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BT XTBZFH ' /Y Bash shell ~ Korn shell #ll Bourne  #

shell
C shell
B XTEEE R P C shell

machine_name%

machine name#
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Oracle Solaris ZFS L& % ( 48 )

1 E

AEMEIA T Oracle Solaris ZFS X1 R % L HINEEFL S - AEIANE T EAPIAEHSR
ER 4y R A — BEREARARE -

AREMUELTET

ZFS A #Tt

5515 TUHIY «
F 42 T
5 44 TIHIHY
5 45 TR «

BIIRE

“ZFS T Thae”
‘o ZFS?

“ZFS KiE>

“ZFS ¢ E K

ATIHER T ZFS U RGRIHTHITIRE -

%16 TR
17 T«
“ZFS IREAZE F (2fs diff)

“ZFS fr-fig it Pk S A e B o e
%18 TUHHIRY «
218 Ty <
519 TUHHIRY
2 20 T ©
5 20 TTHIY <
“Bt%T zpool list w2 AL SHINRE”
521 TUHRY <
521 TUHIRY <
522 TTHIRY «
522 TUHHRY «
5 22 Ty «
523 TUHHRY
“ZFS FH P M H A%

%17 T
%17 LY

5 20 TTHIAY

£ 24 T

FTHEHY Oracle Solaris ZFS 2225 THEE”
ZFS & A ss g

ZFS [[{ AT AL

Mgk T ZBS i A

ZFS ACL H 1#{FIEI4 58T RE”

51 EIEHE ZFS fE i (zpool split)”
¥ ZFS AR

ZFS gtk 2>

ZFS HE X iasaThae”

= ZHERE RAID-Z (raidz3)”
{545 ZFS g

ZFS 8 s Th g

ZFS Fll Flash ZZ2E 3 K>



ZFS REIETIETNRE

5 24 TUHRY “EEAT B TALBR ) ZFS ACL Passthrough 4k K>
5 25 TUHIAY “ZFS JE I 5R th g

5 27 TUHRRY “zrs HE R IR

% 28 TUHRIK “fE ZFS f7fif it A (i FH S A 1 75

5 29 TUHI “ZBS Bk i [X e T 5

55 29 U “ZFS ZHER 5| T3 F5

5 29 TUHRY “TEABOHHEEE RIS 0L T ER B 6

529 TUHRY “XF zFs send < A b 50>

530 U “ANPR TS R GTEERERY ZFS B 2R 7 B4 2 [R)”
55 30 TR “ZFS {7 g k>

5 31 U “ZFS 7 < [ 520 MY 3 (zpool history)”

5 31 TUHHEY “FH % ZFS SLEE RS (25 upgrade)”

5% 32 TUHAY “ZFS BRITE

5 32 TTFRRY R E FMA ZFs HE IR &

2 33 TTFRRY “Bldt A a) ZFS BEEE”

5 34 TIHIRY “ZFS Hd k5 Thag”

5 34 TR “DLEBIH 77 XE @y # ZFS TRIA (zfs rename -r)”
%5 35 TUHAY “gzip [E4E AT T ZFS”

58 35 GUHRAY “T70i% ZFS H P AR 2 B4

% 36 TUHHRY “BIERY zpool status fif”

8 36 TLHIHY “ZFS Fll Solaris iSCSI B>

5 36 TUHIRY “ZFS dn 2 [ i 3 (zpool history)”

5 37 U “ZFS @ kst

% 38 TUHY “BoRFTE ZFS SR GHE R

5 38 TUHIRY “PT zfs receive -F LI

5 38 GUHI “2 15 ZFS PRI

5 39 T A A EFS RAID-Z (raidz2)”

2 39 TTFHEY “ZFS f- i it i s i I & 1

% 39 TUHRRY “fHFH ZFS wifE 5 He ZFS UM RS (2Fs promote)”
% 39 TUHHEY “FH2% ZFS 17 (zpool upgrade)”

28 40 TUHRY “ZFS S Flik i S CEHdn 4

40 TR “PRE EAHER I AE i

% 40 TTHRRY “BE X ZFS 5 Fault Manager”

5 40 TUHHY “zpool clear fis”

28 41 TTHY <& B8 NFSv4 ACL 20"

%41 TR U RGWEM T H (fsstat)”

55 41 TIHRY) “BE T Web Y ZFS EEE”

1 HY Oracle Solaris ZFS 3£ I &k
Oracle Solaris 10 8/11 : 7EMLA TR F2HL T LA FHTIE Z22E 6L -

o DA SO A 2 77 Rl ZFS Flash AR U2 R G . ARELER 1§
Z IR Bl5-3 .
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= 0] DLf#H Oracle Solaris Live Upgrade Luupgrade i % %¢2%¢ ZFS #f Flash IH#4 30 - AR
HEER, 12 IRl 5-8.

= ALLEA Oracle Solaris Live Upgrade HJ lucreate i % H5E F M /var XIFRGE- H
KEZER, S WRH5-5.

ZFS R X mIgR I RE

Oracle Solaris 10 8/11 Z1ThR : 1EL TR, 0] DL B E PRI H & £ R ST
ARG E li B X LA SR T RE . T DL RIS MR A& 24 R I S R G R RN B B
IR, S EEREETS F?&imgz{xﬂﬁﬁﬁ?\éﬁﬁ'l‘éﬁz (4 mountpoint JBIEE) -

BXRELER, B2 IE 210 TR <) ZFS PRIGR AN AR AR PEE -

ZFS REGE 3 (zfs diff)

Oracle Solaris 10 8/11 Z1ThR : TEL TR, O] LAER] 2 s diff a2 HfE ZFS TRIR
RIZE 5

Bila. BoE BIEE T LN AR -

$ 1s /tank/cindy

fileA

$ zfs snapshot tank/cindy@0913
$ ls /tank/cindy

fileA fileB

$ zfs snapshot tank/cindy@0914

Bila. ERE M MR [R5 18R R ABLLL T T8 -

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

TER i, MBTRIZERELIBE . + FT fileB FAE TROFTHIRIEH o
BXRELER, B2 IE 205 THIRY “HiE ZFS IRIRIIZ R (2fs diff)”.

ZFS Trfi it i & FR T4 REIE R I e
Oracle Solaris 10 8/11 Z1ThR : 7ELLAITRRA. F&4% T DL T H4RY ZFS At ohee

»  ALAFEA zpool import -m & & 5 ABRD HERM . HRELER. HSILE 104 7T
Hf < ABRD B s i .

o ATDER BT S A - DR E A TR - ﬁﬂ%ﬁa?ﬁflx%%?ﬁﬁ’ﬁ?ﬁ%
Vil sz it e R AT S AR E R - AXELER. HSILE 105
TR “fE H B0 A -
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o TEHCETRRAEIERIMIT TR BN 29 BCLL - ARAR) RAID-Z (raidzl- raidz2 B(
raidz3) fEifh 2R S L SE R BURRY TR E Sh A THR . DU B /0 it
BIERE o X TTHR BB 29 BLL ERARRIIE RAID-Z M. FEXE TR HT S ARTEL
EIDR QU E/ TR R
RAID-Z it FP N B GO T A X R PR i@ RO NR B, X 5 SR 7t 26
Lo BEETTEE S SN 28 8] {HZ RAID-Z R4 1t 5 Se Al & 1T Rih O AH
[l o LEIESRIRE(L H T IERES JE -

ZFS Ew 1T AR
Solaris 10 8/11 Z1ThR : TEMETTRRA. T LA sync B IEIIE ZFS SUAF RGN R A
GECE

BREF BT R RITR R D RS HES T AEREE, AT 5 D R
T« N EEEFHERAE R AT o AT R 20 SRR IR e T RE 2 52800 vl
BEL L RURE RGO -

sync EPE AT IEGIE S RS2 BB JF I E - TOe RO, PR E# LB
o AN

# zfs set sync=always tank/neil
TEHL S sync JEIRY Oracle Solaris Z1THRH. zil disable ZEAFHAT A -

AREZER, HS&Ke-1.

BT ZFS itiH B
Oracle Solaris 10 8/11 Z4Thi : {EM TR, FRTDUEA -7 2850 B2 B T 1] (eI BE A 4%
{H. {3 zpool list Fll zpool status % REIMEE -
AR, zpool status i & INHRHEEH £ FtE BEAIE AT R AE R, W FFR -
o EHTES RS - B0 -
scan: resilver in progress since Thu May 26 11:26:32 2011

1.26G scanned out of 2.40G at 6.15M/s, ©0h3m to go
1.26G resilvered, 56.3% done

o EPEPEREHRE - 40
scan: scrub in progress since Fri May 27 08:24:17 2011

18.0M scanned out of 2.35G at 8.99M/s, @h4m to go
0 repaired, 0.75% done

» EHTFEEBIHE - B

scan: resilvered 2.34G in 1h2m with @ errors on Thu May 26 11:56:40 2011

Oracle Solaris ZFS & IE$ERT - 2011 8 B
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» HHESERIHE . Bl

scan: scrub repaired 512B in 1h2m with @ errors on Fri May 27 08:54:50 2011

o HUHIEETHEEIEE - fla

scan: scrub canceled on Wed Fri Jun 10 09:06:24 2011

o HHERIEHTA D e I B R G E TS | S IR A (E

LT V850 R (8] (R SRR B0 i R IEAEE A T RO BT R P OGS R - ] DLE

-Td LB H IR R (F 2 sifEA -7 o ISR X R (B -

# zpool status -T d tank 3 2
Wed Jun 22 14:35:40 GMT 2011
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 Wed Jun 22 14:33:29 2011
3.42G scanned out of 7.75G at 28.2M/s, 0h2m to go
3.39G resilvered, 44.13% done

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c2t3d@ ONLINE 0 0 0
c2t4d@ ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c2t7d@ ONLINE 0 0 0
c2t8d@ ONLINE (1] (1] 0 (resilvering)

errors: No known data errors

ZFS ACL B iR {EHIgs2 I8

Oracle Solaris 10 8/11 Z1ThR : TEIL AT, 24t T LR ACL B 5RIIEE

o [RTRRAE, R ACL AL ACE - il X 0644 « 0755 B 0664 1~

4 ACE, {H 0705 ~ 0060 AN 75 ZHE 48 ACE -
LTI T N ETE S8 ACL (W1644) HELEHEHS ACE. #1401

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

FAT 2 m ACL (U1 644) AELEHEYE ACE. 20 -
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# 1s -v file.l
-rwW-r--r-- 1 root root 206663 Jun 22 14:30 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
l:group@: read data/read xattr/read attributes/read_acl/synchronize:allow
2:everyone@:read_data/read_xattr/read_attributes/read_acl/synchronize
rallow

o TEARRKITFRH. ACL ANF#EHR ) A% > ACE DL R B REE S R AA AR - 112
ARFHE T B ORI DASE il A S A AR 2

» aclinherit BIEIT HEFEYBMEIRE N restricted IV AR . X ERE R AT T
AR ACL #7932 % 1> ACE -«

» FRAETEOLT . 27E chmod(2) #AEI R IGF A ACL . XFAR L EIKE ZFS
aclmode JEEAF AT -

s FERUR R BN B, QR ACL 1Y user ACE AN B ST 2. MK
%gﬁﬁ@%ﬁﬂ@ﬁﬁﬁﬁ¢om%gmmME%Y#%@%ﬁ%’%ﬁ%mﬁ
SRR o

BXRELER, WSUHE 8 &, ] ACL MJEIELRI Oracle Solaris ZFS U -

7 EISRIR ZFS 77i# 1t (zpool split)

Oracle Solaris 10 9/10 Z1ThR : TEHLZATHRAT. 0] LU zpool split wi % 43 E 5% 17
figith . MR GMR 7 B — S ML, S — e 2 MIE I .

AXELER. B WE 77 TPy <l 2 #1655 ZFS Tt Qg gin” .

1 ZFS R HFE

Oracle Solaris 10 9/10 Z1ThR : 1ELLEZITHR. B4 ZFS it #A — 1 CER A2
zpool-poolname - MFFFEHREFEE H RO 5 A S 170 (£55 (W1 4a FIA S A 4
UE) A9 1/0 A ERERFE o b ERERIVE R 20 & A7 & iy CPU R G i BA ] I

{5 ps Fl prstat ay < il AAFH A KX TG R « XEEI R 2R X g ol
M- AREZER HZMspc(7)-

£TXT zpool list A5 < HIIER I BE

Oracle Solaris 10 9/10 Z1ThR : TEILLAZITRRAT. zpool list &t A FTAR (L. W EE{FHIFE
(| Al E E - Hlan -

# zpool list tank
NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
tank 136G 55.2G 80.8G 40% ONLINE -

Oracle Solaris ZFS & IE$ERT - 2011 8 B
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ZFS RIS &E

LLATAY usED Al AVAIL FEX E. 9% ALLOC Fl1 FREE FITEN(Y,

ALLOC “FBr RHA BL4h A A B A AT B I VI BE 2 (W) & - PREE 7 BRI AR 2>
[ h

BXRELER, H2ILE o1 T “WornA % ZFS it E 57 .

ZFS TFiE ik E

Oracle Solaris 10 9/10 Z1ThR : WIRJIEZ XSG A, LAERRKE. (& TR
ZFS o B FRA R SCR B R IR g A LR, NI At rT RESZ 461« A A A TRRERME T8y
i L UIRER IR E Z Mg - SR, EF R E ThRE 2 T B0 if i b B Al o A2
e LIS 55 Rk -

zpool clear Kl zpool import mi & ¥ FF -F ;iIﬁ Tﬁﬁﬂ%lfﬁiﬁlﬂﬁ’ﬂ?ﬁ%{lﬂ sk, iz
1T zpool status ~ zpool clear % zpool import 2 HA RS AR, HaX semy
2 U AR R A3 -

HXRELER, B2 UE 277 TR B H ZFS I IS BRI B .

ZFS B EiZ & 1EsmINEE

Oracle Solaris 10 9/10 Z1ThR : f&HLLL T HE R w5 II6E

= logbias J&E—& T LRI HZE M2 ZFS QU AL B RE E BRI [E 015 K - anl
R logbias B latency, ZFS MR HE RS (UF) (RIERHALHEFE
Ko UIH Logbias X E N throughput: ZFS FHAEAMAA R HE RS - XK. ZFS
B FEZ#E, DR REE2 a8 TR - SREE N latency » X
FTRLEBE, HFEERHEAE . [HH Logbias=throughput {E 1] LLEE & EHE 2 SCLF
5 AWITERE o

n HERSEER—IE LIEH zpool remove &% M ZFS fEfif AR H & X & - &0
I/AJ_J?E%11§%$/\§I%$ZE?$AEI B T%Lﬂ?aﬁﬂiﬂﬁm):%E{?ﬁﬂ%*Zﬁ?%E
BRHEE®S . NRGHBER— MM HE RSN, SmFEMPE A ZILHS
Ko

ME R B FARR AR IR ORTIUZ RE AU A - B0 76 F i B A B B A7 i itk
., THZEEFNI A A mirror-0 - HIESHINRETEIRE o] LUEW 18 € B bR i R EER
B H SR -

AXELZER. HZWrfl4-3
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= Z B #LE RAID-Z (raidz3)

Oracle Solaris 10 9/10 Z1Th : 7EHLEZ1TRRAH . JUA RAID-Z BC B HITE o] LLEA B3
REHS ~ WA R R B = A PR X ERE 1T A BIARZ — 1~ A =M
BB T AN = AT B HE o 18] LAFR € raidz3 KB = FF (1 R% RAID-Z Bt

BH. ARELZER, 1HSIE 64 1P “QIE RAID-Z f7 i

{R¥F ZFS [REB

Oracle Solaris 10 9/10 Z1ThR : WS LHu AR BT H ShIRIRKES . SEIHRESE T A H
EE T AR T 2fs receive AN/INVOEHEE. I W] BE TR B35 [R5 A A L AT ik A IR £R
FFIIRE -

PREFIRIE AT DADS 1 e BRH S oAb, = — i sl RO BRI S R B R B fe — 1 v g
I ZIHRE ARV 2fs destroy -d a2 MHBRIZARIR -

] AR R — iR E — R - 140, DL R EYEAE tank/home/cindy/snapel FIRE —
AR b e e
MRFFIRE keep o

# zfs hold keep tank/home/cindy@snapl
BREZER, ESIUE 201 TURH “CREF ZFS PRI -

ZFS X & BRI IRINEE

Oracle Solaris 10 9/10 Z1ThR : EMCEZITRRAT. o A AW 255 5 H ittt v (0 i 2 I 2 4243t
ARG sysevent - ZFS WITHRECAFEIMY 5, Al LR SEER R, AR AERE B HT K
/NS, EARELR T autoexpand JEIERIIRE o W] LUH  autoexpand g I o 1 Bl 2%
IETER KW AL He 1 B/ N B T B shith i Fe -

X EEBS IR D) RESE AT LR R R/ TR L S RIS A BT 5 [ 5 ARGt .
1N, *f tank ith5 A H 5 LUN §7 R DIRE -

# zpool set autoexpand=on tank

B . W LITEREF autoexpand JETERYIE S T G gt -

# zpool create -o autoexpand=on tank clt13do

ERETEILT . autoexpand RIEZFEFINY. DAEAA LLAE . BRI BB B M £
I 2 5 2 Rt K .

f#F zpool online - e a4t AT LAY F2 it iy K /N o 1400

# zpool online -e tank clt6do
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a0, ST DAER I T e K 2 sl H AR S T 2 5 zpool replace MY EE
autoexpand JEYE - a0, TNHIFIFH—1 8-GB i #L (cotodo) BIIE: T — M - 8-GB WAL HY
—~ 16-GB i#4%% (c1t13de) B, HEFIEH autoexpand JEIEZ 5. WA/ NA YR -

# zpool create pool c0t0do

# zpool list

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

# zpool replace pool c0t0d0 cltl3do

# zpool list

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

# zpool set autoexpand=on pool

# zpool 1list

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

B—FAJEH autoexpand JEIERI T I EL 77 22 zpool online -e ar 4> BIfH
W EEAL TENIRE - Flu -

# zpool create tank c0t0do

# zpool list tank

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

# zpool replace tank c0t0do cltl3do

# zpool list tank

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

# zpool online -e tank c1t13d0

# zpool list tank

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

AT R HH A LAt 15 L 5 Eh B (L4 -

» ESRHTAITIRY . MRS RN KNS IEwEHE AE. ZFS BiCEE Hiil
AW S TR, - TERLZATRRAP . HER AR BT DL LF-[RIRE R/ N i
B H A 1 2 SR I A -
» TERREATRRY. PR A NERENG SRS EE T 1S AN GIETRT
A, ATLLUSE A autoexpand JE 1B ] zpool online -e dr &8 FE LY A /N o

AXREMLFNELELE. HSILE 82 TPy “Brur it H iy e

ZFS # Flash R332 15
Solaris 10 10/09 Z1THR : TEM.AAThRH, fHT U\lxﬁ JumpStart @EEY#%*TI ZFS i

(HJEI’J Flash R4« AREZEE = THS LA 121 TIHREY @3 ZFS IR &R
% (Oracle Solaris Flash AR S 24245 ) 7o
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ZFs F A #n4B Ep &

Solaris 10 10/09 Z1ThR : 7E/CETRI & TRRA . & AT DR B &R 0 B4 2 8] N FH F ZFS SCF
ARG DUE R &2 R B s )

FERL AT fEaT DO & 458 FH P el S SCPR AT o5 P T S 22 [ s B - f
A DL EESE KR el A S B A AR -

ATLAH A zfs userquota JE IR EF FECHT - EREHNCEL. H{FH 2fs groupquota J&
4o i

# zfs set userquota@userl=5G tank/data
# zfs set groupquota@staff=10G tank/staff/admins

fan] DU R s Y S pi RO AT s

# zfs get userquota@userl tank/data

NAME PROPERTY VALUE SOURCE

tank/data userquota@userl 5G local

# zfs get groupquota@staff tank/staff/admins

NAME PROPERTY VALUE SOURCE
tank/staff/admins groupquota@staff 10G local

T DL ST — MRS B 0 R

# zfs userspace tank/data

TYPE NAME  USED QUOTA
POSIX User root 3K none
POSIX User userl 0 5G

# zfs groupspace tank/staff/admins

TYPE NAME  USED QUOTA
POSIX Group root 3K  none
POSIX Group staff 0 10G

18T & E userusedeuser J& T 1T LS R M HIH P A E = FEAE I . BEEE
groupused@ group JE& (B AT DL R I 14 33 2 Rl S Ol - 514

# zfs get userused@userl tank/staff

NAME PROPERTY VALUE SOURCE
tank/staff userused@userl 213M local

# zfs get groupused@staff tank/staff

NAME PROPERTY VALUE SOURCE
tank/staff groupused@staff 213M local

AXREEMAFBEHNELEE. 1HSILE 193 TR “BCE ZFS BB TR 25 8] .

X HLI TR BY ZFS ACL Passthrough 2 7

Solaris 10 10/09 Z1TAR - TEJCRIAIALATRR . AT DIRIA ACL kK. LLE{E 0664 5L
0666 PR BIEFTH XM - FEILR TR AR RSO QIR A P ST AL PR
FELESRRIY ACLH, fFT LUR & actinherit B DURF AT AR AL 2 454K KD ACL
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WIRTE ZFS BdE5E FJE A T aclinherit=passthrough-x, WA ELIEN cc 88 gcc GniF
ay T EA B S SCHRAS BT ABR « 21TEREA AT ACL N ELFEHATHNR . Mg iE a0y
ATHTE R TTEET . BRI chmod i < BE B0 T SUAFRIANRR -

HXELER, B2 Irpls-12.

ZFS B I8 E TN RE

Solaris 10 10/09 #1 Oracle Solaris 10 9/10 Z1ThR : XLLLITRRPEE UL T ZFS XA S
SR IAE -

= ZFS'REBFE MR- DU E —MEWEM:, AR TEARMEMIRE - #ld. &

BRI — R B I AR, (EEREERECU RS B EYE - X R

& BRI EESE B G of f, MR EGEEIEE T one HTAMESE

I RE . R TC TR O & A MR X BB B AI{E - 2fs get a1 2 7E VALUE

N R e R A SUE

SRR AR JE M ERET ZES mr S IR E A T

w [ zfs inherit -S BARHIEME(E IR E HEEWHE (W16) - MRBHEEZIX
B, Ml zfs inherit - S a2 AT NS AT -5 LT zfs inherit ay 2 AHIA - Q1R
EEEEIE, W zfs inherit &S HMAMEEEZIIE, ERLH 2fs
inherit -S @ 2 B HARE WG -

s OJUUHEH zfs get -0 LLEIEHTHYAEER &1 RECEIVED - B, T LU zfs get
-0 all in ¥ LLVESEFTAET: . HP44E RECEIVED -

v JEATLUBEH 2fs send -p EIILLELAE AR FP R M JCTE (A -R %50
AN, ATEABEFT zfs send -e GET AR A A 1A ARG 44 B B Je — > TC 2R B E BT O PR AR

%o LU RBR poola/bee/cee@l PRARA 154, poold/eee XHARG. HAFIFHIRIRE
PG — 1 TC 3 (cee@l) BIFEENT U R GEFIPLIE -

# 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 -

o FEGIEIMERE ZFS XU RF B — AT LIE QI A it i B ZFS U RGE
Mo FELLF @I, FEaUE g ZPs SXF RS EIRH T 4 -

# zpool create -0 compression=on pool mirror c0t1ld® cQt2d0
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FEZFS X R G LI BB REFER M — ZFS KRG HE T A FrEE. fiae
7 32 E S 7 (ARC) Ml — i 2% 17 (L2ARC) HE R FIIINE o w17 )E 1t
WEM TR

= primarycache — Fl T#EHI7E ARC H R IH G (I N2

» secondarycache — #&Hill{E L2ARC HE A7 N Z -

s XA EMERI T RE(E ELFG all ~ none Fll metadata . WSIXE M all. WIHFEHE
MITEHRE S0 AE - WHRIXE F none. WA P EERITEIEE A 2852
7o MRILE N metadata: NWIAHTCEIEHET - SHEED a1l

T IR SO A G0 e QISR RGN I B SR 1 - Bl

# zfs set primarycache=metadata tank/datab
# zfs create -o primarycache=metadata tank/newdatab

WREMA ARG B IR E X, AR L A E (A7 # 10 -

XL R RIS . A REZ AP BRI RE SR — e fr 4l o S0 E I

RS E AR E SEETRIE.

EEHEZEICIKE M — 5T S ARG B A B TSR E b - X RGN E

B 255 2 [R5 P 0 DL R AR o X BRGNS

= usedbychildren— FRiRIELECHESE AT+ 10l 5 FHRORE B 28 (Rl & WIRATE B8 700
A BRI ZS A« LB TERY4ES N usedchild o

» usedbydataset — FH THfE AR E AR G AN A&, YEREHZATE IR
HEFHMERFTE refreservation JEFHEALIRSE . BFREIULLZS1A) - LB TERVEE S
usedds o

= usedbyrefreservation— F THfE LA PEEE EAY refreservation B FUHE L2
&, ATSRMEE refreservation, BRI ZS[E « B EAILEES N

usedrefreserveo

m  ysedbysnapshots —ﬁiﬂlﬁtiﬁ%%%‘mﬂﬁ lﬁﬁﬁﬁ"]ﬁ%%ﬁ% H ﬁﬂ%ﬁt%ﬁl?ﬁ%ﬂ@ﬁﬁ
AR P, RREBOZES M - THEE, XA R used BIERVER. E2H
LA DU 2 (A o B TERYYE S Y usedsnap -

XL R IR used RIERE N ST H AR S MRITER - Bl used R
HE T REANT

used property = usedbychildren + usedbydataset + usedbyrefreservation + usedbysnapshots

26

] U#E A zfs list -o space an S A AR ELEM: - Hl40 -

$ zfs list -o space

NAME AVAIL  USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 25.4G 7.79G 0 64K 0 7.79G
rpool/RO0OT 25.4G 6.29G 0 18K 0 6.29G
rpool/RO0T/snv_98 25.4G 6.29G 0 6.29G 0 0
rpool/dump 25.4G 1.00G 0 1.00G 0 0
rpool/export 25.4G 38K 0 20K 0 18K
rpool/export/home 25.4G 18K 0 18K 0 0
rpool/swap 25.8G  512M 0 111M 401M 0
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DL @& %6 T zfs list

-0 name,avail,used,usedsnap,usedds,usedrefreserv,usedchild -t filesystem,volume
I A

O < o

= Listing snapshots - listsnapshots & EIZHIE &GI8 2fs ist ar & RIS
B BREEN on » XEWREERAE T ERIEEL -
WERIENRGHT % ZFS RIR. HHFHBEEH 2fs list mSH R TRREEN L
R IEERU N FTREE R 1istsnapshots B
# zpool get listsnapshots pool
NAME PROPERTY VALUE SOURCE

pool 1listsnapshots on default
# zpool set listsnaps=off pool

ﬁﬂ%%ﬁﬁ? listsnapshots }E‘@,ﬂu@ﬂ zfs list -t snapshots ﬁd‘é\ﬁﬂtﬂ‘ﬁ%ﬂg{%‘
B i

# zfs list -t snapshot

NAME USED AVAIL REFER MOUNTPOINT
pool/home@today 16K - 22K -
pool/home/userl@today 0 - 18K -
pool/home/user2@today 0 - 18K -
pool/home/user3@today 0 - 18K -

ZFS HEiZ&RE

Solaris 10 10/09 Z1ThR : TELLATTRRH. ZFS {1/ zpool status w1 Wi & H & H &
R o HRE R P R4 (Fault Management Architecture, FMA) 24 &7 X L4 iR - ZFS Al
FMA S 4E 01 R H7E (intent log) #fFHRE -

Bl WRARGHER R D TR A ER B H SRRt Z aT AR SRS
BEEMULL T ARG R

# zpool status -x
pool: pool
state: FAULTED
status: One or more of the intent logs could not be read.
Waiting for adminstrator intervention to fix the faulted pool.
action: Either restore the affected device(s) and run ’'zpool online’,
or ignore the intent log records by running ’zpool clear’.
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log
mirror ONLINE 0 0 0
c0t1ldd ONLINE 0 0 0
c0t4dd ONLINE 0 0 0
logs FAULTED 0 0 0 bad intent log
c0t5d0o UNAVAIL 0 0 0 cannot open

fgnr Dl BT 77 208 F S e -
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o EMRERE SRR - EHOREIT. HE

o SRS EFTHL -

# zpool online pool c0t5d0

» EHENEHEREOERIRE

# zpool clear pool

FN BRI S T AN B9 R 1

IR cot5do -

E1ker. ATLAER zpool clear i 2 {BERRIZEE IR - TE

RRIEOLY R ERSARTIETT. FHFEHAE

PHERE -
HHEMARBERBEE

R AR HAE

A0S AR, B

AR A EEIR T o

HEZFSTFH R ER R EEFIRE

Solaris 10 10/09 &Z4ThR - {EMEITH, SAEIEMIN, ETLEE SEEFRE. U
T A7 A7 il it R -

b R AT SR 1E L NP AT £ 2 TR B 1 —

LﬁﬁL%fﬁme {56 P ek 17

AT, ] DL KR IR i K 2 B S N A OB SR T AR P BE
REEAF I - BN -

GRS, AT DUEE — el

EZN=C

# zpool create pool mirror c0t2d0 c0t4d@ cache c0t0do

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

NAME
pool
mirror
c0t2do
c0t4do
cache
c0todo

errors: No known dat

AR A B 2 5

ed

STATE READ WRITE CKSUM
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0
ONLINE 0 0 0

a errors

R A R IHE SR B NN - HA IR & TRER

AN PRI (R] BAREL R T s i s AN o W] Dd i #% DT 7 2

zpool iostat AT &>

# zpool iostat -v po

M A M B AR AE -

ol 5

GG AT DUFE L AR I s ek 2 77 15 Bt PSR vt ek 2 A7 15

ﬁ%%y =/ |_4’ i%a

Oracle Solaris ZFS B IB3ER -

2011484

Z IL2E 66 TUHHHY {3 g i
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ZFS INMER R XIFTE R

Solaris 10 5/09 Z1ThR : & 1ThRYf& T i/ Oracle Solaris Live Upgrade 7t ZFS M5 H1IT
M XIS - AR %1; B EZIUE 141 5T “fEH Oracle Solaris Live Upgrade i
MEAREAX B RSE (FRAX Solaris 10 5/09) ”

AR EITIRERRIESZR. 155 0. (Solaris 5 10/09 Z1T1HBH) -

ZFS RIS | S 1F

Solaris 10 10/08 & {ThA : ﬁkﬁ%&ﬁ??%ﬁﬂ#ZHWK#n%%% o AT LU
FAWIIG ZeE LT BY JumpStart THRER Z5E ZFS R SCAF RS - 8. v LA Oracle
Solaris Live Upgrade T & UFS WY@%JL T‘@@ | ZES HROCAFRGE - A, EHR 17X
THAALRE IR ZFS S FE - AXRHEZERE. ESIE 55, LEMG[F Oracle Solaris
ZFS TR R GE -

A RILEATRRAEANRESIZR . 1552 ZLUT M -
http://hub.opensolaris.org/bin/view/Community+Group+zfs/boot

532 D1 Solaris 10 10/08 & {T10BH

EARUEESRER T ERETESE
Solaris 10 10/08 ATHR : M FREARI T JCik TH LI HE LB BRAT £ VR H

AE- DAL, AHEFEMH] 2fs rollback - f EWORSHEFATEIEHRE - £ EIIAFHZ L
FrHA AR (WRIEE) -

Xt zfs send iy & RIS 5E

Solarls 10 10/08 ZATHR . WARATRREFERT 2fs send din S HY LT HY90 -« ERAEAAT DA
L SHITLL NS -

o CREPTA B R NI MR R B — D B - il
# 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

# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@combo

B4 BT A 1 BRI fs@snapa B fs@snapD F| fs@combo FANITF & 1% -
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30

o FIRTRIE AL g R DL B e R - SISO LATE IR IRIa IR, A RERZ &
e AN

# zfs send -I pool/fs@snapl pool/clone@snapA > /snaps/fsclonesnap-I

# zfs receive -F pool/clone < /snaps/fsclonesnap-I
w BKETE RS RGN E SR L A B Car AR . BRI, ArERME - PR 5
ORGSR B - B

# zfs send -R pool/fs@snap > snaps/fs-R
HRYFErpl, HS IR E7-1.
v RIEWERERNR . F1
# zfs send -R -[iI] @snapA pool/fs@snapD
BRY B, 15 IoRpl7-1.
AXRELZER. HZIE 212 TP “LosfEIUE 1 ZFS IR -

RT3 HR S EHERT ZFS BLZFR T B8 == 6]

Solaris 10 10/08 Z1ThR : F& 7 ENE Y ZFS BLAFI T BE 2= [RIThRE LLAN . R TTRRGATERG £

ZACHR PRGN (QRIERITERE ) A s S B RRI 7S 25 1A -

»  refquota BN — P EIHEEE vT DL R Y 1 2 2 [h] B S TIBRR A« BrRERR HAS B S
R (USRI SR ) Ao FH i £ 25 ] -

u mﬂ%wwﬂmﬁ@&ﬁﬁﬁ%%(K@%ﬁﬁﬁ)ﬁ%%%¢@ﬁ§ﬁ%o

4. fRTLLN studentA 1B —1> 10 GB [ refquota PRl BIi%E —4 10 GB 5| A

W 2 (A ERR A o OB R g M. TR E — D AR studentA FIIRIEY 20 GB

BC % -

# zfs set refquota=10g tank/studentA
# zfs set quota=20g tank/studentA

BXRELER, 55 ILE 193 TR I E ZFS RCHUMN 7 B 25 6] o

ZFS TFigit B e

Solaris 10 10/08 &Z1Th : ZFS f- it @ B B AL TR G AR « AL AT RiRER{HE />
JEME . cachefile fll failmode -

TR LA TRREEBLHT Tt R 1 -

» cachefile BIE-ILEMAZEHITEMLEFMICERE - 2G5S 2 HES A mH%E
FHRATE M . HE, ZCRMIBFEER S T BE 7 ZOR I (E B i 2 17 B AN R 9 £
B UEAZESAN-
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T LRI B P BN FEA RIS S A il B DUS AT LLBEA zpool import
- FAGACE - N T RKZEZFSHCE . AR -
cachefile BIEANEFFAMER . REMEEME L o LB 7 JERT0Y Solaris Z1T
R A temporary Bt & THEHARN S EEFER -

= failmode & T — It JE M & PRS0 15 128 B st F ) P A 1t BG4 A 2 v
TR AT o BT LLKF failmode JBTEIXE L F{E : wait~ continue BY
panice SREE T wait: FoRLEFTIERAN #5808 e H PRI 1R & . RIE A
zpool clear P IERREE IR -
failmode J&TEAVIZE JT 25 HAM P B/ ZFS JE P2l AT DL7E A1t iy uid a1ttt
JE A TIE - 1 -

# zpool set failmode=continue tank
# zpool get failmode tank

NAME PROPERTY VALUE SOURCE
tank failmode continue local

# zpool create -o failmode=continue users mirror c0tld0 cltldo

ARIMEIERTR . HZ W& 4-1.

ZFS #5 % [ 212 K 1L 58 (zpool history)

Solaris 10 10/08 Z{THR : zpool history mi< S FIE 58, W] LUER L LT B ohae

o IITERENS R ZFS XM RGIHEIE R -
o ATfEA] - UETH R RS BRER T LA TR R DX -
o AJfEA] -1 RS RAEEEE R DU T2 .

A XA zpool history i I ZA5 R, 1ES ULEE 260 T1HY “fifdt ZFS [ .

H 2% ZFS 3L EE & 4t (zfs upgrade)

Solaris 10 10/08 Z1ThR : zfs upgrade @i > BIETELL A TR, FFHEEXT B X &
SRR ZFS LA R GiHg 0 - ZFS FEff it B R T hgE . mT B fEfif it B it
BESRTIRE -

i -

# zfs upgrade
This system is currently running ZFS filesystem version 3.

All filesystems are formatted with the current version.
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i - X T EA RS R GRNELL 2fs send @7 WX EEE RS R G QRN FTH
Wi JCEEIE TR AT AR AR S8 L d T ]

ZFS £ TR

Solaris 10 10/08 Z1ThR : FELAATRRH, AT LUZ T S NAMERIRER . DA VAR AU
FURET ZES PSS

BT LU 2fs allow Fll zfs unallow a7 < SR T FIMIEE AR
T AT DU Y delegation JE B MR ILE M INGE - 5140 -

# zpool get delegation users

NAME PROPERTY VALUE SOURCE
users delegation on default
# zpool set delegation=off users

# zpool get delegation users

NAME PROPERTY VALUE SOURCE
users delegation off local

FETE T delegation BT EBHIRE -
BXELER, ES % 9%, Oracle Solaris ZFS L E P zfs(1M) »

ZEEMmA zFs HEIZE

Solaris 10 10/08 Z1ThR : 7y 1 /R [FI 2 H 5500 POSIX Z3K. $2{t T zFS B HAE (ZFS
intent log, ZIL) - {FI41. Hd e i 2 K H 5 5576 W A G0 F FhOR [BI B ROZ7E R @ A7
fig e b o NES FIEA R FFEF v U fsync () SEIIEREHERTEME - BRA1E N
T ZIL 2l EEaE e s BO o FEC AR TR, S8 RT DL R B SE  TE
WL 2 Y H B s TR il ZIL B . @ 7E ZFS ﬁﬁ%{ﬁj FP s F B R H Bk
& (WA NVRAM 8% FARGEL) 7T RE 2 3R45 R 1 RE

ZFS I HAER H S 5 8 H USSR TEk -«

ﬁ'J@fﬁ%dﬂﬁﬁﬁ'J@fﬁ%dﬂU\ c JEET DL E ZFS HAE R . AXRNEHERSIR
B, &S ILE 65 TUHHRY “fH F H B R A Q18 ZFS &t FI 2 71 TUHHRY “RfFE gt b
7][]11%

AT DORE HE s BB A HS . DB H SR  BRESEF THERER
HOEER ERE el by N a s

e 1B ZFS HS A 2 5 & A R EHELT . 58U LA

I SE i R S bz%é’ﬂiﬁﬁﬁﬁﬂli ERGHA SR T A A L MAYRE (HIT
B UL ARERF LI - ARV ERERGER. WS ILUT .
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http://blogs.oracle.com/perrin/entry/slog blog or blogging on

o A DUBGHE R eBOH B H S . (E S B R A SHF RAID-Z -

o UNERBIER A RS, RS HEMR S HEEE, W H SRk E £
fEfigth -

AT LUR HAERSE B KA G — 3 s in ~ B - Mo~ o8, UASANS
ﬁ M Solaris 10 9/10 Z1ThRFUE. FTLARSRER HE R -

o HUEBEE N N S RN I ER /N KD (64 MB) AHIF] - AT 7(?11%7“8 1K
%EPE’J?FH?%E%&?EEWXT?/ R HEHS (RGHM) WREERHE

o FUSRE R KRN R A PTE AAE RN 172, Iﬁﬁ%TTﬁ%E’JEj{%ﬁfﬁ
RIVEER - B0, WRAGHPIFENTE N 16 GB. 1H4 )& 8 GB Wy K HAEIR & K

/N o

Bl i8] ZFs £ &

Solaris 10 10/08 Z{ThX : #A] LI{E -zfs create ~ zfs clone Fll zfs rename @ & HH{Hi ] p
EIGRE B EEAAFER R (AR ATFE) -

LU R, ZES RS (users/areasl) TF datab f7figith 1] g

# zfs list
NAME USED AVAIL REFER MOUNTPOINT
datab 106K 16.5G 18K /datab

# zfs create -p -o compression=on datab/users/area51
R R AR R O R F I R AR 2R E R e -
fRE B IER 2 bR EE g . A2 R AR S o A

# zfs get mountpoint,compression datab/users/area51

NAME PROPERTY VALUE SOURCE
datab/users/area51 mountpoint /datab/users/area51 default
datab/users/area51 compression on local

C R R S R (PR B B o TS AR M T R B SR A2 S Y - 481
-

# zfs get mountpoint,compression datab/users

NAME PROPERTY VALUE SOURCE
datab/users mountpoint /datab/users default
datab/users compression off default
HRELER T zfs(1M)
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34

ZFS AR R T e

Solaris 10 10/08 Z1ThR : TEILLAZATHRAT, ZFS BENS 5 A S N 92 BR 1k & BE AT

PRER RPN

Al LIS s B A 1% & A LEH zpool replace i

autoreplace JBIE N #ZHI H AR & # - WMFIXE of - WAL HHE EE R

zpool replace i ¥ JA BN L - YIRILE D on. WIS HBXHESLHTE T M

I [A] — PR B AR B WA Fr i S AT AL RS e o BRETT 0 of o

o WERTERGE TR S B R B RSER . 2 PR E it IR 7S RemovED » £4¢
wHE (WRE) 28RS -

» MR EEEERE XEFHA . R - Q1R BT AR s i A AR T3
HIRE, AR R R LR 72 BN $ A5 B

w  (ERBREUE AR BRI TR, E IR E A LA SR o
41, USBiE&ESIEAN el T E - B2, Eae LA cfgadm

-c configure @i % KA E SATA W) -

. RGESEIRERESE, DRI TEVLIAR S H T gt -
BXRELER. EZ I zpool(1IM) -

DL T A K E 652 ZFS [REE (zfs rename -r)

Solaris 10 10/08 Z1ThR : 1] LU FH zfs rename -r i & LLE VA 77 NEG A ATERE
ZFS PRI - 401

B SC O —4H ZFS S ARG IR -

# zfs snapshot -r users/home@today
# zfs list -t all -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home 2.00G 64.9G 33K /users/home
users/home@today 0 - 33K -
users/home/mark 1.00G 64.9G 1.00G /users/home/mark
users/home/mark@today 0 - 1.00G6 -
users/home/neil 1.00G 64.9G 1.00G /users/home/neil
users/home/neil@today 0 - 1.006 -

JETESR — R EHar IR -

# zfs rename -r users/home@today @yesterday
# zfs list -t all -r users/home

users/home 2.00G 64.9G 33K /users/home
users/home@yesterday 0 - 33K -
users/home/mark 1.00G 64.9G 1.00G /users/home/mark
users/home/mark@yesterday 0 - 1.00G6 -
users/home/neil 1.00G 64.9G 1.00G /users/home/neil
users/home/neil@yesterday 0 - 1.006 -
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PRUCRME — nl DL 15 ZUE iy A R SR 2 A

ARIBIELER, 162 I8 199 TUHP “ZFS PRBEHEA” UL K& A48 401 SR SR AR
MILL TR A

http://blogs.oracle.com/mmusante/entry/rolling snapshots made easy

gzip 548 AT i T ZFS

Solaris 10 10/08 Z1ThR : TEMLEATHRT. BRT 1zib [EGGLAAN. B AT LK ZES SR ST
1%HE gzip JE4E o A LU EYETE € gzip Bl gzip-N» HHINBJEEZ 1 £ 9. #lU] -

# zfs create -o compression=gzip users/home/snapshots

# zfs get compression users/home/snapshots

NAME PROPERTY VALUE SOURCE
users/home/snapshots compression gzip local

# zfs create -o compression=gzip-9 users/home/oldfiles

# zfs get compression users/home/oldfiles

NAME PROPERTY VALUE SOURCE
users/home/oldfiles compression gzip-9 local

AXREEZPS BUEEZER . 2 ILF 183 TR “IXE ZFS &1L

7% ZFs A PERRY Z 1 BIZK

Solaris 10 10/08 ZAThR : {EJy—Ti Al SEPELHEE. ZFS XXIF RGOITEUE RS A R £ %
WHEEHEF (AEATRE) - HEDIREFR B 3R (ditto blocks) «

TEMCEATRRH . IRATLUE ] 2fs set copies i ¥R E A F B 2 DREIA, XL
B S RGE T - 120 -

# zfs set copies=2 users/home

# zfs get copies users/home

NAME PROPERTY VALUE SOURCE
users/home copies 2 local

ATAHEE R 1~ 2803 BRETEN 1. B TR AIR U AU, X EERI AR A T iE
%8 RAID-Z 2 BRI ECE .
174 ZFS F P AR 2 DRI L S0 -

o ESCRATE ZFS B E WA AR SR BRI (B0 Bl (— R iR
W) ) IREARSEEEE R RES] -

o fefUEEERRT. HIERE AT -

o RVFEEAFEIIRE Z SN AR SUIE AR G B Rl £ S0 AR 47 SRS
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i - MRPEAF it i LS 2R (ditto blocks) ML, FIREZ R 2 I EIAE T8 ME . K
G SRR 1 R B T RE 2 S BT B R (ditto blocks) #AN T A

TR IR T AR DL R 75 B0 B R R 1 B SRS I . FTRE 2 F TR E A R (ditto
blocks) »

A RAE R B S B 2 W B R G A0 2 D S AT BE X AR PR ) S R
FERITRAI A, H S UL 2

http://blogs.oracle.com/relling/entry/zfs copies and data protection

HXRZE ZFS B EZER . H2 ILF 183 T iR E ZFS &1 -

B3 RY zpool status %

Solaris 10 8/07 Z4THR : %0 LU zpool status -v i < R R B & A PEES BRI S
fOFIE% o LA Z{ER] find -inum @5 < A EOTHY inode H1I R HITARBI S 4

AXETRUER AR SIIRNELE R B2 ILE 276 TR B E RIS
PFEiE % .

ZFS F1 Solaris iSCSI B3

Solaris 10 8/07 Z4ThR : 7EMA TR, W] LU X ZFS 1K & shareiscsi J&TEFRF ZFS
G Solaris iSCSI HFRIZ & o LI73 @ H 1% B Solaris iSCSI H bR EFEEIZ -
-

# zfs create -V 2g tank/volumes/v2

# zfs set shareiscsi=on tank/volumes/v2

# iscsitadm list target

Target: tank/volumes/v2
iSCSI Name: iqn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

il iscst Bir/E . Al LU E iSCSI A shas - A 1% E Solaris iSCSI BEIaIfE E., 1ES

W (RGUEHEIER . WEMSUERS) PHIE 15 5 “BLE Solaris iSCSIHEN & ({E
%) 7o

AR ZFS BIEN iSCSI HiR R EHME LE R, 1ES ILE 248 TUHI “BHH ZFS &1EN
Solaris iSCSI H#R” o

M

ZFS 75 % [ 5212 3 (zpool history)

Solaris 10 8/07 Z4ThR : 1M AT, ZFS 2 HEhi0 FEINME SR SE B 2fs I
zpool % o A4
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# zpool history

History for ’'newpool’:

2007-04-25.11:37:31 zpool create newpool mirror c@t8d0 c0t10d0
2007-04-25.11:37:46 zpool replace newpool c0t10d® c0t9do
2007-04-25.11:38:04 zpool attach newpool c@t9d0 c0tlldo
2007-04-25.11:38:09 zfs create newpool/userl
2007-04-25.11:38:15 zfs destroy newpool/userl

History for 'tank’:
2007-04-25.11:46:28 zpool create tank mirror cl1t@d@ c2t@d® mirror c3t0d0 c4t0do

/fEI BhItLIhEE . 188 Oracle A SZHE A B AT DUER L H D HERREE 1R TG 2 M THY ZES @y

7 o
AT LU zpool history a2 BRI E FAf M - 5140 -

# zpool history newpool

History for ’'newpool’:

2007-04-25.11:37:31 zpool create newpool mirror c@t8d0 c0t10d0
2007-04-25.11:37:46 zpool replace newpool c0t10d0 c0t9do
2007-04-25.11:38:04 zpool attach newpool c@t9d0 c0tlldo
2007-04-25.11:38:09 zfs create newpool/userl
2007-04-25.11:38:15 zfs destroy newpool/userl

TELLZATHRY . zpool history @i ANIC ¥ user-ID ~ hostname B, zone-name - 1H7E, M
Solaris 10 10/08 ZATHRITIAICKILE R - BXEZEFER. HSILE 31 TUHHY “ZFS an &
[77 S0 RS9 (zpool history)” e

A% ZFS (RS HEHER I E 25 5. 165 UL 260 TTHIHY “fi# J ZFS [R]” -

ZFS BT

ZFS xattr B4

Solaris 10 8/07 Z1ThR : &1 LI xattr J&/ @7‘7%%5’] ZES X ARG Ea Y
JE - BREE N one B X ZES BIEMUIEA. ES ILE 170 1T “ZFS J@ 1447 -

ZFS canmount B4

Solaris 10 8/07 Z1ThR : 1& ﬁﬂ?ﬁﬂ’] canmount J&ME, ] LUFEE 7S Al LAFH zfs mount
mAHEEIEE . GFRELZER. 1S IE 179 TTHHY “canmount JE I -

ZFs A Rtk

Solaris 10 8/07 Z4ThR - Fi 1 Al RSt INERGTIHE B 8U% I ZFS SXUE R GU T IbrdE
AWUBIESN. ZFS BRI EIE - P R IEXT ZFS 17 A 5. 5 nl e f - #hd5
AR SR B REEE -

BFELER, 1§20 180 TIHAY “ZFS A B -
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38

AR ZFs TH ARG BEMY

Solaris 10 8/07 Z1ThR : 1EMLEITHRH. AIUEAIE S RARIRERTE. MALE
TERIE ARG 2 5 -

LT Bl 1 550018

# zfs create tank/home

# zfs set mountpoint=/export/zfs tank/home
# zfs set quota=50g tank/home

# zfs set compression=on tank/home

# zfs create -o mountpoint=/export/zfs -o quota=50g -o compression=on tank/home

BTAAIFS XHRFER

Solaris 10 8/07 ZATHR : LM LT, w] L RN 2fs get aiy R RA %
FPEBIEERE R (MRANEESIEREFEE 1 all) - EFRILATRR. (EH 2fs
get A STCERIBUTH EHEEE R -

i -

# zfs get -r -s local all tank/home

NAME PROPERTY VALUE SOURCE
tank/home atime off local
tank/home/jeff atime off local
tank/home/mark quota 506G local

¥ zfs receive -F £ 10

Solaris 10 8/07 Z1ThR : TELLAATHRA. TTLATE -2Fs receive a2 H S FIHTHY F 1%
T, 5E SO R G VR B B shE U 2 B BT R - RS RGIERR A AT - T8
ShERWET % A T B W] B S (e 205 T -

HRELER. HSILE 209 TUHHRY Bl ZFS IR

113 ZFS B8

Solaris 10 11/06 Z4Thi : {1 zfs snapshot a7 & GG RGN, ATDIEEA - &
WONFRE E RO R GBI G R - thah. BESSRERES . wTLUEA - r s DL 3 7
TEHSEAT A ORI -

1A ZFS PRIEATER — D EFREPOE O . 2 AR (— AR AR

M) ELAAERETPRIR « XRRCER I SRR EAE — D — BT AR R AR R
. BEESIE O R G2 AL -
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ZFS RIS &E

BXRELER, 155 UL 200 TIHRHY “CIERIEHE ZFS R .

W EH{B #5258 RAID-Z (raidz2)

Solaris 10 11/06 Z1ThR : FI7E. JUA% RAID-Z Bt & 0] LLEA L ar A 30 sl W & (R 50 A
B OXEMRE ] DL BRZ — DB A b A S B AT RS - v LU E

B ES RAID-Z BC B H57E raidz2 REET - 0 0] DU B AF (AL S RAID-Z AL B F5 € raidz
E‘Z raidz1 %%ﬁ? o

BRELZER, BSUF 64 THHY “GIE RAID-Z f7#(#1 8L zpool (1M) -

ZFS T it iz R

Solaris 10 11/06 Z1ThY : 15Bl ZFS #\i (FIhRE. A LUME m] AR e — 1~ B2 M7 fik
it A A e e PR IR IR A AL - TR — DA TEVAE S, EIRE LR
AU —EEh s R AR ISR B sz R A - B A URRE T
BN A i P 1

AXRELZER. HZIE 84 TP “TEAF it s E FAw F7H zpool(1IM) -

£ F ZFS TEPE & ¥R ZFS L Z 4t (zfs promote)

Solaris 10 11/06 ZfThR : 1Bl zfs promote 7%, A LI I ZES X1 R Ghh vi % ok
B2 U RS . MR IEFBEEN RGN AR Lzt R0 B Hehk
KA IRENHI SRS WLThEE S REH -

BRELER, 2 IF 207 TR “[H] ZFS sl i ZFS SKIFRGM 2fs(1IM) -

H 2R ZFS 771t (zpool upgrade)

Solaris 10 6/06 Z1THR : 1L {#H zpool upgrade a7<, W DL i % B 55 B Y ZFS
FRAS . DAFIA BT ThEE - AN, zpool status s BB, AI7EMIEI TE R A1
ZFS I % @A -

AXRELER, B2 IWF 108 TR “THek ZFS 1M zpool (1M) -
YR BEAE AL 55K H Yl Solaris 21 TRREIMRY R 5T B ZFS EHEE I & . IETERIE(E

PRI G 2 BTt - ZfE @ 5 H LT T zpool status A« AX
ZFS EHEHIGHER . E5 ILE 41 TUHEY “FE T Web 1Y ZFS EHL” .
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ZFS REIETIETNRE

IFS ZERNKEFSCETH

Solaris 10 6/06 &Z1THR : TEM.EZITHRHT, zfs backup Fll zfs restore i E 3 HIEME N
zfs send I zfs receive. LA UERRHIAL AL INGE o iXEedn S LA FIFRIL ZFS Bdam #
o

ARIXEMSHELER, 155 UL 208 TR <RI ZFS dE” -

8 2 HE R TFE it
Solaris 10 6/06 &Z{THR : &1 THRF S zpool import -D 7%, B Za < 7] LIRS LL
Hif#E A zpool destroy a7 & FHEL A HE -

AREZER, HSILE 106 TIHHHY “WE EHBH ZPS At .

£ FY ZFS 5 Fault Manager

Solaris 10 6/06 Z{ThR : It & TR ELHE ZFS ST 1% %125 128 AT 2RI o5 i ik
FIBE At o 590, 18 AT 5 it B a (O R S O MEB AT 1/0 e as M4 R -

SIS A BRI AN LR, 17O BEIRAVFRMIVE /04Tt AN LG EE T A i £ 2
{E-

R %A ZPS #E . (ST RE2F PR FHHE -

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

EVENT-TIME: Wed Jun 30 14:53:39 MDT 2010

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

SOURCE: zfs-diagnosis, REV: 1.0

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

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

IMPACT: Fault tolerance of the pool may be compromised.

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

i EEEIAHRIE (GLT zpool status A & HIN RIS 2 )5 ) Al HRasUif & FlI %
R [ o

AR MR & ZFS R AR E Bl 1§52 I 265 TUHEY “fif iR /D 15 1 [HI o

zpool clear f5 &

Solaris 10 6/06 Z{ThR : Etﬁﬁﬁ)i@ﬁ zpool clear %>, & H THERR 5% & it ¢
RO EE IR TR - U\ﬁﬁ R B TE(H F zpool online iy £ (st HR K5 45 B LIRS o
B BXELZEE. 152 ILE 82 TN VEFR A M % 212 Fl-zpooL(1M) -
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http://www.oracle.com/pls/topic/lookup?ctx=E23823&id=REFMAN1Mzpool-1m

ZFS RIS &E

2% NFSv4 ACL 18 =X

Solaris 10 6/06 &Z1ThR : TEMLAITRR. f8a] LU R RPkg 2 1% B F i NFSv4 ACL : 1%
4RSS - o] AR chmod mr X EE—F ACL#%=0. T 1s - vin S B RS
ACL &= o AJLU#EH 1s - v ar S 1840 ACL &=

BXREZER. HSILE 232 TR “DL4a 510 E AR ZFS ST
ACL’~ chmod(1) Fll 1s(1) -

N EZEGZG ST A (fsstat)

Solaris 10 6/06 Z1Thi : fsstat & — DI RGRM LE, Al TR & U ARG
goﬂﬁﬁﬁﬁﬁiﬁ%%%ﬂ%ﬁﬁﬁﬂouT%ME%ﬁﬂ%Z%Y@%%&
5

$ fsstat zfs
new name name attr attr lookup rddir read read write write
file remov chng get set ops ops ops bytes ops bytes
7.82M 5.92M 2.76M 1.02G 3.32M 5.60G 87.0M 363M 1.86T 20.9M 251G zfs

HRELER, EHZ U fsstat(IM)-

ETF Web 89 ZFs 18

Solaris 10 6/06 Z1ThR : ZFS HHIEHIE E— 1T Web U ZES EH T H. R FEHIT
DL &S -

B 7t -

FA LIS I EBE -
RfEiftissh (Si) 25— AR50

S LLHT S M. (AT — D RGP -
BEARFENNER .

GRS -

B -

BIEESCIE R GG IRIE -

RS ARG 2 DARTHI R -

T8 224 Web ST s V5 [FI CLUR Wik, aTLAYG[R] ZPS B HEEHI G

https://system-name:6789/zfs

QISR T G4 URLAETC: 5 F) ZES BERIE Gl &, MR RERIS SIS % - HE
EhiRSs s, HIBTTU T @<

# /usr/sbin/smcwebserver start
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taRzrs?

MR RIS SSERGHI SN EZEZ). HIETUTa<

# /usr/sbin/smcwebserver enable

iF - INBE{ ] Solaris Management Console (smc) & Pi ZFS 1 it ith sl S R 55 -

HARZFS?

42

ZFS ARG — MU T SUE RS A MRA BRI RGBT, R
A H R f AT S R GRTER R SRER LA - ZPs sR{g n] 58 - i . 5 T8
o

ZFS it F i

ZFS (F Tt AL SR E BB i - DLAT. SOPF R GORE YRR s 10 Bl A
&R 7RI 2 M R R TURME, 5IA T HEERBRIRL SR IEH M
WFoR, DEICHEECUE RGN TR 2 e« IR r 82 500, iR
EPHNT TR S R GRS A e . I R R G TCEA B (R AU )
HINE -

ZFS A SE MR G EE - ZPS F A B BITF AR A2 56 R Bl R U
o APREMIE T AFREIOPIEEAFIE (B A )R - BRTURSE) » JFe =l DU
S RGHUER IR - U RGN OUIRT A, i ] 5 iy TR S
RGBS A o AR EWCHE U RGN, ARG 2ED I
AT S RN B S« IRINFTFff ) . TER T AR b iupT s
SRR G Al S EPEE I TG I R B =S R - (EVF T APt S RSN R G

L R —PN7F DIMM ARG #RIERGIH A5 st Ty & RACE N7 H R
fEE LA AIEEE - RGEHPIFTH A2 B 20 F AT IR AT -

A AN
EEMIENY
ZFS B HEM W ARG XEWE X ARG BERR FIREE—30 - TR XHRSR
At E SEE . XEREWRAGR . (FIa 7EoBl a8 R 15 8 H frh
BT RIER M) WIS SRS T A —FCR S - DLRT, a2 {# A fsck
M MRARRY o LAy S A TR A FHEIE X RGNS 2R EREE R EE LA
— . XL RGEA AR AT SR E KR, fsck ap 2 H ALRIEREDS
R OLFT A W RERY RIS . B, M RZAIA T BEIERIME S . HEID R FE7E Bl
M HEPICKEREE, ERABRLZEFRN, TUZEHERZEHE . B THERFES A
WK, RZS RS AN LB R, eSS —Ei 8, FlanEeg:E
fiffy b B H BT o
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taRzrs?

NTFHESUEXH RS, BIEEHERSEHNE EMY .. Bk ASwES . HHT
fATHVE 51 2 2 ER PR A Bl 2T 0 20 o AL, SO RS A2 R AMNKT L L R 5%
BRI AR « RE RIS AREIEF BEnTREE S, HENHARGAGHIRLE
%lii,Rﬁﬁ%kﬁﬁﬁ%(ﬁ%opwmﬁ%%k)Eiﬁ@,Eﬂﬁﬁﬁ%&
\i\- o

RIS B R iEE LR

X T ZFS. A SHE R CEE AR Al PR RS SRR TRIE - e AR A A
IER G R G TR E MGG RGO L E, 2Z R TILRE . 7
fegiigit i, JEsbfle ] G S BOHE A IE AR R . AR E S A5
BEIIRTE o ZFS BB ANAIAT fi# 77 2 AT By PR ACHIN 05K Bh it H m] DU ot A gt {7 ik
%o%ﬁﬁ%ﬂ%ﬂ%ﬁ%%ﬁ%%ﬁi#%%%%ﬁ%:#EN@%E?%E%

AN, ZPS IR ZPRHEE BB L - ZFS STRpF i B A BRI EER TURME - #il
%%%%ﬁ?ﬁ:UG%M%*¢ﬁ%@$¢%WE%%ﬁ%,ﬁﬂ%ﬁﬁ%%ﬁﬁ%
ERERAVEE -

M—F — Ry A fmdatE

ZFS X RGN — D R BT BB R A ge 1 - 2 RGIAR S 2 128 (/Y. Fr RiFmy
TEfi#E 23 (Al /& 256 quadrillion zettabyte (256x1015 ZB) - AT JLEHEESZ 2D BC/Y . ALk
TEE O TE R T5E 70 inode s A5 NIBE 2RI R GER AT R4E 1 - FrE Rk RS
SINEE RS T Al gat: . BX&RZ DL 2% (256 /1{2) T HHX T XXHRSE
s R GE ] DU & B S BN FE AR RR I -

ZFS R B8

TRERE ST RGBSR A BERIA o i DAPRIE AR s B R - Bew). PR 2 i
Tt S A AR BRF % 58 2 ]

TG B SR A B S O PRIRE S RS | IR Bk 5 g A 23 1) - PRI, PR
AT AR R Rl o

BRI EE

BT, ZFSTRAL T —Fh LI BT - @ R BRGNS - B
SR DL e B B PR E RN NPS 24 S, ZFS A A BRI B R SE. L™
FEF 2 o < BRI B SO E o AT UM I B RO B =5 1F] . B s A . Bk
I S U L S ARG R o R DUR B e . MITER )
SN —EEEHG S o R DR AR R SRR
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ZFS KiE

ZFS NiE

44

ZFS W 7 REMEBE RS, %) ZEER S vE xR E (ARSI - PRE = 1A« R4
) I TE—RAE . R, SO RGUR PR . SUERGEA T
TREAER DN S TRl — DR E =) BIREIEoyE R - 3H - TIEXEFG)

B RS -

WS, wE S R B

A T AEAR TP EEAARE -

&5 S5

&l

il

EUETES

XIHRG

BilR

it

8IS Lucreate i I HMTAEIEIT Luupgrade i & SEHTHIS ]
B HE A RGBS S SHEL . BITIZIT Lactivate fr
L. AL IS SBR[ S8 -

SCPE R GER B 256 MLES - FCBLRT I RER I H] DL fa] B bR
i) fletcherd (BRETE) FIFMEARLS (U1 SHA256) -

Ha N SR EIRT SO RS -
HRWENEE. EZS I 206 TTHIRY “ZFS rofE iR .
PAF Zrs AFHIEHI A PR - ik« SUFR G RIFHTE -

B EHEEH ZFS F PR A R AME— L FRARIR « B SEEA DU R RS
PEATHRIR

pool/path| @snapshot]
pool PRIAEL & s SR A i th A 44 B

path HE AR PRS2 4
snapshot P T HRIR B SR AR R m] e 4H

AXRBIEENELER HZIF 6 3. B Oracle Solaris ZFS S ff:

FEBTERRE RS A FR 2 (B i HAT N S HA S RS ALY filesystem
AU ZES BUdREE .

BRNHRZENEZER. 52 UFE 6 5. & Oracle Solaris ZFS X
&R .

FEM B0 2 10 45 A7 A R B A A ) BE D05 - AR B (T
— R B T2 B (G o ) EL A AT o 80 T LB AH IR o
EE

RS, HT R AR R APIBRFE - Be SR L
23 (Al Mt Y -
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ZFS R B EKR

BREEMIIELZER,. 5558 45, B Oracle Solaris ZFS f7i&
o

F5FHE lucreate mi P SR ANG [ SHE . BEEXT. =
S SR Y AT S - AT LU lucreate -s PEIUE LB & 1K

[===]

Ho

RAID-Z TE4 M F SRR S BRI A R & - A% RAID-ZHHE %
BEE, B E 61 T “RAID-Z TFhE ML E”

B EEUE N — &S EH B B — M AR ESH RS - Flan.

R T B A BB, WA BB s A Th i A 2 20010
B MBS - WIRELSEHNEEH MR NREERRLS -

1% 2B EHAHMELISE, HS I 275 TRE “EH THIAD
o
el ST R G (A T IR 2
HAPIRITE L EE, S BILE 199 TTHAY “ZFs PURIER .
it i MR R, TTLURYER & SO A A
HAEMRENELEE, WSIE o7 TR “Br it
Gl
% FTHAREIVERE o I, 7T LLAIEE ZFS B NSt -
B 2P BT L5 E, W55 247 TUHIY “2BS 57

ZFS H e B EXK

B ZES A (BRSNS ) DR YR DL AR T 44
o BAHE RS F R A L DL IR R A
 FRIZE ()
n EFER ()
» H5(0)
A ()
n MERDLI LT AL TRREIRAS -
»  AARVFHEAELSTF] clo-9] -
»  HHR log NIREEBFR -

s AARVFHEAL mirror~ raidz~ raidzl- raidz2 - raidz3 B{ spare ki H
PR, PODXEEL TR E R AR -

. BUREATRABATE A ¢
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ZFS BB ER

. HHRE TR TR I -
. HREATRABEEEALEE o)

LA, RS A -
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* o0 g 2 =

Oracle Solaris ZFS N[ ]

ARELRBESE T Oracle Solaris ZFS Fe AR E HZ 5 0B « Pl EARZ 2 G, BNEEA T E
ZFS an S B0 TAEIRPE, JHrl DL FEARIM A R YL - AR IELAEIR, BXES
EHER, EShlEsEET -

AREAEUTET

5 47 TUHEY “ZFS BE AR FIRAE 2K R g3

5 47 TUPRY “BIEE AR ZFS KRS

5 48 TUHHRY “BIl% ZFS 17 fif it

W 49 TUHRY “BIIEE ZFS R G54y 2Lk g

ZFS FE (AR Z K M 32N
ZAREH ZFS B 2 |l 1EWRIREE 7 DL N RER R 20K L3
= JZ1T Solaris 10 6/06 41T 5 5 = it A, SPARC BX x86 R4t -
»  (EAE T TR B MU 25 R Y 64 MB o fre/ ML 23 1A] )9 128 MB -
» % Solaris RGLAT TR/ NATFEE N 1568 MB - {HIE. KR BIFHY ZFS 1EEE. £
D Ri{#FH 1568 MB S5 K I AAE
o UUERGIERB R EEE . N2 AR

GIEE KR ZFS X HF RS

ZFS EFAE BRI R 8 1 RS . H HbRz — 2 i ol F S R SRR Y
AR B QIR RIS 2 A0 — N ZFS SUPFARSE B s R AR

PA R 7t BA QAT i i — 4> iy 2 [E] B G103 4 0 tank B EEARBHGAF AN 20 tank 1Y
ZFS R G: o BEMEE,: /dev/dsk/c1t0de 1 /dev/dsk/c2todo 2=k El Al f{di FH -

# zpool create tank mirror clt0do c2t0do

47



B3 7FS i

HRIUR ZFSMACENE ZEE . 1B5IE 60 T “ZFS fHAF it E HI hee” -
BT ZFS SRS tank A RS TR ZAE o] ARG ELZS1R] . JF 2 B B HEEE /tank -

# mkfile 100m /tank/foo

# df -h /tank

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

fEMN . ATRERR AR HAM SR RS . SUF RS IVE L. H TEHR A
GIOEVE/EE

PAF Bl B Q0T 7E A7 it tank AR £s SO RS -

# zfs create tank/fs

BT ZES XX A YL tank/ fs AT ARIE T B A o] AU ELZS 18], I B 2IHE#ETE /tank/fs
RSN

# mkfile 100m /tank/fs/foo

# df -h /tank/fs

Filesystem size used avail capacity Mounted on
tank/fs 80G  1ooM 806G 1% /tank/fs

e EHEAEHHN S SRR EATT IS RS0 245 - R AIE ZFs XX
RGN ZEWRIER, 165 ULE 49 TUTHY QI ZFS XX RGin RE4H” -

BI3E ZFs 75 it

48

b Rl T ZFS By B . AR B ESRER D FHE M N E G IR, SR
ST BT SO - 3 — MESSRIE A 2RI AR - O RNR T 17 ik
HOPTRHIE . H AU QAT SO R G 2 AT EIEE -

INMATHARE ZFS TR TF I K

MEF IR AT AR E .

Gt 2 fi . DAUCHE TR 13« XL AU KN E D Ty 128
MB L BAREFR B ERGRYHADEL o (] - Beas vl DL PR AL £ Ry
AR Al DUE ZFS AL A K B A -

TEZE 49 TTHAY “Unel @133 ZES gt A g~ Blvh . REREE /dev/dsk/c1todo Fll
/dev/dsk/c2todo 2 ERER AT SLR o

HRWGE R E AR IR BT ENE ZE R, 165 I 57 TR “[H] ZFS 77t
HERE L -
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B ZFSs LU RGN RLEHE

2 EFEHEES
ZFS SCHF 2 RSB BR Bl iR g 1 ] A B2 I BE PR 2R - ZFS SCFFARIT
A (L) BCE LS RAID-Z (RAID-5 FZELTE) -
2 49 TUHPY “QIAT G ZFS Tt ith” AT R BIGE T 1 A vl P S A AR B -

HXZFS BHITNEERE Z(E R HZ IE 60 IR “ZFS frfifit iy S HIZhee” .

v M €I ZFs TFfiFity

1 BCABRAPEAEAFEY ZFSHREEXHHEIRAE .
AR ZFS PUIRICE X FIE ZE R B2 ILE 255 TUHHY “ZFS FURACE S -

2 ATFEHELE .
WEEFRH FAEGER] zpool I zfs ay SIS PRIRTEA#M - K2 HARGHATH — M. KA
TR 45 TUHEY “ZFs Yl am 4 EORT A TR Ay 44 ZOR. - BRI F S WA

Ko

3 fIE.
BN, LUF a2 Gl — 14409 tank HOBER M -
# zpool create tank mirror clt0do c2t0do
MR =P Z DA LS A RGEIEEE . W%y < A RERIEE -

ARUEFEMRIE L EE, H2 I 63 TURHY “GIE ZFS T « A RAMTIAE %
EHAGRAEZER, 165 ULE 68 TUHHY Rl H rhry i -

4 BEFELER.
i zpool list a4 A] LU E S 5 LA h 1 it -

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

AXREFMREWELELR, EHZ WE o1 TP il ZFS fE Rt HIRE” -

B8 ZFS X R e 57 B &1

G Tk BRI 2 f5 . BT ISR R G R E5H - o REEFgE A
15 BTy FELLRESE R RIMLH B FH T SCF R GE LA A P X 73 2254 th AR B3 -

(EFH ZFS WIS RGEHA Ny 0 JREEH . HAp A SR G UE — 1 X8 - 02251

HURRIG LM A FR - ZPS T SCRP B PR AR R It 7> 2458 DUE £ A U R G
P PR RS A P R 1N B 1
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B 7FS TR G REH

50

v WAITATE ZFS X R K 5 B

1

R HRGHE -

ZBS X RGUE EE LA - IR RERIE. RA S &R
P H AL — NSRS IO R A VR F2 - el il H P il PRI A
(e

50 GO “QfT 2 ZFS SUIF RGP RIEE T IS ZFS SUPERGE : jeff Fllbillo
AXREHXMHARGELER. 5 ILE 6 5. EM Oracle Solaris ZFS XX {F R4t «

RIS R R AT I4E

(HFH ZFS WIS R GEH A Iy 7 JR 25 . DUE RO A BLR SR R STt T 0 4 - IEAS R
SEpt T — TR R E B R G R B AL R N — A I R PRk i
LSRG -

FES 50 TUHE QA QI ZFS SCPF ARG R R BIH. ASXE RGTEVELE 44 9 home HY
MHERGET -

EFEXEHREREE-

KEEONE R GRS 18 e T80 o XS e nT IS 2 F T o0, BdE Sk
REHEENE - =70 B 48 DL N8 A A AR AR S e A

TESR 50 TUHAY “Qniel 613 ZES 1RG0 RInfldt . BrA cis B REEETE
/export/zfs/user H1. L (HH NFS I = HE E S E48 - by, XA jeff
S SEH T 10 GB FIRCAT -

AXBHENEZER. 16508 170 THHY “ZFS J/IE T4 -

WA B2 ZFS XL HZ %

HMABERA P REREFES ZFS RREEXHNENRAE .
AR ZFS PUIRBCE XM E 25 R 162 ILE 255 TUH “ZFS AUFRACE S -

HIRAERSEEN -
FEATTRBIR . AT — R85 & S R G A A I S R S -

# zfs create tank/home

REHKRIEE -
BN RGI D REE 2 G WERERTE A Z AR e

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

# zfs set compression=on tank/home

# zfs get compression tank/home

Oracle Solaris ZFS & IE$ERT - 2011 8 B



B ZFSs LU RGN RLEHE

NAME PROPERTY VALUE SOURCE
tank/home compression on local

AR RS RGN B S R GUR I - 140 -

# zfs create -o mountpoint=/export/zfs -o sharenfs=on -o compression=on tank/home
HRBIEMBIESRANELEE, 1ESIE 170 TR “ZFS B4 .
SRJE AEM tank FHY home SUIFARGE M 5 UM RGTHH T 704 -

RS HRE -
XPERGETRECL I, J rTRECLTE home S ek TR IE - AT B3 nIAEME R UM &
G RE B T -

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

XEE ARG N R AEEE . I 2 H ShHEEIE Jexport/zfs/user I H L
NFES H= . BICTHE %R /etc/vistab B /etc/dfs/dfstab I -
ARAEXHRENELZER. 155 IUF 168 TUHI G ZFS IR -
BREFSMEZEXHRENESER . ESILE 187 1O “HE ML= 28 X &
BRENHRGHENEXE.

FEATRBIT . IR jeff #65E 1 10 GB HIRCER o [HJ 14 w2 AT DASE A 70 2 1)
BEARRE] . M Rt iy T A =S A K0

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

BEEER.

i zfs list o EFH Al I XFRGEE -

# 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

WFEE, B jeff (XA 10GB YR FZE], MR bitl M A]{5E %Mt (67 GB)
AREEXHRGIRESWELZEE, 152 ULE 181 TIHRY “& 18 ZFS X RG(E R -

ARGESFERMT RS ENEZER, B2 UE 54 TP “ZFS # £ 25 A1
i o
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Oracle Solaris ZFS SEH X R x Z B HIE

Zll

AFETTIE Oracle Solaris ZFS 554 XA ARG 2 [ — L EHE | . T XXz Rg
By FrEMAEYS TH S ZFS &8 B B #EF IR -

AEAEU T

5 53 TURK “ZFS SOk B gk s>

9 54 TUPK “ZFS #4323 (A0

% 54 TUHRY “Z= R TT R

5% 55 TUHIRY “HE3 ZFS XX R4

% 55 T MR EE

% 55 TLHIY “HT Solaris ACL F& 1>

ZFS L F R G n B

g XHFRGRRT RS, RN E AN AR - BT FE R NR
il R QI BT AL GO RGRAERT . AR - RS E T Al
R E PRIt R

T ZFS X ARG RIR THREE g It n] DR - PRI A1, HAld kS H
KHYEERTTEERU - ZFS U R GT 2 E 7 He4h H T B 017 i th O i £ = 1R o B 2h
Ko

TEHWPFZHP FHX OOV NP R — DR RGE A2 R eI — i
A% (Ul /export/home) o idId R AT 70 JZE5 AL & B IR ROSCHF R4k )R

T, ATDURRA R EM BT 2 RS -

AR A R G R ARG, 162 L 58 49 TUHHY “QU ZFS U RGN0 Z
LR o

53



ZFS WG £ = E]ig ik

ZFS fif 2 == ()10 i

54

ZFS SN M AF AR LSRR b« 5 SR SCPE R BV PTRE A f s AR] AR
ZFS MRG0 i nl Al s o BE. BPRESCHF R G TARE DR M
R (1 dr) sl a2 m th 2 % A=Al OBt HA SR R GE 2
iR TR 2 2 T

R BABCHTT IRSR ASE RGN . AXREHIE S HZIE 193 TTHIH
“IE ZFS SCIF AR GUNIACER” o BT AR F 3 BA 2 [A] PRAIE— P SXAE R G A 158 /NG B
ZSMH . HRBEER 2 IF 196 TR “RE ZFS I ARG 2 [F” o HARAY
5 ME—3CERGE (BIA /home) 42k % > H 3 NFS AR F AL -

ZFS P ATH TLER S SIS M BCHY « ELMARER ) ARG 2 Pl Bl H K B TRl

P o L. GUESCE RGN, WOTEHET EE i S A=A AT EERE XRS5
SCRFSCE S BOR P IERT - T ZFS fRIETE E N Hot s, I A FHZIA =
A RA FH HICFEBUA R v g B2 RIARR ] - X T ZPS SUPFRGE. X df -g iy S hi
R LL R HA S R GEAR A » 51 total fites FUBHRAEIM H AT P it A5
fftitE -

ZFS FEHSIEXME R G . KEB D U RGHE SHANG B H S . HRIRLEH
3o XL UAE PR BIM AL < HIFR VEHEER - ORI S AR Al P A 2 e
CLR S SO RG0S R S 28 (R ROF A B B - 8, B UGS AL
FORRRT E) o BPEEREAT fsync(3c) B0 SYNC FRASXTARLIVEE B, A — @ REMRIER K
i =3 (R P 1R DL AE IS 2 S EP BT -

H K du Hl df aiy & FR 5 ) ZFS W a2 I FE A 1 DL A AE R S0

http://hub.opensolaris.org/bin/view/Community+Group+zfs/faq/#whydusize

= 0 L=
ZE[ENEITA
SR RGBT RN IF BARB B TE ZFS QI - TER 25 ZFS BRssi . IRIFZ
HILHE - X zZFSPRIRIER, 1S IH 77, (M Oracle Solaris ZFS PRIEHI il -

AR G2 TR ARIRAOTFAE 25 R IMT N - Ew . JRBGE A AR
Ja . AT NEEAN SR R GEHIER — S BBRE 2SR RGUE S 2 1 ] i =S
[ o AE2, QR EMERI S AE TSR R GERI R WINER 2% SRR 23RS AT
G 2s A o PRERCRRAREES | 2SR E R

T T Z QBTN B SR S 2 RS M PHTIRS . DRI NBR SCPE 2 o5 3 2 it
B2 A ATERE . Z ARSI AT BENCEIE SN ENospe B EDQuoT £HR -
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#7 Solaris ACL £ 8Y

T3 ZFS LH RS

ZFS MR 24 M L E TR - BN, ERES RGN, BRI S RS ER
IGRER /ete/vEstab S - ZFS MIARPEE IR SRRV ETE A 2 EBRMBUEESCUF RS N
MYEEE T FRESK . JCFHE P sete/vistab SXIFHIRY ZES T -

HREEMIEZ ZFS X RGE L(E R 165 ILE 187 TUHHY “EEEAIIL = ZFS S

/%éﬁ” N

REEEE

W% 42 IR “ZFS WF i FRATA . ZFS AR ERMAEEHEs - ZFS X FIR &I
TTHE, AT RE2 QI PG (B aEt) PRttt . T ZFS R
ARV A I RS e TR, RSO P AT . o (5 2 4 v RE 2 v
PERER/ BT 1L, PRI R B -

#7 Solaris ACL {2 8Y

Solaris OS FY 1H iR A SZ #5 F B L T POSIX B2 ACL FLYEAY ACL SEER « -+ POSIX X
ACL FRAR47 UFS SUHF - 2T NFESv4 #IYUHYHT Solaris ACL 57 F SR AR 4 ZFS S -
SIHMRAHE . 37 Solaris ACL R 1) = EASY 4T -

»  ZREAVECT NFSv4 HINE. 5 NT RERAY ACL 24 .

w R BRI R TR RV IR AR &

= ACL 7 50{#F chmod Fll 1s a7 % (1M3E setfacl fll getfacl #7%) HITIRENIER -
PR T EEEGARIE . B TR E QBT RN B SN B H SR

R ACLHAT zZFSs XHFWHEZER. ESULE 8=, (A ACL FE MY Oracle
Solaris ZFS L4 -

% 3E . OracleSolaris ZFS SRS X R G 2 BRI EF 55



56



% 4 E

‘I8 Oracle Solaris ZFS T& i ith

AREEA RN B @A HE Oracle Solaris ZES HRYAF it -
AREAGUFEY
B 57 GO “ZFS TEfg i 4 4
% 60 TUHIHY “ZFS 17t iy & il shRe”
% 62 TUHRY “BI 1B ZFS 7 fif it
5 71 FURRY “B PR ZFS Rt R i &
5 89 T B ZFS T figith Jg 14>
55 91 TUHRY “& i) ZFS 8 HpIR A
5100 TUHRY 1258 ZFS ffif i
5 108 TUHIRY “TH4% ZFS Trif >

ZFS TF gt BB &

DUN &7 iR it e < DU et AL PR TRAE

» 557 GUHHY “GE ] ZFS f it Ao
= 5 59 G “fE A ZFS Tt iy
w560 DU “GE ] ZFS 17t i X

fEF ZFs 76t P RVRE SR

A B IEA TR E VIR s - PIRRTEf as vl LUR AU/ E DO 128 MB TR 1%
o lH AR /dev/dsk H RO RG] ILHY— ML ANEN &5 -

Trfif i o] LUR B ML (c1tedo) U A (cotedos7) « HEIUHY IR FIUR (A B i

& EXMIHR T TCHN A TRARRE ZUAL o ZFS AR AL E ] EFT RS ARG 2 DL
BERANKA o D)7 AR, format ar & BRI KRS T EREEM

57



ZFS TEfiE AR 14

58

Current partition table (original):
Total disk sectors available: 286722878 + 16384 (reserved sectors)

Part Tag Flag First Sector Size Last Sector
0 usr wm 34 136.72GB 286722911
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 286722912 8.00MB 286739295

GEH RN, DT /dev/dsk/eNeNdN i A ERTE R Tan G » —LE%E = 5K
IR HERAANRNGZYE . B B AL BCETERR /dev/dsk B KLLININ B A o Bl
FHX L 8. T BhFRICHEEL T ) ZFS Bt -

Ol S AL . ZES 2R EFLAR - A X EFIFRENEZFER. 55
W (RGUEEIER . WEMNXUERS) PHH A EFLEEIR 502 TB A SF -

LT ZPS iRt L B8 B SMI AR, A2 EFLARSS « AT LUfFH]
format -e A7 ¥ WAL EHTUE TRRIC, (EEEA SMIFRZE -

A DA 28842 (W /dev/dsk/c1todo) BFIEK /dev/dsk H ik s &R GERS &
FR (W c1todo) SRIGEMEL - FIU1. LN @E AL AR -

= cltodo
m  /dev/dsk/clt0d0
m  /dev/foo/disk

Gl ZPS Tt i B 1R 07 o2 (E P B DB 4 o 7E NBEEE Fr - BEE RAID 51 1Ry
LUN s TR & B B ds AT PR RO & AL Bty Toie WERE W] FEPEL 2 PERERY
FEEMIE . ZPS FCE ARSI E I - DUNEE H I A] REA B T8 Q0T A oA i 1
SR o 05 ORI EL ZFS -

o QSRTEREMR RAID RS FRRY LUN 493 ZFS Bl MITE 2T fif ZFS TURINAE 5140
FIFTERBERI TURINEE Z AR C R - B Ll E i RE 2R UL R B TURFIIERE . Al
AL E AT REA SRt R W I TURFITERE -

o AP E TS E TS (4 Solaris & FEES (Solaris Volume Manager, SVM)
8l Veritas %5 FE#Y (Veritas Volume Manager, VxVM) ) T2 LKy ZFS 9 52 #
W . HiE, @A EHHXEAE - RE ZFS iIfEX LR LIEFEIT. HE
A e & LR IEREAR T B AEERE -

AR EAMEE . 155 0L ZFS SR MLl A1
http://www.solarisinternals.com/wiki/index.php/ZFS Best Practices Guide

WL RS R R ID (W ATH) iR £l A IDEE TR L, XFbRiA
J7E ARV B HTIC EAR A T JC 75 ST ZFS o H TR ID A2 R B AT RE Rl R GE T 57
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http://www.solarisinternals.com/wiki/index.php/ZFS_Best_Practices_Guide

ZFS TEfigit R B 14

bR ERS B & 2 Bl T . BIANTERF R\ — DRl Es 2 5 B 5 — M EHlEs 2
Al o TEQNNE PR BT B A R R 2R A 2 SR R G T BE 2 BE ol ZFS i it Hh i a8
ID. SEAXEAIH-

£ H ZFs TF it R RY A

QUL S AL F Aty mTDAGEFAZ 48T Solaris VTOC (SMI) bR KA B N g B HY

— A
% .

X R 515 ZFS Mt WAL S B O B SMIFRZE - ffa)
BRI EEERE TR od, IRz A TRt .

FEFT SPARCHIARYGE L. 72 GB (UHEELFE F 0 45 68 GBHY R HIZEIH]. W41 format
fia P73

# format

Specify disk (enter its number): 4

selecting cltldo

partition> p

Current partition table (original):

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

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

HEET x86CHIARYE L. 72 GB INHEEAE T F 0 145 68 GB WY ] &L 22 (A] . 41T 41
format BT - R 8 WV ERIIFER - 2 h s ATFEEH, F HICEX T
Hi.

# format

selecting c1t0do

partition> p

Current partition table (original):

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

Part Tag Flag Cylinders Size Blocks
0 root wm 1 - 49778 68.36GB (49778/0/0) 143360640
1 unassigned wu 0 0 (0/0/0) 0
2 backup wm 0 - 49778 68.36GB (49779/0/0) 143363520
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ZFs g it B9 2 HITh &k

3 unassigned wu 0 0 (0/0/0) 0
4 unassigned wu 0 0 (0/0/0) 0
5 unassigned wu 0 (1] (0/0/0) 0
6 unassigned wu 0 (1] (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

Solaris x86 R %t IR TEE— 1 fdisk 27X o fdisk 27X H /dev/dsk/cN[tN]dNpN 1% 75 % 3k
Fon, MR IR . B ZFS TEEh A T cN[tNTdNpN iR 5. AR
VR E MRS MR, A

{5 F ZFs it RIS

ZFS IR ALVFRE UFS SCIFFIVETE it A RS P27 o IR DD REZE B A - MRS FH ) LAY
KR AR TR o RS HREMER EMRE T IRE X R R IUSEH—E

o WRGIE T i UFS SUF RGN SR SR ZFs il T2 FE U T UFS Seprilk
IR PERNR) 2015 5 -

B2, WRE R ZFSs. s ERA WY s 2 SR E . WX 2
FEEAH - AL e e FEHRNED T 64 MB-

ZFS TFiiE i pI S HITh Ak

ZFS TEE G0 B A RAID-Z Bl & et AR U Rl B B & Jw i -

2 60 TTHHPY “BifR A fig il B

% 61 TUHHY “RAID-Z 7 At id &>

2 62 TIHIRY LA E T H 8 5 EUE
62 TUHHY “fEfig it R 2 R R L
62 TUHA “ZBS 1R A 1R gt

RIBRTFHTEE

BRI E 2V T EM A, mHBER R T ARSI - aTUE—1
BURECE PV 20 EL - ot BT DR M a2 M . WBES B W
HRRERECE S LU AR

mirror c1t0d@ c2t0do

MWBES B EE R BERECE S DU AU

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

HRUBEGEERFEER, B2 WE 63 TP QISR F iR .
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ZFSs &t B9 2 HITh &k

RAID-Z &t EL &

BB AE AL BN ZFS PR ML B B0 = B BRI A S ) RAID-Z il & - L3
{BFH RAID-Z (raidz B raidz1) 5 RAID-5 (Ul XA ERE: RAID-Z (raidz2) 5
RAID-6 24U

H X RAIDZ-3 (raidz3) WEZEE. 1EZILLLT#%
http://blogs.oracle.com/ahl/entry/triple parity raid z

Fi 5 RAID-5 BUME S5 (fl41 RAID-4~ RAID-6~ RDP fll EVEN-ODD) #Ba]fig
FFIERR N “RAID-5 5 AR HIIARE - WSS AT RAID-5 & i—&k 4. I HIEATE
PRI S AWEEL 2 BT, MIZH RS SEHEAE S HibkzTtH, BRIEEZN
SERFHNERIEEEES . £ RAID-Z H1. ZFS i v[ 28 50 FERY RAID 5545 . LLERT
HEBRIEE BT 2 FW I EHE . XEME— TRV, B zFs @it DL 7 S
HARGAL R EHERE L . XHRGHICEIEEESE X R ERIE U R EA ) 2 1
= B DLALFR AT A5 55 B 1Y RAID 4574 - RAID-Z 2 5 F41% RAID-5 5 AR A S — 1
S F R PR AR D 7 2

— P RAID-ZECE S N DMR/NA X R, HAH P arligaiat. i E ] 7
BUREY (N-PYX FIHEE. I HIUVATE P AN BRI 7 2 fa Ak e it -
FEFLEE RAID-Z BCE £ /0 M M AL WA B RAID-Z BL & 2 /0 73 5 = M
o Bl R AR RAID-Z L E A = ML, W ar (BB 8 5 PR
Féﬁ%ﬁ¢#¢@ﬁ%§@ﬁ%o%%2%y@@RMDZME%%EWE@%%@
G

MAES Bt 8 = MEALRY RAID-Z L & 5 AN A £ -

raidz c1t@d0 c2t0d0® c3t0do

MHES EF, R Z%H) RAID-Z BL & 5 LN AU -

raidz clt@do c2t0d0 c3t0d0 c4t@dd® c5t0d0 c6t0dd c7t0d0@ raidz c8t0d0@ c9t@dd® cl0t@dd c11t0do
€c12t0d0 c13t0d0 c14t0do

WROEE G L WA RAID-Z B E . (5F B XL NE . Filg. B
14 MG B RAID-Z BUE BT 2 B AN 7 65540 - #5 RAID-Z Bt & A& 1Y 43 4 P R
FEE —Ai L (1-9), NWHZAC BRI PERER X F 4T -

H XA RAID-Z FEEMIE R . 1HZ ILEE 64 TUHPHY “QIIE RAID-Z f7fifith”

A R BT MEREMI 2 25 18] 5 TEAE B R IC B 5l RAID-Z iU & 2 R T R EE 25 5. 1
ZILUT %

http://blogs.oracle.com/roch/entry/when to and not to
A K RAID-Z fr gt i i =AM 2. 155 UL ZPS SR il

http://www.solarisinternals.com/wiki/index.php/ZFS Best Practices Guide
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BIERFNIHER 78S TEfE

ZFS B & TF &t

Oracle Sun Storage 7000 /ity & 51| T #& L 1) ZFS Vi & 2 fift it 2 — P44 7 DRAM ~ SSD #l
HDD R, ] DAS@ R ERE - N A B R IRRERE - @™ i i B B AR
s SR DUERR AR ZPS TURICE . FHERMA e T L Ath g B e 70

AR E Z{E R, 155 L (Sun Storage Unified Storage System & FEfERI) -

TREEFRBREELHE
ZFS TEER R AL B 5 RAID-Z Bt B et 7 B His = 5ds -

MBI EHR RIS . ZFS MU 2 WSS — D TUREIA Fh 2 BUE T 2
DREHE R 0 IR B A HgE T -

u/>
=
=

R

S
puitsd

TFiE P RIS FETL

ZFS DL I 2R s S 0 TR TZ el it & b o T2 S A e i E S
AORIE . PRIMAE 7 BC A 2 QIS ] o B R R 2%

[ R AT RE UL A I . ZFS 2B 2 i o e ise o, DUBHAEST PEBERII 21 23 7]
T RCHENE o FE D RE R A th T DU A 8 HoAth g 2 1 SO B AR B RAID-Z 175 o i
FHREBCE . ol DLRIE R A SRR A - 140, w] DLEd 4 Mg eI MR E -

»  [HRBIAFH LRI YA
= — A RAID-Z Bl &
w (RS FAAL RIS A i

P NS e W IR NEIE S 1PN 5 4 SN EV i3 R R il 6l (TP N PR T <
— M E A IEA R — A =7 RAID-Z BL BRI - B, BEREN LT 5 RERE
ks (FEARBIN ) RAID-Z) HHIF] » SAEME 2 AR TR E & IF
HEAM & ICREIH -

BB FNIHER ZFS 7t

62

PUR &1 /R QRS ZFS T T A [R5 O -

= 63 TUHY “8l i ZFS 17fifith”
# 67 TR “ Rt E g a5 5
5 68 TUHIRY “4L B ZFS fEAif ith Al e 12
70 TUHHY “¥H5¢ ZFS i ith”
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BIERFNIHER 78S TEHE

A DUPGEES P B AN S . (R PUTIXEERIESS I E IR . BARET TRE . D
W5 LA TR e P B L A& (R ZFS ToyR IR £ M1 B a (T if ELAE B

W o TS B B o TE1E T zpool destroy o IX PR HIN A &2 A B
IR R -

G ZFs 7= fiff it

LA HEEA zpool create AT <Y o I < R AT X FRAMEE £ H HIRE SR &
TENSE . WAFRLITT &5 45 TR “ZFS A £ ZOR R an 4 205K -

tIEEARTFED
LN a0 T — 2N tank FUFTH, 2 BH#Z S c1tede 1 c1t1de 45K -

# zpool create tank c1t0d0 cltldo

AR MG F BIRAAE /dev/dsk HHHE], FFIEREER] ZFS (EAPRE LR &
A KR o s X N A g A7 T 5L

R RG i

EOREBHRIL, W mirror SCHEF, R ISHLRCBIRIN (RS E 1OTERE IR % . WL
S (TR mirror HEFHEE S BIR . LUT @ S 00R T — MR Aam A
T A

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

A mirror KT RO HTIY 2 R o B XM MRS A ED ST =
BT ARAAL, AR e B g A 2 1R G T U B -

ARENWRGIENESER, WS T o

http://www.solarisinternals.com/wiki/index.php/ZFS Best Practices Guide

HAl. ZFS BN EH TR AU HE

o [AEEBREICEDS I T HAB TR ELILE (vdev) 95 —H#EE . ARELE
B 1E8S WE 71 THEY Tt R s i -

o A GERECE T IR - B mARE IR E P A AL DL
BRECE - AXRELER, B2 WE 76 TR “WANA 72 B i s .

o DUEERHL B RN R T s TR R R A, (A A B E PR —
WL MER - ARELER, B2 I 82 TUhH B et iy s .

o BRI A PO ER R TR, Eal 0 EEEECEPRIRE . AXESE
B 185 WA 76 TUHRY “HEINAI 2> B it rh g i g .

o BT EEP AR BIERACE . DOIEHHEEM . AREZER. ES
W3 77 GO <8 7 FIB R ZFS F7fif b g it -
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BIERFNIHER 78S TEfE

%?EE%M%{%@%?@EP%%EIFEl?iﬁié%éﬁi&%o XFIDIRE, C4EHIE T REE (1

B3 ZFs 1Rt
ST LU ZBS RO RS T 246 % - 5 DL IR E S B
o JHTARAYRAEL LA VTOC (SMI) 73, ELIAJ (I £ Qe

o R E Y BRI B e R g I B A - ASREFHF zpool add i S I H-Ath d 28 LL
O 2 MR TZ BRI (HAT LU zpool attach i &4 TR BIR LI A7 -

» NP RAID-Z 8GR LA E.

w R AN RER BT HAS I -

o REZAE A Z R E . K2F B TRHE
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

ARZHEMEI T ZFS XM RGELER . HSWHE 5 5. Z3EMN5[F Oracle Solaris
ZFS IROLPE RS -

fl32 RAID-Z TEfiEith

O B w7 RS RAID-Z 3t 5 G BBt AR . AR 2 A2 raidz 8L raidz1 5%
BEFIAE mirrore DU /RBIBIAMA QU — 5 5 PR ELEH B B RAID-Z 13
FHIE -

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

ARG AR R DL 1 S AR S B IR e 2 B IR EWEEL o /dev/dsk/c5tede Kl c5tade FE1L[A]

— ML -
U . (] raidz2 8L raidz3 S8 A] DLGIEEX Ay (A0S0 B = r A% RAID-Z i
- Bl

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

pool: tank

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tank ONLINE
raidz2-0 ONLINE
clt0d® ONLINE
c2t0d0® ONLINE
c3t0d0 ONLINE
c4t0d0 ONLINE

SESKRSESESES]
[SESRSESESES]
[SESRSESESES]
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c5t0d0 ONLINE 0 0 0

errors: No known data errors

# zpool create tank raidz3 c0t0d0 cl1t0d0 c2t0d0 c3t0d0 c4t0dd c5t0d0 c6t0d0 c7t0do
# 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
c0t0dd ONLINE 0 0 0
clt@dd ONLINE 0 0 0
c2t0d0 ONLINE 0 0 0
c3t0d0 ONLINE 0 0 0
c4t@dd ONLINE 0 0 0
c5t0d0 ONLINE 0 0 0
c6t0d0 ONLINE 0 0 0
c7t0d0 ONLINE 0 0 0

errors: No known data errors

EHij. ZFSRAID-Z FlE =2 He DL

. ﬁmﬁRMDzmg¢ﬁm%?E@ ZESEEN S —HE - AXELE
B B2 IUE 71 TR gt s e

] AKRMDZMi%tdk?iﬁ?%Wﬁ@%u% AT A B R B Y
—ANEEMER . ARELER, BSILE 82 1R Bt R .

EIHl. RAID-Z B & AN S FF DL N #R 1

» A B0 RAID-Z A & rhe ot i 2

» M RAID-ZFCE 7> E#GEL (70 B i A P 508 LA i 2 BT 70 B o P G BT BR
o) e

= REEE$EM RAID-Z B & R AE H B SR A 1R S - W TIshee, E48HIE T
RFE (i5Kigm) -

HRRAID-ZIBENELER, S WE 61 TP “RAID-Z fF i E” -

{EH BEIXZEIE ZFs 7t

BB T, ZIL @@ FE i pg s BeRg - (B2, i R s R H ERE (W
fHH NVRAM (&% 4% ) TTRES RS HERERE . A% zFS HERFE 25
B, ES UL 32 TIHHA 9% E 5hp) zFs HE & -

Bt sl QI At UG . 8T LURE ZFS HAS 3 -
CLT 7 B S s a0 6 A5 1R A iR B B R A fi it -
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# zpool create datap mirror cltld0 c1t2d@ mirror c1t3d0 clt4d0 log mirror clt5d0 c1t8d0
# zpool status datap

pool: datap

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM

datap ONLINE 0 0 0
mirror-@ ONLINE 0 0 0

cltld® ONLINE 0 0 0

clt2d® ONLINE 0 0 0

mirror-1 ONLINE 0 0 0

clt3dd ONLINE 0 0 0

clt4dd ONLINE 0 0 0

logs

mirror-2 ONLINE 0 0 0
clt5d@ ONLINE 0 0 0
c1lt8d0® ONLINE 0 0 0

errors: No known data errors

ARMNHERFHES I TIRENER, HZInf11-2.

B BIRE IS BIE ZFs FFi#ith
ST LA P R A U o O — A ORBAE A R - 140 -

# zpool create tank mirror c2t0d0 c2tld@ c2t3d0 cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

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

cache
c2t5d0o ONLINE
c2t8d0 ONLINE

SIS
SIS
SIS

errors: No known data errors

T 2 75 o FH R B G 7 R A IS ZFS AR . 1B & LU LA

o (SRR, AT DU R AR i K 2 B S TN A R L BB AR R RE -
»  AJLUHH zpool iostat w4 W (5 & Fll B2 HUHRAE -

o QUEEHES . AT DLAS I — B D s G AT 1 o ] DUFE G it S I R
ZfFe. ARELER. B IURH4-4.

» EIRGEAT B AN REBIR BN RAID-Z LB ) —# 7T
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o UCREERAF B AR R IR MR RIR s (2B B E
RAID-Z AU E M —#4 ) BT A IR0 SREFLEINER SRR, 55
ft RGE R R A7 A -

BRFHBENLIFER

BRI S — e MR R - BRI &R RN T
HHPTREAT fif S A A e DL R At O SRR (I o R, RSO & 2o T It
B A O . — Ml T IERCERITZ R EE ENELRSE. AR

vdev o

YOSRTVUZ R UL S0 a B 3 W B 2 DB e, LB AR B RAID-Z FE FULI A U T =X
PEPREUETUR o XS A AL - MR R SRR - 5 P2 — PRk RE #LL 15
o T ERER— Ay AT AR 1

IJT;%WU%%ZIE@@J@—/I\@/&W/I\Tﬁlzz‘ﬁﬁﬂ‘l&% (% HE FULIRC 5 2 EH A A 1 2 2E Y
g B -

# zpool create tank mirror cld@ c2d0@ mirror c3d0 c4do

LA Bl B0 T e s 5 — MR RE L A (Fh 4 DB ) #ith -

# zpool create mypool raidz2 c1d0 c2d0 c3d0 c4do

ATLLEH zpool add i <4 55— T2 HE P s s S D Bk o« 5104

# zpool add mypool raidz2 c2dl c3dl c4dl c5d1

AETCRM R E A ARG L - WL A SOCF FTRTEIUZ RE AU A - A7 it o iR 2 1 T2
REFUIL B HIRR = ZFS FHAEM NI T T2 RE P50 Hh DA BH 2505 2O Bt 7 2 A AL -

A zpool status &7 < s ZFS 7 fif it AL &5 A E FU S s M B 154 - 8140

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

NAME STATE READ WRITE CKSUM
tank ONLINE
mirror-@ ONLINE
c0t1d@ ONLINE
cltld® ONLINE
mirror-1 ONLINE
c0t2d0 ONLINE
clt2d®@ ONLINE
mirror-2 ONLINE
c0t3dd ONLINE

[SESESE SIS SRS S IS
[SESESE SIS SESES B
[SESESESESESESESES]
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c1t3d0 ONLINE 0 0 0

errors: No known data errors

Ab3E ZFs TFE T B IR

B QIS R AT LA TR 2 I« Hoi—Ef 2 B 5 IR (W2 ri& A7
fE) LAt R RS A A2

T fE R PRI &

LI 2 0. ZFS 2 E L ZFS iR E ARG R ELAl A8 0 2 7 IR FE (A
o WIRMEEIEAEA . WATEE 2 R UL FRYES R -

# zpool create tank c1lt0d0 cltldo

invalid vdev specification

use '-f' to override the following errors:

/dev/dsk/c1t@d0s0@ is currently mounted on /. Please see umount(1M).
/dev/dsk/c1t@d@sl is currently mounted on swap. Please see swap(1M).
/dev/dsk/clt1d0s@® is part of active ZFS pool zeepool. Please see zpool(1lM).

{H -f ] DL E Hrp g — SRR, (BB TC s KL% - (HH - £ e is

= FOIGME DTSR X S R T R IE

EHNXHRS WERL B H A — B B YRS S RS - B IELER
i;%i ﬁﬁaffﬁﬁ umount fﬁ% o

Jetc/vEstab FEI LB R & MRS sete/vEstab LIS SCHE R ST H 4 HTR
EBZUE RS . BHEIELER, 1EMEREE R
/etc/vistab XAFHAIFERNAT o

T RS IEER R IR RGN & g1 & - S E AR, 1F
{5 FH dumpadm @7 % o
ZFS ity —&B 5 T B B2 B ZFS (R Ay — &8 7 o B RS

% 1H1#H zpool destroy my & RAHH A (WRAH
FTo) o wiF. #H zpool detach w7 S L AL 5 E Al vl 7
B o B BER AL NG At b o i o

CUT EERE LR A ER B PEE . AT DUGEAT - £ e mdh e 7 7 o LGt -

BEXHRS MR ES BN RS,. REZAGARESIFH AR
KA -

SH—E D 14 %52 Solaris Volume Manager & —#B 43 »

SCHFAR

TE R 35 FAVE Oracle Solaris Live Upgrade [ #i5 | S 2
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FHAY ZPS MR —H#BSy AR C S HAEE NAR G T e MIER Aty —&8
7o WHEE—FMEN 2R RS RS T Re sk T
EHPRES. DDA T RE R th T REAN 2t EL M R G AT Y
g%ﬁ%%ﬂ%oE%W%%?ﬁﬁﬁﬁ%mﬁﬁ%ﬁﬁ

PAT R B B AR A - £ 22000 -

# zpool create tank c1t0do

invalid vdev specification

use '-f’ to override the following errors:
/dev/dsk/c1t@d0s0 contains a ufs filesystem.
# zpool create -f tank c1lt0do

BAAE U H RN, TN E A - f i R .

AILECRIE FIR 5
SR B O B 2 AR ) S IR BN SR 03 - zpoot iy A S0 L BESMUER U %
FARILHERE - A1 R FUH X RERE B T2 B3I DL R A B -

# zpool create tank clt0d0 mirror c2t0d0 c3t0do

invalid vdev specification

use '-f' to override the following errors:

mismatched replication level: both disk and mirror vdevs are present

# zpool create tank mirror clt0d0 c2t0d@ mirror c3t0d0 c4t0do c5t0do

invalid vdev specification

use '-f’ to override the following errors:

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

A CLBEH] - £ e w K LB R (EL S SRX RO o an IR 24 B . SRR
FIR/INAN R 15 B B (R i Bl RATD-Z 3l - SR AR VP IXRICE (HLURES SR A ILAC
R 2 S HECR S BRI £ 23] o BORGEA - R0 T -

AFEITIR T ST

S IR TR 2 DA% U7 BRI MU LR SR —FEEH F R . )
B> zpool create iy S HRHE T —AMEISMEN -n. EBLOIAEN, {HAEIES AL
o BCTRIBAT NN T IR O PR PR AL A LRI 4 5 0 R o e B T
B AISRSRIREIRER, W22 B L F Ok

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

tank
mirror
cltodo
cltldo
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WA BRG], T TE R 2 FEeb g8 15% o B LR R @ 7E Rl —Bl & N e &
[ —i%% . AEIES ARG o ] SR ES % I zpool create -n @4 A LA
WS HAERED . (EAN 2l -

FigthrREER S

QlEtEs . T2 EEERE S FEEUTE /pool-name - M H RAIAAFESRET NZ - U
HEAFE N2EHEZE X IRIZEFENZE. WREIEESESEMNEE X
T Z - ZF A ER A RS0, 18 7E -zpool create @ HI{H H m T - {51
ar

# zpool create home c1t0do

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

# zpool create -m /export/zfs home c1lt0do

bty 4> 2 Al EEHT I home FIEEEL S5 /export/zfs HY home KX HEEE -
BREFSNELZEE, 55 ILE 187 TTHRY “EPE ZFS HE5 .

$HB% ZFS TR fi¥t
WE BT zpool destroy e A THHERAY o Mm-S EHE0M . B B A
et -

# zpool destroy tank

SR - BT 25 0 L - TR ST IR JF A R SRR - IR
S 7 R ERSRION. WALl - HRES(EE. %5 I 106 T IR
ELAHEEI) ZES T«

HEESWERE

X — PSR BURS ARG LU R B RS B AT 0T S
RIS g {F LM T hofe o 76— AR A a IR T (T
DURSESY - (2. TIPS B AR 25 AR o I

SudEABER. SEIEEThR, X PR S B RS A - AR
{85 AR X RS R AR - AR L S RS 2 B e DL A B
PSR (RS T2 R R & th ) . Wt - R9 — R B o HAEA
F - £ SETRAITE OU R TEEETER » ORI LT, PIONTEREFTIR. DABTCIEAIE B
e e e B
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# zpool destroy tank

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

BRI A ISR E S5 i
W

HRSAMBELELR, HZIE 103 TUTHH S A ZFS i .

BIE ZFS FFigt P HYIZ &

% 57 GUHY “ZFS R AL A e T A IR IR S BEEAEE - gldit)s. B
AT JLIE S5 R Pt FR R VIR &

2 71 TUPRY “Faf7 it rpeas s >

58 76 TUHFRY B DR 73 B A7 fid it FR A i

£ 77 U <@ 7> FIBE ZFS 17 il it G it
2 80 TUHIHY “(EAF it rP R A LA AL

£ 82 THIHY “TRERF It 1 & BRI

2 82 TUHIHY B AF it i 15

£ 84 TR “fEAFfAth P v 1

[a) P i ith R i &

A INFT TR FE R A W] DAa) i A Bh 2SS IR 28 2 R) o b 4 [ 37 B AT £ il
AT A B B - E RS E IR THE zpool add d <Y o BN -

Z IL2E 96 TUHHHY e ZFS A7t iz ik

\

# zpool add zeepool mirror c2tld0 c2t2do

T HEE BB HIMEINS zpool create ay < FHE AR RE AL & M UM « REXT A
REATR A DURA e 2 & IEFE(E AR e B a .  IHham S EA B - £ IR O N ok k0T
RPN o Lm0 LT LUE A AP TALETT - 140 -

# zpool add -n zeepool mirror c3t1d0 c3t2d0
would update ’'zeepool’ to the following configuration:
zeepool
mirror
cltodo
cltldo
mirror
c2t1do
c2t2d0o
mirror
c3t1do
c3t2do

88 4% . EIE Oracle Solaris ZFS 77 fiff it 7



ER ZFS Tt P YR &

Il 1R 2R BRI A c3t1do Al c3t2d0 NN E] zeepool AV BCE H -
HRATHITIEIIR S EIEE LG R 155 ILE 68 TUHIRY “Haill (] h iy i &~ -

a1 FEER ZPS LB RS I

FELL TR, 28358 — 5535 2] Oracle Sun Fire x4500 A 4% ERI RN IE G
ZFSHCEH -

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

config:

NAME STATE READ WRITE CKSUM

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

c0t1ld® ONLINE 0 0 0

cltldd ONLINE 0 0 0

mirror-1 ONLINE 0 0 0

c0t2d® ONLINE 0 0 0

clt2d® ONLINE 0 0 0

errors: No known data errors
# zpool add tank mirror c0t3d0 clt3d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1ldd® ONLINE 0 0 0
cltldd ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2dd® ONLINE 0 0 0
clt2d® ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3d0d ONLINE 0 0 0
clt3d® ONLINE 0 0 0

errors: No known data errors

Fila-2  [A] RAID-Z B B H g &

] AT 2 RAID-Z BC B S AR E AL o« DU R B B AR 25 — 1 RAID-Z
B (&3 i) E’Jfﬁ%dﬂ??ﬁﬁﬁﬁﬁﬁ\ RAID-Z %% (%8 3 AL HIFH

# zpool status rzpool
pool: rzpool
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a2 ] RAID-Z 0 & FyR s £ (&

state: ONLINE

scrub: none requested

config:

NAME
rzpool
raidz1-0
clt2do
clt3do
cltado

errors: No known data errors
# zpool add rzpool raidz c2t2d@ c2t3d0 c2t4do

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

# zpool status rzpool

pool: rzpool
state: ONLINE

scrub: none requested

config:

NAME
rzpool
raidz1-0
cltodo
clt2do
clt3do
raidz1l-1
c2t2do
c2t3d0o
c2t4do

errors: No known data errors

mla-3s USHIATIER B H

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

ML
Bk

READ WRITE CKSUM

[SESESHSES)
[SESESHSES)

[SESESESES]

READ WRITE CKSUM

[SESESESESE SRS S IS
[SESESESESE SRS S B

&

[(SESESESESESESESES)

LU 7R B B AT e e A7 fif itk rhoas 5 B

# zpool status newpool

pool: newpool
state: ONLINE

scrub: none requested

config:

NAME
newpool
mirror-0
cot4do
c0t5do

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

STATE

ONLINE
ONLINE
ONLINE
ONLINE

# zpool status newpool

pool: newpool
state: ONLINE

88 4% . EIE Oracle Solaris ZFS 77 fiff it
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0 0
0 0
0 0

0

0
0
0
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mla-3  URINATIHER Bl H S (&)

scrub: none requested

config:

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

logs
mirror-1 ONLINE 0 0 0
c0t6d@ ONLINE 0 0 0
c0t7d0 ONLINE 0 0 0

errors: No known data errors

A DORE H S s s M2 A HaS e, DIEIEHEG H AR A o ARESE TERER
AT fif L B TS 5

BRI LUH A zpool remove fr S HFR HEWR & o WIT$5E mirror-1 %8, 1] LUMHER L1
R EE G H SR e - Fildn -

# zpool remove newpool mirror-1
# zpool status newpool

pool: newpool

state: ONLINE

scrub: none requested

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

errors: No known data errors

AL E LS — A HAE . NOEIE S8 Bas AR T SRR % H A1 -
-

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

config:

NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
raidz1-@ ONLINE 0 0 0
c0t8d0 ONLINE 0 0 0
c0t9d@ ONLINE 0 0 0

logs
c0t10d®  ONLINE 0 0 0

74 Oracle Solaris ZFS & IE$ERT - 2011 8 B



B ZFS TEfEt P AR &

mla-3 URONFIIHER il H 1 (&)

errors: No known data errors
# zpool remove pool c0t10d0

mlaa NI B 71
AT LL ] ZFS 7t R D BB AR A P T T T UG -

A zpool add & VR IR R G A1 75 1A -

# zpool add tank cache c2t5d0 c2t8d0
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

config:

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

cache
c2t5d0o ONLINE 0 0 0
c2t8d0o ONLINE 0 0 0

errors: No known data errors
FIRG AT AN BERR IR BN RAID-Z Bl & —H8 7 -
A[{#F zpool remove i < MHIER =i LR A7 1 75 - A1

# zpool remove tank c2t5d0 c2t8do
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

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

errors: No known data errors

HHl: zpool remove af & (NUSCHFMIBR IR - HAEB A M # 7 ws - AT LIEEA
zpool detach @1 % MHERE T LR MACE RIS - JETURIE M RAID-Z & TCE M
IR -

88 4% . EIE Oracle Solaris ZFS 77 fiff it &



ER ZFS Tt P YR &

76

w0 a-a  GNINFIMIER SR Ak A5 (&)

HIRAE ZPS FEf It B R P w22 165 L2 66 TUHY “( I gk
s e gt ZFS Frfigith” -

B nFn oy BFfE PRI E

%7 zpool add &4, AT LU zpool attach i & BT iR & A N EENA Bafg% £
BRI -

T R DL A BRI 145 JL5 120 TUOP Y I QAR IS 26 i (0%
B

UISRSEE M ZFS fR R 5, E 2 UL 160 TUHRAY “W &4 ZPS Rt iz 2

mla-s CFERURI BRI e = [ B it

TEATIH . zeepool BENE B MEHS . 18T HT1% & c2t1de B B ELA X #&
c1tldo PR EFEHR N = 10 4R -

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

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0t1d® ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors
# zpool attach zeepool cltld0 c2t1d0
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @h@Om with @ errors on Fri Jan 8 12:59:20 2010
config:

NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
c0tld® ONLINE 0 0 0
cltld® ONLINE 0 0 0
c2t1d0® ONLINE 0 0 0 592K resilvered

errors: No known data errors

I S = [ BERE — B2 WIE DT s R QI B, MRk Rt - fE(T
—IHOLT Bk L ETHAETE S -
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mla-e  FFARTLR ZFS (Hift e e B ZFS 17 fifith
AN, A HT LB ] zpool attach df & R AETURAF ML A TR AF ikt - 140 -

# zpool create tank cOtldo
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested

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

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

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

errors: No known data errors

a] LAfsH zpooldetachﬁﬁé>bk%%ﬁ?¢?ﬁgﬁﬂqﬂfi%%ﬁ%ﬁ%o g

# zpool detach zeepool c2t1d0

HI2, WRANFEZERR A EIA . R R B

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

Bt 45> EIE 1R ZFs g €& it
B zpoot spUit - 1T LRI 641 ZES T L5l Jy e A
e R B

AT LU zpool split i < MBS ZFS 1 fifiith 70 B — el 2 Mg, LB 70 B T
AR - Frtb AN A S IR BHR ZPSs T g A -

ERETE LT X BHRMETT zpoot split #RERE 7 B e — ML DU T3 B Y
o 7 EIERIETERIE . ST - F10 -
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# zpool status tank
pool: tank
state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0dd ONLINE 0 0 0
clt2d® ONLINE 0 0 0

errors: No known data errors
# zpool split tank tank2
# zpool import tank2
# zpool status tank tank2
pool: tank
state: ONLINE
scrub: none requested

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

errors: No known data errors

pool: tank2
state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tank2 ONLINE 0 0 0
clt2do ONLINE 0 0 0

errors: No known data errors

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

# zpool split tank tank2 cltodo

R SEIR 7 BIHRE Z B N R EE BT BV BRI B o BERIRTE . ReRg i
M aE, JERHEAES — Nt GUID » #nth GUID Bl A2, DUERETE /5 BNZ M &
gt bS5 A% .

R E o FIR A JEsR A A R SRR, HFHEER — RS LI 7. W
{EH zpool split -R ETARIAHT LAY & R E 3. (A AEUEA 24 A M - Fildn

# zpool split -R /tank2 tank tank2

R zpool split -RIEN . HLEIAEIFE -R EIHF AFTES . HEET 2% A
o WMARAEANFR RS L Ot WL EEE & HRE . BRARZ A

e
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{#FH zpool split HAEZ A, 1HME LA T LA

= N TF RAIDZBC & B # 2 Mg AL AR AE U A, tRThREA AT -

= 22K zpool split HEZ AT, BLHEFIN FHFR 7 BB N 4 i

w DI A AT AN A R ST 5 i R A S IR -

o WISREHTE S IEAEFHITH . MITCEE s E .

 EIEWN R =R B B G R B Ry R R ey B S — R R TR
BRI - SRS, FTLUEF zpool attach dn < B FT AR SR AE MM, S & 152l
SRR L HLOD BRI - B Ao A b D a8 R Bitg st G s s (it -

 RBEME A S WESERIEZ G, it E S — s RIAE
B PG EL A B R A e, 4 SR FR g B A B R N R TR . A
JREB N MG AL DURHE U Rt AL s o Bt -

w  TESBIEERAR], PREFEE TR —MF 52 70 Bl = DR H B B G A7 0
W, XEEE S EREZ IS I e AN 5 i A AL -

wila7 ) EIBIR ZFS fEA# T (zpool split)

TELLF R, %7 — M40 trinity BB EMET, TS =N
% c1tedo~ c1t2deo Fll c1t3do - LERAF A . BRGM trinity BLEEWLEL c1todo Fll
c1t2d0. Fil neo WIGEIZ AL c1t3do - FF MBI SE 2 HEIE -

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

config:
NAME STATE READ WRITE CKSUM
trinity ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt@dd ONLINE 0 0 0
c1t2d® ONLINE 0 0 0
clt3dd ONLINE 0 0 0
errors: No known data errors
# zpool split trinity neo
# zpool import neo
# zpool status trinity neo
pool: neo
state: ONLINE
scrub: none requested
config:
NAME STATE READ WRITE CKSUM
neo ONLINE 0 0 0
clt3do ONLINE 0 0 0

errors: No known data errors

pool: trinity
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80

wla7 S EIBIR ZES T (zpool split) (&)

state: ONLINE
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
trinity ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t0dd ONLINE 0 0 0
clt2d® ONLINE 0 0 0

errors: No known data errors

(ETF it PRI FEXHLAN AL

{5 ZFS A i B R ML ERCHRAL o BB FAN W] R BOTTIEIE R LIRS (B %1 ol -2
BTHY ) ZFS RYREON A T EUE - WRIANE DA R IR, AT LUEOR ZFs i
FER LR B % 1% o ZFS A 2 1A LA IR 8 R AT IS K -

- AT H ML TR -

fEiz &AL
AT zpool offline dr M ABIHL o A FARFRRAAL. W01 DS B 0000 44 B
FEE IR A - 0 -

# zpool offline tank clt0do
bringing device c1t@d® offline

IR AL LT LA
ARERHBILE]E IR A 10 ANBECE raidza BCE RPN B IL. th
ANBERETHZ HE U LA AL -

# zpool offline tank clt0do
cannot offline c1t@d0: no valid replicas

» BREEOLT . BAVLIRESERAMER . EFSISAGHN . RE&a -BEATHIURE .
LI AL, 15 zpool of fline -t X - 4 -

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

HHTT ARG, i 2 H 2R E 2] onLINe R -
o HRABL EAE WA B R . R A H A AL i
& B2 BMEERSRIFa 2 5. WaFE BT NENHE
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device is part of exported or potentially active ZFS pool. Please see zpool(1M)

YR EAE BB R Tt 2 5 (0 A AR AP it AL I 18 e (R A TR S K
Pl PRIE SR AR T fifith -

SELR B A A [R] (0F HeAh fEdt i sr. i0F — Wﬁ?ﬁm)ﬂ% eSS
Wi s B R LA B - ARERFEINER . 5 ILE 82 T &
HAEfEt R .

AR SR ERVIIRE LL oFFLINE R ST » H R BINHAPRESHEER. ES
JLEE 91 TUHRY “#1f) ZFS fF it IR o

ARIEFIZTIRIELE R, 155 WL 96 T “IiE ZFS f7 gt izt o -

{EIZZEEH
RS "TLLEF zpool online iy & HHAR B « F140 -

A

# zpool online tank c1t0do
bringing device c1t0d@ online

FERA RS, E5 A rp LA R 5 o rl A s B« e, A
il (E A A LA g i - AR GEIRS BN, RIS B B 2l H
Bl Wi — BAL TR -

R ZIA GRS AL, W2 BRI T NERHEE

# zpool online tank clt0do
warning: device ’'c1t@d@’ onlined, but remains in faulted state
use 'zpool replace’ to replace devices that are no longer present

IR T RE SR BIMRERE EE B B ez Hl & £ 80 5 A /var/adm/messages S fF
EP il

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

EVENT-TIME: Wed Jun 30 14:53:39 MDT 2010

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

SOURCE: zfs-diagnosis, REV: 1.0

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

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

IMPACT: Fault tolerance of the pool may be compromised.

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

HARBEMBERENEZER, HZIE 265 TR fRARERD BSA 1Y R -

YR e b B O 5 e A A e A R P R B A 1 B L. AT DABEA zpoot ontline

e A YRR RN o BRAETEILT . WS B M AP RIREA 27 REIH SR AN, BRIE
JFH T autoexpand it /E1E « (%M zpool online -e dr <> AT LLE B fith . PR 40 4%
TRV B #85 H ai AL - 5140 -
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# zpool online -e tank c1t13d0

BRI EEIR

OSSR R H R (S 3UTE zpool status i FRFIHES IR ) WilBiAL. AT LLE A
zpool clear @ SHFREEIRTTEL -
WRATREATATSEL Wy S FRE TR R A AT A R s Bl - Bl -

# zpool clear tank

WERHEE T — el MR, Wtkar S OUERR 5 188 & KRBk EE IR - FI40 -

# zpool clear tank c1t0do

HRTERR zpool HHIRIE Z{EE.. 1HS UL 268 TIHIY “VEBRIBES 1R -

BHFEE T PRI E
aT LA zpool replace i< & HifF gt A1 25 -
WER A TU Rt Rl — (B R 5 — 1% s U7 A H R —1R & TR R R bRiR

BRI o ERAEREIE B ZFS 2NN R 2R (BN AFEE - fli. el
M3 580 7 ) — {7 B 2 A R e e B R  RE 2 (c1t1do) s TS EAI LT i

# zpool replace tank cltldo

AR EE AL T A R AL E W B bt rh i A, L RINHFE E N1

& o I

# zpool replace tank cltld0 clt2do

WIREE i ZFS IR R R, 165 ILEE 160 TTHRRY “QI B4t ZFS fRth g it -
N R R AR

1. f#H zpool offline M {HIZEMIN (WHLE) -

2. MPRERE AR -

3. il AR AL -

4. J&{T zpool replace mi< - Il :

# zpool replace tank cltldo

5. fHiH zpool online S R BLERAL
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FERBERSE | (W Oracle B Sun Fire &2%%) - W HUARCEREEL . SRIG A RE
Ml o WRTEZRGWIE — G AL E B iz it . WIAT LT zpool replace fii s IR
Y — AN TR

A TE Sun Fire X4500 A %% _F &z B 006, 52 Uonfl11-1.
B ZFS A P ik it iEE LT JLA

ARt autoreplace BB Y ons M2 HBIXAESLATIE TZMAY I & HI R —H)
AL B AL BB EATHr I s AT RS ZALR R e« S I ERY . IRTETE (R zpool
replace A < « ILDIRE ATREF AN ZAERT A BEAF B L&l A -

B R B K NS T BUR T BBk RAID-Z L & P/ I B K o

BRPNKTEFRZENEREsRmmEyE. EA2EY REEE X

/N o autoexpand JthJE PERIE R E MTER N TR KR E 25 2 - SEE
T, autoexpand BIEEER « f&A ITER KRR EL A MBI b 2 piel 2 5. B LS
LAY R A o

TELUN R, P4 72-GB G B HR Gt H g P A4S 16-GB AL - MRS, B
H autoexpand R LY R B TE B IR B K -

# zpool create pool mirror cltl6d0 cltl17d0
# zpool status

pool: pool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
mirror ONLINE 0 0 0
clt16d® ONLINE 0 0 0
cltl7d® 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 cltld0

# 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

Brite Kt i) 2 g AL TR BB AT R X R BN 5 B B B R R 27 B B

fo HRAN. IR DL FEAE W I B R 2 [RlIZ1T zpool scrub % LARF{R ]

PRI &E T LUER 21T, HHIEFS AEUE -

MR EMF ARG EH S 7R E . WP 68 75 S Ml bRt 255 70 Bk
#F o AU zpool detach & MBI BL RAID-Z Wt o B & - AR B
FHHHIE R, 155 ILE 85 TUHIY “TEAF it FhuE M BUE S A 1
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HXBEIIRFIE L (5E . 55 I 265 TR U/ Ui R FIE 266 DAY
BN R -

rETFfER R EEREH

BRI REEE. AT LU — a2 il ith i e RE A R 6 A 2B R sl SR IS
& HHE - PIREEVREEEWE RS AR PSSR HaF i —
AT AR R R B B O R 1

Al LA 5 ORI & e R
s {fif] zpool create a7 5 Gl HIFT -
s {fif] zpool add &y < Bl 2 5 -

CLT 7 5 B 2 et A e R 13 w45 B 1

# zpool create trinity mirror cltld0@ c2tld0 spare clt2d0 c2t2d0
# zpool status trinity

pool: trinity

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
trinity ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
cltld® ONLINE 0 0 0
c2t1d® ONLINE 0 0 0
spares

clt2do AVAIL
c2t2d0o AVAIL

errors: No known data errors

CUT 7R B B G st 2 Je el e e st hogS i i R e FAve 1 -

# zpool add neo spare c5t3d0 c6t3d0
# zpool status neo

pool: neo

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
neo ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0
c3t3d0 ONLINE 0 0 0
c4t3d0 ONLINE 0 0 0
spares

c5t3d0 AVAIL
c6t3d0 AVAIL
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errors: No known data errors

A zpool remove i < MAFfE M HOMIER FAvs £ - 4140 -

# zpool remove zeepool c2t3d0
# zpool status zeepool

pool: zeepool

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
cltldd ONLINE 0 0 0
c2t1d0 ONLINE 0 0 0
spares

c1t3do AVAIL

errors: No known data errors

MRAF il = R R O WRBERS LIRS -

i ZFS B PR, iHH LI T LA
= HAl. zpool remove < RBEFHRMIBRFA R « ML A7 1l H S -

o BURIEELE IR, S R0 K NS T BOR TP i KR K/ o
At S ISR NG B E D R - HIE . 24 B ShE0E S A zpool replace TR
BN IR BAERAN H B REB DL F AR -

cannot replace disk3 with disk4: device is too small

T R RENEUE MR R &G

] DR 7 s A A -

L %Eiﬂ§§ﬁ@“ﬂ§ii zpool replace fﬁé>fﬁfﬂfﬁ##%?%ﬁf?ﬁ%ﬁﬁqﬂﬂ@ﬁﬁﬁﬁﬁiﬁ%o

o HEPEH -GN BERE . FMA RERR R A it & & A (T ol A& 1R - a2k
A R A s e R I A

R A HTELE A R R BT, FMA B % 0, IMiBOEE#e  %
Ji. RHERZARS A& (WRA) Bizs . Hal. miT zZrS g%
AEB R WNARGHIHAI A 27 A& (5 S B eEZ 2R -

AR S PG s & F . W AT AGER zpool detach i < 70 B 1% 7
T EHTE R & - WRRF autoreplace MR PEIZE  on. WIFESG AR IR
FIEBIALRIERS . &2 B 2D B [ B & i -

i@ zpool replace % Al LU (F FEI B ik« 165 IURfl 4-8 -

WA EAT . R B SR HlE e - B
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# zpool
pool:
state:
status:

action:
see:
scrub:
config:

errors:

status -x
zeepool
DEGRADED

One or more devices could not be opened.
the pool to continue functioning in a degraded state.

Attach the missing device and online it using ’zpool online’.
http://www.sun.com/msg/ZFS-8000-2Q
resilver completed after @hOm with @ errors on Mon Jan 11 10:20:35 2010

NAME STATE
zeepool DEGRADED
mirror-0 DEGRADED
clt2do ONLINE
spare-1  DEGRADED
c2t1d0 UNAVAIL
c2t3d0 ONLINE
spares
c2t3d0o INUSE

No known data errors

0

[SECSSISISIS]

0

[SECSISISSINS]

READ WRITE CKSUM

0
0
0
0
0
0

currently in use

HRT BUHEIE S TR A U LR

Tt PSR AR A 1 -
PIERE S R I A B ﬁ\wfq Al WS IRE14-9-
gy SR A A IS - HS

wla-s FNEIFTF o Hu A
A zpool replace i 2 BHE EL c2t1do B A1 c2t3do

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

errors:

RPN

# zpool
# zpool

Oracle Solaris ZFS & IE$ERT - 2011 8 B

replace zeepool c2t1d0 c2t3do

status zeepool
zeepool
ONLINE

TR 4-10 -

Sufficient replicas exist for

cannot open
88.5K resilvered

resilver completed after 0hOm with @ errors on Wed Jan 20 10:00:50 2010

NAME STATE
zeepool ONLINE
mirror-0 ONLINE
clt2do ONLINE
spare-1 ONLINE
c2t1d® ONLINE
c2t3d0 ONLINE
spares
c2t3d0 INUSE

No known data errors

& c2t1do -

detach zeepool c2t1d0
status zeepool

READ WRITE CKSUM

0

[SESESESES]

(SESESESESES]

0
0
0
0
0
0

currently in use

90K resilvered
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mila-8  FHFAE 1T B0 E L 4 (

pool: zeepool
state: ONLINE

Ve

)

scrub: resilver completed after @0h@m with @ errors on Wed Jan 20 10:00:50 2010

config:

NAME
zeepool
mirror-0
clt2do
c2t3d0o

STATE

ONLINE
ONLINE
ONLINE
ONLINE

READ WRITE CKSUM

0

0

0 0
0 0
0 0

errors: No known data errors

wla-o LR A

PN

AAI{EFH zpool replace i

A
%

1k
VPR L (c2t1de) A ZES -

# zpool replace zeepool c2t1d0

# zpool status zeepo
pool: zeepool
state: ONLINE

ol

0
0
0

0 90K resilvered

scrub: resilver completed after @0h@m with @ errors on Wed Jan 20 10:08:44 2010

config:

NAME
zeepool
mirror-0
clt2do
spare-1
c2t3d0o
c2t1do
spares
c2t3d0o

STATE

READ WRITE CKSUM

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

INUSE

(SIS SIS SES)

[SESESE SRS S)

[SESESI S SIS

currently in use

errors: No known data errors

SRIG > JET LA zpool detach i & i FAves 4 [l 2 it o i1 -

# zpool detach zeepool c2t3d0
# zpool status zeepool

pool: zeepool
state: ONLINE

90K resilvered

scrub: resilver completed with @ errors on Wed Jan 20 10:08:44 2010

config:

NAME
zeepool
mirror
clt2do
c2t1do
spares
c2t3d0

STATE

ONLINE
ONLINE
ONLINE
ONLINE

AVAIL

errors: No known data errors

88 4% . EIE Oracle Solaris ZFS 77 fiff it

READ WRITE CKSUM

0

0
0
0

0

0
0
0

0

0
0
0
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mla-10 77 B R EF B A R R

QSR AR G SR AP A TR DU Brimmi iy, IR B (g
W) Wk HUORREELSERUE LS. W] ORI Bt R - B

# zpool status zeepool

pool: zeepool

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

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scrub: resilver in progress for 0h@m, 70.47% done, Oh@Om to go

config:
NAME STATE READ WRITE CKSUM
zeepool DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
clt2do ONLINE 0 0 0
spare-1  DEGRADED 0 0 0
c2t1d0 UNAVAIL 0 0 0 cannot open
c2t3d0 ONLINE 0 0 0 70.5M resilvered
spares
c2t3do INUSE currently in use

errors: No known data errors
# zpool detach zeepool c2t1d0
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @h@m with @ errors on Wed Jan 20 13:46:46 2010

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0 70.5M resilvered

errors: No known data errors
(Original failed disk c2t1d@ is physically replaced)
# zpool add zeepool spare c2tl1ldo
# zpool status zeepool
pool: zeepool
state: ONLINE
scrub: resilver completed after @h@Om with @ errors on Wed Jan 20 13:48:46 2010

config:
NAME STATE READ WRITE CKSUM
zeepool ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt2d® ONLINE 0 0 0
c2t3d0 ONLINE 0 0 0 70.5M resilvered

spares
c2t1do AVAIL

errors: No known data errors
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=18 ZFS FiE B
AT UH A zpool get a3 B Rt E M B - #140

# zpool get all mpool

NAME PROPERTY VALUE SOURCE
pool size 68G -

pool capacity 0% -

pool altroot - default
pool health ONLINE

pool guid 601891032394735745 default
pool version 22 default
pool bootfs - default
pool delegation on default
pool autoreplace of f default
pool cachefile - default
pool failmode wait default
pool Tlistsnapshots on default
pool autoexpand off default
pool free 68.0G

pool allocated 76.5K

ATLUBEA zpool set <> BB TE - BI40 -

# zpool set autoreplace=on zeepool

# zpool get autoreplace zeepool

NAME PROPERTY VALUE SOURCE
zeepool autoreplace on local

Fa4-1 ZFSithJE i aA

B A REE 15R8
allocated T E N/A A, Forith Y 5 il 77 g 28 (R & -
altroot I off PRI E o T TiRE. WiZxHRESWaE

BN A AT RN - A RFIMAT . AR RE(S (EHE
B BERBOSTE R ATIREREE Y (R AU R AT
) s WAL LU I 1

autoreplace fAIRE off PRI BB o R E D) off. ML A
zpool replace [ Etypba gt ﬁﬂ%iﬁﬁj‘ﬂ on. M2
B s 7S Al Tt i & 10 R — PR (B AL BT
PET A AT RS AL e - B4 N replace -

bootfs /RE  NA PRI AR AT 5 SRR o HR IR R o M Tt
PR TR -
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w41 ZFSithJE LR (&)

Bt RKE ﬁ%ﬁ;fﬁ i
cachefile T N/A EHITEM AR A ERE - RG5ISNE2HISAR

WEAFRIFTAM - (B2, 2RISR T REF 20
HAF B EEEABIARNAE. UEASHISA

Mo WIIR E R P DR AT AR R S T T AN AL
B DUEnT U zpool import - ¢ e ALERE . K
%8 ZFS T B A IR 1 -

capacity e N/A FAFFRIA E R 2 (6] 5 29 B A B -
LB TERILES N cap -

delegation iR {8 on PR A 6] DL AR P 152 7 0 SR 86 8 SR TRIAY
R BXELER. S UE 9%, Oracle Solaris ZFS %
fEEH .

failmode FIE wait PR & A2 I eI R A R G4 T ) o IR RIS DB 2

BT 6 % 5K 2GR iR st A A 1% 7 g
RSB o X PFERAAAT N FINE 2 — R -
® wait—BHIERTE XM VO K. ERNSEERERE
HAEH zpool clear ai CERREE IR A 1k o KPR
T XY 170 ERVERRH A {H SR ] BE 2 K
o TR ARSI R 2 W—EL T wait Ik
®  continue — XEATHIINE A 170 1& KR [\l E1O £
R HAVEN H B2 TR R S T 3
PR o ATATRIEZ BRI S AT KE WL - E
InEENE R &R, DAEH zpool clear fi 1

PRERIR -
m R A A B FTED— U S 7 2 R G L 6
free T ER N/A HBE, FORM R BRI EL -
guid T N/A FFpRIR e — bRIRFT O R B -
health FI N/A T FRAtR S s kol (Fign

ONLINE - DEGRADED ~ FAULTED ~ OFFLINE~ REMOVED
o UNAVAIL) BR8N -

listsnapshots T on PRI 2fs list 223 o] BoR 5 A X R i s
Bo WHRZER T @M, v LA 2fs list -t snapshot @
LR RIE S -

size e N/A T ARt SN A B -
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w41 ZFSHJEPEHA (&)

BiER i) REE 15 BA
version e N/A FRIFMY) A B8 RO o« RAETEDN 7 2B A5 e

T MFEERCARK AT DL g 1 H et B
F 2 zpool upgrade @14 o HJ LLRFILIBIE R E M 1
5 zpool upgrade -v 7 % AT 5 HY 24 BT RiCAS 2 8] O AR T £
{H -

Eif ZFS it BIR TS

zpool Uist A & 42U T % FiUT ORISR A MRS B - AT REHE H AT =
AR EAMERFAEE - VO S ERMETRIL . 471748 T ATE IR = R
R REE -

= 591 BT TR 5 ZFS RIS B

a5 04 TUI “# ZFS FEAHIAY 1O Seitfs B>

= 5 96 GUII “BiE ZFS {FAMiIE Tk o

BIRA X ZFS FiEitHIER

AT zpool ist i 4 v MM HEATE I -

SIH B RETAFEIR SRS EBRIER

RHHEMBHIT . zpoot Uist @4 WA XRE LATH I FIIFEE .

# 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
St R T ER

NAME HWHYZFR -

SIZE MRS KN, FTRETZ B O & K/ NLER -

ALLOC SRS T A BRSNS T EE R E . IR ERES

TS R G R 5 AT L 22 TR AN ]

A RIE W ISR Z M E ZE R HZILE 54 TR “ZFS #
2 EICK” -

FREE M H R S AL R 23 (6] & o
CAP (CAPACITY) CEHMEZ &R, DUEMEZENE 7 EFRR -
HEALTH M4 A2 IR -
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92

ARMSITIRIEZER ., 2 WE 96 T “BiE ZFS 17 fifitt
HIB TR -

ALTROOT MR R (aE) -
HREHARMWEZEE, 1§23 ILE 254 TP <[ ZPS &R
it

G340 AT DAGE S R ) 4 PR R SR R I ST R - 4

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

ATLUFEF zpool Uist HYRS [RITRIFRMITH RIS —E R FINSETHE B « Esh, A
-T IR LRI [RIARIC « 4 -

# zpool list -T d 3 2

Tue Nov 2 10:36:11 MDT 2010

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
pool 33.8G6 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 -

ST E T iEAEITER
T LA F -0 JESSTA SRFFRE IG5 8 - o FRIRAETST T L2 5 AR o e S 5%
EE - G, B MR GERRIAN, WA DL R i

# zpool list -o name,size

NAME SIZE
tank 80.0G
dozer 1.2T

SRR S 5 91 TUHY “F1] /A R FTA 77 fif it sl R 1t ) 5 (7 rh 81 i A S P AR R

{55 F BED S AL B2 ZFS 7 it

zpool list a3 & HYBRE N H F7ESE = ek, IR RS 5 ITE shell BIACH)—
7o AT ETERFPERZS S, w LU -1 i DUE AN SRR H6 AR
A2 IRTF B - FIU, ZEKARGHATAEM AR, o DR LT E
iy

# zpool list -Ho name
tank
dozer

LU 25 —onfil

Oracle Solaris ZFS & IE$ERT - 2011 8 B



i 7FS T AP TS

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

BRZFS Figt S HEIE R

ZFS 2 HENE K BINM 2fs I zpool d > (HHTEHUIIREEE ) - ] zpool history
M BRI ER -

Big. DU IR Eow 1R A R

# zpool history

History for ’'rpool’:

2010-05-11.10:18:54 zpool create -f -o failmode=continue -R /a -m legacy -o
cachefile=/tmp/root/etc/zfs/zpool.cache rpool mirror clt@d@s® clt1ld0s0@
2010-05-11.10:18:55 zfs set canmount=noauto rpool

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

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

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

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

,./i:ﬂ LS A S R e A0 i bt Al o X B DR DL A T B HEBR N BT EtA T O 1 ZF'S

”I'JVC’

P SE R HAER W TR

- Iﬁbﬂ?ﬁﬁ EllL‘\ °
o HERARGFERE L. XERERZEEFSITE. BREHE.
o HEERNFIBG MRS /NN 128 KB B K K/NAy 32 MB o

o XFFRUNM H SR RN BRI I KN 19 T RN A A T R
FARERY -

HELFEMER, I XEWRE AT Z 5 H S /NS S H S
LR A ar 2 P SE S IHEE AR UL RIS -

# zpool history tank

History for ’'tank’:

2011-05-27.13:10:43 zpool create tank mirror c8t1d0 c8t2d0
2011-06-01.12:05:23 zpool scrub tank

2011-06-13.16:26:07 zfs create tank/users

2011-06-13.16:26:27 zfs create tank/users/finance
2011-06-13.16:27:15 zfs set users:dept=finance tank/users/finance
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AIEA - LRI R KA (RS EVLGFIPITIR BRI R) - Bl

# zpool history -1 tank

2011-05-27.13:10:43 zpool create tank mirror c8t1d@® c8t2d@ [user root on neo:globall]
2011-06-01.12:05:23 zpool scrub tank [user root on neo:globall

2011-06-13.16:26:07 zfs create tank/users [user root on neo:globall
2011-06-13.16:26:27 zfs create tank/users/finance [user root on neo:globall
2011-06-13.16:27:15 zfs set users:dept=finance tank/users/finance [user root ...]

AIEEA -1 IR AT A T2 H R NSRS R - B

# zpool history -i tank

History for ’'tank’:

2011-05-27.13:10:43 zpool create tank mirror c8t1d@ c8t2d0

2011-05-27.13:10:43 [internal pool create txg:5] pool spa 33; zfs spa 33; zpl 5;...
2011-05-31.15:02:39 [internal pool scrub done txg:11828] complete=1
2011-06-01.12:04:50 [internal pool scrub txg:14353] func=1l mintxg=0 maxtxg=14353
2011-06-01.12:05:23 zpool scrub tank

2011-06-13.16:26:06 [internal create txg:29879] dataset = 52

2011-06-13.16:26:07 zfs create tank/users

2011-06-13.16:26:07 [internal property set txg:29880] $share2=2 dataset = 52
2011-06-13.16:26:26 [internal create txg:29881] dataset = 59

2011-06-13.16:26:27 zfs create tank/users/finance

2011-06-13.16:26:27 [internal property set txg:29882] $share2=2 dataset = 59
2011-06-13.16:26:45 [internal property set txg:29883] users:dept=finance dataset = 59
2011-06-13.16:27:15 zfs set users:dept=finance tank/users/finance

BB ZFS TF#EHRB /0 HITER

FhE K B E B LR 1 /0 GEiH{E R 161HH zpool iostat @i % - 5 iostat di <
%’éM et m] DL RATE 1O JESIERS A DL 48 e B[R] (R BE Y BE T e i
lillu\° *&H:E/] Lrl»'flilau\gu‘[:‘

alloc capacity YR SO S TSR R . T BRI A RSSEEL R
W, HEE S A PR X R G s MR RV EER -

ARME A S HRES R 2 AN ERNELELR, HSILE 54 1
R “ZFS W22 [RCIK” o

free capacity MO AR T R 2SR & - 5 used IS B —FF, X 50]{it
BiER AN wEsEIE VP RER -

read operations RIEBI LRI EE /O #EE, 5T EdEE K -
write operations KIEBRM B EIE A 1O HEEL -

read bandwidth A BEBERCE (BAECEdE) BUsl, DUER AR R -
write bandwidth FrE 5 A BB B, DUBRD BRI -
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FIHMSEER VO FKITER

WRAFE AT IETT. T zpool iostat i &2 F/nH G| S LR ARG A A RIS
iHEE - #an -

# 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

EERPEN EmﬂE UEESIFUCREW. k. WERMATXE 220 W 5 AT 6E Eom
B - R IR ol DUE SR A SRR = A0 SE RSO0 - 140 -

# 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

TEATRGIR, M Bon Tl tank BEERB OGOHE R, BRRMNDEZr—K, HAR
A Ctrl-CHAEH NI - 80F . WAl LLFEE count 280 %S Tl S {E4e € E
B Z G4 0E - i, zpool iostat 2 3 FRRMFYIE —KIHE({FHE. EE =

U HARED o GERAE— M, MISTEELENT L ERgitE R - MWREEZ D

s R BRI R 2% 7 %”@YK%’E, l%@;%@@ﬁ@ﬂ’\]ﬁﬁ%%(%o

FIHEBLZZ V0O FKITER

Bﬁ‘?? HYEE /O Ziil {5 29N zpool iostat &y <14 o] DLR R EEFLZ ST /0 Gl
o a2 i T RAIRE R B E, sFE W ZES R 1/0 E’]ﬁﬁ[ﬁ(ﬂ. FF K
E?&E’Jﬁﬂuﬁ?ﬁﬁu&ﬁﬁﬁ /0 Ziit{E 5. 151 zpool iostat -v @i o Y]

# zpool iostat -v

capacity operations bandwidth

pool alloc free read write read write
rpool 6.05G 61.9G 0 0 785 107
mirror 6.05G 61.9G 0 0 785 107
c1t0dos0o - 0 0 578 109
c1t1d0s0o 0 0 595 109
tank 36.5G 31.5G 4 1 295K 146K
mirror 36.5G 31.5G 126 45 8.13M 4.01M
clt2do - 0 3 100K 386K
c1t3do 0 3 104K 386K
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BEREMRFEN /O GHME RN LATEELL T M

» Ho WA EERAGOGHE R OCER TR E A - BB RAID-Z FE U
B T RO 3 2 TR T R R R TSR . R BE TR Ut 2o — D

HUC REEEF Al REA 2 e SRR I - BRI, 85T RAID-Z A All
BT GHRBA I TR EA @S2 23 0 « (XM FrEC) @it 2 JE EPRe BRI R [
NTE QIR R B BN AT T KR 10, BAERBRESH % % J8iX L
/0« BEERSAHERS . XELEUH 2B WA - Ak, SRR« TEm R i s
LA & M RO R -

RIS E S w] DU AR A — 2T (R (R fRI BRI )
o TR - B

scan: resilver in progress since Thu May 26 11:26:32 2011
1.26G scanned out of 2.40G at 6.15M/s, @h3m to go
1.26G resilvered, 56.3% done

o JEHEERE - B

scan: scrub in progress since Fri May 27 08:24:17 2011
18.0M scanned out of 2.35G at 8.99M/s, 0h4m to go
0 repaired, 0.75% done

» HFTRPEBIHE - FI

scan: resilvered 2.34G in 1h2m with @ errors on Thu May 26 11:56:40 2011
o JEHESEBOHE . Bl

scan: scrub repaired 512B in 1h2m with @ errors on Fri May 27 08:54:50 2011
o HUHIEFESHTROTEEEE - 140 -

scan: scrub canceled on Wed Fri Jun 10 09:06:24 2011

» S BAIEHTR D SE B B RS EHTS | F R P

TATE ZFS 1= it RYIE1T IR

ZFS FRfit T — i Ayt I ar s IR A T v o A1 TR OB AR IR AT B 1 A Y
IREHER  {HH zpool status & A LLERELIRSFE o LA, SRS & B TE R
FEEE fmd 75 ERTERGEHIG L. FHICRT /var/adm/messages SKAFH -

AT E UM IR E AR SR TR . REANEUTHEZ 21T A BRI E Ak
5. BRBIEHEREIERENE ZE R, ES UL 11 &, Oracle Solaris ZFS H#EHE
FRANMIRE o

BMEEEIT UL T IREZ—

ONLINE BB A AL T IEH LIRS - REIIATRE & B — L e
% AHR AR T m AL T IR TR -

% Oracle Solaris ZFS & IE$ERT - 2011 8 B



i 7FS T AP TS

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

FAULTED WA BRI AT 2 TCE VIR o R IEE Fon i w H Pl e m e . DLEL
T ZFS ek A1 8 & i B R s MAZ R S IR - WIER TR R fU i A Ak
FIHRE, W52 Tei iRl

OFFLINE B A R B AL -

UNAVAIL TEEST R f BB A - TERBEIF LT A7 UNAVAIL 1R &2 DL
DEGRADED F 7 T 7 o WIERTIZ FE FU % A AR uNAvATL . UIJE: 3 (Rl
R T 15 -

REMOVED RGBT EVPRREIR T %1% 8 o XA TR TREeE . i It
ETERTE & EEbZ S -

M2 TR AR A TUZ B PN s e TR E R » R E B RS
#B A ONLINE, T3t R 2544 ONLINE o QISR AR — N i FL 15 &R 255 DEGRADED B},
UNAVAIL. T3t AR &5t /9 DEGRADED « YR T2 i L1 & RS 0 FAULTED 81
OFFLINE. MRSy FAULTED « 40T FAULTED JRSHIHESE 2 TCEE VG IR - it neii& &
DEWRERIE . ARERE SR - 4T DEGRADED IR SS9k Lz T, HE, WAL
TEAVLIRE, M) g8 JC ik SEERAH R 2% A o g s Tl sl idie e /& -

HARRTEFEIRIETIRI
[ zpool status 4 1T LM E B S TR 40 F TR

# zpool status -x
all pools are healthy

AR S IEETEE M AR, AT DA R e . W AT, R AL T oNLINE
ARERIFTA g & 77 TR A -

BRETIRR
(A -v s AT DATE SK S PR IR 2 - B4 -

# zpool status -v tank

pool: tank

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

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

scrub: scrub completed after @0hOm with @ errors on Wed Jan 20 15:13:59 2010

config:

NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
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mirror-@ DEGRADED 0 0 0
c1t@dd ONLINE 0 0 0
cltld® UNAVAIL 0 0 @ cannot open

errors: No known data errors

Ik 2o 7t Al T H S RS RIS AR SE B EL e R R 2 Bk . DL
fRAANRAE (T TELER) R . FRAVSCERREE 1A 280 R]
G RAETT AR RHTE S - (AR EE R, AT DU e RN A& ALK
g -

FERA b Rl SR s NAZ o i - Bz 5 16 zpool online < 11X
AL - F140 -

# zpool online tank c1t0do0
Bringing device c1t@d@ online
# zpool status -x

all pools are healthy

MAJEH T autoreplace @M. NI BEAS LA B MY 1% 75 BRAL.
WSR-S B, Wb B br A s R . Flan

# zpool status -x
pool: tank
state: DEGRADED
status: One or more devices has been taken offline by the administrator.
Sufficient replicas exist for the pool to continue functioning in a
degraded state.
action: Online the device using ’zpool online’ or replace the device with
"zpool replace’.
scrub: resilver completed after @h@m with @ errors on Wed Jan 20 15:15:09 2010

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t@0d® ONLINE 0 0 0
cltld0 OFFLINE 0 0 0 48K resilvered

errors: No known data errors

READ A WRITE FIFEHL 7 7E1% %5 F AT 1/O BRI E. 110 cksum FIIFR L T 7E 1% %% b
IR TC R B IR AR IR RN B IR AT T o X RS R TR R T RERY I Al . H HL TR
%ﬁtﬁ%ﬁﬁéfﬁ o WIRE TR B &S T IEFE R, WIRHG > BT aE ok
PilA]

errors: FEARTUTAT A0 B e RS 1%

FELL Eorfltvh . BV & A2 S EEEEE R -

zpool status iy % B/ UL FEEERIEFE S EE -
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AR HE S IR AR E 2 {E R, 165 0% 11 5. Oracle Solaris ZFS ##HE
BRAMRE -

5 ZFs FE R SER

A AR zpool status AES (] (R BE A LF BOE TS — E BT AN S5 5 - tbyh, fif
-T T A] DL S RE [l RRIE o 040 -

# zpool status -T d 3 2
zpool status -T d 3 2
Tue Nov 2 10:38:18 MDT 2010
pool: pool
state: ONLINE
scan: none requested
config:

NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
c3t3d0o ONLINE 0 0 0

errors: No known data errors

pool: rpool

state: ONLINE

scan: resilvered 12.2G in 0@hl4m with @ errors on Thu Oct 28 14:55:57 2010
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c3t0d0s@ ONLINE 0 0 0
c3t2d0s@ ONLINE 0 0 0

errors: No known data errors
Tue Nov 2 10:38:21 MDT 2010

pool: pool

state: ONLINE

scan: none requested
config:

NAME STATE READ WRITE CKSUM
pool ONLINE 0 0 0
c3t3d0 ONLINE 0 0 0

errors: No known data errors

pool: rpool

state: ONLINE

scan: resilvered 12.2G in 0Qh1l4m with @ errors on Thu Oct 28 14:55:57 2010
config:

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
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c3t0d0s@ ONLINE 0 0 0
€3t2d0s@ ONLINE 0 0 0

errors: No known data errors

T2 ZFs 75t

100

A, TREHREAE ARG Z MM Eh it - k. DATRFE s SR RGHTT. 2
JER BT ER B H AR ARG - A DU DL N TR SE AT 55 - DAYIB s sE B i
ek, B2 um e (U1 SAN FRYiE) o (A ZFS it —a it JEilh &
. REHESABRARG. WEXZAGRAARNT I (endianness) - H
RIEAFEM (PTREHEEARAT RN L) 2 SR80 U RGENER. &
2 IL5E 208 TUHHHY “A2 18 MU ZFS B4l -

100 TTHHY “UER TR ZFS fE g i

25 100 TUHY “5 i ZFS /7t

58101 TUHAY T B S AR T A fiF it
%103 TUHAY <N H £ 5 A ZFS f7fif >
5103 TUHHAY “S A ZES f7fig it

5106 TUHAY “PRE ELFHEHY ZFS 17t

HEFITFE ZFS Tfifith
R Sl A DIFRDTMIB ST « BRI 205 E RS ARSI IR
B U BB DL LR I DR GRF {

WRAEXG i OSSO TR W AT DAEEAR R G & A ZE R
o (R, ATREXEREG LIRSS, HHBTREAHTE. eI R
GialgE 2 WoR A TRIEIRE - BREEN T HIRAGTTES AR EHX T HAY
%@;ﬁf%ﬁﬁi?ﬁ%%)\@@%ﬁﬁlm%éﬁElﬂﬁ’iﬁﬁE@W?%ﬁiﬁﬁﬁ%%%ﬂ@%ﬁiﬂ?&y AR A2
WA o

B zFs FiEith

HE . 1EEF zpool export a7 o fHI40

# zpool export tank

iy < 2R BOH Aot P R SRR SE. SRR ARSI T - WA TCEEIIH
ERATAT SRS, MRS LUBEA - £ 2T O X S SR R S - Y
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# zpool export tank
cannot unmount ’/export/home/eschrock’: Device busy
# zpool export -f tank

BT S5 it tank 76 R SR EIA F AT L «

WRAES ISR AT MITEeR A PR IER S i - WERZ R XN %
MBI EET TIFRERRSH, WZEFHIRE 2 B nl gt Fimshik
So»

PJARS

R ZPS BAEM A TR BDGEREAT - B0, hcvk S . ES HES ZFS
Bt 1 E SR O RTE (T E # A AL TGRS -

HXRZES BERHE ZE R, 1ES ILE 247 TUHHY “ZES 57 -

MEZSNBIA A FE

MRS MRS (i 52X S i sad SR bR i) . T DCRF &I H AR A
4t o ZFS A DMCFR A Horp—2e i g n] FROTE 00, (EIIERE Bah 5 & Uk TR Ry R4
BATIRGL o BEIN. AT LB P AH R Y 1508 4 PRRRF AN - ZFS R AT R 2R el B
A AR FFAHR A - IR AT R, 1581 T ALY zpoot

import @< o U :

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

tank ONLINE
mirror-@ ONLINE
clt0dd ONLINE
cltld® ONLINE

ARG, Mt tank AT FEERRG T T A« B MUHEE—E IR R ME— R85
PRIRFFPRIR - WIRE Z ARG AT AT 5 A AT DUE A B PR i gt T X 5 -

5 zpool status fi 2 H L. zpool import ki th & BFE— MR E R, Hrp
HEA RIS X — RSB E L R RTTE R -« R Eid,. B Lk S
At o AESE . QSRS i I At AR G i A e gt AT S BCR R
BHHEEEAEN. RN RARHEIE AR/ — 068 o QIR & R
AT AR TR R R TR rT Rt nl A T3t 2 277 DEGRADED (RS - 51411

# zpool import
pool: tank
id: 11809215114195894163
state: DEGRADED
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status: One or more devices are missing from the system.
action: The pool can be imported despite missing or damaged devices. The
fault tolerance of the pool may be compromised if imported.
see: http://www.sun.com/msg/ZFS-8000-2Q

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t0dd UNAVAIL 0 0 0 cannot open
c1t3d® ONLINE 0 0 0

FEATREIF 38— PRI EEE. BET ULS AN, X2 R AT A5 RIS
s - WRAFE D ilsig s aish ki, WITCES A . FI

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

config:
raidz1-0 FAULTED
cltodo ONLINE
cltldo FAULTED
clt2do ONLINE
c1t3d0o FAULTED

FEATTBIN . RAID-Z REAUIE kD AL X TERRAE A e W5 m] A TUR Bk R
TR - EREEIR ALY BRI BRI S R BC L - 7RI O
T, B ZFS 2 RTREL M E A %G IR, B2 ZFS TLiiE it 1 Sy H
filix s - 14 -

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

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

Additional devices are known to be part of this pool, though their
exact configuration cannot be determined.
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NEBRERSNZFS 7t

FRETEH T zpool import My {NTE /dev/dsk H RHHZE XA - MRS FEIET HAl
B, s S S SZ R, WA A -d e R A H 5% . #ia0 -

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

pool: dozer

id: 7318163511366751416

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

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

WREFET 2 E K WA FEE %A -d 557 -

S\ ZFs TEfiffith

T B AR S Bl @ i 12 ) 2 PR A RIR T HE € 2 zpool import i
VSRR E S A B

# zpool import tank

WRZ AW AR MR R WL AR PR AR E T AR - 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
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
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104

import by numeric ID instead
# zpool import 6223921996155991199

WARAZIR A PR S B B9 2RSS, AT DAGE A HAR PR S A%t - 140 -

# zpool import dozer zeepool

I & S HT 4K zeepool A LS HHUIE dozer o HTHIM A FREFF AR -

R R IR S 1 W ZPS TEEEH] - b8, AR M A EH A R GE
FIf - 140 -

# zpool import dozer

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

# zpool import -f dozer

- S R A TR S AT S — RG2S FRANEE . 4
TSRS AR S A LTI % U1

AT DU -RIETHES R T S AM . FREAMEKEZER. H2 U5E 254 TTH
) “fdi I ZFs 75 PR -

SR BFEIZEH
EEEOTY, TES A HE RS . H2, "CUER zpool import -m iS5 i
TSR HE RS FiY -

# zpool import dozer
The devices below are missing, use ’'-m’ to import the pool anyway:
c3t3d0 [log]

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

SABRD HE R . Bl

# zpool import -m dozer
# zpool status dozer

pool: dozer

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

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

scan: scrub repaired @ in @h@m with @ errors on Fri Oct 15 16:43:03 2010

config:

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

c3t2d0o ONLINE 0
logs

14685044587769991702 UNAVAIL 0

0

0

0 was c3t3d0

TERRF AN T SRV H SRS 81T zpool clear a SR FRIMER IR -

BV EHG A SRS, ] L2 T R - 1an -

# zpool import dozer

The devices below are missing, use ’'-m’ to import the pool anyway:

mirror-1 [log]
c3t3d0o
c3t4do

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

# zpool import -m dozer
# zpool status dozer
pool: dozer
state: DEGRADED
status: One or more devices could not be opened

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

Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.

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

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

mirror-1 UNAVAIL
13514061426445294202 UNAVAIL
16839344638582008929 UNAVAIL

0
0
0
FERE I T D HER &G 1217 zpool clear M ¥iH

HARERATEANM

[SESES)

0 insufficient replicas
0 was c3t3d0o
0 was c3t4d0

PRI R -

A DL AR At QAR Z ™ B Mk IREhRE B VR REGE FE R Bt

R - B -

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

TER BT S AR & LT &4
» FTAXFRGRIE DU B A -

o AV FESAHEIIREW SN . XHERE. B
ANBERREREEA TS ARG A S5 -

88 4% . EIE Oracle Solaris ZFS 77 fiff it
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o HS AR, R R R IR IR E R
i S AT, ATDUR R Bt s E R A - A

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

B ERZEFRESANT
FEAREIF, DLUF a4 i@l FRIRM dpoot FYELFI— MR 1R 6% /dev/dsk/c2t3d0 K5 A
W

# zpool import -d /dev/dsk/c2t3d0s@ dpool
# zpool status dpool

pool: dpool

state: ONLINE

scan: resilvered 952K in 0h@Om with @ errors on Thu Mar 10 10:28:46 2011
config:

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

MAERIRRHIE T BIEEZI e B A AL, i & L AR E IR s B 70 b

AT -

%8 B $HEH) ZFS 7t
T LA zpoot mport -b d 4-HEH B - (1L

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

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

TEIE zpool import Fi i, HIFEELTIRAEE, HIL AT DU tank BfE 0 E S
it -

state: ONLINE (DESTROYED)
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TRE TS, 1B FHRHUT zpool import -D @, HHREEIRE MM - 40

# zpool import -D tank
# zpool status tank

pool: tank

state: ONLINE

scrub: none requested
config:

NAME STATE READ WRITE CKSUM
tank ONLINE
mirror-@ ONLINE
clt0dd ONLINE
cltldd ONLINE

errors: No known data errors

IR E ARt F R S A R BN FT A e SN - £ R R RER IR A AR
%@oT%Iﬁ?,%QAE%%%m,MFKWWEu%HF Bian -

# zpool destroy dozer
# zpool import -D
pool: dozer
id: 13643595538644303788
state: DEGRADED (DESTROYED)
status: One or more devices could not be opened. Sufficient replicas exist for
the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

config:
NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
raidz2-0@  DEGRADED 0 0 0
c2t8d0  ONLINE 0 0 0
c2t9d@  ONLINE 0 0 0
c2t10d0 ONLINE 0 0 0
c2t11d0 UNAVAIL 0 35 1 cannot open
c2t12d® ONLINE 0 0 0

errors: No known data errors
# zpool import -Df dozer
# zpool status -x

pool: dozer

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

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q

scrub: scrub completed after @h@Om with @ errors on Thu Jan 21 15:38:48 2010

config:

NAME STATE READ WRITE CKSUM
dozer DEGRADED 0 0 0
raidz2-0@  DEGRADED 0 0 0
c2t8d0  ONLINE 0 0 0
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c2t9d@  ONLINE 0 0 0
€2t10d0 ONLINE 0 0 0
c2t11d0 UNAVAIL 0 37 0 cannot open
€2t12d0@ ONLINE 0 0 0

errors: No known data errors
# zpool online dozer c2tl11ld0
Bringing device c2t11d0@ online
# zpool status -x

all pools are healthy

FH4R ZFs 17 fiith

IR s B SRR Solaris Z TR (1 Solaris 10 10/09 &1 THR ) ) ZFS TEfigtz, I mf {e6i
zpool upgrade ¥ FHEM . LARIA M1 ZATRRA A MIIRE -« LA, zpool status di
BB, FI{EMETTR F-RIRRAE & @A - g -

# 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
c1t0dd ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors

AT LU A DL TR R 8 KA IRRR A R S I A TR HAR A R -

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

The following versions are supported:

VER DESCRIPTION

Initial ZFS version

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

Compression using the gzip algorithm
bootfs pool property

Separate intent log devices
Delegated administration

refquota and refreservation properties
Cache devices

Improved scrub performance

HEPE OOONOU A WNKE

= S
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12 Snapshot properties

13 snapused property

14 passthrough-x aclinherit

15 wuser/group space accounting
16 stmf property support

17 Triple-parity RAID-Z

18 Snapshot user holds

19 Log device removal

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

22 Received properties

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

SRIG, WIEITIZTT zpool upgrade &7 5 T FTA M - FIU0 -

# zpool upgrade -a

7 - WER R B S Y ZFS FRA . MITEIZT TR ZFS BRI AR Gt rP R TC IR Vi 1%
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* o0 g

1t

5

LS| Z Oracle Solaris ZFS 1R 3L R 5

REEAHUMTZZZERT 5 5 Oracle Solaris ZES R AR GE - [RIFTIAXT{# A Oracle Solaris
Live Upgrade JIRER UFS tR XA RGLITM | ZFS U RGEHIT 7 /4d -

AREMUELTET

5111 TTHIRY «
5113 TUHAY
Upgrade 23K~
5115 TR «
5120 TTHIRY
5121 TUHE «
5125 TUHIRY «
5 128 TTHHY «
5 150 TTHIRY
5 154 TTHIRY
% 160 TTHIAY «

ZHEF 515 Oracle Solaris ZFS R R ST (MEA) ~
S FF ZFS T £ Y Oracle Solaris 222535 5K f11 Oracle Solaris Live

EHE 7PS IRSUE 2 5% (Oracle Solaris W6 2245 )

U BB G ZFS fRIth (%) >

EHE 7RSS IRSCE 2R S (Oracle Solaris Flash TR SO 7¢%5 ) >
LR ZFS IR RS (JumpStart 2% )

1T 2l ZFS RS RS ECE T ZFS IR RS (Live Upgrade)”
X T A HRAFNFE A X 751 ZES SCFE”

M ZES XXM R G515

MRAL ZFS FR BUR 1R e

ARELZITRER RIS, 155 0. (Oracle Solaris 10 8/11 & 1T15HA)
B REHTHEEHERRE R, B U5 LT 3h A

http://www.solarisinternals.com/wiki/index.php/ZFS Troubleshooting Guide

LAEFNT5| £ Oracle Solaris ZFS fR 3L AR 4 ( #14 )

#n] DLy DL 75 20238 ZRS SRR R S5 i TE | 5
= Oracle Solaris ¥1I8 %% ( RERNAKAERLEKFIE)

w  GERR2AE ZFS VR IR S R Y
n 2235 7FS Flash 1RSSO -

= Oracle Solaris Live Upgrade I ¢

11


http://www.oracle.com/pls/topic/lookup?ctx=E24847&id=SRELNTS
http://www.solarisinternals.com/wiki/index.php/ZFS_Troubleshooting_Guide
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¥ UFS IR ARG TRE B ZFS IR R G -

TEHT ZFS M A 3T 5 | S35 .

TEINE 1) ZFS ARt Ol s sl 3 5 5 [ S ER5% -

{5 FH] ZFS Flash AR50 T+4% % H 51 52755 (boot environment, BE) -

= Oracle Solaris JumpStart IJ & -

o QUEECE LB S B ZFS IR R G R YL -
o QIEECE UL E B 23 BH ZFS Flash ARSI RS -

JLF SPARC B T x86 I ARG 2% [ ZFS IR RGTaIER B ZFS IOUF ARG, &
SR ZPS IR RGEH EDS 1S - BXRFISHENELELELR. HZUE 154 1T
{1 “ I ZFS IR RGEE 1T

ZFS L3 L RE
Itt. Oracle Solaris A 1ThRHI$2HE T LLF ZFS Z4ETIHE
w R E AL FIhEE . T DL&%E UFS IR RGEeL ZFS IR SUHF R S8 - &

MEAATHR . BRE SRS UFS o f&n] L AT 75 205 )38 B 2O 2
J¥ -

» SPARC: XTI Oracle Solaris %% DVD. 1H{# LT iEk
ok boot cdrom - text
» SPARC: MMERS[HT. i {HALIF iR -
ok boot net - text
" x86: MEFFIAMR AT -
»  GEH] JumpStart it B SR BELL R IIEE |

o SR DLRERCE SR LLEIEE ZFS fHt 48 € 7T 5| 509 ZFS SRSt -
o AT DL ERCE SR 2 ZFS MRIHAY Flash ISP

» {iff] Live Upgrade, fEA[LLRE UPS #RCIERGET M 2 ZFS RO RSGE - lucreate H
luactivate ay < LG BIHEGE . M0 Al SZHF ZFS WA ZFS SRS -

w  A] DAE T 1 2 AR 9 R B RS ZFS B o B, ATDUE RS
Bk At i 28 B B AR ZFS At -

o CREATE ZES Rt ) ZFS & b H BT OIS H M AR i1 w5

MAATRR PSR LT 2255 EhE -

o CYHTREEH T 2% ZES RO RGN GUI 36 DhiE o L AR PSR A 2234875
R ZFS IS R Y -

»  ARE(EABRAETHERE R UFS SRS R G B ZFS R R S -
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S ¥% ZFS FTE#% B B Oracle Solaris ZFEE 3k #
Oracle Solaris Live Upgrade £k

ST B ZFS HSCPE R F il URS BRSCHE R SR 81 Z8S IS0 R 2
Bl R DL TR -

Oracle Solaris Z{TAR =K
fEaT LA DL 5 2R 5| 5 Z2FS IR AR RGBT B ZES RS R 57
» 2% 7S RS 2G5 — M Solaris 10 10/08 & 1 THIT- i+ -

» {fif Live Upgrade M\ UFS RS fF R GETR 2| ZFS tRUMF RS — L IE 42 T Solaris
1010/08 B LA ERA TR, BLEFF2 %] Solaris 10 10/08 B LL 14 1T -

— A% ZFS TEfiE it =k

LU #8731 4 ZPS Fiith 2 TR I AC B 2K

ZFS TFfif it RURE == 18] oK

ZFS RS A GEFT 75 A f /I o] 2 [ KT URS AR SO 2R 58 T 7 /) T T 23 [
B RSB AR R R ZFS SRS TP U2 BRI A7 - BRETHOLT . it
MG fif UL A 1 UFS RS RGP N [A]— 14 -

TERG 4 4E ZFS IR R G U T N ZFS IR U R GRS, A X SRR AL fif 1% 25
IR/ NI T YRR F & - 0151509 ZFS MRS ARG B/ N ] FH i 2 [a] & B ke T
M7~ ] AR 2528 (8] DL N BRI 5 | 537355 (Boot Environment, BE) Y%l & -
A ZFS fEAg it pY DL i i 28 (R 2K
w LA ZFS IR ARG TR Y B/ NAAF N 1536 MB -
o BURSHEIFAMEE (ZFSHUEMERE) - @N{H A 1536 MB 8 KB =N -
w EVFE/DHF 16 GB WA AL S ) o W44 2S RO EE R SLan R
IR ANFEAE IR & — Oracle Solaris Z22EFE 7 QI AU A2 & ML i B RO BE K/ N
wr

o FIIAREE —(EHTHY ZFS 51 ST BRSSO MERR P N AR —
B, —MRAE 512 MB £ 2 GB LRI - AT DIE#IIA 2ed fe i B SC # = 1
KN

n  EREEAEGIRNEEZEE T dumpadm (5 B AIPIER A R/ NS IE R . WTLA
FEWIIG 22T R I B AR BRI A
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» Live Upgrade— 1 UFS fR U+ RGEIT B ZFS IR R G- ZFSBE (Boot
Environment. 5|55 ) MERE S HLE K/IN% UFS BE B #5751 KNk
TFE . IFEERS S HE KN, 298 UFS BE FRFTA SSHO% &89 A /MNIE, I
7E ZFS BE HI[ i — % K/ ZFS %« W1F UFS BE R & XA H ik &, M
FRA AT K/INE T 512 MB -

» {EZFSBEH. SREFEE R/ MEENYEENGFN—F. RN T 512MB £ 2
GB Z[A]

A LR A2 H G M 5 00 R/ N S FTde B2 K. R KNS R R SRz
E- BRELZER, 1S ILE 151 TR V% ZFS THUE & FIFEAE &SI
JN

» 5| RIE (Boot environment, BE) — [ T 7Y A HiFIFE fith 23 18] LK B E #E 1) 52 #t
LB K/, N UFS BE iT#4 /Y ZFS BE A 55 5 K2 6 GB 28R - M H:Ath ZFS
BE W FEM 51 ZFS BE &8 T BHMYE 2 A, HE2EFEEILLMEM : N
EAMEFES . BE K/NEHEMN - [Rl—#RM - FT A ZES BE {5 F AR [R5 #ifn 4
it -

= Oracle Solaris OS B —1E 2l OS Mg —E B S R AEWFTE FEHX (BR
/var ZHN) SRR RGE TR —EIEE - A, BRT AL g & 2
4h. BT HAh OS A 75 B ARt

5 MRBE svar B XEEIESE LIS B BRESE - Gl R R
Live Upgrade JTF4B{Eh ZFS BE. B Gl ILEHY ZFS Flash R4S, WITCIEE]
BEE /var BUES . W /var/tmp o

BN, #EZSEY 12 GB I ARG T Al 51 5/ ZFS R R nf gE 2 A/, BN EA
RN EEAE IR B B T 22 2 GB s 2L 25 18], T H. M\ UFS BE 17#4HY ZFS BE & A% 6 GB
fe B2 1] o

ZFS FigtEL B EK
HEAE LT ZFS i il 8 EoK -

LB AU SMIFRES o (ERIHZEL A QUi . Ja Rl DU R R 2K
LA E T8 5% e S BRI GE F b o WIERAE Live Upgrade JERE BRI (5
ASFFHMALE . FH2E B THHEE

ERROR: ZFS pool name does not support boot environments

A RZFR ZFS tRMAC B A AR . 15 S UL 64 TTHRRY “BIlfE ZFS FRth” .

x86 : T4 S Oracle Solaris fdisk 77 [X o 1% fdisk 73 X B TEZCaE R T x86 U &
Gil 2 Bh AR « K Solaris fdisk A XIEZEE. 1HS I (RS EMHERE: ¥
RIS RSE) HRg“fdisk 43 DX B HEND -

TERET SPARC FIEE T x86 U ARYE . ZES fRt g€ H T 5| SRR E L0/ N T 2
TB-
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BRI 7RSSR FE S ( Oracle Solaris HITAREE )

o REERFEEMRMG. A REERith P S RS - (e, okt s A
e o MUANSIRF gzip EAEH I -
o WIAELREAIERIMS B TE Solaris Live Upgrade iTF4 £l ZFS R R %G 17
A AR - Ay ST AT RE R SRS F

LI ZFS R ZE 4 ( Oracle Solaris F]88 <23t )

TEA Oracle Solaris & 1TfiltH1. 4] LLEEFI AR I3 3BT 0UA 203 -

o (RS B A SRR 2 9 vl 5|5 ZFS fROCIE AR GERHT ZFS Trifith -« R
BRI ZFS A T ZPS iU AR GE. WL AUf# ] Live Upgrade F5E1H UFS iR
I RGUT BIIE ZFs kit @i TR L ZFS IRXMF R GE - ARHEZ1H
B 165 WA 128 TIHIHY “1TF8 2 ZFS RS RGEEUEHT ZFS IR R GE (Live

Upgrade)” -
» (EASC E A SORZERE T N ZFS Flash AR P2 3800 8 0] 5[5 ZFS iU R G
ZFS A7-fifit -

TEFT U042 LGN ZFS f it 2 BT 152 ILEE 113 TTHIEY “SZHF ZPS B 280 2 1y
Oracle Solaris 2% 5 3K fll Oracle Solaris Live Upgrade % 3K” »

WRBAETERK ZFS R RGO 2 G I B X IF i IEA BOTR R ST, iR

2 WL 136 TUHHY “fHH] Live Upgrade i #% B2 B DX A 5t (Solaris 10 10/08) "85 141
TUFHY “5 /) Oracle Solaris Live Upgrade 1X# BT B A X A 4% (FAK Solaris 10

5/09) 7o

WRAL EELEA ZFS it W 2alid UM HE & 2RI, X R A
5y, BRAREGE S I it P R SR QT 17 i it -

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

A EE - AOEP R A TP RS TR G TR WA TR e er e

w51 A5 S ZFS SRS R GEII WA 2%
R H RSO 222 72 5 SEHIT Y Oracle Solaris & { TR R FREEAAEIE . XBITET A& %%
SR UFS I8 2 ZFS R R GE - fEL AT, SE SRS UFS - 4
R ZFS R RS R STR O ZFS (gt - 2238 ZFS IR RS 27 R
arr -
1. ffi A Oracle Solaris 22/ BB N LA F5em 5| F RGE, AR TS B U277
Al 5| S ZES IR X RS -
m  SPARC: %fTF Oracle Solaris ZZ%£ DVD, & {#HLL TG
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w51 A 5[5 ZFS RO R GG 2 (&)

ok boot cdrom - text
= SPARC: MMIZ&5 [, EH LI

ok boot net - text

» x86: WP SIAMRA LA -
Jgad mT LUSE P DU 5 85 G 2 22256/ ZFS Flash RSSO -

» JumpStart % . HRELER, HZIRHI5-2.
» WIREE . AXRELELR. ES IRl 5-3.

T AT PR UE TR A W v 51 5 ZFS U R S8 E AR e e oo ] s
HIR 55 ZFS K2R SE - M Solaris 10 10/08 Z1THRFFUR . HEE %% Solaris 10 10/08
UL B EATH BURT LAKS URS RS R GLIT R B ZFS IR R S - H R E
ZES IR RHANELZE R 185 ILE 128 TUHI “1EF5 2 ZFS RS RS a E T
ZFS FROSCHF R YL (Live Upgrade)” o

. B ZPS BRI R GE 15 ERE ZFS X - A -

Choose Filesystem Type

Select the filesystem to use for your Solaris installation

[ 1UFS
[X] ZFS

C AEEFRECEN I 2 )5, ROV IR R R A ZPs fF it AR - R

5 Jeri AT O e R A
Select Disks

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

NOTE: ** denotes current boot disk

Disk Device Available Space

[X] cltodo 69994 MB (F4 to edit)
[ 1] clt1ldo 69994 MB

[-1 clt2do 0 MB

[-1 clt3do 0 MB

Maximum Root Size: 69994 MB
Suggested Minimum: 8279 MB

T DOE R E T ZFS fRMAY — DBl ML - WIREREM DAL, W2 iR
BB GO EACE - WA e = B BB R - MRS ) MBS TR
AR, WX\ AR E — A RRYBE A TR o A IRt - 38 AT DAk
FIESE )G 2258 5 QI B GURth - AN SZRRX AR RAID-Z AL -
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w51 A 5[5 ZES RSCIE R G HIIA 2 (%)

BXRECE ZFS g M E 25 5. 1ES UL 60 TTHHRY “ZFS it iy & HIThEE” -

4, BIRBEN AN R R OB G MR, 15 B Y E RIS IR S A -
TELL R RflrR, %82 T c1tedo A c1tido FTEIRMIRER: - XN E 01 B A SMI
FREM T F 0o WR#EEEA SMIEEAE SR WLAHE B 2458 5. (HH
format SEFFRF BB AR ERREM  X . ARG EFTE I ZERF -

Select Disks

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

NOTE: ** denotes current boot disk

Disk Device Available Space

[X] cltodo 69994 MB

[X] clt1do 69994 MB (F4 to edit)
[-] clt2do 0 MB

[-] c1t3d0o 0 MB

Maximum Root Size: 69994 MB
Suggested Minimum: 8279 MB

Y15 " Available Space” (AT FZS[E]) 5K 0 MB. NNZ#ELIR A 1T 6EEH EFLFR
2o WISRIEAEGEA Y EFLARZEATRALEL . I JTGR H i 7 A format -e an < LA
SMI AR EFThRICIZIEAL . RIS EFT RS 22T -

WARAE LI R A QI G R, An] e 2R 2 IRl . ARER. 185
DLEE 120 TUHEY < RIS ERR ZFS fiith (%23E)5) 7.

N ZFS s T — P MRS R — R, SRE U IR
Configure ZFS Settings

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

ZFS Pool Name: rpool
ZFS Root Dataset Name: s10s u9wos 08
ZFS Pool Size (in MB): 69995
Size of Swap Area (in MB): 2048
Size of Dump Area (in MB): 1536
(Pool size must be between 6231 MB and 69995 MB)

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

5. (ERCBERER . fAonT DU 7L 75 02 [RTRS Bl e b il B 5 (50 T (B P 2 (R B
ZFS M EFR « AR AFR - WAL R STt 15w K/ (RTERE) o Bl
& AT AZERAE(E - SN fEn] DUE SRR /var UIFRGHITT I -
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AT 5[ G ZFS IRICPF RGN V)R 25 (&)

5 5-1

FERLR G AREHESE R O 2 sBE -

ZFS Pool Name:

ZFS Root Dataset Name:

ZFS Pool Size (in MB):
Size of Swap Area (in MB): 2048
Size of Dump Area (in MB): 1536

(Pool size must be between 6231 MB and 69995 MB)

rpool
zfsBE
69995

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

T DL 2 B SO (Al sy e ) - Bl .

6. TEMERIGIZ RN R,
Profile

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

118

Installation Option:
Boot Device:

Root File System Type:
Client Services:

Regions:
System Locale:

Initial
cltodo
ZFS
None

North America
c(c)

Software: Solaris 10, Entire Distribution
Pool Name: rpool
Boot Environment Name: zfsBE
Pool Size: 69995 MB
Devices in Pool: c1t0d0
cltldo
7. BESTERIG. BEREEBMN ZFS FAEMASUERGHE E - Bl -
# zpool status
pool: rpool
state: ONLINE
scrub: none requested
config:
NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t@0d@sd@ ONLINE 0 0 0
c1lt1ld@s®@ ONLINE 0 0 0
errors: No known data errors
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 8.03G 58.9G 96K /rpool
rpool/RO0OT 4.47G 58.9G 21K legacy
rpool/RO0T/zfsBE  4.47G 58.9G 4.47G /
rpool/dump 1.50G 58.9G 1.50G -
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w51 A5 ZES ROCIE R G HIIA 2 (&)

rpool/export 44K 58.9G 23K /export

rpool/export/home 21K 58.9G 21K /export/home

rpool/swap 2.06G 61.0G 16K -

zfs list fHAEFIFRIR T AR/, 140 rpool/R0OT H3K: 1ZH REGAE T A
CIRICIE

8. BIEIF—frfig i rh Al HAt ZFS 5] 52055 (boot environment, BE). 1] LL{# F

AA
lucreate fi % o

TELLT /R, Gl T 44 2fs2BE B#T BE- 20 BE @74 /) zfsBE. U zfs list i
HFR - (B2, lustatus fii i ASHHIA M ET BE. E 2T BE BIE#TERK -

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

GNERAE N — it HP B RT ZFS BE. 15 (0 A UL N IDTEEE -

# lucreate -n zfs2BE

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

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/c1t@d@s0@> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/clt0d0s0>.
Comparing source boot environment <zfsBE> file systems with the file

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

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

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

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

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

FER — A G ZFS BEI . (] ZFS wu AN RIEERE Al SZ B G BE - A K AHH]
Live Upgrade #F{T ZFS T E L EA(EE . 165 ILE 128 TTHRY 1T 2] ZFS fi
ARG T ZFS fROCHE RS (Live Upgrade)” -

9. ¥ETR. BIEFTTISHEE . Hil0-

# lustatus

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

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

rpool 8.03G 58.9G 97K /rpool
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w51 A5 ZFS RO R G WIIA 2 (&)

rpool/ROOT 4.47G 58.9G 21K legacy
rpool/RO0T/zfs2BE 116K 58.9G 4.47G /
rpool/RO0T/zfsBE 4.47G 58.9G 4.47G /
rpool/RO0T/zfsBE@zfs2BE 75.5K - 4.47G -

rpool/dump 1.506 58.9G6 1.50G -
rpool/export 44K 58.9G 23K /export
rpool/export/home 21K 58.9G 21K /export/home
rpool/swap 2.06G 61.0G 16K -

10. ZMNFH BESIS. 1H{#H lwactivate 4 -
» SPARC— USR5S &E & ZFS g, 1B boot -L v ST xE 7] Y BE -
B, TEET SPARCHIARSG . WI{#H A boot - L iy W/~ ] FHAY BE 71138 o 22
BT BE zfs2BE 5|5, IHIEFEET 2. A, #A G RAY boot -Z AT o

ok boot -L

Executing last command: boot -L

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

2 zfs2BE

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

To boot the selected entry, invoke:

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

»  x86— @1 GRUB K HUifiE E 5[ 51 BE «
ARG|F ZFS XM RGEZE R HZ ULE 154 T N ZFS IO R GE51F .

v A EEEG ZFs Rith ( REKfF )
U S T DA 26 BRI T LA %% 2 A
BB RRRA (. 155 ILF 160 TOFHAY 101 £ Z6S SO R B

1 ERIERIEAPIRE -

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

NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
clt@d0s@ ONLINE 0 0 0
errors: No known data errors
2 MImEZAEE . UEERGRE .

# zpool attach rpool clt0d0s0 cltld0s0
Make sure to wait until resilver is done before rebooting.
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LI ZFSHRTEFE S ( Oracle Solaris Flash 3443 %2 3E )

3 BEERERS . WAEHRSETK -

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

NAME STATE READ WRITE CKSUM

rpool ONLINE 0 0 0

mirror-0 ONLINE 0 0 0

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

errors: No known data errors

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

resilvered 7.61G in @h3m with @ errors on Fri Jun 10 11:57:06 2011
4 WIFRREFAMUNEZNHEERISIZ-

5 WMALE . RERZBINFHHESIZF.

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

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

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

f o AT DR AT 77 206 Flash VRSS2 1 -

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

Gt

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

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

= JA Oracle Solaris 10 8/11 &ZATh 46, o] LA FAZ B X2 2E1 Flash IHRY SR G2
R B ZFS X REN ARG - 1Ly, AT LUH A Flash VRSSO tuupgrade @i %
B HT#5 % ZFS BE -
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122

»  HRE(EIA R GG 5 QI ZFS Flash IHFSSCIFHY R GURHIRI Y 2R 45 _E 225 Flash IA43C
fFo Bl 7E sunav 4T L BIEEAY AR SCAF IR 2238 2 sundu R &L L -

w  FUSERHE A ZFS Flash VRSSO PUT SE R0 0R 22585 - TCEE%03E ZFS IS R
Flash Z& B HRY SO, W ICVE 2 3EE & UFS/ZES IR SCH: -

» M Solaris 10 8/11 ZAThIT5 . #J LAE UFS Flash HHS SO P25 ZBS #ROCHE R
Hi. I
»  QISRTE JumpStart BCE SCAFHR{# A pool XBEF . UFS Flash ARY UK 2244 £ ZFS
R
pool rpool auto auto auto mirror c0t@d0s® cOtld0ds0
» (/] UFS Flash VAR EIT 2 B A28 /AR]85 ZBS (E U ARG -

o BAVIRFRIE TR ((EDTHRIBIRERIN) - LR Flash U1
FSCHFIE . U AEQUREIR PSRN S| S ZBS BE A T . (2. (/1 flarcreate
5. flar 45 1) -R rootdir SESUTRSINT AT LU 4175 | S 10K LIS S bt
U

= ZFS Flash AR A S F7 FH TELAG FIHERR 5D XY flarcreate Ml flar dn 1k
T o fA L BE M ZFS Flash AR FRHEBR B EiH 4 -

»  ZFS Flash HFYSCHEASZHF flar info > - HI400 -

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

TEF ARG F 2228 43 Solaris 10 10/09 8L DL FRYLZITHRIG . W LLEIE A T 22 B in
F LMY ZFS Flash JHRY SO o« FEARTFRATT -

s FEERY FHA flarcreate a2 Gllf# ZFS Flash AR SO - R BT A $dE
B (R T SHEMEES ) #EFETE ZFS Flash IR SCHEH -

n  TERHEMRSS A LA — S Flash AR SRS B JumpStart Bl e SCHF -

» (EEIRARGE % ZFS Flash HRS S -

{5 ] Flash A4S 2258 ZFS AR 37 DUT IS 2850 -

» {fiff] flarcreate B{ flar i % IWFEERY ZFS FRIM A Flash IHRYSCHE - R AEE
FE s 2B A R Flash R4S

» {fif] flarcreate -D dataset M\ Flash IS4 FHERR R E R 6 - W LLZ IR {H itk
WEIORHERR 2 B 4 -

2% 58 ZFS Flash MRS SRR B2 T 07 LB R S -

» QI [ Flash IHECSCHFR R SE ERVEB AN EHEE > 245 2EEH R RS EEHTE

s EAE AR RS AT HERR A B R SRBR S o« SCHAE FIFE G B ARG TR
Flash JARYSCAEH -

o R PR S AT QI IR SRR i 2 R -

= Flash IR SCAFIAL TG SRR BE fEARE RS LRGN BE. RN th@EkE
BE -
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LI ZFSHRTEFE S ( Oracle Solaris Flash 3443 %2 3E )

w52 {1 ZFS Flash MR SR R SE (JumpStart 2% )

TEFE ARG E T4 5] Solaris 10 10/09 B LA ERYAATHRIG . wh Al €% ZFs iRty
Flash IH#53CfF « 140 -

# flarcreate -n zfsBE zfslOupflar
Full Flash

Checking integrity...

Integrity OK.

Running precreation scripts...
Precreation scripts done.

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

Archive creation complete.

Running postcreation scripts...
Postcreation scripts done.

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

EERFZERSawm ARG . Q@ TZREM ARG JumpStart BLEL S - 4l
. CUFBCE S T 222 zfs10upflar IHRS SO -

install type flash install

archive_location nfs system:/export/jump/zfsloupflar

partitioning explicit

pool rpool auto auto auto mirror c0t1ld0s@ c@t0d0s0

w53 A5 S ZES IS RGUN WA 28 (Flash AR SCIF4%E)

J& AT LA FE Flash 23S TR 2258 ZPS IROCIFRGE o REGETEAE ZFS Flash AR5 EL48
I HATH .

1. 1E "Solaris Interactive Installation” (Solaris 38 A 2\%C%%) B, 1%+ F4 Flash &
T o

2. TE "Reboot After Installation" (ZZ%Ef5E#HT 9 5M2) FEFH . EFE "Auto Reboot” (H
BHEHT 515 ) B "Manual Reboot" (FEHEHT5|F) LI
3. 7E "Choose Filesystem Type" (GEFESCAFRGLAL) BiFd. EFE ZFS.

4. 1£ "Flash Archive Retrieval Method" (Flash R4 /71 ) FiEp, EFERZEH
. WI"HTTP"~ "FTP"~ "NFS"- "Local File" (AMISIfF) ~ "Local Tape" (A<Hiifz
iff) B "Local Device" (AHIZ#) -

B4, 4R ZFS Flash TR SCHF2 I NFS fi S5 a2/, 518 NFS -

5. 7£ "Flash Archive Addition" (Flash VAR4FfIN) BT, $57E ZFS Flash AR SCAAUAL
H o

BN, ERAIE R NFS RS ds. 16 G H 1P bl bl iR S5 as . ARG HEE ] ZFS
Flash IHA5 XA FHER 12 -

NFS Location: 12.34.567.890:/export/zfslQupflar
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mls-3 550 ZFS IR ARG WIA 2% (Flash IHESSCIF 2245 ) (&)

6. 1E "Flash Archive Selection" (Flash IHR4ET0) FE&E. #IAKZE 7] ZFSBE %4
Ko

Flash Archive Selection

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

Retrieval Method Name

NFS zfsBE
7. BEETRN—HRE (5UaLEEM)  RIEEES EHECE AR L -
»  Select Disks (1ZEFFEfAEL)
» Preserve Data? ({fEAE(HEIZ?)
» Configure ZFS Settings (A& ZFS (& )
HEMEEE . AFILEFE "Continue" (4KEE) T -
i -

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

ZFS Pool Name: rpool
ZFS Root Dataset Name: s10zfsBE
ZFS Pool Size (in MB): 69995
Size of Swap Area (in MB): 2048
Size of Dump Area (in MB): 1024
(Pool size must be between 7591 MB and 69995 MB)

WIER Flash IHFY SO ZFS &340 B B & H BB fvar SUHE RS
TWio FEXMER T /var 2B EHBA T EAEERS EVACE T K-

= {E "Mount Remote File Systems?" (RIS RGINS?) FrHEH. &1
"Continue" (4K%E) -

» HE "Profile” (BLESMF) b, SAJGHE P4 dATIEATE S . SN
Begin_Installation (F2) -

B -
Profile

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

Installation Option: Flash
Boot Device: cl1t@do
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RIETFSRLHERS (JumpStart £3E )

wls-3 5500 ZFS IR RGEHIRIIA 2245 (Flash IHRSSCIF 238 ) (&)

Root File System Type: ZFS
Client Services: None

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

T IFSIRXH RS ( JumpStart 3 )
A LA JumpStart Bl B SO DL %e%E ZFS #R U 2 28 UFS ISR 55 -

ZFS F#7E 1Y JumpStart Bt B SV HTHY pool KHETF o pool KT ELRE—HHY
R, FELA G E— P HRY 5| S E55% (boot environment, BE) « f&H] LA FH bootenv
installbe XHEF LK bename Fll dataset ZEIHHE AL BE B4 FRAT G @ M /var FHE

o,
A RAFH JumpStart DIREN—BEE . 1§ S UL (Oracle Solaris 10 9/10 2245 : HE X

7

JumpStart fIELEE) -

WIEREAETE R ZFS #RSCHF R SR JumpStart 2242 R BB XL HiF BB &
%5, HS UL 136 TIHRY “fH Live Upgrade 1T 7% 8 4 H A X3 HY R 45 (Solaris 10
10/08)” 828 141 TTHY “{# H Oracle Solaris Live Upgrade ;TR 8l A B X RS (&
X Solaris 10 5/09) ”

ZFS B JumpStart X

ZES 52 JumpStart B SHFEF A0 PEUEF DL T 3580

auto EIRMRE - SCHUEEEE AN . S RBR R A NSRS
WLUEAR A - e AR T (I A - (BRI F /
) AL A W25 LR AR AT A

Bln. WAHRFET T cotodoso. MITEFSTE all B auto R HE I 2 0IH R Al fE
Rt fo B0, w DA R E AR S B4R -

T ZES fRUEI . auto KBEFHY TAEITZ5E att REEFRAL HEs
AR A FH T 2 22 1] -

bootenv  FRIAG [ FEAEERHIE -

FEFALLT bootenv S8 i n] QI il 5 FHY ZFS FREAA -

bootenv installbe bename BE-name [ dataset mount-point]
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REZFSRITHERL (JumpStart 2235 )

installbe A ZHEH bename LTI BE-name bR IRAIHT
BE -
bename BE-name FRIREE 2245/ BE-name -

W5 bename ¥ H 5 pool FH#EF L. N4l
it BE -

dataset mount-point {5 AT dataset KB Al bRiHd 5 AR AR S 7 5

1 svar 8RS o mount-point {H 4 AR T
/vare 40, FAME /var BHEER booteny IEIETT
REUTT -

bootenv installbe bename zfsroot dataset /var

pool SE SCEARET IR . R DLT SRR

pool poolname poolsize swapsize dumpsize vdevlist

poolname

poolsize

swapsize

dumpsize

vdevlist

FRIFE QIR E AR o B FH$EE W9 K/ (poolsize) F$5
E—AEE MR (vdevlist) BIIZM - poolname [HA
NAMAEIE B FR. B S B S .

$esE AR A/ A AT LU auto B existing o 7E%:
ERLIREN (MBEA/NE) T auto EABR ITAER K
it A - BRAEEI g (7 GB) $57E. A/ A MB
I -

$er5 B QIR MR - autol BT TG IIAE A
/N e ST LU size (367 A/l - BRE@IT g (%7 GB) 45
. AN/, MB B

e ORI G A o auto (EHFRIIF I FHER & HIFE ik
RN o SEATUUER] size (EFEE AV - BRAFEDL g (R
GB) fH5E. AMWIAR/INEH MB Jy 54 -

FEE A T A A — D E R MR - vdevlist FIFE 5 zpool
create ap CHUREZUAHIA] o BERT. AIRFEE 7 2B, NIV
SCFPBRRBCE o XTI, vdeviist IR & L2 R - any (H
TR LN 2 — D A& -

TSR 2 DAL, (B ARt R/ e E AL i
N E - BRUEGRFETENEZER. H2 0
£ 60 T “BHRAF AL E” -

ZFS B JumpStart Bt & 3 {4 R
AT T ZFS FfE 1 JumpStart BCE SR -
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RIETFSRLHERS (JumpStart £3E )

DL BB SCHFTE pool newpool FRIFAHTIE (HA/INE auto BT H ShiX & V8 €t
FR/N) HHUTIIME % (B install typeinitial install$57E) o SCHLIXIERIHE
G R/ NEZIE (H auto REETFHARIN) - RAWEHREIE (Hnirror XEF
PRiR. WELFEE N cotodose Fll cot1deso) o ffiH bootenv KEEF IR E 5| SIS

fiE. DIRBET installbe F/n&4EHT BE. i 7 s10-xx Y BE

install type initial install
pool newpool auto auto auto mirror c0t0d0@s® c0t1ldos0
bootenv installbe bename s10-xx

DL B S E 4 0 newpool BIFTIH ( K/ 80GB) HIEUITHIGA & (HRHE+
install typeinitial install$8%E. {#F] sunwcall JCi%E) - BIEZMAT A 2 GB Y
TH AR 2 GB WG . R HEAEE P A 2 LLAIEE 80 GB ith 1Y a] F 1% & F4 B B D
B MBREHXFEM DR, MR (I bootenv KHEFF 5 | FHEHFHEIRE
NIBE KRBT installbe Z3EHT BE: H-OIE 4  s10-xx 1 bename -

install type initial install

cluster SUNwWCall

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

JumpStart 24 AL VEERIRT €145 ZPS fRWDAIRE 42 | (R EE 0L UES SCHERSE - A7
RYNHEUE LI - U2 BT AT LU P MRS (TRl EAoke
BT R Fok

ZFS B9 JumpStart [5) 7
JFAATT A1 S ZES HSCPE R GEY JumpStart 2062 Bl 15 HELL T I

o BORBERINE ZFS fAfth FH T JumpStart 205 DLAIEE AT 5 21 ZFS HROCAF R SE - 1
AU SRR DU N B TE R Gl — T ZFS A7t -
pool rpool 20G 4G 4G c0t0d0os0

o DR F TN R A A A Q05 113 TUHPRY “SZRF ZFS AT Ry
Oracle Solaris %% £ 3K #] Oracle Solaris Live Upgrade £ K> HIATIA o #l40. DL F Al
HEPRLARER 7B R R A AT ZHY -
install type initial install
cluster SUNwWCall

pool rpool all auto auto mirror c0t0d0 cOtldo
bootenv installbe bename newBE

PR 7R B AR A 0 8 2 v AR 32 Y
install type initial install
cluster SUNwCall

pool rpool all auto auto mirror c0t0d0s0@ cOtld0s0
bootenv installbe bename newBE
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ERBE ZFS IR R BB E #7 ZFS 1R F 5 (Live Upgrade)

T 22 ZFS 1R M R o B #T ZFS 1R M F R 4% (Live

Upgrade)
5 UFS 4L{FHEHY Live Upgrade SHREDDIARTA. 3 ELIE T0E 77 205 SR i A TR P 9 —
B
HRULT T AR -

= UFSBE 2| ZFS BE BiE %%
v [ UFS RS RGEITFS B ZFS 1RO RS, Ml -p it IiFE E I ZFS 17
fitith o
o MR UFS IR RGHEAFR R EEEHMAE W REX Ly 35 2 ZFS iR
it .
»  7E Oracle Solaris 10 8/11 ZATHRH. ¥ UFS IR X R GiT# B ZFS R S 1 R Gt
A LAFEE BRI /var XX RSE
s B UFS IR RGITR R ZES IR R G B AR TR T -
1. LN TFH Live Upgrade IEFMEF (WIRFE) -
2. TEAEATEET SPARC B T x86 I SZHF R &L L. Z2%E 4RIl Oracle Solaris 10
ZATHR (Solaris 10 10/08 F] Oracle Solaris 10 8/11) - B¢ {3 FbRAETFH AL M
HiiY Oracle Solaris 10 & THRIFATFH 2 -
3. J&1T Solaris 10 10/08 B LA WA TR . 08 ZFS IR R G Al ZFS f7ifith -
4. f#iH] Live Upgrade ¥ UFS #R U R G812 ZFS FRSUHF R %% -
5. {8 luactivate a7 < ¥4% ZFS BE -

» %I FZR ZFS BE

» A LUH A tuupgrade @ SAEFN I 1Y ZES BE. 1A 0] LA{# A tuupgrade it
ZFS Flash RSSO T+ £ ZFSBE - HXEHE. 155 Wi 5-8 -

»  TE[E-— P EEE TR ZFS BEHT . Live Upgrade AJ LU FH ZFS BRHRFI M hAE -
. QI BE tLE LRI A2 TIPS 2 -

n XEGEBSZEF - AT LI EE XA RS, {ETE Solaris 10 10/08 %17t H1 SZ#£5 /D
BARR - M Solaris 10 5/09 Z1ThR TR, ZFREZMXIBIE . EXEZEE. 155
UV
= 58136 JUHIY “fE ] Live Upgrade 1T 8 H R B XIS R ST (Solaris 10 10/08)”

» 5141 TUH “f A Oracle Solaris Live Upgrade 1T 8 B X R 48 (5K
Solaris 10 5/09)

MRETMEEXIBARS . 1§25 0% 129 TTH “[@H] Live Upgrade 1T F% 5L #
ZES IR ARG (AEAXIER) 7.
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ERE ZFS IR R BB E #7 2FS iR FR 5 (Live Upgrade)

2% Oracle Solaris Z#£ ] Oracle Solaris Live Upgrade TIREMUTEANE E . 1ES UL (Oracle
Solaris 10 9/10 Z#EF5 R : Solaris Live FF 4RI FHEARI) -

K ZFS Ml Live Upgrade ZKIWEE . 155 UL 113 TUHRY “SC8F ZFS AT 2L 21y
Oracle Solaris %% 225Kl Oracle Solaris Live Upgrade 3K~

Live Upgrade Y ZFS iT % o] &

{#iF Live Upgrade % UFS RS RGUTFE B ZFS IR ARG 2 1. &AL IR

= Oracle Solaris Z3EF2 /7 GUI WUAREEFH LA 7] F - M UFS IR R G5 ZFS FR L
HRGHITH - BN UFS XHRGIH TR 2 #H Live Upgrade »

»  TEHT Live Upgrade #{E 2 Hii. RGNS T35 50 ZBS 1At - thoh. BT
HIRS [ SER ], 2 A AN 2 B 1 2 01 ZFS FRth 140

# zpool create rpool mirror c1t0d0s0® cltld0s0

ATt 2 /. B EA Tt A B A SMI (VTOC) #2851 AN & EFT AR
%o MR SMIAREEFN AR ERS IERINCE R E RS X ITTE - 18
RKEFIEOT . FrEMEAENAL T B H TR R

s FEABEfHEFH Oracle Solaris Live Upgrade M ZFS BE | UFS BE - 4154 UFS BE iT#%
F|ZFSBE. } HA&E UFSBE. MIW] LM UFS BE 8( ZFS BE 5| 5 -

= JE7{HH zfs rename @i ¥ E @i % ZFS BE. [ Live Upgrade JCiE 2] 44 FR 5
Yo FEEmS (U ludelete) FFEKM - Khr b, MFAEYREMHHELAE BE.
RIEGE WAL LE BT X

» QIEEFAHBE (EBERWE) B AREMA -f+ -x~ -y~ -YFll -z ZETIFEE BE FHE
FEENHRHERR U - FELLMIE OO . o] DA A B FE R HERR TR -

UFS -> UFS
UFS -> ZFS
ZFS -> ZFS (different pool)

» IR LI Live Upgrade f§ UFS iU RGU M2 ZFS R RSE. (HABERA
Live Upgrade TH AR F RGBS R S8 -

» ABECEA oA QIR EGERS ZFS (RO R S -

£ LiveUpgrade TS EFH ZFS IR E L (
BEHXIE )

LA R B RAOAT R UFS fR3CH RGO E ZPS IR AR GE, DL AT SE 3T ZFS fiRSC
PR -

WRE TR EEHT BRI RS E5 LT &1
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ERBE ZFS IR R BB E #7 ZFS 1R F 5 (Live Upgrade)

= 5 136 GUHHRY “[d ] Live Upgrade i7#% B2 B A X1 A 4t (Solaris 10 10/08)”
w58 141 TUHAY “fH Oracle Solaris Live Upgrade iER B B G X 258 (AR
Solaris 105/09) ”

R s-4 fH Live Upgrade ¥ UFS IR R G0 E M 2 ZFS IR R 5E

DL /B3 BA QAT AN UFS #R S R GT RS 2] ZES IR R S8 - & UFS IR XX ARG
25l BE ufsBE HH -c JETARN o QIR AEFE LR -c . W47 BE AFREELE Jik
4R HTBE zfsBE HH -n JETARIA « 7EHUT lucreate BEEZ A, ZFS fEAEM L AT
1.

WL R TAN 2 3 1 B QI ZFS Tttt A REFE ZFS FEffith nl TR A nT 515 - ]
T 2 A IR FR AR E A T R £ B A SMI(VTOC) SR EFTFRZE o QA H
F SMIBR2E BT £ I E AR, IR B R RS X7 5 - FERZ AL
BT, FrE#EAERNA TSR TRt e

# zpool create rpool mirror clt2d0s0 c2t1d0s0

# lucreate -c ufsBE -n zfsBE -p rpool

Analyzing system configuration.

No name for current boot environment.

Current boot environment is named <ufsBE>.

Creating initial configuration for primary boot environment <ufsBE>.

The device </dev/dsk/clt@d@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <ufsBE> PBE Boot Device </dev/dsk/clt0d0s0>.
Comparing source boot environment <ufsBE> file systems with the file
system(s) you specified for the new boot environment. Determining which
file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

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

Source boot environment is <ufsBE>.

Creating boot environment <zfsBE>.

Creating file systems on boot environment <zfsBE>.

Creating <zfs> file system for </> in zone <global> on <rpool/RO0OT/zfsBE>.
Populating file systems on boot environment <zfsBE>.

Checking selection integrity.

Integrity check OK.

Populating contents of mount point </>.

Copying.

Creating shared file system mount points.

Creating compare databases for boot environment <zfsBE>.

Creating compare database for file system </rpool/RO0OT>.

Creating compare database for file system </>.

Updating compare databases on boot environment <zfsBE>.

Making boot environment <zfsBE> bootable.

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

updating /.alt.tmp.b-gD.mnt/platform/sund4u/boot archive

Population of boot environment <zfsBE> successful.

Creation of boot environment <zfsBE> successful.

lucreate IR{ESERRG . {#FH lustatus a7 A& BEJRZS - 440 -
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i s5-a f#F Live Upgrade ¥ UFS fR X1 RGEITHS B ZFS IR #4: (&)

# lustatus

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

KIa, BEE ZFSHEMFIFR - FIa -

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.17G 59.8G 95.5K /rpool
rpool/RO0OT 4.66G 59.8G 21K /rpool/ROOT
rpool/RO0T/zfsBE 4.66G 59.8G 4.66G /
rpool/dump 2G 61.8G 16K -
rpool/swap 517M 60.3G 16K -

B NoE. I tuactivate ar WG T ZFS BE - 940 -
# luactivate zfsBE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfsBE>.

3k >k ok ok 3k >k sk 3k >k ok ok 3k >k ok K >k ok ok 3k >k ok 3k >k ok ok 3k >k ok k >k ok ok 3k >k ok 3k >k ok sk 3k >k ok 3k >k ok ok 3k >k ok 3k >k ok ok >k >k ok k >k ok ok >k >k ok ok >k ok ok >k k ok

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

3k >k sk ok 3k >k ok ok sk ok ok Sk ok ok Sk ok sk ok Sk ok ok sk sk sk ok Sk ok ok sk sk sk ok sk ok ok sk sk sk sk Sk sk ok sk sk sk sk ok ok ok sk sk sk koK ok ok sk ok ok ok ok ok ok ok ok ok ko kokok

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

BETR, RAGHENTS % ZFSBE-
# init 6

FfIIA ZFS BE s {5 AL TE EDIRAS -

# lustatus

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

R Y)HLE UFS BE. Wi EHT § ALET | T ZFS BE B BRI FTHE ZBS TRttt K9 EA]
TE UFSBE HAEHBHATH -
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m#l5-4 (% Live Upgrade 1 UFS fR3CPF R GEITHS 2] ZFS IO R 5L (%)
MR AT Z UFSBE, A LAH#H] Ludelete i <15 HLAMER -

=Ml 5-5 {# ] Live Upgrade ) UFS BE fill& ZFS BE (E15 LAY /var)

TE Oracle Solaris 10 8/11 Z1THEH . FILLHER] lucreate - D LTI E1E B UFS IR X &
IR £ ZFS IR XX ARG, B RMAT /var XIFRYGE - TELLFRfId. BIER
UFS BE T 2| — B A B /var KRS ZFS BE -

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

Determining types of file systems supported

Validating file system requests

Preparing logical storage devices

Preparing physical storage devices

Configuring physical storage devices

Configuring logical storage devices

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <c0t0d@s0>.
Current boot environment is named <c@t0d0s0>.

Creating initial configuration for primary boot environment <c@t0d0s0>.
INFORMATION: No BEs are configured on this system.

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

Updating system configuration files.

The device </dev/dsk/c0t1d@s@> is not a root device for any boot environment; cannot get BE ID.
Creating configuration for boot environment <zfsBE>.

Source boot environment is <c0t@d0s0>.

Creating file systems on boot environment <zfsBE>.

Creating <zfs> file system for </> in zone <global> on <rpool/R0O0T/zfsBE>.

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

Analyzing zones.

Mounting ABE <zfsBE>.

Generating file list.

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

100% of filenames transferred

Finalizing ABE.

Fixing zonepaths in ABE.

Unmounting ABE <zfsBE>.

Fixing properties on ZFS datasets in ABE.

Reverting state of zones in PBE <c0t@d@s0>.

Making boot environment <zfsBE> bootable.

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

updating /.alt.tmp.b-iaf.mnt/platform/sundu/boot archive

Population of boot environment <zfsBE> successful.

Creation of boot environment <zfsBE> successful.

# luactivate zfsBE

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

Modifying boot archive service
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Ml 5-5 {#FH Live Upgrade ) UFS BE filJ# ZFS BE (E15 LAY /var) (&)

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

BE IR ZBS 2% - Filin

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 6.29G 26.9G 32.5K /rpool
rpool/ROOT 4.76G  26.9G 31K legacy
rpool/RO0OT/zfsBE 4.76G 26.9G 4.67G /
rpool/RO0T/zfsBE/var 89.5M 26.9G 89.5M /var
rpool/dump 512M 26.9G  512M -
rpool/swap 1.03G 28.0G 16K -

i 5-6 {#iH Live Upgrade J\ ZFS BE fllf# ZFS BE

FE[R]—3t A )\ ZFS BE €13 ZFS BE E & IRGHE . KLV E(H A ZFS RIRFI R ThEE - 4
Y FiTHY BE 3F BETE R — ZFS W, I A] LB - p jE T

WHRE LA ZFSBE, 15 HT LT #BAERIERE W BE 515 -

= SPARC: AJLU#H boot -L ap 2 ¥R BE. 2805, f#H boot -z iy S — &
MHIS[ S/ BE

= x86: AL GRUB EHH1%EFE— BE-
ﬁ?&%ﬂ l:l/u\’ “EJ/IJ_!LT,Tﬁ 5 120

# lucreate -n zfs2BE

Analyzing system configuration.

No name for current boot environment.

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

Creating initial configuration for primary boot environment <zfsBE>.

The device </dev/dsk/c1t@d@s0@> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/c1t0d0s0>.
Comparing source boot environment <zfsBE> file systems with the file

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

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

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

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

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.
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Ff5-7 ¥ ZFS BE (luupgrade)
T L P P 5 5 0 7 ST 25 BE -

AR RRAT
s {#HH tucreate MBI £ H BE -

o S BE WSS
= f/] Luupgrade i S MR R B # S 7 DUSE T ZFS BE -
# lustatus
Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes no no yes -
zfs2BE yes yes yes no -

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

Adding packages to the BE <zfsBE>.

Processing package instance <SUNWchxge> from </net/install/export/sl@up/Solaris 1@0/Product>

Chelsio N11@ 10GE NIC Driver(sparc) 11.10.0,REV=2006.02.15.20.41
Copyright (c) 2010, Oracle and/or its affiliates. All rights reserved.

This appears to be an attempt to install the same architecture and
version of a package which is already installed. This installation
will attempt to overwrite this package.

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

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

Do you want to continue with the installation of <SUNWchxge> [y,n,?] y
Installing Chelsio N11@0 10GE NIC Driver as <SUNWchxge>

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

Installation of <SUNWchxge> was successful.

Unmounting the BE <zfsBE>.
The package add to the BE <zfsBE> completed.

s, AL HTHY BE R 58 5T B BCHTIY Oracle Solaris & 1T - #1401 :

# luupgrade -u -n newBE -s /net/install/export/slOup/latest
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=fl5-7 FHTZFSBE (luupgrade) (&)
Hrf s S E Solaris ZZ4E/ T RAIN B -

= 5-8 {41 H] ZFS Flash IHF4 S {40173 ZFS BE (luupgrade)

£ Oracle Solaris 10 8/11 Z1THH'. T LA{#H Luupgrade @i % WERH B ZFS Flash A543C
{0Ilid ZES BE « EAT R MR

1. NEA ZFS BE £ R G 0% Flash IR S -
#ian -

master-system# flarcreate -n s1l0zfsBE /tank/data/sl0zfsflar
Full Flash

Checking integrity...

Integrity OK.

Running precreation scripts...
Precreation scripts done.

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

Archive creation complete.

Running postcreation scripts...
Postcreation scripts done.

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

2. FEET FARGIAIEER ZFS Flash HAS SRy T B vl RG] -
AIRERY Flash VRS AL E AR A M SCAERSE - HTTP~ FTP - NFS %5%
3. EViERG EAIE— 2 AR H ZFS BE -
] -s - EIHE E IX 2 22{d ) ZFS Flash ARSI A A% F BE -
i -

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

Determining types of file systems supported

Validating file system requests

Preparing logical storage devices

Preparing physical storage devices

Configuring physical storage devices

Configuring logical storage devices

Analyzing system configuration.

No name for current boot environment.

INFORMATION: The current boot environment is not named - assigning name <s1@zfsBE>.

Current boot environment is named <s1l@zfsBE>.

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

INFORMATION: No BEs are configured on this system.

The device </dev/dsk/c0t0d0@s0> is not a root device for any boot environment; cannot get BE ID.
PBE configuration successful: PBE name <sl@zfsBE> PBE Boot Device </dev/dsk/c0t0d0s0>.

Updating boot environment description database on all BEs.

Updating system configuration files.

The device </dev/dsk/c0t1ld@s0> is not a root device for any boot environment; cannot get BE ID.
Creating <zfs> file system for </> in zone <global> on <rpool/R0O0T/zfsflashBE>.
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=5l 5-8 {41 F] ZFS Flash IHF4SC{4- 1173 ZFS BE (luupgrade) (&)

Creation of boot environment <zfsflashBE> successful.

4. ¥F ZFS Flash GRS S22 5] FH BE H -
#an -

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

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

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

The media is a standard Solaris media.

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

Checking for existence of previously scheduled Live Upgrade requests.

Constructing flash profile to use.

Creating flash profile for BE <zfsflashBE>.

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

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

The operating system flash install completed.

updating /.alt.tmp.b-rgb.mnt/platform/sundu/boot archive

The Live Flash Install of the boot environment <zfsflashBE> is complete.
& BE

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

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

6. HEHTIIFARY

clone-system# init 6

{£HA Live Upgrade TS AR E B XRS5
(Solaris 10 10/08)

ALL#FH Live Upgrade JT#% A XU R SE . {HIE Solaris 10 10/08 41T hftH SCHF L &
AR - ﬁn%ﬁ%ﬁﬁ%@u Solaris 10 5/09 B LA F&1TH, W2 FiFE 2 XIS E - X
BEZER. HSIE 141 TR “fFH Oracle Solaris Live Upgrade 1% 8 4 B A X 51
Y (B Solaris 10 5/09)

Zlﬁjkfl\ AU 2 ML B B DX R GE . LUE{E Live Upgrade THRAIEMZ R
Gt o WERETIMANBA X3 ZFS R RS, 165 UL 129 TUHRY “fE 1 Live
Upgrade [T 8 #T ZFS R RS (A EAXIEK) 7

136 Oracle Solaris ZFS & IE$ERT - 2011 8 B



ERE ZFS IR R BB E #7 2FS iR FR 5 (Live Upgrade)

QIR EAE Solaris 10 10/08 ZATRHIT B X AL E R G XMW RS, EEF
DU

w5137 TUHRAY “UUT R UFS L BA X IEERE UFS fRSCHF R G 2| ZFS fRCHF R 48
(Solaris 10 10/08)”

w5139 TLHY UM & ZES | BEA XERE ZFS iR X 2% (Solarls 10 10/08)”

s 5 140 TR QMR FHEL &+ ZFS | BT XIAR Y ZES RS 2 5% (Solaris 10
10/08)”

w5158 TUFHIY “BR iR BcEh 5 | 5/ ZFS #2355 Rl (Solaris 10 10/08)”

IR R E B ZPS IROUPF RGU R GE LIRE DR, DU PR iT DIE % R & (8
H Live Upgrade -

s UFS EE B XIFRAI UFS IR F R F TR ZFS IR XX R 4
(Solaris 10 10/08)

e o AR AT 5 22258 T [X Jaki UFS MSTHE R G5 TR 5 ZBS IRSCIE R %G DU L 7+
RS RN ZFS X R E -

TERHER IR, REIMZ TR rpool. 12051 T35 (Boot Environment, BE) 754
FRLL s10BE* FF3k -

MR E S L RNEITRIR L ATRY Solaris 10 X 1ThR » & 4%Eﬂ_&¥lj Solaris 10 10/08 Z1THR -

A RXFIZ1T Solaris 10 Z{THRI ARG HITHRIIE Z(E R, ES I (Oracle Solaris 10 9/10
TEAEFETE - Solaris Live FFE AT AR o

BIEMR M -
# zpool create rpool mirror c0tld0 cltldo

BRI ESRE IR, 155 L8 113 TUHRRY) “SCRF ZFS FTEH £ 1Y Oracle Solaris 2245 2
3K #ll Oracle Solaris Live Upgrade £3K” o

HIAT S| 5 UFS SRE R B X 15 -
& ZFS 5| BIEE -

# lucreate -n s10BE2 -p rpool

Lo R ERUT 0BT BE B LRSS . 15 L ATHY BE (EAEIXIR) SHIE X

;,’%o

BiEH ZFS 51 BINE .
# luactivate s10BE2

WAE, RGIELEIZTT ZES IR A58, {H UFS ERIIBARITE URS IR 2% - F
BHUTIREL0 T4 UFS X 5E 21T F 21 3 F5i0 ZFS i 8 -
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6

EFSISRSL.

# init 6

HXTE] ZFS BE -

a. 31BKHE-

b. #Eit €IS — 1 ZFSBE.

# lucreate s10BE3

o HMIEISIFME.

# luactivate s10BE3

d. EFSISESE%-
# init 6

I IR T 30E & 5 25 'S ZFS BE FlI X 45

fRRAEMEB R A )R .
1T Live Upgrade FPHYEE IR . AFiGZh BE ATBETCIES . [W1% BE HHY ZFS BffadE oliX
Y ZFS BUR SRR TOM A A -

a. &F zfs list i -
B HA EFRIGI S - Fia -

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

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

rpool/R0O0T/s1@up/zones/zonerootA /.alt.tmp.b-VP.mnt/zones/zonerootA
f ZFS BE (rpool/RO0T/s10up) MIFEE SR / -

b. E& ZFSBE R HEIREMNEH = -
#an -

# zfs inherit -r mountpoint rpool/RO0T/s1l0Oup
# zfs set mountpoint=/ rpool/RO0T/s10up

« EFM5ITELE.

HERS | S E BE UL (7E OpenBoot PROM $i&/Rf 8 GRUB 3 H1H1) B, E#%
WINISEIE 7 H £ SR BE «
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WATELE zFS BB XIGRAY ZFS R 324 Z 4t (Solaris 10 10/08)
e AR AT B ZBS B ST R G T LU T TH s i ZS KIBAT - 1E I
B, ZrS KR O S ZFS BRLE .

FERERPIRT . TR EFRN rpools TE)5 [ SERERIREIL IR s108E - [XIEEHE
LR BIRA LT A BAEE TR - ELL T REIT . KIREHESE L FR zones -

FERARXERXALERFS JumpStart REFZREEB IFS IR ERSE -
m%@ﬁﬁ%ﬁ%ﬁ%s%W%Hﬂﬂ%Fﬁ%Z%mY#%%(Omk%@ﬁ@%
T4 ) EER 125 U <2238 ZFS IR RS (JumpStart 223 )

N IZRIRItLS | S RE -

LR E LA T3 KIFR#HIT A -
IR

# zfs create -o canmount=noauto rpool/RO0OT/s10BE/zones

1 canmount JEEMI{E X E N noauto AJR 1k LA Live Upgrade i =\ FRI 2 58S 0 {AS LA
NP LA 7 R R -

EHF G ERXEERESE -
# zfs mount rpool/ROOT/s10BE/zones
KR HEEE /zones -

AT KRB EREIESE -

# zfs create -o canmount=noauto rpool/R0O0T/s10BE/zones/zonerootA
# zfs mount rpool/ROOT/s10OBE/zones/zonerootA

HEXERA R LIREE SRR -

# chmod 700 /zones/zonerootA

BB X . MTATRIRE KSR -

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

S LT EREATES [ S RGN B 5[ S IX I .
zonecfg:zoneA> set autoboot=true

LRXIH .

# zoneadm -z zoneA install
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140

5| F X -

# zoneadm -z zoneA boot

A FERIE4) zFs ERE XIFMRE ZFS IR 47 45 (Solaris 10
10/08)

41 TR ZES b FUA XIS ZBS HROCHE RGO, IS - X
FOLURFHRARGE T LLRRIHE AL

FEIRHIZER . newsE SEFTFHREUE N BE IR B4 FK -
€3 BE AT FREIEA] -

# lucreate -n newBE

Rl A1) BE, BIERTA X - 150546 BE H & S5 88 Al — DU - R
155 2 i ARt A R] et 1 R B 5
EETRIEZ —RAR R F I IGE4ME N A 2I#7 BE
= JHRRGE

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

Hrh - s JETFE € Oracle Solaris Z24E 1 BRI & -
» CRHEAMET R 21T BE -

# luupgrade -t -n newBE -t -s /patchdir 139147-02 157347-14

HIEHTBE .
# luactivate newBE
NEHTHERIBES| F -
# init 6
BRI R B o)/
H1 T Live Upgrade FIfEE 1R . AEVEZ) BE AlRETCILS S, K J91% BE H1Y ZFS Hdia 82 5l [X
) ZPS EHE A TOR HEE A -

a. BE zfs list B -
A IEREIRE S - B -

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

NAME MOUNTPOINT

rpool/RO0T/newBE /.alt.tmp.b-VP.mnt/
rpool/RO0T/newBE/zones /.alt.tmp.b-VP.mnt/zones
rpool/RO0T/newBE/zones/zonerootA  /.alt.tmp.b-VP.mnt/zones/zonerootA

Oracle Solaris ZFS & IE$ERT - 2011 8 B



ERE ZFS IR R BB E #7 2FS iR FR 5 (Live Upgrade)

i ZFS BE (rpool/ROOT/newBE) FFEEL SN /

b. EE ZFSBE R EHIEENFEH S -
fan -

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

« EHSISES.

HES | S48 5 | FEREIUET (7F OpenBoot PROM 2754 F 8 GRUB 3 ¥
o) I EREMINIEE E T RS S [ SRR

{# F Oracle Solaris Live Upgrade iT 5 AR EFT X
M E % ( 1K Solaris 105/09 )

M\ Solaris 10 10/08 A AThi 4. #HT LA{E ] Oracle Solaris Live Upgrade DIREIT% BT+
BAEXIM RS - M Solaris 10 5/09 Z1ThRITE Live Upgrade ScHFH Z b (HRAITE
&) XIBACE -

AT/ ¢ Solaris 10 5/09 ZATRRITAR . WAL & BA X RS UELA Live
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n  EICHRE AN SRR DA B SERITHY Solaris 10 & 1T E #1723 Solaris 10 5/09 BY,
DL 2 ATh -

M Solaris 10 5/09 ZATRTIA . WIREETH B ER GRS, BAFUTE
S

RIAY

w 5F 142 TUHIEY “SZFFRY ZFS MR B (A Solaris 105/09) ”
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5/09) ”
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X EHFR ZFS FXIGRELE R ( 1K Solaris 105/09 )
TE{#FH Oracle Solaris Live Upgrade IF M B M B A X RS 2 Hil . 7 BB B RN
XA & -
» B UFSIRXERFTBE ZFS RXHR G — L F7 DL N XEIRACE
» UFSHRMHFRGHIE X
» UFSHRXXHRGIHEE SN FEHE
»  UFS RS RGN XIHRAL T UFS IR R 98 H K URS fRSCHE RGTHERL 5,
1B xH. ZFS JEMR A A KR
AR LA BURE T HEBL 0 UFS HRSCPE RS -
n EBHAR ZFS R FRE G — ZH UL T XISHRACE -

w i T ZFS R EARRR M TR SO R GE - B4l /zonepool/zones & A LAEESZ
). FERLIEN T, WIRTEHUT Live Upgrade BAERT A F2 (I DXHARAY SO 2
4%, Live Upgrade 12 Al @ X AR SUIE R ZE (zoneds)

v (T ZES XHRGNERH RS FEH xR (HERFRXEERERRE) - §
. /zonepool/zones/zonel Kl /zonepool/zones/zonel dir f& ] LL¥ZSZHY o
FELLF R, zonepool/zones & — M EL & XIBAIRI XA R SE . rpool B4 ZFS
BE:
zonepool
zonepool/zones
zonepool/zones/myzone
rpool

rpool/RO0T
rpool/RO0OT/myBE

YUERMEH N H1EYE. Live Upgrade 24T zonepool Fll rpoot BE H [X 5 S i 1R i -
BTN
# lucreate -n newBE

A% newBE BE, {1 T rpool/R0O0T/newBE 1o B{VE 5. newBE £2{1ti/j (] zonepool ¢H
rtives
1£ P IREIR. R /zonepool/zones - NTHS MAZRMP R
i, N Live Upgrade 2§ HAE R rpoot RILHIFHETITRS -

s AEXFHUT ZFS KIS BEES -

Y7 BE B JE 2R X i H H X2 E N E M S R GRS TC
] Live Upgrade G013 % H BE- 40, IR zonepoo L 3t — P& N
/zonepool ISR RSGE . WITCHERE — A XIS R IR E N /zonepool MIE2FIX

15
= UFSHZFS KR BHAREE — &F 15 A6 25200 UFS 8L ZFS M5 uk
THREIAE -
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»  QIRAGAE Solaris 10 10/08 & ATHRFHZHEEE 136 TTHIRY “{H Live Upgrade 1T F4 8L
e BA XS 25t (Solaris 10 10/08)"FTARRY 77 ERL & T X E A E] Solaris 10
5/09 B LA EREATRR. BT LLTRE 2] ZRS fRSCHE R ST 5 (1 Live Upgrade T

2531 Solaris 10 5/09 8¢ LA _F Y& 1THR -

» HTERER KO EMR . F14 zones/zonel I zones/zonel/zone2 « 75

I, 5] S EEE T REARIN -

v AR A ZFS IR E R FFXIH R A ZFS BE ( 51K Solaris 10

5/09 )

HUT Solaris 10 5/09 B LA BRI EZATRRIGWIGGE LR 2 5. (HR LT FE QI ZFS fRSCH &
%% . i Luupgrade v & ¥ ZFS #4272 Solaris 10 5/09 B¢ LL A TTRR 2
&, el LIRS - 805, AT DA & # Mo A ki #2613 % ZFS BE -

TEGHEBI B H . Oracle Solaris 10 9/10 /RFl RGETE /rpool/zones HHEA ZFS IR 7
SRR EESE - B84 2fs2BE B ZES BE. SR W] DL Eofb {7 H R s & 4

1 EENANZFSTHRS .

# zfs list

NAME USED AVAIL REFER MOUNTPOINT

rpool 7.26G 59.7G 98K /rpool

rpool/ROOT 4.64G 59.7G 21K legacy

rpool/RO0OT/zfsBE 4.64G 59.7G 4.64G /

rpool/dump 1.00G 59.7G 1.00G -

rpool/export 44K 59.7G 23K /export

rpool/export/home 21K 59.7G 21K /export/home

rpool/swap 1G 60.7G 16K -

rpool/zones 633M 59.7G  633M /rpool/zones

2 WRLEMSISTXE.

# zoneadm list -cv
ID NAME STATUS PATH BRAND
0 global running / native
2 zfszone running /rpool/zones native

3 fIE ZFSBE-

# lucreate -n zfs2BE

Analyzing system configuration.

No name for current boot environment.

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

Creating initial configuration for primary boot environment <zfsBE>.

IP
shared
shared

The device </dev/dsk/c1t@d@s0> is not a root device for any boot environment; cannot get BE ID.

PBE configuration successful: PBE name <zfsBE> PBE Boot Device </dev/dsk/c1t0d0s0>.
Comparing source boot environment <zfsBE> file systems with the file

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.
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Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

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

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

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

Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

4 iEZFSBE.

# lustatus

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

# luactivate zfs2BE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfs2BE>.

5 5|%ZFSBE-

# init 6
6 FRIAEHBEHREIZT ZFS XHRFFIXI -
# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 7.38G 59.6G 98K /rpool
rpool/ROOT 4.72G 59.6G 21K legacy
rpool/RO0T/zfs2BE 4.72G 59.6G 4.64G /
rpool/R0O0T/zfs2BE@zfs2BE 74.0M - 4.64G -
rpool/RO0T/zfsBE 5.45M 59.6G 4.64G /.alt.zfsBE
rpool/dump 1.00G 59.6G 1.00G -
rpool/export 44K 59.6G 23K /export
rpool/export/home 21K 59.6G 21K /export/home
rpool/swap 1G 60.6G 16K -
rpool/zones 17.2M 59.6G  633M /rpool/zones
rpool/zones-zfsBE 653M 59.6G  633M /rpool/zones-zfsBE
rpool/zones-zfsBE@zfs2BE 19.9M - 633M -
# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native  shared
- zfszone installed /rpool/zones native shared
v ﬁuﬁb?f@iﬂiﬁ%%l\ﬁﬁ IR ZFS IR R 4t ( 1K Solaris 10
5/09

fE Solaris 10 5/09 B.LL_ERYLATRRH . M IETHET R EUE B A DS ZFS RO 7
Gimf. TEEEAHIIRE o IXEEHEH AT R THR ARG ol LU N AEHMESTF -

FEIREI IR, 2fs2BE ;EATTHREUE N BE FIR B4 FK -
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EEMEWZFS XHERSE .

# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 7.386 59.6G 100K /rpool
rpool/ROOT 4.72G 59.6G 21K legacy
rpool/RO0T/zfs2BE 4.72G 59.6G 4.64G /
rpool/RO0T/zfs2BE@zfs2BE 75.0M - 4.64G -
rpool/ROOT/zfsBE 5.46M 59.6G 4.64G /
rpool/dump 1.00G 59.6G 1.00G -
rpool/export 44K 59.6G 23K /export
rpool/export/home 21K 59.6G 21K /export/home
rpool/swap 1G 60.6G 16K -
rpool/zones 22.9M 59.6G 637M /rpool/zones
rpool/zones-zfsBE 653M 59.6G  633M /rpool/zones-zfsBE
rpool/zones-zfsBE@zfs2BE 20.0M - 633M -
HRZIESI ST X
# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native shared
5 zfszone running /rpool/zones native shared

813 ZFS BE LU TR B IS4 -

# lucreate -n zfs2BE

Analyzing system configuration.

Comparing source boot environment <zfsBE> file systems with the file
system(s) you specified for the new boot environment. Determining which
file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

Creating configuration for boot environment <zfs2BE>.

Source boot environment is <zfsBE>.

Creating boot environment <zfs2BE>.

Cloning file systems from boot environment <zfsBE> to create boot environment <zfs2BE>.
Creating snapshot for <rpool/RO0T/zfsBE> on <rpool/ROOT/zfsBE@zfs2BE>.
Creating clone for <rpool/R0O0T/zfsBE@zfs2BE> on <rpool/RO0T/zfs2BE>.
Setting canmount=noauto for </> in zone <global> on <rpool/R0O0T/zfs2BE>.
Creating snapshot for <rpool/zones> on <rpool/zones@zfs10092BE>.
Creating clone for <rpool/zones@zfs2BE> on <rpool/zones-zfs2BE>.
Population of boot environment <zfs2BE> successful.

Creation of boot environment <zfs2BE> successful.

BB TRIEZ — R AR EF TGS 4ME FF B A 23T BE
= JHERRGE
# luupgrade -u -n zfs2BE -s /net/install/export/sl0up/latest
Hrf - JETFERE Oracle Solaris Z3E 17 B I EL -
e PR AL TR AR K [H]
H K luupgrade IR SEEE B THS WRE]5-9-
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# lustatus

Boot Environment

Name

o CRHERMER R EIHT BE -

# luupgrade -t -n zfs2BE -t -s /patchdir patch-id-02 patch-id-04
BiEHS SR

Is Active Active Can Copy
Complete Now On Reboot Delete Status

zfsBE
zfs2BE

yes yes yes no -
yes no no yes -

# luactivate zfs2BE
A Live Upgrade Sync operation will be performed on startup of boot environment <zfs2BE>.

146

{5l 5-9

NHTHIERI S IR F

# init 6

BEBXIEIRAY ZFS R 3 R S FHRE Oracle Solaris 109/10 ZFS #R L4 &

%

FEHREIF . BEEA ZFS RS R G FTHERR M X AR HY Solaris 10 10/09 4% b A1
[ ZFS BE (zsBE) T14% F| Oracle Solaris 10 9/10 & 1T - T PR L Fe i K [E] o 2R
G WS TR BE (2fs2BE) o IBHIRTEZIR AR 261, Z2EH515 T Xig -

TEM R, zonepool i~ /zonepool/zones BUAREEF zfszone XIBE 24N 75 2B

{0

# zpool create zonepool mirror c2tld0 c2t5d0

# zfs create zonepool/zones

# chmod 700 zonepool/zones

zonecfg -z zfszone

zfszone: No such zone configured

Use ’'create’ to begin configuring a new zone.
zonecfg:zfszone> create

zonecfg:zfszone> set zonepath=/zonepool/zones
zonecfg:zfszone> verify

zonecfg:zfszone> exit

# zoneadm -z zfszone install

cannot create ZFS dataset zonepool/zones: dataset already exists
Preparing to install zone <zfszone>.

Creating list of files to copy from the global zone.
Copying <8960> files to the zone.

H*

# zoneadm list -cv
ID NAME STATUS PATH BRAND
0 global running / native
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2 zfszone running /zonepool/zones native  shared

# lucreate -n zfsBE

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

40410 blocks

miniroot filesystem is <lofs>

Mounting miniroot at </net/system/export/slOup/latest/Solaris 10/Tools/Boot>
Validating the contents of the media </net/system/export/slOup/latest>.
The media is a standard Solaris media.

The media contains an operating system upgrade image.

The media contains <Solaris> version <10>.

Constructing upgrade profile to use.

Locating the operating system upgrade program.

Checking for existence of previously scheduled Live Upgrade requests.
Creating upgrade profile for BE <zfsBE>.

Determining packages to install or upgrade for BE <zfsBE>.

Performing the operating system upgrade of the BE <zfsBE>.

CAUTION: Interrupting this process may leave the boot environment unstable
or unbootable.

Upgrading Solaris: 100% completed

Installation of the packages from this media is complete.

Updating package information on boot environment <zfsBE>.

Package information successfully updated on boot environment <zfsBE>.
Adding operating system patches to the BE <zfsBE>.

The operating system patch installation is complete.

INFORMATION: The file </var/sadm/system/logs/upgrade_log> on boot
environment <zfsBE> contains a log of the upgrade operation.
INFORMATION: The file </var/sadm/system/data/upgrade cleanup> on boot
environment <zfsBE> contains a log of cleanup operations required.
INFORMATION: Review the files listed above. Remember that all of the files
are located on boot environment <zfsBE>. Before you activate boot
environment <zfsBE>, determine if any additional system maintenance is
required or if additional media of the software distribution must be
installed.

The Solaris upgrade of the boot environment <zfsBE> is complete.
Installing failsafe

Failsafe install is complete.

# luactivate zfs2BE

# init 6
# lustatus
Boot Environment Is Active Active Can Copy
Name Complete Now On Reboot Delete Status
zfsBE yes no no yes -
zfs2BE yes yes yes no -
# zoneadm list -cv
ID NAME STATUS PATH BRAND IP
0 global running / native shared
- zfszone installed /zonepool/zones native shared
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v

WIS BB XIGR UFS IR R F T2 ZFs (R XX R % ( IR
Solaris 105/09 )

{if ot R4 B UFRS FRSCHE R G XIER Y R GE T2 21 Solaris 10 5/09 8L FHYAAT
F . S8f5 . f#H Live Upgrade fl]## ZFS BE -

TEfE AR 7~ UFS BE 4 FR c1tldese. UFS XIHART
zonepool/zfszone, ZFS R BE JJ zfsBE -

MR EZYRNEITRIR LAY Solaris 10 Z1THR » 1B E F 2% 2! Solaris 10 5/09 B LA L #Y
ZIThR -

ﬁ?éﬁ Z1T Solaris 10 Z TR RGIHATHIAIEE . 1S L (Oracle Solaris 10 9/10 %
ZEYE T« Solaris Live ﬂ‘?&*ﬂﬂ‘?&ﬂi”»

EIER M
ARIBMESKIE R, 12 UL 113 TUH S FF ZFS BT 240 /2 1Y Oracle Solaris %2 %% %4
3K #ll Oracle Solaris Live Upgrade £23K” -

TIAE 5| 5 UFS TRE R Ay X 35

# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native  shared

2 zfszone running /zonepool/zones native shared
BIEHTHY ZFSBE -

# lucreate -c cltld0s@ -n zfsBE -p rpool

Loty < REFERRM A 9T BE AL RS PR 4 BTHY BE (EHEXIR) EHI B

£,
HE TR ZFSBE -

# lustatus

Boot Environment Is Active Active Can Copy

Name Complete Now On Reboot Delete Status
clt1d0oso yes no no yes

zfsBE yes yes yes no - #

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

EFSISERL.

# init 6
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7 TIANTEHTBEHEIE T ZFS X R FKFXI -

# zfs list
NAME USED AVAIL REFER MOUNTPOINT
rpool 6.17G 60.8G 98K /rpool
rpool/ROOT 4.67G 60.8G 21K /rpool/ROOT
rpool/RO0T/zfsBE 4.67G 60.8G 4.67G /
rpool/dump 1.00G 60.8G 1.00G -
rpool/swap 517M 61.3G 16K -
zonepool 634M  7.62G 24K /zonepool
zonepool/zones 270K 7.62G  633M /zonepool/zones
zonepool/zones-clt1d0s0 634M 7.62G  633M /zonepool/zones-cltld@s0
zonepool/zones-cltld0s@@zfsBE 262K - 633M -
# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native shared

- zfszone installed /zonepool/zones native  shared

wpls-10 CEEFXERE UFSIRXGREEIBE ZFSRIXBRS

TER B, B EA UFS RS RS HIX AR (/uzone/ufszone) ~ ZFS IEFRIE (pool) BA
L X 1HR (/pool/zfszone ) Y Oracle Solaris 10 9/10 RZRITHE] ZFS IR F RS - TEZIR,
TR 2 ETRRAIE T ZES iR H B2 RS 5 T X .

# zoneadm list -cv

ID NAME STATUS PATH BRAND IP

0 global running / native  shared
2 ufszone running /uzone/ufszone native shared
3 zfszone running /pool/zones/zfszone native shared

# lucreate -c ufsBE -n zfsBE -p rpool

Analyzing system configuration.

No name for current boot environment.

Current boot environment is named <zfsBE>.

Creating initial configuration for primary boot environment <zfsBE>.

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

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

file systems should be in the new boot environment.

Updating boot environment description database on all BEs.

Updating system configuration files.

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

Source boot environment is <ufsBE>.

Creating boot environment <zfsBE>.

Creating file systems on boot environment <zfsBE>.

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

Checking selection integrity.

Integrity check OK.

Populating contents of mount point </>.

Copying.

Creating shared file system mount points.

Copying root of zone <ufszone> to </.alt.tmp.b-EYd.mnt/uzone/ufszone>.
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Creating snapshot for <pool/zones/zfszone> on <pool/zones/zfszone@zfsBE>.
Creating clone for <pool/zones/zfszone@zfsBE> on <pool/zones/zfszone-zfsBE>.
Creating compare databases for boot environment <zfsBE>.
Creating compare database for file system </rpool/RO0OT>.
Creating compare database for file system </>.
Updating compare databases on boot environment <zfsBE>.
Making boot environment <zfsBE> bootable.
Creating boot archive for /.alt.tmp.b-DLd.mnt
updating /.alt.tmp.b-DLd.mnt/platform/sun4u/boot archive
Population of boot environment <zfsBE> successful.
Creation of boot environment <zfsBE> successful.

Complete Now

Active Act

ive

Can

On Reboot Delete

Copy
Status

# lustatus

Boot Environment Is
Name

ufsBE yes
zfsBE yes

# luactivate zfsBE

# init 6

# zfs list
NAME
pool
pool/zones
pool/zones/zfszone
pool/zones/zfszone-ufsBE
pool/zones/zfszone-ufsBE@zfsBE
rpool
rpool/ROOT
rpool/RO0T/zfsBE
rpool/dump
rpool/swap
# zoneadm list -cv
ID NAME
0 global
- ufszone
- zfszone

STATUS
running
installed
installed

yes
no no

USED
628M
628M
75.5K
628M
98K
7.76G
5.25G
5.25G
2.00G
517M

PATH

/
/uzone/ufszon

/pool/zones/zfszone

AVAIL
66.3G
66.3G
66.3G
66.3G
59.26G
59.26G
59.26G
59.2G
59.7G

e

REFER
19K
20K

627M
627M
627M
95K
18K
5.25G

2.006
16K

XT3 RN fiE i 2 B ZFS S HF

Oracle Solaris OS #J4f 2% AR 87 {# ] Live Upgrade M UFS XF RGEIH 2 )5

MOUNTPOINT

/pool

/pool/zones
/pool/zones/zfszone
/pool/zones/zfszone-ufsBE

/rpool

/rpool/ROOT

/
BRAND IP
native shared
native  shared
native shared

£ ZFS Rt FRHY ZFS 46 b QI S ik . 4 -

# swap -1
swapfile

de

v swaplo

/dev/zvol/dsk/rpool/swap 256,1
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Oracle Solaris OS ¥J4A %45 8 # 4 Live Upgrade )\ UFS X RETITH AR . &7E ZFS
fRt R ZFS & F AR - — M S, Bifia A TG, RN EEELE
I E B &R - I
# dumpadm

Dump content: kernel pages

Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000

Savecore enabled: yes
Save compressed: on

WEREERFFRRR st as . MITEEFT QIR R 2. AU dumpadm <7 LUS
Mo REBIFBNT . HFTEHH 2fs an < WA EHI R/

B R LR QI ST LR G R NIE R 155 DA 113 TURHY “SCFF ZFS FT
1l /2 ) Oracle Solaris Z%& Z 3K ] Oracle Solaris Live Upgrade 223K -

TEZZEIRAN 22258 5 n] DO SZHeGEH R NI SR RN TS . AREL(E

B 1S IR 151 TR “Ui% ZPS S & ML IR mr it K/ o

{5 ZFS SZ ML A LA 1T 15 5 B LA Rl -

o IR EREY ZFS 45 T A B DR L fif it

» R ANSCRFE ZFS SUPE ARG LSS

o WRAEZEETHR R GUR T SO IS if B R R SCRTA 2 A TR R
FEBH swap Fll dumpadm @7« HREZ(EE. 65 (RGCEHIER - B M
AGL) THIE 21 B PLEHMAHME ({E£55) "and (RECEHER : MAE
) e 17 BB PR GIIEEAEE R (1S5 7

AXELZER. BZIUT&ET:

s 5151 TUFRRY U4 ZFS S HOR & FEL i & 1 A/
w9153 GUHRY “ZFS BEhgi% w5 s HERR

A% ZFS R i F AL AE I ZF R K/
H T ZFS IR 2230 SR LR s LN T R EFEER . BB e TR BE %
B HI -~ REERAIE L e 2 FE U AT A B A ) K
o W] DATEWIUG AR B A R i B KN . BXRELZER. ESr
il 5-1 -
» W LATEFT Live Upgrade #1'E 2 Bif G132 H 46 FIEE A 46 R KN o 5140 -
1. QlEE T .

# zpool create rpool mirror c0t0d0s0 c0tld0so

2. HUEEFE LA -
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# zfs create -V 2G rpool/dump

3. A ¥ LA -

# dumpadm -d /dev/zvol/dsk/rpool/dump
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes
Save compressed: on

4. JEFELUTRIEZ —ROIEACHE
» SPARC: GIEESCHE - FHRA/NZE N 8KB-
# zfs create -V 2G -b 8k rpool/swap
v x86: QA - FRRANEE T 4KB-
# zfs create -V 2G -b 4k rpool/swap
5.mmﬁﬁﬁﬁ%xﬁu%H,MﬁF%QﬁEﬁ
6. FHAAZHARTE sete/vEstab SUHFHR I — 0 -

me%kaéﬁﬁﬂﬁﬁﬁ%ﬂ%%%%ﬁ¢o
o AT DU ARG BRI volsize JEE - B4

# zfs set volsize=2G rpool/dump

# zfs get volsize rpool/dump

NAME PROPERTY VALUE SOURCE
rpool/dump volsize 2G

. @ﬁuﬂ%ﬁﬁ%%kﬂ,ﬁfﬁﬁammw%wmﬁﬁf”ﬁm%M%o J5
AT - FY -

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

ARG ARG EMER B SIIE R 1S IAT o

http://www.solarisinternals.com/wiki/index.php/ZFS Troubleshooting Guide

w AT DU A LG0T RO C B S PHEYALE JumpStart i B S 4 S HM B2 il & 1)
KN
install type initial install

cluster SUNWCXall
pool rpool 16g 2g 2g c0t0d0os0

fﬁm%ﬁﬁ¢ P 29 TR AL AL AR 1Y K/ NS L E N 2 GB -
» WREZER ARG EFHEE LM, JFERN S — s - il -

# zfs create -V 2G rpool/swap2

PRIG s BUEHTHIACHAE - A0 -
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xRN AEIR B BY ZFS 3285

# 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

B FPN S S AZHAEN I — IS /etc/vstab U .

ZFS ¥ fi#i% & S PR HERR

A R HE 2R G RS i R R AR AR N RIS TE AR DU &0

» QEREAH H SRR fE . AT LUE M savecore @ & PRAFHIREEL i -

o VRS ZES IR R 8 #FH 1T B ZFS iR RGN . 2 HEhtI@¥% g E . K%
BUROT . WEREAEHARE AN, AR ENBEARE RN Gl 1£—D R
fifas RGiH . HAEE /N KB 40GB, WITNFR
# zfs set volsize=40G rpool/dump

VA RGN AT RE 2 — MBI R 72 -

AR T AR R R S T Eh AL ik fm B e R . G R R
Bk
# dumpadm -d /dev/zvol/dsk/rpool/dump

Dump content: kernel pages

Dump device: /dev/zvol/dsk/rpool/dump (dedicated)

Savecore directory: /var/crash/t2000
Savecore enabled: yes

»  TFfifES ) 128 GB B K RGN TR UL 1 7 K/ T8 G @R BE it o K
o WIEREEAE A/, TLEMIEIN A HOREetE, 2 ERR LI TRIHEE -
# 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

HIRHE S B KNIE R, HS I (REEHEHER . WENSUER
g0) Wi RIS B e .
» HEITCERREH S INE RS 2 MRSt - FER TR UEE

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

RSB A BA 2 MR s it .
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3T SPARC FIET: x86 IR GERBEE AT BT S 77 . BV | S TR SO P31
S HIS ARSI SO RGIR . ABIR R AT ST SCHE - Mk ZFS
FESCHE G5 | ARG 5 2 (PR T3 | SRS P e AT | SRS
RBP4,

FIFRGUHIT N EREAN RIS RAMBEM TR -

M ZES SR GG | S AR T UFS KRGS 1% X T ZES, 51 s A in
W, TR MRS RGE - Al AT RER & 2 D AT 5| SRIEIR SR 8l ZFS fRXC
FRGE . N ZFS 5T, WAHEE 51 SR A M HIZ 5 SIS RiRt AR &
i

ERETE I PR T 5| RS 2 ) boot fs JEMERRIRAY « JETTE boot -2
iy & HHEE 5 FH ] 5 | S Rk 5 PT DU s b R e %

MRR ZFS Ritt FRY & R RS =

BT ITE LA RGN QR EEE ZFS MR, 0 m] DUTE 2245 5 185 B Dnids 23K B @834 ZFS
it BXEZER. BSI:

w115 U <38 ZFS RO R %L (Oracle Solaris 45424 )

w2120 GUHRAY Qe AR BRI ZFS AR (22385 ) 7

EE AL NE XS ZFS FRI R 20 R

IR IEFE A zpool replace my 2 B HLiR gz 5L . AU installboot 5L
-installgrub a S EFT ML 225 REE o WRIEHE VMG 2377 008
BRAR ZFS tRt, 8 (A zpool attach i< [ R AfE AL, WLk 2 IRA 20T
H) - installboot Fll installgrub an & 1&EU T -
= SPARC:

sparc# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk
= x86:

x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c0t1d0s0
o AT DLNERIR ZFS iRt R AR R & 5 15 - IRIEREAFACE . W RETR 22X 58T PROM B{
BIOS IR E A A5 [ 1% & -
fign. fsnT LLACLF iR T — & (c1tedese 5 c1tidese) #1755 .

# 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
mirror-0 ONLINE 0 0 0
c1t0d@s®@ ONLINE 0 0 0
c1t1d@s®@ ONLINE 0 0 0

= SPARC: 7 ok $&/nff FHEE s R - 9140 -
ok boot /pci@7c0/pci@0/pci@l/pci@0,2/LSILogic,sas@2/disk@0
HFG S ARGE, WAEDGFEE - Fla -

SPARC# prtconf -vp | grep bootpath
bootpath: ’'/pci@7c¢0/pci@d/pci@l/pci@0,2/LSILogic,sas@2/disk@0,0:a’
» x86: MAHRIMY BIOS K HHEHFER IS ZFS FRth R 5 PR 2 -
RN HERRILL N EEIIA R GRS AT -

x86# prtconf -v|sed -n ’/bootpath/,/value/p’
name='bootpath’ type=string items=1
value='/pci@0,0/pci8086,25f8@4/pcild8e,286@0/disk@d,0:a"

SPARC : \ZFSIR X4 & %5 =

1EHH %A ZFS BE 5L T SPARCHI R S: |, W DL H luactivate f & WTAT BE

CIEE

£ Oracle Solaris OS & %& it P2 HELHIT Live Upgrade I F2H . $52181T bootfs EIEH BN
TEE B ZFS IR R 5L -

éfmﬁﬂ%ﬁﬁﬁfﬁﬁﬁmﬁﬁﬁoﬂ%%ﬁT9@whwmmmﬂmmlﬂY#
HR Al 5 | S AR S T Y boot fs IEPERARIA - {HAZ, menu. lst T A] DLELE bootfs
%o G AR M PR I ERSE o IR menu. st SCPRRLAT DAL St 2 MRSC
ARG -

MRGBHLHET ZFS IR RSSO E] ZFS IS RGN UL T T2 i 2|
menu.lstfi##:

title zfsBE
bootfs rpool/RO0T/zfsBE
title zfs2BE
bootfs rpool/RO0T/zfs2BE

GIEHT BER . 152 HEIEHT menu. 1st XXF -

e T SPARCHYARGE . $2E T 1 ZFS 5] 10T«

BT BEJS. (AT BLE boot -L @4 LR ZES M T A [ SERUESESIE . RE. &
AT DLESI R PR T3 SRR S > — o IS 2 BT 58 | 5 1 SR I DA
B« AT DR B o | S R RS
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w AR LU FH boot - Z dataset #7455 | S5 € 1Y ZFS BUHEEE -

=BI5-11 SPARC: MWFRFER ZFS 5| SHELS | %

WMRARGHIG T & L H ZPS it 2 41 ZFSBE,  fAT UG wuactivate A 45
SEBR BE -

g, LA lustatus ki 2B WS ZFSBE W A -

# lustatus

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

zfs2BE yes yes yes no

IR T SPARCHIZR S LA %A ZFSBE. 0] LL{HH boot -L a7 %> MIFERA BE 5|

5. SR, M boot -L 21555/ BE AL Al BE —FEEE . bootfs JBIEHALILT
FEHT o WF B M boot -L 2155 /Y BE B NERE BE, AJUHF luactivate dy & 06
I

i -

ok boot -L
Rebooting with command: boot -L
Boot device: /pci@7c0/pci@d/pci@l/pci@®@,2/LSILogic,sas@2/disk@® File and args: -L

1 zfsBE

2 zfs2BE

Select environment to boot: [ 1 - 2 ]: 1
To boot the selected entry, invoke:

boot [<root-device>] -Z rpool/RO0OT/zfsBE

Program terminated
ok boot -Z rpool/RO0T/zfsBE

R i5-12 SPARC: TEMRZ 2T 515 ZFS AR YL

TEFET SPARC WAL . &I LIZA T 75 ML T /platform/‘uname -i‘/failsafe [
TR e VAR SRS 1

ok boot -F failsafe
FUNFEEN ZFS 0] 5| F RS 5 | S 2 2 AR SO 1B R N Ry

ok boot -Z rpool/RO0OT/zfsBE -F failsafe
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x86 : M\ ZFSIR XX & %5 &

£ Oracle Solaris OS %241 F£ BT Live Upgrade id F2 AR, LR HI2 U N E]
/pool-name /boot/grub/menu. st SXHLLHENS| T ZFS :

title Solaris 10 8/11 X86

findroot (rootfs0,0,a)

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

title Solaris failsafe

findroot (rootfs0,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

WA GRUB FRR A5 | SIS R & ZES g, M menu. Ust SCA-F T 61
GRUB 3 H..

TEEEZ A ZFSBERE T x86 U AR SE [, & W DL GRUB 3 B H1%EHE BE - WIHR 5%
BATHON N AR SCE R G ZFS BUEEE . 2SR DL R 0

-B $ZFS-BOOTFS

w513 x86: 515 ZFS RS
MRGMN ZFS ARG G| SR BRI &R -B $2FS-BOOTFS 5| S5 86 E - HI40 -

title Solaris 10 8/11 X86

findroot (pool rpool,0,a)

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

title Solaris failsafe

findroot (pool rpool,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe

514 x86: TEMRZL AT 515 ZFS U R YL

x86 1 22 2 AR L/ /boot/x86.miniroot-safe, A] LB )\ GRUB 3B %EHE Solaris
bR 2 e IR [ 5 o g

title Solaris failsafe

findroot (pool rpool,0,a)

kernel /boot/multiboot kernel/unix -s -B console=ttya
module /boot/x86.miniroot-safe
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RTINS 2 ZFS 3 = 817 (Solaris 10
10/08)

S ZE | M5 (Boot Environment, BE) P77 2 luactivate i - WIHRH
TR RIVE #ME 7 sl B AR M S 20520 BE 51 52 M W HAth BE 5] SAME—J7 1%
FETES I ERRZ BE . (ST LUERR & BE. 75150 763 T SPARCIIARS: E M
PROM 5 F1% % H BE; 7R3 T x86 &%t )\ GRUB ¥ B 05| F1% %7 H BE -
H1 T Solaris 10 10/08 & 1Thi Live Upgrade LhREFHIEE %, AEIE ) BE ATRETCIES S
J91% BE W) ZFS B P 6 5 X S ZFS R S8 TRtk s o Q15K BE A B /var
RS, W R RIE 2 1E1% BE HiE -

QNR XA ZFS Bk S8 TOR R R i T 2120 BT DLSE IRl A

N :t 0y LY =]

AN fRAR ZFS $£ 2 = o) /R

N ELEFAEIHS FE S -

=N

filgn -

# zpool import rpool

ERAERDIEE RS -

filgn -

# zfs list -r -o name,mountpoint rpool/ROOT/s1lQup
NAME MOUNTPOINT
rpool/RO0T/s10up /.alt.tmp.b-VP.mnt/
rpool/R0O0T/s10up/zones /.alt.tmp.b-VP.mnt//zones

rpool/RO0T/s1@up/zones/zonerootA  /.alt.tmp.b-VP.mnt/zones/zonerootA
f BE (rpool/RO0T/s10up) HIFEE SN A / -
WRET /var FERFEITSEE SR 5N /var BEEE AN ERHRIG FEE
o

EE ZFSBE R HEIREAEH S -
an -

# zfs inherit -r mountpoint rpool/RO0T/s1l0Oup
# zfs set mountpoint=/ rpool/RO0T/sl0Oup

EN5ISRS .

HENS | SHFE BE U3E5 (7€ OpenBoot PROM #&/57F N B GRUB 3£ #ir1) ff. EHFMI
MIBE I 7 R 5 | S35
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FEZFS RIMERFHITSI EUIRE R 5
MR EFEEET S| S RG LM root 15 ERBCELUAE, HELL N fEE.

i s | T e A NS A G S . BARRR T IRA ™ ERE L . — i
& 1Tl 2T DU root 14 22 R SR AN R -

= 5159 TR “Qaf 5 | 5 ZFS i 22 i
= 55159 TUHIEY “Qifaf N A L5 | 5§ ZFS”

IR TR E R E AR R AR AR 165 UL 160 TUHAY “VRE ZFS Rt SRR R IR -

WA 5] F ZFs MFE R £

5| FHEREEN
» (EET SPARCHIRL L. 1E ok FERTFF FHEALLTIAE -

ok boot -F failsafe

s 7Ex86 2% [, M GRUB 3R BEIE 22 2

SRR 4§ ZFSBEFEH T /a-

ROOT/zfsBE was found on rpool.

Do you wish to have it mounted read-write on /a? [y,n,?] y
mounting rpool on /a

Starting shell.

%% /a/etc B% -
# cd /a/etc

MELE , ZETERMEE .

# TERM=vt100
# export TERM

{&IF passwd BY shadow 3L {5 -

# vi shadow

EMSISRS-

# init 6
AN Z AN RS F ZFS

WRIEA R RGNS S, B0 & A H A ™ E . (A0 I 8 225 R 5% o
¥ Oracle Solaris Z%5 DVD 5|5, S AMM, #£2 ZFSBE. /5 21 % dn) i
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&8 zFs iR TR IR ER

MZ3 DVD & MM LEiHIT5 & .
» SPARC—EFEUTSISHEZ —:

ok boot cdrom -s
ok boot net -s

MFSEARER - G2 WLLAUE H 2R -
»  x86— A MERT| G EH NAH DVD 5[5 .
SNRitFIEEERERS - HII0 -

# zpool import -R /a rpool

$E#L ZFSBE . 530 -

# zfs mount rpool/ROOT/zfsBE

M /7a BFRIFIE)ZFSBE AR -

# cd /a

EFSISRL.

# init 6

k& ZFS 1R ith 5 AR it R AR

160

PAR & Tk 7 anfr s T T AIESS -

2 160 TUHIY “U{AT 6 ZFS ARt HH A4 458

2 162 TUHY “Yn1 Gl AR R

5 164 TUHFRY QAT E5T I ZFS ARt AR S AR PR
2 165 TUHIY “qrr it 2e 22 5 | 5 VR AR R

N{A] &S ¥k ZFS 4R it P B9 Rg 2

HTLLFRRA, &0 e TR 2 MRt P i 2

w ORI/, AR B KR B MR N R

w FRI B A AR . TEAETUAR A, IR A ARIE S SRS LSS WTE
Bt et NS AR (4 DVD 8% ) #1755 -

E%ﬁ@*ﬁ?ﬂl@ﬂﬁqﬂ ] LR B g s m AL N A SIS . AT EUEA zpoot
replace L R R - B ﬁﬂﬁ'ﬁﬁ”ﬁl%lﬁ’]ﬁzzﬁ A LL{# A zpool attach
w5 o 5 I INA A Mg BN 43 B MR R B R 1S AR TR R .
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A LERE P EOR AR 2 I8 zpool replace P {FE AR 12 28 2 BT (50 1 28 i ATLH HCT
ACE - I

# zpool offline rpool c1t0d0s0

# cfgadm -c unconfigure cl::dsk/clt0do

<Physically remove failed disk c1t0do>

<Physically insert replacement disk c1t@do>

# cfgadm -c configure cl::dsk/clt0do

# zpool replace rpool clt0d0so0

# zpool online rpool clt0d0so0

# zpool status rpool

<Let disk resilver before installing the boot blocks>

SPARC# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/clt0d0oso
x86# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/c1t9d0s0

X T HCLEREPE fl A LR B AN L B AL B T BT -

TR Y BT SRR 2 5 | R s ik 2 4 DU AN i 5 | 5. RS
il itk A the . Wnl LFsh WA 51T - DL N IR REIh . YaTiR i
(c1t10dos0) HIEEIEE N

/pci@8,700000/pci@3/scsi@5/sd@a, 0

s | S c1t9dese HIEE1R A -
/pci@8,700000/pci@3/scsi@5/sd@9,0
1 YMEERSEUEEIHE -

2 WIAFHERS SMEREMS o,
AN EH TR E I TR ICHE R 1S LT

http://www.solarisinternals.com/wiki/index.php/ZFS Troubleshooting Guide

3 CBHTHEIEERIR .
i -

# zpool attach rpool cltl0d0s0@ clt9d0so0

4 TIAMRIIRTES .
B -

# zpool status rpool
pool: rpool
state: ONLINE
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scrub: resilver in progress, 25.47% done, 0h4m to go
config:
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NAME STATE READ WRITE CKSUM
rpool ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
c1t10d0s@ ONLINE 0 0 0
c1t9d0@sd  ONLINE 0 0 0

errors: No known data errors

BIEERE T LUMN#ES S -
BN, fEHT SPARCHIARGE b WA UL FHITEL -

ok boot /pci@8,700000/pci@3/scsi@5/sd@9,0

MRAGZNFWES| S WOE S .

i -

# zpool detach rpool clt10d0s0

EERES|2EE  RERFZBINTHESIZ.

= SPARC—TE SPARC 5|5 PROM F1{# [ eeprom #ii % B{ setenv #i%> o
» x86— EFTACE A% BIOS -

WA LI AR it R AR
T LR DL P - SRS 77 Y BT R T T

T Y I R R g VA AR R R R ER DS R IR T A G B fE R 5 B Y
IR o QSRR I, AT DA{ A NFS $E8m FE e . PRIR SR T DUBA BT A1 8t iy
R e St ] DU AR R R DL SE PR R BT X F i 2R R 4 RRoitirp - WEFE RS
LRI R e E 2%, R TE M Oracle Solaris OS miniroot 5| S B & B 1 AR5

B, B E ssh 8B {H A rshe

A RN AR IR E R 15 U5 AL R 3t A
http://www.solarisinternals.com/wiki/index.php/ZFS Troubleshooting Guide

FERI IR A, DS BURIETE A EE s R A A RIEUE — DR ZEP IR - TTR TRy
s R FZIECH LT OERAR. B0 C E 5 2 5L Solaris OS TR -

FEULUT A, RGN 2fsBE 5| ST T -

HIZEFR G LRI R R IATFEIRE -
i -

remote# zfs create rpool/snaps
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& ZFs R ith I AR it [RER

2 SHMRFEXEIHRE-
i -

remote# zfs set sharenfs='rw=local-system, root=local-system’ rpool/snaps
# share
-@rpool/snaps  /rpool/snaps sec=sys, rw=local-system, root=1local-system

3 GIERBAYBITRE .

local# zfs snapshot -r rpool@snapl
local# zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.84G 59.1G 109K /rpool
rpool@snapl 21K - 106K -
rpool/ROOT 4.78G 59.1G 31K legacy
rpool/RO0T@snapl 0 - 31K -
rpool/RO0T/s10zfsBE 4.786 59.1G 4.76G /
rpool/R0O0T/s10zfsBE@snapl 15.6M - 4.75G -
rpool/dump 1.00G 59.1G 1.00G -
rpool/dump@snapl 16K - 1.006 -
rpool/export 99K 59.1G 32K /export
rpool/export@snapl 18K - 32K -
rpool/export/home 49K 59.1G 31K /export/home
rpool/export/home@snapl 18K - 31K -
rpool/swap 2.06G 61.2G 16K -
rpool/swap@snapl 0 - 16K -

4 BIRMREBAXIIZERL .
Bilgn . ERAIR R CE A S Ak Bt 15 (A SR LL T A8 -

local# zfs send -Rv rpool@snapl > /net/remote-system/rpool/snaps/rpool.snapl
sending from @ to rpool@snapl

sending from @ to rpool/RO0OT@snapl

sending from @ to rpool/RO0T/s10zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/swap@snapl

SRR AR E I PRI A R B REit . 15 CE A AL T W15

local# zfs send -Rv rpool@snapl | ssh remote-system zfs receive -Fd -o canmount=off tank/snaps
sending from @ to rpool@snapl

sending from @ to rpool/RO0OT@snapl

sending from @ to rpool/RO0T/s10zfsBE@snapl

sending from @ to rpool/dump@snapl

sending from @ to rpool/export@snapl

sending from @ to rpool/export/home@snapl

sending from @ to rpool/swap@snapl
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v A EHEIE ZFS Rt TR S R IRER

FEHE RE AR BRI T OISR AE

= JEEERE ZFS fit -

»  ZFS R IR (e e AR 50 b il NFs 3t
FEARMARLG EHITIIE R -

M&ZE DVD F & MWL H#HITSF -
s SPARC—EFELUTSISHEZ—:

ok boot net -s
ok boot cdrom -s

IRIERBEH] - s LT, I T5 208 H 2R T -
= x86—1EFE M DVD BUMZEIEI TSI SRR - S8)5 . 1B H 2R -

MREEVRMRBEANBLZIZRR R  FEREHTERBIHRE -
i -

# mount -F nfs remote-system:/rpool/snaps /mnt

R ARBCE M AR SS . WITBETE Z4EE remote-system () TP ik -
RN RS HFEAGE ZFs ATAM#MERS » WAMNEEETNHEITIRS -
AR RFATEFIRSHELER, HURLL T U

http://www.solarisinternals.com/wiki/index.php/ZFS Troubleshooting Guide

EFEIERM .
i -

# zpool create -f -o failmode=continue -R /a -m legacy -o cachefile=
/etc/zfs/zpool.cache rpool cltld0s@

RS AR RER .
I PR AT RE 2 AL B — LIS [R] o 5410 -
# cat /mnt/rpool.0804 | zfs receive -Fdu rpool

FEA -u IEIARIR 2fs receive #{FFEBUN ARG TR SCAE -
TR B AR RS BRI A SRRt AR 3 6 SR AULLA T H9TE -

&

# rsh remote-system zfs send -Rb tank/snaps/rpool@snapl | zfs receive -F rpool
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& zFs HR it SR AR it IR ER

Wit BRERERECKRE .
i -

# zfs list

Bt BE LA bootts B -

i -

# zpool set bootfs=rpool/RO0T/zfsBE rpool
EFHE FRESI SR

= SPARC:

# installboot -F zfs /usr/platform/‘uname -i‘/lib/fs/zfs/bootblk /dev/rdsk/cltld0s0
= x86:

# installgrub /boot/grub/stagel /boot/grub/stage2 /dev/rdsk/cltld0s0

EMSISRS-

# init 6

NN E R £5| S EIRR M RER
BB BT - TSI, KA SRR XA

# zfs snapshot -r rpool@snapl
# zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 7.84G 59.1G 109K /rpool
rpool@snapl 21K - 106K -
rpool/ROOT 4.78G 59.1G 31K legacy
rpool/RO0OT@snapl 0 - 31K -
rpool/RO0T/s10zfsBE 4.786 59.1G 4.76G /
rpool/R0O0T/s10zfsBE@snapl 15.6M - 4.75G -
rpool/dump 1.006 59.1G 1.00G -
rpool/dump@snapl 16K - 1.006 -
rpool/export 99K 59.1G 32K /export
rpool/export@snapl 18K - 32K -
rpool/export/home 49K 59.1G 31K /export/home
rpool/export/home@snapl 18K - 31K -
rpool/swap 2.06G 61.2G 16K -
rpool/swap@snapl 0 - 16K -

KARFHSISHERERK .

ok boot -F failsafe

ROOT/zfsBE was found on rpool.

Do you wish to have it mounted read-write on /a? [y,n,?] vy
mounting rpool on /a

Starting shell.
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166

[ER BRI RER .
# zfs rollback rpool@snapl

# zfs rollback rpool/RO0T@snapl
# zfs rollback rpool/R0O0T/s10zfsBE@snapl

ENSISREZHAEN

# init 6
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AP E B Oracle Solaris ZFS SXAFRGHITRANGE B - ANERIE 230 R YA
J& ~ SRR AN H B B A R A R

ABEGUTET

¥ 167 TUHPH) B ZFS SUHER S (HER) »

5 168 TUHI <Gl - BRI E ey & ZFS X A5
5% 170 TUHY “ZFS J@ 1 a8>

5181 TIHIHY “& il ZFS W RZE R

5183 TIHIRY “EPE ZFS /it

% 187 TUHAY “HEE AL = ZFS SRS

2191 TUHRY L ERBOH L5 ZFS XRS5
5193 TUHAY “I%'E ZFS Bl 4 FlI 7 B8 25 A)

% 198 TUHY “T+H4% ZFS X255

BB ZFS &R G (A )

ZFS XM ARG T b o SOPE RG] LSS G AENEE.  A T B i sliks =4
(EMRZWAE 2SR« TS RGUERERAY. I H2 zPs hry BB Hu L BT
RE AT 2 U RS -

i zfs 12 W LUE B ZES X RGE - 2fs an S HRit 7 —HA T3 XX RGP TR @
TE P s o REEUNEE T X Fan 4 o A S8 o] DUE BRI « &R

M. (HARZBAUAHXLEHBEGHT T MM - AR PRM T ENIEE R, 520

55 7%, {#H Oracle Solaris ZFS IREFFI 7 - H % ZES BIVIEANE R . 155 UL 247 TT
FHf) “ZES %7 .

- NERBREEATTRFER, RRERG - RIS i -

167



B SHERFIE AR ZFS TR L

B2 . SHERFNEG R ZFS XEH RS

168

AT LA zfs create I zfs destroy mi < KA @ FIFEEE ZFS X AF RS - /] zfs rename
M A[EM Y ZFS XIF RS -

w58 168 TUHIY “QI ZFS XA 557
w168 TUHIHY “FHSE ZFS XRS5
w 3F 169 TUHHRY “Eidn 4 ZES ARG

BIZ ZFs XH &R %K

i zfs create My A] LA ZES S AF ARG - create Tan S {UHHA— NS5 . Fflg
BRI RGBSR G RIRIEE N M B IR AR 124 W NFiR -

pool-name/[filesystem-name/|filesystem-name

B A BRI A6 SUPE R GERFRBRR 20 2 S5 T E Q@ S R G HIALEL - B8
MR G — D BRI BRSO R RGN FR - SUFRGEE PRI 5 45 TTHIHY
“ZFS HH i 1 ZOR TR A i 44 EOK .

FELLTRRBIH, 7E tank/home L RGEFFEIEE T — 40 jeff FISUIE RS -

# zfs create tank/home/jeff

RIS ARG AN, W ZES B EHERZE RS - BREHEN T, XHRSEH

il create T & N XX ARG BRI IIES R E T /dataset - TEATRIN . Hr Il
1 jeff X RGFER T /tank/home/jeff - A X HINEHES SWELEE. ESI
5187 TUHHAY “E R ZFS HiEN .

BK zfs create MY MELZER, 1HS UL 2fs(IM)
AEQIE S RGN B SRS E 1 -
TELA /R, 4 tank/home X RGEAIGE T #4855 /export/zfs :

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

AR ARGBIEREZEE,. 153 UL 170 TIHH “ZFS @1/ 287 .

HEZFS X &SR

TG 7S SCHERYE. U 2t destroy i . BYSRC I RYGH I NIUAEERL. Jf
NN S . 3% ) S BB EE ot ) S RS R S (5 15 ILE 188 TUOPY
DR

FELL TR, #8537 tank/home/mark SRS -
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B . SHERANE R R ZFS LHR S

# zfs destroy tank/home/mark

EE - M destroy Tan I A2 HEEHIATER o 155 LEEGTHIZ @< -

YRR SO ARG T BEAREMITERUHEE S W 2fs destroy ap o FHRIML . H
TBUHAISCE ARG WHHEH - £ 0. IR e O R - BOH L SRR G 23
FRGE WM SFECEIMIN AR FPAT A, AT R R 00 -

# zfs destroy tank/home/matt
cannot unmount ’'tank/home/matt’: Device busy

# zfs destroy -f tank/home/matt

WARERGEEAEN, W 2fs destroy ay ¥ th 2RI ELLE T ZUBES SRS
gﬁigﬁﬁﬁf THEEA - r B30 TRIER, R VTSR AN 2 RS R IR, TR 1 R Ik
Jie

# zfs destroy tank/ws

cannot destroy ’'tank/ws’: filesystem has children
use '-r’' to destroy the following datasets:
tank/ws/jeff

tank/ws/bill

tank/ws/mark

# zfs destroy -r tank/ws

YR R B S R G R (RIS I8 2 B 2 VA R e ey <t 25 SR - 5
R ETE M (R E bR RES MO SR RS - WER] -RAETH . 155540
EXES ] vt

# zfs destroy -r tank/home/eric

cannot destroy ’tank/home/eric’: filesystem has dependent clones
use '-R’ to destroy the following datasets:
tank/clones/eric-clone

# zfs destroy -R tank/home/eric

SR - (11 2fs destroy A4 - « - B -R BT A 2 HELF ST R L o
SIS

BRI R E ZFE . 1§25 0% 7 5. [ Oracle Solaris ZFS PRI b -

SRR IFS T HE %

{EH 2fs rename <> A EAR 4 SCPFRGE (1 rename 7 < AT LA T DA T #44F «

» HUCUFRGHTARR.
= TE ZFS 7} JZEE RN ELE LU R G -
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o U RGAFRHAE ZFS 7 JZE5 R %t B EE 2 £ -
LT /RBIfEH rename i &R — DS RGEM eric B4 M eric_old:

# zfs rename tank/home/eric tank/home/eric_old

LN RBRBR A {(H ] zfs rename B EN SRS -

# zfs rename tank/home/mark tank/ws/mark

TEARTBIF, mark LR GEM tank/home B ENLE] tank/ws o« JE L B iy 2 SR 8 @ A7 S
ARG B LA T E A A0 B R W R 5L 2 (B SR A IGX — 8 S
RY . WERFAIERA BB 2R (TEEEENERBIEE) - N rename #E{EH
KM o

BRFHIELER, 1§ I8 193 TR “IRE ZFS BLA T S 23 [F)” o

rename 1 220 SCF R GE LB ATA 5 (RS R GUZNT 7 H00 T U HE ek BT ki
T o AR ZEETCIEBUAHBIE S SRS, W rename i SRR o & AL X ol ]
I, AT HH HE U R G

AXREGAMRENER ., HZWE 202 T “EHar £ ZFS PRI .

ZFS BN 4R

170

JE IR RN SRS~ &~ PRIBFISERERITT st TSR EZHLH - BRAEA A

BH. AT o S @ T R e e 264

= 5176 DU “ZFS FUSEAH LR M

w 5B 177 TUHRRY RSB ZFS AR E

= 55180 TIHHY “ZFS F 1 g i

JE s P RRR AL . ANUBIERI A P R - AR ER T 5 BN iHE Bl

15l ZES SUHERGAT N - HAh, ANUBMEE g ER BN« F P EEEX ZFS S

REAT AN, (Ha] @ PSSR E R T SRR RS - AP RS

HEZER, 1555 180 TUHHY “ZFS FH g1 -

KRB R R TR -« Tk AR R XA ENE . IR X R 1%

BB WZEEsm M EHBeERERNR.

Fir AT AR R AR — A R BRI,  SRBAR MR W IR - SRR T 2A DL E -

local FrBIERHH 2fs set dp X EPEE 1T R0 E
M. q0EE 183 TIHHIY “IXE ZFS /e H Rk -

inherited from dataset-name ?@ﬁ@'[‘i%y\%i%?ﬂ%?%g‘ﬁ% °

default FoRIEMEEA SMORITAR B EAM B E - MRBAEH
Fe B AR tocat, N2 {6 ALK -
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TERNE T AR A I ERAYL ZFS X RGRNE . HEATURIEERPEY R
BRI o HERASTH R AT HALAYUR M i BRI - AP RS

B 152 UL 180 TIHRY “ZFS FH @ 1E”

Fe-1 ZFESAHLUE 1A

BER el

REE

]

aclinherit T

secure

PR QIE SRR TR ACL TR 771 - %R
4:AI{E E4E discard ~ noallow-~ secure £l
passthrough - ﬁ?@ﬁ%ﬁﬂ"ﬁﬁﬁﬂy %72')_"_.

5 220 TTHIHY “ACLJEME (aclinherit)” e

atime RE

on

PSSR EUR 2 75 T 2% SR U RIS

(] o 5K P L J P8 T S 72 BRI 72 A2 5 A
B PR R A ERE . (H AT RE 2 CHIE AR A
SACUY S5 PR PP ARV -

available e

N/A

Rt FTifE ol e s b = T dE
MR EzE m o, Bt g s) . mT
=S AR R A 3L =Ry PRI ] 25 R 2 & 2
% R FRAIPRE] AREYEh AN B P
23[Rt AV LA R 4

BRSSO avail -

HRHEZ FICKE 2 EE, HSILE 54 T
# “ZFS 184 5 2 (ACIK” o

canmount ?ﬁ//‘J_qE

on

FEHIE S AT LAGER 2fs mount dan S8 U1 &

i EERSHRGETWIRE B, ZEE
KGR . ANt Yk E R E R off B, 5
RO R GE AT DAk AR A, HKIEA S HEECC
HRERS .

1 E noauto WEIIHT . AR U AT HE3k 5L
PR o BURESSTEOIEEC S AR H2hiEs, th
AEEEIT 2fs mount-a dy R E A 2fs
unmount -a 7 & BUH K -

BXRELER. HSIE 179 1T “canmount &
.

checksum T

on

PR TS0 B TE B RS A - R E
on, XFFHINEFSENELE, HniEEN
fletcherd . ZBIEAIEEEE

on~ offs fletcher2- fletcher4 fll sha256 - {EH N
of £ RFEE FIXT I P B HE R FE B PR A o IO B
FAE off o

% 6E . B Oracle Solaris ZFS X4 R 4%

171



ZFS BN B

Fe6-1 ZESAHLE A

(&)

Bt

Bl

REE

]

compression

TATH

of f

YRR EE I R BB R 4 - iR R (B

on~ off~ 1zjb~ gzip fll gzip- N- Hufl. FLLE
PR E N 1zjb~ gzip B gzip-N S5 ILE I E N
on EAMHFEIMEUR - 1E8 5 A SRS R4
EPF)%E@TE#%RE%?WEHE o WA HHRMFFARIE
IR -

I R4S 09 compress -

compressratio

N/A

M, BT ERiRE R B a5 SCElRY T 45 L
i, TR AAEL - BT zfs set compression=on
dataset @74 1] DL F 4 -

FRIERTE SR B/ NRTS | R Y B s e
BAE - B compression B SZELNY
TEE

copies

BB ARG BRI AT RE
1 28030 JREERIAE X AT M B TUAR b
FE o B 2 A BAS BT 0 45 2 DR A
FHRZHSCPEFTRUREE - HAR AR AC BRI T B 2 1A il
TTIHE Besh. JEH 2 DRI L 2 55T used IR
o FTTERA S AR G0 b B MUt & P
E%II?’\J%&ZTE 1R 2 TETE QIS R G E
IR -

creation

TAT

N/A

e T hRR QI EE S Y H A (A -

devices

iR E

on

PR S RET T X RGP 77 XA -

exec

i /R {E

on

FEHIRED RVFHIT SR GHRIRT « 5590, %
B off I, AR AR UFHIT A PROT_EXEC Y
mmap (2) &

mounted

i /R {E

N/A

FEEIE, MRS RS - vl s i 2 fi
BECHES . ZRMEAEMNTE . @M E
LI yes B no o

mountpoint

TATH

N/A

I TS RGNS . SRR
mountpoint JBE % AL HERE . B EEFEEEZ SO
ARG AR BUS MR . AERHTE N
tegacy: NNZSME ARG THOH R BUE FEECR
Ao BN WHRIEMELLET legacy 8 none, B
Y RGN FRAT SR 1 & T 2 ikl THEEK
IRES. W2 B E =] it

I, AT S RS IOE L=, TR
B TR

HREHZBENEZEE. B2 IE 187 T
“EFR ZFS FERUT o
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Fe6-1 ZFSAHUEM: A

(&)

BiER

RKE

REE

i

primarycache

FITH

all

FEHITE £ E Il T e (ARC) HHEEAFHIIA

2% . MJRERVEELHE all~ none Fll metadata . UIHIX
B att AP SRR S 9% - IR
10 none.  WIAH P AR AT TR #E A 29448
7o WERIZE N metadata, NMVEAFITCEIE -

origin

N/A

SRR S ARG ECER U E . H TR A
SERERTERIIRIR . BB fefe, (HARERTET
R (BPEEGEA -r 80 -2 Qi) -

AESERER S R GUHITRN none -

quota

Wy (5

none)

none

PRI i 5 e LIS AT o5 PO RE S = R i - %08
AT B P R 1 28 [P S it ) SE B PR .
IR (B RGRIRIR) ST 2

[R] « o 2L LAY B SR 1 e U BB 2 7
w A SERRCA. H 2 A NIRR ]« NBEXT &
RERE N volsize JE1E AT FIEREBIA -

ARIFELFNIER 165 IF 193 T “RE
ZFS I A G AL -

readonly

off

FERLET AT LUE SO - B on I ABEZE
THEMEL .

I R 465 0 rdonty -

recordsize

128K

R R GERI S R AR A -

e PERSE S O recsize - HXTEANHEA. 1E5 L
%179 TUHHY “recordsize J&14” -

referenced

N/A

HiEtk. M PRmREdRE v SdEeE. X
SLE AT e 2 th ATREA 2 S5 it PR LA A AR 3
=,

U PRIRE TR EE RS M S AR
FIFTERISCAE ARG EURIEAH R O S s R L. [
HNEHHRA -

I R GE S R refer .

refquota

Wy (8

none)

none

BRI o] DUGE P W B 2 R o IR P 6
PR 25 [ B2 56 il SR AR < IR PR AN BT
R (ARl ) (RG2S ] -
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Fe6-1 ZESAHLE A (&)

Bt

ESidl BR&ME

]

refreservation

s (3 none
none)

WENEEE (REREER. WREAE) Fi
BA P B/ N L 2 T o o T SRA{e P P 5 2 ) R AIG
TZME, WIAAEIEE IEEH refreservation
TEERIZH & - refreservation W %S [AITHETE
LHPREE AR AN, H R R B EE
AT 5 00 B4 2 R A T 15 -

WMRIZET refreservation: NV HTEML TR ZS
[B) 2 SN 8 4 R FH 2 R SR e B 4 A 24
BS80S, A v AR .

LB TERISES N refreserv .

reservation

B}FE (80 none
none)

VL AR B EL R (TR 0 e/ Mk 8 2 1)

o SRR A S R ER T ZE . AN
B IETE (o I EL Tl B 25 (Rl e ) s AL - TR S
AR AR R R E ARG R RN I 2 RS
SEHE BRI BCATUR 37 B 2 [ B T4

LLETERILES N reserv e

AXRELER, HSILE 196 TIHII I E ZFS 3T
fE ARG T ER 23 77 o

secondarycache

T H all

PEHITE R MR A7 (L2ARC) R RN « 1]
BEMY{E 45 all ~ none fll metadata - NIRILEN
all: WA P EIER TR SR T - MRERE
H none. NI A EHEFUCEIEEH A S ST - W
RIXE N metadata, M{NEAFTTEIE -

setuid

i /R E on

PRI RGHUR T 2FRIC setuid fil -

shareiscsi

T off

P4l ZFS G 5 L=y isCSI B - ZIEIERI{EE
FEon~ of f fll type=disk o 0] HEA EXf—A X
RENE shareiscsizon, {HEZ X RGHHIAT
B ZFS BRI E NFLE . HE, W— 3
AR E LR R B -
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Fe6-1 ZFSAHUEM: A

(&)

BiER e

REE

i

sharenfs FRFHR

off

ISR A G 2 A ] AT NES H DL KA 3%
o QAR E N on. NI AT AR EDRY 2fs
share @i o BN, FEMAWE SiZBEMENINASE
LTI 2Fs share fii % o WIREE T off. NI
{5 AL S/ share ] unshare @14 LI dfstab X
REH SRS -

FEHIEAVEN NFS L% 7 ZFS ¥ sk - fEthn]

DL (4 2fs share w1 < %A ZFS PRSI NFS
=, @A 2fs unshare ar S HUEH & 1 ZFS U
PR NFS L2 o Mff i NFS S =178/

FHAGE NFS L E M . X KE NFS L5

HREE. 152 UL 2fs set share 14>

TEW X sharenfs @IERT. FAETELLEMELIATLE
9 off BULE BB MU SR LRI E & AR T LA E

T, AeHEHEET 2fs set share i 21X EE
AR 3T 5 T B AR S R G A R R L R
R FI0 - QIRFTRIEAEE off, WIHUEY & A ST

Ryidt=.

HARILZ ZES XM RGIELEE, HEI
%191 TR “SEE RGN 32 ZFS U RS .

snapdir FIFER

hidden

P L 2fs H SRAE S R GER E b ERE s 2 w]
o HRERRIFMEZER. ESULE 199 TTH
{19 “ZFS HRIAMEA -

type T

N/A

Hgik, M TS anih
filesystem (MHFARGEFE) « volume BL

snapshot o

used T

N/A

SRR, T ARIRE R AT R Y
L B

AP 5L 177 T “used IR
P

usedbychildren i

off

Higdtt. TR B 52y + 1 5 A 8
XA & WERFTE EE R F IR v e BRI
1Z2508) « B EIIYE S 2 usedchild -

usedbydataset i

off

SOBEREME. F TR e A B o5 P A 223 ()
i WSRAE SR A TR R IR AT
refreservation Tl B 2% [ [E PSR B AR . KAl
%23 ME o B IERYYE S N usedds o

usedbyrefreservationf{ ¥

off

M. TR o s i Em
refreservation i HFURGEL 2 (A1 & WISMHER
refreservation. PFREMIZZSM - WEIEIIEES

usedrefreserv o
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Fe6-1 ZESAHLE A (&)

Bt KR BR&ME BtRA

usedbysnapshots e off HBEREME. AT RN R e HIE 5 A 2
TR &1 P (1 N i e DI TR SR YN o B A
S CRBEBOZMER AR - RS R EA R
AR used JBMEER, BN 2 MRERAT DAL 5
[\ . HJBPERLES Y usedsnap -

version E2 N/A TR RGUERHEL ERIRRCAR. B S5 MRATE
Ko HEIEH BE B LSRR L AT T 4
BRI S S HIRRA  HRELER. 1BS I 2fs

upgrade e

volsize 2 N/A T NEHEEGRIB AN
A RVEAIE . 1ES WL 179 T “volsize J&
TR

volblocksize BT 8 KB REREGHIIR KN —HEABE. RN

ENBER B DI RIAE GG E R AN - 5
MEREH R/ 8 KB - JEFE (LT 512 F 9 H] 128
KB 2 [AIfY 2 FER IR FEHRL -

IR M4 5 2R volblock -
zoned iR ME N/A FEHES B BIRERNEE2 B 5%

BiZEE 2RXKARA SRR HI
ZFS TEWCETE KIS A REFE RS F R YL - HIRE
DRI 2B INIFTA S R GER B %R
Mo

HXRG ZPS T ERRWXIBELER. 55
JLEE 249 TUHIH “FE 2% 1 DXIRAY Solaris 7 G¢H{if

F ZES” .
xattr fRE on BN RG2S EH (on) BUEH (of f) 1T RER
o

ZFS HiEARHEHE

DR RETE R E R EAYUE M o FOEANUSMEAR TR o A SEAYUE MR E 5
RERAEESE - EXPEILT . 3R 6-1 WA 2SR 4R 0 .

NHEAH T A BEATUE . R 6-1 M HPT T -

= available

m  compressratio

®  creation

= mounted
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B origin
= referenced
= type
= used
BRIFMER, HSILE 177 TR “used JBTE -
®  ysedbychildren
®  uysedbydataset
®  ysedbyrefreservation

m  usedbysnapshots

B3 m0m (U5 used~ referenced fll available JB@IE) MWELZER, S
5 54 TUHRY “ZFS W 822 R0k

used BTE

used B2 — N HBEE, R E B HLFTEEA S A a2 & . aTRFEL
ﬂ%ﬁmﬁﬁﬂﬁmAﬂ%ﬂﬁﬁ@ 56 FH 4 i 28 2 ) N RS B SR O TR = ] (L
2 TRATAT e R SRR PR 23 (7] o RE B2 o5 FH AR 10 il 2 2 1) st DA B DA IR 77 =X
BB TS B I PR I i £ s () 8 18 g EL {58 PR 2[RRI B 3 [ 0 e K

GRS Hop i =S R B WIFE IR IR 5 SO R G 2 AT IR JE T RER 5 LLRT IR
RO T IR o BEE SO RGRZAL, AR SR s = MR IR T . H 2B E
PRIGHIBE R 22 (] A - BRI T 2 = @Ahﬁ%mﬂﬁﬁﬁ AT EAEN - B
Ih %%&%THME@m%?%(W@ﬁ>%M ZS[A)iE . A AR 22 A (R
HEZER. W5 54 GUHPEY <SRN E AT 7

E 2SR E - AR D LS RS R E AR HEE . EE.
FEFE AN &5 A LRV RO 1] o {#F fsync(3c) B 0 SYNC BHAEFR A M RE AL ik, A~ —
8 ] DAPRUIERZ 25 2 (B8 R AR A5 B 2 S BB

i zfs list -0 space i<, A LA

usedbychildren -~ usedbydataset ~ usedbyrefreservat10n$ﬂusedbysnapshotsEﬁﬂEﬁ?
Bo XEEEIERF used BN NG A =H . ARELER. 20
%61

S BRI ZFS LB

A E R AHLE & HAE v [E TR R AL B R - PR E AR T DL A
zfs set TP H zfs create M WHTIRE, 152515 UL 183 TUHIY “IXE ZFS J&14F1
5 168 TLHHIY “Gilf ZFS UM RS HRwiBH o bR 1 BCETAI T EE == (ml 40 AR E R AL
%?T%% A KRBT S A E 25 2. 155 UL 193 TUHY “1X & ZFS FLAA]
T B 23 [A]”
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178

AL BRI ATURIERE THRAR TR BEEE - FEXFMEOLT . 7 6-1 AUHIIEE >
STEUER R - AR WIRBRIEE A TR SRR . SUFAR

=

95 15 SEEFIRAA .

THEAIH T AERELE & e-1 0 HET T .

aclinherit

BRI, 155 L5 220 TR “ACL B4 (aclinherit)”.
aclmode

AR, 155 L5 220 TR “ACL B 14 (aclinherit)”.
atime

canmount

checksum

compression

copies

devices

exec

mountpoint

primarycache

quota

readonly

recordsize

BRIEMBIE, 1HS ULE 179 TTHY “recordsize J/TE” -
refquota

refreservation

reservation

secondarycache

shareiscsi

sharenfs

setuid

snapdir

version

volsize

AR, B2 IUE 179 TUHH “volsize JEIE” -
volblocksize

zoned
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= xattr

canmount Bt

R canmount JBMHIRE N offs NIAREEH zfs mount B zfs mount -a i L& A&
. B EERE N off 5K mountpoint JE L E I none IURCEAHML, X BITE T 5 dE
BE — TR AR IEH mountpoint B o FILT. PR ZEMERE N off. NIESCHF
RGUEN TTRRN:, B REAR G K AR, Wtk iR - X
BT, M RAEAY B XHEITUESSPIRERE. HASREGK
TEANET 5 [A] o

TELLF R, Gl T userpool FH A H: canmount JEMIRE H of f - B XA
GRS E N — N E S Jexport/home « TER XA ARG IR ERE M T HIG
RO RGI K, (HKEASHET M REAR S

# zpool create userpool mirror c0t5d0 clt6do

# zfs set canmount=off userpool

# zfs set mountpoint=/export/home userpool

# zfs set compression=on userpool

# zfs create userpool/userl

# zfs create userpool/user2

# zfs mount

userpool/userl /export/home/userl
userpool/user2 /export/home/user2

3{% canmount E'I‘E&Eﬁ noauto %"*%iﬁ%%ﬁﬁ?ﬁﬁﬁﬁs ﬁ‘ﬁKﬁE ﬁ i(j]]’i?& o QOracle
;olaris TR I B DU TR S [ S R AR L 15 205 | S PR 20

recordsize [E 4
recordsize ﬁ'@ﬁjﬂ#%éﬁ':fjﬁ"]j(#%fﬁ@i}w/ﬂﬁ%ﬁd\ °

ZIRMET TR T30 KN E E FC = A SO T U5 IR B E TR - ZFS 24R
38 0 LAY 15 (RIS SO AL g AR B ok B BB KN o T B R K RO SCERE 5 (]
BUNIBENLSR RSO EREEE T S . X RE AR R R o 1 recordsize {HEE
ENRTBEE T EIRERIL X A/ NE T UL R ZF R & EGE - s ZUE A B/ % m
T—MAER SRS SNATRES A EREF ARG o F5E M /N IUE 2 IF
TRE. HHLTAKTHET s12 F RV NT T 128 KB BB RSN
recordsize {EAXENN 2 J5 QA SCAF - B SUAFA 232 250

B PER4ES H recsize

volsize B¢

volsize BIEIEEERIEH AN . BLATEN T, Q&S EME X NOFRE 2SR X
volsize F{TART B ACER 25 S B S o) 3 BE 2 (R A S5 A0 BE BR o X BEAG 25 FE SIe B LB A P 72 2R Y
BAMTN . RG-SR E AT 2D, W2 SBERE AT aliidE
WA, BRBUR T &R 77 . WRIEERIH ARG /N, R R s
KK, 2 B EIRFENA « HEE KN, RAZEE NN o
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JRUEH AL, BA[LLEE N -2fs create -V f57E s bR el Q@ & 5 5 s I B 2 (6] 5k
HIEMGE - BRESENMEZMEE X NHENE . X THRGE. MBS AS
JZHRXS volsize HYBE Y o

HREHENESER, HSIE 247 TUTHH “ZFS &7 -

ZFSHRPEM

b T AVUBHIN. ZFS A FHEER B . FHPBEMEXT ZFS 1T AR, B @t
AP PR E Y EE BB EIEE -

AP EEZ &L TNE -

» WHEEESTFR (Y. USARIUBEMEIX 5 -

s VIEES/INEFERE FEBLL I RERE . v+ 0
s AP BRI KK E N 256 NERT -

THEAN E 2B E 2 WL SRSy 5 ZFS A5 il {5 ik 4 FR 2] -

module:property

TEREFF R P B R . 5 X R 1Y module 543 FH X 7] DNS 34 . AR E &R
PN JSLTF A A F — B 1 T AR LA com. sun. TR LS 144 PR B it
Oracle Corporation {# [ -

M P BRI E L & DL E -

» IR ZAR A H R BRI AR B A B -

o AP EEERN R RKE T 1024 DFERF -

i -

# zfs set dept:users=finance userpool/userl
# zfs set dept:users=general userpool/user2
# zfs set dept:users=itops userpool/user3

XEMAEHUTIRERIFTE @S (W 2fs list~ zfs get - zfs set ) #BAIFRABEAN IR
PR ek

i -

zfs get -r dept:users userpool

NAME PROPERTY VALUE SOURCE
userpool dept:users all local
userpool/userl dept:users finance local
userpool/user2 dept:users general local
userpool/user3 dept:users itops local

TRBRIE— M P EIE, B 2fs inherit @<« B4
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# zfs inherit -r dept:users userpool

WMARER IS P AR E SO IE . W2 R H 58 2R -

BHZIFS X HRFHER

zfs list e Vet 7 —FH T EFEMEWHHEERSE SR TP RALH . Ao AR
WA R A AR T 1 5B -

FIHERZFSER

T A HATAT R zfs list ap 2 0] S EEAEIEEE R - a2 ] BR RS
HRT A BRI Z IR, L H used ~ available- referenced*ﬂmountpointEﬁﬁﬁﬂ@
H AXRXEBENEZER. ESIE 170 TUHR) “ZFS B4

flan

# 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

A &l R e < i A A AT R SR (I EE R A PR BN R e B - A
F - e e DL A 05 2 s iz SR SRR IR X a0

# 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 (1] - 1.00G

T LSS & XX RGN EEBUR ] 2fs tist an s o (A0 -

# zfs list /user/home/mark
NAME USED AVAIL REFER MOUNTPOINT
users/home/mark 1.00G 64.9G 1.00G /users/home/mark

LR i BH 04T S 7R tank/home/gina M AT G R EGEENEAE R

# zfs list -r users/home/gina

NAME USED AVAIL REFER MOUNTPOINT
users/home/gina 2.00G 62.9G 32K /users/home/gina
users/home/gina/projects 2.00G 62.9G 33K /users/home/gina/projects

users/home/gina/projects/fsl 1.00G 62.9G 1.00G /users/home/gina/projects/fsl
users/home/gina/projects/fs2 1.00G 62.9G 1.00G /users/home/gina/projects/fs2

HX zfs list i P HHMEE . 1HS UL 2fs(IM)
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SIE S 21 ZFSs &Fif

R o~ -t fl -HIEIA AN} - 2fs 1ist it TER

WL -0 LW LL TR B RS o RS &= o] CLUE R B M E R o 0] LU T 5dE
BREMEVENEUSEIEME . GXEZXHFNEERERIENTIR. 1ESIE 170 T
M “ZBS JBIENE” BT B X IEIN, -0 EIIHZRA 0] LU & F45F names  LLIEBA%
N E R LR

LUl 2fs list SR B REIEE L FRLL K sharents Fll mountpoint J&IE(H -

# zfs list -r -o name,sharenfs,mountpoint users/home

NAME SHARENFS MOUNTPOINT

users/home on /users/home

users/home/cindy on /users/home/cindy
users/home/gina on /users/home/gina
users/home/gina/projects on /users/home/gina/projects
users/home/gina/projects/fsl on /users/home/gina/projects/fsl
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

AT LABEAT -t e E B R R SR AT . TR T AR

Fe6-2 ZFSHEUIREERHA

HKE 15%BA

filesystem N RGH E
volume &

snapshot rNist

-t R ] R R R SR R A RE 5 SR o LU R BRI -t R -0 IR
BIRATE RGN AP used J& T -

# 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 1.006G

(o -H I AT AR Bl B 2 s List bRl o (S -1 RTINS BTE 2 A& AR Tab
FRAHR . YR AT AT R (BT S BIARI ) o HmialgE A M - LU oRpl
R TERAH HIEIHY -2fs List < BTAE B i -
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# 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

IR ZFS B
BUREREMENT 2fs TSR set ~ inherit £l get T-AT S REF o
= 5E 183 TUHHEY “I%E ZFS /it
= 55184 TUHIRY “YE 7K ZFS [/t
= 55184 TUHIRY “& 10 ZFS @it

ZEZFS B

AT LAER zfs set mr B SUTAT Al i BRI EIR SRR 1E - 50 Wl LUEMA zfs create iy
STEOEERSEM L EREM: . X ENEIREEENYZR. 1525 UE 177 TTHE
I ERY ZFS AL

zfs set @1 R property=value XM IEMEFH], RIS 2EIREHIR - 2fs set 5
U AR B B S — & -

LR 7R tank/home B atime JE&TEIXE N of f o

# zfs set atime=off tank/home

AN, ATAT ST R G M AT E QI S R GT IEL - 140 -

# zfs create -o atime=off tank/home

AT UMER LT 5 TRERRR IR S8 (B K/ NIy ) f8E SR {E « BrveTPEZ - HHf

E— e Al Er b, A TFRRTY,. EeEEMRN HANEERETFH. MU
TP zfs set P2 F AR FFRA %Eusers/home/markf(##%ﬁ%fqﬂ*%quotaﬁ%

TEIRE NE 20GB

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

T RENEX D KNG FHLAON/NGFRE {Hmountpoint fll sharenfs [
I o XA BIERIERE T U EE KRG FEE, Wl I E/ NG FEE

HK zfs set mMPMELER, HS I 2fs(1M) .

H H H W

% 6E . B Oracle Solaris ZFS X4 R 4% 183


http://www.oracle.com/pls/topic/lookup?ctx=E23823&id=REFMAN1Mzfs-1m

B zFS B

184

ik ZFS B

BRAEE A AUl S B B T BRI R 22 (e, AIER 1 LRI = (|40 AT
AR E Y AR AR SR AR AR H R ME - AR s O R R R s B R

B, WIEERZEIMEREREE . T 2fs inherit mr STHBRBIEE . IWTI{REENLE
EL LI VLA

LR RBIER 2fs set @ ) tank/home/jeff XIFRGUSHIELG - AJ5 . {HH zfs
inherit {HBE compression @M. MM 1ZE kAT EE of f - FHT home Fll tank PR
AU E compression JE I, EILSHRABEME . QERMEFEEH T E4. WFEHARE
BRI EMNE (TEATREIH ) home) -

# zfs set compression=on tank/home/jeff
# zfs get -r compression tank/home

NAME PROPERTY VALUE SOURCE
tank/home compression off default
tank/home/eric compression off default
tank/home/eric@today compression -
tank/home/jeff compression on local

# zfs inherit compression tank/home/jeff
# zfs get -r compression tank/home

NAME PROPERTY VALUE SOURCE
tank/home compression off default
tank/home/eric compression off default
tank/home/eric@today compression -

tank/home/jeff compression off default

WMRIEET -r W, WELLEATTRN inherit Faid o ELLTREIF. Zad
{5 tank/home DL K2 & AT REELE BIFTH G (X ERYA 2K compression JETEMIE :

# zfs inherit -r compression tank/home

R (A - o A SERRATE R SRR S AR I E -

BF zfs inherit MISHELEL. BHSI 2fs(1M) »

i ZFS B 1

BB IEERI R E BT R B 2fs tist % . ARELER, HSUE 181 TTHIRY
“DIHFEAR ZPS (527 Hi2, N TEREWMBARSE . G 2fs get Ay LUEHIFE
PR RAIIE R -

ATLAGER zfs get ap SHRRALATEHREIEIE - LU R B BHAMA £ a8 TR B s
THAE -

# zfs get checksum tank/ws
NAME PROPERTY VALUE SOURCE
tank/ws checksum on default
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B zFs B

S VUHE SOURCE TR ILIRPEERIRIR - T 3RE AT RERITRTE -

#6-3 MBEMI SOURCE fH (zfs get @i %)

iRE tRA
default MRA g i S e AR AT S IR B R E(E - (AR %

inherited from dataset-name

local

temporary

- (J0)

JE IR EREE -

g M E LA B dataset-name FTHE R L EHEEE -
i 2fs set A ks 6 W NI B X m 1A -

ZIBIEE R 2fs mount -o IR ERY, I HATEHZIARE
e ARG ERABIENEZER. HSIE 190 T “f

Pt R -

PR Ak . B ZFS 2K -

AU AR B T a VR AT SR B ME(E - DU RBIEEA atl Ry

# zfs get all tank/home

NAME

tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home
tank/home

$E6E . T Oracle Solaris ZFS X R 4

PROPERTY
type
creation
used
available
referenced
compressratio
mounted
quota
reservation
recordsize
mountpoint
sharenfs
checksum
compression
atime
devices
exec

setuid
readonly
zoned
snapdir
aclinherit
canmount
shareiscsi
xattr
copies
version
utf8only
normalization

casesensitivity

vscan
nbmand

VALUE
filesystem

Wed Jun 22 15:47 2011

31K

33.2G

31K

1.00x

yes

none

none

128K
/tank/home
off

on

off

on

on

on

on

off

off
hidden
restricted
on

off

on

1

5

off

none
sensitive
off

off

SOURCE

default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default

default
default
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tank/home sharesmb
tank/home refquota
tank/home refreservation
tank/home primarycache
tank/home secondarycache
tank/home usedbysnapshots
tank/home usedbydataset
tank/home usedbychildren
tank/home usedbyrefreservation
tank/home logbias
tank/home sync

tank/home rstchown

off default
none default
none default
all default
all default
0 -

31K

0

0 -
latency default
standard default
on default

i - casesensitivity~ nbmand~ normalization-~ sharesmb - utf80nly*ﬂvscanE§ﬁEfE

Oracle Solaris 10 Z TR A BERE A . &N Oracle Solaris 10 Z1THR A SZHF Oracle

Solaris SMB /%5 -

W zfs get HY -5 LT, AT DALIRI AL TR R AR « i g st n PR — e
SR, ATHEHRRERER . (V2 BrBaRERERNNELE . AR0EZE
HUEL$S Local ~ default~ inherited - temporary Fll none o LN RIS R T EAE tank/ws

AU E A R -

# zfs get -s local all tank/ws
NAME PROPERTY VA
tank/ws compression on

CLEATARTE I o] 55 - r RIS &

LUE

SOURCE
local

FEA . DA DU 75 o e SRR TR 1%
fEEEME . FELL T Rpld. DUEIHTT R T tank/home FERTA S SRR A G ) e

SOURCE
temporary
temporary

T

# zfs get -r -s temporary all tank/home
NAME PROPERTY VALUE
tank/home atime off
tank/home/jeff atime off
tank/home/mark quota 206G

A LIEAEE HAR ARG DU T (] 2fs get an & EifEME(E, X

FTE RSO RGTR - Bl

# zfs get -s local all

tank/home atime
tank/home/jeff atime
tank/home/mark quota

temporary

off local
off local
206G local

HX zfsget mPMELZER . HSI 2fs(1M) -

EA THRERIAR ZFs Bt

=
=]

I

k&

%

I
A

o1

zfs get a2 SCRF NG S BT T -1 Al -0 BT o W] LA -1 I8 LAk A5 B
I Tab FAF RS o (50— B0 2% ] R (8 AT« aTDAGEA] -0 1T LAAIN T 5

e il -
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BEHMEZ2rs XHRE S

= TR name [ LL51ES 2 BRRVEIEYI R —&MEA . W15 170 TTHAY “ZFS @141 56
53 FTk o

o EHIES PR FE FEE - name ~ value~ property Fll source ¥I%. J5 HIERME 2 1%
MSE XFEES 2R RIS -

DL B BRI (56 - 25 get BY -H Fll o JETH RG22 B AME

# zfs get -H -o value compression tank/home
on

-p RIS BB B RS TA{E - 140, 1MB B 9 1000000 - D AT F240 T 75
A -

# zfs get -H -o value -p used tank/home
182983742

AT DLES B (A - r 30005 BT DL U5 s TR IR AU TG R (E - DU Rl

6 -H~ -0 I - r T export/home e ELJE AU BB R 4 FR M used JEIEME. [FRIZ
B B i -

# zfs get -H -o name,value -r used export/home

EHINEZ 2Fs XHZ %

AT T ZFS WML SR ST -

2187 TUHRY B ZFS HEd A

55 189 TTHIRY “$£3% ZFS X {H R %>

25 190 LAY “f A G4 g 1

5191 TUHAY “BUHH:EK ZFS SRS

5191 TUHRY L ZRIBUEIL = ZFS RS

S ZFS IEEH S

BEIE N, ZBS X ARG E IR B e . T UUfE X RS E R ST

K WARTIFATR o

AN AT DLTEGIEERT (R zpool create WY -m JEWIR & BRI A HE S - A%
BIEME ZEE . 52 ILE 63 TN “GIiE ZBS TEiEih”

FITA ZFS ST 2 Gi AR ZFS i 6 FH Al 55 & i T A, (Service Management Facility, SMF)
svc://system/filesystem/local fRFSTES [ FHTHEL - U RGHEAE /path . Hrp
path 5 X RGI AR -

ATLLEEH 2fs set a7 <0 mountpoint RIEIENFFERE. DUEREREERZT - ZFS H
EhEIERERERN (WIRFE) - HF BRI S R YL -
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ZFS X ARG TC TR 1SR /ete/vstab SCERRIRT 725 | S0 B 2hEEE -

mountpoint B LA AR -« HIU0. WE pool/home B mountpoint fEMEIXE N
/export/stuff, M pool/home/user BFEHK sexport/stuff/user A mountpoint J& 1 (H

FRHE SR G R AU mountpoint JBIEIRE ) none - LD, canmount JEIETT LA
FH St R S REE U RS - H K canmount BIMEIE ZEE, ES WL 179 TR

“canmount J&1E”

A DU zfs set 4% mountpoint JE X E ) legacy, MBI (E G iEEE: 1 R
PSR RGE o X0 LA 1 ZFS B ZIFEE A E TSR R SE - AN 620 B A 245 mount
F umount ey STENIIE G TR LUK setc/vstab X AREREHVELER. 1§
2 JLEE 189 TIHHEY “fE ot i .

BaiiEH =
= ¥ mountpoint JBIEM legacy B none B I NFEREIERT . ZFS & HEHFEE R

Hi.

o QR ZFS IEAEEHSCE RS (B X ARG S ATE BRI H mountpoint J& 1
ELEE WIS RGOR REFIBUH RS -

mountpoint JBEA N legacy MIFTEEIREE AR ZFS K EH - fELL MR, Gl 17—
MRS HEEEN h ZFS HEhE PR -

# 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 -

SN, WAHE U RBIFTR . B E mountpoint &1L -

# zfs set mountpoint=/mnt pool/filesystem
# zfs get mountpoint pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mountpoint /mnt local
# zfs get mounted pool/filesystem

NAME PROPERTY VALUE SOURCE
pool/filesystem mounted yes -

mountpoint EIEE S . S ARGOR BRI IH A BUH LR, HFEFTEER SR
Mo FEBUS B FRIETE EOEAT A . 41IR ZBS BT O R GEIEAL THE SRS T o %
HEUHER, WaiREEHR, HFR 2R T FoiBuE LS -
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R R

iS4 mountpoint JEPEILE A legacy. Al LU 545 T EREHE ZFS SUHERYE - (45
SCAE RGO A mount il unount @ LUK /etc/vestab SFAETE o ZFS (E5| FiE A
LEER GRS I H ZFS nount Al umount 1 4 A5 20 KB U EE 14T
HRUE - DL R BI AT = Gt T A 8 2P i

# zfs set mountpoint=legacy tank/home/eric
# mount -F zfs tank/home/eschrock /mnt

THES | S HEIHEEAE G R R G, WA Jete/vEstab SKAFHIA T —
Wio /etc/vfstab SXAFEHHIIT AT BEF ECAAN T BIFT -

#device device mount FS fsck mount  mount
#to mount to fsck point type pass at boot options
#

tank/home/eric - /mnt zfs - yes -

device to fsck fll fsck pass B E N - HN fsck P A@EH T ZFS KRS - HX
ZFS IR TE M E ZEE . 155 UL E 42 T <H 5 EE .

T3 ZFS X &%

B RGARGS [0, ZFS 2 HEMEECUF RS - (WA T EE R AE0E. 5
BAEBEHUHEECUE RGN I HLEFE 2fs mount A% -

AHATATSELH 25 mount i AT LR ZFS B BRI Al DTG S R Gt - 558
EHAHER A2 ER - i

# zfs mount | grep tank/home

zfs mount | grep tank/home

tank/home /tank/home

tank/home/jeff /tank/home/jeff

LA -a TR ZFS BHIRIATE XX RS - RGBT ST RGN 2HEE -
-

# zfs mount -a

ERETE O ZFS A SLvFEIR = H RV T Z 2 T4k - Bilan -

# zfs mount tank/home/lori
cannot mount ’'tank/home/lori’: filesystem already mounted

e B a2 TRTEM - 2860 ZFs TRARF L8R - filan -

# zfs mount tank/home/bill

cannot mount ’'tank/home/bill’: legacy mountpoint
use mount(1M) to mount this filesystem

# mount -F zfs tank/home/billm
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PRGN, T SRR E AR I E A — SR RIS
Z AW E R AT -

Fe-4 ZFSERMHOCHIIE PR L

B IR

atime atime/noatime
devices devices/nodevices
exec exec/noexec
nbmand nbmand/nonbmand
readonly ro/rw

setuid setuid/nosetuid
xattr xattr/noaxttr

FEEET nosuid & nodevices, nosetuid BYH4 -

R IR T

QR -0 I 2t nount b BAILE T Bl 56/ BRI ERTHEBATL, 1
SRR CTRREE - 275 get & LRI 4 ) tenporary. J{EXHER
GRIISEE LA T T EC A - IR B T MR P s s B
%, HERFEIGH 2B .

TELL R 7RBIFR . X tank/home/perrin XX PERGEIGIN R E | HBREEE0R - I EH0H
HECU RS
# zfs mount -o ro users/home/neil

I B Y T R SR R G L RN remount BT o 7E LA RN
Bilrh, XA ATEEI SRS atime WIEE I H SN off -

# zfs mount -o remount,noatime users/home/neil
NAME PROPERTY VALUE SOURCE
users/home/neil atime off temporary

# zfs get atime users/home/perrin

AKX zfs mount I YHIEZE R HZ U 2fs(IM) -
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BEHMEZ2rs XHRE S

EGEIEE ZFS ST R 5%

BT 2fs unmount T < 0] ABEFERL ZFS XA YR o unmount a7 <> 1] DL SR FH 2
HBOUHRGEAENSEL

FELLT RGN, U ARG AR EE— I SRS

# zfs unmount users/home/mark

FEUL T RGN, fEal R BE A — D SRR YL

# zfs unmount /users/home/mark
MR RG TS, W unmount T 44 M BIRITROHEB SRS, AU

FEA -f 2200 RS RGNE LA TEERPIRES. 58T BUHESZ U R G 550
Lo BN 2R AR N R T O -

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

SRS A, AT DU AAZ G0 umount i < SREUHHEEL ZFS SUHFRSE - A

# umount /tank/home/bob

K zfs umount M LI ZEFER . HS L 2fs(1IM) -

HEMBELZ ZFSs X HE %

P\ X & sharenfs B4, ZFS{HAE H BN L= RGE - AR MR, ASATEL=EHT
AR RGHHEM setc/dfs/dfstab XX ff - sharenfs J& &L share i< LT

125 PRI « {5 on B ARV ETI A . EHATEH P I read/write AL

FR o {H of f FEBH XM RGN B ZFS FHTE . (Hal@dEg 7k (W

/etc/dfs/dfstab (M) RILE . TEG[ SRR RS ILE sharenfs BIEA T of f IFTE

XHRGE-

EHEZEEXY
BRI BT SO R o BETHUCHERGE WA O 2fs

set 1B .

# zfs set sharenfs=on tank/home/eric

sharenfs/EIERIEART, IR RGHRRIBIEAN N of £ NIXELSC IR RGIAE QIR
ZHBETIE .
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# zfs set sharenfs=on tank/home

# zfs create tank/home/bill

# zfs create tank/home/mark

# zfs set sharenfs=ro tank/home/bob

tank/home/bill Fll tank/home/mark B¢ #) LA AT 5 77 AL, RN EATMN tank/home A4 T
sharenfs J@ 1. FHZBMIRE T ro (k) 5. JCIEHN tank/home X ELHY sharenfs &
Mo E . # 2 PLR T = tank/home/mark o

BUEHE= ZFSs TR S
R KL HCCE R GHLED S « QIR R [ 2t S ey L=, (SO &
SN AR E B RN . ik, 150 2fs unshare fr 2 o A -

# zfs unshare tank/home/mark

w2 BUH LS tank/home/mark SUPFASE - HHUHILZ RGHIHIATE ZFS XA
g8 M -a kI .

# zfs unshare -a

HEZZFS X &5

WHE > ZFS £ | S M QRN =S R G B 2T N LA — MR ERITE = - 20
R TR R BUH L T ARG, WA zfs share my & BRI AL . 4
-

# zfs share tank/home/mark
5S4, AT DL -a Wit E R G RIRTE ZFS XX RS -

# zfs share -a

RHEHZETA
U sharents LR N off. I ZFS TE(ETIRHEA 2 A 3L SO0 H 50 Ak 7
G5 MSBIMLIE. WLUBIT 55778k (U] /etc/dfs/dfstab SCIF) HEFHLSCIF RS -

&% mount 5 S AN[El, 1ZEEH share Fll unshare a5 5 1F ZFS X B2 G AP 7] LAz
17 Hik. "TLUHER S sharenfs [@14:RYIETUA R R AR T8 =X RS - A8
{1 F X A BRAAY o (R T2 2t ZFS B5E 1B /etc/dfs/dfstab AR T NFS
HENE . ZFS EIEA SE AL, IR, AT SR TR TR .
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% & ZFS Be A A0 &8 =5 [a)

W] LAE A quota J& XS SCHR AR G5 AT LAGE P A 1 28 2 ) st S ELRR A o E9h, a8 w] DAfSE ]
reservation JEPEARPRAE—E U4 EL 2 R RS ARG « XN EIERN A TR E
TN U2 IR R FT A TR

HEtE UL WX tank/home BIREEIRE T HLAT. N tank/home R EFTH TR
223 (Al B AN RERE I X ICAT - [FIRE . WIERDN tank/home F67E T FRE 23 B M tank/home
REMBREARH M ZIRE A - R LHEAAF %A ZS M2 H used B
T -

refquota fll refreservation BIEH TEHXHERZEZ A, HASKENR (WIHRIEF
) 5 PR R 2 B EAE A -

TEL. Solaris Z 1T FH . F0] DUARE B T-R8E F 7 8 SCHAT o5 R 45 2 (R 2R 1%

B user B group ILEH - NEEEET & - BT XFERGURA 4 (WXFRGEUR THARA 15
it it B P A2 B s 1k -

Tiff 8 WA BC AR 701 B 2 (R sh g BE A R T PRI SO R SERT 1HFELL T JLA

w  EHERGE N HE AR AL S AR, 4 quota Fll reservation JEIESTRTT
fi

= refquota Fll refreservation JE& & & T & FREIESE 5 FH AU B 25 ()

= ff refquota Y refreservation J&I1XE N T quota BY reservation J& 4TI
3o WIRIKE T quota B refquota B, NI {EE HAE—EIHEREESR N . T RE
S KT refquota B9 quota - 4. ISRA LIRS U W] GEFEEHE
refquota Z BT FR ELE quota-

o P FIAHBCSERE T —Fo5k, TUSEEATRZ F Pk A IGO0 T 5 RS PR
FrZE A, BIAIE K25 E -

HRIBERHMTAE =M E L EE . HZIE 193 TP % E ZFs XIF R GHIAC
B FIE 196 TUH) I8 ZFS SUHF R GERITHEE 23 [ o

28 ZFS X R R HIELE

i zfs set fll zfs get @72 A LR B iR ZFS X RS HIECHET - 1ELL Rl 18
tank/home/jeff FiXE T 10 GB FUHELAM -

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

# zfs get quota tank/home/jeff

NAME PROPERTY VALUE SOURCE
tank/home/jeff quota 10G local

ACHTL 200 2fs ist Al of an <0 HURHE - F140 -
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# zfs list -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home 1.45M 66.9G 36K /tank/home
tank/home/eric 547K 66.9G 547K /tank/home/eric
tank/home/jeff 322K 10.0G 291K /tank/home/jeff
tank/home/jeff/ws 31K 10.0G 31K /tank/home/jeff/ws
tank/home/lori 547K 66.9G 547K /tank/home/lori
tank/home/mark 31K 66.9G 31K /tank/home/mark

# df -h /tank/home/jeff

Filesystem Size Used Avail Use% Mounted on
tank/home/jeff 160G 306K  10G 1% /tank/home/jeff

THEE, HIA tank/home B 66.9 GB HY Al FHI# AL 23 H], {HEH T tank/home/jeff fETEAL
4. tank/home/jeff Fll tank/home/jeff/ws 2 EHINH 10 GB Wy W] FHZ 2L 2 [A]

ARERHACHT 15 B LRI 5 = AT R =S R/ N RS - I

# zfs set quota=10K tank/home/jeff
cannot set property for ’tank/home/jeff’: size is less than current used or reserved space

AR RS 1 B refquotas  DARRIZ &S ] DL F R 5 2 () o o BRI BLAE I
AT S RGBS A o B PRI S FIAY 23 (R 2 520 studentA FY 10 GB AL -

# zfs set refquota=10g students/studentA
# zfs list -t all -r students

NAME USED AVAIL REFER MOUNTPOINT
students 150M 66.8G 32K /students
students/studentA 150M 9.85G 150M /students/studentA
students/studentA@yesterday 0 - 150M -

# zfs snapshot students/studentA@today
# zfs list -t all -r students

students 150M 66.8G 32K /students
students/studentA 150M 9.90G 100M /students/studentA
students/studentA@yesterday 50.0M - 150M -
students/studentA@today 0 - 100M -

T EMTTE, O RE R I B A RO, DAY B PR R R AR B 25 R o B

# 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 -

TEHIEM T studentA WHEZEIAZE refquota (10 GB) MR HI. {HstudentAR] LAMHIBE SC {4
TR BMEFEER R 2 A -

TEEFIH. zfs list f i BonmANECRTRRIR/ NS (10 GB 5 20 GB fHEL B /N )« B
EMAECHIE, 15 2fs get % - 40 -

# zfs get refquota,quota students/studentA

NAME PROPERTY VALUE SOURCE
students/studentA refquota 10G local
students/studentA quota 206G local
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HEZFS X R PR ER PFAE T

AT LAH R zfs userquota B zfs groupquota i< 73 Al B P BCRU B BCA - o140
# zfs create students/compsci

# zfs set userquota@studentl=10G students/compsci

#

#

zfs create students/labstaff
zfs set groupquota@labstaff=20GB students/labstaff

2 LN 77 2R3 4w P B A e A A -

# zfs get userquota@studentl students/compsci

NAME PROPERTY VALUE SOURCE
students/compsci userquota@studentl 10G local

# zfs get groupquota@labstaff students/labstaff

NAME PROPERTY VALUE SOURCE
students/labstaff groupquota@labstaff 20G local

AT DLid i A v DA ok Bon— e F P s T =S 1R (A O

# zfs userspace students/compsci

TYPE NAME USED QUOTA
POSIX User root 350M  none
POSIX User studentl 426M 10G
# zfs groupspace students/labstaff

TYPE NAME USED QUOTA
POSIX Group labstaff 250M 206G
POSIX Group root 350M none

T A P BRI B 2 R R O W DLW LT R

# zfs get userused@studentl students/compsci

NAME PROPERTY VALUE SOURCE
students/compsci userused@studentl 550M local

# zfs get groupused@labstaff students/labstaff

NAME PROPERTY VALUE SOURCE
students/labstaff groupused@labstaff 250 local

] zfs get all dataset iy > A2 o A P AAERCHURTE. &2 BT B RSE
JEIERIFE -

AT LR AR 75 2R A P P i 2H A -

# zfs set userquota@studentl=none students/compsci
# zfs set groupquota@labstaff=none students/labstaff

ZFS AE ARG A P A ORI B (4 DL T ZhE -

» FERXERGE EIRER O EEHRCRUN 2 95 U RS H B K -

w (HE. BT EAMHP SRR S R G G b BRI . R A A e
B [FIRE. i zfs send A (BPEAHF -RIEWD) BRGNS, XIFRZREHEH
el B -

w  ARRAA P ABE YT IR E R ZE (R B TR O - root F 7 B T userused 8K
groupused FEAEHI A P AT LAVS TRIFTE AR AP B4 % 8 2 (R k(5 S -
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» REEEET ZFS &~ BT U RGRA 4 S R GE el R TR 15 it &
userquota N groupquota B

FH PR AL SE i 1T RE 2 HER LRV« G XREIR IR . 7E RS I EHE HRC#F
TR IA S ASRE ([R50 epquot #81RVEIE ) AT, AP AT RE CUBE H LT A -

AT UL 48 quota a0 AL7F NFS#h 5L (141, #£%% 1 ZFS XfFA%E) FHyR - iC
B o AL LAY quota iy & (R A2 A8 i P B i A5 2 - Bl -

# zfs set userquota@studentl=10m students/compsci
# zfs userspace students/compsci

TYPE NAME USED QUOTA

POSIX User root 350M  none

POSIX User studentl 550M 10M

# quota studentl

Block limit reached on /students/compsci

YR EE A S ECH i ELAS PR BRI AT LB quota -v A A T HIAL
# o 1A -

# zfs set userquota@studentl=10GB students/compsci
# zfs userspace students/compsci
TYPE NAME USED QUOTA
POSIX User root 350M none
POSIX User studentl 550M 10G
# quota studentl
# quota -v studentl
Disk quotas for studentl (uid 102):
Filesystem usage quota 1limit timeleft files quota limit timeleft
/students/compsci
563287 10485760 10485760 - - - - -

I8 ZFS X R G RI T BE = (8]

ZFS T30 88 == 8 j2 M HH 73 BC B PRALE AT PESCHe B2 I RO A B 2 )« [RTIEE 1 SR A s 1 =
AIFEN AN aT P IORBE D e 5 30 B % s (R BT AR o5 P O T = R ) S R AN RE
st AR R AL 2 Al & o T 2fs set Al 2fs get @& AT LLIRE AT R ZFS Tl
B3R - i

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

T BA 23 [A) T BE 2 520 2 s List a0 MO i - 140 -

# 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
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tank/home/lori 547K 61.9G 547K /tank/home/lori
tank/home/mark 31K 61.9G 31K /tank/home/mark

THIER. tank/home {5 FHANI#% A2 18] 5 5 GB. {H tank/home Sz HJ5 X5 Y 5 28 [B] &t
7/NF 5GB. EFHZSE SI T 4 tank/home/bill TR EARIZS (Rl o« 1E QX ELHEEE M E FIWE 4L
R RS EWE 2SR H2E R HACE - 005 2 (8] 8 [R] BT PR E HET R -

# 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

REG P R RYZS A ol . o B AR A0 = i (6 3 T L ACH.  Bym S i Re (it
FH L L0 B 2 R B 22 BT R 2 R) o R S AN BE o FH g At RS 4 £ 0 B 110 i 2 = 1)

TREE 2 AT R a2, 3B R 2fs set RIKE TN =M, ARz
SR B 22 (RS N B T B 2 (R e i fof Y 5 — 90 B 2 (R R 3 — D Pl B =
[ o {4 -

# zfs set reservation=10G tank/home/bill

# zfs set reservation=5G tank/home/bill

# zfs get reservation tank/home/bill

NAME PROPERTY VALUE SOURCE
tank/home/bill reservation 5G local

Al @ I E refreservation TR 28 AR AR T ARSI 23R 225 A A B R
HER v B P A 2 2 (8] o b o B 2 (R B AR R A R 2= (R P 2 xT A
PG A B RTR 0 B 23 (AR T LT Bl 0

# zfs set refreservation=10g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 10.0G 23.2G 19K /profs
profs/profl 106 33.26G 18K /profs/profl

AT LU [F] — B SR e PR =S (). DAPRIE RS S8 =S (MR DRAR =S /] - 45140

# zfs set reservation=20g profs/profl

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
profs 20.0G 13.2G 19K /profs
profs/profl 106G 33.2G 18K /profs/profl

LA T 2 (R T SR SR R =S R A

TEEBIF . zfs list i th RMANEA B N (10 GB 5 20 GB HELEV]N) - HE
AWM ANECHIIE, HEE 2fs get dr o Bl -

# zfs get reservation,refreserv profs/profl

NAME PROPERTY VALUE SOURCE
profs/profl reservation 206G local
profs/profl refreservation 10G local

% 6E . B Oracle Solaris ZFS X4 R 4% 197



FR 2Fs XHR G

WHILE T refreservation, WYY TEILL T EE 25 (8] 2 AME 208 A A T B th 2 ] SR 25 40
BRI Y ETS| BT R A v A .

HK ZFS XX R 5

IR A SERTHY Solaris & TRV ZFS XA RS, W LU#H zfs upgrade i % FH41%
RS, UMAYEIZITRPSUERSIIRE - AN, than @ 2EXHFRGLEITER
A A o

B, RS ARG S BN THIRRAZE 5

# zfs upgrade
This system is currently running ZFS filesystem version 5.

All filesystems are formatted with the current version.

{5 i itk < T DLRAE 8 4 SCAF AR SRR BT I ERRE -

# zfs upgrade -v
The following filesystem versions are supported:

VER DESCRIPTION

Initial ZFS filesystem version

Enhanced directory entries

Case insensitive and File system unique identifier (FUID)
userquota, groupquota properties

System attributes

UL WwWNE

For more information on a particular version, including supported releases,
see the ZFS Administration Guide.
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RERIE S RGBSR H BRI -
SJA] o EE S H{E EDEE S A R A A R R
S[A] AT REL L R A 5 2 T o

WA B FIE B Oracle Solaris ZFS TR FE AN v o

ESNETRME T K ARAFIRIRAY

LT

5199 TUHARY «
ﬂﬂzoo LAY
5202 TTHIRY «
5 204 TUHIRY «
5 206 TUHIRY «
5 206 TTHIY «
5207 TR
5207 T «
5 208 TTHIHY «

ZFS IR LR

BRI ZFS P>
SEoRFNVIA] ZFS 1R

[EV& ZFS LHE”

ZFS il MEiA>

Bl ZFS TafE”

FYERE ZFS TaE”

{5 ZFS Wt ZFS XRS5
K IEFNFUL ZFS Bifle>

111 HL & ) A o5 P it e L
PRI 1 48 525 | IH R o

PRAJLF- AT LLRIA ]

ZFS PRI LU T -

» WERGETGS

BTk

o PR KRIRECE 2.

PRIEAN(E F S0 ) i 6 17 A

HCEFTERF ) TR A
T UABRBR AT VE D — T R Al - 22,
B B2 AT - R TAREERER L R e 2 — 1

BB L3 o PR 0 OA P I BRI A ST R
S -
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TEIE BRI AR, ER i DS eI TR « #in - BRREFRIE . &0 ZFS
RIGEVER . TEZ WA 208 DTN AN ZFS Bdk” -

w5200 TUHEY QAR ZFS PR
= 53202 TUHAY <SR A5 [A] ZES i
w5204 U “IBIVR ZFS PRIR>

I FNEHEL ZFS (REE

IREGE I 2fs snapshot A< GIEEAY . Zan <R ZEAN R PRIEY LR (B HIE—Z
B WRIEAFRIZAN T 77 U455 -

filesystem@snapname
volume@snapname

PREE A PR AL K2 5 45 TUHIRY “ZFS 2H R 44 2R HR TR B dir 44 2K
FELL IR, BAIEE—1 tank/home/matt FYHRAR, HAFRI friday -
# zfs snapshot tank/home/matt@friday

W EA - e IR ATE TR S R GERI IR - 140 -

# zfs snapshot -r tank/home@snapl
# zfs list -t snapshot -r tank/home
zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home@snapl 0 - 34K -
tank/home/mark@snapl 0 - 2.006 -
tank/home/matt@snapl 0 - 1.00G
tank/home/tom@snapl 0 - 2.00G

TREGIEE FE SR - thASRERFEHE S R M TR - i -

# zfs set compression=on tank/home/matt@friday
cannot set property for ’tank/home/matt@friday’: this property can not be modified for snapshots

200

i zfs destroy < A LUFHEEMIR o 140 -

# zfs destroy tank/home/matt@friday

AR E R RAAERIE, WIS RERHSBGZ AR S - 140 -

# zfs destroy tank/home/matt

cannot destroy ’'tank/home/matt’: filesystem has children
use '-r' to destroy the following datasets:
tank/home/matt@tuesday

tank/home/matt@wednesday

tank/home/matt@thursday

AN, AR E MIRIR IR e, ML S b, T RERHE IR -
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HK destroy T SHIELER, 1HSIE 168 T B ZFS XIF RS -

%4 ZFs [REB

WARAFAEA R PRGNS . S BUHARIRH T A A T AR MM 2fs receive
ANLEHEE, AT RER B R AN Solaris & AT AR FFAYRIFEREF HEE -

REFIRIE T DADG IR T PR - AN, = — A e BRI A ISR e fe — 1 e
I, AZINRESLVF(E ] 2fs destroy - d an S MIBRZIRIE « B MRIGEE — 1 RBKRI P
IR HOHEIE S 00 7E— MR EIRE —DREFFRER . oSN 1, B
PRFFPRERT RO 1 -

TESCHITIY Oracle Solaris & 1T H . FUETEIRIRTC W FERT . A REfHH 2fs destroy a4
AR o 7ELE Oracle Solaris A1 THiHH . PREGHY A F 5 A THEH L1000

AT DL — DR BB — AR o a1, DN EEE7E tank/home/cindy/snapel KB —
N = S
MRS keep o

# zfs hold keep tank/home/cindy@snapl

AT LU - e 02508 U3 PRAF TR G AOCF R GERI DR - 140 -

# zfs snapshot -r tank/home@now
# zfs hold -r keep tank/home@now

IETEE 1 25 T WO PRI B PR RIS I — 15 1] keep o B MRIEEA H B SRS Z RS
[, PREFPRETEIZZS AN AL UEME — [ o JIR—PMRIE EAFE—MREF, ZIREH 275
destroy @ B PR FFAUIRIECRE R - 140 -

# zfs destroy tank/home/cindy@snapl
cannot destroy ’'tank/home/cindy@snapl’: dataset is busy

TR CREFRIIRIR AU - o 20T 5140 -

# zfs destroy -d tank/home/cindy@snapl

{fEFH zfs holds Ay < /RS2 PREFHIIRIRSIZR - 140 -

# zfs holds tank/home@now
NAME TAG  TIMESTAMP
tank/home@now keep Fri May 6 06:34:03 2011

# zfs holds -r tank/home@now

NAME TAG  TIMESTAMP
tank/home/cindy@now keep Fri May
tank/home/mark@now  keep Fri May
tank/home/matt@now  keep Fri May
tank/home/tom@now keep Fri May
tank/home@now keep Fri May

ATLLBEH zfs release a & RO — MRS —HPRIEHI PRAF - 140 -

06:34:03 2011
06:34:03 2011
134:03 2011
06:34:03 2011
06:34:03 2011

[e) ) o) le) o))
S
[&)]
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202

# zfs release -r keep tank/home@now

FEURERSS . WTLAGE zfs destroy ar < FHE IR - fil40

# zfs destroy -r tank/home@now

AP IEF R FOR IR R FHE -

» defer destroy JBTE FRIHEM N on: EfHA zfs destroy -d a S RIEFRIC ZE
HARNEE . A0, LB MR off o

= userrefs JRIEBRENILRIE ERIEREFE BFROVA PSR

EAy % ZFS TRE

A DL A G AR ELR 0 E A B AT TR YA S £ Honr e AT gk
-

fTEmH . fl

# zfs rename tank/home/cindy@snapl tank/home/cindy@today

AN, DU REETT BT DL ERYiE T

# zfs rename tank/home/cindy@snapl today

AU R rename #0E. BIN BBRIRAISCPE R G0 PR S P ETEERIG D th AT ST
RYIAA -

# zfs rename tank/home/cindy@today pool/home/cindy@saturday
cannot rename to ’'pool/home/cindy@today’: snapshots must be part of same
dataset

" LLHE A 2fs rename -r a5 DL A 77 NEa G IRIE - F140

# zfs list -t snapshot -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home@now 23.5K - 35.5K -
users/home@yesterday 0 - 38K -
users/home/lori@yesterday 0 - 2.00G -
users/home/mark@yesterday 0 - 1.006 -
users/home/neil@yesterday 0 - 2.00G -

# zfs rename -r users/home@yesterday @2daysago
# zfs list -t snapshot -r users/home

NAME USED AVAIL REFER MOUNTPOINT
users/home@now 23.5K - 35.5K -
users/home@2daysago 0 - 38K -
users/home/lori@2daysago 0 - 2.006 -
users/home/mark@2daysago 0 - 1.006 -
users/home/neil@2daysago 0 - 2.00G6 -

S RF0i7 18] ZFS 'IJ%,N

fu] DLiE listsnapshots WE S
WT, HEELTERIRE-

TEH zfs Uist H i PRI IRIRSIR o - BT
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WNSREEF T B e M AT CLEEFT 2fs 1ist -t snapshot i S R ERIRIBER - 5.
F listsnapshots & - HI40 -

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots on default
# zpool set listsnapshots=off tank

# zpool get listsnapshots tank

NAME PROPERTY VALUE SOURCE
tank listsnapshots off local

TESERGIIREY . 2fs/snapshot HRH. AT LLVG RSO RGERIERIR - a0, RAE
/home/ahrens 137 tank/home/ahrens. I A] LATE
/home/ahrens/.zfs/snapshot/thursday Eiﬁ%qqtﬁlﬁ]tank/home/ahrens@thursday R HE R

1 -

# 1s /tank/home/matt/.zfs/snapshot
tuesday wednesday thursday

ATLASHRAR 4R PR

# zfs list -t snapshot -r tank/home

NAME USED AVAIL REFER MOUNTPOINT
tank/home/cindy@today 0 - 2.00G
tank/home/mark@today 0 - 2.00G
tank/home/matt@tuesday 20K - 1.00G6
tank/home/matt@wednesday 20K - 1.00G
tank/home/matt@thursday 0 - 1.00G

A] LA R SO AR GEREER AR AR AT -

# zfs list -r -t snapshot -o name,creation tank/home

NAME CREATION

tank/home/cindy@today Fri May 6 6:32 2011
tank/home/mark@today Fri May 6 6:22 2011
tank/home/matt@tuesday Tue May 3 6:27 2011
tank/home/matt@wednesday Wed May 4 6:28 2011
tank/home/matt@thursday  Thu May 5 6:28 2011

ZFS [REB AR FR =5 8] 12 ik

ORI, BROIERIRISCIE RS 2 L= g i 2w, i al RS DARTHY PRI =
Hasii) o FEXXERGUA AT DRI AR B 2= AR 22 IR T =S 1)
2% 23 A B RIRR) used JRIE RSN, MHBRARIECATHY DN HARIGE AT (ER) /Y

W23 A & o
B ERIERT , RIEAZS 6] referenced JEBIEE S XA SGHIMEFE -

A LUREIH 5K used IR PR HE 5 FHRIBINE S o Brag Ak RGO IR 5
e - RGN 2 RE R O I -
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$ zfs list -o space -r rpool

NAME AVAIL  USED USEDSNAP USEDDS USEDREFRESERV USEDCHILD
rpool 59.1G 7.84G 21K 109K 0 7.84G
rpool@snapl - 21K - - - -
rpool/ROOT 59.1G 4.78G 0 31K 0 4.78G
rpool/RO0T@snapl - 0 - - - -
rpool/R0O0T/zfsBE 59.1G 4.78G 15.6M  4.76G 0 0
rpool/RO0OT/zfsBE@snapl - 15.6M - - - -
rpool/dump 59.1G 1.00G 16K 1.00G 0 0
rpool/dump@snapl - 16K - - - -
rpool/export 59.1G 99K 18K 32K 0 49K
rpool/export@snapl - 18K - - - -
rpool/export/home 59.1G 49K 18K 31K 0 0
rpool/export/home@snapl - 18K - - - -
rpool/swap 61.2G 2.06G 0 16K 2.06G 0
rpool/swap@snapl - 0 - - -

ARIXLEBIEN G, HZ UK 6-1-

[B];% ZFS [RER

AT LA zfs rollback i < 7T B RF e BRI At USROS SO AR G T D xS S B« ST
ARG E B GRS PRS- BRETROUT . %A S TCE MR BIBR ST R A Y
PRIE o

VR R IR BT R R RAR o o] DUEE HEE - r SRR S AR R

AN

WARAFAEAEAT PR AR IR sefs . ML IS RE - R ET DURH SR i

- R E AR S R G S A RIS W2 BUHEEF Bl . R TERRUH
FEROZSUFRGE WIENRIGEM - - £ GEmi] s I BOH RO R RS (WE L) -

TELLF Rl 2% tank/home/ahrens S R SRR E] tuesday PRI :

# zfs rollback tank/home/matt@tuesday

cannot rollback to ’tank/home/matt@tuesday’: more recent snapshots exist
use '-r’ to force deletion of the following snapshots:
tank/home/matt@wednesday

tank/home/matt@thursday

# zfs rollback -r tank/home/matt@tuesday

FEATRGIN, HAEBREILLHT tuesday TR, AT LLEHER T wednesday Fll thursday 1
AH .

AiSY

# zfs list -r -t snapshot -o name,creation tank/home/matt
NAME CREATION
tank/home/matt@tuesday Tue May 3 6:27 2011
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BE7E ZFS REBRIE R (zfs diff)
" LIHEH 2fs diff ap BT ZFS HREER: -
Ban, e alE 7 LU RS

$ ls /tank/home/tim

fileA

$ zfs snapshot tank/home/tim@snapl
$ 1s /tank/home/tim

fileA fileB

$ zfs snapshot tank/home/tim@snap2

Bila . ERE M MR R 5. 18 (R RABLLL T O -

$ zfs diff tank/home/tim@snapl tank/home/timh@snap2
M /tank/home/tim/
+ /tank/home/tim/fileB

TERTH . MERZEXELT MBS - + 2T file fA1E T BOFTRIRIRH o
CLUT it Y R R RPN SO E A E a4 .

$ mv /tank/cindy/fileB /tank/cindy/fileC

$ zfs snapshot tank/cindy@snap2

$ zfs diff tank/cindy@snapl tank/cindy@snap2

M /tank/cindy/

R /tank/cindy/fileB -> /tank/cindy/fileC

NRMEE T 2fs diff ay SHE R ST EHE RE

NHHBEREL FRIRFF
SAFEEFEHE Y SO E R C H M
SRS FH BB IR RER S ERHEIERHTRIt -
R

SCPFECH FHEIEBGTIOIRIRT ER HBIERIHAIR  +
e

AP E R E E A R

BXRELZER. HESI zfs(IM) .

¥ 7% . {#H Oracle Solaris ZFS {REBFN T2 & 205


http://www.oracle.com/pls/topic/lookup?ctx=E23823&id=REFMAN1Mzfs-1m

ZFS TR HEIA

ZFS 52 PEHLIA

206

"R H AW EESUF RS, EOIRNE S N el e A SR ErNEME - SR
M1, AUEsa e LR A, i H a0 AS G A a2 R o tesh, 8 n] DLa
SEREIPRAR -

vl AR W IRIR G « saFEIRET . S7E v BRI IR 2 (A 7 FE 2R e o B e
TEEEEEE 4 EEEFrh A A B ARy, (B B ST, SRR IR R
o origin BMEE RIARME, T 2fs destroy an S &8I LM 2RFH 1 (WREF
7E) -

SEANGR AN AR TR IR ERRTE - (5 2fs get Fll 2fs set an<>. ATLIEAM
H Ui RE IR R AR - A OCIE ZFS SRR R E ZEE. 152 L5 183 IR
“VE ZFS @I -

th T SR 11 5 DRI S ST AT 2 ). DAL wsed IRMERLEESI N - B
X ST PR B 25 AL« SR RIEAY used IR (Al
B 4 2 -

» 5206 TP <Gl ZFS ks
w5207 TUHRY “BHE% ZFS wilE”
w25 207 TUHY [ ZFS Tal it ZFS {255

B3 ZFS =&

ROEEE. M 2fs clone A<y EE MBI BRI IRIR LUK BT S R ST a1
BIR o O RGEAE A AL T ZFS 70 RSP EEALE - #ridadt 5 NPl
SERERI IR R — K8 (B RGEE) - ABEFEIRLG S RGIRIRRT7E 1 LR
Wt B Z S R ST T

TECL R/, B AEE—1~4 N tank/home/ahrens/bug123 RIRT il . HAIRNA S5
I tank/ws/gate@yesterday FIRZEAHIAE -

# zfs snapshot tank/ws/gate@yesterday
# zfs clone tank/ws/gate@yesterday tank/home/matt/bugl23

TELLTRBIH. M projects/newproject@etoday HRIFE A IGHES A 7 Al 5 [ TEIX
projects/teamA/tempuser JAfG. TEILfE LIEX FiXEEM: -

# zfs snapshot projects/newproject@today

# zfs clone projects/newproject@today projects/teamA/tempuser
# zfs set sharenfs=on projects/teamA/tempuser

# zfs set quota=5G projects/teamA/tempuser

Oracle Solaris ZFS & IE$ERT - 2011 8 B



ZFS e LA

§HER ZFS fE
fHH zfs destroy mi< 1] LLEHE ZFS Wl o 140

# zfs destroy tank/home/matt/bugl23

W T T RERHER AR -

FRZFS RIE B ZFS X &R &

{EB) zfs promote i < 1] LLAIE ZOIY ZFS SUAF R GU B R % SCAE AR 5 - FIITIEL D)
RERTLAS B R SR R G (HIRSUIE RGER NFRE S R G sibe - AN, it
DIREIL n] LUBHER B ) 1] i e B T 5L T SCPE ARG - AR H B3 7 (clone promotion)
IR, MUTCIEAHBOE SN R S RS - ARSI E 25 R, HS I

5 207 TUHHY “BH5 ZFS T o

TELLF7RBHR, Xf tank/test/productA SUIERGHAT T wiksE . AREWE XA
tank/test/productAbeta X /1A tank/test/productA XXfF £ %% -

# zfs create tank/test

# zfs create tank/test/productA

# zfs snapshot tank/test/productA@today

# zfs clone tank/test/productA@today tank/test/productAbeta

# zfs list -r tank/test

NAME USED AVAIL REFER MOUNTPOINT

tank/test 104M 66.2G 23K /tank/test
tank/test/productA 104M 66.2G 104M /tank/test/productA
tank/test/productA@today 0 - 104M -
tank/test/productAbeta ® 66.2G  104M /tank/test/productAbeta

# zfs promote tank/test/productAbeta
# zfs list -r tank/test

NAME USED AVAIL REFER MOUNTPOINT

tank/test 104M 66.2G 24K /tank/test
tank/test/productA 0 66.2G 104M /tank/test/productA
tank/test/productAbeta 104M 66.2G 104M /tank/test/productAbeta
tank/test/productAbeta@today 0 - 104M -

TEI zfs list Bt A, FETR productA U R G142 23 BICK{E B E ¢
productAbeta XX {FARGHU -

] LU B 4 S RS e R I R - 40

# zfs rename tank/test/productA tank/test/productAlegacy
# zfs rename tank/test/productAbeta tank/test/productA
# zfs list -r tank/test

ai . hal URER & Geny SO R Gt - A -

# zfs destroy tank/test/productAlegacy
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RIEFNFEUT ZFS £

zfs send ay ¥ GIE S AR HAVRIFARZOR - BRETEOUT . ERGERRYR - o] LURE
g 1 B MBSO AR L - 2Fs receive an & QI N TEARHER A SR HP ¥
SERIIRIR « AR T SE BT, IS4 R 2 G — N U RS - Al X s &
KAk ZPS PRIREUR R ZFS PRIBEHE RIS RS - B2 T — 1T HRpl -

208

55 208 TUHAY “ff B HAD &0 7 S IR A7 ZES B>
5209 TTHHRY “% 0% ZFS 1RER?

5 209 TTHRY “F2U ZES TRIR>

25 210 TUHAY “[a) ZES PRIGE R F AN [R] B J 1:AE>
5 212 TUHY &AM EUCE Z 1 ZFS PRI
5 214 TUHAY e & H ZFS $idis>

LA 2 F T 047 ZFS B s o i o7 5 -

EAEBHF R~ MRFELT R WK 8 Gl IR
SN

R

. fPRER

X R G IREEFN ELR R EE — 01 R BRI G S R GBI A H- R E B LART R SR &
iR (WAEVE) . E{# A zfs snapshot Fll zfs rollback a7 <« Hl40, TEM S
RGN FHARAIRE — a2 A AT DU R R e 77 58 -

A X AEIRFNEREMRIRRE 255, 152 UL 199 TTHREY “ZFS IRIRREA -
RTFIREE — 5 zfs send Fll zfs receive a7 Al LA FNHEWL ZFS TR - o] DLERFR
W 2 I IE B o, (ERREE MR E SCHF o« R E B SR R G RR o X S S
AU TR ZFS B e B s i R T 55 -

S H — B X RGN RGEHE S ARG, 15 zfs send Fl zfs
receive mi % o MIidFE S M HEES WAN BRI I E A G E B A A « ATRE
FARIIC B R 1« ] ZES SRR SR AT LATEHA RGO f7 i it b BT
ARG, H ARt € A F AL ES ] (W RAID-Z) - {E2H 6]
(74 3t (55 FH FH ] Y ST R S -

VSRR — IR SSHEF (W tar~ cpio fll pax) BEE =75 &0 f R A7
ZFS K - HHET. tar Fll cpio ¥IREIEHAFL 1 NFSv £ ACL. {HJE pax BT -

£ E At &0 7= m R 15 ZFS &

B% zfs send Ml zfs receive v oh, IR LMEAIAR ST (40 tar Ml cpio ai %) &
7 ZFS X o iXBESC R w] LRAF AR S ZFS SCAH @ AT ACL - 1517 tar I cpio
Al <Y HYE = 1 -

K ZFS [ =057 &0 T B R #T 5 S 162 WL Solaris 10 2171 BHEUL T LT L
LY ZFS UL IR
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http://hub.opensolaris.org/bin/view/Community+Group+zfs/faq/#backupsoftware

&£ ZFS B8

aJ U 2fs send ai S R A EL MUBERPRIA, HER —REW S — N s A T
TS BRI RS Fi) S — b e iaR - Hla, oA FE E R ERg R
KEBIE— ARG, I N riEE:

# zfs send tank/dana@snapl | zfs recv spool/ds0l

A LLFF zfs recv FITE zfs receive M2 HIGI4 -

R BRI AR BIA R R GE, 168 ssh iy 155 2fs send K it « 140 -
hostl# zfs send tank/dana@snapl | ssh host2 zfs recv newtank/dana
KIESERIGNS . BRI RGBT -

{1 zfs send -i LEH AT LA A& e i s - 451140 -

hostl# zfs send -i tank/dana@snapl tank/dana@snap2 | ssh host2 zfs recv newtank/dana

HEE, B 1S (snapl) BEFHIRIE. 5 =S (snap2) ;2 BRI PRI . XFh
TEOLT newtank/dana KPR RGULMELEAF(E, S B BERRTD -

ATHH B snap ] IRAEE DRI BRA LR — MELRHS - LDy SRk AT 1 o 1
SEHRE snap] 5 FR. L5 snap2 AR BIR— X RGE - Bl

hostl# zfs send -i snapl tank/dana@snap2 > ssh host2 zfs recv newtank/dana
X —REETT F B FE AT IR s
ZIX N AN ST R YL snapshot1 AEFSE & AT, BRI TIHEE

cannot send ’'pool/fs@name’: not an earlier snapshot from the same fs

MR EAFREVF LRI AT LLH B gzip dr S 48 ZFS IRIFUR T - B4 -

# zfs send pool/fs@snap | gzip > backupfile.gz

12 Uq ZFS TRER
FEMCCIF R RIS AL TR

o REERARIERSCIE RS -
o CRBUAHEECSUE RGN E R O R S -
o XERGERMCHF A AT U5 A -
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210

o ERIHIIRIG SO ARG R AL LA AE -
» MRXFRGRIRELFTE. ATLUEA 2fs rename i < B ¥4 XfFR YL -

o -

# zfs send tank/gozer@0830 > /bkups/gozer.083006

# zfs receive tank/gozer2@today < /bkups/gozer.083006
# zfs rename tank/gozer tank/gozer.old

# zfs rename tank/gozer2 tank/gozer

SR EAR S R GU AT S O HZE R DAY 807 sUR R PR L e R FE W
FA&RYE .

BHZHLUT R BRESCUERSE WS

host2# rm newtank/dana/file.l

IRJE LI & 75 UK 3% tank/danaesnap3 » fH2, SRRV RIIR. & Je i Iml R e
WG - B (EA -F 2] DUBGE RS 6 - B4n -

hostl# zfs send -i tank/dana@snap2 tank/dana@snap3 | ssh host2 zfs recv -F newtank/dana
PR BRI . EFR S R G EAFAE -

RN ARG T B BRSO R G LT OB BRI, s ANE
-FIET M2FBECLLTRIEE -

hostl# zfs send -i tank/dana@snap4 tank/dana@snap5 | ssh host2 zfs recv newtank/dana
cannot receive: destination has been modified since most recent snapshot

£ -F BRI 210 2PITUUT R -

o URERATIRIG S B R IEAULAC . MR TTE e, I B 2R el — 2 8RR H
Bo

» IREIMBIEGE T 5 2fs receive A & HTHEE Y BIFAVLACH E A S RGEH#
PR M ENRAEESHERTE 2B FH H 2R E DU BRI -

cannot send ’'pool/fs@name’: not an earlier snapshot from the same fs

[a] ZFS RER R R A A R B B E

AT DR R A R SR R SR MEE R ZFS PRER . EFEBSCRIRGRR . T LUFE @A
[EIAU AR PR - B En] DU MBI AR IR A (50 P i e e (DA B RIS IR 4 S
ARG . A WCBIPRIRT . 8 T DU S R G 1

FERBEOUT . RIS R GUR MR AT BE N & T HWOT U RS sl Ak
fERGURYE (W mountpoint JEIE(E) FTREZ THLIKE -

4. tank/data X RZEEFH T compression J&1E - tank/data X R GHY—MRIETE
BB EH M ERE (-piEm) - EBBOZIIEEFA T compression JE !
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# 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

TEZBIH, bpool MFZWRIERS IS T compression J@IE - AL bpool/data HY

compression {E N ono

U ACRF AR IR A X BT restorepool DAFH TR &I REZLLR B A A IR AR HO PRI
Mo FEXFMEOLT . W zfs send -b i SR G FIARIIRIGIEE - F140 -

# 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

TEZRBIH . "compression” (B E of f- LR H LA tank/data SUIF R G IRIRY

"compression" {H

QOERAR BRI A AR S ARG B EE . T BRI R 2 e . T
zfs receive -x A% o PIUN, DUNan< % 3% — M edlf B R SUFRGUH 2 MR . HF
FTE U RGURMER B Bl s it (s RCRURTEE -

# 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
MR AR -x EIEOZE VTR FERMOT X R G BRI 1 -

# zfs send -R tank/home@snapl | zfs recv bpool/home
# zfs get -r quota bpool/home

NAME PROPERTY VALUE SOURCE
bpool/home quota none received
bpool/home@snapl quota - -
bpool/home/lori quota 10G received
bpool/home/lori@snapl quota - -
bpool/home/mark quota 10G received

bpool/home/mark@snapl quota
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212

ZIETNIEUTE ZRY ZFS RERR
A RAITH ot send -1 f] -R AR A BENC S ST 2B
S I 200 78S HRIFANT . 7D B

» [ zfs send - T LTI R AT A &N — MERA Z B HE A BRI . 8. (HH
I T AT PRI A A . DL — % - IR R IR B e T RS 2
ARSI R -

» [ zfs send -R AT A ZEFTEFER ARG E R - BWE SRR . FrERE
T R . RO R G R RE AR R -

w {5 IR AT A 4 4 IR
u Xﬁﬁgﬂtiﬁﬁﬁgﬁaiﬂiﬁ%ﬁﬂﬁﬁgg! TGRSR S R LY rename Fll destroy FR{EISF]

RE—FE
s IRFEBWEFIRE KFEE 2fs recv -F. NI ZISEHEE destroy H1E - A
(1 zfs recv -F 1B OR B H anF A ZE N B 13 -

n 5HAh (5”5 zfssend -R) -i B -T ML —ME, QISR -1, MPRFALE snapA 5
snapD Z (AR A PRI - QIR -1, WA % snapd (X TRIEEN) -

o BCIETXEEHTRINY 2ts send B BEULRGAIELEIZITAENS & 25X BT
FERRA - FEBTAKS B

(EE, fAn] DUSE A BHT B P RRAS SR U Tm e [H b AR Ryt - B0 S m] AR ik
BT I G R A R B 3 L. ] ARROA 3 it s o sif « E2 . 8%
WA fsi FH BT A JE T A I L B A T B TR AT -

w71 AR 2% ZFS PRIFUA

AT LA zfs send - T e T0RE— 4L R ARMR & 0 — MRIR - 140 -

# zfs send -I pool/fs@snapA pool/fs@snapD > /snaps/fs@all-I
SRFG . 18] LUMIER snapB ~ snapC Fll snapD -

# zfs destroy pool/fs@snapB
# zfs destroy pool/fs@snapC
# zfs destroy pool/fs@snapD

TRWHERI. WL T .

# zfs receive -d -F pool/fs < /snaps/fs@all-I

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
pool 428K 16.5G 20K /pool
pool/fs 71K 16.5G 21K /pool/fs
pool/fs@snapA 16K - 18.5K -
pool/fs@snapB 17K - 20K -
pool/fs@snapC 17K - 20.5K -
pool/fs@snapD 0 - 21K -
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w71 AOEFIENCE 2 ZPS PRIFHR (&)

LW LAEH] zfs send -1 a3 & K& HIRBAAERE R, DLATE — P& F EdadE - Bl
ZZ[I :

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

ATLLEH zfs send -R a7 ZFS XIFRGEMIFTH G RO F ARG IR — P Ean A HR
o SRR BT RIE RIS TR O R G R 1 “”a

FELUT R A0 P SR GERIIRIR - TR P IR QI — DI - 28
JG . BRIESCE R GRIRIER HBOF R E -

HoH R H K K W R

# zfs snapshot -r users@today

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 187K 33.2G 22K /users
users@today 0 - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today 0 - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 18K -
users/user3 18K 33. 2G 18K /users/user3
users/user3@today 0 18K

# zfs send -R users@today > /snaps/users -R
# zfs destroy -r users
# zfs receive -F -d users < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 196K 33.2G 22K /users
users@today (1] - 22K -
users/userl 18K 33.2G 18K /users/userl
users/userl@today (1] - 18K -
users/user2 18K 33.2G 18K /users/user2
users/user2@today 0 - 18K -
users/user3 18K 33.2G 18K /users/user3
users/user3@today 0 - 18K -

AT RG] zfs send -R &R Gl users B RGN, FHREHIRIR L LE] S

‘*4‘ﬂﬁuser52o

# zfs create users2 mirror c0tld0 cltldo
# zfs receive -F -d users2 < /snaps/users-R

# zfs list

NAME USED AVAIL REFER MOUNTPOINT
users 224K 33.2G 22K /users
users@today (1] - 22K
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w71 AR 2% ZPS PRIFHR (&)

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 -

IZF2 & H ZFs HiE

A[LLEEH] zfs send fll zfs recv ai % RHRILR T N — D RGUREEHIB S — 1 &
gt

# zfs send tank/cindy@today | ssh newsys zfs recv sandbox/restfs@today

It #4412 tank/cindy@today TRIFEHE. FF7E sandbox/restfs X RGEH T LI
W Za P IEATE newsys RGE L O restfsetoday TRIF o 7ERCOREIAH, UK A ACE
HIEIEFE R GE FAFFH ssho
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{55 F ACL F0JE T 4R FF Oracle Solaris ZFS 3 &

A EEG G R4 H1 513 (access control list, ACL) 18 FE it LE v UNIX AR 5B
TERAIARRE R ZFS SXHRIME B -

AEEEZUTFET
2 215 TLHAHY “T Solaris ACL f& 2>
5220 TUHPRY IR E ZFS XY ACL

8 222 TUHPHY “DLIERARE 2 i B A 2R ZFS SCPRR ACL?
w5232 TUIHY DAL 5 R IR B E IR ZFS SXAFHY ACL?

#7 Solaris ACL {2 Y

Solaris Y [H i A S 70 ACL SEE E B EL T POSIX B % ACL #3 - T POSIX HL%E ACL
FASEAR47 UFS SO, 3850 NFSv4 2 Biiff) NFS B A g4 7554

| A NFSv4 5. ¥ ACL LRI 5% 4 3 H5 NFSv4 78 UNTX FlIHE UNIX % F L2 (Al Rt il B

BAEME o WINFSv4 FITEHATE . X —#7HY ACL SEEER it 7 B £ &RV T NT HEX

ACLFJIE X -

S5IHEAAHEE . #7 ACL FERIRY) EBARL AT -

= BT NFsv4 #1355 NT #2009 ACL AHUL -

o PR T EIERVIRENES . BXREZER. ESIEs-2.

w50 chmod Fil 1s a7 % (TM3E setfacl fil getfacl #7%) HITIREMER -

o PR T EEERKIE S TR E QTR RN E N A E T E R AR
HLER, HSUE 219 TR “ACL £ &> -

P Fil ACL FR Y 35 A b Al SCEFRUSR B AL R RS AHAY 17 [R5 - 5 POSIX 20 ACL dEH 4
L. ¥ ACL tHH £ 4> 15 [FI4Z I 7 (Access Control Entry, ACE) F41X

215



#7 Solaris ACL #£EY

216

POSIX #£ 20 ACL {8 FH 8T 8 AR VR A AR o THT ACL AR AL & i Fh = Y
1) ACE. FITHHTIFIARE - ALLow Fll DENY o (Rl ASBEFRSE(F{AT & L —2HANPE ) B
A~ ACE SKHEWT 2 75 /1 8 FE 4 1% ACE HHR & SLHIRLR -

NFSv4 FEZU) ACL 5 POSIX = ACL 2 [RIFEEHR T -

IR R S ACL SEFHFEF (Weps mv- tar~ cpio B repmis ) BHEH
ACL #Y UFS #1512 5| ZFS XX A% N POSIX 2N ACL 255 Hi 5531 NFSv4
= H ACL -

s —LLNFSv4 FERHY ACL 255 h POSIX = ACL - W15 NFSv4 FEZCHY ACL RS Hh
POSIX 2L ACL, NI E/RU NRLEE -

# cp -p filea /var/tmp
cp: failed to set acl entries on /var/tmp/filea

o IRAEIZIT Y41 Solaris Z TN RS LR ACL AT (tar -p B cpio -P) A
§8 UFS tar 8 cpio IHFY LR, MITEZTT LLRTMY Solaris 1T RRAY £ G5 FREREUZ TS SC
PR %K ACL -

FITAR SR AR SCPFREECHE A {H 27288 ACL 30T -

s A LU ufsrestore i B EHRIRE £ ZFS SXHER ST - Q1R IR MG SRS POSIX
FEZCHY ACL, MIXEE ACL £ #:55HL ) NFSv4 FEZCHY ACL -

»  QUERZAANS UFS SCPFIRE NFSv4 FEX ACL, W2 R DU MR BIHE -
chmod: ERROR: ACL type’s are different
o UUERZIRN ZFS AR E POSIX #H£ X1 ACL, NI BRI RBUER -

# getfacl filea
File system doesn’t support aclent t style ACL’s.
See acl(5) for more information on Solaris ACL support.

ﬁ?éXG}ACL &= i HARPRHEE E . 1525 UL 208 TTHRY “ff A HAD & 00 7= i R 17
ZFS ¥hE>

ACLIX B1EiERTiR AR
$RUEDL FRIRIEE AR ACL IS 2, -
HAFiZEEiE ACLIIE X

chmod [options] A[index]{+|=}owner@ |group@ |everyone@:
access-permissions/...[:inheritance-flags]: deny | allow file

chmod [options] A-owner@, group@, everyone@:daccess-permissions
/...[:inheritance-flags]:deny | allow file ...

chmod [options] A[index]- file

ATz EIFEE ACLRIEZ
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chmod [options] A[index]{+|=}user|group:name:access-permissions
/...[:inheritance-flags] :deny | allow file

chmod [options] A-user|group:name:access-permissions /...[:inheritance-flags] :deny |
allowfile...

chmod [options] A[index]- file

owner@, group@, everyone@
PRIRF T35 08 ACL 181 ACL-entry-type - H K ACL-entry-type FIIHEH. 155 L
#*8-1-

user|group:ACL-entry-1D ( username = groupname )
FRIRA T 220 ACL 1B ACL-entry-type - HIF FIZHI) ACL-entry- type ﬂfdé‘?ﬁ 2=
ACL-entry-ID~ username 5 groupname - H % ACL-entry-type (B, 1EZSILFK 8-1-

access-permissions.../

PRI T BEELERI VS AR « H 5% ACL V5 MR . 152 Ik 8-2.

inheritance-flags

PRIA—ZH AT LR ACL 4K RFRE - K ACLYRAPRERIIHI, 155 IL# 8-3-
deny | allow

PRI T IR AR T AR -
TELL NI, owner@ ~ group@ B everyone@ {5t ACL-entry-ID {H -

group@:write data/append data/execute:deny

H T ACL G FE I I (ACL-entry-type) . RILDL 7~ filHH &G ACL-entry-ID

0:user:gozer:list directory/read data/execute:allow

BRI ACL T 5 LU AR -

2:group@:write data/append data/execute:deny

Ao FldE €2 8(Z& 5| ID I TFrids A ACL Hi ACL T, ¢ KR ACL H AT BEAL & %F
RFATE - R UID - HAEH P2 5. 1 DUER chmod fiv4> hﬁ?ﬂm,u
FRIR ACL S AIER 7 - B4 Thgﬂnnhnjnmmm TRy a3, 5UUFAE
Eq

chmod A3=user:venkman:read acl:allow filename

TR T ACLIRAL, BT E - HMHAXREY ACL Rzl

%81 ACLIZA

ACLIFIZEE BiEA
owner@ FEEH TR ETAE R IR -
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#8-1 ACLIIRA (&)

ACL TR R AR

group@ FEE BTG AT B U5 RIAGE -

everyone@ FERE AN 5 HAMAT: ] ACL TRPLEC W AT-An A P B0 EH 45 7 1 5 A1 ASRR -

user JE I P AR E [ G A P R VT AR o A A
ACL-entry-ID> HHELE username B userID - QIFAZEA ZH NEL T UID
B username. W% ACL T A TERL -

group T 2 A FE E W A H A 8 T A RIAR o AZI S ACL-entry-ID>» H

HELE groupname BX groupID o WHZAE A A AVELT UID 5L
groupname- W% ACL TR B T3 -

TRAEH T ACL iR -

%82 ACLi[AIEAL

B4 BE iR A

add_file w 1] B SRR LT SCEFRORRR -

add_subdirectory  p 1E B o+ B AR -

append_data p HOLRF o TR -

delete d ISR SR IR -

delete_child D bR B s SO ECE AR -

execute X AT SCAF B 2R B AR -

list_directory r 5|t H RN 2R -

read_acl c BRI ACL IUALRR (1s) -

read_attributes  a BECCHREARNY: (FF ACL) AR - HEA B R
ERAENE - SO VF I RS O IR 1% S 1T LU T 1s(1)
Ml stat(2) -

read_data r BERCLF A RORR -

read_xattr R g?&ﬁz#ﬂ’ﬁr FE B BAE U RSB 1 E P T A 4R

synchronize s HOLRF o TR -

write_xattr w YRR YRR B R TS ARIESR -
16 P 5% 7 A SR A FE P ol 9 SR Qi el 1 H
T o RIS ABR AT LU P oo SR 1A 7 40 -

write_data w TE BB S PRI RRR -
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%82 ACLJ[FFEHY (&)

5 4L FRE i A4
write_attributes A B 5 OB E S BRI ] B SO R AE IR
write_acl C 94’5 ACL FIFYBR B {# A chmod i 18 ACL FIRE T -
write_owner o ORI AT A BRSNS AT chown 8K
chgrp ﬁ%ﬂ"]ﬁﬁjﬂ °
RIS R A AU AR SR SRR 2 R A A BE R Fl Bl
TR IIFR o 0SB S s M A BCE SO S P Bl
41, NIFEH PRIV FILE CHOWN 434X -
ACL £ 7%

{5 F ACL K 1) H 2 (T B S SCAF B0 S5 ] AR AR AR BYE AR ACL, {HAZ

i A2 H SR AT AR -

BRETEOLT . A2tk ACL. AR

PMEFRE T AR E ACL, WM fEL2E %

EBARSYRAIZL ACL o AU LB H FH5E ACL 4K o

FRAH T ARG AAFRE -

%83 ACLAKANIE

HARIRE BB RIRE B8

file inherit f {05 ACL WA H k&S 1% B SIS -

dir_inherit d {0 ACL AL H SRR B H KT H X% -

inherit only i MALH FA4E A ACL. ABALEH T Hr iy S sl B
X MAEHTZERXE S - ZREEKREH
file inherit FRAET dir_inherit bR, BIH IS {6 FH I &
KT AR -

no propagate n {8 ACL WA H FYRKENZ B RINE—RANE. ML
BRI RING o ZPREESKEE file_inherit fRiE
B dir inherit bR B[R FH P 5 ok 2 m B4k AR T A
7.

N/A REZ TR -

AN, A ET DU A acllnherltYﬁ:/vﬂ‘}%[ﬁiﬂyﬁi% S 1B B N R BB DN BE A R B

B ACLYEASERE - HXRELER.

ST —
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ACL JE % (aclinherit)

ZFS X ARG 5 R E ACLAEATT A aclinherit JEIE - B PEAE RIS -

» discard — A TR, GIESCHFEE A SRR EAT ACL I - SCHFECHE I
ACL ZFER T2 H AR -

= noallow— X THTAT G, ANGEA S [FIZEAYN deny FUFTEE K ACL T »

= restricted— X THIAE. 4Ek& ACL T EMIER write owner Flwrite acl #XfR -

= passthrough— 4 JE&E{H 1% E ) passthrough B . 2 {5 B HH AT 4k 2K ACE fiffi @ Ao =k
A o WRATEEFENEE R T4k K ACE, NI HRIERN TS F E kA 0 B
K

" passthrough-x— 5 passthrough i& X AHF]. HAT LR IEH passthrough-x. FH#H
PAT (x) BUERBIEESCHF . AH AT T S B A 2R F i X p nT 4k 4« ACE
WEPITIR -

aclinherit PR AL restricted

1% B ZFS 3R ACL

1E40 ZFS AT SR AREE . ACL Hi ACL T ELEH A BY, - ZFS $R 4L T — 4k ACLFEAY, H
WA SRR EHE ACL . 8. ACLIREE. FENE(FERTREHN UNIX
owner/group/other i o

ZFS SR B AR AR, H X EEE K50 F& ACL FT &R N B i i R 77
It SR BT RIAN PR . %S ACL th MR BB HT o AN, SRR 3 —
RSB E 17 RIAR AR08 ACL, 1% SC e B SRR AL 7 RIAE 2 7
HEFrER . WHZHA P AR5 X — S E E 5 - BT U [ 3l g SR & S E
MY ACL H R AR SR B
T ZFS S ACL Vi [RIAFR A =B 40 R -
»  ZFS %R ACL T7E ACL FROHEFIINFE M b 2 T X Hg 740 B .
w VALREEAG 5 R AR 1 K VCEC R <X 52 H) ACL I -
w —HZFAVNR, [F— ACL AR & 24 iy 5 8¢ ACL 45 4375 R BE FE 4a I AR -
»  CEMHUEZ T SUETE & write_acW AR, B BSR4 AR A 2 a5
M, Bra e AR4E € AT A TR -
U B HE AR B sl D5 [l AL AN F RGBT SO A 5 BB P 1
ViTR)iE K o LML o] DLBG I SCHRATE BT B (M SO, 3 A Ve kB e A P g o i
LHITIRE -
WREEANEHF FRE 7TIEEE ACL, WZH EH I A 2 H 4k &% ACL . WIHRI%
BT AR E ACL 7 H E I+ Ik &% ACL. MIAFHEH ACL kA& E . HXHE%
EE. ES L7 8-3 M 226 TIHM “LLIEFE 2N E ZFS SCEER ACL 4k &7
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BRI . HRYE umask (B R ZEALLAT R HOBR A0 8 ACL -

$ 1s -v file.l
SrW-r--r-- 1 root root 206663 Jun 23 15:06 file.1l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write_owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

TEARFIH. B AP 25 (owner@~ group@- everyonee) H—1> ACL T -

IS ACL WIHBAANT -

0:owner@ FiTE & AT A B BRI SO A 25
(read data/write data/append data/read xattr)-. Fi #5140 T LA
SCFERIEYE QIR - R B AT ACL
(write xattr/read attributes/write attributes/
read_acl/write acl). Ib4h. R &I LUESCSIHRIFT AL

(write_owner:allow) o

synchronize 15 [FIAXBR 4 BTASEER -
1:group@ [ 2452 7 %8 SO RSO T P B R RR

(read_data/read xattr/read attributes/read acl:allow)-

2:everyone@  [AIFH P EAH 2 AMNPIRTA FH P 3 37 R SR ST A g 1 4 1 ESURM R

(read data/read xattr/read attributes/read acl/
synchronize:allow) o synchronize‘Dﬁﬁﬂ$ﬂﬁﬂéﬁﬁﬁﬁﬁggim°

IR H XH, R4 umask (B, BREH 3 ACLFHRLLT -

$ 1s -dv dir.1
drwxr-xr-x 2 root root 2 Jun 23 15:06 dir.1
0: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
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

It H & ACL W TBHAIT T -
0:owner@ FiG & m] DL R iE s B I

(list_directory/read data/add file/write data/add subdirectory
/append data ). fHZRENZA (execute), L EEAIE S SRS
T, qunfrEIEL - 9T REJE AT ACL
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(/read_xattr/write xattr/read attributes/write attributes/read acl/
write acl ). It4h, FrEEE AT UESH ZRIFTH
(write_owner:allow) o

synchronize 17 [FIAXPR 4 A A SEER -

1:group@ AT LA R E RN E R - eoh. A BAERE RN
A HITRRR
(list_directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow )o

2:everyone@ Al PP ECAH Z AMNFT A A BUR T3 B RINATE kR R BB T
leﬁ(llst directory/read data/read xattr/execute/read
attributes/read acl/synchronize:allow) o synchronlzelﬁllﬂﬂﬁaﬁlﬁu
AR -

LLFELRIE 1% B F1 S 7 ZFS 3T/ HY ACL

] LU F chmod i S & 2 ZES XA ACL - U\Tﬁﬁ ﬂ:ﬂkﬂﬁ ACL W chmod & acl ¥
SERIAE ACLIIEZ . B % ad MBI, 152 UL 216 TTHRI “ACL 1 EIBEATU
BH” o

= IS ACL B
= AP U ACL I

% chmod A+acl-specification filename

»  {% index-ID Vs ACL i

% chmod Aindex-ID+acl-specification filename
B THEAR S 1 index-ID LB AHTHY ACL I -
= it ACLI
% chmod A=acl-specification filename
% chmod Aindex-ID=acl-specification filename
= JHIER ACL 15
» % index-ID MR ACL I3

% chmod Aindex-ID- filename

= AP MR ACL I

% chmod A-acl-specification filename

» ASCPEFRIER AT AR 8 ACE

% chmod A- filename
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PEAN ACL {5 B2l (] 1s -v i SR ERiy -

# ls -v file.l
-rwW-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

BxRFEHYGE ACLIKRRMER, HSIE 232 THH) UL 5 i iR B M Eor ZFS XX
1 ACL”

Fls-1 (EEK ZFS U I8 ACL
AR T I E A R @ ACL R -

TELLFRflp, 8 ACL1EET file.1 7 -

# ls -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

TELL 7RI, 4 group@® T T write data FUfR -

# chmod Al=group@:read_data/write_data:allow file.l
# ls -v file.l
-rw-rw-r-- 1 root root 206663 Jun 23 15:06 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1l:group@:read data/write data:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

TELLUTR ORI, X fite. 1 WIAFE EEHTIRE T 644 -

# chmod 644 file.l
# 1s -v file.l
-rW-r--r-- 1 root root 206663 Jun 23 15:06 file.l
0:owner@:read data/write data/append data/read xattr/write xattr
/read_attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@: read_data/read_xattr/read_attributes/read_acl/synchronize
rallow
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is-2 XE ZFS SCAFRYIE I E ACL
AT T IR EM B dEE 1E ACL 7Rl -

TELL R, AP gozer B8N T % test.dir H KA read data/execute FUfE o

# chmod A+user:gozer:read_data/execute:allow test.dir
# 1s -dv test.dir
drwxr-xr-x+ 2 root root 2 Jun 23 15:11 test.dir
0:user:gozer:list directory/read data/execute:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read _acl/synchronize:allow

TELL 7RI, A gozer IR T read data/execute AR o

# chmod A0- test.dir
# ls -dv test.dir
drwxr-xr-x 2 root root 2 Jun 23 15:11 test.dir
0: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
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

wls-3 55 ZFS UIFHRAY ACL 2 B
LU ACL /R i B S B ACL A /e B SO P8 B SRR G & 2 R AH EL R R

(ELL R, W ACLTE(E T filte.2 41

# 1s -v file.2
-rw-r--r-- 1 root root 49090 Jun 23 15:13 file.2
0:owner@:read_data/write data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
1:group@:read data/read xattr/read attributes/read acl/synchronize:allow
2:everyone@:read data/read xattr/read attributes/read acl/synchronize
:allow

TELLURREIE, BN everyone@ HHHIER ACL 72 FAYFE -

# chmod A2- file.2
# 1s -v file.2
-rw-r----- 1 root root 49090 Jun 23 15:13 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

224 Oracle Solaris ZFS & IE$ERT - 2011 8 B



LR IR B NS 7R ZFS 3CHRHY ACL

whls-3 5 ZFS USRI ACL A B (&)

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

TEMCE A SCHRIAUR N M 644 FEE N 640 - MIEE everyonee Y ACL R VFAURERT. E
ARt W SCEFRIRER AL IR T everyonee HY BZEURSE

TELLU . IH ACL B everyone@ i read data/write data FXfR -

# chmod A=everyone@:read_data/write_data:allow file.3

# s -v file.3

-rW-rw-rw- 1 root root 27482 Jun 23 15:14 file.3
0:everyone@: read data/write data:allow

TEHETH AT chmod 1EEEE UHIUEHENE ACL H1/Y read data/write data:allow FXFRE &5t
FXTETEE ~ HA everyone@ FIEEU/ S AR - TELLIEAIAT, everyonee A TH8E X HT:
AT P S U5 RIAR - BT AR R DUE 5 P E & FIA AR A ownere B groupe
ACL T, R ARG 215 BN 666 -

LT RGIH. A ACL A gozer HYBEIANK -

# chmod A=user:gozer:read_data:allow file.3

# ls -v file.3

# 1s -v file.3

---------- + 1 root root 27482 Jun 23 15:14 file.3
0:user:gozer:read data:allow

TEM AR A SCPERIRTTEEEHR ) 000, X2 E N AAFTER B owner@~ groupe L
everyone@ HJ ACL T, X SETH ] TR0 SUAFHUAL GUAIRAL AR 70 SCIRRTA 4 Al i B
BERR (FIACL) SRR 40N F -

# chmod 655 file.3
# ls -v file.3
-rw-r-xr-x 1 root root 27482 Jun 23 15:14 file.3
0:owner@:execute:deny
l:owner@:read_data/write_data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/execute/read attributes/read acl
/synchronize:allow
3:everyone@: read_data/read_xattr/execute/read_attributes/read_acl
/synchronize:allow

Fils-a KE ZFS XHFHIE S ACL
AT AR chmod i 4 MR SR B H R A 4S8 ACL -

TELL R, tests.dir FAELEM N HE S ACE -

# 1s -dv test5.dir
drwxr-xr-x 2 root root 2 Jun 23 15:17 test5.dir
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226

whis-a VKE ZFS SR IE ACL (&)

0: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

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

TELA T, kR T P gozer Fl 1p AYAEE 18 ACL - F5RAY ACL L&
owner@- group@ fll everyone@ FJELE{H

# chmod A- test5.dir
# 1s -dv test5.dir
drwxr-xr-x 2 root root 2 Jun 23 15:17 test5.dir
0: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
1:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
2:everyone@:list_directory/read_data/read_xattr/execute/read_attributes
/read acl/synchronize:allow

PLIELRIE IR B ZFS SC{FRY ACL 4K &

A] LU Q0T SRR B SRR AR B AGE K ACL - SEETE T, AEEHE ACL. IR
TERAH R Fi%E 7 AEE8 ACL, WHEAT 58 H FEA 24K AE ACL o« W0 ST
H RIEE ACL B4k o

W UE ARG 2FIXE aclinherit JBTE - BLETE

restricted-

BFRELER. ESIE 219 TTHR “ACL 4K

M. aclinherit IXEN

This-5 1% TERE ACLYEK
HAEH T, ACL BN HREMLR -

FELL T, AR gozer N T 41X test.dir BYIEEE ACE

read data/write data/execute-

# chmod A+user:gozer:read_data/write_data/execute:allow test.dir
# ls -dv test.dir
drwxr-xr-x+ 2 root root 2 Jun 23 15:18 test.dir
0:user:gozer:list directory/read data/add file/write data/execute:allow
l:owner@:list_directory/read_data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
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wls-s X TELE ACLYKAK (&)

/read _acl/synchronize:allow
3:everyone@:list_directory/read_data/read_xattr/execute/read attributes
/read acl/synchronize:allow

WREE T test.dir THI. MIAZETEH gozer B ACE - WA sub.dir FFPRSEZ
THF gozer {ENSLIFFIA# - HKGIEL everyonee ZHAT U7 RIFUARRR . WHZHI 7 R BET]

[A] sub.diro

# mkdir test.dir/sub.dir
# 1s -dv test.dir/sub.dir
drwxr-xr-x 2 root root 2 Jun 23 15:19 test.dir/sub.dir
0: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
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

Tls-6 X SCHFRIH Ri% F ACL 4k 2K
LN —ZRVRBIFRIR T %8 file inherit FRaSHS R Y SCHFT E S ACE »

TELLTF 7RI, A gozer I8N T *F test2.dir H KA SRR
read data/write data FFR. DUEIZH P XHEARD T QI i SCAFREREE Sl (AR -

# chmod A+user:gozer:read_data/write_data:file_inherit:allow test2.dir
# 1s -dv test2.dir
drwxr-xr-x+ 2 root root 2 Jun 23 15:20 test2.dir
0:user:gozer:read_data/write data:file_inherit:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read _data/read_xattr/execute/read attributes
/read_acl/synchronize:allow

TELL TR BIH . P gozer HIUAKBR S FHT G test2. dir/file.2 U« T ACL
YK7K read data:file inherit:allow EME P gozer W] LABEHUEATHT QM ST A

# touch test2.dir/file.2
# ls -v test2.dir/file.2
-rw-r--r--+ 1 root root 0 Jun 23 15:21 test2.dir/file.2
0:user:gozer:read data:allow
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
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wils-6 X SCIERTH R4 F ACL 4K (&)

3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

HT IR SR aclinherit BHIRE NELEE R restricted. EILAF gozer X
file.2 NE A write data FFR. X & K NZSHFRIHAERA fo 145 A L AR -

HIER, WE file inherit B dir_inherit fRERTFTN Y inherit_only FUSRARIE
o B REEWERE ACL. I, BRIEFF gozer ;&SRR BT B ML
B BMPRHRZ 7 e a4 1% H 7 everyone@ AR AR - 140 -

# mkdir test2.dir/subdir.2
# ls -dv test2.dir/subdir.2
drwxr-xr-x+ 2 root root 2 Jun 23 15:21 test2.dir/subdir.2
0:user:gozer:list directory/read data/add file/write data:file inherit
/inherit only:allow
l:owner@:list directory/read data/add file/write data/add_subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list_directory/read data/read xattr/execute/read_attributes
/read acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

DL —Z&FRGIFRIR T [T E file inherit fl dir inherit FRaEHTATN FHRYSCAERTE
KM ACL -

FELUR R [P gozer 527 17 4R THT IR SCHERT E KB BERL . 5 AR T
PR =

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/dir_inherit:allow
test3.dir
# ls -dv test3.dir
drwxr-xr-x+ 2 root root 2 Jun 23 15:22 test3.dir
0:user:gozer:list directory/read data/add file/write data/execute
:file inherit/dir_inherit:allow
1l:owner@:list directory/read data/add file/write data/add subdirectory
/append_data/read_xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

# touch test3.dir/file.3
# 1ls -v test3.dir/file.3
-rw-r--r--+ 1 root root 0@ Jun 23 15:25 test3.dir/file.3
0:user:gozer:read_data:allow
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
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whls-6 X CAFFIHE R T ACL KK (&)

3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

# mkdir test3.dir/subdir.l
# 1s -dv test3.dir/subdir.l

drwxr-xr-x+ 2 root root 2 Jun 23 15:26 test3.dir/subdir.1
0:user:gozer:list directory/read data/execute:file inherit/dir inherit
rallow

l:owner@:list directory/read data/add file/write data/add subdirectory
/append_data/read_xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow

2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

TELL R, BT groupe Fl everyone@ 1) H RAIAR A1 HE 485 A M TAUE .
g T H P gozer FIE AFIHUTIR o BEHY aclinherit BT restricted. X&E
K& ARYE A write data Fll execute FXFR o

FELLT G, [ gozer 27 1 AKM TH AU . 5 AMPITI
PR ER X LA PR A% B4 1% H R AR EEAE -

# chmod A+user:gozer:read_data/write_data/execute:file_inherit/no_propagate:allow
test4.dir
# ls -dv testd.dir
drwxr-xr-x+ 2 root root 2 Jun 23 15:27 test4.dir
0:user:gozer:list directory/read data/add file/write data/execute
:file inherit/no_propagate:allow
l:owner@:list_directory/read _data/add_file/write_data/add_subdirectory
/append data/read xattr/write xattr/execute/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

WA RGBTSR, G H XA, 7 gozer X SU{FHY
read_data/write_data/execute$XKEZ<§§T§E§?3%EQUsub4.dirEﬂi%o

# mkdir test4.dir/sub4.dir
# s -dv testd4.dir/sub4.dir
drwxr-xr-x 2 root root 2 Jun 23 15:28 test4.dir/sub4.dir
0: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
1:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
2:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
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wils-6 X SCIERTH R4 F ACL 4K (&)

MELTRBIATR. BT RTEAAREREER T gozer 9

readidata/writeidata/executeWBEo

# touch test4.dir/file.4
# ls -v test4.dir/file.4
-rw-r--r--+ 1 root root @ Jun 23 15:28 test4.dir/file.4
0:user:gozer:read data:allow
l:owner@:read_data/write_data/append_data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@: read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

wfls-7 ACLIEZUIRE ) Passthrough I Y ACL 447K

ﬁﬂﬁ%tank/cindyjz##fﬁéﬁﬂﬁaclinheritEﬁktﬁiﬁiﬁﬂpassthrough, mﬂiﬁﬂi%ﬁ@Ufﬁﬂﬁ
file.4. FIF gozer AN T test4.dir I ACL, I FHAT/R

# zfs set aclinherit=passthrough tank/cindy
# touch test4.dir/file.4
# ls -v test4.dir/file.4
-rw-r--r--+ 1 root root @ Jun 23 15:35 test4.dir/file.4
0:user:gozer:read data:allow
l:owner@:read_data/write_data/append data/read_xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow

Ffls-8 ACLFEFIZE A Discard B i) ACL 47K

SR ARG actinherit BIEIRE Y discard, IH FAUFRPRA BH S, ATRE2E
## ACL. 40 .

# zfs set aclinherit=discard tank/cindy
# chmod A+user:gozer:read_data/write_data/execute:dir_inherit:allow test5.dir
# ls -dv test5.dir
drwxr-xr-x+ 2 root root 2 Jun 23 15:58 test5.dir
0:user:gozer:list directory/read data/add file/write data/execute
:dir_inherit:allow
l:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
2:group@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow
3:everyone@:list directory/read data/read xattr/execute/read attributes
/read_acl/synchronize:allow

R LUG S ZAN5E H FARBRAL. W2 77 9F 8 ACL - il -
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Ffls-8 ACLIEZUIRE H Discard I ACL 4K (&)

# chmod 744 test5.dir
# 1s -dv test5.dir
drwxr--r-- 2 root root 2 Jun 23 15:58 test5.dir
0: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
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

his-9  ACL AKX 1% & Jy Noallow Hif ] ACL 47K

TELUN R, & T S SRR E S8 ACL. — 1 ACL /1T read_data fX
FR. — ACL#E4t read data fAFR o RBIIATEA T QA 0] 7E[H]— chmod iy < HIHE &
> ACE -

# zfs set aclinherit=noallow tank/cindy
# chmod A+user:gozer:read_data:file_inherit:deny,user:1p:read_data:file_inherit:allow
test6.dir
# ls -dv test6.dir
drwxr-xr-x+ 2 root root 2 Jun 23 16:00 test6.dir
0:user:gozer:read data:file inherit:deny
l:user:1lp:read data:file inherit:allow
2:owner@:list directory/read data/add file/write data/add subdirectory
/append data/read xattr/write xattr/execute/read attributes
/write attributes/read acl/write acl/write owner/synchronize:allow
3:group@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow
4:everyone@:list directory/read data/read xattr/execute/read attributes
/read acl/synchronize:allow

WEATRBIATR . QUSRS REEE 77 AR 1F read_data AUFRAY ACL -

# touch test6.dir/file.6
# ls -v test6.dir/file.6
-rw-r--r--+ 1 root root Q Jun 15 12:19 test6.dir/file.6
0:user:gozer:read data:inherited:deny
l:owner@:read_data/write_data/append_data/read xattr/write xattr
/read attributes/write attributes/read acl/write acl/write owner
/synchronize:allow
2:group@:read data/read xattr/read attributes/read acl/synchronize:allow
3:everyone@:read data/read xattr/read attributes/read acl/synchronize
rallow
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Al 14 E—FREFORABRIIEE S R ORI E N R ZFS SUAFRIRUR - 7 8-2
M7 8-3 Fll i T R4 5 AURK 71 o

ATLUREA Us -v a2 o A T SCPRRIE SREE S ACL B - 14 -

# 1s -V file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:------ rallow

everyone@:r-----a-R-c--s:i------ rallow

AT /M8 1 465 1H9 ACL Fi ! -

owner@ FirA 5 af LS BORHE SO PRI
= (rw=read_data/write_data\ p=append_data) - FTEE IR LUE L
HERJEYE, OntEE - ¥R MR ACL (a=read_attributes
~ A=write xattr~ R=
read xattr~ W=write attributes~ c=read acl- C:writeiac1> o Itk
98 FPE IR AT LB T Y (o=write_owner) .
synchronize 15 [FIAXPR 4 A A SEER -

groupe@ [ 245 7 X SO BURER (r= read_data) FIDG ST 1 1 3 BRURRR
(a=read_attributes -~ R=read xattr-~ c= readiacl) °

synchronize 17 [AJAFR 4 BT AR SEER -
everyone@ [ A 2 SMWFTAE N BT X SCA DA R S I PR 3 BURR

RE (r:readidata~ a=append data~ R=read xattr- c:readiac1$ﬂ
s=synchronize) °

synchronize 15 [FIAXPR 4 A A SEER -

5140 ACL =ML, 45 ACL B A LI T LA -

o ALRHAPREEE N chmod i & I E 2 EL -

» A] DUBR A T ARREAIRIIEFAT () 745, HFERBIEELFNT
o AT DAE] 07 AR EAUR A AR -

AxREHEN ACLRAER . S I 222 TR <LLEdns % B M s ZFS X
1 ACL

jl

wis-10 D4E 56BN ER ACL
TELLF IR, file.1 fF{FE M ACL :
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w10 LIRS KU E A R ACL (&)

# 1s -V file.l

-rw-r--r-- 1 root root 206663 Jun 23 15:06 file.l
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:------ rallow

everyone@:r-----a-R-c--s:------ :allow

TEATRHIH, N gozer I8N T XF file.1HY read data/execute YR -

# chmod A+user:gozer:rx:allow file.l
# 1s -V file.l

-rw-r--r--+ 1 root root 206663 Jun 23 15:06 file.l
user:gozer:r-xX----------- e rallow
owner@: rw-p--aARWcCos:------ :allow
group@:r-----a-R-c--s:------ rallow
everyone@:r-----a-R-c--s:------ :allow

LRI, Ed A4S ACLAE I F T gozer T 1 FEHT I SCAFATE ST 2
PRI HAMPITIER -

# chmod A+user:gozer:rwx:fd:allow dir.2
# s -dV dir.2

drwxr-xr-x+ 2 root root 2 Jun 23 16:04 dir.2
USer:gozer:rwx----------- :fd----:allow
owner@: rwxp--aARWcCos:------ :allow
group@:r-x---a-R-c--s:------ rallow
everyone@:r-x---a-R-c--s:------ :allow

Syahs IRATELBEY]) Us - i i A BRI AR AE H- 1 HORE G B4 5 1Y chmod % =X
oo Bl BT gozer X dir. 2 AUAPRANAR ARG EHIL HF* cindy. ALREALFRAI

PEAFFE (rwx-=--mmmmmn- sfd----:allow) EHIFFRENEE] chmod w4 H -« 40
# chmod A+user:cindy:rwx----------- :fd----:allow dir.2
# 1s -dV dir.2
drwxr-xr-x+ 2 root root 2 Jun 23 16:04 dir.2
user:cindy:rwx----------- :fd----:allow
user:gozer:rwx----------- :fd----:allow
owner@: rwxp--aARWcCos:------ :allow
group@:r-x---a-R-c--s:------ :allow
everyone@:r-x---a-R-c--s:------ :allow

wfls-11  ACLAKKIR 2L E ) Passthrough ) ACL 4k K

F aclinherit JEIHEIZE N passthrough ISR G 4K ARTH AT4E &K ACL T, H4kK
K ACL THS AN A T AT IE B - Mtk JE 1% B N passthrough B, 2 H AT 44
A ACE T 8 (A PR A 2R B S - AR A AL SRR U iR 2K ACE. NI HR
PR R ZR AR IR B AR AR C

LN RBIE 4R S ACL 1B KU BH AN i@ FF aclinherit #EX1% B /Y passthrough o
AR ARRAT -
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wls-11  ACL 4RI E A Passthrough 1) ACL 4k K (&)

TEATBIAFT, XF testl.dir iXE I ACL LASREIAEAK o 11552 G En SO a1t
owner@- group@ £l everyone@ ACL T - #T IR H & 244 @owner ~ group@ Fll
everyone@ ACL T

# zfs set aclinherit=passthrough tank/cindy
# pwd

/tank/cindy

# mkdir testl.dir

# chmod A=owner@:rwxpcCosRrWaAdD:fd:allow,group@: rwxp:fd:allow,everyone@::fd:allow
testl.dir
# 1s -Vd testl.dir

drwxrwx---+ 2 root root 2 Jun 23 16:10 testl.dir
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

FERLT IR S QIR ST 2R A e AR AR BT B SCPFRY ACL -

# cd testl.dir
# touch file.l
# 1s -V file.l

-rwxrwx---+ 1 root root 0 Jun 23 16:11 file.l
owner@: rwxpdDaARWcCos: ------ :allow
group@: rwxp---------- e rallow
everyone@:-------------- R R rallow

FEATBIRR . S QIR H S 2 4R T2 M B 307 WAFR ) ACE DA R 1% 1 Bl
B H R 710 ACE -

# mkdir subdir.l
# 1s -dV subdir.l

drwxrwx---+ 2 root root 2 Jun 23 16:13 subdir.1l
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

fd---- WA TEBMA, FEVIREEHEIEAR A S8 E IR « FEATRHIN, [ERFIEGE A
ACE 9 5% — B S {ii @ ACL Al 7 — 10 -

# cd /tank/cindy
# mkdir test2.dir
# cd test2.dir
# touch file.2
# 1s -V file.2

-rw-r--r-- 1 root root 0 Jun 23 16:15 file.2
owner@: rw-p--aARWcCos:------ rallow
group@:r-----a-R-c--s:------ :allow

everyone@:r-----a-R-c--s:i------ :allow
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wfls-12 ACL ARSI E A Passthrough-X B ACL 4k 7K

WSS aclinherit=passthrough-x: *f T owner@- group@ 5{ everyone@ X & . H#H
HUT 0 BERAIEE SO (H 2 A TE S A = DL R sz i Cpy T4 & ACE ik &
PATEER AT -

DL 7Bl T 2l @it 4 aclinherit #E2C1% B N passthrough-x SRR AHITALR -

# zfs set aclinherit=passthrough-x tank/cindy

TE /tank/cindy/testl.dir FI%E T DL ACL. LU ownere W SCEFRR L AT HIAT ACL
PR o

# chmod A=owner@: rwxpcCosRrWaAdD:fd:allow,group@: rwxp:fd:allow,everyone@::fd:allow testl.dir

# 1s -Vd testl.dir

drwxrwx---+ 2 root root 2 Jun 23 16:17 testl.dir
owner@: rwxpdDaARWcCos: fd----:allow
group@: rwxp---------- :fd----:allow
everyone@:-------------- :fd----:allow

A E KAUAR 0666 GIIHSCHF (fitel). (HAZRAIARE Jy 0660 « & A ARSI TR IR
iz, A AR KIZAR -

# touch testl.dir/filel
# 1s -V testl.dir/filel

-rw-rw----+ 1 root root 0 Jun 23 16:18 testl.dir/filel
owner@: rw-pdDaARWcCos:------ :allow
group@: rw-p---------- e :allow
everyone@:-------------- e rallow

FETOR, 1E testdir H R T cc giFanRA KA N t AT HUAT XA -

# cc -0t t.c

#1s -V t
-rwxrwx---+ 1 root root 7396 Dec 3 15:19 t
owner@: rwxpdDaARWcCos: ------ rallow
group@: rwxp---------- R :allow
everyone@:-------------- e rallow

HERRIRRE D 0770, X cc iEK TR 0777, XS ownere -~ group@ I
everyone@ 5% HEA& T HUTHALR -
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Oracle Solaris ZFS It &I8

TR AT PR E TR A0 VAR P 26 BT % -
REL AT &Y

5 237 TUHHY “ZFS ZATE PR

5 238 TUHY “% T ZFS AR

5 244 TUHIY “ R ZFS ZFEAUR (Rf)
5 241 TP 42T ZES AR (Rfil)

5 246 TUHAY “MHBR ZFS TATAUR CORfl) >

ZFS I EIBHLA

i ZFS ZIEEH. WIARrER - HElB DN A ECRETRTIEER - SRR R R 2

FEARR -

s PR THRNAPE. U create~ destroy~ mount -~ snapshot % o

» OJLUE YRR RPREMIAERA - LU AT LLEFTARSE . EAR S/ Fr A (i F & 41
SHREHENR . FIREL e 5k, KERGEBEE 64 MR- Eeff52
G, BEAHERTR SPRER ZFS X RFE LR EA FMERIRR S -

ZFS ZAUE T A2t 5 RBAC L 2R LN ThRE - ZFS ZEHE77 A B PR ZFS 16t 1l

XHRG T HEA L LA

w8 ZFS MR, AR ERAE 1 fif i

w  FROESHARYRRNE, DU T DRI @ S R gL 7B r 77 K

o OHTECE. DUERE SR RSN AIEE I DUEEOE SR R Y -

o O[T XRE SR GIRR o # QIR S 2 58 m] DL E ShER AR -

w  PROLTE LAY NFSEHE . . BEA RZBERIIR T DLEE 4 HY . 2fs/snapshot H
Frpiit NFS il -



BF ZFSHUR

0] % e BT E H R L ZFS {155 - A X fH ] RBAC K& B #Il Oracle Solaris & FEAT:
%E"J%E\’ B (REEHEER . MRS I I Ess, A . PERICE
PR

2 H ZFS MR

{EFIIHY delegation JEMEIZHIZFLERELHEE - FI40 -

# zpool get delegation users

NAME PROPERTY VALUE SOURCE
users delegation on default
# zpool set delegation=off users

# zpool get delegation users

NAME PROPERTY VALUE SOURCE
users delegation off local

BB LT delegation BT IHHIRE

&5 ZFS 1R

ATLAGEFH zfs allow a0 aid AR 75 20K ZFS Bl S AR % T 4F root FIF -

ARFERAARIE TR S HEEE A .
AR SRR E IR ER T - HEdg DA -
I%DMH AT AR T X A TR R IPER . 87X A TR SR ATH 5 CRIAL

TR T AT ULRITAVRE UL R P T RATHAERT 35 Z I T AR -

PR (F&e) ] [EES ¢
allow B EMEIRIRE T B P RAL B FUHA IR T RIAR -
i

clone B B SR AT AT PR R RO - RLIHEIFIA A RGHEA create
FIBREF mount R «

create B A EE AR - HLHEA mount FUR -

destroy FHB IR SRR BIEA mount AU -

diff TERIE R PRI AR AR - 3E root Fl A T B ILABUR A BE(E T 2fs
diff Ao

hold PREFIR B AOAI -

mount FEENI B R £ DL S Bl 3R A

B B A HERE RO -
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BF ZFS 1R

R (F&d) 15tAA KM
promote B v SR A D B S AR - BTEIR UGS R G B mount £Y
FEF promote FUE -
receive i zfs receive ¥ ARG EAHEA mount AUBEFT create FIFR -
RGP -
release B RIE AR bR S GXRE ] RE 2R
PR ) IR -
rename i A BRI - BIHERT R EA create SURF
mount AR o
rollback ERENEO S
send K iR PRI AR -
share LR B AR R AR -
RER Bl E R S PRI AR -

AT DU MR — AR EARR AT PR T U51R] -~ BeE el B AR -

groupquota
groupused
userprop
userquota
userused

AN AT TEEE root AP ZAELLT ZFS JE MR -

aclinherit
atime
canmount
casesensitivity
checksum
compression
copies
devices

exec

logbias
mountpoint
nbmand
normalization
primarycache
quota
readonly
recordsize
refquota
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240

refreservation
reservation
rstchown
secondarycache
setuid
shareiscsi
sharenfs
sharesmb
snapdir

sync

utf8only
version
volblocksize
volsize

vscan

xattr

zoned

H e L m e A REAE QAR R IR E - XTI 2 IR 170 TUPHY
“ZES JRIES T4

1% -ZFS TLBR (zfs allow)

zfs allow IEEW FHT/R

zfs allow -[ldugecs] everyone|user|groupl,...| perm|@setname,...] filesystem| volume

TH zfs allow L (DA RR) FRRRS ZAERERAT 4 .

zfs allow [-ugel|user|group|everyone [,...] filesystem | volume

A LUGE S BRI RIP REEE 2 DR - WRKRIEE -uge I, WIS FH%S LU
BAKBET everyone: REMRAMTF . BIGMB NS - ZIEEH T "everyone” [
F L, T - Bl - g 1R . BRI Z IR E T TE A g T . - c JET
AT A AR -

LLF zfs allow i (DUMARR) SRIRABRAITABR SR E 752K -

zfs allow [-s] ... perm|@setname [,...] filesystem | volume

A LLEE S BRI RIE 62 2 MR - BUIRE 5 ZPs Fan S MR IEMRE - HCHE
ZEE S LT,

AT LUR AR R & BIAUBR R R - s iETTORARIA « HoAlh 25 allow <> IR A
THRER S RGN G n] DO ARG TP DRI ASR AR () B B ] 3
AVEE T - AUREE S ZFS XMF AR GOEETH R a4 2K HAMRLAL at 755 (@) IT
o HRIEARBEEL 64 D71 -

Oracle Solaris ZFS & IE$ERT - 2011 8 B



125 ZFSWUBR (R4 )

T zfs allow i (DUMAER) PRIRRERAIIZ 777520

zfs allow [-1d] ... ... filesystem | volume

-UETHE AR AL VR THEOE RS . (B VP TSRS BRAERIIS S
JE -d T o -d IR AR AV TR AR . EARVEH TZEdE5E. PRAERRY
FERE -V AR MRS RIEE . MAFRARVFH T30 RS EE L EATR A

fHIBR ZFS Z=HERLER (zfs unallow)
i zfs unallow < 1] LAMHIER ARG 3 BUALR
Fian, REEIZWM N =L T T create~ destroy~ mount £l snapshot FR :

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
-- Permissions on tank/home/cindy --------------mmmo i
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

FHBR X EEAPR . 1E (A LT 18

# zfs unallow cindy tank/home/cindy
# zfs allow tank/home/cindy

%5 ZFS 1R ( 71151 )

w1 [ EN PR AR
TEA AN P T create Fl mount AFRES . AR ERZA P X R ZHEEUS AR -

Bia, EE P mark 5% 74 tank XA RGEHY create fll mount PR, 5 ESLIREAUR -

# chmod A+user:mark:add_subdirectory:fd:allow /tank/home

SRIG s {HFH zfs allow ai ¥ F create~ destroy Fll mount AR - 401 -

# zfs allow mark create,destroy,mount tank/home

BUFE. FF mark A] LATE tank SXPFR G EIEH SR SXERSE - B4

# su mark

mark$ zfs create tank/home/mark

mark$ ~D

# su 1p

$ zfs create tank/1lp

cannot create ’'tank/lp’: permission denied

% 9E . OracleSolaris ZFS =L EIE 241
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242

Flo-2 [T create Fll destroy FUR

PR -Gl BRI i B S R S8 LAE staff AR ABAT LUTE tank SUIERGEH
GIEMEEECUE RS, BB H OISR RSE - HE, staff SR AN RERE
fil FEAT NI SCAE R GE

# zfs allow staff create,mount tank/home
# zfs allow -c create,destroy tank/home
# zfs allow tank/home
---- Permissions on tank/home --------mmmmm o
Create time permissions:
create,destroy
Local+Descendent permissions:
group staff create,mount
# su cindy
cindy% zfs create tank/home/cindy
cindy% exit
# su mark
mark% zfs create tank/home/mark/data
mark% exit
cindy% zfs destroy tank/home/mark/data
cannot destroy ’tank/home/mark/data’: permission denied

mlo-3 TEIERAMISCIF ARG AIZ TR

WERTEIEFRRI U RGO TR P B - il mH A mark 527 17X ARHUAE 5L
HER G create « destroy Fll mount AR o [ /7 mark #%F T %I tank/home X1 &R Gi Al
SERIRBR A AR . (B ARVFZH P X E CR SR RS Q@R - (k. RIEERRY
X RGRRAN I T snapshot FUFR -

# zfs allow -1 mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home -----------mmm i
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

SR O RGER BN mark 52 TAUR . 8] 2fs allow -d JEIT - 140 -

# zfs unallow -1 mark snapshot tank/home
# zfs allow -d mark snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home - -------mmmmm oo
Create time permissions:
create,destroy
Descendent permissions:
user mark snapshot
Local+Descendent permissions:
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mlo-3 TELERRI U RGTR AR TR (&)

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

HITE. FF mark HBETE tank/home XX R G2 Al 2 N Gl gt e g o

wlo-a € SCHIE A E 2 ZITAUR

Al A P I FRPERRE o B0, LR zfs allow an 2 Fi Al staff LI FHRFE
FR o teoh, IBSTEANEE tank/home SR GG T destroy Fll snapshot AR -

# zfs allow staff create,mount tank/home
# zfs allow -c destroy,snapshot tank/home
# zfs allow tank/home
---- Permissions on tank/home --------cmmm o
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

T mark 12 staff AYECEL . LA 7T LLZE tank/home FHEIEE SRR ST - LD, H
F mark ] LLAIJEE tank/home/mark2 FIRIR, RN BA BT LR ERV R ERR - 51
-

# su mark
$ zfs create tank/home/mark2
$ zfs allow tank/home/mark2
---- Permissions on tank/home/mark2 -----------c-mmmiii oo
Local permissions:
user mark create,destroy,snapshot
---- Permissions on tank/home -----------c oo
Create time permissions:
create,destroy, snapshot
Local+Descendent permissions:
group staff create,mount

{H2. FF mark ANBETE tank/home/mark FHEIEEIRIR. AR BA ST ILIRIEAVRS €
AU - 140 -

$ zfs snapshot tank/home/mark2@snapl
$ zfs snapshot tank/home/mark@snapl
cannot create snapshot ’'tank/home/mark@snapl’: permission denied

FERRBIF . I mark 7EHEIG H X P EA create UK, X EIRE AT LLEITEER
e o UOUPERGUEIT NFS FEEIT . 7 RREH -
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wlo-5 7 X HI{HF ZFS BAEAR S

PA T 7 B R QAT Bl AR 42 @myset 51T tank UM R GE A4 staff 52 7 1% AR SR
rename PR ﬁﬁfjcindyf%staffgﬁﬁzjiy M EATE tank PAEXAFRGIATR - H
B FP Wp % ETE tank FEIESUERGEIATER -

# zfs allow -s @myset create,destroy,mount,snapshot,promote,clone,readonly tank
# zfs allow tank
---- Permissions on tank -------cmmmo i
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
# zfs allow staff @myset,rename tank
# zfs allow tank
---- Permissions on tank -------cmmmi i
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
# chmod A+group:staff:add_subdirectory:fd:allow tank
# su cindy
cindy% zfs create tank/data
cindy% zfs allow tank
---- Permissions on tank ---------moiii oo
Permission sets:
@myset clone,create,destroy,mount,promote, readonly, snapshot
Local+Descendent permissions:
group staff @myset, rename
cindy% 1s -1 /tank
total 15
drwxr-xr-x 2 cindy staff 2 Jun 24 10:55 data
cindy% exit
# su 1p
$ zfs create tank/lp
cannot create ’'tank/1lp’: permission denied

IR ZFS FFERPR ( 161 )

244

AT LA DR i 2R B ARR -

# zfs allow dataset

It & R R E SR SR IR B B T ROAR - B RS DL AR A
TR &

2 MNPR B A1 AR

AU Pa S

AR e AR R 52
DUERARVE/EES

whlo-6 TLREEARZHLE HAUR

LN i i #R7~F P cindy 7E tank/cindy X{F 2% F B A create - destroy ~ mount I
snapshot X -
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mlos WIMABITHIIGE ()

# zfs allow tank/cindy

Local+Descendent permissions on (tank/cindy)
user cindy create,destroy,mount,snapshot

mle-7 R ERFATEHEAUR
e R R B R 7 BT X pool/ Fred ATl poot SR GERY L T AR -

X F pool/fred XIFRS:
s EMTHAAPRE

= @eng (create\ destroy~ snapshot~ mount-~ clone- promote*ﬂrename)
= @simple (create fllmount)

=y @eng MFREEF mountpoint B E T QAR - G @it 2R~ 0l @ AR
G, (F1% T @eng NFREFIX E mountpoint JEIERIRSE -

s AP tom T T XA SRR @eng HFREE . WA joe 2T T X A7
2l create ~ destroy Fll mount A o

w [ fred ¥ 7RI ROCF RGN ebasic AUPRSE. LK share Fll rename
PR -

= [AHF barney fll staff IR T TV XTESUE RSN @basic HPREE -
X F pool KRS

 E ST RPREE @simple (O B HEED) o
» [ staff T 7 A ARHE RGN @simple IR EE -

N R G H

$ zfs allow pool/fred
- Permissions on pool/fred ---------mmmmmm
Permission sets:
@eng create,destroy,snapshot,mount,clone,promote, rename
@simple create,mount
Create time permissions:
@eng,mountpoint
Local permissions:
user tom @eng
user joe create,destroy,mount
Local+Descendent permissions:
user fred @basic,share, rename
user barney @basic
group staff @basic
- Permissions on pool -------cmm oo oo
Permission sets:
@simple create,destroy,mount
Local permissions:
group staff @simple
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246

AT LA zfs unallow i & MIBR EL 852 T IO ZFEAR - 140, 7 cindy 7E tank/cindy 3C
ﬁ%?ﬁiﬂﬁ create~ destroy - mount ﬂ] snapshot WBE °

# zfs allow cindy create,destroy,mount,snapshot tank/home/cindy
# zfs allow tank/home/cindy
---- Permissions on tank/home/cindy -----------c--moiiii oo
Local+Descendent permissions:
user cindy create,destroy,mount,snapshot

LR zfs unallow 13545 M tank/home/cindy SXAF AR GEFHMBER P cindy Y snapshot X
PR

YERNT—A 7Rl FF mark 7 tank/home/mark X &% EEA L FAR -

# zfs allow tank/home/mark
---- Permissions on tank/home/mark ------------mmomo
Local+Descendent permissions:

user mark create,destroy,mount

LN zfs unallow iE¥: 44 M\ tank/home/mark XA RS NERFH ' mark IR G FUE -

# zfs unallow mark tank/home/mark

LR zfs unallow iEVEFHHBR XS tank SUEHFRGERIRFREE

# zfs allow tank
---- Permissions on tank -------cmmmi 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 -------cmmm i
Create time permissions:
create,destroy,mount
Local+Descendent permissions:
group staff create,mount
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Oracle Solaris ZFS & 2k £ =%

KBS ZFS &~ TEZEEE T [XIRAY Solaris 2% H{# F ZES « ZFS & F R DL Kz ZFS R
fic B S -

ABEREGUTET

5 247 TTHIHY “ZFS &>

5 249 TUHY “7E 2245 T XY Solaris &5 H ZFS”
5 254 TUHRY “( ] ZFS & F iRt

s 3255 G “ZFS AR AD B S0

ZFS &

ZFS H TR s W EHESE « ZFS BHARIAN /dev/zvol/{dsk, rdsk}/pool H FKHIH
W

DL BBl 5 GB 1Y ZFS % tank/vol :

# zfs create -V 5gb tank/vol

QRGN . 2EREEVIR KNI 2. URZAEEIMT - 1. TREX
NN AT BE S BOEAZ R - G RN S5 /D -

AN, ANER X R/ INE A B AR G IR, H H 2 BVRIZ PRI A Z R o Bl e
B, MATRE 23 A —2ik

BRI T FRRIEER . W50 %61
4111 2255 7 K8k Solaris 755 T RETE-{F- o) [ bk b 1 916 7S % - 1R1E)
PSRELL 2R o (04 R BT R 7S BHOME B 165 L 251 SOl “jar
IR VR ZFS % -

247



IFs

248

£H ZFs E{F AR Bz EF I IR F

225¢ ZFS ROCAF R GIHUN UFS IR RG], 2 7E ZFS it iy ZFs 4 Lol
LA - B

# swap -1
swapfile dev swaplo  blocks free
/dev/zvol/dsk/rpool/swap 253,3 16 8257520 8257520

225¢ ZFS fROCAF AR GE BN URS IR RGP AR . 2 7E ZFS it iy ZFs 4 Lol
el s - it s e ERELTHER . fi -

# dumpadm
Dump content: kernel pages
Dump device: /dev/zvol/dsk/rpool/dump (dedicated)
Savecore directory: /var/crash/t2000
Savecore enabled: yes

WRAE BT HR R GR T BSOS IR i 5 R RIESEATHY Solaris Z1THR
HUASAEGE P swap FT dumpadm @5 <> « QSRR AT A E . 6 QI — MREE /MY
ZFS &, SRIRFEZ LA TR I ACH - B -

# zfs create -V 2G rpool/swap2
# swap -a /dev/zvol/dsk/rpool/swap2

# swap -1

swapfile dev swaplo blocks free
/dev/zvol/dsk/rpool/swap 256,1 16 2097136 2097136
/dev/zvol/dsk/rpool/swap2 256,5 16 4194288 4194288

fE ZFS XU RGEH . ANBESZMBILF o ANSFF ZFS SR E -

ARHBZHMERHE A NIER. HSILE 151 TP V5 ZFS SZH s & FIFL %1
IRV o

&/ ZFs & {E A Solaris iSCSI B xR
BT I E G shareiscsi @M. 1T LUREPAQIE ZFS &1EY iSCSI Hbn -« #ilYl

# zfs create -V 2g tank/volumes/v2

# zfs set shareiscsi=on tank/volumes/v2

# iscsitadm list target

Target: tank/volumes/v2
iSCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aa062a
Connections: 0

Al iSCSI Hir/a, MNiIXE iSCSIJEEIas - A ¢ Solaris iSCSI H brfll 3 shesy 5 £ {5
B, W2 (REEMEM . WENSERS) HRYEE 15 5 Nl & Solaris iSCSI 53/
M (E%) >
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E&RIE T KIFH Solaris R R{EH ZFS

E - AT LU iscsitadm iy < R G E PE Solaris iSCSI HAR - WX ZFS HiXE
shareiscsi J&M:, EZ)HH iscsitadm iy 2 FHAIE R — BRI - SN AR — &
HEEINERMER -

A DMGE B A ZFS ¥R 8 — MR B FRIE Y iSCST H RN ZFS % - Ayt T iSCST H
PRI S rename~ export Fll import #VER) TAVE T XIS HE ANF -

s Hdn 4 ZES B, iSCSI H AR IR A AR o il -

# zfs rename tank/volumes/v2 tank/volumes/vl

# iscsitadm list target

Target: tank/volumes/v1l
iSCSI Name: iqn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

o S AT ZFS BRI 2 S EE PREMISR - S AR S IE ZFs B 2 S EE IR
WAL= il -

# zpool export tank

# iscsitadm list target

# zpool import tank

# iscsitadm list target

Target: tank/volumes/vl
1SCSI Name: iqgn.1986-03.com.sun:02:984fe301-c412-cccl-cc80-cf9a72aad62a
Connections: 0

P iSCST H bRl B 5 B REE IR RN « 5 NFS H= U ARG EHA RS
S AR iSCSI H bRt 2 AHR T

HERE T XA Solaris R {E A ZFS

PAN & 5 /48 404r[ 7 24 Oracle Solaris XY R GEHH 5 ZFS

5 250 TUHRIY “[a1dE 2 R IX s rh s N ZFS X R 4
5 251 TR BRI RIES E2 RIXKE

5 251 TR “[adE2 BIXEFhEs i ZFS 57

2 252 TUHRY “TEX kR A ZFS 7 it

2 252 TUHY “TEX RN E B ZFS [/

% 253 TUHHRY “ T fi# zoned JETE”

HRIEEE ZES IR RS (f#H Oracle Solaris Live Upgrade A TIER 8lE 1) FIRSE
FECEXEIER, 165 0% 136 T “fFH Live Upgrade 17 8 TH25 BAT X I &

4t (Solaris 10 10/08)” 85 141 TUHY “(# ] Oracle Solaris Live Upgrade i1T#4 814 B A [X
WA YL (HAR Solaris 10 5/09) -

1 ZFS Bk 5 DRI . ISR LU LA
o A ZFS U ARG EOE RN B AE 2R Xk (F] AR T BN TR HIRD) -
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E&RIE T KIFH Solaris B HR{EH ZFS

250

" ZFS BE IR AR B IR 2 X I8 -
R AN BERF ZFS BRI 5 DXIROCHEK -

FELUT #%7H, ZFs Sn S R Ha UM R GTa v

WIS ESE . AE R K] 5 R K =g s ), (HXIE B BN RE(E IR 2
PRGN ZEE R T R I B BT S ARG - %IRAE S [ DS R I LA LT 3
BURI SO AR GAHIR] . RAZAE EZE A UZ N 1 S0 I 8 23 (Rl 4 IR

(i ZFS, b R R RAT AR R X, 3 T DX s P GO B £ B LR
ey oE et o XIS P B n] DU IR 58 o B AT BHER SCIF R . Al B
USRI « XIS B BT I RS N B DS B 4 . RS AN RE I X &
FLESCHE B2 BB (AR T2 B -

FEZ4E T Oracle Solaris X ISHY RG] ZFS I 1% LA T I -

IRINEIAE 2 R X IH ZBS SUPE R GLAL R H: mountpoint JETEIRE Y legacy -

T CR6449301. TEACE AR 2R DXIITE 270K ZFS B SRR 21 9F £ R XI8k - 1R 7E
LR DCIE AR N ZFS BHE o

243 zonepath Fl1H Fr zonepath #F5E BETE ZFS XX &% b HAL TR —Aith

Bt zoneadm clone FRTENF EH I ZFS Tol% He 7affE X35, - zoneadm clone i 5

Y zonepath 1Y ZFS 1RHR. H1%E H R zonepatho AHEEMHH zfs clone dir & R ifE
Xigh. BXHELER. BN (RAEHIER : Oracle Solaris Containers — Gt & HH
11 Oracle Solaris Zones) FHHYZE 1143, “Zones” -

R IR ZFS XX ARG EAELG AE 2 R WALHAEE ] Oracle Solaris Live Upgrade
Z BT NIE2 R X IMIFR1Z S R %% - B Oracle Live Upgrade 23 Rl HBE XU R SR

IRMIRIL -

mIE2 B X1 F AN ZFS X4 & 4

WRERFES 2R Xt =23 m, WTFs zZrS KRG E B KRS - 35
FHE2 RIX R ZES XX R G H mountpoint JEIEIRE N legacy - Fla0. WH
tank/zone/zion X AF ARG A MBI IE 2K BT AR ER R X E
mountpoint B

# zfs set mountpoint=legacy tank/zone/zion
Al AHF zonecfg di Y add fs Fir % FF ZES XA RGN B IE 22 5 X sk o
TELLUFRfIr . 25 KA py 4 R X S B 51 25 ) 2 R X3 s i — A~ ZES SXIE &

i .

# zonecfg -z zion
zonecfg:zion> add fs
zonecfg:zion:fs> set type=zfs
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E&RIE T KIFH Solaris R R{EH ZFS

zonecfg:zion:fs> set special=tank/zone/zion
zonecfg:zion:fs> set dir=/export/shared
zonecfg:zion:fs> end

I B W] [ ELTE /export/shared H EVECERY zion X HV RN ZFS S R S8
tank/zone/zion o XAFZRSGH) mountpoint BB E N legacy: FH HIZXHFRGEA
RECE HA A B fR - DXICET B O3 T/ SCPE RGP AR RS S - AN RETE HoA 7 &
EFEPOUR RS, KIE AR SOZOUE R AR,

atime~ readonly -~ compression %o 2RXEE R G T E ARSI RS R -

B K zonecfg TS LA N zonecfg Il E TR Z{EH. H2 I (RGE M
B : Oracle Solaris Containers — 511 ¥R FII Oracle Solaris Zones) HHYZE 11 #57,
“Zones” o

BHEEERGIEEBXE

AR E RGP B PR, ZFS TR #H zonecfg <) add
dataset i & [ JF 425 DX IR H A I i & -

TELL R RG22 R K 2/ K B A 28— ZFs X R G R EnE 2R
15 -

# zonecfg -z zion

zonecfg:zion> add dataset
zonecfg:zion:dataset> set name=tank/zone/zion
zonecfg:zion:dataset> end

S5 RGAE . MiBEESH ZES R Y tank/zone/zion £ EAC B Y zion X1,
FRATDL o IR A T AR E R GENE, T ARG - o, X
B GUA T LA R R . RN SR RG2S -

WIH{E A Oracle Solaris Live Upgrade JH4% it A 4F & R X I8k ZFS BE. & JLinMERATAZE
FEEPRSE - W], Oracle Solaris Live Upgrade 2 Al LB SCAF R GitH iR M AR ML - 40 -

zonecfg:zion>
zonecfg:zion> remove dataset name=tank/zone/zion
zonecfg:zionl> exit

ARKIAFTAFRHRIEE ZE R, 155 WA 252 TUHEY 72 XA E 2 ZFS @it .

mIELF Xig AR ZFs &

YN AEd;H zonecfg i 2 1Y add dataset Fan ¥ A HE 2 R XU ZFS %5 - {HiE&. LA
i F zonecfg i< MY add device T4 [a] X 3K VR N4 o

FEULT @I 42 )m XA Ay )5 DXCIE B 61 2 e R 2 ) DB As il — 4> ZFS %
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252

# zonecfg -z zion

zion: No such zone configured

Use ’'create’ to begin configuring a new zone.
zonecfg:zion> create

zonecfg:zion> add device

zonecfg:zion:device> set match=/dev/zvol/dsk/tank/vol
zonecfg:zion:device> end

BB tank/vol BN E] zion XIHHT

EFEE, BMEEASYIREXN, [ XSG E AT R Z 2 N . B
R, XS GRS @S R U RS, XTEZIRESN S AR L H
RS BRPXKIHPRINE R LR Z NS EZER, 155 058 253 1T
“T fi# zoned JETE” -

BREXIBARIMEFEZER. B2 (REEMSEM . Oracle Solaris Containers —
TRE PR Oracle Solaris Zones) HHAYEE 11 #847, “Zones” o

FEXIEAP{ER ZFs 77t

ARETEX S A Bl & X ZFS Ffif it - BRI PR nl Rt 2/ X O P PR A i 1
B HFRI DL B! B AU A i 428 il SR rh B 4E 2 = DX o RV T e DX 3k Fhoas st 2 1 R
8. EXENA AR T EOZ M ERRER T e S, el @ ecmes
155 o BN zonecfg @2 Y add device T2 [a) XIS FR R IR A5 0l 2 L A
TXE zpool di & A AR VFAEIZ X 35 A I A AR 3t

EXIHANETE ZFS Bt

RER SR RATA DX . XIS BE B (3 ] PR e W B SR B 1 - R R RA T4 X
SR ZEIRESERIFTE AR o o RS XSRS AR S 5 T E R —
PRS- fl. HZEUTIE

global# zfs list -Ho name
tank

tank/home

tank/data
tank/data/matrix
tank/data/zion
tank/data/zion/home

WNAFF tank/data/zion PRANEIRCIR . MIE D EUHEE AR B A LUT R -

RS AT A5 TR
tank = =
tank/home i
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E&RIE T KIFH Solaris R R{EH ZFS

HiRE G Q] TZREM

tank/data & =

tank/data/matrix F

tank/data/zion = = sharenfs~ zoned~ quota-~ resery
tank/data/zion/home = = sharenfs - zoned

TR, tank/zone/zion (VBN RFH 2 ERNAEE. FIAERAEHTS. NETRL%
7 REFNEHRETE AL . T ER R XIRABE L 2 NFS iidas . P
RATEHE M sharents JE 1 o XU T Gt AN BESE I zoned JRTE. NP4 T 5 /0¢8
R 22 4 RS o

XS H I RERC R AT LABE BABR quota Fll reservation ZAMIUFETIEME: - 42 )5 XIS B
AEBOICAT Dy AT LAt AR <R DXART (56 FH A P A B0 SR i 5 = 1) o5 IS O

b, REPRERER IR R, 2R X P A (8o 5 M sharenfs Hl
mountpoint e

T fi# zoned B

PR R RITS AR 2 R DRI . AU R S TR R bRIC . DUEAE 225 X Iy
BT SChERRE RN  REBHRE RIS X R ER A EHINAE 2R 5. EA
REFHEEHNE  SEMAERG M, ATBEF(E setuid —gEflan < £F SHER T
REXT 2 5 DXA) Ze MG AN RIS IR H] BEN S o AN, ANBEFE 2R X Iy b T 3eHh
fiEFE mountpoint JEME - I, XIS T 1 AT BE 2 50 2 5 XS E RS (] « R
— AL ZFS 1] zoned B MR AR CAERE — N2 S EIEE = FEL F 2R X -

zoned JEMEETE H KT S & ZFS Bk S r DX B 215 A /R (8 - XIS P B TT

TFREHEE . MRIE T zoned B, NWITCELE 2 R IX IR FEEE B L =1 s
8o LUTF /B4 tank/zone/zion BFEL — XK. tank/zone/global NIVEH EHE

# zfs list -o name,zoned,mountpoint -r tank/zone

NAME ZONED MOUNTPOINT

tank/zone/global off /tank/zone/global

tank/zone/zion on /tank/zone/zion

# zfs mount

tank/zone/global /tank/zone/global

tank/zone/zion /export/zone/zion/root/tank/zone/zion

TETEE mountpoint JEIES M ATHEERK tank/zone/zion BLIRERVH F 2 RIFY %
5o mountpoint JEME LA B AL EAAEREME. MAREIESE YHiE AR T RHER
A=
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{#F zFs F ARt

DX s PSR 54 G2 SRS DX . & E BB ER zoned JE1E - AT 9@ H 51X (TS5
RIRPIES 22 2 M5 TEERY « T AZEERI - EEUE R a8 R 5 R e 21
[AAER . P mountpoint JEMEFTBEZ IR E NERIRIE . B I RGHI A REFFTE setuid

Zt Rl

N1 B3 1AM 2 RS i A 7 B AR SR A2 R DX B B
LINERE zoned JE 1 -« K zoned JEIEIRE T of f Z BT THIAREIESE L LA FRM
mountpoint J&EE X E N A BEH HATFLE setuid i Hldr %, B setuid B{IE -

WERA T Z4ewmiAE, BIA[{# 2fs set B( zfs inherit a7 225 zoned B - 1
RAE XIS IEAE B PR RN 2 zoned JETE. WIRSEIIT 977 AT RETCIE T « {47
FEAE 2 R XA B AR A ae s SOz E i -

{5 ZFs & Rt

254

GlEh ey, R EE R E B EN ARG . EIAG - BEEEEMIRIEE. DE
CURIE T AN AT« A5 B B FIERBERA M, HaENSHN G5 5HE
AIRERRA T QIR I U 2 B RERS - YRR ZFS 24t 7 &RRMIIRE . ARG
5 S 2 EEARMA SRS, I BT B 2SS L5 2RI R -

£l zZFs F ARt

Bl AR A B UL B HE N T 5 AR T Bas A fE A - FEXEEIROLT . F @
i E RS RS, HHAEE AR RS TE RN T EMEESRZ RS -

zpool create -R M QI & FIMUAT . MO RAGHEB AR BEIKES /. X5FH
TRAEF2L -

FELAUR/R-BIH . #04 morpheus Bt @ iEId 1 /mnt {F 9 FIRRES 2R BUEERY -

# zpool create -R /mnt morpheus c0t0do

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt

TEEE ARG morpheus s HAEEUFUR /mnt AU AR « FEAETERAEL EAVHIE N
iE /> /mnt B AL E G )G b SO A 2 TAERE - PRI AT LLEEH] -R &
WRIETEEEA R ARG E & AR N S 1S A% U RS-

# zpool export morpheus

# zpool import morpheus

cannot mount '/’: directory is not empty

# zpool export morpheus

# zpool import -R /mnt morpheus

# zfs list morpheus

NAME USED AVAIL REFER MOUNTPOINT
morpheus 32.5K 33.5G 8K /mnt
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SANEZHRM

o al DU A FH AR 5 A o Q0 R R N 2 A S AR R S @ 78 ol LT &
SRR H SRR WA DUGEF D RERET T IR« TEAEE AT REER AT LA th
AT CABEFIEERE . W E— TR -

TELL TRl 49 morpheus IR 8 K /mnt 1F 08 FIRRBS 125K 5 AH -« AR ilfE
EZHIESHT morpheus o

# zpool import -R /a pool

# zpool list morpheus

NAME SIZE ALLOC FREE CAP HEALTH ALTROOT
pool 44.8G 78K 44.7G 0% ONLINE /a

# zfs list pool

NAME USED AVAIL REFER MOUNTPOINT

pool 73.5K 44.1G 21K /a/pool

ZFS PR & S 15

WMAREAEAE AL (root) Bk HITE O T H0UT ZFS BHERESS. WA RAEF U TE
—HCE SR A T ZFS WEATESS

= ZFSAFA#EE — 12 1 /£ ZFS it rip el  BHERAIAL B A AU AN
»  ZFS XIFRGUE T — TR0t 1 el « BERAIE I ZFS X ARG

AXUESDEAEEZER. w20 (REEHEER . 2RSS -

b T i RBAC f 0 K& ZFS XXM RGE 24N, IR AT LI B ZFS BALE H R 8L
ZES BT . BXELER. BS5% 9%, Oracle Solaris ZFS BILEHE
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* o0 £ 11 E

Oracle Solaris ZFS & PFEHEBRFN i &

ARES TR AATTAE ZFS HE DL AT IAHR s i i« B 5@ 1 A SR s e i 1
B

AREEGUTFET

5 257 TUHRY “BfiE ZFS >

5 259 LAY “fe 7 ZFS S R R ek
5 260 TUHY “fifd ZFS [l

5 265 TUHRY (& & HiXAHY ZFS Bl &>

5 265 TUHIHY “fRULER A £ 1 [rl >

% 266 TUHIAY “HE HLEE B IR R
5275 TR B B IR EE

%279 TUH BB ICE | SRS

TAE ZFS B fE

1RSSOI RIS . ZBS WTLUR IV & R FIM . A3 e i
b SAIE AT AETEAZ (T A4 L & I AR I AT P - ZFS
AT BT S FIEAS B

= 5 258 TUHARY “ZFS fEfigih Hp sk % &
= 58 258 TUHIRY “ZFS fAfigth rhpd i 25 2 iR
= 258 TIHIRY “ZFS 3 EL iR

WIEE, MR 2B FTE X =M R IS BB BRI AN E I
PR -

257



H7E ZFS #fE

258

ZFS it R &R/ &

MRS FEC ARG DAEMEE. W ZFSs SRS T, HEHET
REMOVED (EMER) HRE - X—MERraES SBEMMAS AT, HB TR
2 BRBR TSR E 15 o W B G 1% 55 B RAID-Z 1575 R b — M 2
. Al LAdREE s mit - 75 FHIE MR, Al gES & A il (FAULTED). BRJCEE1G [AI5L
. BRAEE TR

s BERAOTE AR R
» RAID-Z(raidz1) & HH — L& s o ks
R ERCE PR T RN E

ZFS TF it R RYiR & C IR

PR — Al 5 &R a] AE IR B IR o AN 2 BRI -

PR T IR A1 45k A ol s T S BB 1/O AR

T bR A T e B e M A

SRR 1L B 8RR FAR S EE DRIR A B AL R A B P R
P RINIES T YIS r R LA 7

FE—SEAG LT, XEEER DRIy QOPAhlas P R BB 17O B IR - 12502k
THOLT s HOREKANER, WIRRHEER - HZ. FHHIREKER, WIHA—E R
ZEIRAR ATRE 2 FOCHE - filan. REHE R EINES T AR —E 0, HARHIHR
FIER R N TR 2R o o ERRRRE I B (AN 2 — TR IR IS5 2R
& B — T RS IR T B TR AT 71

ZFS #R 2 iR

— A EEPIREER (FBR— s E MO S HUIR) IR R .
HENEHR IR o B0, R —F AT RE 2B BT A 2 S BRI I & 1R
%o WRIEGB S —mpE A ETERIEER, W2 SBEEN .

BURIMALE K INER) IS E IR & 2R - BT R s R )2 1%
& MRKIEE R ITIG R o KRG DU 2R A 0 R B - 78 B B B IR
ZICKERTR. FF AT DU A B B SR TR N AT o BRI IR
Ja. N BRI A EAEE. HNRG MR Z R RAETIC X -
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WEZFS XHRGETEMN

REZIFSNHRGTEM

X T ZBS: NFIES fsek ST « AR LS EAMAMER . SUERSE
EE M RGRILE -

XHERREE

MNPEGN RSG5 ABIRIITEA G55 B S ECUTF RGA —BHTEING

b o TG RGEA B HSIER. DI ATRE 2 HEUR S RIS - SRIRA e
BECHA A — B SO R GESEH « SN H & A SCAR o 1 H iy — SRl (H2 A
TEILBEVE H G AT RE 2 R HA (R o ZPS Bie & R B B e — BdEr i — 5 A
i tHENRE AR (TERXFME LT ROZE QI TIARM) B0 ZFS B FEEs IR -

fsck SEFIFER ol LU UFS SCIE R GURFA R E RIS - K 2 8 ZFS 7 fif it [ R — i
55 R F IR B R A o o (I OC SR AT DR S0 1F 2 (RI R o QSR A i P 5
BOWHUR. 18S UL 277 TUHHY B 5 ZFs FH it e H AR5

WARBAA TR MIIRLAF(E RS RGP MG B TCHE U 1] 56 £E 5T B K

K -

X RS IE

BRI RGUEESN, fsck SEIREFIRRERIER A ERVEURE G A R . J %, 1t
(S ERBUHEEBCSUF RGBT fsck EMRT . EZE Rl RE2 RS A R
PR e UL T B S AL (8] B K6 5 BT 2 S R G A/ VR EE B - ZFS $8 4 T —
Mo FITE A — ST R G AL, mAR 2R B AR T L R

o WLDHRERRVIEER. TEANAF MM AR G0 b 25 R & I E — R E B R S B s
AR 2 BRI 1E B8R A 5 85 -

=5 ZFS i 18

T2 ZFS WENEHRN (N BRI B U SR ) #RATEAERIC %
R DU AT DR & B b i e CANE IRV S

B3 ZFs #HEEIE

T R R e B Y A TR B T . X T B S 20 B R o R R
HR AT B — K SR A AT DL E R A R . REAEAT 170 UL Sed— BT
HHERE UL E S, (R EE R DOR R BT ARV I R DR T - B SR TV B AT i i s
ROZGRES AT T B LR mng . B2 IR E Al BE 2 X ERE P AL S RN - S Eh
BREH, E A zpool scrub d74 o FI401 -

# zpool scrub tank
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i/ zpool status mr % ] LLE R 4 BilvE FRERERIR S o 140

# zpool status -v tank

pool: tank

state: ONLINE

scrub: scrub completed after @h7m with @ errors on Tue Tue Feb 2 12:54:00 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-@ ONLINE 0 0 0
clt@0dd ONLINE 0 0 0
cltld® ONLINE 0 0 0

errors: No known data errors
AN — A BE A A — MG B ER R -
B A - s ETURAT I (E RS THIE ERERAE - fa

# zpool scrub -s tank

HERZEHIEIHT . BEMREIEE R IEF R EN L — EHITRISE R - IR E B A
TR T RGTVERE. JEHT LB T e 2 L TR R AR

PATH L L AT LPRAIE X R &% BT BTSN 10 - HRLEEEEAREIEM . EPH
1k LU PR A 2 PR 5 B TR DRERR A - AR AR GTEE — T /0. BT A 2 EHE
H RN, MIAT DL 4 2k ] -

A K MFRE zpool status FHIHIE Z{E R, 1HS UL 91 U “& i ZFS FF gtk
<
AR

ZFS B S IENEHES

BHOL it SREEFE S ERIE. U EREA T SRR SR A - IR (R
BRI . . fESA RO b AR A — N R o QR
TEPRETEAENHT . WIEHT R SR E S E S M ER. JHERTR S s EPTE o
TR .

HREFFRIOELER, 5 ILE 273 TUHHY “EH HFTREPIRE

2R ZFS o) R

260

DAR 19 /41 QOART A 78 A R ZFS SO 7 495 A fidh it Fh A [

5261 FUHY “BfiE ZFS fFfg it 2 &5 7 7E () i
5 262 TUHHHY “& % zpool status ki~
5 264 TUHHY “ZFS £5i%0H B R SR 5

A DA LT ThRESKAAE ZFS B BT A7 (EHY [ -
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= {#f] zpool status @i % W] LA ZFS gt i1 £4H{5 2 -
= JHit ZES/FMA 12 WiH 2 & it R 1% g e -
= {#H] zpool history i< A LUE /R LLEIME ST RS B I ZFS @ o

K 2% B ZFS WEHRIR TAFHE 20 Lo zpool status i <o il X ARGTHIAY £ Ff il
BEAT AT E ™ B R (R0 [ Oy R AR AR ERIFE [ A S R (R TR
HLER) WBEE . EE, BAMWREFES 1A 1&%&t$%1§ﬁﬁaﬁ,ﬁé$ﬂ’\]*
A P BURITA R — IEIRE — G A A TR, (H B s i A T e
TRAR T BRI (R -

AR, ZES 125 1 th 212 W Rl 5 MR Al o 5 IhA 24 o 5 X Sl R S HR
AIFERAT ~ /O~ R MIHES 1R o fmd #R &5 HY ZBS fR % & LR RGUH B S
Bore TERZEIEN T, fmd HESHEREESE zpool status ap P HHIH . LUERS
— AR -
BRI S RN P
» MRAIE 1A zpool history m S FE 1R 1E UL BALLRIY ZFS dn - 40 -

# zpool history tank

History for ’'tank’:

2010-07-15.12:06:50 zpool create tank mirror c0tld® c0t2d0 c0Ot3do

2010-07-15.12:06:58 zfs create tank/erick
2010-07-15.12:07:01 zfs set checksum=off tank/erick

TERET R, EEX tank/erick SRS T REGH] o GRS EL(H AL E -
» JEERGHEEI G B /var/adm/messages SCAEHE RN fmd JH 2SR E SR 1% -
= {#M zpool status -x A L EHIF—FHIEE WA -
o BRI R BILLT AR -

SRR s R D IR, IR -
g R ’Ea‘ﬂzﬁa@ﬁﬁjﬁmﬂ OFYE/ER

{8 zpool status -x @ 2 HEIEREIE ML -
ERAIREMICE (WREH) -

KAWL zpool status FiH . DUEE2IT AT GE H BN A e 28 7Y o %ﬁ%aﬁll
VEEHS2 B THY 1E|xz/ﬁﬁﬁ%ﬂ#ﬁﬁﬁﬁﬁﬂ’][Eﬂi%ﬁii@ﬂfﬁﬁiﬂlﬁ%%ﬁ%?ﬂ’]
P43 A v £ QAT AR R T B A ) % T R R

e | \ : ~ LY
HRAE ZFS 7 iiE it P R B TFFE o)/
TE ARG LB B A AT LA IR B ) Y 77 @ zpool status -x @i o L@
%W?ﬂkgmlﬂﬂﬂﬂ/ﬂmiﬁﬁm%o MR RGN FEZITIREAERM, Ziy 'Iff'f'u
I/\J\‘F %‘/u :

i

9{\

# zpool status -x
all pools are healthy
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MFBH -x s Wz < Sorpra (WRER 1T B T, W9iE R
i) AFEReRE. BIEEMAYIZ IR0 R tho2 dit -

X zpool status mr I TR E ZE R, 1§55 ULE 91 TUHHRY “& 16 ZFS 171i%
PR E”

& zpool status Hi
SEHEI] zpool status K 5 LA N AR AL .

# zpool status tank
# zpool status tank

pool: tank

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

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

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
c1t@dd ONLINE 0 0 0
cltldd UNAVAIL 0 0 @ cannot open

errors: No known data errors

PAUTFreathm i -

BEHREER
zpool status i H HANX —E0 /0 B DL N B (A — b=z B SR H B ) 78 74 3 (2
)

pool HfE AR PR -

state FRt i ETE TR o I AE BAFE MR (0 B G I AR RE T -
status  FHIAMAFTERY[RIE « QERARA GG R, NS 7B -

action  HENUH TEEEIRIIRIE . WFRARLIMEER, WIEME I 7B -

see A LS TRAME AR BRI SCERY G « (LSRN TR & T A
SEHOR . I, 505 HXEDL T RFTIE R - WKL
7% WIAE I EL -

scrub  BETHFRARIERI S APIR. © AT EE A SE R b Y EIRIRS (A] et
TTHE P 2 A R

errors € & S A E B AR B P EE 1%
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HEEER

zpool status Eﬁi'dj ':PE/‘J config ?Eﬁiﬁ%?@ﬁﬁ@iﬁ%ﬂ@@ﬂg’ u&iﬁ%ﬂ/ﬂi{ﬁfﬁ*ﬂiﬁ%}ﬁ
BT R o HARSATLLZ L FIRZA 22— ONLINE - FAULTED - DEGRADED - UNAVAIL
B OFFLINE - 5K IERR ONLINE Z MW TAIRAS . WA A e A 1 E 2 212 -

Bl Bk RIS 0 B R IRGIHE R « XEER D WL =2
= READ— & HEEHUE KA H B 1/0 £51%

= WRITE— & H 5 AGE KA HEL 170 £5iR
= CKSUM - IREEFIER 1R, RS 1A 0 BEEGE KR B AR B

IXBEERR ] ] TR A 2 R K AMERY « /IR 1O R IRE AT BEFR S It vl R
1/O EE IR A BEFE /R BL At 1 /K AP RIRE o SR BEER RAN — 8 X B T S R BT AR R
BHEAIA - MRS TIORICES . W& rl e Bor ok IR ERIR . Mg el
RAID-Z B 900 EA BoReiiR « XFMEILT . ZFS BN B R H R H I F A
A BIAME B 32 U -

ARMBRRLERIE L E R 155 ILE 267 TUHHY “TE A sy R0 .

. TE zpool status fil A5 — R HAMHIBIE B - tEEEX state FEL
HITER . DLAESEZ T - WIS & 4T FAULTED IRAS, Itk B FE /2 75 TCiE i ()15
FEE R DRSS CR . MRS IEEHITETE S Wk B R Y Bl
HE -

AXREMEFRPHENER,. 53 L5 273 TIHR “EF& =R ZRE .

IR

zpool status il it HITHFE AR 2 1 AT S ZE BRARVEAY 4 BIRIRAS - IS B2 145
ARG LRGSR ENEMERR, EE n] DUFIFIRLAF SR S R DR o AR
Mo R E—7E B RITES A, WIAR W] RE A BEAT AR EHE S -

BHSTEHH R T ERGET G S EHFE TR

B REBIEEE U L AUTERE B E ZE R, 155 L5 259 TTHRY “Ke & ZFS X7
ST .

IR EEIR

zpool status ¥R E S H CAE RS MR . TEAPEEHECF M ERRE. AT

RECL A MR ELER IR - ZFS 15 5t RHKHI AT A B iR IC KR AME ST - B4 RGN
SERIEHEER . FR R HE
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BRI ENRIA LR B Y o X RRER R R D — R AR R it H i B R
MEE /0 B iR - TURMHAT A R 2 S EEHEHIR. 1 HA 290 KA H &
He BRETE T R LRI IREL - 1] zpool status -v WEI AT LAAI Hi 7 A TEAT
WA SEREER IR DR - 14N -

# zpool status -v
pool: tank
state: UNAVAIL
status: One or more devices are faulted in response to IO failures.
action: Make sure the affected devices are connected, then run ’zpool clear’.
see: http://www.sun.com/msg/ZFS-8000-HC
scrub: scrub completed after @h@Om with @ errors on Tue Feb 2 13:08:42 2010
config:

NAME STATE READ WRITE CKSUM

tank UNAVAIL 0 0 0 insufficient replicas
cltodo ONLINE 0 0 0
clt1ldo UNAVAIL 4 1 0 cannot open

errors: Permanent errors have been detected in the following files:

/tank/data/aaa
/tank/data/bbb
/tank/data/ccc

AT fmd £ RGEFEHI & L /va r/adm/messages XA R B UAE R o 3BT LAfHE
FHfmdumpﬁﬁé?ﬂﬁg§izggﬁﬁfio

HARMREIEM RN E 25 E, F

ZFSiEiR EEMNR SRS

BRT FARBRM R RIRIRID o zFs BEREBVXEHRETRERTER - UTHL

R A CHAE LB R E R 5

o IREREEEER - IR FAULTED RS, I ZFS FHE R —FIHE . FRHRIA
EREE I TREE 2B - WARMIE RSB, Rtk 1Ew . & & K URTH
B

o BRI — QIR BHEMTESAESER . W ZFS ek —RIHE . AR 2 £k 5t
AR RIRIALE « (FE E ORI BRI A0 R IGHE o IR EET RN L BRI
S

W

TSR 275 TUHEY “Bi e BE IR Ry 80 o

o EPERNIR AR — AR Pt R B s R . W Fault Manager <T47 #ERE Rl
syslog?ﬁﬁi@ilﬁfmdumpﬁ%4%?&%§iiggﬁﬁﬁ%o

QA ZFS R B A BT A WEL RS, MIANEATIEAN - IXAERY IR A 20 it T

ARBEIEE BT R - B I XRERI B DE R R AR B G R
AR EIRE e [ S B
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R B0 % B [E) 7R

EEHRIFRI ZFSEL B

ZFS TERRSCAE AR G e s shith K FLBCE Y = G 17 o WER IR sl G A7 S AR sl A
FIAT 215 51 6 BT ERICELS S AR D MITTEFHT I - BAAREF R
T RIAZ T RE 2 R ERVHUR, (H2 ZFS 2 RE B G B Ol o A DUl 2
SN RS (BEARNIZZITHAR) o R TRERIN A — 7R
MLE, SRDECER AR TZ B - (EXPIRMEOLT & i e S i (412
EHSSE R UL ) HEHTS A RIKERE .

AXRSAMSHIAER. 55 ILE 100 TR T ZFS At .

\J‘L A Y E

iR R D1 2 R [a) R
WMARBR A TCIESTIT . WEAE zpool status fith H1 iy UNAVATUIRES o ICIREFRFE
A (AR ZFS TEIEAT T 16 Bl Bees B I IR E S A WA - AR & S 800
JZREA S AT WTCEE T Rt rP R A - AN, thiy A e RE ) rIREE 2 2
o JOIRIBRE O AT B A BT N B AR SR Al R A I R

B, g IR S . FTRE21E fmd BY% H P 215 DUF AR LIRIE S -

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

EVENT-TIME: Thu Jun 24 10:42:36 PDT 2010

PLATFORM: SUNW,Sun-Fire-T200, CSN: -, HOSTNAME: neo2

SOURCE: zfs-diagnosis, REV: 1.0

EVENT-ID: alfb66d0-cc51-cd14-a835-961c15696fch

DESC: The number of I/0 errors associated with a ZFS device exceeded
acceptable levels. Refer to http://sun.com/msg/ZFS-8000-FD for more information.
AUTO-RESPONSE: The device has been offlined and marked as faulted. An attempt
will be made to activate a hot spare if available.

IMPACT: Fault tolerance of the pool may be compromised.

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

BEE AR FVEAFRIERE FAE R 16 zpool status -x a4« B4 -

# zpool status -x

pool: tank

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

the pool to continue functioning in a degraded state.
action: Attach the missing device and online it using ’zpool online’.
see: http://www.sun.com/msg/ZFS-8000-2Q
scrub: scrub completed after @hOm with @ errors on Tue Feb 2 13:15:20 2010

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-@ DEGRADED 0 0 0
clt@dd ONLINE 0 0 0
cltldd UNAVAIL 0 0 0 cannot open
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errors: No known data errors

MItE T AE ] BRI A cltido AEE(EM o WERETE %A A -, H T
DL -

SRIG . ] zpool online dr S 44 & HLR I &AM - 15140

# zpool online tank cltldo

BJe— 2 RN E AR A IE R BT - fl

# zpool status -x tank
pool ’tank’ is healthy

L8 75 U E B ni

EHTH R0 1015 B BAA DT EUBR A A - AR MR RN ah g IR
IR 5 AR SR - QIR 2 USB 1A sl HAR Al REBR /T BT W R 20 & BB
FRG - MR A SAMREEL. WIFEHlas TaEC iR LB TR H
U FEXFMEN T NOZEHuEhlas. DIERAEEETaI A - rIREfEEEL MR, Bk
IR T WE A R R FBCE o QRER S as B . B RGEAE AT UL, IR
%%Mﬁﬁ%%&%oﬁ%%%ﬁﬁ%T%ﬁﬁ@Eﬁ%%ﬁ%@ﬁﬁ%ﬁﬁﬁﬁﬁ

1% & Al A T8 &N ZFS

g EFM B RSS . ZFS rTRES th Al gEA 2 H Bhml L aT M - Rt DA e 2 F
HRERY . B ER I R ER ST T R W ZFS (e T it 2 B 2 E i
R EIEN AR - WRTERGUE TR R H ik & 8. WIAUEA] ZFS 12 %
PRFE S T AR AT LLEEFT zpool online an S BEHTHT - - 440 -

# zpool online tank c0t1do

AREIREBAHEZER . HZWE 81 T “CER &AL

EMREEE AR E

266

AT T AR E A SRR ST L SR PRIGE S EE DRV i 7
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= 2 b f e
HE IR F PR ZEEY
RIEHIRBIZEF S W & mT DU RIS IRTE £ ATREAIIE O -

o (CHRIR—FEE N RIHERS . VLS (QIRREEN AT EN ) WREe S8 E
gk BRI R B o IXEEEAEAERE D UL {2 IEE R DL R B RGBT A2 1T
KRG8 IR TE R R IR #18

o IRSRVIEENEE N — [E R AR R T DL S B R S A S R
A TEFAIE - X RmE e 2BSH . 8 KRR Refa R shas A i
[&s o

o FERER-EHATRLETPHERNSERS T wE (AESHwE LS
il /dev/zero) - NI FBHER b HEK AR o« X ELEERIGLEBRSN -

o (A EORE — A T REAE S BRI I A AR R A AT A NS B /0 R - g SliE R 5
W28 E R R AR R RV A IR Bt T REIE i et o X LR R W] e 2 th AT e
TR ASHY -

s S TRE AT SRR X DL a5 IR R R I SR A T & R el R — 3
M 1/0 BHiR ~ HORAL i T BUEA LR B 5 R o X B R i JE K AT
] o

» BRALRYIRE — MR B AL TRV, N 25 AR TS alEnReE T
RS o R BT I AR P O3 T DU <8 LR 2 75 LE i

ERFTA E S (1) (R A BE 2 — MR IR FE - 28— A zpool status fii i
ERIRITEL . BIdn -

# zpool status -v tpool
pool: tpool
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after @0hOm with 2 errors on Tue Jul 13 11:08:37 2010
config:

NAME STATE READ WRITE CKSUM
tpool ONLINE 2 0 0
cltldo ONLINE 2 0 0
c1t3do ONLINE 0 0 0

errors: Permanent errors have been detected in the following files:

/tpool/words

HIRI> N 1/O ERIR SRR TR, X P RPER IR ENFE T A BERYHCR R A - Ju R S m] T
AR AR R D (TEMR A — BRI (R A I REPRA LM i) - AIRF BRE AR R
AR 0 FT REFE S B H BN B Lt IR e« AT B R A mT RE S BB R T AL
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Bk B—{EEIE systog RZEHE - IR HE R KR SCSI BTl E A I e
HE NSOl SRR B T 7™ EERIRE R [RIRE - YRR systog HE . MIHHRAMR
] REEBE Y o

H A2 W LUT A
ig&E EREMREHIMS IR ?

(IR — KA IR B A ERESRY . AR R « Hosp 2 el ™ Bk 1 DL
TEARVEERE PSR A EE R PO B BOARRT - R T e BRI AT T 0 ELRE H S i w]
T ZFS (AT H BRI DIREEIE . PRI Ae 2 iR R i i (BPEBEGY) F2h
PIT - FEMREST . AT LB TAHRZAOIRE  TERRIBESEA R, B B i Bl B R 1
o LT LR MR aid i .

BPE I A B IR B A 2SR . 2R I RE S Bt B 1 Jeik IR R BRI - XLk
R ERPARE SR, EVEEIARZ s TR R sl T E o2 4
. HRESHIRHRNELEE. H2WE 275 5HH B E BRI EEE -

B PR S HIR

WA EARERESH) (RO BT KT RE IR & B R A2 IR )+ WIw] LA
TZRHIERIEER, R HIIER 1R - BR RAID-Z S GO & e R 1T R es
BE. 1H#EH zpool clear e s - 4 -

# zpool clear tank cltld0

HAEETERRITE IR R AR 53 REBRHIE T et iR .

FUERR 5t BN S R R AT A R TR SRR R T S e iR TR e
FHUL T 15 -

# zpool clear tank

HRERMEIRIE ZE R, B2 WE 82 TP TEER It S s BR -

BiRZFS TFiE it P HIIR S

R B AR AR AR, SRR AT REHBUK AR WA % 36 - 2
A DU s s B TR E -

2 269 TUHHY “TE 2 75 A] LB i A
2 269 TUHHY “TCIRE AT s~

5 270 TUHRY “B i ZFS f7 gt R
w5273 TUHHY “&F EHT R IR
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WER BTG E
QR S M LA R TURBCE R — 8000, W7 i) DL A 2R R R AR ) 2 5
BIA o g QORAE— A PU [ BAR A W A A ARl AT DU e S AT — A
WL (A BITIROLRIFRIRIA T ) - 2, QIRPH[E RAID-Z (raidz1) AL
A TR R AR . MR R AR BERR L DN ANEAE WL i R B A 12
BRI o AR st e CRMALL TR . WA 24 A LT FauLTED AR L AT DU it
Ejﬁ 1ﬂ§, BRARAF 1R & (ER AR R W RIAS . B2 R AT A 2l g S il
BIHTIRL A

TELLFECEH . AT DL AL c1tade. 170 ELRS A SELF VRIS c1tede il HH i fEAT £
1 -

mirror DEGRADED
cltodo ONLINE
cltldo FAULTED

HARPEA AT A IERR R A T BRI T B RAE . {HE 2 ol DU i &
c1t0do -

FEUTECER TOEEME Al e - okE i onvINe 6L PUMIA B 2R
HCFRE) -

raidz FAULTED
c1t0do ONLINE
c2t0do FAULTED
c3t0do FAULTED
c4t0do ONLINE

FELUTEES, RECHWE B e SRR SRS, B — T2
AL o

cltodo ONLINE
clt1ldo ONLINE

R — MR RAT . MITTEPUTESRE. ROt 5 2 A s -

TR BRATIR &

R B AR B0 H IR, SIS A E ORI E PR & A 2 I BRE R WC
FER R - WRRHEBHTUR, WATEE ] FRIR E R 1 & B IERR AL

P o XFMEOLT . ME—RES R ST E R QIR E . AR NS EIA IR EEE -

ARIKEBANMELEE, 5505 277 T “BE ZFS GG N .
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Bk ZFs FiE P RIZ &
WE T U s fE . LS zpool replace PRI E - WREHAAFRNREE
PRI AT 1 B R AUIDL N i -

# zpool replace tank cltld0 c2t0do

I <o R AR AR A i A Bt FRE EL R (AR TIURBCE ) TR 20T iR
e Wan P SERE . FENBCE P IRE BRI IEE . A AT DUREZ s AR GE R
[5:?; MRERBRIEFHER —LEPR e s. BGOSR ET
e filin

# zpool replace tank cltldo

e ST ARG SR, E SR e L. AEERE D Rl E R EdE -
X zpool replace ML MEZEE . 1HS ULE 82 TTHIY B Ffig it v ik e

w111 B ZBS g IR &

DUR 7Bl BA Q4R #5 46 Oracle Sun Fire x4500 R4t I BRGAF ¥ tank HHIIIR 7
(c1t3d0) - ZAER —(LE A c1t3do BT AL (c1t3do), B L &1 2 AT
BUHMENCE  EARTRWT -

o (EEEHAE (c1t3do) Bl - A RERUHAC & 2 Bl EE T AL -

w {6 cfgadm &7 ST E LEUHAC E A (c1t3do) HFHUHHACE - MR ARG
BB AL, ZHeR R, Bzt Edkst el il .

o VB (c1t3de) - EVIEERSRRINIEINSh s 2 BT 1ETRR A RYRT AFBRR LED
FER T R

» EHACERAEL (c1t3de) -

w (HHTEEL (c1t3d0) BRI -

» JZ{T zpool replace fii & LLEHL# AL (c1t3d0) -

i - AT HCRH R autoreplace IXE N on. W2 HEIXIESLHTE THRAY & HY
(] — PR B AL BB AT BT I & A TR S LM L. T TETE(H zpool replace
A4 o HINBE I REH AR AEFT A IE(E B2 S0 -

o WEREEARE B 1R, T RE T BB R 2L f5 70 B %A
& Bl MRSEHREEERERS . c2tado PTG SIARLE. WX HFTHE -

# zpool detach tank c2t4do

CAF Bl 5 7 Bom 7 B ZFS Tt it i 2 it 72 -
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# zpool offline tank c1t3d0
# cfgadm | grep clt3do
satal/3::dsk/c1t3d0 disk connected configured ok
# cfgadm -c unconfigure satal/3
Unconfigure the device at: /devices/pci@0,0/pcil@22,7458@2/pcillab,1lab@l:3
This operation will suspend activity on the SATA device
Continue (yes/no)? yes
# cfgadm | grep satal/3
satal/3 disk connected unconfigured ok
<Physically replace the failed disk c1t3do>
# cfgadm -c configure satal/3
# cfgadm | grep satal/3
satal/3::dsk/clt3d0 disk connected configured ok
# zpool online tank clt3d0
# zpool replace tank clt3do
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @0h@m with @ errors on Tue Feb 2 13:17:32 2010
config:

NAME STATE READ WRITE CKSUM
tank ONLINE 0
mirror-@ ONLINE
c0t1d@ ONLINE
cltld® ONLINE
mirror-1 ONLINE
c0t2d0 ONLINE
clt2d®@ ONLINE
mirror-2 ONLINE
c0t3d0 ONLINE
clt3d0 ONLINE

[SESESI S SRS SRS SRS
[SESESESESESESRSNS]
(SSRGS

errors: No known data errors

THEE, IR zpool output FAIBEETE replacing bRl I B g & ANIHBE AL - a0 -

replacing DEGRADED 0 0 0
c1t3d0s0/o0 FAULTED 0 0 0
c1t3do ONLINE 0 0 0

WXAF B R IEAE T, HT S IEE RIS -

WHRIEFTERH — DR (c1t3de) BN A — M (cat3de). NIHFEIZTT zpool
replace i< - 4l :

# zpool replace tank clt3d0 c4t3do
# zpool status

pool: tank

state: DEGRADED

scrub: resilver completed after O0h@m with @ errors on Tue Feb 2 13:35:41 2010
config:
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w1 B ZES fEff it i A (&)
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0 ONLINE 0 0 0
cot1ldo ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 DEGRADED 0 0 0
c0t3do ONLINE 0 0 0
replacing DEGRADED 0 0 0
clt3do OFFLINE 0 0 0
c4t3d0 ONLINE 0 0 0
errors: No known data errors
RSB R 2 T AT AE TR 2 UGELT zpool status f % .
# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @h@m with @ errors on Tue Feb 2 13:35:41 2010
config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0 ONLINE 0 0 0
cot1ldo ONLINE 0 0 0
cltldo ONLINE 0 0 0
mirror-1 ONLINE 0 0 0
c0t2do ONLINE 0 0 0
clt2do ONLINE 0 0 0
mirror-2 ONLINE 0 0 0
c0t3do ONLINE 0 0 0
c4t3d0 ONLINE 0 0 0

-2 IR H B

CAR Bl BA 0T A (pool) AR HE B RRE R H AR 7 (cot5do) i
AT -

»  #F zpool status -x K i Fll EMA Z2WiHE - A X1,

https://support.oracle.com/
CSP/main/
article?cmd=show&type=NOT&doctype=REFERENCE&alias=EVENT:ZFS-8000-K4

PP G R A S s
o (T SR AL -
o HBRMAYES IR -

TIRE . A

Z JLLAN T
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w12 BB R H SR (&)

# 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

logs FAULTED
c0t5d0o UNAVAIL
<Physically replace the failed log device>
# zpool online pool c0t5d0
# zpool clear pool

0 bad intent log
0 cannot open

config:
NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log

mirror ONLINE 0 0 0
c0t1dd0 ONLINE 0 0 0
c0t4dd ONLINE 0 0 0

0 0

0 0

# zpool status -x
pool: pool
state: FAULTED
status: One or more of the intent logs could not be read.
Waiting for adminstrator intervention to fix the faulted pool.
action: Either restore the affected device(s) and run ’'zpool online’,
or ignore the intent log records by running ’'zpool clear’.
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
pool FAULTED 0 0 0 bad intent log
mirror-0 ONLINE 0 0 0
c0t1do ONLINE 0 0 0
c0t4do ONLINE 0 0 0
logs FAULTED 0 0 0 bad intent log
c0t5d0 UNAVAIL 0 0 0 cannot open

<Physically replace the failed log device>
# zpool online pool c0t5d0
# zpool clear pool

ERFEMRSRE
B X — i PR AT AR AR K — BN I, IR T i /R P
hte FRER M — R AR AR B — MR I B VB R RIS . AT zpoot

statusﬁﬁé>ﬂﬁ¥mﬁtfiﬁﬁo

RGNS RGAERE R LB HT R & - T ZFS PR T & E PERI AN D2
I RENS LU 58 KR 324507 SNHT BT IR 7 - IREIDBERI N D B AT
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»  ZFS{XEHTAW /b R LB s - R BEE W (A aEgi) o B4
WG T UAAE T Lo Bl S LRD N BT R 20 o SR N LT BT [R5 1 R T I T 7]
5L BT IR B R R LB o AR A Tl L GB RS2SR PEHSR 500
GB W% &t i g R % 2 LRV RIS A] -

o EHTIE VR AT HRITRORT 2 H . AIR ARG R EE HATETS S WIEHTE S R
SUERH N E 4 BT EYRLE, TTCRE T2 17 -

BREENFE IR, EHA zpool status %« HI40

# zpool status tank
pool: tank
state: DEGRADED
status: One or more devices is currently being resilvered. The pool will
continue to function, possibly in a degraded state.
action: Wait for the resilver to complete.
scrub: resilver in progress for 0h@m, 22.60% done, Ohlm to go

config:
NAME STATE READ WRITE CKSUM
tank DEGRADED 0 0 0
mirror-0 DEGRADED 0 0 0
replacing-@ DEGRADED 0 0 0
cltodo UNAVAIL 0 0 0 cannot open
c2t0do ONLINE 0 0 0 85.0M resilvered
cltldo ONLINE 0 0 0

errors: No known data errors

TEATRIN . WAL c1todo ) c2tode - T8I & B IR KR HH A BB 7 2 A o
H replacing . AI MR HE B AV FME - LIRS AREIERE. ArREHEH
I . A AR OE SR BT R I, DR R RE B A s

EERE, YETEHTE R D RIEAtER4L T oNLINE B DEGRADED R, X N7EHE
FrlE RS 2 B TR AT T TR - B 1O IR ZR LR EL A P il kY
1/0 BEARAIIL e AR (DL AFR EHUR /D 6 R rvsenm ) . 2 EHET SR EE
PHbFEAT - EFRIDSERR)E . AR E IR E T E AL E - Y -

# zpool status tank
pool: tank
state: ONLINE
scrub: resilver completed after @hlm with @ errors on Tue Feb 2 13:54:30 2010

config:
NAME STATE READ WRITE CKSUM
tank ONLINE 0 0 0
mirror-0@ ONLINE 0 0 0
c2t0d® ONLINE 0 0 @ 377M resilvered
cltld® ONLINE 0 0 0

errors: No known data errors

M AL T oNLINE RS T ELIR R4 2 (c1tede) EL MR E FHHIESR -
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(EXE L EINNE 6

LUT &1 /e i o S sy R R DA R i g s (A wlRe) -

»  5F 275 GUHAY “BAE SRR 2 10
» 5F 276 TUHEY “BEE HUARI SR B H %7
w277 GURIY 1B ZFS FEfg It T P A7

ZFS {(ERRCERT - TUARANE BAE E R e KPR FEE b /) i BB IR X - fH
i WARRATORM, AFFHRFRES IR, siE A KT RER AR — RISt
[l AR B 2 A EIAS . T RE 2 BRI « ANE R ARA . 45 R #2 A
. BEEPERR . B ICEA T VIR o BT BRI T B A B i 6 7 B
FHRHE « AT REFIR AT R EE AR By 24 -

w MhTCEE — ZPS T AR B EEE A BEFT TRV (R o AR R A
P Ml o SR S 0 R AR R A AT A

o HEHE —EEREOCY . SR EAE RSB E S e IR AT RE 2 S B0
EVIRRZOCAF B0 E ey —#73» B I (R o] RE-S B0 R e &R

B2 R R TRRE B R FR AR o A QU T BE T Bie e BRI E R 1R
Z UL 259 TUHHIY “fo it ZFS S R se B

SRR 2B

ERETEOLT s zpool status a7 2 (B E IR, AR HENE SR RIALE - 5]
-

# zpool status monkey
pool: monkey
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after @0hOm with 8 errors on Tue Jul 13 13:17:32 2010

config:
NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
cltldo ONLINE 2 0 0
c2t5d0 ONLINE 6 0 0

errors: 8 data errors, use '-v’ for a list

RIS EN ] 78RR - BEIRA —EFET RS L. —RIE
OUTARAE o HEBilm i e vl 68 2 S BRI . MREHE 2B 2EE - TR
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EH A AER A PRy NESR, Rt SRR 2 HES R L - WR
RN AL, HHAREFRHEHEER, W zpool online fr & B E M -HHYAT
HEHIR -

AL T BN TR W HREH AR -

# zpool status -v morpheus
pool: morpheus
id: 1422736890544688191
state: FAULTED
status: The pool metadata is corrupted.
action: The pool cannot be imported due to damaged devices or data.
see: http://www.sun.com/msg/ZFS-8000-72
config:

morpheus FAULTED corrupted data
c1t10d®  ONLINE

AR B YE R R HER . Ml # E T FAULTED RS, X2 B it JE AR I T Y TU AR
il -

EE AR HHEF

RSP E PR, WRGETREIIRIER TAE, BRI THIRRRA . IR A
GEREESELF AV EERREIA . WHEMT IR SERr EFR A T IRE R - AR AR A i

{E, AN IR E SZ R e - BRI, S thiFeens NILBEAPIRE . A
WRE B A -

QAR ABEA HERAE SR B, AT L2 s IBRAZCSCHE . TITERR R G B8
%o {#H zpool status -v & % AT UGS & FE AR DRI SCAF R P55 4D -

# zpool status -v
pool: monkey
state: ONLINE
status: One or more devices has experienced an error resulting in data
corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
entire pool from backup.
see: http://www.sun.com/msg/ZFS-8000-8A
scrub: scrub completed after @hOm with 8 errors on Tue Jul 13 13:17:32 2010

config:
NAME STATE READ WRITE CKSUM
monkey ONLINE 8 0 0
cltldo ONLINE 2 0 0
€2t5d0 ONLINE 6 0 0

errors: Permanent errors have been detected in the following files:

/monkey/a.txt
/monkey/bananas/b.txt
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/monkey/sub/dir/d.txt
monkey/ghost/e.txt
/monkey/ghost/boo/f.txt

BB FR AR IRI SR 5 R T RERAR LT
o IR 2R HEE e e W2 Bz o 2 it - Bl -
/monkey/a.txt

o RS 2R RS RSE. W2 Bon A RIS RHT () IV EHEE
PR JE TR RE S TP OCPRRIERAE - 140

monkey/ghost/e.txt

 QUERETEREH TN REE 5 2 KRB SERR SRS TS B IR AR RN G5 5
TCE R (dnode_t EZ2XFMEN) - W& BRBUIEEAIR. RERIZ RS
ERR/LE

monkey/dnode: <0x0>

w YR ITA SR (Metaobject Set, MOS) X R EIR, M2 BRFFRR S
<metadata>, JEERIZXN RG-S -

AR K A B g TR R IME — R PR R SRS Eh B AIAL - aT L%
EHCRHEAT SR B E M BN EIA AT R E . ARG FIEN & -

&8 zFs T iif it e B A BYHR
OV TE R O LU SEEORIEHE T PSS A WL AL F 76501

A DAZEREH zpool clear -F @2 8 zpool import - F i VKA M » XLy S22 ]
R IE LG5S, HHEEIZENZITIRE - TLUEA zpool status @i £ & #HiLA Mt
R IR 298 - 54N -

# zpool status
pool: tpool
state: FAULTED
status: The pool metadata is corrupted and the pool cannot be opened.
action: Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Wed Jul 14 11:44:10 2010
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted
by executing ’zpool clear -F tpool’. A scrub of the pool
is strongly recommended after recovery.
see: http://www.sun.com/msg/ZFS-8000-72
scrub: none requested

config:
NAME STATE READ WRITE CKSUM
tpool FAULTED 0 0 1 corrupted data
cltldo ONLINE 0 0 2
clt3do ONLINE 0 0 4
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AT I A PR R R R B DL T e %

# zpool clear -F tpool
MREZL T ABRR R, F2EBIRCTRIHEE -

# zpool import tpool

cannot import ’'tpool’: I/O error
Recovery is possible, but will result in some data loss.
Returning the pool to its state as of Wed Jul 14 11:44:10 2010
should correct the problem. Approximately 5 seconds of data
must be discarded, irreversibly. Recovery can be attempted
by executing ’zpool import -F tpool’. A scrub of the pool
is strongly recommended after recovery.

I I i AP R R VR S R A DL T a4

# zpool import -F tpool
Pool tpool returned to its state as of Wed Jul 14 11:44:10 2010.
Discarded approximately 5 seconds of transactions

WAL T zpool. cache X, MIARG [ FHT 2 & BIZRET, 81T zpool
status fn 2 MR HERRIM o RZMATE zpool. cache SUEEHT. BRTCIEE IS A
BT, SR F A OZME,. 2F BT HEE -

SEA] DLTE R 2 5 A ROl o b 77 ATl DL Azt DA AT L [R)£Y
PE - B -

# zpool import -o readonly=on tpool

BAREABBEATSAMWEZER. 55 08 105 TTHRY 72 LR 5 A
ith” o

] DL zpool import -m m P S A HE RSN . GXELZER. HSIL
% 104 TUHRY < AR /D H IR w3 o

ﬁﬂ%?ﬁ%{%ﬂﬂiﬁimlﬁ’ﬁﬁdﬁ‘l‘iﬁﬁm L2073 BN A i St K EL AT K

6 o AT AL 8 Rl B & A SRS AN R A TR K220 - &5, fRAF zpool
status mn P AT E/RAVACE . DUSETEEESO G T L EFr ol e - AR5, @ﬁﬁzpool
destroy - f i & FHELM -

S, AFULITEHRERI 3 RAILE AL ) 15 PRI ST PR A7 7252 2
B (TR TEE D5 R A B AR TTE I R ) o foff P th e B R s B A
)%': ﬂu&%ﬁ%&%@ﬁ%%ﬂ@%ﬁ%‘%ﬁﬂﬁo PRI AT LU AR 4 0 sk S R SH 72

B -
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BETESI SRS

BETESISFHRS

PRI, BPEEAE S ZPS R iR mTE e fy  REIXHE, FEVT Rt . BRPfReE R
LR INRE A RESF BRI M E & F - £S5l Sd g, DAHTF M, JXEk
EH XA RRCRE T B AR GO AN R BTG [ SIER - O 7 IR Sk . L 0EA] ZFS
A BAE T A AT -

ZFS £ /etc/zfs/zpool. cache IS AT il Ko HLMC & 1 A i il % A7 - I SO T
NEELTH. ARl MRAGLHEIILETS . NHEH m=none 5 FiE015 | 52
-none BFEM . RGIEENE. BRXXHFRGEEFERNTSE A, AEEGH
/etc/zfs/zpool.cache NAFECHER B HABN B o X EEHEER ZFS BiC A FFIE
e TR LR T 2 iR 5 0] S 2R B R A [l o 2805 7T DL 4 Y svcadm milestone
allan S AIEF RGOS - WERRSITE. af AR USRI TEE -
#giiashlE. TLZIREH zpool import d & 5 A - HI2, XFEIR AT BES S BT
5| FHAR PR AR SR RO % > (E AR EALET 5 (Rt - AR RS FEE L
M EHIT LR

= Hin zpool.cache XIFECK EHAL B HAMAIE . 41 FSCATIA -

= {HF] fmdump -ev @ & ERIR G H BRI B ENR At nT GBS [ -

o FANTAML PRI RS, 40 fmdump it FRATR -
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Oracle Solaris ZFS fR 7~ 1% BH

AR S A e AT FH B ZFS FRAS ~ & RN BE DL K S i3 ZFS RCASFIZHBERY Solaris OS -
A F & U )

= 55281 TIHIRY “ZFS RRASREIAR”
= 55281 TIHIRY “ZFS A
= 5283 TIHIRY “ZFS I R G AR

ZFS iR A4tz

ST HHI ZES MR U ARG ThRE . W FIF Solaris & {TRR I FEHE AR E ZFS RRAN AT
il . AL A zpool upgrade aY zfs upgrade € — Mt B ARG IR B ST
Y HTZTTHY Solaris & 1TIRERHLAIRRA o 1 AT DU X Lo iy < FH At FI SO R GRS -

A FAfHH zpool upgrade Kl zfs upgrade ir P HIEE . 1HS WL 5 31 TUHIHY “FH2 ZES X
HERY: (zfs upgrade)” F-58 108 TLHHHY “F+2% ZFS 17{igiHH” o

ZFS it iR Zx

FERINH T Solaris ZATRRIEHER ZFS HhflAS -

A Solaris 10 L

1 Solaris 10 6/06 ¥k 78S FA

2 Solaris 10 11/06 [FIRERR (I T )

3 Solaris 10 11/06 P PRI AT B FSE RATD-Z
4 Solaris 10 8/07 zpool JIEIER
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ZFS iR

RRA Solaris 10 15tAA

5 Solaris 10 10/08 gzip FR4EHL

6 Solaris 10 10/08 bootfs JHiE

7 Solaris 10 10/08 AR &N H SR

8 Solaris 10 10/08 ZHEEH

9 Solaris 10 10/08 refquota fll-refreservation J&
10 Solaris 10 5/09 rdeata-y

11 Solaris 10 10/09 BRI BT RE

12 Solaris 10 10/09 PRIl n

13 Solaris 10 10/09 snapused J&

14 Solaris 10 10/09 aclinherit passthrough-x JE4:
15 Solaris 10 10/09 FA P Fd 2 [\ ik

16 Solaris 10 9/10 stmf JB LK

17 Solaris 109/10 = AR RAID-Z

18 Solaris 10 9/10 PRHEH 715

19 Solaris 10 9/10 HEREBER

20 Solaris 10 9/10 M z1e (zero-length encoding: FHKEHRiS) H4H
21 Solaris 10 9/10 PRE

22 Solaris 10 9/10 R

23 Solaris 10 8/11 F T8 ZIL

24 Solaris 10 8/11 RGEIE

25 Solaris 10 8/11 SOl T IEESHE R

26 Solaris 10 8/11 TR T R A AR

27 Solaris 10 8/11 e T ORI hE

28 Solaris 10 8/11 2 vdev B i

29 Solaris 10 8/11 RAID-Z/BHEIE & 7Bl s
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2 Solaris 10 10/08 s H R0
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A allocated JBTE, 5B, 89

ACL altroot J&E, W, 89
ACLYEK, 219 atime JEE, 1B, 171
ACL k& FRE, 219 autoreplace J&IE, HiHH, 89
ACLJ&TE, 220 available J&T%E, Wi, 171

aclinherit }%’I@, 220
ZFS H 1Y ACL
PEAHINEE, 221

ZFS L) ACL B
PESHINEE, 221 bootfs JEME, 1hiBH, 89
Xt ZES A E
A, 220
VIR, 218
1B, 216 C -
W ZES SCHH B ACL (4RI cachefile FLE, Bil], 90
(Rfil) , 225 canmount J& 14
P ZFS SO ACLAKA (PRI ) Ui, 171
() , 226 TEAHIE, 179
'8 ZFS STIFI ACL (45K capacity JETE, BiH, 90
CGTfl) , 232 checksum &1, WiHH, 171
T, 232 GRS
18 ZFS SCHEI ACL (TR ZFS PRI
WA, 222 (Rl -, 202
B, 215 ZFS XF &R 58
WiRA, 217 (Rl -, 169
& ZES TP 18 ACL (TEAHRE ) BRI, X, 45
(), 223 A 2 M ARG B, 15, 260
5 POSIX 20y ACL U Z 51, 216 GG EH, ZFS S5 UER A 2 B2, 55
ACL IR, Solaris, ZFS 51& % X AF RS 2 AU %= compression J&IE, iBH, 172
7, 55 compressratio J&1:, HAH, 172
ACL B2, aclinherit, 171 copies J@IE, HBH, 172
aclinherit B4, 220 creation B, A, 172
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D luactivate
delegation JE T4, ZEH, 238 IS EEENS
delegation JE&TE, A, 90 Crfil) , 131
devices J&IE, iHH, 172 lucreate
dumpadm, J FHEL g% 75, 153 ZFS BE K H—> ZFS BE
Crfil) , 133
R RGLTHS
: (-fil) -, 130
EFI 125
Wi, 58
5 ZFSWIAZCH, 58 M
exec B, HAH, 172 mounted @& 1E, HiHH, 172
mountpoint B, Wi, 172
F
failmode JE&TE, HHH, 90 N
free JEME, B, 90 NFSv4 ACL
ACL 4k, 219
ACLYRAIRE, 219
ACLJEME, 220
G X, 216
guid J&ME, B, 90 R
WA, 215
5 poSIX £\ ACL I Z 71, 216
H
health/& I, UiBH, 90
(0]
Oracle Solaris Live Upgrade
) *EK(@?%E&*Z
- B, 130
Jur;g;eﬁgj; SOt R GRS I, 129
RGN HTIRSE 2G0T, 128
RCELSCHE o, 126 origin JEIE VM, 173
I, 127 gLn BT, BLEH,
JumpStart i B S R BT, ZFS IRMF RS, 125
P

POSIX #2201 ACL, TBH, 216

L "
primarycache J&TE, JiBH, 173

listsnapshots JBTE, UiHH, 90
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Q
quota JE M, HEH, 173

R
RAID-Z, & X, 45
RAID-Z it &

(Bl) , 64

BAFTRRES, W, 61

S, 61

TURYIGE, 61

W BRES, WA, 61
RAID-Z AL &, IR, (nfl) , 72
read-only J&4E, B, 173
recordsize fB4:

W, 173

A, 179
referenced J& 14, i, 173
refquota JETE, iHH, 173
refreservation JBIE, UhiHH, 174
reservation J&TE, 1hBH, 174

S
savecore, TRAF IR, 153
secondarycache 1L, 17BH, 174
setuid /YL, 1HBH, 174
shareiscsi J&TE, 1hibH, 174
sharenfs fB4:

WA, 175,191
size @1, HHA, 90
snapdir J&1E, BiHH, 175
Solaris ACL

ACLYEAK, 219

ACLRAIRE, 219

ACL B, 220

f&=CI, 216

Hri A

Wi, 215
5 POSIX FE=U/) ACL I ZE 51, 216

T
W, TN EE AR A A, 151
type JBIE, WA, 175

U
used @I

WA, 175

TR, 177
usedbychildren @, Wi, 175
usedbydataset}%’l%,iﬁ%, 175
usedbyrefreservation}%’[‘i,iﬁEﬁ, 175
usedbysnapshots @k, 1HBH, 176

Vv
version J®TE, 1HHH, 176
version J@TE, HBH, 91
volblocksize J&TE, 1HiHH, 176
volsize B/ 1L

Wi, 176

TR, 179

X
xattr B, HEH, 176

y4
zfs allow

WA, 240

BREEIIR, 244
zfs create

(7r:ffl) , 50,168

Wi, 168
zfs destroy, (7ffl) , 168
zfs destroy -r, (nfil) , 169
zfs get, ORffl) , 184
zfs get -H -0, (/nfil) , 186
zfs get -s, (ffl) , 186
zfs inherit, (/Rfil) , 184
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zfs list
Crfl) , 51,181
zfs list -H, (Rff) , 182
zfs list -r, (Rfil) , 181
zfs list -t, (Rffl) , 182
zfs mount, (/fil) , 189
zfs receive, (/Rffl) , 209
zfs rename, (/ffl) , 169
zfs send, (Rffl) , 209
zfs set atime, (/nff]) , 183
zfs set compression, (/iffl) , 51
zfs set mount oint=legacy, (o) , 189
zfs set mountpoint
(rRfl) , 51,188
zfs set quota
(Rfl) -, 51
zfs set quota, (fil) , 183
zfs set quota
i, 193
zfs set reservation, (/"ffl) , 196
zfs set sharenfs, (/nffl) , 51
zfs set sharenfs=on, /~fil, 191
zfs unallow, WiBH, 241
zfs unmount, (7/Rffl) , 191
zfs upgrade, 198
ZFS fRA
ZFS LHEF Solaris OS
WA, 281
ZFS it 1
allocated, 89
alroot, 89
autoreplace, 89
bootfs, 89
cachefile, 90
capacity, 90
delegation, 90
failmode, 90
free, 90
guid, 90
health, 90
listsnapshots, 90
size, 90
version, 91
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ZFS 1ttt

TR
EX, 45
RAID-Z
EX, 45
RAID-Z it &, A, 61
vdev /O Zil{EE
(fl) , 95
AR
WA, 281
£ IR, 254
FRRES AR (zpool import -a)
(7:fl) , 101
HEEENED TR
(rfl) , 274
it
EX, 45
LR /0 ZitfE R
(fl) , 95
Al (zpool create)
() , 63
A% RAID-Z BC & (zpool create)
(fl) , 64
ARG & (zpool create)
(), 63
NEHBE T A (zpool import -d)
(M) , 103
S
Crfl) , 101
gA
(fil) , 104
EFHL, 62
7 B GHG A7 M zpool split)
(rfl) , 77
D EIEFE (zpool detach)
(rfl) , 77
Bt %4 (zpool attach)
(), 76
ke, 257
A Bt
(), 107
B TR DAY 1% #5851 ZES (zpool online)
(), 266
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ZFS 1t (48 )
Bits
TEM, 44
BAGHCE, i, 60
EXALAI L1 &
1, 80
Il H
Crfl) , 92
it
A, 100
HRI R
(rfl) , 82
TEPRIX A EE 1R (zpool clear)
(r:fil) , 268
FUPRACE SO, 255
Bob () &
1B, 258
BT, 70
1% Bt ) 2
A, 267
e 2 75 A DL s A
WA, 269
T E BRI 225 (zpool status -v)
(~fl) , 275
iy [
A, 261
Bt € |78 2 5 FE1E (zpool status -x)
1HHH, 262
Fe
1iHH, 108
% &ML (zpool offline)
(:fil) -, 80
{5 R A Ak PEE A i o
(rfl) , 92
S, 60
ML, 58
B
(), 259
1BH, 259
B T PR BT H
1A, 260
BIEEE
WA, 259

ZES Tt (48 )

BREE
1BH, 259
WA % 2
i, 258
PR B
1A, 258
B b ik
(Rfl) , 265
BHi%#5 (zpool replace)
(i), 82,270
U7 (zpool add)
Rl L 71
RGEEREE
Wi, 264
SRR IR
() , 98
BRI, 96
(rfl) , 97
FHE% (zpool destroy)
(), 70
BEA 5 FH RS
WA, 279
&5 1 R
1A, 278
BEEHIRN ZFSELE, 265
B 5 IR S E &
A, 276
B, 67
ENX, 45
ELfEEHESIER (zpool status -v)
(), 264
FA Tt HERR R SRR S S
A, 262
HATHUZTT (zpool create -n)
Rl 69
Ak, 57

ZFS 1#&M (zpool online)

I AR
(fil) , 81

ZFS W HITNEE, $if% 5 RAID-Z, 60
ZFS R & Eit

aclinherit, 171
atime, 171
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ZFS T EEIE (48) ZFS [ E M (48)
canmount, 171 type, 175
A, 179 used, 175
checksum, 171 usedbychildren, 175
compression, 172 usedbydataset, 175
copies, 172 usedbyrefreservation, 175
devices, 172 usedbysnapshots, 176
exec, 172 WiHH, 176
mountpoint, 172 ZES BI4E M, dp K, 45
primarycache, 173 ZES IR RS WIta LSS, (Rfl) |, 115
quota, 173 ZFS %, UiHH, 247
read-only, 173 ZFS Z5 [0k, ZES 55U RSt 2 R ZE 5, 54
recordsize, 173 ZFS @1
TEARUERE, 179 aclinherit, 171
refquota, 173 atime, 171
refreservation, 174 available, 171
reservation, 174 canmount, 171
secondarycache, 174 TRV, 179
setuid, 174 checksum, 171
shareiscsi, 174 compression, 172
sharenfs, 175 compressratio, 172
snapdir, 175 copies, 172
used creation, 172
AR, 177 devices, 172
version, 176 exec, 172
volblocksize, 176 mounted, 172
volsize, 176 mountpoint, 172
TR, 179 origin, 173
xattr, 176 quota, 173
zoned, 176 read-only, 173
Wi, 177 read-only, 176
ZFS @k recordsize, 173
YRR, 170 AN, 179
WHA, 170 referenced, 173
ZFS WA P @ik refquota, 173
(7fil) , 180 refreservation, 174
TR, 180 reservation, 174
ZFS Wy - s E 1k secondarycache, 173,174
available, 171 setuid, 174
compression, 172 shareiscsi, 174
creation, 172 sharenfs, 175
mounted, 172 snapdir, 175
origin, 173 type, 175
referenced, 173 used, 175
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ZES JE 1, used (4L)
TEAREA, 177
usedbychildren, 175
usedbydataset, 175

usedbyrefreservation, 175

usedbysnapshots, 176
version, 176
volblocksize, 176
volsize, 176
A, 179
xattr, 176
zoned, 176
zoned @14
A, 253
AIYEARHY, WA, 170
ARE, 177
DX A B
Wi, 252
Wi, 170
P e
TEEEA, 180
zfs &7, wilEfRT Orfl) , 207
ZFS BILE T, MR, 237
ZFS XM RSE
Hin
), 169
ZFS IO R IVIIA 2%, 115
ZFS H 1) ACL
TR, 221
ZFS S/ ACL
TR, 221
LR RS, 112
%M Oracle Solaris Live Upgrade 223K, 113
FRUR{E S R
(rffl) , 186
&N
WA, 281
RAFEER (2Fs send)
(), 209
Ak
W, 42
felfe:s
(:fl) , 168

ZFS RS (4)

Allgd ZFS %
(Rfl) , 247
A rElE, 206
KIEME
i, 208
FRSCE R GEHY JumpStart 2235, 125
RS RIS R, 129
EaA
R, 191
WEH, 191
H#
Crfl) -, 189
B RS
i, 187
B G HEEES
1A, 188
EHEEE, 187
MRE ZFS U 8 ACL (T4 )
() , 225
A (zfs inherit)
(rfl) , 184
TRIL A&
UiH, 43
1 ZFS BN 2 E 2 5 X 4
(Rfl) , 251
BRIREZRIEAIE 2RI
Crfl) -, 251
THANEL A
WEERN, 151
1EH, 150
[FI7, 151
BB (2Fs receive)
(Rl -, 209
AT R A B AR R
TiHH, 43
il
TEX, 44
1BH, 206
B tr 2% Orfl) , 207
NI
Hin 4, 202
ailgE, 200
TE, 45
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ZFS X255, i (42 )
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VilFl, 203

FIYR, 204

WA, 199

FE%, 200
PIEZS RO, 203
Al

(r-fil) , 181
FIH R

(1), 181
A1) L AR 420 B e 1

(fl) , 186
1| 2

(rfl) , 182
A1 H B RR A S

(rfl) , 182
HIHJEM: (2fs 1ist)

(fl) , 184
XS A Y JE PR B

Wi, 252
JiNR(E P

R, 192
BUH R,

Crfl) L 191
FUPRAC & SO, 255
S =EE S9N

(fl) , 168
XHE atime JBIE

(fl) , 183
1%'H quota T

(r-fil) , 183
R E ZFS UFH ACL

W, 220
R E ZFS IR ACL 4k (1E4HIE )

(fl) , 226
1% 8 ZFS LI ACL (45 )

(ffl) , 232

WA, 232

W'E ZFS R ACL (TEeiE =)
1BH, 222

REHEES (zfs set mountpoint)

() , 188
1R TR 23 ()

(fl) , 196
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ZFS RS (4)

RELGHERE
(), 189
F+e&%
1BH, 198
{#F boot -L Fll boot -z 5|5 ZFS BE
(SPARC 7i:ffl) , 156

{4 FH Oracle Solaris Live Upgrade ITFS R S &

i, 128
(~fl) 5 130
HE5ENL
T, 42
G T
ENX, 44
pueiE el
1B, 182
WA, 42,167
YRS
TEM, 44
] 2 R X3k s N ZFS S R S:
(7=l , 250
FHE
() , 168
R, 207
FHER AT
(~fl) 5 169
FEH A
EM, 44
&k ZFS PRI @ ACL (1EARRE )
(7~fl) , 223
ISR RS
Wi, 154
FT 2557 X3 Solaris & %E
T, 250
HiFm B EK, 45

ZFS &A% (zfs set quota)

R E R
il 193

VAN Y50

&
E X, 45

ZFS Z ¥ HE (ZFS intent log, ZIL), HiFH, 32
ZFS 55U ARG 2 A 25

BREEM, 55
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ZFS 55 R G 2 M ZER] (4E)
ZFS S [HiCK, 54
R ZPS U ARSE, 55
2SR RATH, 54
XFRGIRLE, 53
T Solaris ACL 1, 55
zoned f& 1
Wi, 176
R, 253
zpool add, (7~ffl) , 71
zpool attach, (/Rfil) , 76
zpool clear
() , 82
WiBH, 82
zpool create
RAID-Z 17 it
(=), 64
() , 48,49
N
Crfil) , 63
B fig it
(=) , 63
zpool create -n, Fiz{T (/) , 69
zpool destroy, (/fil) , 70
zpool detach, (/Rfil) , 77
zpool export, (/fil) , 101
zpool history, (/fil) , 36
zpool import -a, (/ffl) , 101
zpool import -, (7fil) , 107
zpool import -d, (/ffl) , 103
zpool import name, (/) , 104
zpool iostat, MEE (/Rfl) , 95
zpool iostat -v, vdev (ZRfil) , 95
zpool list
(fl) . 49,92
WiBH, 91
zpool list -Ho name, (/Rffl) , 92
zpool offline, (7/fil) , 80
zpool online, (/fil) , 81
zpool replace, (fl) , 82
zpool split, (/Rfil) , 77
zpool status -v, (/i) , 98
zpool status -x, (/ffl) , 97
zpool upgrade, 108

Kt Wt

?

ZES HRIE R
JumpStart ZZ%E, 125

S

ZFS IR R GE
(Pl%#E) |, 115
IikE, 112
20K, 113

LR TR
installboot fll installgrup

(Rfl) , 154

o

=
(EX
ZFS XM ARG R (2Fs send)
(RHl) , 209
TR

savecore, 153

=
£ ARt
el
() , 254
SA
(Rffl) , 255
WA, 254

¥R
FRiA
FAEEK, 48
T 5 AW ZFS 1§ (zpool import -a)
(rfl) , 101

293



=3l

Z g (4)
NN oR =R r A B 5 E R GG BRI (zpool split)
Rl R

CURBl) 69

774
i Watd, 1879 ZFS gty e 14, 58
M, E X, 45
MiAFfig, HH, 42
=
AR EK, PRI, 48
et
gellpes
ZFS fi-fifith
B, 63 =]
ZFS 12451 (zpool create) BPh Ry HE R &, (HAE R, 32

Crfil) , 48
ZFS 17 it (zpool create)
(=fl) , 63

ZFS & F
(rfl) , 247 S

ZFS vl (nfil) , 206 ZFS frfig it

ZFS R (=), 101
(), 200 B

ZFS MR SE, 50 ZFS f7fig it
() , 168 (fil) , 104
1B, 168 w5 R

ZES XM R G5y 245N, 49 (7~fl) , 255

25 R M E RS A ZES 1#i#ith (zpool import -d)
(fil) , 254 (fil) , 103

FEFEFL S RAID-Z /7t (zpool create)
(Rfl) , 64
FHAR ZFS X R GE (zpool create)

() , 48 B
R ZFS f#ifH (zpool create) YIS L
(fl) , 63 Mt IRE, 62
= A EFE RAID-Z 726 (zpool create) ViR, 62

(7=fl) , 64
{5 FH = s g% 7 s Al ZrS f7figit O=ffl) , 66
i HE R & @A CRfl) | 65
WEH LS RAID-Z /7t (zpool create)
(fil) , 64
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V-3
FIEFNFEUL
ZFS X R G
1BH, 208

Vil
V1]
ZFS iR
(fl) , 203

$

o BRI
(zpool split)
(=fl) , 77
DE
1% # 2 ZFS 17 M (zpool detach)
(rBl) , 77

B
Ffton
1% # 2 ZFS 17 M (zpool attach)
(=fl) , 76

it

[SBC T aalE
Al Zrs 76t Crffl) |, 66
ZEMH, 66
R A, kR, Rl L 75
iR, i, Ol , 75

E
B i
(AR ay
(~fl) , 265

H

\E‘
ZFS X & 5;
Al 191
WHH, 191

\|

[514
ek, 257
R AR K
Bl (HREE) %45, 258
WA &, 258
PSRRI RS, 258
MR HERR
ZFS tERH BRI HERS, 264
ZFS &, 257
FrEEHTHT hnA 1% #5180 ZES (zpool online)
(7). 266
BRI 25 1% (zpool clear)
() , 268
Bl (k) %, 258
if B 15 A R A 2R A
HH, 267
e 27 A LB H &
i, 269
i E BB AT (zpool status -v)
(), 275
e R, 261
B8 |78 2 S FF1E (zpool status -x), 262
PRI A, 258
Brifuik Vi e
(Rfl) , 265
B (zpool replace)
(Rfl) , 270,274
BEA 5 SRS
W, 279
EE IR ZFS il &, 265
1EE BRI S B E 3%
A, 276
ELfE BERIAR (zpool status -v)
(~fil) , 264
B ESER
A, 262
HPEREAE, R 17, 153
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¥
B
ZFS XM R 5%
(fl) , 189
ﬁ?ﬁﬂiJZFS YRS, ZFS GG R G 2 IR %=
51, 55
FEHUT
%4, 188
ZFS Tt i B &, 70
ZFS X RGWIER AN E, 168
EP ZFS
1B, 187
Hzl, 187

T
/33
ZFS AR ACL (TE4IRR )
(fl) , 225
EESER 1 ZFS T figih
(), 107

=]
P2
ZFS 1R
(Rfl) -, 204

4k
Pk K
ZFS JE1E (zfs inherit)
WA, 184

g
il
YNUN G OE=R 8
(r-fil) , 69
{1 F A 1%
(rfl) , 68
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K, ZFS BlE T # Ik, 259

&
TEfL & B, iEE, 43

x

AL
PR/, 151
1A, 150
[FIH, 151

¥
Uk
ZFS XA RGEE (25 receive)
(rfl) , 209

i
AT SRR R AR, W, 43

=
B, € N, 44
ERTEREM (zpool create), (Rfl) , 63
BRREE
S, 60
TURIIEE, 60
WA, 60

B HE R #, QI ZFS fEfigit Onfl) | 65

BHRH &SR, wn, ORfl) , 73

&
&, X, 45



#=3l

=
vl
g () , 206
EM, 44
IRE, 206
S (), 207
=
AN BIT N, ZFS IR R 2 I ZE S, 54

=

P, B TE (VW) | 259

R
Petie
(k2
(r-fil) , 202
ek
(), 200
EM, 45
V1]
(r:fil) , 203
IIRE, 199
[EIF%
(), 204
Z2 |0, 203
e
(), 200

BX
ERHLFNR LI &
ZFS {7 figth

1B, 80

5l
5l

ZESH(EE, 49

ZFS 17fifith
Orfl) , 92
WHH, 91

ZFS BIA b B g 1
() , 186

ZFS @1 (zfs list)
Orfl) , 184

ZFS XM &R %8
(rfil) , 181

ZFS SUIERYE (2Fs list)
(), 51

ZFS SR G FE1K
(rfl) -, 181

ZFS S ARGy
() , 182

FEIRIERY ZFS Bt
(Rl 186

BE RS B ZFS RS
(rfl) , 182

A,
&

pras

T SR SR, zpool history, 36
AR, ZFS 1, 45

p=t

=t

[
P AGURTI T e = 10, 1B, 193

AR

%

UFS IR F R Gi 8 ZFS IR R 4i
(Oracle Solaris Live Upgrade), 128
A7, 129

1% ZFS i, 158, 100
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-]
IS
ZFS 17t 1% & (zpool clear)
1B, 82
XEEER (zpool clear)
(~fl) , 268
THhRI &
ZFS g it
Crfl) , 82
gL
(), 259
BREIIE, 259

X
X1
zoned & IE
TRV, 253
1 ZFS BN ZAE 2 BIX I8
(fl) , 251
BEIRERITAIE S RIX
(rfl) , 251
XA ZFS & TE s R
Wi, 252
[ HE2 R X Ik N ZFS S RS
(fl) , 250
5 7rSs R G — A
1HH, 250

BX
A 4t =
ZFS R 5
192
HOHHE
ZFS IR 5
Crfl) L 191

2
PR, B X, 237
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AURRC & S, T ZBS X RS MAE g s
255

i
e
a GO E SN
W, 267
JE TS 0] DU 1% &
Wi, 269
BHRIIARI LR (zpool status -v)
(), 275

e it
ferlf:s
(Rfl) , 84
WiHH
(fl) , 84
il

MigE, mdEg A%k Onfl) , 75
THBEAYFE, 2fs unallow, 241

(54
wE
(EER 9=
(~fil) , 189
compression J&1:
(7fil) , 51
mountpoint JEIE, 51
quota J@M: CUfil) , 51
sharenfs [B4:
(fil) , 51
ZES atime J& 4
(fil) , 183
ZFS 0 55 (zfs set mountpoint)
(7:fl) , 188
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wWHE (%)
ZFS B4
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