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Oracle Solaris 10 1/13 : zfs Fll zpool un 7 BHA help Tai%, AT REEMIA X 2£s Fll
zpool T % R H T L FH i sE 25 E - 40 -

# 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] [-0 property=value] ... <filesystem>

create [-ps] [-b blocksize] [-o0 property=value] ... -V <size> <volume>

# zpool help
The following commands are supported:

add
hel
rep

attach clear create destroy detach export get
p history import iostat list offline online remove
lace scrub set split status upgrade

For more info, run: zpool help <command>

# z
usa

pool help attach

ge:
attach [-f] <pool> <device> <new-device>

BRELZER. B 2fs(IM) Fl zpool(1IM) -

ZFS [REBIESE T RE

Oracle Solaris 10 1/13 : I’ Z1TARELS LU ZFS (R IEIE 55 T HE

zfs snapshot i % B snap H1% . 1ZBI &ML T a4 S

# zfs snap -r users/home@snapl

B . B

zfs dlffﬁ? PRBL T MCEIETT -e ATRRIRAEM MR Z [A]Y zJ\\jJHjZﬂ&E&E/]ﬁﬁﬁj(

o i< A B B 2 AR IRBTER I AT S EA SR kAT

# zfs diff -e tank/cindy@yesterday tank/cindy@now
+ /tank/cindy/
+ /tank/cindy/file.1

AT LA - o JEIURAR IR R i E 7B - 140 -

BEAIMIERIIT - 140 -

zfs diff -e -o size -o name tank/cindy@yesterday tank/cindy@now

#
+ 7 /tank/cindy/
+ 206695 /tank/cindy/file.l

BRI ZES IEME Z{EE. ES U 6 &, {#H Oracle Solaris ZFS I A 7ol o
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ZFS RIS &E

HUFHH aclmode BTE

Oracle Solaris 10 1/13 : & 4 7E chmod F1EHRARME S ACL ARES . acimode JE@14:EN
BB AR HI 1% (Access Control List, ACL) 1T N - EEEEFHT5I AT aclmode B, &
BELTEMEE
. disca rd—aclmode JE& 147 discard FU S R GERHINER A Fom S FTE ACL
o X BEAE -
= mask—aclmode J& TN mask FY 1 R GERHBD H P 8RR - BRIER P 05 SCHF
sH RWATEE B AMER UID, SRR ARR . PUEHEA S K THARN - &

RXFME AT b ACLAR. DU A Z K TATEEDIRAL . RRIT X ACL
LAMIE. N mask B 2ERE B2 5 ACL-

= passthrough—aclmode J&4: ) passthrough SR RS HERER T A2 B ACL T
RFR SR E KA AN AR ACL 1T HA B 2 -

BXRELZER. ESULRE7-13.

Oracle Solaris ZFS 3£ I EE

Oracle Solaris 10 8/11 : 7ELL A TR, 245 T LU T HTHE 2248068
o 0] DU SR 22y vk T ZFS Flash ARSI RS . BFELER. 1§
Z WL 4-3 -

» 0] LLf#H Oracle Solaris Live Upgrade lLuupgrade i % %22 ZFS #f Flash IH#4 30 - AR
HEER, 2R 4-8.

= A] LS Oracle Solaris Live Upgrade HY lucreate fir < $5 & AP /var LIFERGE- B
KEZER. WS IrPl4-5-

ZFS R X mIG R I RE

Oracle Solaris 10 8/11 : 7ELL A TR, &0 DX BEAE R IR R Hh A& E RIS R 5
JE I o R e T RE . W] DL R TE MR A A T A A S A G R RN BRI S
RY yﬁﬁﬁ&%ﬁ%@f PHEA S ARG @M (4 mountpoint JBIEME ) -

AXRELER. B2 WE 196 TR “lf) ZFS PRIGR R AR AR PEE -

ZFS [REBE R (2fs diff)
Oracle Solaris 10 8/11 : 7EMEZITRRA. T LU 2fs diff dy W E ZFS TRIRAYZ

=
It e

Bian. BoE gIE 1 LUT AR -
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$ 1s /tank/cindy

fileA

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

fileA fileB

$ zfs snapshot tank/cindy@0914

Bign . EHRE MR R ZE 5 SR RYTE I -

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

T, MFRZEHFEL B - + FR fileB FE T BFTHIRIRT .
BXELERE, ESILE 189 TIHIHY “BiE ZFS IR ZE R (2fs diff)” o

ZFS TFfifit ik S F0 Mt seIL R Ih e

Oracle Solaris 10 8/11 : 7EML AT, FEUL T DUT HridnY ZFs - # it ThiEe -

» TJLAEH zpool import -m M FABDHENM . BXELEERE. 55 IE 87 11
FRRg <5 AR /D H B s

o TJDUEREERSA T S AN . IR EA TR E . WIRH TR E gz i
vimz g, TE R T S A LURERIE - BXEZER. S ILE 88
U “fE FEs e~ | A0 .

s EHCE TR AR RAID-Z (raidzl- raidz2 8% raidz3) TRAEIMHE % FELExt 7R
PO CER H s TG DR & /0 BB 1ERE o X T AR AR A 29
DL ERRARIERA RATD-Z . F5XF B 5 AR BRI L LL T 8 Rt T 5% -

RAID-Z ith HP R B T S A SR iR AN BT, X 5 SR it 3
Lo BRI EE S5 M2 8] {HZ RAID-Z R4 Tt 5 Se i & 1T Rih O AH
[l o LEIESRDRE(L H T IERES JE -

ZFS B 1T Bk

Solaris 10 8/11 : TEMLZ{THRHT, & LLEF sync JEMEIAE ZFS XX R GG 4T -
BRI TITHERERP XHRAEHSE ABRRBEE, HRFTATEIES R EETE
FaE o HOUABERHEREEIZITH - T E D ZEWN R T e S35, ]
BER A HIRE G

sync B PEAT IE QIS RGEZ BB JE iR E - TORMRME O, R PEE# LB
o AN -

# zfs set sync=always tank/neil
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FEE D sync JE 1R Oracle Solaris Z1ThRH . zil disable ZEUAF AT -
ﬁ%%& I:l/|_4\’ iﬁ};%m%% 5—1 o

MOET ZFS g2

Oracle Solaris 10 8/11 : {EMEZITRRAP. AT LAFHR -1 R4 LA (8] (R B AT LT Ki(E . 58
zpool list Fll zpool status i< ‘EREIIME B

LI zpool status dir &b fE (it B 2% AiF AT BT 2P (5 2. AT AR -
o EHTRD IR - FI

scan: resilver in progress since Thu Jun 7 14:41:11 2012
3.83G scanned out of 73.3G at 106M/s, @0hllm to go
3.80G resilvered, 5.22% done

o HEIEERE - B

scan: scrub in progress since Thu Jun 7 14:59:25 2012
1.95G scanned out of 73.3G at 118M/s, 0h1l@m to go
0 repaired, 2.66% done

» EHFETEBIHE - Bl

resilvered 73.3G in @0h13m with @ errors on Thu Jun 7 14:54:16 2012
» VEHESERIHE o il
scan: scrub repaired 512B in 1h2m with @ errors on Thu Jun 7 15:10:32 2012

o HUHIEEFITHEEIEE - f1a0

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

» S BREHT R 2 BOH B RS T | T R F

DL 15 (o R I () ) B T o B0de o s IEE AT A BT (R P RO R - A mT DAGE
Jd@uﬁ@E%%TLTEM,jﬁﬁJuuW%%Tmrhuo

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

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

c0t5000C500335BD117d0@ ONLINE

c0t5000C500335DC60Fd® DEGRADED

(SIS IS
(SIS IS
(SIS IS

(resilvering)

errors: No known data errors

ZFS ACL BiR{E 41552 IN8E

Oracle Solaris 10 8/11 : 7EMATTRRA. Féfit 7 LA T ACL 55 6E

w BRTRERIPR . il ACL AT 2 deny 75 [I¥5H 4% H (Access Control Entry, ACE) - {3l
Ul 0644 - 07551‘06641‘%J§I€Eﬁ deny ACE, {HKELEEREK (410705 0060 %) T
# deny ACE -

CLHTRIAT 258 ACL (Ul 644) £25 deny ACE . 40 -

# 1s -v file.l
-rw-r--r-- 1 root root 206663 Jun 14 11:52 file.l
0:owner@:execute:deny
l:owner@:read_data/write_data/append_data/write_xattr/write attributes
/write acl/write owner:allow
2:group@:write data/append data/execute:deny
3:group@:read data:allow
4:everyone@:write data/append data/write xattr/execute/write attributes
/write _acl/write_owner:deny
5:everyone@: read data/read xattr/read attributes/read acl/synchronize
rallow

W7 J %58 ACL (Wl 644) A4L5 deny ACE - il -

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

o TEQORIRER, ACL ANEBHF K% > ACE DAZA AR B REME A IR AUR - T2
HRFHE T B ORI DA il A S A AR 2

m  aclinherit AT NEEYEMIZRE N restricted FHF/DAPE ., XEWER AT TR
AR FRE ACL #7453 (% 1> ACE

o —PTROAERTE BRI BY. 415 ACL Y user ACE [RIRHL 2 SCAERTAE . WX
SEAT PR A BB TE AR T B o 212 group ACE 2 XXV FTE . @R FIFE
IR -

BXELZER, BESIE 75, (HH ACL flJE MR- Oracle Solaris ZES S
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D EIFRIR ZFS TF{E 1 (zpool split)

Oracle Solaris 10 9/10 : 7EIM. &7, #n] CUH#E A zpool split AT L BB HIAE
. MRERGR  E— S A, Al — e 2 E R

AXREZER. S IFE 59 T <l 2 BE5i 5 ZFS 77t ol dhgrith” -

#1 ZFS RiRiAiE

Oracle Solaris 109/10 : TEMZTTHRH . &> ZFS - figt it #0H — D R BRI 2R
zpool-poolname - MFFFEFFEFE Z H RO HE 5 A CH) /0 155 (W48 RO 3o A 46
1E) #th 1/0 ALPRERRR o L FFRRAOVE 2 18 S AF it Yy CPU R T L B AT LI -

{5 ps #ll prstat ﬁﬁ’v\ﬂ DUEBHRRELZITHENEE o X FRTE 2 5 X g a]
H. BxEZER. S snc(7)-

ZFS 1% S E LR T AR

Oracle Solaris 109/10 : {EMETTRRH. (HAE KA St HiE N SRR SRS
{FE sysevent - ZFS ITHREE S BN 58 . FT LOHGLX LS4, H AR PR 2L A0 3 K/ Nk 5
W, BRBT autoexpand BRI E - AT LAH FH autoexpand & 14 P 8L (- 7ERE
KW E T B/ N B T EH hith R -

IR LEBS SR D) REE AT DL R K/ WAL S AT S A BT 5 [ 5 R Gt .
Big. X tank S A H 20 LUN 97 £ ZhRE

# zpool set autoexpand=on tank

8%, [ LATEIE F autoexpand JE TR L G i -

# zpool create -o autoexpand=on tank c1lt13d0

ERETE LT . autoexpand JEIERFEHINY. DUEATLIRGE . S BERHE BB B0 M £
I 2 1 2 ety A

8 zpool online - e >t o] AP &ML A /N o 40

# zpool online -e tank clt6do

aE . JEAT DAER N T B KA B AR T 2 [ zpool replace i ¥ EHEL
autoexpand JBM: o a0, FHIFIFH—1 8-GB i (cotode) Bl T — MMl o 8-GB 441
—~ 16-GB i#4%% (c1t13do) B, HEFIEH autoexpand B2 5. MWAR/NA SR -

# zpool create pool c0t0do
# zpool list
NAME  SIZE ALLOC FREE CAP  HEALTH ALTROOT
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pool 8.44G 76.5K 8.44G 0% ONLINE

# zpool replace pool c0t0d0 cltl3do

# zpool list

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

# zpool set autoexpand=on pool

# zpool list

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

T —FA S H autoexpand J& TR AT R LAY 7T 22 F F zpool online -e @ %> HIfH
W LS TR - g -

# zpool create tank c0t0do

# zpool list tank

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

# zpool replace tank c0t0do cltl3do

# zpool list tank

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

# zpool online -e tank clt13d0

# zpool list tank

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

I A i ) LA 15 49 M 56 D B LA

w  TESCHTHYRATRRA . Q0SRE u s i KNS B LR AN F . ZFS Cik B il
BB DT L R A ATRR A, BRI, kAT DURT L P[RR R N
B I 0 2 B AT 5%

» TEHETTRRY. TR/ DNEFRER G| S RANHE T H T AN OwETFT
&, TTLUEH autoexpand JETEEE H ] zpool online -e w24 f& A K/ -

ARBMEFENELER. 65 ILE 64 TR Bty .

ZFS #0 Flash 3£ 3%

Solaris 10 10/09 : 7ELLZ1THRT . ”R—f LB JumpStart At & SR FRIR ZES Rt
Flash AR - AREZER /J%wﬁﬂMTﬁﬁmﬁﬁXﬁm%(&Me
Solaris Flash AR S {F22%E) ~

ZFS IMEH I X 1T

Solaris 10 5/09 : &tﬁﬁﬁ)ﬁ}” & 7 AN 32FF : {4 Oracle Solaris Live Upgrade 7t ZFS F35
HIFR X . AXELEE, HSIF 123 TR 6 Oracle Solaris Live Upgrade 1%
SR AR ARGE (5K Solaris 105/09) ~

AREATRRE ERIFES . 155 UL (Solaris 510/09 % 1T1H) -
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ZFS LM | 5

Solaris 10 10/08 : UL A ATRRERML 1 )55 ZFS R ARG ThRE - AT LA W46
LAERITEL JumpStart DIRER L ZFS RO RS - 8E . A LU Oracle Solaris Live
Upgrade DIBERF UFS tRSCHE RGLITM 2] ZES IR RS - IO, b$R it 1 XF S % it
WEIZFS 2 Ff. AXRELZER. BHSNE4E. LHEMSIT Oracle Solaris ZFS fR
RY o

AR EZITRERRIESZE. 155 0. (Solaris 10 10/08 &Z1THiHH) -

E T wWeb B ZFs 18

Solaris 10 6/06 Z1ThR : ZFS EHIZHI G & — 1T Web B ZES EH T H, ARFEHIT
DL EFEESS -

G 7t -

A LIS I EHBE -
RfEiftiiszh (i) 25— R

SRS HAF i, fEEATE S — DRG] -
BHEARFHBAEL -

GBI RSE -

B -

B ARG EE PRI -

RS AF ARG RR 2 LARTHI R -

T8 24 Web ST s V5 [FI LAUR Wik, aTLAYG[R]) ZFS B EEH G

https://system-name:6789/zfs

QAR T & 41 URL B TCEE VG A ZFS BRIl & IR TRER F 3RS 8 - ER
EhlRSSas. WHBITA T

# /usr/sbin/smcwebserver start

MRS ARG [ SN BIIED), FETU T

# /usr/shin/smcwebserver enable

i* - ANBEfFF Solaris Management Console (smc) & B ZFS 2§t 5 SR R 5% -
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24

ZFS SR GEMIRA Rl 7 Xt 2 E R X, B BA B Al Ry HA S R 58
AT A THREM LR - ZFS 5 fd - W fidg. HoTEH .

ZFS it 7F i

ZFS (F Tt AU RE SR E BV - DLAT. SO RGORE A YIB R s 10 Bl A
R 7RI 2 DR RS TURME. 5IA T HEEBRIRLSRIEM M
R, UELHRESCE ARG A 2 e o st r 225 %0 &
ERHAT 1 RPE S RGIIREE R e . DX S XU R G TC AR R SR L RE U & )
HINE -

ZFS Al e e IS T . ZPS R s A BIF b, M0AS 255 il 2R A R AU
o FFREADA T EPIBERHE (R&EMR - BdRTURSE) » el DU
X RG TR - SUFREANHZIR TR MR eSS thhrps
ARG E WL AR o AT ERCE X RGN N ERGERED
Fean et A S 25 (R N E BB - STt s TR ST AR AR, wthrp AT
ARG R] 3L B A AT N £E 23 18] « FEVF 205 FEifit 5 B U E R G
L R —PNTF DIMM ARG R {ERGIH A5l st Ty & RACE N7 H R
fEEH AR - RGEPIFTH R 2 B S8 AT IR A7 -

FEEMHIEN

ZFS EHSMEXME ARG, XEWE XM RGUREEME HIRY2 — 8 - A5 XUER S
AL A I XEIRE AR ARG (B, (£ B BE R B FL AR 2 H e
O R BN HL) M2 ESCF ARG T A —BOIRZE - DARl. IR 5 (A fsck
AR o e TR EH FAE U RGRE, HZEREd R EEMA
—EE . XU RGEAR B G E RGOSR E K. fsck @i S HAPRIERER
ROLFTE FTRERMIEE - il SCPERGESIA T BRRIERIIM S - HiSIE sd R Huh
W HEHIC R BE. ERGZEREN . U2 ERIZHE . B TEIEFES A
MU % 25 AN LERITR, T HEE 2 SE—HE R, FlETokE
T S A H S

MRS RG SRS EHBEESNE UM . Sdaxes s, FEE
T HERE S 2 AR A B AR S o PRI, SCPFR R EGEHET AN 2 PR SN L AR Gt
BBt IA - RERIEE AWEHEF BTRER L. HEXFRGA S RIRLE ]
e s, DEES AR EEE (/o psYNCARES A) Ja A REl . [ k[ A5 i ok
AEFEK-
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BRI S B2 S HE

X T ZFS. FTA SE R T EE A R PR R A SR TR < SR BRI G
IER G ARG TR E MGG RGO L E, 2RI TR . 7
fegriitrp, JEsbfle o] 68 S BOWE A LR E RIS ERTIR. A RAIE S A5
REHILRE o ZFS MR AF fif 77 X m] By PR ACHIN 1K Bt - m] DL 3 bt A g4 7 1k
ﬁo%ﬁﬁ%ﬂ%ﬂ%ﬁ%%ﬁ%%&i#%%%%ﬁ%,#EN@%&?%E%

AN, ZPS IE 2 PRt H BB E L - ZPS TRt B A BRI EER TURME - #il
FIREHRRES . ZFS 2 WS — D IUREIAR P BUERREEE . i H 2 F R B
B TRA R -

Im—JC — Y AT {H4a T4

ZFS S RGN — A R EFE E v gl - SO RSS2 128 (UMY, BT VR
f7fi% 22 [H] 52 256 quadrillion zettabyte (256x1015 ZB) o A e AR S Bl Ry . Ak
TEE AR TEFH /e /B inode, &5 MIELABREI SR R GER Al {4E1E - BT BIETESW
SHTEZ R T ol {hgE . B R L LIRS 2 (256 /5{2) T HEXN T XHFRS
O R G A DU B SO ECR AR TERR L -

ZFS [RER

RERE S RGBSR H BRI o AT DABRIE AR BRI - BReW). PR 2
Tt O AEART IR D 23 1F)

I B RICHE B AR A R S s AR IR ka5 | Y IR Bl o PR 25 R] o PRI, BRER
T3 1R B R A ] 3

BRI EE

B BE . ZFS SRt 1 —Ffof B Rl AL i PRARAY o ey i 20 R R SCPE R G AT
J& ~ JRIEAR AR DL K E Bl B B AR NFS SR 2245 X, ZFS AR A G A B SR R
G0, MIJCH AL A an < S ACE S o 7] AR ERCAT SO = 7. 5 Akt
FESE. s @ A S E BV 2 SUE ARG EREUR -« Sk al LU AT s 15

& MICHE ) BN —EBE M A < o 0] DU RN R GUR IR

ZFS Wi 7 JREE B SRR YL, % ZEERI e IRIE (ANBCHT - FEE = W) - FRGEA]
FEUT) TR LB . AT SO ARG PRI . U RGIA T
JPEER /N RIS TElE AR E ) WIS - E - TIEXEFE)
ARG BT, ATE LA E L
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AT TEAR S PR EEAAE -

alternate boot environment (5|5 %)
81 lucreate My Al H W] REIEIY luupgrade an ¥ BEHTHY S | S35, HEAZIGES)
MR 5| S5 o 18101217 luactivate i, AU S| SHEE N SIS
1.

checksum (#Z%F1)
X RGP RAER 256 LE o BRI DI AERYE R T DL ] BRI Y fletcherd (R
HE) Bl INERS] (40 SHA256) -

clone (%Ef&)
HWIR N 5 IR N SAHE 0 SR R S -

BARFENER, 15 I8 190 TR “ZFS sfEiiif” .

dataset (E{HEEE)
LT ZFS HAFREH AR . il - SXHRSE - RIRFIE

BB ZFS RS [ HIME— A FRPRIR o RS DUR RN TR -
pool/path[ @snapshot]

pool PRI & R SR B 1 i 1 2 B

path BUREA IR BRI 5

snapshot T HRiREHE S PRI ] 240

AXRPIEENELER, ESIE 5%, B Oracle Solaris ZFS X {1 & %¢

file system (SCFFRSE)
FERTEPRE RGP RS Al o HAT N 5 H A SR R G filesystem ERIHY ZFS 2

g -
BRI RGENELER, ESIE 5%, &P Oracle Solaris ZFS X &% -

mirror <%ﬂ{g€)
FE TR ANl 5 2 1 5% b At AT TR B B AR RS FUE 5« QSRR AT — T 4% HE P

R U322 858 150 m g A T i 2 0 T CASR (HAT R B

pool (3t)
iﬁﬁﬁggﬁiﬁéﬂ’ FTH5A8 T A& AR SRR PREFIE - ECHE SR e 23 2 1A) 2 it
NGO
BRI EZEE, 15505 3%, B Oracle Solaris ZFS {7 fif i -

prlmaryboot environment (F5|5HEL)
lucreate i ¥ LA 5| FEERTAIS [ S5 . SREWHICT . E5[FHELE A0

S5 o AL lucreate -s 1A B A X E o
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RAID-Z
TEL MR AR S BRI B I & - X RAID-ZIHEZEE. HES L
9 41 T “RAID-Z fEfigith il &

resilvering (EEHT[H 2 )
B I — s E IR 5 — ISR ROV ER RIS - FIa, IR 7R
B s B, T HE G DSR2 BRI E B R ks - e
TG E R MR N BRERRLY -
HXZFS EFRISHIE L ER, HS ILE 264 TR “EFEHFTREZIRE” .
snapshot (1RHH)
AR GLEASE SR E I [A] R BRI AR
ARPBELER, 162 IE 183 T “ZFS RIHEA” .
virtual device (REFLI%A)
AR R, ATLLEPENRE - Bk a s -
AXRBHEENELZELR, H5LE 48 TR BRI & EE .
volume (%)
ORGP A RS o B4, W] DLBIEE ZFS BAE N AR -

HRKZFS BHEZEE. EZ UE 237 TP “ZFS &7

ZFS HFdar B EX

T ZBS S (SRR ) AR TR T 4
o R AT R AR UL T IO
FHIE O

ETHRF (-)

5 ()

IR

w ARG LTk, HHRREEF TR U N ()~ ML )
B - IEFEEA XM A FREY LU BRI -
» A ARVFEAELS T clo-9] -
n ZFR Log NIREEHFR -

s ANAWFHHAC nirror~ raidz~ raidzl- raidz2- raidz3ﬁspareﬁ%ﬁ’{l%
PR PROIXEE A FRE PR EE AR

. BUREGTA AT ST o).
. HORE SRS TR T I3k -
o NUEE ST R A E A () -
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RSN, A FRVFEE 2 A -

Oracle Solaris ZFS 5% M E FZ Z [BIRIE

28

9 28 TUHK “ZFS SOk B gk >

2 28 TUHIAY “ZFS T4 5123 R0k

55 30 TUHHRY “HE#k ZFS XRS5

530 TIHHIY A S G E

5 30 TUHRY “FE T NFSv4 Y Solaris ACL F571”

ZFS X 2GR B

g% XMFRGRR TR, EmH KNSR RN AR « BT ERNR
il PRI QIS BT AL GO RGNS B GNRME  RFREE ™ i A]
RN E B -

T ZFS X ARG RMR THRE IE . I n] DU - iR . HAld k5 H
KHGIEE T AR o« ZFS 3L R GE 21 70 B 45 H T 3E B A7 fidt th 0 i 258 2 18] vh B 2
Ko

EMWFZHPFEX OOV NP A — PSR RG. mA2 H A — it
ALE (U1 /export/home) o I N AT 73 IR S5 H AL & B IR OCHF R4k R 10 R
M AU E M VR 2 SR YL -

BRI IS R G RESIRIR B, 162 UL 34 TIHPRY “GIEE ZFS X RS0 2
R

ZFS #5222 (812 i

ZFS SN FEMAF AR BE 2 Bt b o 5 SRR R IS B ik as AN [A]. RRIRT e
ZFS XAF ARGt o it s - DAL, BEESCAFR G TAREZDIRES. S0
B (Bl af) & a2 A0 2 A2 ROt SR R GE 2
ORI, S 2 ]

R FAECHTAT RSB A E RGN AREHIE S 2 IE 177 T
“UE ZFS SUIF AR GUALER” o BT DUF A3 BE 2 [A] PRAE— S R G A 188 /NG B
S HRIEER H2ILF 180 TR I E ZFS IF ARG TR 23 [F)” o HARAY
5 WE =3RS (F1U1 /home ) H8k % 1 H XY NFS FBEIEF AHEL .

ZFS P ATH TLER AR 2 SIS M BCHY « ELRER 0 S R G 2 Pl L H KB TR

fi o DA, QUESCFRGI . MOTEUETE ZE SRR - WA R EWE RS
SCRF SR B BOR P IERT - T ZFS fRIETHR E o ie HoT e, I A F5 2R =S
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Oracle Solaris ZFS S5{& 5 XX R G 2 BIFIE A

[ RA I ESCABUA R ] a2 RIRER ] - X T ZFS SUIFRGE. X df -g Ay S hai
AL M HA S R GEAR A« #RE5H) total files FURMRIEIL A AT FHAO 7 fiff 215
WAl TTHE -

ZFS THFSMEXMERGE - KERD X RGELEARA B HSH . R E#
& o RS UHERHR AL B £ 2 HIPR o - E AW =S IR ol g = h) i
CLR ST B R G5 | ARG B 2 TR B AN 5 TR 0 - @ B S L
FORhRIT Al o BIEEREA fsync(3c) BL o SYNC FEASXITAELI B . oA —E RELRIER K
25 2 TR AR DLRAE B2 S B BE T .

TEUFS XHFRGE L. dudn S s SUF R EEESR KN o 76 ZBS KRG L. du fRESTE
5t EAFAERI SO SEBR AN o K NVERE TCRE DL R R 48 - AR A5 B S A B T
B BRI ST 315 2 /0 S a2/ ? ik — [l - Ktk BMEERGEE M. B ETE
ZFS Fll UFS 2[RI & B[R IE5 R

X df di 95 zfs list an SHRE RIS E GBI TICRE . 15FE. Jof iR/
AMUGESXHFRGE RN o BEAN, df A T REESCHFRGEER IR S AEE « WIERTESUH
RY LIRE T EM ZES B (EGEFIECER) - WP of HdS R 23 8] &5 F AT RETR
e

1% T8t AT REREMA AT 5 A 22 R) o5 FH R AR AR L -

s W T KT recordsize WUSIHF, XHMERGE — M EdRR@EE DHA KLY 12, 4F4E
recordsize X EL N 128 KB, P IFRT KY 64 KB, X0 REFZIAR K o BEAK
RFE 6812608 ] I AE O - ddict 5 F R e ol g ot (ml @t - BREEEOE E R 46 &)
— MR R A R UFHRE . BR4EIFE T -

» {ERAIDZ-2ith [, BPNEEEREDE S 2 MREIX (512 FWHR) SR a B
B AEREE BRSNS RIA SRS HEFER N EREELr. BiE/N
RS R SR E o besE K R 2 AR S v RE A B RN - X TR E N 512 F
T recordsize. FZMARENEANE. HrpfA 512 F @RS S 1.5
KB (iZZMEM3f5) - NEFET 2800 AR IERER RS AR MR %R
recordsize PR NELE{E (128 KB), HBHEYE (£ 1zib WIELEE) -

n  df i ARG HE S BRI AR SRR -

TR EITH
X RGHIETFRR /N, HIRESTE ZFS H Al - E K28 zrs s, RIRZ
WIS . X zZFSHRIBEE. 155 LE 6 . #H] Oracle Solaris ZFS PR AR v o

ZAXRE AL PR PRIRE T 25 TSR IMT O -l R . JRIGE A AR
Ja T NEEAN SR R GEHER — NS REPRE (S R GUE B 20 ] I 5=
Ao fEUZ . AR EMIER A SRR TS0 R GERIRIE R WIMRR %S AN 2 A AT
RS A o PRI EET | FZ SO T R o

1T 75 ZRTEHT AR H R SR A RS R HTIRAS, PIRR SO 2 5 F B 2 i1
BEaS I o AT ARG . ZARX MR SR AT BEHCEI TR SN ENosPe B EDQUOT 1% -
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Oracle Solaris ZFS 5% X 1 R % 2 B RIZE 5

30

T3 ZFS X R %

ZFS MR 2 L E B - B, ERES SR RGR . BRSNS RS ER
IR /etc/vEstab XA - ZFS AIFRIE S ARG RV B M B shHEE MBS RS W
WG T FIRTE KR . TTHEEM /etc/vistab XHHHY ZFS & H -

AREEMILZE ZFS ARG E L E R, 1S ILE 171 TUTHHY “HEEL ZFS U RS -

REEEE

Q%R 24 TUHEY “ZFS HhiFfi” WhATR . ZFS AN B R EE Bds o ZFS X [FIA 1 E I
TTRIE, DA RE2 AR PG (BBt ) Rkttt . T Zrs 7Ef A IR
I VIBR I A I ] PR B TR, RSO AL E - 2R G v] RE 2T
PERERN BT ST, TRIE R R ke o

EF NFSv4 B9 Solaris ACL 1= Al

Solaris OS ¥ IH Al A 37 #7 F= E LT POSIX BL%E ACL MLYEHY ACL SEF] « £EF POSIX HZE
HJ ACL SRR UFS SUF - F£T NESv4 #LIEAYHT Solaris ACL B A B SR R4 ZFS SCHF -

5 AR, #7 Solaris ACL AR AU f = HARL AT

AL T NFSv4 FILVE . 5 NT 1 ACL 14Ul -

I ALY B 4t B D TR R (R R AR 5

ACL 43 5I{EF chmod Fll 1s #7% (1M3E setfacl fll getfacl 7<) HHTIREMER
ML T BEFEEWAEAE L. T QAR U5 RN B =R 2 B %5 -

G FXf ZFS XA ACLIWHE ZE R, B2 UE 75, (#H ACL FE LY Oracle
Solaris ZFS 14 -
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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 -

31 TUHRY “ZFS AR AL E S

5 32 T “ZES T AR 2K fe 13

2 32 TR “QIE R A ZFS SRS

2 33 T “QUEEEE A ZPS 1 fifit”
5 34 U “GIE ZFS IR G 2457

ZFS T PR Bt & 34

QR EAEA L (root) M HITHOL T 04T ZFS BERAESS. WIARAEAFUTE
—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

AROUESE DI AENELER, 1§20 (System Administration Guide: Security
Services ) -

b T i RBAC fi 0 K& ZFS XXM ARG 240, IRFT L B ZFS BATE H R 8L
ZFS EPTSS . AXELER, ESIHE 8%, Oracle Solaris ZFS ZFLEHE -

31


http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=SYSADV6
http://www.oracle.com/pls/topic/lookup?ctx=E26505&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 %

32

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 ERE L EE . HS WE 40 TTHRY “ZFS frhfth i Z I 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, S IE 34 TR QI ZFS U RS0 R4 .
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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 33 DU “Qrfel I gt ZES ffig it i pilrh . E#EEL /dev/dsk/c1tado F]
/dev/dsk/c2todo ZERER AT L A .

R B L IRIRHE T R S 155 I3 37 BT “() Zrs 77 ifitaehg
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) -

33 GUHY “YAT G ZFS - ifith” B AR BIGE T 1 4> vl P S A A B -
HXK ZFS BHITHEERE Z(E R, HZ IE 40 TIHHRY “ZFS FHifh i S HIZhee” .

v INMA CIEE ZFS 17 fiEith

1 B Aroot A FEAERFEY ZFS HREEXHHENRE .
AR ZFSPUIRBCE X E ZE R, 165 ILE 31 TR “ZFS FURACE S -

2 ATFEEHENE .
It A FR A FAEFH zpool Fll zfs ay SHFFRIRTERENMD « RN EFR, (HEL
FFE S 27 TUHRAL “ZEBS 8 44 Bk A 4 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

AXREBRMREWEZER . 2 UE 73 T il ZFS TFiEtrg IR .

2 D5 43 TUHPRY “QI%E ZFS f7fifith” o A AT i E 1
%

X
5 55 49 Uiy MR P i

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 35 GUHREY “qref (il g ZFS ARG Rl 7 A ZFS SXHFRSE - 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 35 TUHEY QT QI ZFS SUIF ARG HIR B, A S RGEEVCELE 4 0 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 35 TUHAY “Qal Al ZFS ST R GBI IR . Bra s B A ETE
/export/zfs/user 1. it i NES L= HE S E4d - ko, BXTHF jeff
S S T 10 GB HYBCET -

ARBUEELZER, H2WE 154 TP “ZFS R4 .

AT BIEE ZFS L R 4

A root A PEREETEY ZFS RUREE X HHNENRE -
AR ZFS PUIRBCE XX EZE R B2 ILE 31 T “ZFs SUIRACE X -

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 sharenfs=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 sharenfs=on -o compression=on tank/home
HRBIEMBIESRANELEE, 1ESIE 154 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

ARUEXRGNELER. HS I 152 TUHHY “GUE ZFS XERSGE -
ARESMEEXERGNEZELR. 165 WE 171 T “H2k ZFS SRS .
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B 7FS TR G REH

36

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) »
BXRBEXHFRGRENELELR, ES L ;é? 164 TUHY “H i) ZFS SR GiE H7 .

AR E = RIEE AT R ENEZER DLEE 28 TUFHRY “ZFS W3 22 [
K
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* o0 £ 3 E

‘I8 Oracle Solaris ZFS T& i ith

5 37 TUHRY “ZFS TEfg it i e 14>

5 40 TUHHY “ZFS 17t py & Hl o g

5 43 TUHRY QI EEFIEHEE ZFS 17-6ig it
5 52 TR “BHE ZFS Rt R i &
71 TUHRY < PE ZFS T fgth g e

5 73 TR “#& 18 ZBS fE it iR s>
% 83 TUHRY “1TF% ZFS 17 fifith>

591 TUHHRY “FH2 ZFS {7 figith”

ZFS 17 fi# it B9 2B 44

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

w537 LA <R ZES R gt R i i
s 538 U “f FH ZFS TRt A 2 B>
s 539 U <5 FH ZFS TE6E it A s S

{ 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

37
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38

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

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

£ ZFS fEAf it i 0 PR OB B . T8 R DU MRS i

o (EREEANRERINT . EE IR /dev/dsk/cNtNdN di 4 £ E X ERL I T 4 - — LS
TP AR A HLE . B R I EAERR /dev/dsk H X LLIMI AL E
o BEAXEE . LT AIPRICHEH Ty ZFs Sty Fr -

» TEEET x86HURLE L Ezz’%‘fz\ AR Solaris fdisk 771X o A X O %k
Solaris fdisk 7P XHYH % {5 H . 1HZS UL (System Administration Guide: Devices and File
Systems) H1f")“Setting Up Disks for ZFS File Systems (Task Map)” -

o Ol ERAERFEILI . ZFS 2N EFIRRE - AR EFIFRENELERE. 15
2L (System Administration Guide: Devices and File Systems) Hf*J“EFI (GPT) Disk
Label” -

ol U 2R 1% (U /dev/dsk/cltodo) BAYRK /dev/dsk B s H1E £ 4RI 4GRS &
PR (Wl citedo) KISEME - HI40. DLUF @B AWM A ZFR -

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

M ZFs TFfiEit RIS A

YA ML B AR AT LUAREE N E Solaris VTOC (SMI) 1%, {H AN
WO —AN L 2 MR R TR 28 AW 258 40 R F 7 BB 0 R

TE3 T SPARCII AL . 72 GBWWAELE /T A 0 A 68 GBI AT HZS (], 41 N4 format
TR -

# format

Specify disk (enter its number): 4

selecting clt1d@

partition> p

Current partition table (original):

Total disk cylinders available: 14087 + 2 (reserved cylinders)
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ZFS TEfigit R B 14

Part Tag

HEET x86CHIRYE L. 72 GB INHEELTE F 0 145 68 GB HY ] &L= (R] . 41T 41

root
unassigned
backup
unassigned
unassigned
unassigned
unassigned
unassigned

Flag
wm
wm
wm
wm
wm
wm
wm
wm

Cylinders
0 - 14086
0
0 - 14086
0
0
0
0
0

Size

68
0
6

8
0
0
0
0
0

.35GB

.35GB

Blocks
(14087/0/0) 143349312
(0/0/0) 0
(14087/0/0) 143349312

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

format AT - R 8 WA VEIIFER - 2R 8 AHFEEH, H HICHEMN HHTHE
e

# format

selecting c1t0do

partition> p
Current partition table (original):
Total disk cylinders available: 49779 + 2 (reserved cylinders)

Part Tag

0

1
2
3
4
5
6
7
8
9

HF x86 WAL L IRTEE— 1 fdisk 77X o fdisk 77X H /dev/dsk/cN[tN]dNpN 1% 75 &

root
unassigned
backup
unassigned
unassigned
unassigned
unassigned
unassigned
boot
unassigned

Flag
wm
wu
wm
wu
wu
wu
wu
wu
wu
wu

Cylinders
1 - 49778
0
0 - 49778
0
0
0
0
0
0 - 0
0

KITR . FEARAME T R A

Size

68
0
68
0

[SH R SESESES)

o 1HZ%F ZFS T7 g 4L -5 oNTtNTdNpN 15
. WA BRI, A2

£ H ZFs TFfigitt Y S

ZFS I AL VFRE SR I EAE it A RE SO 3 4 - IR BEE B T iU P g B 5K
. mAEHT A .

.36GB

.36GB

.41MB

Blocks
(49778/0/0) 143360640
(0/0/0) 0
(49779/0/0) 143363520
(0/0/0) 0
(0/0/0) 0
(0/0/0) 0
(0/0/0) 0
(0/0/0) 0
(1/0/0) 2880
(0/0/0) 0

RN 7 UPS X R G S F S5 ZFs il B2 FEZ RIS T UFS SRARIIELE
FATERI IR 57 15 L

QORI ZFS W B T HAh ZFS W RIS s . AR ST ] BE AL A B 51 -

Hi2, WRERILH ZFS, siEERA WY a 2IUE SR E . W2
FEEAH - AL e e EE. FHFERNED T 64 MB-

%3

Z . &1IH Oracle Solaris ZFS 77 fiFith
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ZFs g it B9 2 HITh &k

ZFS FiE Ry T EEIN

GUEEAVE BE ZFS Tty . 1R DA T 0 -

QI ZFS f7-fifs I B (R B 07 B (0 N B G 2L - TE WAL /0 B ~ B8 RAID [
FIFRRY LUN 803 T S E TR A FT R AU G R AR Bt . T WE TR « nf R EE
SETEREAEM S . ZFS AL E AR AR S oS E 24 - DL MEEHI 0] 686 B i€ 1
] FH AR R 1 SRR A A i i o T7 SR L L ZFS

»  QISAEREAF RAID BEFIHR LUN B4 ZFS BC &, WITRE T % ZFS TURIIREE
ZMEPI TSR R TURTIAE Z A C R « A L0 & T AE 2S5 UL E I 1 TU R A
Ag. T HAMECE AT RE A S TR AL R TR MERE -

o AT DU R TR S E S (40 Solaris Volume Manager (SVM) B Veritas
Volume Manager (VxVM)) FTERILAY &N ZFS MdiB ki e - HiE, A H
XA - RE ZFS M 7E X R & FIEF BT, (HaER a2 Lhattaeit T
R IEERE -

BREMIMENAEMER. 153 E 115, EIYAY Oracle Solaris ZFS i -

hEL RS R A ID (WA ) iR (£ A ID 5 E T ARG B, X
BRIRDTEE e VR B HTIC B S T T 35 SE T ZFS - HH T % ID A2 RIS BE AT BE R AR S
5. IR AR RN IR & 2 BT it IR S\ — ME SIS s 2] 5 — ]
e Z o T QO P BT AR R AR AL 2 SR R ST 1 AT RE 2 K ZFS 17 fifitt i
B ID, SEE A -

ZFS TFigit B S FIThEE

ZFS TG BC B RAID-Z Be & B2 (A TR B BB EIm 1 -

40

2 40 TTHRPY “BifR A g il &>

5 41 TUHH “RAID-Z 77t id &>

42 TIHHRY “TTRECE TP H F B 5 5UE
42 U “fAfig it R 2 R &L

5 42 TR “ZBS 1R A 1R gt

RRFHETEE

BRI E 20 FEM A T HMEE R T ARG L o LIE—1
GURBCE DBV 2 WAL - IO, BT DIEE M e 2 i . WS B,
HRRERBCE S LU T NE R

mirror c1t0d@ c2t0do

MRS B, R RVBBACE S LN S

mirror cl1t@d@ c2t0d@ c3t0d@ mirror c4t0d0® c5t0d0 c6t0do
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ZFSs &t B9 2 HITh &k

»

A ROERREMENE R, 1§50 43 1 QISR ig i -

RAID-Z &t EL &

PR MECE SN ZFS MEEHEEA B/ = A R A R ) RAID-Z L& - L7
{B#5 RAID-Z (raidz 8¢ raidz1l) 5 RAID-5 £l XA {HFIE RAID-Z (raidz2) 5
RAID-6 216/ -

B RAIDZ-3 (raidz3) WHE ZEE, HZS UM HEE .

\

http://blogs.oracle.com/ahl/entry/triple parity raid z

Fi 5 RAID-5 R{UE 5 2 ({541 RAID-4 « RAID-6~ RDP ] EVEN-ODD) #FH[fE
FEEFR“RAID-5 5 AJRIAP A RIS - 3RS AT RAID-5 5 —ik 5. HHERRE
Wk Ih 5 AWEEL 2 BT, MIFHEAR RS SEHEAE S HibkzTtH, BRAEEZMN
TEEFFUERERELES fRMDZ¢ ZFS {# F A 28 B FERY RAID 4545, LLEFRT
BE BRI R T2 EIE . X EME— TR B zrs @i LR 77 2055
#%%ﬂmﬁgﬁﬁaf e« K#%%%Eﬂ%@éﬁ%F?ﬂ%ﬂ?@gmﬁ%

uk@TXLEMRMD%%ORMDZ%&%L%NRMD5EA%M%%*¢
&ﬁ%ﬂ#%%&ﬁio

—/NRAID-Z BLEH S N AN KN X BiEE. Hi A p A A B R AL 2808 T LI
KL (N-PX FHRVESE. HHRETE P Mk s HILEER A & R BdE st . 5
FHERCS RAID-Z Bl B 2 /0 7 E N M4 WT@&&RMDZMEXA%%_AM
F DARCEHE . B, R — A ERL RAID-Z BU & i E =t NI
P55 R 23 A 5 R — MR 2 A o BRib 24, @LRMDZME%mEH
HABFER R o

MHE& 1 = ME L) RAID-Z Bl B 5 DL IR

raidz c1lt0d0@ c2t0d0 c3t0do

MMES i, B R RAID-Z BL E 5 DL N A AU -

raidz c1t0d@ c2t0d0@ c3t0d0 c4t0d0 c5t0d0 c6t0do c7t0do
raidz c8t@d0 c9t0d0d c10t0d0 cl1t0d@cl2t0d0® c13t0dd cl4t0do

WROHEEGF 2 WA RAID-Z A E . (55 EF XS NE . Fll. Bf
14 MG ELH) RAID-Z BLE BT 2 F AN 7 #5540 - #7 RAID-Z Bt & & 1Y 40 4L P R s
FEE —AiE(1-9). WHZRC BRI PERER % LT -

A XA RAID-Z FEMAE R . 152 UL 44 TUPHY I3 RAID-Z /7 it -

A RIETIEREMITE 3123 [F 5 TEAE SR IC B 50 RAID-Z L B 2 I T RV 25 5, 1
ZILLT %

http://blogs.oracle.com/roch/entry/when to and not to
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ZFs g it B9 2 HITh &k

42

A X RAID-Z it @ HAE R, 1523 WLE 11 2. @YY Oracle Solaris ZFS it -

ZFs B & TFfigit

Oracle Sun Storage 7000 /=ity R I FTHE L 1) ZFS A i it 2 —Fh4l & 7 DRAM ~ SSD #l
HDD HYRFRAFEN . o] DA PERE - BN B IFFRKRERE o 8l ™ i) B P 5

[ AT DLURPEAFE MY ZFS TURNCEL . RS B P {th Wi B e il

BRI HEZER . 152Ul (Sun Storage Unified Storage System B ERFE =) -

TURECE TR B RKIEE HiE
25 {EGHRIETE S, RAID-Z R PR T E1 RS8R

S BIERH BRI . ZFS A2 W5 — N IURBIA IR BUERR R . 148208 e
RERE N IE R BIA HE T EE -

FiEt AR ESFH L

ZFS LU I AR SR B S 0 A ERTE TR R 8 b - 27 S AR e A B
AONLE. PRIEEAE 7 BCH AN 2 B ] L F 2 7

[t S T R U B ZFS 2B ZE W B B i ey . DUEYESF PERERIE £ 25 F]
S C SRS o B RE AR & th ol DUR A0 & EL M £ 15 BRI B RAID-Z 54 - i
FREBCE . ol DRI R R R SRR E - 140, W] DLdd 4 M eI TR -

w  (FHIE KA
= — A RAID-Z L&
LI 3 e bvi oSt e A D RS IR

IR ZFS STRF— M S AR B A A, (H SO X Rpigk - 10, W] LLagE
—ME A XA — A =7 RAID-Z BCE M - {2 RERES LT 5 RERRE
ke (FEARBIN ) RAID-Z) AHIA] « SlEMk 2 AR R T2 & IF
HEM &R -
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BIZFITHER ZFS TF{iith
LU # 15 /A I RIBYEE ZFS 7RO A R U -

5 43 TUHRY “fIlf ZFS 17t
5 48 TUHHHY “Bonfrit B ik & 5
9 49 TR “4bFE ZFS 17 gt 61 @ iR
2 51 TUHHAY “EH5% ZFS fF-figith”

AT DDA A S G A A o (EE . BT IXEE R ESS LR - BRI T T, DL
By LA Rt H o P B 2L AR & AU ZFS TOIR IR HIE IR T I ELAEfE

Mo fPif it EHER A 2 B o THTETEE] zpool destroy o JXMR] HLAY AR < 27 A2/ B
IR R -

Gl ZFs 7= fiF it

LA HHH zpool create A4 o It & R M A FRAME R B H AU RE L&
TERSE . WAFRLITT &5 27 TIHPHY “ZFS a3 2R TR an £ 25K .

BB EARTEED
LR a8 T — 4N tank FUHTI, 2 ER% 2L c1tode A1 c1t1de 4HAK

# zpool create tank c1lt0d0 cltldo

RN A BIRATTE /dev/dsk B xH$E] I IEWEH ZFS (E PR D&
BRI o Bt IX A LB TT g T SR AL

IR R G TF kit

SO, EEH mirror KT, JEERCRFH BRI EE R E R - T
ﬁgfgzg$$§ﬁmm~wiﬁiﬁi%¢%@ouTﬁ%m@Téﬁﬁﬁﬁf
Xﬂuﬁ b :

# zpool create tank mirror cld0 c2d® mirror c3d0 c4do
£ A mirror KT FORFHEEHTIUZ B AEE XM B LLEIE T R
BATHAAL 2RI T 1 2 2 TR I T R
AREWIBHBEILENEZES. 165 ILE 115, @1 Oracle Solaris ZFS fifi: «

H . ZFS S A E i =cHF DUT B -

o A GHRACE TR T HAR T2 E LA (vdev) B0 5% —H#EE - ARELE
B 185 WA 53 TUHEY “[fF it R .

o A GERECE TN - B3 mAREHINCE P AR AL DL
BECE . AXRELELR, B I 57 TR S 2 B it s -
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o B S RN T R T B R R n A B E P —
HEMEE - ARELER, BSUE 64 TP B et rhiis.

o HERISR A OV ER SR TUR, el AR EPE . AXESE
B 165 WA 57 TR B DR o> Bt e e

o EEEER AR FIHEICE. DEERHEEN . AXELER. HS
JLEE 59 TUHPY “idid 7> FIBEE ZPs 17l ith QI prith”

AREE R MWBBAF it PR BR AR s IR  JE S s aldR A7 A

3 ZFs R it

155 8 LA T AR AL B 2K

o MR E S BRI B R S B O - ASBE(EA zpool add Al < U8 I HAh 8% 4 L
I 2 MRRTUZ B3 (HAl LU zpool attach i 4 R BIRFE LI A -

»  R3EHFRAID-Z SR LA E -

RIS RER B H AR

o MREZAE A Z RO E . KF2F B THRHE -
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

ARLZEMEI T ZFS XM RGELER . HSWHE 457, 25T Oracle Solaris
ZFS fRIF ARG -

B2 RAID-Z 75fiEith

Ol L AT (S RAID-Z 1 5 B B Guth Fe AT [R] . AR Z A2 raidz B raidz1 5%
BEFIAE mirror o DU -G BHAMAT QI — & H 5 DRI H RAID-Z 1%
L -

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

A B B AT DU 1 AR S AR 2 FFEE AL - /dev/dsk/c5tode Al cstade F5{L[F]
— ML -

GIEAAY . FEF raidz2 8L raidz3 S8 ] AR AT (A0 B = =5 (8 FCHE RAID-Z i
- Bl

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

pool: tank

state: ONLINE

scrub: none requested
config:

Oracle Solaris ZFS & IE$ERT - 20134 6 B



BIERFNIHER 78S TEHE

errors:

NAME

tank
raidz2-0
cltodo
c2t0do
c3t0do
c4t0do
c5t0do

No known data errors

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

READ WRITE CKSUM

0

[SESISESESES]

0

[SESISESESES]

# zpool create tank raidz3 c0t0do clt0do

c5t0d0 c6t0d0 c7t0d0 c8t0do

# zpool status -v tank

pool:
state:
scrub:
config:

errors:

H Al

=l

JEn

— % R

H Al

M)

tank
ONLINE

none requested

NAME

tank
raidz3-0
cotodo
cltodo
c2t0do
c3t0do
c4t0do
c5t0do
c6t0do
c7t0do
c8t0do

No known data errors

ZFS RAID-Z it B =7 F£5 DU N #AF -
» [ RAID-Z 8o B s in A T A T2 BRI &R 5 — Hf -

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

READ WRITE
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

[SECSINSISEN SIS IS

c2t0d0 c3t0d0 c4todo

0
o
w
c
=

[SECSISTSIE SIS RS NS IS IS

5% ILE 53 TUHRY “[AfF it s a5 -

. A%Rmnzwﬁﬁk$k?&%?ﬁﬁ§ﬁ%mﬁ {58 n] B LA B R B P Y
T 64 TUHY B AF it il -

- ARELER 1

RAID-Z AL B HH A S FF UL T -
=[G RAID-Z g & H i H At iz 2%
= M RAID-ZECBEHHE

Wik (5B he A E

HRHELE

B M 58 BT ) S e P BB

»  REEEF RAID-Z Bt & PR RRIE H BB AR - W FILIheE, &8sk T
RFE (i&ERiEHE) -

R RAID-ZEEWHELZER. 155
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£/ B &R & I ZFs 77t
T RN R 22 551 POSIX 25K . 42t 1 ZFS IR H & (ZFS Intent Log, ZIL) - 3l

.
s

B T EORELEE S5 AR G FH PR [ S AE RS E U7 il LA b - NFS il
il R 38 W] A fsync () SRHRER BT E 1L -

BRETE LT ZIL 2l B s iR « (B2, s (A AR B SR s (W
{EH NVRAM 8l & FHREEL) W] RE 23k AR PERE -

g I E ZFS HE & 2 5 & & B H5 8T LA

ZFS F I HIE W H S 5 8 HESUHIEk -

ey St B AR A ST A IR AR O AT R RE O P B T A A R RE (R
&, UMM HRER TR - AROPIEREREE. H2 WU T % .

http://blogs.oracle.com/perrin/entry/slog blog or blogging on
T DVHOH E I SUH SRR H SR s HHEIR&E A LHF RAID-Z -

WMREGG M HE RS, HESHEMZS B, TFEEHEREkE 2
TEfif it o

A DUR H AR S (E VBRI Y — &R 0 B T R e REER - BRPOD . . DL
Ko AHIGH -

A DR FS s b A HOS s, LI ER H SN A - ERES R TERS
@%Tﬁ@$wmm%

m%%wdkd%@¢ﬁ¢u%%wﬂﬁd(MMmmHQT EfEfEfE HEX
%¢%ﬁ%%ﬂ%imﬁ&/ RRZHEHRS (RGUAM) BRRHHE SR .

u%%wkk$ﬁkﬁﬁ%@Wﬁtdﬂnn (R ik A2 ] 70 i B KT TEAH
%MJ%E B, R ARSGHIIFENTE N 16 GB. iE%E 8 GBI K HERE K

N

B it I B QI At ARG . 5T DL ZFS HS IR -
PUT 7R~ B s Qe fof FH B ) H A i B B R T it

# zpool create datap

mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd@ mirror

c0t5000C500335BD117d0 c0t5000C500335DC60Fd@ log mirror c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0

# zpool status datap
pool: datap
state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

datap ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0

mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
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c0t5000C500335DC60Fd® ONLINE 0 0 0
logs
mirror-2 ONLINE 0 0 0
c0t5000C500335E106Bd@ ONLINE 0 0 0
c0t5000C500335FC3E7d® ONLINE 0 0 0

errors: No known data errors

HRMNHERFEPEITRENEE . 1855 IR F]10-2.

ER SEREFI & IR ZFs it

R A E LN IR AL 2 R B T — AT s sl R A RN 2 - i il g 7
LA, W] DL KR IR i K 2 SR S N A BB AT SR TR PR RE

S aT DU s g A i G — MF il SREE it i - 140

# zpool create tank mirror c2t0d0 c2t1ld@ c2t3d0 cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c2t0dd ONLINE 0 0 0
c2t1d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0

cache
c2t5d0 ONLINE
c2t8d0 ONLINE

S
S o
(S

errors: No known data errors

IR R 2, X & PR EHE AR B EAFENNLE - HA RS ATRER
/N UL IR A BAREUR T s R A s i oK/ o ] DLdd #2 LT 7 A
zpool iostat w7 < fe W L2 B A BEEUERAE -

# zpool iostat -v pool 5

Ot e wT DULE s I e s G A7 1 v O It IR = e 2 7 1 o

T E 2 7 {0 FH S G (R A B ZFS FEAE I . B & R LU T LA

o (ERTEDERG AT, AT DU KRR 3 B = K 2 B S AN 2 B AL B LR M RE
w  A[UAfHHA zpool iostat w4 s A =ML ERLE -

o QRN ATDLTRAN— %A R A U - T LE G M 5 VR O 53
GfEite . HAHLMEE, HE IR0 34.

v AR A REBHR BN RAID-Z L E T — B0 -
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o URREGERAE L IR, WARRIA IR (AR E
RAID-Z R0 — %)) FEHT R IO - PR AR B B R . 5 2L
R G R 2 -

LIEFHEHREEE

GIEENIE B ZFS Aty . TR DU 500

» E200 T I A A — AR AR AL R ) X BT IR LRSS o AR 2O iRt
SLEFT O X IE . W RETF HEHT L OS.

o QIR E)E S kB HALERR A (ASUrEE) o XMECEAR RS
1 Ha%Z 4508 .

» (AR R e E SRR AR, SHEERBHRIINES - (20
RGBT, il 5 R AR MBS (E RS 2 70 B Gy
th EE 5 P R A 5 A Tt X DU B

» REEM ZFS TUAR (RAIDZ BUER(R ) BRI e & S A — 2k, OB S EUE
A8k -

»  EARE] ZPS TUR G A BY T 080D PR RE e i S B LN E] L (HZ X it
AP AN A sl S bt 2 S Rt PR i FEL T T S0 o 3 B PR B 8 1 JE R B
fig o XTARAR R BELE BRSO @ AP T A D R B

» AR RGIZ AR . ZFS MR RS -

BRFHLEMNIZFER

B A S — D a2 MBI - ERIRF S NE R T
IRV i s A7 ) DA B A O SSOSRAE o DRI R UL 20 Al T B It Y
g A B o — it T DAZERC BT Z B A EEEENERNR & FOVTRE

vdev o

QRTUZ B AU A & D BOE 2 VIR IR OB USRI  RAID-Z RE ALK & HUTE X
PEPLEUE TR o XA A - W i BB . s PR —PRIREE LK
o T ERER— Ay AT A 1

uTi%ﬁ%WﬁﬂﬁéfﬁﬁﬁﬁﬁEﬁw&%(%@M&%%EW?@E@&%
Bl Hit -

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

LA R BRI G & — N TR R & (4 DR Bl .

# zpool create mypool raidz2 c1d@ c2d0 c3d0 c4do

ATLLEEF zpool add a0 55 — P IUZ EE LA 2kt e . 40 -

# zpool add mypool raidz2 c2dl c3dl c4dl c5d1
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AETCARM R E AR AL - WAL s AT FRVE T2 R AL« (At s i e 2 T
JZREAI A FI R « ZFS REFE M NI AT T0UZ R fUL s A h LLED ST 2O B T 2 A AL

A zpool status #7 < s ZFS 7 fifi it AL & A RE FU S s MR 154 - 8140

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

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ldd ONLINE 0 0 0
cltldd 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
clt3dd ONLINE 0 0 0

errors: No known data errors

ALI8 ZFS TE 6%t B 2 1R

B A DR AT LA TR 2 R Horp—Se R i 5 W (W E R s A7
TE) T HA B A KR -

FsE A PRI &
L A 2 0. ZFS 2 e ZPS SR{E A GO S U 543 /2 75 IEE T
fto FRABLEEGER . AT RES TR SO T iR

# zpool create tank c1t0d0 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/c1t1d@s@ is part of active ZFS pool zeepool. Please see zpool(1M).

R - emin] DL s gy — bR, (HE i EE K LR - (HH -f Emijcit

e NG T Bl X SR T 8 O

EHEXHRS W EE e — a0 B S M SR R S . B IEIES
E%! ﬁ%ﬁﬁﬁﬁumountﬁﬁé?o

etc/vstab FEIX RS WL EH S /etc/vistab XFEHFIHII X RS, (HAFTER
R U RS - B EER. MR B R
Jetc/vistab XAFHHRYMENAT -
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T RS IEER R R R B FE IR & - B EER. 1§
{#FH dumpadm @< o
ZFS it By —&B 5 T B B2 B ZFS gAY — &8 7 o S IS

% 1H1# A zpool destroy a2 RAHM AN (WRAFH
FTH) o wiF. #H zpool detach w7 S L AL 5 EoAl b 7
B o B BE R AL NG At b o i o

CUT SRR A ER IR E . AT DUGEAT - £ e midh e 7 7 o LG sttt -

BEXHRS A SRR, REURGRERGT HAERKE
R -

HH—ERS f# &% & Solaris Volume Manager %) —#143 -

Live Upgrade IETER R L FHAE Oracle Solaris Live Upgrade &5 #5 | 525
5.

FHEZFS R —&BSY  WELEE ST HAVEE N ARG T AR A i Ay — AT
7 WIFRE—FMEN 2RISR & T Reak T
EBPIRES . DO T REE th ]l REA 2 Hh EL ARG E A
E@%E%EE@E%% o i Al REAL THE EDIRAS AT 15 55 001

LU R B BT (56 A - £ G2

# zpool create tank c1t0do

invalid vdev specification

use '-f’ to override the following errors:
/dev/dsk/c1t0d0s0 contains a ufs filesystem.
# zpool create -f tank cl1t0do

B U HIEERR. A E 60 - f Emia e

AEECRIE FIR 5
RS BB 5 A 7 S IR A B MR A 01 - zpoot & WS I RE ST A
YR ICRER M o 40 R i R U R B 2 T S DL T i

# zpool create tank c1t0d@ mirror c2t0d0 c3t0d0

invalid vdev specification

use '-f' to override the following errors:

mismatched replication level: both disk and mirror vdevs are present

# zpool create tank mirror clt0d@ c2t0d0@ mirror c3t0d0 c4t0d0 c5t0do

invalid vdev specification

use '-f’ to override the following errors:

mismatched replication level: 2-way mirror and 3-way mirror vdevs are present
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ATLUBEA - f eI s X LB IR (R X RS - i S ib 2%k B S FEUIEf
IR/ R i a G Bt al RAID-Z it - ESA AR VFRXFICE . (HIUREE R ILAL
R 2 S BRI S BRI £ 23] o BORGEA - U T -

ERBITEN T EIEFEt

S QI TR 2 DA% 0T BRI, LB SR —FEHE A TR .
B> zpool create iy S HREE T —AMRISMENT -n. EBLOIREN, {HAEIES AR
fir o BCTRBATIEITUA 1% fi R PR A AL LU - 45 5 e R ek B T
B ASRAHREIEE I 2 RS F i

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

tank
mirror
cltodo
cltldo

WRA SRR, W TR R R FE LR o« RH WA R 7L R —C & N K E
Al —1%% - NEIES ASPREICE T S AGMIE£5% . FEIL zpool create -n fi < A LA
WG HERTN, A8 .

FiEMEREER A

QIS T2 S RSB E R S /pool-name » LH FAATAIFAESHE HZE - W
REXAGFE, NEHOEZE X . IR ZEFEND. WIRXHERFESEEENE
HRMTZ o B AR RIRER S T A, 157E -zpool create Ay HIfEH A m 17

i . f54n .

# 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 c1t0do

i < 2 AT home FIEER RN /export/zfs Y home XIFRSL -
AREHANEZER, 2 IE 171 TP EH ZFS 37

$HET ZFS TR fiEth
W E B zpool destroy & M TEHERAY o IHhan & S EHE0M, B A B S R
RS E L -

# zpool destroy tank
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ER ZFS Tt P YR &

A\

SR - A S5« TR R AR BRI - QISR SMY
B 7 R RIEHM . AT DL . F A SR 5L s TURI Ik
EURIS Y ZFS 17 il -

IR zpool destroy dn S 4HSLM . T T 5 A, 0% 89 TiHHAY “IkE CLEH
HJ ZFS it TR o IX B E B Tzt i i ERLEEEE T eE T - R A
B E B O A E R R A S A B 1 B R R UL T format S8
FFE Y analyze->purge JETHILIHE o

HEBEENTHIZEM

B — I FECR AR S AR DRI B R RS R AR T S
BRI LS e (FONTE AU B o o 76— a2 AR A AT IR T (97T
LUBSERh - LR AT IS R R 25 AR T A 1

SudEHBEE. HEIEEThR, X PR S BRI R - AR

{5 AR X R AR - AR R S 2 uNavATL R DLECT
ARG ALy UNAVATL RS (X TEIRAE THZ REHL 1 #2800 UNAVATL) - Tt R i —
FES FFHAEALR - £ RGO T ICESERGRE o ETUE LT, OATCEAT
Jrith. DABCESRE B2 A i et b .

# zpool destroy tank

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

ARIMAMBFANETTRAEZEE . 155 W 78 T “TiE ZFS Ttz ik
e

AXRSFAMEZER, HZIE 86 THIN “F A ZFS fFAifh” -

B 18 ZFS T if it Ry &

52

37 U “ZFS Tt A A el T AR IR ZBEEARE R - flgh)E. B
AT LI S5 R B TP R Y B i

2 53 TUHHY “FfF it rpas s

2 57 TUHHY B DUAN o> A7 fif it i 15

2 59 TR “tlid 70 FI R ZFS 17 il ith B it
2 61 TUARY “f 17 it ith FP g e IR LA AL

% 63 TUHIY TR i B

% 64 TUHIY “Brffr it iy i

% 66 TUHHY “TEFFffth rha @ v
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B ZFS TEfEt P AR &

[a) P i ith R NI &

A ET R TR AU E . w] DAt rp S S i & =< [v) « Jﬂzﬁzz"f’\lEﬂiﬂﬂT1 tith
HEIFTE IR . At TR LR A 16 6 zpool add A<« (FIAI1 -

# zpool add zeepool mirror c2tld0 c2t2do

HTEEELIZ SIS zpool create my < HH YR LI &4 2 AHIE B &
AT A DU E & 4 (B X B & tean SEANHA - £ SHpo i~ JoEE ot
FY o A SRS R on T DUE T LT IR T - A

# zpool add -n zeepool mirror c3t1ld0 c3t2d0
would update ’'zeepool’ to the following configuration:
zeepool
mirror
cltodo
clt1ldo
mirror
c2t1do
c2t2d0
mirror
c3t1do
c3t2do

I B RS B R A5 c3t1d0 FlT c3t2d0 TSN E] zeepool HEAYFNAA FL & H o
BRUAHITEAZ SR EZER, 152 WLE 49 TUHHY RemifH H d i e -

w31 (AR ZPS B R DN 2
TELLUR R, [mElE S ZESECE IR T % — M54 .

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

config:

NAME STATE READ WRITE CKSUM

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

c0t1ldd ONLINE 0 0 0

clt1ld® 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
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config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0
mirror-0 ONLINE
c0t1dd ONLINE
cltldd ONLINE
mirror-1 ONLINE
c0t2d® ONLINE
clt2d® ONLINE
mirror-2 ONLINE
c0t3d0d ONLINE
clt3dd ONLINE

(SSRGS RS ES ISR
ISAUSEUSIUSINS RS S I S I S
[SEUSEUSIUSINSEASI SRS

errors: No known data errors

F6i3-2 A RAID-Z it & iR i 2%

AT EC A RAID-Z B B S I o DU i B AT R A2 % — 4~ RAID-Z
B (&3 PR MERbEHR I EEM A RAID-Z & (883 MEi) K

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

config:
NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-@ ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c1t3d0 ONLINE 0 0 0
c1t4d@ ONLINE 0 0 0

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

pool: rzpool

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-@ ONLINE 0 0 0
c1t@dd ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c1t3d@ ONLINE 0 0 0
raidz1-1 ONLINE 0 0 0
c2t2d® ONLINE 0 0 0
€c2t3d0 ONLINE 0 0 0
c2t4d0 ONLINE 0 0 0
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errors:

5 3-3

No known data errors

/J\\ 7][] *D %J%%ﬂ{% El JB 11%

PATRBilkers T AR5 H SR s s i B A it -

# zpool
pool:
state:
scrub:
config:

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

errors:

status newpool
newpool
ONLINE
none requested

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

No known data errors

add newpool log mirror c0t6d0 c0t7do
status newpool

newpool

ONLINE

none requested

NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t4d0 ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0
logs
mirror-1 ONLINE 0 0 0
c0t6dd ONLINE 0 0 0
c0t7d0 ONLINE 0 0 0

No known data errors

AT LR H S s b B A HS e, DRGSR H SR o ARES R TEREE
A7 At RS TS 5 -

f&TT LU zpool remove mi S 4R HEIXKE -
R H B - Bl

# zpool remove newpool mirror-1
# zpool status newpool

pool:
state:
scrub:
config:

newpool
ONLINE
none requested

NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
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w33 IRINATIHER Bil H S (&)

mirror-@ ONLINE 0 0 0
c0t4d0 ONLINE 0 0 0
c0t5d0 ONLINE 0 0 0

errors: No known data errors

ARG R — A S R e e A R T 2R 1Z H S -
IR

# 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
c0t8d0@ ONLINE 0 0 0
c0t9d0 ONLINE 0 0 0

logs
c0t10d®  ONLINE 0 0 0

errors: No known data errors
# zpool remove pool c0t10d0

wisa VROAINERPT g 7 1% f
AI DA ZFS -t it FPis N = il g A v > S P A7 26 Al AMIRR -

A zpool add @ SIS IR A7 1% 75 - 140 -

# zpool add tank cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:

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

cache
c2t5d0 ONLINE 0 0 0
c2t8d0 ONLINE 0 0 0

errors: No known data errors

e AT LA N BEBER BUK N RAID-Z BLE ) —#K7) -
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w3-4  INIFIHER & SRR 7 1 A (&)
Al A zpool remove iy > MHIR = &% f7- 15 25 - 401 -

# zpool remove tank c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:

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

[SESESESES]
[SESESESES]
[SESESESHES]

errors: No known data errors

EIHI- zpool remove A Ay & OOFHHBR G O - FE S s M g 7 e - Al LU
zpool detach i3 % HERIE T EHEEBIRACER IR - IFITURIEAEF RAID-Z K& T it
FRIRR -

A RAE ZFS Frfif it i s s AP I U 25 R RS UL 47 TUHPE “fi ] sz
AR # Ol ZFS 17t -

finFn sy BEFE P EYIR S
&7 zpool add iS4l AR] LU zpool attach &y & HTZ A A N BNENG B4R 755
RGO

ZZD%%BH g # LB AR, 82 UL 102 TUHPEY QT BB ZFs filith (2%
Jg) 7o

YR B ZFS AR AVRE R, TES UL 143 TUHPRY “IRE ZFS AR BRIt AR IR -

ml3-s R BHERAT it = BB ﬁ%‘?ﬂj

TEATRHI . zeepool A W MG . @R HTI% A c2t1do i N BIELA 1% &
c1t1de AJRFHEEHL N = [ K -

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

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
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ml3-5 A BB e 0 = [ B it (&)

mirror-0@ ONLINE 0 0 0
c0tld® ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors
# zpool attach zeepool cltld0 c2tldo
# 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
c0t1ld® ONLINE 0 0 0
cltld® ONLINE 0 0 0
c2t1d® ONLINE 0 0 0 592K resilvered

errors: No known data errors

WA B2 = MR — AR TR AT s R AP B RIS - 21T
—IHOLT Fra A LR TR -

ml3-6 FHARTUAR ZFS fHifth e i B ZFs it
AN, B w] LB ] zpool attach d & R AETUARAF ML M TUARAF I - 140 -

# zpool create tank cOtl1ldo
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
c0tldo ONLINE 0 0 0

errors: No known data errors
# zpool attach tank c0t1ldo cltldo
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @h@m with @ errors on Fri Jan 8 14:28:23 2010

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

errors: No known data errors
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A LA zpool detach i & MERRAF i It 7o B e o 1140 -

# zpool detach zeepool c2t1d0

B2, WRAFEZEURI AR HARER R B

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

1B s> IR 1% ZFS Tt G132 #rit

A zpool split di <y AT LURFEHR ZFS Ffighith bR s i g & it o Fm] DUSE FH it
DIRE PR G ARIL. (E2 M HERAA T3S BRAESIMNUT AL 3% -

ATLLEH zpool split a4 MBI ZFS fo-fiftith th 70 & — e Mgt DU 70 = R 1
ST - BRI E S IREHE ZFS 17 it 52 2 AR -

ERAETE LT XEHRMENT zpool split #RVERE 7 B i fe — M L DU 3 B Y
it o o FIRIESERE . S AHTLE - F140 -

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

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt@dd 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:
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NAME STATE READ WRITE CKSUM
tank2 ONLINE 0 0 0
clt2do ONLINE 0 0 0

errors: No known data errors

WILTE zpool split A< FAFEE SE AT DUBRIANS i &3 R 15 QIR - 4 -

# zpool split tank tank2 cltodo

RSB 7 BIHRE Z BT NP RO EE o e BB - BARRIRT IS . RiRg i
WA E . R E % — it GUID « #nith GUID BT A2, DU RETE /3 BZ A &
gi bS5 % -

AR LYo At B IEB S R S RS0 O HEAER —R S RAIgE 7Ent, 2
WHE zpool split -REMFRINETE s IR E 3% (EIAHEUA 2K E s . fi
an -

# zpool split -R /tank2 tank tank2

WERAER zpool split -RZEM. MHOKEIEA -R 0T AT HEEm 2% 4 nh
5 WIRTERFIRIRGE ORI, M ABERE S AR 3 Bk & 2 i
5.

ﬁﬁfﬁ zpoolsplit@hﬁgiiﬁﬁf ﬁ%ﬁﬁfi@ijrjlﬁiz

» AT RAID-Z BC B 80 HH 2 M A By R Tt teoheg A nT A -

» 2R zpool split FEAEZ AT, KRN FHFE 7 #RF N 42 -

o QUEREFES EEHITHR . WITCHE 0 .

o EIEHMW ] =AM SHG R R R Hp Rt R R — AR TR
IR . A5, ATLAUEA zpool attach av & EEFT AR IFR B G AFEM. BE Bt
SO BGAEiE - B BTJCE 8T — 1 zpool split #{FNBRB G5t 1] g
FEigat. EouEr (&) HEEIETURM -

o WEEEAME S WEDEBREL T B e AL AR
BN AL B R At U5 S W D B B AN R TR . S
SRR IR, DA AR TRt R i o B Gt

n  TESEIERAR, REFEGEITURMEN — DN T7 1 7 F = D S A B SR A i
M XA B EZ fa . TR e A B R R A R -

w  ESEIEGOM 2 BT ETIAE AL B R TC IR - A RBRIATE A S R A T I B Y
MXREE, 1ESILE 275 U “— R ARG ML -

W 3-7 BB R ZFS A (zpool split)

TELLR /R, X4 9 mothership FUBRGF I (BLE = DMgst) #H1T0E . 5
i?ﬁ?@sw’%@WNWH%H(@@W%W&)WﬁMMM<@§*¢W

) o B AR 2MHE -
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w3-7 S EIBLR ZFS TEfiFt (zpool split) (&)

AT LURA tuna A — P RGHUET &0 - 052U, AT URE wuna 8%, JFRF
HAgg LM E] mothership. A5, ATULEEHITX —L7E -

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

config:
NAME STATE READ WRITE CKSUM
mothership ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335BD117d0@ 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
Cc0t5000C500335F907Fd@® ONLINE 0 0 0

errors: No known data errors

pool: mothership
state: ONLINE
scan: none requested

config:
NAME STATE READ WRITE CKSUM
mothership ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d@ ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0

errors: No known data errors

(E7Ffi# it AP Ry B AN A AL

81 7S T3 LSNP ) RBTERA A6 TR (L VA L
BII) 78S ARSI A G ROE « MRV SR E TR . 50T DUEET: 2 i
L S BRI 2 8 - 25 s 21 BB 8 TR
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- AT ML TR -

fEig it

A LAfEH] zpool of fline I & bl o MR RMWELEL WAl DL F B 12 BUE 2 R
fEE B - Bl

# zpool offline tank c0t5000C500335F95E3d0
s B, EHELLT JLA

n NEERPMAEMLE] T BN UNAVAIL B o B4, ANBESE raidz1 BlE RS MR
ML, HWAREETIE AL &L -

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

o ERETEOLT . OFFLINERASEFRFAMEN - Hfr5I S RGN k&2 —BLATHIK

BN AR EEEH zpool offline -t HET - 4N
# zpool offline -t tank clt0do
HESIS RGN, ka2 HEIKE 2 onLINE IRZE -

o HRABL EAE WA B R R A H A P AL i
& B2 BMEERSRIFa 2 5. W2 BREUT T ANEHEE -

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

GO B A B R 1 it 2 e o AR it TP B L A IR SE I B T K
Bl PRI B AR T fif il -

SEOR B At A [R] (E A oAt it st . 10 — RO A % — 12U
W B E it B B - AREBMEINELR. 165 08 o4 TUHHY <&
BAFE PR A -

A PAPIRSET . EBLA 1% & DL oFFLINE RS R - AR EWMAIIKENER. 1HS
L3 73 TUHEY “E ) ZFS FHE RS -

AREFBITIRIELER. 1BSILE 78 TUHHY “WiE ZFS FA ittt AT s kol -

{EIZZ B
I BALE . AT LUFEF zpool online #i S {H E AR S BEAL - 140 -

# zpool online tank c0t5000C500335F95E3d0
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RSB, E5 AT TR S R A& EFRE Y - HEE. £~
BEJE R e BN R s it o WIHRFH RSN, R SE R M & H 2 o HL
ML, M — B4 T UNAVAIL RS

WE 2R UNAVAIL IS BEL. W& BB U TFUTAREE

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

IR T RE 2 F B EREEH B B Eistl & b 8 5 A /var/adm/messages S fF
He g -

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

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

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

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: 504a1188-b270-4ab0-af4e-8a77680576b8

DESC: A ZFS device failed. Refer to http://sun.com/msg/ZFS-8000-D3 for more information.
AUTO-RESPONSE: No automated response will occur.

IMPACT: Fault tolerance of the pool may be compromised.

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

AREMGEIREHESZEE, B2 0UE 253 TR “BRovEr D 1% & 5% & gk m )
i o

QISR [ LB 7 e K 258 A PR o K B e 1 B/ N T LA zpool online

—e AP REMAY AN . BERTEN T SNBSS R H B AN, BRE
JEH T autoexpand @14 - i zpool online -e @i 0] LLEH BhY it B 5 Hiig 2
LB A AL AL - Fan

# zpool online -e tank c0t5000C500335F95E3d0

BRFENIZEEIR
SR R B (52U zpool status fi i A HEE R ) TfiHL. AT LA

zpool clear T {HFRES IR ITEL -

WERAFEE S EL Wtkar S FRgbRit R TR f B R - a0 -

# zpool clear tank

WRFEE T — e Migar, W S 0EER S a2 i a R BRI B R - a0 -

# zpool clear tank cOt5000C500335F95E3d0
HRIBBR zpoo l HRIRHIE Z {5 R 1HZ ILEE 258 TUHRY VB FRIBES S EHIR”
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BEREEEPAYIEE
A LA zpool replace i & B #HAF it AR & -
R A st Fa] — (A B R 5 — I & AR 7 U e e — 1% 2. I mT R TR bR iRt

BB A o ESCEERE; B ZFS RN AR R B AFE . Bl 2
I3 5% 5 7 ) — (o B 2 4 R i e B e 2 (c1t1do) s T EAI LT i

# zpool replace tank cltldo

YR AL T A RV O B A S A it rh i LRI E K
o

# zpool replace tank cltld0 clt2d0

R E M ZES R PR 16 S LR 143 DU “Pk B ZFS MRt R AR i o
N RS R R AT B

1. {i[ zpool offline & S {HMAEEMINL (UHLE) -

2. MPRER AR -

3. il AR AL -

4. BF format i, WESHMEES I .

FAh BB IDERE R - MRS REEEE WWN. TSR A 1D
EHE.

5. {H ZFS 7> g i e o 00
# zpool replace tank cltldo
MR BAG AR ID. WL EFUR. EE& %N ID .
# zpool replace tank c0t5000C500335FC3E7d0 c0t5000C500335BA8C3d0
6. WHEVE, #H zpool online i< {H iz ELEHL -
7. 1L FMA KIE A s i -
TE fmadm faulty %t #Y Affects: &4 H1#% ] 2fs: //pool=name/vdev=guid F1F
B IERZERT R E N SR LSS fmadm repaired i< o

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

TEEH SATA WLV REE R G b U C AL B G A RE(E LI - WERAEZ ARG
(el — fe R (o B fftg . AT UERAT zpool replace <. WIATTTHYSE — il
7N o

ARG SATA HEHIRG]. 625 WRfl10-1.
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B ZFS Al A I I 1 H BT LA

ARt JE T autoreplace IREL Y on: N2 H ENXE LAl T %A it & (U [R — 1)
BT E A BN ETHT B s e T RS AL AT E S - S LR PERT . TEFF(E zpool
replace A7 % « [LIIRE AT REFF A2 AEFT A BEAF A L4l A -

WAL RGUETT WA i A& R RS BR . 2 B2 (A IR 25 RemovED o #4¢
FHiIKE (MRE) BRI -

R B WREBR I XA XA R« AR B il A I A AL T3
IR M P REAE A LERE 52 B SRS RR -

TERSBREUH A2 B 2R T . 1 B EERT A i LA FE - #l
W, USB R SEM AN B THCE - (HE. T aELAif#HEH cfgadm
-c configure T % RALE SATA W& -

Ryiz eI EASIE DR eI THEYARESH AT HE A -
B R B K NIRRT BUR T BBl RAID-Z L B P /M B K]

TR DR T EZFHR BRI ERNENM . EASET BRI X

/N o autoexpand B LAV E G E s I T AR AL R B 28 R - sATE N
T autoexpand EPEEEH « 0] IER KA AR N B b 2 BTE 2 5. B AR
TR R KN -

FELUR R A 72-GB # & S Bt rhiy 1 16-GB WA EL - TPREE — ik
SEEEMFED . REHEAERE A - WEEHS. FH autoexpand EEL
I FEBISERERITE L KN -

# zpool create pool mirror cltl6d0 cltl7do
# zpool status

pool: pool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
mirror ONLINE 0 0 0
clt16d@ ONLINE 0 0 0
clt1l7d® ONLINE 0 0 0

zpool list pool

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

# zpool replace pool cltl6d0 cltldo

# zpool replace pool cltl7d0 clt2d0

# zpool list pool

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

# zpool set autoexpand=on pool

# zpool list pool

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 68.2G 117K 68.2G 0% ONLINE -
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o BB Y £ M B T BRI R G DR D T R R T R 2 B
Be BEAh. 8] DL SR AE O S R E 2 RIZTT zpool scrub an<y,  LATFIR AT
DB e ] LUERETT . BIEE AR -

 WRESEAEGE B R, T RETE B R 515 0 B A
o ATLAFEA zpool detach a > WA B RAID-Z it 170 B 4 1 - 5% 70 B FA
FHIES, 1ESILE 68 TTHIHY “feAF il ith rhus MUIBLHEUSE Hs 5 .

AREMRFIELEE, 155 UL 253 TUHHY i ok /D1 f B0 w5 M BRI [R] 7 F
£ 256 T “H Hal B E AR 1A .

EFfEHPIEEREH

B R ThRE . 1T DA e T 25 mT FH SR A ittt 2 4 A e B30 2 M
o HE—PMEREANRZFEHEERE LIS A MG R, HmRi i —
TEBNE A AR PR B S I R A o

nlaE DU 77 SRR s fE i i A

s {#HH zpool create <Gl LT -

= {fif] zpool add i< Al 2 f5 -

LU 7R B B G st i Q0 TR i s o A e 1 -

# zpool create zeepool mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0
mirror c0t5000C500335BD117d0 cOt5000C500335DC60FdO 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
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
spares
c0t5000C500335E106Bd0 AVAIL
c0t5000C500335FC3E7d0 AVAIL

errors: No known data errors

CUT 7R B B G sttty 2 J el e e it oS o i R e FAve 1

# zpool add zeepool spare c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0

# zpool status zeepool
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pool:
state:
scan:
config:

errors:

zeepool
ONLINE
none requested

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

No known data errors

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

AVAIL
AVAIL

READ WRITE
0

[SESESESESE SRS
[SESESESESES)

CKSUM

[SESESESE SRS S

A8 zpool remove %> WAZA i FRAHIBR #4214 o 511400

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

errors:

remove zeepool c0t5000C500335FC3E7d0

status zeepool
zeepool
ONLINE
none requested

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

No known data errors

YOERAF it 2 i EAE (AR 1

{5 ZFS $hag PRI

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

AVAIL

A BE
IGEASINE

READ WRITE

[SESESESESESES)
[SESESESESESES)

SRR -

CKSUM

[SESESESESESES)

= HHil: zpool remove < HEEFRMIERAELE < M7 1% w5 F H &1L A -

AT ECK Tt iR KR R o Rt
e S I B N RE R E R - HE J:‘l 5&3()&&@?&1@}% zpool replace ap Rt
FAULLF AR RS R -

cannot replace disk3 with disk4: device is too small

o BORINWEELIE NI
BN AR BROERRINL R
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HTEFE P HEBUE R E G
AL LT 7 R A

TR — 81T zpool replace al ¥ HIFA & 1 ML A7 fif it HH A R 13 45
H 2D — R B S . FMA (RERRG At i & A el s F - R
A R AT A R R

AR Y ETETE RS R R B PMA REIS  Bixee t, WBUHE & 24
Ji. RERZHARAS A& (WRE) BiZiks - Hal. i1 zZFS 2%
{AER 8 NRGHIH RN A 27 s 5 5, I REZ 2R -
ARSI F B G s & 1F . AT LU zpool detach < /) B 1% 77

T EHHE L - QIFF autoreplace B IEIRE N on. NITERE AR
FHIEBILERIERG . ZarE2 H 2D B [ B 5 PR -

AR 5 B 2D e UNAVAIL 155 - BIY0

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

see: http://www.sun.com/msg/ZFS-8000-2Q
scan: resilvered 3.15G in @h@m with @ errors on Mon Nov 12 15:53:42 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
c0t5000C500335E106Bd0 ONLINE 0 0 0
spares
c0t5000C500335E106Bd0 INUSE

errors: No known data errors

H

Al BUHEIE AR T IRE LU LR -

MAF it R EA s 1F
VI A ORI LS . R . TS IR 3-8 -
M SR APERIRA S — g F o 165 IR 3-9.
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3-8 TR £ o I I

TEATREIA, PIFR B 7 TSR AL (cot50000500335DC60Fd0) J-{# ] zpool replace %
JEHZFS o

# 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
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

spares
c0t5000C500335E106Bd0 AVAIL

WA LE, AT LUEH zpool detach iy & (A g (B | 5 Ft - 40 -
# zpool detach zeepool c0t5000C500335E106Bd0

wI3-9 7 A SRR R B O R A

SR AEAR G A Bk X e A 4 i A et R i L S e AR g . W0
JE (Gl ) WadE - AR AL e B G . W] LR S B it I E & O - 140

# zpool status zeepool
pool: zeepool
state: DEGRADED
status: One or more devices are unavailable in response to persistent errors.
Sufficient replicas exist for the pool to continue functioning in a
degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: resilver in progress since Mon Nov 12 16:04:12 2012
4.80G scanned out of 12.0G at 55.8M/s, @0h2m to go
4.80G scanned out of 12.0G at 55.8M/s, ©0h2m to go
4.77G resilvered, 39.97% done

config:

NAME STATE READ WRITE CKSUM

zeepool DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d0@ ONLINE 0 0 0
c0t5000C500335F907Fd® ONLINE 0 0 0

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

spares
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c0t5000C500335E106Bd0 AVAIL

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

config:

NAME STATE READ WRITE CKSUM

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

mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335E106Bd@ ONLINE 0 0 0

errors: No known data errors
(Original failed disk c@t5000C500335DC60Fd@® is physically replaced)
# zpool add zeepool spare c0t5000C500335DC60Fd0O
# zpool status zeepool
pool: zeepool
state: ONLINE
scan: resilvered 11.2G in @h3m with @ errors on Mon Nov 12 16:07:12 2012

config:

NAME STATE READ WRITE CKSUM

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

mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d@ ONLINE 0 0 0
c0t5000C500335E106Bd@ ONLINE 0 0 0

spares
c0t5000C500335DC60Fd0 AVAIL

errors: No known data errors

fEB g T EFE . BRI FMABEEEBE -

# fmadm faulty
# fmadm repaired zfs://pool=name/vdev=guid
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EIE ZFS TFiEit B 1
AT LU zpool get a4 R Eorith @ (5 & - a0 -

# zpool get all tank

tank size 68G

tank capacity 0% -

tank altroot - default
tank health ONLINE -

tank guid 15560293364730146756

tank version 32 default
tank bootfs - default
tank delegation on default
tank autoreplace off default
tank cachefile - default
tank failmode wait default
tank listsnapshots on default
tank autoexpand off default
tank free 68.0G -

tank allocated 124K

tank readonly off

ATLUBEA zpool set <> BB TE - BI40 -

# zpool set autoreplace=on zeepool
# zpool get autoreplace zeepool

NAME PROPERTY VALUE SOURCE
zeepool autoreplace on local
R ZIRAE 100% A i EErE, W2 BRI TREREE -

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

AR ZS R A & FERE R, S8 1153, @YY Oracle Solaris ZFS ik -
%31 ZFSithJE A

BERR KB REE LRA
allocated AR N/A HBHE,  Forit B 2 RO 774 2 R o
altroot T off PR AR E 3 WERHET TIRE WIZHE R20NTE

Bt AT R R - BRI AR A RE(S (T
BUR, BEEHORE R A IREREE A (HLr g AR A2 0
R AT DUE TR R -

autoreplace A /R 1E of f P B S . SR E N of e, ML A
zpool replace i ¥ SR & He - MR E N on. N2
FI B RS i Tt A1 a5 1 [ — P B B A 4 B
T ST IE SR B o 2RGSO replace
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3.1 ZFS it i A

(%)

BRI

RKE

REE

i

bootfs

iR E

N/A

BRI 175 SO IR YL - B
P TIRE

cachefile

N/A

BRI EEE - RS0 ISHSET A
HEAEHHIRTA I - {22, ERBEEIM S n GE TR 2%
E R MR FNAE. UEAEASITA

e T E LR LUKt A R R A T AR F AL
Ho LUGATLLEA zpool import - c i S AMAEHE - K
L ZFS BL E AN B 1 -

capacity

N/A

AT PRIRE P A 7 70 EE A i
IR PERI SRS ) cap -

delegation

AR E

on

PR A AT L ARRRAH P 35 7 S0 R G S5 ()
PR HXELEE. 52 IH 8. Oracle Solaris ZFS
ZIEE T

failmode

T

wait

P % A R MEME M SRR P R T o X R B 2

T8 LSRR E R SR E RS0t A 3w

REEIT 300 o IXFREEAFRAT R T HE 2 — R

n wait—BHIERTEXRMA 1O 1K, HRENGEEERE
HAF A zpool clear ap S HEBREE IR M 1 o XFIRES
. XY 17O B ERERH AL, R E T RE 2 Ak
. TR RS EE R 2 W—ELAT wait IR
o

®  continue— XMEMFTHIE A 1/0 i KiR 9] E1O £
B AV R TR R S T B
PAE o AT AR BRI S A GG KBS AL . &
PRSI EE. LIER zpool clear M IH
FREE TR -

" panic— [AFEHI G FTEN— MV B 7= 4 R Gl
fi -

free

N/A

HBE, TRt R BRI EL -

guid

N/A

FF ARt M — bR s 1 A s -

health

N/A

AR 4 s TR (B
ONLINE - DEGRADED -~ SUSPENDED - REMOVED &
UNAVAIL) A - 32 -

listshares

off

PRI 2fs list @ IR R EoRtl i =1
B BREER offo
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3.1 ZFS it i A (&)

EEER E3it) BREE tEA
listsnapshots 71 & on I 2fs list 22 0] 2o 5 A XA RIS

B MRZEHET B TLLED 2fs 1ist -t snapshot @7
L ETRRER

size EIES N/A FHTFRRIRAE B N H s
version e N/A FRIFMAY M BT AE EROA -« RAETEDN 7 LB ) 5 e

T MR ERCARKT AT DL g 1 H et B
JiiE 2 A zpool upgrade @14 - A LU LB IEINE N 1
55 zpool upgrade -v @4 T 15 19 4 i AR AR 2 [ AT £
{H -

&1 ZFS TFiF AR S
zpool list ey 42t 7 LRy ki R MR ESWEE - THEEER - NUT=
ARG FEARFAENEE 1O GiHE BRZITIRI . KA E T FTE X =FhEA0
T E I -
w73 T “BoRE K ZES gt E B
= 76 TUH “BF ZFS g Vo Stz B>
s 3F 78 TUHY “TfiE ZFS Ftg it s ik i

ETRBXIFSTFEHHER
AT LA zpool list i< FonA RN EAEE

ETHERAEEH EREMIEBRER
FHHEMB AT, zpool Uist drd RRAXRG LATA M FHIFE .

# zpool list

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT

tank 80.0G 22.3G 47.7G 28% ONLINE

dozer 1.2T 384G 8166  32% ONLINE
S RR U P ER

NAME M BFR -

SIZE MRS KN, FETFRTE TR B RO & KNSR -

ALLOC UL R A BRSNS TR & - 1HEE, WAES

TESXE ARG AR 15 (1 L 22 TR B AN ] -

HRIE AU RAZFE ZE R HS I 28 I “ZFS 1
#2S LK -
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FREE HFRR S B Y 23 7 i o
CAP (CAPACITY)  EMEZME. DUSHEZENE R TR -
HEALTH MRS HHZI TR -

ARMSITTIRIEZER ., 2 WE 78 TP “BiE ZFS 17 fif it
HIB TR -

ALTROOT MR AR (WRE) -
HrERABHMELZELR, ES ILE 244 TR < ZFS % AR
it .

5340 AT DAGE S R ) 4 PR R SR R E I ST R - A

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

AT LABEH] zpootl Uist KR A IR THECE ISR — @ N INISGETHE S - toh. A
-T eI AT DL R TR - B

# zpool list -T d 3 2

Tue Nov 2 10:36:11 MDT 2010

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

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

Tue Nov 2 10:36:14 MDT 2010

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

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

B THENFEEREITER
T LA P -0 JESST SRFFRE IG5 8 - o FRIMAETST T L2 5 AR o e ) e 5%
EE - G, B S ERRIAD, WA DL i

# zpool list -o name,size

NAME SIZE
tank 80.0G
dozer 1.2T

SRR 73 IRy “ oA SRR At BRI (5 527 81 i A e AR
N o
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{F RIS IR ZFs 77 it i

Zpool list i 2 RS EHG H BAUE Tl I ASGEEE S FTE shell BIA R —56
ﬁ71%?f$zqufﬁ)ﬂlﬁnnv AT CAfE R -H e T AR R R A bt (5 A R
M NEZBMIIEFE . Bl EEKARGHFTE M IRYIZE. aTLHEA L8

# zpool list -Ho name
tank
dozer

I &5 — 1 nfi

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

BRZFS FiEt A S ISR

ZFS 2 HENE RN 2fs Kl zpool dv s (FH THEHUGIREIER ) - {#H zpool history
a2 R IE B

Bign. DU B EoR 1Rt A i

# zpool history

History for 'rpool’:

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

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

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

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

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

”‘ﬂuﬁﬂﬂ 2% B G Dk SRl E X B8 BRAR DU AT B HERR I P E T RO B Y ZFS
Mo

Jisid s HAEE W TR

» REEZEMHE-

o HERARFERE . XERERGETSISE. BRERE.

= HEFNHIE ?é(EFIZSE%ﬂ o H/INR/NFI128 KB B K K/INH 32 MB o
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o S FRUNG, HAS R AN ERRIE 9 RN 19 TR/ NE B T
Eﬁﬁﬁ’\]o

» HETLTHEMER. XEREATERE LS NGE S H S E -
R R A AT A & P Sl E AL N AR -

# zpool history tank

2012-01-25.16:35:32 zpool create -f tank mirror c3t1d@ c3t2d0@ spare c3t3d0
2012-02-17.13:04:10 zfs create tank/test

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

AR - U R KA (R EVLARIBUTIRERIER) - 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:globall

AR -1 IR T T2 H R RS E S o B

# zpool history -i tank

History for ’'tank’:

2012-01-25.16:35:32 zpool create -f tank mirror c3t1d@ c3t2d@ 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 =

EE IFSFEBE 110 FKITER

B Rt sl E A AR VO SRit{E S B A zpool iostat % o 5 iostat e
Z@M ity 2] DLUERATA 170 G EIAIERSIRIR . DL B~ it 1] (R PR Ay 58 #r i it
EE . IREMGIHEERWT -

alloc capacity LR R B A TR R - T BB AR SE LY IR
W, RS PR RGN A=A E R VR ER -

Bribz A GEIEE SR 2 RN ERNELEE. ESLFE 281
HHHY “ZFS i 5323 Rk o

free capacity ﬂﬂfﬁﬁ%ﬁ%qﬂﬂﬁgTﬁﬁﬂéﬁigiﬁﬂﬁio 5 used ZiiHE E—F %X HE
Sut R RGN A= REtLEVREER -

read operations FIEFM B &R I /0 HER. B CEEIE K -
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write operations FRIEEM B F IS A 10 HERL
read bandwidth FRE R (RFETCER) s, AR BAIERR -
write bandwidth e 5 AR, DL AR -

FIHMSEER V0O FKITER

WERAFEREATIET M zpool iostat mv %2 HnH G| S LR ARG HATA MY RIS
iHEE . Han -

# 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

X Emﬂ:.%%ﬁ%[ LIRZEFARY. DI, S 228 WA 5E Al BE o
B o JES fE e R (IR, AT DAIE KA SRR 4 g SRR R O - 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

FEUL BRI R R — kit tank FOEERIS OLGETHE . ELE#Z Cul-C
,H/\’f‘ﬁj;ﬂ: E. ATLLEHEE — 1 count ZEL SRR (Han S HUITHEE I
W2 ek

B zpool iostat 2 3 HMAMIIIE —UHEEE. HEE =W, HAW. W E—
M MISAEESRIT B RRGIHER - WERAFEL Mt IR AN 9%7\[5 HE
5. DSRBEEWA 2 BRCR -

5| HEMIRF /0 RITER

B%T@(EIE’JI/O IS 29N, zpool iostat di ik v LLE/RIELI &Y /O it {5
B o i TR R QEIRE’]lX% a M EE ZES 4B 1/0 EI’J/\?EIEJ{R ZHEK
SERA BN &M R LLLATE 10 giitfE R, 1A zpool iostat -v @4 o HlUl :

# 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
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cltodese - - 0 o 578 109
cltldese - - 0 0 595 109
tank 36.56  31.56 4 1 295K 146K
mirror  36.56 31.56 126 45 8.13M 4.01M
clt2de - 0 3 100K 386K
c1t3de - - 0 3 104K 386K

HE AL AER 10 Goit 5 B 2R DU M A

» EHOL. WEZFERERGHE R OOER TR E A - fEBE A RAID-Z FE
B T BC G 3 2 TR T SRR R TSRy . ABER] Lt RoR — R

o HK KRR REAN R SE R ZIEE IR R I - BRI, 85T RAID-Z A& Al
W BRI TR AR S22 « XRPE R G 2 FF VR A . A
ATE QI R B BN AT T KR V0. BERBRESH 34 jEiX L
/0. BEERTAHERS , XELBUE 2B WIAR T Ak, SRR Jom R i sl
Bt 2 X RO PRI «

A EROE O E RN, W] D AR — et (i eI .

TAE ZFS IFiE Mt RYIET TR

ZFS it T — P At I f s TR B A 7 v - i i IR SR AR IR AT B 1A Y
REHER - (] zpool status d % Al LLE/RIMAIREFE - thah. Ml &HETERR
BEEE fmd 75 ERTERGEHIG L. FHIERT /var/adm/messages SKAFH -

AT G AR E AN B TR . ABEANEHIUTE R 2174 BRI e AR
B AXREEHERAMEBIEREWEZFE . B2 I8 10, Oracle Solaris ZFS #f&E
FRANMIRE -

AT AR GLE I DL PR S 2 —Sfedfiak -

DEGRADED
WH—PES MR LA, BT ER 7 IURICE, SdEATH .
ONLINE
PRI FT A R BT -
SUSPENDED

WIEE IR B IR R % . TEI&ES 2 2 57, SUSPENDED il — ELAL T wait IR
N

AN

UNAVAIL
B E IR, sEH — Pl NS AT, HEE B RIRIA SR H
PRELBIT -

AN A AT DAL T UL TR 2 — -
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DEGRADED L&+ B i, EAEE TAE - MORASEBEE RAID-Z 1% & Ek /D —
AN AN H BRI R O L - R RE N T RES Z I E. WS —
MK Y I S T RE TCE IR E -

OFFLINE B O E B TS .

ONLINE WSSO TIEE TERE . REATRES H Bl — el
1%, HENEEEM gL T ER TERE -

REMOVED R EIEIZITHI EVPRRER T 141855 o XA REERIMMARH TREE . 1 HI
EEMEFEE LT -

UNAVAIL TEEFT P A R 85 - ERHE B LT . 3 UNAVATL It 2 LA
DEGRADED F 7 7 o QIR T2 FE U 1% A5 AR uNavATL. UITE: 3 Rl
FHEAEA 15 & o

MR Z TR R RRAE T A T2 L & B2 TR E R « (R ATE B &R

#B7 oNLINE, TR S 9 ONLINE o QISRAT AR — N RS #LL 15 81K 25 /9 DEGRADED B,

UNAVAIL. M3t AR S /9 DEGRADED « 415102 i HLL15 % BRSS9 UNAVATL B

OFFLINE. WMIEAIRZS 7 UNAVAIL BY SUSPENDED » 41 5R3th4b T+ UNAVATL BY SUSPENDED i

A WISERTCEVIRNZH « B8 LFREE. A e EEUE . 4T DEGRADED

KR ESIREIZ T, (B2, WA TEHUIRA, W w] 58 TC 5 S EAH R S B Kt

TURBEIERT & -

zpool status % IAFRAE S BT R 0 FINE B ER IR 4H(E B -

» BRI EERE . FI-

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 JEBEEAR - B0

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

» HEFIFEPEEIEE - FIU

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

scan: scrub repaired @ in Qhllm with @ errors on Wed Jun 20 15:08:23 2012
o HUHIEESHETHOEEEE - fil0

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

» EHERIEHTRE D e R B R G E TS S R F(E

EARREHRIEITIRR
[ zpool status 4 AT DAMHE & B WLEI TR 40 AR -
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# zpool status -x
all pools are healthy
S NSO r

WA EE TR AR, TG E R e . W IATE. RAGE AL T oNLINE
RERIFTA iR & A7 EETERT R -

FHETTRS
P - RIS T LA SR RS TR U - i

# zpool status -v tank
pool: tank
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scrub: scrub completed after O0hOm with @ errors on Wed Jan 20 15:13:59 2010
config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t@dd ONLINE 0 0 0
cltldd UNAVAIL 0 0 @ cannot open
errors: No known data errors

gy i o 1AL T AR R SR A SE B . R A R B s B DL
FRIAANAE (FT TELER) R . BRASCERREE 7 250 R]
WE N RETTENRHTE S - FHFNEER . AT ek s E ALK
qnfarfE s -

FELL E7RIH . UNAVATL 8 NAZHE L . A LS, B &E. 15 A zpool
online @y & {HILEELHL - FI40 -

# zpool online tank c1t0d0
Bringing device c1t@d@ online
# zpool status -x

all pools are healthy

# zpool online pond c0t5000C500335F907Fd0

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

all pools are healthy

DL RIAZE &S — B TGRS BRI B # R 2 HE NIk .
MAIEH T autoreplace @M. NI BEAS WA M1 25 BRAL.
WSR-S L. W a5 BRI A (SR - a0 -
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# zpool status -x
pool: tank
state: DEGRADED
status: One or more devices has been taken offline by the administrator.
Sufficient replicas exist for the pool to continue functioning in a
degraded state.
action: Online the device using ’zpool online’ or replace the device with
"zpool replace’.
scrub: resilver completed after @0h@m with @ errors on Wed Jan 20 15:15:09 2010
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t0d@ ONLINE 0 0 0
cltldd OFFLINE 0 0 0 48K resilvered

errors: No known data errors

# 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
c0t5000C500335F95E3d@ ONLINE 0 0 0
c0t5000C500335F907Fd0@ OFFLINE 0 0 0

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

errors: No known data errors

READ Fll WRITE FIFEfL 7 7E 1% 75 F A 17O BRI, 1 cksum FIMIFR L T 1F 1% %% b
Faap O e I O S TR IR O e ?Wﬁﬁﬁﬁﬁﬁ?T“%&%ﬁﬁa#E%
FHATH ERE . (R T 2 B sl 7TIETEE R, W RBAES /- Kids vl s Jeid:
TilA] o

errors: FEEMMRTA A EHEE 1R -

EUL Eorfl b, BV & A2 FEEEE R -

B RZWTFIE S UNAVAIL R BRI Z{EE . S UL 10 %, Oracle Solaris ZFS &
HEBRF 1R &
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&= zFs FiE RS ER
AT zpool status AT [A] RO F ACAE S 4 — T HIRO B (5
P - SSEE AT L) S (T o 4

# zpool
Wed Jun
pool:
state:
scan:
config:

errors:

pool:
state:
scan:
config:

errors:
Wed Jun

pool:
state:
scan:
config:

errors:

pool:
state:
scan:
config:

82

status -T d 3 2

20 16:10:09 MDT 2012
pond

ONLINE

resilvered 9.50K in @hOm with @ errors on Wed Jun 20 16:07:34 2012

NAME
pond
mirror-0
c0t5000C500335F95E3d0
c0t5000C500335F907Fd0
mirror-1
c0t5000C500335BD117d0
c0t5000C500335DC60Fd0

No known data errors

rpool
ONLINE
scrub repaired @ in Qhllm

NAME
rpool
mirror-0

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

READ

[SESESESESE SRS

WRITE CKSUM

(SIS SEST SIS
[SISESI SIS SIS

N T

with @ errors on Wed Jun 20 15:08:23 2012

STATE
ONLINE
ONLINE

c0t5000C500335BA8C3d0s@ ONLINE
c0t5000C500335FC3E7d0s® ONLINE

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

pond
ONLINE

READ WRITE CKSUM

resilvered 9.50K in @hOm with @ errors on

NAME
pond
mirror-0
c0t5000C500335F95E3d0
c0t5000C500335F907Fd0
mirror-1
c0t5000C500335BD117d0
c0t5000C500335DC60Fd0

No known data errors
rpool

ONLINE
scrub repaired @ in 0hllm

Oracle Solaris ZFS & IE$ERT - 20134 6 B

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

READ

(SSRGS RIS S

0 0 0

0 0 0
0 0 0
0 0 0

Wed Jun 20 16:07:34 2012

WRITE CKSUM

[SIISESISHNSESNSY
[SISESISNSESNSY

with @ errors on Wed Jun 20 15:08:23 2012
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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

errors: No known data errors

1T52 ZFS 77tk

G, WREFEEARR Z BB DFEMI . Ak, DB E SR RGN, A
[E R EEIEEBIERARG . fTLUEN LR R SE AT 5S . U 7 K E ik &
ik, sEEH LIRS (W SAN HRy%e) o i zrs it N —NRHEH S
H. REBHESAHRARS. XSRS RN E T FENF (endianness) -
KIEARRFE (TR BEARMRSY) ZREHEB0ER UERANEE. ES
VLS 192 TUHIY <A 2 RTE2 I ZFs B dE -

5 83 TUHHRY “UERITRS ZFS f0if i

5 83 TUHHIY “S ) ZFS f7 it

5 84 TUHHY “TfE B9 ARy ] 7 fg
5 85 TUHIRY “M B H K5 A ZFS 17t
% 86 DU “S A ZFS 17 figiith”

2 89 TTHIRY “Ik B L EHER I ZFS 17 fifith”

HEFIT ZFs FiEity
TS LUV TR SRR . BRI 2 (T T4 AR ROl
B FHGES AR FHE SR, IR SR XA B -

AERA BT, RSO FEMERIEEL. WA e R G S A4
it {H2. ATRERERRAIUIESEHESS. HFHR TS AHEE, GERIG R
Gith T RE 2 R AL T UNAVATLIRE - BRETR LT . B AGIILE S AREA S I
mézfgﬁ)ﬂt%%%)\@é\%ﬁﬁﬂ%\éﬁtﬁﬁiﬁﬁE@Wéﬁi@?ﬁ%ﬁﬁ%‘%ﬁﬂ’wﬁiﬂm, AR
WA o

S zFs 7Ffiff it

S, 15 zpool export a7 - HIU -

# zpool export tank
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I R 2R BUH EE B TR BB U RS, RS FHREENT - AR TCEEIUE
FEREAT SO ARG AT LLBERT - £ 2 fiOH H X S R G - Bl -

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

HUTILA S 1 tank TERSHELRF AT T -

RAE S R sa A AT MTCCR B R IR T o AR 2 J5 R A R 1%
MBS LA TRRFRRG T, WS RS2 By algest gk

N

R ZPS GAEM AL T AR . BGEREA] - 280, okt . B A S ZFS
I 18 & S PRAEHI T 6 F A B TiEsh IR -

GRZFS ENELZER. 155 ILE 237 TTHH “ZFS &~ -

MEZSFABA A FHET

WARGE RS e B S i soEd mamsRi ) - w] ORI 2 H iR R
Gt o ZPS AT Srp— L g a] TR 00, (HHERS Bh 5 & Bk T iy A
BATIRIL o ESN. AT L6 B AR TR A B 4 PRBRF DN - ZFS IR R 2 B R
A E R A SFAHR A BACE - EER AR, HIETT A EIES zpool

import &% o 4N :

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

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

ARG, it tank AT FEERRGE T A« BM0HE—FIRL R ME—R 87
PRIRTFARIR o IRA 2 DRGSO W] CLEE RS bR i o 2T X 0

5 zpool status e &5 H 2Rl zpool import % S EEE— MHIA S EiERE:, Hb
HEH RIS AMX — RS L RS R - FEREid. H P e Dl S
A HZ . QNSRS A Y B E R HA R G A7 i P 2% A gt 0] 5E S Bk a4
HMHEIE 2GR, R RGEEZIAE AR —Figas - M hpy g & A
AT R AR R R TR B rT R ER it A A I3t 2 27 DEGRADED RS » 54l -
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# zpool import
pool: tank
id: 11809215114195894163
state: DEGRADED
status: One or more devices are missing from the system.
action: The pool can be imported despite missing or damaged devices. The
fault tolerance of the pool may be compromised if imported.
see: http://www.sun.com/msg/ZFS-8000-2Q

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
clt0dd UNAVAIL 0 0 0 cannot open
clt3dd ONLINE 0 0 0

TEATRGI, 38— Mg IR Bk BT LIS A X ]y Al AV (Rl B R
Bl MRAFEL LA R B WITCES A .-

FEATIF . RAID-Z LA FHR D ML RIS SF R 08 1 ] F U ik
BT E . EREEF T WA RIS IITEE e R AIBCE o EIXFE O
T B ZFS 2RATEEL MR E R R ZHNIE R H2 ZFS TRk e i H S Hy H
fibisc s - Bl -

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

config:
dozer FAULTED missing device
raidz1-0 ONLINE
c1t0do ONLINE
cltldo ONLINE
clt2do ONLINE
c1t3d0o ONLINE

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

WEEFKEN ZFS IFiEith

FREE T zpoolimportﬁ%4§foE/dev/dsk HXPEZRENE . RN EEETHi
R, B R SO SRt LA - d e = =AM E 5% - 40 -

# zpool create dozer mirror /file/a /file/b
# zpool export dozer
# zpool import -d /file
pool: dozer
id: 7318163511366751416

$3E . & Oracle Solaris ZFS TFfiFith 85



E% ZFs EfiEith

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

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

MRBFFETZIEZET. WATUHEEZ A -d L5 .

B\ ZFs 17t

B S ARG . BT a2 Y 4 R el P ARIARTHEE Y zpool import AR
LS EORFEE S A - fl

# zpool import tank

R % AT At AR SRR, WL A PR FE e B AR - B0 -

# 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
c1t8d0o ONLINE
# zpool import dozer
cannot import ’'dozer’: more than one matching pool
import by numeric ID instead
# zpool import 6223921996155991199

WFRZM AR S BA Rt 2R s, W] DU A At 2 R S A%t o B2 -

# zpool import dozer zeepool

Ity T PR zeepool T A LS iUt dozer o BTN A4 R 2 FF AVERY -
WIFRMARER S W ZFS TFEEM - 78, DB P BN AT EAth R G Hp
Pt - 40 -
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# zpool import dozer

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

# zpool import -f dozer

E- B ZRR - ARG LTSRS § AR S — ARG ZES NEANE - 7
A RECHT XX E RS NRENZ D AR ENLIATH & 5] -

AT DU -RIETES R T S AM . GREMAMEKEZER. 2 UE 244 7T
i) “{d i ZFS s FRRth -

SANRDBFIZERIM
EENT, LESADHEEFM . B2, aTLUHER zpool import -m w55
SR HAER &I - Fia0 -

# zpool import dozer
The devices below are missing, use
c3t3d0 [log]

’ ’

-m’ to import the pool anyway:

cannot import 'dozer’: one or more devices is currently unavailable
SR HASaa o fign -

# zpool import -m dozer
# zpool status dozer

pool: dozer

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

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: none requested

config:

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

logs
2189413556875979854 UNAVAIL 0 0 0

errors: No known data errors
TERREIN T 6k DI H SR IG - 81T zpool clear i S {HFRIMES 1% o
GV ERGHE RSN o LR T RS - fian -

# zpool import dozer
The devices below are missing, use ’'-m’ to import the pool anyway:
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mirror-1 [log]
c3t3d0o
c3t4do

cannot import ’'dozer’: one or more devices is currently unavailable
# zpool import -m dozer
# zpool status dozer
pool: dozer
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: scrub repaired @ in @h@m with @ errors on Fri Oct 15 16:51:39 2010
config:

NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c3t1do ONLINE 0 0 0
c3t2do ONLINE 0 0 0
logs

mirror-1 UNAVAIL
13514061426445294202 UNAVAIL
16839344638582008929 UNAVAIL

(1]

(1]}

(1]
TEMT N T 8D HEIRE G, 1817 zpool clear i {HFRIMES 1R -

E REIRK TR
ATLUZE FEBER T S M - QRS A A IR R th Y AE G R S i
R - il

0 insufficient replicas
0 was c3t3do
0 was c3t4do

[SESES)

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

FER B S AR ZUF & LT &1
» FTE RGNS LU B e -

o JHAYF S IDRER S - X HEIRE . EEIHE (intent log) HEMTEHZRIF 5
MNMERREEGHEAT S AMEAED) -
S AMRL R 2RO E R B E 2

S S AR TS ATDUR R Bt B R AR - FI

# zpool export tank
# zpool import tank
# zpool scrub tank
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BiESERZEBEENTD
FEARBIA, DL dn 2 i@ bRt dpool FUHHI—MEFE LA /dev/dsk/c2t3do K5 A
2

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

pool: dpool

state: ONLINE

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

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

0
0
0

B2 R M AR AR % < B R E R R 20 AR IR

& 2 A ZFS TF it
AT LA#F zpool import -D fy &k 8 EAHER AR i it - 1400 -

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

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

FELE zpool import FjiH. T HELTREGFE, BT DU tank BiE N E
it -

state: ONLINE (DESTROYED)

RGOS, 1B FHRHIT zpool import -D @Y, FHHEEEIRE MM - HIL0 -

# zpool import -D tank
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM

$3E . & Oracle Solaris ZFS TFfiFith 89



E% 7Fs i

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

errors: No known data errors

QAR E RS TR R NS AN T IR - £ T R RERS IR T AR A - T
BT BRACKERAM. REZEE il fla.

# zpool destroy dozer
# zpool import -D
pool: dozer
id: 4107023015970708695
state: DEGRADED (DESTROYED)
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

config:
dozer DEGRADED
raidz2-0 DEGRADED
c8t0d0o ONLINE
c8t1do ONLINE
c8t2d0 ONLINE
c8t3d0 UNAVAIL cannot open
c8t4d0o ONLINE

errors: No known data errors
# zpool import -Df dozer
# zpool status -x
pool: dozer
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: none requested

config:

NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
raidz2-0 DEGRADED 0 0 0
c8t0d0o ONLINE 0 0 0
c8t1d0o 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 c8t4d0
# zpool status -x

all pools are healthy
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2% ZFS 17 %tk

WFRAEHE K 5 SHl Solaris Z1THRAY ZES f2fg . WA {HFH zpool upgrade iy & %X
Sy, DUFIF MBTRITRRAIIMINEE - EYM. zpool status drS & 1EIRTTIHRR A RS
T - I

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

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

errors: No known data errors

AT LU DA TR R 8 SRR RS R SR A TR ELAR AR S -

# zpool upgrade -v
This system is currently running ZFS pool version 22.

The following versions are supported:

VER DESCRIPTION

Initial ZFS version

Ditto blocks (replicated metadata)
Hot spares and double parity RAID-Z
zpool history

Compression using the gzip algorithm
bootfs pool property

Separate intent log devices
Delegated administration

refquota and refreservation properties
10 Cache devices

11 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 Reserved

22 Received properties

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

SRIG . TIEIELT zpool upgrade a5 KT AT 1 - U0 -

# zpool upgrade -a

- R BT R B = 1Y ZFS FRA . MITEIZ1 TR R ZFS ORI R Gt R T Ui %

YR BEAE AL 52K H Y Bl Solaris Z1TRRHMRY AR GT EEA ZFS BN A . IBHHERIEE
=R & Z BTttt - EhE e T 2T TR zpool status AT %
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LS| Z Oracle Solaris ZFS 1R 3L R 5

AREAH U2 2EEF 5[ F Oracle Solaris ZFS MR XX R % - [RIFFIAXT# H Oracle Solaris
Live Upgrade JJREF UFS fR ARG 2] ZFS R GEHT T /14d -
AEEEUTFET

% 93 T “Z22ER15] 5 Oracle Solaris ZES IR X2 SE (HFA)

58 94 TUHIAY “SZ45 ZFS AT B0 )E 1Y Oracle Solaris Z22% 223K F11 Oracle Solaris Live
Upgrade #3K”

597 TUHIRY “&2%E ZFS RS RS (Oracle Solaris FJ15%%E) ”

2 102 TUHAY “qnief Q4% ZFS fith (Z4Ef5) »

%103 TUHIY <2245 ZFS fR A YE (Oracle Solaris Flash IARY SCff224% ) >
107 TUHRY 223 ZFS IR RS (JumpStart 2% )

5110 GUHRY “ITR B ZFS RSO RS ECE T ZFS IR R ST (Live Upgrade)”
55133 TUHI “EBE ZFS ST AN g% 55

% 136 TUHIAY “ I\ ZES IR ARG 5 1 5

5143 TUHREY “IRE ZFS Rt Bt R e

AREEZITRERRIESZE. 155 0. (Oracle Solaris 10 1/13 & 1T15HH) -

ZIEFN5| & Oracle Solaris ZFS R34 Z 5t ( 1514 )

foa] DLt DU 7 20208 ZrS IR A G Nt 75 & -
= Oracle Solaris M8 &%E ( FEXXAERNREHE)

R LR ZFS VE IR R Y
m  Z73E 7FS Flash JAR4 A«

= Oracle Solaris Live Upgrade I #E

» B UFS IRSCPFR GRS B ZFS IROUPF RS
»  TEHT ZFS Rt i Al EHT 5| F 5T .
»  TEHUEEY ZFS MUt QR ST 5 | SRR -

93


http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=SRELNTS

LIEINT| F Oracle Solaris ZFS #R 3L 4 ( #iA )

»  {if ZFS Flash VAR S48 FH 5| 53855 (Boot Environment, BE) -
= Oracle Solaris JumpStart IJ&E -

o QUEECE LB S B ZFS IR R G R YL -
o QUEACE SRl B B 2% BH ZFS Flash IR SRR R SE

FLT SPARC B T x86 (ARG %% | ZFS I F RGBT B ZPS IR R GG &
SR ZFS IR R G H G - ARGISITHNZHLNELER. HSILE 136 T
{1 “ I ZFS FRCIF R GEE 1T

ZFS L3I HE
Itt. Oracle Solaris Z1TRRHIFEME T LA ZFS Z245hE -
w [FHASE X SCRZERTFIIRE. B0 L2348 UFS IR ARGl ZES IR RS - 1E

MEATRRA BRESIE RGN UFS » fn] Dodd BT 77 25 )52 B 0AR 2255
J¥ -

m  SPARC: *T Oracle Solaris %% DVD. i {#H LA N iEL
ok boot cdrom - text
= SPARC: M5 SHf. 1M LLTiEE -
ok boot net - text
» x86: WEFSUAME 2Tk -
» E ] JumpStart Bt B SCPEREHELLUT HRE -

o ] DU ERCE S DL ZFS fE it -5 € i 51 51 ZFS IR S -
o AT DL ERCE SR 2 ZFS MY Flash IS

» {fiff] Live Upgrade. 0L UFS IR R GETM 2] ZFS fRUHF R % -

w  A] DUE T 1 2 AR 9 R B RS ZFS Rt o B, ATDUE R
st 0 JEC A 7 2 B R ZFS At

» R TE ZFS MUY ZES & I B Sh AR A H RIS i 15w -

e ZATRRFIA R B DL T 22 3E D RE -

o CYHTREEH T 2% ZES BRI RS GUI A DhiE o LU PE AR 224875
R ZFS IS R Y -

w  NBEGEHIRAETH R 7 UFS fROCPF R GETHR B ZPS IR R S -

32 ¥% ZFS FTE# B BY Oracle Solaris I E >k
Oracle Solaris Live Upgrade 23k

ZINLREA ZFS IR R G R G EURE UPS IR RGGOTI M B ZFS IRUF R G2
AT RO DL 2K -
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Oracle Solaris X {THRE K
fenT D@t DL 7 N2 2E M5 [ 5 ZFS tR X RS alT 2 3 ZES IR AT A 57 -
w 23E ZES ST B S5 — M Solaris 10 10/08 & TR AT -

= [ Live Upgrade )\ UFS iR F R GEITH 2 ZFS R RS — 2 %% T Solaris
1010/08 B LL ERIAATHR, 8LE T ] Solaris 10 10/08 S LL A& TTHT -

ZFS Rt B — AR =5k
DL #5431+ 48 7S HRath 2 1A FI D 5 sk

ZFS Rt R R == B E 5k

ZES TR S R G AT SR W /)N 1] P 23 18] & K T UFS #R S R G R i /N vl F it 23 [
B SR & AR & 7E ZFS FREFEE 0 R B iR A o SRR, ASHr
FEEAE 4 7E UFS WSO RGN IR 184

RGN LA 7ZFS IR ARG BB BTN ZFS IR S R GRS X S FES % 75
i A/ NER e R A B - T 5 | S ZES RR ST 3 Gaft fe 1N AT P th 2 i e B e 4
NFE - ] AR R 2 B DL R B8R 5 | S 157 (Boot Environment, BE) I & -

R ZFS Tfig A L i A 28 TR 3K
T ZFS IS R G T TR B/ INA 8 1536 MB -
o BOREHEIFAYERE (ZBS W2 ERIERE) o EHY# A 1536 MB BUE A AR IUNTE -
 FNE /D 16 GB UREEESSIR] o 182 (B HO % 1 AT A -
n  THRXIF AN GBI & — Oracle Solaris 222452 7 QI 1Y A M B R FE % B AU B K/ )N
A -
» WIAERLE —TEHTHY ZFS 51 S, B S A/ M BRI N TE R —2E T
B, —J%TE 512 MB £ 2 GB HITEHEIN « °] LLTEW)UA 2228 it F rfd 5 <2 He
AT
»  BREEEREEN A/ NENZEE T dumpadm (5 BB A E A/ NHTIHE . ATLL
TEVIIR e R A B AR i B AN -
» Live Upgrade — 5 UFS #R ({1 RGE 1T £ ZFS fRCAF RGN . ZFSBE (Boot
Environment. 5[S5¥5) USRS SHLE K/ NE UFS BE IS #1525 1 K/ Nk
PR T E B G K/NRE . 2045 UFS BE FRATA SSHOR &1 K/ NIE, 3
{£ ZFS BE Il —MZ K/INY ZFS 4 - WIS UFS BE HHARE X AZ#ik &, M
Fl B A K /NE ) 512 MB o
s TEZFSBEH. GREHEAEE I/ NEE NV ANGFEN—F, WHENT512MBE2
GB 2 [H]

A] DU S A AT i 0 K N AT BRI K0, RS KNSR R Gtz
B AXREZER. HZIFE 134 TIHPHY PR ZFS St s ML A# I 1 K

/J\» R
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» 5| R3IE (Boot Environment, BE) — B T HHA A #1145 i 2 [ 22 SR i off] 2 174 <2 #6i
L fE %5 K/VM . M\ UFS BE iT#411) ZFS BE A 5% K4 6 GB %3 [H] « M ECAh ZFS
BE W[5 ZFS BE B8 A7 BN 25 18] . HEiEFEEILLNE N . N
BHFEFES . BE K/NEHEIN - [Fl—iRitirh AU FTA ZES BE #B{5 A AH R A2 R 5
BT -

= Oracle Solaris OS 2 —1E ) OS Mg —E AR S HE R ZE WA FEH X (BR
Jvar ZAN) USRS RGAE TR —BEE « o, bR T SER RIS 2
AN, B HAM OS dH A A7 3E B e AR R o
A XA H Live Upgrade 58 sl & ST AL X IS E . 165 ILE 135 T <@
il ZFS TG RIHEEE -
FB—FRHIE /var H ZEEIEE LIRS BHESE - Hla, wREA R A
Live Upgrade JERS 8f& #h ZFS BE. B # AL ZFS Flash IFRYSCHF . NITCE:A]
FRIFK /var RS W /var/tmp o

Bl ELZS RN 12 GB FIARGA T a1 51 31 ZFS R R vl e & AN, BN EA
HFNEEAE IR B BT 22 2 GB s 2425 18], T H. M\ UFS BE 1714/ ZFS BE T & K%Y 6 GB
fed B2 1] o

ZFS Rt fif B E oK
EAE LT ZFS Rt il BBk .

FRVERRA R L BT SMIBRZE « (AR B QU . @ % AT LU R It 2

WL TR Fr S BRI &L 70 b o WIRAE Live Upgrade 1384 HA IR ]
[ERAASCRACE . 2 BrREUTUTNEHEE

ERROR: ZFS pool name does not support boot environments

AR FHY ZFS R AL B TR 165 UL 44 TR “OIlgt ZFS HRith”

x86 : T EL AL Oracle Solaris fdisk 731X o 1% fdisk 77 X @ TE LT x86 IR
G AR - A XK Solaris fdisk 7 XFIEZERE . 165 ML (System
Administration Guide: Devices and File Systems) H1[J“Guidelines for Creating an fdisk
Partition” o

TERL T SPARC FIIEE T x86 (N ARG L. ZFS iR HhE & H T 51 SRR E L/ N T 2
TB-

NEEZHE5ERME . A RErERit G ESs - fEZeaE AR, Jo ekt s s
U5 o MRMASZHF gzip EGEH I -

UG HEQ MRS . B35 £ Solaris Live Upgrade \IE# 2| ZFS iR XU R %5 . 167)
Hap AR Hap AR RE2 SRR TTEG T -

teAN . GRS Live Upgrade. 1 7] 5 BRI AR SR FE 3T -

QS T RS R B 1% B - Live Upgrade. 16 A& 26 135 TUHY 8l ZFS 52
PRS-
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BRI 7RSSR FE S ( Oracle Solaris HITAREE )

I ZFS R EE % ( Oracle Solaris #I4 223 )
TEZA Oracle Solaris Z1THRY, &0l CLEEFI LR AP TOIIA 2245 .

o (AR B AR LIR30 vl 5|5 ZFS fROCIE AR GERHT ZFS Triifith -« R
LRIE ZFS FE#t A T ZFS IR ST, WAL Live Upgrade f5ELA UFS iR
XERGUE BIIE ZFS frffti . wid IR ZFS IOUPE RS - AREL(E
B 165 WA 110 TR T8 2] ZFS IR RSB HT ZFS IRSCPF R YSE (Live

Upgrade)”
» (EASC EASORZERE T N ZFS Flash AR S22 3800 & 0] 5[5 ZFS iU RGN HT
ZFS {7 fifith -

TETT I 0090 226 LG ZFS At 2 |l 16 &5 5 94 TUHHAY “SCHF ZFS FTE 2/

Oracle Solaris %% 5 3K fll Oracle Solaris Live Upgrade % 3K”

WREAETE R ZES MRS RS WIIG 2 G B X O HAF B ST RS i

2 UL 119 TUHHY “fFH Live Upgrade JT#% BT A XY & 4 (Solaris 10 10/08)"B( 5 123
TUHRAY “ FH Oracle Solaris Live Upgrade 1T# BT B A X A 4% (FAK Solaris 10

5/09) 7o

WRAG EELEA ZFs Akt W2 DU MHE S 2R, X R A
). BRARGEES A 1t b i 25k B T 17 it -

There are existing ZFS pools available on this system. However, they can only be upgraded
using the Live Upgrade tools. The following screens will only allow you to install a ZFS root system,
not upgrade one.

A R - ARSI M AT AT A i B TR e -

wla-r A5 ZES RS RGN PIAG 2%
A B AR 224610 FE 5 AT Oracle Solaris £ TR FEFEAAHE . XBITET R4
2RI URS 182 ZFS IR RS - TR A TR BRE SRS UES - 4l
RIEFE ZFS IR RGE . R STREOIE ZFS fEfifith o 223 ZFS IR RS 27 3%
arr -
1. i A Oracle Solaris Z4E /M B N LM S5 815 | T RS0, R EFES B A SCRLHTT

FAIE T 51 S ZFS IR RS

m  SPARC: XfT Oracle Solaris Z%% DVD, 1&{#H L NigE:

ok boot cdrom - text

» SPARC: MMIZ&5 [N, EHH LI -
ok boot net - text
x86 : JEFF AR 24 T7 1
faid ] DU DL T U7 VR BN B2 58 1Y ZFS Flash VAL SO -
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mgla-1 A 5[5 ZFS ROCIE R GG 2 (&)

» JumpStart %% . HRELER. HSIRHl4-2.
» R EE. AREZER. BZWrfl4-3.

1A LA TR RUETH RSN I T 51 5 ZFS SR ST (HANHE (3 F It s 7 61l i 37
HITT 5[5 ZFS XX ZR % - M Solaris 10 10/08 L 1THRITEE . H B 22%E Solaris 10 10/08
S UL ERATRR SRR LK UFS R RGT RS B ZFS ISR S - B X ER
ZFS IR RGE L EE. ESIUE 110 TR ST 5 ZFS 1R {2 50 a3
ZFS FRSCHF R Y6 (Live Upgrade)” -

. RO ZPS IR RYE, THUERE ZFS T - A -

Choose Filesystem Type

Select the filesystem to use for your Solaris installation

[ 1UFS
[X] ZFS

CRPFERZEREG . RGN EEREM T A ZFS IRk AL - 2R S

JERI AT B RN -

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

Disk Device Available Space

[X] ** clt0do 139989 MB (F4 to edit
) [ clt1do 139989 MB

[ 1] clt2do 139989 MB

[ ] c1t3d0o 139989 MB

[ 1] c2t0do 139989 MB

[ ] c2t1d0 139989 MB

[ ] c2t2d0o 139989 MB

[ 1] c2t3d0 139989 MB

Maximum Root Size: 139989 MB
Suggested Minimum: 11102 MB

AT LLERF S T ZFS Bt — e MEEL o WRIEFEP DAL, W2 iRtk
BB BN ECE - A s = B BB R - WUIRIEAE ) M REELT R TR
AR, WX \EERHE — D KRG TR o ECE HIF R - 38 A DAk
FEIESEB)IG 2258 5 QI R GRth - AN SZRRA AR RAID-Z i ACE -

HRBCE ZFS MRV E ZEE . 185 ILF 40 TR “ZFS fHAf it E Hlhee” -

4. BRFN SRR R TH DR HI B R — A
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a1 A 5[5 ZES ROCIE R G HIIG 2 (%)

FELLT RGN, %% T c1todo Fl c1t1do FIVERRIMIE &L« XM M & #0 L  BAT SMI
PREM > Fr 0o WIEREEEEH SMIFRE BB o WAUE 23R e (i
format SEHIFE P EHON BRSO X, ARG HEFTE I ZERET -

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

Disk Device Available Space

[X] ** c1t0d0o 139989 MB (F4 to edit
) [X] c1t1do 139989 MB

[1] clt2do 139989 MB

[] c1t3do 139989 MB

[ ] c2t0d0o 139989 MB

[ 1] c2t1do 139989 MB

[1] c2t2d0 139989 MB

[] c2t3d0o 139989 MB

Maximum Root Size: 139989 MB
Suggested Minimum: 11102 MB

Y1 "Available Space” (FJFHZS[A]) =R 0 MB, NIZE R ATREE A EF1HR
% . WA BRSO, WL AUE 2R . (6 fornat -e 0L
SMIBRZE EHThRIC L RGBT RS T -

WMARAE LR A QI G R, An e 2R 2 IR tld . ARER. 185
DLEE 102 TUHEY “U RIS ZPs fiith (223)5) 7

N ZFS TPt e s? 7 — P2 M RHBI - hER SoRE LTI

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

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

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

5. TERCBER A, AT DU 7E 25 T 2 [RIR% Bl bn 2 il B - (5 FH 3 = e (R B ek
ZFS TR « BIREARR « WA/ N R ASHA i 1 A K/ (W fE) - 8K
H. LR EE . B Ea] USROS /var KRG TR -
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A5 F09 ZBS RILIF R GG 25 (&)

5 4-1

FERLR G AREHESE R O 2 sBE -

ZFS Pool Name:

ZFS Root Dataset Name:

ZFS Pool Size (in MB):
Size of Swap Area (in MB): 4096
Size of Dump Area (in MB): 1024

(Pool size must be between 7006 MB and 139990 MB)

6. TEMERIFNZEREpEFT, DL B2 i B SO (B E)

Profile

rpool
zfsBE
139990

IR
IS

- fldn

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

100

Installation Option:
Boot Device:

Root File System Type:
Client Services:

Regions:
System Locale:

Initial
cltodo
ZFS
None

North America
c(cC)

Software: Solaris 10, Entire Distribution
Pool Name: rpool
Boot Environment Name: zfsBE
Pool Size: 139990 MB
Devices in Pool: c1t0@do
cltldo
7. WHESERIG . BEER ZFS A SRS E - B
# 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
c1t@0d@s®@ ONLINE 0 0 0
c1t1d@s@ ONLINE 0 0 0
errors: No known data errors
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 10.1G 124G 106K /rpool
rpool/RO0OT 5.01G 124G 31K legacy
rpool/RO0T/zfsBE 5.01G 124G 5.01G /
rpool/dump 1.00G 124G 1.00G -
rpool/export 63K 124G 32K /export
rpool/export/home 31K 124G 31K /export/home
rpool/swap 4.13G 124G 4.00G -
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a1 A5G ZES ROCIE R G HIIA 2 (&)

zfs list K REFIFRIA T AR B4 rpool/ROOT H s % H FEIEETE M T A
ERGICIE

8. BE{E[F—fE it E Hfth ZFS 5| 5152 (Boot Environment, BE), A LL{#i

A
lucreate fii% o

TELA R, @i T %47 2fs2BE BT BE - 40 BE @i &4 N zfsBE, Ul zfs list i
R - {H2, lustatus fi I ANSHAIA S AT BE, ELFIHT BE B SE K -

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

YNERAENR] it Fh B EEHT ZFS BE, 15 {5 SR ALIA N 1 12 -

# lucreate -n zfs2BE

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

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/clt@d@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/c1t0d0s0>.
Comparing source boot environment <zfsBE> file systems with the file

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

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

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

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

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

TEF —th A Bl ZFS BERY . {11 ZFS sl MIRIRThRE AT S BV BN BE -« A R fH
Live Upgrade #1T ZFS IR L 1F4E . 165 UL 110 T T ZFS i
A RGLEE T ZFS FROCHF R S (Live Upgrade)” -

9. BT, BNEHTSISHEL . Fi -

# lustatus

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

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

rpool 10.1G 124G 106K /rpool

rpool/ROOT 5.00G 124G 31K legacy
rpool/RO0T/zfs2BE 218K 124G 5.00G /

rpool/RO0T/zfsBE 5.00G 124G 5.00G /
rpool/RO0T/zfsBE@zfs2BE 104K - 5.00G6 -
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rpool/dump 1.00G 124G 1.00G -
rpool/export 63K 124G 32K /export
rpool/export/home 31K 124G 31K /export/home
rpool/swap 4.13G 124G 4.00G -

10. ENEFHBES|S, 1E#H luactivate TS »
= SPARC— YIRS SIS HE ZFS fEfig . 15 H boot -L dr - Hfi € W] Y BE

i, fEET SPARCHIARS: F. W[ boot - L i< I W] FHRY BE %113 « B
HTBE zfs2BE 5| %, 1HIEFEET 2. A, #AERAY boot -Z AT S o

ok boot -L

Executing last command: boot -L

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

2 zfs2BE

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

To boot the selected entry, invoke:

boot [<root-device>] -Z rpool/RO0T/zfs2BE
ok boot -Z rpool/RO0T/zfs2BE

= x86— 1 GRUB 3 H.0fi & &5 5/ BE
X515 ZFS X RGN HELZER, 1§55 ULE 136 TUHRY N ZES IR XRS5 -

v HMARESE G ZFS IRt ( REF )
WSR2 1A R A 5 ZFS B iR, n] DAEZee 2 JE A Il -
BRBHE AR ENER . 152 ILE 143 TR QI He ZPS FR it R po iz 5L .
1 BRIHEREARE

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

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c1t0d0s@ ONLINE 0 0 0

errors: No known data errors

2 MimB—EE . URERGR

# zpool attach rpool clt0d0s0 cltld0s0
Make sure to wait until resilver is done before rebooting.
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3 BEERERS . WAEHRSETK -

# zpool status rpool
pool: rpool
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scrub: resilver in progress for 0hlm, 24.26% done, @h3m to go
config:

NAME STATE READ WRITE CKSUM

rpool ONLINE 0 0 0

mirror-0 ONLINE 0 0 0

c1lt@ddsd ONLINE 0 0 0
clt1ld@s@ ONLINE 0 0 0 3.18G resilvered

errors: No known data errors

FERTE AR . EHTR P E AR SER . HEE BT B SR B E (R 2
BT -

resilvered 10.0G in 0h1@m with @ errors on Thu Nov 15 12:48:33 2012
4 WIFRREFAMUNEZNHEERISIZ-

5 WMALE . RERZBINFHHESIZF.

= SPARC—TE SPARC 35 PROM T {#i [ eeprom it %> B setenv iy % B EHELE 5| Fi%
%
= x86— HFTACE R4 BIOS -

LI ZFS IR 1EZ 4 ( Oracle Solaris Flash 34432 {2 3E )

M Solaris 10 10/09 ZATHT4h . W UUFEEA UFS RCPE R GIEL ZFS IR R G R G
% Flash IIF3CPF o ZFS FRUHLEY Flash IR SCPRRL & 8N ith o JREEH . (HACHAE FIFS i
142 DL RATA EHERR AR SEFRID o SCHAE FIFS (i & @ 7E 22 %8 Flash IHAS SRR i

f o AT DR AT 77 206 Flash VRSS2 1 -

w G Flash IRSCPE. ZIRRESCOE AT T 223605 [ 5 B ZFS IR RS &

Gt

= {4 ZFS Flash IFFYSCHEHUT JumpStart 22588000 & RGN WG 2245 -« All## ZFS Flash
FRS S 2 AR, A2 & DS SHEE - 1 -0 B T flarcreate fll
flar < AT DUHERR i ATAY B B £ -

T4 JE ] ZFS Flash NP SR 25 R G 2 0. 16 & E A FRRH -

= JA Oracle Solaris 10 8/11 &ZATh 46, o] LA FAZ B X2 2E1 Flash IHRY SR G2
R B ZFS X REN ARG - 1Ly, AT LUH A Flash VRSSO tuupgrade @i %
B HT#5 % ZFS BE -
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104

= JZ{T Solaris 10 9/10 Z 1T R GE LN INIE #ME T 124630-51 (SPARC) BifE #M
¥ 124631-51 (x86) 7 A ¥ Flash R4 422495 %] ABE »

» A% Flash VARSI R G RN B 2245 Flash IIRY SRR v 5 2R G Ak TAHTRI G
INIZERF LA - B, GISRAEIZAT Solaris 10 8/11 KITHRIV AL LA T —
AN ZFS Flash ARYSCHE . TG BIIR e lE R GE M NAZAE #4251 /2 Solaris 10
8/11- &SN, Flash ARG AR RM. H H 2fs receive an & 2R [AIEE % -

» 21T Solaris 10 9/10 KT BB F IR RGN E RS (WP /var ST
R ) NAETHSE] Solaris 10 8/11 & 1THR. X5 FH A% Flash VAR SO FITRFH N A
F]ABE. %M. Flash VAR SCEFZ2SE B

v HBEFEMR R GG 5 Q] ZFS Flash ISR ST IR R 58 _E 225 Flash M3
fFo B0, 7E sunav 2 4E L BIEEAY AR SCAF IR 2238 2 sundu R &L L -

w  FUSZRH#E A ZFS Flash VARS S HUT SE R0 0A 2245 - TCIE%e3E ZFS IRSUHE R G
Flash ZE 5 ARY SO W ITCTE 2450 & UFS/ZES AR S -

= M\ Solaris 10 8/11 ZAThRFFUE. W] LL{#H A UFS Flash IFRY4 S {2245 ZES IR &
45 . g

»  IERTE JumpStart ACE S H{# A pool e85, UFS Flash HRY S 223E 5] ZFS
RS
pool rpool auto auto auto mirror c0t@d0s@ cOtld0ds0

» {8 UFS Flash WS SCHHT SE BN 2268 A IR] . 045 ZES (E N S R -

o EARERF A T AR (AT SR HERAVEEERIRIN) - [HZEAE % Flash IH
PSR ARTERIER IR SR 5 [ 509 ZFS BE A 0l Hl - H2. ] flarcreate
o flar @ WY -R rootdir BEXUARAHBA . AT LUGE =4 75 | S A AR LA HL A AR 3t 10
TTIHRS -

= ZFS Flash AR A S8 TG FIHERR 5D SCHERY flarcreate Ml flar dn 1k
T o $HUBE A ZFS Flash AR ST HHERR B Pa 2 -

»  ZFS Flash A4 SCEASZFF flar info @i o 401

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

FEERGE BRI 2] Solaris 10 10/09 8L LA BRI ZATG - & AT LLEIEEA T 22 H bR
ARG ZFS Flash IHFS3C1F o FEAGTREANT

o EERG LM flarcreate iy < G ZFS Flash IR o AR A HY BT A £k
8 (B 7SS MIFe ik ) #RELASLE ZFS Flash AR SCHEH -

o (ERHERSE A — S Flash AR SIS B JumpStart BUE S -
» TERPRARGE B2 ZFS Flash HASCAF
{5 FH Flash AR 3CPF 2038 ZPS fRAAY . SEHRF DU A% -

»  {HH flarcreate B flar an < W5 E R ZFS R A% Flash IHEY S - WNR K TE
TE > M2 A A R Y Flash AR ST
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= {fi[ flarcreate -D dataset )\ Flash UFR4SCEF A HERRE @ U EGESE - 7T LLZ IR(F A It
TR HERR 2 S -

22558 ZFS Flash MRS SRR . LT T L E RS -

= Al [ Flash IHR SRS LB EIRE 0 ZEWSEBRAS L EHTE
@, AHTE QIR RS S I BATRHERR P TR B R RR AN - SCHGE RS & A HIETE
Flash R4S

o FRMEPR S F T B TR SRR 44 FRAHTE] -

= QI Flash VFRS SIS AL TEZDIRASHY BE (E#E RS L2 G Z) BE,  [FII 2 i
BE .

wila-2 {#F ZES Flash VARSI LHE R ST (JumpStart 2242 )

TEFE ARG FZ&EEE 23 Solaris 10 10/09 8L L FRIAITHRG . 5L AT I ZFS fRt Y
Flash IHFY SO - 40 -

# flarcreate -n zfsBE zfslOupflar
Full Flash

Checking integrity...

Integrity OK.

Running precreation scripts...
Precreation scripts done.

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

Archive creation complete.

Running postcreation scripts...
Postcreation scripts done.

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

TEERFLR MRS a RS L. G T 2T RGN JumpStart Bl &S - B
s CAURBCE SR 1203 2fs10upflar IRSSCHE

install type flash install

archive_location nfs system:/export/jump/zfsloupflar
partitioning explicit

pool rpool auto auto auto mirror c0t1ld0s0@ c@t0d0s0

wla-3 T 5[FHY ZFS IS RGHINIIG 2% (Flash RSSO 22%2)

1 AT AL SF Flash Ze3G e MR 2255 ZFS IROCHF R SE » HLAETBGE ZFS Flash IS SR E 42
Bl E AT -

1. £ "Solaris Interactive Installation" (Solaris 3 . 3\70%% ) F&EH, #%E4E F4 Flash %
T o

2. TE "Reboot After Installation" (ZZZEGEHTH | FME?) FEEA. % "Auto Reboot” (H
HIEHT515) 5 "Manual Reboot" (FEHEHT5|F) LMl

3. {E "Choose Filesystem Type" (JEEESCAFRGELM) BRFh. 1E#E ZFS.
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LI 7FS R ZE S ( Oracle Solaris Flash V34432 %2 3E )

w43 A 51FHY ZFS IROUHF R G WA 245 (Flash AR SCIF 2252 (%)

4. TF "Flash Archive Retrieval Method" (Flash IHR4R&ZE ) FEEEd, EEFERZETT
. WI"HTTP" - "FTP"~ "NFS"- "Local File" (AHISCF) -« "Local Tape" (AHf
iff) B "Local Device" (AHiE#) -

BT, G1ER ZFS Flash IHRS 2 M NFS fRS5 28 S 5200 1E 1EFE NFS -

5. 7E "Flash Archive Addition" (Flash VARSFTAN) FEFEM. $55E ZFS Flash IR SCRRIAL
Ho
B, SRAIEE NFS ilgSas . EMHE P bk bRz SS e, AR E 2 ZFS
Flash R4 SRS 42
NFS Location: 12.34.567.890:/export/zfsloupflar

6. TE "Flash Archive Selection" (Flash 4151 ) FE&HT. FHIARZ J71:H] ZES BE &
R

Flash Archive Selection

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

Retrieval Method Name

NFS zfsBE
7. BEE RN —AHRE (5URZEEN) - REEES TR E AR 120 -
»  Select Disks (1EFFE4AEL)
» Preserve Data? ({fEE(HEIL?)
= Configure ZFS Settings (fr & ZFS 1% & )
BEMEEE. SRJGEE "Continue" (4KEE) 7T .
il -

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

ZFS Pool Name: rpool
ZFS Root Dataset Name: s10zfsBE
ZFS Pool Size (in MB): 69995
Size of Swap Area (in MB): 2048
Size of Dump Area (in MB): 1024
(Pool size must be between 7591 MB and 69995 MB)

Q02K Flash IR SR ZFS 20080 A Som & TSR /var SUIF ARG
Wi ERXMIEHT, /var ERAHBRTEETERS ERBCE T .

» 7E "Mount Remote File Systems?" (ZEALZFE XA RGINE?) FREH. T
"Continue" (4KZE) -
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mla-3 A5 S ZPS (RO ARG 0IA6 2258

(Flash IHRS SO {2258 )

(%)

= #FE "Profile” (BLEMF) Fist. ANG & P4 BHATIEME S . H%

Begin_Installation (F2) -
Bl

Profile

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

Installation Option:
Boot Device:

Root File System Type:
Client Services:

Software:

Pool Name:

Boot Environment Name:
Pool Size:

Devices in Pool:

Flash
cltodo
ZFS
None

1 Flash Archive
NFS: zfsBE

rpool

s10zfsBE

69995 MB

cltodo

TR IFSIRXHFR S ( JumpStart %3 )

AJ DLAI3EE JumpStart Bt B S DL Ze3E ZFS #R S R G 8 UFS IR R % -

ZFS F#E B JumpStart Bt & SRR T pool KHETF o pool KBEFE S — I
R, FERA G — 1 HrY5 | 557455 (Boot Environment, BE) o #51] LL{# FH bootenv
installbe X#EFLL MK bename Fll dataset JEITEEAL BE UL FRFI GG B /var FiE

=5

e

A KA JumpStart IRER— (5 E . 1EZ UL (Oracle Solaris 10 1/13 %245

B : JumpStart Z%E) o

R EAE TR ZFS fRSCF R GERY JumpStart 248 fERCE X, I BB sl 2 &
gt 155 I 119 TUHR “f A Live Upgrade 137 8UH 2 B AT X351 2 %% (Solaris 10
10/08)” B2 123 TTHHHY “f#H Oracle Solaris Live Upgrade JER S AR B G XN RS (5

{i Solaris 10 5/09)

ZFS B9 JumpStart X

ZFS F#E Y JumpStart Bl & SCHEH R VFE LR R -

auto

HEDfREM - MGG 0 R Ko o R A £ /NS 2

B A LU/ N RN o (EEREN R T (W#GE ) - PRI B/
) WERATLLEYGER/N AN M2 2l REAT RER IR -

EA4E . LS| Oracle Solaris ZFS R Z 4k
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REZFSRITHERL (JumpStart 2235 )

108

B, WRFEE T cotodose. MITEFSTE all Bl auto KB I 2 I R Al BE
REgR I o 80 TUEERE RN Fr -~ XA B -

T ZES fRUBI . auto KBEFHY TAETT S att REEFRML s
AR A FH AT 5 23 1R o

bootenv FRIRG | FER IR -

EF LAY bootenv JCHE IR Al QI W] 5[50 ZFS FREFH -

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

installbe A H Z2FEH bename PEII K] BE-name WibRIAIHT
BE -
bename BE-name PR 245/ BE-name -

I bename ¥ H 5 pool FEEF—EEMH. M4
E5E BE -

dataset mount-point {5 AT 1R dataset K8 A FRIR 5 MR S 7 18

1 svar 8RS o mount-point {E 4 iR T
/vare BT, BT /var BLHEEERY booteny BT
BRI -

bootenv installbe bename zfsroot dataset /var

pool T SR BRI o LRI LR R T

pool poolname poolsize swapsize dumpsize vdevlist

poolname

poolsize

swapsize

dumpsize

vdevlist

PRI ORI 2R o R R B E B9t KN (poolsize) KIS
EM—EE MBI (vdevlist) QI3 - poolname {HA
NARRIE M AIR, B X A i .

A€ EONERYIH AN o Z{E LA auto Bl existing « 1E4:
SERLHR M (WHEAR/NE) T auto [HARRATRER A
iR/ e BRAFEE g (R GB) faE. ANIR/NEAI MB
P AL o

FE & BANER SSHAEH K/ o autofEHF(HFHERE R SZH K
/o ST LU size (B E K/ o BRAFIET ¢ (R GB) $5
€ NI/ MB AT

a8 EOIERHEAR G KD o auto (EHFRIHHE ARG HURE fif
RN o AT LUEH] size (EHRE K/D - BRAEEL g (FOR

GB) f5E, BWIR/NEH MB g HAiL o

fEE E A TR hAY — D el MR o vdevlist FIFE S zpool
create an SHUREZUAHE o LIS, QIRFEE T2 D ies. WY
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SCFPERICE - XTI, vdeviist I & L2 ST - any
{EFOR 2RI 208 5 — D A EH B -

TR 2 DAL, BEIEAI AN B E w8 R
N ARE - BREIEBRBFENNELER. ES5 0
£ 40 U “BHRTFH M ACE” -

ZFS B JumpStart BL & 32 &R~ 51
BB T ZFS 55 JumpStart BB SCHE 7

LA BE B SCHTEE pool newpool SRIRAUHTIM (EH AN auto X8 F H 5hik B 48 E
RN HHATOIEZESE (H install type initial install $85E) o ACHLXIGANIEE
g AR/ NEZIAE (H auto REEFHARIN) - RAWEHEILE (Hnirror XEF
PRiR. WELFEE Y cotodose Fll cot1deso) o ffiH bootenv KEEF IR E 5| SEAEFE

fE, AKHET installbe FRZ22EHT BE. A4 s10-xx U BE

install type initial install
pool newpool auto auto auto mirror c0t0d@s0® c0tld0so
bootenv installbe bename s10-xx

DL D B SCFTE & M newpool UM (K/NA 80 GB) HIHUTWIMA LS (HXHtT
install typeinitial install$8%. {#H sunwcall JCiE) - GIESZ AT EH 2 GBI
THAER 2 GB WG . R HEE P 2 LLAIEE 80 GB ith 1y o] F 1% & F4 B B R
B o WEREEXFEMA R, WL - HH bootenv KBRS | S EIRHE IR E
B R T installbe Z2EHT BE, FHAIE X N s10-xx B bename o

install type initial install

cluster SUNWCall

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

JumpStart 2315 S VLRI G4 ZFS Rt R4 &1 b R B sl i UPS SUPFRSE - A4
AGAEWMEAE . B2, HEEEMURA Tl MRS (TR L
MBI T K -

ZFS B9 JumpStart [5) 71
JFAATT A1 S ZES HSCPERGEY JumpStart 2462 Bl 1 HELL T I

» EABERENE ZFS it T JumpStart 2035 DLGIEE AT 5 [ S8 ZFS IR RS - 070
{5 FH SR ALY T HTEEA B BT ZFS 17fifith -

pool rpool 20G 4G 4G c0t@d0os0
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ERBE ZFS IR R BB E #7 ZFS 1R F 5 (Live Upgrade)

WTE FHTgE R 53 o TS 2 B A It Q0158 94 DUFRAY “SZFF ZFS T iE /Y
Oracle Solaris %&£ 223K Fll Oracle Solaris Live Upgrade Z K> IA « #il41. LR RHI
FRI LA SR 0 B AN W R SZHY

install type initial install

cluster SUNWCall

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

PUTF R B R (AR 01 2 T AR 32

install type initial install

cluster SUNWCall

pool rpool all auto auto mirror c0t@d0s0@ cOtld0s0
bootenv installbe bename newBE

T 22 ZFS IR X R AT B 37 ZFS IR ) R 4 (Live

Upgrade)

110

5 UFS A FHAH5CHY Live Upgrade THREIEA AT+ HH TAET 5 Jeni AT b —
(S

PR T FAITHEE :
= UFSBE %] ZFS BE (i %%

» fF UFS RS RGLITFS B ZFS IR RS, Wil -p it idE €I ZFS 17
fighth -

» R UFS IR RGTEARR 4 B EEAHA, MR X eH T 5] ZFS iR
i .

m  7E Oracle Solaris 10 8/11 Z{THR™. ¥4 UFS R X R ZiT# 5| ZFS R4 R Gl
A LAFE € B var XX RSE

B URS IR XX RGTR B ZES IR X R G REA L FEA T -
1. 24N TFH Live Upgrade IE#MEF (WIRTE) -

2. TEfEAMTEE T SPARC 5L T x86 W23 R %% . %% 24 HiIHY Oracle Solaris 10
%ATHR (Solaris 10 10/08 £ Oracle Solaris 10 8/11) »  Si{s A bR FH 25 FE 2 e
Y Oracle Solaris 10 &1 TR T % -

3. J&1T Solaris 10 10/08 B LA BRI EZATHRAY . 9 ZFS MRS A i Allsd ZFS f7AiFith -
4. fiiH] Live Upgrade s UFS iR RGLITH 2 ZFS fROCIE RS -
5. {#if] tuactivate i S5 ZFS BE -

»  BXPEFHER ZFS BE

» O] LAHEH tuupgrade ar S E N IR 1Y ZES BE. 3& AT LA{#H A Luupgrade i@ it
ZFS Flash TS SCPEF-4 45 F ZFSBE - AXEHE. 1HS Il 4-8-
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ERE ZFS IR R BB E #7 2FS iR FR 5 (Live Upgrade)

»  {E[R M A EET ZES BE Y. Live Upgrade AJ A{#F ZFS PRIEHIEFEIBE -
It % BE ELAE ARTHY R AT G %

o XIFFERBZEF - ATLLIMEA X RS, HAE Solaris 10 10/08 41T R HH S FHKAD
EAMR - M Solaris 10 5/09 ZATHUTIA, SCRFEZHXEBIE . FRXELER. 1E5
JLLAT &7
= 5 119 FUHHRY “[ ] Live Upgrade 174 B2 B A X1 A 5t (Solaris 10 10/08)”

» 58123 TUHIAY “f#H Oracle Solaris Live Upgrade ;{ER B E G XN A5 (AR
Solaris 105/09) ”

MRELGIHRAXIBRIRSE 65 0L 112 TUHH) “(EH] Live Upgrade 1TF% 5 B H7
ZFS U PE ARG (AEAXE) 7.

A 2% Oracle Solaris Z#£ ] Oracle Solaris Live Upgrade TIREMUTEAHZE . 1S UL (Oracle
Solaris 10 1/13 4545 : Live Upgrade FIFHZALLI) -

A 2% ZFS Ml Live Upgrade ZKIU(E 2 155 ULH 94 TUHY “3HF ZFS AT 280 /2 () Oracle
Solaris 22 2K HI Oracle Solaris Live Upgrade 223K »

Live Upgrade Y ZFS iT % o] &

{8 F Live Upgrade % UFS HR3F R 4T 2] ZFS IRSUHF R G 21l G & E LT R -

= Oracle Solaris 2232 /7 GUI RUBRETHEIIA uf F T M UFS #RCIE R G851 ZFS fRXC
RGNS - ZN UFS U RGEdTIZN . L8 Live Upgrade -

»  [Ei#1T Live Upgrade ##/E 2 fif . QIR H T 51 5/ ZFS f74if i - tboh. T4
AT S SRR 2 2 B T A 2 8 1 2 015 ZFS FRth - 314
# zpool create rpool mirror c1t0d0s0® cltld0s0
Bl 2 fr . IETRRE R TR AL B SMI (VTOC) FRZ5 M AN 2 EFLAR
Z o WEREF SMI PR EFTN SR EAREE THFRR PRSI B R R AR B 5 X 7
Fo ERZEIBOT . ATAREA RN A TR TR 5 F

s FEABEfEFH Oracle Solaris Live Upgrade M ZFS BE | UFS BE - 4154 UFS BE iT#%
F| ZFSBE. Jf H&H UFSBE. MInl LM UFS BE 8( ZES BE 515

» GEEH zfs rename di L E a4 ZFS BE. [A Live Upgrade JCiE ol 2 4 B 56
B 8T (W ludelete) TR SEFR b, GIRA SR @A BE, NI
B ) Edn 4 ZFS MBSO RS -

» GIE&EABE (EBERYWEE) B AEEMEA -f~ -x- -y~ -Y Al -z ET{ELE BE i
FEECON R HERR SO - FELLTIROCT 84T AT AGE A AL AEATHERR IE I E. -

UFS -> UFS
UFS -> ZFS
ZFS -> ZFS (different pool)

FA4E . REH5|Z Oracle Solaris ZFS IR X R & 11


http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=OSTLU
http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=OSTLU

ERBE ZFS IR R BB E #7 ZFS 1R F 5 (Live Upgrade)

» BT LLE M Live Upgrade 1§ UFS #R S ARG THR SN ZFS IR RS HARELA
Live Upgrade FF ARSI R GE 8L =30 R 5%

»  AREMEA oA QI EGER ZFS RO RS -

o IR ECR ARG A IS B TR R, TR EF S 135 DI SE Tl ZFS ALt
FIEEHHE -

£ LiveUpgrade TR EFH ZFSIRXXEFE RS (
BEHXIE )

LU R BB A0 s UFS R R GRS B ZPS IRSCPE R GE. DL AR 3T ZFS fR3C
&Y.

IRE TR ECEH A KRS, HS AT & .

w5119 TUH “f A Live Upgrade 137 82 B A X381 2 %% (Solaris 10 10/08)”
w5123 TUHIY “f A Oracle Solaris Live Upgrade JITf 8 A BB XN RS (FAR
Solaris 105/09) ”

wfl4-a  fiiH] Live Upgrade 1§ UFS fRSCIF R GEITHE F ZFS RS 2 4¢

DL R B Q0] N UFS AR SR R GRS 2l ZES #R SR SE - B8 UFS R R 4L
4] BE ufsBE FH -c JEHIARIH o QIR ELHE AlIERY - eTil. Wi BE AR 1%
PR o 7 BE 2fsBE FH -n IR « EHUT Lucreate #EZ B, ZFS 170l it A 0117
1.

WIBEERI 73 AN R R N L 4 ZFS A7t . A BE(E ZFS A7 il ith ol TH AT A 5|

S QIR 2 AT TEERARE A T AR £ 2 SMI(VTOC) SR A& EFI bR
o AR SMIARZE BT AL IR EIRE . 1 PR B B R PR S 2 X7
FEo ERZEIGOT . FrEwEEENA TR TRt D A

# zpool create rpool mirror clt2d0s@ c2t1d0s0

# lucreate -c ufsBE -n zfsBE -p rpool

Analyzing system configuration.

No name for current boot environment.

Current boot environment is named <ufsBE>.

Creating initial configuration for primary boot environment <ufsBE>.

The device </dev/dsk/clt@d@s@> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <ufsBE> PBE Boot Device </dev/dsk/c1t0d0s0>.

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

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

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

Source boot environment is <ufsBE>.

Creating boot environment <zfsBE>.
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w#la-a fiH] Live Upgrade i UFS fRSCIF R G H ZFS IR 248 (&)

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

Integrity check OK.

Populating contents of mount point </>.

Copying.

Creating shared file system mount points.

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

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

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

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

lucreate ¥ /ESERG > A lustatus i S & & BERE - 140

# lustatus

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

KIa. BFE ZFSHMYIER - FHIA:

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.17G 59.8G 95.5K /rpool
rpool/ROOT 4.66G 59.8G 21K /rpool/ROOT
rpool/RO0OT/zfsBE 4.66G 59.8G 4.66G /
rpool/dump 2G 61.8G 16K -
rpool/swap 517M 60.3G 16K -

BT R, (] uactivate iy E0EHT ZFSBE - #1401
# luactivate zfsBE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfsBE>.

3k >k ok ok 3k >k sk 3k >k ok ok 3k >k ok K >k ok ok 3k >k ok K >k ok ok 3k >k ok Sk >k sk ok 3k >k ok Sk >k ok k 3k >k ok 3k >k ok k 3k >k ok sk >k ok ok 3k >k ok sk >k ok ok ok >k ok ok >k ok ok kK ok

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

K >k 3K 5K 5K 3K 5K 5K >k 5K 5K >k 5k 5K >k 3K 5K >k 3k 5k >k K 5K 5k >k 5k 5K >k 5k 5K >k K 5K 5k >k 5k 5K >k 5k 5K >k 3k 5K >k 3k 5K >k >k >k 5k >k >k 5K >k 5k 5K >k %k 5K >k %K >k >k %k >k >k Kk >k %k
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7l a-a {HH Live Upgrade £ UES IR XM R G148 ZES iR AR GE (&)

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

BTk, RAENT S E ZFS BE-
# init 6

ff§iA ZFS BE s& AL TG sIRES -

# lustatus

Boot Environment Is Active Active Can Copy

Name Complete Now On Reboot Delete Status

ofsBE yes  no  no yes -

zfsBE yes yes yes no -

MR E UFS BE. DA EHT S ATES S ZFS BE B AR FTE ZFS it . HAEA]
1E UFSBE AN HENATH -

MR AT ZE UFSBE A LA# ] Ludelete i< 15 HLAMER -

wfila-5 {fiF Live Upgrade M UFS BE fill# ZFS BE (EA5 Bl svar)

TE Oracle Solaris 10 8/11 Z1ThRH . FILLHR] lucreate - D EHIE E1E R UFS IR X &
It £ ZFS IR XA ARG, BRI fvar XIFRYGE - TELL Rl BIER
UFS BE TR 2| — B A B /var KRS ZFS BE -

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

Determining types of file systems supported

Validating file system requests

Preparing logical storage devices

Preparing physical storage devices

Configuring physical storage devices

Configuring logical storage devices

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <c0t0d@s0>.
Current boot environment is named <c@t0d0s0>.

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

INFORMATION: No BEs are configured on this system.

The device </dev/dsk/c0t@d0@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <c0t0d0s0> PBE Boot Device </dev/dsk/c0t@d0s0>.
Updating boot environment description database on all BEs.

Updating system configuration files.

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

Source boot environment is <c0t@d0s0>.

Creating file systems on boot environment <zfsBE>.

Creating <zfs> file system for </> in zone <global> on <rpool/R0O0T/zfsBE>.

Creating <zfs> file system for </var> in zone <global> on <rpool/RO0T/zfsBE/var>.
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Ffila-s {HH Live Upgrade M UFSBE filli& ZES BE (B H #IAY /var) (&)

Populating file systems on boot environment <zfsBE>.
Analyzing zones.

Mounting ABE <zfsBE>.

Generating file list.

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

100% of filenames transferred

Finalizing ABE.

Fixing zonepaths in ABE.

Unmounting ABE <zfsBE>.

Fixing properties on ZFS datasets in ABE.

Reverting state of zones in PBE <c0t0d0s0>.

Making boot environment <zfsBE> bootable.

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

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

# luactivate zfsBE

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

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

A B H AN ZFS KRS - il

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 6.29G 26.9G 32.5K /rpool
rpool/ROOT 4.76G 26.9G 31K legacy
rpool/R0O0T/zfsBE 4.76G 26.9G 4.67G /
rpool/RO0OT/zfsBE/var 89.5M 26.9G 89.5M /var
rpool/dump 512M 26.9G  512M -
rpool/swap 1.03G 28.0G 16K -

il a-6 {#H] Live Upgrade M ZFS BE ll## ZFS BE

FE[R]—3tH )\ ZFS BE €] ZFS BE dEH R4, RO ZERVE( FH ZFS HRERAI s ThRE - 40
YY) BE 3 REEIR — ZES it AT DL - p R0 -

WHRE LA ZFSBE, 15T LT #BAERIERE R BE 515 -

= SPARC: FJLU#H boot -L @ & hRiA ] HAY BE- 28/ {# M boot -z dp S F— 1 HE
MH5[ S BE -

= x86: YA L GRUB ¥ HHIERE— BE
ﬁ%%& l:l/u\’ iﬁ%ﬁ%@”‘l—lzo

# lucreate -n zfs2BE
Analyzing system configuration.
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a6 {HH Live Upgrade M ZFS BE fil] % ZFS BE (&)

No name for current boot environment.

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

Creating initial configuration for primary boot environment <zfsBE>.

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

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

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

Creating clone for <rpool/R0O0T/zfsBE@zfs2BE> on <rpool/RO0T/zfs2BE>.

Setting canmount=noauto for </> in zone <global> on <rpool/R0O0T/zfs2BE>.

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

Rfl4-7  FEHT ZFS BE (Luupgrade)
fasaT DAfel FH A R A B BB 1M 7 B 3T ZFS BE -

FEARIERMT

(i lucreate fy & |82 F BE -
»  HIEIZEH BE HAH5S .
s [ Luupgrade d 2 A MR EL SIS #E 7 DLBE T 3 ZFS BE -

# lustatus

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

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

Adding packages to the BE <zfsBE>.

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

Chelsio N110 10GE NIC Driver(sparc) 11.10.0,REV=2006.02.15.20.41
Copyright (c) 2010, Oracle and/or its affiliates. All rights reserved.

This appears to be an attempt to install the same architecture and
version of a package which is already installed. This installation
will attempt to overwrite this package.

Using </a> as the package base directory.
## Processing package information.
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Rfla-7 FEHT ZFS BE (Luupgrade) (&)

## Processing system information.
4 package pathnames are already properly installed.
## Verifying package dependencies.
## Verifying disk space requirements.
## Checking for conflicts with packages already installed.
## Checking for setuid/setgid programs.

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

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

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

Installation of <SUNWchxge> was successful.
Unmounting the BE <zfsBE>.
The package add to the BE <zfsBE> completed.

o W] LLEIEEHTHY BE SR ST B BEHTHY Oracle Solaris A 1THR - 41 -

# luupgrade -u -n newBE -s /net/install/export/slOup/latest
Hr - s ST E Solaris Z2E/ BTN E. -

= 4-8 {41 ZFS Flash IH#4 {46138 ZFS BE (Luupgrade)

£ Oracle Solaris 10 8/11 Z1THrH' . T LA{# ] tuupgrade 1% WERAH B ZFS Flash AF43C
{0 ZFSBE « ZEA T FEUT T AT -

1. NEH ZFS BE i AL 0% Flash AR S -
f4n -

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

Checking integrity...

Integrity OK.

Running precreation scripts...
Precreation scripts done.

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

Archive creation complete.

Running postcreation scripts...
Postcreation scripts done.

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

2. FEET 1 ARGIAIEER ZFS Flash AR SCPHR Iy il B vl R -
AIRERY Flash VARSI E AR AMSCAERSE - HTTP~ FTP - NFS 5%
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=5l a-8 {4 F ZFS Flash IHF4SC-01]% ZFS BE (Luupgrade) (#8)

3. fErEARG B — P2 H A& ZFS BE -
] -s - EIiFE X 2 2 ZFS Flash RS SN AHH AR 2 H BE -
fian -

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

Determining types of file systems supported

Validating file system requests

Preparing logical storage devices

Preparing physical storage devices

Configuring physical storage devices

Configuring logical storage devices

Analyzing system configuration.

No name for current boot environment.

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

Current boot environment is named <s1@zfsBE>.

Creating initial configuration for primary boot environment <s1@zfsBE>.

INFORMATION: No BEs are configured on this system.

The device </dev/dsk/c0t@d0@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <sl@zfsBE> PBE Boot Device </dev/dsk/c0t0d0s0>.

Updating boot environment description database on all BEs.

Updating system configuration files.

The device </dev/dsk/c0t1d@s0> is not a root device for any boot environment; cannot get BE ID.
Creating <zfs> file system for </> in zone <global> on <rpool/R0O0T/zfsflashBE>.

Creation of boot environment <zfsflashBE> successful.

4. ¥f ZFS Flash GRS S22 5|5 FH BE H -
Fan -

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

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

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

The media is a standard Solaris media.

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

Checking for existence of previously scheduled Live Upgrade requests.

Constructing flash profile to use.

Creating flash profile for BE <zfsflashBE>.

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

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

The operating system flash install completed.

updating /.alt.tmp.b-rgb.mnt/platform/sundu/boot archive

The Live Flash Install of the boot environment <zfsflashBE> is complete.
5. #UE A BE .

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

Modifying boot archive service
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wfla-8 i FH ZFS Flash IH#4SC f-81% ZFS BE (luupgrade) (&)
Activation of boot environment <zfsflashBE> successful.

6. HEHTHIFARY-

clone-system# init 6

£ H Live Upgrade T I AR E B XIFHI R 4
(Solaris 10 10/08)

A LAf# ] Live Upgrade iT# B X R . {HTE Solaris 10 10/08 & 1T Z FHVAL E
IR o 4R 2 BT 5 Solaris 10 5/09 BLLL F L FTAR. AT 30455 & Kl & - 46

HEZER. ESULE 123 TTHHY “/#H Oracle Solaris Live Upgrade iE7% 8 2 2 A X 181y
#%¢ (£ Solaris 105/09) 7

AN AT 2 AL B B A DRI RS, DUE ] Live Upgrade THEMIE#MZ &
Gt o MRBIBERA XN ZFS IRSUF RS, 1HZ ILE 112 TR “FEA Live
Upgrade iTF BUEHT ZFS IR RS (AEAXIE) 7.

YR EAE Solaris 10 10/08 ZATHHIIF BA X AL E B F X RS EAEF

PRpuREE
w5119 TR “UUT R UFS L BA X IEIREY UFS iR R G 5| ZFS fRHF R 48
(Solaris 10 10/08)”

= 5121 TUHRAY “UMATELE ZFS B XISARIY ZES MRS 2 5% (Solaris 10 10/08)”

s 122 TUHRAY UM TR BB #h ZFS | B XIARIK ZFS HR S0 2 %% (Solaris 10
10/08)”

w5 140 TUHHY “fiR ARG h 5 | S/ ZFS 3 S R)E (Solaris 10 10/08)”

IR AR B ZFS IR ARG ARG L IR E XIS DU ] A2 R4 (8

H Live Upgrade -
v Y% UFS EE B XISRA UFS R LR F TR R ZFS IR R %
(Solaris 10 10/08)

I PR R AT 225 1 XIS UFS fROCHF RGOTRS B ZFS IROUIE RS, AR Tt
P B+ ZFS DX IR & -

TEIGER IR, AR ZFR rpoots 120555 (Boot Environment, BE) 7Rl #
FRUL s10BE* JF2k -
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120

MR ARG LS THIR S HTRY Solaris 10 Z1ThR » 1EHEFLKE Solaris 10 10/08 & 1Tk -
A KIIBAT Solaris 10 KATARIN ARG HITIHRIIE (5 E. 162 UL (Oracle Solaris 10 1/13
ZFEFEF « Live Upgrade FIFALK) -

IR -

# zpool create rpool mirror c0tld0 cltldo

ARMESRE R 155 ILE 94 TUHRY “SFE ZFS BTl /£ Oracle Solaris 245 23K
Fll Oracle Solaris Live Upgrade 23K o

IAC 5| 5 UFS IRE Y X3
B ZFS 5| S IREE .

# lucreate -n s10BE2 -p rpool

I & FHERRI A 08T BE BB . R4 A0AY BE (EFEIXIR) S HIEX LR
&£,

a<

IR ZIFS 5| BN E .
# luactivate s10BE2

TE. RGUIELEIZTT ZFS IRSF RS {H UFS ERIXIBRIE UFS IR RGiH -
LPITIR SV IR UFS XKoL 21T 88 B H5 ) ZFS BCE -

EHFEIEES%.

# init 6

15 X1 F 722 ZFS BE
a. 5|BKXIE.

b. fEitHEIES—1 ZFSBE.

# lucreate s10BE3

o HMIEFSIFHE.

# luactivate s10BE3

d. EFNSISEL%-
# init 6

It PR T3R5 25 'S ZFS BE FlI X 45 -

Oracle Solaris ZFS & IE$ERT - 20134 6 B


http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=OSTLU
http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=OSTLU

ERE ZFS IR R BB E #7 2FS iR FR 5 (Live Upgrade)

8

FRREMEB R AR .
1T Live Upgrade FUHYEE IR ARG ZN BE ATBETCEES S [A201% BE HHRY ZFS Bfa i oliX
IkH) ZFS BHE S TO I H A -

a. &F zfs list i -
A HA ARG s - a0

# zfs list -r -o name,mountpoint rpool/RO0OT/s1lOup

NAME MOUNTPOINT
rpool/R0O0T/s10up /.alt.tmp.b-VP.mnt/
rpool/RO0T/s1@up/zones /.alt.tmp.b-VP.mnt//zones

rpool/R0O0T/s1@up/zones/zonerootA /.alt.tmp.b-VP.mnt/zones/zonerootA
f ZFS BE (rpool/RO0T/s10up) MIFER SR / -

b. EE ZFSBE R EHIEENZEE S -
#4n -

# zfs inherit -r mountpoint rpool/RO0T/s1l0Oup
# zfs set mountpoint=/ rpool/R0O0T/s10Oup

« EFM5ITES.

S [ S E BE FUETR (7 OpenBoot PROM #&/7F 8 GRUB 3 Hirh) B, 3EF%
MRS IF T HFE 50 BE -

WNAER & zFS L BB XIRAY ZFS 1R 34 Z 4t (Solaris 10 10/08)
3 R AR T 1 B ZFS RSO RGN AT LU (T FF AL sl 4 1 ZES KISIRAL S « et
BOE M. ZFS XISAR Ay ZFS $fa 4

FERERIPIRT RO EFRA rpool. TEEH5 [ SERERIREIL IR s108E X IBEHE
SR BIRA LML B BAEE TR - ELL T REIT . KIREHESE L FRN zones -

FEAXERXAREREFI JumpStart ZEFZRERF ZIFSIRNES -

MRPEEERR LR 155 UL 97 TUHRY “&23E ZFS fRSCMF A% (Oracle Solaris #1146
Z%E) EEE 107 TIP3 ZES RS R 5% (JumpStart 225 ) .

N EIEMRMS I B RS .

BB BEE LA T IR FHITHAE -
Bign -
# zfs create -o canmount=noauto rpool/RO0T/s10BE/zones

% canmount JBEHI{E IR E M noauto AT 11D Live Upgrade . =UHRIERI R SEE 20 CAS L
SN LAt T AR BRI -
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EEE R XSRS
# zfs mount rpool/ROOT/s10OBE/zones

BHESEHEAE /zones -
AN KR G HEHEEE -

# zfs create -o canmount=noauto rpool/RO0T/s10BE/zones/zonerootA
# zfs mount rpool/ROOT/s10OBE/zones/zonerootA

EXERE R EIREEZBIRUR -

# chmod 700 /zones/zonerootA

BEXE TR EXEREE

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

A jE i DL R EETES | T RGN BB [ X8 -
zonecfg:zoneA> set autoboot=true

LI -

# zoneadm -z zoneA install

5| X1 .

# zoneadm -z zoneA boot

WA F 2R 240 ZFSs £ BB XIFRAT ZFS IR F 4 (Solaris 10
10/08)

YT ETH RSB ZFS B XY ZES fRSCF RGNS iEHUTIH i fE  IX ek
LR ARG, thn] U2 AR -

FEIREI IR newsE :EFT TR EUE N BE FUZR B4 7K -
% BE AT FAEREIEA] -

# lucreate -n newBE

R v A ) BE, BAEATA X8 - R REE BE AR G — M EdE S - %
£ 5 S pirfRt A R At rh QB a4

R TIRIEZ — A RFR RIS HME 7 R F 237 BE
u ﬂé&/ \«}L

# luupgrade -u -n newBE -s /net/install/export/slOup/latest
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3

Hrr -5 BETHHE E Oracle Solaris Z245 7 R AN B -
o CHEAMEF R EIET BE -
# luupgrade -t -n newBE -t -s /patchdir 139147-02 157347-14
HIEHTBE .
# luactivate newBE
MFTEERIBES| & o
# init 6
PR IRAT AR e B Bl )
H1 T Live Upgrade HHYEH 1%, AFVEZ) BE ATRETCIE T[S [ J91% BE FHRY ZFS B S 5l X
) ZFS KHE SR A TR HEEUS -

a. BF zfs list i -
A HA ARG - a0 -

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

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

rpool/RO0OT/newBE/zones/zonerootA  /.alt.tmp.b-VP.mnt/zones/zonerootA
fR ZFS BE (rpool/R00T/newBE) FEE SNy / -

b. EE ZFSBE R EHIBEENFEH S -
fan -

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

« EFN5ITES-

S SR E 5 [ SHSEIEST (£ OpenBoot PROM $ /R f3f | 8 GRUB 3¢
M) I GEFERINIEE IE TR S R SR

{§ FH Oracle Solaris Live Upgrade TS AR EF X
W Z S ( 1K Solaris 105/09 )

M Solaris 10 10/08 ZAThRFF46. AT LA Oracle Solaris Live Upgrade JJREITF% B 14
BAXEM RS - M Solaris 10 5/09 Z{ThHIT1E Live Upgrade 25 Z figi (FRF15E
) XA E -
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AT TEE I\ Solaris 10 5/09 ZATRRITAG . ATACE BA X RSt LLEHH Live
Upgrade THEMEMZ RS - YR BT B A XIH ZES RO RS 155 0L
55 112 TUH “fEH] Live Upgrade iR B T ZFS R RS (A EAXE) 7o

M Solaris 10 5/09 Z1THUT4A . X ZFS FIX I8 {# ] Oracle Solaris Live Upgrade i . 154 &
AT LA :

» A Solaris 10 5/09 A AT RRITUE SCHFIY DX IEAC & (# H Live Upgrade. B SEA4 20 {#
FRUETHRTE T 15 2 S5 TH4% 5 Solaris 10 5/09 BY DL & FTHR -

» AE. FEATLUHEH Live Upgrade £ B8 X SR IY UFS iR R GEER 2 ZFS FRSCA:
A5, WA UF R E & ZFS HRSCH R G X IR -

w  IBTCRE AN S SR X I B SR Solaris 10 & 1THREL#21 T4 % Solaris 10 5/09 B
DL ERIAATRR -

M Solaris 10 5/09 ZATHRFIG . MREE IR B EEE X AL, §EEU G

.

.

w5 124 TUHEY “SCRFRY ZFS FIDKIRACE SR (AR 1K Solaris 105/09)
= 5 125 GUHHY <G B B ZFS MRS R GEMIX AR ZFS BE (H{K Solaris 10

5/09) ”
w5 127 GUHHY QAT TR BB BAT DXARAY ZFS IROSCHF RS (BRAK Solaris 10
5/09)

w58 130 DL QU B B X EAR A UFS IR X R G0 3] ZES IR A48 (i
Solaris 10 5/09) ”

2RI ZFs KIFRALE SR ( H 1K Solaris 105/09 )
TE{# i Oracle Solaris Live Upgrade ITM UM BA X R GE 2 1l TF BB B LFHN
X -
» G UPS R HRGEBE ZFS IRXH RS — FHF LT XISHRICE
» UFSHRXPFRGHHTHE X
= UFS ISP ARG EEE R+ H %
= UFS fROCPF ARG X ISR AL T UFS RS R 45 H serall UFS RO R G HEHUR
H+H . ZPs JERith B A DOmiR
ANSEHF DL KSR E D 1 UFS IROCPE R G -
o ERBEFAR ZFS IRH RS — FF U T XIERICE

» (i ZFS fRh SRR P SE R GEN - BIAT. /zonepool/zones 32 A AR 5Z
e TERLAEIT . WIRTEHUT Live Upgrade BEETR IR HE XSRS 7
4t Live Upgrade 12 QI XIARHY SCAF RS (zoneds) «

» T ZFS XM RGN E N ARG EF Hx (RERRKIEBERERTE) - fl

W, /zonepool/zones/zonel K1l /zonepool/zones/zonel dir i& A LL¥ZAZHY o
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TELLA TRl zonepool/zones & — & XIHRI S RSE. rpool B3 ZFS
BE:

zonepool
zonepool/zones
zonepool/zones/myzone
rpool

rpool/ROOT
rpool/ROOT/myBE

YUERMEH N H11EYE. Live Upgrade 24 zonepool Fll rpoot BE HHHY [X 35k S it 1R i -
BTN
# lucreate -n newBE

Al newBE BE, i T rpool/R0O0T/newBE 1o BIVEG . newBE £2{Iti/j[F] zonepool A
PR -

TE A REI. G058 /zonepool/zones s&— T H¥, A EHBMP S F
4%, N Live Upgrade 25 HAF R rpoot RO I TITH -
» FEEFLT ZFs XA E :

» Y4 BE BEIE2 R XK HH X1 BN TZE M S R g RS
Wf. JCEE{d Live Upgrade I & I BE - HI41. WIIR zonepool A — &K
H /zonepool WISCHEARYGE . WITCEEHIA — N IX ISR 1% E Y /zonepool AYE 4
JR X35, o

» AREERRXEM setc/vistab X NAE 2RISR G RH - 1F
W zonecfg [ add fs THEEVIE 2 R XA I S R % -

= UFS#1ZFS RIFHEBHARERE —&F T FITRES A UFS 5L ZFS PR R IER 5

T 2 -

» SR EAE Solaris 10 10/08 & 1ThHRAHFLIEEE 119 7T “[iH Live Upgrade 1T /5 8(F+
P B XA 25 (Solaris 10 10/08)” ATk iy 5 AL E T X 5k EL 4 E| Solaris 10
5/09 8L EREATRR. AT LLER S| ZFS RS RS, 80 {HH Live Upgrade
253 Solaris 10 5/09 B, LA ERI 4 TTHR

s FTEREB X AIEX ISR, #IU zones/zonel £l zones/zonel/zone2 - &

N, 5 ShFEEk T aE M

v ilﬂﬁﬁ;:ui%ﬁﬁ ZFS 1R X & e #0 X 1 4R B9 ZFS BE ( &1k Solaris 10
5/09

PIAT Solaris 10 5/09 B LL_ERYRATIRID OG22 2 i (I FE G ZFS fROCHE &
G- i luupgrade it 4% ZFS fSCHF R GETHE] Solaris 10 5/09 B LA E %472
Ji. ABRTLLEEFIERE o 2805 AT DAFHERmiefE wh i FH RO 72 G i) ZFS BE -

TEfGHBI A . Oracle Solaris 10 9/10 7~ R EE(E /rpool/zones HHEAH ZFS FRSUE 7
IR ISR BHEEE - A E N 2fs2BE [ ZES BE, A J5 AT DA EE1 T F- sl i& b -
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BENER ZFS XTHERS -

# zfs list

NAME

rpool

rpool/RO0T
rpool/RO0T/zfsBE
rpool/dump
rpool/export
rpool/export/home
rpool/swap
rpool/zones

USED
7.26G
4.64G
4.64G
1.006G

44K
21K
16
633M

BRREME| ST XiE .

# zoneadm list -cv

ID NAME
0 global
2 zfszone

€)% ZFSBE -

# lucreate -n zfs2BE
Analyzing system configuration.

No name for current boot environment.

STATUS
running
running

AVAIL REFER MOUNTPOINT

59.7G 98K /rpool

59.7G 21K Tlegacy

59.7G 4.64G /

59.7G 1.00G -

59.7G 23K /export

59.7G 21K /export/home

60.7G 16K -

59.7G  633M /rpool/zones
PATH BRAND
/ native
/rpool/zones native

INFORMATION: The current boot environment is not named - assigning name <zfsBE>.
Current boot environment is named <zfsBE>.
Creating initial configuration for primary boot environment <zfsBE>.
The device </dev/dsk/clt@d@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/clt0d@s0>.
Comparing source boot environment <zfsBE> file systems with the file

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

file systems should be in the new boot environment.
Updating boot environment description database on all BEs.

Updating system configuration files.
Creating configuration for boot environment <zfs2BE>.

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

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

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

Population of boot environment <zfs2BE> successful.
Creation of boot environment <zfs2BE> successful.

4

# lustatus
Boot Environment
Name

zfs2BE

¥05E ZFSBE

Is

Complete Now

yes
yes

# luactivate zfs2BE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfs2BE>.

126

Active Active

Can

Copy

On Reboot Delete Status
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5|5 ZFSBE-
# init 6

TIATEHT BE FEIR T ZFS THRHFXI

# zfs list

NAME

rpool

rpool/RO0T
rpool/RO0T/zfs2BE
rpool/RO0T/zfs2BE@zfs2BE
rpool/RO0T/zfsBE
rpool/dump

rpool/export
rpool/export/home
rpool/swap

rpool/zones
rpool/zones-zfsBE
rpool/zones-zfsBE@zfs2BE
# zoneadm list -cv

ID NAME STATUS
0 global running
- zfszone

USED
7.38G
4.72G
4.72G
74.0M
5.45M
1.00G

44K
21K
1G
17.2M
653M
19.9M

PATH
/

installed /rpool/zones

REFER
98K
21K
.64G
.64G
.64G
.00G
23K
21K
16K
633M
633M
633M

[l S S Y

MOUNTPOINT
/rpool
legacy

/

/.alt.zfsBE
/export
/export/home
/rpool/zones
/rpool/zones-zfsBE

BRAND IP
native  shared
native shared

AT AR SN B KISARAY ZFS R FE S ( &RIK Solaris 10

5/09 )

TE Solaris 10 5/09 8 UL FRIAITRRHT, 24

TR sUE th B X RAR Y ZFS fRCHE &

Gilt, EPUTIHOIRE . XEEHEFTATLUR TR ARG, thal DUZ N AEAMER -
FEIG I PR 2fs2BE @FTTHREUE HMY BE 7RG Z K -

EEMERZFS XTHES -

# zfs list

NAME

rpool

rpool/ROOT
rpool/RO0T/zfs2BE
rpool/RO0T/zfs2BE@zfs2BE
rpool/RO0T/zfsBE
rpool/dump

rpool/export
rpool/export/home
rpool/swap

rpool/zones
rpool/zones-zfsBE
rpool/zones-zfsBE@zfs2BE

RARREMNS| ST XE .

# zoneadm list -cv

ID NAME STATUS
0 global running
5 zfszone running

USED
7.38G
4.72G
4.72G
75.0M
5.46M
1.006G

44K
21K

22.9M
653M
20.0M

PATH
/

AVAIL
59.6G
59.66
59.6G

/rpool/zones

EA4E . LS| Oracle Solaris ZFS R Z 4k

REFER
100K
21K
.64G
.64G
.64G
.00G
23K
21K
16K
637M
633M
633M

[l S~ =Y

MOUNTPOINT
/rpool
legacy

/

/

/export
/export/home
/rpool/zones
/rpool/zones-zfsBE

BRAND IP
native shared
native shared
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3 I zFS BE LUHITH R B IS4 -

# lucreate -n zfs2BE

Analyzing system configuration.

Comparing source boot environment <zfsBE> file systems with the file
system(s) you specified for the new boot environment. Determining which
file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

Cloning file systems from boot environment <zfsBE> to create boot environment <zfs2BE>.
Creating snapshot for <rpool/RO0T/zfsBE> on <rpool/ROOT/zfsBE@zfs2BE>.
Creating clone for <rpool/R0O0T/zfsBE@zfs2BE> on <rpool/RO0T/zfs2BE>.
Setting canmount=noauto for </> in zone <global> on <rpool/R0O0T/zfs2BE>.
Creating snapshot for <rpool/zones> on <rpool/zones@zfsl10092BE>.
Creating clone for <rpool/zones@zfs2BE> on <rpool/zones-zfs2BE>.
Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

4 EFRLUTHREZ —RARRFEEIEHNE F B EI3 BE -
» THRARGE
# luupgrade -u -n zfs2BE -s /net/install/export/slOup/latest

Hrp - EIHFEE Oracle Solaris 251 AV E. -
I PR A TR AR KB ] o

%i?%luupgradeiii%ﬁ@?%%%ﬁ%WUf B IRH4-9-
» CRHEAME PR 2T BE -

# luupgrade -t -n zfs2BE -t -s /patchdir patch-id-02 patch-id-04

5 HEISIRIE

# lustatus

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

# luactivate zfs2BE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfs2BE>.

6 MHRERISISIESIS.

# init 6
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w5l 4-9

BERAEXIERA ZFS IR XX EF R S FH 2R Z Oracle Solaris 10 9/10 ZFS IR &
%

TEH R, KEBA ZFS fR S R G R AEMR MY DX SR Y Solaris 10 10/09 & 4% L A1
%) ZES BE (zsBE) F 2% %I Oracle Solaris 10 9/10 & {TH - T FEE (L 2R e KA [E] o« 2R
J& . BEFHE%H BE (2fs2BE) - THEIRRTESIA A 2 Bl LG5 T XK.

TELRAFIH . zonepool it~ /zonepool/zones BUHEEEH zfszone X HH @ F2 41 T 77 2\ A1l 5E
1 :

# zpool create zonepool mirror c2tld0 c2t5d0

# zfs create zonepool/zones

# chmod 700 zonepool/zones

# zonecfg -z zfszone

zfszone: No such zone configured

Use ’'create’ to begin configuring a new zone.
zonecfg:zfszone> create

zonecfg:zfszone> set zonepath=/zonepool/zones
zonecfg:zfszone> verify

zonecfg:zfszone> exit

# zoneadm -z zfszone install

cannot create ZFS dataset zonepool/zones: dataset already exists
Preparing to install zone <zfszone>.

Creating list of files to copy from the global zone.
Copying <8960> files to the zone.

# zoneadm list -cv

ID NAME STATUS PATH BRAND IP
0 global running / native shared
2 zfszone running /zonepool/zones native shared

# lucreate -n zfsBE

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

40410 blocks

miniroot filesystem is <lofs>

Mounting miniroot at </net/system/export/slOup/latest/Solaris 10/Tools/Boot>
Validating the contents of the media </net/system/export/sl@up/latest>.
The media is a standard Solaris media.

The media contains an operating system upgrade image.

The media contains <Solaris> version <10>.

Constructing upgrade profile to use.

Locating the operating system upgrade program.

Checking for existence of previously scheduled Live Upgrade requests.
Creating upgrade profile for BE <zfsBE>.

Determining packages to install or upgrade for BE <zfsBE>.

Performing the operating system upgrade of the BE <zfsBE>.

CAUTION: Interrupting this process may leave the boot environment unstable
or unbootable.

Upgrading Solaris: 100% completed
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Installation of the packages from this media is complete.

Updating package information on boot environment <zfsBE>.

Package information successfully updated on boot environment <zfsBE>.
Adding operating system patches to the BE <zfsBE>.

The operating system patch installation is complete.

INFORMATION: The file </var/sadm/system/logs/upgrade_log> on boot
environment <zfsBE> contains a log of the upgrade operation.
INFORMATION: The file </var/sadm/system/data/upgrade cleanup> on boot
environment <zfsBE> contains a log of cleanup operations required.

INFORMATION: Review the files listed above. Remember that all of the files

are located on boot environment <zfsBE>. Before you activate boot
environment <zfsBE>, determine if any additional system maintenance is
required or if additional media of the software distribution must be
installed.

The Solaris upgrade of the boot environment <zfsBE> is complete.
Installing failsafe

Failsafe install is complete.

# luactivate zfs2BE

# init 6

# lustatus

Boot Environment Is Active Active Can Copy

Name Complete Now On Reboot Delete Status

zfsBE yes no no yes

zfs2BE yes yes yes no

# zoneadm list -cv
ID NAME STATUS PATH BRAND
0 global running / native
- zfszone installed /zonepool/zones native

IP
shared
shared

v A R A KR UFS R R SE BRI ZFS IR AR E ( RIK

Solaris 105/09 )

(A R 2R UFS fRSCPE R GO DR ARG8T RS £ Solaris 10 5/09 8L LL B/ % AT

f - S8I5 . f#iH Live Upgrade l]3d ZFS BE -

TEfRHER 3, 5] UFS BE PR c1tldese. UFS XIHAR K
zonepool/zfszone: ZFSfi BE 4 zfsBE -

1 MREFLYEHEITRIR L BIEY Solaris 10 Z1THR - 1518 E FZKZ Solaris 10 5/09 B¢ A LAY

RATHR -

ﬁ?&ﬁ‘ 21T Solaris 10 K ITHRIV ARG HITHIEIEE . 1S W (Oracle Solaris 10 1/13 %

$EFEFE : Live Upgrade FIFHEHLID
2 BIERM.

BRBMERAEE . 1ES ULE 94 TIHHY “SZFF ZFS BT 23 )£ #Y Oracle Solaris 2228 53K

A1 Oracle Solaris Live Upgrade 2R
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w5l 4-10

MIAC 5| 5 UFS IR FR Y X3

# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native shared

2 zfszone running /zonepool/zones native shared
B HTHI ZFSBE -

# lucreate -c c1ltld0s@ -n zfsBE -p rpool

by < REFERR M AR 8T BE AL B PR TR BE (BHEXIK) SEHI BN

% o

G #HY ZFSBE

# lustatus

Boot Environment Is Active Active Can Copy

Name Complete Now On Reboot Delete Status
clt1doso yes no no yes -

zfsBE yes yes yes no - #

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

EHSISRS

# init 6
FIATEFT BE R G T ZFSs X R G X -
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 6.17G 60.8G 98K /rpool
rpool/ROOT 4.67G 60.8G 21K /rpool/ROOT
rpool/ROOT/zfsBE 4.67G 60.8G 4.67G /
rpool/dump 1.00G 60.8G 1.00G -
rpool/swap 517M 61.3G 16K -
zonepool 634M  7.62G 24K /zonepool
zonepool/zones 270K 7.62G  633M /zonepool/zones
zonepool/zones-c1t1d0s0 634M 7.62G  633M /zonepool/zones-c1t1d0s0
zonepool/zones-clt1ld0s@@zfsBE 262K - 633M -
# zoneadm list -cv
ID NAME STATUS PATH BRAND IpP
0 global running / native shared
- zfszone installed /zonepool/zones native shared

BEEXERA UFS IR ERFETBE ZFS IR B RS

TE R B BA UFS HRSCHE R GEFI X AR (/uzone/ufszone) ~ ZFS 4'3*5?@ (pool) KL
Je Xt AR (/pool/zfszone ) ) Oracle Solarls 109/10 RGT% 3| ZFS IR RS - EZ
TR 2 HT EOREIE T ZFS MRt B2 M5 S T X
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# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native shared
2 ufszone running /uzone/ufszone native shared
3 zfszone running /pool/zones/zfszone native shared

# lucreate -c ufsBE -n zfsBE -p rpool

Analyzing system configuration.

No name for current boot environment.

Current boot environment is named <zfsBE>.

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/clt@d@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <ufsBE> PBE Boot Device </dev/dsk/cl1t0d@s0>.
Comparing source boot environment <ufsBE> file systems with the file
system(s) you specified for the new boot environment. Determining which
file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

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

Source boot environment is <ufsBE>.

Creating boot environment <zfsBE>.

Creating file systems on boot environment <zfsBE>.

Creating <zfs> file system for </> in zone <global> on <rpool/RO0OT/zfsBE>.
Populating file systems on boot environment <zfsBE>.

Checking selection integrity.

Integrity check OK.

Populating contents of mount point </>.

Copying.

Creating shared file system mount points.

Copying root of zone <ufszone> to </.alt.tmp.b-EYd.mnt/uzone/ufszone>.
Creating snapshot for <pool/zones/zfszone> on <pool/zones/zfszone@zfsBE>.
Creating clone for <pool/zones/zfszone@zfsBE> on <pool/zones/zfszone-zfsBE>.
Creating compare databases for boot environment <zfsBE>.

Creating compare database for file system </rpool/R0OOT>.

Creating compare database for file system </>.

Updating compare databases on boot environment <zfsBE>.

Making boot environment <zfsBE> bootable.

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

updating /.alt.tmp.b-DLd.mnt/platform/sundu/boot archive

Population of boot environment <zfsBE> successful.

Creation of boot environment <zfsBE> successful.

# lustatus

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

# luactivate zfsBE

# init 6

# zfs list
NAME USED AVAIL REFER MOUNTPOINT

132 Oracle Solaris ZFS & IE$ERT - 20134 6 B



B 7FS AN E I

pool 628M 66.3G 19K /pool
pool/zones 628M 66.3G 20K /pool/zones
pool/zones/zfszone 75.5K 66.3G  627M /pool/zones/zfszone
pool/zones/zfszone-ufsBE 628M 66.3G 627M /pool/zones/zfszone-ufsBE
pool/zones/zfszone-ufsBE@zfsBE 98K - 627M -
rpool 7.76G 59.2G 95K /rpool
rpool/ROOT 5.25G 59.2G 18K /rpool/ROOT
rpool/RO0T/zfsBE 5.25G 59.2G6 5.25G /
rpool/dump 2.00G 59.2G 2.00G -
rpool/swap 517M 59.7G 16K
# zoneadm list -cv
ID NAME STATUS PATH BRAND IpP
0 global running / native  shared
- ufszone installed /uzone/ufszone native shared
- zfszone installed /pool/zones/zfszone native shared

B 18 ZFS 3 N g1 &

Oracle Solaris OS #/J#A 224 HA[A] . B {1 F Live Upgrade \\ UFS X RGLIIM 2 5. &
TE ZFS it HR it ZFS 45 1 Ol Se#e DXk o 51040

# swap -1
swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 256,1 16 4194288 4194288

Oracle Solaris OS #J1A Z4E 8 {4 FH Live Upgrade )\ UFS X RETITEHAA]. 27E ZFS
PRy ZFS & L QIR R - — RS . FEe A HFEEH, HAERERHE
I E B ER - FI

# dumpadm
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes
Save compressed: on

WREERFFRER s, WITEEFT QIR R 2. AU dunpadm <7 LUS
o REBUBENT, RFTFEMH 2fs dn S W RELAF ISR AN -

B R Q@RS EEEE X DIE R, 155 L 94 TUHHRY “S2Ff ZFS FT s
1 )E#Y Oracle Solaris %< 2 3K # Oracle Solaris Live Upgrade %2:K”

TERZ MR 22258 5 o] DO SZ e Hy KNI G R RN TS . AREL(E
B TSI 134 TUHRY % ZFS S & MR & i K/ -

A ZFS SN ik it sy 15 B LU T (A1 -

o LR B ZFS & T ARSI L fif i
»  HT AR ZPS UM ARG B AL SCE -
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o WIRAEZ TR ARG T E SO X R A 1A e TR A T AR
P swap Hl dumpadm i <> « HRHEL{EE, 1S I (System Administration Guide:
Devices and File Systems) HI[*JZ8 16 # “Configuring Additional Swap Space

(;asks)”ﬂl (ROUEHEM . SEEH) hE 17 5 “FHAGHIRER#ERE (T

%) ”
AXTELER, WL T &Y.

w5134 T “U%E ZFS ST H % £ RIS B 4 1 K1V
» 136 GUHIRY “ZFS HEhg 1% w5t s HER

B % ZFS R BT EIZ R K/
%ﬂ?”ﬁlﬁﬂﬁﬁ%’%g‘é%Wﬁﬁn%ﬁ%ﬁ%ﬂ@idn 7] i 75 L BT OIS B M 5% i
o AT DATEWIG 2 B R B S M R B R RN . BREZAER. 162 IR
il 4-1-
» QA DIEFRAT Live Upgrade #{F 2 Bl QI ACH S MIEL it & T H i HL R/ o 1400
1. BT -
# zpool create rpool mirror c0t0d0s0 c0t1d0s0
2. B fE R -

# zfs create -V 2G rpool/dump

3. JEFFehE IR -

# dumpadm -d /dev/zvol/dsk/rpool/dump
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes
Save compressed: on

4. AIECHA -
# zfs create -V 2G rpool/swap
5. USNECEE SRR SC A g I A0S PSS X 3

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

6. A HAGTE /ete/vEstab SCAFHERN— «
Live Upgrade A~ 2 B ENE TS MIFL S 1D A/)
» EATLIMEZR ARG G EEARI AT volsize BIE . B4
# zfs set volsize=2G rpool/dump
# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G -

Oracle Solaris ZFS & IE$ERT - 20134 6 B


http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=SAGDFSfsswap-14677
http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=SAGDFSfsswap-14677
http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=SAGDFSfsswap-14677
http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=SYSADV2tscrashdumps-40145
http://www.oracle.com/pls/topic/lookup?ctx=E38902&id=SYSADV2tscrashdumps-40145

B 7FS AN E I

o RS EISCHXOREE A . o] DU R S ai s E i kN (BRE T 5[5 A
g8 SRR RN 21K .

# zfs get volsize rpool/swap

NAME PROPERTY VALUE SOURCE
rpool/swap volsize 4G local
# zfs set volsize=8g rpool/swap

# zfs get volsize rpool/swap

NAME PROPERTY VALUE SOURCE
rpool/swap volsize 8G local
# init 6
o G DL RS R RN BRI SC i s IR - RSE R EIHTOIE R -
LA

# swap -d /dev/zvol/dsk/rpool/swap
# zfs create -V 2g rpool/swap
# swap -a /dev/zvol/dsk/rpool/swap

o fEAT DU AU RYBC B S EEATE JumpStart AL B SR A B SN g 42 1Y
KN
install type initial install

cluster SUNWCXall
pool rpool 16g 2g 2g c0t@d0s0

TEMBCE S A 29 TR A HEE FIEL fif B R/ N1 B 2 GB

o MRELENRY FEE L ME, JARHMNA—DHE - Fil
# zfs create -V 2G rpool/swap2
SRIE S BUEHT G - 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

BJe s BEASE ZACHCE TR I —TE] Jetc/vEstab I

TEHl ZFS BN EE

UIRER A BRI TR (BB MR RO TERLLT

o WA R OB i) RAIDZ ORI
B AT H AR L AU U — R R

= WIER{EM Live Upgrade THRRLE. 1R -p IEWTR 41 15 & M\ PBE fR B 2| ABE - f
-

# lucreate -n newBE -P
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ZFS ¥ fif 1% S SR HERR

A AL AR GRS ff ol R LA RV R TR B R DT &0
» WEREA B SRR AE . T LU savecore A O PRAF IR LA -
o WIIAZRE ZES IS R GE s E T B ZBS IR RGN, 2 HEh Ol s . K%

BURT . ARG, EREFEHBRHEH A Fl. £ PRF

flids ARGt Fefifa K/ K240 GB, IR AR -

# zfs set volsize=40G rpool/dump

VA R LR G RN T RE 2 — MBI R R

IS E SRR A T A T ah QIR i 5 B R 1 TR RIS UILL T Y

B

# dumpadm -d /dev/zvol/dsk/rpool/dump
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes

»  {FfifdR 0y 128 GB B KR GEHT i O A S A/ TR B R fif 1A K

N e WEREG MR A AN, TOEMIE A IREEL . R 2 SRR T LU A HIH
ISW

# 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

A KIfE SLHMEL i s KNSR, 1ES UL (System Administration Guide: Devices

and File Systems) HHY“Planning for Swap Space” -
» HETCEREE RS M BA 2 T2t K 5RO ERITH
B

pavy

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

R AR B A BA 2 A T2 B it -

NZFSIRXHR S| =

136

F T SPARC FIEE T x86 MU ARGLA G ATHTALAY 51 50520, B 5 15 AR SRt T 5

S BIFIARSURR —D XX RGE . RS TS [ SIS AT FRR S - M ZFS

R RGS | F RGN [ RfEEZRR TS SRS RGN 5 S IR
FINMSU RIS £ -

FIFRGHITEN RN ZELRES. RAMBEM TS -
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M ZFS 2G5 | SR T I UFS XXHF 2RGS5O ZFS, 515 & AR iR
W, AR MRS RS . i RER & % PRI 5| SRVEHRER 5L ZFS RS
RS- IWZFS 510, LAFEE S SIS M %5 | SR bRt R A RS &

bt

BRI VERRFIRAES TS| SR A boot s RPERRIEY - JILTE boot -2
s 4 P P A | 5 A T LR B 0 -

MRIR ZFS Ritt PRI & R ES| =

T DU 2258 A G QB0 ZPs Mt b w DUFE 22 58 e B D 2k QI 85 ZFS
it HRELER, HZW-

w597 B %3 ZFS IOSLF RS (Oracle Solaris P25 )

w5102 DAY U GRS ZPs Mt (22305 ) ~

BB AL A RBHS ZFS R B A0 R .

QRIS zpool replace i B HAR M AL . L installboot B
installgrub iy D TEFT AU AL 25| FEE - WREM I 22877 50
Bl ZPS fRith . BE [ F zpool attach diy < [ MEYBRT IR L. WL 5B Z AR
H . installboot Al installgrub e iE¥ELIT -
= SPARC:

sparc# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk
= x86:

x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0t1d0s0
»  JEATLLERR ZES Rt AR A1 5 5| T - AREREFACE . 7T AE 7 28T PROM BX
BIOS B E ARG Fi% & -
. fsrT LU B i —#5 (c1tedese 3 c1tidese) #H1T5]5: -

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

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0d0s@ ONLINE 0 0 0
c1t1d@s@ ONLINE 0 0 0

= SPARC: fE ok f&/nfi N EE & HWEL - Bl -

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

HF 5 F ARG, WINGEIE S - Fd -
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SPARC# prtconf -vp | grep bootpath
bootpath: ’'/pci@7c0/pci@d/pci@l/pci@0d,2/LSILogic,sas@2/disk@d,0:a’

= x86: MAHRIHY BIOS 3 S HIEFF IR ZFS FRith FR iy A I 4
SRIE - HRETILL T IBEA RS E N S5
x86# prtconf -v|sed -n ’/bootpath/,/value/p’

name='bootpath’ type=string items=1
value='/pci@0,0/pci8086,25f8@4/pcild8e,286@0/disk@d,0:a’

SPARC : \ZFSIR X FE %S| &

TERH %A ZFSBE WE T SPARCII AL b, W] DUEE M luactivate i < LS BE

915

1 Oracle Solaris OS 24 F B HIIT Live Upgrade id #2H1. 152181t boot fs JE1EH 2
FREBE ) ZFS fRSU RS

— MR REEIE L A S I S E RS - BRETEOLT /pool-name/boot/menu. st LI
FRR AT 5 [ B SR T ) boot s JRIERARIA - {HE, menu. Ust T AT LLEL S boot fs i
L. a2 R E M R g AR o 1XFE. menu. Ust SCAFEE AT DAL i £ AN IR SC

RS -

MRGHEE T ZES IR RGBT E] ZFS RS RGN, R TR as iz
menu. st SCfF -

title zfsBE
bootfs rpool/RO0T/zfsBE
title zfs2BE
bootfs rpool/RO0T/zfs2BE

BIEEHT BERS . B2 HSIHEHT menu. st XA -
TEXELT SPARCHI ARG . 2t T AN ZFS 5| 53570 -

» BMUEBEJE. AT LUEF boot -L @74 iR ZES HiF AT 5[ SUEHESESIE . R, &
A LS R ERR v 5 | SRR 2 — o LR RE 2 B A 25 | S B R S i 1 i
BH o fan] DL IR B B R 5 | S0 e O Bl PE 45 o

RO LU A boot -Z dataset i % 5 | FHFERY ZFS FPEEE -

& Bla-11 SPARC: MWRFERI ZFS 5| SHES %

R AGHE 1% & EH ZFS TEtEith 745 2 4> ZESBE,  #8A LA{# ] luactivate @i & 45
EHE BE -

B4, LA lustatus & T~ A ™ > ZES BE 7T A
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wfla-11 SPARC: MWEREMY ZFS 5| S5 5| & (&)

# lustatus

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

Zzu%ﬁ? SPARCHIRZ FH A ZFSBE. 0] LUH H boot -L a4 A IEER4 BE 51

&, SR, M boot -L 2155 54 BE A2 AH4 BE —FFEE . bootfs E@’@T T
BT WIHREE M boot -L 2155 5 BE BUNELE BE. /A luactivate &y 2 HUE
o

B

ok boot -L
Rebooting with command: boot -L
Boot device: /pci@7c@/pci@d/pci@l/pci@@,2/LSILogic,sas@2/disk@@ File and args: -L

1 zfsBE

2 zfs2BE

Select environment to boot: [ 1 - 2 ]: 1
To boot the selected entry, invoke:

boot [<root-device>] -Z rpool/RO0T/zfsBE

Program terminated
ok boot -Z rpool/RO0T/zfsBE

S Bla-12 SPARC: TEMBRZL 2T 515 ZFS RS

TEH:T SPARC WA GE L. W DIl T 77 XA T /platform/‘uname -i‘/failsafe [
T2 AR SRS 15

ok boot -F failsafe

TNRFER ZFS w51 S EHa 85| Tl 22 2 TR SCE . 15 E ST #iE

ok boot -Z rpool/RO0T/zfsBE -F failsafe

x86 : M ZFSIR X &E %51 &

£ Oracle Solaris OS ZZ%E 1 F£ FH BT Live Upgrade id P2 HAIA] . DL R B2 N E]
/poobnanuz/boot/grub/menu.lst XLLA SIS ZFS -

title Solaris 10 1/13 X86

findroot (rootfs0,0,a)

kernel$ /platform/i86pc/multiboot -B $ZFS-BOOTFS
module /platform/i86pc/boot archive
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140

title Solaris failsafe

findroot (rootfs0,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

WIHH GRUB PRIR 5 | IR E RIS ZES M. M menu. st SCAF-F T 61
GRUB . H. .

TEEAE % ZFSBERFH T x86 AL b 0] L GRUB S HH1%ER: BE. WIR51%3%
BATTN R FIRR SO RGN ZFS BB EE . ISR DN LL R 225 -

-B $ZFS-BOOTFS

hla-13 x86: 5|5 ZFS LAY
MARY ZFS R G G| S0, MR -B $zFS-BOOTFS 5| 285 E - 140 -

title Solaris 10 1/13 X86

findroot (pool rpool,0,a)

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

title Solaris failsafe

findroot (pool rpool,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

wBla-14 x86: TERE L LN 5S ZFs IF AL

x86 HIEZZ 2 ARSI ST /boot/x86.miniroot-safe: A] LLiET M GRUB 32355 Solaris
R 2R 5 i

title Solaris failsafe

findroot (pool rpool,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

BRSNS | S/ ZFS 3£ &5 o) =R (Solaris 10
10/08)

B BUEZE | T M5 (Boot Environment, BE) ({77 2 H luactivate di % - WIRH
TFARRAE AL BiC B AR 1T S 205 50 BE 51 5200, ) )\ EoAth BE 31 S ME— 77 v
TELES | IR BE . B0 LUERR#H BE, HiER : EET SPARCIARS
PROM B R 5|5 1%&H BE; 7E& T x86 WAL I )\ GRUB ¥ E X5 51%# H BE -

HH T Solaris 10 10/08 1T Live Upgrade DIREH AR, EIES) BE AlRETLEES 5

J91% BE 1) ZFS B 5 sl XS ZFS B SR A JOMUsEE A - QI BE A A /var
B W BRI 2 BH 1E %% BE 33K -
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QIR XA ZFS B SR JOR R R Gl T A5 BT DU IR A% s

YN{ATfRR ZFS $E 3 = o) /)
NHELZ LA G5 ERS -

FAith .
B -

# zpool import rpool

ERAEBRIRRHES S
B -

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

NAME MOUNTPOINT

rpool/RO0T/s10up /.alt.tmp.b-VP.mnt/
rpool/R0O0T/s10@up/zones /.alt.tmp.b-VP.mnt//zones
rpool/RO0T/s1@up/zones/zonerootA  /.alt.tmp.b-VP.mnt/zones/zonerootA

& BE (rpool/R00T/s10up) BIFEEL SR /-

QD%EE?: /var FEEFEIM SSRGS LMW, 158 /var BURE A H A IEHHRY IR 2
EE 7FSBE R HEESEMEH < -

g -

# zfs inherit -r mountpoint rpool/RO0T/s10up
# zfs set mountpoint=/ rpool/RO0T/s1lOup

EN5IFES-

LS [ SFEE BE FUETT (7 OpenBoot PROM $&/RfF N8 GRUB K HHT) B JEFENI
WIBE IE T AR S 5 | 5 20

FEZFS RIMBEHHITII BUIRE R4
MR EEEE TS| T ARG KM root OS5 FEHREIEUME, HLLL NI FEERIE .

i s | R e e BN A ST, BARBR TR RA ™ R - — Bt
5o AlllE 2 2R AT LR root 140 BRI M -

w55 142 TUHREY “Qf[ 5] 5 ZFS S 22 i =0
w5 142 TR QM N2 A S 1 5 ZFS”

MR T ZIRE M BRI IR 162 ULER 143 TUHREY “IRE ZFS Rt Bl iRt AR -
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vV A5 5 ZFs B fE R RN

1 3| SHERERN.
» TEET SPARCHIARLL L. 1E ok frmfF FEEALL T NE -

ok boot -F failsafe

» [E£x86 A% b, M GRUB ¥R PRis e 22 2= .
2 HHIRRE 1% ZFSBEEH T /a-

ROOT/zfsBE was found on rpool.

Do you wish to have it mounted read-write on /a? [y,n,?] vy
mounting rpool on /a

Starting shell.

3 3% /a/etc BE-

# cd /a/etc

4 MELE, ZFETERMER,

# TERM=vt100
# export TERM

5 {&IF passwd BY shadow 3 {5 -

# vi shadow

6 EFSISELR.

# init 6

v W M EF R RS & ZFS
WRFEAN YRR ARG5S, 805 A4 HAl ™ B Rl A0 WX 28 e BE Ak 55 49
8(# Oracle Solaris Z%£ DVD 5|5, T AMM . £k ZFSBE. /521 () -

1 ARFEDVD HENMEHITS S -
» SPARC—EFELLNSISHEZ —:

ok boot cdrom -s
ok boot net -s

IRIEREH - s I, WLLAGE H 23R 7 -
»  x86— JEFFMER TSI EH NAH DVD 5[5 .
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2 SARtFIEEERERS . Hii0:

# zpool import -R /a rpool

3 3£ ZFSBE. 50 :

# zfs mount rpool/RO0T/zfsBE

4 J/aBXiFBIZFSBERNZE -

# cd /a

5 EFSISR%E.

# init 6

W E ZFS R it B4R it R B
LR &R T AT # T FHMT55 -

5 143 TUHAY <] He ZES MR R 2

5 145 TTHRY Qo] G1] e f i e

5 147 TUHHY “Qa] BT 0138 ZFS AR th AR AR R >
5 148 TUHHY “QAr SRR 22 22 5 | 5 (B VR AR L PR B

v WAk ZFS 1R ith R g0 R
T LUFIRE . A n] 5 75 S R it i L
w RN, S AR B K A B s NI R B
w  FREE R A AR . TEAETURMR . R E L AR SRR TTEG S BATE
Bt i ai N A B (W DVD 8l es ) #1755 -

TEBRGIRECE T, o] B S m AL NS TG1S - 7TEUFEA zpool
replace iy ¥ &k A MIRIIHEEL - B0 WERAEINIWEEL, 7T LR zpool attach
A o A KM AN R o E AR IR R R, 1§ S AT R -

¢§E§ﬁgﬂ#§§ﬁ?ﬁﬁzfgﬁﬁiﬁﬁfizpoolreplace{iVF§§%QEQE§ﬁ§ﬁﬁiﬁﬁﬁﬁfﬁgﬁiﬂﬁﬁﬂi?ﬂYﬁﬁii
= LI

# zpool offline rpool clt0d0s0

# cfgadm -c unconfigure cl::dsk/cltodo
<Physically remove failed disk c1t0do>
<Physically insert replacement disk clt@do>
# cfgadm -c configure cl::dsk/clt0do

# zpool replace rpool clt0od0os0

# zpool online rpool c1t0d0s0

# zpool status rpool

B 4T . LIEI5| 2 Oracle Solaris ZFS R T4 F % 143



&8 zFs iR TR IR ER

<Let disk resilver before installing the boot blocks>
SPARC# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/clt0d0oso
x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c1t9d0s0

X HECEREPE Sl A L B S AN  E EAL B T BT -
TEhRIR S AT LM BT B 5 [ it e & DU W I 8251 5 R

Ml ik At W LFsh NERE 515 - EDL N RR G, Y aiiR it aL
(c1t10dos0) HIEEIE N -

/pci@8,700000/pci@3/scsi@5/sd@a, 0

B s | S 5L c1t9dose FIEE1R A -
/pci@8,700000/pci@3/scsi@5/sd@9,0
1 YIRS R T .

2 BRAHHERR SMIREFMS R 0.
A RN RIER R S T B ENE R ES U 2530
= SPARC: (System Administration Guide: Devices and File Systems) H1J“How to Set Up
a Disk for a ZFS Root File System”

= x86: (System Administration Guide: Devices and File Systems) H1[“How to Set Up a
Disk for a ZFS Root File System”

3 CEETHEEIERREIR -
g -

# zpool attach rpool c1lt1l0d0s0 c1t9d0s0

4 FIARMIRTES .
g -

# zpool status rpool
pool: rpool
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scrub: resilver in progress, 25.47% done, 0h4m to go

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t10d0s@ ONLINE 0 0 0
c1t9d0@sd  ONLINE 0 0 0

errors: No known data errors
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5

NREFARANEEZTHRER/NWRMHEE 15X E MR autoexpand BiE . LT Eith
BRI
T H T rpool B A/

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 29.8G 152K 29.7G 0% 1.00x ONLINE -

# zpool set autoexpand=on rpool

BEEY G rpool A/

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

BIEER B ANF#ES | F -
N, 7EET SPARCHIARG . MFHH UL T EVIEE -
ok boot /pci@8,700000/pci@3/scsi@5/sd@9,0

MRAZFZMFEES|S . WS BIR#E -

i

# zpool detach rpool cltl0d0s0

EERES|ISRE  RERSAEHINFHES F.

= SPARC—7E SPARC 5|5 PROM i eeprom T B setenv fi <
= x86— EEHTALE R 4% BIOS -

N R AR it (R B
T L O BAE DL (T - QIR ITAT 77 AT R 2

TN TET R R R A U AR AR B R R DU R BRI TE U i B A R 4 B
Mo QERARMIZEIN, AT DAGE AT NFS HEm A S g . ARER SO ol DU B8 BII
e fth AT DUR Rt AR B DS PR I T i Bl i R e Epith o e RS
KL IR LB 2% . R ITE M Oracle Solaris OS miniroot 5 [ S B H ) R 45t

B, AL E ssh 8 {#H rshe

FERRB IR . DO BRI R R A A PRI — BV IR - TTR{T Ry
. AL RE BRI BRI e e L S 2B Solaris OS T2 «

FEUTERES. RGN 2fsBE 51 FHELG[F .
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1 FIERERG LB HREUTFHIRE
i -

remote# zfs create rpool/snaps

2 SHMERFHEHRE.
i -

remote# zfs set sharenfs='rw=local-system, root=1local-system’ rpool/snaps
# share
-@rpool/snaps /rpool/snaps sec=sys, rw=local-system, root=1local-system

3 BIERMAEBITRE .

local# zfs snapshot -r rpool@snapl
local# zfs list -r rpool

# NAME USED AVAIL REFER MOUNTPOINT
rpool 15.1G 119G 106K /rpool
rpool@snapl 0 - 106K -

rpool/ROOT 5.00G 119G 31K legacy
rpool/RO0T@snapl 0 - 31K -
rpool/RO0T/zfsBE 5.00G 119G 5.00G /
rpool/RO0T/zfsBE@snapl 0 - 5.00G -

rpool/dump 2.00G 120G 1.00G -
rpool/dump@snapl 0 - 1.006 -
rpool/export 63K 119G 32K /export
rpool/export@snapl 0 - 32K -
rpool/export/home 31K 119G 31K /export/home
rpool/export/home@snapl 0 - 31K -

rpool/swap 8.13G 123G 4.00G -
rpool/swap@snapl 0 - 4.00G6 -

4 HRERBLEENITERS
B, EREAI PRV E SO Ak Bt 15 (A SR AL B -

local# zfs send -Rv rpool@snapl > /net/remote-system/rpool/snaps/rpool.snapl
sending from @ to rpool@snapl

sending from @ to rpool/R0O0T@snapl

sending from @ to rpool/RO0T/s10zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/swap@snapl

local# zfs send -Rv rpool@snapl > /net/remote-system/rpool/snaps/rpool.snapl
sending from @ to rpool@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/R0O0OT@snapl

sending from @ to rpool/RO0OT/zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/swap@snapl
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FERFR AR E Y PRI LR B et 1 CEF AL T #TE% -

local# zfs send -Rv rpool@snapl | ssh remote-system zfs receive
-Fd -o canmount=off tank/snaps

sending from @ to rpool@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/RO0OT@snapl

sending from @ to rpool/RO0OT/zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/swap@snapl

AT E T IR ZFs Rt A0 S AR it R B

FERERE S BRI T AR AL -

= JCVEIRIE ZFS KRt
= ZFS R RIS TE LR R S5 it NES 5=,

ARG EHITATE 3% -

MWZ% DVD HEMNMEHITEF -
= SPARC—EFEU TGS HEZ —:

ok boot net -s
ok boot cdrom -s

WHRIS R -s 200, MITREHE H 2R T -
= x86—EFE M DVD B ML T [ SR - K5, BHZERF -

MR ELFRMRBEALHLRZZIZERS  BEHEERBXGRS -
B -
# mount -F nfs remote-system:/rpool/snaps /mnt

ARG RACE M LR ARSS . W W] RETE ZHEE remote-system I IP M4k -

WMRRHERERR  FETEE ZFs TRMHMERE NI AMBEINRERE
ARNEGHEFREMRENELZELR. ESULUTSE 0.

= SPARC: (System Administration Guide: Devices and File Systems) 1 “How to Set Up
a Disk for a ZFS Root File System”

= x86: (System Administration Guide: Devices and File Systems) H1f"J“How to Set Up a
Disk for a ZFS Root File System”
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4 EFEIERM.
i -

# zpool create -f -o failmode=continue -R /a -m legacy -o cachefile=
/etc/zfs/zpool.cache rpool cltld0s0@

5 REMRItRE.
AR AT RE 2 AL B —LERf 18] - FI40 -
# cat /mnt/rpool.snapl | zfs receive -Fdu rpool
FEF -u IETARIR 2fs receive #R{FSEBUT NERIR R TR -
R EAF R RE R G L Wit P SRRt BRI R UL N B

# ssh remote-system zfs send -Rb tank/snaps/rpool@snapl | zfs receive -F rpool

6 WIFRtHEEELTCKRE -
g -

# zfs list

7 ZERMBE_ LRI bootfs B -

filgn -

# zpool set bootfs=rpool/RO0T/zfsBE rpool
8 EFHME LRESITR.

= SPARC:

# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/cltld0s0
= x86:

# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/cltld0s0

9 EFIITRLR-

# init 6

v AN fE L 25| R EIRRBIRE
e BB I RBATTF - 2EAIst, AR GER RS

# zfs snapshot -r rpool@snapl
# zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.84G 59.1G 109K /rpool
rpool@snapl 21K - 106K -
rpool/RO0OT 4.78G 59.1G 31K legacy
rpool/RO0OT@snapl 0 - 31K -
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rpool/RO0T/s10zfsBE 4.786 59.1G 4.76G /
rpool/R0O0T/s10zfsBE@snapl 15.6M - 4.75G

rpool/dump 1.006 59.1G 1.00G -
rpool/dump@snapl 16K - 1.006 -
rpool/export 99K 59.1G 32K /export
rpool/export@snapl 18K - 32K -
rpool/export/home 49K 59.1G 31K /export/home
rpool/export/home@snapl 18K - 31K -

rpool/swap 2.06G 61.2G 16K -
rpool/swap@snapl 0 - 16K -

KARFHSI SHERERK .

ok boot -F failsafe

ROOT/zfsBE was found on rpool.

Do you wish to have it mounted read-write on /a? [y,n,?] vy
mounting rpool on /a

Starting shell.

R F AR IRER -

# zfs rollback rpool@snapl
# zfs rollback rpool/RO0T@snapl
# zfs rollback rpool/R0O0T/s10zfsBE@snapl

ENSIZEZAAER.

# init 6
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AESR P E B Oracle Solaris ZFS XXAFRGHITHANE B - AE R 2 RRISUF RS
fiJ ~ PR B S B BB AR S B S

ABEGUTET

W 151 TUHPH) B ZFS SCHE RS (R ) »

5 152 TUH <G - BRI E ey 2 ZFS U RS
5 154 TUHHY “ZFS J@ 1 a8>

% 164 TIHHY “&il) ZFS W RZE R

5 167 TIHIRY “EPE ZFS |/t

5171 TRy < ZFS U RS

2 175 TUHRY S ERBOH L5 ZFS U R E5
5177 TR “%'E ZFS Bo 4 A7 BE 25 1A

5 182 TUHY “T+4% ZFS X &%

BB ZFS &R G (A )

ZFS XM ARG T b o SOPE RG] LSS G AENEE.  A T B i sliks =4
(EMRZWAE 2SR« TS RGUERERAY. I H2 zPs hry BB Hu L BT
RE AT 2 U RS -

i zfs 12 W LUE B ZES X RGE - 2fs an S HRit 7 —HA T3 XX RGP TR @
TE P s o REEUNEE T X Fan 4 o A S8 o] DUE BRI « &R

M. (HARZBAUAHXLEHBEGHT T MM - AR PRM T ENIEE R, 520
6. {#H Oracle Solaris ZFS IREFFI v - H % ZES BIVIEANE R . 155 UL 237 T
FHf) “ZES %7 .

- NERBREEATTRFER, RRERG - RIS i -
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B SHERFIE AR ZFS TR L

B2 . SHERFNEG R ZFS XEH RS

152

AT LA zfs create I zfs destroy mi < KA @ FIFEEE ZFS X AF RS - /] zfs rename
M A[EM Y ZFS XIF RS -

w5152 TUHIAY QI ZFS LR 5%”
w5152 TUHPRY “BHSE ZFS RS
» 153 TUHHEY “BEE@y & ZFS X R

BIZ ZFs XH &R %K

i zfs create My A] LA ZES S AF ARG - create Tan S {UHHA— NS5 . Fflg
BRI RGBSR G RIRIEE N M B IR AR 124 W NFiR -

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

B A BRI A6 SUPE R GERFRBRR 20 2 S5 T E Q@ S R G HIALEL - B8
MR G — D BRI BRSO E RSB FR - U RGEE IR 5 27 Y
“ZFS HH i 1 ZOR TR A i 44 EOK .

FELLTRRBIH, 7E tank/home L RGEFFEIEE T — 40 jeff FISUIE RS -

# zfs create tank/home/jeff

RIS ARG AN, W ZES B EHERZE RS - BREHEN T, XHRSEH
il create T & N XX ARG BRI IIES R E T /dataset - TEATRIN . Hr Il
1 jeff X RGFER T /tank/home/jeff - A X HINEHES SWELEE. ESI
5171 TUHHAY BB ZFS HEEN .

BK zfs create MY MELZER, 1HS UL 2fs(IM)
AEQIE S RGN B SRS E 1 -
TELA /R, 4 tank/home X RGEAIGE T #4855 /export/zfs :

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

AR ARGBIEREZEE, 153 UL 154 TUHHY “ZFS @128 .

HEZFS X &SR

TG 7S SCHERYE. U 2t destroy i . BYSRC I RYGH VLI EERL. JF
NN S . 3% ) S BB et ) S A S S (5 1 ILE 172 TP
DR

FELL TR, #8537 tank/home/mark SRS -
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B . SHERANE R R ZFS LHR S

# zfs destroy tank/home/mark

EE - M destroy Tan I A2 HEEHIATER o 155 LEEGTHIZ @< -

YRR SO ARG T BEAREMITERUHEE S W 2fs destroy ap o FHRIML . H
TBUHAISCE ARG WHHEH - £ 0. IR e O R - BOH L SRR G 23
FRGE WM SFECEIMIN AR FPAT A, AT R R 00 -

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

# zfs destroy -f tank/home/matt

WARERGEEAEN, W 2fs destroy ay ¥ th 2RI ELLE T ZUBES SRS
gﬁigﬁﬁﬁf THEEA - r B30 TRIER, R VTSR AN 2 RS R IR, TR 1 R Ik
Jie

# 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

YR R B S R G R (RIS I8 2 B 2 VA R e ey <t 25 SR - 5
R ETE M (R E bR RES MO SR RS - WER] -RAETH . 155540
EXES ] vt

# 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 - (11 2fs destroy A4 - « - B -R BT A 2 HELF ST R L o
SIS

BRI R E ZFE, 1H25 0% 6 5. M Oracle Solaris ZFS PRI v -

SRR IFS T HE %

{EH 2fs rename <> A EAR 4 SCPFRGE (1 rename 7 < AT LA T DA T #44F «

» HECUERGHTAR -
= TE ZFS 7} JZEE RN ELE LU R G -
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o U RGAFRHAE ZFS 7 JZE5 R %t B EE 2 £ -
LT /RBIfEH rename i &R — DS RGEM eric B4 M eric_old:

# zfs rename tank/home/eric tank/home/eric_old

LN RBRBR A {(H ] zfs rename B EN SRS -

# zfs rename tank/home/mark tank/ws/mark

TEARTBIF, mark LR GEM tank/home B ENLE] tank/ws o« JE L B iy 2 SR 8 @ A7 S
ARG B LA T E A A0 B R W R 5L 2 (B SR A IGX — 8 S
RY . WERFAIERA BB 2R (TEEEENERBIEE) - N rename #E{EH
KM o

BRFHELER, HS I8 177 TR IR E ZFS BLAT T S 23 [H)” o

rename 1 220 SCF R GE LB ATA 5 (RS R GUZNT 7 H00 T U HE ek BT ki
T o AR ZEETCIEBUAHBIE S SRS, W rename i SRR o & AL X ol ]
I, AT HH HE U R G

AXREGAMRIENER . HZIE 186 TN “Hdar £ ZFS PRI .

ZFS BN 4R

154

JE IR RN SRS~ &~ PRIBFISERERITT st TSR EZHLH - BRAEA A

BH . A AT v o A e @ T P B S 268

= 5160 DU “ZFS HUSEAH LR 1

w 2B 161 Y “TIX BN ZFS AHLUETE”

w5163 TUHIY “ZES F P g i

JE s P RRR AL . ANUBTERI P R - AR R TR NS THE Bl

15l ZES SUHERGAT N - HAh, ANUBMEE g ER BN« F P EEEX ZFS S

REAT AN, (Ha] @ PSSR E R T SRR RS - AP RS

HWEZER,. 1HS IS 163 TUHHY “ZFS FH g -

KR ER R MR TR - kAR EX BN . RN RS’

BB WZEEsm M EHBeERERNR.

Fir AT AR R AR — A R BRI,  SRBAR MR W IR - SRR T 2A DL E -

local FrBIERHH 2fs set dp X EPEE 1T R0 E
0. Q05 167 TUHRIY “IXE ZFS /e H Rk -

inherited from dataset-name ?@ﬁ@'[‘i%y\%i%?ﬂ%?%g‘ﬁ% °

default FoRIEMEEA SMORITAR B EAM B E - MRBAEH
Fe B AR tocat, N2 {6 ALK -
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TRAE T AR T IRERN AN ZFSs XHRSGEME . REANUEMEAER AR
BEME . R RIRTE EMAYUE S i EE Y . &P EENE
B, W2 UE 163 TR “ZFS P EIE” -

F5-1 ZBESAHLE A

BRI Eid] REE 15tRA
aclinherit T secure PO SR E SATRR ACL T 751 - %8

‘l'iﬂf‘]ﬁ@.]ﬁ discard~ noallow-~ secure £l
passthrough - B XX EE(ER A, 15
58 206 TUHI “ACL B -

aclmode T E groupmask FEHITE chmod HRAFIT FEFPIE S ACL TR 5 1 - 14
JE B 45 discard ~ groupmask Al
passthrough - B JXEL{ERY . ES L
58 206 TUFHAY “ACL J& 14> -

atime i IR B on PSSR 2 75 ST % SR U R
(] o 5K P L J P T S 7 BRI 72 A2 A
& PSR ERE . (E AT RE 2 EIEAERE AT
SALLAY S PR FPARTE -

available piEa N/A et AT bRiR ] A SR R G LT
THAEARIE =S A BUE A LS
2. HT#E=REE AL =R, P A
] 232 2] 2 R R R AUBR G AV A - i
- TUUER 2 (R R AV EL A B A 4

B MHERSES ) avail -

ARMEZ ORI EZE S, HS 0L 28 Bl
i “ZFS e 25 A0 «

canmount i IR B on PR A AT LAEEA 25 mount il S HEE ST AR
Gt RS RGE T MR EZRIE. %R
ARYNFHA . Nk, HHEERED off I JF
RO R G AT DA AR (H KA 2HEECC
TFRGARS .

BXRELZER. HSILE 162 TP “canmount &
P

checksum TR e on P T 5 AR S B PRS- SR {E N
on: XIFHZNERAENEY:. YRR
fletcherd o ZEMEMIEEE
on~ off~ fletcher2- fletcher4 fll sha256 - {EHH
of f S EE X FH P ARy FE s A - S IUAN A
FH{E offo
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Fs5-1 ZESAHLUE A

(&)

BRI

Bl

REE

]

compression

TATH

of f

YRR EE I R BB R 4 - iR R (B

on~ off~ 1zjb~ gzip fll gzip- N- Hufl. FLLE
PR E N 1zjb~ gzip B gzip-N S5 ILE I E N
on EAMHFEIMEUR - 1E8 5 A SRS R4
EPF)%E@TE#%RE%?WEHE o WA HHRMFFARIE
IR -

I R4S 09 compress -

compressratio

N/A

M, BT ERiRE R B a5 SCElRY T 45 L
i, TR HAEL . AlIE zfs set compression=on
dataset a7 % 5 F R 4 -

FRIERTE SR B/ NRTS | R Y B s e
BAE - B compression B SZELNY
TEE

copies

BB ARG BRI AT RE
1 28030 JREERIAE X AT M B TUAR b
FE o B 2 A BAS BT 0 45 2 DR A
FHRZHSCPEFTRUREE - HAR AR AC BRI T B 2 1A il
TTIHE Besh. JEH 2 DRI L 2 55T used IR
o FTTERA S AR G0 b B MUt & P
E%II?’\J%&ZTE 1R 2 TETE QIS R G E
IR -

creation

TAT

N/A

e T hRR QI EE S Y H A (A -

devices

iR E

on

PRI Al DT IT X RGP 184 XA -

exec

i /R {E

on

FEHIRED RVFHIT SR GHRIRT « 5590, %
B off I, AR AR UFHIT A PROT_EXEC Y
mmap (2) &

mounted

i /R {E

N/A

FEEIE, MRS RS - vl s i 2 fi
BECHES . ZRMEAEMNTE . @M E
LI yes B no o

mountpoint

TATH

N/A

I TS RGNS . SRR
mountpoint JBE % AL HERE . B EEFEEEZ SO
ARG AR BUS MR . AERHTE N
tegacy: NNZSME ARG THOH R BUE FEECR
Ao BN WHRIEMELLET legacy 8 none, B
Y RGN FRAT SR 1 & T 2 ikl THEEK
IRES. W2 B E =] it

I, AT S RS IOE L=, TR
B TR

HREHZBENEZEE. B2 0% 171 1T
“EFR ZFS FERUT o

156 Oracle Solaris ZFS B IE$ERT - 201346 A



ZFS BN B

F5-1 ZESAHUEM: A

(&)

BRI

RKE

REE

i

primarycache

FITH

all

FEHITE £ E Il T e (ARC) HHEEAFHIIA

Ko A[BERYE EHE all ~ none fll metadata . HIHRI%
B att AP SRR S 9% - IR
10 none.  WIAH P AR AT TR #E A 29448
7o NFRILE T metadata: WA LIRS
7. MRIEIE XHERG FIXEXEEE. NHR
Pk LE R B AR AT VO » X KB R R SR Rt
ME . ANEIEETH P EdE T Re 2 ok —eedr
Qb o SR E SRR T E A T E S R AT
JE 1

origin

N/A

SLRER I ARG ECER R ENE. TR A
SERERTERIIRIR . R fefe, (ERRERNET
RER (BPEEGEAT -r 80 -T2 Q) -

FETIRE S R GEEA none i -

quota

WF (50

none)

none

PRI ST 2 48 B FLIR AT LA 5 AR T 2 2 )

B o VRJR AT X LA P 1 28 2 () o it e S ot
PR EAEER (B SFRGRRIR) 5 HRRT
HZA] - i EARCHH S RGN A IR ERCAT
A EEHCHIH. H2FEINEIMIPRE . A
REXT BIR ERLAT . R volsize 1A FIVERE UL
& o

BRIEERFWELR. 155 UE 177 TUHH <X E
ZFS AR GIRL AR -

readonly

off

PR A LU SO - B on I, AEEZE
THEMEZ -

I R 46 S 0 rdonty o

recordsize

128K

ISR GRS R AR AN -

BRI S 1 recsize . BRIEANH. 152 L
% 163 TITHHY “recordsize J&14:”

referenced

N/A

CURME, AT AR T v i R R X
BERURT A 2t ATREAS 2 5 e 0 FE B
=,

U PRIREERERT . ESE RS M S AEm
FITFER S AR G URIEAR R R S = R L [
HNEHEA -

B PSR S O refer -

refquota

Wy (8

none)

none

BRI A T DUGE I P W B 2 TP o I P 8
R 25 [ B2 56 | SR A RR ] < IR FR AR AN LA
R CHPRERRITRE ) BT {ot F O R 2 1]
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Fs5-1 ZESAHLUE A

(&)

BRI

Bl

REE

]

refreservation

By (5

none)

none

WENEEE (REREER. WREAE) Fi
BA P B/ N L 2 T o o T SRA{e P P 5 2 ) R AIG
TZME, WIAAEIEE IEEH refreservation
TEERIZH & - refreservation W %S [AITHETE
LHPREE AR AN, H R R B EE
AT 5 00 B4 2 R A T 15 -

WMRIZET refreservation: NV HTEML TR ZS
[B) 2 SN 8 4 R FH 2 R SR e B 4 A 24
BS80S, A v AR .

LB TERISES N refreserv .

reservation

B (5

none)

none

BLELRROR PR STIE AR G0 K H R (U A B/ i
Szl o QIR A =S (R R AR T AE, W
NS 2R G LA i P L0 B s [R5 7 1 23 7]
o PR ARG E 52 A
W FERAE SR ARG BC NI R 23 7] -

B ERI4E S N reserv

AXRELER, HSILE 180 TIHIIY I E ZFS 3T
fE ARG T ER 23 77 o

secondarycache

all

PEHITE R MR A7 (L2ARC) R RN « 1]
BEMY{E 45 all ~ none fll metadata - NIRILEN
all: WA P EIER TR SR T - MRERE
H none. NI A EHEFUCEIEEH A S ST - W
RiGE N metadata, N HETEIES WL -

setuid

i /R E

on

PRI RGHUR T 2FRIC setuid fil -

shareiscsi

T

off

P4l ZFS G 5 L=y isCSI B - ZIEIERI{EE
FEon~ of f fll type=disk o 0] HEA EXf—A X
RENE shareiscsizon, {HEZ X RGHHIAT
B ZFS BRI E NFLE . HE, W— 3
AR E LR R B -

sharenfs

off

FEHISCHE R G 0] T NES H DL A R

T o QIR IZE N on. WISV AN MR 2fs
sharedi % - &N FEATE S ZBIHENNESE
ARG 2Fs share di % o WIERIZE off> NI
i F{E 5 share fll unshare @4 LA Kz dfstab SCH:
REH RS -

HRILZ ZFS KRG EL(EE. HZ I
175 TR <SR RIBUE 32 ZFS SR RS -
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Fs5-1 ZFS AHLUE LR (&)

RIEEH S R A

snapdir T hidden P . 2fs H FAE XM ARG B R 2 FLir & il
. BRERRENEZER. 155 0LE 183 i
1] “ZFS PRI MEAR o

type T N/A At TR E IR
filesystem (XHFRFEEOEE) ~ volume B
snapshot -

used PGS N/A A, M TR EdssE LA ER SR
WA 2 ) &
HXREHPH, 152 05 161 TTHHY “used J&
P

usedbychildren T off Hi@tt. TR B 52y + I 5 i
23[Rl 5 QR SR 66 1 AT e SRR
2 o R 4R S O usedchild -

usedbydataset T off i@t PR EdRE AR S 5 R 52
i WRAE S AT RO BRI
refreservation Tl B 2% [ fE PSR B4R . KRRl
%2500 SRR IENISE S O usedds -

usedbyrefreservationf{ ¥ of f SR, HThRiRE SR i &
refreservation (i FHIUIEEL 23 (M & ; LISMIBR
refreservation. PFREMIZZSMA - LEIEAIEES
usedrefreserv o

usedbysnapshots e off HEENME. HFPRR RSP 5 R
[Fi e FERlE, AR SRR R AT A IR R B
S FRBOZME SR EEE, HEAZ R
RIEREE used JEIEEFT. FODZ MR A DIt
A bR PEII4ES N usedsnap -

version e N/A TR RRERE FIRA. 54T
Ko MR IR R BEIRE N LSRR A A TR HE
BERRRARE SIRA . ARELZER, 150 2fs
upgrade e e

volsize G2 N/A TR EERIEH AN o
BRI . HSULE 163 TUHM “volsize J&
P

volblocksize e 8 KB WG E BRI AN . —HE ABE. SN

EARGEE N, FINEQIEEREESR N .
HyERE S KNl 8 KB YERINLT 512 F7%] 128
KB 2 [A]f4 2 BT B R 7K -

I JeE A 46 5 B volblock
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Fs5-1 ZESAHLUE A (&)

BRI KR BR&ME RA

zoned i /R B N/A e m O RSN ZE AR 2R . 1R
WEZENE. 2RKIEHRER S RiC R
It ZFS FEWCEITE RIS A BEFE BRI R SUIE R GE - B
WZEDIEI . 2 BB S RS E %
JRE -

HRFZFS I TERENXBNELZER . 1§52
JLEE 239 GUHPRY “TEZCE T XA Solaris 247

F ZES” .
xattr ARG on RN SRS T (on) SUEEH (of ) 7T SR
.

ZFS RiEARHEH

AR RETE R B REAYUE M o FUEANUSMEAR TR o A SEARNUE MR E T
RS - EXFMEOLT . 2R 5-1 WA o 2T AR 4R 20 .
NHEAIH T RSB, % 5-1 M HGHT T A .
= available
®m  compressratio
®  creation
= mounted
= origin
= referenced
= type
= used
HRIEMER, 155 I8 161 TR “used BIE” .
m  ysedbychildren
®m  usedbydataset
m  ysedbyrefreservation
m  ysedbysnapshots

Bz men (055 used ~ referenced fll available JB@IE) BIHEZ(EE, ESW
5 28 TUHI “ZFS 1 35 22 (B0 K
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used BT

used JEPERE — MR UEEME. RUMEHRE L LA E S A=A E - i iRYEE
B S A C UM 700 B S (R SR A AL %A - o AR =S (R A R RR SR Pl R =S (). {H
2 TRATAT e ROEHE SRR PR 23 1] o Ra B2 o5 FH AR 10 i 2 2 1) st DA B DA IR 77 =X
BB B SR I PR T o £ s 1) R 18 g EL ok PR 2[RRI B 3 [ O e K

ORI, Hof B2 (Al B 7R IR IR 55 S AR LZI%*_HTA% AT BEE S AT IR
RO TIL R o AU RGHYAZAL, ARt SRy s =S R MR E . 2 BAE
DRI {58 FH 2 TR A) o R P Ay 8 2 ) 2R EL % PR RAT o 2 TR B N - I
I ﬂﬂﬂﬁ%lﬁ%ﬂ’j—ﬁ%ﬂﬂﬁﬂﬂﬁ%ﬁ’j?m (FIEERT) ARG L2 IR o A S DR 25 8] [ Y
HLER, S IE 29 TR 2 m A RIT N7

EHA AR THERSREU LS RS REF A O EE W . @5, &
FEE Y S LR B ] o 8 fsync(3c) B0 SYNC THREFESS AT E . A —
€ ] DUAR R R 28 23 (Rl P A5 B & 2 BT -

i zfs list -0 space i<, A LA

usedbychildren ~ usedbydataset ~ usedbyrefreservat10n$ﬂusedbysnapshotsEﬁﬂEﬁ?
B IXEEIER used BRI NIE AWM. SXELZER. ESI
F5-10

BRI ZFS AHB M

AR ENAYUE] liﬁ—ﬁ:ﬁTHHTJ&ﬁV?*ﬂ&EE@E‘@ o N[ ERIANLIEE T L
zfs set A B zfs create MU TIRE, THOHSIE 167 TUHIY “IZE ZFS B
152 TUHAY “GIlfEE ZFS S R G0 IR - IE{FT BCAAI P RS 2= (|40 TR BRI AR
TR A . B RERIR P DR E ZE R B IUE 177 TR 1% 8 ZFS BLAIT]
Tl B4 22 8]

R WA A PURIERSE TH PRI SORIE . (ERFI T . % 5-1 B35
SRR SR - RROIRTED . MR E I T T SR . SR
Gio % SRR -

THEAIH T AER RN, % 5-1 M HYEHT TR .

®  aclinherit

BRI, 152 UL 206 TTHHY “ACL &M -

m aclmode
BRIEMUE. 55 UL 206 TTHRY “ACL B -
® agtime

= canmount
®  checksum

®  compression
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162

®m  copies

®  devices

= exec

= mountpoint

B primarycache

®  quota

®  readonly

®  recordsize
BRIFEMBIEA, 155 ULE 163 TTHAY “recordsize BIE” -

= refquota

= refreservation

®  reservation

m  secondarycache

®  shareiscsi

= setuid

®  spapdir

®m  yersion

® volsize
HRIEA, 155 L8 163 TUHHY “volsize JEME -

= volblocksize

= zoned

m xattr

canmount [BT4&

WIH canmount BIERE N off. NWIABEM A zfs mount 8L zfs mount -a Ay S HEE U A&
Gt o B E Y of f 56 mountpoint B E Y none RIRARIL. X HITETSCHF
RGUE— T LLAE AR 8 mountpoint JETE - FI4N. WIRHZBEIEIRE N off. HEIR
RGN TR, BERXXHRFEARG KEA SR, IR P - 7E
EFMEOL T LRSI A Y — 1 BEE XHEETLERSTIRERME. ERSEA
B Kz A ] i1 o

TELLTF R, A T userpool HFFH: canmount JBTEILE N of fo FFE(CH R
G SR E N — D Jexport/home o TER RGN E B TR
KX RG A, (HKERASHE L RRARY -

# zpool create userpool mirror c0t5d0 clt6d0
# zfs set canmount=off userpool
# zfs set mountpoint=/export/home userpool
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# 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
recordsize JBTE

recordsize JE& 1SRG SCRFE E B KN

R MR TR T RN A S SO T U5 RIS B 22 TAE A - ZFS 2R
P R SR U5 (Rl AL B AR B S B S B R K/ IN o X T Al AR R SRR 5 (7]
BUNIBENLER RSO E T S X SRR RE A BRI o ¥ recordsize {HTE
ENRKT8E TEIRERIE X A/ NE T UL R R & EaE o g7 A B/ % g A
T—RAEI RS, BRI PERE £ AFIEEN o 5 €W A/ NLIUE 2 B3
T HHLTAKTEET 512 F RN TEEET 128 KB B REN
recordsize {EXEEN 2 J5 QIR SCAE - B SUEFA 232 2520

It JE R 4E S T recsize

volsize BT

volsize BIEFHEE BB H AN SLATEN T, QIEES T AEME XN FiE 22« X
volsize P{TAR] BE BicAR 2 5 ity o T B 2 18] ) S B A« X BB 5 A SRR 1B A P = AR
EAIMT R . R EE S HEFEHTHPZEED, W2 S BERE XWT NEkdE
WA, BB TERE A TS . WREEHHER SRR ELCE AN, FRLE e g
FUNEE S 2 B FaR R o JREE R KN, NAZREIN N o

RUEFAGEI, HA LB N -2fs create -V $83E s brds BUTE G @4 i 5 B0 700 B 28 (A e
QRS - BEREEIEZAEEXNHENE . X THRE. TESRPAS
JZHREAT volsize HYEE X o

AREMENEZER, HZUE 237 TTHIN “ZFS &7 .

ZFS H P E M

b T ARHURAESD . ZBS SIS ERDR P RPE o FPRPERS ZBS (T A R, (EALE
P ERBEER T 2 0 R E R ER K -

F P IR P4 ISR A LU T

o LAEESEE (). LSRR S .

. WHEANETE . MFHEL TS
o R SR A IR A 256 D5 -

PR 2 IE S 7 WAL B A5 ZFS ANl A IR A PR A
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module:property

TEREFE R P BT 18 X @A 0 module #5731 F1 R 7] DNS 84 . DUV ik b
PSS T A AR R R — @ 2 T AR A& - DL com.oracte. JFkHUEIEA R
f#t Oracle Corporation {# [ -

P B ERHE AL TF & LU 95E -

o DA AR H AN BHIE T 1T ER ALK -

» AP EMEER R AT 1024 D

Bian -

# zfs set dept:users=finance userpool/userl
# zfs set dept:users=general userpool/user2
# zfs set dept:users=itops userpool/user3

BT ERIFTE @SS (W 2fs list~ zfs get - zfs set %) #AIFRABEAN LR
PRI ek

el

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

TRBRIE — PRI, B 2fs inherit @<« B4

# zfs inherit -r dept:users userpool

IRE R AR S P R SOZ R IE . 2R H 52 2R -

EHZFS R ZER

164

zfs Uist ap et 7 — R T EFMEWERER BRI RALH . AT A
TR e A AR AT 17 1A -

FIHERZFSER

T 5 AN AT T 2fs ist @ o] IS HEAEIEEE R - a2 R R %
FRATE SRS AR Dili}iused available - referencedfﬂmountp01ntﬁ§[$ﬂﬁ
Ho HRXEBHMNELZEE, BESILE 154 TR “ZFS B 487 -

i -
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# 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 B A RO R R e RS - AN, fE
- 2350 DL VA 07 R iz BRI AT IR 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 - 1.00G

EATDUEE & X F RSB 2fs tist an o 140 -

# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark

AT RBilkers T W1 SR 95T tank/home/gina M HFTH R RGINEAF 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

X zfs list i S HHMEE . 1HS UL 2fs(IM)

SEE R ZFS Eif

A o~ -t Ml -HETATXS -zFs 1ist & H I TEH]

T -0 I DL K AT B IR MR IE 5 4 B A T LUE Sl (i i o AT DUORHEAT £ds
RIRMENERSHRE . XA Z XFBIERREMENYIER, 1S IUE 154 1l

() “ZFS JEIES 4 o bR T & LB IEIN, -0 EIIHIZRIE ] LR & F4F name.  LFEHASR
Hh R LR R S R -

LR R zfs 1ist R ERE AFREL K sharenfs Fll mountpoint J&1:{H

# zfs list -r -o name,sharenfs,mountpoint users/home

NAME SHARENFS  MOUNTPOINT

users/home on /users/home

users/home/cindy on /users/home/cindy
users/home/gina on /users/home/gina
users/home/gina/projects on /users/home/gina/projects
users/home/gina/projects/fsl on /users/home/gina/projects/fsl
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166

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

ATLUEEA -t T B R BRI R . R R TR R

F5-2 ZFSXFHAYRAY

XKE BtEA

filesystem N RG R E
volume &

share X RGIE
snapshot yNlist

-t ] R B R ER R R R E S 2 bEsIEE o DU R BIEIEHE A -t Fl - o 2R
BRI ARG Z PR used JBIE -

# 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

(i FH -1 2T T AR A TR zfs List BRid o (HFH -H IR0, FTA 288 EB 4% Tab
FRFEUS o MFEEAENTE L (BN S IIARES ) o T RERE A - LA Rl
SR T A 1R -2fs List a S FTA S H -

# zfs list -r -H -o name users/home
users/home

users/home/cindy

users/home/gina
users/home/gina/projects
users/home/gina/projects/fsl
users/home/gina/projects/fs2
users/home/mark

users/home/neil
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B8 ZFs B
BUREE ST 2fs TS set « inherit £l get T-iv & REFE -

%167 TUHHY 1% E ZFS B>
% 168 TTHIAY “4k & ZFS J& 1>
% 168 TLHIRY “#if) ZFS |/t

B ZFS B

A[LLHE A zfs set dn B UUEM AT BEREHEEEM: - 8. WL zfs create i
STEQIEER RN E R . AR TIRENEIRERENYIER. 155 IUF 161 TUHR
U E M ZFS AHLBE

zfs set @ % KM property=value X IENEFH]. ARG EEHIEEAIR - 2fs set B
W HRe IR B s — R -

DL N7 f1Bf tank/home Y atime JETEIR E Y off o
# zfs set atime=off tank/home
BEAN . AFAT SO R G R A PR A SO R GE R E - 4N -

# zfs create -o atime=off tank/home

ATLAER DL 5 TR 28 (e K/ sy ) $5@ 8F B 1{E : BkmeTPEZ - HiAp
E— S AT R EN b, HTRRTFT, HeE&MRN HABEERRTFT- U
TP 2fs set P HRFEREFRIAZ, 7E users/home/mark XA R GEH 1 quota B
PRI E {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

R ZIALE 100% £ RG EIRERME. W2 EREUTUTARINHE -

# zfs set quota=20gb users/home/mark
cannot set property for ’/users/home/mark’: out of space

T RENEX D KNG FHLBNNGFRE {Hmountpoint fll sharenfs [
I o XA BERIERE T U EE KRG T8, Wl L&/ NG FEE

AR zfs set P MELERE. HS 2fs(1IM) -

% 5% . &I Oracle Solaris ZFS X4 & 4% 167


http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=REFMAN1Mzfs-1m

B zFS B

168

ik ZFS B

BRAEC S AU A B VIRE 1 LR s W], SRR 7 BRI TR 22 (A 9h . T
A ATBE N EIEEMASCUF R GRS HRYE - AR A H e R R I E X
B, WEERZBIENELEE - FTUE 2fs inherit @ STHERIE N BIEE, WA
S R GERAZE -

LR RBIER 2fs set @ ) tank/home/jeff XIFRGUSHIELG - AJ5 . {HH zfs
inherit {HBE compression @M. MM 1ZE kAT EE of f - FHT home Fll tank PR
AU E compression JE I, EILSHRABEME . QERMEFEEH T E4. WFEHARE
BRI EMNE (TEATREIH ) 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

WMRIEET -r W, WELLEATTRN inherit Faid o ELLTREIF. Zad
{5 tank/home DL K2 & AT REELE BIFTH G (X ERYA 2K compression JETEMIE :

# zfs inherit -r compression tank/home

R (A - o B EERRATE R O RS S IR R E -

BF zfs inherit MISHELEL. BHSI 2fs(1M) »

i ZFS B 1

BB IEERI R E BT E B 2fs tist % . ARELER, HSUE 164 TTHIRY
“DIHFEAR ZPS (527 Hi2, N TEREWMBARSE . G 2fs get Ay LUEHIFE
PR RAIIE R -

ATLAGER zfs get ap SHRRALATEHREIEIE - LU R B BHAMA £ a8 TR B s
THAE -

# zfs get checksum tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws checksum on default
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S VUHE SOURCE TR ILIRPEERIRIR - T 3RE AT RERITRTE -

%5-3 HJBERY SOURCE MH (zfs get M%)

RE i RA
default MRSy B 8 B AR AT e AR B R (e - (EAYE 1%

inherited from dataset-name

local

temporary

- (J0)

JB PR 1 -

ZIBVEIEAA K B dataset-name FITHE E M AL ERE -
(M zfs set At B S AR B E L -

R R 2fs mount -o BT E R H HATEE#MIR A
e HRIEN R ARENELE R 185 I 174 TUHRY “(f

R s
HA{EMH ZFS 1K -

R U

AT LU ARG B T a VU IR ATE SRR B MR (E - DU RG] att REy

i - casesensitivity~ nbmand~ normalization- sharesmb - utf80n1y$ﬂvscanE§@E%E

Oracle Solaris 10 Z{THRH H AN BE2E . AN Oracle Solaris 10 Z1THRA SZ#F Oracle

Solaris SMB flz%5 -

# zfs get all tank/home

NAME PROPERTY VALUE SOURCE
tank/home type filesystem -
tank/home creation Mon Dec 3 13:10 2012
tank/home used 291K -
tank/home available 58.7G -
tank/home referenced 291K -
tank/home compressratio 1.00x -
tank/home mounted yes -
tank/home quota none default
tank/home reservation none default
tank/home recordsize 128K default
tank/home mountpoint /tank/home default
tank/home sharenfs off default
tank/home checksum on default
tank/home compression off default
tank/home atime on default
tank/home devices on default
tank/home exec on default
tank/home setuid on default
tank/home readonly off default
tank/home zoned off default
tank/home snapdir hidden default
tank/home aclmode discard default
tank/home aclinherit restricted default
tank/home canmount on default
tank/home shareiscsi off default
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tank/home xattr on default
tank/home copies 1 default
tank/home version 5 -
tank/home utf8only of f

tank/home normalization none

tank/home casesensitivity mixed -
tank/home vscan off default
tank/home nbmand off default
tank/home sharesmb off default
tank/home refquota none default
tank/home refreservation none default
tank/home primarycache all default
tank/home secondarycache all default
tank/home usedbysnapshots 0 -
tank/home usedbydataset 291K

tank/home usedbychildren 0

tank/home usedbyrefreservation 0 -
tank/home logbias latency default
tank/home sync standard default
tank/home rekeydate - default
tank/home rstchown on default

I 2fs get Y -s I, O] DAFRIR R AUHE @ BRIV R I o @i g i R E— N E
SabavE. HTHEHRFREEY . 2B rBEaHEERENNENE . FR00IHE
HIEIHE local ~ default~ inherited-~ temporary fll none. UL N R R T EL7E tank/ws
FAHIEETEIRE -

# zfs get -s local all tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws compression on local

DA PARLETRY AT 5 - ETEE S . DU DL IR 77 B R S RS RIFTE 4
e E M - ELLFREI,. DLEIHT X ER T tank/home HHFTA S R G FT A T
e

# zfs get -r -s temporary all tank/home

NAME PROPERTY VALUE SOURCE

tank/home atime off temporary
tank/home/jeff atime off temporary
tank/home/mark quota 206G temporary

AT DITEARFEE HAR S RGRIIE LT 2fs get S EWBIEE . X EWE L & X
FTE RSO R GTH A - Bl -

# zfs get -s local all

tank/home atime off local
tank/home/jeff atime off local
tank/home/mark quota 20G local

HK zfs get MVHELER, HZ U 2fs(IM) .
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EH s XHERS

TR TRERIZAR ZFS B¢

zfs get a1 & SR SR S BIA TR T Y -1 Al -0 JEIT o W] DL -1 5508 kA5 B
I Tab FAFEHZENE o (] — B2 kg il SRR (E T AT o nTDAGER] -0 i TLLAN T 5

2 il -
= T name A[LLSE 5 2 WRRIEIES R —&EMEM . 4158 154 T “ZFs @It e #
7Tk -

n EHGE S BRFEE F B « name~ value~ property fll source 51132, |51 FRREZS 1%
MR, XEES R EIEE .

DR 7R B BA AR - 2Fs get [ -1 AT o JETHR KGR BN

# zfs get -H -o value compression tank/home
on

-p TR BB B S RS HAE - B4, 1MB FHR  1000000 o I ETH AT $240 T 5
2 fH A

# zfs get -H -o value -p used tank/home
182983742

AT LLEE S (A - r 0005 B (AT DL U5 ST IR (R R TG RIE - LU R
R -H~ -0 Fll - r JEIH export/home S H G IR X MF RGE IR used BYE(E. R
BT

# zfs get -H -o name,value -r used export/home

T# ZFS R 5

KT ZFS WHTHEE R RS -

5171 TUHHAY “EPE ZFS Bk

5173 TUHY “HE#k ZFS U RS

5 174 TUHREY “fF A IGEEE R MR
5175 TUHAY “BUH R ZFS KRS

B ZFSHEH S

ERETEOLT . ZFS SUIF RGE QIR H Bk - n] DU RE SCIF ARG HF e HE R tT
N AT -

5340 AR DAE G (] zpool create HY -m TN S RGTIKEER A -
KOEMHIELEE, S WE 43 IR QI ZFs 77 ikt -
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FiE ZFS U2 Gi il i ZFS 1@y {# Al 557 #2 T2 (Service Management Facility, SMF) [t}
svc://system/filesystem/local IRESTES | FHIHERL o U RGEHEEAE /path T Hr
path & X RGI AR -

ATLLEE zfs set @5 B mountpoint BRI E N EEEE, DB G EHEET - ZFS H
DhAEE E RS (MRFE) » HESEEECCHRII RS -

ZFS XM R G T T 19 /etc/vstab SXEFRI AT 7ES | S0 B BhEEEL -

mountpoint B AR o« HIU0. WRE pool/home B mountpoint B E N
/export/stuff. M pool/home/user B4k 7K /export/stuff/user B mountpoint JEH:(HE -

FH I ARG 0 mountpoint JBIEIXE H none o AN, canmount JEIERT LA
HRH B TREHEEIH RS - K canmount BIENEZER, 1HSULE 162 TTHHY
“canmount JE1E”

AT LA zfs set Bf mountpoint J& IR E N legacy, MBI & FiaEE 1 B
PSR RSE o XFEAT LLRS 1 ZFS A 2RI B SR RS - AN A0S E4E mount
A umount A S TERRIE G THLL K setc/vistab X HREGHBWELZEE. &
Z UL 173 TIHREY “fR o f” -

BEifEH =

= mountpoint JEIEM legacy B none B I NFEREIERT . ZFS & HEHFEE SR
5o

IR ZFS IEEEHF RS (HZCUE RS YT CBGETER,. H H mountpoint J&1:
EE S NSRS R PO RS -

mountpoint B R legacy WIFTE S R G AR ZFS REHE o TELL TR, AT
— MR ZFS A S E PRSI 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 -

S, Wl PRl R, B0 E mountpoint JEIE :

# 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 JEPEEEHT . SIPERGUR B A M IHEEURIBUE R, EFTES ST
o FEEUS B RRPE T BT - 2R ZFS i T o0 R G AL TR SR T
HEUHER, W& ER. & Zm bt T e BunEz .

fRigiEH =

T B mountpoint B IR E N legacy, ] DUMHFAE S TERE I ZFS XIF RS - 155
ARG UETS mount F umount d74 LU setc/vstab XX REHE o ZFS 15 [ SR A
SHIHEBE G RS, H H ZFSmount I umount @5 & AN X IR AV A S R GEHR
THAE . LT RBIER T W EE GRS NI ERE T 2FS XX RS -

# zfs set mountpoint=legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt

LEGI S BE R EEGOUE R, LR /ete/vEstab SUAFHER T —
T o /etc/vfstab KAFHITH ] REF EALN T BIFTT «

#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 fll fsck pass HIXE N - HN fsck P AEHT ZFS KRS HX
ZFS FHESE MM E ZEE . 155 ILE 24 TR “HSMEIE L.

TH ZFS L HER S
IR RAB ARG ST ZBS S EEEE RS - (WU FEHE G Em. 80&
BAEEEBEES RGN AEVEHR 2fs mount @S -
AT S 25 mount 52 0] LR s ZFS ‘B HER S BT e SRS - (55
EHPESAASER . Hla -

# zfs mount | grep tank/home

zfs mount | grep tank/home

tank/home /tank/home
tank/home/jeff /tank/home/jeff

ATLUBEA -a A TEER ZFS HERIFATH XIF RS - (RAEBINXF RGN 2. fl
LI

# zfs mount -a

BT ZES A A VAR B S TR THER - 140

# zfs mount tank/home/lori
cannot mount ’'tank/home/lori’: filesystem already mounted
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e B L E (25 TRFTEM -« 28600 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 RGN RTEE A — S0 - JBrES
TR 2 [ AR LR R AT

F5-4 ZFS FEHAHSCHY RN B o

B ERIEW

atime atime/noatime
devices devices/nodevices
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
xattr xattr/noaxttr

FEEET nosuid A& nodevices, nosetuid BYH4 -

ERaFEEEE
UNSREFIAEAT -0 HETHY 27 mount 5 B T T — B/ AR (EATHERATT, I
SR P - 215 get dr K STRPEH A ) temporary, JHESCHER
GRIDLHEBUN S0 SO TR F SO R GO S 7 4 MRV 8 0k o7
VR, BRI A

FELL TR X tank/home/neil SCAF R GG RCE 1 A BRI B EBUHEE
B ARG -

# zfs mount -o ro users/home/neil

SR 58 S BT DR S R G B R . L HRERRY remount JETT - 7ELL TR
Bh, 3T 4R SRS atime JBIEEHT B MO of £ -

# zfs mount -o remount,noatime users/home/neil

NAME PROPERTY VALUE SOURCE

users/home/neil atime off temporary
# zfs get atime users/home/perrin

AX zfsmount MPMIHELZER. HS I 2fs(1M) -

Oracle Solaris ZFS & IE$ERT - 20134 6 B


http://www.oracle.com/pls/topic/lookup?ctx=E26505&id=REFMAN1Mzfs-1m

EH s XHERS

EGEIEE ZFS ST R 5%

BT 2fs unmount T < 0] ABEFERL ZFS XA YR o unmount a7 <> 1] DL SR FH 2
HBOUHRGEAENSEL

FELLT RGN, U ARG AR EE— I SRS

# zfs unmount users/home/mark

FEUL T RGN, fEal R BE A — D SRR YL

# zfs unmount /users/home/mark
MR RG TS, W unmount T 44 M BIRITROHEB SRS, AU

FEA -f 2200 RS RGNE LA TEERPIRES. 58T BUHESZ U R G 550
Lo BN 2R AR N R T O -

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

SRS A, AT DU AAZ G0 umount i < SREUHHEEL ZFS SUHFRSE - A

# umount /tank/home/bob

K zfs umount M LI ZEFER . HS L 2fs(1IM) -

HEMBELZ ZFSs X HE %

P\ X & sharenfs B4, ZFS{HAE H BN L= RGE - AR MR, ASATEL=EHT
AR RGHHEM setc/dfs/dfstab XX ff - sharenfs J& &L share i< LT

125 PRI « {5 on B ARV ETI A . EHATEH P I read/write AL

FR o {H of f FEBH XM RGN B ZFS FHTE . (Hal@dEg 7k (W

/etc/dfs/dfstab (M) RILE . TEG[ SRR RS ILE sharenfs BIEA T of f IFTE

XHRGE-

ERIEZEY

BRETHOLT . FTASCAERGUAA IS - BOERHTERGD IR T 2fs set
5

# zfs set sharenfs=on tank/home/eric

sharenfs/EIERIEART, IR RGHRRIBIEAN N of £ NIXELSC IR RGIAE QIR
ZHBETIE .
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# zfs set sharenfs=on tank/home

# zfs create tank/home/bill

# zfs create tank/home/mark

# zfs set sharenfs=ro tank/home/bob

tank/home/bill Fll tank/home/mark B¢ #) LA AT 5 77 AL, RN EATMN tank/home A4 T
sharenfs J@ 1. FHZBMIRE T ro (k) 5. JCIEHN tank/home X ELHY sharenfs &
Mo E . # 2 PLR T = tank/home/mark o

BUEHE= ZFSs TR S
R KL HCCE R GHLED S « QIR R [ 2t S ey L=, (SO &
SN AR E B RN . ik, 150 2fs unshare fr 2 o A -

# zfs unshare tank/home/mark

w2 BUH LS tank/home/mark SUPFASE - HHUHILZ RGHIHIATE ZFS XA
g8 M -a kI .

# zfs unshare -a

HEZZFS X &5

WHE > ZFS £ | S M QRN =S R G B 2T N LA — MR ERITE = - 20
R TR R BUH L T ARG, WA zfs share my & BRI AL . 4
-

# zfs share tank/home/mark
5S4, AT DL -a Wit E R G RIRTE ZFS XX RS -

# zfs share -a

RHEHZETA
U sharents LR N off. I ZFS TE(ETIRHEA 2 A 3L SO0 H 50 Ak 7
G5 MSBIMLIE. WLUBIT 55778k (U] /etc/dfs/dfstab SCIF) HEFHLSCIF RS -

&% mount 5 S AN[El, 1ZEEH share Fll unshare a5 5 1F ZFS X B2 G AP 7] LAz
17 Hik. "TLUHER S sharenfs [@14:RYIETUA R R AR T8 =X RS - A8
{1 F X A BRAAY o (R T2 2t ZFS B5E 1B /etc/dfs/dfstab AR T NFS
HENE . ZFS EIEA SE AL, IR, AT SR TR TR .
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% & ZFS Be A A0 &8 =5 [a)

W] LAE A quota J& XS SCHR AR G5 AT LAGE P A 1 28 2 ) st S ELRR A o E9h, a8 w] DAfSE ]
reservation JEMERARIE—E R EL 2 ARSI RGN - XN EIERN A TR E
TSR G L Sz X RGP A TR

LB, WX tank/home SUAFRLEIZEL T HLAT. NI tank/home R EFTE FRMHHMY
SRS (A B N RERE I LR - [FIAE . QISR tank/home FE5E T TS 2[R M
tank/home R EFTBFRESMHRIZINE 20 « SRS M EH A fa 00 R £ 2 (6]
& H used BIEHITHRE -

refquota fll refreservation BIEH TEHXHRZEZ M, HASEENR (W
) 5 PR R 2 B EAE A -

TEL. Solaris Z1THRFR . F0] DUARE B TR E F 7 8/ SCHRAT 5 R 45 2 (R 2R 1%

B user B group WLHH - NREFET & BT XXM RGERCK 4 B RGUECR T HIARA 15
FR 3t B 2 ATZE e 1

Tiff 7 WA BC AR 701 B 2 (B Sh g BE A R T PRI SO R BERT. 1HFELL T LA

w B RG L EERER RS A, 55 quota Fll reservation JBIESRTT
fi .

= refquota fll refreservation JE& @ & T8 FE X R 5% 5 ARG EE 23 A] o

= ff refquota Y refreservation J&I1XE N T quota BY reservation J& 4TI
o WMFIRE T quota B refquota JB1HE. M2 AL —(EAVERAEELRF LN - AT RE
S KT refquota B9 quota - 4. ISRA LIRS U W] GEFEEHE
refquota Z BT FR ELE quota-

o P FIAHBCSERE T —Fo5k, TUSEEATRZ F Pk A IGO0 T 5 RS PR
FZA, HlaE KB E

HRIBERHMTAE = AR E L EE . HZIE 177 TP % & ZFs XF R GHIAC
B FIE 180 TTHY “IX'E ZFS SUHF R GERITHEE 23 [ o

28 ZFS X R R HIELE

i zfs set fll zfs get @72 A LR B iR ZFS X RS HIECHET - 1ELL Rl 18
tank/home/jeff FiXE T 10 GB FUHELAM -

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

# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE
tank/home/jeff quota 10G local

ACHTL 200 2fs ist Al of an <0 HURHE - F140 -
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# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home 1.45M 66.9G 36K /tank/home
tank/home/eric 547K 66.9G 547K /tank/home/eric
tank/home/jeff 322K 10.0G 291K /tank/home/jeff
tank/home/jeff/ws 31K 10.0G 31K /tank/home/jeff/ws
tank/home/lori 547K 66.9G 547K /tank/home/lori
tank/home/mark 31K 66.9G 31K /tank/home/mark

# df -h /tank/home/jeff

Filesystem Size Used Avail Use% Mounted on
tank/home/jeff 10G 306K 106G 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 Kl tank/home/jeff/ws & HINA 10 GB WY W] A4 5L 2]

ARERFRCHTIR B EE SO AR G0 24 w5 A A0 2 (B) 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 S RGURE refquota:  LIRRHZSCIF ARG AT LUBE A RV B =S IR . PR A B
FEIEACHT G ARG EL =S R o g RIS AR ZS (LA 2 5201 studentA FY 10 GB ACHR -

# zfs set refquota=10g students/studentA
# zfs list -t all -r students

NAME USED AVAIL REFER MOUNTPOINT
students 150M 66.8G 32K /students
students/studentA 150M 9.85G  150M /students/studentA
students/studentA@yesterday 0 - 150M -

# zfs snapshot students/studentA@today
# zfs list -t all -r students

students 150M 66.8G 32K /students

students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -

students/studentA@today 0 - 100M -

N7 ETTE, AT SR G B AR AR B PR R R A S [ o
-

# 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 -

TEMLIE ST studentA W BEZIAE] refquota (10 GB) BEFR . 1HstudentA™] DLAHIER SC 14
TR . BRI 2 ait

TE R, 2fs list Kt RN ECRL AR/ NS (10 GB 5 20 GB fHELE/N) - B
EMAEHAE, EHH 2fs get 7« HIU1:
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# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE
students/studentA refquota 10G local
students/studentA quota 206G local

HZFSs X R G IR E R PAE

AT LA zfs userquota iy zfs groupquota (il ‘QE%FE&@@Z@@E% : W'JZZD

# zfs create students/compsci

# zfs set userquota@studentl=10G students/compsci

# zfs create students/labstaff

# zfs set groupquota@labstaff=20GB students/labstaff

2 LN 77 273 2w 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 DLidd v DA R R Bon— e F P s T =S 1R (1 O -

# zfs userspace students/compsci

TYPE NAME USED QUOTA
POSIX User root 350M none
POSIX User studentl 426M 10G
# zfs groupspace students/labstaff

TYPE NAME USED QUOTA
POSIX Group labstaff 250M 206G
POSIX Group root 350M  none

ARFAE B B AR S S R R 00 W] DLE W LT

# 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

] zfs get all dataset iy > A2 oA P AIERCHURTE. &2 BT B RSE

JETERIFE -
AT LLE% LT 77 ZUIIR A - B A 2 AT -

# zfs set userquota@studentl=none students/compsci
# zfs set groupquota@labstaff=none students/labstaff

ZFS ARG PR ORI (4 DT ZhisE -
» (EUE ARG EIRER A P BECH e H LA 2 5 O R G H S K -
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o (HE. BT EA M SR ST RS QI s s PRI . R P e I
@oﬁﬁ,@Wﬂ@mmﬁé(W@K%Rﬁﬁ)m@ﬁﬁ,Y#%%%Eﬁ%
BCH LA -

o CERAUE P ABEVI M E IR S R TE O« root HI 7 Bl #4% T userused B¢
groupused RN A 7 0T LLUT TRIFTA AR B4 £ 23 [AEIR(E & -

» RNEEEET ZFS & - BT U RGRUR 4 S R GTa R TARA 15 Uit &
userquota N groupquota M

FH PR AL AR SK i FT RE 2 HERR LRV« G XRINEIR RS . 7E RS I EHE I RC#
YA S ASRIE ([ 27 epquot BHIRTHIE ) Z AT FHI™ AT RE Lk i HLBC AT -

TR UL % quota a0 A6 NFS BT (4. #£48% 1 ZFS XXIFASE) FHRIM T
Bl o AL TR quota fi & (R 2 58 A P s i A5 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 ECR i ELAS AR BRI AT DL quota -v dn < E A I HIAL
B 14N -

# 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 1limit timeleft files quota limit timeleft
/students/compsci
563287 10485760 10485760

I8 ZFS XA R G R EE = (8]

ZFS F5UBR == 8 52 M HH 73 O B PRALE AT BB B2 (I RO E B 2 )« [RTIE 1 SR s 1 =
RIFER AN BT MR BE SR SR 30 B % s R TR R o P O TG = TR ) S R A RE
st FP AR AL 2 Al & o IS HH 2fs set Al zfs get & AT LLIRE AT R ZFS il
B[R] - i -

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

T RA 23 [A) AT BE 2 520 2 s List a0 i - 140 -
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# 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

THTER. tank/home {5 FHARZ 22310 7 5 GB, {H tank/home Kz EIG X5 [IAY 5 28 0] &t
/N 5GB. EHZS BB T Y tank/home/bill TREFAYZSE] « FEEZS[ETH AR X &
%EEI"JEFHE%’%”IEHW FEBFE AR S ARG IR A P BE 22 A] . B[R]ES 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

HEG A RIS eI AL ELAE SRR 2 g (0 A AT HL O, S S A e
FH b0 B 22 1 B 2 T R 2 ) A SR AN BE o O EL At RSl B TR O 2 2 1)

PR S (LR o thHtE i, 8 R 2fs set RIRETRE =N, ARz 8dE
%E’J{fﬁ BA 22 (RS AN BB T B 2 [ P T ol 5 — 90 B 2 (R R 3 — i B =
6] 4

# 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

B 1R E refrese rvatlon TR 23 lEﬂ RARAUEH TEHEE LR 2], %2 ARG
HERI v R (5 R R 2 23 ) - 1L 70 B 28 R T R A B P B g {e FH 2 1) W ; ﬂ:%%ﬂﬁﬁii
PR IO R 7 BE 28 (R EA T TR - il -

# zfs set refreservation=10g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 10.0G 23.2G 19K /profs
profs/profl 10G 33.2G 18K /profs/profl

AT LU ] — B SR i B =S 1], DLARIE S B8 =S AU MIMR AR s 1] = 454

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 20.0G 13.2G 19K /profs
profs/profl 106 33.2G 18K /profs/profl

LT B 2 TR SR AL (5 R 2 AT

FE LT zfs list it R NAAPE/NE (10 GB 5 20 GB HELEV]N) - HE
B ABCHLRIE. 1B 2fs get ar < - BT
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# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE
profs/profl reservation 206G local
profs/profl refreservation 10G local

WHILE T refreservation, WY S TEIL 7 EE 28 [B] 2 M 808 M A T B th 2 ] SR 25 40
RS RIS BT R A v A .

HK ZFS XX R 4

182

WHRAE B A JEHTRY Solaris Z1THRAY ZFS SAERGE. W LAHEHA zfs upgrade mi & 4%
RS, UMASETEITRPSUERGIIEE - AN, s @S RGLEITER
AEST TR o

B, SR RGBT Z 5

# zfs upgrade
This system is currently running ZFS filesystem version 5.

All filesystems are formatted with the current version.

{5 Fr kb < T DARAGE B 4 SCAE AR GRS AT FHEIRE -

# zfs upgrade -v
The following filesystem versions are supported:

VER DESCRIPTION

Initial ZFS filesystem version

Enhanced directory entries

Case insensitive and File system unique identifier (FUID)
userquota, groupquota properties

System attributes

Uups WwWNE

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

2183 TLHIRY «
ﬂ%‘ 184 TTHAFY «
5187 TLHIRY «
5188 TUHIRY «
5190 TTHIRY «
5190 TTHIHY «
5191 TTHAY «
5191 T
5192 T «

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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184

Joik E % ﬁlﬂﬂﬁ%lﬁ’ﬂ%,m, 2 AT DI B IHT R - &0 - VRSFHME . BR% 1 ZFS
RIGEIE R . 165 WA 192 TIHIRY X FIEEU ZFS Bk -

w5184 TUHPAY “OIFFIEYERL ZBS HRIR
w5187 LY “ SRV R ZES PR
= 53188 TUHHAY “[HYR ZFS 1RH7”

BIEFIEHEL ZFS [RER

IRECE (T zfs snapshot < BIEERY . % <R AR BRI 44 PR A /F Ho e —
B o WRIEA PRI T I 245 -

filesystem@snapname
volume@snapname

PRI G PR SR 56 27 TUHAY “ZFS 41y 4 Bk > iR i R il ey 44 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 ILE 152 TR “Bi5 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

fu] DLiE listsnapshots WEEE SR 2fs tist i P RIESIER B - BETE
W, HEMEL T ERRE -

WHREER T B M AT CU#F 2fs list -t snapshot an 2 R R REREE - 8. BH
listsnapshots JtilfE 1 o 40 :

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots on default
# zpool set listsnapshots=off tank

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots off local

TESLERGEHIRRAY . 2fs/snapshot HHT, ATLLUS RSO RGERIIRIE - B0, AIFAE
/home/cindy Z04E%L T tank/home/cindy, NIW]LATE
/home/cindy/.zfs/snapshot/thursday Eiﬁ%qqtﬁlﬁ]tank/home/c1ndy@thursday PRIEE
ER

# 1s /tank/home/cindy/.zfs/snapshot
thursday  tuesday wednesday

ATLABIHRER. 0T AR

# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@tuesday 45K - 2.11G6
tank/home/cindy@wednesday 45K - 2.11G
tank/home/cindy@thursday 0 - 2.17G

A LS R SO AR GEAEER AR AR AT -

# zfs list -r -t snapshot -o name,creation tank/home
NAME CREATION

tank/home/cindy@tuesday Fri Aug 3 15:18 2012
tank/home/cindy@wednesday Fri Aug 3 15:19 2012
tank/home/cindy@thursday Fri Aug 3 15:19 2012
tank/home/lori@today Fri Aug 3 15:24 2012
tank/home/mark@today Fri Aug 3 15:24 2012

ZFS [RBB AU #2 =5 (8] i ik

BIEERIARS . BROIETRIERIS R R 2 Mt H A 250, A RE 5 DLRTRy iR L =
Hos(E] o fEXXFRGEA BB DLAT = 5L 28 (B 45 22 i iR I I 2 [4]
b2 B 2 [ AR used JETE - AN, MHBRBREE AT 8 N AR RBRE ) ((EF ) 7Y
W23 A & o

BRGNS PRI referenced 25 [RIJE I {E 5 S R GEMIAHIA] -
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A ARCENE 5K used JE PE(E LA 95 FIRORT IS S i SR R GUE MR 5T
B . S ARGEMIERIHE AL =S R E G 00 - Bl -

$ zfs list -o space -r rpool

NAME AVAIL  USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 59.1G 7.84G 21K 109K 0 7.84G
rpool@snapl - 21K - - - -
rpool/RO0OT 59.1G 4.78G 0 31K 0 4.78G
rpool/RO0OT@snapl - 0 - - - -
rpool/RO0T/zfsBE 59.1G 4.78G 15.6M  4.76G 0 0
rpool/RO0T/zfsBE@snapl - 15.6M - - - -
rpool/dump 59.1G 1.00G 16K  1.00G 0 0
rpool/dump@snapl - 16K - - - -
rpool/export 59.1G 99K 18K 32K 0 49K
rpool/export@snapl - 18K - - - -
rpool/export/home 59.1G 49K 18K 31K 0 0
rpool/export/home@snapl - 18K - - - -
rpool/swap 61.2G 2.06G 0 16K 2.06G 0
rpool/swap@snapl - 0 - - -

AKX, 155 &K 5-1.

[E];R ZFS [RER

ATLLBEA 2fs roltback a7 E 4R DRI I LUK SUPF R GTRT A i il - ST
ARG E B GRERAAI FPIRES - BRETEOUT . 1% S TCE IR BIBR ST PRI A
PRIE o

LRI R IR BT R E PR - AT OB R RE - r RS AR R
L

WRAFAEAEAT PR AR IR sefs . ML JIHERE - R ET DURH SR i

- R E AR S RS A B, W2 BUHE S Efrel . R TERIH
FERZXE ARG, MENVRRERI - - o R BOH RS RS (HLE) -

FELL TR, 2% tank/home/cindy SRS IR E] tuesday TRHIA :

# 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

FEATREIF. FERNREILLETHY tuesday tRIR. A LLESE T wednesday Fll thursday R
i
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# zfs list -r -t snapshot -o name,creation tank/home/cindy
NAME CREATION
tank/home/cindy@tuesday Fri Aug 3 15:18 2012

fAATE ZFS IREBRIZE R (2fs diff)
AU 2fs diff i S HiE ZFS R ZE 7 o
Ban, e T LN AR

$ ls /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ ls /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2

Bila . ERE MR R ZE 5 150 R ABLLL DT -

$ zfs diff tank/home/tim@snapl tank/home/tim@snap2
M /tank/home/tim/
+ /tank/home/tim/fileB

R, MBRZEXKELLEY - + BT file FA1E T BOFTRIRIA A o
PLUT it AR R AR TP A SR E 2 E

$ 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 SR EHE RE L

XHHARER IR
SUPEBUE SREAE. SO E SRR 2 M

SCAFEUE FH B H AR (HR HEE BT
i

SCPFECH FHEE BT IRER T ER BB IH AR
e

AFECE R E E A R

+

GFRELZER, ESU 2fs(IM) -
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ZFS TR HEIA

ZFS 52 PEHLIA

190

"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 OCIE ZFS SRR R E ZEE. 152 U5 167 TR
“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 -

» 5190 TUHHY <Gl ZFS makE
w5191 TUHPRY “BHE% ZFS wilfE”
w2191 TR [ 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 sharenfs=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

191 TUHTHY “BH5 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

% 6% . {#H Oracle Solaris ZFS R BB F0 72 p& 191



K IEFNIRU ZFS EiiE

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 -

192

55 192 TUHAY “fH A A &0 7 S R A7 ZES B>
5 194 TUHIY “% 1% ZFS TRE

2 195 TTHRRY “B2U ZFS TR

28 196 TUHY “[a] ZFS PRI R F AN R B 1418
5 198 TTHRAY “& R FIERI 5 24 AY ZFS PRIR R
25 200 TUHY 2 E ] ZFS B fs”

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 AE IR R EMRIRRE ZE 5. 152 UL 183 TIHIRY “ZFS IR IRMEA -
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 -

H K ZFS RIS =77 &y P i M B BT 15 ) 152 L Solaris 10 ZAT15H -
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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

% 6% . {#H Oracle Solaris ZFS R BB F0 72 p& 193



K IEFNIRU ZFS EiiE

194

 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 S BARIAR 25 FRY 5 — PR BE R o Flal. EREAFRA iR &
ERNE— RS, EEAE U g

# 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 BB ME R E DENE (WRE) - TRBEHEREEIL
{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

% 6% . {#H Oracle Solaris ZFS R BB F0 72 p& 197



K IEFNIRU ZFS EiiE

198

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 BEIE L B 2 i RTR - B X EZEE. 152 UL 193 TTHRY 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 GG G [R142H1 %13 (Access Control List, ACL) i F2 4t b bR UNIX AR
B RIRR SRR ZFS SXHRIE R -

AEEEZUTFET
2 201 T1HHY “Solaris ACL f&A>
5207 TUHPRY IR E ZFS XY ACL?

8 209 TUHPHY “LLIEEARG 2 i B A 2R ZFS SUPRR ACL?
w5218 TUHIHY DAL 5 R IR B R ZFS ST ACL?

Solaris ACL f& 5

Solaris i IH AR A SZ #5714 ACL SEER FE T POSIX B3 ACL JIYE - T POSIX FEZY
ACL R4 UES SCPF, Holid NFSv4 2 HiifJ NFS RRAS 1 755 #e o

| A NFSv4 5. ¥ ACL LRI 5% 4 3 H: NFSv4 78 UNIX FlIHE UNIX % F L2 (Al Rt it A

BAEME o WINFSv4 HITEHATE X X —#THY ACL SEEFR it 7 B £ &R T NT HEX

ACLFJIE X -

S5IHEAHE . #7 ACL R R E B AL AT -

= BT NFsv4 #1355 NT #2009 ACL AHUL -

o PR T EIERVIRENES . BXREZER. ESILE7-2.

w50 chmod Fil 1s a7 % (TM3E setfacl fil getfacl #7%) HITIREMER -

o PR T EEERKIE S TR E QTR RN E N A E T E R AR
HZEHE, ESILE 205 T “ACL 4k K .

P Fil ACL FR Y 35 A b Al SCEFRUSR B AL R RS AHAY 17 [R5 - 5 POSIX 20 ACL dEH 4
L. ¥ ACL tHH £ 4> 15 [FI4Z I 7 (Access Control Entry, ACE) F41X

201



Solaris ACL #&E!

202

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 e HEWT 2 7 1 B4 461% ACE HHoR & X IIALR

NFSv4 FEEHY ACL 5 POSIX =X ACL 2[RI EEHA Y T -

IR AT RS] ACL SERHFRF (W cp~ mv~ tar-~ cpio BY rcp ms) BEE
ACL HYJ UFS #1512 5| ZFS X% . N POSIX TN ACL 2 ¥5Hi H 5531 NFSv4 4
= H ACL -

s —LE NFSv4 FER ) ACL 255HH POSIX =, ACL - 415 NFSv4 FER Y ACL RE6#HLH
POSIX 20 ACL, M4 G/rFEITLLFAERIHE S -

# cp -p filea /var/tmp
cp: failed to set acl entries on /var/tmp/filea

o WIERTEZTT 40 Solaris Z1THRIMASE R B ACL £ (tar -p 8 cpio -P) Al
{d UFS tar 8 cpio ARSI NIFEIZTT LLHTAY Solaris 4 1T R 45 HHHEEZ IR SC
PR Z 2K ACL -

FITE SO UIERARD SO AL B2 2% ACL T -

w T LUHEH ufsrestore dn BRI E £ ZFS SUHER SR o G R IF UG EHE 41 POSIX
FEZCHY ACL, MIXEE ACL 2554 )y NFSv4 #£20HY ACL -

w YR ZHAXT UFS SR E NFSv4 MR ACL: 2 B R U LU NAIHEE -
chmod: ERROR: ACL type’s are different

o QR ZAKT ZFS AR E POSIX HE LAY ACL, M2 ERPAUF R MEE -
# getfacl filea

File system doesn’t support aclent t style ACL’s.
See acl(5) for more information on Solaris ACL support.

AR ACL & M AR HIE S 152 ILE 192 TR < A H A & 0 7 L IR F
ZFS B8

ACLiZ EiEiERYIAA
AU PR A R ACL 85X
w98 ACL— HESESY UNIX user ~ group Al owner 55 H -

» FFEBACL-AUEEFAEE - HAHWRE. SEEHEMFE. S EE%K
PGS, BiE 2R B AR L S RS -

HFiZELiE ACLIIEE

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 -

TR T ACL TR -

#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 -

TFRIEME T H K ACL delete fll delete child {TARYHARIELAHE R -

%7-3 ACL delete Il delete_child FXfR1TH

LB FRHR BIR3 RANR
ACL fu1F delete ACL 4 delete KAGTE delete PR

ACL 1T delete child S R S

ACL #4 delete child VR e et

ACLAX VT write Fll AT RIF VR

execute

ACLfE#fiwrite fll execute  f2UF s Tl
ACL 4 7%

EF ACL SRy 1 A7 OS2 R0 5 7T LA EL AR B R 1 ACL: B2
W4 52 I SR B IR -

BRETHOLT . A2 ACL. MRERENH R LIRE 17 IFEE ACL, NHEMELEE
AN ZYEAIZ ACL o IO SCIF B H SRFEE ACL HIZE K -

TR T AERIYEARRE -
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%7-4 ACLZKAFRE

HORERE FEEUIRIRE A

file inherit f {01 ACL WA B RS 1% B RIS

dir inherit d {0 ACL W H FRB[IZE FMFHEHZ -
inherit_only i WAL H FAK ACL, ABAUE T Hr I S a1 H

X MAEHTEERE S ZREZRIEH
file inherit FRAETL dir inherit bRAE. S[AINH{# %

KT E AN -
no_propagate n {0 ACL WA H kAR 1Z H RIE —HNE . A

B RUIREENG - FAREE KB file inherit BRE
B dir_inherit R, B[R E AT SRR B4R AR A

o

o
N/A AT RR -

AN, I H] LB aclinhe rit STHF R G IE X SO 2R G810 EL B D0 P BICBE 1 B FA R
H ACLYARNE . SRELER. BSWLTF -1

ACL B

ZFS ERGAFE T LT ACL BMESERIE ACL 2N E1T HHI ACL 5 chmod #{ERY
ZH.

= aclinherit—HfiE ACL 4kAERIIT N « 1ZJEIERI{E L .

» discard =X FHONR. GIESCIFEE FEA SRR ACL I - SCIFEH X1
ACL ST 8 H AR o

»  noallow— X THIAE, {LARAT] A2 deny HY AT K ACL T -

» restricted— X THIAR. 4R ACL HilFFHHHHER write owner fllwrite acl #X
[

m  passthrough— ZHEM{E 1% E N passthrough . 2 FH B T4k 4 ACE i & B A5
RO - QR AEAE IR a4k & ACE. MR RN R 7 2K
R B

» passthrough-x—5 passthrough i& X AH[E] . HANZE LIRS H passthrough-x.
AT () PR OIS B RTER 2 20 T E S B AR 2R S i =X m] 4k
ACE FiZBEHUTAIR -

aclinherit FYER AL restricted -

» aclmode — fER A G SCAFRMES ACLTT Y. BUETE chmod R EHARIFZHI LT {24
ACL- BT EMEE -
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» discard—aclmode JE 1Y discard B R GERHIMBR A R X I T ACL
T o X st A -

= mask—aclmode JETEN mask ISR R GERHR D P B RUAERE - BRIER P 55 S
e H X FTE & BAMEER UID, SR D AR, DA HA 2 K THR
il o TEXPMEM T 8D ACLAUR, DUEHA S K TAAEENIRAL . WERAN
TN ACL B EH#ME, N mask [HE TR U 2 5/ ACL-

®  passthrough—aclmode J& I passthrough B R G FERER T 2L KL EEHY ACL
RSB E KT IN. ASX ACL 17T HAh BE g -

aclmode HELEI X discard -

B XAHH aclmode BIENHE ZEE . ES WLnl]7-13 .

1% E ZFS X 4AJ ACL

40 ZFS AR ARE . ACL i ACL IR BEH AR - ZFS fEfit | — e ACL AU, H
HRT A U R4S ACL . JEH . ACLIRER. FIONE(LRRESIH UNIX

owner/group/other M -

ZFS AR AR R, HIX LG K E 7 /2 ACL T2 N A Rl & 7 - [
e AR UCUFRIARRR . 1Z5CHHHD ACL th 2RI BT« edh, G SRR 73—
FH P SR B E 7 [RAPR A AL 8 ACL, 120l B AR ALK 1 (R AR A 7
HHEFTRRF S WZH P AT U5 R —SCAFECE 5 TR V5 Rl G R e SR s H
KM ACL HRR AR A B -

X ZFS X ACL 5 [AIASR A FE ZH AT -

= ZFS {21 ACL WifE ACL HRgHESINF I L 22 ™0 b T4 PR -

(VA B 5175 AR 9 1E K& DL XS %89 ACL T

» —HETFAFRBE. [F— ACLFBREE 2 dih 552 ACL 546 I0 A REFE 4 It AR

n TR T SCRTE & write act AR BP(E B X HE b ARR It 2 itk « 7
M, LR R E I FTE TR -
USR R AR Bk D 15 AR . AN F B G B i E  SCHATE B BB A P i 7Y
ViIRIE K o CATL AT DARR (b SCHRRE & ey RSO H B A P B SO
LI TIRE -

WREFENEHF FRE T IEEE ACL, WHZH R 7T 2 B sh4k & i1% ACL . W15HR1%

B 7 IEE 5 ACL 7 B H FhYF gk % ACL, ML {# A ACLAk &R E . BXE %

BB, WS ULFE 7-4 5 213 TR “CLIEARRE 206 ZBS SRR E ACL 4K

BUEEHT SRS . HRYE umask (B R SEAUAT R HYBR T HDE 8 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
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/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

TEAEIF . H AP 25 (owner@~ group@- everyone@) H— ACL i -

IS ACL U BHA T -

0:owner@ B Al LB BNHE BRI A 2
(read_data/write data/append data/read xattr). FTH L] DUEML
SRR, QIR - R B A ACL
(write xattr/read attributes/write attributes/
read acl/write acl). Ib4h. R E AT LUESCSUHHRIFT AL

(write_owner:allow) o

synchronize V5 [FIAXBRE 4 A ACSCER -
1:group@ ) ZEL 52 7 R SO RIS T P A 1 AR

(read_data/read xattr/read attributes/read acl:allow)-

2:everyone@ [ B Z SNKIFTA FI P 323 X STPFRITSCAF g 1 ) B BRI

(read_data/read xattr/read attributes/read acl/
synchronize:allow) e synchronizeiﬁﬁﬂ*ﬂﬁﬁﬁﬁﬁﬁﬂeggimo

OISR H X0 RS umask B, B H X ACLFFRUAT -

$ 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 5 ACL WAL T -
0:owner@ Fi & n] DL BRI 2 B RN

(list_directory/read data/add file/write data/add subdirectory
/append data). DN IEENAMESCCAFRI BN, W EE - 7 REER
ACL

(/read_xattr/write xattr/read attributes/write attributes/read acl/

write acl)o AN, FrEHE AT HEEREAE (execute), MIBRSCHEHE
(delete child): LAKMEH KMATHEIN (write owner:allow) o

synchronize 15 [FIAXPR 4 A A SEEH -
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1:group@ ST LS H AR E SR A AT E g - s AEBAEHEERE XA

BIHITERR
(list_directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow )o

2:everyone@ A H B ZINKIFTAR A BT H SR E SR MR BRI T

DNERL

R (list _directory/read data/read xattr/execute/read_
attributes/read acl/synchronize:allow)- synchronize Vj[AJAXRRE 24 i
S

S BT ZFS LAY ACL

AT LA chmod A <> 12 24 ZFS SXFHY ACL uTﬂﬂ ﬂkaﬁz ACL HY chmod THZE{HH acl #L
SERME ACL IR o B XK ad BEEHIHHT. 1525 ULEE 202 TTHHY “ACL IR B TRIARY T

BH” .
NI ACL I

HH 3 7][] ACL i

% chmod A+acl-specification filename

1% index-ID 3 Il ACL Tl

% chmod Aindex-ID+acl-specification filename

B TTEFE Y index-1D (o1 B i AHTH) ACL T -

= B ACL T

°

%

i)

chmod A=acl-specification filename

chmod Aindex-ID=acl-specification filename

= R ACL Tl
» % index-1D MIBE ACL 3

% chmod Aindex-ID- filename

H1 A PR ACL i

% chmod A-acl-specification filename

MSCAHER FTA 9F ¥ 18 ACE

% chmod A- filename

AN ACLAE B 2B s -v a0 R oy« Bildn -

# 1s -v file.l

-rw-

FIE

--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
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l:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

BRHERYE ACLIARMEE, 155 I 218 TWHH “LL4s 5 k& % & E T ZBS Sk
#J ACL »

6171 BN ZFS SR ACL

AT T A R E M TR S8 ACL B, & ACL /215 ACL R LS L5
UNIX & H - B~ AU R HAMmAZE .

TELL TR, 18 ACLfF/E T file. 171

# ls -v file.l
SrW-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

TELL N RBIH. 9 groupe 2 ¥ 1 write data AR -

# chmod Al=group@:read_data/write_data:allow file.l
# 1s -v file.l
-rw-rw-r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/write data:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

TELLTI R, Xt file. 1 AR EEHTRE H 644 o

# chmod 644 file.l
# 1s -v file.l
-rW-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read_acl/write_acl/write_owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
rallow

wl7-2 IXE ZFS SFRYAEEE ACL
AR T IR E M Tr AR % 8 ACL F7R il -

TELA TR, N gozer B8N T Xt test.dir H A read data/execute FfR o
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w72 1RE ZFS AR IELEE ACL (&)

# 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 TP, AP gozer HIFR 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

T 7-3 5 ZFS SR ACL A2 B
LN ACL /Rl R T 1E 1B ACL 50 5 58 O 8 H AR AL 2 18] & A I AE B -

TELLTF R, @ ACLTEET file.2 1

# ls -v file.2
-rw-r--r-- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read_attributes/read acl/synchronize
:allow

TELLT R, M everyonee FHIER T ACL altlow B -

# chmod A2- file.2
# ls -v file.2
-rw-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
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Tl 7-3 5 ZBS SUPERIFR ) ACL %2 H. (&)

TEMCE A SCEFRIRLRRA N 644 EE'E 1 640 - TR eve ryone@ 1 ACL R FAERT. B
A 380 W SCHRIAER A MBS T everyonee I BEHUAYRR -

TELL R, I ACL B everyone@ ) read data/write data FXfE -

# 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

TEHE AT, chmod 1EEEE UHIUEHENE ACL H1Y read data/write data:allow FXE & #t
FXFETEE ~ 4HF everyone@ M BEHY/ 5 ARR - 7EELEERIE . everyonee F T-H5 & XHE
AT P B AT TRIARR o FH T A7 DU 55 A E & FIH AR AY owner@ BY groupe
ACL T, [A AR 21X E N 666

UL RGIH. A ACL FE 7 gozer HYBLIANR -

# chmod A=user:gozer:read_data:allow file.3

# 1s -v file.3

---------- + 1 root root 2440 Jul 20 14:28 file.3
0:user:gozer:read data:allow

TERC G s SCPERR T SAE R 0000 3K A TFELEX N owner@ ~ groupe B
everyone@ F) ACL Jil. X EETH ] TR SUAFHIAL SRR AL BRER 70 « SCIERTE # Al i B
ERFR (F1ACL) SRR 90N FR -

# chmod 655 file.3
# 1s -v file.3
-rw-r-xr-x 1 root root 2440 Jul 20 14:28 file.3
0:owner@:execute:deny
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

w17-4 VR ZFS LAY E ACL
A AR chmod i % MR SR8 E A 3F 8 ACL -
FELLTREIN, tests.dir HELEM P IEEE ACE -

# ls -dv test5.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:32 test5.dir
0:user:lp:read data:file inherit:deny
l:user:gozer:read data:file inherit:deny
2:owner@:list directory/read data/add file/write data/add subdirectory
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F17-a PHE ZFS SCEERYE @ ACL (&)

/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

FELL R, #IBR T FF gozer I 1p AR @ ACL - Fl5A ACL H &
owner@- group@ fll everyone@ FIELE{H -

# chmod A- test5.dir
# ls -dv test5.dir
drwxr-xr-x 2 root root 2 Jul 20 14:32 test5.dir
0:owner@:list directory/read data/add file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
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

PUELAHE T RT ZFS S8 B ACL 2f 7

AT DU & QAR E SCERT E bR s R4k K ACL - BRI T, A& 1EHE ACL. W%
1E %%Eiiu%ﬁlﬂﬁ B ACL. NHEA /52 H FEA SEAKIZ ACL . WU SCFEL
HRF87F ACL gk o

A UTE X ARG T2 E aclinherit B - SEEIHEOL T, aclinherit IXE N

restrictedo

BRELZER. 1ESULE 205 TTHRY “ACL 4k

F617-5 1R TEME ACL KK
FRETENT . ACL AjEd H REEMLHE -

TELLRREI, A gozer N T 1% test.dir FYHE 8 ACE

read data/write data/execute-

# chmod A+user:gozer:read_data/write_data/execute:allow test.dir
# 1s -dv test.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:53 test.dir
0:user:gozer:list _directory/read _data/add_file/write data/execute:allow
1l:owner@:list directory/read data/add file/write data/add subdirectory
/append_data/read xattr/write xattr/execute/delete child
/read attributes/write attributes/read acl/write acl/write owner
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l7-5 % TELE ACL kK (&)

/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

RN T test.dir FHXE. WASERERHF gozer I ACE - YIRS sub.dir AFESZ
FHF gozer ERNSXHEFTEE ~ 4K G1EL everyone@ /T4 [AIFIALRE . WHZF 7Y HAET
[A] sub.diro

# mkdir test.dir/sub.dir
# ls -dv test.dir/sub.dir
drwxr-xr-x 2 root root 2 Jul 20 14:54 test.dir/sub.dir
0:owner@:list_directory/read_data/add_file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

wl7-6 X SR E F3% T ACL 4k
DL —RIRBFIFRA T 1% E file inherit bRgHt R ISR H KAHY ACE -

TELLR R, I gozer HSIN T 4T test2.dir H SRHIY SRR
read_data/write_data PP, DU P RHEATT T 1 i SRR BVA B BT RIAR -

# chmod A+user:gozer:read_data/write_data:file_inherit:allow test2.dir
# ls -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

TELUN RGBT, FFY gozer FURPRR A T-HT BIEEAY test2. dir/file.2 3{fF - T ACL
Yk7K read data:file inherit:allow EMKE M gozer A] LLBEHUEARDHT QI SCHRRY A
7.

# touch test2.dir/file.2

# 1ls -v test2.dir/file.2

-rw-r--r--+ 1 root root 0 Jul 20 14:56 test2.dir/file.2
0:user:gozer:read data:inherited:allow
l:owner@:read data/write _data/append data/read xattr/write xattr
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wl7-6 X SCUERTE 42 ACL 4K (&)

/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

TSR RGERY aclinherit B E NELEIEK restricted. FELLAH T gozer X
file.2 NEH write_data FUPR . 1X2 R SR AABRA 7017750 F AR -

HEFEE, &E file inherit 8 dir inherit FRERTFTN Y inherit only AR A i@
i B REEFIERE ACL. Ak, BRIFF 7 gozer f& XX MIATH % 8RB AR B
G BNPRHERZ 7 elitE 4t 1% H 7 everyone@ FURAHIALER - 14l -

# mkdir test2.dir/subdir.2
# 1s -dv test2.dir/subdir.2
drwxr-xr-x+ 2 root root 2 Jun 23 15:21 test2.dir/subdir.2
0:user:gozer:list directory/read data/add file/write data:file inherit
/inherit_only:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
3:everyone@:list directory/read_data/read_xattr/execute/read attributes
/read acl/synchronize:allow

AT — R G EIRR T [EIRZE file inherit fll dir inherit ST AYSCHFITH
SKHY ACL -

FELLT RGN [E T gozer 7 1 A& THT QA SCAEFT H B BEL - B AFIET
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

# touch test3.dir/file.3

# s -v test3.dir/file.3

-rw-r--r--+ 1 root root ® Jun 23 15:25 test3.dir/file.3
0:user:gozer:read data:allow
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Tl 7-6 X SCUERTH 42 ACL 44K (&)

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

# mkdir test3.dir/subdir.l
# 1s -dv test3.dir/subdir.l

drwxr-xr-x+ 2 root root 2 Jun 23 15:26 test3.dir/subdir.1l
0:user:gozer:list directory/read data/execute:file inherit/dir inherit
rallow

l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow

2:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow

3:everyone@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow

7£ Emr Rl BT groupe l everyonee HJ A H SRAIANBR 7040 5 AKIHATIN
PR, DHEFEYE 7 P gozer (5 AFIHITINR - BRAH aclinherit BN
restricted. XEMRE R A write data Fll execute FYFR -

FELUR R A7 gozer 577 T 4R TH AR SCARR BRI 5 AN T
PR (ERCRE X EEAPR A% F5 20 1% H R IR SR 2

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/no_propagate:allow

test4.dir
# 1s -dv testd.dir
drwxr--r--+ 2 root root 2 Mar 1 12:11 test4.dir

0:user:gozer:list directory/read data/add file/write data/execute
:file inherit/no_propagate:allow

l:owner@:list directory/read data/add file/write data/add_subdirectory
/append_data/read xattr/write xattr/execute/delete child
/read_attributes/write attributes/read_acl/write acl/write owner
/synchronize:allow

2:group@:list directory/read data/read xattr/read attributes/read acl
/synchronize:allow

3:everyone@:list directory/read data/read xattr/read attributes/read acl
/synchronize:allow

WU RBIATR. T ATE AR BIREER T gozer HY

read data/write data/execute fX[E -

# touch test4.dir/file.4
# 1ls -v test4.dir/file.4
-rw-r--r--+ 1 root root @ Jun 23 15:28 test4.dir/file.4
0:user:gozer:read data:allow
1l:owner@:read _data/write data/append data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
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wl7-6 X SCUERTE 42 ACL 4K (&)

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 7-7  ACL 4K 1% E Y Passthrough I ACL 447K

W tank/cindy SXIF ARSI aclinherit JBPEIRE Y passthroughs NIXF T AR
file.5: FJ gozer ¥4k testa.dir R AR ACL: W FATR

# zfs set aclinherit=passthrough tank/cindy
# touch test4.dir/file.4
# ls -v testd.dir/file.4
-rw-r--r--+ 1 root root 0® Jun 23 15:35 test4.dir/file.4
0:user:gozer:read data:allow
1l:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
rallow

017-8  ACL 4K 1% B ) Discard B ) ACL k7K

W SRS aclinherit JBMIXE N discard, WIH FAIAER A LB WTEESE
7 ACL. 540

# 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

R LUG JeE Z AN 5E H FAABRAL. W2 & 77 9F 8 ACL - Fil .

# 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
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=17-8  ACL KK 1% B )y Discard B ACL 4k 7K (&)

2:everyone@:list directory/read data/read xattr/read attributes/read acl
/synchronize:allow

= 7-9  ACL AR K 1% B Noallow I HYJ ACL 4 2

TELLTRBI, %E T NS Sk AR IS ACL. — ACL fL1F read data fY
FR. —A ACL #E4t read data AR o HREITEIEEA T QR AT 7E ] — chmod 5 4 HHHE T
4~ ACE -

# zfs set aclinherit=noallow tank/cindy
# chmod A+user:gozer:read_data:file_inherit:deny,user:lp:read_data:file_inherit:allow
test6.dir
# 1s -dv test6.dir
drwxr-xr-x+ 2 root root 2 Jul 20 14:22 test6.dir
0:user:gozer:read data:file inherit:deny
l:user:1p: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

WEATRBIFTR . QU SRR REEE 77 /R 1F read_data AUFRAY ACL -

# touch test6.dir/file.6
# ls -v test6.dir/file.6
-rw-r--r--+ 1 root root @ Jun 15 12:19 test6.dir/file.6
0:user:gozer:read data:inherited:deny
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@: read _data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

MBI BT 7 ZFS TR ACL

Al 14 E—FREFORABRIEE S R ORI E N R ZFS SUFRIRUR - 3 7-2
FI# 7-4 HIH T FoR i B AR 7R -

ATLLEH s -v % o T SRR E SRIV4E S ACL A1 - Bl

# 1s -V file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:------ rallow
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everyone@:r-----a-R-c--s:------ :allow
LR A4 T 465 1) ACL Hai i

owner@ Fir A 2 o] LABE EURIME ORI A
% (rw=read data/write data- p=append data) - FTH & A LUESR
PR, airt Al g ~ 9 R 1Al ACL (a=read_attributes,

W=write xattr,R=read xattr,A=write attributes,c=read acl,

C=write acl). ItL4h, TG 38 1] BB AT R

(o=write owner) o

synchronize (s) V7 [AAFR 24 BTASCER -
group@ [ 445 F 5 SO EEURER. (r= read data) AT ST 1A 4 152 BV PR

(a=read attributes,R=read xattr,c=read acl)o

synchronize (s) V7 [AAFR 24 BT A SCER -
everyone@ A EAH 2 AMNPIRT A N B T R SR DL R SO T P B2 B

FE (r:read_data\ a=append data~ R=read xattr- c=read acl #l
s=synchronize> °

synchronize (s) 7 [AAFR 4 BT A SCER -

SN ACL =ML, 95 ACL X B AL

»  ALRAURAEE N chmod i S I E S EL -
w A DUBER A AR IRCRURBDEFAT () 705 HHRAFIEE LTI TEE
w A DLA —J7 s B AR A AR -

AFATEA ACLAERMER . 152 UL 209 T “CLIEAIRS =0R B FE R ZFS S 4F
#J ACL »

F7-10 D4 SR E R R ACL
TELLTFRFIR, @ ACLTFET file. 171 :

# 1s -V file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
owner@: rw-p--aARWcCos:------ rallow
group@:r-----a-R-c--s:------ :allow

everyone@:r-----a-R-c--s:------ :allow

TEARHIH, AR gozer IS T %f file. 11 read data/execute FXFE -

# chmod A+user:gozer:rx:allow file.l
# 1s -V file.l

-rw-r--r--+ 1 root root 206663 Jun 23 15:06 file.l
user:gozer:r-X----------- e rallow
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:------ :allow
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220

w710 DLAEE RO BRI R ACL (&)

everyone@:r-----a-R-c--s:i------ :allow

FELUT R, @il (48 S ACL I FHI Y gozer 27 1 EHTHIESCAFAITH XY 2
PRI H AP TIER -

# chmod A+user:gozer:rwx:fd:allow dir.2
# s -dV dir.2

drwxr-xr-x+ 2 root root 2 Jun 23 16:04 dir.2
user:gozer:rwx----------- :fd----:allow
owner@: rwxp--aARWcCos:------ :allow
group@:r-x---a-R-c--s:------ rallow
everyone@:r-x---a-R-c--s:i------ :allow

AN, BT ABEY] Us -v i H A RO A PR AT 4K AR 28 45 FORE G B 45 S /Y chmod #% =X
o g, FRFHF gozer X dir. 2 PIRBR AR AFREEHIZ dir. 2 I cindy, 1]

FEABRFILE AR (rwx- - - - - sfd----:allow) B HIFEKEMEE] chmod @S v o {5141 -
# chmod A+user:cindy:rwx----------- :fd----:allow dir.2
# 1s -dV dir.2
drwxr-xr-x+ 2 root root 2 Jun 23 16:04 dir.2
user:cindy:rwx----------- :fd----:allow
user:gozer:rwx----------- :fd----:allow
owner@: rwxp--aARWcCos:------ :allow
group@:r-x---a-R-c--s:------ :allow
everyone@:r-x---a-R-c--s:i------ :allow

A 7-11 ACL 4R 201 B ) Passthrough B I#) ACL 4K

¥ aclinherit JEBIHIXE N passthrough SRS 24K AR A T4 & ACL T H H4k
K ACL T A2 H T AR & ol - M LB 1% B N passthrough B, 2 {5 E AT 4k

7K ACE T & BRI 2R QI SO o R A ETE SRR LA i 48 K ACE. M2 HR
P n AR Bk AR R BAPR A -

LT R 4 S ACL BRI LM @S FF actinherit f31% B passthrough £
HEARRAL -

FEARTRBIF, X testl.dir 18 | ACL LLSRSIARAK « 1Z1EES U HT 0EAY U a1l
owner@-~ group@ fll everyone@ ACL ¥l - #7650 H 24K @owner ~ groupe Fll
everyone@ ACL M

# zfs set aclinherit=passthrough tank/cindy
# pwd

/tank/cindy

# mkdir testl.dir

# chmod A=owner@: rwxpcCosRrWaAdD:fd:allow,group@: rwxp:fd:allow,everyone@::fd:allow
testl.dir

# ls -Vd testl.dir

drwxrwx---+ 2 root root 2 Jun 23 16:10 testl.dir
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w1 7-11  ACL AR E ) Passthrough I ) ACL 4k K (&)

owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

TERCRBI . 5 QU RSP 2 4R A S e 4R A& B BT B Y SCPRY ACL -

# cd testl.dir
# touch file.l
# 1s -V file.l

-rwxrwx---+ 1 root root 0 Jun 23 16:11 file.1l
owner@: rwxpdDaARWcCos —————— :allow
group@: rwxp---------- e rallow
everyone@:-------------- e :allow

FEASRBIT . QIR H S 2R R T2 it B & U5 AR ACE DL I T 1kt
FRBHTRIEE H YT 5H) ACE -

# mkdir subdir.l
# 1s -dV subdir.l

drwxrwx---+ 2 root root 2 Jun 23 16:13 subdir.1
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

fd---- WA TR, TEVTRIERIIR A 255 08 - EAREIT. 29K ACE
AEAER 57— H A8 ACL B S -

# cd /tank/cindy
# mkdir test2.dir
# cd test2.dir
# touch file.2
# 1s -V file.2

-rw-r--r-- 1 root root 0 Jun 23 16:15 file.2
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:------ :allow

everyone@:r-----a-R-c--s:------ :allow

wfl7-12 ACL 4R U1 E ) Passthrough-X B ACL 44

Qﬂﬁgkﬁﬁﬁaclinherit=passthrough x> XFT owner@- group@fﬁeveryone@ix%g R A
AT 00 SURRIRESCH (2 FUATESCH RSt L R MM TR ACE
PATAPRAAT -

LR R Bl 7 a0 i8id % aclinherit B IX BN passthrough-x SR A TR -

# zfs set aclinherit=passthrough-x tank/cindy

£ /tank/cindy/testl.dir FIZE T LUN ACL: LAE N ownere FISCAFHR B ATHAT ACL
L
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wH17-12 ACL 4RI 1% B ) Passthrough-X B 1) ACL 4k & (&)

# chmod A=owner@: rwxpcCosRrWaAdD:fd:allow,group@: rwxp:fd:allow,everyone@::fd:allow testl.dir
# 1s -Vd testl.dir

drwxrwx---+ 2 root root 2 Jun 23 16:17 testl.dir
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

{5 FH 1 SK AR 0666 A STAF (Fitel). (HAEEAIFNFR 7 0660 - V& H AR AT AR MR
i, AIEERRIE KZAR -

# touch testl.dir/filel
# 1s -V testl.dir/filel

-rw-rw----+ 1 root root @ Jun 23 16:18 testl.dir/filel
owner@: rw-pdDaARWcCos:------ :allow
group@: rw-p---------- e rallow
everyone@:-------------- e rallow

BT R, 7E testdir HS: U co IREIRA S 20 ¢ BT HTSCHE -

# cc -0t t.c

#1s -V t
-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ rallow
group@: rwxp---------- D rallow
everyone@:-------------- e rallow

AR 0770, XN cc iE K TR 0777, X FEUN ownere ~ groupe Fll
everyone@ 5% HE K T HUTALR -

F17-13  ACL 5% ZFS LAY chmod #E{ERYAC H.

LT Rl T HEER actmode Fll aclinherit JBHEE A 2MEIAEH) ACL 5 chmod
1 (RO a1 E AR R D 8 I BIET ACL BUSRLMESFrEH —20) s
H.

TEH ORI, aclmode JEB 1% E N masks aclinherit JBEIXE ) restricted - HoRfH
HY ACL AR LRI G 20 XME AT DL RE 77 {68 4 e 7 AR B K
JFIE I SRR T A AL K2 ACL AR AT Az -

# zfs set aclmode=mask pond/whoville
# zfs set aclinherit=restricted pond/whoville

# 1s -1V file.l

-rwxrwx---+ 1 root root 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- rallow
user:rory:r----- a-R-c---1------- rallow
group:sysadmin:rw-p--aARWC---:------- rallow
group:staff:rw-p--aARWc---:------- :allow
owner@: rwxp- -aARWcCos:------- rallow
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T 713 ACL 5% ZES SCHERY chmod HRVEIAZ B (&)

group@: rwxp--aARWc--s:------- :allow
everyone@:------a-R-C--S:i------- :allow

— > chown BAEREEL T file. 1 ISCIERTERL. BLERTRMA S any FEEF i - 140

# 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------- :allow
group:sysadmin:rw-p--aARWc---:------- rallow
group:staff:rw-p--aARWc---:------- :allow
owner@: rwxp--aARWcCos:------- :allow
group@: rwxp--aARWc--s:------- rallow
everyone@:------a-R-Cc--s:------- :allow

N chmod $FRFARR B BN PRI PR 3RV o fEMORBIN. sysadmin 41H staff
HHIE SR ACL FUBR A Hi FT I 4L AR -

$ chmod 640 file.l
$ s -1V file.l

SrW-r----- + 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---t--c---- :allow
user:rory:r----- a-R-c---:1------- allow
group:sysadmin:r----- a-R-c---1------- allow
group:staff:r----- a-R-c---:1------- allow
owner@: rw-p--aARWcCos:------- rallow
group@:r-----a-R-c--s:------- :allow
everyone@:------a-R-C--Si------- :allow

NI chmod #ERHANIR E SN FRHIMEE 55 R K . FEHORBIN. sysadmin A staff
HIE SR ACL ARy S vF 5 P J AL A R AR -

$ chmod 770 file.l
$ 1s -1V file.l

-rwxrwx---+ 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---:1------- :allow
user:rory:r----- a-R-c---1------- rallow
group:sysadmin:rw-p--aARWC---:------- :allow
group:staff:rw-p--aARWC---:------- rallow
owner@: rwxp--aARWcCos:------- :allow
group@: rwxp--aARWc--s:------- rallow
everyone@: ------a-R-C--S:i------- rallow
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* o0 g 8 =E

Oracle Solaris ZFS It &I8

TR AT PR E TR A0 VAR P 26 BT % -
REL AT &Y

5 225 TUHY “ZFS TS PR

5 226 TUHIRY “ZHE ZFS AR

% 233 TN “ i m ZPS ZAEAUR ORpl) »
5 229 TTHIRY “BFE ZFS BE Onfil) >

5 234 TR “BHBR 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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5 R RITE R IC ZFS 1155 - A X RBAC KEHH A Oracle Solaris & Hi{E:
FHMEE, 1S U (System Administration Guide: Security Services) HHY5E IIT#F 47,
“Roles, Rights Profiles, and Privileges”

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 F1T sharenfs 4 BEA
#NFS L.
WA B share Fll sharesmb A GES]
## SMB I .
snapshot llEeyeine NI

BT AT T m ) —HAR . AEALRR FTRE PR T U51R] « BEEECE AR -

groupquota
groupused
userprop
userquota
userused

AN BT AE root AP ZAELLT ZFS JE MERE -

aclinherit
aclmode

atime
canmount
casesensitivity
checksum
compression
copies
devices

exec

logbias
mountpoint
nbmand
normalization
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primarycache
quota
readonly
recordsize
refquota
refreservation
reservation
rstchown
secondarycache
setuid
sharenfs
sharesmb
snapdir

sync
utf8only
version
volblocksize
volsize
vscan

xattr

zoned

Hrg e N RETE QAR RN E - A XL B LR, 155 U5 154 1T
“ZFS JBIESE

1% ZFS BUPR (zfs allow)

zfs allow IEEW /R

zfs allow -[ldugecs] everyone|user|groupl,...] perm|@setname,...] filesystem| volume

T zfs allow i (DA RR) FRIRFAUIRZFEA RIS

zfs allow [-ugel|user|group|everyone [,...] filesystem | volume

A LUIE 5 7 FE SR IE 236 € 2 A S2K o WERRIEE -uge 1T, NILIEFHZ S 5%
B RHET everyone: RGN 4. RIGHENHS . EIEEH N "everyone' 1Y
AP, 1A -u 8l -g ET . BRE AR E AP 1B -g W -c £
AT A AR

LLF zfs allow ik (DU SR) SRR AIABR S E 77 2 -

zfs allow [-s] ... perm|@setname [,...] filesystem | volume

A LMZE 5 PRSI R G E 2 MR - BIRE 5 ZFS ran & Mg AR - AXH
ZEE S LE—T.
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A LURAER R & 2IALBR SR FFH - s B TRARIA « HoAth 25 allow <> il FHANER &
THRER SR G R G n] DO ARG TN TPl IR ER ) B ]
BVEE T - AUBREE S ZFS SUIF A GOEIEHF YA & 2K . HAPRLAL at 155 (@) IT
oo HKEAREHED 64 1717 -

T zfs allow % (DA ER) PRIFRERAIIRZ 777520

zfs allow [-ld] ... ... filesystem | volume

-UIEITHE AR ALV THEER SRR GE HA RV TSR GRIE BRAER
IERE 1 -d T o -d IR AR AV T IR AR RS (BA R TSR R
gt BRARFRTEE 1 - Vs MRS RIEE . WAR AV TR G EE
KEFTEEN-

lEx ZFS ZHERLBR (2fs unallow)
i zfs unallow i < 1] LAMHIER AR T RUAR
Fian, REEIZW N EIZ T 1 create~ destroy~ mount Kl snapshot FR :

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
-- Permissions on tank/home/cindy ------------------ooooion
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

FEHIBRIKLEARPR 7 {5 AT 1 -

# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy

ZRZFSHUR ( 1)

w1 [ EN P BEEAR
TEA AN P T create Fl mount SRR . DAJRARIZA F X R EHEEUS A RER -

B, FErE P mark 75 tank KRG create Fl mount AR, FFE IR BEASE -

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home

SRIG, HF zfs allow @S % T create ~ destroy fll mount AUBE o #I41 -

# zfs allow mark create,destroy,mount tank/home

IAE. FHF mark A] LATE tank/home XX RGO H ORISR ST - B4 -
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mle-1 [A P RATAUR (%)

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su 1p

$ zfs create tank/home/lp

cannot create ’'tank/home/lp’: permission denied

w82 [ T create Fll destroy AR

AR Rl R T UM E SRS LU staff 2R R AFR AT LUE tank/home X
ARG OIEMEBSUE RS, UMHBHE B WX RS - (H2. staff B A BER
S HA AT B SCAE RS

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home
---- Permissions on tank/home ------- -
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 (EIERRSCIF RGBT AR

TRERAE IR S R ARG TR AR - B0, M mark 527 17 XA 5
RGN create ~ destroy fll mount AR o @/ mark #ZF T X tank/home R G4l
SRR A AR . EAR VR ZH P X E RS RS Q@R - k. REERY

AR GL N M T snapshot AR -

# zfs allow -1 mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ----------ommm
Create time permissions:
create,destroy
Local permissions:
user mark snapshot
Local+Descendent permissions:
group staff create,mount
# su mark
mark$ zfs snapshot tank/home@snapl
mark$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’tank/home/mark@snapl’: permission denied

FHESF AOFRGER BN mark 52 TAUR . H ] 2fs allow -d JEMT - 140 -
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wls-3 TEILRAHISCIF RGN T AR (%)

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ---------mmmmm
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

ITLE. P mark REBETE tank/home X RG22 T Al @ g o

mls-a S SCMIEAE A RITAUR

AT P EE S TREERR - BT, LLR zfs allow i & FF ) staff HE TREEN
PR o tbAh ifé?%fﬁ”%gtank/homejZ##E%éﬁﬁﬁﬁiﬁ;destroy*ﬂsnapshot$yﬁﬁo

# zfs allow staff create,mount tank/home
# zfs allow -c destroy,snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home ------ -
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

BT P mark o2 staff ARG BELAH T LLZE tank/home FREIEE SRR SE - LAN. H
F mark A LLAIJ#E tank/home/mark2 FPRIE . RO BA ST R EROREE TR - 41
-

# su mark
$ zfs create tank/home/mark2
$ zfs allow tank/home/mark2
---- Permissions on tank/home/mark2 --------mmmmmm e
Local permissions:
user mark create,destroy,snapshot
---- Permissions on tank/home --------cmmm o
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

HE. 7 mark ANBETE tank/home/mark FREIEEIRAR. DU A BAHUTHIR(ERE
FBR - 40 -

$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’tank/home/mark@snapl’: permission denied
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mle-a T SCRIHEFE R FLAER (&)

FERRBIH . I mark fEE &L H RPEA create AR, XK AT LAATER
W L RGUET NFS FEEIN . T RIREH] -

$ cd /tank/home/mark2

$ 1s

$ cd .zfs

$ 1s

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
$ s

snapl

Fls-5 & X HIHH ZFS BAEAUR S

LA T 7R B BH Q04T Bl AR £ @myset HATRT tank SRR GE A1 staff % F1ZAR SR
rename A o ﬁﬁfjcindyf%stafféﬁﬁﬁji’ it EE1E tank AN SO RFRIRRR - 5
& P W ETE tank FEIE S RZEIRIR -

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone,readonly tank
# zfs allow tank
---- Permissions on tank ---------mmoi oo
Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot
# zfs allow staff @myset,rename tank
# zfs allow tank
---- Permissions on tank -------c-mmiii oo
Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:

group staff @myset, rename
# chmod A+group:staff:add_subdirectory:fd:allow tank
# su cindy
cindy% zfs create tank/data
cindy% zfs allow tank
---- Permissions on tank -------cmmmi i
Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot
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a5 ESCHIEH ZPS ZATAUREE (&)

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 THERR ( =1 )
T LA LA 5 7R

# zfs allow dataset
I & OB FE E BRI B B T ROANRR o Bl DU AR A

= PR
o PAPR B AR AR
o RHEE S

» RHORIE UBE S

» UE RS

hls-6 N EEARTILE AR

LU i 2R P cindy TE tank/cindy X 2% B A create ~ destroy ~ mount £l
snapshot FFR -

# zfs allow tank/cindy

Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

wls-7 TR E BT E AR

IR e R 7R BT X pool/ fred Fil pool SXHFRGEILL F AR -
X T pool/fred X IFRSE -

 ENTAAPRE -

= @eng (create- destroy~ snapshot~ mount~ clone~ promote FlI rename )
= @simple (create fllmount)

= @eng AFREER] mountpoint JE M E T OIEEIALRE « QIR EHRETE XRS5
g, FZ T eeng PR E mountpoint JE&ERIFE -

w [P tom$% T T XA RS @eng BREE . FIAF joe #5271 XM AMISIAER
S create ~ destroy Fll mount FXfR -
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mle-7 SN E R ILE AR (&)

AP fred T T XARHAIE RS RGH @basic IR, L& share Fll rename
R -

» [ barney Ml staff % T 1 {LEPU G OUPF RS ebasic AUPREE -

3 F pool LR -

o E ST RPREE @simple (OIEE - B HEEL) o
» [ staff R T 1 XA RS @simple FPREE

N B

$ zfs allow pool/fred
---- Permissions on pool/fred -----------mmmmmmm
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 0N POOTl - - - -mmmm oo
Permission sets:
@simple create,destroy,mount
Local permissions:
group staff @simple

MiBR zFs ZFEAR ( =61 )

234

AT LU zfs unallow dr S MIER E 1 FIURFEAER - #I41. FF cindy 7£ tank/cindy 3
ARG FEAF create~ destroy -~ mount I snapshot FXFE o

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy -----------cmmmmm
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

LN zfs unallow B M tank/home/cindy P& cindy 53] snapshot L
P -

# zfs unallow cindy snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy ----------------------mooooo
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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

YENS — 7l FF mark 7E tank/home/mark X AF & SE FEA L AR

# zfs allow tank/home/mark
---- Permissions on tank/home/mark -------------cooo
Local+Descendent permissions:

user mark create,destroy,mount

LN zfs unallow g2 M tank/home/mark SCAF 2S5 MERFH ' mark AT EFUE -

# zfs unallow mark tank/home/mark

LN zfs unallow EVEFHHIBR XS tank SLEERGIRFREE -

# zfs allow tank
---- Permissions on tank ---------ooi 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 -------cmmo i
Create time permissions:
create,destroy,mount
Local+Descendent permissions:
group staff create,mount
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A

Oracle Solaris ZFS & 2k £ =%

RENAVIEAS - ERFE T IXIRHY Solaris REEHE ZFS  ZFS & AR LL K& ZFS R
[W-9'EEaE

ABEGUTET

= 3237 TUHIAY “ZFS %7
w58 239 GUHHEY “TEZ24E T [X$k1Y Solaris R &% HH{# F ZFS”
»  5E 244 GUHREY “fEH 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
-



IFs
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# zfs get -H volsize tank/vol
tank/vol volsize ? local

1/ BRI SRt i & A P - A Rt AR (S S 165 UL 250 TUHIAY “Hf
SE ZFS A7 il i [ o

YR 225 1 X3 Solaris 5%, MIABEFEAR 2R Xk @@ sl ZFS 4 - 1
XL E 2RI B RIERRBIXIRA ] ZFs BRIEE, 165 UL 242 TTHY “ffidE
2R XIS ZFS 7 -

M ZFs B AR g F I H IR &

LA ZFS IRSUHF RGN UFS IR X A GLE R HHIE]. &7E ZFS iRty ZFS & Al
THLR A - HIU

# swap -1
swapfile dev swaplo  blocks free
/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

2258 ZFS HROCAF ARG BN UFS IROCIF R GUTR IR, 27E ZFS iRt i) ZFs & b Gl
Fefitisg . BHRSEREGELTHFER . F1-

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

WRAEZHERGR T H SO IR ik A 1R IR 1E LLATHY Solaris & 1T RRE
{5/ swap M1 dumpadm iy < o YIRTE L AIEHA G 15 QI — MR K/ ZFs
%,%EE&&%¢EW§@0%EAHUHUWﬂ%Y#¢%%§@&%%M*¢%
ERRLUE

# 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 RGN ANBESZMBILE o ANSCFF ZFS SR E -

ARG A/ NER . 65 WA 134 DU <% ZFS S FIEL A 1%
BEHIRAN o

£ ZFS B {E A Solarisiscsl Bix

B 1B ER shareiscsi BIE, A LURIA G ZES HAEy iscsT Hixr - #1400
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# zfs create -V 2g tank/volumes/v2

# zfs set shareiscsi=on tank/volumes/v2

# iscsitadm list target

Target: tank/volumes/v2
iSCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

I iSCSI HAR/5 - Wi iSCSIHENE - 55K Solaris iSCSI H ARFIE 2h dhY 5 % (5
E. EZ L (System Administration Guide: Devices and File Systems) Y 12
E “Configuring Oracle Solaris iSCSI Targets (Tasks)” -

i - AT LU iscsitadm dy 2 RO F1E P Solaris iSCSI H bR o WIERXS ZFS H X &
shareiscsi J&14E. 15270 iscsitadm iy 2 B OIER — BRI - SN E—i% &)
EEIWERMEE -

A DAGGE PR A ZFS B — P RAE B AE Y iSCST HFRIN ZES %5 - AN, X T iSCST H
FRIME > rename~ export Kl import #E1ERY T/E 5 BEE ANF -

» Haf ZFS EIT . iSCSI B R R REFA AL o il -

# zfs rename tank/volumes/v2 tank/volumes/vl

# iscsitadm list target

Target: tank/volumes/vl
iSCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aa062a
Connections: 0

o SHESLE ZFS GRS SEERPMER . $ AR LE ZFs B2 S BE R
A= . il

# zpool export tank

# iscsitadm list target

# zpool import tank

# iscsitadm list target

Target: tank/volumes/vl
iSCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

FiiA iSCSI H ARAL B A5 B AR FIEEAEE N « 5 NFS HE X RGMALL, EHMARS
S AR iSCSI Hbrth AN T = .

LR T XA Solaris R {E A ZFS

LR & W88 U 7E B Oracle Solaris Zones B 2 4% F1{# ] ZFS -

5 240 TUHRY T HE2 R X S FREs N ZES X R 5T
5 241 TUHIY B EIRERIES IE2 RIXKE

5 242 TUHRY “[aHE2 BIX R FREs N ZES 57

2 242 TUHY “TEX SRR {H ] ZFS 7t

5 242 TUHY “TEX IR NE B ZFS /i
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E&RIE T KIFH Solaris B HR{EH ZFS

240

w5243 TUHHY “ T fi# zoned JE 14

BHRTEEA ZFS X RS (15 Oracle Solaris Live Upgrade i TiEf &+ ) HIRS
FEREXSMEER. ESILE 119 TUH “ffH Live Upgrade 1T 89 BA X I &

4% (Solaris 10 10/08) 85 123 TTHIY “#i FH Oracle Solaris Live Upgrade 1T#4 B4 B [X
A RLGE (B Solaris 10 5/09) o

R ZFS Bra st 5 XIS . 17D AT 2

» A ZFS UM RGN B AR 2R XK (F] DR P BN TR BRI
» AL ZES BN E I AR 2RI I8 .
o EEEANRERF ZFS RIS IXIHOCHK -

FELLT &7, ZFS Bl 2 16 S R G el -

AR AF 2R XS] 5 2 R KIS g e w] . (H X AN RETE N2
PRGN ZEE R T R P B BT S AR GE - % IRAE S [ DS R I L AT 2
RIR SO R GOHNR] s ROZAEEE A UR 1 S50 I S 22 1A I 4 I

(M ZFS, & AR R R BN AE R I, T T DXCE P GO0 S & S LR R +
ety oE el o XIS P B n] DL AT 58 v B AT BHER SCIF RSB . J ] B
R ER R o X I P GTCEE SR W RSN B DOk e 48 . A A eI X &=
FLES AR B LB (AR T2 B

TEZ4ET Oracle Solaris Zones I AL HI{H FH ZES B . 1EZ LA T S :

s RINEEER B IXIEHT ZFS S RS TUEE nountpoint JBIXE N legacy o

w YEETIERRXEET, ANER ZFS BRI INEHES BX I - B EZEXEE
SN ZES B HRLE -

» Y4 zonepath Fl1E ¥% zonepath #XEE A 7E ZFS U2 %% L HAG TR — it
. zoneadm clone IRFEHRF HEN{H ] ZFS Wl K il X8, - zoneadm clone i 14
FEIR zonepath B ZFS TRAR. 1% 'E B IR zonepath - ANEEMHFH zfs clone mid K il
Xk HFRELELR. ESN (REEFIEN - Oracle Solaris Containers — BT & FE
11 Oracle Solaris Zones) FHEYZE 1T 43, “IX 37 -

o IR ZFS X RAGRERAE R R, WLJFE(E M Oracle Solaris Live Upgrade
ZHTNIAE 2 R X SEMIFR 1% S 2 %% - A0 Oracle Live Upgrade 2 [ H B S R GitH
DRI -

mIELF X A in ZFSs X4 & %

MRER RS 2RX =2, WA ZFS U RGBS RS - W
BHE 2 XA ZFS XX ARGV H mountpoint B IR E N legacy - FIU1. qIHE
tank/zone/zion SCHF RGURHA MBI 25 X THHEAN T (e 25 XKk b i E
mountpoint B

# zfs set mountpoint=legacy tank/zone/zion
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E&RIE T KIFH Solaris R R{EH ZFS

AILLEEFA zonecfg #iT ¥ HY add fs ¥ K ZFS SUIF RGN B AF 22 )R X sk
EMTH—?WHEP o SR DX ) R DI B O 2 A 2R XA AR B — 1 ZFS SUAE A&

gL

# 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

B AT (A $EETE /opt/data HELBC B Y zion XIS N ZFS SUHF A 4L
tank/zone/zion o X{FZRGHI mountpoint JEMEA IR E ) legacy, FHBIZ X REAR
RECL7EHCAt O B o DXV PR B AT (E U R e P BRI BER SC o A BETEHCAt L B
HHFHECUE RS, X G A RE H 0% X RSB,

atime~ readonly -~ compression %o 2RXEE T G T E SIS RS R -

B K zonecfg TS LA N zonecfg Il ETTIRELTMIE L E. HZ2 I (ARG E M
¥ : Oracle Solaris Containers — S & PR Oracle Solaris Zones) HAYEE 115847, <X I8 -

HHEEERGIEEBXE

NIRRT XIS EEE PR, ZFS STRFEId (] zonectg i ¥ H add
dataset T-an < A 9F 22 J XIS A B A £

TELL R R, 2RI E R 2% —A4> ZFs X RGR TR E2 R
15, -

# zonecfg -z zion

zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/zone/zion
zonecfg:zion:dataset> end

SIS RGAE . ABEA ZFS S R YL tank/zone/zion 1E AL E Y zion [XIH
PR IE B 0 IR E SRR, T DLAI@E RO RS - o, X
EHE BLA T DL AR IR R e . BB S S R G 245 -

S5WINSXE RGN BE 2 ZFS SR YL tank/zone/ zion £ AL E Y zion XI5

FHET DL o 7E zion XS M SCHERGEA AT #{F /Y tank/zone/zion #E4T 15 [R]. {H 2 A #

TERH I tank I ESBUHETT U IR - ZHERY ST R GEH 4 DU St R =X i DX S it I
GHIARIE - B4 R e E R R AR o SR ARFEE TS WA S SR AR

%%E*féﬂ#@@ﬂﬂ@ﬁkﬁ%”% o MRKRFRHEEMARIHNE . W R RE R REE 5 %
J zion o

FERFCAVEIREN DX 0 n] DU E S R GURIE . 18 ] LRI S AU &
Gt MLAN, DX T G4 AT DAAERIEORI S . B Pl S R GL 0 2851 - 1
REZFL RGN CIE ZFs & WIEATA BE 2 5 1E & BHIRES IR ZFs & AH
K. AREZER BSUT—T1.
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4515 FH Oracle Solaris Live Upgrade J14% 4 4F 22 J& X 38 ZFS BE. & e iBMIBRFTE 2=
FEERESE - SN, Oracle Solaris Live Upgrade 2[R B2 R GitH iR AL - 40 -

zonecfg:zion>
zonecfg:zion> remove dataset name=tank/zone/zion
zonecfg:zionl> exit

ARXEAFTAFRRIEREZE R, 165 WA 242 TUHREY 7 XA E P ZFS @it .

EIF 2/ XIEF RN ZFS &

ABEMHFH zonecfg ain %Y add dataset T < [A]AE &2 J5 XSRS I ZFS & - {HSE. AlLL
fHiF zonecfg AT S HY add device T4 [a] X ik HIZR N4

FELUT R, 22)m XISy 25 DOsE B 51 2 [ 9F 22 5 XS A Al — 4> ZFS 4

# zonecfg -z zion

zion: No such zone configured

Use 'create’ to begin configuring a new zone.
zonecfg:zion> create

zonecfg:zion> add device

zonecfg:zion:device> set match=/dev/zvol/dsk/tank/vol
zonecfg:zion:device> end

BN tank/vol BN HNE] zion XEH .

HEE, WS AS5YEEEX N, [P INRE SR TR e L 2 NS . B
R, XEGE T A T RE S A R U RS, XEZIERR SH RS L T
BEE . BHXAXEABRINEE USRI Z 2 NEIEZER . ES UL 243 TR
“T f# zoned JBIE

BRAXBAINEFENEZER, E2L (RSEHIER : Oracle Solaris Containers —
BHIRE PR Oracle Solaris Zones) RS 11 ER 47, DX I o

e X35 R £ A ZFS TFfifitt

ANRETE XS A A B ZFS 7 Aif i - ZZHERYE BRI A W R 22 5 XS P R P BR A i
A A L ROt R POt 4ol 8 FR B HE 2 R DX - RV W] [ DX R s it 2 11 £
G HXIAA e vr A T SOzt YRR E R AT i Qe « il
%iﬁ% ° Eﬂ@ﬁﬁﬂ% zonecfg ﬁ‘ﬁ%ﬂ"] add device ?ﬁ%ﬁ@iﬁﬁiﬁm%@&%ﬂ%Eﬁ
FAT 30 zpoo i AN AR VR 712 DX 38 A 6] A AT o

EXIBAEIEZFS Bt

PSR TR OIS . DX B T PR MO R - SRR ITAIX
B HORE T LA T H A TR 505 ST e R —
FERTTSH . BIN. W5 HLFRE .
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E&RIE T KIFH Solaris R R{EH ZFS

global# zfs list -Ho name
tank

tank/home

tank/data
tank/data/matrix
tank/data/zion
tank/data/zion/home

WA tank/data/zion ISANEI DIk, MRS AR B A LUT &M -

HiReE G 5 TZREM

tank Z &

tank/home i

tank/data = i

tank/data/matrix =

tank/data/zion = = sharenfs ~ zoned~ quota-~
reservation

tank/data/zion/home B B sharenfs - zoned

THIEE. tank/zone/zion BN R B AR FIARAETE. NETL%
RN EHRETEZA I . T AE2 R XKIRABE L = NFS fiid5ds . KX EE]
RATEHE B sharents J& 1 o XIEH AUNBEH I zoned JEIE. AR 2T 1 ATIARH
LR N -

DA YRR AT LLBE AR quota Fll reservation ZAMIUAEMTEN: - 2= X IE B 5
R BIIEAT A ml DL 22 ) DXSRAT (56 A (0 BT S0 SR A 5 2 7] o5 ARG O -

b REHE R RS E R, 2R DX P 5 (E T B sharenfs Al
mountpoint f&4: -

T f# zoned B TE

FPRE I 2R KB AU R TRRARIE . LU 2R Kk
RSO R - B R O AR R R . A
BEFIEERINE . SIEASIERG . ATATPLE setuid bl - 7 5 sl
x4 R K % P E R A R TSR - SN, ASRETE 4R Kbk b F S0
i FE nountpoint JRIE - I, X B EE Y T 2 B4 R X RO £ FR 23] o U
— Nl ZFS (R zoned IR MR LS — B A0SR S B A 1 2R K -

zoned JBTERAE 1 05 | 565 ZFS Eda 8 09 DI B 25 IR0 AR R (8« DXOBCE P BORE T

TFEHLLENE . RIEE T zoned B, WITCEETE 2 R XIS FER B L =5 S
o LU lBf tank/zone/zion BFE4— X1k, tank/zone/global MIYEHZRFE :
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{#F zFs F ARt

# 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

R mountpoint JETES M HHEEL tank/zone/zion BUHEENH ¥ 2 [AIFYZE
5 o mountpoint JETES ML EME EAAMEEME. WA RIS YlE RSPV
(A=

DI HR 2540 £ el B DX I . e H B BR zoned JRTE - IEAT Y2 H 5 X E(T55
SRERA A 22 2 S5 [R2HD o F T ANSZAEERI I P IS X i 4 B B QR 2 v
(AR s A mountpoint JETEFTRE 2 I E NERIRIE, BlE XIFRGH AT BEAFAE setuid

Z a4 .

N1 BRI ARG, B A 5 U AR SR A2 4 JR) XS B 51 T
LIERR zoned J@1: - zoned B IEIRE N off 2Bl 1HIAREIESE L EFTAEE R
mountpoint JE&EE X E N A PEH HATFLE setuid Z i Hili %, B setuid BIE -

e AT L2l BPAEH zfs set B zfs inherit e % 25 H zoned J&1E - U0
RTE X I HEPRERT 22 A zoned B, WARGRIIT 7 N ATRETCEETIM « (N 2T
EAE2 R XA P SRR, A e sz E i -

£ ZFs & Rt

244

Gl R EE R E B LN ARG . ARG - BEEEEMIRIEE. DUET
CLRS TSN AT AN W o A5 2 B FIERRIERAE R, BENS A5 S el
ATRERRA T QIR I U 2 B ORERS - YRR ZFS R0t 7 & RRMIIAE . ARG
5| S 2 RS AR 2R 5 BT EEE 2 W E S L5 2RI RS -

Bl zZFs ZF ARt

Al s R B LB RN T 5T ERN RS & H - EXEEo . B aEsE

TE—NRM SRS, H AR EEER AR AR EEEEEZ RS -

zpool create -R PETAI £ AR IR R GRS S B E R E N /. X 5%
PRIE S -

FELUR/RBIH . #04 morpheus Bt @ EIE 1 /mnt {F 9 FIRREE A2 R BUEERY -

# zpool create -R /mnt morpheus c0t0do0

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt
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£ zFs & AR

TEIEE ARG morpheus . HAEEFUR /mnt AR AR o FEAETERAEL B HER
iE /> /mnt RS UE GIEER 904G b SO 2 TR o PRI AT LLBER] -R & A
WRIETEEEA R RGN E & AT N S H S AOZ RS -

# 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

SFANZHRM

T DU a8 P AR S A« A0SR AN R A S AR B R S 72 ol LT
SRR H ST R . AT DUGEFA D RENET TR« (EAEE AT REER /T LA th
AT EIRE . Wb — TR -

FELLF 7RI, %2 morpheus @B #F /mnt E 0 & FMREE 2R T AW « AR
EZHIE S H T morpheus o

# zpool import -R /a pool

# zpool list morpheus

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 44.8G 78K 44.7G 0% ONLINE /a

# zfs list pool

NAME USED AVAIL REFER MOUNTPOINT

pool 73.5K 44.1G 21K /a/pool
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* o0 £ 10 =

Oracle Solaris ZFS & PFEHEBRFN i &

g%ﬁéﬁﬁﬂﬁﬁﬁa% ZFS e DL B Al MAHRI s i i o iR ik 145 SR R 45

KRBT

5 247 TTHRY “BfA € ZES [A) @

5 248 TTHHY) “fiff R — A B 4 ] i
58 250 TUHY “BfIE ZFS T i m) i
5 253 TUHIY “fR U ZFS Tt 75 ()
5 265 TUHHY “fi# ok ZFS SCHF R 55 Rl
5 273 T B B iR ZFS it &>
F 274 T BB ILEE | SRS

AREBIIIIRENE R, 52 ULE 143 T “RE ZFS fRt SRR -

FfA7E ZFS |o) 2R
VERHEW S RGMEE RS, ZFS v UL 2L AN E ) RE « ARFRGOA T a2l
— F PR s DL R QAT A R s B SR R R (R - I8 BT RE 2 3 LA Sy []
i .
w  —RRAE (o) B — A 4 () O] BE 2 Byt O BE A v SR A o] P . TERE R S
2 (Flante i~ 2%:) R Z mi. EHEER — R e BE R A1 A S A
FINAF -

= ZFS TFfiffith 6] &

w55 250 G “TAE ZFS 17fif it 14 [ 2
w5 253 GUHIRY “fif ok ZFS i o [

s 5265 TUHRRY “fiR U ZFS Ui R S5 )i
w273 TUHRY BB HEAR ZES il B
s F 274 PR EBELES SRS
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FRR— AR B RE {4 1) R

R, BRI BRFTA X =M R, B2 BB S BRI AN EIEX
IR -

IR —ARBYRE (o) &2

248

THER LUN & 10k e RS s R R G A T L@ & S RECE R (BIaE s R 5t
M2~ A7~ %% - HBA SUEEIRACE ) MG .

B, E—NEICHY ZFS b R AR el B A K AR R 2 AT RE 2 KOKRR AR
AR GENERE -

QRS VS WA E RE 1 R4 . X AL LR B il FERG & SEpT A RE 1

Ja . SEAT DU AT FRARER o T AT IR GRS MRS R G T W - ORBEE - ith
X RGRCEHIER . F5 82 MN AR 7 R X RS s B LR e
7% ARFER PRI ST H N -

MEE AT FWE

Solaris Fault Manager ifjd DL~ 75 ORBRER AT - BECFRIR € IR # (R . 7ER IR H A&
SN E?ﬁtﬁiﬁﬁfﬂﬁﬂ@%ﬁﬁ%ﬁ%ﬂw‘éﬁi, PRIGTERE TRAEAR 2L 1 SRPrR i 1% 75 5Py
R IZ IS S -

DU a0 F T 8 AT 55 K BRI 5 At ot

# fmadm faulty

A EIAT A FH DA L < SRy & A e ) Al 5% B0 75 o
A EIAT (S DA i < e E 5 B0 1R s s AH O B R

# fmdump -eV | more

T BRI HAE SR vdev. open failed~ checksum B io failure [FIREAYEH 1H
B BNEATATRE2 AR JyKFREE R (FI@d fmadm #fEwH < o) -

RV EAS SR s R B A R NIRRT PR o] L 13

IESTLUBL ] sostat b 9 AAERHSNIOLL IR BOFR LT B R £
B

# iostat -en
-- errors ---
s/w h/w trn tot device
O 0 0 0 c0t5000C500335F95E3d0
O 0 0 0 c0t5000C500335FC3E7d0O
© 0 0 0 cot5000C500335BA8C3d0
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FfR R — AR R 44 () R

fa

[SESISISISH S
fa

[SESISISESH S

c2t0do

c0t5000C500335E106Bd0
c0t50015179594B6F11d0
c0t5000C500335DC60Fd0
c0t5000C500335F907Fd0
c0t5000C500335BD117d0

T R R RS T B AR c2todo BRI o (o DU 8 AT o B A 1%
IR -

[SECSEISISISIS)
[SECSESESTISES)

# iostat -En

c0t5000C500335F95E3d0 Soft Errors: @ Hard Errors: @ Transport Errors: 0

Vendor: SEAGATE Product: ST930003SSUN30QG Revision: OB70 Serial No: 110672QFSB
Size: 300.00GB <300000000000 bytes>

Media Error: @ Device Not Ready: @ No Device: @ Recoverable: 0

Illegal Request: 0 Predictive Failure Analysis: 0

c0t5000C500335FC3E7d0 Soft Errors: @ Hard Errors: @ Transport Errors: 0

Vendor: SEAGATE Product: ST930003SSUN300G Revision: 0B70 Serial No: 110672TE67
Size: 300.00GB <300000000000 bytes>

Media Error: @ Device Not Ready: @ No Device: @ Recoverable: 0

Illegal Request: 0 Predictive Failure Analysis: 0

c0t5000C500335BA8C3d0 Soft Errors: @ Hard Errors: @ Transport Errors: 0

Vendor: SEAGATE Product: ST930003SSUN300G Revision: @B70 Serial No: 110672SDF4
Size: 300.00GB <300000000000 bytes>

Media Error: @ Device Not Ready: @ No Device: @ Recoverable: 0

Illegal Request: @ Predictive Failure Analysis: 0

c2t0edo Soft Errors: @ Hard Errors: 12 Transport Errors: 0

Vendor: AMI Product: Virtual CDROM Revision: 1.00 Serial No:

Size: 0.00GB <@ bytes>

Media Error: @ Device Not Ready: 12 No Device: @ Recoverable: 0

Illegal Request: 2 Predictive Failure Analysis: 0

ZFSEIREENRFIRE

BT ARERHFRIRIRID  zFs BEREWRXEHFRETRERATER . UTHAL
P BB HF -

o REREREE — WRI ) FAULTED ARAS, T ZFS FHd sk —RIHE 8 1A

ﬂ%ﬁTbEx@F o WRFAE R, Rt IR s R A s SEABLTH
SN

AN

o BRI — R ENET RS, W ZFS FHE X —FRIHE . AR 2L i
RIS TR R - Wfé%ﬁ%@ﬂ%mﬂﬁﬁﬂi%ﬁuo JE SR TR AN A BH

o ©

o BRI AR — ﬁﬂ%tﬂfi(iﬂﬁﬁﬁﬂ_ilxﬁﬁﬁﬁ’ 1] Fault Manager <F##t P45 85
syslog {H /2 LA K fmdump i 4% 5 X LEEE R -

R ZFS I BN s i 0T Hah WHARE . WA TIEA] « IXRERERA 208 Bt 7T

ARBEIEE I DT PR - F B I XRERI R DE R R R B O R R
HOSX BT P (] 5 XY
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TR ZFS TEfid th By (a)

TATE ZFS 77 it B9 o] &t

250

PAR & 19 /2 QORI 8 A 0 ZFS SCAF 2 8 A fidh it FH AV () -

w3251 U “BRE ZFS T7-0g i Fh 2 725 17 1 (Rl
w5251 TUHRY “& & zpool status FijH”
» 5249 IR “ZFS R B RS &

A DU LU D RESRAAE ZFS B BT 7 (ERY (A -

» il zpool status @< A LUE R ZFS fEEth iU TE40(E & -
= jEId ZFS/FMA 2 WrH B o R i e
» {fiff] zpool history @ ] LU /R LARTE R 7 MR EF ERY ZFS d %«

KL E ZFS R TAEE 20 [ B zpool status i< o I <X R GE HH Y & Pl
BEAT /M MU 8 ™ BRI AU [RII y R (i SR ERIFE [ A SR (A TR
HLZER) MR . TR, BAMTEAEES MR, HR2 (e Ly —
AR - G ORI R — EIRE — G i A R, H R A T BE
S TP SHIRERVE/ N

SN, ZFS 2514t 22 W A I s R MR A e o S A 2l i 55 X Bl R S Bk
PRSI ~ /O ~ R AIMhES R o fmd Hix &1 ZBS BRAERE S & 1 DUk R G0 B SR
B ERZEENT. mdHESHETRERE zpool status W . DA IR
— WY IRE G -

BRI IR E SRR TR
» UIRATE. G zpool history m S EEIR1E Il L LLRTI ZBS dv % o 4 -

# zpool history tank

History for 'tank’:

2012-11-12.13:01:31 zpool create tank mirror c0tld® c0t2d® c0t3d0
2012-11-12.13:28:10 zfs create tank/eric

2012-11-12.13:37:48 zfs set checksum=off tank/eric

TEtE A TTLAEE] X tank/eric SUHFRGUEA TRERA] » SO B0 A LD
Ho

s ENTERGEF S B /var/admn/messages KRR fmd TH BRI E E 1R

» {#HH zpool status -x i ¥ Akt —PIEE A -

o HERREEDS K BILLT 3R -

BN ] I f Bk D B & HAEHEL

NEE Pk S R T B R P B B

ffiF zpool status -x a S KIEIREIE ML

AR BRI E (WRER) -

KT BUMAIEE zpool status fiitl. LAHEIZWT nT e HERRYHRE 2L . RE K28 T
B2 BEIHITHY . (B SHER 1 MEFTIR E I [R)8 DU 2 W iR 2 R B Y - JR 2t
BB A AT fo ke T B 21 A 25 ol e 78
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TRTE ZFS TEfi# th By (a1 35

T7E ZFS TF i it F R B FE R

W€ RS B O EAT T EL AN R Y B 81 B 77 2 2 (8 zpool status -x d7s> o Ity
AW?TEHELIFH%_E’MLJ HATHA - WRARGHAFEZITRENMENM, e B ER
U\T ;A_n :

# zpool status -x
all pools are healthy

WMRBE -x bl Wiz Sorprath (AREG AT EEE 7t WOEKE
i) SRR, BRI TR RAF 2 Qi -

K zpool status in ST SITIRIIE Z(E R, 1HSULE 73 T “#1f) ZFS 17
MR

&EE zpool status HiH

SEHEY zpool status WS TNAREM

# zpool status tank
pool: tank
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: scrub repaired @ in @h3m with @ errors on Mon Nov 12 15:17:02 2012
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
cltldd ONLINE 0 0 0
clt2dd UNAVAIL 0 0 0 cannot open

errors: No known data errors

i HRHE T — T T A

lL» fﬂlJﬂ(,L»1::}%i

ZP(;ol status i i FHAYIX SEEUTNFE (Hr— e B R 1 2 n] & p it 2
R

pool HfE AR FR o

state R H AT TR o A BRI R Bt 20 G I R RE ST -
status  FHIRMAFIERY AL « QIARARLERE R, WIENSIH 7B -

action B TEEERIERIE . MRRLIMER, AW T B -
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see RS TEAHE B A5 BRANRSCERG A « R SCERE IR & T A
BEHOIE . AL, Z0SEXEFED T ERFTEERT . WRRLINE
1%, MIENS I 7B -

scrub TE BRI Y aPRE, ©TRE RS 5E R b — 35 PRAY H BAFNAE(E] < (EAE
THE B B 2 5 R KIFH -

errors € & S e B AN B P EE 1R

ZFS FigtEE EEE

zpool status fii i FHHY config FECAEAR M AR S IVACE. . DL RO &R SR 7
B £ % . HARE T LLZ LA PR Z — : ONLINE « FAULTED ~ DEGRADED HY,
SUSPENDED o HI5EIR 2R ONLINE Z ANIATATIRES . s Bt A 2288 BE D ELZ B0

A B SR B R ERIRGOME R - IXEEERR D LT =26

» READ— & HIBEEE KA HEH 1/0 £ iR
= WRITE— A& HE AiEKETHI 1O £51%
m  CKSUM—FRBERIER 1R, RS 1 & 6 BEEGE KR B AR BE

IREEER R 1] TR E AR T2 K AR o /NER 17O B URES AT REFE R I ik, i A
1/O BRI AT BEFE /R LA B 1 K AR RDRE » sRBEER GRAN — 8 X B T I R 7 BT R
BHESIA - MRV TIORICE S W AT Bor ok IR ERIR . M5l
RAID-Z K& R EA BRERiR - XFIEILT . ZFS BN R B RIF R Rk H 1 R A
A RIAE 5 2 S s -

ARMRRLEERIE LEE, 1655 I 256 TUHHY “TiE DA ks R0 .

)5 1E zpool status it Wi 5G—51|H Bn HAHT BN E B - (5 EEXT state FE
FITER, CLESBIS e o QERIRE A0 T unavaIL RS Mtk F B8~ 2 & ek Al ik
FEE I E LR RS C R - SRR IEEHITEITE S Witk E R 4 aiHY
HE .

AREMEF RS EENER, ESILE 264 TUHRH <& F B F RS

ZFS FFiE i RS
zmdﬂﬂ%ﬁﬁ%%@%ﬁﬁﬁﬁﬁ@ﬁ%ﬁ@@%ﬁﬁﬁﬁoﬂ%%ﬁ%@?%
ARG RS BT R, B2 0] LA AR BRI E R A e iR i 15 1 e
T o WR b —E B R RA A WA MR W] BE 2 IATAT E AT 2R #05F -
HHETHIE R ERREN S S FEE T E.

A RBIRE R DL L TR S B 2 E R 185 UL 266 TUHY “Fatr ZFS U R

GBI
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ZFS HiE IR IR

zpool status 5 TR BT R 75 A DL R 5 M55« 7SR BB By LR (I, o]
S5 KL R « ZFS 45 5 Mt SE e AT SRS D RAER AV F G - 4 R
SEROETSER . A REEN .

BRI S IR LR B o X REE SRR 2 /D — > 7 R e DR A B 4508
AR 1/0 iR - JURM AP IR IR A 2 T EEURIHIR . M EA 2HIC R HE
Ho BRETEI T R LERYEEIREL - fH] zpool status -v HEXf A LASI Hi 47 T4
iR SE R ER IR K BIAN -

# zpool status -v
pool: tank
state: UNAVAIL
status: One or more devices are faulted in response to IO failures.
action: Make sure the affected devices are connected, then run ’zpool clear’.
see: http://www.sun.com/msg/ZFS-8000-HC
scrub: scrub completed after @h@Om with @ errors on Tue Feb 2 13:08:42 2010

config:
NAME STATE READ WRITE CKSUM
tank UNAVAIL 0 0 0 insufficient replicas
cltodo ONLINE 0 0 0
cltldo UNAVAIL 4 1 @ cannot open

errors: Permanent errors have been detected in the following files:

/tank/data/aaa
/tank/data/bbb
/tank/data/ccc

Wl fmd 7E R G455 HI S _F A /var/adm/messages U B R BUAIE B o AR LU
F fmdump 7 2 BREFIXEEIE . -

AR IR E 2B R, 152 ILE 270 IR “WiE SRR R AL .

fRIR ZFS 171 1% & o) &

THER LUT & 1 KRR R B IR A IR Bl e A R 55 (P53

R ER D% B I F R B FRAY ) 2
MR TICEF I MIETE zpool status i H E /R0 UNAVATLIR S o RS FRREE

K5I ZFS TTIEAT T ieey . i e BN DOREZ /A A - i3 ik 52800
JZREAE AT WTCEE VTt s AT A - Ah, iy A e RE ) rT REE 32 B4R
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o TCIRMRFRE H%%Hu%i%ﬁﬁﬁ‘m?ﬂ%%EDTl HIEFEIE . MRFESH
ﬁiéEEﬁz[V ﬁ’ﬁ&i? UNAVAIL RS 1 5 258 TUHIRY “B e ZFS fFAf it i 15
e

QISR B ) R R g B

» RERBHEL EEE -

» Bt P RIRLE
w58 143 G <Y R e ZPS MRt A i L

o SEEMRMRMERE — 5 143 TUHIY Ik E ZFS Fth s iR R i

pian. R MBS . FTRERTE fmd BT H A BIRUT LT NARIHEE

/I\lx%'{j(u_.\j]UNAVAILa HZ WU TSZE R

58 137 TUHRRY “ WBR IR ZFS fRith FH it & PRI AL 1 5

SUNW-MSG-ID: ZFS-8000-FD, TYPE: Fault, VER: 1, SEVERITY: Major
EVENT-TIME: Thu Jun 24 10:42:36 PDT 2010
PLATFORM: SUNW,Sun-Fire-T200, CSN: -, HOSTNAME:
SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: alfb66d0-cc51-cdl4-a835-961c15696fch
DESC: The number of I/0 errors associated with a ZFS device exceeded

acceptable levels. Refer to http://sun.com/msg/ZFS-8000-FD for more information.
AUTO-RESPONSE: The device has been offlined and marked as faulted. An attempt
will be made to activate a hot spare if available.

IMPACT: Fault tolerance of the pool may be compromised.

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

BEE A R IR R I AR E HEE R

daleks

WHHF zpool status -x @72 « Y[l

# zpool status -x

pool: tank
state: DEGRADED
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’'zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scan: scrub repaired @ in @h@m with @ errors on Tue Sep 27 16:59:07 2011
config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c2t2d® ONLINE 0 0 0
c2t1d0 UNAVAIL 0 0 0 cannot open
errors: No known data errors
IS R DB B % c2t1lde RIEFIZTT « WEREHE Z &AM, 17 D&
WAELE, W zpool online @i & A HL IR & ELHL - Fil40

# zpool online tank c2t1do
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YR fmadm faulty HURI PR IR 7200 & R THLE FMA AIE A 2008 F1a

# fmadm faulty

Sep 27 16:58:50 e6bbb52c3-5fe@-41lal-9ccc-c2f8abb56100 ZFS-8000-D3 Major

Host I neo
Platform : SUNW,Sun-Fire-T200 Chassis id
Product_sn

Fault class : fault.fs.zfs.device

Affects 1 zfs://pool=tank/vdev=c75a8336cda03110
faulted and taken out of service

Problem in : zfs://pool=tank/vdev=c75a8336cda03110
faulted and taken out of service

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

Response : No automated response will occur.
Impact : Fault tolerance of the pool may be compromised.
Action : Run ’'zpool status -x' and replace the bad device.

# fmadm repaired zfs://pool=tank/vdev=c75a8336cda03110

BJe— 2 RN A AR A IE R BT - 1A

# zpool status -x tank
pool ’'tank’ is healthy

R R IR E B IRAY (0]

MREMRFC ARG HRAIEMER . W ZFS 2AGMBNZAR FTEFTIT R EET
REMOVED RS o iX—HER AT BE 2 S B MR EA T, HEiagEnz. BRI
HORE I - AR BB % 5L RAID-Z 1 # RO — MBI 1)) DAgkSE5(A]
e FELLFTES T, WATBES 28y uNAVAIL AR BRTCEE DT I . BRAREE TR Ik
L

»  BHREVATH AR BIER

= RAID-Z (raidz1) & HE —ALL k& ok
» HERACE PR TR E

AR 77 N EHTBH i

EHTHT kD i i BA DT B TAE S IR« QR UL a2 M eh AR ahas . I
IR 5 PR R o AR 2 USB B sl AR aT RS ER /150 UL 2 e B b
FIRG . WREEEAMBE, WIS TEE B, DB SN T RG]
Joo EXMIET . ROZEHEHIRS . DIBRAEL BT rI - rIREfFEEL MR, Bk
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256

IR FWE A R R O o RER S as B . B RGEAE AT UL, WIRIZH
BRI o R 256 TUHPRY S aUE SRR s R A0 i FR A T 48
fE-

WSR2 R E . WA BEAS J) SUSPENDED IRZS « TEIR & I EE RIfiR v 2
Hii» SUSPENDED it — B 4L T wait IR - #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’.
see: http://www.sun.com/msg/ZFS-8000-HC
scan: none requested

config:
NAME STATE READ WRITE CKSUM
cybermen UNAVAIL 0 16 0
c8t3d0o UNAVAIL 0 0 0
c8t1d0o UNAVAIL 0 0 0

HRFEERIRE T, BERI S AR -

# zpool clear cybermen
# fmadm repaired zfs://pool=name/vdev=guid

Bi%Z T A MEB A ZFS

B EF MBI RS . ZFS flRE Sl GEA 2 B shfe I H ] M it semi
UNAVAIL 5 SUSPENDED R, ENETEHIT attach W FEFR &4 T 7 515, W ZES
EAFT T Z MRS, S ESEFTERTE IS - RERGIZTHRNMAYPERERRC H 1%
FEEH, WABUEE] ZFS 15 & EEE /] Y H AT LU A zpool online mi & B HTHT

T e -

# zpool online tank c0t1do

AR SR8 %5 5 62 TRy WL
EREEE TR E

R TIE VA HORE 0 OIS HESER B it
IR F R ZE R

ATEIRRRTIR E S S, AT DU SRR TF 2 AT RERY TS O -
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o GCRER— B EINOHERS . BRI (BRI T ) WA S S BT
R LR RS . X AR D L, {URIEH B DL SOk R K 524 T
7 5 L B FE RO SR A

o IR SIS\ — [ AT RS P AT DL S By S S A5 TR
B E AR IR - R A RIS . U A KB I T A R B B
et

o EIERGER — R TR TR S SR T L (IR A RS L
U /dev/zero) » W SHBUEfL b HBIA ZHERER . KECHHRIAL B -

o R — R AT A TR SC B IR AR T, AT S 1/0 260 - I B 5
IO I R A ML th T A IS et o 3K 15 A 2 th ]
TR -

» S BEAN AT SR RYRE {4 — KRG DL i AR B R R FT S R REL R —EL
9170 BEIR ~ #REAL oy S BE LI B TAT ROR A RRR - XL B K A
i -

» BRALEYIRE — MR B AL TRIVIRE, NErE 2 EE AR Z RS AlEmReE T
RS o i BT RSO B B3 AT DURA 8 L 2 75 TE T

YERFTR B I A P )] BB — MERMERYE R - 28— B E zpool status fii i HIY
R AL flgn -

# zpool status -v tank
pool: tank
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scan: scrub in progress since Tue Sep 27 17:12:40 2011
63.9M scanned out of 528M at 10.7M/s, ©0hOm to go
0 repaired, 12.11% done

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
mirror-@ ONLINE 2 0 0
c2t2d@ ONLINE 2 0 0
c2t1d@ ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/words

ERIR Y 1O BRI ANEE R, X PP B DR AR W] RERD RS o AU SR R TR
AEBRECIER D (FEMR K — BRI (R A PR L e i) - AIRF B ERYEE R T
AR 0 mT REFE S B H BN B E IR A e« AT B R A m] RE S BB R T AL
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258

Bk B—{EEIE systog RZEHE - IR HE R KR SCSI BTl E A I e
HE NSOl SRR B T 7™ EERIRE R [RIRE - YRR systog HE . MIHHRAMR
] RER WY -

H A2 W LUT A

ig&E EREMREHIMS IR ?

(IR — KA IR B A ERESRY . AR R « Hosp 2 el ™ Bk 1 DL
TEARVEERE PSR A EE R PO B BOARRT - R T e BRI AT T 0 ELRE H S i w]
T ZFS (AT H BRI DIREEIE . PRI Ae 2 iR R i i (BPEBEGY) F2h
PIT - FEMREST . AT LB TAHRZAOIRE  TERRIBESEA R, B B i Bl B R 1
o LT LR MR aid i .

BPE I A B IR B A 2SR . 2R I RE S Bt B 1 Jeik IR R BRI - XLk
R ERPARE SR, EVEEIARZ s TR R sl T E o2 4
. HRESEIRHRNELER. H2WE 200 5P “BEEHRHIETE -

BERRESIREEIR

RN R SH (F TN K AT GESIi 2 B R Az TR ) AT LA
GEHIERRIZ &R, DR AR ISR - 2% RAID-Z BB Uk & e IR 1T Bl as
HE. 1H#EH zpool clear mi% - HI40 -

# zpool clear tank cltld0
BABRTERRFTE I AR HEER 518 BRI S s iR T

SR S5 b LS ST R IR 5 A (E T SRR 150
FLLT i

# zpool clear tank

ARERIMERRIE ZE R H2 UE 63 T “THERIF I IS IR -

B zFs it R RYIR &
AR AR AR AHER) . SRR AT B B A PERR . WL 4 R o 22
5 ] AR A B T I

5 259 TUHHEY B /2 75 o] AR i 5
5 259 TUHY TR B HLp &

5260 TUHIY “Biff ZFS TR rR iR
5 264 TUHRY “&F HEHTE RS
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MESEAUEHIZE

MR B AR E R TR ER 35 W WETE a] DL ARG R IR EGER 2 118
BIA o #an. RE— A@ﬁﬁ@¢ﬁWAwﬁ%?WMMka T A] DL e AT
il —A gt (RN BIFEIATTH) - B2, QERMYE RAID-Z (raidz1) B
U AT N4 UNAVATL IR X B AR R R He . R A E m] A H A
RREEIER EBEIA . WSREEHIMEL TEALRE, R ZE AL T unavaIL RS
SLATDLBHCE . HE BRIFFEE S EWBIERN EBEIA . TR & L a T
IR S HI BT 1% 7 -

FEUTECE AT DU AL citido. 1M ELRF M SERFRIBIA c1tode Stk i (LT £Y
ER

mirror DEGRADED
cltodo ONLINE
cltldo FAULTED

SR A AT A IERE AR T TC 0 SR T B RIEE . (HE 2 ol DU i 4

c1t0do -

TELLFECE T, JOEB T — UNAVAIL B 5L » TR ONLINE #4 4L, RO &
UNAVAIL RS o

raidz FAULTED
cltodo ONLINE
c2t0do FAULTED
c3t0do FAULTED
c4t0do ONLINE

EUTEES. REERWEE B e REE SR 2. (LR TR A
AL o

cltodo ONLINE
clt1ldo ONLINE

WRAE— P EEEL ONAVATLRES . MITEEH TR E . A & J unavaIL 4R

TEBRRIZ &

AR B AR S EON ALy UNAVATL IR B s AR TURACE L & K 2 W e s
% MTEE eSS - WRRA RIERITIAR. WIATEE A R IR E R &1y
IR - XRMEOLT . ME— IR R B0 B AR E . AR NS ElA RS
B -
ARIKEBMMVEZEE. B2 I 272 TN B E ZFS GG E N .
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Bik Zrs FiE it PRI &

T AT DA i 5 AT LA zpool replace ain & & o WIREMIAFIMIR &5
MBI, TR RIEE -

# zpool replace tank cltld0 c2t0do0

Iy < R RS BRI I & st iy HoAt i v (AR TOURBCE D) (TR 2R
o WA S sEkG . BN EPIRE IR A, A a] DURZ s MR GE R
bR o WREBERIEHER M E PR T BT, HEHS S RIS
o Bl

# zpool replace tank cltldo

e SR IMLAEEL, ES R R UL, RS BT R 20 HR il B A s -
HK zpool replace A SHIE L(EE . 1ES ILF 64 I B it Y& -

w101 e ZRS A Y SATA W3S

LN R Bl R T 2B R4 RIS B tank FHEY IR 75 (c1t3do) By SATA X
o BUER— B BHE c1t3do BT E (c1t3de). R i &~ A A U
WAL E « AR BB HAIEEL A B SATA WAL, WS JLEE 64 TUHPRY “B Az gt rh Y
e

FEARTIEMT

n  [FEBHIE (c1t3d0) il - A REEHNC E Y B IEEE Y SATA W44 -

= (il cfoadm < T E EHUSAC B 1Y SATA W2 (c1t3do) HHUY HATE « 1R MAE
BRI BB, R (i e e A«

n  PIPRER ML EL (c1t3d0) - TEYIERFERR UNAVAIL IR SHUEKShES (WA ) ZHi. 15
A5 A Ready to Remove (] LAFER) LED /TR

»  EHTACE SATA 7% (c1t3d0) -
w  {EFTHER (c1t3de) BEL -
= JZ1T zpool replace @ & LUEHig AL (c1t3d0) -

- TR ETE MR autoreplace 1R E N on, MI&HEIXTESLETE T A&
[A]— %@ﬁ%ﬂtiﬁi@ PTG S TS AL R He . MICTEH A zpool replace
o WINEE T REFH A B ERTE A LA SR -

» WEREFARGEEE D TSR ] RE T B R B S 70 B AR
FAE A IR RS c2tade TR SRR, NI HH T -

# zpool detach tank c2t4do
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wB10-1 B ZES (7AiM TP Y SATA W64 (&)

» WK FMA RS T AR, AN G E RIS R -

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

PN il 7 Bon T & #e ZFS Fe it it FR AR B 72

# zpool offline tank c1t3do
# cfgadm | grep clt3do
satal/3::dsk/clt3d0 disk connected configured ok
# cfgadm -c unconfigure satal/3
Unconfigure the device at: /devices/pci@0,0/pcil@22,7458@2/pcillab,1lab@l:3
This operation will suspend activity on the SATA device
Continue (yes/no)? yes
# cfgadm | grep satal/3
satal/3 disk connected unconfigured ok
<Physically replace the failed disk c1t3do>
# cfgadm -c configure satal/3
# cfgadm | grep satal/3
satal/3::dsk/c1t3d0 disk connected configured ok
# zpool online tank clt3d0
# zpool replace tank clt3do
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after O0h@m with @ errors on Tue Feb 2 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1d@ 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
c0t3dd ONLINE 0 0 0
clt3dd ONLINE 0 0 0

errors: No known data errors

THFER, IR zpool output FWIRESTE replacing il N BT LA IHIEL - 40 -

replacing DEGRADED 0 0 0
c1t3d0s0/o0 FAULTED 0 0 0
c1t3do ONLINE 0 0 0

WSCAFRE I R IEE T, B S IEE BT R 2

WERIEFTEAR — AL (c1t3do) B B — ML (cat3do). NI TFIZTT zpool
replace mi % - 4l :
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w101 Bt ZFS fEfE R SATA T4 (&)

# zpool replace tank clt3d0 c4t3d0
# zpool status
pool: tank
state: DEGRADED
scrub: resilver completed after @h@m with @ errors on Tue Feb 2 13:35:41 2010

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
cot1do 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 DEGRADED 0 0 0
c0t3do ONLINE 0 0 0
replacing DEGRADED 0 0 0
clt3do OFFLINE 0 0 0
c4t3d0o ONLINE 0 0 0

errors: No known data errors
MR E R 2 AT, TEFTRET B % ST zpool status fi <Y 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
c0tldo ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3do ONLINE 0 0 0
c4t3d0 ONLINE 0 0 0

w10-2 SR HENERRER H A&

ZFS {E zpool status i 2 i i AR IHE B H & (intent log) & - &P E FEZEH (Fault
Management Architecture, FMA) th 2 #5iX £E451% - ZFS Hl FMA #BA-4H UMl WE I H
& (intent log) #f&EH K& -

I/;LTH‘W'J‘"HHZZDHMT{%@ (pool) HH BRI H A 1A (cotsde) ETIRE - FiA
BT

m  TF zpool status -x fii il FMA i2WiH & - HxiEBA, 155 LU N T -
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F10-2 5 BT H SR A (&)

https://support.oracle.com/
CSP/main/

article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

w  WPEE L PR A R
»  (HHTHER AL

w ERRIMAYES IR -

n (HBR EMA IR -

# zpool status -x

pool:
state:
status:

action:

scrub:
config:

pool

FAULTED

One or more of the intent logs could not be read.

Waiting for adminstrator intervention to fix the faulted pool.
Either restore the affected device(s) and run ’'zpool online’,
or ignore the intent log records by running ’zpool clear’.
none requested

NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log
mirror ONLINE 0 0 0
c0t1dd ONLINE 0 0 0
c0t4d0 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

BN, R ARGHER R D 5 BB L4 B A B B s S Rt 2 iR AR ],

BEEUULL T ARG S

# zpool status -x

pool:
state:
status:

action:

scrub:
config:

pool

FAULTED

One or more of the intent logs could not be read.

Waiting for adminstrator intervention to fix the faulted pool.
Either restore the affected device(s) and run ’'zpool online’,
or ignore the intent log records by running ’zpool clear’.
none requested

NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log
mirror-0 ONLINE 0 0 0
c0t1do ONLINE 0 0 0
cot4do ONLINE 0 0 0
logs FAULTED 0 0 0 bad intent log
c0t5do UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>

R
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Fl10-2  FEHHELEGRR H Bk & (&)

# zpool online pool c0t5d0

# zpool clear pool

# fmadm faulty

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

] LAiE DL R 75 20 e H G i A e
w HEHEIRE HERS . FEREh, HERESE cots5do.
w FHE RS EITEL -

# zpool online pool c0t5d0

o E AR SR AR .

# zpool clear pool

TN ER TR R S A SE A e A1 Wl DL zpool clear i &{BFRIZER IR « £
RREOLT, WARERIIE R T 21T, FHESIERR S A, B

FHER R -
8% R B H B ikt o H B A BURB T -
EFEHRTRKRE

B AR — I R AT RETR BARAC — B A) . ELRER T B A (9 KN A B
o REE N — P Eh B 5 — MR d ROV E# RS . W LU zpool

status fr < WAL FE .

%%%Iﬁ%%fﬂﬁﬂh%ﬁﬁ Bl - T ZFS{HRR T B EEGIANTE. K
I BT RENS LR 55 K 324507 P TE TR 25 - -EIDRERY D EZ Ll T

» ZFS{VEHTFY RV ERLEETE - WAL AN (AR a ) o 8D
W m] LLE T Ly B el JLRD BT A2 « B LIS . BT[R5 i R P A I ()
551 b AT R B AR EL B - QR 1 it L GB ARG £ 2SR, TR £k 500
GB W 4t i g A 35 B LRV RIS R] -

v EHTIEV R AT RT 2 2 HY - R RGN R ECE T ERTS S MRS E R
SUERH N E 4 BRI EYRSE, TTCRE T2 T -

BEFEGEDERE. EHH zpool status % o HI40

# zpool status tank
pool: tank
state: DEGRADED
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scrub: resilver in progress for @0h@m, 22.60% done, Ohlm to go
config:
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NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
replacing-0 DEGRADED 0 0 0
cltodo UNAVAIL 0 0 0 cannot open
c2t0do ONLINE 0 0 0 85.0M resilvered
cltldo ONLINE 0 0 0

errors: No known data errors

TEATGIN . Wifk c1tode HE L) c2tode - JEIT 7 & A HH D B3/ 2 4 s
H replacing » AT MZERIEHLE USRI H1F - HiE AR EIERBAE . A ATREEH]
R - AR OGE SR E R R I DLR e B 1

EER, YETEH T E T E P AT ER AL T oNLINE B DEGRADED RS, X2 NTEE
FrlA R pk 2 fl . W R TR - B 170 ihE 2 ILIR LA P il K iy
/O BEARMIME SR (DLER KBR FE s/ 3t RgEhosem) . (H2 BRI &R 6
PHbFEAT « EFRIP TR, B IR E IHTRE AR - FY -

# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after Ohlm with @ errors on Tue Feb 2 13:54:30 2010

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c2t0d@ ONLINE 0 0 0 377M resilvered
cltld® ONLINE 0 0 0

errors: No known data errors

MR AL T onLINe RS, 1 HIR HRERZ 2 (c1tede) M EC & HHER -
R ZFS M R 4t n)RR
R ZFS 171 ith AP B £5 93 o) &

B TR 7 ) LA DL 25 900

F T A, 58 B ol s 1 5 BOIES 10 Bk

il 5% b A RS R 3 S R T A

SRR AL a2 £ B R e NS IR B % R D R f L 1)
M EIMBES T Y a A SELEEE 5

FE—SAEIUT . XS OEBESHY . WEhlEs LA OREAL 1/0 ik - fE5Ih—LE
BT, BUIREKRANERT . AIREEIR B2, H BRI AR, WA —E RN
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266

ZERRR AT RE S UG EL - fIan. mRAESNE R 7 MR . EARHEME
(AT B A RE Pt AN 75 B % - R E A O TR 2 — TR FA RO AT
55 AERAJE B — 19 HeRE I T SRR /4

REIFSXHRFETEGE

X ZFS. NFIES fsck UMM - X ES EAMAMER . SUERSE
EEM IR G -

XHRFEEE

MPEGHNSE RS, B AR EA SRS IS BCUERGA —BHIEIMNG

b o TR X RGEABHSIER. A2 RS (RS - ERiRp el
B A — B SO R GEAEY « A8 H A A SR ok 1 H ey — SRl {ERAE
Tork VR H SIS AT RE 2 R HA (R » ZPS Bic & FRARE B FAF e A — BRI mE— R A
e MR (FEXFMEOLT . ROZE G ) B0 ZFS BRI fE s R

fsck SERIRER AT LU O UFS SUIE R GURFE I ERIAET - K 2 85 ZPS 13-fiffith (] i — i #
55 AR B PR A o (A DTSRt P DA S0 VF 26 TmI il o QSRR e i T P 5
BOWBIR, 165 UL 272 TUHHY B 5 ZFSs FE#th B AR HER” .

WRBA TR MIRLAFE R ST R GHRIR IMIE B ICHE U 17 3 LE 5T A BRI N

6 -

XHRFEWIE

BRT U RGUEESN, fsck LIRS BRERIER & ERVEUE 2 M A FM . &%, It
(LS ERBUHIERCSUF RGFFBIT fsck KA. EZE R RE2 RS AR
PR o AR O S B AL TR 1 5 BTG 2 SR R GE R KV EL BT = ZFS B4 1 —
M A A — ST BIRR AR A ROLE]. A2 2R B R P T L B G

Ao HLDDRERRNIEEE. FENTEMIEL M AR G i a2 5 & R E— T eH IR 5 B0 1 B0
AR 2 BRI 1k B IR A T5 85 -

F= il ZFS $iE I
4 ZFS BB (R R IES TR R R B SO )+ B e D %
PR, DUE AT LU 25 7 T E AR A -

B3 ZFs FIE S IE

e IR B R BT A, T B S 2h R AR - iR fExT ith
M FTA SdE I — O FFEIEE A u] DL R R . RYEENT 170 BLedk — BT
FAHRIE LIS (R LIRS AT AV B PO LR T - B ORI T P Al B e
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RZ AR F T E LR N (B2 b R Tl BE S PR RE S AR S T R - L E)
BEH, 5 zpool scrub @id o 4N -

# zpool scrub tank

{EFH zpool status Al <% A DUR R = Bl RV EAVIRZS - 140 -

# zpool status -v tank

pool: tank

state: ONLINE

scrub: scrub completed after @h7m with @ errors on Tue Tue Feb 2 12:54:00 2010
config:

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

errors: No known data errors
T — R A BE A A — NS BT B
A (A - s BETURAE I IETEFH TR B E - 40 -

# zpool scrub -s tank

TERZEIGHT . HEE TR IR S B A H B RN — BTSSR - AR
BEPRVEROIR T RGUIERE. T LLEAT B (2 I PR A

PATHIRETE B ] DRI RGE EFTR A TESR 10 - FIRE B EAEIER. HPRH
1 LU P 2 PR 5 B TR B A - QR AR GTE Y, — EHT V0. Bl A 2 E E
WU TERZR T AT DL 2 2 2 Mt b (] o

HKMFRE zpool status Fi I E Z{E R, 1HZ ILEE 73 IR “& il ZFS fFif iR

ZFS RS IBEINEHES

By, REshEHF T RIE, DR IEREA DR S sh Rk - tLif(E
i PP AL TE I - P, 7ELR @RI TR], i R A — XA - IR
;ﬁfﬁﬁéfgfﬂfiﬁﬁx N EE R 2 2= S G R, e TR 2 5E e BT 2)
HPARLE -

HREFFRVOELERE. 1§55 ILE 264 TR A H HFTFE IR .
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ZFS R

— A EEPMIEEHR (FER— N MR D SEHIR) I R E .
BRI - B, Bie)—F rTRE 2 EBIET A 2 S BRI A B
%o WMRAEGB S —HpE A EFERER, W2 SBEEE .

BUEIRMALSE R ANER), IS E IR 7 2R - BT S s R)2 1%
& ABRIKIE R RO EE « KRG Ol R 2R NS 0 R A - 728 B B ee TR
ZICKERTR, FF A DU IR i B B R TR Q0N — TR o MIERASAAY B
Ja. T liEE PO BRI A B, H ARG P MERZE R ETIE % -

2R ZFS =3 (8] [a) &

WIER AW E ZFS k& X ARG At = FidikE R, HEEU TS . BiEEE
% 28 TIHI “ZFS W i 22 [AE K o

IFS LR ZZERE

TERRE ] R AN SCHE RS (A JTTH > zpool list Hl zfs List a2 ZLLLLHT df Fl du
. HAGGmY. AR PRSI RG] MAGEXE SRR
278 B R {5 FH Y 2 TR A8 AR

Bign. LT (rpool) A 5.46 GB HY L 7 BL 25 [A] 1 68.5 GB Y43 [ 25 ] -

# zpool list rpool
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 74G 5.46G 68.5G 7% 1.00x ONLINE -

QRGEL EE &S RGERY usED IR ELEE = (R ICK AT S RG2S HiChK. W 2F
B ALLoc Hr#l & H it =S (] o] DU ST R GERD usep SRR . fildn

# zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT

rpool 5.41G 67.4G 74.5K /rpool

rpool/ROOT 3.37G 67.4G 31K legacy
rpool/RO0T/solaris 3.37G 67.4G 3.07G /

rpool/RO0T/solaris/var 302M 67.4G  214M  /var

rpool/dump 1.01G 67.5G 1000M -

rpool/export 97.5K 67.4G 32K /rpool/export
rpool/export/home 65.5K 67.4G 32K /rpool/export/home
rpool/export/home/admin 33.5K 67.4G 33.5K /rpool/export/home/admin
rpool/swap 1.036G 67.5G 1.00G -
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ZFS TRiE i = ARG

F zpool List #2425 ) SIZE {E 3% Joith A B RG £ 2 (. ELp /NI T4
TS . 155 0 FETH . 2fs ist fr2 5 H T o4 2 55 i ] Fl 22
], %25 )% TR 2 IR 2 ZFS WL A eI r ey (WeE) -

FETT R — LR ] — > 136 GB RIREEL BT . zpool list i & 2 4% SI1ZE
ERIHIAARY FREE (B4R 5 136 GB - HI T (£ D EAIIICEHE T, I 2fs list
a2 R I WIIA AVAIL 25 [F] )9 134 GB - Al -

# zpool create tank c0t6do

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 136G 95.5K 136G 0% 1.00x ONLINE

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 72K 134G 21K /tank

SREITFfE L — SR 136 GB fUREEL G — MBI, zpool list v 24k
SIZE JJ136 GB. i FREE{E /) 136 GB - IthAbHREHY 2 B EGE=S WIE - HTF1ED
RANMITHARTTA . I 2fs st @y SR EHILILA AVAIL Z2[A] ) 134 GB - 411 -

# 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 7#fiith — 24 raidz2 M2 {#HH =1 136 GB BUREELBIEERT . zpool list iS4
1% s1zE ([ERIWIEA FREE (EEHR 5 408 GB - ILANR 51 2 B RERE 2 {E, Hrp
TR, WA EREEE - BTHEEMRIURFHE, HIL 2fs tist S RER
W) AVAIL 236 133 GB - zpool list Al zfs list fii 1 RAID-Z it %8 [A] 2 [AlF1E
ZRFEETET . zpool list &G ME“CREE R 27 -

# zpool create tank raidz2 c0t6d0 cO0t7d0 c0t8do

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 408G 286K 408G 0% 1.00x ONLINE

# zfs list tank

NAME  USED AVAIL REFER MOUNTPOINT

tank 73.2K 133G 20.9K /tank

18 E IR R EL R

PR &9 /e A i o S st iy 2 B D R T g S s (AnE wlRg) -

270 TR “TRE BRI 7
271 TR “(E IR SR B H 5
272 TUHRY B8 ZFS 7t E N R
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270

ZFS (ERIRCEGRT ~ TUARANE BAE E LA i KPR JEE /) i BB IR i MR - fH
= WRATORM, ARG IR, B A KT REL AR — R A HAE )
RN R B 2 1 EIA . Wl GE 2 HEHRIEE - AEZ AJRN. g5 R HE
1 BHEPENR . B TTEA I TV o BT fO SRR T A B i 6 1Y B
PR - FTRESUR AT IR A SR A B4 -

w TR — ZPS T AT — R BV EEE A REST T A UG R B SR - AR B AR
Ml o SR o RS R R AN AT

o N GHE —EXFME SR R A B AR R E W SO B E e LR RE A O
EVIRRZOCPF B0 ey — 873, B I (R i) RE S B0 G 58 0

B2 A LR VR TRRE P R TR AR o A SR AT SE T e e RO R R, 1R
2 ILF 266 TUHRHY “Ke A ZFS ST R GU 7251

LR RIARIRE
BT ULT . zpoot status d O (QUIIEL HEBURER . TiAS YTt BUBL LA IO i1 2 - 91
b

# zpool status monkey
pool: monkey
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after @0hOm with 8 errors on Tue Jul 13 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
clt1do ONLINE 2 0 0
c2t5d0o ONLINE 6 0 0

errors: 8 data errors, use ’'-v’' for a list

B MERIGERES EN A 7R . B MRS —E A ETRG L — MBI
OUR RN -« FELEIGIN SR T BE 2 S BRI IR, RS RIE2H MBS - TR
THERAT PRIER A R A ME S, R SER R e 2 EEERE A . WR
EFRA AL, HFEATHEFRFHSER, N zpool online i < B & it FHHIAT
HEIR .
AR L TV E R AR TR T T RS A AN TR o B4
# zpool status -v morpheus

pool: morpheus

id: 1422736890544688191

state: FAULTED
status: The pool metadata is corrupted.
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action: The pool cannot be imported due to damaged devices or data.
see: http://www.sun.com/msg/ZFS-8000-72
config:

morpheus FAULTED corrupted data
cltlodo ONLINE

Q0RO R . R E T FAULTED RS X2 Ryt TC ik fR A A TR 1 TR 4%
1

ERRARI I E R

UFSTPRIEE SR, M RGIATRETDRIE R TIF. BT HREE . MR R
GEPAEIESEAF I BURRIA . WHERTASEER B A TR - QRS A
M. DU R 2 R « RUEIREE (th VFRENS AR IR S 1T A AL e
UL A

WA I SRR, AT DL 22 2 s MIBR 12 S, NIMTE R RS gt
%o fHH zpool status -v dv & A DL R & F¢ MBS IR ST 2 8135 - 1

# zpool status -v
pool: monkey
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after @h@Om with 8 errors on Tue Jul 13 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
clt1ldo ONLINE 2 0 0
c2t5d0 ONLINE 6 0 0

errors: Permanent errors have been detected in the following files:

/monkey/a.txt
/monkey/bananas/b. txt
/monkey/sub/dir/d.txt
monkey/ghost/e.txt
/monkey/ghost/boo/f.txt

BB RR AR RI SR 5 R T RERA LT
o QUEREEDER 2R B EEE RS W2 Bomzo i eigi - Gl -
/monkey/a.txt

o RIS 2R AR SR W2 Bon A RIS RHT () AV EdEE
PR JE TR RE S TP OCPFRIERAE - 140

monkey/ghost/e.txt
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o USRI TR S T X REEE 5 2 R SERR SRR I S BOF BRI R 5
TCERIEAE (dnode t fER2XFIMENL) » W& B RBHERAIR, FEZTR%H
o Bl

monkey/dnode : <0x0>

n QUERITX R (Metaobject Set, MOS) FHIUXS R L fith . M2 W RFFIAIRSS
<metadata>: JEERIZX RAVGH S -

WA & A1 B AR TEdE T WIME — R P2 SR Eh BIBI4L - AT L%
EHFHEM SRS E KR BIA KT EIALE . UAFIREIFIAA & -

B2 BA8 ZR5| HRBRETE

WRZ MRS S BA 2 [ H R EEE (a0tRig) . N zpool status -v i
I BRI SRR 12 o 247 zpool status XTI EIRAIHR &5 32 L R THIFR
il TCEHRA AR DL AT zpool status a2 M B 7R3k« kR T BB
PER R 156 BT A SRR A4 25 I 2 -

WMRAEHERHIR. FH H zpool status -v i L HEH RIREHEZ M. HHIRIZTUT
a7 R E BN B AR AL -

188 ZFs T i# it Se Bl A AR
MFATERR R AR IR S B TEUATFF S W7 DAREATLL T 30

w T DLZEA{EH zpool clear -F @i 8L zpool import - F i L VRE M » XLy S 221K H]
BiRIE LG5S, (EHEIZENZITIRE -« ATLUEA zpool status i< A& ARt
R B IR G A7 5% - D -

# zpool status
pool: tpool
state: FAULTED
status: The pool metadata is corrupted and the pool cannot be opened.
action: Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Wed Jul 14 11:44:10 2010
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted
by executing ’zpool clear -F tpool’. A scrub of the pool
is strongly recommended after recovery.
see: http://www.sun.com/msg/ZFS-8000-72
scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tpool FAULTED 0 0
clt1do ONLINE 0 0

corrupted data

1
c1t3de  ONLINE o o 4
T T A A R R PR R DL T A4

# zpool clear -F tpool
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MFELZAT ABIREFEM, F2F BRI THE

# zpool import tpool

cannot import 'tpool’: I/O error
Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Wed Jul 14 11:44:10 2010
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted
by executing ’zpool import -F tpool’. A scrub of the pool
is strongly recommended after recovery.

FIT T F A i PPt O R A DL R

# zpool import -F tpool
Pool tpool returned to its state as of Wed Jul 14 11:44:10 2010.
Discarded approximately 5 seconds of transactions

RBIRHIMALT zpool. cache XAEHT. MIARGS I 2 LML FE . FHiEL zpool
status i VIR E IR o WIERMATE zpool . cache SIAEHT, FHICIEEARI T A BT
e, AT AL, 2F2MZHIEE -

o SEATDUE R U S ASZHAIE o DT R AT DL izt ATl CAVS A1 ER
HERRLE

# zpool import -o readonly=on tpool
BAREAEHATRAMWELEE, HS0LE 88 i “7E LB =0T 3 Al .
»  JEATLLER zpool import -m iy &5 Alik/D HA &M . AXELEE. ES 0
5 87 TUHHRY “SF Afk/D H AR & it o
o QISRTCEEA R MRS TR A2 N g A R R i K BT AR
Hiat o BT PE AL 8 B 0 P T 5 SRS RO AN R T A AR R Z2 5 E e, FRAF zpool
status @1 ST ERIALE . DUEFERHSOh S rT LEFTald e - 2805, (] zpool
destroy - f A & FHERL I -
BEA R B R SR A A R RITE AR 1 B 1 & bR PR SRR R D 2 2L
B (EOUEEM TCIE VI 1R HAE B AR R TCk v R]) o foff It e M S B A
Jas ATLATERHES M S B R AE e R B & o S8 S AT DA AR 45 1 B0k 5 SRS S 72
HidE -

EEHRIFR) ZFSEL B

ZFS TERRSC AR AR G e TG st K ELBC B R S A7 o WIERIL sk G A7 S AR Bl A
RO AT 5 1 5 b TR BC LS B AR . MITTEm Tt . BORRZ Ak
B R IAZE P RE AT SRR RN, B2 ZFS & Rk 1 I E O - IeIE s 2
SEOMMARGTIHA (ERARIZETH) o H0E 0L ] RERIINAZ — e
WOE, BRDECR AT Z B LR - EXPIRE LT & DU e S i (92
EHSHE R UL ) HE S A RIKERE .
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ARSAMSFHMIER . 1§55 ILE 83 TUHEY T ZFS frifith” -

EE LS SHRS

PRI, EPETE eI ZPS g sR @ mifa @i . RUEXEE, FEVI RIS, BXEAn
B R IR A RE S ARG A M E & & - E5lSd i, DTN, X
EWE XSRS S R G AR D EFT T[S - 97 WA OURE A
ZFS NEAE R ZI A H AL -

ZFS £ /etc/zfs/zpool.cache HIZES AT A 3th Ko HLC & B A i i 4% A7 o I SO B T
WAL, BaEES . NRARFEZEILEST S, WHEH m=none 5| FET5 | 2|
-none R . RGIEENE. BRXHFRAEEFTEENTEA. AEEGTH
/etc/zfs/zpool.cache SAFECRF HAL ) B HAMAI B  XELHEVERE ZFS Bl A% FAFTE
e TRH LR B 2R 15 0] 5 2R R A [al i o 2805 7T DL 4 H svcadm milestone
allan S AIEH RGNS - WERRSITH. aJIEAR U RIITEE -

RSB EE, WLLZRHH zpool import @8 S S AM o {HIE, IXFEMIE AT BES S 3E
5 S HAE A AR 5 R R FAHIR LS DG R0 - AR BRSE A EL D
W IEHIT LT ERAE

»  F@TH zpool. cache XA EBURHM sh B HAMA & . 41 FSCAmk -

»  [HH fmdump -ev @i & IR 5 A AR IRAIM . B EMR At AT BB () -

o ZNT AU BRI RER . 4 fmdump i AR
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1

1 B

3213 B Oracle Solaris ZFS f#i%

REAET T WAL ZFS F7 it A S R Geih @l i «
AREMUELTHET

2 275 TUHHY “EEIAF R (505
281 TUHIRY “BEIN ST R GE”

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%

275
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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 278 TUHY “TEAC I B 0 288 B 7P 51 L 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

Oracle Solaris ZFS & IE$ERT - 20134 6 B



BINHITE A

# zpool create tank c4t1d0 c4t3do
"tank’ successfully created, but with no redundancy; failure
of one device will cause loss of the pool

TG, 5 R R
XIF RAID-Z i, %A~ VDEV 4.4 3-9 M
ANETER — MR RAID-Z FIE R A o« X eeyh M DUEHE . HRE il RE

BB -

{56 P A 1 LA ORR D DRI 1 5 T S B P AL ]
{56 P R /IR 1 23 DA A % R 2 R 1/0

BN LUN A DAY 9 K LUN
§7F# LUN If e s K/ N2 F ik (W1 128 MB#I 2 TB) - DARFF AT metaslab K

7N

FEOIE IR ECR R, DR IR ARSI E

SR B/ Nt RN 8 GB - BAAER/INILA/ N 64 MB. {HIE/NT 8 GB 2 S I S
[F] 64 7 B 1 [ g B e PR

SR ISR Y T A'F 00 RTTESCHE /I B Rt K/ o N B2 A bS] LB T 5
%ﬁ%ﬁﬂ’ﬂ’éﬂ%ﬁ%ﬂ%ﬂ% o WL SR FTRE R FERPICEE TR HAF i b T XS

R ith €132 %

o I CEA s ARIART R 3 Fr GUEEAROT o ANEEEH] px SRIAST - JEH . LRGN
é‘:‘ﬁﬂﬁiﬁ{ﬂg ZFBS il o AR E GRS — AR e T G AR 1 6 2R AEL
WTVQQ§ B

# zpool create rpool c0tld0os0
B QA EHEARI - B

# zpool create rpool mirror c0tld0s0@ c0t2d0s0

R L o P SR G+ RS2 4% RATD-Z RIS AL - R
] zpool add s SR M FLIMIREAL LL 015 % MEGT R R R i A fEL o] DLE
zpool attach a4 TR BRI i f -

FRHLAS A B I 1

£ AL ZE AR T LU B R b R AERR R SRS gzip FEGHELEE

B T AR T T AR R A - BT S SRS
SIS

1T R AL SR F T CRRBURAE A LERER) . B T4 R0
4 17E USB 17585 (USB stick) F QUEERM - 17 L% 1 AR G500 P 00 £ T AR
M B0 T 5 AR SR PR AL PR IR Bt - SN USB 7
I S 22 [ T B AN S DA SRR 8 A/ B 25K/ /0 OB P 7 /1N
1/2-
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BRI

FEAR it G132 i
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
A -
» 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

w CBEAE (MARE ) REEER . LLARTF Oracle Solaris ZFS (% /N
MG L AT NI TE & A B (3] B TRl
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» 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

IR ERAETERE . TERR A R IR FE1E 80% LA 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 AEMERE . TEIOR IS 2 TE 80% LU -

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 DA SCHFE RG2S (RIS I i 25 = 1 80% -

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 AM% % B UNAVAIL 57 OFFLINE RS, NI i ForiZ 1% B H Bl
REE ~ FELAE LT T B0 A LA R (P8, QR RS SR s il o B S B0 &
TR -

»  BEGIEEZ ] — AT LUH zpool list #r 5l 2fs list & 2R HfE X R 5%
P8 S AR AL 2SR o ZPS PRIE S S RG2S 18] QR 26 list an S RAIH AT W
gmﬂ%%ﬂﬁﬁﬁﬁﬁ§ﬁoﬂuﬁﬁﬁﬂntmﬁﬁﬁ%%%iﬁﬁﬁﬁmﬁ
FE2S 1A o

BN HRGEME

AN &1 /e8 7 @A SR R G

X R GEIEME

AR & /MER T ZFS XA ARG AI gk -

w BPRSEEH T ONEEA B SRR U RS

o XITEEERGE BB S R GUEC AN T R 2 R R BRI OR B 1 4 23 R
o EEAVFZHPRERE. Z R AP A RCROR T P A 2 ]

» (A ZFS JE AR AR ISR ME R T 2 S5 (O R &

$1%7 Oracle BIEEERI L HF R S BB HUE
TE Q% Oracle B4 EERS . 16 & 8 LT SR RELMUZ: -
= i ZFS recordsize J&TE5 Oracledb block size PLif -

» [ 8 KB recordsize FELE Y primarycache (B, TF FEPEZE th P G EIEIZE R
EGIDELEYR

n  [HHELET recordsize Fl primarycache {H . TE 3= BHE 2 it v A1 @ it i B R 32
ZE B SRS -

o TEEPHHR ORI HE X RS BHEGEREE R recordsize (B, R

primarycache 1%'E M metadata -
HRELER, WSIULUTHES:

http://blogs.oracle.com/storage/entry/new white paper configuring oracle

FF U5 ZFs 3L R R RIELE
240 288 SCHR GRHET UL, DU 7T A HEUA (R JLi B2 ] 5 A

» B, ] zpool list fll zfs list ap VM RGEZS A W FITE. MIAZEH du
Fldfan % BROAEGTa & A AT PN R G BRI AT & R 22 (A -
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BXRELER. 155 ILE 268 TUHHY “f#H ZFS 25 8] A .

B zfs list -0 space 1%, TRNXFRGZEHN S BN -

ARG A RE S A A D g ER I S - @ A DU k. TR R E R
BIREEE -

# zfs list -t all

TERE RGN 2 B AR MY /var IR ST HRENAZX U RS B AR
FITEEZS 8] DA PR & AN 2 AN F0AS ot 4 o5 A AR 3t 2 (] o

teAh. ATLAEA fsstat an < fom ZES XX RGN SR EIG 2 » AT HREE A 5O
RGEEAR ETED) - UL RBIE R FE L ZFS S RGUE D -

# 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 /
=)
» PRIECIERGURI
o E R R T R R )
» (ERFERG B, CAES T RIS
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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 )

= 55283 TUHIHY “ZFS RRASREIAR>
= 55283 TIHIRY “ZFS A
= 55285 GIFHMY “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 ir S HIEE. 1HS UL 182 TR “F+H4 ZFS X
ARG FIZE 91 TIHRY “F+4% ZFS {7 it -

ZFS it iR Zx

TRV T Oracle Solaris &1 ThHREEHLHT ZES AR -

A Solaris 10 L

1 Solaris 10 6/06 ¥k 78S FA

2 Solaris 10 11/06 [FIRERR (I T )

3 Solaris 10 11/06 P PRI AT B FSE RATD-Z
4 Solaris 10 8/07 zpool JIEIER
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ZFS iR

RRA Solaris 10 R

5 Solaris 10 10/08 gzip FR4EHL

6 Solaris 10 10/08 bootfs &M

7 Solaris 10 10/08 AR &N H SR

8 Solaris 10 10/08 ZHEEH

9 Solaris 10 10/08 refquota Fll refreservation J& 4
10 Solaris 10 5/09 rdeata-y

11 Solaris 10 10/09 YOH T IE AR

12 Solaris 10 10/09 PRIl n

13 Solaris 10 10/09 snapused J&

14 Solaris 10 10/09 aclinherit passthrough-x JE4:
15 Solaris 10 10/09 FA P Fd 2 [\ ik

16 Solaris 10 9/10 stmf JB LK

17 Solaris 109/10 = AR RAID-Z

18 Solaris 10 9/10 PRHEH 715

19 Solaris 10 9/10 HEREBER

20 Solaris 10 9/10 M z1e (zero-length encoding: FHKEHRiS) H4H
21 Solaris 10 9/10 PRE

22 Solaris 10 9/10 R

23 Solaris 10 8/11 F T8 ZIL

24 Solaris 10 8/11 RGEIE

25 Solaris 10 8/11 SOl T IEESHE R

26 Solaris 10 8/11 TR T R A AR

27 Solaris 10 8/11 e T ORI hE

28 Solaris 10 8/11 2 vdev B i

29 Solaris 10 8/11 RAID-Z/BHEIE & 7Bl s

30 Solaris 10 1/13 fRE

31 Solaris 10 1/13 YT zfs list TERE

32 Solaris 10 1/13 1 MB R KN
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ZFS M R GEhR AR

ZFS L F R GFthR 7S

TR T Oracle Solaris ZATHIRHER) ZFS S RGERA - 1EER. FE X RGR
A BRI A T BE 75 ZE 6 S 2 HO A -

RRZS Solaris 10 ]

1 Solaris 10 6/06 W86 ZFS X1 RGURRA

2 Solaris 10 10/08 B T H I

3 Solaris 10 10/08 KNG TERMEMSAF R GME—FRIRRT (FUID)
4 Solaris 10 10/09 userquota Fll groupquota J& 4

5 Solaris 10 8/11 AGEIE

iR A « Oracle Solaris ZFS AR Zx 15 FH 285



286



#=5l

A ACL B (%)
ACL aclmode, 155
ACL gt*_’]?(’ 205 aclinherit )%‘Ii‘t, 206
ACL 8k &b, 205 allocated JETE, i, 71
ACL E:I\i) 206 altroot E‘I?E, "[,EH)%) 71
aclinherit JB1%, 206 atime JEIE, WL, 155
7FS E 1 ACL autoreplace J&4, WiHH, 71
R, 208 available JETE, WiHH, 155
ZFS A ACL
R4, 208
ZFS AR E B
i [%??%2,202704 bootfs @, WiHH, 72

U, 202
MR ZFS SRS ACL (4RI )

(rfl) , 212 C
), 213 o ’
W ZFS PR ACL (575 HEs) connaunt 1
nfl) -, 219 PRGN, 162
. i, 218 . capacity @M, WiHA, 72
IE ZFS SR ACL (TR4HREE) checksum JEE, BiHH, 155
Wi, 209 R
i, 201 ZFS Helid
ISR, 203 (T:fl) , 186
B ZFS U I8 ACL (HEAHE ) ZFS XA S;
Cr-fal), 210 ORfl) -, 153
5 POSIX #£U/ ACL U ZE 51, 202 EBHFRES, E Y, 27
ACL f&7, Solaris, ZFS 5155 S R 58 2 IR 22 IR 2 M ARV BE, 15, 267
#, 30 RGGE, ZFS 5EG RS 2 IR ZER, 30
ACL B R compression J&IE, 1HBH, 156
aclinherit, 155 compressratio@;‘@,ﬁ%, 156
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copies JBIE, 1HHH, 156 L
creation J@M:, HBH, 156 listshares J&IE, hBH, 72
listsnapshots J&E, WiHH, 73
luactivate
R RS
D Orpl) 5 113
delegation B, A, 226 lucreate
delegation JE %, WA, 72 ZFSBE K H—> ZFSBE
devices J&1E, WiHH, 156 Crfil) , 115
dumpadm, /= FHAR i &, 136 RS R G
(i), 112
E
EFI b5 M y
Ui, 38 mounted J&TE, Ui, 156
5 7ZFS AL H, 38 mountpoint J&IE, Wi, 156

exec JBM, HAH, 156

N
F NFSv4 ACL
failmode J&T4E, 1hHH, 72 ﬁgiiiﬁz%}f
free JEM:, WHAH, 72 gl s, 205
’ ACLJEME, 206
F=CUH, 202
fELAY
G iFEEUq, 291
quid JEIE HEH, 72 5 POSIX #£0f ACL U ZE 51, 202
H (0]
health B, i, 72 Or;%(s%%\l%g*gpgrade
Crfl) , 112
RS RGUTS FIRE, 111
) ﬁﬁ?mﬂfﬁ%éﬁiﬂz, 110
]umpStartﬁ% origin J&IE, WiBH, 157
RS RS
Bl B SR, 109
[, 109 P

JumpStart Bl B SRR HES, ZES IRCPE RS, 107 POSIX f£ A ACL, 1HBH, 202
primarycache f&:, 1iBH, 157
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Q
quota JE M, HH, 157

R
RAID-Z, % ¥, 27
RAID-Z it &

ORfl) , 44

BB, Ui, 41

S, 41

TURYIGE, 41

W EEFCER, W, 41
RAID-Z AL &, iR R, (Rfl) , 54
read-only J&TE, 1hBH, 157
recordsize fB4:

WA, 157

TR, 163
referenced J&1E, HH, 157
refquota J&TE, WiHH, 157
refreservation J@TE, iHH, 158
reservation J&E, 1HHH, 158

S
savecore, (RAF IS E, 136
secondarycache JBIE, 17BH, 158
setuid JBIE, 1HBH, 158
shareiscsi J&TE, 1iBH, 158
sharenfs fB4:

WA, 158,175
size @M, A, 73
snapdir J&ME, BiHH, 159
Solaris ACL

ACLYKK, 205

ACL4KA&IRE, 205

ACL B, 206

& =X, 202

Hri A

WiBH, 201
5 POSIX P ACL 92251, 202

T
WA, TR FNFE A A A, 134
type JBIE, A, 159

U
used @I

WA, 159

TR, 161
usedbychildren @, e, 159
usedbydataset}%’l%,iﬁ%, 159
usedbyrefreservation}%’[‘i,iﬁEﬁ, 159
usedbysnapshots @k, 1HBH, 159

Vv
version JBTE, 1HHH, 159
version J&TE, 1HBH, 73
volblocksize J&TE, 1hiHH, 159
volsize B/ 1L

WA, 159

A, 163

X
xattr B, HEH, 160

y4
zfs allow

Wi, 228

BREENIR, 233
zfs create

(7rffl) , 35,152

WA, 152
zfs destroy, (7ffl) , 152
zfs destroy -r, (nfil) , 153
zfs get, (/ffl) , 168
zfs get -H -0, (Rfil) , 171
zfs get -s, (nffl) , 170
zfs inherit, (7Rfil) , 168
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zfs list ZFS ittt
(fil) , 36,164 EcviiCik
z2fs list -H, (Rfl) , 166 ES, 27
zfs list -r, (Rfil) , 165 RAID-Z
zfs list -t, (sRfl) , 166 TN, 27
zfs mount, (/i) , 173 RAID-Z fit &, i, 41
zfs receive, (/Rfil) , 195 vdev1/0 ZiiHE B
zfs rename, (7fl) , 153 =), 77
zfs send, ORfl) , 194 &N
zfs set atime, (/ffl) , 167 JHEH, 283
zfs set compression, (~fl) , 35 MR, 244
zfs set mount oint=legacy, Cfil) , 173 FRHEE S A B (2pool import -a)
zfs sg‘c mountpoint CGTfEl) | 84
(=), 35,173 & E A
zfs set quota —
GRl) . 36 " () , 264
zfs set quota, (), 167 SV 26
e e HISE R Y 10 ZEiHE

(rfl) , 77
Al (zpool create)
(rfil) , 43
A% RAID-Z B & (zpool create)
(fil) , 44
AR GNC & (zpool create)

zfs set reservation, (/) , 180
zfs set sharenfs, (fil) , 35
zfs set sharenfs=on, 7, 175

zfs unallow, UiBH, 229

zfs unmount, (/~ffl) , 175

zfs upgrade, 182

() , 43
ZFS
Z};}zfj]ﬁgm Solaris OS N FE R T A (zpool import -d)
WiBH, 283 . (fil) , 86
ZFS g1k i
allocated, 71 o (~fl) , 84
alroot, 71 FA B
autoreplace, 71 (fil) , 87
bootfs, 72 IS, 42
cachefile, 72 BRI (zpool split)
capacity, 72 (=fl), 59
delegation, 72 D EIEFE (zpool detach)
failmode, 72 (i), 59
free, 72 Bt %4 (zpool attach)
guid, 72 () , 57
health, 72 ke, 247
listsharess, 72 PR AN I
listsnapshots, 73 (rfl), 90
size, 73 B TR DN Y 1% 75 8% ZES (zpool online)
version, 73 (fl) , 256
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ZES Trfifih (42)
B{G
EX, 26
BAGHCE, iR, 40
EXHLAI LI &
1B, 61
Bl
() , 74
it
UiH, 83
HRI R
(rfl), 63
TEPRIX A EE 1% (zpool clear)
(r:fl) , 258
FUPRAC & S, 31
/) (UNAVAIL) &%
1A, 255
g RS, 51
iff B 15 A R A 2 Y
1B, 256
T 25 ] LB Hk &
WA, 259
T E BRI 225 (zpool status -v)
(), 270
iy [
T, 250
Bt € |78 2 5 FE1E (zpool status -x)
T, 251
W R
A, 265
Tk
B, 91
% &ML (zpool offline)
(), 62
{55 P R A b PER 7 fi it ey
(), 75
RS, 39
R, 38
s
(), 267
1A, 266
B FUR BT )
Wi, 267

ZES Tt (48 )

HiEEE
1A, 266
BRTIE
i, 266
PR B
1A, 268
B b ik
Orfil), 254
BHi%#5 (zpool replace)
(7~fil) , 64,260
I (zpool add)
Orfl) , 53
RGEEREE
i, 249
SRR TIR S
(rfl) , 80
SoRIB TR, 78
Rl 79
FHER (zpool destroy)
(i), 51
BEA 5 SRS
Wi, 274
(ER=RIURENE RN
A, 273
BB RN ZFS Bl E, 273
B 5 IR S E &
WA, 271
BRI A, 48
ENX, 27
ELfEEHESIER (zpool status -v)
() , 253
FA Tt HERR R SRR S S
WA, 251
HATHUZIT (zpool create -n)
Orfl) , 51
A, 37

ZFS f#&M (zpool online)

(EaFa=35 Ik
(=fl), 63

ZFS W HITNEE, $if% 8 RAID-Z, 40
ZFS X & Eit

aclinherit, 155
aclmode, 155
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ZFS T EEIE (48) ZFS s (48)
atime, 155 referenced, 157
canmount, 155 type, 159

TR, 162 used, 159
checksum, 155 usedbychildren, 159
compression, 156 usedbydataset, 159
copies, 156 usedbyrefreservation, 159
devices, 156 usedbysnapshots, 159
exec, 156 HiHH, 160
mountpoint, 156 ZES B M, dn A sk, 27
primarycache, 157 ZES IR R GV 2e%E, (rfil) | 97
quota, 157 ZFS %, UiBH, 237
read-only, 157 ZFS ZE ALK, ZFS 55U RSt 2 R Z 51, 28
recordsize, 157 ZES &1

A, 163 aclinherit, 155
refquota, 157 aclmode, 155
refreservation, 158 atime, 155
reservation, 158 available, 155
secondarycache, 158 canmount, 155
setuid, 158 AR, 162
shareiscsi, 158 checksum, 155
sharenfs, 158 compression, 156
snapdir, 159 compressratio, 156
used copies, 156

TEHUERE, 161 creation, 156
version, 159 devices, 156
volblocksize, 159 exec, 156
volsize, 159 mounted, 156

TR, 163 mountpoint, 156
xattr, 160 origin, 157
zoned, 160 quota, 157
WA, 161 read-only, 157

ZFS @k recordsize, 157
YR A E R, 154 A, 163
HA, 154 referenced, 157

ZFS WA P @ik refquota, 157
(), 163 refreservation, 158
TEARUERE, 163 reservation, 158

ZFS Wy - s E 1k secondarycache, 157,158
available, 155 setuid, 158
compression, 156 shareiscsi, 158
creation, 156 sharenfs, 158
mounted, 156 snapdir, 159
origin, 157 type, 159
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ZFSJEME (&)
used, 159
TEAHLRA,

usedbychildren, 159
usedbydataset, 159
usedbyrefreservation, 159
usedbysnapshots, 159

version, 159
volblocksize,
volsize, 159
ERANTEER
xattr, 160
zoned, 160
zoned J&TE

161

159

163

LB, 243

AT, EBH, 154

Ali%E, 161
B8 [ibk=it
T, 242
WA, 154
FF e
TEAH AR,
HBE, 160

zfs 7, wWlERRA (ORfl) , 191
7ZFS AL E ., fER, 225

ZFS RS
EECE
(fl) -,

ZFS ISP ARG WIIG 2232, 97

163

153

ZFS H % ACL
TEAHTEEE, 208

ZFS {19 ACL
TEAHTEE, 208

LIRS, 94
%%l Oracle Solaris Live Upgrade %K, 94

TEIRE S iR T

()
FiiA
1BH, 283

PRAFEIER (2fs send)

(rfl) -,
A6
HEH, 24

170

194

ZFS RS (4)

ferlfz
(Rl -, 152
Al ZES %
(), 237
AT, 190
K AR
EH, 192
R RS JumpStart ZHE 107
RS RIS R, 111
Ea=t
R, 175
WA, 175
£
(), 173
EH RS
W, 172
BV G s
WA, 172
B EEES, 171
VR ZFS SR8 ACL (R4 )
(rfl) , 212
YA/ (2fs inherit)
() , 168
[Ridiok=sE
1B, 25
1 ZES BN 2 HE 2 R X i
Orfl) , 242
BEIRERITHIE S B XIS
(rfil) , 241
TR A
TR, 134
i, 133
(], 133
BEEETR (2fs receive)
(rfl) -, 195
BT R A LT R A B
A, 25
vk
EX, 26
W, 190
" BHtr 2% Orfl) , 191
i
EHmt, 186
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ZFS X255, i (42 )

A, 184

T, 27

ilnl, 187

[\7R, 188

WA, 183

FHEE, 185
PRI 22 A, 187
il

(fl) , 164
HIH R

() , 165
A1) L BN AN A0 2 e 1

(), 171
| 2R

(~fl) , 166
HI| B BRI E R

(~fl) , 166

HIH B (2fs list)
(~fl) , 168
DX S A JE P B
TiBH, 242
HH =
i, 176
HOH

(=fl) , 175

FIRACE S, 31

S =EEX - 90
(fl) , 152

B atime JEE
(=) , 167

1%E quota B 1%
(rfl) , 167

1R E ZFS UF ACL
WiHH, 207

X E ZFS IR ACL 4k K (TEemE =)
(rfl) , 213

WE ZFS XY ACL (4551
(fl) , 219
TBH, 218

WE ZFS R ACL (1F4ifE=)
1HH, 209

BT (zfs set mountpoint)
Crfl) , 173
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ZES SRS (&)
5 T EE 2 ]
(), 180
KB LEG A
(rfil) , 173
4%
1, 182
{#H boot -L fll boot -z 5|5 ZFS BE
(SPARC /:ffil) , 138
{8 Oracle Solaris Live Upgrade iE M R S &
i, 110
(rfl) L 112
HE5EYL
1A, 24
RS
E, 26
e el
WA, 166
WA, 24,151
RS
EX, 26
] E 2 R X3k R N ZFS S A S
(), 241
R
(), 152
FHEETERE, 191
FHER AT
(~fl) , 153
FEERFN
EX, 26
B EL ZFS U I8 ACL (THE4HIRE )
orfl), 210
ISR RS
A, 136
F T 22457 X3 Solaris RGE
Wi, 240
HiFam B EK, 27
ZFS RS (zfs set quota)
PRa= R
i, 177
ZFS RG ARG
&
EMX, 27
ZFS BB H 7 (ZFS Intent Log, ZIL), IiHH, 46



#=3l

ZFS 5% 5 3 R 58 2 [l 22 5]
RO E, 30
ZFS 2[Rk, 28
2 [EARITH, 29
MR GRLE, 28
T Solaris ACL 187U 30
ZFS 5% 583U 2 58 2 (AR XA, $:3% ZFS SR &
4t, 30
zoned J& T4
Wi, 160
RN, 243
zpool add, (7~ffl) , 53
zpool attach, (), 57
zpool clear
(rfil), 63
WA, 63
zpool create
RAID-Z {73t
(rfl) , 44
(~fil) , 32,33
EAR
CrfBl) , 43
BiR it
() , 43
zpool create -n, WUETT (Rfl) , 51
zpool destroy, (/nffl) , 51
zpool detach, (), 59
zpool export, (/fil) , 84
zpool import -a, (/fill) , 84
zpool import -D, (o), 90
zpool import -d, (rfHl) , 86
zpool import name, (/fil) , 87
zpool iostat, MIEE (Rfl) , 77
zpool iostat -v, vdev (/ifill) , 77
zpool list
(), 34,74
WiBA, 73
zpool list -Ho name, (/ffl) , 75
zpool offline, (1 ffl), 62
zpool online, (i), 63
zpool replace, (/fil) , 64
zpool split, Ufil), 59
zpool status -v, (/i) , 80
zpool status -x, (/Rfil) , 79

zpool upgrade, 91

=7
LR
ZES R R 58
JumpStart 2%, 107
(WIaaZe%s) |, 97
IRE, 94
2K, 94
LA TR
installboot fll installgrup
Orfl) . 137

&
A7
ZES XA G EE (2fs send)
(Rfl) , 194
TR i

savecore, 136

%
£ AR
el
Orfl) , 244
SA
(7)) , 245
i, 244

Fr
FRiR
g EK, 33
HT5 A/ ZES 1t (zpool import -a)
(Tfl) , 84
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=
AN DERC ) S 4 )
Rl
(RHil) , 50
ith
i, € X, 26

7, i, 24

el

elljes

296

ZFS frfig it
UiHH, 43
ZFS 12451 (zpool create)
(), 32
ZES 17§ it (zpool create)
(rfl) , 43
ZFS &
(fl) , 237
ZFS vl (nfil) , 190
ZFS PRI
(rfil), 184
ZFS MR GE, 35
(), 152
W, 152
ZFS X RG0 JZ 45K, 34
R
(rffl) , 244

FEFEFLS: RAID-Z /7t (zpool create)
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