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Oracle Solaris 11.1 : zpool status @< ELFHT 73850, 1] DUFR A S 1 e i) 58 % 1%
EE - ARBIFHY zpool status i FRIR T — Mtk

(cOt5000C500335F907Fd0) . 141X A HH T EIEFF AEEE IR TAL T UNAVATL RS ROZRH
Bripd o

# 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 @h@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
Ry = 1y
ZFS X (= i
Oracle Solaris 11.1 : ZFS XfF &G Ly, FEMmINEEU T -

o W IEEAEET T Wi o AT LB I E HTHY share.nfs B share.smb JE M RILE L
WA
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o SRS RG] DUE G Ak R S
S E D RE S MR 34 AHK -
AXRBELER, B2 WE 153 TP S MIBOH L= ZFS SRS -

HEMvar XHZE %

Oracle Solaris 11.1 : Z7%E Oracle Solaris 11.1 B H 2/ 1|8 — rpool/VARSHARE {4 %
58, GO RGHEAE /var/share T o WX RGITEREEE A5 IR
RS, WMV ATE BE £ /var B RHRTTRRZSE - 140 -

# 1s /var/share
audit cores crash mail

XREE BB var BILLEFTAIEA /var/share HIFIRFSHER:, DIBRIEFRAIE - I
XERGUERITH AT, BRABEN THR /var HIF A SHPIIRSUE RS -

52 M Oracle Solaris 11 24 B #78 Oracle Solaris 11.1 & {Thi. NI 7] G T 25— & A HT [A]
A RERH LG /var H KRR EZ 2] /var/share HXH -

X1 EFI(GPT) iR RIRE R RIS | 32 #F

Oracle Solaris 11.1: TEAZEUEN T X TET x86 RS, W ATTHRE Jy ZFS MRt
#2245 EFI (GPT) G BEARE - il -

# 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

= TEEH GPT EANE R BT SPARC AR SR FEUE T x86 AR SE F2Z24E Oracle Solaris
11.1 27E(8 B AN g A ARt 4 28 F S GPT WA An% « AT 38 GPT h%ny 5 |
ST SPARCHIARSE. 152 0L (Oracle Solaris 11.1 Z1TUiHH) DL T i@ xR
Fi GPT B EHRfE I - W, 7E SPARC Z %5 [ 2¢%E Oracle Solaris 11.1 25 [f] B B
N B0 BUMRItRZ £ R SMI (VTOC) Fr% -

» ERZEIEHT. T x86 WAL L 2R~ EFL(GPT) bz &t

»  zpool My ELFEIT T 485, W] LLSZFF EFI(GPT) #6755, AL, WRFEELZER
S E AT O, AT LUE zpool create -B iy SZEN o M HT iy S R I £ Gl g DA
T XU L#ITII SRS FER . AREZEFIERENEZER. ES
JLEE 108 TUHHY “UHATTE 5 — MRt 8 BE (SPARC 5 x86/VTOC) 7
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ISR S B LRI 7 BRI (GPT) FRATRERE . B(EHUT zpoot replace B2
Rzl .

# bootadm install-bootloader

T x86 RS | %%E Oracle Solaris B, Z22EN AN IR TRZELAYET 2 1 TiB o

ZFS fn < £ A 7T E R IE IR T BE

Oracle Solaris 11 : zfs fll zpool f7 % EH help T-ir %, A FSREEME X 2fs Fll zpool T
i M LR S R s 2 5 R - il -

# zfs help

The following commands are supported:

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

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

# zpool help
The following commands are supported:

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

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

BRELZER. HES I 2fs(IM) Fll zpool(IM)

ZFS [RERIEIR T RE

Oracle Solaris 11 : L ATTARELE LLT ZFS IREIY 55 DIRE -

m  zfs snapshot meYEA snap ey iﬁ%”%ﬁ%ﬁ@? ﬁtﬁ%ﬁ"]ﬁﬁ%%& o I
# zfs snap -r users/home@snapl

w  zfs diff an SR TR —e.  ATARIRAE MR Z (RIS N BE S i S
o i A PR Bl R S ARIRFTR RO R XU ABAN SR AT BRI BRI - 40 -
# zfs diff -e tank/cindy@yesterday tank/cindy@now
+ /tank/cindy/
+ /tank/cindy/file.1

AT AEH] - o SRR IR B R I E 7 B - B0 -
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# zfs diff -e -o size -o name tank/cindy@yesterday tank/cindy@now
+ 7 /tank/cindy/
+ 206695 /tank/cindy/file.l

Bl ZES IR 25 5. ES 0% 6 . {#H Oracle Solaris ZFS {RHE A 7 o

ZFS FH 7T 2 (zfs. 1m)

Oracle Solaris 11 : zfs.1m FMITEHITEIT . 0 ZFS X RGHEER BETE 2 fs. 1m UL
mH (HERFEER . &L BRI S E LT DU

= zfs allow(1M)
m  zfs _encrypt(1M)
m  zfs share(1M)

HUFHHT aclmode BTE

Oracle Solaris 11 : #F47F chmod FE{EEAIEHE B H-H ACL AURRT . actmode JE AN £ &
M7 (A #2141 2% (Access Control List, ACL) BT 7y - EEEHTGIA T aclmode B, THA
LT B
= discard—aclmode JE& 14N discard [ R GETRHINER A Zm S FTH ACL

T o X bt A

= mask—aclmode J& 1N mask B SCIF R GTRHR F P B FIARR - BRAEAH P IS SO
B H RWFTEH BEAHER UID, BNPRED R . DAEEA 2 K THRERGL - 75
EREST, @D ACLEIR . DAMHHA SR TRTEERIRAL . AR RHITEX ACL
LEHIE, N mask (HE 2 1ERE S 2 AR ACL-

= passthrough—aclmode J&14: N passthrough S RGHERER T A2 B A ERY ACL T
KR XA EE RAFTE SN, A ACL AT EAth B B -

AXELZER. HZIrbl7-14-

B EFRIRMIZE
Oracle Solaris 11 : {EI. Solaris 21T . A LA{#H] zpool status -1 @ %K R

/dev/chassis H P E SRR &AM EFE - WEXUSERT LW
B AMLASE - 1 R RE -

AN, ATLAEEF fmadm add-alias df < k5 ARLELA . #EELH14 A B RIS E
TGRS PR PIBALE - B -

# fmadm add-alias SUN-Storage-J4400.0912QAJ001 SUN-Storage-J4400.rack22

i -
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% zpool status -1 export
pool: export
state: ONLINE
scan: resilvered 492G in 8h22m with @ errors on Wed Aug 1 17:22:11 2012

config:
NAME STATE READ WRITE CKSUM
export ONLINE
mirror-0 ONLINE

/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 2/disk ONLINE
/dev/chassis/SUN-Storage-3J4400.rack22/SCSI Device 3/disk ONLINE
mirror-1 ONLINE
/dev/chassis/SUN-Storage-3J4400.rack22/SCSI Device 4/disk ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 5/disk ONLINE
mirror-2 ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 6/disk ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 7/disk ONLINE
mirror-3 ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 8/disk ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 9/disk ONLINE
mirror-4 ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 10/disk ONLINE
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 11/disk ONLINE
spares
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 0/disk AVAIL
/dev/chassis/SUN-Storage-J4400.rack22/SCSI Device 1/disk AVAIL

[SESESESESESESESESS IS ESES NS S ENST
[SESESESESESESEISESIS IS SIS NS S ST
[SESESESESESESEISESIS IS IS IS NS S ST

errors: No known data errors
zpool iostat m > WELEHT. ARt PRI E(E R -

ItLAh . diskinfo~ format fll prtconf & iR YA EFERE . AFXHELZER. &
%I diskinfo(IM) .

ZFS 2 T1X%%

Oracle Solaris 11 : 7ELLZATHR. ol LURHEE A IH Y SCIF R GEERS BIHTRISCIE &
g8, RIS SRVFEIT RS I R U5 IR ORT Y SUPE R 5

FEHTHY ZBS SUfF AR G0 1 B shadow J& PERHiM A B IH AHEATIERS « 7] LK shadow @1
WENUATEZ — DUENAR RS S0 RGO 8 -

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

HXRELER, WBSIE 173 TR T8 ZFS XRS5 .

ZFS X R R INE
Oracle Solaris 11 : 7EILZ TR, &0 LUNE ZES X RS -

B tank/cindy SXAFRGUEIER 1IN IERITE 0T GIEAY « BRI s 2
PR A O, DS EIEN KL ED T 8 MFERF -

20 Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1Mdiskinfo-1m

ZFS RIS &E

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

TN SR 2 7E Qi ZFS S RGUHRERY « SR R GERIIN SRS 5 (RO R Gk
A AN HT RS -

BFELER, ESUE 166 TIHR) N Z8S XIFRS -

ZFS & X IEE I RE
Oracle Solaris 11 : TEHZTHAT. £ 0] DLi% B PRI B &2 = FTE I S R 5 R

o B XL IRINRE . AT DL G R Ak S SCPE AR G R A BIEOT S &
g0, BUE R T R AR A S R GUR M (W mountpoint RIE(E) -

AXRELZER. HZIFE 190 TR <) ZFS PRIEFN A AR AR PR (E -

ZFS TREBZE R (2fs diff)
Oracle Solaris 11 : TEM.EZITHRH, R LI 2fs diff sy 0T ZFS RIBIE R -
B, e T LN AR

$ 1s /tank/cindy

fileA

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

fileA fileB

$ zfs snapshot tank/cindy@0914

Bila, ERE MR R 5 150 R ABLLL R AT -

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

fER i, mRTRIZE RELLBE . + FT fileB fAE THIFTRIRIEH -

BRELZER. 152 ULE 183 TR “BiE ZFS IR ZE R (2fs diff)”.

ZFs Tiifith iR & AT REIEE TN RE
Oracle Solaris 11+ TEML% TRTH, HEUk T LLFHFAIN Z5S TR HISHAE -

= TTLLEEFT zpool import -m @45 ABED AN - HXE LA, 5 I o1 T
Il S B G R A
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w TJUEREENX TS AM . tohaE R EA TR E . WRH TR E &2k
vimz g, TE R TS A LURERIE - BXEZER. HSILE 93
TR <rE Hi T 5 A0t .

s TEHAITRRAGIEER RAID-Z (raidzl~ raidz2 B raidz3) f7figihl &%t HEebnt 2E R
WU TR B s TS DR S /0 B ERE o X T H R BNAR A 29
L ERRAHIERAE RAID-Z i, X R #T S AR AR 5 el e B e db 17 8215 -
RAID-Z ith 8215 e B HE A X il A BB PR AR RN B 31X 5 B i it =
L G TEGE S RAIMNYZS ], {HE RAID-Z SR 18 it 5 Se R A 1 TR g FE
6] o LIS INREAN H T HEREE JE

ZFS [E 1T AN
Oracle Solaris 11 : 7EILL A TRAT 180 LU sync J@ G E ZFS XX ARG 2717

R R AT R A R U RS HSE AREHE, HRIHTATE B DI R EE
T« N ZEE R R AT o O T [F) 20 STRp IR R e W] RE 2 52800, 9 vl
BEL SRR E RGO -

sync BMEAT IEGIESUF RGEZ BB JE IR E - TORMRME S, B IEE#G LB
o AN -

# zfs set sync=always tank/neil

TERL sync JBIERY Oracle Solaris Z1THRH . zil disable ZEUAH A -
ﬁ%%% é/%\’ i%aéglj_i%% 5—1 o

KT ZFS itiE B

Oracle Solaris 11 : 7EM A TR, W AR -1 GEmib (LAt (al (] B A o1 K5, f

zpool list Fll zpool status a7 EREZHIES -
AN, zpool status ay ¥ IAFRAL B Z ME A EIF A EE . W AR
o EFTREI R - B

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

o (EBHEEAR S - B0

scan: scrub in progress since Thu Jun 7 14:59:25 2012
1.95G scanned out of 73.3G at 118M/s, 0Ohl@m to go
0 repaired, 2.66% done

» EHTFEDSEBIHE - B
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resilvered 73.3G in 0h13m with @ errors on Thu Jun 7 14:54:16 2012

» JFHSERIHE - Bl

scan: scrub repaired 512B in 1h2m with @ errors on Thu Jun 7 15:10:32 2012

o BUHIEEE TR E - f140

scan: scrub canceled on Thu Jun 7 15:19:20 MDT 2012

» i BRTEHT A 0 SE O B AE R ST | S R 17

LT V850 A (8] PR SR B0de i o IEAE R AT RO BT R P RO R - ] DA
-Td EREH IR A R E S sl -1 LA R E R -

# zpool status -T d tank 3 2
Thu Jun 14 14:08:21 MDT 2012

pool: tank
state: DEGRADED
status: One or more devices is currently being resilvered. The pool will
continue to function in a degraded state.
action: Wait for the resilver to complete.
Run ’'zpool status -v’' to see device specific details.
scan: resilver in progress since Thu Jun 14 14:08:05 2012
2.96G scanned out of 4.19G at 189M/s, 0hOm to go
1.48G resilvered, 70.60% done

config:

NAME STATE READ WRITE CKSUM

tank DEGRADED 0 0 0

mirror-0 ONLINE 0 0 0

c0t5000C500335F95E3d0 ONLINE 0 0 0

c0t5000C500335F907Fd® ONLINE 0 0 0

mirror-1 DEGRADED 0 0 0

c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60Fd® DEGRADED 0 0 0 (resilvering)

errors: No known data errors

ZFS ACL B #r{EMHIEsR T 5E
Oracle Solaris 11 : {EI AT, $&4L T LN ACL 58T 6RE

n BRTEFRAPR. 8 ACL A5 E deny Vi [AI#EHIZ H (Access control entry, ACE) - {4l
U1, 0644~ 0755 iZ 0664 fL N T deny ACE. {HFLLEIZ (410705 0060 %) 5
i deny ACE -

CLETRIAT N &8 ACL ({644) 5 deny ACE - U1

# ls -v file.l
SrW-r--r-- 1 root root 206663 Jun 14 11:52 file.1l
0:owner@:execute:deny
1l:owner@:read data/write data/append data/write xattr/write attributes
/write acl/write_owner:allow
2:group@:write data/append data/execute:deny
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3:group@:read data:allow

4:everyone@:write data/append data/write xattr/execute/write attributes
/write_acl/write_owner:deny

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

rallow
FUIT 28 ACL (Ul 644) KN4 deny ACE.- U1
# 1s -v file.l
-rwW-r--r-- 1 root root 206663 Jun 22 14:30 file.l

0:owner@:read data/write_data/append data/read xattr/write xattr
/read_attributes/write attributes/read_acl/write acl/write owner
/synchronize:allow

l:group@:read data/read xattr/read attributes/read acl/synchronize:allow

2:everyone@:read_data/read_xattr/read_attributes/read acl/synchronize
rallow

o TEQORIRER, ACL ANEBHF K% 1> ACE DAZA AR B RS A IR AR - T2
*E?E%EWEAZWBEle%ﬁ%ﬂj&)\ﬁﬁiﬁﬂﬁjﬁf

» aclinherit BIEIT HEFE U BIMEIRE  restricted F/DARE . X RS AT R
R ACL 9790 % 1™ ACE -

o —FRETAOAURAE T BN BT 412K ACL Y user ACE [N 2 SCHFRTAE &, NIX
BEAVPRAF AR AR T A o W1ER group ACE 2 XXV & . Fid R
RN -

AXELER. HSIHE 75, (I ACLFIEIERY" Oracle Solaris ZFS U -

S EISR(R ZFS T=iF it (zpool split)

Oracle Solaris 11 : TEIHLAZITHRAT. 0] LUH A zpool split ap S HR B {R M. MR
Bt 0 E— S MR, DA S — e e R .

AXREZER. B2 UFE 62 T T 7 54 ZFS 77t el @grith” -

ZFSiSCSI EE ¥

Oracle Solaris 11 : 7EH. TR, @M % 11 SCSI H FR (Common Multiprotocol
SCSI Target, COMSTAR) HAR~FH#EFEE# 1 iSCST HARSTHHERE o It B i ik

%, shareiscsi BYEAFATH (it Z2H TR ZFS &{F 7 iSCSILUN £52) o AT LAf#EH
stmfadm a1 %X ZFS H TR E R 3=y iSCSILUN

BXrRELZER % L5 235 T “Bf ZFS B HE iSCSI LUN”

#1 ZFS R TE

Oracle Solaris 11 : TERLAITRRA. A ZES fEAEEA — D KB 2
zpool-poolname - M FEHHIEFEE AT 5 A S 170 (£55 (W1 4a FIA 3 A 4
iE) Wit 170 ZLFRERFE o LUEFERIIER 2 M Ay cPU ARG BLEA BT UL
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{EF ps Ml prstat < A] LLEFHH KX LI THREIE R o XL (e 2 5 X g al
H- AREZER. HZ W soc7)-

ZFS ES HUEMRE M

Oracle Solaris 11 : 7ELATTRRH. 0] LU A EE G XIEMIER (dedup) JETEM ZFS LR %E
ChBIER TEACRCHR o AR SAE R R T dedup FYE. T2 LR 5 7 2GR 65 A
o £ BV REIE BRSO 55 0 L P«

A] L0 T 7 208 R T -

# zfs set dedup=on tank/home

HRE B IER B E 0 S R GBI E R, B2 e EEE N ER - flan,. &
A] L0 T o7 20 B B NER L -

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT

tank 556G 4.19G 552G 0% 1.00x ONLINE -

N CHFE S RAEMIBERIE M zpootl List fi i LB -
ARZEHERGHEIEMREENEZEE, 162 0058 138 T “dedup JETE” -
TERE UL MERE R, ASIEIEE T RS BRI RS FIE dedup &1 -

o B R R R Ak T A B AR T A R A R T
o TERGUR SR W VI AT R SR B AR
» XFPRGERERITE LR

ARXEEEHBWELFER, 165 WE 138 TIHHHY “dedup BIE” -

{4 & Oracle Solaris ZFS ?

Oracle Solaris ZFS X{F A5t e — M MRA LB X RGEH T WX RS, HEE
H B R HAD SR RGO W EHBERI LS - ZFS sl « T {ide. H2) THE

ZFS it 7F i

ZFS (AT U BE SR BRI AR - DART. SO R GUE R VIR I s OB it A
&R TR 2 MRS TURME, 5IA T HEESRIME SR IEH MR
WFor. UMELHRESCUE ARG IR 2 e o R 7 52 5 x 1.
%%g?%ﬁiﬁ%ﬁ%%@ﬁ@,Hﬁﬁ%i#%ﬁﬁ&ﬁﬁﬁ%&@ﬂ%h%%
H o
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ZFS Al SE R E L - ZPS FF e IR BIF AR A2 56 i R Bl R U
& o fEE AR T ERYIBRE (R&E AR - BERITURSE) - e T DO A
X RGHNER IR . XFRGEAHEZIRT R, Arrellsithipms
MHERGILE AR AT EIICE X RGEHI RN, WA RG2E)
BER M A S 25 (R N E BB I - ST Tt e TR BT AR, wthrp oA
A ARG AT 3L B A A R N £E 23 18] FETF 205 it 5 AU E R GiHH
L F—1 77 DIMM IIA RGN #IERGUH A GRIE S T 0 KA E N7 R
FEE S BT « RGUTHRIFTR EREE 2 B 20 A AT I AT -

FEFMHIEN

ZFS RSB ARG, XEWE X RGURSEME FIRYE —89 - 50U AR YL
AT E R XEWRE MR ARG (B, e AR R B R LR R B H e
O R BE AT L) M2 ESCE ARG T A —BOIRES - DAAT. A2 iaid (] fsck
AR o tan S TTRE HRHE X RGRE, HZIRERELRPEEEMA
B XFOSCAR R GEA BRI 4 T BUE BRI, fsck iy & HF A RIEREDS
R OATE FTRERVIRIEE - i, SCAERGISIA T BREIERAIM S - HASIE sad R e
B HEHIC R BE. RGBT, UL ERIZHE . B TEIRFEES A
MU N 25 AN LERITR, 1 s 2 S84, FIETokiE
it B H SR

NTHRSMMEARY SRR EA SRR CE A - Sk A 208 s HFHE
(B 51 2 A pE S B 2 AR 2 o DL, SUPF R GG A 2 B I LB AR 5t
AR MR - RUE RIS AR B TRER % HESUFRGA S AR
e s, HEES AR EWHE (/] o psYNCARES A) JEA RE] . [ b [ A4 i ok
AEFEK.

RIS B R IEE LR

XF ZBS. B BE TR A P AT P R A FR I TRIE - S SRR
IEE G ARG T EE PRGSO RGO L E, 2RI TR . 72
fegrisitrh, JEsbfle o] RE S BOE A LRI A R IR . AR OIS ASE
RN o ZFS BB A7 it 77 X m] By PR ACHIN 5K Bl - m] DAL bt A A g4 7 1k
o FTAREIRIEIE S BUR TR E SRS ZHTHY . H B3 RN AR 2 iE

i -

AN, ZPS b 2 PRt B EBEE LR - ZFS TRt B A S g AR TR ME - Rl

FPREHRRES . ZFS 2 W5 — D ITURBIA P BUEIRIESE . 1 H 2 A R e
AEE IR E R -
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ZFS RiE

IR—JC — Y AT 4a T4

ZFS S RGN — A R EFE E gl - YU RSS2 128 (UMY, BT TR
ik 23 (7] 2 256 quadrillion zettabyte (256x1015 ZB) - FrE Tt EEE E SIS e ny . HIitk
TEE AR TE TR e /L inode, &5 MIELABREI SO RGER Al {H4E1E - BT BIETESW
SN EEEE] T v mgETE . B RS LUEE 2% (256 /7{2) . HHAXN TXHERS
O R R A DU B SO ECR AR TERR -

ZFS [RB8

PRERE S ARG UG I AR o W] DLPGE AR A BRI - FR), PRI 2 d
2 S £ AR RS % 58 2 ]

I SRR G A RE T O ARIECE I 4RSS | T IH e o PR i =SR] - DAL, ARER
AT AR RS R ] 3

BRI EE

BB, ZFS TR Bt 7 — o B ey (L A BRAR Y o e {5 20 2 R SCAE R G A

J5 ~ TRIEAR A UL K B B B UR NES L5248 . ZFS AR A BRI B SO AE R
Gt MICHEH L an < SR E S o T DRI ERCH SO B =S /), 5 A et
R, S i Sy BRVE 2 SO R GEHTE BN o T DUR A sl st

e MJCTH ) BN — BB E M A< o 0] DU RO R SRR

ZFS Sl 7RG E SR RS, % RS AR RIE (WRCH - PR =SR] - R4
AU TR LB . R SO ARG RS . U RGIA Y
TP/ S TR —AETE ) RIKEGEOy R - 3H - TIEXSFE
ARG - W, AlE A R LA

AT T HEA BRI EAARE .

boot environment (5|5 1) 5S35 52 1] 5[ 589 Oracle Solaris P45, H1 ZFS i
ARG RTE R T HEEMHAM SR (k) H
B o [El—fE HEEE — 5 | SHEA TIEIRE -

checksum (¥l ) RGP EHER 256 N1 - FREFITHRERYTE
6 1T DA A 7 B Y fletcherd (BRAETE) FI5H D128
H| (41SHA256) -

clone (Fef%) Ha A SR E MRS RS -
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BREENEE. ESULE 184 TUHRY “ZFS vl

o
dataset (£(HE%E) LUT ZFs HIFBA AR . sibs - XA RIF
FI4

B RS H ZFS Z RS (W A ME— R FRPR I . &R
PG LT A% 2 TR -

pool/path[ @snapshot]
pool PRIREL & S SR A T th A 44 R

path HE AR 7 FREg 24
snapshot  F T AR EIHE S LR G ] 20 1

GREEENELZER. 53 0E 55, B Oracle
Solaris ZES X {4 Z %5 -

file system (SCfF#RSE) HETEP MR G LIRS E i BAT N 5 M S RS
FHLLT filesystem B[ ZFS FbEEE -

ARG RGNELZER. BSUE=. BH
Oracle Solaris ZFS X AF & %%

mirror (BifR) FEPTABICE 2 W 5 b 77 e A ) B R A R D015
B o WIRBHRAPRIE— R BN, Wz B R b
{1 ELA AT i 30 T LS (AR IR O B4 -

pool (itft) asgibpud: S R D R DR ISRk S
iE « o SR A 5 2 1R 2 Mt ) BC )

BREHMWELZEE. 52 0H 3%, &P Oracle
Solaris ZFS 17-fif it

RAID-Z FEZ WL AT A Sy (R A s f - B
K RAID-ZWIHEZ(E R 5 ILE 43 TPy
“RAID-Z 7 fif AL E” -

resilvering (EHTF) P s N — s B2 55— s g R OV E
#EL - Blan. W 1R S
AL MiHT BB s Fh R EE 2 S 211k S ) B
s . HdBREGGNE T M iORERE
HELY -
AR ZFS EHRAVIEZER, HZ UE 263 T
“EEEFEDRE

snapshot (HRIF) SCPF RGBT B (A A S BRI AR -
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ZFS R B EKR

ARIBWEZER, 1ES UL 177 TUHP “ZES 1R
HEMEAR”
virtual device (FEFLLIZ%ET) WAy A AT LU - Ui R

AN
= o

HRELREFHELER, ESWLE 51 7P <&
g E LR EE -

volume (%) FORPLEIEIESE - B, v LA ZES #ER
T
GRZFS ENELZERE. 155 ILE 233 TIHHY “ZES

ZFS HFdar B EK

1A ZRS HLfE (AISKEEHEAIINS ) LALLM T 4 -
o MR R A TR LR LTINS -
T O

# )

B
50)
BT S, 3 EL P A R P DL TR ) - 0% ()
() o TR M BRI DL TR

R AR clo-9].

#FK Log HARES AT -

s AREEAL mirror~ raidz~ raidzl~ raidz2- raidz3§‘25pareﬁ%l§l"]%
PR BEOXEELRE IR E R -

. HUEE SRR E SIS o)
o NS TR R TR Ik
o NUEE SRR A E A () -

AN, A AVFEER A

7 I {3
mm%

S8

Jrgg weesm
UTm
T

(=]
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Oracle Solaris ZFS 5% X 4 & G Z BRI E 7

30

5530 TUHAY “ZFS SRR Gk >

5 30 TP “ZFS 1 #28 [B10 k>

5 32 TUHHY Bk ZFS XX R 5%

532 IR {5 G E

5 32 TUHAAY “F: T NFSv4 1Y Solaris ACL f& 71>

ZFS R F I E

dx. XMFRGRR TR, EH AN RN AR « BT ERNR
il R QUM BT QL G RGRAENS . AN - R SR E B ]
R E BRI -

T ZFS X RGARR TREE e, L a] DU © tREBb g, Helgrks H
KHYEIETTERL - ZFS SUIF R GE 2 TE 7 Hegh FLT3E B A0 i th O 14 2 23 W) o | 2h g
Ko

LEMUF LR THX ALV RSE mAGE R e — S
A4 (Ul /export/home) . iId R AT 73 245 F AL & B SR AXSCIE R G4k ) R
T AT EME TR 2 SUF RS -

ARSI R G RSB, 2 UL 36 IR “GIE ZFS XIF RS0 2
A7

ZFS #5#2 == 812k

ZFS N AEMAF AR R b« 5 SR SOPE R BV i s AR AR
ZFS CIF RGUEI Azt P ol A7 ks o DAIIE. EPEESCIE ARG T ARG SRS, SEH]
B (1 dr) s mr g a2 m th 2 2 A Al OBty HA SO R GE 2
R T 2 2 T

TR, BEFIRCHTT IR SR A SR RGN ARIEHIIE R EH2IE 162 TTHIH
VB ZFS I ARGIHIILER o 7] DUF 0 BE 2 [A] FRAIE — S R GE A 15 € /N 2
2. ARIEER B2 IE 165 TP & ZFS XIF ARG 2 H)” o AR
5 MIE—3CRGE (B /home) $:38% 1 H 0 NFS LAY SR HAHN -

ZFS THIFTH SRR A @ B BCRY « HARKER 7 SAF AR G 2 Tl o KB TR

fa o L. QUSRS WOTBRTR EE R S E . AT AEERE XRS5
SRS BOR O HERY - T ZFS MR TR E M HoT s . A FZIa =
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Oracle Solaris ZFS S5{& 5 XX R G 2 BIFIE A

[IRRA F HSCABUA R T B =S RIRIRR ] - X T ZBS SXPFRGE. X df -g Ay ki
AL M HA S R GEAR A « 5 HY total files FURMRIEIL A Al FHAO A ik 215
WAt THE -

ZFS RS IESME R G . KR ST RGHE AN B H IS, IR VIR E#
B IXEEEUEPIR S BIM AL 2 HIFR OV EHEEE S - WSS AR ] a2 e &
CLR SO BT R 505 | AR B 2 TR T A5 T s o -l B S AL
PO ] o BRE{ER fsync(3c) BLo SYNC FRASXRT A BN B, AR — & BELRIEH 26
5 2 1R AR DLRAE B2 S B EE R .

FEUFS XFRG L, du s SR SUFH BRI KN o £ ZFS UFRGE L du e
it BB SO SERR R/ o 2R/ NV FE T s DL R R G - AR S i SER B TR
B MRS I RE 2 D ZoRas|)? "X — Al . P, BIfEEgEE kM. L aE
ZFS Fll UFS 2 [A] & B A [F Y253 -

X df di 95 zfs list A B2 B G HBATIURES . 15FEE. df i puE RN
AMUGESXHFRGE RN o BN, df A T RS RGEEUR IR B AEE « WIERTESU
AY LINE T EM ZES B (EGEFIECE) - NI of H5 R 23 8] &5 FH rTRETR
HE -

165 TE A AT RESE MR A O 22 A] o5 FH R AR L -

s KT KT recordsize FUSCHE. SUHFIIER G — M EESGE R FHEA KD 172 Ui
recordsize 1X &/ 128 KB I H N SR B K2 64 KB, XAl RESZMATR K « Bk
RFE 6812608 AJ R IMAE Ot » J8 sk /5 F R 4 vl g ot el - BEEEOIE E R 46 &)
— PEAER AR R R ATEH . HE4ERE L -

» {ERAIDZ-2it b, BAEEEREDESH 2 MEX (512 FT78R) SRAFE A R
EE - AHEREE BRSNS RN SRS HER N E R r. BiE/h
BRI R SR E 2 bLBE R R 2 S TR BN o X TR E DN 512 F
I recordsize, FZMAEENBAE, Hrpdg 512 F @ RS S 1.5
KB (ZZRI3FE) - NEFET 2808 QEREERISFER 2 FE, WIRIZE
recordsize (B4 NERETE (128 KB). HIFHE4E (£ 1zjb BUELEH) -

o df @ S A S TR E S BRI R SBR A SRR -

ZEENEITA
SR GIIPIRTF RN, H EARA 5 7E ZBS e . (£ R 240 ZFs BRbsirh, PRI
WS - % ZFS RIRHI(E S 155 L% 6 5. W Oracle Solaris ZFS PRIl -

AR L 2 R ARIBATEAE 25 RIERIEIMT 0 - @R, JRIBUE 4 AR
JEis AT NEEANSCAF RGBSR — A SCHF s HR(E (S0 R GH B 2 0y i) I A=
A o AE2, QR EMERA SO T SR ARG WIBNBR %S A 2R AT
ks m] o ARARAREES % SCAE (AR -
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32

AT BT RRA Y H 3k S FRZS R EIR S R MBR S 4 o5 A 5 £ ROt
FatE e AT HERE . 2 MHBR SRR AT BB 2= 4N ENosPC B EDQUOT £5 1% -

EE ZFS LR 5

ZFS MR E B RLE T . . FERERE RGN BRI R G A
WGwR /etc/vEstab I o ZFS FIIRIE X R G E 1 B shiEE MBS SR RS i
WG T FRTESR . TR Jetc/vistab SXIEHIR) ZES 5 H -

AREEMILZ ZFS ARG E L EE. 155 I 148 TUTHY “SE#L ZFS TR -

REEEE

qneg 25 TR “ZFS WhFfE” rhpmA . ZFS AR E R EE A o ZFS X IR I
TTHME R REZ QPG (B eiEf:) M path . i+ zrs AR
VIR I A RS AR AR, PRI SO Bt AC . - (6 2 4R vl RE 24 E
[ E IR E RS EANANS = i35

E T NFSva 19 Solaris ACL &%

Solaris OS ¥ IH AR 7 F# F= EIHE T POSIX BLZE ACL #YEHY ACL SEF] . FE T POSIX B
HJ ACL R4 URS S« BT NFSva ALTEAYHT Solaris ACL #57 F SR A4 ZBS S -

5 IHMEAAEE . 37 Solaris ACL AU ) = BARY 41 R

AL T NFSva #1705 NT #£2(H) ACL 210l -

I A AN R B D 1 R 15 TRl FR AN B 5

ACL 73 B F chmod Fll 1s @74 (1M 3E setfacl fll getfacl i) HATIRHEFER -
FUL T EFEEWAEAGE . H T QR U5 RN E R 2T B %5 -

B HXXE ZFS A ACLINE 25 R, ESULE 7%, (#H ACL FEERY Oracle
Solaris ZES S A »
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* o0 g 2 E

Oracle Solaris ZFS N[ ]

ARFEFRILF T Oracle Solaris ZFS AT ERIZE V1A o BLTEARE 2 5. BNEAKT iR
ZFS n 2B TAEIRPE, - rl DLAERFEARRIM A R YL - AR AELEENER, BXE S
EHE R, EShlfEsEET -

ABESUTF&T -

33 TUHRY “ZFS AR AL B S

5 34 T “ZES T A FITER AR 25K fe s

% 34 TIHRY “QIEEA ZFS SRS

2 35 T “QUEEEE A ZPS 1At
5 36 TUHI “BIH ZFS LIRS 2457

ZFS T PR Bt & 34

R ZLEA LA (root) Bk AU LT H0IT ZFS EHUESS. M RAREUTE
—HCE SRR EOREAT ZFS B ETESS -

»  ZFS TP E R —fRft 1 1E ZFS 17 il - QI - BHERT AL P I A UL
= ZFS XMFARGUE T — 120t 1 Al - BERAIE I ZFS XX R G

ARUEEIEEMENELER. 1§50 (Oracle Solaris 11.1 EH . Z2HR55) -

% T {#iH RBAC fi (. RAEFE ZFS XX RG22 4N, BT LA B R ZFS L& FE R 8L
ZFS EHTSS . AXHELER. ESIHE 8%, Oracle Solaris ZFS ZFLEHE -

33


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SYSADV6

ZFS RE RN B K R B IY

ZFS TR AR 2ok R 2 Y

ZRGEH] ZFS BAF 20l IETARAE T DUT RE(E R ZR S

5 12178 52 32 F#1 Oracle Solaris Z1THt ~ 3T SPARC 8 x86 1 & % -
TR TR i /Mg £ 28 (B N 64 MB o Fi /M #23 [7] /9 128 MB o

N IR BAFRY ZRS TERE . 1SR IR TSR TAE 0 a7 S hf E T i BRI PIAE K/ o
R EORESERVACE . N2 M EHE -

SIBERZFS TR %

34

ZFS EHAE B R 8 7 R . HOE H ARz — 2 b il a] FSCE R G RR I
AR Bl RIS R 2 G0 — T ZFS SUF RS, H B R

DL R BE Qo] i@ — A i 2> [RIBT 13 44 tank BOFEAR B G E AT 2 tank B9
ZFS RS o EMEE,: /dev/dsk/c1t0d0 I /dev/dsk/c2todo = EREl Al L «

# zpool create tank mirror clt0do c2t0do
ARIUR ZFS I ERNEL(EE . HS WE 43 TR “ZFS frhfth i Z il Thee” -
HT ZFS XA R G tank ATARYETE SO0 o] RO B 2SR, JF 2 HEDEEEIE /tank 1 -

# mkfile 100m /tank/foo

# df -h /tank

Filesystem size used avail capacity Mounted on
tank 80G  1o00M 80G 1% /tank

ey, ATREFR RO HEMSIF RS . PRSI VRIS, A TEHFE A
[ AR 4 -

LU Rl B G0 7E A7 Gt tank FHAIE A £s ISR RS -

# zfs create tank/fs

BT ZFS SUF ARG tank/ fs W ARIETE M v AV =S W, I 2 B EhEERTE /tank/fs
.

# mkfile 100m /tank/fs/foo

# df -h /tank/fs

Filesystem size used avail capacity Mounted on
tank/fs 80G  100M 80G 1% /tank/fs

e EHEAEH AN S SRR TR ZATT IS RS0 245 - B R EIE ZFs XX
RGN ZEMIER, EZIE 36 T QI ZFS SUIF R G0 R4 7 .
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BIEE AR ZFs TEiE

BIZE AR ZFs 77t

b= R GIEIA T ZFS BT L . ARRAVESRER R — N E AR, SR
S FTEEIRTE SO - 3 — MESSRIE A 2RI AR - 2Ot RNE T 17 ik
WOV I HAL AU E AT SO R G 2 AT Bl -

v A RE ZFS FFiF it R TFEZ K

1 WEFMEEATAANRE
BIEAF I 2 0. LUEE TR I o IX LRI D UE K/NE D O 128
MB (Wi#EL. B REHIRIE RGN LM « 108 i DUZ FOLHs LR £
AR ET LUR ZFS REAE A K B B A -

TEZE 35 DU “Qrqel It ZES fAfig it i pirh . E#EEL /dev/dsk/c1tado F]
/dev/dsk/c2todo ZERER AT L A .

R S L RTRHE T R0 S L 155 IL 39 TTeh i “() ZEs 77 iitaehg
B -

2 EFEHEES .

ZFS S FR 2 PRI RE S ] X g 7 b A] DL 2 R R R A 2R A o ZFS ST RFETT
A (5L BOE DL BB RAID-Z (RAID-5 fZMEIER) -

35 GUHY “UAT G5 ZFS e fifith” B TR BIGE T 1 4>l P S A A B -
HXKZFS BHITHEEME Z(E R H5 IF 43 TIHHRY “ZFS FHifth i S HIZhee” .

v INMA CIEE ZFS 17 fiEith

1 B Aroot A FEAERFEY ZFS HREEXHHENRE .
AR ZFSPUIRBCE X E Z(E R, 165 ILE 33 TR “ZFS FUBRACE S -

2 ATFEEHENE .
It A FR A FAEFH zpool Fll zfs ay SHFFRIRTERENMD « RN EFR, (HEL
IFFE R 29 TIHRAY “ZEBS 8 44 Bk i a4 25K o

3 GlEt.
B, LAUN < gl — 42 tank HUBLGM -
# zpool create tank mirror clt0d0 c2todo

WR AL D AU RGEIEEE A T WhZar & AN REQIEE M .
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B 7FS TR G REH

HRUEAF R E 2 E R
EHAFNNELZER. 1§

4 EBEEFHER-
i zpool list my < A LAWAIE & & EL R Eh Bl s it

# zpool list
NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
tank 80G 137K 80G 0% ONLINE

AXREBMREWEZER . HZ UE 76 T il ZFS TFAETHIIRE”

2 D5 45 TUHPRY “QI%E ZFS FFfifith” o A Ui E 1K
%

X
55 52 Ty MR P

E3Z ZFs XU R F 7 R EH

G e BRI 2 J5 . BT QISR R G 245 - 7 REi 2 THH
{5 SRR RS RESR R RINLH] o (A SCPF ARG AP X 23 2 458 RS -

([ ZFS i3 RGP Ny 0 REG . BB SR RGEMNE — 1% . 2285
HRIALRMEFR - ZFS i TR B MERACR Rt 2858 . DUE el 2R SRS
Fef PR AL FA I 1R BN s 1

v IATHARE ZFS X R Sy B 551

1 EEXHRSGNE-
ZFS XM RAGUREHA T LA - N EERENA. REZEE . &R &
P E S — NSRS YIRS Fe v £ P e I E P - PR A
1o

5 37 DUHREY “qref Al g ZFS ARG Rl 7 A ZFS SFRSE : jeff Allbille
GEREH RGN ELER, 5508 55, EH Oracle Solaris ZFS X{F &R Y: -

2 XEUXHREHRITOE -
A ZFS WIS F R GEHH 70 JRE5H . LUE R B SR R GEdE T 04 - ARl
St 7 — AT R E S R AR E AL R - N — A 2R
LSRR G -

FES 37 TUHEY QT QI ZFS SUIF ARG HIR B, A S RGEVCELE 4 Y home
HISCIFRGET -

3 BEEXHRGREM-
KB RGURHIE AR 2 I T oK
AGHEERAIE « LET R 2 A AL R

LLR VAT DL 2 R T, BAESXAF
T2 A AT A R R -
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B ZFSs LU RGN RLEHE

TEZE 37 TUHRY “Qal Al ZFS ST R G BnIR . Bra s B RAHETE
/export/zfs/user 1. it i NES L= HE S E4d - ko, BXTHF jeff
S S T 10 GB HYBCET -

ARBUEELZER, H2 U8 124 TIPH “ZFS JEMEN4E” -

AT BIEE ZFS L R 4

A root A PEREETEY ZFS RUREE X HHNENRE -
AR ZFS PUIRBCE X E Z(E R B2 ILE 33 T “ZFs SURACE S -

LEENSEEN .
FEATRGIH, Q1T — DAl &S RGN B A I RS -

# zfs create tank/home

IR BHKRIENE -
LRG0 REN 25 ERERTE R Z R A A 1 -

# 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
tank/home compression on local

AR RS RGN B S R GUR I - 140 -

# zfs create -o mountpoint=/export/zfs -o share.nfs=on -o compression=on tank/home
ARBIEMBIESRANELEE, 1ESIE 124 TR “ZFS B 417 .
SRJE s TEM tank FHY home SUIFARGE M 25 UM AR GTHH T 704 -

EEXHRE-

XAERGETREC QI AT RECAE home BB B T @M - FTH B M Al 7ERE A SCIE R
G RE PRI TR -

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

KRG N QR A B I E . L2 H SIEEETE /export/zfs/user 19 ELi@d
NFS = . ICE Yk /etc/vistab B /etc/dfs/dfstab X1 o

ARUEX RGN ELER. 1HS I 122 TUHHY “GUE ZFS RS -
AREHSMEEXERGNEZELR. 165 WE 148 TR “HEk ZFS SRS .
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B 7FS TR G REH

38

5

REXHRFIHERNRNY -

FEAORBIR. AR jeff f55E 1 10 GB HUBCHR « 1t P4 nl X2 7 m] DAE A 2 A &
BARRH] . MiJC = Rt iy T A =S 18 K0

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

EEAR.

i zfs list P AFH TN XHRGE R

# 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

THIER, B jeff{F 10GB YW FZS A, WiF F oit WA A %Mt (67 GB) »
BXRBEEXFRAGRENELER, ESILE 142 J\':F'EI/J “E ZES X RZER -

AR E = RIEE AT R ENEZER DA 30 TUFHAY “ZFS #3522 1A
K
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* o0 £ 3 E

‘I8 Oracle Solaris ZFS T& i ith

5 39 TUHHY “ZFS TEfg it e 14

5 43 TUHRY “ZFS 7t py & Hl o g
5 45 TUHRY “BIEEFIEHEE ZFS 17-6ig it
5 55 TUHRY “BHE ZFS Rt R i &
B 74 TUHRY < PE ZFS gt g e

8 76 TUHHY “A i) ZFS TRt iR 457
5 87 TUHRY “1TF% ZFS 17 fif it

5 95 TUHHEY “FHE% ZFS 17 gt

ZFS 17 fi# it B9 2B 44

LUT & T fR A ¢ LU M kit AL AR A0 TRAME S

w5 39 TUA <R ZES R g it rh g 5>
s 541 TUHRY “fEH ZBS TERE I A A o B
s 5F 42 TUHHY < ZFS T8 i A s SR

{ H ZFs 7Ffiitt PRI

T M R FEA ST Z B VA oS %@TﬁﬁTumkmzﬂﬁumm%Eﬁ%&
5o JEHE, IR /dev/dsk B AN RG] WL — 0 £LIK Bh 28

AR A v DL AN (c1tedo) BN F (cotodos7) - G R /ERE = 2 0 s A4
Wart, TEXFMEN T, TR TRRE L o ZFS ]R8 AL A EFT R A% 23
DLES A K F o DU DT SE R, format S BRI XEEGU T EEE
161

39
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Current partition table (original):
Total disk sectors available: 143358287 + 16384 (reserved sectors)

Part Tag Flag First Sector Size Last Sector
0 usr wm 256 68.36GB 143358320
1 unassigned wm 0 0 0
2 unassigned wm 0 0 0
3 unassigned wm 0 0 0
4 unassigned wm 0 0 0
5 unassigned wm 0 0 0
6 unassigned wm 0 0 0
8 reserved wm 143358321 8.00MB 143374704

KEZEIENT . Z24E Oracle Solaris 11.1 B2 N EE T x86 B AR GE AR A% &5 1 _E EFI
(GPT) 3%, BANELRUTUTER

Current partition table (original):
Total disk sectors available: 27246525 + 16384 (reserved sectors)

Part Tag Flag First Sector Size Last Sector
©® 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

TEUL B, 471X 0 (BIOS boot) HL & AT GPT 51 S5 E - 571X 8 B, %X
THFEEM, HEANZBR . BXHRFEESTESX 1H.

TE B A B HE I E %25 Oracle Solaris 11.1 1Y SPARC &% I, ¥R F EFI (GPT) fé44%
FRES o Bl

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

Part Tag Flag First Sector Size Last Sector
0 usr wm 256 68.36GB 143358320
1 unassigned wm 0 0 0
2 unassigned wm 0 0 0
3 unassigned wm 0 0 0
4 unassigned wm 0 0 0
5 unassigned wm 0 0 0
6 unassigned wm 0 0 0
8 reserved wm 143358321 8.00MB 143374704

£ ZFS frtfith rh (B DRI REEE T E R DL PR H

n  (FFHEBANREEERT, JEHE R /dev/dsk/cNtNdN 6 G N EX WAL Ta 4 o — LR
= ERRF ARG AAE . B S BCETER /dev/dsk H R UAIMIALE
Mo SR X e T EIbRIC S N ZES BRI B o
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ZFS TEfigit R B 14

n EETx86 ARG L. WALV IEA G Solaris fdisk 771X « A X AIlf B gk
Solaris fdisk 7 XHIFE 25 H. 1EZ M. (Oracle Solaris 11.1 & FHH . & HI X1 &
%) RN ZFS X ARG B ((EEHE) .

w OEESEA MM ZFS 2N EFLFRZ - B X EFIENEZEE. 1§
Z U, (Oracle Solaris 11.1 B H : &M XHRL) HHIEFI (GPT) IR FRZE

s REZEIENT. #EEA GPT BRAIFERYE T SPARC I ARG EE T x86 U R S:
. Oracle Solaris 11.1 Z4EF2 72 AR £L N ] EFT(GPT) #5325 - HRXHE 25
B B2 UL 98 TIHY “ZES FRIE K> .

AL 2812 (A1 /dev/dsk/c1todo) BUFIEK /dev/dsk H RHIX & A FRANEERS £
FR (U citedo) RASTHEEL - 140, LN 2EUAIHEL AR -

= clt0do
= /dev/dsk/clt0do
m  /dev/foo/disk

M ZFs TFfiEit RIS A

AL S — R B EIES . o] DU N _E % %% Solaris VTOC (SMI) #ri
% BB — M ER 2 AN R OB BRI 7 B SR R -

TE3 T SPARCHI A . 72 GBINHAELE/ A 0 L 68 GBYRTHZS[A]. W R ¥ format
Hi R o

# format

Specify disk (enter its number): 4

selecting cltldo

partition> p

Current partition table (original):

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

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

TERT x86C AL L. 72 GB WWEELTE /D F 0 B 68 GB W] AL =3[0, {41
format iR . A 8EEVEIFISER . 2 sAFEEM,. HHICEXNHHT
CE

$3EFE . &I Oracle Solaris ZFS TFfi#ith 4


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SAGDFSdisksxadd-2
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SAGDFSdisksxadd-2
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SAGDFSdisksconcepts-14
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# format

selecting c1t0do

partition> p

Current partition table (original):

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

Part Tag Flag Cylinders Size Blocks
0 root wm 1 - 49778 68.36GB (49778/0/0) 143360640
1 unassigned wu 0 (1] (0/0/0) 0
2 backup wm 0 - 49778 68.36GB (49779/0/0) 143363520
3 unassigned wu 0 0 (0/0/0) 0
4 unassigned wu 0 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

BT x86 ARG LIRFTE— fdisk 77X o fdisk 77X /dev/dsk/cN[tN]dNpN X7 %
FFToR, HAUWE TR R - B0 ZFS 1A 2 A cN[tN]dNpN 1%
. WHZREBERS SN, W AT F -

{5 F ZFs it RIS

ZFS IR AVFRE S R EA It Fr RO REFULR 4 o IRy RE 2 B IO = P g B 52
X mAZEH TR

»  QERGIE T H UPS XA RGNS SRR ZRs it B2 FEZRHH T UFS SRARIELE
AR 25 15 L
w YERGIERY ZFS B T rEH At ZFs WP QR SUPFEE . IFR ST AT RESEA B 15 -

H52, WRE R ZFS, s ERA BRI s e SR E . W2
FEHEEM - A XA L e EiE e, HFHEHRNEDT 64 MB-

ZFS FiE R E BN

QRS ZFS TR, S VT -

n {5 ZFS 17 fig Y B T B8 T R P S R 5 - TEME RS0 R~ T RAID [
FIFEY LUN 8 T3 & PR s AT PR i & P AR ot isr . T WS« AT e
TR AENS . ZFSH B EMEME S . U N FEERTsEE I TiEm
{R] FH A A SR AR i A 7 R ZFS -

s QIERTEME{: RAID PRI HEY LUN FAgi# ZFS Bl . NIFE2 T #f ZES TR RE S
RS TR LR TR ThBE Z A B 2 2 o 5 SEM0 B il RE S 2t B B W0 TU RN
AE. T HEMBACE AT REA S ER Ot B i TS FIMERE -
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ZFSs &t B9 2 HITh &k

o ATDUER R TR G E PSR TR RS ) ZPS Mg PR - (B2, JHAHE
fEFHIX LR o RVE ZFS AIfEIX K ik FIER 21T, (A& R T REE KPrIERER T
B EEERE -
AR HAE S, HZ 0% 12 %, #1YHY Oracle Solaris ZFS i «

o WEHEEE R E RS ID (WHRATM) fRiRe ER&EIDEETHNAS L, X
PRIATT A AR VFEHTIC B M JC 5 SE 8T ZFS - H T~ ID A2 BRIV B AT BE R R G
5o I AER B i s 2 il S it BIAIERHE 5 — Mzl 2h 8 5 — bl
i Z o T QI P BT At R PR AR AL 2 SRR R GE S AT RE 2 B 2 ZFS 1At i
B ID, FEE A -

ZFS TFiiEit B S HIThAE
ZFS TEBG AL B A RATD-Z L B PR AR TR B R B E B

5 43 TUHIY “BiR g il B

% 43 TIHHY “RAID-Z 17 figith il &

2 45 TUHHRY <TTRECE HH H & 5 50E
5 45 TUREY “fEEt R i8S 4 4L”

5 44 TIFPHY “ZFS IR A Rt

wRIGTFIEHEL R

GBI E 20 TN A, T BRI O A FR RS b o TUE—1D
GURBECE BV 2 WAL - WA R DIEE MR 2 i . W& B,
FHBRECE S LT NE L

mirror clt@d0 c2t0do

MWBEE B, HEREBRECE S DU NS

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

ARG FEMER. B2 WE 46 TP QIR -

RAID-Z &t Bl &

FREdS 7 g AL E N, ZFS IR L B B = F R S ) RAID-Z Bl & - HAY
{EFZ5 RAID-Z (raidz B raidz1) 5 RAID-5 2Ll « WAERE RAID-Z (raidz2) 5
RAID-6 1Ll -

X RAIDZ-3 (raidz3) W Z {5 R, 152 ILLLFE% -

http://blogs.oracle.com/ahl/entry/triple parity raid z
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A 5 RAID-5 B2{URE S E Y (141 RAID-4 - RAID-6 - RDP #ll EVEN-ODD) #BH]&E
FEEFR N “RAID-5 5 AR AR - ARANE AT RAID-5 S —885r . HHERAE
Hepkah 'S AR 2 Rl e, WA R R SRR AR S . FEkZEIEH . BRIFEEER
SERF N ERIFBEER - 75 RAID-Z H1. ZFS i v 48 55 £ 1Y RAID 5541 LLEFT
HEHFE T2 FH N TERE . XEME—{TrRt. By zrs @it Ll 77 20K
RGN FEHERE L . RGN IR EH LR 2R U RERR 2 i
= B LUAb PR AT 23 55 FE [ RAID 5547 o RAID-Z 2 {5 E4 X RAID-5 5 AR )5 — A4
AN R AR R R TT 56 o

— N RAID-Z A E A NN AN XWIHEE, Hdh p A3 B E . ZACE T UAE
B (N-P>*X FRUEGE. H B RETE PN MR 2 fa R B e st .
AR RAID-Z WU & £/ D FEM AL, WA B RAID-Z Bl E £ /D FHE =
B DL sHE . B0, R — A FAT R RAID-Z Bl E A = A8, 3 A
5 R 28 () 5 H AR — AR R S FFE S - BRIL 240, A3 RAID-Z Bl & JC F AT
A R R R 1

MHES B, BS =R RAID-ZBLE 5 DL N NS -
raidz c1t0d0® c2t0d0 c3t0do
MHES L. FE 240 RAID-Z BLE S DL F AL

raidz c1t@d0 c2t@d0 c3t0d0 c4t0d0® c5t0d0 c6t0dd c7t0do
raidz c8t0d0 c9t0d0 cl0t0d0 cllt0d0cl2t0d0® cl1l3t0d0 cl14t0do

WMRCHEEG LW RAID-ZBUE . E&F R XL LN Flg. BE
14 ML) RAID-Z B BRI Bl AS 7 W54 - 5 RAID-Z it B & 19 7 4 R e
FEE I —AiE (1-9), NWHZACBERIPERER X LT -

A XA RAID-Z FEEE R . 152 UL 47 TURR i RAID-Z {7 -

A R BT PEREMIR 28 25 7] 5 [ AE B0 B 8 RAID-Z iU 2 R TIE I 25 5. 1E
ST

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

A X RAID-Z it @i HAE R, 152 WL 125, @AY Oracle Solaris ZFS 1k -

ZFs iR & TFfiFit

Oracle Sun Storage 7000 /ity & 51| T #& L1 ZFS Vi & 2 fif it 2 — P4 & 7 DRAM ~ SSD Fl
HDD HRFRAFEI . AT DASE i PERE « HY DN 2 TR RERE o 18 L™ it 1K) i P 57

[ AT DUR ARG ZFS TURRCE . H e P HCAth P B e il

AR HE Z{E R, 155 L (Sun Storage Unified Storage System & FEfEFI) -
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BIERFNIHER 78S TEHE

LREEFHBRKEE HiE
ZFS {ERLGRTE o RAID-Z AL 1R B T 1 RIZMTHGE

GBI ERIRET . ZFS M2 N5 — PN IUREIA TSR BUEMI R . f 2l
DREE B IERR B HE T B A

TFiEPRIBSFETL

ZFS L I 2R BB S 0 i EFTR T2 e st b -l TR S5 AR T e I R
AONIEL.  [RIEAE 7 BEH AN 2 B ] T JEE F) 27

[ RS T RE FUBE A I . ZFS 2R BE R i o e ise . DABEAES PR RE MR 2522 (7]
S PCAEHE o B HE P SE A T DUR B 3 HoAth i 2 15 SO PR BB RAID-Z 0% < ff
FIEACE A DARE At A s i o B0, aTLOEd 4 g gLl T E

» (RSP N
= —/MYJE RAID-Z L &
w  {HF BRI A B G

HIR ZFS STRF— M S AR B A A {E SR S X R - 140, W] LLaisE
—MEE = RA R — 1 =7 RAID-Z BL BRI - B2, BEGEN LT 5RERE
k& (FEARBI RAID-Z) fHIA] « RREEMuE 2 E A A TR B & I
HA M ICRE B -

B FNEHER ZFS 7 iif it
T 154 OURERTBHS 25 F7 R R 5L

45 TUHHY “Q i ZFs i ith”
% 51 GUPHY “ Rt R R a5 5
5 52 TUHRY “RbBE ZFS 7 fif ith 1 i
2 54 TUHHY “EH8¢ ZFS 17-fifith”

A DA S A M QI AL B -« (HE . PUTREEHRES M E . BT TIRE. DL
5 (k7R At B E R 1% 5. HU2 ZFS TCVE IR 8 HE i & i ELAE A

1o TEE A S 2 B ME - THEEEEH zpool destroy « X MEFRAVET & &= L E
NIEEE

Gl ZFs 7= fif it

L. HEH zpool create Af 4 o a4 FRAMEE B H (UL &
TENSE . WAFRLITT &5 29 TR “ZFS A £ EOR R an 4 25K -

Tt
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S EARTF
LTSl T — 4N tank BHTI 120t %5 c1tede A1 c1t1de 415K -

# zpool create tank c1lt0d0 cltldo

BT AR A E /dev/dsk HRHRE]. I IR ZFSs (E PR L&
A KD R o B X M 5 DL ST 2 T AL

ellfe ST 362

EOREEHRM, O mirror CHETE . R BUSHL BRI R B 112 IR - WTLL
SEASAE Ay TR AL mi rror TR S AR LU @ S0l T — M ami
X B R

# zpool create tank mirror cld0 c2d@ mirror c3d0 c4do

A mirror KT FRORFHEEHTHIIUZ ELIL R - AL XM B LT R
PEAT AL AR M B 8 2 (A B U B -

HRBEVUBHEEENELEE, ESILE 122, UK Oracle Solaris ZFS i «

HHl. ZPS BigRCE SR LT HE

o [AELESEECE I T AL TUZ B (vdev) B 5 — AL - ARELAE

B 165 WA 55 TR “[a it H s i -

[ R 5 A5 5 B Dﬂﬁﬂﬂﬁéo aiE . A AR HIACE PR AR AL DA

GELE - AXEZEE. ES I 60 TUH i/ &5 it ik i s -

o R B ﬁ?i#?%ﬁ%?ﬁ&ﬂ’]u% {58 A LA B L B P —
WL ARELER. B2 WE 66 TP B et rhiiks.

= SRR ATORCERPVEBILR, @] EERICE AL - AREZ(E
E\: FZ UL 60 T “BE DAL 7> B At s i

w JEU S EEP MRS BIRGECE . AR . BXELZER. 1§55
ULEE 62 TUFREY “T@ 70 HIEE R ZFS F7- i ith Al dsgith”

AREE R WBBAF it PR bR AR s I JE S s aldR A7 A

BI3E ZFS R ith

5 DL AR i i B K

m  7F Oracle Solaris 11.1 HH. B1EEET x86 M RSB B GPT AN 1452 % £F SPARC
A5 TR RO 5 2248 BFL(GPT) % - B0 TEAERE GPT RN E A1y
HT SPARC AL E RN SMI (VTOC) $1-%% - Oracle Solaris 11.1 ZZ3EF2 7 2 RUA] HE
$URT F EFT(GPT) bR 415 7 B 205 BT 011 ZFS ARt U] LAfSE FA L i
% KR F EFI (GPT) &M IEFIS | B R -

# zpool create -B rpool2 clt0do
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o AL B B BIRE + R zpoot add s - T E.D)
B MRERIUZ B A HATLUHE zpool attach an ¥ FEBIAUE 37

» 3 RAID-Z SR LA E -

o SRR B H SRR

o WIREZAERAZ SRR E, 252K TIHE
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

ARLZHEMEIF ZFS IR RGEZER . WS UHE 4 5. BFH ZFS fUthdLfF -

€13 RAID-Z 75 ith

Al A 2 (S RATD-Z b 5 QAR it B AR . R 2 A 2 (4R raidz 5% raidz1
BT mirroro DL R R BIBALITAIE: — M & 5 AL D 31 RAID-Z 1%
St

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

A RA AT DB S AR S RS2 AR EWAEL o /dev/dsk/c5todo Al c5todo FE1K[A]
— MR -

QIR . (] raidz2 B0 raidz3 S ] DLGIEEX AT RS B = A 8 5% RAID-Z i
B .

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

pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

tank ONLINE 0 0 0
raidz2-@ ONLINE 0 0 0

c1t0dd ONLINE 0 0 0

c2t0d0 ONLINE 0 0 0

c3t0d0 ONLINE 0 0 0

c4t0d0 ONLINE 0 0 0

c5t0d0 ONLINE 0 0 0

errors: No known data errors

# zpool create tank raidz3 c0t0d0 clt0d0 c2t0d0 c3t0d0 c4t0do
c5t0d0 c6t0d0 c7t0d0 c8todo
# zpool status -v tank
pool: tank
state: ONLINE
scrub: none requested
config:
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NAME STATE READ WRITE CKSUM
tank ONLINE
raidz3-0 ONLINE
c0t@dod ONLINE
c1t@0dd ONLINE
c2t0d@ ONLINE
c3t0d0 ONLINE
c4t0d0 ONLINE
c5t0d0 ONLINE
c6t0d0 ONLINE
c7t0d0 ONLINE
c8t0dod ONLINE

errors: No known data errors

HHii. ZESRAID-Z it & =5 LU FHAE -

" ﬁﬂﬁRMDZME¢ﬁM%?Hm BRSNS —HuE . BXE2E
B, 1BS UL 55 TUHHRY “FfE gt i i 5

. R%RMDZM&%ﬁJK?I#?aﬁﬁﬁ%u%,@ﬁ%ﬁﬂﬁ%@ﬁﬁ¢%
— DL MR BFRELER. ESIE 66 TTHRY “BH g k& .

HHi. RAID-Z Bl B AR R UL FHE -

» [ RAID-Z Bl & H i E At i 4

» M RAID-Z BC & H 7 ESRA AL (40 5 HH 7 R 25 He o i 238 50 75 00 B o PG B T
I8

»  NEEE#EE RAID-Z AL B PR IE HESSRFINE - W TIkthee, EE8FE T
RFE (i5Kigm) -

AR RAID-ZELEMWEZER. 152 ILE 43 TIHHRY “RAID-Z fEE AL E -

[SESESESESESESESESESES]
[SESESESEHSESESESESESES]
[SESESESEHSESESESESESES]

£ B EiZZEE ZFSs TFiE it

KT e X R 25 550 POSIX 23K, #2441 7 ZFS FEIH & (ZFS intent log, ZIL) - ]
W, EE I EOREH S5 E ARG A R I ROZAERS I i1 - NFS Al
LA FHFE 8 AT LA fsync () SREEREURETE EM: -

ERETE O ZIL 2l E AR iRy - (H2 . sl AR E R H SR E (W
] NVRAM 8% It %) o “%ﬁﬁ%&%@m
g I E ZFS HE &2 5 & & B H5 8T LA

»  ZFS B S H SR 5 8l B STk -

o S S Y H SR A SRR AT P RE S Y O T SR L A RE I
B URNARRF TIEAA . AXROPMHEGER WS ILUTHE.

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

o ATDUBOHE RIS S H S s, B HE RS ASE RAID-Z.
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BIERFNIHER 78S TEHE

o WERRERR SR H SRR, HAE SRR T, W SRR E £
fEfifh -

o 0 DURE HS RS AR B At ) — S 0 TR0 - B BEBR L B e DA
& PN

o ATDUR EUEIE MBI B LB B s - R FE R TER S
{Gery f-fidth OB 15

o HEBE R NN RS R AR/ KD (64 MB) IR - ATH f%fﬂuu
FHEM B A B - FRCHEHS (RGHM) WRFERHE

n  HERRER A KN KL PR NAE KN 172, IﬁLETTﬁmwﬁﬁfﬁ
KRR - FlE. WRARGENTG N 16 GB. EHIE 8 GBI AHERE K

/N
BTt s g A it DUS . 50T LAR & ZFS H AR -
DUR 7R Bl S quer 45 AR AR H AR o B R AR Attt -

# zpool create datap mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0 mirror
c0t5000C500335BD117d0 c0t5000C500335DC60Fd@ log mirror c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0

# zpool
pool:
state:
scrub:
config:

errors:

status dat
datap
ONLINE
none reque

NAME
datap
mirror-0
c0t500
c0t500
mirror-1
c0t500
c0t500
logs
mirror-2
c0t500
c0t500

No known d

ap

sted

STATE READ WRITE CKSUM
ONLINE 0
ONLINE
0C500335F95E3d0 ONLINE
0C500335F907Fd@ ONLINE
ONLINE
0C500335BD117d@ ONLINE
0C500335DC60Fd@ ONLINE

[SESESESESESRS]
[SESESISISIS]
[SESESESESESRS]

ONLINE
0C500335E106Bd@ ONLINE
0C500335FC3E7d0 ONLINE

[SESES]
[SESIS]
[SESIS]

ata errors

ARMNHERFHES I TIRENER H2 Wrfl10-2.

I BIRE TR & CIE ZFS FFiFit
PR UL LD (PRI FRUC T DM TR IR IR - (R AR
et T DABROCRR I MR 0 K % B S R B L B T P R

S mT DU s g A s B — Pl SREF kit i - 140

# zpool create tank mirror c2t0d0 c2t1d0 c2t3d0 cache c2t5d0 c2t8d0
# zpool status tank
pool: tank
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state: ONLINE
scrub: none requested

config:

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

cache
c2t5do ONLINE
c2t8d0 ONLINE

S
SIS
SIS

errors: No known data errors

WEEE ARG 25, X REE AR ENENINE - HARGTER
F—A/ N DL EROETE BARRR TS s A 1w i K/ o mT DLdE 2 LT 77 A
zpool iostat < > WL L2 & F BEEUERAE -

# zpool iostat -v pool 5
B S AT DATE I A I v 2 21 75 Mt AR IR v R A
T8 2 75 5 FH v R A7 i A G117 ZES A7 iR 1 & IR DL R LA -

SR A A . o] DU KRR RS MR = K 2 B SN A RO RE AL B2 TAERITERE -
A LA zpool iostat i 4 WE P M S R A o

Q. o LGS I — D802 N R R A U # o ] DU 1 g 3t F 5 D s s e
e ARELZER. B URHI3-4.

IR A A BEBUR BN RAID-Z BL B — 5843 -

UUR EEE AR & L AR WemlREFEeEizs (B e R B R AL E B

RAID-Z e B/ —884 ) Bk MR 10 . ElEF RSB SRR, 5H
fth Rt =G LA -

elEREA il pE S 3
QI 2 ZFS fF AT . HERE DL R 39

700 J@ T IUE A7 fif it — AR 0 WO i B BT 0 DX BB I AR« R 22 O R
SET O XEEHTIE . WRETR HEHT LR OS.

GIEAEBI . H2E &k E it r: (WX FeiE) o XFECE AR
fi HaZ A5

FER A s EL BRI A O 2 =R BRI NS - (B2 0
Fr QU R G U, i i R EHRR MBS« SRR EL 2 70 B Gy
1t EE 50 PR 1 58 G A A Tl X DU B

AR ZFS TUA (RAIDZ BI85 ) BRI e & B A — 2k OB EEUE
A8t
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» BRI ZFS TUAR QG AT B /) DR RE P48 11 S B AL [R] B2 SRR A ot
AP AN ] R G bt 2 SR e LYl FL T T B B2 T AR D 0 TS R
#ig o X AR R BECE_E A EE E AP T A D R

» WMABEERGZAILE . ZFs NEHE RS -

BRFHEENZFER

FMERE RS — e MR R - BB FANEEOR P, TR
IR VIRt G A A 5 DL S A7 SRR (IE o R, REHDLR & Fom T T A it
WEER A HOCE  — M T IERC BRI TZ B A RS ERELR &, HOVTE

vdev o

QOSRIVUZ U0 A B0 55 R 0 22 WD . L B ARS8 RAID-Z FE FUL I A U =X
PEBEORTUR o (XSRS AL - W0 SO . s — PR R LR
o T ERER— A AT AR 1

?;?ﬁ%%@ﬁﬂ@—¢ﬁﬁﬁﬁﬁﬁﬁm&%(%ﬁﬂﬁ%%ﬁﬁﬁ@ﬁﬁ&%
) e

# zpool create tank mirror cld0 c2d0@ mirror c3d0 c4do

LU R BRG0G0 & — T2 R & (4 MR Bt .

# zpool create mypool raidz2 cld@ c2d0@ c3d0 c4do

AT zpool add iy <% 55— N THJZ RE AU B s A D ke b o o 451040

# zpool add mypool raidz2 c2dl c3dl c4dl c5dl

AETUARM e ARG AL - WAL SO T RV T2 R AU« f At a2 T
JZREFI LI - ZFS FHEN I AT A T2 R FUL IS0 v ABh 05 200 e b A7 25 AL -

HI{EH zpool status &7 < s ZFS At AL & A RE FUL S s MO B %4 o 8140

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

NAME STATE READ WRITE CKSUM
tank ONLINE
mirror-@ ONLINE
c0t1d@ ONLINE
cltldd ONLINE
mirror-1 ONLINE
c0t2d0 ONLINE
clt2d®@ ONLINE
mirror-2 ONLINE

SESESESRSRSRSES)
[SESESESRSSRSES)
[SESESESESESESNS]
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c0t3d0 ONLINE 0 0 0
c1t3d@ ONLINE 0 0 0

errors: No known data errors

Ab3E ZFs TFiF T B SRR

Bt G e R AT LAV 2 R o Horp— SRR R R 5 R (R R s A
FE) T EL At PRI AS A f2

HE A PRI &
WAL B A 2 B ZFS 2 eI ZPS SR IE A GO SE A SUI 43 /2 75 TEAE AT
Bt RBABLEEGE . AT A2 BRSO T RO -

# zpool create tank c1lt0d0 cltldo

invalid vdev specification

use '-f’ to override the following errors:

/dev/dsk/c1t@d0s0 is currently mounted on /. Please see umount(1M).
/dev/dsk/c1t@d@sl is currently mounted on swap. Please see swap(1lM).
/dev/dsk/clt1ld@s0@ is part of active ZFS pool zeepool. Please see zpool(1M).

R - emin] DL s gy — bR, (HE o Em K 2SR - (HH - Emijcii

e NAIGAE DTFEh XX e R TR IE

EHXERS WEE A — o BB S MR S R YL - B IE S
1%, 15 #E A umount 7% -

Jetc/vEstab R EIN R &% W E 5 7ete/vEstab S B SCH RS, (H 4 HIR

2R - BHEIEEER. 1EMER e R
/etc/vEstab XXHFHIFARNAT o

T REEEE IEER R R R G T A E IR & - S Er R, 1F
{# FH dumpadm @74 -
ZFS HE—&B 5 MR B =G B ZFS gy —30 5 o SR IEILES

1%, 1EH A zpool destroy dn S AR EAtith (WRAFH
%;%) BE, A zpool detach i 2 B 5 5 HAth it
o BRI N B G gt 5 .

LU GERIE LR VR B MRS . el DLGEAT - £ el dh e 7 7 o LGt -

BEXHRES MRS SRS, REZRGRHEZEIF HEREE
RHEAE -
EH—ER5 1% 372 Solaris Volume Manager ) —#1 43

FHAZFS Ry —ERY  WELE BT HAVEE ARG T AIMERAAF it iy — 5T
73 WIFSRIE—FMENL 2Rt RSk R Reak T
AR, PO EL AT RER B AT REAN 2 i HLA AR L Y
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LR R IR B s o B v REAL TE DI AN 1 55 018
fH

LU 7R B A G0 (5 - £ 32203 -

# 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 c1t0do

HAEE LR F IR, TS - U R .

AICECRIE FILR 5
SR BB 2 IR B BE UL A - zpoot v Wi 1k RSN
AR ICREAM o 40 R A U ORI B A 2 R S DL TSR

# 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 clt0d0 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

AFLUBEA - f T s X S i (R ME X R OE - Ay IR 2L B S SRR
PR/ INAN R 15 A BB (R 1 B RATD-Z 3l » BAA A VFIXFIICE . (HLTURES SRAYA LA
R 2 GBI RI A MR R 2SR o BORMH] - £ eI e -

ARUBITIR T 2 TFfiFit

A QI aT e 2 DA 2 Oy SR INEI. ML ELE —FE A FRIEE . |
I, zpool create A & HEft | — PALIMEMN -n. TGN, (HAHIES AKX

& o WEHUB TR T i RS AL AN E HIGAEIE . F R o R v i BRA (LA
HiR o WIRRICENERIR, W2 B ULLT Ak -

# zpool create -n tank mirror clt0d0 cltldo
would create 'tank’ with the following layout:

tank
mirror
cltodo
cltldo

WIRANSEER At TR B FE e 5% o B VLW R Bl 7E [ — Bl B H 9 i FE
[ —i% 8 - AHEIES ARPRRICHE il SRRt £S5 1% [FE zpool create -n i % A LA
WG EAERTN, BRI .
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FiEtsREER =

AlEES . T2 S RGN A 8T /pool-name - It H RAATANAFTEREH NZ - U
REXAGFE. NEEHHOEZE X . IR ZEFEND. WIRXERGESEEENHE
HRWTZ o B A RS S EE T A, 157E -zpool create Ay & HIfEH m 12

Tji . f5an .

# zpool create home c1t0do

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

# zpool create -m /export/zfs home c1lt0do

s < 2 AT home FIEER RN /export/zfs Y home XIFRSE «
AXREHANEZER, HZUE 148 TUH “E I ZFS HEE” -

$H 8% ZFS TR fiEit
WE BT zpool destroy v & A THHERAY o It & S EHE0 .  BI(E M B A R
FEE MRt -

# zpool destroy tank

AR - I S5 D o TRFRERAA S AR, TR IR B BURRIA - WIERE MY
87 ANHEsEh, WA L2k E it . BRELER, 162 1LE 93 TUHHY “RE
CURHERIY ZFS frfif it o

WIEHRAFFH zpool destroy dn SFHEAM . ZHUIATHT A W5 93 v “MkE EAH%
1Y ZES fAAigith i IR « X ERE B Tz EINLEEdETeEh T H - WA
B E SO AR B RIS AU EL RS R A R B FH BT format SE
AT analyze->purge LTI LIRE -

TS PE R GURHE IR 5 — FfOT R R @B R ZFS U R GE - R AIINE S R GEHY
M eRHER e BIEEIRE T AN, 7Ev N BRSO T T s IR E AL
o ARELER WS IE 166 TR I ZFS I RG-

HRE RN Az FRYM

FHBOMX — B E SRR S AMEL, DA AR ORESE BB k3T 5
NIRVEI X BER & T ERI R ok o 7 — Dl ME A WG hA]
CLEHER M - (H2 . DLHRAPIREEERA 25 XA IR -

HdEHEEE. AT, XA PR S B EIE R - SR
FES AR, X R A A - WA R e 05 2 1 uNAvATL 1. AZCTLE
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ARG UNAVAIL RS GXERE TZ A% 2548 08 UNAVATIL ) Tk iy 2 Bt —
KL, FHIEAHEH - ETAE N IR ERE . IRTUELFERN . AT
Rl DA RS B 2 A A g e A o i -

# zpool destroy tank

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

BRI IIEPRIIE S5, 5005 83 TR Wi ZBS T RRIBINIET P
o

AXSAMWEZER, HZUE 90 TTHI “F A ZFS T -

B ZFS FiF P RYIR &

2 39 TUHY “ZFS Tt /v el T BRI R S BEAFE - gldit/s. B
AT JLIUE S5 R PRt rh R MU BRI

2 55 TR “[ArE it rh s i &

2 60 U “BE R 70 B A7 it rh g i

£ 62 TR “lid 7 HIBEHR ZFS 17 il it G Hrit
2 64 TUHHHY “f {7 fifith tp g e I LA AL

% 66 TUHRY VPR A IS8R

2 66 TUHHHY B i fr fif it P i >

% 69 TUHIHY “fEAF kit g E v 8

[a) 7 fif it AR AR NI

T AT U2 BB AU B AT . AT DA PSSR B s ) o (P 5 () S B ] ot
IR EBIE R « E ST E LA 166 zpool add A5 <%« (I -

# zpool add zeepool mirror c2tld0 c2t2do

FITHEE B A RIS zpool create iy & M A EEFLI s A =UAHIR] o Fxf i
HATRE UE R G IEEE AR s, ity SEAEH - £ GRS I~ Tk B oL
R o WA SRS 0 I DU A IS THEAT - B0 -

# zpool add -n zeepool mirror c3tld0 c3t2do
would update 'zeepool’ to the following configuration:
zeepool
mirror
cltodo
cltldo
mirror
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c2t1do
c2t2d0o
mirror
c3t1do
c3t2do

I B S BRI A c3t1do Fll c3t2d0 AN E] zeepool HEHIEN G AL E H
BRMMBAT RIS R E ZE R, ES UL 52 TUHRY <k iy & .

T3 B ZFS i B AR w4
TECL IR, mElER &R ZeSEEERIN T B — 1M -

# 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

c0t1do® ONLINE 0 0 0

cltld® ONLINE 0 0 0

mirror-1 ONLINE 0 0 0

c0t2d® ONLINE 0 0 0

clt2d® ONLINE 0 0 0

errors: No known data errors
# zpool add tank mirror c0t3d0 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
c0tldd ONLINE 0 0 0
cltld® ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d® ONLINE 0 0 0
clt2d® ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0 ONLINE 0 0 0
clt3d0 ONLINE 0 0 0

errors: No known data errors
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FBi3-2 [ RAID-Z B0 & s i 22

A FZZEAT 20 RAID-Z BC B RN AR g & - DU /s B B AT R 2% — 4~ RAID-Z
WA (&3 PME) WFEmbE &M RAID-Z & (883 M) KT

# 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
c1t2d® ONLINE 0 0 0
c1t3d0 ONLINE 0 0 0
c1t4dd ONLINE 0 0 0

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

pool: rzpool

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
clt@dd ONLINE 0 0 0
clt2dd@ ONLINE 0 0 0
clt3dd ONLINE 0 0 0
raidzl-1 ONLINE 0 0 0
c2t2d®@ ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0
c2t4d@ ONLINE 0 0 0

errors: No known data errors

wE3-3 ASIIFIMER B G H Bk
LN Rl R T a0 Bres % H B s s N B IR A it -

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

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

$3E . & Oracle Solaris ZFS TFfiFith 57



ER ZFS Tt P YR &

=13-3 ANIIFIMIER G H SR (&)

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

pool: newpool

state: ONLINE

scrub: none requested

config:

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

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

errors: No known data errors

A LU H SIS I EIENE Bk, DA SR H SR - HIREER TERGER
AT AL BRI i 5 -

BRI LUHH zpool remove fr S HFR HAEWR & o WITH5E mirror-1 %8, 1] LUMHER L1
R ELR H SR - 140 -

# zpool remove newpool mirror-1
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

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

errors: No known data errors

AR A R — A S R e e R 2 ER 1Z H S -
-

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

NAME STATE READ WRITE CKSUM

pool ONLINE 0 0 0
raidz1-@ ONLINE 0 0 0
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wl3-3 URINFTIHER Bil5 H

c0t8d0o
c0t9do
logs
c0tl0do

errors: No known data errors
# zpool remove pool c0t10d0

ONLINE
ONLINE

ONLINE

—=a
o X

&

mis-a NI B 71

AJ LA ZFS fA it s I = sl g i v AP 22 ] DUBHIRR -
Al{# A zpool add fr S ¥R E IREETF I - BN -

# zpool add tank cache c2t5d0 c2t8d0

# zpool status tank
pool: tank
state: ONLINE

scrub: none requested

config:

NAME
tank
mirror-0
c2t0do
c2t1do
c2t3d0o
cache
c2t5d0
c2t8d0o

errors: No known data errors
R GAT IR AN BEBLR B RAID-Z Bl B —H#B 77 -
A zpool remove i MR m S 1% & o 9140 -

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

ONLINE
ONLINE

READ WRITE CKSUM

[SESESHSES)

(S

# zpool remove tank c2t5d0 c2t8d0

# zpool status tank
pool: tank
state: ONLINE

scrub: none requested

config:

NAME

tank
mirror-0
c2t0do
c2t1do
c2t3d0o

errors: No known data errors
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STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

[SESESHSES)

(SIS

[SRSESESES]

S

READ WRITE CKSUM

[SESESHSES)

[SESESHSES)

[SESESESES]
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w34 UROIATIHER mid g 17 1 (&)

HHl zpool remove af & SZHFMIBRIA A 1F - HIS A Ml m sz 7 Ay - w] LB
zpool detach a5 % MHER A T EBERMACE RIS - JETURILF M RAID-Z & J0E ML
HHIgR -

HRAE ZES At B R P I m I E 2 E R 165 LA 49 T “(E I mdigk
s e gt ZFS frfigith” -

B AN oy BiFfE PRI &

BRT zpool add @ <4h. JE AT LA zpool attach air & KBTI A I BIENA B4 1 7 8
BB -

1SR R 2 DA G B R AR . 152 TLEE 102 TUAR Ay QI fid B iRt (SPARC B(
x86/VTOC) o

QR ZPS SR PP RIIEEL . TE 2 LR 105 TUHREY WAl ZFS FRith rh i i
% (SPARC 8 x86/VTOC) -

ml3-s CFERUABHR AT it = [ BB kit

FEATRGIH . zeepool EEVHHIM MBI, T RHTILE c2tideo M MBI B A
cltldo AR HEEHN = B -

# 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
c0t1d® ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors
# zpool attach zeepool cltld0 c2t1do
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @h@m with @ errors on Fri Jan 8 12:59:20 2010
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1d® ONLINE 0 0 0
c1t1d®@ ONLINE 0 0 0
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ml3-s R BT il ol = [ B it (&)

c2t1d@ ONLINE 0 0 0 592K resilvered

errors: No known data errors

RN B = BRI — AR IR s R g M. RIS - fE1T
—IHOLT s BTl A2 L EIHA R 2

ml3-6 FFARTLR ZFS (Hift e e Bl ZFS 17 fifith
AN, W] LB ] zpool attach df & R AETURAF AL A TUARAF ik - 140 -

# zpool create tank cOtldo
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

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

errors: No known data errors
# zpool attach tank c0tld0 cltldo
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @0h@m with @ errors on Fri Jan 8 14:28:23 2010
config:

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

errors: No known data errors

A LA zpool detach i & MERRAF i It i 7o B e o 1140 -

# zpool detach zeepool c2t1d0

B2, WERAFEZEURN AT EIA, HERER R fIan .

# zpool detach newpool clt2d0
cannot detach c1t2d@: only applicable to mirror and replacing vdevs
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Bt 5> EI5R 1% ZFS 77t 61 #rith

] zpool split dr < AT LURFEER ZFS Ffithith bR el Jy & it o FmT DUSE FH it
IR PR AR (H2 R HERAA TS BRAESIMNUTHAL D 3% -

AL zpool split dir & WBER ZFS f7ifit 1 70/ — el Mgt DU 70 B i
SO - BN A S IR ZFS 17 it 52 2 A1 -

ERETE LT XEHRIMETT zpool split #RERE 7 B B — M AL DU T3 By
it o o EHRIEFERE . S AHTH - F140

# 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@0dd 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
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
clt2do ONLINE 0 0 0

errors: No known data errors

MILTE zpool split ay & HFEE AT IBRIRIIR i &0 F T Qi - filan -

# zpool split tank tank2 cltodo
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R AR 2 BIRVEZ AT R EE BRET IR AL - BEERIFTE . N
e, R HAEES —FTit GUID » il GUID B4z, DAGERELE 7 Bzt A &
i b S A .

USRI B B AEBR R RS ARG I HE/ER — RS LA 7.
WUF ] zpool split -RIEHIIRIHT A & IR E 3. (EEIAHEE A 2L fi
L

# zpool split -R /tank2 tank tank2

WHRAFHH zpool split -REH, HIEIKEFA -RETTS AFTE . FHEEoS % En
2. MREAFRIMARS LA, N AEREFARE X, BRIELZEER S
5 F zpool split HAEZ B, 1HMAE LA N LA

= X T RAID-Z BB 80 12 Mg B A RO AE T At b BEA BT A -

»  259K zpool split HEVEZ A B HEFIR. FHFE BB R (5 -

o WISREEHTE S R TH . MITCEE g Bl

w EIEN R =R B s Gt R B Ry Hrh R R RO B S — MR R TR
BRI - SRS, FTLUEF zpool attach dn < B FT O R R AE MM, S & 58l
FRAFEHO B R A . B AT JCE T — 1 zpool split #/E NERB Hii5 it 1 5
gt FoE (2R MEIETTR .

» RBEME S WESERIEZ G, it E s — s RIAE
BB B R X, U2 SR F g A A B R N R TR . A
IR I AN DUR R T At R o B G .

»  TESBIEERAR], REFEE TR IR —MF T2 70 Bl = MR H R B G A0
W XEEESEREZ G, IR 5 i A AL -

 TESFEIEGZ AT IEFIAEECE ETCIR - B RIIAE L 5 R R R BN
HEEE, BSIE 279 T “— R RS .

w3-7 S EIER ZFS 7t (zpool split)

TELLTRBI. X400 mothership FUEHG AN (L& =) #HiT0%E . 5%~
TN BP. BRI mothership (BLE-MEEEL) FIHTIH tuna (BLE—MH

) o BMMNRTE LA -

AT LKA tuna A S — PN REGEFUHITED - SRS, aTLURR wna 858 HRF
HiZ#EHM NS mothership. A, WLEEHITIX —EFE .

# zpool status mothership
pool: mothership
state: ONLINE
scan: none requested
config:
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wI3-7 > EIEE(S ZFS A6 (zpool split) (&)

NAME STATE READ WRITE CKSUM
mothership ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335F907Fd@ ONLINE 0 0 0

errors: No known data errors
# zpool split mothership luna
# zpool import luna
# zpool status mothership luna
pool: luna
state: ONLINE
scan: none requested

config:
NAME STATE READ WRITE CKSUM
luna ONLINE 0 0 0
c0t5000C500335F907Fd@ ONLINE 0 0 0

errors: No known data errors

pool: mothership
state: ONLINE
scan: none requested

config:
NAME STATE READ WRITE CKSUM
mothership ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0

errors: No known data errors

(ETF it B IR FEXHLAN AL

{5 ZFS A i B R s ML ERCHRAL o BB PFAN W] R OB IE R LIRS (B il ol 2
BTHY ) ZFS 2YREON A T EUE - WRIANE DA R INAY, AT LUEOR ZFs i
TR A LR B %1% - ZFS A 2 1A LA IR 85 R A ETIE K -

- AT ML ] TR -

fEig it

A LABEH] zpool of fline I Hidl o AR LA RMLEL W AT DL F %12 B0E 2 R
fEE B - Bl
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# zpool offline tank c0t5000C500335F95E3d0

R AL, 155 ELUT JLA

 REERHMBMLENE R UNAVATL B9 e B ASRE(E raidz1 BCEHPEY N S
Bl thARECETIZ R L& AL -

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

o BRETEOLT . oFFLINEREZRFAMERT - EHTSIF RGN &2 —HATHRARK
K

PR IR A L. 15 zpool of fline -t &M - 40 -

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

BT S ARG, i 2 B2 IR E 2] onLINe KT -

o HREBAL . EA R MR B R o WERZR AT A H At A AL
& B BMEERSIFa 2 5. W2 BREUT U TAEIHE -

device is part of exported or potentially active ZFS pool. Please see zpool(1M)

R A B AR it 2 e (A He A e et AL st . TR SR IR K
Bl PRI R AR T i it -

EAEOR B At O [ (0 A HeAth i et iy st . 0 — RO A 5 — U
W B E it PR R - AREMEIER. 165 I8 66 TUHHY <&
HAF it PR s -

APMAIRSIS . E LAY & DL oFFLINE RS T « AR EWMAPIRENER ., HS
W3 76 TUHHY “& 1) ZFS TR -

AREFBITRUNELERE. 155 ILE 83 T “WiE ZFS it Ay ik ol -

Edea g3l
R AL . 7 LA zpoot ontine dir & AR EHCHL - il

# zpool online tank c0t5000C500335F95E3d0

GBI, E5 A TR’ S R v A& EFRR Y . HEE. £~
AEE R A BN R s 5t o WIERFHIRS L, AEEHIZL & H 2 B

ML, M EH— BT uNavAaIL RS -

W2 UNAVATL & BEHL, & R BT UL FAREE

b T RE 2R B s A B R EEHl 6 L. 8 5 A /var/adm/messages S ff:
H. g
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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: 1120BDRCCD, 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.

AXREMMIEREELER,. 155 IR 253 TUPHY i /D I iR -

] LI zpool online -e ai ¥ i LUN - SEETEM T, IIMEMAH LUN A2
B H SR AN, BRIEFA T autoexpand &M o f# ] zpool online -e @2 A LLH Bl
P RE LUN. HMf LUN E£81E0E LUN BB - #1140 -

# zpool online -e tank c0t5000C500335F95E3d0

B R TF I IR
A B (LT zpoo status KUK FIHEE ) OBLOL, WU LLft A

zpool clear A ¥ {HFREHIRII AL -
WERAFEEATATSE M S FHE bRt R FTE sz . B .

# zpool clear tank

WERFEE T — D E MR, Wtk & (0E R S5 E 1R & KBRS R - F1a0

# zpool clear tank c0t5000C500335F95E3d0

HKIGFR zpoo HRIRIIEE Z 5. 1625 LEE 258 TUHIY “TEBRIBESEE IR -

EMEEtPeiE
AT LAf#H zpool replace di < B HAF MG A1 %5 -
AR TR R R B S — i & U 7T NS . nT g LR AR IR

B o ERAEREIE B ZFS 2N LR A2 R — (BN AFE - F1e. ZE;
53R e 25 7 () — o7 B P 2 o it IR B (c1t1de) TR BEAI LT iR

=

# zpool replace tank cltldo
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UK E(E LT A R YRR AL B O B et i i s LRI 5 M iR
o Bl

# zpool replace tank cltld0 clt2do

AR B ZPS R HP R 155 UL 105 TUHHRY “UIHA &4 ZFS FRt i1
(SPARC 5 x86/VTOC) -

NS R B A TR -

1. {F zpool offline ap 2 {HEEL L (WHNLE) -

2. WOBRERHAIWE AL -

3.l AL -

4. B format it EBHEEES L

N RAERE D BAEHER - MRS ET WWN. TSR 4 1D
EH.

5. i ZFS 7 PG # U i o D
# zpool replace tank cltldo
WA B A AFNEEID. QL EAR. 5ES LS ID-
# zpool replace tank cOt5000C500335FC3E7d0 cOt5000C500335BA8C3d0
6. WHVE. {#HH zpool online i< {H gz LA o
7. ik FMA HIE & g -
£ fmadm faulty i i) Affects: #5 HHE%E] zfs://pool=name/vdev=guid F7F
B R ZFRBRENSEIRMEE fradm repaired 4 -

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

EEH SATA WML RS . WA BGEEC B E A BEE BN . WIEREZRGEN
[l —fE R O E g i WIAT LLYIAAT zpoot replace < WIARTIHYSE — /il
TR o

ARG SATA BRG] EZ WoRfl10-1-

B ZFS Tl A LA T 15 H LA LA

n GIEREME T autoreplace IRE M on. N2 B BIXTE L7 @ T iZ A X & HIE —9)
PR BAL R B PO 1 A A TS S RN e - J3 LB ERY . TETR A zpool
replace if %> o LINAE AT REFE AN BIEFTE A & AT H -

s WIRTE RGO THARNE 2 el AR o BSR4 A7 R S REMOVED « #4
FHEE (WRE) SBHBRIIEE -
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MR PREERIG L EF A B - QR EHTH ARSI s R T
RS WA PRI ETE R SRR -

TERSBR B AL & I B SR T ¢E. B R EER A & L2 5H: - il
41, USBIZ&ETEMAN BEIHITHCE - H2. e L cfgadm

-c configure @i % KA E SATA W88 -

AR ERE. DR EN 1 TEYUIRSH al g -

B & 0 K N T 8K TR 8 RAID-Z It & H i/ Mg BRI KD
BRDNKTEFRIZFINEB ISR MER G, EASHIY REEGEE AN i
JE 14 autoexpand IHE I E MG EL AN B HRES . S84 & LUN 2| H 58 K
No BRETEM T autoexpand JEIEEEA o £ DLE R K HY LUN SN2 H 2 Fif B
25 BHEEDY R LUN A/

TELL RGPS 72-GB &V H UGt HR P 1 16-GB JEEL - TAEREE — M e
SEREGEY . REHEREHE L& . EEHS. B autoexpand JETELL
PR TR EEL KN

# zpool create pool mirror cltl6d0 cltl7d0
# 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
c1t17d® 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 -

B e Kt iR i) 2 8 TR BRI 1] 3K RO 7 EE R B ERT (R 4 B3

& o HeAh, IR AT DU AR 9 O T B A E 2 [A1IZAT zpool scrub @< »  DARF{R AT
MBI v LR ETT, HFHIEWES A8E -

WIERE AR B e T IR R, W] BE 75 SR M i i 21 /5 0 A
#A o LU zpool detach di % MBS EL RAID-Z it o B & 1 - B R E#H
#HHNELR, 1ES U 71 TURRY “TEE I rhsesE 1 HGH s e 4 -
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HrREMRIZFEHEZEE, |
“FH LS E AR

HEFiEtRIEE

R R IEE

A nT LR 2 WAL R, £ m] SR A i it oy 2 24 A e R L

HZ ULE 253 T

M

e e - MREFIREEE

Al LA 5 2R e 1
= {# ] zpool create a7 QI HIFT -

= {#if] zpool add iy

el 25 -

CLT 7 5 B 2 et e e R st w45 s 1

TR “fift R /D

# 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 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
c0t5000C500335FC3E7d0 AVAIL

errors: No known data errors

CATR 7 BA 1 it 2 f 44T s

# zpool add zeepool spare c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0

# zpool status zeepool

pool: zeepool
state: ONLINE

scan: none requested

i it S e R v A

PRI (Rl R 2 256 1T

SIRE G A S TP iE s . (Rt —
LA A AR AR B S R s

eslih)

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

$3E . & Oracle Solaris ZFS TFfiFith 69



ER ZFS Tt P YR &

70

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

spares

c0t5000C500335E106Bd0 AVAIL
c0t5000C500335FC3E7d0 AVAIL

errors: No known data errors

A[{#F zpool remove dir < MAZfiFth MR FA g £ o FIl40 -

# zpool remove zeepool c0t5000C500335FC3E7d0
# zpool status zeepool

pool: zeepool
state: ONLINE
scan: none requested

config:

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

spares
c0t5000C500335E106Bd0 AVAIL

errors: No known data errors

QURAF A BRI A 1 IR BERE HMIER -
{6 ZFs v tFi . 155 BT LA -

HHT> zpool remove v %> FURE A SRMHBR A1 - RIS MHE RS -

NI RAE A R0 RN S T B8O Tt FR i KGR K/ o AR iF
[ 3t s S N B E I 1 - B S ESIEE S zpool replace @
TEBY N R, BRI BRI AR R -

cannot replace disk3 with disk4: device is too small

PREB ARG =&

THICHE, WERTEFR—RGE LR 2 M= 7 — gk, WA % & 4
TEM Ntz (BRI ERTE &0 - flan. th B IEFEfE A it A 25 - B alfg
e A S HPTER T IEEREEN 7T iZ&th - Sith A S AR BTN HEREEH 7 F
— MR ATRES R A EHERIL -

AN B AR A e 2 (A S = o
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HEF It R AR EUERE A E
A A7 S A
= TEhEi— @it zpool replace i £ PFRFLTE i Ay I 1 -

» HEIEH -GS FMA B A O S S A A& - 2R
A R AT A R R s

m%ﬁwﬁfﬁ%%m%#kiﬁh9wmﬁﬁhﬁ e tt IWImBHER . 28
s R ZAR S — s (MIRA) BiZks . Hal. mT ZFS Sl %
WE&%M%%¢%%NI FAEREAE R, PRI RESZ FIFRH -

R B R R TG Sh & . W] LA zpool detach i & 70 S 4 A
H NI EFTEIE IR - WRF autoreplace ME IR E N on, NITETG AFTIXE
HIERBER RS . e th2 Bl 5 B 2 & 1R .

WA R R B S UNAVATL 1 - (140 -

# 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 @h@m with @ errors on Thu Jun 21 16:46:19 2012
config:

NAME STATE READ WRITE CKSUM
zeepool DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 ONLINE 0 0 0
mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
spare-1 DEGRADED 449 0 0
c0t5000C500335DC60Fd® UNAVAIL 0 0 0
c0t5000C500335E106Bd® ONLINE 0 0 0
spares
c0t5000C500335E106Bd0 INUSE

errors: No known data errors

Bl BUHBEE A RT3 A LT LR

o NAEfE A HER EA 1
 VIEEBEHIRIRES . RS 165 IR 3-8
o R EUR AR A S — g - 165 IR 3-9 -
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ml3-8 BRI AN 7> B

TEARBI. PER T MR 5L (cot5000C500335DC60Fd0) H-{5# FH zpool replace a7 %
JHH] ZFS -

# zpool replace zeepool c0t5000C500335DC60Fd0
# zpool status zeepool
pool: zeepool
state: ONLINE
scan: resilvered 3.15G in @h@m with @ errors on Thu Jun 21 16:53:43 2012

config:

NAME STATE READ WRITE CKSUM

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

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

spares
c0t5000C500335E106Bd0 AVAIL

WELE. E0]LUFEH zpool detach iy {H #Avag {01 2] 45 13t - 5140 -
# zpool detach zeepool c0t5000C500335E106Bd0

FI3-0 7 IR AT
Y SR A ARG A Bk AP St A 4 i L s Rt L P e AR L . 0 i
R (k) WEat - WRRRRE AL e B . T LIRS A Bt (R - B -

# zpool status zeepool
pool: zeepool
state: DEGRADED
status: One or more devices are unavailable in response to persistent errors.
Sufficient replicas exist for the pool to continue functioning in a
degraded state.
action: 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, @h@m to go
0 repaired, 17.05% done

config:

NAME STATE READ WRITE CKSUM

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

mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335DC60Fd® UNAVAIL 0 0 0
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wl3-0 70 SRR T B B A ()

spares
c0t5000C500335E106Bd0 AVAIL

errors: No known data errors
# zpool detach zeepool c0t5000C500335DC60Fd0
# 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
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0@ ONLINE 0 0 0
c0t5000C500335E106Bd0 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 Qh@m with @ errors on Thu Jun 21 17:02:35 2012
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0
mirror-0 ONLINE
Cc0t5000C500335F95E3d0 ONLINE
c0t5000C500335F907Fd@® ONLINE
mirror-1 ONLINE
c0t5000C500335BD117d0@ ONLINE
c0t5000C500335E106Bd® ONLINE
spares
c0t5000C500335DC60Fd0 AVAIL

[SESESESE SRS S
[SESESE SR SRS
(SIS SIS S

errors: No known data errors

TR EE G, B FMA EEER -

# fmadm faulty
# fmadm repaired zfs://pool=name/vdev=guid
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EI8 ZFS FiiEt B
T U#E A zpool get a3 Eorn B IEE B - #1140

# zpool get all zeepool

NAME PROPERTY VALUE SOURCE
zeepool allocated 6.29G -
zeepool altroot - default
zeepool autoexpand off default
zeepool autoreplace off default
zeepool bootfs - default
zeepool cachefile - default
zeepool capacity 1% -
zeepool dedupditto 0 default
zeepool dedupratio 1.00x -
zeepool delegation on default
zeepool failmode wait default
zeepool free 550G -
zeepool guid 7543986419840620672 -
zeepool health ONLINE -
zeepool Tlistshares off default
zeepool listsnapshots off default
zeepool readonly off -
zeepool size 556G -
zeepool version 34 default

ATLAEFH zpool set A < It ELAF I - 1401 -

# zpool set autoreplace=on zeepool

# zpool get autoreplace zeepool

NAME PROPERTY VALUE SOURCE
zeepool autoreplace on local

AR ZHAAE 100% A L EErE. W2 EREUT T AEIHE -

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

G Tz R A = FEE R, ESULE 12 5. @I Oracle Solaris ZFS i -

F3-1 ZFSJE i

Bt e REE 158
allocated T N/A A, Rt 8 4 il A7 i 25 (R & -
altroot FIF of f FRIRRARE 3 o R T T iRE,. WiZHREWaiE

BN PP TATER  REREIME . WERARES (L
Bl BEEBOSE R ATRER S (Rt AU R AT
%) MY U AR
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3.1 ZFS it ki (&)

BiER E- i) REE 15tRA
autoreplace AR of f A B S . R E N of e ML A

zpool replace i ¥ S SR & Hr - WMRILE N on. N2
E B 2 S i Tt A1 a8 1 [ — P B A B A 4 B
TS S AT IE AR B o 2RI S Y replace

bootfs WRE  N/A BRGS0 5] R YE - IR %
AT
cachefile P N/A FERITEMA AR . R 2T AT

A PP A M - (H2, EEMBEEME ] RE TR 2%
U5 B EEFEIARWAIE. UEAEESA

o LR R T LR D B A R Sl AR T AN FI L
o LUGHLL#EA zpool import - c i S ARG E - K
%8 ZPS W BN g 1 -

capacity e N/A FF RN E Az 7 4 be s s E -
R MEREE S N cap

dedupditto T N/A WE—NEE. R TEE SRR 5 i
B 7 xEE . WK E ShF % 5 — A EE R
ke

dedupratio TR N/A Dyt SEER g O EE A R R AR LE . R — 1 REL

delegation fiIR{E on FEHIE A O] DL AR R P T S R G RE SR R
R BXRELZER. 15U 8 &, Oracle Solaris ZFS
TILEH

failmode TR wait PR % A R MM R P R GRT N - XRMESUBEE 2

T8 2 5K 2 EME R s iR st A A 1% 6 Il
R S8 o XFERAMAT R T INE 2 —RE -
n wait—fEIEATE XA /O 15K, HENRFEIEZIRE
A zpool clear iy S {HEBREE IR M I o XFIIRE
T XY 17O BERERH AL . HRERE T BE 2 A
o TEIRF AR R AT t— BT wait IR
®  continue — XEAHTE A 1/0 1 KR Al E1O £
15 AR AR RS TR R B8 A P T B2
BAE o ATATRIEZ BRI S A TE KWL - T
P M w5 . DUHE R zpool clear wT &V
FREE IR -

w BRI ] A FTED I O A R G R i
N/A RUHE, FoRMA R R EL -
N/A FFARIRI A ME — bRIRFT Y R B -

=+
i

free

4| 4
2
ity

guid
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3.1 ZFS it i A (&)

BHER ES R PLZ
health THHE N/A FAFARiR S anat TR ol (Fran

ONLINE - DEGRADED ~ SUSPENDED - REMOVED &,
UNAVAIL) B9 -

listshares T off PRI 2fs list SRR Bontbhpy L =(E
B o BEEN off-
listsnapshots F{5F H off I 2fs 1ist @y 2 0] /R 5 bt A SRS

B WREMT B ML 2fs tist

-t snapshot a7 & TR PRIRE & -

readonly MRE  off fEREA MRS AT DB (U EERBEEATSA
WA BN WRESH. WELESEARETS
A2 i AR E TR B H S R 2 S R A vl

Vil o
size e N/A T FR RS N H B o
version piea N/A PRI TR B - RYETEDy 1 SEBL A 5 e e

T B —ANREE RS o] DU B i B e 2t B
J7 2R zpool upgrade @4 o A DL BRI E M 1
5 zpool upgrade -v @4 AT 2 B 4 BTRRAS 2 [F] R AT-An %5
B

Eif ZFS it BPIR TS

76

zpool list s fEfit | LR EAIE KA RIMRENFELE - TAGFEEEE 2 HUT =
AEH . BEAEABOEER - VO GHMEEMIBITIRIL . AT/ TR =R
TS -

= 76 U “ SR A % ZFS THF RIS 5

= 580 TUHFHY “& & ZFS At /0 Lt B 2.
5 83 TUHIRY “BfE ZFS g iz IR >

ETRBXIFSFERHER
AT LA zpool list @i R A RN EAREE -

ETHEXAEEH EREMIERRER
FHEMBHES, zpoot Uist 4 BRAXRG LATA M FIIEE .

# 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
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tan Skt R EE

NAME i EDEY 7\

SIZE MRS KN, T ATA THZ A & KNSR -

ALLOC DELAFTE BIEEM SRR E S R . HEE RS
TESCAF B G eh i o (O B 23 (R AN
BRETHAXREZERNELER . 162 ILE 30 TR “ZFS #
F AR -

FREE MR 3 B 2 [F] & o

CAP (CAPACITY) E A= &, DUSHEZHIE 7 FRR -

HEALTH NUEDEETEIR X SRl
BRUZITIRAEZE R, 155 ULE 83 TUHH “BisE ZFS fEfif it
s TR

ALTROOT W& AR (aWE) -

5o ] Ll

# zpool list tank

NAME
tank

T AT AT DL [R] 3 o

# zpool list

Tue Nov 2 10:

NAME SIZE
pool  33.8G
rpool 33.8G

Tue Nov 2 10:

pool 33.8G
rpool 33.8G

RYIBAIE BRI E

AxR&EMRMNEZER. S ILE 241 TP “GEH ZFs % AR
ﬁﬂ”o
AR AR R R Rt ST E R - Bl
SIZE ALLOC FREE CAP  HEALTH ALTROOT
80.0G 22.3G  47.7G 28% ONLINE
AT LABEFA zpool Uist AR B [RIFRAITHBode mifie 5 — e N THE & - Bksh. i
g -
-Td32
36:11 MDT 2010
ALLOC FREE CAP DEDUP HEALTH ALTROOT
83.5K 33.76G 0% 1.00x ONLINE
12.2G  21.5G 36% 1.00x ONLINE
36:14 MDT 2010
83.5K 33.76G 0% 1.00x ONLINE
12.2G  21.5G 36% 1.00x ONLINE
DA R AP ENE R - AFEUYEGT R

A L zpool status -1 &5 ik

BEREUE AR, AEVEAERSREHY .

AN, ATLAEEF fmadm add-alias a5 | AL  #EELH14 n] A Bh R B £
TGRS PRI E - B -
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# fmadm add-alias SUN-Storage-J4400.1002QCQ015 LablORack5...

# zpool status -1 tank

pool: tank
state: ONLINE
scan: scrub repaired @ in @h@m 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
/dev/chassis/Labl@Rack5. ../DISK 17/disk AVAIL
/dev/chassis/Labl@Rack5.../DISK 12/disk AVAIL

errors: No known data errors

ETRHENTFEBRITER
AT -o METST SRR E IG5 I o o0 AT T LA o 5 ) et
I Pl B A BRI AT DL i

# zpool list -o name,size
NAME SIZE
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# zpool
History

2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-
2012-

04-

history

tank 80.0G

dozer 1.2T

FIZFRE 5 76 TUHRY “om A S ATA 7t B R E (5 5 Hr ] B i pE
N o

{6 F VA A0 T2 ZFS 751 ithda H

2pool Uist MBI L HTE T LR T etk (RIS (F shell A —
5y« 9T B FAERF S e & . AT LU - S LA G RO bR, 8 P22
BRI AR AR BB - DI B SR RGERFT MO RS9 AT LU FALLT i
o

# zpool list -Ho name
tank
dozer

LT 25— onfil

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

BRZIFSTFiEa S HEIER
ZFS 2 H LRI 2fs Fll zpool % (FHTEMUIRE(EE ) - {1 zpool history

A R IR R

Bign, DUR R R 1R A A S

for "rpool’:

:55 zpool create -f rpool c3t0d0s0@

:56 zfs create -p -o mountpoint=/export rpool/export
:58 zfs set mountpoint=/export rpool/export

:58 zfs create -p rpool/export/home

103 zfs create -p -V 2048m rpool/swap

:08 zfs set primarycache=metadata rpool/swap

109 zfs create -p -V 4094m rpool/dump

147 zpool set bootfs=rpool/RO0T/s1lul rpool

115 zfs set primarycache=metadata rpool/swap

146 zfs create -o canmount=noauto -o mountpoint=/var/share rpool/VARSHARE
133 zfs set primarycache=metadata rpool/swap

148 zfs set primarycache=metadata rpool/swap

:24 zfs snapshot -r rpool/RO0T@yesterday

:54 zfs snapshot -r rpool/ROOT@now

S mT LU A 2% AR SR (ULl 4 SRt e o 55U DU EA T i e HE BRI BT R T OB ZFS

A e

Prsid sk HEE IR A
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» fEEEAHE.
» HERARGFEEE L, XERERGETGISE, BREFEHE.
w HEENHIR X R . /NN 128 KB B KK/ 32 MB o

o P FRUNG, HRE R R KNG ERRIE RN 1% i RN A
TRER] -

» HELHFTMEH, XEWEATEEE NSNS E S HEME -
LR A ar 2 P SE % IEEEAE UL T NERIE

# zpool history tank

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

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

AIER - U R KA (R ENLGRIPUTIRERX ) - Bl

# zpool history -1 tank

History for ’'tank’:

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

[user root on tardis:globall

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

AIEEA -1 IR AT T2 H R RS R - B

# zpool history -i tank

History for 'tank’:

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

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

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

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

BEEFZFS FEMB /0 FKITER

FE Kt R E A 0 VO SRitE R 1B zpool iostat % o 5 iostat %
*M a4t ] DLUERFTE 10 {ESh eI, DL B 48 € I ] [B] pa i e i 1t
El/u\° *EH:E/] L-];I"flilau\izu‘[:

alloc capacity YR SO A TRV EE R . T BRI ARSI R
W, HEE S A PR X R G A RS ARV EER -

AR A SRR R 2 AN ZRELER, HZILE 30 1T
FHHY “ZFS i 25 K -
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free capacity MWE LT E SR E . 5 used IHEE—FE, 12X HE
SutREFRNEEES et E VP EER .

read operations KILFM LRI R /O #EEL. BRETEEIE K -
write operations FEBMEBOL SIS A 1O HEEL -

read bandwidth FrEEIURIE (BFETEEE) . DR AR .
write bandwidth FE 5 AN BERTE, DU R AR -

S tSEE R /0 FITER
RABEFAHERET . W zpool tostat @42 iR E 31 F LR ARG iy 2R
ER . i

# zpool iostat

capacity operations bandwidth
pool alloc free read write read write
rpool 6.05G 61.9G 0 0 786 107
tank 31.3G 36.7G 4 1 296K 86.1K

M XEGIHE R E T [ FLORRREY. [Hit, WA 2. W58 ] RE 2om
B . s fE T (AR . AT DU SR A ERRAY = g SRR 0 - B -

# 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

FELL EoRBiH, tean < BRI A iR — Ut tank ROGEATE OLGEiHE R ELE% Cul-C
HEHN I 8E . WLEHEE —1 count 8. ZSET i STEEBHITIEE R
W2 Eest .

B, zpool iostat 2 3 HMAMMIIE —HHEFELE, EE=W, HAW. WA
Mt MISFEESRT ERRGIHE R - MRAFEZL Mt AR IR S 7 b R
. DR E R 2 BRRCR -

FIHEBLIEZ V0 FITER

B 7 SRR /O ZiitH{E B, zpool iostat i &34 v LU /R IR &1 1/0 G5
B o tedr Sl TR R E I8 R, SE WS ZFS R VO M A fE ol - B K
TR BRI A0 5 LA T 10 GiilE R, 1B zpool iostat -v @4 - 4l :
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# 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
c1t0d0s0o - - 0 0 578 109
clt1dos0 - - 0 0 595 109
tank 36.5G 31.5G 4 1 295K 146K
mirror 36.5G 31.5G 126 45 8.13M 4.01M
clt2do - - 0 3 100K 386K
clt3do - - 0 3 104K 386K

HFEHIR &R 10 giitE B

IFE R DL A

o EHOL, WESREREAGIHE B OUE TIZ B LA o FEBLER A RAID-Z FEH1L
B 7 O i 2 (R R 05 R R TS8R, NBEfR] B b 0T — LT

 H XA REA 2R IR EERY SRR I - BRI 8T RAID-Z XAl
T BB B THUHR A SR 5E 2 Y - R R E QIR 2 ST B
OAE QI B R BRI A BT 1 KR 170, BAESRGIH 53 % EIX L
/0« BEEISAHERS . XELEUE 2 FWARRMHE « Ak, HUERRY - TEm R p s L
LAt 2 R PRI «

A EI E I E RN AT LU AR A — 2T (I (R fR]FRAIE )

& A DL A e i R RO s AL EAE S - Bl
# zpool iostat -lv
capacity operations bandwidth
pool alloc free read write read write
export 2.39T7 2.14T7 13 27 42.7K 300K
mirror 490G 438G 2 5 8.53K 60.3K
/dev/chassis/labl@rack15/SCSI Device 2/disk - - 1 47K  60.3K
/dev/chassis/labl@rackl15/SCSI Device 3/disk - - 1 .45K 60.3K
mirror 490G 438G 2 5 8.62K 59.9K
/dev/chassis/labl@rackl5/SCSI_Device _4/disk - - 1 .52K 59.9K
/dev/chassis/labl@rack15/SCSI Device 5/disk - - 1 .48K 59.9K
mirror 490G 438G 2 5 8.60K 60.2K
/dev/chassis/labl@rackl15/SCSI Device 6/disk - - 1 .50K 60.2K
/dev/chassis/labl@rackl5/SCSI Device 7/disk - - 1 L49K  60.2K
mirror 490G 438G 2 5 8.47K 60.1K
/dev/chassis/labl@rack15/SCSI Device 8/disk - - 1 .42K  60.1K
/dev/chassis/labl@rack15/SCSI_Device_ _9/disk - - 1 .43K  60.1K
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T%E ZFS TFiE R IZ1 TR

ZFS Rt 7 —Fie A AN sz IR B BT - RS IR @ iR PE AT % &1y
qﬁfjﬁﬁﬁiﬁf‘] ° ﬁiiﬁﬁ zpool status a‘hé‘ﬁuiﬁﬁt%?&%% o lﬂ:ﬁl\’ ?@T\H&%E/‘J@EW
FiEH fmd 275, BRERGESIG L. HidxT /var/adm/messages SHREH

AT TR E AN A R TG . AN UTE EIZ1T A RAHT s HAR
H o AREIEHBRAMEBIRIRERE 2SR, 1§55 IL% 10 5. Oracle Solaris ZFS #{f
BRAMM IR -

WA TR GLE S DU PURIRES 2 —SRedifiok
DEGRADED
WAE— P MR E AR, HHTEH 7R E . BEEARTH -
ONLINE
AR R IR & EH 1217 .
SUSPENDED
WIEAESF IR A w4 - 7RI (AR 2R Ok 2 | SUSPENDED {th— ELAL T wait AR
o

AR

UNAVAIL
WA TCEHEE R SR, BEE L MRS A, HEE R REIAR S R
HEEHZAT

ML LI FU T IREZ — -

DEGRADED U7 B dieh . (EATYRE TE - LIRETER R RAID-Z 17k —
AN AN H BRI R O L . R RE T RES Z EIE. WS —
MK Y I S T RE TCE IR E -

OFFLINE B R BRI B AL .

ONLINE REIRIIZEA T IER TIERE . REDATRES HII— B
1%, HERNEEEM L T IER TIERE -

REMOVED R EIEIZITHI EVPRRER T 14185 o XA REERIMMARH TREeE. 1 H
ETEFTA & E# 2 F -

UNAVAIL TEEFT P R BRI 75 - fERE BT 3 UNAVATL I &t 2 LA
DEGRADED F 7 7 o QIR T2 FE fU % A AR uNAvATL . ITE: 3 Rt
FRP A 15 -

A2 TR B ARE AT TUZ B HIR s 2 IR E R - RATE LI RS

#B2 oNLINE, T3t AR 9 ONLINE o G0 SATATT — N $ULi% 25 K25/ DEGRADED Y,

UNAVAIL. M3t AR S /9 DEGRADED « 41510 2 R HLL15 & B S 9 UNAVATL B
OFFLINE. WMIEAIRZS /7 UNAVAIL BY SUSPENDED » 4153t 4h T+ UNAVAIL BY SUSPENDED

$3E . & Oracle Solaris ZFS TFfiFith 83



&Eif) ZFs FE AR TS

84

s MsETokviizt . MMsEELHERReEs. A REMREEHE - 4T DEGRADED
RERI M 2 ARELETT ﬁzam%@%?%m%u,WTbﬁ&*ﬂmﬂﬁw%ﬂ%

n%ﬁﬁ%ﬁﬁio

zpool status iy & ISR E X EHT A 2 FINE B R TR0 E & o
o ETE D R - B

scan: resilver in progress since Wed Jun 20 14:19:38 2012
7.43G scanned out of 71.8G at 36.4M/s, 0h30m to go
7.43G resilvered, 10.35% done

o JEHUERE R - B

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

o HHFFEIZTEEIHE - FI
scan: resilvered 71.8G in 0@hl4m with @ errors on Wed Jun 20 14:33:42 2012

» JEHSEBOHE - Bl

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

o HUHIEESEITHEEIHE - Bl

scan: scrub canceled on Wed Jun 20 16:04:40 2012

» EEAIEHTR 2 SE B B R ST | T R F (e

HARNFEBIZI TR
i zpool status % Al AREE FWEITIRE, WTFAR -

# zpool status -x
all pools are healthy

WA ERE TR AR, ATLUGAE R e . W IR, RAGE AL T oNLINE

RERIFTA R & A7 EETERT R -

FIETTIR
AP - T AT LA SR B S TR U - i

# 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 @h@m with @ errors on Wed Jun 20 15:38:08 2012
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config:

NAME STATE READ WRITE CKSUM

pond DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
Cc0t5000C500335F95E3d0@ 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

I o 7t Al T H S BIRRS R R AR SR, EL e R RS 2 k. LR
FREAAE (AT TEZEE) RUREE . mRATSCEER I 17 4 AT
IRE I RAETTENRITER - EAFANEERFE. 0T @R s 2R LKL
LOEERES=RIUR

FEUL BB UNAVATL IS B - WAL E. BZI & )T, 16 zpool
online af I HAL - B4l -

# zpool online pond c0t5000C500335F907Fd0

warning: device 'c@t5000C500335DC60Fd@’ onlined, but remains in degraded state
# zpool status -x

all pools are healthy

Pl Rz — BEA TRACRE. BRSERATTEHTF PN -
WRIEM T autoreplace J&TE. ML AT BEA LG LI A& HRATL -
At A A AL, W < R bR IR (R - 5140 -

# 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
degraded state.
action: Online the device using ’zpool online’ or replace the device with
'zpool replace’.

config:
NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
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c0t5000C500335F907Fd® OFFLINE
mirror-1 ONLINE

c0t5000C500335BD117d@ ONLINE

c0t5000C500335DC60Fd® ONLINE

[SESHESRS)
[SESHSHS)
[SESESRS)

errors: No known data errors

READ I WRITE FIF2 L T 76 1% & b HEIAD 1/O BHREAY L. 17 cksum IR HL T 75 i% & b
H B TE: B TE AR A RS IR AT Bl - XIS R LT B il RER R Sl I E R
BPATHE EHAE o AR XTHZ B i s T A6, WISRIAEE /- Bl nT RE Jovk
Tiln] e

errors: FEEIMRTA A EHEE R -
TELL Forfl A BVl A2 SERdRE % -

BRZWFEE UNAVAIL WAIEERIE 25 5. 162 5 10 5. Oracle Solaris ZFS #l&
HERR AR E -

W 5R ZFs FEHRSER

AT AR zpool status MRS [H] (B F@ANTH BOE T S — E T EHN I i 5 B - thah, ff
A -1 2ETET DL R R R o 40 -

# zpool status -T d 3 2
Wed Jun 20 16:10:09 MDT 2012
pool: pond
state: ONLINE
scan: resilvered 9.50K in @h@m with @ errors on Wed Jun 20 16:07:34 2012

config:

NAME STATE READ WRITE CKSUM

pond ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0

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

errors: No known data errors

pool: rpool
state: ONLINE
scan: scrub repaired @ in @hllm with @ errors on Wed Jun 20 15:08:23 2012

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335BA8C3d0s® ONLINE 0 0 0
c0t5000C500335FC3E7d0s® ONLINE 0 0 0
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errors: No known data errors
Wed Jun 20 16:10:12 MDT 2012

pool: pond
state: ONLINE
scan: resilvered 9.50K in @h@m with @ errors on Wed Jun 20 16:07:34 2012

config:

NAME STATE READ WRITE CKSUM

pond ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0

mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0@ ONLINE 0 0 0
c0t5000C500335DC60Fd® ONLINE 0 0 0

errors: No known data errors

pool: rpool
state: ONLINE
scan: scrub repaired @ in Qhllm with @ errors on Wed Jun 20 15:08:23 2012

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335BA8C3d0s0@ ONLINE 0 0 0
c0t5000C500335FC3E7d0s@ ONLINE 0 0 0

errors: No known data errors

T8 ZFs 75t

BN, ATRETR BAE ARG 2 MM Eh it - Jutk, DATRFE RS SFRRGNTT. 24
R R HERNERB AR ARG o DUEE LT T RFERIAESS - DAY )5 NE B i A
ek, BB %01 (A1 SAN i) o (EA ZFS al it — P REGH S
. REHHESABRARG WEXERGER AR T IE#IT (endianness) - H
RIEARTEEM (RTRESEREARIMRGH) ZMEHEIIR XERGANER. F5
T 186 DU i R EUL ZPS 2 -

5 88 TUHHIY “UE# 1T ZFS 17 figith”

2 88 TIHHY “ i ZFS 17 fiith”

2 88 TR “f & B 5 AW AT A7 it
590 TIHRY “MEH#HH X5 A ZFS 17t
590 TTHAY “S A ZFS 17 fiFith”

% 93 TUHHRY “Pk 8 EAHER I ZFS f7-fif it
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ERITHE ZFs it

RS Al DURW AT BERCRE TS« HIRE 2 RHE R S AR B R 2
& RS A UERHSHEER. HFARGETHHERE R MAFTERER .

MR BT . TR ECy TR Wy AT DR R G & ALY
e HE, TREEEARE/IUDIEIEFS. HHBTREAEFEE, RERL A
G ATREZ R AT ONAVATL RS - BRETROLT . BEARRGILEE S AR E T
it o NPTIEEING A S EHAM RGP O R M B as i iE et AR
B o

B 7Fs 7t
FS . E A zpool export @i o A4

# zpool export tank

I < R 2R BUH EE B MR BB S RS, RS FREENT - AR TCEEIH
AT SO R G W AT LLBEAT - £ s il OH H X S R G - Bildn

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

BT A 45 it tank (ER G IR AT 0L«

WMRAES R B AT, MITEEREE AN IER S H - R 2GR DI
I IEIA ST TAF SR RGES, WSR2 & nl R4k Tisshik
e

N

R ZPS GAEM AL T AR BIEREA] - 80, okt . S A S ZFS
R 15 & ST PSR T B A AL TE s IR -

GRZFSENELZER. 155 ULE 233 TIHHY “ZFS &~ -

AEZ S N\HIA A 7Fifits

WARGE RS i 825 H soEd mEmsRi ) - o] ORI E B iR
Gt o ZPS AT Hrp— L g a TR 00, (HHERS Bh 5 & Bk T e Hy A
BATAIRIL o EID. e LB AR TR B B 4 PRBRF DA - ZFS AT R 2 B R
A E B A PR BACE - EHER AT AR, ST A EIES zpool

import &% o HIUN :
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# zpool import
pool: tank
id: 11809215114195894163
state: ONLINE
action: The pool can be imported using its name or numeric identifier.
config:

tank ONLINE
mirror-@ ONLINE
c1t0d@ ONLINE
cltldd ONLINE

ARG, i tank (T FEERRG T A « B MHEE—F PR R ME— R 57
PRIRTFARIR . WIRE 2 MFE LT TSA NIJTUJ?EH%pﬂl%ﬁiﬂfﬁﬂ”ﬁi\iﬁﬁZﬁo

5 zpool status i H B zpool import i M EIE—MHNR X FEfER:, Hr
AT AMX— S EE R ETTER - fErosEid. F T s S
)\ﬁﬂ B2, RS A Y EIIE B AN R g (7 i g S A . P RE S B
W 2B, FOXWAD R 2T AF—Fifd - M ihi R & A~
AT B E R IO R AR rT s eRt e A . Y ZXJMHADEGRADED4k¢$° g

# 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
c0t5000C500335E106Bd0 ONLINE
c0t5000C500335FC3E7d0 UNAVAIL cannot open

device details:

c0t5000C500335FC3E7d0 UNAVAIL cannot open
status: ZFS detected errors on this device.
The device was missing.

FEATRBIH, *AwﬁE%%%ﬁ% ATy RT DL A, X2 R AT m] PAVS TR
Bk MRAFEL ZHIA R WITCESAM .

FEATRGIH, RAID-Z REH A HPik /D AL, DORIRAE A e 5 W] T ik
EFTR T . FERAE LT (xﬁ;@@%E’Jlx%ﬁ'ﬁﬁ(iﬁﬁﬁﬁﬁﬂﬂﬂﬁ FEIXTHE L
T, B ZFS 2RTEELHRE R RZHNAIE R B2 ZFS TLIEE it e S Hy H
fib i - B -

# zpool import
pool: mothership
id: 3702878663042245922
state: UNAVAIL
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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
c8t1d0o UNAVAIL cannot open
c8t2d0 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.

NERE RSN ZFS 7t

FRETEHL T, zpool import i {NTE /dev/dsk H AR LS - RIS FIE T HAl
Hxd, s ERNE SR, Wi -d EmisREAmE R Fig -

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

pool: dozer

id: 7318163511366751416

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

dozer ONLINE
mirror-0 ONLINE
/file/a ONLINE

/file/b ONLINE
# zpool import -d /file dozer

mFEFHFETZIEFZH WATLFEE S A -d E -

BN ZFS 7t

TE S AME . B R e 4 R e AR ?T?Eﬁzjjzpoollmportup
SIS ECRRHE %A i

# zpool import tank

WAL A A EAHREERR WAL E A IRART e 25 AR - F1a
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# zpool import
pool: dozer
id: 2704475622193776801
state: ONLINE
action: The pool can be imported using its name or numeric identifier.
config:

dozer ONLINE
c1t9do ONLINE

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

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

WA F R S B R R, WA DUGE A EL At 2 B S At - i -

# zpool import dozer zeepool

It S FHFT AR zeepool AL S HAUM dozer o HTHYM A FRE R ATERY -

AR EH S H . W ZFS TG - bl PARG IR P BN AT EA R G (3
Fh - 4

# zpool import dozer

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

# zpool import -f dozer

-2 ZIR D ARG LTRSS S AR S — RS ZES ARAE . 7
BT RGE, NEENZ AR LTI & iR -

AT LA -R RS A AR T S AN - S RIS 2 (5 165 L5 241 T
fly (i FH ZES 4 AR -
FNRD BRI &Rt

BRI T CH S B H AR . (2, AT zpool import -m 43R
S D H AR A - 540

# zpool import dozer
pool: dozer
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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
c8t0dd 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.

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

SABRD HE B - B

# 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
c8t1d0o ONLINE 0 0 0

logs
2189413556875979854 UNAVAIL 0 0 0

errors: No known data errors

TEREIN T B PRI HERFIG . 1217 zpool clear M {HFRIMEE 1% -
BB HE R AR, AT DL T R E - B
TERT N T 8 PBIHEREG . 1217 zpool clear my 2 IHFRIMES 1%

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



T8 7Fs EfiFith

ARERKXTEAM
AT LUTE SRR T S MY - SR 47 E A V] SR th Y RE G G S it
HHCAR -

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

TEHA BT S A & AR 54

o FTE XX RGRIE DA B A -

o AV HSAHIIREWR S - X ERE . EEIHE (intent log) HLMTEZHIF 2 5
ANBERAEREEAT S ARG A HE) -

o RS AR, R R A I R

S HES AP ATLUR A st E R R R

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

BT ERZFRESEANT
TEAREIF, DU a4 i FRiIAM dpool FYEHI— M E 1R 4% /dev/dsk/c2t3d0 K F A
2

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

pool: dpool

state: ONLINE

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

NAME STATE READ WRITE CKSUM
dpool ONLINE 0 0 0
mirror-@ ONLINE 0
c2t3d0 ONLINE
c2t1d@ ONLINE

0
0
0

BIEAZ R M SR AR % < B AR E IR R 70 ARIRTT

S CTHEHY ZFS TFfif it

ATLAfEFH zpool import -D Al <> 1k &2 ELEHER U7 fiftith o {5140

0
0 0
0 0

# zpool destroy tank
# zpool import -D
pool: tank
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id: 5154272182900538157
state: ONLINE (DESTROYED)
action: The pool can be imported using its name or numeric identifier.
config:

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

TEI zpool import i A, HHTESUTNREER, FLaf IR tank i E J 24
o

state: ONLINE (DESTROYED)

SR CAHERAY M 15 FEIAT zpool import -D @Y, JEHEE ERE MM - FI40 -

# zpool import -D tank
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested
config:

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

errors: No known data errors

R E A PR SN AN T AN - £ It R RERS IR AR - T
BT FRACKRSM. R ZE 8 sl . .

# 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
c8t0d0o ONLINE
c8t1d0o ONLINE
c8t2d0 ONLINE
c8t3d0 UNAVAIL cannot open
c8t4d0o ONLINE

device details:
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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 0
raidz2-0 DEGRADED 0 0 0
c8t0do ONLINE 0 0 0
c8t1do ONLINE 0 0 0
c8t2d0 ONLINE 0 0 0
4881130428504041127 UNAVAIL 0 0 0

c8t4d0o ONLINE 0 0 0

errors: No known data errors
# zpool online dozer c8t4do
# zpool status -x

all pools are healthy

Fek ZFS 17 %tk

WSIEHE R 5 Sl Solaris A 1THRHY ZES ffg . MITT{# A zpool upgrade iy & 44X
sesth, DARIA 4Bl & TR BV ThEE - LA, zpool status aiv S TEISTTIHRRAS AT
TEFIAS - il

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

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c1lt@dd ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors

AT LU FA DL TR Rt 2 0 R IR A R SCHF 0 A TR BAR AR R -
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# 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)
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.

SRIG s W[IEITIZTT zpool upgrade f S RAHATE M - I

# zpool upgrade -a

7 - R T B B A ZBS FRAS . WIFEZ T8 ZFS AR AR G Hif ok Ui )i
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B I8 ZFS 1R it 20 14

AERIR YA E BE Oracle Solaris ZFS fR-tHALF . QIR AIARMEES « vk ZFS 5[ S5
K VR BE AT WAL F2 A1 B KD
ABRGUTET

97 TR < ZFS fRHZH A (HEA) »
5 98 TUHI “ZFS FRith 2k

5 99 TUHRRY “E 8 ZFS fiRith”

%111 T < B ZFS S M fis i e
113 T < ZFS IR R 55 5

ARIBEKERER, BESIE 112, HRYPIEFIR bR E -
AR EHEE. E2 0 Oracle Solaris 11.1 & 1T1HHH

IR ZFS iRt 4R ( 1k )

ZFS 72 Oracle Solaris 11 &Z1TRRHIFUE AR SCAE R ST - Z3E Oracle Solaris Z{ThRES 1G5 & &

LN EE S

= R —TE Oracle Solaris 11 Z AT, 0] DLt LA T 77 22248 ZFS iR XX R G H:
HiH751%

» LiveCD (PR x86) —7EH WAL 1222 ZFS fRith o 7E 2 1] o] LURFEERIER
B fdisk 70X 3E T ERL X -

. SURZEEE (SPARC Fl1x86) —TERAAMEEL A EHE M 4% 2245 ZES Rt - 7E
ZZ%E AR AT DRSS RO PR fdisk 40 X 3BT REAE 0 X o

s HIMLLZEEFEF (Automated Installer, AI) (SPARC 1 x86) — HEIZC2E ZFS IR
o ATLLEERT ALVE SR E T ZFS MRyl a8 /R 5L 47 X o
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18 7Fs Rt B (1R )

RRFEEREIR & — LIRFTH W72 B EDE ZFS iU ZFS 1 1 QIS H AT 3% £k
BeA - HOREH ZFS AR E 25 8. 165 1WA 111 TUHAY BB ZFS &
ENILES g g

SFIGIRMEE — 80T DU B sh 2 2E 1A il B SRt - B S 238 S e E AR (R AR it
W ZER, ESILE 102 TUHRR <O id BB R (SPARC B x86/VTOC) -

Rt EEIR - LERG)E. BHEN ZES IR RGIRERA. LU IR A&
GLHE o AT, HORIREE —ER ZFS Mt 2 [FE A S RGN 2 -
4. WIRA 68 GB R 23 A TR 155 [EXT ZFS iR R 4L
(rpool/RO0T/solaris) % 'E 67 GB FECHR. MIMEE 1 1 GB WIFIR RG2S H - H
FKIFERHELR, 1S U8 162 TUHRY IR E ZFS XX RGN RLET -

ZFS IRt E K

TR DB T 1 74 ZFS ARt 2 (AR B R %710

ZFs #Rith == (B E 5k
TRRGIS . SHB RN AN T PEER - 7751 S 19 ZFS BOCH R G
B/t 3 ) LA TP L T P 2 ] D B Q3 | SEERBE (boot

environment, BE) P& -

THEH LT ZFS Frfif it = R 20K -

A RANAZEETTERNFEKRRH. S 0L (Oracle Solaris 11.1 Z1TUHH) -

A E /D 7-13 GB WU R 23 (8] o 22 (ARG RS L an AR

v TR ANEEAEIR B — Solaris LHEFR T ORI S MR EL G GBS K/ DR RS
IR AN A A R 5 o BB & KN IR AT KN — R B kL BAR
BT ARG T G ) -
TR S ARG . 0] DA S G FIFE i B 1 K N D F e ny A0 BT
MK/ L RGIZIT BXREZEE. HSILE 111 T <% ZFS ZHAl
FEABIRL I KNV o

» 5| 235 (Boot environment, BE) —ZFS BE K#J}j4-6 GB. M % —> ZFS BE i
5 ZFS BE AN 75 BAIMOWE 2517 - 151EE. 4 BE HHTH. BE A/
g(ﬁ%m&%%%)eﬁ#mm¢%ﬁﬁmﬁwﬂﬁﬁmﬁ%§ﬁw%%&

= Oracle Solaris OS 4H4 — R X ARG HERN OS WG R —ER 4 WIFTE T H X (BR

Jvar ZAN) DAERL IR LR R GE T - AN, BR T SCHLAIEE MG 1R 20N BT
HAth Solaris OS #1470 4T B TE AR o

ZFS Rt Bl & =5k
EHEE LT ZFS 17 i B sk .

98 Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SERNS

EIE ZFS 1R ith

= 7F Oracle Solaris 11.1 H'.  FAVEFMR MR B 7ERE T x86 1Y A2 %% b W RE B EFI (GPT) B
SMI (VTOC) #%, 7£ SPARC &4t LN EA SMI(VTOC) 17 .
w  BAEHEHH GPT EAIE Y SPARC RGIFEMR M4 £ | 22%E EFI (GPT) W4 £ bR
% o W% SPARC A A B A HFTE M. BFEMRh R - 224E SMI (VTOC) 4
PR
w TERZEIEN T, TELEEIET x86 RGNS £ MR #L N _F EFI (GPT) br
%,

ARIEET x86 IARLE L EFL(GPT) IrERI RANAIEER. 165 L8 39 TUHHY “(EH]
ZFS Trfgith rh i L -

»  WIREET SPARCHYALE Ll T x86 YR GE LA SMI (VIOC) PREATIEEL. it
T AW E D i E8GE TR E D F b 8. R T A
EFI(GPT) #5385, Wt o] DA/ TR et B s T MR i b - R e
beadm #E{ERIA Z A A ZRHAVMACE . F2 BRRUT LT NARHEE

ERROR: ZFS pool name does not support boot environments
AR IFHN ZPS TRt B A TR . 152 DL 46 TUHRIY “61E ZBS fith” .

n FEET x86 ARG I WEEL VLS Solaris fdisk 77X o fdisk 47 X2 ZZHEH T x86
RGN BB « 15 Solaris fdisk 7 XIIE L HE. 1S UL (Oracle
Solaris 11.1 B H : &M XIFRSE) H“alf fdisk 7 [XFEFE”

o EEZpRFEIRED. ATUER B EOU R R GURYE - RS gzip IR

HE% -
. ﬁ?ﬂ?ﬂ A2l TR 0 Rt E A . B SR T EE 2 S BRGUTTE
915

EIE ZFS fRith

DAR & 8L 1 5¢ T2 B8 M1 ST ZFS At LR e B B Rt (5 2. -

M+ o
AL ZFS Rtk
Oracle Solaris 11 Live CD Z¢%E /T {ETE— Mgt 2235844 ZFS fRt - {# FH Oracle Solaris

11 H 3L %% (automated installation, AT) J7¥ERS . A LLGIEE ALV HoRPRAA T ZFS R
1 5L B G -

Al ZEERRPIRIL T — @M RGN . W LATEGR A S | S5t 2228 ZrS Mt m] DLTERR
TR B biig i B 2248 ZES kRt v LIFR @B ik es (W c1todo) BLIFRIN IR

2o AN, ATLUEE A MPXIO ARIRTF B0 & ID RFR B T LR 1A -

LG, WEE ZES FEMAISE R GG R . BRI 2 TR 2 3E LA & ik mim A
FRAIE] - 140 -
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# 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
c8t0d0 ONLINE 0 0 0
c8t1d® ONLINE 0 0 0
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 11.86 55.1G 4.58M /rpool
rpool/ROOT 3.57G 55.1G 31K legacy
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 6.196G 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 -

#E ZFSBEEE - 0 -

# beadm list
BE Active Mountpoint Space Policy Created

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

TE LRSI T Active FEGFET BE YATE S A TIESPRTS « N FRoR a4k TUEEDIR
A RETREFTF ISR TIEEDIRES . NRFIRTE 2 B DL L EH 5 S 940 TG 2R

WA E 3F ZFS 5| B IfE

RE ZFS 51 S5 (boot environment, BE) R E #FR ) solaris - A LL{# ] beadm list
i & EbRIA BE - 40 -

# beadm list
BE Active Mountpoint Space Policy Created

solaris NR / 3.82G static 2012-07-19 13:44

£ FHBYH A NR R BE YET TGRS, BAEER 5| SFH R 21520 BE -
Al LL{#H pkg update iy K HT ZES 5 S 2455 - WIRAHH pkg update iy B H1 ZFS
BE. FfHZh Ol HE — 81 BE (BRIEXTELE BE FT{ERVEE#T D) -

B 7 ZFSBE -

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

Fr B Bh A HHEE — 3T BE solaris-1-
AT LTE B8 i fE 2 AN H 05 #5347 BE o

# beadm create solaris-1
# beadm activate solaris-1

EW5I SFRGKTMBEHE - RETIABEIRE

# 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

WNSRFES| SHHY BE BT HINSEIR » 1HRIEFH 5| S ELLRTAY BE -

# beadm activate solaris
# init 6

SR{AI#E Rk % F BE

FRIRE . AT RETS M ELAth BE E 87 RIS -

MAEER .

EHZ A BE-

# beadm mount solaris-1 /mnt

13 i8]i% BE -

# 1s /mnt

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

doe kernel nfs4 re src

etc lib opt root system

HERAT& A BE B HEE -

# beadm umount solaris-1

BA4E . FEZFSIRMAS
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v I{ATEL B SRR R ( SPARC E!Z x86/VTOC )

YNRAE H B 2R AR R B B AR . £ 2038 2 J th vl DURS A s B B AR AR -

ﬁaé**fﬁewrmtfﬂwﬂﬂﬁfm 5, 1ES L 105 TUHY “QHA & e ZBS AR FH R
# (SPARC Hf x86/VTOC) ”

E’.Té HU*EI‘&E’J'{*'L,\ o

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

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
€2t0d0s@ ONLINE 0 0 0

errors: No known data errors

WEVE  E&S— D EMINEIRMAIHE .

m SPARC: ffiAZIZELEA SMI (VIOC) A M Fr 0. MR FE WA EITINE
FREFHAIE S F 0. iﬁ?&ﬁ {Oracle Solaris 11.1 & F . &M CHZRG) HR<quf
9 ZES FR X RGO R o

. x86 INZ AL BA fdisk 77X~ SMITEEFRZEM 72 R 0o MR T E N EEITK
SXIFAES R 0. 58 E (OracleSolaris 11.1 B . K& XA RSE) HHIH
ZFS RS R G S e -

Mitns—1 e UEERGR .

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

IERRITE BRSNS [ SHRRE 9 E BN -
EE*EI&’I*:U ’ mi*i%ﬁlﬁ.lﬂ;a%}ﬁ°

# 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 out of 11.7G at 46.9M/s, ©0h3m to go
938M resilvered, 7.86% done
config:

NAME STATE READ WRITE CKSUM
rpool DEGRADED 0 0 0
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mirror-0 DEGRADED 0 0 0
c2t0d0s® ONLINE 0 0 0
c2t1d0s@ DEGRADED 0 0 @ (resilvering)

e LR . ERTR IR R SR . HIEE BT RO SR B TR
BT -

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

INREM MR KL T REM autoexpand Bt Y RiAI KN
B8 MBI rpootl 1A/ .

# 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

BET G rpool It A/

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

WAEER T AT AN SR IS 5 -

AT EL & $5 {5 R it (x86/EFI (GPT))

TERZEIE T Oracle Solaris 11.1 &Z TR HE £ T x86 I R 4% L Z24E EFI (GPT)
PR

R H D 2R R AL B R, 782225 2 J th nl DU FA S C B B A Rt

ARG PHEE R, ESILE 105 TUHR QM He ZFS FR it Fh i
(SPARC % x86/VTOC) -

BREARBAIRE .

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

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c2t@dd ONLINE 0 0 0

errors: No known data errors
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BMimnm—MeEE . UEERERRME -

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

IERARTE SRR S [ R B BRI
WRAERG R & EA R HIR X Wl e E A KB T DU A

# zpool attach rpool c2t0d0s0 c2t1d0

EFRMRT . WIAEFRLCTEMN -

# 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 out of 11.6G at 44.9M/s, Oh4m to go
776M resilvered, 6.82% done

config:
NAME STATE READ WRITE CKSUM
rpool DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
c8t0d0 ONLINE 0 0 0
c8t1d0 DEGRADED 0 0 0 (resilvering)

errors: No known data errors

e LA . ERTR I RER SR . HIEE B T RIE SR S TR
B -

resilvered 11.6G in @h5m with @ errors on Fri Jul 20 13:57:25 2012
INREM IR KRIREE . 1BHIZE M autoexpand B . LI BitBI K/ -
€ X BT rpool I K/ -

# 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

BET R rpool It A/

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

WIEER T LU E IS5 F .
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v W{a] &R ZFS R it R AJEEER ( SPARC T x86/VTOC )

HF UL IR A n] RERG 2 Rt A 8 -

o AR/ SRR BRI S

o PR A A AR . FEAETURI . IR L ERIR S BRI TTES S M E
TER g S AT N s A BT (40 CD Bigs) #7515 -

= WRFEH zpool replace d B ML &L T HOIEEL . T HT-BIR SISk -

TEBGRMECE T, TR s, mA—EENSEHNTES - fTLU#EA zpool
replace M & Bl i, WREEIMIEE . WA zpool attach i< o H R}
HNAT Mg B A 7 IS AR B ). 155 L 5% -

A SATA WM RGBSR IEAE 21818 zpool replace i /ERE i i ifed 2 2 R (i &
B AL BOE HACE - 140 -

# zpool offline rpool clt0d0s0

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

<Physically remove failed disk c1t0d0>

<Physically insert replacement disk c1t0do>

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

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

# zpool replace rpool clt0d0s0

# zpool status rpool

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

X T BEREE Sl A B AN LR TR -
1 YRERE R E .

2 WELE. A5 1 EMMEIRBE#EE -
= SPARC: HAE# (¥7) WAL EA SMI(VTOC) b4 F 0. > N HATEMR A
REIRENRZES, 152 (Oracle Solaris 11.1 B . XS XHZRZ5%) +
A LT Mt AR EARE
= x86: WHINZIEELEA fdisk 70X « SMIMZEFRZM 47 F 0. WRFE N EHTIX
BOXFAES R 0. iEEHE (Oracle Solaris 11.1 HHE . B&ASCERS) Hv«dn
]2 ZES FR XA R G B R

3 CBETHMEEERR .
i :

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

IERRATRE ELPR AN S PR B BRI -
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BIAMRIMIRZS o
i -

# zpool status rpool

pool: rpool

state: ONLINE

scan: resilvered 11.7G in @h5m with @ errors on Fri Jul 20 13
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t0d0@sd0 ONLINE 0 0 0
c2t1d@s®@ ONLINE 0 0 0

errors: No known data errors

EHERTENRE - WIERE T UMFH#ES S -

. 7EET SPARCII AL | -

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

FRIN ST AT AR S | IR F R A DUE T P i
R g B % AR R th ] FR MBI A AL S | S - ZEDLT
(c2t0d0s0)

/pci@lf,700000/scsi@2/disk@o, 0
TELL Rl B4 [ S8 N (c2t1desoe) -
boot /pci@lf,700000/scsi@2/disk@l,0

MRAZNFHESIZ . WO EIE#E .
i -

# zpool detach rpool c2t0d0os0

:45:37 2012

HMAS 1S, mHaOE
. TG

IR EM IR KR 15 IZE A autoexpand BTE » LI BHAI K/ o

# zpool set autoexpand=on rpool

W, 7R
# zpool online -e c2t1d0s0

BRFRENBINITHESF -

» SPARC: @ 5[5 PROM F1fY) eeprom #ii % 8 setenv iy
WHTHEE S S
» x86: EFTACEL A% BIOS-
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EIE ZFS 1R ith

v A& ZFs R it A9 REEE ( SPARC T x86/EFI
(GPT) )

TERZEIGE T Oracle Solaris 11.1 & 1T £ T x86 I R 4% %24 EFI1 (GPT)
PR35 -

HMFLATIRE. fn]Red ZE it rh i .
o AR/ SRR B R A S

o FRIMRE B A R . FEARETUR D, R A R HR S BARGTT RS S M=
FER R B AT NS I/ BT (20 CD BM2% ) ‘#ﬁ%l%

= NER{HEA zpool replace S AR g 2 R B BRI G| S

f’fﬁ@*ﬁﬁﬂﬁﬂﬁ? A AR, mA—EENFHAN ST . —ﬂ/ﬂﬁ}zﬁ zpool
replace i < 55 # i R £ ﬁﬂ%ﬁ%ﬁﬁl‘ﬂ’]ﬁfﬁﬂ M T {5 FH zpool attach a4 o Xt
I oM AN o E AR R R 15 S UL T 28R -

B SATA #8512 G B R IETEZRIEIT zpool replace TR1ERS MRt 2 2 wif {Hifes 2
P AL B AL E - Fa -

# zpool offline rpool c1t0d0o

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

<Physically remove failed disk c1t0do>

<Physically insert replacement disk c1t@d0>

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

# zpool online rpool c1t0do

# zpool replace rpool clt0do

# zpool status rpool

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

X —BERE R, A A el AL S AN A BN T -
1 YEEEEREE.

2 CBETHMEEERR .
i -

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

IR B AR5 | S IR H BRI -

3 BARIBIRES
i -

# zpool status rpool
pool: rpool
state: ONLINE
scan: resilvered 11.6G in Oh5m with @ errors on Fri Jul 20 12:06:07 2012
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config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t0d® ONLINE 0 0 0
c2t1d® ONLINE 0 0 0

errors: No known data errors
EFETTAE BB A MNFHEES S -

WRARFNFHESS W EIEHE-
o -

# zpool detach rpool c2t0do

IR EM MR KB E . 15 1RE WA autoexpand B1E . U BitBIX/ -
# zpool set autoexpand=on rpool

W, 7R
# zpool online -e c2tldo

BRGZENBHINFHESIS.
EHTHCL B A 4% BIOS

WA 1E 5 — Rt #6132 BE ( SPARC T},
x86/VTOC )

AR BAE S — AR P T QU A Y BE, 15 LI T R PRIRAE o 1] DUE BoX s
R BARBR T e i BT B S ST A B 2R UL BE IR AN A
BAE S — Rt R AR A 15 1 — 1 BE -

W AR PR BEBUE MG )5 . X5 — MRt P LUAT BE 15 R F
£ - WRES LG BE, R 2 MR RN 5 [ S ETI5 SRS -

{ERT SMI(VTOC) IR ZE B 1 5 — MRt . f40 -

# zpool create rpool2 c4t2d0s0

HEFE MR SIS BE. fI40 -

# beadm create -p rpool2 solaris2

TEE ZMRMA bootfs B HlU0 :

# zpool set bootfs=rpool2/R00T/solaris2 rpool2
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WiEFTBE. {530 -

# beadm activate solaris2

N#BES|S , ERUMEITNE - MRIBAISIFIRESIF-

ok boot disk2
RYNAIEHT BE 2 N ialT -

EMEEZME . il -

# zfs create -V 4g rpool2/swap

AT IRIEZEH /etc/vistab Wl - 5130 -

/dev/zvol/dsk/rpool2/swap - - swap - no

EtEEME . fl -

# zfs create -V 4g rpool2/dump

EERM#E . fFl -
# dumpadm -d /dev/zvol/dsk/rpool2/dump
EERANSIZIRE  WENEZMRMHS| SHES IS

= SPARC— BT {#H 5|5 PROM H1H eeprom i 5l setenv i s, FARGIRE HEI)
WHTG 515

= x86— HEHTALE R 4K BIOS -

E# 5| SFLUBRFERR BRI SRR & -

# init 6

WA 7E B — MR it A 612 BE ( SPARC I x86/EFI
(GPT) )

TERZEIE DT Oracle Solaris 11.1 Z1ThRAFEL A TEEE T x86 [ R 4% 4% EFI (GPT)
PR3 o

USR5y — AR B QI R BE, IHHEIUT AP PRIRE  fn] DUE uX Lk
B BRI TR A G B M B S BRI AR & B S BL BE i@ AN A
BBAE S — At R A A AR A 15 5 () — 1 BE -

M AR T BE BUE IS5 /5 . & T3 — Mt DUl BE W5 R A A7
£ o QIR E S| [l F i BE. 4%%%})\)?&‘*@(@3’1%Hﬁfﬁ"’f%’idﬁln«%%

tlE ARt

# zpool create -B rpool2 c2t2d0
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10

11

B QB GE FAR - a
# zpool create -B rpool2 mirror c2t2d0 c2t3d0

HEE R SIS BE. HI4N -

# beadm create -p rpool2 solaris2

HEHERNATE R . Fi0

# bootadm install-bootloader -P rpool2

EEE MRt bootfs BiE. 10 :

# zpool set bootfs=rpool2/R0O0T/solaris2 rpool2

BiEFBE. 40 :
# beadm activate solaris2
MNHRIBES| &

= SPARC— B 5|5 PROM HHY eeprom @i % Hll setenv ii%
LN G

= x86— ELHTALE R 4K BIOS -
RGN ZTEHT BE 2 FigT o
EFGIESHEE . H -

# zfs create -V 4g rpool2/swap

MR IRIZZEH /etc/vistab - 30 -

/dev/zvol/dsk/rpool2/swap - - swap -

EFCIZEMES . fiw:

# zfs create -V 4g rpool2/dump

EEEMHRE. HlW -

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

EHSI SUUB RGBSR MRS .

# init 6
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B 7FS AN E I

B ZFS TR i &

TEZETRA, 151 ZFS FRLAY ZFS & G S e DXCak o 5140 -

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

TEZBEd R, 1 ZFS Rt ZFS B ek it s . — Wi s, B EAHFE
B, HOVERERER BAER - B

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

WIRE I RER L i e fs . WIFEERFTOIEEL RIS 2 /5. M dumpadn i & T LUS
e REBIGHT, HFTREM 2fs an & WL E A A -

AR LR P QR S AN 208 K/NOE R 165 IR 98 TUHHIAY “ZFS fRitE K -

FEZRE, AT LU S B K/ RIS H RN ET IR . AREZER. B2 UE 111
T <% ZFS SSHURITE i it s KN o

{61 ZFS S ik it s i 152 B LU T (A1 -

» R BRI ZPS 43 T S DR G fif 13

» T ANSCRFE ZFS SR G A AC S .

» WRTERERYGG T E YOS L i 1 . THRAE LLRTHY Solaris 41T AR
FEH FH swap Al dumpadm @i % - HREZ(EE . 155 UL (Oracle Solaris 11.1 EH : 1%
IR GE) I 16 = “BlEMTINACHL 2\ (f£5%5) "M (#Ek Oracle
Solaris 11.1 FRPY AU R HHfyEE | 2 BRI RAMEEAEER ((£5)

VAL ZFS AL AN fiE 1 Z A K/
%ﬁ%ﬁﬂ%%%ﬁ%iﬁﬁ%ﬁ&%%k¢ymﬂﬁﬁgﬁﬁﬁﬁfﬁ%mﬁﬁ
BN DUTE L2 AR G EE LGN volsize B - 140

# zfs set volsize=2G rpool/dump

# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G -

o A DUWRESS AR AN ELATETS |5 R GUR A RER BN KRS/ - Bl
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# swap -d /dev/zvol/dsk/rpool/swap

# zfs set volsize=2G rpool/swap

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

# init 6

HRIEEDNRG LBRSHIZENER, 162 0L (Oracle Solaris 11.1 . 1% & Al
XA TR UIATEE Oracle Solaris ZFS FRFNE R INAZ HLZ3 [0]” o

MRTEC RN RS FREE LW, Bagiig &, AREMNS—132
s Bal o g

# zfs create -V 2G rpool/swap2
BUEHTI A - I -

# 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
B8 AN SCHAETE 7ete/vEstab SCEFHRIN—T0 - 140 -
/dev/zvol/dsk/rpool/swap2 - - swap - no

ZFS ¥ if 15 S HERR

R AHHE R GEEH i ol R RL i A KN PR, 1B A E DU &0

R B DB A% AT DLGEA savecore a & PRAFHIRRFZ % -

VIR ZFS WU R TR 2 ZFS IS RGN . 2 HEN Bk R & - R
LEUFOTY . WERBREFAR A/, ARSI AN il fE—1
KIFfRER ARG Feffis KNG K2 40GB: WA -

# zfs set volsize=40G rpool/dump
VB KL AR 5 1 K/ T RE 2 — M REIT Y I A2

AT SRR A AR AT 2 Tah QIR 1 o B e 1 I BRI
WTE T -

# 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

T as 9 128 GB B K Y AR GEFT T HURE it 1 A R/ N K TR B AL fif 13 R
o WIREGR#IR A A/, TOEMPEI A SRRt R2 ErnR UL TAEIHEE
# 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
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A KT E L HFNEFLAE L & KIS R, 1S L (Oracle Solaris 11.1 B HE . 1% &FISL
fERG) R RLIAg ez [\

o HETGER - MEERERNEIEG 2 A TE &0t - R B UUT UL TAR
IS -
# dumpadm -d /dev/zvol/dsk/datapool/dump

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

RN EIA R 2 T2 s a iR .

MZFS IR G & %5 &

F T SPARC MIEE T x86 f ARG 51 S AR AR TE S SIS IR FZ — P
FRGIMUE, TR P RS T S SI TR - N ZFS R ARG S0 R2
FEIESE FIREAT B AR S RGP RENT 5 | S TR SO AT AR SR RO A2 44 -

M ZES SR GES| S AR T UFS XRS5 1% JRERE. X T ZFS, &t Afin
R, AR MRS RS . PRt T RERL S 2 1 al 5| 1) ZFS FRSCF &R
Gio MZFSHISH. LAHEES | FIR&EMB%S [ SR RRR PR S RSt .

ERETE I EFEHRET 5 SIS R GUE Y boot fs EIEARAMISIAF R SE - 1]
DL S MER BT, J5EA0F - 1€ SPARC &% L. £ boot -z an ¥ HIHEE LA S & H]
WEISERGE; (e T x86 (AL L. M BIOS ka5 5w .

MRR ZFS Rt FRIZ R ES =

TELEENT . v LLBM N £k G Bi % ZEs fith . B XA RGRMNE L EE. 1§25
JLEE 102 TUHHY “QiefBid B4R (SPARC B{ x86/VTOC) -

HAEEU AR ZFSs It 1A -

» AT DANES ZFS IRt PR AR 51 S o IRAERECFACE. W RETS Z S HT PROM B(
BIOS LA RG] 1% -
Bin. fEET DL AGZ T — AL (c1tedese 5L c1t1dese) 515 -

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

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0d@s®@ ONLINE 0 0 0
c1t1d@s@ ONLINE 0 0 0
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TEET SPARCHIARLE L. 1E ok S T i A& 4L -

ok boot /pci@7c0/pci@0/pci@l/pci@0,2/LSILogic,sas@2/disk@l
B HIFARG G, WG5S fila:

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

FEET x86 ARG L. AU N WERITE -

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’

TEHET x86 FARYLE I, WHHRIAY BIOS K B H R EEE ZFS Rt i & AL -
SPARC I} x86 : WIHRIE{H FH zpool replace My itz i, W B{HF bootadm fy
ST E L2555 R - WIRESE WG RETTEEEHE ZFS 1]

M. SR zpool attach a4 [AIARIMIFT MG, NI IR AN Z AT - bootadm
HEM AR

# bootadm install-bootloader

UM S AR e g | S8R e, B -p (W) a5 -

# bootadm install-bootloader -P rpool2

USRI %E GRUBAE4: 5 | SRR 7. 1G5 installgrub % -
x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0tld0s0
AT LA AR R ZBS Rt R AR [ 755 | 5 o MRAEREFILE . W AE 5 25 5T PROM B
BIOS IR E A A5 [ 1% & -
B, ST DLZI R — AL (c1tedeso 5Y c1t1deso) 5|5 -
# zpool status

pool: rpool

state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0d0s® ONLINE 0 0 0
c1t1d@s@ ONLINE 0 0 0

TEHT SPARCHI AL [ 1E ok $2/ 1T N A 75 WAL -
ok boot /pci@7c0/pci@0@/pci@l/pci@0,2/LSILogic,sas@2/disk@l
B HIFRGE, WNGSI5 5. filal:

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

TEET x86 UARGL L. (AR AR -
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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’

 (EET x86HURLE L. MHHRIHY BIOS 3¢ HHR I ER 1R ZFS Rith H iy & FH A -

EETSPARCHIRZ LN ZFS IR XX R %5 &

1EEH %A ZFS BE 93T SPARCHI AL b, Al LLiid (] beadm activate &% AT
BEF|S .

TE22% A beadm WUE I FEH . 152781 boot fs B H EHHEE ZFS IR R SL -

— M REFEE L DAl SRR G - BRETEOLT [pooLnaanboot/menu.lstj(
PR Al 5 [ 5 S0P R G Y boot fs JEMERPRIR - {HI2. menu. st T A LA &
bootfs AF <Y 1%ar < AFREM AT — M FHXF ARG XM menu. tst PFHLAT DAY
Pt 2 MRS R G -

RGie | ZES R RGN B 1E menu. Ust SXEFFRERIIZEAULL T AR -

title Oracle Solaris 11.1 SPARC
bootfs rpool/RO0T/solaris

QIEEHT BERS . 2 HEEHT menu. st SfF -

title Oracle Solaris 11.1 SPARC
bootfs rpool/RO0T/solaris

title solaris

bootfs rpool/RO0T/solaris2

FEET SPARCHI AL b W] DLk sF i 2k 7550 BE. WTFATR

o BUEEA ZFSBEJE . LA LU boot -L @ o ZFS HHIEY T 51 5 S R GERY S
o G, A LIESIRIPEF R A B RS  I2 BRA K533
PFRGHI TR - E AT DU IR S B R 5 | I 2 ISP R -

= {#if] boot -z file system iy % 5| FFFE M ZFS XIF R YK -

XPE ST EA 2 BEhEUE BE. 4 boot -L M -z 1H¥£515 BE ZJ5 . UG L
BE DA H 2l HAREL 755

wla1 WRFERT ZPS 5155 5

WMRAGHIG | S 1% ERY ZFS fEf A 24> ZFSBE. f&A] LL{# H beadm activate iy
S5 E A BE -

Fign. BLLT ZFSBE W, U beadm Hii HFTIA -

# beadm list
BE Active Mountpoint Space Policy Created
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mBla WRFERT ZFS 5| S5 5] 5 (&)

solaris NR / 3.80G static 2012-07-20 10:25
solaris-2 - - 7.68M static 2012-07-19 13:44

WRHET SPARCHI RS FH %A ZFSBE. 18] LU{# FH boot -L #5754 -

ok boot -L

Boot device: /pci@7c@/pci@d/pci@l/pci@@,2/LSILogic,sas@2/disk@d,0:a File and args: -L
1 Oracle Solaris 11.1 SPARC

2 solaris

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

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

Program terminated
ok boot -Z rpool/RO0T/solaris-2

il (A Edkan <5500 BE AN 2 908uE It T~ EHT 5| I EEH - AR Z9ka W1
boot -z FEVFHAM LN BE Hah5 1S, NIRKFEBIEE -

HAET x86 RGL LM ZFS IR G R F5| =

7E Oracle Solaris 11 H1. x86 RULFF AL ST GRUB: TELRFETFEEL beadm activate #{F
R, HGTE /pool-name /boot/grub/menu. st SLAFHERIILL T R B LLHZI5 |5 ZFS -

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

W H GRUB BRR NG| SR AR B S ZFS TE i, W menu. 1st SCPEF T 01
GRUB ¥ .

TEEHE L ZFSBERH T x86 AL b 0] DL\ GRUB 3 HH1%EHE BE. UIHR 51%%
BATFOR R PIRR SO R GEE—A ZES SR RS NIV DL R %55 -

-B $ZFS-BOOTFS

TE Oracle Solaris 11.1 H7, £ T x86 U ARG 14 %245 GRUB2 » menu. st X {28l
/rpool/boot/grub/grub. cfg LI, AHANRN FEhGREZ 1 - 18 bootadm i < ATIA
N~ B ORI R = B

HRMBEY GRUB K HRTAIEL(EE, 1S I (515 MKH] Oracle Solaris 11.1 RE4L) -
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a2 x86: 5|5 ZFS XHRGE
2 M\ GRUB2 &GE F1Y ZFS fR S ARG T [ 0 1200 N A ~TE @R

# bootadm list-menu

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

console text

timeout 30

0 Oracle Solaris 11.1

= MWALS5E GRUB RGE B ZFS RO R G TH 0T fRIKAH -B $2FS-BOOTFS 5%
SEHEE - BN -

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

whla-3 x86: PRHEEH ST ZFS IR YL

FEET x86 (N AGL LRI S5 [ FI0RE, W] LUELRDINEH 51T - itk d T s |
SIhRE. EATLLERTS [ S EHHARZ. 1A 2 1P BIOS F15 | S A EfE 7 nlgES Ry K
I TSGR - PR EEHT S S RGN THRE AT 232 D A AL [ A g il

{#fHl beadm activate a7 7E BE Z [AIFL LS. {52870 H init 6 af % o X &M
reboot A ¥ HAMRGHRIE. W LLEEH] reboot - a < - 41 -

# reboot -f

FEZFS IRIMEHIHFHITSI BENIRE R i

MREFESISF ARG DBRIROS 2R, EEAL T IR .

M AR ITIRE M FES
5 DL R i B menu. Ust [AIETEL root 14 [AI7 « WIR T EHB MBI E. 155
TLEE 105 TUHPHY “Wf] #i e ZFS Rt P pOR4 5L (SPARC B x86/VTOC) ~ o WIRFEHIT
SEE ARG (B RE. BSIE 113, HRYRERR TR E .
EFEEMNSISHE
®  x86: Live Media— MZZ3EA T Bt 15| S H7EMK B 1 F2 4 {# FH GNOME i -

y)

tia
= SPARC: XARZHE— NZZEEN A EH NG IHITE S SR TE N SOAR 4L e f ik %
3 Shell JEHi
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x86 : XN ANZZEE —TF GRUB 3251, £ Text Installer and command line (LK%
RERRFMaGIT) 5150 SRG WSR2 4E b5 i £ 3 shell 100 -

SPARC : HBIL2%E — (R LT an & M AR TFIR H 2 shell 2088 B RS 5

ok boot net: dhcp

x86 : HEIMLLHE — LK IR S5 amit 75| S R E PXE 5|5 - i#¥ GRUB %
HERY Text Installer and command line (ﬁtﬂi BTG ST) Te R, M
SRS IERE 3 shell JLH0 -

B, 513 RGE. 7 3 shell JETI

Install Oracle Solaris

Install Additional Drivers
Shell

Terminal type (currently xterm)
Reboot

s WN -

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

#

EESI SRS EA

B root shell FH1R[AIE . HH ARG TR AP I HEIE /etc/passwd SXHEH
14 shell i -

Y_‘X86 7. \«JLJ: fﬁiﬂ]ﬁ%ﬁ’]q I‘J‘ u\\ J“DD -S @Iﬁ

i, fSPARC,\,;LJ: %Iﬂ%\d.}fﬁél ZHAFER . E N root HF B RG, %
¥ /etc/passwd X1 SRJG1EE root shell i -

# 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 11.1 64-bit

Copyright (c) 1983, 2012, 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 11.1 October 2012

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

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

logout

svc.startd: Returning to milestone all.

DR ATHE T x86 KRGS [ AN -
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B LA AR E 1S5k 2 — WA B 5 |5 R85 A,

TS ARDHATEE GRUB 4% H AR 4E -

& AT LA bootadm List-menu @< ¥ H &8 GRUB2 %6 B - W] LUHH set-menu

T HEYEIFHRE . AXELELR. HZ M bootadn(1M) «

x86# zpool import -f rpool
x86# bootadm list-menu
x86# bootadm set-menu default=1
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
» R root % RENTHICHE S X RGN A -

B, EOOERZE RIS Sk 2 — WA BN S | S R85 . RE. |
AMRHE (rpoot) F4£E2% BE LIMHER root 14T - 1£ SPARC ‘&l x86 *F-& £, 1ZidFE

SEAHIFIHY -

# 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

# vi shadow

<Carefully remove the unknown password>

# cd /

# beadm umount solaris-2

# halt

RN W% E root [15 .
B EZRAAELXHZEASKIZE root 0% -
I BB IS TE . — 2 Fr IR T R E10Y root 14 -
ERT x86 ARG L. SEIEERSIFI. RFAI -5 T -

EET SPARC ARG L. HARGSISFEAMP R, Mroot HEX. AF

%o

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 11.1 64-bit

BA4E . FEZFSIRMAS

N

%'H root [

119


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1Mbootadm-1m

MZFS IR RGE S

Copyright (c) 1983, 2012, Oracle and/or its affiliates. All rights reserved
Booting to milestone "milestone/single-user:default".

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 11.1 October 2012
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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% 5

‘I8 Oracle Solaris ZFS 3 % 4t

KB 2B Oracle Solaris ZFS X AL TEANE A -

ARERE D BRI RS

i J5) - R PEAR AR B sh el s B B L R S B A
ABERGUTET

5121 TTHIRY «
5122 TUHIRY «
5124 TTHRY
5142 TUHRY
% 144 TTHIAY «
5 148 TUHIRY «
5153 TUHIRY «
%161 TTHIRY «
% 166 TTHIAY «
%173 TUHIRY «
5175 TUHIRY «

B ZFS RS (Whk) »
A - A E 4 ZFS U RS
ZFS J@ 14>

I ZFS XM RGE R

EH ZFS @/

FEE ZFS U R G
HEMBGEILE ZFS YRS
1B ZFS B &R 7 B 23 )
In# ZEs &R 5

1T ZFS RS

% 7S LR 55

B ZFS &R G ( A )

ZFS I ARG T 1A b - SUFRGTR] LSS QRIS 1M AN TR 270 e siig =Xk
(B2 2R« T XX RGUERERAY. I H2 zrs hry BB Hu Lol PIEA]
REZ AT 2 S RS -

T zfs wy & Al LUE B ZFS SUPFRSE o 2fs an SR ML 7 —HH T X U RGHUTHRE R
TERIFan < o AETRINEE 7 X8 Fag < o (A Sk ol DUEBRIRIR . &R

R, (HARTE (O XD REET T I A4 -
% 6 5, fii] Oracle Solaris ZFS IRIFFI Tl - K ZFS BV IELIE R

) “ZFS &7 .

A RIIEFEEAIFHER. 152
B2 W5 233 7T

121



B SHERFIE AR ZFS TR L

E-RIERIREEAREPREER, RRXERS - IR wlEsE .

BIE . SHEMERRZIFS XGRS

122

AT LI zfs create fll zfs destroy @y & R AIEFIFHE: ZFS LR SE - (] zfs rename
S A EHi 4 ZFS XIF RS -

w5122 TUHRAY <O ZFS RS
w5123 TUHEY “BHE ZFS RS
w5124 TR “EEd H ZFS R

B ZFS X & &%

] zfs create ay % ] LA ZFS SUHFRSE o create T U — 1S4 ZQg
IS HERGERI AR - R RGE AR E N M B IR ERIER IR W FR

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

BEAL H A 4 FRAN )6 SUIT R GER PRBRR 2 2S5 T E QIR S R G E - B8
MR G — D BRI BRSO RGN FR - SUFRGEE IR 2 29 TTHIHY
“ZFS Yl 44 EOR AT IR i 45 0K

FEQIEE SR RGN WS AT ZFS S R GEHEAT NI ThEE « H 0 ZFS SR EE
FTMENEER. B2 I 166 T <IN ZFS TR S -

FELLTI7RBIH . 7E tank/home IR RGEFFEIE | — &N jeff FIXIF RS -

# zfs create tank/home/jeff

WFFT AR GRS W ZFS 2 B ahHEE0Z RS BRETEIT . RGO/
5 create T % S R G AFRER LIS AREEEN /dataset - TEARFIFR . HralliE
) jeff X RGHEE T /tank/home/jeff - AXENERNEHSNWELZER. H50L
5 148 TUH) “EBE ZFS FEE 7 -

HX zfs create S ELZEE . 1HS U 2fs(IM)

A E QIS RGN B R Gt E M

TELLF/RBIHR S ) tank/home SCIF R GEAIEE T kA /export/zfs :

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

AR ARGBIERELEE. 1BS ILE 124 TUTHHY “ZFS @1 257
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B . SHERANE R R ZFS LHR S

SHELZFS L Z 4t

TS ZFS X RGE, 1HHH] zfs destroy Mm% o MR G B EHOBUEEE,. I
W%%?oﬁ%ﬁﬂ%@%%ﬁﬁ@ﬂ%@%%?%%%é%,%%ﬂ%pwﬁ¢%
“HEFEE -

TELL TRl FH5E T tank/home/mark SUAF RS -

# zfs destroy tank/home/mark

EE - destroy TSI A2 HEEHIATER o 155 LEEGHIZ w2 -

USRS R G T BEAIREMITIEIUHEES, W 2fs destroy an SRR &
HBUH ARG, THEEH - £ G0 . Hh I AT O R - BOH L SRR G 2
PERGE, WM SECEINOS AT AT, R R IR e o -

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

# zfs destroy -f tank/home/matt

MEHRGEGER. N 2fs destroy My &2« FLLE IH 77 2V R 55
HArEER, EHEA - EZT . BEE, B EER RN SRR, R R R Ik
T -

# 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

QORI SO R G B RIS 8 2 B o VA R vy < th 2 SR - 5
TR A (BAE B R RETIMUSTRESE R GE)  AUER] -RIET - 1565540
EXES ] ST

# 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

SR - [ 2fs destroy @AM -« -r B -R VRTINS 2 MBS DR A
BT

HRRIEMTERIE L E R, 182 UL% 6 . ({1 Oracle Solaris ZFS PRI el «
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ZFS BN B

EMRIFS THZRLG

EFH 2fs rename @< AT B AR 4 SCAFRGE - (1 rename T < A LAATT AT #44E «

» HSCFRGHIFAR -
» (£ ZFS 7} JZEEMNEE AL ARG -
o U RGN ERIE ZFS 73 RS M A HE E L -

LT RBHE ] rename Fa &K — 1 XHRGEM eric EHATHE N eric old:

# zfs rename tank/home/eric tank/home/eric_old

CLR RSB a0 {5 FH 2 fs rename BEENL AR S -

# zfs rename tank/home/mark tank/ws/mark

TEATRBI . mark KRS tank/home B ENLE] tank/ws o 1B 5 iy 44 R 8 8 A A
RGN, B ELGL T E— A, H B UEA R0 IR 2 (R ORAF IH0X —# S
RYL . WIRPAIERA BB 2SR (TR RN CRBIEA) - N rename #{FS
PN

AREFHIELELR, HSIE 161 TUHPHY “BE ZFS BT S =3 [F)” .

rename 3 1F 22 SCPF R GE LA 5 (OCPF R GEF M S0 T EE By B g
o WRVZIRETOERBUHEE RN SSRGS W rename di R o & A2 X ]
s AT U HE % S R

HREMARRELR, HZIE 180 TR “Hdar 4 ZFS PRI -

ZFS BN 4R

124

JE MR RN SRS - & BRI SRR T A TR E LR - BRIER AU
BH . A AT v v A 1 e 1@ T R B S 257

w25 134 U “ZFS AR

w5135 LAY AR ERY ZFS ANLUETE”

w5 141 TP “ZES AP B I

JE I R RRRAL . ANUBER P E X EM . AYUBTERH TS IHE Bl
P ZFS SUHERGAT - AN, AWUEMER IR ER s R - P R ZFS S
RGT AR, EalEd PSR EE R SRR RS - AR PR
WHEZEE,. ESILE 141 TUPH) “ZFS P JETE” -

KRBT CER R E R v R o rTAR R RIX R RIE . RN RS
Bzt Mzt T EEa LmaEN.

A AT AR R MRS — R RIR IS TG R - SRR AT B LU T E -

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



ZFS BN B

local SRR R 2ts set i X SR T At i
{9, H5 144 TR “UEE ZFS IR I HTA -

inherited from dataset-name TR EE IR E B Sk AR ok

default TR B E A SRR B E AU E - MR BAEH
FeBE B tocal, WIS AR -

NRAE T AR A LB AYL ZFS X RGRNE . HEATURIEERPEY R
BRI . RS ATE HALAY B i E AR - AP RS
B BZ I 141 TR “ZFS FI P @I .

%51 ZESAWLE M

B E3id] REE 15 BR
aclinherit T E secure PRI RIS AR E Tk ACL BRI J7#: - %8

:AI{E EFE discard ~ noallow~ secure £l
passthrough - B RIXEERUE, ES L
55201 TUFHAY “ACL J&@ 14> -

aclmode FIFE groupmask FEHITE chmod HE FE B L ACL TN 75 4 - 1%
JEER{EHE discard ~ groupmask Fll
passthrough - 1§ XXEEL{ERY . ES UL
55 201 TUHHAY “ACL J& 1% -

atine %RE o IS ST 2 75 ST ST PR U
- 6 PRI R e 6 7E ST AR 72 5 A
B ORI R AL, 1 0T AE 2 R A
(L1152 FTRE AR -

available piEa N/A R, A TbRR ] A SR R G TR
TRAER = M. BUE A EE
2. BT WA REAMAIEZR, Rz
] 252 2] 2 R R R BRG] AV A - B
L~ TUUER 2 (R RO A EL A B A 4

IR MRI4EE S N avail -

AR EZ FICKRE 2 F R HS ILE 30 1
9 “ZFS 14 2= [FIEmK”
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Fs5-1 ZESAHLUE A (&)

Bt ESidl BR&ME

]

canmount ?ﬁﬁ\fﬁ on

FEHIE S AT LAEF 2 s mount dn 14 U1 &

Gt EEXMRG RS AR EZEE ZEE
KGR A MUt EERE D off i, 5
RO R GET DAk S K EA 2 HEEC
HRGAES .

YIXE T noauto JEWINT . HEEE A EEBFNEIE
ARG . XHFRFEASTEQNEE T AR EH )
#. WABEET 2fs mount-a dy S HEEEGED 25
unmount -a a7 - HIEL -

BXRELZER. HZSLE 137 TP “canmount J&
TR

casesensitivity FRF R mixed

I PG 7S ST R G P SO 44 DD SR 7 2
/& casesensitive - caseinsensitive: & LIFIX
PFRICH XAF A A (mixed) o 555 E. UNIX F
POSIX X RGN XA X 5 K/NE

BEIEPERIE Y mixed IR RGN X 3 KNG
HIARX 53 KNSR UCELAT SR [ S Ff o 2

B> (EXFREATT NSRS B RIX 5 K/
HRIULHLTT J{NFE T Oracle Solaris SMB AR 5% &/
e AR mixed HWEZEE. H2IL
%137 TUHHY “casesensitivity B .

NN casesensitivity BB UM, TECQIE A

. XHRGHEREIEENARNANG . £
OIS ARG R ok S A 1 -

checksum T H on

PRI T B s se BRI - BB (B
on, XK EBNEFREEE . SElHEER
fletcherd . ZBMAIEEEE

ons offs fletcher2 fletcher4~ sha256 fll
sha256+mac - {E ) of f 1545 F X FH P §idim ity e e 1k
A o NN E of f -

compression T H off

R B R B R - R RS

on~ off~ lzjb~ gzip fll gzip- N. HHl. Filt/E

PR F 1zjb ~ gzip B gzip-N S IHEMRE N
on B FHFIRER - TEESIARIEN XRS5

;T%Eiﬂi)f?“{%ﬂﬁ%?ﬁ%ﬂﬁ o I BRRRRIE

1t R4S 0 compress -
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F5-1 ZESAHUEM: A

(&)

BiER

RKE

REE

i

compressratio

pied

N/A

SO R T hRIRE Sl 8 SRt e 4 Lt
i, o aEEL . AlIE zfs set compression=on
dataset @7 % J5 45 -

TR AT SRR RS | B A e =it
FAE o B A5 B A compression & SEENAY
TR

copies

BN ARG BRRIA S - WTHE
A1 28030 JKEERIASE XA A TR
FE o P B 2 BIAS AT o A 48 2 DR A
FHRZH S FTEC R EE - HARAE U T3 B = ] ik
TR tesh. IH 2 D EIARIE 2 5T used J&
P BT S ARG S SOt R PR
BRI RS 2 R A S RGN B
e -

creation

P S

T

N/A

e T bRiR QI EdE S H RIS (H -

dedup

T

of f

FEHITE ZES S R G Nc: B 2 5 s ohig - ol
AERI{E E4E on ~ off~ verify £l
sha256[,verify] . 14 B G EHRMIERELE S
FIJE sha256 -

FRELER, 5 ILF 138 TR “dedup 1§
P

devices

i IR E

on

PR AT LT IF U R G s 3P -

encryption

iR E

off

PR S RGHEATING - MBI ST R G
HWE. BECHE. ARG EREAE
B RE U (IR -

exec

on

BHET RUFPIT XA GHRET - Boh. %
B off i, B ARFHITH A PROT_EXEC HY
mmap (2) V& -

keychangedate

none

FRIFTER AR E SUE R G 2fs key -c #RIEH LK
SR R AN H I o QSRR A A AT A B B
BAE, RRE MR E S ST RS R H I
[A] -

keysource

T

none

BRI SO 2 G B A T £ RS A B H M A% =R
B AR E A

raw-~ hex- passphrase,prompt B¢ fileo {#i] zfs
key - Udn SO « HEEkECE AU RSN, L
BOZEH . WERNE SR GE N, Wk

HUkeysourceﬂ?passphrase,prompto
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Fs5-1 ZESAHLUE A (&)

BHE KR BREE 5tRA
keystatus FAT none FRIASCAE R GER I B RS R @ o SUfF

AY AR ] M available B unavailable F
Dt - AT E RSN #g: TSR

none o
logbias FRP latency 28 ZES W A S R GEAAL R 21 K« ansR

logbias X & N latency: ZFS ¥ FHAANE H
EIRE (WH) KIERMAFTEK - U158 1ogbias
1B throughput ZFS BANH AR AN E H EX
o MR ZES BILILFE D #AE. DigEntiiy 2=
FH R AR TR - BATEDD tatency -

mlslabel TR 7T B RLERE ARG mistabel BT NAI
A ES W nuttilevel B - FNIEAY mislabel 4
ARG TAEZ RIS R G -

FRUE—AMBURFRSS . B DU E 2 5 W] LLTE Trusted
Extensions X3k FHHEEEIE N SRS - MR ARE
SR G S AR R AERE . W] LLNE bR
L DB FE AN UG M2 SR R S - BE{E N

none o {42 H T Trusted Extensions HEHFHRN
HREAET A BEE B LR -

mounted fiRE N/A SR H TSRS - el s i 2 5l
EREERE . WEENEH TS WEEAE ]
LLJE yes B no -

mountpoint T E N/A FHIH T RO RFEERUS - YRS
mountpoint J& % AL HERE . B EEFERZ SO
ARG DL R AR SR o WIERFTE S
legacy: NNZXMF RGN TR FFBUEFERCIR
e BN WREMCLETHN tegacy B none. BLFE
G RGN TP Ar JEw 1 & T 2 Al THEEK
RE, WEASHEFT I EEFHEERE]- b
I AR RGNS L = FAERTL
B TH®RE

BREAZEENEZER. 55 IE 148 TTHRY
T ZFS HEE N
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Fs5-1 ZESAHUE M A

(&)

BiER e

REE

i

iR E

multilevel

off

It JE M HBETEIS A T Trusted Extensions 1 A& %% F
i - BRATED off -

SYRI RGN RAE & B IR, XLk
FRZEE(H R B sh A BB RR S B - v LIS
HEFFRCN R, 72 HH setlabel 8(
setflabel 2 15 AR ZS | 14:

MR AYE « Oracle Solaris Zone X {4 ARG a5
E AT Solaris ARSI SR GE AN N 2 951 3C
PRS-

LR R G mislabel BIEGATA

[f] - mlstlabel {H ST R GEHRIX R E S = Al
REARS o D AR VFRE SRR AR 25 A1y B BT AR I
HET mistabe W {HAVFRZ - ZET mistabel {HAVE:
RIS ARG T 24075

T 2B RS ERIE S RG]
RE mislabel B BN, 2 HIDOIHEEE
mlslabel J& 1 ADMIN HIGH . DI % g I~T 1>
JG. ATLARE X mistabel JE 1. HAGERHIZE R
BRI AIRRS . tANAEIR E N none B ELHIBE -

primarycache FEH

all

PEHITE £ S E R 728 (ARC) HEEAFHIA

7% A[HEMI{EELFS all~ none fll metadata - HI1ER1%
B al WA EdEFROCEIEE SR - 1R
WE N nones I PRI TR #R A 2 1 2%
7o HIRE N metadata, WA TLEEE S 155%
o MRIEIE SRS LI EIXEEEE. MR
Pk SE R A E AR AT O » X FELL R SR B
Mg, AEMgEH P EdE v RE 27 ok — Ly

Qb o SR E SR R S A R B S R AT
B -

nbmand iR ME

off

FERIEREBCUA RGN 2 5 R nbmand (ERH.
FESRAHIVE) Bl WIBPECLER T SMB & L. Xt
IR T S SR TR NS R GO BT A
EIEFECEE

R

normalization

IHb e PR R R O T AN SO B A T b . SO
RGN X AT unicode PR, LUK N
(VR RO AL B o SO B AE RGN IR 2R d
REUCRE . HRe BRI AT L Bt R
— 5 o WHAFILR L E T none LLINITI A5
{E. HHAIEE utfsonty JEM:. N utfsonly fBIE
HZH%'E M on normalization JBIEATERE(EH 1
none - {E QIS R G f5 01 58 g tb s 1k -
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Fs5-1 ZESAHLUE A (&)

Bt KR BR&ME BtRA

origin T H N/A SRR AGEECE R FUEE Y. TR A
FUREFTTERIIRAR -« HE i fEfF e (R
R (BREEFEAT - r 2 - £ TR AR -

PETCRE ST RGLEA none i -

quota e (80 none PRI ST A R 2 B ELJ AT DA o PR 8 2 1)
none) B o ZR AT (0 P AT 2 ] o S g e

PR, BAEER (B RGHRIR) S HRRT

ZS[A] o O A ACHIH S AE R GEN A U1 B AL AT
AZETAHCHIH H2FENBIMIBRE . A
REXT IR ERIAT ) volsize BRI ] AI1ERE =T
Ei o

HRIRERFIEL . W2 IE 162 TR “RE
ZFS XA ARG AR -

rekeydate FRP N/A BN, o BRI SR RGHUT 2Fs key
-K 5 zfs clone - K FEEI SEEIR M % H L E
B HE - WRKHIT rekey #1E. NILLJE LR
{H5 creation HEAFHIA -

readonly i KA of f PR A o] USRS - KB N on I, ARELE
(REREIET®
I PR 46 S 09 rdonty

recordsize BT 128K HAE R G R SR IR KN

IR MEYES H recsize - HRTEANHEBA, H5 L
% 140 TTHHY “recordsize JE&14:” -

referenced BT N/A PO, H T iREdRE R EdE R, X
%’ﬁﬂli‘ﬁﬂﬁ‘é%mWﬁEK%SﬁEEPE’\JET’@%&UE%?E

=]

o

GURRRIREC RS . E e 2T 5 Gz R RS
FITERISCAE ARG SURIEAH R i S s F . [

HZAEIA -
L PR 4R S O refer -
refquota BT (8 none BB RS T DA R R B 2 el i o e et o
none) FH A 2 [ el SRR o o B TRERR AN B4 f

X (CURBRRMISERE ) P (6 F A4 28 2 ]
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F5-1 ZESAHUEM: A

(&)

BiER

RKE

REE

i

refreservation

Wy (5

none)

none

WENEPEE CREREER. W) 7
BR W Fe/ I B 2 TR ot o QSR8 R i 23 2 ) I
ﬂ:fiﬁﬁv m”ikﬂﬂi&ﬁﬁﬁ%IEZEfﬁfﬂ refreservation
FEERZE A& - refreservation Jil B4 %5 [H i1 5HTE
LEIEENE RN, S QRS
FIEC AR PRS2 (Rl A T L4

WHRILET refreservation: N HTEILFIEEZS
(B 2 AME FR 2 Y ] FH 0 23 [A] SR 2R i B e £ Fh 1 24
BISI AT, A s AR .

B RIS S M refreserv e

reservation

By (8

none)

none

I ERRBEIEA ST R G0 R H R U A A R/ M
Sz E o QIR AL R R AR TH%AE, W
NI 2R GEIE A i P L0 B s [ 2 19 23 1]
o PE R AL ARG C R =3 A
W FERAE SR R GERIBC BRI T R 23 (]

HRMEREE S N reserv -

HRELER, HSIE 165 TR % E ZFS X
PRGN FARE 22 ) -

rstchown

on

TR X ARG EE 2 S W DA SR A RE
e BRAETE N ER L chown 1« 24 rstchown 1%
BN offif, F1EH PRIV FILE CHOWN SELF 4¥F
s ATHAT chown $#1F -

secondarycache

all

PEHITE s R (L2ARC) HERTFRINZE - 1]
AEMI{E A4S all ~ none fll metadata . WIRIKEN
all: WA PR CEIR A 20k F - MR E
Hnone. NIH A EIEFTEIEEH A SHEG - W
Ri%E N metadata, N HETEIEEHHET -

setuid

iR E

on

PRI ARG & 2FRIC setuid il -

shadow

T

None

1 ZFS U RGN URLREIR W S RSS2
F o BN URTARRI S R GOERR BIIRE T
BT RSGE . EHETERITN, L
TSI ST RGUIRE T A k-
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Fs5-1 ZESAHLUE A

(&)

Bt KR

REE

]

TATH

share.nfs

of f

BT QIR & A ZFS ST A GE ) NFS =5
FEAIFE R LD - ST LU 2fs share i &
A5 NFS 2=, i zfs unshare a7 B & i NES
. i 2fs share wr & A A NFS R iR T2
T NFS S B o A I E NFS =B
B 1ES I 153 TUR <L RIIGE I ZFS 3T
R -

ARILZ ZFS XM RGHIE LR, HZ I
153 TR <SR RIBUH 32 ZFS SRS .

TATH

share.smb

of f

BT QIR & A ZFS ST ZA S SMB =3
PR . o] UHEH 2fs share i $ %
i SMB 2, {#H zfs unshare d S BUH & i
SMB 5 . {fiff] zfs share @< % i SMB =M}
BTFERE SMB L =B . HXIKE SMB HEE
HREER . 155 I 153 TUHRY L= RMIEUE L 5
ZFS MR G -

snapdir FIF R

hidden

P zfs H RAESF RGURH FH BRI 2 1]
T ARERRBNEZEE. 2 0E 177 TH
{1 “ZFS PRIEHEAR” -

sync FATHR

standard

TE SR G ESE AT - rTREEE

&

®  standard (EREMH) . BRBERP RS S
% (4l fsync~ 0 DSYNC~ O SYNCZ) H AZIE
[¥|H & (intentlog) -

B always: Eﬁﬁi%)\ﬁfiﬁ‘%?ﬁ%%#@ﬁ*
AR 0] 2R G0 e R FC R BTS2 A fEid e o It
H2SERZEIERERIZ -

m  disabled: FOREEMFEIFER (UHT— ki
SCHSSHMT . AR R GRS RSB E N
FfbdR, IXATRESIEREF LRV P o B fE AT f 4t
AR PERE . Hs AR XS o

& - I disabled (HAFH GRS, By ZFS 272
Wi R PR S AR S 55 7 K. U s e e
T NFES #4F o 75 MBS SRS REET /var
XHFRG FIRE M ET RS SEEIMT N - N
TR Bds = s E R RN E - A
SES T MEERTE R KBS A BE(H LA -
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Fs5-1 ZFS AHLUE LR (&)

BiEE 3] BREE BEER

type FFH N/A HEErE, M TR AR IR
filesystem (XHFRGEEE) ~ volume B(
snapshot o

used HeE N/A SURRTE . AR R AT {4 o R
LR
AXRVEHH, 152 05 135 T “used J&
P

usedbychildren e off B, R T ARIN SR S0 + 500 5 A AL
2B QR SR S IR R R
1225 o R 4R S 0 usedchild -

usedbydataset e off M. T RN R A S 5 AR 223 ()
i WURAE S PSSR A RO MR AT A
refreservation 74 23 (A fE BHEELE AR . FREAN
B - R PEIEES Y usedds -

usedbyrefreservation’y‘ﬁl? off HEEME. TR BRI B
refreservation i HPURGELZS (R & WISMHIER:
refreservation. FFREMOZZSM - LB IENSES
usedrefreserv o

usedbysnapshots BT off M ﬁ?ﬁiﬂ%ﬂ@%ﬂ@’l‘ﬁﬂﬁﬁ)ﬂﬂ@%%
F) e FERlE, WSS SR R AT A IR R R B
. RRBOZME SR . EEE, HEAZ R
IR used B PEEM RN 2 AN RIEAT DL 2
8] o B ERI4E S ) usedsnap -

version e N/A FORNE R GAERER, PR, & 5 ikl 7o
Ko BRI AR B L SR A R AT R 2
PEIRRA B S HIRRA - AR ZER, 1BS U 2fs
upgrade Mo

utf8only i /KB off B PR R A U4 B UTE-8 FARHM RS
AR TR . SUHERGOR M N R A 2 SO
o MREFIEEEREED off. WA VL
% E normalization B, A RFRHZENER
B M none - utf8only JEIERIEREE S of f - TEOIGE
S RGO Ut g 1k -

volsize G2 N/A Y EHEE BN AN -

XA, 5 L% 140 T “volsize I
.
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Fs5-1 ZESAHLUE A (&)

]

WNBIEE BN AN . —BHAER. Hk/h
EREEE, HILNEAE BRI ESR AN &
HIER AR K /N ) 8 KB - YN T 512 F 195 128
KB 2 A1) 2 BT AR -

It 1446 5 OF volblock -

PETRIFT TR0 AR RSP 2 25 R 0 LA Rl
o WREFE IR S WER 7R
BERPESS . BRI SRR S A 2 TR
IR BREE ofr (RH) -

e R O RGN EE 2R . 1R
WEIZENE. ERXEPREASRCERS. F
It ZFS FEWCEITE RIA BEFE BRI R SUIF R GE - &
WEEDIEIS . 2 BB S RS E %
R

FXRF ZFS HTEZENXBNHEZELR. HS
VLEE 236 TUHRIY “TEZHE T X3k Solaris R GEHI {5
F ZES” -

BHEE il REE
volblocksize W 8 KB
vscan i R {E Off
zoned A R{E N/A
xattr ﬁfﬁ<ﬁ§ on

EHALL S RGURBIAH (on) BEEH (of f) 7 RIR
(e

ZFS RiEKRBE S

A UGB TEE R B A AR M - R AU A i 4K . G AR IR E T
REBURIEE SR - TERXFMEILT . 3R 5-1 AU ER > 2RI a4 2

THEAIH T RBEAUELE 2 5-1 0 H T TRk -

= available

®m  compressratio
®  creation

m  keystatus

=  mounted

= origin

=  referenced

m  rekeydate

= type

®  ysed

HRIFAMER, HZ M # 135 T “used BT -
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®  uysedbychildren
®  ysedbydataset
m  usedbyrefreservation

m  usedbysnapshots

G R RZ A (45 used ~ referenced Al availableJE@I:) WHEZERE. 1ES U
5 30 TUHIAY “ZFS Bg AL 23 [RI0mK o

used B 1E

used EPEE — RN RN BHRE K ELATEE S I 2 A& . T fRIEL
B S A BC UM 70 B S (R SR A AL %A - (o AR B =S (R AN AR RR SR Pl R =S ). (B
EE AL A OB E AT 23 [7] - B SR o5 ARt 25 = 1w 8 DA R DL 1R 75 2
BB B SR AT TR T o s 1) R 187 g EL {58 FH 2[RRI B = [ O e K

OIEARIGRT . Ha 5 @EW?%V%I#%%Z@ﬁﬁA¥ AT REE 5 DARTHYER
MR THE = o BEE S ARG AZAL . DI Z S S AR MR R H . 21 EAE
PRI {58 FH 2 TR A o DR P PR B i 2 ) 2 e EL % R BSRAIT J 2 TR B =
N BRI AT N AR R CRIGERT ) ARG A B - 7 SRR 25 (W] (R P
HLER, W2 IE 31 TP S m AT

O R AR AR D S s MR AR . @, &
H%&&ﬁ%ﬂﬂ@%ﬁ@ {EFH fsync(3c) B0 SYNC DHREFR S AR E k. A —
SE A APRUIE R 23 25 1) (6 FH 1% 0 05 12 2 S BB -

iR zfs list -0 space a7 %, A LLEIR

usedbychildren -~ usedbydataset ~ usedbyrefreservat10n$ﬂusedbysnapshotsEﬁﬁEﬁ?
B o XL IR used BIEAN > NG SN AZE . HAXREZER. G20
F5-1-

AIZ BRI ZFSs ANLE M

ﬁ&ﬁ%ﬁﬂ%ﬁ%ﬁﬁTﬂﬁﬂﬁﬁ?ﬂ&%%ﬁ@oﬂ&%%ﬁﬂﬁ%ﬁuﬁm
zfs set AP B zfs create M P TIRE, 157 HS UL 144 TUHHIY “IXE ZFS J&14F1
5 122 TUHRIY “0ilf ZFS SUIHF R GE RBuSiAR o bR 1 BCETAI T B = (Rl 40 AR E R AL
%?Ti% ARBCEM T = R E ZER . ESULE 161 TR “1XE ZFS L&
T B 23 [A)”

ALl B ERIAYURIER E THRIAE IR BESE - FEXFME LT, 3 5-1 AUHBIER >
z&%ﬂ%ﬁ*% WMERIATIER . MIRBAR ISR TR SRR . SR
gt el IR -

THEAIH T AR ER RN, % 5-1 M HPET TR .

m  aclinherit
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BRI, 155 L5 201 TR “ACL B4 -
= atime
= canmount
®m  casesensitivity
= checksum

®  compression

m  copies
m  devices
m  dedup

®  encryption

= exec

m  keysource

®  Tlogbias

= mlslabel

®  mountpoint

= nbmand

® normalization

®  primarycache

®  quota

®  readonly

®  recordsize
BRVEGHA. 152 05 140 TUHRY “recordsize J&14” o

m  refquota

= refreservation

®m  reservation

= rstchown

m  secondarycache

= share.smb

®  share.nfs

®  setuid

®  spapdir

®  version

® vscan
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= ytf8only
m  vyolsize
ARIEHNH, 165 IE 140 TUHM “volsize JEIE” -
= volblocksize
= zoned

= xattr

canmount B 1§

R canmount JBMHARE N off> NIAREEH zfs mount B zfs mount -a My ¥ FEE (A&
%o BRI E N off 55 mountpoint JB X E N none FURRARML, X HI7ETF S
RGHE— AT LA AR 8 mountpoint JBYE o Fl4. AIRZBIEIRE N off. HEIR
RGN TR, HRXXERERG KA SR, I AU -
EREO T KXXHFRAER ALY 1 FeE XHEETUERSFTPIRERN. HAGA
B KA W] 5[] -

TELLF RGBT userpool 15 H: canmount JEIEIZRE N of f o FR/FUHF R
GIRFERE SR E N — AR S Jexport/home o TER ARG G BB METHG
KX RG A, (HKEA SR RGELR Y -

# zpool create userpool mirror c0t5d0 clt6d0

# zfs set canmount=off userpool

# zfs set mountpoint=/export/home userpool

# zfs set compression=on userpool

# zfs create userpool/userl

# zfs create userpool/user2

# zfs mount

userpool/userl /export/home/userl
userpool/user2 /export/home/user2

3[% canmount E’l?&gﬁ noauto %‘T"*%Y#%?ﬁg\ﬁﬁﬁﬁ i?éﬁ’ ﬁ’ﬁKﬁE Eiﬂﬁﬁ °

casesensitivity B

b PR R SO R G FH Y SC 4 DL AL SRR B 2 2
casesensitive~ caseinsensitive: iﬁf%fEﬁFiKﬁﬁ*$ﬂ£@ﬂﬁ&*§ﬂ@ﬁaé§(mixed)o

BB UM SR R GUR A X 7 K/NE RILECES KIS 78 H 5 SR A X 20 R
/NE SR GRITURAIT AR - DXKBIE T 7ER S BIRMESUE RGP T REFELL T
B HxHi 2 DEIRMNX 0 KNG U R E RME—/Y . B D RNFHIA
JE TG AR ME—HY

BN, FAHRAPTEER S S foo ~ Foo Fll FO0 o ISR TE KX foo MEAT ATREFZZC (41
Ul foo~ FOO~ FoO~ foo %) T AKX/ K/NERIILHD, NNAVLELH LSS =M IE

X2 —VEUCEES o ToVEARIE L B B R SCAE D DL EC S H AT DUARIE 2

VEFE[E] — SCAFE N foo WIMEMITE RAIVLEC I . HEH RIRFFAZ . #%EIE

foo~ FOO~ o0~ Foo “FMAN X 43 K/INE DLEC T 1 SCA kLG £ AR R -
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utf8only ~ normalization Fll casesensitivity JEIAFEML T v DL ZFS /IS
HEEESERAH A REEIR - HXEZER. 1655 ILE 222 1T “Z=HE ZFS AR~ -

copies JBE
TERN—IinT EPELORE . QIERATRE. ZFS XA ARG EHE 2 e A R AL B 276 2
W o LINREFR A E B (ditto blocks) -

TEME A ATRRH . BT LA 2fs set copies a7l H F AR 2 DEIA, IXELEIA
WIS ARG T - 140 -

Hr

# zfs set copies=2 users/home

# zfs get copies users/home

NAME PROPERTY VALUE SOURCE
users/home copies 2 local

AHEMER 1S 2803 BRETEN 1o BR 7RISR TR DS XA A T

B4 5 RAID-Z 2 RN BLE -

et ZFS I BE ) 2 DRI R an s

o E ST ZFS BUE A AR RS (B Bl (— AR AR
W) ) IRERGEEEE R RES] -

o SRR BRI — AT -

o SRVFETETFEREIRE 2 S0 LR SCIE AR G0y FE Al AR 128 K R R

i - IRPEAF i H B S 3R (ditto blocks) FIMIE . FIREZ 2 MEIAE T A L. X
A BRI R 5 R T RE 2 S BUYTH B R (ditto blocks) AN AT -

TR RO 7 ARTU RN DL R 75 R B R AR B RGN . Al RE & R EE H (ditto
blocks) »

dedup B'1E

dedup J&PEFE S A N SCHE R G IHER B R B - RS RSUEM T dedup &1, NI
2 LR A 77 2R B R Rk 255 2 AU ME— R . (550 2 R 3t = m A A
o

FERGAE DU TR R Al AR T4 ARG BRI RS LS dedup BT -

1. WESE 2R e TEEBIEMER = L= R E - QERE IR 2 TE
SRR WS A dedup B X - 40 -
# zdb -S tank

Simulated DDT histogram:
bucket allocated referenced
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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 1560M  40.3M  40.3M
256 7 302K 48K  53.7K 2.27K 88.6M 17.3M 19.5M
512 4 131K 7.50K 7.75K 2.74K 102M  5.62M 5.79M
2K 1 2K 2K 2K 3.23K 6.47M 6.47M 6.47M
8K 1 128K 5K 5K 13.9K 1.74G 69.5M 69.5M

Total 2.63M 277G 218G 225G 3.22M 337G 263G 270G

dedup = 1.20, compress = 1.28, copies = 1.03, dedup * compress / copies = 1.50
QAR T B R AR L KT 2, B A IR rTRE 2 RS AT 4

fE LR, EEHEEMEREL N T 2, PIKESCREE A dedup
2. IR ARGEA R R AAF R SR B SRR MRS -
AL EE SIEMER R IEY D 320 71T
» FHECHISRERLL 320 - 4140 -
in-core DDT size = 2.63M x 320 = 841.60M
3. HEGHIEMERR AT LSE 2R AN EEEIEMERIMEREREE - WRAEAR

HEHIRMER RS AREL, WIPERERIEC . B0, WERAGAWE LR NTFE
Ko MIMBERIEFA T dedup MIASCIF R GER K KRR ARGIVERE -

TEJEH dedup B dedup I FI B LS T checksum J& 1 - FFBIEEIZE N verify &
WTHEE sha256,verify - YRGB IEILE T verity, HNMEEGHERZES . T
ZFS 2 5IAERITEF R, IR 5 2 AHE -

DU R GEE Lt - i -
# zfs set dedup=on tank/home
AU 2fs get i 2 THE B ILE T dedup JBE -

SAAE G HHEMER SN X AGUE R ER, B EEEEAEER - flian. &
AT AR 2 B BRI L - 5 -

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

DEDUP FIIFE /R EL L A T % /D BB BEMISR o QI SRTEATAT S R 58 F AR B IE F dedup &
T B WERNINIE SR RS B A T dedup J@TE. I pEpup EEIE 1.00x -

AT LL{HEH zpool get @i i€ dedupratio ETEMIE - 141 -
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140

# zpool get dedupratio export
NAME  PROPERTY VALUE SOURCE
rpool dedupratio 3.00x -

Ikttt e B skt LSBT 2 /) B A BRI

encryption BE

A LU encryption B IN% ZFS X RS - AXELFER. HSULE 166 TTHHY
“hn%& ZFS XFERSG” -

recordsize B
recordsizeEﬁﬁEﬂUjZf#fﬁéfqDE@jZ##TEiEEEEQE@tEjid\o

R R T R T RN E E L A SCAR A T U5 IR B 2 AR - ZFS 2R
P 0 B g 5 (RIS SO AL P PR SR o B 2D S KN o T AR K B SCERE T 1R
BUNPIBENLR R SRR S . X ERE AT REA BRI - FF recordsize {HEE
TE KT 85 TR R FE A0 5 R/ N {E T DL $R = e RE - s Z @A R %R 1
T HEN SRS BN aE SR PERE = ARG o F5E A/ NATUE 2 IIH
TWwE. HHELHARTEET 512 F RN T 128 KB 3B REEN
recordsize {E{XGENA 2 5 BRI ST - B ST AN 252 2520 -

R EREE S N recsize

share.smb B £
I J&E BT Oracle Solaris SMB IR %52 A ZFS XCE ARG =, HFri R B B Al 2e I -

HIETEMN off L on W, (AR A MY SR (0 HL S e i g M = o It
PEIRE N of i PRI IERI IR ZBUHILE « HRMEH share. smb JEIERI7R
Bl 155 UL 153 TUHRY “FR = I0H L= ZFS U RS -

volsize BT

volsize BIEIEEERIEH AN . BRETEN T, Q&S EME A/ DNOFE 2SR« XF
volsize PATART B ACHI 45 S Bk Dy ol 7 BE 25 R A S5 S0P B o X LG A5 S 1B A P 7 AR Y
BAIMT R . RG-SR B LAz R, N SEBERE AT HaldE
A, BAREET BRI IRAEENERE R E G N, FRLE s
KON, e R ERTEN o EEEE RN NAZRE NN o

RUEFHAEI, HA LB N -2fs create -V 87 s brics BUTE G 84 e 5 B0 70 B8 28 A 5
ARG - BEREBHEIE RS G NEENE . X THAE. MEERPAS
ST volsize HYTH K o

GREHENEZELR. 155 ILE 233 7T “ZFS &7 .
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ZFs R RiE

B 7 AHLURMESS . ZFS M2 RHEE M P Bk . FP RN ZFS 1T A i, H ]
F RS rP A TR S BRI R R 4

F @ 4 L0 & LU YE -

» DAEEESTE (). UEAYUBRTEMX )

o PR NGER . BEEOL AR s e
o FPRPEA R KK 256 DFAT -

FUIEYE I 0 LN I ANER 7 (H ZFS ANl 8 FH I 4 PR TA] -
module:property

TERE A P R R . B BB Y module 5543 K] DNS 184 . DUR & A
PN R A AR F — B R T AR & - DL com.oracte. LRI MEHA R
fit Oracle Corporation {# [ -

FI @ PERE LT & LT 45E -

» IR SRR B AN SRR TR AT R ALK -
» P EIEER R KK 1024 TF4F -

B -

# zfs set dept:users=finance userpool/userl
# zfs set dept:users=general userpool/user2
# zfs set dept:users=itops userpool/user3

SEAEHUTHRERIFTE @4 (W 2fs list zfs get~ zfs set &) HBA[FRALFEANLE
PR ek

Bign -

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

SUERIE— P EYE. EEH 2fs inherit @7 o Fil40 -
# zfs inherit -r dept:users userpool

WARER IR R P RE Sz m e MR H e 2R -
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EHZIFS XEHRFHER

zfs list ay Vet 7 —FiH TEFMEWHHREE BRI RILH] - AT xR
WA R A AT 1 -

SIHERZFSER

T AN AT R 2fs list iy ] AT HEARIREGEE . Lad ] BRES
AT E SR EN 2R, DL E used available - referenced bl mountp01nt JE A
H ARXEBENEZER. B85 IUE 124 5UHR) “ZFS BIEN4E

fan

# 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

G4 & AT A e < A AT FP R PR SR RO R R E B R - AN
F - e 2200 DL VA 05 R i BRI AT A Bl

# zfs list -t all -r users/home/mark

NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark
users/home/mark@yesterday 0 - 1.006 -
users/home/mark@today 0 - 1.006 -

T LASS & S R G EE BN 2fs tist @ s o A0

# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark

AT Rl 7 W iRk T tank/home/gina M HFTH TSI RGIHIEARE R -

# 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

BX zfs list i P HAMEE . ES U 2fs(1M)

LIZE R ZFS Eif

i o~ -t Al -HIET AT -2 s List & T E T -
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I IFS XHRFEER

AL - o eI LK T 7 TR R IE 5 70 W 21 3% m] U il PE(E it - ] DURFTE T B8l
ERIEEAERS R . BRI ZZRNEIERRIERNSIR. HZILE 124 110
) “ZFS JBIET 4" o bR T E CRIBIESD . -0 JEIISIZAE AT LA & F4F name.  LUFEBH %R
I VRRECTYE/EE DR 7

LR RBIEF zfs 1ist R nEHRE AFRLL L share.nfs A mountpoint fE4MH -

# 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

ATLUBEA -t T e B R B SRR . TR R TR R

%52 ZFSKTZIYRA

et 158

filesystem RGN
volume &

share XA RGILE
snapshot NSt

-t T ] e R R R A R AU 5 RS o LU R BRI - £ M - 0 JETTR
BRFATE S RGP used JE 1 -

# 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

(P -H JZET AT AR B I 2 s Vist bR e (A -H RTINS . FTE 2SR ER Tab
FRAHUR o U TF TR (BN SIHAR ) o T seRAE M - LURoRpl
BoR TERAAE HIEY -2fs List A & PTAE RO -

# zfs list -r -H -o name users/home
users/home
users/home/cindy

% 5% . &I Oracle Solaris ZFS X4 & 4% 143



B zFS B

users/home/gina
users/home/gina/projects
users/home/gina/projects/fsl
users/home/gina/projects/fs2
users/home/mark
users/home/neil

=EIEZFS B

144

BOREEEMEET 2fs O set « inherit fll get Tan & AAEFE o
w5144 TUPE IR E ZFS B IR
w58 145 TUHPIY <Yk ZFS JE 1
w5145 TUHPEY “E i ZFS B

ZEZFS B

ATLLEH zfs set s S EUUEM AT B EEEEM: - 80, Wl LR zfs create iy
STEQIEEE RN E R . AR RENEIEEREENSIR. 155 ILE 135 TIHR
“HXE W) ZFS AHLE M -

zfs set @1 % KM property=value t& B IEMEIF . KRG ZEIRERIR - 2fs set I
U A REIR B BB — 1M E ik -

LT /R tank/home HY atime J&EIZE N offo

# zfs set atime=off tank/home

AN, AT R GURIES AT QI S R G EL - I -

# zfs create -o atime=off tank/home

ATLAER DA 5 TR G 2% (F K/ Ny ) $6 @ 8F | I{E - BkmeTPEZ - HiAf
E—E ST R ER b, HTRRFY, HeEHRN HAEELRRTFT- U
TP zfs set P HRFBEFRIZZ, 7E users/home/mark XX R GEH R quota B
TEIR'E M{E 20 GB -

# 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

AR ZALE 100% WA ARG EIRERIE. W2 EREUTUTARIHE -

# zfs set quota=20gb users/home/mark
cannot set property for ’/users/home/mark’: out of space

R FRIENEX D NG FFHLA0NGFEE {Hmountpoint ISk . ZEIEHI(E
MR AE & RS FRE il LB &/ NG Fht .
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B zFs B

X zfsset M PMIELZEE . ESIL 2fs(1IM) -

Lk ZFS B¢

BRAFEX RS RS RARE 1 ECRTEII 2 [, SRR 1 RCRRI T =S [ 9h . A
A AT BE B IEE WA R GRS HRIE - MR A e IR E s E 2
B, NIEEAZEIENELEE - WL 2fs inherit ar STEBRFEABIE(E, W TIREEA
S R G AK % E -

LR RBIEF zfs set @4 4 tank/home/jeff X RGBS E46 - ARG, M zfs
inherit {GBR compression J@ 1. MM 1% IR EAE &G A{E of f - 1T home Al tank XK
AU E compression @1, LS {HHEAE - WIRMEEEH T ESs. WHFHRE
BRI ENE (TEATREIF ) 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

WHERIEE T -k, M LLE R 772N inherit 7874 « ELL Rl Zar$%
{8 tank/home LA K2 & AT REELA BIFT A G (L ARYA K compression JEMERIE -

# zfs inherit -r compression tank/home

R A - o B SEERATE TR O RS S R TR -

BX zfs inherit MYEZER. BSI 2fs(1M) -

#if ZFS B

TWEEEN R A TR 2fs list S BXRHEZER, 1HESILE 142 UMY
“FIHER ZESEH” . HE, N TEAEWMMAGRSES . EHEH 2fs get i LLE IR
PR EAE A

A LAHEF 2fs get ap SRR (TATEIREE M - DL N Rl ESE S PR AN E
A
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B zFS B

# zfs get checksum tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws checksum on default

S VUFE SoURCE R IEEAARIR - T RE AT BERIIRIE -

%5-3 H]HEMY SOURCE fH (zfs get i %)

FE A

default MRSy B 8 B AR AT S B AR B R (- (EHAYE 1%
JeE PR A 1 -

inherited from dataset-name IR EYR K dataset-name FTHE & MY L EHREE o

local HHH 2fs set AR B B iz R (S -

temporary IR IEERER 2fs mount -o TR ERY. F HAEFEEIAA

e AREESARIENESER, 1§58 152 T 6
G R R -

- (FE) IR B o« FLAE Y ZFS 2K -

AT LA RS T aV RO RATE BRI (E - DUTRBIGEA atl S8+

# zfs get all tank/home

NAME PROPERTY VALUE SOURCE
tank/home aclinherit restricted default
tank/home aclmode discard default
tank/home atime on default
tank/home available 66.9G -
tank/home canmount on default
tank/home casesensitivity mixed -
tank/home checksum on default
tank/home compression off default
tank/home compressratio 1.00x -
tank/home copies 1 default
tank/home creation Fri May 11 10:58 2012 -
tank/home dedup off default
tank/home devices on default
tank/home encryption off -
tank/home exec on default
tank/home keysource none default
tank/home keystatus none -
tank/home logbias latency default
tank/home mlslabel none -
tank/home mounted yes -
tank/home mountpoint /tank/home default
tank/home multilevel off -
tank/home nbmand off default
tank/home normalization none -
tank/home primarycache all default
tank/home quota none default
tank/home readonly off default
tank/home recordsize 128K default
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tank/home referenced 43K -
tank/home refquota none default
tank/home refreservation none default
tank/home rekeydate - default
tank/home reservation none default
tank/home rstchown on default
tank/home secondarycache all default
tank/home setuid on default
tank/home shadow none -
tank/home share.* . local
tank/home snapdir hidden default
tank/home sync standard default
tank/home type filesystem -
tank/home used 8.54M -
tank/home usedbychildren 8.49M -
tank/home usedbydataset 43K -
tank/home usedbyrefreservation 0 -
tank/home usedbysnapshots 0 -
tank/home utf8only off -
tank/home version 6 -
tank/home vscan off default
tank/home xattr on default
tank/home zoned off default

S zfs get WY -s EIT. AT AR AVER @ B R @ Mk o 8 e m n R —
Sy, MTHEARTRIEEN . N2 BrBEaHRERENMEE . AR
HUELHE Local ~ default~ inherited - temporary A/l none - L FRPIE R T EAE tank/ws
AR E AR -

# zfs get -s local all tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws compression on local

DL AR RIS Al 5 - GETES S A . DU DL IR 77 X B8 & S R SR T2
e E RN - ELL NI, DLsiH77 X ER T tank/home HHFTH U R SRR A IGES
a1k

# zfs get -r -s temporary all tank/home

NAME PROPERTY VALUE SOURCE

tank/home atime off temporary
tank/home/jeff atime off temporary
tank/home/mark quota 206G temporary

ATLACE AR FU AR SCPE RGN T I 2fs get dn EEMIRIEI KRV Vs A
A S R - B

# zfs get -s local all

tank/home atime off local
tank/home/jeff atime off local
tank/home/mark quota 20G local

X zfsget MPMIHELZEE . ESI 2fs(1IM) -
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H#H7rs TR S

EHATHRERIZAR ZFs B¢

zfs get MY X FE NI B AR TZITHY -HF -0 JET - AILLEERT -1 BT E b k(8 B3t

F Tab PR L2 o (S —Z0 2SR T R IRE TREAT - ATLLEA o B WLAAN T 75

2 il H

»  FFF name A UL 5E S BRI EMESI R —RS R . W1 58 124 TUHHRY “ZES J&PEAN 40 %
TRTIE -

s GRS SRR FEE F B « name ~ value~ property fll source 51132, J5 1 FRREZS 1%
MR XFEES MR EIEE -

LR RS BA a0 - zfs get W -H Fll o TR FEZR FAAME -

# zfs get -H -o value compression tank/home
on

-p TR B R AR & RS - 120, 1MB F3R 58 1000000 - LRI AT F240F 7
2 fH A

# zfs get -H -o value -p used tank/home
182983742

ATLAEE SR - r TS BTRAE R, DL IH77 XA R R E KE - LU Rl
A -H~ -0 Fll - r LT N export/home K HIGRIGE X RAE LR used BIE(E . [FIRT
W bR

# zfs get -H -o name,value -r used export/home

£ ZFS LR 5

148

ATSER T ZPS AT EER S RS -

148 TUHHY “EPE ZFS HEk s

55 150 TUHAY 4%k ZFS AR5

55 152 TUHAY < R IE2km 1

2 152 TUHPRY “BH %L ZFS XU R 50

B ZFSHEH S

BRETEOUT s ZFS SUIF RGUE QIR B ahfak « m] DAE SCIF AR G E EE B AT
N WA -

SAN ] LIEGIEEI B zpool create HY -m B HUN M SR AGHR BB B HEE N - B
KOEMWELER . S WE 45 TP Gl ZFs f7 it -
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Fi ZFS XU R SR ZFS i@ i iR 55 B2 T2 (Service Management Facility, SMF) ]
svc://system/filesystem/local IRESTES | FHIHEEL - U RGEHEEAE /path T Hr
path & X RGI AR -

ATLLE zfs set @75 Ff mountpoint BIEIRE N EREE, DIEEREHEET - ZFS H
hElEE E RS (RFE)  HESEECCBRII RS -

ZFS X RGTC T B /ete/vstab SUIFHIATZES | S B R -

mountpoint B ELEAR o HI4T, WHE pool/home B mountpoint JBIEIRE N
/export/stuff: il pool/home/user Pk /export/stuff/user A mountpoint JEEE

RHE S R iR mountpoint JEVEE Y none « tLAN.  canmount JETETT L
FE2H R BRI RS - H K canmount BRI E ZEE. 152 UL 137 TR
“canmount JE1E”

WATLAH A 2Fs set 44 mountpoint JEIEIRE N legacy. M@ &SRR 1 B XE
BESCPERSGE o XFERT LR 1 ZFS B ZIFE RS B SR R GE - AN A0S B 45 mount
Al umount @ S TENIL S TE LUK setc/vistab X1 BREGHBWELZEERE. 1§
Z ILEE 150 TTHRY “fR it m” -

BaiiE#H =

= mountpoint JEIEM legacy B none BB NRFERSAZIT . ZFS & H sIHEE U &
5.

» QR ZFS IEMEEH SRS (RS YA EBOETEE H H mountpoint JE 14
EEE NS RGP BOH LIRS -

mountpoint B R legacy HIRTE U R GEER R ZFS SRE R - ELL @i, gl T
—MNEEER S ZFS BB E PRI SR RS

# 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 -

Fan, ezl N Rl R, BXIRE mountpoint & -

# 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 -
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mountpoint EIEE IS . S ARGOR H AN IH A BUHER, HFEFTEEER SR
Ao FEEUR B FARETE BT A - 402R ZBS B T O ARG EAL THE SRS T To R 1
HEBUHER, WaREEIR, H %2R T FolBuE LS -

3R EE I

JEIT B mountpoint BIHIXE N legacy, AIUAHAESH TEREM ZFS X RS - 145
ARG WUETS mount 1 umount 7% DL & /ete/vEstab XX RE T o« ZFS £ 5[ FHAS
SEMERESE RS, HH ZFS mount Fl umount #i7 & AN S5 I BT SCH R G HR
1THAE . DUFRBIE R T W E R i MR BRI B ZFS U RS -

# zfs set mountpoint=legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt

LHEGI S BEh R EE GO RGE, LI /ete/vEstab SUAFHER T —
Wio /etc/vEstab XAFHIRII AT REF ECAAN T BIFTS -

#device device mount FS fsck mount  mount
#to mount to fsck point type pass at boot options
#

tank/home/eric - /mnt zfs - yes -

device to fsck il fsck pass WIIKE N -» FEH fsck i AN EH T ZFS XIFERS - K
ZFS BR E B 2 EE . ES L 26 TUHHIY “HHSME L.

TH ZFS TR G

IR RAT ARG G| S0, ZFS S EIFEE RS - (N FEHE SRRk m, 5i&
BREHEEBEES RS GV EER 2fs mount f15 -

RHATAT S E 2fs mount 7 2 0] LR R ZFS B 4B O8N E X B85 . 155
B ESSASER . Hla -

# zfs mount | grep tank/home

zfs mount | grep tank/home

tank/home /tank/home
tank/home/jeff /tank/home/jeff

ATLUEA -a i TEE R ZFS HERRIATH XIF RS - (RREHNXFRGA 2. f
L

# zfs mount -a

BRETEILT . ZFS A AVFEIRSS H XAV THZ 2Tk - filan

# zfs mount tank/home/lori
cannot mount ’'tank/home/lori’: filesystem already mounted
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e B a2 TRITEM - 2860 ZFs TRARF L8R filan .

# 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

HEHCUE RGN ERIES X RGRKN R TR E A — B0 - IS
T2 [FIFH R R YT -

Fs-a ZFSEERIHSC R MR A i

Bt FEHET

atime atime/noatime
devices devices/nodevices
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
xattr xattr/noaxttr

FEFET nosuid &2 nodevices, nosetuid Y4 o
A DA NFSv4 BH{G 2k aE A B 750 4 i B 48k NFS [ ZFS 2i6 H % o

£ NFS 55 as L OISR RGUR . NFS & P AL a] UK EEHT QIR R SXE R G ENE &L
YHERGHB N HEN R TR .

Bl RS % neo E3LZ T tank XFRGH HE L zee EFFEEER, MITEIZAR
F s QI /tank/baz Ji . EREZF VL EEZIATIL .

zee# mount neo:/tank /mnt
zee# 1s /mnt
baa bar

neo# zfs create tank/baz
zee% 1ls /mnt
baa bar baz

zee% ls /mnt/baz
filel file2
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M mbER R
WRBERA -0 JEIHY zfs mount < BAIRE 1 Bl — 870 AR A FEAT HE DT, N
I w5 SRR IEE - 2fs get Ay S FHXELEIE(EIRE ) temporary. FFEX(EAR
GUUH IR E Y HANIG(E - RO RGN E S T AN EIEE, Foiar
BPARE, HE R AT I D

FELLF 7RI X tank/home/neil SXAF RGIMIIRE T H L E ki (U EBOHE
HOERY .
# zfs mount -o ro users/home/neil

S B B BT E AR SO R G RY B P U I RFIREY remount 16T - 7ELL TR
BilrR s XTI S RS atime BVERTIT B BON of f -

# zfs mount -o remount,noatime users/home/neil
NAME PROPERTY VALUE SOURCE
users/home/neil atime off temporary

# zfs get atime users/home/perrin

BX zfs mount MLIHEZEE, 1HSI 2fs(IM) -

BGHIEE ZFS ST R 5

WL FEA 2fs unmount i< ] LUBUH LR ZFS SUMF RS - unmount iy 2 1] LR FH 42,
MBS RGFEBIRIENSEL -

FELUT R 50 RGERFRBUH A — D XU RS -

# zfs unmount users/home/mark

FELUT R P R — U RS

# zfs unmount /users/home/mark

WSO RS TR, W unmount A7 445520 - EER(FRUNEEBCCIF 2 5% TTD
W - T QSO RGN A AL T ARG . ST BOS BT R i 2540
Lo T, 2= A AT R R AT -

# zfs unmount tank/home/eric
cannot unmount ’'/tank/home/eric’: Device busy
# zfs unmount -f tank/home/eric

LR A AN, AT A AE S umount A & REEHEEL ZFS SXIF R &5 - 140 -

# umount /tank/home/bob

BK zfs umount i PMIBE L FER . HS I 2fs(1M) -
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HEMBUHEZ 7Fs XH RS

HEMBELZ ZFSs X HE %

Oracle Solaris 11.1 ﬁTTHﬁJ\_L*[ F ZFS @ 4k Ak ik, ZFS I =& o« TR TR 34
e A T BT =R .

BN RGAE LS MR . — P EZ A — Rl — I Wﬁf&ﬁ)&ﬁﬁﬂé
%Y#%anqﬂyﬁ#ﬁﬁ%hﬂ’]@@ BRAETE Y. FrE XX RGE AL . @, T—@J
AL [T, NFS RFBSas A 2E50 - WRAIE 7T AL, NFS RS EEhH
5. QIR ZFS Yﬁ:%auﬁ’] mountpoint JE IR E ) legacy. MIH BRI HHZSEH share
i LR

= share.nfs BIEESEHLIET LT T € X% A7 NES 2209 sharenfs [B14:
= share.smb JEIES B LT AT T € XA % 8 SMB 351 sharesmb &1 -
= sharenfs JEEF sharesmb JE 5 BT share.nfs J&IEF] share. smb BRI -

= /etc/dfs/dfstab SU#TEH%JH“%I%HT LA RYE - IXEIXEEEELL B B3t
ﬁ:%\/}L SMF B HE ZFS 8 UFS St =Z(F 8. LUMEEEY 5| S RSN A sh it %Yﬁ%
5. WIIREREIRE - HsharenfsjZsharesmb}%’Iﬁﬁﬁlﬁﬁﬁoﬂmﬁﬁﬁyﬁ%gﬁr%l
I T HEIRE

] sharemgrg%l]mﬁﬂﬁﬁ LG share a2y Al FH T OB E ST . ST H
AR o

= share-a % 5 LLEIHY share -ap & R Ak, EEXHRFH R AN
HJ - share -p EFA AT -

B, YR ELE tank/home KR AGE, 1 FEFHUIT 1K -

# zfs set share.nfs=on tank/home
b al AEIE S R gt = Bie e Bt Rl el DUESOIERIEE - filal -

# zfs set share.nfs.nosuid=on tank/home/userA

1EE— rfHlH, %I tank/home X RGIXE | share.nfs B, share.nfs J&IE(E Bk
BB E RO RYGE - lY -

# zfs create tank/home/userA
# zfs create tank/home/userB

ﬂfszfﬂﬁ ZFS /\%fin I%

Oracle Solaris 11 1BEA =27, Ak, UM P L E RS . EEREMRGIT
FRA ) 52 3

w  EHJ{H zfs set share i & AllE ZFS XA STHY NFS B SMB = .
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# zfs create rpool/fsl
# zfs set share=name=fsl,path=/rpool/fsl,prot=nfs rpool/fsl
name=fsl,path=/rpool/fsl,prot=nfs

s X5¥ sharenfs B sharesmb JEIEIXE 7 on AL ELE o 40

# zfs set sharenfs=on rpool/fsl
# grep fsl /etc/dfs/sharetab
/rpool/fsl fsl nfs Sec=sys, rw

ol A FE SR zfs get share i & o ARG ILE

# zfs get share rpool/fsl
NAME PROPERTY VALUE SOURCE
rpool/fsl share name=fsl,path=/rpool/fsl,prot=nfs local

A, AT ERZESUHE RGN share i &1 325 UHREXXHFRGEHIEME R, HiE
155 Oracle Solaris 10 ZATHRHAITELE AL o Fl40, FILEIFEAS 7ZFS RS -

# share -F nfs /tank/zfsfs
# grep zfsfs /etc/dfs/sharetab
/tank/zfsfs tank zfsfs nfs sec=sys, rw

FHITETE S 3= UFS XU RGIHITREE 2 — 2

# share -F nfs /ufsfs

# grep ufsfs /etc/dfs/sharetab

/ufsfs - nfs rw
/tank/zfsfs tank zfsfs nfs rw

b E— + :

HEY ZFs =%

zfs set my & H 18 NFS 8¢ SMB MM L R A A ZFS XX R % - 8l . ] LIFEQ]
R GHTX B share.nfs B share.smb J& % -

B, BRI = tank/sales SUF RS - W TR, BREILERERS 5
FR o JE1X tank/sales/logs XA H BN, K share.nfs @IS IEAT| 5
A%t H tank/sales/log X ARG 21 E Ty H BT RIFR -

# 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

AT LU IR DA 75 2O =S R TR BERF € R G root U5 [AIANKR -

# zfs set share.nfs=on tank/home/data
# zfs set share.nfs.sec.default.root=neo tank/home/data
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HEMBUHEZ 7Fs XH RS

BEEREMHMHA ZFS HE

TEEH KB BTt A 34 fostirh . £t 7 ¥rav =Bk, vIRIA ZrS @ Edk A, M
FEESPAM T H G o BN IR ERHIE R B B Y share J@1E o share JE14:HI A
share. BT LI AFRIRR o share B $E share.desc ~ share.nfs.nosuid Fll
share.smb.guestok -

share.nfs JBHAEHIE SIS NFS £ 2 ¢ share.smb JBIESRFIE G EH SMB 2= . 45
Y sharenfs Fll sharesmb J& TR AT H . HATEFMA. sharenfs 12 share.nfs 5]
% sharesmb ;& share.smb Y54 o WIRZEHLE tank/home XXIF ARG THHHELATT
HIIEE -

# zfs set share.nfs=on tank/home

TEMIRBIH . share.nfs BIE(E 2R BUEM GRS RSE HIA0

# 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

[Bith R By ZFs L 4K &

TEIHMHE, U sharenfs I sharesmb JE& G ARGk A& « HAth S RHESS F0%
RN LR | 2fs/shares XA, NEHAEA .

— MR SR B — TR SR RS LN ALK K sharenfs B sharesmb: M
sharenfs B sharesmb {HH NS RGL QIR A H = . iR, UIREEFR sharenfs
WE N on. MTERNARGHAUENTE L= HBEERE NFS FHE - #1401

# 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
A e

ZFS iR E

AT A e A Ak =, AT DUTE SMB BREE IR B AR PRI PR St B8 2 g RAE 1 - {51
-

# zfs share -o share.smb=on tank/workspace%myshare

TE E—7/REIH. zfs share @4 N tank/workspace X AF RS AIE T 4 N myshare # SMB
L= ] DLE SR RS L zfs/shares H K5 [R SMB = UL K GUREI% B R E
PR EL ACL - 51> SMB X BIREY | 2fs/shares SUHFFRIR - A0 -
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# 1s -1lv /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

i H N RGP OR I =@ - WIERAE L — REIHFf share. smb. guestok &ML
MER RS Bk A Sl 2 2= . il

# 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

FER LRGN T H 38 LR an 4 AR5 7E NFS s nf gE 2 R HB) - 40 -

# 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%suserA

# zfs share -o share.path=/tank/home/userB tank/homeSuserB

# 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

= RBLE T . R HAE ARG R T B RSER
share.auto W E N ot BEEA AR A HEN L E . 5K ZEHEMILZ/IER
[d], share.auto f&IEA ATEEA o

G I NFS IR ol DU a4 P o HBEMEan % NFS L= B Ol It = . fi
LA

# 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
A X NFS Fll SMB H:Z @ R4, 1S L share nfs(1M) Fll share_smb(1M) -
ZFSEEhEE

AEE I IEZER . 2 M RA AR EE—FTIRA - WERNZIREXHREH
PREJEIA, Hi2. X TXHRGEARHNFER . GRETFRAHRPA G, gt
NI VIELFRF () - HIUl. data/home/john FYFTIR 4 FRE data_home john o

WL X E share.autoname EIEH PR, #] LLAEAIHE H B SR SUE R GEH IRE R
SEFIR « FEARARIT D 2 (0 E S PR AT S S RGE AR - 1Y

# zfs create -o share.smb=on -o 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
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HEFEGEHZ ZFs X RS

WRAE W R AL T HZREH S RS ERE S share @i 8L zfs set share @
%, Hshare.auto [ERFEHINZE N of fo (FHNa CIHA S AIEG B ILE o HRPHALIT
APk H S E T A =

BRIFSHEFER
TEIEEH 2fs get a7 % TR SCH L =EMEE - DUF RFIER 70 Bn— 1 X RS
HJ share.nfs J@ 4 -

# zfs get share.nfs tank/sales
NAME PROPERTY  VALUE SOURCE
tank/sales share.nfs on local

LU /R 7 4 o 5 RO E R GE share.nfs JRTE -

# 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

zfs get all A VIEENBERIY RILZBMERE S -
] DLs g { A DR i A 2% NFS 8 SMB 25 B AR & R4S B

# 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.* default

WATFEZ ML, 5 EER AR E E SR E . fln.

# 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
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ENZIFS EEZREMHE

PG ARG IR ERE TR s M E MR SO = m e - Bl iR
FEQIE S RGN I E Rt WIS M E D off -

# 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 on 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

WA SMB 5=, JE AT LA NES S Z 1%« 140 -

# 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 -
fiHIBR SMB P -

# zfs set share.smb=off tank/multifs
# grep multifs /etc/dfs/sharetab
/tank/multifs  tank multifs nfs Sec=sys, rw

] DA e 4 Bl 2 R . B

# 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 -

EHHEUER M ZFS =

T LU B 2fs unshare a2 I BBOH Hk i & 3L i AR H B S - 140 -

# 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 i S0, SBUHLEE XHRGLE . IENXHRFE LT 2fs
share i % Z TSN X ARG 1% & share.nfs B share.smb JBIE 2 ], XEEHEEE RS
MR -

TE% i zfs unshare @i DB ASHIER EE LI, £ N IRX SRS L H 2fs share
i S S R GER E share.nfs B share.smb J@IENT, B 1S EHGTEERE
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kR zFrs =
& AT LLEIT B share.nfs B share. smb J& 1% E N off SREHE ARG . 40 -

# zfs set share.nfs=off tank/multifs
# grep multifs /etc/dfs/sharetab
#

AT LU 2fs destroy i < K A MR T 4 = o 540 -

# zfs destroy tank/home/abc%alshare

LB ZFS XFHEE

M Oracle Solaris 11 FF46 . #&1] LLTE Oracle Solaris 3F 2= 5 X I B @@L Rl & A NFS H£= .

w WIREEE T A ZFS X ARG H e EAE R R XA R A, AT DAY X f A =
o

o PR RGREITS F 2 RIS REIF 2Rz, W AT ITE 25 Xk
LSRG MR ARG ERMEAE 2RI, WA {Z 5] share
Ay RIS ARG -

B4, /export/home/data Fll /export/home/datal X REGETE zfszone AT HH 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 = 1T 7%/ #64 [o) #

FEATT H R AL AT % £ (P2

» EANTHHREERMHMXHRSE — 5 AMEEECUHERSGR (E113ITE Oracle
Solaris 11 Z Hifl#) . sharenfs fll sharesmb JBIESTEREIEEHF BEEEEME L=
Bl ERZEUGH T, —HEZHB N XHFRSG, XA LR 2
—HERN AL RAERZEENT . SARIFEM A EERMNILE. BT
DL, TES A RE & E R A AR a4 LR -

= I Oracle Solaris 11 A% — EM AR EIRA 34 25, B X RGILE T EAUNT
B RESTR. N B IRSS T2 FeH i =\ . A dud b aldma 2RSS 21
B AN BRI FH e =2 1k K -

o R

# zfs get share.nfs filesystem
# zfs get share.smb filesystem

s {RE|SFMEEIHAY BE, 154 sharenfs Fll sharesmb & 1 B 9 H IR IE{E -
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160

= M Oracle Solaris 11 Express 7+ 4% — 7£ Oracle Solaris 11 fl1 11.1 H1. sharenfs I
sharesmb J& I HAEEA of f flon {H - iXELJEIEA T T & SCHLZREE -

/etc/dfs/dfstab SUIEA A TES [ SN A= RS 55N, REHIIEZEED
JEHSUE R G ZRIFT A EEEL ZFS U R %G - 14 sharenfs B sharesmb X & on
B, FEHEE.

sharemgr £2 1A AT o (500 share en A TAIEZ GV = o share-adi ¥
5 LLHT share -ap an & L Ak, EESHFRGRZFF AR - share -p BTTA
Pl

o FAREFEG — WIRFEZ LA TRRA B R B 2 5 205 [ 5 [8] Oracle Solaris 11 Express
BE. NI ZFS H:Z BB AN IERHRY - 9F ZFS AL « (RIESTH S| F EEIHIY
BE. NITE pkg update #1F 2 BTN % & e RAF A L ZACEMRIA . LUEEEWR/E ZFS
R D IR = E -
TERZIH BE #, {#FH sharemgr show -vp e85 Al ST L= K HLE -
U M S ErtE R

# zfs get sharenfs filesystem
# zfs get sharesmb filesystem

WS BB EHPY BE. 164 sharenfs Fll sharesmb J& 1 LL K (] sharemgr & X HIFT
A EE N HIFIGE -

w EHERBUEEZITHA {1 H unshare -a M2 8 unshareall dy & W EUH L E &R
i, @%X%\E?ﬁ SMF HERGERE . (RS EFLZANLEE, N2KE
B ERGME B ERR S, H R — MR-

Xf ZFS X 4 Z G A = e A 1 T R HERR
LI 7 SR R

» {E zfs clone fll zfs send #{FHH. LZJEMERN L 2fs/shares SUAFRIALEETT A
[d] o .zfs/shares LR A TERIEHFIF R EETE 2fs clone il zfs send #1F - W&
HERHEZRE R SERIYR . HX 2fs send Fll zfs receive FAEHARIAYEIEIT
FRIUEER . 152 JLEE 190 TUHRIY “[a) ZFS PRERGERN AR EE” « SERCE R
ZIG. a5k E E—ra R, s R K H RS TR ZES U RS 5y |24
IR R E -

o G R ES B B = H A B 2h AR S a4
o MR RGERIETHAL T HZRE, EREH share.auto [HEGEIREN
offo

o QSO A SR AR R T R S B oI, MR RETR A H
BN Redket -

o WRDUR BTG, WIS S SR AR - ERXFMEOLT . 4B
PrtE . WMRES M2 e =, We] DLEAIE S =RHE (LR AR

TR T BRI IR R BRI (MRFE) -

EIUN
) .

)
=
)
=
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HEZRE A RFTR
INVALID ST WAENEA —BiE S ZER T e S BT 2 TR0

Hih = phse,

Hopth 3 =2 b # zfs share FS%share
LA T A0 2 oA R AL ZZ AR 5 A
BT RAFEENRNE - EHEIERERR. RIF

IR

SHARED AT IHZRE - TR HATAEATHAE

UNSHARED HEHYEHEBE L E . i/ zfs share dn & EFT LA L EAR
YRS -

UNVALIDATED FEH TR - BEWIEENXHRS HH 2fs share i HFTILZ RN ILZE R
MRERLS T T HZRE . U BER XHRSG . WRXHERGEAGTIE, N2
R E RS YAl XIR 2 M4 REF LR EE 2R GRS
Xig . 80, FTRATFHILEN ZFSIE "SHARED" (C4L%) ), B4 RfEdL
HEAE, HERIELAEELE.  F OFBRIRESEEN "INVALID" (JC
) ) . BE. ETTLUE share -A @45
HFTEEEE I RAEWITE LS .. XES
BB B R G TR FTA S E TR
"UNSHARED" (#H=) (FHZUE A
=) B "INVALID" (Jo3) -

1% B ZFS B EnF0Fn &8 == (8]

A] LLE T quota J& TEXT SCHE AR G5 AT LAE P A 16 28 = ) St O ELRR i o b, 2 w] DAfSE
reservation J&MERARIE—E MR AL 2 R RS RGH « XN IERN A TR E
T eSS RG A R Z X RGRIFTR E X -

HEtE UL WX tank/home XA RGIXE T HCAL. NI tank/home REFB BRI AR
S S (A R AN BERE I IO AT - [FIRE . QISR N tank/home $EE T TR 25 [H]. 1]
tank/home R EMMBERRESHERZIIE A « KRG M H AT J5 U068 ARG E 22 8
= used BIEHITIRE -

refquota fll refreservation BIEH TEM XA ARZZ M, HASEENR (WHRIEFE
) 5 PR R 2 B AR .

TELY Solaris & AT filr 1 12 AT LUARRE I T-455 72 F P B B ST T o5 P e 28 2 1) R 13t
B user Bl group HLHH - AREFET & - BT UF ARG 4 FSUIF RS TARA 15
b S A A AR 1 -

Tiff e WA B AR 7 BR 2= B she 58 B R T8 FLE R SR R GRS, 1 Z R TN LA
o EHHRG N EERE A SRR, quota Fll reservation JBIESIR T
& .

= refquota fll refreservation BEE & T EH SRS H A E 23 -
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162

s refquota 8y refreservation }E‘E&Eﬁ%? quota 8l reservation }%‘@EHTJ‘%
o WERIZE T quota B refquota JETE, W28 HAT—{E AR IEERRE L - AT RBE
AT KT refquota 1 quota~ FiILl, WIERALLIRIESGE S, WIAT RELE#E H
refquota 2 Hif SEF5 EL#E H quota

o P MHBCERAE T M7 ATUTER AR Z PR S 00T SRR AA ML PRI
B[l BIUTE R ZEE .

AXBEMLHMPE SN EZELR. 1§55 WE 162 TR “E ZFS XM RZHIRC
B FIEE 165 TUHY “ILE ZFS SUH R GERI TR 23 [ o

I E ZFS X R RIECER

i zfs set Fll zfs get ap< 0] LLIREFI /R ZES XAFRGRIBCKT - 1ELL N/, 7
tank/home/jeff FIXE 7 10 GB FYELAR :

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

# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE
tank/home/jeff quota 10G local

FALARE 2 8200 2fs List Al df ap - A% - B4 -

# 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 160G 306K  10G 1% /tank/home/jeff

HIER, B tank/home 2 66.9 GB 1Y 1] 4 #L 25 [H] . {HEH T tank/home/jeff {7 1ERL
A, tank/home/jeff Fll tank/home/jeff/ws % EHINA 10 GB Wy W] FE AL 23] o

ARERFRCHT IR B HESCHE AR G0 24 B A A0 = (R)/ N R - B4

# zfs set quota=10K tank/home/jeff
cannot set property for ’tank/home/jeff’:
size is less than current used or reserved space

A SR RGN E refquotas  LUSRHNZ SR 2R G0 af LLEE RO £ 22 15 o WERR A &
FEIE AT G ARG B2 7 o g BRI 5 AR ZS [ 2 520 studentA FY 10 GB ACHR -

# zfs set refquota=10g students/studentA
# zfs list -t all -r students
NAME USED AVAIL REFER MOUNTPOINT
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students 150M 66.8G 32K /students
students/studentA 150M 9.85G  150M /students/studentA
students/studentA@yesterday 0 - 150M -

# zfs snapshot students/studentA@today
# zfs list -t all -r students

students 150M 66.8G 32K /students
students/studentA 150M 9.90G  100M /students/studentA
students/studentA@yesterday 50.0M - 150M -
students/studentA@today 0 - 100M -

KT TR, AN SR ARG E HAMBCHT DU B PRI CE FA RO RE B 25 W] - {51
L

# zfs set quota=20g students/studentA
# zfs list -t all -r students

NAME USED AVAIL REFER MOUNTPOINT
students 150M 66.8G 32K /students
students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -
students/studentA@today 0 - 100M -

TFEHIEM N studentA HIRE A E] refquota (10 GB) TERE ], {HstudentAn] CUINIER SC 4

PEATIRE . BIEAF R R A -

FE LT zfs list it R MCAPB/NE (10 GB 5 20 GB HELEV]N) - HHE

AWM ABCHLRIE . 1B 2fs get an < o BN -

# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE
students/studentA refquota 10G local
students/studentA quota 206G local

FEZFS X HR G FIRE R PFEEE

A LL{# A zfs userquota B zfs groupquota @< 43 HlX B F P LK sl H BC AR - 51120 -

# zfs create students/compsci

# zfs set userquota@studentl=10G students/compsci

# zfs create students/labstaff

# zfs set groupquota@labstaff=20GB students/labstaff

22 LN 77 2R3 =4 1 A P B A e A A

# zfs get userquota@studentl students/compsci

NAME PROPERTY VALUE SOURCE
students/compsci userquota@studentl 10G local

# zfs get groupquota@labstaff students/labstaff

NAME PROPERTY VALUE SOURCE
students/labstaff groupquota@labstaff 20G local

AT DLjd i v DA R o s — e F P R i 4 23 TR (s A O -

# zfs userspace students/compsci
TYPE NAME USED QUOTA
POSIX User root 350M  none
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POSIX User studentl 426M 10G
# zfs groupspace students/labstaff

TYPE NAME USED QUOTA
POSIX Group labstaff 250M 206G
POSIX Group root 350M  none

SEHAE A P SR B 2 R AR O W AW AT R

# 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

{5 zfs get all dataset a5 A2 oA P MAR TR Y. ©2 BRrE B SUE RS
JRTERHIFE -

AT DA% LT 77 2UIIR A P B A S AT -

# zfs set userquota@studentl=none students/compsci
# zfs set groupquota@labstaff=none students/labstaff

ZFS S AR GUHI F M EC AP 4 AT DORE -

»  TEACCFR ARG BB P ORI A RN 2 R O R G E BhYE K .

» (HE. BT EA M SR ST RS QI s s PRI . R P e I
B [FIRE ] 2fs send an > (BPEEAAE R E0) QRGNS SCHFRGOREAM
F e RO A -

o SRR P BET IR E CRIREEL 2 RIS O« root F Y BUHIR T userused 5L
groupused RAAX I FH 7 FT DAV (IR AR P B #2825 RO K S .

» REEET ZFS &~ BT RGMOR 4 B RGBT AR 15 (Ui &
userquota fll groupquota J&E

FH PR BC AR SE i v] RE 2 HER LRV« XRIEIR IR . £ RGP ELHE BB
YA S ASR(E (R 27 epquot BHIRTHIE ) Z A FHI™ AT RE Lk i HLBC AT -

AT LU 4 quota i &8 NFSERSE (U1, 28 7 ZFS SUMFARSE) PR L
B o ANHALATETRY quota d < {2 A i P BCHi s 5 2 - Bl -

# zfs set userquota@studentl=10m students/compsci
# zfs userspace students/compsci

TYPE NAME USED QUOTA

POSIX User root 350M  none

POSIX User studentl 550M 10M

# quota studentl

Block limit reached on /students/compsci

YR EE A S BCRE i ELA PR BRI AT LB quota -v d < A F P HIAL
B 14N -
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# 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 - - -

% B ZFS X F R F T E =[]

ZFS T30 88 == fi 52 I HH 73 O PRAE F] PSS 2 I RO RE B s 1)« DRTIEE 1 R i s 1) =
AIEM AN T AN RED R SR PR 1% 23 1A o BT R o5 IR 791 B 2[RI 5 B AN REER
Hth A AL 2 A& o GBS (] 2fs set Fll 2fs get & AT LU E AR R ZFS il
A=A - A -

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

TR 25 [ AT RE 2 5N 2fs Uist an R - B4 -

# 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

TEIER tank/home fH I AL 2510 79 5 GB- {H tank/home Kz HoJm X5 | HEV) B2 A &z
/T 5GBe ELFHZE[E L T tank/home/bill Fil B HYZS[A] o T BA 25 (B 1+ A SR 2
GHE AL RN, R A R G B AR BT B =S A sl [R] T A GX &
=

# zfs set quota=5G pool/filesystem

# zfs set reservation=10G pool/filesystem/userl

cannot set reservation for ’'pool/filesystem/userl’: size is greater than
available space

HREG A RIEER S R AT, H HEPRER =i R T AR AR fEaE s
FH BE T BA 2 ) B 2 (T 5 2 ) BSCHE SR AN BE o P O LAt Bl B2 TR O 8 < 1)
FRE 2SI R a2, 3 R 2fs set RIXE TN M, ARz
SERTL BE 23 (RIS N BB T BE 23 (R P T fofE FH 58— 90 B 2 (R R 3 — D T B
[« {4 -
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# zfs set reservation=10G tank/home/bill

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

AT X refreservation Pl B 45 (AR ARIE ] T BB SR RUIE GL =S A] . 2 (Al A R PR
REOR e (o ARG B s ) o e B = [T SRE SRR SR I B =S BT IR, R 2P AL
Hit £ (O O RURN T B 2 (R A T 1

# zfs set refreservation=10g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 10.0G 23.2G 19K /profs
profs/profl 106G 33.2G 18K /profs/profl

A AT LU [F] — Bl SR I B PR =S [A] . DAPRIE R S8 25 (MR DRBR =S /] - 45140 -

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 20.0G6 13.26G 19K /profs
profs/profl 106G 33.2G 18K /profs/profl

AL T 2 TR T S AR E R =S R P

fE BRI zfs tist F it SR M MEF AP E0E/NE (10 GB 5 20 GB MELEV])N) - HE
AW AECHIRIE . 1EFEH 2fs get av < o BN -

# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE
profs/profl reservation 206G local
profs/profl refreservation 10G local

MARIKE T refreservation, WY HTER T 28 [0] 2 ANE 05 B R T B 1t 2= [B] SR 2540
BRI 4ETS| AR A v .

IN=z: ZFS L& %
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IR BT g USEER R VR R, S i = 7 B 1 BE T W) E
PR o (P ZFS IR L S 40 T A -

» ZFSHNE S ZFS mn S BAHE M . 5 HAth ZFs BAE—HE. INEEHRIE (100155 3 B
EEEE) RELIATHY -

o EATDUE A R, B AT 1 TR AT LR HObn 2 R E SO AR

o
»  ZFS A AT R OO R GIR K « A DUl ZFS BRILE B RITHEH .

" 7ECCM I GCM #ER T A% EAKE Ty 128« 192 Fll 256 ) AES (Advanced
Encryption Standard: SN EARIE) X EHE ST I -

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



Nz 7Fs XU RS

= ZFS I Oracle Solaris JNZHESE . ZHEZ B 2h L vF € 5 RN 2 LRI AL T m]
R P 2o BT R A S

» YT, BTCHEXT ZFS RO R EUA OS HAE (B /var H3) #EATINE. BPEE
R R G R -

T L FEQURE ZES SCHE S0 LB RS (LR OSRME ] B . 2R T
I B RS I N EIEE T tank/home/darren LR SE o« BRE AN SRIG PR~ IS5 A
LREIE, 5 EIENKELIE DT 8 NFAF -

# zfs create -o encryption=on tank/home/darren
Enter passphrase for ’tank/home/darren’: XXXXXXX
Enter again: XXXXXXXX

FIACPERGEE RN - B140 -

# zfs get encryption tank/home/darren
NAME PROPERTY VALUE SOURCE
tank/home/darren encryption on local

Y RGHINZE ) on I BRAERIINZEF LN aes-128-cem o

BB AN TN LbRA SR - W EBIFTR . fEIEME RS RGN, 2=
R A 2fs ar S LB BIARE - RN T — 1 3XF CRA raw B hex 1%
L) L EEIRAEE LI -

FERE ARG O E R TE keysource JEIEHFFEEMN . WITNFR

keysource=format, location
» RBANTINEZ—:

»  raw— JRIAIEEAF T

n  hex— NI AT B

= passphrase—H LA BB AR 75 B
» ENTINEZ—:
prompt — Bl B H: B S ARG P 18 A B AH e 1 18
file:///filename— B4 B 4 Fa b SCHFAE S RGP B
pkcs11— iR PKCS#11 4 R A & A S 1 & FE AL B URI
https://location— FEHH B L 2 BB M ER 2RSS e LALE - ASEIH
RT3 UBHSOE S E M m H(E S o IRIETE keysource JRMERIRE &R 73 HRid SKIH
NZE. X URL $UT GET AR [Rl 2 AR E 5 1 i -
Xt keysource ] https:// Qg RS aSTEHEAIIE P L2 tibeurt fl
OpenSSLAZAEMIIES o R B CLAYE A S0IE 80 H 25 2 E Bz
/etc/openssl/certs NAYIEFEH o FBf PEM & ZIE FIMAE /etc/certs/cA B R T
FETLLT 1%

# svcadm refresh ca-certificates
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168

UNF keysource t& N passphrase, WIEREFEAIRAE B 19518 - BN, keysource JBE
{E$5 M KPR AR NG BN b filRs X o T LS & O S BB 7R S
i, S AR R ARG R, X ATREOE A T 4R S A -

MR ZR G keysource BIE{EFRIA passphrase. MIMUERHIRAE B 04 EE (#H
PKCS#5 PBKD2 FIZ S ARG RENLAE AR salt) - XEKE . MIER DS MIBTEE S
ARG S O] AR BN R R E 24 o

SR GERI DI TR R R O R Gedh R BN AT IER - 140 -

# 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: XXXXxxxxx

# zfs set encryption=off tank/home/darren-new

cannot set property for ’'tank/home/darren-new’: ’'encryption’ is readonly

R T B H SO A BRI ZFS SRS, BRI

. J:‘u)iﬁ ?ﬁé%%DlEEDnz‘éﬁéﬁﬁﬁéﬂ@%&zﬂ%ﬁ%ﬁﬁ%%&ﬁbn%‘ﬂmﬁ, B szt (£ 6
EE A -

w ] DU DUT dir R RN B 85T 7% 21 2 S N & 3t SO R ¢

cp-r

find | cpio

tar
= rsync

o 0] DURE RIS RGN E S R g HERRE M EIRE . X
HEZER. HS Ik 5-4.

EUINE ZFS X R ARV E A
T 25 key -c 1 T LLBBONE SO R GG A4 . A S B L 77

A THAREREN . £35S0 Ed B ASERGEH (2fs key -1) Bl HE
W HEE SR SE (2Fs mount filesystem) - A -

# zfs key -c tank/home/darren
Enter new passphrase for ’tank/home/darren’: XXXXXXXX
Enter again: XXxxxxxxx

TELL TR RBIH, ST %, HFEET keysource JBIEE LR E WAEFHRE —1
S

# zfs key -c -o keysource=raw,file:///media/stick/key tank/home/darren

WL 2fs key -K A< 0] LUE SISO RGUN RN R (E R BTN 2 ]
I T3S ANRORE o IREIDRE FT A SRt 2 ot £l b 25 BHRO I BR Y NIST 800-57 4
e 0 -
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# zfs key -K tank/home/darren

TE LR, BdEmEaERA L. thARREEREHN . i BHRERS
keychange ZHLA RESAT T ¥ S AL #RAE -

AL &R LA -

B ges-128-ccm-~ aes-192-ccm~ aes-256-ccm
B 3es-128-gcm~ aes-192-gcm-~ aes-256-gcm

ZFS keysource JBTERR IR IR A SR R GUEUh N 2 AR B SRR UM AL EL - Bl -

# zfs get keysource tank/home/darren
NAME PROPERTY VALUE SOURCE
tank/home/darren keysource passphrase,prompt local

ZFS rekeydate J& RN FRIAT 2fs key -K #ERIHER - #1400

# zfs get rekeydate tank/home/darren
NAME PROPERTY  VALUE SOURCE
tank/home/darren rekeydate Wed Jul 25 16:54 2012 local

RN A ARG creation Kl rekeydate B EAMFEIE. WIFEHAMNKED 2fs
key -K BAENIZ S ARG EE IR 2EEA -
E1E ZFS INZZ4H

T USRI T U8 P ZPS I8, BRI TR oK. Rl IEA R 45t
FHATEM, WA e (NMRFE-DFRAE) -

o K — EARORGIE T RBEERE P DU RN Al LA AR ST X
PRI R R IR G 28 -

» EFE-ATDAEA SR E RS (U Oracle BHHETEREF ) 80 (4 I SCFFAT http
5 https URI HU R 82 GET 16 3K 1) Web IS5 iR it %55 & - @i {1/ PKCS#11 <
. Oracle Solaris &%t 1] LL1Jj [F] Oracle %A E R FF AR E -

AXREH ZPS MEFEANEZER. HZ L.

http://www.oracle.com/
technetwork/articles/servers-storage-admin/manage-zfs-encryption-1715034.html

AKX Oracle EHEHREFEHEAFRNELE. H3 W

http://docs.oracle.com/cd/E24472 02/

T ZFS ZSARERUR
B E X T RATHIRIEN DL FAURHIR -

L @Ji@ﬁﬁ zfs key -1 Fl zfs key -u ﬁ‘ﬁ%%)\ﬁﬁﬁﬂﬁﬁ(#%?ﬁﬁ%ﬁ%g key PR - K%
BIEHMT . 1847 2 mount FUR
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% zFs XU RS

170

» JEIHEH 2fs key - Fll zFs key -K @7 2 B SO RS AT & keychange R o

TEE IR B (AR % % 7 B AR . X T DR <7
N o GG, BREVREE R P oa] CAGE R 26 WIREE P nl DS B s
?;jﬁ%, R 2 75 RN E S A REEA T B A TR 2 o IREASURIE fo VP (SR R B B2 2y
JINFIL e

TE IR ZFS LR &%
EEAREE BN ZFS AR ARG, ERE L MR E .

» IR NE RGN ERES ISR WA 2 B sz e 2%t flan.
BRI E ) passphrase, prompt IS FRGIES [ RN A 2HE, W5 FEREA
2 HlT DU R A S RE -

o QR EES [ SRR N B RN 1% B N passphrase, prompt ISR RS, B EHH
zfs mount M ¥ MAFEE TR E O HEIE,. slE A 2fs key -1 MmYTEG SRS 2
JE R A A -

foan -

# zfs mount -a

Enter passphrase for ’tank/home/darren’: XXXXXXXX
Enter passphrase for ’'tank/home/ws’: XXXXXXXX
Enter passphrase for ’'tank/home/mark’: Xxxxxxxxx

w OFRINE SRS keysource JEPERE A 5 — D S RGHIRISCIE WISCHE RS
%ﬁﬂlﬂi?ﬂﬁﬁ%ﬂﬁﬁﬁl%ﬂﬂ‘%ﬁ RIS ARG UHGE S R R/ b
Y o

FHERINEE B ZFS LR S

1 Solaris 11 i TH25 B Solaris 11.1 ZHil» MR IMER I RS EHE - FHEEINER
MHERGOHRBE O RIE (WRIER) -

# 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

RIG s THEINE SRS -

# zfs upgrade -a

WRZATH RN ZFS XIFRGARER, FEREUTUTHNENHE

# zfs upgrade -a
cannot set property for ’'pond/amy’: key not present
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IELAh . zpool status i A BE S s SRR B -

# zpool status -v pond

pond/amy:<@x1>
pond/rory:<0x1>

Z‘l;![lc%thfmj:iﬁ iR 1ETR PR EEHEEN AR SR RS - ARG EHIERR M
I

# zpool scrub pond
# zpool clear pond

AR RGN E L ERE. HS I 175 TUHH “THE ZFS RS -

ZFs [£4% - ERHERIRMNZERIEZENRZE

FEGFA ZFS R4 - AR AN R ER . 10 2 D T PR

o FEEASCHRT, SOTHURMETIRGRING . FFRAERIR . 2405, 2R TR 1R
VTR LA -

] EE%EX(Y#N, SUAEREGA . FEX R TEE - R, RIE T SRR T
[ 4 -

o REVEAME RS FBAT dedup B, BRENWEFEH 2fs key -K B zfs
clone -K a4, M2 RATREX K B AT vl i REE 1T B2 42 BCHE RS -

% ZFS X R Z R

w51 B RIG B AN % ZFs X R S8

TELLU TRl @it (] pktool i 0 EBK T —1> aes-256-cem M HEH, HRHE A
T X /cindykey. file H o

# pktool genkey keystore=file outkey=/cindykey.file keytype=aes keylen=256

RIG %Eﬁﬂﬁ%tank/home/cindyf{##?%éﬁﬁ?TEﬁzj’/cindykey.fileo

# zfs create -o encryption=aes-256-ccm -0 keysource=raw,file:///cindykey.file
tank/home/cindy
w52 (0N [FIRO N2 RE N ZPS S A 4L

fsal LA —A> ZFS it H gt it E SO R ek RN & R o FEIt
I, AT users i, AT users/home SUHFRSE. FHE A 19 MEIEXT 1%
HERGHT 1IN - SRATIINE E 2 aes-128-cem-
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mls-2 (AN RN A N ZFS XX ARGt (&)

IR BT users/home/mark SEFRSE, HiEd (i H aes-256-com MR EX HET
T

# zpool create -0 encryption=on users mirror c0tld@ cltld® mirror c2tld0 c3tldo
Enter passphrase for ’'users’: XXXXXXXX

Enter again: Xxxxxxxx

# zfs create users/home

# zfs get encryption users/home

NAME PROPERTY VALUE SOURCE

users/home encryption on inherited from users
# zfs create -o encryption=aes-256-ccm users/home/mark

# zfs get encryption users/home/mark

NAME PROPERTY VALUE SOURCE
users/home/mark encryption aes-256-ccm local

wls-3 SLRE AR ZFS I#%’WL

WSS RGNS HFEIR AR R S R GAE K T keysource BTE. MHTHY
keysource nzﬁ<4§§¥55, }?Eiﬁﬂgﬁ keysource=passphra e, prompt. ZZ A SIE
NHT 508 - Ko R FAHIRIY keysource » 400 -

BB F . S MBSO R AR (B RGN T A 5

# zfs create -o encryption=on tank/ws

Enter passphrase for ’'tank/ws’: XXXXXXXX

Enter again: Xxxxxxxxx

# zfs create tank/ws/fsl

# zfs snapshot tank/ws/fsl@snapl

# zfs clone tank/ws/fsl@snapl tank/ws/fslclone

WRE R S ARG AT, 1B 2fs clone -K @ -

AR R IR S RGEA R INER GO RGE WARGR R et
B i

# 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

mhls-a AR E R ZFS SUIH RS

TE FEARFIf. IRIEIN%EEY /tank/home/darren S RGBT
tank/home/darren@snapl[%“n IR 4#*%““2i£§§proollsnapsf HFEERH T
JEE, R A R O E - B2, fE&16E R, tank/home/darren@snapl i
RINE -
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wls-a  AOEFIERCIN A ZBS XU R4 (%)

# zfs get encryption tank/home/darren

NAME PROPERTY VALUE SOURCE

tank/home/darren encryption on local

# zfs snapshot tank/home/darren@snapl

# zfs get encryption bpool/snaps

NAME PROPERTY VALUE SOURCE

bpool/snaps encryption on inherited from bpool

# zfs send tank/home/darren@snapl | zfs receive bpool/snaps/darrenl0l2
# zfs get encryption bpool/snaps/darrenl0l2

NAME PROPERTY VALUE SOURCE
bpool/snaps/darrenl@1l2 encryption on inherited from bpool

TEIXFBOUT s R BN S R ¢ H Bh AL T & 8

T ZFS L& %

AT LU TER PhREE R SUFRGE. W T AT -
»  RHBEGILRE ZFS U RGE HAR ZFS XF ARG
»  RHBEGZRE UFS PR GEIH bR ZFS U RS
FEBE MR EER BRI -

o QRS ZFS RS -

o ERAEER (B2 TF) RGN ZES SRS FILE shadow JE1E, LG E
ERHI SRS -

o SR NEERI SR G R R TSRS -
A] LU shadow e URI #% LA FRHT ZUPRAEER I SCIF R S -

= shadow=file:///path—{H M IEE T A S RS

= shadow=nfs://host/path— {H FHLIE 1T NFS U R4

TEII S RGN 1ER A DN R

o BUTR S RGN E ) R o QRS RGEARE N HERY . W ATREAR 2
IERS IEAE TR BE B -

o HIRF RGN RN -

o WIRIEIIRIRPERSIS T R%. WHES |5 RS G TRk EEHIT -

= Eﬁ@%%ﬁ\mﬁzm’ ZRHIEVTRIRE 2T MR H RN B8R 5E 2T BRI XA
7%

= QIR FEELE NFS TR REHHF UID - GID fll ACL R EiX 25 7 X RS, 18k
HIRIRSSAE BAEA M R GERI I RE R 8 2 (A2 T U5 (AR - (E1E I NFS $147 58 2 &
KiF#e 2|, af DA% RS HIE T M r S Rl R TilT R, UEERZ
BIEWIS TEER -
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v

1

» ET NFSIER U RGUEUE, BT AL 5 - 16 0 -
»  ALAEA shadowstat af < W SRR GEERS . EfRfit LT 2 -
= BYTES XFRD SRR L FEIRE 1 S ARG 7 T8 -

»  BYTES LEFT AT ZR (L, EHELFR LT NIE - ZFS FEERB IR A bRiR TR 2
TR ERE R, O RE R RO A AT RE K K

s A[EJE{# T BYTES XFRD FlI ELAPSED TIME {5 & Ak BT R AT IR K o

MG R FITBE ZFS THE RS

WNREMIZE NFS BR 52T BHIRE . FWARRRSERERINRE LHR S
B o

XF T A NES B9 KB FRS . Al DL EHUTEGE T8 A0mitiER . LUFAR UID < GUID
1 ACL {5 B IEH TR -

WALE  FEENPIBHENRRE LRER FIBRME . /B shadowd BRFIL
HEITEBILEE -

# pkg install shadow-migration

# svcadm enable shadowd

WRA T H shadowd FFE . NIFEFFE 1 2 TE BT AR shadow JE& 14 EE B N none -

BEIBHAMBEEIHREIZRE N RIEM -
WREITEAM ZFS SRS 16 E ) Ry - a0
# zfs set readonly=on tank/home/data

ERETR R SR ARG, THREH =0 U - .

# share -F nfs -o ro /export/home/ufsdata
# share
- /export/home/ufsdata ro

BIE— R ZFS XHR LG - F45 shadow BHIRBAET B GRS -

BN, QR EARG A ZFS SRS rpool/old IERS EIHTHY ZFS X RS
users/home/shadow 15 1EBI#EE users/home/shadow X1 ARG shadow B E N
rpool/old -

# zfs create -o shadow=file:///rpool/old users/home/shadow

B, ENEFEAR S5 28 1EF /export/home/ufsdata, I 7E I ZFS U RGN % E
shadow J&E -

# zfs create -o shadow=nfs://neo/export/home/ufsdata users/home/shadow2
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5 KREIBHE.
i -

# 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

TEITFFETERT . shadow JEH1ZE 2 none -

# zfs get -r shadow users/home/shadow*

NAME PROPERTY VALUE SOURCE
users/home/shadow shadow none
users/home/shadow2 shadow none

ZFS X R i i bR HERR

TEfF ZFS ITRE R8T, iERA LT JLA
» WERETHISE RGORILE N A ER, WA 2T HTH 8 -
» HIE [ shadow BIERT. MRBWSUFRGEANZ, MEHREHRA ZITR -

o YR EER IR TR EOER R SR RGN EOIER T B, W RTREA 21ER
IXEEFE L

o RIS IR T 2R SO 7 U ARG, MIRESILL N E -

# zfs set mountpoint=/users/home/data users/home/shadow3
cannot unmount ’/users/home/shadow3’: Device busy

HK ZFS IR 4

IR EAG JERTY Solaris & 1T ZFS SXHF RS, AT LU# A zfs upgrade i & FH4% 1%
ié%%%ﬂﬁﬁﬁﬁﬁ%¢%Yﬁ%%m%o%%,%ﬁ%éEYﬁ%%@ﬁ%%
H\ tﬁi D/l_{\ ©

Bia, RGNS TTRIRRAZ 5

# zfs upgrade
This system is currently running ZFS filesystem version 5.

All filesystems are formatted with the current version.

{56 Fi ity < T DARASRE 35 1 SCAF R GURRCASHY T I ERBE

# zfs upgrade -v
The following filesystem versions are supported:
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VER DESCRIPTION

Initial ZFS filesystem version

Enhanced directory entries

Case insensitive and File system unique identifier (FUID)
userquota, groupquota properties

System attributes

Uups WwWNE

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

ARIHRINEXERGNER . 52 WE 170 TR “THEINE R ZFS XIE RS -
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il

I I

>

g 1

2
A #L =

@ A

s

ZFS R HHE4

IRERIE S RGBSR H BERIA o
SJA) o EE S T BRI S A B B
S[A] AT REL L R A 5 2 T o

WA B FIE B Oracle Solaris ZFS TR FE AN v o

ESNETRME T K ARAFIRIRAY

LT

5177 TLHIRY «
ﬁw&ﬁ¢%“
5181 TLHIRY «
5182 TUHIRY «
5184 TUHIRY «
5 184 TTHIY «
%185 TTHIAY «
%185 TTHIAY «
% 186 TTHIAY «

ZFS IR LR
BRI ZFS P>
SEoRFNVIA] ZFS 1R
[EV& ZFS LHE”

ZFS il MEiA>

Bl ZFS TafE”

FYERE ZFS TaE”

{5 ZFS Wt ZFS XRS5
K IEFNFUL ZFS Bifle>

PRICULF-m] LRI @1 1 BRI o5 F it e
PRI IR B X2

ZFS PRI LU T -

» WERGETGS

BTk

o PR KRIRECE 2.

PRIEAN(E F S0 ) i 6 17 A

HCEFTERF ) TR A
T UABRBR AT VE D — T R Al - 22,
B B2 AT - R TAREERER L R e 2 — 1

BB L3 o PR 0 OA P I BRI A ST R
S -

ORI (— R AT
BT S

Rt BPEEES IR (SR R G2 AN -
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178

TR BRI MR IR, ER ] DO eI T TR « i - BRREFRIE . HX&E 0 ZFS
RIGEIE R . 155 WA 186 TIHIRY “A X FIEZU ZFS Bidk” -

w5178 TUHRY “GII A1 EHEL ZFS PR
w2181 TUHAY “E ANV A ZFS PRI
= 53182 TUHHRY “[BYR ZFS 1RH7”

BIEFIEHEL ZFS [RER

MRHIFZ zfs snapshot BY zfs snap ar 2 BIEERY . 1% < R HE O RIRT 2 FRIE
NHME—SE - RIRAFRIZ T 77 R FE5E -

filesystem@snapname
volume@snapname

PRI FR DA 56 29 TUHAY “ZFS 1y 4 Bk > R i R ) ey 4 oK o
TELL R iR, B alE—1 tank/home/cindy FIHRIE, HAZFRN friday -

# zfs snapshot tank/home/cindy@friday

WA - r T A TR IR R G RIERIE - 5140 -

# 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 -

PREGIEE PSR T thASRERFEHR S R P TR - i -

# zfs set compression=on tank/home/cindy@friday
cannot set property for ’'tank/home/cindy@friday’:
this property can not be modified for snapshots

i zfs destroy m < A UEHSRAR - #1400

# zfs destroy tank/home/cindy@friday

AR B EAFEIRIE . WA REBOZ AR EE - Bl -

# zfs destroy tank/home/cindy

cannot destroy ’tank/home/cindy’: filesystem has children
use '-r’ to destroy the following datasets:
tank/home/cindy@tuesday

tank/home/cindy@wednesday

tank/home/cindy@thursday
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AN, AR EMIRIR O . WL AR Fof . T RERHER DRI -
AKX destroy T LMHEZLER, 165 I 123 TR “Bi58 ZFS UFRSG -

%% ZFS TREE

WARAFAEA R PRGOS . S BUHARIRH T A A T LR MM 2fs receive
ANLEHEE, NI AT RERR B B AN Solaris AT AR FRAYRIFEREF HEE -

REFRIE AT DA IR E R - HSh, 2 — DA SRR IR IR 5 — o
. ZIIBEAR VLR 2fs destroy - d Ay S MIBRIZIRIE « B MIRERASH — P SCHRRI A P
IR HOAET 0 E—PHRIR EIRE — MRFFIER . i Eo8hg 1, Bl
DMRFFPRER S T EOR 1

FEJCHITY Oracle Solaris Z1THRH . FUSTERIETC W BERS . A BECEA 2fs destroy am <4
BRI o 7EIE Oracle Solaris ZATH T PREGHIHI SIHTHEHBLATUNE -

A DL — MR IRl — AR R - ila Qiqrﬁgkfzftank/home/cindy/snap@lJ:ﬁ%%i“
N AGL e o
MRS keep o

# zfs hold keep tank/home/cindy@snapl

AL - r 02508 VA PRAF TR G OCF R GTRI DR - 140 -

# zfs snapshot -r tank/home@now
# zfs hold -r keep tank/home@now

BT [ 45 T WO PRI B IRBRER IS N — 151 keep - B MRIEFRE H B SRS Z RS
], PREFAREAEILZS [N L TURME — Y o QIR — MR EFE— MR ZIA S 2fs
destroy T < FHBEZ PREFAIPRBFF RN - Bl -

# zfs destroy tank/home/cindy@snapl
cannot destroy ’'tank/home/cindy@snapl’: dataset is busy

TR PRFFROTRIR . AU - o 20T 5140 -

# zfs destroy -d tank/home/cindy@snapl

] zfs holds i < R Z PREFRIIRIASIZR - 140 -

# zfs holds tank/home@now
NAME TAG  TIMESTAMP
tank/home@now keep Fri Aug 3 15:15:53 2012

# zfs holds -r tank/home@now

NAME TAG  TIMESTAMP
tank/home/cindy@now keep Fri Aug
tank/home/lori@now keep Fri Aug
tank/home/mark@now  keep Fri Aug
tank/home/tim@now keep Fri Aug
tank/home@now keep Fri Aug

15:15:53 2012
15:15:53 2012
:15:53 2012
15:15:53 2012
15:15:53 2012

wwwww
=
ul
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AL zfs release ai &R HO — MR E —2H IR AU AR5 - 1400 -

# zfs release -r keep tank/home@now

BBURIENS . ATLLEF zfs destroy mi < S IE o« 5140

# zfs destroy -r tank/home@now

AP RE RN IR AR R E -

= defer destroy JBITE FIBEM N on: EfHA zfs destroy -d f7 S FHRIEFRIT T
HAEHEE - A BEETED off o

» userrefs JEIEIRE IR EROREFE BAROVA PSR .

E iy R ZFS [REE

AT DLEECAn A4 PRI, LR L0 A B AT TRt A RS 56 o AT T T B 4 - 481
-

# zfs rename tank/home/cindy@snapl tank/home/cindy@today

AN, DU AREETT BT DL ERYTE I

# zfs rename tank/home/cindy@snapl today

ANZFFLL IR rename #4E. R0 EHFRIMAISC R R G A FRS A EEF IR 1 i R ST 4
EXSWNE

# zfs rename tank/home/cindy@today pool/home/cindy@saturday
cannot rename to ’'pool/home/cindy@today’: snapshots must be part of same
dataset

AT LA zfs rename -r a5 LLiE IH 5 R E dy A PR o 120

# 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 - 2.00G6 -
users/home/mark@yesterday 0 - 1.006 -
users/home/neil@yesterday 0 - 2.00G6 -

# zfs rename -r users/home@yesterday @2daysago
# zfs list -t snapshot -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home@now 23.5K - 35.5K -
users/home@2daysago 0 - 38K -
users/home/lori@2daysago 0 - 2.00G6 -
users/home/mark@2daysago 0 - 1.006 -
users/home/neil@2daysago 0 - 2.006 -
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SoRFAif 8] ZFS [REE

FREEN T zfs list fiH A BRI IR o AT zfs 1ist -t snapshot M2 i
TRIBER - 5% . B listsnapshots Hif@E M - a0

# 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

TEXX R GIIRRIY . 2fs/snapshot H kAT, AT LTI ISC ARG ERER - Filan. WIRAE
/home/c1ndy&~ftfti’tank/home/c1ndya HIATLiYA
/home/cindy/.zfs/snapshot/thursday H KH11/j[A] tank/home/cindy@thursday JRAFEL
P o

# 1s /tank/home/cindy/.zfs/snapshot
thursday  tuesday wednesday

ATLLASHPRAR 4R FoTs

# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@tuesday 45K - 2.11G6
tank/home/cindy@wednesday 45K - 2.11G6
tank/home/cindy@thursday 0 - 2.17G

A LLS R SO F R A ARIEL. AT R AR -

# zfs list -r -t snapshot -o name,creation tank/home
NAME CREATION

tank/home/cindy@tuesday Fri Aug 3 15:18 2012
tank/home/cindy@wednesday Fri Aug 3 15:19 2012
tank/home/cindy@thursday  Fri Aug 3 15:19 2012
tank/home/lori@today Fri Aug 3 15:24 2012
tank/home/mark@today Fri Aug 3 15:24 2012

ZFS [RBE RO #2 =5 (8] i

QIR IRRS . RWIERIEFISCHE RS 2 (AL g A 23], B nlaE 5 AR IR L =
Ho 6] o [EXMERG AL H IS DLRT %2 lﬂﬁﬁjﬁil}%mgﬁﬂﬂ’] [A] »
[:;;Hl% A AR used JETE - AN, MHBRIREE AT N HAMRIE R ((EF ) 1Y
Wtz A & o

Gl R IERS, RAERY referenced 2R BB IEH S X RS AEIE -

A LB K used IR PEEAMA HE 5 FARIBINE S - Breg Rk RGO TR 5
B« SCIERGUMIAERIE B 2 W B O - B
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$ zfs list -o space -r rpool

NAME AVAIL  USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 124G 9.57G 0 302K 0 9.57G
rpool/RO0OT 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/RO0T/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

ARIXLEBIEN G, HZ UK 5-1.

[B];% ZFS [RER

ATLLEEA 2fs roltback i < 7T 4R DRI I LUK SUPF R GTRT AT i il - S
ARG E B GRS FPIRES - BRETROUT . 1% S TCE R BIBR ST PRI A
PRIE o

FAVREI IR, DB B R R o o] LS HRRE - r SRR SR R AR
e .

AN

MFAAEAT AT PRI TR, DL ATHE RE - R eI LB B e

- QPR ENRAI S R G AR W2 BT BTk . QR TCERIH
FEROZSUE RS WIERRERM - - Il SR HIBOHE RS RS (WELE) -

TELL Rl 2% tank/home/cindy X R G EVAT] tuesday AR -

# 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

FEATRGIR . R E BREI AT tuesday TRIR. AT LLEHER T wednesday Fll thursday 1
AH .

iSY

# zfs list -r -t snapshot -o name,creation tank/home/cindy
NAME CREATION
tank/home/cindy@tuesday Fri Aug 3 15:18 2012
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FE7E ZFS RIBAYE R (2fs diff)
" LIHEH 2fs diff ap BT ZFS HREER: -
Ban, e alE 7 LU RS

$ ls /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ 1s /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2

Bila . ERE M MR R 5. 18 (R RABLLL T O -

$ zfs diff tank/home/tim@snapl tank/home/tim@snap2
M /tank/home/tim/
+ /tank/home/tim/fileB

TERTH . MERZEXELT MBS - + 2T file fA1E T BOFTRIRIRH o
CLUT it Y R R RPN SO E A E a4 .

$ 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

NRMEE T 2fs diff ay SHE R ST EHE RE

NHHBEREL FRIRFF
SAFEEFEHE Y SO E R C H M
SRS FH BB IR RER S ERHEIERHTRIt -
R

SCPFECH FHEIEBGTIOIRIRT ER HBIERIHAIR  +
e

AP E R E E A R

BXRELZER. HESI zfs(IM) .
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ZFS TR HEIA

ZFS 52 PEHLIA

184

"R H AW EESUF RS, EOIRNE S N el e A SR ErNEME - SR
M1, AUEsa e LR A, i H a0 AS G A a2 R o tesh, 8 n] DLa
SEREIPRAR -

vl AR W IRIR G « saFEIRET . S7E v BRI IR 2 (A 7 FE 2R e o B e
BE XM ARG By A A B ARy (H B W AR, BB HSR A R
o origin BMEE RIARCIN, [ 2fs destroy a7 &4 L[ 2RFH T (WHRF
7E) -

SEANGR AN AR TR IR ERRTE - (5 2fs get Fll 2fs set an<>. ATLIEAM
H U RE IR R AR - A CIE ZFS SRR RMERE ZEE . 152 U5 144 TIHHY
“VE ZFS @I -

th T SR 11 5 DRI S ST AT 2 ). DAL wsed IRMERLEESI N - B
X ST PR B 25 AL« SR RIEAY used IR (Al
B 4 2 -

w5184 TUHPHY <Gl ZFS makE>
w5185 TUHIY “BHE% ZFS wil%”
w2185 T [ ] ZFS Tal i ZFS {255

B3 ZFS =&

ROEEE. M 2fs clone A<y EE MBI BRI IRIR LUK BT S R ST a1
BIR o O RGEAE A AL T ZFS 70 RSP EEALE - #ridadt 5 NPl
SERERI IR R — K8 (B RGEE) - ABEFEIRLG S RGIRIRRT7E 1 LR
Wt B Z S R ST T

TELL TR, #5408 —1> & tank/home/matt/bug123 FUFT il HYIARNAE SRR
tank/ws/gate@yesterday E@ngﬁ :

# zfs snapshot tank/ws/gate@yesterday
# zfs clone tank/ws/gate@yesterday tank/home/matt/bugl23

TELLTRBIH. M projects/newproject@etoday HRIFE A IGHES A 7 Al 5 [ TEIX
projects/teamA/tempuser JAfG. TEILfE LIEX FiXEEM: -

# 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
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§HER ZFS fE
fHH zfs destroy mi< 1] LLEHE ZFS Wl o 140

# zfs destroy tank/home/matt/bugl23

W T T RERHER AR -

FRZFS RIE B ZFS X &R &

{EB) zfs promote i < 1] LLAIE ZOIY ZFS SUAF R GU B R % SCAE AR 5 - FIITIEL D)
RERTLAS B R SR R G (HIRSUIE RGER NFRE S R G sibe - AN, it
DIREIL n] LUBHER B ) 1] i e B T 5L T SCPE ARG - AR H B3 7 (clone promotion)
IR, MUTCIEAHBOE SN R S RS - ARSI E 25 R, HS I

185 TUHTHY “¥H5 ZFS Tif” -

TELLF7RBHR, Xf tank/test/productA SUIERGHAT T wiksE . AREWE XA
tank/test/productAbeta X /1A tank/test/productA XXfF £ %% -

# 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

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 -

TEI zfs list Bt A, FETR productA U R G142 23 BICK{E B E ¢
productAbeta XX {FARGHU -

] LU B 4 S RS e R I R - 40

# zfs rename tank/test/productA tank/test/productAlegacy
# zfs rename tank/test/productAbeta tank/test/productA
# zfs list -r tank/test

ai . hal URER & Geny SO R Gt - A -

# zfs destroy tank/test/productAlegacy
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RIEFNFEUT ZFS £

zfs send 1 ¥ QIS APRER AV IRIFUA TR  BRETHOUT . ERTERMIA - A LUK

fegy 1 B ) B DO ECHA AR GE 25 recedve A < QI A FE bR AR A SR HERI TR H 45
SERIIRIR « AR T SE BT, IS AR 2 01— U RS s X sy <

K1k ZFS PRIEEE H il ZFS IRIREHERISCAE RS - 165 WL — 1 HhilRp -

186

5 186 TUHAY “f A A &0 7 S R A7 ZES B>
5 188 TUHIY “& 1% ZFS TR E

2 189 TTHARY “B2UiL ZFS TR

28 190 TUHY “[a) ZES RIS R F AN R By 1418
5 192 TUHRRY <RI %A ZFS PRI
2 194 TUHY SZFEE ] ZFS £ fie”

LA 2 F T P47 ZFS B s 0 i o7 5 -

el A5 7 B — AR TR E LT IhEE . WIRL% Il & i ok 05 3 -
» EXHRE

TR

= SRR

XGRS ERFNE R IR — R AR G S R EAR R E B LT S &R
GIRAR (WELE) - 15 zfs snapshot il zfs rollback < - Fl41. ZMNSTHF
ARG RE AR AR E — 802 X TR AR T X -

AR R EMRIRRE ZE 5. 152 UL 177 TIHREY “ZFS PRIRREA -
RTFIREE — 5 2fs send Fll zfs receive a2 A & & FIEN ZFS RIR - o] DAERAFIR
W 2 (Rl B ol ERREE MR E ST« AR A SR R G RIR o iX e S
AU TR A7 ZFS B e R s i R 77 55 -

MBS H - B RGN REEH B S N RY. 15 2fs send Fll zfs
receive T4 o LI FE S W HEES WAN SR IX S A EEH ™ MEM AR . AFHE
FARIIC B R 1 - ] ZES X RGRIIL S T DATE A ARG A7 i it b BT
ARG, H T AR E AR RIAC &S5 (W RAID-Z) . {HEH )
g 3t {55 FH AR R A SO R G B

UAHESERRE R — (AR SE IR (W tar~ cpio Ml pax) BUE =77 #5107 bR A7
ZFS Biffi - HAHl. tar fll cpio ¥IBEIEHFE it NFSv4 FEZ(HY ACL, {HJE pax I AT -

£ F EAth &0 ™= fn £R 75 ZFS B3

B zfs send Hl zfs receive @y 9h, 1Ll LB IHAYSEFREF (U tar Fll cpio @ %) fR
7 ZFS Mt o IXEESERR 7 T LRAF AR ZFS S BT ACL « 151 H tar M cpio
it 42 HY 8 24 I -

A X ZFS FEE =77 %5 n P i a8 #5152 L Oracle Solaris 11 & 4T 158H -
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1051 ZFS [REB5

WL zfs send A< ATLLFRF ZFS SUIF R GTECG R IRIRFE ORI - 2805, "I LA
(o PRI BT B ZFS RS EE (I 2fs receive M) o

FRAEF T QU IR IFUAY 2fs send BT, 542 A [F) R AVAI AR =X o

TR EEEE — DS N oe R e B - 7L =M BRI

.

SRR — B MBI BR BRI T 4R BI45 T RO R (TR B SR N2 -

zfs send mn O AERAVERLE LS SE UL - LRGP RGIEE HEDFEAEE
AOPRIE - WA 2B & e AT LIS E AR Z SN PR -
BEET - E — MRS S — MR AR 22 57

Sl A L — R SR E A RS L A RS ATA R TR PR - AR e R R
PEREEAIRARAEm 1T AR @RI SN, HZIREE 48R AN B A e L B
e SRR, IR L AUFE T B ARt -

T TELL AR BE S R HIR - (B0 T A DR H 0T Fm i B -

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/1l@clone2
pool/b@pre-send -
pool/b/l@pre-send

pool/b/2@pre-send

pool/b@send

pool/b/1l@send

pool/b/2@send

{5 A M 1B Al i & dilm A . -
# zfs send -R pool/b@send ....

B LUT e R R R

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/l@pre-send pool/b/1l@clone2
incr pool/b/l@send pool/b/1l@send
incr pool/b/2@pre-send pool/b/1@clone2
incr pool/b/2@send pool/b/2@pre-send

TE L E A5 . pool/a/leclone PRIFCRBFEIEE Sl e - ik, HegfEl
Ei%ipool/a/l@cloneT%ﬂﬁﬁ@ﬁﬂEP%?H&&EE?%HEE%&%%@Qc
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 BREE R - e TR SRR L EE . SEHIREEE AR, FRAEPERR
TG e R R R AR, AR B AT BRETEOLT . W EEEAR
AR 1T LR @ RIRRYE L AT HRUTERIR . AL FrEifemEE
i R AR SNSRI 75 2B -
{5 A AT 1B A e AR A -

# zfs send -r pool/b@send ...
5 DU SE B A = -

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send -

incr pool/b/l@clone2 pool/a/l@clone
incr pool/b/1l@send pool/b/1l@clone2
incr pool/b/2@send pool/b/l@clone2

£ L . pool/a/1@ctlone PRIFR LG 1 MR AE trf - Ak, HAEEEE
HA pool/a/1ectone HRIRHM B2 MR AR L - LEA1T 0 5 B TR e il

R R IH O -
S = R =g AV Nk € Rl N L VR R €7 b N 0K OGR4 6 S 1 = AV B4 €7 )
rE B DU R B -

# zfs send -rc pool/b@send ...
B DUR e B RN Y =

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send -

full pool/b/1l@clone2

incr pool/b/l@send pool/b/1l@clone2
incr pool/b/2@send pool/b/1l@clone2

ALLER ZEE &R AN pool/b/1eclone2 PRIGINTEE, IXFEGEIH
IMNERAH IS TR pool/b/ 1 PRI AT RE «

&£ ZFS LB

H LU 2fs send f S R A ZEL-MUBRRRIA, HER —RGEH S — i Al T
FE & BURIAR 25 EB 5 — P iaR - fla, R A FE_E A RE T
KEFNE— RS, EEHIC N HiE:

# zfs send tank/dana@snapl | zfs recv spool/ds0l
AT LABE zfs recv ATE zfs receive S AR o
WIRERHRI R A X BRI RSE . 1@t ssh @ 1% 2fs send it o FIU1

sysl# zfs send tank/dana@snapl | ssh sys2 zfs recv newtank/dana

KRFERIFI . BRI RGN RETFAE «
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{EF zfs send -1 JEIGT AT LA 18 B S 5000 - 9040

sysl# zfs send -i tank/dana@snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana

RS (snapl) BEFIRIE. 5 S (snap2) BRI . XRHE I
T newtank/dana X{FRGULMELEAFIE, W E BT BERLES -

7 - U1 IR G ER SO AR G SCARS 2 AT BE S 200 SR IR IR R BRI I R 3L
TLUTHEE

cannot receive incremental stream of tank/dana@snap2 into newtank/dana:
most recent snapshot of tank/dana@snap2 does not match incremental source

R T VT IR IR B ARG SUHE R RIS R 75 2R 0 R R I 22
XERGIH. 1EH IR atime JEIERE D off .

ALRHE R snap1 JRFEE IPIRAFRAVER G — MR - RS TT ERE H £ e 1F
FIEHERE snapl FIFAFR, REE S snap2 HK B R — XRS5 Hildl -

sysl# zfs send -i snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana
X REETT SUEE T IR R .
ZIRMNEHAN S R SE snapshotl AU &R, KRR HEE

cannot send 'pool/fs@name’: not an earlier snapshot from the same fs

R EAFREVF LRI AT ULE B gzip S T4e ZFS IRIFUR T - Bl -

# zfs send pool/fs@snap | gzip > backupfile.gz

Hl ZFS TRER

WO RGURIARS . TEAC LN A

REZRIERIS A R G -

REBQH AU RGN FTH G U RS -

S RGeSO IR AT 5[] o

TN IEE S R G A R AT AE -
MRXHRFAIREEFE. LU 2fs rename ay & Han & 3R SL -

i -

# 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
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QRS BRSO R GUEE T SO HE R DU & 5 UL PRI LA S [RIVR R ST
F&RYt -

WS ZUT R BEESCUHERG WS

sys2# rm newtank/dana/file.1

%Eu\i@%ﬁﬁﬁﬁitank/dana@snap3o {H2, %Tﬁ%%?ﬁﬂ"ﬁ%%ﬂﬁ’ Ef’ﬁ‘ﬂ‘?ﬁlﬁ]?ﬁﬁ
WOl RSE - B0 . [ -F ko] DUBGE R BE - 4D -

sysl# zfs send -i tank/dana@snap2 tank/dana@snap3 | ssh sys2 zfs recv -F newtank/dana
PR AR H AR S RS EAFETE -

RS SR G TS ABABRREMCIF R G LT R AR 58 A (A
-F RS Mz BR R UF LN AERIHEE -

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 IR 210 2PITLU TR -

o WEREATIRIG S B RN ITAC, R B TTE e, I B2k el — & ER T
Bo

 WEREIMNBIEME T 5 2fs receive A ¥ ATHEEHIHY BIFA LAY ELMSCE R GE 4
PR NIRRT 2B FH H 2R R DU BRI -

cannot send ’'pool/fs@name’: not an earlier snapshot from the same fs

[a] ZFS RER R R A A R R E I E

18R] DLE A R E S R G R MR ZFS TRERG . (HIERS IR . nf LR E A

G A LR AR - B0 ] DUFE 8 WA ) 1R It A £ P e e g e A B 3 ) e Dl s S

HRG - I, BRI, & o] IZER S R G E 1

»  ffif] zfs inherit -S AR IEE R E DENE (01F) - WREMHEREEIL
{H. W zfs inherit - S A BT N E A -5 LTI 2fs inherit iy > FHE « WHRIE
PEEEWIE W zfs inherit mi %2 Y KEE S2IOIE. BERILH 2fs
inherit -S B HARE N EIIE -

s T[LUHA zfs get -o LLEAEFTRYIEG &2 RECEIVED - BUE . W LA zfs get -0 all
i LEERTER:, i RECEIVED -

s A LIHA 2fs send 1)ﬁiﬂﬁ@lfﬂﬁﬁZiﬁgﬁﬁqq?UEEﬁt’ ﬁﬁ?ﬁ%%fﬁfﬁ -Riﬁiﬁo

w ]I zfs receive -e ZETURFIF AT & £ O RIR 4 B G — D T 22 00 E Fr i e
“ o LB poola/bee/cee@l PRERA A4S poold/eee XHARGE. HAFIHRIES
MG — N TT 2 (ceeel) BIEEANIN SR R GEFIIRIA -
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# zfs list -rt all poola

NAME USED AVAIL REFER MOUNTPOINT
poola 134K 134G 23K /poola
poola/bee 44K 134G 23K /poola/bee
poola/bee/cee 21K 134G 21K /poola/bee/cee
poola/bee/cee@l 0 - 21K -

# zfs send -R poola/bee/cee@l | zfs receive -e poold/eee
# zfs list -rt all poold

NAME USED AVAIL REFER MOUNTPOINT
poold 134K 134G 23K /poold
poold/eee 44K 134G 23K /poold/eee
poold/eee/cee 21K 134G 21K /poold/eee/cee
poold/eee/cee@l 0 - 21K -

ERLFEN T, AWM RGREIE T REA G THBOT SRS, 8iE A
WA E M (W mountpoint BIME) "RESTHIRE -

BN, tank/data XIFREEEF T compression J&IE - tank/data S ARG — PMIHETE
KEE MR (-p £ . f&WﬁWMWFﬁmemﬁmﬁﬁi

# 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

TEZRBIH . bpoo W MBI IRAAIT FH A T compression JE& 4 - K1t bpool/data Y

compre551onﬁ§jjono

QD%HI&EI%M(JIJQ @J:}*ﬁ{‘[ﬂ restorepool U\Fﬁ?lkﬁ ;u—fﬁﬁgf%mﬁﬁﬁ@ﬁ“mH%,HJE
Mo TEIXPMENM T "I zfs send -b en SR E R IR B TE - H140 -

# 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

FEVZR BN, "compression” [U{ELZE of f» KA HFLf tank/data U AR GEHIPRIET

"compression" {H -

ZZ[I%H%,m(;mtfjﬁzfiﬂﬁifflﬁ%,u}%'ISHE T A8 7 SRR AR R i S5 1% . mT s
zfs receive -x 1% o HIUl. DL Mg Ak —Rils B R SRS AR IR . R
FrE X RG R IERE B S, EENC AR E -

# 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
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bpool/home/lori@snapl quota -
bpool/home/mark quota none default
bpool/home/mark@snapl quota -

AIRRAE -x FEIHENCZE T TRIR . REROT XX R B AU -

# 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 - -

ZIETNIEUTE ZRY ZFS IRER R
KBTI 2t send -1 Al -R AR A R RIBEICE S AT
I A0 78S PRIRRNT . 7 DL B

8 zfs send -I JET A BFFTA Y S — MR L 2 A 2RI . 83 (A

eI ] R A At . DA — vl o RGP AR E T RO 2

A REEE I R -

i zfs send -R ET ] L 1EFTE GO RAERE SR - ICE RN . TR

R RS RS R E AR R -

TEA -c RGN T 2fs send - r ZEIIHT LL K2 (] 2fs send -R JETHT, FEL

PR ETE R BEE L B 2 e RIR - B XEZEE. 152 UL 187 TTHIRY I ZFS

PRI o

56 FH A 9 A 29 T 7 % 1 v A A

o SXTEPERTEY E S BIR . BUGRIIRFI SR R SR rename il destroy #{EFS 2]
RE—F

s RFEBWE FIRE KFEE 2fs recv -F. NI ZISEHEE destroy #1E - A
1 zfs recv -F EEIA RO S H aNA A E W B3R 12 X o

w 5HA (4F zfssend -R) -i 8 -T{HM—FE. WEREHH -1, WPEF A% snapa 5
snapD Z [EJFIFTEHRIE o QISR -1, WA %1% snapd (X TFRIEER) -

FRRNUTAT X BEHT KR 2fs send L. R R GV IUIETEIZTTHENS £ 15X BEVR HYR

PR o Y RRAS R 21

B2, 70T U FBSHT B RO e v [l e [H AR A e g & mT LR A

BEHTRI R I A AR A 1R B RRAS 33t H AT RRA 3 i Fh R GR B - (HIE, B

WA P BT e T A S D A T B T A
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w61 AR % ZPS RIFHR
ATLLBEH zfs send -1 iU — M SRR & 9 — IR - 4

# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@all-I
IRIE . 0] LAMIER snapB ~ snapC &l snapD -

# zfs destroy pool/fs@snapB
# zfs destroy pool/fs@snapC
# zfs destroy pool/fs@snapD

S A BIE, T LU DL F i -

# 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

TR DASER zfs send -1 din &R & T IRBERITERE R AR, DLOIEE— D& H B - Bl
Zzu :

# 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

Tu\ﬁﬁﬁ zfs send -R i % FF ZFS XXM RAMFTE R SUERAEHIE]— P o AR
Herb o BRRCEIRRS . PR ERTE - R - ERSUE RS i fE &R R R i -

FELLUTRBIrh FEIEA P S RGRITRIR - J9FTE AP IR A — D R - 24
Ji o JRIASCIE RGBT IR E -

# 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 (1] - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today (1] - 18K

# zfs send -R users@today > /snaps/users-R
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w61 AR 2% ZPS PRIFHR (&)

# zfs destroy -r users
# zfs receive -F -d users < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 196K 33.2G 22K /users
users@today 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 -

AT BIER 2fs send -R @i &R il users U RGE R EEH, HRE IR A X E]

H—Mtl users2 -

# zfs create users2 mirror cOtld0 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 -

IS I ZFS £

AT LA zfs send #ll zfs recv %
gt il -

R R TN — D RGEEEHIE S — 1A

# zfs send tank/cindy@today | ssh newsys zfs recv sandbox/restfs@today

It 4> % 12 tank/cindy@today TRIFE(YE. F1E sandbox/restfs XIFRGEH T LU
W o i S IR ATE newsys 5% AIEE restfsetoday PRI - TEHUOREIAN, E¥H A ECE
NIELFE RS FAFH sshe
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{55 F ACL F0JE T 4R FF Oracle Solaris ZFS 3 &

A EEG G R4 H1 513 (access control list, ACL) 18 FE it LE v UNIX AR 5B
TERAIARRE R 47 ZES KRS B -

AEEEUTFET

%8 195 T1HHAY “Solaris ACL F7E1>

201 TUHHRY “1% & ZFS FRY ACE?

2203 TUHREY “DLEHRE 20O B R ZFS SRR ACL

5213 TUHHRY “DLYa 5 20 B R ZFS XXFHRY ACD
w25 218 TUHA “a) ZES SN PRk 1k

Solaris ACL {2 Y

Solaris ¥ IH A SZ #5704 ACL SEER F 2L T POSIX B3 ACL JIYE - F:T POSIX FEZCHY
ACL FS84P UFS S, i NFSv4 2 i NFS FRAS -1 755 #i o

| A\ NFSv4 5. T ACL 1A 5E % # NFSv4 £ UNIX fl3E UNIX &% P L2 (AR a0 A

BAEME o WINFSv4 HITEHATE X X —#THY ACL SEEFR it 7 B £ &R T NT HEX

ACLFJIE X -

5IHMERIFEL, #7 ACL AR FE AL AT -

= H T NFSv4 #LEH 5 NT XA ACL AL .

o BT HEIERIAREIES . AXEZER, B2 IL#K7-2.

w3 HEF chmod Al s 7% (M 3E setfacl fll getfacl %) WHATIRE M ER -

BT HEFEENARAE S A THEEOMEGRERUNE RNHBTFE RS . X
HEER, EZILE 200 TR “ACL 4k4&” .

i ffr ACL BRAY 2 T AR SCAFAN IR B SRS AR 17 [R5 - 5 POSIX 20 ACL AEHAH
el 1 ACL th 1 % >3 [FI4% I3 (Access Control Entry, ACE) F/5 -
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POSIX FEZUHY ACL o F B TR 8 A U AR LRI RRR - THT ACL AU AL & b 26 7Y
B ACE. FHT#1TU5RIREE . ALLow FlI DENY -« AL, ASBEFRIEAE(TE X —H AR B

A ACE SRHEIT 2 75 /1 B 4E1% ACE H R & LIAUR -

NFSv4 FEEHY ACL 5 POSIX =X ACL 2[RI EEHA Y T -

AR FH AT AT m] IR A ACL E’Jkﬁﬁﬁr (iZl] cp~ mv~ tar-~ cpio 19 rep Eﬁi%) BEE
ACL 1Y) UFS XX {15125 ZES XX &%, W POSIX 2\ ACL 255 Hi h 554010 NFSv4
= H ACL -

— L NFSv4 BE 20 ACL 28548 POSIX = ACL - W15 NFSv4 #E U ACL R E5#h
POSIX 20 ACL, M4 G/rFEITLLFAERIHE S -

# cp -p filea /var/tmp
cp: failed to set acl entries on /var/tmp/filea

WIRTEIZTT M Hif Solaris 1T RS F R EERY ACL &M (tar -p 81 cpio -P) ]
{# UFS tar 80 cpio IHRYSCEE, MITEIZTT LLETHY Solaris & 1T & Gt HH 42 BUZ AR S
PEB R E 2 ACL -

TR SO LR SO S L. B2 720 ACL 3

] LU ufsrestore i S 5HE K B £ ZFS Yﬁ:%{\«nqj R R IR EHE EHE POSIX
FEZU ACL,  NIIXEE ACL 2150 NFSv4 £ :01) ACL -

YIRS KT UFS SUHHR E NFSv4 FEUI ACL: 2 BRB LT LU NERIHEE
chmod: ERROR: ACL type’s are different
IR AT ZFS SR E POSIX FERK ACL, M2 BR AN RUUE A -

# getfacl filea
File system doesn’t support aclent t style ACL’s.
See acl(5) for more information on Solaris ACL support.

BN ACL & M AR HIE S 152 ILE 186 TUH @ I HAM & 0 7 i R 7
ZFS B8

ACLZ B1EiLRI%A

FEPELLT MIFPEEAHY ACL R4 -

i@ ACL— HE L YHY UNIX user ~ group Fll owner 55 H o

JFERBACL-AMUEEFTEE - ANAFRE, DU HMFRE, i#F magK
PGS, BiE 2R B AR L S RS -

BFigELIE ACLIIEX

chmod [options] A[index]{+|=}owner@ |group@ |everyone@:
access-permissions/...[:inheritance-flags]: deny | allow file

chmod [options] A-owner@, group@, everyone@:daccess-permissions
/...[:inheritance-flags]:deny | allow file ...
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chmod [options] A[index]- file
ATz BIEEE ACLIIEE

chmod [options] A[index]{+|=}user|group:name:access-permissions
/...[:inheritance-flags] :deny | allow file

chmod [options] A-user|group:name:access-permissions /...[:inheritance-flags] :deny |
allowfile...

chmod [options] A[index]- file

owner@, group@, everyone@
PRIRA T35 18 ACL 18K ACL-entry-type - 5K ACL-entry-type IIHEH. 155 L
KT7-1.

user|group:ACL entry- ID ( username B, groupname )

FRIRA T 230 ACL 1B ACL-entry-type - HIF FIZHIY) ACL-entry- type Al
ACL-entry-ID ~ username 5 groupname - 5 % ACL-entry-type FJ1BH. 155 L ?% 7 1o

access-permissions/.../

PRI T BEELERI U5 IR o 5% ACL U5 (MR . 162 W3k 7-2.

inheritance- ﬂags

FRIA—E W] £ ACL Pk BRAE « % ACL AR ASRER IR, ES W% 7-4.
deny | allow

PRIREE T b 2 4 U5 TRIA R -
TELL R 7RI, owner@ - group@ B everyone@ {5 H ACL-entry-ID {H -
group@:write data/append data/execute:deny

F T ACL FVES 352 L T (ACL-entry-type): TRILLL T 75 BIF 4% ACL-entry-ID -

0:user:gozer:list directory/read data/execute:allow
TR ACL T 5 DL TR A AL -

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

AR ER2 RS ID T HRIRECR ACL IR ACL T, BE K ACL A AT BEAL & %
NFFTA# - K€ UID - HME ML 0. o] LLEH] chmod R ERS| D
PRiH ACL BUE TR 43 - B0, AT ZR 5] ID 3 $R1H4 chmod # & HIHY A3, 5 LLFA%
=S

chmod A3=user:venkman:read acl:allow filename

TRNAE T ACLIERAY, BIFTHEE - HMHEM R ACL ZoRE -
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%7-1 ACLIjiZEAY

ACLTREEY LA

owner@ TR T RATEE VT RAR -

group@ FRIE BT X ST R AL U7 (IR

everyone@ FRAE [ 5 HAATLATT ACL FRPLAC (AT A P C2E 152 7 9 173 TR ASRRR
user Je P 2 E e SR Al A P TR (R o A (4

ACL-entry-ID> HHIE username 8 userID - WS EA R HUMIELF UID
8¢ username> M1 ACL T RITCRY -

group W H L IR E N g ) HA A B A5 AR - RS ACL-entry-ID> H
HE groupname BX groupID o WIHIZAE A R AIELT UID 8¢
groupname. W% ACL Ty TERY -

TRNE T ACL iAo

#7-2 ACLj[AlEHY

ks FEE R L

add file W e] 5 SRS I SR RIARR -

add_subdirectory p TEH AT H ZHARR -

append_data p LA -

delete d HIBR SCAFRIAER o A RFFER delete FIRIT NIV E £ {5
B, HEIE7-3.

delete_child D B E SO ECE IR o« AR FFE R delete_child
PERITNINE 2 E R, ESIET7-3-

execute x PUT XA BHE R H RN HIRER -

list directory r Hil i E AR -

read_acl c BEEL ACL AR (1s) -

read attributes a RO EARE (F ACL) MURGR - FEEEAE AN stat
PN o VPR RHERD LR LSBT LT 1s(1) F1
stat(2) -

read_data r BRI RRR -

read xattr R ﬁ?éj(ﬁﬁﬂ@i‘ﬁ JR BRI S TR R I H T &

synchronize s SHTARSEI -
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#£7-2 ACLiN[AFEL (&)
i FEHEER R

write_xattr W Gy R Ay R B R TE ARRER .

1E1 FH P 452 T HEANBR IR P el oSGl ek H
o JR ST AR AT LLEASTHI R P XS TR PR U3 ]

write_data w E SN HIAR -

write_attributes A P 5 S B SORBRA I [R] B SO R AE AR -
write_acl C 485 ACL AR EUE AT chmod i B 15 ACL I1URE
write_owner 0 HUCHFRIFTE & SRR . B X ST chown B

chgrp ﬁﬁ/ﬁ\ﬁ"]ﬁﬁﬁ °

SR AT E AR B SR 4L AT A A BE 8 b P Bl
JELHAIAIR o NS B SCHFEUA A FT A RUE BOR R A P L
4. NIFTEE PRIV FILE CHOWN 434X -

TG T H S ACL delete fll delete child {TARYHAR IELHE R -

%7-3 ACL delete Il delete_child FXfR1TH

R B FRHR BIR3 RANR
ACL f21F delete ACL #fi%t delete KA E delete FUR

ACL fU1F delete child P nas U AT

ACL fH4f delete child b s et

ACLAX AV write Fll AT RVF L

execute

ACL#fiffwrite fll execute  RIF EEt ) EEt)
ZFSACLES

W LAIE ACLERETRHUT ACLAE, MAFEDHIKES MUR . AT ACLES
ATH -

ACLES AR BRI ACLAUR

full set Fir A ARR

modify set b write_acl #fllwrite_owner JMNKIFTHE SR

read_set read data- read attributes- read xattr fll
read acl
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ACLEABTR BIERY ACL AR

write set write data- append data-~ write attributes fll
write xattr

XL ACL &2 FiE LI, NEEEH -

ACL 2% 7%

{56 F] ACL 4K A& H HY 2 R SR SCPF i H 3] AR AR BRI ACL, HAZ
& A2 H SR ERA AR A -

BEEN T . A% ACL. WHREENE R ERE T %@ ACL. WITT/EEEE *
A ZHRAKIZ ACL o LA S8 H A5 E ACL 4R -

TR T AERIYEARRE -

%7-4 ACLZKAFRE

HORERE FEBURFRARE A

file inherit f {01 ACL WA B RS 1% B F RIS HE -

dir inherit d {0 ACL W H FRF[IZE FMFHEHZ -
inherit_only i WAL H FAK ACL, ABAUE ] T Hr I S i+ H

X MAEHTEERE S ZPREZRIEH
file inherit FRAETL dir inherit bRAE. o[ %

KPR ER AR -
no_propagate n {4 ACL WA B RAENZH RHIE —TNE, TAE

B RUIREENG o« ZAREE KM file inherit BRE
B dir_inherit R, B[R E AT SRR B4R AR A

o

2o
N/A R TFHIR -

M. DU ARESUER T SMB % el il 554 -

successful_access S FERTE BN VI (BT & 5 RAZ S Shil E B THE % - AR
Bifi e T Bl % ACE A — i A -

failed access F FERTEVT PRI B 5 MRS SR E 8 d e R - k&
Rifi it B ACE B — R

inherited I FoRHFEA ACE B4R -

A, JAFT AR A aclinherit jzf#%éﬁ}élimzﬁﬁ% 150 B B N R BRE D B RA R B
B ACLYRA S . AXHELZER, 2T —
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ACL B

ZFS SR GLEHE T LUT ACL B 1R Hf 7E ACL 4k ARYFEE 1T AHI ACL 5 chmod #1ERY
ZH.
= aclinherit—Hfi€ ACL kAT N - 1ZBIERIE FE
» discard— X TN G, QRSB HE KA SYRAEAT ACL I . X8 H RKIY
ACL 30 T2 X 80 H RIPPRE -
= noallow— X TG, {NHEATS A ZEH ) deny FYTT4EK ACL Tl

" restricted— X THIXR. 4k ACL Tl KAMIER write owner Fllwrite_acl #X
PR

®  passthrough— S EM{E 1% E N passthrough B . 2 {# FH BI04k & ACE i & B A5
ORISR - AR AFEE RN A T4k 2 ACE. M2 HRYEN R 7 2K 1Y
R EEL .

u passthrough-x—’—? passthrough SO, FORT mER s A passthrough-x: b
(AT (x) AR B SO A RTHR 2 A0 0 S OIS R S i =X Fry mT bk
ACE HiZBEHUTAIR -

aclinherit ISR &I restricted

= aclmode — TE i #) B SCHFIHME B ACLAT Y. B TE chmod #54{/F A [B] 42 il 40{rT 12 2

ACL. HHEUTEMEE -

» discard—aclmode J&E ) discard IS R GERHHMBR AN Fom SR AT A ACL
Tl X EHRATE -

= mask—aclmode JETEN mask ISR R GERHED P B RUAER - BRIEA P 35 S
e E ZFHFTEE B EHEERN UID. SRR R, DUEH A2 K TR
il o TEIXFMEMT > D ACLAR, DMEHAS R TMAEENIRN - WIRAKH
TENACLEAEIE. N mask [HIR STER A L 2 [F-E ACL.

= passthrough—aclmode J&4: N passthrough AU R G HERER T A B A ERY ACL
RSB E RATHTHR RSN X ACL /7T HAh B L -

aclmode PG AL discard

G XMHH aclmode BIEHE ZE R, 1ES Wnl7-14 .

1% B ZFS 34/ ACL

TR ZFS A s ARRE . ACL HH ACL Wi ERZH A B - ZFS $2 4 T — e ACL 5 AY, H
HHFAE SO R4S ACL . 18 . ACLIRE®. HNENFRESR UNIX
owner/group/otherIﬁ °

ZFS AR AR R, HIXEL{E K E 7 /2 ACL FT&on N A Rl & 17 - [
e SRS BOCAFIRIR . 2O ACL 2 MR HEE T oAb, QSRR 75—
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F P SR BCE 17 1RAER I AR08 ACL, 11230 R al B SERIARR AL 1 (R 7
TR WHZH P Al R — SR E 5 . FTE Ui TRl o sk #R i SR ek E
KM ACL FRFRIR AR R A L -

Xt T ZES SCHE ACL Vi (AR A = ERNI 40 T -

= ZFS I ACL WifE ACL FRUHESINF A 1 22 AT H g T a0 8 -

o (AP R 55 RAR 17 K DLEC A X 5719 ACL 5 -

o —HETAFHER, [Fl— ACL AUFRSE 4R fE2E ACL R4 T HIA B Fh A AR -

o TERFHE T ST A E write ac VW AR, B AR LRI AR 2 Ak - 75
NI, FEEEIAREE R AT AR -

QN SRAE AN PR R D U5 (AR . R R GEREAE ) S RTE & B0 127 1)
VilHl iﬁ?‘?;ﬁlﬂ:m%ﬂﬂ CABS e SCPERTAR E TTE VT ISR I SRV P E o it
PLsEATIRE -

WMRIEFEANEHF FIXE T IEEE ACL, W% H R T TA 2 H5h48 &% ACL . W1HR1%
BT AR ACL H 75 B H Ry I0gk 1% ACL, MDA ACL 4k &FRE - HxHE %
ER. 155 L3R 7-4 FI5E 208 T1HAY “LLIEARS 0 ZFS XX B ACL 462K .

G SRR AR umask (ELRE S LA T I BRE Y & 18 ACL -

$ 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
TEAGFIH . HPHP 5] (ownere~ group@- everyone@) H—4> ACL -
I SCPE ACL Y THBHANT -

0:owner@ B & AT LB BNHE BRI A 2
(read data/write data/append data/read xattr). FTH &L A LAE L
AR I RE - §TRIE RN ACL
(write xattr/read attributes/write attributes/
read_acl/write acl). Lb4h. FTAEE A0 LUESCSIHRIRTE Y

(write_owner:allow) o

synchronize 15 [FIAXPRE 4 B A SCER -
1:group@ [ 2H 5 1 6 SO RIS J P 132 BB PR

(read_data/read xattr/read attributes/read acl:allow)-

2:everyone@ [ B Z SNKIFTA F P 33 X SCPFRITSC P T 1A ) B BRI

(read data/read xattr/read attributes/read acl/
synchronize:allow)- synchronize T3 AR 24 B R S22 -
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BIEEHT H . HRE umask {H. BREH 3 ACL RN -

$ 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

It H & ACL WU BHUIT T
0:owner@ FiG & v DL BRI & e B RIS

(list_directory/read data/add file/write data/add subdirectory

/append_data). DL BEHURHHESCCIERE QInf AL - 5 @ er
ACL
(/read_xattr/write xattr/read attributes/write attributes/read acl/

write acl). ItAh. FTEE T LUIERAL (execute). MIBRSCEFEH F
(delete child): LLKABH KMIATEN (write owner:allow) -

synchronize Vi [FIAXPR 4 BTASCER -

1:group@ FHu] DA AT EREH A E XK@k - sh. IR B AR RN
AHIITAUR
(list_directory/read_data/read xattr/execute/read attributes
/read_acl/synchronize:allow )o

2:everyone@ AP EAH Z SMRT A A B T3 B AT E KB R ST
*YEE(1ist7directory/readidata/readixattr/execute/readi
attributes/read acl/synchronize:allow)e synchronizetﬁﬁﬂ$¥5§§§ﬁﬁ
ARSI -

LRI B R 7 ZFS 3T ACL

AT L chmod fy 2B 2L ZFS X4 ACL - I/‘ATH% ﬂﬁaﬁz ACL ¥ chmod 1B FH acl ¥
SeRIfE ACL IR o B acd BSERIIHH. 152 ULEE 196 TTHIHY “ACL X B IR LRI
B~ .

= NI ACL 30
= AU ACL I

% chmod A+acl-specification filename

» % index-ID 3 I ACL TH

% chmod Aindex-ID+acl-specification filename
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A T {48 B 1 index-ID o B3 AHTHY ACL T -
» FHL ACL T

% chmod A=acl-specification filename

% chmod Aindex-ID=acl-specification filename
= JHIER ACL 55

» 1% index-1D JIHIER ACL Tl

% chmod Aindex-ID- filename

= A IHER ACL T

% chmod A-acl-specification filename

»  ASCPERPIIER AT AR 8 ACE

% chmod A- filename
TEYH ACL {5 B 2l 1s -v @ S R ERmy - Fld

# 1s -v file.l
-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read _acl/write acl/write_owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

BREHAYSE ACLIRRMIEE, ES WE 213 T “CLYE 5 /& % B M TR ZFS XX
1 ACL -

= 7-1 B ZFS SRR E ACL

AL T A RN E Bor @ ACL B/l %8 ACL 248 ACL Hi L E& & 5%HY
UNIX %8~ FHP ~ HU R HAmAZ .

TELL R R, %@ ACLTEE T file.1 77 -

# ls -v file.l
-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read data/read xattr/read attributes/read acl/synchronize
rallow

TELLFREI, 9 groupe 7 T write data PR -

# chmod Al=group@:read_data/write_data:allow file.l
# ls -v file.l
SrW-rw-r-- 1 root root 206695 Jul 20 13:43 file.1l

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



LR IR B NS 7R ZFS 3CHRHY ACL

Fl7-1 BIR ZFS SIS ACL (&)

0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read_acl/write acl/write_owner
/synchronize:allow
:group@: read_data/write data:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

TELLF R, Xt fite. 1 AR EFTIRE N 644

=

# chmod 644 file.l
# ls -v file.l
-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

5 7-2 uEZFSXFFE’ﬁFﬁ ACL
ATHRE T IR E A TR ARS8 ACL Bl -

TELL R /R, A gozer dsHN T %t test.dir H KA read data/execute FR -

# chmod A+user:gozer: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:gozer:list directory/read data/execute:allow
l:owner@:list directory/read data/add_file/write data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete_child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
3:everyone@:list_directory/read_data/read xattr/execute/read _attributes
/read acl/synchronize:allow

TELL R B, AP gozer lHIFR T read_data/execute FUR -

# chmod AQ- test.dir
# ls -dv test.dir
drwxr-xr-x 2 root root 2 Jul 20 14:23 test.dir
0:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@:list _directory/read_data/read_xattr/execute/read_attributes
/read acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
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wl7-3 5 ZFS USRI ACL A B,
LN ACL /R HlfE R T E1 B ACL 5 5 58 O 8 H RPUBER L 2 18] % AE A B -

TELLTF R, 5@ ACLTEET fite.2 H1:

# 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
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
rallow

TELL IR M everyonee FHHIER T ACL allow AUFR -

# chmod A2- file.2
# 1s -v file.2
-rwW-r----- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow
l:group@: read_data/read xattr/read_attributes/read_acl/synchronize:allow

TEMCE R SCPRRRIRAI N 644 Y 640 - MIBR everyonee ) ACL A VFRIRIY . 2
AR W SAFRIRPR AL HIER T everyonee M BEEUAER -

TELL N R, BIE ACL K& #: /) everyone@ i read data/write data FXfR -

# chmod A=everyone@:read_data/write_data:allow file.3

# 1s -v file.3

SrW-rw-rw- 1 root root 2440 Jul 20 14:28 file.3
0:everyone@: read data/write data:allow

TEMETH . chmod 1EEE HEENE ACL HHAY read data/write data:allow AR & Ht
TN # ~ Al everyonee W EEEY/ S ARR o« TEHEIH, everyone@ FH T-H5E X {E
AT P SR U7 RARR -« BT AR R DUE 52 E & A AR A ownere B groupe
ACLTH,  [AIEEAVPRA 21K N 666 «

FELUT R IH ACL R gozer Y BEEUANIR -

# chmod A=user:gozer:read_data:allow file.3

# ls -v file.3

---------- + 1 root root 2440 Jul 20 14:28 file.3
0:user:gozer:read data:allow

FEREE i SRR SEE SR 9 000, 1K 52 A ATEFER N owner@ -~ groupe BX
everyone@ F) ACL Jil. X EETH ] TR UL GEARLBRER 50 - SCPRRTE # Al id B
EAIR (M ACL) RARGIELRIE. 4TS -
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# chmod 655 file.3
# 1s -v file.3
-rwW-r-xr-x 1 root root 2440 Jul 20 14:28 file.3

0:owner@:execute:deny

l:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow

2:group@: read data/read xattr/execute/read attributes/read acl

/synchronize:allow
3:everyone@:read data/read xattr/execute/read attributes/read acl

/synchronize:allow

=l 7-a  VRE ZFS AR 18 ACL
A AR chmod i % MR SR E S FT A AE S8 ACL -

FELLTRRBIH . tests.dir HAF(EM 1 HE & 18 ACE

# 1s -dv test5.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:32 test5.dir
0:user:lp:read data:file inherit:deny
l:user:gozer:read data:file inherit:deny
2:owner@:list_directory/read data/add_file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write owner

/synchronize:allow
3:group@:list directory/read data/read xattr/execute/read attributes

/read_acl/synchronize:allow
4:everyone@:list directory/read data/read xattr/execute/read attributes

/read acl/synchronize:allow

FELLUR 7l kR 7 F P gozer F 1p BRI 18 ACL - FRAY ACL B
owner@- group@ fll everyone@ FJEEZE{H

# 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

2:everyone@:list directory/read_data/read xattr/execute/read attributes

/read acl/synchronize:allow

75 P ACLE &N T ZFS U

H A ACLEAST A, HILEALSHIN S ACLASE . A% ACLE AR,
Z JLE 199 DTEPEI’J “ZFSACL #4547

Fian. EETLLA N AT RN read_set :
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w7-s B ACLEEA R T ZFs SXfF (&)

# chmod A+user:otto:read_set:allow file.l
# 1s -v file.1l
-r--r--r--+ 1 root root 206695 Jul 20 13:43 file.l
0:user:otto:read_data/read_xattr/read_attributes/read_acl:allow
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

TEATLAGN PRI write_set fll read_set :

# chmod A+user:otto:read_set/write_set:allow file.2
# 1s -v file.2
-rw-r--r--+ 1 root root 2693 Jul 20 14:26 file.2
0:user:otto:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl:allow
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

PLEZRHE XS ZFS S (5% B ACL 487K

T BLE AT SCHERIE S PR AR ACL . BRI T . R4 ACL. IR
FENCAE S LU 1 R 2B ACL. NIFE(ATIREEF S 2% ACL - AFTR Aok
H A 7E ACL HII K

W UTE X ARG T2 FIXE aclinherit B - BEEIEO T, aclinherit IXE N

restricted-
BXRELZER. BESILE 200 TTHH “ACL 4k

F617-6 1% TELE ACLYKK
EAEEM T, ACL AN H REEMLH -

TELLR R, I gozer WA T 41X test.dir BYIEE 1@ ACE

read data/write data/execute-

# chmod A+user:gozer:read_data/write_data/execute:allow test.dir
# 1ls -dv test.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:53 test.dir
0:user:gozer:list directory/read data/add file/write data/execute:allow
l:owner@:list directory/read data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write_xattr/execute/delete_child
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wl7-6 % FELE ACLYERK (&)

/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

WHRANET test.dir FHE. WASIELREHF gozer I ACE - WX sub. dir FUFPRTZ
FHIF gozer fENSXATE & « LB everyone@ HHAT A BIFIAER . TZHH 7 HEEVT
[A] sub.dir o

# mkdir test.dir/sub.dir
# ls -dv test.dir/sub.dir
drwxr-xr-x 2 root root 2 Jul 20 14:54 test.dir/sub.dir
0:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@:list _directory/read_data/read_xattr/execute/read_attributes
/read acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow

w7-7 K SCARRTHE 4% 7 ACL 4 A
LN —RIREIFRIR TR E file inherit FRaGHS R R SCAFTH 3/ ACE «

TELL TGl P gozer I 1 X test2.dir H KHHY SR
read data/write data APR. DUEZ M P ORHEATHT G5 SCP-A0EAE BRES [IAIRR -

# chmod A+user:gozer:read_data/write_data:file_inherit:allow test2.dir
# 1ls -dv test2.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:55 test2.dir
0:user:gozer:read data/write data:file inherit:allow
l:owner@:list_directory/read _data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

FELLF B, P gozer BFURRR H T#T QIR test2.dir/file.2 XX - T ACL
YK7K read data:file_inherit:allow EME P gozer W] LABEHUEATHT QM ST A
Ko

# 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:gozer:read data:inherited:allow
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l:owner@:read data/write_data/append data/read xattr/write xattr
/read_attributes/write attributes/read_acl/write acl/write owner
/synchronize:allow

2:group@: read _data/read xattr/read attributes/read acl/synchronize:allow

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

H TSRS aclinherit B E NEL A restricted: HILFF gozer Xf
file.2 NEH write data BFR. X & K SHFRIHAERA f 15 A AR -

HIEE. ﬁiﬁifileiinheritEidiriinheritﬁﬁﬁgﬂqﬁﬁﬁzﬁﬁﬁ@inheritionly$ﬂﬁﬁﬁﬁ§ﬁﬂ§
o H REEMIERE ACL. FHI. FRAEFF gozer 2IUFIFTE & 8T B4 K
51 ENPRAE 7 a4 1% P everyonee PR FHEUALRR - 1401 -

# mkdir test2.dir/subdir.2
# ls -dv test2.dir/subdir.2
drwxr-xr-x+ 2 root root 2 Jul 20 14:57 test2.dir/subdir.2
0:user:gozer:list directory/read data/add file/write data:file inherit
/inherit_only/inherited:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list _directory/read data/read xattr/execute/read_attributes
/read _acl/synchronize:allow
3:everyone@:list directory/read_data/read xattr/execute/read _attributes
/read _acl/synchronize:allow

LT — &SR EIRR T [FRE E file inherit fll dir inherit bR2EHTFTRFAYSCERFITE

K ACL-

TELLN 7RI, [ gozer #1774 T3 QLRI SCHAT H R BEEL 5 ARHUT
PR -

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/dir_inherit:allow
test3.dir

# 1s -dv test3.dir

drwxr-xr-x+ 2 root root 2 Jul 20 15:00 test3.dir

0:user:gozer:list directory/read data/add file/write data/execute
:file inherit/dir_inherit:allow

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

N Y inherited IAR(E BIEHE . FER1X ACE BAKRY -
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wl7-7 K SCHFITE F4% 7 ACL kK (&)

# 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:gozer:read data:inherited:allow
l:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write_acl/write_owner
/synchronize:allow
2:group@: read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

£ Emp R, BT groupe Fl everyonee YA H SRAIFNBR A7 #0408 5 AFIHATIN
PR, PHIEIEYE 7P gozer E AFIPITIR -« SRA actinherit &N
restricted, XEHERIA write data Fll execute PR o

FELLT RGN, [ gozer 7 T ARM TH AU R 5 AMIEITI
PR (ERCRE X EEAPR A% F5 25 1% H R IREENZ -

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/no_propagate:allow
test4.dir
# ls -dv testd.dir
drwxr--r--+ 2 root root 2 Mar 1 12:11 test4.dir
0:user:gozer:list directory/read data/add file/write data/execute
:file inherit/no_propagate:allow
l:owner@:list directory/read data/add file/write data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:list directory/read data/read xattr/read attributes/read acl
/synchronize:allow
3:everyone@:list directory/read data/read xattr/read attributes/read acl
/synchronize:allow

WL RBIATR . 2T AT AREREER T gozer Y

read data/write data/execute R -

# touch test4.dir/file.4
# ls -v test4.dir/file.4
-rw-r--r--+ 1 root root 0 Jul 20 15:09 test4.dir/file.4
0:user:gozer:read data:inherited:allow
l:owner@:read _data/write_data/append data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

il 7-8  ACL 4K K15 7y Passthrough I ACL 447K

W5 tank/cindy XAF ARG aclinherit J&TEIXE N passthrough: A7 Gl
file.5. FF gozer K4k testa.dir EN Y ACL, W FAT/R :
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wl7-8  ACL KA 1% B A Passthrough Y ACL 44K (£)

# zfs set aclinherit=passthrough tank/cindy
# touch test4.dir/file.5
# ls -v test4.dir/file.5
-rw-r--r--+ 1 root root @ Jul 20 14:16 test4.dir/file.5
0:user:gozer:read data/write data/execute:inherited:allow
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@: read _data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

= 7-9  ACL 4R 1% B N Discard I ACL 4k

W S RGN aclinherit BIEIXE N discard, WIH FRIAFENL ikl WTRESIE
7 ACL. #5140

# zfs set aclinherit=discard tank/cindy
# chmod A+user:gozer:read_data/write_data/execute:dir_inherit:allow test5.dir
# ls -dv test5.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:18 test5.dir
0:user:gozer:list directory/read data/add file/write data/execute
:dir_inherit:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write _acl/write_ owner
/synchronize:allow
2:group@:list _directory/read data/read xattr/execute/read_attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

QR DG g EEAN s H SR AORBRAL, W2 #7348 ACL - il -

# chmod 744 test5.dir
# ls -dv test5.dir
drwxr--r-- 2 root root 2 Jul 20 14:18 test5.dir
0:owner@:list_directory/read_data/add_file/write data/add_subdirectory
/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/read attributes/read acl
/synchronize:allow
2:everyone@:list directory/read data/read xattr/read attributes/read acl
/synchronize:allow

= 7-10 ACL AKX E N Noallow i) ACL 4k

FELL TR R, & T NS SRR AE 8 ACL. — 1 ACL 721F read data
FE. —~ ACL#E4 read data PR o oRBIATBH T QA AT 7E[E]— chmod iy > HHE & 9
A~ ACE -
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Tl 7-10  ACL 4k AR 21 E ) Noallow I ACL £k K (&)

# zfs set aclinherit=noallow tank/cindy
# chmod A+user:gozer:read_data:file_inherit:deny,user:lp:read_data:file_inherit:allow
test6.dir
# ls -dv test6.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:22 test6.dir
0:user:gozer:read data:file _inherit:deny
l:user:1lp:read data:file inherit:allow
2:owner@:list directory/read data/add file/write data/add_subdirectory
/append_data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow
3:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
4:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow

WEATRBIATR . BT SRR . REEE 77 /R TF read_data AUFRAY ACL -

# touch test6.dir/file.6
# ls -v test6.dir/file.6
-rw-r--r--+ 1 root root 0 Jul 20 14:23 test6.dir/file.6
0:user:gozer:read data:inherited:deny
l:owner@:read_data/write_data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

MAESBNIZEFNE R ZFS TR ACL

Al 14 E— T REFORABR AR S R AR BN R ZFS SUFRIRIR - % 7-2
FIF 7-4 5T Fom T/ SRR 75 o

ATLUBEA Us -v dn < oA TSR R E SREE S ACL SR - 51410 -

# 1s -V file.l

-rw-r--r-- 1 root root 206695 Jul 20 14:27 file.l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- :allow

everyone@:r-----a-R-c--s:i------- ;allow

CLRAME T 98519 ACL i -

owner@ B Al DL ORHE SO A
= (rw=read_data/write_data\ p=append_data) o T AT LUE ST
PRy TE, e AL - 9B AT ACL (a=read_attributes,

E7E . (EH ACLFAB MR Oracle Solaris ZFS 314 213



B IR BTNE R ZFS STHHHT ACL

214

W=write xattr,R=read xattr,A=write attributes, c=read acl,
C=write_acl). AN FTAEZ IR AT MBS T AL

(o=write owner) o

synchronize (s) 17 [AABR 4 BT AR L2 -
group@ A2 0 SR BRI (r= read_data) AN SCAR R P BEEUARBR

(a=read_attributes,R=read xattr,c=read acl)-

synchronize (s) 17 [AABR 4 BT AR L2 -
everyone@ [A]FH B 2 AMNPIFITAE A BLE52 T 6 S DL R SO AR B2 HURL

FE (r= read data-~ a=append data~ R=read xattr- c=read acl o]
s=synchronize) °

synchronize (s) V5 [FIANFR 24 B AR SZE -

5140 ACL ¥ =CHHEL . 465 ACL & XE AU MLAA -

o ALRHAPREEE ) chmod i & AL E 2 EL -
w AT DUMERA TARRTERRAEFAT (1) 75, HHERTIEELFNTEE -
o AT DAE] 07 AR EAUR A AR -

BRFEHEM ACL R RMIE R, 1ES I 203 T «CLEEARS 0% & TR ZFS X
#J ACL

Fl7-n1 e 5 BN ER ACL
TELL R R, i@ ACLTE/ET file .1 H1 -

# 1s -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:i------- :allow

everyone@:r-----a-R-c--s:i------- rallow

TEATREIHT, N gozer NI T %I file.1 MY read data/execute FXfR -

# chmod A+user:gozer:rx:allow file.l
# 1s -V file.l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
user:gozer:r-X----------- e rallow
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- rallow
everyone@:r-----a-R-c--s:i------- :allow

FELUTRBI, E@d (A4S ACL & INE A/ gozer T T FEHTHIEESCIFFI H X 2
PRI 5 AN TRER «

# chmod A+user:gozer:rwx:fd:allow dir.2
# 1s -dV dir.2
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w7 DU E RN BCE A SR ACL (&)

drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
User:gozer:rwx----------- (fd----- rallow
owner@: rwxp-DaARWcCos:------- :allow
group@:r-x---a-R-c--s:------- :allow
everyone@: r-x---a-R-c--si------- rallow

b, IRATELBTY]) s -v i A RBRMIA AR A8 H 1 HORG G 248 5 1Y chmod % =X
oo Bl ZREAF gozer X dir. 2 FRBRFIGADRE BRI cindy, ATRAERA

PEAEBRE (rwx------=---- fd----- rallow) B HlFFRENE 2/ chmod @1 & H1 - 140 -
# chmod A+user:cindy:rwx----------- fd----- :allow dir.2
# s -dV dir.2
drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
user:cindy:rwx----------- (fd----- rallow
User:gozer:rwx----------- (fd----- rallow
owner@: rwxp-DaARWcCos:------- :allow
group@:r-x---a-R-c--s:i------- ;allow
everyone@:r-x---a-R-c--s:------- :allow

w1712 ACLAKIE 1 E ) Passthrough I ACL 47K

F aclinherit JB IR E Y passthrough ISR RS AKAFTH T4k & ACL I, H H4k
A ACL T A 206 BT AEAT B B - B PRI E N passthrough I 2 HY T4k
K ACE Tifi 7€ (A PRS2 Bl S« AR A FEAE SRR U v 4K 7K ACE, N2 4R
PR R ZR R IR B AR

LA T 48 S ACL 1B R B AN 18T 4 aclinherit fX1% B M passthrough &
ARARPRAT

TEATRHIH, X testl.dir IXE I ACL DUSBHILE K o 1218 LS 0 AR S A1 i
owner@-~ group@ il everyone@ ACL il - #7651 H &4k @owner ~ groupe Fll
everyone@ ACL Jji -

# zfs set aclinherit=passthrough tank/cindy
# pwd

/tank/cindy

# mkdir testl.dir

# chmod A=owner@:rwxpcCosRrWaAdD:fd:allow,group@: rwxp:fd:allow,
everyone@: : fd:allow testl.dir
# 1s -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:42 testl.dir
owner@: rwxpdDaARWcCos: fd----- :allow
group@: rwxp---------- :fd----- :allow
everyone@:-------------- (fd----- :allow

TERGI R, 3T B SO 2 A A 8 Ak AR 25T A1 S F ) ACL
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w17-12 ACL A IE 2015 B ) Passthrough Y ACL 447K (&)

# 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---------- e I:allow
everyone@:-------------- e I:allow

FEASRGIH . ST OISR B SRz 4R A TPl I H S5 IAUERAY ACE DR H TRk A%
fRBHT A1 E X T ACE -

# 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---- T TERRAOK. fEVT TR AN 2 45 78 -
FELLT B, FEANTEEAR K ACE 195 — H S 58 ACL I 7 — 43 fF -

# cd /tank/cindy
# 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:------- rallow
group@:r-----a-R-c--s:------- :allow

everyone@:r-----a-R-c--si------- :allow

W 7-13  ACL 4R U1 B A Passthrough-X B ACL 4k &

WS JEH aclinherit=passthrough-x: *f T owner@- group@ 8¢ everyone@ X & . T H
HUT 00 BERANE SO (H 2 HE SR A = LR s iz i ARy T 44 K ACE ik &
HPUTEPRA AT -

DL 7R BlBiRE T Qe @it 4 aclinherit #2X1% B Y passthrough-x SRR AHITAUR -

# zfs set aclinherit=passthrough-x tank/cindy

1E /tank/cindy/testl.dir FIXE 7 LLF ACL: DU#EJ) ownere B2 BL AT 04T ACL
4k o

# chmod A=owner@:rwxpcCosRriWaAdD:fd:allow,group@: rwxp: fd:allow,

everyone@: : fd:allow testl.dir

# 1s -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:50 testl.dir
owner@: rwxpdDaARWcCos: fd----- rallow
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w713 ACL IS 1% B ) Passthrough-X I ACL 4k & (&)

group@: rwxp---------- cfd----- :allow
everyone@:-------------- :fd----- tallow

(i FH I SR ARR 0666 BIEE I (Fitel), HAZRRAIANR ) 0660 - 1A KA TAR A

P, B ARG KIZAUR -

# touch testl.dir/filel
# 1s -V testl.dir/filel

-rw-rw----+ 1 root root 0 Jul 20 14:52 testl.dir/filel
owner@: rw-pdDaARWcCos: ------ I:allow
group@: rw-p---------- e I:allow
everyone@:-------------- R I:allow

BT, AE testdir HR T cc gaiFaeRA A « B al i T Xt -

# cc -0 t t.c

# 1s -V t
-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ I:allow
group@: rwxp---------- e I:allow
everyone@:-------------- e I:allow

HERIAR N 0770, IXSBRN cc 1H 3K T AR 0777, iXFEM owner@~ groupe Fll

everyone@ 5% H KK T HUTAUR -

=17-14  ACL 5% ZFS LY chmod #1ERYAC B

LN Rl R T HEER aclmode fll aclinherit JBIEE LA S2IMELE T ACL 5 chmod $#
1 (O B SRARRE S i b 808 R B BT ACL AR UE S5 T B4 —2) 15

H.

TEHRBFIH, aclmode JEHE1% E 7 masks aclinherit BIEIXE N restricted

H ACL AR LLIRT SR IR 32w LUSE 5 {8 ot e/ AR B 2
JFSG B SR FTA AL Bz ACL ABRANT T Fioms -

# 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---t------- :allow
user:rory:r----- a-R-c---:1------- :allow
group:sysadmin:rw-p--aARWc---:------- rallow
group:staff:rw-p--aARWC---:------- rallow
owner@: rwxp--aARWcCos:------- :allow
group@: rwxp--aARWc--s:------- :allow
everyone@: ------a-R-C--S:i------- :allow

— chown f{ER I T file. 1 BISCIFRTHEIL. BRERTEHI amy £ & fi i -
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Ff7-14  ACL 53X ZFS ST chmod #/ERYAE B (&)

# chown amy:staff file.l

# su - amy
$ 1s -1V file.l
-rwxrwx---+ 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- rallow
user:rory:r----- a-R-c---1------- rallow
group:sysadmin:rw-p--aARWC---:------- rallow
group:staff:rw-p--aARWc---:------- allow
owner@: rwxp- -aARWcCos:------- allow
group@: rwxp--aARWC--s:------- allow

everyone@:------a-R-Cc--S:i------- :allow

NI chmod #8 FRFAN IR B 4 PRI SRR - FELOTR B, sysadmin 2R staff
MBS ACL RUBRAE t FT e 4L A AR -

$ chmod 640 file.l
$ 1s -1V file.l

SrwW-r----- + 1 amy staff 206695 Aug 30 16:03 file.1l
user:amy:r----- a-R-c---1------- rallow
user:rory:r----- a-R-c---1------- rallow
group:sysadmin:r----- a-R-c---:1------- :allow
group:staff:ir----- a-R-c---1------- rallow
owner@: rw-p--aARWcCos:------- rallow
group@:r-----a-R-c--s:------- rallow
everyone@:------a-R-Cc--Si------- :allow

NI chmod $FRAIRR B ORI PR 550 20 o FEMURGINT. sysadmin 4HF staff
HAE SR ACL AR R fo v 55 T s LR R RO AR

$ chmod 770 file.l
$ 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:
group:staff:

rw-p--aARWC---:------- rallow

owner@: rwxp--aARWcCos:------- allow
group@: rwxp--aARWc--s:------- rallow
everyone@:------a-R-c--s:i------- rallow

[a] ZFS 3Z {4 F 45 9k R 14

LU 7R 1 4l o ZBS SCHR AL Rk - QA 22 Al A B (R ANRR
ARSI AR E MR E 252 152 I 1s(1) Ml chmod(1) -

w715 (6] ZFS SUPERLFA A AE TR

{8 FH DL T TSR AN AR
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18 ZFS 14 Rz R ok B T

715 [7] ZFS SR AN AR (&)

# chmod S+ci file.l

# echo this >>file.l

-bash: file.1l: Not owner

# rm file.l

rm: cannot remove ‘file.l1’: Not owner

AT DL I DA R 1RE o ZFS SCPHRO R IR I -

# ls -1/c file.l
-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l

{5 P DA 83 AT MHBR SCPEAN AR 1

# chmod S-ci file.1l

# 1s -1/c file.l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
{A------ m----}

# rm file.l

I 7-16 [ ZFS SCAFRL A A BE 5 [ AR
DA Rl 1 QT 1) ZBS SO A A B 17 (R

# chmod S+cR file.2
# echo this >>file.2
-bash: file.2: Not owner

w717 oA I ZES SR IE
Al DL A DL B R B R R 1

# 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

# ls -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}

Hrp— g M{E T Oracle Solaris SMB ¥ o
AT DIERR S AT B T e - 514D -

# 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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* o0 g 8 =E

Oracle Solaris ZFS It &I8

AN EE AR i AT R AL VR AR R AU 8T ZFS B AT SS

5 222 TUHIRY “ZHE ZFS AR

5 229 T “EoR ZFS BALAUR (1) »
2225 TUHHY “BIE ZES BUR ORfl) >
5230 TUAAY “MHBR ZFS TATAUR CORfl) >

ZFS I EIBHLA

i ZFS ZIEEH. WIARrER - HElB DN A ECRETRTIEER - SRR R R 2
FEARR -
s PR THRNAPE. U create~ destroy~ mount -~ snapshot % o
w ] DUE RRODBREMIAPRA - DUS AT DLEFT AR S . H HAPR SRR (6 &
ZHIRBE S - PPREL e F 5k, KEAREEL 64 MFE/F- fEeff52
G, BEAHERTR SPRER ZFS X RFE LR EA FMERIRR S -
ZFS ZAUE T A2t 5 RBAC L 2R LN ThRE - ZFS ZEHE77 A B PR ZFS 16t 1l
XHRG T HEA L LA
n B ZFS fEfiEthET . AR EREE 17 fifth -
o PRAEDDASPORNE . DU AT DL SIRER @ S R e #R 77 X
o OHTECE. DUERE SR RSN AIEE I DUEEOE SR R Y -
o O[T XRE SR GIRR o # QIR S 2 58 m] DL E ShER AR -

w  PROLTE LAY NFSEHE . . BEA RZBERIIR T DLEE 4 HY . 2fs/snapshot H
SKHRIE NFS Bl -
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FHE ZFS TR

0] % e BT E H R L ZFS {155 - A X fH ] RBAC K& B #Il Oracle Solaris & FEAT:
ZWEE, 20 (OracleSolaris 11.1 ‘HH . Z2R5s) WIS 1L &85, “fAth - APRAD
B SRR

X F ZFS HHERR

) delegation JEIEIEHIZILEHLIGE - HI41 -

# 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

FRETEH N, delegation JBIEALTERE -

=3t ZFS TR

AT zfs allow dir e DU R 77 20R X ZFS S R G BIRZRFEL AF root FIF -
o ARRERARIRZ TR - HEEDA
o APREPERIAEARBRER THP - HEE A

o A DA AR R AT 2 g SR AR GUARR .t i] AT M i S R G I TR R
AR «

TR T AT UL RITAVRIE UL R P T RATHRERT T8 ZHI AT M AUR -

R (F@d) A HHKIN
allow B EIEWRIREZ P M AR B LIIEA R RV IAR -
PR
clone SRR R AT IR B A AR - BV X RGP A create
PLFREFIN mount FXBR o
create Bl AR AR - B AEA mount R
destroy PR RIAUR BAIEA mount FUR -
diff TEEHE G RIS A2 AU AR - 3F root I P 77 ZEE AR A B 2 £
diff A4 o
hold PRI AR -
mount FEECRNENE LM R G0 DL ) R
B EHER IR -
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I ZFS TR

R (F&d) 15tAA HHKI
promote B v SR A D B S AR - BTEIR UGS R G B mount £Y
FEF promote FUE -
receive i zfs receive ¥ ARG EAHEA mount AUBEFT create FIFR -
RGP -
release B RIE AR bR S GXRE ] RE 2R
PR ) IR -
rename i A BRI - BIHERT R EA create SURF
mount AR o
rollback ERENEO S
send K iR PRI AR -
share R = R GRIAR - WA ELE share Fll share.nfs 4 fE
BIl7E NFS 5 .
WiIEINT EL A share fll share. smb A fiE
Bl SMB $£ 5.
snapshot llEsyeine NI

BT AT T m ) —HAR . AEALRR FTRE PR T U51R] « BEEECE AR -

groupquota
groupused
key
keychange
userprop
userquota
userused

AN BT TEAE root AP ZAELUT ZFS JE MR P -

aclinherit
aclmode
atime
canmount
casesensitivity
checksum
compression
copies
dedup
devices
encryption
exec
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m  keysource

m  Tlogbias

®  mountpoint

=  nbmand

® normalization
®  primarycache

®  quota

= readonly

®  recordsize

= refquota

m  refreservation
®  reservation

®  rstchown

®m  secondarycache
m  setuid

= shadow

®  share.nfs

®  share.smb

®  spapdir

= sync

= utf8only

®  yersion

m  yolblocksize
m yolsize

®  vscan

= xattr

= zoned

Etﬁﬁﬁt}%l R ELEQIERER RN E « B X @ IER . 155 W5 124 7T
“ZFS J@IEN

% +ZFS BUPR (zfs allow)

zfs allow IE%ZZD—FF‘)TH? :

zfs allow -[ldugecs] everyone|user|groupl,...] perm|@setname,...] filesystem| volume

THE zfs allow L (DA RR) PRRFIRZFLA RIS

zfs allow [-ugel|user|group|everyone [,...] filesystem | volume

AT LUGE S5 7 BRI R I A8 E 2 Dk o TRRIEE -uge I ML I F% S LU
%%ﬁﬂ?éﬁ%ﬁzeveryone, NI 4, REEENHE - EfEERN everyone”Eﬁ
FAPSCL (A -u B -g T - ZORER 2SR IR G -g T . - T
AT T O AER -
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PAF zfs allow i (DUELARIR) SRIFAERAIANER SE/04EE 15 2K -

zfs allow [-s] ... perm|@setname [,...] filesystem | volume

A LUGE S BRI RIE 62 2 MR - AURE 5 ZFs Fan S MR IEMRE - HHE
ZER, L.

AT LURAR SR & BIAPREE . FFH -5 BEIURARIA - ELAl 2fs atllow an < AlRAANEREE A
TS ARG S H G A LS APR I TR PG . IR AR S A B ] 37
BB T - AUBREES ZFS SCPF AR GUEEAHFE a2 2K . HAFRLAL at 155 (@) IF
o HKEAREHED 64 1517 -

T zfs allow i (DUHMAER) PRIRRERAIIRZ 77520

zfs allow [-1d] ... ... filesystem | volume

-UEIHE AR AL v THEER SR ARG HA R TS RGRIE BRAER
IERE T -d T o -d IR AR AV A TR AU RS (B RV T2 A
Gt BRAFFIIAEE 1 - Vil - QORI I ARG, WARR R T XX R G
KEFTRIEN-

IER ZFS ZFHERBR (zfs unallow)
i zfs unallow v %> A LAMHIER LA BT 3 HIALRR -
B, BEEIZW T 7742 7 T create~ destroy- mount £l snapshot f{[[¥ :

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
-- Permissions on tank/home/cindy ----------cmmmmm o
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

IBRIK LA 15 DA 8 -

# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy

ZIEZFS R ( 7151 )

s [ B P R FEAUR
FEF BT create Fl mount APRAY. WU R Z A X R R EEB R A TR -

Bila, EE P mark 52 74 tank XA RSEHY create fll mount AR, 5 ESEIREAUR -

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home
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wEs-1 A AP RERIR (&)
SRIG S T 2fs allow a1 F create~ destroy Fll mount FUBR o 40 -

# zfs allow mark create,destroy,mount tank/home

BELE. FAF mark A] LATE tank/home SCPE RGP EIEE H CHISUIF RS - 140 -

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su 1p

$ zfs create tank/home/lp

cannot create ’'tank/home/lp’: permission denied

wls-2 [T create Fll destroy AR

AR RGlfR 7T UM E SRS LU staff 2R 4 AR AT LUE tank/home X
ARG OIS RS UMHREE WX RS - (52, staff HERAANBER
AL AT AHI SRS -

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home
---- Permissions on tank/home ------- oo
Create time permissions:
create,destroy
Local+Descendent permissions:
group staff create,mount
# su cindy
cindy% zfs create tank/home/cindy/files
cindy% exit
# su mark
mark% zfs create tank/home/mark/data
mark% exit
cindy% zfs destroy tank/home/mark/data
cannot destroy ’tank/home/mark/data’: permission denied

mls-3 (EIERHRSCIF RS T AR

WERTEIEFRR U RS TR P BR - fila. WA mark 3527 17 ARG 5L
HER G create « destroy Fll mount AR o [ F mark #% 7 T %I tank/home X1 & Gi Al
SRR AHARR . AR ARVFZH P X EH C SRR R - Rtk REEIER
ARG It $% T snapshot AR -

# zfs allow -1 mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ---------mommm
Create time permissions:
create,destroy
Local permissions:
user mark snapshot
Local+Descendent permissions:
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mle-3 (ELERRI U RGIR BN TR (&)

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

B O RGERBI T mark 52 TAUR . ] 2fs allow -d T - FI401 -

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home -----------mmmm o
Create time permissions:
create,destroy
Descendent permissions:
user mark snapshot
Local+Descendent permissions:
group staff create,mount
# su mark
$ zfs snapshot tank/home@snap2
cannot create snapshot ’tank/home@snap2’: permission denied
$ zfs snapshot tank/home/mark@snappy

ITE. FF mark HBETE tank/home LA R A 2 T Gl iE -

mls-a & M A ATAUR

Al e A P e R TREERBE o FIdl. LLT zfs allow en & Al staff 4% FHIER
FR o tb4h, RS 7EQIE tank/home SXF R GG T destroy Kl snapshot PR -

# zfs allow staff create,mount tank/home
# zfs allow -c destroy,snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home --------cmmm o
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

B THF mark 52 staff HAUEC R . I ] DLZE tank/home FHREIEESC R R ST - bAN. H
F mark A LLAIJ#E tank/home/mark2 FUPRIE . RO BA ST R ERUREE TR - 1
-

# su mark
$ zfs create tank/home/mark2
$ zfs allow tank/home/mark2
---- Permissions on tank/home/mark2 -----------cc-coooiio oo
Local permissions:
user mark create,destroy,snapshot
---- Permissions on tank/home --------cmmm
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

% 8E . OracleSolaris ZFS =L EIE 227



EHZFSHUR (=6)

228

mle-a T SCRIHEFE R FLAER (&)

B2, FF mark ANBETE tank/home/mark HIEIEEMIR . KD A A HIT LR ERY R E
FRR - 4 -

$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’'tank/home/mark@snapl’: permission denied

FEREREIH . P mark (EHEIG H SR EA create fUR. XEIRE fth 7] LLETHR
W o L3RG NFS FEEIN . T =IREH -

$ cd /tank/home/mark2

$ 1s

$ cd .zfs

$ s

shares snapshot

$ cd snapshot

$ 1s -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 -

$ s

snapl snap2
$ rmdir snap2
$ 1s

snapl

Fls-5 & X HIHH ZFS BAEAUR S

CLR 75 BA a0 An] A FE 22 emyset H413 tank XA R G A4 staff 1% T 1ZANE &A1
rename*yﬁﬁo ﬁﬁfjcindyf%staffZEﬁifi’ ﬁﬂﬁi%ifEtankqﬂﬁ”ﬁgj(##%ﬁéﬁ5@$yﬁﬁo {H
B AP 1p EATE tank FHEIE S R GERIFTE -

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone,readonly tank
# zfs allow tank
---- Permissions on tank -------cmmmo i
Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot
# zfs allow staff @myset,rename tank
# zfs allow tank
---- Permissions on tank ---------mooii oo
Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:

group staff @myset, rename

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



BIRZFS BHEAUR (RH)

a5 ESCHIEH ZPS ZATAUREE (&)

# chmod A+group:staff:add_subdirectory:fd:allow tank
# su cindy
cindy% zfs create tank/data
cindy% zfs allow tank
---- Permissions on tank ---------------oooi i
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
cindy% 1s -1 /tank
total 15
drwxr-xr-x 2 cindy  staff 2 Jun 24 10:55 data
cindy% exit
# su 1p
$ zfs create tank/lp
cannot create 'tank/lp’: permission denied

BRZFS TR ( =61 )
A LA LA 5 7
# zfs allow dataset
U B HEE BORAE R S T AU« i 25 DL FALE 5

PR £
AR B AR
AR S

A G RS
AR W EiEE S

hls-6 NI ATILE AR

Dlwiﬁﬁkﬂﬂéﬁ%ﬁﬁfjcindy%Etank/cindy}i##}%éﬁj:ﬁi%icreate\ destroy ~ mount 1l
snapshot F{f[X -

# zfs allow tank/cindy

Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

wls-7 N H B AR
R B A PR R ET XS pool/fred Fll pool XA G LL N AR -

X T pool/fred LIRS -
 E ST AAPREE -

= @eng (create - destroy~ snapshot~ mount- clone- promote*ﬂrename)
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mle-7 SN E R ILE AR (&)

m @simple (create*ﬂmount)

= N @eng PR mountpoint JBIEINE T G ARE o “BIER EIRETE XRG4
HF . #1% T eeng FIRSEFIZE mountpoint JEIEHIAUR -

[\ tomfZ T T WA S RGER eeng FUEEE . [ joe T T XM AH &
2] create ~ destroy Fll mount A

w [P fred 52T 1 XEARUAIE (OCHE R ST @basic AUREE. PAK share I rename
PR

s [ barney fll staff % 7 TV XT S RS @basic APREE -

Xt T+ pool XIFAY

o ST AURSE esimple (I BHEE. HEE) o
» [ staff R T 1A AMSIE RGN esimple SRS -

N R G H

$ zfs allow pool/fred
- Permissions on pool/fred ---------mmmmmm
Permission sets:
@eng create,destroy,snapshot,mount,clone,promote, rename
@simple create,mount
Create time permissions:
@eng,mountpoint
Local permissions:
user tom @eng
user joe create,destroy,mount
Local+Descendent permissions:
user fred @basic,share, rename
user barney @basic
group staff @basic
- Permissions on pool -------cmmm oo
Permission sets:
@simple create,destroy,mount
Local permissions:
group staff @simple

B zFs ZFEAR ( /=31 )

230

AT LR s unallow m & MiIFR EL4% FRUZRFERER - F140. FF cindy 7€ tank/cindy X
WA - B create~ destroy~ mount £l snapshot f{E -

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
- Permissions on tank/home/cindy ----------mmmmmmi
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot
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LN zfs unallow i 44 M tank/home/cindy X R G HIHBE A cindy B9 snapshot X
PR

# zfs unallow cindy snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy ---------c-cmm 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

YERNS—A R, HF mark 7E tank/home/mark X1 #&%: FEA L TR

# zfs allow tank/home/mark
---- Permissions on tank/home/mark -----------cccmmoi o
Local+Descendent permissions:

user mark create,destroy,mount

LN zfs unallow &2 M tank/home/mark SCEFE 2 S BRI 7 mark BT EARE

# zfs unallow mark tank/home/mark

LN zfs unallow EVEFHHBR XS tank SLEERGEIRFREE -

# zfs allow tank
---- Permissions on tank -------cmmoam oo
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 --------mmmm
Create time permissions:
create,destroy,mount
Local+Descendent permissions:
group staff create,mount
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* o0 g 9 E

A

Oracle Solaris ZFS & 2k £ =%

RENAVIEAS - ERFE T IXIRHY Solaris REEHE ZFS  ZFS & AR LL K& ZFS R
[W-9'EEaE

ABEGUTET

= 3233 TUHIAY “ZFS %7
» 58236 DUHHRY “TEZ24E T X431 Solaris R &% HH{# F ZFS”
w58 241 GUHREY “fEA ZFS # AR

ZFS &

ZFS G T SRV EESE o ZFS BWARIH N /dev/zvol/{dsk, rdsk}/pool H FHIHY
WA o

LT R aIlE: 5 GB Y ZFS % tank/vol :

# zfs create -V 5gb tank/vol

GG . 2BNREEVIR KNI 2. URZAEEIMT Y - 1. TEREX
NN AT BE S B SZ 0 . G RN S5/

IS O RN A B BRI, o H 2 R R IR e A AZ AR rh 1 e
. MIATRE 25| AN —BlE: -

BRUNH TN XHERERENGEE, 5% 5-1.
ATLAHEF zfs get B zfs get all an ¥ o ZFS BB IEEE o 141

# zfs get all tank/vol

zfs get i i FHET XS volsize TRMIMI S () #onERA. XeHNEE T 1/0 Hix . #i
-
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# zfs get -H volsize tank/vol
tank/vol volsize ? local

/O FRiRIEH Forii & H 8 A s SRS R 155 ILE 248 TUHAY <%
t ZES [l .

QURAE 2255 1 XY Solaris RGE. WIAREEAR 2R Xk b B2 uive e ZFS & - 1A

R E 2RI - B RAERBIXIRA ] ZFs BRIE R, 155 UL 238 TUHHY “[fIdE
2R XA PRI ZFS 427 -

fEH zZFs E{F A iz Z TR ZE

2258 ZFS fROLAF AR GEBUN UFS IR R GUTR IR 27E ZFS iRt i) ZFs & b Bl
AR - I

# swap -1
swapfile dev swaplo  blocks free
/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

2258 ZFS HROCAF AR GEBUN UFS IROCIE R GUTR IR, 2 7E ZFS iRt i) ZFs & b Bl
Hefifites . RS HERERELHFER . fa-

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

UWRMEZ R GR T 2 SO IS ik i A . 5 1R1E LLATHY Solaris 47 R R
{5 swap Al dumpadm &7 % « QIR EAIEHAD A 15 E1#E—RE A/ ZFS

& RETEI AR . 285, 7E /etc/vistab KA H T SR s A i — 5%
H o i

# 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

fE ZFS ARG ANBESZIMBILF o NSFF ZPS SR E -

ARHBZHMEAEE I DER, HZIE 111 TP PR ZFS ST # 1 & 1Y
KN
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1% ZFS & F {EiSCSILUN

@i\iﬁﬁﬁ % % SCSI H #1 (Common Multiprotocol SCSI Target, COMSTAR) #X{HHE
o AT LLHEART Oracle Solaris AL E6Ht 5 & A1 aT DL 17 i X 4 15 [ sCST B
ﬁu% AT DA BI S FNAC & ZAE 9 iSCSI 2 R BT (LUN) H /) ZFS 4 o

B %% COMSTAR BU4E4

# pkg install group/feature/storage-server

BRok. QIEZEAESCSI HFRIY ZFS &, ARG All5# 3L T SCSIHRE A& 1Y LUN - 5141 -

# zfs create -V 2g tank/volumes/v2
# sbdadm create-lu /dev/zvol/rdsk/tank/volumes/v2
Created the following LU:

GUID DATA SIZE SOURCE

600144f000144f1ldafaadc0faff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2
# sbdadm list-lu
Found 1 LU(s)

GUID DATA SIZE SOURCE

600144f000144f1ldafaadc0faff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2

T LU A & P LR E R % P LA F LUN AR o 7€ LUN GUID, A5 45 LUN
. FERUF P, LUN BT & L= .

# stmfadm list-lu

LU Name: 600144F000144F1DAFAA4COFAFF20001

# stmfadm add-view 600144F000144F1DAFAA4COFAFF20001

# stmfadm list-view -1 600144F000144F1DAFAA4COFAFF20001
View Entry: 0

Host group : All
Target group : All
LUN 10

N—H Al iscsI Hfr - HxEtiscSI HirE S, 55 0L (Oracle Solaris 11.1 3
W REASUERS) FRYEE 11 = “BiH COMSTARBLEFigiks ((E55) .

X T HEiSCSI BFrfy ZFSs & HAET 7 ST HAM ZFSs BdE4E —+¢. Aid. 7E ZFS
GHAE S iSCSI LUN =0}, EIeyk By GRS - MR G RIAEE S it . 4uLTu
TRLHEE -

# zfs rename tank/volumes/v2 tank/volumes/vl
cannot rename 'tank/volumes/v2’': dataset is busy
# zpool export tank

cannot export 'tank’: pool is busy

FiE iSCSI EREL B B EEEE BRI - 5 NFS =R G EHAM RS
5 AR iSCSI Eﬁﬁf‘*ﬁﬁ HATHE .
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E&RIE T KIFH Solaris B HR{EH ZFS

TR T XIFH Solaris Z 4t H{EF ZFS

236

LN & 948 W £ B4 Oracle Solaris X381 22 5 R ZFS -

% 236 TUHPRY “fa1dE 2 R IX SRR N ZES KRR SE
5237 T “HEIRERESL I E2 RIXKE

% 238 TUHY “JaldE 2 R XS HER N ZFS &7

5 238 TN “TEIX s A ZES f7fiF it

2 238 TUHY “TEDXC RN E B ZFS @i

%239 TUHHRY <7 fi# zoned JE1E”

1 ZFs Byt 5 DO, 1A DU A

o A ZFS SR RGN B AR 2R XK (F] DR T AN TR BRI -
w AR ZFS BN A A E AR 2R X -
o HIEANRERE ZFS PRER 5 IXIOCHK -

FELLT & 77H, ZFS Bl 2 18 S R Gt el -

WIS . ERRXIE S 2R X = W, XIEE T AN R 2
SR G 2SR il e M S BT SR R G - RIS [ DO s i = ET3E
BURISCPE R GAHNR] . RAZAE EZE A UZ N 1 Hh 00 I AL 23 (Rl A I

i ZFS, R EEIEERL I ER B, Wz 7 X EE oo e = e T
e il o XHE R 51 0] DUTE LR B Fh B AN BSOS R R BB . FHE B
BHRENENE . XEE H RIS N2 X i BE . EEE A REE i X 2=
FERR PR B 1 1 A T2 B A -
TELHE T Oracle Solaris X3 ARG {H A ZFS I . 155 FE LA T 500 -
»  NINEEE 2R X ZFS SR G R mountpoint JETEIR E Y legacy o
» i zonepath FIH 7 zonepath #B4E A 7E ZFS X A % I HAL T [Rl—A ik
. zoneadm clone BR7ERF B ZNH R ZFS vl R % [X 15 o zoneadm clone @ % Al
Y zonepath HY ZFS 1RHR. H1%E H T zonepath o ANHEEMHH zfs clone dir S R ifE

Xig. HXEZEE, 1HES U (Oracle Solaris EFE : Oracle Solaris Zones ~ Oracle
Solaris 10 Zones FTTIRE FE) HAYZE 11377, “Oracle Solaris Zones” -

£ F X g H RN ZFs R 4%

WARERAZES 2R XK=z m . WA ZFS S ARGV E @ SR SE - N
FHE 2 RIXIA ZFS SR G H mountpoint JRIEILE N tegacy - iU, IR
tank/zone/zion S AF RGURIR M EIAE 2 J5I X3  1EFEUT T B e 2 Ja X H g &
mountpoint B

# zfs set mountpoint=legacy tank/zone/zion

AT LU zonecfg #i < HY add fs - 7K ZFS SUIF RGN B HE 22 )= X dskrfr
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E&RIE T KIFH Solaris R R{EH ZFS

FELL TR R, 4R XK 2 R X IR BE 51 4 1A JE 2 )R XS s i — 4> ZFS XX %&

4t

# 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

I iE R AT A FEERTE /opt/data HEAC BT zion XIHR N ZES X R %
tank/zone/zion o Yﬁ:%?ﬁﬂ"] mountpoint B E N legacy: #Ei’iﬁ(ﬁ%é}%
RECLIEHAR A B FERk o DXIBCE PR B W TE SCHE R G ORI 5 SO o AN REAE HA (1 &
EFEEOUR RS, KISEH AR SOZ U R AR,

atime~ readonly -~ compression 5§ . 4R X3 HE 01 17 BT 1 B ARSI S RS |k -

B X zonecfg ai S LA KB X {HH zonecfg AL B HIFRRBWELER. 155 (Oracle
Solaris B P : Oracle Solaris Zones ~ Oracle Solaris 10 Zones I 5TIRE FE) HRYEE 1155457,
“Oracle Solaris Zones” o

BHEEERRIEEBXIE

NI AN B B RS X EE H bR, ZFS SCFE@EE A zonecfg @i 1Y add
dataset Fmy & [ 3F 2 J& X A AR £ -

TELL T RG22 XA A 425 XIS P B3 200 — 4 ZFS U RGBTSR E R RIX
15 -

# 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

S5WMSERGAE Bk ZFS SRSt tank/zone/zion 7E AL ELHY zion [X 35
FRAT L o 7E zion XA, A RGEA AT tank/zone/zion #E4T V5 [H], {H 2 W]
TER# 00 tank BB T U7 0] - ZFER SO R G814 DLRE S A 17 =X DX B it i
AL o B4 R IR E R Z R - QERRIEE R WS SR RGEA IR
W fe — N AFILEC AR A A4 - AR ARR AL B S4Bl Rl st & 5 4
H zion o

TERFTHEGREN, XIEEH B o DU E ARG @, Bl LAl E RS2
o b, XIRE PR GOA AT LB IR e . s S A X RGBS - 1
RIEZFL RGN ZFSs & WIEA T RS 5VE R & SHREN NN ZFS & AH i
. HRELZEE. 1S UL T dev(7FS) -
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E&RIE T KIFH Solaris B HR{EH ZFS

238

EIF 2/ XIEF RN ZFS &

AL L5 AR R KA I s ZFS 4. sE AR 2 R X IR s
R VIR -

» AR RAUEE B 5 ] LA ZPS & RHEN LRI RIS R SE
HIfE e B14n -

# zfs create -V 2g tank/zone/zion/voll

PLETESEERE . DX B 51 A AR AR 2 R DX P i B A O e PR AT 2 -

» ERRXIEH {#HH zonecfq add dataset i & HHEE BRI BHE 22 J5 XY ZFS
& o I

# zonecfg -z zion

zonecfg:zion> add dataset

zonecfg:zion:dataset> set name=tank/volumes/voll
zonecfg:zion:dataset> end

PLETEERRE . DX P O3 AT AR AR 2o X 3P P 10 JR PR AT A

s ERRXEH, {#F zonecfg add device i & 45 & W] LAZEAE 2 R X 48 i) () EC
BOREM) ZFS % - fildn

# zonecfg -z zion

zonecfg:zion> add device

zonecfg:zion:device> set match=/dev/zvol/dsk/tank/volumes/vol2
zonecfg:zion:device> end

PLETEREERE . EAF2)R X kb RBEVS 7 &8s -

EXIE A EH ZFS 7t

AREAEDC I A B B ZFS TPt - ZLny’s BB al B 2 )5 X s R VI Bt
VLA LA B X RE AU fif 0 4% il 58 R B 2 R X3k« RV A 1 DX s rh s o th 28 1 4
PatE . EDCEAN AV A TESOZM R VI BRFIERAE T < Qa1 - AT
BRiar o B zonecfq @i <) add device - < [l XIS NP B 1% 5 502 00
Y SXHF s zpool i < A SLVFAEIZ X SN B AT AT it

EXISHHNETE zZFS Bt

R R SR AT DX . XIS B B ] Pl e W U R e 1 - R SR RAT A X
SR ARSI T A o o R E S iz BE A SN S AT EE R —
FERAEW - fln. HSHUTIE

global# zfs list -Ho name
tank
tank/home
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tank/data
tank/data/matrix
tank/data/zion
tank/data/zion/home

WNAHF tank/data/zion IR INEI BAHRE zion B4 A DX, U4 > Bdia 42 40 B D
T -

KR T BE] TR

tank F

tank/home F

tank/data )

tank/data/zion g g zoned ~ quota~ reservation
tank/data/zion/home = P zoned

TR tank/zone/zion RIS AU L. AT FPMIUY a5 o DX B BUAAE
S zoned JRIE. R AT /AR 22 S -

Bﬁﬁ%ﬁﬂ%Fﬂu%&%wmﬁM%ﬂwﬂmZ%%Eﬁ%@oé%gﬁ%ﬂﬁ
AEBIIEAT S AT D28 Al A 22 e DX SR {6k PR %0 e 5 S O e 28 2 ) o PRI 0

HeAh, KEHREEIESR I 2 RXIEE, 2R DE R EITE H K share . nfs Al
mountpoint fB4: o

TR zoned BT

FEEE R RITS AR 2 R DRI . AU R S TR R AR . DUEAE 225 X Iy
BRSO ERRE R o SRR RIS R IRE B R AE 2 R 5. A
BERMELENE . BAEMXFRG . ATREMFIE setuid —dbHlan < - 75 REE el A]
REX 22 5 DXA) 22 PG AN RIS IR H] BEN A - AN, ANBEFE 2 R DX Iy T S0
fiE#RE mountpoint JEME . AN, DXIE R B W] RE 2 oM 2R DXI) F PR /] - g Ie
— AL ZFS #H] zoned B MRS EAER — I % BURE TS A 2R X I -

zoned JEMIETEE RS FE S ZFS BiE SR XA B 38 AR /R{E - X BRI
TFEHLLENE . RIEE T zoned B, WITCERTE 2RI LR a L = 5E
8o DUTF B4 tank/zone/zion BFEL — X1, tank/zone/global NIV H RHE

# 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
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240

TETEE mountpoint JE S M ATHEER tank/zone/zion BUIREAHE F 2 RN £
% o mountpoint JE M ML EL FIERERIE . AR EBHEE YHIER R RHEE
e .

XS R 254 £ sl B DX B . e E B9 BR zoned JBTE - IRAT Y2 1 5 X E(T55
RIRH I 222 MBS SRR o BT AN 3205 (ER0 T UG Bk 8 B LR CRY sE 21
[AAER . PR mountpoint JEME I RE R IR E NERIRIE . B I RGHI A RETFTE setuid

Z it

N1 BRI ARG, B a7 B AR SR I A2 4 JR) XS B 1 T
LINERR zoned JE1E o K zoned B E N of f Z AT IHIAIREHREEE L HFTE R
mountpoint JE M E I E N A HEH HAFEIE setuid ¥l <. 85 setuid @ -

fERAEFE I ZelwEE, BRI H 2fs set B zfs inherit i 222 zoned B4 - U1
RAEXIBIEAE B IR R 2 zoned JE T WIRSEAIAT 77 AT RETCIE T « {47
EAE R R XA P EGESERT, AR %R E -

HXEEHE E RS

TEE PN X EGERE A RGR, a[FEFH 2fs send Fll zfs receive @y
Lo MRPEERIE D, TREGEA B I aR Ly o mT RE (A 8 VA i B U -

ARATHRPRBIN A T WHATTE R %5 2 (B2 DX - 75 ST HoAth 22 SRR A5 a1~ [X
BRI E H R XIS BT 2% . B XELZEE. S (Oracle Solaris 11.1 &
P . Oracle Solaris Zones ~ Oracle Solaris 10 Zones A GTIRE FE) HIRYZE 1147, “Oracle
Solaris Zones” o

MR—MRFE LA XIBH TR ER RS — RS EEEFEAEH. EER
BRI RERI v o RBERT W% F pkg update ~ beadm create il zoneadm clone mi< ] {2 f#
;B

TELLF Rl sysa UK ZZEETE rpool/zones XA GH, FEHTATEHIE] sys
HY tank/zones SLHERGE - DL T a2 QI —MRIEH w8 (5 & il 5 BidE 42 il 2

SysB:

sysA# zfs snapshot -r rpool/zones@send-to-sysB
sysA# zfs send -R rpool/zones@send-to-sysB | ssh sysB zfs receive -d tank

FELL RGN — P sysc Bfl#] syspo RE sshan AR, H
NFS Az 55 as LBl ] o LU R < o] LU TAZ G2 ITHY 2fs send ¥iL,  ANL4E/ L XS8R
TS — X TR -

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
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£ zFs & AR

{55 ZFs ARt

b, R EE A E B BN ARG . EVAG - HEREMPROIELR. DUE
LU Bt fT B AN BT o A5 S B T IERRIEMRE R HAE N 1755 [ S8l
A RBR A b G 2 O RERS o REGRILREE. ZFS fR Bt T R RARMITIRE . AL
B[S 2 EE ARt A 2R, I BATE S 2 B S 5120 R -

B3 ZFs F ARt

Bl AR R LB 2 T 5 AR T R as A A - FEIXEE RO, APl
HE-DRME SRS HHAEER R AGNERFIEE M EERIZARY - (HH]
zpool create -R ZEII QI &5 MUY . FRSCPF ARG E AR HIE S /. X5 &H
RAE S5 -

FELLTRBIH. #0 morpheus (iR I /mnt {6 FARESAE R ALY -

# zpool create -R /mnt morpheus c0t0do

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt

TR RS ARG morpheus s HAEE UM /nnt BU& AR « FEAECEREEL O HER
iE /> /mnt R EEAEE BRI )46 b SO A 23 TR - PRI AT LLEEH] -R & H
WRAETEEAEA A R G RUEE & AR T S MRS A% SRS -

# 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

SANEZHRM

] DU A8 FH AR S A« Q0SSN 2 AE ARy B R S @ 78 o] LT
SRR B 3R, WA DUGE A D RESE T IR - TEFEEATREER /T U
ATLAEEIEERE . W E— TR -

TELUN R BIH S £ morpheus FNtH 2 @I R’ /mnt F 20 & FARES 2R T AW « AR Bl
ﬁfiﬁﬁﬁEiE%ﬂjj’morpheUSo

# zpool import -R /a pool
# zpool list morpheus
NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
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pool 44.8G 78K 44.7G 0% ONLINE /a
# zfs list pool

NAME USED AVAIL REFER MOUNTPOINT

pool 73.5K 44.1G 21K /a/pool
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243 TUHHY “fif o ZES 23 [A] (] >

5 245 TTHIRY “HfA 3 ZFS ke

5 246 TR “fo 7 ZFS U RS se k>
% 248 TTHHY “fi# ik ZFS [n]#”

5 252 TUHRY “lE =& IR ZFS Bl B>

5 253 TUHIRY “fiR PeBl 5 s i [l

5 256 TUHIRY “FE HRELIE B IR 55
5 265 TUHIIY &8 R B>

%269 TIHI (B EICEE | SRS

AXREERMRENEE. BSILE 115, IR IR -

i

2R ZFS 23 8] (o) &R

WIERANHE ZFS Wi & S AR = FICIKE R HEBUT & . BiEEE
5 30 U “ZFS #4523 (0K -

ZFS YR FZ T ERE

TERE o] WA SO R G522 (B 7T 1H - zpool list Fll zfs list s B LLEIAY df Fl du
Myt HHRESEGS. BRSPS RAEE, ARG &
SRR (e F W 2 ()48 f e -

B, LT R (rpool) & 5.46 GB B E. 73 25 (B Kl 68.5 GB HUZS K] 23 [H] o
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# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 74G 5.46G 68.5G 7% 1.00x ONLINE

A &A% S R GUHY useD FISR ELBa 2 RHCIRAIT LA R Gz DK, M&%F
2 ALLoc FR 75 F s A AT AR SCAF R G2 useD SR TR - 140 -

# 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/R0O0T/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 1.036G 67.5G 1.00G -

ZFS Figit = | IR &

H zpool list a4 1 SIZE {EIE H it P s s ml . BRI TR
oM - 5SS I NHEIRH . 2fs list i8]l T ARG AT =
], %23 (A% TR i 28 s 2 ZFS WA ERTT i (5F) -

w JERTEMEM — YR — 1 136 GB BB ELOIEERT . zpool list 1S &% s1zE
{ERIWIIARY FREE (EIR M 136 GB - HITF1E/D BRUHITEHEFEY. I 2fs list
i SRS HIW)IE AVAIL 228 1) 134 GB - 40

# zpool create tank c0t6do0

# 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

o SRIRTFAEM — SR BT 136 GB R ELBIEERT . zpool list % 24 SIZE {H
FI#J4G FREE (R & 0 136 GB - ILANR & Y2 B EFE=SAE -t TefE D 'AtT
HHRETTRS. DI 2fs Uist ap SR & AU HIEA AVAIL 25 [H) 2 134 GB - 1411 -

# zpool create tank mirror c0t6d0 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

»  RAID-Z 7Ffi#ith — 4 raidz2 {2 H =1 136 GB AURZEL BT, zpool list A4
¥ s1zE (EAI W46 FREE (E YIRS 9 408 GB - IWAMR S E BBEM AL 2 aE, Hih
HEREIURTE, MHFEREER - HTEMEMTURHE. K 2fs list an S RGN
W)UE AVAIL 25164 133 GB - zpool list Fll zfs list & iy RAID-Z ith =3 [0] 2 [Al {7 7E
ZRFEREET, zpool list H&EIE“CREE N2 (7] -
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# zpool create tank raidz2 c0t6d0 c0t7d0 c0t8d0

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 408G 286K 408G 0% 1.00x ONLINE -

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 73.2K 133G 20.9K /tank

T E ZFS =

VR BRSO R GRIB B RE  ZFS TTLUZ IR 4 A RO « A8 e e & Fin
. SR O (E IS8 (1Y 35 L 4 Bl - K SERLE Ve T8 5 [ . ZFS
ATREBE] = R A 6

n 5 245 TUHI “ZFS ffig it Hpt ik &>
w5245 TUHIEY “ZFS Tt Fhy i 40
w5 246 TUHHY “ZFS BdE 2 #A”

TR, MBI A X MR F B E SRR R A HR %
IR -

ZFS TFiigit Mg &

WRENRAETNARGHAEMER . W ZFS 22 & TTESTIT, B HET

REMOVED RS o iX—IER Al 2 S B MR EA T, HEihagEnrz. BRI
AORHE I - AR BB % B0 RAID-Z 1 a7 A — B0 . 15 w] DAgkSE5(R]
goEuT%ﬁT,Mﬂ%%Qﬁwwuuwﬁ,%ﬁ%ﬁﬁﬁ%,%#iﬁwm&

w  BHREFTH AR g
» RAID-Z(raidz1) & HHE — LU iR
» REEERCE DR TR RS

ZFs TFfiit R RYiZ & © iR

WA — Al o & ] RE PR B IR o DA 2 BRI -

P T PR A1 25 s ol s T 5 BB 1/O AR

f st bR A T B e M 510

S BRI B8R B bRl B DRI (L B A% R X B Ry ELR ]
P EINIES T YIS i S AL a7y

FE—SEIFOL T BRIy . QA B PN R RIREAL 17O B iR - FESS S —2E
THOT s IR ANER, WIRERHEER - HE. FHHIREK AR, WA —E K
ZERIRIRATREZ HCH BN - B0, REEINE R 7R EN 8. BRI
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AT B RE Pt AN 75 B & o R E 1A IO TR 2 — DA FA RO AT
55> TERHIG I — 19 HoRExt bk gk 7 B TEARR /4

ZFS R 2 i

— A EEMREER (FER— S M REHRDEEHIR) IR S,
BB - B, B —F rTRE 2B BB T A 2 S BRI X & HR
%o WMRMEGB S —mpE A ETEREER, W2 SBEEN .

BURITMALE K ANER) IS R & SR .« B e E SO R 2 1%
s AWRIKIERRIFIAEE « KRG Ol R 2R N 0 R A - 728 B B ee TR
ZICKERTR, FF AT DU GIRE i B R SR TR 0 — AT o IERBUAR IR
Ja. T —miE 2P BRI A B, ARG PR Z R ATIE % -

REZFS XTHRFTEM

246

X ZFS, AFEIES fsck FRAYKMRT o WSERRRF A EAMAMER . XHRSE
EEMS I ARG -

XHERFEE

MRS RS 5 ABIE ARG A S LS ECUT RGEA — SR ING

b o TGN RGEAEHSIER. HIATRE 2 IR S (RS - SRR el
B A — B SO RG4S o SN H EIC B SEAR o 1 iy — 2L, (H2 A
TEIRENR H S AT RE 2 R A (R - ZFS WC B FP AT A A7 E A — BOSdEr e — B A
2 iR (FEXME LT ROZE BN TUARM) B0 ZFS BRI HR A rE R R -

fsck AR Al LU O UFS SCIE R GURFR R EL RIS o K % 50 ZFS T At [R)78 — i
5 R F R B R A o o (A DTSR AT DURE S0 VF 26 Tm) i o QSRR e sl T e
BoHIA. HZ ILE 267 T “IBE ZFS FE AR TE A AR .

WRBEA TR MIRLAFE R S R GERIR MG B ICHE U 17 3 L 5T BRI N

ke o

X R RIE

BR T U RGUEESIN, fsck SERIREF IRBERIERS &L ERVEURZ A R . J %, 1t
(L5 ERBUHERCSUF RGBT fsck KR, EZE R RE2 RGN AR
PR UL S B R AL (] 1 16 5 BT 2 S R G ANV EE B - ZFS 1@ 1 —
Tt FT A A — SRS T BIREAG AL AL, AN 2R B2 USE R P P T L E G

o WWIHBERRVIRER. 7ENAF MM AR G 5 R & I E — R E B IR S B s
R 2 BT RG I AIR Lh BE IR A T3 85 -
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=5 ZFS BB 18

B ZFS BRI (NVE R BRI R VISR ) ER S TENERIC % el
R DUBHAE AT DUPRH 2 1t A B iR AT A o

B3 ZFs #iRiEIE

R R T B R B T B T 8 PR AT £ e S 2 A PR ERE o LB X
FR AT BT — R IR A AT DLSEE AT A B . R 170 WU e —BEAR T
HHREOIL e . AR EE R LIS A AT e VA B DS B 3R T« B SRR T B AT vt B
RZ AR AT R L s, (B2 R E AT BE S X ERE S A A ET R - BS 5
HAEHE 1 zpool scrub @ o I -

# zpool scrub tank
f#iH zpool status @< AT DL/ Y BE PRIV ERIRS - 4D -

# zpool status -v tank
pool: tank
state: ONLINE
scan: scrub in progress since Mon Jun 7 12:07:52 2010
201M scanned out of 222M at 9.55M/s, 0hOm to go
0 repaired, 90.44% done
config:

NAME STATE READ WRITE CKSUM
tank ONLINE
mirror-@ ONLINE
c1t@dd ONLINE
cltld® ONLINE

[SISESINS)
[SISESIS)

0
0
0
0

errors: No known data errors
B — R A B A A — ME B RE PRERAE -
A - s EWURAT IR IEAE S TRVE B R - a0 -

# zpool scrub -s tank

TERZEIGHUT . HEE TR AR S B AR RN — BTSSR - AR
BEPRVEROIN | RGIVERE. TG AT LLEAT B R I AR A

PUTHIRETE B ] DLARIEX RS EFTRME I TIESR 10 - FIREEEAEITER. HPRH
1 FFUE PR AR 23 R e B T RODRERR S AR ARGl — EHT /O, siZifE M@ B
WO LRI, TIHT DL2z 4t 72Nt bt o

H KR zpool status AT E L5 E. 1S UL 76 TTHEY “&ify ZFS f itttk
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ZFS HE B IBEN RS

BHALEI, R ERR S ERIE. DS EREIA SR R R« (R
BRI R . . AR, M A — AN RER AR . R
ﬁ@@@ﬁﬁﬁﬁ,m5ﬁmﬁﬁW%ﬁ@ﬁmﬁ@,#EE%@%%&E@%E@
VTR -

AXEFFAPHELELR. BSILE 263 TTHHY “EHEHFPIRE” .

7R ZFS [o) 25
LT & T 28 WrT o 58 Aok ZFS SO 22 20 B A7 i il vp iy o) 1

w53 249 TUHHAY “THRE ZFS G it o2 T 77 [A)
w2249 TTHY “& & zpool status FiiH”
w5252 TUHHEY “ZFS FEiRiH B R GRS

A DAGEFH AN BHRERRE ZFS AL BT A7 (LAY [ -

» {#HH zpool status @< 0] LU /R ZFS {7 I 1405 2 -
» JEjT ZFS/FMA ZITH J2 H i R A e
»  ffif] zpool history @i ] LU /R LLRIE ek 7 MR E(E BB ZFS di % -

KL EL ZFS R HERR A2 K% 2 zpool status air < o I X R LT HIY £ Flig
REFT A A A B ™ B (AU [R] B Oy SR RV ERIFE I A R (RT3
HLER) MBS . IEER, BAM A REFES DR, (HR ey < (e S —
AR B BURITA R — TEIRE — G B A TR, B R A T e
AR FIT S 5 S R -

AN, ZES 25 [t 22 W A 2 PR s i - A MR 2 5 X e B
HIRCEGEA « 1/O ~ A FIMES R - fmd 15 1Y ZFS MR ES T & 1 DL R G0H B XX
R ERZEIENT . fmd HE2FERIEEE zpool status SR . LIEIRGH
— IR E A -

ARG SRR IR -

» UUREIE G zpool history a8 IRTE L ELLART ZFS d > - 540 -

# zpool history tank

History for ’'tank’:

2010-07-15.12:06:50 zpool create tank mirror c0tld® c0t2d® c0t3do
2010-07-15.12:06:58 zfs create tank/eric

2010-07-15.12:07:01 zfs set checksum=off tank/eric

fEttH . WTLAEE] X tank/eric XAFRGUEEM 7RG EESCNEE A A
B

s JENTERGIETIE FE /var/adm/messages SCAFHT R fmd T S SR E B 1R o
» {fiff] zpool status -x i B —FHEE A -
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o HEBRERYS R BILLT AR -

AN O] I EE DR i A R -

NE A R A SRR I B S R A R

i zpool status -x fr S HHEMR E1E I -

HFTIREECE (WREH) -

KRAT/ R WA A BE zpool status Haih. DA ] 68 AR LAY . RE R L8 T

'
VEZ < HEhHITRY, EZAER 7 AR P A E R (R UCE 2 iR R AR R - Je 4t
AR R AT ER AT i O T BEAB 9 A5 e (R

T 7E ZFS TF it P B2 5 1772 0] =T

WARE O S T ELRIRA B 077 2 zpoo status x 5% « It
o 0 BB T - WRFS 7 (EIE TR R BRI, % 44
DT IEE

=N

P2

# zpool status -x
all pools are healthy

MR -x bl Wiz Sorprath (MREG AT EEE 7. WOEKE
i) HUSERORE, BRI TR RAF 2 dit -

HK zpool status i Y HIM CITIEIE ZFE . HZUE 76 TIHIHY &1 ZFS 17K
AR -

=F zpool status ﬁj’ﬂ:’.
SEHEIY zpool status LTSV WNPNES e (P

# 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 @h@m with @ errors on Wed Jun 20 13:16:09 2012
config:

NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0@ ONLINE 0 0 0
Cc0t5000C500335F907Fd® ONLINE 0 0 0
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250

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

errors: No known data errors

R R T — T e

BRHRESER
zpool status Hii i X — /M 2 AT 7B (Bhri—_ B (S it B0 i
)

pool TfE A 2 FK -

state  FERMIPYHETETTIRGL - S B AU ER Bt L ZE I A RE ) -
status R MAATER AR - IRAK LA R, WG FES .

action  ENUH TEEEIRIIRIE . WRRLIMEER, WIEME LT B -

see X ALE RIS A5 B AV SCERY S « EL SRR BT T A E R
SR . Pk, S5 H XS T R RITIEERT « WRR LI
% ARG F B -

scrub TR YRS, ETREEE TR - —E TR H BRI (A] « TEAE
THE B B 2 5 AR KIFH -
errors € & 5 A E B AR B P EE 1%

HEEER

zpool status fii i HHHY config F BRI AR S IVACE. . DL RO &R SR 7
EATA £ R o HARS AT LLZ LA FIRZAS 22— ONLINE « FAULTED ~ DEGRADED H,
SUSPENDED o HI5EIR 2R ONLINE Z AMNIATATIRES . W Bt Y 288 BE ) ELZ B E
Ao B AU 0 TR ERRG E R o IXEEEHR S U T =2

»  READ— & HIBEEE KA H B 1/0 £5i%

» WRITE— & H 5 AIE KB HI1/0 £51%

»  CKSUM—IRBERIEE 1R, TEEE 13 & BEEGE KR B AR BE

KL AT F TR @ A2 1 @ K AMERY o /N /O IR BT REFE R ImE fgket . ok
/O $5 RN AT REFE /R 25 HEW 1 7K ANVERIRT o R BEEE R — @ XN T FE 7 P g iy
BHRHIR . iF&A TIoURaECE . M v fE Bon CE EIERYEE 1R B R al
RAID-Z & KA FA GBREEiR o i XFEN T ZFS BRI R R B i g e i = F1
A B A &2 J 5 -

ARMRRLEIRAE LEE. 155 I 256 TUHHY “TiE BEa sy R0 .
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W5, TE zpool status i G —5H B HAHIBIE B - (5 EEX state TE.
FIEER . CLESBiZ Wi o R0 T unavaIL RS, M FBFE R 2 & JCiE Vi A%
FEE S LIRS BB . RIS IEEITERE Y Witk E 2R 4 aiH
HE .

AXREMEFRAPHENEE. 53 ILE 263 TR “EFH=HREZRE

HIEIRTES

zpool status il i FITE P AR ) F AR (AR S 2 BRARVEAD 2 BIDIRAS - A8 B2 145
ARG LR EEMERR, EE n] DUFIFIRLAF SR S Bl DR A o AR
Mo R E iR B RITES R, AR W] RE L BT AR EHE M -

PR T LLF zpool status IHFRIRSHA -
 HEEREEHRE . Y-

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

» FHESERIHE - Bl

scan: scrub repaired @ in Qhllm with @ errors on Wed Jun 20 15:08:23 2012
o BUHIETEHATRNEEE S - il -

scan: scrub canceled on Wed Jun 20 16:04:40 2012

HHTERIH R A ERGEI G IR TR

A REHREHE U R TR E RRE ZE R, 152 ILE 246 TR “fa A ZPS XF A
GioeRE .

LRI TEIR

zpool status i1 i T B A H AT S LI o (ERCRE R0 AURIEDIR, o]
RECL BLKELER R . ZFS ¥ 5 M BRI A SR I E RAER A H B 4 R0
FERRTHGERIT . AP RbI A -

BRI S RIA LR B o X REE DR 2 /D — 7 F R e DR A B 4R
AR 1/0 iR - LRI I IR A 2 S EEURIHIR . EA 2HIC R HE
Ho BRETE T R LRI IREL - ] zpool status -v HEI A LASI i 47 14N
ViR SEREER IR SR AN

# 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
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entire pool from backup.

see: http://support.oracle.com/msg/ZFS-8000-8A

scan: scrub repaired @ in Qh@m with 2 errors on Fri Jun 29 16:58:58 2012
config:
NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
c8t0do ONLINE 0 0 0
c8t1d0 ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/file.1l
A fmd 7E R G5 H & EA /var/adm/messages KA H R SBUAIE B o A7 DL
H fmdump ﬁ“%@ﬁﬁ%ﬁﬁé?ﬁ% °

ARSI IR E 2R 2 WA 265 DU “BiE SR IHIA R .

ZFSiEiR EEMNR SRS

BRT FARER MR RIEIRID » zFs BEREBXEHRETRERTER -

R A OBAIF A -

o IREREEEER - WIRIE L FAULTED RS, I ZFS FHC R — R E . FRHRIA
HRETREE 2 BB - WARMHERBGEENL, R IER . WL SR
Bo

o BRI — AR BT T EHR IR W ZFS Rl — R IHE . FR A S5k
RIS RIRIALE « (FE E ORI BRSNS A e R IGHE o RS8N L BRI
S

LU 1R oL

o tERPEANIE PR — a0 R I R EOR f R T Fault Manager <T47 R @
syslog HE UK fmdump A X e R o

QAR ZFS M B A R OT B WER S, WA ZEATIEAN - IXAERI IR A 20 it T
ARBEIEE BT R - B I XRER B SRR AR B O 1R R
AR EIRE e [ S LAY

EERIFR) ZFSEL B

252

ZFS TERRSCAE R Gr e s shith K HLBCEAY SR A7 o WIERIM = sk 2 A7 S R sl 1
RTS8 L T IIC B B AR D . MITCHET Tt . BAARZ ke
T RIAL T RE R RATERVHIR, (72 ZFS 2 R E G B Ol o HAE DUl 2
SEN ARG L (BEANZGZITHR) o el IE T sERI A — e
BB, BV BCE AR E LS - EXMAEOT . #RA] DUEd e & i (R
CHSSE R I ) HEHTS AT RIKERE .-

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



fRR B /D% & B (8] R

BARSANMGSHMAER, 55 058 87 TR “ T ZFS fFifith”

R IR ER DI B HY (6]

WS EICEST, MEE 1. zpool status T RO UNAVATLDIRS o RS ERRTEE
T ARt ZES e T &, BiE i e B AR DR AR AT - R & 5 301
Fﬁﬁ&%IT%,M%&WM@$%EHW@ FEAh . A EE RE ) AT RE LA B #

o TLIRMERE L, AR ERAL A T N R R GBI AT R SR F R - R TR S
Ikiﬁhﬁi?wwubwu% L&, TESILE 258 TTHH) Bt ZFS i it i i
e

YRR B AR FH Y B MR 8 4L T UNAVAIL IR, 15 EF LT 2% 300

o SRGRMEEE R EEEE 5 113 DU < WBER ZFSs At iy & a5 15
» Bt P AR E

» 58105 TP “QHAT & 4 ZFS fRtb R4 2% (SPARC 8L x86/VTOC)
w58 107 TUHRRY Q& #e ZFS FR RO £ (SPARC BY x86/EFI (GPT)) ”

o SEEMRIGRMERS - 11 5, ARIRIERTRIb RS
BN, & IS . FTRESTE fmd R TP E BT LU AR E -

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-QJ for the latest
service procedures and policies regarding this diagnosis.

BHEEARRF N RIENE 2 EE R 5 zpool status -v @< - il
-

# 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 Oh@m with @ errors on Wed Jun 20 13:16:09 2012
config:
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NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0@ ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0
mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335DC60Fd® UNAVAIL 0 0 0

device details:

c0t5000C500335DC60Fd0 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

M H PRI LB #] 1% 45 co0t50000500335DC60Fd0 A ALlE - MR E iZiE & a1
g7 .

WHLE, " zpool online < B LAY A HLML - HII41 -
YR fmadm faulty KR HIBRIR 1200 &H R 15 LE PMA KIE & E 08 - Fa

# fmadm faulty

Jun 20 13:15:41 3745f745-371c-c2d3-d940-93acbb881bd8 ZFS-8000-LR Major

Problem Status : solved
Diag Engine : zfs-diagnosis / 1.0
System
Manufacturer : unknown
Name : ORCL,SPARC-T3-4
Part Number 1 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=id1l, sd@n5000c500335dc60f/a

Status : faulted and taken out of service

FRU

Name : "zfs://pool=86124fa573cad84e/vdev=25d36cd46e0a7f49/pool name=pond/vdev
name=idl, sd@n5000c500335dc60f/a"
Status : faulty

Description : ZFS device 'id1,sd@n5000c500335dc60f/a’ in pool ’'pond’ failed to
open.

Response : An attempt will be made to activate a hot spare if available.
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Impact

Action

: Fault tolerance of the pool may be compromised.

: 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.

FHEY fmadm faulty v &k AT Affects: BRI FERT . HBHGESEUL Tadd, Ll
A FMA 0% E 8 i -

# fmadm repaired zfs://pool=86124fa573cad84e/vdev=25d36cd46e0a7f49/pool_name=pond/vdev_
name=idl, sd@n5000c500335dc60f/a

fmadm:

recorded repair to of zfs://pool=86124fa573cad84e/vdev=25d36cd46e0a7f49/pool name=pond/vdev

name=idl, sd@n5000c500335dc60f/a

B — R A S At IR R BT - Y

# zpool status -x tank
pool ’'tank’ is healthy

LE 77 N E T iz &

BT R D 15 B B AR T SO TAOC LA MR R M SR Eh g . IR
IR 5 PR o AR 2 USB B sl =AM nl RS ER /5T U322 2 BT R A
FIRG - MR A SR L. WIEHlE TR C IR, DN TREAH AT
Jo FEXRPMEN Y RO Mz hlay. DLCEA R B ol - n]RETF /e HAth R, BLAA
BUR TR SRR R HLACE - YRARE et MBS . EXTRGAH AT UL, MIRAZRHZ
%ﬁmﬁﬁ%%&%oE%%%ﬂﬂmwﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁﬁ%ﬁﬁﬁﬁﬁ

WK 2 FHE . AT REZS ) SUSPENDED RS o TEIR £ (M5 Ffi# ok >
Hii> SUSPENDED 3t — B AL T wait TR - #1401

# 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
c8t3d0o UNAVAIL 0 0 0
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c8t1d0  UNAVAIL o o o
YIRFEREIRE G, EERN SR R -

# zpool clear cybermen
# fmadm repaired zfs://pool=name/vdev=guid

%% & v FHI1E@ % ZFS

PSR EF B RS G . ZFS TRES AT e A 2 B shiill H T M - QiR semih
UNAVAIL BY SUSPENDED RS, EXEHTEHIT attach W FEHF ARG T 7 #5155, U ZFS
TERIT IR . 2 HEVEF IR R - RERGHETHRA A PERERE K E 1%
%Eﬁﬁ,Mﬁﬁﬁﬂzmﬁﬁﬂﬁﬁﬁ%%#ﬂuﬁ%zmeumﬁéiﬁﬂ
o i

# zpool online tank c0t1ld0

ARMEREHAEZER . HZUE 65 T “PHB AL -

EMEEE RN E

256

AT TGO E A AR S A L S BRIGE S B DAV s

WE IR EWFERYZEEY
K TERRRR A4 AW, T DU HGAYE % TTAEAIHE UL

o QCIER —BEE I AR . BEPLFE (IARRERM T L) RS S BUFRRTE
i BRI A AL RS o IXEESARAER D UL, (Rl R e LS B ARG K (A2 1T
WY R ST H BB R BRI -

o IRFANZEASE N — [ 1 S R R - 4R ] DS BB A S pg IS A5 i
& ERAIERRAIE - XL B BBESHY, R KRR T Azl as
R -

» EEREIR - HHTRETTE TR EIEE S (oW (AER WA
il sdev/zero) » I FEEER UK AMESIR o IXEEERIRIGL R BRSHY o

o (AR — A T REAE S BRI (R R A oI . I B 170 2RI - IR LR 5
WER RIS A ORHE . R AL £ th rT BE B B et o X EEATR ] REE th W] RE
AEBESHY -

»  SSIREAN AT S ATRE (4 — R DL R R I R AT S R AR LR B
A 1/0 BRI W 1% i 5 BB AL ST 5 At o X L B2 K AT
{7
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o BENAYIR & — R IGE A TRAURE, MEce 28 A Nz s & e E T
PR o RF 5 BT IR IR P B3 nT AR 2 IR BOE 2 75 1A

AETFITA A s (19 (R AT BE S — MR IAEREFE - 28— 2MA zpool status fiij i
HIRLTEL . B

# 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
c8t0do ONLINE 0 0 0
c8t0do ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/file.1

HIR 7 1O B IR SRR ER IR X RMERIRER TR ol RERY MR SR o SLRT 3/ w] Tk
AERIRECER D (FEMR I — BRI R A S BEPRA L MR IR ) - AIRF BRI R, T
AR O AT RE TR BRE H B EL PR et - AT, B GBS IR T BE S BB R B
Bk B—{EEIE systog RGEHE - W1 HE R KRR SCSI UL WE AT 7
IS MRS AT RERG s B T 7™ EEHORE PR - AIERRZERK systog 1HE, MIFIAME
AT RE 2B -

H 2 B DL [R) -
tig& LR A MREHI A — IR ?

(B — RV ER R A Y B BRESRY . AR e R - HoRp PRl B 2 DA
EUIEERE (R BRI O 2 B BT - (TR e IR T O 28 = il
T ZFS (AT H SR TIRE U, Rk 2 i E i b i (BVEBRGY ) T2
PIT - FERERS . AT LB TR O3R0E o (PRIESER . o0 Bl BB B IR I X
o LN LR R g gt i .

AN i s B DR A RIS . 28 AT RE B0t B T JCHE IR BB IR - X2

HR T ERPARRE SR, BN Z s TR R s T B E 2 4
. AREEHRERNELER. H2ILE 265 TR “BEBR LR -
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B PR S HIR

WA EARERESH) (FOEATA KT RER IR & B R A2 IR )+ WIm] LA
EMERIEEE R, DR HIIEE IR - 25 RAID-Z S8R I s e iR R as
BE. 1H#EH zpool clear ais - FI40 -

# zpool clear tank cltld0
HAEETHRRATE IR R AR 5 13& R S et iR T

ZHR S M i B R AT IR HER S MO LT SR s R 2 R
PR 1B -

# zpool clear tank

ARERIERE L E R 1§

BiRZFS TFiE it P HYIZ S

AR B AR AR ANVER . SRR AR AT REHBUK AR, ML AT % 36 - 2
A U s s B TR E -

2 258 TUHIHY “TE 2 75 A] DL iR A
2 259 TUHHY “TCIRE My st
5 259 TUHRY “B i ZFS 7 figith R
263 TUHHY “AF B[R 5 IR

WMERT A IBERIZE

R EE A B R TURECE M — AR WL F7E Al LU H e 2 BRI 2 05
IS o 0, QORAE— P AR AP P EEAL T UNAVATLRES AT DU i
A —MEE (AR RIFAIRIAR T ) - H52, J0RPY[A RAID-Z (raidz1) KE
A A L) UNAVATLARES X i S AN BE R L. DR AN A ] A EL e
R LI B EIA o AR CHIMEAL TR, WA ELHALL T unavaTL RZS
LA VY . HE, PRAFFER SRR EIA, &2 RHiE BRI
SRR S R BT s

FEUUTECER, 7T DU L catido. 1 LR M SELF B c1tode H il HAIE(TEL
9 -

TR 66 TTHHY “TEBR 7 fif it B A BRI -

'

mirror DEGRADED
cltodo ONLINE
cltldo UNAVAIL
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SRHBE f] A IEMEIAMICEN SR IT B REE . HIL 2 o] UE i &
c1t0do -

ELLFECE T, JoEE T — UNAVAIL F L - TR oNLINE #44L, Rt 5o
UNAVAIL RS o

raidzl UNAVAIL
c1t0do ONLINE
€2t0do UNAVAIL
c3t0do UNAVATL
c4t0do ONLINE

EUTECES, REERWEE B e REE SR 2. (R —TUZ A
Elk=ci

cltodo ONLINE
clt1do ONLINE

WRAE— P EEEL ONAVATL RS MITEEH TR i it A B 9 unavaTL R

JIARS

TEBRANIRE

R BB T EON ARy UNAVATL IR Bl B (AR TCRACE L K 2 W0 SR s
% MPJER et a - WFRRAREHITIAR. WAL ] AR IR E IR 1y
IEREE - XFMEOLT . ME— RS R AP E R ORI E . AR NS I EIAIRE
B -

ARKEBNMELEE, 5505 267 7T “BE ZFS GG FE N -

B ZFs FiE P RYIZ &
e LB % 5. " LAE zpool replace si & B ik sy - WL EHAFRREE
H AR A, 1A RO LL R s

# zpool replace tank cltld0 c2t0do

I <o R R SRR i A Bt R B A (AR TIURBCE ) (TR 20T iR
o WS sEmRE, FNLEPIRESIARIIE . ] DURZi s ARG #
ﬁ ?%E@%uﬁ#fﬂ LB AR BT, B SRR s
e Bl

# zpool replace tank cltldo
tan SRR SR, & R e UL, IR BT IR HR I B R £
X zpool replace i X MHEZEE . 155 ULE 66 TTHI “BHAFfg M HAY LA
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w101 B ZRS A Y SATA W%

LN Bl R T B R4 ERVERIGAiE M tank FHEY IR 75 (c1t3do) By SATA X
o BHER I B BWE c1t3do B UHTEE (c1t3de). R i &~ A A U
WFILE - R BEFMAIE LA R SATA R, WHES ULE 66 U1 B Huf7 fif it vy
e

FEARTIRMT

o (FEBAE R (c1t3do) Bl « A REREAD B 2 Al ETE(H FIAY SATA W44 -

» (i cfoadm @ B EEUEACE Y SATA #42E (c1t3do) HHUE HACE - Q1 R@ALE
BCBHERIE L. . T R

o PRI AL (c1t3d0) - TEMIFEREIE UNAVAIL R SRR IS (AR EIIE) 2
A IR R R ARBRR LED 8/ AT e -

»  EHTACE SATA 7% (c1t3d0) -
w (EFTHEE (c1t3de) BEL -
= JZ1T zpool replace @i & Ui AL (c1t3d0) -

- TR ETE R autoreplace 1R E N on, MI&HEIXTESLETE TR &R
[ —4 B B AL R B AT 1 A AT A L AN e . T JCTE A zpool replace
i o WINEE AT REFH A B ERTE M LA S F -

o WERCEERREIEE SIS iR AL, AT RE TR ZE R iR R AL S 7 B A
e B, ARSI c2tado (RS 1F. NI Hk T
# zpool detach tank c2t4do

o QR FMA #ieis 7 AR N A TR A

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

CAF R Bil5 7 Bon 7 Bt ZFS it i i 2 i 12 -

B

# zpool offline tank clt3do

# cfgadm | grep clt3do

satal/3::dsk/clt3d0 disk connected configured ok
# cfgadm -c unconfigure satal/3

Unconfigure the device at: /devices/pci@@,0/pcil@22,7458@2/pcillab,1lab@l:3
This operation will suspend activity on the SATA device

Continue (yes/no)? yes

# cfgadm | grep satal/3

satal/3 disk connected unconfigured ok
<Physically replace the failed disk clt3do>

# cfgadm -c configure satal/3

# cfgadm | grep satal/3

satal/3::dsk/clt3d0 disk connected configured ok
# zpool online tank c1t3d0
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wB10-1 B ZES (7AiM TP Y SATA W64 (&)

# zpool replace tank clt3do
# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after @0h@m with @ errors on Tue Feb 2 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0
mirror-@ ONLINE
c0t1d@ ONLINE
cltld® ONLINE
mirror-1 ONLINE
c0t2d@ ONLINE
clt2d® ONLINE
mirror-2 ONLINE
c0t3dd ONLINE
clt3d0 ONLINE

[SESESI S SRS SIS
[SESESESESESESERSNS)
[SESESISESESESE SIS S

errors: No known data errors

THEE, IR zpool output FIBEETE replacing bRl I B g & ANIHBE AL - a0 -

replacing DEGRADED 0 0 0
c1t3d0s0/o0 FAULTED 0 0 0
c1t3d0o ONLINE 0 0 0

WXAF B R IEAE T, HT BRI RS -

WHRIEFT B — DR (c1t3do) BN A — M (cat3de). NIHFEIZTT zpool
replace i< - 4l :

# zpool replace tank clt3d0 c4t3do
# zpool status

pool: tank

state: DEGRADED

scrub: resilver completed after @0h@m with @ errors on Tue Feb 2 13:35:41 2010
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
cotldo ONLINE 0 0 0
cltlde ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 DEGRADED 0 0 0
c0t3d0o ONLINE 0 0 0
replacing DEGRADED 0 0 0
clt3de OFFLINE 0 0 0
c4t3d0o ONLINE 0 0 0
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wI10-1 L ZFS TEAiB Y SATA W8 (&)

errors: No known data errors
MR E R 2 AT VT RET B % IIZAT zpool status @< o

# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @h@m with @ errors on Tue Feb 2 13:35:41 2010

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
cot1ldo ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
cot2do ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3do ONLINE 0 0 0
c4t3d0o ONLINE 0 0 0

w02 IR H B &

ZFS 7E zpool status 1 < i i PR IHE B H & (intent log) HF& « & & FELEHY (Fault
Management Architecture, FMA) th 2 # & X £L451% - ZFS I FMA #1144 ill]ﬂ MNEEH
7% (intent log) HFEHIRE -

DL sl BA Q0e] A7 fif it (poo) HR HS B Y H ZE 1% 8% (cotsdo) i TIRE - AL
BT

s #F zpool status -x fii Al EMA i2WiHEE - HXUHH,. ES WLLL T T -

https://support.oracle.com/
CSP/main/
article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

w VB B R B Y H SR
o (SHTHAE AL -

o ERRIA B RN -

» EFR FMA 1% -

Blan. WRARGHER R 2 SR A BA Bl H SRSt 2 ai s ii k] 2
FHELLLTAENEE -

# zpool status -x
pool: pool
state: FAULTED

262 Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A


https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4
https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4
https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

BHREEERITRIRE

w102 BRI (&)

status: One or more of the intent logs could not be read.
Waiting for adminstrator intervention to fix the faulted pool.
action: Either restore the affected device(s) and run ’zpool online’,
or ignore the intent log records by running ’zpool clear’.
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log
mirror-0 ONLINE 0 0 0
c0t1do ONLINE 0 0 0
c0t4do ONLINE 0 0 0
logs FAULTED 0 0 0 bad intent log
c0t5d0o UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>
# zpool online pool c0t5d0

# zpool clear pool

# fmadm faulty

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

fgmr Dl BT 7 20 R F S s Al -
o HEHERE SRR ERORIE, HASIREZ cotsdo -
o R H SR T -
# zpool online pool c0t5d0
v EHEEH SRR -
# zpool clear pool

TN EE DR S TTAS B At s # . W] LLBEA zpoot clear s SRFRIZER IR - 1£
XFE IR R EREHEAT 2T, JFHHEICS RS ABI R, B2 5
S

165 TR B H SR et G H S B A R AR I -

EREEHRSTRS
B e X — I R e aE T SR K — Bt E] . BAARHL TR A B K IR FR Y
& RN — D IREH R S — MR EH RN ERBLS . o DI zpool
status iy ¥ WAL 2
fRHE T LT zpool status EFTFEIZIREHE -
o EEHTEIS R o A

scan: resilver in progress since Mon Jun 7 09:17:27 2010

13.3G scanned out of 16.2G at 18.5M/s, 0h2m to go
13.3G resilvered, 82.34% done

o EHRDTERIHEE - FIU -

% 10 . Oracle Solaris ZFS #FEHERRFRth iR S 263



BHREEERITRIRE

264

resilvered 16.2G in @hlém with @ errors on Mon Jun 7 09:34:21 2010
HHRIY EMIH B ERRET R E R -

RGNS RGERER BRI 8 - T ZFSIHER T & EHS AN D ZE K
e BENS DL 55 KR 32 4505 SNHT BT R 27 - REIhRERI N D AT -

» ZFS{UEHTR P /D BRI L ZHEE . RSN (A SR  Bh
B ] UAAE S Lo Bl LRV IN B BT R 20 o S PR N RS . BRI [ 20 1 R T FH T 7]
S BT R R R LB - R A 7t L GB RIS SR PEHSR 500
GB T &3 ] g R % 2 LRV RIS A] -

o EHTEV R AT FRITRORT Z eH . IR ARG R EE HATETS S WEHTR R
ZUERH N E T LR EYREE, TTCRE T8 T -

LEBHEFFE I IR, HEH zpool status @<« B4l -

# zpool status tank
pool: tank
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scan: resilver in progress since Mon Jun 7 10:49:20 2010
54.6M scanned out of 222M at 5.46M/s, ©0hom to go
54.5M resilvered, 24.64% done

config:

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

c2t0do ONLINE 0 0 0 (resilvering)
cltldo ONLINE 0 0 0

TEATRBIN . WAL c1tode YR HL ) c2tode » 8 7 & IR H O MC B Al 7 Hog 5 iom
H replacing » Al MGE BB HLEE U RIS« s N @ HEIER A A ATRE(EH]
Tl . AR R UGE WoR TR A RL DR B B A A

WEERE, YETEH T E R P BTt &R 4L T oNLINE 5% DEGRADED RS, X B N7EE
FilF 2 R pk 2 w1, IR BT R A TRS - B R 170 IRE R IZIR LA P il Ky
1/O EARMIIE SR FE Ry (DL KRR EE b /D%t RGTROsem) o (B2 EHTE Y & Rl
P AT o BRI SERE . R E R IR S T e - Y

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after @hlm with @ errors on Tue Feb 2 13:54:30 2010
config:

NAME STATE READ WRITE CKSUM

Oracle Solaris 11.1 &8 : ZFS XHZR L - 20134E9 A



(E2=EEaN: DE 6

tank ONLINE
mirror-@ ONLINE
c2t0d@ ONLINE
cltldd ONLINE

377M resilvered

[SESESES)
[SESESES)
[SESESRS)

errors: No known data errors

M RAL T oNLINE RS, 1 HL R AR 5 (c1tode) B AD B HHER -

(EE L EINNE 6

LUT &1 /e i o S s iy R B DA R i g Al (A wlRe) -

w5265 LY “BfE BB IR Ry 25 R
s 3266 TIHIY “IEE MR S H &>
s 267 TUHRY “1BE ZFS fFfith S0 B N i 3R

ZFS (FFRCERT ~ TUARAN E BAE R e KPR FEE b i /) i BB IR X = fHL
i WARRATORM, AR FRES IR, siE A KT RER AR — RISt
[l AR B 2 A EIAS . AT RE 2 HILEBURIUE « ANE R ARA . 251 A2
W BHEPERR . B ICEE T VIR o BT A ERUR T B A B i 6 7 K
FHXHE - HTREFIIA AT IR EE AR By 24 -

w MTCEE — ZPS T AT B A EHE A BEFT TR UG (R R o AR e R A
PR A ks o SR S 0 R AR AR AN AT A

o R - EEREOCY . SRR EAE R SRR S e IR AT RE 2 S B0
EVITARZOCPE B0 E ey — 73, B I (R ] RE S B0 R e 2 R

PR R TE B R ERA R A T R PR - B R U St B SR R M B T
% ILEE 246 TIH “fa ZFS X RS 281 o

TE SRR 2R

ERETEOLT s zpool status a7 (B E HIERHIEAR, AR HELE SR RINLE - 5]
-

# 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
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tank ONLINE 4 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d0 ONLINE 4 0 0

errors: 2 data errors, use '-v' for a list

B ROUEREGE R B I 785 . BN —E N ET RS L. —RIE
OUT R ANIE oSSBT He R n] GE 2 S BRI, MiRET RG22 HEE - e
A A PAER A PRy R NG SR, DI SR e R A 2 EE R IR G - AR
g%&XEﬁE,#EX%Q%%%@%&,Mﬁ%zWMmuMﬁéﬁﬁm¢%%
ERIR -

WMAEHEAML T R TR dE . W R AN - A

# 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.
see: http://support.oracle.com/msg/ZFS-8000-72
config:

morpheus FAULTED corrupted data
c1t10d®  ONLINE

A0SR O FE R HA . MR E T FAULTED RAS. X2 R it TR L T T 1 TR 2K
7l -

128 RIS B =

IR SCAF B E FARIR . MRS AT REIAIER TIE, BARRTHARIEM . fR A
GRTFESELF AV EERERIA . WHTATHRSERr EARA n IR - SRR
{E, AN IR SZ s . RAEEME, St RN NSk & A LIk
HEAM

QORI EAE SRR SR A AT DL 22 s R a2 S AT o 28 Gt A
%o (M zpool status -v i % Af LR B & R AMEE IR SCIR R A1 BIdn

# 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:
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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

BB FF AR RI SR A2 5 R T RERAR LT
o QUEREEDAER 2R B EEE R . W2 Bomizo i e igis - Gl -
/monkey/a.txt

o JIRIESF R AR ARSI W2 SR A AT SR () WEHEE 4
PR T 2 B 6 P SRS A% - I
monkey/ghost/e.txt

»  QERETEREEH TN REE 5 2 KB SERR SRS TS B SRR G5 5
TOE R (dnode_t EZ2XBMENL) » W2 BRBUEEAR. RERIZX RS
5. g
monkey/dnode: <0x0>

n ARITX G (Metaobject Set, MOS) RN FEL IR, MIl2 BRFFRFR S
<metadata>: [FERIZN RIS -

AR K A1 B S sCCPER T s IME — R PR R SO RS Eh B4R - AT L%
EHCREEAT SR B H M BN EIA K TT R E . AR E I & -

182 85 ZR5| A RIIRA IR

WIR AR SN ARG & B 2 5 | FRYIR e (W B ARIEAV R ) © zpool
status -v i N2 RRFT R B SURRIES L - ZFS 18 BRI W U5 W) 5 > Bs ok
—W o GRERIREE R IR o I, FUEER— 81 3250 SRR
1o WHER, X HEM T 7 BRI R -

WARAHIRRIEE . I H zpool status - v ar S IRBI A IRIEHEZ 2. 155 BIEER
HADSIA RS 12 -

# find mount-point -inum $inode -print
# find mount-point/.zfs/snapshot -inum $inode -print

By OB SR B HCT A DRI 5 0 P BRI inode 55+ 55 %
i P FLAT A imode 45 5 BRI -

&% ZFs 75 ifith S Bl A R 3R

WAt TR A AR A B S BathITEA T T e A AT PSR DA 80T -
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268

] LLZAHH zpool clear -F @i B zpool import - F §ﬁ4?ik§§ﬂﬂ X e 4 2 Al
RERG LS 4%, R EGEITIRE - AL zpool status i ﬁﬁ?ﬁ'ﬂ”ﬂ’ﬂ@
IR E A58 - 40 -

# zpool status
pool: tpool
state: UNAVAIL
status: The pool metadata is corrupted and the pool cannot be opened.
action: Recovery is possible, but will result in some data loss.
Returning the pool to its state as of 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
clt1do ONLINE 0 0
c1t3do ONLINE 0 0

1

2

4
T TE Ot 1 R R IR R R R A LA R a4
# zpool clear -F tpool

MREZRXF AN H2EBRCTHHEE -

# 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.

FIT T Y PSR P S R A DL %

# 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
WRAIAAIHN T zpool. cache XXM, MRS S| FHS & A IZRE . HEd zpool
status fiy TR A HEAIM o WIRMATE zpool. cache XA, RFICEEL) S A BT
e SEZRS A, 2F I ZHrEE

T m DAE H B | A2 it &tﬁ%ﬁ,ﬁ:ﬁﬂx‘lﬁ)\iﬁﬁﬁ: AT AT DA (AT EK
o g -

# zpool import -o readonly=on tpool

ARFEABRA TR AMPEZEE . 155 WH 93 TR 72 A B U S A -

corrupted data
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BETESI SRS

. SETTLUHH zpool import -m mr & S AG D HE RN . HXELZER. HSIL
o1 TRy S AdR/D HE R &It .

»  QRTCEEE A bR TR M W2 w5 A Bl A iR R A it K2 LT 5L
P8 o BT FH O ML B B A 5 10 SRS A [ A IR K ZE R - B8, R1F zpool
status ap AT RVECE . DUEEREEOE T LEH AT - A5, HH zpool
destroy - f i & FHEM -

EEAh . Frh A RE S 0 A R RIE A 1% B 1 % Bl TR SR R A TN 2 2 L
B (ETEER M TCE VG RS HAS B AR TTEVIR) o {5 A M E R R S A

& AT DATE RS e BT A e B B - SRS AT DA AR & 4 B0k B SR HH 2
s -

BEFLESI SRS

PRIEBETE  BPBEEAE 8 ZFS tUR SR TR @M - REXRE. FEVIRMES. B ER
[ B R IR ] RE S BCRGT R I E & - £35Sl e, WIHTIH M. X
EWE XS S ERGEAR D ET S S8 - 7 NIl Ok E . LAGEA]
ZFS N B B B AT -

ZFS {E /etc/zfs/zpool.cache FHAES ] FH it K2 HL M B I PR /R IR 42 A7« B SO B A
WNZEELTHN. BN MRAGZEILETS, MFHEH m=none 5| FiET15 | 52
-none R . REGIE. FIRSUFRGETHEENTE A, AFEGH
/etc/zfs/zpool.cache SR B RS ) B HANATE - XEEHAERE ZFS Tl A% EFE
i, AIRH 1R e 22 05 ) S 2 RS A (RS - 2805 W] LU % H svcadm milestone
allan S AIEF RGOS« WERRSIH, af AR USRI TEE -
ZGEdE, T zpool import mr ¥ S AM - HE, XFEEMIRTRES S EHE
5| S HAE IR AR S R R OZan S E AR EALE G Rt - R RS EE L
M AEHITLL T EAE

» T zpool.cache BRI B HAMIE . a1 ESCATIR -

= {HA] fmdump -ev @ & BRI G H BRIV . B ENR St AT BB ()

o FANTANML PEE R, 40 fmdump i PR -
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£ 11 =E

IR EEFR IR E

ARES T T WHATVARSARIEL 7 H I AR Gty m] i X SRR IR E RS B . Oracle
Solaris 11 Z %t o 12 AT LU X EE 5 SRAY E BL A IENR AT SR RZ L B i X e 20
PR RGN BT BIHTHY 5 | 145

ABEUGUTET

s 55271 TUFRAY “ZFS Pk & i Rk
= 5B 272 TUHREY “OIE A TR B A ZBS PR USRS S
w5 274 VTR < BT O AR D R B ARt A

ZFS 1k 2 L i1k

£/ RNz E & AT RS ARG, DU R AR ST T S SRS - 412
HELIHENE R il 5T DR ZFS R RIS BB T 2 R E R G EL
GIEARGCE - A5, IREEMAER b EE -

1817 Oracle Solaris 11 FY{ELART AR G #R AT LATE & (0 A RS RO DRIERS B - BEA T RED B A

TR

» RIS R G DA K T BT RS R AL AT AR 15— ZPS PRI RS ST -
FEEFIRERGG . BOZEHT TR R -

o RIS R E A A R ER /T B (A1 USBAKZED 48 ) b sl Rk Bz
BEARGIUEERREH] -

o B RR A S SO A R G
» J\ Oracle Solaris 11 %571 515 | 3 HARARST. QIEHTFiEM, HIKEXFRS -
o PUTROISISEE. REARGRAERH. RMERRR EEIETTRIRTA RS -
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B A T iRE 8 zrs tREBIFA 14

ZFS it 8 Ek

. E.J3$é,l/ \/}L*n I}(ﬁ/ \r}LM‘&J

FEa R RICEK -

» CREELEHT ZPS TR AR IR A B B A

K GEZHTX) -

TF Oracle Solaris 11 71, FRithféz 2% 1 B SMI (VTOC) F1&

/
DRV

SEMRIFA ALY, H AW E Oracle Solaris 11 %5237

D5 ELUARS it e o P R B —

EP FT x86 FI ARG AR M £ 7T LI SMI (VTOC) B} EFI (GPT) W%
m EFI (GPT) 35 05 | S 2 FipuE B

BRI EL T S 3 -

o TF Oracle Solaris 11.1
o HRXF

% O 17 T X7 EFL(GPT) ##1

. T"@QEEHH%E”E’J%JLLElfﬁﬁéﬁiﬁﬁﬁ?gﬁﬁrootﬁHF‘lﬁIEﬂ’FﬂBE IR

FH ssh lﬁllﬂ *EE/ \/JL

SR T IRE R zFs [(REBIFHY 24

HHEERFUTHER

272

FEQIEE ZFS fRith bR 2 il
w IR -

sysA# zpool get all rpool

LI i Rk Ut A DD AN T ES TS

sysA# zpool list
NAME SIZE ALLOC
rpool

o FE R .

sysA# zfs list
NAME

rpool
rpool/ROOT
rpool/R0O0T/solaris
rpool/R0O0T/solaris/var
rpool/VARSHARE
rpool/dump
rpool/export
rpool/export/home
rpool/swap

-r rpool

FREE CAP
746G 5.42G 68.6G 7%

USED
13.86G
3.54G
3.54G

165M
37.5K
8.19G

63K
31K
2.06G

HEALTH
ONLINE

REFER
73.5K
31K
3.37G
163M
37.5K
7.94G
32K
31K
2.006G

v WA 6I3E zFS tREB IR ST 44

LU 3RS 4 7 e G R L A ARt AT SCPE AR G AR 8 JE PR

LR AR AE AR -
TEEEAUT LA

U 55 B H AT & A AR VRS [A] -

ALTROOT

MOUNTPOINT
/rpool
legacy

/

/var
/var/share

/export
/export/home

» NTRERGIKE. FRELEENERE ARG LA

Oracle Solaris 11.1
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A TR E R ZFS [REBIFRE ST 4

o WHLEL TR RS NFS 2 ssh TR & LA VPR A -

o B IEARAARIECRE D — D R IRBECS LR B e R G (HR I AT DUk B E Bl
HI PRI 2 I R ST L2 PR -

f&—l‘—ﬂ%l@l’]yg W R VAR IR AT 4 9 rpool@snapl o« ERE AR ARG E sysA. T2
RYE sysBo 1HIEE rpool @t AR A PR, ZBAIRTREA R TEN AL FE
i

HMAEE
BUER ARt A IFIRER -

sysA# zfs snapshot -r rpool@rpool.snapl

WMRFE BB T MR AN AR IR SRR/ VR RIS -

sysA# zfs destroy rpool/dump@rpool.snapl
sysA# zfs destroy rpool/swap@rpool.snapl

LGN 5 RGOTR SR EMRAVETE - (R R IR TSR i WA 2
BREG it PRI -

BT RIRBRZEF Hib R LRy H ARt .

a. EERBRFELHENEFRZUATFER— 1 HSIRE -
8 DU R stank/snaps XX ARG DL 17012 IR IR I -

sysB# zfs set share.nfs=on tank/snaps
sysB# zfs set share.nfs.sec.default.root=sysA tank/snaps

b. HBIAMMRBLEZIZERE -
R MR A L B | — 2 rh S B S R G

sysA# zfs send -Rv rpool@rpool.snapl | gzip > /net/sysB/tank/snaps/
rpool.snapl.gz

sending from @ to rpool@rpool.snapl

sending from @ to rpool/VARSHARE@rpool.snapl

sending from @ to rpool/export@rpool.snapl

sending from @ to rpool/export/home@rpool.snapl

sending from @ to rpool/RO0T@rpool.snapl

sending from @ to rpool/RO0T/solaris@install

sending from @install to rpool/RO0T/solaris@rpool.snapl
sending from @ to rpool/RO0T/solaris/var@install

sending from @install to rpool/RO0T/solaris/var@rpool.snapl

o

°
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v

1

2

YR T T A AR R A AR R L SR T

o fER S R R B T A AR
»  PREM S ARG

» EFIFRUEFTRE S S

» 5[RR4G

INMERE Z5 LEHEIERE

FEMRE MU, HEE A MEE S

o OFRARTCARAIMRY £ IR, R R BN 2N a2 i ssas o | S A%, UE
BB ER G EE IR LRIV A AR PR AR
HREBMEN ARG LR ENER B2 WY -

w  UREHG AR L R . W] LATE RGN TE 2 TR R B iR & . 5 X8
B GAR I rP E R R R R 1S UL 105 TUHHHY QT 6 ZFS kRt b i
(SPARC B x86/VTOC) ”

IHAF B RERENR bR RN R A -
%Eﬁi@ﬁ?ﬂﬁ%%‘ﬂ’ﬂ |Siar, BEETLLER M A, A5 EERER TS

BITERFELLTINZ — » M Oracle Solaris 11 ZEN RS B & 4% -

» DVD 2{ USB 245/ il (SPARC HUx86) — i A/, SRS IEFFHN ARG S
B .
USSR B 1 ISR 2235 72 7 32 B P £ Sheell 3771

» Live Media ({VFR x86) —7EIRE I FEH 7] LL{# F GNOME 5 [H 251 -

o HIMLZERTE AT B AHIEI A (SPARC B x86) — MIUA 23675 i 3¢ HL
¥ shell JET . 1£ SPARC A% I, 515 AL/ (AAMEGES ML) o SAJE IR
Shell 2L :

ok boot net:dhcp

.Welcome to the Oracle Solaris 11 installation menu

Install Oracle Solaris

Install Additional Drivers
Shell

Terminal type (currently xterm)
Reboot

UubswWNE

Please enter a number [1]: 3
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3 SPARCEJ x86 (VTOC) : /&R ith## .
a. FINBIRIRMEETE format SEHEFHATR .

# format
Searching for disks...done
AVAILABLE DISK SELECTIONS:

0. c2t@d0 <FUJITSU-MAY2073RCSUN72G-0401

/pci@780/pci@d/pci@9/scsi@d/sd@o, 0

1. c2t1ld@ <FUJITSU-MAY2073RCSUN72G-0401

/pci@780/pci@d/pci@9/scsi@d/sd@l, 0

2. €2t2d0 <SEAGATE-ST973402SSUN72G-0400

/pci@780/pci@d/pci@9/scsi@d/sd@2,0

3. c2t3d0 <SEAGATE-ST973401LSUN72G-0556

/pci@780/pci@d/pci@9/scsi@d/sd@3,0
Specify disk (enter its number): 0

alt 2 hd 24 sec 424>

cyl 14087 alt 2 hd 24 sec 424>

b. SPARC T x86 (VTOC) : FIAIR i EH SMI(VTOQ) IrZF— B & KEMEZEH

3H 0.

HE 7 XRUFARM@E L BE SMIARZEM 7270

selecting c2t0d0o
[disk formatted]
format> partition
partition> print

c. SPARC E x86 (VTOC) : I1HWE , i SMI(VTOC) iR EFIRICHLE -
AR DL R fan S BT IR E MRS o 15IEE, Xy S AR T R R

A DITE I O IR R B BT IR AR -
= SPARC:

sysA# format -L vtoc -d c2t0do

WA A0 B0 T & MR ZS 18]« 76 EiRar & H R HEE 2 IX, X TR i
R0, EAXATRER/DN « BHREBKEE X EMEE, 15250 (Oracle
Solaris 11.1 B . &M XHERG) YU ZFS MR £L (EFI (GPT))” -

= x86:

sysA# fdisk -B /dev/rdsk/c2t0dopo
sysA# format -L vtoc -d c2t0do

B 970 B0 70 WE 1 g 2 8] o (£ B < R TR 01X xR
R0 X ATRER/N . HREBERE T IXRWER, HZ L (Oracle
Solaris 11.1 B . IXEHIXIFRSGE) HHY QI i ZFS RIS (EFI (GPT))” -

4 EFCIERM.
1£ SPARC 5 x86 (VTOC) &% I -
sysA# zpool create rpool c2t0d0s0

FNE . PEREIRBRE
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http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SAGDFSdisksxadd-40
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http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SAGDFSdisksxadd-40
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=SAGDFSdisksxadd-40

EF AR RS RBIRE

TEMR M B4 A EFL(GPT) SRS T x86 AL . T LA NI
sysA# zpool create -B rpool c2t0d0

5 NZERRGHBESRBHOIGRS.

sysA# mount -F nfs sysB:/tank/snaps /mnt

6 REMRitRE.

sysA# gzcat /mnt/rpool.snapl.qz | zfs receive -Fv rpool

receiving full stream of rpool@rpool.snapl into rpool@rpool.snapl

received 92.7KB stream in 1 seconds (92.7KB/sec)

receiving full stream of rpool/export@rpool.snapl into rpool/export@rpool.snapl
received 47.9KB stream in 1 seconds (47.9KB/sec)

7 EftEBAEERE (NELE) -
IR

sysA# zfs create -V 4G rpool/swap
sysA# zfs create -V 4G rpool/dump

A RIAE SHAMEE G K/ NIER, 162 0. (Oracle Solaris 11.1 & - R #FISLIF A
gi) HH RS A A 1\
8 HEEBE.
N EOKE R BE MERT L 245 Sk -
sysA# beadm mount solaris /tmp/mnt
9 TEHHE ERESISR.
TE3ET SPARC HU3E T x86 (WAL LU Tan4 -

sysA# bootadm install-bootloader -P rpool

10 IRFEHRZHABEAR—ZFHEUARAREERE . WERAFTHIRERE
B. A5 ESRFEFREFNREER .

# devfsadm -Cn -r /tmp/mnt
# touch /tmp/mnt/reconfigure

11 EEBE-

#beadm unmount solaris

12 HESISHE (NALE) .

i -

sysA# beadm list

BE Active Mountpoint Space Policy Created
solaris-1 - - 46.95M static 2012-07-20 10:25
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BB RItFRERTIRE

13

solaris - - 3.83G static 2012-07-19 13:44
# beadm activate solaris

WIEE R B AT LA B RAR i 2 N5 = -
HERENSFiRE (WHLE) -

SPARC : jEIXH A 5|5 PROM F1H) eeprom e & B setenv %, HARARIKE NEL)
N RIS
x86 : EHTHL E R4t BIOS -
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* o0 g

1

2 B

3213 B Oracle Solaris ZFS f#i%

REAET T WAL ZFS F7 it A S R Geih @l i «
AREMUELTHET

2 279 TUHHY “EEIAIAF R (505
285 TUHIRY “BEIN ST RGHE”

BiINHITF it EiE

DL # 14e t 7 F T QU AT S AR ZFS F7 i i = U A SRR A i Tt (R (5

IS

HZ L5 10 %, Oracle Solaris ZFS ¥ HERR AR & -

—RRGME

L T Y Solaris 21 THRMUE AME - (R G IREF B HT

T B R 15 75 B 20 PRV B 1R 1 i 1t 2 mITRA DA 1 s S e G A7 T ey <0 2 B R B
1, XTI T EIRRER LS A - 1XEH A2 Oracle/Sun BE AR, {HE
IR IA R T S BRI e s S A BT L -

R SRR AR G TAE S A i FIT 75 9 P A7 K/

i ORI AR A B G A (B AT EdEEN AR ) - aTURRE
ARCHIARV/IN, X, RIFER FA T N ZFS itk & 77 WL T R R N

R AR SR
(57 DL i 15 ZES PO R P -

# mdb -k

> ::memstat

Page Summary Pages MB S%Tot
Kernel 388117 1516 19%
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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

» EFEMH A ECC AR LUE S N HE « QIR NFERA T JCE . AT RE SR
FEER

PUTE B — BARATAIEERY B ZFS TUARNI A B T80 0 DR {4 et v S 2 4
BLBIR] . (LT AN AT 0 bt 2 S R A e~ PR R BT A FEL RO B2 - TR B R
EAS M EEGE . RFUERESE, MINAZ T80 - REEBIRRIAA A H
T

o EHHECEE KO ZFS IF

»  FEED ZFS MR - ATLLHEH zpool split di & Bl ZFS S5 (% 17 it o kS i El

p/ N
AR E T EAE TSR
{4 RAID
»  EE¥ TBOD R TGRS A EE {4 RAID.  LUE ZES 7] LUE BEAF A AT
4=,

»  {HRITE{E RAID /88 ZFS T14%

w fH ZFS TURAR L I — X TAE 35T, LB ZFS DUEE o B E e A —2
Ve o TERTERJZTEE1R & FSEHER) RAID S0 . ¥ ul{#f zFs Uz,
RAID-Z - RAID-Z-2+ RAID-Z-3 - %if4 . @S2 T04. ZFS i IS RME SR
EAFAE IR BT B LA ERE_E R

7S I 282 TUHY “TEAC I B 0 25 2 B 17 P 51 Bt ek -
R fid 2 o P R 2 B =S (). SR FEE R I VIB A AN 1/2- 3/4 -

ZFS 77 fifi it 81 B %

DL % 10eft 7 — MRAI M B AR R (5% -

— Rt L

{56 P i B R P e 5 A PR TR R A7 RSP S o TE 0 R L QIS 2
EE MRS TOERE 2 -

s ZFS JUAzLIE ZES v DUE B EEA — 28t -
QRTINS BERLLREE
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BINHITE A

# zpool create tank c4tld0 c4t3do
"tank’ successfully created, but with no redundancy; failure
of one device will cause loss of the pool

PRGBGSR A YT
= X T RAID-Z . A VDEV A& 3-9 Mg
»  AEFER MR RAID-Z FIES R 4« X byt v DUE B, 3 HRE vl RE
252 FIFEA -
w {5 RN LR D DR A4 s ot 17 5 S A ML ]
w R R/INITACL A B 355 DL TE 2% A58 2 (RS- 1/0
= BUINEY LUN 7T LAY R 2 K LUN
s §FE LUN BHE B AN E R A (W1128 MBEI2TB) » DUEE %1 metaslab K

N
n EFEQE N DRI R B R AR R . DA R E IR Rk E
R ith B2 %

= SPARC (SMI (VTOCQ)) : @i (] s* bRiR s 70 Fr QAR o AN EEA px ARIA
F o JWH, ELERGHI SRR ZFS it . YIERZE OIS — MR s E E i
ORI, 1 5 P BTN BT -

# zpool create rpool c0tld0os0

B ARG - Fig0

# zpool create rpool mirror c0t1d0s0 c0t2d0s0

x86 (EFI (GPT)) : J8 i {# FH o* SRiR f+F 6 FH 2 D RO AL BRIt « AN S px ARl
TFo B ERERGN SRR ZES IRl QIR EAIES — MRt e =T
QIR 1 5 A 2R B TR -

# zpool create rpool cOtldo

W, GG fg0

# zpool create rpool mirror c0tld0 c0t2d0

R AR D B AR B B A B B B o AN SCHRF RAID-Z MR KL L - ANRE(E
F zpool add i8I EL At figg 25 DL A1 g 22 DG T Z R FU & H AT LAEF zpool
attach i &9 FEBHRE R -

TRt AN BE A B H A& -

TE AT ZZZE AR o DOR B E M (L@ e B AR SFY gzip FREGERE -
%gma%%@@Tmmﬁf%%Nﬁﬁ%ﬁ%oiﬁ%EMﬂﬁé%ﬁ%ﬁﬁ&
= o

H AR R S L E RS (FeR R E R EEE ) - BRI T RS E
JJAE USB f7fi# s (USB stick) - QIR - W UL [ERF R GTRY A ARG B IV ERR . B
F/0EH 5 AR B AR AT 2 A AL T A F A RERL - 9h. USB f#i# 2% (USB
stick) K23 (A AT REAS JE DASCHFEERE G K/ RS KN D IR A /N 172
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BRI

IEIR (4iRE ) el
o JE ] dx PRIRAE A A AR AL O AR AR o S B px FRIRTT -
»  ZFSTESH (R HA G E BRI TR O T LR Rl
o N TRGHEBENIERE. EEARNEE. 2O mEE R DB LR
HJ LUN - 185 £ LUN i &l ZFS fR B RRY R UL, ZFS BERS B4 bt T 1/0
VA R
» TEZ AR 2 R OIETURIAC E . DL PR 4% i gt 5 T S B = AL 1]
o SRIGTEMEM — S E 2RSSR, EEEE T ST/ NORESLEEE. TERE
i .
# zpool create tank mirror cld@ c2d@ mirror c3d0 c4do
» RAID-Z 7#fiffith — A LG 3 D arfEie g sims 0, i aimgn s 11
(raidz)~ 2(raidz2) B 3 (raidz3). RAID-Z fid & i AR HIFIF T 48231, J@
HBOT . EMURH (128K B K ) 5 AR SREEHERT ERE REF -
w EHE AL RAID-Z (raidz) Bl & . H2 > VDEV %4 3 MéfE
2+1) -

# zpool create rzpool raidzl clt0d0 c2t0d0 c3t0d0 raidzl cltld0 c2t1d0 c3tldo
» RAIDZ-2 Bl E W 58 S o T . H%BES RAID-Z £ - 5 RAID-Z

BOW ARG RAIDZ-2 FUEHE 25 20 [H] (mean time to data loss,

MTTDL) B 5% o 7 6 M (4+2) FAIEN A (EFLK RAID-Z (raidz2) f

===}

B
# zpool create rzpool raidz2 cOtld0 cltld0 c4t1ld0 c5t1d0 c6tldd c7tldo
raidz2 c0t2d0 clt2d0 c4t2d0 c5t2d0 c6t2d0 c7t2d

» RAIDZ-3 il & i KRR ORI 7 #4382 (Rt 1 Sy T e, ROy BT
DAAKAZ 3 MR o« 1 9 ML (6+3) 0I5 = FE AV {EFS RAID-Z (raidz3)
FlE

# zpool create rzpool raidz3 c0t0d0 cl1t0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7t0d0 c8t0do

TEAH B I 4% i FE TR AE PE 51 b B2 ith RO 5%

TEA B e FEE BRI TE BRSO ZPS TR it . 1575 18 DL T 176 gz -

o NSRAE SAN & LA, HMWEgEREE. miza e — BT
UNAVAIL RS o« TRl B B R B & & UES R 77 28R - 2. 1658
BT B SAN WA BRI, XN BERG S| TG TREA TR T AT BE AR
(K15 #5 th 742 ) UNAVAIL

w A RORE S LN R IA L B PRSI RAE ZFS & TS A5 1R 2% 718 =K e il e
Gt

w CBEAE (MARE ) REEER . LLARTF Oracle Solaris ZFS (% /N
MG L AT NI TE & A B (3] B TRl
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BINHITE A

» RS ERAETERE. 1B MRS YRR A LUN -« {#AH— K8 LUN
A HE 2 58 ZFS HHHERA R EL 1/0 ##1 i b SEfr ETIEE R G RIEF R 52
R HRTFZ /M LUN AT RE 258 K E AP ERAY 3B 1/0 #24E. {[HifFfifas ok &
NS

= X T Oracle Solaris ZFS: NEIAFEREFIH A ZIE (808 ) B /& SR 12 ]
43HE » Oracle Solaris ZFS ¥ EME XU EIE 5 AL RS RIEF, TR 5 A% LUN. M
TFREFERIRI A FE B . Oracle Solaris ZFS 5 A FE 0B T ATE EFUZS A, 5
BREIILATCEAI -

{5 ZFS B AT BETC TR % R Bh S B A KA -

o TJLURBERE ZFS fE MR LUN R s s (a]

»  [HAECAH LUN B #8/NMY LUN BFAT 0 5 2R AL

o SRR E TR K. HEEEH AT R L T S TR KB/ LUN @it .
ETEHE 223 AR, REAT DL LUN§ RO R A/

w QOSRFEYIAT LRGN (JBOD BN ) o M= EFE R R RIS b A1 % ZFS
gt (B34 RAID-Z) . DAY ZFS )15 H B IE A —E 5 -

$13F Oracle £13E EE B9 ith B 2 1%
TEQI % Oracle BHRERS . 15% & LL N EMG M REE -

SRy {55 FH 4 1% vt BURE £F RAID

X TREAL B TAE S @ AN 1YH A RAID-Z 3t
NEERE R S H S A — B Rl H IR A /N B
VRS H A — /N B

AXELZER. BZIIUTHES:

http://blogs.oracle.com/storage/entry/new white paper configuring oracle

£ VirtualBox H {3 A ZFS 17 fifith
» BREEOUT . Virtual Box AL B N WG B K Z A7 if s ) Rk g A7 M ran < o X EIR
& RGFRERE & A iR SR T RE S E 2k
» A DU < W TE Virtual Box bS5 s G2 fE R -
VBoxManage setextradata <VM NAME> "VBoxInternal/Devices/<type>/0/LUN#<n>/Config/IgnoreFlush" @
" <VM_NAME> SEJE UMY A PR

»  <types EIEHIESRAL, Hpiix3ide (W R IDE B SRS ) 8
ahci (UNSR{HFH SATA #5788 )

w <n> RS
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T IERERI T I it R

Z

TIRRERAETERE . TERR AR R R FFIE 90% LU T

X TRENLA R S A TAEGA L, g G, A2 RAID-Z il

B H AR

o O DR S R A 5 A MERE

o TEFRIPE AR SR TR EfE A E AV H SR A2 50 B

SIS Aot FH BRI v T 4 A A e DA TR R i

5 E A 2 — B 2% A R KR RAID-Z th 75 B K A0 1% BR R 8509 6] 27 B[R]
M PEREIRZE — AT DU zpool status @i < SRHERR T Bt P RETR 22 (O RE(F: (]38 - 215R
pa zpool status i AR R A, E fmdump i EoR R . B
fmdump -eV @7 ¥ A FH CAFTE(E R T B H S MR T ATRE 65 3R -

FS TFi#ith 4 P F0 Me PR E

IR R EEMERE . TEIRER IS ETE 90% LT -

AR AR W B RS g (Flan. AR SSae L) - HipkgEn

BESFRC . A T E WK S TRE S ERE . (HAS A A AE - IR FE TAE

BAa AN ] BRI S TN B R R TE 95-96% FILFHSRIE N o BR{HURE AER B S

NBRFFE 95-96% JLEIN . 5 A~ BEBUR BT [A] 20 R 2 2 2520

w  XPHRFISCAR R GE2 [R A T W DU R B AT TR -

w HEMH ZFS BCAM TR 25 B DARER SCHE RG2S (RIS I i S = 1 90% -

WAt TR

s XTI, A zpool status Kl fmdump Ma 00, A JE N —k

s NFTIETUSRM, i zpool status Fll fmdump W0, &8 WS AT Ik

THAIZAT zpool scrub LLIRBIEHE T2 8 4: [m] 7 -

o WREAEFERAE REIREIE. 155 R e EEE

o RN EEIRETR O EIVINEhES . EF EEE S AR .

w  TE R A SRR N TR DR N, Y2 TE R, DU R B 1% 2 4 i 2
Cipex 30

WS PRt Bl A e — 4200 N U BAE F zpool status o LA, 5 fmdump Y fmdump

-eV BE BT CHETAT 1% 2 i b el £ %

w WFIUARM. {#H zpool status FlI fmdump Wa MMLEI IR, FESE—k

s NFTIETUSRM, i zpool status Fll fmdump W RMEZT TR, BN JE—IK

M AR T UNAVATL B OFFLINE — QIR #e AN T H . 15 A TE format iy <%

BBV T1ZI% 5 - WRTE format ki H PRI H1Z1% 5, WIEXT ZFS KA ] L

#Y .
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BILHIS B RGEME

IR FEAN M £ B UNAVAIL B oFFLINE RS, MK i@ s FomiZz i e B ik

Fet - HELAE MR e A A B (), AR S BRI R g £ S B0k &
Tk -

2 ERCE smtp-notify IRSS, CUMEIERECEH 2 W A R @ .. xHE%
ZH, 152 UL smf(5) fll sasinfo(1M) BIHBEISEUEL 5 -

ERAETEOUT . FELETEATSIE N H 2l 0% 4 root I o WIERIESED root F 7 1E
/etc/aliases KIFHUMIEHI A MR8 7 — 504 MRS LA AR
TR -

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.q5TMwwFL002753@tardis.space.com>
Subject: Fault Management Event: tardis:ZFS-8000-8A

To: root@tardis.space.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.

%ﬁ@ﬁé’ﬂﬁﬁ%dﬂ%lﬂ—ﬁuﬁﬁﬁ zpool list ﬁ/ﬁ\ﬂ] zfs list ﬁ%ﬂéﬁﬁﬁxﬁ:/ IR

PE 5 G AL 23 18] o ZFS TRIE S B2 s W 2fs tist an S RANHEANT W

PV AT RERG M B (5 R R 2SR o mTLUGEFE 2fs list -t BRI a2 Sfe i @ B iE 5 A
2 [E]

BN HRGEME

AT &1 e8 17 @A SR R G -

X R GEIEME

A& T/ EE T ZFS S R GEAIEE -

FEOXFEA P Oitn B A - U RS

T EHEERG B RS AR GURC R R 2 R R P AT R B Tl 2t = 1]
FEERVFZ P RIEREEr . 25 B (0 P RO AR S R A 2 2 1]

] ZFS R VEAR AR IR IERL T 2 JR (XU R 4
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$1 %t Oracle B ERI L R F OEMUE
FEQIEE Oracle BXHREERS . 155 UL T XU RS -
» i ZFS recordsize JE% S Oracledb block size PLRC -

»  {fiff] 8 KB recordsize f#L% 4 primarycache {H. TE 350 2 M Hr Gl B HE ZE 3R A
EGINEES YR

»  {HRELERY recordsize Fll primarycache (B, 7EFEHEEE it A Gl @G i e s 22
ARG -
»  EUEARR AR IR HE SRS B AR FIERE R recordsize (B HRF

primarycache 1% B M metadata o

BxrELZER, HZ U (Oracle Solaris 11.1 \[JHZ 8% % FM) FH9“H Oracle BB
BEAT ZES WL -

T Y440 ZFSs XX R &y %

TN ) ZES S RGEHAT I ABRERE AT T FH A 2R 0T R B A B2 (8] o5 P R R o

w . [ zpool list Fll zfs list dn 2 ARG A R AT M, mAZEFEH du
Mdf s, ENEFEGSASIE AT I RS SURIFAT S A2 E -
GxHELZER, HESIE 243 TP “fifEdk ZFS 23 7] (Rl .

s E{HA zfs list -0 space i7%, BRI ARG AR S HTE M

» SSRGS R RES AN EIAN IR S o @ R DL B WL TR R
BIERER
# zfs list -t all

» EZERGH S BRI /var KRS (B EERAZN SRS BRI
M2, URR T A S AN 5 5 R 2] .

w SN WTLUREA fsstat A< T ZFS KPR RGUH SCAHR(EIG ) « gl s wliosc i
AGIRBRIRETED) - LT RBIE R E L ZFS S RGUEE) -

# 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 /
- &
 PRIECIERGURIR
o H R R T R R R
» (ERFERG BRI, DL T LIRS
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¢ o0 Mt & A

Oracle Solaris ZFS fR 7~ 1% BH

AR S A e AT FH B ZFS FRAS ~ & RN BE DL K S i3 ZFS RCASFIZHBERY Solaris OS -
A F & U )

= 55287 TIHIRY “ZFS RRASHEIAR”
= 55287 TIHIRY “ZFS i A
= 55289 TIFAMY “ZFS SR G hiiA”

ZFS iR A4tz

ST HHI ZES MR U ARG ThRE . W FIF Solaris & {TRR I FEHE AR E ZFS RRAN AT
il . AL A zpool upgrade aY zfs upgrade € — Mt B ARG IR B ST
Y HTZTTHY Solaris & 1TIRERHLAIRRA o 1 AT DU X Lo iy < FH At FI SO R GRS -

G FAfHH zpool upgrade Fll zfs upgrade fr S HIEE. 1ES UL 175 TTHHY “F+H4 ZFS
ARG FIZE 95 TIHRY “F+4% ZFS {7 i -

ZFS it iR Zx

TRV T Oracle Solaris &1 ThHREEHLHT ZES AR -

R Oracle Solaris 11 L]

1 snv_36 ¥k 78S FA

2 snv_38 [FIRERR (I T )

3 snv_42 PRI BRI RAID-Z
4 snv_62 zpool history
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ZFS iR

288

A Oracle Solaris 11 L

5 snv_62 gzip FE4HHM:

6 snv_62 bootfs &4

7 snv_68 KA iy S

8 snv_69 ZHEEH

9 snv_77 refquota Fllerefreservation J& 14
10 snv_78 G

11 snv_94 I B P e

12 snv_96 PRIl n

13 snv_98 snapused =

14 snv_103 aclinherit passthrough-x JE4:
15 snv_114 PRI =S [

16 snv_116 stmf J&1E

17 snv_120 = EERIE RAID-Z

18 snv_121 P P IR

19 snv_125 HEREBER

20 snv_128 zle (BRERIG) HLEH %
21 snv_128 B R RS

22 snv_128 [EREL L

23 snv_135 TR ZIL

24 snv_137 RYiE it

25 snv_140 e ?ﬁ.@?ﬁﬁ'%‘%

26 snv_141 fEwm T BRI AR M RE

27 snv_145 fEwe T Al AR e

28 snv_147 %> vdev B it

29 snv_148 RAID-Z/ GBI & 7Y BL s

30 snv_149 kS

31 snv_150 BT zfs list" 1HERE

32 snv_151 1 MB YR KN
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1 snv_36 W46 ZFS U RGERA

2 snv_69 LIS PR
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A ACL B (%)
ACL aclmode, 125
ACL 2%7?(, 200 aclinherit }%‘Ii‘t, 201
ACL 8k EHR &, 200 allocated JETE, hiHH, 74
ACL E:I\i) 201 altroot E‘I?E, "[,EH)%) 74
aclinherit }%’I@, 201 atime El@’ iﬁ"%’ 125
7FS E 1 ACL autoreplace J&E, WiHH, 75
R, 203 available JETE, WiHH, 125
ZFS A ACL
R4, 202
ZFS AR E B
i %%?ﬁ’zoll% bootfs @, WiHH, 75

B, 196
MR ZFS SRS ACL (4RI )

(Rl , 207 C
iﬁﬁ(z;{sﬂ%(#ﬂ’ﬂ ACLAKAK (TFAE) cachefile JBIE, WilH, 75
), 208 i’
{88 78S P ACL (S Hist) commou A1
\\@%WJ) , 214 FEAHTEA, 137
\ 1B, %13 . capacity J&E, WiHH, 75
1%'HE ZFS AR ACL (T4 ) casesensitivity JBE, B, 126
WA, 203 checksum &, A, 126
WA, 195 EEGE
TRAY 197 ZFS TRIH
& Bk ZES PR 18 ACL (1A ) (), 180
(rfl), 204 ZFS 258
5 POSIX f£20H) ACL I Z B, 196 (rfl) , 124
ACL f&7, Solaris, ZFS 5155 S R 58 2 IR 22 HFED, &Y, 28
#, 32 HEHE M ERE R, 1B, 248
ACL B R LR BEM, ZFS 5155 U RS 2 R ZE R, 32

aclinherit, 125 compression &, iRH, 126
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compressratio JBIE, thHH, 127 L
copies JBIE, 1hHH, 127 listshares J& 14, iHH, 76
creation JEME, 1HAH, 127 listsnapshots JBTE, UiBH, 76

logbias B, 17BH, 128

D

dedup B, BEHH, 127 M

dedupditto JE1, Wi, 75 mlslabel &4, i, 128
dedupratio J&1, WiHH, 75 mounted JE& 4, 1HEH, 128
delegation JBIE, Z5H, 222 mountpoint B4, HAH, 128

delegation JE:, WA, 75
devices JBVE, 1WBH, 127
dumpadm, 5 A% fif 1% &, 112

N
NFSv4 ACL
ACL 4k, 200
E ACL k& FRE, 200
EFI 1% ACLJEME, 201
WA, 40 %=1, 196
5 ZFSIACH, 40 il
exec JBM, HAH, 127 WA, 195

5 POSIX MZRY ACL I ZEHI, 196

E
failmode J@M:, iBH, 75 (0]
free JBIE, HHH, 75 origin JBTE, A, 130
G P
guid J&1, WA, 75 POSIX F£=) ACL, 1BH, 196
primarycache J&TE, 5iBH, 129
H
health JBIE, UHHH, 76 Q
quota J& 1, HBH, 130
J
RN, X, 27 R

RAID-Z, & X, 28
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RAID-Z &

(rfl) , 47

A B, U, 43

HESE, 43

TURINRE, 43

AR, Wi, 43
RAID-Z Fl &, AR EL RN, ORfl) | 57
read-only J&4, WiHH, 130
recordsize fB4:

WA, 130

TR, 140
referenced J& 4, JiBH, 130
refquota B, iHH, 130
refreservation J&1, 1HHH, 131
reservation J&, iHH, 131

S
savecore, (RAF IR ME, 112
secondarycache J&14:, 1hBH, 131
setuid BIE, 1HBH, 131
shadow JE& I, THHH, 131
share.nfs J&IE, 1HBH, 132
share.smb J& I, HiHH, 132
share.smb JEIE, UiBH, 1£4H, 140
size JE@I:, HBH, 76
snapdir J&1E, BiHH, 132
Solaris ACL

ACL 4k, 200

ACLYEAPRAE, 200

ACL &%, 201

&0, 196

Hri Ay

WA, 195

5 POSIX FE=/ ACL 9 ZE 51, 196

sync J&TE, 1HBH, 132

T
W, T HFNEE I AR AU, 111
type JBME, A, 133

U
used J&

Wi, 133

R4, 135
usedbychildren J&TE, 17iHH, 133
usedbydataset&IE, 1HBH, 133
usedbyrefreservation/@VE, 1hHH, 133
usedbysnapshots J&I4, 1HBH, 133

\'}
version [BTE, 1HBH, 133
version J&IE, BH, 76
volblocksize B, 1hiBH, 134
volsize JBIE

WA, 133

TR, 140

X
xattr J& M, 1BH, 134

Y4
zfs allow

1BH, 224

TREIEAIR, 229
zfs create

CrRfl) , 37,122

W, 122
zfs destroy, (/fil) , 123
zfs destroy -r, (nfil) , 123
zfs get, (/ffl) , 145
zfs get -H -0, (7ffl) , 148
zfs get -s, (nffl) , 147
zfs inherit, (7Rfil) , 145
zfs list

(i), 38,142
zfs list -H, (nfl) , 143
zfs list -r, (Rfil) , 142
zfs list -t, (Rfil) , 143
zfs mount, (7nffl) , 150
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zfs receive, (/Rffl) , 189
zfs rename, (/fil) , 124

zfs send, (/:ffl) , 188

zfs set atime, (/ffl) , 144
zfs set compression, Rffl), 37

zfs set mount oint=1legacy, (rfil) , 150

zfs set mountpoint
), 37
Orfl) 5 150
zfs set quota
Orpl) , 38
zfs set quota, (rfl) , 144
zfs set quota
i, 162
zfs set reservation, (/ffl) , 165
zfs set share.nfs, ORfil), 37
zfs unallow, HiBH, 225
zfs unmount, (/Rffl) , 152
zfs upgrade, 175
ZFS A
ZFS IHEF Solaris OS
Wi, 287
ZFS {th g 1%
allocated, 74
alroot, 74
autoreplace, 75
bootfs, 75
cachefile, 75
capacity, 75
dedupditto, 75
dedupratio, 75
delegation, 75
failmode, 75
free, 75
guid, 75
health, 76
listsharess, 76
listsnapshots, 76
size, 76
version, 76
ZFS fifith
RAID-Z
TE M, 28
RAID-Z Bl &, i, 43

ZFS f7fitith (4%)
vdev /O ZiTER
(), 81
A
WA, 287
AR, 241
FRIRE S A (zpool import -a)
(fl) . 89
BEEREFTFED IR
() , 264
i
EX, 28
HYERI 170 ZitHE B
Crfil) , 81
Al (zpool create)
(rfl) , 45
Al RAID-Z B & (zpool create)
(rfl) , 47
ARSI & (zpool create)
(fl) , 46
MNEREZXS A (zpool import -d)
(=fl) , 90
S
(fl) , 88
FA
(=), 91
AW, 45
S PRBGAFEM (zpool split)
(rfil), 62
I ESIRF (zpool detach)
(fil) , 61
Kt IMi%#& (zpool attach)
(7=:fl) , 60
ks, 245
MR B EHEE
(rfil), 94
B EEHTR A & 1841 ZES (zpool online)
(), 256
iR
TEN, 28
BRGHCE, W, 43
ERALAIAE AL 1% &
Wi, 64
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ZFS 1t (48 )
Al
), 77
1T
i, 87
THRR &
(rfil), 66
TERRIXEEE 1R (zpool clear)
(), 258
TR AL E S, 33
ik’ (UNAVAIL) % %%
1A, 245
BB, 54
iff 8 1 A PR S Y
BiA, 256
e 27 Al LB Hu &
1B, 258
T EEHEIIARY Y (zpool status -v)
(~fl) , 265
fif € [
1BH, 248
Bt € A8 2 S AETE (zpool status -x)
T, 249
FHeft
1BH, 95
%2 HHAL (zpool offline)
(rfl), 65
{68 FH B 2 42 B A i Ut o 1
(), 79
RS, 42
S, 41
BEE
(), 247
i, 247
BRE A E R
WiRH, 248
iRz
i, 246
R IR
1BH, 246
PAIRR % A
B, 245
AR R
1A, 246

ZFS Tt (48 )

Bt Vi e
(i), 253
BHi% 5 (zpool replace)
(~fl) , 66,259
I E (zpool add)
(rfl) , 55
RGHEIRHEE
i, 252
SR TEAEI TR
() , 85
BriaiTIki, 83
Orfl) , 84
5% (zpool destroy)
(), 54
BEEAT 5 RS
i, 269
(EF=RILCEAEEE AR
i, 269
EE AR ZFS L E, 252
EE AR S B E %
i, 266
B, 51
E, 29
L EEHEIIIR (zpool status -v)
(Rfl) , 251
F TR HESR B SRR S E R
A, 250
HUTHLZ1T (zpool create -n)
(i), 53
ECEIb7
EX, 28
HF, 39

ZFS {7 (zpool online)

(Eara=a Ik
(i), 65

ZFS B HITNEE, B8 RAID-Z, 43
ZFS Wy m] 1% & e 1

aclinherit, 125
aclmode, 125
atime, 125
canmount, 126
TRANTHRA, 137

casesensitivity, 126
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ZES A% BB (48)

checksum, 126
compression, 126
copies, 127
dedup, 127
devices, 127
exec, 127
mountpoint, 128
primarycache, 129
quota, 130
read-only, 130
recordsize, 130

TEEREA, 140
refquota, 130
refreservation, 131
reservation, 131
secondarycache, 131
setuid, 131
shadow, 131
share,nfs, 132
share.smb, 132
snapdir, 132
sync, 132
used

A, 135
version, 133
volblocksize, 134
volsize, 133

VEEREA, 140
xattr, 134
zoned, 134
Wb, 135

ZFS W JE 1

TR E TR, 124
Ui, 124

ZES B H g

Rl , 141
TEAHEBH, 141

ZFS i i E it
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available, 125
compression, 127
creation, 127
mounted, 128
origin, 130

ZFS s (48)
referenced, 130
type, 133
used, 133
usedbychildren, 133
usedbydataset, 133

usedbyrefreservation, 133

usedbysnapshots, 133
WA, 134
ZFS WA, dn B 2K, 29
ZFS 4, i, 233

ZFS = [AIEIK, ZFS 5503 R G2 AR ZE 5, 30

ZFS J@E
aclinherit, 125
aclmode, 125
atime, 125
available, 125
canmount, 126
EAREA, 137
casesensitivity, 126
checksum, 126
compression, 126
compressratio, 127
copies, 127
creation, 127
dedup, 127
devices, 127
exec, 127
logbias, 128
mlslabel, 128
mounted, 128
mountpoint, 128
origin, 130
quota, 130
read-only, 130
recordsize, 130
VR, 140
referenced, 130
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