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SLERE T ZFS Bt (NEAEMECEL) | RIPKEAR of IRERZE)S R RERME.

BB AT RER IR AR S = B A TE R |

m SPFKTF recordsize I3 , MR E— MUEAE RIER KA 12, U4
recordsize IR E A 128 KB B} , N KAREE 64 KB , XAJRER IR K., S/
RFE 6812608 mJfizkitiE . 8L BAESE@AtkR#E, BESIEEES , &/a
— MR R ERS S UTIES | BESRIET LT,

s ERAIDZ-2jbt , BNBUERZEVESH 2 MBEX (512 FHk) KEEEER
BEE., TERREENS BRTRIASHIREG , BERANETEELHHN , B
INBURRF ATE B AL E KR , A ARG T aEE BERIR, XTREHR 512
FTH recordsize , IMEANFE , HP S/ 512 FHHZESIBRES A 1.5

B (XTHEIK 31%) . NEGEMMTAYIE , IRERIFNETEHRE |, NNZHK
recordsize {RE AFREE (128 KB) , FFERAEUE (£ 1zib MEREHE) .
m df SRR EBER FEERIIFIRIES IR SCHEUE.

FEARRITA

XY RGIRBIFER/N , FEBRSTE ZFS A, EAZH ZFS HiE+ |, R
EENIS. BX ZFSREBHYEE , ES W5 6 &= {F Oracle Solaris ZFS tRERFI 7,
f%.

ZRAB R T RN , RIBREESSIREFEIMTAE, BE , FEUEUHNRE , 7]
MWEBA ARG bR — 30, WIRMESE ARG B R LN R TE. B ,
MRERIRASHFET XHARGHREF |, MBFRZSHF S RSEA#EE A, 3R
HRNGLREES | FNZCSUIHE FRBE.

BT EEEFIRAN B KR KRB HRTERFRE , Rigctad AE S RS
zE], WATAERE | RSO R BEIREZ SMK ENOSPC 3% EDQUOT 4&i%.

HEE ZFS RS

ZFS T[fRRE M FH R EIE, Fa0 , FRERXHREN , SR RGEEL
YRR /etc/vfstab XfF. ZFS TRIB A ALK BB ShFERFEEH RS , AT
BWRT EARER, TTEESE /etc/vfstab XHEFH ZFS I,

BREZNLZ ZFS WHEARGHNEZEE |, ES W R ZFS RS [138],
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Oracle Solaris ZFS S{£4: 34 R X 51

20

ZREEE

B0“ZFS MAEfE” [14] TR | ZFS ANEE RS EIERS. ZFS X RIAIRSFHITIR

1€, AL rTeESaEZIES (EEIEH) MBRKEM. BT ZFS 7E(E R RiayrE
BENFRERELERES , AEECNMERNEE. (FREZHEE el MaER/aK
gt AV REE 4,

EF NFSv4 f# Solaris ACL &%

Solaris OS f|AMA S IFEERTF POSIX ACL BERAIEM ACL I, EHF POSIX &
R ACL FISR{F4 UFS 3. EF NFSv4 #I35A93 Solaris ACL # I FASk(R4 ZFS
X5,

S|RERIAELY |, 37 Solaris ACL A8FYEEA AN T -

» ZHERVET NFSv4 #ISE , 5 NT #5050 ACL 25,

» AR AT S REAREIES.

= ACL ©35HEF chmod 1 1s €54 (TMIE setfacl F getfacl 54 ) HITREFNER.
w RETEEEHRMRAE Y , BT EE AR E RN AEFB X%,

BRX ZFS XHHERA ACLINEZSE , BSNE 7 = (£ ACL FMEMERT Oracle
Solaris ZFS X 4.
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Oracle Solaris ZFS \|]

AZER LT Oracle Solaris ZFS EARRLERNE LR, FETAEZEZ 5, BNEKRT
fif ZFS SN ITIERIR | AT IBIE BRI GRS, AEHIEEEHMA , HXFE
ZVEMEE B RREET.

AEAEUTE

“ZFS BPRBCE S [21]

“ZFS TR FIAR M E K B2 [21]

“BIEEA ZFS RS [22]

“BUERELAK) ZFS Tt [22]

“BIE ZFS ARG BLEM" [24]

ZFS BMPRECE

WRBFANERBRAF (root) Ik PHIEIL THAT ZFS EHES , AIAIEBRBUTE—
FCE A BRINIT ZFS EHES -

m ZFS fFAEEE - R T 7E ZFS iU . SHEANLL IS & A4
" ZFS XHARGIEME - 1R T AR, SEEAEY ZFS ARG

BFRUBBINMABHNEZER , HZS N (7£ Oracle Solaris 11.2 iR A FHIFFZK)
ZE)

(47T 1/ RBAC & KEIE ZFS XU ARGz 4 , T AEEB{F A ZFS TIEEIER S5
ZFS BI8{1%. BXEZEE , 155 0% 8 & Oracle Solaris ZFS L&,

ZFS AP ESR BN

SWER ZFS AT , EHRER T U T RAFMRGER RN :
" {FRIETAXIFN Oracle Solaris £1ThR. ETF SPARC® Bk x86 HIARLE.
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BIEEAR ZFS RS

» FEMTRRNRMEETRER 64 MB, &/IMi# <A 128 MB,
» CATIRIGRIFI ZFS MRt | EIRIEEN TIERAEAE TERNARFRN.
» RBAEFBEAIMIE  MERSNMEHIES.

BIEEAX ZFS T ZRSE

ZFS EMERITERETZET Matt, HEtEARZ —EBE A X RS EN
¥ BN, BIZFTKRIN <A —NFT ZFS X RS , AR HEIER.

AT 7R BRI i — N S ERT BIRE £ A tank RIEEASEGRIFMEMA R A tank B
ZFS RS, BT /dev/dsk/c1todo F1 /dev/dsk/c2todo £ EREFAT{FE .

# zpool create tank mirror c1t0d0 c2t0do
BXRIUAK ZFS MRENESEE | 1BS N ZFS ENE HITHEE [31].
# ZFS XM ARLE tank AIRIEFRERA T ANHETE , FEB3ERIE /tank B,

# mkfile 100m /tank/foo

# df -h /tank

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

£ TREREAIUESIRL. XA RETRUWER | T SR T
R

AT /RIS ERRNA E7E D tank RIS A s ISCHERSE.

# zfs create tank/fs

# ZFS XHFRLE tank/fs AARIERRE A BNME TR , FSBIFEBIE /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

BE , ERRVRIFARSE LR NFTEAFRARG D B, BRIE ZFS XXt
A BEMNER.  BS WBIE ZFS XU RGL EEEH" [24].

BRI EAM ZFS 7t

22

E—IRBIRBAT ZFS fE A, ABRHRIBORRB—ANBERREIRE] , SERME
FETBZIRIEIARML., SB—MESEMEFMHESKIFCIEFMIb. 2R T K
HUWHIE |, FE ARSI ARG AT
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WHARATE ZFS FF B EEK

IMATRARE ZFS TN FAE R K

THRE st ] R E

BIERTFAEIZ BT , WIRSEME A T iRmk s, FLREMRER/NEDA 128
MB It , FERBERRERGINHABEI MEA . X EAR & A AR TR AR
LR A, AT ZFS A AR K AR BN

TEANATBIE ZFS frfiliith [231M7FMERBIF |, [REMEEL /dev/dsk/c1todo F /dev/dsk/
c2todo £FPEFAIHEE .

BRURRHERMIMCHIENEZER |, 55 W ER ZFS b i (27,

BB R H,
ZFS IIFLFRTINBIREH] , XIRTE T el VR HSIRRZE, ZFS STHFETT
£ () RLERARAERF RAID-Z (RAID-5 IAZARER) .

AR ZFS 78t (23R AT HORIIE I T BT BT PR R
H% ZFS EHIDBENES(EE , WEN'ZFS BN EHITEE (311,

A RIEE ZFS FEfEith

RA root A FERAIEAAIEY ZFS AURALE HNFHA A,
BXZFS RIRECEXHNEZER | 55 I ZFS BURBCE XM [21].

FTFEER A .

2T zpool M 2fs ASEARRTGFE MM, EREERMTMIBLTR , (B2
IR EZFS A B 2K [17]FRMd B 2K,

B,

B0 , AR &4 QE— 1428 tank BIBEEHRID

# zpool create tank mirror cl1t0do c2t0do

MR—ANHEMREBEEMIERGHIEEFRF , WiZdsSEERIEE D,
BROBGEEMNEZEE 55 NBIE ZFS 481 [34]. B Xt iREE M
BN EZIEE | 155 W RRINHE R FRE" [40],

BEELER,

{FF3 zpool list 434 0] LARIRE B A E RINEIED.

# zpool list
NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
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BIEE ZFS ARG B

tank 80G 137K 806G 0% ONLINE

BAREEFWRESHNEZEE , BSEW ZFS a1 HIIRE” [64].

B ZFS XM RBS BEH

24

YA T EEERNFEb G AR RGE Y RSN, TREMERTALE
SRR BREINRER RG], (AT XHRGNA P30 REMHEERAGE.

5/ ZFS PR ARGHBIN N BEM , KPS ARG NE—IRE. RGN
RIGRZEIR. ZFS BT RICARAKRFIRLL D B, MR ERN RS
PRI E SRR

WMATRARE ZFS RS B

EFNHRGHE.

ZFS XA REEN O R, ENERERN , BRAS4E. ERNERE NS A
FPRIMBE R —ANXHRS , FHAAET FR A Feim B w6 B, RIBME4 .
How to Create ZFS File SystemsfPRIE T M ZFS XHERSL : jeft 0 AN 4IE ZFS
XA RS [25].

BXREENMARGNEZESR , E5 0% 5 & £ Oracle Solaris ZFS XX &LE.

XA SO R BE T,

£/ ZFS PR RSHAL N EEEM , DUERT ARSI RS THA.  TAETUR

{E,inT{:F;E:FE%UJET@FD’”’é@i#fﬁiiﬁlﬂ‘]’%@%l}ﬁo R A F— A A FREAIEAR ML
NIFARSe,

Eﬂﬂfﬁfﬁdﬁ ZFS MRS [25]07RGIF , ARG IE S A home ISCHER
’JL:—FO

TR ARGRMY.

REBOATAGHHEE R BT B TIES). LRI ATLUERIZFTA , BER
SERME. XEARX, ERERAEEURR SR ETAERNWACH.

TEAMATAUZE ZFS SLAEARSE [25]/7RBIF , FTBteds B REBFERIE /export/zfs/user

EP;ﬁ%MEH% NFS kHEZHBEC SHAELE. Hoh , B/ jeff 3%25ISTMET 10 GB i)
[T

BXBUHNEZER  FS N ZFS B [116],

7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



AT ZFS TR

WAIRIEE ZFS RS

RA root A FERAIEAAIEY ZFS AURACE X HNFRA A,
BX ZFS BIRECEXHNELZIER , HE N ZFS BURBCE S [21].

BRI FT RIS B L
EARRBIF , QIRT — PRI A& RGN B RN RLE.

# zfs create tank/home

WEMAK B,
BAXMHRGNEEMZ G, RERENER P ZAEZREA BN

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

# zfs set share.nfs=on tank/home

# zfs set compression=on tank/home

# zfs get compression tank/home

NAME PROPERTY VALUE SOURCE
tank/home compression on local

AIERIR M ARG NR B S RSB M. B0 -

# zfs create -o mountpoint=/export/zfs -o share.nfs=on -o compression=on tank/home
BXRBUHMBUHBRARNEZEE  BSNNE ZFS B [116].

RJIa , 7Eit tank FE) home RS T X & L RGHITHE,

BB LR,
ARG REC A |, FFRTRETAE home ZRANEK T BME. FTARIISRIAEERAE RS
AR ENERITERL.

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

XU RGENH R R MBI , RbaBEshEETE /export/zfs/user FIFR AT
NFS 1=, SRILELREE /etc/vistab B /etc/dfs/dfstab L.

BREUENMARGNEZER , 55 W0 ZFS TR [114],
BRESMEZIHARAGNEZEE , 55 W HEE ZFS XHARSL [138].

WEX ARG ERRIE.

EABIT , AR/ jeft HECT —> 10 GB HIECAL., MEMSIHZ A AR AERKZ(E
EMRS , TAE bR AR AN,

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

EELER.
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AT ZFS TR

£/ 2fs list S ERTHNNHRGEER !

# 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

HEE , AP jeff (V4 10 GB WA A=A , ™A/ bill RIAI{EHEA Nt (67 GB).
BREEXMAGRENEZER  FENEW ZFS XHARSHEE" [131].
BREETENERITERENESER  §2 I ZFS #ETECIK” [18].
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=1¥ Oracle Solaris ZFS 77f&ih

RENBIA IR FETE Oracle Solaris ZFS FRIEAEI.
FEAZFUTET

“ZFS 75 AAH [27]

“ZFS AR HITheE” [31]
“BIEEFNGHEE ZFS 72050 [33]
“ETE ZFS 7tE R R [43]
“EIH ZFS fFiEtb BN [62]
“Bf) ZFS FtEIRE” [64]
“II%% ZFS 77f&ith” [76]

“FH& ZFS 73 f#i” [85]

ZFS TrE B ¢

AT & et KA T A mEs

= “FH ZFS R R [27]
= “{Ff ZFS T RS R [29]
= “FH ZFS R B30 [30]

{EF ZFS @t g

FEMREA TR EYIEFMES . YEEMER T AR K/ NEDA 128 MB RYEMREK
&, B% , WRER /dev/dsk BRFI RG] WM —MER XSS,

FAERE T LR BN (c1todo) AN F (cotodos7)., FINAHRIEIRAZ (EAEAD

W, FEXFHMELT TR TG, ZFS AR\ EFI dREEROEEL
UKy A, DA RE R |, format 4 BRMAXERSUTEELEM
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ZFS Tt

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

Part Tag Flag First Sector Size Last Sector
usr wm 256 68.36GB 143358320

1 unassigned wm 0 0 0

2 unassigned wm 0 0 0

3 unassigned wm 0 0 0

4 unassigned wm 0 0 0

5 unassigned wm 0 0 0

6 unassigned wm 0 0 0

8 reserved wm 143358321 8.00MB 143374704

REMIBERT , T3 Oracle Solaris 11.1 BF4AAET x86 AL _ AR LA IN_E EFI
(GPT) 5% , AARBIEMUTUTER

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

Part Tag Flag First Sector Size Last Sector
© BIOS_boot wm 256 256.00MB 524543

1 usr wm 524544 12.74GB 27246558

2 unassigned wm 0 0 0

3 unassigned wm 0 0 0

4 unassigned wm 0 0 0

5 unassigned wm 0 0 0

6 unassigned wm 0 0 0

8 reserved wm 27246559 8.00MB 27262942

A LRt , 93X 0 (B10S boot) BEMEK GPT 5|SEE. 57X 8 &, oKX
FTEEHE | FUARZEY. RXHREDSENK 15,

AH GPT BANEHH SPARC REMN_LT EFI (GPT) BAEARE. 50 :

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

Part Tag Flag First Sector Size Last Sector
usr wm 256 68.36GB 143358320

1 unassigned wm 0 0 0

2 unassigned wm 0 0 0

3 unassigned wm 0 0 0

4 unassigned wm 0 0 0

5 unassigned wm 0 0 0

6 unassigned wm 0 0 0

8 reserved wm 143358321 8.00MB 143374704

£ ZFS Tttt e BN EEN | BREUTEESEM :

n  (FREANEN , BE(ER /dev/dsk/cNtNIN B AIE R G4, —HE=HIK
I FEANRNSBLAE , RERUETHEELR /dev/dsk BRRSMIGES, B
{F XL , WRTFaIhbmcEiR IR ZFS IRt .
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ZFS TEfEhra ¢

m FEET x86 KRG L , HES VA B AWK Solaris fdisk X, B RAIETER
Solaris fdisk MXMEZ{ZE , S N, (FF Oracle Solaris 11.2 F&EIREE ) &
HK“R ZFS X AR B,

» QIEEESENENEMEIBE |, ZFS &N EFI /3%, BX EFI iR ELZEER
5N, (1£ Oracle Solaris 11.2 F&EIREE ) FREFI (GPT) REEARE",

. KZIUEAT , £RHE GPT BAEHHET SPARC RIASFIET x86 AL
_E , Oracle Solaris @32 F4 MRS N EFI (GPT) #r%, BXFEAEE 5
2 DLtfxE ZFS fRIESK” [88].

n BEREARM , EEIRER archiveadn dySAIEARMIARSIHE. FFOIRM A REE AUSE
R, RAXFTEEMFNER  BRE—NHHGI S'E , TTREEFH /etc/vfstab
Xt , LREENANEERE.

BREZEBMEAMIHNEZEE , 185N (F£ Oracle Solaris 11.2 F{FH%—11
M HHITRASWEFTE ) .

ATPUBI A T ARIE TR © {5 /dev/dsk/c1t0d0 SXAERTOEERL (2 | BRI /dev/dsk
BRPRELNEELFR, 540 citodo, a0 , LT EENNUEZ LR

B c1t0do
®  /dev/dsk/c1t0d0
®  /dev/foo/disk

£ ZFS TR H

LBAZ B — MR AR |, ATRUAHEE IN_E{Z45E Solaris VTOC (SMI) #R%E
EREN—MERSMEE D F, RAEIEHE S A EMEME.

EETF SPARC AL E , 72 GB Rt 7EH )+ 0 £ 68 GB v B=(8] , a0 F %)
format i Fi7R.

# format

Specify disk (enter its number): 4

selecting c1t1d@

partition> p

Current partition table (original):

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

Part Tag Flag Cylinders Size Blocks

0 root wm 0 - 14086 68.35GB (14087/0/0) 143349312
1 unassigned wm 0 0 (0/0/0) 0
2 backup wm 0 - 14086 68.35GB (14087/0/0) 143349312
3 unassigned wm 0 0 (0/0/0) 0
4 unassigned wm 0 0 (0/0/0) 0
5 unassigned wm 0 0 (0/0/0) 0
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ZFS Tt

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

EET x86C WAL L , 72 GB Wi #ES / 0 _£F 68 GB 0] BREA ZE , 20 F5)
format #itE AR, N 8 BEVESISERE. NA SAFTEETHE , FETEAMEMH:T
B,

# format

selecting c1t0d0

partition> p

Current partition table (original):

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

Part Tag Flag Cylinders Size Blocks

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

ET x86 AL FIRFEE— fdisk 99X, fdisk 43X /dev/dsk/cN[tN]dNpN EE %
X3RN, HFRUHMB RN FRNAR. 52X ZFS fFEithEHFR cNtNIdNpN 54
R NABCE AL |, AT H,

£ ZFS FetP 34

ZFS VPR e AP IR & . REEE RTINS AR AR
MARATAE.

» INREBE T UFS RGP RSSO ZFS Tt , BP RIS UKRT UFS SRRIE
IERHEFNRISAE X
» ARG ZFS ETIEHAD ZFS P A4S |, NIRSERIBESL IR AR

B2 , MREWAMA ZFS , REERA R BRI ERZAERRMECE , WX tta
FEEFR. IEXHLATRERRMNERTEE  FFEX/NEDA 64 MB,

ZFS TFhFEEm

BIEAEHE ZFS it | FES LT,
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ZFS TRt R HIThaE

» BIE ZFS TFEMNRERTARE AR YIRS . ENEE S, B4 RAD &
FIFFH LUN SRE TR E BRSSP AN , TENEE, aT5rhE
EVERENA RS , ZFS BCERMASERER R, W NEESEMATsEATHEN
AT PR ABAE A SR TR AR IR 7 TR BCEL ZFS

= NRIEFH RAID [F5F ) LUN EME ZFS BLE , WFEE T ZFS TRINEEE
KBES TR TR TIBEZ B R R, BLACE M RES IR E B U ARFAIMEE |,
MEMEE FJRER SRR B TR FIMERE.

o ARAERABRETREHNESSIESRENSE AN ZFS MEZEERE. BE , BIAE
ﬁﬁﬁ%&ﬁﬂﬁu RE& ZFS a[fEX 28 & _LIEEIE1T |, (BER T REE RFREREET
wIEMRE,

B RIFEMENFE R THEEH RAID i ZFS RKEHMEE , 55 0F 11 F 2
W H) Oracle Solaris ZFS {#j%.

» BREAMRENEIEFANEZEE TSN EdbERE [257].

ZFS T R HITh8e

ZFS FH{5 M RAID-Z BCEFRM T BRI R AR B EE R B,

R EECE” [31]

“RAID-Z it AcE” [32]
“TTRECEFTHRBIKEEHIE" [33]
RS & [33]
“ZFS JRETFiEM [33]

RGFENEE

BHREETEEZR VDFTERME , MBMERFUTARREG S L. TAE—/ME
BECEPFERFSUE. WA, R UES MNP AR S Mak. WS D, EXE
BIESUTRRLEM

mirror c1t@d0 c2t@do

MBS B3, ERRMNGHRECESUTRERM

mirror c1t@d@ c2t@d@ c3t0d0® mirror c4t@d0 c5t0d0 c6t0dO

BRUBRGEBRFMENREE | ES N eI GFMIb [34],
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ZFS TFiEhAE FITheE

32

RAID-Z 77 gl E

IR B EMHIBECESN , ZFS IR AF AN =FBRER4EMN RAID-Z BiLE., #
FBERLE RAID-Z (raidz 8% raidz1) 5 RAID-5 Z5I, W& BRL RAID-Z (raidz2) 5
RAID-6 251,

B X RAIDZ-3 (raidz3) WEZEE , BT HER -
http://blogs.oracle.com/ahl/entry/triple_parity raid_z

55 RAID-5 Z5NRI{ES &£ (6140 RAID-4, RAID-6. RDP #1 EVEN-ODD) #BA]
BERLEFRA“RAID-5 EAJRIAIAIE. NRNEANT RAID-5 &£i—8B49 , FFRLERT
BHRBENE \HE 2 BTk , NEFBREE SEIEARS |, RtkETh | RIEREHN
RELAHWEIREKEES. £ RAID-ZH |, ZFS {FATATTEK RAID &7 , DUMERT
EEHRFEHRTE LT UERE. XEE—T1THRRIT , B ZFS B AT A
REMEEEHERE—I : MEFARENTHEEEEXKEIETAEENEBER
PAALIRE] AR 5T A RAID 45, RAID-Z B3R _E£t3Y RAID-5 B N\ RiRKSE—MUEF
RERRRAR.

—/> RAID-Z REBE N NKR/NA X NEE , HPA P MEERRHE  ABCE L
FFRRLY (N-PY*X ¥R |, FFERATE P MR EHIKIER 74 S Bk BURTTEM.
BEHBERE RAID-Z REEDFTEM MR , WAERK RAID-Z BLEZE /DFER =M
B, DU, B0, anR— AR RAID-Z BELEF A=A , NIFERRE
e AR TR SHP —MER R TRIMAS. FRikzsh , 412 RAID-Z BCE TR
HAAFIRIE 1

IS B, B =M RAID-Z BRESUTNA LM
raidz c1t0do c2t0do c3tede
MHES B3, EE 240 RAID-Z BLESUTF A ZM

raidz clt@d@® c2t0d0 c3t0d0 c4t0d0® c5t0d0 c6t0dd c7t0do
raidz c8t0d0® c9t0d0 c10t0d0 c11t@d0cl2t0dd c13t0d0 cl4t0do

MRLEAEBFZHEN RAID-Z BLE | BB XLE N NZ/MA. Flan , AF 14
NEE ) RAID-Z R B RIFHR AP 7 HifE2H, & RAID-Z BLE A5 M0 H+ kit
BB A —{E (1-9) , MAARCENMREN X E 1T,

B KRB RAID-Z FFiEANES , HS I 6/ RAID-Z it [35].

BRETHAENE T RIEEFMAERBRECE RAID-Z LB X [AIZHTIEFNEZ(E
B ESIUTHEE

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

A Xk RAID-Z RN EMISE |, ESILEE 11 & BN/ Oracle Solaris ZFS fif
%o
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BUFEFNEHES ZFS T24EM

ZFS iRE i

Oracle Sun Storage 7000 =R IR ZFS IREFMEME—FAS T
DRAM, SSD #1 HDD FIEFAT M , ATLUR SRR, IBMA EFFFERAERE. Bt~
FRAEIRRME |, ST RUEREAMIA ZFS TREE | RN EIEH AL E S,

BREFRHELEE , 550 (Sun Storage Unified Storage System EIE+ERg) .

TURECETHRIBKERERIE

ZFS 7E5513 BB 5 RAID-Z BECEF IRt T BB EHUER.

KIMEIIRBIEIRET |, ZFS NMENF—NITREIAFREUEMKEIE , T E<AIERK
RIAEHAERIEIE.

i BN RT

ZFS AFH AR EIESN SN HENBZEEMRE L. BTESANERELIEKN
WE , RAEN B 0 E E 7R .

@R RN & B | ZFS SEBURB TN BCA IR E |, MEAIFMEREAIER == H)
DECREE . TR E O] AR B A AR R & S5 AR K RAID-Z &, fE
FLECE | ATRAREHUTSIMAEISEME, 6120 , ATRUET 4 MU TECE

v ERSESKT RN

» —/ U@ RAID-Z ficE

v BRSNS F

HIR ZFS IF— N hBERRIERENR % , (BB SXFiE, B0, TRAGZ—
MEE—PWEFBI— = RAID-Z BB, BE , BN LFSHRENEN
W& (FEARBITAH RAID-Z) MFE. REMEZEAARRENTREEIRE , 73+E
FMRENTUREAER.

B FNEES ZFS 7748

AT &N ARENEHER ZFS TFEMNARRIEDN |

n “DIEE ZFS 72EM" [34]
n CBIRFEMHMEINEREE” [39]
n CQME ZFS g AR [40]
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n “GHEG ZFS FhE” [42]

P MEHE AR RIETT R, (AR , PUTXLREFIER. AT TRE , FILE
EHRERREFERMNIRE | BE ZFS TR AMEBEREMNCIEFER S, FiEt
HER DAY, BRI zpool destroy, XNMAHRNBSLATERR.

BIE ZFS 77t

ROBZFAED , E(EM zpool create t7d, M &XKMIMAFAIESIE MEIREE
B, MERDIRFEZFS BB EK (17 R EK,

Bl EARTEfE
AT &8I T — 458 tank BIFTHD | ZXIbERMESE c1tede A1 c1t1do ZAAK :

# zpool create tank clt0do cltldo

ARBEANHEREE BIRAIFE /dev/dsk BRFIKE| , FIBIT ZFS R SHMCABEH
MRS A BURES XSRS A R T &L,

RIS G

ORGSR , R nirror KT , FIREARSGOEERANEMESE. THE
DG STPERE virror XEFHES Mtk LT Ho0RET —BARIRE
SR

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

B mirror XEFIEARIEE — MRV ENR S . BUREXMNMEGT AsETT
ABHTREN | FSMEMER DR LA TTREEE.

FREXNEGEENEZEE , ESN% 11 Z EiXH Oracle Solaris ZFS i,
BRI, ZFS S RACET SIFATIRE

» WIBEHRGRETRNATHMIUZENRSE (vdev) WH—A#E. BXEZE
8BS LMt RmngE” (441

w @IEHRGRETHMEWESE. %F  MERBEETHMEMHE , LEZSRSE
BE. BXESER BN MMMy BFMEERE" [48].

» ABRBFUHENKNATRETZWERNERE , FERIARGRETH—1 2
ENHE. BRESER BN ERFMHIETAIEE [55].

»  ARFREREARERMEBTR , FUNSRGEETHWE. FXEZER,
BE W M5 B E" [48].
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» BESEHF—MERRFAIRGRE , LYEFNAEL. AXEZER 55
B FN Gt ZFS AN [50].

FREERN GNP BRI EE ARE . FRERETIREFEE.

B ZFS B
EESUTHBREER :

» 7£ Oracle Solaris F , #Z££TF x86 AL INEAE GPT BANEHHS 3 SPARC &
2t TR RS SRR _E EFI (GPT) #7% |, 751848 GPT BRABEMHNET
SPARC KIAZ: E A TIRMHE SR IN_E SMI (VTOC) 5%, LEFEFER
ATEEMNY A EFI (GPT) #5% , IR FEALEFENCIE ZFS 1Rt , MaTRAERRA
T4 kN EFI (GPT) BiEAREMIEMKNS| FEE

# zpool create -B rpool2 c1t0do
n RBIMENRGRECE SRR ACEAZ. NEEEM zpool add dy&ARINE AREEL
AR L NMEG IR RTINS , ERTLAEMR zpool attach tidY RBGEINRE.
" R3FF RAID-Z S ELE.
»  RIBAEER R HERE.
» REEREAAZIIFORBECE , BB THIEE

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

BREENS| S ZFS BXHRGNEZEE , ESIE 4 = B ZFS R4,

4132 RAID-Z 72

A3 BB RAID-Z i SEIEBEHMEAME , FAEZARFER raidz 3% raidzl &
BFMAZE ﬁgirroro AT~ BRRNa 83 — MR & B4 RAID-Z &I |, iRk &H
5 NG LA RY,

# zpool create tank raidz c1lt0d0 c2t0d0 c3t0d0 c4t0d0 /dev/dsk/c5t0do

AFRGEAR DB R B HNH S L Frek 2 25 E i . /dev/dsk/c5tode F c5tode 5 [F]
— NG

BIFEMES | BII{ER raidz2 8% raidz3 X4EBRF , L] AEENFBRI K = A ERE
RAID-Z BicE. 42 :

# zpool create tank raidz2 cl1t0d0 c2t0d0 c3t0d0 c4t0d0 c5todo
# zpool status -v tank
pool: tank
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state: ONLINE
scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
raidz2-0 ONLINE 0 0 0
c1t0do ONLINE 0 0 0
c2todo ONLINE 0 0 0
c3todo ONLINE 0 0 0
c4todo ONLINE 0 0 0
c5todo ONLINE 0 0 0

errors: No known data errors

# zpool create tank raidz3 c0t0d0 c1t0d0 c2t0d0 c3t0d0 c4todo
c5t0d0 c6t0d0 c7todo c8todo

# zpool status -v tank

pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
raidz3-0 ONLINE 0 0 0
c0todo ONLINE 0 0 0
cltedo ONLINE 0 0 0
c2todo ONLINE 0 0 0
c3todo ONLINE 0 0 0
c4todo ONLINE 0 0 0
c5tedo ONLINE 0 0 0
c6todo ONLINE 0 0 0
c7todo ONLINE 0 0 0
c8todo ONLINE 0 0 0

errors: No known data errors

B#l , ZFS RAID-Z BLEFSHFRAT#R/E

» [IA RAID-Z iLEFRMATHMIZEEINERNF—HE. BXEZEE 5
2 D I IR RN R [44],

» AT RAIDD-Z MK/ NATHRETERBRAMRE , (FO] RN EE/REETHN—
PMRENMEE., BREZER , ESNBREMTHRIRE [55].

EAT , RAID-Z BB R R T 4ReE -

» [@IE RAID-Z BCEF M MNEAHEL .
. ﬁ&b RAID-Z BCEF N EHIE (N BHEE RS ERNME S ETE N B & STk
) .
» ABEEEM RAID-Z RREFRIFIFHSSEFRE. XTIHDEE , CEHET
RFE (&Ki2d) .

AX RADD-ZECEMEZIEE |, 155 IL'RAID-Z fEfEACE” [32].
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PR EREEREK ZFS 77t

AT IHENESESR POSIX B3k |, 1247 ZFS EEHE (ZFS intent log, ZIL), 4
N, BIEERE BERAESENRSAAPIR O XERE RS L. NFS FIE
LY FAFE L] DAMER fsync() SREAREIBRIFEEME.

BREERT , NEMPRRAEC ZIL, BR , B ERAMNERRERE (AER

NVRAM & FIfiE) "JRESIRTS EERIMERE.

MEXRE ZFS BERERDEABHIMRN  EEEUTILR ¢

» ZFS ERIREMBEERESEIRFEREXM4TTXR.

v BT SCE R B SR & RIS E MRS BUR TR &R B HHECE | A
RN RRRFIIERR. BXRVIDBUREER B2 THER
http://blogs.oracle.com/perrin/entry/slog_blog_or_blogging_on

» AREUHESRISEUERGBERE , (BRERENSHF RAID-Z,

= ﬁnii@%@i@ﬁﬁﬁ%‘\‘&% , BAERENREHIKE  NFEAEREREER
fitgith,

. ﬂbﬂ\\fEiiﬁ%ﬁ%&kﬁ%?&ﬂ‘]—%ﬁﬁﬁﬁ%ﬁm\ B, B M. 98, LR
SAMSE,

» IR EERERNZIEERERE , LEIZGEGRETRE. RMEFETERER
AR IR .

» FERFNRNKNGIHFEMRERR/NK/N (64 MB) FH[E]. ATREFMEIEHE
EFHRARNEIRERXIR/N, REXAEES (RGUHER) MERKESTR.

» HERERRAK N KAAYIENTR/NK 172, B3R R AR KIS FE X
RIEUEE. Blan , RAGHYIEANT A 16 GB , 1E%JE 8 GB R AHAERE X

N,
PR FAEOA SR AR MBS |, AT ARE ZFS AR,
AT 7~ 61 BN i i S H SR & G B fdi

# zpool create datap mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0 \
mirror c0t5000C500335BD117d0 c0t5000C500335DC60FdO \
log mirror c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0

# zpool status datap
pool: datap

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

datap ONLINE 0 0
mirror-0 ONLINE

c0t5000C500335F95E3d@ ONLINE
c0t5000C500335F907Fd® ONLINE
mirror-1 ONLINE

(SIS
LSS IS ST

[SERSIRSINS)
S
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c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60Fd® ONLINE 0 0 0
logs
mirror-2 ONLINE 0 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d® ONLINE 0 0 0

errors: No known data errors

BEXRNEEREHEPHITRERESR , ES AP 10-2 TR EIBENHERE".

BEFRHSREFREN ZFS i

SREZFREETANFMGE Z FIRE T — T REFNHNE, EFRSREFER
&, TURARE MR S KL BEF SN B NREYIEER TIERMERE

EA IR —MERSREFREREFFENSIRNFEL. 5120

# zpool create tank mirror c2t0d@ c2tld@ c2t3d0 cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t0d@  ONLINE 0 0 0
c2t1d®  ONLINE 0 0 0
c2t3d@  ONLINE 0 0 0
cache
c2t5d0 ONLINE 0 0 0
c2t8d0 ONLINE 0 0 0

errors: No known data errors

AINESREFREZG , ﬂﬁbﬁﬁqﬂﬁﬁ/—’rﬁiﬁﬁﬂééiﬁ\]ﬁﬂﬁwq’&x HTRERET
FE— NP EREE] , BARRURTESREFRSH RN, aJRUBRT A= ER
zpool iostat #n4& KIS A EFMEHURIE :

# zpool iostat -v pool 5

BIEMSE , TRAERP RIS REFRZDMNEF RS REFRE.
EEALRFERSREFTREM ZFS A |, FEEUTILA

 FASREFRE  TURAREEMESXZHEHENSHFEHIZE TERIMERE

= A]PA{#ER zpool iostat di4 M AEFNEEURIE,

n BIEBET Tlolf‘?]l]—/\j?.y MEREFRE. 0T R INE bR S EE
FRE. BREZEER  FERAH) 3-4 RMMBRSREFRE.
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" SREFRENERGEEA RAID-Z BLEK—ES.

» MRSBREZFRERXEEIER , WamFUsFEbRE (CeRRGEs
RAID-Z BLE—H04) EMALIEI /0, SREFRENNBTESEMN , 5H
ARG S REFEM.

BB EERIEESEM

BIEMEIE ZFS 1FAE1AT | WEEZU TS,

s FNMBETIAFEEN— B NHEER N XREFEERE. WRZASTHR IS
EFNXREIEERL , TREEFEEHRE OS.

n  QEBFEETE | BB kA HEMFEETENASE A SE) . IRHELEARATX
¥, B&EAIH.

s FRANDFSRANMGEUENNEE TSR  SEEERBIENRE. EAZ R
BIEMMINFZTE NS , WEEIEERBIENRE ., FRMEFZ 9 ettt
15 RS AR MERLEIE,

» BIERRIRE ZFS TA (RAID-Z 5458 ) Mt REEIREFIEA—FM: , TTixBE
PR —2E.

» BRUEMEHRE ZFS TIAF TR R R ET S SRS |, {B2EXFE
AN O] 8 St &SP TR E . FR IR S R AT T 52N, VB IR B & O EHI%
1, SHEMWRRE 4 bR E P ITE M REER.

» WABEERGEZ BILE, ZFS RNEMENHRL.

BRFREEBIUREER

BRSO ES — I RSN ENRE ., BINRERFHENANERREN , BTk
YIRS A RAR A ASEAFE. R , BIR SRR T AR A8t AR
WHERBXM. — NI AERENIERBEEHRE KBRS , HRATUZ vdev.

WRTNZEURE BN RELZYIERE , BRERUSERE RAID-Z BIMEERTEN
REBIETIR ., XLENREMUEE . WES RECUHME. &R — TR EINR
%, ATFIRER—DhE ] 1.

%{}Tg{f’gﬁﬁﬂﬂﬁuﬂﬁdﬁ-ﬁ"@é‘ﬁ’ﬂﬁ%&%&‘&% (& REINE & E M R
%) Hith

# zpool create tank mirror c1d@ c2d0 mirror c3d0 c4do
PUFRGNEEAZNA A E — M TEREINR S (B 4 MEEAM) i,

# zpool create mypool raidz2 cld0 c2d0 c3d0 c4do

LA zpool add &34 55— TUEEFAREAMEt . Bia0
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# zpool add mypool raidz2 c2dl c3dl c4dl c5d1

ETUARIMP AR, B FECE R REIE R & . FRBERZ /NI
AR B, ZFS BN TR IR & Ush S xS BR ST k.

A[{§FH zpool status a4 BN ZFS FtTPEE K EINEE YIRS, HIa0

# zpool status tank
pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE

mirror-Q ONLINE
c0tldd  ONLINE
cltldo ONLINE
mirror-1 ONLINE
c0t2d0o ONLINE
clt2d®  ONLINE
mirror-2 ONLINE
c0t3d0  ONLINE
clt3do ONLINE

e oo oo
[SICS IS TS SIS IS IS )
(SIS I ST AR S

errors: No known data errors

L3R ZFS Trfth el R

HIMARERT BT L RE, HP—LRRAZEMBANN AEEHNRERTE
£) |, MEMRERNAKEHE.

FIME R R &

AR EZH , ZFS S EEMTE ZFS SIRMERGNENH BB B A IEFEE A
. WMRMEIEEER , NARES BRI T IR

# zpool create tank c1t0d0 cltldo

invalid vdev specification

use '-f' to override the following errors:

/dev/dsk/c1t@d0s@® is currently mounted on /. Please see umount(1M).
/dev/dsk/clt@d@sl is currently mounted on swap. Please see swap(1lM).
/dev/dsk/clt1d0s@ is part of active ZFS pool zeepool. Please see zpool(1M).

BEEA - TR B SRR  BETAERAEA R, IHEATIAER -f
WHES , BUAFENEIE

HBNXHRS HE s P —n B EUNHESRNXH RS, ERIEMNER |, EE
A umount £,
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letcivistab FEISC
HAS

TREERE

ZFS i —E5 4y

WA E /etc/vistab XHFFFIHMH RS |, BUBIARIERIAL
}’—“f?%é}ﬁo EEIFIANR | EBRSERIE /etc/vEstab SEF AR
W4T,

IEERH S RS T il & . BEIEMER | B

dumpadm %54,

WSRO RIES) ZFS Tl —aRSy. BEIEMEER , B A
zpool destroy ap & RAHBCEAMM (WRABFE) . &FE , EH
;132;1 \cg_tach SRR S HN S E . ERRERHE NR G
MmFITE.

AT ERIEEE AR EE | FFaTRUMER - et TR m A=

BEXHRS

E—Hy

SHI ZFS i
—Ep4

%ﬁ’ﬂﬁﬁ%ﬂﬂ‘]ﬁcﬁ%ﬁ , REGAGAFEBI BB RRARBE

W38 &2 Solaris Volume Manager #—804Y .

i EESH RSN ARG FHRRNE N —15. MRE
F—HE0 , MAKBRRSHRE AT TIEMRE | B ohmis
AT BER M ATAEAN B B E AL RS RIS 1IR3, BB mTAEkt
FIEFRASHIEANE & DNEE,

DA 7Bt BANAT AR -F 6T

# zpool create tank c1t0do

invalid vdev specification

use '-f' to override the following errors:
/dev/dsk/c1t@d0@s@ contains a ufs filesystem.
# zpool create -f tank c1t0do

AR EIESR , MAZEA -f WRE R,

KR A LAC

BV R B ERRRHIHRANEINEEH. zpool A& Al =HBIIEESMIEITR
RAARLECH, REEHCRERHEEN , BEBRIZMI TR

# zpool create tank c1t0d0 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 c1t0d@ c2t0d@ mirror c3t0d0 c4t0d0 c5t0do
invalid vdev specification

use '-f' to override the following errors:

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

% 3 2 &P Oracle Solaris ZFS 77fi&ith 41



BIFEFNEHES ZFS T26EM

42

ATRAME R -f R X SR | (BB RIXFMUE, SR RNES | IEUIEER
RINERREBIRFZIMEK RAID-Z i, RAARVFXTECE , BITRERIAILEFE
ELSERARE LHIAKERARETH. BRER - BRERES.

EREITHEI N RE 7 it

ZRBIEMATRESAZ M AR ESNRY |, A R —FEE R ENIRE.

Bt , zpool create ARt T —MNEIMEIR -n , EEIIGIER , BAEIEEANEE.
WIOE TIERPITIR & (F AP R BN E HIEAEAE , FRE TR H IR TR,
MREHIEAR | NEBREMLTRESE -

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

tank
mirror
cltodo
cltldo

INRASKIRGIEM , WITTERUEIFLGE R, ®E WAIREIZER—EREFTPXIEER
—&&. FAEEABIRETETSEAIMIARR , BB zpool create -n a5 AR
BRIEREN , (BARLEAIEM,

FAEAREHER R

BRI , TREXHAZNREHIR AR /pool-name, WEFIARGFHASRE T, 40
REFRAHFE BB ZER, MRAERAT , MR HRGESERENEGE
RNIE. EFAHMREER R AR |, VE7E -zpool create 4 {ER m EM, 5

n

# zpool create home c1t0d0

default mountpoint '/home' exists and is not empty

use '-m' option to provide a different default
# zpool create -m /export/zfs home c1lt0do

eSS BIE MM home FNFEZ R A /export/zfs f home LR,
BXEZRNELZEE , B S ZFS #3 a7 [138].

FHER ZFS 17t

R IEIT{E A zpool destroy en S TEHERM. Mén LS , BMEMH A ESHEEN
HIREMZ L.
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# zpool destroy tank

A EE - BUHIRE S IVD.,. BRSO , FHARRBEIERIA., RESME
EﬁTEﬁ%ﬁ%ﬁE‘]‘}lﬂ , WEATASAR R Aith. BXREZER , 55 W IKECSHEW ZFS
frtith” [83].

WRMEA zpool destroy dyS4HEM , AN AT SN |, KT S48 ZFS 6%
o 831 ATk, X EMKE BT XS _ A SR TTREN T . REE 4
St AORES_EROBRAEER , W E SR S NS E AT format SKARFERFIN
analyze->purge JEHHITNEE.

FX A RGHURR BN S —F AR IR NEN ZFS SUHRS. KAMEH ARG
WA , RMERE T CAERNI , EIRA MEEANIE I T WITETRIE S IR,
BREZER  ESNME ZFS XHARL [157].

BB HREN

HERIIX —IRFES R BURE AR , ISR A BAW. IWWKREEEATHLERITSA
BRAEN XEREMEABENBERE R, E— RS MRENTHMBET | 7577 ASH
i, B2 , BEOREEERASEAXEANTHMRE.

KIELBER  YEIEINEN | XEREWIRENBEENRE . DEERIBUE
SR, XEREBRAFHRE . MRBPEEEB LM UNAVAIL RE , BT ithA
AR UNAVAIL R X ERRETRUZEHIRE A UNAVAIL) |, Mtdy &35t — &

g FEERER -f WRAMER T TUATTRERME. ERE KT , RATETH

M, ABTTEME SRR R FiEE ., 620 :

# zpool destroy tank

cannot destroy 'tank': pool is faulted

use '-f' to force destruction anyway
# zpool destroy -f tank

BRIAEEHNSITRNESEE  ES N WE ZFS FHEINE TR [71].
BRIANBNEZER , BSN TN ZFS i [79].

B ZFS EatP &

“ZFS TEEMMAEH" 27 NA T A RERENRSHEREE. Slgth/s , BIalHT
JURHES SR b IR % .

T TR IR INE R [44]

“BEINFNS B IR R (48]

“BIETFNEEG ZFS FE AR HTh [50]

“(ETF TR R R PALFI B [53]
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v BRI IR AR [55]
BRI RIRE” [55]
» CFEFEPIEEREM [57]

[a) A R AR IR

BRI IZ BN E , ATAm R Sh SRR 28], HhEE =S (RSB a7
METABIREMER. Em P RMFTEIARLE , B zpool add f54. Bi40 :

# zpool add zeepool mirror c2tld@ c2t2do

T8 BN & MIEINE zpool create dy & (EAMEIREEAMARE. KxtiR&dHt
ITRE , WERSEAERAXLRE , HadERMER -f EREER T TEERTTREK
A, BEApSIESCHF -n EIR , DMERTABITHUZTT. Bil40

# zpool add -n zeepool mirror c3tld0 c3t2do
would update 'zeepool' to the following configuration:
zeepool

mirror

c1t0do

cltlde

mirror

c2tldo

c2t2d0

mirror

c3t1d0o

c3t2do

A SBEIELWHIBRE c3t1do F c3t2do IRINEY zeepool HHILBECES.
BRAOAPITEINRERIENEZEE , 55 N KN EAFHIEE" [40].

#l 31 B ZFS BLET RS
FEATREIF , mIARNGE ZFS BLERNT H—1HE.

# zpool status tank
pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0

mirror-0 ONLINE
c0t1ldo ONLINE
cltldd  ONLINE
mirror-1 ONLINE

LSS ST S
[SISER SIS
(SIS SENSIES]
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c0t2do
clt2do

ONLINE
ONLINE

errors: No known data errors

# zpool add tank mirror c0t3d0 clt3do

# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t1ldd  ONLINE 0 0 0
cltld®  ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2d®@  ONLINE 0 0 0
clt2d®  ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0  ONLINE 0 0 0
c1t3d@  ONLINE 0 0 0

errors: No known data errors

%l 3-2

AJRZIFTE RAID-Z BLEFRE AR . AT RGBS —1 RAID-Z
W& (7 3 M) MFMHRBCABERA RAID-Z &% (%5 3 M) K7k

it

# zpool status rzpool

pool: rzpool

state: ONLINE

6] RAID-Z BCE AR INAEE:

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
clt2d®  ONLINE 0 0 0
c1t3d@  ONLINE 0 0 0
clt4de  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:
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NAME STATE READ WRITE CKSUM
rzpool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
clt2do ONLINE 0 0 0
clt3d0  ONLINE 0 0 0
clt4do ONLINE 0 0 0
raidz1l-1 ONLINE 0 0 0
c2t2d®0  ONLINE 0 0 0
c2t3d0  ONLINE 0 0 0
c2t4do ONLINE 0 0 0
errors: No known data errors
%l 3-3 ARG G EERE

AT 7RG BR N AT ) e A iR AR ISR R A SR & .

# zpool status newpool

46

pool: newpool
state: ONLINE

scrub: none requested

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

errors: No known data errors

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

pool: newpool
state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t4d0  ONLINE 0 0 0
c0t5d@  ONLINE 0 0 0
logs
mirror-1 ONLINE 0 0 0
c0t6d0  ONLINE 0 0 0
c0t7d@  ONLINE 0 0 0

errors: No known data errors

AR EEREMNEEIE SRS , DEZFHATRE. HRESFRTERTEH

ALY Rl 1) g
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AT PAEA zpool remove di SR AE RS, BIHFETE mirror-1 %, aT AMIRR_E4I

PRGGEERE. 60 :

# zpool remove newpool mirror-1
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
newpool ONLINE WRITE CKSUM
mirror-0 ONLINE 0 0 0
c0t4d0  ONLINE 0 0 0
c0t5d@  ONLINE 0 0 0

errors: No known data errors

MRBEERNBE—PEEEE , METIEERELHRNARBHRAATRE. B

# zpool status pool
pool: pool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
raidz1-0 ONLINE 0 0 0
c0t8d0  ONLINE 0 0 0
c0t9d0  ONLINE 0 0 0
logs
c0t10d0 ONLINE 0 0 0

errors: No known data errors
# zpool remove pool c0t10d0

Bl 3-4 AR SR E TR

ATAM ZFS RIS REFRE , AEEENTTRUR.
A[{FF zpool add fi&RMNEREFRE. HI40 :

# zpool add tank cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
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tank ONLINE 0 0 0
mirror-Q ONLINE 0 0 0
c2t0d0  ONLINE 0 0 0
c2t1do ONLINE 0 0 0
c2t3d0  ONLINE 0 0 0

cache
c2t5d0  ONLINE 0 0
c2t8d@  ONLINE 0 0 0

errors: No known data errors
SREFRENEEZRICA RAID-Z FLER—F4.
AJ{#F zpool remove SRS REFRE . H40

# zpool remove tank c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

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

mirror-Q ONLINE
c2t@0dd  ONLINE
c2t1d®  ONLINE
c2t3d0  ONLINE

(SIS SIS
[SEESIN SIS
[SEESIR SIS

errors: No known data errors

BAT , zpool remove a3 MNZFFMGARH. HEREMNSEREFRE., TJMER
Ii':lpoolékdetach kG ETEEGBECERRE. FEETHRIEE RAID-Z &&TTiEN
s

KL ZFS T ERASREFRENESEE T AR ERSREFREN
ZFS fefit” [38].

fE AN S B R

BT zpool add #544h , ERTLAER zpool attach dn &KX &RMEIBIA HBEEK
FEFBERET.

WNREM NI AR E BRI , B2 WANMECESE SR (SPARC 2k x86/
VTOC) [92].

WMRELH ZFS RIBP RS | B2 NaNEk ZFS iR RS (SPARC Bk x86/
VTOC) [95].
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%l 35 XA G Al AL = 7 SR 77 fE

TEARRBIF | zeepool BMAMW A5 , BITIEFKE c2t1do HMEIINAE RS c1tido
AL E R A = m4ER.

# zpool status zeepool
pool: zeepool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t1d®  ONLINE 0 0 0
c1t1ldo  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 0hOm with @ errors on Fri Jan 8 12:59:20 2010
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t1d®  ONLINE 0 0 0
cltld®  ONLINE 0 0 0
c2t1ldd  ONLINE 0 0 0 592K resilvered

errors: No known data errors

WRIFEE R =@REN—E , NFMIE &2 Nm GG , KIS, £F—
BT, RS BRI THAERRL,

%l 3-6 FKHETUAR ZFS FfEthiE neE B ZFS FiEM
BAh |, BRI PUBIEEA zpool attach di ¥ IETURIEMBIEEH A LR FE G, 520 :

# zpool create tank c0tldo
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:

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

errors: No known data errors
# zpool attach tank c0tld0 cltldo
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# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after 0hOm with @ errors on Fri Jan 8 14:28:23 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0tld®  ONLINE 0 0 0
cltld®d  ONLINE 0 0 0 73.5K resilvered

errors: No known data errors

AJRAER zpool detach @4 WG MET 2 ERE. B0 :

# zpool detach zeepool c2t1d0

SR, MRAFAEBIRNHMBERRIA | SEHRERRK. B0

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

TG ZFS b eIt

BII(EM zpool split &34 , AJLLRGR ZFS frifihiRIR STl A& i,

AIRAMEA zpool split find MEefhk ZFS FEHR N BE— N MR | AER S BRI
[AEF., FIHANBS RSB ZFS Fi#EhTE MR,

i - BR(EA zpool split a3é3f4sr ZFS MKE ZIFE |, IE1E My Oracle Support
(https://support.oracle.com) EFEHMK - , BF "How to Use ‘zpool split' to
Split an rpool (Doc ID 1637715.1)" (#Na{§ A "zpool split” #43 rpool (344 ID
1637715.1) ) .

BABAT , SHEGBBIT zpool split IER N Bx/a— MEE BT HEERMH.
FABRIETRSG , SAFb. F40

# zpool status tank
pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

tank ONLINE 0 0 0
mirror-Q ONLINE 0 0 0
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c1t0dd  ONLINE 0 0 0
c1t2d®@  ONLINE 0 0 0

errors: No known data errors
# zpool split tank tank2

# zpool import tank2

# zpool status tank tank2
pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
cltodo ONLINE 0 0 0

errors: No known data errors

pool: tank2
state: ONLINE
scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank2 ONLINE 0 0 0
clt2de ONLINE 0 0 0

errors: No known data errors

BT TE zpool split AHIERE , AT IAFRAM/ NS N AT # eI/, Bizn :
# zpool split tank tank2 cl1t0do

BAESKIRFAREZ B , NP REURRRIIZ ISR GRS . BURRIHE  BHE N
T, FHRHIEEL—DHME GUID. ARG GUID , UBREIEIR A ARSE

ES A,

WRBHFDBRBFERBOXGRSHER R , FHFAEER—RS LR T H , &40
B/ zpool split -R EHAMRFMKEARER , FUAERRASREFR. B0

# zpool split -R /tank2 tank tank2

INRAEA zpool split -R M , HEHEWFER -R RS AFEE , HERRESRERN
R, MREARNRG LI, WIRNERREFBRER , RIEREERRUPR,
fE M zpool split THREZ R , EREMUTJLA :

= T RAID-Z BLESE B Z MR A MAETT R , HThEERTTH.

25 zpool split IREZ AT , ¥URFIN FFE R EN (5.

» NREFRDIEEH#ITH , WITTESFH M.

» FOHEWE=ANEARRESEEREN , HPRbPRsR— MR THe)
B, SRJ5 , TTRMER zpool attach dySEHAE LGN , SEFHOIE
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Rt NG, BRITUEEE —1 zpool split IRENILBFHGIEIZHER
it , RAH (Fow) HEIETREN.

» RMAMBE—N=@it , WIEFDRIEZ R It aE—MifE. WRAFHLE
— PR AR E I, REERE AP R A RN IETT R, EoamE
MEANPI MR , DRAE TR B A S I,

w FEROIRENIE , RIFEIR TR — N F TR R IR = Ml E A BB G A7 0
b, RN REZ T, RICEPA R GHEE .

» ERNRGZE  FWARGEREEWITR. AXWARGSREFRFERA
KER BB N —ARGMUE" [267],

%l 3-7 WNEER ZFS 17Er

LTRGBS | ST48 mothership MR IE MM (BEA=/MEE) #H1THFS. NEI4&
TEAN, BD , 55480 mothership (BEMAHLE) FFM Wwna (BE—MHE) . &
MEKANBTLME.

AT luna SN F—ANRGEFUHITEG. FOTHE , TTRUEM wna $85% , 305
Hu R EHMME] mothership, RfE , JAERPITX—ITFE.

# zpool status mothership
pool: mothership

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM

mothership ONLINE 0 0

mirror-0 ONLINE 0 0 0

c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 ONLINE 0 0 0

errors: No known data errors

# zpool split mothership luna

# zpool import luna

# zpool status mothership luna

pool: luna

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM

luna ONLINE 0 0 0

c0t5000C500335F907Fd0 ONLINE 0 0 0

errors: No known data errors
pool: mothership

state: ONLINE
scan: none requested
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config:

NAME
mothership
mirror-0
c0t5000C500335F95E3d0
c0t5000C500335BD117d0

errors: No known data errors

STATE

ONLINE
ONLINE
ONLINE
ONLINE

READ WRITE CKSUM
0 0 0

0 0 0
0 0 0
0 0 0

{E7F B R S BRI AL

£/ ZFS AR MR & BTN, BAARTERTEAER THER (REXEAAZE

BE)) , ZFS LUESTREEERIE. MRLIBANEEHNH , HATITER ZFS @l

FREPVKBML RS, ZFS RARPHIEE AR ETIEK.

i - WETHF VAR TS TE .

R &AL

AT PA{EF zpool offline & {FRZ L. MR RFEMSE , WoJAERERTIE LR

TEEWE. B0 :

# zpool offline tank c0t5000C500335F95E3d0

EREBE , FEEUATILA

n REEXMARMLEIAT A UNAVAIL OFERE, 140 , RNEEME raidzl BLEF IR &L
M, , ABEF TR EINE R B

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

= %‘é‘%‘ﬂ? , OFFLINE RERFAMN., EFSISREN , REES—ELTHIK

(A7

# zpool offline -t tank c1t0d0

BHEISARAGN , WRRSBINREE] oNLINE K.
s YERZBNE , ERSNEHEBF O ZHK, R AR ABRIIRE | 3
2BRMEESESR A e, A BREMTFUATRERIEE.

BEHIHMERE AN , (A zpool offline -t IR, HIZN :

device is part of exported or potentially active ZFS pool. Please see zpool(1M)
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WMRBIEHBFIaTF b R EAHEAF AT RBAIRE | BEREXREREIK
W, RIRHHERR AT,

RIEREA RN RN E AR RS |, B —FTEER B — MM
g%%ﬁ)ﬁﬁﬁ%‘iﬂjﬂP RIE®RE. BREREENGER  FS L ERFHEDTHR
" [35].

EHAPRESE , SBALAIRE L oFFLINE REBIR. BRE\BHRISHER  ES
WEW) ZFS EAPRES” [64].

BREFBETRANEZEE , ES N THE ZFS FEtE TR [71].

ERE R

FRELALE , FTAFER zpool online dy&FHMR EHAHL. 4140 :

# zpool online tank cOt5000C500335F95E3d0

FREFAE , EEANMFRIEAEEEES SR AR EERNRL. BEE , FEE
BT FEREPACKERSE. REREF , REBRZLE R FAEEHTM, , W
¥ —HEHAT unavaIL RS,

NRZAF UNAVAIL B REA, , NS BREVTATRERIEES :

# zpool online tank c0t5000C500335DC60Fd0O
warning: device 'c0t5000C500335DC60Fd@' onlined, but remains in faulted state
use 'zpool clear' to restore a faulted device

R RES B RIS THE B /REIEHA £, sk&EE A /var/adm/messages SLHFH,
a0 -

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

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

PLATFORM: ORCL,SPARC-T3-4, CSN: 112@0BDRCCD, HOSTNAME: tardis

SOURCE: zfs-diagnosis, REV: 1.0

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

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

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

BEXEHBERBFNEZER , 55 W HRRRIEE TR ERSERAEE" [244],

HERTAER zpool online -e f44 & LUN, BR&IELLT , IR LUN K&y
REETTER/N, BIEBAT autoexpand tJEME. {8 zpool online -e 54T LE )
¥ & LUN , BI{F LUN ELEH2kE LUN BRTRL. Hian
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# zpool online -e tank c0t5000C500335F95E3d0

BRI E R

WREHRAET FE zpool status Hith PHIHFRIIMIE , FFRTBA , EATLAER
zpool clear M &JAMRFRITE. WRMTHERERFEER , AREERKE , BOLFR

TBIRIX LR
WRANEEEMSEL , Nk SR BRI RTEREHER. Bl

# zpool clear tank

WMRIEET —MHE MRS, Wi HUBRSIEERE REKNER. 520

# zpool clear tank c0t5000C500335F95E3d0

AR zpool RIE SR, WE L TERBSIIF AR AL [249].
ERF TR E

AIPAEF zpool replace fi& B FMtTF MRS .

WMREATARMF R — BN A —REUMEAABRE LS, WATRRRBIRRWE
TR g, EEREREL , ZFS RINAARBFEZR—NVENARWE. fm , BBk
IR (c1t1de) FHER— B BEH AR , FERUTEE

# zpool replace tank cltldo

in%%ﬁﬂ%ﬁﬂq\EJWE&EH%H&%&@%?&EPEl‘]i&% , WRRINFEER MR E. Bl
n:

# zpool replace tank cltld0 clt2d0

WMRERM ZFS R | 55 WM& ZFS IRIBFP R (SPARC 3% x86/
VTOC) [95].

THEEREENERDER

fFF zpool offline My FRAR LI (AMBLE) .
IR E BB,

TN B .

BE format i |, HE BREE ST N,

e
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g&ba&*ﬁﬁiﬁ% ID BACER. WRERMERF WWN , RISIE#ERRE ID
ET 8

5. {F ZFS N Prhi&EC B, Hian -
# zpool replace tank cltldo

WMRBRUEEAARARAEE D, ML EF7R , HEESAHHRE ID.

# zpool replace tank c0t5000C500335FC3E7d0 c0t5000C500335BA8C3d0
6. mMBMNE , {#H zpool online dyL{FREREXA.
7. ik FMA MER &S HER.

£ fmadm faulty HitH ) Affects: ZRNFLE! zfs://pool=name/vdev=quid FIFE ,
HXF RS IR ML fradm repaired 654,

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

EAH SATA SN FLERE L | DIREBUBECEME A REE BN, REXRS
HIR—IEE R BB , NUATRUIAIT zpool replace 54 , AIATIHIEE— M IRBIRT
TRo

BREH SATA BRG] , 1§85 WAE) 10-1 “B¥ ZFS 77K SATA BiZ”,

i ZFS P AR EE | EEEUTILA ¢

= NRKEHBYE autoreplace IRE A on , N4 BN TELRT B T XMARFHIE—
YRR BAM B R FNR R TR AN B, SRALEME , TTHFEMA zpool
replace e, Etﬁ]ﬁ‘éﬂﬁ%ﬂ#*%&ﬁﬁﬁﬁ%#éﬂiﬁﬁﬁ%

» NRERGZITHIER SRR HYIESNE |, NEREFMARE ReMOVvED, #1%%
AERE (URE) aBRBHEIRE.

» NREEHEBHFREXEFIEAN  ZRESEHN. DREBFBANRSNAR ML TRE
RE , NAREAEE EAIRVETT AT LR,

» EBBREEARRZN BN TIES , MEHIEEREEA LB,

540 , USB IRB{SfEMAN B TERCE. B2 , FoJaEXMER cfgadm -c
configure 54 FABCE SATA IRTh2S,

» REASTEHIKREHRRM , DERENGTIHVUREHF T HER.

n BHHIRE N K INMIET AR TS %L RAID-Z BLE S i/ MK/,

s B RPARTEFRRZRBRRZRNEF G, EALE3Y BEITE RN, i
JBE autoexpand F{ERRE UL RN , 2B LUN I REIETEX
N, BRENTEIUT | autoexpand JEMEAA., AT ATER KA LUN ZRINEHA 2 BTEk
zZfE , BREEMERY R LUN X/,

TELLTRABIF |, B4 72-GB W BB M 16-GB B, MRE—MRE
REEFHEL , AEEEAEBREZNMER. WEEHRAG , BA autoexpand EBMLA
T RBEITERRESE KN,

# zpool create pool mirror cltl6d0 cltl7de
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# zpool status
pool: pool
state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
mirror ONLINE 0 0 0
c1t16d®  ONLINE 0 0 0
c1t17d®0  ONLINE 0 0 0

zpool list pool

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

# zpool replace pool cltl6d0 cltldo

# zpool replace pool cltl7d0 clt2do

# zpool list pool

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

# zpool set autoexpand=on pool

# zpool list pool

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

» BHREKNOFRZSIEEFTERKNE , XERARTERBIRENRISZIFEE. I
Sb , AT A BTEP IR BHARIE Z [AIZ1T zpool scrub d54 , DUBHIR AT HEE#L)
WEAUERIE1T , FFHIEMEABIE.

» MREEARZGEHER T HERE , NS R EEBREUE TN B %
. ATRMER zpool detach d3d WEEHINEL RAID-Z I B &M, BRXNBRE
HHER |, BS N EEEbPREMBUERE R4 [59].

BREBEBEENEZRER  FE N MRRDRE R EWBIRA )" [244]F01 2K
BEFIHEE" [248].

TEFEPIEE RS

{EENAEHEThEE |, 20T AR RE WRLLRE S v SR B i it B & At = sk 2k KRS .
EE — MEEEAREY , EREAEMPIREARIENESE , (BERNRMFHE—IE
MEERELE | BB EF B BRI ERE.

AT AT AR R E ARG

= {Ff zpool create A& BIEIMBAT,

= {§f zpool add & BIEMZ .
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PAT /RSB R AR i R R B e AR E A

# zpool create zeepool mirror c0t5000C500335F95E3d0 c0t5000C500335F907Fd0

mirror c0t5000C500335BD117d0 c0t5000C500335DC60Fd0 spare c0t5000C500335E106Bd0
c0t5000C500335FC3E7d0

# zpool status zeepool

pool: zeepool

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM

zeepool ONLINE 0 0
mirror-0 ONLINE

c0t5000C500335F95E3d@  ONLINE

c0t5000C500335F907Fd®  ONLINE
mirror-1 ONLINE

c0t5000C500335BD117d@  ONLINE

c0t5000C500335DC60Fd®  ONLINE
spares

c0t5000C500335E106Bd0 AVAIL

c0t5000C500335FC3E7d0 AVAIL

[SEESER SIS IS
(SIS IS S RS I S
(SIS IS S RS I S

errors: No known data errors
U /RBIGEA I 2 SR an i I ) it iR AR &Sk E e v

# zpool add zeepool spare c0t5000C500335E106Bd0 c0t5000C500335FC3E7d0
# zpool status zeepool

pool: zeepool

state: ONLINE

scan: none requested

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

spares
c0t5000C500335E106Bd0 AVAIL
c0t5000C500335FC3E7d0 AVAIL

errors: No known data errors

A[{§EF zpool remove fin& MIFfgt+ BfRE44. Bz :

# zpool remove zeepool c0t5000C500335FC3E7d0
# zpool status zeepool

pool: zeepool

state: ONLINE
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scan: none requested

config:

NAME STATE READ WRITE CKSUM

zeepool ONLINE 0 0
mirror-0 ONLINE

mirror-1 ONLINE

c0t5000C500335F95E3d@  ONLINE
c0t5000C500335F907Fd®  ONLINE

c0t5000C500335BD117d®  ONLINE
c0t5000C500335DC60Fd®  ONLINE

[SEESEN SIS IS
(SIS ISR SRS ST
(SIS ISR ST S RS

spares

c0t5000C500335E106Bd0 AVAIL

errors: No known data errors

NREMEM Y RTEEFERREM , ARG E M.
£/ ZFS &R, JBEEMT LR -

BAT, zpool remove #34 REEFRKMIGH R, SREFREMBATRE.
BERMBEAEARE MG | RRHHR/INMIETH R TP R KSR/, S4FE
TP RINE /NG AE N R, B2, UEFNHIEEER zpool replace M4 AUER
N FRREEEET |, BB R, FEBIRIEBATRNE RS R ¢

cannot replace disk3 with disk4: device is too small

NEElE ARG Z= R4,

NEREZNRGEHZ &4 | AMFEXERGREB IO ZME M E M. R
BREAEZMNMEZALE , NRBEE — RGeS HX L,

FioE , RER—RE LW BUERZ BEZT -4, NARINRSHE
PNt EEEREDL. B0, ith B IEFEFE &M, T A 25, it B ATREFE
A SEMBERTREFRER T A&, LA SAN , BTN EMERTR—

MR TTRES RABUETUR. BMERAX Z Mk E XZ&4 , LAl HES
FothiREAEDL . B, EEE M EARIRE L.

RNELRMANEIE 2 B Z R4,

TP RUENBURBIE &
BT A RBEREA

FaNEk - B zpool replace AR BRI IDT HBIERE.
BB - KNEKIEE , FMA IERKENF B EHEMI AR EH. mR
B, BEATREEERRERE.

MR YBTEAFEARNRSHRELE , FMA RIBSA R4 , ANMBUBER. R
fa, B SHURA— M AES (MRE) Blivxik®. Bal, BT ZFS 2lTs| %
ERENRGETFIHRAN A S=ARIEER . FHhseZEIRS.
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MR ER SR E W AERN R4, WATRAER zpool detach d5 SN ERE M |
WNMEFBEFRES. 2R autoreplace MEMERE AN on , MIFEHAITREZFHT
REVIRIESE | & LB BHEEIE 4.

MRBEHTRA , B3R UNAVAIL R, 640 :

# zpool status -x

pool: zeepool

state: DEGRADED

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

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

with 'zpool replace'.

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

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

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d@  ONLINE 0 0 0
c0t5000C500335F907Fd®  ONLINE 0 0 0
mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d@  ONLINE 0 0 0
spare-1 DEGRADED 449 0 0
c0t5000C500335DC60Fd®  UNAVAIL 0 0 0
c0t5000C500335E106Bd@  ONLINE 0 0 0
spares
c0t5000C500335E106Bd0 INUSE

errors: No known data errors

a7, BUHBUERE R IEB LT ILM

. N BER AR,

» YREBHREMENUERE  HBRRMYE. B AH) 3-8 “BiiEN S Fa B &
“,

n  IGEEREOKA MR B—R& 4. ES B 3-9 “0 BIEEE I E A&,

%l 3-8 BRI R B E

EARIRBIF |, YR ERR T HFERLS (c0t5000C500335DC60Fd0) FH{FFH zpool replace w54

18450 ZFS.

# zpool replace zeepool c0t5000C500335DC60Fd0
# zpool status zeepool

pool: zeepool

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

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

spares
c0t5000C500335E106Bd0 AVAIL

MBNVE , B RUER zpool detach fy & {ERRHFEIEIR{Fib, HiZ0

# zpool detach zeepool c0t5000C500335E106Bd0

#l 39 SRR I E A&
AR AASIGRET B A M\ 4 AT IEAE B BUE R AR AR, SR

(E0%) W, MISHESERERE , TV HBIRIE It AER L. 620

# zpool status zeepool

pool: zeepool

state: DEGRADED

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

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

with 'zpool replace'.

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

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

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

0 repaired, 17.05% done

config:

NAME STATE READ WRITE CKSUM

zeepool ONLINE 0 0
mirror-0 ONLINE

0
c0t5000C500335F95E3d@  ONLINE 0
c0t5000C500335F907Fd®  ONLINE 0

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

spares
c0t5000C500335E106Bd0 AVAIL

LSS I SRS RS S
e o oo e

errors: No known data errors

# zpool detach zeepool c0t5000C500335DC60Fd0O
# zpool status zeepool

pool: zeepool

state: ONLINE
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scan: resilvered 3.15G in @hOm with @ errors on Thu Jun 21 17:02:35 2012

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

errors: No known data errors

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

# zpool add zeepool spare c0t5000C500335DC60Fd0O

# zpool status zeepool

pool: zeepool

state: ONLINE

scan: resilvered 3.15G in @hOm with @ errors on Thu Jun 21 17:02:35 2012

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335F95E3d@  ONLINE 0 0 0
c0t5000C500335F907Fd®  ONLINE 0 0 0
mirror-1 DEGRADED 0 0 0
c0t5000C500335BD117d@  ONLINE 0 0 0
c0t5000C500335E106Bd@  ONLINE 0 0 0

spares
c0t5000C500335DC60Fd0 AVAIL

errors: No known data errors

EERMEF N BEEMHE , B FMA R EBE.

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

BIE ZFS Tttt

62

O PAEA zpool get didkKB/RBBMER. B0 :

# zpool get all zeepool

NAME PROPERTY VALUE SOURCE
zeepool allocated 6.29G -

zeepool altroot - default
zeepool autoexpand of f default
zeepool autoreplace off default
zeepool bootfs - default
zeepool cachefile - default
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zeepool capacity 1% -
zeepool dedupditto 0 default
zeepool dedupratio 1.00x -
zeepool delegation on default
zeepool failmode wait default
zeepool free 550G

zeepool guid 7543986419840620672

zeepool health ONLINE -
zeepool listshares of f default
zeepool Tlistsnapshots off default
zeepool readonly of f

zeepool size 556G -
zeepool version 34 default

ATRAMER zpool set iR EFMEMEM. 40 :

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

INREAIE 100% Sl B EREN  MEBREMTUTRENHEE

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

AR ERIBERBHKEE , ES A% 11 = EIXK Oracle Solaris ZFS #i%.

*31 ZFS jthgtEistaA
BRI Bl REE ViEA
allocated TR N/A RigE , &Rt EN i EETEE.
altroot TR off R FRIRER. MRHFTTRE , ZEFKLHWATERbF

RETHESR. ERERMM IRTTEEERTRERR)
B, SAEABRATTEINE RS SEMEF | TTRAE AR,

autoreplace F/REY of f EHRERBEN TR, MPRER off , MNIAER zpool
replace T4 AENRE B, WREEHR on , WL BEHKEL
AR T AR & YR B AR BRI HA FR & 3 TAE L
&, ZBHLYES A replace,

bootfs f/REY N/A PRARIEAER AT 5| SRS, WRIEEE RRRAR T
RE.
cachefile TR N/A ERZFHEREEENNE, R5Es|SNESANSASRER

FRFTERL, B2, REMBEMRIETESHEESRE
FEARMGE , MERSENTAD. TTRENEERDE
BEEEESREGFTARME. DUETRMER zpool import -
cSSAMEE. KZ%K ZFS REREMALEN.

capacity BF N/A RigfE , FREATREKE S,
BN EE A cap.
dedupditto FIFE N/A WE—MRE , NREHITERLIERBRRAE| BitEaT

TREE , WHBEHFEIRN P EREAE.
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64

BIERR

ESit)

REE

B

dedupratio

TR

N/A

MRMNERHERERE (i) | RRA—FRE.

delegation

m/REY

on

EHIE B AR ISR PR AEA ST RS E LAGRIAL
R, BXEZEE , 52 M5 8 & Oracle Solaris ZFS THEE
I,

failmode

ey

wait

EHIRAE IR RS T R, XMMERBEERT X
EEREFERE NERSIT AR &L ISR S B0,
EXFEFRITAR TIEZ —RE

® wait - fRLEFTE XA VO V&K , HERR & ERERE B E
A zpool clear S TEMRGIRALL., XFRET , XHHE I/
O BAEMBELL | (BiHRETTRES TN, EREAAISEINE
RZET, t—ELAT vait R,

®  continue - X{E(HIKE A /0 KR [E EIO 5512 , B A
S EREAE TR RIFRR S PITIREURIE., TE
RAZFWERNE NEREEWEL. EMEERERES
Ja , WIRIER zpool clear d&TBMRMAIR.

free

ey

N/A

B panic—A)IEHIATTEN—NTEE =4 RO E .
FigE , TRt R BRI

sg
s%

guid

FRE

N/A

m]

REEt , FoRRME—ARRR.

health

TR

N/A

FOEEM , FORMRLENEITRI (6120 ONLINE,
DEGRADED, SUSPENDED, REMOVED 5 UNAVAIL) .

listshares

off

EHUER 2fs list HAERRVT R FHLZEE. HE
{EH off (XM) .

listsnapshots

off

BHMER 2fs list HSRA Y BRSithE XNIREEE.
MRZRATHEM , TTRUAT 2fs list -t snapshot &4 BIR
REB{EE.

readonly

off

HETREMER AR, (XL MEAERIMEATSANA B
REN. MREEA , WELEERAEH SN2,
AFET EE R ST RRLSEIES R,

size

N/A

Rt | RRFEmEA/N.

version

N/A

oI SATE LI, BN T S R e —
AMEERRASET AT DAE LB M | B Gt E A AR R
zpool upgrade @34, ATRLKELBMEIREAR 15 zpool upgrade
-v 4 BRSO X BTARAS 2 (R E(TEE.

zpool list an iR T ZFMTIEIERARMRENEE. TREEBE N AUT=1
K7 . BAGFBBEREE. 10 LOHEEME TR, ATNAAT IEX=fEIKGF

fEitfER.

» “BIRAB X ZFS FEKEE” [65]
» “BF ZFS fFAEMK 110 SR [69]
» CTRE ZFS FEEANZI TR [71]
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BIRAB K ZFS 1FEHR{ER
ATRAER zpool list i34 BRA KIBHREAREE.

BRE XA EESEMEETRER
NHEAHATSEETS |, zpool list S BRBEXAGE LFABMHN TINSE.

# zpool list

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT

tank 80.0G 22.3G 47.7G 28% ONLINE

dozer 1.2T 384G 816G 32% ONLINE

et BRI TSR -

NAME LR,

SIZE WHLR KN, FTHATIEEIAE S K/IMERF,

ALLOC HEABBIEENNT THIENYIETRE, BEE , WHES

EXHARGEAN R ENHE T B ERR.
BXRHETRANGRARTANEZEE , 155N ZFS #E =T ENS
" [18].

FREE WAL B E.

CAP (CAPACITY) EREETEE , LEHET RN G N ERR.

HEALTH TE Y BRI TR,
BRMZITRANELZEL |, S W HE ZFS FEIHREI TR
w71,

ALTROOT MHHE R (2nF) .

E RXERARBPNEZER B N EBEE AR EFH ZFS
St [235],

BEFEEMERR , LR U E M ESITHER. B0
# zpool list tank

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

AJRAEA zpool list R EAISRANHEOESRR S —ERINNSOHER. s, /R -1
WETRRT AR /RS AV, 140

# zpool list -T d 3 2
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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 -

YRGB BRiR &

AT PA{#EF zpool status -1 I B/RE KK FHYIEVEREE. YTEELWIEARFZ
MRE BN , EEYIE N EEEIREH,

A, BTREF fmadm add-alias 4543K5| NBAE R4 |, HidE 5 4& O] F BN IR ARG 7E
BRFREFRYIR G E. F40

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

# zpool status -1 tank

pool: tank

state: ONLINE

scan: scrub repaired @ in OhOm with @ errors on Fri Aug 3 16:00:35 2012

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_02/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 20/disk  ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 22/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_14/disk  ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_10/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 16/disk  ONLINE 0 0 0
mirror-3 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 01/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 21/disk  ONLINE 0 0 0
mirror-4 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_23/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 15/disk  ONLINE 0 0 0
mirror-5 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 09/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_04/disk  ONLINE 0 0 0
mirror-6 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 08/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 05/disk  ONLINE 0 0 0
mirror-7 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK 07/disk  ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_11/disk  ONLINE 0 0 0
mirror-8 ONLINE 0 0 0
/dev/chassis/Labl@Rack5.../DISK_06/disk  ONLINE 0 0 0
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/dev/chassis/Labl@Rack5.../DISK 19/disk  ONLINE
mirror-9 ONLINE
/dev/chassis/Labl@Rack5.../DISK 00/disk  ONLINE
/dev/chassis/Labl@Rack5.../DISK_13/disk  ONLINE
mirror-10 ONLINE
/dev/chassis/Labl@Rack5.../DISK 03/disk  ONLINE
/dev/chassis/Labl@Rack5.../DISK 18/disk  ONLINE
spares
/dev/chassis/Labl@Rack5.../DISK 17/disk  AVAIL
/dev/chassis/Labl@Rack5.../DISK 12/disk  AVAIL

(SIS ISR SRS R ST S
[SEKSIR SIS ENSENSIES
(SRS SIS NS SIS

errors: No known data errors

BMFERFEIESHER

—II/MEH% -0 WEHUERAF ERSETERE.. AR A] DA AlE SR G SRR It AR <15
o BN, BAZHEANHREFRAA/N , AR TEE

# zpool list -o name,size

NAME SIZE
tank 80.0G
dozer 1.2T

S EFE B KITAFEESE N EIMEE" [65]F 3 BT,

fFFRAMALLIE ZFS it

zpool list s SHIREH BT RSN , RARERSAME shell A< —
o ATETHERFPERZSHS , TMER -H ERMMERBRIIRE , FHERBHIRRT
RARERNIBFE. BN , BERAGFH A MNETIIR , ATMERNTEX

# zpool list -Ho name
tank
dozer

UTREFH—M7RA

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

IR ZFS TrtEitan & Lok

ZFS £ BENERAINMEBR SIS 2/ 2fs M zpool w54, {#FF zpool history d34a]
BRIEE.
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BN, KHEIERRT ARG St

# zpool history

History for 'rpool':

2012-04-06.14:02:55 zpool create -f rpool c3t0d0s0
2012-04-06.14:02:56 zfs create -p -o mountpoint=/export rpool/export
2012-04-06.14:02:58 zfs set mountpoint=/export rpool/export
2012-04-06.14:02:58 zfs create -p rpool/export/home
2012-04-06.14:03:03 zfs create -p -V 2048m rpool/swap
2012-04-06.14:03:08 zfs set primarycache=metadata rpool/swap
2012-04-06.14:03:09 zfs create -p -V 4094m rpool/dump
2012-04-06.14:26:47 zpool set bootfs=rpool/RO0T/sllul rpool
2012-04-06.14:31:15 zfs set primarycache=metadata rpool/swap
2012-04-06.14:31:46 zfs create -o canmount=noauto -o mountpoint=/var/share rpool/VARSHARE
2012-04-06.15:22:33 zfs set primarycache=metadata rpool/swap
2012-04-06.16:42:48 zfs set primarycache=metadata rpool/swap
2012-04-09.16:17:24 zfs snapshot -r rpool/RO0T@yesterday
2012-04-09.16:17:54 zfs snapshot -r rpool/ROOT@now

"‘_Il/)\ﬁ%ﬁ R AL AN SR E X SRR Ut TR P HERR B BT AT Y) ZFS

70

EI):E-I'E:% E :uﬁﬁﬂ—pﬁm\ -

= FBEEABE.
L /u\?‘ri1%ﬁrﬁ%ﬁi tfﬁuik%z%dbi¥ﬁq | TJ’ ’@{%ﬁ H 8o
» FEEEAMEERXRII. &/INK/INA 128 KB, RAK/NA 32 MB,

. XT;J;&/J\EQ/IE HERAKR/ N LBRIZEAMBA/INK 1% , Tt K/ INEFE R AT A
7

» AEXLHEMEE , IERELATEARBEXN NSEHAENE.
BHEREFENNGSHRICK , BERAXMLATREMEE

# 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

AERA -UEREBRKAR (BHERPE. EANAMPUTIRENDOR) . Bl

# zpool history -1 tank

History for 'tank':

2012-01-25.16:35:32 zpool create -f tank mirror c3tld@ c3t2d0 spare c3t3d0

[user root on tardis:global]

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

A{EA -1 B ORA BT W B WNNEREAEE. 620

# zpool history -i tank
History for 'tank':
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2012-01-25.16:35:32 zpool create -f tank mirror c3tld@® c3t2d0 spare c3t3d0
2012-01-25.16:35:32 [internal pool create txg:5] pool spa 33; zfs spa 33; zpl 5;
uts tardis 5.11 11.1 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 = 1 ...

BE ZFS 77EMK /10 SotHsE

EVERMEEEE BN R 110 ISR , B {E zpool iostat #34. 5 iostat ®id

AN, Han S AT AR RFATE /O JEShRERSIRIR | AR EANMEE N Rl RIfRM E Hgeit

EE. TRIRELTEIHEER ¢

alloc capacity LHIEMAEDSIR &P IR E. BT RAENATSINER | i
WESTHIRHARGEEANUETREF VEER.
BRTRSHEIEETRZARNEFNESEER , SN ZFS WS
TENaHK” [18].

free capacity MWBRETHA RHETEIE, 5 used BITEE—H , ATHES
AHBIRRERNEETREN A PEER.

read operations RXFNEOIR & IR /0 BRIE% , BIETTHIREK.
write operations  RIXZFIHEIREME A /O HRIE%K.

read bandwidth FrAEBURIE (BIETTER) H R , SRR IRETR.
write bandwidth FIABNRERH , WS RMHEFETR.

SIHATEEM /0 SEtEE

ﬂﬂixﬁﬁﬁfﬂﬁfﬁfﬁ , W) zpool iostat d&-=BIRE 3| SRR FTAMKEIRLT
55 B

# 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
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70

BTXLEIHEERBSISRERY , Bt , anRANTH , WA TR RER R AR
K. EIEEMBEENR , FTLOUEKER BN Y B e BEo. Bl

# 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

EA LRG| td S SR ER—XM tank RERIBRSGIHER , BEEHR Crl-C
éﬂé’ﬁjﬁio HFE , TABIEE— count B8, AS WA EHSEERPITIEEMIX
Wz AL,

5120 , zpool iostat 2 3 BRMMINBE—XWEREE , EE=IX , 7M. MRNE—

M, WSIEESRT LB REOHER. MRFES NI, NBHMELAfRERE
R, DURHLENH S IRER .

F|H R & /0 GtER

T HSEEIRK 110 Zit{5 24 |, zpool iostat fy4 IR A PLBREFANR &I 110 Geit{s
B, &4 AT RS FIEHEE , BB ZFS £ /0 o fmtEn. BiEsk
TEREINEEHRBULFE 110 S5iHEE , E{E zpool iostat -v 454, a0 :

# 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
c1t0doso 0 0 578 109
c1t1d0s0 0 0 595 109
tank 36.5G 31.5G 4 1 295K 146K
mirror 36.5G6 31.5G 126 45 8.13M 4.01M
c1t2do - - 0 3 100K 386K
clt3de - - 0 3 104K 386K

BFEIREN /0 SOHEEN , WHEEUTHA :
» Hi, BATRERBASOTEENEMRTIUREINE . EHGH RAID-Z EIX
EPNRHETRINAIERFET KUK , NRERAMFRTRA—I T,

O, ZEMFAIREA R T IRERNAME R, Ak, 1B1d RAID-Z R&FIIE
SRBEREHTRIRER R R2FN. IFERECIRIMZ FEFAAE , RAE
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B FE R EEHERITT K2 /0 , BESGEANFHILEHRXL /0,
BREER , REMELFHEEESE. AT, T, TIBRSRBlkEhai
M XSS FRYE .
KEEIMNEESOTEEN , ATAEAMRN—AER (HEEREAITX) .
WA AR R Rt EE AR & R B R BN

# zpool iostat -1lv

capacity operations bandwidth

pool alloc free read write read write

export 2.39T 2.14T7 13 27 42.7K 300K

mirror 490G 438G 2 5 8.53K 60.3K
/dev/chassis/labl@rackl5/SCSI_Device _2/disk - - 1 0 4.47K 60.3K
/dev/chassis/labl@rack1l5/SCSI Device 3/disk - - 1 0 4.45K 60.3K
mirror 490G 438G 2 5 8.62K 59.9K

/dev/chassis/labl@rackl1l5/SCSI _Device 4/disk - - 1 0 4.52K 59.9K
/dev/chassis/labl@rackl5/SCSI_Device_ _5/disk - - 1 0 4.48K 59.9K
mirror 490G 438G 2 5 8.60K 60.2K
/dev/chassis/labl@rackl5/SCSI_Device _6/disk - - 1 0 4.50K 60.2K
/dev/chassis/labl@rackl1l5/SCSI _Device 7/disk - - 1 0 4.49K 60.2K
mirror 490G 438G 2 5 8.47K 60.1K

/dev/chassis/labl@rack1l5/SCSI _Device 8/disk - - 1 0 4.42K 60.1K
/dev/chassis/labl@rackl5/SCSI_Device _9/disk - - 1 0 4.43K 60.1K

HE ZFS FA#thEna PRI

ZFS ##1M T —MREMINE & B TR ERTIE. HRETRARRIEEMEIREN
REMER. FH zpool status A UBRIREIEE. Mo , AR & A ELE
A fmd e , BIRERGIEHIA L, FRERT /var/adn/messages LA,

AT BAMTRE AN Z NS TR L. AERN BT EETA R Kba A H K
2. BRUEHSRFAEPIERERNEZEE , 1§25 10 = Oracle Solaris ZFS #f&HE
FRANMEIRE .

NS TR IUBIE LT AR 2 — i

DEGRADED

ME—PEENMRERELE , BETERAT TREE , BRNATH.

ONLINE

PR R & EE R 1B1T.
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72

SUSPENDED
ﬁ%&%ﬁ’ﬁg‘&%ﬁ%o TR Z R BSZ R IR BT , SUSPENDED jth—E 4T wait
UNAVAIL
WHTTEIREE IR , EBE—INHEZMEEATH , HFREEEBHEIASTIFH
WEFIELT,
FNMRRET UL TFUATTREZ—
DEGRADED EPWR RIS HEE |, B L{E, HIREESB T RAID-Z X%
RAO—ABEZNMABR B RAE N, MR BFEREN TRES T RN
EF FAB—MEEFPREESHETRETIARE.
OFFLINE B RE¥EE B
ONLINE BEMEIRFLTIES TERE., REMATTESHIT—LES
R (BERERSEEM AL TIERE TERKE.
REMOVED AEIE TR ORISR T RS . R BHAINRETEH |
MBHIEEMBEFE _LERIF.
UNAVAIL TERFT PR B HEINEE . EXREBNT , B3 UNAVAIL R &Rt

£ DEGRADED 2N BIR, FNRINVZEEBINE B HPRS A UNAVAIL , W
ToiE A KR % .

MHIZI TR BIEE B IZE BIIE &SI TR IAMAER . R BRI
#BA ONLINE , NUFBAPR S A ONLINE, ZNSRATAT— AR B K A4 DEGRADED B
UNAVAIL , NUithfPtR S, 4 DEGRADED, ANRTAZ BFAE & BPRZAS A UNAVAIL BY OFFLINE ,
B AR A5 UNAVAIL BY SUSPENDED, 4SRiB4LTF UNAVAIL BY SUSPENDED K |, NESL
ToikARLZ, MNskiEE BERREE . ABERELIE. 4T pEGRADED RIS LE
B9z1T , (B2 , MR TEAVRES , NI 8eTeiASSIA Rk ¥R LR S EUE R

=

=
zpool status fi IR A REHELMFHRIEAIFMES.
» EHESHERE. B

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

o HIEPERE. 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

» EHFESTAHEE. B
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scan: resilvered 71.8G in 0hl4m with @ errors on Wed Jun 20 14:33:42 2012

» JEETEARBE. 630

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

» BUHIEFESHTHIEREE. Bl :

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

» JHENERRLTARIEEERGENS| SRNEFE

EXNF I TR

{EF zpool status Gy AIPUREBFMEITRE , 20 FATR :

# zpool status -x
all pools are healthy

B AEGSEEAPIEEMEBR , AJDARERIEM. TFNTR , MAEARLT onINE 4K

SHTA R SFEEEREER,

BT TR
R v ST R EARRE PRIV LB E. i :

# zpool status -v pond

pool: pond

state: DEGRADED

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

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

with 'zpool replace'.

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

NAME STATE READ WRITE CKSUM
pond DEGRADED 0 0

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

device details:

c0t5000C500335F907Fd0 UNAVAIL cannot open
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74

status: ZFS detected errors on this device.
The device was missing.
see: http://support.oracle.com/msg/ZFS-8000-LR for recovery

errors: No known data errors

B BoR T AL TH S AP RE RN TR |, HpaERE NS , LS
EARNERGEE (ATTREZER) . SRAMANEIRH T AXRNLHIRESRE
;lg%ﬁﬁikﬂﬁ%%ﬁ%%o ERAFANERERER BT AAEM MRS FIRALNAER

ERLEIRBIF | UNAVAIL BEROZWE M, BVE , BRZREE  B{ER zpool
online dy S {ERETXA. Ha0 :

# zpool online pond c0t5000C500335F907Fd0

warning: device 'c@t5000C500335DC60FdO' onlined, but remains in degraded state
# zpool status -x

all pools are healthy

LB RIPZEE—ELA TRERS , BETRIETERRSHREANL.
WREAT autoreplace B , MR BEA PMEH B AR R IR,
MRS TS , USintEsmRE a8, #an

# 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
mirror-0 DEGRADED 0 0 0
c0t5000C500335F95E3d0 ONLINE 0 0 0
c0t5000C500335F907Fd0 OFFLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60QFdO ONLINE 0 0 0

errors: No known data errors

READ Al WRITE FIIR{E T 518 & LB ILA /0 ERAVTHER , T cksum FIRIBRIE T R &
LRI TTIEF IE R AR T, XSRS R RENR &= , 7B S
EPITEIFRE. RN TERINEEIRE T IETHE , NRBHEAEBIBEETTIAA
=],

errors: FERFMREM S ANAEIEE=.
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FEEREEE T, PR &R SEEIERER.
BRBWHE R UNAVAIL BRI E SR |

[EHR IR R .

Wk ZFS RS

jc_\_

A/Ca

E52 W5 10 Z Oracle Solaris ZFS &

ATLAEA zpool status FIBRIEIFRANI T H0G ik S — ERININSEIHER.. BLsh , (EH

T SEIT DA SRES R

# zpool status -T d 3 2
Wed Jun 20 16:10:09 MDT 201
pool: pond

state: ONLINE

Bign

2

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

config:

NAME
pond
mirror-Q
c0t5000C500335F95E3d0
c0t5000C500335F907Fd0
mirror-1
c0t5000C500335BD117d0
c0t5000C500335DC60FdO

errors: No known data error

pool: rpool
state: ONLINE

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

S

READ WRITE CKSUM

0

[SESEE SIS SIS

0

(SIS IS R ST S ST

(SIS RS SRS RS T S

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

config:

NAME

rpool

mirror-0
c0t5000C500335BA8C3d0s0
c0t5000C500335FC3E7d0s0

errors: No known data error
Wed Jun 20 16:10:12 MDT 201

pool: pond
state: ONLINE

STATE

ONLINE
ONLINE
ONLINE
ONLINE

S
2

READ WRITE CKSUM

0

0
0
0

0

0
0
0

0

0
0
0

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

config:

NAME

pond

mirror-0
c0t5000C500335F95E3d0
c0t5000C500335F907Fd0

STATE

ONLINE
ONLINE
ONLINE
ONLINE

READ WRITE CKSUM

0

0
0
0

0

0
0
0

0

0
0
0
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mirror-1 ONLINE 0 0 0
c0t5000C500335BD117d0 ONLINE 0 0 0
c0t5000C500335DC60Fd0 ONLINE 0 0 0

errors: No known data errors

pool: rpool

state: ONLINE

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

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c0t5000C500335BA8C3d0s0 ONLINE 0 0 0
c0t5000C500335FC3E7d0s0 ONLINE 0 0 0

errors: No known data errors

I ZFS T7fifiits

BN, TREEEHERS Z AN, Al , B EERESRBASHITT , &
EREEREEIBERAS. TUBE AT AERBNAES | DWEAREH & H
& , ZHEFEASIHARE (20 SAN FHIRE) . R ZFS RN —NREFSE
RIEBESNBIRRS: , BMEXLERGEXARBRFT T EMIF (endianness), BX1E
RREME (MJRERBAEARMASF) ZREHSIBXHERENGEER S LKX
ik ZFs ¥R [177].

VTR ZFS 178" [76]

“SH ZFS 17t [77]

“TE E S N\RIT] B [77]

“NE# BRI ZFS 771" [79]

“S\ ZFS i [79]

“WRE EHERA ZFS 760t [83]

YR TR ZFS 1268

M BASHFME , IRARRENE IS, HRESRBEMRE A REIRR R
B, BBIEE AMEURASHETR , FNRGEFRIFEE XHTHESR.

WRAEBAZH M, MESCAFaMEREE , RN EHAB RS S AERN. B
&, TR ERRFRIIMNEIEES  FRABRTRENTFE  WERG ARG A RE
KREBRMLT INAVAILKRE. SRETELT , BRARGTTESAKRBASHKM, SAfiE
ESNSANBEMIERMAL LA RS NESIT | MR HELRN.
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S ZFS 73

RS, FHEM zpool export A5, BI4N :

# zpool export tank

Ban R = BUBEBG P EM RN RS , ARBREHIT. MRTTEBUHE
BUHTXMHRSE , WATRAMER -f EEEHEUBEBOX X RS, 60

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

BUTHA SIS | 1 tank ERGHERETR,

MRESHIREARTA , WIERREIMAAER SH. R ERENEHRRE
MAMBIRBEEM TEEENRSET , MXREIRESBERATREL TESRE.

WRMFEA ZFS &, NWBMEEA -f SRMITTES L, BESLHHE ZFS S0, &
FEHRAENTEERENBLTIEIRE.

BRIFSEHERNEZEE , BSNZFS & [227].

MER T AN AFHET

MARsFRFRE (BT EASHBETEFMRRE) | TR RERNEIBRR
58, ZFS ISR G HF — R & T MEEDR | (BT S Bh S BRA T &K%
RIETKDL. S | IRE BEEAMRKREZFMNEE., ZFS RSN
REGLNERE , FFEMMRRECE. TIRERBHM , FE T AHEMIERK zpool

import &34, BI4N :

# zpool import

pool: tank

id: 11809215114195894163

state: ONLINE

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

config:

tank ONLINE
mirror-0 ONLINE
cltodo ONLINE
cltlde ONLINE

FEABIR , i tank AATAERRAL LS. S/MEE— KB —H R FIRR
HARR, MBESARLMARTIA , WA AR FARARR TS,

5 zpool status &M ZEfIA , zpool import Hit th&BIF—NANRAEREE , HP
BEF XIS\ — @RS I RENEFEE. ERRAIF , FATREEES A
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. B2 , RSN UFIEREMARSE T FAEMLEE B , Re]sESBEIEIRIA
HIMEZEN , BAXHANRGEHB=AE AN —FMEzs. MRBPRIFELEZEARTH ,
BRHFHERBRITREBIE T HRMET A , With< B7R DEGRADED K. #IZ0 :

# zpool import

pool: tank

id: 4715259469716913940

state: DEGRADED

status: One or more devices are unavailable.

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

config:

tank DEGRADED

mirror-0 DEGRADED
c0t5000C500335E106Bd0 ONLINE
c0t5000C500335FC3E7d0 UNAVAIL cannot open

device details:

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

EARBIF , F— M EFIRSERE , BN , X 2R ARG S
B, MREFELSHARTRRE , MITES A,

FEAIRBIF | RAID-Z BEAR &R DR |, XEREIRE R BH A B IUREIER

BRI, EREBEAT XA EBRRENTIEHE TENECE. EXTERLT ,

29" ZFS 2 RAJRESHIRER RAIB NGRS | B2 ZFS TUEME b BENH R
. lan

# zpool import

pool: mothership

id: 3702878663042245922

state: UNAVAIL

status: One or more devices are unavailable.

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

mothership UNAVAIL insufficient replicas
raidz1-0 UNAVAIL insufficient replicas
c8t0d0o UNAVAIL cannot open

c8t1do UNAVAIL cannot open

c8t2d0o ONLINE

c8t3d0 ONLINE

device details:

c8t0do UNAVAIL cannot open
status: ZFS detected errors on this device.
The device was missing.
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c8t1do UNAVAIL cannot open
status: ZFS detected errors on this device.
The device was missing.

NEBRBERTA ZFS 7kt

BRETEDT , zpool import f34MRFE /dev/dsk HRFIERESR . MRREHEETHME
TR, BEERRE AR, WAAER -d SR ZEHAME R, 620

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

# zpool export dozer

# zpool import -d /file

pool: dozer

id: 7318163511366751416

state: ONLINE

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

dozer ONLINE

mirror-0  ONLINE

/file/a ONLINE

/file/b ONLINE

# zpool import -d /file dozer

WMREEFETESIERT , WATRIEES A -d .

B\ ZFS 75

MERSANIME , BB AR E B FARRTTEE A zpool import 54
RSBCRBHTA. Bl

# zpool import tank
WREANAAEAERET , WERBFIORAFEER I AN, B :

# 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
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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

MR EFRSMAMEFRIFR , AT AR AHEABEHRI N, 6120 :

# zpool import dozer zeepool

W SERFBHR zeepool FABFHMIM dozer, FIHAFRBIFAMR.

- TREEEEG A, RRESHMI A E XK AR,

WRMARIEE S, U ZFS FREM -f 88 , UBIERAFESNS ANER MRS (&
R, 120

# zpool import dozer

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

# zpool import -f dozer

E-ENEAR AN ARG LA TESREN RS ABI S - RS, ZFS FEFHE, 2
HRBHTIH RS , FRENZ D ARREMNIATIH K IIE.

BIFER R EHE T AEERR T SAM. AXEARMANEZEE B BT &
PRI E{FER ZFS ith” [235],

SARDEER I

REEAT , TESARDEEE &R, B2 , ATRUER zpool import -m f3$3%&H| S
ABRDEEE &R, 120

# zpool import dozer

pool: dozer

id: 16216589278751424645

state: UNAVAIL

status: One or more devices are missing from the system.
action: The pool cannot be imported. Attach the missing
devices and try again.

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

config:
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dozer UNAVAIL missing device
mirror-0 ONLINE

c8t0d0 ONLINE

c8t1d0 ONLINE

device details:

missing-1 UNAVAIL corrupted data
status: ZFS detected errors on this device.
The device has bad label or disk contents.

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

SARDEERERIM, 5120

# zpool import -m dozer

# zpool status dozer

pool: dozer

state: DEGRADED

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

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

with 'zpool replace'.

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

scan: none requested

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-Q ONLINE 0 0 0
c8t0do ONLINE 0 0 0
c8t1d0 ONLINE 0 0 0
logs
2189413556875979854 UNAVAIL 0 0 0

errors: No known data errors
M T BRADRBERE T | 1517 zpool clear & iAMRIARIR.
BRAFGABREN , WA IS TR E « 620

# zpool import dozer

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

c3t3do

c3t4do

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

# zpool import -m dozer
# zpool status dozer
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pool: dozer

state: DEGRADED

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

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

see: https://support.oracle.com/epmos/faces/KmHome? adf.ctrl-
state=10oxbvnj5n_4& afrLoop=1145647522713

scan: scrub repaired @ in @h@Om with @ errors on Fri Oct 15 16:51:39 2010
config:

NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
c3t1do ONLINE 0 0 0
c3t2d0o ONLINE 0 0 0
logs
mirror-1 UNAVAIL 0 0 0 insufficient replicas
13514061426445294202 UNAVAIL 0 0 was c¢3t3d0o
16839344638582008929 UNAVAIL 0 0 ® was c3t4d0o

EMMT BN BEERE ST |, 1B1T zpool clear didiAlRIIAE R

EREEA TN

%?LTL \;ﬁﬁﬁ‘l\_%)\‘}lﬂo ARIMZHEEMITIETIR , R FREE AR Rt i)
&, B8N :

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

FERERAT I |, ST &4

» iR ﬁ#ﬁé}ﬁ%ﬂ%i’%uﬂ‘*#ﬁ”ﬁiﬁ
» JURESAETRERE A, XWERE  EEIRE (intent log) FEMEFHNREILE
ANRERBEEEEATINMEAE3.

» RURSARE , KR hEERRESE,
BYSHBESAMRKAZE , T RZREREERR. B0
# zpool export tank

# zpool import tank
# zpool scrub tank

THEFERE SRS

gﬁﬂﬁﬂqﬂ PATF B ARRM dpool AIEA—MEFEIRE /dev/dsk/c2t3do KRN
LS
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# zpool import -d /dev/dsk/c2t3d0s0 dpool

# zpool status dpool

pool: dpool

state: ONLINE

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

NAME STATE READ WRITE CKSUM
dpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0
c2t1d0o ONLINE 0 0 0

BB N AR , A S AR BIER R R BN FIRAR.

R 2 EAHERI ZFS T7fifit

AIRAEA zpool import -D #ySPk B EAHSRATE M. 620

# 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
clt@0d® ONLINE
c1t1d® ONLINE

TEB zpool import Hith T , HRIBATIREEE , TTRMAER tank A2 AR

state: ONLINE (DESTROYED)

EWRE 24RO |, WEEIRPUT zpool import -D 134 , FHEEEME R, BN :

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

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE

mirror-@ ONLINE
clt@0d@ ONLINE
clt1ld®@ ONLINE
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errors: No known data errors

RN 24RO XN R EARTA , BT RUBE A -f SRk & 2 AHERmit. £

WERT , BIAERENI , AR=AERREHRE, 620 :

# zpool destroy dozer

# zpool import -D

pool: dozer

id: 4107023015970708695

state: DEGRADED (DESTROYED)

status: One or more devices are unavailable.

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

config:

dozer DEGRADED
raidz2-0 DEGRADED

c8t0do ONLINE

c8t1d0 ONLINE

c8t2d0 ONLINE

c8t3d0o UNAVAIL cannot open
c8t4d0o ONLINE

device details:

c8t3d0o UNAVAIL cannot open

status: ZFS detected errors on this device.

The device was missing.

# zpool import -Df dozer

# zpool status -x

pool: dozer

state: DEGRADED

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

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

with 'zpool replace'.

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

scan: none requested

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0
raidz2-0 DEGRADED 0 0 0
c8t0do ONLINE 0 0 0
c8t1do ONLINE 0 0 0
c8t2do ONLINE 0 0 0
4881130428504041127 UNAVAIL 0 0 0
c8t4do ONLINE 0 0 0

errors: No known data errors
# zpool online dozer c8t4do
# zpool status -x
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all pools are healthy

4k ZFS 724t

MR A KB 5ERT Solaris ZATARA) ZFS 776t , WAJEM zpool upgrade &34 FH4&
J%%;HJ , AR HBIRITRRTP ZIRE. BEAh , zpool status di&-STEMIZEITIBARAHS
B, B

# zpool status

pool: tank

state: ONLINE

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

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

scrub: none requested

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

errors: No known data errors

ATRAE AL ETESRAAE B RSP AR A A S AATRROHABE R,

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

The following versions are supported:

VER DESCRIPTION

1 Initial ZFS version

2 Ditto blocks (replicated metadata)

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

5 Compression using the gzip algorithm
6  bootfs pool property

7 Separate intent log devices

8 Delegated administration

9 refquota and refreservation properties
10 Cache devices

11 Improved scrub performance

12 Snapshot properties

13 snapused property

14 passthrough-x aclinherit

15 user/group space accounting

16 stmf property support

17 Triple-parity RAID-Z
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18 Snapshot user holds

19 Log device removal

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

22 Received properties

23 Slim ZIL

24 System attributes

25 Improved scrub stats

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

29 RAID-Z/mirror hybrid allocator

30 Encryption

31 Improved 'zfs list' performance

32 One MB blocksize

33 Improved share support

34 Sharing with inheritance

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

SRFF , AIIBITIE4T zpool upgrade S54SR FHKFTA M. Fia0 :

# zpool upgrade -a

/m I - MRFIETHREIESH ZFS IRA , WIEIEITRE ZFS IRAH ARG TR
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RERMAIMAER Oracle Solaris ZFS 1R/ M , AHANIRMFG . g ZFS 5] SR
AR AT B AR B RN,

AEAEUTEN

“STER ZFS RihZA A [87)
“HaE ZFS tRIhEESK” [88]

I ZFS 13 (59

“ETR ZFS AT IR [101]
“M ZFS 1R F 555§ [104]

BRIBAMKEREE , S0 (£ Oracle Solaris 11.2 F{F G — HRSCHFH1T RS
SM%E) .

B ARHRIS , 352N Oracle Solaris 11.2 &1Tit8H.

XTFEIR ZFS RIitzEH

M Oracle Solaris 11 A1ThRiS , ZFS BUAGREE RS, &3 Oracle Solaris Z1ThR
FEEEMN N EESM :
s T - EOTPUBE AT AR ZFS IR RS HFNF3HITSIS -
= Live CD (PR x86) - FESANHER E%edk ZFS #Rith., 7ERFHRE) 7] DIMRIBEK
MR fdisk HXEBAXTHE HX.
n XARLE (SPARC Fl x86) - fEBANESL_EMA skt MLk &3 ZFS 1R,
LA ] DARIBEHNFMEE R fdisk XA HX.
s Az REFRERF (Automated Installer, Al) (SPARC #1x86) - Bzh%i¥ ZFS 1R
. ATRAMER Al JERIERT ZFS RN SR X,

» THRMEERE - ERMIARKAIESBINIE ZFS #E/HJE‘] ZFS EH AT RN E
B, AXEH ZFS THRMEHRBFNEZEE TSN EH ZFS STMANF X
" [101],

= %“‘{%E/MEE FA B TR EFRGAR. A XK R EFHHRTN
EESETSWRE LﬁﬂfTEﬂ%@t@*E@ SPARC & x86/VTOC) [92].
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KTEHE ZFS ARbA

n IRBTREIE - RERGT | EBEXT ZFS IR RGTRERLAR , AT LEARSTHER

SRR, WBT , HREE—EM ZFS BT REN BN H RSN T EM, 4
i, 2NRA 68 GB MLE TR TARM | EEEXT ZFS B3 ZRLE (rpool/RO0T/
solaris) iXE 67 GB HECEH , ATMEHE 1 GB FIRHERLZTE., BXRERH
HKEE , B2 R E ZFS X ASELER [153].

AT EIKE - £ 8 Oracle Solaris I3RS AFEF A KXER B ST SR
WEIFRYS ., BXEZEE , E5% (7 Oracle Solaris 11.2 F{F % — QR4
HHITARSRE FE ) 0 archiveadm(1M) FHRA.

FE ZFS R ESK

HIRZ TEAA ZFS Rt = EMECE KK ET.

ZFS R ZS|1Esk

RERGHS | THRENEEEO R NURTYIERNEE, 73| S ZFS IR RSE
M/ N EEBURTYIERNGFE. o AR =R E AR5 S (boot

environment, BE) ¥ =Z.
BEBPAT ZFS FEth a1 Esk
» HRARTEAZFNNGFEERENREE , B30, ( (Oracle Solaris 11.2 £1Ti5

B ).

» FNEIMER 7-13 GB MEE (A, TRIKEMAIEIN T ATA

» THBKIFHEAERE - Solaris TIRFEF AR AT S NERE X NE RS L

RINGFEMNEMTEMS. FHERERNAYIEREZEA N —FEHE L, A1K
BURTF ARG ATt TS,

TERPRRTER , TS HRENFE SR/ INAE A FTERKAN , REH
EJ‘]X/J\EBZ?%?:%J‘@??O BRXELER 55 0% ZFS THMFEMEZ R K
/N [102].

2| S3F#% (boot environment, BE) - ZFS BE K41 4-6 GB, M\5E—/ ZFS BE
RERNE ZFS BE NEERSMOEE T R), EEE , Y BE EHEY , BE K/
}Igi@aﬁg (BREURTEH) . R—+RibFIFTHE ZFS BE #b3E FAARRIKATHRNEE
Oracle Solaris OS A - {R ARG H/ER OS MUGH—EHHMATETFER (&
/var Z4N) WIREM TARSCEE RS, A , R T THRAEMER & 250, FTEHE
b Solaris OS A4 /R EBFEAR D,

ZFS 1RMACEEK
BEEUT 2FS FHIREESR :
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I8 ZFS AR

ASBIEAT , LA GPT BAMEHHET SPARC MAZKTET x86 AL

., ZRERMABETLASR EF (GPT) /8%, 3F , £4ARF GPT BAIEHH
SPARC A4t LW SMI (VTOC) #5%. B X EFI (GPT) HEHHEE , B WA
ZFS it png sy [27].

IRAFAE SMI (VTOC) ARASHER, , MM T S B ESCE T Hsg i
MRS R L, 8, MRIRHETH EFI (GPT) #7% , RIMAT ATFAE T2/
FEET BRI NS . ANERAE beadn BAERIEERAE AR RIS | B
SBREMTUTRBRIER :

ERROR: ZFS pool name does not support boot environments

BRIFF ZFS fRADECE AKIEARER | S W Bl ZFS 1Rt [35].

TEET x86 AL L |, M WIRE S Solaris fdisk 27X, fdisk MXELRET
x86 ALK BahE/i K. B X Solaris fdisk AXKEZIEE , 5 (1£ Oracle
Solaris 11.2 FEHEE ) FHFEH fdisk EMm”,

T%Eij];i%%iiﬁqﬂ , AT AERR M R E BSOS RS B, AR SHF gzip E
REIL.

BEYAREMR TIRMG |, EOXIRMEGL., EGLIRMTELSBARSETIESI

=]
~T

BRI E SR VMware &% FEAR IR & .

=18 ZFS Rt

AT &M T XTREMEH ZFS IR R L EFBRMAES.

4 ZFS 1Rt

BEEUTEFEMEMTRI ZFS Rith :

Live CD A IEFE— M _ERFERAE ZFS #Rith.

Al TIFEFFIR T — R TEME  ATAERRES| SHE LXK ZFS 1Rt , ATRAE
PRI B AR LA ZFS AR, BRI AEEZHRE (A0 cltedo) SRAIERETE
2. s, FTRAER MPXIO SRR R % ID kR RERATRIRMRE.
FEABzRE (automated installation, Al) 77iER , ATRABIEE Al 7B BRAFART
ZFS R ERE G . 5120 , IERETE AR U T R TR M
LG HR

<target>

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

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

</disk>

<logical>

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

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

<!--

B0, NRBAREGBRFEEMBY | EEAXEH RS RBET G, be_name X4
FHIEE pool_options XHEF , TR :

-->

<filesystem name="export" mountpoint="/export"/>
<filesystem name="export/home"/>

<pool options>

<option name="listsnaps" value="on"/>

</pool _options>

<be name="solaris"/>

</zpool>

</logical>

</target>

FELEREEF , TR ESRAT listsnaps tJEM.

%"c”z%’)ﬁ{, ;IEE ZFS MMM REER. | BMANB 2RISR E B im A 5
AE). B

# zpool status rpool
pool: rpool

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM

rpool ONLINE 0 0 0

mirror-@ ONLINE 0 0 0

c8t0d0 ONLINE 0 0 0

c8t1d@ ONLINE 0 0 0

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 11.86G 55.1G 4.58M /rpool
rpool/ROOT 3.57G 55.1G 31K legacy
rpool/RO0T/solaris 3.57G 55.1G 3.40G /
rpool/RO0T/solaris/var 165M 55.1G  163M /var
rpool/VARSHARE 42.5K 55.1G 42.5K /var/share
rpool/dump 6.19G 55.3G 6.00G -
rpool/export 63K 55.1G 32K /export
rpool/export/home 31K 55.1G 31K /export/home
rpool/swap 2.06G 55.2G 2.00G -

ETF ZFSBE{5E. #a0 :
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# beadm list
BE Active Mountpoint Space Policy Created

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

ELEMEE T |, Active FERIER BE YATE DL TIESMRES. v FRoRYBILTESIRK
A RFREH S SHLTENRE ; R FRIEY IR EH | S TIEHRE.

WATEFT ZFS 5| SR

R ZFS 3| §31E (boot environment, BE) (IR E L& FRA solaris, AJPA{#EF beadm
list #34>KHMR BE, 40 :

# beadm list
BE Active Mountpoint Space Policy Created

solaris W/ 3.82G static 2012-07-19 13:44
ELEAHILHT , NR RIR BE YT TiEshkE , BEERS| SEMRE1E3) BE,

ATRAMEF pkg update f34KEHT ZFS 5| §FIK. QREMR pkg update S FH ZFS
BE , ¥ BzhEIFHIE—# BE (FRIEXSINA BE FEMEFIRD) .

¥ ZFS BE,

# pkg update

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

¥ B FHBIE—H BE solaris-1,
AT ATEE HTMAEZ SME FHSUE R4 BE,

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

EHs| SRSk BE #UE. REHHIA BE KT,

# init 6

# beadm list
BE Active Mountpoint Space Policy Created
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solaris - - 46.95M static 2012-07-20 10:25
solaris-1 NR / 3.82G static 2012-07-19 14:45

WNRAES| SHTK BE RHIEAR |, ERIEITS| S EIARTHK BE,

# beadm activate solaris
# init 6

{AEZ & H BE

HIHURE | TREREM AL BE HHISHAIL.
RNETER,

H8% F BE,

# beadm mount solaris-1 /mnt

VIlRl BE.

# s /mnt

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

doe kernel nfs4 re src

etc lib opt root system
AR A BE BRHEER,

# beadm umount solaris-1

WMTECE 5B (SPARC B x86/VTOC)

WRIEBSNTEIAREEFGARM | ERIRZ T IR MECE R GIR .

BREBABMPHENER 5 LA ER ZFS IRIBFP R (SPARC 3% x86/
VTOC) [95].

BIRYARMAIRE.

# zpool status rpool
pool: rpool

state: ONLINE

scrub: none requested
config:
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NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c2t0d0os0 ONLINE 0 0 0

errors: No known data errors

WELE , EEF— N ERMBURBE.

= SPARC : M AZHEE AA SMI (VTOC) B RZ&EM N Fr 0, INRETEEIREN
AR BB S 0, 735 (FF Oracle Solaris 11.2 F&IHEE ) PR E
# ZFS 1Rt (VTOC)”,

" x86 : AN RS fdisk HX, SMI BEEIREMNH 0, WMREEEXT LS EH
HX, FESH 0, ES N, (F£ Oracle Solaris 11.2 &KL ) FHBHIH

MmA—A R, DECES G,

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

IEMPREE AR EE NS | SHR BB SV .
EERRE , WAEHEL ST,

# zpool status rpool

# zpool status rpool

pool: rpool

state: DEGRADED

status: One or more devices is currently being resilvered. The pool will
continue to function in a degraded state.

action: Wait for the resilver to complete.

Run 'zpool status -v' to see device specific details.
scan: resilver in progress since Fri Jul 20 13:39:53 2012
938M scanned

938M resilvered at 46.9M/s, 7.86% done, 0h3m to go

config:

NAME STATE READ WRITE CKSUM

rpool DEGRADED 0 0 0

mirror-@ DEGRADED 0 0 0

€c2t0d0s@ ONLINE 0 0 0

c2t1d0s@ DEGRADED 0 0 0 (resilvering)

ELERL T BEFFRDERATR. DEEIRMNTHRHEN  RAEHFRLSE

Tk,

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

MREM MRS | FREMA autoexpand B , I BHIAIK/N.
FAE S4BT rpool /)N

# zpool list rpool
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WMARCEEE SR (X86/EFI (GPT))

NAME  SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 29.8G 152K 29.7G 0% 1.00x ONLINE

# zpool set autoexpand=on rpool
BEEY REH rpool K/ :

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

6.  WUEEE A AMNFHEE RN .

vV AMARCE R FAR D (x86/EFI (GPT))
EARSIEAT , HET x86 WAL L Oracle Solaris 11.1 Z{ThRER &A% EFI (GPT)
W,
MREBNRERBARAEFGARM , TR G IR ECE SRR,

BREBIBMPHENER | B2 LA ZFS R (SPARC 3% x86/
VTOC) [95].

1 BRYEHRMEAIRE.,

# zpool status rpool
pool: rpool

state: ONLINE

scan: none requested

config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
c2t0d@  ONLINE 0 0 0

errors: No known data errors

2. fImA—1 L, UEEFR SR,

# zpool attach rpool c2t0d0 c2t1ld0
Make sure to wait until resilver is done before rebooting.

IERERER ARG SR B SV A .
IMRERBHE LAEBIRSX , MATREREE AT ATHEE :

# zpool attach rpool c2t0d0s0 c2t1ldo

3. EFERIKE , WAEFRPETM.

# zpool status rpool
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pool: rpool

state: DEGRADED

status: One or more devices is currently being resilvered. The pool will
continue to function in a degraded state.

action: Wait for the resilver to complete.

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

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

809M scanned

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

config:

NAME STATE READ WRITE CKSUM

rpool DEGRADED 0 0 0

mirror-@ DEGRADED 0 0 0

c8t0do ONLINE 0 0 0

c8t1do DEGRADED 0 0 0 (resilvering)

errors: No known data errors

Eéﬁﬂ‘]ﬁﬁﬂﬂﬂ , BRI EREARTR. BERTIRMN THIHEN , MEAEHRLE
TR,

resilvered 11.6G in @h5m with @ errors on Fri Jul 20 13:57:25 2012
MREM IR KRR |, EREBH autoexpand JBYE , AP RHEIK/N,
E MHIE rpool MR/ :

# 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
BEY REM rpool A/ :
# zpool list rpool

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

WIESR B AN N5 .

AT ZFS IRFAIEEE (SPARC 2K x86/
VTOC)

BTUTERRA , ErlseRRERIR A

w AR AR BRI B e
o IR ARAERIR. AT MRUBERERESBRETIAS  WREE
BHARTAEZ AT & A B (20 CD 3iMg%) #1731 5.
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= WNR({EA zpool replace dSE MRS P , SEFINASI Sk,

ERGRMECET , TUASABRHEE , MA—EENERN RIS, ATRAER zpool
replace dn & EHMIEMER , INREISMOMER , WATER zpool attach &34, A KM
INERSMNHEE NG BAR MR KRB, ES AT B3R,

BB SATA BB RN ARG EREAEZHIAT zpool replace IRVERHIGIERLE < AIEHIE
B FHEUEERCE., 540

# zpool offline rpool c1t0d0s0

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

<Physically remove failed disk c1t0do>

<Physically insert replacement disk clt@do>

# cfgadm -c configure cl::dsk/c1t0do

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

# zpool online rpool clt@d0s0

# zpool status rpool

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

XT84, AT REE R DMERBA S TACE.
R AL

WMELE , HEF N RRMEURAHEE

= SPARC : A& (F7) WERA SMI(VTOC) #&EMor 0. B R ARERIBH
HEEIRERZENEE 52N, (£ Oracle Solaris 11.2 &IFEE ) Pr“anfa
PSR ERRE,

» x86 : IANZIEI AR fdisk DX, SMI EEAREF S H 0, MREEENEEER
S, HEESF 0, ES N, (1F Oracle Solaris 11.2 &G E ) PHRBLERL
B AR NS XEERSY

B FHEE AR,
Bign -

# zpool attach rpool c2t0d0s0 c2t1doso
Make sure to wait until resilver is done before rebooting.

IEMPREE AR NS | SHRB BB s .

M AMRARES.
a0 -

# zpool status rpool

pool: rpool

state: ONLINE

scan: resilvered 11.7G in @h5m with @ errors on Fri Jul 20 13:45:37 2012
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config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
€c2t0d0s@ ONLINE 0 0 0
€2t1d0s@ ONLINE 0 0 0

errors: No known data errors

EHRSTAE  RIERETUNF#ES S,
B0 , #EXT SPARC AZ L :

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

POR Y ATREE AN RS SR B IS |, METEN SRS S , mMEmE S
21E %ﬁﬁiﬁﬁ&’iﬁ&ﬁaﬁﬂ‘f%ﬁﬂ}ﬁﬂﬁmﬁ%lm LTRGBS |, LETRAR bR
(c2t0dose) A :

/pci@lf,700000/scsi@2/disk@0, 0

ERUFRBIF , B#s| SR (c2t1deso) :

boot /pci@lf,700000/scsi@2/disk@l,0
MRAGNFHEES S |, N BB,

Bign

# zpool detach rpool c2t0d0s0
MREFARARSE BB/ MAREE | FREBM autoexpand B , DAY Rith
IR/,

RfaE 24 HTAY rpool TR/

# 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

BEY REM rpool A/

# zpool list rpool

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

BARGRENESNHHEE S 5.

" SPARC : BT 5|5 PROM (£ eeprom f54Ek setenv 14> , BRZRENEHMN
WSS

= x86 : EHACE RS BIOS,
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Y R ZFS R HHE (SPARC X x86/EFI

(GPT))

BTUTRE , BrIgeFER SRR RIE

ARV AR BRI B E
o R AR, FEIENARMT  MRURRAERESBARSTE S, WEEE
BHRAROHE RN E R BT (20 CD 2M4) #1731 S

= NR(FEM zpool replace ey B HARMHE TS | TETFNVAZI Sk,

E%‘W%E/&EEE"F ATAEAERHE , MA—TCENSANRSIS. TJRMER zpool
replace Ty BRI | ﬁﬂ%ﬁﬁwl\ﬂ‘]mﬁ WJAT{# M zpool attach #34. B KM
JNERSMEEEL TN BAR MR ARG | ES AT IR,

AE SATA HE N ARG EREAEZHIE zpool replace FIEBIRIMIEREE 7 BIFERLE
B FHEUHHEECE ., Fia0

# zpool offline rpool c1t0d0O

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

<Physically remove failed disk c1t@do>

<Physically insert replacement disk clt@do>

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

# zpool online rpool clt@do

# zpool replace rpool c1t0do

# zpool status rpool

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

ST —LE 4 AT E AN MEHE A TACE.
R AL

HFHEE AR
Bign -

# zpool attach rpool c2t0d0 c2tldo
Make sure to wait until resilver is done before rebooting.

IEMPREEAREE NS | SHB BB SV .

M ARAPR S
a0 :

# zpool status rpool

pool: rpool

state: ONLINE

scan: resilvered 11.6G in @h5m with @ errors on Fri Jul 20 12:06:07 2012
config:
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AAIFE S — MR A2 BE (SPARC 5§ x86/EFI (GPT))

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

errors: No known data errors

EFRLSTRE , RIER AT AN FHERS S,
MRAGNFHEESI S, WS AHE.

BN

# zpool detach rpool c2t0do

ﬁi?ﬁﬁﬁ’&kﬂ%ﬁﬁ%ﬁﬁd\ﬂ‘]#&ﬂﬁmﬁ , BRE M autoexpand B , DAY Rith
I\,

FARE MBI rpool TR/

# 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

BEY REM rpool MK/

# zpool list rpool

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

¥ AGRENESNNFHEES S,
BEHACE AL BIOS,

WAES— R LI BE (SPARC 2K x86/EFI
(GPT))

MRBAEF—MRBFEHRIAM BE , FIRB TENSRERIE. FaUS3uX L
IR, BEBURT R F ERS AA M KA RAFAER Z DKL BE | 2 NH
BHEF—MRMFRIGHZ TR MAERFR— BE.

MEBZ/MRIFHFT BE BUEM3SISa , XTH— MRt ART BE KIEERAHEF
. RT3 FERE BE , HFERMNFRERIMH S| SR FE5| SR,

B & FIR,
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AAIFE SR — MR 432 BE (SPARC B x86/EFI (GPT))

# zpool create -B rpool2 c2t2do
B, BIE—MEGE AL, Bl -

# zpool create -B rpool2 mirror c2t2d0 c2t3d0

# beadm create -p rpool2 solaris2

3. KSIHMEENRATHE -/ MR, Bl :

# bootadm install-bootloader -P rpool2

4. BEBZARIBE bootfs B, Hl4N :

# zpool set bootfs=rpool2/RO0T/solaris2 rpool2

5. U&# BE. fl4n0 :
# beadm activate solaris2
6. MHM BE 5| F.
= SPARC - @it A5 5 PROM {§ [ eeprom #3 48K setenv @54 , B RLERENEFNMN
L R
= x86 - EHECE AL BIOS,
AREINXIEHT BE 2 Fia1T,
7. EWESHRE. Fia

# zfs create -V 4g rpool2/swap

8. AFATHIRBEH /etc/vistab T, BIAN :

/dev/zvol/dsk/rpool2/swap - - swap - no

9. EMIEEME. B

# zfs create -V 4g rpool2/dump

10. EEHMEERE. 6 :

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

11.  EHE| SUBKR IR AT A AR &
# init 6
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B ZFS THRMEAES &

EREIIFETF |, WAE ZFS IR ZFS HH QIR H X, #1140 :

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

AERELT | WIE ZFS R0 ZFS BrORIEHRE. —BTE , HHREREE
B, BACRAERENSHEEN. B

# dumpadm

Dump content: kernel pages

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

Savecore enabled: yes

Save compressed: on

MR BERIMRS , WNEEHREMRE LS , FREM dunpadn 654 F AR
B, REPIEAT , AREEA 2fs SRABERMERER RN,

BRLIRFEFAEMITRENMEBE X/ NUEE  FS L THE ZFS RIBESK” [88],

FEREKS , TSGR K NFEEESI R/ NHTRE, BXRXEZER  FE A%
ZFS THMHE R & E RN [102],

6/ ZFS 3TAEeftiR & |, EEEA TR :

»  NREBAIEARIMF LRI MFEMERE |, EIE RAID-Z MR QAT S TS .
BET SNBSS R —MRERSG G, BN, EREERIZEMUL
THREKBE :

/dev/zvol/dsk/rzpool/swap: Operation not supported

» FEIERIMTP AR BT AES . 15T dumpadn -d i S B EHAEIRE.

# zfs create -V 10g bpool/dump2

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

Dump content : kernel with ZFS metadata

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

Savecore enabled : yes

Save compressed 1 on

W BRI ZFS &R T R HKIg R % .

MRE N FFREC RS,

WH , NIFE ZFS ARG L FERTHR .

MRELREAZ BT ERRTHRXKIGTIE MRS |, EBRIELLATH Solaris &1ThRA AR
BE(EF swap F1 dumpadm 54, BRXEZ{EE , SN (F£ Oracle Solaris 11.2 %
YRS ) P 3 F BCEMMACH A" (£ Oracle Solaris 11.2 FHHRA
SrEHEE )
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A ZFS STHMEEAEE IR/

ﬁi)ﬁ , ATRERBARATMRE AR B NN, HETREFREER RGN
it

n T ERE RS R E B ARE N volsize JBIE, BIAN :

# zfs set volsize=2G rpool/dump

# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G

 EATDUAETRENAN lx)ﬁ%@ﬁiﬂﬂﬁiﬁﬂ%ﬁﬂ Bian :

# swap -1

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

NAME PROPERTY  VALUE SOURCE

rpool/swap  volsize 1G local

# zfs set volsize=2g rpool/swap

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

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

Ao, A MERU T HIRAEZREN AN, BERMRERRTE , UREHS
RO BEBREPERAITIRA/N,

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

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

- BRBBRT , HATEK/IMERE n MRET H%ETAJJEJELX?&)’C#FE‘]% T, Jt, &
FCRISRRRA/INA n-1 A3k, EREARRARE BRI KRN, EERTAE swaplow &
TH swap #54. K swap SSEMWELZES. , FS N swap(IM) FMHE.

BREFNARGE LBFETHREZREE , BS0 (F£ Oracle Solaris 11.2 FEIE
RS ) FHANMFE Oracle Solaris ZFS RIFHIRINAZ R ZS[E)",

» RACKENARG EFRELHNTHRTE , BREEEL , AZRMA—13THh
&R, fian -

# zfs create -V 2G rpool/swap2

» BUEFEIACHRE. Bl
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B ZFS MM AR %

# 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

EERTEE ZANTHRAETE /etc/vstab ST IRM—IR, B0 :

/dev/zvol/dsk/rpool/swap2 - - swap - no

ZFS g ZEHR

BRI A R E AR AR & K MR , EERU TR

WMRILE B BIERIEHAE , BATLUER savecore ﬁ’%f%ﬁﬁﬁ%%ﬁ%o

Via&dk ZFS IRHRERETHE ZFS RXH RGN , 2EMBEMES. K
ZWBNT |, WRREEERE RN, /\mﬁwﬂﬁiﬁﬁ&%mkd\ B, E—HK
iSRG |, HEREK/IMNEKRE] 40 GB , 2 FFTR

# zfs set volsize=40G rpool/dump

AR KR ERR/NATRER — I FER IS FE.
MTEMERR , REFEET R MRS R R AEERE , FEAXCATHY

BIR

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

Dump content: kernel pages

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

Savecore enabled: yes

Save compressed: on

frfifias A 128 GB B KRG T HE AR S KINATIRE QR AR & /N,
IMRFEAEREN/N , TEHRIABLIEREME LB REBATRENIHEE.

# 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

BRREZHENEHEREZKNER , BEN (£ Oracle Solaris 11.2 FEIE 4
ARG ) FHMRIZZRTE,
BRITiEG — NEERERNEIAEE Z N TNEREHNF . FEREMTFLATREN

/ﬁu:

# dumpadm -d /dev/zvol/dsk/datapool/dump
dump is not supported on device '/dev/zvol/dsk/datapool/dump':
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M ZFS IR HERLS|F

'datapool' has multiple top level vdevs

EREARERNEAREAZ N TURREHRIF,

M ZFS B ARG5S

ET SPARC ET x86 AL ARIE 3| P HE1T31S , 3| FHERXMHE—IX
HRGIRG |, ARG BT SRR, M ZFS RUARGS| S8, BfE
Ve FASRAT S| SRS RGP TR DA S A RINAZ AR 12 4

M ZFS RS SART M UFS Xth 2531 F , REAR , 5T ZFS , R&E TR
R, MAZSR MR RG:. FEIEATREEE L N5 SH ZFS RICHRL. N
ZFS 5| 30 , WO RE 3| SR MRS SREIMAKIEF KR RS,

BABAT , EERRHTS SRS 2K boot fs BHIMRKSIHRSE. AT
EIHEREER , AT ¢ 4E SPARC &% L |, ££ boot -Z SIS EEA S ML B
A3 SRS ; EET x86 WAL L , M BIOS FikiF& 3 Si&%.

Mg ZFS R & s S

Mg ZFS RIS S| S0 , WS TEM

ARG, TTRAMINREE SR ARG ZFS Rith, BRMBBGRBNEZEE | F
& NAMARLE4EEARM (SPARC 3§ x86/VTOC) [92],

v RIFRMAEE AL TERRT , MESER T AN AET#ES S

" EAREEHEINEER zpool detach i WAL N BHHESIS . EHITEN LRI
HURTESNMRIOREE S| S . 182 , FEE AN BIOS WET x86 AL L , anRIEH
WE TSI ST B4R TR, BMEE5| SHEA THNSABRE  REhaTE
NHENEE S 5.

» SPARC : FBRMP R THAIEE ZERE SRE. EATUNES ZFS Rt
R E51 S , BRETEAMMNIHES T, MRERSENRTHRRIRESS | 5
EENR TR B3 T , BFEEH PROM DUIEEXHRES| SR E.

BN , AT AR T —HE#% (c1tedese 3% c1tldese) 3|5,

# zpool status

pool: rpool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
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M ZFS R HERLSF

mirror-@ ONLINE 0 0 0
c1t0d0sd ONLINE 0 0 0
clt1d0s®@ ONLINE 0 0 0

1E ok $2RTF N & L.
ok boot /pci@7c0/pci@0/pci@l/pci@d,2/LSILogic,sas@2/disk@l
BWEIS AL G MAEsE SR E. i

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

= x86 : EfF I BIOS HIET x86 AL L , MRIEMRE T 5| SWEEINAFF , RIME
%#E‘}Mﬁﬁﬂ‘?ﬁ%\ BHVKSREEAREAARTTR , REtaTAB sh R % 5|

~Fo
MIAEENS SR E. Bl

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 B{ x86 : tNERM&{F A zpool replace wpd IR , Y0{E A bootadm
SENBMPE LRKSI FEE. NREERVIIARKATESIESR ZFS 1R
M, BEER zpool attach dp4 MRS , NS ERARAFERN. bootadn
BRI AR

# bootadm install-bootloader
MR EAER IR 5| SRYFER | EEA P () T,
# bootadm install-bootloader -P rpool2

WMRELRRK GRUB £585| SRBAEFF , BEMELE installgrub di4.

x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0t1doso

EET SPARC HIARLE LM ZFS R 4R 551 S

EEBEZA ZFS BE WETF SPARC A% L , ATRUET{F F beadm activate #p4 M{E
{if BE 3] 5.

LI beadn FWUELFEF |, WL TEIT bootfs BHEFNTETE ZFS RXHRLL.
— Nt EREFEZ NS SRS, BREEULT |, /pool-name/boot/menu. Lst
X IE] 5| S ARG MA bootfs BMERIRIR. {BR | menu. lst WA]AE

bootfs dn4 , KA AIEE MK — & ARG, XA, menu. st XARAT B S
AR MRS RGN
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AELRIT ZFS IR |, ¥7E menu. Lst IXHFRMZEBL T RS

title Oracle Solaris 11.2 SPARC
bootfs rpool/RO0T/solaris

B2 H BE B, XA BEBNFEH menu. 1st .

title Oracle Solaris 11.2 SPARC
bootfs rpool/RO0T/solaris

title solaris

bootfs rpool/RO0T/solaris2

HEET SPARC AL E |, AJRUERRIBE K173 S8 BE , N TFAT/R

n SESEEAN ZFS BE J§ , XIS boot -L €54 B ZFS e s | SRS
SR, R, BOJRIESIRPIEFREAN TS| SUHRSE. HWEEEEBRE KRS SAX
HRGHVERRAR, 0] DURIRIX R BASR S| SEE S RSE.

= {#F boot -z file system 454 5| S4FT ZFS STHFRSE,

XHFE| S AR EANEIE BE, %{EH boot -L 1 -2 EAE| 5 BE 25 , ISR,
BE DB shi@id HAkEH®I T3 S,

Bl 4-1 MIFER ZFS 5| SFHiES| S

MR ARGMG| FRE LK ZFS BB L4 ZFS BE , & U{FE beadm activate fp
SFEERRAE BE,

a0 , HRAT ZFS BE B]F , 40 beadm i AR -

# beadm list

BE Active Mountpoint Space Policy Created

solaris W/ 3.806 static 2012-07-20 10:25

solaris-2 - - 7.68M static 2012-07-19 13:44

MRETF SPARC AL EHZA ZFS BE , AT RUEF boot -L f4. 64N :
ok boot -L

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

2 solaris

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

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

Program terminated
ok boot -Z rpool/ROOT/solaris-2

B , ARG 45 3M BE ABRUEMH T IXER SHER. MRELENE
boot -z $RAEHAEIEREK BE B313| T , W FRHEE.
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EHET x86 KRG LM ZFS IR RSG5 &

7£ Oracle Solaris 11 F , 3T ZE T {45 GRUB [ x86 &%t , f£EcEE T FE8 beadm
activate IE{ELFETF , & 1E /pool-name /boot/grub/menu.lst LEEFIRIMLTEBRUE
35| § ZFS :

title solaris

bootfs rpool/RO0T/solaris

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

title solaris-1

bootfs rpool/RO0T/solaris-1

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

AR GRUB ARRANS| SEEHRE RS ZFS A , U menu. 1st XHFRAT IR
GRUB ¥:#,

EEHBZA ZFS BE WET x86 WAL L , AT A GRUB ¥#%#% BE, IR 5%
RIS PR SRR — ZFS XXHERZ , NAHRMA T %M.

-B $ZFS-BOOTFS

M Oracle Solaris 11.1 4 , T x86 ALK LEE GRUB2, menu.lst XHFALEH A
/rpool/boot/grub/grub.cfg 3 , BN FENRELSCEE. {1 bootadm Fdy< AR
., EARRS AT,

BHXRBH GRUB ZHEMMEZEE , HS N (5| F5HXH] Oracle Solaris 11.2 &

5 .

%l 4-2 x86 : 8|5 ZFS &AL

UM GRUB2 R%; L) ZFS IR RS TSI S, AT AURIEER K% ¢

# bootadm list-menu

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

console text

timeout 30

0 Oracle Solaris 11.2

W MIESE GRUB RS L) ZFS /R ARG 3t T3 S0 |, 4BiRX&H -B $ZFS-BOOTFS 5|5
SEFEE. Bl :

title solaris

bootfs rpool/RO0T/solaris

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

title solaris-1

bootfs rpool/RO0T/solaris-1
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kernel$ /platform/i86pc/kernel/amd64/unix -B $ZFS-BOOTFS
module$ /platform/i86pc/amd64/boot archive

%l 4-3 x86 : EEH S ZFS RIHRE

AT x86 AL HEMREERN3 S , TVEWNESS S, BEEHS
STfe | ATLEHTE S ERTEONL , TIASUIN BIOS FI3| SR AT TAES AK
RHRGEIR, HUEERT3| S RGP B AU IR AR B

{§FH beadm activate fiy47E BE Z [A3E3#enT , (NRMINER init 6 4, XHTEA
reboot M S HIEMARLIRIE , ATRMER reboot -f 454, HI70 :

# reboot -f

FE ZFS RIEFHITS| S AR R RSB

WREFRSI SRS, DUBRIRASERTSEMRIA |, EEAUTETE.

A TR R S| S AR 5E

{FRADAT AR R 5| SEZFEF IR aEEL root 048], NREEEHAR thT kL
£ BN EH ZFS IR R (SPARC 8 x86/VTOC) [95], INRFEM
ITREBZRS (BH) W®E , 32N (F£ Oracle Solaris 11.2 #{# % — AR T £
SR EMTE ) .

WEHEEAE HIE

= x86 : Live Media - NI TS| SIFEMRE L 2P £ A GNOME A,

» SPARC : XARE - NN REENMNEHITE S , RENIXATEFEFERE
3 Shell 1%&TI,

® Xx86 : AL - £ GRUB 3 | %54% Text Installer and command line (3LAS
TRFEFMGLST) 519, RENIARREFETIERE 3 shell I,

» SPARC : Bahft &K - FRAU TGS NAFREE shell NRERHBTESIS.

ok boot net:dhcp

= x86 : BEiftidx - MRS ERRR RS 2[5H1 TSI S FE PXE 5|1 . %3 GRUB
B4 A Text Installer and command line (MANTEFRRFMGLIT) WM. RfE, N
NALKFHEPEESE 3 shell WL,

Bl , SIS ARSE , EFF 3 Shell &L,

1 Install Oracle Solaris
2 Install Additional Drivers
3 Shell
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AR TIRE M 5| S RS

2.

4 Terminal type (currently xterm)
5 Reboot

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

#

5| SR R :
Efig R root shell #3%[A)# |, B¥ ARG 5| SE) B FERFHEIE /etc/passwd XHF

i shell I,
1£ x86 AL L, YwiEkE B3| S , SRFRIN -s 15T,

540 , 7£ SPARC A4t Lk , XKIALGHI SELA BN, B8 root BFRERE

YR /etc/passwd {1 , SR/51EE root shell I,

# init 0

ok boot -s

Boot device: /pci@7c0/pci@@d/pci@l/pci@@,2/LSILogic,sas@2/disk@d,0:a ...
Sun0S Release 5.11 Version 11.2 64-bit

Copyright (c) 1983, 2013, Oracle and/or its affiliates. All rights reserved.
Booting to milestone "milestone/single-user:default".

Hostname: tardis.central

Requesting System Maintenance Mode

SINGLE USER MODE

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

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

Entering System Maintenance Mode

Aug 3 15:46:21 su: 'su root' succeeded for root on /dev/console
Oracle Corporation Sun0S 5.11 11.2 July 2013

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

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

logout

svc.startd: Returning to milestone all.

iR 5| SARBFE FF AR R L

B, BOMERSE 1 PIIHKE|I SHEZ — AN REMESI SRS, KF ,

ITEMFIARIAMEE GRUB 4B FRME.
x86# zpool import -f rpool
BEHRIRS| SEBFEFF.

x86# bootadm install-bootloader -f -P rpool
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AR TIRE M 5| S RS

Hep -f SRS SEREFHREMERARE , MEAY AL LHEIS
RHFREFRAFHITIRE., -P A TSR,

FEATAfE A bootadm list-menu fp4FIE HEH GRUB2 &H., AXELZEE , S
I, bootadm(iM),

IR IFIHFERHI SRS

x86# exit

1 Install Oracle Solaris

2 Install Additional Drivers

3 Shell

4 Terminal type (currently sun-color)
5 Reboot

Please enter a number [1]: 5

ARG S| SR,

»  fif R root ASKMSBIEER ARG HE)E,
B, BVMERLSER 1 PINRREISHEZ—MNREINESI SRS, RE . S
MR (rpool) 32K BE DA root 040, #& SPARC F&#1 x86 FF& L |, it
MR,

# zpool import -f rpool

# beadm list

be find current be: failed to find current BE name
be find current be: failed to find current BE name

BE Active Mountpoint Space Policy Created

solaris - - 46.95M static 2012-07-20 10:25
solaris-2 R - 3.81G static 2012-07-19 13:44
# mkdir /a

# beadm mount solaris-2 /a

# TERM=vt100

# export TERM

# cd /a/etc

# vi shadow

<Carefully remove the unknown password>
#cd /

# beadm umount solaris-2

# halt

HET—5&E root 04,

3. BEs|ISEHRAEAFRENLSIKRE root 04,
BB BRBE A E—S P iR T RE1H) root A4,
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AR TIRE M 5| S RS

FEET x86 ALt L, RtEEERIS| T , AJFARN -5 IR,

EET SPARC ALt b, HARLISERM AR, M root HHER , SAFIRE root
H<. Bz :

ok boot -s

Boot device: /pci@7c0/pci@d/pci@l/pci@®@,2/LSILogic,sas@2/disk@d,0:a ...
Sun0S Release 5.11 Version 11.2 64-bit

Copyright (c) 1983, 2013, Oracle and/or its affiliates. All rights reserved
Booting to milestone "milestone/single-user:default".

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

Entering System Maintenance Mode

Jul 20 14:09:59 su: 'su root' succeeded for root on /dev/console
Oracle Corporation Sun0S 5.11 11.2 July 2013
root@tardis.central:~# passwd -r files root

New Password: XXXXXX

Re-enter new Password: XXXXXX

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

logout

svc.startd: Returning to milestone all.

% 43 ST ZFS fRtiER 4 111



112 7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



‘=I% Oracle Solaris ZFS XH-£%;

FERMAGXEHE Oracle Solaris ZFS XA ARGHIFMEE. AERENBXRXHR
SR, BUREANBERREEUR R Z TR FHE.

FEAZFUTET

“BIR ZFS AL [113]

“BliE. PHBANERL ZFS XHRL [114]
“fM48 ZFS J@" [116]

“Bf ZFS U ARGEE” [131]

“E1H ZFS B [133]

“FEE ZFS U ARS” [138]
“HZFMEVHLZ ZFS U RS [142]
“RE ZFS BCaATmEE =8 [152]
“INE ZFS RS [157]

“TF% ZFS ARG [164]

“Fik ZFS RS [166]

EIE ZFS RS

ZFS XM AGAZ Tt £, ARG AT IBVSAZAGHES , MAFE D Eats A
Egg%ﬁiﬁ?fﬂo RAXHRGIEEREWN , XE ZFS FREEFO , RETAKR
24,

{FF 2fs AT AEIR ZFS XH-RLE., zfs iRt T —HRT X ARG HITIE T
T4, REFANBT XEFHS. FREGSETTUVEIERE, SR , 8
AREUSXLETHEESHIT T BAENAB. BRIBHEMIEMER B2 N%E 6 = FH
Oracle Solaris ZFS RBBHMF[E. Bx ZFS HEREMSE |, FS N ZFS & [227].

- RERIRESERETREER , FJRXARS. RR, mESE.
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IR, SHEAE S A ZFS RS

B, SHERMNEwmA ZFS XHERSE

114

A PUMEF zfs create Fl zfs destroy andRAIEFEHE ZFS XH ARG, A zfs
rename S5 A[E a4 ZFS XH AL,

= QI ZFS AL [114]
n  5H90 ZFS CHERS [115]
s ‘B4 ZFS AL [116]

A3 ZFS SRS

{£F zfs create ip S A ABIEE ZFS X ARL. create Fa{UERA— 158 : E4IE
KIS RGBT, XHERGRFREE UMD BRI RN A FTR

pool-name/[filesystem-name/Jfilesystem-name

AR Rt 2 FRFNVIA XA R B HRAOR N BEMF EQR I RSNV E. K12
KR E— 2R RESIENX AL ETR. XHEREBHRVINHER ZFS A2 E
K (171 FTiR s B EsK.

HERIB RS , WIUBFAX ZFS ARSI ITIMEMINEE, B RX ZFS XHRS:
BHTMRESE |, BFS NN ZFS THZESE [157],

FELAT/RGBIF |, 7£ tank/home LHFRGEF G T — M 4A jeff IXHRSE.

# zfs create tank/home/jeff

WMRBNCIEIGRS , ZFS 2 BaEZFIERHRS. REBIT | XHARSH
{E create FipSFANH ARG L TG HINIERIERCN Mdataset, FEATRBIF |, Fid!
W jeff XHFARGIERT /tank/home/jeff, BRENBERHEBRANELZER , FS
B ZFS R [138],

BXK zfs create MLRELZEE , BSN z2fs(IM),
A[ERE RS REX ARG EM.
TERLUTIRBIF |, 8 tank/home SLEF ARG BIRE T 3 /export/zfs :

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

BRNHARGERUNES(EE , S NE ZFS B [116],
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IR, SHERFNE SRR ZFS JUFRLE

FHER ZFS RS

REHEL ZFS MRS , 1R 2fs destroy fpd, SN REUE BRBUREER |
J‘E#HX‘}E]?%EQ BXREFFENERRENEENEZNESER , BN BER
A [139],

FERUTFRAIF |, 4887 tank/home/mark LAERSE :

# zfs destroy tank/home/mark

EE - 5/ destroy FRSRNASHIMHARR. BHNEREMITFH

WMRBHBNA RS T ECKEMITEBURER , U 2fs destroy e KRB, &
SESUESNSE AL , R - . TR BURES. BUBEZ SRS
g, NMSBESMON RFEFTAH , FIEERE R,

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

# zfs destroy -f tank/home/matt

MRERZEFRFN , N zfs destroy StHEKM. ELURRABEBIHRAT K
HAABE /A, EER -r &0, 1S, 3R ER SRR |, RIGEEEE RE
T,

# zfs destroy tank/ws

cannot destroy 'tank/ws': filesystem has children
use '-r' to destroy the following datasets:
tank/ws/jeff

tank/ws/bill

tank/ws/mark

# zfs destroy -r tank/ws

MRBHBNA RSB BIRREUR |, & PR G SNASRW, ERFHIHBTH K
W (BIEERYEREMSNOFIES RS | UER R G, 155 NEIRE R
I,

# 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

& - 7 zfs destroy & EM -f. -r B R EMASE AR , ROEEEFER

BRUBINREHNEZEE , 5505 6 = {#/ Oracle Solaris ZFS RIEFIFTfE,
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B ZFS XHARLE

{FF zfs rename G5O EMANEFRG. FH rename Fan A ABITATRE -

» FHNHRGHER.
» £ ZFS NREMANEE LIRS
» ERHREMBIRIFE ZFS 5 BEMAX HEE (L.

PARIRBI{ER rename Fa K —ANXHFRGM eric BdyfH eric_old :

# zfs rename tank/home/eric tank/home/eric_old

PAT 7R BAZN{A{E R 2fs rename BRI HFRSE ¢

# zfs rename tank/home/mark tank/ws/mark

TEATRBIF , mark XEEZRGEM tank/home BENE tank/ws, BT Ean 4 KEE K31
Ao, U BEMRTR—F |, 3 BVRER R BNHE T ERF X —H AR
St MRFUEIRAEBHRMHETE (TREERNSEEIECER) , R rename HIEK K

.

BREHHNELZEE , B KE ZFS Boanfes z=a)” [152],

rename $AESERXXS ARG RATAT SR RSHRILFF PRI TEU BEERE R EIR
Y. MRZIRMETTEBUBEBIESN AL , W rename fi KR, RAXFHRIHEET
AT I B EEROA S RS

BXREGERRIER BN EhL ZFSHRIR"[172].

48 ZFS Btk

BUHERRXHRAS. &, RBMEREAITAFITIESREZNG. FRIESHHREA ,
BNATFERNBEOERT B BIEELT,

= “ZFS FUEALEM" [124]

s “AREM ZFS AALEM [125]

= “ZFS fFEH [130]

BN AMFER Y BMAAFE XRKEYE. AYEMEBTIRERTSIHEEskdE
#l ZFS X ARGATA. WA, AHBMETRERS IR, AFRBEMX ZFS XA
ZATRIEAEXE , B BTAFEREENHNARKERUESE. BXAFRMNE
(=8 BN ZFS AFEM [130],

REWHATRER BN ATAAK, TTAUK BRI R IXHREN | iRANHRGRE
TZRME , Wz Bt m TERa A RA.
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FRAA T4k BB — N REXRIR |, s RS R A K. BHERIRTAEBUT
1= :

local RRBHERER 2fs set AN HIBEEHITERXNREN , M ERE
ZFS B [134]F ik,

inherited from TN B MTERE BO4A Seak AT >k

dataset-name

default FRNBHERNEMHAM S EAIRE. NMRITEHEEEGEHIR
local , M&{FE AR,

TRNAT RSN AR BRI ZFS XHRGEM. RigayUEEaERPERE R
EEM . WRPINHMTEEMAYUEMES AT RERNEY. BXAFBHNER E
£ 0'ZFS P EM [130].

*51 ZFS AL EM R
BHELTR ESitl REE ViEA
aclinherit TR secure FE QI ST B SR BT AR AR ACL T A .
ZJBMERI{EEFE discard, noallow, secure F
passthrough, BRXLEERIRE , 55N ACL B
M [194],
aclmode TR groupmask & chmod IRMEIIFEF B ACL M A . HEM

BI{EE14E discard, groupmask 1 passthrough, B X
XEERGSAR |, ESILACL B [194].

atime m/REY on PRS2 A SRS RIIRIR TR, 32X
GRS AT NRE |, FA
BERSMEE , B RESEIMIEFSAMNKA
TEFFREIEE,

available oy N/A Rt , BT HEAN G RERENET
REROHETRE , BEMTIREHMES. H
Tb X FwE=E , A A=aaXETFS
RFEMRS , BIEMIERA/N, BCA. TRE =R
P AR ERS.

MRS A avail,
BRUZZTENCKHNEZER , B2 N ZFS T
[EliEHK” [18].

canmount Fi/REY on EHIRRTRMER 2fs mount AR IE RS,
EEEHRGETHTREZENE  ZBEASR

A, A, BELEMERED off B, JEASH
Eﬁﬁﬁl&tiﬁkﬁ(}iﬁﬁ ABKER SR REGA

YIRET noauto EHIET , REEB R FFEZMEE
XHERG. XHFRGALSENERSNNBE
#, WABERIT 2fs mount-a ySFEREIBIT 2fs

unmount-a A&,

BHREMEE , ES N canmount B [126],
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BIERR ESit) BEE Ll

casesensitivity TR mixed ﬁbE'fﬁTEﬂ?Y#?ﬁéﬁﬁﬁﬁE‘]fE#g @Eﬂﬁiﬂlﬁ”z’l%
casesensitive, caseinsensitive , J‘[‘%fﬁi’i’rﬁﬁ]ﬁ
LA A S (nixed), {£55L , UNIX 1 POSIX
XHRGHI XN KNE,

LUBMERIE A mixed BY RN RGEITX 43 K/
EMAX AR/ NERILECAT BRI THF.
LRy, EXFRAITTARNIHRAL L , RS K
INERILELATA{NFRTF Oracle Solaris SMB fi
S8, BREH nixed ERNEZEE , 55
N “casesensitivity @M [127],

Jeig casesensitivity BHERERE R4 , XHRS
HERBAEHFIEENBHRNANE, 72818
XHRGETEERULEM.

checksum FIFE on 1 TSR TR AR RN, BREEA on ,
X EENEREENEIL , YAITEIAA fletcherd,
{H4A4E on, off, fletcher2, fletcher4, sha256 ¥l
sha256+mac, {HA of f ¥ 22 AT Al PR TR MR
T, BWAREFERE off.

compression FrE off Eﬁﬁﬁ*ﬁtﬁﬁﬁﬁiﬁéﬁo ﬁﬁ'ﬂﬂqfﬁ@,ﬁ on, off,
lzjb, gzip M gzip- N, B#T, HHBHERE R
1zjb, gzip B gzip-N SR UILEMERE R on AHH
EEER, EAEMBRIRRHERSET ERES
¥R EGRIEE. WABUB N SHMEYS.

B4 E A compress,

compressratio BF N/A REEM , BTHEPMIEESIINESER |, RRA
— TR, AJIEIT zfs set compression=on dataset
w4 ERES.

AR BT A HZ R A/ NS | IR SiE it E
ltEh{Ho EAFEEIEER conpression BHEIIMT A

=z

copies e 1 RESMHRENAFEEERIASR. TTHRER
1, 28K 3, XERIAESHIMER I TURAMFNT.
R PR S /N BIAS BT S R RORER 25 B T AR BN
HMEIESE |, FHRIBECAANTEE RIS TITEL.
sh , BRSAEIARREATER used BYE. BATE
A X AG R B UL B UIRRTS NIEE |
HIE 2 BEE RGN E BN,

creation TR N/A et , AT EAa0EEdR SR A0 B RIANET &),
dedup TR off EHIE ZFS XHRGFRIRES LIRNTIAE. Tk

BI{EAE on, off, verify #ll sha256[,verifyl, &t
STEEHAEMIR AR BRI AZ sha2se,

BXREMER 755 N dedup JBME" [128],

devices /R on FEHR B DT BN RGP RR & 3.

encryption i/REY off BB AN ARG ITNG, MBNXEREE
E , UEERD , MEREHTEETEGARSS
BEVIRIIE .

118 7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



BIERR

BREE

Ll

exec

on

BHEBAFRITENERGETRNERF. DR
B of f , 2214 PROT EXEC f¥) mmap (2) VAR,

keychangedate

none

PRRTEST SITERE U RBE 2fs key -c 3RAEF LR
EHEREANBEN, MRKAETAEAEIR
5, WRIEEMNES RSN BRIER.

keysource

none

AR S ARG B A TE R B AR AL
B, BUNEMEERFE raw, hex, passphrase,
prompt BX, file, £ zfs key -1 fn0IEE, HEBER
ARG, WRENZ TS MNRAF R
ZERAMN®E , MEAEH keysource A passphrase,

prompt,

keystatus

none

AN H RGN NERTPREHRILEE. XTHR
SrREARE] AR available BY unavailable FRATE
N STFIRBEBRAMEBERIERSE , WESR none,

logbias

latency

1548l ZFS AL RERNRISERM AR, 0
B logbias IRE A latency , ZFS ¥F A=
HERE (AF) KERMAIEEKR, 2R logbias
’EA throughput , ZFS A E AR E HE
%. MR , ZFS BB HE , DIREtiE/
FHEHFRERRIR, HRAEEAR latency,

mlslabel

None

BHRZRASHFRL T nlslabel BIHEAT HRER |
ES I multilevel B, THEMK mislabel #dEH
TS KA RS.

RIEBREBAE , MESUF ARG R ST AE Trusted
Extensions XIZi 2. MEBREMIHRS
SEMRERXIFART , W RAABFRERIXISRIES
FAERZX M RSE, BRETEA none, {XEBRT
Trusted Extensions B B W 4SANET A BES B
B,

mounted

N/A

et , TEAUATRBRERT R,
TETHRR, ZEMENERTSE. ETUE yes

no,

mountpoint

N/A

SHRIAT IS RGER R, YUXHRGM
mountpoint JEMEAET KT , WEUBHEBIAH
REARSRFZFHER ST ER. RHER
legacy , MRZ M ASEMFRERITEERES. &
N, anRBHERLATA legacy 3K none , SRE AR
GMFREBERAEFTUN AT THENRS , N4
BIEFEEFEREN. W, (HHTEZ¢H
REEHEUEEE |, FEMUBEHTHRE.

EXEAABUERNESER  F5 N EHE ZFS 3
R [138],

multilevel

off

B REEfER R T Trusted Extensions &S
/. BRAEER off,

SR AEF R RTEEERRL | XLEhR
ZEAENERNBRBUEARE BN, TRARME
FAriosts , AiER{E setlabel B setflabel $3#
OFESUARE B
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BIERR

ESit)

BREE

Ll

RS, Oracle Solaris Zone X &AL S BE
%E’F]E‘] Solaris fEBHISL RGN AL LR A1
RS,

SRANLH ARG K nistabel BHEFHA

B, mlslabel EAXHRGEFRINRE LRETBE
B, AAFE SRS AR ERMC S
TF mlslabel EEFFE. ET mlslabel {ERIEEER
NERTSRANTGRL.

SFEZBRHERG , ERIRXHRGEH T BRI
‘H mislabel BYE. BN, 2BEIHIEHRE nlslabel
JEME ADMIN_HIGH, RUESBRAHZSE , FTAER
mislabel @M , BRBEHHRENBRIKEAFE |
WARBERE A none BB MBS,

primarycache

all

5HESERERE (ARC) PELFRNNE. "THERE
AFE all, none Fll metadata, ZNEREE A all, N
A PEIRRM TSRS W BT, MNRIRE A none ,
WA PEEERTTEIR A 2SR, MFRRER
metadata , MR B TTHIBSHEST. MREMEIL
HAG ERE XL EM | NARIE XL B RE (N
EH 0, SFEEHIEEINEMES  AeREFR,
PIRTREST Sk —LbiFhb . AR LR R
SESRESREEREE.

nbmand

off

BB R G E BN AE A nbmand (JFFAZE

SREIVE) Bl BBMEUERT SMB B L. XILE

‘%F)ﬂﬁ&ﬂ‘] B RBEHB MG REHENERTS
.

normalization

None

HWERME RGN X2 TR |, TR
SR BN BIT unicode #rAE, , AR

{E AR R, R IEFMEEHAARRIFR
BURE |, IS HAREE AT R FEM —ER
. MEEGLLBHIRE A none IAMIEIAE , FA
RFERE utfgonly JBYE , M utfsonly BHEEZNRE X
on, normalization BMMIGREEH none, FEBIESC
HARGRITEERUL B,

origin

N/A

TENXHREREM LB , BTMARER
IEATERIRIB. REFIEFE  EAREMBRIZIR
(BRMEER -r 8K -f B2 AL)

AEFTESTHEZRBER origin A none,

quota

BE (3

none)

none

REISHERERLFART U S SRE. &%
BRI X B AL 7 B 2R 5SS RS , £
ERER (BXHRSGIMRE) & BRATEEE.,
eV HAENERIEER AN LESE
SEHIBCER | (ELTEMESMARS], RBEXTHERERT
M, B4 volsize BHER] FAEREALER.

BREBERMNGEE  FSIRE ZFS RS
ficam [153].

rekeydate

N/A

RIEEM |, R EIREM S REIIT 2fs key K
Bk zfs clone - K REMSBEIEMEEHEETR
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BIERR

ESit)

BREE

Ll

BB, fNREKDIT rekey #1E , NLBEHRES
creation HEAFEE].

readonly

off

ERIEMUEERE ST MER. MREER on, A
FREFATEME R,

L EMHERYES A rdonly,

recordsize

128K

ARG AT EE N HIR AN,

LWEBMRIEE A recsize, HRVEMAA , ES
M recordsize @M [129].

referenced

N/A

SRE , BT ERBRETRNIEE | X
IR RE AT RER S St R H IR SR =,

BIERIBERTLIER |, H eS| SR EVERT BT
E%%#F?JJZ IRIEBMARIMBE T E , FAERN
=

HWEMRGRE A refer,

refquota

BF (

none)

ﬁ none

REBIRET S ARNHETRE, HEMESE
FRZERIERGISCHER IR, WRERBIAEEER
(ARRABATEIE) BT MR 8],

refreservation

BF (

none)

ﬁ none

RENIEE (MEERENREERR) RE
E‘]ﬁi/J\EZZ&ﬁ—_IETJE WNRE AN T REETX
B, RRAAEIREIEFE(ER refreservation T5XEH]
ZS[B]&, refreservation TR FANTEERXBIEE
RERME AN , FA453 R EIEENECEANTR
B S E TR,

MMRRET refreservation , MU EHTRE T
2 5 R B AR R AR SR A 24 ﬁuﬁl
T , A A FRER.

WERHRYEE A refreserv,

reservation

Br

none)

(8  none

BEAE ARG BRI ABTR B IR/ Mk 2 )
., MRERNHETREMTRE , RIS
AOETEfE EAMB TS RN RE. ETR
AR AGNE BHE TR |, IFEITAR
RGBT ER == (A

W BHRYEE A reserv,

;ﬁifiﬁyfn [ lﬁ z )L: &E ZFS I{#%—meﬁ%ﬁ:
[E)” [156].

rstchown

on

R ARG A E R B VST BNE
B, REEDLTERLE chown 32E. ¥ rstchown RE
A off if , Fi/PB% PRIV FILE CHOWN SELF 434X , ®]
PIT chown 31,

secondarycache

all

b S R ETE (L2ARC) hEFINNG. TThE
{EHFE all. none F metadata, AMRIXKEHF all , N
AR TSRS S WET. NRIEEA none ,
WA PR TS AL WER. MRREAR
metadata , MR B TR WER.
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BIERR

ESit)

BREE

Ll

setuid

fm/REY

on

RIS RGF R BEIS setuid i,

shadow

RS

None

BEA ZFS JUHRGAMRA URI RIS RS

KIRZF. PR URI SRR RGBS ENRE
THRRUEREZ TR, ERUETH , BT
TS RGN R,

share.nfs

ey

off

EHRRREFA ZFS XHARSH NFS =
FEEHHERRNER, S UER 2fs share @54
&% NFS = |, {# zfs unshare S SBUBAR
NFS H£=. {#M zfs share 654 &% NFS =0t
KEEERE NFS HZ@HE., BRRE NFS £F
BUHRER B EZMEUELE ZFS AR
25 [142],

RFRHE ZFS IHRGMNESER  BENHFM
BUBHE ZFS RS [142].

share.smb

off

EHR B RIEFIAS ZFS XHFARSH SMB =
FSHIERARER. EATRUER 2fs share ©14
KA SMB #= | f[ zfs unshare G EUHA
SMB =, {#f zfs share 54% % SMB =0
EHEERE SMB £Z @M. AXRE SMB X=E
Eﬁﬂ‘]ﬁ% B W HEEZMEELE ZFS XA
4y [142],

snapdir

hidden

EH . 2fs BRI RGHIRE R RIERUSZE AT
]);L:o BREMRBOELEE , ES I ZFS R
2" [169].

sync

standard

MEXHRRESNELSATA. TRENERRE

® standard (BREH)  RAEKRSIHRGEES
(40 fsync. 0 DSYNC, 0 SYNC %) BAFIZEH
& (intent log),

B alvays , IREAENXHEREESHFEL—1
IR [ REA R ERIFEfaE k=S, thES
SHEENMREIRK.

B disabled , RANZARSER. MY TF—KRZ

AN |, A RS ELSIEA AT N
25, XUTRESIERIF LMD, AR R(ER
MaE , IR BHIRHR R,
JEE - It disabled HIFEBR , BN ZFS 22
W AREFNRSES TR, HIaNEUEERESK
NFS 12, FEUBITESIARSCHERSEER /var XX
MRS HEBET e SREIMTH, KA
FREEASERRHHIRRANE, R8%2T
fiR AT R KBS 7 BE(E LA,

type

RizEtE , ATE0RBURSEZELE filesysten (X
HRSHTIE) . volume M2 snapshot,

used

ARt , AT ERRRSEREA RS BRI

#TEE.

BB , 5 R used B [124),
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BIERR

ESit)

BREE

Ll

usedbychildren

wr

off

RIEEM , BTl EF RS AR =R
2, MPRZEIEENTEF RS, SRt
TEE, WEMRNYES A usedchild,

usedbydataset

off

RizEtE , BTN SuEEASE ANTHE |
TEE S S EATIR R FFHFRAEAT refreservation Tl
BRI EHBIEERSE BRI RIE. ZEH
485 A usedds,

usedbyrefreservation

BF

off

REEM , BTHEREEE LRER
refreservation &y B TIAIE |, aNRMFE
refreservation , IR ZTAIE. WEMENES

>k usedrefreserv,

usedbysnapshots

Br

off

RILEM , AT EREUEEAIR RS AR =R
. fFIR  RHEIEEN AR IS |

BRBORREE TR, EEE , HERZ RRAIRIE
used BYEEH , AAZ/MRURATAHZZE), L8
MERILUEE A usedsnap,

version

N/A

B RSIE LIRAS , SitRATR. thE
TR BERE AL SIF R RATHR AT SRR A<
BHRA., EXEZES , HS R 2fs upgrade d

53

utf8only

off

RS RS XL BH UTF-8 FRAB&ES AR
FERNTRN , XHREE BB 4.
MREFI BRI RE M of f , MAAFE IR
& normalization B , AL BIHERER
none, utf8only BMERIBREEN off. TERIEIFR
SRTEESULEME.

volsize

N/A

HEIERBHBEAN,
BN | 5 Lovolsize M [130],

volblocksize

PEBREEMRAN. —BEEANER , BKIMER
BEE Y, ANV IERIESIRER AN, SHHE
HAK/NK 8 KB, {iF 512 FHE 128 KB Z [a)H] 2
KIEERFEHE L.

HEMERILEE A volblock,

vscan

off

RTINS RS R B A H RS,
MRABE=ARSEHRRE , WRT BALE
S ERSRARRERBRES A SPITRERE.
BREER of f (XM .

zoned

N/A

ERE DR XM RERMEFEL BEUR, RR
BZEN , 2 RKIBFRRSIRCERR , B
ZFS TEWENE RIS REERI U RS, EIXR
RKEIFRT , K ARIKATE G REREXBME.

X ZFS ATERENKIBHEZ L.,
ES N AERET XK Solaris REH1{E R
ZFS” [229].

xattr

on

ﬁ%lﬁtﬁ#%ﬁ%%ﬁﬁ (on) BRERT (off) I RIE
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ZFS RiEAt /gt

ARG RETIFREREANENE. RISAYBHERTAK, FLUAYBMERE TH%
KAEIPIRE . EXFMEILT | 3% 5-1 “ZFS AHLEMENER FIERER Y S IFIA%UES 2

B,

T T RIEAYUEN | & 5-1 “ZFS AUBMREE STHBHT T iR,

B available
®  compressratio
B creation
B keystatus
B mounted
B origin
®  referenced
B rekeydate
" type
" used
BRFEHAESR  BEN “used B [124],
®  usedbychildren
B  ysedbydataset
B ysedbyrefreservation

B ysedbysnapshots

R TENCHK (435 used, referenced Fl available Bth) MEZEE , F
W ZFS Wi = [ahoik” [18].

W

used B

used BHRE—MUREN , RAMBIRERETARAS ANHETRE. JRIELES
TRENECEMIE TRREELE. ERNBETRNBERIRENRETE , EL%
SRAEA R ARSI =), BiRskd AHRRNME TR UL USRS
RS TR AR == R B N A H R M AT TRBRAE.

PIETRIGHS , iR T RRAERBE ARG Z BRI TEE | EATREE SURTHIRIR
BHTHE, MEXHRGNEL , UETAZORETRRMRBER , FLTEERR
RERATAEIRN, RBEANHETESEHLTRBIENS TEVTRERN. b, BERR
RAREMEMRBER (FER) WHEETRE. BXRBHTREFESNESER 1§
W TR RITA[19].
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ERMETRE. TARETRENLS| FUETRERAEETEER., B , i
BN FAJLRETEIETE], fE M fsync(3c) 8% 0_SYNC TEEIR AZX R E R , R—E 7]
PARUERE S, == (B B U E SRV HT.

{83 zfs list -o space 4 , A ABI/R
usedbychildren, usedbydataset, usedbyrefreservation *ﬂ usedbysnapshots Eﬁﬂt{n

B FLBMH used BN ARAS ARHEETR, BXEZER  FENER 51
ZFS AHLBIERER",

AR B ZFS A4 Bt

ARERNAY B EEER Hﬂ'ﬁﬁ*ﬁ?*ﬂlﬁﬁﬂqﬁ M. ARERAYLBMERTAE

A zfs set A4 EL B E ZFS B [134] 4 HTRE , 9 A5 Wsetting ZFS
Properties®1“gjE ZFS U ARLY [114]':':'54]%@ &7 BCEAITRE T E)4h |, AR ER
AHLBHE AR, BREANEZEE , ES A RE ZFS BafifeE =a)” [152],

BULARENAVBHESE TRARNBURSE. EXFMERT |, 3% 5-1 “ZFS A EH
VAR BB S ERABIRER R, RKIIMIER , NREABEER T B RS
KA XHRGE. . EMRE.

TEHE T EERNEM , & 5-1 “ZFS AYUBHRE SSE#TT R,
B aclinherit
BRVEERE , E5 A ACL JBiE” [194],
B aclmode
BREFMGRE , ES N ACL B [194].
B atime
®  canmount
B casesensitivity
B checksum
B compression
B copies
B devices
B dedup
B encryption
®m  exec
B Kkeysource
®  Tlogbias
= mlslabel

®  mountpoint
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®  nbmand

® npormalization

B primarycache

®  quota

B readonly

B recordsize
BHRVEMIREE |, 55 N recordsize @M [129].

B refquota

B refreservation

B  reservation

B rstchown

B secondarycache

®  share.smb

B share.nfs

®  setuid

B spapdir

B yersion

B vyscan
= ytf8only
B yolsize

BREMREA , 2 W volsize BME" [130],
B yolblocksize
®  zoned

® xattr

canmount B

AR canmount BHEIRE A off , MIABE{EFH zfs mount X zfs mount -a A5 CHFR
. KBHERER off 54 mountpoint BMERE A none BURABML , XAET S
AREADAE— O] AR I8 mountpoint JEBME. #I20 , "PRZBHERE R of f , AFA
RGN M RY |, (BRXEREARGIEASIER , WITEEA AR, X
ﬂ"ff_ﬁf—lt , RXHAREE YL — RS, ZHHEITUER ST RERM | (BRSIAFK
TAA][E],

TERLATRBIF |, 81327 userpool FHEH canmount BHERE A of f, KA FXHA
SrHER AR E A— A A Jexport/home, FTERXXHRGFHIRERBHTTHRGR
NHRGHA |, (BKEASEBRNN G REAS.

# zpool create userpool mirror c0t5d0 clt6d0
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# zfs set canmount=off userpool

# zfs set mountpoint=/export/home userpool

# zfs set compression=on userpool

# zfs create userpool/userl

# zfs create userpool/user2

# zfs mount

userpool/userl /export/home/userl
userpool/user2 /export/home/user2

¥ canmount BMERE A noauto ERENH A RAEBRIER , MAREBshiEE.

casesensitivity BtE

B R ARG E I B ILEC R AN 242 casesensitive, caseinsensitive ,
W R AFXFFFILAC A RAILAE (mixed),

xR SBURMH RGE A HAX D KNERILECERE |, {TA8% SAERARX S KN

ERXHRGNIIIT MR, XAET , AREBBME RS T A REFE TS

g :JE%#};E‘]?ﬁ‘%%ME%k/J\EE‘]ﬁ ERBRME—N , EARXD K NERIFH Ek
A B ME— .

B0, EAERFTREEE M foo, Foo Fl Foo, FNFRIEKRIT foo FHE(M R REFEZ

(5130 foo, FOO, FoO, fOo %) W{TAXHAK/NEMIILAL , NAXILACE AE1EEFE=
MRE Xz —1ERLE, TTIARIBZE AR RGN SR ILECH |, (B8]
PARUE SR R —HER foo FEMERMILEH., REERAFAE , HuEE
foo, F00, foO, Foo FHHIANXS K/ NEILACTHAKISEERIIAL AR,

utf8only, normalization Fll casesensitivity BMEMIRMA T AT PUBIS{ER ZFS TIEE
IS AR FPRFNR, BXELZER , B L9RT ZFS R [216].

copies J&M

Ve —TATSEMETNAE | ANSRATRE | ZFS Sl RO TTIIR A TER AR B i8S
Y. BINRERR B (ditto block),

TERCARATIRS , MEATRAMER 2fs set copies i TF M FEURMZ NN EIA | XLRIAH
R R T, B0

# zfs set copies=2 users/home

# zfs get copies users/home

NAME PROPERTY  VALUE SOURCE
users/home copies 2 local

AREER 1. 2803, BREEA L. BRTEARRAIKITRS , XERAER T &N
Fif88% RAID-Z Z FMECEF.

58 ZFS A A¥UENZ M RIARIE R T ¢
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v BEHFETE ZFS BLE AR AR E BUSERER (BIANBliE (—BFR i
) ) ERIESEIRREREN.

» RGBURRIP , BMERB R A,

v RAFEAEFEIINREZ SNATA M RGN B R ER R IR

i - IR MEIPE R R (ditto block) FIAELD , ATRESKZ N RIRE T AMEE . A4
JRER BRI T RES BT ER R (ditto block) #BAET .

TEF R T IETRIEUR FEREBUERE RGN , \TRESE BFEREF S (ditto
block),

dedup B

dedup BIEHTHIE BN ARG FRIFER TR, MRXHRGERAT dedup B , 1
ﬁ%lﬁiﬁiﬁﬂﬂﬂﬁﬁiﬁﬂ%ﬁﬁﬂh LERBAFEE—BUR |, EXMFZ A FIERA

EREUTIEEMZE , N EARR TETRE LM ARZ LIS dedup B

1. HEBRESEIBTEEMEMR=ERNTETE. ERTLUEIT zdb -5 d4AEIU
e L ERER BIEMR AT RES T RHNTIA, Mar S M REssRiit bisfT. MRE
RER RIS TER BIEMIERA , RS/ dedup IFBENX. 6ia0

# zdb -S tank
Simulated DDT histogram:
bucket allocated referenced

refcnt blocks LSIZE PSIZE DSIZE blocks LSIZE PSIZE DSIZE

1 2.27M 239G 188G 194G 2.27M 239G 188G 194G
2 327K 34.3G  27.8G  28.1G 698K 73.3G  59.2G  59.9G
4 30.1K  2.916  2.10G 2.11G 152K 14.9G6 10.6G  10.6G
8 7.73K 691M 529M 529M 74.5K 6.25G  4.79G  4.80G
16 673 43.7M 25.8M 25.9M 13.1K 822M 492M 494M
32 197 12.3M 7.02M 7.03M 7.66K 480M 269M 270M
64 47 1.27M 626K 626K 3.86K 103M 51.2M 51.2M
128 22 908K 250K 251K 3.71K 150M  40.3M  40.3M
256 7 302K 48K  53.7K 2.27K 88.6M 17.3M 19.5M
512 4 131K 7.50K 7.75K 2.74K 102M 5.62M  5.79M
2K 1 2K 2K 2K 3.23K  6.47M  6.47M 6.47M
8K 1 128K 5K 5K 13.9K 1.74G 69.5M 69.5M

Total 2.63M 277G 218G 225G 3.22M 3376 263G 270G

dedup = 1.20, compress = 1.28, copies = 1.03, dedup * compress / copies = 1.50

MRETTEZ BAEBERL X T 2, MESHIERRATREL TR A,
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fFELRRGIF  ERBIERERLNT 2, FEINAZEEA dedup,
2. BEHRASGER EBNNERSFERLRRIR.

» FAROPERIIRERERRILA 320 F

» FASECRIREGRL 320, 5120

in-core DDT size = 2.63M x 320 = 841.60M

3. YERWEMRRTUTSREANGEN , ERBUEREREMAERE. WRFEH
ERWIEBIRRE AL , MMAER IR, B , MRAGARE LRRNEEK
RMIER R dedup BRI RGO K KRR AL MERE.

TE/2F dedup B, dedup MEBRFNBIXEAE = checksum B, B BMAEIRE R verify FH
TFHE5E sha256,verify, MR BHERE R verify , BN RAGHENZ S , N ZFS
L E5UBRIHITEF TR , LHRABTEHR.

AR RS R AR, 6ia0

# zfs set dedup=on tank/home
AIRMER 2fs get MAMERBIRE T dedup BHE.

SREEBEDREFEAHRGRMNREN  BREAMTTEINEER. flan , &5]
DA EEBEMIBREE. 5120

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

DEDUP JIFERE A LT L/ VEREFIERIG. MREEAXH RS LEHXB R dedup JE
M, REMRNINFEHRSE LBRAT dedup B , W pEDUP LEE 1.00x,

ATAfE R zpool get ASHfRE dedupratio JEMERIME. 420 :

# zpool get dedupratio export
NAME PROPERTY VALUE SOURCE
rpool dedupratio 3.00x -

it BN BRI E SR T 2 O E S BRI,
encryption B4
ATAfE A encryption BHERINEE ZFS XHASZ. BRELEE S WINE ZFS Xt

R [157],

recordsize @Y

recordsize JRM ARG TR BN KN,
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ZEMEI TR T A/ NE R HE R R TARIN SR E LfEtafy, ZFS £18
1 R RIS R N SR E AR B EmE IR /N, ST T AIER RAISCHB TRl
INEFEH R RS BIREM S |, XEEETRTRERN BRI, ¥ recordsize {HIEREH
AFFETHIREMICR A/ NMIET A EIRSMRE. RN ERZEMERT—H
BRI RS , BNATREASTHREF=AARFIRIE, TEEMR/INNARE 2 NETIRE ,

HAWRARTFHRET 512 FHRE/NFHRET 1 MB, BRERSH recordsize {HIY
Mz RAIBNX . B XHAREZEIRN,

W EMRYES A recsize,

share.smb @M

I JEMEET Oracle Solaris SMB fR%- 2 ZFS MHRSGNAE |, I mRE(F A%
T,

LB off EHCA on B, (ETARKBIENAZRERHYIERERLE. WEk
WEA off B , AL BHENEZRSEUELE, BXMEM share.smb BHERIRHBI , 15
SN HEMEEILE ZFS XHRSE [142],

volsize E’ﬁ

volsize BRMIEE BHEZIEA/N, REBAT , QIERELTEMR R NORE =E. Xt
volsize FRYEST BB #EBS RERASTIRE = BN FMER . XLEAGE RSP LA R ~4R
EASMTA. MREBENZELHERATRBNTRLD , NaSBERE LTSI IER
I, AMEEUATHRERTTE WRESNERTRTERE RN, FRIRERIE RN
i, BT BRI, RSN, MgV,

BXREAENEZEE , BESNZFS & [227].

ZFS FFPEM

BT AAUBMESL | ZFS ETFHEE R B, AP BMEXY ZFS 170188 % e , {E0]18
SRAPWETRREEXNEERERESE.

RAPBRHEARLATEUTARE

» BRBEZESTH (), UEFIEHEAEXS.
» WABE/NEFE, BMFEUATHRRFS 7+
» FAFRMRFRNRAKER 256 MFH,

L E 2 B A S AT ARG | (B ZFS AsRflE At A FR=IA)
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module:property

EREFPERR BN, BXEMR M module B3 E A RE DNS i34 , URER SR
AL R R R — B2 AT ARAE. A com.oracle. KB R RS
{3t Oracle Corporation {# .

P BHRELATFEITARE

»  DRERIRAARA B MARRIERERE F R R A
» APBRMENRAKER 1024 NFH,

Bign

# zfs set dept:users=finance userpool/userl
# zfs set dept:users=general userpool/user2
# zfs set dept:users=itops userpool/user3

X BUEPITIRIERTBE ®4 (B0 2fs list, zfs get, zfs set %) #HPA] FISRAMIEAALE

MR PR,

fian

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

EiERE—R BN , EE zfs inherit 4, B0 :

# zfs inherit -r dept:users userpool

MREZRXBIRETIARE LXBME | MK HT2 MR,

ﬁlﬁj ZFS jC'f,‘.I:/ RIL |:|,

zfs list iR T —FMATERENERPIREEENTY RIS, AP EALEN
MEREWREUT 7M.

FIHEXR ZFS 5R

BT {F AARNTAENERR 2fs list G ASIHEARIREEE. S BRASH
B iR E R, U\&E used, available, referenced 1 mountpoint BHMIE. B
RKXLEEHRNELZER , B L ﬁéﬁ ZFS @M [116],
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fian

# 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

HEh , EAE R G S B AR ST IRABIES SRR BT E RS, LS, (ER
R L A 7 B R BRI TR la . Bilan

# 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

BRI SR RESRER 2fs list 4. B30 :

# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark

AR /RBIGER T 2L B /R KT tank/home/gina REFTHEEAHARGNEREE

# 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

AX zfs list LSMWEMEE , ESN zfs(IM),

PR M ZFS B

{8 o, -t F0 -H EIOE] XY -2fs list i #HITES,

BIEEA -0 ALK BT J?xjféﬂﬁﬂ%ﬁﬁm@ﬁ%—IuE%UETéfﬁﬁfsun‘ﬂj TU\J%{EEH’A‘&TE
SRMENAES IR, BRIBSXIFNEIRERIENSIR  ES N NE ZFS B
P [116], BRT E KBS , -0 WRIIZFE T LB EFFF name U\Tﬁﬁﬂiﬂuﬁf BIE

BIRSERETR.

PARRBIER zfs list KREBIREIBEZFRLAK share.nfs Kl mountpoint JBMEA(E,

# zfs list -r -o name,share.nfs,mountpoint users/home

NAME NFS MOUNTPOINT
users/home on /users/home
users/home/cindy on /users/home/cindy
users/home/gina on /users/home/gina
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users/home/gina/projects on /users/home/gina/projects
users/home/gina/projects/fsl on /users/home/gina/projects/fsl
users/home/gina/projects/fs2 on /users/home/gina/projects/fs2
users/home/mark on /users/home/mark
users/home/neil on /users/home/neil

FAAMER -t SRR E R B REUREEE., TRPNMET HRRLR,

®52 ZFS XH R
i) BtEH
filesystem X ARGETTE
volume &
share XHERGHE
snapshot TRER

-t WX R B REIREERNE S AR IR, DU RBEIRNGER -t M -o S5k E
IRETE AR BEZ TR 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

SEATRAME R -H AR A AR P BB 2fs Uist ARl £ -0 ETRAY , ATE AR
Tab FHEA. YFRAATML (FIAREMAR) | HERATEEREM. TR
BIBIRT ERAHH HIET -2fs list ap@BTAERRHIL

# 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

I8 ZFS BM

PR BMIET 2fs 54 M) set. inherit F get i EIH,
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» %E ZFS B [134]
Uk ZFS B [134]
» “&Eif] ZFS B [135]

WE ZFS B

AIRAMEA zfs set S BEBUTAM T RENSIRERM. 3E  WATUMEMR zfs create dfy
iiiﬁ']ﬁﬁﬁ%ﬁ&ﬁﬁ’fi BRITRENSIBE RN IR |, ES I TRER ZFS
LB [125],

zfs set 34X property=value #&X\ M BHEMEFS , REEBIRELTR. XA
zfs set R RBERES R — N EME.

PUFRBI% tank/home B atime MR E A of .

# zfs set atime=off tank/home

Besh , (MRS RIS AR X R RE . B30 ¢

# zfs create -o atime=off tank/home

ATMERAN TS TIRMMER (IRA/INEIEINF) TEEHFEME | skveTPEZ, HPE
— EREA FIRAER b, BTFRATT , B8 EERRS , RABERRTFEN. LT
PO zfs set VAR SFWHETRIEI |, 7£ users/home/mark X ARGEH ¥ quota BME
BB FE 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

RERIE 100% WA RG ERERY , MEBREMTUATRENHEE

# zfs set quota=20gb users/home/mark
cannot set property for '/users/home/mark': out of space

EUFRIERSANE | HESTANEFE |, {8 nountpoint [sh, FUBHEAER
TUESAEFE , BTLEE NEFE,

BX 2fs set MLWEZER , FEN 2fs(IM),

A& ZFS B

BFIFEX EAXARGEARE T AR =8 , BNERT BCAAmeE = @5 , Bif
AR ER BRSNS ARG AR BRE. WRIRBHSNBREANENREENE ,
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NE X BMREREE. TTRMER 2fs inherit hdTERRENBIE , NMEEMAR
HRGRALE.

PAUR/RBIMER 2fs set €544 tank/home/jeff ARG BRESR. ARG , £ zfs
inherit jBk%k compression JEME , MNT{EIX BIELRATREE off. FIT home FI tank HpA
AHIRE compression BYE , Rth&(FAEREE. MRMELSRT K4 , WEARE
AR RENE (FEARAFIFA 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

MBIEET -r &M , MEPLERARNA inherit F654. ELTRAEIF | ZéaaS5¥(E
tank/home PAK B R]RER B HIATE JA{LHBLE A compression BMEMKIE :

# zfs inherit -r compression tank/home

E-EEE A -r ERATERITE R GRS LT EIERE,

X zfs inherit HLMELZER , BSN zfs(IM),

& ZFS B

EHBMENRERTEREM 2fs Uist 4. AXREZER , ESNTIHEAE ZFS
B [131]QE{EE , ST RAEANEAEGRS | EER 2fs get SUEBREATRM
FERRER.

E/}EU%}% zfs get SRRAAIBIREREMLE. T REIIIMTESIEETRRANE

# zfs get checksum tank/ws

NAME PROPERTY VALUE SOURCE
tank/ws checksum on default

55 PU4Z SOURCE FRIRILBIEERIKRIR. TaRE X ATREHIRME.
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x53 T HEM SOURCE B (zfs get #54)
Source {& iEA
default éﬁ?%%&#E%ﬁﬁ&ﬁ?ﬂﬁ‘aﬁiﬁiﬁﬁtb%ﬁﬁo FRRRZ BN
HH.
inherited from dataset-name ZBMAELRA R dataset-name FTHEE IR EIRSE.
local {8 zfs set A ANEIEE BNIERE X BMA(E.
temporary ZEMERFER 2fs mount -0 WHNREM , F+E{UEHEEIAEE
ﬁn BRGENESRBENESEL | 155 L FERIGRIESE
M [141],
- (none) R R, HEH ZFS &%,

AT AR Y s\ KRB SRS BME. DUTRBIER a1l KT

# zfs get all tank/home

NAME PROPERTY VALUE SOURCE
tank/home type filesystem -

tank/home creation Mon Dec 3 13:10 2012 -

tank/home used 291K -

tank/home available 58.7G -

tank/home referenced 291K -

tank/home compressratio 1.00x -

tank/home mounted yes -

tank/home quota none default
tank/home reservation none default
tank/home recordsize 128K default
tank/home mountpoint /tank/home default
tank/home sharenfs off default
tank/home checksum on default
tank/home compression 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
tank/home xattr on default
tank/home copies 1 default
tank/home version 5 -

tank/home utf8only off -

tank/home normalization none -

tank/home casesensitivity mixed -

tank/home vscan off default
tank/home nbmand off default
tank/home sharesmb off default
tank/home refquota none default
tank/home refreservation none default

136 7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



=18 ZFS BM

tank/home primarycache all default
tank/home secondarycache all default
tank/home usedbysnapshots 0

tank/home usedbydataset 291K

tank/home usedbychildren 0

tank/home usedbyrefreservation 0 -
tank/home logbias latency default
tank/home sync standard default
tank/home rekeydate - default
tank/home rstchown on default

zfs get f -s WA TRBIFIAEEZE B RNEN. B HEREHRR—MESH
M3k , ATHEAEMTERIRER., NS RABTECRELNENE. FRRNIREaFE
local, default, inherited. temporary #0 none. DA R/RBIEB/RT 1E tank/ws _EASHIE
B EM.

# zfs get -s local all tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws compression on local

A EARMEBI RS -r s S A |, PUELUE RN BIRTERE XA RS BTE TR K
ﬁfﬁﬁ'ﬁo HELTRBIF |, BUEEAREBIRT tank/home F FTA X4 AL FTA IS B

# 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

A AERTEE B REMBE R TER 2fs get HLTWMBEMME , XEKEZGSXT
P ESS RS A . BN :

# zfs get -s local all

tank/home atime off local
tank/home/jeff atime off local
tank/home/mark quota 206G local

BX zfs get HLAMNELZEE , BN z2fs(IM),

EHATREMAR ZFS Bt

zfs get B XFF NGRS AT EITH -H F1 -0 &I, ATRAMEF -H ERM AR EEFHF

Al Tab FRIBHRTIE, FR BT AESERET AT, TTRMER -0 ST 7

HEFHL

= iﬁ name AL SIESHIREBMSIR—IEER , 20 “N 4B ZFS B [116] T

» I IESSRNFETE nane, value, property F source i35 , [FHRMEZTHE
M, THEESHIRRBEMESIER.
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L ZFS XHEARSE

PAR RGN BAZNMAIE B -2fs get A -H FN o IEHURAE R EANME

# zfs get -H -o value compression tank/home
on

'_pt Em%ﬂ%ﬁiﬁ*ﬁ%%*ﬁﬁﬁo B4n , IMB ¥4 1000000, HE AR A
FEMH :

# zfs get -H -o value -p used tank/home
182983742

AIESER -r EMSaTAREEm , U PARAME ERREREKRE. DLTRAIE
E}F}H\ﬁ;iﬂ -r TR B XA RS2 #RAN export/home R E fR{XH used BI(E , FFTE
R

# zfs get -H -o name,value -r used export/home

R ZFS ARG

ANNAT ZFS A SRS,
n B ZFS R [138]

» “HEH ZFS XHARLY [140]

= FAIERTEEREM [141]

» CHUNHERL ZFS XA [142]

I8 ZFS HE A

BREBET , ZFS ARG BatER. TAMAE X RS EERRITA
WMATIRTR,

Foh , WA ATERIER{ER zpool create ] -m EH AN AL REREIETR. B
KEEBMHEZEE | 55N 8/ ZFS fFfEith” [34],

T ZFS X AL PR ZFS Bit{F RS EHE T A (Service Management Facility,
SMF) B svc://system/filesystem/local fRE-7ES| SOTHER,., XHERSIERAE /path
T, H path BXHRGREFR.

ATLAEA 2fs set @744 mountpoint MR B ERKE , LA RREERR. ZFS B
HUREERERR (MRFTR) |, FHEFEBRKNAERSE.

ZFS X RG T ERYREE /etc/vistab RN T 7E3| S B ahiEEK.

mountpoint JBME LKA, B0 , 2R pool/home K] mountpoint BMEIRE A /export/
stuff , | pool/home/user JELRE /export/stuff/user f] mountpoint [E4(E.
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EhIEERERS |, 5% mountpoint BMERE A none, AN , canmount BRI
FAsRIE®) B BREER O RS, B XK canmount BHEREZEE , 85 W icanmount J§
M [126].,

WA PAMEFR zfs set ¥ mountpoint BIERE A legacy , NMBTESHERZEOBRE
HXHARS., XPHEOTRABALE ZFS BahERMETRNH RS, AT AETE mount
F umount SATERNIESL T ALK /etc/vistab L. BEESHEBRNELZEE , ES
REG R A" [139].

BaiiER R
" j‘iy mountpoint JBMEM legacy B none BEHMFEIRIZNT , ZFS £ 8ahHHHEHR

" IR ZFS IEEEHENARS , EAXHFRG L RICEURES , 3 H nountpoint B
EER , MXHRGOHRIFRUHERCRE.

mountpoint BMARZ legacy HIFTA RS EIR ZFS KEIE, ELATRAIF |, 42T
— N ER A ZFS BIBEIRNH 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 -

FH5 , WAHRAFRBIFTR , B RE mountpoint &M :

# 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 -

REHT mountpoint JBYE , XHRLK B MIBERRBUHER |, FEMERZIHE
Hm., ERRERRIEFTEHI TR, MR ZFS BT XHRGIEA TEHREMITIER
HEUBER , WARERR | FRZRFIITFBUHER.

RoHERR

BT mountpoint JBHIRE A legacy , AIRMERES TAXKXEE ZFS XHARS. £4
RGBT mount F umount €5 LA /etc/vfstab MAFREH, ZFS #£5| A
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LBEMEBELE MRS , FH ZFS mount F umount g5 SR ASTILZERIKSHRLTR
1THAE, UNRBIRIR T i SR TR BB ZFS AL

# zfs set mountpoint=legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt

B1E5| SN BIHERES MRS , WA /etc/vistab SIHFPIRM—I, /etc/vfstab
SRS T T 6

#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 Fl fsck pass WUREA - , KA fsck BORNERT ZFS XHRSE. B
XK ZFS PIRTBMNEZER , S I “SEME N [14].

TR ZFS XRS5

B AL AL S, ZFS SBIEHH RS, (NS FRERUHEBEM , F
BAHERFEUEHER RGN , ZALEER 2fs mount f54,

NHAEAMSEE 2fs mount LRI LEIR ZFS BRI U ATCHERM B XGRS, %£5
BENERRASER. B

# zfs mount | grep tank/home

zfs mount | grep tank/home

tank/home /tank/home
tank/home/jeff /tank/home/jeff

?uﬁﬂﬂ -a WeIHER ZFS BB XA, FSEHENXGRGASER. F)
n:

# zfs mount -a

EREBIT | ZFS AAVHEHESRIF=BRE. 640 :

# zfs mount tank/home/lori
cannot mount 'tank/home/lori': filesystem already mounted

FEERRMES R TRMTEE, Sl ZFSs TRK™ AR, #i :

# 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

LHEPAARSH , ERESARG RN BT EE R AR, BiESHERE
T BRAERZRAT

140 7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



R ZFS XHRGE

# 54 ZFS $EHHE KA BRI

Bt HHEM

atime atime/noatime
devices devices/nodevices
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
xattr xattr/noaxttr

FEHEI nosuid /& nodevices,nosetuid HIAI%.
A RAE A NFSvA SR EBTNRER BN E it 1R O3 NFS i) ZFS teiaBR.

£ NFS fRS5&5 ERIRSCHE RS/ , NFS B FHLA IMEIX LR AU S RS IA L
X RGHEBNETHAITIRR.

BN, AR A neo BHZFET tank ARG EE P zee ERHAER , MIEXRS
# LB /tank/baz f7 , ERTERR P LENAT .

zee# mount neo:/tank /mnt
zee# s /mnt
baa bar

neo# zfs create tank/baz

zee% s /mnt

baa bar baz
zee% ls /mnt/baz
filel file2

5 FimAES Rt

WMRFEATE -0 T zfs mount L EBRRE T HT—H 9 FTiRE{AHESaEm , 1)
LN EE RN EME. 2fs get SR XL BIHEEIRSE A temporary , FEXHRS
BUHHESRERE AEVIAE. MREEEGRGERERT ENEME , TR IRIE
W, HEEHARMEE.

FELAT7RGBIF , 33 tank/home/neil HFRLZUIRITIRE T RSHEROER . REEBUHER
MRS

# zfs mount -o ro users/home/neil

RGN B R AT HERN ARG RIEE | WIRfE IR remount 1T, FERATIR
B, T LRHERNARLE | atine BUEEIEBUA off :
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# zfs mount -o remount,noatime users/home/neil
NAME PROPERTY VALUE SOURCE
users/home/neil atime of f temporary

# zfs get atime users/home/perrin

AX zfs mount LM EZEE , BS W zfs(IM),

BUBHESR, ZFS RS

JBILEA zfs unmount Fan< AT ABRIEIERK ZFS LRSS, unmount #34AT DARESA4EER
REXGRGBIMENS .

FEUTREIF | IR RELFRIUEER— RS

# zfs unmount users/home/mark

FELLTRBIF | IR RBUBER— RS

# zfs unmount /users/home/mark

WMRLHRGA T EITRE |, W unmount ar KKK, ZBATHURERUH RS , ATA
B/ -f W, MRIHRGNBEATEBRE | sRTBUBESXS G RGNES L/
Do B, SFEERTTRUKE BFREFITA.

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

TIRE AR | ATRME FELEA umount 34 SKERVBHEER ZFS SUHFERSE. Bilgn

# umount /tank/home/bob

BX zfs umount MLHELZEE , BSN z2fs(IM),

FMPUELEE ZFS STHRS:

Oracle Solaris 11.1 Z1ThRIBIFIA ZFS BHLARAKE W, ZFS XZEIH, 1EIE1TIHhR
& 34 Wit BT BT EEE.
BAUF A NFS 1 SMB JISC RS
= NFS & FHLAARS 285K 40
®  service/file-system/nfs (RE2%)
B service/file-system/nfs (EFHL)

B¥XH#h NFS iLBZE | 55 (1F Oracle Solaris 11.2 FEIEMEHRL )
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http://www.oracle.com/pls/topic/lookup?ctx=E56344&id=SVNFS

HEFEHIE ZFS RS

= SMB & FHI RS 2SR
®  service/file-system/smb (R%2S)
" service/file-system/smb (% F#H)
HXRHEA SMB BLEEE (81 SMB O4EE) , 155 M (Managing SMB File

Sharing and Windows Interoperability in Oracle Solaris 11.2 ) #f]“Managing SMB
Mounts in Your Local Environment”,

MM RGAELSIMHZ, — A AZZAM—INA—NHEZ, EATEARIE
XHRGTHSERIEHKENE. RETRT , IBXHRGHANLEZ. BE |, #olEf
ZZH], NFS REBMFALEs. RAGETHEHRNLZE , NFS R E3E3N.
R ZFS X ALK mountpoint BMRE A legacy , W R BER I {F FBIESLH) share 45
SHFINHRE.

" share.nfs BMEBEBRPABIAITIRT BT XA NFS =] sharenfs B,

= share.smb EMEMABIAITHRF BT EXFNAES SMB =) sharesmb B,

" sharenfs B sharesmb BHEDFIE share.nfs B sharenfs BHEMFIL.

®  /etc/dfs/dfstab XEEARFATES SHAZXHRAS. REXEEMIEIHIHZ
HALZ., SMF B ZFS 5 UFS HEZ(EE. , MBAEEH S| SASN B EZHAR
%, WINBEENKE |, H sharenfs B sharesmb BIERIZE A off KIFTH X RS 7E5|
S THEZRE.

= sharemgr FHORNEIH., £45H share iy N0] BT REESHEE. HS AL TH
I~

®  share-a & SRAATH share -ap @S2 , Bt , HEXHARGH EIFAM
H. share -p EAHATA,

B0 , AREHZF tank/home RS , EERIMN TEE :

# zfs set share.nfs=on tank/home

£ E—RFF |, Xt tank/home XHERGIRE T share.nfs B |, share.nfs BIH{EGLR R
EMHTRRUERS. 4 -

# zfs create tank/home/userA
# zfs create tank/home/userB

EEAT UM A XM RS HF R KB E , el DUEXINE BIHE. 640 :

# zfs set share.nfs.nosuid=on tank/home/userA
# zfs set share.nfs=on tank/home/userA

{£5 1) ZFS H=3E7%

Oracle Solaris 11 &AM FF , Bt , B DARERZXHRE. BEERE
hRAI2 T HE,
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n BES(ER z2fs set share a5 ZFS XHAZA NFS Bt SMB =,

# zfs create rpool/fsl
# zfs set share=name=fsl,path=/rpool/fsl,prot=nfs rpool/fsl
name=fsl,path=/rpool/fsl,prot=nfs

m  SR/E% sharenfs B sharesmb BMERE R on LAFHRILE, Hia0 -

# zfs set sharenfs=on rpool/fsl
# grep fsl /etc/dfs/sharetab

/rpool/fsl fsl nfs sec=sys, rw

AT RUMEFRIELH 2fs get share e BRI ARGHE,

# zfs get share rpool/fsl
NAME PROPERTY VALUE SOURCE
rpool/fsl share name=fsl,path=/rpool/fsl,prot=nfs local

A, BTFHRZHRSH share 0N THF , UEEXHARGFREMES , £iE
755 Oracle Solaris 10 ZfThRPHNEIRISN. Hlan , ELZHEA ZFS XHARS -

# share -F nfs /tank/zfsfs
# grep zfsfs /etc/dfs/sharetab
/tank/zfsfs tank_zfsfs nfs sec=sys, rw

LTHEHEIESHE UFS IHRZHMEETE—H

# share -F nfs /ufsfs

# grep ufsfs /etc/dfs/sharetab

/ufsfs - nfs rw
/tank/zfsfs tank_zfsfs nfs rw

W ZFS ZEI%

zfs set a4 AT BT NFS 2k SMB MY ZR AR ZFS RS, 2E , BT 7ES)
B HRGIEE share.nfs BY share.smb B,

B0 , K EF tank/sales XHRSZ. STTENA, , BREALZAREEEIR.
Jaft tank/sales/logs XM EENHEF |, A4 share.nfs BHESMAR| GRS
H tank/sales/log MRS SR E R RIZARIAR,

# zfs create -o share.nfs=on tank/sales
# zfs create -o share.nfs.ro=\* tank/sales/logs
# zfs get -r share.nfs tank/sales

NAME PROPERTY VALUE SOURCE

tank/sales share.nfs on local

tank/sales% share.nfs on inherited from tank/sales
tank/sales/log share.nfs on inherited from tank/sales
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tank/sales/log% share.nfs on inherited from tank/sales

TR T A EUARZ S RGHR T E AL root Vi[AIAUR -

# zfs set share.nfs=on tank/home/data
# zfs set share.nfs.sec.default.root=neo.daleks.com tank/home/data

AEEEMMER ZFS =

TEEFRENTRAAIRA 34 Mt |, IR T FEZE1%L , ORI A ZFS BMdk& , A
MERMMFITHZH, SN HZRHDE BN SAIRH) share B, share BHERL
share. BIZBFF KM ZFRFRIR. share B RHEIFE share.desc, share.nfs.nosuid Fl

share.smb.guestok,

share.nfs BMIEHIES/SHA NFS X, share.smb BHIEFHIEBEA SMB F, 154
B4 sharenfs #0 sharesmb BYEGFRIP] A |, R AEH B |, sharenfs & share.nfs K71
% , sharesmb ;& share.smb A% . ANREHZ tank/home LHFRSGE , EFEAZMUAT
E‘]im‘}f :

# zfs set share.nfs=on tank/home

TEWIRBIF |, share.nfs BIESMAZMEMEARICHRS. 620

# zfs create tank/home/userA
# zfs create tank/home/userB
# grep tank/home /etc/dfs/sharetab

/tank/home tank_home nfs sec=sys, rw

/tank/home/userA tank _home userA nfs sec=sys, rw

/tank/home/userB tank_home_userB nfs sec=sys, rw

IRt ZFS L= 4kK

1EIRF , R sharenfs # sharesmb BYERFRIHRGAA, HthkZIHEA7ME

HEFNEFH . zfs/shares XHF , REBEKIK,

—MEAFNE | REQIE T WHRXTLA sharenfs 3% sharesmb RIFT RS |, B
4FETF sharenfs B sharesmb E AN RGAIZRERLZ. BEE , MREHEE
sharenfs WE A on , MEFRAHREFLENRELZ R EGHE NFS 4HE. 4
1 :

# zpool get version tank

NAME PROPERTY VALUE SOURCE

tank version 33 default

# zfs create -o sharenfs=on tank/home
# zfs create tank/home/userA

# grep tank/home /etc/dfs/sharetab
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/tank/home tank_home nfs sec=sys, rw
/tank/home/userA tank_home userA nfs sec=sys,r
——
=
ZFS st =

FEA R G EHZF , B UFE SMB IMEHRESRMBMERRME L MR IEM. Bl
w

# zfs share -o share.smb=on tank/workspace%myshare

£ E—7R~HIF | zfs share #3542k tank/workspace MHERGEAIIE T £ A myshare B SMB
HZ, EA]PUBT SRS . 2fs/shares BRiR] SMB £ Z AR B/REIRESFE
BURE ACL, &4 SMB HZIHEHEK) . 2fs/shares XHFFRR, BIA0 :

# 1s -lv /tank/workspace/.zfs/shares

-rwxrwxrwx+ 1 root root 0 May 15 10:31 myshare
0:everyone@: read_data/write_data/append_data/read_xattr/write_ xattr
/execute/delete child/read attributes/write attributes/delete
/read_acl/write_acl/write_owner/synchronize:allow

MALEZ N ARG AR Z B, NRIEL—IRBIFH share. smb.guestok EBMER
MBIRLXHRS | WERMERARAR G2 HE. Fian -

# zfs get -r share.smb.guestok tank/workspace

NAME PROPERTY VALUE SOURCE
tank/workspace share.smb.guestok on inherited from tank
tank/workspace%smyshare share.smb.guestok on inherited from tank

EAGARGNTFERENEZN |, GAIREFIE NFS MEF AT RELRARE, a0

# zfs create -o share.nfs=on -o share.nfs.anon=99 -o share.auto=off tank/home
# mkdir /tank/home/userA

# mkdir /tank/home/userB

# zfs share -o share.path=/tank/home/userA tank/homeSuserA

# zfs share -o share.path=/tank/home/userB tank/homeSuserB

# grep tank/home /etc/dfs/sharetab

/tank/home/userA userA nfs anon=99, sec=sys, rw

/tank/home/userB userB nfs anon=99, sec=sys, rw

L RBIEREAT | RIS A EABH AR T IERT , B CERSIH share.auto
éﬁjﬂg;@*ﬁﬁ AXHAGRESREZ., SRZHHMEZEMARR , share.auto B
NG

B AF NFS £ZREAMERGEHE, RpefEda NFS HE AR AHLHAZ. 6l
LU

# zfs create -o mountpoint=/pub tank/public
# zfs share -o share.nfs=on -o share.nfs.public=on tank/public%pubshare
# grep pub /etc/dfs/sharetab
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/pub pubshare nfs public,sec=sys, rw

A% NFS 1 SMB X Z BHANEMRER , 155 M. share_nfs(1M)
share smb(1M),

ZFS Bz =

FEBINEZR , ANXEFARGELHRTMERE—RIFELKR., MBREFREXFARG LR
HElA | B2 .RTFI#%/JL%?T\EPE@—T—?* MRERBLEIRPAEGTE , BHBHAT
RIEFR (). 540 , data/home/john IR IRZFRE data home john,

JBITIRE share.autoname BIERFR , ATATERIR BN ZNE XHAZ B FREHFTE
2R, TEARHEAFERZITE 2R BRI RS AR, Hlan

# zfs create -o share.smb=on -0 share.autoname=john data/home/john
# zfs create data/home/john/backups

# grep john /etc/dfs/sharetab

/data/home/john john smb

/data/home/john/backups john_backups smb

WMRTEE R THEREHIH RS _EIERES share 6548k zfs set share f4
H share.auto EXEFINRER off. ERMNGSIBALSBBEDELE., HAFTKIN AT
LESIRFZFFMEMRENGZLZE.

EEZ7I— ZZF:ES :?L{F:ILﬁ

BIIEA 2fs get HSBRNHLZEMMNE. UTRAISRT AR R—IXHRE
B4 share.nfs @M :

# zfs get share.nfs tank/sales
NAME PROPERTY  VALUE SOURCE
tank/sales share.nfs on local

AT RBIBR T A BR R AR share.nfs @M :

# zfs get -r share.nfs tank/sales

NAME PROPERTY  VALUE SOURCE

tank/sales share.nfs on local

tank/sales% share.nfs on inherited from tank/sales
tank/sales/log share.nfs on inherited from tank/sales
tank/sales/log% share.nfs on inherited from tank/sales

zfs get all S SIBENBERDY REZEMEE.
ATEEFERATEAERE X NFS 5 SMB £Z5EHIFEHFMER -

# zfs get share.nfs.all tank/sales
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NAME PROPERTY VALUE SOURCE
tank/sales share.nfs.aclok off default
tank/sales share.nfs.anon default
tank/sales share.nfs.charset.* ... default
tank/sales share.nfs.cksum default
tank/sales share.nfs.index default
tank/sales share.nfs.log default
tank/sales share.nfs.noaclfab off default
tank/sales share.nfs.nosub off default
tank/sales share.nfs.nosuid off default
tank/sales share.nfs.public - -

tank/sales share.nfs.sec default
tank/sales share.nfs.sec.* Ca default

RAGHEZANEZ RN  FEEERIEREES RSB, 5120 :

# zfs get -e -s local,received,inherited share.all tank/home

NAME PROPERTY VALUE SOURCE

tank/home share.auto off local

tank/home share.nfs on local

tank/home share.nfs.anon 99 local

tank/home share.protocols nfs local

tank/home share.smb.guestok on inherited from tank

E% ZFs X FEitE

ATUBE ARG HF 15 E%‘ﬁ%’fﬁﬁﬁ*ﬂﬂﬁqJETE%EEAI%EE'T’HEo Bian , anR#E
B RG AT RE IR |, NI EIRE A off,

# zfs create -o share.nfs.ro=\* tank/data

# zfs get share.nfs.ro tank/data

NAME PROPERTY VALUE SOURCE
tank/data share.nfs.sec.sys.ro * local

# zfs set share.nfs.ro=none tank/data

# zfs get share.nfs.ro tank/data

NAME PROPERTY VALUE SOURCE
tank/data share.nfs.sec.sys.ro off local

WRBIE SMB HZ |, B RAURND NFS HZ MY, 440 -

# zfs set share.smb=on tank/multifs
# zfs set share.nfs=on tank/multifs
# grep multifs /etc/dfs/sharetab

/tank/multifs  tank_multifs nfs sec=sys, rw
/tank/multifs  tank_multifs smb -
iR SMB #RX :

# zfs set share.smb=off tank/multifs
# grep multifs /etc/dfs/sharetab
/tank/multifs tank multifs nfs Sec=sys, rw
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CIANESAEHBILZ. HI :

# zfs share -o share.smb=on tank/home/abc%abcshare

# grep abc /etc/dfs/sharetab

/tank/home/abc abcshare smb -

# zfs rename tank/home/abc%abcshare tank/home/abc%alshare
# grep abc /etc/dfs/sharetab

/tank/home/abc alshare smb -

RTMBUHRM ZFS £=

/J

HEAZE A ELZTMARHHES., 6120

# zfs unshare tank/home/abc%alshare
# grep abc /etc/dfs/sharetab

#

# zfs share tank/home/abc%alshare
# grep abc /etc/dfs/sharetab
/tank/home/abc alshare smb

A zfs unshare 650 | REUBRZEMBEXHRAGHE, #£ iXTIf’-“FZ{Q,JJiH:'I zfs share
WS Z A RZEIRE share.nfs B share.smb BHEZ T , XEHZRRIFIHER

/Cro

&L zfs unshare AR AERIREE XKEE , £ A XHERG AL 2fs share
W SIECA S RGRE share.nfs B share.smb BHER , BEIISEMETHERE.

ﬂﬂ“ﬁﬁf ZZF:ES 7 \;35
BOTPUBII¥E share.nfs B share.smb BIEIRE A off SKEUBX RS HZE. 640 :

# zfs set share.nfs=off tank/multifs

# grep multifs /etc/dfs/sharetab
#

BOTDUMEA 2fs destroy ik A bR ZHLF. Hia0 -

# zfs destroy tank/home/abc%alshare

£ FBXIFFK ZFS XHHF
& Oracle Solaris 11 Fr4 , #8]PAFE Oracle Solaris JE£ RAXIHAIEM A% NFS £

Fo

= WRHERT XA ZFS XM ARG REAEIF R RESETR A, M BRI HEZ

=
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» WRXHRGALTAIFL BXISEE R EIEL RSP R , WA IELE BXIg+
HEGHRGE, MRXHARGCARMEEFEE XIS , RIRBEERAEZESEH share 65
REZ A RSE.

%0 , /export/home/data F /export/home/datal X{HERLBIAE zfszone HHA] A,

zfszone# share -F nfs /export/home/data
zfszone# cat /etc/dfs/sharetab

zfszone# zfs set share.nfs=on tank/zones/export/home/datal
zfszone# cat /etc/dfs/sharetab

ZFS HEZ T3 /453 R0

KRBT R

» SAFTEIBRZRBMERHRE - SAMSIEBCHEFRGR (E1(1387E Oracle
Solaris 11 ZH4IiE) B} , sharenfs # sharesmb BHAERMETEIEAIERELE
Zet., ERSHEAT , " BEEZEANHRS , IEESZREZBUEMS RN
—HEFRND L LT, RAEXRZHERT  SABRESMATERNLZE | fRL, &
SATBEPLEEAEE R AR EZHIRE.

= M Oracle Solaris 11 F+2& - fEtALREIRA 34 2 fa , F— AN HEARGHEZEEHES
BT RESRK , RAGE RS FEE TN, FHESREFLIZN G2 RS 2 1EM
B, (ERBEFI A Z LA,

» BRHZEMME:

# zfs get share.nfs filesystem
# zfs get share.smb filesystem

n NR3| EEE|BM BE , iE# sharenfs F sharesmb BHEE AHH[FI4ME.

= M Oracle Solaris 11 F£% - 7 Oracle Solaris 11 1 11.1 & , sharenfs #0 sharesmb
BHERBER off Al on FI/ME., XLEBUEABRTE XL ZIFE.
/etc/dfs/dfstab XHFABRTES SNEZNHARS. 3|5, ¥EmZ65EE
JERANMHEARG L ZM A CIEE ZFS X AL, B sharenfs B sharesmb & A on
B, BEREE.
sharemgr #AAHEAI A, 1£58 share S SA] T RIR LR, share-a i
SPAATH share -ap a2, It , £ZEXHRSERIFAMR. share -p A
BH.

n FHRAL - MRRZAITRFHEMEE M| 5@ Oracle Solaris 11 BE , W ZFS
ZRENEMN. JE ZFS HEARZ N, MRITHE S| SO%IAK BE , NIV ERIT
pkg update HEZ BB RMRENELZAEMNRIAE , DMEFEBIRE ZFS HERCE.

FRIBEM BEF , (£ sharemgr show -vp & A FIL FTAHZRHRCE.
RN TGRS EREZEME

# zfs get sharenfs filesystem
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# zfs get sharesmb filesystem

WMRIREIZELIBM BE , B4 sharenfs F sharesmb BHELAKAEF sharemgr E XLHIFT
BHEEENHIFRIAE.

EL BB ZATH - £/ unshare -a @348} unshareall G4 AIBUHHZE AR
4, (BRALEH SMF KERGEEE. MREXEFHZNENHRE , WEKE
BRZRGEESEPHINE , FBR—NMER.

HEbR ZFS X RGH F R

KEUTHZHEREN :

FHEFR AR FREE

AR RGRAS TR - 2NRIBITRE share.nfs B share.smb BIEFR
HEHHZ | WABREARRR 34 , XHRGBREFERH 6.

= 7£ NFS % BRI ZENIMEFIE - ERZXHRG G NFS REB[RF A 4=
17. BRI NFS £, KREEHmfinREE.

» FHRT FERZENARS  BEFARTAH - R T HELZNAS  BEEXEMR
HE XA TR AW, XEHZIEALZ |, RAZAT share.auto B, 1R
share.auto W& A off , M RBEFEAGELE , DERFI SFREHNEZEL®S. I
BHEZATRERMT :

# zfs get share

NAME PROPERTY VALUE SOURCE
tank/data share name=data,path=/tank/data,prot=nfs local

1. WRIBAT share.auto BME. MRFEH , BAZEM.

# zfs get -r share.auto tank/data
# zfs set share.auto=on tank/data

2. ENHFXMHARL.

# zfs set -r share.nfs=on tank/data
3. B R FEMRHELE , RAREHCE , XHTEMNGLSABEMTNETT.

# zfs list -t share -Ho name -r tank/data | xargs -nl zfs destroy

4. MRLE  EFSIRGERE,

# zfs create -o share.nfs=on tank/data%share

RBPROEEEGBLZNEZEM - 7 2fs clone F zfs send FfEF , HEE
MEFN . zfs/shares STHFHIANE TR, .zfs/shares B S TERIBFHREBAE
zfs clone F zfs send k. F X zfs send ¥ zfs receive EIEHIRIK BHEIT AN
VR, WES WH ZFS RN AR EMEE" [183]. T RERIEZ G , FTE
%#ﬁlﬂeﬁi—ﬁﬁ%ﬁ%ﬁﬁ , T B A B BB 1E ZFS RS B v
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» HEEFEREYK - IRVEGEEZNERBTHAZSEHZ FRMEK , U
TJREEEA auto.share B,
» FEEERBZEIESE - RUREAXSAM , RAZHK BRI ST HETTIA S
—L&;z .lﬂﬁ'ﬁ']ﬁ%ﬁ/\%z—\gim& MREFEMZ ATFEELE |, NETAE A L Z4HHE
NSRA]RE

TRIETEMHEREURMRENNAN (MRFR) .

HERE i%ﬂﬂ fRRTTIE

INVALID ZTH , RAERTFA—BHEESHE SXFERAUNTHLSENLZTHt=E !
ﬁﬂit R,

# zfs share FS%share

FANTH LS4 BRE XEZHWANE o FR @S
?ﬁﬁEE‘]’f&R/ﬁé‘ SCEIEMEER |, RAFERMI

SHARED HZLFHEZRE. iﬁﬁuﬂﬂﬁ%{’ﬁ
UNSHARED HEFWEDIIELE, {F zfs share S EHHZANLZRACH

. \z)tl.l

UNVALIDATED HEHTHW., BEMUHZHAHERGET  F/ 2fs share GSEFEZBNHZTHR

ﬁEiE&H:Tﬂi RE. BlE0, ERER  IHRZ. MRHREEASTHE , U

KBTS J:ﬂﬁuDiZ%E‘]%ADi REFAZBARNRE GEERTHE R

&E , RREEZN ZFS BHES  "SHARED" (BXE) ) , BEATRET 38

E,@ﬁiﬁﬁ&?ﬁ%iiﬁiu WREEA "INVALID" (TR) ) . &, &0]
PAMER share -A 54 EIJHjﬁ)TﬁE',%%cI#%aL
HFTELZ. USSR EHRHREFRAT
BHZHEHNTH "UNSHARED" (J=ZF) (BHUE
EFRIEZ) B "INVALID" (L) .

WE ZFS ECEnfnngs ==|a)

152

ATAfE A quota BMEXT U RS n] DA RS = R R E RS, b4 , BT AEA
reservation BMRMRIEME —E NS T REMIGASER. XN BHERNAT
BE T ENRXSRE ARSI REHKFTE .

MFLE , ZRXT tank/home LEHFRGTRE T HCEN , W tank/home REFTHE FRERK

SR T EERNGERIIAECE. FFE , 20RA tank/home FEE T TR ZS(A] , [ tank/home
éﬁ#ﬁffﬁﬁﬁ’“ﬁ}ﬂﬁﬁm”lﬂ NHRGERENE RRERNUETEIZER used B
MEHITIRE .

refquota 1 refreservation AT EIENMHARLETE , (BEALEER (A0REMNT
f%) &5 RS TERTEER.

eI Solaris ZAThRT , AR DARYE B T45E A PERAB RS AT AR = REkix
& user 3 group LA, RREETH. BTXHARGRA 4 KWXHRGHETHARA 15
AR B R P AABCRURME
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e ECERANTR R =R DhREE B FI T BN ARG , BEELT LA ¢

s FEYHRGERHEEARERRE TR |, #/ quota A reservation BHMSRA
&,

®  refquota Fll refreservation BHIEESTEREH AL S AR T,

® ¥ refquota B refreservation BB ST quota B reservation @M. 0
RWET quota 3K refquota BM , NI BHE—ERIRIEERG KK, TTRESRE
KTF refquota ) quota, a0 , AIRBLEARBHIL B , NAJEEIERB L refquota Z
BISKFRE Y quota,

s FBAFARCEIRE T —FAE | TTAERBRE A K ARER T BRI E TR
T[], FIANERFIREE,

BREERFMMBTRNEZEE  FEIERE ZFS XHRGHECER [153]F1%
& ZFS XA (8] [156].

BE ZFS N4 ASBCER

{FF zfs set # zfs get @S RUREFE/R ZFS MHRGHECEL. ELLTFREIF | £
tank/home/jeff LI&E T 10 GB HIECAR :

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

# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE
tank/home/jeff quota 10G local

BCEA & RoNE 2fs list F of dpSMIIE . 540 :

# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home 1.45M 66.9G 36K /tank/home
tank/home/eric 547K 66.9G 547K /tank/home/eric
tank/home/jeff 322K 10.0G 291K /tank/home/jeff
tank/home/jeff/ws 31K 10.0G 31K /tank/home/jeff/ws
tank/home/lori 547K 66.9G 547K /tank/home/lori
tank/home/mark 31K 66.9G 31K /tank/home/mark

# df -h /tank/home/jeff

Filesystem Size Used Avail Use% Mounted on
tank/home/jeff 10G 306K 10G 1% /tank/home/jeff

BIEE , B tank/home AF 66.9 GB I A] A =8 , {BET tank/home/jeff TFTEAC
&M , tank/home/jeff F0 tank/home/jeff/ws & EINE 10 GB fa] BBk %S E).

X RGERE refquota , URBIAHRG AT MERNMETEE. RIRHIABE
JRAETE AEEE A, 5120, RIBS BZEARL0E studentA (K 10 GB BCAl.

# zfs set refquota=10g students/studentA
# zfs list -t all -r students
NAME USED AVAIL REFER MOUNTPOINT
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students 150M 66.8G 32K /students
students/studentA 150M 9.85G 150M /students/studentA
students/studentA@yesterday 0 - 150M -

# zfs snapshot students/studentA@today
# zfs list -t all -r students

students 150M 66.8G 32K /students
students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -
students/studentA@today 0 - 100M

ATEMAE , T CHRGEREHMECH , A EERRE RN =, 520

# 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

TEHABULT | studentA A[BESIAE refquota (10 GB) #EFR® , {BstudentAr] AMIFRSCHF
TR E |, BM{EF/EIRER L2 2Nt

E LB | zfs list ik BRAAMECAFHRR/NE (10 GB 5 20 GB ML) . &
BEMANECHRE , BER 2fs get 4. HlN :

# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE
students/studentA refquota 10G local
students/studentA quota 206G local

1E ZFS XHAGH R E B FFAR R
AIAf# A zfs userquota 8% zfs groupquota #p&ANRE A FECENEZARCEN : 520 -

# zfs create students/compsci

# zfs set userquota@studentl=10G students/compsci

# zfs create students/labstaff

# zfs set groupquota@labstaff=20GB students/labstaff

BT A B/R 4T FECAE A BCAR -

# 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

ATREE BT Bk R — A PER A AR S RNE AT L

# zfs userspace students/compsci
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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 20G
POSIX Group root 350M none

RHEN AR P SARBE T EERAERL , TR T B

# 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 ti &AL EBRA AN | MEBRTBHMI RS
RMER%IER.

ATRURAT A =B AR FECAEk A ACAT -

# zfs set userquota@studentl=none students/compsci
# zfs set groupquota@labstaff=none students/labstaff

ZFS X4 AL PRI LT TIRE

. ERXNHARG EEERN A RO R R ARZ B sk,

» B , ETEARFASARIN RS S 2R RE | N A FakB R,
E@Eﬁ; , {0 zfs send ®4 (BMERT R EM) BIEME , KRS EFRH A

Al

s SR P REEVIRI B C R T RME B, root A PE#IR T userused 3%
groupused 45X A P E] RUAIRI AT A A ek S ENEIKIS E.

. REEET ZFS . BT NHARGIEA 4 KXHARGEHE T HARA 15 Mk E
userquota A groupquota B4,

F PANERCAI SR AT RERAEIR JLAbEY, XFMIERELRE , ARG R 18 H BCAiFFH1E
BHAENIRME (FIE7R eoquoT #RIBE) 28T, M ReE i HACH.

BRTLAEFRESE quota B H NFS IRGE (6iIgn , #5387 ZFS X RLE) FHIAFEC
. NHEMETK quota fr SV EBRE D HF FECHNELES. 6120

# 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

g;%%;zﬁﬁﬁ)ﬁ@ﬂ%ﬁ , MEARERBEECHRS] , MATRAER quota -v 4B F M FHAC
M. Han -
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156

# zfs set userquota@studentl=10GB students/compsci

# zfs userspace students/compsci

TYPE NAME USED QUOTA

POSIX User root 350M none

POSIX User studentl 550M 10G

# quota studentl

# quota -v studentl

Disk quotas for studentl (uid 102):

Filesystem usage quota limit timeleft files quota limit timeleft
/students/compsci

563287 10485760 10485760 - - - - -

WE ZFS XH ARG =)

ZFS M =81 & Withh A ECARIE T 2R &£ 8 R =18, Fit ﬁﬂ%ﬁiﬁﬁ SEE
BIEMRARTR |, NABEABIREMBZTE. BRSBTS RN EEREERL
?EEPEEETE‘]EZZ&’EI‘EHEQ JBIHFER 2fs set M zfs get AT LREMER ZFS TR
ZS(8), B0 :

# zfs set reservation=5G tank/home/bill
# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

TRER ZS (R BEA RN zfs list dp-SAOd . I20 -

# 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

B/EE , tank/home 1§ AR TEIA 5 GB , 1B tank/home BHEHEBERSIHNETEET
/T 5 GB, EAZEEIRMRT A tank/home/bill TREEMIZSE], TREB T @RI ARSHZ
SRERAMETEN , T ARXERENEIERE T, SR AXHES.

# 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

REMPHAMBNZ=EAA , FEEPIRENSHHERRET HECH , PURE(EREER
btﬁﬁl“”"lﬁ?%aﬂ‘]mﬁ SIE). BUREARES AR MRS TR R (8.

BB ZSETE BN, ki %_mﬂ%zﬁsﬂ%&ﬁﬁ”“@ﬁ IS
ST SRR MEEA B SAF |, MEEAS - A ME SRS RE— B HE.
B0 :
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# zfs set reservation=10G tank/home/bill
# zfs set reservation=5G tank/home/bill
# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

A[IBIT R E refreservation TEE & [ASRARIEAR TEUEENME T(E) , AT RIANEIEIRE
MrerE AME T, KRBT A TEERXSIRENERTIEN , A5 ¥iESE
HIBCEANTREE = RISt T4k, a0 -

# 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

WA A E— ¥R EME TR , DRIEBIRETRFARR A, 5120 :

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 20.0G 13.26 19K /profs
profs/profl 10G 33.2G 18K /profs/profl

FAMME = R EAELNERTEA.

ELEBIF | 2fs list ik BRAMECEFRR/NE (10 GB 5 20 GB MHELE/M)
BEWANECHNE , JER 2fs get 4. BN :

# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE
profs/profl reservation 206G local
profs/profl refreservation 10G local

WMRRET refreservation , NYNHLELLTREL == (8] 2 MG B B AR TR == (R SR A 4 %K
EEP LTS BF DT, 7 s IR,

% ZFS X AR5

IR E X EAES I TIRASA SR EMENIE TR | BiRFTA E T2 (ERBR A R Egw
HI¥IE. (E ZFS MBI RN TATR

" ZFS M5 ZFS o SAMEM, SHM ZFS BIE—+ , MERE (FIEAEK
MEZERH) BEHPITH.
 EATAERIIAREEL , REXSENTT FHR, ATARE IR E MR

5.

= 7£ CCM #1 GCM /T |, ERBEAKEH 128, 192 1 256 K
AES (Advanced Encryption Standard , SZ&INEArAE) SHIBIITINE,
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= ZFS fin#{#A Oracle Solaris MNEAEL , ZIELR BN AVFE AR N BIAREM ]
R4 IR AR A AR SREL,

w  UET, BITEN ZFS MRS ARGEHEAS OS A (HIan /var BR) SHTME , BME
E R AR RS HLE L.

= ZFS MNZER] AR RS4RI,

s INRE—BRAFPDELT create. mount. keysource, checksum PAK encryption AX
FR , WRZF o] DABIEE N2 iS04 DA R BT 4R 4E .

ATRMERIEE ZFS U AGR ENEREE , (BETIAERX KM, fian , FERRATME
BHRIEIL T BIERT tank/home/darren LAFRSE. FRAMIMERE ZIRAEMAO LS5
&, OSERKEWRE DR 8 MNFH.

# zfs create -o encryption=on tank/home/darren
Enter passphrase for 'tank/home/darren': XXXXXXX
Enter again: XXXXXXXX

ARG EBRMNE. a0

# zfs get encryption tank/home/darren
NAME PROPERTY VALUE SOURCE
tank/home/darren encryption on local

YT RGERNNEE on B, BREAMIMNEEE XA aes-128-cem,

AEBART MERGFROEIENEREES. N EFIFTR , EREMEBRIAGRGN , &%
BTN 2fs S HEBRINZ, BERBANLT X (KA raw 8 hex X)) + ,
HEIREBALSLE.

ARG NFN E B 1E keysource BHEFIEER , 2ITFFHT/R ¢

keysource=format, location

n BATIEZ—
= raw- JUAHBATFT
= hex - TRHHIELAF R
= passphrase - AV BRI F TR
» VEANTIEZ—:
= prompt - BIBRSHBEXHREMNIENEMATHROLSEE
= file:///filename - WX RO MESHEX RGN E
" pkesll- fiR PKCS#11 SRR E4AE O 455 B URI
= https://location - BAAX AL BN HERE RS ENVE. FEVUER

BT IEBA FEREMTBEE. HRIBTE keysource BHERIERER D FERKIAN
7 , X URL 4T GET AJ{UR [O| 24AET O 4535 .

XF keysource {#F https:// ELLFFES , RS ZHRAAFNERMIME tibcurt F
OpenSSL 5ERNED. ¥ ECHKE{E m B PeskB KB UEBRME /etc/
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openssl/certs NHRERFEF, ¥ PEM MRICIEBIRIE /etc/certs/cA BR T FFE
TA T4 :

# svcadm refresh ca-certificates

#NR keysource 1§34 passphrase , NIBIEFELAREBOSITE. BRI, keysource &
MAEFER SR ARES |, AFIAF NS 3B, BaTRFEEASEEFEEL
Hoh | LB EEERAMARFIATTRT , XA 8EUEE TS 4.

IR ARG keysource JBYEEARIR passphrase , MARFRIREEASEE (FH
PKCS#5 PBKD2 FRILIF RGN A MM salt) . XEME , MRKNASEEERRIF
RS HF AR & AR R E 3R 240

ARG BRI R ARG K , BRI, 640 :

# zfs snapshot tank/home/darren@now

# zfs clone tank/home/darren@now tank/home/darren-new

Enter passphrase for 'tank/home/darren-new': XXXXXXX

Enter again: XXXXXXXX

# zfs set encryption=off tank/home/darren-new

cannot set property for 'tank/home/darren-new': 'encryption' is readonly

MRBEE DTS NESARMER ZFS XHARS , HEEUTER -
. J‘J::lulﬁﬁj], LT;ﬁ‘éﬂ%uﬂihu%%iﬁﬂiﬁﬂ%&%&%iﬁ%ﬂ&%m%wﬁ , BB BIESR S
RN,
o ARUE AR T d R RN BIR TR EIE B RMER /SRS
" cp-r
®  find | cpio
B tar

B rsync

v AU R HINME G RGRREIMEX GRS , BEURRFMERS. BXE
2158, ESNH) 5-4 “REFFERBUNER) ZFS RS

BRINE ZFS RS E4A

BIEER 2fs key -c 94, JUAEBUNEHREREERTSH. KAEEEBEUATH
XRATHUENEERTS : 251506, BEBREANTHGRET (2fs key -1) BEE
THER ST RSE (2fs mount filesystem), f5iZN :

# zfs key -c tank/home/darren
Enter new passphrase for 'tank/home/darren': XXXXXXXX
Enter again: XXXXXXXX

chflfiFL—Fﬂ_?fﬁlJ‘:F' BT EERS , HFEMT keysource BHEMISEBERSIG—
*.
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# zfs key -c -o keysource=raw,file:///media/stick/key tank/home/darren

BEER 2fs key K 54, ATUEMMNBEXHRZENEIEINERL |, BEFNMNEEL
&JH%?:;fﬁ BA\HEIE. 1tl:IjJ En] FA Sk B 5T X8RI NN 2 %%HE‘]HTBEEQ NIST 800-57 #E
W, ian -

# zfs key -K tank/home/darren

ELERRAIF | BURMEBRAART N, , WA BHAEEEEEN. 4, CFEAS
keychange ZHE /4 BEIT R4 T IR M.

BT MEZEE LA
B 3es5-128-ccm, aes-192-ccm, aes-256-ccm

B 3es-128-gcm, aes-192-gcm, aes-256-gcm

ZFS keysource BMAMRRA R XA EEE MBS ARG E ., Fi70

# zfs get keysource tank/home/darren
NAME PROPERTY  VALUE SOURCE
tank/home/darren keysource passphrase,prompt local

ZFS rekeydate BMARNR_LIXRPAT 2fs key K HIERBHA. 540
# zfs get rekeydate tank/home/darren

NAME PROPERTY  VALUE SOURCE
tank/home/darren rekeydate Wed Jul 25 16:54 2012 Tlocal

WMRINBLAFFRG creation F rekeydate BMEAAMENE , NIRFANKRET 2fs
key -K BAENAL ARG ER T,

I8 ZFS 4R

BRI A AR ﬂfu“ﬁ*ﬁ% ZFS sy , BRER T4 E‘]%‘%ZJ? BRR AT AEA AL
BTEIE , ATbUTREEIE (MREE— A PRAE)

w i - _ERORBIRE T BAREANA UE ASEERRT , AT AR A RS E3
P RE R AR,

» EFE - O AE AR ETRARSE (A0 Oracle HEABIEREF) SEFRHAFEXS http
a https URI {8188 GET 153K Web RE TEFEE4AEE. Bid{FH PKCS#11
4h& , Oracle Solaris ZZA]PLijj[A) Oracle 4 ETRFEFF E‘]%’%H{c.,u

HXREH ZFS MEBEEHNEZEE , 55, http:/lmww.oracle.com/technetwork/
articles/servers-storage-admin/manage-zfs-encryption-1715034.html

Hx{EH Oracle BEAEIRREFEERAGENGEE  ESN :

http://docs.oracle.com/cd/E24472_02/
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N ZFS ST RS

AT ZFS TERRAERUR

ERXRTLAERRENUT AR SR

m JA{ER 2fs key -L # zfs key -u i SRAKEB X HFAZEAFTE key BPR. K
ZEIBAT , EEZE mount BPR.

» JBI(EA 2fs key -c F zfs key K S FEH T ARLTHATE keychange AR,

EESET X EAER CRASEIZ) MEAERURTRMAAUR |, XL LKA P
NBEAIRAEAETY, Bian | A WPLe i A el ME G , TPLe A A ASE o e sdl, 35
% , MR RS RERNES A e TEAER. MRELEAVFEMZ RN AL,

FERNER ZFS XRS5

EERERINER ZFS XU RGN |, BREUTEEEM :

s NRMBXE RGBS | SEARTH , WASBEBZXERS. B4, &
REGIZE K passphrase, prompt (MRS IES| SR ASIER , BA5| S HEALF
WA NS A A S5E.

»  NRELES| SR E KRG IR E A passphrase, prompt KIMXHFRSE , W HEER
zfs mount S BRFEREIFECTALSIDE , BTG 2fs key -l LS FAGZ
JEIRNEHNES.

4 -

# zfs mount -a
Enter passphrase for 'tank/home/darren': XXXXXXXX
Enter passphrase for 'tank/home/ws': XXXXXXXX

Enter passphrase for 'tank/home/mark': XXXXXXXX

" INRMNESAERLE keysource BMFER B— XA RGT XM , NIRRT
BIRFF AT RERIMTE S| SR BHEBINBNX A RSE , WHE XS TR,

FHRIER ZFS XHARSE

¥ Solaris 11 &RZ:FH&E Solaris 11.1 Z BT , EMHEMBRHX GRS EHER. HEHRN®
R RG IO 5E (ANRIRR)

# zfs mount -a

Enter passphrase for 'pond/amy': XXXXXXXX
Enter passphrase for 'pond/rory': XXXXXXXX
# zfs mount | grep pond

pond /pond
pond/amy /pond/amy
pond/rory /pond/rory
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R, FHEMEBHHRSE.

# zfs upgrade -a
MREXFHERANINE ZFS XHRGARER , BEREMUTUTASHIEE :

# zfs upgrade -a
cannot set property for 'pond/amy': key not present

Bt&h , zpool status ¥t A BE B IRIGIRAIEIE.

# zpool status -v pond

pond/amy :<0x1>
pond/rory:<0x1>

MREIERER | IR LR EFHBMERAERGE. KR, BEFFBRE

Xo

# zpool scrub pond
# zpool clear pond

BRABXMRGNEZER , ES W TRk ZFS RS [166].

ZFS 48, ERPUEBIFRFIME B B E

(R ZFS E48. ERLURMRAMME BN , EREUTEESM :

u Egéﬂzﬂﬂ‘ , AXTFERIATEAEFINE | FRAERRA, KE , SROTaEXTERH
ITEE MR,

u Z%&H)&#Fﬂﬂ‘ , SRNERAN | FXEIRIHITIRE. RE , RIESEXPIRHITRE
i,

" ARFEFERMEXGRG LERAT dedup B , BRXTURMER 2fs key -K BX zfs
clone K 54 , M&RATRERT Sk B FT A S BRI TE R B Ha M.

INZ; ZFS MRS IR
] 5-1 B B IRIGTEANN R ZFS RS

FELUT/RGIF |, BIT{ER pktool €54 T —/ aes-256-ccm MNBE4T , FHEHEANT
XA /cindykey. file

# pktool genkey keystore=file outkey=/cindykey.file keytype=aes keylen=256

SR, TERIEE tank/home/cindy M RSRFERE T /cindykey.file,
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# zfs create -o encryption=aes-256-ccm -o keysource=raw,file:///cindykey.file
tank/home/cindy

Bl 5-2 ERARERMEEIENE ZFS XHRS

BT PABIE—A ZFS 70t , FLXIEAE P R FTE I RSB R I BB L, R
Figh |, BIEET users i, BIZET users/home XHEFLE , FHE T FROLSEEMNIHZR
SHITT IR, BRAEMMNEE LR aes-128-cem,

SRIG , BIET users/home/mark KRS , FIAITEF aes-256-com MBE A Ht1T
TR,

# zpool create -0 encryption=on users mirror c0tld@ cltld® mirror c2tld0 c3tld0
Enter passphrase for 'users': XXXXXXXX

Enter again: XXXXXXXX

# zfs create users/home

# zfs get encryption users/home

NAME PROPERTY VALUE SOURCE

users/home encryption on inherited from users
# zfs create -o encryption=aes-256-ccm users/home/mark
# zfs get encryption users/home/mark

NAME PROPERTY VALUE SOURCE
users/home/mark encryption aes-256-ccm local

%l 5-3 IR ZFS STHERSE

MR FTEXH RGN SEH IR BRI RIS RGURIA T keysource BHE , NIFTH
keysource BEARMNER] , FHANR keysource=passphrase, prompt , REtANEIR KL
NFO45E. BAmEE AR keysource, 520 :

BREERT , ERENEXHRGNEAN , RERSIRRERNES.

# zfs create -o encryption=on tank/ws

Enter passphrase for 'tank/ws': XXXXXXXX

Enter again: XXXXXXXX

# zfs create tank/ws/fsl

# zfs snapshot tank/ws/fsl@snapl

# zfs clone tank/ws/fsl@snapl tank/ws/fslclone

MREBA TR RGAIE TSR , B{EH 2fs clone K64,

WRETE MBI RGEMARMEBERFAIMRLE , WA RER AR,
Bign

# zfs create -o encryption=on tank/ws

Enter passphrase for 'tank/ws': XXXXXXXX

Enter again: XXXXXXXX

# zfs snapshot tank/ws@l

# zfs clone tank/ws@l tank/wslclone

Enter passphrase for 'tank/wslclone': XXXXXXXX
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Enter again: XXXXXXXX

Bl 54 REAHFRINEER ZFS SRS

ETERRAE | RIEMNZH /tank/home/darren NAEZRZAIIR T tank/home/
darren@snapl tRIR, SKJ5 , KREBAIXZ bpool/snaps , BT ERBA T MEREM , it
SINEAE HEEREIE. B2 , EARXITFEF |, tank/home/darren@snapl A%,

# zfs get encryption tank/home/darren

NAME PROPERTY VALUE SOURCE

tank/home/darren encryption on local

# zfs snapshot tank/home/darren@snapl

# zfs get encryption bpool/snaps

NAME PROPERTY VALUE SOURCE

bpool/snaps encryption on inherited from bpool

# zfs send tank/home/darren@snapl | zfs receive bpool/snaps/darrenl012
# zfs get encryption bpool/snaps/darrenl0l2

NAME PROPERTY VALUE SOURCE
bpool/snaps/darrenl®12 encryption on inherited from bpool

EXFMEILT |, KA A S AR SE B shA R R 4R

I1% ZFS X AL

ATMERR ISR SRS , T TR

. KthElomAR ZFS XHERSEIB AR ZFS XHERS:
»  AHEORFE UFS ARG EIB R ZFS AL

FIBRE—MEE RIS IR

» BIE—ATH ZFS XHFRL.

" ERAEEN (RET) XHARGHNT ZFS XHRG LIRE shadow BME , UEME
:F%E‘{]i#}:%«)bo

L] %&TEM% ?%EQSC#F%,JLE%'JEIJ %i‘#%au
AT AEA shadow B URI RPATF IR A AR BT HSCHERSL

" shadow=file:///path — {F B EITRZ A4 RS
" shadow=nfs://host/path - {§ FAIEFT % NFS L4 RS:

ETHBIHRGEN , BREUTEESEM :

» EIBMXERGEVINREFNEN., MRXGERERZENEZHN , NETgER 4
FBIEEHI TR,

» BARHARZWIATEANT
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s WREIBEREFENSST RS , WES| SRR G BRERIT.

. gﬁfﬁ%\wgm , 2FRIERR T2 TR E RN AR ETETHHTHERN
=.

»  WERZHLELE NFS FRi3F243% UID, GID M ACL {EEFREIEFXHRS: , B/
REMRBSEEEAMAGIITIER G Z AR PRI, 728 NFS SETTA AN
¥R IS 28T , ATAEBES—HAEIBN RS HIEHTINATER , MEE

EREMIR T A ACLEE.

» BT NFS IRHARGEHIE , BARRAT RIS T T, Bl OEFRF.

= ATRA{EF shadowstat dp& MM RGTR |, BIREATEIE -
= BYTES XFRD FSRRE(EMEIRF X RSN F .
= BYTES LEFT 3ARMTAEML, , BENEB L TTAEALE, ZFS TR TFHIARAIRR T

EIRAEIEE | RS RE T R T AE ALK,
= A [E{FF BYTES XFRD F1 ELAPSED TIME {52 R{HE TR ITF2AT AETE),

AR X RGTEFS R ZFS XA

HREIER NFS BEBTBMIE | EHAL RS S SR RO L SR T
STFBM NFS MATIER | Bl B HTHIE TEMIAER | LR UID. GUID F1
ACL 1= B IR

MENE , FEENPIBBIRNARSE LR FIBREE , /3 shadowd fRSEA
BHPITIRIIRE.
# pkg install shadow-migration

# svcadm enable shadowd

MRS shadowd BHFE , NIFEITFE T FETEARET DMK shadow EMEEE A none,

R RIBHRA BT HRERE AN RIEN.
WRBEBAM ZFS XHRS: , HRHERENEN. B0

# zfs set readonly=on tank/home/data
MRETIBTFEHRS , BWRHEZFAREM. 6 :

# share -F nfs -0 ro /export/home/ufsdata
# share
/export/home/ufsdata ro

BIB— N ZFS RS |, 3% shadow BHRE NETHBRCHERSE.
Ha0 , ANREG A ZFS THERZE rpool/old iTFBEIFTH ZFS 4R SE users/home/
shadow , VETEBIEE users/home/shadow R ZEHH shadow BMEIRE A rpool/old,
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# zfs create -o shadow=file:///rpool/old users/home/shadow

Ha0 , BMIEFEIRSE 25:T72 /export/home/ufsdata , IE1ERIE ZFS XHARGHEE
shadow JBHE.

# zfs create -o shadow=nfs://neo/export/home/ufsdata users/home/shadow2

5. KREIBHE.

B30 -

# shadowstat

EST

BYTES BYTES ELAPSED

DATASET XFRD LEFT ERRORS TIME
users/home/shadow 45.5M  2.75M - 00:02:31
users/home/shadow 55.8M - - 00:02:41
users/home/shadow 69.7M - - 00:02:51

No migrations in progress

TETFE AT |, shadow BMEIRE A none,

#zfs get -r shadow users/home/shadow*

NAME PROPERTY VALUE  SOURCE
users/home/shadow  shadow none
users/home/shadow2 shadow none

ZFS N4 ARG HEHER

TEfRR ZFS IR |, FREMNTILA :

» REBIBNXERERRENRIZN , MASTBHEHE.

. YRET shadow BHRS , IRBARHRES AT , NBIEIEEASTHA.

= ﬁﬂ%”zﬁﬁfé’vIETfi*ﬁHﬂ‘E%ﬁfé’vmi#%éﬁﬂPW]DEJZJJH'JK%T iR, WATREASERX
LY,

» NMRAETBEAHTNEXEYEFXERERER , WEFRILTIEE -
# zfs set mountpoint=/users/home/data users/home/shadow3
cannot unmount '/users/home/shadow3': Device busy

Fk ZFS RS

WRERB R Solaris ZATHREK) ZFS IUHARSE , ATRMER 2fs upgrade dy & FHEX
%{¢§éﬁ4' AR S BIRATAR-P IS RGEThRE. IS |, b S 1ECHE ARG TIRRA
BB,
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BlEn , WA ARG L ENEITHRRAZ 5.

# zfs upgrade
This system is currently running ZFS filesystem version 5.

All filesystems are formatted with the current version.

PRI & AT AR RE S S RGERR AN ] FATORE.

# zfs upgrade -v
The following filesystem versions are supported:

VER DESCRIPTION

1 Initial ZFS filesystem version

2 Enhanced directory entries

3 Case insensitive and File system unique identifier (FUID)
4  userquota, groupquota properties

5 System attributes

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

BRIBMENXHERGER B I THRINER ZFS XHERS [161].
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Ezj%géﬁiznﬁf BIEEFNEIR Oracle Solaris ZFS tRERMTTIZ. MR T B RRFRE
AEAEUTET

“ZFS HRERHEA" [169]

“BIEFNEHER ZFS HRIR” [170]
“BRAIVIE) ZFS REB” [173]

“ElR ZFS RER” [174]

"ZFS FUEAA” [175]

“BIi ZFS Faiz" [176]

“5HE% ZFS FEfE” [176]

“{EF ZFS REE#H ZFS XHERL” [177]
RIEFIFW ZFS PR [177)

ZFS REEMEA

R R ARG SR UERIA, R JLY- AT ARl |, M ERG)AG At A
HWEZTR., B , EEhBURETHRBUREKRE , RIBUPRARES| BIE%UE | X4 Mk
HzsiE) , M LER R = (8

ZFS RIBEA U THHAE :

» ERGEHG SRS,

PR AHREBSRE 2%,

o RIS RS S 7S, TRABE IS FATEAEI (P AR KR BB RSO RS,
#FEMTEREID) AR ZSIA),

v SRERIBEEN— A ETFREREAE. EA—RAERE (—ROBFTERE) |
BB, RFRBIRERL S R AR IE— A — B A S TR BB IR |
B34 SR ST RSt 2 AN,

TOEEHRISHIRE , EETUMENRITRE. &6, BIRERIE. BXEH ZFS
RIBIEE |, ES W REFHERK ZFS R [177].
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n CGUIERASHER ZFS RIR” [170]
w C“EBIRAIE) ZFS HRIR" [173]
» (R ZFS HRIR" [174]

BIZAEEER ZFS REG

REBE{HF zfs snapshot BX zfs snap u ﬁUEE{‘] , Zin S X AEQERNIRBH L FRIE
HEHME—2, RBREHRM T ARIEE

filesystem@snapname
volume@snapname

TREB L2 IR R ZFS A B ZK [17]F iR idr 2 E5K,
FERUT/RBIF |, 8J32 T — tank/home/cindy FTRAR |, &4 friday,

# zfs snapshot tank/home/cindy@friday
BEEA -r WA A R RS AERER. Fian -

# zfs snapshot -r tank/home@snapl
# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home@snapl 0 - 2.116 -
tank/home/cindy@snapl 0 115M
tank/home/lori@snapl 0 2.00G
tank/home/mark@snapl 0 2.00G
tank/home/tim@snapl 0 57.3M

RIBIRB RN ENE. OB EIRERIENATRE. 5120

# zfs set compression=on tank/home/cindy@friday
cannot set property for 'tank/home/cindy@friday':
this property can not be modified for snapshots

{EF zfs destroy <A ASHERIRER, 4140 :

# zfs destroy tank/home/cindy@friday

IMRBIREFERR |, NAREHEAEURSE. 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

BESh  aRENRIBABETIE | MIARFEFHEIE | A BEfERIRE.
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AKX destroy THSMEZEE , BSN 485k ZFS JUHFARSE” [115].

RIF ZFS RIR

AR B SMRRBBIER B R AT REER B R TP IR Z BIAIRAR. 20 RBIERARIR
R IEFERHTH] zfs RIXFHRWIRIEN—EE , NZIRETTRER KK, BB GXFELR
BEBARBRERS.

RIFRIBATABT L EMARER. LA | AINRESTHFEMIR — A el IR B &R fa
— N FUERIBIERIRIE (£ 2fs destroy - d #54) . B MRBEB—KIKA 31 A
T, EMAER 0, FE—MRIB ERE — MRRAE | HTH0EM 1 ; Bl— MR

FEPRAERT , BEITHOSIR 1.

TESCHTR Oracle Solaris Z1ThRF , RBIEIREBICfER , ABEFER 2fs destroy 4
SHEAIRAR, FEUL Oracle Solaris £1ThR™ , REBEFA F3| it nich =,

A PURIF—MRBEL—2HRAB, a0 , PURIEJATE tank/home/cindy/snapel LR E—
RFFFRE keep,

# zfs hold keep tank/home/cindy@snapl

AJRAEA -r 08 RRIF TR R A RGRIRIR, 620

# zfs snapshot -r tank/home@now
# zfs hold -r keep tank/home@now

BEEIA 46 E IR RS IR BRI — 51 B keep. B MRIREFAH BC MAREZFRT
), RAFAIREIEXT RN LARME—R, NR—MRBEFE—NMRIF , SR ER 2fs
destroy A FHERARIFHIRIRB KWL, Bi4n :

# zfs destroy tank/home/cindy@snapl
cannot destroy 'tank/home/cindy@snapl': dataset is busy

BEHBRIFRIRIR | 0L -d T, BN

# zfs destroy -d tank/home/cindy@snapl

£ 2fs holds d & BI/RRMARIFHIRIS K. Bi4n :

# 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 3 15:15:53 2012
tank/home/lori@now keep Fri Aug 3 15:15:53 2012
tank/home/mark@now keep Fri Aug 3 15:15:53 2012
tank/home/tim@now keep Fri Aug 3 15:15:53 2012
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tank/home@now keep Fri Aug 3 15:15:53 2012

AIRAER zfs release & BN — MREES—ARBBRAHKMREE. 620 :

# zfs release -r keep tank/home@now

BMRERfE , oJRAMER zfs destroy fnS4HSRIRER, #Bi20 :

# zfs destroy -r tank/home@now

BN BRMERRSRRBRIFEER.

®  defer destroy JBMEFE FIRE M T A on : EfF zfs destroy -d a5 ¥ IRBFRIC AIE
ARGHSR. BN, LLEMEA off,
= userrefs BYERE AR ERHRIFEL , AR 3l BitE.

Eavg ZFS IR

ATUEGEARR , BRI F R ENNBMBIEET eI TES A, Bl

# zfs rename tank/home/cindy@snapl tank/home/cindy@today

Besh , A REA OB IEFRT LEAETX

# zfs rename tank/home/cindy@snapl today

T SFFLLTHRIR rename 1§45 , BB ARMANSH RS2 F7-5 N IR R
W NEIR
# zfs rename tank/home/cindy@today pool/home/cindy@saturday

cannot rename to 'pool/home/cindy@today': snapshots must be part of same
dataset

AIRMEA zfs rename -r S5 SLUEIHARNE R LRIR, F40 :

# 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 - 1.00G
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 - 2.00G
users/home/mark@2daysago 0 - 1.00G6
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users/home/neil@2daysago 0 - 2.00G

BIRFNA[R]) ZFS RER

BRABAT | zfs Uist MIBPABERRE. BOMER 2fs list -t snapshot 4T
NMRIBEE., & , JAF listsnapshots /BN, 140 :

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots off default
# zpool set listsnapshots=on tank

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots on local

TEXHRBRA . 2fs/snapshot BRH , ATRAVIESCHERGIIRIR, 6120 , 202R tank/
home/cindy F£ZAE /home/cindy T , WIBTRALE /home/cindy/.zfs/snapshot/thursday B
XH1[a) tank/home/cindy@thursday tRAEEHE.

# 1ls /tank/home/cindy/.zfs/snapshot
thursday  tuesday wednesday

ARSI IRIR , 2N TFETR

# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@tuesday 45K - 2.11G6
tank/home/cindy@wednesday 45K - 2.11G6
tank/home/cindy@thursday 0 - 2.17G

ATRAS I A RE S RSB AIR R |, 2T RTAR

# 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 tREB LS T EHOHK

ﬁJEH&,mHT RYERBMI ARG Z A ZHHETE , ETReSURTRRIBEZH
], EXHREREBHE , AT ZNRE TR AR E R | FHita
FXTRIBENRIBH used BIE. LA , BIFRRIRADEMAMREBER (E/) N#ET

B,

BFEIRERET | HRIR referenced TR BHESXHAZHNMER.
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A AIKEIA K used BUEEIAERRMINES. FOASSCEHERGBIERAE, S04
Ao MENHE T AERE . 6120

$ zfs list -o space -r rpool

NAME AVAIL USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 124G 9.57G 0 302K 0 9.57G
rpool/ROOT 124G 3.38G 0 31K 0 3.38G
rpool/RO0T/solaris 124G 20.5K 0 0 0 20.5K
rpool/RO0T/solaris/var 124G 20.5K 0 20.5K 0 0
rpool/RO0T/solaris-1 124G 3.38G 66.3M  3.14G 0 184M
rpool/RO0T/solaris-1/var 124G 184M 49.9M 134M 0 0
rpool/VARSHARE 124G 39.5K 0 39.5K 0 0
rpool/dump 124G 4.12G 0 4.00G 129M 0
rpool/export 124G 63K 0 32K 0 31K
rpool/export/home 124G 31K 0 31K 0 0
rpool/swap 124G 2.06G 0 2.00G 64.7M 0

AU IR | H5 DA 51 °ZFS AHURHIT .
[BlIR ZFS TR

ATRAEF zfs rollback #3785+ BAFE R AIE R XA REHIIS T RS, X
ARG EZCERBHPRE. REBAT , U TTERIRBIFRRFTIRIRASMTR

W\o

ZERFIFRE , SRS ATE R EMRIR, ATRUBETERE -r WERsHE R HAIRR.
IMRFAETFERRATEE | REEDIATETE R TR ASHERSTE

i - WRBEIRNCA ARG L BOERCRE , WSBUBHERFAERER. WRITEH
XA, WEIRBRM. -f EHARFBUBERE RS (NMBLE) .

TERLUTIRBIF | 3% tank/home/cindy X RGEIRE! tuesday tRER :

# 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

EAREF , RAEEIREIARTH tuesday tREZ | FTRAAHERT wednesday A1 thursday R

Wwo

# zfs list -r -t snapshot -o name,creation tank/home/cindy
NAME CREATION
tank/home/cindy@tuesday Fri Aug 3 15:18 2012
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HHE ZFS RIBIES: (2fs diff)

ATPAER 2fs diff d5SHE ZFS HRIBHER.
Fan , (BRERIE T LT FI/ MR -

$ 1s /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ 1s /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2

BN, EHERMRBZENES , BEREMATREE :

$ zfs diff tank/home/tim@snapl tank/home/tim@snap2
M /tank/home/tim/
+ /tank/home/tim/fileB

T, mn FRXERCETBR. + TR file8 FETERIHRES.
ATt i R FORRBH R EN X EEE S

$ 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

TRBUET 2fs diff SMENHTEREYL,

S EREYR R
NHRERCHBEU , B HHEREHECEY M
NHREREIARI AR | (ERBIAERHRES -
AR B REIAERH RS | ERHIERAMRERS  +
NHHERCEGS R

BREZER  BEEN zfs(IM),

ZFS &R

FERIEANERXMHRS , EVEABT ST ENBIRSRNNEMR, SRR
—ﬁ , AR RE LR RPN, T B RIS REMBEE A, B, T LA e
AITRER.
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TR RREMIREBGIFE, FUfRMREBRS | S7EFEAMRIE 2 B3R fa A M. BIETT
[ERIEN RGN BEMPRIE MG EMNER , (ERERBRELE , MIEHSRIRIAHR
BR. origin BMEE/RILARRIN , T 2fs destroy SR (EMILZEAILT (ARF
1) .

TIEARGANHP B EHPIREEN BN, (£ 2fs get # zfs set 4, AIUAEFM
%E&%Bﬂﬂﬁ%mﬁﬁo BREE ZFS BIRERMMNELZER , B3 L RE ZFS B
" [134],

BT RESY SRR EZHAEUETR , B used BUHEERVIAT. BERE
XTEHTEY , EFEANUE TR EREEZ . FIathRK used BUHABIERERG
FAREES 28],

= “fE ZFS TafE" [176]

» “HE% ZFS FEfE [176]

» “{Ff ZFS R ZFS XHRL [177]

Bl ZFS wfg

ROETIE , BER 2fs clone 14, TEE NP B ST R IR AR FT L1 R GEa B

BFR, FXARGERE UL T ZFS 3 EEMTREENE. FEURESIHFAET
[ERMRIREE—KEL (FIISCHERGERE) « RREERIASAE AR SUR B ATEIAS MR it

FREX ARG RE,

FERLTRBIF |, KA —1 %A tank/home/matt/bug123 IFTTalE , H¥IANA SHRE
tank/ws/gate@yesterday RINZAFEE :

# zfs snapshot tank/ws/gate@yesterday
# zfs clone tank/ws/gate@yesterday tank/home/matt/bugl23

TELAFIRBISF , M projects/newproject@today TRERANEEY A el Sefg THEX
projects/teamA/tempuser, SAf5 , ERMELAEX _EREEM.

# zfs snapshot projects/newproject@today

# zfs clone projects/newproject@today projects/teamA/tempuser
# zfs set share.nfs=on projects/teamA/tempuser

# zfs set quota=5G projects/teamA/tempuser

FHEL ZFS wfE

{£F zfs destroy dp$ ] ASEER ZFS mufg. 640 :

# zfs destroy tank/home/matt/bugl23

WIS IE |, 7 BERHERALIRIR.
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£ FH ZFS g Bk ZFS XM RSE

f&B)) zfs promote T34 T ARTESNN ZFS U ARG LR EMA AL, FIRLLDA
BETT AR H BRI H RS | FRNH ARG NEE ARG, st , BiEh
BEIR T ARV SR i T TR RSE. IRIZH 7EIRF (clone promotion) T
ﬁﬁn‘éﬁ,%/?)tﬂﬁ‘}j&%ﬁgi‘}%ﬂ]ﬁﬁ%ﬁ‘]?ﬁﬁ[#%ﬁ?ﬁo BREBRENEZEE , ESINHE ZFS

" [176],

TERLUTIRBIFR |, XJ tank/test/productA LHFRGHITT g , ARRTEH RS tank/
test/productAbeta A RAE tank/test/productA SHEZRSE.,

# zfs create tank/test

# zfs create tank/test/productA

# zfs snapshot tank/test/productA@today

# zfs clone tank/test/productA@today tank/test/productAbeta
# zfs list -r tank/test

NAME USED AVAIL REFER MOUNTPOINT

tank/test 104M 66.2G 23K /tank/test
tank/test/productA 104M 66.2G 104M /tank/test/productA
tank/test/productA@today 0 - 104M -
tank/test/productAbeta 0 66.2G 104M /tank/test/productAbeta

# zfs promote tank/test/productAbeta
# zfs list -r tank/test

NAME USED AVAIL REFER MOUNTPOINT

tank/test 104M 66.2G 24K /tank/test
tank/test/productA 0 66.2G 104M /tank/test/productA
tank/test/productAbeta 104M 66.2G  104M /tank/test/productAbeta
tank/test/productAbeta@today 0 - 104M -

TEL 2fs Uist e , JFEIR productA X RGNHE T ENCIKEE2H
productAbeta MRS EK,

ATBE Ed 4 X ARG TTREEIRIEFE. Fi20
# zfs rename tank/test/productA tank/test/productAlegacy

# zfs rename tank/test/productAbeta tank/test/productA
# zfs list -r tank/test

& , WA AR e Zersc R Se. Bl

# zfs destroy tank/test/productAlegacy

RISFHRW ZFS Bl

zfs send dr QBB AR AR AIRBIRFOR, SREBIT , £ARTRNR. 2TLCR
HEE MBI HEHMALE. 2fs receive i &SI NBEARMER A RBIR+TIEE
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AIERIR. INREBNT SRR , BBARRSAE— RS, TEdX e 4

X ZFS HRIB¥HRF IR ZFS RBEUBRAIERSE. EE N T—PHRG).

“{ FEfh& 9 =R IRTE ZFS B [178]
“E Ik ZFS 1RHER” [180]

“FEW ZFS 1RER” [181]

“T0) ZFS RERN A EA EMEE” [183]
"R IEFEINE 21 ZFS HRIBIR [185]
“TFEEH ZFS ¥iE" [187]

AT ERATRF ZFS PIENEMRRAE

v VRGBT - MRFEUATORE , W BV EGRRAR
» RMAHRE
» B REIE

= REE

KA

»  NHRGIRBAERIREE - R BRI RERNEIAFIRE E BT RS
A (anBENE) |, B{EMH zfs snapshot M zfs rollback 54, HlaN , ENXHFR

SR HIRAKE — DL A, ATRAE AR R,
HRAUFRBHMEIRZIRBHREZEE  FS I ZFS tRIEHIA" [169],

 (RTFIRER - {1 2fs send # zfs receive dpS A A XL ZFS tRER, ATRARAERR

M2 EFPEEE Y , EREEEMRKEX M. DRI EANXHERGRIR, XL

RUFATRE ZFS PIENTBEMBAFTE.

by S

» TR - BRXERGEN N REEFE B RS, EEMA 2fs send M zfs
receive i34, WIIFESAIAEEE WAN SFGR&HNESEBTE"RE AR, F1FE
FIIARBCESIR . 8% ZFS XHARGHMRE , TMEHM ARG LB
B RSE , FAMAERFEERRINECERA (40 RAID-Z) |, BEHEIEK

ik AR E IS RS EUR.

»  ERSRTER - FAEMASKARER (30 tar, cpio Al pax) BE=Z ARG TTRIRE
ZFS¥E. BRI, tar 0 cpio HIBEIERFEH NFSv4 £ ACL , B2 pax B

17,

{FAEME O mRTE ZFS BuR

f% zfs send I zfs receive #d4b , A RAERAIRSSCATERF (40 tar A cpio 4)
{717 ZFS X, XLSRRFTMREMMKE ZFS St B ACL, %S tar F0

cpio fn4HIE Y ET .

BX ZFS ME=ZA &M TRNRBMRHES , 5 A Oracle Solaris 11.2 K17t
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R ZFS tRIGIR

THER 25 send 4 , TTLLK ZFS A RATEMRBHICHRIRR. &5 , TR
{EFRRBREG AR ZFS THFRLTE (B ofs receive id) .

TRIE T RNEIRERIRM 2fs send WEIM , KA AR A HIRAE .

TR - B8 NSIERBIEENIHREEE RIRIR LR T A BIRENE.

zfs send MAEMMNRENETER. EBE—MUHRERS , HEIFHFAIERETE
IR, RAREIEG ST LEENRBZIMIRIR,
» SEER - B MBS F—MRBZENESR.

TEEAREE — RN TERIVEERNMKE, FAENT=MENREIED

» RHERAEBIES - BEEENBIEEREEA. EAERENTRERRE, MRTUEE
SR REG ST LIEENRBREN , MXREEEENBEEREEET. '
YR, IREURS WIEFET BirfriEitT.

BHEBUTYIRFHBIEE LR, BECMNRZMTFRIFEZK.

NAME ORIGIN

pool/a

pool/a/l

pool/a/l@clone

pool/b

pool/b/1 pool/a/l@clone
pool/b/1@clone2 -

pool/b/2 pool/b/1l@clone2
pool/b@pre-send

pool/b/1l@pre-send

pool/b/2@pre-send

pool/b@send

pool/b/1l@send

pool/b/2@send

FRAUME AN EHIRBIER
# zfs send -R pool/b@send ....

BEUTRERMIGER :

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@pre-send

incr pool/b@send pool/b@pre-send
incr pool/b/1l@clone2 pool/a/l@clone
incr pool/b/1@pre-send pool/b/1l@clone2
incr pool/b/1l@send pool/b/1@send
incr pool/b/2@pre-send pool/b/1l@clone2
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incr pool/b/2@send pool/b/2@pre-send

£ LERHIETF | pool/a/leclone RIBKRAIFAERHIREIEEF. Rt , REEEE R
A pool/a/1eclone HRERIMA UL R IR EIER.

 BARKES - BAECHNBIREEREER. SEHREIBEEAR , KiEFEIRELR
MPEAENFTEBIEENER , TUEAEFEEN]. BREBAT , NEFEENELR
EHMTEIEENREBRER , WITAKMTESIR. B2 , THARKEEEET
MAEBIE T A2 N TR AESNERIR BT
F AN ERAIEAGR TREBIES

# zfs send -r pool/b@send ...

BEUTEBERMIGER :

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send

incr pool/b/1@clone2 pool/a/l@clone
incr pool/b/1l@send pool/b/1@clone2
incr pool/b/2@send pool/b/1@clone2

FE_EEREILF | pool/a/leclone IRIBRBIEEE HREIERT. At , REECH
& pool/a/leclone IR HEMILIE RIREIEE. WAT S EmATRKE BT

REIFIEU.
» BESERREER - MOBTREUBEETRBENEMEES. WERRMERE
ERANTEESIEY :

# zfs send -rc pool/b@send ...

BEUTEERMIGER :

TYPE SNAPSHOT INCREMENTAL FROM
full pool/b@send

full pool/b/1l@clone2

incr pool/b/1l@send pool/b/1l@clone2
incr pool/b/2@send pool/b/1l@clone2

ATEER , ZEEEEFRAS pool/b/laclone2 HRIBHISEEIR | X(FFHHEBILH S
ERAE TR pool/b/1 tREB R K ETRE,

ARIX ZFS 1RER

ATRAEA 2fs send dy &SR RXEMRBAMEIA | FER—REN S —MFATHE
EEDEBIRNN ARG LN H— NP RBIR. fi20 , B ARRIRBRA XS
RI—%% , BRI THIEE :
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# zfs send tank/dana@snapl | zfs recv spool/ds0l

AT AK zfs recv FME zfs receive e84 HIFI%.
MREGRBRAEFIRRORE , BB ssh 14853 2fs send it IR0 -

sysl# zfs send tank/dana@snapl | ssh sys2 zfs recv newtank/dana

RIETTEMIRE , B RGIANBERFIE,

fE/ zfs send -i WeI A AAIXIGEXIE. 440

sysl# zfs send -i tank/dana@snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana

E—NEH (snapl) EREMIRIE , EZANSM (snap2) ZRMARIE, XFMEN,
T, newtank/dana X RFIAEETFIE , WERIRA BERTN.

I - VIR A RGP XS E R RE S BUR BRIRIRBURIER K , FFEBIREM
FATHIEE :

cannot receive incremental stream of tank/dana@snap2 into newtank/dana:
most recent snapshot of tank/dana@snap2 does not match incremental source

MR FEARFIEEREERRTHRXHEE | BREEEREE R BERE X iR
HARGH | EEB atine BIEREA off,

A% E snapl IBIEE NRBLE MR E—MARES . WREAREREREE e &
SJTERE snapl HEFR , (REE S snap2 &bk E R—3CH A%, fian

sysl# zfs send -i snapl tank/dana@snap2 | ssh sys2 zfs recv newtank/dana
X—REAREIEFHT LR HIEEEX.
SR MEAMSCH RS snapshotl A BPEERET , FE R TIHEE -

cannot send 'pool/fs@name': not an earlier snapshot from the same fs

MRFBEFEFSRIAE | ATAEIRER ozip tr4E4 ZFS (RIBRFOR. B0 :

# zfs send pool/fs@snap | gzip > backupfile.gz

W ZFS tRIR

B RGRIBE | EEEAT LR

w CRERBRIRANSCE RSE.
o REUBHEBCUE RGN B RS RE.
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»  NHRGAAFRWHREATAE),

n  EHNE RIA S RS AR SR DR TR L

» NRNHERBEBHRCEGFIE , TJAFER 2fs rename tpSEG B XHFRL.
&0an -

# 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

g%iﬂ‘ﬁ WX ARGHTEBOTHEBRUEE A AERE | NMsRsERIREWC
/\gbo
HEETRB, BRERHRS , TR :

sys2# rm newtank/dana/file.l

RIRLUBE AKX tank/danaesnap3, B2 , BHRYCHTHIEEMRE | Ho/mmEiRZRiK
ARG, 3E  ER -F RS ABUERIR DR, Bl

sysl# zfs send -i tank/dana@snap2 tank/dana@snap3 | ssh sys2 zfs recv -F newtank/dana
RUUEEREE , BAR RGN CHFE.

RIS ARGV TR, (ERERFR ARG IRBCHTRIR IR |, SERER -F
W, MEBREMTUTRENHEE

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 WP Z AT , SPUTATRE
v RBHIRBEGIEEFARILAC , NERFEWETTATTR , FFASRE—KERH

/Cao

» MRBIMBRMT S 2fs receive S HTIEE PG EIRA LA RGATR
W EPRMZFSERTTIETTA , FHFESBREILTHERBEE.

cannot send 'pool/fs@name': not an earlier snapshot from the same fs

W ZFS R E

AT TOETTHEI) 2fs snapshot ETEAI e fft ZFS (RIBIRAIEITR/N. BRTIAER AN
EITEEERXRREFHHAE.
ERU TSI TEEGHRRIRIKA/N , MARIEREIR.

# zfs snapshot -r tank/source@snapl
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# zfs send -rnv tank/source@snapl

sending full stream to tank/source@snapl
sending full stream to tank/source/data@snapl
estimated stream size: 10.0G

BITTE zfs send Fl zfs receive @4 Z[AIFAN pv 654 , LA PANMARRAAE., £
PARIRBIF , E— NS EitRNAN. BRETE /N rd A X RBE I FH TS,

# zfs send tank/source@snapl | pv | zfs recv pond/target
882MB 0:00:10 [95.4MB/s] [ <=> 1

R | SR AR FFREARURR RS RN, B2

# zfs send tank/source@snapl | pv |zfs recv pond/target
10GB 0:01:55 [88.5MG/s] [ <=> ]

[ ZFS RGN AR EHEE

AT PARE T B E U RS RMEE ZFS HRER | (BIERBURIBIRET , ATATEE AR
RAMBME. 30E AR RAEEWE IR RIS AR s B E AR R A2 A &
GE. WS WEMRBRITRET , AT DA ARG B

® {§f zfs inherit -S ¥AHMBHERE NRWE (21F) . MRBEHEEREE , N
zfs inherit - S AARIITAEAW -s WM zfs inherit 5 AEE. MRBUHERFE
WA , W zfs inherit M4 FRMRAKEE SHWHIE , BEIAH 2fs inherit -S
M H R & i A

» ATRUEF zfs get -o LLBIEFTKIFERR AR RECEIVED, BXFE , ATRAMER zfs get -o
all & ABIEFTER: , HHB¥HE RECEIVED,

n EA[PAMER 2fs send -p EMPABIEAERTFHRIEME , MITFFEA R 1EWR.

» ATRMER zfs receive -e KA B ATA R AMRIER MR fE— N T AT FTHOTRER
% . LRI poola/bee/cee@l tRIBA X4 poold/ece XIERSE , U HIRBA
HE/a— 1 ITE& (ceeel) BIEEANMSTH RGAMRER .,

# 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
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EFLFRT , EERPHXHRE B ITRENMER TR RS |, shE At
ARGBM (20 mountpoint BMAR) TIESTHIKE.

40 , tank/data CERETZRT compression @M. tank/data RS —MREE
EEBZOMEE AR (-0 W) |, EERBOXRIRE ST compression B,

# 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

TEZRBIF | bpool AIEWIRERES FSAT compression J&ME. AL bpool/data B

compression {E 4] on,

MR PR BBIRAEEFT restorepool U TIRE , EATREEREB A FIANIRIRE
M, FEXFMERT , OJ{ER zfs send -b TSR E RIARIRIREME. 520 :

# 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

1EZRFIF | "compression" {ER off , XFRKEJRIA tank/data L ARGHIRERH

"compression" {&.,

ilﬂ%H%,m}mEF'ﬁ ZIKHEX{’-“F%,JLE YEME , TR BIERWIRBIRN 2 2B |, 7J{ER
zfs receive -x f3d>, a0 , PAFdp S A E—MCIA B RICEE RGNS IFRIRIR | 353%
B ARG BHRBEI&OMT , (BIRBEHUBME !

# zfs send -R tank/home@snapl | zfs recv -x quota bpool/home
# zfs get -r quota bpool/home

NAME PROPERTY VALUE SOURCE
bpool/home quota none  local
bpool/home@snapl quota - -
bpool/home/lori quota none default
bpool/home/lori@snapl quota - -
bpool/home/mark quota none default

bpool/home/mark@snapl quota - -

NRAAER -x WEHHRBOZO0E TR | AR X RS ERCAURME.

# 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 - -
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bpool/home/mark quota 10G received
bpool/home/mark@snapl quota

RIEFFRUR ZRE) ZFS RIZIR

ZF“ﬁﬁ?n’!IHﬂﬁ% zfs send -I M -R EWRA X MFWE T Z2HIR R
BN E 2200 ZFS HRIBIRE |, EEFRIEATES -
= {FF] zfs send-I Ji'ﬁIﬁTJ*‘v’rE?’ﬁ HWEMN—MEBREXEEANZRFURE, 5F , F/5

lttﬁﬁﬁ\—f})hﬁ H%E@kﬁi B, DelE— g, Rk s eET Rzt
T RERZIGEIR,

" fEf 2fs send -REMA] RKIXTHRAXHRGNE SR, HEEHRE , AR
. RB. ERXH RGN TEEE R RE .

» TR - WHEMEILTER 2fs send -r WA DAR fE 2fs send -R LETRAT
REEAAETLEE N TR AR RENIR, BXELEE  HS IR ZFS HRE
1179,
s [FAXFMMEMAZIEER IR,
= Xﬂﬁﬁﬁgﬁﬂﬂ‘lﬁﬂﬁ FEIRE |, MBRMREBFNSH ARG rename M destroy E/FE
RE—

s IREFWE SR RIEE 2fs recy -F , NG ZBEEEESE destroy R1E. AfIF
B zfs recv -FIBJRICKREB HNE NERERHE X,

= 5HM (3F zfs send -R) -1 B -I1BEA—HF , 2IR(ER -1, WKL snapp 5
snapD Z [BJIFTBEIRIR, FNRMEM -1, WA KX snapd (W TFHBERR)

" RIRWEMIX LA 2fs send I, HARGMIUETE Jéﬁﬁ‘éﬁE?’iLu*: FREKIER
THIRAS , IRARASHKEIE,

B2 , 0] DAE ARG R AR A ST R R B ibhR AR (i, 64N , ZXA] LK AR
ST AIERFIRAIXZIARA 3 7t , FFAI MARAS 3 i kiux ein, (B2 , Tk
i FRBHTHEMA LR , MBI TR

#) 6-1 REFEWE 2R ZFS HRBIR
ATPAM#E R zfs send -1 WU —4RIGERBEFH H— MR, Fl40 :

# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@all-I
Ka , BT ABER snapB, snapC F snapD,
# zfs destroy pool/fs@snapB

# zfs destroy pool/fs@snapC
# zfs destroy pool/fs@snapD

BIRWASIRR | ATAERAU T <.

# zfs receive -d -F pool/fs < /snaps/fs@all-I
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# 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

BAERTAER 2fs send -1 dn &SR G FHRBATURIRIE |, DIgIR—P &I EIES. 0

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

AIPAER zfs send -R t5 & ZFS X ARGHAB R ARZEHE— O 2R
BErh, BWUIRE , FTE M. R, BRSNS IZEPEHIRE.

FELUTRBIF |, AR X RGRR. A A PRBAZ—REIR. 25,
FUAS RGBSR

# zfs snapshot -r users@today

H o B OB B R B K

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 187K 33.2G 22K /users
users@today 0 - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today 0 - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

# zfs send -R users@today > /snaps/users-R
# zfs destroy -r users
# zfs receive -F -d users < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 196K 33.2G 22K /users
users@today 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 -

PR RBIER 2fs send R 65K EHl users XHERGEREGR , IFBEHIRIREAEEH

—/NB users2,
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# zfs create users2 mirror c0tldo 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 -

EFEE | ZFS ¥R
;:{lx‘iﬁiﬁ zfs send #l zfs recv @34 , FREBIRFBRN—NRGETREEHE S —1TR
2. filan -

# zfs send tank/cindy@today | ssh newsys zfs recv sandbox/restfs@today

Lt #54 &% tank/cindy@today [RFEZIE , IFAE sandbox/restfs X REHFRUER .,
KIS HEETE newsys REE LA restfsetoday HRIR, EMHIRBIF , KA FECE A E
WFEARS E{FF ssh,
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AENBH *ERARIIZEHIFIR (access control list, ACL) JB T2 HEELARAE UNIX AR
FFERABPRKEARY ZFS THHREE.

AEAETET :

“Solaris ACL #£%1” [189]

“WRHE ZFS 34 ACL" [195]
DA RR BB IR ZFS U ACL” [197]
“DBBERRREFBR ZFS X ACL” [207]
‘) ZFS XN RS B [212]

Solaris ACL t&#Y

Solaris fIARASTFF ACL SKHIERET POSIX ACL EXRHIE, HT POSIX BEEK
ACL RITRIF UFS 3014 , BB NFSv4 Z B NFS iRAEHE

I A NFSv4 j5 , # ACL #2BIEL 7 HF NFSv4 7£ UNIX FN13E UNIX % L2 (B fERK)
Eﬁ'&f@éﬁo a0 NFSv4 HISEHFTE X , X—HH) ACL SREMR T FE & RET NT £
ACL IE M.

5|RERAEEL | FT ACL BBV FEANT -

= ET NFSv4 fISu3F5 NT #3XH ACL A8

» RETEERGENES. BXEZEER  BS AR 7-2 “ACL AL,

= SAHER chmod # s 654 (TMIE setfacl # getfacl H4) FHITREMNEIR.

» RETEFEFRRAEN , ATHREMREARNSENE RNV AZIFERE. BXE
Z{EE |, 1§55 N ACL 4k&” [193],

PFR ACL 8B4 AT P AR AE S AR BRIZ L EAB ARV [ElE ). 5 POSIX I ACL FE% A8
Bk , H1 ACL thEaZ MiAlaliEH)s B (Access Control Entry, ACE) #IAY.

POSIX =, ACL {# 84 B & X AFHPLAR , TRLEBRLEAR, ™MHT ACL #HERIE A7
TR ACE , BITHHTVIEIM6TE : ALLOow F01 DENY, [EIt , TNEEARIEE XL T —HARIK
A ACE SKHEWTZ L VPR 2 1B481% ACE A E X HIASR.
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NFSv4 #3 ) ACL 5 POSIX & ACL Z[aIiiEianT :

WREREMTIRA) ACL SFHAFEF (40 cp. mv, tar, cpio 3k rep 4) HAHF
ACL H] UFS XHHEEE ZFS X AL , U] POSIX I ACL £33 &M NFSv4
HH) ACL,

—b NFSv4 #:30 ACL 2548 POSIX X ACL. 05 NFSv4 #¥ ACL k5%
¥/ POSIX R ACL , M4 BREMTFUTREMIEE

# cp -p filea /var/tmp

cp: failed to set acl entries on /var/tmp/filea

WMRIEZEFTHHT Solaris KITHRIIALE L{ERIREBM ACL &I (tar -p 5K cpio -P)
B2 UFS tar 8k cpio B , NIEZITRARIA Solaris RATARAKI RS HH2EZ 3
SRR E K ACL,

FA S EBRAE ARSI AR , (B4 28% ACL T,

ATRMER ufsrestore & BEUEIKE E ZFS XH ARG . MNRIRBEBIEEIE
POSIX B ACL , NIiXLE ACL £#E# i NFSv4 #5080 ACL.

MREAXT UFS UHRE NFSv4 B ACL , NI&BREMTUATARHIEE

chmod: ERROR: ACL type's are different

WMREASS ZFS UHRE POSIX #30 ACL , W< BRBITRMES.

# getfacl filea
File system doesn't support aclent t style ACL's.
See acl(5) for more information on Solaris ACL support.

;ﬁ K3t ACL MFH=MmNHEMRFNEE | ES WEAHAMEH = DRT ZFS ¥
" [178].

ACL WERIEH LA

AT PIFPEAR) ACL AZ3\

@ ACL - RAEE{E58 UNIX user, group F1 owner 28,
FRUTHSEERELIE ACL,

chmod [Options] Alindex]1{+|=}owner@ |group@ |everyone@: \
access-permissions/ . . . [ :inheritance-flags1:deny | allow file

chmod [opﬁons] A-owner@, group@, everyone@: \
access-permissions/ . . . [ :inheritance-flags] :deny | allow file ...

chmod [options] Alindex]- file

JELIE ACL - Y4 owner, group 1 everyone &8 , dBEHAMELR , &HES
B—RMEMRE , BEBHPREE LSS,
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FERANTaSEERXEIFEE ACL.

chmod [Options] Alindex]{+|=}user|group:name: \
access-permissions/ . . . [ :inheritance-flags]:deny | allow file

chmod [Options] A-user|group:name: \
access-permissions/ . . . [ :inheritance-flags]:deny | allow file ...

chmod [oOptions] Alindex]- file

ATFIRGIA T REEEMIEEE ACL fdh4 BT RIS,

owner@,

group@,
everyone@

user|group:ACL-
entry-

ID (username =¥
groupname)

access-
permissionsl.../

inheritance-flags

deny |allow

PMRATEI® ACLIEIXM ACL-entry-type, 5% ACL-entry-type
BB , 1E5 Nk 7-1 “ACL TR,

WRRAT B ACLIEIAM ACL-entry-type, FBFFNZAM ACL-
entry-type EWRAE ACL-entry-ID. username 8%, groupname,
H* ACL-entry-type BIHER , 5 M3k 7-1 “ACL T,

PRRIR T SFRLEAIARIAR ., B X ACL AREFNHIRET |, B85
N3k 7-2 “ACL )44,

WR—EAT IR ACL ShRARS. B % ACL RAMREIBE | 55
W3 7-4 “ACL dRAEbRE",

PRRIRTIERIRLEVIRAUR.

FELAT7/RAI% |, owner@, group@ BY everyone@ /N¥FFE ACL-entry-ID {H,

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

BT ACL hEFEFFE A/ (ACL-entry-type) , FILRAT7RBIFMFE ACL-entry- 1D,

0:user:joe:list directory/read data/execute:allow

BRI ACL BT AT A

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

ARBIFIEER2 FS| 10 ATFARREA ACL iR ACL T, A ACL FRafAEAS
SIS T, $5E UID, AL PHZANR, TRMER chnod 4HEEZRS| 1D, A
FRIR ACL ZERMERSY. BIZN , TIHEE| ID 3 FKAK chmod S48 A3 , SUITRA

N

chmod A3=user:venkman:read acl:allow filename

TFRRAT ACL I

KU, BIETEE. AMHEAMA K ACL FRE.
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xk71 ACL T8y

ViR

ACL T8y

owner@ HEEFRT X RHE AR,

group@ HBER T & T RE R RIBTR.

everyone@ FERE M A SEAMTM ACL TILACHKHEAT A a1 T HARIATR.

user B AP REER X RNEAMAR FETRARBIR, SEFE ACL-entry-ID |, H
thA1A username 8§ userID, INRZEABRBHRETE UID Bf username , N{Z
ACL B2 B TTH,

group JBITH A TERE M X R N EAMBEIFFRIRAR, WREFE ACL-entry-ID , A

% groupname X groupID, INFZERZE VLT UID 5% groupname , N[ix
ACL TR T,

THRNBT ACL V54,

w72 ACL [R5
PEEViIaNA ViR
Vila)FR
add_file w 1) B SRR AR INET SRR
add_subdirectory p BT AIEF B RHBUR,
append_data p WRTARRIL.

delete

delete_child

execute

list directory

read acl [¢
read_attributes a
read_data r
read_xattr R
synchronize s
write xattr )

write data

write attributes A

write acl

write owner

B SCAFRBBR . B RIFER delete BRITARNEZEE , ES
3R 7-3 “ACL delete 1 delete child ARITH",

Wbk B R E RHIRR, B XEFER delete_child AR
ITHRESEE , ES MK 7-3 “ACL delete # delete child X
BRITA",

PUTHEIE R B FNERAER.

FI|th B RIEHIRUR.

JEEL ACL AR (1s).

BEEUCHIEARBM (JE ACL) IBIR. BEABMMA stat
RABME. SRR ALE A LSRR T AT 1s(1) AN
stat(2),

BN A AR

BB Y R BMESAES Y R B B R BITEIRIAUR.
YATHRSEL,

IRy RBME Y R BB R TENAUR.

i i PIRF AR EIRE | AR AX AR RIBIERR. BHEX
AR PR T AR P B ATa) .

R BN ERIBUR.

SR R KB N R EBCHMEEERAR.

ZWE ACL HIRNRELER chmod dr&E3 ACL HIBETT.

BRI A BSARAER , 3E X 3CHHAT chown 3K chgrp 43
SHIBEN.,
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BB B

RIS BT A AIABR S LR ZE T B AR BUA R A AT E4E R
AOR. MRERXHFAMTBENERCTER A , NFEE
PRIV FILE CHOWN 454X,

VIlRFAY

TFHRIZMT HK ACL delete Fl delete_child ITHREMIEMZE.

*x7-3 ACL delete 1 delete child AXRTTA

R EFAPR B ARXT R AR

ACL #3F delete ACL B4 delete FIESE delete AR

ACL ftiF delete child HF A S

ACL B4 delete child S Bj=Ea ] g

ACL {X A ¥F write Fll execute  fIF RV RV

ACL 628 write 0 execute RV R b3
ZFSACL &4

AJUTE ACL R &R NAT ACLAR , MAFTEAFEESMUR. BUT ACL &&
A,

ACL 488K AFEA ACL BUR

full set FrERGR

modify set & write acl Fl write owner ZMUIFTEAR

read set read data, read attributes, read xattr Fn read acl

write set write data, append_data, write_attributes 0 write
xattr

XU ACL £ 5 BTUE XK , NEEBM.

ACL k7&K

£ ACL 4R B 2 ERT A I SCHAFER B SR AT AR R SR KK K] ACL , RIRFE B
B SR A BURAL

BRABUT , A%k ACL, MREENBRELRETIFEE ACL , NHEMELLE R4
RELURFK ACL, DRSS HFERE RHERE ACL 4R,

TRBNRT RIS,
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¥ - BT, successful_access, failed access Fl inherited ARE{UEAT SMB RS

og

Aro
®7-4 ACL ZkA&bRE
YRAEARE PR 90 v VtER
file_inherit f {08 ACL WA B SRERAZIZ B RIS .
dir_inherit d {08 ACL W B SRR AZZ B FRHFER.
inherit only i M B3Rk ACL , B{UEATHAENHFRFER M

TMERTZEREES. ZREEREA file_inherit FREEK
dir_inherit /5 , BAIHE AR B KRR RELRARNE.
no_propagate n {4 ACL NR BRI AZNZERHNFE—HKZAND , MAEEZ
BREEND ., I EERER file_inherit FREEK dir_
inherit #5 , BKEIRHE AN E RFRESEARNES.

; N/A REFRUR.

successful access S FERERIIAREN B BNV Z ESRE ST INCR. WARER
HiTEIRE ACE 2KB—f2{F .

failed access F FEREAE KM R B Z B ESHEINeR. WARERM
HITEIRE ACE R,

inherited I RRFEA ACE 247K,

WS, SEATLMER actinherit S RGLBMERS SRR E B ATMBE HITHRRIEE
ACL KM, BXEZ(ER WS T,

ACL BtE

ZFi NHRBAFET LUT ACL BMESERE ACL RS EIT A ACL 5 chmod 324E
HAZE.,
®  aclinherit - #fixE ACL ZRERIIT A, BIFLUTEME :

® discard - STFHITSR |, AUk B R ASYHAET ACL T, XHERKN
ACL FE8FZ3c ek B RAAPRIE.,

= noallow - XTFHIXFHR , {NEKAITE)ZETL A deny fIAT LA ACL T,

" restricted - XFHXFS , kR ACL TREPEMIFE write owner F] write acl #X
fR.

" passthrough — %4 BH{EIRE A passthrough B , 2{FFER[4k& ACE TfE HItE
AR, MRATFELIER KL ACE , NIARIEN FFEFESKAHE
HIREER.

®  passthrough-x — 5 passthrough & Y AHE , RAT R B passthrough-x ,
FRPIT (x) DRI |, {BRTIR R WMRFE U BB AN RN A8 =X ) AT 2k
ACE R EHITAUR.
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aclinherit FIREFEZA restricted,

= aclmode - FERVICIESCHEE Y ACL 1724 , BRETE chmod FRAEHAIBIEHIZNAS B

ACL., BIERLTBME -

= discard - aclmode JBMA discard IS RGEEBIFRA RN SIHE KT ACL
m, XERAEHE.

= mask — aclmode JBME A mask IS RSO B A RERARKBTR . fRIER S
X BB EAEGHERK UID , BRPREEAIR , PUEEARS K TAHBR
i, EXFMERT , B> ACL AR , PMEEAS KT AEBEPIRL. REHIT
B ACL £63%E , M mask EXR AR ERZ FRE ACL,

®  passthrough — aclmode [EMEA passthrough ISR ZFERIG T AU ER ACL
TR RN B SRFTETNS, | RXF ACL SHTHE AT L.

aclmode PRIFREHET A discard,

BXMEM aclmode BUENEZEE , ESNHI 7-14 “ACL 53 ZFS X chmod 3
YERZE ",

WE ZFS 34 ACL

1E40 ZFS FrsIlaAReE , ACL B ACL TAI%EERMI AR, ZFS 45T —4 M4k ACL #55Y |
HA A HEMIE ACL, B% , ACLREE , A AEB{NERRESH UNIX owner/
group/other T,

ZFS AHNARBRBRIR MRS | (EXLEKRENDZ ACL FTRRNB RS RER.
B, SNREHCHFMRIR | O ACL SRR, Bsh , anRBIBRIRTH—
P34 E RaARKAEEE ACL , TS ER B SRR AR [RIAUR %40
SHER, , WA PR — 3 E B R . A VIREH R RE RS A B R
ACL FRIRHIBRFKEIE.

X+ ZFS 34 , ACL Vilal A SRIEZFNIANT -

ZFS %8 ACL T#E ACL FHIHEF IR FF A _EZ T Sd H st T4 R,

U BB S5RIARAKIE K& ILACA X% "1 ACL T,

—BHEFEFAFPIR , [B— ACL AUPRE UKL ACL FELETRRDASBEFRLELL AR .
TE MR F X FTAE write_acl AR , BME B XIELE AR 2000, BN,
BHELENATS E R ATB AR,

IRIELEAPR IR NFRANR |, 45T RECEE I AT BB R PR FRA
|ﬂw;ﬁf/§ WCANHIRT ARS LE ST TR B TR AR S |, FHFAVFRR A PSS
TR E..

MREENBREEETIEZE ACL , MiZBRHNFMALBEHAZ ACL, INREE
TIELE ACL HFHEBE RN FMKAZ ACL , RWTE R ACL &ML, BXFL(=
B ES N 7-4 “ACL RFEARE" M RUFEA& XS ZFS LR E ACL 4R7K” [202].
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BIREFTSCHEET | ARIE umask B FRZSINAN FAOGR&AROEST® ACL ¢

$ 1s -v file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
1:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

EWRBIF G FZEA (ownere, groupe. everyonee) #EAHF—4 ACL I,
B ACL HERZNTF -

0:owner@ A Z T OB FME B FRINS (read data/write data/
append_data/read xattr), FTAEEA]MEBCHHFHIEN |
weSaE;. ¥ BBMA ACL (write xattr/read attributes/
write attributes/ read acl/write acl), It4&b, FiEEEAUE
M HFRIAT AR (write owner:allow),

synchronize Jj[a)AR Y A A S,

1:group@ E2RFZF X ORI S BN EAYR (read data/read xattr/
read attributes/read acl:allow),
2:everyone@ ) F FElEH 2 SMA BT A P SO US4 SR M KSR ER AN IR

(read data/read xattr/read attributes/read acl/
synchronize:allow), synchronize ijj[a]AXR X4 HiA ST,

BEFERES , RIE umask { , BREER ACL BN T -

$ 1s -dv dir.1

drwxr-xr-x 2 root root 2 Jul 20 13:44 dir.1
0:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
l:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow
2:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow

BB ACL HIBAZA T :

0:owner@ FTEZTLLEZEFE R BRNA (list directory/read data/
add file/write data/add subdirectory
/append_data) , IARISZHRAMMEBSCAAEME | anBTiEIER. 3
JRJBMEF ACL (/read xattr/write xattr/read attributes/
write attributes/read acl/
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write_acl ), 4h , FIEETTRIERNE (execute) , BRI E
3% (delete child) , AREH BREIATEI (write owner:allow),

synchronize Jj[a)AR Y A A S,

1:group@ ARTIIHANER B KRB MEREME. b, BERBFRAER

NABIPITAPR (List directory/read data/read xattr/execute/
read attributes
/read acl/synchronize:allow ),

2:everyone@ 8 i B Z SN TR A iR T3 B RN A B KRR ERIH

1TAR (list directory/read data/read xattr/execute/read
attributes/read acl/synchronize:allow), synchronize Jj[a]AX[R

LATARSIL,

PUF MR EMB/R ZFS X4 ACL

AT RMEA chmod f5& M ZFS SR ACL, PUF BT ACL B chmod i&iX{E A acl-
specification &ifa5E ACL BIR& =, A % acl-specification BBl , 5 W “ACL X EIEIX
A1ER” [190],

¥Rhn ACL TR
= A FEN ACL T

% chmod A+acl-specification filename
= % index-ID 50 ACL T

% chmod Aindex-ID+acl-specification filename

B T#EFEEK index-ID (B AFTH ACL T,
i ACL Tl

% chmod A=acl-specification filename

% chmod Aindex-ID=acl-specification filename
iz ACL T

= % index-ID & ACL IR

% chmod Aindex-ID- filename

= AR ACL T

% chmod A-acl-specification filename

» AR BIERETAIREE ACE

% chmod A- filename
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WA ACL (ERERBEIE s -v an &R BRI, Bl

# 1s -v file.1l

-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read acl/write acl/write_owner
/synchronize:allow

1l:group@:read_data/read_xattr/read_attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize

rallow

BAXRERABEE ACLIFREE , B2 I UEERIRENER ZFS JXHH
ACL" [207],

B 7-1 B% ZFS CHRTIE ACL

AHIRETHERREMNBRZIE ACL f7RF] , T ACL 25 ACL F RBE LS
UNIX &8 (Br. ARDRHMA) .

ELTRBIE | B ACL 4T file.19

# 1s -v file.l

-rw-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read _acl/write acl/write_owner
/synchronize:allow

1l:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

TERLUTIRBIF |, 28 groupe T T write_data AR,

# chmod Al=group@:read_data/write_data:allow file.l

# 1s -v file.1l

-rW-rw-r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow

1l:group@:read data/write data:allow

2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

ELLTRGEIFR | 3 file.1 WABREFEZE H 644,

# chmod 644 file.l

# 1s -v file.1l

-rW-r--r-- 1 root root 206695 Jul 20 13:43 file.l
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

1l:group@:read data/read xattr/read attributes/read acl/synchronize:allow

198 7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



PUEBE IR BB IR ZFS X4 ACL

2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

Bl 72 WHE ZFS XHFHIAFEIE ACL
ANIRETREME/REZIE ACL f7RHBI,
FELUTRRBIS |, A joe ANT X test.dir B3R read data/execute AR,

# chmod A+user:joe:read_data/execute:allow test.dir

# ls -dv test.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:23 test.dir
0:user:joe:list _directory/read_data/execute:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow
2:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read_acl/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read_acl/synchronize:allow

TERLTRABIF , KA joe BT read_data/execute AXFR.

# 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

Bl 7-3 5 ZFS TR ACL T H

AT ACL /RBIFRZR T R E ACL Skt /R E S Sk B RHARLZ [BIAEKAZE.

AT RGIF |, i@ ACL B21ET file.2 # :

# 1s -v file.2

-rw-r--r-- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
1l:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
2:everyone@: read data/read xattr/read attributes/read acl/synchronize
:allow

FERLTRBIF , M everyonee F I T ACL allow AR,
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# chmod A2- file.2

# 1s -v file.2

SrwW-r----- 1 root root 2693 Jul 20 14:26 file.2
0:owner@:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow

1l:group@:read _data/read xattr/read attributes/read acl/synchronize:allow

EE S, SUHFRIABREIM 644 EE K 640, Mk everyonee K ACL AVFAURET
EAFMHRIBURAFBIFRT everyonee AIEEAUR.

FELAT/RAIF |, IAH ACL ¥ E# k) everyone@ H read data/write data AR,

# chmod A=everyone@:read_data/write_data:allow file.3

# 1s -v file.3

-rwW-rw-rw- 1 root root 2440 Jul 20 14:28 file.3
0:everyone@: read data/write data:allow

LT |, chmod IBIABBHEILA ACL FH read_data/write data:allow APREF
BASTHTAZE. HHM everyonee KNZEVE AR, FEMARTISF | everyonee AT HEEXS
AT FEAEAIEASR . T A EFERE S TA B FHMARK ownere BX groupe
ACL T , AR IR E A 666,

FERUTRBIF , E ACL FEH A 7 joe HIZEANR.

# chmod A=user:joe:read_data:allow file.3

# ls -v file.3

---------- + 1 root root 2440 Jul 20 14:28 file.3
0:user:joe:read data:allow

ERH S, SUERBRITELERA 000 , XZRARNFIEN ownere, groupe &%
everyone@ [{] ACL 1 , XET A TR AFESARA MRSy, XHIEETELE
EAPR (F1ACL) SRARRLLRIE , 20 FATR :

# chmod 655 file.3

# 1s -v file.3

-rw-r-xr-x 1 root root 2440 Jul 20 14:28 file.3
0:owner@:execute:deny
1l:owner@:read_data/write_data/append data/read xattr/write xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

2:group@: read_data/read_xattr/execute/read_attributes/read_acl
/synchronize:allow
3:everyone@:read_data/read_xattr/execute/read_attributes/read_acl
/synchronize:allow

Bl 7-4 B ZFS SCHFHE TR ACL

ATAfE A chmod #54- Sk SCFE B R ATEIELE ACL.
HEALTFRBIF | tests.dir FEEMIIEEE ACE,
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# 1s -dv test5.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:32 test5.dir
0:user:lp:read data:file_inherit:deny
l:user:joe:read data:file inherit:deny

2:owner@:list _directory/read_data/add _file/write data/add_subdirectory
/append_data/read_xattr/write_xattr/execute/delete_child
/read_attributes/write_attributes/read acl/write acl/write_owner
/synchronize:allow

3:group@:list_directory/read_data/read xattr/execute/read _attributes
/read acl/synchronize:allow

4:everyone@:list _directory/read _data/read xattr/execute/read _attributes
/read acl/synchronize:allow

ELTFRBIF |, BIFRT B/ joe A 1p WIEEE ACL., FRA ACL B7 ownere, groupe@
F0 everyonee BERE1H.

# 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
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

Bl 7-5 ¥ ACL S BN T ZFS XXt

HAF ACLEETH , AEA LY HINAEN ACL AR, BX ACL &MU , &
% W,“ZFS ACL &4 [193].

Fgn , EET AN T F7RN A read_set :

# chmod A+user:bob:read_set:allow file.l

# 1s -v file.l

-r--r--r--+ 1 root root 206695 Jul 20 13:43 file.l
0:user:bob:read_data/read_xattr/read_attributes/read_acl:allow
1l:owner@:read data/read xattr/write xattr/read attributes

/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@: read_data/read xattr/read attributes/read_acl/synchronize:allow
3:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

TN R TR A write set # read set :

# chmod A+user:bob:read_set/write_set:allow file.2

# 1ls -v file.2

-rw-r--r--+ 1 root root 2693 Jul 20 14:26 file.2
0:user:bob:read_data/write_data/append_data/read_xattr/write_xattr
/read_attributes/write_attributes/read acl:allow
1l:owner@:read_data/write_data/append_data/read_xattr/write_ xattr
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/read_attributes/write_attributes/read _acl/write_acl/write_owner
/synchronize:allow

2:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

DAELAAE YT ZFS TR E ACL 27K

A AR EAMAIAE AN B SR P AR R ERAR LR ACL, BREMEILT , RN&fEi% ACL, JNRTE
%gﬁii‘&fTﬂE%ﬁ ACL , WA fe2 B REASUAK ACL, AN STHEE R
BXE ACL FOZKA .,

AN RGP L FRE aclinherit B, BB AT , aclinherit IRE A

restricted,

BREZER  ESNACL & [193],

Bl 7-6 BT ACL 4k
RAEBULT , ACL NIETS B REMIERE.
FELUFRGEIF , AR joe N T 4T test.dir BIFEEIE ACE read data/write data/

execute,

# chmod A+user:joe: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:joe:list directory/read data/add file/write data/execute:allow
l:owner@:list_directory/read_data/add_file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
2:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow

3:everyone@:list directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow

RBIET test.dir FAFR , MALEHERF joe ) ACE, AR sub.dir KIALRIZ
TR joe EAXHTESE. AR RAEK everyonee FHATIRIMIANR , R R eEA]

sub.dir,

# mkdir test.dir/sub.dir

# 1ls -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
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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

Bl 7-7 X3RN E SRR ACL 4K
MU T—RIIREIFRATRE file inherit ARrGATR IS 4HF1 B R ACE.

FELURIRBISE , AR joe HRAIT 3T test2.dir B3RP HISHH read data/write data
PR , AEZ R PR HT R S AR R B B[R AR .

# chmod A+user:joe: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:joe:read_data/write_data:file_inherit:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

2:group@: list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

FERLTRBIF |, B joe BIABRN AT H B3/ test2.dir/file.2 X, %F ACL 4k
7& read data:file inherit:allow Ek&EFF joe A BUEETTH AR KSTHRNE.

# touch test2.dir/file.2

# 1s -v test2.dir/file.2

-rw-r--r--+ 1 root root 0 Jul 20 14:56 test2.dir/file.2
0:user:joe:read_data:inherited:allow
1l:owner@:read_data/write_data/append_data/read_xattr/write_ xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

2:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

BT UHSCH RS aclinherit RMHIRE AREEI restricted , A joe XF
file.2 NEH write_data AR , XZFAZAHEBIRA 0 1-E FALLAR.

EAE IRE file inherit B{ dir inherit RGBT TR FE inherit only AR FBSk@E S
BRLEMERE ACL, HEIE , FRIERF joe EXHHRITBABATSUHTBAME SR , BN
T EIELELF - everyonee ARF AR, B2 :

# mkdir test2.dir/subdir.2

# ls -dv test2.dir/subdir.2

drwxr-xr-x+ 2 root root 2 Jul 20 14:57 test2.dir/subdir.2
0:user:joe:1list directory/read data/add file/write data:file inherit
/inherit_only/inherited:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
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/append_data/read_xattr/write xattr/execute/delete_child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

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 —ZRITRBIARIR T RIRHEE file inherit 1 dir inherit AR:ERT BTN FBRISCHEFIE
M) ACL,

FEATREIF |, A joe :TF THABTHARNTEHF B RANEI. EAMPITA
MR.

# chmod A+user:joe:read_data/write_data/execute:file_inherit/dir_inherit:allow

test3.dir
# ls -dv test3.dir
drwxr-xr-x+ 2 root root 2 Jul 20 15:00 test3.dir

0:user:joe:1list directory/read data/add file/write data/execute
:file_inherit/dir_inherit:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append_data/read_xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/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

TEHEPH inherited XAZREEMIEE |, FERZ ACE 24K,

# touch test3.dir/file.3

# 1s -v test3.dir/file.3

-rw-r--r--+ 1 root root 0 Jul 20 15:01 test3.dir/file.3
0:user:joe:read data:inherited:allow

1l:owner@: read data/write data/append data/read xattr/write xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@: read data/read_xattr/read_attributes/read_acl/synchronize
rallow

# touch test3.dir/file.3

# 1s -v test3.dir/file.3

-rw-r--r--+ 1 root root 0 Jun 23 15:25 test3.dir/file.3
0:user:joe:read data:allow
1l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
2:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

# mkdir test3.dir/subdir.l
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# ls -dv test3.dir/subdir.1

drwxr-xr-x+ 2 root root 2 Jun 23 15:26 test3.dir/subdir.1
0:user:joe: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

£ EHEAIZRABIF , BT groupe 1 everyonee IR B SRAIABRFELET N\ FIPITAR |
BFELE T FA P joe B AFIBITHEBR. HREM aclinherit BYER restricted , XEMKE
KA write data F1 execute AUFR.

FEATRGIF | A7 joe IRF TR THARATAHRIZE, SEAFMPITIUR , B
R XLERPRIEHFR B RN REANR.

# chmod A+user:joe: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:joe:1list 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

WMPATRBIATR , ETEHBRARBIREE T F - joe M read_data/write data/execute
PR,

# touch test4.dir/file.4

# 1s -v testd4.dir/file.4

-rw-r--r--+ 1 root root 0 Jul 20 15:09 test4.dir/file.4
0:user:joe:read data:inherited:allow
1l:owner@:read_data/write_data/append data/read xattr/write xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

2:group@: read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

%l 7-8 ACL &R IZE K Passthrough B ACL Zk7&

MR tank/cindy R aclinherit BHIRE A passthrough , N FHEIZEK
file.5, FI/ joe BLhAN T testd.dir (I ACL , INFFI7R
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# zfs set aclinherit=passthrough tank/cindy

# touch testd4.dir/file.5

# 1s -v testd4.dir/file.5

-rw-r--r--+ 1 root root 0 Jul 20 14:16 test4.dir/file.5
0:user:joe:read data/write data/execute:inherited:allow
1l:owner@:read_data/write_data/append_data/read_xattr/write_ xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow

2:group@: read_data/read xattr/read attributes/read_acl/synchronize:allow
3:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
:allow

%l 7-9 ACL k78R E ) Discard Bf ACL 4k

R RG] aclinherit JBMEIRE A discard , WE KPR ERAETS |, AJRES K
Z ACL, iz :

# zfs set aclinherit=discard tank/cindy

# chmod A+user:joe:read_data/write_data/execute:dir_inherit:allow test5.dir
# 1ls -dv test5.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:18 test5.dir
O:user:joe:1list 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 FIREENMRE FOAIRE , ML EFIEFLE ACL, Hi0 :

# chmod 744 test5.dir

# 1s -dv test5.dir

drwxr--r-- 2 root root 2 Jul 20 14:18 test5.dir
0:owner@:list _directory/read _data/add _file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read acl/write acl/write_owner
/synchronize:allow

1l:group@:list directory/read_data/read xattr/read attributes/read acl
/synchronize:allow

2:everyone@:list directory/read data/read xattr/read_attributes/read acl
/synchronize:allow

% 7-10 ACL &I /) Noallow B ACL 2K
HELTRAIF | RETHRNEESXHSARIELE ACL, —/ ACL R34 read_data A

R , — ACL B4 read_data AXR. H/RBIERERT 2{A AT FER]— chmod 3 &R IEE R
™ ACE,
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# zfs set aclinherit=noallow tank/cindy

# chmod A+user:joe:read_data:file_inherit:deny,user:1p:read_data:file_inherit:allow
test6.dir

# 1ls -dv test6.dir

drwxr-xr-x+ 2 root root 2 Jul 20 14:22 test6.dir
0:user:joe:read data:file inherit:deny
l:user:1lp:read_data:file_inherit:allow
2:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/delete child
/read_attributes/write_attributes/read_acl/write acl/write_owner
/synchronize:allow
3:group@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow
4:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read _acl/synchronize:allow

WMATFRBIFTR |, QISR |, ¥ EFF /U read_data AUBRAY ACL.

# touch test6.dir/file.6

# 1s -v test6.dir/file.6

-rw-r--r--+ 1 root root 0 Jul 20 14:23 test6.dir/file.6
0:user:joe:read data:inherited:deny
1l:owner@:read_data/write_data/append_data/read_xattr/write_ xattr
/read_attributes/write_attributes/read_acl/write_acl/write_owner
/synchronize:allow
2:group@:read_data/read_xattr/read_attributes/read_acl/synchronize:allow
3:everyone@: read data/read xattr/read attributes/read _acl/synchronize
:allow

PUEBERAREME/R ZFS X44H) ACL

ATIBIEER 14 ME—FRFRRRMAEERARKENER ZFS JXHRIAIR, & 7-2
“ACL VI[A)45AL” M3k 7-4 “ACL RARRE” I T FRR SRR FEE,

ATAER s v @S BARAT XHABE R4S ACL 3%, 440

# 1s -V file.l

-rW-r--r-- 1 root root 206695 Jul 20 14:27 file.1l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- :allow
everyone@:r-----a-R-c--s:------- :allow

AR T 45 /) ACL it -

owner@ BB LUSEFME RSN EG (rw=read_data/
write data, p=append data) . FTHEHA]
PASBCHREYE | i EE,. ¥ REMER

ACL (a=read attributes . W=write xattr, R=
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group@

everyone@

read_xattr, A=write attributes, c=read acl, C=write acl) .

A, FTEEE T AS BRI FTB A (o=write_owner).,
synchronize (s) 37[a)AXR &4 ATA S,

2R3 F X SO HREEANR (r= read data) FIXTSC4E B AIEZEAR

PR (a=read attributes . R=read xattr, c= read acl) .
synchronize (s) 33[A)AXR & ATA S,
] FA a2 SR TR A SIS X S0 AR S SR ME AR BR AN SR

(r=read_data, a=append data, R=read xattr, c=read acl 0
s=synchronize) ,

synchronize (s) i[A)AXPR & ATA I,

S ACL AARLL | 85 ACL RAABU TR -

. APEARFERE A chmod S E S %K.
TR TIRRTARKIETF T (1) F5F , FERFTEELFENFE.
s AR —ARREPER TG AIRE.

BREAFA ACL BRAKEE , 55 N ROHAR R ENBIR ZFS 3C4HY

ACL" [197].

% 7-11

BB RIS EFE/R ACL

TERAToRGI | T8 ACL 24T file.19 ¢

# 1s -V file.l

-rW-r--r-- 1 root root 206695 Jul 20 14:27 file.l
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--si------- :allow
everyone@:r-----a-R-c--s:------- rallow

FEARAFIF , KA joe RINT X file.1 [ read data/execute AR,

# chmod A+user:joe:rx:allow file.1l
# 1s -V file.1l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
user:joe:r-x----------- R :allow

owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- rallow

everyone@:r-----a-R-c--s:

FEUTRGIF , BEERAMEE ACL MRE A joe BT 7 R AIZ A B R L4RK
AREEL, BAFIPITAUR.

# chmod A+user:joe:rwx:fd:allow dir.2
# ls -dV dir.2
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drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2
user:joe:rwx----------- (fd----- rallow

owner@: rwxp-DaARWcCos:------- :allow
group@:r-x---a-R-c--s:------- rallow
everyone@:r-x---a-R-c--s:------- rallow

FEL , ERTRABIY) s -v Hijt o AR AN AAR SR AW EIGEE A chmod A&,
BN , ZREAF joe X dir.2 HIAURMARAIREZ B4 dir.2 A cindy , APRAR

FNLEARRE (rwx----------- fd----- :allow) EHIFHENAEIARE chmod 4545, a0 :
# chmod A+user:cindy:rwx----------- ifd----- :allow dir.2

# 1s -dV dir.2

drwxr-xr-x+ 2 root root 2 Jul 20 14:33 dir.2

user:cindy:rwx----------- (fd----- rallow

user:joe:rwx----------- (fd----- rallow

owner@: rwxp-DaARWcCos:------- :allow

group@:r-x---a-R-c--s:i------- rallow

everyone@:r-x---a-R-c--s:i------- :allow

B 7-12 ACL A& SR E /) Passthrough B¥] ACL 4k7&

¥ aclinherit BHRE A passthrough I ARG LU A AR 485 ACL I , JFH 4k
A ACL T A& X HHTEMEH . HUILBEMIRE A passthrough B , &F FIEAT4RR
ACE & FIAURIE KA X, RN FIERZNEARE T4k ACE |, NIS1RE
I 72 FE KB R BEARES.,

AT 7RBIE 4EE ACL ETEFRGBAANAIEILH aclinherit #E A passthrough 3k
LRAEANBRAL.

TEARRFIF | X testl.dir WET ACL BUERHIZA, ZBIES AFEERSHE
% owner@. group@ Al everyone@ ACL I, FTAIZEM B RS @owner. groupe FA
everyone@ ACL i1,

# zfs set aclinherit=passthrough tank/cindy
# pwd

/tank/cindy

# mkdir testl.dir

# chmod A=owner@:rwxpcCosRrWaAdD: fd:allow, group@: rwxp: fd:allow,
everyone@::fd:allow testl.dir
# ls -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:42 testl.dir
owner@: rwxpdDaARWcCos: fd----- :allow

group@: rwxp---------- :fd----- :allow

everyone@:-------------- (fd----- :allow

FEHRBIF |, ARSI E AR B AT ACL,
# cd testl.dir

# touch file.l
# 1s -V file.l
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-rwxrwx---+ 1 root root 0 Jul 20 14:44 file.l
owner@: rwxpdDaARWcCos:------ I:allow

group@: rwxp---------- R I:allow

everyone@:-------------- teeeee- I:allow

FEATRBIF |, FrEBEKE RAMBARTEBIXI B RVRIURK ACE IR BT #kEZ
HEZIFTRU B RIFERI ACE,

# mkdir subdir.l
# s -dV subdir.1

drwxrwx---+ 2 root root 2 Jul 20 14:45 subdir.1
owner@: rwxpdDaARWcCos: fd----I:allow

group@: rwxp---------- :fd----I:allow

everyone@:-------------- :fd----I:allow

fd--- -1 A TAEEYA , ENEEHHIRIA ST E RS,
FELLTRBIF | FERFFELA ACE WA —BRHEMEIE ACL 4T —/ 30t

# cd /tank/cindy

# mkdir test2.dir

# cd test2.dir

# touch file.2

# 1s -V file.2

-rwW-r--r-- 1 root root 0 Jul 20 14:48 file.2
owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:------- rallow
everyone@:r-----a-R-c--s:i------- :allow

@l 7-13 ACL AR IR E A Passthrough-X B ACL £k

MR B aclinherit=passthrough-x , XF owner@. group@ B everyone@ i%H , ¥{EF
%ﬁ ;[:(X) %FE’@'JE&FF , (BB R B RIEER AR NI K v 26K ACE FiRE
1TIBRA 1T

PAF/RBIIGEA T anTIEE R aclinherit ARFVEE A passthrough-x SREKAITANR .,

# zfs set aclinherit=passthrough-x tank/cindy

TE /tank/cindy/testl.dir BB T AT ACL , BUEA ownere IR LRI H4T ACL
2K,

# chmod A=owner@: rwxpcCosRrWaAdD: fd:allow,group@: rwxp:fd:allow,
everyone@::fd:allow testl.dir
# ls -Vd testl.dir

drwxrwx---+ 2 root root 2 Jul 20 14:50 testl.dir
owner@: rwxpdDaARWcCos: fd- - - - - :allow

group@: rwxp---------- (fd----- :allow

everyone@: -------------- (fd----- rallow

1F BVERBIAR 0666 BIZE S (filel) , {BAREIAR A 0660, IREUARITAPRAR
KR , AEEXFERZASR,
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# touch testl.dir/filel
# 1s -V testl.dir/filel

-rw-rw----+ 1 root root 0 Jul 20 14:52 testl.dir/filel
owner@: rw-pdDaARWcCos:------ I:allow

group@: rw-p---------- HEEEER I:allow

everyone@:-------------- Te-e--- I:allow

PR, 7E testdir BRTER cc MiFIRAEME A t KA RITICHE.

#cc -0t t.c

#1ls -V t

-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ I:allow

group@: rwxp---------- s I:allow
everyone@:-------------- e I:allow

HEREEOAR A 0770 , XEEA cc EK TR 0777 , X FEM ownere, groupe F1
everyone@ &% B4 A T HITAUR .

#l 7-14 ACL 53¢ ZFS 3T chmod 3ERKATE

PAR IR RN T 45 E /) aclmode 1 aclinherit EMEINAZIEIIAR ACL 5 chmod
& (FECUHFEk B RASRRIE DS RIA K{ET ACL BERRMESATEE—Z) MR
g,

FEBY RIS | aclmode BMERE A mask , aclinherit BB A restricted, B/RE|H
B ACL APRARI SR BN , XA AE A {EM R AR E .

FIGHSCAFRZA BT RA R ACL AURZN T AR

# zfs set aclmode=mask pond/whoville
# zfs set aclinherit=restricted pond/whoville

# 1s -1V file.l

-rwxrwx---+ 1 root root 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- :allow

user:rory:r----- a-R-c---1------- rallow
group:sysadmin:rw-p--aARWC---:------- rallow
group:staff:rw-p--aARWc---:------- rallow

owner@: rwxp--aARWcCos:------- rallow

group@: rwxp--aARWC--S:------- rallow
everyone@:------a-R-c--s:------- rallow

— chown BMEEKT file.1 KLHFTER , IEFTBA 7 amy EERWIL . 6120 :

# chown amy:staff file.l

# su - amy

$ 1s -1V file.l

-rwxrwx---+ 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- rallow

user:rory:r----- a-R-c---1------- rallow
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group:sysadmin:rw-p--aARWc---:------- rallow
group:staff:rw-p--aARWC---:------- rallow
owner@: rwxp--aARWcCos:------- :allow

group@: rwxp--aARWc--s:------- rallow
everyone@:------a-R-C--S:1------- :allow

TEK chmod RAERAUR B ARBIME B RHNE. FELIRBIF | sysadmin 2B staff
HRBERUR ACL BURAHE L BT BAKBUR.

$ chmod 640 file.l
$ 1s -1V file.l

STW-r----- + 1 amy staff 206695 Aug 30 16:03 file.l
user:amy:r----- a-R-c---1------- rallow

user:rory:r----- a-R-c---1------- rallow

group:sysadmin:r----- a-R-c---1------- rallow
group:staff:r----- a-R-c---1------- rallow

owner@: rw-p--aARWcCos:------- :allow
group@:r-----a-R-c--s:i------- rallow
everyone@:------a-R-Cc--S:1------- rallow

TR chmod 3R AR B BCARFBIMEFESIHIE. FELRBIF |, sysadmin ZHF0 staff
AME LT ACL AURYR B A feivr- S5 AT B LA AR B 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---:------- rallow
group:staff:rw-p--aARWc---:------- rallow

owner@: rwxp--aARWcCos:------- rallow

group@: rwxp--aARWC--S:------- rallow
everyone@:------a-R-c--S:------- rallow

[ ZFS 4N FsEsk Btd

PR RBIREIR T a0 ZFS U MM B RISIRBYE | AR A M Rusila) AR .
BRETRHNYBEHRBERNEZEE  HE R Ls(1) # chmod(1).

Bl 7-15 ] ZFS U AR
FERUATEEEXHAE

# chmod S+ci file.l

# echo this >>file.l

-bash: file.l: Not owner

# rm file.l

rm: cannot remove “file.l': Not owner
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18] ZFS SCIFN RS Bt

AAERUMEIERR ZFS UK BT

# 1s -1/c file.l
-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l

fEFRATEIE AT PR S AR AL

# chmod S-ci file.l
# 1s -1/c file.1l

-rw-r--r--+ 1 root root 206695 Jul 20 14:27 file.l
{A------ m----}

# rm file.l

Bl 7-16 ®] ZFS 4R R R AR

PUR/RBIBIR T 204 1E) ZFS SCHER A R RIAR .

# chmod S+cR file.2
# echo this >>file.2
-bash: file.2: Not owner

& 7-17 BORMEY ZFS X EH
AT MERA B IR RN B REN

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{archive,nohidden, noreadonly, nosystem,noappendonly,nonodump,
noimmutable,av modified,noav_quarantined,nonounlink,nooffline,nosparse}
# chmod S+cR file.3

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{archive,nohidden, readonly, nosystem, noappendonly, nonodump,noimmutable,
av_modified,noav_quarantined,nonounlink,nooffline,nosparse}

Hrp—t@M{U&EABT Oracle Solaris SMB ¥,
BT PUBRMSUEER T B B, B4 -

# chmod S-a file.3

# 1s -1/v file.3

-r--r--r-- 1 root root 206695 Jul 20 14:59 file.3
{noarchive,nohidden,noreadonly,nosystem,noappendonly,nonodump,
noimmutable,noav_modified,noav_quarantined,nonounlink,nooffline,nosparse}
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EENMBIAE AT EER AR AT ZFs BHES.
FEQEUTET

“ZFS ZHTETEMIR" [215]

¥ ZFS R [216]

“BIR ZFS BT HIAURR A [223]

“¥ZF ZFS HRIRBI” [219]
“Mikk ZFS =2 FRIARRBI" [225]

ZFS ZITEERR

fﬁ ZFS ZTHEEIE |, TASER . AREN AN EEMNPIR. STHFMAPEIMETE

SR

s AABXIEFEANAPR , 40 create, destroy, mount. snapshot 2,

»  ATRUE NFRABPRERAPRAE ., UETTAEFPIRE , FENREMNFTEFEREES
BIREER. PEREMN e FSHK , KEREERYE 64 NFR., HeFSZE . &
BHRFRERFTIR SRR ZFS X ARZ 2R A B REHIIRS).

ZFS AR S RBAC REFERIAUMTIRE, ZFS TIEANEEHE ZFS kit
XGRS EABUATMR

175 ZFS Trfdibit , ARIRFEF .

RN UAN | DUEERT RUTHIARIBIE RSN,

HBTECE , PMERB ARG E T DUHER I RS

AT SR S ARG RIAR . FT AR AS R SE T LAB RIS AR .

IR{AEREI A NFS EIH, 20 , BE BRI T AFEE Y4 . 2fs/snapshot B
SFHIEAT NFS BIEE AR,

A E BFE AT EHE RN AL ZFS £%. BXFEA RBAC KEHEE # Oracle Solaris &
BEEHSE , B3 W, (FF Oracle Solaris 11.2 iR AFIHERLTS ) PP 1
= “fF ARSI FAIHFE,
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&Y ZFS BUR

M ZFS ZFEAUR

fEFE) delegation BIHIZHIZITEIEINRE.

# zpool get delegation users
NAME PROPERTY VALUE SOURCE
users delegation on default
# zpool set delegation=off users

# zpool get delegation users
NAME PROPERTY VALUE

users delegation off

RETERT | delegation BHEAL T BARE.

Bilgn

SOURCE
local

RF ZFS BUR

AIPMEA zfs allow ep BT LT AKX ZFS X RGAPREFTAATE root AP -

216

» REBEMPIRIRTRAA. AREPA.

» AREZIPURMARAENRIRER TR - AZiE A,
w AT RDUSURERMEIESS YRS RGIAUR | AT AIESS YRS ARG TR JR

PR,

TRNMET TUAEERHREAR AT R TR BT R R AT A A RBUR.

BPR (Fi4) VA MM
allow o IRE RABRIZ T H AR SR . SRR TEFE AR HIAUR .
clone TSRS AT IR IR AIANR ., EWITE LA RGP EE create i
FRAN mount AXFR.
create A EREUBEANAUR. BEIREA mount AR,
destroy FHIRBURENBIR . ERIREA mount AR,
diff TEBIRENPRRIE IR AIALR . 3E root B A HEEBHAPRABEF A 2fs
diff 54,
hold RIFIRERAHBUR.
mount HHB MBS RG R AIE NS
REFE PR .
promote ¥ TR F A BIE S AIAR . ENIRTE FIAS R G B mount AR
N promote AR,
receive { R zfs receive ABIBRFRIHER  EHIREE mount BRFI create BUR.
LEAIRR.
release RBIREBARRE CXFEJREL SR
HR) HIBIR.

7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



Z¥ ZFS RUR

PR (F@4) Wil :PSis

rename B2 BIEERIATR., EHIRIEF XK BB create BPRF]
mount AXR

rollback BRI AR .

send R EREBIREABGR.

share HEZFMEEEZ T RGHBER. WREETRF share Fll share.nfs ABER]
B NFSH#E,
WRRIRYRAS share 1 share. smb A REQY
# SMB £E,

snapshot BIERFIREIRBHBIR.

FARUIRTF T EM—AHBUR | ERRATEERR TR, 1REEESAUR

groupquota
groupused
key
keychange
userprop
userquota

userused

Besh , AT AR root AFEFERLT ZFS BHKEE

aclinherit
aclmode

atime

canmount
casesensitivity
checksum
compression
copies

dedup
defaultgroupquota
defaultuserquota
devices
encryption

exec

keysource
logbias
mountpoint

nbmand
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® normalization

B primarycache

®  quota

B readonly

®  recordsize

= refquota

B refreservation
B reservation

B rstchown

®  secondarycache
B setuid

®  shadow

®  share.nfs

®  share.smb

B spapdir

B sync

= utf8only

B version

®  yolblocksize

®  yolsize

B yscan
® xattr
" zoned

iﬂlﬂﬁ LhEM R BE RN BUERRMRE. BRXLBMAWRHA , BEWNE ZFS B
" [116].

=T ZFS AR (zfs allow)

zfs allowiBJXIAF :

zfs allow -[ldugecs] everyone|user|groupl,...] perm|@setname,...] filesystem| volume

TEK zfs allow EiE (BRIKEIR) ARRREBUREEAHNR ¢

zfs allow [-ugel]|user|group|everyone [,...] filesystem | volume

ATARESHIRRSIRERFEE ZNRIE. MRKIEE -uge I , NI XS BB

FKEETF everyone , REMBARAFE & s, EIEE %A "everyone” KA

;ﬁg ,T}%{EFH -u Bf -g W, BRELBWATEE AR, EER -9 W, -c T
132 BSANBR .
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AT zfs allowi&ikx (DMBERIR) ARABERAAREHRITEE A

zfs allow [-s] ... perm|@setname [,...] filesystem | volume

ATRURIE S RIS IRERIEEZ MR, PURES ZFS FadMBHEMER. AXES

B, BT,

ATRLEAPREBSZIARET |, FFE8 -s WHRIMR. Hith 2fs allow & A EAUIRERT
TEENXHRGEEHFA. T BPREH TS , FIXI RGN ER AT E
#. BIRES ZFS XU AGEBEMRNGEEK , BRI at 75 (@ 7, B
KERBERTT 64 NFH,

THEI 2fs allow A (DAEEREIR) SRABIRAIRTFAR :

zfs allow [-1d] ... ... filesystem | volume

USRS RAUR AR THRENXH RS , EAAFR TR ARSNEN |, BRIEER

BT -d G, -d @WRIERBIR AR T RRXHRS , BAAFRTAHERS , [k
HJ:HEHH‘TEET UL, INRFEBIARIEE , AR AF AT RRRER LA
=] °

% ZFS ZSFEANBR (zfs unallow)

{8 zfs unallow in4A] AR AR T HIAUR.
BN, BEERT T create, destroy, mount F snapshot AR , 2N 7R :

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
-- Permissions on tank/home/cindy -----------mcmmmmm o
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

ZRERIXLAUR |, EEATEE

# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy

=¥ ZFS PR~ 451

Bl 81 1) B4 PR T AUR
MR AN FHRT create M mount AR , AAMHRZA FIRBREHER RHAUSR .
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Fgn , ZEEAF mark T tank KRG create F mount AR , FELZRELIR :

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home

SRIG , [ zfs allow 52 3FF create, destroy Fl mount AXFR. HilZ0 :

# zfs allow mark create,destroy,mount tank/home

WA , A mark ATRAZE tank/home ARG B X ARSE. B0

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su 1lp

$ zfs create tank/home/1lp

cannot create 'tank/home/lp': permission denied

5l 8-2 [A12B3FF create Fl destroy AX[R

PUFRABR T AR BE SRS , DME staff BTN AEFR] PAFE tank/home ST
AEPREMEFERXHARS , PREBRHBECHXHRS. BR |, staff A RAEEH
BHM ARG

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home
- Permissions on tank/home -------ccmmmmm e
Create time permissions:
create,destroy
Local+Descendent permissions:
group staff create,mount
# su cindy
cindy% zfs create tank/home/cindy/files
cindy% exit
# su mark
mark% zfs create tank/home/mark/data
mark% exit
cindy%s zfs destroy tank/home/mark/data
cannot destroy 'tank/home/mark/data': permission denied

Bl 83 TEIEMR M RSB AR TFAUR

MRTIEIEMEN G RERANIZ T AR, 120 , MBS mark 3%F 7 XEAMA FRICH
RZEM create. destroy F mount AXPR. M mark IFF T XF tank/home ARG HIIE

REIBIAHANR |, (EARAAVRZA Y BRI RGARRER., Rt , RIEEMRIH

AL AR snapshot AR,

# zfs allow -1 mark snapshot tank/home
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# zfs allow tank/home
- Permissions on tank/home -------ccmmmmmm e
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

BRI ARGENE A mark FFAR , E{ER 2fs allow-d . 540 :

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home
- Permissions on tank/home ---------cmmmm oo
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

BAE , AP mark RBETE tank/home SLEFRGZR A2 T BIREHRER

Bl 8-4 RE SR R R EAEAUR

aJ1a) A PE RIS A ERR. BIa0 , AT zfs allow 654K staff LIS T4 ERIR.
Boh |, IBSTERIFE tank/home U RGEEIRT destroy Fl snapshot AR,

# zfs allow staff create,mount tank/home
# zfs allow -c destroy,snapshot tank/home
# zfs allow tank/home
- Permissions on tank/home --------cmmmm
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

BT mark 2 staff ZHRIRG , BRI RAZE tank/home R H AL, s, A
F mark AJRABIEE tank/home/mark2 HIRER , F A A BB THARERGFENSR. #5140 :

# su mark
$ zfs create tank/home/mark2
$ zfs allow tank/home/mark2

% 8 & Oracle Solaris ZFS &R 221



¥ ZFS BPRRHI

222

- Permissions on tank/home/mark2 ----------mmmmmi
Local permissions:
user mark create,destroy,snapshot

- Permissions on tank/home -------mcmmmmmm e
Create time permissions:
create,destroy,snapshot
Local+Descendent permissions:
group staff create,mount

B2 , A/ mark NBEAE tank/home/mark AR | FAMA BB HITHAIRIERAFE
AR 520

$ zfs snapshot tank/home/mark@snapl
cannot create snapshot 'tank/home/mark@snapl': permission denied

TELIRBIF , B mark ZEHACIAERFAE create AR , XELREMATABIEIRE.
YT HRSRT NFS HE , WARRER.

$ cd /tank/home/mark2

$ 1s

$ cd .zfs

$ 1s

shares snapshot

$ cd snapshot

$ s -1

total 3

drwxr-xr-x 2 mark staff 2 Sep 27 15:55 snapl
$ pwd
/tank/home/mark2/.zfs/snapshot
$ mkdir snap2

$ zfs list

# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/mark 63K 62.3G 32K /tank/home/mark
tank/home/mark2 49K 62.3G 31K /tank/home/mark2
tank/home/mark2@snapl 18K - 31K -
tank/home/mark2@snap2 0 - 31K -

$ 1s

snapl snap2
$ rmdir snap2
$ 1s

snapl

%l 85 TENFUEA ZFS THAPRE

AT/~ BRI BIE AR & emyset FF4TXT tank M RSAEE staff IR T AAPRE
rename AR, A cindy & staff ARG , BEABTE tank FEIEERGEHBR, 1B
2, BF 1 8B tank PR TH R HATR.

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone,readonly tank
# zfs allow tank
- Permissions on tank --------mcmm e
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Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
# zfs allow staff @myset,rename tank
# zfs allow tank
- Permissions on tank --------ommi 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%s zfs allow tank
- Permissions on tank ---------immi oo
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
cindy%s s -1 /tank
total 15
drwxr-xr-x 2 cindy staff 2 Jun 24 10:55 data
cindy% exit
# su 1p
$ zfs create tank/1lp
cannot create 'tank/lp': permission denied

BIR ZFS TR~

ATRMERL T 6 4R BRAUR -
# zfs allow dataset
a4 BRET e R SRR R E S THAR, Mt a5 THEMET S

» ARE

» BUREEIEEAUR
» ASIEIES

AU EREIESE

» (U ¥iEE

%l 8-6 BRERTITEHEIIR

PLTFHiH KRR P cindy 7E tank/cindy XS _EEF create. destroy, mount F
snapshot Y[R,

# zfs allow tank/cindy
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Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

%l 8-7 BIRE RTHLEIENR
LRGBS FR7RET XS pool/fred A pool X ARLEHILL AR,
XFF pool/fred HHERZ :

n EXTHANBRE :
®  @eng (create, destroy. snapshot, mount. clone, promote Al rename)

® @simple (create #l mount)

® 5 @eng APREH mountpoint BIERE T RIERAUR. “GIEN"ZRELE RS A
B, FRT eceng NPREFZE mountpoint EMEHIAR.

= [ tom BT T XA ARG eeng AFRE , MAF joe T T XAMILHR
S50 create, destroy F mount AR,

= [ fred TT T XAHFN ARG ebasic BPRE , PAK share FI rename

AR,
= (A barney f staff AT T 4T EASTH RS ebasic BPREE.
XFTF pool HRE :

n EXTHORE esimple (BUER. 4HER. FEE)
B4 staff T 7 ARG esimple 7&5&%

TERRGIRH#L

$ zfs allow pool/fred
- Permissions on pool/fred ----------mmmmmmm o
Permission sets:
@eng create,destroy,snapshot,mount,clone,promote, rename
@simple create,mount
Create time permissions:
@eng,mountpoint
Local permissions:
user tom @eng
user joe create,destroy,mount
Local+Descendent permissions:
user fred @basic,share, rename
user barney @basic
group staff @basic
- Permissions on poOl - -----mmmmm e
Permission sets:
@simple create,destroy,mount
Local permissions:
group staff @simple
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bR ZFS R TR/ A

AMEA zfs unallow MR EFTFHRIZTIEAPR. #1120 , A/ cindy £ tank/cindy 3C
H2S: B create. destroy, mount #0 snapshot AX[R.

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy

# zfs allow tank/home/cindy

---- Permissions on tank/home/cindy ------------mmimmi i
Local+Descendent permissions:

user cindy create,destroy,mount,snapshot

PAF zfs unallow iBiEREM tank/home/cindy XE AL MR F cindy B snapshot A
fR :

# zfs unallow cindy snapshot tank/home/cindy

# zfs allow tank/home/cindy

---- Permissions on tank/home/cindy ----------ccccmmii i
Local+Descendent permissions:

user cindy create,destroy,mount

cindy% zfs create tank/home/cindy/data

cindy% zfs snapshot tank/home/cindy@today

cannot create snapshot 'tank/home/cindy@today': permission denied

BB —AIRB , B mark 7£ tank/home/mark X RS EEFLLTASR :

# zfs allow tank/home/mark

---- Permissions on tank/home/mark ---------------------ooo---
Local+Descendent permissions:

user mark create,destroy,mount

PAF zfs unallow B M tank/home/mark SLEF AL MR - mark KIFTEBUR -

# zfs unallow mark tank/home/mark

AR zfs unallow IETEMEMIFRYT tank L RGAIAREE .

# zfs allow tank

---- Permissions on tank -------mmmm i
Permission sets:

@myset clone,create,destroy,mount,promote, readonly, snapshot

Create time permissions:

create,destroy,mount

Local+Descendent permissions:

group staff create,mount

# zfs unallow -s @myset tank

# zfs allow tank

---- Permissions on tank --------mmmm i
Create time permissions:

create,destroy,mount

Local+Descendent permissions:

group staff create,mount
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Oracle Solaris ZFS 54 F 5

AENMAMAEE, FEREKTEISK Solaris ALt ZFS, ZFS & MRIBE ZFS R
FRECE S,

AEAEUTED :
n “ZFS ¥ [227]

» ERETEISM Solaris RS {E R ZFS” [229]
» BEEARCEFER ZFS 1 [235]

ZFS R FNIEEHBIRE ., ZFS HHIRAA /dev/zvol/{dsk, rdsk}/pool BHFRH K]
B&.

AT R~BI 4032 5 GB ) ZFS % tank/vol :

# zfs create -V 5gb tank/vol

PEEN , REFREEVRANIMETE , ITREEIMTA. 6120, REK/N
BN, MATRES BIIER AR, EHE R/ NHEF LIV

LS, RS RNEAE BRI SRR | FRSRERARRIMLIRBH AT
[& , RATRER S| AR —2tE.

BXRUTNATENXERGERBERNGEE |, SN 5-1 “ZFS AYLEMRER".
AIPAER zfs get 3% zfs get all B34 BIR ZFS HEHNEMHEE. 0 :

# zfs get all tank/vol

zfs get ¥ith 4%t volsize BIRMIAIS (?) RNERE , XEEAKLET 110 #R. B
o

# zfs get -H volsize tank/vol
tank/vol volsize ? local
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228

/0 #AZIEE RNDREF R, BRMBRIEZEBREE. | ES N HE ZFS 1751
F[a)E” [239],
WR(FEARE T XIS Solaris &% , NAGEEIEL RXisP Al ek mfE ZFS &, A&

XHEMNELIM. BXRELBXIEHER ZFS HEMER |, B2 N mIEL2 B %R
0 ZFS %" [232],

£/ ZFS BENTBR B R &

TIk ZFS IR RS UFS R ARG TR , £7F ZFS R ZFS & L4
B E ., BN

# swap -1
swapfile dev swaplo  blocks free
/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

T ZFS R AT UFS IR RET 4 HAE] , &1 ZFS Rt i) ZFS % L4
BHMHRE., MRS ERERELEEE. Hla

# dumpadm

Dump content: kernel pages

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

Savecore enabled: yes

MRELREAZ BT EF R HRXIBTEE MRS |, EBRELLATH Solaris &1ThRA A
HER swap A dumpadm 654, ARFECIREMATHSE | FEE—MIE KX/ ZFS
% REEXRE T BT, RE , 78 /etc/vistab XHP AFAT IR RM—P &
B. a0 :

# zfs create -V 2G rpool/swap2
# swap -a /dev/zvol/dsk/rpool/swap2

# swap -1

swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 256,1 16 2097136 2097136
/dev/zvol/dsk/rpool/swap2 256,5 16 4194288 4194288

£ ZFS XMHRGF , REATHREIXMF, N34 ZFS MM ECE.
BRRET RN EER/NUEE B N R ZFS TR R R/ [102],

¥ ZFS FF4{E iSCSI LUN

1EITE A Z MY SCSI B#F (Common Multiprotocol SCSI Target, COMSTAR) X {4-4E
Z2 | ATRL¥HEAT Oracle Solaris 455k 4 B ahas EHL AT UB IS 7768 RIE) SCSI
BANRE. TTRABIEFELEE/ER iSCSI B4R HIT (LUN) 2EEFEH ZFS %,

B, &Ik COMSTAR K44,
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# pkg install group/feature/storage-server

;%"F;E , R EFIE iISCSI BARK) ZFS & , AARBIEET SCSI & &/ LUN, )
0:

# zfs create -V 2g tank/volumes/v2
# sbdadm create-lu /dev/zvol/rdsk/tank/volumes/v2
Created the following LU:

GUID DATA SIZE SOURCE

600144T000144fldafaadcofaff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2
# sbdadm list-1lu
Found 1 LU(s)

GUID DATA SIZE SOURCE

600144T000144f1ldafaadcofaff20001 2147483648 /dev/zvol/rdsk/tank/volumes/v2

#RA] A BT & UL BOEE R LA FF LUN FLE]. #E LUN GUID |, %1% LUN
K&, ZELLFRAIF , LUN RERFER FHEE,

# stmfadm list-1lu

LU Name: 600144F000144F1DAFAA4COFAFF20001

# stmfadm add-view 600144F000144F1DAFAA4COFAFF20001

# stmfadm list-view -1 600144F000144F1DAFAA4COFAFF20001
View Entry: 0

Host group : ALl
Target group : All
LUN : 0

T—# 24032 iISCSI BAr. BRI iSCSI BHrKELE , SN (f£ Oracle Solaris
11.2 FEIERE ) PR 8 &= “/FA COMSTAR BLEFMRE".

X3 TR ISCSI B4R ZFS % , KB SEHAHAD ZFS ¥iR&E—H , At , &£
ZFS #3ifEh iSCSI LUN H20 , £T0AEh A MIEE. ERSRIERE S, ¥
H—Lkwt7tﬂd/ﬁ¢$:

# zfs rename tank/volumes/v2 tank/volumes/vl
cannot rename 'tank/volumes/v2': dataset is busy
# zpool export tank

cannot export 'tank': pool is busy

FiE iSCSI BB EEFMEESIEEN. 5 NFS EEZXHARSAM, , EHMARL
F AR iISCSI Birth &N #HTH=Z,

TIE&Z%T I:i_kﬂ(] SOIa”S z. \«JLFF'{EFH ZFS

AR & TN B 7EAH Oracle Solaris KIS ARG EH ZFS.
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TERER T XI%/Y Solaris RETH{ER ZFS

“HIEL RBEIRF R ZFS RS [230]
“KEIREZELIEL RXIE [231]
“mIEL FEIRFIRM ZFS £ [232]
XA {ER ZFS gt [232]
“EXIHNETR ZFS Bt [232]

“T fi% zoned J@M" [233]

¥ ZFS PR SEIRKEXET , EHFICITER ¢

v AR ZFS XHAGHREFRNEELBXIE (TURTFEHRARTEFZHN) .
» ¥ ZFS BEARERMEIRE FIE,
n  WIRRAER ZFS HRIB 5XiE kEk,

FEUTETF |, ZFS BIRE RS RGHTE.

BRIBIEE | 32 BEEA 52 RS ZHA SN | ERESIE AREEREYT
PR Ge4 ELHIPIB RIS AR St . IR SRR R AR AT 2530
THRGARR | AT E B R E A T 2 PR SR A SR

£/ ZFS , R EIRE R A2 RXIE , AR FRISEE R BiRse K Ta+
TR IEsl, DOSETE Rl AR S P QI MEHESCE RGe s e |, SRS SR
RERBME, DIREE RTUERIBE ARRMEIXIBAEIRES | WITARHERTTHURSE
LR EREMIRZACHT.

FERIT Oracle Solaris XIG I AZH{EA ZFS B, iEFEITEmR :

= RINEIFEL BXIHM ZFS XHFARG WM E mountpoint BHERE A legacy.
m  4E zonepath M B AR zonepath FGFEB7E ZFS XH AL EFH BT RE—AMbH
B , zoneadm clone INTEX B a{ER ZFS &k ufEXIT, zoneadm clone #5441

J2IR zonepath B ZFS HRIR |, IR E B AR zonepath, ABE(FF zfs clone fh K[
Xig%, BXEZEE , 585N (BIEHNFER Oracle Solaris [Xig; ) .

mAEL BXIHF IR ZFS RS

MRBERRARSER/XIGHEZEZTE , NARMN ZFS XHARGIENBRAXHRS. K

MEIFEL RXIHKK) ZFS XHRG W H mountpoint JEBMIRE A legacy, 2N , 2N
R tank/zone/zion ARG ARMEIFES RIS, |, WEIRW T ARES RIS RE

mountpoint JEHE :

# zfs set mountpoint=legacy tank/zone/zion

AJRAEF zonecfg @74 add fs Fan &% ZFS XHRGARMEIFEL FEXIEF.
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HEUATFRBIF , £ FEXBFP L BXBEE AcmIEL FEIRFRM— ZFS XHR

58

# 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

BGETERNG ZFS SRS tank/zone/zion RINEIEBCER) zion X35 (FHEFE /opt/
data) . MHFARLH mountpoint BIEWMMIRE A legacy , FEIAH ARG EECER
ﬁﬂuﬁiﬁﬁ 3% B RA[EX RGP SIREMSEE . NREFEE M BB HIEREC
HRS , XKIBEHE A ABEEROA M ASHENE , 20 atime, readonly, compression
%,

£ FXIREE RATTREMHEHIS A RGN B

B X zonecfq B ARB X(EMR zonecfg LERIFXAUNELEE , SN (BIEEMNE
FH Oracle Solaris X35 ) .

BREZ AR X

FSINE FHEEIRTIEAKISNEEB AR , ZFS XFFBI{EA zonecfg i34 add
dataset Fap S HUEERMEIFEL /X,

EI/LL"F%@JEF' , 2 RAKIEF L FAEIREE RAK—A ZFS XM ARG EITAIFELRX

# zonecfg -z zion

zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/zone/zion
zonecfg:zion:dataset> set alias=tank
zonecfg:zion:dataset> end

E5RMXHRGEARR , EESE ZFS JUHFARSE tank/zone/zion FECHELER] zion X
AR W, £ zion XIHAN , WL RGAR[HAEA tank/zone/zion BT[] , {BER]
BWAER A tank RSN ITIR]., IS RSER4 AR MR TE = BOgde 14
FEiathpE ., 514 BHTEE BNt EFR. REKIEEHNE , MERSXHRSGELIR
KR fa—MAHLECHERE % . RFIREREKAE | A'JJ:J&TW'J*E‘]E&’%%‘J%%]

zion,

ELFEREIRER , KIREE AT UREXGRGRME | ] AR Rt AL, I
51, DXETR RAATT LAl PREBHNTESE |, BRE IR ARG BN, MREETE
E‘]Y}*z{wulﬂﬁ |3 ZFS % NEATTRESSIEMR B RIRANMK ZFS HHIFR, AX
Ey /Gy 1@ 23 )L:—F
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EiEe [MXIEF RN ZFS &

AUEE I AR , FIELBEIFEFRMEAE ZFS & , REEIFLBXIFF RN E
BARAIIRIANR

» FEIELF[XEF |, HRDOREE RAT AR ZFS &, BHAEABTEITHX RS
EN)=R AT U

# zfs create -V 2g tank/zone/zion/voll

U EBEXEERE , XinEE R UL RRE ETE S0 BIEEIE.

. FLBXEE |, {#/ zonecfg add dataset FipdIHFEEERMEIFES BXIEM ZFS
. H4 -

# zonecfg -z zion
zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/volumes/voll

zonecfg:zion:dataset> end

U EEEERE , KISEE R 7S RIS SRS BIEAMEIE.

» 7EL[XIEF , {8 zonecfg add device F4IHHEE T IUEIEL BXiE iR H ¥k
IEH ZFS %, B -

# zonecfg -z zion
zonecfg:zion> add device
zonecfg:zion:device> set match=/dev/zvol/dsk/tank/volumes/vol2

zonecfg:zion:device> end

PLEEEEE | 2 RXKIgH R & 5dE.

EXIPER ZFS fFEith

AREFEDCHAF QRSB ZFS fFifith. IR EIRRE DR £ FDOS N KIYIETF
WERIEHIAR S Bt R PRI ROE, & R] 1 I R0tk A1 ¥R
& | EXBRARAE R AT BRZBRYEREATAGS | e, Amsdbiizg
#. BIEfER zonecfg @34 add device Fan & KIFFRNIMIFRBEHESERTX
%, zpool &y AR ARFFEAEIBN BT,

EXIHNETR ZFS Bt

BEIREERIEAKE R , KIREHE REAIEHIFEMBIEE BT, BERETITADI
A GEERENTARABERARIEEIES  MAXPREEASNSHIERR—HE
AR, $i20, ZEUTHEE
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global# zfs list -Ho name
tank

tank/home

tank/data

tank/data/matrix
tank/data/zion
tank/data/zion/home

ﬁﬂ%ﬁ tank/data/zion FRINEIARRE zion HIEKXIETF , WENMHREEKEEFIU
TR,

PiRsk an, BE] R R

tank = -

tank/home =

tank/data = -

tank/data/zion f% f% zoned, quota,
reservation

tank/data/zion/home = = zoned

‘%E% , tank/zone/zion E‘]ﬁ/l\ﬁal)rli’%*ﬂm, ) Fﬁﬁfﬁ‘fﬁi’%ﬂgo IZiEJZ%EEET\ﬁEEEJZ
zoned BM , BN =L T TNANLTLENE,

X3 KA A R A i quota #l reservation ZAMK{EEME. £ RXKIHEE R
BB A AT DA HIHE S RIRKIg AT {d FR K T8 SR £ ARk = 18] 5 FRB .

A |, BEEE T A EL RXE)G , £ RKISEE A{ETTIAE M share.nfs
mountpoint JBE,

T fi% zoned M

BHIRETAIEL RXIBE , WIRTZEIREHITEIAINT , MBS ERMANMERS
BRI T TR . BBIRERTIEA S XIEETE RIEHINEL RIS 5 , FA4EE
BEEHEAS. SEOXHRGE—FE , TTEEEAE setuid Z#HH6H <. FTS4EE]8E
X4 RXIBH L EME RTINS, o, FeEfES RKISHM_E T3 iR
mountpoint J&ME., BN , KIFEHE RA[gESInNE RKIBMBFRTE., FfifRE—A
B, ZFS {1 zoned BMRIEREAEE —NZEEIEETITAIEL BRI,

zoned BMREE XS SEE ZFS BURENXIZN B3 BRMNMA/RME. XIREE KT
EFERAEM. MRIKZET zoned B , NITTEES BXISHHEHES S ZHIEE.
DL 7RB4% tank/zone/zion TFELE—NXIE, |, tank/zone/global NJEHHIE :

# zfs list -o name,zoned,mountpoint -r tank/zone

NAME ZONED MOUNTPOINT
tank/zone/global off /tank/zone/global
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tank/zone/zion on /tank/zone/zion

# zfs mount

tank/zone/global /tank/zone/global

tank/zone/zion /export/zone/zion/root/tank/zone/zion

YEEE mountpoint BMS Y HTHEE tank/zone/zion BUEERN B F 2 A=
go mountpoint JEM RARH LS EIFEEH BN , MAREUEE UBIERSFRHER

M BFFEIR R EEEEDIRES |, LB BNERR zoned B, MATHRHRSXEAES
KEMNEARLRNES 2K, BTAZEENA RGN BIEE R FARNT LI
AR , FHIE mountpoint B AIRERREAMIRE , KB RGT AT REFE setuid —

i LR

ATHIEESMNMTREXE , EETEAARNERABIEEN , WiiHE RBXIHEER
FoNEMR zoned JBME. ¥ zoned BMERE X of f Z8T , BIHRIUEEEEBRRKN
mountpoint B R E ASIBEIFHARNTELE setuid Zi#thH|5H54 |, BREZM setuid B,

HEIRBEARLRAG , BIO{ER 2fs set 3k zfs inherit e542EF zoned BlE. 0
REXIBIEAEF R¥IRERZEA zoned B , MASRITAARATRETIETUN, {44
TIEL FBXIBABERIRER , AREEBAEM.

BB E BB H ARG

ST — AN L NI T AR HAB RGNS |, R E{FE A zfs send Fl zfs receive #54.
RIERAABL | ATREEMESIARLF , WA RE(E AR RR&IT.

ATEFRIRFINE T AMTER S Z A EFHIXIgEIE. FSEHITEMSRREGENX
BHRECEFFEENOEMNEFH RS, BREZEER , ESN (BIEF{ER Oracle
Solaris X35 ) .

MR —NARZE LW EXIBEEER IR F—RE , BEREAEHIR , BAB{R
EBRIBAN TS, HRFBAITEE A pkg update. beadm create 1 zoneadm clone #54T (2 {F
A.

FELAUTORBIF | sysA KIS IETE rpool/zones XHARZTF , EERT(IRHIF sys
£ tank/zones UHEARLE, T a4 —MRIRIFBITEREHREEIERHIZ

sysB :

sysA# zfs snapshot -r rpool/zones@send-to-sysB
sysA# zfs send -R rpool/zones@send-to-sysB | ssh sysB zfs receive -d tank

FELTREIF , BHTAEAFE—D M sysc EHIF] sysd, RE ssh LA , B
NFS JRF25XBIRT A, IT Sl URTAEMEIEN 2fs send It , MALEOXISE
BRI XIUHTE.

sysC# zfs snapshot -r rpool/zones/zonel@send-to-nfs
sysC# zfs send -rc rpool/zones/zonel@send-to-nfs > /net/nfssrv/export/scratch/zonel.zfs

7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B


http://www.oracle.com/pls/topic/lookup?ctx=E56344&id=VLZSO
http://www.oracle.com/pls/topic/lookup?ctx=E56344&id=VLZSO

B &R EFER ZFS 1t

sysD# zfs create tank/zones
sysD# zfs receive -d tank/zones < /net/nfssrv/export/scratch/zonel.zfs

B & AR EFR ZFS it

RIS | SR EEHEEIENRSE. TNAR—EFEEBORIES , UETRL
KRIMERAE AR, HESRAXTIERREREMR , BENTRAN RS SHAETB
R B A2 AbE NS ONIERS . AfRIRILIALE |, ZFS 124t T & AR EINEE. RSt
BRI S REARIBNERSRE | FFAMEHERREBLBEBCAMEX TXHAR.

FRHR&RRAESE ZFS b

EZPAEQEMNEE WEBRNENT SUIBBNRESER. EXEELT , A8
BEE—BEMANHRS , FEFEEERASPIERMIEEMEFERZRAS. IR
fﬁﬁ zpool create -R EMBIE— M , IRXHREHMIEFEZ RBINMEHR /7, IHUTER
R{E.

FELALFRBIF |, fE/H /mnt & RIRGIEGIZ T 428 morpheus [t :

# zpool create -R /mnt morpheus c0t0do

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt

EEERAANCHERLE norpheus , HIEFERQEMME ARNE /nnt, FFEIEHRE R
R/, /mnt S RARUEAERIX —¥ia L FCh 2t TagRk., SARTMER R £BIR
EEFEARRGREESARVE T SHMINAHRLE.

# 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

ERERRVES A

WA AMEREBIRUERS M. WIREATATRE , FEXFHMER THERR A AL
REFBRLETCHMR |, M UIPITERNE MR B R T, FEREBHRN R
LRI DAEFRLENRE |, a0 E—Ti R,
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ELTFRBIF , (A /mnt B AREFEZRSAT 24 norpheus I : ARBIRE ZBTE
EH7T morpheus,

# 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

ARG 2R F A

BT R AR ES NS, , EATMERIGI BRI, ERERZHEERIRRISR
E)i , WREAWF RN S AR BMRFA LR Nt KA — Mg RG2S

FETBIF , E&FBIRCEERIGE AT rpool . FAFAMEHRSELTARK—
AR, BRI ID BB ISR R &S NI,

# zpool import

pool: rpool

id: 16760479674052375628

state: ONLINE

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

rpool ONLINE

c8d1s® ONLINE

# zpool import -R /a -t altrpool 16760479674052375628
# zpool list

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
altrpool 97G 22.4G 74G 23% 1.00x ONLINE /a
rpool 465G 75.1G 390G 16% 1.00x ONLINE

BT {EF zpool create -t 260 , AT A AT & FREVE— .
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gﬁﬁéﬁﬁﬂﬁﬁﬁafﬁ ZFS ISR AN NN R E R R . AR T B KRBT

FEAZUATET

“THIE ZFS [F)H" [237]

“fif R — AR AR AL [238]

“MHE ZFS FFf#taR" [239]

“fiRR ZFS g & e [244]

‘MR ZFS it HEIR(RE" [257]
B E IR ZFS BCE” [266]

"R IIES TR [266]

BEEEBIBMIRERZE , 55 M (7F Oracle Solaris 11.2 F{F % — AR T A
SR EFTIE )

HHRE ZFS [A)E

ENAENXHRGEMEETIRS | ZFS ATAEMF L R EMSIE. AR T A2k
—RRAIE (R AR AN AR iR R S RS AL, ERTRELIB R AT 2B R
n  —fREE R - A RLE A BE IR RERI R AT M. EEEE S (41
WMBFILEERLE) MR Z AT , EHER— AR RIS | BI2NE A RN,
»  ZFS FFfitbla)il
= CTATE ZFS fFEtpdialE” [239]
» fiRIR ZFS R E (A [244]
n  PUEIIR - IR ZFS E TR REIERIE [257]
» FEEHUR - BRI ZFS BLE” [266]
» RETUESI S - “BETASI AL [266]
ﬁg% , BANBATRER BRI EX =R . At TBRE S IR BRI EESN
A 1Ko
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fiR iR — AR IR 1 R)

fife IR —RRARE 14 ) L

BEEUTSIRAE BRIASS ARG BES SRS (HIAEHER RS
R, R7E. &%, HBA BUHRACE) M%.

Blan , E—ANEICHK ZFS b L, BRERAEMEH DA R EREOE TTREE AKRIEIRE
RARLEMERE.

FRFENSWIAIRERELH RIS | KRB RA SN , ERETHARMGE , &
AT PURATRIR B HTRLKEL AN A ARG R TIO M. anREELE, ASCIER
SECEELR | BEESOWIN AR , XERBMAHRRER LRE R , ATERTR
MEX T HRANE.

R AR EHE

Solaris Fault Manager 1813 LU F A ARIREREN ¢, A ERIR &R : FEFRES
**fé?ﬁﬂgﬁﬁﬁ%%%ﬁﬁimﬁﬁ , RRTEFRIER ST SOR IR & SRFR AR
[ESWHER.

PAT dn & T E A SR SR AR X .

# fmadm faulty
A BT AL L6 4 ki E R EMIER RS TORE .
AT LT 64 Sk E S A EIR 1R MR,

# fmdump -eV | more

SETE W HESHT AR vdev.open failed, checksum B io failure [BJ@LHIASEIRTH
B, BUENTRESIEZ AXIRER (FEE fmadn HfEHLSEIR)

R EEBIEAENRERERAERE , NIEFEINHERAE T B RARE.

i%\ﬁﬂzﬂ\iﬁﬁﬁﬂﬂ iostat A RIRERASMNIE &R, AN TEETRMAEREITER
RE.

# iostat -en
-- errors ---
/w h/w trn tot device
O 0 0 cot5000C500335F95E3d0
0 0 c0t5000C500335FC3E7d0
0 c0t5000C500335BA8C3d0
12 c2t0do
0 c0t5000C500335E106Bd0
0 c0t50015179594B6F11d0
0 c0t5000C500335DC60Fd0
0 c0t5000C500335F907Fd0
0 c0t5000C500335BD117d0

S
0
0 0
0 0
0 1 0
0 0
0 0
0 0
0 0
0 0

o oo oo NS

238 7E Oracle Solaris 11.2 &R ZFS SLHZRSE « 2014 € 12 B



TARE ZFS g ithia)

£ EEMEL T  IRET R c2todo MIFRR. (ERLNHEIAR BN EFAROR & 48
o

R RFFA MBS T M=

BIFARAME, AT, ARSI A RE S B F R EAREENIFAM
SCSI fe#ifEix, JRUEE FHEREM HBA Sk & B g RPN B S se e, FHREMH
FIATAR&EENZITIER | , MREMERNATE  WNRERHAGEEFER
SRR S H AR R

ZFS $RIBERNARGIRE

(& T HAIRER RSN |, ZFS RFEREMKEMR BIR syslog HE. UTFIELR

A RRmMEM

RS HER - RIRERL A FAULTED R , W ZFS BidR—KRIBE , A
E&ﬁ%ﬁﬁfﬁﬁ TEIBE. MRMEEEEEN, , SR ELLEE |, WA EZUNKIE

n  BUERR - NFERMBUEMBIEIRIR , W) ZFS BidR—KEE | R NE ¥R
T RFE ., (NEERENEEEEFRIAN AICRNIEE. BEARANEREER.

w TR A - AR BRI & | U Fault Manager SPAP AR @S
syslog JHERARK fmdump SR IXLLAER,

R ZFS WNEIE&FRFIFEHNEKER , WATTIEH, IHENFERARERIMITR
SHRTEMAENEE. HE  IHNERER RHEAEE B0 KN—AMRIHEMIK
RIS EN.

FfaxE ZFS Trf& it [n) it

AT & BABANARE HARR ZFS X ARG ak iz igit P a3 -

» CTRE ZFS frffitht B AFTERI” [240]

» “BEF ZFS HHRSER [241]

= “ZFS $MRIBEMARSIRE [239]

AT AME AT ShEESERfE ZFS BLE FTE/ERial :

= {Ff zpool status A& AL ZFS NS E.

» BT ZFS/IFMA SRTTEEIR & AR & .

= {FF zpool history & ABRARIE R T MRS EM ZFS H4.
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®  {§fH zpool import -D €54 A] UMK B ESMHSRE) ZFS 726870 , 1B WIRERIK Bi%
i, BRATREAERRESINE R L. BRELER B NRECHRN ZFS 77
B [83], IR B MNINEETT LA E. ZFS XHALHEUE. FMERERELH.

KL ZFS HEHR TAEERA I R E zpool status 4. Ias ST RGP BT E
BHATANTIHME R EHIES |, B AR RINRENTER AIAXE (ATHREGE
ZE5) Wik, HEE , RAMITREFEZ MR , BREGSUHERTK— R
. BN, BRI R —RERE —ARERENE | EEREIERETRETTIAMRR
A SRR R] L,

WS , ZFS WIS ML MARE MIEAR &R, HBIMESIRE SX LR KX
AR, /O, WEMMENR. fnd IREM ZFS HIEIEEHI A LR RGBEEXHHE
R ERBBIBIT , fnd JHESTEREESR zpool status and Wt , MBI —
HHIK R R,

EARNRR SN TR :
" IREE , EEA zpool history ApSERIELIULILLARTI ZFS 54, Bi4n :

# zpool history tank

History for 'tank':

2012-11-12.13:01:31 zpool create tank mirror c0tld@® c0t2d0® c0t3do
2012-11-12.13:28:10 zfs create tank/eric

2012-11-12.13:37:48 zfs set checksum=off tank/eric

R AR, X tank/eric XHRGZRA TR, BNAEFRANAE.
» BEAERGESA LK /var/adn/messages XA BRI fnd THESKIGE SR,
® {FfH zpool status -x GpSEFA—FHKEEIREA,
n HEREEIDS KRBT R
s FHRATARESROARS |, FHEHEXAL.
. N\BOREHERCESIIRREIE.
m  {$F zpool status -x AFSIIFIR EIE M.
» ZHIREMNECE (MFREA) .
KON BATRERL zpool status it , MESHTATREL IIANIIESRTY, RERZHMIIE

L EHPITH , (B HER T HETHENRELUESHTRIE R RERK. FEES
BN BANAHFR AT BEB R R R

WE ZFS it B B 7R

HE RS LR BFEEAAEMEB RN RRE AKAIERER zpool status x 654, H@Hd
ﬂﬂgﬂjﬂll‘cﬂﬁﬁﬁﬂﬂﬁﬁmﬂﬂo MRAGHFAEEEITREMEN | A ERUT
HSW
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# zpool status -x
all pools are healthy

GNRAHE -x AR5 | A BRPTAM (AIREDSITHIEE , WAIMEREK) MR
RS, AL TRER .

E?& zpool status i MIMSITIEMNEZEE , NEE) ZFS TFAEER
=" [64].

BA ZFS FEREER

{#H zpool status #ndBIN ZFS IFHEMIKESESE. Ha0 :

# zpool status pond

pool: pond

state: DEGRADED

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

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

with 'zpool replace'.

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

scan: scrub repaired @ in @hOm with @ errors on Wed Jun 20 13:16:09 2012
config:

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

[(SESESERSENSIEIS
[SENSESEIR SIS
(SIS SIS I SIS IS

errors: No known data errors

2B E T — TP HITNA.
SR EGER

zpool status #itE FHX—EAOBEUTFER (HP—LFEEIMREBMBAESE
JR) i

pool PRI A FR.
state RN S BNET TR, HEEMIER DR R BIRAIRES.

% 10 Z Oracle Solaris ZFS #EHERFI K & 241



TARE ZFS g ithia)

242

status MR MAFERRLSR, RRRIER , WERLTE,
action BT REMRNRE. WRREMAE R , BT,
see N ASHMERERNIMAEWSI A, EEAXENEFMEST

FIERNEFIMR . Rt , FHSEXENTT BHHNBEE
FF. NRFAIGER , MAWITE.

scrub ME IR L ATIRAS | ETALIETE R E—TEIRM I HIFIR
7. EfEH AR R ARERIBIE.

ME R BEECANBIRRE,

ZFS i tELE(ER

zpool status HitHH ) config FEIHARMPHIZENELE , LEREEPREMMZE =M
FYEER ., FRESTLE KA 2 — : ONLINE, FAULTED, DEGRADED EX SUSPENDED,
WMRREZM oNLINE ZAMIHEMIRE | RRBI I BSEREN EREIIRE.

BLEHE MRS o BRNRSITHEE., XERA AT =2

= READ - AHIEEUESKETHIN 1/0 5%

® WRITE - AEBENEKEHIL 1/0 §55%

® CKSUM — I FNEER , EEERE SHEENEKIR B3R5I

LR ] B TFRE IR AR AR, /N /0 FRE T et rImB i |, Tk

= /0 FRN BB SRR F HEL T K A MR, IXLEHNARN—E Xt T R g it
FREEETIR. IREBERLATRARECET , N JRESRIUEAFEIERSR | MRk

RAID-Z B &&H EARBRER, XFMELT , ZFS SR REI R IFHEEEFFAEF B
B RIAME R IR,

BHRMBRXELEZNELZEE | 55 N HE RS HRER 2T [248],

&fE , 1 zpool status MitHIERG—3IF B REMEEEE. HSERX state FE
FIVER | AFEEMZWTIREE, anRIEELLT unavaIL IR |, NI FEFE/RERTTIEAEIE
)%EX%‘&%J:E@%&TE%@E&%O MR B IEAFITERRL |, N FERERYHIKSE

FXRUNEHRLSHENEE , BN EEEHRSIRE” [255].

ZFS it iSRS

zpool status Hiti [ scrub BRI/ RERN LIPS, WIEEARATIERA
gL LR ERMEUEMEELR , (BE 7] AR RS ERA SRR RIRE R, 20
RE—FEERIELHRN , MIRATRES AT E MAEIESIR.
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RHLT LT zpool status JEIRAIEE
w JEHEFHERE. 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

w BETTAEE. a0

scan: scrub repaired 0 in Ohllm with @ errors on Wed Jun 20 15:08:23 2012

v BUBIEESTHRIBIEIEE. B0

scan: scrub canceled on Wed Jun 20 16:04:40 2012
BRTAHEERREN S RTFETX.

E KERBEZAMIMRBILEENELZEE B NE ZFS XHALKTE
" [259],

ZFS ¥iRImiAsE R

zpool status A& B/RE B ORI RTMKRIK, FERIRBIENE MBRIERE | 7TaE
EARMX LR, ZFS i%ﬁM%H‘fEQFﬁ’ﬁ%ﬂE‘E* RCRAEFAMRET . FLRGHT
BIBHTAE , BRI A,

PIRIIMERIAA BRBH R, BIXFEHRRAZE D —A N AFEFR b+ R BIRHIR T
BE) /0 R, TRMFPFREREHRRESEIIEFRIN , MARLSYICRAENBEF.
ﬂ‘é"fﬁm‘ﬁ%&?ﬁ;—ﬁﬁfmm%ﬁ% {#H zpool status -v AT AFIH A AR BRI
TERERYER, FI40

# zpool status -v tank

pool: tank

state: ONLINE

status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.

action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.

see: http://support.oracle.com/msg/ZFS-8000-8A

scan: scrub repaired @ in @hOm with 2 errors on Fri Jun 29 16:58:58 2012
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
c8t0d0o ONLINE 0 0 0
c8t1do ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:
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/tank/file.1

WAl{EF fnd FERGIEHI A LM /var/adn/messages U BRISINKIBE . BT RAE

F fmdump fF S IRERIXLLTHE.,

BRBRBIERIMERNELEE | FS L HESIRITIRNZEEL" [262],

fi#iR ZFS TEfgiR & a)dl

244

FEEUTETRIAGORE . BEWBRRAERTSAE,
fi# RER D B BREBABFRACR)H

WMRRETCEITIF , WETE zpool status i BIRA UNAVAILIRES., HRERRES
WAARET ZFS TLIEFT RS , B R E BN CRE A BATH. MREESHINZE
BPNE &R A, MITERRIFPREAAR. A, R SEEENTEEERERE.
TOCHFENR , REERREEF MRS IR EEE#E. MREEEZRRALE
IETAL T UNAVAIL SREHNR S |, ES I Bi ZFS iR %" [250].

FARAR I GG AR I MR ERED UNAVALL |, E S AT S 584

n  BEBIRREE A A - MR ZFS Rt & RS S| S [104]
»  BRARMA R
AR ZFS IR RS (SPARC B¢ x86/EFI (GPT)) [98]
AR ZFS IR R (SPARC B¢ X86/EFI (GPT)) [98]

s EEBMAHMERE - (4£ Oracle Solaris 11.2 F{g FiZ— HRYSC 3T RZR S
Mz )

BN, RERLIKESS |, TRESTE fnd ML FEEI S TR LMMIBE

SUNW-MSG-ID: ZFS-8000-QJ, TYPE: Fault, VER: 1, SEVERITY: Minor

EVENT-TIME: Wed Jun 20 13:09:55 MDT 2012

PLATFORM: ORCL,SPARC-T3-4, CSN: 1120BDRCCD, HOSTNAME: tardis

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: el3312e0-be@a-439b-d7d3-cddaefe717b0

DESC: Outstanding dtls on ZFS device 'idl,sd@n5000c500335dc60f/a' in pool 'pond'.
AUTO-RESPONSE: No automated response will occur.

IMPACT: None at this time.

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

RERBRRERBMNBRITIENE S HFMESR , HEM zpool status -v &5é, 640 :
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# zpool status -v

pool: pond

state: DEGRADED

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

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

with 'zpool replace'.

scan: scrub repaired @ in @0h@m with @ errors on Wed Jun 20 13:16:09 2012
config:

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

device details:
c0t5000C500335DC60FdO UNAVAIL cannot open
status: ZFS detected errors on this device.

The device was missing.
see: http://support.oracle.com/msg/ZFS-8000-LR for recovery

MR AERE , %% c0t50000500335DC60Fd0 FiofEMA. WNREMEXEEF()
B, ETFUAER.

MBLE , FJ{EA zpool online dnF AR EIA. BI20 :
# zpool online pond c0t5000C500335DC60Fd0O

2R fmadm faulty RIEIHARAL REMHR | BL FMA MIEXREEEER. 620 :

# fmadm faulty

Jun 20 13:15:41 3745f745-371c-c2d3-d940-93acbb881bd8 ZFS-8000-LR Major

Problem Status 1 solved

Diag Engine : zfs-diagnosis / 1.0
System

Manufacturer : unknown

Name : ORCL,SPARC-T3-4
Part_Number : unknown

Serial Number : 1120BDRCCD

Host_ID 1 84a02d28

Suspect 1 of 1 :
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Fault class : fault.fs.zfs.open_ failed

Certainty 1 100%

Affects 1 zfs://pool=86124fa573cad84e/
vdev=25d36cd46e0a7f49/pool name=pond/
vdev_name=id1, sd@n5000c500335dc60f/a

Status : faulted and taken out of service
FRU
Name 1 "zfs://pool=86124fa573cad84e/

vdev=25d36cd46e0a7f49/pool name=pond/
vdev_name=id1, sd@n5000c500335dc60f/a"
Status : faulty

Description : ZFS device 'idl,sd@n5000c500335dc60f/a’
in pool 'pond' failed to open.

Response : An attempt will be made to activate a hot spare if available.
Impact : Fault tolerance of the pool may be compromised.
Action : Use 'fmadm faulty' to provide a more detailed view of this event.

Run 'zpool status -1x' for more information. Please refer to the
associated reference document at
http://support.oracle.com/msg/ZFS-8000-LR for the latest service
procedures and policies regarding this diagnosis.

HHEL fmadm faulty spHIH Affects: BBNWFHRE , IHRHBEEUTHLSF , U
RIBA FMA ZRE B

# fmadm repaired zfs://pool=86124fa573cad84e/ \
vdev=25d36cd46e0a7f49/pool_name=pond/ \
vdev_name=idl, sd@n5000c500335dc60f/a

fmadm: recorded repair to of zfs://pool=86124fa573cad84e/
vdev=25d36cd46e0a7f49/pool name=pond/vdev

name=1id1l, sd@n5000c500335dc60f/a

RIa—SEMARE ERAHNMIER 21T, 6120 :

# zpool status -x tank
pool 'tank' is healthy

iR RE & WA FRAE]

MRFEMEECENREFPIER | U ZFS £RNENZRETEITH , FHFEEET
REMOVED K. X—MFR A RESSEEBEMBASATA |, B aJgElrs | BARRURT
RERE SRR, NREHZRIREE RAID-Z R &F R — ML | mﬁmz&zﬁv‘ﬂm
W, FETFINERT , METgeL4r) uNavaIL (BDTTIRAa%EE | IRIEEFHMIMEE)

ﬁﬂ%{ Jzﬁﬂééﬁi%ﬁﬁi)\Tmﬁ%ﬁ{%ﬂﬂ&% MBARS T TER TIRIRRE A
Al a0 -
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# zpool clear tank cltldo

AR NE R AR &

S MERDER B R BETRIURT AR RE . MRREEMEEEES , NINX
R EMERER, MREEE USB RESHMATBIEN B, M2 CEFHHMNE
AGr. WMRREHRAMEEE , WAEHIER AT REC I , B E XS T REAFA N,

EXFMEL T , MOZBMRIEHIEs , MR ENT A, waeFEAMmRE , BEBURT
AR HECE, MRWEN[EIE | BXNAGABIR , WV ZE X &WA
POREE . KRR BHREBRIIAANEE" [248]F BRI AR TIRIE.

MRIRFIEEZEPRE |, W AJAERL A SUSPENDED MR, 7RI [A)BISEIfid R
B , SUSPENDED jth—E AT wait IKZS. #i40 :

# zpool status cybermen

pool: cybermen

state: SUSPENDED

status: One or more devices are unavailable in response to IO failures.

The pool is suspended.

action: Make sure the affected devices are connected, then run 'zpool clear' or
'fmadm repaired'.

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

see: http://support.oracle.com/msg/ZFS-8000-HC

scan: none requested

config:

NAME STATE READ WRITE CKSUM
cybermen  UNAVAIL 0 16 0
c8t3do UNAVAIL 0 0 0
c8t1do UNAVAIL 0 0 0

BREEHEWE R BRREEREER.

# zpool clear cybermen
# fmadm repaired zfs:/pool=name/vdev=guid

K& n] MR ZFS

BEREEFMME|RSE , ZFS n[geLth ] sER S EsMENE R B, NRAELFA
UNAVAIL BY SUSPENDED K7 , BREFEHAT attach HITFEF RS IHITTEFSIS , U ZFS
EERITIRZOME , 2EsEFHEHMERE. MRERGZITRIMAMEEREERE
széfﬁ , MPAZI0B AN ZFS REILER 7T BRFHF T AER zpool online 34 EHFTH.
Alan -

# zpool online tank c0tldo

BRERBFHIMEZEE  FS L RREIK" [54].
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ERBBEEFTINRE

ABN BT REGIELT, BRSRSEEERRE,
e R &R IE

RETIRERYEH , EF USRS ATRERTENR -

w  (HUE - BEEE RIS | FEALEM (ANFREBRN AT EHLR) TREs SBUIFMHEIER
B EMAIRAER, XLEEAEN DN BRER EUASBARAGHRKNEIZTHAR
e BB FEREIE SR .

» RFHEREE A - B S IE) S S AR ] A S BE AR AOEIEE A\ 5| B
LA EME. SLEHREE EHTH , REXEHSR AT RHERESR T
b=,

» EHRER - BERARTETRERANEURESR T BAME (NFERS A RS
/dev/zero) , MM SR EHIKAMRIR, XEFERIALZBISH,

v IMGEEOR - R AT REFE RN S AR A , AMSE /0 KM, MiELIEE 5K
4%5%%%&%€§$E§EH% , REAMBR AT REBRIRIHIE, XLFRATREEIATRER 2
ﬂﬁ/umo

v SRS AR - XU SRR R I R TA R AR, R —E
/O $8R. HE(E M S BN TI SR M ERNRIE, XEERIEE BAKAMR.

v GRS - RREL TRAVKE , WEREZEE ARARERHEMEEET I
RE. Kx&EETICRKESHETE 2] AR E B E 2 & .

HERRAE & BRI AT BE R — MREMERIIE AR, SB— 0 RAE zpool status ¥t S
T, B

# zpool status -v tank

pool: tank

state: ONLINE

status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.

action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.

see: http://support.oracle.com/msg/ZFS-8000-8A

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 2 0 0
c8t0odo ONLINE 0 0 0
c8t0do ONLINE 2 0 0

errors: Permanent errors have been detected in the following files:

/tank/file.1
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HARS A 10 FAR SRIFGR | XBIFMERAIE R BB, HAVRETT AN
RS > (FERK—BREEINRBERIAILEIR) . INRBEFIKBAER , U
BB ATRERRED A E IR A4, AT, EIE SR ATAE S BRI IR
K. B—ERIRE syslog REAE. MRAEBRAER SCSI BT BERNEFIY
EﬁggﬁﬁﬂﬁﬁﬁﬁﬂTﬁimﬁﬁﬁﬂomﬁiiﬁswmwﬁg,mﬁﬂ@ﬂ%
FERIBAHY o

BHZ EZ TR
HRE LR AR A —R 2

NI —RFERBOANN BB EH , NMERFESERSE, HFAmsi™EE g
AR AHRE AR BOA N R RS K. ATIHEMREENITACSHEE SR AT
ZFS MHT B SR HITIAETLE , RS iR RS (RIEIER) Fahil
17. EHESR , ATAPITAN AIRME. TBIRBISHR , SE BB IBGERNEE.
AT LT E RidFE.

BMEREFERPOIANEBISH , AR RESBUbT I T TUAE IERBHRFIR, X4

Y,
AR EHRABERR , BEANRERS S TRARFREH TBERE. BX
BEIIEERNEZER  FENBEINN ZFS ¥iE" [261],

BB S B AR & R

MRIANAEEERERSH (AAENAKITRERIINE R RMZITRR) |, NATAR
2HBRERER , s RRE MBS R. B RAID-Z BB HIE &R TS
F |, E{EM zpool clear @54, B4 :

# zpool clear tank cltldo
WOEIRBRITAER &SR , HERSRE RERHEMSIEFRITEL.

ﬁiﬁﬁi'—z%&* RENRE KX TSR | FHBMR S RIX T MBURSERITE , E(ER
A TEIA

# zpool clear tank
BRBHRMERNEZSEER  BS N BHRFMETR &R [55].

{# 8 zpool clear s O LB SRR, MRREAERE , ESLT—7T
WAMTERSE . MRENTRRE W ESNEETKA LT UNAVAIL RS |, RIT8E
FEHRIE zpool status HILLERITESEM fadn repaired SMRRILENR, BIZ0 :

# zpool status -v pond

pool: pond

state: DEGRADED

status: One or more devices are unavailable in response to persistent errors.
Sufficient replicas exist for the pool to continue functioning in a

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

with 'zpool replace'.

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

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

[SENSEESENSEINSIES]
[SESEESENSENSEINSE S

device details:

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

The device was missing.

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

errors: No known data errors

B ZFS TR &

MRREFINRAAMR , RER KR ATBEHIKRAMERIR , WM R AR E. BD
AR EBURATECE.

“THER A B SREE" [250]

TR ERARE” [251]

i ZFS Tt ik & [251]

“BREHRDIKE” [255]

MERBITUABTHREE

MRBERARERIVREEN—HS , MAAEE] UNHP R R IEHEUERE B

A, B0, MRFE—ANEFEP BN DHELLT unavare RE , R U S (T

—AHE (RABETRARIFNEIATA) . B2, 0RME RAID-Z (raidz1) Bl

WERPHWMEEA UINAVAIL R, NPT M E A ER S , RAREFEN AEPK

REIRHEBRIAR., MREXECSHINMELTEAVKS , WRARALT unavaTL RS

%éﬁ%%@ﬁ&g%  FIEFERBZNEE EWEUENEIA | SNSRRE ERHIREk
11217 o

EALFECES | oA HbiAY c1t1de , B/ SRS N RIFHIAIA c1todo )15
/IR
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mirror DEGRADED
cltodo ONLINE
cltlde UNAVAIL

BARRIRE T ANEMEIAMITANSIEHITERKEE |, (B2 ABHE c1todo,
FERATECES |, TUAEHR(E— UNAVAIL R, tITIAE R ONLINE BEdY , RAMh ARG A

UNAVAIL K.

raidz1 UNAVAIL
cltedo ONLINE
c2todo UNAVAIL
c3todo UNAVAIL
c4todo ONLINE

i’;ﬁ"lt@ﬂﬁqﬂ , RECKHEE EFENMFEREIRERE BIZHHE | (BEE—TURMEERRT

cltedo ONLINE
c1t1do ONLINE

ﬁ%ﬁ—¢m§%umwn%§,Miﬁmﬁﬁﬁ%ﬁﬁﬁ,ﬁ%m$%%umwn%

TEBEBREE

yn%&%ﬁﬁvﬂuﬂﬂzﬁ UNAVAIL RZ , SREREEFNREET BE RS NIIESE
%, WIERESMBERE . WRITEEBHITR , WA ARKE IR K
%EE%%&TE XFMBELT , E—AEERARINHERARRE , ARNEHEIERE LK
I8

BEAMEBMRNEZ(EE , BN BE ZFS EhTEE RMIRIR [264],

B ZFS FEEHH MR &

REATABHRE T, TJRMEA zpool replace 4 B#iRE . MREATAMNRER
BBIRHNRE |, EEAZML TG :

# zpool replace tank cltld0 c2todo

B SR EUR AR R B MR B E AR & (NRAETIURECET ) ETREIFR
. WA STTAUE  WARETFELIRRE , W RS E MRS B, 4
REBBREREHER—(ETHEBRANRE , BERGSMARERENA. 520 :

# zpool replace tank cltldo

M SRR UNHE |, EYE R , RAEENRLSHARETHEIE.
A X zpool replace HSHEZEE |, BS N B EthH %% [55].
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%l 10-1 B ZFS B SATA figd

AR /RBIRIR T 20T ARG LA A it tank TR (c1t3do) B SATA R
%, BER—NERHE c1t3do B NFHER (c1t3de) , Z BRI < BT HER Btk
HECE. MREEMNEENE SATAME , WES N Bt riRs” [55].

EADHENT -

»  (FEEHRANME (c1t3do) BiAl. BABERUBALE HATIEAEF M SATA .

= (Ff cfoadm AT ZHUEECE M SATA BifE (c1t3d0) HBUNHALE . WNRMiR1E
AR BRECEF AL |, ZOEREE |, ERHELRER] A,

n  YPREALE (c1t3d0). TEYIEFSER uNAVAIL KSHIIRBNZE (ARBENE) 28T, 8
MR T ASER LED $57ReT=542.

s FEHECE SATA WifE (c1t3d0),

w  {FIHEEL (c1t3do) BXAL.

® JZ1T zpool replace A RARHRES (c113d0),

7 - R FERPKBBIE autoreplace WEA on , NS BINKIESCRIBT AR & BTEY)
Y BARBIREM AR B TAR AN E R | TITHEM zpool replace @74, LI
REFTREFF A BIEFTB R M L PR STHF .

» MREEAREHENERTRERE , WETRERSEESREERE 5B I E
. BN, NRBRIEE ST | c2tado TEATESIEM |, RIMHEIHTHE.

# zpool detach tank c2t4do

» R FMAIRE T BHRIERERE , BN L ERR &R,

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

UTRBINEBRT Bk ZFS 7 MRE KIS 72,

# zpool offline tank clt3d0

# cfgadm | grep c1t3do

satal/3::dsk/c1t3d0 disk connected configured ok
# cfgadm -c unconfigure satal/3

Unconfigure the device at: /devices/pci@®@,@/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 c1t3d0>

# cfgadm -c configure satal/3

# cfgadm | grep satal/3

satal/3::dsk/c1t3d0 disk connected configured ok
# zpool online tank clt3d0
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# zpool replace tank clt3d0

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after @Oh@Om with @ errors on Tue Feb 2 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0
c0t1do ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2de ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0o ONLINE 0 0 0
clt3do ONLINE 0 0 0

errors: No known data errors

WBIEE , L& zpool output AJBELTE replacing Rl B /RFTHES FNIBREEL . B0

replacing DEGRADED 0 0 0
c1t3d0@s0/o0 FAULTED 0 0 0
clt3de ONLINE 0 0 0

WX AFRERLRIEANT , BFHEEEERRS.

WREFTE R — M (c4t3d0) B B— MG (c1t3do) , MR FHIZ1T zpool replace
4. Bia0 :

# zpool replace tank c1t3d0 c4t3d0

# zpool status

pool: tank

state: DEGRADED

scrub: resilver completed after @hOm with @ errors on Tue Feb 2 13:35:41 2010
config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@  ONLINE 0 0 0
c0t1do ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1  ONLINE 0 0 0
c0t2d0o ONLINE 0 0 0
clt2de ONLINE 0 0 0
mirror-2  DEGRADED 0 0 0
c0t3d0o ONLINE 0 0 0
replacing DEGRADED 0 0 0
c1t3de OFFLINE 0 0 0
c4t3d0 ONLINE 0 0 0

errors: No known data errors
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WS BT AT , BOBEFEE L RIZIT zpool status 454,

# zpool status tank

pool: tank

state: ONLINE

scrub: resilver completed after @Oh@Om with @ errors on Tue Feb 2 13:35:41 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0
c0t1do ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2de ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0o ONLINE 0 0 0
c4t3do ONLINE 0 0 0
% 10-2 B IS ER B ERE

ZFS 7£ zpool status dp it FAMRERIRAE (intent log) #f&E, HIFEIELM (Fault
Management Architecture, FMA) L AREXEARR, ZFS F1 FMA BB 40T A Z

H7& (intent log) #fEHIRE..

?Tﬁﬁlﬁ%ﬂﬂﬁmﬁf})\ﬁﬁ%m (pool) R IHIER BERE (cot5de) FHITIRE . HEALIR
ik :

= {RH8 https://support.oracle.com/5 ] "ZFS intent log read failure (Doc ID
1021625.1)" (ZFS EEIBEEIRKM (3044 1D 1021625.1) ) Frik , EF zpool
status -x HiHF FMA 2HT/EE.

o YPREMRHITNENEERE.

= {E)%‘EEIM&%HWL

BRI,

= JBfR FMA S8R

Blan , MRAGAERFEILERIERAG RFRMAER SN AIRAXA , BREFE
FEEBUATREHNEE.

# zpool status -x

pool: pool

state: FAULTED

status: One or more of the intent logs could not be read.

Waiting for adminstrator intervention to fix the faulted pool.
action: Either restore the affected device(s) and run 'zpool online',
or ignore the intent log records by running 'zpool clear'.

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
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pool FAULTED 0 0 0 bad intent log
mirror-0 ONLINE 0 0 0

c0tldo ONLINE 0 0 0

c0t4do ONLINE 0 0 0

logs FAULTED 0 0 0 bad intent log
c0t5do UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>
# zpool online pool c0t5do

# zpool clear pool

# fmadm faulty

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

AR OB AT AR R B SR & 1
" ERMREAERE. EHREIF , BEEER cotsdo,
» EFEEREERA.

# zpool online pool c0t5d0

» EEHEATRERERRE.

# zpool clear pool

ZNERPIREMAERGIERERE , TTRMER zpool clear 4TERAMIR. 1E
ﬁﬁ'fﬁ%‘l\' , W AERRREATIET , FERECREHE AR , EFER BN
Ell&,\-& o

BEE ARG B SR ERE R ASRELEEE.

BEREFRPRE

BB EX—IFERERERK—ERNE , AR TREN XN REIEE. ¥
BIEMN—MERIEEF— MR NI FEFRAZEFFEL |, ATLAMER zpool status did s
T FE,

ﬁ:ﬁ%? U\—F zpool status E%ﬁﬁi&ﬁ/ﬁ% :

o EHREBGHERE. Fa0

scan: resilver in progress since Mon Jun 7 09:17:27 2010
13.3G scanned
13.3G resilvered at 18.5M/s, 82.34% done, 0h2m to go

» ENEPTARIEE. Bla
resilvered 16.2G in @h16m with @ errors on Mon Jun 7 09:34:21 2010
BRI TRIBEEARSEN S| SENERE.

BT ARG RS LEHRCHIE. BT ZFS JHR T EBESNANNE , Bt
EREBIERANZEARPUTENE L. HIRENRANERMRMNT
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v ZFS NEFRSRIENLEYNE. MREGTNH (MAZREER) , BN
HEATAE LA S LM NERED ., BB HEN , ERRSTRE N ANES
Wi ERTRREEE RS, IRRAEM T+ )L GB WHEE T , NE#k 500 GB
ARG TRER R JLRbHB 1],

» WRAGHHRSBEMTERSIS , WEHRDLSIRL MmN EEER B |
THEFHTH.

BEEEENRLIFE , EFEMH zpool status 4. Hl0 :

# zpool status tank

pool: tank

state: ONLINE

status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.

action: Wait for the resilver to complete.

scan: resilver in progress since Mon Jun 7 10:49:20 2010

54.6M scanned54.5M resilvered at 5.46M/s, 24.64% done, 0OhOm to go

config:

NAME STATE READ WRITE CKSUM

tank ONLINE 0 0 0

mirror-0 ONLINE 0 0 0

replacing-@ ONLINE 0 0 0

c1t0do ONLINE 0 0 0

c2t0do ONLINE 0 0 0 (resilvering)
clt1do ONLINE 0 0 0

ARG , B c1tedo HEMRA c2todo, BYEEREMENEER T ESER
& replacing , ATMERBIN BB BN A NEMH. HREARRIENRE , FNATAEERA
B, WRENARUIERERENRSHE , UEME R ERNEE.

BEE , YEIEHITEHELSHREM AL T ONLINE 3 DEGRADED R , XERATEE
R FRETRRZ AT , WIIER BTN TIREA. B 110 1A BRBILA PEKK
110 BRAALLARER (USRARERBDX RGMEE) | BEEHRLSSRATEE
RIWFHIT, EFRLTRE  GREBEREAFHTELRE. Fla :

# 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-0@ ONLINE 0 0 0
c2t0do ONLINE 0 0 0 377M resilvered
cltldo ONLINE 0 0 0

errors: No known data errors

TOE R AL T oNLINE HRES , T ELERUEREEE (c1todo) B AECEF M.
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B E
WO E AR

HERHREEHEE ID (ARATA) MR, HE IDEEARRASL , IFIRA
TEAFENREREMIFEH ZFS, BTRE ID ERMEE AT RERRSMS
BN FERS SR & Z RIS HI , BN N — MEHER B33 H— MEhas < Bl &
ilﬂ#EEEZ&M@#F’EN&Z%E‘]%‘:éﬁ${¢ﬁfﬁéé\%ﬂi ZFS R ID , 33
wEARTH.

F—ANREENMREEZAET R THRE , AAR1ERTE root BF{ER zpool status €
4, WATgEL BIRARIKR R 4.

fig IR ZFS Tt ¥R )8

PAT 266138 T BB ¥tia R

MBS RG TRk

AT U AR ZE BT B2 T S BB S 1/0 Fik

Wi _EAOBURER T ST MR

SBHURERE AR B ARTRMERIRA B FHINIRNTEFE A8
» AAESMUEET YRR EMELESD

FE—EBOT , SEFRREBISH , 2THIR DR R, 1/0 fiR. ERS—L
BT, TARRAMR , iR R, BR , BHINEKAMN , NFHFA—E R
ERRATRES BRI, 620, WREESIMNER T EDUR NS, BRBIUEE
R AHIE , WIAZE BRI E . HEHHERENAEAR —TRNES |, £/
SRR XS TR VRN AR

iR ZFS 25|8)[a) 5

WRAHE ZFS AT E X H RGBT ENCIKEE , BEFUTET. BiFE
F'ZFS Wi Zanoik” [18].,

ZFS XM ARG TRIRE

TERAE °] R ANSCEE RS I8) /T H , zpool list Fll zfs list dpSZELLRARTA df 1 du
wdtf, FRESEGS , BAERSA I HREG TR , AR FRH RS
s R IE(E R S E) it R AR
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a0 , PUFARIM (rpool) B 5.46 GB IE4YELZ[AIFN 68.5 GB IZ R =H).
# zpool list rpool

NAME  SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
rpool 746G 5.46G 68.5G 7% 1.00x ONLINE

MRBEEF KRG USED FISRELE = BRSNS RS T ERCK , RIAFE
ALLOC ¥R Raith ZS (8] °] DA U4 ARGERG usep BANRITE., #i40 :

# zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT

rpool 5.41G 67.4G 74.5K /rpool

rpool/ROOT 3.37G 67.4G 31K legacy
rpool/RO0T/solaris 3.37G 67.4G 3.07G /

rpool/RO0T/solaris/var 302M 67.4G  214M /var

rpool/dump 1.01G 67.5G 1000M -

rpool/export 97.5K 67.4G 32K /rpool/export
rpool/export/home 65.5K 67.4G 32K /rpool/export/home
rpool/export/home/admin 33.5K 67.4G 33.5K /rpool/export/home/admin
rpool/swap 1.03G 67.5G 1.00G -

ZFS g == (B e

FH zpool list @i &IREMK SIZE (EEF Nith iR =EE , BEX/NMUEKTTAR
LA, FE N TEMRB, 2fs list I T A GRGERKATAZRE | &%
TRFTHE TR ZE ZFS MTRTHIETSE (BF) .

zfs list RLAT ZFS BIREREN AT HECETA , (B2 zpool list HithFi%H
BXELERAEH TR

" ZFS XM ARLECA
" ZFS XA ARGTE T(E]
» ZFS ZHEERN

PATFIRER T ANEIAPECEXT zpool list A zfs list HiHselm :

n JEAKREME - Yt E{FER—A 136 GB MRS BIFERT |, zpool list fida¥ S1ZE
{EFIVIAR FREE EIRE R 136 GB, BT HFAEVERMITEHIET4E , EIL 2fs ist
ARG IIIE AVAIL Z5[E)4 134 GB. 440 :

# zpool create tank c0t6d0

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 136G 95.5K 136G 0% 1.00x ONLINE

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 72K 134G 21K /tank
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n BEGMTEAET - L{F BB 136 GB MBI — BT | zpool list A IRE
SIZE >k 136 GB , )44 FREE {E25 136 GB, HAMREME D EBTEE. BT EFEED
ERMITEIEF S , ALk 2fs 1ist dpSHMREMIIE AVAIL T[E)A 134 GB, 640 :

# zpool create tank mirror cOt6d0 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 1Z&ith - X4 raidz2 WEFEH= 136 GB R 42N , zpool list ©4
244 s1ze {EMHLA FREE {EINHR A 408 GB, HAMREMREMEMETAE , B
FEFETRITE , NHERRERS. BTHEEMITARTSE , F zfs 1ist oS
B# 44 AVAIL ZS[8)2k 133 GB. zpool list # zfs list HitHf¥ RAID-Z hZS (B FEE
FHERAET | zpool list IREME ‘EMERN"TZ(E.

# zpool create tank raidz2 c0t6do c0t7d0 c0t8do

# zpool list tank

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
tank 408G 286K 408G 0% 1.00x ONLINE -

# zfs list tank

NAME USED AVAIL REFER MOUNTPOINT

tank 73.2K 133G 20.9K /tank

B K recordsize BHXJ RAIDZ T[ENCHKIFZNR |, 55 W ZFS B T ENCIK” [18],

= NFS #HHXHARGTIA - zpool list 3K zfs list FAEE NFS HERILHERET
8, {82 , AHBIR A BESFSRAETESM NFS ARG . IR ERSEFRSE
Zea)ES | ERRIRATE NFS RS T REmkE i,

K& ZFS X AS T8

T ZFS , RFAES fsck FRNKAREFF. SARFES EBRWMER | XHARS
BRI RGRIL.

XHRGBE

MNTERNHRS , EABRNFIEERG B SR MSBRGEA —BEINIE.
BATESNXHRSEAZESMUN , FHATgeShILRS AR, SRR 8EH
AR =B R G, RN B EICRAASKAR R T P —Lmll |, BRFETTARIR
RSN AT Res R HABRLE . KA ZFS BCE REE FERIE A — S — R R 2 4K
f& (FEXFMEN MR XDTERENR) BE ZFS MEHFERER.
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fsck SKRFEFF R AfRIR UFS ERGHF BN MR, KL ZFS frfEithn) s —AEp
SRR sIRRIEE X, ERTTAMATUE SFL RS, MRBAHIESRMRS R
IR ES N EE ZFS s E N [264].

MREH TR, WIGAFER A RIS R ITIE IR F L e ST SR i MR

XA RGHIE

BT XA RS | fsck SKRARRFECRERIER FNBURRDIRAME., TX , T
FESKBUBEBUH RGBT fsck KRR , EXIRET AJRESERG U N\ SR 1R
. R SEREA BRI KES TR E X ARG R/INEELSI, ZFS $24ET —Fhsy
AR —EMHPIITAREENISG , MAZBREXAXARFPITLENEE., e

(FRABE) BEAERNFRAMASTER , BT ERRS S SR SIERTHIN &
TahX LR,

121 ZFS BRIFE

FY ZFS BRERE (NEREFENERIRBUIRAN) | HLENIRCRAE
%, MEER AREE R 1 BT SR

B3 ZFs ¥iEFE

REPIETEMNRE R AREIN R HEEEHTEIEE, HIREX RN ALK
EBBH—K , FRAEE ST ROSETASR., REEM /10 B LR — BT E MIREHN
Rtk , BREEDIRE T AFRRIIER 1T, BRHTEENMHBIEN ZRFFT A
MB LA IR, | (B2 HIRERT e MREFE s, EoshEBUEE , B{E
A zpool scrub a54>. 4N :

# zpool scrub tank

{£F3 zpool status a4 A PUBRUBTEIEIRMERIRE. Hi20

# zpool status -v tank

pool: tank

state: ONLINE

scan: scrub in progress since Mon Jun 7 12:07:52 2010
201M scanned out of 222M at 9.55M/s, 0hOm to go

0 repaired, 90.44% done

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0
cl1t0do ONLINE 0 0 0
cltldo ONLINE 0 0 0
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errors: No known data errors

BN RBER A —NEEIRIERIE.

@ ER -s WIHRAF LEIEAEHATATEIRIRIE. Bia0 -
# zpool scrub -s tank

ERSEBNT , BRETHREIE TBMNSRRMEN Z—ERITRIT M. MRIEHE
BRAERINT RGMRE |, BATABTRESLLTBIRRIE.

PATHIFRIBIE AT AGREXS AR SE_E T REPITES /0, HIFE/EHE AR RIER | RIFE
1FRREIER TR E T RIFER. MRABREAX E—HERIT IO, BENFEARE
BRNEBEER , W UARSMAMILFEE, MRAGEALTERRE , BFETHE
W IFE | B I8(E M cron(AM) RHEBBE , MAERRAFE., XMASTITI
RHLHEFE  REMEFETMAIARTTEKRE 110, STHIN AT LR /E A IE H Rt
ITRIREE, B (BRTIBM VO ) BEAREMNRIZAHTEMBIERIE , XL
(B B PR AEAR MU AT BE 3B .

B KAfER zpool status MHKEZERE | BES W ER ZFS FEEaRE” [64].

ZFS BURBEIREMEH RS

BHREEN , BEERRLHRE , DEEEBRIATREIESNZIIRE. HIRER
—FPERHEREE, EI , EAENNIE , i REERAE—NXFRRE. IMRIBHE
j"i{’EEEJ‘i’Fﬁ , WEHRISRELTELRBEE , AEEFRSTREEN E3hEER

BREFRLHNEZER , B N EREHNRDRE [255].

BRI ZFS ¥rifs

—PBE MR R (BRI MEERDBETIN) FInTUZENEER |, B
WEARFIR. B0 , G —F AT RELIBEIET MEA 2 S BBIRTIR B FER. 0
REFBF—EANTLERMETBIER , NaSBEURTIA.

BURTIMGR RN , ANESRRFTRSHES. MESESERKERE
WRACEE R FLABHE. XFMENEE RAEMMRERE. ERIEURFRNRICR
Fax , FFRTRUBE GIARMEIE SR TIES) , T —T TR, BERIARRE , T—
BEESRAE PRSI EABEE | ARG BERAERAETICR.

AT & AR E BURTIA B AR AN 3R (JEFIRE) ©
" TR BRI R [262]
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» CBRIKERE R [263]
" “BR ZFS FREMTEEINAEIR [264]

ZFS fERARIM . TR B BB R EIERE AR BB H ISR NG, B2
WRIEBTLR , NRE R LIGIR | HERKATREREN—RINIEAHTFHI
BIRBINZ T EIA |, WaTRe b IBURIIR. AERMTARRA , GREAPEMRIN : ik
IR, R TTEBRH TR, BT THRERAEBUR T SR R R R HARSHE. 7]
RESAIR LT PP A SR R

»  HITEEE - ZFS FEMNT—E ERNEUEA BT A SRS . R FEERIR
IR, AN MRS BIRE S BEMEZEART A,

n STR¥UE - EXFMBAT , FIREEESERXHHBE R, WA gEESETE
VIERZ XA B RN —30 5 , SRE IR A BES BT & e ik,

IR A MRERRABFIEI RPN, B RUIMTRIEPEIETEMRNEE | 155

WHE ZFS X ARG TEEM” [259],

O

T E BRI 2T

BRAFHT | zpool status é{URBAC IR , MA R BRI E . 5
o

# zpool status tank

pool: tank

state: ONLINE

status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.

action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.

see: http://support.oracle.com/msg/ZFS-8000-8A

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 4 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d0 ONLINE 4 0 0

errors: 2 data errors, use '-v' for a list

BMERMUEREAENERBEIMT R, 8MERAN—ENMFEET ARG L. —®iBENR
TR, FLIENBETRESSBEIETIL , MIEERELENBEE. TENIMEE
RIEREMFRENEsR , AE4YEETRa cERBERAE. MRBEHER
AEEE , HEAFEBEEEETAR , UHEA zpool online S EEMTHITER.

WREIESFIMy T HTE RN TSR+ , WA ARE. 5120

# zpool status -v morpheus
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pool: morpheus

id: 13289416187275223932

state: UNAVAIL

status: The pool metadata is corrupted.

action: The pool cannot be imported due to damaged devices or data.
see: http://support.oracle.com/msg/ZFS-8000-72

config:

morpheus FAULTED  corrupted data
c1t10d@  ONLINE

MREIMASTERFIR |, W HETF FALTED RS , XRE TR TR TTARK
Al

B EHIR A E

AMRIAFERE FATIR , MARGEATREIALESR TE , AREURTIIARIE, MRARSE
PEETIFROEURRIA , RMETHIASKIR LEBR AR E K. RBIERGHE , B
NEGHREZHNEIE. REXH , BHIFRES MR E MA LK R B,

ANRIAAH IS ERR T |, NI AR &MBIERZH , NMERRGETF R, £
i zpool status -v @& Al LB /R BB AR LR, 5120

# zpool status tank -v

pool: tank

state: ONLINE

status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.

action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.

see: http://support.oracle.com/msg/ZFS-8000-8A

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 4 0 0
c0t5000C500335E106Bd0 ONLINE 0 0 0
c0t5000C500335FC3E7d0 ONLINE 4 0 0

errors: Permanent errors have been detected in the following files:
/tank/file.1l
/tank/file.2

BEFAMERIE R FIRATREMRNT
o AIRBEANL IR EEEBEIRSE | N BRI HN2IKE. Bl

/monkey/a.txt

» RBEAE IR ERER RS | W BRRNHRISRAL () KEIRELR
SRR BRI RIE. BN
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monkey/ghost/e. txt

» NRATHREETXRIZE S RIKRISKIR SO SR S B IR IRIXT R 5% S TT
;igﬁ%’#ﬁ& (dnode_t fEEXFMEL) , M BREIEEEIR , RIRATRNTES.
B0

monkey/dnode: <0x0>

» WMRITIHE (Metaobject Set, MOS) FRISTHIRIR , N4 BIRISTAFRES
<metadata> , [RIRZXT RS .

AR A8 & R AN B IR A R RAR R A KT E O BRSUR. WREE KB
BRI AR RN M | FEIEIT. Bl

# zpool scrub tank
# zpool clear tank

INRIIR AL B RBFRTTRIRT | NE—RERR R shEinst. ke
MR XHRE REEARKTEAME , MAFRERIAXTR.

BE AR 23| BRHRAEIE

WRZAAN RSB E BB L BRI EE (ARER) |, W zpool status -v 454
TEBRETE TN EIRRIEIE. ST zpool status MYFWABURAIRE S A T HAIIRS :
TCHURIEIR AR BT zpool status e /ERAEM 7M. BiFRTER¥IEMH
Xt TR BRI E E MR 2.

WMRBEHIEHIL , FH zpool status -v ST BRBEIEZ 0 , BB REITA T 6
& KHE Bt — BT EIRR R -

188 ZFS T BN AR

WRMTCHIR R LSRN | RS SBITTEI TSN, WA AE AT SR

» AP {EF zpool clear -F #54°8K zpool import - F saRE i, XLy &2 (0]
Refa)Lxih=ES , FEEZIEITRE. TTRMER zpool status i SBEFHINHIM
NI E IR, B0

# zpool status

pool: tpool

state: UNAVAIL

status: The pool metadata is corrupted and the pool cannot be opened.
action: Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Fri Jun 29 17:22:49 2012
should correct the problem. Approximately 5 seconds of data
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fi#iR ZFS 77t RS

must be discarded, irreversibly. Recovery can be attempted
by executing 'zpool clear -F tpool'. A scrub of the pool
is strongly recommended after recovery.

see: http://support.oracle.com/msg/ZFS-8000-72

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

tpool UNAVAIL 0 0 1 corrupted data
cltldo ONLINE 0 0 2

c1t3do ONLINE 0 0 4

BIE R PR NR R I RREAL T B¢

# zpool clear -F tpool

WMREZAS NIRRT |, BLBZIEM THIEE

# zpool import tpool

cannot import 'tpool': I/O0 error

Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Fri Jun 29 17:22:49 2012
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted

by executing 'zpool import -F tpool'. A scrub of the pool

is strongly recommended after recovery.

BIE R P RRRR R I REERUAT 6B <

# zpool import -F tpool
Pool tpool returned to its state as of Fri Jun 29 17:22:49 2012.
Discarded approximately 5 seconds of transactions

BIRBFIRIMALT zpool. cache XHFH , NARL S| FIFSAINXE)E , FiBIT zpool
status ARG, IFRZMATE zpool.cache XHF , ERTTIERINT K
FTIF , Ul S X |, £BFHSEHREE.

{"];IUJE/\ EEX T SAZHRRM, WAEEETTUAS X, W] e %dE.
Aian -

# zpool import -o readonly=on tpool

BRER \wﬁﬁ‘ﬁ"ﬂr)\/&ﬂﬂﬁy{nu B W EREE TS [82].

FEATAMER zpool import -m 3 &S AV HERENM. BXEZEE  HENLE
A BEER &R [80].

WMRTTHER LR MR E IR E M, AN SR RIAPRE MR EFAESE.
FBEYLHIEE FEBECE BRI KA RMAERKER. B , fRTF zpool status
in 7£gi%ﬂﬁﬁﬂﬁ PAMEESHSR AT LERIEE. A5 , £ zpool destroy -f
FID 7 ﬁ o
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BEIAK ZFS BLE

Besh | R EIRE A RURZE N AR BN BN HREFEE N R2NE , BN
MRMHITERIE L , BFENEXEAEE., ERBECEMBURSERR , AT
RS EFMETRENECE. AR RIS HIK E RIHTTEE.

BEIIRW ZFS BcE

ZFS IR RGP AP E s R HECEN S R AT . RS REF IR SE
AEUTH AT SR EFERENECEEEAREL , NITEBITI.,. SAREFERE
MRERA T BEATRIEEMFUR |, BRE ZFS 2 REBRBIUER. HIFREE S
SBIOARGFIHK (ERANZETAK) . ERETRERIUARE — N BE
B, ROBEAVNRTREEINRE. EXWAMELT , #IBESH (2REMHKR
) BEMSAMKKEERE.

BREANNFEHMER , 55 NI ZFS 16Eit" [76].

BREIESI SRS

RSO, BMETEH SRS ZFS W RFRBMAZEN. REXH , EIIEHE |, A 50IE
B FL SN RES B AR ESE. 5 SERT , TSN, XEK
EXHMIER SBAGH NN IEN| SEHR. TABERTRE , LB ZFS R
RIS E IR,

ZFS #£ /etc/zfs/zpool.cache FLEFA] At R AL BN SREF. HXHFRE

HMHNEELTRYN , BustEd. MRAGEZEIIESIS , W{ERA - milestone=none 3|

SIS 52 none BFEHE. ARG BINE  WIRXEARGENFEBATEAN , ARES

4 /etc/zfs/zpool.cache TR EHE B HME ., XEAR1EF ZFS TIC AR LF
£, NMRRIEE 2= a) S BRSKA R, ARRTRAUBE AL svcadn milestone
all A HHNIEE RGRE. NERRS|I S8, ATRMERE NN EIITEBE.

o EahiE , TTASKER  zpool import 54SNith, BR , XHMIRTRELSFIE
5| SR I RENR | RAZaSERMBNGEARM. RAZFEES N,
TEPITRUTRE -

» E4 zpool.cache LS EMANEIEHAMIE |, 20 ESCFTIR,

= {Ff fndump -ev &S BINREB R G RN |, #EM/ Nt BER R,

. BASAM, BEIEEBEH , 20 fmdump i TR,
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RENMBTATAE. KL ZFS FbM 4 RGN,
FEAFUTET

BN EIRAIR [267]
BN RGUE" [274]

B ¥*f3$E Oracle ¥URERNENMK—R ZFS EREZE , B3 W, (Oracle Solaris 11.2
TS ESEZFM ) hRE 3 3= “Oracle Solaris ZFS A F&%.,

BN =

PATF &M T AT RS ZFS e/ WL, B R FMithREREE
B2 N5 10 3 Oracle Solaris ZFS HEHEG A ik S .

— R ARG

» BT EHN Solaris EHIMAITHRE RGIRIFR
. ERYRE TN IREGEEDZ AR SR ISR E RGO REREE
B, XBEBTHET HEUEEEELEE AN, XEEARE Oracle/Sun IgHHRIEE |, B
TR RHARRE BRGNS RETRFINRE.
»  IRIBLIRIN ARG TIERTTHAE FTBHRNEA/N
» BEEHMNARFRNERRSA (Fl20, BTHIEENARERF) | TTRARE ARC
IR, XHE , NAREFEAREEMN ZFS S REFRIWHATENNTE.
» BEEFHERRREFEK
» FHAUTHSME ZFS RIEAEMN
# mdb -k

> ::memstat
Page Summary Pages MB %Tot
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BT EE

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

gfﬁﬁ% ECC AL R, IRNFFIRMICIER , NalgERBR
iz

. BUTEHIRH - BARFMIERNEASR ZFS TTANIME B TR DR iR E T S B
VUETE) , (EREAR TSR AE, BN ES M TRBRSANEE. BHHIRE
R EREERE. MRBIBREE , WX EAITEY . REEEERIANARE I
mr

S E XA ZFS RIR

iﬁ]i%ﬁ ZFS ¥, ATRAMEM zpool split s ZFS GG A IFGAA
B,

fEAAERER=RE R HTER

= #4 RAID

ﬁf?ﬂ% JBOD A TS MAZE M RAID , PUE ZFS AJAEIRIFAEFNIT

{# FBIEH RAID #/k ZFS TR

£ ZFS TABRZIFL - SHTAEFHIR |, B E ZFS DMEE T ABEHIEA—

Btk TTWIEIREFMER S _ESSHE RAID KR4 |, H8]{E R ZFS U4, i

RAID-Z, RAID-Z-2, RAID-Z-3, 4%f%. BIMZETS , ZFS A RFMBEIK

EE#HRESE R EVANEE _LRBE,

WMREHEH RAID B RARKTTRMERED , BATTLAE BT ZFS 1§ e

RAID fE3MANMER ZFS UARThEE. BR |, BIREBATEICRHREIBTEM.

n CEEFEH RAID [EF A LSRN ZFS ToAMREBUER—ME | RIBEHIS
{EFEE AL LUN F1 ZFS 28R/,

s {FRSFEHEHEAE RAIDS LUN,

» BI{#FER zpool status YT ZFS 7E6Eih , B {E FAREH RAID WAL T A %
JEE LUN,

o R E R AR

. %giﬂé}ﬁﬁﬁ HEBIER OMERNRS Bl (Blansh) BEEK ZFS &
&,

. PTIAARNEERIRRB RN S RERH.

FHES W EA MR R 0S| A2 L [271].
v WEH MRS BELHETIA , SLEIEE AYIENTFR/NA 1/2- 3/4,
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fr N DL 0 S

ZFS gt aUE oL

AT & it T — AR AR U=

—RRAFfEI A

E RBMGER BRSNS REZFIH LA TR, £ A b E e
B E TIERE I,

£/ ZFS TUARRME ZFS af M R HHE A —2tE.

v GEARTTRIBES , BERUTIEE

# zpool create tank c4tld0 c4t3do
'tank' successfully created, but with no redundancy; failure
of one device will cause loss of the pool

 XPTEBM , FRSREEXT

= SPF RAID-Z it , i/ VDEV A4 3-9 MifE

» AEHER—ANMFIREA RAID-Z A& A, XEmEMREIRR |, FFEMAETRE
SFZEIRE,

15 BB DUR D R BB AR T S 3RS ATL A )

15 A K/ INE O RESE MEFE & MR & 2 (B F 185 1/0

= /N LUN ATAY RRAKE) LUN

. i% LUN BRER A/ NESARK (20 128 MB B 2 TB) |, PARIFER{E metaslab

ZBAIE—NINIHR AR KAEEE , DSOS EIRNASIRE

BN/ N K/NA 8 GB, @ESATm/INEK/NA 64 MB |, {BE/NT 8 GB &fF = [Hith

Z= [B) A4 B AN [E] Uk P R 3

BUARIEE M T T AR K/ IMAE I KK/, NEEATF MR AT E R

BFMHBIEEZEEE. BN , LREEE T RER EFITEATRINSE ML T X,

HES N EA IR TR0 L A2 ibroE" [271].

TR HOE

SPARC (SMI (VTOC)) : B {F M s* bmRTHER D ARIERM. FNEFER p* $R
. B ELERENAMEB ALK ZFS R, MREAEE —/MEMEEEH
AUFEARMD | WEFE SPARC A% _EFRZIAIN T RNAHKIEE ¢

# zpool create rpool c0tld0s0
BFE , AR MEGRb, a0

# zpool create rpool mirror c0tld0s0O c0t2d0s0
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BT EE

Solaris 11.1 x86 (EFI (GPT)) : IBi3455E d* FRRHE B NI AEIRD., RNERF
Ao RAT. BE , ERERGRSAERSH ZFS Rith, REQES—MRH
HEEMLIERM , HEAZLMIN TARBENEX ¢

# zpool create rpool c0tldo
&, BIE—MEBARM. Fia0

# zpool create rpool mirror c0tld0 c0t2d0

IRIBPIREAFBECE SR AHE AL E . A3 RAID-Z MK HHECE. RRE(E
A zpool  add dr&FRINE ARG LGSR 2 MNMRGINEEIURE , (B RAER zpool
attach @y &3 JREFBEIRE.

RN BER B B SR % .

1E Al RHPE AT LR ERME | 1B RIERM_EARSHF 9zip EHREIE.
jgﬂ%ﬂﬂéi”ti%ﬁdﬁﬂfﬁ‘}lﬂﬁ BRI E G L, EGLRBAITRESSBARSTIAS

~Fo

TR EINESIREEXEE (FARERWIES) | AN TE~REED
1£ USB 77623 L AUEEMRIb, vJ DA% BIG RSN EIHGE F/ER T , skEMERSE
R B REIE T E(E RSN REMAENS., A, USB 774425 (USB stick) fIZS|E]
ATREAN B ASTFFEEfE B R/ | i85 K NE DR INTER/INE 1/2,
ZRAEWN A= MERIR , MAZEABRMRMBEA, o, REERDALIE
Mz B E R,

BR VMware FERIE &R & BIERRE.

FER AU R
= EER d ARAHERRA R SRR, REMER o SRR,

»  ZFS fEIR AR T b EIERRAREN T LIER{E.

s ATHEFERENMEE B ERBRME 2/ ONEF BB R
N LL;_N% IBIT7E LUN REF A ZFS IRHEEE K] W |, ZFS RER B iFthsteT I/
O AERK.

» EZNMEHERZ ERERITTRIEECE | RIS IR 2SR S E RS HLET A,

" ;ﬁf&ﬁ—ﬁ%/m - REZHETA , BBEERT , ST/ IREIIEER , MaE
.

# zpool create tank mirror c1d@ c2d0 mirror c3d0 c4do

= RAID-Z it - ATAE A 3 P arEie kg ol , HPharEnesFT 1
(raidz), 2 (raidz2) 8% 3 (raidz3), RAID-Z ELEmAIREMAA T HETH , B8
BIET , ERARBR (128K BEKX) BAFMEEBURNERER 1T,

BRI EREERK RAID-Z (raidz) BCE , HF 2 4> VDEV &8 3 PHi#
(2+1),

# zpool create rzpool raidzl c1t0d0 c2t0d0 c3t0d0 raidzl cltld@ c2t1d0 c3t1ldo
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fr N DL 0 S

» RAIDZ-2 BeERJie it SRR At , HitgES RAID-Z 4. 5 RAID-
Z W A5 AEEL , RAIDZ-2 BI¥3REE S 34 0d(E) (mean time to data loss,
MTTDL) E4F¥19% . 7E 6 MgE (4+2) LRI ABRE RAID-Z (raidz2) fo
=

# zpool create rzpool raidz2 c0Otld0 cltld0 c4tld@ c5t1d0 c6tld0 c7tldo
raidz2 c0t2d0 c1t2d0 c4t2d0 c5t2d0 c6t2d0 c7t2d

» RAIDZ-3 BeE R AR EMA A T HE TRIFHR M TREN T B , AT
ATARSE 3 MR, 7E 9 M (6+3) LAIE=F A {ERHR RAID-Z
(raidz3) BLE.

# zpool create rzpool raidz3 cOt0d0 clt0do c2t0d0 c3t0d0 c4t0do
c5t0d0 c6t0d0 c7t0d0 c8todo

ZeN VY P e T Makallf < il 0
AEAETFDEEI MR L AU ZFS TEHETRRT | V2 B Tzt

WNRTE SAN & LA | BMESEERIE |, MR & TTeESF —EREf a4 T

UNAVAIL R, FEEWEMEIER EDTES UESN A NIRMESEE. BINEEE ,

RE SAN REBTRM , LR EIERLS| SATRERLTD EATF , N ATBE(FR

AR R AT A UNAVAIL,

Fﬂé’@ﬂ‘]%ﬂ&&ﬁﬁ%iﬁ%ﬁ%ﬂiﬁ& ZFS KB RIFB N SR E G R AR ESE

R,

BEAE (MAE N F) REFEEDNRE , DAL Oracle Solaris ZFS J#iE/ N

ARG SR ELF , NMAEE Y (a1 T RIFT.

FEASRAEMRE | EHE P E MR AIE— LUN, (ER—1KE LUN

A[REL S ER ZFS FHEBAAGIEER 1/0 BT /) |, KRR ETTIEIIS s (E7EfatERe. 52

ﬁﬁf , {EFZ /MY LUN TJEESE K EFAIEANZER 1/0 3R1E |, FEMasTTIER

BTAMEE

S3F Oracle Solaris ZFS , RENEFMEIESHERZNE (BF) BER/RESILEINZTE]

B, Oracle Solaris ZFS ¥ E &R HEHIEEANTATEE , XS AEA LUN, N

FHEEES R fESkE |, Oracle Solaris ZFS B TRENECLT A BN , (F153S

BENRBITEEIL,

£/ ZFS WA RETLEZ RIS ER UM -

» ATRLKINE ZFS gt A0 LUN ¥ RAERFTTIE).

n  {F AR LUN BH4/ME LUN BFRI{T 50,

s MR HEHFEMEER , FERTHENEREM TR/ LUN S, 1
EFTEFLZ TR, FALTTRE LUN § RAF KK/,

NRFES AT AR R (IBOD X)) |, NZ EAE T KIRES LI A

ZFS 776t (B5f%ek RAID-Z) , DAAAF ZFS A HEIEA—BHEUR.
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BT EE

534 Oracle ¥R FER A2 fii%

TEQIE Oracle ¥UREERT |, FE BT FAEAIA.

= CAMERSGIMEIE M RAID

»  SPTFEVLEER eSS , BE A ENER RAID-Z i

s COBERERE BEAIR— M AB B EREN/ NS

» CHBPMEESIE—A N R

& 3%k Oracle ¥R, ZFS WEZ{EE |, 52 N, (Oracle Solaris 11.2 Tl 5
ZFM ) A Oracle BUHEFESHTT ZFS A,

1£ VirtualBox {EF ZFS 7=fgith

s FRAEERT , Virtual Box BLE A2 KE KEEMIANSRETRFHGS. XEK
&, A EmSRE A A ER IR AR R K.
 BEEEREUTHA A Virtual Box B S REFRIH

VBoxManage setextradata vm-name "VBoxInternal/Devices/type/0/LUN#n/Config/IgnoreFlush" 0

= vm-name - UM FR

= type - THIRFARY | 08 piix3ide (ANR(EME AK IDE EIMTHIES) &K ahci (40
RIEMME SATA #5H28)

n n-HHRRS

ST STMERERTFAEIISIE

 CHRIEREMRE BRI RERIFE 90% LT

» NPT EVEEEVE A TERT , 8IXERSHIE , MAE RAID-Z ith

. BMBEERE
» BNERRSRBEAMRE
» HERSEANGQERESE |, A EEMFEANFS BESRME S

» ENER RN SREFTR S ABE I ERE

s SHEEHERS - AAFZRENAT RAID-Z i BERK K EI R E H[E it

n EREIRZE - ATRUMEF zpool status ap S KHNR S BUIMBER EMKME RS, R
1E zpool status 4 KIBERL RLE , VEER fmdump f34 BRI HIKE |, SEFR
fmdump -eV iy B FH B FIEEM X SBIR S ERT AR 4R,

ZFS TR 2R A0 s A0 %

» CHRIGERIEVERE , ERRIBAETE 90% MU,
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fr N DL 0 S

RMIERE HFH BT RGINEEHN (120 , EEICHEMFIRS 2 L) |, ERERTRE

LK., BT EBRESTRESIEMAE , (BRAFEHMRES, MRFET/ERf

KRBT M AT ST, RO R TETE 95-96% FIFRIGERN. BMEE A NELSRNE

{R¥FTE 95-96% SEEIN , EA. ZENEHRILSHEEN SRR,

ST ARG AT SRR EA K.

X ZFS BLEFIMB TR , MR ERETRA BT A EH 90%,

WAAIZ TR,

» GREZE/MER zpool status F fmdump WAL AHRMB—IK,

= GREZE/MFR zpool status F fmdump YMAETLRIBEIIX.

TEHIETT zpool scrub PLURFIEIETEMER)H .,

» NRFERNEFERAERENIRIE |, FEEHTSRBEETR.

» NRFEANERIETORENIKSNE |, EEEHIES A BT,

n EEHRREEE RN TR BN Yz T/EE , IR RS Y14

Az,

WA SR R - RN T ULRA{ER zpool status, &b, {#F fmdump X fmdump -

eV TEE R A HI B MR ESRER.

» SEFTUAKM , BEER zpool status I fmdump M AMIEITIRIL— IR

» XJTIERAKRM , BEER zpool status F fmdump MAIZT TR IAF K

TR B A UNAVAIL BY OFFLINE - JNRMR BT , BREFE format St
BB TZEE ., MRE format HiEHRIIEZRE , NEST ZFS BE2ARATN,

7

MREANIEEBRF UNAVAIL 3 OFFLINE RE , MXEE RNZR S L IHRE, B
EWT TS E B EAN AR AR , AR AR ER IR IR H 2R E SRR & TTIEN
=],

ZRALE smtp-notify RS , DAEERHFAHSSW AEHRENIBANE., BXELE
B, %W smf(5) #1 smtp-notify(1M) KBNS ¥ ER9 .

BAERT , FHBANEE NEINAIEL root . INRAEVER root FBFFE Jetc/
g%;ases AR A PR FRINT — AN 504%  RPSREIZEBAL T N BRI F B
Jli: I

From noaccess@tardis.space.com Fri Jun 29 16:58:59 2012
Date: Fri, 29 Jun 2012 16:58:58 -0600 (MDT)

From: No Access User <noaccess@tardis.space.com>
Message-Id: <201206292258.q95TMwwFL0O02753@tardis.space.com>
Subject: Fault Management Event: tardis:ZFS-8000-8A

To: root@tardis.central.com

Content-Length: 771

SUNW-MSG-ID: ZFS-8000-8A, TYPE: Fault, VER: 1, SEVERITY: Critical

EVENT-TIME: Fri Jun 29 16:58:58 MDT 2012
PLATFORM: ORCL,SPARC-T3-4, CSN: 1120BDRCCD, HOSTNAME: tardis
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BRI RS

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: 76c2d1d1-4631-4220-dbbc-a3574blee807

DESC: A file or directory in pool 'pond' could not be read due to corrupt data.
AUTO-RESPONSE: No automated response will occur.

IMPACT: The file or directory is unavailable.

REC-ACTION: Use 'fmadm faulty' to provide a more detailed view of this event.
Run 'zpool status -xv' and examine the list of damaged files to determine what
has been affected. Please refer to the associated reference document at
http://support.oracle.com/msg/ZFS-8000-8A for the latest service procedures

and policies regarding this diagnosis.

 ERERNEAEZSE) - A RAER zpool list fpdF0 zfs list dy<SRAAE LI ARG
E B == E), ZFS HRBA G TR ; R 2fs list SRIIHENT, N
EATRTRERE M R b R T 8], ATRMER 2fs list -t MRIRA SR ERIR S F AL
&2,

BN X ARG

274

AT & TNAT BN RGIE.

R A ARG AE I

n EERRIFBUNOIRIAE RS, FHERSHAAMRAAREIRRS , DUNBRAR K E %

i

» REAE rpool/ROOT FEFENHALE , FRE—ANTHEEREIABT S , NN BEEM
H bR,

N H ARG AR A

AR NNEBT ZFS XU ARG MIE.

SRR ARG R RAE RS

» NTERXHAL , BRERAXHRSGEAMANTE TRIREEMR B =8
» EABWSANIET |, ZEER R AR E IR =R

» £/ ZFS B AR BN BT £ R RS

£t Oracle $UEFERISUH RSB #UE
TEQI% Oracle BUEER | BT RS ML,
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BRI RS

m  {§ ZFS recordsize @5 Oracle db_block_size ULHL,

m {# 8 KB recordsize FIFREM] primarycache {H , FE X $HEEhh 2SR ERM
R XHERS.

= {FHABRAEK recordsize F primarycache {B , FEFFEEFE b 2 IR HUEANHIHR
TRIXHRSL.

n ERESEFERER recordsize (B , 74 primarycache & E A metadata , 72944
Bl BB E RS
BXEZERE  BSIAUTEES

http://blogs.oracle.com/storage/entry/new_white_paper_configuring_oracle

RTE ZFS X RGerHiiE=

PN 4 XF ZFS ARG ITIEN . RN R ] R B AL 84 AR,

» FRER zpool list M zfs list LU MAXHFRGETRITAME—X , MAZER du
Mdf 4, BAMESEH SR ARG ARG SRR S A =E.
BXRXEZER B NMRR ZFS TE)RIA" [257],

= JBII{EM zfs list -0 space B4 , BARHRGT MG B,

. i#?:é;ﬁ?éI‘mﬂﬁé/ﬁ\xﬁﬂxﬁiﬂ%ﬁ'&ﬁﬁﬂ . BIERATEE , TABRITEREK
FEEER
# zfs list -t all

» ERERGENSBINERME /var XHRS , BEEN T RGTRE R
MMEB=E , PR EARSAT A i FREE),

m thAh, ATDAERA fsstat 4 BIR ZFS XHARGHISCHHRIEIESN. AlIRIESR m B
AREZBRIRETES. U TFRBIBRE MK ZFS XHARGIES) ¢

# 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 /
= &H

» REFEXGRGRR
v BRSNS TE RS A &4
v EERRG LFMEARIRIR |, DB TRIIKE
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X % A

Oracle Solaris ZFS 23584

AIRNAATT R ZFS A, FhRAKTHEEAR IR (#E ZFS hRASFNThEER) Solaris OS
AMFRBERALTES -

m “ZFS kAR [277]
m “ZFS fhRA" [277]
m “ZFS XHRGhRA" [278]

ZFS hRAHiA

o

SINT HH ZFS A REINAE | BTFIA Solaris Z1TARPIRAANEE ZFS hRAHHT
V1lal, ATRAER zpool upgrade BX zfs upgrade ffiRE —NMERAF ARGIRAZ BET

YRNE1TH Solaris ZAIThRIZHEHIARAS , 3R] DA A s & FHR AN REEhRAS

BKIE zpool upgrade # zfs upgrade G SHIEE |, B85 W FK ZFS UHFFR
5" [166]F1"FHER ZFS 724kt [85).

ZFS jbhR 4~

T&RFIIE T Oracle Solaris A1ThRIZ A ZFS HhRAR .

kRAS Oracle Solaris 11 ViteA

1 snv_36 gk ZFS hRA

2 snv_38 FIFEFIBR (EHIRTTEER)

3 snv_42 HEHFNATERE RAID-Z
4 snv_62 zpool history

5 snv_62 gzip [E4E R

6 snv_62 bootfs j/EME

fff% A. Oracle Solaris ZFS hR4sitAH
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ZFS M RBRA
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