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XRT—ZHIELBRVLSHIFTIDIE. FEBICEERLCTY, BLKBLIEG

B T7AINCRATLARICH B IARTDT—REDT I AFEEICRZAIEMNH B H 5
T,

inode
B, VI8, 771ILORAREERICRINL TVWE T A7 7OvIADRA >
2. {EENER. ZEER. 77t XBEBRY. 777IILICET323BOB®RESTC 7 7
TILY AT LDT— R,

T+ —7FJL(journal)
T7AINVRTLDS v —FIUE. T7AILSRT LR EDAEZT—EZRNTITISEE
FREDOOVICRTT B4 T+ RAIVBETY, v —FILEEEIL. > X T LEEBFIC
T77ANS AT LEEZF v I T35RFHEORRIOCINRELR D, T71ILY
AT LDEERMZKIBICEMRLES, 7L, TN vy—FILDABIRTET3H/IC
FRESNE T,

1.2 Btrfs

Btrfsi&. Chris MasonHh'BF L 7=COW(AE—F >S5 A N T 7MIL AT LT, CDOVRT
L. Ohad RodehH'BEFEL7=COWT L > R EBY U —ICEDWVWTWE T, Btrfsid. OF >
TJRAANDT7AILCRATLATY, COYXTATIE. 7AvI0EEE=Tv—FITT
B2RDDIC. ENESDEEZFHLWGFRICESIAAT, UV I14>YLET, FILLEEL. R
BOEZIAAETRESNEEA.

1.2.1 F7#%aE

Btrfsid. RO &L S BMHEEE. EBE. EHLEEMEZRHLET.
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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,

o scrubEFER LAY A > TOF v L BEEOKEED. BtrfsD AX VY RS1 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
R
e /bootdDT— rO—&HR— ko Btrfs/S\—F 1 >3 >vHhSDEFHZETIEEICL £,

o YILFRY a—LBtrfsid. SUSE Linux Enterprise Server 12 SP5T
I&. RAIDO. RAID1. HLURAIDIOZOT7 7 I THR—FETNFET, TNLDEVL
NILDORADIFIREERHR— b EINEEAD ROV —EXNY I THR—bEINBH
BN B D F9,

e Btrfso AV > REFERAL T, E8EHEEZRELE T,

1.2.2 SUSE Linux Enterprise Server EDIL— 7 71 IL R T
LE&E
SUSE Linux Enterprise Server@®J)L— bN—FT 1 >3 >id. 774 hTBtrfse X+ v~

oay b EFERALTERESNE T, XFTvToayvibaERAT3r. BEmERARICHEIC
LT RTLZRBZICO=ILNY I LD, 2741 ENYIT7 v TLIEDTEEXT, R
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FTyvFTaybd. TEEAHC R BTE SnapperzEB LAY AT LDEIEE R T v
> 3w NEIR) TiHBAYI BSUSE Snapper1 V75X RSO F v 2 ERA L CHBHEICEETE
F9, SUSEDSnapper7O> ¥ b DO—RIEFRICD WV TIE. OpenSUSE.orglld % Snapper
Portal wiki (http://snapper.io 2)& BB L T LT L,

2Fw7oay b zFERALTCATLAZO-INY I TRHEE. A—HDKR—LTsL Ik
). WebB—NEFTPH—NDQOYTYY, O 77N BEDT—R2AO—IL/Ny Ik
HNch. EEZITINEDLBVWLDICTIHMENRHD XTI, ENICIE. IL—bT 71
AT LTBtrfst 7R a—LZzERALEY, 7R a—L4lF. RF+vyTF>ay bhS5EAN
TEFEY, 1R M—)LEFICYaSTIC & > TR I NS SUSE Linux Enterprise Serverd )L — k
T7ANSRATLOT 7 #ILEREICIE. ROY TR a—LHEFENET. CNSHRTFY
Toay b SRAThBIERZRICRLED,

/boot/grub2/i386-pc. /boot/grub2/x86 64-efi. /boot/grub2/powerpc-ieeel275. /
boot/grub2/s390x-emu
J—brO—4REOO—IINY ZIEHR—FETNTVWEEA. TNE5DT LT MY
& 7—F T FVvEBTY, RIID2DDT+ LU ~UIFAMD64/Intel 647> > EICTF
ZEL. 20BD2ODT+1 LU FJIEFENZNIBMPOWEREIBM ZEICEFETEL £95

/home
/home DRI LT=/N—FT 0 S aVICFEEL TULWARVEES. O—IL/N\Ny BT —2h%
ONO%EEITBT=OICEATNE T,

/opts /var/opt
F—RN—=FToBRITBE. /optilA YA M—=JLENET, O—ILNYIRIZINSD
TPV r—>2a3> TP oAV AN=ILENZDEEITDI-DICRATNE T,

/srv
WebBE LUFTPH —/NNAOT—2HZENTUVE T, O—ILNYIRICT—2h%kbhhn
0BT BTDICBEATNE T,

/tmps /var/tmp. /var/cache. /var/crash
2Fv Ty hhEBRATNEI—BI7AILEF vy a5 BUTRTOTA LY b
o

/usr/local
CDTA LI MIIE VIR TOFE#A A M—IILRICFERALEZ S, O—ILN\v D
BRICCNOEDA VA N=IEBAY I NTITHTUOA VA N=ILENZDZEITET=0
ICBRA TN F T,
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/var/1lib/libvirt/images
libvit TBEINBZIRETS VA AXA—=JDFT 7 )L MDIFAR. O—IL/Ny VB RE<T
DUAXR=UHFHOWN=— I VICETBIOSNBVLSICTREOICEASTNE T, T
TAILETIE. TOYTRY a—LiE. no copy on writedA 7> a>%&HEH L TER
TNEY,

/var/1lib/mailman, /var/spool
BFA—NFLEEFA—INFa2a—2Z23CTo LI MG O—INYTRICEFA—
IWHERONZDZEITDI-DICEAINE T,

/var/1lib/named
DNSH—/NADY —>FT—ahEdFEFNE T, Z—LH—N"\DO—IL/N\y IRICERICH
ETCEBLSIC. ATy Toay bhsBRATHETD,

/var/lib/mariadb. /var/lib/mysql. /var/lib/pgqsl

NBEDTA LI FIICIET—ER—=IADT—EZDMEAINET, T7FILETIE
DY TR 2—Lld. no copy on writeF T a>EFERALTERINE T,

/var/log
077 71 ILDFFR. BN RTFLOO=INYIEICOT T 71 EDHRTES
SOICRFTY T ay bhSRASINE T, 77 2L ETIE/var/logiZiFNoCOWEM
Ty hDHBOD. NT—T > 2%2HEL. EETOYVIRZHIRTZIE—F> 51+
MEICE>TWVWETY, lsattrTHEEIL X,

tux > lsattr -1 /var/
/var/log No COW

ZE O—INYIDOHR—F

SUSEHH— FAO— LN w 2% YK — T 30Ik. EHRESATVBY TR 2—
LAE 1< BB ENTOWAMBEDHTT, 7272, Yast/S—F 1 > 3+ &EAL
T HIRY a— LEBMTZC L TEET,

1221 EfSNEBufsT 71 LY XFLOI D> b
Q) 35 GRUB 2& K ULZOEMEIL— k-

GRUB 2iZ. LZOEfEIL — b ZFZHAAL N TETEHA. EREEFERTBICIE. BD/
boot/N\—F 1 a3 VHMURETT,
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SLE12 SP1H'5. Btrfs7 7ML AT LAOEREH Y R—FEINBZLSICHED XL

7=o compressX7zldcompress-forced 7> a>z@EHAL. EE7ILIV X L(lzoX T
IEz1ib)ZBIRL £ 9 (zlibA T 7 # )L METY), zlibEMEIZ. & D EMEHE L. —HlzoEHE
IE & DEERTCPUETRIAMELS 2D F 9,

RiHZRLE T

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

FAINEER L. EOT 7AILICETATHEE T, ERESNIBEROY 1 INKREREY 1
ngﬁk%uﬁ%bm% « BtrfsigC DT 7 A ILICUABHEZTAADTET B L S ICEMEZ
2FwvTLET, COBMENKERVIEE. compress-forceZd 7> a>vEFERALET, &Y
DEMTETRVWT—RZZL T 71 ILICIFBEHTT,

:I:%fﬁt& FRRIT 7 AINDAHICHRDH D CITERL TS EHER L TESTIAFZFN:

71ILIE. T7AIL> R T LhcompressF S 3 /itticompress force7_|'7°/5| B
ﬁﬁbf?"?/ fEINEZICERINEEA. £, nodatacowBMZIF D7 7MILDI IR
T hIERINEFEA.

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

EEbid. EfELIBE C ISBROBRWHIILIAAUETY, CON—FTr>avilT—2Z2EEIA
ATES. BFZEIRIL TS 2TV

root # btrfs filesystem show /mnt
btrfs filesystem show /mnt
Label: 'Test-Btrfs' uuid: 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 WA, compresst o 3> £ 7ldcompress-forced 7> 3 > % /etc/
fStabEX ) ’f)b‘:iﬁﬂﬂbi?o ;kt:ﬂﬂj%/—_l__\bi-a_o

UUID=1a2b3c4d /home btrfs subvol=@/home, Tcompress; 0 0

1222 HIJHRJa—LDODITV L

SUSE Linux Enterprise Server ED X+ w73y b H 62 AT L%ZO—ILINY T T BICIE

FTRFTYFIOay b5 T—bLET, CNUSED. O—INYIZRITTBEIC. RTY

7"‘/3 Wb EETLABRSFIvITELRT, RFVTav b5 T—hTEBLDICTHS
IIE. TR 2a—L%ZIYT Y FLETEREIIFERIZETY),
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1.2.218 TSUSE Linux Enterprise Server EDIIL— 7 7ML R T LKE] D—BICTRE
NTWBT TR a—LSMI. @VWSEBIDOR) a—LHAFELEFT. Chidk IL—F
N=T42a>(/N)eLTIXIVEEINEZTIAIEFTR)2a—LTT, TNUANDT TR
a—LALldg. DRV a—LICRT>YFEINET,

ATy TFoaybhsT—rg38 @F TR 2a—LTREERLS. XF+v T3y bHMERT
NEd. RFv T3y MIBENZ T 7ML ATLOEBRIE. /& LTHRAAHERTY
DY hEINET, ENUADT TR a—Lld. XF v T3y MIETAAAETIYIV b
INET, CORREIE. TI7F)LFTRER—ENRHDTY, REIOBEHICKD. FIDREH
BrrEnEd, CNEKXKANGDDIZT BICIE. snapper rollbackdY Y REEITLET,
CHUSED. GRIDT—MMIFERBLERFTy 72 ay bAHLWT AL bOY TR 2—
LIZRD, BEBRIEICOY TR a—LIMERINE T,

1.2.2.3 :DE:§ Eiy@ﬁﬁmu

BE. 771X TLDERAZIXdFIY Y R THESELE T, Btrfs7 71 ILY X T LT
m\ﬁwﬁtmaﬁ%ﬁ<7%ﬁﬁﬁbiio$7 AHE|D HTHEFH CIFFIC. Btrfs
FANWNTATLHAXARZT—2BOEFEZED BT TERITZINS T,

ZORR. FEAEOBEEHEZFERTESRLSICRATH, Btrfs 7 7ML AT LICK > THE
WARENLR—bINBZEDHDET, FDHE. XXT—F2BICE 'JDJz'l'Cb*LT‘.nEi'JZLEt?‘
NTERINTWETY, Btrfs7 71 IV X7 L EOEREH OB & FHATRE 4R 18I & FEER
T3ICIF. ROAT Y REFALE 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

T77AIINATLOEHAT A A ZFDFEREERRTLET,. REDITOINS2DDED
—KTB3EE8. 771N RATLEOBEFITTIARTEDYTEATI,

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
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T71IL AT LDEID Y TEAOEE(total) B L ERBADETOEER L F
To XAT—RDtotalH L WusedDENIFIFHLWVBEE. XX T—2HOBEEHIZITA
TEDYTEATT,

btrfs filesystem usage

tux > sudo btrfs filesystem usage /

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

AID2DD IR Y RZHAEOEDOLAKRDT—2Z2RTLE T,

SEMIC DWW TIE. man 8 btrfs-filesystemd & Uhttps://btrfs.wiki.kernel.org/index.php/
FAQ 7 Z2BBRL T2 L,

1.2.3 ExtB K UReiserFSOFZT7 71 ILY AT LD SBtrfsAdD <
1L —>3>

BEfFDExt (Ext2. Ext3. F7z|FExt4) £ 7-iEReiserFSH5. Btrfs7 71 ILS X T LAT—4R R
)a—L%xIA4JL—rTBZENTETXT, BRTOCRIEIATZAVT. TNARLEICH
WTITHhNFET, 77 MLV RTLIR. TOFNARCDEHELEHI5%ICHEY TS ET %
MBY LET,

T7AIWN AT LZBUSICERT BICIE. 77NN RATLEFATSA4ICLTH B, RD
KDICABDLET,

sudo btrfs-convert DEVICE

NAJL—=>3>z mDI7 7AW AT LICO-INY IR T7AILVI AT L%
FI7ZAUICLTH S, RDELSICAALET,
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sudo btrfs-convert -r DEVICE

I T 7N R T LOEHIIEKRY R— b

JL— I~7 AN RT L%ZBUfSICEBRT D IETEEFHA,. EFEDOT 7 4)L/ZT
LZEZOEFFFERITZIN. AT LLEEZTNOISEBA VA R—=ILLTLESL

O == 7 —zEkoTHEN
TTDT7 7L AT LICA—=ILINY I T B BtrfsNOZIRRISEML T —2IET
RTEONET, 2FD. THOLBFEETZT—RXDAHH. BEREIDT 71ILY AT AIC
WERINE T,

1.2.4 BtrfsDEIE

Btrfsid. YaST/N\—7 1 > 3 7B LVAUtoYaSTRICHEE SN TVWET, Chld1 > X ~—)LE
ICFIBABET. L—bF 7 7MW RATLEDY ) 2a—2a Vv EREITDREHNTEET, 1V
A R=JL&IZ. YaSTIN—FT 1 >3+ =2 FERBL T, BtrfsOR) 2 —LOBREEEZITO L
NTEFET,
BtrfsEIEY —J)LId. btrfsprogs/N\wv 7 —CRICARINTWE T, BtrfsO<Y > ROFEHIC
DWTIE. man 8 btrfs. man 8 btrfsck. $&Uman 8 mkfs.btrfsDFEIATY > RZBEL
TLEE W, BtrfsDBEEEIC DUV TIE. Btrfs wiki (http://btrfs.wiki.kernel.org 2)Z &8 L T
230

125 H TRV a—LICNTBBtrfsy #—2DHYR—k

Btrfs root7 7 1 L RF LDY TR 1) 22— L /var/log. /var/crash& & T/var/cachehl,
BEORERICHATRER T4 RV AR—ADIRTEZFHTE. PATLICREGHREL
£9, CORREEET S8, SUSE Linux Enterprise ServerTldH 7R 2 —LICXT T3
BtrfsV # — X DY R— b ZRMITBLSICBD X LT YaSTHASLDRRICE>TIL—FT 7
AN RTLERETZHBE. =T 7ML AT LIIMBBICISCTEBEINE T, TR
)a—LlFTART. I4— ’}"7”/ Z(qgroup) ZREEBHTIo IL— T 7AMIL AT LDY
TRV a—LICO#—FZHRETDICIE. ROFIBICREVE T,

1. 74—2YR—bZ2BMILET,

sudo btrfs quota enable /
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2. YRV a2a—LOUXEEFLET,
sudo btrfs subvolume list /
I+ —RIBEEFEOY TR a—LICOARETETEXT,

3. FIDFIETRIRSNIET TR 2a—LDIDIC #—R%RELEF T, TR a—L4
& /INZ(/var/tmp7R &) F7=130/SUBVOLUME 1D (0/27278)DEBE S5SNI K > THBIT
TF9, RIC. /var/tmpll5GBD U # — 2=/ ET AP ETRLE T,

sudo btrfs qgroup limit 5G /var/tmp

B & /8 ~(5000000000) FE/3 (5000000K). X73/8 ~(5000M) F7ziF
FHANA LEG)DVTNADEMUTIEETEX T, BRELTESNZ I IRIZVE
BDEY, ThiE. 102481 ~=1KiB. 1024KiB=1MiB&L7ZH'5 T,

4. E%ﬁ@a#_a%_%‘:_g-5{l:‘;\ ;KODJ‘?\/ F%@E}Eﬁbi—é_o max_r‘fer@“:\ 77_‘__
ANA FBEATRRINET,

sudo btrfs qgroup show -r /

O > bh:or—zommt
BIGFEDY +— 22T BHBE. 74— F 1 X%ZnonellRELF T,

sudo btrfs qgroup limit none /var/tmp

BEDODN—T4>2a> eEFDIRTOY IR a—LDU+—R2YR—bE2EMZTS
ICl&. btrfs quota disableZ{FEHAL 7,

sudo btrfs quota disable /

FHIC DUV TIE. man 8 btrfs-qgroupd & Ufman 8 btrfs-quotaZBEEL T 2T
W Btrfs wiki (https://btrfs.wiki.kernel.org/index.php/UseCases #)MDUseCasesR—TZH
FHAEmRARH INTUVET,

1.2.6 Btrfs send/receive

BtrfsTld. 7 7MW RTLDREZ X v TF Y TR1ODRF YT ay b ZERTEF
Jo. SnapperTid. T ZIECDHEEZERL T AT LDEERBROR Ty T3y bz
BT 2 2T O—=ILNyI%BREICLTWE Y, 7272 L. send/receivetéger X+v
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Py b EHBETRE. VUE—MDBAICZ 7ML AT LAOOAE—%ZER L TEET S C
CHTEET, I zlF. COBEBEEFRALTAYIUXY RN I TY TERITTEE
ED

btrfs sendi2fEi&. ALY TR 2a—LD2DDFHAAAERAFT v I3y NOERRHE
LT. ENZ 7 71I)L X IESTDOUTISEIE L £9, Btrfs receivelfEld. sendd<Y >V R
DIERZEELT. TNhEXFvFoay MIBERALE Y,

1.2.6.1 BIEEM
Btrfsdsend/receivetépeZ ER T 3 ICId. ROBHZHBI-ITHELHD £,
o V—Zfll(send) & Z—4"w MMBl(receive)lCBtrfs 7 7 1L AT LADNKE T,

* Btrfs send/receiveld R+ v Fo v FZigETR72H. TNENDT—XHBtrfst 7
R a—LICEETIHENHD 7,

o V=RIDXF v T3y MIFGIAFAABERTHEIVEDDHD 75

e SUSE Linux Enterprise 12 SP2{ £, £ & D EHLW/N—23 > DSUSE Linux Enterprise
I¥send/receivez 7 R— L TWLWEH A,

1262 AVTVAXVZILNYITT VT

RDFIETIE. /data(V—RBNDA > T X>RIJLINY DT v T% /backup/data(X—
7y MANICERR S %358 %= FIlC LT, Btrfs send/receive D BEAN L ERAEETRLE T, /
dataldH 7R 2 —LTHZIHRELRHD £9,

FlE1.1: M8ty b TS

1. V—XRAUCHEER Fv 7> a3y T DOHITldsnapshot 0 WS &R ZER L. 1D
TARVICEFTAFNTVWR e ZRELE T,

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

FLWH TR 2 —L/data/bkp datahMERENE T, CHUIIRDA VT UXE)L
Ny o7y TOEELLTHERINSDT. BRBICFEFLTEBENHD £7,

2. AR FyFoay bhEXZ—4y MIISEEL X9, CNISHHIDsend/receiveiZ{ET
HBH. BEBRAFTYTIay hEXETINELNHD £,
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sudo bash -c 'btrfs send /data/bkp data | btrfs receive /backup'

2=y MANCET L WY TJ7R ) 22— Ly /backup/bkp datahMERR SN E 95

VHEY b7y TITHRT LB, AT UXZILNY I Ty TR IERLT. BEDORF v
Toay b eMRIORF YT ay hOEREZ—4 Y MIISEETET XY, FIBEIXEICEL

T,

1. VRIS LWRFT v T ay bZEBR L £95

2. ERE2—=7 v MIIIOXELET,

3. A7 avimlloRFy T ay hOBFRERXEI)—2T v HBVIEEDOM

FEITVWET,

FIE1.2: AT IR RINY I Ty TDRIT

13

1. V=RAIUCFHFLWRFT v Foay bzERL. FNDTRTICETIAEFNTVSE

ZHERLE T, XOFITIEF. XFvF> 3w blbkp_data_CURRENT DATEX WD £RETA
FTLWTWVWET,

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

FLWH IR a—LAL(fze ZIX. /data/bkp data 2016-07-07)DMER SN E To

CLUEIORFy gy FPEFTEICER LR Fy o3y hOERER—7w MAISE

FELET, ZD=HICIE. 7T 3> -p SNAPSHOTZEAL T, UBIDRFv 3y
FaEEL XY,

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

LW TR 2—L/backup/bkp_data 2016-07-07HER SN E 9,

. TR, FNETNOAIC2DT DL BEFH4D2DRFTYy T3y b FEETRZCIZED

9,

/data/bkp data

/data/bkp data 2016-07-07

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

BT BICIE RDID2DA T a>hHBhET,
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s MAEDRDTARTDORF Yy Foay RT3, COA T a>DHE. WA
DRAIDEDRF v T ay MIHO—ILNY I TBIENAIEETH D EREEFIC.
ITRTDT—EDEREFRIFLTVWBRLICADET, chUEDT I 3wk
EHDFRHA REIDA VI IVXAVRZINY I Ty T2RITTHEIICIE. &E
WE2BBDRX Yy I3y basendiBEORE L TER TS CITERELTL 2
T,

o V—RANCIETRFDRAFTy T ay bDAZFRIFL. Z—7 v MUIZIZTARTD
ATy 7T ay beRET 3. COHED. MADRIDEDRFy T 3w ki
HAO-INYITEET, V—RATHEDRFv I3y bAanO—ILNNy D
HRITITBICIE. 2=y MUIHLSY =S, BFEBRXAFTY S 3w hdDsend/
receivei2fEZz 1T L £ 9, V—XAITHIR/FZIREEERITLE T,

s WADRAICERFDRF v Foay bOAZRFRFT D, CDHETIE. V—RAIT
RS NIERFDRFT v T3y hERUREONY I 7 v THE—7 v MMIC
HODET, FEHPDRXFTyTIay MIO—INYITBEILIFTEEEA. V—2X
Al 2—47y MUTHIRR/BEIREZRITLE T,

Y =RANCRFDORX Ty T3y bOFERIFTBICIE. ROOARY FZRITL
95

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

RADIAXY RTUBIDR Ty P ay bzEBRL. 2BBDOVY RTHREDR
Fv T3y bD&HEI% /data/bkp datallZEL FF 9, ChICKD. Ny o Ty
TENFBFDOXF v T ay MMEEIZ/data/bkp data WS EHEIICAED £95,
ZORER. BICCOYTR) a—LBAZA 7)) XZ)LsendiBEDFH & L TE
BTE%d,

b. =47 v MMUIICERFORXFT v a3y bOAEFRIFTZICIE. ROOATY R%EE
TLEY,

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

BROOIARY RTURIDONY I Ty TR Fv T3y hxHIBRL. 28B0aY Y
RTIRIED R F v 3w bD%REI% /backup/bkp datallZEL£9, Chilk
D, RIDNY O T7w TRy T 3w MMIFEIC/backup/bkp _datal LSRRI
BOET,
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O EXhUE—FE—T Y MIADRE
AFTwTFoay bz )E-bIIUISKETBICIE. SSHZERALE Y,

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

1.2.7 T—XREERBROTR— b

Btrfsid 7 — X EEHREH R— b L X, EDIHDAHELLT. 770X TLADE
HoRE—JOvo%z. HBAML—2O—>3avilHd. 07OV IDID>OIAE—%
8RB VU TEZIHZ £9, SUSE Linux Enterprise ServerTld. 7 71 R T L%
2F vy L TRA—70Ov 2% F v 9 Sduperemove”’ —)LZIRMELTVWET, CDYV—
IWZBtrfs7 7ML AT LATHEALIGE, ZE I3 7OV I 28GRI S TEE
Jo duperemoveldT 7 A FTIFA VYR M=ILENFHA. CNEFEETEEELSICTBIC
& /N\w—< duperemove 1 > A R—JLLE T,

Q szt =R
SUSE Linux Enterprise Server 12 SP5 qpss&5Tid. duperemoveld 7 7 1L X F LD
SEHR WS BRICIBELTOWE A, DV —ILIE. RETYS VA X=IRE KED
JOvohHET 28N H 2 10~50BDRBET 7 1 IILOEEBRICERT 3
CZEELTVED,

duperemoveld. 77 MDA EMNIEBTEZH. T LI MV EBRHICAFY>T3
CCHTEED,

sudo duperemove OPTIONS filel file2 file3
sudo duperemove -r OPTIONS directory

ENMEE— RICIF. FRAAAFERECEEHRD2OMHBD £9, iAHAAFEHE—RTRERITLE
BE(-AXM Y FZIBELBRWVW). BESNITI7AILELEFITALI NI ZIF v Y LTEE
JOvoFzvoL. HAOLET, ChidF. EDT 7ML X TLTHHEEL £75
EEHERE— R TDduperemoveDETI. Btrfs 7 71 ILO AT LTDHA Y R—EINTLE
T MESN T 7AIILNELIETALI M) ERF vy LI, BEELTVWS IOV VISEE
BERRAICXETINE T,

SHEIC DL TIE. man 8 duperemoveZEE L TL LT,
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1.3 XFS

KK IRIXOSHD 7 71 LY X7 L% ER L TSGIAXFSORFEZFIm L o DIk, 19905
RYJEAT T, XFSORREBEIZ. NANT =X RAD6AEY bDv—FILT 7AW AT L
DIERRICE D FERBICHEL WO Ea—Ta0 VI DREICHIET 5 Z & TL7. XFSITKHFE
BIFAINERETBZRTHEBICBNTULWT, NTIYRON—FI7ZBYIERALF
Yo XFSI&. SUSE Linux Enterprise Server®7—&2N\N—F74>a>BAOT 7+ b7 71
YRATLTY,

el XFSOEERaEZ—R I NI XFSH. NA IV ROAVEa—T1 VT DHREHFT. it
DOy —F VT T7ANSRT LOBABFHREEF LR > TVBEALNDHD £

131 7Or—>a>dl—TEEALEERT—5E Tt

XFST7T 7AW R T LDERBFIC. 771N RTLDEICHZTOvITNAT R FL

WH A XZH D8 DU LDFHOEHICHEISNET, no%z I7Or—>a>diL—F)

CHEVET, E7O5—>a>JIL—FiF HMEDinoder EE 74 RV AR—IAZEELE
o RAMNICIE. 7O —> 3> dIL—T%. 1207 7ML AT LDRICHZIERDT 7
AN ATLERBRICEHTEZXY, 7OA75—>a>JII—TFIEEWVMIHIZILTVWSHDT
IERWES, ERo7O75—> 3> —T2h—IDS5EBICT RLAIBETET S L)

SEHHHHD 9, COEEEIZ. XFSOEWRT—FEU T ICKE<EMLTVWETY, HiL
MHEosgnwrOsr—>a>JIl—7iF. EE SILF IOV ITFLDZ—XICELT

WXd,

1.3.2 TARTAR—ZADMENLBEBIBICKDZ/NTM/NT +—<I >
2

EEFAR—Rinodeld. E7OT7—> 3> FIL—TARDB -Treell &> TUIEBEINF

o B U —DIFEAIZ. XFSONT #—I 2V RERT—FEU T4 AREI<ALIETVE
Jo XFSTIE. 7O R Z2DEIL CEID Y THWIET S NEMEZID LT, #FHLET, &R
BINTWB FZ o802 3 VIFRAMOARICRES N, BYIBREDAR—IANERINE
Fo XFSlE. CORARTIX. T—2ZERICIEZECIC(Z 7ML RTLOEDTOY TI2)E
MTBIDRELTVWEH A, REABELRREDHEBET. COREITBERED)TNET,
FEMICERINE—BT—2IF. T RVICETAEFNEH A XFSHT—2DERBDRE
SRR RET B ETIC. TOREELRITVWENSTY, TDKSIT. XFSIE. EFRAADN
T4+—IXVREBLEIE. 77NN RATLDISITA Y T=oarmmOESEEd, BET
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O7—>avid. BOT7 7ML RATLEDEZAHFIRY FOEEZ FFREREDHE5
TDT, EFIAARICT SV aDRELIEZBE. T—2EEINELICERZ ML E A
Dxd,

133 EFEIDHETISKBE T 7ML AT LOEHED[C]E

T=R% T 7AW AT LICEZATHIC. XFSIZT7 7 IILDRBE TREZIIR—%E [F
¥y (FuFOT—hk, BRIEIDYEQOLEY, LA 2T 771 X TLDORKKFILIZKIE
ISR LET, Z7T1ILORBD T 7ML AT LALEICHDETZ D BVDT, /N T A+ —
RYANEELFT,

Q T HLUXFSHT YT 20T 4—T v b
SUSE Linux Enterprise Serverld/N\—< 3 2 1200%. XFST 71 ILS R T LDF L
WIFAYTe X0 T =< v b1 (V5)ZHR—bELTWET, YaSTICK > TIER SN D
XFST 7AW RTLIE. COFLWI+—Iy b ZFEALET, COTF+—I Vv LD
FAHFRICIE. EXFSXRZT—2DEHF v I L. T77ANRATOHR—b &
SUIDDT 7AW T ZREDT VLG A DTG R—EHHD £,

DT +—<w k. SUSE Linux Enterprise h—=JLM3.12& D FHWLW/AN— 3

>, xfsprogs®3.2.0& D EWVWN—2 3 >, KX USUSE Linux Enterprise 12& D Fiic )

)—REINTN—2 3 VDGRUB2TIEHR—FEINT TOWEEBAL o DI XIFE. C

NODFHREZGER/ICIBVWIRTLANSDH DT 7MLV AT LZERT 2HELDH
3HaICBEEICEDE T,

XFST7 7AW AT LEEHWSUSEY R 7 LA FlFMDLinuxTs AR Ea—>3>k
DHEEERMHIMVERIZEIX. mkfs . xfs AV REFERLTFHTI71ILOXT LA

HIA—IVELET, THICED. HWT +—< v FTXFST 71 LY X T LHMER
SNET(-m cre=1AF2a>EFERT3HBEEMRL)o

1.4 Ext2

Ext2DFCIRIE. LinuxDEE DRI THDIEFD £9, €DHIF T o 7cExtended File
Systemid. 1992F4BICEREIN. Linux 0.96¢clciE TN FE L7z Extended File System(C
BEEFIEREENMASNTEE LT LT EXQIELINUXT 7AW AT LE LTHE
ICOIEDIEBICBVAIZR TVE T, TR Sv—FILT 7ML T LAMER T, [
BRFENIER IS Ao el EXROBEEMIFETL £ LT
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EX2DFSICET2BEVWENEHRO L. WO TELLFFEFN. ELTETH—EORETFTEL
DLINUXA—YHSFENBLINUX T 7T AT LTHZIBERXIBMRTDIDICRIIBET,

B4 EE

M5 HBIIEE] THRAEXR2IE. TEIXBRHBEHIMZ SN, ARBT X MHE

BEINTETE L N5 F. EXRQIFFERICFEMEN TV OFEZEF S Z EHZ L)
DTL&De FZ7AMINRATLDERBICTIURTYNTET. AT LD EREELE LT
G e2sckid 7 7AW AT LDT—R2DRZRABLET, XXT—RIF—EBLK
WRREICED. T% TNTWET7AIILeT—27Ov71d EBEDT1 LU~ (lost

+found)ICEFIAENE T, Pv—FIL T 7MILS AT LEITTEAYIC, e2fsckid. Ff
x@*hhb?#@X&T RIZTTIERL, T7AIVSRTLLHEDHRLET,
DFER. Dv—FTINIT 7N RTLADNOATT—RETEF TV I TRDICERT H
BORVWKRBZELEY, 7717 RATLOYA XD EDEIH. COFIEIFI0S
FRFENULEEBTZEDHDET, LI >2T. 5TAREZRBETREDLS
BY—N\TH. EX2ZEIRT B CIFLEFE LS HDFRA Te/EL. EXR2IETvy—FIL
EHIFE Y. DIDBAXEVEZFEREITZETEDT,. D771 AT LALDERE
ZehHD £,

BRABTYITIL—Fi%
Ext3ld. Ex20A—RER—XE L. EXRDFAVTA AT T A=V R EXEZT—4
T4#—<Iv rBHBHEBTIDT. EXRDSEXXIAD T Y FH L — RIZIFEEICBSZS T,

1.5 Ext3

Ext3i&. Stephen Tweedielc &> TEREFINE Lo IOIRTORERT 7ML AT LLE
IFEAD, EXSIEFREICHLVLERFHERICE DLW TWLWADITTIEH D £ A Ext3lE. Ext2%
R=ZRELTWVWET, cNB2DDT 7AW AT ALIE FEBICUTVET, EX3T7 71 /L
AT7L%E, EX2T77AIN AT LADEICERTZZEHBEZF T, EXRQEEXBDROHEBEELRE
Wi, EXBHOC v —FILEHR—ELTWVWE Y TY, BT L. EX3ICIE. XD3DDE
ERFRAHD £

151 EX2h5DBRZTEEMEOEVWT Y TIL—F

Ex20D 01— R, EXB3HRERT 7AMILO AT LATH B ZBREICERT B7ODRBRNIE T
BICAD £ LT EXt3TIE. EX2DEEMES FUOBREMDEXITHREASNESy—FIL T 74
WO ZXTLDFRES FLHMEINTUVETY, ReiserFSEIIXFSO LS BRMBDT 71ILT R
TLNDBITIEDEBRDFRDBDIDD X (T 7AWV ATLEEDNY I Ty T=ER L. B
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TET 7N AT LZHFRICIER T ZHEDHD £9)H. FNEIFERD, EX3ADIEIT
EEOTRTLET, 77MIINSRTLALARZHIIERLEL TH. TNHTEICHET S
CIFBRSBVD T, EXBBADBITIIIERBICEETHLHDET, Dv—FILT 7ML AT LA
DTV TITL—RERBLII3HEOEXR2ATLOEEZRICAND . ZLDVXTLE
BEICE > TEBHEELGERFR EAD BRI EEANBZ ICHHMID FT, EXSHSEXR2ADH T
YOL—FRH, Vv FIL—RERLIFEBRZTY, EXB3T77AMILRATLDT R IY b %E
EBICTV. EXRT7 7ML AT LELTBYYRLETD,

152 EHEEC/NT7A4+—<T R

MO v —FINT7AINTRATLIE. T XETF—2DH] 0)‘\/“'\"—7‘}1«77]3—9%:@1291

WET, DFD XET—REFBIC—EBLIEREICERFINE T 771X TLDT—
FBEMEICDOWVWTIE —Eﬁﬁﬁﬁmkﬁﬁ*hébHTﬁﬁbiﬁho&BH\XQT X

Er— &@ﬁﬁh_/i%?éck')aﬁ ST TVwEd, HFEEI OEEWEIHRAEZYAXATEE

9o Ext3Ddata=journal E— RZBMICLT=HE. BADRE(T—XDOREM)ZRIBLE

TH XET—ReT—2OMADS vy —FIELETNBZDT. AT LOEEIELS AD F

o HEEFTL W7 FO—F I, data=ordered E— R%ZFERETZETI, Ik, 7—4&
EXRT—RAADTEMEZRIELEFITH. Pv—FILZEBHITIDIEAZT—EDHTY,
T7ANIRATLRSANGE 1DDXRET—ROEFHICHIETEZIRNTOT—RTOVI%
IRELET, cNHDTAYIIE. XET—FDEHFNIT 1 AVICEZTAEFNET, T
RONTA—IXVRZBHICTEIEBL XET—RET—2OEAICEAT 32— B %ZE

MTEEd, 3EBEDA T avid. data=writebackZFEHATB I TY, N, WET3
XRATFT—=RET Y —FIJUCAZT YR LTERT. T—RZAA VT 7AINSRATLICESZAD

CCEAREICLET, ZBLDGE. COF T arid. NT+—TVADETRECEIOSN
TWET, LH L. IO 7 7ML R T LOTEEMIEEINEZ—AT. 77y akEiE
ZERELIEETIE. dWT—20RT7 7MIILARICBESIETLESHBEMLSH D £, EXt3T
I&. 77 A4 LT, data=orderedd > a3 v EFEAL X,

1.53 ExX27 71 ILY AT LD SEXC3AD LA

EX27 7ML AT LAZEXSICEIET BICIE. ROFIEICREWVE T,

1. ExXtQ3 v —FILDOERICIZ. tune2fs -jZFroot1—H ¥ L TEITLET,
COFER. TTIAI DN A—=R%FERLTEXG3V vy —FILDMER I NE T,
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Sv—FIOY A IELVSvy—FILEEBRETEEZT /N1 XZIBET BICIE. tune2fs
D EHICEES Yy —FIA TS 3 size=B5 & Udevice=%#EE L T. ETLZ
o tune2fs 7O S LDFMICDOWVWTIE. tune2fsDY a7 ILR—ISH#BBLTKL
TEw

2. 771 )/etc/fstabZrootI—HE L THREL T, ZYHITEAI3N—TFTa0>aVIlEES
NTWBT7AINIRTLIA Txext2h Bext3IlCEEL. TOEERAZFELE

ER
CUCEKD, Ext37 7 ’r)l//ZT-[-\b\mb\E&k_knéijtugb £9, ;@ﬂ%%ﬂz%‘;\ /X

@@Et@ﬂﬁkﬁxﬂkﬁ D i —a_o

3. EXBN—FT > a>e Ll Ty b7y TN — b T 7AW RTLZET— T 3IC
(= eXt3Kde@Q:E\/:L_)L%lnltrdL—LbDL/ij_o Nl (= /kig%?i—bi?o

a. /etc/dracut.conf.d/10-filesystem.confZR< AMER L. XDITZEBML X
(GBI DZEFISFREL T EEL):

force drivers+=" ext3 jbd"
b. dracut -fOXY Y RZZEITLFET,

4, AT LEBREEHL X,

1.54 Ext37 714 IL> R T LDinodetr 1 X Zinode#k

inodellld. 771 RATLAROD T 7AILEEDT Oy VUBICEAT ZIBHRAEININ
9, IERLIEBEHECACLOT=ODAR—X%inodeNICFEIRT D78, Ext3DT 7 #J)L &
Minodetr 1 Xi&. SLES10T®D128/X1 kH 5. SLES 11 TIE256/N1 MCIEREINEL

7oo SLES10CLEBRL T. SLES11ETHLWVWEXS3 7 7ML X T LR 1ERR T . RO
inodelC T R3FERBDYTINET IAILFDIR—IDEIF2EBICHED. T71ILO AT
LRAD 7 7L L TERRIBER AR— R, TV HRLAB>TVWET, LEHA>T H
HDinoder 771 ILEWNBTBDIC. SLESI0LEDEX3T 7ML AT LDIBELDKEA
N—=—T4>a>ERTIBERHD X,

FRHDOEX3 T 71 R T L%VERLT 3. inodeT—7ILAD AR— Rk, 1ERRATEER
inodeDFFICXTT L THANCEIOYHTENTWVWE T, /N1 FMY/inodefBlDttRE, 771l
AT LDYA XK 2T, inodeBDERIWRED XS, 771 AT LDBMEREINS &,
N R /inodeBD N1 FEOZEIR—RIZH LT 1D2DinodeBMER TN E T

number of inodes = total size of the file system divided by the number of bytes per inode
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inodeDUCE > T T77AMINIRATLRICHFRETEZ 7 71ILOBEHREDET, DFD.
7 71IICDE1IDDinodeTY, inodetrr DA . FIFERIEEAR X R— X DHFE/IMINT
5937, N1 F/inodeBDLEERDT T +JL bH. SLES10TD8192/\1 kH 5. SLES
11TIF16384/N1 MICEBRA TWE T, COD2EICHERLERICKD. ERRRIEER T 71 IL D
I&. SLES10EDEXt3T7 7 1ML R T LATHEEFE o T BDF R ERD XY,

O =2 BEOES T 7L Y X T LADInodetf 1 XDEE

inode®E D Y THIX. inodetr 1 /N1 F/inodeDLEERDHEEZTZ B I
TEEPA BRIBJRED T 7AIIN AT LZBEEMRTZN. 771V AT L%k
TLAERWERD., FHEDinodelIFBETET FtH A, inodeDBRAEEEBZ 2. 771l
ZWSDONQHIBRSBET. 771NN AT LEICHRO 7 71 IILEZERR T CIETE
FtA

FROEX3T7 7ML R T LEER T BBRIC. inodeD XR—RFEHE%* > hO—ILT 378
Dinodetr 1 XL /N1 bE/inodeMDEER, LUV T 7ML AT LED T 71 LD LER%Z
IBETAEWTEEXY, JOv I X, inodetr1 X, XU/ FE/inode D LEERAD

1EE

INHBWESIE. Jetc/mked2fs.conf 7 7T ILADT 7 # )L MEDNBERHINE T, ¥

ICDWTIE. mke2fs.conf(5) N aT7IR—JHEEBBLTLETL
KOHARSA>EFERLET,

21

e inodetr1X. 77 #JL bDinodetr1 X1£256/N1 b T9, 20EET., JOvIHa1X

UTD128UED/NA IDEZIEE L £9(128. 256, 51272 %), Ext37 7 ’r)L/ZT
LTHARBME F2IFACLEFER LARWEEIE. 128)\1 FDAHEFHAL TSI

NA F/inodeDLLE: 77 )L bD/NA FinodeflD ERIZ. 16384

NA RTY, BRER/NA F/inodeBD LRI, 20RFET1024/N1 MU E

(1024. 2048. 4096. 8192. 16384, 327687%¥)T9, CDfEIF. 771 I> AT LA
D7AYvIHAIEIDNELIFTEZ A BELGS. TJOVITAXIE. T—R%ZK
MIBTDICERITZIAR—ADRNF Y IEDETY, EXt3T7IIL AT LDT
JAINb0oTOyv oY1 XIE. 4KBTY,

. BT IBERHDZ 7 71ILDOR YA X%, BETZ2BELHDFI, &
ZE. T7AINSRATLICBEODNESB T 7AIINEZFH DI CICRBIBEIE. N1 MY
inodeDLEREZ/NEIHICIEETNIEL. inodeDFEEP T ENTEET, 771>
AT LICEBICKER T 7AILEANBIESIE. N Fiﬂl/modeéﬁ(@tb$%j€=’f&bhﬁa
ETETFEIN. FNUICEL>THEINDinodeDEITRD £,

—HZRYIC. inodeDFF. BORLC BB EDIEIZITTZADEERTI, inodeDFHH D
BBEFTCT7AILDBIERBITNTVEE. REBFICBETH>THTr A7 LDT 71
DRABICHEZELTLEVE, mode@iﬂlh‘%?‘%f\ 771D ERBICKEIVEES

Ext37 71 )L2 X7 LiDinodetf 1 X &inode#q | SLES 12 SP5



E. EEEED DB EHRTINFELTH, TNEZFES LD TEE A, BER
5. iNodeAICFERINIEAR—RICHRD I 7ML ZERNT B LIFTERVWHAST
ER

EXt37 7ML R T ATIREBM X IFACLZFEARA L RWVGEEIE. 771 X7 LDIER

BFIC. inodetrr X & LT128/81 k. /N1 ME/inode Db ¥ L T8192/N1 F&ZI8EL

T. SLES 100ENMEZEITT B2 EHTEEX T, inodetr 1 X & /N1 F/inodeD L% 5%
ETBICIE. ROWITNHADAE=ZFERHL X,

° TRTOFMEXB T 7IINDTIAI MEEZEETS: 7TF¥AMIT1 R T /
etc/mke2fs.conf7 71 )LDdefaultsto > 3 v EZEL T, inode sizeH &K
U'inode ratio%z. LT S3T7T 74 MEICEREL 7. EDMEN. IRTOHFRD
EXt37 7ML AT LISERAINE T, Tt R,

blocksize = 4096
inode size = 128
inode ratio = 8192

e AXVEKRSAYT: EX3T7 7MWY R T LEER T BHRIC, inodetr 1 X(-1 128)H LTV
N R /inodeB DR (-1 8192)% . mkfs.ext3(8) IV K F7-Idmke2fs(8) Y
RICELE T, e xiE. XOOAXY RoWwshhzFERLET:

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

o YaSTZ{ER LT XA F=ILERC: 41X M—=ILEFCFRDEX3 7 7ML AT L%
BT 2 B2IC. inodet 1 X & /N1 FE/inodeDLEREELE T, YaSTV#—< v
REDA T2 avICHBIN—TA42a>DRER—IT. N—T4>23>DT+—< v
FEXC3ZIEIRL T AT a0V I LET, 77AIN AT LA T a4 A
7OJ T, 7Oy oY1 X (N1 BN, inodeZ DA b LTI/ —FRDHA
ZRAOY PRI VRY I ZADS, FLDEZHERL £,
feezid. 70 o910 (N FEAM) ROy FE T VRy I 2D 54096 % 3R
LinodeZ /N4 ROy TR TRy I AD58192%FRL. i/ —FOHA AR
Ay AT VRY I IN5128%FRL T OKZO v oI LE S,
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TPAIWV AT LT T3

ARSMRE (FOv2840) (L)

noneg

TRvIHAZ (7134 MEAL)(S)

auto -

inode Z& @/ MEL(B)

auto -

root AICF#TH7OvI0DEE(R)

5.0 |
v REOFIvIEBEMNICTS

i/ —RDHA (1)

|.dEfauLt - ‘

v FALIR)A T v AEEE(D)

. ALTH) FevEn©| | ok |

o AutoYaSTZERA L 71 > X F—JLEIC: autoyastd 7O 7 71 )L T. fs options&
%R LT, opt bytes per inodeDLtERDE%. -ilC¥ L T8192
IC. opt_inode densityDfEZ-NCK LT I28ICRET D ENTETET,

<partitioning config:type="1list">
<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>
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<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>

M DWW TIE. http://www.suse.com/support/kb/doc.php?id=7009075 2 = BB L TL £
TULVSLES11DEXt3/N—T« > 3 >Ilid. SLESIOTHRINTE 37 71 )LD50% L HIEINS %
CENTE EHA) BERMERXET009075].

1.6 Extd

20065 IC. Ext4IIEXt3DEME LTEHBLE LTze RRKITIVXENAS DY A XDHRY 2—
L. BKIGTENA FDHA DT 71, BLUVEFROY ITFo LI M) EYR—FT
BLICEDT EXCBBDRA ML —JICEAT2FIBRZREL X LT, ARRIC. BEJOvIEID
T 77N RTLAFIVIIL—FUOKREBEBLRERILBYE, SEIEB/NT -T2 &
EBRSENTWVWET, £, Ext4ld. OPvy—FILF v IV LOYR—bBXUVF/HWENMT
DRALIARYTORBICED, EHEEZEOTVET, EXt4iICiE. EX2B L VEXXBE DTS
BEFHEHBELHD., EE5DT 7ML IATLBEXME LTII Y M TEET,

1.7 ReiserFS

27— —=ZH 5 R/HICEEREE L L TRA SN /ReiserFSI&. SUSE 6.4L4%. 2.2.x
SUSED—RILDA—FILINy FE LTHARBEL 4D £ L7, ReiserFSid. Hans Reiser&

NamesysBIRF— LI L DERET I E L7z, ReiserFSid. Ext2IcXh 38N HERE TH 3

CEZRALTE X LTo ReiserFSOEBLFR[E LTIE. EDMEHNLET 1 XTI ZAR—ID
ER. KDBNITARIT7IVEINT+—I VR SDEEBI Sy alblE. $LUT—
RSy —F VI DERICEZEEEDORLELNHD £,
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http://www.suse.com/support/kb/doc.php?id=7009075

@ ==: SUSE Linux Enterprise Server 12T MDReiserFSD# 7K —
k

BIFZDReiserFSIN—T 1 > avid. ¥1JL—> 3 >FAIC. SUSE Linux Enterprise
Server 12051 724 LHIFHFHR— kI FF, SUSE Linux Enterprise Server 12
5. FLULReiserFST7 7 1LY AT LDOERIEH R— S ha<B@b L1,

1.8 HR—

fENTWBAMD T 7ML R T L

F1L1 TLnudEETO 7 7 1LY 27 LD A4 71 & Linuxd"R—FLTWBDWLD
MDT 7N RATLZERILIEHDTY, TNSIFEIC. MOBEDX T 1 7RNELA X
L—=T4 YIS RTLEOERMS LV T -2 OHREIMZRILY 52BN LTHR-

FENTULET,

RLLLINUXRIRTD I 7MILS AT LDRAT

771N AT LA
DA

cramfs

hpfs

1509660

minix

msdos

nfs

25

BLE

Compressed ROM file system (E#&ROM 7 7 1 LS X 7 11): ROMFAS
DEBENIHRAAAERT 7MLV AT LT,

High Performance File System (NANT7#—<X > AT 71X
TL) IBMOS2DBET 7AW AT L GARDERE—RT
DHYR—bEEINFT,

CD-ROMODIFAET 7 ALY AT Lo

CDT7AINRATLIE. ARL—F 0 T2 T LICEET 234
MNE7Azy hZRREET2HDT. LinuxTRIICERAINT
T774IWVCRATLTY, WETIE. 7AvE—Ts RTBDODT7 74
WORTLELTHERASINTVWETD,

fat. DE D HYPIDOSTHEHINTWE T 7TILSATLTHD.
REBSESERIRL—T A VI RTLTHEATNATVET,

Network File System (%2 T =0 7 7A1ILRATL) [ %y b
J—JROEEDIAVE2a—RICT—XEEATE, Xy T7—72
BETT7 IR EZNHE5ETEXT,
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Z271IVRTL §HEA

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. & X U'Coherent(PCAHDERAUNIXS X T L)HYE
o

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

umsdos UNIX on MS-DOS(MS-DOS_E®DUNIX) - iZ#fat 7 71 LY X T LI
BRIN. FABT7 71ILEZERT S EICK DUNIXDERE(/N—
Syyav. Uy EWI7AILR)ERELET,

vfat Virtual FAT: fat 7 7 1L A7 L%Z IR LD DTIT(ERWVWI 71U

BEYR-—FLET),

1.9 LInuXIRETOKRBEART 717 ILTR—F

W Linuxid. BAT77AILHFA T LT2G6B23MNA M)EHR—FLTWELT £
foo 774N ZATFLICKIBET 7L HR— ATV TOWARWLED, 328y hXFLE
TOBRAT 71T+ ZIE2GIBTT,

RTE H@?«T@ﬁ$7 4»/27Atu LFS (KIRHET 7 1 ILHR— M) i
LTWET, LFSI. 2R BN PDBRATFAINYA B R—LET, =
12 TO70LBLVT 7 4»/XTA@?ﬁﬂ42M/T{X77T 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
4%92?A®%ﬁﬂ41@7?42771—7vF\MB7D/7#4HJLﬂﬁ@ﬁk
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 CfEFRRIREAR. &

FSRAABHDT71IL R

T L)

ReiserFS v3.6 16TiB 1EiB

XFS 8EiB 8EiB

NFSv2 (2541 77> L) 8EiB 2GiB

NFSv3/NFSv4 (2 >4 77> & 8EiB 8EiB

181)

O ==4E

K12 T 774NN BELVT7AIINSRTLADRRY A (A T4 RI T 44— Y

B AKIBTOw OB ) 1d T4 RO T 4=y FROFHIPRICDWTERBL TULE
Fo Linuxh—RILIF. BIETBZ3T77MIILET 7ML RTLOY A XIZDOWVWT, JHB
DOFPRZERL TVWE T, BIEOVHIREICIE. XA T a>hHb FT,

7271IHALX

REY FYRTFLTIE. Z7AILYAIM2TB QYN MNEBRZICIETEE
Ao
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T77AINSRATLDOYAX

T7AILYRTFLDYA X fA2PNA FETHEETT, LA L. TOIR
3. IMEEATTRER/\— R T 7 HBSETREREFE%Z LB > TULWE T,

1.10 Linux®OAh—IJLICHBIFTBR XML —DHIPR

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

H—XRILDFRZFREHTVET,
R13: A FL—COHIR

2 ML= DikEE
HR— FINBLUNDR A

B—|UNH=DD/INZADBRAHK

HBAD &= AEK

ARL—TFTAa VI RTLHT=DD. TN\
ARZAIYN—TILF NI EINZADBRKREK
(B8t

RATAA(TAYITNAZAIL)

il PR
2—7"y b #7110 16384 LUN,

77 AL TEHIR, Eheno/NZhN
BEOLUNE LTHRODNE T,

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

HEHIR. EEOHIRIF. > X T LDPCIR
Oy hOEBTREDET,

$91024, REOHIE. EXILFNITNA
ADTNARBEXFIORTICE>TE
BOFERd, CHIETILFNANRXY—)LADO
UINTILRERTHD. COFIRIE—EE
BRBGRIFIBERITCHTEET,

R AS8EiB,

111 774N AT LD TN a—Ta 20

AIETIE. F77MILZATLICEETZV OO DOEHMOBEEYE. ZXS5NBZERFEERICDOWV

TEPAL £,
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1.11.1 BtrfsT5—: 7 /\1 RIZZEZEIFEH A L

Btrfs7 7 1L AT LZFERLTWVWRIL— M/ )N—TFT1 2 aVIcT—32EFADRBRLLAED
9, INo space left on devicel] ¥WSIS—HRRINFET,
EZZOoNZERL COBEDEREKICOVWTIE. COBDBEEZBBLTIEIL,

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

Btrfs7 7 1 JL> 27 L TSnapperh'#fEL TWLW3IHSE. No space left on devicel H'5R
TINZM&EIF. BEIF. PRTLEICXFy T3y b LTRESNTVWET—2H%
TEBRDICRELET,

Snapper®5 WK DA DRXF v Foay bzHIRTZ I TEXRIH. Xy Toav iz
TICIFHBRESNABVD T, BERBEDEBRESNBRVETEELDD X7,

Snapperh*5 7 71 ILZHIBRT B ICId:

1. wWRIVY —ILZRE T,

2. AV RZFOYTRT. 7222 Totrfs filesystem showl C ASL T,

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,

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,
sudo snapper -c root list
5. Snapperh 51U EDRF v Fo a3y b ZHIBRLE T, ROLIICATILFT,

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 ( 7612 V=27 7L X L) ZBRLTLKESV, XRFTyFoavhk
=27y TREIEY ZREMIE. EMPTY *. NUMBER *. & K U'TIMELINE * T,
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 =TV 20XV D DDHBIFE. /var/log. /var/crash. /var/
lib/systemd/coredump. H KLU /var/cacheh 5T 71 ILEHIRT D HEDHD £,

Btrfs root 7 7 1L AT LDY T 7R1) 2 —L/var/log. /var/crashd & TU/var/cacheh’.
BEORERFICFIBATER T R AR—ADIRTEFEATE. P XTLICRESGHEE
LEd, CORR%ZEREY S7-8. SUSE Linux Enterprise ServerTldH 7 7R 2 —LICXd
BBtrfsV #—2DYR— b Z2RMEITBLIICHED £ L, FFMICDOVWTIE, 1.2518 IR
) a— LI ZBtrfs7 #—2 D R— k) ZBBLTLIEEL,
TAMBLIUHEFEADOYS VT BHICT7 V=23 0 M BEICISvyad38E8. O
TR THMRIFEESNTWS /var/lib/systemd/coredumpZ 2 a3 HTEFE T,

1.11.2 XEAOT77AIL> AT LTOY I DK

SSD(Solid-State Drive) b LU > FAES 3 Z o 3NFAR) 2a—LTIE. 7Z71ILP R
TLICE>THERINTLWAWI Oy ZICX L TTrimZzRIT9 3 E 8RN TY, SUSE Linux
Enterprise Serverld. unmapX7zlEtrimDFEZHR— b TBE3IRTOT 71 AT LT,
NS DREZREICHR—FLET,

SUSE Linux Enterprise ServerCHR— b IN3 7 71 I AT L(BtrfszR<)DTrimD 75
EE LTIE. /sbin/wiper.shzE{TI23cxb#HOL XTI, COXI)FE2ETIT 3H]
IC. @49 /usr/share/doc/packages/hdparm/README.wiperZ A TL1ET L), FLALED
TR MY TELVH =N IT LTI TrimlEBLEIERTIUE+HTT, 771 XT
L% -0 discardCY T TRl NT =TV ADETZHEL. SSDOEMICERE
ZEZB3hHB0. HELEEA
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ZE5: BtrfsTwiper.shZz{ERALABWVWTLLIZT L,

wiper.shX 7 1) 7 hld. AZEZTARETNY VY b ENFEXXMAFTZIIXFST 7ML R T
L SRAHASFHATIY VY b/IU Y MERESNTIEt2. Ext3. Extd. TIIIXFST 71
WO RTLICTIMBEZRITLE T, T—XZRIBTBRIEMN H B 7o, BtrfsT 7
1> AT LTwiper.shzERELABWVWTLZE W, 0D IC. btrfsmaintenance/\yw
T—D—ERTEH B, /usr/share/btrfsmaintenance/btrfs-trim.shzFEHL T2

e A

1.12 ENNE#ER

CCETICHALIEB I 7AINSRATLOTOS T MMIE BOWebR—IHH D F
Fo TCTHLWLWRFAXYMEFAQ. EHOIIA=UY TR M 2ERBITBZ W TEET,

e Kernel.org®DBtrfs 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/l-fs7/ &
e OCFS27A< £ ¥ b: http://oss.oracle.com/projects/ocfs2/ 2

Linux7 7 1LY AT LOMEMARTILFIN— b Fa— k1) 7ILIE. TAdvanced File System
Implementor's Guide] (https://www.ibm.com/developerworks/linux/library/I-fs/ a)IZd5 %
IBM developerWorksTRDI72 &N TEF T,

T7AIND AT L(LINuXT 7AILY AT LIRS W) DEE L WLWEEBRIC DLW T, Wikipedia
7022 b®D Comparison of file systems] (http://en.wikipedia.org/wiki/
Comparison_of file_systems#Comparison 2)ZBB L T T,
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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,

s FEITN—Ta4>2a>DH A XZzZEE L& (L ZIE. fdiskX /-ldpartedz ). F
TEIEEGREBR) a— LY A XZEE LR (T-E ZIX. Lvresizez FF),

° 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 YAXBEEZHR—FLTWVWBR T 7AILRT LA

A a—LICERAARERBREEREPCERLIICTBICIE. T7MINS AT LAY A XEE%R
HR—ELTWVWAHRENHD 9, SUSE Linux Enterprise ServerTld. 771> T LA
Ext2. Ext3. Ext4. 8L UVReiserFSEHD 7 7ML AT LY A XAZEI—T 1 ) T4 HMRHT
NTVWET, COA—ToUTqld ROELSICH A XDERBZETR—ELFT,

R2L 77N AT LY AZBEOHHR—+

F271IWO AT LA A—-714 V74 B XEEMAILEK) B XDEVRE(HED)
Btrfs btrfs filesystem #2351~ ke %
resize
XFS xfs_growfs 2 ke PR—brINTVE
Ao

Ext2 resize2fs FToSAFEE FTSA42DH
72714

Ext3 resize2fs FOSAVEEEA FTA42DH
724

Ext4 resize2fs FToZA2FWET FTZA42DH
754

ReiserFS resize reiserfs TS AFLEFEA FATSA42DH
A e 2

222 T7AIND AT LDY A XDEN

TNA X ETHEAARBRABET TI 7ML AT LZILKRT 3. EBGY 1%
BEITBCHTEEXRT, 77NN RTLOYA X ZILKTBHIC, BTN Tl
IR 23— LDY A XZIWALTEVNTLLIZE L,

T7AINS AT LICERRBY A XZHEET 2HEIE. EOFH LV A IDNROESZHIZT
NESH R IHERLTIIET L,

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

¢ T7ANLNYRATLOY A IEAETRBBELD AT TERLOT, HLLYAX
iE REDOTNA XY A IUTTARITNULRD 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 XNE. T7AIRATLDRIYTYEEINTVWB EEFIC, btrfs
filesystem resize ANV RZFRALTEETCET XY, 77MIATLDIYI Y MRICH
1 XDEMCENDOEAERITTEET,

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

3. ROEESHDAZLETbhtrfs filesystem resize AV REFERALT. 771 RT
LY A XZEELET,

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

sudo btrfs filesystem resize max /mnt

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

sudo btrfs filesystem resize SIZE /mnt
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SIZEZBRIDOY A (N1 MEA)TEZTHZX £J, 50000K(FO/N1 k). 250M(X
HNA R 2G(FANA MBRYE, BEOBEMUZIEET S CHTETET, £ld.
TZ2AHRBFT XTI FR(-)EETZEORICMITEZCICE D REDOTAX
I T RBREIEETDLHTEFET,

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

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

FvILET,

df -h

TR 7 —Wdf) ATV RIF. T4 RVDEHT X FRSN 7OV I8, &
V771N AT LATERAERTOVIBERTRLET, -hA T avid. Hiaed
WERTH Y X2HALEFT (1K 234M. 2GHE),

24 XFST 7AW AT LD A XDEE

XFST 7AW RTLDYAXNE. T77AINI AT LRI FEINTVWREE
Iy xfs_growfs AY Y RZ@EHEL TEMTEX I, XFST 7ML AT LOY A X ZHNT 3
_LIEFTEEEA

35

1.

2.

mARIVY —ILZRETET,

EETRIT7AIATLDINTIVFEINTWBR e 2R LET,

. xfs_growfs AV REFERALT. 771 ATLDOY A I %EEBRLET, RIZ. 77

AW RTLOYA X%, MAJEGEAETEFTECIAZRLES, oA T3>
ICDWTIE. man 8 xfs_growfsEEBRB LTI L,

sudo xfs growfs -d /mnt

CRDESICAALT, YOV PSNET 7 ALY AT LICHT 391 XEBOMHR%E

FvILET,

df -h

TR 7 —df) ATV RIE. T RIVDEEFHY M X EHINTOvI#. &
V771NV RTLATERATRG IOV IBERRLET, -hA T avid. GZAHPT
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. BLUVEX4T 7M1 I AT LDOY A XlF. EN—FT0>a>rhAIYT> TN TL
DHhESISMTH D H ST, resize2fs AV REFAHLTEMTEEFIT, EXXT 7ML AT
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,

e J7AMILYRATLDY A X% /dev/sdal EMEEN D T /N1 R D, FIFTIgERRAY
A XEFTIKRTBICIE. ROELSICAHLET,

sudo resize2fs /dev/sdal

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

o J7AINIRATLEREDH A XICEETBICIE. KOOIV REZANLET,

sudo resize2fs /dev/sdal SIZE

SIZEINTX—RIF. BRINT 7MWV RATLOFY A X %EIBELE T, BN
ZIRELBWEEDsize/NTA—ROBEAF. 77NN RXT7LOTAYIHAX
T, A7 3> LT size/NTA—RDEAIC. ROBEMIEEFD1IDEFIF
BENTIFEY, slI512810 b IR, KIFFO/NA M1FO/NA FE10248
AR MIEXANA b GIEFEANAL M ERLETS

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

df -h
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TR 7V —df) ATV RIF. T RIVDEFHY M X EHSINTOvI#. &
V771NNV RTLATERAURG IOV IBERRLET, -hA T avid. SZAHPT
WERTH Y X2HADLEFT (1K 234M. 2GR YY),

2.6 Reiser7 71IL AT LD AXDEE

ReiserFS7 7ML AT LDH A ZE. YO hREIZTORXTY FHRHOWTNTHILK
TRZENTEET, YA XEBNTBICIE. VORIV N TBRIRERDHD FT,

1. BRIV —IILEZRAE X,

2. 77 AN RTLOYA X =MNTBIHE. 77N AT LDV bRTHNLT
IRIVELED,

3. /dev/sda2 EMEENBTNA ZAD T 7L IS AT LDODY A X%#EETBICIE. XOES
S5HhoREEFERLET,

e T7AINS AT LDOY A X% T NA ADEARRBRERAY 1 XX THERT 3IC
IE RDOELSICAALFT,

sudo resize reiserfs /dev/sda2

PAXZEBELBEWVWE, R a—LIEN—T1>a>DT7IIYA XX TIHERINE
ED

¢ T7ANLNYRATLEREDY A XITHEFERT BICIF. ROIAXY RZAALET,

sudo resize reiserfs -s SIZE /dev/sda2

SIZEZ BMDY A (N1 FRA)TES R X9, 50000K(FO/NA k). 250M(X
HANA B 2G(FANA B)RE EQRMUZIREI S ELDHTEET, Tl
TIRA(+)EBBRIER A FX(-)EBBSZEDRICHITE I EICE D REOY X
ICX I BB ZIEETSEDHTEE D,

sudo resize reiserfs -s +SIZE /dev/sda2
sudo resize reiserfs -s -SIZE /dev/sda2

'U"f Z‘EEbQ%T?é i‘(“f%’)_cx I:I:J’?i' L/ ij_o

4, 77N RTLHIRTY FTNTVWAWEEIF. CORRT. 771 AT LER
oY LET,
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5. RD&SICAFILT YUY FENET 7AILS RT LIS T 31 ZEEOHR%E
FIvULET

df -h

TR 7V —df) ATV RIE. T RIVDEEY A X FHEASIN OV I, &
V771N RT LATERAER IOV IBERTRLE T, -hA > avid. HiaPT
WERTH A XZBHILEI (1K, 234M. 2GH ),
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3 UUIDICKBTNAMADIY V> K

KIETIE. 7/81 X%(/dev/sdalZas &) D1 D [ZUUID (Universally Unique Identifier)
ZERLTITI7AMINSRTLTNA A2 T BAEICDWTEHREAL £9, SUSE Linux
Enterprise Server 1206, 7—hrO—&R 771 )L ¥ /etc/fstabTZ 7ML TIET 7L T
UUIDAMER TN TWE T,

3.1 udeviC & BkENERT/INA R

Linux71—JL2.6LAB%. udeviC &> T. KA T /N1 RBZER LB %G/devT+« LD
PUDIA—HFIAR=RY ) a—2arvhREETNE T, DXATLICHLTTNA RZEME T
ISHIBRT BB EIE. Ry b TSI XTLD—EBE L Cudevh'EITINE T,

W=DV XA DRFET N ABMEEDERICERINE I, udev)l—ILDT1>TFX
NSO F ¥ (/etc/udev/rules.dT1 LT M) TER)IE. IRTDT+1 RITT/\1 R
ENSORAEIEFCHZT /N1 ARSI ERICEAD ST ZELICGRIZIEEL

9, udevV—IJLIE. A—FRIDMER TR IRTOZE IOV ITNA RERAXR, —F
DINR. RSATRAT, £RET 7N ITLICEDOVWT, Z—Z V7L —I)L%EH
L9, udevBBOMBIL—IILZEETDHEICOWVWTIE. TWriting udev Rules (http://
reactivated.net/writing_udev_rules.html) 2] ZBRBLTLETL,
BHNLN—RIBHOTNA X/ — RFRBICMZ T, udevid. /dev/diskT« LI FURDT
NARZRA Y NTBKGENRD VR I ) IDIVZR2FFLET, CDTr LUK
&, T5IC. by-id. by-label. by-path. 8&Uby-uuidDEFHTFos LI MJICHESIN
£7,

Q :uuDv T RL—%
udevAAD7OT 5 L(LVMPndZR E)H. UUIDZEERKTZZehHD ETH. 15
DUUIDIZ/dev/diskiCU R RENEH Ao

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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IEKFRI A TRERD ) TNA R&(/dev/sdalBR )& ERTZ . AML—C%FEMLICE
Z. YRATLDT— b TELRLCABIAERMDLHD £9, 7z ZxIE. root (/)H'/dev/sdallc
EDHTHENTVWRES. SANZEGELICBERIES AT LICN—RT1 RV ZEBMLTI%E
IZ. /dev/sdglIiCBEID HTINBZOEMLAHD FT, COFE. 7— FO—LAHREL /etc/
fstab7 7ML ERABTIHBENHD. 5 LABVES AT LIFEHTEIRLAEDET,
COREELEYTZ1D0HEIE. T—rTFNAADT—rO—K T 71ILY /etc/fstabT 7
1)L TUUIDEERAT S Z & TY, SUSE Linux Enterprise/N\— 3 12L& IZ. Chb'T
T7AIEFTY, UUIDIE. 770 AT LO7ANTA THD. RSA4TZB7+—<v b
THIEETETFE T, TN XBDUUIDZFERTSZEDORBRC LT, IDXLIEIANILT
TINA RZHANT BHEDRHD T,

UUIDIZ. Y7 I 7RADTFNAADTEVTILLEEDOREELY LTHFERATEE I, RAD
MER T3 . mdRSA NI, TN ZAOQUUIDEER L. ZDEENdX—/N\—TOw I
RELZF T,

70Oy 77 NAZXDUUIDH. /dev/disk/by-uuid7T+« LY FUARTRDIFZIEHTE
9, T xIE. UUIDZY RDIFRDEKSICHED £7,

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

3.3 EMNEHK

udeviC k27 /N1 ABIEOFMICOWVWTIE. TEEA A Ry ( $B21E Tudeviz L 381 H—=
ILFENg zEEl ZBRLTIEEL,
udevIY Y ROFFHBIC DLW TIE. man 7 udevE BB LTIV,
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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
Y JRIC. EN®Nbcached K UlvmcacheE WS2DDREARZY ) a—> a3V ERELT
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,

41 —ARBY72 FAsE | SLES 12 SP5



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
AATERTNA RICEERSI N, Frwv>aTdOvold MEME) shEd, /WX
Z)L—] Tld. T—REEGULHIFINZ D, T—2BEHEZRICT R hHL<
FrylaTNARET VT4 TETEET, ETAADERITINZICONT. Ty v
DalFRAICOA—IRIZED EFT, BTEFY v aDBEUZREETETIHE. £t
I¥invalidate cblocks X vt —CZERAL TEEMZFRIETE3HERIE. FryvPa
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

bcacheldLinuxA—XJIL 7OV IBDF ¥ v a2 TY, 168U LOEREBT RV RZ1T
(SSDHE ) Z 18U LEDBEREN—R T4 A7DF vy a2 LTEESHZ N TEX

9o bcacheld. S14 FZAIN—SA N\ I EYR—FL. FEITZ 771 ATLDS
HWMIZILTWET, 774 ETIE. SSDDBATH D T VA LGFHAHE T VR LEZTIAH
DHEDF v v a%ZRTLET, TR MY TR —NDIEFHN. NATIVRORAL—CTL
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 bcacheTN\1XDtYy 77
CDIETIE. bcacheT N1 XDty b7y T EEBOFIEZHAL £,
1. bcache-tools/ N\ T —>%Z A VXA M=ILLET,

sudo zypper in bcache-tools

2. NFVITNARAZER LET(EBEEISEMXE ST D) TN X2 N—FT+
>ay, FRIEEOMOBETIOYVITNARENYXT VT TNARACTZENTE
9,

sudo make-bcache -B /dev/sdb

3. Fv vl aTNARZERL £FT(BEIEXSSDT 1 XV)o
sudo make-bcache -C /dev/sdc

COBITIE. TIAILEDTOYvIHAXENT Y b A X THB512BL 128KB% fE
BLTWEY, 7Av o314 XE@ENYF I ITTNAADE I 21 X(BEIF512F =1
4k) =L TVBBELRHD £I, N\T v b1 X EZAAHDBRER S T=DIC,
XYy UIOTNAROBEETOY I A E—LTVWBRRELRHD £T, fcr xIZ.
O RDAKDN— R T AV EETOY 7514 XH2MBDSSDZFERT 385, <D
ARV RIERDESICHED XY,

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

O br MEEFNAZDOYR— K
make-bcacheld. BEONY XV ITNA R F v v aT /N1 A% ERICESRE
BLUOBRTEEXYT, COHE. BOSFETEFryyiaTNAMRZNYFVY
TINA R T DHEIRDD FE Ao

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

4. bcacheT N1 RIIRDELSICRRINE T,
/dev/bcacheN
THIC. RDESICHRTINET,

/dev/bcache/by-uuid/UUID
/dev/bcache/by-label/LABEL
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bcacheT /N1 RUIBEDAHETIERIC T #—X Vv b ELUIYTNTEET,

mkfs.ext4 /dev/bcache0®
mount /dev/bcache@ /mnt

bcacheT /N1 Xl&. /sys/block/bcacheN/bcachelld Bsysfsick > THITFITE £,

5. XYY aATNARENYEVITTNAROAAEEERLIEE. NvEXVTTNAR%E
BhiEXvwaty MIEELT, Sy vlaZEBMITINELRHD T,

echo CACHE SET UUID > /sys/block/bcache®/bcache/attach
CACHE SET UUIDIE/sys/fs/bcache THEEETE £,

6. 77 A4JL ETIE. bcacheld/NARI—F v v VT E—RZFERALEYS, 7t zxlE. C
NESA NV IICEETRICIE. ROOAX Y REEFTLET,

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

4.3.3 sysfsz{Ef L 7-bcacheD&E

bcacheT /N Rld. sysfsA VR ITx—RZFEHAL T V21 LREEZFEFELEF T, DK
SICL T bcache N\ F 2T T4 RO EFvvoaTA AVDOMEZZEELID. ERKR
DORETERRLIEDTEET,

bcache sysfsDE/NTA—ZD') X MIDWTIE. /usr/src/linux/Documentation/
bcache.txt 7 71 JLDFAZ B L T I\ EIT. SYSFS - BACKING DEVICE. SYSFS -
BACKING DEVICE STATS. &KX TFSYSFS - CACHE DEVICEDEEI > 3> THR->TVLWET,

4.4 1vmcache

lvmcacheld. FRIBARY a—L(LV)TEBREINZF v v I XHAZXLTY, dn-cache1—
XIWRSANZFERAL. A MIIL—=(T7AILRNELOCSTAI NV IDFv I VT E—
FEGR—ELEJ, lvmcacheld. T—2D—E%Z L DEERT/NEEDLVICEHNICHEITT
BILICEDT. ABRETERBWVONT #—I VR ZELEEEFT, LVWMOFMICDOWT
(& /N— I TEREER ) 2 — A(LVM)) ZBBLTLET L,

LVWMTlE. CONBRETEERWVE FyviaT—ILLV) EHUFET, —H. KBE TEE
RLV%E MEmlV) EFEYEY, dm-cacheDEHEAH B 7. LWMIF. Frv v aS—I)LLV%E
THIC TFryoaT—RL] & T¥vylaXZTF—21LV] EWS2200F /N1 AUZHEIL
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9, FrviarT—2WVE EEOREZENELT. ERWVASOT—427 Oy oD
E—DMRIFENBIZATY, FrviaXRT—FWVIlE. 7270y IPMREFEINTLS
GRREEEST 27 h I T4 VBRI EINE T,

4.4.1 lvmcacheDHTE

COETIE. WMR—=XDF vy YT DEREREDFIEZHAL X9,

46

1. BRLWVEERLET. FILLWWEERT ZIHEEFEOWNVZFERL T, E2LVICLET,

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

2. ¥l aTF—AWVEERLET, COLICIE. BELWVASOT—2TOv IHERNE

NEJ, COWVDOTAIWF vy aDFA XKD, Frvial—ILLVOHY A XL
LTHRESNET,

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

L F YYD aXET—RWVEZERLE T, COWICIE. Fryvial—ILXZT—2h%E

MEhFzd, COVDOHTAXE. FvvlaT—2LVDK10005D1ICT ZHENDHD
9, Y1 XIF8MBTY,

lvcreate -n CACHE METADATA LV -L 12M vg /dev/FAST

CNETIERLIEAR) 2 —LO—EBEZRTLE T,

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 1lv \s| -wi-a----- 100.00g

L F vy aT—LWVEERLE T, THWNVEXET—EWNEF vy aT—ILLVICHS

BLEY, AEICEFvy v a2 7/—IILWVOEBEZRETET £,

CACHE POOL LVI&. CACHE DATA LVDZHEI%ES|EME XTI,

CACHE DATA LVi&. CACHE DATA LV_cdataZ WS &RIICEEIN T, ERRICED F
ED

CACHE META LVI&. CACHE DATA LV_cmetaZ WS ERIICEEINT. IERTRICAD F
ER

lvconvert --type cache-pool \
--poolmetadata vg/cache metadata lv vg/cache data lv
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lvs -a vg

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

5. ¥ vwialVEERLET, Frvia/—ILWVERSLVICU>ILT. FrvvialV
ZER L £9,
-7V RAELF v vl alVIFERLWVOERIZ5| THME. ERLVIFFERTRLVIC
7> TORIGIN LV_corig WO ZRICEEINE T,
FywvalVid, ORIGIN LVOZHIZS| ST X9,
ORIGIN LVI&F. ORIGIN LV_corig& WS> HBICEEINT, IERTICKDXT,

lvconvert --type cache --cachepool vg/cache data lv vg/origin lv

lvs -a vg

LV VG  Attr LSize Pool Origin

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

[cache data lv _cdatal] vg Cwi-ao---- 10.00g

[cache data 1lv cmeta] vg ewi-ao---- 12.00m

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

442 Fvwval—ILOHIR
WExvywSazxAdT7IC92HEEIVWSDODHD £,

4421 FryvialVhoFvyarl—ILLWVZEYER

Frvial—IlWVEF vy alVh SERERL T, RMEBF vy ar—IllVEF vy
DaTNTLVRVERWVZZRI CEHTEE T, 7—XF. BEBIGLTF vy aT7—ILh
SERALVICEERINE T,

lvconvert --splitcache vg/origin 1lv

4422 EELWVEHRBRETICEFYv>a7—ILLVEHIR

CORETIH BEIBL TRy aF—IIhoRIWVICT—4ZEZIRLTH S,
FrviaF—ILWVEHRL. Frvv2athTOWEVERWVZZERLE T,
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lvremove vg/cache data_ lv

RICRITHOOARY RETH, FvvialVhoFvyal—IILZEGRMERL. Fvvia
T=ILZHIFRL &9,

lvconvert --uncache vg/origin lv

4423 EELWVExFvyvIal—ILWVOBRAZEIR

TrvlalVEHIBRT D . BRElVeU VI EnfcF vy al—ILIVOmADHEHIBRETNE
ER

lvremove vg/origin_lv

4424 TOMODIER

BR—bINZ3F v yvPaE—R ARABYITREARVa—L, FvviaR)d—,
BEOWVISF vy aRA TADERL L. lvmcachellEAET 3 DD NE Y
I, lvmcacheMY = a7 J)LR—(man 7 lvmcache) TERBTT £,
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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|HINHRENBEYITHNIE. LV(/usrBE)IFEEZI ZIR—IADEL R o7& FITHLE
TRENTEET,

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

o BHOYIBER) 2a—LEICHEBER)2a—LDT—RAMN)—LEEIDYTS T +50
EUJdE—R] 2BMCTRZCHTEXT, CNSOYIEBAR) a—LDRIOT1 XY
ICTFET %5 E. RADOEERICFEARAAS LUVEZTIAADNT #—I VA [ LETE
£

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

WWMERIEY TR F7RADZLALETIL— T 7N AT LEFERALTO AT A
HERTET 3%E. /bootZ FMEIDIELVM X 7=IXFERAID/N—TF ¢ > 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+
a3 EVGISEMT 3BICBEEMNIC/N—T0 >3 > X1 F%0x8E Linux LWMICEEL X,

1. YaSTZEB L TN —T 0 > a T Z2HE T,

2. BEON—FTa0>azZ>0tvy b7y TZ2BRET 2UELH3551E. KROFIE
ICREWVWE T, FEMICDOWVWTIE. FTEAHA Ry . B12E TEERTA XTIV LT Y
71 . 12,118 WaSTON—FT ¢ > a+DFER1 28R L TLLLETV. REABDT1 X7
FLIN—FT1>2a>zFERALEVEITOSREIE. COFIEZAF v LTSIV,

ZEE.N—Ta>a>EINTVWEWVLTa XU OYEER

) a2—L
N=FT42a>ThTVWEWT RIDBFARL—F0 VIS RFLDA VR ~—
ILFE(T— bT) TIERWVWIBE. FDOT4 AV ZYER) a—LPV)E LTERTY
BENTEFET,
N=T4>a>INTVEVWTA XTI ATLLARNILT IREBR] E LTERR
INBH. EESTINTLE-ED. BE->TT7IERAINED T BHEEMED
HHFET,

a. BICN—F4>a>hEEFNTVWBRN—RT RULEEFERTBICIE. DT
R EICHBZN—FT14>a>EIRTHIFRLE,

b. REYUFEINTWBAIN—TFTo a3 EFEHATBICIE. EDN—FT0a3>%xT
RIVELETD,

3. EONXILT. R a—LEEZERLET,
BEOR)2a—LTIL—TD) X SDREDONRILIZKRTENE T,

4, [RJa1—LEBE] R—JOETFTT. Bil>s R a—LTIL—TOIBICZ)wvo LZF
ER
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54

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& WS HEIDREEINF 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),

e BEDARYY a—L: (T74I )R 2—LOBEEHIFESICEIDETONET,

o 7= COFRBERY a—LiE. PR a—-LAICFHNINIEEOT—ILT
Fo DPURUa—LTIE BEBBEHZZOT—IHSAVTIVRTEIDETE L
NTEEY,

o PRV a—L: RYa—LIFBRRY 2a—LELTERENE T, CORYa1—LT
iE BEREFIES T 6F U TIVRTHOETONET,

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

FIE 5.1: SRERY 2 — LORE
1. YaSTZE# L TN =70 > a T ZRE X T,

2. EONRILT, R a—-LEEZERLE T, BFEORY 1 —-LTIL-TD) X DA
DNRILUCKRRENE T,

3. RUa—LZERTZR)a—LTIL—TZERL T ENM> @wER) 2— LDIEICE
RLE,

4, ZENCR) 2—LBZANL, BER) 2—LZERLETIT(>>TFOED 3=V IR
Ja—LDEEICDOWVWTIE, 53118 o> T7OEoa v J@miER) a— L) 28RL
TLIEETW)o INTHITLE T
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wEARY1—L% /dev/DATA IZEM

=Y.
SMIER 2 — A
LOCAL

s47
@ BERUa—L4
Thin 7 —Jl
Thin RUJa—4
ERERT—

~LT(H) =5(6) ) EXN

5. R Ja—LDOYAM X, EBBA NS4 THRERTZIHNES>DEREELX T,
ARSATR) 2a—LEFERT R, T—R2IEHOYIER) 2 — LICOBINET,
NSDYIEBARY) a—LDRDN—R T4 XRTICIFEET3HE. COMEICKD. 5k
MBS LUVEAHDINT =T XD EELXFT(RAID0AY), FIARIEERTRAI S

1 78I MER) 2 - LOBELRLETY. 774 M) EEOR +F1 T ER
LBVEETT,

#wERY1—L4 LOCAL % /dev/DATA KB

$4X
® BAHAX (41.98 GiB)
HAZLHA X
A3
41.98 GiB
ZF547
howiES AR
1 w
~LT (H) =5(8) 1 (R) | '~ |
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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,

REDC A, ARSI S —REDXA FICiE. TEFE] (FERAID)DmirrorsmiER
)a—AL¥. raidli@EBRU a—LHHD XTI,

STV ENREBRY a—LZEHRLIES. S5 I ENEHRER) 2 —L4LT,
7O T4 b, R, HIBRG E DIZEDIREERITTET XY,
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5321 =5-—YU2JEINIIFERAIDERER 12— LDKE

STy neAR) a—LZERT BICIE. lvcreateAY Y RZERHL X9, XA
Tl&. R a—LJI—7F Tvgl) ZFEATS. (lvll CWSEFID2DOIZ—%FHL
T. 500GBDHIER) 2 —LEERLTWLWET,

lvcreate -L 500G -m 2 -n 1lvl vgl

COEOBRBR)a—LIE. 770NN RATLOAE—%3DRMET B Z7R) 2a—L4L(R
ESAEYTRL)TY. nA T avid. S 5—DEZEELE T, LA T a vk @ER
Ja—LDYAXZEELEXT,

WIER) a—LlE. 774N YA X THZ512KBOEHICHEITNE T, BRI Y1 XDHE
WHAREBERGEIE. -RETa>Z@FELET. COATPa>okic. BROMEIRT 1 %
XANA FEMATEEL TSIV, £72E. lvm.conf 7 71 )LDmirror region sizeA
avERELT. HADEET A AEZREI DI _ELHTITET,

5.3.2.2 raidligiERY) 2 —LDEFE

LVMIFRAIDZHR— L TWB7c®. RADIZFERALTIS— ) JZRETETEI, COK
DWEREICIE. FFRADI T — B L TROEL S BRI HD T,

o LWWMIE. BZIT—IX—JICHNLTREICAELRE Y by IEEE#IFLTED,
NICK > TEERDEEND B ET B,

¢ IS—AX—VUE—BNICTLADSDEL. I—YLTRICRI LN TE S,
o —BIMAEEICT LA THRHILTE %,
° LW®DRAID 1REIFRF v T gy b EHER—+T 3,

—FH. CDERATDIZ—) IV TRETIX. 75R2bENT=R) a—LTIL—TRIZHE
R a—LEERTZZEIETEEE A
RADZERLTIS—AR) a—L%ZERT3ICIE. ROOAIYRERITLET,

lvcreate --type raidl -m 1 -L 1G -n lv1 vgl
BATaVINTA=RIIERDESBEREDLHD £,

° __type-raidlZIEEITAINENHD LT, IBELABHWVE. BEROEI XD FEA
TmirrorhMERA I, FERAIDS S—hYERR SN E TS

°-m-IT—DHEEELET,
o -L-swER) a—LOY A XZEELET,
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o n-CODAFarEFEALT. HEAR) 2 —LDARIZIEELE T,
° vgl-REBARY a—LTERAINZARY 2a—LTIL—TDEREITT,

LVMiE. ZLATADET—RAR) 2a—LICKH LT, 12T I XTY A XDHER 21—
LEERLET, SS—U2IENAR) a—Lh220H3HE. WWMIE. XXT—2%R1F
FTAMDAR) 2a—L%Z2DERHML X7,

RAIDFRIERY a—LZER L7Tc5. —HAHIER) 2 —LERULAETEDRY 2a—L%
FETEET, 79710 7M. WRBEZITSENTEET,

54 JE—FLWMAY 2— LY IL—FDEBHT Y
T 71t

FEIL—BWMAY 2a—LTIWN—=FD7 0 T+ TILDEMEIE. /etc/lvm/lvm.conf T 71 ILE &K
U auto_activation volume list NTAXA—ZTHIELET, T 7L ETIE. CD/NTKX—
RIFZET, IRTOAR) a—LhT7 0T TENE T, —EBOR)a—LIIL—TDH%ET
97471 3ICIE. EDEFIZSIAFTHATEML. AYIYTRYID £9, RicHlzrL
9,

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

IJ X k% auto_activation volume list /NTX—ATERLIHBE. ROLSICMIBEINZF
ED

1. BewiER) 2a— Ll RUNICCOURI MRS LTHEREEINE T,
2. —HLABWEE. SRIBERY2—LIRET7 771 TILEThEE A,

T 7 EFTIE. FEIL—FLWWMARD a—LTIL—T1E. > AT LOBIEEIEFICDracutic &k -
TEENICT 771 7bEhEd, CONFTX—RIZED. AT LOBERSFFHC TR TOR
Ja—LIdN—"T2T7 074712922 cH. £RIFEELRIEIL—BLWMA) 2—LT)L—
TOHETIT4TICTBEHTEET,

55 BIFEORIa—LIN—TDH A XEZE

R a—LT7IN—=FICE>TRESTh ZEEIE. ¥ER) 2 —LZEMTEHLICL>TULD
THIERTEE T, N PXATLOBTBRTH->TH. T—EXZFHTEHIEHRET
TEET, CNUSED. TIL—FICEHER) a—LZEMLEED. BEFOR) 2a—LOYAX
ZHERLICDTEEY, 5618 FHER) 2—LDT A ZZE] Z2BRBLTLREEW,
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oo MR 2a—LZHBRL TR 2a—LIIN—TOH A X ZMNTHEHTETEX

Yo YaSTTHIBRTE YRR 2 — L3, REREHOYIER) 12— LREIFTY, HEER
ROYRERY 12— LZHERT3ICIE. ROAXY FZRITLF T, PE RangesFICRIRENT
WBN—T« 23> WPER) 2 —L)DMERPRDHDTY,

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. YaSTZzEH L T/N—T+1 > a7 ZRAETET,

2. EONRILT, R a—LEEZERLE T, BIFEORY 2 —LT7IL—-TD) X DA
DNRILCRRENE T,

3. BB 9B RV a—LIIN—T=2FERL. YA XZEEZIVYILET,

RYa—LTIN—7 /dev/DATA DH A XEE

FIR TR BR 1 —L: BIRLIHER)1—4:
FIAZ HaX BS 547 FIAZ HAX s 5147
J/dev/sdfl 10.00 GiB % Linux LVM /dev/sdal 10.00 GiB % Linux LVM
/dev/sda5 20.00 GiB % Linux LVM
/dev/sdb  8.00 GiB E QEMU-HARDL
fdev/sdcl 4.00 GiB % Linux LVM
BN —
2THEN —
< BlR%
< 2 TEHIER
&EH4X:10.00 GiB HRHX: 42.00 GiB
~I 7 (H) =3(B) F1E(R) FET(E)

4, ROWITNHDBRIFZITVE T,
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o BIN: 1D FIFEHBOMIEBER ) 2 — L(LVMN—T« > 3 >)ZF AR EERYIER
Ja—LURHSERLIER) 2— L) ZAMIBE#HITDHEICED. R
Ja—LIIN—TFO% A XzikL £75

o HIRR: 1D F/IFEROYIER) 2 — L(LVM/IN—FT 1 > 3 V)% &R L 1=¥3ER
)a—LURXNOSEHRBIRERYIER) 2a—LUAMNIBEITAZCICED. R
Ja—LJI—T0H 1 X xmILEI,

5. 5727 )vILET,

6. INEI )y L. BEN—EINBZCzWEBL NS, T2 Vv I LET,

5.6 IR a1—LDYAIEE

K 2— LI L —TRICHIBEREA KR EROR S BN S 358, RER U 2— LEHEL
TERARGESEEY TS UNTEST, Sl KU a—LOYA XEMNILTRY 2—L4
F—TDBIEREBL . HORER ) 2~ LCHEATESE5ICTEZILHTEET,

Q iz FrSar) TOYAIEE
R)a—LDYA Xz NTdEe. FEDT7AILS AT LDY A XHYaSTICEK > T
BEMICmENENET, BEIYV Y FESNTVWBR) 2a—LDH A% (254
V] TOEDITYMRIODEETEZINESNE. 77TV RTALICE>TERD
X9, AV VREYR— b3 771 AT ALIE. Btrfs. XFS. Ext3. &V
ReiserFST 95,
FoSAa N R—bT23T7 7ML X T L&, Btrfs®&A T, XFS. Ext2/3/4.
E LU ReiserFSORY 2 —LZMBNT BICIE. R a—L%EZT7IOITY NTIHRELDH
DE9, XFSIZT7 7ML AT LOFENE Y R— K LABWVWED, XFSTT74—< v b &
NfeAR) a—LIFWNTEEFE Ao

1. YaSTZEB L TN —T 0 > a FZHE T,

2. EONRIT, R a—LEEZERLET, BFEORY1—-LTIL-TD) X DA
DNRILUCKRRENE T,

3. EEYSMEBER) 2 —LEERL. YA XAZEZIUYILET,
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/dev/DATA/LOCAL RERY1—LDH A XZEE
B4 X
@ BAH4X(51.98 GiB)
O B4 Z(266.00 MiB)
D ARSI LYAX
et

15.00 GiB

IREDHAX:15.00 GiB

~ILT (H) +evt(© | | oK)

4, ROAT 3 >D12%Z2FERLTENOY M I ZREL T,

e RAYAX. BN 1—LDYAX%Z. RUa—LTI—TDEDEEEITART
ERAITBZLSILERLET,

e RIVIALZX. wWEBER)2a—LDTFA X%, T—RELVT7AILS AT LRET—
HICL>THEATNTVEB YA XX THRNILET,

e [CustomSize (A RELYALX)] . R)a—LOFLLWHr I EIEELE YT, L
ICRTRINTVEAIRIMEDSRKEEX TOHEBERNDEZIEET 2HENHD £7,
FO/NA MMIIEK. XANA BSIEM. FHNA MG TIN\T MIETZEN
ZNERAL £ (& 215206).

5. OKZ= 7)) v o LET,

6. INEI )y L. BEN—EBEINBzWEBLTIHNSE. TT27 Vv I LET,
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57 R a—LTIN—F=I3FEBRY) 2 —LDH|
bR

O z&: 728K
R)a—LIIN—TH2ERTRE. FJIL—TDEXN=N—ToavIl&ENTL
BT—ANITARTHEINE T, REBER)2—LZHIRT D L. ORI a—LICKRE
TNTVWBRT—EZHRITRTHEINT T,

1. YaSTEEBSL T/N—FT1 a3+ 2BTEd,

2. EONRIT, R a—-LEEZERLE T, BFEORY 2 —-LT7IL—-TD) X DA
DNRILUCKRRENE T,

3. BRI 2R a— LTI —TEIFFHER) 2 — LZERL T, Delete (HIfR) 2T v
JLET,

4, BRLICABICKH L TESH A 7ODRTEINE T, [TV EERLTHRELE T,

5. N7 ) w2 L. BIRRLTGR) a— LT IN—TH—BEEIN3 L 2R L TH S (HIFR
WBHRWI AV b TREINET) TT727VvILET,

58 LVWMIOY > FODfER

VMO Y ROFEAOFMEICDOWVWTIE. XOXRTHBAINTWLWESZIY Y RDOY=Za7I)L
R=TUHEBBLTLETIV, IRTOOAYY RiZrootSIETERITITINELRH D £, sudo
COMMAND %= fEFR 9 2 DM (HEEE). BEfEroot LTEITLET,

LvMav >k

pvcreate DEVICE
LVLMTHEER ) 2 —LE L THERTE 3L DICT /N1 X (/dev/sdbl7: &) Z #IRATL L
F9, BELIETNARLEIZ T 7MWV AT LD EET 258, EEHKRTINZE
Fo blkidh 1Y XA F=)LEINTWVBRBHICOAH(T I AIETAI YA M=ILINTVE
J). pvcreatell K DEIFED 7 7ML AT LAOBEDNERINDZICEZEITHWT
<IETWV, blkidHWMEATERETH LIRS, pvcreatell K> TRILEENER INT, &
EFRLICT 7AW RATLRKRONZHZENHD £,

65 R a—LTN—TFEIEEHER) 2 — LODHIBR | SLES 12 SP5



pvdisplay DEVICE

LVM#PIER ) o0 — LICEES B168RERE. IR 2 —LATERFNESH B E)ERTL
95

vgcreate -c y VG NAME DEV1 [DEV2...]
BELIDUEDTNA XTI ZRZER) a— LT NL—T= L £

vgcreate --activationmode ACTIVATION MODE VG NAME
R)a—LIN—TDT7 0714 TILOE—RZRELF T, ROVWTNHDEZIEET
TE,

e complete - TELTWLWBRYIER) 2 —LDHEEZITHRVRIER) 2 —LDAH%
TIT4TITEET, BHEDREBER) 2a—LTEDLSHEEHNHFBEINDFE
H. FEROWEBHIRITINE T,

° degraded- T 7 AN DT T4 TILE—RTY, WER)a2—LETIT1 71t

TR1HDTRBRLANILORARED D Z5E. —fROYIRERY 2 —LHAREL TV
TH. EOmEBR) 2 —LZT I T4 THTEET,

® partial - LVMIZ. —ERDWIEARY) 2 —LHDRELTWVWTH, R a—LTIL—7F
DT VT4 ItZdmdAET, IENRBIER) 2a—LHSEEBLRYIER 2—LHK
EFELTWLWBIGE. BE. TOREBAR)2—LITT7 VT4 7ILTES, T5—42—
Tw bk LTHRDODNET,

vgchange -a [ey|n] VG NAME
R)a—LIIN—TEXVEDOREBR) 2a—LEABNBICT VT« 7 (-a ey) £7-133E
77«4 7(-a n)icLE,
DS RABARDR) a—L%ET VT4 TIT35EE. BTeyA T avazFERLTLLE
W O—RRIVTETRERIDA T3> T I+ ETERINE T,

vgremove VG NAME
R)a—LI7IN—TZHBRLES, COOAYY RZERTBFIIC. @RmERY 12— LZH|
PRLTRY a—LTIN—TZHT7I 71 TICLTLIE L,

vgdisplay VG NAME
BELEAY 2a—LTIL—FICEAT2ERZRTLET,
R a—LIIN—TOEFNET VAT b ZHEERTBICIE. RDEDICANILET,

vgdisplay VG NAME | grep "Total PE"

lvcreate -L SIZE -n LV NAME VG NAME
BELEY A XDHER) 2 —LEERLET,

66 LVMO< > FDOfER | SLES 12 SP5



lvcreate -L SIZE --thinpool POOL NAME VG NAME
R a2—LTIL—V6 NAMED'S. IBELFEH A DY > F—)lnyPool Z{ER L £ 9%
RDFEITIE. R 2—LTIL—TLOCALIS5GBD A XD > FT—IIL =B L £95

lvcreate -L 5G --thinpool myPool LOCAL

lvcreate -T VG NAME/POOL NAME -V SIZE -n LV NAME
7—JLPOOL NAMERICY VERIBR) a—LZER L £9, ROBITIE. RUa—LY
JL—LOCALLED T—)LmyPoolH51GBD > 7R 2 — LmyThinlZ{ERL L £ 9%

lvcreate -T LOCAL/myPool -V 1G -n myThinl

lvcreate -T VG NAME/POOL NAME -V SIZE -L SIZE -n LV_NAME
DTN DERE Y VREBEAR) 2= LADERZIDDIAY Y RICEET S LHTE
ESE I8

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

lvcreate --activationmode ACTIVATION MODE LV NAME
WIER) 2a—LDT7 I T4 TLDE—FZRELE T ROVWTNHDEZIEETSETF
ED

o complete-®RIER) a—Lld. ZOITRTOYEIERY 2 —LDT I T+ THIBEIC
DHTIT14TILTEET,

® degraded-T 7 # I bDT7 T4 TILE—RTY, BRIV 2 —LETIT171t
TR1DDTRELRILDOARYEN S 215G, —EBOYIERY) 2 —LHBKRELTWV
TH. TORERY 2a—LET VT TILTETET,

e partial - LVMIE. —ERD¥IBRY) 2 —LHATELTVWTH, R a—LDT Y
T14 7tZzEAET, CDHFE. WEA 2 —LO—EHERATETHLAD, 7—
AHBEERTZEHBDFT, COAT I UVIEEBBIIERALEFEAD. 7T—3X%
BRIBGRICRIDEDRHD X,

activation modefEA 7> a3 >DLEEEVWITNHDEZIEET D LICK DT /ete/
tvm/lvm.conf TP I T+« TILE—RZIBET B LHTTEFT,

lvcreate -s [-L SIZE] -n SNAP VOLUME SOURCE VOLUME PATH VG NAME
BELEHRERY 2a—LICKHLTRFTYy o3y bR a—LZERLET, 1 XF
T av(-LERlF--size)ZIBELABD 2 THBE. ATy av I RFy S
awv e LTEREINE T,
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lvremove /dev/VG NAME/LV NAME
RIERY 21— LEBIBRLET.
COOAT Y REFERTZEIIC. H/EBEARY 2—L%umount AT R T7 YUY ML TH
LTCRE W,

lvremove SNAP VOLUME PATH
AFvFoay bR a—LZHBRLET,

lvconvert --merge SNAP VOLUME PATH
wWERN)1—LZRFTyToay bON-JaVICRLETD,

vgextend VG NAME DEVICE
BELLETNAZWNERY) 2—L)ZBIFORY) a—LJIIL—FITEMLE T,

vgreduce VG NAME DEVICE
BELEYER) a—LZBFEDORY 2a—LTIL—THhB5HIBRL £9,
WIEEAR ) 2 —LDREAR) 2a—LICK > TERAPR TRV EZRERL TSV, FH
FRDIHEIE. pvmove XY REFRHL TTF—2ZFOYIBR 2 — LICEBEIT ZHED
HHFET,

lvextend -L SIZE /dev/VG NAME/LV NAME
BELGHER) 2—LOY A XZHERLE T, TOR. FTICERTIREIC A o TorEi
ZERTBD. T7MINI AT LZIERTZHVEDHD T, FMICOVWTIE. 225
(74N AT LD A AEE] 2B8RLTLEEL,

lvreduce -L SIZE /dev/VG NAME/LV NAME
FBELIEHREBER) a—LDY 1 X ZHhLExT,
R a—LEHNTIHEIC. FT T 7ML RATLOY A A =2 hNL TSIV, £5
LBWE, T—RZRS5VRAIHHD F9, FMICOVWTIE. 25 717l 274
DY A AZE] #ZBRLTIIETL,

lvrename /dev/VG NAME/LV NAME /dev/VG NAME/NEW LV NAME
BEOLWMERIER) 2 —LDZRZZEEL T T, RUa—LJIL—TOREEEETN
FEA

O t>b:RY 2—LEREOUdevd /N1 /X
udevIL—=ILTIIBR S WWMZFERLTWTNA R/ —RES VROV O ZEIEY
BHEE. ROWTNHDAHZETUdevh 5 DB ZEMICT B EIS K> THBEICH
D&EI,
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® /etc/lvm/lvm.conf Cactivation/udev _rules = 03 & Uactivation/
udev_sync = 0%ZFRET Do
lvcreate 1< > R T--nodevsyncZigE L TH. activation/udev sync = 0&
BILHERICED F T, TDHAED. activation/udev rules = ODEREHNKNET
ED

o IZIHZHIDM DISABLE UDEV%EERE T %o

export DM DISABLE UDEV=1
CDHETH. udevh 5 OBIHIHDERICHED £, THIC. /etc/lvm/
lvm.confDudeVEEDEREITITARTEREINE T,

58.1 OAY YV RICEZHEBAR) 2a—LOYAXEE

HIBR) 2 —LDOY A XZEEICIEZ. OV Rlvresize. lvextend. & K U'lvreduceNMER T
NEJd, XA T avIio2WTE. TSSO IATVROIYZaT7ILR=JHBEBLTL
7280V WZILKT BICIE. VGEICHRRBRRFERBAR—IADRITNIEED FH A,

WIBERY 2 —LEILKFITENTIIEE. YaSTN—FT1 >3+ %2FHATZ23ex=EHL
£9, YaSTR(ER T3 . TEOR) a—LDT7AINS AT LOYA IHEFNICARIN
£9,

WIERRICEFTILAF IS NTETEFIN. WEDT 7ML X T LICDVWTIFIND
RAJRERBEDHD T, WWVEILK. BNLTH. TDARY2a—LARAD T 7AILS AT LDY
A4 XNIEFNICEEINETF A BTITI 7MLV ATLEILKRTSICIE. IOOAY Y R%ZE(E
BI2RERHDET, 77MILRATLOY A IZBOFMICOVWTIX, 28 J71)L
AT LD A ZEE ] ZBRLTLLIESL,

FHTWVOY A XZEETIHEIE. RISRT L IICELWERICRE > T EE L,
o WZILKTBHBEIF. 771N AT LZIKTDENICNVEILKRT 3HEN DD 7,
o WEMENT BHGEIE. WZEMBNTBFIC T 7ML AT LZMRNT DRELRHD £,
RER 21— LOY A X%RIERT I
1. BRIV —ILZEETET

2. RIEARY a—LICEXQRFFIZEXM4T 7 AIL AT L(F > T4 REITR—rIATWL
FEADEENDHES. YUY MERLET, (RETS > (XenVMA ) BICIREINT
WBT 7ML AT LDBFENTVWBRESIF. &RAIVMZS vy EET Y LET,
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3. WwmERIAY=ILOTOYTRINMLT, XOOAXYREAAL. HBERY 2 —LDHYA
XEILKLET,

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

SIZEDHZEIFE. 10GBD &K SIZ. FHERY a—LAICEBMLIEVWRERIBEL TLET
UL\ /dev/VG NAME/LV NAMEZ%. /dev/LOCAL/DATAZR ¥ MiRIER ) 21— LADLinux/VX
ICANEZ 9, RIHlERLED,

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

4, 77N RTLOY A XZRABELE T, FMICOVWTIE 228 17102274
DA RXEE|] ZBRLTIIETET L,

5. 771 RTLEZRI VY MERLISEEIZ. BUYUYRLET,

e zlE. WELWED(XTY MBAHTT VT« 778) Btrfs T10GBILAE T B IC1&:

sudo lvextend -L +10G /dev/LOCAL/DATA
sudo btrfs filesystem resize +10G /dev/LOCAL/DATA

WIEBARY 2—LOY A X EHENT BICIT:
1. IwmARIVY —ILEEETE I,

2. WIER 2 —LICBtrfs 7 7 MIILAZEFNTUVARWEEIE. wHERY 21 —LZIT Y MR
FRLET, KBTS > XenVMBE)BICRHINTVWE T 7ML AT LRGENATY
3%813. ROICVMZY vy ROV LET, XFST 7ML AT LZfERALTWVWSR
Ja—LOY A XIHENTETTE A

3. 77 MIN AT LDOYA X ZARLE T, FFHICOVWTIE, 28 [TJ71IILo 2T A
DHAZAELE ] Z#BELTLLIEETL,

4. IR IAVYV—=ILOTOYFTMIF LT, XOOAYY REASL. BEAR) 2—LOYA
AT 7AW RATFLDOY A XETHRINLET,

sudo lvreduce /dev/VG NAME/LV NAME

5. 77 MW RTLZT ORIV L TH-IHZEIF. BUNI Y FLET,

fce Z1E. WZ LV EDBtrfs T5GBiE/NT B ICid:

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

O EXR1DOARYRTORY 2—LET 7Y RTLOD
1 XEE
SUSE Linux Enterprise Server 12 SP1h'5. lvextend. lvresize. & &
U'lvreduceT--resizefsA o a v R—bENd L5120 F LT COAT
avid. RUa—LDYAXEZEETBRENTTERL, 771NN RTLOY A IHE
BLEJ, LA >T. EIZR T lvextendd & UlvreduceDFliE. KDL SICERITT
53EHTEET

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

--resizefsid. ext2/3/4. reiserfs. Btrfs. BLUXFSOE T 7ML AT LTHR—
fENFET, COA T3 EFERALEBfsOY 1 XZEEIX. £IZERTIIFHFTITA
TULWARW 8. SUSE Linux Enterprise Server CD AR BET 95

5.8.2 1lvmetadic K BLVMX X TF—XDEIEN

IFEALEDWMIOTYY RTIE. YATLDTA RITNA RIRESNTVWBLWMXRT—4R
HIEFEICINBEL THE K HBELH D £9, LWMDIRITORETTIE. COBHRHAHRVIES. LVMIZE
SRATLDIRTOYEBET 4 RITNA X% XX vV LERITHIERD £FHA. 2EOT« X
VT INE Y XTLATIE. COREHICKEDI/ORIEDNRBREBIZRD £T, T4 ATHINE
LBRWEE. TDT RV %ZFELTULWBBICLWVWMIOR Y R RA LTI RTBI B F
ER

lvmetadic K BLVMA X F—2 DEINENIZ. CORBEICRREZREBELE T, lvmetadT—
TEUOBBIE. TNAADKRENEDBTEUICART—RIBRZENICENT B CICK-
T CODRFVYUEAREIZTEIETY, cnbDARY ~MudevIL—JLICZ K > TlvmetadlZ
EEINEFT, COT—EVHEITINTULARWES. WWMITBEEEDICA Xy U E2ETL
x99,

COEREIFT 7 4L ETEMIIBE>TVWET, Y XTLTIDEENEMICE>TWVWEES
& ROFIEICRE> TEMICLET,

1. wmARIAVY —ILZHEETET,

2. lvmetadT—E>%ZEILELE T,

sudo systemctl stop lvm2-lvmetad
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3. /etc/lvm/lvm.confZiRE L. use lvmetadZ LICEREL 95

use lvmetad =1

4. lvmetadT—E>%=BEEHL £,

sudo systemctl start lvm2-lvmetad

583 WMFv v aRl)a—LDEA

LVMTlE. REEDERARTOvITNARIIF LT, &ELTOy I 7/ X(SSDF /N
ARBEVEZA N IF Yy afxltE3SA AN —Fvyoa LTERATEXY,
FryvPamBAR) a—LRAFF NBEOERLZWVEZFERAL T. KBEEDEERBZLVD/N
T4+—IY AR LEIEET,

WWMF vy VI EBRETBICIE. FYv v YT TNAREID2DDOHEBRY 2—LZER
TERIRELRHD E T, ABEDHREARY 2a—LlZF v v rIBERICERIN. NBEDR
Ja—LldFv v I XART—2OREFICERAINE T, cN52DDAR) a—L4LlE. 7TD
ARa—LEBILR) a—LTIL—FICBLTWVWRRELRHD I, CNE5DRY a—L%EE
LS. Fvvdial—ILUEBLTROR) 2a—LICERTIHBENRHD T,

FIE5.2: F v v amBRY 2—LDERTE
1. TR a—LDELEFELRVBEIX(ERE T /N1 X EID)ER L £95

2. YA a—L%Z(ERERBT/INAADS)TTOAR) a—LHETBR) a—LTIL—TIC
EBMLT. YR 2a—LEICF Yy aT7—2R) a—LE2ERLET,

3. FryLaXaF—4RY a—LEEELET. P X FrysaF—2RUa—
LD1/1000ICF BN HD £, &/IT 1 XIZ8MBTT,

4, XvvyaT—RR)a—LEXRT—2R)a—LEFxvvaS—)LR)a—LAIC
ma L&,

lvconvert --type cache-pool --poolmetadata VOLUME GROUP/
METADATA VOLUME VOLUME GROUP/CACHING VOLUME

5. Fvvial—IlEmDR) a—LICER LTI,

lvconvert --type cache --cachepool VOLUME GROUP/CACHING VOLUME VOLUME GROUP/
ORIGINAL VOLUME

LVMF v v VT DFEMICDWLTIE. lvmcache(T) DY ZaT7IR=SEBBLTLIEET WL,
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59 WM2RbL—=2F T2 bADRTHF

RIE ARL=SF TV FOXEZT—RICEDYTENBIERAITORBWVWEF—T—R
F1-I3BETY, 27 2FERTZ . BFHFITOBRVWEZITIDI) I NEZWVMA ML —=CFTO T
JRDAZT—=RIZHATEZLICE2T TNSDA T/ DAL IS 3> ZFREICK
BLOICHETETET,

59.1 LVM2%2J OfEHR

WWM2R R L—=SF TV M T 2 HFT56. EN65DRTEZ IR RTHERLT. XD
RRAVEERTEET,

e BEDRITODBEICIGL T, MIBITBVMA TSV EBIRLE T,

e MET7AINANTERI %"FERATZICICED, Y—NETT7I T4 TICT3HR)a—L4
TIN—TCHEBAR) 2a—L%=FHIELE,

e OV YVRATRIZIBETDCLICED, JO—NIKRE7T7ITILOREEZ LEZTLE
ER

ARYRZAYTIMA T 27 b Z2E5RITB3HDDIC. 2T 2FEBL T ROE\EEZRITA
N3N TEEXY

* ATV DU
c B—DATPz I MNEINE—FTI U MIERTBED)

AT MEERITESHRAZLIF. —BTIEHR— TN TLWEEA. 5IBDERH
%, U MARDEESIBIT. EE5IBMZHIIRL. BF5|IBORVDA VA2V A2 RETSC
CICK>THRENFET,

SIBDRA THEERICRZAEMDHDH5EIE. FTDFICT Y FY—7(@)XFE[FITTL
Wz 2 IE. emytag)e TNUANDEEE T@) OFEBRIEA S 32T,

5.9.2 LVM2E T D1ERREH

WMTHR Y %2 EAT 35513 UTOEHZEZRBLTLIEIL,
HR—-FINhTVWEXF
LVWMA T DT — RIZIE. ASCI KXFA~Z, I\XFa~z. HF0~9. TER(). 77X

(H) NA T2 BLUVEUFRVZEDZZENTEXY, 7T—RE/NA TV THD
322rldTEFHA. BRIZBXNFEFTANTEEXT,
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BR—FINTVBIL—2FTITI b

ZIFFTTETZDIE. LWM2OYRERY) a— L. R a—LTIL—7 @HERU 21— L.
SLUHEBER) 2 —LEITAY T, PVRIIF. EDORY2a—LITIL—TDART—
RIREFSNET T, RUa—LIIN—TZHIRT 2. MiLLIER) 2 —LADH
JHHIRENE T, XFv TP ay bMl3gIztiIonEFEAD. ToF T2 ok
FRIFTTEET,

WWMIF T2 MM EDTARI T A=y bRETZHR—FLTLAEVLDT, %
JRIFTTEE A

593 OV RSAUTORIFEX

--addtagTAG INFO
LWWM2R bL—FA T MR ZEMDOED. 24T )LET, Bl

sudo vgchange --addtag @dbl vgl

--deltagTAG INFO
LVM2ZA RL—F T2 DR TZHIBR(DED. TR )LET, Bl

sudo vgchange --deltag @dbl vgl

--tagTAG INFO
TIOT4 TEIIIET VT4 TICTBHR) a—LTIN—TF=IEHER) 2 —LD) R
FZRDATT-HICERT 32T ZBELFT,
ROFUCRT AR Y REANT R, BEDEIIC—HTZ2TZHDR) 2a—LH7
D74 TICHRDFET,

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

594 FHRET71ILEX
LPEDERIETIE. BHEDEHICHITAREHNETRLE T,

5941 lvm.conf7 71ILTCDOHRRANRART DAL

IDOA— K% /etc/lvm/lvm.conf 7 71 ILICIBINT B Z &ICE& D, /etc/lvm/
Llvm_<HOSTNAME>.confZ 7 A L TRR MIERMICEREINTWVWE R M RTZEBMICLF
ED
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tags {
# Enable hostname tags
hosttags = 1

}

RZ D/etc/lvm/lvm <HOSTNAME>.conf 7 7 A ILICT VT4 RXR—> 3> O—RZ AL F
o FHMAICOWVWTIE, 5.94318 7O 5 4 R—2a unEEmd5 #B8RBLTLETL,

5.9.4.2 lvm.conf7 71 I TCRA MR RTZEERT S

tags {

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

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

}

5943 T7IOTA4R—IqOHETEETD

/Jetc/lvm/lvm.conf 7 7ML ZBET R . XTICEDVWTWMBRIEBR) 2a—L%EZT7 0747
ICTEET,

FTEXFRAMNIFTA4XT. ROOA—REZT771)LICEML X,

activation {
volume list = [ "vgl/lvolO", "@database" ]

}
@databaseZx CERADAR I TEIHRZI FI, RAMIBESTNTVWBRIIRTDORIICET %—
BHEEBICIE. "o 2EALE T,
TOTA4NRN=23 ATV RIE. A a—LT I —FEHmBR) a—LDARXT—RTHRES
L TUVBVGNAME, VGNAME/LVNAME. F7-lZ@TAGEBEEITWVWE T, R a—LTIL—TFFT:
IERIBIIN—FF ART—RRTHN—BTBHEEDHT I T4 TICBDEFT, —BHLAREWVE
B TI7AINNTIETOT10 712D FHE A
volume listAEEHET. RAMIZIDNERINTVWDR L. RARRINIXRZT—RZ2J(C
—HTBHBEDHFR) a—LITIN—FFRIFHEBIIN—THT7 071 TICBDET,
volume listBAEREINTUVTHETHD., RAMIEITDEEREINTVWRWVWE, 7IT707
ICZD FH A
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volume_listh EBINTLWAWL, WO T 77+ FHICHIRIFBRINEBA(TRTHASN
7)o

59.44 HBHEOKRIANEHET7AINTTITAR—aVEBFERTD

lvm.conf 7 7 ILTRRA N RZTDEMIHE>TVWBIFE. RAMDERET 71 IL(/etc/lvm/
lvm_<HOST TAG>.conf) TP I TA4R—> 3> OA—RZEATETEYT, L Xid. T—1ND/
etc/lvm/T«4 LI RUJIC. 20DB/ET7I1ILDAHBRELET,

lvm.conf
lvm <HOST TAG>.conf

A=K7 w TR, /etc/lvm/lvm.conf 7 71 ILHAO—REIN. 771ILADTA
TODRITHBRENMIEBEINT T, RAMFZITHERINTVWBRIHES. B&ET S /etc/lvn/

lvm <HOST TAG>.conf7 7 IILAO—RFENET, FEDRE I 7MILIV M) ZREKRT S
B, RINICKRIANRT T 7A1IDRERINE T, KL Tlvm.conf 77 MILHERIN. &)
IC—BL7=BFRCIELE L £ 96 lvm <HOST TAG>.confZ 71 ILRAT. XIDERESINIIER
CIXFEDIEFZFEALEFT, CNUCE>T REBICKRESNIZTDT 71 ILDRIICERRS
NET, RARRITT7AILNTHLLWEZIDNRETNS & BMORET7 7ILHAO—RTh
E S

505 JUSRAETHERTIT4XN—2avHllcEI =AY
%)

BERRINEDT I T4 R—2 3 VHIEIE. /etc/lvm/lvm.conf 7 71 )L
Thostname tagsA 7> 3> Z BT B ETRETCETXT, NI O—NILEREICKS
ESIC. ALI7 7N EISRAAOITARTOAVE2a—X2TERALE Y,
1. T¥ XA MIF4 R T, XOO— K% /etc/lvm/lvm.conf 7 71 JLICIEML £ 9%
tags {

hostname tags =1

}
2. 77M0MN 20 S AZADTRNTDRI MIERHLE Y,

3. VS RANDEEDIVE2a—42H 5. vgl/lvol2E 7V T4 2§22 Ea—32D
)X MCdb1ZEML £ 95

sudo lvchange --addtag @dbl vgl/lvol2
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4, db1—/N\T. ROA—RZANLTvgl/lvol2Z 7074 TICLF T,

sudo lvchange -ay vgl/vol2

59.6 XJ%ZFRALT. IS XAZADHEHDKRANTT V747
IC9%
FEOBTH. RDLSBTIF1 "= a3 ET52005EERLET,

o R a—LII—Fvglz T —EZR—XRRX Mdb1B L VA2 TDHT I T4 TICLF
ED

o R a—LIN—Tvz 774N —INKRA M sIOATT I 71 TICLET,

o JrAIINY—NDONY I T v TRIA fsblTld. RVINIAELT7 IV T0 TICET. 774
I —NDRA B fslLICEZHEHL2E /EE LET,

59.6.1 A7 arl—mtThIcBEB R METERINICERE
ROV 21— 3T B—ORET 7 ILEEROHRR FEATEHLET,

1. @databaseX T &R 32— LT IL—TvglD XX T—RICBMLE S, HERkIVY—IL
T, XOAYY REAALEF T,

sudo vgchange --addtag @database vgl

2. @fileserverX®J %R a— LT IIL—Fvg2D A ZT—RIEBMLET, HRkI>VY —
LT DAY EZEAALEFT,

sudo vgchange --addtag @fileserver vg2

3. TFRAMIFTA4RT. ROOA—RZEHAL T /etc/lvm/lvm.confZZEFT B3 &Ik
D. @database. @fileserver. @fileserverbackup®&EX I ZEELE T,

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

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

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

}

4, BELT /etc/lvm/lvm.conf 7 71 ILZ4DDR X k(dbl. db2. fsl. B KU fsbl)il
BrRLEd,

5. 771 —NKRIAMDBEELEESIEZ. XOOAYY REEEDE—R TRV Y —
ILDVBATTBEICED. fsbl ETvRZEFHTT X,

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

59.62 F7F>3>2O0—"A54MATNEELRE

KDV a—>3>TlE BRAMDRTIT4TICTZR)2a—LDI S RICET 3 1EHRE
A—AILICRFLE D,

1. @databaseX T %R 23— LTI —TvglD XX T—RIZEMLE Y, wmAikIY—IL
T, XOAYY REAALE T,

sudo vgchange --addtag @database vgl

2. @fileserver® %R a— LT IL—Fvg2D A X T—RIEMLE T, HRkIVY —
JLC ROOAR Y READLET,

sudo vgchange --addtag @fileserver vg2
3. /etc/lvm/lvm.conf 7 7 A ILTHRRA M RTZBHILEF T,

a. T¥FXAMIF4 R T, ROOA—R%ZFEBL T/etc/lvm/lvm.conf 7 71 IL = EE
TBRILEICED. RRAMNZITERET 7L EZBCLET,

tags {
hosttags = 1
}

b. ZE L /etc/lvm/lvm.conf7 71 ILZ4DDHKRR +(dbl. db2. fsl. H&
Ufsbl)ICERL X,
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4, KRR Kdb1 T, T—ER—RKRAADIDT VT4 RN—=> a3 VERET 71 I EER L &
Jo THFRAMIFT 4 X T. /etc/lvm/lvm dbl.conf7 7 ILZVER L. ROOI—R%B
mLx9s

activation {
volume list = [ "@database" 1

}

5. RAX K2 Ty T—ER—XKRZAMD2D TV TAR—=2aVERET 71 IILEER L F
o TFXAMIT 4 RT. /etc/lvm/lvm_db2.conf7 71 ILEMERL L. RODO—KR%B
mLF

activation {
volume list = [ "@database" ]

}

6. RANSIT. 774N —NKRIAMSIDT VT4 R—=> 3 FET7AIVZERLF
To TFAMIFTART. /etc/lvm/lvm fsl.conf7 71 ILZER L. XROO— R %8B
mLE,

activation {
volume list = [ "@fileserver" ]

}

7. 771NN —=/NERZX IR LISBEIF. ART DT 7)Y —/NRR MMsbl%
T =N LTEHL XTI,

a. RAMfsblT. RAMFsbIDT I TAR—=> a3 VBRET 7 AINEERLET, T
FRXMNIFT4 AT, /etc/lvm/lvm fsbl.conf7 71 ILZEERR L. XDOI— KR %8
mLFEI,

activation {
volume list = [ "@fileserver" ]

}

b. IARIVY—ILT. XOOAXYRDIDEADLET,

sudo vgchange -ay vg2
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
£,

mARIAVY —ILZAWVWT. ROOAYY FZANLES,
sudo lvcreate -s [-L <size>]
A XAZEELBWEE. RFT v Foay bMEP YR Fy o3y hELTERSNE T,
RIcHlERLES,

-n SNAP_VOLUME SOURCE VOLUME PATH

sudo lvcreate

2Fw T3y hhH/dev/lvm/linux01-snap R ) a—LE LTERINE

-s -L 1G -n linux0l-snap /dev/lvm/linux01

6.3 XF+vrFawv bDEH

WARIVY —ILZRAVWT ROOAIVYREASANLET,

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
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Block device 254:5

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

sudo lvremove SNAP VOLUME PATH

R eRmLE T,

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,\% CERRLEI(FcexE. YT hiRA > b/var/lib/xen/images/
<IMAGE _NAME>),

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

bEER L £ 9o

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,

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

AR LRV R RAY MRy T3y bR a—LEIYTVELETD,

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
INAZZEL. 7741 I)L%Z /etc/xen/myvm-snap.cfg’R ¥ DHBI CHRIFEL £ 95

ARERS VDRIV NEARTY T3y bR a—-LERALT REYS VRS

LE9,

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

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

WMRER S VA XA =D ERALET,

sudo unmount /mnt/xenvms/myvm-snap
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 V> RZFEAL T, WWMBRBER) 2 —LOEEZTICRI _EMNTEE
o N—JIIRDLSICHIBINE TS

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.

Ay Foay bz —mBER)2a—LEI—C L TEBZTICETD. AIOREICO—INY I TS
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Y=—UNRTTBL. V—RBER) 2 —LICIZRFYyToay MEEBEELT—2 &,
N=CURBRICITONI T —2EENTANTEENE T, EMINIH/EAR 12— LOHH.
RAF+—&FS. B5XVOUUDIE. V—XHERY 2 -LERLTY, V—RRER) 1—-L4LIF
BEMICBYY Y SN, XFyv T3y bR a—LIHIBREINE T,

1. WARIVY—ILZBRAVWT. ROOAIYYREAALET,

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

ARYRZAVTIDUEDRFy T2 ay hZIBETEET, Fhid. BHOV—X
FIERY a—LICRAICARY 2a—L20%Z/EL. Te<VOLUME TAG>] CIBETD LD
TEEY, FIMNER)a—LDRFyFoay I, ENENOY —XGHER 12—
LICR—YSNE 9, ZTRIHREBAR) 2—LICDOVWTIE, 5918 NLVM2Z FL—F
T bADaITHT ZBRLTLIETL,

RDFAT>a>hHD £,

-b,

--background
T—EVENYITZTYRTEITLET, CNUSED. BELIERODRFv T
23y bON—DZEFICTETLTERITTEER .

-,
--interval <SECONDS>
ETRRE EEMICN—tE Y METLAR—MLET, BREMEMTIEELE T,

COOAR Y ROFMICDOWLTIE. Lvconvert(8)DVY a7 I)ILR—JHEBLTLIEE
LYo
KiCBlzRLET,

sudo lvconvert --merge /dev/lvmvg/linux0l-snap

CDAY Y KRIE. /dev/lvmvg/linux0l-snapZz DY —XAFmBAR) a—LICY—U L E
ER

sudo lvconvert --merge @mytag

lvoll. lvol2. BELUVWol3TARTIZEZ Y mytaghfFT LW TWBIHE. FXF v
T3y MEIFIETEY —mEBERY a—LICBEBICI—JINET, ThHD

5. lvoll. lvol2. Wol3DJEICY—TENE T, --backgroundd 7> 3 VHHEES
NTLVBEBE. BXIRHEYV—RBER) 2 —LDODRXFT v T3y MIREBFICEITLT
I—IJENEd,

Ay Foay bz —mBER)2a—LEI—C L TEBZTICETD. AIOREICO—INY I TS
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87

2. (AT aV)V—RBER)a—LERFT Yy T3y MDPARAEHEVTVLWT, AL
ZENTEBRHE. FHTY—ARBEBAR) 2a—LEZIET7 T4 TICLTHS 79707
ICTBREICELST. FTRICVN—DV%HATEE TS

sudo umount ORIGINAL VOLUME

sudo lvchange -an ORIGINAL VOLUME

sudo lvchange -ay ORIGINAL VOLUME

sudo mount ORIGINAL VOLUME MOUNT POINT

RiHZERLETo

sudo umount /dev/lvmvg/lvolOl

sudo lvchange -an /dev/lvmvg/lvol01l

sudo lvchange -ay /dev/lvmvg/lvolOl

sudo mount /dev/lvmvg/lvol@l /mnt/lvolOl

3. (AT aV)V—RMBAR)2a—LERFT v T3y bR a—LEACBHEALTL
T V—XBEBAR) 2a—LZFHALZ D TERVEE(root 7 7T ILY AT LR E).
H—NZHESHLTY —XRBR)2—LEIYTVRTBZIICE>T. BEHFH KT
ICY—CZERIBTEERT,
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11
12

Y 7 b 7RAID

Y 7 b T 7RAIDDRE 89
IW—brN=FT1>a>BEDY 7 ;T 7RAIDDKE 98

Y 7 b 7RAID 107 /N1 ADYERL 103

F4 I L—R7LADER 118

mdadmiZ &3V 7 kU T 7RAIDT L+ D+ XZE 120
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T4 129



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)
EEALTREIDIHVELNHD £, https://documentation.suse.com/sle-ha-12/
html/SLE-HA-all/cha-ha-cluster-md.htm| 2 ICH 2 ST AMILREREDO R+ a XV b
SELTETL,

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 &
NTVWET, cnsl@ERE. TRAIDLAJL] EFEENE 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 TRAID 0 EWSEEID—ARIT

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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& RORFE=FEALET,

e RAID1+0: £9'. RAID1 (T5—) 7LAHIEEIN. XIZ. ENSOT LAHEAE
HDINTRAIDO (RS AT LA ZERLET,

e RAIDO+1: £9'. RAIDO (RbZ1 ) ZLADEEIN., XI. TNS5DT7L1H%E
HFEHDEINTRAD LSS )7L %=#EHL 95

RDERTIE. RAIDI0RR T+ VT DRRAEFRZ. 1+0OM0+1E WS TEHAL £ 9, /A
TBALL—=2ATV I ME ENETNHDFEADI/0ZDHDFLDT RTICERT L8
ELTWVWET,

#]9.1: * X FL7=RAIDLRXIJL

RAIDL )L HiL):] INT #— R itfEEN

10 (1+0) RAID1(SS5—)7LA RAID1+0iE. ELANILDI/OINT #—< > X,
THEEINKRAID (R FT—42REM. $LUT« RUMESE#IRM
kS ) LEd, RADDEAYN—FNA RIFEAICS

S—Y2JINB3DT. TS5—ICB>fcT1RY
DIFZ—5%DERBBED. EBT1 AVDEE%:
HBRL. T REFERTEZIEHNTEZXT,
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RAIDL XL

10 (0+1)

ﬁll

B4

RAIDO(R k5127
L+ THERE NIRAID
135-)

NT =X R LTEEE

73 e LT R=RERITIS—U2IT
NET7LATCICARTZHRELTED. IRTD
ST-ICNTBRIARTIIN—TFICH/HIET D ART
ZRETTE,

RAID 0+1iF. ELARILDI/ONT #—I VR E
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,

KIEOFIETIE. RORICRITTNARBZERALET, TFNS5DT /N1 R&AIE. BT, CF
BOTNAZADEEITEELTLET L,

+9.2: RXT 1 YU TRAID 10(1+0) 2 {ER T 5> F U F

rawF /N1 X RAID1(Z5—) RAID 1+0(R FSTEV I =
7=)
/dev/sdbl /dev/mdo /dev/md2
/dev/sdcl
/dev/sddl /dev/md1
/dev/sdel
1. IRV —ILEREEE T,

105

2.

REICIGLC T partedBRED T4 RIN—Ta0 >3+ =z FERLT. BLY A XDOXFD
Linux RAID/N—7 ¢ >3 > Z4D1ER L £ 9%

1FNARTCI2DDEBRZTNA AZFEAL T, 220V 7 I T 7RAID1F/NT X
EERRLET, A RZ7OYF T, XO220OAX > REANLE T,

sudo mdadm --create /dev/mdO® --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

XX B L7RAID 1+0F N1 XA Z1ERRL £ 9, AR OV T BIOFIETIERL
V78U 7RAD ITNA R ZEHAL T KOOAXR Y RZAALE T,

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

TI7AIEDF v > I A XL 64KBT T,

RAID 1+07 /N1 X/dev/md2 ETT 7 AL AT LXFST 7 A IV AT LR ) 2 ER L
9o

sudo mkfs.xfs /dev/md2
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CNERBDT 7ML RATLZERATSICIE. ARV FZEELET,

6. /etc/mdadm.conf 7 7 A ILEZRET DD T7MIDFLEEFEELBEVBEISERLET
(7= 2I&. sudo vi /etc/mdadm.confZRI1TLET). XDITEEMLET (7 7LD
BICEET 358, RYIDITIFEEREFADRIEMEDHD £7).

DEVICE containers partitions

ARRAY /dev/md® UUID=UUID

ARRAY /dev/md1 UUID=UUID

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

sudo mdadm -D /dev/DEVICE | grep UUID

7. /etc/fstab7 71 )L Z#RE L T. RAID 1+07 /X1 R /dev/md2dD T > k1) ZEML £
To ROBUEI. XFST 7 AN R T Ly BLUVIYT Y bRA 2 b LT /dataZz AT 2
RADTNAZDITY ) ZRLTWVWET,

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEXTYLET,

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,

sudo mdadm --create /dev/md@ --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,

sudo mdadm --create /dev/md2 --run --level=1l --raid-devices=2 /dev/md0 /dev/mdl

. RAID 1407 /N1 X /dev/md2 ETT 7 ALY AT LXFST 71 IV AT L7 E) &R L

£,

sudo mkfs.xfs /dev/md2

CNERBDT 7N RATLZERATSICIE. ARV FZEELET,

. /etc/mdadm.conf 7 7 A ILERET DD, T 71 ELEEELRVISEIXERLET

(=& ZIX. sudo vi /etc/mdadm.confZETLXT). XDTZEMLET(ZZTH.
77 1ILDBRICIFEE S 3356, BRYIDITIXEERMBEADEIREMELH D F9),

DEVICE containers partitions
ARRAY /dev/mdO@ UUID=UUID
ARRAY /dev/mdl UUID=UUID
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ARRAY /dev/md2 UUID=UUID

Z2FNA ZOUUIDIZXRD XYY RTERIETE XY,

sudo mdadm -D /dev/DEVICE | grep UUID

7. /etc/fstab7 71 IIL%Z#REE L T. RAID 1+07 /N1 R /dev/md2D T > b EEMML F
T RDBlI. XFST 7ML RT L. BELUONYTV R RA>V b LT /datazEHT S
RAIDFNAZADITY MU ZERLTWETD,

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEX IV ELET,

sudo mount /data

9.2 Y7L wZ ZXRAID 10D{ERX

YaST(H & U'mdadm & - -level=104F> 3 ) Tld. RAIDO(R b1 E VY )BKVURAID 1(Z
S—U VI OmADKEERAEDEE—DI YLy XY T U 7RAID 107 /N1
ADMERTNET, IRTOT—E2ITOvIOEROIE—H. A LF1EYTDRANIRES
T. EBORSATLICERBEINE T, IVR—XY FTNTRIE. IRTEALYCXICT S

RENRHD T,

d> 7Ly P XRAIDIF. #* X +L7RAID 10 (1+0) . BHRIIEEIL T A ROKTEAD F

ED

R 9.4: {5 RAID 102 = X + L7=RAID 100 LL

HEaE

TINA 2D

dAVR—bTFNAR

AbZ1EYT

108

J>7 LY XRAID 10

BREXIEFHREDOD >
A= ETNAR

B—@QRADTNARELT
BEINZXT,

ATIEVTIE. OV
K=Y T N1 REI
nearL 1 77 k ¥7zl&farl
1772 LCET,

3> 7L w4 ZRAID 1001ERE | SLES 12 SP5

# X I L7=RAID 10 (1+0)

BHREOIVR—22 b7
NAT R

R LERAIDTNA R L
LTEEINET,

ALZAETIE E
IS IRTOOAVR—RY
FTFNARZEFEFT



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 £,

109 Y7Ly P ZXRAID 10D T NA RE LTV L T FIDE| SLES 12 SP5



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 £,
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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

LTV A LA 7D ME YaSTTIE/N) 7« 7))L X Lse mdadmTI&--layout/N5
A—RTHEELET, FATTSEIFROEEDTT,

[\
nearL1 77 hDHE. nEFIBEL. NEL TU DB TEITEIET, LAT7TLELY
L7 AEEHRELAEVEE. T7F/ILETnhMERSNET,

N
farL1 77 bDIBE. fRIEEL. NEL U AR TESHEZ T,

oN

offsetL 177 FDFE. oZIEEL. N2 L TUHHTESTHEZIF T,

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>%
TH+—=Iv bLTD. N=FTa0>3>%AT%0xFD Linux RAIDIZERE LD LABEWT
KTV, BEON—FT4>a>a2ERAITR88. N—FTa>aViA1T2ZEET3
MEBIIHD £ A YaSTICE > THEBMICEESINE I, FFHICOVLWTIE. TEAA
1Ry B12E TEERTA XY 7yl 12118 YaSTO/N—T 1 > 3 T DfE
1 Zz8RLTLIEEL,
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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/INHRILT. RAIDZZEIRL £,
BEZDRAIDERED ) X RHAAD/NRILICRRINE T,

[RAID] R—DAETT. RAIDDEMEZEZY w2 LET,
RAIDFEFET. RAID10 (S5 —U VI BLUVRMSAEVD)EFERLET,
F 73> T, RAIDATRAIDICHZFIZEIDH TR ENTET XY, CDHAHIIE. /dev/

md/NAMEYX L CRIFBIREICA D £ 9, SFBICDOWVWTIE. 7.2.118 TRAIDDEET ZEBBL
TLIEEL,

L BRARRLTNAZRVRRT, REON—To2arE&ERL. RISENMZI)vIL

T ENSZERLIETNA RV A MIBEL X

RAID /dev/md0 ®@i&nl
RAID B RAID (N) (473)
RAID 0(Q) (AFSAEZY)
RAID 1(1) (35—Uv%)
RAID 5(5) (TEARSTEVY)
RAID 6 (FaT L TRRNSAEVY)
® RAID 10 (35—UvFERRSIEVY)

DATA

ERARAERT /S A BIRLAFI81A:
TIRAA HAZ KBS 447 FIMA HAX BES 4T B
T /dev/sda2 4.00 GiB @ Lit
BN — g
Jdev/sdbl 4.00 GiB w Lit
2THEEM = | |/dev/sdcl 4.00 GiB & Li
Jdev/sdd] 4.00 GiB G L I
—
HllEx 2
— 2THHIRE
b ]
BEHHAX: 0B &8+ Z: 8.00 GiB
~JLT (H) E3(B) #1E(R) [ R~(N) |

(AFoaV)pEE )y LT RADZPLAARTODT 1 ATV DHFAHDIEE*IEEL £
ER

RAID 102 Y, BIML7TT« X7 DIBFHNEERRAIDZ 1 FTld. T/N1 XADFERIER
ZIETTET, CNUCED. PLA1OFHEREDT XRIY T XFT LICEREL.
HI3FHENDT A RIY T XTLICERETEE S, e xld 1205704 RI7H T
AT LICEERRE LIRS, YATLIRNREBDT A RIY TS IATLHSIHEE LK
IT£E7,
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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,
WS KSICHEANRF T, il AABBCC,

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,
e 23X, ABCABCO K SICHD X,

Pattern File: ZNZNHERRKRIRE VS AL THZ. BROTEESTHEFEO T 7
AN ZBIRLE T ("sda.* A")e EDERRKRRICEHTZIRTDT /N1 RN
ZOITICEESINIVSRICEIDHTOENE T, ERKRRIE. H—RILF(/dev/
sdal). udev/N\X#(/dev/disk/by-path/pci-0000:00:1f.2-5csi-0:0:0:0-
partl). YXicudev 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,
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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

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

--raid-devicesDEE /N\—T«0 >3 >DU X NI, TEHADOEY 7y AL TH
BLTLLETL,

CCICRTAVYRTIE nearL 1 77 b Z2FEBL. 220L ) A%ZF D7 LAHE
RENET, CNO2DODEEEET BICIF. --layoutZERAL £, 9.2.2418 IYaST
BiUmdadmlZEa LT A L4770 FDiEE] #2BLTLLIETL,

RAID 107 /N1 X/dev/md3 ETT 7 AL AT LXFST 7 ALY AT LR E) 2B L &
ED

sudo mkfs.xfs /dev/md3

CNERRDT 7ML RATLZERTSICIE. ARV EFZEELET,

. /etc/mdadm.conf 7 7P A ILERET DN, 771D ELEFELRVESIZERLET

(fe& ZIE. sudo vi /etc/mdadm.confZ3EITL X ). KDITZEMLEI(Z ZTh.
77 1IDBHIFET 256, RYIDITIXEREADEIEMDLH D £9),

DEVICE containers partitions
ARRAY /dev/md3 UUID=UUID

FTNA ZOUUIDIZXRD OIY Y RTRETEF T,

sudo mdadm -D /dev/md3 | grep UUID

. /Jetc/fstab7 71 )L =RE L T, RAID 107 /N1 X /dev/md3DIT> b ZENML F95%

KOFIE XFST7AIL R T L. BELVOITV R4V b LT /datazERT S
RADTNARDIY r)ERLTUVWETD,
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/dev/md3 /data xfs defaults 1 2

7. RADTNARZEIXTYLET,

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
[CmissingE WS T —RZIBELF I, CDIEFEICED. mdadnid. 7L 1AARADOXIET 3R
Ay hEZOFFHKRLET,

RAID 577 L f OERLEFIC. mdadmiC L > T. RAOBARTRSA4T2H2740L—R7LA
DEEMICERINE T, CHid. —MRIS. T4 L—RT7ZLARICARTZEBEL A
FA4IL—R7LATRABVHEETREVWT LA ETNU T 2BRIATILDEERRT-HT
o CODEREIZ. --forced T3> TEMICTETET,

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— RS0 J/dev/sd1Z{ERLTT1 2 L—KRRAID 17 /N1 X/dev/mdo%&Z {ER T 3 IC
lF. I R7OY7RT. ROESICAHALET,

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—TDTNA A EZIS—IZEML XY, 7t ZIX. /dev/sdb1ZRAIDIZIE
Mme3dicid. A R7OYTET KOLSICAALET,

mdadm /dev/mdO -a /dev/sdbl

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

4, BROEHRAZERITBICIF. AV FTOYT T ROKLSICAALET,

cat /proc/mdstat

BUWEF SN TVIEICBBROES ZHEE T 3ICI1F. ROKSICANDLET,

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 EIE(mdadm(8))Y — L THERT B HEICOVWTEHAL £75

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 ServerTld. 7 71 JL> X7 LBtrfs. Ext2. Ext3. Ext4. ReiserFS. & & UXFS
(A XDBMOAHABAD 7 7AW AT LY A AZEI—T1 ) Ta M REINTVET, 5
MMCOVWTIE. B28 174V RAT LY A ZZE ) #BBLTLETL,

mdadm'Y —JLIZ. YT T T F7RAIDLARIL 1L, 4. 5. BIUGICH L TEITH A IZEEZ 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—=TFT1>3>DY FTaoTBYAI=EBMELITHEDLED,
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

cat /proc/mdstat

CHOOAYYRDOHEAICE>T. RADZLAHAEEERPEHOHBEEIE. FHLOTT
FTHEHELOT. FUTLTLIETL,

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

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>%ZRAID7LAICBEMLE T, IcZIE. ROKLSICASILT. /dev/
sdalZzBML X9,

sudo mdadm -a /dev/md® /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,

KIEBOFIETIE. RAIDT/NA ADTFT/INA X% E LT /dev/mdoZEFERLTWVWET, D%
TELT. RFEROT/NAT AN EFERL TLETL,

1. ARV —ILZzRAETET,

2. RDEKSICATIL T, RADV LAH—BEMRZFR->TED. BTN TVS e ZHEEL
9,

cat /proc/mdstat

CHOOAXRYROHEAICE>T. RADZLAWELEHFEHHB551E. BHRLORT
FTHLT HFUTLTLIETLN,

3. RDEDICANLT. PFLADHAXETLAICRHAINDZITNARGA X ZFT v
L&

sudo mdadm -D /dev/mdO | grep -e "Array Size" -e "Dev Size"
4, ROWITNHDBRIEZITVLWE T,
¢ RDESICAAILT. VLAY A= ERARRABRAT A XETEMLET,

sudo mdadm --grow /dev/mdO -z max

¢ RDELSICAAILT, ZLAHY A XZERATRBRAY A XETEMLET,
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sudo mdadm --grow /dev/md® -z max --assume-clean

VLA TN RTEMENIcBEZERAL I COmBISERINEE
Ao THHRAID LICHR TN BZIERIZ. FHENFRELN ST, XN=FTNA1X

ICEMENFAR—IAPEFICEOLThTLONIE. fHORAIDLANILICERAEC
Ehd D £7,

* RDOELSICANLT, VLA A XZEEDEZTEMLET,

sudo mdadm --grow /dev/md0® -z SIZE

SIZEZ. FONA F(1FO/NA bF10240N1 MBEGZTENOY 1 X 2R ITERE
TEIHRREY,

5. RDESICANLT. FLADFAXETLAICRHASNEZTNA R A IZBF T Y
JLET,

sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"

6. ROWVWITNDDRIEZITVE 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

TEEYo 77MIISRTLICERGY A XZEET 35513 EDFL LY 1 IDRDSEMG
ZRIETHESIH L THRL TSV,

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
X7 fEWEEITE 9, RAIDA. HIBLTcEI XY M XZERTBLS5ICTBICIE. mdadm
--growE— REFERALXY, TNETSICIE. 24T a3 EFEALT. RADRDOET/NT
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ADMERTE2AR—RADE%Z. FONA FTEEITIVENHD T, COTAXIE. Frv>
DA ZDBETHZIVEDLHD. RADDR—/N—TOvI%TNAREZTATTHDX
R—RE LT, ¥128KBZFEZ L THEIAITNIEED £H A

KIBEOFIETIE. RADT/NAZADT/NARZL LT /dev/mdoEfERLTWVWEY, ATV R%E
TELT. BFTHEADTNA AD&BIZFEAL TS0,

1. HRIVY—ILZRAETET,

2. RDESICANLT, FLADFAXETLAIRHENEZTNARAFA X ZFTvY
LE7o

sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"

3. ROOAXYVRT. PLADTNA RAGFA X ZIBEDEXETRLIEIEET,

sudo mdadm --grow /dev/md®@ -z SIZE

SIZEZ. ¥ONA MEMUTHMNDO YA XAZRIBRETESHEZI I, (1FAON1 M
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,

sudo mdadm --grow /dev/md2 -z 41943168

4, RDESICANLT. PLADHGARXEETLAICRBINEZITNA AT XZBF Y
JLET,

sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Device Size"

5. ROWTNDODEBEIEZITVE 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

cat /proc/mdstat

COIXRYFOHAICZE>T RADT7 LADELEABRFEOHLZHEIE. BEHEDTT
FTHRLT HUTL T L,

3. AVAR—FMN—FT14>a>D1ID%=RAIDTZLAHGHIBRLET, Ttz ROL
SICAAL T, /dev/sdalZzBIBRL £95

sudo mdadm /dev/mdO --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. \—=T74>3>%ZRAID7LAICBEMLE T, It ZIE. ROKLSICASILT. /dev/
sdalZzEMLE 9,

sudo mdadm -a /dev/mdO /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—< % LEDdA—F a0 T+

AbL—>T2o0-YLEDEZRU > 2—FT 1 1) T« (ledmon)E L TLED T
YrAO—=I(ledet)I—T«0 U Trld. BBV EZTT—AELVTONIL%Z
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 T 7DRAIDT/NA ADKEEZRENLT B LTI, ledmonT—FEUH
RSATT7LADOREZEFR L. RS TLEDDREZFHL £, ledctl1—
Ta4) T2 ERLT BELIETNA XTI BLEDNZ—VERETETET,
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)NR—>%REL £9, IBPUE. SGPIOHREHANY I FL—2EDRZATRZOY k
DIREBLLTEDKSICBIREINZ D £TNv I TL—UHLEDTED & SITREZREL
IREWZEELFT,

—EDRA ML —J T2 O— % Tld. SFF-8489ARICERICER L TLWEVWHDHH D £
o T>oO—v 7O Yy HHIBPINZ—2ZZIFANTWVWTH. LEDD RRIESFF-848911
BRICIE S TLVARL, $H2WMITOE v HDROSNIZHDIBPINEZ—> LAY R—FLTWLAEW
BEMHD £,

LEDEIE(AHC)H K USAF-TEZO L dJLiE. ledmond K Uledctl1—F 1 U 7+ TlIHR—
FENTWLWEEA.

ledmonB L Uledctl7 T r—> 3 vidE. A2 FILAHCIOY FO—Z%4 > F7JLSASO Y k
O—ZRED. AVTIDAL—OY MO—F THEET S CHAEEESNTULWEYS, MD
VI r T T7DRAIDARY 2—LD—EFTHBPCle-SSD(V )Y RAF—rRSAT)FN1 R
D. AL—=I>o0O—TvREE(OK. Fail. Rebuilding) BLEDZ#IfH1 93 7z dD. PCle-
SSD(V Y RRT—hrF4XO)I>oO0—C ¥ LEDB B R—FEIATVWET, ChoD7 S
Jay—avid. ORIV ADIBPIZEMOX ML —2 Oy FO—S($FICSAS/SCSIOY ~O—
F)THHEET BIET TID, ORI ADOIY FO—FIFTXMINTULEH A

ledmon® & Uledctlidledmon/Nw 7 —JICAB L TWVWE T, CONw T —JFT 7 1)L b
T YR b=ILENFHA. 1A L—ILTBICIE. sudo zypper in ledmonZRITL F
ER
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121 RAbL—2I>o0—YvLEDEERT—EX

ledmon7 FUr—> 3>k, MDY 7 b 2 7RAIDT/NA ZDREF /- IEX L —ST VY
O—SvERIERSAIRAMADTOVITNA ADRERE AV IAZ Y MIERTSZ. T—
EV7OERTY, —EBILRTLTVWERT—EVDTI Y REVRIE 1DDHTHIUNENLD
D*d, ledmonT—EVIE. 1 >FIDOIT>IVO—JYLLEDA—FT4 )T+ D—EB T,
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

ledmonT—E > Tld. 2BEDLEDY X T L. §7AH5E. 2 LEDS X7 L(Activity LED & Status
LED)&. 3LED> X5 L (Activity LED. Locate LED. & TUFail LED)EHHR— L TWVWET,
CDY—=ILICIE. LEDADT7 7 ADBICREDEBEENSZISNTVWET,

ledmon% 28N B ICIE. MDELSICAHNLET,

sudo ledmon [options]

[options]iZXD1IDUETY,

ledmonDFA T3>

_c PATH,
--confg=PATH
REIE~/ . ledct1 F/=ld/etc/ledcfg. conf (FE S BEE)DOFHAAENE T, CDA
Toavid. JORET FAILEIRETRIBEICHERLE T,

BEATIX. BHRORET7T 7 MILOYR—FMEELERESATLWAEW S, TOAT
VBN TIEHD FE A, FMICDOULTIE. man 5 ledctl.confZERBR L TLEE
LYo

-LPATH,

--log=PATH

O—AILoad 7 7AIADNAEZRELEF T, COA—FERT7IILEIEET D
. J0O—=/\JLO4J 7 74 J)L/var/log/ledmon. logldfEFRATNEH Ao

-t SECONDS,

--interval=SECONDS
sysfsDXF v VHEOKHEBRZHRE L £9, EIFHEMLTT, R/IMEIISHTT, &K
EDIEEIFHD FE Ao

130 AbL—=21T>o0—2 v LEDEERY —E X | SLES 12 SP5



--quiet. --error. --warning. --info. --debug. --all
FHLANILZIEELEFT. COLNILATIarvidk. BHRELDS. IFEACDBERF
TOIEBETEESINE T, OF VI ZITLRWVEEIE. --quietF T a>ZFRALZF
Fo IRTZOJTB3HEIE. --allF T a>zFERALET, 2DULOFFEEA T 3
VEEELLBEIE. ANV FROKREROF T2 3 R ERATNE T,

-h ,
--help
AR YRBER=ZIY—ILICHIRIL T, 8TLE,

_V’
--version

ledmonD/N—2 381V RICET3IERERTL T BTLET,

Q iz BHRIzE
ledmonT —E . SFF-8489{L#xMPFA (Predicted Failure Analysis)iKREIZE85% L &
HA. LA 2T, PFANZ—VIFHEILLINEHE A,

122 X+L =22 o0O0—2 v LEDFIET 71 4o —
=

T>70—-vLLED7 FU—> 3 (ledet)id. A RL—2IooO—Sv LIRS A
TRAOEZ2OY MIEBEMITOSNILEDZHIE T 5. 1—HFAXR—XF7FUs5—23>T
T ledctl 7 FUTr—>avidg. 1 VFILDIVIO0—SvLEDA—F 4 T4 D—E T,
COOARVRERITIDE. IBELIETNA ADLEDAEE Lo/ Z—VICRETH. N
MADLEDIFIARTA TIZHRD EFT, COT7FUT—2 a3 idrootfFETRITT 2HELH
DFd, ledmon7 TV —S 3 VIELEDAD 7 7RI L TREDEBEEZF > TWS Kk
®. ledmonT—EVEZRTHDIBEEIE. ledctlTHRE LI-—ZBDNE— > DEMICHESHEW
OB D £J (Locate/NZ— LIS,

ledct\7 TV —> 3 > Tld. 2BEDLEDY X7 L. §RHBE. 2LEDY X 7 L (Activity LED
¢ Status LED) &. 3LED X7 L (Activity LED. Locate LED. & &K UFail LED)ZH7R—KL T
WE T,

ledctlZEH T BICIE. KDL DICAALET,

sudo [options] PATTERN NAME=list of devices
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[options]IFRD1IDUETT,

-c PATH,
--confg=PATH
O—AILDORERET 7 AIINADNREHRELEF T, COFT T IaVEBETD L.
AO—NILDRIBRE T 7ML A—HFDRIBFE 7 7 1 ILIF. EMICHKD XIS
-l PATH,
--log=PATH

O—ALoAd 7 7AINADNRZRELEFT, COA—HFERT 71ILZIEE
. Ja—=/NJLa4g 7 74 J)L/var/log/ledmon. logldfERA TN EE Ao

--quiet

stdout £7cldstderrliCXEINBZI IR TDOX Y= FTICLET, XytEz—J0F
O—HLT7 7 ILEEUsyslog? 7 U 7+ 1K EHEOTINE T

_h,
--help

ARV RIBEHREIY —ILICEIRIL T, &7 LE T,

-V’

--version

ledctlDON— 3> eSSV RCETRERERTLT KTLET,

12.2.1 NNEZ—>%
ledctl 7 T4 — 3 > Tld. SFF-8489fLARICHREL.
TTE,

pattern_names | 8IS R D% FEIZ £

locate
BELETNAREFLIEDNS5OZXO Y MMIBEEMIFSNT-Locate LEDZE =T L X T,

ORI, 2Oy bFREFSATOFEBICFERINE T,

locate off

FBELETNAREFLIEANSOIOY MMIEESIT 5N 7-Locate LEDZEEIT L £

normal

IEE LT /N1 RICEEER T S 7=Status LED. Failure LED. & & UfLocate LED% H 4T
LET,
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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/X&¥—>%HEIL FT,

BiER,

rebuild p
Rebuild/N\Z—>ZHRENIL £, Bt LA —DEHRNS.
HAR—ELTWLET,

ifa,
failed array

In a Failed Array/N\Z—>%BEMLLE T,

hotspare

Hotspare/N\X—>ZHEILL £,

pfa
Predicted Failure Analysis/N\Z—>%HE(LL £,

failure,
disk failed
Failure NZ—>ZHEILLFXT,

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
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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

ledctlOT YV RERTTRE. IBELLTNA ADLEDMEE LI/NE—VICERESIN. £

NUANADLEDIFTARTH 7IZHRD FT,

HTEEY

o AR—ABLDAYITRYISNIcTNA XD X

o TINA A ZAR—IATRYISENTRIENRD ) X
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BLIOYY RHTEBONZ—2ZIBETI L. FNZ—VICHTEZTNARI)XNT, @—
FFBERBRZ T7+—VT Y b Z2EHATEEYS, 2200V X MEXZRIHIIE. 122318 T4 =
SRLTETL,

TINA Rl&. /devTa Lo ) Efeld/sys/blockT4 LY FURAD T 71 IILADI/INZA T,
INZIZED, TOvIFNA1 AL MDY 7 D 7RAIDTNA R, ¥V TFTN1 R %
EATEET, VIMITTZRADTNAREIFAVTFHTNA ADFE. HRESNTLEDD
RREF. BEEMFoNTAOvITNAADIARTISH L TRESNE T,
list_of_devicesiZ!) R TN TWVWB T /N1 ADLEDIE. FED /X — > Dpattern_namelZ%
ESN. TNUADTARTOLEDIZHITEINE T,

12.2.3 4l
B—pJOvoTrN1A1XRE2BDIFT3ICIF

sudo ledctl locate=/dev/sda

B—pJOwv o5 /N1 XADLocate LED%HEIT T B ICIE

sudo ledctl locate off=/dev/sda

MDY 7 kDT 7RAIDTNA ADT 14 AV %2RDITT. #0TOYvITINA AD2DICHEEFIC
rebuild/ N2 —>%E T BICIE

sudo ledctl locate=/dev/md127 rebuild={ /sys/block/sd[a-b] }

EEE LT /N1 AN B Status LED ¥ Failure LEDZSEIT§ B I1C1&

sudo ledctl off={ /dev/sda /dev/sdb }

32070V ITNARAERDITBICIE. ROWTNHAOIAT Y REERITLET(EKE50DIV
YRTHBRILTY),

sudo ledctl locate=/dev/sda,/dev/sdb,/dev/sdc
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/) #

o SGPIOftHkSFF-8485 (ftp://ftp.seagate.com/sff/SFF-8485.PDF)

* |BPIfLHKkSFF-8489 (ftp://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

140 iSNSOD L < & | SLES 12 SP5



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=ILBEREDITHONEEA. /Ny —Topen-isnsE 1 > X h—JLL T, iSNSH—
EXZHRETIHENHD T,

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-isnsH XA VA F—ILETNTLRWES, §I<SAVRAM=ILT B L5370V
ThHBRREREINET, 71V RA—IILZEZV Uy LTHERELED,

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 FENTITAIER) ISNSDOA VR b—ILFEH—NDHF—/NTO>Y—IJLT. [sudo
systemctl start isnsd] Y AJILT. iISNSH—EX%=FETHIBT Z2HBENLH
nFxd,

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,

sudo systemctl restart iscsid.socket
sudo systemctl restart iscsi

AZOIT—RFIZ
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,

sudo systemctl start isnsd

iSNSTId. stop. status. restart®D&ZF 7> aVHEHRATETET,

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
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FE->TITOIENTEFET,

143.1 YaSTZfE>7iSCSIM = T — X DFKE

YaST®D [iSCSIA = T—H2DBE] M3D2DXTICHE SN ET,

H—EX:
H—EZ2ZTTIE. T—rBEICISCSIIZS T —REBMICTEX I, BEDT =T —
RZPETA ZAANIVICERT BISNSH—NHEBRETET XTI,

BHRLEE2—Ty
Connected Targets® ZIZi&. IREEH L TLBISCSIZ—4 v FDOBBENRTIINE
T CORTICH, BHINZ—T Y ERZTDELSIC. PXTFTLICHFLLWE—F v
ZEMT3A T ar>hHBEERINTUVETD,

BHEIhT=-2—4%v b
BHINEAZ—7 Yy 2T TlE. Xy b T7—TJRODISCSIZ—4 'y FEFHTHRET S Z
EDTEEXT,

14.3.1.1 iSCSIA = T —H2DHETFE
1. YaSTxEFHL. %V T —IH—E X iSCSIFr=Z>IT—4 OJEICEFHL £,

2. T—ERRTICHIDBEREY,
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iSCSI/ = T—4MIfE

H—ER BHLIS—5vb M ThiEy—4vhk

H—E 20Ok
T—hEF(B)
o FE(M)
{=2T—5%() #70—KA—F(D)
iqn.1996-04.de.suse:01:F57d8b71083 F74 L MYTRIIT) -
iSNST KL Z iSNSH—
~LTF(H) et [ oko) |

3. T—EXZRHIAT. iISCSIMZ> T —R T —EXDRBAEZIEEL £

o J—ME: —EXE. —NOBEEHRICEHNICAEL F T,

o FHh: (T 7NN —NDBEIEHE. sudo systemctl start iscsi iscsidTl
IVRERITLT FHTH—EXZHRBIINELRHD X,

4, (ZOT—RA%ZIBE. £IFHEREL £,
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

A= T —R2ZICI&. H—/NED/etc/iscsi/initiatorname.iscsi 7 7 1 LD SRS
TRENBEENICATINE 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, lsscsidV Y REMFERAT B &, iSCSIZ—4y T NA ZADO—AILTNA RN %1%
HITB3ZENTEFET,

14.3.1.4 iSCSIZ—4"w hF N1 ADEEFETE

1. YaSTT. iSCSI1 =T —A2%FRL. RIZEGELIEAY—7 v 2T E&ERL T, I]/E
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
BAEnfEzd, CNHEEDERETT,

Onboot((EEF): C DA T 3 i, EEEF. DFEDIL— M(/)DSCSIEICHBIBEIC

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

iISCSHER DB PHREZITD ICIE. iscsidBBTRBIL TOWRITHIEERD EFE A 1HTT+1 XA
N ZERITTBHE. ISCSIHZT—2DAREPT—FRX—h/etc/iscsi/Ta LT RUIC
EREINhZF T,

TARAANIDBNRAT—=RICEDREZESNTVBIFEEIE. iscsidICEREEBHREZEL £, =¥
ICT4 ZAANVERITT B EZITIFABT —ER—IBEFEEL TVWARWES., REFRTINIE
FRHTIEEA. NMODIC. /etc/iscsid.confiRET 7AMILEREL T, [BREIEET 24
ERHD FT, NAT— RERZiIscsidIZETICIE. /etc/iscsid.conf7 71 ILDREIC.
RDITZEML X,
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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,

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—NTERTIZX— v b E&EEHTSICIE. XoaAT Y REFERALET,

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

iscsiadmnAY Y FD--loginA 7> a>zEHETIE. BEBRIRTOT/NA IDMERIN
EJ N

sudo iscsiadm -m node -n ign.2006-02.com.example.iserv:systems --login

FLCERTNIETNA RFUssesi AV Y FOHADICRTEN, YTV RTEBLDICHD
9

1433 iSCSIAIZ>IT—RT—HNR—2

iISCSIA = T—RICKDBREETNIH 5D BERIE. /etc/iscsillFRET 32D0DT—4
R—=RXIT7AIWREINE T, 1D&. T AANUDBHLEEEZ—Fy FEDT—&
NR—=RT. BIIDIEFIBRELc/ —FADT—ERN—XTY, T—ER—=RIITIEXT3
2o FTF— 4R AANUAF—AR—IDBMETZO. £/ — RF—%
N—ZADSHIFI BDD ZIEET 2UEN DD T, FEET BICIE. iscsiadnIT > FD-
m discoveryE7cld-m node/NT X—RZFERAL £J, iscsiadmIATY > RIZ. EE55HD/NT
AX—BEIELTETTRE. EDT—EAR—RIREINTVWEL I— ROBEARTS
nEx7,

tux > sudo iscsiadm -m discovery
10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems
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CDBIDR—4y h%ldiqn.2006-02. com.example.iserv:systems CT9o
DTF—REy MIEETIREZITOHEIC. CORBMMBEICEDEFT, ID
ign.2006-02.com.example.iserv:systems®D T —X L I—ROOAV TV EFANRBICIE. K

DAY RZFERALEY,

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 PEFRSRSRSEES
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
(<]

NSDEHDEEZZTET 35513, iscsiadmI <Y > K Tupdated 7> 3 > % fEH
LE¥d, 7= zlX. #EBMEEFICiscid&ZiSCSIZ—4w MMoOd 1 > EHE 315813, B

|Cautomatic ¥ node.startupZEREL £9o

sudo iscsiadm -m node -n ign.2006-02.com.example.iserv:systems \
-p ip:port --op=update --name=node.startup --value=automatic

deleteT. B ABoTcT7—R Y FZHIBRLET, 2—7v
Nign.2006-02.com.example.iserv:systemshERAL I— R TR R 7FEIE. XD O

IYRTZOLO—FRZHIBRLTLIETL,

sudo iscsiadm -m node -n ign.2006-02.com.example.iserv:systems \

-p ip:port --op=delete

O == mRERTFINAL

CDATLa>TR BROX Yy E—JZKRRETICLO-FZHIRRT 578 AT

BEBICITHODZEEZINS KSICLTLEEE L,

BELIEITARTOEZ—7y FD) X F%EEET 3ICIE. sudo iscsiadm -m node Y K%

EITLET
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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 ZFERTBICIE. RONSA—R%ET—rF T2 3 UTI0E
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 RATLBICELLKHFHESINTVWS C EAnitrdiIC& > THRIAESNBZ EF T
D DT 7 AL AT LXR/usriREDI T bARA > b TlE. CHIRIESNE
HFAo LIEDAoT. /usr®/variREDY AT LI T Y MRA Y MR- ExtE
ho TNESDTNARZERTBICIF. BITETFT—EIRETNARXZELLERALTL
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/y2logOdJ 7 71 JLIC. OIS —HEFENTLS:

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, OV RS54V TFH Tsystemctl
start targetZ3{1TL TiSCSILIOZ&EE L. BEITLX I,
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RDESICATIL T, configfs. iscsi_target_mod. & & Utarget_core_modHAO— R TIN
TVWBWESHAFIVITERIEDHTEET, TOTINDIGEZRLTULWET,

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—IERETDIENTEET,

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)

iISCSIT=Z>IT—R%ZXwy 7w T BREICIE. udevh T — MERICISCSIT/NA X &1 H
L. WMICKBENEDTNTROERZEY c 7 v T TEDESIC. T—FEOBREEZBEM
ICLTLEEE L,

14.5.4.2 iSCSIZ—4y FOEEN T — FEFICKE T A 52 /HEERT S

udevid. TNARDTI7AIbEY F 7y TEZRETZIEEZBVHL TV, TN
AEERTBIRTOT7 SV r—2a3 > T — rRICEFHTNZ CZEREL TLIEE L,
CHUSE D udevh I AT LEBFHIZENSZRHL. TNARZEDHEH TR eNTEF
To 7FVT—2a > F i —EANEREITEESLAVWESIE. udevh T — FRFD KL S I
BENICT N RZER T3 idEH D £ A

1455 EZ 71D FHIERESNTWVB . iSCSIR—7T v
N7 ey g

Open-iSCSli&. /etc/iscsi/iscsid.confZ 7 )L Tnode.startupd 72 3 OO FENICHKE
TNTVBRBZETH, BRE7 7ML EFETEEITNE. EFRICEZ—TY bZEIYTV T
TFEY

/etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default7 71 ILZHEERL TS ET LY,
CDT7AILICIE. /etc/iscsi/iscsid.conf7 7 IL%&E EEEFJ Bnode.startupslREHS
FNTUVWET, YaSTA V2 T —RZFRALTIIYI AT a v eFHRET D E /
etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default” 71 JLCTHnode.startup =
manual BERE SN X o

14.6 iSCSILIO%®—%"v bDREE

backstore
iISCSIDTY RIRA Y FOERBERZEEROI ML —C %295, YENINL—DF
TJx0 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!
ign.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 bI7—0FK-42)
iISCSITY RRAY FBKIUIPT7 RFL RETCP (EEXFIH 7O L T)L)AR— ~DEAED
B, TCPR— 32604 iSCSIZORILEDR— FESTY, k. IANA (Internet
Assigned Numbers Authority)iIC& DERINTUVE T,

SAM (SCSI architectural model)
SCSINENEZ —MRAIRRFEETRHM L I-XET. BRBJI3BEDOTNAINTXTFAX
T4 7 LETEBETD L EAREICTEHD,

=7k
SCSItw > a>DRERT. BEIEFTARAIRZAT. T—FRZA47. AF¥vi2L
DT INA Zo

2=y FJTI—TF(TG)
Ea—DEMRFICIRTREILIKZKVWERITS. SCSIZ—F Y hAR—bDUR by Ea—%
BT 5T LUNGREIZY FES)DTYEVIMBRILSINE T, ENEND
Ea—IYrUD 2=y IIL—TF RANTIL—T BLUVLUNZIBEL XY,

2=y bR=F
iISCSITY RRA> b, 1DUEDLUNDIRAE L,

2=y b R=bTJIL—TF(TPG)
IP7 FLRETCPR—h&ESD! X b T, HEDISCSIZ—7Y bHREDA2ZTT—2R
HhERETEINERETEHD,

2=y by a VERIF(TSID)
X—=4y FHERT S 16EY hOBE ST, 1 ZI—Re2—45 v FEOEYI a3 V%
—EBICHA TR0, COEIFOTC > TOCADOBICER TN, OJ 1YL ARV R
PODU(ZORIILT—RIAZ Y R EBICAZOIT—RIZESNE T,

14.7 EBINEER

iSCSIZO kR TJLiE. BEISE->TRBEINTWVWE T, iISCSIESANY ) 12— 3 > D EEEP
INTA—=IVADRYFI—T1EZLDLEa—TERO EIFf6nTED. N—Rox7Y
)a—>a Il DWTEBALERFa XY b HD X, open-iscsiDFFlICEET 2 ARN%
A RZUTICRLET,
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e Open-iSCSI Project (http://www.open-iscsi.com/a)

CDIFD 54X aT7IILBFBETEEXY, iscsiadm. iscsid. ietd.confdH &
PietdDEIZ a2 7ILR—=DDIFEFH. RERET 71ILDY > FIL /etc/iscsid.confHE
BLTLETL,
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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 &/F)DEthernet7 2 72 TEhH. PAUSET L —LICHIG LT TR TDEthernet7 4 74
TEAABETY, 1ZI—RYITEITT7ICED. 774 NFrRIL7OMIILOMNIEE
Ta—)l&. EthernetXR—ZXD + TV RAR—FEZa—ILHREEINE T, Open-FCoEE
Ta—)liE. SCSIFHDELARILRSAND&EN=ZR/-L X9, Open-FCoE T > XR—

IE. net_deviceZEARAL T/N7T v FOEZREZTVWET, DCB(T—R2E>E2—TUwI>Y)
RZANICE D, FCoOERITOH—EXDEIREINE 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 YR b—JLERCHIFBFCOEr >R T 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 YT RTFLDA VR S—ILEICFCOET 4 RV DREEITOIEHTEET, —26
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
PRBFIC R Dwithfcoed T a v EA—RILOOAT Y R4 VIBINY 5 2 T, BEigH%E
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 7N RTLBICELLKEESINTVWS Z EAinitrdiC& > TRAESNB EX T
Dl DT 7 AL AT LR /usrBEDIY T bRA > b Tl THUIFREES N F
BAo LTch 2Tl /usr®/varBE DI AT LRV Y MRA Y MMEYR— SN FtE
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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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
TEEJ, COAT>a>EFEATBICIE. FCOEA = I —2HY—E X(fcoemonT—EV)H
& U'Link Layer Discovery ProtocolT—2 x> b7 —E > (1lpad)H1 Y X b= )L ENTEIT
FRTHDO. FCoEFETN . FCOERIGD XA v F TAMIBE>TVWBIRENHD £,

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 —
) 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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* FCoEH—E XDA: Fibre Channel over Ethernet —E X D fcoemonT —E >~
. U—NOEEFFFICHIBETEH. X227 THIBETZh EEELET. D
T—EIE FCOEA >R T —R%ZHIHIL T, WlpadT—E & DIFEGiZFEILL
£9, BlE. EFHEFHTT7AILNELEYZa27ILTY,

¢ Lldpad#—E XDBdk: Link Layer Discovery Protocol T— > b llpad7T—
Ev%Z. Y—N\OEEFHRICFHIBTIH. X7/ THIBTZIHZIBELF
Yo WpadT—FEVIF. T—2EIRZ—T Vv I IHEES K UFCOET V&
TT—ADHREICDWVT, fcoemonT —EVICTERZIED £9, EIF. EHE(T
TFIBR)FELIEFYZ27ILTY,

RECRELIBRIZ. OKeZ Uy I LTEERNAZREFLTERALE Y,

AVARTT—ART T, Y—=NETRESNTEITRTORY NT—OTFRXTRICEHT 3
TBER(VLANS K UFCoEDHTEICRE T 2 EFHRZ ) 2MHaa L 9. F7c. FCoE VLAN-T
VR T T —ADVERRPEIEDFCOEA A T T —AREDEE., FCoOEA/ VAT T —AD
HIBRHTEEY,

Fibre Channel over Ethernet®ER155% iE

\ $—ER(S) ‘ 1v572-2() B (C)

FrHAZ MACTRLZ EFI VLAN FCOE VLANAV#97x—2 FCOERZR) DCBEMUEELTS BEVLAN DCBHG F3A/% FCOEILTZ
00:0c:29:3a:7f:b9 82545EM Gigabit Ethernef

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 WwLx o el000  AFE
ethd 00:0c:29:3a:7f:e1 82545EM Gigabit Ethernet Controller (Copper) FIF AR WA el000 FEEE
ethS 00:0c:29:3a:7f:eb 82545EM Gigabit Ethernet Controller (Copper) FIRART WA el000 FKFE
| R0BERED) | | REDEES) | | FCoE2 97220 HK(E) | [ 1971 —20HIKRR) |

[ ~nZw | [*vrer©] | oK©

FCOEVLAN- >4 7 = —25|%{ERA L T. FCOEAMERRIRENE SHZEHIMTL £ 95

AT T —RE
AR T T—RCEABDEDHTENT LS (eths. 200 ) HEIE. X1 Y FT
FCOENFIBRAIRETH D FCOEA VR T T —AD TR TRICH L TT I T4 JIC
BoTWETD,
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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
fcoemonT —E >V TVLANA X T T —XE{ER T 3HhESHhEIEELEF T,

REEZEBELIBRIE. Iz LTEERARZREL GERL Y, RE
I&. /etc/fcoe/cfg-ethXT 7 A ILICEZTAENE T, fcoemonT—E > Id. #IHERMELEFIC
BFCOEM BT T —RDRIBRE T 71 L 2FHAHAHE T

. RERADA R TT—RAZHIRTBICIE. ENZUIMTERLEY, 10427 1—

Z0HIBEEIY I L. 7% ) v o LTHESRLE Y, FCoOE1M >R T T —XDfE
H. KERICZEDHDD £7,

. WERT T, FCOEY RT LY —EXDEMRBREZHREIFEEL XY, FCoEH—E

2RI V) Tk fcoemonT—EVHEDTNY I Xy E—SHEBR/EMICLIZD. Xy
=% AT LAOTIOEETEINESHEBELIEDTEET,

YaSTZ £ L 7cFCoEt —E X DEIE | SLES 12 SP5



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,

[

. YaSTZzfER L T. Ethernetry b7 =042 R T2 —XAN—FK(eth2B)ZHEL £
ER

. Link Layer Discovery ProtocolT—> x> b7 —E > (1lpad)Z#E8I L £ 95

N

w

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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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 FDOFCoBIRIBRET 7 1 L& /etc/fcoe/cfg-eth2iCOE—LF T,

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—> x> b7 —E > (1lpad) BLUVFCOEM = T —4&
H—EX%Z. EERICHART AL OIREL XTI,

systemctl enable llpad fcoe
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15.5 FCoEEIEY —I)lZER LIFCoE1 > X2 X
DEHE

fcoeadm1— 7 ') 7 |&. FCoE (Fibre Channel over Ethernet) B2V —IL TY, Nz fE
BLT. FREDHRY hT—014>RT 1 —XDFCOEA VARV ADIEM. BHE. HLUV
Ty rZT5ENTEXT, fecoeadnl—To U Told VI Y M UR T —X%ZEL
T. RITHDfcoemon 7O RICOAY Y RZED £9, fcoemonDFFMIC DL TIE. man 8
fcoemonzHER L T 72T L\,

fcoeadm1—TFT 1 VT ZFERALT. UTFICBALTFCOEAM Y RAVRICOVT ) RTTS 2D
TEE7,

o /R TT—R
e X—4vw FLUN
o R— DT —4

fcoeadmL—7 1 U T, fcoe-utils/Nw o —JD—EFTY, CDOIAX Y RO—AEMAEX
. ZDLSICHED FT,

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]

SEHIC DWW TIE. man 8 fcoeadmzEBE L T 2T LY,

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 -1 eth3
AR 7 T—Reth3 EDFCOEA VXAV RAIANTICET 3B HRERTLET, 14
T —ADEBETNTUVAWEE. FCOEA Y XXV ADMERTNTWVWRZIARTDA V&
TI—ADBEHRZRTLFT, RIC. FHHeeth0.201DFHRDFIZRL £,

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 ENNE#R

SHICOWVWTIE. AT Za7IILEZEBRBLTLEETL,

* Open-FCOEDH —EXT—EVICDWTIE. fecoemon(8) Y Za 7 IILR—JEEBRLT

181

<TET L

Open-FCOEDEIEY —JLICDWTIE. fcoeadm(8) W= a7 ILR—JZBRLTLET
Lo

F—=REIR—=T) I TR EY —ILICDWVWTIE. dcbtool(8) Y — a7 ILR—J%E
BLTLIETL,

Link Layer Discovery Protocol T—2 x> b 7—EVICDWTIE, 1ldpad(8)¥=a 7 /L
R=I%BRLTLIEE W,

—hR A IER Z. Open-FCoER— LR—T (http://www.open-fcoe.org/dokuwiki/
start 2)Z BB L T T,
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16 NVMe over Fabric

CDETIE. NVMeover FabrichR b E LUV R —7 v FDREAEICDOVWTEHAL
9o

16.1 #HZ

NVM Express (NVMe)ld. FEFRMEX b L —C (@BEIISSDT 1 RV T IR TRHD1 >
BT T —AFRIETT, NVMeldSATAZ (ZZ M EEZMBREZHR— ML, LA1TVIHE
<BDHFET,

NVMe over Fabricid. RDMAX°NVMe over Fibre Channel (FC-NVMe)%a ¥ &KX D% k
D=0 777 )y NLTINMeX L —=JIZT7 0 RTBDDT—FTIF+T
Jo NVMe over FabricD#&gEIZiISCSIE %R T, MESMZRLEIE 378, NVMe over
FabriciCIZWILF/INZADHR— FHHEAAENTVE T,

NVMe R X b &, NVMeZ—4'w MIHEETTHY T > T, NVMeZ—4w bk, £DNVMe”
AOvITNA RZ2HEBETZIYI VT,

NVMeldSUSE Linux Enterprise Server 12 SP5THR— TN TWVWE T, NVMe7 OV I X b
L —B K UNVMe over FabricZ —4"w R X MIE. BERAOA—RILEY2a—ILHEE
INTVETY,

CERDN—RU T 7ICET 25 GERFENDZIDE DN ZHEERT BICIF. 16418 [
EDN=FDTT7DHRE] 2BRLTIREEIL,

16.2 NVMe over Fabric’h X F DERE

NVMe over FabriczZfEA T 3 (CIE. HR—FINTWVWERY N T—F VT HEOVWTNHT
X—y M ERERAREICT ZHENHD £9, NVMe over Fibre Channeld &K 'RDMADYH
R—FrINTUVET, UEDE IS 3> TIE. NVMe over FabricZh X kZNVMe& —4w kIC
B3 HEICDOVWTEHBELED,

16.21 ARV EZAVITAT7 DAV M—=IL
N

NVMe over Fabricz{EA I 3ICIE. nvmeIAIX >V R SA 2V —ILDBRETY, 1 VA =T

BICIE. zypperzEITLE T,
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tux > sudo zypper in nvme-cli

ITARTOFEAARERYT T AT RE—&EIZT BICIE. nvme --helpZ{EAL 9% nvmetr 7'
IYRADYZaT7IR—UHREENTUVE T, man nvme-SUBCOMMANDZRITT B &,
DR—=JHBBTEXT, L RIK, discoverF J7AY Y ROIYZaT7IR—SEBEBT S
ICIE. man nvme-discoverZE{TL X7,

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

TRANSPORTId. BB A BEEX T 7 (loop. rdma. F/ldfc) TEIHRF

Yo DISCOVERY CONTROLLER ADDRESSIE. MHEIOY FO—ZD7 RLATEIHWRF

9, RDMADIHZE. CHUKIPVAT RL A THBINENHD £, SERVICE IDIF. XY —E X
IDTEZTER £9, RDMAD KL S5IZ. H—EXDIPR—XDIHFE. H—EXIDIFHR—+ES%
BELEFT, 77 ANFyRILDBZE. T—EXIDIIBEHLD £FE A

NVMeRR b g, EHEDFFAI SN TWVWAR T TR TLDOAZBRLET,

.

tux > sudo nvme discover -t rdma -a 10.0.0.1 -s 4420

SFMHIC DUV TIE. man nvme-discoverZ BB LTI,

16.2.3 NVMe over FabricZ —#" v kA DEH:
NVMetr 7S 2R 7 LEZFELE T nvme connect IV Y REFERLTEHKTTFET,

tux > sudo nvme connect -t transport -a DISCOVERY CONTROLLER ADDRESS -s SERVICE ID -
n SUBSYSTTEM NQN

TRANSPORTIEZ. BB ABEXX T« 7 (loop. rdma. 7/l fc)TEIFHR X

9o DISCOVERY CONTROLLER ADDRESSIF. BHEIY bO—SD7 RLATEIHZF

9o RDMADIZE. CNIIIPVAT7 RL X THBIBENH D £9, SERVICE IDIF. EEHY—E X
IDTEZ#Z £9. RODMAD L SIZ. H—EXNIPR—IDBE. CHIFR—+BESEIEEL
9, SUBSYSTEM NONIF. BRHEIOAT Y RICk>THEE TN, BROY T2 X7 LDNVMel&
BB CTEIRZ 9. NONIE. NVMefEEh% (NVMe Qualified Name) DEEEET Y, NQNIZEHE
THIRBENHD £,
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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-allZfEAHL T. IR TOBEREINI=R—LAR—XIZESGELE T,
EEAFERZEICDOWVWTIZ. man nvme-connectd & U'man nvme-connect-allz &L TL 72
RN

16.2.4 < ILF /N ZALIE

NVMeA T4 TILFNZAIBIZT 7 )L F TEMICE>TWVWET, VILFNZXT/NARXD
L1770 %R 3ICIE. nvme list-subsys AV RZEFEHAL XY, NVMe1A1 T4 7Y
ILFNRNBHEEMICT BICIE. T—R/INT A=K L L Tnvme-core.multipath=onZBi0L
£9,

16.3 NVMe over FabricZ—#" v kDK E

16.3.1 ARV EZAVITAT7EDA2 A=)

NVMe over FabricZ—%4"w cZERE T BICIE. nvmetclidY Y R4 Y —ILHRETY,
AR R=ILTBICIE. zypperzERTLE T,

tux > sudo zypper in nvmetcli

nvmetcLiDIRFED K F 2 X > ~&http://git.infradead.org/users/hch/nvmetcli.git/
blob_plain/HEAD:/Documentation/nvmetclitxt AMS AFTEE T,

16.3.2 HREFIE

XRDFEEIC. NVMe over FabricZ—4"w fDEREFEDH=ETRLE T,

EREIXYV —BETRNINE T, BEITBICIE. cdIY Y REFERALEZ T, #7007 0%
—EICTBICIE. sEFEALEY, createzEFHLTHLWA TS I FEERTE X,

1. nvmectlif{ V2 S0 714 7> ZEEBL X,
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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,

(nvmetcli)> cd nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
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
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
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
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REZXEITTDICIE. KOO REFEARALE T,

(nvmetcli)> restore nvme-target-backup.json

REDOREZHBEIBELHTEE Y,

(nvmetcli)> clear

16.4 B ED/N—RKRI9TT7DHRTE

16.4.1 &

—EDN— I T7TIE ELCBIESE B LOICHHRERENVETT, ROELI> 3>
DRELEBEL. BHINTUBTNA RELERVLOVTNAICHY LAVHRREL
TS,

16.4.2 Broadcom

Broadcom Emulex LightPulse Fibre Channel SCSIR S NZ R L TW3HEIE. pfcE
Ta—IDER=TY FBELUVRI M EICA—RILEENTXA—2ZEBMLF T,

tux > sudo echo "options lpfc lpfc_enable_fc4_type=3" > /etc/modprobe.d/lpfc.conf

Broadcom7 A TR T 7—LT T 7DN—3 0 H11.2.156 2T THZ e =R L £

o WEDN—3 2D nvme-cli,nvmetlci. BLUVHT—RIDBAI VI b=ILENTWVWBC
CHRERLTLIEEL,

T77ANFrYRILR—EENVMeZ =4y FE LTEDCTBICIE. EZa—ILINTXA—

A lpfc enable nvmet= COMMA SEPARATED WWPNSEZEREL £9. —EBERTINTLSWWPN
DHAME—7Y FE—RIZBRESNE T, 77 INFyRILR—bE 2=y bFEIFAZ
JI—RELTHETETET,

16.4.3 Marvell

FC-NVMeld. QLE269xH K TUQLE2Txx7 A FRATHR—rENTWE T, FC-NVMeDHR—
k& Marvell® QLogic® QLA2XXX 7 7 A NF ¥ RILRSANTT 7 2L ETHEMICE>TW
£9,
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NVMeDBZNICAR > TWVWE 2R T BIcid. ROV FZRITLE T,
tux > cat /sys/module/qla2xxx/parameters/ql2xnvmeenable

FERDLUE. NVMeDBRICHE>TWVWB 2R L. 0IFEMCHR>TVWB I & Z2RLET,

i, Marvell 7R 727 7—L 7z 7HD < eH/IN—2328.08.204THBZexXRDO
IVROENEFT v LTHESELEY,

tux > cat /sys/class/scsi host/host0/fw_version

Bf%IC. SUSE Linux Enterprise Server(ZX} L TEARIAEZ nvme-cli,
QConvergeConsoleCLI. BXUN—RILDRFIN—2a>HRA VA b—ILENTVWBR L%
BERLEI, It Rid. XEEHRITLT

root # zypper lu && zypper pchk

BNy FEREELED,
AR M=I)LICBET 3 MICDOWVWTIE. XDMarvell 21— H4 RDFC-NVMeDt o> 3> %
SRELTLLIETL,

e http://driverdownloads.qlogic.com/QLogicDriverDownloads_Ul/ShowEula.aspx?
resourceid=32769&docid=96728&ProductCategory=39&Product=1259&0s=126 #

e http://driverdownloads.qglogic.com/QLogicDriverDownloads_Ul/ShowEula.aspx?
resourceid=32761&docid=96726&ProductCategory=39&Product=1261&0s=126 <@

16.5 EFFHIEER
nvme 1Y Y R DKEBREDFFMIC DUV TIE. nvme nvme-helpZEBL T LY,
RDV) > ICIE. NVMed & TU'NVMe over FabricdBIEHH 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,

1721 NIUFNIANEBRICHERESNAA ML —J7 LA
multipath-tools/N\wi7 —JE MDELSBAML—T7LAZBENICKEE L £95

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/ete/multipath.conf 7 7 M IILEZERB L VRETIHELHD £9, BH
BRESTNBWVWN—RDI T 7 TORALCERIMBEICED 9, FHICDOVWTIE 17.618 [/etc/
multipath.conf FileERL £ 7o IHMEIE ) ZBRBL TSIV,

RORUICBELTLIE L,
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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.conf7 7 ILEZEELS. FDVildracut -f2ETLTI X T
LiEICinitrdzBER T ZRENHD £, iV T EITLIEEEZBMICT 3708
w9,

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

SGlI

HORVEADRA L =T LA BHIEEACHETDIET TY, ZETBINADIY=_a7 I
EBBLTLEEIV, multipath-tools/Nw 7 —JICK > TR EINE T 7L R ML —
CTLAOURMMIDOWTIK, 17.2.11E TYILFNNEBRICESRHINS A NL—I 7L
11 Z22RBL T,

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 -tV RiE. BEDN—RIT 7N\ RS THANBNBZ NBEr 53X ML —
STLAOREBT—TINERRLET, 727EL. RRSINB I A ME BR—bETNTWVWBET
LA DBENR) A RTIEHD £FH A FBRNIEBEZHNEY L. multipath-toolsDAFEE
MY —=ILORRERICT VA LT LALEIFR) I NEINET,

0 EE: [Exceptions (fI4})]

BDT7I9T747]|77T74TRIVFNRAGR—bZHDT7 L1 FRLUIEBE=NE
LAWVWD T, multipath -tV RTIERR-INEFH Ao

F7-. multipath -t7—JI)ILTU XA R EINTVWRHBETH. BT LH. FORE/N—FTx
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,

o U—NDRAMNRATRF2ELVTAVYIRXML—=OFTNAXONXIY FA—5

BUCIEROYIENZIDEFEEL TVWBBEDH. JILFNANEBEZRTETIHELRHD £
T, BTN XDTILFNRIEZ, T—NORMHOSERELX T,
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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
INZEBH —EXZR—XRE LTEITEINET, &/ —FRLED/etc/multipath.conf7 71
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& > AT LRECDEIEAZ BICIHEIFIT S

VILFINZAEERTIRICROEEREHFDIDIE. L= T 7MLV RATLE. YRTL%E
T— R I B37=DICRBRAMD T 7ML AT LITARTICDWVWT, initrde A VX b—JLiEH
AT LDEENREILICARZ LKSICTE L TY. YRATLTIYILFNIDEMICAH > TL
BBEIEinitrd CHOEMICTIHEDNHD. TDHFEBEKTI, FHFMICOVTIE. 17.5.118
TILF IR0 —E ZDBEML. EML. &£, BLUVEILE] ZBBLTLLESIL,
initrd& S AT LDEEAITN TUVARWES. S XTALIFELL 7—MET., EE3FIEZE
TI2BEBTIDEBLET, COEOIBIFTUAZRBEXLIFMEIET I HEICOWVT
(&, 17.15.138 TQILFNIDEHRBE. 7— MFICO AT LD T LTERRY T/LHEE
95 #BRLTLEETL,

174 YILFNREEY—I

SUSE Linux Enterprise Server® ¥ JL F /N ZAIBDH 7R — b & Linuxh—RJILDT /N1 R
JYN—=TILFNIETYa—)LEmultipath-tools T—HFAR—Z /Ny —JICEDLTL
%9, MDADM (Multiple Devices Administration) 1—7« 1) 7« (multipath)Z RT3 &.
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,
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%II

ARL—=FL1OB BA

Lt
AE

T—rIIL—bFTNAR  TILF/INZAALIERIFZ. SUSE Linux Enterprise Server 10LAp&MD

DOHR— b W=t/ TNARHFLTHR—FEINET, RRAMTF—N
3. T—bTNARBO. BET7 I T4 7RIV MO-3E&
UL —o7OtvHICEGT2HELNHBD £,
TILFINRALEBIE. SUSE Linux Enterprise Server 11LAp&D /
boot 7T /N1 RUIXF L THR— TN TWVWET,

TINARAIYIN=TILFINRIEZ. IILFNZATNA ZDZNZAEBRDSCSIT /N1 A& LT
MHE L £, SCSIT/NA R&IE. /dev/sdNDFERZ ED £F, Z Ty NiE. TN RIS L
TEHERSNEZNFETHD., aTHED. TNTRADERICIE LT =7 oo vILICRITS
NF 9 (/dev/sda. /dev/sdbZR¥)e T/NA RAEH26%ZBZX D&, XFM2DOFEHE TN, /dev/
sdzDRDTINA R /dev/sdaa. zDMizs EDRIE/dev/sdab I F£J,

BRONZIHDEFNICERE SNARVGEIE. F5% /etc/multipath.conf7 7 1L TFH
RETETEI, multipath.conf7 7L, AT LBEBEICLE>TERS LIUVEREIND
FTHERELFEFHA. EHICDOWVWTIX. 17.678 [/etc/multipath.conf FiledD{ERL & 7= 13EIE) %
SRELTETL,

1742 XILFNRI/OEEY—IL

NV —multipath-toolsd & UkpartxTidk. BEINAREE T IL—TE %K S Y —ILH
REHEINTLET, INsD/NYT—2iFk. BENICNZADERT A M ZIT5DT. BELE
ELINRE EBICRS . BFNICERLET, CnckD. EEEDOFREZRERICHD
ZBENTEET,

] 17.2: MULTIPATH-TOOLSNXwor—SIcgEh3 Y —I

V= B

multipath DATLEZAF v LTRILFNRATNA R ZEHL. 7>
TJILLET,

multipathd mapsT Y b ZFE L. multipathzETL X,

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=L

ﬁll

BA

mpathpersist TNAZAIYIN=TILFINZADT INA X TSCSID KBTI R FH
ZEELZET,

1743 TILFINAT/INA ANDOMDADMDEH

TI7FIEDTNARNY RZEUdevTH D, TNARIE. TNA R/ —RHTIFR
<. Worldwide IDIZC& > T S RTLICBFNICEEHINETE T, CNICL-T. RIE
SXTE 7 7 )L(mdadm.conf& lvm.conf) BARILFINRATNA ZAZIELKEHELARLE L
5. MDADMB K TULVM®DIB 1) — RIZ&H > T BIED R L £,

LVM2DIZED L SIcmdadmTlE. T/N1 R/ — RN TIEA <. IDICK>TTFNA R %ET
I RTEIHNERHD Fd, LI=A>T. /etc/mdadm.confAIDDEVICELY R 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

IIWFNZATNAZAEHREL. BIETSICIE. multipath(8) AY Y REFAHALES, D1
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 DL T, man 8 multipathZEEBL T TL,

—AZHI 7R

multipath
IRTDIIFINRATNA ZZH/RELF T,

multipath DEVICENAME
BEDTILFNITNARERELE T,
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DEVICENAME#. /dev/sdb (udeviZ & D SDEVNAMEZEITRTR) F7-ldmajor:minorfst
BEDTNAR/—RETEIMRAET, T/N1RBIE. TILFNRATY TEHTHEL
FtAo

multipath -f
TILFINARY TEZFDTNARICR Y TENToN—T 4 >3 V& BIRMICHEIL £
ER

multipath -d
RSAERIT, AIBEMDHBIILFNIATNA RZRRZLEFITH. 7N1 XADEHRT /N
1AV TOEFHIFITOEE A

multipath -v2 -d
RSAERITTHREMDHZIILFINATNA ZADIILFINAI Y TIEHRERTLET, -
VAT aRFERTD . O—AITa4 AVDADTRRINET, CORRLARILT
& kpartx@ EDMDY —ILAD T4 —RBE LTDH. ERFIEEHFLIETILFIN
ADEHIZ TV MLET,
TNA AT TICFEEL. ZEDNBVESICIE. HAOEBD FEA. RESINTWVSY
IWFINZATNAZADAT—R X% R 3IZIE. multipath 11%1@%Li3‘0

multipath -v2 DEVICENAME
KFEDHRRMDH B TILFNATNAZZHREL. EDOTILFNRIY TEHRERTL
£, CORRLANILTIE. kpartxBEDMMHDY —ILAD T+ —RBE LT, EE T
WEBHFLIERILFNRO&FIEITZ2 T ) FLET,
FINAZIDBFTTICEEL. EENBVBEICIE. BAIEHD FHA. RETNTWVWSY
WFNZTNARDRAT—RA%ZRBICIE. multipath -LLZFEAL X7,
DEVICENAMEZ% . /dev/sdb (udeviC & D SDEVNAMEZ#I TRTR) £7-ldmajor:minorfiZ =
BEDTNAR/—RBTEIMWRAET, 7\ REAIE JILFNAIY TEHTHEL
£t Ao

multipath -v3
AEEMDHBZIVILFINATNAZAZREL. TENESDTILFNAITY TlEHRZRR™LE
o CORRLANILTIE. TRTOBEEINI/NZ, VILFNR, BLUOTNARATY
TIHRTI) > cEINFET, WVIDE L WdevnodeDEATIT S v o U MEINT=TF/NT R
PRRINET,

multipath -v3 DEVICENAME

REDARRMDHDIILFNATNAZAZREL. TNESDOBERZRRLET, -v3A S
avEFERTZ . TINRAVRAMDRRIINET, CORRLARNILTIE. IXRTOD
BRETNIENR, TILFNR, BLUETNA AR Y TIHTI Y REINET, WWIDE &
UdevnodeATIT T v I U X MEETNI=TNA ADRTEINE T,
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DEVICENAME#% . /dev/sdb (udeviZ & D SDEVNAMEZE THR/R) £7=ldmajor:minorfiz =k
BEDTNAR/—RE{ETBIWMRAET, T/N\1R&IE. YILFNZAIY TEHTHHEL
FtAo

multipath -ll
TRTDVILFNZATNA ADREEZRTLE T,

multipath -ll DEVICENAME
EESNIEIILFINRATNAZADRAT—RRAZRRLET,
DEVICENAME#% . /dev/sdb (udeviC & D SDEVNAMEZE TFHR/R) £7-ldmajor:minorfiz={
BEDTNARA/—RETBIWRAET, T/N\1R&IE. YILFNZAIY TEHTHEL
FHA

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#% . /dev/sdb (udeviZ & D SDEVNAMEZE TR/ £7=ldmajor:minorfiz={
BEDTNAR/)—RATEIBRZIFEFT, T/N\1TXE&GlIE. JYILFNRTY TEATHEWN
FtH 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> A

group_by_prio NRBEEEZ CICIDDEBERES I —TRECEBRED /NI
BLCEBEEIIL—-FICBLEY, BEREIF. O-I)IL77 87O
JSLTRESNE T, enNoD7OT S Lid. 7O—/NIL.
Ay hA=3T¢. FRETILFNRZEDA T a>rel
T/etc/multipath.confIRIBERE 7 7 ML THREINE T,

group_by_node_nameXZ—#47'v k J —RZ{[IEIZIDDEBEEITIN—TFE—7y
b/ —R%lE. /sys/class/fc_transport/target*/
node namelC 7 TV FINZXT,

multipath -t
TIFINZADREN—R I T7T—TNET VT4 TBREZRRLET, §
X—ZOFMICDWVWTIE. man multipathZ BB L T TV,

B
it
Ji

17.4.5 mpathpersist1—7+1 )7«

mpathpersist1—7+ T4 ZEALT. TNA1AIYN—=TILF/INZADT /N1 X TSCSID
KENABTFHEETIETEFEY, COOATY FO—MRIBEXIE. KROKLSICHED £,

mpathpersist [options] [device]

SEHIC DL TIE. man 8 mpathpersistZZB L TLET LY,

CDIA—Ta )T« %/etc/multipath.conf 7 71 ILDHF—ERXT7 U2 3 0F*+—
(reservation key@M)  HICFEHB L T, SCSITNA ZADXFGEMNHRFHNERELE T, CDRB
HIET 7 ETRIEAINEEA. CORMAREINTULARWES. multipathd7T—E
3. FILKRHESINIENRFRIFETININIADKGHN BTN HIHES>HZERL
FtAo

reservation key <RESERVATION KEY>

COREMIZdefaultstE o> 3 > F-ldmultipathsE o a VICEBMTE 9, XRICHZERL
E A

multipaths {
multipath {
wwid  XXXXXXXXXXXXXXXX
alias yellow
reservation key 0x123abc
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}
}

KEHBREBOWNRIZTZIIRTDIILF/INZIT/INA ZIxF L Treservation key/VT X —
REHREL. ROIATY FZETL TnultipathdT —E>ZBiIEEEL £,

sudo systemctl restart multipathd

SXE. mpathpersist IV Y R TCFHNF—%IEETTE,

ki

(il

mpathpersist --out --register --param-sark=123abc --prout-type=5 -d /dev/mapper/
mpath9
/dev/mapper/mpath97 /N1 ADHP—ERXT7 I 3 >FHNF—2FRLE T,

mpathpersist -i -k -d /dev/mapper/mpath9
/dev/mapper/mpath97 /N1 XADHP—E XTI 3 >FHF—%HHIAHET,

mpathpersist --out --reserve --param-sark=123abc --prout-type=8 -d /dev/mapper/
mpath9
/dev/mapper/mpath97 /N1 XADHP—ERXT7 I 3 >FHNF—2FHL £,

mpathpersist -i -s -d /dev/mapper/mpath9
/dev/mapper/mpath97 /N1 A DFHPIRRER i A A F 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,

sudo systemctl enable multipathd

BEPO AT LTH—EXEFHTEFHLIED., T—EXDREEEELTD T 3ICIE.
ROWTNHADIAY Y REAALET,

sudo systemctl start multipathd
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sudo systemctl status multipathd

REODLYS g TIILTFNAY—EREZEFELELTEMCL. > XTLOXRE T — RIS
H—EZADEBILABEWVWESICTBICIE. KOO RERITLET,

sudo systemctl stop multipathd
sudo systemctl disable multipathd

o BEE: initrd DEIESE
VIWFNIP—ERZBWELIFEMICLIHESIE. initrd DBEROMETY, €
SLAEVE, PRTLDT— b LB B3ENHLHBDET, YILFNRAY—EXZH
MCTBHEEIE. RDOAXY Y RZERITL Tinitrd DBERBHITVE T,

dracut --force --add multipath

TILFNZAY—EXRZENCTIESIE. XOOATY REERTL Cinitrd=BHEEL £
ER

dracut --force -o multipath

(A7 a>V)EBI. VILFNAZFHTRETDESICHOIINTFNITNA IADETE
TNBVKSICTBRHEIE. initrdZBHERT BF1IC. /etc/multipath.confDREIC
RDOITZEML X,

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 RUADY—ILT. SANTNARZREL. V—LLET,
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 4 N\HLUNZER5 L A WSS IE. UsscsiZfER L T, SCSITNA I ARL —FT o
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
T, kpartxV—ILEFERTZ . BEHBLTIILFNRTNA RIN—T1> 3 V=R
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 JLIE. EBRLRUVED., FELEHA. YILFNRADERET 7
AINEFER L TREZ/N—YVFTSAXLABVED., multipathdT—E>OERTRICT 7 4L
FDORILFINZATNA AZREDBBNISERAINE T,

o EE: /etc/multipath.confHAS5DEEDT X FEXITIEA
HY 7238 F
/etc/multipath.conf 7 7 A IILDIERETZIFEBEZTo1-BE. 771 EREFET S
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. WAHDI T A TZED/etc/multipath.conf7 7TILEZT1ERRL £ 9,

2. SANDEY)Adevicet 7> a3 > ZBIMLTL TV KFDR VAL, devicetz 7
P3VDIELWEY F 7Y FICETRAYZa7I)ILZRELTUVEYS, EASBSANICIE
AL Ddevicet 7> 3 VHRETT,

BEREINI A ML= TR T LZERLTVWAISEE(17.2.118 [)LF/ V2L
FICEFEH NS AL =27 1) Z8R). deviceDEBMIFHBEDHD FHA. C
DHFE. CDTNAADT 7 I MREDNBERHINET,
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3. EEFDITYYDVILFINZAUNDTNA 22 FTARTELblacklistEo > 3 > % 1ER
LET, BFEAICOVWTIE. 17.818 TFETILFINATNAZDT 5w o) 2 MMb #88
LTSV,

4, REIZHLT, /RET77AIIICEI > a>zEBMLET, BEAFHAIF. 1762158 T/
etc/multipath.conf7 77 ILDEoI 3> ZBRLTLLEEIV, FMlE. man 5
multipath.confZRIT 3L BRTET X,

5. 8T L7=5. /etc/multipath.confZfR7FL. 17.6.318 [letc/multipath.conf” 7 JL
TOVILFINZty b7 O OFBICHDLSICKREZTAMNLETD,

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 7 M ILIE. UTDE IS 3> THEBEINTWVWET, 55MIE. man 5
multipath.confZ BB L T ZELN,

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
RIULFNZADBEFMTIEBWVWE LTHRET 27 /N1 RBD—&, T/31 X3
ZDT/INA R/ —K%(devnode). EDWWID (wwid). FIEZEFDORUH FT-
IFHEXFF(device)IC k> THAMTET F I, BE. FEIILFNITNAR
(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loopRE)IFERTETF 9, FMC
FERBICDOWVWTIE, 17.818 FEVILFNZTNAZDTZv o) Z Mb) #8RLTL
72U,

blacklist_exceptions
Ty ) ZAMIRBHEINTULRIEETHIILFNIDBRHBL LTRSS TN RDT
NT1ABD—E, T/I\N1 XIE. FDFT/NA X/ —R%(devnode). FDWWID (wwid).
FIIFFDOAR A F IR FS (device)ic k> THANTEF T, WRDT /N1 R
ZIBETDICIE. TV I VR NTERALEOLBELF—T7— RZFERTIHBENDH
DX, fcezlE. TS5V I UXMNADT/NA XildevnodeFr —T— REFHLIIBE
I&. devnodeF¥—T—RZFEHALT. 77y o)X NINICHZ T /N1 ZRD—ERZ RS
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L*9d, devnodeXx—T—RZEZFEHL. TN5D—ZDT /N1 A ZwwidF¥—T— R%&{E
BALTHNTBZZET. TNAREZTTYIURAMIANDZEIFTETEEA, FEL
FEARBICDOWTIE, 17.818 T3EVILFINZATNAZAD TS w0 1) Z by #2BLTL
=L\,

multipaths
BL2DRIVFNRTNA ZDREZEEL X7, BERREZTR—FLTLWRVEREZ
BRE. INSDMEICKD. BRET 71 )LDdefaultsB K VUdevicestto > 3V TIRED
NiENLESTINE T,

devices
B2 L= FO—SOREZIBELET. CNODEICED. RET 71
ADdefaultstt o> 3 > TIRESNIEN EESTINET, T I7AILNTIEYR—F T
NTUVWEWIRL—=JT7 LA EEALTVWSIBEIE. devicesH T o> 3> % 1ERL
T EDTI7AIINNREZEBEIT A CECHNTEET, cNH5DEIK. BLXDTILF/INR
TNAZADREICED LEEZHFRETT (F—7— FTENDFAT T TLNIE),
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 71 ILDIERR F/IFMBEZIToTBE. 7 71 ILEREFET BEIC
ZEHNBFMICISERAINEEA. EY 7Yy TFD TRSA4EIT] Z17oT YILFINIXD
Y TZBHIBH0C. JILVFNREY My TZ2HBRITZICHTEET,
HF—NDAR R 7OV T T ROKLSICAHNLET,

sudo multipath -v2 -d

COOAXVRICEDTNA AR RF v, EEZOI Y LEELEICEY M7y THYE
DEIICHBZDDRIRINET, /etc/multipath.conf7 71 ILEBELTRSAETETT
SKEIC. BERID(XIFT 74 FD)RILFI/INZAKE T, multipathdT—E VAT TICE
TEhTVWBZrZzAiRE LE T, EEARICHEI BITNE. ROFIEICEAF T,
HEADFZUATICRLET,

26353900f02796769

[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.conf7 7 A JLICXT 2 ZEEIE. multipathdDETHIFEMICED FE A,
EEZ{To15. 7710V ZFRELTHL. XROLSIC. BEERNEZBERALTIILF/IAR
Ry TZzEHL TSV,

1. multipathdt—EXZEIEL £

sudo systemctl stop multipathd

2. ROOAY Y ROAAT, ssbimultipath/N\1 > F0 >0 %207 LET,

sudo /sbin/multipath -F

3. DAY Y ROAAT. FHLULmultipath/N1 > 50 VT #ER L £,

sudo /sbin/multipath -v2 -1

4, multipathd—EXZBESIL £,

sudo systemctl start multipathd
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5. dracut -f2ETL. Y XTFTLLEICinitrd X—JZ#BERLTH S, Bicg L TEE
RNBEZBMLET,

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
BAEEEZBLHEVWCEEE#HO L E T, FHICDOULTIE. man multipath.confZEHB L T
<712ELN,

177 R=U>J, [F51750. 8LV T7z—I)LN\Y
JBDOT 7 A4 ERU S —DERE

TILFNRODFEBRIF. A FL—ISRFLEY—NEOIRI T4 ET 1 THES %
RETZCTT, EFLVWT 74 MOEIEIF. H—N\DREZ>AZO>DOH—/1\H. &BIA
MISZAEZAD ) —RFNMIE>TERD ET,

22 R7O =N LTRILF/INRI/0% 1T B3 no path retryDEREICK
D, BT—=NDARL—F1 VI RTFL%E. ||/OTS—DZEHSHARERRDRETZZH
TEFEJ, CORFEICED. XvE—RIRILVFNRDT =LA —=—N—DRETIZETHFSL
T AN SN, ERAEREIMRIENE T,

SR IS REZRD / —RIZHLTIILFNRI/OZEBRT 3 & EIliE. YILF/NRTY
V=27 =LA —=N—Z N AT Z=DICI/OFEEHHRSEEINSELSICLT. WILFNR
DT T—INF—N—DEERENBZDZFLBELTELCEIIICTERIELIVTLELES, V75X K
IRIETClE. no_path _retryf&E%. A L= AT LAANDEGHERODNIIBEIC. V5 X4
/=R SREAREETOERICEEET B1/0T5—(/\— FE— MEFRED50%% #iZ) % 2
BTB3LSIEETINENDHD T, /oo NADEEICLDZ VY —RDEVRUZEITS
e IILFNRODT =Ny IEI=_aTILIRETDELIWVWTL & S
/etc/multipath.conf 7 71 ILICIZ. R—U 2T, FBETH. LUV T z—ILNVIDT
74 EEMEZIEETE Bdefaultst /> 3 VA ENTUVE T, devicet/> 3> T,

T4 —ILRHRRIEE SN TULWAEWEEIE. EOSANBRICT 7 )L bRENBERAINE Y,
TI7AILRRETIE. UTOLSICANTILINTWVWET, N—VYF 514X LT=/etc/
multipath.conf 7 7 M ILZ{ER L TS A ETINoDEZ EEZT LARVED,. TR
ENMERTINE T,

defaults {
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verbosity 2
# wudev dir is deprecated in SLES 11 SP3

# udev _dir /dev

polling interval 5
# path_selector default value is service-time in SLES 11 SP3
# path selector "round-robin 0"

path selector "service-time 0"

path grouping policy failover
# getuid callout is deprecated in SLES 11 SP3 and replaced with uid attribute

# getuid callout "/lib/udev/scsi_id --whitelisted --device=/dev/%n"
# uid_attribute is new in SLES 11 SP3

uid attribute "ID SERIAL"

prio "const"

prio_args "

features "o"

path_checker "tur"

alias prefix "mpath"

rr_min_io rq 1

max_fds "max"

rr_weight "uniform"

queue without daemon "yes"

flush _on last del "no"

user_ friendly names "no"

fast io fail tmo 5

bindings file "/etc/multipath/bindings"

wwids file "/etc/multipath/wwids"

log checker err "always"

retain _attached hw handler "no"

detect prio “no"

failback "manual"

no_path retry "fail"

}

R=U>J, FB1758). LUV Tz —INYIDOFERICOWVWTIX, 17.101E /W27 x—)L
d—N—=DR) = BREDOHTE ICRBEDINTAXA—REBRBLTLLETIL,

® polling interval
® no path retry
e failback (7 x—JL/Nv %)

/etc/multipath.confZ7 7 1 ILDZEEHE. dracut -fEETL T X TFLLEICinitrd% B
ERLTHS. T—NZHEESHL TEERNTZEMCTIHERDHD £9, FMICDOVT
(. 17.6.418 [/etc/multipath.conf7 7 M IILOZEEXBERALIETILFINIAIYY TOEFH] =&
BLTLLIEEL,
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17.8 IEQILFINNATNARAD T Zwvo )X MMb

/etc/multipath.confZ 7 JLiCblacklistt o> 3> % &8, IRTDIETILFNRT
NAZAE—BICTEET, WWID widF¥F—7T—R). T/V1 X% (devnodeF —7 — K),
FETNAREA F(devicet 7> aV)ZFERALTTNA R E TSI ) XMETEZE
9o blacklist exceptionsttZ > 3> %{F>T. blacklistto> 3> TEAL TWLWBIER
RFICE>TIFVI VR MESNIEREDTNA RIS L TIILFNZRZBHCT B L
HTEFT,

Q i #ETZI ISV U MEEE
TNARET v IR MET REEICHET B 5EIF. TWWID) £7eld TRV A —
LMl TY, [ldevnodel IC&BTS v I URMUISHERELFHA, TNATR/—F
EZEHZEEMDH D T/N1 Rz BREHAT 2 EMNTIERICILTZAWVWAS T,

=& multipath.conf® IEFERIF

/etc/multipath.confTld. IEFRRRTIE—ARIC TR TY, ERKRRIE. —KB%A

XFHZRRTIHEEICOFBEMN T, L. JILFNIADZERFEICIE. TTICE
FIEBRTNARERVA—ERTERRBFEHAEEINTVE T, ERRIFWTHDIERK
HEREITBCIFTETEH A multipath -t TRIRTNBNXNFIDAZIRET B &K

Sl LTLIETLY,

BE. IETILFINRXT/INA X(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loopZR¥)
IFERTETET, L zE. O—HILDSATAN—R T RO T Iy a7 RTICIETIL
FINZEHD FEA. multipath TE—NIXTNA XAZHE/R T B551F. ENS5DOT/NAX
Zblacklistt /> a »IZEd LT,

Q it B
F—"7— Fdevnode blacklistidBEIEIN. F¥—T— Fblacklisticflh D FL 7

SUSE Linux Enterprise Server 12 Tl&. glibc TIREIN TV B ERKREHERINE
T, FRONFIN—BIEBITIE. """ TIEBRL"EFRIZBELRHD £,

e ZIES hpsa R SANDSO—AILTNARETANTDOT LA %, multipathiZ & 3EEH

SHLTTSv o R MCHEBICIE. blacklistzZo > a>ERXRDLSICIEELE T,

blacklist {
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wwid "26353900f02796769"

devnode "~ (ram|raw|loop|fd|md|dm-|sr|scd|st)[0-9]*"

devnode ""sd[a-z][0-9]*"
}
TLAEETHR. RIANDPSDN—T42a>RETZ2TIvIVRAMETEZEHTER
Fo e RIF. ROERKRRZFERAIT D L. TLA2ETIEA L, cCissRZAN\DS5D/N—
T42aYRFETIVvIVIMETEERT,
blacklist {

devnode "~cciss!c[0-9]d[0-9]*[p[0-9]*]"
}
BEDTNAREZAT =TIy I ) AMETBICIE. TZvP1) X Mildevicet o3>z
BMLT. ¥F—7—RvendorE L UproductZE=FEAL F 5

blacklist {

device {
vendor "DELL"
product ".*"
)

}

blacklist exceptionstZZ >3 %> T\ blacklistzo> 3> THERALTWBIER
RFUCE>TITZV IV RMESNIEFEDTNA RICH L TIILFNRZBMCTE X
Fo WWID (wwid¥—"7—K). 7/\1 X%&(devnodeFr—T—R). F£LIITNATRAEALS
(devicezZ > a )AL THANZEML £, NI WHILTEZITNARZTSv IR
MELTCEZEERILAETIRET 2HELNHBD T, 2FD. widflNIwwidTZv o U R
MIBERESIN. devnodefilftiddevnode 7S w7 U X MZERATIN. T/N\1 XZA THNIET
NARRZATT Sy MIBRAINET,

fce I BERVEDTNA A THEBB 3155 BRNOTNARRZAFICRH LT
IWFINZAEBMITEE T, TORIYEDTNA ZAZA TIRTkblacklistE o> 3 VICEE
MLTT Sy IUXMELTH S, blacklist exceptionstzZ > 3 Vildevicet /> 3> %
EBIML. BROTNAZXZAFICHLTIILFNRZEHICLE T,

blacklist {
devnode "~ (ram|raw|loop|fd|md|dm-|sr|scd|st|sda)[0-9]*"
device {
vendor "DELL"
product ".*"

}

blacklist exceptions {
device {
vendor "DELL"
product "MD3220i"
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}

blacklist_exceptionsZFEH L T. FHEDT/NA R L TODAIILFNIZBMHICT S L
HTEXET, XIHERLET,

blacklist {

}

wwid . *"

blacklist exceptions {

}

wwid "3600d0230000000000€13955¢cc3751234"
wwid "3600d0230000000000€13955¢cc3751235"

/etc/multipath.conf7 7 1 ILDZEEH. dracut -fEERTL T XTLLEICiInitrdEE
ERLTH S, U —NZEEHL TEERNBTZEMNCTILERDHD £9, FHICDOWT

(&, 17.6.418 [/etc/multipath.conf7 7 1 ILOEBZEB LIEYILFNRAI Y TOEH 5
BLTIZEW,

BiEERIL. multipath -LLOYY REREGTLTH. O—AILTNA RIEIILFINZAT Y I
DI MINFEEA

S

215

JEEC: find multipaths7 7> 3 > OEH

SUSE Linux Enterprise Server 12 SP2& D, YILF/INRY —)LIE. /etc/
multipath.conf@defaultstzo > 3> TAH TS 3> find multipathsZHR— b9 3
KOICHEDF LT BRICES L. TOAF TP avid. TILF/INZ Emultipathdhi
INADIDTENTDTNA RZRILFINARY TZRELBVWKLSICLEFTEHICOVT
(&, man 5 multipath.confZBRL TLLETWV), FEDHRETIFE. CNICE->T E
BENO—AILSATAT 4 RVBEDTZvIVRMIY M) ZERT 2FMEAELC
ENTEFT,

find multipathsF 7> 3>z BRI 2 —REFZESTID. RRbHDFET,
. 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 multipathsid. WWIDA'—E T NIE. /etc/multipath/wwidsic—ElIC ST
NARZITRTINWNFNITNAREAHHRLET, k. find multipathsZE#]&H T
BT IHBBICEETT, wwids7 7T ILICIEBIED TR TOTILF NI Y F(>
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VOIWNZARY T2 EO)P—BICETNTWVWS 8. /etc/multipath/wwids % HIBR £
TEIIRELBRWVWED. COF T a>zBMMILTEMRITHD FEA. YILF/NR
IW—=bT7 7N AT LEFDOSANT — b X T LATIE. ¥IEARAMT 4 R0 T771)L
AT LEDET/ete/multipath/wwids DEIEADMERFTNB L SICLTLET LY,
Fe®HB L. find multipathsZfERT 3 CEFMTI A, SUSEIF. CNFTEREEIC
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
ZTHANINET, /dev/sdnb LUV /dev/dm-nDFERXDTNA X/ — RE&IE. BEFDKE
ICEDZAREMENH D, BRIERZTNARICEDHTENZ I CICHEDET, TNTAD
WWID. 2—H%7T7L Y RU%. BLUVH%IE. BEFOBICHEDLSZ <. T/N\1XDH
BICISEELWAHETY,

O == XENBRETOEROHE
/dev/sdnd LUV /dev/dm-nfERX DT NA X/ — Rl%. BEEFICEEINSAIEEN
PHBDT. WILFINATNARIE. TEOWWIDTERBIZ e x#ERLExT, £
BEIFICT N RE—RICHNT 370120 WWIDICYy FeSnfza—H4 7L >R
BEEIFHBEFERATZICHTEED,

RDETIE. /etc/multipath.conf 7 7AILARDTNA RICERATE DT /N1 REDHR
A ICDOWVWTERBEL TWE 9, multipath.confSREDHICDWTIX. /usr/share/doc/
packages/multipath-tools/multipath.conf.synthetic7 71 JILZEBB LTI LY,

R 17.4: RVFNRATFNA ZBOR A T OB
2AIOS17 A

WWID (5 > 1) 7 JLWWID (Worldwide Identifier)iZ. ' O0—/NJLICEE £7-
pESIAN ISIEEETH D EEFRAESNIETILFINITNA ZDHRFT
Fo NILFNRIBTHERINSZ T 7 4L bIE. /dev/disk/by-
T L7 MUICHZHBI=Y bDIDTY, =& xIX. WWID
$'3600508e0000000009e6baabf609e7908M T /N1 X|&. /dev/disk/by-
id/scsi-3600508e0000000009e6baa6f609e7908 L EEE SN TULEX T,
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2EIDRA1T FHEA

Jd—%7L> /dev/mapper7+ LI BURDTNAAIYN=TILFINADTNA R

kU %iF. HREIZY FOIDHLBRLET. TNHSDIVILFNRTNA RE
I&. /dev/mapper/mpathN\FERZERT2A—HF T LV R BREFITI (-
& ZIE. /dev/mapper/mpath0)e CNL5DEFIIE. /var/lib/multipath/
bindings 7 7 ILZEEAL TUUIDE I—H T L > R BRLRIOREEMIT
ZEH T DT, EBEDDKERIT T,

illE MBI, JO-NILICEEREGREITH D, BIEEDTILFNITNA RIC
RIELET, B&IE. WWIDEI—HT L > K7 /dev/mapper/mpathN%
ICBELET,
user_friendly_nameZf#H L TLW3HE&IE. Bl%ZmpathnEICERE L
BWTL TV, mpathNERICT 2 &, BEIMICEID ETonfca—
TJLYRDBLHEE L. TNA R/ —FHELLABLSRBZEESEDNHD F
ER

/etc/multipath.conf 7 77 IILDJO—NILILFINZAA TS 3

~user friendly namesid. WILFNATNAZADA—HTL Y RUZDERZ=EME
ISEMICTBOIFERINET, COFTF2arhno(T7HILR)ICERESINATVSIS

By YILFNREITNAZBELTWWIDZFERLEY, COA T2 3 hlyesiCREIN
TW3IHEIE. /var/lib/multipath/bindings 7 7 1 JLHAMERA I T. mpath<N>FZ DK
BB TEBD%EIN. /dev/mapperT+ LY FURATTNARICEIDHTENET, /etc/
multipath.confZ 71 JLMDbindings fileA > 3 >%&{ERAT 3 . bindings 7 71 JLICHL
BOBRzEETEE T,

/etc/multipath.conf 7 7AINDTO—NILILFINZAF T 3 Valiasld. T7/81 RICHHET
ZHTHICEIDE TR ODICEREINT T, HBIVILFNAITNARCKRESNTVRIGE
& WWIDEFIFA—HT LY RUBDRDDICZEDRIEIMERINE T,
user_friendly namesZ 7> 3 > OFERIE. UTORATIIEBEZS ISR ITrIEMELH D
£7,

L= FTFNALRATIILFNRZERALTVSBA:
SRATLIN— b TFTNARTRILFINAZFERAFIC. user friendly namesF 7o 3>
ZEHE T 3% 51d. option, the user-friendly settings in the /var/lib/multipath/
bindings 7 7 A IILDI—HTL Y RUREMNinitrdiCiAHFAENF T, T/\1 XDE
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MPHIFRARE T BTAML—201y N7y FTEZEELIZHZEIE. initrd RO /N1 YV
T4 VT EEE /var/lib/multipath/bindingsRAD/NA > T+« VT REICR—EHDEL
£9,

EBHE N >T1 2T DFR—K

initrd¥ /var/lib/multipath/bindingsD /N1 > T« VI HER—EE. T/INA
AUEBSTERTVERAVEDEIDETONBZ A HD. EDFEF/IE. 77
T ATLHHIEL. T—2HKbhE T,

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,

MoN—F1>arbs/vareIv > b3 354!
user friendly namesg&E 7 71 ILDT 7 # )L b DI&#NIZATIE. /var/lib/multipath/
bindings T, /varT—ADW Y AT LIL—FTNA XA EIZHL. TOT—R%EHID/IN—
Fa42arhbIYTYNTBERIE. TIILTFNRNEBOE Y k77w TRICbindings 7 7
1IN ZFRATETEEA.
/var/lib/multipath/bindings 7 7 1L Z > AT LIL— b FNA A TFEAL. TILFIN
ATHRETESZELDICLTLIESIL, TnUd. 72 xIF. ROFIETERITTETEXT,

1. /var/lib/multipath/bindings” 71 /L% /etc/multipath/bindings|CFE&NL £
ER

2. COFTLWFBAIC. /etc/multipath.conf@defaultstto > 3 IlH
dbindings fileA > a3 ZHRELF T, RICHZRLEF T,

defaults {
user friendly names yes

bindings file "/etc/multipath/bindings"
}

TILFNZXDinitrdicE FNTWVWBIHA:
SRTLIL—= b TNAZDRILFNREICBRWEETH. IILF/NXDinitrdiCEEN
BEhHBODET, Chld. e RIE. PRXTLIL—bTNAZADBLVMEIZH BIHEIC
2D £7, user friendly names7Z 7> 3 >ZFERAL. YILF/INXDinitrdHIZH D
HalE. INT AX—AZmultipath=off C7— b L CRIEZ[EEEL T /T,
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CHUSED. PRAFTLT— bR initrdBTOAIILF/INIADEMICHKD £, X
FLT—rEIE. T—FX2) 7 kboot.multipathHS & UmultipathdiZ &> T VI
FINZAUBEBEMICTAEHTEEXT,

HAZ SZBTRILFNRUEBZI1TS55E:

FHICDOWTIE, 17.9.118 THAY S ZZICHEITEZTILFINZATINA 2041 =28 L
TLIETEL,

A—HITLYRUBLZRIEEMNCTED. AZIEET ZHE:
1. root§5tEZFEA L T/etc/multipath.conf 7 71 ILETHF A NI T4 X CTHIT F T,

2. (AF>av)/var/lib/multipath/bindings 7 7 T ILDGFAZZEE L £,

RENRIFE. TILFNADBPRENZIZRDITBRENTEDZVRATFLIL—MTFNLR L
ICEETBAHNELRHD £,

a. /var/lib/multipath/bindings 7 7 -1 JL% /etc/multipath/bindingsiC#&E L £

ER

b. COFLWISAAIC. /etc/multipath.conf@defaultstty > 3 IlH
dbindings fileA > a3 ERELF I, RIZHZRLF T,

defaults {
user friendly names yes

bindings file "/etc/multipath/bindings"
}

3. (7> av. EEE)I—HFTLYRUVBDEMICT S:
a. defaultstt o> a > #DFACHEMZIEIX MELE TS

b. user friendly namesZ />3 >%&IFIX> MEL. RIZ. EDEZNoH SYes
ICEBELET,

Rz RLE T,

## Use user-friendly names, instead of using WWIDs as names.
defaults {

user friendly names yes

}

4, (AT a>)aliasHd 7T 3 > (multipatht 7> aVICHB)=FERAL T MBOT /N
ABZHEEL T

iR L E T,

## Use alias names, instead of using WWIDs as names.

219 A—-HT7LYRIBTLIFRIBDFRE | SLES 12 SP5



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 7 7 M ILATT/NAT RDRZEEERT 3HEIE. BTHR
TN ZDWWID (36005080000000009e6baabt609e79087%2 &) ZEMR L. €
DODWWNIZERLABWVWESICLTLEEI V. WWNIZ. T/ XIDORVIDXF
ZOXTEIHX £7(0x600508e0000000009e6baabT609e79087% &),

5. EERBZ®RIFL. 7717 ZBALE Y,

6. /etc/multipath.conf7 7 M JLODEEHE. dracut -fZzRTL TP RXTLLE
ICinitrdZzBERL THS5. T—NZBESL TEENBTZEMITIHNELRHD X
o SEEMICDOWTIE. 17.6.418 T/etc/multipath.conf7 7 1 ILDZEE%BERL-TILF
N2y TOERH #BRLTIIETL,

LUNTs L2 b 2% ERT 358157 2 ISSANEEEZFRL TR ML —CDN—T+
a3 VETHO>TVWBRBERY). mkfs. fstab. CERDOT7 U —2 3> R EIC. /dev/
disk/by-id/xxxE WS ZHIZEATZENTEEY, N\—Tr>a >y THREIESNLTNA
ZlE. TNA ZBADEAIC _part<n>HMIIIETNE J(/dev/disk/by-id/xxx_partlZg &),
/dev/disk/by-idT+ L2 b UTIE. RILFNIADT Y FAEH B EINIT/NA RIEL dn-
uuid*% £7zIEB%(/ete/multipath.conf 7 71 JLATHIBAZEID BT TUVWBIHE)TRIN
£9, scsi-BXPwwn-DT /N1 R&IE. TEDTNA ZANDYEBHINZIEZRLF T,
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179.1 HAO S RRICHBITBTILFINZATINA ZDEH]

UT%{T>T. YILFNZRTNAZADBITARTOT/NA ABTRIL&BITHZEIICLTLE
RN

e UUIDERIBZFERL T, IILFNRTNA RDERIN. 75 AZADTRTD/ —R
TR—CRBEIICLET, BlAIE. IRTO/ —RICHhE>2>T—ETHIHNELHD
£9, /etc/multipath.conf7 7 I)L%Z. /—RFRHBEIZXZADMBDITRTD ./ —R
D/etc/T«a4 L2 MJICOAE—LET,

o TILFINZAMWR Yy TENFTNA A 2ERAT 35, dn-uuid B 71355 % /dev/
disk/by-idT«4 L2 FURTEEL. TNTADEENAA VY ARZVRISHEELHEWVEK
ohbi?oﬁﬁkourm\N9EF1 HILYRUKFIIHNBDERTE] 22
l./—C<7LL_

® user friendly namest#BpA > 3> %z. EMICLBVWELSHRELFT, 2—HTL
YRUAIF/—RICEAETID. V7 AZADIRTD ./ —RIZEVWTT /NI RICEL
A—HFT7LYRUADEDHTENTIEVWERWVWATEEED B D 75

Q ixsma—+wILrrUg
ERICI—HILURILZERITZIHENHBHTIE. UTOBRIEICED. P XT L4
EEOQIA—FILUVRVEZ. VFRZADIARTD/ —RIZDVWTHE—IZTEILH
TEET,

1. 120/ —R_E®D/etc/multipath.confZ 71 LN T,

1. user friendly namesi@BA 7> 3 > %yesiCREL TEAMICLE T,
TILFINRIE. /var/lib/multipath/bindings 7 71 JLZERAL T, /
dev/mapperT+ L7 kR Tmpath<N>DFR T, T/N1 UKD DE
BOEEIZEIDHTET,

2. (#7723 2)bindings 7 7 ILICX L CRIDIZAAZIEE T B ICId. /etc/
multipath.confZ 7 )LDdefaultstZo > 3 ICH S, bindings filed

Toar aEHRELET,
T 7 # )L EDIFFRIE. /var/lib/multipath/bindings T,

2. /—REDTINFNZATNARZIANTHRELXT,

3. /etc/multipath.conf7 77 I)L%Z. /—RHBEISXEZRDMBDOITRTD./ —R
D/etc/T«a L7 MJICOE—LET,
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4, bindings7 71 I)L%E. /—RKH5HE. IS XZARAOMWDITARTD./ —KE
MDbindings file/NXICOAE—L £,

5. /etc/multipath.conf7 71 ILDEERE. dracut -fZERTL T ATLALL
ICinitrdZBER L TH 5. /—RFZ2BEEL TEEREZENICT 24BN D
DEd, EHICDOWVWTIX. 17.6.418 [/etc/multipath.conf7 7 1 ILDEE%* EH
LIeWIILFNAT Yy TOEH ) 2BRLTLIETV. Chid. #EZZITZIAN
TH/—RICEATNE T,

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
J—RZEHL. EDIDTHLWSIILFNRTNA ZAZER L E T, L RIE 1DDIEY —
MESNFTET7ANFYRILDRAA Yy F2NLT2D2OR—FTA ML= bO—3IC
EBHLI2DDHBAZ H DR MM, 42070y 77N X% L £9 (/dev/sda. /dev/
sdb. /dev/sdc. /dev/sdd)e T/NA A YN—TILFNIATF—E XL 12DTOvIFN
1 Z/dev/mpath/mpath1ZER L £, DT /N1 XlE. BHIRL74D0TOYvIT N1 R
ZNLTI/OZBEEBIEELEX T,

AKETIF. TFx—ILA—N—DRIV>—ZEBEL. NAOEBFRIEAUZFRET SHEICDVT
SBEL £9, /etc/multipath.conf7 71 ILDZEEHE. dracut -fEETL T XTLLE
[CinitrdZBER L THS. T—NZBEEBL TEFRABRZEMCTIHVENH D CITE
BELTLIETW, FAICOWVWTIE, 17.6.418 [/etc/multipath.conf7 7 1 ILOZEExER L -
CILFINZATy TOEH ZBRLTIIETL,

17.10.1 NZXDT7T—ILA—N—7R) S —DHETE

multipathdY > R%Z-pA 7> a (S THERALT. NRTz—ILFA—N—RUI—ZHREL
9o

sudo multipath DEVICENAME -p POLICY

ROR)S—FAFS3>DIDT. POLICYEBEZIHZ X7,
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#+ 17.5: MULTIPATH -POAR Y FDT I —=TFR) O =F T g

RUS—FTF 3 EA

v

ﬁll

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
ohO—52%. FREVILFNRZEDA T 3> LT /ete/
multipath.confIRIESRE 7 7T IL THEEINZE T,

group_by_node_nam@—+4'v b/ —RBHTCICIDDBEEITIN—TR—Tv b/ —R
%%, /sys/class/fc _transport/target*/node namelC 7 T F
N9,

17.10.2 T x—I)LA—=—N—7HR) > —DFEFE
TNARADT T—I)LA—=N—R)—F. FET. /etc/multipath.conf7 71 JLICA

NTZREBELRHD F T, IRNTDREEA TS 3 >DHIE. /usr/share/doc/packages/
multipath-tools/multipath.conf.annotated7 71 ILICHD £,

17.10.2.1 B4.EJI—TRBEDIERE

MEXET)L—71 1. BCYIEBLUNICB YT 2//NADOLI>3 0T T7A4ILRTIE I/
OlE. JI—TAHDIARTONRLEKICTT Y ROE VAR TR INE T, multipathd<
> Ri&. SANDpath_grouping_policyfREICE DIV TEDSANOZLUNC L2, BEIRICE
EEJIL—TEEHRL £9 multipathd<T > Rid. JIL—TRONIEICTIL—TDEBLE
ZENTEDET. CDOITIN—"THRTZARIVMNRELE Y, TR ENRDEVWIIL—
BNTSARVITIN—=TFTY, T53ARVIIN—THDIRTDNINEHT 3. RIEDS
WMBREIIN—THT7 T4 TICHBEDE T,

PNZETEL E. NRICEIDEHTONERETY, EFEVIFE. BRENE<ADF
o WRATCICBREZZDHTRICIE. ABTOT S LDMERINE T, FIEDT /N1 XIC
BLT. ACLEBEEONINFELEBEEISIL—TICBLET,
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priosXEld. /etc/multipath.conf” 71 JLDdefaults{}X7clddevices{}tto > 3> TIE
BL%XY, multipath{) 7> 3 > DA Dmultipaths ERICIEEIN TV RIHEIE. B
DSIBICEMBINE T, priofTT. Prioritizerb8E SN X 9, Prioritizerh'5| &= NE LT
BI5E. ZD5|HII21TEDprio args¥F—T— R TIEELF T,

TI7FNMEI a2 ELERBTNA AL 3> Dpriof&E

prio
INZABHEDEZEIE T 3 -DICHEUE I Prioritizer 7O S L&IEEL £9, MNEIL.
EEORERHMFERTIRDNZAIIN—TZRET B0, TNENDNZTIL—TFIC
¥LTHRFINET,
$87E L 7=Prioritizer C5 | R ERIHEIE. prio argsF—T—RZEFHL T, 518 %5
ELX,
prio¥—7—RZIBELBRWVEEIE. IRTONIDEFICADETT 74 bORE
|ZconstT. prio argsDFREICIIEDHD £ 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 bO—SD/INADBEEZERL £
ER
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Prioritizer77O%4 S Lu

weightedpath

path latency

prio_args

ﬁll

B4

prio argsiCXf 9 35| 8ATIEE LI-MEMICEDOWVWT, N\
2BEEEERLE T,

prio args¥—TJ—RFTREINTWVWBLA7>>7)L3V
ALICEDWVWT, NADEBEEZERLF T,

|1 ENE Y I BIEE LI-Prioritizer 7O S LI T 25|18 =8EL £, IFLAY
Dprio 70O 5 LTI 5IBIIFRETT,
T MEIFZHD FHA. 1EIE. prioDFRE L. PrioritizerH'5 | EREB L T5HE

SHMMCEDFET,
prio argss|#

weighted

devname

U7

path latency

225

A

7 #—L[hbtl|devname|serial|wwn] REGEX1 PRIO1 REGEX2
PRIOC2DIENHKETY ...

hbtl
Regex must be of SCSI H:B:T:L format, for example
1:0:.:.
and *:0:0:., with a weight value, where H, B, T, L are

host, bus, target, and LUN 1IDs for a device. For
example:

prio "weightedpath"

Regexld 7 /N1 Z%FN T, fl: sda, sd.e

Regexid> ) 7IILBESHRATY, fl: *JIFR*324. multipathd
show paths format %zdY > RZFEHALTIU7IL%E
BMEL F 9, (multipathd show wildcardsTik. IART
DformatD T A ILRA—RKRHARRINE T, )

path latencyTld. UE—b&O—HDILOEMEDIA L —
STLADRELEZA TON— R 7 =FERT 3551,
N7 LIHEOLAT YO RFARTEXY, B, U
E—Rr7LADLATUIDADT >ERVWTY, il
I¥io num=20 base num=10¥X WS R DERT7HHUETI,
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ﬁll

B4

io_num

The number of read I0s sent to the current path
continuously, which

are used to calculate the average path latency. Valid
values are

integers from 2 to 200.

prio argsg|&

base num

The base number value of logarithmic scale, used to
partition

different priority ranks. Valid values: Integer, 2 -
10. The maximum

average latency value is 100s, the minimum is lus. For
example:

If base num=10, the paths will be grouped in priority
groups with

path 1latency <=lus, (lus, 1Qus], (1Ous, 100us],
(100us, 1ms],

(Ims, 10ms], (10ms, 100ms], (160ms, 1s], (1s, 10s],
(16s, 100s],

>100s

alua exclusive pref bitHhF /N1 R L TREINDBE
(alua exclusive pref bit). preferred pathEw ktzw
R EFONRIEICHED/NZATIIL—TARICED £,

TILFNAEH

TNARIIXTFTBIILFNR/ODEEZFIET BICIE. IILFNRABEMZFERLET, X
TORIVFNZATNARIHL T, TTIAILRELTEBYERIEETEET, £f. HBVILTF
NZATNARCDHBERTZEMZ. TOTNAABEDIV )%, TILFNARET 71

JL@OmultipathsZI > a > TER TR E T, IBETDCEDHBTEFET,

user friendly names

226

WWID(world-wide ID)Z 9 5 F7cld/var/lib/multipath/bindings 7 7 L%
A L TR TEB B4 % /dev/mapper/mpathNFE R D < IILF /ISR TN RICEID
HTBMEELFT,

DA T aviE. devicestt > a>ELPnultipathsttoy > a V> TERATEET,
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[T B ]

x (T 7 #JL k) /dev/disk/by-id/ICREINI-WWIDZFER L £
ER

yes EEDIDORHDIC. YILFINATFTNARADIA)T7REL

T A—HIL 2RI BRAMZEBERLET,

failback (7 z—JL/\w %)
IS5—ICB2TNADOEZERITZINESMMEEL. NAY—EXEERDTIL—T
DTT—=INYIDRAZIVIERLET,
IZ5—ICB2T/NRIF BIETRE. COREICEDVWTIILFNIMEB/INZAD) X
ICRENE Y, multipathid. BEESIL—T%FHMEL. 751X UNIDEBLENEH
VRIVNZADENZBRDE. TIOTA4 T BBEEIIN—TZ2EZELET,

fi& B

manual TIANbe TS—ICHEST=NNADOEIZERINEEA. B
EE D multipath AV Y FZEITL T BWBNREEBERES
W—TZEHLET,

followover INZATIWN—=TFDRIIDINZADT VT4 TICHZEZICOHE
B —INyIZETLET, THICED. Blo/—RH
TI—IA—=—N—%BRLICZFIZ. /—RHPBFNICTT—
Ny IEINHBEVWESICLET,

immediate INZADEIE L5, 7= BICNAEBMICLET,

N NZADEE LS. NBBICNZREBMICLET, 0&D ATV

BREZREEL TSIV,

VDS ARBEBRNOTILF/INRICNTEZ T —ILINYITDFRTEIF. YILFNZADT =)L
F—=N—DEVR%=EITZT-H. manualiCT B3 EZHRLF T,

failback "manual"

O == #i
TNV IDRRIONTIE R FL—YYRTFLORY SRR 545
LTSV R L—UYRTLNEGNE, KELRELRED ET,
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no path retry
NZADEZERICERT 3IMEzEEL X T,

g HEA

N multipathd<Y > R THBITIIMMELEL. NI S—I2%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.conf7 7 A ILOBEITHREZ. failF

IFOICT B ZHMBELEY, CNICED. R L—=JADERIERDONIIBEIC. U
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,
BEXyt—T%systemdPv—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
Iy systemdO T v —FILICXAyE—2
THALEFEA.

—EBDSANRY RIE. HRARZLA T3>
¥ L CTpath_checkerzigtL TWLWE 95

® cciss tur: HP Smart Storage Array
NDNZADREZTF TV I LET,

® emc_clariion: EMC Clariion®EVPD
R—I0xC0Z U T L T/INADIKEE
ZHRILF T,

® hp sw: Active/Standby”7 7 — L7 T
FPZHDODHPRA L =7 LADINR
ORE(T vy I o> Flgd—
AR)ZFzvILFET

* rdac: LSI/Engenio RDACX kL —
POy rAO—5O/NZ2mpiRE%
FrvI7LET,

FAEDOY FO—SHRARNELBBTILFINZATINA ZADINZAT IL—FR) S —%35

ELET,

fE

Jx—I)LF—/N\—
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(T 7 R)—EIC1IDDONRFEIFERASND LS. BEES
IW—FCIZ1IDDNNABE DY TENET,
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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 #—4w k/—RZTCIZIDDEBEETIL—THEIDHTS
nNEd, —7v bk/—R%ld/sys/class/fc transport/
target*/node namelC 7 TV FINFE T,

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
INRTIWN—=TFDRA LTI NLIBZIEELX T, EZIEEI S _LIETETEFEA. A
DT7HILEDRESNTUVET,

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#HBF it d dudeviE. 77 #+ )L MBIZID SERIALTT,

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— b IL—TD#HE(sg_rtpg(8)) ANV REFHALE Y, HMICOWVWT
IE. sg_rtpg(8)DY = a7 ILR—=JHEBELTLLIETL,

17.11 JIL— T NAXDTILFINXI/ODFERTE

SUSE Linux Enterprise ServerTl&. DM-MPIO (F/N\1 A< v /N—<ILF/NXI/O)hMERT]
BETHD. /boot&/rooticfi L THR—FINTWVWETY, £/, YaSTA > X b—FHDYaST
N=Ta4>3aFE. AVAF=ILRDOTILFNADEMEZYR—FLET,

17.11.1 4R F=J)LERICTILF NI/ OZBMICT 3

ARL—=FT4 T ORTLERILFINZATNARICA VA M=ILTBICIE. TILFINZRYV T
EOTT7HA A R—ILEHIRITEINTVWAIRENLH D £9, multipathdT—E>IE. ¥R
TLOA VA M—=ILEIICEENICT V70 TICHED FHA, COT—EVIE. YaST/N—FT+
SATDVILFINADEREAF T avaFERTZCICE>TREEITEE T,

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 DBRF*v>ZzE L. FAAREGIYILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae65/8 ), 1L
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 VXA M=ILEICBENICT 7 T0 TICHEDEFHA, C
DTF—EVIE YaSTN—FT 4 >3 FDIIFINADEEF T avaERBTRICEST
EETEXT,

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 > ZzftaL. MARRRIILFNRTNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae65%2 ), "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)LEERALT. /boot/grub/device.map” 71 JILDhdoT> b UIZ/Nw > TIN
ADBAHNTNTVBHESHHIBIL £9,
I AR N=ITIETI2T4 TNRENY S TNIDERSINEBEVWD THRET
ER

a. XOELSICAHLT L—bTFNARZE/mtIcT > MLET,
mount /dev/disk/by-id/UUID; part2 /mnt

FIZIE. ROLSICAALT. IRTOIT AV MIDODWTTYFIA) T RA%E
ML ED,

mount /dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0aeb5 part2 /
mnt

b. XOELSICAALT. T7—bFNA X% /mnt/bootiC¥T> M LET,
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mount /dev/disk/by-id/UUID partl /mnt/boot

BIZIE ROELSICAHALT. IRTODIT A2 MMIDODWTTVFIA) T A %E
ML E,

mount /dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0aeb5 part2 /
mnt/boot

c. /mnt/boot/grub/device.map”7 7ML ThdoZ> FUDNY I TINR%ZERA >+
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
h*d,
7. h[dOZV R UDNY S TNRERA Y T 25E1F. BEXZZEL, 7—rO—4%8B
AVAM=)LLZET,

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. IV —JLT. multipath -\1ZzETL. TDOHENEF T v I LT 77«0\
A%=BDIT%E9,
INY ST INRIZIEghost 7 T DMV T LW E T,

c. /boot/grub/device.mapZ 71 ILThdoL>Y b UE 7O T4 TNRICEEL. BE
NAEREL. 7717V EBHLEY,

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. Linuxz 1> X b=JLL. 1DEINRET VT4 TICLET, CDONRIE. N—T0
23+ Tby-id YRy IO A NENBZNADEEND T,

2. TR M—)LBICER L7z/disk//disk/by-id NAEFERBLTTF NI X%EI TV MLE
ED

3. /etc/dracut.conf.d/10-mp.confZ R < AMERL L T. XDITZEML £ (LI DEH
ISERLTLIEE L),

force drivers+=" dm-multipath"

4. IBM ZDIEE. dracutDRITRIIC. /etc/zipl.conf7 71 )L %&#REL Tzipl.confRD
by-pathf&#k%. /etc/fstab TERAINcby-idBRICEEL 75

5. dracut -fZETL T, initrd A/ X— %2 EBHLEF T
6. IBMZDHEIF. dracutDEITE. ziplZETL X,

7. Y —NZBEHLET,

17.11.3 JL—bFFNARDIILFINZI/ODEZNE

multipath=offZ A—RIL ATV RSAVICENMLEY, COEEEYaSTOT—FO—FE
Ja—=ITITIS5 N TEEY, J—rO—4D+1 2 k=)L > Kernel Parameters (77— )L
NTA—=Z)DIEICEE. MADIAYY RFAVICNTXA—RZEMLEFT,

CHUE L=—hTNARLEFICRELE T, tHOITRTDOTNARIIHEEINTE A
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17.12 BiEYV 7 bz 7RAIDANILF/NXI/ODER

=

E

BAENICIE. TNATROIILFNRLBZRELTHS. ENSDTNARZY I NITT
RADTNAZDAVR— Y b LTHERALTLEEIV, V7T b 7RAIDT/NA ZDIER
BICRILFNRNIBZENM L 2B 1E. BiE#EFICmultipathtt—E X D& TDM-MPIOH —
EXDFIBTEeHHD £, £DHFEIE. TILF/NIBHARAIDICFERATEI AWK DIC
RZ2Fd, KEOFIEZFERATI . ITICFEELTWVWSY 7 U T 7RAIDICX L TTILF
INZAMEBZRITTEFET,
ez MOESHIZBEIEZ. VI I T7RAIDRDT/NA RICTILFINRNIBHRET S
MERHZHHD X,
o FIIRAVAM—IFELET YT L—REIIN—FT1>aZ VIR ED—HE LT, #
LWY 7 b7 7RAIDEER S 3356
o YIFNRUMEBRBICKRELBD 2T NAREAYN=FTNA AXIEARTELTY
7 bz 7RADTERT 35BS

o FiLLWHBATZ R 2% H—/NIZEBMT 2D, £HIESANKRTR ML —=SH T X T L%
WET BT YRATLEKREL TS558

Q i #iiR
LIPEDERBATIE. VY 7 b 7RAIDT/NA X% /dev/mapper/mpath0(H—RILICEK >
TEEINZ3TNARE) EBELTWEY, /etc/multipath.conf7 7L T, 11—
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,

sudo umount /dev/mapper/mpath0
sudo mdadm --misc --stop /dev/mapper/mpath0

3. RDEKSICANLT md—EXZELLEF T,

sudo systemctl stop mdmonitor
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10.

ROAR Y REANTBZEICED. multipathdT—EVZEEFLE T,

systemctl start multipathd

TILFNRNEBH —E ZDORE%E. VI I 7RAIDOD AV R—RY T INA DY
dev/disk/by-idT4 LI RJICU XA RENTVWBRDESHEESRLE T, XOoWwWTFnhH D
BAEZITVWED,

o TNAZABVIPINTWVS: TNA KIS TNARAIYN=TILFNIDTN
A Z%(/dev/dn-1BE)ANDS YR w o) VIR BB I1ETTT,

e FNATRADBUIRINTUVEWL: XDOKLSICAALT. TNARXETSval.
BRETARZET. VILFNRRAY—ERICTNA A =2RHTEFT,

sudo multipath -F
sudo multipath -vO

ZNT. T/\A1 AH/dev/disk/by-idHIC) A TN, T/NA AT Y/IN—=TILF
INZADTINA RGANDI Ry o) o oxEEFEd, RIHlERLES,

lrwxrwxrwx 1 root root 10 2011-01-06 11:42 dm-uuid-
mpath-36006016088d014007e0d0d2213ecdf1l -> ../../dm-1

RDESICAH LT, mdmonitorthy—E X ERAIDT /N1 A= Bi& L £,

systemctl start mdmonitor

RDESICANDLT VI T T 7RADDKREZFT VI LFET,

mdadm --detail /dev/mapper/mpath0@

RADDOAVR—RY b TNA RIE. FEDTNARAIYIN=TILFINZADTINA R%(/
dev/disk/by-idT«4 LI FUICTFNARADIVAR) w2 )2 LTURXREIATL
3) E—HIBIBELHDET,

L—=bN)TNAR EREEDVWITNDDER(/var. /etc. /logh E)HSANLEICH
D, T=bTBRHDICRILFNANBERIFZE. initrdZBIBRL T,

dracut -f --add-multipath

M NZBEFL T EERARZEAL £ I,

RADRT—H2RX%Z=Fxv I LT VI FIJTT7RADTZLAD YILFNITNAXD
FICELKREINB 2R LET. UTFZANLTLIEEL,
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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 Tl&. T/NA XD/ —RNZATIFHBL. IDTTNARICT IR TIHNE
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,
IFEALDBEIECDEETHEDHD FHAD. /etc/lvm/lum. conf TEREEZZETET 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
BN DH 35S IE. rescan-scsi-bus.shXV7 U FrZFERALTHLLWT NI RAEZAX YT
BIENTEEY, 77A4IETIE. CORTD) T MIHEBAZLUNSEF TIRTDOHBAZ X
FroLFEFd, COOAXY RO—MBBEXIE. XDELSICHED FT,

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 EEMIC DUV TIE. rescan-scsi-bus.sh --helpZETLTLEETU,

& EMC PowerPathIgis

EMC PowerPathIRIETld. SCSINRZ RAF v VT RHERIC. ARL—TFT1 VIR
T LI B I B rescan-scsi-bus.sh1—F« T4 £/-IEFHBAR VARV 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,

sudo rescan-scsi-bus.sh
Ty b7y ALK TUIE. T3> DINT AX—2%EIZE L Trescan-scsi-bus.sh%

RITLABITNEAESBVWBELHD £9, FFMICDWLWTIE. rescan-scsi-bus.sh --
helpZBER L T T LY,
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3. systemdP v —FILTRAF v VOETIRRZHER L T ITEMICOVWTIE. MEELH
K1 . 5815% ljournalctlsystemdP vy —FILDI T | #BELTLETW), Kk
aAYY—=I)lo7a>F T, XROELSICASILET,

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
[...]

4, FIOZBFIEZZEDERL. FTLWLWT/NA RUCEE L TWABLinuxY X7 L LEDOMDHBAT
AF7R%=NLT. NIZEBMLET,

5. multipathdVY > REE{TLT. DM-MPIOREARDT /N1 A%BH L £9, IwkI>
\/—)Ld)jl:l/jl\‘t\ /Ro);j‘ukjjbi_a-o

sudo multipath

NT. FILWINAS REZTILFNAUNBRICERETETE Y,

17142 N—Ta a2 I NIHFHRTNAADIE v V(B
EE L)

AEOHIZFERAL T, FICEMLAETILFNIALUNZBEE R L THRELE T,

Z&: EMC PowerPathiziz

EMC PowerPathIRiIETld. SCSINRZ XX v > T BRHE/IC. ARL—TFT1 VIR

T LI B I Brescan-scsi-bus.sh1—F 4 U TFo £/IEHBAR VARV ) T %
FRALABVTLIETW, J7III AT LD MHIET S A6 ZE T 5728, EMCT
I&. LinuxBBEMC PowerPathG)/\/ﬁ7_Jﬁ)LL:EE%ZZEh‘CL\%%IIEL_ﬁEDJ:DZR&)
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,

rescan-scsi-bus.sh

Ty b7y ALK TUIE. T3> DINT A —R%EISE L Trescan-scsi-bus.sh%
RITLABRITNEIARSBWVBELH D £9, FFMICDWLWTIE. rescan-scsi-bus.sh --
helpZBER L T T,

3. ROELSICAALT. TNAADRBHEINTVWBR (U TICFHFLWEA LRRZ Y TH
FVWTWVWBEHQESHERE)ZERL X,

ls -1lrt /dev/dm-*

RDESICATIL T, /dev/disk/by-idHADT /N1 AR TBIEHTETEXD,

1s -1 /dev/disk/by-id/

4. XOELSICAALT. FILLWFNA ZPAOTICRRINZ e =#ERLE T,

sudo journalctl -r

5. T¥ARITFA4ET. TNAROFLWVWI AU 7 RAERE% /etc/multipath.conf7 71
JUIZIBINL £ 9 (data_vol37R¥),
7= Z1E. UUIDH'36006016088d014006e98a7a94a85db11 THNIE. KOEEHFTLE
ER

defaults {
user friendly names yes
}
multipaths {
multipath {
wwid 36006016088d014006e98a7a94a85db11
alias data vol3
}
}

6. RODANT. TNARDN—=T4>a>T—TILZERLET,

fdisk /dev/disk/by-id/dm-uuid-mpath-<UUID>
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10.

11.

12.

13.

UUID%Z 7 /N1 XDWWID(36006016088d014006e98a7a94a85db1172 &) TE IR £
ER

. RDESICAILT, udeve FUAHLET,

sudo echo 'add' > /sys/block/DM DEVICE/uevent

fce ZIE. dm-8LEDN—FT0 > a2 LT TNAAIYN—FTNA A EERMT BIC
lF. KDESICADLET,

sudo echo 'add' > /sys/block/dm-8/uevent

. 7/\1 X /dev/disk/by-id/dm-uuid-mpath-UUID partNEICT 7AIL AT L

ZERLE T, BIRTZT7 7ML RATLICIGL T, TOD=®Imkfs.btrfs
mkfs.ext3. mkfs.extd. FE7=lImkfs.xfsOWLWTNHDIT Y REFEATET XY, i
ICDWTIE. TNENDOIZaT7IR—UEBBL T TV, UID partNE., EE
DUUIDE LU /N—T > 3 >&S(36006016088d014006€98a7a94a85db11_partl7k
C)TESIHREFT,

ROARYBZANANLT FHILWA=T02a3>DINILZERL F T,

sudo tune2fs -L LABELNAME /dev/disk/by-id/dm-uuid-UUID partN

UUID partN%. REOUUIDELUN—FT1 >3 BES
(36006016088d014006e98a7a94a85db11_partla &) CTEEHEX £9, LABELNAME|IEF
AHDTNILITRZTLIZE L,

RDAFT. DM-MPIOZBRELT. TAVT7RZHMAFEXT,
sudo multipathd -k'reconfigure'
MDAFIT. T/NA XD multipathdiCK > TERBINTVWE e =R L £,

sudo multipath -11

TEFANIFT A RT. /Jetc/fstabTZ 7 ILICR TV RV MU EEMLE TS
CORETIE. BIOFIETHER LI 7 XIE. £72/dev/disk/by-labelTr L&
RUICHDET, YT RIY MU%/dev/dm-9/NZITBM L 7. REIDOBIEENDHI
IS NV RIV M) ZRODESICEELF T,

LABEL=LABELNAME

ROVERAVPELTERTETA LI MUZERL. TNA X2V BLET,
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17.14.3 TILFINRI/ORT—HRZADERT

TIWFNRODRAT—RRZVIVTRL. IIVFNAIY TOREDAT—RIAHEISE
nxd,

multipath -\A 7> a3 % FHETZ . NXFTVvADRBICEITINIBEATOIRIT/IN
AT—RADBRREINET, fEl. NAFTvAHIFERTINEE A

multipath -\WA TS 3> >%FHETIE. NAFTYHADETIN. NABERHIEHF N, B
BIC. HEORT—RABHRHIRTREINET, COOAX Y RIF. BICNART—RADRHIE
HwzRTLFET,

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:LUNX L TOHIET K L X(1:0:1:2278 X)

e TINA R/ —FK &(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—
ICEFEZLICBRD DT, multipathdAEITHTHO. > FVFICEN B L 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,

sudo dmsetup message DEVICE ID O queue if no path

DEVICE IDZEREBDT/NA XDIDICEZTHRZ 7, BFtEI2EZRL. IR BEHRI®
BETRVWEEICHEAINE D,
T ZIE RDKSICANLFT,

sudo dmsetup message 3600601607cf30e00184589a37a31d911 O queue if no path

3. TOLSICAHLT. TNTLRI/ODT T —ILA—N—ICED £7,

sudo dmsetup message DEVICE ID O fail if no path

COARYERICED, TeEBIC. FBITIICASTEIRTDI/ON TS —ICHBD FTo
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DEVICE IDZEEDT/NA ADIDICEZTHZIXT, FIZIE. KOLIICAALT, X
TDT Y MIDODWTTUFIA VT RAEZENCLET,

sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 fail if no path
FBITHADIOZIRTDONANIS—ICBBD T ) ARBICKRET DIl
1. WRIVY—ILEZRETE T,
2. /etc/multipath.conf 7 7 M ILETF AT T4 XA THT X,

3. defaultst /> 3> ZDORLHEMZIEIX Y MEL 2. XD LS
ICdefault featuresiREZEEBIML £,

defaults {
default features "1 queue if no path"

}

4, /etc/multipath.conf7 7 ILDEEE. dracut -fZER{TL T XATLALL
ICinitrdZBER L TH 5. BiEEIL TEERBRZEMICLF T,

5. TNARI/ODT =LA —N—ICRZDERHNTETE. ROLSICAILET,
sudo dmsetup message MAPNAME O fail if no path

MAPNAMEZ YT NA XDy TENFEITA )T RAAFERIETNA AIDICEZHBZ F
T, B0FEI2ERL. VX BRMVETHVWCSICERINE T,
COIARVRICED. FEFHTHEEPOIRTDI/ONIZ—r B D, TS5—HMIY
HLAI7Z D= aoic7ansy—rLEd,

17.14.5 {2LEL7I/ODEER

IARTNZADERFICTS—HBD, IJODFEITIICA>TELELTWBIFEEIE. XOTO
=y ERERITLED

1. BRIV —ILOFOYT T OOV READLET,

sudo dmsetup message MAPNAME 0 fail if no_path

MAPNAMEZ T /N4 ZADIELWFNA RIDEIFT Yy TENcTA ) 7 RBTESHBAE
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

sudo dmsetup message MAPNAME O queue if no path

17.146 IBMZFNAZXADT 7 #)L FRE

IBMZT/N\A ZADTILFINZAMIBICEAT 3T X FZEGEL7FER. dev loss tmo/NT X —4&
Zinfinity (2147483647)IC. fast _io fail tmo/NTX—ARESMICRET Z2HMELHZh
MO FE L7 IBMZTNA XA Z2FERBLTWB5EIE. /etc/multipath.conf 7 71 ILEEEL
T, [BEZRDLSICEELF T,

defaults {
dev_loss tmo 2147483647
fast io fail tmo 5

}

dev loss tmo/NTX—RIE. TYILFNIAUVIICRRBDY—F >IN ENZ EFTOMNEER
ELEFI. NRICEEHRELES. TONIDIREDI/ONKBLEF T, T7 AL MEIKE
BIBTNARARSANICE>TERDET, RIANDOREBEA LTI b ZFERTBICIE
EEEO0)ICEREL 9, Tinfinityy (2147483647)ICRET S cHTEFEI, Chick
D, RAMEHN214748364TF(68F)ICEREINE T,

fast io fail tmo/NTX—&(E. U2 IBEEZRHLIBEIC. I/JONKK T B £ TDRFHE
Bz ELF 9. FIA/NICERELLI/OIRKBMLEFY, 7Oy I LIcFa—ICI/ONH 315
&l 1/Olddev loss tmo TIEEINIEFEIRIB T 2 X TIEERKEY. Fa—07OvIN
RIRENFT,

/etc/multipath.conf7 7ML ZEELTHEE. TOEERARIE. YILFNRATY T=EH
9BFT. F£/ldmultipathdT —E > Z HBicE)(systemctl restart multipathd)d 3 £ T
BHEINEE A

17.147 NetAppF /N1 R TOTILF ISR DEFH

NetApp7 /N1 A TRILFNRZFRAT 335513, /etc/multipath.confZ 71 L TRDER
ZIIDCCZHERLFT,

* NetApp7 /N1 RIS LTI E—=NILIC. RONSAX—=ZICT T ) MEZRE T %o

max_fds max
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queue without daemon no

e N—RIxT7T—TILART. NetAppT /N1 R T ZRDINTA—RIZT 7 )L MEZE
HET Bo
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

RILFINATNAZALETRITTZHERIE. 723> --noflushz b TERTIHRENHD %
ER

e ziE. 7= O—FRZIT5 ATV FETIE. IILFNARNROSBERIAHBERD
T. BRKFIC--noflushA 7> a>ZFERALT. B> TWVWABI/0NR TSy adniBungLSIc
LFxd,

load
resume --noflush

17.149 JL—bFFTNAZADBTILFNIDIZGEDSANZ A LT D k
B
TILFINZATFNARII—=/)DBHBZ X T LIE. IRTONRIIEELNREL. TNE5D
NZDDZT LD SHIBRENB & BLETBIEHHDEFY, ThiF. ARL—IHTIRTFT
L(77ANFYXILARL—=2TLARBE)D Bdev loss tmoX 1 LTV N EZETEH5
T

SRATLTNAZADBVILFNZAZFERA L TRESN. YILF/XZXDno_path retrys%iE
DT I T4 THBBEIF. ARL—SH T XF LDdev loss tmosREXBERE L T,
TRTDONZRDNR IV GBS FVFTTNA ZDEFRINBVEL S ICTIHEDDH D F

9o dev loss tmofE%x YJLF/NADno path retrysREULICTZ @< SBHLE
ED

A hL—=SH T RTF LDdev los tmoDHEFRTEIX. XDEED T,
<dev_loss_tmo> = <no_path retry> * <polling interval>

TILFNREIZDWTIE. ROEBHIBERINE T,
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° no_path_retryld. NADBRONICEABRENTARADF 2 -1V IIMBELEETND X
TOXYIWFNIABRAOBFITH T,

® polling intervalld. /NwFFx v I OERBFENM)TY,

N5DETILF/INRMEIE. /etc/multipath.confBIEBRE T 7LD SRETINEND
DEd, FMCDOVWTIE, 17.618 [etc/multipath.conf FileDERL F 72 |HMEIE ) BB LTL

123

17.15 MPIOD S TN a—FTa >0

AIETIE. MPIOICEET B3 W< DH DEIDBEEL. ZX5NBERFRICOVWTEHREAL X

ED

17.15.1 TILFINADBEHZE. 7— MRS AT LDHERT L
TEE2S TLHEENT S

T—=bRICZRATLPERT LTRRDIUDEF L. ROELSBRAYyE—IHRRFEINET,

[

[
[
[*
[*
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0K

0K

0K
0K

0K
0K
0K
0K

0K

0K

] Listening on multipathd control socket.
Starting Device-Mapper Multipath Device Controller...
] 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...
] Listening on udev Kernel Socket.
] Listening on udev Control Socket.
Starting udev Coldplug all Devices...
Expecting device dev-disk-by\x2duuid-1172afe@\x2d63c...5d0a7.device...
Expecting device dev-disk-by\x2duuid-c4a3dlde\x2d4dc...ef77d.device...
] Started Create list of required static device nodes ...current kernel.
Starting Create static device nodes in /dev...
] Started Collect Read-Ahead Data.
] Started Device-mapper event daemon.
] Started udev Coldplug all Devices.
Starting udev Wait for Complete Device Initialization...
] Started Replay Read-Ahead Data.
Starting Load Kernel Modules...
Starting Remount Root and Kernel File Systems...
] Started Create static devices

13.682489] floppy0: no floppy controllers found

] (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1lmin 30s)
] (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1lmin 30s)
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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):

CORBEIZRDIRATHEEL X

o TILFINZADWBMBIZEIC. IERILFNRIL—T 7AW RT LTSy 0 1) I ML

INTVWEWES, SFHRICOWTIE. FEL7.] TEE2S 1t )L 771 Il AT LD T 5y
71) Z MMb) #BRBRLTLIETL

TILFNRIL—R T 7L RTL%EE DV AT LT, initrdz BESEETICTILTF
INZ2ZBW/EMICLIEEE, FMICOWTIE. FEL7.2 N2 o)l initrd DEE
) HBBLTLIETL,

* Network Attached Storage & YL FINZADEBMRS AT LT, initrdiC®xy hT7—O X

L= RSANDEVIES,

FIE17.L: B2 T 7S ATLDT 5 v IV ME
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CODEEIE. W=7 7AILSRATLDRILFNREIZBEWMNIHEDD OS5 T TILFIN
ZAHBBMICBE > TUVWBHBEICHBETT, COLIBEY Ty TDHE. IILFNR
E7Z2Y I ZAMEEINTVWEWVWIRTOTNA RIS LTNRZRELEISELE
T W=F T 7AW RTLDHZT/NA RIEICI T FENTVWBTHTILFINA
TIE7I7ERATEY. INDPEBOBRERICED £9, COMEZEET BICIE. /etc/
multipath.confTIL— b TNARZ TSI ) AMELT. WILFNRZELLCEE
LEXY,

8E2> 1)l Tmultipath -v2ZETL. L—F T 7ML RTLOTNA A%ZEELE
T, CORR. ROLSHBHAPRREINE T,

root # multipath -v2
Dec 18 10:10:03 | 3600508b1001030343841423043300400: ignoring map

| ~:DEDOXFFIN. TZv o U MUICHBEBZWWIDT T,

2. /etc/multipath.confZBVWTIUATZEML X9,

blacklist {
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wwid "WWWID"
}

WWwWIDl. BIDFIETEIE L/-IDICEZIHRZ £9, FEMICOVWTIX, 17.818 TFEZILF
INZATINA 2D T 5w )2 RMb) #BBLTLIEEL,

3. crt-p> 2L, BRIV TILEZRTLTY—NZBEFHLE I,

FIF17.2: B2 x)l: initrd DBIEEE
COEIEIE. [RILFINZDREE] (BMEIZEWN D initrde > AT LDOETER D
BEICNETY, BIETDICIE. initrd=BHEELE,

1. YATFLTIYILFNZRD TEM] ICE->TWVWBRES. XOOAY Y REFEAL. YILFN
2 R—bEIEEL TinitrdzBHEELE T,

dracut --force --add multipath

SRATFLTIILFINAZAD THERY ICHE->TUWAIBEES. ZOIXYY REFERL. JILFIN
AHR—bZIBEL Tinitrd=BHEEL £ 9,

dracut --force -o multipath

2, ctri-0> Z|L, BRI TR TL T —NZHEEFLE T,

FIE 17.3: BR> T)L: initrd DEHESE

C DIEIEIE. initrdiCNetwork Attached Storage 7 72 XD R SA NHEFENTULAR
WISEICBETY, L RIE ILFNRZREETICORATLEA VYA M—ILLTS
B EN— R 7ZEBMEIEIRBTIHEHBENZELEFT,

1. REBRRSA/N\% T 74 )L/etc/dracut.conf.d/01-dist.confIDZE
force driversiCBIL XY, e RIE. AT LIChpsaRZANTF7IE2REIND
RAIDO> bO—ZHHD. qla23xxRZANTT7 IVt XEN3Qlogica> bO—FIZV
IWFNZATNAZDBEHREINTVBIHEEIE. RDESIBIV MIICBED XD,

force drivers+="hpsa qla23xx"

2. ROOAX Y FZEAL TinitrdzBHEREL T T,

dracut -f --add-multipath

3. XY R T—O XML —C0EGICKBLISBRICS AT LANBREE—RTIT—FLAWL
KDICT B, /etc/fFstabDBEB IV NIRRT M AT 32 netdevZziBiINY 5 C
LaBEHLET,
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| 4. oo EEL. BRSO TAERT LTI NEBEBHLET,

17.15.2 ILFINROALILIEANDEFHEIC. EBIFT /N1 X Dprio
HEMNKKT D

N—=23 2049 FDTILFINRY —)LTlE. /etc/multipath.confZ7 7L
Ddefaults{}t o> 3> F7lddevices{} T > a > DprioskEEXFERALEX T, F—7—
Rprioht, multipath{)tEZ > 3 > DERDmultipathsERICIEE I NT/IHBEIZ. BERDS
BICERINET,

TILFINRY —)L0.4.8TlE. multipaths{)t o> 3 > DOERDmultipathFEEANDpPrioskE
T. defaults{}F7=lddevices{}TT > 3> DprioREEZ LEZTTBI N TEFE LT

17.15.3 multipath-tools-0.4. 9L FEANDEFEIC. FIEHEZHS
priosREMNKT 3

multipath-tools-0.4.8H'5multipath-tools-0.4.9ICBHFH T3 L. 5| EHNEX TS
Prioritizer®15&. /etc/multipath.conf” 71 JLADprioskENIENF T, multipath-
tools-0.4.9Tl&. PrioritizerI8EICIEprioF—7— RAMELN. FIMEHNRBE TS
PrioritizerD¥8FE(ICIE. prio args¥F—T—RFhAEbHNEd, TNFXTIE. Prioritizer& £D
FIEUIVTND. BILCpriofTTIEEL TWLWE L7

fc & ZIE multipath-tools-0.4.8 Tl&. XD17%Z A L TPrioritizer £D5|H%=[E L1T7THE
ELTWE LT

prio "weightedpath hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

multipath-tools-0.4. 9L EANDEFHEIE. COAV Y RZFHETIEIT—ICHBDEFT, Xv
T—COBEUATICRLEFE D,

<Month day hh:mm:ss> | Prioritizer 'weightedpath hbtl [1,3]:.:.+:.+ 260
[0,2]:.:.+:.+ 20' not found in /1lib64/multipath

COBRBZRRATBICIE. TEFAXAMITa X T, /etc/multipath.conf7 71 JLAADpriofT
#LEBELET, 22D1T7%EB L T, priofTiCPrioritizer®3i8E L. €D FDprio argsfTic
Prioritizerd5 |8 Zz1EE L £ 95

prio "weightedpath"
prio_args "hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"
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sudo systemctl restart multipathdZ31TL TmultipathdT—E>ZHiEHL. TE%Z
BMICLET,

17.15.4 #H=MiEHREFFa2 X2k

SUSE Linux Enterprise Server® X L F/NXI/ODBED c S TN a—F1 > JICDWT
& SUSEF L wIR—=RICHB. ROTID (FEMIBEHRFFa X2 M)EBRLTLEEL,

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

Linuxicld. 32—, JIL—7F. BLUVZDM(ugo)ic I 2ELRFHAIAH. EZIAH. H
KUORIT(rwx ) DE T ZJULED. ACL(7U7 2 RFIE) X M)DE—IZEIZHD FEA. &£

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
YERANDACL7 V2 ADIY Y EVTIFEASNTUVERE A(setfaclDFERR ),
NFSvAD{ERAEFIE. Draft POSIXACLIEZTZa L —> 3> TEREHATEI. NFSVAACL%E
BEFERATIHBENHD T, DFD. setfaclZNFSVITEMEST EARH 5. NFSVATENE
TEBZZCIETEEE A NFSVAACLENFSVAT 7ML AT LTERTE3LSICT 31
8. SUSE Linux Enterprise ServerTld. XD T 71 ILZFETnfss-acl-tools/ Ny 7 —T%
RELTVWETD,

® nfs4-getfacl
® nfs4-setfacl

e pnfs4-editacl

NS DEEIE. NFSVAACLZREES &K UEE 9 Sgetfacld & Usetfacl L IFIEFEKR T,
NS5DOATYRIE. NFSH—=NED T 71 ILY T LADINFSVAACLE ZEICHR— KL TL
BHEICDHEMNTT. HT—NICK>THRINZFRIF. V517> FTRITTATVWE N
507075 LICEE%R 5 Z . ACE (Access Control Entries) D—EBD4FE DA EHEHR
AIRER C E B D £,

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 GNU licenses

This appendix contains the GNU Free
Documentation License version 1.2.

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 https://www.gnu.org/copyleft/ 2.

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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