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DI, FEBICEBRIETY, HBLBBELAEBE. 771 AT LRICHZIITARTD
T—ADNT VL AREEICR DN HZH 5T,

inode
B VI8 771IILORAREEZRICKRINL TVWE T X7 7AvIADRAT >
4. B ER., ZEAR., 77EXAEBRY. J7MIILICEAT3RBOBERESTC 7 7
TS RTFLDOT—H1EE,

T+ —7JL(journal)
T7AINS AT LD v—FILE. T7 AN AT LD EDAZT—RANTITSEE
EREDOJICECIRT DA VT4 RUVEBETY, Jvy—FILEEIL. > X T LRHEFIC
T77AN AT LA2EKZF v I3 REMORR 7O ADNFRELRTDH. 771l
AT LDEERBZ KIBICEMRELES, 7L, TN y—FILDBIRTET3HBIC
[REINE T,

1.2 Btrfs

Btrfsi&. Chris Masonh' BFE L 7COW(AE—F>SA M) T 7MILSXTLATY, CDTRT
LlE. Ohad Rodehh'BHE L7=COWT L > RULBY I —|[ZEDWVWTWETY, Btrfsid. OF >
JRRANDIT 7AWV ATLTY, COVRATALTIE. 7OVIDEEZIv—F U T
BRDDIC. ENEDEEZHLWEFAICEZAAT. V2142 LET. FILLEEX. &
BOEZTAHETHESINFEA,

1.2.1 ELHEeEe
Btrsid, RO & > BTMEEM. 5. BRLERMELRHELET.
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o EFAATREBRFTY T3y b, BFEARICBEBICIGC T AT LAZARZICO-IL
Ny O LTED. 774N Z2NY I 7y TTELXT,

o IR 2a—LOHYR— M BUFSTIE. BIDHETONTEAR—ZADT—ILICT T #IL b+
DY TR a—LPMEREINE T, BtrFSTIE. BILAR—XF—=ILATHELZD 7 71 )L
SRTLE L THEET D EMY TR 2a—LEERTEXY, YR a—LOEIZ.
T—ILICEID Y THENTZAR—RICE>TOIREIRTNE T,

e scrubZEFEALEAYSAYTOF v LIEEDOEBED. BtrfsOOIY Y RS0 Y —
ILWO—EE LTHIBETEE T, YVU—BENELWIEZRHRE LT, T—REXA
F—RADTEMERIELET, YUV MLIET 7ML AT LET. scrub%z EEAMICE
TN TEET, ChUd. BEDRIERICNY OISO R 7OELRE LTET
INET,

¢ XRT—RA—HT—R2BEDOTETIXLRRAIDLANIL,
¢ XAF—REA—YTF—RBAOIEIERFIvIY L, T7—BRHEARLELET,
* Linux LVM (Logical Volume Managen A kL —FA T2 20 b & DG,

* SUSE Linux Enterprise Server L TDYaST/N\—F« > 3 7 & K U AutoYaST & D&
DI, MD (BT /N1 R)BLXUDM (TN XXV /NN—)DER kL —IKE TIEBtrfs
T7AIWNS 2T LOERBITONE T,

o BIZDEXt2. Ext3. BLUEX4AT 7AW ATLDED, 75314 >DIATL—3
o
e /boot DT — rO—ZHYR— bk, Btrfs/N\—F« >3 >hHh5DiEEIZAREIC L £ 7o

o YILFR a—LBtrfsid. SUSE Linux Enterprise Server 15 Tl&. RAIDO. RAID1. &
LURAIDIOZAT 7AIILTHR—bFENET, TNEDFUVLANILDORAIDIFIRE ST
R—bEINFEAD ROV —EZANY I THR—FEINZE8EMEDHD 7,

e Btrfsd OV Y REFEHALT. ZBERZREL £,

1.2.2 SUSE Linux Enterprise Server EDIL— 7 71 IL X T
LFETE

SUSE Linux Enterprise Server®)L— b X\—FT 1 > a>id. 772 M TBtrfsc X+v
PavbEFERBLTREINE T, AT v FoaybzERT5e. BEFMERARICHEIC
IGCTORTLZBZICO—IWNY I LD, T740WZNY O Ty TLIEDTEEFY, R
FTyFTay bd. TEEACF)  B7E SnapperzB LAY AT LDEIEC ATy
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> 3w NEIRE) TR Y BSUSE Snapper1 V75X S0 F v = FERL CHEICEETE
9, SUSEDSnapper7O> ¥ b D—ZIEFRICDULTIE. OpenSUSE.orglCd % Snapper
Portal wiki (http://snapper.io 2) BB L T LTV,

2Fw7oay b EFERALTCATLAEO-IANY I TRHE8. A—HDKR—LTsL Ik
. WebB—NEFTPH =DV TV, O 774N BEDT—2HO—IL/Ny IRIZK
b, EESIINLEODLBVEDICTIRELRHD XTI, ZNICldF IL—rT 7LD
AT LTBtrfstH 7R ) a—LzFERALET, TRV a—LIE. XFv T3y bh5ERA
TEET, 1R b—JLEFICYaSTIC & > TIRRE 13 SUSE Linux Enterprise ServerdJL— k
T7AINC AT LDT 7 4L MREICIE. ROY TR a—LHBFENET, ChHohRFwy
T3y bhSBRASNZERZRICRLET,

/boot/grub2/i386-pc. /boot/grub2/x86 64-efi. /boot/grub2/powerpc-ieeel275. /
boot/grub2/s390x-emu
J—brO—4REOO—IINYZIEHR—FETNTVWEEA, TNEDT LT MY
i3 7—FTIOFVvEBTY, &RID2DDT+ LY bJIZAMD64/Intel 6472 > EICHE
EL. TDEED2DODT+1 LU FUIEENZENIBM POWEREIBM ZEIZEFEEL £95

/home
/home WML L7T=/N—FT 10 a3 VICFEELTULWRWES. O—ILN\NY IRICT—42h'%k
ONO%ETZT=DICERATNE T,

/opts /var/opt
H—RN—FTo B RITEE. /JoptICAI VA M=ILENET, O—ILNYIBRICCNED
TV —o 3> 7oA YR N=ILENBZDOEEITR-DICRASTNE T,

/srv

Web® KUFTPH—NBDF—ZAEENTVET, O—ILNy IEICT—&h%kbh
BOERTBDICRATNET,

/tmp. /var/tmp. /var/cache. /var/crash
AT T ay b SBEACTNEZI R I7MILEF Yy azBTCIRTDTsLI b+
o

/usr/local
CDTALIRIIE VIRIITDFERHA VA M—ILRICERLE Y, O—ILN\v D
BRICINSDA Y RAM=IBAVIT NI THT7UVA VA M—ILENZDZEEITE =8
ICBRA TN F T,
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/var/lib/libvirt/images
libVit TEBINZREIYS VA X—=DT 7 4L MDOFFR. O—IL/Ny VRICIREY
UAX=IUHREWN= I VICEETBRIONBVLSICTIEOICBRAINET, T
TAILETIE. TOYTRY a—LiE. no copy on writeF7F> 3 > #FERA L THER
INE7,

/var/lib/mailman. /var/spool
BEFA—NFLEFEFA—NFa2a—Z283LT70L I MG O—INYTRICEFA—
IHEONZDZEITDIDICBFEATNE T,

/var/lib/named
DNSH—/NADY —>FT—a2hEFEFNE T, Z—LHY—N"\DO—ILN\v IRICERICH
ETEBLSIC. ATy Toay bhsEASNE T,

/var/lib/mariadb. /var/lib/mysql. /var/lib/pgqgsl

NBEDTA4 LY MIICIET—ER—XDT—EZHEASINET, T7A4ILEFTIE.
NNOY IR 2 — Ll no copy on writeF T a>EFERAL TERINE T,

/var/log
O0J 7 74 ILO%F. BN XTLOO—INYIRICOT T 7N ZDHTEE &
SICRAFTy I ay bhoBRATIhEF T,

ZE O—IINYIDOHR—F

SUSEHH— FAO— LN w 2% YK — T30l BHRESATLBY TR 2—
LA E 1< BB TN TOAWNMBEDH T, 7272, YaST/S—F1 > aF+%EHL
T HIRY a—LEBMTZ LI TEET,

1221 EWBINEBtfs7 7ML A TLDI Tk

Q) 3 GRUB2H L ULZOFEMEIL— k
GRUB2i&. LZOEMEIN — b ZFmAMAL CENTETFEEA. EieZERT3ICIE. Al
D /boot N—T 4> a>HRETT,

SLE12 SP1A 5. Btrfs7 7 1LY AT LDEEHITR— TN BLSICHRDFL

7=o compress £7:I& compress-force A7 7> a>&ERAL. EME7ILI) X L(1z0 £/

& zlib)ZFIRL £ (zlibh T 7 2L MET ), zlibEMEIE. LD EHEEINES. —FlzoE
Bl L O ZERTCPUBTRIMMES AD £,
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RiHZERLE£To

root # mount -o compress /dev/sdx /mnt

FAIEER L. EDT7AIICETATLHEE T, EREINTBROY 1 INKRERYT 1
X&D%j{qb\b\%bb\i’%é\ Btrfsid C D7 7 A ILICUBHEZTAANTET DL S ICEMREZ
2FxvTLET, COBENBERVES. compress-force 7 P> a > FERLET, R
DEMTETRVWT—RZZL T 71 ILICIFETT,
:I:‘ﬂﬁtzt FIRT7AINDHINREDRH D CITEFREL TSIV, ERARLTETAENEL

7AIE. T7AINT AT LD compress S>3 > £l Etcompress forceA# 73 %
ﬁﬁﬁb’(?"?/l\*hﬁ_tj? EfINFEFHA. £/ nodatacow BEZHFE D7 71ILDT
VATV MMIEEEINEE A

root # chattr +C FILE
root # mount -o nodatacow /dev/sdx /mnt

Eebid. EfELIE CISBROBRWHIILICIETY, CON—Tr>avilT—2Z2FEA
ATES. FZEIRIL TS 72TV

root # btrfs filesystem show /mnt
btrfs filesystem show /mnt
Label: 'Test-Btrfs' wuuid: 62f0c378-e93e-4aal-9532-93c6b780749d
Total devices 1 FS bytes used 3.22MiB
devid 1 size 2.00GiB used 240.62MiB path /dev/sdbl

KERIICERE L =LW5E. compress 7> 3> & 7=Id compress-force £ 7> 3> % /etc/
fstabBRE 7 71 ILICEML £9, RICHZRLES,

UUID=1a2b3c4d /home btrfs subvol=@/home,compress 0 0

1222 HIRVa—LOIIT>E

SUSE Linux Enterprise Server EQ X Fw 7oy b6 AT LZO—-ILNY I T 3ICIE
FITRFvFIoayv bbb T—rLET, CNICEKD. O—INYIZRITTBHEIIC. RF Y
7’*‘/3 whZEETLABDRSFIvITEERT, RFVvTay b5 T—hTEBZLDICTHS
Sld IRV a—L%ZIYT Y LETERIIRERIEETY),

1.2.278 TSUSE Linux Enterprise ServerEDIL— 7 71 ILY AT LEKE] D—EIZREIN
TWBT TR a—LUNI. @EWSEBIDR) a—LHAFEELET, Chid. IL—F
N=FT142a>(/)e LTIV RENZT I MY TR) 2—LTY, ENUANDOH TR
a—LALlg. CORVa—LICYTO>FENET,
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2Ty Foay k5 T—rd3E. @ TR) a—LTIEERL, RFyvTFoay hHMERT
NEd, RFTv 72 avbMIBENZ 771N AT LOEBRIE. / L LTHRMAFEFERATY
IV RENET, FNUNDOY TR a—LlE. XFvTFoay MIEZFIAARETIY TV b
INFEJd, CORREIF. TI7FIIETIE—RHNERHDTY, XEOBEEFHI-LD. FIOREH
BrInxd, CNEXKANBHDIZT SICIE. snapper rollback IV REZEITLET,
NICED, GEIDT—MIEARALERFTY o ay bBFILWT 72IIL b TR) 22—
LIZHD, BEEgEIIZOT IR a—LHMERINE T

1.2.2.3 ZESITEBOHES

BE. 771V AT LOFEREIXdf AV RTHESRELE T, Btrfs7 7ML XFLT

&, df DEAIFRBEEBATEEELHD £9. £T7—FHED L TEZEH L TR, Btrfs

T7ANSRTLAH AT —RAOBEEHZED X TTHERTZH 5T,

ZORR., FIEAREOEHEZFHETETZLSICEZITH, Btrfs 7 7MLV RAFLICK > THE
WABHNLAR—EEINBZEDHD FT, TDFE. XEFT—2BICEIDHTONEEHIET
RTERAINTVWETY, Btrfs7 71 LY XA T L EDFEREEAOES & A TREAEIN % FERR
TRICIE. kOAX Y REFERALE T,

btrfs filesystem show

tux > sudo btrfs filesystem show /
Label: 'ROOT' wuuid: 52011c5e-5711-42d8-8c50-718a005ec4b3

Total devices 1 FS bytes used 10.02GiB

devid 1 size 20.02GiB used 13.78GiB path /dev/sda3
T7ANSRATLDEHTA AL EDFERAEZRTLFT, HREDITOINS2DDEH
—RIZ35E6. 771N ATLEOBEEIEIRTEIDEHTEATT,

btrfs filesystem df

tux > sudo btrfs filesystem df /

Data, single: total=13.00GiB, used=9.61GiB

System, single: total=32.00MiB, used=16.00KiB

Metadata, single: total=768.00MiB, used=421.36MiB

GlobalReserve, single: total=144.00MiB, used=0.00B

77N AT LDED HTEADMEE(total ) B L VERBFADEHDEZRTL F
To XBAT—ADtotal BE W used DENIFIFFLWMES. XX T—XHOEFIETA
TEDHTEATY,

btrfs filesystem usage

tux > sudo btrfs filesystem usage /
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Overall:

Device size: 20.02GiB
Device allocated: 13.78GiB
Device unallocated: 6.24GiB
Device missing: 0.00B
Used: 10.02GiB
Free (estimated): 9.63GiB (min: 9.63GiB)
Data ratio: 1.00
Metadata ratio: 1.00
Global reserve: 144.00MiB (used: 0.00B)
Data Metadata System
Id Path single single single Unallocated
1 /dev/sda3 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Total 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Used 9.61GiB 421.36MiB 16.00KiB

AID2DND XY REAAEOEOLEAKRDODT—2ZRTLET,

FFMICDUWTIE. man 8 btrfs-filesystem & & Uhttps://btrfs.wiki.kernel.org/index.php/
FAQ aZBBL T EETWL

1.2.3 ReiserFSELUVEXIDZ T 71 ILS AT LD B BtrfsAdD Y
19L—->3>

btrfs-convert'Y —/LZ R L T. BIZDReiserFSE 7=IFExt (Ext2. Ext3. F7cIXExtd)h
BBtrfs 7 7ML AT LICT—RAR) 2a—L%EIAIL— TR TEEI, ThiCK
D, FORDRNEINT(ATSAV)T7ANSRATLDA Y T L —XERERITTEET,
CNUCiE btrfs-convert V—JLE BT — bEBERA VA =L X T 1 PTHRERIFEN
HDFEFT, COV=ILIITD T 7ML AT LDEZEIFERNICBtfs T 71 IL AT L%EIEE
L. ZRUICEENTVWBRT—RIZEE) VI LET, XET—RZEHT BICIET /N1 RIC
TRHBEZEFHNIUVETT, THBVCEHRICKBMLET, TO T 7ML ATLIFEDEZF
EBD, Btrfs 7 7ML AT LAICK > TEZTEHIPEBEINDZCIEHD FHA. BERX
R=ADEBIF T 7AIINCRATLOAVTIOVICE>TREDE TN, FIICEEND 770
WORTLATST O NI 7. To LI M), IRBE)ODHICE > TEAINBZIBED
HDET, T—RIIEEBSBINZ O, 771NV RATLEDT—REIFERICHERX
R=RAIHEBEEZFHA. L. TNV VIR ERTET7 71 ILP2KIBEIER 3
HA DT 71 ILIIBRET £,

TTD T 7AIN AT LEBUfs 7 7 A I AT LICERETBICIE. ROOATY REETLE
ER
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root # btrfs-convert /path/to/device

o BE: /Jetc/fstabDFEER
THRIE. /etc/fstab ICBBEINTVBRTD T 7ML AT LAD TR TDBET,
TINARIBtfs T 7 AN AT LD H D EDNREINB LS ICABRINTVWSR L%
BRI 2WENHD £,

ZHEFICIE, Btrfs7 7ML AT LDQAYTIUVICY =R T 7ANS AT LOAY TUYH

RMENET, V—RT 7ML AT LIE. fs root/reiserfs saved/image TIER S 7

BE T 3 AIAAERAANAX—CZHBRTE2EFTHRIEFINE T, 1 X—TJT71IILOERREIF. &
BRI BT BReiserFST 7ML AT LD TRy Fo gy bk THOH. Btrfs7 7 1L X

TLADNEEINTHEDLDEFHA 1 X=CT7 71 %ZHIBRT BICIE. reiserfs saved 7
R a—LZHIFRL X,

root # btrfs subvolume delete fs root/reiserfs saved>

T7AI AT LZTICETICIE. ROOAY REFEALET,

root # btrfs-convert -r /path/to/device

5. KONZEE

Btrfs 7 7 ALY AT LEL TRV A EINTVWE T 7N AT LADEE(|FTART
KbNnErd, YUY MRICIREREDEIREZEITLAVWTLLETVL, THAHBVE. 77
AN RATLNELLETEINERLSEDET,

1.2.4 BtrfsDEIE

Btrfsix. YaST/N\—T« > aF+ b LUVAutoYaSTRICKEE TN TWVWE T, ChlF1 X h—ILE
ICFIBRIBET. IL— b7 7ML AT LEBDOY ) 2a—2 a3 a2RETRZ e TEET, 1V

A b—=ILRIC. YaSTN—T 0 23+ ZEBL T, Btrfs®/R) 2 —LOBREEEZITS5I L
NTEET,

Btrfs®EIEY —JLIE. btrfsprogs /N\v 7 —CRICAEINTWEY, Btrfsa< > ROFEH
IZDWTIE. man 8 btrfs. man 8 btrfsck. & Uman 8 mkfs.btrfs DFEITY Y RZEH
LTSV, Btrfs@#aEIC DWW TIE. Btrfs wiki (http://btris.wiki.kernel.org 2)Z B8 L
TS,

10 BtrfsDEIE SLES 15


http://btrfs.wiki.kernel.org

1.25 H TR 2a—LICXN T BBtrfsy #—X2DHYR— K~

Btrfsroot7 7 1 IL X7 LDY TR 2— L /var/log. /var/crash& KT /var/

cache W, BE DIRIERFICHIATIRER T+ R AR—ADITRTEFEHATE. Y ATLIZFRE
BOYRELEF I, COWRREEEE T S8, SUSE Linux Enterprise ServerClgt 7R 21—
LICX T BBtrfsy #—RDHR— b ZRIET DL SICAD E LT YaSTHLDIRERICHKE > T
W= T 7N RTLZRETSBE. L= 7ML AT LIIREICS L TERBEIN
9. YITR)a—LIFITART, 74—2T)L—F(qgroup ) 2REFHATIo IL— T 74
WORATLDY TR 2a—LICT A—F%ZHRET BICIE. ROFIEICREVE T,

1. 74—2YR—bZBMILET,

tux > sudo btrfs quota enable /

2. Y IR a—LOURAERELET,

tux > sudo btrfs subvolume list /

I A—RBFEOT TR 2a—LICOARETETET,

3. BIOFIETRRINIT TR 2 —LDIDICA—2%ERELEF T, IR a—LA
& INR(/var/tmp 72 ) F 7215 0/SUBVOLUME ID (0/272 R E)DEL SIS K - Tkl
TEFXYI, R, /var/tmp IC5GBD U #—X%RET 3Fx R L £,

tux > sudo btrfs qgroup limit 5G /var/tmp

B X, /N +(5000000000). F0/\ ~(5000000K). XA /N ~(5000M). Tl
FHANA FGG)DWVWITNHDEMUTIHEETETE I, BRELTESNI YA IRZZVE
wOFT, Chid. 1024/X1 F=1KiB. 1024KiB=1MiBZRL7Hh 5T,

4, BIEO U +—2%—BICT3ICIE. ROOAT Y RZEFEALE T, max rferFlil.
P —32DNA FEATRRINE T,

tux > sudo btrfs ggroup show -r /

O > b o x—sommit
BIED Y — 2% ENT3%5E. J4+—32H 1 X% none ICREL £95

tux > sudo btrfs qgroup limit none /var/tmp

BEDODN—T4>a>YeEDIRTOY TR a—LDU+—RYR—bE2EMCTS
ICl&. btrfs quota disable ZfEAL £,
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tux > sudo btrfs quota disable /

FEMIC DUV TIE. man 8 btrfs-qgroup &L Uman 8 btrfs-quotaZ&RL T T
W Btrfs wiki (https://btrfs.wiki.kernel.org/index.php/UseCases #)MDUseCasesR—TZH
FHABmRAEEH INTUVET,

1.2.6 Btrfs send/receive

BtrfsTld. 77 MI AT LDKREZF Y TF v I23ODRAFTyFoay b EERTEX
T SnapperTld. T I DMEEZFERL T AT LDEEFIRDR Ty I3y b%E

ER T 22T O—IILNYyIEFREICLTWETY, 7=72L. send/receivetger X+ v~

ayv b EHBATR . VE—FDOBAAICT 7ML AT LDAE—%ZERR L TEET S C

CHTIFET, eRIE. COMEZFERALTAVIVAZINY DTy T2RITTEE

ED

btrfs sendi2fElx. FICH TR 2 —LD2DDHMAAERIFT Y I3y hOEDZET
BLT. #NZ770ILEIISTDOUTICEE L £9, Btrfs receiveifEld. sendd< >
FOBREZEIELT. TNZXAFyv I3y MIERALEY,

1.2.6.1 &SR G
Btrfsdsend/receivetépeZ AT 3 ICId. ROBHZHBI-THELNHD £,
o V—Xfll(send)& X —%4"y MAl( receive)ICBtrfs 7 7 1LY R T LADRETT,

e Btrfs send/receiveld X F+wv >3y FEIRIETE70. ENENDT—XHBtrfst 7
R a—LICEETIHNELRHD X9,

o V=RAIDRXF v T ay MIFHAAHERTHIVENDHD £,

e SUSE Linux Enterprise 12 SP2A k., EN & D HWLW/N— 3 > DSUSE Linux Enterprise
I¥send/receivex 7 R— L TWLWEH A,

1262 AVTVXVBZILNYITT VT

RDFIETIE. /data(V—ZB)DA >0 XDRILINY DT v F% /backup/data (X —
7y MANICERRL S %358 % FIIC LT, Btrfs send/receive D EAN LG ERAEETRLE T, /
data i3 TR a—LTHIRELHD £,
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FIE1.1: MY b T YT

1. V—RAUCHIERR v T 3w (T DOREITIE snapshot 0 E WS RN ZIERL. £
DT AVICEFTAEFNTVWBR e =R LET,

tux > sudo btrfs subvolume snapshot -r /data /data/bkp data
sync

FLWH TR 2— L /data/bkp data BMERRENE T CHUIKRDA > T XV R
Ny o7y TOEELLTHERINZDT. BRBICFEFLTEHBENHD £7,

2. YA Fv o ay bz —4yw MIISEEL X T, CHIIFIHIDsend/receivel2{ET
HBH. TEBAFT YT 3y hEXETINELHD T,

tux > sudo bash -c 'btrfs send /data/bkp data | btrfs receive /backup'

2=y MANCEFT L WS D 7R 22— L /backup/bkp _data BMERR TN E T,

VHAE Yy b7y TIHTET LIS, 12T UXYRILNY I Ty TEERLT. BEORXF v
Toay bheUEIORF YT ay FOERERX—5 Y MIISEETE £, FIEIZEICEL
T,

1. V—XRAINCFHLWRF v o3y b EERLE T,

2. EPEXZ—7T v MIICEEFELET,

3. A7 a Vv mAlORFy I ay NOABEEEIEIV—>T v T HBWVIEEDOH
HEITWVWET,

FIE1.2: AT IVRRIWNY I Ty TDRT

1. V=ZAICHLWR Ty T ay bZ2ERL. END T XTICETAFTFNTVWE L
ZHESRLET, ROFITIE. X+ v T 3w bibkp_data_ CURRENT DATE & \L\5$4H]
PMIVWTWET,

tux > sudo btrfs subvolume snapshot -r /data /data/bkp data $(date +%F)
sync

FLWH IR a—L(f=r ZIE. /data/bkp data 2016-07-07 )HMERRINE T,

2. LHIORF v o ay bR LRy o3y hOEREX—47w MMAIZE
ELET, TDDHICIF. FF> 3> -p SNAPSHOT ZERL T, UEIODRFv o ay
bz EEL XY,

tux > sudo bash -c 'btrfs send -p /data/bkp data /data/bkp data 2016-07-07 \
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| btrfs receive /backup'

FLWH TR 2 —L /backup/bkp data 2016-07-07 BMERRTNE T,

. TORER. ENZTIOANI2DT D, GFHADDR Ty T2 a3y MAFEETZ I LICAED
95

/data/bkp_data

/data/bkp data 2016-07-07

/backup/bkp data
/backup/bkp data 2016-07-07

BT BICIE RDIDDA T a>hHBb £,

e HADBIDTARTDRFTY I ay b aERET R, COF T3 DBE. @A
DRIDEDRF v T ay MIHO=ILNY I T3 EHDARETH B L FERFIC,
ITRTDT—ADEREZFRIFLTVWBLICADET, chUEDT I 3wk
EHDFEC A REIDA VT IAVRILNY I Ty TERTTDESICIE. &
WE2EBBDRA Ty o3y besendi2EOFE L THERATZZCISERLTLE

YA

o V—RANZIERFDRFTy T ay bDAHZEFRIFL. =5 v MUIZITTARTD
ATy 7o ay beREFET 3. COHBED. MADRIDEDRFy T 3w ki
HAO-INYITEET, V—RAITHEDRFvy a3y bAaoO—ILNNv D
ERITITBICIE. 2=y MDY —RAIS. BREHRXFv TP 3wy FdDsend/
receivelBEZz R1TL £9, V—XBITHIFR/BENIRIEZRITL £

e MADBEICERFDAFT v T3y hDAHERIFT D, COHETIE. V—RAIT
ERSNIERFDAFTy T ay NERURED/NY 7w THE—47w MMilIC
HDET, IZDDRFyTay MIO—INYIFTBRILIFTEERHA. V—X
fle 22—y FMAITHIBR/BENRIEZEITLFE T,

a. V—RAICERFDRF v T ay hOARZEFRFTBICIF. ROV RZRITL
95

tux > sudo btrfs subvolume delete /data/bkp data
tux > sudo mv /data/bkp data 2016-07-07 /data/bkp data

ROV RTURIDZA Ty Foay bzHIBRL. 2BBOIY Y RTREDX
Fv T ay bDOL&REI% /data/bkp data lCZEBELET, ChickbD. NwoTw
TENTRFDRAFT Y T3y MMIEIC /data/bkp_data & WS EEIICED £,
ZORR. BICTOY IR a—LRAEAVT XA )sendi2EDFHE L TE
BATEEY,
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b. =7 v MIICERHDRXFT v T3y bOAHZFRFTBICIE. ROIAXY F2R
TLET

tux > sudo btrfs subvolume delete /backup/bkp data
tux > sudo mv /backup/bkp data 2016-07-07 /backup/bkp data

BROOIARY RTURIDONY I Ty TR F v T3y hxHIBRL. 28B0IY Y
RTIRIED X F v 3w bDAREI%E /backup/bkp dataliCZEL 9, Chilk
D, RITIDNY O T7 v TRy T 3w MMIFEIC /backup/bkp _data &L\ DHFIIC
BmOET,

O EXhUE—FE—T Y MINDXSE
AFv7FoaybzE-—EIIUISEETBICIE. SSHZERALZE T,

tux > btrfs send /data/bkp data | ssh root@jupiter.example.com 'btrfs receive /
backup'

1.2.7 T—2EEHFROTR— bk

Btrfsid 7 — X EBEEBFZHR—rLE T, TDLOHDAELL T 771X TLHADE
HOE—T7Ovo%z. HEXL—2O7—>avic®Hd. 07OV IO1o2OIE—%
8RB VU TEEIHZ £9, SUSE Linux Enterprise ServerTld. 7 71 R T L%
2F v L TRA—7Ovo%F TV 3 3duperemove Y —)LZRELTVWET, DYV —
WeBtrfs7 7ML AT LATHEALISISGE. ZEI 37OV I 2ER/HRFRIBZCCLDHTER
9, duperemove [T 7 I FTIFA VA M—ILENEEA, CNZEFHATESZLSICTBIC
& /N4 —2 duperemove Z1 VA R—=JLLZE T,

Q) i A
SUSE Linux Enterprise Server 15MEFmR Tld. duperemoveld 7 7 1L R T L2ED
BEHREVWSARICITEL TVWEREA. COVY—ILIE. REISVAAX=DRYE. K
EQ7OYIHLET ZAEEMNH Z10~50BDABTE T 71 ILOEEHRICHERT
BzBELTVET,

duperemove (&, 77DV AN ZMIBTZH. T4 LIV MV EBRHICAF Y>> T3
CCHTEED,
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tux > sudo duperemove OPTIONS filel file2 file3
tux > sudo duperemove -r OPTIONS directory

FEE—RICIE. SiAABERECEEHIRD2ODHD £, SiAAAAERE— R TEITLE
BE(-dXATYFEEBELEW. EEESNT7IIILERETALI NI EIX YV LTE
#J70voxFzvo L. HALEY, Chld. EOT7MILATLTHEEELX T,

BEHRE— R TOD duperemove DETIE. Btrfs 7 7ML AT LTODHA Y R— TN TULE
To BESNI T 7ML ERIETALI M) EZXF v LIcR. EELTVWES OV VISEE
BERRABICXEETNE T,

SHMRIC DUV TIX. man 8 duperemove ZBEEL T T LY,

1.3 XFS

AEIFZ. IRIXOSAHD 7 711 R T L% ER L TSGINXFSOREREZRE L 7zDik. 1990%F
RATEA T, XFSORFEIHMEIL. NTNT =V AD6AE Y F v —FILT 7ML R T L
DIERICE D, FEFBICELVWIYE2—T0 VT DBEICKHIET D Z & TL e XFSIZAIRIE
BI7AINERIETZATIEBICBNTVWT NTI>RON—RI7EBYNSEBRLE
Yo XFSId. SUSE Linux Enterprise Server®7—RZ/N—T 1> a>RADTI7#ILET 71l
SATLTY,

7272 L. XFSOEE#EEZ—RINIE. XFSH. N1 I RAVEa—T0 > TJDRHFT. i
DY —F VT T7AIN AT LADBABHEEEF B> TVWBREBRNHOHD £75

131 7A5—>avd—7EEALEBRT—SE )T+

XFST 7AW AT LDERMEFC. 7717 XTLAORICHZ TOV I TN RIE. FLW
B4 Xz D8 DU LD OEFHICHEISNEY, n6%x 7Ar—>aYydil—7F) ©
HOFxd, FEFAT—>a>yJIL—7iE. MBDinode ZEE T AV AR—AZEELZF
9, EANICIE. 7O =23 II—"T%, 1207 7MIL AT LDRICHZERDT 7
ANDATLERBRIZEHTEEXY, 7075 —>a>FIILl—FIEEWVIHIZILTVWSHDT
BV, BHO7O7—> a3 dI—T2h—RILDBSERICT RLABETET S L
SEHELHBD I, COMEEIE. XFSOEWRT—FEU T ICKEI<EMLTVWET, ML
MHogwrasr—>aydIl—7iF. BEBLE. IILF Oy XFTLOZ—XISELT
WX 9,
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132 TA4RITAR—ADOMERNLBBIBICEKBZ/NT/INT +—<T
4

EEXIR—Akinodeld. 707 —>3>JILl—TARADB -TreelC &> TUEBINE

9o BYU—DFKAIZ. XFSODNT =X VAL RAT—ZE) T4 ZRE<MLEIETVE
Jo XFSTIE. 7O R %298 L TEIOHTENIBT ZELD DO HTEFERALEYT, RET
NTW3 LS IS 3 VIFRAMOFICRES N, BYBED AR—IADERINET, XFS
IE. CORFRETIE. T—A2EZERICIZECIC(T 7ML RATLOEDT Oy ZID)BAT 3
MRELTWEE A, REABLGHREDOHEMBET. COREITEEF ED)ENFT, BE
BICERSNZ BT —RIE. T4 RVICEFTAFNEE A XFSHT—RXDEREDREFS
FRERET B ETIC. TDREELRITUVENSTY, CDLSIC. XFSIE. EFAADN
TH+—IVRERLEIE. 771NN RATLDISTA YT mm IS ET, BET
O—>3avid. MOT770ILSRATLEDE 37\59’(/\/ FDSEEZ T3 ERZHT1=5
TDT. EFAHPICT Ty aDBELIEES. T —2ERNFRZICHZTEMI SR
D %9,

1.3.3 FEFigIhYTUSED T 7T1ILY I T LOE{L D)5

F=REIT7AILRTLICEZTADHIC. XFSIZT 7 M IILBRBE TERIEEAR—-RET
KU F7asr—h BEEIDHETOLEY, LD 2T 771 X T LOKKLIZKIEIC
BOLET Z77ILORBD T 7ML T LLREICHETZZEDHBVDT, NT+—<
YAHBmMELFT,

Q FEHLUXFSET YT XU T 4= v bk
SUSE Linux Enterprise Serverld/N\—> 3 > 12L& XFST 71 ILY X T LDFTL
WTIA>YT1 R0 Tx— v b1 (V5)EHR—ELTWVWET, YaSTICK > TIER I NS
XFST 7AW RTLIE. COFLWI+—Iy b ZFERALET, COTF+—I VLD
FHRAAUCIE. EXFSXERT—ROBHF Vv IV L. T77MIWNRATDOHER—r &
SUIDDT 7AILICH T RIRED T 7L RFEHI X hDHR—EHHD 7,

DT #—<w . SUSE Linux Enterprise 1—%JL®M3.12& D HWLWN— 5

>, xfsprogs®3.2.0& D FHWIN—2 3 > EKUSUSE Linux Enterprise 12& D Fiic )
J)—RAENFN—2 3 VDGRUB2TIFHR—FEINT TWEEAL » COZEIF. C
NS DRREHZ/ISBVWIRTLDNSDH DT 7ML AT LEFERAYT 2HELD
3HEICRIREICED £95
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XFS7 7AW X7 LEFHWVWSUSEY A7 LAE I DLInuxTs ARV Ea—>3 >k
DOHEEERAUHNMRERIGZEIE. mkfs.xfs IV REFRALTFHTI 7L X T A
F74A—IvbhLET, CHICED. FWVWT =T W FTXFST7 7 1L X T LHMERL
SNEI(-m cre=1 AT a3 EFERTIHEERL).

1.4 Ext2

Ex2 DRI, LinuxDEEDIIERICEI A DIED £9, € DHIE TH - 7cExtended File
Systemid. 1992F48ICREI . Linux 0.96¢cICHE TN E L7, Extended File System|C
Li*i*iﬁa@b‘hﬂi%hf*ibto ZL T Ext2iELinux 7 7ML AT L LTEE

ICOEDIFBICHEVARZRTVET, 20R. Dv—FILT 7AW AT LDMER SN, [E
ERRENEREICEC Ao e, EXROEBEMIIMET L L7

Ex2DFRICETIRVWENEHRT &« MOTRLLIFFEN, ZLTESTHL—HORHF TS
DLinuxI—YH5FENBLINUXT 7T AT LATHZERZERT B3DICRIE X T,

R EE
MTE<HEHBIZHE] THAEx2FI. TEIFAHRHIMR SN, ARBT R MHE
E‘rﬁ*h’(:’?ibﬁ_o 72H56 CE. EXRIEIEBICEEMEDN TV OFHEZFES Z EHZ W
DTL&De FZ7AMINDRATLDEREICT ORIV ETES, DATLHDEEEEIEL
ZI=)8 e2fsck£5t7 AW RTLOT—RDDHZRAIELET. X2T7—RIE—EBLI:
REICED. ﬁ SNTWET 7L T—270Ov271E EEEDTa L2 k1 (lost
+found ICEZRAFNE T, Dv—FTILT7AMIL AT LEIIREBRIC. e2fsckid. &l
WE*TLLT)B‘?JW&XQT BT TIEHRL, T7MIIWS AT LLHEDIHLET, C
DIER. OSv—FIN T 7AWV RTLDAT T—RETZF v I T 2DICLRT. H
BORVWKBZELZ I, 77T ATLOYAXICHED £FIH. COFIEIZ309D
FEENULEEBEITZ e HDET, LI 2T STAMEZHRBETERIEDLS
BY—N\TH. EXRZBEIRT B CIFLE LS HDFHA 2L, EXR2IFTvY—FIL
EHIFE T DIDBXEVEFEHREITZIETEDOT, D7 71O AT LLD SRR
ZehHh £Y,

BEBTYITIL—F&
Ext3ld. EXRDO—KREZAR—RE L. EXRDA >V TA RI T =XV b EXET—H
T4—<v hHHEBTIZIDT. EXR2HSEXXIAD T Y T L—RIZFERICAEZ T,
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1.5 Ext3

Ext3id. Stephen Tweediell k> THFTINE LTco MODIARNTORMET 7ML AT LE
IFEAD, EXBIEFRE2ICHLVLFRERICE DV TVLADITTIEH D £ A. Ext3iE. Ext2%
R=ZLTWVWET, TNB200T7 7ML AT AR IEBICBTVWET, EXt3T7 71>
ATL% BEX2T77AIN AT LDEICHEETEZICEDHBEZTY, EXQEEXBDRHEELRE
W&, EXt3H v —FILEHR—KLTWBZETY, BT B . Ext3ICIE. RD3DDE
BLAFRAHD £,

151 EX2h5DBRZTEEMEOGVWT Y TIL—F

Ext20 J— R, EXB3H IR T 7ML AT LATH S ZARICERT B7-HDEIH L
BICABD £ LT EXt3TIE. EX2DEREMES FUOBREMDEXITHRASIN S y—FIL T 74
IWORATLDFRE S EFLHMETNTVET, XFSOLS BT v —+ U VT T 7L R
TLNDBITIEDEBRDFEBBDIDD X (T 7AWV AT LEEDNY I Ty TR L. B
TET 7AWV RT LZFRICIER T IBEDRHD £9)H. TNEIFELRD, EX3ADIBIT
WFEATRETLET, 770 RTLEEZHIICERLEL TH. TNHTEICEHET S
CIEBRS5BRVD T, EXBANDBITIZIEBICEETHHD FT, Pv—FILT 71 RAT LA
DTV TITL—RERBETIREFEOEXR2 AT LOEEZRICAND . ZLDVRTLE
BEICE > TEBHEELGERR G D EBEIERANBRICHHID £9, EXXBHSEXR2ADHE D
YOL—FH, Vv FIL—RERLIEEBRZTY, EXBB3T77AMILATLDT VR IY b=
EEICITVD. BEXQ27 7ML RTLELTEBY Y MLETD,

1.5.2 E@EMr/NT7+—<I >R

MOy —FILT7AIN AT LIE. TARTF—2DH) 03‘\/“‘\"—7'”/77’1:1—?!:@20'(
WET, DFED XEZT—RIIBIC—ELIREBICEREFINETH. 771 RXTLDT—
AZBEKICOWVWTIE. —EMHNEEICRE E*h%b”f‘i%biﬂ'/\m Ext3lE. XZTF—%
ET— awﬁﬁﬂu/i3?5$9nxn+*hfb\i'§_o FEE] OEEWWIHREZITAATEE
9o Ext3d data=journal E— REZBMICLTHBE. RRKDHFRE(T—XDTEM)ZFHKIHEL £
TH. XETF—RET—ZOMADNS v —FILEINZDT. P RXATLOEENEL D F
o BHHFLLWZ FO—FIE. data=ordered E— REZEATBZ TS, hld. 7—4&
EXRT—RAEDTEMZRIELEFTH. Pv—FINZEBHTIDIEAEZT—EDHTY,
T7AINCRATLRSANE 1DDXEZT—ROEFHICHISTRZIRTOT—XTAvI%
IRELET, cNDTOvIIE. XAXT—ROEFHICT 1 AVICETIAEFNE T, FDE
RONT—IVRAZEHICT BB XET—RET—2OEAICEAT 3 —BEMEE
BRTEEY, 3BEHDOA TS 3 IE. data=writeback ZEHATB & TY, . WY
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BART—REZTv—FI)IZAZT Y FLIEET. T—2EXA VT 7ML AT LICETIAD
CEEAREICLET, ZLD\BE. COF T avid. NIT+—IXVADRTRELEZILSN
TWEY, LH L. RSO 7 7ML AT LDOTEMNHIFEINZ—HFT. 75 v>aclEliE
ZRELIEETIE. dVWT =27 7MIILARICBESIETLESTBEEAHD £9, EXt3T
g, T7#)IL b LT, data=ordered 7 7> a > EFERALE T,

153 Ex27 71 ILY AT LD SEXXINDEH:
EX27 7ML AT LZEXSICER#ET BI2IE. ROFIEICHREVE T,

1. Ext32 v —FILDIERRICIE. tune2fs -j % root I—H'E L TERITLET,
COWER. TIAIN DN A—R2ZFEHAL TEXBZ v —FILAMER TN E TS
Sv—FTINOHAXABELVS v —FIZERIEZI TN XZIEET BICIE. tune2fs
AerBICBEYRISy—FILA T3 size=E LV device=EIEEL T, ETLZF
9o tune2fs 7OJ T LDFFMICDOVWTIE. tune2fs DY =2 7IR—JSHBEBL TL
zEn

2. 771 /etc/fstab%Z root I—HE L TIREL T, ZHITBZ3/N\N—Ta>aVIlIEES
NTWBT7AILRATLRA TR ext2 5 ext3 ICEEL. TOEERBEZREFELE
ER
CHUCED EXBT 7AIS RTLDEHEINDESICADET, COBTEHERIF. KX
@@Etﬁ'f&‘t—ﬁ}b‘u?&b ia—o

3. EX3NN—FT0>a el Ty b7y TENTEN— I 7MILC AT LET—RTBIC
. ext3& jbdDRETa—IL%E initrd ICEBML EJ, ZFNICIE. XEETLET,

a. XMD{T% /etc/dracut.conf.d/01-dist.conf ICIBINL £

force drivers+="ext3 jbd"

b. dracut -fIOYYRZEFTLZET,

4, AT LEBEHLET,

1.5.4 Ext37 71 )L AT LDinodet 1 X inode#K

inodelllE. Z7AMILSRATLARAD 7 7AILEFD 7Oy I7MEICEET 3 EHRIIERIN
£9, MELT-BHMEACLOT=HDAR—XZinodeRNICHERT 378, EXX3OT 7 +IL k
Dinodet - Xl&. SLES10T?D128/\1 +H 5. SLES11TIF256/\1 MTIEATNEL
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7oo SLES10C HEBRL T. SLES11ETHLWVWEXS 7 7 1LY X T LR 1ER T . RO
inodelCT3FERBDYTINET IAILFDIR—IDEIF2EBICHED. T71ILO AT
LARDT 7L L TERARERIR—XIE. TRV ELHE->TVWEY, LD >T [
BDinoder 77 M ILENATBDIC. SLESI0LDEXX3T 7ML AT LDBELDAE A
N—=—TFTa>2a>zERITINENHBD T,

FRHDEX3 T 7ML R T L% VERL T 3. inodeT—7ILAD AR— Ik, 1ERRATBER
inodeDRFIIT L THRICEIDYTHENTUVE T, /N1 F/inodeBDtkEXRE, 771l
AT LDYA XK 2T, inodeBD EBRINRED XS, 771 AT LDBMEREINS &,
N R /inodeBD N1 FEOZEIR—RIZH LT 12DinodeBMER TN E T

number of inodes = total size of the file system divided by the number of bytes per inode

inodeDEUCE > T F7AMINIRATLRICHEFREBETEZ 7 71ILOEHRED T, DFD.

BT 74ILICDZE1DDinode T, inodetr 1 XDBA Y. FARBER XA R— X DFEIMIXT
BT 37, N1 F/inodeB DD T T +JL bH. SLES10TD8192/\1 kH 5. SLES
11TlF16384/N1 MMIBRXTWET, CD2FITER FLERICEK D, 1ERREIRER 7 7 1 ILDE
I&. SLES10EDEXt3T7 7 A I AT ATRBERE 2 1B DHF DB £,

o BE BEFEOEX3T7 71ILY AT LDInodety 1 XDEE
inode®& D HT&IZ. mode*)"rX’P/\'r l\i&/lnodeiﬂw)tt$0) REZERDLIE
TETFEHA. BRDH 7AW AT LZBEERTZN. 771V AT L%k
‘LAVLRD, %ﬁ%ﬁd)lnodei SETITEtH A, moded)as—dtiﬂl%fﬁfxét\ 71
ZWSDONQHIBR S DX T, 771NN AT LEICHFRO 7 71 IILEZERR T CIETE
FtA

FRHDOEX3 T 7AW R T L%ZVERL T BRI, inodeD AR—ZAERAZ > bO—IILT B
Dinodetr 1 XL /N1 bE/inode DR, LUV T 7ML AT LED T 71 LD LER%Z
BETBENTEZXY, 7OvIH AKX, inodetr1 X, BELUNA F/inodeBDEERD
BEINRWVIEEIX. /etc/mked2fs.conf 77T IILADT 7 #JL MEDERINE I, FH
ICDWTIE. mke2fs.conf(5) ¥—a7IR—JSHBBLTLIETWL

ROHARZA%=FERLET,
e inode1X. T 74 kDinodetr 1 X1F256/N1 F T, 20EET, JOv oA X

LUTFD128U EDNA FDEZIEE L £9(128. 256, 51248 %), EXt37 71 ILS R T
LTHARBM E/IZACLEZFEA L ARWVSEIE. 1281\ FOAZEFEAL T T,

o N1 F/inodeBDLEE: 77 4L DA FE/inode DRI, 16384
N R T, BIER/NA F/inodeDLEEERIZ. 20EFET1024/N1 R E
(1024. 2048. 4096. 8192. 16384, 327687%¥)T9d, CDIEIF. 771 I> AT LA

21 Ext37 71 Il X T LDinodetr 1 X inode#k SLES 15



D7AvIHAIEIDNELIFTEZFHA. BERS. TOVIHTAXIE. T—2%K
NI BDICERTEZIAR—RADRNF YIS TY, EXX3T7AMILSRTLDT
JAILboT7Oyv oY1 XIE. 4KBTY,

oo BT IMEDR DB 7 7MILDOBE T A A ZRETL TSIV, T2 RIFE. 77
AN AT LICZEDNES BT 71 ILZHZF D EICRBBEIE. /\'r Fiﬂl/lnodeiﬂw)ﬂ:
RENTOICEBET UL, inodeDZIBRTENTEEXY, 771N RTLAICHE
BICKEIBRIT 71 EZANDZEIX. NT I\iﬂl/lnodeiﬂw)tt$%j<:§&bhj ETEEY
M. FNICE > TEHEINSinodeDEULED £5

—RREVIC. inodeDBUE. BDHBL BB EDIEZTETZ2ADEERTY, inodedEH D
BBEFTCT71IILBIERBITNTVIGE %WL;LJWT%O’C%T—r 29EDT 71
DERABUICEIELTLEVETD, inode0)§517b‘5’3'f_E T. 771IIDERBICKEVES
F. EEEEHLHZ TSN LTH. %TL%TE’)CEZ?’J"C*&‘E‘/DO VAN CRPAN
5. inodeBICERINIEAR—RICFRO 7 7AINZERTEZCIFTEHVWNST
ER

EXtQ37 7ML AT LATHREBM £ ISACLEFER LARVEEIE. 77 1L X T LDIER

BFIC. inodetrr L& LT128/81 k. /N1 E/inodeBD bR L T8192/N1 FEIEEL

T. SLES100EEZ BT T A A TE XY, inodetr 1 & /N1 F/inode D LR % 5%
ET3ICIE. ROWThHhDOFEZFERALET,

* IRTOFHREXIT 7I DT I+ MREZEETS: 7TFALITAXT. /
etc/mke2fs.conf 771 )LD defaults I 3> EZEL T, inode sizeH &k
U'inode ratioZz. ZEIT 37T 7 FI MEICREL £9. TDEHD. IRTOFHHRD
EXQ37 7ML AT LICERAINF Y, L&z

blocksize = 4096
inode_size = 128
inode ratio = 8192

e AV YV RFAVT: EXC3T7 7ML AT L%ZERR T BRI, inodetr 1 X (-1 128)B & T
N R /inodeBDEEER (-1 8192)% . mkfs.ext3(8) IV K £7-IE mke2fs(8) IV
VRICELE Y, fcrzlE kOO RoWwWshhEERAL XS

tux > sudo mkfs.ext3 -b 4096 -i 8092 -I 128 /dev/sda2
tux > sudo mke2fs -t ext3 -b 4096 -i 8192 -I 128 /dev/sda2

e YaSTZEAHALA A M=ILEIC: 1A = ILEICHIROEX3 7 71 IL AT L%
ERR T BBRIC. inodetr 1 X /NA MET/inodeIDLEEREE L F9, YaSTV#—< v +
RMEDF T aUNCHBIN—T14 >3 >OMER— T, N—T4>3>DT+—< v
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FEXBZBIRL T, #7230 UvILET, V7ML AT LA T a v
TOJ T, 7Oy o9 X(NA FEAL). inodeZ e DNA R BLTUi/—RFOHA
2ROy TR URy TIN5, BLEDEZZERL T,

feezld, 7Ov T (N FEL) ROy FRTVRY I XH 540967% F#IR
LinodeZ &DNA ROy FH TRy I XD 58192%FR L. i/ —FDOTA IR
Oy 7RIV Ry A 5128%FRL T, OKZZUw I L&D,

TPANS AT LA Ta:

ANSARR (FOv 78460 (L)

|FIDFI'E' ‘

TRvIHAZ (7134 MEAL)(S)

| auto - |

inode Z& @/ MEL(B)

| auto A |
root AICF#T570v70EE(R)

5.0 |
VM REOFIvIEENICTS

i/ =KD ()

|:dEfauLt - |

v FALIRIA T v AEEE(D)

| ALTH) Frertn©Q| | ok |

* AutoYaSTZfERL =1 > X b—JLBFIC: autoyastd 7O 7 71 JL T, fs options X
J%#ERA LT, opt bytes per inode DLLRDEZ. -ilCHt L T8192
IC. opt inode density DfEZ-IUCK L T 128ICREIT DN TETET,

<partitioning config:type="1list">
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<drive>
<device>/dev/sda</device>
<initialize config:type="boolean">true</initialize>
<partitions config:type="1list">
<partition>
<filesystem config:type="symbol">ext3</filesystem>
<format config:type="boolean">true</format>
<fs options>
<opt bytes per inode>
<option str>-i</option str>
<option value>8192</option_ value>
</opt bytes per inode>
<opt _inode density>
<option str>-I</option str>
<option value>128</option value>
</opt_inode density>
</fs _options>
<mount>/</mount>
<partition id config:type="integer">131l</partition id>
<partition type>primary</partition type>
<size>25G</size>
</partition>
</partitions>
</drive>
<partitioning>

SEMIIC DL TIE. http://www.suse.com/support/kb/doc.php?id=7009075 2% &BB L TL 12
S UV(SLESI1DEXt3/N—TF« >3 ICIE. SLESIO TN TE 57 71 JLD50% L &N 3
CENTE EHA) RMERXET009075].

1.6 Ext4

2006 (. Ext4IIEXt3DEME LTEBLE Lo BARITZIZRENA DY A XDKRY 21—
L. BKRKIGTENA LB A XD T 71 I, BLUVEFROY ITFo LI M) EYR—FT
BCICE>T EXBBDRA ML —UICBET2HIRZAEL £ L. RIS, BETOy 78D
HTU 77N RTLFIVIINL—FUOKRBLRERILBYE, SEIXEB/NT+—I R
EBHESNTWET, £/, Extdld. Pv—FIF v IHLOYR— b ELUVF/HENMNT
DRALARZYTORMBICED., EHEEZEOTVET, EXt4ICIE. EX2B L VEXX3E DTS
REAFEBELHD, EBE5DT 7ML AT LBEXME LTI I RTEEXT,
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1.7 ReiserFS

ReiserFSM 7R — k&, SUSE Linux Enterprise Server 15CTBRIES N E LTz BIFED/N\—F«
2 aVvEBfsicYA I L—h3BICIE. 1.2.318 [ReiserFSELUEXDET 71 Lo 27 LD
SBtrfsAnDv AT L—ra v ZBRLTIIEEL,

18 HR—bENTVWBMDT 7L R T L

F11 TLinudEETO T 7L 27 LD A4 T &, Linuxh"R—kLTWADLL D
PDT7AINSRTLEEHLIZHDTYT, CNSIFEIC. MOTEED X T 1 7ONBA R
L=—TFTa VI RTLEDEMES KU T—ROEEXRBEZRLET S BN LTHR—
RENTULET,

R ILLLINUXERETOI7 7ML AT LDRAL S

271IRTL EHEA
DRAALT

cramfs Compressed ROM file system (E#EROM 7 7 JL> X 7 1.): ROMA
DEMEINIHRAAAERT 7ML AT LT,

hpfs High Performance File System (NAN\NT7#—I>RXRT 7L R
TL4L) IBMOS2DIEET 7 A IV R T Lo AN ERE—RT
DHYR—bEEINET,

1509660 CD-ROMDIZE T 71 )L AT Lo

minix CDTFP7AINDATLIE. ARL—T0 T2 X7 LICET BEFM
MNAE7AOY TV FEERRET3HD T, LinuxTRIAICFERASINT
T77MIWVCRATLTY, WETIE. 7AvE—FTs XVBDODT7 74
IWORTLELTERINTVEY,

msdos fat. DD HYIIDOSTHEAHINTWVWIET 7TIIL AT LTH
D, IRERFTEITEFLEARL—Ta VI XATLTHERAINTLE
ER

nfs Network File System (Y D=0 7 7AIL AT L) (2w b
J—JROEEDIAVE2a—RICT—XEEATE, Xy T7—72
BETT7 IR EZNHE5ETEXT,
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F27M1NVRTL P

DRALF

ntfs Windows NT file system (NT7 7 1LY X7 L)  5iAEODERAT
ER

smbfs Server Message Block (F—/\Xvt—>7 0w 2): Windows®D &
SHBEEN. Ry FIT—0RBATOD I 7AILT7 IV RX%ZEEEICT S
BRTHEALTWET,

sysv SCO UNIX. Xenix. & & UCoherent(PCEHDERUNIXS X7 L)HEE
o

ufs BSD. SunOS. B & UNextStep TEAINTUVE T, HiARDODEHR
E—RTHAR—FrZINTVETD,

umsdos UNIX on MS-DOS(MS-DOS_E®DUNIX) - 122 fat 7 7 1L X T LIC
BRIN. FABT7 71ILEZERT S EICK DUNIXDERE(/N—
Suday. Uy RLWI7MILA)ERBLEY,

vfat Virtual FAT: fat 7 7 1L AT LZIERL =D DT (RVWI 71

VW2 R—bLET),

1.9 Linux3RIETOARRIET 717I)LHER—F

31

L. Linuxid. BK7 7ML X LT2G6IBR2 N1 RMEHR—-—FLTWEL, F
oo T77ANDRATLICKIBET 71 IILHER— DTV TWVWARWVLED, 328y S XFLE
TORERKI7 71 ILHY 1 XIF2GIBT,

RTE *ia)a“/\'caﬁf“$7 FAILSIXTLTIE. LFS (KIRIET 7L R — b)) =it
LTWET, LFSIE. BEBHmMICIE. 2 NMT FDRRKI7 7MY XZzHR—FLET, &
12 TO70LBLVT 7 4JL/XTA@E—jtﬂ4z(z“/74X777r Jw k. 4KiB7Ow
THA4 ) T LINux@Q 7 7AILET7AILS AT LD, RITOA VT4 A7 74— v k
DOFPRFEZHH L TVE T, RRNOHFIZ. 771 ATFTLTERALTWS IOy o4
D, HERRTHD4KIBTHZ e ZHiRE LTWE Y, BERZJOv I 1 X %=FEHY
BLMERIFERDE T, AIN—-RTAvIZFERALTWVWRES. 1.2 [TJr71ILELUT 7
ANV RTFLDEAY A (A VT4 RTTH—< v b 4KiB7EI WA ) ICEEEDERK
774N HAXE TF77ANDRTLDEBOYAILIDKRETVCEDHD XY,
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Q xsE N ofEH
O a7ILTOHET: 1024/\1 k =1KiB. 1024KiB=1MiB. 1024MiB =
1GiB. 1024GiB=1TiB. 1024TiB=1PiB. 1024PiB=1EiB ( INIST: Prefixes for Binary
Multiples (http://physics.nist.gov/cuu/Units/binary.html) 2] HBERL T I L),

R12IT7INEELVIT 7N RATLDRAY A X(F T4 X097 x—< v b, 4KIBTOY 741 X)

771V XT L(4AKIBT 77 AN AT LDERY  T7AILDERTAX
Ay o491 X) 1X

Btrfs 16EIB 16EIB
Ext3 16TiB 2TiB
Ext4 1EiB 16TiB
OCFS2 (High Availability 16TiB 1EiB
Extension CERRIEEAR. &

SRABHD T 7AIL R

7 L)

XFS 8EiB 8EiB
NFSV2 (U 24 77> LAl 8EiB 2GiB
NFSv3/NFSv4 (2 217> 8EiB 8EiB
1)
O ==4E

K12 177140 BELVT7AIINSRTLDERY A (A VT4 R T 44— Y

B AKIBTOw OB 2) ) 1d T4 RO T 4=y FROFHIPRICDOWTEBL TULWE
Fo Linuxh—RILIF. BIETBZ3T771IILET 7ML RTFLOY A XIZDOWVWT, B
DFPEZFRELTVWET, BIEOYIARTEICIE. ROF T a>hHD FT,

i 1% 7 4 4l

RNEYRYRTFLTE. 77U YAXH2TBQ N1 NEBIZLIETEE
Ao
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T77AINSRATLDOYAX i3
T7AINS AT LOYAXIE. &K2 N1 FETHETY, LHL. COFIR
& IREEAARLG/N\— P T 7 BEARRERE%Z EBl>TWE Y,

1.10 Linux®OAh—IJLICHBIFTBR XML —DHIPR

#13 T2 L—20FIE) 1ICe SUSE Linux Enterprise ServerlCBEE L 7= X L —JICET 3
H—RIILDFPRZXREDHTVLWET,

R13: A L= DOHIR

2 ML= DR HIPR

HR— FINBLUNDR A 2—4y N1 16384 LUN,

B—LUNHT=-DDNNXDRAE T 7 4 FTEFIR, FNEND/INZIDN
BEDOLUNE LTHRHONE T,

KEOFIRIF. 2=y FHT=DDLUND
. HBABT=D DE—7 v FOE(T 71
NF ¥ ZILHBADIZEIE16T77215)IC K DR
FOXET,

HBAD AL HEHIR. EEOHIRIF. > X T LDPCIR
Ay FOETREDEXT,

ARL—=T4 YT RTLBIEOD. TN 91024, REOHIE. T/ ZESXFS
AARYN=RILVFNRIAGENIAOEAE ORIICLDET. ThIFRILF/NRY—

(&5t) IWADIYNAIVBEHTHD . COFIR
DNEBERZIHZRIFBPIELDHTER
ER

RATAA(TAYITNAZAIL) ExAS8EiB,

111 774N AT LD TN a—Ta 20

AIETIE. F77MILZATLICEETZV OO DOEHMOBEEYE. ZXS5NBZERFEERICDOWV
TEHBBLEY,

28 Linux®@ A —RILICEIT B X L —2 DOFIR SLES 15



1.11.1 BtrfsT5—: 7 /\1 RIZZEZEIFEH A L

Btrfs7 7 ML AT LZFERLTWVWBRIL—F/)N—Ta>2avIlT—RZEZTADELLRED
9, [No space left on device] EWSIS—HRRINET,
EZZOoNZERL COBEDEREKICOVWTIE. COBDBEEZBBLTIEIL,

1.11.1.1 SnapperRF v 7F> 3w bMI&LdT14 RIVBEDFER

Btrfs7 7 1 )L R 7 L TSnapperHh'BfEL TLW3IHE. No space left on device] H'F
TEON3BEIF. BEIE. PXRTLEICRFTYy T a3y b LTREINTWVWS T—2H'%
TEBRDICRELET,

Snapperh* 5 WK DA DR F vy Fo a3y b ZHIBRT R EIFTEERIN RFvTFoavhid
TICIFHBRESNABVD T, BERBEDEBRESNBRVETEELDD X7,

Snapperh*5 7 71 ILZHIBRT B ICId:

1. wWRIVY —ILZRE T,

2. OV RZFOYTRT. 7222 Thtrfs filesystem showl Y ASL £9o

tux > sudo btrfs filesystem show

Label: none uuid: 40123456-cb2c-4678-8b3d-d014d1c78c78
Total devices 1 FS bytes used 20.00GB

devid 1 size 20.00GB used 20.00GB path /dev/sda3

3. DKL SICANLET,

tux > sudo btrfs fi balance start MOUNTPOINT -dusage=5

COOAXRYVRIFE. T—REEXRIZIFFEOT—XFvy > IICBEELT. ZDRE
ZEYYI L. XEZTF—RICBEIDETLELS e LET, COMEBICIEILIESSDMD £T
(1ITBTEEFME) DS WIBFRH S X T LISFEHAREE T,

4, SnapperDRA+v 7 ay b E—EBICLET, ROLSICAALFT,
tux > sudo snapper -c root list
5. Snapperh 51U EDRF v Fo a3y b ZHIBRLE T, ROLIICATILFT,

tux > sudo snapper -c root delete SNAPSHOT NUMBER(S)

MIRPEVWRFTY T3y bZRIICHBRLTLIETV,. dVWRFTyFoay hE
. ZLOBREXHEAHALET,
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COMBEARELARVESIC. Snapper®Z ) —> Py F7IILTAU X LABEETE T, S
ICDWThd, FEIEH« Ry . B7Z MSnapperz2 B LY AT LOEBLE X+ v Foay
FEIE . 7512 V)= 7y 7L X L) ZBRLTLKEESVL, XRFTyFoavhk
1) =27y THEIET R EMEIE. EMPTY *. NUMBER *. & KT TIMELINE * TY,
771 AT LT« XY TBtrfsk Snapperz R T 356, IZEDX ML —JED2ED
T4 RVBREZHERLTES CEMHEREINE T, YaSTN—FTr>aFid IL—rT 7T
AT LTBfszEATRHBEDA ML —CRe LT BIFNICIZED2BO T AVBRESR
RELET,

1.11.1.2 0OJ. 295v>a. $&UF vy aD T 7AILICELD T R
AEDEH

SRATFLTARINT—EZ TV 20XV D DDHBIHE. /var/log. /var/crash. /
var/lib/systemd/coredump. & /var/cache 'S5 T 71 ILEHIBRT D HENHD £,

Btrfs root 7 71 IL X F LD TR 2 —L /var/log. /var/crash&B LU /var/

cache ', @E DRIERHCFIBRIRER T+ R AR—IADIRTEFERATE. AT LICFE

BOYRELFT, COWRREEE T S78. SUSE Linux Enterprise ServerClgH 7R 2 —

LICX Y BBtrfs # —Z DY R— b ZR/RMIT B L SICBRD LI FMICDOVWTIE. 1.2.518
(DR 2—LICHd 2BtrfsV 4+ —2 DU HR—F) ZBRLTIETL,

TRARBEUVARERAOTYL VTR BICT TV =23 D EEICI v ad 356, O

T THMREFEESNTWS /var/lib/systemd/coredump ZHEER T 2 HTEF X T,

1.11.2 KEARO T 7AI> AT LTOY T DK

SSD(Solid-State Drive) s &> > 7O azZ v asnfcihRl) a—LTIE. 770X
TLICE>THERINTLWAWIT Oy I L TTrimZzRIT9 3 R TY, SUSE Linux
Enterprise Serveri&. unmap £7cld trimDFEZHR—bTEI3ITRTD I 7MIL R T LA
T. INSOREZRERICHR—MLEFT,

SUSE Linux Enterprise ServerTHR— SN2 7 71> X7 L(BtrfsZBR < )DTrimDH &
¥ LTl. /sbin/wiper.shZE{T923 %2 H#OLET, CORXI )T NEETT 380
IC. #49 /usr/share/doc/packages/hdparm/README .wiper ZFA TL7ET LY IZEAED
TR MY IELIOT =N IFLTIE. Triml3BIEIERTINETS TS, 771 RT
L% -0 discard TYV Y b TR LIE. NT =TIV ZADETZHL. SSDOEMICELE
ZE5EZ3ehHB10H. HRELEFEA
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ZE5: BtrfsTwiper.shZz{ERALABWVWTLLIZT L,

wiper.sh X7 U 7 hE. SAEZTABETY VY FEINTEXXAB L UXFST 71

WO RT L SiARHAABRTIY VY T2 MERENTEXt2. Ext3. Ext4. &
KUXFST 7 ALY AT LICTrimigEZzRITLF 9. T— 2 ZKIBT 3 AI6EMD
H37H. Btrfs7 71 Il AT L Twiper.shZERALAEVWTL TV, KHD

IC. btrfsmaintenance /N7 —2 D—EFTHS. /usr/share/btrfsmaintenance/
btrfs-trim.shZEHAL T &L,

1.12 ENNE#R

CCETICHBLIER 7 7AW AT LAO7OS T2 MMl HMBDOWebR—SHH D
To TCTCHLWLWRFaXYMEFAQ. EBICX—U YTV N ZBBITEZEHNTEEXT,

e Kernel.org®Btrfs Wiki: https://btrfs.wiki.kernel.org/ #

e E2fsprogs: Ext2/3/4 File System Utilities: http://e2fsprogs.sourceforge.net/ 2
e Introducing Ext3: http://www.ibm.com/developerworks/linux/library/|-fs7/ 2
e OCFS270O< = ¥ bk http://oss.oracle.com/projects/ocfs2/ 2

Linux7 7 1LY AT LADRREWARTILF/IN— b Fa— k) 7JLIE.  TAdvanced File System
Implementor's Guides (https://www.ibm.com/developerworks/linux/library/|-fs/ a)iZdp %
IBM developerWorks TRDI73 &R TEF T,

T7AIN AT L(LInuxT 7L AT LIRS W DEF L LWEBRIC DWW TIE. Wikipedia
7022 b®D Comparison of file systems] (http://en.wikipedia.org/wiki/
Comparison_of_file_systems#Comparison 2)Z&8B L T T L,
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2 T7AINATLODYAIEE

T7ANIRATLDOYAXZEE(N—T4> 3> LER) 2a—LOY A IZBLRERBLAL
TSV ZERAL T, MIER) - LOERAERREZE P LD, ¥R 1—-LT
Be LI ERAREREZERALIEDTEET,

2.1 1ERBI

N=T1 23>V EIFHER) 2 —LDOY A XEEITIE. YaSTN—T 1> aFZFERISC
ExEBMOLET, €DOBE. 77 ML AT LIBBFNICN—T1 > a > IR a—LD
FLOWHAXICEDOETHABINE T, /2L, YaSTTIR 7 7ML R T LOY A AEEIE
PR—FINTLLBVDT, ROELS BT —XATRFETHA XZEETIHEDNHBD XTI,

* VM GuestDRE 71 R D1 XZzZE L1,
* NAS (Network Attached Storage) DR 1) 2 —LDH A A= ZEE L1,

e FEITN—T42a> DY A XEZZTEL#(fce 21X, fdisk F7-Id parted ZfEF).
FRIFHBR) 2 —LOYAXZEELTIE(FE ZIE. Lvresize Z{ER).

° Btrfs7 7 1 JLY X7 L% M@/ Ng %35 & (SUSE Linux Enterprise Server 12D = Tld
YaSTIEBtrfs 7 7 1 L AT LADIAKDH%ZEHR— L TWLWET),

22 A XBEDHARZA >
T 7ML RFLOYA XBEICI, F—REESTRMEIRST U RIPHEVET,

EET-2ONYITY TS
F—ROBEEBITBICE. F—EEBTNYITYTLINE, HAXEELZR %
B L £

T7ANSRATLDY A X2EET B35 RDOAA R A IR >TLRE L,
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221 HAXZEEZYR—FLTWET71ILIRT LA

A a—LICERERERBREZREPCESRLDICTBICIE. T77MINS AT LD A IEE%E
HR—ELTWBHKRENDHD £, SUSE® Linux Enterprise ServerTld. 7 71IL AT L
Ext2. Ext3. BLUVEXtAICX LT Z77MINSRTLADY A AEZEEI—T1 VT ZFERATE
F9, COA—Ta)T1ld RDESICH A XDERHETR—LLEFT,

R21L:IT7AN AT LY A ZEZBEDOYHR—F

771NV RT A A—FT1VTr B X&28mMELEK) B XOHURE(HED)
Btrfs btrfs filesystem A>51Y Tz4
resize
XFS xfs_growfs ke PR—brINTVE
Ao

Ext2 resize2fs FOoSAFEEA FATSA2DH
721>

Ext3 resize2fs FSAFLEEA FTTADH
T4

Ext4 resize2fs FoTAFLEA FATZA42DH
724>

222 T7AIINI AT LDOY A XDENM

TINA AL THERAURRBRERBEXZTI7IINATLZILKTZ . EEAY I %
BETBEHBTEET, 771 RATLOY A XZILKT BE1IC. BT TN R £
FRIEAR) 2 — LD A X ZBARLTHEVWTL T L,
T7AIWNSRTLICIERABY A XZIBET 2551E. TOFLWI A IDNROEEZ®/ET
HhESHZERTHIEL TIETL,

« FLOHARIE, BEF—20Y 1A XEOREBIFNERD FA. TDARLL,
F—anEbNET,

¢ T7AMINS AT LDY A XIERARELBRELDASITERVOT, HLLYAX
iE REDOTNA AT A IUTTARITNULERD FE A
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223 TF7AILNI AT LOY A XDHIHE

TNAZXEDT 7 '1’)1«/ZTAG)"JL’]’Z"a?l’:}'J/J'JZ"é'Za[m =N A AN R O W OE SR f
THESHEHTHREL TS

e HLLWHAXE, BIFET 2D A XEDRELBITNUERD EFEA. THRLIE.
T—aDRONE T,

T7AMIWN AT LY A XNIERAFAREBRREL D AT TERVDT, FILLWIHTIX
. IREDOTNA A1 ZUTTHRITNUIERD £FEA.

FAIWSRATLRMRESINTWVWBRGHRIER) 2a—LOY A X ZHIHT 315681 T/\1 X,
ittztumaﬁ‘]‘\ Va—LOYAXZHELESETBRIC. BT T 7AWV RXTLOY A%
HIRL TEEE T,

O ==:xrs

XFSTT7 =Y bENLET7AIINIRATLOYA X2 NTZCIFTEEE
Ao XFSTIFED L SBHBEDN Y R— TN TVLLRWVWEHTT,

2.3 Btrfs7 7 MIL> AT LD A XDEE

Btrfs7 7ML AT LDH A XE. T77AIATLDRIYTYFENTUVWB EZFIC. btrfs
filesystem resize ANV Y RZFRALTEETEEXT, 77 1IN ATLDIYT Y MRICH
1 XDEMCENDOEAERITTEET,

1. ARV —ILzAETE T,
2. BEIBT7AIINSRATLNN I FENTWVWBRC E 2R LT T,

3. ROEESHDAETbtrfs filesystem resize AV REFEALT. 771X
TLOYAX%ZZEELET,

T7AIWN AT LDY A X% TNA ADERAIRERRAY 1 X EFTHERT BIC
& MDODELSICAALET,

tux > sudo btrfs filesystem resize max /mnt

T77AIN AT LEREDY A XICHERT BICIE. XROOATY Y REANLE T,

tux > sudo btrfs filesystem resize SIZE /mnt
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SIZExXZBRIDH 1 X (N1 NEAM) TEFHEZ £9, 50000K(F O/

B)e 250M(XAH/NA R). 2G (FAHANA B)ARE, BOBEMNEZIEEIT S CHTE
F9, Flld. TSR (+)BBEFERIETIFTX(- )52 EOFICMHITEZCICK
D, IREDOH A XN TRERZIBEET S LHTETET,

tux > sudo btrfs filesystem resize +SIZE /mnt
sudo btrfs filesystem resize -SIZE /mnt

4. ROESICANLT. YUY PSNET 7 ALY RFLICHT 311 AEEOHE%E

FrxvILET,
tux > df -h
TARXZ7)—(df) ARV RIE. T4 RVDEFTA X FREINETOV I &

V771N AT LATERAERTOVIBERTRLET, -hA T avid. Hiaed
WERTH Y X2HALEFT (1K 234M. 2GHE),

24 XFST 7AW AT LD A XDEE

XFS7 7 ALY RF LD A I T7ALSRATFLARIY FSNTNB L S
IZ. xfs_growfs X &AL THEMTEE T, XFST 7 1LY RF LOY 1 RERINT
BCLIETEE Ao

35

1.

2.

RIAVY —IILEZEEET,
EETRIT7AIATLDINTIVFEINTWBR e 2R LET,

xfs_growfs AV RZEFHALT. 771N RATLOY A X ZEPLET, XIC.
T7ANSRTLDYA X%, FATREGRAEXTEYIAZRLET, o4~
> aVICDWTIE. man 8 xfs _growfs ZEEL T LT,

tux > sudo xfs growfs -d /mnt

RDESICAALT. RIY ST 7 ALY AT LICRT BY 1 XEBOHRE
FrvoLET.

tux > df -h

TR 7 —(df)AX >V RIE. T4 RIVDEFHTA X, FRIN-7Ov I &
V771N AT LATERAER IOV IBERTRLE T, -hA > avid. HiaPd
WERTH Y X2HALFEI (1K 234M. 2GR YY),
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2.5 Ext2. Ext3. F7/IZEXX4DEZ T 7 1ILS AT L
DA XDEE

Ext2. Ext3. BLUVEXX4T 7ML AT LDH A XIE. EN—Ta>a>HBIYo> EhTWL
ZHESIHITH DD 5T, resize2fs AV REFEAL TEMTEET, EXtT 7MLV X T
LOYAXZFBESTICIE. T7AINRATLET IR IDY R TIRELRHD £7,

1. WKV —ILzRAETE T,
2. 771N RTLOY A XA BETREBNR D BHEIE. 7RI FLET,
3. RDEEBDDHET, 77AINSATLOYA X Z2EELET,

o J7AILYRATLDYA X% /dev/sdal EEENBZT/INA XD, FIBETRELREAK
YA XEXETIKRTBICIE. RDODELSICAHDLET,

tux > sudo resize2fs /dev/sdal

SiZeNTR—FZHEELBWEE. YA ARIN—T1> 3> XTI 4Lk
BESNET,

o J7AINIRATLEREDH A XICEETBICIE. KOOIV REZANLET,

tux > sudo resize2fs /dev/sdal SIZE

SIZENTGA—RIF. BRENET 7AWV AT LOFHH A AEIBELE T, B
ZIRELBWEEDsize/NTA—ROBEAF. 77NN RXT7LOTAYIHAX
T, A7 3> LT size/NTA—RDEAIC. ROBEMIEEFD1IDEFIF
BENTEFEY, siFS2N1 bDEI R, KIFFONA M1FO/NAT FE1024
INA Ry MIEXANA b GIEFFANAL M ERLET,

YA XEENTTIBETHELT. HFITLET,

4, 77MIN AT LRI TN TUVRWVESIZ. CORET. 771V RATLEY
o RLEY,

5. RD&SICAALT, YUY MENIT 7L RT LISHT 351 ZEEOHR%E
FIvULET

tux > df -h
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37

TR 7 —(df)AY >V RIE. T4 RIVDEFHTA X FRIN7Ov I &
V771N RT LATERAER IOV IBERTRLET, -hA > avid. HiaPed
WERTH Y X2HADLEFT (1K 234M. 2GR YY),

Ext2. Ext3. FTZEXX4DET 7 AILS AT LDY A XDEE SLES 15



3 UUIDICKBTNAMADIY V> K

AKIETIF. T/ R%(/dev/sdal & &) D1 D IZUUID (Universally Unique Identifier)
ZEALTI 7ML RTLTNA R%Z2#A T2 HEICDOVWTERAL £9, SUSE Linux
Enterprise Server 1206, 7—hrO—A 7 7A4)L K Jetc/fstab T 7 A I TIET 7 4L LT
UUIDAMER TN TWE T,

3.1 udeviC & BkENERT/INA R

LinuxZ1—=JL2.6LAB%. udev ICk > T KR TNA XBZFEHALIENA /devTr LY
FUDI—HFIAR=ZAVVa—2a P REETNET, SXATLISRLTTNA AZEME
ISHIBRT 2B EIE. Ry b TSI X T LD—EE L Cudev HEITEINE TS,

W=DV RADRFETNA B DERICERTNE I, udev)L—ILDA>TFX
NSO F ¥ (/etc/udev/rules.d T+ LI FUTER)IF. IRTDTa AT T /N1 R,
TINS5 DRBIEFPHZT /NA RIFERSINZEGRICADS Y. ZE LA ZIRMEL
£9, udevV—J)LIE. A—RILHMERT B IRTOXZETOAYITNA RZFFAXR. —F
DINR. RSATRAT, £RET 7N ITLICEDOVWT, Z—Z V7L —I)L%EH
L¥d, udev HOIMBIL—ILZTEET SHEICDOVWTIE. TWriting udev Rules (http://
reactivated.net/writing_udev_rules.html) 2] ZBRBLTLETL,
BRARA—RIRHEDOTNA R/ — RAICMZ T, udevid. /dev/disk T+ LI FURDT
NARZRA Y NTBKGENRD VR I ) IDIVZR2FFLET, CDTr LUK
g, T5IC. by-id. by-label. by-path. &P by-uuid DEHTFo LI MUICHES
nxd,

Q :uuDv T RL—%
udev UAD 7O S A(LVMP md R E)H. UUIDEERTZZEDLHD EFTH. 15
DUUIDIZ /dev/disk iC ) A FTNEHE A

3.2 UUIDDIERE

UUID (Universally Unique Identifier)id. 7 7ML X7 LD128E Y FOFESTHH. O—
AN AT LMD AT L2EFISESBEBGHAFTY, UUIDIF. > RTFLN—RTT
TERERA LAY TZEDS—RO—Ee LT SVALICERINEF T, UUIDIK. @&
B. TNARBERER T ZHTBDICERINET,
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JEXEIE TRERD ) T/N1 R%(/dev/sdal BE)EFRTZ . A NL—JFBMLIEE
Z. YRATLDT = TELBLCABBZAERMDLHD £9, 7z zIE. root(/)h' /dev/sdal il
EDHTHENTVWRES. SANZEGELICBERIES AT LICN—RT1 RV ZEBMLTI%E
IZ. /dev/sdglICBEIDHTINZOEEMLAHD T, CDFE. 7—bO—LHREL /etc/
fstab 77 AN ZRABTIHBELHD. €5 LHRVES AT LIFEETETHIARDET,
COBBEZLE I Z100H%EIE. T— b TFNAROT—rO—HE T 71ILY /etc/

fstab 7 71 JLCUUIDZERAY 3 Z & TY, SUSE Linux Enterprised/N\—< 3 > 12L4[%

& CNDTTFILETY, UUIDIE. 7ML AT LDTANTATHD., R4 T%H
T4—X Y b TNIEEETEEXT, TNMRBOUUIDZFERT B EORBEELT. IDX
TEEIRNILTTNA RZHAT B HEDHD £7,

UUIDIE. V7 R 7RADTFNARDT7EYTILCREBODEEY L THFERATE XY, RAID
MMEREINZ . md RSANIE. TNALXDUUIDEER L. £DfEZ md XR—/N—TAOw Y
ICREFLEFT,

oAy o571 ADOUUIDH. /dev/disk/by-uuid T+« LI FURTEDIFZZEHNTE
x99, freziE. UUIDTY RUIETRDESICHD X9,

tux > s -og /dev/disk/by-uuid/
lTrwxrwxrwx 1 10 Dec 5 07:48 e014e482-1c2d-4d09-84ec-61b3aefde77a -> ../../sdal

3.3 EMEHR

udev ICK BT /N1 ABEOFMICOWTIE. TEEH 7 Ry ( $F22E Tudeviz L 238mh—=
LENr 2Rl ZBRLTETL,

udev IV Y ROFFMICDOWLTIE. man 7 udevZEBLTLLETLY,
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4 TJOvITNARBREOZRExvv 2T

ZRET vy ald 22U LOBTEREINSER/OHAF vy v 2T, 1DIFMERTHSD
DOOLEMm%EEEAXDOTOY 7T NA XA(N— R T4 AO)NRREIN. BI1DIEEMMETH S
HODT—RIBRIEZESRICKITLET(SSDT7 ZvaTa RITKRE).

SUSE Linux Enterprise Serverid. 75 v> a7 /N\A RBEARDT/NA A EDEDF v
YT RIC. FN®Nbcache BL U lvmcache EWS2DDERZY ) a—2 3> uERELT
W35

4.1 —RZHY7SFHEE
KIETIE. Fv v aBEREEDHBETLISKERAINEIVWK DOHODAEICDOVWTEHALEY,

I1JL—>3y
HEIOvIDEIAE—%TNA ABTHEHTZ I,

Fig
BEBTNAZADESERELETNA ZANDIA T L—2 3>,

PR
ERBTINA ADSBEERLET/INA AINDIATL—>3,

EETFNTX
RBEECTERLRIOVITNA R, gLWHN Fr v aT/NA X EOIE—DOREERH
RIENTVWB(ERVS—ICEDET) HEIJOVvI7OIE—DEBICESENE T

FryyoaFNnN_1R
INARETERATOVv I TN o

XARATF=RTNAL R
FryPallA-oTW3JOv I, =T 7Av I BLUVRIS—FTI I Y
ERAITIEMDEY FZEBRTINEEDT/NA R, COBFERISFYYIa2aTNTR
ICEEB T CHTETERIN FEICHRIFITAZCICED, R a—LIYR—T v TR
BOTREICTBDCEDTEER T, L ziF. BEMZHRLTEIOHDIT—r LTEH
ETCEET, XEXT—EFTNAREZFATETSFvyvaTr /N1 RIE1DFEITTY,

A—=7T«1070v7
fsho7OEZAF vy alllBBESN T —2 7OV IICETAAZITOIHA.
DFvyadhTWdJOvIiE. FvvPalATEESINTVLT, TOTNAR
ICHS—EEIACHKRELRH DD, 4—FT0] EX—0UENET,
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Fryas2X
|/OREDEKIE. £9. FrvwiatNiTNA1RDFvvazBRBLET, BXRT
NIERROD LB > FE. TN XABERZRRLEFITHA. CHIFERTI, TN
 IXxvyvyPa3IRX) EMUED,

Fryviakyh
ERINFERF vy a2 INTNAIRDOF v v alTROD - 15E. TDEIT
ERICIEHEINET, % TFvviakby b EMUET,

d-ILRk*vyva
EHDMTNTUVRWNED)F vy aDI T FrviaIX) #5IFRILE
Fo Frwiadhic7Ov I TN\A ZDRENELICONT, FvvyPaldgT—&T
WlEINTWVWE, Tox—L1 IZBDET,

DA —L¥*xvya
T TICRSHDDELDEHEINTWVWT., Fyrviaby b ICRZEINGVF v Y
D= N

42 Fy v FE—R

ZEBXvv I aTERATNIERNEGXT vy v TE—RIF. S9Ny o). TS50
2I—1 . S4TSR LKV TNNZAXRIL—) TT,

2l AR/
FrylatNTWBRTJAVZICETAFNET—RIE Ty v allDAEZTIAE
N, #F0JAOvIEIE—FTo Y=o NEd, CNETI7A4ILMDF v v VT E—
KT,

1 FRIL—
FrvladhTWaT7OvIADEZTAAIE. ERTNAMREFv v aT/N1AD
mAICEY FTEFEFTRTLERFA. ZAMRIL—] ¥ vaTld. 2U—=27
Oy I 1) —VRIREDEF X T,

>4l Wi Ao 0
FARZAN—F vy aBAHRDFETTH. EFIAAI/O0E. FvviaZz/NT1/INZL
TKBAML—JICBERESTAEFNE T, COFETIE. BRICBHRAAATNERVE
FTAA/OICE2TF v v 22DV EWNNCHRZDERSCZEDNTETEFITH. REEFA
FNTT—ROFAHAIAABEKRT IFvyviaIX) BMEEL. BRAENILIIL—D
DS DFHAAHSDREICED, LATUIHBIMT R VWS REDHD £,
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NZARXI)L—
TINZARI—1 E—RZBWCTRICIE. Frv2ah o) —2THEIBENHD
9, HiArAAE. Fr vl azEzNANALTEETNAADSEHRTEINET, EF
AHTEET N RTERER SN, Fyv>adOv ok MEMb) shErd, TR
Z)L—1 Tld. T—REEEIHEIFINDI D, T—REEUHERICTE i<
FrylaTNARET VT4 TETEET, ETAADERITINZICONT. Ty v
DalFRAICOA—IRIZED EFT, BTEFY v aDBEUZREETETIHE. £t
|& invalidate cblocks Xwt—CZFEAL TESMZHFRIAETET 3HEIFE. Frvvia
FTINAADERL T A—LTHBRBIC. TNAR%E 5S4 8XIL—1 £E TS50 RNy
71 E—RICUIDBEZZ A TEET, #nUANDFEIF. BHOFvyvI VT E—
RICUIDBZBHIIC. ¥y v aDRBRZHETET LT,

4.3 bcache

bcache [FLinUxA—XRIIL 7OV IBDF v v a2 TY, 18l EDERLETA RIKRZ1T
(SSDHE)ZIBRULDEERERBRN—RT AIDF vy a8 LTEESEZ ZEHTEE
9o bcacheld. ZA MRIL=CFA MN\y I EYR—NL. FRITZ 771 ITLDS
WMIZILTWET, 774 ETIE SSDDEATHD. T VR LGRHFRAHETVRELEZTAH
DHDF Yy axRTLET, TR MY TR —NDIEN. NATIVRODXL—=TL
TICHBELTVETD,

43.1 FELHH

e 1DDF vy aTNARZFEALT. FROBONYF VI TNARZF vy aTE
E9. NyFVITNARIF YT bRESIVERFD S 251 LICERS K U
TEFEY,

e RERY vy AT UHABEELET, FvviadNvF oI TN REEGEDD
BE5ICHBBET. ESRAAIFTTLIFEA

° BET B35S, SSDAND ST v I EFIRLET,

o ERICHENRSA NV IRE, 4—T4T7—RFEICY - FENIJEFTEETAZ
nx9o

s BEARIETOREAICEITZLEN cE5aHE,
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4.3.2 bcacheT\1T XDy 7S

CDIETIE. bcache TNA XDy b7y T BEBOFIE=HBL £,

43

1. bcache-tools N\wo—>%A4 VXA M=)ILLET,

tux > sudo zypper in bcache-tools

2. NvEVITFNARZERLEFT(EBEIIEHAR 1) TN XA N—To

Yav, FLERBREOMOBFETOVITNARZENYF I TNARICTBZENTE
=R

tux > sudo make-bcache -B /dev/sdb

FyvaTNA Rz LTI (@EIESSDT+ X 7).

tux > sudo make-bcache -C /dev/sdc

COFITIE. TZAILLOTOVIHA XNy b A X TH3512BL 128KB%= fi
BLTWEY, 7OV I A XENYFUITTNARDEI 2514 X(BEIF512F 71
4k) E—L TVBRREBELHD FT, N7 v b1 XiF. EFAADEBRER S ToDIC.
XYy VITNAROEBEETOAYIHTAIE—LTVWBRRELRHD X7, T R,
O ADAKDN— R T4 AT EHEETOY 751 XH2MBDOSSDEFERT 3BE8. D
ARV RIFRDESICHED XY,

sudo make-bcache --block 4k --bucket 2M -C /dev/sdc

O bY MEEFNAZDOYR— K
make-bcache (. BEDONYF VI TNAREF v v aT /N1 X = RIRFICESfR
BLUOBRTEET, COBE. BOSFETEFryvyiaTNAMRZNYFVY
TINA R T DHEIIDH D FE Ao

tux > sudo make-bcache -B /dev/sda /dev/sdb -C /dev/sdc

4. bcache TN\N1 RIIXRDELSICRKRTINE T,

/dev/bcacheN

TBIC. RDOESICHRTEINE T,

/dev/bcache/by-uuid/UUID
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/dev/bcache/by-label/LABEL
bcache T\ AIIBEDAECEREICTA—I Y FELVIIVRTEFET,

tux > sudo mkfs.ext4 /dev/bcache0
tux > sudo mount /dev/bcache® /mnt

bcache 7 /N1 Xl&. /sys/block/bcacheN/bcache IZd 3 sysfs ICk> THITEHITET £
ER

5. XYY aATNARENYEVITTNARAOAAEEERLIEE. NV ITTNAR%E
BEX vy a2ty MIEGLT, Sy vl azxBRCTINELHD X,

tux > echo CACHE SET UUID > /sys/block/bcache@/bcache/attach
CACHE SET UUID I /sys/fs/bcache THEEETE £ 95

6. 77 A4JLETIE. bcachelINXZRI—F v v VI EF—REFERLE T, L ZIX
NESAMNYIICEESTSICIE. ROOAT Y REERITLET,

tux > echo writeback > /sys/block/bcache®/bcache/cache mode

4.3.3 sysfsZzf{EA L 7cbcacheDEKE

bcache 7/N1 RlF. sysfs AV R T T —R%EFRAL T VX1 LREEZREZLE T, D
KSICLT. bcache N\F VI T4 RV EFvyiaT« AVOEZZEELID. EHAK
MOFEtERTLICDTEET,

bcache sysfs DE/NTX—RD) X MMIDWTIE. /usr/src/linux/Documentation/
bcache.txt 7 71 JLDFAZ B L T 7T L\, FIZ. SYSFS - BACKING DEVICE. SYSFS
- BACKING DEVICE STATS. &K TUSYSFS - CACHE DEVICEDE LIS 3> Tk ->TWLWET,

4.4 T1vmcache

lvmcache (&, FRIBARY 2 —L(LV)TERINZ T v v VI XH=ZXLTY, dm-cache H—
FILRSANEFERBL. A RRIL—=(T7AILRNBELUVSAI NV IDF Yy VT E—
RezHR—FLZEYJ, lvmcacheld. T—RD—E%2 XD SERT/NBEDLVICEINICRITT
BLICE>T ABRETERBWVONT #—I > RZELEEFT, LVWMOFHICDWT
(& /8= R TERIEAR D) 2 — A (VM) ZBBLTLET WL,
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LVWMTlE. CONBRETEERRWVE Fyviar—ILLV) EHVFET, —H. KBE TERE
Bz TESALV) EMUEY, dm-cacheDEHIH 370, LVWMIF. ¥y v aF—ILLVE
THIC TFYyoaT—RLW] & T¥vylaXZTF—21LV] EWS2D0F /N1 ZAUZHEIL
¥9, FrvviarT—AWVE FEORLZBNC LT ERlVvAS5DT—427 0Oy o010
E—DRIFINZHEATI, FrvviaXET—2LWICIE. T—27OyIMRESINTVS
BRREIRET R 7 HT T4 VBRI EINE T,

4.4.1 1lvmcacheDHTE
CDIETIE. WMR—XDF v v YT DERECEREDFIE=HAL £,
1. BRWVEERLET, FILLWWEERT I3 EIEOLVEFERL T, 82LVICLE T,

tux > sudo lvcreate -n ORIGIN LV -L 100G vg /dev/SLOW DEV

2. ¥y v arT—42WNVEERLET, COLVICIE. BBEWVHASDT—2T 0Oy I ERS
NEJ, COWVDHAZIWF vy a1 XIZHED, Fvvia/—IILLVOYA XL
LTHREINE T,

tux > sudo lvcreate -n CACHE DATA LV -L 106G vg /dev/FAST

3. FrvuiaXaT—RWNVEERLET, COWICIE. FrvvlaT—ILXZT—2HH%
MEhFzd, COVDOHTAXIE. FvvaT—2LVDH10005D1ICT ZHENDHD
9, Y1 XIF8MBTY,

tux > sudo lvcreate -n CACHE METADATA LV -L 12M vg /dev/FAST
CNETIER LR 2a—LO—EBZRRLEFT,

tux > sudo lvs -a vg

LV VG  Attr LSize Pool Origin
cache data lv vg -wi-a----- 10.00g
cache metadata lv vg -wi-a----- 12.00m
origin lv Vg -wi-a----- 100.00g

4, Ty v aT—ILWVEIERLE T, T—RWNVEAEZT—RWNEZF v v aT—ILLVICE
BLEI, AFICTFy Yy aT—IILWVOIEEZRETET X,
CACHE POOL LV IX. CACHE DATA LV DA% T £,
CACHE DATA LVI&. CACHE DATA LV_cdataZ WS ERIICEEINT. IERTICAD F
ER
CACHE META LV, CACHE DATA LV_cmetaZ WS EHICEEINT, IERRICHD F
ER
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tux > sudo lvconvert --type cache-pool \
--poolmetadata vg/cache metadata lv vg/cache data lv

tux > sudo lvs -a vg

LV VG  Attr LSize Pool Origin
cache data lv vg Cwi---C--- 10.00g
[cache data lv cdatal] vg Cwi------- 10.00g
[cache data lv cmetal] vg ewi------- 12.00m
origin lv Vg -wi-a----- 100.00g

5. FvvlalVZERLFE T, Fvvia/—ILWVZESLWICUYILT FvyvalVv

ZIER L £95

A—HYH 7V RAEGF v vl alVIFERLVOZRIZ5| THME. ERLVIFIERTRLVIC
72> TORIGIN LV_corig& WO RFICEEINE T,

Ty v alVid, ORIGIN LVDRHIZS|IHE XTI,

ORIGIN LVI&. ORIGIN LV_corig& WS HFICEBINT, IERRICHKED XY,

tux > sudo lvconvert --type cache --cachepool vg/cache data lv vg/origin lv

tux > sudo lvs -a vg

LV VG  Attr LSize Pool Origin

cache data lv vg Cwi---C--- 10.00g

[cache data lv_cdata] vg Cwi-ao---- 10.00g

[cache data lv _cmeta] vg ewi-ao---- 12.00m

origin 1lv vg Cwi-a-C--- 100.00g cache data lv [origin_1lv_corig]
[origin lv corig] Vg -wi-ao---- 100.00g

4.42 Fv v al—)LOHIR

WXy wsazAdTICT3HEEVSDODHDET,

4421 FrywvialVhoFvydar—ILWVEYIER

Fryial—IlWVWzF vyl alVHhoERERL T, KEAF vy a7/—IILlVEF vy

~
~

ATNTUVRVERWVZZRT D TEET, 7—2E BEICKLTF vy ar—ILh

SERALVICEERINE T,

tux > sudo lvconvert --splitcache vg/origin 1lv
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4422 EAELWVEHIBRETICEFYvSa7—ILLVEYIR

CDHETIE. BREICRLC Ty yoas—IhoRREWVICT—4%2E2FRLTH L.
Fyrwvla7—ILWVZHIRL. FrvadnTuiaLERLVEZRL X7,

tux > sudo lvremove vg/cache data lv

RICRTHIDOOARY R TH, FrvvalVhoFvyiarl—)ILZEEFERL. Frvvia
T—ILZHIFRL £

tux > sudo lvconvert --uncache vg/origin 1lv

4423 ERLWVEFvvIaT—ILWVORESG ZHIFR

TrvlalVEHIRRT D . BRI Enfcd vy al—ILIVOmADEHIBREINE
ER

tux > sudo lvremove vg/origin lv

4424 ZOfDIETR

BR—bINZ3FvyvPaE—FR RERABYITREAR)a—L. FvviaR)d—,
BEOWVISF vy 2R TADEREL Y. lvncache ICBEET D ZDMD NEY &
I¥. lvmcache DY =a7J)LX—<(man 7 lvmcache) TERBTZE XY,
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5 LVWMODERTE

CDETIF. LVM (Logical Volume Manager) DRIE & % < DR TRILDE A

BEZEHEAL £ 9, YaST LVM®DERE L. YaST Expert Partitionern 5 72 XA TE X
To CON—Ta42azZ2TY—LICED, BIFEON—T1 > 3 ziEE. LU
MIBRTEET, £ WMTERT BFR/N—T1 a3 VEERT A LHTEE
Jo

BE YRy

WWMZERT 2 TT—RERBREOBRMEIIBINT2B/NAHD £9, CDEMK
BICIZT7 IV r—>a>nosyra, BREEE. RotOV Y RACDHEENE
Fo WWMEIFIRY a—LDBREXRET DT —REREFELTLLLET L, Ny D
Ty TR L TIHMEEZRITLARVWTLIET L,

5.1 FHIEBRY 2a—LIYR—2 v (LVM)DIBAE

VM. BEOYIER) 2a—L(N—FRF1 XTI, N—=FTq4> 3>, LUNICN—RFT1 XU X
R—ABFRIDEHT RN TEET, UMHARBEREINIBRIE. 1> X M—)LHRICHIER

N=TFT4a TR T LIEETDIA. N—RTARIAR=ZADEIT AV T—a3 0%

EETEZ_—IANRETRIARMDHZ/HTT, RITHDI AT LTN—TFT14 3> %X

FY3ZCIIR#EDT, WWMISHREIZIG L THREBARY a—A(WV)EERTEBZXMNL—UX
R=ZADRET—=IL(HR) 2a—LTIN—FNVG)ZRHELF T, ARL—T0 VI XTLIEY
BN—T12a>ORhbicINsDOWICT7 I ALEYS, RJa—LTIL—FIF22ULED
FTARIICE-NRB N TEEFT, LI >T EHOTA R FIEFENSDO—EBTLD
DVGEEHTEE T, COHET. WWMIIYIEB T« X AR—XHD5—BDMRILZITLE

o COMRILICED. WBN—FTo>aZ I 5 FRTIHBELDIIZINCBETEREAES
ETEIAT—2arE2BETETET,

5.1 "WREN—F 4 a3 = WM TIIMEBN—T1 a2 J (k) CWMR S (B)z Lt
BLTWET, £lE. 12071 RIMEDHTENTEYT Y MRAY MMP)ZH 2320

YIE/IN—T 1> a3V (PARTICHODNTVWET, CHUITEDARL—FT1 VI XTLIFENZE
NON—FT1>2aVICTIEATEEXT, GRITIE2DDT RIBNENENIDDYIE/N—

T4 aAVIDDPNTVWET, 22DLVMARY a—LTIL—FNVGC1IELVVG A ERINT

WEJo VG 1IZIE. DISK1D5D/N—FT 0 >3 >H2D. DISK2Hh5D/N—F0 >3 h1oE
FNET, VG2TIE. DISK2h5DEDD2NN—FT1 > arhaEnzxd,
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X 5.1: YBN—F 1 >3 = > I%LVM

LVMTlE. R a—LTI—FITHAAENTYIE T« XU %ZPV (AR 22— L)Y
9, H5.1 WEEN—F 1 3=V IWIVMI QR a—LTIL—TRICIE. 4DDRIER
)a—A(VINBLWAHDRERINTVWEY, C5DARU a—LAlF. BEMIFSNITTY
ERRAYEMP)ZENLTARL—FT0 VIS RTLICERINE T, FIORER) 2 —LK
DEREN—T14>a DBREARZZCIFTEEFEA. COFITIEL 1E KUV 20RIC
ERNHD X,

LVM D K& EE:

o BBDN—FTA RVELIEIN—T42a> 2 KRERHEBER)2a—LICTLHZ D
TEEY,

o J|HINHRENBYITHNUE. LV(/usr BRENIEZS AR—ID B L B oo IR
TRENTEET,

° WWMZFEATZ LT, RITHDOYRATLICN=R T RV FRBWVZEMTE XD,
fel2ls EDEDICIE. TARIPWZEMTZEDTE SRy TSI REER/N—
RO T7HREICED T,

o BHOYIER) 2 —LEICGHRER) 2 —LDT—RRAM)—LEZEDYTEZ AT
EVIdE—REBMCTZEDHTEET, CNSOYIBRY 2 —LDFIDT 1 XTIC
FET3BE. RADOCEARICFKEARAAB LUVEZFIAADNT A—I VA ZALETEE
ER

o XFvw T ay MERIIBEHFDOI X TLT—ERDOHZWFICH—N\INv I T7 v T%
BETEET,
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Q iz LvMERAID

LVMI%0/1/4/5/6 DRAIDL RI)LHHHR—F LTWETH. MDRAIDZFERITZ % H
BHLET(ETE VI FT T T7RAIDDHRE] ZBRLTLLEEIW), 2L, LMK
RAID 08 K I TILELICEMEL £ 9, ZHuik. RAID OIF—ARMIAERIER Y 21— LEE
CEIRKRTHZ(ELXORBEBTOYIDYEBTNARLDTOVIICIY FEINB)HT
9, RAID1ETLMEFRLHEIF. S 5—0REAZENL CTREI Ot X ZELIC
BIETRZENTEFET, ENEDEFUVRAIDLANILTIE,. EEENTI-T1 XU DIKE
ZEBERITBIEN. T4 RIVT7 LA THENRELLGEICEREICBN A LDTE
3. BET—EUDNREICEDET, WWMICIZZ DS BT —EVHIHEAMATNTLE
ITH. TNA ZABEEREDFNNERRTTIE. COT—EVIFIELSHEEEL £ A,

ZE IBMZLWMIL— 7 71ILO AT L

WME77IFY 7Oz 7RADZLATIL— 774 AT LR ERAL TR T LR
FRET BB E. /boot ZRHMEDIELVM X 7=IXIERAID/N—T ¢ > a3 VICERE T 2 RHEH
HODFET, F5LRVE, PATLIFEFH LEFEFA. CON—Ta>a>OHEREYFAIX
|Z500MBT. #ET 71l AT LIXEX4 T,

CNODHEEL EDICLVMZERT 3 C Lid. SBEICERAINSR— LPCR/NRIEY —/NT
FENEITTHEEDIHD X T, T—ER—, BRT7—HA7J. FFa—4¥7«sL oK)
DEDICEAKNTZT—RA MY IDHZIHERE. WMHRIIRICIIEF Y, LWMZEFERTS
E MEBN—RTARIVEDREBT7AINDATLOERDABEICED £9, 7=72L. LUM
TOERIBIERDN—T 1 a3 Y TORREIFELS ZCICERL TS L,
YaSTIN\—T 1 >3+ DFERICE > T FHRELIUVBREDOWMIA ML —SF T U b2 E
BTEET, WMOREICE T 3R PHEIERICOWLWTE. ADOLVM HOWTO (http://
tldp.org/HOWTO/LVM-HOWTO/) 2 BB L T 2T LY,

52 R a—LJIL—7TD{ERK

LVWMARY 2 —LFI)IL—F(VG)IE. Linux WMIN—FT 1> 3 >BAR—IADHBEBS—ILICLE
o JI—THDOFERERERIR—IDNSHIBAR) 2a—LEEHRTEEXT, JIL—THD
Linux WWMN—=F > a>id. BT RVICEETR LD, TEIXRT RAVICHEET
BCHUETI. N—Ta>arvEkE T AIV2EKZEBMTEICED. FIL—TFDH
1 XZHETEET,
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FARIVEEEFERTIEE. TEDTAXRTICN—TFT142a a3 8ldTEEE A
N—FTa>a>aEFERLIEEBEE. TENSEZITRLAEVWTLIETL, YaSTid. /N\—F+
2 a > %EVGIEMT ABRICBENIC/N—T1>a>RA1 7% 0x8E Linux LWMICEEL X
ER

1. YaSTZzE#S L TN—Tr > a3+t ZRETET,

2. IEON—TFT4>3 >0ty b7y TZBRETIHENHBZHEIE. ROFIRICH
WET, FFHICOVWTIE. TEASA Ry o $B10E TExpert Partitioner (TF X/N— bk
N—=T4>3aF)] « 10118 BEEBIT/N—T1 >3 VREDFERI 28RBL TS
Wo RERDT 1 AT FIIN—Ta a3 aFERLIEVWEITOSREIE. COFIEZ X
FuTFLTLIEEL,

EH5N—T142a>EINTVEWVWTa XU DYIER
)a—LA
N—=T14>3>TNTVWERVWTA RIDBARL =T VI RATFLDA VA R—
IWEE(T— b)) TIERWBE. TDT+1 AR 2a—LPV)E LTERY
BEDNTEET,

N=Ta423>ENTVERVWTA XTIEZATLLRILT TREHR] £ LTERR
INBH. LEZTINTLE SO, BE-TT7IERINED T BEIEMD
HOET,

a. BIoN—F4>arhEFEFNTVWAN—RTF 202 %E2ERATRICIE. ZOTF+
R EIZHBZN—TFT4>a>EITRTHIBRLE,

b. REYUEFEINTWBAN—To > a>EFEHATBICIE. EDN—FT1>a>ExT
ROV ELED,

3. EONXRILT, R a—LEEZERLED,
BEOR) 2a—LITIL—TD) X HEDONRILICRTEINE T,

4, [R)a—LEE] R=JOEFT. EM>HR)a—LTIL-TDEICTZI YT LE
ED
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R a—bLd N —TDEN
Ra—LFIL—T4

PE1 Z(P)
4MB v
TR A AR A a1 — L ERLAMER 21—
FIARA HAX BS #4147 FIRAR HAX BES 47
fdev/sdal 10.00 GiB % Linux LVM
fdevfsda5 20.00 GiB % Linux native B —
/devfsdb  8.00 GiB B QEMU-HARDL
fdevfsdcl 4.00 GiB \® Linux native £TEEM -
< HllER

— £ TRHIER
&EHH1X: 42.00 GiB BRI X:0B
~I 7 (H) E3(B) FIE(R) ST ()

a.

5. R a—LIIN—TFIFROELSICERLF T,

R a—LT ) —T4%=BELET,

AVAM=IEHIAR) a—LTIN—TZER L TWBIHEIE. SUSE Linux
Enterprise Server® > A7 L7 7AW EEUR) a—LTIL—FITxL
Tsystem EWOHEBIDTREINE T,

PET 1 XZ38E L £75

PET 1 Zi&k. RUa—LJN—7OoYEBIOv DA XzEELET, R
Da—LIIN—FICHBDET14 AITAR—IGIZOYEITOY VY1 AR THER
INEY, EDEHIFZ. 20EFETIKBHNS516GBETTY, BE. ZDEIFIMBIC
BRETINE T,

LVMITIE. LVZ CIZ65534T 0 ATV FETLAHAR—FLARVLDT. 4MB
DYNPET O X7 FTHRALWY A XL LT256GBHAIEET L 7=o SUSE Linux
Enterprise ServerCER TN BLVM2TIE. MBIV AT bORICHIRIGH D F
Bho TIVRTY MHBLTH. BREBERY 2 —LICHTBI/0NT =T > XITIE
HELIFEAD. WMY—)LOFEIEL BD £,

O == 9EI /XTI
120K a—LIN—FICBBRZ A XDYMEBI VAT M2 RESER
WTLEETW, PHIRERIGT VATV M EZEELBVWTLLIET L,
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c. MARREZYIER) 2—LVRXMT. TORY 2a—LTIL—FICG8® L Linux
LWWMN—Fo >3 >2FRL. ENNzTVy I LT EN6DN—T1>areE
RUYEER) 2 — LU X MMIREIL FT,

d. T7Z22)vyILET,

R 2—=LTI—=TVRMIFLWIIL-THRRENE T,

6. RUa—LEE] R=IT. InzIUvIL. HILWIIL-TH-EENBr%
BALTHSE. 2727 Uy I LET,

7. R a—LTI—TZEBRLTWBYEBETNA REZHET 37D BEPOS T L
TYaSTNN—T > a+%ZRAE R a1—LEE, RE > Physical Devices (Y327 /N
2)DIBICZ) YO LET, FIEd5Z0 )y L TCCOERZHALCFT,

IFRN—pR—F 123t

SRAFLEI— =B R)a1—LTN—7: /dev/DATA
= (2 tnux-yu79 EE(0) | EARYa—AL) | HWERJI—LP)
0 [B = kT :
RA|D TSR FAX F &S 947
(8 ) sEm
|/dev/sda’5 20.00 GiB (@ Linux LVM
2 B2IrIL |/dev/sdb  8.00 GiB [ QEMU-HARDDISK
EIJ.J FINAf AT — |/dev/sdcl 4.00 GiB @ Linux LVM
B2 nFs
@ btrfs
@ tmpfs
@ REAT/AR
B svar—LOEE
9 E
n#
~LTF (H) FIER) B

[ 5.2: DATAL WS &FIDHRY a— LTI —THROWIERY) 2 — L

5.3 HEARY 12— LDIERK

WIEAR) 2 —LlIF N—RTr AV EERICEREOT—IILZRELFT. COBEEEZERATEE
IC93IClF. REBA) 2—LEERIZIVELNHD FY, HEARY 2—LITBEED/N—T+
2avIBTHED, 73— v EPIT Y EHETRET T,

YaSTIN—F 4 >3+ %#ERALT. BEFEOR) 2 —LTIL—THh5HmERY 2 —L%ZEBL
9, FR)a2a—LITIN—TIIOBLKCEDHBIDDHBAR) a—L%ExBDHTTLIET L, R
Ja—LTI—THROEEEEZEVRATET. BEIHELCTHLVRER) 2—L%EE
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BKTEET, WMBRIBRY 2a—LEA S a > TOYTAED 3 =TI 932 ic&>T &
FAARE RS EIEE BRI 3T X THREBER) 2 —LEERTZ b TEFFI(EELCIFS3.1
I/ >>FOEya=Z > JmEARY a—L) 28H),

BEORYa—L: (TT7AILE)R) 2—LOBEHITESICEIDETONET,

0T =I: COFRER) a—LlF. PUR) a—-LRBICFHEINIEHDO T—ILT
Fo DPURUa—LTIE BEBBEHZZOT—IHSAVTIVRTEIDETE L
NTEEY,

PRV a—L: R a—LIFBRRY 2a—LELTERSNE T, CORYa1—LT
iE BEREFIES T 6F U TIVRTHOETONET,

o SS=YYTENRY)a—=L: TOR) a—LiF. ERELIHOIS—THERINE

ED

FIE 5.1: FHIERY 2 — LDRE

55

1.

2.

YaSTZEB L TN—T«r a7 ZzRAETET,

EONRILT, R a—-LEEZERLE T, BIFORY2a—LITIL—-TD) X LKA
DNRILUCKRRENE T,

ARV a—LZERTBR) 2 —LTIIL—TZERL T EM>&@wER) 2— LDNEICE

RLE,

LBENCRY) a—L%Z AL, BER) 2 -LZERLET (> >TOED 3 Z VIR

Va—LDREICOVTIE, 5311 22703 = v IRERD 12— L) 28RL
TLEEWV)o INTHATL X T
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wEARY1—L% /dev/DATA IZEM

AT (H)

=Y.
SMIER 2 — A
LOCAL

s47
@ BERUa—L4
Thin 7 —Jl
Thin RUJa—4

GRS T — )

=5(@®) ()

: T :

5. ") a—LDH AR, BHANSA T2ERTIDESIHEIBELX T,
ANSATR) a—L%ExFERTZE. T—RIEHROYIER) 2 —LIZHEEINET,
NSOYEBR) a—LDBDN—RT4 RVICEETIHEE. COMEICED. ik
AHBEFIVEBAADINT #—X 2 ZADMELEXT(RAID0ARY), FIAABERRAA NS
A4 7S WIBR) 2 —LOBEEILTY, 774N 1)IF. BROX S0 T%1fE

BLAVRETT,

#wERY1—L4 LOCAL % /dev/DATA KB

AT (H)

$4X
@ BAHAX (41.98 GiB)
HAGLHAZ

A7

41.98 GiB
Ab547

roudES 1A

1 v

R3(B) FIE(R)

: — :

RERY 12— LDIER

SLES 15



6. HEITRY 2—LOREZFIRLET, CCTERLEERNBIX. XOEA7O7DFT
THILMEICOBFZELE T, BISROFIEBTEEAETT, HHS5EVESIE. RAW
R a—L(FKIT7+—< v F)EBIRLE T,

#ERY1—A LOCAL % /dev/DATA IZiBHI

4]
ARL—F VT VAT
D F—SBLUISVT T Ur—ay
2ot
& RAWR)1—A(RKIA—<v )

~LT (H) 55(8) 1k (R) RN |

7. 74— XY LFT23>T N—FTa4>3>%74—<X v b$3%FRL. 771>
27 LEFERLET, A 7203 XZa—0RBIF. 770N RATLICE>TERD
£9, BEIE. TIAHINMEZZEETIHEIIHD FEA.
NOVEDAToaVDTFT N—T02a3>aN o952 FRLTHS. YT
FRAYVEZFEIRLEY, FstabAd 7o a7z Uw o LT TORY 2—LDOKRAE
ROEATOa>zEBMLEY,

8. T/ &V )vILET,

9, ANz )wo L. BEN—EBEINBZeZzWEBLTHSL. T2 Vv I LET,

531 >>7OESaZ>UmiER)a—L4

LVMERIERY 2a—LALIE> > 7O azZ VI gETS (A > ay), O az=Z>o%
EAETZ . FIRAERESIERZBA 21 XOREBR) 2 —LEZERTEET, FEOHK
Do YR) a—LBICFHLIERERBENEENZ D > F—ILZERLE T, VAR a—
LIFEEARY) 2a— L LTEER SN, BREICIHELC T Y F—ILh5@BEHNEDOHTENE T, X
FL—UBEZ IR MIRDOEVWAETED HETRITNERSBRLBoTFZE. P07
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ZEPICHRTEEY, 7O 3= PR a—LAlE. SnapperCEIBAIRER R F v/
avbbHYR—bLET, FFMHICOVWTIE. TEEACF) . BTE SnapperzfERA LT
PRATLOEIEERFy T ay hNEIE 2BRLTIZEL,
o7OES g ZVIHmEBAR) a—LEFRET BICIE. FIES L [FHER) 2 —LDEEL D
SERICIE> THEEZEDF T, R a—LRA TZ BRI BFIEICHE -5, @FHR) 21—
LEERESIC. VR a—LFRE > T—ILZFIRLE,
So7=)
COFWEBARY 2a—LlF. YR a—LBICFHNINEBROS—ILTY, VR
)a—LTIE. BDERBEHZEOT—IHISFVTIVRTEIDHTEZ LN TESR
ER

\I

VR a—L4L
AR a—LIFER) a—LE LTEREINE T, COARD 2a—LTIE. HELRBEFIES
DT=IIHSFTIVRTEDYETENET,

O == /5221803y >7OEYazZ v IRy a—4
VSRETL 7O 3 VIR a—LZ2fERAT3ICIE. VSR Z2ERTZII Y
T=INLEeD VR a—LZ1DDISAZ)Y —XATEBIZHENDHDFI, Chic
ED DURVA—-LED YT ZBICAL/ — FICHHRNICY DY FTEX T,

532 =Z—-UrJENTAR) a—LDIER

BEOIZ—%2FALTIDOREBEAR) 2a—L%XEHRTET £, LVMIZ. TROYIER) 21—
LICETAENTT 2D FNOYIERY) a—LICHERICESS—)>I3N3E5ICLEY, %
Dz, 120OYPIERY) 2a—LH' U S5valThH, BER21—LEDT—RIZTIERXT
TET, LMK, B0 ZBET37000J 7 71IILbFREFELET, CoOdIcid.
REZIZ—COEIAZETPROR) 2 —LBERICOVWTOBERMNAZENET T, TIFILET
& OJ T RV (AIETHNIEI Z—CIFRDT 1 AO)NREFESNE T, EL. EXENE
XEVBREDHDFAZOJICIBETET T,

REDE A, FHARRIS—FKREDRC FICIE. TEFE] GERAID)D mirror sRIER
Ja—L¥. raidlf®EBAR) 2 —LHAHBDET,

STV ENREBRY a—LZEHRLIES. S5 I ENEHRER) 2 —L4LT,
7O T4 b, R, HIBRG E DIZEDIREERITTET XY,
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5321 =5—Y2JENTIERAIDERIERY) 2 — LDKRE

— ) EnfzRY) 2a—L%Z1ERT BICIE. lvcreate AR REFEAHALE I, XOH
Tld. R a—LT)—7 Tvgly Z2FEATS. Tlvll CWSHABID2DDI Z—%ZFERAL
T. 500GBOHIEAR) 2 —LZERRLTWVWE T,

tux > sudo lvcreate -L 500G -m 2 -n lvl vgl

COESBHMBR) 2a—LIE. 770V RATLOOAE—Z3DRMETZI VTR 2a—L(R
ESAEYTRL)TY. mA T avid. S7—OZIEELEFT. LA T avidk. @wER
U J_L\o)#’rx‘%*EELia—o

BIBARY 2—LlF. T7AIN A ITHB512KBOBEEHICHEITNE T, BHDY

1 XADEHDNBERIGE @\RXTDED%ﬁﬁLi?oC®?79ED®%E\
DM A X2 XANA FEATEEL TSIV, £7iE. lvm.conf 77 1)L

D mirror region sizeA > a3 EREL T, ﬁ?%@ﬁﬁtﬁﬂ'fx%&"i?% _EHTEE
ER

5.3.2.2 raidligiBR) 2 —LDFERTE

LVMIZRAIDZ HR— kL TW3T7c®. RADIZFEALTIS— )V JZ2RETETET, D&
DREEICIE. FFRADS T — B L TRD L S BFRDHD FT5

o LWMIE BIF—AX—JICHLTELRICARRE Y by THEEZHIFL TED.
NICK > TEENLEND LT 5,

¢ ST—AAX=—D—BRWICTLADSDEL. Y-V LTRICRT W TE S,
o —RINBREEICT LA THRTE %,
° LWM®DRAID 1REIZRXF v T3y b R—+F %,

—A. CDRATDIZ—)JRETIE. 77 RZ2MENTR) 2 — LT IIL—TRHICEHE
RUa—L%ZET5LIFTETEEA

RADZERHALTEZ—AR)a—LZERTSICIE. OOV RZREITLED,

tux > sudo lvcreate --type raidl -m 1 -L 1G -n lvl vgl
BATSaV/NFA=RIZIFRDLSBEKENHD £,

* _-type - raldl ZIEEITAINENHD £J, IEELLBVE. BEOEI A 21
Tmirror BMERE TN, FERAIDS S—HMERLTNE T,

° -m-IT—DWEEELTT,
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o -L-#@mERYa—LDOYAMXZEELEXT,

° n-CDFATIEFEALT RER) 2 -LORFIZEEL XD,
° vol -F@EARY 2 —LTERATNER) 2 —LTIL—TDHHEITI,

LVMIZ. ZFLAAROZT—RXAR) a—LICRH LT, 1DDIIRTY b YA XDHER) 12—
LEERLE T, ST—U I INAR) 2a—Lh20H3EE. LWMIE. XXT—2%R1E
FBMDAR) 2 —LE2DEHRL £ 7%

RAIDFRIER ) a—LZERLT=5. —MRHAHRER) 2a—LERBLAETEDOR) 2a—L%
FERATEEY, 770 T, WRBEEZITS W TEET,

54 JEJL—RLVMARY) a—LTI—TOE&87 7
71 71t

FEIL—FWMARY a—LTIN—=TDT7 0T« TILOBEEIE. /etc/lvm/lvm.conf T 71 ILE
& T auto activation volume list NTX—RTHIEHILE T, T7FILETIE. TD/INZ
X—=RIFZET, IRTDR) 2a—LDBT7 V70 7lbEnExd, — DR 2a—LTIL—TDH

2707171 BICIE. EDRFIZFIBRTTHATEML. AYITRYID X, Rz
TLET,

auto activation volume list = [ "vgl", "vg2/lvoll", "@tagl", "@*" 1]

1) X b% auto activation volume list /NTXA—HTEZELIHBE. ROLSICNIETH
F9,

1. BHRIER) 2—LlF. RIICZOU I MBS L THESRINE T,
2. —HLAWEBE. HIBERY2a—LIET7IT71 TIbEShEE Ao

T4 LTI FEIL—FLWWMAR ) a—LTIL—TFlE. ¥ X T LOBEHEFICDracutic ko
TEINICT VT 7IEINET, CONTA—=RIZED, SXATLOBEERFICIRTOR
Da—LIWN—"T&T7 0747293 H. £HIFEBELIFIL— VMR 2a—LTI)L—
TDHETITATICTBEHTEET,
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55 BIFOR) a—LIIL—TDHY A XEZE

R)a—LT7IN—TICE>TRETh ZEEIE. ¥ER) 2 —LZEMTELICL>TULD
THIERTEE T, N AT LOBTBRTH-oTH. T—EXZFHTEHIEHRET
TEET, CNUSED. TIL—FICEHER) 2a—LZEMLEED, BEFFOR) 2a—LOYAX
ZHERLICDTEE Y, 5618 FHERN) 21— LDOTAZZE] Z28RBLTIREEIL,

oo MIER) 2a—LZHBRL TR 2a—LIIIN—TOH A A= NT3cHTETF

Yo YaSTTHIBRTE YRR 2 — L. REREAOYIER) 12— LREITTY, HEER
ROYRERY 12— LZHERT3ICIE. ROAX Y FZRIITLFT, PE Ranges FIICKRTEN
TWBN=T1>a>WRER) 2 —L)PMERPOLDTY,

tux > sudo pvs -o vg name,lv_name,pv_name,seg_pe_ranges
root's password:

VG LV PV PE Ranges
/dev/sdal

DATA DEVEL /dev/sda5 /dev/sda5:0-3839

DATA /dev/sda5

DATA LOCAL /dev/sda6 /dev/sda6:0-2559

DATA /dev/sda7

DATA /dev/sdbl

DATA /dev/sdcl

1. YaSTzEH L T/N—Tr >3 T ZRAETET,

2. ZONRIT, R a—LEEZERLE T, BFEORY 2 —-LTIL—-TD) X DA
DNRILCKRRENE T,

3. EEY BRI a—LIIN—T2BRL. TAXZE=ZT)vILED
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RYa—LTIN—T /dev/DATA DH A XEE
FIFR TRAIER 2 — L

I-T_'mf AR HAX

WS 17
Jdev/sdfl 10.00 GiB % Linux LVM
BN —
£TH:BM —~
< Bl
< 2 TEHIER
&EtHX: 10.00 GiB
~LF(H) =2(8)

4, ROWITNH DBRIFZITVE T,

5. 8727 ) v LET,

5.6

o JBM: 1D X/IIEBOYIER) 21—
Ja—LURMDGERLIYIER) 2a— LY MIBHTELICED. R
Ja—LIN—TFO5 A XZzikL £75

° HIBR: 1D X7cISEROYIER) 21—
Ja—L) XD SERBIREZYIER) 2 — LU XA MIBEI TS CICED. R
Ja—LIIN—TFO% A X%z L £,

SRED DB G,

BRLIHER 21— L

|F14R H4X  BEE 17

..I’dew’sdal 10.00 GiB % Linux LVM
fdev/sda5 20.00 GiB % Linux LVM
/dev/sdb  8.00 GiB B QEMU-HARDL
fdev/sdcl 4.00 GiB % Linux LVM

R X:42.00 GB
UL (R)

L(LVMN—TF« > 3 )& F|HaE e IER

L(LVMN—=T 1 > 3 2)&3ER L 2WER

6. INZEI )y L. BEN—EBEINBZezWEBLTHSL. T2y I LET,

ARIBARY) 2a—LDY 1M XEE

R a—LJ I —TRICHBRIEARFERDZE

IR a—LZIERL

TERARAERE T CENTEET, Fow KU a—LOYA XEHNALTRY 2— L
FIN—TOFEHERH L. HOREBR ) 21— LTHEATESESICTZLHTEET,
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Ao [F>54>) TOYAIERE

Ra—LDYAXEBNTZE. TFDT 7ML XT LD A XBHYaSTICE>TH
BMICENSINET, BHEYIY RSN TWERY a—LOY A X% H>514>) T
(DEDIYTYRRIODBETEZNEDDE. TF7MICRATALICK>TERD X,
FoSA EEYR— RT3 7 7ML AT L&, Btrfs. XFS. Ext3. &L UExt4T

ED

A5 MENEGR— T BT 7 ALY ZF LI, BtrfsDH T, Ext2/3/47 71
LS RF LERINTBICE. 7ORIY T RRELBD ET, XFSET 7L RF
LOFENEHR—F LBEWE®D, XFSTT #—< v bR 2 — LI TE FE

Fuo

YaST=EE L T/N\—FT0 v a - %2RT X,

DNRILCRIRENE T,

EEITBMBERN) 2 —LZERL. TAAZEEZIVvILES

/dev/DATA/LOCAL RERY1—LDH A XZEE
Ha1X
@ EXH4X(51.98 GiB)
i1\t Z(266.00 MiB)
HRAGLYAX
1 X

IREDHAX:15.00 GiB

~ILF(H) +evt(© | | ok

4, ROAT 3 >D12%ZFERLTENOY M I ZREL I,

#IER) 2a— LY A IEE

LEONFIILT, R a—LEEZBERLEY, BIFEOR) a—LITIL—TDUX DG

SLES 15



* BAYAX. wHER) 2—LDTFA X%, RUa—LTIL—FDEDMEEE ITNT
ERIBLSILERLET,

e RIVHAX, RBRV2—LDYAX%Z, T—EELVT 7ML AT LRI T—
FICE>THERATNTVLES A XX THRNILET,

* [CustomSize (WRAZLYAX)] . R)a—LOFLWHAIXZIEELET, £
ICRRINTVEIRIMED SRABEE TOEFRNDEEZISET Z2HEHLHD £,
FONA MK XANA BSIEM. FHNA MSIEG. T3NA1 MCIITZEN
ZNEALFI (7 X135 206),

5. OKeZ vy o LET,

6. INZEI )y L. BEN—EBEINBZeZzWEBLTHSL. T2 Vv I LET,

57 R a—LT)I—7F7=3mER) 2 —LDH!
153

O =5 7-28%
R a—LIN=TZHFETBE. JIL—TDEXYN=N=T14>aITEFEFNTL
BT —EADINTREINE T, RER) 2 —LZHFRT S L. TORY a—LICKRE
SNTVBT— B IRNTHEINE T,

1. YaSTzE# L T/N—Tr a7 ZzRAETE T,

2. EONFRILT, A a—LEEZEIRLET, BEFEOR)a—LTIL—TFD) X DA
DINFIICKRTEINE T,

3. HIFR 2R a— LTI —TFFIFFHEBERY 2— L%ZFERL T, Delete (HIFR) 2o v
JLET,

4, FRLIEABICK L TESH A 7O DBRTEINE T, 1TV ZZIRL THRL T,

5. ANz Uy L. BIBRLTcRY a— LTI —TH—Eh3 e zE L TH 5 (HIFR
BHRWIT 2 b TREINET) T7 27Uy ILED
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58 LVWMIOY > FDfERA

VMO Y ROFEAOEHICOWVWTIE. RORTHATN TLEREIT VY RDOIYZa7ILR—
SHEEZBRBLTLLETL, IRTOOATY RIEZ root HHETETITAINELHD £J, sudo
COMMAND % fEF 9 2 H\(#EEE)., BE#E root & LTEITLE T,

LVMav >k

pvcreate DEVICE
LVWMTHRER ) 2 —LE LTHERTES L SICT /N1 RX(/dev/sdbl 2 &) = #IHEATL L
£9, BELIETNARLEIZT 7ML RTLDEET IHE. EENRFIINE
Fo blkid DM YA M—/LETNTVBRBEICOAT I AIETI UV ZAR=ILEINTULE
J). pvcreate ICEDBIFED T 7ML R T LDEELNERINZ I EEEZITEWVWT
<IETV, blkid AMERTRIEETAWIEE. pvcreate ICK > TRHIDLEENEMINT.
EERLICT7AINS AT LDBERONZHGEDRHD £,

pvdisplay DEVICE

LVM#PIER ) 2 — LICEE S B1E8RERE. IR 2 —LATERFNESH B E)ERTL
9,

vgcreate -c y VG NAME DEVL [DEV2...]
BELEIDUEDTNAZTY SRR 2a— LT IL—T=El L £,

vgcreate --activationmode ACTIVATION MODE VG NAME
R)a—LIIWN—=TDT7 074 TILOE—RZRELF T, ROVWTNHDEZIEET
TET

e complete - TELTWVWARYIERY 2 —LDOEEEZITRVRERY 2 —LDH%E
TOT4METEET, BEDHRER) 2 —LTZDLSBEENFBRINZHE
H. EROUMIBHRITINE D,

® degraded -7 7 AN LDV T4 TILE—RTY, wEBER)2a—LZT70T107
t£T270DFTDRBRLNILOTEEDH ZHE. —SBOYIRR) 2 —LHTELT
WTH., ZDREBAR) 2a—LET7IT14TILTEXT,

* partial - LVMIZ. —BBDOYIEAR) a—LHQKRELTWVWTH, R a—LTIL—7
D7V T4 7zl AET, IENRBER) 2 —LHDSEELRYIEER 12— LHK
EZELTCW35E. BE. TOREBAR)1—LIET7IT747TEI. T5—X—
Ty ke LTHRONET,
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vgchange -a [ey|n] VG NAME
R)a—LIIN—TELUVEORER) 2a—LEABAIBICT 7717 (-a ey)E i
F¥T70FT4T(-an)iCLET,
VS ZAZNDR) 2a—L%z2T 071 7T 3HEIE BT eyF T a>zFERALTLE
TV O—RRIVTITIREIDA T3 >RNT I+ ETERINE T,

vgremove VG NAME
R)a—LJIN—TZHRLET, COOANVY FZERAT BRI, @HERY 12— LZzH|
PRLTRY a—LTIN—TZFT7I 71 TICLTLLIZE L,

vgdisplay VG NAME
BELIEARY 2 —LTIIL—FICEBT3ERZRTLET,
R a—LTIN—TDENET I X7 bR T 3ICIE. RDELSICAALET,

tux > vgdisplay VG NAME | grep "Total PE"

lvcreate -L SIZE -n LV NAME VG NAME
BELEY A XDOMRER) 2 —LZERLET,

lvcreate -L SIZE --thinpool POOL NAME VG NAME
RUa—LT)I—FV6 NAMED'S, FEELTH A XD > F—)LmyPool Z1ER L &
ED
ROFITIE. R a—LTIL—FLOCALDS5GBD T A XD > TF—ILZERL £9,

tux > sudo lvcreate -L 5G --thinpool myPool LOCAL

lvcreate -T VG NAME/POOL NAME -V SIZE -n LV NAME
7—J)LPOOL NAME RICS VERIER) a—LZERR L £ 9. XOBITIF. KU a—LT
JL—ZLOCAL LD F—I)L myPool B'51GBD > 7R 2 — LimyThinl Z1ERL L £ 95

tux > sudo lvcreate -T LOCAL/myPool -V 1G -n myThinl

lvcreate -T VG NAME/POOL NAME -V SIZE -L SIZE -n LV _NAME
OV T—=ILDERE S VEREBARY a—LDERE1IDO ARV RICEE T A EHTE
£,

tux > sudo lvcreate -T LOCAL/myPool -V 1G -L 5G -n myThinl

lvcreate --activationmode ACTIVATION MODE LV NAME
RERU1-LOTIT1 HEDE—RERELET. ROVTNADEEEETE S
ER
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o complete -SRIBARY a— L. TDIRTOYIBERY 2 —LDT7 T4 THIBE
ICDHT I T4 TILTEET,

® degraded -7 7 AN MDT I T4 TILE—RTY, BRIV 2—LETIVT17
370D+ RRLRILOTEMENS ZBE. —EBOYIRRY 2 —LHKELT
WTH., ZDREBAR) 2a—LEZT7 VT4 TILTEXT,

e partial - LVMI&. —EBD¥IER) 2 —LHDELTVWTH, RV a—LDT Y
T4 7btEHAET, COBE. BERY 2a—LO—PHIMERTETHRLAD, T—
AHEKRTZZ DB ET, COA T VIIBRIIEBLELADN. T—42%
BRI ZBEICRIDODZCHHD T

activation mode SREA 7> a YD ERVWITNHADBEZIEET D EICE>T. Jete/
tvm/lvm.conf TP I 714 TILE—RZEBETZ DB TEFT,

lvcreate -s [-L SIZE] -n SNAP VOLUME SOURCE VOLUME PATH VG_NAME
EELRER) 2 —LAICRHLTRF Yy T3y bRUa—-LZERLEY, Y1 XA
Toas(-LERIF --size)ZEBELABD S TIBE. AFv T av bMEPYRFv
3y b LT ENE T,

lvremove /dev/VG NAME/LV NAME

WIEBR) 2 —LEHIRLET,
COOXY REFERT3H0IC. HERYa—LZF umount AXRTF7UNYTIRLT

AL TLIES W,

lvremove SNAP VOLUME PATH
2ty T3y bR a—LZHBRLED,

lvconvert --merge SNAP VOLUME PATH
MIER)1—LZRXRFTvTay bON=-UaVICRLET,

vgextend VG NAME DEVICE
BELETNAZWNERY) 2 —L)ZBIFORY) a—LJ)IL—FITEML X T,

vgreduce VG NAME DEVICE
BELEYER) 2a—LZBEDR) a—LTIIL—THhS5HIBRL £95
MEARY) 2 — LHHIER) 2 —LICK>TERAPTHEV 2R L TSV, £H
FRDIZEIE. pvmove IV REFEAL TT—2ZROYIER) 2 — LICRH T Z2HE
Hb£7,
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lvextend -L SIZE /dev/VG NAME/LV NAME
BELERERY 2— LY A X%ZLRLEF T, DR, FHFICERABEICK > /-8
ZERT R 77MIVRTLZIRTZHBEDHD X9, FHFMICOVWTIE. E2E
(74NN 2AT LDOY A ZAZEE] #BRLTIETL,

lvreduce -L SIZE /dev/VG NAME/LV NAME
FBELHRER) 2a—LDOY 1 X =M NINLET,
R a—LEZHENTZEIC. FTT77MILRATLOY A Xz NLTLIEEVL, £5
LABWE. T—RZKS5VRIDBHBD FT, FMICOVWTE. 522 D717 4
DA AZE] #ZBRLTIIETL,

lvrename /dev/VG NAME/LV NAME /dev/VG NAME/NEW LV NAME

BEOLVMRIER) 2 —LDBRZEELE T, R a—LTIIL—TORFEIEEIN
Ao

O t>bRY 32— LIEREOUdevd /N1 /X
udevIL—IL TGS WMZEFERLTWTNA R/ =R YRy D) VO ERY
BHEE. ROWTNHDAHZETUdevh 5 DB ZEMICT B EIC K> THBEICH
D&EI,

e /etc/lvm/lvm.conf Tactivation/udev rules = 0 5KV activation/
udev_sync = 0 ZFRET %o
lvcreate 1Y > R T --nodevsync Z#85E L TH. activation/udev sync =
0 LRLHERICAED £9, CDFEH. activation/udev_rules = 0 DFREHL W
ETY,

o IRIBZH DM DISABLE UDEV #ERE T 3,
export DM DISABLE UDEV=1

CDHLETH. udevh 5 DBHDEICKED £, ITH5IC. /etc/lvm/
lvm.conf QudevEEDREISITANTEMFEINE T,

5.8.1 OV RICKBHIEBEAY 2 —LDOYAXZEE

HIBEARY 2 —LDOY A XZEEICIEZ. O K lvresize. lvextend. H LU lvreduce H'{FER
TNET, BXeA T2 avICOVWTE. ThSDFIATYRDOIZaTILR—UEBBELT
IV, WEILKTBICIE. VGLEICHDBRERAIR—IDEITNULAED £H Ao
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WER) 2 —LZIKTIIHNT BHE. YaSTN—Tr > af=zERITZczs8oHL
9, YaSTZEATB L. EDRV2a—LDT7AINIRTLOYA XL BEEMICAEIN
9,

WIZERPICFRTILAEZ B NTEEF I, WLELD T 7L R FLICDOVLWTIFIAN
RARERIGEDHD £, WWEILK. BBNLTH. TORVa—LRDT 71IL T LDOY
1 XIEFNICEBEINTEA. BTI 7ML RTFLEILATZICIE. BlOoaXY Y REE
BI3I3RELRHDET, 77NN ATLOYA XZBOFMMCOWVWTIE. 22 (TJ71)L
DATLDOYAZAEE ] #BBLTLET L,
FHTWVOH A X EZZEITBZHEIE. RICRTEIICELWERICHRES>TL7EE L,
o WEILKTZHEIE. 777 AT LREILAT BHICWVEILAT Z3HELNHD £7,
o WWEHENT ZZEIE. WEMBNTBRINCT 7AIL AT LEFRNGT ZHELRHD £,
SRIERY a— LY+ X&IEET B I3
1. IRV —ILEZEETE,

2. RIER) 2 —LICEXRQFFIEEXXAT 7 1LY R T L(F > 541 ViR Y R— b EATL
FHA)DEENSZBE. NIV MERLET, RETS > XenVMAY)BICIRHEINT
WBT7AMILSRATLADREENTVWEHEEIE. BRAICVMZES vy FA TV LET,

3. WARIVY—=ILo7AOY T MMM LT OO REAAL. #HBIER) 2a—LDOYA
XZIARL XY

tux > sudo lvextend -L +SIZE /dev/VG NAME/LV_NAME

SIZE DIFZEIE. 10GBDO &L SIC. HER) a—LICENMLIZVWAEZIEELTLIET
L\o /dev/VG NAME/LV NAME Z. /dev/LOCAL/DATA 7% ¥ DERIERY) 21— LADLinux/\
ANCANBEZE T, KiZHlzRLET

tux > sudo lvextend -L +10GB /dev/vgl/vl

4, 77 AN AT LOY A I ZHELE T, sFHICOVWTIE. E2% (71274
DY A ZEZE ] ZBBLTLIETL,

5. 771 RTLZR VY MERLIBEIZ. BUOYUYFLED,

ezl WeWED(RTY MEATT U T+ 773) BtrfsT10GBHAR T 3 113

tux > sudo lvextend -L +10G /dev/LOCAL/DATA
tux > sudo btrfs filesystem resize +10G /dev/LOCAL/DATA
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SRIBARY a— LY X &=HENT BICIT:

ARV -V ZREETETD

L ERIBARY a—LICBtrfs 7 7 A ILAAE ENTULAWESIZ. HIEBR) 2 —LEITY MR

FRLE T, (RETS Y Xen VMO )BICIRESNTWA 7 7ML X T LDEENTUL
3BaE. RUICVME S vy RO LET, XFST 7ML AT LEFERALTULWSR
)a—LOY 1 XIIBNTETEE Ao

L IT7AMIIND AT LD A X%RABLET, SFHlICOVWTIE. 28 (TJ71I)LY 2T A

DA RAEE|] Z2BRLTIIEE L,

VBRIV =ILOFIOY TR L T OO REAAL. BRIEBARY 2a—LOYA

A2 T 7AWV AT LOY A XX THRNLET,

tux > sudo lvreduce /dev/VG_NAME/LV_NAME

T7ANSRTLZT ORI L TH-1HZEIF. BUNI Y ELETD,

fce ZIE. WZLV EDBtrfs T5GBH#E/N T %113

tux > sudo btrfs filesystem resize -size 5G /dev/LOCAL/DATA
sudo lvreduce /dev/LOCAL/DATA

O EXR1DOARYRTORY 2—LET 7T ATLOD

70

51 XEE

SUSE Linux Enterprise Server 12 SP1h'%5. 1lvextend. lvresize. H&
U'lvreduce T --resizefs A 7> a VA R—bEINBLSICHBDE LI DA
avid. RUa—LDYAXEZEETBRENTTELS, 774NN RATLOYAIHE
BLEJ, LA >T. EIZRT vextend B KU Lvreduce DFIE. KD &K 512317
THRLCLHTETET,

tux > sudo lvextend --resizefs -L +10G /dev/LOCAL/DATA
tux > sudo lvreduce --resizefs -L -5G /dev/LOCAL/DATA

--resizefs |, ext2/3/4. Btrfs. BLUXFSOZ T 7ML AT LTHR—FEINE
o COATa>EFRALEBtfsOY A XZEIE. £ LERTIEFFT IR TULARL
f=&. SUSE Linux Enterprise ServerCD#HAIEET T,
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5.8.2 lvmetadiZ &K BLVMX X T —S DEIRVEN

IFEALEDWMOTY RTIE. YATLDTA RAITNA RIRESNTVBLWMX R T—4R
ZIEREICIBEL TEKBELHD £9, LWMDIRITOFRFTIE. COBEHRHABVES. LUMIE
SRTLDIRTOYBT 4 RIVTNARZ XX vV LRITNUIRD FEA. ZEDTr X
JTHERIND AT LTIE. COEDICKEDI/OBENKREIZERD £, T4 RIDRE
LABEWSEE. TDT4 RV ZHFE L TVWARICLVWMIOY Y RBARALTIRTBZZehH D F
ER

lvmetad IC K DLVMX R TF— 2 OEINENIE. COREICEREZIRHELE

Jo lvmetad T—EVDEHMIE. TNA RADKREDEDDI-UICAZT—RIEHRZHVICE
WIBLICE2T. CORFYUERBIZTR LTI, CNHDAARY ~MudevIl—IL
IC& 2T lvmetad ICEESINE T, COT—EVHARITINTULAVGE. LWMIKBEEED
ICAF v UZEITLED,

COMEEIZT 7 AL TEMCHE>TVWET, Y XATLTIOHEENEMICHR>TVWBHE
IE. ROFIEICRE>TEMICLE,

1. @RIV —ILEHETET,
2. lvmetad T—E>EFEFEILELET,

tux > sudo systemctl stop lvm2-lvmetad

3. /etc/lvm/lvm.conf Z#RE L. use lvmetad Z 1ICEREL £,

use lvmetad =1

4. lvmetad T—E>VEZBEHL XTI,

tux > sudo systemctl start lvm2-lvmetad

583 WMF*y v amRl)a—LOEH

LVMTlE. REEDEER IOV I TN XL T, BEETOv I T /N1 X(SSDF /N
ARBEOVESA NV IX Yy aFESAMAIN—F vy a2 LTERATEED,
FyvPaRBAR) a—LRAE NBEOERZVEZFERAL T. KBEDEERBZLVD/N
T74—XVA%ZEETEFT,
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WWMF vy VI EBRETBICIE. FYv v VI TNAREID2DDOHREBRY 2—LZEHK
TERIRELHDE T, ABEDHREARY 2a—LldF v v rIBERICERIN. NBEDR
Ja—LlEFv v VI XRT—RDREICERAINE T, TNH52DDHR) a—LlE. 7TD
ARa—LEREILR) a—LTIL—FICBLTWVWRRELRHD I, CNE5DRY a—L%EE
L5, Fvvdlal—ILUIEBLTROR) 2a—LICERTIHENRHD 9,

FIE5.2: Fv v aRmBR) 2 —LDERTE
1. TR a—LDELEFELRVBEIF(ERE T /N1 X EIO)ER L £

2. ¥EARY) 2 — Lz (BEBTNAZADS)TDORY a—LHRETEZR) a—LITIIL—TIC
EMLT, ¥R a—LEICF vy a7 —2R) a—LZzFRLET,

3. Fv vyl aXET—R) a—LZERLET, TAXE FrviarT—FR)a—
LD1/1000ICF 2 HEBNHD 9, &Y XIFBMBT Y,

4, Xy aT—RR)a—LEAXZT—RR)a—L%EFxvyvy>aS—I)LAR) a—LIC
HaLET,

tux > sudo lvconvert --type cache-pool --poolmetadata VOLUME GROUP/
METADATA VOLUME VOLUME GROUP/CACHING VOLUME

5. Fvvial—IlEmDR) a—LICER LTI,

tux > sudo lvconvert --type cache --cachepool VOLUME GROUP/
CACHING VOLUME VOLUME GROUP/ORIGINAL VOLUME

LVMF v v VT DFEMICDWLWTIE. lvmcache(T) DY ZaT7IR=SEBBLTLIEET 0L,

59 WM2RX hL—=F T2 bADETHF

RIE AL =UF TP bDOXEZT—RICEIDYTENBIERGFITFORVWF—T—R
X/ISAHBTY, 29 5FERETZ L. IBRHITORVWEZITDU I 2 WVMR FL—SF TS
JRDABZT—=RICTMITEZ LT ENSHDOA T/ baL I a>vE=BRICE
BEOICHETETET,

59.1 LVM2%2ZJ OfER

WM2Z b L—=2F T2 T MR T =2 [T Tc5. EN6DRTZIARY RTERLT RO
BRI ERTEE T,
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e BEDRITDODBEICIG LT, MIBITBWVMA Tz FEBIRLET,

c RET7AINATRIZFEAIBLICED. Y—NETTIT1TICTBR)a—L4
TIN—TEHRER) 2a—LZHIEL XIS

e OV YV RATHRIZIEETDZCICED, JO—NIEBRET7IILOEREE LESTLE
ERS

ARYRSAYTIWMA T2V b ZBRBIT 30D, 2T Z2FERAL T ROEEZRITA
N3N TEEY,

ATV FDURb
c B—DATPz I MNEINE—FTI U MIERTBIED)

FITTxU BRI TESHRA B LIF. —BTIETR—EINTVEEA. 5IHDOERH
B, VXA MROEESIHI. EEFIHZHIRL. BEIBORVDOA VAV RAZRETSC
K(CJ:o’Cﬁf*éﬂiTo

SO R A THEBERICH B EIEMD B BIFEIE. FTDRICT v Y —7(@)XFZFI1FTL
W xIE emytag)e TNAANDEERFE @1 OFERIFA T3> T,

5.9.2 LVM2% T DIEREH
WMT L% ERT 3581 UTOBHEEEL TS,

HR—FEThTVWEXF
LVMAZ T DT — RIZIE. ASCII AXFA~Z, hXFa~z. HF0~9. TR(). 73X
(s NA T2 BEUVEVAR()ZEDZENTEFEXEY, 7T—RZ/N\A T 0T
BLLIFTEFEFHA. BRKIBXFETANTEEY,

#R—FENTVBRFL—IF TSIk

2IRFTEZDIE. WM2OWERY 23— L, KU a—LT)L—F, RERY2—L,
BEURERY 3—LEI AV FTT, VS, ZORY 2= LT L—TDXET—
LITRESNET, RUa—LIN—TEHRT 3L TLLIWERY 21— LAD X
JOHBRINET, 2Fv T3y NIRRT ERIFSNEFRAD. TOF TSI b
FRIMITEST.

WM1Z TV LY hE ZDT A RTT 4=y MIRIESR—FLTVELDT, &
IRHITEE Ao
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593 OV RSAVTDORIEX

--addtag TAG INFO
LWWM2ZX bL—=F T2 I MR TZEMDOED. ZTHT)LET, fi:

tux > sudo vgchange --addtag @dbl vgl

--deltag TAG INFO
LWVWM2R NL—=SF TS0 62T EHIR(DED. 2T LET, Fi:

tux > sudo vgchange --deltag @dbl vgl

--tag TAG INFO
TOT4TEEGIETIOTTICTBHR) a—LT I —FFIEHEBR) 2—LDU R
FZRDATTOICERT 32T ZBELFT,
ROFUCRT AR Y REANT R, BEDRTIC—HITZ2TZHDR) 2a—LH7
74 TICHEDET,

tux > sudo lvchange -ay --tag @dbl vgl/vol2

594 =|ET 7T1ILIEX
LEOBIBTIE, HEOEHICET ZREANERLET,

5.9.4.1 lvm.conf7 71ILTDHRA MEZRTDEML

XRDOA— KR %Z /etc/lvm/lvm.conf 7 7 ILICEBIME 3 Z&IC&k DL /etc/lvm/
lvm_<HOSTNAME>.conf 7 7ML TR MMERICERINTWVWRI R M2 I ZBMICLF
ED

tags {

# Enable hostname tags
hosttags =1

}
R RD /etc/lvm/lvm_<HOSTNAME>.conf 7 7 A ILICT7 O T4 R—> 3> 0—RZANDLF
Fo FFMICDOWVWTIE. 594318 170574 R—2 3 vzEsmd 2 2BRLTIIETL,

5.9.4.2 lvm.conf7 71 I CRA MR R T2 EERT S

tags {
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tagl { }
# Tag does not require a match to be set.

tag2 {
# If no exact match, tag is not set.
host list = [ "hostnamel", "hostname2" ]
}

5943 T7IOTANR—I I3 EEERID

/etc/lvm/lvm.conf 77 A I EEET R, ZTICEDVWTLWMBRIEBR) 2 —L%ET7 I T+
JICTEE,
THEFAMNITA4AT. ROO—FRET71ILICEMLE S,

activation {

volume list = [ "vgl/lvole", "@database" 1]
}

@database ZF CHEAD R I TEIBZIEF I, RANMIBETNTVLEIIRTOATICZT*
—HETEBICIF. e ZFEALET,

TOTA4NRN=23 ATV RIE. A a—LT0 NN —FEHmBR) a—LDARXT—RTHRES
LTULVB VGNAME . VGNAME/LVNAME . F7I3@ TAG EBEETVWET, R a—LTIL—T%
TE3ERIBT I —TE. X BT —REITH—RITBGEDHT I T4 TICBD FT, —HLAEWL
Gas T2AINTIET7 71 TICBD EFH Ao

volume list MEEE T RAMIZITHWERERINTVWBR L. RANRIDBAEZT—RET
=T RHBEDHR) a—LITIN—FFRIEHEBITIN—THT7 I T71TICBDET,

volume list NEREINTUVWTHZETHD. RRAMIZITHNERINTLRWVWE. 7I T+
ZICBED FH A

volume_listh EZINTULWARWVWE., VDT I T+« F1LICHIRISEBESNEFHA(TRTEHFASIN
£9)

5944 BEOKRAMEGEKET 7AINTTITAR—3 0 FETD

lvm.confo 7+ )L THRZA 2T HEMCE>TWVWRES. KA FDEET 71)L(/etc/lvm/
lvm <HOST_TAG>.conf)CF7 I T4 R—=2a3 >y D—RZEHTI XY, e xid. —N
D Jetc/lvm/ T4 LI RDJIC. 2DDBET 71D BB LET,

lvm.conf
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lvm_<HOST TAG>.conf

AR— k7w B, /etc/lvm/lvm.conf 77 ILHAO—REN, T71ILRADTA
TDRITHRENVIEBEINE T, RAMFITHERINTUVBRIHEE. B&ET S /etc/lvn/

lvm <HOST TAG>.conf 7 7 ILAO—REINET, HEDRE I 7IMIIV M) ZEBRT S
B, RVICEKRASRIT T 7AIDRRENFT T, HWLT lvm.conf T 7IIILHERIN. &
FNC— LB TIELEL £ 9, lvm <HOST TAG>.conf 7 71 ILIAT. XTI DRESNTIE
FEIdBEDIEFRZERLET. CNICE>T. RBRICKRESNIRZIDT 71 ILHRIICIKRER
INET, RRAMZIT T 74NN THLLWRIDRESIND L. BMOHKRET 7ILHAO—RT
nxd,

595 JUSREATHEERTITA4R—2a3VFINCXT 2{ERT
%

BELGRIANDT I T4 RN—2 3 UFlflE. /etc/lvm/lvm.conf 7 71l
Thostname tags A /> aYZEBMCTRI L THRECETET, cNHAJO—NILEREICHE
B3L5IC ALT7 7N EISREADIRTOOAVE2a—2TERLE T,

1. 7T¥RAFIF4 X T, XOO— K% /etc/lvm/lvm.conf 7 71 I)LISEBML £,

tags {
hostname tags = 1

}
2. 771N E IS XARDIARTDORI MMIERILET,

3. VS ARAROEED AV E2a—42h5. vgl/lvol2%ET7 VT4 JIC§2AEa—2D
)2 MCdblZEML £

tux > sudo lvchange --addtag @dbl vgl/lvol2

4, dblH—/N\T. ROOI—RZAALTvgl/lvoRZe7 V71 FICLET,

tux > sudo lvchange -ay vgl/vol2

59.6 XJZFRALT. IJFREZARADEHADRIANTTIT47
IC9 %

KEOFTIEF. ROKSBTITA4R—=>3>%1T3200DHEZRLET,
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e Ra—LIIN—TFvgleT—ER—AKRAMdb1BELXL A2 TDHFT7 I 70 TICLF
ED

o Ra—LIN—TFveT77AING—NKRIALfs1DHTT7 V71 TICLEFT,

o JrAINY—NONY I 7Y THRAL fsbl Tldk. RDIIEBHT7IT+ TICET. 77
ALY —NDERZ b+ fsliICBEZHEDLZ#EEE LET,

596.1 A7 a>l—mltIN-EBBEARAI MNETERINERTE
IDYV ) 2a—>3>Tld. B—DRET 7ML ZEHORA MNETERLET,

7

1. @database #J &R a—LTI—FvglDXAZT—RIZEBMLEY, wAkIY—IL
T, ROAX Y RZABDLET,

tux > sudo vgchange --addtag @database vgl

2. @fileserver ¥ 0 %R a—LTIL—Tvg2 DXEZT—RIZEBMLET, wARkIY —
LT, RO REASALED,

tux > sudo vgchange --addtag @fileserver vg2

3. T¥FARITART. ROO—RZEALT /etc/lvm/lvm.conf #EEFT 3 CIC&
D. @database. @fileserver. @fileserverbackup DE XTI 2EEL X T,

tags {
database {
host list = [ "dbl", "db2" ]
)
fileserver {
host list = [ "fs1" ]
}

fileserverbackup {
host list = [ "fsbl" ]
}
}

activation {
# Activate only if host has a tag that matches a metadata tag
volume list = [ "@*" ]

}

4, ZELTz/etc/lvm/lvm.conf 771 IL%Z4DDRRA M(dbl. db2. fsl. HKU fsbl)
ICERELET,
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5. 77AINY—NKRIDBHELESIZ. XOOYY REEEDE—RTERIVY —
ILDBANTB LD, fsbl ETvg2 B TET X9,

tux > sudo vgchange --addtag @fileserverbackup vg2
tux > sudo vgchange -ay vg2

=L

59.6.2 A>3 2:O0—hHoA4XTN-BIBEHETE
KDV a—23>Tld. FERAMDTIT0 TICTRAR) 2a—LDI S RICET 3 1EHRE
O—AILICFREFLE D,

1. @database #T &R a—LTIL—Fvgl DAZT—RIZEBMLEY, wAkIYV—IL
T, ROATYRZASILET,

tux > sudo vgchange --addtag @database vgl

2. @fileserver #0% R a—LTIN—Tvg2 DAZT—RIEMLEY, HRkI>VY —
LT ROV EZEAALEFT,

tux > sudo vgchange --addtag @fileserver vg2
3. /etc/lvm/lvm.conf 77 M ILTRA MR T %ZBRICL £

a. T¥AMIFTA R T, ROOA—RZFEBLT /etc/lvm/lvm.conf 771 IIL 2 EE
TERLICED, RAMRITRET7AILZBMICLET,

tags {
hosttags = 1
}

b. ZE L7 /etc/lvm/lvm.conf 7 71 ILZ4DDHRA b(dbl. db2. fsl. H&
U fsbl )ICEELE T,

4, RA L dbl1 T, T—EAR—AKAMDLDTITAR—a VB ET7AILEERL F
Jo THFRAMIFT4ART. /etc/lvm/lvm dbl.conf 7 71 ILEER L. XODOI—K*%

EIML F 9o

activation {
volume list = [ "@database" 1

}
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5. RA R db2 T. T—EAR—XKAMA2 DT ITARN—2a VB ET 7ML =ERL £
Jo THFRAMIFT4 AR T, /etc/lvm/lvm db2.conf 7 7T ILEER L. XODOI—K*%
EMLET,

activation {
volume list = [ "@database" 1

}

6. RRAKSIT. Z7ANUY—NKIL fs1DTITAR—2aVRET 7ML 2ERL £
Jo THFRAMIFT4ART. /etc/lvm/lvm fsl.conf 7 71 ILEER L. XODOI—K*%
BMLET,

activation {
volume list = [ "@fileserver" ]

}

7. 771N —=NERI b fs1BELIIZEIF. ART DT 71 IILY—/NRX MMsbl%
T =N LTEHLEXT,

a. RAK fsbl T, RAMfsbl DTV ITAR=3aVRET 7 AIZERLE T T
FRAMNIFT4RT. /etc/lvm/lvm fsbl.conf 7 7 IILZER L. ROOI— K%
BMLEY,

activation {
volume list = [ "@fileserver" ]

}

b. ARV —ILT. ROIAXYFD1IDZANILFT,

tux > sudo vgchange -ay vg2
tux > sudo vgchange -ay @fileserver
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6 WWMARY a—LRAFvTIogvhk

LVM (Logical Volume Manager)i@IER 1) 2 —LXF v P> a3y MEOAE—F > 51 D
12T, BIFEOR) a—LDT—27Ov7INT3EEZEHEL. WshhoTOvIIcE
FAADITONZ L. AFvFoay MROTOVIDENRAFY T3y bR a—L4IC
OE—CNET, C5TBLT ATy Foay bARUa—LHERINZET. 7—2D
ZORADOIE—DMREINE T,

6.1 RUa—LRAFv T ayv DB

T77AIWNSRATLDRF Yy TS ay MIE. FENBEBEDXEZT—R2E. RFvFoavhk
DIERRICEE SNV —XAREBAR) 2a—LDT—R27OVIDBREENTVET, XF+v T
Ay bENLTT—RIZTIOERTRE, V—IARER) 2 —LDZFDERO IE—HFK
RENFT, NI TV TREDNST—RZETLIED. BESNLT— X2 LEZTTI3HE
IEHD F£H Ao

O == xrv7ravhMi&BdRYa—LOIIH
AFv T3y hDSATRALHIE. ZFvFoay bzEICRTY ELAREVE,
V—AF@mER)2a—LZENYI Y TEEEA,

WWMARD) 2a—LRFTyFoay bTlE. 770N AT LOEDEROE 2a—D5/1N\v Y
Ty TZERTEE T, ATy ay MIBERICER SN, BRI 3 FTHRESINET T, R
)a—LBEIEA—HE|ESHEIFETETBZLSICLAENS. ATy ToayvbkhsTr7a
WORTFLDNY Ty TZERTEE T, BPDXF+v T ay blid. XFvy7Foavhb
ICBTB3ART—ADEENTVETH. V—RBHBER) 2a—LDEEDT—RIFEENT
WEtHA, ATy Toay MIOAE—F 2540 MEEFERL T AV FHILT—27OY
IDT—REEZRHELET, RTFTvFoay bz otBICRESNTVWEERF v S
Yay kAR a—LRAOT7OYZICOAE—L. V—=XT7OvIICHLWT—2%Z2RET S
ENTEET, V—RABER) 2—LTTHOEHLNSEEIND TOVIDEBRIDZ . RFvS
a3y hrOHAIDERET,

AFTwTay b0 A AZRETBRICIE. V—IBEAR) a—LICKHLTFEINS
T—REEE. BFUVRTFTy T ay rOREFEHEEEERTIHNENHD £T, XF+v S
a3y bRV aA—LICEIDHETEZAR—IADEIF. V—RABER) 2 —LOHAX. AFwv
T 3y FOREFERE. BLURFT YT a3y bDTA1TR2A LRICEBELNFHINDS
FT—=R27TOvIDHICEI>TERDET, X+ v T3y bR a—Lld. EREBEOY 1 IXE
BIITEEFHA. BZRE LT, wOREBEAR) 2—LDHI0%DH A X T, AFv o3y kR
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Ja—LEERLTLLEETV. XF vy T ay FOHIBRAEIC. V—X®mEBER) 2—LHDOT
RTO7OYIHIEUEZEEEINZ EFHINZBEIE. Ry TRY 2a—LDH 1 %,
DR EHY —HBERY a—LY A XIZEZDR) 2a—LICEATEAEZT—ZHAIR—%
MR AT EIRERHD T, T—REENEETHRVD FEF1M TR LHE+5
BWEFHHINZZE. BREBAR—IIEDELABD T,

LVM2TlE. RFyFoay MIT T4 THRAEZIARETI, T—XZRXFv T3y
MIEZRZZATCKIE. 2070V 730N T—7ILTERP Y- SN V—RRER
Ja—LHD6DaE— 1 ThhEFztA. XFTyFoayvbRUa—L%EITVEL. EDXR
FwToay bR a—LICT—2EBEREEIADCICEL2T 7TV T—2 a3 > 0EER
TANTEEXYT, ATy 7oavbaEYTI O MERLTRFy o3y bZHIBRL. V—X5H
BAR)a—LAZBIYVY TR T. BEEZHEICIRETETEXY,

R84 X MRIETIE. YEBY —N\DFE RIS, T—N\DT 1 X7 LIZERR T 3 LVMERIER
Ja—LICRLTRFy T gy MEBEEEFERTE XY,

RIERZA FRIETIE. ATy Foay bgEZFERAL T REYXS VDA NL— Ny O T
DRENYOITYTLIED, RETS VAX=—JICHITBRIEE(NYFRT7YTIL—RARY)
T, V—XABEBER) 2a—LEZEETICTAMLIEDTEXY, RETI VI RET1 XY
T77AILDOFERATIEARLS. ARL—=U Ny I IV ReLT, WUMRERD 2 —L%ZERT 540
BERHDFT, WWMERIEBR)2a—LZIY TV ML, Z71ILICESNT T RO & LTRE
IOVAR—DHREFETBOHOICERTETET, £/o. TOWVMBRER) 2 —LZYET 1 X
e LTEDOYETT, 7JOVvITNARELTEZTAL D TEEXT,

SLES11SP3H'56. WWMREARY a—LXFy gy bMI>rFOES a =V JakEIck -
TWET, Y1 XEEBELBWVWTR Ty gy b EERLEFEIE. > 7FOEYa=Z>y
CHEESNE T, XFv7Foayv b, Do TF=IhonEREEZFERTSI VR a—LA
ELTERShE T, VA F v TFoay bRUa—LAlR O YR a—LERELEE%
B5F 9, R a—LIXMERMCT V7« 71k, iR, REIEE. BLVHIBRTSE. €D F v
ToavbzERTBRCHTEERT,

O == /52216032 7OEY 3=V IR a— 4
JIRARXTO>FAED 3=V I XFy T ay b eERTBICIE. V—RwER
Ja—LEEDRFTYy T3y bZzlDoDISRR)Y—XATEEBTIHNELNDHD X
To CNUCED R)a—LEEDRFTY T ay bzREICAL/ — FICHHENICYD
YhTEEY,

2FwFoay FHAREBIZRSTE. BT YXTLDSXFy T3y hEHIFRLTLES
Wo V—RBEAR)2—LTT—27AOvIHELLLTUKDICIRLET. XFvFavhk
ISREICTERICED T, XFvFoay MIBERICKR S CFERRAICAEDZDT. V—Iim
WA 2—LDOBIY I MO TERLEDET,
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V—ZmEBR)a—LORFTy T3y b EEBIERLTWEEE. X+ v o3y ~DH|
RiZ. BRBICERLIEDOZRVICHIRT 2 WS IBETITVWET,

6.2 LVMICKBLinuxX+wv 7> 3w EDER

LVM (Logical Volume Manager)id. 7 7ML RXTLDR Ty T3y FOERICERTE
£,

WARIVY—ILEBAVT, ROATY REANDLED

tux > sudo lvcreate -s [-L <size>] -n SNAP_VOLUME SOURCE VOLUME PATH

A XAZEELBWEE. RFT v Foay bMEP YR Fy o3y hELTERSNE T,
RIcHlERLES,

tux > sudo lvcreate -s -L 1G -n linux0l-snap /dev/lvm/1linux01

2Fw T3y hH /dev/lvm/linux01l-snap R 2 —L ¥ LTER SN E TS

6.3 XF+vrFawv bDEH

WARIVY —ILZRAVWT ROOAIVYREASANLET,

tux > sudo lvdisplay SNAP VOLUME

RiICHZRLE T

tux > sudo lvdisplay /dev/vg0l/1linux01-snap

82

Logical volume ---

LV Name /dev/lvm/1linux01
VG Name vgol
LV UUID QHVJYh-PR3s-A4SG-s4Aa-MyWN-Ra7a-HL47KL

LV Write Access
LV snapshot status
LV Status

read/write
active destination for /dev/lvm/linux01
available

# open 0

LV Size 80.00 GB
Current LE 1024
COW-table size 8.00 GB
COW-table LE 512
Allocated to snapshot 30%
Snapshot chunk size 8.00 KB
Segments 1
Allocation inherit
Read ahead sectors 0

LVMIC & BLinuxX v 7> 3w EDOYERR
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Block device 254:5

6.4 LinuxX7+w 73w DHIR
WARIAVY —ILZBEVWT. ZOOAY REAADLE T,

tux > sudo lvremove SNAP VOLUME PATH

R eRmLE T,

tux > sudo lvremove /dev/lvmvg/linux01-snap

6.5 RERIAMLEDRESYI ICHTEIRAFT YT
>3y hOFEA

RIS VDN YIIYRRAML—=JICWVMERIERY 2 —L%EFERAT2 . BERCERZ TN
AEFHICBEETE R NL=—H TPz bOBH. XF v T3y FOER. T—2D
NI Ty TREDBEEBZICITOIZECDNTERLSICAD XY, LWMRIBR) 2a—L%EY
YRl Z7AILCRAESNTT RO LTRBIY S VA X—C R RET B OHICERT
XY, £, FOWMBRIEBARY 2—LZYIET+ A2 LTEIODETT, 7AvIF N1 R
ELTEFTAUZENTEET, LUMBEAR) a—LLEIZRET R4 X—=CHERLTH
5. WMDRFwvFoay b ZERTE XY,

2Ty 7T a3y bOFHFAH/ZEZAAHEEZFEAL T, 1DOREIS VDAV RZV A %ZE
BUERTE X9, COBAE. BEIE. REIYVOEBEDA VARV ADIAF Yy T3y bk
I LTIThNnEd,. LWWMERERY 2 —LEIREBT 1 R4 X—C %R L TY — XHER
Da—LDRAFyTFoay b ERL. REYSVOREDA VARV ADA Ty T3y
FEZETEEY, V—BEBER)2—LDRXFv I ayv bEHS51DEHL T, RETY
YDRIDA VARV ARBICEETETE T, BRADREIS VAV AV ZADT—FDKERS
IF. V—XBmEBAR)2a—LEDA A= HICEELE T,

AFw T3y FOFRAAHEZTAHEREZFIET D REBT1 R X—JzifFLT:
FEx. TAMRIETNYFRTYSIL—RZTAMTBIEHTEXY, TDAX—=UH
SENBWVMA) 2a—LDRFyv T3y hEERL. TOXF v T3y FOBRTRE
IO>ERITLET, V—RBERII—LIEFEEINT. FOIIVICHTRIEEIETIART
2Fy T ay MIEZTAEFNE T, REII VA AXA=JDY —IRIBER 2a—LICRBIC
. RETSVOERZA ZICLEE. V—AREBEAR) a—LHSRXFTv T3y bzHIR
LEXY, BS—EPOETICIE. RFv TP ay b Z2BERLTITYRLTHSE. RFv S
Yay b A=Y ETRETY VEBREHLEI,
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ROFIETIF. T7AILICERHESNTARE T« RTA X =2 eXen\NA N— N1 FZ2fERAL F
T RIEDFIEIE. KYMA Y. SUSE Linux Enterprise 75w b 7 # — L L TEET Bt /\
AN—NAHICERTEZF I, XFTv 73y bR a—Lhs T 7AIILICR RSN IREY
DUAX=TD7ERITTBICIE

84

FAINIERMENIRET S VA XA—ODFENDY —RRERY a— LN T
l\-k?h'CL,\% CERRLET (e RIE. YT baRA > b /var/lib/xen/images/
<IMAGE_NAME> ),

. TRENZERZRF I DDICTABEHD DB LVMRIER) 2a—LDRXF v T3y

bEER L £ 9o

tux > sudo lvcreate -s -L 20G -n myvm-snap /dev/lvmvg/myvm

A X%EIBELLBWVEES. XFTvroay bMIo Xy oy b LTERENLE
ER

ATV T3y b R a—LERVVETBRUYARAY M EERLEF T,

tux > sudo mkdir -p /mnt/xen/vm/myvm-snap

AR LRV R RAY MRy T3y bR a—LEIYTVELETD,

tux > sudo mount -t auto /dev/lvmvg/myvm-snap /mnt/xen/vm/myvm-snap

. TFERNITFTART V—RREYDVOERET 7AILEIE—L. YTV RLEX

FTwFoaybrR)a—LED, 77A4ILICERIASNIAX—=T 710l %8S L SIC
INZAZZEL. 774I)%Z /etc/xen/myvm-snap.cfg B DHBI CTHREFELE TS

ARERS VDRIV NEARTY T3y bR a—-LERALT REYS VRS

LE9,

tux > sudo xm create -c /etc/xen/myvm-snap.cfg

(AT aV)RFyToay bEAIBRLT V—X@mER) a—LLEOEEShTLE

WMRER S VA XA =D ERALET,

tux > sudo umount /mnt/xenvms/myvm-snap
tux > sudo lvremove -f /dev/lvmvg/mylvm-snap

(AT aY)TOTOCRERERIEITEDERLET,
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6.6 AFwvToayvhbrEY—XHmER)a—LL
N—Y L TEEZTICEI D, BIDKRREICO—IL
INY T T3

A2ty 7oay b, R a—LEOTF—RZHEOREICO—ILINY I XIFETTIHE
NHBIHEICRILBEET, L ZiE. BEBOFEVWVLH -GS £LENVT—2D1 >
A= T7yTIL—RFHPRBMLIEDLELCHABREESTED LIFGE. T—XEEZTTICR
TRITNUEESHEVWEDHD £,

lvconvert --merge AY Y REMFHL T, LWMGRER) 2 —LDEFEETICERT DTS
£9, Y—JIERD&LSICHABEINE T,

oV —RBERY2a—LERFT Yy T3y bR a—LAEAEEHEINTUVRVIES.
I—IE T CICRBINE I,

o V—RFMBRY 2 —LFLRBEBRXF v T3y bARYUa—-LHAEINTUVRWESE. F1O
TY—RRERY 2 —LELRBERAFy T3y bR a—LOEESHDT I T4 TIC
BoTHAMVEALONIKRTY—UHEmINE I,

L= bTT7AINIZATLDELSIC. BALZZEATERVY —RGHER) 2 —LDIF
By R —N\DBEBEINTY —R®ER) 2a—LDRT7 I T4 TICBRDEEET,
RN—VIBERETNE T,

o V—ZHMEBARY a—LILRETS VA XA—IUHEENZHE. REIIVEZS vy b
AV LY —RABBR)2a—LERFyT>ay bR a—L%Z(CDIEFTIYT Y
MERT D EICE>TQ)ET I T FICLIE. mergedX Y RZRITTIHEL D
DEFT, Y—PRTHIC. V—XRmEBEAR) 2—LHABEFNIBIYV Y AINTRF VS
2ay bR a—LIFHREINZDT. Y—PRTEREFTRETD VEBESHLAVT
2BV, I—IUHTT L. ERINERERY 2 — L% RETS O THERLE
ED

I—UHh I NZ . Y —N\BESHERDHI—JIEBEFNICHTIN. CNEEY—IH%T
THRETHETET, V—VDETHIF. I—CHOY —IHER) 2 —LOFILWRFY S
a3y b EERT B EIETET A

Y= OETHIE. V—mER) 2 —LICRTEHRAAAFIFETAAE. IX—2HD
ATy Foay MOEBNICUDAAIL Y FENET, ChickD, 2—HFIFEHE. X+v~
avyv MERBRODT—2%2RTKLIED. EDOT—RIZTIVEALEDTEEXT, V—IOHRET
ITRETHEIOBEIIHD FEA.

AFvToay bV —RmER)2—LENY—Y LTEEZTICRI A AIOREICO—
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R=—IUHRTTBE V—RRER) 2a—LICBRF Y T3y MEEBRFERLT—R &,
N—URIRRICITONIC T —RRENTARTHEENE T ERSTNIFRER ) 21— LDRED
RAFT—&FS. BXUVUUIDIE. V—RG®HERY 2 —LEFLTY, V—X@mER) 2—LI&
BENICBRYY > hEh, Xy T3y bR a—LRBBIRINE T,

1. WARIVY—ILZBRAVWT. ROOAIYYREAALET,

tux > sudo lvconvert --merge [-b] [-i SECONDS] [SNAP VOLUME PATH[...snapN]|
@VOLUME TAG]

AV RZAVTIDUEDRF Yy Foay bZEEETEET, Fhid. ROV —X
WEAU 2a—LICEALAR) 2—LRIZHREL. Te<VOLUME TAG>] XIBET D LH
TEET, 2IHER2a—LDRF Yy T3y kI, ThENOY —IRBER) 12—
LICR—=JTNET, FIHIHEBAR) 2a—LICDOWVWTIX, 5.9 TVM2ZA KL —2%F
T bADaTT ZBRRLTLIEEL,

MDA T a>ohHb £,

-b,
--background
T—EVENVIITIIVRTEITLET, CNUISED. BELIEHRODRFv T
2ay bOY—CEERHICHEITLTEITTEERY,

i,
--interval < SECONDS >
ETRREZEEHMNICN—tEY METLAR—MLEY, BREMWEMNTIEELEX T,

COOVY Y ROFEMICDOWLWTIE. lvconvert(8) DN Za7IIR—SHEBBLTLIEE
LYo
KiCHlzRLED,

tux > sudo lvconvert --merge /dev/lvmvg/linux01-snap

DAY RIE. /dev/lvmvg/linux@l-snapZZ DY —XH/EBAR) 2 —LIZY—2 L
F9,

tux > sudo lvconvert --merge @mytag

AFvToay bV —RmER)2—LENY—Y LTEEZTICRI A AIOREICO—
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lvoll. Wol2. 8LV Wol3 TARTICHY mytag MFTVWTWBIHBE. X T v
Toay MERRT3Y —XHmEBARY a—LICIEBICY—YSNET, THD

5. lvoll. lvol2. Wol3DIBICY—TINET, --background 7 FS 3 UHERE
INTUVBIGEE. FFJTHETY —IXHER) 2—LDRXFT v a3y MIERFICEITL
TY—YEINEd,

(A7 a)V—R@mEBR)a—LERXFTyvTFoay bHAAEACHEAVTVWT HAL3
ENTEIBRE. FHTY—XHBERY 2—LEZIETFIT1TICLTHST7IT1 7
ICTBRLICEDT. TRICYN—CRBBTEZET,

tux > sudo umount ORIGINAL VOLUME

tux > sudo lvchange -an ORIGINAL VOLUME

tux > sudo lvchange -ay ORIGINAL VOLUME

tux > sudo mount ORIGINAL VOLUME MOUNT POINT

RiCHZRLE T

tux > sudo umount /dev/lvmvg/lvolOl

tux > sudo lvchange -an /dev/lvmvg/lvolOl

tux > sudo lvchange -ay /dev/lvmvg/lvolOl

tux > sudo mount /dev/lvmvg/lvolOl /mnt/lvol01l

(AT V)V -R@ER) 2 -LER Ty T ay bR a—-LPAEACDBEAVTV

T V—Z@mBR) 2a—L%ZHALZ N TETRWVEE(root 77 1LY AT LRE).
H—NEZEEBLTY —XHBER) 2 —LEIDTORNTBRIICE->T. BEFERTC
ICY—C %R TEE T,

AFvToay bV —RmER)2—LENY—Y LTEEZTICRI A AIOREICO—
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7 V7, 7RAIDDKTE

RAID (Redundant Array of Independent Disks) D B®IIE. #&EDN— K74 XV N—FT12 3
DEIDDRZIWVMREN—RT RTIHEE L. NT+—XVRET—2DEFa)T14%
BBt TR TY, IFLAYDRAIDIY FO—ZISCSIZO I EFERBLE I, Ch
&, IDEZO R JLBMERMNBHETEHDON—R T XAIDT7 RLAZIEETSE, ATUR
DNZLILEBISEL TWEHNSTY, —A. IDEXTIISATAN—R T4 R %ZHR—KLT
WARAIDO>Y bO—5HHDFT, V7 T 7RAIDIE. N—RI Tz 7RAIDO>Y FO—SHE
AICEDEMIR MG LT, RADYATLDFRZIREBELFT, £EL. THISIFV<5H
DCPUKFEIZEL. ML Ea—RICITEITBRVWXEVEHLRHD £,

O 2= /528771 XFLORAD
DSRARZT7AINATLDY T T 7RAIDIZY 5 XZTILF T /N1 X(Cluster MD)
EEALTREIDIHNENLNHD £, https://www.suse.com/documentation/sle-
ha-12/book_sleha/data/cha _ha cluster-md.html 223 3 = o] BHEILEEEED R+ a2
XY b EBRBRLTLLEIL,

SUSE Linux Enterprisellid. W< DO DN—FFT+4 X0%Z1DDY 7 T T F7RAIDY R T Ly
ICB 247 arhdhh £9, RAIDICIE. TNENNELZBEE. FlR. BLUEMZ
HOWKODDN—=R T4 XTEIDDRAIDY R T LICKER T 3THDV DO DHIEHE &
NTUVWEY, CNH5IFEE. RADLAJLEMEENE T,

7.1 RAIDLAR)LDIEfR

AIETIE. BEDORAIDLAJL(0. 1. 2. 3. 4. B)ERA M L7RAIDLARJLICDWTEHEAL £
ER

7.1.1 RAIDO

CDLARILTIE E7 7007 AY IDEERDT 1 RVIZHBEINDZDT. 7—270t
Z2DNT#—IVAPEMELFET, TOLARILIET—EZDONY I T v TRREHELAEWVO.

EIFICIFRAIDTIEH D FEHAD. COBDS X T LTIE TRAIDO) WS EEID—HRIT

Jo RAIDOTIE. 22UEDN—R T RIDBPBEWIT—=ILLET, 8WNT =TIV IAHE
bNET, L. 1DDON—RT74 RVICEEDRELT12721T T RAIDY X T LN KIEE

n. 7T—RIFEhHhnx9,
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7.1.2 RAID1

CDOLRILTIE. T—EFHMBDN—R T4 AZIC—R{—TIAE—CNB=H. T—RIIHT

ZEYIREXF )T BMREINET, CHUE. N—RTFTa2A0=5—-1) 2T LTHSNT
WET, T4 AIVDPWEINBEIF. T4 RVOHRBOIAE—%2I5—%DHS51D0DT
AV THATEEY, LD 2T 120DT1 RATUNDIRTDOT 1 RIDELRHNTH.

T—RERETETET, 2L BEMIBEINABWESIE. ELWTr RTICBELIET—
BAPRZIS—) VT INBZEREMEDHD. TDHEEIET—E2NENE T, B—FT1 XIT70€X
DOFEARFCLERTZ . AE—TOEXTEZTAHFD/NT +—I VY IADNEFETL EITH(10
~20%E< %8 3). AWMD T7IERIF. BEOMEBN—RT 7D ENCHRTH, EL
CERETY, CE. T—E2HEREINTVEDT, ENSZWITLTRXF Yy TEBRRHT
9o RAID1ITIE. —MRIC. FAHED b UH IS a3 DRENE—T 1 AT DIFIF2E. ES
AAB ST IL 3 VORENE—T ATV ERBL T,

7.1.3 RAID 2& KTURAID 3

Choid. —MRANABRAIDEETIEH D FtHA. LANIL2TIE. T—&IF 7OV ILANILTIE
B EYRULRILTRESAAEENE T, LANL3IGE BEANITATAXIICE>TN
AELARILDRA S HZRELETH, BROBRZFARKICH—EXTEHILIITEX
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RAID /dev/mdO @iBAN0
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7V RAID 5(5) (TARARZTEVH)
TV RAID 6 (FaT L REASSIELY)
) RAID 10 (S5 —YWFERSAEVY)

ERAAERT /AR BIRLAT/ M R:
FIRAA HAZX BES 447 FRAA HAX BS 17 2% 24
fdevisdal 10.00 GIB ® Linux LVM
/dev/sda2 10.00 GiB (@ Linux native Bh0 — +
fdevisda5 20.00 GiB ® Linux LVM STREN —
fdev/sdat 10.00 GiB ® Linux LVM T
fdev/sda7 4.00 GiB \_® Linux RAID
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fdev/sdcl 4.00 GiB \_® Linux native — STAYIRE

o)
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) myRAID
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HmyRAID L LTURMENFT, ik RET 7 MIILOEERICERTE LTRAIDICD
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md /mdadm (&. T+ ROVEEQORERZIERICHITETRVWED. TNAZADEETH S CHER
HICIERENBZET. T RIVIZ—ZHRBIS— L. BENMEELTVWBETNIR
ZERBCRBLET
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BRASNESZDOTNA A ZBEFMICBEEBMTET2DIFE. udev/L—JLIZ&L>T. mdadm
-I DISK DEVICE NAMED. BEFIMICKRIRINTHS5WDDZT/NA XA TEITINDLSICKRES
NTWBIBE(T 7 4L FOEE). &L Vwrite-intentEw by ITHREINTVBIEE (T
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B2 TEFET, L <IE. man 5 mdadm.conf ZEBL TV,

7.4 SFHHIBEIR
Y 7 b7 = 7RAIDDERTE /L L EHIBHRN. ROHOWTOICH D £,

e Linux RAID wiki: https://raid.wiki.kernel.org/index.php/Linux_Raid <

e The Software RAID HOWTO( /usr/share/doc/packages/mdadm/Software-
RAID.HOWTO.html 7 7 JL)

Minux-raid] (http://marc.info/?|=linux-raid 7)€ DLINUX RAIDX—1J > F 1) A hHHD %
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o UEFIX> > DIRE. EAHD /boot/efi N—T 43V EBEITIRERHD XTI, =
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fcO—HAILTFNA R T7ANF Y RILTNA X F£721FiSCSITNA R —/NDRS
THEHDI/ONZAEZRMHELTWVWBIHEIE. RAIDT/NA XA EERT BHIIC. IILFI/INXY
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1. YaSTzfEAL T X b—ILZRtaL. #HESNTN—T7 2 a VHEOFIEICEET

B2FT. MEAAA R B8E MY X —ILFIR) OFHRBICKE> TEDHEX T,
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V7 bz T7RAIDTNA RETNAAIYN—=ICE>TEEIN. T/N1 X% /dev/
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11.
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F—ATUREZREL FITH. WESEHL1+0K
DEFESABDEYT, T 5—D—HFDHFART
BEROT4 RIODBRITT—IChBEe. HS5—FD=
ZS—hMEAAREICHED £9, L. S 5—0Dm
B4 RTERICT AIDKHONE . TRTD
T—2DEERLET,
CDYYa—avidl+0v ) a— 3> KD
FEEMMEVWTTH. BOHY 1 M TRFZERTL
1eb. S5 —%Z2RFTIRENHZES. Z5—
DHARLEEFT T4 ICLTH. TRICHEEE
TREARNL—TNARERFITZ DTS
£9, £/, 200U 1 MEOEENEKHONT-S
BlE. 5501 MHES—FHDH A1 EHS
MIILTHBEILEY, S 5—U>Fchictd X
VREINSATIBRIBERIEITSBDEHA, =
S—HMELARNILTEEINTLWEIHNSTT,
FNA AL Z—IZ74 B . RAID 0ICISTFEE 4
HRVWDT. EOHA ROIZ—HIS—IZKRD
£9, HTLLRAIDOZER L T. TS5—Ilh o7
B RICBSIHRZ. RIS, SS5—%2BEEALTL
72& L,

9.1.1 mdadmic &3 %Xk L7=RAID 10 (1+0)F /N1 X D1ERK

X b L7zRAID 1+0lF. 22U EDRAID 1(ZS S5 —)T N1 XZEK L. ENSDRAID 17 /N1
Z2%ZRAIDODAVR—RZY R TNARE L TERTZETHEELET,
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O == <7 zumE

TINA R T 2EHDESZEIETINELH D5, YILFNRI/0ZFRELT
5. RAIDT/INA R%=ZFRETINELNHD £, FHICOVWTIE. E17= 5012
DZILFINZIODEIE] #BBLTLIETL,

ABEDFIETIE. RORICKRITTNA RAZERALET, TFENSDT/NA RX&AIE. B9, F
BOTFNA ZDHABTEEL TSI,

+]9.2: R X7 Y TRAID 10(1+0)Z{EFK T3>+ U H

raws /N1 X RAID1(=5—) RAID 1+0(R FS1EVT =
5-)
/dev/sdbl /dev/mdo /dev/md2
/dev/sdcl
/dev/sddl /dev/mdl
/dev/sdel
1. RV —ILZRTET,

105

RBIZFE LT, parted DT AT N—Ta>a+%xZERLT. ALY XDOXFD
Linux RAID/X—T7 ¢ > 3 > Z4D1ER L £ 7%

17NARAZCI2DDEBRZTNA A%=FEHRALT. 220V 7 T 7RAID17/N1 R
EFERLET, O RZ7OYFRT, XO220OAX Y REANLET,

tux > sudo mdadm --create /dev/md® --run --level=1 --raid-devices=2 /dev/sdbl /dev/
sdcl
sudo mdadm --create /dev/mdl --run --level=1 --raid-devices=2 /dev/sddl /dev/sdel

. XA NLRAID 1407 N1 RZ1ER L £ 9, OV RTOVF T BIOFIETIERL

7V 78D 7RADITNA R ZEHAL T KOO RZANDLE T,

tux > sudo mdadm --create /dev/md2 --run --level=0 --chunk=64 \
--raid-devices=2 /dev/md0 /dev/mdl

TI7AIEDF v A XL 64KBT T,

RAID 1407 /N1 X /dev/md2 ETT 7 AL AT LXFST 7 A I AT LR E) =R L
£,

tux > sudo mkfs.xfs /dev/md2

mdadmiZ & %X b L7=RAID 10 (1+0)7 /N1 R DYERK SLES 15



CNERBDT 7ML RATLZERATSICIE. ARV FZEELET,

6. /etc/mdadm.conf 7 7 A ILEMRETIH. 771D ELEEELRVGEIIIERL X
I (fzr ZIE. sudo vi /etc/mdadm.conf ZETLET). XOITEEBMLEST (T 71
IWHBHCEIET 2156 RPDITIFEEREADEIGEMENH D 7).

DEVICE containers partitions

ARRAY /dev/md® UUID=UUID

ARRAY /dev/md1 UUID=UUID

ARRAY /dev/md2 UUID=UUID
ETNAZOUUIDIZRD AT RTEISTEE 9,

tux > sudo mdadm -D /dev/DEVICE | grep UUID

7. /etc/fstab 7 7ML Z4REL T, RAID 1+07 /N1 R /dev/md2 DT> b ZEBML F
To ROBUI. XFST 7 AN RT Ly XUVIYTY MRA 2 FE LT /dataZERT
BRADTNAZDIY F)ZRLTVWET,

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEXTYLET,

tux > sudo mount /data

9.1.2 mdadmiZ &3> X + L7RAID 10 (0+1)7 /N1 X DIERK,

R L7RAID 0+13. 2N SHEDRAID O(R b4 F)TNA ATHEEIh. ThSD
RADOTNARX%ZZX5—)YJLTRADIDOAVR—RY T NARELET,

O == <7/ zumE
TINA R T BB OERZEBIET 2MENH 3HEIE. YILF/NRI/0ZHRELT
D5, RADTNA RZRETAIMNEDLHD £, FFMICOVWTIE. E17EZ 5112
DIILFI/INZIODEEE] ZBRL TSIV,

C DI TIE. RAID 0D T /N1 ZDBEICIHZ SNEBELD T, R—IXDRAID 0F /N1 XICX
RT7TFNARAZIBETCETF A TNTRADZIZ—D1IDOOH A RTIS—IZHB->T=EE X
BEIBIADRAID OF N1 X%Z{EH L T. S 5—ICEMLET,

ABEDFIETIE. RORICKRITTNA RGZFERALET, TFENSDT/NA RX&GIE. B9, CF
BOTNA ZADEHITEE L TLIEETL,
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% 9.3: R X FICEK BRAID 10 (0+1){EF D> 7+ #

rawsF /N1 X RAIDO (R FZ17) RAID0+1 (S5 —1{tX +3
1TE>Y)

/dev/sdbl /dev/mdo /dev/md2

/dev/sdcl

/dev/sddl /dev/md1l

/dev/sdel

107

2.

1. ARV —ILZzRAETET,

REICIH LT, partedREDT4 RIN—T0 >3+ zERL T BILY A XDOXFD
Linux RAID/N—F« > 3 > %Z4D1ER L £ 9%

. RADOFNARAZEIZ2DDERDZTNA A ZFEHALT. 22DV 7 7 7RAID 07/

AR LET, AXVRTOVTRT, XO22O AR RZEASILE T,

tux > sudo mdadm --create /dev/mdO --run --level=0 --chunk=64 \
--raid-devices=2 /dev/sdbl /dev/sdcl

sudo mdadm --create /dev/mdl --run --level=0 --chunk=64 \
--raid-devices=2 /dev/sddl /dev/sdel

TIAINEDF v > U841 XIE64KBTT,

. XA RLTRAID O+17NA RDER AT R 7OV 7 T, BIOFIETER LY 7 b

DT 7RAIDOFNA XEZFEALT. XOOYRZAHNLET,

tux > sudo mdadm --create /dev/md2 --run --level=1 --raid-devices=2 /dev/md0 /dev/
md1l

. RAID 1407 /X X /dev/md2 ETT 7 ALY AT LXFST 71 IV AT L7 ) ZERR L

EJERS

tux > sudo mkfs.xfs /dev/md2

CNERRDT 7AW AT LZERTBICIE. AN FZEBELE T,

. /etc/mdadm.conf 77T ILERET I, T 7AIDELEFELRVEEIIERL £

I (f=r ZI¥. sudo vi /etc/mdadm.conf ZE{TLET). XDITEEMLET(CZT
B T7AIUDBUCTEFEET 356 RPIDITIFEEREADAEMENHD £79),

DEVICE containers partitions
ARRAY /dev/md@ UUID=UUID

mdadmiZ & %X b L7=RAID 10 (0+1)7 /N1 R DYERK SLES 15



ARRAY /dev/md1l UUID=UUID
ARRAY /dev/md2 UUID=UUID

Z2FNAZ2OUUIDIZXRDIAY Y RTHRETEF £

tux > sudo mdadm -D /dev/DEVICE | grep UUID

7. Jetc/fstab 7 71 )L =$REL T. RAID 14057 /N1 R /dev/md2 DT> MU ZEBML F
I RO XFST 7AW AT L. BLUOIY TV M R4V e LT /datazERT
BRAIDFNAADIY MU ETRLTWVWET,

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEX TV ELET,

tux > sudo mount /data

9.2 AL w2 ZXRAID 10D1ERL

YaST(H & Umdadm & --level=10 A F> 3 >)Tld. RAIDO(R Z1EVY)BKLVURAID 1(=2
S—U I\ OmADKEERAEDEE—DIY Ly I XY T U 7RAID 107 /N1
ZABMEREINE T, TRTOT—Z 7OV IOEHDOIAE—H. XS EVTORAICHR >
T. BRORSATLICERBESNE T, IVR—XY ET NI RIE. IRTRERLH A XIZT S
MERHD £9,

O> 7L w2 ZARAIDIZ. *R L7=RAID 10 (1+0) EMIZALTIH. XOETEAD %
ER

#9.4: {5 RAID 102 = X b L7=RAID 100D LL

Kae A>7L vy XRAID 10 X + L7=RAID 10 (1+0)
FINA ZDE BHREEXIEIFHREOIY BHREOIVR—RVET

AVR—2 b TNA R

BEINET, LTBEINET,
ALS1EVY ALZIESIE. O ALSAIETIE. BN
A= b FNARXEIC IC. IRTOAVER—2Y
nearLA 7o hEtldfarL NI REFLETFZET,
1T7Ib%%LC%7,
108 > 7L w & ZRAID 10DER SLES 15
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HEaE

T—ROEHIE—

Ry R ZARTTFNA R

Y7L w2 XRAID 10

farL1 777 kTl&. RAID1
RT7DETHL. RS1047T
MTERITDZI—TVIv
IWBFRAIAHRIL—Ty b
ZRMELET,

2057 LA RDT N1 R
£T

H—ZIRT7TIRTHOIAY
R— > b FINA RIS
TEEJ,

2 X + L7=RAID 10 (1+0)

ISV ENIETX
YhrZricag—-

R—RERITIZ—UY
TJEINETLATEICANR
THEERELIED, IRTO

SS—ICHINTBART T
=TT BART =&
ETETX,

921 Y7L Y ZRXRADI0ODTNAREKLUL T HDE

Y7Ly XRAID 107 L1 DRERFIC. T—2TOAVv I TEIIHBRL T ABEIRET
BPURBLHDET, TTAILEDOL ) AEUL2TTH. 257 LARDOT/INA R ETH
BETY,

DECLH BEODL T AR EEHROIAVR—R b T N1 R ZERTEIHNEDLH D £ 95
7272L. RAD 107 LA DAVR—Y b TFNA ZRBUIRT—2TOv DL T ) hEBOEH
THZIUNBIEIHD FHA. BIBRIAML—=HAXUE TNA R L ) HETE)| - 728
T

722 . SEDIAVR— 2 T NARXTER LT LAI2DD L ) h%xEigEELIZBE
IF. E70v 20 —hm2D20EABZT/N\A RRESNET, LIEA>T. IRTOT—
ADIAE—DBENER L =SB XUE, 5/2(0F D, AVR—RY R TFNAADYA XD
2.5B) b £,
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922 LA77Uk

A>7LyZRRAID 10Dy F 7Y FTlE. T4 RAVICT—2TOv I %ERES D HE%
ERITBLATURD3DHR—ETNTWVWEY, FAFBERL AT U NI near(T7 2L
k). far. & Voffset T, BLATT MINT+—I O AFUENBERDH. 7—r0O—
RICBLIELAT I R EBIRTZEHEETY,

9.2.2.1 nearL1 77k

nearL1 77 FTld. ERZAVR—RMTFTNARALET, 7—270v270IE—HEL)
ICEEL TR NSATENET, DFED. $37—270vI70EHOIE—DERBZ TN
1 2ARTRERICA 7Y SN ET, nearld. RAD10DT 7 AILELATIURTY, Tz X
X FREDOAVR—R M TNARET—E2D2OAE—%2FERT25aE. —EDIE—

P 1Fv o093 TNAIXAARZEIEL £,

O> 7L w2 XRAID 10DnearL 1 77 b FHD K> 7 LDORAID 0L EFDFHAHE ZF/N
TA—IVRERHBLET,

BEED T 7220 L T hEER LIznearL 177 k

sdal sdbl sdcl sdel
0 0 1 1

0 o A~ N
0 o A~ N
O N U1 W
O N U1 W

BEEDT 4 A7 220D L T h%EFER LTnearL1 7 k

sdal sdbl sdcl sdel sdfl
0 0 1 1 2
2 3 3 4 4
5 5 6 6 7
7 8 8 9 9
10 10 11 11 12

9.2.2.2 farL14 77k

farLA 7 Mg, IRTORSATDRIFEPAICT—FZZA AT L RIS, 22BDT—
RAE—HZIRTDORSATDEFERICASSATILT. T7AvIDOITRTOIE—HE
BERSATICERBEINZLSICLET, ED22BDEY MME. AVEKR—RVERZIA4TD
FRIZED SRR L £,

110 L1779k SLES 15



farL4 7D Tl > TL v T XRAID 10DFHAH/NT #—I Y RlF. IRTDODRFAT
EEALMRAIDOLERRTIN, EFAANT =TIV RIF. RTATAY RO —7EH
HIEXZDT. RADOKE DA BDESEDET, COLATU ML RARAABERTI 7L
HF—NRED. HHFAHERNRIREICRE T,

RAID 10DE FAHEE . nearL 1 77 kb ZfEHL TL3RAID 1%RAID 1072 £ Db =
S—1) Y JRADDEEYEETY, . 771V RATLOILAR—IBEDETIAA
EDBHBPIROLIVEZTAADRT a2 — I ZT57HTY, RAID10ZfarL 177 hTEAT
B3HFEIFE STV TICLBETAAFT TV =23 ICBLTVWETD,

BREDT 1 X7 220L T hEERLffarL 1 7 k

sdal sdbl sdcl sdel
0 1 2 3
4 5 6 7

3 0 1 2
7 4 5

FREDT 4 A7 22DLFUAZERLIfarLA 7T b

sdal sdbl sdcl sdel sdfl
0 1 2 3 4
5 6 7 8 9

0.2.2.3 offsetL1r 77k

offsetL 1 7 FTld. HZ3F v I7DEROIE—DER LIRS T LETEELIEA D
Ty MILATIREINEES. ANTATHERINE T, EEIE. TNENOIMZA
THERIN. AB—D1DDTNARATA 7y FEINFET, KD, BEAKSES
DF v ZFERALTVWBRHEEIE. farL 177U b EEARDFEAAHFENESNET
N EFIAAD—IEFHIEDELABD XY,

BEEDT A7 22D L) hEERLoffsetL 1 77 k

sdal sdbl sdcl sdel
0 1 2 3

3 0 1 2
4 5 6 7
7 4 5 6
8 9 10 11
11 8 9 10
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BEEDT 1 A7 220D LT h%EFERLT-offsetL 1 77 b

sdal sdbl sdcl sdel sdfl
0 1 2 3 4
4 0 1 2 3
5 6 7 8 9
9 5 6 7 8
10 11 12 13 14
14 10 11 12 13

9.2.2.4 YaSTHELUmdadmiZ &3 L AL 17T CDISE

LU A LA 7T bE YaSTTIF/V) 7« 7))L 1) X sy mdadmTid - -layout /X5
A—RTHEELET, FATTSEIFROEEDTT,

nN

nearL1 77 hDIHFE. nZIBEL. NEL U ABTEZHBZIFT, LAT7IREL
UL APBERELRWVGE. T 74 MTmHERSINE T,

N
farL1 7T bDFE. fZIEEL. NZL TV ABTESHRIET,

oN
offsetLA 7T LDIFE. oZBEL. NEL T HMTEIHLIET,

Q iz LTUhoH
YaSTTld. /N T 7L ZLINTG A—RITHRERRER TR TOEIFBEFNICKT
INE9,

9.2.3 YaSTNN—FTa>a+ic&kda>7L w2 XRAID 10DERK
1. YaSTZEE L TN—FTs > a7 =@ T £,

2. BREICIGLT. RADRETERIAN—FTrs>a>zElLEzd, N\—FTa0>3a>%
T4—=X Y LD, N=FTa0>3>%A T%Z0xFD Linux RAIDICERE L 7=D LBEWT
KTV, BEON—T1 > a>a2FERI2HBE8. N\—T14>3a 21 T2EET 34
BIZHD FEA. YaSTICK > THBMICEESINE T, FMICOWLWTIE. PEAHAT
Ry . 88102 lExpert Partitioner (T X/N— b/N—F 0 >3 7)) . 10.118 THRER
ITIN—T 1> aVEREDFER] Z8RLTLEEL,
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7.

RAID 10015 EIE. D EH4DDN—TFT1 3 VHBRETT, N\—RT1X7DN
MMIEEDRELIGRICT—REZERS VATV ERS IO, BRB3/N\—RT1RUIC
REINTVWBIN—Toa aFERTRZCz@B<EEOLET, FSEITAYV MIR
INFAZDN—=T42aVERIBEDAR—ALMEETETRLVD T, ALY AXD/IN—
T2 ariETzERTZESBEDLET,

ED/IXHRILT. RAIDZEZEIRL £,
BEZDRAIDERED ) X RHAD/NRILICKRREINE T,

[RAID] R—DAETFTT. RAIDDENMZEIZUY I LET,

RAIDFEFET,. RAIDI0O (S5 —UYIBLUVRNSAIEVI)ERERL £,

Z 7> 3> T, RAID Name (RAID%) TRAIDICEBIZEID Y TR N TETET, D
%A1l /dev/md/NAME & L CHRIBABEICAD £9, EFMICDOWVWTIE. 7.2.118 TRAIDD
2l ZBRLTLEEIL,

BRARGRLETNAZVRNT, REON—To2arz&ERL. RIEMZZ v I L
T, ENSZEERLEETNA RV ZMIBHLFX T,

RAID /dev/md0 Di&n0
RAID B RAIDA(N) (7 5v)
RAID 0(0) (R FS1E>%) e
RAID 1(1) (35—>%)
RAID 5(5) (TRRFSIEVT)
RAID 6 (Fa7 L EARSAEwY)
@ RAID 10 (I5—U»HERRSAESY)

FEATEERT /A BIRLAT A
FIAZ HAZ S 4147 FIAA HAX BS 41T 54
T /dev/sdaz2 4.00 GiB @ Lir
/dev/sdbl 4.00 GiB @ Lir
£T%:Bh — /dev/sdcl 4.00 GiB (@ Lir
Jdev/sddl 4.00 GiB Gul T
< Hilfk 24
— 2THHIRR
48
EFH1X.0B R 8.00 GB
T (H) RE3(B) FIE(R) [ R~(N) |

(A7 aV)HEEI) v I LT, RADZLARNTDT+A X7 DEFHDIEBE=ZIEEL X
ER

RAID 10 Y. BIML7=T« AV DIBFHIEBRRAIDZ 1 FTlE. T\ XDFERIEF
ZIECTEET, CNUSED. PLADFEREREDT ROB T AT LICEEL.
L5FEHENDT A RV T RATLICBRBTEET, fLEzE 12DTF0 RIH T
AT LICEERRELIEES. YATLIREBEEHDT A RV TIIATF LD SBE L
ITE9,
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a. 871 AU EIBBISBRL T, ClassXREZ>OLWThhES U v o LET,

CZTXlE FDOTA RUICEIDYTENFETY, AEINTWVWSR ISR

A. B. C. DBLUVETTH. ZLDHBEERELBI TRIFENEDDBLIBDFT
(7= ZIFALBDH)e CDESICLT. IRTOFHERIRERRAIDT + XU % EID

HTEY

BEOTNA REBIRT BIC1F. cerl F—F7z(d shift F—HHFLFT, BIRL
TETNAR%EFI )y LT AVTFAMZa—DSBYRI ST ERY

B5LCHTEEY,

RDY = b F T3 OVWTNHEERL T TN RDIEFZHEL T,

Sorted: 75 ZADITARTDT/INA R%E, 7FZABOIARTDT/NATAXALDH]IC,
EWSESICHERFE T, fil: AABBCCo

Interleaved: 725 ZADRVIDTINA R RIZT Z ABDRAIDTINA X RICT
NAZADEDHTENTZIRTOERGEDY T XADIBIC. TNA R=ZWARET, K
IS RAD2EBBDTNA A, VT ABD2EBDT/NA A, WS ESICHEEE
Fo VIFREFFEBVWTNAREITART. TNA AV R MDREBICERSNE T,
7= ZIE. ABCABCDKSICHED X,

Pattern File: ZNZNHERRKRIRE VS AL THZ. BROTEESTHEFEO T 7
ANZBIRLET("sda.* A")o ZDERRTVICER T2 IANTDT /N1 DN
ZOITICEESINIIV S RICEIDHTONE T, ERKRRIE. H—RILF(/dev/
sdal). udev/NX%(/dev/disk/by-path/pci-0000:00:1f.2-scsi-0:0:0:0-
partl). ZRicudev ID (/dev/disk/by-id/ata-ST3500418AS 9VMN8X8L-partl)iC
WLTRBREINET, T/\1XDEEID. 22U LOERKRRICERT 35513,
BRPICEBRLIEBD T I ADNRESNE T,

. XA 7AJDTT, OKZ2Z Uy I LT, IEBZHEEL X,

YaSTIN—F« > a+ic&d3>FL v XRAID 10D1ERK SLES 15



EAS O <
Idev/sdbl A
| /dev/sdd1
/dev/sda2
/dew/sdcl

m > m

SEA | HEB | HEC | £ED | HEE

~JLF(H) | Sorted (AMABBBCCC) | Interleaved (ABCABCABC) | | Pattern File

FrtIL(C) OK(0)

8. INEII)YILET,

9. RADA T2 a>T, Fv oA T4 7ILOdUZLEBEL. RICIAEY
w2 LFE,
RAID 10D38E&. NUTFTa AT a>id. n(near). f(far). ELTVo (offset) TY, HF
. BBERZET—2IOvIDLT)HOEERLET, 20T 7 2L FDORET
To FMICOVWTIE 92218 L4777 ) ZBIRLTIIES L,

10. 77 MW RATLERD Y AT 3 »%ZRAIDTNA RIZEMLT, E7Z27UvoL
9

11. INZI7 Uy I L&D,
12. EEIBARZHERLT. T2V v o953 RADMMERENE T,

9.2.4 mdadmic k3> 7L w2 XRAID 10D1ERK

ABEDFIETIE. RORICKRI TN RGZFERALET, TENSDT/NA X&IF. B9 ZF
BOTFNA ZADHABTEEL TSI,

% 9.5: MDADMTRAID 102 {Ef 93>+ U F
raws /N1 X RAID 10

/dev/sdfl /dev/md3
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raws/\1 X RAID 10

/dev/sdgl

/dev/sdhl

/dev/sdil

116

1. ARV —ILZzRAETET,

2. BEICHL T, partedBEDT«+ RIN—T« > aFZFERALT. ALY XDOXFD

Linux RADN—FT 1 > a >R EHADER L X T,
RDART Y RE AN LTRAID 10%ER L £ 95

tux > sudo mdadm --create /dev/md3 --run --level=10 --chunk=32 --raid-devices=4 \
/dev/sdfl /dev/sdgl /dev/sdhl /dev/sdil

--raid-devices DB /N—T1>a>D )X &, CEHROEY 7y AAGCTHE

BLTLLETL,

CCICRIAXY Y RTIE nearLA 7T b ZEBL. 220L 7D AZFTOT7LAH

ERENE T, TNB2DDEXZEET BICIE. --layout ZERL FF9, 9.2.2.418
WaSTE EUmMmdadmiZ k2L T e LA 7o FDIEE] ZBBLTLIEEL,

. RAID 107 /X1 R /dev/md3 ETT 7 A IS RTLXFST 7ML AT LR E) ZERKR L

9,

tux > sudo mkfs.xfs /dev/md3

CNERRDT 7ML RATLZERTSICIE. ARV EFZEELET,

. /etc/mdadm.conf 77T ILZRETIH. 77 AIDELEEFEELEVSESIZERL £

J(fce ZIF. sudo vi /etc/mdadm.conf ZRITLET ) RDITEZEMLEI(CZT
b, T7MIIUDBUIHEET 25%E. RPDITIFEREADEIEEMEDN B D F£9),

DEVICE containers partitions
ARRAY /dev/md3 UUID=UUID

FTNA ZOUUIDIZXRD OIY Y RTRETEF T,

tux > sudo mdadm -D /dev/md3 | grep UUID

. Jetc/fstab 7 71 ILEHREL T, RAID 107 /N1 X /dev/md3 DI > MUZEBML F

Fo ROBNE XFST 7AW RT Ly BLUVNY TV MRAY ME LT /data ZERY
BRADTNAZXDITY F)ZRLTWVWET,

mdadmiZ &3> 7L w2 XRAID 10D1ERK SLES 15



/dev/md3 /data xfs defaults 1 2

7. RADTNARZEIXTYLET,

tux > sudo mount /data
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10 74 L—F7LA1ADIERK

FAIL=R7LAE —EBOFNA ZBRIFET LA T, FAIL—RT7LA
¥, RAID 1. RAID4. RAID5. BLURAIDGICTH L TOAHR—FINTVET,
CNS5DRAIDZ A FlF. ZDOMESMMEEL LT, —EOT/\1 ADIKERICTF R
BESICERATNTUVET, BE. TNTRICEENRETDE. T4IL—R7T
LADERSINET, T4 L—FRT7LAIE. BERINICER T2 T3eHTEX
ED

RAIDDFELE FETRLEEIOY M
RAID 1 12 oez0y b
RAID 4 120v k

RAID 5 120v k

RAID 6 MEFIF2EOZOY ~

—ERDTNA ZADBRELITA I L—RT7 LA EERT BICIE. BIZ. TN XBDORHD

ICmissing WO T —FRZIBEL XTI, CDIBTEICED. mdadmid. 7L AHDNIET S X

Ay cEZOFFZKLET,

RAID 577 L f OEREFIC. mdadmIC& > Te ROBARTRSAT%#HDTF0JL—R7LA
DEEMICERINE T, CHid. —MRIS. T4 L—RT7ZLARICARTZEBEL A
FA4IL—R7LATRABVHEETREVWT LA ETNU T 2BRIATILDEERRT-HT
T CODREREIZ. --forceA T a > TEMITETET,

RAIDZER LT=WH EHET 3TN ADIDICBHCT—2HA>TWBIHEIF. T4 L —
R7LAZERT 3 EBRBREARHD £, 2OHEIF. MOTNA A TT1IL—RT7L
1HEB L. EDFERAFOTNAADNSDT—R%E T4 L—RE—RTERITHFDRAIDICT

E—L. /N1 XZRAIDIZEML T. RADDEBEBEETHETIE. T—E2DIRTOTN
1RTIEDEY, Co7ORDFlE. XOFO>—I v TRLED,

1. B—FR 5407 /dev/sdl1 ZERALTT+4 2 L—RRAID 17 /N1 X /dev/md0 Z{ER T 3 I
lF. I R7OY7RT. ROESICAHALET,

tux > sudo mdadm --create /dev/md® -1 1 -n 2 /dev/sdal missing

EBIMEDTNA RS BMT BT NARERLEDN FlelFENALOY 1 I Z2HDORE
NHOEI,
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2. SS—ICEMLIEVLWTNT RIS RADZLAICBE LI\ T—42DEEFNTUVBRIES
3. CORET. #E0OT7—4%,. 74 L —RE—RTETHRORAID7LICIE—L
£

3. T—ARADAE—TTDTNA RAEZIS—|TEML Y, 7t X, /dev/sdbl ZRAIDIZE
Mme3dicid. A R7OYTET KOLSICAALET,

tux > sudo mdadm /dev/md0® -a /dev/sdbl

—EBIZ1DDTNA RADHEMTEE T, N—RIDNIF—ZHEBRL. BRI VA
ICLT&, OIS —%ZEBMTE X,

4, BROEHRAZERITBICIF. AV FTOYT T ROKLSICAALET,

tux > sudo cat /proc/mdstat

BUWEF SN TVIEICBBROES ZHEE T 3ICI1F. ROKSICANDLET,

tux > sudo watch -n 1 cat /proc/mdstat
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11 mdadmiC&KBdY 7 T 7RAID7Z L 1D A
AZE

AKIETIE. Y7 FTITT7RAIDL. 4. 5. £736DFTNA XDY A A% BT /N
A EHE(mdadm(8) )V — )L TEET B3 AAEICDOWVWTEHBELF T,

BEDY 7 T 7RADTNA ADY A AZBICIE. FAVR— bN—FTa0> 3>
DR T Z2AR—ADERINETY, T/\1 XADERAEREIROEEXFIBT 370
IZ. RADICEREST R 77 AN ATLHB YA XEZEETETZ2HENHD £9, SUSE Linux
Enterprise ServerTl&. 7 7L X F LBtrfs. Ext2. Ext3. Ext4. & KUXFS (V1 XD
MOABDT 7AW AT LA XAZEI—T« T4 DREEIATUVET, FHICOWVT
W B2E (070 2T L0 A 2ZEE ] #B8BLTLEIL,

mdadm*Y —J)LIZ. VT T T 7RAIDLARILL, 4, 5. BLU6ICH L TEITYH M IZEZ Y
R=bLET, CNSDRAIDLANILICIITHEZENHZDT. —EIC1DT D YA XEEY
BAVER—REN—TFT12a>%HBRTEET, FAE LT RADN—T04>3>DERy
A IDERETITH. FDHEIF. T—ROREIKHTETETIRELNHBD T,

EE5 A IZERDT—XDODNYIT7v T

IN=—Ta2a> FEEFT 7N RITLDYA XEE|ICIF. T—2%=RKS5HEEMX T
BUURIDENET, F—ROBEERITBICIE. F—2ERT NV I Ty ILTH
5. HA XEEX RV EEBRLET.

RAIDDY A XEZEICIE. ROELSBERIDBHD £, X TVDETIEFIZ. U1 X %=1
ITBHID BOTEINCEL>TERD XD,

#+ 11.1: RAIDDY 1 AZTBICHELRRRY

= Bl 1% 1%
BASTE HYTE
BIEED BEED
& [E1E2

FEaAVR—%> bk BAVKR—=REN=F14>3>DTY 1 2
N—=TFT14>3>DY TRV I =EBMELITHEDLET,
A XEZEBELFT, —EBIC120AYR—2bNX—F13

IR EEIBRL. FOH A XZZEELTH

5. N—F714>3>%ZRAIDICELFT,
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= A

Y7 U 7RAIDE RADIE. R—ZXDIAVKR—RY bN—FT«

eI XEBLE >3 0ERZBBMICIEEREL FEA.

EE L7cht> T RADICHTLWH 1 XZH 58
BDUENHD T,

T77AIWNRATLD RADICEB T2 771 AT LZYAX

A X=ZELZE ZEITIHELRHDFT, Chidk. 17X

ED ZEDY—IZEREITZITI7AIINC AT L
DIFEDHABETT,

B 2%
P e i cd
CE =)
12

3

B X%
pE g Ry
Gl
&R

3

DEOEEDFIETIE. RORICTITNARLZEALE T, ChS5DRFIIFEEL T &

TTERDTNA ADEFIZERALTE L,

F11.2: AVER—R MN=F1 3> DY I%ENMTZIFVF

RAIDF /N1 X AVR=FEN=TFTo 3>
/dev/mdo /dev/sdal

/dev/sdbl

/dev/sdcl

11.1 Y7 7 7RAIDDY 1 XDEN

V7 bU T T7RADDY A XZIEPTICIE. BBDEZ XV ZFREDIRFTRITISHELHD
9. FTRADZEEHT B INTON—T>a>OY A XZEMESE. RICRAIDEEHED Y

AT XZEMESEFTT, TLTRRIC. T77 ML RTLOY A XZEMEEET,

T F— KON

RAIDIC. T+« RV DMEEMENTVH. BIC—BMHLIRVEE. N—Ta0>3>Dr
NHZEHBRTIE. TN FET, N—T+1 >3 VOHIRITEEFECITL. @&

. T=EDONY I Ty TrRES>TLIETL,
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11.1.1 OYR—RbN=Ta 23>0 1 XDEN

RAID 1. 4. 5. 713604+ X =BT B ICIE. RIEOFIEZEHL £, RAIDRDIYV
A= MN—=FTa0>3>2CIll. RADDSN—TFTo>a>%xHIBRL. EOU A X %2ZE

L. X—7«1>3>%ZRAIDICEL. RADWEZET D FTHEL THOHITLET, N—T+
a3 VHHIBRETNTWVWARL. RAIDIET I L—RE—RTEMEL. T9 R7D MEEMEN

Fol<BLWH, FLIFETLTWET, ERORKTr AVBEEZHFRTET3RAIDDEE
TH, —EI22OUEDN—FT0 2 a3 > ZHRLBVWTS TV, RADBIYER—R> bN—
T3> O I ZEBINEEB3ICIE. ROFIBICREWVE T,

1. wmARIAVY —ILZHETET,

2. RDEKSICAFIL T RAD7 LAH—EMRZR->TED. BTN TVS C CZHEEEL
95

tux > cat /proc/mdstat

CHOOAYYRDOHEAICE>T. RADZLAHAEEERPEHOHBEEIE. FHLOTT
FTHEHELOT. FUTLTLIETL,

3. AVAR—FXVEN—=FT14>a>D1ID%=RAIDT7ZLAHBGHIBRLET, fce . ROL
SICAAL T, /dev/sdal ZHIBRL £ 95

tux > sudo mdadm /dev/md0 --fail /dev/sdal --remove /dev/sdal

BKIhd 3 7=®IClE. failzremove®BWADT IS 3 > %I8ET Z2HELHD £,

4, RDFA T3> D12%=RTLT. BIOFIETHIBRLIc/N—T+ > 3 >0 1 X218
TEET

* YaSTIN\—T« >3+ XpartedREDT+4 RIN—T14>aF+=zERBLT. /N—
TA42a>OHAXZEBRLET, BREIE. COF TP a>hi&EREINET,

e N=Ta42aVDERTARAIV%E. BEDIDKFVWTNARICEFTHRIET, C
DATIAVE TTA RATDMD T 7AW AT LD ITLICED T VX
SNBWEELITEIRTEZd, BEHIAT /N XZRAIDIZEMT S . TD
TNARZH 2 TeT—R TR THEBELBITNERSBRVDT. T—XDEH
ICIE B3 MM RVEBEAD DD £95

5. \—=T74>3>%ZRAID7LAICBEMLEY, IERIE. XROELSICASILT. /dev/
sdal ZEML £,

tux > sudo mdadm -a /dev/md0® /dev/sdal
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RAIDAEHEAC . —BEMEZDH DX THEL TH S, RON—FT0 >3 >V OMNIBISEAF
ER

6. TLAAHRDEDDIAVKR—FZMTNARAT I, ChEDFIEZEZEDRLFT, IEL
WIVAR—RRVMN—=TFTa 23 VIR LT BTATVREZZBLTLIETL,

7. 1—XILHDRAIDD/IN—FT 4> 3> T—TIEBHRAAATITHVELS XyE—IH
RLINES. IRTON—FTa>a >y IXEERICOIVE 21— %=BEEHL T,
N=T1>a>T—TILDOEHF=EHTIHNELHD £,

8. 11.1.218 TRAID7 LA DT ZDIEN ICEAF T,

11.1.2 RAID7 L1 DY XDIENN

RADHRDEAVR—RY hN—=FT 423> DY XZBEH(11.1.118 TOVR—2> )N —
T arota Z0iEN BR)H. FLWMERRTEERR— X DRHZE®H 5 FT. RAID
TLADRETIE. TOT7 LAY A IDMERINGGITES, RADZPL1DY 1 X &i8ELK
D, FHETIEREAAR—AEZFERATETET,

ARIEDFIETIE. RAIDTNAZADT/INA X% LT //dev/mdo ZERALTWVWET, CDEHI
IFZEL T T ERDOTNA RDO&BIEFEARALTLEEIL,

1. ARV —ILZzRAETET,

2. RDEKSICATIL T, RADV LAH—BEMRZFR->TED. BTN TVS e ZHEEL
9,

tux > cat /proc/mdstat

CHOOAXRYROHEAICE>T. RADZLAWELEHFEHHB551E. BHRLORT
FTHLT HFUTLTLIETLN,

3. RDEDICANLT. PFLADHAXETLAICRHAINDZITNARGA X ZFT v
L&

tux > sudo mdadm -D /dev/md0 | grep -e "Array Size" -e "Dev Size"
4, ROWITNHDBRIEZITVLWE T,
¢ RDESICAAILT. VLAY A= ERARRABRAT A XETEMLET,

tux > sudo mdadm --grow /dev/md0® -z max

¢ RDELSICAAILT, ZLAHY A XZERATRBRAY A XETEMLET,
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tux > sudo mdadm --grow /dev/md0 -z max --assume-clean

TLAE. TNARICEMENTBEEFERLE A, COBEFIEEHINEE
Ao CNHRAID LICHREINZERAIE. FEANFRELENSTT, XN—FN1X
ICEI SN AR—ZIDEFICEOLTRTUONIE. fORAIDLARILICERAC
EHHO £,

* RDOELSICANLT, VLA A XZEEDEZTEMLET,

tux > sudo mdadm --grow /dev/mdO -z SIZE

SIZE %, 0O/ 1O/ RF1024N1 MBI TERNDOY 1 X ERTEH
BTEIHRIET,

5. RDESICANLT. FLADFAXETLAICRHASNEZTNA R A IZBF T Y
JLET,

tux > sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"
6. ROWITNHDRIEZITLE T,

o VLADHAIZEENINLTWS, 111318 T 7AIL 27 LD 1 ZDiE
i zHATLET,

o VLANWFHESDICHAXZEETNTULRWVESIE. WoTtABEELTH
5. CO7AOY—IveBRITIRENHD XY,

1113 T7AINS R T LOY A XD

T LAY ZDEMEI (11.1.218 RAIDT L1 DY+ ZDEN BEB), 771 ATLD
HAXBENTEET,

T7AIN AT LDOY A XA FERARRBREARAR—IETEMLED., EEAY 1 X%EIEE
TEEJ, 77MINYRATLICEERY M XZBET 35815 TOFHLWVWH A IDRDEE
EBIEITHESIDZENTHESRL TLIEEL,

e FHLWHAXE BIFT — 20U A XXDRELBITNERD FHEA. THRLE,
T—EADNRONE T,

o J7AIINIRATLDY A XNIFEARIREERAR—IAELIDKELTERVD T, FTLWLWH T
Xl WEDRAIDHY A XUTTHITNIEED FH A,

FLOLFIEICOWTIE, 528 170027 L0 ZZE] 2BRBLTIEEL,
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11.2 V7 T 7RAIDDY 1 XDHEIE

VI hDTT7RADDY A X ZFSTICIE. BEADRR UV ZMEDIEF TRITTIHNELHD
9, FITT77MINCRTLOY A %ML, RICRAIDZHEBH T B ITRTDO/N—FT0>3
DA X zMNLET, FLTRREIC. RADBEDOHY 1 Xz L £795

L& F—2HROIEEM
RAIDIC. T« RV DMEZFMEMN LRV BIC—EBUHIBWEE. N—T1s>3>DY
NHzHIBRT B . T—EhEbNET, N—Ta > 3 > OHIRITEEFESITL. &4
I T—RONYIT7 Y T2 >TLIEEIL,

O ==:xrs
XFSTT7 4= Y bENIET 7ML AT LD A X Z2fNT B CIFTEEE
Ao XFSTIFED & S BHEEENH R— FEINTVLRWVWOHTY, TDIc&dH. XFST 71
WO AT L%ZERTARAIDDY A Xz NT B CIETEFERE A

1121 7 7AW R T LDOY A XDHIE

RADFNAREDT 7AILS AT LDY A XZHIRT ZICIE. FILWH A XA D& G%
WEITHhESHZR TS L TSI,

e HLLWH A, BIFET 2O A XLDRELBITNUERD EHA. THRVLE,
T—aNRONE T,

o J7 AN RTLDYA XNIERTRERAR—RAEIDAZTLTELRVDT. FiILLWH AT
ZlE. IREDRAIDH A ZUTTHITNIEXERD £H A,

FLWLWFIEICOWTIE, 225 17427 LD A ZZE] #B8BLTLLEIL,

11.2.2 RAID7 L1+ XDHIE

T7AINSRTFLDY A ZEB%(11.2.118 [T 71 AT LDT A ZOYE &

&), RAID7 LA/ RETIE. FARBEAR—XZMWNT 3L 58HITBET. wDOT7 LA
X% EWEEITE T, RAIDA. HIBLTcEI XY M A XZERTZLS5ICTBICIE. mdadm
--grow E—RZFALFI, TNEITSICIE. 248723 >%FHEL T RAIDADET/NA
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ANMERTEAR—ADEZ. FONA FTEETIHELNDDFI, COTAIE Fvr>
I A ZDEHTHZIHEHLHD. RADDR—/N—TOvIETNA REZTALTHD R
R—RE LT, ¥128KBZFEZ L THEIAITNIEED £H A

KIEDOFIETIE. RAIDT/NAZADT/NARZELT //dev/mdo ZfEALTWE T, OAYVR
BELT. BTTHEHAOT NS RDLRIZEFERLTLEEI W,

1. HRIVY—ILZRAETET,

2. RDESICANLT, FLADFAXETLAIRHENEZTNARAFA X ZFTvY
LE7o

tux > sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"

3. ROOAXYVRT. PLADTNA RAGFA X ZIBEDEXETRLIEIEET,

tux > sudo mdadm --grow /dev/md0@ -z SIZE

SIZEZ. ¥ONA FEUTHNOY A XZRIBRETEIHLZIFY, (1FON1 I
102481 k)

T ZIE. RO RTlE. ERAIDTNA XD T XY b+ X%#740 GBIZERTE
L. F¥> o1 XIE64KBTY, Ui, RAIDDXRX—/N—T'OvI7HED128 KBHE
FNFEJ,

tux > sudo mdadm --grow /dev/md2 -z 41943168

4, RDESICANLT. PLADHGARXEETLAICRBINEZITNA AT XZBF Y
JLET,

tux > sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Device Size"
5. XOWINHDEEZITVLE T,

e PLADHAIZTEAKINL TULWES, 11231 Oyvik—2 > r)S—F0 3>
DA ZDHIR] ZHITLED,

o VLANFHESDICHAXZETNTULRWVGESIF. WoTtABEELTH
5. CO7AOY—Iv BRI 3N ENHD £ T,
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11.2.3 AYR—2EN—TFTa0 23>0 +1 XOHIR
RADHDET/NA A THERINZ I XY b XDOHENR(11.2.218 TRAIDT L1 H 4 2D
HIEL ZBR). FAVR—V MN—T0> 3 VRHDOED DZAR—XE. FDORAIDTIXFED
NEFA N—Ta2a>azREOTAXDFEFHRL THRORAIDDILKICIHR B Z EH.
SIEFERBLAEVWEDAR—REFATZEHTEET,
FOAR—ZAZFATBICIE. AVR—R 2 bN—=T1>a>&1IDFTDHIBLEY, OV
A= bN=FT4>a3>TCil. FEDN—T4 >3V %ERAIDDSHIBRL. N—FT1> 3>
A XN L. N—T14>3>%RAIDICEL7S. RADWEETAETHFELET, XX
T—=RIHRBITIE 11.2.218 TRAIDT L+t ZDHIE TRAIDICHLTIEEL=YI X
&D. BEFRIAHAIZBETZIHDELHD T,

N—=—Ta>a > HHBRINTWVWAE. RADIEFTA I L—RE—RFRTEIMEL. T X7 D MHE
EMNFE /K BUVD, FRIFMEFLTVWEYT, BRORRT AT 5—ICHX 2RAIDD
BETH, —EI22UEDAVR—R bN—=FT1 > a v EHIBRLBEWVWTL 72TV, RAIDA
AVR—=F EN=TFT14>2a> DY A I%MBNT BICIE. ROFIBICREWVE T,

1. BRIV —IILERET X,

2. RDEKSICAFIL T RAD7 LA H—EMRZR->TED. BTN TVS C cZHEEEL
95

tux > cat /proc/mdstat

COIXRYFOHAICZE>T RADT7 LADELEABRFEOHLZHEIE. BEHEDTT
FTHRLT HUTL T L,

3. AVAR—FMN—FT14>a>D1ID%=RAIDTZLAHGHIBRLET, Ttz ROL
SICAAL T, /dev/sdal ZHIBRL £ 95

tux > sudo mdadm /dev/md0O --fail /dev/sdal --remove /dev/sdal

BIhd 3 7=IClE. failzremove®BADT V> 3 > %I8ET ZHEHLHD £,

4, IOFIETHIRLIEN—FT0>a> 04 X%z, COXMFAXICRELIET A XK
DEFNEVWHAZITHES LET, COHAXIE. Fro o1 IDEBHRTHOD. RAID
DA—N—70OvIRBIC128KBZHERT Z2HENHD £9, YaST/N\—F7 >3 F¥IaX
YRSy —)lpartedBREEFHLT. N—T0>a>oHa4I%xHwENLET,

5. N\—=T74>3>%ZRAID7LAICBEMLET, IERIE. XROELSICASILT, /dev/
sdal Z=EBMML £9,

tux > sudo mdadm -a /dev/md0® /dev/sdal
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RAIDAEHEAC . —BEMEZDH DX THEL TH S, RON—FT0 >3 >V OMNIBISEAF
ERS

6. 7LATAHADEDOAVR—RETNARAZEIC. TNHEOFIEEEDIRLET, IEL
WIAVR—=RZVEN=TFT42aVIIW LT AT AV REZELTLEETL,

7. A—FIDRAIDDN—T 4> 3> T—TILNEBHARAATIBVEWVWS Xyt —IhK
MENTH. IRTON—T42a>YOTFA XZEERICAVE 21— Z2BEFTIHNE
nHOHEI,

8. (A7 aV)RADE T 7A I RTLOYA X EILAL T, WEINTHOIVR—%
DEN=FT4 P aADAR—ADEREX*FAL. BTI7AMILCXTLOY A %
WOLET, FIEICOWTIE, 11.1.21 TRAIDZ LA DY+ ZDiEN #8RBLTLE
RN
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12 MDY 7 T 7RAIDAHODRA ML —2 IV
O—vLEDOA—F+ U5+

AbL—>xIT2oO0—-CvLEDEZRYU > A—FT« 1) 5T« (ledmon)H K TULEDO
YrO—)(ledctl)A—FTa UTvldF. BHRBAVET7—ABL07ORILE
FALTAML—2I> 70—V vLEDZSFIEHT 5. Linux®OA—HIAR— 7S
)ir—3>TY, £DFERLZIEEIF. mdadm—F« 1) 7+ TYERR I N 7-Linux
MDY 7 b 7 DRAIDT/NA ADKREZHREILTSZ LTI, ledmon 7—EH
RSATT7LADREEZER L. RS TJLEDDREZEFHL £J, ledctl 1—
T4 UT1eZERALT BELIETNA RIS T BLEDNZ—VZRETITET,

CNS5DLEDI—F+ ') 7+ Tld. SGPIO (Serial General Purpose Input/Output)fX#x(Small
Form Factor (SFF) 8485)# & T'SCSI Enclosure Services (SES) 270 k JJL%fEA L T, LED
ZHIME L £9. SGPIOFB®MSFF-8489f1 &M International Blinking Pattern Interpretation
(IBP)NRZ—>HZFRELFJ, IBPlIE. SGPIOEEHANY I FL—2ED RS 7ROy ~
DREL LTEDELSICHEIREINZ D, FIeNv I TL—2DLEDTED & S ITREEREL
IRENEEELZE T,

—EDRA ML =T O—T v Tld. SFF-8489FRICEHEABICEN L TLWERVLWDHDHAHD
o I>oO—vy 7Oy HHIBPINZ—2%FZIFANTWTH. LEDD =iHIESFF-84891%
BRICIES TWWARL, B2\ TO Yy HHARSNIHDIBPINZ—> LAY R—ELTWLAEWL
BEMHD £,

LEDEIE(AHC) & K USAF-TEZO F JJLIE. ledmon B LU ledctl —F« ) 7 TlIH
R=—FrENTLEEA.

ledmon LV ledctl 7 XU —> 3>k, 41> FJLAHCIOY hO—5% 1 > 7 JLSASO
hO=—ZRED. 1FIDIAML =Y FO—FTHEBET A EDRIESNTULVE

9o MDY 7 b7 = 7DRAIDRY 2—LD—EBFTHBPCle-SSD(V U Y RXFT—F RS54 7)
TNARAD, AL —2I>o0O—JwIRE(OK. Fail. Rebuilding) HLEDZ HIfE1 § 5 7=
D. PCle-SSD(V ) w RRAF—bhT4 XAV)T> 70— v LEDBH Y R— F*TL'CU&TO _h
S5QT7FVr—avid. MORVADIBPIZEHIOX L —2 32 bO—F (RFICSAS/SCSIO
hO—3)THHEET BIET TIH, ORI ADOIY FO—FIETARINTLEH A

ledmon & & U ledetl (d ledmon /N —JICHBLTVWE Y, CONYT—JET 7L+
T YR M=ILENFHA TVAL—=ILTBICIE. sudo zypper in ledmon ZRITL F
ER
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121 RAbL—2I>o0—YvLEDEERT—EX

ledmon 7 74— 3 i, MDY 7 h U T 7RAIDTNA ADREF-IFA L -T2V 0
O—SvERIERSAIRAMADTOVITNA ADRERE AV IAZ Y MIERTSZ. T—
EV7OERTY, —EBILRTLTVWERT—EVDTI Y REVRIE 1DDHTHIUNENLD
D*d, ledmonT—EVIF. 71> FILOIT>oO0—SwLEDA—FT4 T4 D—ERTT,
REIZ. AML=TLAIyo0—Sv FRIERSATIRAAD. FEXOY MMIEEER T
SNFLEDETHELINE T, COTTIVTr—>avid. IRTDOY 7 T 7RAIDFT/NA
AEEHRL. TOREEZRELET, BRLAEY 7T T7RAIDARY 2—LDAHZERT
3HEI. BhoTWLWEHA

ledmon T —E > TlE. 2BHEDLEDY X T L. THHE. 2LEDY X7 L(Activity LEDE
Status LED) . 3 LED X7 L (Activity LED. Locate LED. & & UfFail LED)ZH7R— kL TL
£9, COY—ILICIE. LEDADT7 7 ADBRICREDEBEENEZSNTUVET,

ledmon ZHEEN T B ICIE. KDKSICASILET,

tux > sudo ledmon [options]

[options]iZXD1IDUETY,

ledmonDFA T3>

_c PATH,
--confg=PATH
EIL~/. ledctl 7213 /etc/ledcfg. conf (FET R HEB) N BHRAAEINET, D
7> avid. ORETZ7 7ML EIRET 3HBRICEALE T,

BEATIX. BHRORET7T 7 MILOYR—FMEELERESATLWAEW S, TOAT
g UIFBEMTIEHD FEA. FEMICDOULTIE. man 5 ledctl.conf ZSBBL TS
LYo

-l PATH,

--log=PATH

O—AILoad 7 7AIADNAEZRELEF T, COA—FERT7IILEIEET D
. JO—=/\JLOg 7 74 )L /var/log/ledmon. log IfERA TN EH Ao

-t SECONDS ,

--interval=SECONDS
sysfs DX+ v > EIOEFEREZRE L £, EBIFWEMATYT, /IMEIFSHTT, &K
EDIEEIFHD FE Ao
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--quiet. --error. --warning. --info. --debug. --all
FHLANILZIEELEFT. COLNILATIarvidk. BHRELDS. IFEACDBERF
TOIEBETEESINE T, OF VI ZITLBRWVEEIF. --quiet 7 7> a>ZFEALE
Fo IRTZOJT3HEIE. --al AT a>zFERALET, 220U LOFHRA TS 3
VEEELLBEIE. ANV FROKREROF T2 3 R ERATNE T,

_h,
--help
AV RIBEREIY—ILICEIRIL T, &7 LE T,

-V’
--version

ledmon DNN— 3> SV RICETAIBERER LT BT LE,

Q i BRI
ledmon 5 —E > I&. SFF-848911#kMPFA (Predicted Failure Analysis)IREEIZERE L £
HAo LIcA>T. PFANEZ—VIIREILTINEE Ao

122 AL —=—2IT>00—2 % LEDSIEIT ) —

>3

T>70O0-vLED7 U= 3> (ledetl)id. ARNL—2I2o0—-S v £TERSA

TRADOZEAOY MIEEMITOSNLEDZHIHT 3. A —HFAR—XAT7F)5—>3>T

9, ledct\ 7 U= a3k, 41070 o70—-2vLEDA—F a0 T4 O—EFT

ER

COOAXYRERITTBR L. IBELLTNA ZADLEDAEE LT /NEZ—VICRESIN. 1

MADLEDIFIARTA ZICHDET, ZDT7 U —> 3 Vid root FHETEHITT 2HMENH

DFEFd, ledmon 7SV — g3 VIILEDAD 77 XICB L TREDEBEEZIF>TWST:

®. ledmon T—EVEETHDIBEIX. ledctl THRELI=—ZBD/INZ— U HEICE S
\Z DB D F 9 (Locate/NZ— > LISV,

ledctl 77U —2 3 > TlE. 2BEDLEDY X T L. I 5. 2LEDY X7 Li(Activity

LED & Status LED)&. 3LED X 7 L\(Activity LED. Locate LED. & & U'Fail LED)ZH7R— K

LTWET,

ledctl ZEEEN T B ICIF. RDELIICAALFT,
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tux > sudo [options] PATTERN NAME=list of devices

[options]iZXD1IDUETY,

-c PATH ,
--confg=PATH
O—AII DR
=

T7AINADNREHRELE T, COA T a>vaEIEETR L. &
O—/NJLoD 7

IRERTE

BREI7AINCIA—HYORERE 7 71L&, BEWIZHD £,

-l PATH ,

--log=PATH
A—ALoOd 7 7AINADNAERELET, COA—YERT7IILEIEET S
. JO—=/\JLO4g 7 74 )L /var/log/ledmon.log IfERA TN EH Ao

--quiet
stdout X713 stderr ICIEETNZIARTOX Yy E—% A TICLE T, XytE—2
g, O—ALT71ILELY syslog 772U T lliEE|EHzOrscnEd,

-h ,

--help
OV RIBHREIVY—ILICHRIL T, 88TLET,

-V 9

--version

ledctlDN—2 a3 eSSV RICETREBERERTLT BTLET,

1221 NEZ—2%

ledctl 77 U —2 3 U Tld. SFF-8489fARICHELN. pattern_name5|EUIRD %A% EFH
TEEY,
locate
BELLETNARERIEANSOZRO Y MMIBENIFS5NT-Locate LEDZ =T L EXJ,
DREIE. 2Oy FERIERZATOHMNCERAINE TS
locate off

BELIETNARFIEA50R0O Y MMIBEE[MIT SN 7-Locate LEDZEITL £ 95

normal
IEE LT /N1 RICEEER T S 7=Status LED. Failure LED. & & UfLocate LED% H 4T
LEd,
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off

FEE LT=T /N1 RICEEE T 5 7-Status LED & Failure LEDD &% EIT L £ 95

ica,
degraded
In a Critical Array/NZ—>%RELL £,

BERE

rebuild p
Rebuild N2 —>ZHELLET,. BN LA —DERNS.
HAR—ELTWLET,

ifa,
failed array

In a Failed Array N2 —>%EHELL X T,

hotspare

Hotspare N\X—>%ZHEILL X,

pfa
Predicted Failure Analysis /NX—>%ZfBENLEF T,

failure ,
disk failed
Failure N\Z—>%ZHELL XY,

ses_abort
SES-2 R/R ABORT

ses rebuild
SES-2 REBUILD/REMAP

ses ifa
SES-2 IN FAILED ARRAY

ses ica
SES-2 IN CRITICAL ARRAY

ses_cons_check
SES-2 CONS CHECK

133

5 DrebuilddIREE %

INR—>%

SLES 15



ses hotspare
SES-2 HOTSPARE

ses rsvd_dev
SES-2 RSVD DEVICE

ses ok
SES-2 OK

ses ident
SES-2 IDENT

ses_rm
SES-2 REMOVE

ses insert
SES-2 INSERT

ses _missing
SES-2 MISSING

ses dnr
SES-2 DO NOT REMOVE

ses active
SES-2 ACTIVE

ses enable bb
SES-2 ENABLE BYP B

ses _enable ba
SES-2 ENABLE BYP A

ses devoff
SES-2 DEVICE OFF

ses fault
SES-2 FAULT

FESES2DNR—U DIV IoO—J v ADTNA RTKEIND & TDONEZ—2IE. EITR
9 & S51Z. SCSIEnclosure Services (SES) 2 /N2 — > ICHEIMICEBRINE T,
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% 12.1: JESES-2/N\ R — Y L SES- 2\ — VI TOEH:

JESES- 2D/ 42—
locate
locate_off
normal

off

ica
degraded
rebuild
rebuild_p
ifa
failed_array
hotspare
pfa

failure

disk_failed

1222 TNARDI) Rk

SES-2/\X—>
ses_ident
ses_ident
ses_ok
ses_ok
ses_ica
ses_ica
ses_rebuild
ses_rebuild
ses_ifa
ses_ifa
ses_hotspare
ses_rsvd_dev
ses_fault

ses_fault

ledctl OX YV RER[TTRE. IBELIETNA XADLEDMEE LT-NE—VICHKESN. £

NUANADLEDIFTARTH 7IZHRD FT,

HTEEY

o AR—ABLDAYITRYISNIcTNA XD X

o TINA A ZAR—IATRYISENTRIENRD ) X
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BLIAYY RRTERDONRZ—VEIBETDE. ENZ—=VIIRTEZTNA RV NT, @—
XEERZ 74—y b2 ERTET XY, 220U X MERERTHIE. 12.2.31E M) %=
SRLTETL,

TINA RIE /dev T LT MU ETlE /sys/block T4 LY FUAD T 74 ILADI/INAT

o NRICED, TOYIFNA R MDY 7 R T 7RAIDTNA X, £HEaAVTFHTFNA
AEBINTEET, VIRIZTRADTNA R F XAV TFT N1 ADBE. RESINT:
LEDDREEIL. BIEMITSNTOvITNA ADIRTICH L TERESINE T,
list_of_devicesiZ!) R TN TWVWB T /N1 ADLEDIE. FED /X — > Dpattern_namelZ%
ESN. TNUADTARTOLEDIZHITEINE T,

12.2.3 4|
B—pJOvoTrN1A1XRE2BDIFT3ICIF

tux > sudo ledctl locate=/dev/sda

B—pJOwv o5 /N1 XADLocate LED%HEIT T B ICIE

tux > sudo ledctl locate off=/dev/sda

MDY 7 kDT 7RAIDTNA ADT 14 AV %2RDITT. #0TOYvITINA AD2DICHEEFIC
rebuild/ N2 —>%E T BICIE

tux > sudo ledctl locate=/dev/md127 rebuild={ /sys/block/sd[a-b] }

EEE LT /N1 AN B Status LED ¥ Failure LEDZSEIT§ B I1C1&

tux > sudo ledctl off={ /dev/sda /dev/sdb }

32070V ITNARAERDITBICIE. ROWTNHAOIAT Y REERITLET(EKE50DIV
YRTHBRILTY),

tux > sudo ledctl locate=/dev/sda,/dev/sdb,/dev/sdc
tux > sudo ledctl locate={ /dev/sda /dev/sdb /dev/sdc }

12.3 ENNEEHR

LEDONRZ—>BLVERY —ILICET25FMIE. ROVY —X2BRBLTIREL,
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e Sourceforge.net EOLEDMONA—F>Y —XX7FOY =7 b (http://sourceforge.net/
projects/ledmon/) #

e SGPIOfLHkSFF-8485 (https://ftp.seagate.com/sff/SFF-8485.PDF) #

e |BPI{LHKkSFF-8489 (https://ftp.seagate.com/sff/SFF-8489.PDF) #
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13 LinuxHEHiSNS

AbL=2TUT72y bT—=2J(SAN)ICIE. BEDORY ET—=JICFHBZHDT+ AT R
SATERFEATEEI, CNICE>T TNARBHETNA XDOFREEDHIEHDE#L <D
9, iISCSIT=ZIT—RIFSANDR R L= DY —X%EHBAIL. ENICTIEITESH ¥
ETETZINENDHD £,

Internet Storage Name Service(iSNS)(&. TCP/IP=%w k7 —2 L®DIiSCSIT/NA RDBEEML S
ni-gd. B8, $LUREZBRILT S EER—IXDHF—E XTI, iSNSTIE. 771
NFrv IRy FT—J EAFOHNBEI ML —COBES SUBBOY—EXZRMHLE
ED

O == tra1) 70 LOEEEE

iISNSIZZ 2B AR Y bT—TRIFTEAL T T L,

13.1 iISNSDL <K &

iISCSIA Z>IT—ANISCSIZ—7y b EIRHTBICIF. XY RT—0DEDTNA AN
RL—SUY =Ty 7IERTBICIFEDIPT RLADBEN EHFET ZHEHLNDHD &
o ISNSH—=/\ANIITUVFTBL. iISCSIZ—FT Y e AZSIT—INT7 O XFATEZHDIPT
RLXDOD X FHIRENET,

iISNSZER L TiSNSERH R X1 V& ER L. £ ZIZISCSIZ—4yw R ZIiSCSIA =2 I —42 %
TIN—MEEIEBHLE T, ZLDRAMNL—Y/—RZEBBOR XA VIIRDDITRZE
T, BRI MOBRE 7O XZISNSTEREIN-RELRY—7 Y b Tty MIRET
. CNICE- T FELRREEHR L. FFRX HREEGROBILICEY TEE%ZHIRT 5
CET ARL=CRY MNI—VDRBZABRTEZLOICHDET, CDLSICLT T+
ZAANIBRODEZ—Ty hEAZSIT—R0E =S L. BR{ETET T,
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pr—
J=F T1AHM

=MoLl S -
{2 I=8

B—ub 4-01—% 5—44F 594l 4-uI1-%

B 13.1: ISNSHEH K X1 >

iISCSIZ—4"w R EiSCSIA =2 I —RIEMmA EH. iISNSUSA 7> b EFERAL T iISNSTO
R JJLICEKBISNSH—NED RSO 3> %BAAL £, iISCSIZ—4w k&iSCSI1 =
IT—RIE. RICTNA ZABEBRZHEEEE K XA VICERL. 2OMOBERINTLISA
TYMEREATYO—R L. BERXA Y TRELTEARY FOIERIEIEME S ITED £
ED

iISNSH—/NIZ, iISNSTORJILI TV EISNST 547> hANISNSTO b )Lz ER L TERK
LBERICIGE L F 9, iISNSH—/NIZISNSTO S JILREEEBMZHE L. FRERDLS
ESNTEBYNETE S NIIBERZISNST — X=X IR EFLE T,

LinuxAiSNSIZXRDF mZ2H7c5 L 9o

o Xy hT—UEBREEILA ML —VBEDOER. HH. BRICRIDBERZRMT 5.

DNSA > TS AMSUFvERET %o

|SCSIZ I\ l/_\\/“@ﬁﬁ%\ *ﬁtl:ll\ %Ei%ﬁéjéo

AL —UBRORENBRILI NS,

FOMDT1 RANIVFEEDBXT—ZE) T h'ELET B,

RDLF V) FIE ISNSDA Yy MIOWTEFNICEHRBLIZHD T,

100fBDISCSIM =~ T— 4 L 100fADISCSIZ—4 v hARMHICH B L LET. REICEST
I3, TARTOISCSIA =S T—2H100ADISCSIZ—4y b =R L TEHLES L T34
MABOET, CORD. BEPEEHREICHZBENBOET, 1ZVI—2L82—7y
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FzW<DHDRE R XA VICTIL—TFLT B LT, HBEFIDISCSIH = T—XHRID
EFIDISCSIZ—47w b ZRELBWVWELSICTEE Y, ZOBER. HERFIDISCSIF => T —
iE. TOEFIDRE K XA 2VICET BiSCSIZ—4Fy F LAMREL EE Ao

13.2 LinuxBiSNStF—/\D1 > X k=L

LinuxAiSNSH —/NI&. SUSE Linux Enterprise ServeriZfdB@ L TWEdH. T 74 L TlE
AVAR=ILBEREDITONEEA. /Ny T — open-isns 1 VA F—JLL T, iSNSH—
EXZRETIHENDHD £,

Q i A—— /N EDiISNSLISCSI
iSNSI&. iISCSIZ—47'w FRTFISCSIH ZST—RDY T Iz T7HAM VA M=ILEh
BEALCHY—NICAYA=ILTEERY, fcfcL. iISCSIX—7y bV T o7 LiSCSI
AZOI—RY IR T7ORMAZBILY—NICA VR M—IILTEILIFTEEFE A

LinuxmlFiSNSZ A > X b—=ILF BICIE. ROFIBICREWVWE T,

1. YaSTZEH L Ty b T —I T —E XS iISNSH—NZZRLEX T,

2. open-isns AELA VX M=ILEINTLRWMEE. §I<A VI M=ILTE LS5 7OV
ThHRRRENET, 1A —=)LEIZ) I LTHESELED,

3. ISNSH—EXDHREX A 7ATNKREN. BENICT -—EXZTHHEETET,
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isnstF—E 2

‘ H—r2 | iSCSl/—k HBHEXAY

H—E 20 B
) F—hE5(B)
(&) FE(M)

SuSEfirewall2 D771 P U7 —ILEE
) IPATIA—INTHE— B (F) [ 774793 — L DF#(D)...

BEFHTYT—IL =TT =B N

L ALTH) | [FvrE0(©) | | OKO) |

4, T—EZADRIET. ROVWTNHERERL I T,

o J—hEE ISNSTH—EXIF. T—NDOEBRICBENICEIEL £,

o FENT I AIE): iSNSOA VR b= )L —NDOH—/NO>Y =)L T, [sudo
systemctl start isnsd] Y AJILT. iSNSH—EXREZFETHILT IHNENH
DFEIJ,

5. ROT7AT7 74— IREZHEELET,

e OpenPortinFirewall(Z7 71 7V #—ILDR— b+, ZB<): COF TV IRYIR
FERLT 7747 74—)LZRAE. VE—FIVE2—EHSH—EXIZTY
TATEBLSICLET, 7747 T74—ILDR—KIE. T7#I)LFTIFELCTWL
£

e JFATIA—IDFEM: 77 AT I A—ILDR—rERWVESZE. T 7FILET
3. R—EDBITRTORY N T—=0A4 VR TT—IATHTFXT, RA—bZREAA
VR T T—RAEFEIRT BICIE. Firewall Details(7 74 74— )LOEEHR) E T Uy
L. EFRTZRYENT—0A4 VR TT—R%ERL. R, OKEZ ) v LE
ED

6. OKZzZ v o LT, REZEAL. 1YAF—IZTETLET,

7. 13.318 TiISNSIEEH R X1 > DREL IEH»E T,
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13.3 iISNSIRH kX1 > DE&E

iISCSIT = I—RELUVX—7 Y b TISNSH—ERXRZFERAT3ICIF. ChoDEHREX1>
ICBLTWBRENDHD T,

O EZiSNSH—EZDTIT1 TTHZIVEN DS
iISNSIRHE R X VR ET BICIE. iISNSH—EZXNRA VX b—ILEAT. T8N T
WABREARHD £3, FMICOVTIE. 13.418 TSNS —E 2DFth #8BLTL
7230\,

13.3.1 iSNSHERH K X1 > D1ERK

iISNSH—ERXRZAVRAF—ILTBRE. T7A4ILFDDEWVWST I I EDOBH R XA DB
BICIER S NE T, iISNSEFERTBELSICRESNTVBEBREFEDISCSIZ—Ty he1Z>
I—HRIF. T7AIMEER X ICESNICEBMNEINE T,

FLOLWRE R XA ZERT ZICIE. ROFIBEICREWVE T,
1. YaSTZzEH L T. *v FT7 =P —EXDTFTISNSH—NZFEIRLF T,

2. BHRXAA R THZO )Y ILET,
T R AT VEHICBIFEO IR TORE R X1 VA —&EICENEK T, Create Discovery
Domains (1 B X1 > DO/ER) THRHE R X1 > ZERL7=D. B TEEDORE R XA
CEHIBRLIED TEE Y, RAXAVZHIBRT D L. RXAVDXYN—IFHBREINE T
D ISCSI/ — R XY N—ISHIBR TN EE Ao
R R A AN —OMBEEIC. BIRLIEBRHE R XA VICBEIDETESNTVWEIARTD
iSCSI/—RHBUREETNET, FIOBRER XAV ERIRTZ . ZORER X1 VDS
DAYN—T. URARHEBEFHINE T, BRLIEH R X1 2D 5iSCSI/ — K Z3EM
L7=D. HIBRTE XY, iSCSI/— KR ZHIRT B . €D/ —FlE. FXAUHhSHIRR
INEIH. iISCSI/ —RBEEKIFHIFREINEZHE A
ISCSI/ = FAVN—DERZERT3 . RERD/ —RZBRER XA VDAY N—K
LTEMTEET, iSCSIH = T—RFHIKSCSIZ—4y kDR D/—R &#FRTS
Ev CD/—FRIE. TORXAVD—EBEHRD X,
iISCSIF = T—A2BREEREHITT S . iISNSH—E XIZE CHRH K X1 VD X
YIN—THBITNTDISCSI/ —RE—4 v b EERLFT,
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isnsth—EZ
[ $—2 | ISCSIL/—F ] kA1
B RS

HWHFAIYE -

| EHEA DR || MR

B KA X2/t~
iISCSI J—K& v JS—K&4T

| B @ SCSI /—FOEm | | i5CSI /—KAvs—ofemk || KR |

[*vver©] [0k |

3. BRE R XA VDIERAREZZ T )y I LETD,
BEORE R X1 2BRLTHIRRZ>Z 7 )y I LT EOKH XA 2 ZHIBRT
TEY

4, L TLBRIHFE XM > DRFIZIEEL T OKZI Uy I LET,

5. 13.3.215 [iSCSI/ — FDI&RH B XA U ADENM) ICEHAE T,

13.3.2 iSCSI/ —FRDI&RE K XA > ADIEN
1. YaSTZE#HL T, %Y F 7= —EZDTFTISNSH—NZEFERL £75

2. iISCSI/—R& T2 Vv I LET,
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145

isnstF—E 2
H—E 2 iSCSI/—K B KX
iSCSI/—FR

iSCSI /—R&  « J—R&(T

isns.control Control

HIPR

AT (H) Fev Q] [ ok |

3. /J—ROURrELE2—LT, iSNSH—EZREFRAIERVISCSIZ—4 v FBE LV

AZI—ENJIA TN TVWE 2L T,
iISCSIZ—47'y FETREAZI—2N—&EICHWVWEE. /—FLODISCSIT—ERZEH
EBTIVENHDET, TNICIIUTZEITLT,

tux > sudo systemctl restart iscsid.socket
tux > sudo systemctl restart iscsi

A1ZI—RFkIFE
tux > sudo systemctl restart target-isns

2=y Bl L 9,

iSCSI/ —REBIRL THIRARR>Z I I LT €D/ — REISNST—ZXR—H
SHIFRTEEY, iISCSI/—FZHSFALABAVGEEPEAEZEE LIEGERICEWNTT,
iISCSERIEERTE 7 7 T ILDISNSDOEBAZHIBRL 72D X > MEL TWARWED. iSCSI
J—RI&. iISCSI—EXOBRBIF X IZ Y —/N\DOBEFHEFIC. U X MISNST—%
N—2)ICEENICEMINE T,

BERFXA YR T2 )y LT BRORE R X1V Z&ERLE T,

Add existing iISCSINodeZz 27 1) w2 LTR XA VICEMT S/ —RZFEIRL. /—FD
EMzEIVY I LET,
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6. R F XA VIEMY B/ — FOBEITERROFIEZRDRL. /—FOEMAHET L
1o T2V I LED,
iISCSI/ — RIFEBDOBER XA VICET B ENTEET,

13.4 iSNSH—E X DA

iISNSI&. 1 VX b—LEDY —/N\TIEEENTZIRELHD £9, £I-EEFFICHBTSILSIC
SHELTVARWBEEHAICDWTIXIZ2IE TLinuxEISNST —/N\D+ > 2 b—)L) #BR).
BRIV —ITROOARY VY REANDLE T,

tux > sudo systemctl start isnsd

iSNSTId. stop. status. restart DZA > a3 HERATETET,

13.5 Z0MOIEHR

FEMIC DWW T,  TLinux iSNS for iSCSI projects (http://sourceforge.net/projects/
linuxisns/ 2)ZBBLTLIETVL, COFOC T FOBEFX—1) 2T 1) X Mhthttp://
sourceforge.net/mailarchive/forum.php?forum_name=linuxisns-discussion A |C &% D £9%
iISNSO—AifE#RIE. TRFC4171: Internet Storage Name Servicel (http://www.ietf.org/rfc/
rfcdl71 2)CEEHINTVET,
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14 Py b7 —UDRBEECIRE - iSCSI

ABa—3R2Eo2— Y —NZEHR— T30 FOETERXIIDIDIE. BUYILRT«
AVBEZXRMITZ T, CORREICIE. BLDFBE. 77 INFyRILHERIN

£ 9, iSCSl(Internet SCSNV ) a—>3>vid. 77 NFYRILICRTZEIR FORE
THH., AETa4 T H—N\ELUVEthernetxry h D —F VI EBRFRAITAENTEX
9, LinuxiSCSHZE. iSCSIM =T —A2 B L VISCSILIOZ—4'y FDY T T T 7DRRHEICEK
D, LinuxH—NZHRIA ML= AT ALICERLE T,

FYRT—=D)SyR—Y =99 b2197F FYRT=D)SuR—y

H—I\1 H—/\2 | H—/\4 ‘ H—)\5 H—)\6
iSCSI iSCSI iSCSI iSCSI ISCSI iSNS
41=91-% 4=9T—4 4=9T—4 42914 42— $-)8
I I ‘ | H—)\7
o =Rk |rr. '
iSCSI SAN {—HRyFRAIF I _
iSCSI LIO
B—ryrg—)§ #EFD

14.1: ISNSH—/\|Z & B1SCSI SAN

Q @i Lo
LIO(http://linux-iscsi.org 2)l&. LinuxFADIZEEDA—TF>Y —XAXIILFFORIIN
SCSIZ—%"vw FTY, LIOIE. LinuxA—=ILD/N—2 3 >2.6.38LAF%IZH LT Linux
ICBITREEDHE—A L —2 R =4y b LT, STGT (SCSI Target) 7 L — LT —
1 2THHD £ L7 SUSE Linux Enterprise Server 12 Tld. &sLWA—=23 >
iISCSIZ—7/7 vy b —/NIZISCSILIOZ —4y b —NICRD>TVWE T,

iISCSliE. RhL—oy hD—F>J7O0RIJLTHD, TJOVIRL—=CFNARE
H—N\EICHTB. TCP/IPRy hT—2 ETODSCSINT v DT —REnxZBHRLICL X
T, iISCSIR—7w bV T b TIE B—7w b —NETEITEIN, wHEIZ v hZiSCSI
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=Ty R TNARELTEERLE T, iISCSIIZ>IT—2RY T I T7IZBRRDZH—NET
HITIN, 2Ty T NAREFEL T O —NETAML—=—TFNA R ZFERTE
5LDICLFET,

iSCSILIOX —4"w b —NEKISCSIF = T —&H—/\IE. LANH®DIPL NJLTSCSI/Y
Ty b EFRELTEELET, 1ZI—42—NEDT7FUr— 3 UAiSCSILIOZ —
Ty rTNARICHTZIBEERBTIE. ARL—T4 VIS AT LHBRERSCSIOAT Y
RERTLET, $B3ESCSIOATYRA, iSCSIHZo T—HEMENBY T RITT7ICE
TIPNTy MMCHEAAEN. BEBICHCTES(EINET, N7y MNIARBIPRY T —2
£ TiSCSILIOZ—4"y hH—/\) FTIFBIC TiISCSIZ—4'w b1 EHEENS. BT D
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COH—=NLE®DISCSIF =2 IT—RIZ. IELWERDISCSHEERA(IQN)ZIEEL £9,
ZOI—-REEERY NI 2ETEEDHDTHRITNIEERD FH A IQNIZRDO—HZ
MAE7+—<v bEFERALEY,

ign.yyyy-mm.com.mycompany:nl:n2
CITNIEN2ETILT 7Ry DEFTY, RICHZRLET,
ign.1996-04.de.suse:01:a5dfcea717a

AT —RZICI&. H—/NED /etc/iscsi/initiatorname.iscsi 7 71 ILH 5N
T AENEFNICATINE T,
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+— /\HYBFT(iSCSI Boot Firmware Table)Z 7 R— kL TW3IHEIFX. 1= T —4
ZICIXIBFTROR ST 2MEHNAITETN. COAM VR TT—XATIFAZOI—24%EE
TEFFEHA. KDODICBIOSEY 7y T2 FRALTEEL TLIETEL, iBFTIE. H—
NDISCSIZR—4yw b A ZOIT—RDOHBAZ T iISCSIDEH 7Ot XIEFHEZE
NTAXR—=REEARERIOVITY,

5. ROWINHDDHEZFER LT, *y b7 =TI EDISCSIZ—47y hZRELEX T,

* iSNS: iSNS (Internet Storage Name Service) = ffEF L TiSCSIZ—4" v FZI&RHT
BICIE. $iWT14.3.1.218 TSNSIC L BISCSIZ—47y FDfEH ) #RITLED,

e BHEINTI-E—5 vy ;: iISCSIZ—4 vy FTFNA RZFENTHRETBICIE. W
T14.3.1.31 TiSCSIZ—4'yv hrOFEEH) #ETLE T,

14.3.1.2 iSNSIC & BiSCSIZ—4"w D&

AT avEFERT BE1IC. CERADORIEANTISNSG—NZ1>Xb=)LL. RELT
BLHERAHD T3, SFMHICOVTIE. Z13E TLinuxAHISNS) #BBLTLLETL,

1. YaSTTIiSCSIA = T—4ZFER L. RICT—ERFZTZFERLE Y,
2. iISNSH—=NDIP7 RFLRER—bZEELE T, 774 bDR—FIF3205TT,

3. 0Kz v o LT, EERABRZREFLTEABLEX Y,

14.3.1.3 iSCSIZ—%7 v FDOFEEE

iSCSIFT =T —R%HBELTVWBR T —N\DSE 70X TBKRISCSIZ—45 v MF—/NIZDL)
T. ROFIE=Z#EDIRLEITLE T,

1. YaSTTISCSIA = T—4%&&R L. RICEHINEZ—T v bR TEERLE T,
2. BHEIZYw LT [SCSIA=Z>IT—20@Y] 404707 %Bx %9,

3. IP7RLRZANDL, BEBEICHSLTR—FZEELE Y, 774/ FR—KIF3260T
ED

4, SREAEDMEBLIBEIF. BHFR LS LZATICL T, A 20T —RICK 26X FcldF 2 —
Tv LK BRI CTERBHREEEL £,

5. A=Y w o LT, ®wEERIBL. iSCSIZ—4w MF—/NICIEFKL £ 9,
6. ERBHRMIVERISEIE. REMRINE. EEzERAL -7y b Z2EMMELE T,
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BELISCSIZ—47'y b2 AT 370D, SREIERBROREZIREINE T,

7. INE7 )y LT, REZ7TTLET
INTR—=7y bHERLTcZ =7 v FICREIR SN, RIBISCSIT /N XHMERTEIEEIC
ANLOR- S-S

8. OKZZ v LT, EERNRZREFL TEABLE I,

9. lsscsi AV REFATD . iISCSIZ—4y b TNAZXOO—AILTINA ZANA =&
HITB3ZENTEFET,

14.3.1.4 iSCSIZ—4"w hF N1 ADEEFETE

1. YaSTT. iSCSI¥T = T—4%&R L. RCEGELI=42—7 v b2 T7%:&RL T, /T
H—NICEHR SN TWVWBISCSIZ—4 Yy hTNA AD—EBEEZRTRIDEHTEET,

2. BB BISCSIZ—4y b T N1 R%=BIRL T,

3. BEFOUIDEZZV )y I LTEREEZZEELEX T,

BE): COF 73 >id, iSCSIH—E XBEDIREEIRFICIEST S BiSCSIZ—4w MMIfE
HAinEd, ChHABEDERETT,

Onboot((2E#EF): C DA T 3 iF. EEE. DEDIL— (/)DISCSILICH BIBEIC
B9 BiSCSIR—4y MIERLE Y, Lo T, iSCSIZ—4y b7 /N1 R|FH—

NOEFEFICintrdiIC &> TFIESINE T, COA T avILIBMZia L, iSCSIHS T —
FTERVWTSY R T7A—LTIFEEINEDT, LD >T TNHBDTFSYy T +—
LTIERALABEWVWTLIEETV, KODICEFHZERL TSIV,

4, OKZz2 ) v I LT, RERNB=ZRELTEALET,

1432 FHICLBISCSIMI =T —XDHRTE

iISCSHERIDERE PEREZITD ICIE. iscsidB BB L TULWRITIIEED FEA. 1IOTT1 XA
NI ZRTTBHE. iISCSIM =S T—RDREPT —IN—Xh Jetc/iscsi/ T4 LI MUIC
EREINhZF T,

TARAANIDBNRAT—=RICEDREZESNTVBIFEEIE. iscsidICEREEBHREZEL £, =¥
T4 RAANVZETT B EEITBABT —ER—INFEL LAV, BERTIAIZE
FERTEEHA. DMDIC. /etc/iscsid.confREZ 7 1ILZHREL T, BIREIEET 34
ERHDFT, NAT— RERZIscsidIZETICIE. /etc/iscsid.conf 7 71 ILD&EIC.
RDITZEML 75
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discovery.sendtargets.auth.authmethod = CHAP
discovery.sendtargets.auth.username = USERNAME
discovery.sendtargets.auth.password PASSWORD

T4 ZAANVIE RITHO IR TDEZREBT—EZR—XIHFRELE T, £/ BHELE
A=y hEIARTRRLET, ROOAIYVRT, TOT0XAANUEETLET,

tux > sudo iscsiadm -m discovery --type=st --portal=TARGET IP

RO&SIHANTNET.

10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems

ISNSH—N\THEHATEZX—7 v FZERHET3ICIE. OO RZFERLE Y,

sudo iscsiadm --mode discovery --type isns --portal TARGET IP

iISCSIZ—4"w MIZCEBZBINTVWERERZ—T v bH FNENUTICRIINE T, REIN
TR OFEMICOVTIE, 143358 NSCSIH =2 T—47—a~—2) #B8RLTILE
LYo

iscsiadmn AV RD --login A /> a3 > ZFHETIE. BEBRIRTOT/NA ADMERIN
EJ N

tux > sudo iscsiadm -m node -n iqgn.2006-02.com.example.iserv:systems --login

FLLERSN=TNA X tsscsi AYY FOHEAICKRTIN, YTV RTEBLSICAD
9,

1433 iSCSIAIZ>IT—RT—HNR—2

iISCSIFZoI—RICKDIRHINIcH S5 B1BE|MIE. /etc/iscsi ICFEET 320D T —
BAR=ZT7AIWNREINE T, 1Dl T4 XRANUDIEE L2 —4y NROT—4
R—=RT. HI1DIIBELIE/ —RADT—ERN—XTY, T—EN—RICTIERTS
G X9 TR ETARAANVBAT—EIR—ZADSEIETZIDOH. £iE/ —RKRF7—4%
R=2ZAWSBETI2DONZIBETIHNELHD £9, IBETSICIE. iscsiadm AT KD -m
discovery £7zl& -m node N X—RZFEAL XTI, iscsiadm IAY >V FIZ. EE5HD/NT
AXA—RZEELTERITTRIE. EOT—ER—XFETNTVWBRL I— ROBEHLNRTS
nx9,

tux > sudo iscsiadm -m discovery
10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems
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CDFIDR—4y b%iE ign.2006-02. com.example.iserv:systems TYo

DT =2ty MR IRFEITIHAIC. CORMMPBEICRD T, ID
iqn.2006-02.com.example.iserv:systems DTF—X L A— RO ATV EFARDBICIE.
ROAR Y FZFERALET,

tux > sudo iscsiadm -m node --targetname iqn.2006-02.com.example.iserv:systems
node.name = iqn.2006-02.com.example.iserv:systems

node.transport name = tcp

node.tpgt =1

node.active conn = 1

node.startup = manual
node.session.initial cmdsn = 0
node.session.reopen _max = 32
node.session.auth.authmethod = CHAP
node.session.auth.username = joe
node.session.auth.password = **xxttxx
node.session.auth.username in EMPTY
node.session.auth.password in EMPTY
node.session.timeo.replacement timeout
node.session.err_timeo.abort_timeout = 10
node.session.err timeo.reset timeout = 30
node.session.iscsi.InitialR2T = No
node.session.iscsi.ImmediateData = Yes

1l
(<]

NSDOEHDEZZTET 3551d. iscsiadm IY > K Tupdate & 7> 3 > % fEH
LE¥d, 7= zlX. #EBMEEFICiscid&ZiSCSIZ—4w MMoOd 1 > EHE 315813, B
|C automatic & node.startup ZREL £ 9o

sudo iscsiadm -m node -n ign.2006-02.com.example.iserv:systems \
-p ip:port --op=update --name=node.startup --value=automatic

delete T. &< Bo7T—2t v FZHIBRLE T, 2—47 v
b ign.2006-02.com.example.iserv:systems AR L A— R THLL R IHBEIF. XD
ORYRTIOLO—RZHPBRL TS,

tux > sudo iscsiadm -m node -n iqgn.2006-02.com.example.iserv:systems \
-p ip:port --op=delete

O == ERERTINAL
CDAT 3T, BREORAyE—TJ%ZKRAETICLI—RZHIBR T 570 AT
BIEFICIFHODERZIAS L SICLTLIZE L,

BELEIRTODER—Ty DU X MZEIST BICIE. sudo iscsiadm -m node Y K%
ETLET
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144 14> +—)LEFDISCSIT+4 X7 DfEH
iISCSIFIED 7 7—Lo T 7 FERAL TLWAIESIX. AMD64/Intel 64% & T IBM POWERDF
=% T I F v EDISCSIT4 RIODEDT— rHBYR— b INTVET,

AR M= )LEICISCSIT 4 RO ZFEARTBICIE. RDOINSA—R% T— RINS AXA—RTICE
MIB3HBELRHD £,

withiscsi=1

AVAM=ILRIC. A 2A =L TOCXTERAT BISCSIT A RV 2 AT LICERT 27
T arhEEINe. EBMOBEENRRTEINE T,

Q ixEE vy Y bR FDYIR— K
iISCSITNA XNFT— b 7O RRIIFEATRIEINE T, CNS5DTNA IDIL—
E7 74N RATLBICELLKHESINTVLS C EAnitrdiC& > TRIEESNBZ EFTOD
. DT 7 AL RTLR /usr REDI T bRA Y F Tl ThIFFRIEESh FE
Ao LTEDN2TL Jusr R /varBEDT AT LR DY MRA Y MEYR—bEINEE
ho TNEDTNARZFERTBICIE. BITET—ERETNAZXZELLEIALTL
123

145 iISCSIO STV a—FTa>9
AIETIE. iISCSIZ—4w RZISCSIAF Z> T —RICET AV OO DOBHORBE L. 226N
BEREICDOWVWTEHBELET,

14.5.1 iSCSILIOZ—%7yw b —NICXZ—4w FLUNZt v k
7Y TIBEDODR—FILITS—

iSCSILIOZ =4y b IIL—TDBMEIFBEEZITSIBIC. ROIS—HEET 3:
Problem setting network portal IP ADDRESS:3260

/var/log/YasT2/y2logOJ 7 71 ILIC. RDIZ—HEENTWLS:

find: " /sys/kernel/config/target/iscsi': No such file or directory

COMREIE. iSCSILIOZ =47y =NV T b I T 7HZ DR TEITPTIFIRVIEEICE
Y LEY, COMBEZMRTBICIE. YaSTZR T LT, AV RS540 U TFH T systemctl
start target #31TL TiSCSILIOZ&E& L. BEITLE T,
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RDESICASTIL T, configfs. iscsi_target_mod. H KU target_core_mod HAO— R &
NTVWBAHNEIDFIVITERIEHTEFY, YO FINOREEZRLTVET,

tux > sudo lsmod | grep iscsi

iscsi target mod 295015 0

target core mod 346745 4

iscsi target mod,target core pscsi,target core iblock,target core file
configfs 35817 3 iscsi target mod,target core mod

scsi _mod 231620 16

iscsi target mod,target core pscsi,target core mod,sg,sr mod,mptctl,sd mod,
scsi_dh rdac,scsi dh emc,scsi dh alua,scsi dh hp sw,scsi dh,libata,mptspi,
mptscsih,scsi transport spi

14.5.2 iSCSILIORZ—%w bAMED OV E 2 —X TRERINEL

B=Ty rY—NTIT 747 04— ZERLTVWBHEIE. O E2—%TiSCSILIO
H—Y b ERTTEBELIICTBIOICERT BISCSIR— FZzHBEDHD 9, &7
HICDOWTIF. 14.2.118 TiSCSILIOZ—4'y b —ERDEFE LV T 71 7T+ —ILDE
El 2BRLTIEEL,

1453 iSCSINS T4 woDT—2N\y7r—IhrOy 7ENd

T7A4T774—)LIE. BRICEDS—ICRBZENTYy b2 ROV TBRehHD F£9, SUSE
T7AT7I4—ILDT T AL ME 3P9RICNTYy b EROYSTBIETY, iISCSIMS
T4y DNy RHAROY TENTVWBZ DD oG5B IE. 770470 +—ILHE
D=l E Ny b ROy T IBR3RHODICF2—ICANSESIC. SUSET 717
DA—ILERETDCERETL TSV,

14.5.4 LVMTIiSCSIZ;RY) 2 —L%={FERT 3

iISCSIZ—%7"y h TLWMZERATBRICIE. RBO STV a—FTo2 70> hZERL
TLIEE L,
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14.5.4.1 T —RBEICISCSIAI = IT—2DBHEIATTHONIDE S HEFES
ERA)

iISCSIFZ>IT—&R%ZEY b7 v TIBEICIFE. udevh T — MERIZISCSIT/NA R Z&H
L. WMICEBENSDTNA RDERZEY b7y TTESLSIC. T— FEOBKREZER
ICLTLEESE LY,

14.5.4.2 iSCSIZ—4y FDOEEN T — FEFICKET A E2/ERT S

udevid. TNARDTITAILbEY FTP Y T2RMIBZICZBVHLTLLEZEET V. TNA
RZERTBINTOT T —2a > T— ISR SNE CE ZREEL TEE L,
CHUCED. udev AT X T LEBFHCENSZRHL. TNAXZEDHTBHIEHTER
Yo 7TVT7r—2a E B —EXDRITEFHLLWVSEIE. udevH T — DK S I
BEICT NA RZERT B EEHD FHE A

1455 WE7 7AIDBFHERESNTWLB . iSCSIR—T v
N4 Sy g

Open-iSCSliE. /etc/iscsi/iscsid.conf 7 7 JLTnode.startup 7 7> 3 VA FHIEK
EINTUVBRHEETH. REZ7MIILZFB]TEEITNL. BBIFICZ—T v rZ2ITTVH
TEXY,

/etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 7 1 ILZRESRL TL T
Wo CDT7AILICIE. /etc/iscsi/iscsid.conf 7 71 )L% EE X9 3 node.startup %
ENZTENTVET, YaSTA VR Tz —RZFERAL TV AT a2 FHITE
EFBE. /etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 71 JLT

H node.startup = manual BERETNE T,

14.6 iSCSILIO®—%"v DA

backstore
iISCSIDIZYRRAY COBBERBRIZEBFEOIN L —ORIEHT S, YPBENISL—DF
TI7ox0 bk,

CDB (command descriptor block))
SCSIOATY Y RDIEET +—< w b+ CDBIF—AZHIIC6. 100 F7lF1L2/N1 FORETY
PN O16NA M FLIFAIEZERTHEBUVEE A
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CHAP (Challenge Handshake Authentication Protocol)

RAYVEY—RA4> 7O IL(PPP)DEREEAET. AV E2—RDT7AT>T4
TA4ZMDAYE 2 —RICH L THERT 37HICERAL £9, Link Control Protocol
(LCP)IC&k» T2V Ea—42hEHi SN, CHAPXY w RARISI— k3N
%, BREEBIE T VA LBRFYLUPZETICEELZ T, E7IE. FyLoOBLUMW
FRICKIFELT. BEEMICNY 2 SNTEL AR AEZRITLES, sREEEIE. /\vY
SaINFLRARYRE, FREINZ/N\Y 2 aEBOBEOHEIC L THEIEL. SB5E%
TETIH. Bz T LEI, CHAPIE. RFC1I994TEZINTULET,

CID (¥%skRIF)
A ZI—RHERTB16E Y FOFES T, 22DISCSIT/NA ABOESFiE. —RICH
MTB3HD, COBESIE. O T —XDEICIRRINE T,

IVRERLIDb
iISCSIZ—4"w k% £iSCSI TPG (IQN + Tag) DiEA B HE

EUI (extended unique identifier)

HRADDHSPBT/NA XZ—FICHIT 5. 64y bDES. 74—Tv b Rt
CLIC—ETHB24E Y b, TORUNBHDOET /N1 RIS UDéTé%tvhrﬁ
MENET,

1=ZI—42
SCSIty a>ORBIY R, @FEIE. AYEa—2BEDHIET /N R0

IPS (Internet Protocol storage)
IPZORINZFERALTR ML =Ry b —OROT—2%ZRET . 7ORILE
12137 N1 2D 5 X, FCIP (Fibre Channel over Internet Protocol). iFCP (Internet
Fibre Channel Protocol). & & T'iSCSI (Internet SCSI)ix. §ARTIPSZO k JJLOFIT
ED

IQN (iSCSI qualified name)
HAPDOHS5PBZT N X 2—RICHRT 3. iSCSIDRRIAZR (1o & 21!
iqn.5886.com.acme.tapedrive.sn-al2345678 ).

ISID (initiator session identifier)
AZOI—3ZWERTB48E Y hDE ST, 1Z2I—REEZ—T vy MDY 3>
Z—RICHATEIHD, COEIFOJ > FOLXDBICEREN. OJ 1 >PDUL L
BIZEZ—=T vy MIZEBNE T,

MCS (multiple connections per session)

iISCSIEERD—HEF T, A1 =T —REX—7 v FETOERBDTCP/IPEHiZRIREICT 5D
Do
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MPIO (multipath 1/0)
H—NEXML =B TT—EADERDORARNAE LB EDNTEZIXAYV YK,

*y b= FK-=-2I)
iISCSITY RARA Y FBLUIPT KL R ETCP (EEFIME 70 b J)L)R— boEAED
., TCPR— k3260A% iSCSIZO R JLEDR— bESTY, Z1id. IANA (Internet
Assigned Numbers Authority)IC& D ERINTUVE T,

SAM (SCSI architectural model)
SCSIDENEZ —MRIIRRFECTeEH L7cXET. BLZ3BEOTNAANTETFH X
T4V L TBETACCZAIREICT DD,

=y b
SCSItw > a>DREMT. BEEFTARIRSAT. 7—T RS04, AFxvFRY
DTN Ro

R=ry M IL—TF(TG)
Ea—DERBICIRTELFRVWER TS, SCSIZ—4w A R—FDU X b, Ea—%
BT 2T, LUNGREIZw FES)DIYvEVIDBEHRIELINE T, TNEND
Ea—I>rUD 2=y bII—TF RALTIL—T. BLUVLUNZIBEL XY,

A=y FiIR—F
iISCSITYRARA>VhE. 1DULEDLUNDRRAEHE,

2=y bAR—= T IIL—TF(TPG)
IP7 RLZXETCPR—hEHESDY R FT. HEDISCSIZ—T Y DDAV RTT—2R
NORIETEIDNZRET 5HD,

2=y by 3 VERIF(TSID)
X—4y FHERT S 16EY hOBE ST, 1 ZI—Re2—45vy FEOEYI a3 V%
—EICHENTEBD, COEIFOVC > FTOXOMICERSIN. OJ1 YL RXRUR
PODU(ZORIOILT—RIAZy REEBICAIZOIT—RIZESNE T,

14.7 ENNER

iISCSIZO b OJLiE. BMEICSE>THBEINTWET, iSCSIESANY ) 2—2 3 DL
PNT =X VADRYFI—VIFZ<DLE2—TEWD EIF6nTED. N—FDzx
YD) a—=—2ga Il OVWTEBALIERFa X bBHD FT, FMICDOVWTIE. hitp://
www.open-iscsi.com/ 21Z# 50pen-iSCSIZ7AY TV FDR—LR—SZBRLTLREE
LYo
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F7-. iscsiadm. iscsid. ietd.conf. LV ietd DFI_aT7ILR—=TJDIFH. RIEH
ET7AIDH>TIL Jetc/iscsid.conf HEBL TL T,
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15 Fibre Channel Storage over Ethernet
Networks: FCoE

ZLDBEDT—R2EVRZ—D. FEOLANE LUV T—F T 71w %ZEthernetiZfikiZzL. F
TEEDRML—2A VTSRS OFvET 7ANF v RILICEKIFEL TWLWE T, Open Fibre
Channel over Ethernet (FCOE) 1 = I —4&Y 7 U £ 7Id. Ethernet7 X 72 HMFLN =t —
IND, Ethernet®xy h T —J LTI 7ANFYRILAML—DJICERTESLDOICLET, C
DARITTAETAIEINET, Z7ANFYRINLT 7TV I EICT7FANFYRILTRYS
REBTZVATLEIC. BEMNICERINTWE L, FCoETZo/OZE. XYy k7=
AVN—JIVR%AFZETZET. T2 2—RAOEMMEZ RS LEY, ChIckD.
T7ANFYRILASL—IADOBFOREZE|EAICTE LB Xy T —VBEEZE
RETZEHTEET,

A=HRIPRAVF
RYRI=DINYDIR=Y ’ g RYRIT=DNNYDIR=Y
J l4—vz\yr
H—51 ) #—/%3 )14 #—/% 116
4 w; b f g ¢ 4 ¢ AN 10 Gops A —Hru b~k
/ / /

n FCoE n FCoE n FCoE Open FCoE Open FCoE Open FCoE
4 JI SR 4 /I RS 4 /I SEBAC | A2V —5ERK | AZVT-5%RK | 1Z9T-5%RK

AR — w» , I74 I F o R ] T74/5F v RILSAN
Flbre Channel 774/‘%*»7#7—';'0) E gy /- _L_ E
t t 3 1
overSANerne 10 Gbpsf —H Ry FAS vF ! FC \ L ' ' ]
L 2T :
: FC
ARL—U7LA

] 15.1: OPEN FIBRE CHANNEL OVER ETHERNET SAN

Open-FCOETId. RRAMNRT R T2 LEOFEBEDN—RF I T 7 TId%G<. KRALTT 74
NFrXILDTAORINERITITBRIECHNTEXT, WIRELTWLWBDIE10 Gbps (FAN
1 /) DEthernet 74 7R T H. PAUSET L —LICHIG LT TR TDEthernet 74 74
TEAABETY, 1ZI—RYITEITT7ICED. 774 NFrRIL7OMIILOMNIEE
Ta—)l&. EthernetXR—ZXD + TV RAR—FEZa—ILHREEINE T, Open-FCoEE
Ta—)Lid. SCSIEDELARILRZANDKE|IZRILF£J, Open-FCoELZ > RR—k
I&. net_device ZEA L TN\7 v bDXEZEZITVWE T, DCB(T—REVE2—T vy
TYRZANICED,. FCOERITOH—EXDBEIREINE T,
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FCOEIF. T77ANFY¥RITL—LEZZTIC. Z27A4N\FrX)LO7ORIIL NS Tr vy
2 %#EthernetiEH L TN T, A7/ FORIILTY, CHICED. XYy D=0 €F2
DTt e bS T4V IBEBAVISANSIFYD. T77ANFrRILICEITZOERILELS
ICFCOETHMBET DN TEXE T,

UTOERGERYTIZFEZILETIE. FCOEODEBAZERLTHEIWVLWTL &5

¢ TTICTFANFVYRILAMNL=—USRAFLDRBHD. 774 NF )LD RF)L ERH
EFDOEEEHI VS,

o X hT—2MRIC. 10 GbpsDEthernetz= B L TWL\ 3,

AETIE. Ry bT—JICFCoEZRET 2 HEZFHAL £ 75

151 A Y Z ~—JLEFICHITBFCOEA > 2T T —2R
DELTE

SUSE Linux Enterprise Server@FDYaSTD A > XA k=)L Tl H—NET7ANFrvRIL
A=AV TSRSV FvEOEGRAD XA v F TFCOENBMICE > TLWNIK. AR
L—F4 VIV RTLDA VA R—ILEHCFCOET 4 RV DBEXTOIENTEFE I, —=B
D AT LBIOSZA T TlE. FCoOET 1 RV ZBEBEBMICKRETZENTE DT RV %
YaSTDA YR b—ILY 7 b Tz 7ICRELF T, 7=72L. FCoETr RV D EEIMRH I IF. T
TOBIOSDO AR A FTHR—FENTWVWBDIFTTIEHD FHA. TDHFE. TV M—ILDH
PREFICR D withfcoe A T2 a3 > EA—RILOOAI Y RSAVICBMT ST, BFEHE%
BMITBHIECHTEET,

withfcoe=1

FCOET 1 RUBREINB &, YaSTDA VX =)L Tld. BBICFCOERRET DA T3>
BHHDET, [TARITITa4R—=23>] R=I T, FCoEA VAT T — ADEERFER
L T. FCOEDREICT VTR L F 9, FCoOEAM AT T —ADREICDWVWTIE, 15378 [vasT
AEALTFCoE —E 2D EME ] #BRBLTLREIW,
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Q xEEvvy hRA Y bDYR—~
FCOETNA RIFT— b 7O XRIEIEAEATRTIINE I, CN5DT /N1 XD —
E7 74N RTLBICELLKHEHESINTVS Z EAinitrdiC& > TIRAES NS X TOD
. MOT 7ML AT LR /usrBEDI T MRA Y hTIE. CHUIFREESh FE
Ao LTED2T. Jusr® /varBEDI AT LR DY MRA Y MMEYR—bENFELE
ho TNSDTNARZFERTBICIF. B —EXETNAIIHELLFERHETNTVS
SRR LET,

15.2 FCOEEKUYaSTDFCoOEV 247> bDA >
A=

B —NANDEHADR A Y FTCFCOEZBMICTBE T, AML—SAYTSRAMIIF Y
RICFCOET 1 RV ZERTET D N TET X9, SUSE Linux Enterprise ServerdA XL —F 1 >
TORTLDA YA S—)LBFIZFCOET 1+ RUDFAFTETHNIE. FCOErZ>T—RYV T b+
JxT7h. EORSTEIBMNICA VI M—ILENFT,

FCOEA =2 I —RY T I T T EYaSTFCOEV AT MY T RIITHA VR b=ILEN
TULWAEWEEIE. ROFIBTROIYY RZERLTFHTTI VR —IILLET,
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tux > sudo zypper in yast2-fcoe-client fcoe-utils

F72E YaSTY 7 bz 72—y ZFEBLT. TNH6DONy =S4 VA R=ILLE
ER

15.3 YaST=fER L 7/=FCoEty —EXDERE

YaSTFCOoEV A 7YV hREA T2 a >z AL T BFEVDT7ANFYRILASL—DA
VISANSUFYARDFCoET 1 RVHBHDFCOET >R 7 T —XDIERL. /E. K THIBRD
TEXYT, COF T a>zERATRICIE. FCOErZ> I —4&H%—E X(fcoemon T—E )
H L U'Link Layer Discovery Protocol T— > b7 —E > (1lpad )1 > A b—ILENTE
TR THD. FCoERHN. FCOEMIED A v FTEMICE > TVWIHENRHD £,

1. YaSTZzE# L. %Y b T —I T —EX>FCoEV 547> FDOFREDIEISERLFT,

Fibre Channel over EthernetDIR1E% E

H—E2(S) 12 571—2() BRRE(C)

FCoEH—ERDiEE)
T—hEF
2 FH

Lidpad #—E A D2
T—hEF
) FH5

~LTF(H) Fevtn©| | ok |

2. T —E XX T T, FCoEty—E X & Lldpad (Link Layer Discovery ProtocolT—> x>
T—EV)—EXOMBRZZHERE L. BEICDCTEELF T,
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* FCoEY—E XDRAME: Fibre Channel over Ethernetty —E X ® fcoemon 7 —E >
. U—NOEEFFFICHIBETEH. X227 THIBETZh EEELET. D
T—EIE FCOEAM >R T —RZHIHIL T, Wpad T—E C Dz HEILL
£9, BlE. EFHEFHTT7AILNELEYZa27ILTY,

* Lldpad#—E XDBdA: Link Layer Discovery Protocol T— x> bk 1lpad 7—
EV%E. ‘U’—/\“@ﬂi@]ﬁ%t:ﬁ'ﬁ&“?%h\ NZa7 )L THIRY hziEEL &
Fo Wpad T—EVIE. T—REVEZ—T) IV IHEES KUFCoET > &
TI—XADHREICDWVT. fcoemon T—EVICIBERZED £9, EIE. EHFHEFH(T
TFIBR)FELIEFYZ27ILTY,

ZEBLIBEIE. OKZZ Vv I LTEERBZREL TEALET,

3. TVATT—ARTT. U —NETHRHINIEIRTORY NT—0T7HATRICEBT S
TBER(VLANS K UFCoEDHTEICRE T 2 EFHRZ ) 2MHaa L 9. F7c. FCoE VLAN-T
VR T T —ADVERR N BEEDFCOET V2 7 T —RREDEE. FCoOE1 VR T T —AD
HIBRHTEEY,

Fibre Channel over Ethernet® R 1ia%

\ H—ER(S) ‘ Av571—A() BHEQ)

FrHAZ MACTRLZ EFI VLAN FCOE VLANAV#97x—2 FCOERZR) DCBEMUEELTS BEVLAN DCBHG F3A/% FCOEILTZ
00:0c:29:3a:7f:b9 82545EM Gigabit Ethernet Controller (Copper,

ethl 00:0c:29:3a:7f:c3 82545EM Gigabit Ethernet Controller (Copper) FIRAAT WA el000 KEE
eth2 00:0c:29:3a:7f.cd 82545EM Gigabit Ethernet Controller (Copper) FIRAET WAL el000 RERE
eth3 00:0c:29:3a:7f:d7 82545EM Gigabit Ethernet Controller (Copper) FRA Wik e1000 FEE
ethd 00:0c:29:3a:7f:e1 82545EM Gigabit Ethernet Controller (Copper) FIF AR Wi e1000 REEE
ethS 00:0c:29:3a:7f:eb 82545EM Gigabit Ethernet Controller (Copper) FIRART Wi e1000 FKRFE
| R0BERED) | | REDEES) | | FCoE2 97220 HK(E) | [ 1971 —20HIKRR) |

[ ~nZw | | Fr>er@©]| | oK©)

FCOEVLAN- >4 7 = —25|%{ERA L T. FCOEAMERRIRENE SHh=EHIMTL £95

AT T —R%
AVRTT—RHBEDEDHTESNTLS(ethd. 200 R E)IBEIF. XM YFT
FCOEAFIBABETH D, FCOEA VAT T —ADTH TRICHLTT7 I T4 I
BoTWETD,
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176

RERFE:
RENKEETHD5EIE. X1y FTFCoOEABRICHE>TWEITH. FCoE1 >
RITIT—RETREA TR LTT V74 I >TWVWERA, VTHATRTAI AR
TI—RZBMICTBICIE. 7R TRZFERL T FCoOEVLANAY > 2T = — A%
Bz o)y o LET,

fERA:
RENEEFEI THBEEIE. FCOER R v F LD FDEFICHT L TEMICE S
TWEWESH., FDOT7A TR TIIFCOEIXER FH Ao

. RREDFCOEM T A TR 2 RET BICIF. EDT7H T R2%Z2FERL. FCoE VLAN-T >~

27— )y LET. AULEHDEICH LT, FVWERRLTREREL &
EE
TRATAMNA 22T T —RBEHICFCOEVLANT &2 T 2 —ZFNIRFEINE T,

. REBHDTRATEADREEEETDICIE. VRANTEDT7RASR%ZFERL. Change

Settings (RENEE) &I v LET,
ROA TS 3V ERETEET,

FCoED BT
TR FTRIZT L TFCOEA Y RA YV ZDIER B £ =13 EMICL £ T,

DCBHUE
T=RE =TV IV INTRITRABENESHZIREL FT(EBEIIHNE
T9)o

Auto VLAN
fcoemon T—E >V TVLANA >R T T —XA%={ER{ T D ESH%EIBELE T,

REZZBELEBEIE. Iz )y I L TEERNBZFRELTEALE T, RE
I&. /etc/fcoe/cfg-ethX 77 A ILICEFTIAENE Y, fcoemon T—EIF. FIHALEF
ICBFCOEM BT T —RADRIBRET 7 1 L 25 HI_AHE Jo

. RERADA R TT—RAZHIRTBICIE. ENZUIMTERLEY, 10427 1—

Z0HIBEEIY I L. 7% ) v o LTHESRLE Y, FCoOE1M >R T T —XDfE
H. KERICZEDHDD £7,

. WERXT T, FCOEVRT LY —EXDEMRBREZHREIFEEL XY, FCoEH —

EXZXTVUTRE fcoemon T—EVUD DTNV I Xyt —mFBM/EMIC LD,
Xyt =% AT LAOTIEETEIDESHEEBELIEDTEET,
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Fibre Channel over EthernetDIRIE:%E

F—E2(5) v &TT—2() | BERE(C)

RERE
FivJ (D)

|:|q\|,\j_ -

syslog®{E M (U)
s -

—— [#v>en@| [ ok |

8. 0Kz v LT, EEARZREFL TEABLEX Y.

15.4 AT R%Z{ERLTFCOEDERTE

LIRSV -IILZRAETED,

[

. YaSTZfER L T, Ethernetry b T —0 A4 R T —ZAHW—F(eth2 BE)ZHREL £
ER

. Link Layer Discovery ProtocolT—> x> b 7—E > (1lpad ) ZiEBIL £,

N

w

tux > sudo systemctl start lldpad

4. BELVDEthernet7 4 72 LT, T—21E>2—T Vw0 5BMILET,

tux > dcbtool sc eth2 dcb on

Version: 2

Command: Set Config
Feature: DCB State
Port: eth2
Status: Successful

. Priority Flow Control (PFC)S&&E%x. T—2 > 2=V w S FICLTEMICLE
ER

(S}
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tux > sudo dcbtool sc eth<x> pfc e:1 a:1 w:1l
SIBDREEITIDEED T,

e:<0[1>
RO B ZHIEL £

a:<0|1>
WaeZ. T—RE 2TV IxBmTONINENLTETICT RNEZA
ATB2HhESID=HHEL £ T,

w:<0|1>
EED. ET7DOSRITESTCABICEDVWTZDEAREZBENICEET 5H
EShEHIEL T

6. T—REE-TVyIUJZEBMILT. FCOEICHT B3R v FDBEEREZRITS
ANE T,

tux > sudo dcbtool sc eth2 app:fcoe e:l

Version: 2

Command: Set Config
Feature: Application FCoE
Port: eth2

Status: Successful

7. 774 b DOFCOoBIRIBRE T 7 1 L&, /etc/fcoe/cfg-eth2 (COE—LE T,

tux > sudo cp /etc/fcoe/cfg-ethx /etc/fcoe/cfg-eth2

8. FCOEI = I —4HY—EXRZHwBLE T,

systemctl start fcoe.service

9. Link Layer Discovery ProtocolT—> > b7 —E > (11lpad) B K UFCOEr Z> T —%&
H—EX%Z. EERICHART AL OIREL XTI,

tux > systemctl enable 1lpad fcoe
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15.5 FCoEEIEY —I)lZER LIFCoE1 > X2 X
DEHE

fcoeadm 1—7« ') 7 |&. FCoE (Fibre Channel over Ethernet) B2 —IL T, N ZzfE
BLT. FREDHRY hT—014>RT 1 —XDFCOEA VARV ADIEM. BHE. HLUV
Ty rZT52ENTEXT, fecoeadn1—FT 1 UTald. VI bR T7T—A%ZEL
T. RITHOD fcoemon 7OEL XICOATY Y R%EZED £9, fcoemon DFFMIC DL TIE. man 8
fcoemon ZEHL T 2T LY,

fcoeadm 1—F 1 U T ZFEAL T, ULTFICBEALTFCOEAM Y RAVRICVT ) RTTS D
TEE7,

o /R TT—R
e X—4vw FLUN
o R— DT —4

fcoeadm 1—F+ ) T ld. fcoe-utils Ny —SO—ETd, CDIAVX Y RO—ARHIAHE
Xld. RDOLSICHED £,

fcoeadm
[-c|--create] [<ethX>]
[-d|--destroy] [<ethX>]
[-r]|--reset] [<ethX>]
[-S|--Scan] [<ethX>]
[-i]|--interface] [<ethX>]
[-t|--target] [<ethX>]
[-1]--lun] [<ethX>]

[-s|--stats <ethX>] [<interval>]

[-v]|--version]

[-h|--help]

FEHIC DWW T, man 8 fcoeadmZEHB L TLEET L,

il

fcoeadm -c eth2.101
FCOEM VXA > X% eth2.101 LICIERL L £ 95

fcoeadm -d eth2.101
FCOEA >V RAA A EDeth2. 101 % HEL I,
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fcoeadm -i eth3
1>V R T T—2Reth3 EDFCOEA VARV ATARTICEAT 3B/|MZERRLET, 14
T7I—ADBETNTUVWARWGE. FCOEAM VY R Z Y ADMEEINTWVWERIARTDA VR
71— ADBEHRZRTLET, KIS FEHheeth0.2010EHRDHAZRL £,

tux > sudo fcoeadm -i eth0.201

Description: 82599EB 10-Gigabit SFI/SFP+ Network Connection
Revision: 01

Manufacturer: Intel Corporation

Serial Number: 001B219B258C

Driver: ixgbe 3.3.8-k2

Number of Ports: 1

Symbolic Name: fcoe vO.1 over eth0.201
0S Device Name: host8

Node Name: 0x1000001B219B258E

Port Name: 0x2000001B219B258E
FabricName: 0x2001000573D38141
Speed: 10 Gbit

Supported Speed: 10 Gbit

MaxFrameSize: 2112

FC-ID (Port ID): 0x790003

State: Online

fcoeadm -1 eth3.101

Bfteth3. 101 TIRHE ST NIt TR TOLUNDEFIBERZR T L &9, EHRdMHEESNTL
BUWEE. IRTOFCOEERI THRE TN IR TOLUNDERZRTL X9

fcoeadm -r eth2.101
eth2.101 EDFCoEA > A AX >R &2ty FLE T,

fcoeadm -s eth3 3
FCOEA > R A Y ANFET DREDeth3R— MBI 2 MFHERZIWHERBTRRLE
Y. HatEmRIE. BRI CICIITIORREINE T, BRZEEL TLWAWEE. T
T4 bOIMAERE LTERTNEF T,

fcoeadm -t eth3
FCOEA Y R A YV ADFEET DR EDeth3’R— O SIRHTNTcITRTOR—4w M
TRBHRERTLET, BEINLEEX—T v FOERAIC. BEMITSNIZLUNDFIE
SNET, 1VRARZVADBESTNTUVAWEE. FCOEAM VYR RXVADFEET B IANRT
DR—EHBEDOR—=4y bZRRLET, RXIC. Heth0.201h 5D —47 v DB
DOHZRLET,

tux > sudo fcoeadm -t eth0.201
Interface: eth0.201
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Roles: FCP Target

Node Name: 0x200000D0231B5C72
Port Name: 0x210000D0231B5C72
Target ID: 0

MaxFrameSize: 2048

0S Device Name: rport-8:0-7
FC-ID (Port ID): 0x79600C
State: Online

LUN ID Device Name Capacity Block Size Description

40 /dev/sdqi 792.84 GB 512 IFT DS S24F-R2840-4 (rev 386C)
72 /dev/sdpk 650.00 GB 512 IFT DS S24F-R2840-4 (rev 386C)
168 /dev/sdgy 1.30 TB 512 IFT DS S24F-R2840-4 (rev 386C)

15.6 EMEH
FHICOVWTIE. MTORZa7IILEzBRBLTILEE L,

* Open-FCOEDH —EXT—EVICDWTIE. fcoemon(8) X Z a7 IIR—JZEBRLT

QeI AN

* Open-FCOEDMEIRY —IJLICDWTI&. fcoeadm(8) X Z a7 IR—JSZBRBL TS
LYo
TR E—TV IV IREY—ILICDWVWTIE. dcbtool(8) V= a7 ILR—D%
SRLTLETL,

e Link Layer Discovery ProtocolT— x> b7 —EVICDWVWTIE. 1ldpad(8) ¥ =27
IR=DZBBL T,

o —RRMIARIBERIL. Open-FCoER— L~R— (http://www.open-fcoe.org/dokuwiki/
start 2)Z BB L T T,
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16 NVMe over Fabric

CDETIE. NVMeover Fabric kR b B LUV E—7 v FOREFEICDVWTEHREAL
9o

16.1 #=E

NVM Express (NVMe)ld. FEBREMEZ ML —C(BREIESSDT 1 RV)ICT VRT3 1 >
RT T —RFIETT, NVMeldSATAZ B MMC EEIZMIBREZHR—ML. LATVIHE
<BhFT,

NVMe over Fabrici&. RDMAXNVMe over Fibre Channel (FC-NVMe)ZR ¥ DERZ %Y k
J—%>077T) v I NLTINMeX L —JICT7IERTBIEOHDT7—FTIF ¥ T
o NVMe over FabricD#EEIFiISCSIC %R T T, MESMZMR LI ES7-H. NVMe over
FabriclZIZTILFINZADHR— FHHEAMAEFNTULE T, NVMe over FabricwLF/NRIE. 1
ROTNAZRIYIN=TILFNRUETVWTVEE A

NVMeR R k& NVMe&R—4"y MMCHERTEY > TY, NVMeR—47w hE. EDNVMe T
AOvITNA RZHBETZII VT,

NVMeld. SUSE Linux Enterprise Server 15CTH/R—rENTWVWEY, NVMe7 OV I X b+

L — 8 K UNVMe over FabricZ —4w bR X MCIE. BEROA—RILEYa—ILHEE
INTVET,

CERDN—RI T 7ICET 25 GERFEN D Z2DE DN ZHEERT BICIF. 16418 [
EDN=FDOTT7DOHRE 2BRLTIREEIW,

16.2 NVMe over Fabric’k X k DE&RE

NVMe over Fabricz BT 3ICId. HAR—FINTWVWERY FT—F VT FEOVWTNHT
R—4y FEERATREICT ZMREHLH D £9, NVMe over Fibre Channeld & ' RDMAAYH
R=—FrEINTVWETY, UEDE IS 3> TIE. NVMe over Fabric’R X k%ZNVMe&Z —%7 v ~IC
BT AAEICDOVWTEHRALEY,

16.2.1 OANVKRZAIZATURDAR M=
NVMe over Fabricx R 3ICIE. nvme AV RS Y —ILHRETT, 1 VA M—=ILT
BIClE. zypper zETLE T,
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tux > sudo zypper in nvme-cli

IARTOFEAARERYT T AT RE—&EICTBICIE. nvme --helpZFEALEX T, nvme
ARV RADYZa7IIR=IUHRHEINTUVE T, man nvme-SUBCOMMAND Z3RITT 5 &.
COR=JHEBEBTETEY, 7o ZIE. discover T 7 AY Y ROV Z a7 IR—TEBERY
31ZlZ. man nvme-discover #RfTL 75

16.2.2 NVMe over FabricZ —#"vw F D& H

NVMe over FabricZ—4" v k TERARIEERNVMetr T X7 L —EICT 3ICIF. EO> b+
O—S0O7 RLREY—EXIDHHRETI,

tux > sudo nvme discover -t TRANSPORT -a DISCOVERY CONTROLLER ADDRESS -s SERVICE ID

TRANSPORT I&. BB ABB3EIXEX T« 7 (loop. rdma. T/l fc)TEIERZF

Yo DISCOVERY CONTROLLER ADDRESS &, #HIO>Y FO—ZD7 LA TEEIHEZ X

Yo RDMADIZE. THUFIPVAT RL A THIBENH D £9, SERVICE IDIE, Emxt—E
XAIDTEIHXE£J, RDMAD KL SIZ. H—EZXDIPR—ZADIFE. H—EXIDIFHR— +ES
ZEELET, 77 INFYRILDFE. T—EXDIZBEDH D £H Ao

NVMeRR b g, EHEDFFAI SN TWVWAR T TR TLDOAZBRLET,

£l

tux > sudo nvme discover -t rdma -a 10.0.0.1 -s 4420

SHMIC DUV TIE. man nvme-discover ZEBBL TL7ET LY,

16.2.3 NVMe over Fabric®Z —#4"vw kA DEf:
NVMet 7S X7 LZSFELT-ET. nvme connect AV Y REFEAHAL TEHRTTE T,

tux > sudo nvme connect -t transport -a DISCOVERY CONTROLLER ADDRESS -s SERVICE ID -
n SUBSYSTEM NQON

TRANSPORT I&. BB Y AZEEX T« 7 (loop. rdma. F/ld fc) TEIEBEZFE

9o DISCOVERY CONTROLLER ADDRESS|dF. #®HI> FO—ZD7 FLXATEZTHZ X

9o RDMADIZE. CHIIIPVAT RL A THBIRENH D £9, SERVICE ID . Emxt—E
ZIDTEZE#R £9. RDMAD &K S, H—EZXDIPR—IDIFE. CNIER— FBESZIEE
L %9, SUBSYSTEM NON . BHIOT Y RICK>THRH Iz, BROY TS X7 LDNVMe
BB CEIHRI 9, NQONIZ. NVMelEffifa(NVMe Qualified Name) DBEEET 9, NQNIZE
BETHZIBENDBDET,
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fll:

tux > sudo nvme connect -t rdma -a 10.0.0.1 -s 4420 -n ngn.2014-08.com.example:nvme:nvm-
subsystem-sn-d78432

F7-1%. nvme connect-allZ{FAL T. IRTOBEINIZR—LAR—RICEHKLF T,
BEAFERZEICDOWVWTIE. man nvme-connect £ & U man nvme-connect-all #&8E L TK
=L\,

16.2.4 YILF/INRAIE

NVMe®A T« TRILFNRBIET T )L b TEMICHE>TVET, YILFNITNA D
L1472 L%ERIT3ICIE. nvme list-subsys AY Y REFEHALEFJI, NVMeXR+1 T+ IT<
ILFINZIBEENICT BICIE. T—F/NFT A=K L Tnvme-core.multipath=N%iBfl L
75

multipath -1l OV Y RICITEBRMEE—RHBHD. NVMeTILFNATNA XZRRLET,

16.3 NVMe over FabricZ—#"v kDK E

16.3.1 OANXVKRZAIZATRDARA M=)
NVMe over FabricZ —4"w b %E&E T B ICIE. nvmetcli AV RS04 Y —ILHBRETT,
AVZAR=ILTBICIE. zypper ZETL E T

tux > sudo zypper in nvmetcli

nvmetcli DIRTED K F 2 X > hEhttp://git.infradead.org/users/hch/nvmetcli.git/
blob_plain/HEAD:/Documentation/nvmetclitxt AMS AFTE X T,

16.3.2 EREFIE
XDFIEIC. NVMe over FabricZ—4"w fDEREHZEDHERLE T,

EBEIIV) —BETHERMINE T, BEITSICIE. dITVREFERALEY, #7250+
F—EBICTBICIE. sZFEALET, createZFAHLTHFLWA TS U M 2ERRTE X
ER

1. nvmectli >R S0 T70 7L zkBIL £,
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tux > sudo nvmetcli

2. FHILWR—bZERL T,

(nvmetcli)> cd ports
(nvmetcli)> create 1
(nvmetcli)> 1s 1/
o- 1

o- referrals

0- subsystems

3. NVMetF 7 R T LZERR L £,

(nvmetcli)> cd /subsystems
(nvmetcli)> create nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82
(nvmetcli)> cd nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82/
(nvmetcli)> 1s
0- nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
o- allowed hosts
0- namespaces

4, FILWR—LZAR—ZZEH L. EDR—LAR—XIINVMeT N1 X ZHREL X,

(nvmetcli)> cd namespaces

(nvmetcli)> create 1

(nvmetcli)> cd 1

(nvmetcli)> set device path=/dev/nvmeOnl
Parameter path is now '/dev/nvmeOnl'.

5. LENCIER LTc R — LAR—AZBMLET,

(nvmetcli)> ed ..
(nvmetcli)> enable
The Namespace has been enabled.

6. ERLIcR—LAR—REZRRLET,

(nvmetcli)> cd ..
(nvmetcli)> s
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
o- allowed hosts
0- namespaces
o- 1

7. INTORA DY TORTLZEBTESELSICLET, COBMERE. EFa)7a
RESNLRTTOARITLET,
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(nvmetcli)> set attr allow_any_host=1
Parameter allow any host is now '1'.

3. BEDRALDHDEHRTEDLIICLET,

f2b8ec353a82/allowed_hosts/
(nvmetcli)> create hostnqn

8. INTOEENIcAT Pz b Z2—BICLET,

(nvmetcli)> cd /
(nvmetcli)> 1s
o- /
o- hosts
0- ports
| o- 1
| o- referrals
| 0- subsystems
0- subsystems

o- allowed hosts
0- namespaces
o- 1

9. ROMAZNLTH—47 v b 2fEATESLSICLET,

(nvmetcli)> cd ports/1/

(nvmetcli)> set addr adrfam=ipv4 trtype=rdma traddr=10.0.0.1 trsvcid=4420
Parameter trtype is now 'rdma'.

Parameter adrfam is now 'ipv4'.

Parameter trsvcid is now '4420'.

Parameter traddr is now '10.0.0.1'.

Flld. 77 ANFrvRILZNLTERARICTE N TETET,

(nvmetcli)> cd ports/1/
(nvmetcli)> set addr adrfam=fc trtype=fc
traddr=nn-0x1000000044001123:pn-0x2000000055001123 trsvcid=none

16.3.3 X—4 v rEREDNY I T W TEIETT
RDATY REGEALTISONT 71 ILicZ—4y FBERRETSET,

tux > sudo nvmetcli
(nvmetcli)> saveconfig nvme-target-backup.json

186 =4y RNERED/INY I T v L&

(nvmetcli)> cd nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-

0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
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HEZETIBICIF. ROOIX Y FZFERALE T,
(nvmetcli)> restore nvme-target-backup.json
REDOHREEZHEHETSZILDHTEET,

(nvmetcli)> clear

164 [HEDN—FIJTT7DHRE

16.4.1 #iE

—EDN—R Oz 7 Tld. ELSEESE D 1-DICHHRRERENNETT, ROZFEIP 3>
DRHBELEZSBL. BEHINTUVBITNTRFLIZIR I AOWVWTNMIZYE LB VWHEESEL
TLIZE L,

16.4.2 Broadcom

Broadcom Emulex LightPulse Fibre Channel SCSIK 54 Nz B L TW3HEIE. lpfcE
Ta—IDR—Y b BLVRIMLEIZA—RILERENTA—2ZEBMLE T,

tux > sudo echo "options lpfc lpfc_enable_fc4_type=3" > /etc/modprobe.d/lpfc.conf

Broadcom7 A4 7R 77— LT T T7DIN—23>0H11.4.20433UFTHZ e = ESRL £

9, WEDN—23 2D nvme-cli. nvmetcli « BELVH—RILDBI VI =ILETNTWLS
CEHHERLTIETL,
T7ANFvRILR—bZNMeZ—47y b LTEMICT ZICIE. BIIOE
Ta—ILNTA—RZRETIVEDLHD I, 7 ZIX. 1lpfc_enable nvmet=

COMMA SEPARATED WWPNS EIEEL £, FLITT DX EEBICWWPNZAALFT, oLk
IX. 1pfc_enable nvmet=0x2000000055001122,0x2000000055003344 XIEEL £9, —&
RINTWVWBWWPNDADEZ =7y FE—RICRESNE T, 771 NFy¥RILER— &
A=y NFERIEAIZV I -2 LTRETETET,

16.5 FEHHIEER

nvme DIEBEDFEMIC DL TIE. nvme nvme-help BB L T T LY,
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KDV >o1ClE. NVMed & TU'NVMe over FabricO#IZENH D £ 9%

e http://nvmexpress.org/ a
e http://www.nvmexpress.org/wp-content/uploads/NVMe_Over_Fabrics.pdf #

e https://storpool.com/blog/demystifying-what-is-nvmeof #
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17 TNN1ADTILF/INRI/ODER

AIETIE. WILF/INXRI/O (MPIO)ZERALT. H—N/7Ov XL —=F N1 ABDOTIL
FNZADTT—=ILA—=—N—BLXUONADERTHEBIE TS HEICDODVWTEHRALE T,

17.1 TRILFNRI/ODIEEE

JILFINZRUBEE. Y=—NDRIAMNZATATRZELVCTNAAOA ML= O bO—
SET. BROYEBENIZ F/-WT, EACYEBEEIREBIOVIIAML—STNA R EERE
I3 —/NDOHEETY, ZHhid. BFE. FC (Fibre Channel)i=iE % 7=1%iSCSI SANRIETITH
NEJ, BROF v RILHMERFRERIFICIEF. ABRA ML= DOVILFEREDHAIBETY,

Linux< L FRLEBIE. TESUCTEEMZ5X. 77T« JREGRE2EICBRZOMLET, <
IWFNZNEBERRES SLURITINTVD . BEFINIC. TN\ AEROEENMEFESIN. I/
OWRBDEFICBREIEEINE T,

BEICEAL TE. Z2KONSTILDIRMOHZ TR TR, r—TIL. £33y rO0—H
RERTRELET, TN RICTILFNRIOEERET R, VILFINARZANDTNAR
BDT7 I T4 TREHREERLET, YILFNZARSANE. 7774 TRINIDI/OLTS—
ZRETRE. bI TV I ETNARDEEELAVAINRZTz—ILA—N—-L£T, &%
UIBINZADEFICRD . TONRICHHERT N TEED,

172 N—RKROxz7HYR—F

TILFINRILIB R S /N Y —)LIE. SUSE Linux Enterprise Serverh #ARIBER TR TD

T—F%T7U0FvEHR—bLET, £l FEACDAML—F7LABHHYR—FLET, <
IWFNZRTNAZRZERNT DAL =7 LA1E RJIVFNRLEBRORSANCY—IL%Z

BRTZHIC. ILFNRNIBZYR—-EII3RENBHDET, —HORASL—ITFLAR
A IRBOVILFNRLEERY )L 2RMHLTVE T, AXDN—RFUTT7IZa7
LWEBRLT COLIBRENBEMIBLTIEEL,

17.2.1 RILVFNRAMIEBERICBEEEHINSIANL—D7 LA
multipath-tools /Ny 7 —JlE. MOKSBAML—CT7 LA ZBHMICKEEL £75

3PARdata VV
AIX NVDISK
AIXVDASD
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APPLE Xserve RAID

COMPELNT Compellent Vol

COMPAQ/HP HSV101. HSV111l. HSV200. HSV210. HSV300. HSV400. HSV 450
COMPAQ/HP MSA. HSV

COMPAQ/HP MSA VOLUME

DataCore SANmelody

DDN SAN DataDirector

DEC HSGS80

DELL MD3000

DELL MD3000i

DELL MD32xx

DELL MD32xxi

DGC

EMC Clariion

EMC Invista

EMC SYMMETRIX

EUROLOGC FC2502

FSC CentricStor

FUJITSU ETERNUS_DX. DXL. DX400. DX8000
HITACHI DF

HITACHI/HP OPEN

HP A6189A

HP HSVX700

HP LOGICAL VOLUME

HP MSA2012fc. MSA2212fc. MSA2012i

HP MSA2012sa. MSA2312 fc/i/sa. MCA2324 fc/i/sa. MSA2000s VOLUME
HP P2000 G3 FC|P2000G3 FC/iSCSI|P2000 G3 SAS|P2000 G3 iSCSI
IBM 1722-600

IBM 1724

IBM 1726

IBM 1742

IBM 1745, 1746

IBM 1750500

IBM 1814

IBM 1815

IBM 1818

IBM 1820N00

IBM 2105800
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IBM 2105F20

IBM 2107900

IBM 2145

IBM 2810XIV

IBM 3303 NVDISK

IBM 3526

IBM 3542

IBM IPR

IBM Nseries

IBM ProFibre 4000R
IBM S/390 DASD ECKD
IBM S/390 DASD FBA
Intel Multi-Flex
LSI/ENGENIO INF-01-00
NEC DISK ARRAY
NETAPP LUN

NEXENTA COMSTAR
Pillar Axiom

PIVOT3 RAIGE VOLUME
SGI IS

SGITP9100. TP 9300
SGI TP9400. TP9500
STK FLEXLINE 380

STK OPENstorage D280
SUN CSM200_R

SUN LCSM100_[IEFS]
SUN STK6580. STK6780
SUN StorEdge 3510. T4
SUN SUN_6180

2L DIFCACDANL—CFLABHBWTI. ARL—C7LAAEBNICKREHSN
B8 RIWFNRMBOT T )L MRENMBERINE T, T 74 FNUADOREEFH LW
Hald. FENT /etc/multipath.conf 7 7 MIILEERE L UVRET Z2HENHD £9, BE)
BRESTNBWVWN—RDI T 7 TORALCERIMBEICED 9, FHICDOVWTIE 17.618 [/etc/
multipath.conf FileERL £ 7o IHMEIE ) ZBRBL TSIV,

RORUICBELTLIE L,

191 RIUFNZMEBRBICEFHEREINS A ML -7 LA SLES 15



o BB INIIRTDR ML —27 L HSUSE Linux Enterprise Server 7 X k&
EVWSDIFTRBD FE A 172218 TTILF/NRIIEHR—FIZDOWTT A MEHD
ARL=27 LA BBRLTLIREE L,

o —EDRAFL—=UT7LATIE BEDN—RITT 7N\ RSHRBLRIEDHD T,
N=RITT7NYRZIE NRTIL—TDOYOEZRFLI/OT S — DB, /N—R
DITEBDT I ERITIDN—RILESa2—ILTY, FHMICOVWTIE. 17.2.3
H MFEDN—RITT7NYRSZRBETEZIN =T L) #BRLTLES
Lo

e /etc/multipath.conf 77 M ILEZEBE L5, FD/WIldracut -fEETLTI R
TLEIZinitrd ZBER T 2BELNHD F9, HWT. RITLIEEEZEMICT R0
HiigL£7,

17.2.2 YILFNZAMEBHR—MIDOVWTTRAMEADRA L —
T LA
MORYADRX ML =7 LA 1E. SUSE Linux Enterprise ServerC7 X hEATY,

EMC

Hitachi

Hewlett-Packard/Compaq

IBM

NetApp

SGl

HORVAEDA ML —=IT7LABIFEACHETBIFT T, ZHIBINHDIY=a7I)l
BB LTLLEEIV. multipath-tools N\ —J &> TREBEINZ3T 7L ML —
CTLADURMMIDOWTIE, 172118 RILFNZEBRICESHREEINEZ A ML 2T L
11 ZBRBLTLIETEL,

1723 BEDN—RIITT7N\RSERBEYd3XANL—7
L1

HBINADBSMDNRIZT T—=ILA—=N—FBIIFRFANBRIATY RBIREBELRIA ML =7
L1, FRISIEEEDFHRIS—UENNRELRINL =T LAICIE. KDIRESNY
R=EDBREBHRIEAHD FI, LIHA>T TNALRAIYN—=TILFNIAH—E XIZIF.
N—RITT7NRSEIVIRGHD £, fcezlE . FDEKSHREMCCLARIONCX T 7 =
D7 LAANYRESHLD BRICREIATUVWET,
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O == zotoER

N=ROTT7RIADIZaT7INZERBLT. FEON—RITTT7NIRSETNAR
IYN=TILFNRBIZA VA S=ILTBIRERHZIHESIHHIRIL TLEETL,

multipath -t Y2 R, BED/N—R I 7N\ RS THEHILGUIBENEXr 5L —
STLAOREBT—TINERRLET, 727EL. RRSINB I A ME BR—bETNTWVWBET
LA DEENR) XA RTIEHD FHA. FBNIEBEZHEY L. multipath-tools DFAFEE

MY —=ILORRERICT VA LT LALEIFR) I NEINET,

0 EE: [Exceptions (fiI4V)]
BOT U747 774 TRLFRAYE— hEHDTLAE. BRGMERE ST Y
LAWVDT,. multipath -t Y Y RTIEIRRINEH A

F7-. multipath -t 7—JILTURXFEINTVBHETH. BT LH. FDHE/N—FRI
77 TSUSE Linux Enterprise Serveri’ 7 X MBEA L WS T ETIFHD FEA. TRAMEADR
FL—=2FLADO)RBMIDWTE 172218 T2)LF /)N ZHLIET R — FZDWTT A RES
DAFL—=27 1) Z2BRLTLEEL,

173 YIFNRUEBOTZZ>0

RILFNARIOVI2—23> DTS2 TRICIE. RIEOHA RS IR > TSI,

17.3.1 BIEEG
o TWILFNRUMIEBIZ. TNAALRNILTEEINE T,

o VILFNZMIEBHRDTNA RUFERTEZA L =T LA T ILFNILIED
HR—FETNTVWBIKRELRHD £, FMICOVWTIE, 17218 [N—FT - 7HHR—
M ZBRRLTLLIEEWL,

e H—NDRAMNRTZEA AL TAVIRANL—=FTNAZRONRAY MO—F
RICHEBOYIENZADEEL TVWRBEEDHA. JILFNRNIBEHRETINELHD £
T, BEBTNARADTILFNRIFZ. T—NORMHISEHREL XTI,
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o —EDRAML—TFTLAICDOWTE. PLAOYIBEE KUHRIET N ADTILFINR
MIBZEIBRTR3T-0DMBEDVILF/INZAIBY T I 7HERVAHSEEINE T,
CDEBEIF. ROADIERICKELDT. ENSDTNAADTILFUNIBERELTLES
Lo

o RAB(LIRIBTVILFNRNIBRFER T 3B, YILFNRNEBIZ. KX MY—NIRET
BIEHEINET, TNTRADTILFNRUNBZHRELTH S, TN A ERETFI T
VICEDYHTTLESETL,

1732 T4 RIVBERRY

RIVFINRZHDMBTNA ZFLIEHEBTNA ZDOTILFNZLEBZRET DE0IC. £\
RDESNCTA RVEEBRIR I ZRITLTLIZTEL,

e U—RN=FT1—=Y—IT. YMBET ROV ZNSHBHET« XTICTIDDITET,

o H—RN—=—FT14—V—IT MBT1 RIVELIFHEBET RV ZN—T1>a>IlHE
L¥xd, BEPD AT LTN—T1>a>eZEELIEEIE. DM-MP(Device Mapper
Multipath: /N1 A Y N—=TILFNR)EZ 2 =)Ll L 2 ZNSEEOBHHI AR R
RIRIFITHONEE Ao DM-MPIOIZBHHL T 2 HENH D, NI, BFE. BiELEFH
WMETT,

o H—RN—FT1—DSAN7 LA EEBY—IILZFEBLT. N—RFRTTT7RAIDT/NA RZE
RELVREL X,

e H—RN—FT4—DSAN7 LA EBEY—I/LZFEALT. LUNGBEDRIET /N1 X% ER
L¥xd. FREDT7LAICHR—FEINTVWBIREBTNAREZA LIE. FLARIAIC
SO TERDFET,

1733 Y7 b7 7RAID

Linux®Y 7 b = 7RAIDDEEY 7 b Iz 7Id. JILFNRMIBDO LETRITINE T, B
DI/ONRZFE. VI DU T 7RADTERTFEDET/NA XE. £9. IILF/NILEAIC
RELTHS. VI FTTT7RADTNARE LTER T AHELHD £, WILF/INITN
1 RIEFRETEEF A V7 U T 7RAIDIZ. EOFRTEITTNTVBTILF/INRALE
EEEZRELEFEA

BEDY 7 b7 T 7PRAIDAEDRILF/INRIIBOFREICDOWVWTIE, 171218 [BfzY 7 o7
RAIDEXILF/INZI/0DFEE] ZBRBLTLLIZEL,
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1734 =SBV Ja—>3v

A=)V =200 ZR2) > JHEOEAMA%Y ) a—>avid. &/ —RFETYILF
INARBH —EZXZR—R LTEITINET, &/ —RLED /etc/multipath.conf 7741
ILHDERERED . 7T RARZEETE—THBLIICLTLIETL,
NIWFNZXTNAZRDBIRTOTNA A TRILCEBTH DL DICLTL TV, FHlICD
WTId. 179138 THAY S 2ZICET2CILFINZATINA 20451 #BBLTLETL,
LANEDF /N1 X% =5 —1) >4 9 3DRBD (Distributed Replicated Block Device)& ] F
MY ) a—>guid. YILFNRLEBER—IELTEITINET, EHDI/0ONRZHF
5. DRDBY U a—> 3 > THERAFEDT/NA AT EIS. IILFNLEBATNA AZHREL
THS. DRBDZRET IHENHD £,

17.3.5 initrd& > ATLRE L DEEZ SICHITFT S

VILFINZAEERTIRICROEEREHFDIDIE. L= T 7MLV RATLE. YRTL%E
T— R I B3DICBBRMD T 7L AT LITARTICDWVWT, initrd &1 VX b—JLiEH
AT LDEENREILICARZ LKSICTE L TY. YRATLTIYILFNIDEMICAH > TL
2B EIE initrd THEMCTIHENHD. ZOEBHEKRTY, FMICDOWVWTIE. 17.5.178
TILF IR0 —E ZDBEML. EML. &£, BLUVEILE] ZBBLTLLESIL,
initrd & XTFLDEBHINTUARWES. Y ATLRIELL 77— MY, EBBFIEEZE
TI2BEBTIDEBLET, COEOIBIFTUAZRBEXLIFMEIET I HEICOWVT
(&, 17.15.218 TQILFNIDENRBE. 7— MFICO AT LDET LTERREY T/LHEE
95 #BRLTLEETL,

174 YILFNREEY—I

SUSE Linux Enterprise Server® ¥ JL F /N ZAIBDH 7R — b & Linuxh—RJILDT /N1 R
IYyN—TILFNIXETYa2—)L¥ multipath-tools I—HFIAR—ZX /Ny —JCEDVTWL
%9, MDADM (Multiple Devices Administration) 21—5 ') 7« (multipath)Z{EHE 9 3 L.
RIVFNRTNA ZDREZRTTEE Y,
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174.1 TNARAIYN—TILFNIAEDa2—)l

FTINA AR Y IN—ILF /XX (DM-MP)EZ 2 —/JLIE. LinuxiC<ILF/INRILIBRERE# IR L &
9o DM-MPIOI&. SUSE Linux Enterprise ServerCDYILF/INAMIBOHESREY 1) 2—> 3> T
9. DM-MPIOIZ. SUSEICE > TREICHR—F TN TVLWRRBICTETZIHE—DTILF/IVA
MIBA 32T,

DM-MPIOIZ. Z#raty 7w ITYILFNRNEBY IO I FLEZEFERELF T, T/NA
A CICEARSBEDINZADEBEDN Y R—EEINTWVWETS, 770 7/INy>T(ADDINZADT
D74 T T MONZIDNY S NERETIT0 7/ 70707 (57> RO AROERE S
BTCTEeNADT I 710 T)DBHEIN Y R—rENTWVWET,

DM-MPIOT7 L — LT =23, 2DDAETHERTETE T,

e BEDN—R I T7/N\YRSOERGFMICOWVWTIE, 17.2.318 EEO/N—RF DT 7))\
VRSEMRBrITEARL—UT LA #BRBLTLIETL,

e SUYROEYTILIVIALEDEEREEZH7ILIU X LORER.

DM-MPIODA—HZAR—XAVKR—2 Y ML D, BEHNEBENIOEEE T IL—TLDIF
. BEIMNANZOBT X MHRITETNZDT. BENRELL/NRIE. EEICRS CEHHFMN
ICERLET, CNICED. EBEOFHZRERICMZI 2 ENTEET,

DM-MPIOIE. 7T/N\1 RBEDEETIFHR L. TNAZAANDNZADEENS AT LZFREL
9. 7OTA4TBNADIDOWEbNZ e(lce ZE. X2y NI —0F7 A FRHWIET 3. I
T7ANT—=TIUDANBRE). FRODNXRICI/OFEDVRALINLES, 7IOT+1 /1Ny
STBRDIBEIE. NADBNY S TNRZADIDICTT—IA—N—LFT, STV ROEVR
BESBEREFERL TVWRBEIE. P37 v I0EENKRD DIEER/NISEICTES
NEd, IRTOT7IT4 INRICEEDNRIIEIFBEIE. 7IT10TTHRVWEAHUNZID
BHICAED, HKB30MOEBETT T —ILA—N—DFRENE T

TARIVTZLAICEBHOI L =2 Oy HH2581F. 772X LIEVWLWUNZFREYS %
AhL—=o70EyHICSANZRA v FHOEFREL TWRCZMITHERL TSIV, FAY
DTARAITTLATIE. IRTOLUNDEADA SL—2FOF Yy HICBLTWADT, @A
OGN T I T1 T T,

Q iz xtL—oFOtvy
—EDTA AT LATIE. AL=F LA ML=27O0yHENLTERS
T4 EBETZDT. —EIZIDDXA L= FO€yHREIFAIRREINET, 1D
OOty T7oToTewb, 312070 v HIIEENRETDZIET/NNY Y
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TJeBDEY, BE->RA ML — /7°El‘lz/"T(/\/*/7E/\X7&%’)7°EHZ/‘U‘)LJ§
BLTWVWBHEIF. FHINLUNARTEINAD 27D ENSDOLUNDRT SN
HbT7IEALELSETBEIS—DRETEZIEHHD XTI,

RI1T1L: A L= T LADRILFINRI/OHERE

ARL—=FL1OB
HE

TIT4 7//\\/ >J3
>krO

FOF4 718y
> hO—3

BRI

d>kAO—>07x—
LA —IN—

197

%II

BA

1203y bA—=ZE7 974 7T IRTOLUNICHEL F

9, 22B0a> rO—FlF. REZUN1T e L THRELE T, 2
SEBOOY FO—FF. ARL—Ta0 VI AT LDRER/N
2EBHITBESIC. WILFNRAVAR—32 MMIXT BLUN
DERTHITVWET, 75V FO—FICEENRELT:
BElFE. EA>A) > bO—35H5|EFHRE. IRTDLUNIC
XL £ 7

—EEDT LA TlE. LUNZTEIEFARIOMO—FICEIDHT
BIENTEET, FAEDLUNIZ. 207 0T« 7> bO—
SrRB 120> O—JICBbHETENET, —EIZ1D

OO ,O—FHHE5PBLUNDT X71/0%MIEL. 2DH
DAY FO—FHZDLUNDREZ VYN A bO—Z RO F
o 220> FO—-ZIF. NADEB’TRHLEFTH. T4 X

1013 TRAFEA. EDOLUNEERT S —/NE. LUNDEID
HThkod>bO-JIERLET, LUNODEY MIRT 32T
A4V AY rO—JICEEIRET DI . AH>A )Yk
O—Sh5| BT, IRTOLUNICRIEL £,

WADIY FO—5H. IRTOLUNDERZHEL., H5
BLUNDT 1 X71/0%MEBTEXY, 120> O—FICE
ERFRETZ . 22BOIY FO—-FHBEFNICIRTO RS
T1w O z0IEBLET,

FTINAZAIYIN=TILFNZAREZA/NIE. BEIWIC. IXRTO
TITAITNRALEKICO S T v oDEBREDERLE T,

TUOTa7RaAyrO-SHANv IR MO—-FICT T —
WA —N—=FBE. TNARAIYVIN—TILFINZARSANHER

AN RZNAEDNR % BERICEHMICL. TEN5ZT5A
NUNRRICLET,

FNARAIYIN—TILFINRESa—)L SLES 15



ARL—=FL1OB

Lt
AE

%II

BA

T—rIIL—bFTNAR  TILF/INZAALIERIFZ. SUSE Linux Enterprise Server 10LAp&MD

DOHR— b W=k )TNARICHLTHR—bENFET, RXLTF—N
3. T—bTNARBO. BET7 I T4 7RIV MO-3E&
UL —o7OtvHICEGT2HELNHBD £,
TILFINRALIBIE. SUSE Linux Enterprise Server 11LAp&®D /
boot 7/NA I L THR— TN TVET,

TINARAIYIN=TILFINRIEZ. IILFNZATNA ZDZNZAEBRDSCSIT /N1 A& LT
MHE L £, SCSIT/NA R&IE. /dev/sdNDFERZE D ET, T T NiEe TN RISH
LTEHEBERTNZXFTHD. aTlRED. TNARADERICKH LT =T > vILICET
INFI(/dev/sda. /dev/sdb ), T/NA AEH26%EEBZ B . XEHM2DFEAIN. /
dev/sdz DRDT/NA Rl /dev/sdaa. zpriz~ ETDRIF /dev/sdab EHiE £ 7o

BRONZIHDEFNICERE SNRVGEEIE. FM5% /etc/multipath.conf 7 71 )L CTFE)
BRETE XY, multipath.conf 77 1ILIE. P RATLBEBICE > TERBLUVHRESIND
FTHERELFEFHA. EHICDOWVWTIX. 17.678 [/etc/multipath.conf FiledD{ERL & 7= 13EIE) %
SRELTETL,

1742 XILFNRI/OEEY—IL

N/ —T multipath-tools & W kpartx Tld. BEINAEGH T IIL—FbE/RSY—IL
MRETHTVWET, cNSDONYT—2lF. BENICNADERT R M Z1T5DT. BEH
RELLNRIZ. EBICRS . BEMICERLET, CNICLD. BEBEEOFRZRERIC
MZBeHhTEED,

] 17.2: MULTIPATH-TOOLSNXwor—SIcgEh3 Y —I

V= B

multipath DATLEZAF v LTRILFNRATNA R ZEHL. 7>
TJILLET,

multipathd mapsT R b ZF#E L. multipath ZRTLE 9,

kpartx TIWFINRTFNAREDINN—TFT«4 23 >IZl) Z7devmap%

Iy LEd, CnUZEb. TNA1REDN—FT14 2 3>DYT
IWFNREZR) VT ZERT 5 Z EHEEEICERD £,
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V= AR

ﬁll

mpathpersist TINAZAIYIN=TILF/INZADT /N1 Z.ppcTSCSIDKFHI %
FzEELE S,

1743 TILFINAT/INA ANDOMDADMDEH

T7AIEDTNA RNV RZ1FUdevTH D TNA RIE. TNA R/ —REATIER

<. Worldwide IDIC& > T RXTFLICEBBBICEREINE T, cNICL- T, BIREK
E 7 7 JL(mdadm.conf & lvm.conf) B’YILFNZATNA XEZELLLEHELALEL

5. MDADME KULVMDIA 1) —RIZH > T-RIED MR L £ 95

LVM2DIZED L SIcmdadmTlE. T/N1 R/ — RN TIEA <. IDICK>TTFNA R %ET
I RTEIHERHD FT, LI >T. /etc/mdadm.conf ADDEVICEL Y kU EXRD LS
ICEREL TL T L,

DEVICE /dev/disk/by-id/*

A-HTL YR ULBERZEALTVWRERIE. ROKLSICNRZBEL. YILF/NLE
DRERIC. TNAAIYN—ARITHRAF Y > ENBLSICLET,

DEVICE /dev/disk/by-id/dm-uuid-.*-mpath-.*

17.4.4 multipathdv >k

TIWFNRTNAR%ZHEL. BETSICIEX. multipath(8) AV REFERALEFY, CDO
Y RO—EHIEEIE. XOLSICHED FT,

multipath [-v verbosity level] [-b bindings file] [-d] [-h|-1|-11|-f|-F|-B|-c|-q|-r]|-w]|-
W|-t] [-p failover|multibus|group by serial|group by prio|group by node name] [DEVICENAME]

SHEIC DLW TIE. man 8 multipath ZEBBLTLLET L,

—AZHI 7R

multipath
IRTDIIFINRATNA ZZH/RELF T,

multipath DEVICENAME
BEDTILFNITNARERELE T,
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DEVICENAME Z. /dev/sdb (udeviZ & D SDEVNAMEZH TRTR) F7-iEmajor:minor 72

XBREDTNAR/ —RBTEEHRAE T, TNMRBIE YILFNAIAIY TRHTHE
WEt Ao

multipath -f

TILFINARY TEZFDTNARICR Y TENToN—T 4 >3 V& BIRMICHEIL £
ERS

multipath -d

FSAET. AIRREDHBETILFNRATNA RZRTLETH. TN RDERP TN
1 AR Y TOBEFIIITVEE Ao

multipath -v2 -d

RSAERITTHREMDHZIILFINATNA ZADIILFINAI Y TIEHRERTLET, -
VAT arvaEFERTI . O—ALT14 RITDIBRREINET, CORRLANILT
& kpartx@ & DMDY —ILAD T+ —RAE LTDH. ERFLIEEHFLIETILFN
A0 E TV RLET,
FINAZABTTICEEL. ZENRVESICIK. BAOERBD FEA. RESNTWVWBY
IWFINATNARDAT—R AR 3IZI1E. multipath -WLZEAL X,

multipath -v2 DEVICENAME

REDARMEDHBIILFNRATNAZXZREL. EDIILFNIAR Y TERERTL
9. CORRLANILTIE. kpartx BEDMDY —ILAD T4+ —RABE LT, ERET
EEFLIERILFNROAFREITE T MLET,
TNAZABTTICHEEL. BEEHBWVIFEICIE. HARHD FE A, RETNTWLBT
IWFINZATNARDAT—R AR 3IZI1E. multipath -\l ZERAL X,

DEVICENAME Z. /dev/sdb (udev Z& D SDEVNAMEZEE CTHRR) £7zldmajor:minor 2
RBEDTNAR/ —RETEIHRA LT, T/N\1REBIE. JILFNRAIY TEHTHHE
WEt A

multipath -v3

AEEMDHBZIVILFINATNAZAZREL. TENESDTILFNAITY TlEHRZRR™LE
o CORRLANILTIE. TRTOBEEINI/NZ, VILFNR, BLUOTNARATY
TIHRF) > hEINET, WVIDE KW devnode DA TT Sv o)X MeEIhicT/NAT
ARTRINZE T,

multipath -v3 DEVICENAME

200

REDARRMDHDIILFNATNAZAZREL. TNESDOBERZRRLET, -v3A S
DavEFERATRIE. TINZAVIAMDERREINET, CORTKRLARNILTIE. IRTO
BRETNIENR, TILFNR, BLUETNA AR Y TIHTI Y REINET, WWIDE &

Wdevnode DA TIT S v IR MEINI=TNA ADBRTREINET,
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DEVICENAME Z. /dev/sdb (udev (C&k D SDEVNAMEZE THRR) £7/=ld major:minor 2
XBREDTNAR/ —RBTEEHRAE T, TNMRBIE YILFNAIAIY TRHTHE
WEHA.

multipath -ll
TRTDVILFNZATNA ADREEZRTLE T,

multipath -ll DEVICENAME
EESNIEIILFINRATNAZADRAT—RRAZRRLET,
DEVICENAME Z. /dev/sdb (udev (C&k D SDEVNAMEZE THR/R) £7=lE major:minor 2
XBREDTNAR/ —RBTEEHRAE T, TN1MRBIE YILFNAIXIY TRTHE
WEE A,

multipath -F
IRTOKRFEHADVILFNATNARAI Y TZTZv>alfxzd, CNICk>Te YL
FINADEELT=D. TNAZADEHIBRSNBZZ CigH b £ A

multipath -F DEVICENAME
BESNLEIILFNATNA ZRDKREADIILFINATNAAI Y T " T 5wy al
F9, CNICEKDT. WILFNRADEHELI=D. TNAIDHIBREINBZZidHh £
Ao
DEVICENAME Z. /dev/sdb (udev C&k D SDEVNAMEZETHRZ) £7/=ldmajor:minor 2
XBEDTNA R/ —REATEZERIET, TN1REIE. TILFNRAIY TEHTHIE
WXt Ao

multipath -p [ failover | multibus | group_by_serial | group_by_prio |
group_by_node_name]
RORICFHASNTWBR T IL—TFRIS—F T a3 >DIDEIBETDLICED. J
W=TRIS—ZRELFT,

F 17.3: MULTIPATH -POAR Y FDT I =TRSO =FTq>

RUS—FTFoa> HiH

failover (7 x—JL (T7AIBMBEEIIN—FZCICIDONR—EICERATE

F—/N—) 2 ZANRIF1DFEIITTY,
multibus 1DDEBHRETIL—TRICTRTD/NR
group_by_serial BREINSCSIP U TIILES(O> bO—-F/ —RO2tERR

BOES)TICIDOBERESIL—TF
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RUS—FTFoa>y

ﬁll

EA

group_by_prio NRBEEEZ CICIDDEBERES I —TRECEBRED /NI
BECEBREJIL—-TIZBLET. BEEF. O—I/IL7o 70O
I LTRESNEY, ENoDFOT ALl JO—/N)L.
OA>bO—52&8. £FLEERILFNRZCDA T a>vel
T /etc/multipath.confIRIBERE 7 7 1L TIEEINE T,

group_by_node_nameXZ—#47'v k J —RZ{[IEIZIDDEBEEITIN—TFE—7y
b/ —R%lE. /sys/class/fc_transport/target*/
node namelc 7TV FEINET,

multipath -t
TIWFINZADREBN—R I T7T—TNET VT4 TBREZRR™LET, RE/NT
X—ZDFMICDOWVTIE. man multipath Z2B L TL T L,

17.4.5 mpathpersist1—7+1 )7«

mpathpersist 1—7« U7 ZFERALT. N1 AT Y/N—=TILFINZADT/\A X TSCSID
KENABTFHEETIETEFEY, COOATY FO—MRIBEXIE. KROKLSICHED £,

mpathpersist [options] [device]

SEHEIC DL TIE. man 8 mpathpersist # &L T 2T,

CDA—FTa )T+ % Jetc/multipath.conf 77 MILDHF—EXT7 o> 3 >Fl+—
(reservation key B1%) e HICER L T SCSIFNA ADKGMABFHEZRELET, D
BHIZT 74 FTIIERAINEEA. COREMNRESNTULAWVWEE. multipathd 7 —
EF FILKBRHINIENZ F BT ININZADKGEHNARTHN G ZHE S H = HER
LEHA

reservation key <RESERVATION KEY>

CORBMIEdefaults to > g > Ffldmultipaths o> a3 VICBIMTE 9, XRICHZESR
LEdo

multipaths {
multipath {
wwid  XXXXXXXXXXXXXXXX
alias yellow
reservation key 0x123abc
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}
}

KB HRBEBOWNRICT DI IRTDIILF/INZIT/NA RIZH LT reservation key /VT X—
REHREL. ROIATYY FZETL Tmnultipathd T—EVZBEEL £,

tux > sudo systemctl restart multipathd

SXE#. mpathpersist AV R TFHNF—%IBETET I,

(il

mpathpersist --out --register --param-sark=123abc --prout-type=5 -d /dev/mapper/
mpath9
/dev/mapper/mpath9 7 /N1 ZADHY—E X702 3 FNF—%2FH LT,

mpathpersist -i -k -d /dev/mapper/mpath9
/dev/mapper/mpath9 7/N\1 ADH—EX 70> 3 VFHF—%FHAPAAE T,

mpathpersist --out --reserve --param-sark=123abc --prout-type=8 -d /dev/mapper/
mpath9
/dev/mapper/mpath9 T/N\1 ADHY—E X772 a3 vFHNF—%=FHNLET,

mpathpersist -i -s -d /dev/mapper/mpath9
/dev/mapper/mpath9 /N1 A DFHIREZ FHAIAH £ To

17.5 TILF/INAHIBRAS 2T LDERTE

17.5.1 <TILFNXRI/O—EXDB®E. L. &#E. LU
=1k
TILFNAY—ERZBMCLTT— RIS TZICIE. XKOOAY Y REEZRTLET,

tux > sudo systemctl enable multipathd

BEPO AT LTH—EXEFHTEFHLIED., T—EXDREEEELTD T 3ICIE.
ROWTNHADIAY Y REAALET,

tux > sudo systemctl start multipathd
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tux > sudo systemctl status multipathd

REODLYS g TIILTFNAY—EREZEFELELTEMCL. > XTLOXRE T — RIS
H—EZADEBILABEWVWESICTBICIE. KOO RERITLET,

tux > sudo systemctl stop multipathd
tux > sudo systemctl disable multipathd

o BEE: initrd DEIESE
VIWFNRP—ERZBWELIFEMICLIFEEIE. initrd DBERLHBETY, £
SLAEVE, PRTLDT— b LB B3ENHLHBDET, YILFNRAY—EXZH
MCTBHEEIE. RDOAXY Y RZERITL Tinitrd DBERBHITVE T,

tux > dracut --force --add multipath

TILFNZAY—EXRZENCTIESIE. XOOATY REERTL Cinitrd=BHEEL £
ER

tux > dracut --force -o multipath

(A 72 a>)E5IC. RIVFNRAZFETEEITS L IICHBIILFNZITNA ADEE
TNBVKSICTBHEIE. initrdZBHERT HIIC. /etc/multipath.conf D&xE
ISR DITEEML £,

blacklist {

wwid ", k"

}

17.5.2 <ILF/INRAIBASANT /N1 X D%

SANTNA ZDRILFINRI/OZRET BHlIC. BEICIEC T RDEK S ICSANT N1 X% %
Bl T<IET L,

o RYADY—I)LT. SANTNA RZHFEL. V—1LFT,
o RYUADY—IT. AL—=27 LA LEDRIMLUNDN—Z w3 >ZH/ELET,

¢ LINuXHBARSANEZa—IlZAYRAM=JLLET, EZa—IRA>Ib=)LETN3B
e RSANPHBAZEHEMICAF v > LT RAMEDONX—Z v a>rEHDSANT
NAZ2EBHLET. TNSDSANTNA RIF. UPROHRED=H. KA MIIBTRIN
x5
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Q it AT TOVIILFRRNEBEEME LA
CHERDHBARS A NDRA T4 TRILFINRMIEBAEMEL L TLWARWT & %25
AL TLIEELY,

FHICDOWVWTIE. RUADFEYZa7IINZBBLTLIEEL,

o RFSANEDa—-IIPAO-FREINES BETZ LADOLUNKIZN—T1 >3 VICEID
HToNETNA R/ —RZRELFT,

o SANTNA RN —NETIL—rTNARELTEARAINBIESIE. 1714918 )L—k
FINAZADNTILFINZADBEDSANR A LTI RREL ICRINTWVWBR LSS, TFINAT
ADRA LTI REZZEELET,

HBAR S A4 N\HLUNZERE L A WSS IE. Usscsi ZEFAL T, SCSITFNA ADARL—FT+
VOV RTLICE > TIELLRBINTVWEINE S F VI TEFT, LUNAHBARZ AN
ICK > TEREEINBWVWESRIE. SANDY —tty 7y FZFov I LFET, HFIZ. LUND
RAXVIDTIOT4TTHZIHESH. LUNDH—=NIZELKEIDHTSATWLWEHESH
ZFTvILTLIETL,

LUNDHBAR SANICK > TRESNTH, MIGT2 IOV I TN INFELERVIGE
lE. D—RILINFX—=RZEMLT. SCSITNA ADRAF v VENEZZEE T IMENH D £
T (LUNDEFRICE ST SN TVWAWI EZRTAY), FFlICDWVWTIE. SUSEFL v
TR — X (https://www.suse.com/support/kb/doc.php?id=3955167 2 )I- 4 B TID 3955167:
Troubleshooting SCSI (LUN) Scanning Issuesz&BB L T 72E 0L,

1753 TILFNZATFTNARADIN—FT4>3=>T

BEHONZEHLDN—FT142a=Z>IdF N1 R HETETFEAN. HR—FZhTLE
9o kpartxV—ILZERT I L. BEIBLTIILFNITNA RICN—T1 > 3 >V EER
TEFET, VILFNRUNEBOERERNIC. YaSTON—T 1 > a3+ EeF I3 —RN—F 0 —
DIN—=T4>aZ>TV=ILDFEBRICED. TNAREN—T4>3a=Z>JF3HTEE
ER

TILFNZRTNA RETNARAIYIN—FTNA AT, AXVRZ14>Y—=)

(parted. kpartx. fdiska )AL TTNAAIYN—FTNAREEETEZCIFTEE
IH. MOBEEHITBHICHNERudevARY FHERETND EIEED FHA. T/N1 X
RYN—TNARZN—Ta>a LB YILFNARY TZ2Fzv oL T TNNAR
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RYN=TNAZABRY TENTWVWB L ZHERTIBERHBDE T, TNAADBEOHN57R
WEEIE. YILFNRATNARZBIYY 793N —N\ZHE T . JILFNAIYS
ICHBFLWN—T1>a e IR TUEHTEET,
JRILVFINZATFNAREIZHZN—=T14 >3 >DTFNAAIYIN—FT /N1 RIE ML LT /N1
ALELTIEHDEFEA. TNAREEZFEHT ZLVMBER) 2 —LZERT 35F. /N\—
TA2AVHEENLBVWTNA A ZIBETIBENHD £J, VILFNAN—TFT1>a>%
LVMEREEAR ) 2 —LDR =4y hTNA R LTHRET D . LWMIE. R—IXAZEIYIETN
AZABN=FT12a TN TVBEERHL. ERICKBLE T, SANTNA RZBHEITS
MELHZHE. SANTNA A EDLUNZZEIL. BLUNZRMEDILFNITNARELT
H—NICERBSE R A TEETS

17.6 /etc/multipath.conf FileD{ERL £ 7= I3E1E

/etc/multipath.conf 7 71 J)LIE. fEBLABWVED. ZELEFEA. VILFNRXDERET 7
AINEFER L TREZ/N—YV TS XLABVED., multipathd T—E>DEITHRICT 7 2L
FDORILFINZATNA AZREDBBNISERAINE T,

o EE: /etc/multipath.confHAS5DEEDT X FEXITIEA
HY 7238 F
/etc/multipath.conf 7 7 M IILDIER X CIFMEEEZIToTHBE. 771 ZRETS
BICEENENICIFBERINEEA. CNUSED. EEZ Iy T 3RE1IC. Thz
MEET B1OHICRZARITZITOENTEERY, HEILIEREICHELIEZS. 1764
15 T/etc/multipath.conf7 71 ILOEEZEER LI ILFINZAT Y TOEH1 DEHEAIC
HBEDICVILFINRAIY TZEBHTETET,

17.6.1 /etc/multipath.confZ 7 1 L DYERK
1. FHDIT 1 A TZED /etc/multipath.conf 7 71 ILEVERRLL £,

2. SANDEYIZ device 72 a3 V& EMLTL TV KFEDAR VAL, devicetz
P3VDIELWEY F 7Y FICETRAYZa7I)ILZRELTUVEYS, EASBSANICIE
LD devicet TS a VHRETT,

BEREINI A ML= TR T LZERLTVWAISEE(17.2.118 [)LF/ V2L
RICEFEH NG AL =27 011 Z88R). device DEMIIHEDD FEA. C
DHFE. CDTNAADT 7 I MREDNBERHINET,
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3. FAFOIS VDTILFINZALUND T INA A% TARTEE blacklist 7> 3 VEER
LEJo EHAICDOVTIX. 17.878 BEVILFNZATNAZDT Z v ) 2 Mby =88
LTLEET L,

4, BEICIGLT. REZ 7O a>zBML 9, GEAFHAEIE. 17.6.218 [/
etc/multipath.conf7 77 ILDEoI a3 ZBRLTLLEEIV, FMIE. man 5
multipath.conf ZE1T T2 BB TET X,

5. 8T L5, /etc/multipath.conf ZfRfFL. 17.6.318 [letc/multipath.conf” 71 JL
TOYIFINZAEZY b7y TOMER) OFRBICHBD L DICKEZTAMLET,

6. REDHEREFT T LI=5. 17.6.418 [/etc/multipath.conf7 77 JLOZEHEEH L=V
JIVFINZAZy TOEH] OFHBICHDESICInNEZEALE T,

17.6.2 /etc/multipath.conf7 71ILDEI> 3>

/etc/multipath.conf 7 7ML, UTFDE IS 3 > THEEINTWEY, 55MlIE. man 5
multipath.conf ZEBRL TS 7ZT L\,

defaults
TILFNRIODEMRT 7 4L FERE. CNSDEIE. BYBRTNA RO aVF
TERIVFINZAE I 3V TEMNMEESNTUVAWSRICERINE I, FMICDOWVWT
& 17.718 TAR—=DU>J, FB1T75. LUV Tz—INVYIBDTI7AILERI) S —D
wiEl ZBRLTLEEL,

blacklist
VILFNZDEFTIZBVWE LTHRET BT /N1 RBO—E, T/81 Rid.
FDTINA R/ —R%(devnode ). EDWWID (wwid). F/IEZTDORI A FT:
IFBEMXFF(device )ICE>THBITEE T, BE. IEVILFNAITNAR
(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loop AR Y)IFEHETTX
T M ERBICOWVWTIE, 17878 THEYIILFNRTNAZDTZv o) 2 ME) %
BRLTLETL,

blacklist_exceptions
Ty ) ZAMIRBHEINTULWRIEETHIILFNIDBRHL LTRSS TNA RDOFTN
ARBD—E&E, TN1RIE. FDFT/NA X/ —R%(devnode). TDWWID (wwid). £
Tl ZF DR A F-IFRBEXFY(device )ICE > THATEE T, WROT/NA X%
IBETBICIE. TSI VRNTERALIEOCLELF—T7—FR2ERTIHNELHD
¥9, frezE. 75v I URMNADT/INA XIZdevnode ¥F—T— REFEALHE
I&. devnode ¥F—T—REFHALT. 75v I XMMINIHZT /N1 ZD—E%= BRI
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LZ*xd, devhodeF*F—T—REFEHL. TENSDO—EDT /N1 A% wwid F—T— R%&{&E
BALTHNTBZZET. TNAREZTTYIURAMIANDZEIFTETEEA, FEL
FEARBICDOWTIE, 17.818 T3EVILFINZATNAZAD TS w0 1) Z by #2BLTL
=L\,

multipaths
BL2DRIVFNRTNA ZDREZEEL X7, BERREZTR—FLTLWRVEREZ
BRE. CNSDEICED. BRET 71 ILD defaults & W devices TI> 3V TIEE
SNENLEESEINET,

devices
B2 L= FO—SOREZIBELET. CNODEICED. RET 71
AD defaults TI/> a3 > TIRESNIENALEEZTSINE T, T7FI/ILETIEHR—
TNTLVWAEWIRL—=CT7 LA EFERLTVWSISEIE. devicess Tt o> 3 V% 1ER
LT ZEDT 74N EREZIBET A CECHNTEET, CNH5DEIK. BLXDTILFIN
ATNAZADREICE D EEESHAETY (F—T7— R TENDFIT TN TULNIL),
FHHICOVWTIE. RO VI EBRBLTIIEIV,

e 17918 M1—H 7L Y RULFLIZHELDHRE]

e 17.14.618 TIBMZTN\A ZADT 7 # )L bE&RFE

17.6.3 etc/multipath.conf7 7 1L TDORILFNALZY 7w
PADYL R

/etc/multipath.conf 7 7T IILDERECIXMEEZ T oT2BE. 7 71 ERET BEEIC
ZEHNBFMICISERAINEEA. EY 7Yy TFD TRSA4EIT] Z17oT YILFINIXD
Y TZBHIBH0C. JILVFNREY My TZ2HBRITZICHTEET,
HF—NDAR R 7OV T T ROKLSICAHNLET,

tux > sudo multipath -v2 -d

COOAXVRICEDTNA AR RF v, EEZOI Y LEELEICEY M7y THYE
DESICHRZDDPRIEINET, /etc/multipath.conf 77 MILEBELTRSAETEIT
SIS, BERID(FIET 7 AILED)RILF/INZAERET. multipathd T—EVH T TICE
TEhTVWBZrZzAiRE LE T, EEARICHEI BITNE. ROFIEICEAF T,
HAODOBZEATICRLE T,

263539001f02796769

[size=127 GB]
[features="0"]
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[hwhandler="1 emc"]

\_ round-robin 0 [first]
\ 1:0:1:2 sdav 66:240 [ready ]
\ 0:0:1:2 sdr 65:16 [ready ]

\_ round-robin 0
\_1:0:0:2 sdag 66:0 [ready ]
\ 0:0:0:2 sdc  8:32 [ready ]

NRIE. BEEIN—TTIN—FENFET, —EBICIDOBEEITIN—TEINRNT7 0T+

JICERAINE S 7I9T147 /7071 TEREETIVET BICIE. IRTONZRZRLY

W—=TLET, 7T/ TEEEETIVLT 3HEIE. BYITLTF7oTr7ICL

BUWNIZEBBRORDOBEESTIL—TIRDDITE T, Chid. @8, 7/N\1 AREEICEE
MIZfIThNET,

HHE LT, IBF. JIL—7ATOI/0BREODMICERINZIXTJa—ILR)S—, &

VEBEEITIN—TDODNIDBRRIEINET, £f. ENXIIFL T, Z0YET7 RL X (KR

MANR:RZR—=w RLUN). TINA R/ — R APy — X1 F+—FS. BLIUREHNRRE

nxd,

RSAEITTREILANILD-VIZFER TR LICLD T IRTOBHINTZ/NR, TILFNN
A BELUVTNARAI Y THZRRTCEET, WNDBELUVTNAI R/ —ROBATIT v ol
A MEENTTFNA AR INE T,

2D MQlogic HBA% Xiotech Magnitude 3000 SANIC$#&#t L 7264 v SLES 11 SP2H—/\T
D-V3EAIDFZE. RICRLET, Az T57H. BRIV M) O—BRIFEEINTULE
ER

tux > sudo multipath -v3 d

dm-22: device node name blacklisted

< content omitted >

loop7: device node name blacklisted

< content omitted >

mdO: device node name blacklisted

< content omitted >

dm-0: device node name blacklisted
sdf: not found in pathvec

sdf: mask = Ox1f

sdf: dev_t = 8:80

sdf: size = 105005056

sdf: subsystem = scsi

sdf: vendor = XIOtech

sdf: product = Magnitude 3D

sdf: rev = 3.00

sdf: h:b:t:1 = 1:0:0:2

sdf: tgt node name = 0x202100d0b2028da
sdf: serial = 000028DA0014

sdf: getuid= "/lib/udev/scsi id --whitelisted --device=/dev/%n" (config file default)
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sdf: uid = 200d0b2da28001400 (callout)
sdf: prio = const (config file default)
sdf: const prio =1

[...]

raml5: device node name blacklisted

===== paths list =====

uuid hcil dev dev_t pri dm st chk st vend/prod/rev
200d0b2da28001400 1:0:0:2 sdf 8:80 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28005400 1:0:0:1 sde 8:64 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28004d00 1:0:0:0 sdd 8:48 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28001400 0:0:0:2 sdc 8:32 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28005400 0:0:0:1 sdb 8:16 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28004d00 0:0:0:0 sda 8:0 1 [undef][undef] XIOtech,Magnitude 3D

params = 0 0 2 1 round-robin 0 1 1 8:80 1000 round-robin 0 1 1 8:32 1000
status =2 00 021A0108:80A0EO108:32A0

sdf: mask = 0x4

sdf: path checker = directio (config file default)

directio: starting new request

directio: async io getevents returns 1 (errno=Success)

directio: io finished 4096/0

sdf: state = 2

loaall

17.6.4 /etc/multipath.conf7 71 IILDZEEZEHAL =X ILF /N
AR Y TOEH

/etc/multipath.conf 7 7 A JLICX T 2 EE (X, multipathd DEITHIIEMICHRD £
ho BBZITo1H. 774N ZHFRELTHL. D& SIS EERBZBEAL TIILFN
AXY TEBHLTIIEE L,

1. multipathd b —EX%ZEILEL T,

tux > sudo systemctl stop multipathd

2. ROOAY Y ROAAT, ssbimultipath/N\1 > F0 >0 %207 LET,

tux > sudo /sbin/multipath -F

3. DAY Y ROAAT. FHLULmultipath/N1 > 50 VT #ER L £,

tux > sudo /sbin/multipath -v2 -1

4, multipathd Y —EXZHBiEEL £,

tux > sudo systemctl start multipathd
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5. dracut -fZETL. Y XTFLEICinitrd M X—CZBERLTH S, Biggh L TE
ERNBZEMICLET,

17.6.5 WWIDDHERk

BEBINIALEDTNA ZREHBHT 370, TILFNRIEZ. EFFT /N1 XU L TWorld Wide
Identification (WWID)ZER L 9, 22D F /N1 X/IXZADODWWIDHAFE L THBHBEE. TN5
ERICTNARAZRTHOLEEINE T, PEZRFLVEBALVHZHZESZRE. WWIDDOE
BAEEEZBLAHAVWCES#HOLE T, FMICDOWVWTIZ. man multipath.conf ZEBL T
<712ELN,

177 R—=D>J, F5175. XUV T7z—ILN\vY
JBDT T AR —DFHRE

TILFNR/ODREBEIF. A ML= AT LY —NEOIXI T ET1MESHEE
RITBETY, EXLVWT 7L MOEMEIZ. H—N\DREZ>AZO>DOH—/N\H. &TH
MIOSIAND /) —RKRMZE>TERDET,

22 R7O Y =N L TRILF/INRI/0% R T BB, no path retry DEREICE
D, Y—N\DARL =T VI RAT L%, |/OZT—DREHNSAREREDRET SN
TEET, CORTEICED. XvtE—2IEVILFNRDT =LA —N—DRETBZETHD
TFRICAN SN, ERBREGEIMMELINE T,

SARAM I I REZAD ./ —RICHLTIILFINR/OEEBRT D EITIE. TILF/INXTY
V=27 =LA —=N—Z N AT Z=DICI/OFEEHHRSEEINSELSICLT. WILFNR
DT T—IWNA—N—"DERENBZDOZFLBLLTELCLIICTRIELIVWTLL S, VT RAFIER
B TlE. no _path retryfREZ. A ML= AT LAANDEGHERDONIIBEIC. 75 X4
J—RHUSREABETOCRICEET BI/0T5—(/\— b E— MEFRED50%% #1E) & =
BIBLDICEETEINELNDHD XY, £lew NADEZEICLBZ VY —RDODEVR>Z#ITS
e JIVFNRRODTT—INYIZI_aTILUIRETDELWVWTL & S,
/etc/multipath.conf 7 7 A JLICIE. R—UVJ, FET5. LUV T7z—INvIDT
T FEMEERIEE CTE D defaults U a3 VA EENTVWE T, devicetzo 3> T.
714 —ILRDBIRIEE SN TVAWEEIE. TOSANEBRICT 7 )L FRENSBRAINE T,
TI7AIERERETIE. UTOLSICaAVYNTILENTVWET, N—=VFF14 X LT /etc/
multipath.conf 7 7ML ZE L TR T TINSDEZ LEEZ LARVED. ZDK
ENMMERINE T,

defaults {
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verbosity 2

# wudev dir is deprecated in SLES 11 SP3

# udev dir
polling interval

# path_selector default value is service-time in SLES 11 SP3

# path_selector
path selector
path _grouping policy

# getuid callout is deprecated in SLES 11 SP3 and replaced with uid attribute
"/lib/udev/scsi_id --whitelisted --device=/dev/%n"

# getuid callout

# uid _attribute is new
uid attribute
prio
prio_args
features
path_checker
alias prefix
rr_min_io rq
max_fds
rr_weight
queue_without daemon
flush _on last del
user_ friendly names
fast io fail tmo
bindings file
wwids file
log checker err

retain_attached hw _handler

detect prio
failback

no path retry
}

R=U>J, 5175, LUV Tz—ILNVID
d—N—=DR) = BREDOHTE ICRBEDINTAXA—REBRBLTLLETIL,

® polling interval

® no path retry

/dev
5

"round-robin 0"
"service-time 0"
failover

in SLES 11 SP3
"ID SERIAL"
"const"

ngn

"tur"

"mpath"

1
"max
"uniform"
"yes"
"no"

"no
5
"/etc/multipath/bindings"
"/etc/multipath/wwids"
"always"

no

no
"manual"
"fail"

¢ failback (7 x—)L/Nv2)

/etc/multipath.conf 7 7T ILDEEE. dracut -fZERTL T XFTLLEICinitrd %
BERLTH L. Y—NZHEFH L (EEARZEMCTIBELNHD £,
(. 17.6.418 [/etc/multipath.conf7 7 M IILOZEEXBERALIETILFINIAIYY TOEFH] =&

LTSSV,

R=DU2J, FET0. LUV Tz—INYIBOT T+ ERUS—DFRE
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17.8 IEQILFINNATNARAD T Zwvo )X MMb

/etc/multipath.conf 7 7 JLICblacklist £ 7> 3>V BH. IRNTOIIILF/INRT
NARZ—BIZTEFEXT, WWID (wwid F—T—F). 7/\1 X%(devnode F—T—F).
FFTNAREAF(device €I > a V) Z2FERALTTNARET SV I UIMETER
Jo blacklist exceptions 2> 3>%ZE>T. blacklistZo> 3> THERALTWSIE
MRBUICEL>TI SV IV IMESTNIBREDT NA R L TRILFNRZEMICT B
EHTEFET,

Q FHETZ TSI I MLEE
TNARZTZv I ) AMLT BBEICHRET BH5EIF. TWWID) F7zld TIRVA—
C8Mml TY, [ldevnodel IC&BTS v I URMUISHRELFHA, TINATRX/—R
EZEHZEEMDHD. T/N\1 Rz EBREHAT 2 EMNTIERICILIZAWVWHAS T,

Z4&: multipath.confd IE3RFKIR

/etc/multipath.conf Tld. ERKRRIE—MIC THEI) T, ERKRRTIF. —RHR

XFHERRT BHBEICDAFBEN T, £fEL. IILFNRADIZERTEICIE. TTICS
FIEBRTNARERVA—ZRTERRBEHAFEINTVE T, ERKRITTHDIEREK
R*BRERTBDCIEITEEFHA. multipath -t TRIRSNBXFIDAERET B &K
SICLTLEETL,

BE. ETILFNITFNTIR

(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loop BRE)IFERTETXI,
EZIE O—=AILDSATAN=R T IR Ty aT+a AVIIETILFNRIEHD £
Ao multipath TE—/N\IXTFNA XA ZERTI55I1E. TNE5DT /N1 X% blacklist 7
avitEed L £,

Q xie Eii
F*—7 — K devnode blacklist (&BEIEEN. F—T— Fblacklist ICfSH D XL 7

SUSE Linux Enterprise Server 12 Tld. glibc CTIREIN TV R ERKENERINE
To FEOXFHIC—HIEBICIE. "*" TFBL "+ ZERATIVELNHD X,

7 ZIE hpsa RZANHASEO—NILTNAREFTRTDT LA %Z. multipathiZ & 2 EE
MEALTTSY IR MMIEHESRICIE. blacklistZo>a>ERDESICEEELET,
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blacklist {

wwid "26353900f02796769"

devnode "~(ram|raw|loop|fd|md|dm-|sr|scd|st)[0-9]*"

devnode "~sd[a-z][0-9]*"
}
TLA2ETEHELS. RZANDEDN—T4>a>iETzTd v I VRAMET B EHTER
Fo T RIF. ROERKRVEZFERT DL PLAEETIERL cCissRZANDE5D/N—
T42aYrEFETIvIIVRIAMETEERT,
blacklist {

devnode "~cciss!c[0-9]d[0-9]1*[p[0-9]*]"
}
BEDTNARZATZ2TZv I VRAMETBICIE. TZv I U Mldeviceto>a>%
EBMLT. F—7—FKvendor & U product ZEFEAL £

blacklist {
device {
vendor "DELL"
product ".*"

}

blacklist exceptions 2> 3> %fFE>T. blacklist £ > 3 > TEALTWBIER
RBFUCE>TITFZVI VA MESNIEREDTNA RS L TIIILFNRZBMCTETF
9o WWID (wwid F—T—R). F/N1 X%(devnode F—T—R). F£LIFTNATAERALTS
(devicet 7> aV) AL THAZEMLEFT, I RBITEZITNARZEZT v I
AMELIECEERILAETIEREIZIVENHD XTI, D2FD. widFlAEwwid TZv o)
A MIBEBREN. devnode FI94E devnode 7T w7 ) A MSERIN. T/N1 XRA1 THISN
ETNARRAT TSy ) AMTBERINE T,
fce ZIE BERVEDTNA R A THERBB 3155 BRNOTNARRZA AR LT
IWFNRZBMMITEET, TORYADTNA XA TFTFRTZ blacklist EI > 3 Vi
SERLTITS v IR MELTH S, blacklist exceptionsZ¥ 3 >ildevicetto 3
CEEML. BRDOTNAXARZA LI LTIILFNRZBMICLFT,
blacklist {

devnode "~ (ram|raw|loop|fd|md|dm-|sr|scd|st|sda)[0-9]*"

device {

vendor "DELL"
product ".*"

}

blacklist exceptions {
device {
vendor "DELL"
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}

product "MD3220i"

blacklist_exceptionsZFEHL T. HFEDT /N1 RICRH L TODAIILFNIZBMICT S L
HTETEY, RIHERLED,

blacklist {

}

wwid " k"

blacklist exceptions {

}

wwid "3600d0230000000000e13955¢cc3751234"
wwid "3600d0230000000000€13955¢cc3751235"

/etc/multipath.conf 7 7T ILDEEE. dracut -fZERTLTIRATLLEICinitrd%
BELTHB. T—NZHEBLTEFARZEMICTIVENHD FJ, FHICOWVWT
(&, 17.6.418 T/etc/multipath.conf7 7 M IILOZEEZBERALETILFNIARY TOEH =&
BLTLIEEL,

BiicE#&IE. multipath -MLOY Y RZRITLTH. O—AILTNA RIEIILFNRAIY S
ICUXREINEEAO

S

215

JEEC: find multipaths7 7> 3 > OEH

SUSE Linux Enterprise Server 12 SP2& D, YILF/INRY —)LIE. /etc/
multipath.conf @ defaults £ > 3> TAF> 3> find multipaths =1
R—=brT2LIICBDFLI. BEICEDE. COATFTavid. YILFINR
Emultipathd B NXDLDFEFDTNA RUTTILFINAIY TEBELBEVESIC
LEIEEHICDLTIX. man 5 multipath.conf Z 2B L TLETW), FEDERET
&, CHUCE-T. BEBDNO—HISATATA RIVBEDTSYvIVRAMIV RN %
ER T3 FRZES CENTEXT,

find multipaths 7 7> a3 VRT3 —REFMESITIN. REDHDFT, F
. YRTLDT— FHEMEL TERICAED T, ROD2LITRTOT/NARIZD
WT. ZDTNARI2DBDNRADEFEETINESHEHERT DD IRTOTN
AZAPBHEINBZETT—bODy VDR LABITNEBRS BV S5TY, IHIC.
T—rEHZ—BBDNRDR T LTWED, tDEBETRARICAE>TWLWED T B L,
FENRET IO HD FT, D2FD. TNA R VITINIATNARE L TR
BRHINTTZ I 70 7S, BTHONIZEMTET R RBZEEMDHD 95
find multipaths (&, WWIDH—E I NIE. /etc/multipath/wwids ICc—E&ElZ I N7z
TINAREZEITRTIIWNFNZATNAREAELET, Chid. find multipaths =]
HTHEMICTBHEICEETY, wwids7 7 MILICIIBIFEO IR TDORILFNRIT Y S
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(VT INARY THEO)N—EBICTNTWVWB 7. /etc/multipath/wwids Z HIBR
FIFBELBWVRD. COF T3 B ML TOEMRIIHD FHA. IILFI/INR
IW—=bT7 7N AT LEFDOSANT — b X T LATIE. ¥IEARAMT 4 R0 T771)L
AT LEDET /etc/multipath/wwids DEIHADMEIFIND L SICLTLIEET L,
FroHBdr. find multipaths ZERAT 3 L @ERITITH. SUSEIF. TNETERERIC
BUNCRESNIET VI VR NET SV I ) A MNINZES T 7 2L MREZ HEID
L,

179 I—9T7 LY RFURFLIFRBDHFRE

TILFINZATFNA RiE. ZTOWWID, I—HT LY RUBEH. FIXZFNICEO Y TR

ZTHNINZET, /dev/sdn B LY /dev/dm-n DFERDT/NA X/ — R&iE. Bicdiop

ICEDZAREMENH D, BRIERZTNARICEDHTENZ I CICHEDET, TNTAD

WWID. 2—H%7T7L Y RU%. BLUVH%IE. BEFOBICHEDLSZ <. T/N\1XDH
BICISEELWAHETY,

O == XENBRETOEROHE
/dev/sdn B XV /dev/dm-nFERDTFNA R/ — R&E. BESHRICEEIND08EE
PHBDT. WILFINATNARIE. TEOWWIDTERBIZ e x#ERLExT, £
BEIFICT N RE—RICHNT 370120 WWIDICYy FeSnfza—H4 7L >R
BEEIFHBEFERATZICHTEED,

RDETIF. /etc/multipath.conf 7 7 A ILADTNA RIERTETET/NAXBDH
A ICDOWVWTEHBELTWE T, multipath.confEREDHICDWTIE. /usr/share/doc/
packages/multipath-tools/multipath.conf.synthetic 7 71 IILZ BB L T\,

R17.4: RILFNRAFNA REDR1 T DL
HEDR1 T EHEA

WWID (5 > 1) 7 JLWWID (Worldwide Identifier)iZ. ' O0—/NJLICEE £7-
pESIAN ISIEEETH D EEFRAESNIETILFINITNA ZDHRFT
Fo NILFNRIBTHERINS T 7 4J)L bIE. /dev/disk/by-
dTe0 LI MUICHZHBI=Y bDIDTY, Tz zxIE. WWID
1’ 3600508e0000000009e6baa6t609e7908 DT /N1 X k. /dev/disk/by-
id/scsi-3600508e0000000009e6baa6t609e7908 ¥ EREH TN TWLE T,
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2EIDRA1T FHEA

A—H4TL > /dev/mapper 74 LI FURDTNAZAIYN—SILFINZADTINA

k1

lIES

23, WEIZY FOIDHERLET, ChE5DIILFNITNAR
%iE. /dev/mapper/mpathN e ZFERT 21— T L > KU R%EHE
TI(fz& 2L, /dev/mapper/mpath®). TS5 DHHEIIE. /var/lib/
multipath/bindings 7 71 JLZEA L CUUIDE I—H T L > R 7R%4E]
DREMITZ BT 5D T, BEMDKHEHN T,

Bl JO—NILICEERBZFITHD. BEENTILFNITNA
ISR LE T, BllE. WWIDEZ—H4TL > R /dev/mapper/
mpathN & ICBEL X9,

user_friendly_nameZz A L TLW3HEIE. AlfZmpathNnFEINICEKRE L
BUVWTLEE W, mpathNFERKICT 2 2. BEIMICEIDETon/za—%

TLYRUBEHEE L. FAAR ) —RHELL B BBEEMD S D &

ER

/etc/multipath.conf 7 7LD O—NILRILFINAA TS 3

> user friendly namesid. YILFNXATFNAADAI—HFTIL Y R)GDERZBEWNE

ISENCTBDIDICERINE T, COF T2 3>Dhno (T7 2L MICERE

INTW3iE

By VILFNRETNARZBE L TWWIDZERLE T, COAF T3 hyes ICRESN
TW3BEIE. /var/lib/multipath/bindings 7 7 T ILAMEA TN T, mpath<N> R DK
FNTEBOLRID. /dev/mapper T4 L7 FURTTNA RICEIDYHTENET, /etc/
multipath.conf 7 71 JL®D bindings fileF /> 3 >%ZFEHT 3 L. bindings 7 71 JLIC

REDGFRZIEETEX T,

/etc/multipath.conf 7 7 IILDFO—NILIILFINZAF T a > alias &, T/N1 RICH
FIZEATRMICEID HTAOICERINE T, HBPTILFNITNARIRESNTWVSE

BlE. WWIDEFIA—HTL Y RUADRDDICEDRIRIMERETNE T,

user_friendly names 7 /> 3 > OFERIE. U TOKRRTIIHEEZS ISR TAIEMLHD

9,

IW=FFNALRATRILFNRAZFEBLTUVWBRES:

SRTLI— b TNAZATIILFINZAZERPIC. user friendly names 423>
#Z(ERAY 3%51&. option, the user-friendly settings in the /var/lib/multipath/
bindings 7 7 A IILDIA—HTL Y RUFREN initrd ICHAAENE T, T/ ADiE

217 A—HT LY R URLEEHNRORE

SLES 15



MXPHIFRARE T BTAML—201yYy N7y TEZEELIZHZEIE. initrd RD/NAT >
Ta4 VTR EE /var/lib/multipath/bindings RD/NA VT« VI REICHAF—EHHE
L%,

EBHE N >T1 2T DFR—K

initrd & /var/lib/multipath/bindings /N1 VT« VI DBER—EIZE. T
NARICEEBS TRV ERAV RHEIDETONZ LA HD. ZDHFIE.
T7AINDRTLDEEL. T—2BKRbNET,

COREZEEY BICIE. Y RTLIL—ETNARICT T 4L EOWWIDREZ R
BIEEEELET. YRXTLDIL—FTNARICIE, BBEERLTRIAD FEA,
TNARBNERBRB D BB HRZFERTI L. A—RILDARVRZIU%
BLTRILFNRLBZ S —LLRICRA Y FAFTTHEHNTERCLBDET,

MoON=—Fo>ardslvarel o> 354!
user friendly names & 7 71 ILDT 7 #+ )L b DI&MAZATIE. /var/lib/
multipath/bindings T9, /varT—ZXW T XATLIL—bFTNAZXLEIZHL, CDT—
REDON—T12a>hBNIY MTBIHEIEF. JILFNILEBOEY b7y TE
IZbindings 7 77 IILZFIBTE£H A,
/var/lib/multipath/bindings 7 7 M)\ Z X7 LIL— T NA XA TEHRL. YILF
NZATBETEFZLSICLTLIETV, ChiE L RIF. RDFIETEITTEEXT,

1. /var/lib/multipath/bindings 7 7 JL% /etc/multipath/bindings [CT8&NL
x9,

2. COFLWFIC. /etc/multipath.conf @D defaults £ >3 VIlH
% bindings file A 7> a3 ZHRELF T, KIHZRLET,

defaults {

user friendly names yes

bindings file "/etc/multipath/bindings"
}

TINFNZXDinitrdicEFNTVWBIEA:
SRTLIL—=ETNAZDBTILFNREICBRWVEETH. IILF/NAD initrd ICE X
N3ZEHHBODFT, CNiE. Tce zIE. AT LIL—bFTNA IDWMEIZH 35S
ICREC D £, user friendly names # /> 3> FEHAL. YILF/NZAD initrd HIC
H3HEIE. INTA—X multipath=off TT— L TRIEZERL TS,
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CNUCED DRATFLT— MR initrd N TOHIILFNZIDERICHED FT, X
FTLT—rEIE. T—FX2) 7k boot.multipath LU multipathd IC& > T VI
FINZAUBEBEMICTAEHTEEXT,

HAZ SZBTRILFNRUEBZI1TS55E:

FHICDOWTIE, 17.9.118 THAY S ZZICHEITEZTILFINZATINA 2041 =28 L
TLIETEL,

A—HFILYRIBEEEEMITID. HBEIRET 354!
1. root$5MHEEERAL T /etc/multipath.conf 77 M I ETF XA MITFA XA THETET,

2. (AF>3a>)/var/lib/multipath/bindings 7 7 T ILDBARAZZEEL £,

RENRIFE. TILFNADBPRENZIZRDITBRENTEDZVRATFLIL—MTFNLR L
ICEETBAHNELRHD £,

a. /var/lib/multipath/bindings 7 7 JL% /etc/multipath/bindings IC#ENL
F9,

b. COFLWISATIC. /etc/multipath.conf D defaults Eo > 3 IlH
% bindings file A 7> 3 ZH/RELF T, KIHZRLET,

defaults {
user friendly names yes

bindings file "/etc/multipath/bindings"
}

3. (7> av. EEE)I—HFTLYRUVBDEMICT S:
a. defaults o> a> e 2R LEMZIEOX> MEL X T

b. user friendly names Z7 /> 3> %ZIEQX> MEL. RIZ. EDfEZNoH SYes
ICEBELET,
RICHZRLE T,

## Use user-friendly names, instead of using WWIDs as names.
defaults {

user friendly names yes

}

4, (F 7> a>)alias A 7> 3> (multipath o> avilH3)=FERAL T, MBOTN
1 RBEEEL T
RicHzrmLE T,

## Use alias names, instead of using WWIDs as names.
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multipaths {
multipath {

wwid 36006048000028350131253594d303030
alias bluel

}

multipath {
wwid 36006048000028350131253594d303041
alias blue2

}

multipath {
wwid 36006048000028350131253594d303145
alias yellowl

}

multipath {
wwid 36006048000028350131253594d303334
alias yellow2

}

O == WWWIDZWWNO LS
/etc/multipath.conf 771 ILRATTNT RDLEEERT DEEIF. HITH
TN ZDWWID (3600508e0000000009e6baabf609e7908 4 ¥ ) EfEA L. £
DODWWNIZERLABWVWESICLTLEEI V. WWNIZ. T/ XIDORVIDXF
#Ox CEBIHZ £9(0x600508e0000000009e6baabf609e7908 72 &),

5. EERBZ®RIFL. 7717 ZBALE Y,

6. /etc/multipath.conf 7 71 IILDEEK. dracut -fZETLTATLLE
ICinitrd ZBERL TH 5. T—NZBEEL TEERNRZEMNCTIHENDHD F
o SEEMICDOWTIE. 17.6.418 T/etc/multipath.conf7 7 1 ILDZEE%BERL-TILF
N2y TDOEH ZBRLTIIESIL,

LUNTs L2 b 2% ERT 358157 2 ISSANEEEZFRL TR ML —CDN—T+
a3 VETHO>TVWRBERY). nkfs. /etc/fstab. CHERDT7 TV — 3> RIS, /
dev/disk/by-id/xxx EVWS&BIZFEHRAT N TEF I, N—Tr>a>THREENT
NA RE. TNA RZBDEBIC part<n> DI INE I (/dev/disk/by-id/xxx _partl 7
)o

/dev/disk/by-id T+ LT U TIE. JILFNZRDT Y TRIBH B ENT-T /N1 XE. dm-
uuid* B E 713 BU%(/etc/multipath.conf 7 71 ILATHIZZEID HTTLWBRIHE)TRS
NEI, scsi- BEXVwwn- DT /N1 REIE. EDTNA ANDYEHNNIZRLET,
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179.1 HAO S RRICHBITBTILFINZATINA ZDEH]

UT%{T>T. YILFNZRTNAZADBITARTOTNA ABTRIL&BI THZEIICLTLE
eI AN

e UUIDERIBZFERL T, IILFNRTNA RDEEIHN. 5 AZADTRTD/ —RT
E—CHB3ELSICLET, flAIE. TRTODO/ —RIChI>2T—ETHIHBELHD F
9, /etc/multipath.conf 771 )%, /—RHSITAZADMDIARTD ./ —R
D/etc/ T4 LI FIICAE—LE T,

o YILFINZADWR Y TENTNA RZFEBRT 3551, dn-uuidx B X 7IIR%%E /dev/
disk/by-id 7«4 LZ FURATIEEL. TN\ ADEE/NRA VY ARZ Y ZIFEELHEWVE
SICLEY, FEflICOVWTIE. 17.918 M- 7L Y RUKELIFFHRDEE 28R
LTLEET L,

e user friendly names #BlA F>a>%z. EWILBVWESBRELEFY, 21— 7L
YRUBIE/—RICEBTIN I XFZADITRTD/ —RIZEWTTNARICAL
dA—HTLYRUEDEIDETSNTIEWARWAREELH D £75

Q ixta—vILrrUA
ERICA—HFTL VY RDVZEFERTINENHBZBEIE. ULTOREICED. X TFT LA
EEDI—HILYRUZRE, JFXAHRDIARTD/ —RIZDVWTRE—ICTSRZH
TZETEY,

1. 12D/ — R _E® /etc/multipath.conf 7 71 JLINT.

1. user friendly names #8747 3 > ZyesiCBREL TEMICLEX T,
TILF/INRIF. /var/lib/multipath/bindings 7 71 ILZEEHAL T, /
dev/mapper 7« L2 kU T mpath<\> DR T, T/\1 XITKFHIH D
BEBED&FIZEIDETET,

2. (7> 3>) bindings 7 71 ILICK L TRIDIZFRZEISE T B IS
l&. /etc/multipath.conf 7 7LD defaults T a3 IlH
5. bindings fileA > a3 VEHRELZX T,

T 7 # )L CDFFRIE. /var/lib/multipath/bindings T9%

2. /—REDTILFNRATNAREIARTHRELE T,

3. /etc/multipath.conf 771 I)L%ZE. /— DSV AZHOMDITARTD ./ —
RD /etc/ T4 L2 FUICOE—LE T,
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4, bindings 77 I)%Z. /—RKH5E. ITAZHADMDIARTD./—RLE
D bindings file/NXICOAE—LF T,

5. /etc/multipath.conf 7 71 JLDEEHK. dracut -fZETLTRXTLLE
ICinitrd 2BEL TH'S. /—FZ2BEFHL TEEREZEMICT 2HED
HOFEY, FFMICOVWTIE. 17.6.418 T/etc/multipath.conf7 7 1 JLDEE % @
FALERILFNAT Yy TOEH 2BRBLTIREV, Ihid. BEZRIT3T
RTH/—RICEAINET,

1710 XX T xz—ILA—=—N—0DR)>—BXED
=S TE

LinuxRX AT, A RL—=202 b O—SADNIDERS Z551F. SNIDBMED T

OvIFNARELTRRIN, TOFKR. 1DDOLUNICERO IOV I TFNA IDEET

BIIBDET, TNARAIYN—=TILFNIH—E XIE. BELCLUNIDEHDEHD/INX

T—RZRHEL. EDIDTHLWLWIILFNRATNA ZZERLE T, R 1DDIEY —
MESNFTET7ANFYRILDRA Yy F2NLT2D2OKR—F TR ML —2OY bO—FICHE
BLT2DDHBAZ HDERA MME, 40D 7Oy I T NA A% L £ (/dev/sda. /dev/

sdb. /dev/sdc. /dev/sdd)o T/NAAIY/N—TILFNIAH—E XL 1207AvIF

N1 X /dev/mpath/mpathl Z{EF L £9. CDT /N1 XiF. BEHIRLT4DD 7Oy o757 NA
AN L TI/0ZBREBIEEL £,

AKETIF. TFx—ILA—N—DRIV>—ZEBEL. NAOEBFRIEAUZFRET SHEICDVT

SHBAL £ 9, /etc/multipath.conf 7 71 ILDZEEH. dracut -fZEITLTURTFLLE
[Cinitrd ZBMER L TH B, T—N\ZBEEHL TEEABRZEMICTIHENH D LICE
BELTLIETW, FAICOWVWTIE, 17.6.418 [/etc/multipath.conf7 7 1 ILOZEExER L -
CILFNZTy TOEH ZBRLTLEEIL,

17.10.1 NZXDT7T—ILA—N—7R) S —DHETE

multipath OV R%Z -p A P23 AHSTEALT NRT =LA —N—KR) S —ZHRE
LET,

tux > sudo multipath DEVICENAME -p POLICY

KOR)S—FAFS3>DIDT. POLICY #BIHZ £,
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#+ 17.5: MULTIPATH -POAR Y FDT I —=TFR) O =F T g

BA

ﬁll

RUS—FT> 3
%

failover (Zxz—JL (T7AINBMEBEEII—TFLIZIDD/INR
*—15—)

multibus 1DDEBEESTIL—TAHICTRTD/NR
group_by_serial BHINED ) T7ILESTCICIDDBEETIL—T

group_by_prio NRAEBEEBICICIDDBEES I —TEBEREIFZ. -7
AJSLTRESINE T, ehoo7OJZ 4l JO—/N)L. 3
hO—52%. FREVILFNRZEDA T3> LT /ete/
multipath.conf FRIERE 7 7ML THREINE T,

group_by_node_nam@—+4'v b/ —RBHTCICIDDBEEITIN—TR—Tv b/ —R
%1%, /sys/class/fc transport/target*/node namel_ 7 T v F
N9,

17.10.2 T x—I)LA—=—N—7HR) > —DFEFE
TNARADT T—ILA—=—N—R)>—E. FHT. /etc/multipath.conf 771 ILICA

NTZREBELRHD FT, IRNTOREEA TS 3 >DAFlE. /usr/share/doc/packages/
multipath-tools/multipath.conf.annotated 7 71 JLICHD F£75,

17.10.2.1 B4.EJI—TRBEDIERE

BREZIL—TIE. ACYEBLUNICBT 2/NADOL Y>3 > T, T74I)L LTI 1/0
& JIL—THROITRTONZRLEIZTT Y RAOE VAR TR INE T, multipath O<Y
> Ri&. SANDpath_grouping_policyfREICE DIV TEDSANOZLUNC L2, BEIRICE
EETIL—TEERLFEFT. multipath AX > R, FIL—THDONIEICTIL—TDENR
Ex#iIeahtET. COTIL—THTSA4TUNRELET, SAEINIENRDEVIIL—
TR TSAIVITIN—=TFTd, T5ATVITIN—THADITRTD/NADKHT B, RICED
BWMBEEI I -7 o710 TIZHEDE T,

INZIEFREE. NRICBIDETONEBRETT, EAFWVIEE. BEENS<ARDFT, /N
AT CICBEEZEIDETAICIE. ABTOT S LPMERINE T, FREDT /N1 RIZBEL
T. ACEBEEONZANELCEBEEIIL—TICELEFT,
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prio &ElF. /etc/multipath.conf 7 71 )LD defaults{} £/l devices{} £ a > T
FAL %Y, multipath{) €7 > 3 > DMERID multipaths ERICIEE SN TV IHBEIE. B
BOSBICERINE T, prio{TT. PrioritizerbMeE I NFE 9, PrioritizerH'5 | ENE X
T3HE. TO5|8II21TED prio argsF—T— R THEELE T,

TI7FNMEI a2 ELERBTNA AL 3> Dpriof&E

prio

224

INZABHEDEZEIE T 3 -DICHEUE I Prioritizer 7O S L&IEEL £9, MNEIL.
EEORERHMFERTIRDNZAIIN—TZRET B0, TNENDNZTIL—TFIC
¥LTHRFINET,

$87E L 7=Prioritizer C5 | R ERIHE . prio argsF—T—REFEAL T, 5|8H*%
BELEY,

prio. F—T—REEBELAWVERIF. IRTONIDEFICHEDEFTT 7+ DK
TElE const T. prio args DFREICIFEDHD £ Ao

prio "const"
prio args ""

Prioritizerdd 707 5 LAIICIE. UATDHDHHD £75

Prioritizer7A4 5L  EiEH

alua SCSI-3 ALUASREICE D W TN RBEEEZERL £95

const TRTONRICECBEEZERL £T,

emc EMC7 LA DNRBEREZEMLFT,

hdc Hitachi HDS ModularR b L= 7 LA DNRBREZERK
LE,

hp sw TIT4T| A2V NAE—RDCompag/HPO> bO—5®D
NRABREZERLET,

ontap NetApp7 L1 DNRBEREZERL £75

random NAZEICT VA LB BEEZERLET,

rdac LSI/Engenio RDACO Y FO—Z DN DEBREZER L
ER
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ﬁll

Prioritizer77O%4 S Lu B

weightedpath prio_args ICX 9 25| A TIEE LIMEMEBICESWVWT, /X
ABEEZERLET, xiE

[hbtl|devname] REGEX1 PRIO1 REGEX2 PRIOZ2...

hbtl regex D5 | Tld. SCSI H:B:T:L KA
(1:0:.:. BLV*:0:0:. R )&, MEECCHICFEALE
¥, TTT. He Bl T, LIZENZN. TNTRDEKEZR b
NZ. Z=7Tvy b, BLULUNIDZRLEY, &zl

prio "weightedpath"

devname D IERRIFOSIBA X TIE. N1 X/ —REB%.
E/—ROMEMBC CHICERLET, RIHAZRLET,

prio "weightedpath"
prio _args "devname sda 50 sde 10 sdc 50 sdf 10"

prio args

5|18z HE L T BIEE LIcPrioritizer 7O S LICH T 251 8ZEEL XTI, IFLAY
D prio 7OJ 5 LTIE. 5IHIIFETT,

T7AIMMEIEHD FHA. fBElE. prio DFRFE L. Prioritizerh' 5|z HEBE L TEIHE
DMMCEKD FT,

RILFNREE

TNA R T BIILF N ODEMEZFIET BICIE. IILFNXBEZFERLEFT, I
TORILFNZATNARIHL T T7AIL L LTEBYEIEETEET, £ HBVILTF
NATNARCDHERITZEMEE. TDTNARBOIY MU %E, TILFINRARET 710

LD multipaths I a3V TIERT 3 C T BETAEDHTEXT,

user friendly names

225

WWID(world-wide ID)ZfEFE 9 5 H\. F7zl& /var/lib/multipath/bindings 7 71 )L
w{EA L TN TERB 4% % /dev/mapper/mpathNFER DT ILF XX F/NA RIZE|
DHTEIMEELET,

CDF T aviE. devicestEo P arELUnultipaths > a > TERATEE
ER
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yes

failback (7 x—)L/\v )

%II

BA

(77 #JL k) /dev/disk/by-id/ ICRENT-WWIDZEEAL £
ED

EEDIDDRHLDIC. TILFNATNAADIA)TREL
T, A—YT7LYRUBERZBEERL X9,

I5—ICR2TeNRADEEZERTZHESNMEEL. NI —EREEZRDTIL—F
DIT=INYIDRAIVTZRLET,
IZ5—ICB2T/NRIF BIETRE. COREICEDVWTIILFNIMEB/INZAD) X
ICREINE 9, multipathid. BEESIIL—T%FML. 751 INIDBEENEH
VHANVNZADENEBRDE. TIOTATBEBEEIIN—TZ2ZEELET,

fa

manual

followover

immediate

N

%II

BA

TI7FIbe TT—ICHB2T=NRDEEIFERINEFA. B
BEN multipath Y FZERTLT. BLNREEBERES
IW—TE2FEHLET,

INZATN—=TFDRIDINIADBT I T4 TICHRBDEZICDHE
BNy IZRTLET, CHIZED B/ —FH
TI—IA—=—N—%BRLICZFIZ. /—RHPBFNICTT—
IWNY T ENBTVWESICLET,

NZDEE LTS, REBICNAZBMILE T,

INZABEELS. NBBICNANZZEBMICLET,. 0LDKAE
WEBHIEZIEEL TLIETL,

VDS ARBEBRNOTILF/INRICNTEZ T —ILINYITDFRTEIF. YILFNZADT =)L
F—N—DOEVRZEITDT=H. manual ICT A3 =##HRLF T,

failback "manual"

O == #i

TJx—=ILI\v oD

BEICDOWTIE. RPL—SYXTLDRUAICHESRTDLD

ICLTLKIEEVe A=Y XTLREBNUE, BEBREDERD 75

226

TJx—ILA—N—R)—DHRE SLES 15



no path retry
NZADEZERICERT 3IMEzEEL X T,

g HEA

N multipath O< > RTHLTIMMELEL. NIRRT Z—IZ%HD
FTOBRITHZIEELE T, 0K ARKTVEHEZIEELT
TV,

IZXZTIE. T01 ZHEELT. F5175zEEL. VY —
ADTT—IINA—N—ZHATTBENTETET,

fail BN (F BT L) EIBEL £ 9%
queue FEIVNEFELELEFTANIDERT 2 FTRAICEHKL F
)

IS5 A TDEETIE. /etc/multipath.conf 7 71 IILOBRTHRERE. fail £/
IF0ICT R CxMRELET, CNICED. A ML—JADESEHERDODNIZHZEIC.
V=2Z2ADTz—IA—=N—DEIDFT, £5LBVE. XvtE—2DF/ETHCY

V=D T T—=IA—=N—DTREt A

no_path retry "fail"
no_path_retry "0"

O ===
BHRTREICOWVWTIE. A FL—UO R TFLORVRICHERTDILDICLTLE
TV ARNL=UOXFLDERBNR. MEREREDHELEDET,

path checker
INZDREZHIRI L £

&

ﬁll

BA

directio B0 DORIIDE I R EFHIHIAH
*9, DASDT /N1 ADIHE. BRATY,
BEXvt—2% systemd Vv —F L
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tur

CUSTOM VENDOR VALUE

path grouping policy

%II

B
ICEERRLFES( MEEA Ry . $BI5E

MjournalctlisystemdPv—FJLDI T
1)) ZBRL TV,

FINA R LTSCSITFR A=y b
L7 ARV RZEHEITLET,. Chid
LUNICK > THR—FENTWVWBIBED
WRRFETY, COIAXY R, FEER
IC. systemd AU v —FILIC KX vt —
TEEALEFE A

—EBDSANRY RIE. HRARZLA T3>
¥ L CTpath_checkerzigtL TWLWE 95

® cciss tur: HP Smart Storage
ArrayNONZADREZF v I LF
Jo

® emc clariion: EMC Clariion®
EVPDR—20xC0Z2 T LT/NR
DOREZHFILF T,

* hp sw: Active/Standby” 7 — L
Jrx7ZzHbDOHPR ML —UF7LAD
INZADRE(T v T B>, £iE
d—XAMNZFzvILEY,

* rdac: LSI/Engenio RDACX kL —
A hO—SD/NAmp REE
FrvILET,

FREDIY FO—FDWHRAMCBRBRIVFINZATNA ZDNRT I —FR) > —%35

ELET,

fa

Jx—)LA—N—
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(T 7 I R)—EIC1IDDONRIEIFERASND LS. BEES
IL—TCIC1IDDONZADEI DY TENE T,
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g B

multibus IRTDEMBNZADLIDDEBEEITIN—TICEENETET. b
S74vIh FJIWN—TRDT7 VT4 TIRINATRTIZE>T
BRoMINnExd,

group by prio NZABEEBI IS, 1D0BEETIN—THEELET, [

CEBEEONXIIRLBREITIL-TICEBLET, BRERN
BTOTSLICE>TEIDHETOENE T,

group by serial INZADSCSIZ—4'y U7 ILES(O>bO—F/—FRD
WWN) T IL—FEEnEJ,

group by node name X—%7v ./ —RBZTEIZIDDEBFRETIL—THEDHTS
NEd, 2—47v b/ —K%lE /sys/class/fc_transport/
target*/node namelC 7 TV FEINET,

path selector

BEDBICERITSNREL 727 ILd) A LZBELE T,

fE BL]

round-robin 0 BEREIIN—TROIRTOTIT14ITNRICED T Ta v
JORNBUERINZ BRI TILI) X Lo

queue-length 0 least-pending7 7> 3 > LERRIC. /NRETEITHODI/ODE
ICEDLK .. BNaRIEEE,

service-time 0 (T 74 R)BEEICHES> T, NALEDI/O%ZFART 55— RE
BAICE D BEATHEE,

pg_timeout

NZRITN=TDEALTI UIBZIEELE I, EZHEEIT S CIFTEEEA. NE
DT 7 A EDRESNTVET,

polling interval

1DODNRF TV IHATIDRTHSREIDINAF Ty T4 0 ILDORHE TORR
Z=. MBEATEELET,

0L DRTVEHEZIEEL TR EIWV, T7 4L MEIF5TTY, polling_interval DE&E
ICDWTIE. AL =YY RTLDARVAICHRT DL SICLTLREL. R L=
SRTLBEBNE. BELREDEBD XD,
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rr_min io rq
REDNRATIL—THDRD/NNZICTIDEZZEIC. VIIZZAMR=ZADT/NA ZA-X Y
IN—-RIWNFNZXZFERLT. HB3NZIANIL—FrTBI/0V T ORI EIEEL X
ER
0EXDKFVEMEZIEEL TSV, T74J)L MEIF Tl T,

rr min io rq "1"

rr weight

NZADEHAITDHEZIEEL 9o

fg Bk

uniform (T7AILR)TRTONZRDRELCZ 7> FOEYARDEAT
ITZHFL5F T,

priorities ENZADEHATIFIE. NZADEBLEICrr_min_io_rqf%EEZ &
ITEHLETRELEX T,

uid attribute
BB D/NR#HBFxietd dudeviEt. 77 )L MMBIZ ID SERIAL T,

17.10.2.2 ZSo>ROE>IBEFITEHRDETE
TARTDNZIDNT VT4 T T —EOMWEEIE—EHRDI/IONS IS 3> DET.
=T ORADRDFA =T INRICBENTBELSIC. IJOZREL X,

17.102.3 B—/)NNZXTJx—ILA—N—0DHKTE

BEEINRLEV (RBEBEWMED)E—NID S22 avIicHLTT7 I T T7ICB8DF
To HONRIE. T2 —INA—N—ICERTEEITH Jx—IA-—N-—DEEXTIIERT
nExthio

17.10.2.4 S>> ROE>HEREFDERI/ONIDT)L—F1t
BLEBEEZDL DEBONZIDT7IVT4TIIN—T%2EMLET, TFEDOTIL—TDITARTDIN
AR S—ICBDE. TNAABBEEORICEVWIINL—TICTz—ILA—N—LET, &
IW=TDITRTO/NZAD. ST ROEARDERSTEHT. S T70svoO0—REHBLE
ER
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17.10.3 2—5vw cNNRTI—T DS

SCSIZ—4y hiR— T IL—FDRE(sg_rtpg(8) ) AV RZFEAL XY, FMICOVWT
&, sg_rtpg(8) DY = a7 IIR—JEBEBLTLIEEIL,

17.11 JIL— T NAXDTILFINXI/ODFERTE

SUSE Linux Enterprise Server Tl&. DM-MPIO (/N1 A< w/N—<ILF/NXI/O)HMERA
AJEETH D. /boot &/rooticX L THR—FINTWVET, £/ YaSTA VA F—FHD
YaSTIN—T 1 >3+ 1A M=ILBDTILFNROBEMLEYR—MLET,

17.11.1 4R F=J)LERICTILF NI/ OZBMICT 3

ARL—=FT4 T ORTLERILFINZATNARICA VA M=ILTBICIE. TILFINZRYV T

EOTT7HRA A= ILEHCRITEINTVWARENLH D X9, multipathd T—EVIF. ¥R
TLOA VA M—=ILEIICEENICT V70 TICHED FHA, COT—EVIE. YaST/N—FT+

SATDVILFNADEREAF T a>vaFRTRZCICE>TEFHTEFED,

171111 795747/ 7 9714 TRILFINAXA ML —SLUNTA R b—
JLEFICRILF NI OZ=BMICT D

1. 1A M=IILEICHEE NN =T a3 VPEEETIXF AN— N =T >3t %
ERLET,

2. NmFTARIXATAAFERL. HERZ>ZT7) v T L. &R&IC. YILFN
ADHEEZERLE T,

3. multipathZz&EH L £9,
YaSTH' 7T« RV DBR*v>ZE L. FAABEATILFNITNAREZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae65 7R ¥ ), 1
DN LBEDIIETANTDORRT /NA RUTRD T

4, INEI VI LT AYA b= )ILZ2HITLET,
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17.11.1.2 705714 F/INY P TIILFNRRAML—JLUNTA VX =)L
BRICILFINRI/OZBMCT S

multipathd T —EVIE. Y XTLDA VA M=ILECBFNICT VT4 TICBEDEFHA, C
DTF—EVIE YaSTN—FT 4 >3 FDIIFINADEEF T avaERBTRICEST
EHTEE,

TOT4 TNy TIINFINZAZARL—JLUNICH T 514V X E—ILBRICRILFINRI/O%F
iCF BICIS:

1. TR M=IILEICHEE NN =T a3 VP EETIXF AN N\ =T 3t %

ERL X 9o
2. NmFETARIRXATAAVFERL, HERZ>ZT7) v oL, &RIC. YILFN
ADHEEZERLET,

3. multipathZz&EH L £9,
YaSTH T+« RV DBRXF v >zl MARRBRIILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012aed4ablae65 ), 1
H. LEOWIBIRTDORNRT/NA RICHEDET, TNAAD/NRUUIDZEZTEHT
T2V, BTHEICADFT,

4, XNV I LT AYZAb=ILZHEITLET,

5. INTOHRENTT L. 1R =ILH¥ERT T3 . YaSTId. 77— hbO—4BEROES
AAERIBL. SXTLBEFOAT VNI HRRLET, FIEZ2 v I LTAH
I R%ZHAIEL, crt-Alt -F5> L TOVY—ILICT7IERLET,

6. >V —I)LZERALT. /boot/grub/device.map Z 71 /LD hdo > kUIZ/NwT
INZADBAANTNTVBHESHHIBIL £95
I AR N=ITIETI2T4 TNRENY S TNIDERSINEBEVWD THRET
ER

a. XOESICAALT. —=FrFTNARX%E /mtICYIRLETD,

tux > sudo mount /dev/disk/by-id/UUID; part2 /mnt

FIZIE. ROLSICAALT. IRTOIT AV MIDODWTTYFIA) T RA%E
ML ED,

tux > sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000Ff4593000012ae4ab0ae65 part2 /mnt

b. XOELSICAALT. T7—bFNA X% /mnt/boot ICN¥ T L ET,
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tux > sudo mount /dev/disk/by-id/UUID partl /mnt/boot

BIZIE ROELSICAHALT. IRTODIT A2 MMIDODWTTVFIA) T A %E
ML E,

tux > sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt/boot

c. /mnt/boot/grub/device.map Z 71 ILThdo T FUDNY S TINR%ERA >+
LTVWBEHLESHMHIRIL. ZROWTIHhZEITLET,

o PUOTAITNR: #EIINEHD FtHA, BODFIEEIARTRF VS
L. ctrt-awt -f7> 2L TYaSTO S 70 wOREBICED, 1A =)L
ZHITLE Y,

e NYOTNR: BEXZEL., 7—rO—REBA VA M—ILTINRELD
hDXxd,
7. h[dO IV RUDBNY S TNREZRAY M BEEIF. BEZZEEL. 7—O—4%8H
A= )LLET,

a. AVV—IL7OYFFT. ROOAR Y REAHDLET,

mount -o bind /dev /mnt/dev
mount -o bind /sys /mnt/sys
mount -o bind /proc /mnt/proc
chroot /mnt

b. 1>V —IJLT. multipath -1 %ZX1TL. FOHEIEF TV I LT 7IO9T747
NA%Z=RBDITET,
INY ST INRIZIE ghost 7 T DMFTWVWTWVWET,

c. /boot/grub/device.map Z 71 ILThdo T bV ET7IT4 TNRICEEL. B
BEANBZHREFEL. 7717ILEZEHALE T,

d. ROAXRYRZANLT. T7—bO—4ZB VX L=ILLET,

grub-install /dev/disk/by-id/UUID partl /mnt/boot

BAZIE RDESICANDLT, IRTDT A2 MIDODWTTUFIA )T A=K
ML ET,

grub-install /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000T4593000012ae4ab0ae65 part2 /mnt/boot
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e. XODOAX>YRZASILET,
exit

umount /mnt/*
umount /mnt

8. ctrl-Alt —F7> ZHL T, YaSTU/ S 70 v IBEBICED £7,

9. OKZZ Vv I LT 1A b=—ILzBEH LI,

17.11.2 BiFIL— T NA ZRBYILFINXI/ODERIL

1. LinuxZA > X b—=JLL. 1DFEIFNRZT7 I T4 TICLET. CONRIE =T+
237 Tby-idP VRV Y IV ORI X MENBZNIADEE#OHTT,

2. TV AM—)LBRICEERA L7 /disk//disk/by-id NRZERLTTF NI RZIYT > ML
E I

3. RDOTT%ZEML T dm-multipath% /etc/dracut.conf.d/01-dist.conf (ZIBAIL F
ED

force drivers+="dm-multipath"

4. IBMZDFEE. dracut DEITRIIC. /etc/zipl.conf 7 71 ILEREL T zipl.conf A
Dby-pathiE#z. /etc/fstab THERINby-idIBERICEEL £,

5. dracut -fZZE{TLT. initrd M XA—=%EHLET,
6. IBMZD3HEIE. dracut DETHE. zipl ZETLE T,

7. Y —NZBEHLET,

17.11.3 JL—bFFNARDIILFINZI/ODEZNE

multipath=off Z A—RIILAX >V RIA VIEBMLE Y, COZEEIFYaSTOT—FO—HE
Ja—=ITITIS5 N TEEY, J—rO—4D+1 2 k=)L > Kernel Parameters (77— )L
NTA—=Z)DIBICHEE. MADIAIT Y RIAVICNTAXA—2ZEBMLET,

chUE. L= b TNARLEFICHELE T, D IRTODTNT AEHEEINEE A,
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17.12 BiEYV 7 bz 7RAIDANILF/NXI/ODER

=

E

BAENICIE. TNATROIILFNRLBZRELTHS. ENSDTNARZY I NITT
RADTNAZADOAVHR— Y P LTERLTLIEE WV, VT U T 7RAIDT/NA ZDIER
BICTILFNZNIBZ BN L 2B, BEEEEFIC multipath Y —E X D& TDM-MPIOH —
EXDFIBTEeHHD £, £DHFEIE. TILF/NIBHARAIDICFERATEI AWK DIC
RZ2Fd, KEOFIEZFERATI . ITICFEELTWVWSY 7 U T 7RAIDICX L TTILF
INARIIBZRITTE T,

ez MOESHIZBEIEZ. VI I T7RAIDRDT/NA RICTILFINRNIBHRET S
MERHZHHD X,

o FRA VA= ELIETYTIL—RECN—Ta4>aZ > IRED—EBE LT #
LWY T o 7RAIDZERT BHEE

o YILFNRUMIBRAICHELEBD 2TeTNAREXYN—FTNARAEFRIEZARTELTY
7 T 7RAIDTERAT 35S

o FiLLWHBATZ R 2% H—/NIZEBMT 2D, £HIESANKRTR ML —=SH T X T L%
WET BT YRATLEKREL TS558

Q i #iiR
LEDERBETIZ. V7 D T 7RAIDT /N1 X% /dev/mapper/mpath® (A—FRILICEK >
TEHMINETNA R EBELTWEY, /etc/multipath.conf 7 7))L T I1—
BILYRURZEMICLTWS(17.91E T0—H T L2 R UREIEHBOHEE] IS
) e ZzBELTVWETD,
VI b T T7RADDTNA ZBDIEEIF. BITEEL T T,

1. ARV —ILZzRAETET,
FICHETROBRVLWRD, ComREFEAL T UBOX Ty 7 TIOAY Y RZAILFT T,

2. VI FITT7RADTNA ADRET T EINTUVED. FRIEERTHRDBE. T/ 1
RAZICROAR Y RZAALT. TNAREZT7IRIV ML, BLELET,

tux > sudo umount /dev/mapper/mpath@
tux > sudo mdadm --misc --stop /dev/mapper/mpath0

3. RDEKSICANLT. mMdF—ERZELELET,

tux > sudo systemctl stop mdmonitor
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4, XOATX YV REANTZZICED. multipathd T—E>V%ZkEEIL £ 9,

tux > systemctl start multipathd

5. WILFNRNEBH—EZXDRBE. V7 I 7RAIDODIAVER—2> T I/INA XD/
dev/disk/by-id 7« LI FUICU X R EINTWVWEIDE DN HESRLE T, ZOLWThh
DIREZITVWET,

e FNATRADBURREINTWS: T/N1 RAIC. TNA AR YN=TILFNZADTN
A4 2%&(/dev/dm-1 B EVANDT VR w o)W HBIET T,

e FNATRADBUIRINTUVEWL: XDOKLSICAALT. TNARXETSval.
BRETARZET. VILFNRRAY—ERICTNA A =2RHTEFT,

tux > sudo multipath -F
tux > sudo multipath -vO

CNT. T/NAZXH /dev/disk/by-id RICU R SN, TNARAYYN—TILF
NZADTNARBANDDYYR) IV F/FEEFT, RHzRLET,

lrwxrwxrwx 1 root root 10 2011-01-06 11:42 dm-uuid-
mpath-36006016088d014007e0d0d2213ecdf1l -> ../../dm-1

6. XDESICAHIL T, mdmonitor t—E XL RAIDT /N1 X =EBEE& L £ 7,

tux > sudo systemctl start mdmonitor

7. RDESICAALT. VI T 7RADDREZF TV I LET,

tux > sudo mdadm --detail /dev/mapper/mpath@

RAIDDOAVR—Y FTNA RIE. TDTNAAIYN—=TILFINZADTINA R%(/
dev/disk/by-id T« LI FJICTFNA RO VHR) w2 )2 LTURXRINTL
3) E—HIBIBELHDET,

8. IL—K(/)TNA R, FRIFFDODVWITNDDER(/var. /etc. /logZRE)HSANLIC
HD. T— b IBEDICRILFNIDBERIGE. initrd ZBEEL 95

tux > dracut -f --add-multipath
9. H—N\ZHEEHLT. EERNEZEAL X,

10. RADRXT—H2RZFT v I LT VI rTTT7RADTZLADN ILFNRTNAZXD
FICELKREINB 2R LET. UTFZANLTLIEEL,
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tux > sudo mdadm --detail /dev/mapper/mpath@

RiCHZRLE T

Number Major Minor RaidDevice State
0 253 0 0 active sync /dev/dm-0

1 253 1 1 active sync /dev/dm-1

2 253 2 2 active sync /dev/dm-2

Q xR WILFRRFNA RTOMdadmDER
mdadm 'Y — /L TlE. TNA XD/ —RNZATIFBL<. DTTNARICT IR TEIHE
HHDFET, FFHICDOVWTIE, 17435 T2ILF/NZAT /N1 ANDMDADMODER | %
SRLTLLETL,

17.13 YILFNIXT/NA X THOLM2DER

NILFINZERRFIC. VY —ZADITRTDNZDTNA RV ) —DTNA R LTEEL
£9. TI7AILETIE LWMIE. TN RV —DEBDTNAXALICRILFNZITNA R
HHZ2DESHEBRELET, WMHATILFNATNA RZBRET R L. ZDT/NA RIEVX
WFNRAVR— Y b THZEAHBRIN, (BREBO>TVBR) TN AFERINET,
IFEAEDBEIEICOEETHEEDHD FHAD. /etc/lvm/lvm.conf TREXZETIT X
9. multipath_component_detectionZ0ICERET D &« LWMIFTILFNIAVR—> T
NARZZF ¥ LET, lvm.confdT 74 ILEDI Y MJIERDEHED T,

# By default, LVM2 will ignore devices used as component paths
# of device-mapper multipath devices.

# 1 enables; 0 disables.

multipath component detection = 1
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1714 RRANTZ0T714 R

17.14.1 FBRTNA XD F v > (BEFHAL)

CERADY AT LDRTILFNRIBAICHESINTS D, BHOSSANICR FL—C%ZEMT 3
WENDH 35S, rescan-scsi-bus.sh X7 U T EFEBLTHLLWT NI R Z x>
FTAREDTEEXT, 774 ETIE. CDORY) T MIARBRALUNSEFE TIRTDOHBA%R
AExv > LET, COOAVY RO—MBMABEXIE. ROKLSICBEDET,

tux > sudo rescan-scsi-bus.sh [options] [host [host ...]]

IFEAEDRA ML= TORTFATIE CORIVVTREF T arvaiEE LA THIE
BICKRITEINFE T, 27120 FHABEIE. ROA T a3 EIDULERIIHNELNHD X
o EEMICDUVTIE. rescan-scsi-bus.sh --help ZEITL T,

& EMC PowerPathIgis

EMC PowerPathIRIETld. SCSINRZ RAF v VT RHERIC. ARL—TFT1 VIR
F LB 9 3 rescan-scsi-bus.sh1—F+ T+« FIIFHBARY A XU T+ %
FRALAVWTLIETW. 77 AT LD HIET ZA6EE T8 578, EMCT
I&. LinuxFEMC PowerPathdAR VA I Z a 7 ILICEEH TN TULWBFIBICKES L 53K
TWET,

XA -y ZFERAL T AT LZzHEEBETIC. TNAMXRZXFv LT VILFN
AAIBICERATEALSICLETD,

1. ANL=CHTORFLT RUADY—=I)ILEFRALTTNARZEDODY T, £DOTF7 Y
Y RAFEHEREEEHF LT, LN ATLDFLWA ML= 792X TEBRLSIC
LEd, sHHICOVWTIE. RADT a7 I)IL=EZEBRBLTLIETL,

2. IRTODE—=T v bZEXF v L TR MOEEZHRAN, LinuxA—RILDSCSIF T
ATLDIRILLAVICHLLWTINA RZEHTE T, mRIVV—ILOTFOY T+
T, ROESICATILET,

tux > sudo rescan-scsi-bus.sh
Ty R Ty AICELDTUE. T3> DINTA—2%EIBE L T rescan-scsi-bus.sh &

RITLABITNEASBRWVBEDLHD £9, SFMICDOLWTIE. rescan-scsi-bus.sh --
help ZBEB L T 2L,
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systemd ¥ —FILTRF v VOETIRAZREZLEITERICOVWTIE. TEEAT
K1 . 5815% ljournalctlsystemdP vy —FILDI T | #BELTLETW), Kk
aAYY—=I)lo7a>F T, XROELSICASILET,

tux > sudo journalctl -r

COIXYFRIF. O DRBDITZ2RRLET, RICHAZRLED

tux > sudo journalctl -r

Feb 14 01:03 kernel: SCSI device sde: 81920000

Feb 14 01:03 kernel: SCSI device sdf: 81920000

Feb 14 01:03 multipathd: sde: path checker registered

Feb 14 01:03 multipathd: sdf: path checker registered

Feb 14 01:03 multipathd: mpath4: event checker started

Feb 14 01:03 multipathd: mpath5: event checker started

Feb 14 01:03:multipathd: mpath4: remaining active paths: 1
Feb 14 01:03 multipathd: mpath5: remaining active paths: 1
[...]

. BIDRFIEZZEDIRL. FILWTFNA RISEH L TWLWABLinuxs X7 L EDOMODOHBAY

ATZ2ZN LT NZAZEMLET,

multipath J< > R%ERE{TL T. DM-MPIOSRERD T /N1 A% BH L £9, Ixkd>
V=IlDZFOYFrT. ROLSICAHDLET,

tux > sudo multipath

CNT HLOTFNA REILFNARLERICRETET £,

17142 N—=—T4>2aZ>JINIFHFRTNARADODRX* v > (B
EE L)

AEOHIZFERAL T, FICEMLAETILFNIALUNZBEE R L THRELE T,
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Z&: EMC PowerPathiziz

EMC PowerPathIRiIETld. SCSINRZ XX v > T BRHE/IC. ARL—TFT1 VIR

T LICHEB 9 % rescan-scsi-bus.sh 1—F« JF+q £IIEHBARV A XV T+ %
FRALABVTLIETW, J7III AT LD MHIET S A6 ZE T 5728, EMCT

I&. LinuxFEMC PowerPathAR VAT = a2 7 JLICEBE SN TWVWBFIBICHKES L 53K
TWEY,
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1. BRIV —IILERET

2. IRTODE—T v bEZIAFX v LTHRIAMNDODEEZFAN. Linuxh—=JLDSCSIHT>
ATLDIRILLAVIZCFLWTINA A EZR#HSEZXT, Iwka>V—LoXO> 7k~
T, ROELSICAALET,

tux > rescan-scsi-bus.sh

Ty R Ty AACELDTUE T3> DINTA—2%EISE L T rescan-scsi-bus.sh &
RITLABTNUIASBRVBEDHD £9, FMICDLWTIE. rescan-scsi-bus.sh --
help ZBEB L T 2L,

3. ROELSICAALT. TNAADRBHEINTVWBR (U TICFHFLWEA LRRZ Y TH
FVWTWVWBEHQESHERE)ZERL X,

tux > 1s -1rt /dev/dm-*

RDESICASIL T, /dev/disk/by-id RDTNA AZHRITZHTEET,

tux > 1s -1 /dev/disk/by-id/

4. XOELSICAALT. FILLWFNA ZPAOTICRRINZ e =#ERLE T,

tux > sudo journalctl -r

5. T¥AMIFA4ET. TNAROFLWVWIA ) FRAEE%E /etc/multipath.conf 7 7
AILIZIBINL £ (data vol3 7R E),
7= ZIE. UUIDA' 36006016088d014006e98a7a94a85dbll THNIEX. ROEEHEITL)
9,

defaults {
user friendly names yes
}
multipaths {
multipath {
wwid 36006016088d014006e98a7a94a85db11
alias data vol3
}
}

6. RODANT. TNARDN—=T4>a>T—TILZERLET,

tux > fdisk /dev/disk/by-id/dm-uuid-mpath-<UUID>
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10.

11.

12.

13.

UUID%Z 7 /N1 XDWWID(36006016088d014006e98a7a94a85db11 7% ) CE I X £
ER

RDESICAAILT, udevz FUAHLET,

tux > sudo echo 'add' > /sys/block/DM DEVICE/uevent

fceZiE. dm-8 EON—FT4 > a VI LT TNARAIYN—FTNARAZERKT S
ICldF. MOESICAALET,

tux > sudo echo 'add' > /sys/block/dm-8/uevent

. 7/\1 X /dev/disk/by-id/dm-uuid-mpath-UUID partN EICT 7ML R T

LZERLE T, BRI BT 7ML RATLICRLE T CTD/®HIC mkfs.btrfs
mkfs.ext3. mkfs.extd. E7/lImkfs.xFs DVWITNHADIATY REFEHATETE I, 5
MICOVWTIE. ENZINDOIYZaTIR=JEBBL TSIV, UUID partNZ, =
BOUUIDE KUV /N\—T+ > 3 »&ES(36006016088d014006€98a7a94a85db11_partl7:
C)TESIHREFT,

ROARYBZANANLT FHILWA=T02a3>DINILZERL F T,

tux > sudo tune2fs -L LABELNAME /dev/disk/by-id/dm-uuid-UUID partN

UUID partN%. REOUUDE LUV/N—FTa >3 VES
(36006016088d014006e98a7a94a85db1l_partla &) TE X £9, LABELNAME [E%F
AHDTNILITRZTLIZE L,

RDAST. DM-MPIOZBREL T, TV T7RZHZHRAEEXT,

tux > sudo multipathd -k'reconfigure'

MRDANIT. TNA XD multipathd ICK > TR INTWVWB e ZHEEL X9,
tux > sudo multipath -11

TEFARNIFTART. Jetc/fstab T 7AILICYTO ORIV M) ZEBMLED,
CORETIE. BIOFIETER LI 7 RIF. £72 /dev/disk/by-label T+ L&
RUICHDET, TR RU% /dev/dm-9 /N RITEBM L 725, REIOBIEDH]
IS NV RIV M) ZRODESICEELF T,

LABEL=LABELNAME

ROVERAVPELTERTETA LI MUZERL. TNA X2V BLET,
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17.14.3 TILFINRI/ORT—HRZADERT

JILFNRIODRT—RR=ZIT)TBL. JIVFNAIY TOREDAT—EZINHENE
nx9,

multipath -1 A 7> a3 EFERTZIE. NAF v HHRBICEITINERTORT/NI
AT—RANKRREINET, L. NAFzvHIEEITEINEEA.

multipath -l A 7> a3V EERATI . NXFTvAHRRITIN. NRBERHIEFIN.
BRI REORT—R2ABHRHARRINET, COAX Y RIF. BICNZART—E XDRH
BlRZzRTLET,

tux > sudo multipath -11
3600601607cf30e00184589a37a31d911
[size=127 GB][features="0"][hwhandler="1 emc"]

\_ round-robin 0 [active][first]
\_ 1:0:1:2 sdav 66:240 [ready ][active]
\_ 0:0:1:2 sdr 65:16 [ready ][active]
\_ round-robin 0 [enabled]

\_ 1:0:0:2 sdag 66:0 [ready ][active]
\_ 0:0:0:2 sdc 8:32 [ready ][active]

FTINARAZEIC. TNAADID. 14X, #Ee. BLUN—RITT 7N\ RSIHBRRINZE
ER

TINA ZAAND/INRE. BEIWNIC. 7N\ ABEEICBEEIIIL—Te LTI —FbEnx
o —EBIC1IDOBEEITIN—TIEIDBTOT1 TICBDES, 7O9T17 /7074 TBED
Sa. INTONZADNELECTIN—FICBLEY, 7OT74 /Ny TRBEDBE. Ny T
NZIFREDEBFTEI I —FICBLFT,

TJIN—=TFT Il ROBBHARREINE T,

e SUYRAOEYVARBY, JIL—TAHATOI/OBEODBICFERINDZIZATrSa—-)>T
RS —

o JIN—=THT7 0T« Th. EHH. FIEBEDH
° RPD(BEEDROEWV)IIL—THESH
e JIL—TARICEEND /IR
NZAT LIS, ROBHEAIKRREINE T,
® HOST:BUS:TARGET:LUN & L TOYIET KL X(1:0:1:272 &)

o TINAR/—R %&(sdar )
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¢ Xy —=/RAFT—&ES

e TNARDAT—HR

17.144 I Z>—Il%->I/ODEE

queue_if_no_pathz=BMICT B & T, IRTONITRBICEELNEE LIHEIE. 1/0
EEXI—ICBRTDELDIC. VILFNRNEBZRETIHELRHZ3hH LNEFEA. REL
THEIBVE, IRTONRICEENEET S LI/0HTICKBRLTLEVWET, RF1
N HBA. X737 7 TV Y IICRTUTRIS—DFEELIZCWVWS O FH DA TIE. #0156
DIS—TIRTDNZADEDLNBI/0Z TR THFETIICAN. T5—% EAICTONT—
FLABEWKSIZ. DM-MPIOZEREL TLET LY,
RIVFINATINA A% T T AR THERT 3%551E. queue_if_no_pathzZB\EHICTBZZ M T
TET, UKD I/ODFa—ICABZRDDIC. NADBIZ—IZ%AD. £DI/0TZ—HT
ZAAL—FLTISREVY—ZADT = IILA—N—%5|FEI LT,

7=72 L. queue_if _no_pathxBMICT B . NAHEELEWVED. I/0OBVWDEFTHFa—
ICEFEZLICBRZDT. multipathd BETHTH D, > F I FICBEN BRI ZHTHERL
TLIEE W, BRLTHELIRVE., BEFHTZET. FEFa—0RbODICFEFHTTI -
F—=—N—ICRTET. EEEZITI-VILFNITNA XA TI/ODERICELET ZAREMEL H D
9,

SHIAZT AT BICIE:

1. ARV —ILZRAETET,

2. ROEKSICANLT. TNARIOICEAL T 7 =LA —N—DRHODICFEITHINIE
270714 7ICLETD,

tux > sudo dmsetup message DEVICE ID O queue if no path

DEVICE ID ZRBDT/NA ADIDICEZTHRZ Y, EOFEI2ERL. €I 2IEHRD
MEBTRVWEEIFERAINE T,
T ZIE RDKSICANLFT,

tux > sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 queue if no path

3. TOLSICAHLT. TNTLRI/ODT T —ILA—N—ICED £7,

tux > sudo dmsetup message DEVICE ID 0 fail if no path

COARYERICED, TeEBIC. FBITIICASTEIRTDI/ON TS —ICHBD FTo
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DEVICE ID ZREBODOT/NA ADIDICEFTHZ XY, HIZIE. ROKLSICAHILT. IR
TOT AV MIDODWTT7UFIA VT RAEENNLET,

tux > sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 fail if no path
FBITHIARDI0Z IR TDNZANI S —IZRBDTF I ABICKET BICIE:
1. BRIAVY —ILEREET,
2. /etc/multipath.conf 7 7ML ZTF XA MIT4 X THETET,

3. defaultst /> 3> ZDORLHEMZIEIX Y MEL 2. XD LS
IC default features SREZEBML FT,

defaults {
default features "1 queue if no path"

}

4, /etc/multipath.conf 7 71 JLDEEH. dracut -fZRTLTRXTLLE
ICinitrd ZBER L TH5. BESH L TEEREZBMICL XIS

5. TN RIODT T —IA—N—ICRBZDERPITE 5. ROLSICAHLET,
tux > sudo dmsetup message MAPNAME 0 fail if no path

MAPNAME ZEZETNA XDI Y TENTEITA )T REGERIEST NI XIDICESZBZF
T, B0FEI2ERL. VX BRMVETHVWCSICERINE T,
COIARVRICED. FEFHTHEEPOIRTDI/ONIZ—r B D, TS5—HMIY
HLAI7Z D= aoic7ansy—rLEd,

17.14.5 T%JJ:LT:I/OGD%@‘H%

IARTNZADERFICTS—HBD, IJODFEITIICA>TELELTWBIFEEIE. XOTO
=y ERERITLED

1. k> Y—ILo7OY 7T, XOOAIVREEANLE T,

tux > sudo dmsetup message MAPNAME 0 fail if no_path

MAPNAME Z T /N1 ZADIELWTNA AIDE/IEXY TEINTIA U 7 RAATEZIHBRRE
T, BOFEIV2ZRL. VX BERMIBETHVWCSICERAINE T,
COOARVRICED, FETHTHERDOIRTDI/ONI S —HD. TZ—HFY
HLAI7Z D= goic7ansy—rLEd,
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2. RDAR Y FZANLT. HFBIMNZBUOT7 971 TICLED

tux > sudo dmsetup message MAPNAME 0 queue if no path

17.14.6 IBMZFN\AXDT T #)l FERE

IBMZF7NA ZOTIFNRIIBICBET DT X 2 EELIHER. dev_loss_tmo/NT X —
R%EI0FIC. fast io fail tmo/NTX—AESMICHRETZIHELNHDZchhbFEL
720 IBMZFNA XZFEALTWVWBIFEEIE. /etc/multipath.conf 771 IILEZEEL T, B
ZROELSICIEELE T,
defaults {

dev_loss tmo 90

fast io fail tmo 5
}
dev_loss tmo /NTAXA—RIE. WILFNRI) IV IICRRDI—F >IN EINB ETOMHER
ELEFI. NRICEEHRELES. TONIDIREDI/ONKBML T, T7 AL MEIKE
BE23TNARARFANIZE>TEAD £F, 0~600DEDEHENEH T, FZ71/\D
REZA LT NEFERTBICIE. TO0)F7/13600& D ASFVMEICEREL 95
fast io fail tmo/NTX—RIE. UV IBEZRE LIBEIC. I/ONKKT B £ TOHFE
B Z&RELE 9. FIA/NICEEELLI/ORRKMLEFY, 7O0v I LIcFa—ICI/0ONH 315
B&l&. 1/0ld dev loss tmo TIRESNFEIFET S X TIFEKES. Fa—0JOv s
DEERENF T,
/etc/multipath.conf 7 7ML ZEBLIHGE. TOEERARIF. YILFNARY T=E#
IBFT. £/ldmultipathd 7 —E > Z BiCH)(systemctl restart multipathd) 9 3 £ T
BREINEE A

17.147 NetAppF /N1 R TOTILF ISR DEFH

NetAppT /N1 R TYIFNRZER T BHEIE. /etc/multipath.conf 7 7 1)L TRDEH
EZTOCZHELET,

° NetApp7 /N1 R LT/ O—NILIS, RONFZA—=ZIZT T #I)L MEZERET %0

max_fds max
queue_without_ daemon no

o N—RUT7F—TILRT. NetAppT /N1 ZIZKT B3 HD/IN5 A —RICT T )L Max
RET Do
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dev_loss tmo infinity
fast io fail tmo 5
features "3 queue if no path pg init retries 50"

17.14.8 <ILFINZATINA X TD--noflushdfEA

RILVFINRATNARLETRITTRHEIE. 73> --noflushZ T ERTIHELHD
£75

fceziE. =L O—REZ{T5 XU T RTlE. IILFNR MROJERIHBELRD
T. BRBIC --noflushA 7> a > EFERALT. o TWBI/0N 7S vadhBunkSIc
LFx9d,

load
resume --noflush

17149 JIL—bTNAZBTILFNZADIZEDSANZ A LT b
R TE

RIVFNRTNARICI— (/) DBH B AT LIF. IRTONRICEENREL. ThH5D
INADOZTFLDBHIBREINZ . BIETRZeRHDET, Chid. ARL—=—HTORTFT
L(Z7ANFYXRILARL=TLARE)D S dev loss tmo RA LT M ERETEIHH
T,

SATLTNAZADRINFNRZFEB L TERESN. YILF/INADno _path retry 5&E

BT 074 THBIBEIF. ARL—=SH TS XT LD dev loss tmoSREXEEZE L T
IARTDONZANA DT BT VATTNAIDEBRINEBEVWKDICTEINELRHD X

Jo dev loss tmofEZEVILF/NADno path retryREULEICTE 2R BHDHLE
ED

ARL=SH TS RXFTLDdev los tmo DHERZE I, KDEED T,
<dev_loss_tmo> = <no_path_retry> * <polling interval>
RIVFNREICOVWTIE ROEEDNBEBRAINE T,

® no path retryid. NADBEKRONICEHABREINTAEANDF 2 -0V IMEILEENS X
TORIFNZAABIDOBFITH T,

e polling intervalld. N\ FF v I DOEREFENA)TT,
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NE5DETILFI/INAMEIF. /etc/multipath.confBIERE T 7LD SRETIHEND
DEd, FMCDOVWTIE, 17.618 [etc/multipath.conf FileDERL F 7 |HMEIE) BB L TL
EE,

17.15 MPIOD S TN a—FTa4 >0

AIETIF. MPIOICEAT B2V DO DBIHIDMEE L. ZXOSNBRFERICOVTHAL X
ED

17.15.1 NILFINRT/INA ZANDGRUB2D A1 > X k=)L

Btrfsz B L7 L A< BIOSY XA 7 LATlE. FFAIH R\ /=8 grub2-install HVkBEN Y 2 AJRE
MR HDET, CNEMBIETBICIE. /boot/grub2/SUBDIR/ B TR 2 — LD FHRAEE(rw)
E—RFRTYI2EEINBELDICLTLIEE L, SUBDIRIE x86 64-efi ¥7clF 1386-pcicTE
95

17.15.2 TILFINADBREHZE. T— MRICO AT LD T L
TEEZ2S T)LHEENT S

T—bRICSZATLDRT LTRRD TIADEF L. ROESBAyE—IHRRFEINET,

[ OK ] Listening on multipathd control socket.
Starting Device-Mapper Multipath Device Controller...
[ OK ] Listening on Device-mapper event daemon FIFOs.
Starting Device-mapper event daemon...
Expecting device dev-disk-by\x2duuid-34be48b2\x2dc21...32dd9.device...
Expecting device dev-sda2.device...
[ OK ] Listening on udev Kernel Socket.
[ OK ] Listening on udev Control Socket.
Starting udev Coldplug all Devices...
Expecting device dev-disk-by\x2duuid-1172afe0\x2d63c...5d0a7.device...
Expecting device dev-disk-by\x2duuid-c4a3dlde\x2d4dc...ef77d.device...
[ OK ] Started Create list of required static device nodes ...current kernel.
Starting Create static device nodes in /dev...
[ OK 1 Started Collect Read-Ahead Data.
[ OK ] Started Device-mapper event daemon.
[ OK ] Started udev Coldplug all Devices.
Starting udev Wait for Complete Device Initialization...
[ OK ] Started Replay Read-Ahead Data.
Starting Load Kernel Modules...
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Starting Remount Root and Kernel File Systems...
[ OK ] Started Create static devices
[5 1 (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1min 30s)
15 1 (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1min 30s)

Timed out waiting for device dev-disk-by\x2duuid-c4a...cfef77d.device.
[DEPEND] Dependency failed for /opt.

[DEPEND] Dependency failed for Local File Systems.

[DEPEND] Dependency failed for Postfix Mail Transport Agent.

Welcome to emergency shell

Give root password for maintenance

(or press Control-D to continue):

COBIFRDINRATREL X,

o TILFINADERBRIBEIC. IERILFNZAI—ET 7AW ATFLARTSv o) 2 ME
INTVWERWEES, SFHRICDOWTIE. FIEL7.l TEE2 1) 771 AT LD TS5y
1) 2 MMby ZBRBLTLLIETL,

e IIFNZRIN—=FT7AIN AT LEFEDOVAT LT, initrd ZBIBEE S ICTILF
INZAEBR/EMC LTZ5E, EIicOWTIE. FELT7.2 TE2> o)l initrdDEE
L) BB LTLIEEL,

e Network Attached Storage & WL FNZADBH RS X T LT, initrd ICRY b T—2
2R L=YRSANBBVESE,

FIE17.L:BEI TN TPAINSRTFLDT Sy IR ML
CDEIEIF. L= b T 7ML AT LDRILFNZILEICBEVIZEDI DD ST TILFIN
ADBEMIHR>TVWBRFERICWETYT, COLIBEY M7y TDHEE. IILFINR
7TV AMEEINTUVERVWIRTOTNA RIS L TNAZRELLSELZE
To W—b T 7AW AT LDHZTNA RIBRII T FETNTWVWBHTILFINX
TIIT7I7EATES. CNHPKBMOERICED £9, COREZEET BICIE. /etc/
multipath.conf TIL— b TNARZTZv I RAMELT. YILFNRZIELCERE
LFx9,

1. 22> 1)L Tmultipath -v2 21Tl L= b7 7MW RATLOTNA XEZRHELE
Fo COMRBER. ROKXSBHEADNRRIINE T,

root # multipath -v2
Dec 18 10:10:03 | 3600508b1001030343841423043300400: ignoring map

| ~: OREDOXFFH. T5v IR MUICHELRWWIDTT,

RIUVFNZIDEMEIZE. T— bRICOZT LD T LTRSS TIHEST
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3.

/etc/multipath.conf ZFAWTIUATZEML X7,
blacklist {

wwid "WWWID"
}

WWWID (& BIDFIETEELIDICEZ X £9, sFHICOWLWTIE. 17.818 HEZILF
INZATNAZADT 5w o) 2 b #BRBLTLLEIL

crl -0> L, BRI 28T LT —NZBEHL T,

FIE17.2: B2 T l: initrdDBIESE

2.

COEIEIE. [RILFNZDREE] (BWEISEWM D initrd E X TLOBTERS
BERICHETT, BIETDICIE. initrd ZBHEELF T,

SRATLTRILFINZAD TER ICHE->TWBRBE. ROOI Y REFERL. TJILFN
2 R—bZIEEL TinitrdZ BHEEL £ 7,

tux > dracut --force --add multipath

SRATLTRILFINZRAD TEI) ICHE->TWVWBRBE. ROOIY REFERL. TJILFN
2 R—bZIEEL TinitrdZ BHEEL £ 7,

tux > dracut --force -o multipath

crl -0> ZIL, BRI 28T LT —NZBEHLET,

FIE17.3: BRI initrdDEIESE
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C DIEIEIE. initrdiCNetwork Attached Storage 7 72 XD R A N\AFENTULA
WBBICWETY, L RIE. VILFNRZRECTICORATLZA VA M=ILLS
B BN— R 7 ZEBMFLIIRBETIGERENZELFTT,

WMEIRRZAN%Z T 74)L /etc/dracut.conf.d/01-dist.conf RDZE

B force drivers|CBIML XY, 7 XIE. P XTALIChpsa RSANTT7ZIERXEN
BRAIDO> FO—ZHHD. qla23xxRZANTF7IEZXENSBQlogica> FA—7FIC
RIVFINRTNA ZADERINTWVBRIEHEEIF. ROLSBIY MJICED £,

force drivers+="hpsa qla23xx"

2. ROOAX Y RFZEAL Tinitrd ZEEREL T Y,

tux > dracut -f --add-multipath

RIUVFNZIDEMEIZE. T— bRICOZT LD T LTRSS TIHEST
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3. AV NT—=O R ML= DEGICKBMLIEBRICO AT LADBERE—RTI—F LAV
KDICTBD. /etc/fstab DRIV FMUICYTY bA T2 3> netdevZiBINT 3
CrEEEDHLET,

4, ctri-o> ZHL. BRI TILZRTLTY—NZHBEFHLE T,

17.15.3 TILF/INROALILEANDEFHEIC. EBIT /N1 X Dprio
BENKT 3

N=23 2 049 DT ILFINAY —)LTlE. /etc/multipath.conf 7 71 JL

D defaults{} o> a>Ffilddevices{} T a>DprioKEEXZFEALEFT, F—7—
K priod'. multipath{) £ > 3> DERID multipaths EXRICIEE SNHBEIE. BEOD
SHICERINET,

TILFINZY—)L0.4.8TlE. multipaths{) £ > 3 > DERID multipath EERARDpriosk
ET. defaults{} 7=l devices{} I/ a>DprioREEZLEZTITBIENTETEL
TCo

17.15.4 multipath-tools-0.4.9L EANDEFEIC. 518 ZHS
Prios EMKM T 3

multipath-tools-0.4.8h*5 multipath-tools-0.4.9ICEHFH T3 . 5IEHNEEX T3
PrioritizerD5&. /etc/multipath.conf 7 71 JLAD prio sEHIEN X T, multipath-
tools-0.4.9Tld. Prioritizer®18EICIE prio F—7— RKHEbLN. 5IHEREL T3
Prioritizer@¥8EICIE. prio args ¥F—T— RpMFELNET, TNETIL. Prioritizer £m
VI ND. AL priofTTIEELTWE L7

fc & Z1E. multipath-tools-0.4.8 Tl&. xD17%Z A L TPrioritizer £ D5|H =R L1TTE
ELTWE LT

prio "weightedpath hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

multipath-tools-0.4. 9 EANDEFHEZIZ. COOANYVRZFEHITILEITI—ICADET, Xv
t—COBEUATICRLEF T,

<Month day hh:mm:ss> | Prioritizer 'weightedpath hbtl [1,3]:.:.+:.+ 260
[0,2]:.:.4:.+ 20" not found in /1ib64/multipath

COMEZ RS BICIE. TFAMI T4 X T, /etc/multipath.conf 7 71 JLAD prio T
EZBELFEI, 22D1T7%1EH L T. priofTICPrioritizerz#8E L. TDTF®D prio args {TIC
PrioritizerD5 | 8Z=EE L £ 95
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prio "weightedpath"
prio_args "hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

sudo systemctl restart multipathd Z31TL CTmultipathd T —E>ZHBiEEEH L. EE%Z
BMILED,

17.155 #EMMiEHREFFa X2k

SUSE Linux Enterprise Server® < JLF /X XI/ODBBED kS TN a—F 1 > JICDWT
& SUSEF L wIR—=RIZHB. ROTID (FEMBEHRRFF a2 X2 MEBRBL TSV,

e Using LVM on local and SAN attached devices (http://www.suse.com/support/kb/
doc.php?id=3617600) <

e Using LVM on Multipath (DM MPIO) Devices (http://www.suse.com/support/kb/
doc.php?id=7007498) <

e HOWTO: Add, Resize and Remove LUN without restarting SLES (https://
www.suse.com/support/kb/doc.php?id=7009660) <
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18 NFSVAETO7 7t XD X ~DEE

LinuxiZld. 32—, JIL—7F. BLUVZDM(ugo )it T 2BEEEBFTEHIAH. EFAH. H
KUORT(rwx)DETSTULED. ACL(T77EREEH) X R DE—IZEIHD FHA. &

D EHEHDAFIEDA LS 3 >D1DIDraft POSIXACLA'H D £9, 7=72L. TNS5DACL
I&. POSIXICK » TIERICEBEL SN EHD FHEA. HS51DIF. NFSVARY T —7
T7AIWN AT LO—EE L TEHETSNT=NFSVAACLT Y, NFSv4ACLIZ. LinuxE®DPOSIX
> 27 L Microsoft Windows EDWIN32S X 7 ARICEY) A B ZiRHEIT 2 2B E
LTWET,

NFSv4 ACLI&. Draft POSIXACLZIEL K RETEF3IFL+DTIFBWLWD T, NFSVAU 517
YERADACL7 72 ZADIY Y EVTIFEASNTUVEREA(setfacl DFERA% ),
NFSvAD{ERAEFIE. Draft POSIXACLIEZTZa L —> 3> TEREHATEI. NFSVAACL%E
BEFERITIHBENRHD I, DED. setfacl ZNFSVITEMES AN S, NFSVATENE
TEBZZCIETEEE A NFSVAACLENFSVAT 7ML AT LTERTE3LSICT 31
8. SUSE Linux Enterprise ServerTl&. XD 7 71 I %ZEEL nfsd-acl-tools N\ —%
RELTVWETD,

® nfs4-getfacl
® nfs4-setfacl

e pfs4-editacl

NS DHEIE. NFSVAACLEZIREES K UEFE T 3 getfacl H & U setfacl EIZIXFEHKT

To CNHEDOAXYRIE. NFSH—=NEDT 71 AT LDINFSVAACLZ Z2ICHR—FL
TVWRBBICOFBEM T, T—NICL>THRINBZFIRIG. 75172 FTEITINTVS
N5 7OT 5 LICEE%R 5 X, ACE (Access Control Entries) D—E8D4FEDEAEHE
BRI EhHD £7,

T ZAR—FTONFSH—/NIINFSARY 2 —LZO—AILICI IV TR idHR—rSHN
TWEEA.

ENNTEER
SEHRIC DUV TIE. Introduction to NFSv4 ACLs (http://wiki.linux-nfs.org/wiki/index.php/
ACLs#Introduction_to NFSv4 ACLs 2)&ZBB L TLEELY,
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A GNUFBEFEEZENE
Z DFERICIZ. GNU Free Documentation
License/N\—2 3 V128 EFNTUVLE T,

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth
Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute
verbatim copies of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or non-commercially. Secondarily, this License preserves
for the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.

We have designed this License to use it for manuals for free software, because
free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is
not limited to software manuals; it can be used for any textual work, regardless of
subject matter or whether it is published as a printed book. We recommend this
License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms
of this License. Such a notice grants a world-wide, royalty-free license, unlimited
in duration, to use that work under the conditions stated herein. The "Document",
below, refers to any such manual or work. Any member of the public is a licensee,
and is addressed as "you". You accept the license if you copy, modify or distribute
the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or authors
of the Document to the Document's overall subject (or to related matters) and
contains nothing that could fall directly within that overall subject. (Thus, if

the Document is in part a textbook of mathematics, a Secondary Section may

not explain any mathematics.) The relationship could be a matter of historical
connection with the subject or with related matters, or of legal, commercial,
philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant. The
Document may contain zero Invariant Sections. If the Document does not identify
any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input to
text formatters or for automatic translation to a variety of formats suitable for
input to text formatters. A copy made in an otherwise Transparent file format
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whose markup, or absence of markup, has been arranged to thwart or discourage
subsequent modification by readers is not Transparent. An image format is

not Transparent if used for any substantial amount of text. A copy that is not
"Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats include
PNG, XCF and JPG. Opaque formats include proprietary formats that can be read
and edited only by proprietary word processors, SGML or XML for which the DTD
and/or processing tools are not generally available, and the machine-generated
HTML, PostScript or PDF produced by some word processors for output purposes
only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

Asection "Entitled XYZ" means a named subunit of the Document whose

title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section name
mentioned below, such as "Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify the
Document means that it remains a section "Entitled XYZ" according to this
definition.

The Document may include Warranty Disclaimers next to the notice which
states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers
may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or non-commercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in

all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may accept
compensation in exchange for copies. If you distribute a large enough number of
copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's license
notice requires Cover Texts, you must enclose the copies in covers that carry,
clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover,

and Back-Cover Texts on the back cover. Both covers must also clearly and legibly
identify you as the publisher of these copies. The front cover must present the full
title with all words of the title equally prominent and visible. You may add other
material on the covers in addition. Copying with changes limited to the covers, as
long as they preserve the title of the Document and satisfy these conditions, can
be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than
100, you must either include a machine-readable Transparent copy along with
each Opaque copy, or state in or with each Opaque copy a computer-network
location from which the general network-using public has access to download
using public-standard network protocols a complete Transparent copy of the
Document, free of added material. If you use the latter option, you must take
reasonably prudent steps, when you begin distribution of Opaque copies in
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quantity, to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute an Opaque
copy (directly or through your agents or retailers) of that edition to the public.
Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role

of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things in
the Modified Version:

A. Useinthe Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. Liston the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all
of its principal authors, if it has fewer than five), unless they release you
from this requirement.

C. State onthe Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include,immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of
this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to
it an item stating at least the title, year, new authors, and publisher of
the Modified Version as given on the Title Page. If there is no section
Entitled "History" in the Document, create one stating the title, year,
authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/
or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in
their text and in their titles. Section numbers or the equivalent are not
considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices
that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections
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as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing
but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage
of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the
Modified Version. Only one passage of Front-Cover Text and one of Back-Cover
Text may be added by (or through arrangements made by) any one entity. If the
Document already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all
of the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.

The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make the
title of each such section unique by adding at the end of it, in parentheses, the
name of the original author or publisher of that section if known, or else a unique
number. Make the same adjustment to the section titles in the list of Invariant
Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the
various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License

in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of
the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what

the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate,
the Document's Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is in
electronic form. Otherwise they must appear on printed covers that bracket the
whole aggregate.
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8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include a
translation of this License, and all the license notices in the Document, and any
Warranty Disclaimers, provided that you also include the original English version
of this License and the original versions of those notices and disclaimers. In case
of a disagreement between the translation and the original version of this License
or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or
"History", the requirement (section 4) to Preserve its Title (section 1) will typically
require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long
as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in
spirit to the present version, but may differ in detail to address new problems or
concerns. See http://www.gnu.org/copyleft/a.

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any
later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does
not specify a version number of this License, you may choose any version ever
published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace
the “with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of
the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license,
such as the GNU General Public License, to permit their use in free software.
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