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SUSEIF. TNy T =P DEADHZEYR—ELET, 2FD. EEH. BOAUNTCILDE
NBEWNyr—S Y R—FLET,

4.2 FEFTLE 21—

BEfiFLEa—Cid. S8O1/R—2 g3V FERIR TV 7HD. SUSEICK > THRM
SNBINY =, Ry Y. FldMEEZEKRLET, FLE 21—k FERBOREBENTH
LWF2o./OS—%T7X LT 3BOFBEMEDDHICAESNTVWET, hfcbBidT7r—RKN\y
UREUBLTVWES, Bffi 7 LE2a—%2 T XM F3HBEIF. SUSEDIBHEIERL T, &£
PERAZEHHSELIETV. EEELSDERE. SEROMARICRITIETCVWEIEEE

ED

ezl Hifi 7L Ea—ICiE ROFIREBELHD £,

e FiMiTLEa—IFFIEHAERTY, LA >T HENTTELTH 7D, FLET
Ho1cH. FASHDOERTERRETCORERICITEL TWEDL 2D TIHENHD X
ER

e RfiTLEa—ICI3YR— bHREINFE A,

e RfiFLEa—Id. HEDN—RIIT7T7—FTIF v TLHOMFATELRVWIEHHD
95
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o BT 7L E 2a—DEFlS K UVHEEEIL. BEESNIHZENHD XT, £DH. 5%
)—RINBZFMTILE2a—ADT v TIL—RATETHEVEER. B VXM=Y
WMBERBIGEENHD £9,

o EMTLE2a—I3. FEDRKFETRT IZAEMLHD £, 7 XX SUSETTL
Ea—hEEFXRIESHBEOZ—X /L TULWRV, FLEI>2—TFZ14 XE%E(IC
ZIMLTOWAEWI CHDHIBELIIBERE TY, SUSETIE. CoLkS5aTFo7./ 00—
R=brEINBZIN—2 a3 VZHRNICRBETETAVGEDLHD £,

CEADERBICHB L TVWAEMILE 2 —DOBEICDWVWTIE. https://www.suse.com/
releasenotes/ 2CHB NV —R/—rEBELTIETL,
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1 LinuxZ7 71IL> AT LOEE

SUSE Linux Enterprise ServeriCIEW< DHO\DELGBZ T 71 IV AT L

(Btrfs. Ext4. Ext3. Ext2. XFSHGE)PMIBLTED. ZOVWITNHZEIRT 3
CEDTEERT, BI 7ML ATLICIE. TENETNHEOFREXREAHD F
Y. SUSE Linux Enterprise ServeriC BT 3FET 71 )L X T LDREEED R ERLE
BICDWTIE. https://www.suse.com/releasenotes/x86_64/SUSE-SLES/15-SP3/
#file-system-comparison 2 ( TComparison of supported file systems (#Hh— k&
Ne770IN 2T LADLEE)1 )EBRLTIEEL, COETIF. EhoDT 7
1IN AT LOHERS KU SOBEZRRAL £,

SUSE Linux Enterprise 12 Tld. ARL =T YIS RATLADTI7#IET7AILI T
LiFBtrfsTH D, TR TXFSHT I AILETY, Fhes EXXT 7AW ATLT 7).
BLUVOCFS2B5|EFHmMIHR—bLET, 774 ETIE Btrfs7 7 1L AT LISERD
IR 2a—LEHICRESINE T, IL—bT 7L XFTLTIE. Snapper1> 73X bk
SU9FvERLT. RF+y 7 a3y ABFNICEMICED £9, Snapper®zFHHIC DL
Tld. TEESAFy o 5F10E MSnapperzfEB LI AT LADEEBE Ry o ayv bE

B z8BLTEEL

TOMDNANT =X ADEY b7y FIZiE. AARMOEVWA ML -2 X T4
PREBELBRICHBHDET, NANTH—XVADIVZRAR) T F ) FDEHZH

7o 978, SUSE Linux Enterprise ServerTld. High Availability Extension7” k7 >/ (C
OCFS2 (Oracle Cluster File System 2) £ DRBD (Distributed Replicated Block Device) % #2
HAATVET, CNEDBEBA ML —UDXTLIF. KETIEFRWEEA. FFMIC

DWW TI&. SUSE Linux Enterprise High Availability Extension® &2+ F (https://
documentation.suse.com/sle-ha-15/html/SLE-HA-all/book-administration.html) 21 % &
LTLETE L,

7ef2l. IRTOTZ TV —oaVICERBRE I 7AINOITLIIEFEELEFEA. 7711
AT LICIIFEDF R ERANH D, TENSEZEEBITINELNHDET, RPEERT 71
WO AT LEBEIRT ZH5ETH. BYRNY I 7y THENANKETT,

KIETHFERIND 72072 KU T7—20—E%) WS HEIE. 21—
R=AT—=RA(A—YHNERTZT7TVTr—>a IicED T 71 IILICEZTAEFNE T —R)D—
EMZIRISETEHD FHA. A—HFAR—ADT—EHN—BELTVEIHESHME. 77
ir—> 3> BEHNERTINELNHD X9,

KETHIIEBEDRWVWED. N—=FT1>a>BLUV T 7MIL AT LADREEIIEBICHNE
BINRTOFIEIE. YaSTN—FT 1> a3+ Z2FERLTERITTEIEI (€593 ezl F
T)o FEMICOWVWTIE. TTMEAHCERY  BIOE TTHF2/N—rNN—=FT0a37)) 1| 2800
LTS,
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1.1 H&E

metadata
771N RATLADNABT 3T —FEETT, UKD, IRTDA YT RIT—
ADNELKBHEIN. POLCRAEICAEDET, TH, IFELALCITRTDI7IILIR
TLIIMED X R T—2EENRHD. TENDETF7AILSITLICERZNT +—<
VAN EFEETAEHDIDICR > TVWET, XXT—IHRELBRVWKSHIFTS
DI, FEBICEBRIETY, HBLBBELAEBE. 771 AT LRICHZIITARTD
T—RADT 71 AR\'94\'5ciCR B R\'94\'5cENH B H 5 T,

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

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

1.2 Btrfs

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

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

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

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 15 SP4T
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

4 SUSE Linux Enterprise ServerEDJL— b7 7 1 JL> X7 Ls55E | SLES 15 SP4



Ty Fiay b TEEAL Ry o 810E MSnapperz ALY X T LDEIEE X Fy
7 3w NEIR) TiHEAY BSUSE Snapper1 V7S A RSO F v =2 ERA L CHHEICERETE
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
3. T—FTIFVYEBTY, RID2DDT LU kJIFAMDE4/Intel 647> > EICTFE
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,

/opt
F—RN—=FToBRITBE. /optilA YA M—=JLENET, O—ILNYIRIZINSD
TIVr—=2a3 o 7oA A R=ILENZDOZERITBTHICHRATNE T,

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

/tmp
AFy T3y bDSBERATNEZ—RI7MILEF vy aZ80IRTDTALI b+
Uo

/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
DT Lo RUICIE. OF. —BFxvwvSa, /var/optD—RN—Fos&@mAE L.
ZLONDTTNT7AUDEENTED. RETS VDA A—JET—ER—=XADT
7AIMDFBFATY, LA >T COYTRYa—LIFRAFTyToay bHh5ITART
DZDONI)TITNT—RZFEATBLSIERIN. TJE—F > F4 FHERMICHK T
WEd,

Z&E- O— LNy IDHR— Kk

SUSEA T —ILINw %K — T30k, BMBESNATNEYIRY 2—LhE-
< HIB IR TOAMERDHTT, 772, YaST/A—F ¢ > aF %2 BALT. 7%
Ja—LEBNT 3L IETEET,

1.2.2.1 EfEINEBtfs7 7ML AT LDY T b

Btrfs7 7 1LY AT LAIFE BN EMEZ Y R— M LTWVWEY, BMICT D L. BtrfsiFEFA
AFICT7AINT—RZEMEL. FiAHARAARHI T 7 AT —RZBELET,

compress £ 7zldcompress-forceXx > A Foa>aEFERAL. EET7ILIVX LA

(zstdy lzov FT7lEzlib)ZBIRL £9(zlibAA T 7+ )L METY ). zlibE#aEIZ. & D EMREEN
=< —AlzoEMEIF L DEERTCPUBTRNMMESC ARD £, zstd7/LO ) X LlE. zolIELW/N
T4—IVRE. ZlibCELOERRZBA LERTOZREZIREL X T,

fi):

# mount -o compress=zstd /dev/sdx /mnt

FAIVEER L. EDT7AIICETATLHEE T, ERESNTBROY 1 INKREMEYT 1
X&D%ﬂ(*b\b‘%bb\iﬁm\ Btrfsid C D7 7 A ILICUBBHEZTAANTET DL S ICEMHEZ
2FxvTFLET, COBENBER LSS, compress-forcedX o a>EFARALEY, R
DEMTETRVWT—RZZL T 71 ILICIFEHTT,
:I:‘ﬂﬁtzt\ FIRT77AINDHIIIREDHZ CITEFELTLETV, EEAELTETAEN

7AIE. T7AILY AT LhcompressF > 3 /iﬁ_tatcompress forcer 7 g %&#
ﬁﬁbf?'ﬁ‘/ RSN FICERSNEFEA. 7. nodatacowBEEF D7 71ILDII X
T MIERINEEA.

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

Eebid. EfELIBE C ISBROBRWHIILIAUETY, CON—Tr>avilT—2Z2EEIA
ATES. BFZEIRIL TS 72T L,
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# 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

FKITHYCERE LTcWBE . compressd o3 > E7cldcompress-forced 7> 3 > % /Jetc/
fstabsRE 7 77 ILICEBML £, fi:

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

1222 HIRVa—LOII>E

SUSE Linux Enterprise Server EQ X+ w73y b H oI AT L%ZO—ILINY T T BICIE
FTRFTyvFoayvbhsT—rLET, CNUICED. O—INYIZRTTREIC. RTY
T2oay b EEFTLANSFIvITEET, XF Y F2av b —rTEDZLIICTS
I 7R a—LZzIYO Y FLETEERIRERIRETY),

1.2.2378 TSUSE Linux Enterprise Server EDIL— 7 7 ALY X T LKE] D—BICTRE
NTWBT TR a—LMNMI. @EVWSRBIDOR) a—LHAFELFT. Chidk. IL—F
N=T42a>(N)eLTIXIVEEINZTIAIEFTR)2a—LTT, ENUANDT TR
Ja—Ald. TORYa—LIIRTYEINET,

2FyvFoaybhsT—bFBL @t TR a—LTIREAL, RFv T3y MHMERTS
NEd, RFv T3y MIBENZ T 7ML AT LOEBRIE. /& LTHRAAHERTY
DY REINET, TNUADT TR a—Lid. ATy T3y MIETAARETIY IV b
EINFET, COREIF. TI7AN TR —RNLBHDTY, REIOBEHILD. FIOFREH
BxEINEzd, CNZKAWNRDHDICT BICIE. snapper rollback Y FZETLX T,
CNUSED. GRIDT—MMIFEBLIERFTy 72 ay bAHLWT AL MDY TR 2—
LiZ7%D, BESHRIFI O TR a—LIMERINET,

1.2.2.3 ZESEIBOMESS

BE. 72710V RAT LAOFEREIFdFIYY RTHERLEY, Btrfs7 7ML X TLT

& dFOHDIFRBE B OREMLH D £, £T—FHED Y THEH LRI, Btrfs
T7ANSRTLAHAEZT—RAOBEHZED X TTHERTZH 5T,

ZOMRER., FLRAEOEHEZFEATERZLSICRZATH, Btrfs 7 7ML RFLICK > THE
WAEHNLAR—REINBZEDHD FT, TDFE. XEZT7—2BICEDHTONTEEHIET
RTEHAINTVWETS, Btrfs7 71 LY XA T L EDFEHEEADOMEIS & A RTREAEIN % FEER
T3ICIE ROAY Y REFERAL £,

7 SUSE Linux Enterprise ServerEDJL— b7 7 1 JL> X7 Ls55E | SLES 15 SP4



btrfs filesystem show

> 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

T7M4INS AT LDESA YA X EZFOFERAEZRTLET, REDTOINS2DDED
— TR EE. T7AILRTLLEOEEHIFIANTED Y TEATT,

btrfs filesystem df

> 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

T71ILY AT LDOED Y TEADRET (total) B L ERAFADEIHOEEZRTL F
o ARXT—HEDtotalB LV usedDENIFIFZFLWVEE. XA T—2AOHEEIZTA
TEDOYTEATT,

btrfs filesystem usage

> 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

BID2DD AR Y REHAELE-OLEZEOT—42%ERTLET,

SEMIC DWW TIE. man 8 btrfs-filesystemd & Uhttps://btrfs.wiki.kernel.org/index.php/
FAQ 7 2B L T2 L,
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1.2.3 ReiserFSELUVEXIDZ T 71 IV AT LD S5 BtrfsAdD~
1L —->3>

btrfs-convertY —/LZfER L T. EffFDReiserFSE 7=IXExt (Ext2. Ext3. F7IZExt4d)h 5
Btrfs 7 7 A I AT LICT—RAR) a—L%EIATL—FrTBRHTEXY, UK
D, PRI REIN(ATSAN)T 7ML RATLDA Y T L —ABBERTTETE T,
CHUlIEbtrfs-converty =)L EBHICT— FERER A VA M= IL X T4 THRBRIBED
HDFET, COV—=IIITD T 7AWV AT LDEZIEHRICBtris 7 71 ILS AT L% EER
L. TNUICEENTWVWERT—RICEED VI LE T, XRXT—RFZERTBICIET/N1T RIC
TRBZEZEANBETYT, THLBVWEEHIIKBMLEY, DO I7 7ML AT LIIEDEFF
ED. Btrfs 77 ML AT LICK > TEZIEHNEEINBZLIEHD FEA. BERX
R=ADEIWF T 7AWV AT LOAVTIUOVICE > TREDE TN, FICEEFND T 740
WORTLATST O NI 70, T LI M), IRBH)OHICE > TEASINBZIBED
HOET, T— Qtil_ﬁ?ﬁ%ﬁﬁéhéfc&b\ 7AW AT LEDT—REIFEBRICHER R
R—RICEEEEZFCA 1L TN XTI %ERTZT7 71 ILP2KIBEZEBZ 3
PBAZXDT 7AILIFBRET X T,

S N—rT7AIL R T LOERII R T R—
)L I~7 T AT L%ZBtfsICEH T IREIF T R— FBHERDINFEA, &F
SEBRRATYTZENETNDOEY F 7Y FICEDEZIRENHBZ72D. CDKLSHEH
UJQEJ'TUJT_J%—C‘?—O OOt XICIF. BYIABO—INY I ZRITITB=DICEM
REEITOIBELHD. /boothHNIL— T 7ML AT LEICHIZIBELRHD,. X
TAL@H%@“U‘??J'\U:L LD FETINRELNDHIREDBEENHD £9, TD=D.

BEOIT7AIL AT LEZFRETSEID. FIlHIORTLEEEBAI VA M—=ILLTLE
T

TTD T 7AIN AT LEBUfs 7 7AIL AT LICEHRETBICIE. XOOAYY REEIFTLE
ED

# btrfs-convert /path/to/device

O == /etc/fstabDRER

gL, /etc/fstabilRBEINTWVWBRTD T 7IILY AT LAD TR TOEIE T,
TINA RICBtrfs 7 7AW AT LD BB EDNRENDESICHEINTVWSR
RIBDINELHD ET,

9 ReiserFSBE L VEXtDE T 71 ILS AT LD SBtrfsAD Y1 L —2 3 > | SLES 15 SP4



ZTHEFICIE. Btrfs7 7ML RTFLDAVTIUVICY —RIT7AIINI AT LOAYTYH

RBMEINEzd, V—XT71IL AT LIE. fs root/reiserfs saved/image CTERL & f17-F
HEYTIRPAAERANA—CEHRTEIETHRIEFINE T, 1 X—TJT71IILDOEEIL. THE
HIICHBITBReiserFS7 7 AL RXT LD Ry T av bl THO, Btrfs7 71 ILO X T

LHEEEINTHEEDLDEFEA, A X—CT 7L ZHIBRT 311, reiserfs saved 77K
)a—LZHIBRLEFT,

# btrfs subvolume delete fs root/reiserfs saved
T77AIINSRTLZTICRTICIE. KOOV RZ2FEBALEF T,

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

EERONBEE

Btrfs7 7 1LY ZFLELTRYY FENTVWB T 7 ALY R T LADEBIFTAT
KHONET. IV FRICIAFHMIBEERTLAEVT LIV, IbEVL, 77
ANYRTLHELBRINAEED ET,

1.2.4 BtrfsDEIE

Btrfsid. YaST/N\—7 1 > 3+ H L VAUtoYaSTRICHEEINTVWET, Chld1 > X ~—)LEF
ICRIBREET. W=7 7MW AT LEBDOY ) =23 VZREITBEHNTEET, 1V
A b=JL&IC. YaSTIN—FT 1 > aF+ZzERAL T, BtrfsDAR) 2a—LOEBRCEBZITOL
NTEFT,

Btrfs®EIEY —JLI&. btrfsprogs/\w —JRICARINTUVWE Y, Btrfsa< > ROEAIC
DWTIE. man 8 btrfs. man 8 btrfsck. $&Uman 8 mkfs.btrfsDFEIAT> RZBRL
TL 2TV, Btrfs@#aEIC DWW TIE. Btrfs wiki (http://btris.wiki.kernel.org 2)Z B8 L T
720N,

1.2.5 B IR a—LICXNTBBtrfsT #—XDHR—

Btrfs)Ll— b7 71V X7 LD TR 2—L(/var/log. /var/crashE7zl&/var/cacheZs
VD BEOREFICFIATRER T AT AR—ADIRTEFERATE. Y XTLICFRE
BHEELFT, CORRZERET B7-8. SUSE Linux Enterprise ServerT(dBtrfst 7R
)a—LICXNTE30+—2DFR—bZRETELSICHD LT YaSTORENSIL—F
T77ANCRATLZRETDE. YITHR)a—LDUV +—R%ZBWC L TRET D ERHE
WX,

10 BtrfsdDEIE | SLES 15 SP4


http://btrfs.wiki.kernel.org

1.2.5.1 YaSTZz{ER L7cBtrfs¥ + — X DKE

YaSTZERL TIL— T 7AW RTLDOY TR 2a—LICT #—RZHRET BICIE. XD
FIRICREWVE T,

11

1.

2.

YaSTZEFH L. VAT Ls/N—Ta a3+ ZERLT. FLWTEBEZERALET,

EBIDORA VT, Btrfs#o w2 LET,

RAVT Y RIUT TR a—LOA—RZBMITETNA RZERLT. TEB

ICHBREEZT VY I LET,

. Edit Btrfs (BtrfsD#R&E) V4 Y RO T, YIR) a—LDIF—2DBMEF v IRy

IRZBML. INTHRELET,

btrfs sda2 DiR%E

* FIMRAERIVNTD
T hRA
I -]
|fstab 2I'7°:fa.‘/

O FIA &MLV

v TR 1—bDIA -5 DAL
AT (H) | '_#v:f-izib (©)  E3(8) _

B 1.1: BTRFSZ F— 2 DBEZIL

BEOYTR)2a—LDOVRIDS, 74— THAXZHIRT BT R)a—L%zD
Jy oL, PERICHBREZT Vv ILED,

Edit subvolume of Btrfs (Btrfsdt 7R 1) 2 — LDHRE) DV + > KU T, Limitsize (V-
ZHIRE) =B L. BREINZIHEAT A XZEELFT, THZ27 Uy LTHERLE
ER

H TR 2a—LICKT BBtrfs7 # —2 D 7R— b | SLES 15 SP4



Btrfs sda2 @Y 7R 21— LD#RE

¥| noCoW

v/ 41 ZHIR
BASRYIX
2GiB |

ALTH)| Feven || TR®@

B1.2: 7R 2a—LDY A —2DERE

HITRY 2 —LBORICHFHL VW 1 IFIRNARTENE T,

DAFL(S) EBIN(A) F/AAA(D) FJER(V)

| 2TOFRA2 FAROBE (0) | BRERF AR (U)
v [ n—FF4R2 = : i : :
vda FIMR T YAXEIE  BEYAX (X
B RAID ~ BtrFS vda2
S R @/boot/grub2/i386-pe 0.00B 0.00B
_ e @/boot/grub2/x86_64-efi 0.00B 0.00B
@rnone o%0s  0%0s
LIS @/opt 0.00B 0.00B
vda2 @|root 0.00B 0.00B
tmpfs @lsrv 0.00B 0.00B
£ NFs @Jtmp 0.00B 0.00B
@ [usr/local 0.00B 0.00B
@var 2.00GB  0.00B 0.00 B
4] b
(@ ©.. |[y7rva—soEm.|| mB |
| Birfs @&
| ~LF (H) | EXGIREYTE

B1.3: TN ZADY TR a—LOUZR

7. INTEBEZBERALET,
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1.25.2 OAXYRSAVTODBtrfsy #—2DETE

OARVERSAVTIL—b T 74N RT LD TR) a—LICO A—2%FRETDICIE. K
DFIEICHREVE T,

1.

2.

3.

4.

©

13

VA= R—bZBMLEFT,

> sudo btrfs quota enable /
HIR)a—LDIYRXZEBELET,

> sudo btrfs subvolume list /

V4 —RIBFEOT TR a—LICOARETTFT,

BIDFIETRERINLET TR 2a—LDIDICT#—2EZR/ELEFT, T ITRYa1—L4
&, /XA (/var/tmpZe &) F72150/SUBVOLUME ID (0/27272 )DL ML > THFIT
IEF, I, /var/tmpllGBD Y + — X% /E T BHETRLET,

> sudo btrfs qgroup limit 5G /var/tmp

B X, /N ~(5000000000). F0/\ ~(5000000K). XAH/NA ~(5000M). F7cik
FHANA FGEC)DWVWITNHDEMUTHEETETE I, BRELTESNEIYIIRZZVE
wH X, ChUF. 1024/X1 F=1KiB. 1024KiB=1MiBLE7Hh 5T,

BIZED U +—2%—&ICT3I1CIE. OOV REFERL £9, max_rferdlic. 74—
BAWNA NBRAETRREINE T,

> sudo btrfs qgroup show -r /

EY kO F—2DEREL
BEDY +—2 BN T3BE. V4+—2T 14 X %nonellS&EL X9

> sudo btrfs qgroup limit none /var/tmp

RWEDN—Ta4>a>eEFDIRTOYITR) a—LDI A=Y R— BT S
ICl&. btrfs quota disableZ{EHAL 7,

> sudo btrfs quota disable /
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1.2.5.3 FFHIERR

FEMIC DUV TIE. man 8 btrfs-qgroupd & Uman 8 btrfs-quotaz SR L T T
W Btrfs wiki (https://btrfs.wiki.kernel.org/index.php/UseCases )M UseCasesR—TIZH
FHABmAEEH INTUVET,

1.2.6 BtrfsTORXTwE>Y

O == vy rEERLERFY I ay k
BWRRATYTIT7AIIDY =AY TR a—LICEENTVWBRES. ATy Foay
BRI TE S A

SLESTIiE. BRORXT Y T 7 A ILICEET 2 ROEEI BTN TWVWBIHE. Btrfs7 71
IWORATLED T 7ANADRTvEY T " R—FLTWVWET,

o X777 74 )LICIENODATACOWE & TUNODATASUMNY U > b A T a VAR ETY,

o 1'7\/7’7 TILIZEFETET £ A - NODATACOWH & TUNODATASUMR I > A o> %
ETBDET. CNEHERTEEI, MADA T avIcED, ROV TT71ILD
[EfEHDEMICED £,

* RV T T 7AIIE TNARDY A XRE. B, BIbR. BHRG L OHHEIRIRED
RITHP. FLBENF DOV TRIEORITRIEBENICTT LA,

© RTVYTT7AINBERN=RICTBILIETEE A

¢ RTVYTT7ANBAYIAYT7AIICTBILIETE XA

¢ 27w T T 7AINE—@BIDETTOT7AIINT 7ML ATLEICHZIRENHD
75

1.2.7 Btrfs send/receive

BtrfsTld. 77 AN AT LOREZF Y TF v IB3ODRAFTyvFay bERTER
T, SnapperTld. T XIS DOEREZFERL TR TLDEERERDODR Ty o ay b%x
ER T 32T O—IILNYyIEFREICLTWETY, 7=72L. send/receivetger X+ v~
ayv b EHBATRE. VE—FDOBAAICT7 7ML AT LADAE—%ZERHR L TEET S C
CHTIFET, eRIE. COMEZFERALTAVIVAZIINY DTy T2RITTEE
ED
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https://btrfs.wiki.kernel.org/index.php/UseCases

btrfs sendi2fEld. ALY TR 2a—LD2DDFHHFAHFEFERRFT Y I ay FOERZFHE
LT, #ENZ T 71ILETIESTDOUTICIEE L £ 9, Btrfs receivel2fEld. send ATV R
DEREEREBLT. ENEXF v o3y MIEBRALE,

1.2.7.1 BHREHE
send/receiveléBeZ# AT 3ICIF. ROBHEFHI-IHENRHD £,
o V—Xfll(send) & Z—4" FAl(receive)llBtrfs 7 7 1 ILY AT LADMET T,

* Btrfs send/receiveld R+ v Foa vy hZigETE72H. TNENDT—2ZHBtrfsth 7
R a—LIZEESTZIHRENHD £,

o V—RAIDRXF v T3y bMIFHAAERATHILELDHD £,

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

1272 AV XRZINY I T T

ROFIETIE. /data(V—RANDA >0 ) X RILINY D T v T% /backup/data(RZ—
gy MANICERN T 233 S ZH)IC LT, Btrfs send/receiveDEARMLFERAEEZTRLE T, /
dataldt 7R 2 —LTHINELHD T,

FE1.1: M8y F TS

1. V—RAUCHERR v T2 3w (DRI TlEsnapshot 0 WS H&ENZERM L. 1D
TARVICETAFNTVWB I ERESRLE T,

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

FLWH TR 2—L/data/bkp datahMERSNE T, CHIERDA VI XV R
Ny IT7yvTORELTERINZDT, BBRAICEFLTHEIDBELRHD £,

2. AR Ty I gy bzE—7y MIICEELE Y, CHIFHHIDsend/receivei2{ET
HBHD. TREBRFTYTFay bzXETIRELHD £,

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

A=y MANZHEF LW TR 22— L/backup/bkp_datahMERN TN E 7,
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VRt b 7Y TIHRRT LB, AT UXYEINY I Ty T=EKLT. IREODRF v
Toay heUEIDRFT Yy T ay bOESZEX—S Y MIIXETE 9, FEIFEICEL
T,

1. V—RAICHLWRF v T ay b 2ERLE T,
2. ENEZ—7y MIIIOEELE T,

3. A7 a v mAlORFy I ay CFOKBEEE GV —>T v T HBWVIEEDOHW
AEITVWET,

FIE1.2: AT VRRIWNY I Ty TDRIT

1. V—Z2ANCHFLWRFv Foay bZERL. END T RVICETIAFNTVWSR L
ZRERLE 9. ROBITIE. XF v T 3w bIbkp_data_CURRENT DATE X L\S&ETH
FLWTWVWET,

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

FLWH DR a—L(fce R1E. /data/bkp_data 2016-07-07)WMER I EF T,

2. LBIOR Ty o3y hEFHTRIER LR Ty Toay hOERZZ—47 v MAITE
FELET, ZD=HICIE. 7> 3> -p SNAPSHOTZEAL T, UBIDRFv I3y
FzEEL XY,

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

FLWHY TR a—L/backup/bkp data 2016-07-07HDMER TN E 9%

3. TR, TNZTNOAII2DT D BFH4DDRFw I gy MAFEETBRZEICHD
9,

/data/bkp data

/data/bkp data 2016-07-07

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

BT BICIE RDIDDA T a>hHBb £,

e MADBIDTARTDRF v T ay RT3, COATa>DIBE. WA
DEIDEDRF Y Foay MIHbO—ILN\vI$TBEHNTRETH B L [EBFIC.
IRTOT—RDERERFLTWVWBRZLICEDET, A EDT7 o> avidwn
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EHDFEA REIDA VT IVXYZIVNY I Ty T2RTIT DS =&
NE2EBEHDRFT YT a3y bZzsendiREDRE L TREAI S CITEREL TR
L

V—AIZIZRFDORF YT ay bOFERIFL. 2—7 v MUIZIETRTD
2FwToay b zFRIFTZ. COBEH. MADRIOEDR Ty 3w kC
HAO-INYITEET, V—RAITHEDRFv I3y bAanO—ILNNy D
EFRITITBICIE. 2=y M BY —RAIC. BFEHRXFv TP 3wy FdDsend/
receiveiZfEZz R1TL £ 9, V—XAITHIR/FZIREERITLE TS

mMADRICRFD R Ty T3y hDHERIFT S, CDHETIF. V—RAIT
ERSNIERFDRAFTy T ay NEREURED/NY 7w THE—47w MMilIC
HDET, IZDDRFyTay MIO—INYIFTBRILIFTEERHA. V—X
fle 22—y FMAITHIBR/BENRIEZEITLFE T,

Y RICRFFDOR Ty T ay bOIHEFRFIBICIF. ROV FZERITL

£,

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

RADAXY RTUBIDR Ty Foay bzEBRL. 2BBDOVY RTHREDR
v T3y bD&HI%Z /data/bkp datalcZELFF 9, ChICKD. Ny oI Ty
TENBIFDRFT Y T3y MMIEIC/data/bkp dataX WS RAENICHED £7,
ZFORR. BICCOY TR 2a—LBEAI X VR)Lsendi2EDFH L L TE
BATEEY,

A=y MUIICEFDORFT Yy o3y bOAEFRIFTRICIE. ROOATY R%EE

TLET,

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

RODIAR Y RTUFIONY O T7y FXFyvFoay b zHIBRL. 2&Bnav >
RTIREDRXF v I3y bDHARI%Z /backup/bkp datalcZEEL X9, UK
D, RFIONYIT7Y TRy T awy MMEIEIZ/backup/bkp data& WD EBEIIC
AN J S I8

O YR UE—RE—F Y MIADESE

17

ATy FoaybzVE-MIDUISEETBICIE. SSHZERL FT,
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> btrfs send /data/bkp _data | ssh root@jupiter.example.com 'btrfs receive /backup'

1.28 T—XEEHFROYR—k

Btrfsid 7T — X EEHFZHR—FL XS, TDHDHAEELT. 771X TLHADE
BoRE—7AOvoz, H@BALL—O7—>avicHhd. #0700y ID1D>OIAE—%
ETRIZ) VU TEIHRZ £, SUSE Linux Enterprise ServerTld. 77 1ILY AT LER
Fv > LTRE—70Ovo%F v $ Sduperemove’y —JLERMEL TLWE T, Btrfs7 71 JL
SRTLTHERAINZEBE. o0 Ov I ZER/HRLT. 770 AT LDANR—
2%ZENTZEHTETEY, duperemoveld T 7 AL FTIEA VX b=ILENFEHA. FH
TEBELOICTBICIE. /Ny —Tduperemovez 1 A R—=ILLE T,

Q i KBOF—2t v FOEEHR
RKEDODT 71 I %=EEBR T BHRIE. --hashfileF T a>EFERALET,

> sudo duperemove --hashfile HASH FILE filel file2 file3

--hashfileZ 7> a3 vid. IRTOEEINLT 71ILD/\Y S 2 %ZRAMTIEZ
CHASH FILEICRIZEL T BULWRETNZD%EFHT £, HASH FILEIZBFAEREET
o R—=XTZAVNY 2T 7AINEER LIERVIOEITER. KEDT—REY bAD
TEZIEBICRRICEEIRTETET,

duperemoveld. 77 MDA NEMNIBTEZ_H. T LI MUV ZBRHNICAF VY>> T3
EHTEEY,

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

EEE— RICIE. SiIAAERECERBIBRD2ODHD £J, HiAABERE—RTEITLE
BE(-AAM Y FZEBELBWVW) BESNI7AILELEBFTALI M) ZIF v Y LTEE
JOvozFzv oL BALET, Chid. EOT 7AWV AT LTHERELF T,
EEHERE— K TDduperemoveDETI. Btrfs 7 71 ILO AT LTDH Y R—EINTLE
Fo BESNIE 7 7AWV ERIETA LI M) EZXF v LTIcR. EELTVWE OV VISEE
BERRABICEEEINE T,

SEMICDWVWTIE. man 8 duperemoveZZBH L TLEE LY,
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1.29 IL—FT7AIRATLDESOY TR 12— LOHIMR

BEDENDIDICIIL— T 7AW RTLHST T 2L bDOBtrfst TR 2 —LD1D%ZHI
MR ZVELHZBEDHDET, TNSDIDIEH TR a—LAL. ot Zide/homeF Fzlde/
stvZERIDTNAZDT 7AW AT LICEEL Y, ROFIEIE. Btrfsthr 7R 2 —L%ZH|
BRIB3HFEZRLTVETD,

1. HFR I 3BDHZ Y TR 2 —LEFEL LT (L xIE @/opt)e JL— k/XRDY
TR a—LIDHEIC T5) THBZEITERLTIREL,

> sudo btrfs subvolume list /

ID 256 gen 30 top level 5 path @

ID 258 gen 887 top level 256 path @/var

ID 259 gen 872 top level 256 path @/usr/local
ID 260 gen 886 top level 256 path @/tmp

ID 261 gen 60 top level 256 path @/srv

ID 262 gen 886 top level 256 path @/root

ID 263 gen 39 top level 256 path @/opt

[...]

2. —bN=FT42 3> RALTBTNARGZRDITE T,

> sudo btrfs device usage /
/dev/sdal, ID: 1

Device size: 23.00GiB
Device slack: 0.00B
Data,single: 7.01GiB
Metadata,DUP: 1.00GiB
System,DUP: 16.00MiB
Unallocated: 14.98GiB

3.IL—FT7AIN AT LIDSDY TR 2a—L)ERDOI T bRA > MMz 21 /mnt)
_UC?W‘/I*L,i'?'o

> sudo mount -o subvolid=5 /dev/sdal /mnt

4, YOV EENTIIN— T 7AW XT LD Se/0pt/N—T1 > a2 ZHIBRLE T
> sudo btrfs subvolume delete /mnt/@/opt

5. EIICR I b NN —b T 7ML RT LZT ORI MLET S

> sudo umount /mnt
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1.3 XFS

ARIE IRIXOSHD 7 71 I AT L2 BRI L TSGINXFSORFEZMm LD, 19904
KA TY, XFSOREBKIE. NATNT+—IVADAEY b v —FIL T 7AIL AT L
DIEFRICE D, IEFBICELVWIYE2—T0 VI DBBEICHIET D Z & TL . XFSIZARIR
BI7ANEZRIETIRTIERICBNTVWT NA1IYRON— Rz 7=BYISERBLE
Yo XFSI&. SUSE Linux Enterprise Server®7—&2N\N—F74>a>BAOT 7+ b7 71
S ATLTY,

2L XFSOEEBE#eE®—B I NIE. XFSH. N1 TV RAVEa—FT1 T DHDEHFT. it
DY —F VT T 7MY AT LDBABHEEEF L E > TVWBRIERIHDHD T,

BVWZX—=SEUFTr

XFSIE7a7r—> 3> I—7=2FRALTEVWRT—ZEU T Z2ERT3

XFST7 7MY AT LDEREFIC. 77N AT LORICHZ IOy 7T /N1 R,

ZLWHA X EHDO8DODULDFHOEIRICHEIShE S, ChH5%xE T7O05—>3>
JI—7F1 cBUET, FEFOT5—>3 > FI)IL—FIF. HBDinoderEEF4 T X
R—A%EZEELFT, REAMICIE. 7O —>a3a>FIL—T%, 120771 RT
LOPICHZERD T 7AWV RATLERBRIZEHTEEY, 7AT7F—>avdIiL—
ZIFEWIHMIZIL TWBHDTIERW =0, #o7as—>a>JI—"T2h—x%)
MORBFICTFLAIBETETACVLWS EHEAHD £9, COHEEIE. XFSOEWR T —
SEUTAICKRE<KERLTVEY, Miitogunwrosr—>a>JIiL—7ik. B8

EN\TALF 7O Y B RFLD=Z—XITELTULWET,

BUNT =TI R

20

XFSIZT 4 R AR—ZADMEHNREBERICE > TEWNT +—I VX %EEIHRTS
ZEEIR—Xinodeld. FE7OT—>a>vFIL—TADB -Treelc &> THIBINF
o BV U —DIEAIZ. XFSDONT #—IVRERT—FEU T4 RE<LALTET
WEJ, XFSTIE. 7O€RZ20E|IL TEIDETZMNIET S NELESDO HT) =8
L¥xd, REINTVWS LS T > 3 VIFRAMOFICRES N, BYIAEDIR—X
DHERINE T, XFSIE. CORFRTIE. T—RZERICIEEI(T7AIILS I T LD
EDTOVIIL)EMNTEZNRELTVEE A, RERELREDEBET. CORE
[FIBIE(STED ) SNE T, BEMICERINS —B7T—XIF. 704 AVICEZTAENE
BAo XFSHTF— 2 DEBDRFIZFAZRET D FTIC. CORIZERITVWEZINST
o CDELDIT. XFSIF. EFIAADNT A—IX 2V RZALEETHE. TJ7MILSRXTLD
TS50 AXT—oa aERPEEET, BE7OAT—>avid. 770X T4
SDEZTAHFARY MNDOEEZ N2 ERZH5TDT. ESTAHFHICITv>aD
RELBE. T —XEENFENCRZA\'9M4\'5cEE<BD £9,
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FRZDOYTICE 37 71> R T LDOBRH{ED[E)E
T—RET7AIN AT LICEFTADHIC. XFSIZFT 7AILDHRBLE TEHZEZITIR—X
= I8y (o700 —b FiEIDHETOLET, LD >T 771U AT LDRR
FALIEKBISEDLE T, 77 MILORBD T 7ML AT LLEICHET E ZEhR
WDT. WIF—XRADMEELEFT,

131 XFST7 #—<v bk

SUSE Linux Enterprise Serverld. XFST7 7ML AT LD A VT4 ROV T +—< v k1 (V5)
ZHR—FLTWVWET, CODT+—T v bOELBFIRICIE. EXFSXRT—2DOEEBF TV Y
YL, T774INRATOYR—b, BELL1IDO T 7AILICNTEIRED 7 7 XGHH) X +
DY R—rDHD £,

DT #—<w ;. SUSE Linux Enterprise 1—=%JL®M3.12& D HWLWN— 5
. xfsprogs®3.2.0& D FHWN— 3> B KUSUSE Linux Enterprise 12K D aific ) 1) —
AEINTN—2 3 YDGRUB2TIFHR— TN TULWEE A,

O == vaizdems

XFSTIIVAT #—< v b DT 7AIL AT LDIEHRICE>TVWET, COT 7L
RATFLT A=Y MEIEROIATY RTERSINE LT

mkfs.xfs -m crc=0 DEVICE

DT A—Tw MISLELIIMUFIO) ) —XTERAINELED, BMEZDT+—T v
NE{FERT 3 Cdmesgll K> TRDEEAX vy E—IHRREINE T,

Deprecated V4 format (crc=0) will not be supported after September 2030

dmesg IR Y ROEAICLEREDX v E—IDBRREINS. T7MILS R T L%ZEVS
T4#—X Y MIEHTEZCZ2ER]DLET,

1. T—2EOTNA RNV I T TLET,
2. TEDTNARICT7AIL AT LEIER L E T,

mkfs.xfs -m crc=1 DEVICE

3. BHILICTNARIINY I 7 v Th o T —2%=EB L Y,
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1.4 Ext2

Ex22DFEEIRIF. LinuxDEEDFIHAIC S HDIED £9, TDHIF T >7-Extended File
Systemid. 1992F4BICKEZEIN. Linux 0.96clcEE N F L7z, Extended File System|C
BETEIELEENIMASNTEELE L. ELT EX2IELINUXT 7ML RTLE LTHE
ICOTEDEBICBVARZRTVWET, 20K, Sv—FILIT7 7ML AT LBMER SN, [
EREDIERBICEC Roficd. EXROFEMIFMETLF L7

EX2DFRICBTR3RVENZHRO . MO TURLLFEN. ELTSTH—EDORFTEL
DLINUXA—YHSFENBLINUX T 7IIL AT LTHZIERZBRTIDICKRIBE T,

B ERE
TH S HBIZEHE] THHExt2E. TEITEFRHRENMR SN, ARBT X MHE
MENTEEX LT DS E. BQIFBICEEMENTVEOFHEZES Z LHZ W
DTL&De TF7AMINCRATLDERICT ORIV ENTEY, AT LD EEEELE LT
Ba. efsckig 7 7 MV AT LDT—RODHZEREELEFT. XEZT7—XIE—EBLE
REICED. REINTW 770l T—27Ov 71 E8EDT1 L2 k1J(lost
+found)ICEFTIAENE T, Dv—FILT 7ML AT LEIIHEIC. e2fsckid. =i
BEINTEODITHEBXRZT—RETTIZERL. F77MILS AT LR ZDHLEY,
DER. v —FI T 7AW RTLDOATT—REFZF T v I T3DICHRT, H
BORVWKBZELEX Y, 771 RATLOYAXICHED FIH. COFIEIZI07
FEENULEZETZ e HDET, LI >T. SAMZHREBEETERIEDLS
BH—NTH, BQREBIRTDBCCIFER LK HDFXEA, T2l EXQ2IETy—FIL
ZHIFE T, DIDBAETVEZFERITILEITEDT, MOT7 7L ATLEDERE
_EHHDET,

BREBETYTIL—Fi
Ext3ld. EX2DO—RER—RE L. EXQDA VT4 RI T A=Y FEAXZTF—4
T4#—<Iv cHHATIZIDT. EX2HBSEXX3ADT Y 5L —RIZIERBICBESZ T,

1.5 Ext3

Ext3i&. Stephen Tweedielc &> TEREFINE Lo IOIRTOXREKT 7ML AT LLE
IEEAD, EXBSIEFREICHLVLERFHERICE DV TLWADITTIEH D £ A Ext3lE. Ext2%
R=ZRLLTWVWET, cNB2DDT 7AW AT LG FEBICUTVET, EX3T7 71 /L>
AT7L%E, EXQ2T77AINC AT LADEICERTZZEHBEZF T, EXQQEEXBDROHEBELRE
Wi, ExBHO v —FILEHR—ELTWVWE Y TY, BT L. EX3ICIE. XD3DDE
ERFSNHD £7,

22 Ext2 | SLES 15 SP4



151 EX2h5DBRZTEEMEOEVWT Y TIL—F

Ext20 J— R, EXB3H IR T 7ML AT LATH S HARICERT B7-HDEIHL
BICAED F L7 EXt3TIE. ExROEEMES SUBREMAIEXSTHRAESIN S y—FILT7 74
IWORTFLDFEES FE<HAEINTVET, XFSOLSABMHMDOSy—F U VT T71ILY R
TLANDBITIIDEBDFEIDDD XS (T 7ML AT LEEDNY I Ty TE2IER L. B
TEITF7AINSRTLEFRICER T ZHRELHD £9)H. TNCIFERD. EXC3ADREIT
P TRETLET. 77 NI RTLLEZHFHIICERLEL TH. TNHTEICEET S
CIFBRSBVD T, EXBBADRBITIIIERBICEETOLHDET, Dv—FINT 7ML AT LA
DT vTITL—RENRBETIREFOEX2S AT LOEEEZRICAND . ZLDIRATLE
BEICE > TEXBHEEGERB R DB BEENBRICOND £, EXBHSEX2ADA T
YIL—RbH, FYTIL—REALIFLARR T, EXB3T7 7ML RTLDT VI IV b %
EBICITV. BEX2T7 7MILATLELTEBY Y RLEY,

1.5.2 EX27 71 ILY AT LD SEXC3AD LA
EX27 7ML AT LAZEXXSICEIET BICIE. ROFIEIZREWVE T,

1. Ext32 v —FILDERICIE. tune2fs -jZxroot1—HE LTEITLET,
COFER. TT7AI DN A—=R%FERLTEXG3T vy —FILDMERRSINE T,
Pv—FINDOH A IBLUVD v —FINZEBHIESZ TN XZIEET BICIE. tune2fs
A EHICBYRS v —FIA TS g3 size=E L Vdevice=%$8E L T. RITLF
To tune2fs 70U S LDEFEMICDOWVWTIE. tune2fsD Y= a7 IIR—JEZBBLTL
EE

2. 771 )l/etc/fstabZrootI—H & L TIREL T ZHITAIN—To 2 avVIEES
NTWBT7AMINIRATLIAA Txext2h 5ext3ICBEL. TEOEERBEZRELE

ER
u_TLL_ckD EXt37 ’f)L/ZT.lAfJ‘m.\E%*n%J:DL@D 353-0 ;@ﬂ%%ﬂz%‘;\ /k
@@Et@”& u-ﬁ)d_”k-n D ij_o

3. EXBNN—FT>a el Ty b7y TSN — I 7ML AT LET—RTBIC
. ext38jbdDEEZ a—I)LZxinitrdiZBIL XY, FNICIE. XEZRITLET,

a. /etc/dracut.conf.d/-filesystem.confZ B < AMERR L. RDITEEMLET
(fTEEZEEICEEL TLIEEW):

force drivers+=" ext3 jbd"

b. dracut -fOY > REZEFTLFE,
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| 4. Y2AFLEBEBHLET,

1.6 Ext4

20065 (C. Ext4IIEXC3DHEME LTEBLE LT S LRI 7MLV RXTLN—= 3
VOBRFITT7AINC AT LTY, ¥, ERIZIVRENA FOY 1A XDARY) 2a—L. &FK16
TENA bDYA DT 71 IILELVEFIBROBOY T« LI M) EHR—FrT3 I
EOTCR ML =SB A XZILAKRT BT, Ext4IFBTINE LT EXt4TIE. REEKDEED
AOvIRAVEELUVEEIOQOVIRAVRZRORODICTORT Y M 2FERALTI7717I1LD
RABZIYTILET, TIVXTY FDERICE>T. T4 RVICEITEZT—21&#Me 7 —2E
BOmMADNREINTULERT,
BIEFIC. BET OV IEDYUT. 77V RTLAFIVIIL—FUORBEERILERL.
SEIFEANT A =TV RBEDBESENTWET, £ Extdld. v —FILF v IHT LD
HR—EELXVF/BEMNTORALRZTORMBICED., EEMEEZHTUVET, Ext4i
. BXRE S UVEXBE DREBEAERMELHD. EE5DT 7ML AT LADEX4E LTY
Y RTEET,

Q) 3 ExtaTOEXt3DHEAE
Ext3D#EEIE. EXtAN—FRILETa—IILDEXXM4R SANICL > TREICHR—FENZE
£

1.6.1 {EfEME /N7 +—\'83\'Td> X

MOy —FINT 7AW RATLIE. ARTFT—2DH) Oy —FILT7FO—FITRE-T
WET, DFED XET—RFBIC—BLIERKREBICFERIFINE I J7MILATLDT—
ZEEICOWVWTIE. —EMDABFMICHRIESNEIDITTIEHD £ A Extdld. XZT7—4
Er— Q@ﬁﬁk&%?%&?ﬂ#éhTU$?orﬁ%J@EéUMﬁX&?%XT%i
9o data=journal E— R CTExt4% I U > h T3, BRADRE(T—2DTEEM)IERIN
FIH XET—RET—ROMAD vy —FIELEINBZDT. AT LOEHEHNIEL D
¥9, o7 FO—FIL. data=ordered E—R%EZFHEITBIETY, CtUd. T—RE XA
T—AMEDTEMERIELEFITN. Sv—FILEBRTIDIEXAEZT—EDHFTY, 7710
WORATLRZANE 1DDXRT—ROBHFICHETEZIIRNTOT—XTOv I =INEL
F9, cNoDTAOVIId. XZT—RZDBHAINCT« AVICETAEFNE T, TOFER. N
TH—IXORAEBHICTEICHBL, XET—ReT—2DmAICET2—EMZERTE
9, IBEHDOIY T AT avid, data=writebackZEA TR E TY, CHUE. WY
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BART—REZTv—FI)IZAZT Y FLIEET. T—2EXA VT 7ML AT LICETIAD
CEEAREICLET, ZLD\BE. COF T avid. NIT+—IXVADRTRELEZILSN
TWEY, LH L. RSO 7 7ML AT LDOTEMNHIFEINZ—HFT. 75 v>aclEliE
ZRELIETIE. dVWT =27 7MIILARICBESIETLESTREENHD £9, Ext4T
g, T7#IL b LT, data=orderedd >3 >%EALE T,

1.6.2 Ext47 71 )L X T LDinodetr 1 X ¥inode#k

inodellld. 7 7MW RTLRAD T 7AIILEZFDOT Oy IMUBICET B EHRI’EMINE
o RS N-BEES L UACLAICInodeD AR— A ZHERT B7=HIC. T 7 4L kDinode
A ZH256/81 MMHEASNE LT,

FHRDEXXA T 7MW AT L% ERLT 3. inodeT—7ILAD AR— &, 1ERRATBER
inodeDFFICXT L THANCEIODYHTSENTWVWE T, /N1 FMY/inodefBlDttRE, 7711l
AT LDYA XK 2T, inodeBD EBRHWRED XS, 771 AT LDBMERINS &,
N R /inodeBD N1 FEOZEIR—RIZH LT 12DinodeBMER TN E T

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

inodeDUICE T, F7MISRTLRICHERETEZ 7 71ILOEIREDEFT, DED.
BI7A4ILICDE1DDinode T,

O == BT 7 1LY RT LILET Binode 1 XDZE
BIAmlgE
inodeDE| D HTH&IF. inodetr 1 X /N1 F%&/inodeiﬂl@tb$@?&i%§i%ctti
TEFEtHA, BRBEBED T 7IINATLZBEERT AN 771 AT L%
BLAVLED., FEDInodeldFRETET EH A mode@a&kiﬂl’ﬁ:#ﬂx%t T
ZEWSDODHIBRTBET. 770N AT LEICHFRO7 71V 2B T D CIETE
FtH Ao

FRDEXX4AT 71 IV AT L%ZERR T BBRIC. inodeD AR—AERZ I FO—ILT B
Dinodety 1 X /NA F/inodeBDEER, BLXUVT7AMILSRATLED 7 71 IVED LR%Z
BEITZCHTEFEY, 7m /7*7“'(Z\ inodetrr X, BLUNA FE/inodeBIDLEERH
BEINAWVGEIE. /etc/mked2fs.conf7 7MILADT 7 )L MEDBEINE T, 55
ICDWTIE. mke2fs.conf(5) ¥ =a7IIR=UHEBEBLTLLETL

RDAA RS >2ERALET,
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° inodettr X. 77 #JL b®@inodetr 1 X1$256/81 b TY, 20RFET. 7OV IH1X
MUTFDI128AEDNA FEDEZIEE L F9(128. 256, 51274 K)e EXt4T 7ML R T
LTHIRBME X IFACLZER LRVEEIE. 12811 FDAZERAL T T,

o N1 FE/inodeBIDEEE: 77 + )L bD/NA FE/inodeBID LR (X, 16384
NAT R TY, BRIAENA F/inodeBDLERIZ. 20RFET1024/810 U E
(1024. 2048. 4096. 8192. 16384, 327687%¥)T9, CDIEIF. 771 I> AT LA
D7AYvIHAIEIDNELIFTEZEA. BELGS. TJOVITAXIE. T—R%HK
MNTB1DICERTEIAR—RDRNF v IEHS5TY, EXXAT7AILS AT LD T
JAILboTOyv oY XlE. 4KIBTY,
Floo BT IUNELHZ 7 7MILOBE A A ZRETL TSV, T xIE. 7
AW RTLICBRDNES BT 71 ILEFE DI EICRZBEIE. /\»r Fiﬂl/modeiﬂw)ﬂs
RENSHICEEE TN, inodeDBZIBR T ENTEFEYT, 771 XTLICIE
BICKER T 71ILEANDISZEIE. N1 F/inodeIDLERZKETOHICIEETETET
. FNUCLK>TEHFATNSinodeDEILIAED £ 95
—MREYIC. inodeDFIE. BOABRL BB EDIEFZTTZAIEERTT, inodeDFH D
BBEFTCT7AIUNBHIERITNTIVESG. RBICIEETH>THTA A7 LEDT 71
DERABICERELTLEVET, mode@%ﬂlb“’?‘%’& 77 AILHIERICKEVES
F. ZBEETEFEIHZEHTRRINFELTH, ENEFES AN TET EFHA. BHER
5. inodeAICHEREINIEAR—RICFHRO 7 7ML ZEHRT B CIFTETRVWHAST
ER

inodet 1 X & /N1 F/inodeMDLEERZRET B ICIF. ROWTNH DA EZFERL FT,

* TRTOFMEXXAT 7AW AT LDT I A FREZEETS: TFAMITA X
T. /etc/mke2fs.conf7 71 J)LDdefaultstEo >3 >ZZEEL Tl inode sizeH &
U'inode ratio%Z. HFELT3T 74 MBEICREL 9. TDED. IRTOHFHRD
Ext47 71 L R T LICBRAINE T, fi:

blocksize = 4096

inode size = 128
inode ratio = 8192

e AV YVRFAVT: EXt4T7 7ML AT LZERR S BHRIC. inodetr 1 X (-1 128)B LT
N R /inodeBDEEER (-1 8192)% . mkfs.ext4(8) AV K F7-Idmke2fs(8) AT >
RICELE T, 7zl koaOT> RoWsThhEERLE T,

> sudo mkfs.ext4 -b 4096 -i 8092 -I 128 /dev/sda2
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> sudo mke2fs -t ext4 -b 4096 -i 8192 -I 128 /dev/sda2

° YaSTZERALEA VA F=ILBIC: 1 VA M—ILEFICHBDOEXX4 T 7 1LY AT L% 1E
B9 BEIC, inodetrr /N4 F/inodeBDLEREZE L9, AGEER@IT/N—T«
VIAVRET N\—Ta>a>zFERLT BEZIUvILET, 74— v bDF
ToarvT. TINARET 44—y FIZExt4%FERL. A>3 0% 0w o LFE
o 74—V MDA TL A4 F7AJT. 7Oy I A X (N1 ML), inodel &
DNA L. BELWinodeD A ZARAY TRV VR I IDHE. FEDEZERL £
ER
e zE. 7O oA AN FEM) ROy FHA TRy I AHh54096% FER
LinodeZ DN R ROy AT YRy I ADH8102%FERL. i/ —FDOH AR
Ay AT VRY I INBE128%FERL T OKEOUw I LES,

TA—<wv bhDF T g

FOw T4 X (54 B (5)
* auto
inode 4 X (454 RE{T) (1)
[ auto
inode thEE (54 RE{R) (1)
¥ auto

root BIcFHT L 7Oy YOES (R)

auto

ARS4 R (FOw 780 (L)

nane

AN (H)

1.6.3 Ext4ND7 v T L—FK

O =-—s2onNvo7v7

27

T7AINS AT LOBHZRTT BRI TF7AMINSRATLILHZ TR TDT—2%
Ny IT7yTLED,
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Fif 1.3: EXTAND T v FFL—F
1. EX2FIZEXBSH STy I L —RTBICIE. UTZBMNCTIHNELHD £,
EXT4THEL
IVRATVk
BI71NEELICFREFEL THALZEH S TEOICERSNZ/N\N—RT1 X7 LD
EHJOv o

unint_bg
EBiEinodeT— 7 )L DOHIHATL

dir_index
KEWTFos LI MNJBEDN\YvaEnizbY ) —&E&

Ext2: as journal
EX2T7 7 AN AT LTOv—F U TZBMLET,

CNSDMBEEBMICTICIE. XROOAIY VY REETLED,
e Ext3:

# tune2fs -0 extents,uninit bg,dir index DEVICE NAME

e Ext2:

# tune2fs -0 extents,uninit bg,dir_index,has journal DEVICE NAME

2. rootiCk o T/etc/fstabT7 71 ILHMRETND & ZF. ext3F/zldext2d L O—FK
FextdCZBELEF T, COEEHFRIT. XREIOBREEERICEMICED £,

3. EXt4N—FT 43> TRy N7y TENET 7AW AT LET— T 3IC
IE. extdZjbdDFEET a—I)LZinitramfsiZEML 9, /etc/dracut.conf.d/
filesystem.confZR< AMERR L. RDITZEML F£95

force drivers+=" ext4 jbd"

BfFDdracut initramfsz FEZT T 23HBHAHD £9, FOHICIE. XOOATV K%
FITLET,

dracut -f

4, AT LEBEFHL X,
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1.7 ReiserFS

ReiserFSM 7R — k&, SUSE Linux Enterprise Server 15CTERLIES N E LTz BIFED/N\—F«
2 a zEBtrfsicNA I L— 9 3ICIE. 1.2.318 [ReiserFSE R UEXDEZ T 71 L 27 LD
SBtrfsAnDv AT L—2a > ZBRLTIIEEL,

1.8 OpenZFS& ZFS

OpenZFST7 7 AN AT LBHZFST 7 I AT LAHSUSETIFHR—FEINTUVE

Ao ZFSIEEALGNTEY =X T 7AWV AT LATH S =%, SUSETIIFERTET £t

Ao OpenZFSid. GPLZ > R BHMD B WCDDLS A RADRICHD £9, 72
L. BtrfsiCiZOpenZFS respD 5 LWREB@mAH D £9, ZFSIFSUSEICK > TERICH
R—brINTVET,

19 B R=—bTNTVBIMDT 7ML R T L

F11 TLinudRETD 7 7 1ILY 257 LDA 4 71 & LinuxhHR—kLTWADLL D
DDTF7AIINRATLEEHLIZHDTY, CNSIEEIC. MOTBED X T 1 7ONBAR

L=T1 VI RTLEDERMES SUT—2DHEERBZ RIS 2 BN LTYR—
REhTWLWED,

RLLLINUXEBETOI7 7TILO AT LDRALT

F77IINVRTL EiPA

DRALFS

1509660 CD-ROMDIZA T 7 1 )L AT Lo

msdos fat. DE D YUMIDOSTHEHINTW T 71IL AT LTHD.,
RERSEIFLEARL =T VI RATLTHERAINATVET,

nfs Network File System (% b T =0T 7ML AT L) ( Ry b
D—OROEBED AV E2a—RICT—R%BIATE. Ry hT—2
BETT7IEXE#HE5ETEET,

ntfs Windows NT file system (NT7 7 1LY AT L) : i BDEAT
ER
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771NV RTL FHEA

DRALT

exfat USB7 v aRSAITRPSDA—RARY, 75vaXEUTHER
§REDICRBIESINTZT 7ML AT LT,

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

ufs BSD. SunOS. &L UNextStepTEAINTWVE T, HiAIRDEHR
E—RTHR—FINTLET,

umsdos UNIX on MS-DOS(MS-DOS_EDUNIX) - #Z#fat 7 7 1L AT LS
BAIN. FABT7 71IILZERT 3 EICE DUNIXDHEEE(/X—
Syiay. Uy BLWIFTIILRA)ERBELET,

vfat Virtual FAT: fat 7 7 1L AT LZR LIEHDTIT(RVW I 71I)L

BEYR—FLET)

1.10 7Oy oINd 771X T L4

tXxa) 70 LDEBRICK>T. BRIV VDS 7OV IENBZ T 7MIL AT LDHD £
o CNBEDT7AILS AT LITBEMIFEINGCAD, —INICERINEFEA. L.
CDITF7AINIRTLDOA—RILES2a—)LEZO—RTETE YT, ZNiEk. h—RILADAPID
B#EEMMRIENTWVWBH T, A—HUNITIVRTEZ T 7MLV ATLET 7AILSRT
LOBEIRU Y FZEODALAEET /N XA THHAEHE D & FEDODARVWI—FHAH—FIL
E2a—-I)ILoB#HO—RZNJATEIRADPREL. BEEOHZT—AHDEDONLEIRET /N1
ARSI NBEREDH D £75

BV MOHFAINTUVEWVWT 7AILORTLD) R b ZBBTBICIE. XoaTw VR
ZERITLET,

> sudo rpm -ql suse-module-tools | sed -nE 's/.*blacklist fs-(.*)\.conf/\1/p'

mount AY Y REFERALTIOAVIEINZ T 7MIRATLTTNAREY DM LEDSET
2. COOAXVRIIS—AXytE—2HALE S, RICHETRLED,

mount: /mnt/mx: unknown filesystem type 'minix' (hint: possibly blacklisted, see
mount(8)) .
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FAIOATLDI T b EBMITBICIE. TAVIUR DS ZED T 7L R T L
%E'Jl‘??’%%gb‘a?)bi?o JOvoEnNd3 7 7MILS AT LENZENICMBOERE T 71
IWHHD £9, 7 zIE. efsTIE/lib/modules.d/60-blacklist fs-efs.conf T, 772

L. suse-module- tools/\‘/’]'—/b‘E%ﬁ*nZ) e SNBDT7AILIIRAT EEZTEIND
7=, BELBWTLIEEW, JAOVYITNB T 7ML RATLOBEBY IV M EHFAITS
=N 35(@7'55%75“350%3"0

o /dev/nuUIIANDI VR w o)V O RERLET, TcexIE. Tefsy 770X T LA
DHBEICIEIRDELSICLE T,

> sudo ln -s /dev/null /etc/modules.d/60-blacklist fs-efs.conf

o FREJ 71 )% /etc/modprobe.dicdE—L £,

> sudo cp /lib/modules.d/60-blacklist fs-efs.conf /etc/modprobe.d/60-blacklist fs-
efs.conf

RETT7AINDRDAT—E XY bZIXYMILET,

# blacklist omfs

T71INO AT LZBHTY T Y P TERWVSETH. modprobeZ BEIRFAL T. TN T 71
IWORT LD B H—XRILES2a—I)ILEO—RTEXT,

> sudo modprobe FILESYSTEM

Tme ZIE. cramfs 7 7ML AT LDGZE. BAIXKRDLSICHED X,

unblacklist: loading cramfs file system module
unblacklist: Do you want to un-blacklist cramfs permanently (<y>es/<n>o0/n<e>ver)? y
unblacklist: cramfs un-blacklisted by creating /etc/modprobe.d/60-blacklist fs-cramfs.conf

fyes] Z3#ERT B &, modprobe ANV R FEELICT 7MILS AT LDERET 711D
BRIV RERT DRV ) T hZ/dev/nulUCHUPHLEY, LA >TO D
T7AIWNCRATALFTOY I VRO BHBREINET,

1.11 LinuxdRIRTORRRT 7 1LY R— b

W, Linuxid. SAT770ILHA X LT2GBQ3INA MEHR—FLTWELT *
oo T4 RATFLICKIBET 7L R— DTV TWVWARWVLED, 328y > XFLE
TOEKT 711 XIF2GIBTT,
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HE. BHD IR TOEET 7L AT LTIE. LFS (KIBET 7 1)L Y R— M) &R
LTUWE T, LFSIE. EBRIICIE. 2°N1 FOBRAT 7ML X & R—FLET, =
12 T074ULBLVT7IIINSRTLADBRBAY A (A>T« X7 +—< v b 4KiB7 O
THAZ) Tl LINuXDO 7 7AILET 7ML AT LD, RITOA VT4 A7 T74—< v b
DOFPRFEZHH L TVE T, RRNOHFIF. 77 ML ATFTLTHEALTWS IOy o5 4
AH. HERETHB4KIBTHZ e EHiIRE LTWE T, ERZJOvIH 1 %=FEHY
BULERIFERDF T, AIN—-RTAvIZFERLTWVWRES. 1.2 [TJr71ILELU0 77
AN RTLDRRYAA(A VT4 XUV T7+—< v b 4KB7OY 74 X)) ICEEEHDRK
T7ANTAXE T7ANS AT LOREOHAIEDRETVWERHD £,

Q xsE N F U DfEH
COXIZaT7ILTOEET: 1024/\1 bk =1KiB. 1024KiB=1MiB. 1024MiB =
1GiB. 1024GiB=1TiB. 1024TiB=1PiB. 1024PiB=1EiB ( TNIST: Prefixes for Binary
Multiples (http://physics.nist.gov/cuu/Units/binary.html) 2] HBR LTI L),

R12:IT7ILMNEELV I 7N RATLDRAY A X(F T4 X097 x—< v b, 4KIB7OY 7441 X)

72711V X7 L(4KIBT 771N RTLORRY T771IL0RAY1X
Oy 241 X) 12X

Btrfs 16EiB 16EiB
Ext3 16TiB 2TiB
Ext4 1EiB 16TiB
OCFS2 (High Availability 16TiB 1EiB
Extension C{EAERIEER. 7

SRAIATEBO T 71ILI R

T L)

XFS 16EiB 8EiB
NFSvV2 (7541 77> L) 8EiB 2GiB
NFSv3/NFSv4 (2 51 77> & 8EiB 8EiB

1)
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O == 4R

RI2 T 714N BLVOT7AIINS AT LDERRY A (A T4 RV T A=< Y

B AKIBTOw oA 2) ) 1d. T4 RO T7 4=y FROGHIPRICDOWTERBEL TULE
Fo LinuxH—FRILIE. BETZ3 770N ET 7ML RTLDY A XIZDOWT, BB
DOFPRZFLTVWET, BIEOYRTEICIE. ROF T a>hHb FT,

T771ILYL X
NEY MY RTFLTIE. T7AIILHAXH2TIBQRUNA MNEBRZZZLIFTEE
Ao

T771INSRATFLDOYA X
T7AINSZTFLDOY A XId. BAR2PNA FETHBETY, LA L. COHIR
(3. IREFEAETRER/N\— Rz 7HRERTREAEFE% LB > TULE T

1.12 Linux®OAh—IJLICHBIFTBRZ ML —04IPR

#13 T2 L—206IE) 1ICe SUSE Linux Enterprise ServerlCBEE L 7= X L —JICET 3
A—RIILOFRZ FEHTUVET,

R13: AL—COHIR

A ML= DHEE HIPR

HR— F INBLUNDRAE 2—4y K10 16384 LUN,

BE—LUNHT=D DN XDERERARE T 7 4 FTEFIR, FNEND/INZDN
BEODOLUNE LTHRbONE T,

REOHEIRIE. Z—7 v FHTDDLUND
BE. HBABTODR—7y FOE(T 71
NTF ¥ RILHBADIZEIE16777215)IC & DR
FODFET,

HBAD R A EHPR.EFEOBIRIZ. ¥ X7 LDPCIX
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A b= DiEE HiPR

ARL—=FTo VI RATLBHT=DD. TN #1024, EEOKILZ. ETILFNIATNA

AARIYN=TILFINZALAENADRRE ADTNAABEXFIDRIICE->TE

(B5t) BOFEFd, CHIFTILFNRRY—=ILARD T
UINTIVEBEHTHD. COFHIRHIREELE
BRBGRIFIERITCHTEEY,

BEAYAX(TOvITNARIL) B A8EiB,

1.13 KREAD 7 7AIL AT LT O T DEEIK

SSD(Solid-State Drive)b L O> > FOEY a =>4 anfzAh) a—LTlE. 771X
TLICE > TEARAINTLARAVNT OV ZICH L TTrimx 179 % E RN TY, SUSE Linux
Enterprise Serverl&. unmapd® &K UTRIMDIREZHR— T 3IRTOT 7ML AT LT,
CNEDREEREICHR—FLE TS

22DRA TO—RRIICFER INBTRIM(A > Z 0 TRIMEEHITRIM A H D £9, 7/N1 X%
LT RRHEYIRAEIFERAICE>TELRD X9, —MMIC. ERTRIMOERZ HE)
HLETEFIC. TNARICTRBRERTOY IHH358). 7/N1 ADBEH—HFIH <
RBZEDZBVWBEIEF Y TAVTRIMZEE#HSH L £,

O == 7N\ XTORIMO Y K-k
TRIMZERA T 3HIIC. T/NAADCDRIEZHR—FLTVWB e ZMNTHEELTL
W, BREERZE. TDTNAADT—EAHBRT ZEMRIENH D £9, TRIMOH
R—bZEREREIT3ICIE. OO RERTLES,

> sudo lsblk --discard

COOARYVRERTTDE. FRAEERIARTOIOYv I TN\ RICET3BEHRIHEA
IMNEJ, DISC-GRANFE K TDISC-MAXTDIEHD L OUNDIZE. T /81 XIITRIMIE
T/F%-U-’—.R_ l\ L/—Cb\ia_o

1.13.1 EHATRIM

TEHATRIMIZ. EHIAICsystemdIC K > THUH I NS fstrimdT Y RICE > THREBSINE
Yo ARV RZFHTERITIBZLDHLTEFT,
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EHATRIMZ X7 a—I)L T BICiE. RO K SICfstrim. timerzBMICL X7

> sudo systemctl enable fstrim.timer

systemdid/usr/lib/systemd/systemiC1=w 7 7 IILZER L £ T, T 7 #J)L LTl
CDYT—ERELEMICIERTEINE T, BEIFINTHOTY, 7=72L. OnCalendard
2arvEENDEICRET A CCICL > THEZZEETEET,

fstrimD 7 7 )L FEIEIR. D7 ML AT LTIRTOTOY I EZHETHLT

o AV RZMUBTEEICA T3 v 2FRALTCOBEEZEETE LY, X

I, offsetd 7> a>ZELTHM)IVI/FIEORBMRZERTETF I, FHFHEICOVT
(&, man fstrimZBRBLTIETL,

fstrimndVY Y REERTITD L. /etc/fstabT PAILICRTFESNTVWERIRTOT /NIRRT K
VIV RFITTEET, CNIFTRIMEEZ Y AR—FLTWVWEY, CORMTIOTY REREY
He e EICIE-AZ T a>E=FERLED,

BEDTNAZAD M) I %EPICTBICIE. RDKLSICX-fstrim.notrimd P> g > %/
etc/fstabZ 71 JLICEML £ 9,

UID=83df497d-bd6d-48a3-9275-37c0e3c8dc74 / btrfs defaults,X-fstrim.notrim
0 0

1.13.2 #>Z414>2TRIM

FTINAZDA >S4 VTRIMIE. TNA RICT—REZE2FATLTICRITINE T,
FINAZADA >S54 TRIMEEMICT BICIE. KD K SicdiscardAd P> 3> % /etc/
fstabZ 7 ILICEII L £ 95

UID=83df497d-bd6d-48a3-9275-37c0e3c8dc74 / btrfs defaults,discard

Fl. EXX47 71 I AT LTtune2fs AY Y R&={ERA L T/etc/fstabildiscardd 3>
ERELET,

> sudo tune2fs -o discard DEVICE

discardZd 7> a>%EEL TmountiCK > TTNA AN T Y LEINF=HEDH. discardd
7 avid/ete/fstabllBMENE T,

> sudo mount -o discard DEVICE
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Q iz A5 YTRIMD RS
discardZd 7> 3> % ERET 3. —EOEREBSSDT /N1 ADEFEMHEL BB 55D
HDET, VT AUTRIMICE > TTFNA RADINT #—I 2V AICBEENRIBZED
HDEFT(KEOT—EDHIRINZBERE), COWRRTIE. JHETOVIHEED
BTN, FOTCRICALEETOVvIDNKRFERE L TBEY—I73N3I5Ee0HD
£9,

114 774N AT LD TN a—Ta 20

AIETIE. T7AINDRTLICEAT BV DD OBIROMELE. EX SN BBRFERICDL
TERAAL £,

1.14.1 BtrfsT5—: 7/\1 R|ZZE ZFM\EIEHA AL

Btrfs 7 7 A L R T LZFERLTWVWBIL—/)N\—T1>avIiT—RZzEZAD%BLED
£9, INo space left on device] WS ITS—HRREINET,
ZZHNBZREA COMBORBEICOVTIE. COROFIEEZBBL TV,

1.141.1 SnapperRF v 7F> 3w bMI&LdT14 RVBREDFER

Btrfs7 7 1 JL> 27 L TSnapperh'BfEL TWAIHSE. No space left on devicel h'5R
TINZMEIF. BEIF. PRATLEICZXFy T3y b LTRESNTVWE T —2H%
TEBRDICRELET,

SnapperB 5V DOHDRFy T3y b ZzHIRTACIETETETA XFvTFoav big
TICIFHIBRENB VDT, BERBENERESNBVETEELDHD £,

SnapperH*5 7 71 ILZHIBRT B ICId:

1. BRIV —ILERETXT,
2. ARV RZ7OYFRT. 722 XL Thtrfs filesystem show] ¥ AHIL £,

> 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
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3. UTZABNLTLIEE L,

> sudo btrfs fi balance start MOUNTPOINT -dusage=5

CHDAXYRIF. T—R%=ZEFLIZZFEFEOT—E2F vy 7ICBEELT. Z0BE
ZEYN L. XZT—RICBAIODHETLELSELET, COMBICIFLIESS DD ET
(1 TBTHESRA) A, B H S X T LIXEHTIEET 95

4, SnapperQRX+v a3y bZ—EICLET, UTZASIL TSI,
> sudo snapper -c root list
5. Snapperh 51U LEDRFy T gy bZHBRLEF T, UTZANL TSI,

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

MIRPEVWRFTY T3y bZRIICHBRLTLLIESTL,. dVWRFTyFoay hE
. ZBLOBREEFERALET,

COBENMEELBVWELSIC, Snapperd V) —>F7yF7IIAVALZEETEET, 554
ICDWTIE FEEH 1 Ry . $B10Z SnapperzERALAY X TLDRIEERFYy T3y b
B | 106121 T —>7y77IOdUVRL] Z#BRBLTLIESV, XFvTFoav bk
1) =27y THEIET R EMEIE. EMPTY *. NUMBER *. &KX TUTIMELINE * T,
T7AIWNYRT LT+« AU TBtrfs¢ Snapperz BT 256, BEDI ML —JED2ED
T4 RVBREZTHRLTES CEPHEREINE T, YaSTN—FTr>aFid L—rT 7T
AT LTBtfsz AT 3HBEDA ML —CRe LT BEFNIIZED2EBO T« AVBRE.R
RELEY,

11412 B, 75v>a. 8&UFvv2aDT7AIICEB T RY
REDER

SRATLTARIBT =TV 21EWICERD DDHBHBE. /var/log. /var/crash. /var/
lib/systemd/coredump. H KLU /var/cacheh 5T 71 ILEHIBRT D2 HEDHD £,

Btrfs root 7 7 1L R 7 LD TR a—L/var/log. /var/crash& & TU/var/cacheh’.
BEORERICHBRIRER T4 R AR—ADIRTEZFHTE. PIATLICREGHRERE
LEd, CORREEREY 7. SUSE Linux Enterprise ServerTldt 7 7R 2 — ALICx g
ZBtrfsU #—2 DY R— b ZRMT DL SICHRD F LT, FEMICOVWTIFL2.51E 7R
) a—ALlCud 2Btrfs7 #—20HHR—F) ZBBRBLTLEEL,
TAMBELUVBBEADOYS VT, FCT V=2 a ohMERICO Sy a9 3BE8. O
TR THMRIFESNT WS /var/lib/systemd/coredumpZ i3 3 HTEF XY,
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1.14.2 Btrfs: /N1 ABTTF—XD/INFZ >V XA%EE3

btrfs balance <Y > R, btrfs-progs/\w 7 —D—ETY, RDKAFITIE. Btrfs
T77ANS AT LDTAVIITIN—TDNZ 2V RZED 7,

* 600GBZT—H THEAINBITBOR 1 ITHHD. THICITBR A TZEMT 3 &
LEd, NTURXZEB T ERNICIE. &R F1TIZ300GBOERZEH AR—R
NTEET,

o TNARICIFEISEVWEBOF v oD HBDET, NTURERMB i Inso
Fv OB )T7INBET. ENESDAR—RIFFAETETEE Ao

e FRARICEDVWTHNZED A I TN —TZ2ERET 3RENRHD I, KOOI UK
& ERENSWUATOTOAYIIIN—TDONZ VA2 T,

> sudo btrfs balance start -dusage=5 /

© >k
/usr/lib/systemd/system/btrfs-balance.timer® 1 ¥ —I_&k>T. REHRT
AOvoJIN—Th8RIV—2T7vTENET,

e JOVITNARADITILTHRWVWERDZ I )T L. T—2 %2 LDHEHFICHEHTIHNELND
DXI,

© B BRAIDZ A TRTT — 2% BT T 2BBEAHD FT, L xiE. —BOT« R L
DT —4%RAIDIA SRAIDSICEHR T BICId. ROV RERTLET,

> sudo btrfs balance start -dprofiles=raidl, convert=raid5 /

O ek
Btrfs7 7 AL AT LEDT—RDNZ U RZW3T 7 4L FOEME(T-&
ZIE N REWMBEERI T Y MRA Y N ZMART SICI1E. /ete/
sysconfig/btrfsmaintenanceZREBL THRARXIYA XL EY, BEETZ A3
I&. BTRFS BALANCE TRfAIN F 95

btrfs balance V> FOFEAICEAT 35FMICOVWTIE. €O =27 )L X—(man 8
btrfs-balance)Z B8R L T 72\,
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1143 SSDTT 739 X>T7—3rLiaw

Linux7 7 ALY RFLICIE. T—RITFTRAYT—2 3 2EBTEXN=ZILNHO. B
BT ISRV T BYBBEREBDEA. Sl TR T FTAYTF—2 3 VZERT
ERVBE. BEUN—RTARIDTISTAYTF—2avIilE o TNT =V ANKIE
IKALET2BEICHERT BT — XD B E T,

CHIIRERDN—R T4 RVICOFBEHINE T, 75 v aXEURFERLTT—2%RE
TBYUYRIATF—ETF1RI(SSD)TIE. 77 =LV T TICE 2 TCTF—XEESALTF VS
ZHMTAZT7ILIVILIRESINE T, T—XIFBE. RS T2ARIIoBINET, LT
MNoT. SSDDTITSIAYT—=2aVIFEE LUVWHRD AL, RERT—XZEZT AT
ICL D, SSDOHMERZEDH X,

CDEHD-®. SUSETIEISSDTT 759 XY FLEBEWVWC EZRARHNICE#O L E T, —58
DRIVA—H, YVIYRRAT—bTF4RI7%TITSIAXAENTBICICDODVWTESLTVLE
T CHUTIE. ROBOHDEFEFNFTTH. CHICFRESTNEE Ao

e HPE 3PAR StoreServA—IL7 w2

e HPE 3PAR StoreServa>/\N\— ROS5wsa

1.15 IR

CCETICHALILE 7 7ML RTLOT7OD T MTIE. HEDOWebR—IHH D F
Fo ECTHLWFFaXYMEFAQ. THOICX—V YT VR 2BRIZEHTEET,

e Kernel.org®Btrfs Wiki: https://btrfs.wiki.kernel.org/ 2
e E2fsprogs: Ext2/3/4 File System Utilities: http://e2fsprogs.sourceforge.net/ 2
e OCFS27O< ¥ b: https://oss.oracle.com/projects/ocfs2/ 2

T7AINS AT ALLINuXT 7L AT LICERSHBWDEE L LWEEEICDWTIE. Wikipedia
ZO> ¥ b Comparison of file systemsy (http://en.wikipedia.org/wiki/
Comparison_of_file_systems#Comparison )2 BB L T L,
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2 T7AINATLODYAIEE

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

2.1 1ERBI

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

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

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 HAXZEEZYR—FLTWET71ILIRT LA

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

R21L:IT7AN AT LY A ZEZBEDOYHR—F

771NV RT A A—FT1VTr B ZDEM(IEK) B XDHIRE(HED)
Btrfs btrfs filesystem #A>51Y Tz4
resize
XFS xfs_growfs ke PR—brINTVE
Ao

Ext2 resize2fs FOoSAFEEA FATSA2DH
721>

Ext3 resize2fs FSAFLEEA FTTADH
T4

Ext4 resize2fs FoTAFLEA FATZA42DH
724>

222 T7AIINI AT LDOY A XDENM

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

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

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

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

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

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

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

O ==:xrs

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

2.3 Btrfs7 7 MIL> AT LD A XDEE

Btrfs7 7ML AT LDH A 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, &
V771NV RT LA EOFEREIREA IOV IHEZRTLET, -hA T a2 id. 5iaP
FTUWERATHA X2HADLEFT (1K 234M. 2GR YY),

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

43

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#. &
U771 RT LALEDFERAIEER IO IBERTILET, -hA T2 avid. HEaPe
FTUWERATHA X2HAOLEI(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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45

TR 7 —df) ATV RIE. T RIVDEEY M X FEASNTOV I, &
V771NN AT LALEDFERAIGEER IOy IBERTILET, -hA T2 avidk. HEaAve
FTUWERATHA X2HADLE£9(1K. 234M. 2GR E),
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3 ARL—=FNAZADR IV K

DI arTIE. TNAADIT Y MRIFERINS TN BN FOBESL KU
XY RT—=OARL—=SDOR I MBI ZEFMICOVWTEHRBALE S,

3.1 UUIDDIERE

UUID (Universally Unique Identifier)id. 7 7L X T LD128Ew bDESTHO., O—
AN AT LMD T L2EISESBEBRHAFTY, UUIDIF. YRTFLN—RTxT
TEBRERALAR TZEDI—RD—EBE LT FUALICEREINE T, UUIDIE. &
B TNARCEABRE T 2T R2OICERBINET,

FEKEZR TRERD 1 TN X% (/dev/sdalBR &) & ERTH L. A ML—J%BMLIZL
TS DRTLDBT— b TELHLRBZAEMENHD £, & ZIE. root (/)hY/dev/sdallc
BIDHTHNTWVWBIHBA. SANZHERLICBREFLIIS AT LICN—RF T4 R ZEML
. /dev/sdglICBEID HTINZAREMLHD XY, COHFE. 7—FNO—HREL Jetc/
fstab7 7 ML ZFABTI2HENHD. £5 L?ZLMK/ZTAH&%T*@(@O&@'O

T 74 LTIE, UUIDIE. T—bFNAROT—rO—RE LV /etc/fstabT 71 L THEA
TNET, UUIDIE. 77T AT LOZTONTATHD., RIA4TEBI7A—<I v bdTh
BEETEET, TN XBOUUIDEFERTZEDORBREL T IDERIEIRILTTN
1 RZHANTBHEDNHD £,

UUIDIZ. Y7 T 7RADTNARDT7 Y TINCEHOEEL LTHFEHETEFEY, RAID
PMEREINB . mdRSA/NIE. TNA ZADOUUIDZER L. ZDEZENdX—/N—T 0w IC
FELET,

ED7OYv 7T\ ADUUIDH. /dev/disk/by-uuid7« LI FUKRNTREDIFZZENTE
¥9, 7z UUIDIZY MUIRRDESICHED £,

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

3.2 udeviC & Bk T /INAT X4

Linux1—=JL2.6L4F%. udevic k> T, KN BRT N X&%=FERALE#MNG/devT o LY
RDA—HFAR=ZV ) a— g3 D REINE T, SXTLICHLTTNT X ZEBME T
IFHIBRT 2BEIE. Ry M T RXFTLDO—ERE L CudevhEITEINE T,
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W=D X SDFETNA ABMEDLEBRICERINE T, udev/l—ILDT> TSR
NSO F v (/etc/udev/rules.dT« LT M TER)IE. TRTDT1 AT T/I\NA RIT.
EFNSORFBIBEFPHZT /NA RCERINIEBERICEADS T RELIRFIZIRMHL
7, udevV—)LIF. W—RIDMERT B IARTOZXETOAVIT/NA RZHFAXR. —FF
DINR. RSIATRAT, £RET 7MLV ITLICEDOVWT, Z—Z V7 —I)L%EH
LFETo udevBBOIMBIL—ILZEERT DHEICDOVWTIE. TWriting udev Rules (http://
reactivated.net/writing_udev_rules.html) 2] ZBRBLTLETL,

BN —RIRBDOT/NA R/ — RZAICIZ T udevid. /dev/disk7« L7 FUADT
NARZRA Y T BXEHNES VROV IDI S A%2FFLES, COTALI Y
& THIS. by-ids by-label. by-path. HEXUby-uuidDEH T T LI MUICHESN
ES: I

Q nuubyrRL—%
udevBAND TOY S L(LVMPmdA E)H. UUIDEER TR ZehHBDETH. Ens
DUUIDIZ/dev/diskiC) R ENEH Ao

udevic & 27/ ABIEDFFMICOWVWTIE. TEEHA Ry . 5295 lTudevic K289 H —
FILTNA ZEE)] ZBRLTLIEETV,
udevId< Y ROEFMAICDOWLWTIE. man 7 udevZ BB L TLLEETL,

33 XY LD—=TURL—=FTNARADY TV b

ZARL—=FNAZAD—EBD AR A T TlE. systemd.mountZFAL CTTFNA R EY TN
BHIC. 2y F D=0 %ZREL TERTREICT IURELRHDET, CNE5DRATDTNA
ADI VY ZEATBICIE ZETIENENDRY FT—T X ML= FNA XD /ete/
fstab”Z 7 1 JLIC netdevA a3 vEEBMLEYT, RICHZRLET,

mars.example.org:/nfsexport /shared nfs defaults, netdev 0 0
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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,
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Fryas2X
|/OREDEKIE. £9. FrvwiatNiTNA1RDFvvazBRBLET, BXRT
NIERROD LB > FE. TN XABERZRRLEFITHA. CHIFERTI, TN
 IXxvyvyPa3IRX) EMUED,

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

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

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

42 Fy v FE—R

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

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

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

>4l Wi Ao 0
FARZAN—F vy aBAHRDFETTH. EFIAAI/O0E. FvviaZz/NT1/INZL
TKBAML—JICBERESTAEFNE T, COFETIE. BRICBHRAAATNERVE
FTAA/OICE2TF v v 22DV EWNNCHRZDERSCZEDNTETEFITH. REEFA
FNTT—ROFAHAIAABEKRT IFvyviaIX) BMEEL. BRAENILIIL—D
DS DFHAAHSDREICED, LATUIHBIMT R VWS REDHD £,

49 Fvv 2T E—FR|SLES15SP4



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 bcacheT /N1 XDty b7 v/
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,

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

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

5. XYY aATNARENYEVITTNAROAAEEERLIEE. NvEXVTTNAR%E
BEX vy a2ty MIEGLT, vy vl azxEBRNTIHNELHD XTI,

> echo CACHE SET UUID > /sys/block/bcached/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 sysfsZz{HEH T dbcacheDE&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 sysfs DE/NTA—X D) X ~ZDWTIE. /usr/src/linux/Documentation/
bcache.txt 7 71 ILDFAZ BB L T LI W FIC. 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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E3

T FryviarT—FWiE. EEORLEZBMNE LT ERWVASOT—270v 7D

E—-DMREENBZHATY, FvyvPaXZT7—FWICIE. T—270vIhMREFESNTVS
GRREEEST 27 h I T4 VBRI EINE T,

4.

4.1 lvmcacheDi&rK

COETIE. WMR—=XDF vy YT DEREREDFIEZHAL X9,

53

1. BRLWVEERLET. FILLWWEERT ZIHEEFEOWNVZFERL T, E2LVICLET,

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

2. ¥l aTF—AWVEERLET, COLICIE. BELWVASOT—2TOv IHERNE
nN¥xd, CONVDODHAZADF vy vl aDHA XKD, Fvyva/—ILLVOY 1 XL
LTHRESTNET,

> sudo lvcreate -n CACHE DATA LV -L 10G vg /dev/FAST

3. Frv vl aXaT—RWNVEERLET, COWICIF. FrvvlaT—ILXZT—2H%
MEhFzd, COVDOHTAXE. FvvlaT—2LVDK10005D1ICT ZHENDHD
9, Y1 XIF8MBTY,

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

CNETIERLIEAR) 2 —LO—EBEZRTLE T,

> sudo lvs -a vg

LV VG  Attr LSize Pool Origin
cache data lv vg -wi-a----- 10.00g
cache metadata lv vg -wi-a----- 12.00m
origin 1lv \s| -wi-a----- 100.00g

4, vy al—I)LWVEERLET, T—FWVEXEZT—RW\VEF v v aF—)LWICKE
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

> sudo lvconvert --type cache-pool \
--poolmetadata vg/cache metadata lv vg/cache data lv
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> sudo 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,

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

> sudo 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,

> sudo lvconvert --splitcache vg/origin lv

4422 EELWVEHRBRETICEFYv>a7—ILLVEHIR

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

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

> sudo lvconvert --uncache vg/origin_lv

4423 EELWVExFvyvIal—ILWVOBRAZEIR

TrvlalVEHIBRT D . BRElVeU VI EnfcF vy al—ILIVOmADHEHIBRETNE
ER

> sudo lvremove vg/origin lv

4424 FEHRIETR

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

T URD

LVM%@%@“% ETT—RIBRABEDERUENEMT 2BNHHD £, ZORERK
HIZET7 TV r—3>007ya, BRERE. RoIOXRYRABEHZTENS
To WWMELIFAR) 2a—LOBREZRMET DRIICT—FEZRELTLREIV, Ny
7w TR LTIMEREZRITLABAVTC I,

51 #EAR) a1 —LIYR—T v (LVM)DIERE

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
FEY3CIRHERDT, WMIEREICIGL THREBAR 2a—L(WV)ZERTEZXML—TU X
R=ZADRET—IL(AR) 2a—LTIL—TFNVG)ZIRHMLE T, ARL—TFT0 VI RT LY
BN—T12a>ORhbicINsDOWICT7 I ALEYS, RJa—LTIL—FIF22ULED
TARIICENBZENTEET, LD >T EHOTA XU FIFENSD—EFTLID
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, Afllld. 12071 RIMNEDETENTEYT Y FRAY F(MP)ZHD3DD
YIE/IN—T 1> a3V (PARTICHODNTVWET, CHUITEDARL—FT1 VI XTLIFENZE
NON—FT1>2aVICTIEATEEXT, GRITIE2DDT RIBNENENIDDYIE/N—
T4 aAVIDDPNTVWET, 22DLVMARY a—LTIL—FNVGC1IELVVG A ERINT
WET, VGLIZIE. T4 RT1D2DDN—T14>3a>eT14RI2D1DD/N—T4>3a>VhHaE
FNTVWET, VG2lIE. Ta RT20FED D2DODN—FT14>arhEaEFNTUVET,
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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,

LVMD#£\'94\'5¢:

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,

58 IR 2 — LR —2 v (LVM)DIRAE | SLES 15 SP4



Q iz LvMERAID
LVMIZRAIDL RNJLO. 1. 4. 5. BLUV6HHR—LLTWVWEITH. mdraidxFHT 3
CrESBOLET(ETE VI R 7RAIDDHEE] #BB), 7=7°L. LVMIZRAID
0B KL TILEYICEEL £, Chid. RAID OIF—ARMIAERIERY 2 —LEE Y
ETH(ELXDOHB/IBIOY IDBYEBTNARLEOTOVIICRYTENS)HT
9. RAID 1 ETLVMEFEALHEIE. S 5—0EE%ZEHL TEEI Ot X 2ZRIC
BEITBZENTEET, ENELDELVRAIDLANIILTIE. BFREIN-T XTI DIRE
ZBERITBIEN T RAIVT7 LA THENRELICGSICEEEICBM IS _CDTE
3. BET—EVHIRUEBIZEDET, WWMICIEZCDELSBT—EVHIHEHMAAETNTULE
IH. TNA ABEEREDFNNERATIE. COT—EVIFELSEREL £ A

ZEBMZLWWMIL— b7 71 IILY AT L

WWMEREIFY TR T7RADZLATIL— I 7ML AT LZERAL TR T L%

RET BDHE. /bootZ AHEDIELVM £ 7=IFIERAID/N—TFT 0 > 3 VICELE T AR EH H
hxd, #5LAVE, PXTFLIFEFHLEFEA. CON—Ta>a>O#EYT1 X
500MBT. #8771l X T LIZEXt4TY,

CNODEREE CHICLVMEFERAT 3 Z &id. SBREICERAINDR— LPCR/NRIEY —/N\T
FENFEITTHEELRHD XY, 7T—ER—X, BET7—hHA47, £F3a—F7«L oKV
DESICHERAKNTET -2 A MY IBHBHFE. WMAHFCIRICIIB £ Y, LWMZERTS
EWBN—RFRT1RAVEDKREBRT 7AWV AT LOERDEIREICED £9, 7=72L. LUM
TOERIFERDN—T 1> a Y TOERCIFERBZ CCICERELTLLREEL,

YaSTN—T 4 23+ DFERICE > T FRBSIUVBEFEOWVMIA L —CA T2z b2 E
BTEFEY, WMOREICEAT IR PFHFMBERICOVTIE. 2RXDLVYM HOWTO (http://
tldp.org/HOWTO/LVM-HOWTO/) 2 BB L T 2T LY,

52 RUa—LTIL—TDIER

LVMAR Y 2 — LT IIL—F(VG)IE. Linux WMIX—F 4 > 3> AR—ADHBES—ILICLF
o JIL—TAOFERRIRER AR—ZADSFHBR) 2a—LZERTEET, JIL—TRD
Linux WWMN—=F 1> a>id. BT RVICEET R D, TEIEBRT RVICHEET
BZEDAERETY, N—Ta>avFErETs AI2EEBMTZICILD. JIL—FDH
A XZIWERTEE T,
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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—FT0> a3 =20ty N7y T EBREITINELNHDGEIE. ROFIE
ICIREWVWE T, BEMICOWVWTIE. PEAHA Ry Bl10EZE It 2/N—k/N\—F 74> 3
F1 ¢ 10138 TEE@IT /N —F > 3 VETEOFER] 28R LTIV, RKEHD

Fo R EEN— T4 3V EEALIEVETORAR. COFIBERFYTLTL
T,

EN—T4a3>TINTVWEREWVWT 1 X DOYIER
[

|
’

N=T142arENTVWRWVWT A RINFARL =T VIS RXTLDA YA h—
IWHE(T— b)) TIIBVIBE. EDOT4 A7 %YIER) a—L(PV)E LTERT
BENTEXET,

N—TFT14>a>ENTVWERVWTA RVIESRITLLARNIILT TREHR] £ LTERT
SNB7H. EETEINTLE 7D, BE-TT7IEATND T BEEMED
dhFI,

a. BIlcNN—FT42a>hg8FEnNTVWBN—RT0 RV LEE2ERTBICIE. ZFOT~«
RO EICHBZN—T14>a>EIRTHIFRLE T,

b. REX VY FENTVWBN—To a3 FATSICIF. EDODN—FT0> 3227
IRIZELET,

3. EONRILT, R a—LEEZERLET,
BEOR)2—LITINL—TD) X SDHEDONRILICRTENE T,

4, [RUa—LEE] R=JOETFT. RJa—LT7IL—TDEMEZIJ YT LET,
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R a—AdIL—T DB
FY1—LTN—TE (V)

BT OAT UM X

4 MiB

HEAREET /S A

TR HAX  BES EE

/devivdbl 3.33 GiB Ext4 /i—F 13y
/devivdb2 3.33 GIiB Ext4 /i—F1ar
/devivdb3 3.34 GiB Ext4 /8—F1ar

B5H44Z:10.00 GiB
~ILF (H)

BIRLET /AR
FINA A A X BES TEHE

B+
£T&EM >

< kR
« £THEHIM

BERYAX:0.00B
FroEI(C)| | EA(B) R (N)

5. RUa—LIIN—TIFROLSICEERLFT,

a. N)a—LTI—T2%8ELET,
AVRAM=IEHIAR) a—LTIL—TZER L TWBHEIE. SUSE Linux
Enterprise Server® > A7 L7 7AW EELR) a—LTIL—FIIxL
Tsystem& WS HEIDREEINEF T,

b. PEUV 1M XZHEELF I,

PETA ZE R a—LJII—TOWETOy IO A XAZ2EFEZLF T, R
Ja—LIN—FIlH3ET1 RIZAR—AEZOYET Oy 741 XN THER
TINEY, EOHEEIT. 20RFETIKBHNS516GBETTY, BH. CDIEIFAMBIC

RESNE T,

LVM1TlE. LVZ &IZ65534T U X7 hETLAHAR—FLAEVLDT. 4MB
DOYIEIT VAT hTRALWY A X & L T256GBAAIEET L7z SUSE Linux
Enterprise ServerCEF SN BLVM2TId. MBIV X T FOBUCHIRRITH D F
Hhoe TVRTYEHNELLTH, WHER) 2—LICKTBI/0NT +—T > XUl
HFELFEAD. UMY —ILOEENEBL D £,
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O ==9EI /XTI
12DR) a—LTIN—TICBEZ YA XOYIBEI VAT M ERESER
WTLIEEW, FHIRERIITIVRT YR EZEBELHEVWTLIETL,

c. FIFRIEERYIER) 2 — LU R MT. TORY a—LTIL—FIZESH =L iLinux
LWWVMN—TFT >3 >%FRL. ENMzIoVv I LT, EN6DN—Ta>3a>%aiE
RLUIYERY) 2a— L)X MIBEBLET,

d. T7Z22)vyoIL&ET,
R a—LTI—=T)ZMIFFLWIIIL—THRRENET,

6. [RUa2—LEBE] R—IT. "InzoUwoL. FILWIIL—TH—EBTNZI %
BRLTHHE. 57 x20 v LET,

7. R a—LIIN—TZBEL TWBYIEBETNA XA ZHERT 5D, BEFO T L4
TYaSTN—T > a+xRAE R a—LEE > FSE > Physical Devices (27 /N
2)DIBICZ )y I LET, FIET2Z0) v L TCOEEZEALFT,

T S~ 712V B

LRFLE2— RYa—~sdI—7: /dev/DATA
~ M sles15spltwd = Q) RERY 21— L ) WER)2—L4 (P)
* L n—FF2y
» vda FIMA M4 F WS @8R .
> vdb Idevivdbl  3.33 GiB DATA @ PV
ERf\ID fdevjvdb2  3.33 GIB DATA 0 PV
R)2—LEE Jdevivdb3  3.34 GiB

| bcache
B3 NFs

btrfs

vda2
FIAAYST
AU A —ILOBE
WE

TE.

[ ~7 (1) | | HIER)

[ 5.2: DATAL WS &FIDHRY a—LTIL—TAOYERY) 2 — L

R a—LJIIL—TFDOER | SLES 15 SP4



53 #wIERY 21— LDIERK

WIEARY a—LlF. N—RT4 RV LERICEEO - ZRMHL£Y, COERZERTEE
ICTBICIE. REBER) 2—LEZEETIHNELHD £, HBEBEAR) 2—LIXEED/N—T+
2avIUTED, 73—y b7 MHDEBETT,

YaSTIXA—FT« > a3+ %FERALT. BEOR) a—LTIIL—Th55HmERY 2 —LEERL
F9, EBRUA—LIIN—FIIVHBLEDHIDDHERY 2 —LEEDYTTLLETETL, R
Ja—LTI—TAOEZEREFEVRZTET. BDBICHECTHLVLRER) 2a—L%F
BTEXY, WMRIEBAR) 2a—LZAFa>Too7AOEDa=Z>Jd3cickoT #F
BARERESIEEBI 2 YA A THREBER) a—LEERTZIZEHTIETEELCIFS.3.1
B oy yoeyaZ v UmER) a— L) #BER),

e BEDRYa—L: (TT7AIER)2a—LOBEHIFELICEIDETONET,

o T =b: COFRERY a—LiE. PURYa—-LBAICFHNEThIEEDOT—ILT
Yo YVRUa—LTIF. BRELGEHZEOT—IHSAYTIVRTEIDETSRIL
NTEET,

e YRV a—L: R a—LIZEBR) 2a—LELTEREINE I, CORY21—LT
3. BEBEFIZS > T—IDS5F U TIVRTEADETONED,

e SS—-VyvENAR)a—L: COR)a—LlF. ERELIEBOI S —TERINE
ED

FIE 5.1: SRIBARY 12— LDKE
1. YaSTzREH L TN—Tv > a T ZHREFT,

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

3. RUa—LEERTZRY a—LTL—FHBIRL T, HEAU 2— L HIEAY 2—
LOENOIEISERL £,

4, LENCAR) 2a—L%EANL. BERY 2—LEBRLEST (O >IOES 3 =R
)a—LDFEICDOWVWTIE, 5311 ooy a v omiER) a— L) #88BL
TLEETW) INTHEITLE TS
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64

IR 12— L% DATA ICEIN

E2a0]
FRIER) 2 — L
[FocaL

4]
o BERU1—L

Thin 7—Jb

~IUT (H) oot Q) | BEBEB) || RN

5. R aA—LDYA XL, EERANSAT 2RI ENESIHZHEEL LT
AbZATR) 2a—L%ZERTZI L. T—RIEROYVIER) 12— LICOBEINET,
CNSOYIERY 21— LABDN— R T RTICEET ZBE. COMBEICED. Bid
ABELVEAHDNT = XN EELFT(RAID 0% LK), FIATREGEAZ FS
A TEIE. MER) 2 - LOBERLTY. T 74 M) EBOR +Z1 TZ2ER
LBVWERETT,
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65

SREERYa— A% DATA ISBHN

HA4Z
* BAYAX (9.99 GiB)
| HRFLYAZ

ARFAT
¥ Hax
1 ~||4KiB

| ~L7 (H) | Fo UL (C)

B3 @) |[ "W |

6. REITR) 2a—LDEENZEIRLEX T, CCTHEIRLIERNBIZ. RO 70O7DT
TAIMEICDARELEX T, BEIFXRDFIETEERRRETI, HHHBVESIE. RAW

R a—L(ERT A=<y F)ZEZERLET,

IR a— L% DATA BN

&l
O ARL—FTAV T AT L
F—HBLT ISV T T r—say
20uF
| EFlEE/ A —F a3
o mELALRY 12— A (Fa—=v R LALY)

~ILT (H) FrtI(Q)

R5® || %~ |
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7. 74—<IX VAT 3 >T. N—=FT4>a>%T7+4—<I Vv bTB3EERL. 771>
A7 L%ZBIRLET, A7 a3 AZa—DARBIF. F77A0IIL AT LICE>TERD
x99, BEIE. TIAINMEZEETIHREIEHD FE A
IOV EDAT VDT T =T33 vETT 052 BRLTHE. XUV
FRAEEFEIRLET, FstabA 7o a %20 )wo LT CORY 2a—LORHR
RIOVNATa>mE8MLETD,

8. TV )vILET,

9, ’inzo)wo L. EEN—EINBZ=zWRELTHS. T7Z20)vILET,

531 >>7OESaZ>UmiER)a—L4

WWMERIER) 2 —ALlZ> > 7O aZ Y JugTe (A F>ay), 7O azZ>i%
FRTDL. FIAMREAESIEEZBI 21 ADMRBER) 2 —LEZERTE X9, FEOHK
DR a—LBICFHLIERERBEN S ENE S > T ZERLET, >R a—
LIFBRAR) a— L LTER SN, BREICHLECTO > T=ILHSEEAEOHTENET, X
bL—CEEZ X MIROBVWAETE D HTRIFTNERS BB 27BE. VT
FEMNICILRTE XY, O 3= PRY) a—LALlk. SnapperCEEAIRER I Fv S
YayvbhbbHR—FLET, FHEHICOVWTIE. TEEH F1 . $B10ZE SnapperzERAL 7
PRATLOQEERERFTy T ay NEE] ZBRLTLIZE,
>o7OeSazZyImEBAR) a—LERETDICIE. FIESL FFER) 2—LDEE] D
SRBAICIRE S TEEEEDE T, R a—LRXATEERIZFIEICHE-T=56. BFHR) 21—
LBEFRESIC. v oR) a—LFRIFy > T—IILEBRLE T,

7=l

COFRER) a—LlE. Y 2RY a—-LRBICFHSNICEBEOT—ILTY, >R
Ja—LTI. BDERBEEHZZOT—IHSFYTIVRTEIDHTEZIEHTER
ED

\o

PRV a—-L
RU2—LIEBERR) 2a—LELTERENE T, TORY2—LTIH. HELEEITS
DT FITIVERETEIDIETONET,

O == /5221803y >7OEYaz v IRy a—4
VSRZTL 7O 3 VIR a—LZ2fERT3ICIE. VSR Z2ERTZII Y
T=INEeD VR a—LZ1DDISAZ)Y —IXATEBIZHENDHDFI, Chi
ED DURDA—-LED YT ZBICEAL/ — FICHHRNICY DY FTEX T,
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53.2 =S—UYyyEntfzRY) a—LOIERK

BEOZZ—%Z2FRALTIO2OREBER) 2 —LZERTETE I, LVWMIE. TEOYIER 21—
LICEZAEN=T—E2D B OYIER) 2 —LICERICSS—U >IN L5ICLES,
D= 1D2OYIBR) a—LH U ZvalTH, BERV21—LEDT—RIZTIEXT
TFEY, LWMIE. E7O0CR=EBI3-0000 771 IILBREFELES, CoOJ I
REI - CORPAZRITROR) 2 —LEFHICOVWTOBERNAGENE T, TI7A4ILET
& OJ T RV (AIETHNIEI T —CIFRDT 1 AO)NREFESNE T, 2L, EXEYE
XEVBREDORDGZHRZOJICEETE XY,

REDE A, FHARRIS—FKREDR FICIE. T@F] (FERAID)DmirrorimiBR
Ja—LAt. raidlfgIBAR) 2a—LHDHD X,

SS—) VI ENERERY a—LEERLIZS. S5—U I SNEHRERY 2— LT,
7O T4 Tt AR, HIBRG E DIZEDIREERITTET X,

5321 =5—1)>JENTIERAIDGRIER) 2 —LDEFE

TSy EneAR) a—LZERT BICIE. lvcreateAY Y RZERHL X9, XA
Tl RUa—LJIL—7F Tvgl] ZEAT3. Tlvll EWSERID2DDIS—%ZFEAL
T. 500GBDHER) 2 —L%=ERRLTULWE T,

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

CDEOSBRBBARY 2a—LlE. 771N RATLOAE—Z3DRMETZVZ7R) 2a—L(R
FSAETRL)TY mA T avid. S S—0O8=ZEELET, LA TP avid. @#ER
)a—LOHA X EI/ELET,

FRIBAR) a—LAlE. 774 MM X THB512KBOEEFICHEISNE T, BRZ Y1 XDHE
WMHAMERIZEIF. -RA T a>E2FRLEY, COAFTa>n&kic. BNOERT M X%
XHNA FBEMATIEELTLETVL, £7ld. lvm.conf7 77 )LDmirror region sizeA 7
2arvERELT. BAHDOBEET A AEREI DI EHTETET,

5.3.2.2 raidlsgERY 21— LDHTE

LVMIZRAIDZ H#R— b L TWS 7. RADIZERALTI S -V JZRETERT, D&
SRREICIE. FFRADI S— B L TRDL S BHRH B D 7o

o LWWMIE. BIT—IX—JICHLTEREICAELARE Y by IEEE#IFLTED,
NIC K> TEERIGEEND R LET B,

¢ ST—AX=V—HBNICTLADS5DEEL. Y- LTRICREIZENTE S,
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o —BHOBBEICT LA THETE 3.
° LWM®RAID IREIERFy T¥ 3y badR— 55,

—hH. CORATDIZ—) VITRETIE. 7RI NIzR) 2—LTIL—TRICHKE
R)a—LEEHRTAZCIETEEE A
RADZFER LTI S—AR) a—LZERT3ICIE. OOV REREITLED,

> sudo lvcreate --type raidl -m 1 -L 1G -n lvl vgl
BA T3V |INTA=RIZIFRD K S BEENHD £,

° _-type-raidlZIEEITAIMBENHD XTI, FBELABVE., BEOEI A 2T
ImirrorHMERA TN, JERAIDS S —HMERSNE T

° _m-= 5—@%(7&?5%[/&3_0

L-FREBAR) a—LDOY A X EIBEL X T,
o n-COFAFarEFERALT. HREAR) 2 —LDAFIZIEEL X,
e vgl-RIEBARY 2 —LTERINZ R 2a—LTIIL—TDEBITT,

LVMIE. 7L ADET—2R) 2a—LICKLT. 1D2OII ATy b YA XDFHER) 21—
LZELE T, S T2 ENR) a—LDR2DOHBHE. WUMIF. XX T—X%ZR7E
TBRDRY 2 —LZ2DEKL T T,

RAIDFEIER ) a—LZERLTcS. —RNAHER) 2 —LERLAETEDR) 2a—L%
FRATEEY, 77171 HRBLEZTSENTEXRT,

54 FEIL—RWMARY a—LTI—T0B&EH7 0
T 71t

JEI— BWMA) 2a—LTIWN—FDT7 0 T+ TILDEMEIE. /etc/lvm/lvm.conf T 71 ILE &K
Urauto activation volume list/NTX—ATHIELE T, 774 L TlE. CD/INTX—
RIFET, IRTOR) a—LHT7I0T7107LENET, —BDR) 2a—LIIN—TDH%ZT

7471 TBICIE. EDLFIZSIARTEHATEML. AV TRYID XY, RICHlZRL
9,

auto activation volume list = [ "vgl", "vg2/lvoll", "@tagl", "@*" ]
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I) X b%Zauto activation volume list/N\TX—XTEERLTHEES. RDELSICMEBEEINF
ED

1. BHRIER) 2— L. RYICZOU I MBS L THESRINE T,
2. —HLABWES. HBIER) 2 —LIET7IT71 TIbThEE Ao

T AT FEIL—RLWWMARY 2 —LT I —F1F. PR TFLOBEHE ICdracutick >

TEIMNICT VT TIETNET, CONTA—=RIZED, SRTLOBREERFICIRTOR
Ja—LIN—T%2T7 0574228 H. FRLIFEELLIFIL— MR 2—LT)L—
TOHETIT4TICTBEHTEET,

55 BIFOR) a—LIIL—TDHY A IXEZE

R a—LT7IN—=FICE>TRESTh ZEEIE. ¥ERY 2 —LZEMTELICL>TULD
THILERTETE T, N PXATLOTBRTH-oTH, T—EXZFHTEHIEHRET
TEET, CNUSED. TIL—FICEHER) a—LZEMLEED, BEFOR) 2a—LOHTAX
ZHERLICDTEEY, 5618 GHER) 2—LDOT A ZZE] Z2BRLTLREEIW,

oo MR 2a—LZHBRL TR 2a—LIIN—TOHA X ZMHNTBHEHTEE

Yo YaSTTCHIFRTE 29BN 2 — LlE. REKREROYIER) 2 —LTIEIFTTY, HEER
ROYRERY 12— LZHERT3ICIE. ROOATY Y FZRITLF T, PE RangesFICRIRENT
WBN—=T« 23> WRERY 2—L)DMERFDHD T,

> 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. YaSTEESL T/N—FTr a3+ 2BTEJ,

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

3. ZE T 3R ) a—LJIN—T=FRL. WER) 2—LRZTZBMCLT ZEZ Y
w2 LFEJ,
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R)a—ATI—7 [dev/IDATA DH A XEE

EREIEER TR BIRLAT AR
FIAR 4 X IS FEE FRAR HAX S EE _
fdev/vdbl 3.33 GiB DATA @ PV
[devfvdb2 3.33 GiB [ DATA® PV
fdevivdb3 3.34 GIiB DATA @ PV
&>
LTEBM >
< Hi
2 THEHIG
BEt1X:0.00B HERT1X:9.99 GiB
[~z m)] et Q) | ®2(B)

4, ROWITNHDBRIFZITVE T,

o BN 1D XTIFEHOYIERY) 2 — L(WWMIN—T« > 3 >)ZF AR gE L ER
Ja—LURDOERLICYIER) 2a— LY MIBHTELICED. R
Ja—LIIN—TFO% A XzikL £75

o HIBR: 1D XIIEHOYIER) 2 — L(LWWMIN—T« 2 3 2)&:ER L YRR
Ja—L) XD SERREEYIER) 2 — LU XA MIBETEZCICED. R
Ja—LTN—TOH 1 Xz L ET,

5. 8727 )vILET,

6. INZEI )y L. BEN—EINBZezWEBLTHSE. TT727 Vv I LET,

56 HIBARY1—LOYTAXEE
R a—LT)I—RICHBRIgELFRERBDIEIEITIH 56, HIEBEAR) a—L=xIEL

TERARAERE T CENTEET, Fow KU a—LOYA XEHNALTRY 2— L
G~ T OFRERHL . OREBR Y 21— LTEATESESICTFLHTEET,
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Q iz US>y TOYAREE

R a—LDYAX%ZHRNTDE. TDT 7ML AT LDY A XHYaSTICL > TH
BMICHRNENE T, BEYYYFENTVWBR) 2a—LOY A% 2510421 T
(DEDIYTYRRIOEETEBZNESWE. T7MILSRATLICE>TERD T,
FSA VIEEYR— T 3T 7L AT L. Btrfs. XFS. Ext3. &KX UExt4T
ED

FUSAUNEYR— T3 T 7 ALY AT L. BtrfsDHT3o Ext2/3/47 74
WO RTFLERNTBICIE. TURTYNTEIURELRHDET, XFSIFT 7LV AT
LOfENEYR—F LBWESH. XFSTT7+—< v bINfR) a—LISBNTE £
Ao

1. YaSTEEESIL T/N—Tr a3+ 2BTEd,

2. ZONRILT, R a—LEEZERLE T, BIFEORY 2 —LT7IL—-TFDI X DA
DNRILCRIRENE T,

3. EEYSMEBR) 2 —LZERL. YA XEZEZIUYILET,

[dev/DATA/LOCAL DY A XZEHE

HaAZ
o BAH4X(9.99 GiB)
B/h 4 X (124.00 MiB)
HAGBHAX

BAEDOHAZ: 9.99 GiB
T A 36.02 MB

~ILT (H) *oven(C) | BaE) || mAm

4, RDFA T2 3> D12=ERALTENDOY M XA Z2REL XY,
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* BAYAX. wHER) 2—LDTFA X%, RUa—LTIL—FDEDMEEE ITNT
ERIBLSILERLET,

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

e hRALYALX. RUa—LDOFLWHAXEZEBELEYT, LICKRRTNTVWER
IMED S RAREX TOEHBEADEZIEE T D2HLENHD £J, FO/NA MMIIFK.
XANA FZIEM. FHNA MSIFG. TINA MIETEENENEBLE I (&
& 2 13206),

5. OKeZ vy o LET,

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

57 R a—LT)I—7F7=3mER) 2 —LDH!
153

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

1. YaSTzE# L T/N—Tr a7 ZzRAETE T,

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

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

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

5. Nz oy LT, HIRENIEARY 2a— LT IL—TH—EBERREIN TS C L ZzHE:R
LEJ, BIBRIZFREBET > b TRENE T, T7Z22 v ILET,
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58 LVWMIOY > FDfERA

VMO Y ROFEAOFHICOWVWTIE. XOXRTHAINTLERZEIAT Y RDY=a7)L
R=UHEBBLTLIETV, IRTOIOYY RidZroothf¥ETEITITAIMNELDH D £9, sudo
COMMAND%Z fEFR 9 2 DM (HELE). EfEroot LTEITLET,

LVMav >k

pvcreate DEVICE

LVWMTHEEAR) 2 —LELTHERATESLSICT /N1 X(/dev/sdblR &) Z #IHAE L
X9, BELIETNARLEIZC T 7AWV AT LADEFET D56 EENRRINE

Fo blkidh' 1 YA R=ILENTVWBBEICOA T 7AILETTI VR E—=ILENTVE
J). pvcreatell K DEIFED T 7ML AT LOBENERINDZI L EZEZITHEWT
<7123V blkidhMEARIEETHLIGE. pvcreatelC K> TRIHEENERTNT ., &
EBLICT7AINS AT LDKRONZHZEDHD £95

pvdisplay DEVICE

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

vgcreate -c y VG NAME DEV1 [DEV2...]
BELEIDUEDTNAZTY SRR 2a— LT IL—T=El L £,

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

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

° degraded- T 7 A bDT7 O T4 TILE—RTY, BRIV 2—LETIT171t
TR1HDTRELRILDARYENH 215G, —EBOYIERY) 2 —LHBKELTWV
TH. TOHRBAR) 2a—L%ETIT14TILTEXT,

® partial - LVMIX. —EROYIERY) 2 —LHELTWVWTH, R a—LTIL—7F
D7V T4 7zl AET, IENRBER) 2 —LHDSEELRYIEER 12— LHK
EBELTWBIGE., BF. TOMREBEAR)2a—LIET7IT7071tTEY. T5—42—
Ty ke LTHRONET,
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vgchange -a [ey|n] VG NAME
R)a—LIIN—TELUVEOREBER) 2a—LEABAIBICT V771 7 (-a ey) £7=I1E3E
774 7(-an)icLEd,
VI RRZADKR) 2a—L%ETIOT14 7T 3EEE. BTeyA T a>azERLTLKE
TV O—RRVUTETRIDA TSI oNT 74 MTHEREINE T,

vgremove VG NAME
RUa—LT7IN—TZHIRLET, COIXY RFZEATIHEIC, #mER) 1—L%ZH|
PRLTRY a—LTIN—TZFT7I 71 TICLTLLIZE L,

vgdisplay VG NAME
BELEAR 2a—LIIIL—TICATIRRERTLET,
R a—LTIN—TDEHNET I X T > bR T BICIE. RDELSICAALET,

> vgdisplay VG NAME | grep "Total PE"

lvcreate -L SIZE -n LV NAME VG NAME
BELEY A XDHBER) 2a—LZERLEF T,

lvcreate -L SIZE --thinpool POOL NAME VG NAME
R a—LTIL—V6 NAMED 5. FEELTH A XD > F—)bmyPool Z1ERL L £ T
ROFITIE. R a—LTIL—TLOCALAS5GBDH A XD > F—ILZ=VERR L £,

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

lvcreate -T VG NAME/POOL NAME -V SIZE -n LV NAME
7—JLPOOL NAMERRIZ Y VERIBRY a—LZERL £9, XROFITIE. R a—LY
JL—LOCALED ZF—)LmyPoolHh51GBD > VR 2 — LmyThinlZERL L £ 9%

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

lvcreate -T VG NAME/POOL NAME -V SIZE -L SIZE -n LV NAME
ST DERE S VERER) 2 - LR Z1IDDIN Y RICKE TS LHTE
EC P

> sudo lvcreate -T LOCAL/myPool -V 1G -L 5G -n myThinl
lvcreate --activationmode ACTIVATION MODE LV NAME

RERUI—LOTIT1 HEDE—FERELET. ROVWTNHOEEIRETE &
¥
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o complete-RIEBARY 2a—LlE. TOIRTOYERY a— LD T I T4 TRBEIC
DHT I T4 TILTELT,

° degraded-T 7 # I bDT7 T4 TILE—RTY, BEBRV2—LET I 7171t
TR1HDTRELRILDARYENSH 215G, —EBOYIERY) 2 —LHBXELTWV
TH. TOREBER) 2a—LETIVT4TITEFET,

* partial - LVMI&. —ZBDYIER) 2 — LD TELTWTH. R a—LDT Y
T4 7btEHAET, COBE. BERY 2a—LO—PHIMERTETHRLAD, T—
ANEKRTZEDHDET, COF T aVIGERBIIFRLEFLEAD. T—4%
BRI 3EEICRIDODEHHD £,

activation modefEA 7> 3 >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
BELEHER) 2 —LICKHLTRFTyFoay bR a—LZzERLET, YA XF
Toay(-LERlE--size)ZIBELAEN S TBE. ATy ToavbEo X Fv S
3w hr LTEREINE T,

lvremove /dev/VG NAME/LV NAME
RIBEAR) a—L%xHBRLET,
DAY REFERTIRIC. HBERY 2—L%Zumount I RT7UY U MLTH
LTLREW,

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

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

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

vgreduce VG NAME DEVICE
BELEYER) 2a—LZBEDR) a—LTIIL—THhS5HIBRL £95
MEARY) 2 — LHHIER) 2 —LICK>TERAPTHEV 2R L TSV, £H
FDIFEIE. pvmove XY RZEFRAL TT—XZROYIER) 2 — LI T Z2HEH
HHFT,
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lvextend -L SIZE /dev/VG NAME/LV NAME
BELERERY 2— LY A X%ZLRLEF T, DR, FHFICERABEICK > /-8
ZERT R 771NN RATLZIRTZHVEDH D £9, FHFMICOVWTIEE2E
(74NN 2AT LDOY A ZAZEE] #BRLTIETL,

lvreduce -L SIZE /dev/VG NAME/LV NAME
FBELHREAR) a—LDOY A X =2 NINLET,
R a—LEZHENTZEIC. FTT77MILRATLOY A Xz NLTLIEEVL, £5
LBWE. T—RZKS5 VRO HD £, FMICOVWTIEELE (D707l 2AT7 LD
HA2AEE] #BRLTIIETL,

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

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

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

® /etc/lvm/lvm.conf Cactivation/udev rules = 08 &K Uactivation/
udev_sync = 0ZF/ET Do
lvcreate <Y > R T--nodevsyncZi5E L TH. activation/udev _sync = 0K
BILERICED XY, CDHEH. activation/udev rules = ODTREHNNBET
ED

o IZIEZHDM DISABLE UDEVEERET %,
export DM DISABLE UDEV=1

CDHLETH. udevh 5 DBHDEMICKED £, ITHIC. /etc/lvm/
lvm.confDudevEEDFREIS TN TEHRINE T,

5.8.1 OV RICKBHIEBEAY 2 —LDOYAXZEE

WIBARY 2 — LY A XZEICIEZ. O Flvresize. lvextend. & &L UlvreduceHMER T
NEJ, BXEATOIUIIDOVWTIE. CTNEOFEAT Y RDOIYZa7ILR=JEBBLTL
7280 WWEILKT BICIE. VG EICHRBRERFERAR—=IDRITNIEED FH A,
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WER) 2 —LZIKTIIHNT BHE. YaSTN—Tr > af=zERITZczs8oHL
9, YaSTZEATB L. EDRV2a—LDT7AINIRTLOYA XL BEEMICAEIN
9,

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

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

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

> sudo lvextend -L +SIZE /dev/VG NAME/LV_ NAME

SIZEDZEIE. 10GBDO &K SIS, #HER a—LICENMLI-ULWVAEZIEELTLIET
LYo /dev/VG NAME/LV NAMEZ%. /dev/LOCAL/DATAZR ¥ DFRIEAR') 12— LADLinux/V X
ICANEZEY, H:

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

4, 77 AN AT LOY A X ZHELE T, sFHICOVWTIEEL2E 77127 LD
YA AZE] 2B LTLIEETV,

5. 771 RTLZR VY MERLIBEIZ. BUOYUYFLED,

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

> sudo lvextend -L +10G /dev/LOCAL/DATA
> sudo btrfs filesystem resize +10G /dev/LOCAL/DATA
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SRIBARY a— LY X &=HENT BICIT:
1. RV —ILZEE T,

2. SRR a—LICBtrfs 7 71 ILAEENTVRWESIX, H/IEBAR) 2—LEI TV ME
BRLET, IRETS > (XenVMABE)BICIREINTWVWR 7 7ML AT LREENTL
3B81E RAIVME S vy bR TV LET, XFST 7MWY R T LZERLTWVWSR
)a—LDHY 1 XIFENTETEHE A

3. 771N AT LD A X%RABLET, SHFMHICDOVWTIEE2E (7L A7 LD
YA AZE] 2BBLTLIEETV,

4, HERIAVY—ILOTOYTRIHRLT, XOOAYY REAAL. HER) 2 —LDOHYA
AT 7AW AT LDY A X FTHRINLFET,

> sudo lvreduce /dev/VG NAME/LV_ NAME

5. 77MIIWNSRTLZT ORI L TH-HZEIF. BUNI Y FLET,

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

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

O EXR1DOARYRTORY 2—LET 7T ATLOD
1A XEE
SUSE Linux Enterprise Server 12 SP1h'5. lvextend. lvresize. & &
U'lvreduceT--resizefsA o a VB R—bENBdLS5ICB0DF LT COAT
avid. RUa—LDYAXEZEETBRENTTELS, 774NN RATLOYAIHE
BLEY, LA > T LEIZR T lvextendd & UlvreduceDBliE. KDL SICEITY
53EHTEET

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

--resizefsid. ext2/3/4. Btrfs. BLUXFSOZ T 7ML AT LTHR—FENE
o COATa>EFRALEBtfsOY A XZEIE. £ LERTIEFFT IR TULARL
f=&. SUSE Linux Enterprise ServerCD#HAIEET T,
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582 WM*xvv>aR)a—LOREA

LVMTIE. ABREDEERAR IOV I TNA RICH LT, @8FRT Oy I F /N1 ZX(SSDF/N
ARBE)V 2T MNYIXVY Y aFETAMRAIIL—F vy a2 LTERATEET,
FyrvPamBARY a—LR1 Tk NBEDEREWVEZFEHAL T KBREDERLZLVD /N
TA—XVRAZzAEELESIEFT,

WWMF v v U IERETBICIE. Fv vV I TNAREID2DDRBARY 12— L%1ER
FTRIMNEDRHD £9, KBEDHER) 2a—LIEFvvirJBEICERIN. NEEDR
Ja—LlFF v v UIXRT—R2OREICERINE T, TN52D0DKRY a—LAlF. 7TD
R)a—LEBILAR) a—LTIL—TICBLTVWRRERHDF T, ChE5DR) a—L%EE
BL7=5. Fvvial—ILIZEBL TmDAR) a—LICEGRT IHNELRHD £,

FIE5.2: ¥ v v aREBERY 12— LORE
1. TDRY 2 =LA ELEFELBVWEEIF(EERRT N1 X EISERL E T,

2. YA a—L%Z(ERERBET/INAADS)TTOAR) a—LHETBR) a—LTIL—TIC
EBMLT. YEBAR)2a—LEICF Yy aT7—2R) a—LE2ERLE T,

3. FryLaXaF—4RY a—LEEELET. T X FrysaF—2RYa—
LD1/1000ICF BN HD £, &1 XIZ8BMBTT,

4, Xy vy aT—RR)a—LEXRT =R )a—LZEFxvvaS—)LR)a—LAIC
ma L&,

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

5. ¥ v v al—ILETTDR) 2a—LICESREL X T,

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

LVMF v v VT DOFMICDWLWTIE. lvmcache(T) DR Za7IR—=SHEBBLTLIEET WL,

59 WM2R L= T2 bADRTHF

BT ARL=F TPV bDOXRT—RICEIDETONBIERMTOBVWEF—T—F
FIBAETY, ¥ =2AT3 . ERHFITOBRVWRITDUI ZWMR ML —2F T
TEDRAET—RICHRATBILICE>T EN5DA T/ bOIL IS 3V ZBRICHE
BESICTETEET,
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59.1 LVM2%2ZJ OfER

WM2Z b L—=2F T2z T MR T =2 [FTTc5. EN6DRTZARY RTERLT RO
RRVZEMTEET

e BEDRITDODBEICIG LT, WIBITBWVMA TSI EBIRLET,

* METFAIRNTRIZEATZEICED, Y—NETT7 I 70 TICTBR)a—L
JIN—TEmER) a—LZzHEL T,

e OXYVRATHRIZIET A CICED, JO—NILBRET7IILDREZLEEZTLE
ER

ARYRZAYTIMAT O 27 b Z2E8RT 30D 2T 2FEBLT. ROE\EEZRITA
N3N TEEXT

o ATV DU
c B—DATPI I MNEINE—FTI U MIERTBED)

FTVIY M RERITBERAB LI, —BTRYE— FSNTVEE Ao 3IBOREH
%, UZ FAOEE RIS, BEIHEERL. SIBOBNDA YRR RERET S
CICE > THRRTNET,

BIBD &1 THEKICH BAREMA B B BE. ZTOFICT v FY—2(@)XFEMIFTL
REWIEZIE. enytag)e TALSNOEER (@) OFEMIEL TS 3>TT,

5.9.2 LWM2&2T D{EMEN
WWMTR S %2 EATI3ESIE. UTOEHZEEL TSIV,

HR—=FIhTWBXFE
LVMAZ T DT — RIZiE. ASCII AXFA~Z, hXFa~z. HF0~9. TE(). 73X
(s NA T2 BEUVEVAR()ZEDZENTEFEXEY, 7T—RZ/N\A1 T VTS
ZCIETEEFREA. BRIBXFXFTANTEET,

$H—FTHTVWBR FL—JF TSI b
2RI TEBDIE. WWMDYEBRY 23— L, KU a—LT)L—F, RIERY2—L.
BEURERY 2— LI XY FTT, PVEIE. ZORY 2—LTL—TDXELTF—
RIRESNET, R a— LTI~ TEHRT 3 L. ALLIPERRY 1— LHOX
JoHIREINET. RF YTy MIIRTEMISNEEAD, TOF TV b
ERIRHITEET,
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WWMIFA T2z MM EDTARI T A=y bRETZHR—FLTLARLDT, X
JRHITTEE A

593 OXYRZA2TDHRIEX

--addtagTAG INFO
LWWM2R b L—=2F T MIRTZEMDOED. T2J 171 )LFET, fl:

> sudo vgchange --addtag @dbl vgl

- -deltagTAG_INFO
WWM2Z b L—=SA T T b5 RTZHIR(DED. T2 TEE )LET. A

> sudo vgchange --deltag @dbl vgl

--tagTAG_INFO
TOT4 TEIEEIET VT4 TICTBR) a—LTIN—TFEIFHER) 2 —LDUR
P ERDIALTDICERTZFTZHRELE T,
ROBNCRT AN FZ2ANTBE EBEDHIIC—HIT 32T 20 DR 2a—LH7
IT4 IO ES,

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

594 F|RET7A1ILEX
LSORETIE. BEOEAIHITEREAETLET,

5.9.4.1 lvm.conf7 71ILTDHRRA MEERTDBEML

XD I— K% /etc/lvm/lvm.conf 7 7L ILICIBINT 2 Z &IC&L D, /etc/lvm/
lvm_<HOSTNAME>.conf 7 7 A JLTHRA MIERICERINTWVWBRA ST ZBMICLF
ED

tags {
# Enable hostname tags
hosttags =1

}
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A RD/etc/lvm/lvm <HOSTNAME>.conf 7 7 A ILICT VT4 RX—> 3> A—RZANLF
Fo 59431 17074 RN—2arvzEsmd sl ZBRBLTLIEEL,

59.4.2 lvm.conf7 7M1 I TCRRA MR AT EET 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" ]
}

}

5943 7UTaNR—2a EEERITD

/Jetc/lvm/lvm.conf 7 7ML 2 BET D . XTICEDVWTWMBRIEBR) 2a—LExZT7 0747
ICTEE,

TEFIAMITART ROA—FZT 7 ILICEML T,

activation {
volume list = [ "vgl/lvol0", "@database" ]
}

@databasex CERAD R Y TEZIHEZFT, RAMIBESNTLWBRIRTOEIICRT %—
BEEBICIE, "ex"ZERLE T,

FOTA4NR=23 ATV RIE. A a—LT0 NN —TEHmBR) a—LDARXT—XTHRES
NLTUWLBVGNAME. VGNAME/LVNAME. F7IZ@TACEBEZEITWVWET, R a—LTIL—TFk
EERIBIIN—TE AR T—RETH—BIBHFEDHT I T4 TICHEDFT, —HLBWVE
By T7AIETIETIOT1TICBDEHA.

volume listHAFEEER T RAMIEZITNERINTWVWBR L. RAKRIDBARZRT—RETI|C
—HTBHEDHFR) a—LIIN—FELIEHEBEITIN—THT7 071 TICBEDFT,

volume listBAEBZINTUVWTHZETHD. RAMIFZITHEERSINTVWEAEVWE, 7I9T1 7
ICZZD EFHE A

volume_listh EZINTUVWERWVWE., VDT I T+ F1ICHIRISBEINEFHA(TRTEHFAIN
£9)

82 B|E T 7 JLH#ESL | SLES 15 SP4



59.44 HBEOKRIANEHET7AINTTITAR—aVEBFEERTD

lvm.conf 7 7M1 ILTERRA M ZTHREMCHE>TWVBIBEE. RAMDERET 71 JL(/etc/lvm/
lvm <HOST TAG>.conf) TP I T4 R—>a3 Y A—RZFERATEFEXY, 7exiE. =10/
etc/lvm/T+4 LT FUIC. 2DDHRET 71D HBELFET,

lvm. conf

lvm_<HOST TAG>.conf

A=K7 wFBIC, /etc/lvm/lvm.conf 7 77 IILHAAO—R T, 771ILARADIA
TORITHREDVNVIEINE T, RA M ITHERINTVBIGE. B&ET S/etc/lvm/
lvm_<HOST TAG>.conf7 7 IILAAO—RFENFT, FEDRE I 7 MILIV M) ZREKRT S
B, RYNUCEHRRASRIT T 7AIDBRRENE T, HWLTlvm.conf 771 ILHEERTI N, =¥
IC—BL7-BFrTIELEL 9% lvm <HOST TAG>.confZ 7T ILINT. I HRESINT-IER
CITHEDIEFZERLET, CNICEL>T. RERICBRESNIZTDT 71D RIICIKRERS
NET RAMRTT7AILTHLLWEZIDNRESND & BMORET 7ILHO—RTh
£,

595 S RATHEERTITA4R—2a3 FIICXT ={ERT
%

BEABRIANEDT I T4 R—2 3 UHIIE. /etc/lvm/lvm.conf 7 71 )L
Thostname tagsA 7> a>Z BT B L TRETCETXT, NI O—NILEREICKS
L3I ALT7 7MW 20 ZRZRADIARTOOAYE 21— THERALET,

1. 7TFAMI T4 X T XOO—R%&/etc/lvm/lvm.conf 7 71 )LICEIIL £,
tags {

hostname tags =1

}
2. 77M0MNZI S AZADTRTDRI MIEHLE Y,

3. S RRAADFEEDIAVE 2 —42h 5. vgl/lvoR2E 7V T4 75 A Ea—32D
JZ MZdblZBAML £9,

> sudo lvchange --addtag @dbl vgl/lvol2

4, db1F—/\T. ROOA—RZASILTvgl/lvo2Z 72071 TICLFE T,

> sudo lvchange -ay vgl/vol2
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59.6 X7 %ZERALT. IS5 XAFZADHHRDRANTT V747
IC9 %
KEOHITIE. RDOES BT IF 1 R—> 3 VEFT5200HFERLET.

o R a—LII—Fvglz T —EZR—RRX Mdb1B L VA2 TDHT7 I 71 TICLF
ED

o Ra—LIN—FvRZz T 7AW —NKRIAMs1IOATTIT1 TICLET,

o JrAIINY—=NDONY I 7Y TRAN fsblTld. RVINIAET7 V70 IS, 774
IWH—NDRR+ fslICEZHED2E HEE L X T,

506.1 A7 arl—mlbtEnicBE LRI NETERESNICHNERTE
ROV 21— 30Tl B—0ORET 7 LEEROKRZ FNETERLET,

1. @databaseX T %R 2a— LTI —TvglDX AT —RITEBMLET, HRI>VYV—IL
T, XOOAR Y RZASAILET,

> sudo vgchange --addtag @database vgl

2. @fileserver® T %R a—LTI—Fvg2D AR TF—RITEMLF T, HRIVY —
LT, ROOAY Y REANDLED,

> sudo vgchange --addtag @fileserver vg2

3. T¥ARIFTART. ROO—FRZEALT /etc/lvm/lvm.confZZEFT B3Ik
D. @database. @fileserver. @fileserverbackup®&EX I = E&EL F7,

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

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

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

4, ZELT /etc/lvm/lvm.conf 7 71 ILZ4DDRA ~(dbl. db2. fsl. HKUfsbl)iC
BEHLET,

5. 771 —=NKRIHDBEELEIBEIE. ROOAI Y REEEDE—RTIHEKRIVY —
LB ATITBEICKD. fsbl ETvgrEEKHTEET,

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

5962 FTF>322:O-"74XATNIEELEE

ROV a21—>3>TR ERAMTIT14TICT BRI 2a—LDT 5 RICET 315k
A—NILICRFLE D,

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

> sudo vgchange --addtag @database vgl

2. @fileserver® %R a—LTI—Fvg2D AR TF—RITEBMLF 9, HRIVY —
LT, KOOV REANDLED,

> sudo vgchange --addtag @fileserver vg2
3. /etc/lvm/lvm.conf 7 7 A ILTHRA M ZTZBH/LEFT,

a. TFXAMIFTA4RT. ROOA—R%ZFEBL T/etc/lvm/lvm.conf 7 71 IL =B E
FTBRBEICED, RRAMNZITHRET 71 ILZEBMMLET,
tags {

hosttags = 1
}

b. ZEL7: /etc/lvm/lvm.conf 7 71 ILE4DDHRX k(dbl. db2. fsl. &
Ufsbl)ICRBL X9,

4, RXFdb1T. T—ER—RKRAMdDIDT VT4 R—= a3 VERET 7AW EER L F
o TFRAMIFT4 X T, /etc/lvm/lvm dbl.conf7 71 ILEERE L. XKDODOI—K%B
mLE9,

activation {
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volume list = [ "@database" ]

}

5. "X Rdb2 T, T—AR—RKRAMAL2D T I T4 R— a3 VR ET 7ML ZERL
Jo THFRAMIFT 4 AT, /etc/lvm/lvm db2.conf7 71 ILZVER L. RDOOI—R%B
mL %9,

activation {
volume list = [ "@database" ]

}

6. RANSIT. 770N —=NEKRIA 1D T ITa4R—=—>aVERET71ILEERL £
Fo TFAMI T4 R2T. /etc/lvm/lvm fsl.conf7 71 ILZER L. XKD OI— R %E
mL %9,

activation {
volume list = [ "@fileserver" ]

}

7. 774N —=NERIMsIDBELZZBESIX. ARTDT 71 ILHF—/NRX FMsbl%
T7A4ILT—Ne LTEEL XTI,

a. RAKMfsblT. RAMsDIDTITAN—2aVBET7MILEERLE T, T
FARIF1 AT, /etc/lvm/lvm fsbl.conf7 71 ILE{ERR L. XOO—KR%EE
mLE,

activation {
volume list = [ "@fileserver" ]

}

b. IwARkIVY—ILT. ROOAIYYRDID%EASILET,

> 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
£,

WARIAVY—ILERVWT, XOOAIX VY REANLE T,

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

A XEIBELRVWSE. RF YTy IRy Foay b LTEERENE T,
A

> sudo lvcreate -s -L 1G -n linux@l-snap /dev/lvm/linux01

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

6.3 XF+wTay DER
ARV —ILZRAVWT XOATXYREANLET,
> sudo lvdisplay SNAP VOLUME

fi):

> sudo lvdisplay /dev/vg01l/1linux@1-snap

--- Logical volume ---

LV Name /dev/lvm/1linux01

VG Name vgol

LV UUID QHVJYh-PR3s-A4SG-s4Aa-MyWN-Ra7a-HL47KL
LV Write Access read/write

LV snapshot status active destination for /dev/lvm/linux01
LV Status 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

£l

> sudo lvremove /dev/1lvmvg/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

91

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 umount /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 PATHI[...snapN]|@VOLUME TAG]

ARYVRESAVTIDUEDR Ty Foay b ZBETET Y, £hid. OV —X

FIERY A —LICALAR) 2—LRTEZREL. Te<VOLUME TAG>] LIBET S 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
)

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

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

> sudo lvconvert --merge @mytag

lvoll. lvol2. BLU o3 ITARTICEZ Y mytaghMfTLWTWBIFE. ERXF 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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94

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

>

>

>

fl:

vV V V V

sudo
sudo
sudo
sudo

sudo
sudo
sudo
sudo

umount ORIGINAL VOLUME

lvchange -an ORIGINAL VOLUME
lvchange -ay ORIGINAL VOLUME
mount ORIGINAL VOLUME MOUNT POINT

umount /dev/lvmvg/lvolOl

lvchange -an /dev/lvmvg/lvolol
lvchange -ay /dev/lvmvg/lvolol
mount /dev/lvmvg/lvol01 /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,

AFvToay bV —RmER)1—LEN—Y LTEEZTICRT A, AIOREICO—INY I TS
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11
12

13

Y 7 b 7RAID

Y 7 b T 7RAIDDRTE 96
IW—brN—=FT1>a>YBEDY 7 b7 7RAIDDKRE 104
Y 7 kU 7RAID 107 /N1 XDERL 111

T4 4 L—RRAIDY L DER 126

mdadmiZ &3V 7 kU T 7RAIDT L+ D+ XZE 128

MDY 7 bz 7RADADR FL—2IT >/ 0O—YvLEDdI—FT Y
T4 137

VIR T7RADD ST a—T1 > 146



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)
ZHEALTHRETIVLELNHD £, FMICDOWVTIE. SUSE Linux Enterprise High
Availability Extension® FEIEA - K1 (https://documentation.suse.com/sle-ha/15-
SP2/html/SLE-HA-all/cha-ha-cluster-md.html) @ Z BB L T EE LY,

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. BEDRAIDLANJL(0. 10 20 3. 4 5) &R XM LIRAIDLARILICDWTERRBL &
ED

7.1.1 RAIDO

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

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

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

n. 7T—RIFEhHhnx9,
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7.1.2 RAID1

CDOLRNIIE. T=E2DRDN—RF XA71.UIaAE—CNBEH. T—RIC+RBEEFa
D7 ZRELET, L TN—RF4RIIFZ—-DUVT ] EMENET, T4 AITHDBIE
SNEBEIE. TARVOARBODIAE—%Z5— %@%519@?4}7(%%T%i?ob
Teh>2T 12DT1 ATBADITRTDT 1 RVDELRDONTH. T—RZHRETETET,
fef2 Ly BEIRHINAVWGESIE. ELWT RVICBELET—2DI5—-U T3N3
AL HBD. TOHRIFT—EIDENEX T, BE—FT AV 77 ADERRFC LT S L.
=70 XTEIAADNT F—IVZADETFETLEIH(10~ 20%EL 5 3). H:is
WO 7ot RE. BEOYIEBEN—RT4XIDENCHERTH, BELLEETY, k.
T—ANEHINTVWEDT. ENSZMWITLTRF Y TEBR7HTY, RAID1ITIE. —f%
IS¢ A ED SO a v ORENE—T 4 RTDIFIF2E. EFTAA NI T I
DREHNE—T4 T LFEALTTY,

7.1.3 RAID 2& KTURAID 3

Choid. —MRANABRAIDEETIEH D FtHA. LANIL2TIE. T—&IF 7OV ILANILTIE
B EYRULRILTRESAAEENE T, LANL3IGE BEANITATAXIICE>TN
AELARILDRA S HZRELETH, BROBRZFARKICH—EXTEHILIITEX

HFho, ILANILED, FNICLIMERAINIEA

7.1.4 RAID4

DA»4M\%ﬁﬂUT%T(Z?K%mLhtbA»OKﬂﬁk\7D/7bﬁk®2#7
TETZRBLES, T— T4 XIDBIS—IlRBe. N) T4 T—2TEZTHRIAED
TA4RIDMERENE T, cffl. NI T T4 ZAVIE EFABRTIERIIR ML Y I %E
A HTIAREMDBHDET, ICHEDDDE5T. LANIAIFLAERINE T,

7.1.5 RAIDS

RAIDD 5i&. LARIOELANIILIDEENT A=YV RABLUVTREOE THEL T. &E1L
L7eBHDTY, N—RTq4 RTAR—RIF. FHINZ T RI7EHDS1Z5|VWHDICEFEL
<HEDET, 7—RIE. RAIDODIZEERERRIC. N\—RTo A7BICEHBINET, N\—Ta
2avOIDTERENS TNUFs 7OV o1 & EFa) 571 LOBRATEELET. &
IN—=FT 4 I VIEXORICE>TEWZ Y IEINTVWBDT. YXATLEEZEDFEIC. NB
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WIS T BN T4 7OV IICE > THEBEINE T, RAIDDSDIFE. BEFIZEHRD/N—F
TAZAUVDBEBEERITEIEHD FEA 1DD/N\—RT1 RVICEENH ZHESIE. AJHE
THNEZFDN—R T4 XAV ZTBEL T, T—HKROBEREZ B THRELRHD £,

7.1.6 RAIDG6

RAID 6/3. RAID SO¥LFRTH D 22BDOMIILIcHENY To AF—L(TaT7IILN)T)
DERICED. MESEZESISEMLET, T—2BETOEIT, 2200N—FT1 XY
ICEENMRELTH. PXTLEBEHLET. T2 KRONBZZLIEHD FEA

RAID 6/3. EBHEDEKRSATIS—ICMA ST, FREICEVT —IMEZEZREME
LEJ, RAID6IF. T—RZKRS LB 2DDTNA ADERZMIELET, Lich'>
TNBEDORSZATOT—2%Z2FEFTBICIE. NREDOR S ITHBETY, TORR. &K
BRMED T NA ADBEE D T,

BEE—RBELUVE—FT4 XIBEEE—RTIE. RAIDSELEAR, RAID6D/NT #—I R
IFEFEVWTTH. BIIEETY, 72774 AVEEE— R TIE. RAID6GIZIEREICERET
Jo RAID6BETIF. EFIAAREDTDICH A D DCPUBRIE XEUHAMRETT,

5 7.1: RAID 52 RAID 6D EEH

Hee RAID 5 RAID 6

FINAT A N+1(&/)\BE31E) N+2 (&) \BE41E)

IND T+ SEB. T HEEL, TaTI

NT F#—X >R EZAABLIUBRBREICR =T I vIBEZTAH
BEOXE Tl&. RAID5& D EEL

i FEZE 14 12OV R—FZMTFNA 220V R—%> FNA
2DEE 2DEE

717 XAMLAOYTLw T ARAIDLANIL

HICHRAIDL ANJLABEFE INTULZE I (RAIDN. RAID 10, RAID 0+1. RAID 30. RAID 50%:
o TNHD—EBIE. N—R Iz T7RIA—|CE>TERSNT-ERBA > TUXYT—2 7
> T9o RAID 108REDEHBICDOWTIE. TE9E VT F = 77RAID 107 /\1 ZD1E
1 ZBRLTIEIL,
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7.2 YaSTiC&3Y 7 b1 7RAIDERTE

YaSTV 7 FRAIDERTEICIE. YaST Expert Partitionerh 572 X TE£d, TD/NN—T+

PIVREY—IINEERTZ . BEON—FT1>a ziRESSVEIBRLED. VI

DT 7RAIDTHERITIFRN—TFTr>a>zEHLEDTEHTELRY, CNH5DAHE

I&. RAIDLAJLO. 1. 5. BLUV6DREISERINE T, RAID I0DFREICDOWVTIE. F9E=
7 b 7RAID 107 /N4 ZDERL) TEHEASNTWLWET,

1. YaSTzEH L T/N—Tr > a7 ZRAETET,

2. BREICIEC T, RAIDERETHEARATZIN—Ta>avEERLES, N\—FTo>a %k
TA4—=<I v LD, N—=Ta02a3>RAT%0xFD Linux RAIDICEREL7=D LABWT
LTV BIFEON—T1 > a>zERTIHE. N—Ta4 >3 RATZ2EET I
BIZHD FHA. YaSTICL > THBMICEEINE I, FMICOVWTIE. FBEALT
Rog . B10E T+ X/N—rN—FTa0 371 . 10118 B&EEREIT/IN—FT0 >3 V&
EDFER] ZBRBLTLLEETL,

N—=RTFT4 ZTVDENNCEEDRRELILGEICT —RXZERS VR IVZ RS TD
(RAID 1. RAID5). BLURAIDOD/NT #—TX >V R &R T 270, BH3B/\—K
T4 RVIRESINTVWBIN—To 2 a azFERTZczBm<BEOHLET,

RAID 0DIBEIE. DR EH2DD/IN—FT 4 >3 VHRETY, RAID LICHER/N—
T4 avIE227EIFTEA,. RAIDSDHZEIEFV R EHIDDN—T1 >3 VHRET
Jo RAID6EY b7y I TIE. DELEBHADDN—FT4 > avhHRETY, FI XY
MEIBRNTAZXDN—FT4 a3V ERIEDAR—IALMEHETETARVDT, ALTTIX
DIN—Ta>aViETzERATRELE 588 LFT,

3. ED/XFRIL T, RAIDEZEIRLFY,
BEZDRAIDERED ) X DB EDNRILICKRTIEINE T,

4, [RAID] R—TJDAETT. RAIDDEMZIZ VY I LET,

5. RAIDFEIEZEIR L. EMZ IV w o LT FEREAEEGT /A A4 A4 7OTh 5 EYEE
DIN—T4>a>zEMLEXY,
723> T RAIDZTRAIDICHRBIZEIDH TR UNTEEXY, COHAFIE. /dev/
md/NAMEY L CHIEBRIBEICAR D £9, SFHICDOWVWTIX, 7.2.178 TRAIDD%ET #BREL
TLIEELY,
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100

RAID /dev/md0 M3EHN

RAID T84 RAID & ({EEE7E) (N)
RAID 0 (0) (RFS1AEVY) myRAID
I RAID1(L) (35—U4) '
s RAID5 (5) (REARSAEVY)
) RAID 6 (6) (TEMRRNSAEH)
) RAID10 (1) (S5—YYFERRSAE )

{ERTTAEA T/ S A BIRLET /AR
7R YA X B T IR YAX B
Idevivdc  5.00 GiB myRAID @
: fdevivdd  5.00 GiB MYRAID @ | _g |
Bhn Jdevivde  5.00 GiB myRAID @
£TEIEM > o
< HIBs 1
e 2TRHIE| T
1 »
&EH412:0.00 B HEY1:9.84 GIB
~ILT (H) [FvvtenQ) | BaE) || m~m)

[ 7.1: RAID 55%E Dl

INTHATL £ o

LTI AZEERL, ZEI BB/ )T VIO X LZBRLET, RER

FroOHAXE T—2DEATERADDRZA TIC&>TEDLD 9, FFMICDOWT
I&. https://raid.wiki.kernel.org/index.php/RAID_setup#Chunk_sizes 2 Z 88 L T<

7230 NXUTF4 7ILOdUXLDOFMICDWTIE. --layoutd 7> 3 > OEZEE ICman
8 mdadmzZfE L TBRBTEXd,. A5 RBWVESIE. T 74 MEEFBL TS
(A

HEITRY 2 —LO®REZERLE I, CCTERLERBIZ. ROXA7O7 DT

TAI MEICDOAREL XTI, EIFRDFIETEERRRETI, HHHARVESIE. RAW
R)a—L(FET7A—< v FZERLE T

AR EFT T T N—TFTa0>a>x5T7+x—<IvbTB2FRL. 771>

2T LEFERLET, 77203 XZa—0DABIE. 771N XTALICE>TERD
9, BRIE. TIAIMEZEEITIHLEIEHD FE A

NOVEDA T3 VDT T N—T02a>a<X o0 952 FRLTHLE. XUV
FRAVEZEBIRLE S, FstabA 7o a %20 1) w2 LT, TORY 2—LORE
IOVEFAToa>zE8MLETD,

. TEIUYILED,
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|10. InEO UYL, BEN—BINBLERBLTH S, RTEIUYILETS,

O == 7«25 LoORAD
N=FT4 >3 FIEIN—=FT1>a3>DRDLDICT1 XD EICRAIDZ{ER T 5 Z &% 1]
BEICLETH. WK OHWDIEARDI=SH. CO7FO—FIFEREINEEFA. CDOLOIAE
RADICT—hrO—REZA VA M=ITBICIEFHR— TN TLWAEWEDH., T—FA
ICRDTNA A EFERTIHNELHD XY, fdiskPpartedRE DY —JLIFEHEZRAIDT
ISEYNICHEERE L AR W e, RAIDDFEDEY h 7w FTZEHS5BVWAICE > TER- 7252
W77 o> 3 ohfThn 3R H D £,

7.2.1 RAIDD%H]

T4 ETIE V7 b7z 7RAIDT/NA RISIE mdN (NIFEF) & WS N — 2o 18K
FORADMTVWTWVWE T, Do, oL XL /dev/md127E LTTNA RICTIEXTE. /
proc/mdstat&H & U/proc/partitionsiCidmd127& LTU R REINE T, CDKDBHARIT

ISEELDS5WBENH D £, SUSE Linux Enterprise ServerTld. CORIEZLOEY 34
BZ2DORMBLTVET,

FNA ZAADZFTZ) IO %ZBET S
F 73> T YaSTTRAIDT/NA A Z1ER 9 B8, £7-|Imdadm --create '/dev/md/
NAME'ZERALTIOY Y RS54 2T RAIDTNA RDLRIZIEETETE Y, T/\1 X%
[EmdND XX TIH. U > T /dev/md/NAMEDMERL SN E T
> 1s -og /dev/md

total 0
lrwxrwxrwx 1 8 Dec 9 15:11 myRAID -> ../md127

TINA RlE/proctliF5 | EHEEImd1278 LT A REINET,

HZEIETNTI RZIBET S
CEROtEY 7Y I TTNA ANDERITE ) VI TRATABBE. ROV
#3R1TL T, /etc/mdadm.conflCCREATE names=yes& WS1TZEBML XY,

> sudo echo "CREATE names=yes" >> /etc/mdadm.conf

CHUZE D myRAIDD &K S BREEID EED) TNARBELTHERINSLSICAD
9, CDOTFT/NA RIE/dev/myRAID T VX TE BT THEL . /prociZHmyRAIDE
LTURREINET, ChiF. BRET 71 ILOEERICEKEL-RAIDICOABERINS
HISEBRLTLET W, 77740 J7%%RAIDTIE. BLELTEBT7EYTILTZETHIEH
EndNFEERXDBRIDMER SN E T,
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5. 3EEBOY—)L

—EDY =)L, BEMTEIRAIDTNA AEHR—FLTWLWEH A, Y—ILHRAID
TNA ZUZmdNFERDBEIDMTWVWTWB e 2 FHLTWBIHEE. £0YV—ILIET
NARAZERETETFH Ao

7.3 AArch64®RAIDSD A bS5 A4 TH A XDHKRTE

T2 ETIE A TA T A XFAKBICKRESNTVWES, TIAIMDRA S THA
A %=ZBEITINELRHDI5E. T ZIE. AArch64D—iEH B R—JH 14 XD64AKBICEHE
ZiclE. CLIZERAL TR N SATHA X 2FHTHRETTE,

> sudo echo 16384 > /sys/block/mdl/md/stripe size

FREOOATVRZRITTERE. AT T A XIL16KBICRE SN FJ, 4096, 81927 L1t
DEZRECTCITTIN EIF2ORTETHIVENHD X T,

74 V7 b1 7RAIDDESH

monitorE—FTT—E> X L TmdadnZEITL. V7 bV T 7RADZERTZLHTEZE
Jo monitorE— K TIE. mdadmid 7 L1 DT R VEEZEHNICHKREL £9. BEEIRE
L7555, mdadnidBEEICEFXA—ILZXELE T, FxvIORRHEREERT BICIF.
ROIAXY RERITLET,

mdadm --monitor --mail=root@localhost --delay=1800 /dev/md2

ISR L7 Y RIZ1800F REPRE T/dev/md2 7 L1 DERRE A VICLE T, BENRELT:
aa. BFAXA—I)LHroot@localhostiSEXETINE T,

Q 3 F 74 LTI RADF Ty IDEMEINTVET
T7A4IWETIE RADFz v I7HAEMELETNTVWEY, EF v /ORI +RICE
CHRWGEEIF. EENEINBIBELHDET, CDELSIC. delayA S>3 > TLD
BWMEZHRETDLICED. BRZEBYIEHNTEZXT,

7.5 FFHlEER

Y 7 b 7RAIDDRTE /L EFFABERD. XDHOWTOICH D £ 9
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e Linux RAID wiki: https://raid.wiki.kernel.org/ 2

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

Minux-raidy (http://marc.info/?|=linux-raid 2) R DLINUX RAIDX—1) > J 1) A hHH D %
ER
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8 IW=—FN=FT10>a>HDY T U x7RAIDDEX

E

SUSE Linux Enterprise ServerTl&. Device Mapper RAIDY —LHYaST/N\—TF« > 3 FICHE
BENTVET, A YRM—IEHIN—Tr >3+ ZEALT IL—F/)N—Ta>a>v%ea
CYRTLTNAZRBICY T T T 7RADZER T B ENTEX Y, /boot/N\—Tr> 3>
I&. RAID IUANDRAID/N—TFT 1 > a VICIIRETET E£EA.

81 IL—bN—FTa>a>HEADY 7 oz 7RAID
TINA RZ2ERT 3= DRIRFEM
REDNROBHEZFEZLTVWAZEEBERL T IV,

e RAD1IDZZS—U VI TNA RAEERT 378, 2DD/N\N—R RSATHRETY, /\—
RRSATIFELUDOY A X TERT Z2RELHD £9, RADIFNEWHFDO RS T
A X%EFEBLEI, 7OV IR L= FNA RICIE. O—HILID VICARE. £21E
BEINTBD). J7ANFYRILA ML= T FT A0 £HIEISCSIR ML=
YISO AT LZBHICHEAEHDE S ZENTEET,

o J—rO—AEMBRICA VR M=ILTBHE. /boot FHDFD/IN—T 1> aVIINEDH
DFEHA, 7—bO—X%ZMBRICA VA =)L T DI EDNRAIRERIZSIE. /bootH Rl
BDON—T1>aVICFETIHRELRHD £,

o UEFIR> > DIHE. BAHED/boot/efilN—T 4 > a >V ERTETIBRELHDFT,
NUIVFAT 7 A —< v R THBIREHLHD 9, RAID 1T /N1 RICEESATULNIE. /
boot/efiH\ZEET DMIBET 1 R VICEENREELIESICT— MORBEZEETE £
ED

o N—RITFRADTFNA REFALTVBERIR. TDLETY 7+ I T FRAIDEETL
FOELBWVWTLTIETLY,

o iSCSIX—4y b T NA X% CERADZEIEX. RAIDT/NA R %Z{ER T ZH1ICISCSI1 =
IT—ARYR—rE2EBMCTIHELHD X,

o THERODRNL—=SHTORTFLN. VI MU 7RADZERYT 3 FEDEEESRIN
fcO—HAILTFNA R T7ANF Y RILTNA X F£721FiSCSITNA R —/NDRS
THEHDI/ONZAEZRMHELTWVWBIHEIE. RAIDT/NA XA EERT BHIIC. IILFI/INXY
R—=hrZEICLEBITNILED £H A
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82 IJIL—K(/)IN—FTa>a>IilV T ko xT77RAID

—V

-

105

NA R%ZERATEY AT LDKRE

1. YaSTzfEAL T X b—ILZRtaL. #HESNTN—T7 2 a VHEOFIEICEET

B2FT. MEAAA R B8E MY X —ILFIR) OFHRBICKE> TEDHEX T,

ITF2AN—=brN=TFT9>2a37Z0 )y LT AREZLN=FT14>aZ>TYV—I)L%H
TXJ, HBESNIIEEREZFERT 2D, BBEOREEZFERAITAIEHNTEXD,

(AT aV)VERLIEWVISCSIZ—7y b TNA DB B5E. BEELEOEIS 3>
T AT L > &BE > Configure iSCSI (iISCSIDEETE)DIBEICERL T, iSCSIF = IT—4
VINIIT7ZBNCTEIRELRHD £, FHMICOVWTIE. FE155 NP2y FTU—2
DAAZECIE: ISCSI) ZBRLTLIEEL,

(AT aV)ERLEEVWFCOEX =Ty b T NA AN B BI56. BERELOEI 3>

T AT s HIE > Configure iSCSI (iISCSIDEEE)DIEICZ Uy I LT 1T —2R
ZRETIHEDDD £,

(AT AVIN=TFTa a3 DEERET DHEDHBHEIE. VAT L> TN

TADBREZIVY I LET,

. VT IO T7RADICERTAEZT/NA XD LinuxRAIDZ7 #—<w hEHREL F

9o /« /boot/efi. FIERTY FIN—FT40 > a3 VICIIRAIDEFERTAIHNELHD £
ED

a. ENFILTN—FT1 Z0%ZFRL. RAIBZTNAXZERLTHS/N\—T«
vavnEMNzI7)y I LET,

b. ILWN—F794 >3 >DOU 4 XT, FHITZ VA XZBEL. RITIAZI) v Y
L%xd,

c. &&|TRaw Volume (Unformatted) (RAWRY 2 —L(KRT #—< v b)) EERL F
ER

d. Donotformat (7 +#—<wv kLA L)EELTVDo not mount (¥ 7> k LARW) %8R
L. N\—F«1> 3> IDZLinux RAIDICEREL 95

e. XINZV )y T L. 2BEDON—T4>avICHLTALCFIEZEDELE T,

W=rNNN=FT1>3>ICV T bTTT7RADTNA RZERT 2 AT LDFRE | SLES 15 SP4



| ¥ (E)... || =51 23 ¥ OB,

| ~NF (0 || Yy=2s=F (L... |

7. /IN—T 1 >3 >VHADRAIDT/NA XZEERR L £,
a. £/NRILTRAIDEEIR L. RAIDDENZEIRL £,

b. //IN\—FT«1 >3 L TERNDORAIDEEZFHRE L. RAIDAZsystemlCREL £
ER

c. BIDFIETHEfwLI2DDRAIDT /NA RZFERBIEEL T /N1 A 5ER L. EMNZE
Uy LTEMLEY,
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‘ 2TEED -
| -am |

‘: - 2cEmR |

~I7 (8 ‘ ‘ Yy=2s=h ... £y (0 | ‘ 3 (8) | X (W)

INTHATLE T
d. FOVTRI VR IZADSF v IFAXZERLET, T4 MEZZDZE
EEAITBIDNEETY,

e. ED/NZXIL T, RAIDZ V) wo L£T, Device Overview (7 /N1 ZDHEE) R T
T, wREZIVYILET,

7444 ADME (0)

2]

RATD

[ @@ |[ ssrvavoun. |[ me |

AT (H) | | YYy—2a = (L)... | | Frreil (O ‘ | E3 (8 TE (A
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f. REIT, XL =T VIO ATLZERL. ANTHAITLE T,

g 77 MINIATLEERL. XUV ERAU M Z/ICRELE T mAZIZ VYT
LT 41070087 LET,

8. V7T T7RAIDTNA RETNA AT YN—ICE>TEEIN., T/N1 X% /dev/
md/system/N XD TFIZIER L £ 95

9. 77> 3>T. RADTRITYTIN—T14 2 a>=ETEE I, KICHATNIFIRE
EERDFIEZEL T ITH. BEHDSRT Y TZ2FERLE T, RICRILIICT 7L
ATLERI YV ERA b 2RERLET, "Anzd )y I LET,

108 W=rNNN=FT1>3>ICV T bTTT7RADTNA RZERT 2 AT LDFRE | SLES 15 SP4



| ~NT ) YY—2 =k (L).. Frvel (L) B3 (B b ()]

10. 77> 3> T, UEFIR> IZX L. ERROFIEZER L T, /boot/efilcNT > bEN
BN—T142a>zERTA_CHTEEXTY, /boot/efiTHR—EINZDIFZRAID 1
DHITHBE. BLUVN—T4 P avhFATR I 7MLV AT LTI #—I v hEh
TVWAREDRHBZ e Z25NBWVWTLIEETL,

~L7 (0 yy—2z2/—F (... *v i (€ E® @ b 2N ()]
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IN=TFT4>a=2TIERDELSICHED X,

.' & ©... || Rt 23 OB, .. | [ o= \

‘ RAID D3 |

| LT () H YY—2s—F U... | ‘ Frvel © H B ® | EL20)

11, ZZZ2 7w I LT N=T1>a3aFT=zR8TLET,
RN =T 0 2 a vPEIR=JICHLLENRTEINE T,

12. 1A=Lz TL £ T, I L7=/boot/efi/N\—T« > 3 V& RFDUEFITY
VTIE A VA R—)LOEREBEER T/ — 221w L. GRUB2 for EFI (EFIFED
GRUB2)%ZJ—tO—4X & LTHREL 9, SecureBootR—hEEMICTDF T3
DT IO T4 TICHB->TWBR e xR LE T,

H—NZBEHMT IS, T/N1 X yv/N—HEERFICEB L. V7 U 7RAIDA
BEFMICEEE SN, L—F/)N—=FT1>a > EDARL =T VI RXTLERBT S
CENMTEXT,
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9 Y7 kYT TF7RAID 1057/N1 ZDYERK

ARIETIE. RX LIV Ly T XRAID 107 /N1 RDEREFHEICDWTEBEL £9, RAID
107 N1 RlF. RARLFRAIDL(ZES—UYT)PLALERAIDO(R S EYY)T7 LA TH
BENEzd, RAXAMLRRAIDIZ. R FSAEYIIS—(RAID1I+0)XIF=TS—D o Enrk
ALZ14F(RAIDO+1)ODWVWTNHE LTERETE XY, IV FL YT IARAID1I0DEY b7y
TIE. ST R ST ZBAEDE. DBV T—XRERELRNILZHYR—FTEL
&> TTF—2DtEFxaUFo &b LE 9,

9.1 mdadmic &k B>%X b L7=RAID 1057 /N1 X DYERY

F AR LTRAIDTNA RiF. ¥IBT4 RO ZFERAT3RDODIC. TFOEEKRIL X LT
BIDRAIDY L ZfEA T DRAIDT7 L1 THERENE T, COBEDOBEMIE. RAIDD/NT +—
IVREMEEEZAETZIE T, FANLIRAIDLARILDHREIZYaSTTIFHR—FE
NTVWEEFAD. mdadmnIY > RS2V —ILEZERALTEITTEXT,

FRXAFDIEFICEDVWT, 22DEB 3R X LIRAIDZHRETEEXT, CONY=a7ILT
& 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/NA R%=ZRETINELHD £, FMHICOVWTIE. TEI8E F /01
ZDOZILFINZODEIE] | #BBLTLIET L,

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

+:9.2: R X5 Y TRAID 10 (1+0)Z{ERR T3> F U H

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,

113

2.

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

ATNARZEI2DDEBZTNA XA Z2ERAL T, 220V 7 U 7RAID1ITNA R

ERLE Y, A ROV T RT. XO220AT Y REANLE T,

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

. ®RRX N L7RAID 1407 NA RZE L &9, AN FFOY T T, BIOFIETIER L

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
TNA R T 2ERDESZEET IVENHZHBEI1E. VILFNRI/0ZHRELT
D5 RAIDTNA RZRETAIHNEDLHD £, FFMICDOVWTIE, TEFEI18E T57/07
ZDTILFIINZIODEE] 1| Z#BRLTLETL,

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: RXT 1 VY TRAID 10 (0+1)Z{ERk 95>+ V%

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

115

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

mdadmiZ & % % X b L7zRAID 10 (0+1)7 /X1 R DYERL | SLES 15 SP4



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

FINT R

dAVR—bTFNAR

AbZ1EYT
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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 ZRAID 100D1ERY | SLES 15 SP4

# 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 £,

117 Y7Ly P ZXRAID 10D T NA RE KLUV L T FADE | SLES 15 SP4



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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FRED T« X7 2D2DL T A%ZfERLfoffsetL 177

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
LI2EW, BBEON—Ta4>a> %2 FRT3BE8. N—T14> a2 TaEET D%
BIZHD FEA. YaSTICK > THBMICEESINE T, FMICOWLWTIE. PEAHAT
Ko . FL1OE TTXFIN—FrN—FTa 37« 10118 TBEERIT/N—T1 >3 V&
EDEARA] ZBRLTETL,
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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
AIWNEBIRLF I ("sda.*x A").ZOERRVICERT I IRNTOT/NARD %
DITICEESNIV S RICEIDHETENE T, ERKRRIZ. 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,

YaSTNN—F 1 >3 FIC&B > FL v XRAID 10D1ERK | SLES 15 SP4



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—2IOvIDOLT)HOEERLES, 28774 FDRET
o EEMRICOWVWTIE. T9221E TLa 70k #BBBELTLETL,

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
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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

> sudo 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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10 742 L—FKRAID7 L 1 DIERK

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

RAIDDTESE FETRLEEZOY M
RAID 1 12 oez0y b
RAID 4 120v k

RAID 5 120v k

RAID 6 MEFIF2EOZROY ~

—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
1HER L. EDFEREFOTNAIDSDT—2%E T4 L—RE—RTETHORAIDICT
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,

> sudo mdadm --create /dev/md0 -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,

> sudo mdadm /dev/md0@ -a /dev/sdbl

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

4, BROEHRAZERITBICIF. AV FTOYT T ROKLSICAALET,

> sudo cat /proc/mdstat

BUWEF SN TVIEICBBROES ZHEE T 3ICI1F. ROKSICANDLET,

> sudo watch -n 1 cat /proc/mdstat

127 | SLES 15 SP4



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 ServerTl&. 7 7L X F LBtrfs. Ext2. Ext3. Ext4. & KUXFS (V1 XD
MOABDT 7AW AT LA XAZEI—T« T4 DREEIATUVET, FHICOWVT
W B2E (070 2T L0 A 2ZEE ] #B8BLTLEIL,

mdadm'Y —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/md0 /dev/sdal
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RAIDAEHEAC . —BEMEZDH DX THEL TH S, RON—FT0 >3 >V OMNIBISEAF
ER

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

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

8. 11.1.218 TRAIDT L DA ZDIEN ISEA TSI L,

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/md0 -z max

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

TLAE. TNARICEMENTBEEFERLE A, COBEFIEEHINEE
Ao CNHRAID LICHREINZERAIE. FEANFRELENSTT, XN—FN1X
ICEI SN AR—ZIDEFICEOLTRTUONIE. fORAIDLARILICERAC
EHHO £,

* 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/mdO | grep -e "Array Size" -e "Dev Size"
6. ROWITNHDRIEZITLE T,

o VLADHAIZEENINLTWS, 111318 T 7AIL 27 LD 1 ZDiE
i zHATLET,

o VLANWFHESDICHAXZEETNTULRWVESIE. WoTtABEELTH
5. CO7AOY—IveBRITIRENHD XY,

1113 T7AINS R T LOY A XD

T LAY XDEMEIK (11,1218 TRAIDT L D+ ZDEN ) BB). 771 XTLD
YA IZEENTEET,

T7AIN AT LD A A%EERTRERRAAR—IETEMLELD., ERELY 1 X EIEE
TEET, 771N RTLICEERBY A XA %ZBET 3581E. EOFHLWVH 1 IHRDE M
ZmIcITHhESIHZRTHERL T,

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 DY 1 XDHIR

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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APMERT B AR—ADEZ. FONA L THEEIBBENDDET, COYA XL Fv>
T4 XDBHMTHEZIVEDRHD. RADDR—N—TOvIZTNARIEZTALTHDR
R—RE LT, MW128KBZFEL THEHBITNIEED TH A

KIEOFIETIE. RAIDTNA ADT/INA REE LT /dev/mdoZEFERLTVWET, AY >V RK%E
TELT. RTERDOTNAT ADLETEFERAL TLETL,

1. HRIVY—ILZRAETET,

2. RDESICANLT, FLADFAXETLAIRHENEZTNARAFA X ZFTvY
LE7o

> sudo mdadm -D /dev/mdO | grep -e "Array Size" -e "Dev Size"

3. ROOAXYVRT. PLADTNA RAGFA X ZIBEDEXETRLIEIEET,

> sudo mdadm --grow /dev/md0 -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/mdO | grep -e "Array Size" -e "Device Size"
5. XOWINHDEEZITVLE T,

e PLADHAIZTEAKINL TULWES, 11231 Oyvik—2 > r)S—F0 3>
DA ZDHIR] ZHITLED,

o VLANFHESDICHAXZETNTULRWVGESIF. WoTtABEELTH
5. CO7AOY—Iv BRI 3N ENHD £ T,
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11.2.3 AYR—2EN—TFTa0 23>0 +1 XOHIR
RADHDET/NA A THERINZ I X b XDMEV&(11.2.218 TRAIDT L Do
Z0HIE ZBR), FAVER—REN—T14>a > ADKDDIR—XIE. ZDRAIDTIZ
FhOnEFttA. N—Ta P a>zREFOTAIDEFHRL TRHRORAIDDILKICHRA B &
He SIFFEALEVWVEDIR—IZFBITZILHTEFET,
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+ D ZDOHE, TRAIDICN L TIEELEY T
AED. BEFARERYAIEIBETI2HENHD £,
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/md0®@ --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/md0O /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
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--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’

--N—T3y

ledmonD/N—2 381V RICET3IERERTL T BTLET,

Q i YUN—TarDIEERE
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’

A= 2

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 FEHIEER

LEDONRZ—>BLVERY —ILICET25FMIE. ROVY —X2BRBLTIREL,
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e GitHub.com EDLEDMONA—F>YV —XX7OY =7 b (https://github.com/intel/
ledmon.git) <

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

e |BPI{LHKkSFF-8489 (https://ftp.seagate.com/sff/SFF-8489.PDF) #
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13 V7rJZT7RADD S TN a—Ta >0

/proc/mdstat7 71 ILZF v LT, RADN—T4>a hEIEL TWVWEHESH %A
RNET, T4 AVBEENRELLBEIE. LnuxC ATLES Yy MOV LT, BEODHS
N—=RT74R0%Z. ALAETCN—T>a>aBInNTVWB3HLWN—RT4 AU TEZH
ZETo K. YRAT L% BICEL T, mdadm /dev/mdX --add /dev/sdXIY > RZASL
£9. Iy ZREDOTNA AFANFICBESTEATLLEEIV, ChIZED. N—RF1XIH
RAIDY 2 7 LICHEIMICHKE SN, FORAIDY X T LD ERICHEBEINE I (RAID 02k <
FTARTDRAIDLAIL),

BREFDHIRTODT—RIITIEATETEIH. RADHZELICBBEINS X TIE. /N
T A=V RICEBEIRETIHEDHD £,

13.1 71 RVEFEIHROEE

RADZLAICEENTWVWSE T4 AUVDEELZRKR I TIERITVSDOAHD £, b —KRH%E
BR*—%EICLX LT

o T4 RIUXT 4 FICHEENEE
e FARURTAT A bO-JICEERE
o T4 RUNDEFICEERSE

TARIRAXTA T EEIET X232 b O—SDEEDHE. T/N\1 XX ETIFMEET S
HERBHD FJ, RADATERY EARTHARESTNTULAWGEE. FENCELBNAEELY
BT,

REDEREZEDRE. EROBEZBEINICBEITZEEDLHD X)), mdadnIT > RIC
Lo T BEARELLTNAT XL, BFNICBEEBMINE T,

md/mdadm(3. 71 RVBEDOERRZEBICHETETRWH. TN IDBERTH S AR
FICIBRENDE T, TARVIS—%FABIS—cHL. BENMEELTWLWST/NTR
THBCRBLEFT

RAERAID 7 LA ZFOX ML= FTNA B L BEBICE>TE. TN ABEZOERDS
K EEHEOBENEOHZHENHD T, COLSARFE. ndadmilH LT TN IDRTR
INH. FEDTNA A% --re-addiC &> TEHMICEEEML THRIBRWVWCIERT 3 C
EMTEFFRT, CNUZlF. LULTDIT%Z /etc/mdadm. confIZBAL £,

POLICY action=re-add
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BRRINTESEDTNA RZBENICEBEEMTE 3DIE. udev)L—JLICK 5T mdadm
-I DISK DEVICE NAMEAD', BEIMICKRREINIZHEPWBZT/NA ATRITINDLSICRES
NTWBIBE(T 7 4L FOFE). H&Uwrite-intentEy kX w ITHRESINTWVWBRIBE(T
THIIMOHFRE)ICEROSNDZ ZCITFRELTLIZE L,
CORIVD—ZREDTNARIDOAEAL. MUISITBERLABVZE. path=FT>3>%/
etc/mdadm.confADPOLICYTICEML T BIRLICTNARIZDAHT T 4L ETHRWT

SaVERETRIENATEZXT, TMILRA—REFRALT. TNARODTIL—THIEET
BEHNTEFET, L <L man 5 mdadm.confZEBBL TLIET LY,
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14 LinuxHEiSNS

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

iISNSA R WHZEIE. MRDZ—T Y ABETNTVWEE/ —FORIMRELIEIPT RL
2EH>TVWBREBLRBHDET, Fh. 7IVERFEI A MEEDADZILEFRALT, €
DAZSI—EADRNEDE—TY MITIEATEZHEFETEERITIHNENHD £,

O == tra1)70 LOEEEE
Xy bT=O ST v IDBEEILETNTUVARWV D, ISNSIFLZELBRERRY b7 —
VRIETOAMEAINBIBELRDD T,

14.1 ISNSD L < &

iISCSIA = IT—2MISCSIR—4w b ZBHTBICIE. XY R T—0DEDTNA AN
fL—UY =T, PVERTBICIFEDIPT RLADBELDZRET IHNENDHD X
o ISNSH—/\ANTITVFTB L. iISCSIZ—FT Y heAZSIT—INT7 O XFATZHDIPT
RLADDRARHDIRENET,

iISNS%EMFER L TISNSIRH R X1 > Z{ER L. & ZICiISCSIR—4w R ZiSCSIA = T— 2%
TIN—FEFIIHERLET, S<DA M-/ —REEHORXA VRO DITZ
T, BRI MOBRE 7O XZISNSTEREINERERZ—7y O Tty MIBRET
E. CNICE2 T FEAREZHIR L. R HRHEEGROBILICEY TEE%ZHIRY 5
CET ARL—RY MNI—VUDRBZABRTETEZLOICHEDET, CDLIICLT 7o
ZAANIBRDEZ—Ty hEAZSIT—R0OB=HIEL. BRIETET X,
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pre—
J=F TiAHN
Hﬂbﬂﬂ AL

.d_
{ZLT—R

B—ub 4-01—% 5—44F 594l 4-uI1-%

B 14.1: ISNSHRH B X1 >

iISCSIZ—4"y FLiSCSIA =2 T—RIFMA EH. iISNST S 7> bzfERL T, iSNSTO
OIS KBISNSH—NED SIS a2 ZBIRTEE T, iISCSIZ—4 v k LiSCSI1 =
SI—ZIE RICTNA ABMEBERZ HLERE R XA VICERL. €OMOBRINIIS
A7V MERZA T O— R L. BEHRXA D TRELLARY FOIERERER ZZITED
95

iISNST—/NIZ, iISNSTO RJJLT T EISNST S 7> hAISNSTO b )Lz R L TR
L7ERICIEEL £9, iISNSH—NIZISNSTO b JJVREEZEER MR L. BHRERD S
ESNTEBYNETE S NICIBERZISNST —FIRN—XUHFKEFLE T,

LinuxABiSNSIZRDF mZ2H7c5 L F 9o

o Xy hT—UEBSEIA ML —CEEDOER. R, BRICRIDBERERMT 5,

DNST Y TSRS IF v EBET Do

iSCSIZ FL—Y DER. BH. BEEZHRET %,

AL —CBEBORENBRILIND,

EFOMDT AANVFEELDDBRT—ZEU T H ALY B,

iISNSICIFVW S DO DEELHFZDHD £,
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= Z1E. 100fEDISCSIA = T—42 £ 100{EDISCSIZ—4'y h&FEBL-tEY b 7Y T T
lE. IARTODISCSIA =S IT—2H100EDISCSIZ—4 v foWwsgnh zEE L TEELLS
CTRARRMNBDET, 12T —RLE—T Y rZWVWDHDERH R XA VT IL—F1
IB5_ET. HBEPIDISCSIA =S T—RZHFDERFIDISCSIZ—47w b ZEH LAWK SIS
TEXEY,

iISNSE(ER T BRDF=IE. ISCSIVZAT7 > FD > TVLWBHENRDHBZDIE. 10060 H —
INDERZARZERIZIPT7 RLATIEEL, iISNSH—NDRRA NEZERIFIPT7 RLRXEEITTH
WD KT,

14.2 LinuxRBiISNSH—N\D1 > X k=)L

LinuxBiSNSH —/\I&. SUSE Linux Enterprise ServerlZfdB L TWEIH. T 7 4L LTI
AVAR=ILBEREDTONEETA. /Ny —Zopen-isnsZEA1 X L—)LL T, iISNSH—
EXZHRETIHENHD T,

Q xsE:E—H— /N EdiSNSEiSCSI
iSNSI&. iISCSIZ—47'y FFTFiISCSIHI ZST—RDY T b Iz T7HA VA M=ILEh
BEICY—NICA VA =L TEET, /2L, iSCSIR—4Fw bV T b x 7 LiSCSI
AZSI—FYITRITTORAEZRLY—NICA VR =L TBZILRTEEE Ao

Linux@iFiSNSZE A > X k=L B IIE. ROFIEICREWVE T,

1. YaSTZz&E# L Ty F T —I—E X5 IiSNSTU—/N\ZFRLF T,

2. open-isnsH XA VA F—ILETNTLRWEE. §I<SAVAM=IILT B LSOV
ThDBRRINET, 1R —)LEIV O LTHERELET,

3. ISNSH—EXDREHA 1 7AINTRRIN. BBNICT -—EXZTHHEEXT,
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iSNS #—E 2

H—E2 iSCSl J—K IR R

HY—EADRE
WEQRAE:  BiEH
REDEZAHE:
RIEDREERSS ~
BiE#E:
FssLAL ~

TPATOA—NERETEEEA
W{IHD firewalld  —ERFFIATEEE A:

- isns (FIFAAH)
TPAPIA— N ERETESLICT BRI, ChoDY —EREERBLAThIERYEHA,

AT (H) el (0)
4, T—EZDFEBT. ROWVWITNHAZERLEX T,

o EEEIES: iISNSH—E XiF. H—NDESRICEBMICEEL 75

o FE)FT T HILK): iSNSDA VX b=LEH—NDHF—/NT>Y—)LT. [lsudo
systemctl start isnsd] Y AJILT. iISNSH—EX%=FETHIBT 2HBENLH
DXI,

5. ROT7AT7 74— IKEZHEELEXT,

¢ J7ATIA=ITR=F2R<: COFTVIRYIREREIRLT. 77147
Jx—I)IlZzRAZE. UE—FIVE2—EFHST—ERIZT7IEIATESLDICL
ij_o 774777_"_)[/@/—.]_:_|\L3:\ 7__\\77_1')1/1\_6‘3%0—(\/\353_0

¢ IPATIA—INDFHM: 7747 04— ILDR—bZRWIHZEE. T74ILET
IE. R—FDBITRTORY FT—=I AR T —ATHETET, R—rZ2HE<T
VRTT—RAERIRT BICIE. Firewall Details(Z 74 77 #—ILOFER) 2T U v
L. FRIZXY NI4T —RX%ZFERL. RIZ. OKZO ) w o LZE
ER

6. OKZzZ 1w o LT, REZEAL. 1VAF—IZTTLET,

7. 14318 TiISNSHEHE R X1 VDETEL ISEATLIEETL,
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14.3 iSNSE&EH K X1 > DEEE

iISCSIT = I—RELUVX—7 Y b TISNSH—ERXRZFERAT3ICIF. ChoDEHREX1>
ICBLTWBRENDHD T,

O EZiSNSH—EZDTIT1 TTHZIVEN DS
ISNSERH R X1 V& FRET BICIE. iISNSH—E XD A VR F—=ILIEAT. RITINT
WBRENHD 9, SHMICOVTIX. 14418 TSNSH—E 2DEE 1 #8BL
TLIEEELY,

14.3.1 iSNSH&RH 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
VEHIBRLIEDTEEX T, RXAIUXIYN=2y TIHSISCSI/ —RZHIBRT D&, D
J—RIFRXA D BHIBREINETH, iSCSI/ — RBEEIFHBRINAVWI CITEEL
TLEEL,
BRHEAA AN —OWEIFIS, BIRLIBRE R XA VICEIDETONTUVWEITARTO
iSCSI/—FRNRAVRARENET, BIOBRH R XA > BIRTZ . TEDBRER XL UHHS
DAVN—T. DRAMDEFHEINE T, BIRLIARH R XA 2H5iSCSI/ — R =B
L7cD. BIBRTE %9, iSCSI/— R ZHIFR T2 L. €D/ —FiF. RXA VD SHIBR
INEIH. iISCSI/— RBEEKIFHIFREINEZE A
ISCSI/ —FAN—DERZERT . RERD/ —FZBRHERXAM>DX Y N—L
LTEMTEEY, iISCSIF=Z>IT—RFLILISCSIZ—7Ty DD/ —R #F]RIT 3
Eo CD/—RIE. CORXAVD—BEHD £,
iSCSII =T —AHWBREERZRITI D L. iISNSH—E XIFE CHEH R X1 VRD X
VIN—=THBITNRTODISCSI/ —REZ—=45w b EERLET,
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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. 14.3.218 TiSCSI/ — RDEH R X1V ADENMI ISEATLIET L,

14.3.2 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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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,

14.4 iISNST—E X DA

iSNSIZ. 1Y RX =D —N\TESFITIHELNHD X9, FLEHFICHIIKRTILSIC
HEL TOVAWEEEFICDOWTIZI4.21E TLinuxEISNSH —/N\D1 v 2 k—)L) #EE).
ARV —ILTCROOAT >V REZADLET,

> sudo systemctl start isnsd

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

14.5 TR
ROTFOD T k. ISNSE & TISCSIC BT 3 SEIBHE IR L £ 7.

e iSNS server and client for LinuxZ0< £ ¥ k (https://github.com/open-iscsi/open-
isns) A

e iSNS client for the Linux LIO iSCSI target (https://github.com/open-iscsi/target-isns) @

e iSCSI tools for Linux (https://www.open-iscsi.com) &

iISNSO—fi%iE#RIZ. TRFC4171: Internet Storage Name Servicel (https://
datatracker.ietf.org/doc/html/rfc4171 A)ICEERE SN TWLE J,
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15 Py b —0UDRBE5CIEE: iISCSI

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

15.1: ISNSH—/\|Z & B1SCSI SAN

Q @i Lo
LIO(http://linux-iscsi.org 2)l&. LinuxFADIZEEDA—TF>Y —XAXIILFFORIIN
SCSIZ—%"vw FTY, LIOIE. LinuxA—=ILD/N—2 3 >2.6.38LAF%IZH LT Linux
ICBITREEDHE—A L —2 R =4y b LT, STGT (SCSI Target) 7 L — LT —
1 2THHD £ L7 SUSE Linux Enterprise Server 12 Tld. &sLWA—=23 >
iISCSIZ—7/7 vy b —/NIZISCSILIOZ —4y b —NICRD>TVWE T,

iISCSliE. RhL—oy hD—F>J7O0RIJLTHD, TJOVIRL—=CFNARE
H—N\EICHTB. TCP/IPRy hT—2 ETODSCSINT v DT —REnxZBHRLICL X
T, iISCSIR—7w bV T b TIE B—7w b —NETEITEIN, wHEIZ v hZiSCSI
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=Ty R TNARELTEERLE T, iISCSIIZ>IT—2RY T I T7IZBRRDZH—NET
HITIN, 2Ty T NAREFEL T O —NETAML—=—TFNA R ZFERTE
5LDICLFET,

iSCSILIOX —4"w b —NEKISCSIF = T —&H—/\IE. LANH®DIPL NJLTSCSI/Y
Ty b EFRELTEELET, 1ZI—42—NEDT7FUr— 3 UAiSCSILIOZ —
Ty rTNARICHTZIBEERBTIE. ARL—T4 VIS AT LHBRERSCSIOAT Y
RERTLET, $3ESCSIATYRM. TiSCSIHr =T —%1 EMEENBY T I TIC
Ko TIPINT Y MICHHAAEN. BREICIHGECTESIELEINE S, N7y MIRSRIPRY kD —
2 £, TiSCSILIOR =4y b —/\1 FHIFBIC TISCSIZ—4y b1 EMEND. /ST
BiSCSIVE— R RTF—> a3 VICERETNE T,

ZLDRAML—=Y U a—23 b iISCSHCL BT IVERAFRBZRHLTVES,

7=« Linuxt—/NICISCSIZ—4'y hDRENZSHZHTEFXI, ZDIJA. Linuxt—
NET 7MLV IT LAY —EZRBICRELL TES EHEETY, RAIDDFEFMICDOWT
I B7E VT RU T 7RAIDDHETE] HBEBEBLTLIETL,

15.1 iSCSILIO&X—%"w bt —/NZIiSCSIA =2 T —
DA M=)

iISCSIT=ZSIT—RIFTTAILEFTA R M—=ILENZE I H (open-iscsi/Ny T —T Eyast2-
iscsi-client/Nw 7 —2)  iSCSILIOR—7y N T —PEFETA VA M—ILT ZIHEN
HOFI,

O =5 NEtor=Z>T—88—% vk
Fl—RATLTAZOI—RER—T Y b Z2RITTBZCETETEIN oty
Ty TIIHRINEE A

iISCSILIOR—4"y b —NZA VX b—ILFBICIF. wmARIVY —ILTROIRY RZ2ET
L&

> sudo zypper in yast2-iscsi-lio-server

iISCSIA = I —RFRIFEFDKREFEFRZA VA M—ILTIMELNDHZHEIF. O Fsudo
zypper in yast2-iscsi-clientZ3E{TL £ 795

Flold. YaSTY 7 bz 7EBES 2 —IIEZFERALTAVAM=ILLET,
ISR LN T =2 UANORREBRINY T —2 1. A1V A M=FIC& > TEEMICHEAAE
N3N FIFENZNDYaSTEDY 2 — ILDYIBIE[TEICA VA M—ILEINE T,
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15.2 iSCSILIOR =47y bHF—NDEY b7V T

ARIETIX. YaSTZ=EA L TiSCSILIOZ—4"w b —N\%Z#BE L. iSCSILIODX—v bF
NAREERETBAEICOVWTEHBALET, FEDISCSII=Z>IT—42Y 7 oz 7%=FERL
T A=Y STNARCTIERTBZIEHTEET,

15.2.1 iSCSILIOZ—4 'y b —EXDEFHE LUV T 717
74— ILDERTE

iSCSILIOR—4"y hH—ERF. YZa7IITHIBITZELSTI7AILETHRESNTULE

o A —ER%E. SXATLOT— FRICEFNICHBRT AL SHRETE XY, Y —NTT7
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3.

YaSTTISCSIHM = T—4%FRL. R —EXZTEEIRLE T,
iISNSH—NDIP7RLRER—bEIEELEX T, T 724/ bR—FIE3205T9,

OKZzZwo LT, BERNAZRELTCEALET,

15.3.1.3 iSCSIZ—%7v FDFEERE

iISCSIF =2 IT—RZRELTVWBH—N\DBT7IERTBRISCSIZ—47v b —/NIZDL
T, ROFIEZ#BEDRLEITLE T,

1.

2.

YaSTTISCSIM Z> T—4%ZFERL. RiICEE SN2 —7 v FR2TZERLFT,
EZEo )y o LT [SCSIHZ>T—2DRE] A4 707z,

NPT RLRZANL. BEICICTR—bZ2ZEELEF I, T 74/ FR—FIE3260T

ED

. R REBERIZEIF. BEFEIR LZF TICLT A= T —HICL 306 F feld & —

TV RCKZTEETERBIREREEL X7
TNy LT BEZzRE L. iSCSIZ—7y b —NIZERL £,

. ERBERIVELSIZ R REKINE. ENezERAL TR -7y b 2BMLEL XY

BELLISCSIZ—47y RT3 0. SREAIBERIBERORMZREINET T,

TANZEIVYILT, BEEZTTLET

NTER—=7w hDEG L2 —7 v RICRRSN. RABISCSIT /N1 XHMERAREIC
AN NS 28

OKZO w2 LT, BEERNBRZHREL TCERALEXY,

UsscsidY Y REFERAT D . iISCSIZ—4 vy hTFNAZOO—HILTINA RINZA & I&%
HIB3ZENTEFET,

15.3.1.4 iSCSIZ—#4vw kT N\NA1 XA DFEHRTE

171

2.

1. YaSTT. iSCSIA =2 T—2%&Z&ER L. RICEGLIZ—7 v PR TZERL T Bz

H—NICEREINTUVBISCSIZ—T Y bTNA RO—EZRTI B D TEET,
BIEYBISCSIZ—7T v bTNA REFERLE T,

3. EFOUIDEZRZI )y I L TREZEELET,
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BE): COF TS a3 rid iISCSIY—EXBADREFFICEK T BiSCSIX—7 v MMIfE
AEnEd, CNABEDORETT,

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

B9 BiSCSIZ—4y MIERLE Y, L7 >T. iSCSIZ—4y b7 /N1 R|FH—

NOEFEFICintrdiIC &> TFMESINE T, COA T avIIBMZia Y, iSCSIHS T —
FTERVWTSY R T7A—LTIFEREINEDT, LD >T CNBEDTFSYy T +—
LTIERLABWVWTLIZEEV, KODICEFHZHERL TSIV,

4, OKZZ Vv o LT, RERRZREFLTEALE Y

153.2 FHNCLBISCSIMI = T —XDHTE

iISCSHERIDIRH PHREZIT D ICIE. iscsidDBHEL TOLWRITIIZRD FEA. F1HTT1 XA
N ZRTIB5E. iISCSIMZS T —RDRERT —ZN—XhV/etc/iscsi/T+4 LT bUIC
ERENE T,

T4 ZAANUDBNZAT—RICEDFRESNTVWBRIHEEIE. iscsidICFREEBERZEL X9, =4
ICT4 RAANVERTTRESITIEATT —ER—IADEEL TVWALES, WK TINIZ
FHETETEHEA. MDII. /etc/iscsid.confRE 7 7 1L EREL T, BREIEET 24
ERHDET, NAT— RERZIscsidIZETICIE. /etc/iscsid.conf7 71 ILDREIC.
ROFTEEMLET,

discovery.sendtargets.auth.authmethod = CHAP

discovery.sendtargets.auth.username = USERNAME
discovery.sendtargets.auth.password PASSWORD

TA ZAANVIE BT ITARTOEZRET —IN—XREFLET, o BRELL
=TV hZEIRTRRLEFT ROOAYV T, COTA AANVZRITLET,

> sudo iscsiadm -m discovery --type=st --portal=TARGET IP
RDESICHAETNE T,

10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems
ISNSH—NTHERTESY—7 v b Z2RET3ICIF. ROV FZ2ERALE T,
sudo iscsiadm --mode discovery --type isns --portal TARGET IP

iISCSIZ—47"y MIERINTVBREY—T v b ERENIUTICRTREINE T, RESN
feT7— 2 OFMICOWVWTIE, 153318 [SCSIA =T —257—an—2] ZB8RL TS
Lo
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iscsiadmIY > RD--loginA 7> 3 > ZFERAT I L. BEBIRTODT/NA IDMER TN

9,

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

FLLCERTNIET/NA XidlsscsiAY Y ROHREAICRKRTEIN. IOV RTEBRLSICHED

95

15.3.3

iSCSIF Z>IT—R7T—HZX—2X

iISCSIHZ>I—RICEDRHINI=H 5D BIERIE. /etc/iscsilFET 32007 —X
R=RIT7AINWICFREINE T, 1DlF. T4 RANUDRELEZ—Fy NEOT—4&
N—ZT. HI12IFBHEL/ —RRADT—EXR—RX T, T—ERN—RIITIERTS
XFTT—2ETARANVET—EIR—IADSBFTZOH. £FiE/ —KRF—4%
R=ZADSBIFTI2DODEIBETDIVENHD XY, IEE I BICIE. iscsiadmnIT > RD-

m discoveryX7cld-m node/NT X—RZFERAL £J, iscsiadmIAT > RIS, EB55HD/NZ
X—RAEZEBELTRITTR L. TOT—EAR—XIZFETNTVWB L I—-ROBEHLNRRS
nxd,

B.A
= RN

> sudo iscsiadm -m discovery
10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems

CDFIDR =4y h%ldign.2006-02. com.example.iserv:systems C9o _
DTF—REy MIEETIRIEZITOHEIC. COBMDNBEICHEDFT, ID
ign.2006-02.com.example.iserv:systemsD7T—X L I—RDAV TV EFARDBICIE. K
DAV REFERALET,

> sudo iscsiadm -m node --targetname iqn.2006-02.com.example.iserv:systems

node.

node

173

name = igqn.2006-02.com.example.iserv:systems
.transpor
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.

tpgt = 1
active c
startup
session.
session
session
session
session
session
session
session
session
session
session.
session.

t name = tcp

onn =1
= manual
initial cmdsn = 0

.reopen_max = 32
.auth.authmethod = CHAP
.auth.username = joe
.auth.password = *¥¥¥xiik
.auth.username in
.auth.password in = EMPTY
.timeo.replacement timeout
.err_timeo.abort timeout =
.err_timeo.reset timeout

EMPTY

iscsi.InitialR2T = No
iscsi.ImmediateData = Yes

10
30
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NE5DEHOEEXLEE T BHEIE. iscsiadmIY Y R Tupdated 7> 3 > #FA
LE9, ezl FEALEFICiscidZiSCSIZ—4 w MMcOd 1 > SE 35813, B
|Cautomatic ¥ node.startupZsREL £9o

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

REIZBTeT—R21E Y FZHIBRT 2155 1E. deletel@EZEAL X T, 2—7v
bign.com.example.iserv:systemshBEA L A— R TIEBRLL Ao HEIE. COLO—FR
ZRDOIAY > R THIBRL £95

> sudo iscsiadm -m node -n iqgn.2006-02.com.example.iserv:systems \
-p ip:port --op=delete

O == ERERTINAL
COFATLarTlRH BEOXYyE—C2RAETICLO-RFZHIRRY 570, AT
BERICITODERZI S LSICL TS L,

BEHLEIARTOR—7 Yy D)X MEEIE T 3ICIE. sudo iscsiadm -m node Y K%
ETLET,

15.4 targetcli-fbzERALICY 7 b0z 7 X—47 v
A

~ DERRE

targetclild. LinuxlO (LIO)Z =4y M T AT LOREEZBIETSHDI TILTT,

S TILIEHEMICEVHT D, RO TILERRIC—EICIDDOAR Y RERITIS

CHTEET, KD TILEREMKRIC. cdIT > RZER L TtargetclitfaefsE@x bS5 /\—X

L. A>72YZ1sOAY Y RT—ERRLET,

FERAREEAIT Y RIZ. BEDTA LI MIICK>TEARDEY, T« L2 MUICIZBBED
ARV REY RHBHDETH. IRTOTo L7 N TEAABERITVRBHDET (-
ZIE. edZlsOT VK)o

targetc iR Y RIFXRD T+ —< v b ZFBE X7,
[DIRECTORY] command [ARGUMENTS]

FEDTA L7 ) ThelpdY Y REMFEHAL T, EAHRBERIT Y RO X b, £I38EE
DAYV RICEAT 3 BEHRERTITITE TS
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targetcliV —J)LI&. targetcli-fo/Nw T —JD—E8TY. CD/Ny T —TIERTNDSUSE
Linux Enterprise Server YV 7 kD 7URS M) TAFTE ROAYV RZFHALTTIY
AR=ILTEZXT,

> sudo zypper install targetcli-fb
targetcli-fb/N\Y 7 —I WA VA R=)LE N5 targetc it —EXZBMICLEX T,

> sudo systemctl enable targetcli
> sudo systemctl start targetcli

targetcli> TILICYIDE R BICIE. JL— b L TtargetcliZETL £ 7,

> sudo targetcli

TI7AIbDOREZHERTBICIE. sV RFZRITTEX T

/> 1s

0 /e [ 1
o- backstores ................. [...]
| o- block ..... [Storage Objects: 0]
| o- fileio .... [Storage Objects: 0]
| o- pscsi ..... [Storage Objects: 0]
| o- ramdisk ... [Storage Objects: 0]
| o- rbd ....... [Storage Objects: 0]
0- 1SCSI +.vviiiinnnnn.. [Targets: 0]
o- loopback ............ [Targets: 0]
0- vhost ............... [Targets: 0]
0- XEen-pvsCSi .......... [Targets: 0]

/>

OIYROEAINY I IV RDARESNTVWAEVWSEEZRLET, LA >T. RIYIDOF
JBIEHR— TN TWVWBY TN T7R—T Yy bDIDEERETBZETY,
targetclildRDNY VTV RZHR—ELTVET,

e fileion O—HNIAX=2T 7100

° blocks. EBT1 RV FEN—FTr>a>vtoOv IR ML=
® pscsi. SCSI/NXZXIL—F /N1 R

® ramdisk. XEUAR=XONY IR

* rbd. CephRADOS7Ov U7 /N\1 X

targetcliOMBEX IBAR T B ICIE. create ANV REMFERALTY 7Tz 72— v b LT
O—ANAX=2T 7L EZRELF T,

/backstores/fileio create test-disc /alt/test.img 1G
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ZHNICED. FBESNIIGFR(CDIBEIX/alt)IC1GBDtest.img1 X—JHMER SN E
Fo LsZRITT R L. RDBERHVARRINE T,

/> 1ls

0 [ ]
0- baCKStOresS .o it e [...]
| 0o- block ... [Storage Objects: 0]
| 0- fileio ...t e [Storage Objects: 1]
| | o- test-disc ... [/alt/test.img (1.0GiB) write-back deactivated]
| | 0- alua ...... e [ALUA Groups: 1]
| ] o- default tg pt gp .... [ALUA state: Active/optimized]
| 0- PSCSL v i e [Storage Objects: 0]
| @ FEMESK coococoaoscocoooonooonoooooononcano [Storage Objects: 0]
| 0- rbd ... [Storage Objects: 0]
0- 18CS o ittt i e e e e e e e [Targets: 0]
0- loopback ... e [Targets: 0]
0- VhOST it e [Targets: 0]
O- XEN-PVSCSL tuiiitnn sttt ettt i nnna s [Targets: 0]

/>

H /&, /backstores/fileioT« LU FUDTIC. ERENTz/alt/test.imge WS T 7o
JLICD o ENTWBtest-discEMIENDZ T 7AMIR—XDODNYIANTHHBD %R L
TVWET, FILWANY IR MFIRELEBEDICHE >TVWAWLWZ CISERLTLIEE L,

KOFIEIE, ISCSIZ—7 Y bDT7OYRIVRENYIIVRIMNL—JICERTZET
o BRE—4w MICIE. ION (iISCSHEERR)DHNET Y, O —IMICHER INBIQNER LR
DEEDH T,

ign.YYYY-MM.NAMING-AUTHORITY : UNIQUE-NAME
IQNDRDER D HHET T,
° YYYY-MM, fRiEBINERIICNIcEFE LA
® NAMING-AUTHORITY. ER&MEAD1 >R —2 v b KX A 2V ZDFEX
® UNIQUE-NAME. fnfat&RaIC & - GEIRS N R X1 Y EBDO%H
7= ZIE. B XA >open-iscsi.comDBE. IQNIZKD K SICHED £,
iqn.2005-03.com.open-iscsi:UNIQUE-NAME

iISCSIZ—%"w EDIERLERFIC. targetclidV Y REFETZ . IBESNERICE->TUL
ZRD. MBEDIQNZEID Y TR TEET, e zxiE. MOLSIC. 2—45 v FDIERKL
BRICZRIZEIRLT. OV RTIQNZER TR EHTEE T,

/> iscsi/ create

LsOY Y RZBURITLED,
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0 [ 1
0- DaCKSTOrES .o e et [...]
| 0- block ... e [Storage Objects: 0]
| 0- fileio ..o s [Storage Objects: 1]
| | o- test-disc ....... [/alt/test.img (1.0GiB) write-back deactivated]
| | 0- AlUA@ oot e s [ALUA Groups: 1]
| ] o- default tg pt gp ............. [ALUA state: Active/optimized]
| O- PSCSL w i e [Storage Objects: 0]
| ®= FEMEASK cooscocoooaocoscosoncooonncoocosoacaoa [Storage Objects: 0]
| 0- rbd .. s [Storage Objects: 0]
0- 1808 L ittt i i e e e et e e [Targets: 1]
| o- ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456 ... [TPGs: 1]
| 0- tpgl .. [no-gen-acls, no-auth]
[ o =Y ol U [ACLs: 0]
[ o T UL o [LUNs: 0]
[ 0- POrtals .o e [Portals: 1]
[ 0- 0.0.0.0:3260 ... e [0K]
0- loopback ... e [Targets: 0]
0- VhOST ot e [Targets: 0]
O- XN -PVSCSL tuiittes sttt ettt inan st [Targets: 0]

/>

HAICIE. BEBICER I NTZIQN ign.2003-01.0rg. linux-
iscsi.e83.x8664:sn.8b35d04dd456 % FFDIER S N/CiSCSIR—4w b/ —RHRRRENE
+

targetcliTld. T 7 AIL FDR =45y bAR—ZILTIL—TtpglHERE L. BRI L TL
BCEITEELTLIEET VL, ThiE. L= FLRILOZEHauto add default portald &
U'auto_enable tpgth'T 7 #JL b TtruellfRESTNTWVWB1HICEITINE T,

CHOOXRVEIE 0.0.0.0IPVATAILRA—RZERLTT 74 FDOR—2ILBHIER LT
WET, Chid. EEDIPVAT RLADRESNIRZ—7 Y MITIEXTESZ L ZEKL
TWEY,

RDRXTw Ll iISCSIZ—4y FDLUN GREI=vY +FEBS)VEERTZ 2 TY, %
T5RBERAEIZ. targetcliTEFDLARIEBESEZBHFMICEIDHTB I TY, iSCSIX—
TYyRDTo LI MJICYIDEBEZT. lunTo LT bUDcreate Y > FZEEHAL T, LUNZ
Ny I ZXETICEIDETET,

/> cd /iscsi/iqn.2003-01.org.linux-iscsi.e83.x8664:sn.8b35d04dd456/
/1scsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456> cd tpgl

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> luns/
create /backstores/fileio/test-disc

IsOY YV REEITLT, TEZERALE T,

/iscsi/ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> 1s
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@= il daonoooon000000000bb000Ga000000a000000000600000 [no-gen-acls, no-auth]

[0 T Tl [ACLs: 0]
0- LUNS ottt e e [LUNs: 1]
| o- lun® ....... [fileio/test-disc (/alt/test.img) (default tg pt gp)]
0- POrTAlS vttt e e [Portals: 1]

0- 0.0.0.0:3260 .. .uv it e e e [OK]

CNTHREIF. IGBOT 7AIAR—=RDNY I XS T7ZFDISCSIZ—7y hHEELE T,
=4y ~ZIEign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456 & L\ S &aEIH
HD. COVRTLDERDERY FT—IR—EWST7I0ECIATEZXT,

RRBIC. I Z2I—FDRESNLI—T Y MITIECRATEEZ L ZHERTIHNE
HHDFT, CNZITI1DDAHEIF. FAZOI—RISH L TACLIL—ILZ{ER L
R—y ADERZHITE_ETY, CDHE. EDIQNZFER L TRELRET
ZIUTI—AE—BILTRIUNELHD FT, BFEOAI=ZIT—FZDIQNIE. /etc/iscsi/
initiatorname.iscsiZ 7AILICHD £J, XOOAT Y REFAL T, BERAZOI—A
(CDIHBEIE. 1gn.1996-04.de.suse:01:54cab487975b) =B L £ Jo

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> acls/ create
ign.1996-04.de.suse:01:54cab487975b

Created Node ACL for ign.1996-04.de.suse:01:54cab487975b

Created mapped LUN 0.

/iscsi/igqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl>

Freld. 7O7ERABROBVWTEE—RFRTE—T Y ERITIBZILDHTEEY. CDHEIRF
ZEMIFESBED EITH TEBNCAL R Y FT =0 TERITT 3E5SIXRILDOAIREMD
HODEF, TEE-—RZBEMCTBICIF. ROAIXVFZERTLET,

/iscsi/ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
generate node acls=1

/iscsi/iqn.2003-01.0org.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
demo _mode write protect=0

REDXTY FlF. IL—rFTa LU M) TERABREAsaveconfig AV > REMFEHAL T, B
INEREZHRETBZI_LTT,

/> saveconfig /etc/target/example.json

RESNIT 7D OREZERTILEDNHBZHEIE. FTHEOREZI VT I 354
BERDHODET, BRAICKEZREFLBZVED, BEOKREZI V7 I3, T—2HRHOND
CCITERLTLKRET VL, ROAR Y FZERLTREZZUT7LTBO-FLED,

/> clearconfig

As a precaution, confirm=True needs to be set

/> clearconfig confirm=true

All configuration cleared

/> restoreconfig /etc/target/example.json
Configuration restored from /etc/target/example.json
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/>

BEINIEZ—7 Y EHEEL TVWBIHNESIHT AT BICIF ALY RATLICA YA b=
JLENTzopen-iscsiiSCSIA = T —R%ZERAL TENICEF L £ (HOSTNAMEZ O— ALY
SUDRA B TESHRZET),

> iscsiadm -m discovery -t st -p HOSTNAME

TEZIERDE SIS COAR Y FIFRESNIcZ—T Yy D)X b Z2BLEY,
192.168.20.3:3260,1 iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456

ZDHlogin iSCSIAVY Y RZFRAL T—ERTRINTVEX—Fy MIERTET XY, Ch
IC&D. O—AITo R LTE=7y bHMERARBEICRD £95

155 142X +—JLEFDISCSIT+1 XU DfERA

iISCSIMIED 7 7 —LD T 72 ERALTVL3IHEIE. AMD64/Intel 648 &K TU'IBM POWERD
T—=F*TUF v LEDISCSITA ZRIDSDT— b R—EENTVET,

12X b—)LBRICISCSIT+ RV ZFERT BICId. RDOINTA—R%ET— NS X—F1TICE
ms2ENHD XY,

withiscsi=1

AVAR=ILRIC, 1A M=ILFOCRXTERT BISCSIT1 R % AT LICIEST5F
T arvhREIN. BMOEERIRRINE D,

Q ixE: Uy hRA Y bDYIR—
iISCSITNA RNET— b 7O ZAPIFIERAPATRRIINE T, TNS5DT /N1 DI —
F77ANSRATLRICELKRESINTWVWS Z EHnitrdiC K > THRAESN B X T
D, DT 7ML XA T LR /usrREDI T R4 Y M TlE. THIFRIESNE
BAo LTch 2Tl Jusr®/varBEDT AT LRI DY MRA Y MEYR— S Et
o TNEDTNARAZFETBICIE. BITBET—EIRCTNAZXZELLLERLTL
72U,

15.6 iISCS\IO T IV a—FTa>F
AIETIE. iISCSIZ—4w R ZiSCSIFT = IT—RICBEAT IV OO DEHMOBEE. ZZ 5N
BERREICOWVWTEHALET,
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15.6.1 iSCSILIOZ—%4"w b —NICEZ—7 v FLUNZE v ~
7w TITBEOR—FILITS—

iSCSILIOZ—4"w T I —TFDOEBMELIFHBEZITORIC. ROIZ—HEET S:
Problem setting network portal IP ADDRESS:3260

/var/log/YasT2/y2logQJ 7 71 ILIC. RDIZ—HEFENTL3:

find: “/sys/kernel/config/target/iscsi': No such file or directory

C DEREIL. iISCSILIOR—4w b =NV T Dz T7HEDERTRITRTIIRVBZEICHE
HLFEY, COMBZRERYTDICIE. YaSTZ T LT, OV RS54 Y TEH Tsystemctl
start targetcliZ3E{TL TiSCSILIO%EHL. BHITLET,

RDESICATILT. configfs. iscsi_target_mod. & & Utarget_core_modHO— R IN
TULBNESIDFIVITBRIELHLTEET, TVTILDIEEZRLTVED,

> 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

15.6.2 iSCSILIORZ—%"w hAMBID O > Ea—X TRIRINAL)

B—=Ty hY=NTT 747 04— ZERLTVWRHRIE. MO E2—%TiSCSILIO
B—Ty hERTTEDLDICTBIDICHERT BISCSIR— b zR<BENRHD 9, Fl
ICDWTIE. T15.2.118 TiSCSILIOZ—47'w b —EXDEBB LV T 7177+ —ILDFK
El 1 ZBRLTLIES L,

15.6.3 iSCSINS T4 woDT—2N\yr—IhrOy F7ENd

T7A4T7T74—)LIE. BRICEDS—ICRZENTYy b2 ROV TBRehHD £9, SUSE
T7AT7T4—=ILDT T I NI 39BICNTYy cEROYFTBIETY, iISCSINS
T4y DNy RHAROY TENTVWBZ ED DD o 7cmBIE. 771470 +—ILHE
D=l oTceE Ny bz Oy 7330 DICFa—ICANS L DIC. SUSET 717
A= ERET D CERETLTLLIES L,
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15.6.4 LVMTISCSI'lR) a—LZFEATS

iISCSIZ—4"y F TLWMZFER Y BRICIF. REDO ST a—FTr Tk hzEAL
TLIEEL,

15.6.4.1 7 — RERICISCSIA Z2 T —RDBEMITONZIHE S H Z FERR
ER)

iSCSIT=Z>IT—R%ZXw 7w T BEICIE. udevhh T — MEFICISCSITNA X & & H
L. WMICKBENEDTNTROERZEY 7 v T TEELS5IC. T—FEOKREZEW
[cLTLEEEL,

15.6.4.2 iSCSIZ—77y bDREN T — bRICEE S D L ZMHRT 3

udevid. TNARDTI7AIbEY b7y TEZRETZCEZBVHLTLLETL. TN
AEERTBIRTOT7 SV 5= T —FRICEFHINZ CZEREL T I,
CHUSE D udevh I AT LEBFHIZENSZRHL. TNARZEDHEH TR eNTEF
To 7FVT—2a > F 3 —EAN R I TEESLABAVWESIE. udevh T — RERFD KL S I
BENICT N RZER T2 CidEHD £ A

15.6.5 WEZ 7 1IDFHEZRESNTWLB . iSCSIR—T v
NP ey g i)

Open-iSCSliZ. /etc/iscsi/iscsid.conf”Z 7 )L Tnode.startup4 73 3 O HFENCHRE
TNTVBFETH, BE7 7ML EZFBTEETNE. EFRICX—TY bZEIXTV T
TET

/etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/defaultZ 71 JLERESRL TS T LY,
DT 7AIICIE. /etc/iscsi/iscsid.conf 7 7 )L%E EEFJ Bnode.startupsREHS
FNTVWET, YaSTA VR Tz —RZFERALTIYV O M AT a v 2FHMIHRET DL /
etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default” 7-1JL CHnode.startup =
manual B/EEINF T,
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15.7 iSCSILIO%Z—%4"v DGR

backstore
iSCSIODTYRRAY COBRBERBRIZIEROINL—JIEHT S, YIBNINL—JF
I7ox0 K,

CDB (command descriptor block)
SCSIaAXR Y RDIBAET +—< v LCDBIF—RZAVIC6. 10 F/lF12NA FORETT
PN O16NA M FLIIFAEZERTHEBVEE A

CHAP (Challenge Handshake Authentication Protocol)

RAYRY—=RA> ZFOMIL(PPP)DEREESET. H3AVE2a—R2DT7ATUTA
TA4%ZDAYE 2 —RICH L THERT 37HICERAL £9, Link Control Protocol
(LCP)IC&»T2a0 AV Ea—4ahEHiEN. CHAPXY v RIS IT— O
%, RAEBIE S VA LBRFvLIODEETICEELE T, ET7IE. FyLoOBLUMW
FRICKIFELTZ. BEREMICNY 2 SNTEL AR AEZRITLES, sREEIE. /\Y
AN LARYRE, FRENZ/N\Y S aEBOBEOHEICN L THEIEL. SB35 %
TERY BN, EHEZRTLET, CHAPIE. RFC1994TEESNTUVET,

CID (3E%esahF)
AT —2DEMT 316y FOFE ST, 2D0DISCSIT/NT AEOFEHE. —EICH
MNT2HD, COFESIFE. OV Tz —XDOBICIRTEINE T,

IVRRERL2b
iSCSIZ—4"w k% XiSCSI TPG (IQN + Tag) DA EHHE

EUI (extended unique identifier)
HAPDHSDZ TN RE—RICHAT 3. 64EY FDES, 7+—T v I, 2tt
CLIC—ET®HB24Ey b, TORUADBHOEZET /NI XIZEID HTS40E Y b THE
RENnFzd,

1= —4
SCSIEY > a>YORBIY R, @EF. A2 —42REDOFHIET/INA X,

IPS (Internet Protocol storage)
IPZORJNZERLTA ML =Ry b —JADT—2%Z28EH T2, 7OMILE
12lET N1 DU 5 X, FCIP (Fibre Channel over Internet Protocol). iFCP (Internet
Fibre Channel Protocol). & & TrNSCSI (Internet SCSI) . IARTIPSZO M JJLDAHIT
ER
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IQN (iSCSI qualified name)
MRPOBHSDZT /N X Z—RICHET . iISCSIDHFIF (- 21!
iqn.5886.com.acme.tapedrive.sn-al2345678)

ISID (initiator session identifier)
AT —RZWERTB48E Y FOFE ST, A1 Z2I—RE—7 v EDEYy 3>
F—RICHNTIH0D, COEXOS 1> FTOLAOMICER TN, OJ 1 >PDUL L
BIZE—T v MIZEBNE T,

MCS (multiple connections per session)
iISCSHERRD—EFT. A1 Z>IT—R &R —7 v METOERDTCP/IPEKiZRIEEICT 5D
Do

MPIO (multipath 1/0)
H—NERXA ML= TT =2 ERORENRAZ RN TESZAYV YK,

*y bI7—0K=-42)
iISCSITY RARA Y bELPIPT KL XETCP EEHIE Ok O)L)R— ~DfEAED
B, TCPR— 32604 iSCSIZOROILEDR— FESTY, k. IANA (Internet
Assigned Numbers Authority)iIC& DERINTVE T,

SAM (SCSI architectural model)
SCSIDENEZ —MRVARE TREH L XE T, BLIBEOTNAZANTXTIFHX
T4 7 L TBIETACEZAREICT DD D,

=7k
SCSIty > a YDRERT. BERITARIRZAT T—TRIA4T. AFvFRL
DT INA Zo

X=7y N IL—TF(TG)
Ea—DERBICIRTELFVWERITS. SCSIZR—4 'y b R—FDU R b, Ea—%
B9 2T, LUNGREEIZw FES)DIYvEVIHBERIEINE T, ENEND
Ea—IYbrUD 2=y rTIL—TF RARTIL—TF. BLUVLUNEIEEL X9,

R=rry FR—F
iISCSITVRRA>VbE. 1DUEDLUNDREAEHE,

=4y fiR— R IL—F(TPG)
IP7RLRETCPR—rESDI X FT. BHEDISCSIZ—T vy kDA VAT —2R
WEOZETEINZERETDHD,
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2=y My 3 VERIF(TSID)
R—ry CHERT B 16EY FOBES T, 12> I—R&42—4S vy rEDOEY a3V %E
—BICRN TR0, COEIFATC > TOCADBICER SN, OJ 1YL AKX
POU(ZORINLT—RIAZY M EBICAZOI—RITESNE T,

15.8 FEHIEER

iISCSIZO b OLIF. BEISE> THIBAINTWVE Y, iSCSIESANY U 2—> 3 VDL
PNT =X VADRYFI—=D1FZLDLE2a—THRD EIFsnTED. N—RKRJzx
FYVa—=aVIlDOWTEHBRLERFa XY rHHD F T, FMICDLTIE. hitp://
www.open-iscsi.com/ 2 Z#H 3 0pen-iSCSIZ7AOT TV bDR—LR—JSZ BB L TZE
LYo

F7c. iscsiadm. iscsidDFEIZaT7ILR—=TDIFHD. BIERET 7 1ILDOY > TIL/etc/
iscsid.confHBEL T T,
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16 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

] 16.1: 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

16.1 > ~—JLEFICHITBFCOEA > E 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 VIV RTLDA VA R—ILEHCFCOET 4 RV DBEXTOIENTEFE I, —=B
D AT LBIOSZA T TlE. FCoOET 1 RV ZBEBEBMICKRETZENTE DT RV %
YaSTDA YR b—ILY 7 b Tz 7ICRELF T, 7=72L. FCoETr RV D EEIMRH I IF. T
TOBIOSDO AR A FTHR—FENTWVWBDIFTTIEHD FHA. TDHFE. TV M—ILDH
PRBFIC R DwithfcoeA T a v EA—RILOOAT Y R4 VBT 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 E Y, FCoOEAM VAT T —ADEREICDWVWTIE, 16.378 [vasST
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,

16.2 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

16.3 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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BRESNTLWEEA:
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,

REBADTHATIDORECEET BIIE. VANTEDOTH SE%ERL. Change
Settings (REDEE) & U wo LET,
MDA T avERETEET,

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

BREBADA VR TT—XA%HIBRT ZICIE. TNZEUIAMTERLEY, 12T —
Z0HIBEEIY I L. 7% ) v o LTHESRLE Y, FCoOE1M >R T T —XDfE
H. KERICZEDHDD £7,

HERT T, FCOEP R T LY —ERDEREBRELTHIREIFEELE Y, FCoEH —E
2RI V) Tk fcoemonT—EVHEDTNY I Xy E—SHEBR/EMICLIZD. Xy
=% AT LAOTIOEETEINESHEBELIEDTEET,
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Fibre Channel over EthernetDIRIE:%E

F—E2(5) v &TT—2() | =

i

JIEQ)

MR E
Fiv(D)

[z

syslog®{E M (U)
[0

| ~LFH) | | FrrEA(@Q| | OK© |

8. 0Kz v LT, EEARZREFLTEABLEX I,

164 X > FZ{ERLFCoEDERE

RDERT Y ITlE fipvlanOAY Y FZERATIVENHDFT, COAXVEHRIU R
F=ILETNTULWRWES. ROOAYY RZETLTA YA M—=ILLET,

> sudo zypper in fcoe-utils

IARTDEthernet1 V27— =B L TERET BICIE. XD TV SITEAE T,
1. 2—ZFIZHTET,

2. FATRER TR TDEthernetf 27 T —X%=EHTZICIF. KOAY YV REERTLFE
ED

> sudo fipvlan -a

3. FCOEA 70— RABFEINTULWBREthernetr Y27 — R LTXROIAXY > K&
ETLET,

> sudo fipvlan -c -s ETHERNET INTERFACE
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COOARVRERFTIDRE, XY RT—=04 22T —IDMERTN(CNDAEELEL
%E). #&H L7<FCoE VLAN COpen-FCoE1f Z> T—AhBAINE d,

16.5 FCoEBIEY—I/lZERLFCOE1M > XXX
DEE

fcoeadm1— 7« ') 7 |&. FCOE (Fibre Channel over Ethernet) B Y —JLTY, "N %&fE
ALT. FAEDHRY D —04 22T T —ADFCoEA1 >V A2 > ADER. BE. XU
Ty bEITSZENTEEXY, fecoeadn1—T o UTald. VI Yy b2 T —X%EL
T ETHDfcoemon 7O XICAT Y R%EZED £9, fcoemonDEEMMIC DL TIE. man 8
fcoemonZ BB L T /T LY,

fcoeadn1—7« U T ZFEAL T, ULTFICEALTFCOEA YR AV RICZITURITSZ D
TEEY,

o /R T1T—R
o X—/rvw FLUN
o R— DT —2

fcoeadmL—7 1 U T v . fcoe-utils/Nw o —JD—EFTY, CDIAT Y RO—REMAEX
. RDLSICHED X,

[-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]

SHMIC DWW TIE. man 8 fcoeadmZEEHBL TLET LY,

il

fcoeadm -c eth2.101
FCOEA > AR > X %eth2.101 EICHERL L £ 95
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fcoeadm -d eth2.101
FCOEA VARV R EMeth2.101%HEL £ 95

fcoeadm -i eth3
A >YR 7 T—Reth3 EDFCoEA Y XAZ Y XIARTICEAT 31BHRERRLET, 1%
T I —IABHEETNTVLARWEE. FCOET Y XAV ANMERINTWVWRIRTDA V&
TJ1—ADEHRERTLF T, RIS HEieth0.201DEHROHIZTRL £7o

> 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 v0.1 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

Hieth3. 101 TIRH SNt IR TOLUNDEF TR Z R T L £ 9, EHRAEESNTL
BWEE. IXRTOFCOEER TREHEINIE IR TOLUNDIERZRTL T

fcoeadm -r eth2.101
eth2.101 EDFCoE1 > A XX &2ty FLE T,

fcoeadm -s eth3 3
FCOEA > A B Y AN EFIET DHREDeth3R— MIFAT 2MEHERZIVWHEBTRRL X
Yo HatERIE. BREERC CICIITIORAINE T, BRZEEL TVLWAWVEE. T
T4 rDIMHARERE L TERINE T,

fcoeadm -t eth3
FCOEA Y A A YV AWFET B EDeth3’R— hHSRHETNIcITRTOE—4w MCE
TRBHRERTLET, BEINLEEX—T v FORAIC. BE[ITSNIZLUNDFIEE
TNET, 1VRARVIABEBEINTLARWGE. FCOEAM VY RAVADIFEET S IANRT
DR—EHEDOR—=4y bERRLE T, RKIZ. Heth0.201h 5D —47 v DB
DOFZERLET,
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> sudo fcoeadm -t eth0.201

Interface: eth0.201

Roles: FCP Target

Node Name: 0x200000D0231B5C72
Port Name: 0x2106000D0231B5C72
Target ID: 0

MaxFrameSize: 2048

0S Device Name: rport-8:0-7
FC-ID (Port ID): 0x79000C
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)

16.6 FEAHIEER

FHICOWVWTIE. UATDORZa7IILZBRLTLEEL,

Open-FCOEDH—E XFT—FEIZDWVWTIE. fcoemon(8) Y= a7 IR—JZBEBLT
KTEE W,

Open-FCOEMEERY —JLIZDWTIE. fcoeadm(8) W= a2 7IR—TJZBRL TS

o FT—REIUR—TNyIVTEEY—ILICDWTIE. dcbtool(8) Y= a7 I/ILR—IHH
BLTLEETL,

e Link Layer Discovery ProtocolT—> x> b7 —EVICDWVWTIE. ldpad(8) ¥ =27 )L
R=TZBRLTIREEI W,
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17 NVMe over Fabric

CDETIE. NVMeoverFabric kR b BLUVE—7 v FOREFEICDOWVWTEHEAL
9o

17.1 #BE

NVM Express (NVMe)ld. FEBREMEZ ML —C(BREIESSDT 1 RV)ICT VRT3 1 >
RT T —RFIETT, NVMeldSATAZ B MMC EEIZMIBREZHR—ML. LATVIHE
<BhFT,

NVMe over Fabrici&. RDMA. TCP. NVMe over Fibre Channel (FC-NVMe)ZR ¥ D&% 3 % v
fO—F%>0T777 ) w0 N LTINMeR ML —JICT I ECRTBEODDT7—FTIF v
TY, NVMe over FabricD#%8EIFiISCSIEEFR T, MESMZM EIES7-H. NVMe over
FabriclZIZTILFINZADHR— FHHEAMAEFNTULE T, NVMe over FabricwLF/NRIE. 1
RDOTFTNARIYN=TILFNRUIBTVTVEE Ao

NVMe R X bk, NVMeZ—4'vy MCHEEIT 5 > T, NVMeZ—47y M. EDNVMeT
Ay I7TNARZ2HETBEIY VT,

NVMeldSUSE Linux Enterprise Server 15 SPATHR— TN TWVWE T, NVMe7 OV I X b
L — 8 K UNVMe over FabricZ —4w bR X MCIE. BEROA—RILEYa—ILHEE
INTVET,

CERDN—RI T 7ICET 25 GERFEN DD DN ZHEERT BICIF. 17418 [
EDN=FDOTT7DOHRE 2BRLTIREEIW,

17.2 NVMe over Fabric’ kX k DE&RE

NVMe over Fabricz B9 3ICid. HAR—FEINTWVWBRY hDO—F VI FEOVWTIH
TR—7y b ERAREICT Z2HNEDLH D £9, NVMe over Fibre Channel. TCP. KU
RDMAD‘HR— TN TWE T, UEDE IS 3> Tlk. NVMe over FabricZR X k%ZNVMe
=7y MRS 3 AEICOVWTEHRAL £75

1721 OARVRSGAISATRDAR M=)
NVMe over Fabricx RT3 ICIE. nmeIX Y RS VY —ILHRETY, 1A M—ILT
BIClE. zypperzEITL X9,
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> sudo zypper in nvme-cli

TARTOFEAARERY T AT RE—EIZT BICIE. nvme --helpZ{ERAL 9, nvmetr 7'
IYRADIYZaTIR—HREEEINTUVE T, man nvme-SUBCOMMANDZRITT B &, C
DR—=JHBEBTEEY, LRI, discoverF TAIY Y ROIYZaT7IR=—SHBIBTS
IClZ. man nvme-discoverZzE{TL £,

17.2.2 NVMe over FabricZ —4"v kD& H

NVMe over FabricZ —4"w k TERARELENVMe T XA F L%E—EIC T 3ICIE. ®&HEO> ~
O—Z2D7 RLRAEH—EXIDHARKRETT,

> sudo nvme discover -t TRANSPORT -a DISCOVERY CONTROLLER ADDRESS -s SERVICE ID
TRANSPORTIZ. BAE X R BEREX T+ 7(loop. rdma. tcp. Ffcldfc)TEIFHZ X

9o DISCOVERY CONTROLLER ADDRESSIF. MHIOY FO—ZD7RL A TEFHZ X

9o RDMABKUTCPODIBZBE. CHIUIIPVAT RL ATHBINENHD £9, SERVICE IDIF. ¥n

EH—EZXIDTEBEZF#Z 9. RDMAZ/ZIZTCPO LS IC. H—EZXAWIPR—IDFEF. H—
EXIDIZFTR—bBEEEIEELE T, 771 N\FrRILDFE. Y—EXIDIIRNEHD £t A.

NVMerR R b, EHA RSN TWBR Y IO XATFLOAEESBLET,
A

> sudo nvme discover -t tcp -a 10.0.0.3 -s 4420

SHMIC DUV TIE. man nvme-discoverZ BB LTI\,

17.2.3 NVMe over FabricZ —#" v kA DEH:
NVMet 7S 2T LEEELT-%E T, nvme connectIVY Y REFH L TEHRTETET,

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

TRANSPORTIZ. B A Z8EX T« 7 (loop. rdma. tcp. FFoldfc)TEIHRF

9o DISCOVERY CONTROLLER ADDRESSIE. MHIAY FO—ZD7RLATEZTHRRF

9o ROMAB L UTCPDIZE. CNISIPVAT RLATHIZIUNELH D £, SERVICE IDIF. ¥
EH—EXIDTEIHRI 9, ROMAZ/IEZTCPO L 512, H—EZXNIPR—IDIFE. TN
IEFR— FBSZIEEL XY, SUBSYSTEM NONIE. BHEIOT Y RICL>THRESIN. BROY
T2 2T LONVMefEMiZ TE I X £9, NQNIZ. NVMef&ffis(NVMe Qualified Name)®D
BEEET 9. NQNIZBEB THBIHENHD £7,

IR
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> sudo nvme connect -t tcp -a 10.0.0.3 -s 4420 -n ngn.2014-08.com.example:nvme:nvm-
subsystem-sn-d78432

F7clZ. nvme connect-allZfEAL T. IRNTOBEINTcR—LIAR—XICERLET,
SERERZEICDVTIEL. man nvme-connectd & Ufman nvme-connect-allz BB L T
eI AN

INZABERDHbNB . NVMetr 7> X7 LATlE. nvme connect Y > R®Dctrl-loss-tmoA 7
A VTERINRRE. BEHELEISELET, CORB(T 7 #/L MEIZ600F)HYEE L
& NRUFHBRSN. 7AvILAYV( T 7AWV AT L)DEULA V(T 71ILY R T L)
ISBRIENE S, T7A4ILETIE 7710 RXT LI FRARDERICYT Y FEINET,
CHISBEELE LVIETIEHD £FHA. LTEH 2T NVMett T2 X7 LDGIRE L THIE
FEEITLET DL SICctri-loss-tmoA P a VERET S EHEOLET, 2D
ICId. XA REERITLED,

> sudo nvme connect --ctrl-loss-tmo=-1

NVMe over Fabricsth 7> X T LZEBIFFICERTE 3 & 512 BICIE. KR MI/etc/nvme/
discovery.conf7 71 ILZERL L. /NS X—R%Zdiscover AV RITEL X (17.2.218

'NVMe over FabricZ —77 v FDiEH ] Z288), T ZIE. RO &L Sildiscover AV R %
FALEY,

> sudo nvme discover -t tcp -a 10.0.0.3 -s 4420

discover A< > RMD/NZ X—4A% /etc/nvme/discovery.confZ 71 JLISENL £ 9%
echo "-t tcp -a 10.0.0.3 -s 4420" | sudo tee -a /etc/nvme/discovery.conf

I nvmf-autoconnectf —EXEBMICL X T,

> sudo systemctl enable nvmf-autoconnect.service

17.2.4 ILFINZIE

NVMeX A T4 TRILFINRMIBIZT 7+ )L FTEMICHE>TVWEY, O ~O—SIDKRE
DMICA T2 a VHRESNTWVSIHE. NVMeXZ Y ZIENVMER 51 7% 5T 7 4L ATV
IWFINZITNARELTERHELET,

RILVFNRZBEBT3ICIE. UTZFERTEFEXY,

RILFNZADER

nvme list-subsys

RIVFNZATNAZDLATT bZEHRIL X7,
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multipath -11
ARV RICIFEBREE—RDAHD. NVMeTILFNRTNA RZRRLE T,

nvme-core.multipath=N
F72a3 N T—bNIA=FELTEMEINS & NVMeXRA T+ TIILFINZHE
MTED EFo

@ AL VILFINAE Y 7w FTiostatzZ(ERHT S
iostat OV RZEETLTH. nvme list-subsysTU X FINBZIANTHOIY bO—
IHRRINBVBEDHD X9, T 74/ FTIE. iostatid. I/ODHEWVWITOVIT
NAZADERTE T ILRZLTHBRLE 9, dostatT I RTD) TNARZERRYT
BIciE. ROAT Y REFERLE T,

iostat -p ALL

17.3 NVMe over FabricZ—#"v kDR E

1731 OXRVRZSAIOTAT2ORDA R M=)
NVMe over FabricZ—%4"w h&RET BICIE. nvmetclidY > RSV —=ILHARETY,
AV L=ILTBICIE. zypperzRITLE T,

> sudo zypper in nvmetcli

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

17.3.2 EREFIE
ZKDFIEIC. NVMe over FabricZ—#4"w fDEREHZEDHERLE T,

REIXY U —BETHEMINE I, BETBICIF. cdIXVFZFEALE Y, 772010 %
—BICTBICIE. sZFERLET, createzEAL THLWVWATO I FZ2EHTEX Y,

1. nvmetclif V2S00 T714 7> ZEEL X,

> sudo nvmetcli
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2. ILWR—bZERLE T,

(nvmetcli)> cd ports
(nvmetcli)> create 1
(nvmetcli)> 1s 1/
o- 1

o- referrals

0- subsystems

3. N\VMet 7 X7 LEZER L £ 9,

(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)> s
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
o- allowed hosts
0- namespaces

4. FILLWR—LAR—XZER L. TEDR—LAR—XICINVMeT N1 XA 2R ELEF T,

(nvmetcli

(nvmetcli

(nvmetcli cd 1

(nvmetcli)> set device path=/dev/nvmeOnl
Parameter path is now '/dev/nvmeOnl'.

> cd namespaces
> create 1
>

e

5. LENCIER LTe R — L AR—AZBMLE T,

(nvmetcli)> ed ..
(nvmetcli)> enable
The Namespace has been enabled.

6. ERLIcR—LRR—XZRTLET,

(nvmetcli)> cd ..
(nvmetcli)> 1s
0- nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
0o- allowed hosts
0- namespaces
o- 1

7. SINTDRA MY TR T LZ2FERATESELSICLET, CORFEIEF. tFa)Tr
RESNIRIETOHERITLET,

(nvmetcli)> set attr allow_any_host=1
Parameter allow any host is now '1'.
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3. BEDRIAMDHADERTETBELIICLET,

(nvmetcli)> cd nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82/allowed_hosts/
(nvmetcli)> create hostnqn

8. INTOEENIcA TPV b Zz—BEICLE T,

(nvmetcli)> cd /
(nvmetcli)> s
o- /
0- 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, TCPENLTA—4 v bEERATEELSICLE Y, RDMAICIZtrtype=rdmaZz AL
£9,

(nvmetcli)> cd ports/1l/

(nvmetcli)> set addr adrfam=ipv4 trtype=tcp traddr=10.0.0.3 trsvcid=4420
Parameter trtype is now 'tcp'.

Parameter adrfam is now 'ipv4'.

Parameter trsvcid is now '4420'.

Parameter traddr is now '10.0.0.3'.

Freldk. 77ANFYyRILZN L TERAEICTZIENTEFET,
(nvmetcli)> cd ports/1/

(nvmetcli)> set addr adrfam=fc trtype=fc
traddr=nn-0x1000000044001123:pn-0x2000000055001123 trsvcid=none

10. Y7 RTLZER—KMCUYILFET,
(nvmetcli)> cd /ports/1/subsystems

(nvmetcli)> create nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82

dmesgZFERA L TR— FDABMCH>TVBR L ZHRTI 3L DICBDF LT,

# dmesg

200 SREFIE | SLES 15 SP4



| [ 257.872084] nvmet tcp: enabling port 1 (10.0.0.3:4420)

17.3.3 22—y rERED/NY I T v TEIETT
KDATY REGEALTISONT 71 ILicZ—4y FBERRETS ET,

> sudo nvmetcli
(nvmetcli)> saveconfig nvme-target-backup.json

REZEILTBICIE. KOOV RZFERALE Y,
(nvmetcli)> restore nvme-target-backup.json
REDREZHET S LHTETET,

(nvmetcli)> clear

174 BHEDN—RITTFDETE

17.4.1 #E

—EDN—R Oz 7Tld. ELSEESE D 1-ODIHHRRRENNETT, XOZFLEIP 3>
DREHELEZBL. BHINTWVWBTNA XFEIRAOVWTNHICEKY LA WVWHEER
TLIETLY,

17.4.2 Broadcom

Broadcom Emulex LightPulse Fibre Channel SCSIK S/ NZfEHB L TW3HEIE. pfcE
Ja—IIDR— Y b BLVRI M LEICA—FRILERENTA—2ZEBML £,

> sudo echo “"options lpfc lpfc_enable_fc4_type=3" > /etc/modprobe.d/lpfc.conf
Broadcom7Z A TR T 7 —LT 7 DN—2 3 0h 11420433 THZ e xR L F

9, BED/N—2 3> Dnvmetclia nvme-cli. BXUYA—RIDBA VA M=ILENTWVWSBC
CHREELTLEETL,

T7ANFY¥XILR—FZNMeZ—47y b LTEIICTSICIE. BIIOE
Ta—ILINTA—REZRETIRENHD £9, 7z ZIE. lpfc_enable nvmet=
COMMA SEPARATED WWPNSEIEEL £, TITTR0xE EBHICWWPNZAHNLFT, 1ok
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I¥. lpfc_enable nvmet=0x2000000055001122,0x2000000055003344 EEL £ 9, —EX
RENTVBWWPNDHHE—4Fy FE— RICBESNE T, 771 NF v RILE— ML
R—=7y bERBA I -RE L THRETEET,

17.4.3 Marvell

FC-NVMeld. QLE269xH K TUQLE2Txx7 A FRATHR—rENTWE T, FC-NVMeDHR—
k&, Marvell® QLogic® QLA2XXX 7 7 A NF ¥ RILRSANTT 7 2L b TEMICEZ>TW
E N

NVMeDBMICHE>TVWB e 2RI BICIE. ROOAYY FZERITLE T,
> cat /sys/module/qla2xxx/parameters/ql2xnvmeenable

BRD1UI. NVMeDBRICHR>TWB I ZTR L. 0IFEMICHE>TWE I ERLET,

RIS Marvell 7R 727 7— Loz 7HP 3 eHN—2328.08204THB L2 RD ]
RYFOBENZFTv I LTHELET,

> cat /sys/class/scsi_host/host0/fw version

Bx#&IC. SUSE Linux Enterprise ServerlZxf L T{ERRIBEZRQConvergeConsoleCLI, nvme-
clis BLUAD—RILDRFN—23 R A VA M=ILINTVWBR e ZRERELET, X
IF. RZRITLT

# zypper lu && zypper pchk

BNy FEEZRLE T,

AV M=)LICEAT BEFMICDOLTIE. XDMarvell 21— H 41 ROFC-NVMeD o> 3> %
SHEBLTLIETL,

e http://driverdownloads.qglogic.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 #

17.5 FEHHIEER

nvme 1Y > K DEBEDFEMIC DUV TIE. nvme nvme-helpZ BB L T T L,
KDY > TIZIE. NVMed K TU'NVMe over FabricD#ENH D £,
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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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18 N1 RADTILF/INRI/ODERR

AIETIE. TILF/INRI/O (MPIO)ZFERALT. H—N/7Ov I X ML= F N1 XBOTIL
FINZAD T T—=IFA—N—"BLUVNROEEDHEBIET 3 HEICDODVWTHAL X,

18.1 VILF/INRI/ODIERE

RILFNZAREBLIE. —NDRAMNRTEATEELUOTNARADIA L=y bO—
SHET. BROYMENZAZ X/-U\WT. ALYEFEIIHREIOQOVII ML= T NA R EBE
TR —NDKEET Y, Zhid. BEE. FC (Fibre Channel)E1E % 7=1XiSCSI SANEBIETITH
nxd,

LinuxWILFALIBIE. BHEICTHESEM 25X, 7097« 7 REREed.ICBTEE ELET, <
IWFNRLEBNRES SFURITEINTVWD . BEINIC. TN\1 ABEROEENMFESIN. |/
OWRBDESICBREIEEINE T,

NILF NG, THOBREICH L THESMHZIEELEINS. AL—2FNAMBE
DEZEICH T IMESHIFRELEFEA. BEIF. STV 2IDLI BB RTIZVIIC
KO TIRMEINZE T,

18.1.1 RILF/NADHFE

ZARL=ST7LA

SANZ R L= FTINASR NL =% 05472 MIRETZ2HOT X UB &

VEBO7 77 )y o8GE(AY FO—2)2RATEN—RITT7TN1A R, BE. Ak
L—=U7LAIERAIDS LV 7 T —ILA—/N—#BEEE R TULWT. YILF/INRAUIB%Z
R—=FLTWVWET, CNEXTIE. 79707 /N> T (T =LA —N=)AL—=7T
LAELVOT7I0T747/70747(A—RNZ V)AL= T7 LA IERAIENT
WELTco COEDBMRIFEMALELTHEELTVEIN, KRFI/N—RTT7ICEL-T
BR—EINBZNRITIN—TELVT7 7 IREDHFHABRNET £ A

BRAM KA AT L
ZEL—=27 041 OUSAT7 > b X7 L LTEET S SUSE Linux Enterprise
Serverzx®fTLTW3AYEa1—4%,

IWFNRR YT, RILFINATNT R
—ED )NZF N1 2] TG I ARL—STLADORNL—URY a— LR
L. "R ZRTFLDSIEEE—D 7OV ITNAIRELTRABEINE T,
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NZATNA X, BLRILTFNALR
TILFINZARTY TDOA Y N—(BFILSCSIT/NA R) T, RAMIVE2—REEEBD
ARL—=URU a—ALGISCSIEy > aYDmEIZ Y FRE)CDORBICE T3 —EDE:
EEINZATNAZADRLEF T, LinuxT N1 A Y/NN—=TILFINIATIE. KA T L
D OERMAIREN D7 U £ AR IRENNZITNA A THIFFINE T,

WWID. UID. UUID
'World Wide Identifier; « TUnique Identifiers . TUniversally Unique Identifier)
TY, WWIDIZ. AL =R a—LDFONT1 THBSH. JIILVFNIAIYTD
IARTD/INZT/NA ATREILTY, multipath-tools TIFWWIDZERAL T, <ILF/NN
ARY ATV TINTIHRENHBIBELANILTNA AZHELE T, YILF/INRXT
IudevZERA L TNITNA ZOWWIDZHIFTL £, YILFNRIY TOWWIDIFEE
INFLA. YILF/INZAT/NA RIZId/dev/disk/by-id/dm-uuid-mpath-WWIDZ fEFH L
TREELTTVIV7ERTEET,
WWIDIFERERIBER: [y 741 CXBTBRENHD LI(1897E 2—TF 7L F
LELIEHRDFEE) 2B2R).

uevent, udeviR> bk
=R E > TA—HFRAR=RICEETNTCudeviF T X TLICK > TUIEBEINE 1
R bo TNAZXOEIMCHIR. £E7O0NT1 DEEE{TS &, ueventhER I N
9,

TINA AV IN—
REIOYITNA REERT Z-HDLINUXA—XILDTL—LT—ITY, XV TT
NA R T BI/0EIFERE 2370y 0T NARVAA LI hENET, T/
ARVEVTIERRZ Y I INBZBEDRBDET, TNA XX YyN—TIFHBEDA R
SOFIMBERELET, CNIE TFNAAIYN—ARY b F21E TdmaRY
b1 EBMFENF T,

182 N—FRoz7HHR—F

SUSE Linux Enterprise ServerB 4 7/R— L TWB IR TDT7—F T I F ¥ T JILF /N
BORSANELIY—ILHMERTEXY, 7OFJNLEZXFLAVRE RS /NIE TR
FEALCDRILFNZARIGA ML= N—RO 7 TEELE T, —BODR ML —JTLAN
DAE MBORILFNZLEEEY —)LZRHLTVET, XADN—-FUT 727
ILWZ2BRLT EDELSBHRENBENMIBIL T ZTL,
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18.2.1 ILFINRELEE: /N1 X< v /N\—ENVMe

LinuxiCH1F B3 TILFINRAIBTRRD—MRIABRETIE. TNATRAIYN—=TL—LT—7
ZEHALEX T, SCSITFNARABEDIFLEAEDTINA RARZA TTlE. TNARAIYIN—DT
ILFNNZANEBHLIM—FHARTRERRETY, TN1 XY YN—DIILFNRNEBIIEEICHKER]
BETHD. FEATY,
Linux TNVM Express) (NVMe)A—RILY TS X FLTIE. A—RILTIILFINRNIEZE
1714 TICRELF T, BESRTEENIEEIT/NTVINVMeT N1 ZADERA —/N—AY R
D CORETERINTUVET, 21T« INVMeTIILFNRANEBTIEA—HFIR— Y
— XY MEIFTRETY, SLE15MUPE. R4 To TIILF /N RALIEBHANVMe T ILF NI T INA X
DTF T AL MTHE>TVETD,

CDEDED DA TIETNA AT YIN—DIILF/INRICDODWTEHAL £

1822 RILFNRAUMEODI L -7 L1 BEERH

TNAZAI Y N=DIINFNRE—BHIBEM T, YILFNITNA XDOBRETHER T
I BLARILTNA Z(SCSIBEVDD—RILICE>THRESINZ . TN 207FON
TA4DEHDELARILTNA X %Z (RBICERBZ TN ATIEBRL) B LAY 2a—LADEE D
N2 CLTEENICHET S EDHTY,

multipath-tools/N\w T —J IRV ABESLUVEHBBATA ML =7 L1 2BELE T, C?h
I LEABZ L —JHEBICH L TRIEEADT 7 4 )L FERENEAATFNTVWET,
FHADARNL—SFLADN—R I 7 RFaXY FEBBLTLIETV, Linux®OIILF
INZAIBRFEIC] L THBOHREBEEZRRL TVWARYAEHD FT, CHEROSXT LA
THREINX b l/—*‘/“d),%ﬂifﬂij‘"‘*%ﬁﬁwﬁ'étdi <> Fmultipath -TZ3ETL X
9o 184578 ImultipathOdv > R #8BBLTES

CEARADINL—7 LA BICHEAAHER E%EE?%ME#%%%%\ /etc/

multipath.conf7 71 ILZER L TRREL £ 9, 18.618 TVI)LF/VAHKE) 2B8RLTLLE
U,

Q i
multipath-toolsilld. ZL DR ML =T LAMAOEFIRENHEAAETITNTUVET,
HBEZASL—PHMAICCDOL S BERRENFEI B LIF. TOIML—JHMm
DR YA Hdn-multipath TEMET AL ZEKLEFEAL. ROADEDOEHE
faCdm-multipathEBICEA L THRIEXP T R—bZ1T52¢H TERLECAL o T
— FEEDBEMICOWVWTIE. RUYADRFaAXY B TERL TV
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1823 WEDN—RIIT7NRSERBLYTZ3XANL—7
L1

HBNZADSRDNRZT T—IA—N—FZODRFHFRIAT Y IR RAE ST
T—BAEDIBERIANL—STLAHHDET, CNOSDFHFRRIT Y RPUERZE
& LinuxA—FILDN—=RT T TNV RIICL>TREINTVWEY, RIFFDSCSIA L —
T LAlE. SCSHBETEZINTWLS FAsymmetric Logical Unit Accessl (ALUA)/\— R
DIT7N\NYRSEHR—ELTWET, ALUAICINZ T SLEA—=FJLICIENetapp E-Series
(RDAC). DelllEMCCLARIIONCX7Z LA 772U, BLUHPOL AL T7LADN—KRT TN\
VRIWFENTUVETY, LinuxD—RIL4AALETIE. IZFEAEDT7 LA (ALUAZHR— T
BIRNTDT7LAEZEC)DN—RI T 7N\ RSELnuxh—R)ILTEISEHL F T,

183 NILFNRUEBOTZZ>T

RILFNARIOVI2—=23> DTS2 TRICIE. RIEOHA RS ARE>TLRE L,

18.3.1 miIEEH

o TWILFNRMEBWNRDT/INA RZFEHTBZIAML—JT7 LA Ty TILFNILED
YR—FEINTWVWBIRELRHD £, FMICOWVWTIE, 18218 )N\— KT 7HR—
b ZBBLTLLIETL,

o U—NDRAMNRT7ATEZ2ELVTOAVIZAML—=2FNAZXONZXAY FO—5
ICHEBOMEBENZADFEEL TVWBIHEEDH. JILFNRUIBZRETDIHENDHD X
ED

o —EDRL—STLAICDOWTIE. L1 OYIBE KUSREBET /N ADTILFINA
IR BB T 3T-ODMBEDTILF/INAAMIBY T Iz T7HR VAW SREINE T,
CDBEIF. RUADIERICHELT. ENSDTNAADTILFUNIBEZEL TS
Lo

o RIEBLIRIBTTILFNRNIBZFERT 3B, JILFNRNIEBIZ, KX MY —NIRET
BlIEENET, TNATADVILFNRUEBZRELTHSE. TNAREZREBTI AT
JICEDYTTLIEETL,
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18.3.2 TILFNRDA VX b—)LRA T initramfs

183.2.1 VIFNADI—bT7A4IL> AT L(SANT — 1)

IW=bT 7AW RATLIIRILVFINRATNAREICHD FT(BE. OITRTOT 7L
ATLHIINFNRZR L= EIZHDFT) CNIEEE. T4 AT7DBRWVH—/VTSANZ
FL—UFTENASR ML =P DA ZEFERATRHE T, CDELDBRY AT LTIE, EEIRFIC
TILFINZADHR— FHWBET. ?)H’-/\Z&JE%lnltramfs(mNrd)'CﬁxiJk?ZaM\E?’J‘Zf)D
¥£9, 18.3.2.318 ¥HARAMT « RV DEIEAKRE=#IF T %) #BRL TS

18322 O—AILNTARIDIL—bT7AIL AT L

W=7 7ML RTFLABLVBEICE>TREEOMD T 7L AT L)NEO—HILR b

L—(EET7 2y FEINTWBSATAT « XU, O—AJRAIDERE)ICHD FIH. DX
FTLIERILFINZADSANZ L= FTIENASR RL—2 D7 7ML AT LEEMTHERAL
ig_o k._@/ZTIA&’(?‘&/X@?)O@?E/%TEQET%353_0

root-on-multipathtz v b7 v 7O EH
ITRTOTAVITNARIO—HINTA RV ZZFEIINFNZAIY TO—ETY,
DESBEY TV TTIE IDDNRDBHEELTA I L—RIYILFNRAITY FELT
fﬁﬂiﬁo YaSTIC K BHEAS AT LA 2V A R=)LRICTILFINRNIEBELNEMICE D &
ENMERINE T, CNIFRDEMABRETIN. NTA—I Y ADF—/\—
Ay I~73‘373 D%,

multipath-tools TA—hITF1 XV % EHRTS

DRETIE. TILFNRUEB | XinitramfsTEMICED FT, Tov o IMEICEKD
»r/z E—JL#X. find multipathsFBE/NTX—HT. COREEZERITTETET,

initramfsTRILFNRUIBEEHICT S
YaSTHIVWILFNATNA ZZRH L ABD 272D —HH1 > XA F=ILRIZTILFN
AZBPCLBD 2T EDVWITNHDERT. YaSTICKBFHAS R T LMV X =)L
FRICTILFNRLEBIERICENAED > T2HBE. Oty 7y IHMERSNE T,
NIE18.3.2.318 THIHARAM T« 27 DEIEPREZ #IF T 51 HNERAINBZRVE—DIRR
T,
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18.3.2.3 #IHARAMT « XU DEIRAIRREZ #HF 9 2

0 ==
ITARTOTAYVITNA ZATIILFNINEBOFEARICEAL T—EMH D H 3HENYIER
RAMT 4 2B LUV T— b AT LATHERINZ ZEZERELTLLIEE VL, TILF/INR
HEDLEEZEALIZICinitramfsZBEEL X7,

AT LTRIVFNZEBAEMICE > TWVWBI5EEIFinitranfs THAEMICT Z3HEHLH D.
ZDEBERTI. COIL—ILDEE—DHINF183.2218 TO—H)ILT0 ZT7DIL—FT 74
WO ZAT L) DA T3 rinitramfsTYILF N ZAMIBZ ERHIZT ST,
CORIWFNRBREIET— b RATLEIntrd DEITHEEAIEZ2RELNHD £I, Licho
T. /etc/multipath.conf. /etc/multipath/wwids. /etc/multipath/bindings7s ¥ DX
ET77AINDREEIND. TN ZXFAICEAT dudevl—IILAZEEIND &, XA
R Z{ER L THIHADRAM FSZBIERT IHMENH D £ 7,

> sudo dracut -f

initrd& > 27 AW EHINTVARWES. X TLIRELL - T, EEFIEZET
TREREDTIIDERETIEENHDET, COLIBRIFUAZBBEIKMEET DI HE
IZDWTI&, 18.15.218 TYIILFNZADEHMEHEBE. 7—FRHICO X TLNKRT LTRES T
ILHESIT 51 ZBRLTLIZEL,

FIHADRAMT 1 R U W IEIZEN AR R THEEBRINZBE(H—FRILINTX—4
DOmultipath=offZEA LTI —rLIEBCPL XAF 12— X TLDSRY). FEFEFEHLH
ETY, dracutTld. initrdMBRINDJEZITIL— b T 7ML RTFLBRILF NI TNA
AEICHZ % BHE LIEBEDAIEARAMT 4 R 7 ICRILFINRLEBOHR— % B
ICHEAAAE T, CDOLSRBRIFE. YILFNRAWIBZRRRHICEMIZISEMNICT IHNELDH
DFEJ,

initrd CYIILFNRDOYR— b EBMCTSICIE. XROOAT Y REEITLED,

> sudo dracut --force --add multipath

initrd TYILFNADYR— b ZEEMCTBICIE. XOOAY Y REEITLET,

> sudo dracut --force --omit multipath
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1833 TARUVBERRY

HP—RFN=—FT1 DSAN7 LA EERY —IILFLRBTHEADA L -7 LA —FA1 24
TI—RZ2EAL T, WEBTNAXZERL. ENoZRIAMIBIDHETET, MAITHRI K
DERBHREZELRELTLRTE L,

HRITPRDRRX R TR 32— LDOEMPHIFEN TS ETITH. EEZRE T BICIF. SCSIX—
Ty bzBIFv>2 L. RAMTIYILFNRNEBZBRET ZHVEDHBZI5EDHD 9,

1834 VI JTT7RAIDCEMBANL—SX R YD

TILFINZRALEBIE. SCSITNA RBREDEENBINL—STFTNAZADEICEY Ty TS
NEY, VILFLAVORML—=—URZY I T IILFNRNBIEIBICETILAYTY,
Y7 U T 7RAID, HEAR) 1 —-LEE, JOVITNA ADBELBREDEDMDL 1V
& RILFNZRIEBO EICERSNE T, LA >T. EHDI/ONRZHB, VIV
TRADTHERFENET/NA XIE. £, VILFNRUEBERICKRELTHS. VILITT
RADTNA RE L TR T DREDNHD £75

BFEDY 7 bz 7RAIDADTILFINAMIBOEREICDOWVWTIE, 18.1218 BV 7o
RAIDFEYILF/INZIJODFETE) Z2BBLTLIEEIL,

18.3.5 =AAMKYJa—T3v

A=)V =00 ZR2) > JHEOERAMA%Y ) a—>avid. &/ —RFETYILF
INAWIBYH —EXZR—IR LTEITEINET, &/ —RED/etc/multipath.conf7 71
ILHDERERED . 7T RARZEETER—THBLIICLTLIETL,
NIWFNZXTNAZRDBIRTOTNA A TRLCEBTH DL IICLTL TV, FHlICD
WTIE. 18.9.118 THAY S 2 ZIZHETZVILFINZATINA 20351 EBRLTLEIL,
LANEDF /N1 X% =5 —1) >4 9 3DRBD (Distributed Replicated Block Device)& ] F
MY ) a—>guid. JILFNRULEBER—IELTEITINET, EHDI/0ONRZHF
5. DRDBY J a—> 3 > TERFEDT/NA AT EIC. JILFNRUWEBBTNA XZREL
TH'S. DRBDZRET IHENHD £,
pacemaker £ shd’a X 7T VIV JICHBRA ML -2 BRET RV ARV IV I MU T
TEHIIRILFNRUEBZERT 256, FiERENNETT, FMlICDOLWTIF18. 718
R—0>F, F51759). BLUOT7 =Ny IBADRI—DRE] Z2BRLTLLIET L,
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18.4 VYILFNREEYV—I

SUSE Linux Enterprise Server® X JLF /N ZAIRD SR — b & LinuxA—RILDFT/NA R
JYN—=TILFNIETYa—)LEmultipath-tools T—HFAR—=Z /Ny —JICEDLTL
%9, MDADM (Multiple Devices Administration) 1—7« ') 7« (multipath) = fEH T 3 &.
TIWFINRTNAZDREZRRITEET,

1841 FTNARAIYVIN—TIFNAEDa2—])l

FINA R YIN=TILFINZA(DM-MP)ES a2 —)Lid. Linuxic—R&BIA < ILF /X X AL FERE
BEZ IR L £9, DM-MPIOIE. SCSIF /N1 RE K UDASDT /N1 ZITH L TSUSE Linux
Enterprise ServerCIIILFNRLBEITSBICHESINZ Y ) 2—>3>THH. NVMeT N\
1 RCHEATETET,

Q i NVMeF /N1 XU L TDM-MPEERT 3
SUSE Linux Enterprise Server 154, *- 7+ 7NVMe<JLF /N ZALIE(18.2.118
(ZILFINAZEEE: T N1 27w )N— 2 NUMe ZBB)HNVMelIxt L THEI N
TED. T7HINTERINE T, X171 TDNVMe< )L F /N RANIBZ RIS
LT TNARARYYN=RILFNIATRETBICIE. A—FRILINT X =R Dnvme-
core.multipath=0%3EELTIT—FL X7

DM-MPIOIZ. Z8Et Yy h 7Y I TIILFNRLBY TSI T LEBHEREL £95
NILFNRAT—E>DmultipathdiZ & D, BEINAGNIBE I IIL—FLDIEFH. BHE
NZABTARDRITEINZDT. BENFRELLNARIE. EEICRD EEHEMICERLE T,
chUZEh, BEEBEOFEZRERICHMZZZEHNTEET,

DM-MPIOIE. TN\ XRBEDEEZETIFHRL. TNTAANDNIADEEN S AT LEFREL
X9, 7I9T14TRBRNADIDDBEONZ E(fce ZIE. Ry N T—O T X TEZDWIET S, I
T7ANT—=TILHBANDZRE). BODDNRIZIOZVAA LI RLET, IRTOEME/N
A TCEENKRETD . EIBREHA VA INIEZEMITINELRHD7-H. A L—J7F
Lo 7aNT« I C TREIMWDEEDRICT T —ILA—N—D1ThNnExd,
BETNAZAANDIRTONIATEENRETDE. h—RILTIKIDT/NT R EDI/0%1E
EREFIIEEAR T 2 — W TS T T (EEAFRDIZE. a2 —ICHBINT 3100DFEIL>
ATLXEY THEINED),
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TARITLAICERORA ML =270y N H3581F. 702X LEWVWWWUNZFRET S
AML=27Ot Yy HICSANZRT wFHESEL TVWR CZMTRRL TSIV, IFLAY
DTA AT LATIE. TRTOLUNAEADI L—=FOE Yy HICBELTWED T, WA
OGN T I T1 T T,

Q i xrL—sFOEvy
—EDT4 RITLATIE. ARL=STF LA L=27FO v ENLTRS
T4wPzEEBITZDT. —EICIDOAML—27OyH RPN RREINE T, 1D
OOt YUY T ITF0 TERD, 3120 FOt Yy HIZBERRETIET/NY Y
TEBRDEY, BMES AL —2FO0yH (NP TRNRZHD7O€E Y H)ICHE
HiL TWBHEEIE. FEHINILUNDRIRINGED 272D ENSDLUNARRIINT
HT7I7EALEDETRBEIS—DRETEZIEHAHDET,

18.4.2 YNILFNXRI/OEEY—IL

N —Tmultipath-tools& & UkpartxTld. BEINAKRE T IIL—FbxH SV —ILH
RBEINTUVET,

multipathd
RILVFNZARY T2ty b7y FLTERTEZT—E>. LU T—E>FOE
RECBEITSARVYRSAITA4T7 > bo 184418 Imultipathd T —EVH &K
Omultipathd v > R Z8BLTLEEIL,

multipath
NIVFINRARL—=2a 2 AOIARY RS54 Y =)L, 184518 Tmultipathd~ >
Rl Z28BRLTLIZE0,

kpartx
IIWFNRTNAZAD IN—Fq0>3>) 2BEBITZHDODIAT RSV —
Jbo 185318 TILFNATNAZAD/IN—T4>a>v) #ZBBLTLLET L,

mpathpersist
SCSIDKFGH BT ZEIR T 27HDIAR Y R Z4 Y —)b, 18.4.618 mpathpersist
O—74 U711 ZBRLTIEEL,
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18.4.3 YILF/INZAT/NA ZDMD RAID

TILFINZUIEBD EESTMDRAID7Z L1, ¥ XF LDudev)L—=)LICL>TEHEBICEZY b
TwTENZET, /etc/mdadm. confDIFR) LR EIFFRETT,

18.4.4 multipathd7T—E>H L UmultipathdIT R

multipathdid. REFLiNUXT /N AT Y /N—DIILFNRICETZDEY N TV TORE
BEDTYo CHITEHE. systemdt—E Xmultipathd.serviceZ @ CRIIRTNE

9o multipathd.socketZNL7V Ty D770 TP R—EINTVETH. T
FINZAN—R Iz 7Zf@A T A7 L Tnultipathd.serviceZBRMICT D & ME HE)
o1 LED,

multipathdlZIRDRX XV ZRITLET(REICL>TERZDLDOIHD ET),

o BEER. NATNARZBHL. BELIETNAIDSTILFNAR Yy T2ty b7y
JLET,

e ueventB KU TNA AT YN—ARY M ZERL. BEISISCTIILFNZRT Y TTIN
AT ETDOEBMYHIBRZITWVW. Jx—I)LA—N—1 X7 =Ly UigE"x
B L X9,

e FILUWNAZXRTNA A REEINBD e CICHLLWIYy T2y b7y TLET,

o —EDRBTNATNAZAEF Ty I LTEEEZ&EEL. BEHNRELLENZAETI
LTERBICR2TGBICIFERSEXY,
e IRTONATEENREE LI-IHES. multipathdiZZDT Yy TEEMICTIH. T
IYTTNA A%IEERB T2 —F5E—RICUDEZET,
o NZREDZEFEEZMIBL. REIZISLTNRTI—TOYDEZ £IENZAOEBES IL—
TMeEITVWETD,
e NX&ETZAELL. TEDODEFDOD] REMDED., NADREHNEECEEDOETYIDEDL
BARBREBRRE)NESH =R L £,
e BEINTUVBRIBEE. NAT /N1 A TSCSIDKGEHNAEFHF—=NIBEL £, 18.4.615
Fmpathpersist1—7« )7+ 1 ZBRLTIEIL,
multipathdTld. AV RSO IZA4T7 e LTHEEL. 1025 0F70 7T
RERTT—EVICEETDECTIAY Y REMELEX Y, T—EVICOT UV RZXETE—
IR XIEIRDEHED T,

213 TILFINRT/NA ZDMD RAID | SLES 15 SP4



multipathd COMMAND

& B L&,

multipathd -k"COMMAND"
T—EYTAVRSIT4TE—RIZTRICIF. ROOAR Y RERTLED,

multipathd -k

Q) ;3 multipath & multipathd % FRSEIE & € 5 755%
multipathd® O< > RiZ(Emultipath® ATV Y R ERFDHLDHZHHD £9, =&
Z . multipathd show topologyD#F{ElImultipath -LLDEMELRILTY, EER
Z2Z(3. multipathdd 7> R TIFETHRDOmultipathdT —E > OREFREZEWVE
HEBZDICH LT multipathTIEA—FRILE X VI/OEEL SIEHRZBEERIG TSI L
T9,
TILFNRTF—EVHETHDIFE. multipathd D ATV REFHAL T AT LEE
FI23z88OLET, COLSICLABVE, T—EVUHIREZEICIMHE. BEF
ICRIGT BBEDHD £, BEICK->TIE. BRASNEEEZT—EVTRICEES
ELET, LA >T multipathid. EITHROT—EVHREHTNhBZ & v TOWE
BEX ISy aRCBEHEMEDHZ AT KEmnultipathdiC BEINICEEL £ 95

TEED ) X MTIE. FEAEEHLSVnultipathd AT Y RICDWTEHHBAL £95

show topology
WEORY 7RO EL0TONTs Z2RTFLET,

show paths
WEBMDNITNA A ZRRLET,

show paths format "FORMAT STRING"

T3—< v cXFHEFER L TREBRMNDONRTNA RERRLET, Y R—FEINT
W37 4—< v MEEFD') X bZ2RTT BICIE. show wildcardsZfERAL T,

show maps
RERESNTVBIY TTNARERTLEFT,

show maps format FORMAT STRING
74— bXFHzFERL T BERESNTWVWBAIYY ITNA RAZRRLET,
R—hEINTWVWE 74—V MEEFDU X FERRT BICIE. show wildcards% fEEMH
LEI,
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show config local
multipathdhMER L TWBAIREDHREZRRL T,

reconfigure
RET77AMINEBEFAAH. TNAAZHEIAFv> L. YvTZ2BELY A7y L
9, ChidmultipathdDBEBEEAMICAILTY, W DHDF 7T 3 VIFHEES
LEWEEBETETEHA, CNHICDOVTIEYZ 27 I)ILR—2 Dnultipath.conf(5) T
AL £9, reconfigure XY RZEETT I L. ALHIDAETCEEEIN Y TT
NAZADHHBO—REINET, IRTOIY TTNA A%Z@ENICBEO— RT3
I&. reconfigure allZ{ERAL 9%

del map MAP DEVICE NAME
BEDIYY TTNARBLUVEDN—T1> a3 0= RERBRL THIBRL £, MAP
DEVICE NAMEICIZ. dm-0BEDT/INA X/ — K%, WWID, F7/IdWy T&%=FEHETE
F9, COATY RIFE. TNA RZERPICIFEBLF9,

INZADREDEE., Fa2—DEMLELIFEMMLREZRITTETS2IAYRBHD XY, M
ICDWTIdmultipathd(8) =& L T ZT L,

18.4.5 multipathdv >k

RILFNRZADt Y b7 v 7IXIFEIFEH TmultipathdiC L > TAME I E IH. multipathd
TR L T—EOEELX XV TERTY, cOIXY ROFERAMAZRICRLED,

multipath
INATNA ZAZRHE L. IRTOBETILFNARY TZRELE T,

multipath -d
multipathiZBITWETH. vy FE2ty b7 v 7L EHAGEITENE)

multipath DEVICENAME
BEDTILFINATNA ZAEHREL F I, DEVICENAMEIE. T/NA1 X/ — R%(/dev/sdb)
FFTNA RE S major:minor7 £ —<X W B) TAYN—=NZATNA A%ZRT D
TEFEY, Fld. WWIDPTILFNRARY TOLFIHFERATEET,

multipath -f DEVICENAME
TILFNZARY TELVEDN—Ta4>aVIvEVIHRERR(T7Fv>a) )L
£F9, TON—T1>a>OVWThh LIy THERFPDOHZE. COITY RIFER
BL &9, DEVICENAMETER TE 3 EICDOVWTIE EREZSRL T T L,
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multipath -F
TRTDOIYINFNRAIY TELUVEFDON—T14>a>IVvEVITZRERR( 77y
Pa1 )LFEY. Iy TZ2EAPDOFE. COOAXY RIFKBL FT,

multipath -ll
BERESNTVBIRTDOIILFNITNAZADAT—RAELVO RO ERTL
£,

multipath -ll DEVICENAME
BESNEIILFNATNAZADRAT—RR%ERILE T, DEVICENAMETER T %1&
ICDWTIE EEEZERL T IZEL,

multipath -t
TILFINZROREBN— ROz T7T—TINET O T4 THRHBEERTLET, HE/NT
X—RZDEEMIC DUV TIE. multipath.conf(5)ZEBBRLTLEE L,

multipath -T
multipath -tV ROKBECLITWEITH. RXMTHRESNIENY R T7D/N\N—
Roxz7I>RI)DAERTLET,

VAT aVICE o T HADFHEHELANILAFIEEINE T, 0(ERBRIS—)HS4GFFEOF
VO)VDEERFERTEE T, T 74/ ME-v2TY, /etc/multipath.conf®Dverbosityd =/
arvHEFERAT S Y. multipathEmultipathd DA TT 74 FOFHLARILEZZETE
£7,

18.4.6 mpathpersist1—7 4 T+

mpathpersist 1—7+ UT1 ZFEALT. TNTAIYN—=TILF/INZADT /N1 X TSCSID
KRB TR ZEEL X9, KR THZITS & SCSIDFREIZ Y bADT I XH%F
EDSCSIMZO T —RICHEBEETNE T, VILFNIARETIE. FBER) 2 —LTIRTODILT
BEMF (N R)ICACFHF—%2FERTZCHNEETT, ZDLSICLAVE, $B/SRT
FTHRZEKT B ERDNATEENRETZHEDHD T,

CD1—F4')T« % /etc/multipath.conf7 7 JLDreservation key@BE HICFEAL
T. SCSITNA ZDKFENBFHNZRELET, COF T arvHRETNTVBIHE(D
#). multipathdT—EIE. FIL <R L7/NR FIFER L 72/NRICDWVW TN AT
ZFzvILEY,

CDEMIE. multipath.conf@Ddefaultstt o> 3> £ 7ldmultipathstzo S 3 VIZEMT
TFE9, A

multipaths {
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multipath {
wwid 3600140508dbcf02ach448188d73ec97d
alias yellow
reservation key 0x123abc

}

KGR BB ICERAAEER IR TOmpathT /N1 RICXF L Treservation key/N\T X—4&%
RE L7-%. multipathd reconfigureZERHL CHREXBO—RLET,

@ 7E50: lreservation key filel D{FEMH
YR {ETdH B reservation key fileH'multipath.conf®DdefaultstZo S 3> T
B3N31%4E. mpathpersistZ L T/etc/multipath/prkeys 7 7 1)L CFHF —
EHNICEETETEY,
U RILFNRR Y TTEAEHN BTN ZNIET ZBOSEMOHDHFETT. CDHFE
I&SUSE Linux Enterprise Server 12 SPANSERATE X9,

mpathpersist A< > RZERL T. SCSITNA XA THEBEINTWVWBTILF/INIAT Y TD
XN BFTRZEBVWEHE TREL & FMICDWVWTIX. mpathpersist(8)DNY=a7
IWR=DZBRBRLTLIEETV, COOAXYRIAA T a>vid sg3 utils/\yor—2
MDsg_persistDA T2 3>V ERILTY, sg persist(8)DYZaFTILR—ITlE. CDFF
2avOEKRZFMICEHAL TLWE T,

RDFITIE. DEVICEIE/dev/mapper/mpatha’R ¥, TNA A Y/N—DIILFINZAT/INA X%
RLTWEY, FEROARYFIF. AP T ITBDICRVA T a v eHICUX LTV
£9, IRNTDOA T 3 >ICId. mpathpersist -06S 123abc DEVICED K SICINFDEH:
XFENFTENTVE T,

mpathpersist --in --read-keys DEVICE
TNA RUIBBRINTVBFHF—Z2HAND 75

mpathpersist --in --read-reservation DEVICE
TNA ZADEFEOFNZRRLET,

mpathpersist --out --register --param-sark=123abc DEVICE
TNAZADFHEF—EBFRLET, CNUIELD. RXANTIRTOI_TEERIF(NRT
NA R)DFHIF—DEMEINET,

mpathpersist --out --reserve --param-rk=123abc --prout-type=5 DEVICE
MEiERLIc*—Z2FERAL T, TNAMRDRA T5(BHFEDHDHMEZTIAH) DT %
ERR L £,
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mpathpersist --out --release --param-rk=123abc --prout-type=5 DEVICE
TNAZDRA T5DFHZBBL E T,

mpathpersist --out --register-ignore --param-sark=0 DEVICE
DEIFEEL TVWEFHF—Z2 T /N1 XD 5HIBRL £,

18.5 TILF/INAMIBRAS AT LDHTE

18.5.1 VILFNRHT—EZXDOEMt. E£&. LU=
TILFNAY—EXZBMCLTT— MRS T ZICIE. ROOAIYV RERITLET,

> sudo systemctl enable multipathd

RITPDOLRATLTHY—ERXRZFHTHIBT SICIE. ROKXSICAALET,

> sudo systemctl start multipathd

H—EXZBRATBICIE. ROELSICADLET,

> sudo systemctl restart multipathd

IFEAEDIRAT, Y—EXDOBRIIFAETY, EiCmultipathdlCREZXBO—RIHE3IC
& XAV RERITLETS

> sudo systemctl reload multipathd

H—EXDRAT—RAZHERTBICIE ROELSICANDLFET,

> sudo systemctl status multipathd

RITEY2a YOI FNZIF—ERZELETRICE. ROOIYVFZETLED,

> sudo systemctl stop multipathd
> sudo systemctl stop multipathd.socket

Z4&: multipathd DEML

multipathd.serviceldBICBMICLTEEI. YILFNIAN—RILT7ICT7IVELATE
BINTDORAPTEITIZD L ZRSBEDHLET, 7/7ZL. YILFNANRN—FRD
THEEINLD. BOTILFNRIBY 7 Dz 7HEASINTH. FRiFTT
Woa—FTa2JDENT. Y —EXZENCTIVENELZHENRHD £,
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MEIDOY 2T LT —RZHLTOH IILFINZANIBZEHICT BICIF A—RILN
A= DOmultipath=offZERAL X9, CNiE. T— b AT LEFEEDramfsOm
FHICHELET, COBE. ramfszBERTIVEEHD FH A
multipathdb—E X%z NMEAWIZ) EMICL T SBO AT LT —FTIOY—E
ZAHFEIBEINBVELDICTBICIE. ROOAYY FZRTLET,

> sudo systemctl disable multipathd

> sudo systemctl disable multipathd.socket
> sudo dracut --force --omit multipath

(NILFNRAG—ERZENRIEBMICT R L SITIES T initrdZBERL T 2S
Lo SFHRICDUWTIE. 18.3.2.318 THJHARAMT « 2 7 OREEPREZ #5955 #BEL
TLIETLY, )

(A7 3>)E5IC. multipathZFENTRITI DL ZICHIILFNRAT/NA ADEERE
TNBVKSICTBRHEIE. initrdZBEERT SH1IC. /etc/multipath.confDREIC
ROITZEML XIS

blacklist {

wwid . *

}

18.5.2 VILFI/INRAIBASANT /N1 R D%E(q

SANTNA ZDTILF/INRI/O%FTRET BRI, BEICIHEL T MOELSICSANT /N X% %
L TLIETE L,

e RUADY—=ILT, SANTFNARAEHREL. V=M LET,
e RVADY—IILT. ARL=STFLALEDERZIMLUNDON—Swo gV ERELET,
e SUSE Linux Enterprise ServerC/RX RN\ T7A FRZ(HBA)E K 14 N\HAEMHETNTLE

WHEES. HBAR VA D SLINUXRSANZEAL VA =)LLET, FHICOWVWTIE. RUA
DEEX=ZaT7INEEBLTLETL,

TILFINZATNA ZDMERE TN, multipathd.serviceNERICE > TWBIHE. JILF/N

AR TIZBEMICIEREINE T, ERTNBRWVNGES. sscsiBED AT Y REFERALTTF
ILARILTNA AR L TLETV, £/ journalctl -b T XFTLOJ%AEL TL

EEW LUNAHBAR Z A NICK > TEREBSINARWERIE. SANOY -ty 7w T%

FrvILFET, FIS. LUNDIRFVINRT I T4 TTHZINESH. LUNDH—/NIZIEL
CEIDHETENTVRQESHZFTv I LTLEEIL,
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LUNDHBAR SANICE > TERHETEBHN XG9I 370y 7T N1 ABMER SN WS
BiE. BIIOD—RILNTXA—=ZHRRERIZGENRHD £9, SUSEF L v I R—Z(https://
www.suse.com/support/kb/doc.php?id=39551672)T ITID 3955167: Troubleshooting
SCSI (LUN) Scanning Issues] ZBBLTLETL,

1853 TILFNRTNARADIN—FT14 3>

RILVFINARY FIE. EDNATNARADKSIBN—TFT4 23> >=RITFTBENTEERT,
N=—T423>T—TILDRF v ELIUVN—T02a> DTN R/ —RIERKIZ. 21—

AR— X TkpartxW —J)LICK > TEITEINE T, kpartxid. udev/L—ILICK > TEHEBICE
BLEXY, BE. FEITORITIIRETY, FMMICIE. kpartxick > TIER I NS /V—

Taav) TNARE BTN ZXH60TOy I DGHEREETY TIT3ETDTINA

AXYN—DTNAATHHD £9, BIFMOWWIDZRDOTILFNIT/NA A TNEBD/N—
T4 >3 ICld. /dev/disk/by-id/dm-uuid-partN-mpath-WwWID%ZEN L TEEMICT IR
TEXT,

Q) iist: kpartxDEB D EML
/etc/multipath.conf®skip kpartxA F>a>zFEAL T, BIRLAETILF/INRAT Y
T TOkpartxDEEFZEMITETET, Tt xlE. CHIFRBIEEANTERTH 3
BERHD X,

SIWFINZRTFNARDODN—=T42a>T—TIESLPN—Ta0>a>id. YaSTE T

I fdiskpartedD LS4V — LR L TEBIIRETE XY, N\—Tar>a>T—7IIC
BATZZEEIF. N—Ta >3 VBY—IHRT TRV XTLICE > TERBREINET,
CNBFELABWVRE(TNAADES—TH B EHERTH S Z EHZ V). multipathd
reconfigureZi 9\ XX TLZHEEBL TSIV,

N=Ta4 >3 MEINTERILFINITNA RFENUNDFLETIIERATET FHA. 122X
iF N—=Ta>as i T NA IO SLVMYEER ) 2 — LIIMERTE FEA. CNZERT
TBRNCN—T42a>T—TINEHEHETIRELHD £,
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18.6 VWILFINAERTE

HAAAHDmultipath-toolsld. IFEAEDEY N 7Y I TTF I AILNTIELSEEL F
Fo NAZIAIDRERGE. RE7 7 AINZERTIVENHD XY, FEREI 71
JUid/etc/multipath.confT9, F£7c. /etc/multipath/conf.d/*.conf®D/\N\Z—> ¥ —%
FTBR377AINIETILT 7Ry MEICFTEHAAENE T, BEREINDIL—ILICDWVWTIE, 18.6.218
"multipath.confdiEsz) ZBRL T EEL,

Q FE4RThBERET 7L
/etc/multipath/wwids. /etc/multipath/bindings. H&TU/etc/multipath/
prkeys® 7 7 JLIdmultipath-toolsiC k> TEE I N, BIICERINI=TILF/INX
Ry 7. Ry T BLUSCSIOKGHNBRFHADOFHF—ICE L TRENLIERE €
NENRMLET, CNODERINIRET 7 MILIIRELBWVWT T,

Q s FmEAAEL /IR
/etc/multipath.confZRWVWT. BRETA LI MU BLUV T 71 IILD/INRIIERETEE
TIH. CNSDNRAZZEBELABVWC L ZRSBEDHLE T,

18.6.1 /etc/multipath.conf” 7 JLDYERK

HAABDT I HIL T T L — bh Smultipath.confT> L — b EERTEEYT, N
ZIISCLICESTINTDOT 7 AL EREDATHICED T, ERENLT 7ML EZEE
LAWVBRDmultipath-toolsDEMEIZZEHD A, RET VL —FZEERTBICIE. R

DIXY RZERITLET,

multipath -T >/etc/multipath.conf

Fhld. TEIEIREDAHAZSUREBD/etc/multipath. confZERLTEF £ 9, ZDENME
IE. EREINT YL — FORBITOAFZEETHREEFEL T,

18.6.2 multipath.confdD1EX

/etc/multipath.conf7 7ML Tld. o3>, 7€ 3> BLUEH/MEDRT T
EEZERALEY,

221 TILFIXRRFE | SLES 15 SP4



e ZRICK>Th =IO UM DBMENE T, Efi T 2ZAXFIE. FIAFTHIENTLRL
[RO1DDZEBICEMINE I (FEEER).

c NyPa#BIUVRER(! )XFZ2FERITIE. HODITIFAAY FELTEREINZE
ED

e UL aredTEsTavid. ALITORERN>Z({)THRED. £DITORALH
Mo Z(}HTRODET,

e BMESIMMERITICETAINE T, TOMBEIIVR—FThTLEEA.

e Bt I a aIEF—T—RICTIRENHD £, FETESF—T7—FIZDOWV
TiE. multipath.conf(5)ZBBLTLETL,

c BIFZEFIAF() THEC I A TET LT, BICERXIEAAY FXEAFTENTLS
e COEZS AN TROUEDHD F9, BEBORMAICH S _E5|AMFXFIEFZE]]
RARFORT("")TRENZET,

o —EBDOBMEDEIZPOSIXDIEMRKIZT I (regex(7) 2E8M), CNSIFAXFL/NXFEH
XplEn. BEETNARWLTSH. “bar”&“rhabarber”iF—8 L £ 95

B DB

section {
subsection {
attrl value
attr2 "complex value!"
attr3 "value with ""quoted"" word"
} ! subsection end
} # section end

BxIL—I

18.618 [VILFINAHE] ORIUCERINTVWDREHD, BROBET7 7ML ZHAZC
ENTETET, BMDT 71 I)Lid/etc/multipath.confERB UEXIL—ILICREVWE S, &2
PaveEMIIEREFERTEE I, ALEBUIERDO 7 7ML TRESINIED. BLT7 74
ILDOEBDITTREIND & RRICGKAMSNTIENBEREINET T,
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18.6.3 /etc/multipath.conf®to > 3>

/etc/multipath.conf7 71 ILid. UTFDE I a>THEEEIhTWLWEYT, —SDRBEMIZE
BoOtroo 3> TERATEET, FMICDOLWTIEmultipath. conf(5)Z BB L TLIET L,

defaults
—REM T 7 # )L MERTE,

blacklist
EEITDZTNAREYVRAMLET, 18818 BEVILFNRATNAZADT S v o) 2+
by Z#BBLTIETL,

blacklist_exceptions
RILFNRUBENZTNAZZVIMLET(TIYIURIMIBENTVWRIHED
ARINET), 18818 FEXILFNATNAZADTZwv o) 2 Mb) ZBRBLTLIES
LYo

devices
A=Y bO—ZFHDOETE. CcOtEITavidsngszP 7o a>oal
223>V Td, COEIa>YDEIF. defaultstEo> 3> ORILEMDERZ FEFL
F9,

multipaths
BLDTILFINATINA ADKE. DI avidesz T3>0 ) Xk
T9, {Blddefaultstzo > 3> Ydevicestto>a>rm LEZFLET,

rES
OITRTOEIS a3 >DEE FEZTTIHTE.

18.6.4 /etc/multipath.conf®ZEEDEH
RELELXBEAITBICE. ROOIVREERITLET,

> sudo multipathd reconfigure

SNTICinitrdDREEFEHAL T TV, 18.3.2.318 [#JHARAM T« 227 D[EIEF R RE & 45
T5) #BBLTLIETL,
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ZE multipathzEHAL TEREZERH LR L

multipathdZ E{TH(Cmultipath AT Y RZFERAL THLVLEREZER LBWTL
TV ChZzfT58. Ty b7y TOEREMN KON, €y b7y THRIET 31560
HHFET,

Q i EELLEY FT Y TORESR
EELIREEZERAIAEICTANTEET, FOEDICITXOOAT VY RERITLE
ED
multipath -d -v2
COOAXRVERERFTITB L, BELI- M ROSEFEALTERINZH LWL Y THR
MENEY, 772, XvTDHIBE® 75y abhEiTEnsdhresnMinav >R
TREINFLA. THICEHAEZRIETSICIE. ROOAYYRFZEITLET,

multipath -d -v3 2>&1 | less

18.6.5 WWIDD4EERL

EREZINZAEDTNA ZA%ZHBRT B0 TILFNRIE. FFT /N1 ZIH L TWorld Wide
Identification (WWID)ZER L X9, 22D T /N1 R/INZDWWIDHAE L THBHE. TN5
ERILTNA ZAZRTHDELEEINE T, POE/LVIEENHIHEZRI. WWIDDE
BAELEZZELBVWCCZEHO L XY, sFMICDVWTIE. man multipath.confZESRL T
<TET WY,

18.7 R—=U>J, FH517%. LUV Tz—ILN\vY
JBRDOR) S —DERTE

Ot arTIE. MEEMEZRIBIZHDICEHEERnultipath-toolsERE/NT X —
HICDWTERBBL F 9,

polling_interval
NRATNAZROEBEF v 7EOEREFEN). 77 4L MMISWTY, BEENRE
LT NARICOEBTF v IEINEFE T, TNMADEERBZE. COMERER
Rmax_polling intervalEF TR TB3UNTEFT,
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no_path_retry
BEXILFNRAIY TOIRTDONIATEENRE LEGECNADEEL RSB o
GRICBITRNIBZRELE T, XDEZFATET X,

fail
RILFNZAI Y TDI0IFKRBLET, ED/H. YUY ENLET 7ML XT
LBEDEULAVTIOIS—HDHEELETT, REZRITZT 7ML XT A
BIUVBRICE>TIRRA M2ER T I L—RFE—FICBDET,

queue
JILFINZAIY TDIODBTNA AIYIN—LAVYDFa—ICAD. NXT/INTX
HBREFHATERLSICRZE. FOTNTRICEESINET, CNhiF. T—438
RZOETIHDRODBZERF T a>TIH. NITFTNA IDREEERLA
WEBHEEHDAEEMENHD £, T/ ADBSDHAIWD 7O XIEHETE
BWIX)—=TFDPRETNYTLET, Fa—ICBRINI=T—2TXE)H—FIC
B, WEBTERLABDEFT, RIKBVICKXETIHEBLET,

NIFEEDEBHTY, \MWDR-—UVIERTIYY TTNA XA Z2F2—E—FDFE
FICLEY, CORKBIERT B, Yv T /N XADmultipathdFKKL F
9o polling intervalh’5#Tno path retryh'6MiZE. multipathdidl/O%

F 2 — K30 (GIX6) M L. FFEABRB TS ZDI Y TT7 /N1 XDI/0lF%
BMLET, F1LT7 D MEZERFRCERT DL Z<L<DHFE. gl —DfHE
DRWIRRICED £7,

JILFNR/ODREBEIF. A L= AT LY —NEOOAXRTI T4 ETo TEEMEZ
RIEITZCTY, BEXLVLWT 724 MOEEIL. H—N\DREZ>ZO>DH—N\H. SaIH
HISAZAD) —RENMIE>TERDFT,

222 R7O =N L TRILF/INRI/OZ LT BRI, no_path_retryDEREIC &
D, Y=—NDARL—FT4 VI XT L%, |OLS—DZMEHSAREREDRET S H
TEET, CORTEICED. Xyt —2RETIWNFNROT T —=ILA—N—DIRETBZETHED
THICAN SN, EEAEGHIRIENE D,
SHEAMISREIRD/ — RICHLTIILFNRI/O%ERT % & Ficld. YILF/INZTY
V=D T T—ILA—=—N—% FUHTBDICI/OBEENRETNZLSICLT. TILF/INX
D7 T—INF—N—DEREINZDZF LB TECELSICTREELWVWTLED, VTRAAR
BRI TIE. no path retryfE%. A ML= AT LANDEGHERONIIBEIC. V54
J—RHISRABRIEIOCRICEET 3I/0T5—(/\— bE— FEFRED50%% HR) = =
BIBRLIICEETZIHNENHDET, £lee NADEEICLBZ VY —XDEVRVZEITS
e, RILFNRODTT—INY I EIZaATILRETDELWVWTL & S,
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/etc/multipath.conf 7 7 A ILICIE. R—U>J FBET0. XUV Tz—ILNvIDT
74 EEMEZIEETE Bdefaultst /> 3 AT ENTUVE T, devicet V> 3> T,
T4 —ILRARRIEE SN TULAWEEIE. TOSANBRICT 7 )L FRENBERAINE S,
TI7HIERETIH. UTFOLSICOVNTILEATVET, N—YFF1 X LT/etc/
multipath.conf7 7T ILE{ER L TR T B2 TCNSDEX EEFTLAVRED. CDF%
ENFEREINE T,

defaults {
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 "/usr/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=D>2T, FBI0 EXOT =Ny IOFBICOVWTIE 18105 W27 -l
A =N=DR) o= CIREEDKE ] ICRRHDNTA—FZ2ERLTIIEE L,
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® polling interval

® no path retry
¢ failback (7x—JL/\v %)

/etc/multipath.confZ7 7 1 ILDZEEHE. dracut -fEETL TR T LLEICinitrd% BIERK
LTHhSE. H—N\ZBEEH L TEERNRZEBNICTIHELHD £9, FHHICOVLTIXIS.6.4
18 [/etc/multipath.confOZEDER ] ZBBLTLEEIL,

18.8 IENIFNRTNAZADT S v 1) R ME

/etc/multipath.confZ 7 JLiCblacklistt o> 3> % &8, IRTDIETILFNRT
NARZ—EICTEFEXT, WWID (wwidF¥F—T—R). 7/V1 X%(devhodeF —T— R).
FFTNAREA F(devicet 7> a V) 2EFRBLTTNARZT S I UIAMETER
9, blacklist exceptionstZo > a>% > T, blacklistZo> a3 > THERALTVLWBIER
RFUCE>TIZV IV RAMESNIEFEDTNA RIS L TIILFNRZBMICT R
HTEXT,

Q iFEETZ IS VoI MEAE
TNARETZv I URMLTBEEICHET S 5EIF. TWWIDY F7eld TR>A—
Y81 TY, ldevnodes ICKZ TSy IR MEIGHELEFEA. TNTRX/—R
EEDLZOEEMLHD. TN X2 BRI T2 BN TIXRICILIZBRVWASTY,

=& multipath.conf® IEFERIF

/etc/multipath.confTld. IEFRRRTIE—ARIC TR TY, ERKRRIE. —KB%A

XFHZRRTIHEEICOFBEMN T, L. JILFNIADZERFEICIE. TTICE
FIEBRTNARERVA—ERTERRBEHIEEINTVE T, ERKRIFWTHDIERK
HEREITBIFTETEHA. multipath -t TRIRTNBNXNFIDAZIRET B &K

SIcLTLIETLY,

BE. ETILFINZAFT/NA X(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loopZi¥’)
IFEBATEET, 7 zIE. O—AILDSATAN—R T4 RO TSv>aTa AZICIETIL
FINRIEHD £ Ao multipath TE—/NXTNA AZE R TIHEIE. TNS5DT /NI R
Zblacklistt 7> 3 VICEEE L T,
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Q i mmi
F*—"7— Rdevnode blacklistidBELEEN. F—7T— RblacklisticfihH D E L7

SUSE Linux Enterprise Server 12 Tld. glibc TIREIN TV I ERKRENMERINE
T, FEDOXFIIC—HEIEBICIE. """ "canc " EERTIBRENHD T,

72 ZIES hpsa R ZANDSAO—AILTNA AL ITRTDT L 1%, multipathiZ &K 3 EEH
SBALTIT T v I RMMIEESICIE. blacklistzo > a>ERDLSIEEELE T,
blacklist {

wwid "26353900f02796769"

devnode "~ (ram|raw|loop|fd|md|dm-|sr|scd|st)[0-9]*"

devnode "~sd[a-z][0-9]*"

}
FLALEKTELL, RIANDSDN—FT4>2aViETzT oy IVRAMTBZIEHTER
Fo T RIE. RDERKRITEFEHAITD . 7LALETIFEL, cCissRTAN\HDS5D/N—
Ta2avEFET oy I RAMETEERT,
blacklist {

devnode "~cciss!c[0-9]d[0-9]*[p[O-9]*]"
}
BEDTNARARZA T TSy I AMETBICIE. TFTv I U X Mldeviceto>arrm
BMLT. ¥F—7—Rvendor&E & UproductZEAL £J5

blacklist {
device {
vendor "DELL"
product ".*"

}

blacklist exceptionstZZ >3 %> T, blacklisttzo> 3> THEHALTWVWRIER
RFUCE>TIZV IV RMESNIEFEDTNA R L TIILFNRZBMCTE X
o WWID (wwidF—"T— K). 7/N1 X#(devnodeF* —T—R), £HIFTNA1RARALF
(devicet o> a>)zERLTHANZEML £T, FINI. MHTEITNARETSvIUR
MEL7cEETCRILAETIEETA2HENHD I, 2F D widflHdwidTZv o)
MIBERA TN, devnodefflSiddevnode 7 5w o ) X MMSERAEIN. 7/N1 R A1 FHNET
NARRZATT Sy o)X MIBRAINET,

fcezIE. BERYZDTNA XA ZA THERBBD 35E. BOTNAXZAFICHLTT
IWFNRZBMITEET, TORYADTINAZRZA TIRT%blacklistE o> 3 VICEE
MLTTSvIUXMELTH S, blacklist exceptionstzZ > 3 Vildevicet >3 %
EBIML. BRDOTNAZXZAFISHLTRILFNRZEMICLE T,
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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"

}

blacklist_exceptionsZfEH L T. HEDTNA X L TDAIILFNIZBMITR L
HTEEY, fl:

blacklist {
wwid ". k"

}

blacklist exceptions {
wwid "3600d0230000000000e13955¢cc3751234"
wwid "3600d0230000000000e13955¢cc3751235"

}

/etc/multipath.conf 7 71 ILDEEHE., dracut -fZ2ETL T XTLLICinitrdZ2 B
ER L TH 5. —NZHES L TEERNBTZENICTIVELNHD £, FHFHICDOVT
1318.6.418 [/etc/multipath.confOZEDEH| ZBRL T IV,

BiE#EIE. multipath -LLOY Y FZEITLTH. O—HILTNARERILFINZAI Y I
DA rEIhFEHAO

@ JEEC: find multipaths7 7> 3 > OEH
SUSE Linux Enterprise Server 12 SP2& D, YILF/INRY —)LIE. /etc/
multipath.conf@defaultstzo > 3> TAH ST 3 >find multipathsZEHR—b~g
B3EL5ICHBDFELTe TOF T arid. WILF/NX Emultipathdhy /INIADLDFE
TDTNARIZRILFINARY TZHRELBVWLSICLEFITEFRICDOWVTIE. man 5
multipath.confZBEL T 12TV, FEDHKETIE. ChicL-T. BEENO—
AINSATAT 4 RVBREDT SV IV IARIY M) EERTZ2FBEES N TEE
ER
find multipaths 7 7> a3 ZFERAT2E—REMZESTIHN. RRBHDFT,
T YRATLDT— EHEREL TERICRD £9, ROD 27T RTOFT/NA RICD
WT. ZDTNARI2DBDNZADEFETBINESHZHERT DD IRTOTN
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AAPBHINZETTT—bOD Yy IDBRFRLBITNERSBRVNS5TY, ITH5IC.
T— rERIC—EBDNRDBR T LTWED, DIEBHTARARICKZ>TWLWED T B L.
FENRET IO HDEFT, DFED. TNARABOVTILNZATNARE L TR
BRESNTT V7071, BTHONZAZEBIMTE R AZAEELHD £,
find multipathsid. WWIDA—E T NIE. /etc/multipath/wwidsiC—EICINT=T
NARETRTINFINRATNAREHRLET, k. find multipathsZ#&H T
EMCTREEICEETYT, wwids7 7T ILICIZBIFEDO IR TDTILFINAT W F(&
VOINAIY TEGU)D—BICINTWVB D, /etc/multipath/wwidsZ HIFRE
TEIFRELBRWVWED. COF T a>Z2BMCLTHEMRIIHD FHEA. YILF/NR
W=7 7MW AT LEFDOSANT — b X T LTIE. FIHBRAMT 4 X0 &7 7 1)L
AT LEDET/ete/multipath/wwids DEIEADHERFETND LS ICLTLIEE L,

FeHBE. find multipathsZ AT 3 E@EFITIHA. SUSEIE. CNFXTLEFKIC
BYNCRESINIT IV IVRNET v I ) A MINZES T 74 MEREZHED
L9,

189 I—HTJLYRUBFIIZHBDERTE

TILFINZATNA RIE. FOWWID, 2—HT LY RUKBERI. £IEEFNICED HTRER
ZTHANINET, /dev/sdnb LUV /dev/dm-nDFEXDTNA X/ — RE&I1E. BiEFDK
ICEDLZAREMNR DD, BRIELZTNARICEDYTENBZIZEICHRDET, TNATRAD
WWID. I—H%7T7L YRV, BLUVR%IE. BEFHOBICHEDLSZ <. TN\ XDH
BICIFEE LWAETY,

o BE: KR A DERADHESRE
/dev/sdnd KUV /dev/dm-nFEXDTFNA X/ — R 5. BEEEICEEINZ RN
BKHBDT. YILFNZATNA R, TOWWIDTERB TR e &##RBLET, T/
BEIFICT N RE—RICHNTZ7=0IC. WWIDICYy FEnfza—H4IL >R
2 FLIFNBZFERITEZICHTEEXR,

ROFKRTIE. /etc/multipath.conf 7 71 ILRADT/NA RIERTEZT /N1 READAR
A4 FAICDOVWTERBBL TULWE F, multipath.confEREDHICDWLWTIE. /usr/share/doc/
packages/multipath-tools/multipath.conf.synthetic7 71 ILZEBB LTIV,
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K 18.1: TILFINATFNA REGD R TDLLE

AN FHEA

WWID (7 > 1) 7 JLWWID (Worldwide Identifier)id. ZO—/NILICEB £7-
pESIAN ISEEETH D EEFAESNIETILFINITNA ADHRIFT
To YILFNRYIBTHERINZ T 7 4L bBIE. /dev/disk/by-
dFo LI MIICHZHBEBIZY bDIDTY, T2 ZIEX. WWID
$H'3600508e0000000009e6baabf609e7908MD T /N1 Xk, /dev/disk/by-
id/scsi-3600508e0000000009e6baa6t609e7908 L EEE SN TWLE T,

aA—H4T7L > /dev/mapper74 LI NUADTNAAIYIN=TILFINZADTINA R

kU %iF. HREIZY FOIDHLBRLET, TNHSDITILFNRTNA G
I&. /dev/mapper/mpathN\FERZERAT51— T LV R RHKBITI (12
E ZIE. /dev/mapper/mpath0)e CNL5DHFIIE. /var/lib/multipath/
bindings 7 7 fILZEBA L TUUIDE 1—% T L > R B LHTOBEEN T
ZEH T 25D T, EEDDKERIT T,

Al A%, JO0-NILICEBRAFEITHD. BEENTILFNITNA RIS
ML FI, %I, WWIDEI—HT L > R 7% /dev/mapper/mpathN%
ICBELET,

user frlendly name%ﬁ% L'C L\%i%étzt\ E':'J%%EmpathNﬂfU:EﬁE
7&/#U%KﬁﬁL\7A42/ h#EL<&<@57*ﬁ#&Di
ER

/etc/multipath.conf 7 7 A ILDT O—NILRILFINAA TS 3

~user friendly namesid. WILFNZATNAZADQA—HFTL Y RUZDERZEME
ISENCTBOICFERINET, COFT>a>hno(T7A4IILR)ICKRESINTVWSIG

By YILFNRETNAZRBE LTWWIDZFERLEY, DA T3 rhyeslil&REIN
TW3IHBEIE. /var/lib/multipath/bindings 7 7 1 JLHAMERA TN T. mpath<N>FZZX DK
HITEABOLRID. /dev/mapperT« LY FURTTNA RICEIDYTENET, /etc/
multipath.conf” 71 JLMDbindings fileA F> 3 > %ZFEHAT 3 . bindings 7 71 JLICHL
BOBRZzEETEE T,

/etc/multipath.conf 7 71ILDT O—NILRILFINRA TS 3 valiasld. T/N1 X IZEEI
ZHATRMICEID HTAIEBHICFERINE T, BEDRTILFNRTNA RICRESNTVBRIGE
& WWIDXIZA—H T LY RUZORDDICEDRBEAERINE T,
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user friendly names# 7> 3 > DERIE. UTORRFTIXMEZS ISR ITHEMENDHD
£7,

L=FTFNALRATIILFNREZFERALTVSIEA:
SRATLIN— b TFTNARTIILFINZZFERAFIC. user friendly namest 7o 3>
Z(FERAY 2% 51&. option, the user-friendly settings in the /var/lib/multipath/
bindings 7 7 ILDIA—H T L Y RUREDinitrdiClAAETNE T, T/\1 XADB
MXPHIFRRE T, BTRAML—=2DE Y 7y TZ2EELFEIE. initrdAD /N1 >
T4 VT |EE /var/lib/multipath/bindings D NA > T+« VT REICR—EDEL
x£7,

ZEENTVT14 2T DER—K

initrd& /var/lib/multipath/bindings®D /N1 > T« VI DBER—EIZ . TINA
AIEESTERTVYMRAVEHEDHETENBZZENHD. EDHEIFE. 77
AW ATLOHWIEL. T2 7,

COREEEETSZICIE. YRTLIL—bTFNALRICT T 4L EOWWIDEREZERT
BIEEHELET, ATLDIL—FTFNARICIE. ABEFRALTIEED £H A
TINAREDERZ A H 37D, lBZERATIE. A—RILOAR VR ZA 2%
BULTIILFNRNEBE S —LLRICRAYFATTEEDTERLAEDET,

MDON=FTaoarhbb/vareIo > T 3158
user friendly namesf&E 7 7T ILDT 7 # )L ~ DIEMIZFTIE. /var/lib/multipath/
bindings T, /varT—ADW X TFTLIL—bTFTNAREIZHL, TOT—R%EHD/N—
T4 arvhbITY MBI IILTFNINEBOLE Y 7y TRICbindings 7 7
1IWEFBATEEE A
/var/lib/multipath/bindings 7 7 1 I AT LIL— T NA XA THEHRAL. TILFN
ATHRHTESRLSICLTLIESW, ChldE. e XiE. ROFIETRITTEET,

1. /var/lib/multipath/bindings 7 7 -1 JL% /etc/multipath/bindingsiC#BE L %
ER

2. COFLWEAIC. /etc/multipath.conf@defaultstto > 3 IlH
%bindings fileA 7> a vz EL 9, fl:

defaults {
user friendly names yes
bindings file "/etc/multipath/bindings"
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TILFNZXDinitrdicF FNTWVWBIEA:
SRTLIL—= b TNAZADBRILFNREICBRWEETH. IILF/NRDinitrdiCEEN
BB FET, CE. T RUIE. AT LIL— T NA ZIDWVMLEIZH BH5EIC
f2Z D £7, user friendly names7Z 7> 3 >ZFERAL. YILF/INXDinitrdHIZH D
HalE. NT X —4multipath=off C7— L CTRIEZEEL T /T,
CHICED. PRTFLT—FHIE initrdTOHIILFINADERICHED £, >R
FLT—rE&IE. T—FX2 1) 7 bboot.multipathH & Umultipathdic &> T <)L
FNRUMBZEMITEZIENTEET,

HA SXATRILFNARNIEBZTS5ES:
SMICDWTIX18.9.1T THAY S ZAAICEITETILFINZATINA ZD%H) #BBLT
<TETL,

A—H4TLY RURBRKBIEBRICTEH. BEEERETIIHE:
1. root4tEZFEH L T/etc/multipath.conf 7 71 ILETF A NI T4 X TRAZTE T,

2. (A 7> 3>)/var/lib/multipath/bindings 7 7 1 ILDBFAEZEEL £ 95
RENXE. IILFNZADMBNREZBDIIZZENTEZVRATLIL—TFNAIRE
ICFEETAVNELHD X,

a. /var/lib/multipath/bindings 7 7 1 JL% /etc/multipath/bindingsiC#E L £
ER

b. CD#FLUWISFRIC. /etc/multipath.confDdefaultstto > a3 IlH
Zbindings filed 7> a3V %RELFT, H:

defaults {

user friendly names yes

bindings file "/etc/multipath/bindings"
}

3. (A7 av. IEERE) I TILYRVADEMICT S:
a. defaultst o> a> e ZORALEMZIEOIX Y MELE T,

b. user friendly names74 >3 >%ZIFIX> MEL. RIZ. ZDfEZNoh SYes
ICEEBELFY,
A

## Use user-friendly names, instead of using WWIDs as names.
defaults {
user friendly names yes
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4, (AT 3 >)aliasA T 3 > (multipath 7> aVICHB)=FERAL T MBOT /N
RABZEEL T
fi:

## Use alias names, instead of using WWIDs as names.
multipaths {
multipath {

wwid 36006048000028350131253594d303030
alias bluel

b

multipath {
wwid 36006048000028350131253594d303041
alias blue2

}

multipath {
wwid 36006048000028350131253594d303145
alias yellowl

}

multipath {
wwid 36006048000028350131253594d303334
alias yellow2

)

O == wwNz s LwwiD
/etc/multipath.conf 7 7T IILRTTNA ADFEEEERT D5aIE. BTH
TN ZDWWID (3600508e0000000009e6baabt609e79087% )& FEHA L. £
DODWWNIZERLABEWVWESICLTLEEI V. WWNIE. T/ XIDORVIDXF
ZOXTEIHRX £7(0x600508e0000000009e6baabT609e79087% &),

5. EERNBZ®EFL. 77 7ILZHALCE T,

6. /etc/multipath.conf7 71 JLDOEEE. dracut -fZzRTL T RXTLLE
ICinitrdZBER L TH'5. U —NZBEH L TEENBRZEMITIHENHD F
I, FEMICDOWVWTIX18.6.41E8 [/etc/multipath.confOZEDEH) Z2RB LTS
LYo
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LUNT s L2 b 2% FERT 358157 2 ISSANEEEZFRL TR L —SDN—T+
2arvETHO TVBRIBERY). mkfs. /etc/fstab. CERDT7 TV r—a> RIS, /
dev/disk/by-1d/xxxE WS ZRIZFHATEENTEET, N—Tr > a>THREIIN:
TINA RIE. TINA ZZBDEAIC part<n>HMIINETNE I (/dev/disk/by-id/xxx_partlZs
o

/dev/disk/by-idT 1 L7 U TlE. WILFNZADT w FTUEBHIBRINTT /N1 XIE. dm-
uuid* £7zI3B%A(/ete/multipath.conf 7 71 JLATHIZAZEID BT TUVWBIHR)TRIN
X9, scsi-BXVwwn-DT /N1 X%l EDTNA ANDYEBHNZIZRLET,

18.9.1 HAYU S RARICEITBTILFINZATINA ZD%HI

MUFZEIT>T IIILFNZATNAZBRTRTOTNA B TRLCZBITHB L SICL TR
LY

e UUIDERIZFERL T, YILFNXTNA ZXDEZEIH. 7T XZADITARTD ./ —R
TE—CHBB3ELSICLET, FlalE. TRTD/ —RICHhT>T—ETHINELHD
9, /etc/multipath.conf7 77 IL%Z. /—RKHBISXEZARADMBDOITRTD./ —R
D/etc/T4 LU MJIZOE—LE T,

o IILFINANR Y TENFTNA R Z2EET 3551E. dn-uuid B £7I35]%%Z /dev/
disk/by-idT« L7 FURTIEEL. TNARADEE/NNXA Y RAZVRIFIEELHEVL
SICLET, SHHICOVWTIE. T1891E M1—HT7L Y RULELIZZDETE] 1 %=
BRELTETL,

e user friendly namesiBpA 7> a>%x. EMICLABAWVWESHRELEFT, 2—HTL
YRV —RICEAEBTIDN. 7T RAFHRDITARTD./ —RICEVWTT /N1 RICEL
A—HILYRUAHNEDYTENTIEWERWEREMEDH D £,

@ AR A—HTLYRU4A
KRICA—HFTL Y RI)EZFERTI2HENHZHEIE. UATDRIEICED. X7 LA
EEDI—HILYRIVEAE. VFRAZADITARTD/ —RIZDVWTEA—IZT R
TEEY,
1. 120D/ —RK_E®D/etc/multipath.conf7 71 LN T,

1. user_friendly namesiff# 7> 3 > %yesilREL TEMICLET,
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TILFINRIE. /var/lib/multipath/bindings 7 71 JLZERAL T, /
dev/mapperT+ L2 kUK Tmpath<N>DFR T, T/\1 XITKFEHHDE
BOELFEIZEIDHTET,

2. (7> 3V)bindings 7 71 ILICX L TRIDIBFAZIEET B ICIE. /etc/
multipath.conf7 7 JLDdefaultstZo > 3 ICH . bindings filed
ToarvERELET
T 7 # )L CDFFRIE. /var/lib/multipath/bindings T,

2. /—REDTILFINATNA A ZIARTERELET,

3. /etc/multipath.conf7 77L&, /—RKHBISXEZRADOMMBDOITRTD ./ —R
D/etc/Ta LY MVICOAE—-LE T,

4, bindings 7 71 IL%E. /—RKDH5HE. IS XEZARAOMWDOITRTD./ —KE
MDbindings file/NXICOAE—L £,

5. /etc/multipath.conf7 71 JLOZEE. dracut -fZER{TL T ATLE
ICinitrdZBER L TH'S. /—FZBESHL TEEARTZENICT IV EDD
DF9, FFMICDVWTIZI8.6.418 [/Jetc/multipath.confOZEDEA | =B
LTLESTV, ThiE. FEEZZITZ2IRTD/ —RISBERAINET,

18.10 NRT7x—ILA—N—DRI>—CBRED
S TE

LInux RX FART. A ML= FO—SADONIDERD 315813 F/INADFIED T
AOvITFNARELTRRIN., ZOF/R, 1DDOLUNICERDO T OV ITNA ADEET
BEICHEDET, TNARAIYN=TILFNRAT—E XIE. FECLUNIDZHDEHD/INR
J—R%ZERHEL. TOIDTHLWLWTILFNRTNA ZEZERLET, e xiE. 1DDIEY —
MEENTET 7 ANFYRILDAAyF 2N LT2D2OKR— TR EL—2OY FO—3IC
EBHLI2DDHBAZ H DR MM, 42070y 77T N1 2588 L £9 (/dev/sda. /dev/
sdb. /dev/sdc. /dev/sdd)e T/NA A YN—TILFNIAHF—ERIE. 12070V IFN
1 X /dev/mpath/mpath1ZERL L £, DT /N1 XlE. BHIRL74D20T7OvIT N1 R
ZNLTI/O=BREBIEEL XY,
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AETIF. TFz—ILA—N—DRIV>—ZEBEL. NAOEBFRIEAZRET SHEICDVT
SBEL £9, /etc/multipath.conf7 7 IILDZEEHE. dracut -fEETL T XTLLE
ICinitrdZBER L THS. U—NZBEFHL TEERARTZENCITZIRENH B CITE
BLTLIETVL, FFICDOWTIZI8.6.418 [/etc/multipath.confOZEDEA | ZBRL
TLEEL,

18.10.1 NZADT7x—ILA—N—HRU>—DHTE

multipath XYY RZ -pA T a S THERAL T NRT =LA —N—FRIVI—%FREL
£7,

> sudo multipath DEVICENAME -p POLICY

KDORY)S—FAFS3>DIDT. POLICYEB IR £,

5 18.2: MULTIPATH -POR Y RDFIN—TFRIO—F T g>

RYS—=FFS 37
>

&!IE

EA

failover (Zx—JL (T7AIBMEBEEJIIL—FLIZIDD/INR
#—1—)

multibus 1DDOBRETIL—TRIZTRTD/NZ
group_by_serial BHIND ) TILESICICIDDEBRETIL—T

group_by_prio NRABEEBBCICIDOBEES I —FBEEIF. I—-ILT7 IS
AJSLTRESINE Y, ehoo7OJZ 4. JO—/N)L. 3
ohO—Z52¢. FREBTYILFNRZCDA T 3> LT/ete/
multipath.confIRIERE 7 7ML TEREINE T,

group_by_node_nam@—%7'v b/ —FHILICIDDBREIIN—-TFE2—47v ~/—F
%lE. /sys/class/fc_transport/target*/node namelc 7 v F
INE9,
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18.10.2 T x—I)LA—N—7HRD)—DFHEFE
TNARDT T—I)LA—N—R)>—F. FET. /etc/multipath.confZ 7 JLICA

NIZIBELRHDE T, IRNTOREEA TS 3 >DHIIE. /usr/share/doc/packages/
multipath-tools/multipath.conf.annotated7 71 JLICHD £

18.10.2.1 B4hEJIL—Tr BB

MESLETIL—T1 1d ACYIELUNICB T 2//NROALU>3a>Td, 774 ETIE I/
OlE. JIL—THOITRTONRALEICTT > ROE AR TR SNE T, multipathd<
> RiE. SANDpath_grouping_policy®REICEDWVWTEDSANOZLUNZ &2, BEBICE
REIIN—TEZERL £9, multipathdT > Rid. JIL—TRONIBIZT I —TDEBLE
ZENIEDOE T CDIN—THTISATINRELET, ARSI EIRDEVWIIL—T
NTZAIVTIN—TTT, TZ3ARVIIL—THDOITRTONZILEKRT D L. RICEDS
WMBEEIIN—TH T o714 TIZHBDET,

PNZETED E. NRICEIDEHTONERETY, EFEVIFE. BRENE<ADF
To NRZEICBREZZIDETSICIF. NBFOTZLHIMEREINE T, FIEDT /N1 RIC
BALT. BLEBEEDONINRLEBEESIL—TICBELEFT,
priosREIE. /etc/multipath.conf”Z 7 JLDdefaults{} F7-lddevices{}To > 3> TfE
AL Z9, multipath{) 7> a3 > DERDmultipathsEHRICIEESNTLBIHEIX. B
DSBICEMRINE T, priofTT. PrioritizerbEE TN E J, Prioritizerh’5| = NE LT
3%5E. TD5|8IL217BDprio args¥F—T7— R THEEL X,

TI7ANMEIDaVFELERITNAIREIS 3> DpriofkE

prio
NABREDEEZIRIET OIS Prioritizer 7O S LEIBEL £, MEIL.
EEORERIMFERTZIRDODNRIIN—TZRET 3. TENEhDNZITIL—TFIC
FLTHRFFINE T,
%€ L 7=Prioritizer C5 | BB LIHE . prio argsF—T— REFEAL T, 5|1#%EE
ELET,
prio¥—7—REZEBELABRWVSZEIE. IRTONIDREFICEDEFITT I FDOERE
I&constT. prio argsDFREICIXEDH D £ A,

prio "const"
prio args ""

Prioritizerd 7045 S LflICIEZ. UATDHDOHH D £,
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Prioritizer 7O 5 Ln
alua

const

emc

hdc

hp_sw

ontap
random

rdac

weightedpath

path latency

prio argsg|#

ﬁll

BA

SCSI-3 ALUASREICE D W TN RBEEEZER L £95
IRNTONRICACEBREZERL T,

EMCT L DNRBFREZERL T

Hitachi HDS ModularX kL —2 77 L 1 DN RBFRE = £ AL
L&

TOT4T|RAZVNNAE—RKDCompag/HPO> FO—5®D
INRBEEZERL XY,

NetApp7 L1 DNRBEREZERL £7,
NRZENCF VA LBEBREZERLF T,

LSI/Engenio RDACO Y bO—SD/INADBEEXERL F
EP

prio argsiCXf 9 25| ATIEE L-MEMBICEDOWVWT, N\
2BEEEERLE T,

prio args¥—TJ— R TREINTWVWBLA7>>7)LTV
ALIZBEDWVWT, NADEBREZERL X,

_N5iE. 5IEERE L T BPrioritizer 7O S LADF|H T, IFLAEDprio /O Z LT
& BIBUIFAETY, 77 MEIZHD £ A 1BIE. prioDERTE L. PrioritizerHVx D3|
BOWITNHEMREETEINEODMCEDET,

weighted

7 #—L[hbtl|devname|serial |wwn] REGEX1 PRIO1 REGEX2 PRIO2DIENNETT ...
RegexTld. SCSIH:B:T:LAZR(1:0:... 5 L U*:0:0:.74 ). MEEL EDHICERTIHE
MNHDFET, TTT. H B. T. LIFENZEN. TNALRDKRR M. NRL B—7Tv b,
ELULUNIDZRLE T, Bl

prio "weightedpath"
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prio args "hbtl 1:.:.:. 2 4:.:.:. 4"

devname
Regexld 7 /N1 X% T, fl: sda, sd.e

serial
Regexld> ) 7 IILE B TI, Hl: *JIFR*324.multipathd show paths format %z
IURZFEALTOUT7INESZHERLE Y, (multipathd show wildcardsTld. ¢
RTDformatDT A ILRA—RHARREINE T, )

alua
exclusive pref bitH7 /N1 XK L TERE SN 35S (alua
exclusive pref bit). preferred pathEw bt v FZEFONXIIEITIHBD/INR Y
IL—TRICBED £,

path_latency
path latencyTld. UE—hEO—AILDOEEDA L =T LADRELEZ A TD/N—
RO 7%FERATIHBEIC. CNSOT7LAEDOLA T %#RABLET, @FE. U
E—r7LADLATUIINEELBRO. LAT VI ZRABRLTENSZHEWIAED
722N TEEY, ZHUlldio num=20 base num=10¥ WS R DERTHHET
ED
io numid. IREDNIHERICEEINZHAHAAHIOHT, FEHONALATo%
AREIZLCOHICERINE Y, BWAREIF2~200DBDEK T,
base numid. BADBLIEMNZDE)TZ-DICERINZIWHOEKRTY, BA
BIZ2~10DBEDEH T, mAFEL 17> 1EI1X100s. =/ NME1IPsTI, Tt X
I, base num=10DIFE. NRIINXL ATV IH <=1ps. (1ys,10pus]. (10 ps,
100 ps). (100 ps, 1 ms). (I ms,10 ms). (10 ms, 100 ms). (100 ms,1s). (1s,10s).
(10s,100s). >100 sDBEITINL—FICTIL—FILEINET,

RILFNREHE

TNA R T BIILF N /ODEMEZFIE T B ICIE. IILFNRBEZFERALET, I
TORILFNZATNARIFLT. T7AIL ML TEBYEIEETEET, £ HBTILTF
INZATNARCDAHBRIZENEZ. TEDTNARABAODIV M) %, TILFNRERET 71

JL@Dmultipathstt I a > TEM TR E T, IBEISECHTEFET,
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user friendly names
WWID(world-wide ID)Z 9 5 F7cld/var/lib/multipath/bindings 7 7 )L %&
E L TKEMNTREB %454 % /dev/mapper/mpathNFE R D T ILF IS T /N1 RICEID
HTHMEEL T
DA T aviE. devicesttr > a>ELPnultipathsttoy > a VTERATEET,

& B ]

x (T 7 #JL k) /dev/disk/by-id/ICRESNI-WWIDZER L £
ER

yes EEDIDORHDIC. ILFINATFTNARADIA)T7REL

T A—YIL 2RI BRAMZEFERLET,

failback (7 z—JL/\w %)
IS—ICB2TeNADEEZERTIHNESHMEEL. NAY—EX[LERDITIL—TF
DTT—=INYIDRAZIVTERLET,
IZ—ICB2Tc/NRIF BIETRE. COREICEDVWTIILFNIMEB/INZAD) X~
ICRINE Y, multipathld. BEEI I —TZ25EL. 771 TIUNIDBLEEL A
DHANVNZADENEZBRZDE. TOT1A T BEBEEITIN—TZ2ZEELET,

& B ]

manual FTIHIbe TT—ICR2T=NADEEIFERINEFFA. B
EEHmultipath AT REZRITLT. BMNBRNRCEBERES
IW—T%ZFEFHLET,

followover INZTIN—TDRIIDINADNT I T4 TICHBEZFICOME
7NV IEETLET, CNICKD. FIO/—RKH
Tx—IILA—N—%BRLFCSIIC. /—RHPABFNICT—
Ny IZENHEWVWESICLET,

immediate INZADEELTS. FEBICNIZEBRICLET,

N INZABEE L5, \PRICNKZXZBHICLET, 0LDHhAZFWL

BHEZHEELTIIZE L,

I ZARABBAROIILFNRICN TR 7 T—ILINYIDEREIF. TILFNIDT -]
F—=N—DOEVRZHEITET-5. manuallC T3 %=#HRL F 7,
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failback "manual"

O ===
TT—ILNNYIDEREICDOVWTIE. AFL—=J Y X TLORVRICHERTDEDS
ICLTLEETV, R NL=SSZXTFLRERNUE. RELAEREDELRD X7,

no_path retry
NZADEEFICERT 3IHEREELE T,

& sHER

N multipathOY > R THEBTIAMELEL. NADRIFT—ICRKB
FTOBRTHZIEELE I, 0D ATVEHERIEELT
<IETEW,

28 TIE. T01 ZEEL T F51750=zE®L. VY —
ADTT—IA—N—2FATBHHTEET,

fail ENEF R (F BT8R L) ZIBEL X,
queue FE5T9EEFELELERANNARDERT I ETTRAICHFLL F
9o

S5 2 TDEETIE. /etc/multipath.conf7 7 ILOBRTHREZ. failF

FOICT B CZMELEY, ChUIcED. AL —=—ADEREIERDONIZHZEIC. 1
V=2Z2ADTT—IA—=—N—DERIDFT, E5LBVNE. XvE—20FET5CY
V=27 =LA —=N—D1TRAEH A

no_path retry "fail"
no_path_retry "0"

o FE: MRiEF
BRTREICOVTIE. X FL—UY AT LDRVAICRRT 3 L3 ICLTLR
TV X RL—USRFLARBIUE. RERBELRED £,

path checker
INZDIREZHIFIL o
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path grouping policy

243

fa

directio

tur

CUSTOM VENDOR VALUE

%II

BA

B /0ZFORAIDE I RZFHHPAH
9, DASDT /N1 RDIFE. BETT,
BEXyvt—T%systemdPvy—F L
ICEESRLEJ( MEEH1 Ry« B21E
Mjournalctl:systemdP v —FI/LDIU T
)] ZBRLTLEETWL),

FINA R LTSCSITFR A=y b
L7 XY RZETLET. chik
LUNICE > THR—FEINTUVBRIHEED
WHERETY, COATY R FEERE
IC. systemdO T v —FIIC Xy E—2
THALEFEA.

—EBDSANRY RIE. HRARZLA T3>
¥ L CTpath_checkerz gt L TWLWE 95

® cciss_tur: HP Smart Storage Array
NDNZADREZFT VI LET,

® emc_clariion: EMC Clariion®EVPD
R—I0xC0Z U T L T/INZADIKEE
ZHRIL £9,

® hp_sw: Active/Standby”7 7 — L7 T
FPZHDIODHPRA L —7LADINR
DRRE(T v I Ao £rldd—
AMZFIvILEFET,

* rdac: LSI/Engenio RDACX kL —
PO hO—SD/NZAmpiRE%E
FrvILET,

FREDOY FO—FHRRAMEBRBITIILFINRTNAZADNRT I =R > —%15

ELEY,

7 =LA —N—K US> —DRE | SLES 15 SP4



fa

Jx—)LA—N—

multibus

group_by prio

group by serial

group_by node name

path selector

%II

BA

(T 72 B)—EICIDDNREEITERTNE L SIS, BRES
=T ZEICIDDNZINEIDHTENET,

TRTDOBNEBNZADLDDEBREITIL—TICSENET, b+
ST4vIhN FIL—TRDT7 VT4 THRINZAITARTICEST
BESEINE T,

INZABEEEI IS, 1DDBEETIL—THEELE T, [
CEBEEONRIIECEBEESIL—FICBLET, BEEIIN
OIS LICK>TEIDHETENET,

INZAMSCSIZ—4'y b2 UT7IIES(O>bO—-F/—FD
WWN)TY L= FE 9o

R—=ry b —RATCICIDDBEESTIL—THEIDHTS
NnNExd, =7 v b/—FK4%ld/sys/class/fc transport/
target*/node namelCc 7 TV FEINEJ,

BESEICERTZNAEL 727 IV I LZEELF T,

fa

round-robin 0

queue-length 0

service-time 0

pg_timeout

ﬁll

BA

BEEBITIL—THRHOIRTDTIT14TNRICEBZ ST Ty
JORBIERINZ BRI TILI) X Lo

least-pendingt 7> 3 > C[EABRIC. INA ETERITHRDI/ODE
ICEDL . BNaRITEEE,

(T 74 R)BEICHES> T, NALEDI/O%ZFEET I —E RE
BICE D BEDEEE,

NZATN=TDEALTI MUIBZIEELE T, EZEEIT S LIFTETEEA. WD
DT 7 AIEDRESNTUVETD,

polling interval

IDODNRF TV IHATINDRTHDESREBIDNAF v 7941 T ILDOREIIEETORE
Z. MBAUTEELE T,
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K

0K DARZFVEBHELEIEELTLLEIV, 77 4L MEIZ5TY, polling_interval DEE7E
ICDWTIE A L= RFLDORVRICHERT DL SICLTLREETW, A L=
SRTLREBNIE. BELRELELDFT,

rr_min io rq
REONZRTIL—=THDORDINRITIDEZBHIIC. JIIARR=XDT /N1 R-X Y
IN—-RILFINAEFERLT. HB/NZINIL—LTBI/0V TR ORIKEIREL F
ER
OLKDARZFVEMEZIEELTLIETWL, T74JLMEIE 1] T,

rr_ min io rq "1"

rr weight

INZADEAMINTOHEZIBELE T,

fE SBR

uniform (T7AILR)TRTONZADRELCZ 7> ROEYARDEH
IT=FBE £,

priorities ENZADEHTFIFIF. NZADEBEEIZrr_min_io_rqf%EfEz &
ITEHLETRELEX T,

uid attribute
BB D/NZ#AF iRt dudeviE. 77 #J)L MEIZID SERIALTTY,

18.10.2.2 S rFOEYAEBEDEDHKE

IRTDODNZADTIT4T T —EOMEEII—FEHDI/OZ OIS 3>DET.
=T RADRDA =T VINRICHEET B ESIC. I/OZEREL £ 9>

18.10.2.3 B—N\XTJxz—I)lA—/\—DHKTE
BEEIFRDHELV (BOEBEWMED)B—NZIR RS OHF IS a IR LTTIT0 TICHED F

Fo MDONRE. T —ILA—N—ITEATETETH. Jx—IA—N—DELEXTIIFERT
nFEtAo
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18.10.2.4 SUrkrAOEYABREDHAI/ONIDTIL—T1L

BUCEBEEZDL DEHONID T IVT4 TN —T2FEHLET. EDTIL—TDITRTD/N
AMRIS—ICHDE. TNAADBEBEORICEWIIL—FICTz—ILA—N—LET, &
IW—FDITRTONRD, STV ROEVARDODERDET. S T70voO—REHBLE
ED

18.10.3 X—4vw bNRTIL—TDIRE

SCSIZ—7'y biR— b IL—T DG (sg_rtpg(8)) AX Y RZFEHAL £J, FFMICOWVT
IE. sg_rtpg(8) DY = a7 IR—=SHEBBLTLETL,

18.11 JL—rFNARADTILFINXI/ODFERTE

SUSE Linux Enterprise ServerTl&. DM-MPIO (F/N\1 A< v /N—<ILF/NXI/O)hMERT]
BETHD. /boot&/rootlicfi L THR—FEINTWVWETY, £/, YaSTA > X b—FHDYaST
N=Ta>3aFE. AVAF=ILRDOTILFNIADEMEZYR—FLET,

18.11.1 AR F—=ILEICTILFNRI/OZBRICT S

ARL—=F A4 VT RTFLERILFINZATNARICA VA M=ILTBICIE. TILFINZRY T
FOTT7HA YA M=ILEFICEITINTVWBAREDLHD £, multipathdT—E>IE. X
TLDA VA M=I)LEICE#FMNICT 9 T710 IO FHA. COT—FIE. YaSTN—FT«
SIFDOVINTFNADEEA T avEFERTBRCICE>TEEITEFXT,

18.11.1.1 79U FT4 /79714 ITRILFINAAML—SLUNTA R b—
JLEFICRILFIN RO BMICT S

1. TR = RICHESNIEN =T 3 VREEECIF RAN—rN\—FT1 237 %
EIRL F 95

2. N=RTARITRXRAUTAAVEERL, HERZ V2T ) v oL BREIC. YILFN
DEHEZERL £

3. multipathZz&E& L £9,
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YaSTA' T4 RV DBRAF* v >Zfta L. FIEAERIILFNIATNARZRRILET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae6578 ), 1L
M. LEOMIBIRTONRT/NA RIZHED XY,

4, INZEI) I LT 1A M=ILEZHFEITLET,

18.11.1.2 7O 74 7/INv>ITRILFINAACL—YLUNTA VR =)L
BRICVILF NI/ O=BMICT S
multipathdT—EVIE. Y XATLDA VXA M=ILEICBENICT IV T0 TICHEDEFHA, C
DT—EVIFE. YaSTN—FT 4 > aFDVILFINADEREA T a>aFRTILICEST
EHTTE,

TOT1 TNy TIILFINRAZA ML —=JLUNICH 240X M=ILBEICRILFINXI/O% B
T BICIS:

1. TR M=IILEICHEE NN =T a3 VP EETIXF AN— N\ =T 3t %

ERL 9o
2. NmRTARIRXRAUTAAVEERL, HERZ V2T ) v L. BREIC. YILFN
DEEZFERL £,

3. multipathZz&EH L £9,
YaSTH' 7T« RV DBRF*v>ZzE L. FAAREGIYILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae6578 ), 1L
DN LUBEDIBIRTOMNRTNA RTHED ET, TNAZAD/NZEUUIDZEEZESTEHT
{2V, BTHEICADFT,

4, InBEI)YILT. A VA =L ZHTLET,

5. INTOHRENTT L. 1R =ILH¥ERT T3, YaSTId. 77— hbO—4BEROES
AAERIBL. SXTLBEFOATI VNI %HRRLET, FIEZ0 v ILTH
I R%ZHRAIEL, crt-Alt-F ZLTOVY—ILICT7I7ERALETD,

6. >V —I)L=ERAL T, /boot/grub/device.map” 71 JILDhdOT> b UIZ/Nw > TIN
ABAHNTNTVBHESHHIBIL £9.
U, AR M=ITIET T4 TNRENY P TNZADRKFTNEBEVDTHRET
ER

a. XOESICAALT. L—=FrFTNA X E/mtICIT> FLETD,

> sudo mount /dev/disk/by-id/UUID; part2 /mnt
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BIZIE. ROELSICAALT, IRTODIT A2 MMIDODWTTUFIA )T A %E
ML E,

> sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt

b. XOELSICAALT. T7—bFNA X% /mnt/bootiC¥T7> MLET,

> sudo mount /dev/disk/by-id/UUID partl /mnt/boot

FZRIE RDOESICAALT, IRTOT AV MIDODWTTFUFIA )T R%=E
ML XD,

> sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt/boot

c. /mnt/boot/grub/device.map”7 7 AL ThdoZ> FUD NS TINR%ERA >+
LTWLWBHESHHRIL. ZROWT DA ZRITLED,

o PUOTA4ITNR: BIEIINEHD FHA. BODDFIEZIARNTIXF VS
L. ctrlt-Alt-F7 2L TYaSTY S 7«0 vIBRBICED. 1A =L %
FATL X9,

C NYDTNR: REZEEL. T—rO—4ZBA VA M—ILTERENLD
D&,

7. hdOZY RUDBNY S TNR%ERA > M TB5EIE. REXZZEEL. J—rO—4%25H

AYA=ILLES,

a. A>V—I)IL7OYT7 T ROARVEZASILET,

mount -o bind /dev /mnt/dev
mount -o bind /sys /mnt/sys
mount -o bind /proc /mnt/proc
chroot /mnt

b. OV —JLT. multipath -\1ZETL. FOHNEF v I LT ZI9T14TN
2&EBDITE T,
INY S T INRUZIEghost 7 ST DMV T LV E T,

c. /boot/grub/device.mapZ 7ML ThdoZ>Y b U R T7 O T4 TNRIZEEL. BE
NBaZREL. 7717 ZRALCE T,

d. OOV RZANLT T—bO—4ZB YA L=ILLET,
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8.

9.

grub-install /dev/disk/by-id/UUID partl /mnt/boot

BIZIE ROELSICAHALT. IRTODIT A2 MMIDODWTTVFIA) T A %E
ML E,

grub-install /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt/boot

e. OOV REAHNLET,

exit
umount /mnt/*
umount /mnt

ctrl —Alt —F7 Z3 LT, YaSTo S 7«1 woOBEICED 7,

OKZzZI Uy o LT AR b=—ILzBEEHL T,

18.11.2 BiFIL— T NA ZAXILFNXI/ODEIE

249

1.

LinuxzA > X b=ILL. 12FEFINRZT7 T4 7I1CLET, CDNRIFE. N—FT«
>3+ Tby-idYRU I IODH) I RTNBZNADEFHD T,

A4 —=)LBFICER LTz/disk/disk/by-id/NAZFERLTTFNA X EID Y ML E
ED

/etc/dracut.conf.d/10-mp.confZRA< MER L. XDITEEBML TS ETV(ETED

EHICER):

force _drivers+=" dm-multipath"

IBM ZDIFE. dracutDEITRIIC. /etc/zipl.conf 7 71 IL%EHRE L Tzipl.confRD
by-pathi&#%z. /etc/fstab THERINby-idBERICEEL XY,

dracut -fZETL T, initrdI X—S#EHLEF T

. IBM ZDIFEE L. dracutDE{THE. ziplZzR21FL £,

H—NZBEFL I,
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18.11.3 JL—bFFNARDYILFI/INRI/ODEZRNL

multipath=offZ A—RIL AV RSAVICEMLEY, COEEFYaSTOT—FO—4E
Ja—ITITIS32eHTEEXT, 7—bO—4 D1 > X b—JL > Kernel Parameters (A—=%JL
NS A—=Z)DIBICFAE. MADIAIY RFAVICNTXA—2%BML £,

chUE. L= b TNARLEFICHELE T, DI RTODTNT AEHEEINEE A,

18.12 BV 7 Uz 7RAIDANILF/INXI/ODER

E

BAENICIE. TNATROIILFNRALBZRELTHS. ENSDTNARZY T NITT

RADTNAZADAVR— Y b LTHERLTLEEIV, VT b 7RAIDT/NA ZDIER
BICVILFNRLIBZEMLICHZEIE. B ICmultipatht —E X D& TDM-MPIOH —

EXDFIBTZeHHD £, £DHFEIE. TILF/NRIBHARAIDICFERATI AWK DIC

RZ2Fd, KEOFIEZFERAT I . ITICFEELTWVWEY 7 U T 7RAIDICX L TTILF

NZIBERITTEET,

e ziE. MOELSHIZBEIEZ. VI I 7RAIDRDT/NA RICTILFINRINIBHERTET S
MERHZHHD X,

e FIHRA VAN —IERET Y I L—RBIIN—TFT1>a =V IREOD—BBE LT,
LWY 7 b 7RAIDZERT 358

o TILFNRUBRICEELED >TeTNAREXYN—TNAXAFEIFARTELTY
7 b 7RAIDTERT IIEE

e ILWHBATZ A A% —/NICBINT %Hh. FIIESANR TR ML —SH T XFTL%E
VAR BT YRATLEKRELTB5E

Q ixs: iR
LUBEDEREETIE. VY 7 b = 7RAIDT /N1 X% /dev/mapper/mpath0(H1—RJLICEK >
TERHINDZTNAZRB)CBELTWVWE T, /etc/multipath.conf7 71 JL T, 12—
HILYRUKEBMILTWVWS(18.918 21— 7L v FURFEIERZDHRE] IC
) e ZzBELTVWET,
VI b T T7RADDTNA ZADIEEIF. BITEEL T T,

1. BRIV —IILEZRAE X,
BICIEETOLBWVWED., CoEkEFEALT. UEOXTy I TIOAY Y REAANLE TS,
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2. VI Iz T7RAIDTNA ADREY T FENTWVWBE D, FHIEETHDIBEES. T/NA1
AZCIROOAR VR EANILT TNARET7UNR DML, BLELET,

> sudo umount /dev/mapper/mpatho
> sudo mdadm --misc --stop /dev/mapper/mpath®

3. RDKSICAALT. md—EXRZELELET,
> sudo systemctl stop mdmonitor
4, ROAR Y RZANTBIICED, multipathdT —EVZEEBL X J,

> systemctl start multipathd

5. VIILFNANIEBY—EXDBEBE. VI I T FRAIDODIAVER—RY ETFINA ADY
dev/disk/by-idT4 LI FJICU XA RENTWVWERHDESHESRLE T, XROoWLWTNHD

BRI ZITVE T,

e FNARADBVZRFINTWVWS: T/INA1 R&AIC. TNARAIYNN—TILFINNZADTIN
A4 R%&(/dev/dm-1BRE)NDY VR w o) O hH 3139 T,

e FNARADBUIRINTULEL: XDOLSICAHALT. TNARETSval.
BRETBRIET. VILFNRRAY—ERICTFNA A ZBHTEET,

> sudo multipath -F
> sudo multipath -vO

ZNT. T/NA1 XD /dev/disk/by-idHIC) XA TN, T/NA AT Y/IN—=TILF
INADTINA RGADI VR w o) oo %5 Fd, fi:

lrwxrwxrwx 1 root root 10 2011-01-06 11:42 dm-uuid-
mpath-36006016088d014007e0d0d2213ecdfll -> ../../dm-1

6. XDLSICAAL T, mdmonitorty—E XX RAIDT /N A= BB L £9,
> sudo systemctl start mdmonitor

7. ROLSIZAHLT. VI I 7RADDREEF VI LET,
> sudo mdadm --detail /dev/mapper/mpatho

RADDOAVR—FRY b FNA RIE. FEDTNARAIYIN=TILFINZADTINA R%&(/
dev/disk/by-idT«4 LI FUICTFNARADIVR) w2 )2 LTUXRIATL

%) E—HIBREDNDHD T,
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8. IL—R(/)TNA R, FlIEFOVWTNHDERE(/var. /etc. /logZR E)DSANLEICH
D, T—=FTREDICVILFNIADRERIBE. initrdzBHEEL X9,

> dracut -f --add-multipath

9. H—NZBEHLT. EERBZERALET,

10. RADRT—2RXZFz vV LT YT rITT7RADTZLAD. IILFNITNARXD
FICELKRENB 2R LET. UTFZANLTLLEE L,

> sudo mdadm --detail /dev/mapper/mpath0

fl:

Xy —< - F—RaidDeviceRaEnEy
0 253 0 0745 JEHA/dev/dm-0
1253 1 1745+ JRAHE/dev/dm-1
2 253 2 2745 ¢ J[EHp/dev/dm-2

@ FEC: WILFNNZTFTINA A TOmdadmD{EHE
mdadm'Y —JLTld. TNATRAD/ —RKNIXTIEHL IDTTFNTRICT IR TEIHE
BRHD F9, FMHICDOWTIE. 184318 ZI)LF/NAT /N1 ZDOMDRAID] #EBLT
<T2Ev,

18.13 YILFINZAFT/INA XA THOLYM2DEH

TILFNREBEIC VY —ZADTRTONZIDBTNA IV ) —DTNA R LTEFEL
F9, T7AINETIE WWMIE. TNA RV —DFEEBEDT/NA REICRILFINZITINA R
B2 ESHEBELET, WMHATILFNRATNA RZBRET 3. TDT/NA RIEX
IWFNRAVR— b THZEAHBRIN, (BREBOTVBR)TNAAFEREINE T,
IFEALDBEIECDEETHED D FHAD. /etc/lvm/lvm. conf TEREEZZEETETF

9. multipath_component_detectionZLICERET D &« WWMIETILFNRAVER—> b7
NARZZXF v LET, lvmconfOF 7 I DI MUIFRODEED 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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1814 RANTZUT+1 R

18.14.1 FHBTNA 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,

> sudo rescan-scsi-bus.sh [options] [host [host ...]]

IFEAEDRA ML= TORTFATIE CORIVVTREF T arvaiEE LA THIE
BICKRITEINFE T, 27120 FHABEIE. ROA T a3 EIDULERIIHNELNHD X
o 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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systemdP v —FILTRAE v VOETIRRZHERELEFTERICOVWTIE. TEEA
R1 . 5821%Z ljournalctl:systemdZ vy —FILDI T #EBLTLETW), wmk
aAYY—=I)lo7a>F T, XROELSICASILET,

> sudo journalctl -r

COOATYRIF. OV DREBEDITZRRLE T, fi:

> 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
[...]

BIDEZFIEZEDIRL. FTILWLWT /N RITHEFEL TWABLinux> X7 L EOMDHBAT
AF7R%=NLT. NIZEBMLET,

multipathd <> R%Z3XE{TLT. DM-MPIORERBD T /N1 XA %=R#ML £9, mAk>
\/—)Ld)jl:l/jl\‘t\ /Ro);')‘ukjjl/i_a-o

> sudo multipath

NT. FILWINAS REZTILFNAUNBRICERETETE Y,

18.142 N—FT4 >3 JINEHFRTNAI IO vy V(B
tcEn 74 L)

AEOHIZFERAL T, FICEMLAETILFNIALUNZBEE R L THRELE T,

254

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\%%IIELﬁEDJ: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,

> 1s -1rt /dev/dm-*

RDESICATIL T, /dev/disk/by-idHADT /N1 AR TBIEHTETEXD,

> ls -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

RDESICAAILT, udevz 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,

CROOAR Y RZADLT HILWN=FT1 >3 >DIRNILZERLFT,

> 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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18.14.3 TILFINRIORT—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,

> 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

* TNARDAT—RR

Q xE YILF ARt Y F Ty FTiostat Z AT B
TILFNRRIBETIE, iostat AV YV RICK > TFHLAVVERIRE T ZAEMNLDH
DEF., T7 4/ FTid iostatld. JODBVWITRTOTOYIFNARET 1A
LTHEBRL £ 9, dostatT MI ATy FNARERERT BICIE RO R%EE
ALET,

iostat -p ALL

18.144 T o>—ICRo7cl/ODEE

queue_if_no_pathZ=BMICT B & T, IRTONITRBICEELNEE LIHEIE. 1/0
EXa—ICBTITBLDIC. VILFNRNIBZRETIBLELRH I LNEFLEA. REL
TEHIRVWE, IRTONRICEENRETZCI/0HTICEKBRLTLEVET, RS
N HBA, X737 77V OICRATV T RIS —DRELI-CWVWS O FUATIE. #N5
DIS—TIRTDNZADKRDNBZI/0%E ITRTEHETIICAN. TS—%2EAICTONT—
ELAEWESIC. DM-MPIOZREL TSI LY,
RIVFINATNA RZ VS ZARXTERAT 3% queue_if_no_pathzEMICT B ENT
TEI, CHUITED. /OB Fa—ICABZRDDIC. NADBITZ—IIHRD, ZDI/0TZ5—HT
AAL—FrLTIZREIVY—=ZADT =LA —N—%F|ZFRILET,

7=72 L. queue_if _no_pathxBMICT B . NAHEELEWVED. I/0OBVWDEFTHFa—
ICBEZLICR2DT. multipathdhEITHTH D, > F ) FIIBRG & Z %9 HER
TLIEEW, EEEL THDh RV, BEFHTZET. FLlEFa2—DRDDICFETI7—IL
F—=N—ICRTXT. ZEEZFTILFNITNA XATI/ONERIZZLIET B EIEEMENH D
x9,

SHIAZT AT BICIE:

1. ARV —ILzRAETE T,

2. ROELSICADLT. TNARIOICEAL T 7 =LA —=N—DRHODICFEITHINIE
270 T14TICLET,

> sudo dmsetup message DEVICE ID O queue if no path
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DEVICE IDZEHBOT/NA ADIDICBZTHR X7, E0dtEIR2ZRL. EIRBERIG
BETRVWEEICHEAINE D,
T ZIE ROLSICANLET,

> sudo dmsetup message 3600601607cf30e00184589a37a31d911 O queue if no path

RDESICANDLT TNARODT T—ILA—=N—ICED FT,

> sudo dmsetup message DEVICE ID 0@ fail if no_path

COOARYVRICED, FEBIC. FBTIICASTEIRTDI/ONTZ—ICBHED XY,
DEVICE IDZRBOT/NA ADIDICBZTHZI 7, HIRIFE. XDELSICAHALT TR
TDT Y MIDODWTTUFIA VT RAEENCLET,

> sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 fail if no_path

FEIT9ADI0Z I RTONRDB IS —ICHBZ T IARBICKRET BICIE:

259

1.

2.

ARV Y —ILZRET X,
/etc/multipath.conf 7 71 ILETFANITA X THETXT,

defaultst 2> 3> ZDRLHEMZIEI XY MEL 2. XD LS
ICdefault featuresiREZEBIML £,

defaults {
default features "1 queue if no path"

}

/etc/multipath.conf7 7 1 JLDEERE. dracut -fZ2RTL T RTLLE
ICinitrdZzBERL TH 5. BEEIL TEERRZEMICLF T,

L TNARODT T —INA—N—ICRBZERDTEIIE5. RDEKSICATILET,

> sudo dmsetup message MAPNAME 0 fail if no_path

MAPNAMEZ YT NA XDy TENFITA )T RAAFERIETNA RAIDICEZHBRZF
Yo B0FEIE2ERL. /X BERMVETHVWCSICERINE T,
COIARVRICED. FEFHTHEEPDOIRTDI/ONIS—r B D. TS5—HMIEY
HLAI7Z D= aoic7ansy—rLEd,
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18.14.5 {ZFLEL7cI/ODfER

IARTNRDFERFICTT—RD. I/ODFEITHICA> TELEL TWBIFEEIE. OO
=Sy EETLED

1. BRIV —ILOTOYT T ROOAXYY READLE T,

> sudo dmsetup message MAPNAME 0 fail if no_path

MAPNAMEZ T/NA ZDIELWTFNA XIDEIIT Yy TSNcTA UV 7 RETESHBRE
T, BOFEIVE2ZRL. VR BERMVETHVWCSICERAINE T,
CODATYRICED. FETHTHFEFOIRTDI/ONIS—HRD, T5—HIFEY
HLAIT7Z D r—oaoicZansy—rLEd,

2. ROARY FZANL T, FET92BUT7 71 TICLET,

> sudo dmsetup message MAPNAME @ queue if no_path

18.14.6 IBMZFIN\AXDT 7 #)l FRE

IBMZT/NA ZDTILFINZAUIBICEE T 5T X b RMELIFER. dev loss tmo/VT X —&
Zinfinity (2147483647)IC. fast _io fail tmo/NTX—A2% SFICERET AMELHZ &
LD FLTs IBMZTNA RZEHEL TWVWBIHEEIE. /etc/multipath.conf 7 7ML ZEE
LT BZROLSICIBELET,

defaults {
dev_loss tmo 2147483647
fast io fail tmo 5

}

dev_loss tmo/XT X—RE. TILFNIVVIICRBDIY—F 2D N2 X TOMHEZHR
ELET, NRICEENRELS. ZONIXDBEDI/ONKBLET, 77 4 /L MEISE
BIBTNARARSANICE>TERDE T, RIANDOREBE A LTI b ZERTBICIE
EBEEYOO)ICERELET, Tinfinity) (2147483647)ICERET A HTETET, ThICK
D. RAMEN214748364TFH(68F)ICRESNE T,

fast io fail tmo/NTX—&F. UVIBEZRE LIFEIC. |JONKET 3 X TORE
BRI ZSELE T, RIANICHRELLI/OIREMLET, J7Ov I LicFa—IlI/0WH D5
&l 1/Olddev loss tmo TIEEINEFEIRIBT 2 X TIEEKEY. Fa—07OvIN
BRI NEd,
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/etc/multipath.conf 7 7 M IILEZZEBLTHE. TOEERNTIF. YILFNAYY TZEH
IBFET. F£/ldmultipathdT —E >V Z BicE)(systemctl restart multipathd) 93 £ T
BARAINEE A

18.14.7 NetApp7T /N1 XA TDXILF/INZADHEHE

NetApp7T /N1 A TRILFINRAZFERT 3551F. /etc/multipath.conf7 71 IL TRDEE
ZIIO e =ERLFT,

* NetApp7 /N1 RIS LT E—=NILIC. RONSA—=ZICT T ) MEZRE T %o

max_fds max
queue without daemon no

e N—RTxT7T—TILAT. NetApp7T /N1 RICXH T BRDINFTAXA—RIZT T+ )L MEZ
RET Do
dev_loss tmo infinity

fast io fail tmo 5
features "3 queue if no path pg init retries 50"

18.14.8 <ILFINZATFTINA X TD--noflushdfEA

IIWFNZATFNARETRITTREEIF. A7 3> --noflushz BT ERATZHELHD F
ED

feezlE. 7= A—REZTS5 XU T ETIE. IILFNR MRODERDBVELRD
T. BRAKFIZ--noflusha 7> a3 > ZFERAL T > TWBI/0D TSy adnaBnkSIc
LF¥d,

load
resume --noflush

18.149 IJIL—bFFTNAZADBTILFNZADIZEDSANZ A LTIk
=/ =

X AE
JRILFINZATNARIZI—=R(/)DBD B AT LIE. IRTONRIEEHNEEL. ENE5D
INADD AT LD GHIBRENZ . FIETERZehHDFEd, Chld. ANL—JHTORTF
L(Z7ANFYXILARL=TLARE)D Sdev loss tmoR A LT T M ERETZHH
T,
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SRTLTINA ZADBVILFNZAZFERA L TRESN. YILF/NZXDno_path_retryi&iE
D774 TRBBEIE. ARL—=SH T XFTLDdev loss tmosEXBERE L T,
IRTDONZADE TV GTBFVFTTNA ZADEIBREINBVESICTEZRELRHD F
9o dev loss tmofE% <Y JLF/NZADno path retryfREUEICT B ez HEHLF
ED

AL =SH TS XFT LDdev los tmoDHEERTEIZ. XDEHD T,
<dev_loss_tmo> = <no _path retry> * <polling interval>
RILFNREICDOVWTIE. ROEEMNEAEINE T,

® no path retryld. NZADBKONIEABINTARIDF 2 —1 > IDMELEEIND F
TORIWFNZAAETOBHITH T,

® polling intervalld. /NwFFx v I OERFENM)TY,

NE5DETILFI/INRAMEIZ. /etc/multipath.confBIBRE T 7M1 ILHSRET IHELDH
DET, FMICOVWTIE. T18.61E V)LF/VAHKE] %%Fﬁb‘cw:g_

18.15 MPIOD +S 7N a—T1 >

AIETIE. MPIOICEET AW DO DEINDMEYE. ZX 5N ERFERICOWVWTEHAL F
ED

18.15.1 RILFNRTNAZAANDGRUB2D1 >R k=)L

Btrfsx{FH L 7L A BIOSY A7 LATlE. FFAIH R\ /=sgrub2-installHh\ kB9 3 E]RE

HHRHDEFT, TNEIEIET BICIE. /boot/grub2/SUBDIR/H TR 2 — LAHDEGEHE Z(rw)
E—RTYI2EENBELDICLTLIET L, SUBDIRIFX86 64-efiF7clFi386-pciC TE X
ER

18.15.2 TILFINZADENLEIZE. 7—FEICOITLDERT L
TEREY TILHEET S

T—=bhRICZRATLHPERT LTRRDIUDEF L. ROELSBXYyE—IHRRFEINET,

[ OK ] Listening on multipathd control socket.
Starting Device-Mapper Multipath Device Controller...
[ OK ] Listening on Device-mapper event daemon FIFOs.
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Starting Device-mapper event daemon...
Expecting device dev-disk-by\x2duuid-34be48b2\x2dc21...32dd9.device...
Expecting device dev-sda2.device...
[ OK ] Listening on udev Kernel Socket.
[ OK ] Listening on udev Control Socket.
Starting udev Coldplug all Devices...
Expecting device dev-disk-by\x2duuid-1172afe0\x2d63c...5d0a7.device...
Expecting device dev-disk-by\x2duuid-c4a3dlde\x2d4dc...ef77d.device...
[ OK ] Started Create list of required static device nodes ...current kernel.
Starting Create static device nodes in /dev...
[ OK ] Started Collect Read-Ahead Data.
[ OK ] Started Device-mapper event daemon.
[ OK ] Started udev Coldplug all Devices.
Starting udev Wait for Complete Device Initialization...
[ OK ] Started Replay Read-Ahead Data.
Starting Load Kernel Modules...
Starting Remount Root and Kernel File Systems...
[ OK ] Started Create static devices
& ] (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)

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):

CDRT—TTIE initrdIRIED S —FFRYICdracut B2 T ILZER L TWLWE T, T TR
SNBREDEEZKHMICTBICIF. A VA —ILENEP R T LORIETETT ZHE
NHOEI,

1. AT LDIL—K/NT 7MLV AT LZHAILET. /proc/ecmdline® AV T > Z 5
ANT. root=/N\TAXA—RZ%ZIEL £,

2. L= b T 7ANSRTLIRT Y FETNTVBDESHZRHERL £ 75

> sudo systemctl status sysroot.mount

) c>or
dracutidT 7 #J)L b T/sysrootD FICIL— 7 7ML RTLZEIYTRLE
ED
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CNDBIE. /sysrootD FICIL—F T 7AW RTLNY T FENTWVWSE Z E ZHItR
rLEY,

/sysrootD RIS AT LADRBE TR T 7AW AT LEIY T ML, chrootx T
LTHHE. IRTDIT 7AWV RTLEITVNLET, B

> sudo for x in proc sys dev run; do mount --bind /$x /sysroot/$x; done
> sudo chroot /sysroot /bin/bash
> sudo mount -a

SHMICOWTIE TR Ry« R48E TRLBEICEC 2MES LU T OIRTS
El 485231 T VA= IVEHL AT LADT IR ZBRLTILEL,

KTOFIETERINTWVWAEDIC. WILF/NZFddracutiREICEERZTVWE T, T
FEESHBZLSICinitrdZBEEELTLEI L,

. exitAY Y RZ AL TchrootIRBEZKRT L. BRI TILEZRTLT. crt-p =i

LTH—NZzBESHL I,

FIE18.1: B2 TI: T7AIUNSRATLDT 5 v I VXML

264

CDEEIF. L—r T 7ML RATLDRRILFNZILEICEVICHEDID DS TILFIN

ADRBEMCHE > TVBRHBRICHNETY, COESBEY N7y TDHE. TILF/INZR

TSI ZAMEESNTVEVWITRTOTNA AR L TNREZRELLSELE

To =R T 7AINIRTLDHZTNA RSEICY T FEINTWVWBFHTILFINR
TIET7IEATEYS. CNHKRBOERERICED 9, CORBEEEETBICIE. /etc/
multipath.confTIL— T NARZ TSy I URMELT. YILFNRZIELLSERE
L,

B2 1)l Tmultipath -v2Z2E1TL. IL—F I 7AW X TLDODTNA AZHEHELE
To COFER. ROLSHBADRRINE TS

# multipath -v2
Dec 18 10:10:03 | 3600508b1001030343841423043300400: ignoring map

| ~:DOEDOXZFEFIH. TZv o)X MEICHRERWWIDTY,

2. /etc/multipath.confZFWVWTUTZEML X9,

blacklist {
wwid "WwID"

}
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WWIDIX. HIDFIETEFELIDICEZ X £9, SEMICOWVLWTIE, 1881 HEZILF /N
2FNAZDT 5y o) Z kb #BBLTLLEIL,

3. ROOAX Y FZEAL TinitrdzBHEREL T T,

> dracut -f --add-multipath

FIg 18.2: BR2 x)l: initrd DBIBE

CDEBEIX. [WILFINZDIRE] (BMFEIZEWM A initrdE P AT LOBTRERS
BEICWNETY, BIETBICIE. initrdZBEELE T,

o VAT LTIILFNZAN TE®) ICHE->TWBBEE. XOOATY REFEAL. TILFI/N
AHR—bZIBEL Tinitrd=BHEELF 9,

> dracut --force --add multipath

SRATFLTIILFINZAD THERY ICHE->TUWAIBEES. ZOIXYY REFERL. ILFIN
AHR—bZIBEL Tinitrd=BHEELF 9,

> dracut --force -o multipath

FIig 18.3: B2 x)L: initrd DEIESE

C DIEIEIE. initrdiCNetwork Attached Storage 7 72 XD R SA NHAEFENTULAR
WISEICHBETY, LRI ILVFNRZRELETICORTLEA YA M—ILLTS
B EN—RI 7 ZEBMEFIEIRBTIHERENZELEFT,

1. REBERRSA/N\%Z T 71 )L/etc/dracut.conf.d/01-dist.confIDZE
force driversiCIBIML X9, 7 xIE. P XTLIChpsaRSANTT7 oINS
RAIDOY FA—ZHHD. qla23xx RZANTT7 oA EN3BQlogica> bAO—FICX
IWFNZXTNAZRDERINTVIIHEEIE. ROESBRIVRMJICHRD FT,

force drivers+="hpsa qla23xx"

2. ROAX Y RZFERL Tinitrd 2 BBEL XY,

> dracut -f --add-multipath

3. AV M= bL—YDERICKBLIIBEICO X TLDBREE—RTIT— LAV
KDICT B, Jetc/fstabDBE IV NIRRT Y M AT 3> netdevZiBiINT 5 C
CZBEHLET,

265 RIVFNZIDBBEHRIGE. T— RIS X T LT LTERD TILHEENY % | SLES 15 SP4



18.15.3 TILF/NROALILIEADEFHEIC. ERIT /N1 X Dprio
HEMNKKHT B

N=23 2049 FDTILFINRY —)LTIE. /etc/multipath.conf7 71 )L
Ddefaults{}t o> 3> Flddevices{} I > a3 >DprioREEFEALFT, F—T—
Kprioh'. multipath{)®E2o > 3> DERDmultipaths EHRICIEE S NIBEIX. BERDS
5ICEREINE T,

TILFINZAY—)L0.4.8Tld. multipaths{)t o> 3> DERDmnultipathEFEANDPrioskE
T. defaults{}F7=lddevices{} LT > 3> DprioREE LEZTITBZ N TEFE LT

18.15.4 multipath-tools-0.4.9L EANDEFHEIC. 518 EHES
PriosXEN KT 3
multipath-tools-0.4.8H'5multipath-tools-0.4.9ICEBHFH T3 L. 5| ENEX TS
Prioritizerdi5&. /etc/multipath.conf” 71 JLADpriosENIENE T, multipath-
tools-0.4.9Tl&. PrioritizerI8EICIEprioF—T7— RhMELN. I EHBRBEE T3
Prioritizer$8EICIE. prio argsF—T—RHMEHLNE T, CNXTIE. Prioritizere 2D
FlEIFVWFND. BILpriofTTIEELTWE LT

fc & Z1E. multipath-tools-0.4.8 Tl&. xD17%Z A L TPrioritizer £ D5|H%ZF L7 TE
ELTWE LT

prio "weightedpath hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

multipath-tools-0.4. 9L EADEFHEZIZ. COOANYVRZFHTILEITI—ICADERT, Xv
T—COBIEUATICRLEF Y,

<Month day hh:mm:ss> | Prioritizer 'weightedpath hbtl [1,3]:.:.+:.+ 260
[0,2]:.:.4:.+ 20" not found in /1ib64/multipath

COMEX RS BICIE. TFRANITa 2T, /etc/multipath.confZ 71 JLIRDpriofT
EEBBELET, 220D1TZ1ER L T, priofTiCPrioritizerzi8E L. #D FDprio args{TiC
Prioritizerd5 |18 =ZEEL £95

prio "weightedpath"
prio_args "hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

sudo systemctl restart multipathd Z3E1TL TmultipathdT—E>ZHiiEg L. TEZ
BHICLET,
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18.15.5 HfirlEwmbFa X2k

SUSE Linux Enterprise Server® < JLF/XXI/ODBRBD c S TIN>a—Fa > JIZDWT
Id. SUSEF L wINR—XIZHB. ROTID (BB F 2 X2 M)ZSEBLTRETE L,

e Using LVM on local and SAN attached devices (https://www.suse.com/support/kb/
doc.php?id=3617600) <

e Using LVM on Multipath (DM MPIO) Devices (https://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) 2
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19 NFSHEET7 7ML X T L4

2y b D=0 774257 L1 ( TNFSY )&, O—AILT 7AIADT IR
EIEBICE KA ET, Y—NLEOT7AIIICT7 7R TEZO0IILTY,

SUSE Linux Enterprise Server [&. NFSv42%Z 14> Xk—J)LL. ChICLD. X
N=RT7AI. Z71IINDOFFRBIDET, Y—NHlorO—-—>c1E—. 77V
r—>aryrF—270Ov Y (ADB). BLUWET 7 AFHEBMAC)HD Z )L S
NFS(O 47> e —NDOEATMACHHRE) DY R— MO EBAINE T,

19.1 #E

2y bD—=07 70X T L) (NFS)IE. BEfLSNTc. RIDAATIRILS-YR—FEh
TW3Xy b7—=270RLTHD. T77MINZRRDOKRINETHETZ N TEFE
ED

Ry O —2@BHY—EX1 (NIS)IE. Ry FT—JRNT—MRI—FEERZITSHIC
FRATEEXY, NFSENISZHAGHLEZZE T, XY NIT—JRDT7 IV IFIEICT 7L
ETALIRIDN—Z v 3> FATETE I, NFSENISCEHEL TERTZ & Xy b
D=0 1—FICHL TEBNICTZENTEET,

T 74 ERETIE. NFSIEFXRY FT7—0ZR2ICEELTVWEDT. FEINRY M T—
JICEREINTVWBIS VHIRTERELE T, NFST—N\DEET IRy T —7ICYEN
IC77EATEZAE 21— L TEEREREZFODI-—HIE. 2O —N\DRHTZT 7
AT IOERATEET,

ZLDBE. COLANLDEF 2V T ERL2ITHEDVSHDTHD (BTN TULSERY
EOD—ODKEIZTZAR—bTHIGFERL). LIFLIFE—DF v EXRY MOEHZEIC
BHOETO—NFAIINTED. RERTVERIFFAGETY, DT —XTlE. 12D
IRy b2FZ1DOE ML L TERITIVEUNFIIEC L >THED. LD STHOMH L
BENROLONET, CNSDT—RICHITIVEMZHI-T/-HIC. NFSIE TKerberos)
AVIZANZVFv2FERALT TEIFREFa2AVTALANLZFR—FLTUVE

9. KerberosiZld. T 7 # /L N THERATNBNFSVADBRETY, FMICDOWVTIE. [Security
and Hardening GuideJ . %6& TMNetwork authentication with Kerberosy ZB8RBL T2
(A

MUTORFEIF. YaSTED 2 —IILTERAINTVET,

IV RKR—F
NFSH—NICK>T IZTIVRR—bTN) . 94TV MDDV RTLICHKRETED T+
Lo ks
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NFSOS17 >k
NFSTSAT7 Y MME. Ry b T—=0 7 74T LF0OKTL%ZNLTNFSH—/N\D
SDONFSH—EXZFEAYT S RATLTY, TCP/IPZO b JJLIELinuxA—RILICY TIC
MESNTED, BMY 7 bV T7Z2A VA N—ILTBREREHD XA

NFSH—/\
NFStH—NIE. NFSH—EXZ IS4 7 > MIRBHELET, ETHROY—NIE. XD
F—EVIKIFELF I, nfsd (T—7H). idmapd (NFSVATDIDEZRIDT v EV I, $
EDTF D) ATOANE), statd (Z7r)LoOy ). ELUmountd (¥ > FEK),

NFSv3
NFSV3IFN—2 3 V3DRET, V547V hRAEE Y R—+b95 IHL) XF7—HFL X
7ENFST 9,

NFSv4
NFSv4ld. KerberosiC& 2t Fa7ad1—HRZ T R—bI23HLLWN—232 40
RETT, NFSVATHERR—MILIDDATH D7D, NFSV3EKDHT 717 T 4—)L
BRIEICELTVWEY,
70 b JJLiZhttps://datatracker.ietf.org/doc/html/rfc3530 2 TIREIN TV E 5

PNFS
INZ LJLNFS, NFSvAD 70O b J)ULsR. EEDPNFST S 7> bk, NFSH—/NLED
T—RIEERTIVEATEEY,

O == onsonEN
FRAJE LT, SRTODIVRAR—MIIPTRLADAEFERALTEITTETE T, 21 L4
T hEEETZICIE. EET BDNSS R T LADNKRET Y, mountdTF —E IS5 S
ZITO5DT, D HbO7 B TDNSIIRNET,

19.2 NFSH—N\DA X b=l

NFSH—/NIE. T7 2L AR—ILICIZEENEH A, YaSTZEFEHE L TNFSH—N\%
AVAR=ILTBICIE VI RO T >V T I 7 EEDIBICEIRL. /N2 — % ER

L T. ServerFuctions (" — /N e o> a>TI 7L —NF T araEMICLE

I, 7#E=xEIV)vILT. BEBNYT—SZ2A VA M=ILLED,

NISEI#R. NFSIZOSAT7 Y MY =N RATLTY, il Z77MILS AT LESRY KT —
IRBATRHL(ZVZAR—F). ERFICHOEI DS T 7ML AT LEIY ISR
BRTEEI (1R —bF),
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Q FENFSKRU 2 —LEI I RR— b —/NICA—AILTY
IR

NFSR 2a—LDIT I RAR— b —NAOO—HILTDIY T > ME. SUSE Linux
Enterprise ServerCldHR— TN TULWEH A,

19.3 NFSH—/\DHEE

NFSH—NDEREIX. YaSTEFEARAT DD FHIIFETRT TIT X, RADH. NFS%E
Kerberos HHAEHEZ ZEHTETET,

19.3.1 YaSTIC& BT 7AW AT LDIY AR— bk

YaSTZEBALT. XY bT—JEDRAMZNFSH—NICTBZENTEFET, NFSH—NL
¥ PO ERZFRSNIEIARTDRR b, BTN —TDIRTDOXAYN—=IZ. T1LD
PR T 7N ZT I AR—bFTBF—NDIETY, ChICED, H—NIF R T I
IV =23 eEO0—AlA YA S—IILBFICT IV T—2 a2 ziRET2IEHTER
ED

EDLSBY—Nety b7y TTBICIE. ROFIBICEWVWE T

FIE 19.1: NFSH—NEty F7v T T3

1. YaST#ES L. v FT—oH—E X s NFSH—/\DJBEIER L £ 9(19.1 TNFSH —
NEEY =L Z2BRLTLETWV), BMMOY I Iz T7Z2A VA M=ILT3L5KD
bNZZehHD ET,
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YaST2 - YaST NFS H#r—s{ — YaST2 - nfs_server @ localhost x

NFS #—/DEE

NFS #—<¢
& B (S)
ERELARL (N)

TFATIA—IEHETEIEA
WS DHD firewalld H—E 2N FATEEHA:
- nfs-kernel-server (| F3 7<)
IrATOA— L ERETERLICT BN, ThEOH —EAEEHLATRIERYEEA.

NFSv4 ZH3ICT5
VI NFSvAZHEMICTS (V)
NFSva KA EEAALTREIL (M):

lecalhost

GSS X2 UF1EEHMITS(G)

~JL7 (H) Freib () R (M)

19.1: NFSH—/\REY—IL
2. RS OAREZ 2T )y I LET,

3. firewalldW Y R T LTT I T+ T7%5E1E. NFSEICERICERE L £ 9( Security
and Hardening Guidey . £23& Masquerading and firewalls) . 23.418
Mfirewalld) Z&8), YaSTIZZE7:. firewalldZREIIEHR—F L TULERWLZO,
(7747 04—ILZRETIFEAI VLS AYE—JZEAL THRATLE T,

4. NFSVAEBNICT 2% BIRTIHNESHEREL FI, NFSvAEENIC L7=HE. YaST
THR—EFTNBDIENFSVIDHICHD £9, NFSV2OBEIELDOFEMIC DLW T, T35
NFSV2EBBRLTLEEL,

o NFSV4%EZEIR L 7=35 a3, BINTEYIARNFSVAR X1 > &%Z ALET, TD/NZ
X—A&%. KerberosDREICHER idmapd T —EVICK > TERINZ D, 75
A7 D EFOI—HFEZNIBTETRVESICERINE T, idnapdzEITL
BWSE. RIFFHICVEDRWVZEIZ. FD X Flocaldomain(T 7 # /L b)) & fE
BLTLEEV, idmapdT—E>OFMICDWVWTIE. /etc/idmapd.confZ B L
TLEETL,

5. T—NICELICTI7EXT3ICIE. GSSEF 2T Z2BNNCT2Z20)vILET,
COFIBEOFHREZMEE LT, KX VIZKerberosz A XA R—=ILL. H—NETFA4T
> bDEAE TKerberoszBMIC L TEKBERHD £, [AAN] 200wy oL TR
DREAC T7ATICEHFE T,
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6. TA LI RIVZITIRR—bFBICIE A T7ATDEFRICH BT L7 FDIE
meoJyoL&Ed

7. SFAICNBRA M Z FLEHFREL TVWAWESIE. BENICAIOR M 7OJHRREIND
DT, 9747 MEREFLUV AT a2 ASILEFT, RRAMZRTTIAILRA—R
ZANLETBBIET 74 MREDEFFEHATETEY ),
ABEORLETCRANZBETACENTEXY, 18DKRAMABEXREIFIPFT RLX)
(single host). ==w bZJL—F(netgroups). 7AILREA—R(IRTHOOIYEa21—4%
N —NIZT7I7ERTEZ 2RI *AE)(wild cards). BELUIPRY kT—7(IP
networks) Td5,

NEDA T3> DOFEMICDOVTIE. exportsDYZaT7IR—=JSHEBBLTLET
LYo

8. TV )y I LTHREZTETLE T,

19.3.2 774N RTLDFEFIT I AR—Fb

NFST U XR— b —EXDERIBHRET 71 ILIE. /etc/exports¥ /etc/sysconfig/nfsT
Jo Kerberized NFSZFEF L 7eNFSVAT — N\REICHERIZE. FIET 51072 bHEF
DA—HZEMIBTITRVERIZ. CN5DT 71 ILUNIC/etc/idmapd. confHRETY,
H—E XEEHFE/-ISBEE T SICIF. systemctl restart nfsserver AV REETLE
Fo CHUSED. NFSH—NTHRELRPCR— by N—bBEEBEINE T,
NFSH—N\HT — hEFICEICEESEN T B K 51T BICIE. sudo systemctl enable
nfsserverzE{TL X7,

Q & NFsv4
NFSv4(Z. SUSE Linux Enterprise Server CHJATZE 2 &HFIRONFSZO R IJLT
Jo NFSV3E[EILAZET. NFSVATDIVRR—bRBICTA LI M) ZRETETD LS
IC@bF LT
SUSE Linux Enterprise Server 11 Cl&. /etc/exports®/N1 > RIYD Y FHWRETL
Too CHNUIBISHMSHR—EINTVETH FFERICAD X LT

/etc/exports
/etc/exports 7 7 A ILICIE. TVRUDURRMAEENTVET, BT MUIFEN
ZPNHEHEITZI T LI NI CHBEAEERLET, /etc/exportsHD—RRIAT Y K1
. ROEEHSKDIL>TUVET,
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/SHARED/DIRECTORY  HOST(OPTION LIST)

£l

/export/data 192.168.1.2(rw,sync)

ST RSN SA 72 b @Rl T3 7c®ICIPT KL X192.168.1. 20 EHN
TWET, RXAMEH. RAMERTTAILRA—R. £7Id(*.abc.com®* R )R w b
J)L—=7 (emy-hosts) ZFERATETEY,

IARTODA TSIV EEFNSDEKRDFEMICDOWVWTIE. /etc/exportsDmanR— % &
BLTLEEL: (man exports)o

NFST—/NDEITHIC/etc/exportsZ BB LIHE. BEZBMICT BIIE. sudo
systemctl restart nfsserverZR{TL TH—N\ZBESTIVELNHD X,

/etc/sysconfig/nfs

273

/etc/sysconfig/nfs 7 71 JLICIE. NFSVAH —NTF—E >V OEEZRET /MDD /N
SA=ABREENTUVET, NFS4 SUPPORT/N T X —R%Zyes|ICRETRENEETY
(T 7 # )L EDEKTE)s NFS4 SUPPORTIE. NFSH—/\HNFSVAT U RR— b o514 7>
FaEHR—rTI3NESIHERELET,
NFSH—/\DERITHIZ/etc/sysconfig/nfsE BB LG, BEEEMICT BIC

I&. sudo systemctl restart nfsserverzXR{TL TH—NZHBEHITIHNEHNHD £
ED

(O W -DANEL I o B
SUSE Linux Enterprise Server 11 Tld. /etc/exports®D--bind¥ V> FHUWAEAT
L7co CNUFEISHSTR—ETNTOVETA FEHERICAD X LI, NFSV3L
BLHZET NFSVATOIVRAR—bAEICTAL I M) ZRETETBLIICHRD
F L7

Q iz NFSW2
NFST 47> bREENFSV2ICHKTEL TWLWBIEEIF. T —/\D/etc/
sysconfig/nfsiCRD K SIZERTE L TNFSV2ZBMICL £ 9,

NFSD_OPTIONS="-V2"
MOUNTD OPTIONS="-V2"

H—EXZBEHLALET. ROIYY FZRITLT. N—2 3 V20MERARTED
ESHh MR L X,
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> cat /proc/fs/nfsd/versions
+2 +3 +4 +4.1 +4.2

/etc/idmapd.conf

idmapdT—E VI, KerberossBst = FEB T 358, £IEIS1 7Y A KFEOI—
2ZNIBETEIRVFERICDABETT, Llnux’7747‘/ biE. Linuxh—=>JL2.6.39H
SHFOI—HHENEBETETBELSICHRD F LT idmapdT—E I NFSVAD ST —
NADERICH L THBIEIDDY Y EY T ZITVW. 9547 MIBELET,
HEICIGLC T, idmapdZNFSVAY —NLETRITIBIBER DD E T, V517> +D%
BIEIDOR Y EVTIE. Ny —Infs-clientil &k > TR I D nfsidmaplic &> T
Thnxd,

NFSEFE>TIT 7N RTLEHET RIS VETIE. I—HADI—HZLID (UID)
DEDETISIKBRLAEZFERAL T IV, 2D7®HICIE. NIS. LDAP, F7l3fthd
Bl— R XA VB Z RT3 e TEZX T,

/etc/idmapd.confZ 71 JLDDomain/XS X —RIFISA T b —NOEAICT L
TRILEICRET 2HELH D FJ, BEDHRVBEICIE. 77’(7‘/#2:*7‘ ND
BHDT 74IL T, localdomainZ ZDFXFEAL TL LTV, BB 71 ILDOF%
RICKRLET,

[General]

Verbosity = 0

Pipefs-Directory = /var/lib/nfs/rpc_pipefs
Domain = localdomain

[Mapping]
Nobody-User = nobody
Nobody-Group = nobody

idmapd T —E > %ZRREIT B /-, systemctl start nfs-idmapdzZEiTLEXd, 7—F
YDEITHIC/etc/idmapd. confZEBELT-IBE. BEXZEBMICT BICIE. systemctl

start nfs-idmapdZE{TL TCT—E V2 BEFHITINELNHD XY,

SHMICDWTIE. idmapdd & Uidmapd.confD R Za7ILR—J#BBLTLL T

(man idmapd® & U'man idmapd.conf)o

19.3.3 NFST®DKerberos®{EH

NFSTKerberossRsE %= 9 % ICI&. Generic Security Services (GSS)EBMIC T B HEH
HDEFT, RHDYaSTNFSH—/N\DAH A T7OT T, GSSttxal) 702G T 2%EER
L9, el COMBEZERT 3ICIE. ¥EET B Kerberosth —/A\HWMETY, YaSTIZ
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Kerberost —/NDEREISITOWEH A, TDIRMEEEERZFER T 57517 TY, YaSTERIEEREICM
Z T, KerberosiREEHFEAT BICIE. NFSEREZERITI BHIIC. DAL CBROFIEERT
LTLZE W,

1. =N o472 rOmAD. BLKerberosR XA IIHD xR LET, D
£D. V51072 bt —/N\HE LKDC(Key Distribution Center)t—/N\IC7 UVt X
L. krb5.keytab” 7 JL(the default location on any machine is /etc/krb5. keytab)
EHELTULRITIIEED £8A. KerberosdEFMICDWTIX. [Security and
Hardening Guides . 256Z TNetwork authentication with Kerberos) Z&8B L T< 72
U,

2. 7547 kTsystemctl start rpc-gssd.service V> RERITL T, gssd—E
AzHEL £75

3. % —/\Tsystemctl start rpc-svcgssd.service <> R%3EfTL T, svegssdt—E
AzHEL £75

KerberossRsE TH. H—/\Tidmapd T —EVHRITINTWVWIHRELRH D 9, SHHAICDL
Tld. /etc/idmapd.confEBRBR LTIV,

Kerberos{t, EN7-NFSDEREDEFMIC DL TIE. 19.618 EHAIER o) > o%=BB L TLK
=L\,

194 247> bDFE

RALENFSTSA 7 hELTRET 3%E. OV I I T7Z2A YA —ILTBHEIR
HDFCA BEBINTONYT—JIF TTAILETAIYAM—ILENET,

1941 YaSTIC&B T 7AIN AT LDA VR— K

SREEENfca—H1E. YaSTNFSOSA 7Y R ESa—ILZERB LT, NFST+1 L2 kU %ENFS
H—N\D50—AILT7AIY) =IO NTEEFT, UTICFIEEZETRLET,

FIE 19.2: NFST«1 LI VDA VE—

1. YaSTNFSO 547> hEDa—I)lzEHL T,

2. NFSEEATTENZI )y I LET, NFSH—NDKRIA b, AV R—b9357rL
U, BRUTOTALY M) EO—HILTI IV FTBIIY MRIV REASL
ESx 28
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3. NFSVA%{ER T 33 a1E. NFSEEX T TNFSVAZEMIC T 22 &ERLEF9, £
7=« NFSVAR XA 212, NFSVAT—N\HDMERTREERCENANTNTUVZIHRED
HDET, T7AI MR XA IE. localdomainTY,

4. NFSTKerberossRiF#{EARAT 2ICId. GSSEF a2 T4 ZBRICTINELHD £
o GSStEFa T ZBMCT2%EFERLETD,

5. 77 A7 04— )zERALTED. VE—FIVE2—RDY—ERIZT I RZFFA
T3EEIE NFSERERTTTI 747 04— L TR—FZH<EFVICLET, FIv
IRYTZDTICIE. T7AT I +—ILDRAT—RADBPKRTRENET,

6. OKZzZ ) v I LTEERRZREFLE T,

BEF/etc/fstabliCEDIN. BESNLT 7ML ATLAIRTY FENET, B TYaSTH
EIIAT7hZRBLIEKIC. COT7MIIHSBEFEORENBRIFEINE T,

O EYRIL—FTFAILYZFTLE LTONFS
W=bN=F0>a>hxy hT—IRBHATNFSHBEL LTI VY FINTWVWA(Tr
AU LR)CRATLTIE NFSEBICT VL RTREBRY FT—0 T N1 ADREZE
HIITOSWRELRHBD T,
2T LDELE. ST LOBEFHEDT T A FOWNIBIEFIE. Ry T =K%
YL TH S, L= bN=—FT0 23> 727 IoRIETBREVWDIERICED £9, NFS
IL—bDHZE. COIEFTIEMERREL T, NFSHEL Oy bT— UG %
ICEMICINTWVRD. L—MN—FT02a>ZERBICTORIYFTERVE
HTYo PRATLDWERETEZRY N T—OTFTNAREEHCLBVKSICZT BRI
[network device configuration(%wy =2 FN\A XADEKE)|Z 7 ( IMEEH A R .
$23Z Ty NT—UDERE] . 23412518 IRy kT —0F N1 XOEMLI 25
BB)&BWT. 7 /1 ZADRLEHRA Y DNFSroot74 > %3&RL £ 95

1942 74N RATLDFEA VR— K

NFSH—NHDS T 7S AT LZFHTHT VR— b3 3IC1E. RPCR—FYy/NN—DETL
TW3 ZCHEHREMNTY, RPCR— by /N—%BYICEEHT ZDIEnfsH—EXTY, £
D=, root1—H ¥ LT lsystemctl start nfs] ZASIL. RPCR— kT v/N\—%EHE
LEJo KIS mountZEALT. O—HIN—Fao>a> eI, VE—RT7 7L R
TLZT7 7AWV ATLICNT > NTEE T,

> sudo mount HOST:REMOTE-PATHLOCAL-PATH
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Tz Z1E. nfs.example.com¥ > U 5A—H 7T LI M) %A VER— T 3ICIE XDIE
XzERLFT,

> sudo mount nfs.example.com:/home /home

D547 EHOINFSH—NICH L TITSTCPEHROMEEER T BICIE. mountIT VR
Dnconnectd o a VEFEATEEY, 1~16DBOEEDOREIETETEI, T 1E
ROVVEF TSI VMBETNTULWAWEEDT 7 4L METT,

nconnectiZEIF. FHEDNFSH —NADRVIDI V> 7O ARIZOHBERINE T, [E
L5147 D RIENFSH—NICmountdY Y RZEITT 58, IRNTDY TICHEILE
NTLVRESEHIEEINET, FILLESITEIISNEE Ao nconnect REEZZEF T BIC
& BFEDNFSH—NAD TRTD)] 9547V NERET ORIV N TEIHNEDHD
9o RiZnconnectF S a3 > DFHLWVMEZEERTETXT,

BEEWAnconnectDIEIE. mountDHSTF7=1&/proc/mounts 7 71 L CTHESRTE 9, <
DY AT I VIELNBRWVGERIF. YUY NRICEDA T a vIidFERINT. T2
8o M) HMERINFT,

@ EEC: nconnectiCE D TERINTUVDRDH D EIXEL DIES:
]

RIIOR T FEICEGEZBALI-DBEWVED T3 N TE S0, EROEGRBITIN
I LbnconnectDELEILTHAIMNEIEHD FH A,

19.42.1 B#EY U b —EXDOEA

autofsT—EVEMFEALT. UE—F I 7ML AT LZBENICIIO O RTBZENTEE
9, /etc/auto.master7 7 A ILICRODIY M) ZEEMLET,

/nfsmounts /etc/auto.nfs

CNT. /nfsmountsTA LI FUDNISA TR EDIRTDONFSY T hDIL— bT o
L7 M)DRENZRIETELDICED £ (auto.nfs T 7MILHAELLSRESINTVBRES).
CCTlE. auto.nfsEWLWS&AEIEFEALELED. FE2EOAFIEBIRTB N TEE
Jo auto.nfsT. RDELSICLTIRTDONFSYO > DI MU EEML 9,

localdata -fstype=nfs serverl:/data
nfsdmount -fstype=nfs4 server2:/
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root1—H ¥ L Tsystemctl start autofsZE{TL TCREZBMICLEFT, COD
BT, serverl®/dataT+ L2 ;1) D/nfsmounts/localdataldNFSTY > b &
1. server2®/nfsmounts/nfsdmountiINFSV4TY T FENE T,

autofstt—E XD EITHIC /etc/auto.master 7 7 1 ILERELI5E. BEERM T BIC
I&. systemctl restart autofsTEHEIV Y > MEREEZBIESHTIHNENHD X7,

19.4.2.2 /etc/fstabDFFHRE
/etc/fstabPOHEBHIENFSVIR T FIT R UIE. RDKSICHED FT 5,

nfs.example.com:/data /local/path nfs rw,noauto 0 0

NFSVAY D > FDFRIF. 3BEEDFITnfsDL D IInfsaZERAL X,

nfs.example.com:/data /local/pathv4 nfs4 rw,noauto 0 0

noautoA 7 a3 EFERTI . BERIC T 7ML ATLDREFYI Y FEINEHA.
WETETFAINATLEFHTIYIY R TR5HE8I1F. XUV RRA MDA EIBELT
mountdAY Y Rz TEFXT,

> sudo mount /local/path

Q s EEmcTy > b
7272 L. noautoA > arx AN LABWVWE., EEEFIC. X TLDINtRXZ) L RC
£oT. ENBDTF7AILSRTLNRIY FENET,

19.43 /Y5 L JLNFS(pNFS)

NFSIE. 1980FEMRICHEIN. HoHFHLWFOMIILDIDTY, £FDTH. NERT 7
1IN EHELEEWERIE. BE. NFST+2T9, LHL. KERT 71 ZXELLEVEES
NREROISAT Y DT —=RIZT A LTZVEEIE. NFS*)“—/\h‘/'J'\HL*uﬁc‘:ﬁD
SRTLDNT =XV RACERBEEZRIFLET. CRET 7LD A IDRRICKE
KR TWBDIZH L. EthernetOMEFHREHAEBLMIVWTWVWARWZHTT,

BEONFSH—NICT7AINZERTBZE. T—NET7MIILDART—R%ZREL. IANT
DT—2ZWEL T Ry bT—=I%ZNLTISAT Y MIEELET, LA L. T77ILD
NELTHRECTOENT IV ADOR ML Y IHEREICHRD £,
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e INTWVWT 7AILTIE. XETF—RONEICRKRBADID B,
e KEWT7AITIE. T—N\DBISAT7 Y MADT—2XFEICHKELADD B,

PNFS(/XZLILNFS)IE. T 7MY AT LART—R 2T —2DGFAH SR TS LI
£oT COFRZRRLEFT. CD7cdH. pNFSICIF2BEDO Y —N\DBRBRETT,

o TAUNADTRTDLZ T4 wI%WS TXET—52]1 F1cid THIEH —/\]
o T—RZEREFIBIDULD TAFL—JH—/\]

ABTF—=BAHY—=NEX L —=SH—=NICE > T, B—DORENFSH—N\HDERINET, 75
A7 EDRAAAEEIETH LZITOHEE. XX T =T —N\DBNFSVAT 147> ~Ixd
LT, 770N DF ¥ IICT70ERATRICIFEDR ML= —NZFERITRIEEIVDEEE
TLES, 950472 MIT—NOT—RICEETIVELATEET,

SUSE Linux Enterprise Serverld2Z 21 7 > MAITDHpNFSZHR— L E T,

19.4.3.1 YaSTZ{ERL7pNFSU 17 > hDFE

FlIEL9.2 TNFST« LI FUDA ViR— k] ICE>TEDEFRT, /2l pNFS (vA2)FT v o
Ry ORI L. T3V TNFSVAEEZ IV I LEY, YaSTHARELRFIEZ T
NTETL. BERIRTOF S>3 % /etc/exports 7 71 ILICEZTAHE T,

19.43.2 pNFSOSA 7> b DFEERE

194218 17427 LOFE A vik—b) Z8RLTHEBLET, IFCACDREI
NFSVAT—NICK > TITHONFE T, pNFSZERTIERICER D DIFE. minorversiond 7
2avELUART—2Y—/\VMDS SERVERZEmount Y Y RISEMT 3 EEITTY,

> sudo mount -t nfs4 -o minorversion=1 MDS SERVER MOUNTPOINT
TNV T EZETD=OIC. /proc 7 PAILS AT LOEEZELE Y,

> sudo echo 32767 > /proc/sys/sunrpc/nfsd debug
> sudo echo 32767 > /proc/sys/sunrpc/nfs debug

19.5 NFSVAETO7 7t XFEH) X ~DEE

LinuxiCldg. 32— JI—7 EXVZDM(ugo)ICH T 2EELRTAAS. ETAH. &
FUERIT(rwx)DET ZTJULD. ACL(77EXHIE) X M)DE—FEZEIHD TFEA. &£
D EHMMOREMEDA TS 3> D1DICDraft POSIXACLA B D £, 7c72L. TNH5DACL
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I&. POSIXICK > TIERICIBEREL SN CIEHD £ A HS51DIE. NFSvARY kT —2
771NN AT LD—EE L TERET TN 7=NFSv4 ACLT Y, NFSv4 ACLIZ. Linux_E®DPOSIX
> X7 L ¥ Microsoft Windows EDWIN32> X 7 ARICEY R EfRE#RMH T2 e #BMNE
LTWET,

NFSv4 ACLIZ. Draft POSIXACLZIEL K RETZRIFE+TTIFHBWVWD T, NFSVAT S 17
VEADACLT7 V2 ZADIY Y EVTIFEASNTWVWEE A(setfaclDFERALY),
NFSvADERAEFE. Draft POSIXACLIZZ S 2L —> 3> TEXAEHTEY. NFSVAACL%E
BEFEHITIMNENHDET, DED. setfaclZNFSVITHMES AN 5. NFSVATENE
SEHBZCIETEEXFH A NFSVAACLENFSVAT 7 AL AT LATHEHATES L SICT BT
8. SUSE Linux Enterprise ServerTld. XD 7T 71 )Lz ZFELnfsd-acl-tools/ Ny T —>%
BELTVWET,

® nfs4-getfacl
® nfs4-setfacl

® nfs4-editacl

NS DHEIE. NFSVAACLZIRRES K UEF T Dgetfacld & Usetfacl L IFIFEKRT T,
N5DATYRIE. NFSH—=NED T 71 ILY X T LDINFSVAACLE ZLRICHR— KL TL
BBAICDAIEN T, U —NICE>THRINBFRIZ. V51TV R TRIFTATVSRIN
50755 LICEE%R 5 2. ACE (Access Control Entries) D—EBD4FE DA HEHR
AIBER D HD £,

T AR—FTONFSH—/NIINFSRY 2 —LZO—AILICIY TV TR idHAR—rSN
TWEtEA.

Z DDIEHR

FEMRIC DUV TIE. Introduction to NFSv4 ACLs (http://wiki.linux-nfs.org/wiki/index.php/
ACLs#Introduction_to NFSv4_ACLs 2)EBB LTI L,

19.6 MG

NFSH—NE IS4 7> bDOREBRIZ. exports. nfs. EXUmountDIY =2 7ILR—JD
|ZD\. /usr/share/doc/packages/nfsidmap/READMED'S HAFTEEXT, 7051V R*a
XT=23ICDWVWTIE. ROWebt 1 rEBRL T TV,
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o XY hT—=TtF 2T+ D—ABIERICDOVTIE. TSecurity and Hardening
Guides . #23Z Masquerading and firewalls; Z&8BL T3\,

e NFSTURR—rEBENICIY T FTIUNELNHDI5EIE. 21418 INFSEEDEH
VoV h] ZBRLTIEEL,

o AutoYaSTZfER L TNFSZERE T 2 HEADFFMICDWLWTIE. TAutoYaST Guides . 54
& [Configuration and installation optionsy . 4.20I8 NFS client and server] Z%8g
LTLET L,

* KerberosZzfEA L7ENFSIT U R R—bDEFa) T REICBETZFIBICOWVT
I&. TSecurity and Hardening Guides . 26& TNetwork authentication with
Kerberos . 6.618 lKerberosand NFS; Z&HRL T3 L\,

o EHAAREMIANIL FICDWTIE. SourceForge (http://nfs.sourceforge.net/) 2% B8 L T
<12V,

19.7 NFSEZ TN a—T14 2T DIcHDIFEHRDUN
==

1971 —HNB ST a—FTa>7

BEICE>TE ERINTIT—XyE—T%FidH. /var/log/messages 7 7 1 )Lz 5
RNB_ETNFSOMEZBETEZENTEEXT, L. BLDHFE. IF7—Xvte—2

X /var/log/messages CIREINBBERITTRICELLVDHDTIEHD FEA. CDELSKEIH
. NFSOIF AL DOEEIZ. FEOBIRAPICRY N IT—INT Yy b 22XV TFv 52T
SKEBRIZENTEERT,

MEEARICER L X9, SEIERAETIYRTLETAN L, BEORERBPAEIFEL T
MEEARNEY, MEICOANZRLBELRRATY TER/ELE I, T0&R. XOFIBTRY
&3 MEEZBRLTHFT,

FIE 19.3: FEDHER

1. XY NT—=IONTy b EXFv TFr LET, LinuxTIE. tepdump/Nw o —J TR
3. tepdumpIVY Y RZFEHATET X9,
tcpdump DX DFNIRD EED TY,

tcpdump -s@ -i eth® -w /tmp/nfs-demo.cap host x.x.x.X

CCC.
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sO
INTY FOYIDIETZERIELET

eth0
N7y RHNBBT AN YR T T—ADREICBEIRI ZHENHD £
To gEplEZFEALT. AFICIRTDI YR TT—REX vy TFy TEXT
. CORBMDERICED. T—aD%LED. PR TREIAMNEL B HBED &L
HHFEI,

ETACF VY IFv I 7ML ORBIZEEL XD,

X.X.X.X
NFSIEHDDH S—AHDHDIPT KL AICBF BRI ZIBENHD £9, o x
& NFST S 47> Ml TtepdumpZ XIS § 2155 (1&. NFSH—/N\DIP7 RL X%
BELEFT(ZDETHEVEEA)

Q i
BEICE>TIE NFST A7 Y M ERILENFSH—NOWITNHDT—2ZF v
TFY¥IB37ETTHRTY, ifele TVRYDIVROXRY T —0BEGHEN
BOLWEEIE. MADRTT — 22X v TF v I38ENLLKHDFT,

tepdump 7O X E2S vy AT UHETIC. RDRTY FITEHF T,

(A 7> 32)nfs mountIY > FEXROETHICHBENEET 515513, nfs mount
IV ROEFHFMEA T3> (-vw)OFERLT. SDFEBRENIZRF32CNTETE
ED

(F 7> aYv)BIRAZEDstracezBUEL £ 9, straceDBIRIAT Y I TlE. £D
SRTLAOA=IHEDREETIThNIO EERICEHRLEd, COBREFEAL

T, tepdumpRDEDARY MMIERZELEAIREIHZFHICHIBIT A ENTE X
ED

fce ZIE NFSYU Y hTaOX > R Tmycommand —-paramy ORITHNKBLI=Z &
PHoFHFHEIF. XDAT Y RZFERALTIOY Y REstraced 3N TEET,

strace -ttf -s128 -o/tmp/nfs-strace.out mycommand --param

BIRX7v 7 Tstracez IS TETRVEEIE. MEIBRINIERZEHRLET, /
var/log/messagesd7 7 71 L =R L T, BEERELE T,
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4, FEHIBIHRINSES. RL-c LT, HERTERITL TV S tepdumpZELE L £
9o strace AV RICEDNVT LTIEBEIE. strace AV RHRTLET,

5. \N7Tw b bL—XEstraceT — X DDNTIRERD H B EEEIE. /tmp/nfs-demo.cap&/
tmp/nfs-strace.out CTT—XZBRETET DL DICHED LT

19.7.2 &EEBNFST/NwvT

O == 5547\ vIIRRERRATTY
RDEI 3 >idF. NFSO— F%ﬁﬁ@ LTUVLWBRELIENFSEIEEDAENRE LTWV
BCEREFEICEVTLIET L, LA >T, 197118 I—ENE oIy a—T77
> L.:E%zéh‘cméaﬂﬂd)xv‘-‘y7’%%??L’CF‘:E%%§DQ& HMMZERT B0
ICRERTNYT I— R (H3HE)DEEZEMIRICHISE £,

BAIDONFSEIEDBHRZNE T B 7-DICEMCT R EHFTERT NI IA—ROIEFITER
BEAHD £, 72720, TNV I XyvE—IFIEBICHNDICCLK. TNHEDARY a—4IE
EBICKETWVWD. TNy I OA—RZEETIECATLNT =XV RAEEZRIFTH
BEMDHD £, MBI RELLBVWLSICTRIEOHICO AT LAICKEIREZEEZRIITIHZEDDH
DET, IFLAEDFE. TN\VvII—FOEAIBEHD FE A, £7oo NFSO—RIZHFE
LTWAEWI—HICE>TIIBRISRICIIB £H A

19.7.2.1 rpcdebugZzfEARA LT /Nv T DEML

rpcdebugy —IILZFERATZE. NFSUSA TV NEY—NTNYIT ITISTHRES LTI
TEBENTEFET, rpcdebugy —JLICSLETT7 7 XA TERWVGEIEX. NFSH—/\Dnfs-
client®» B WMdInfs-kernel-serverN\w T —S oA VA R—=ILTEXT,

TNYTITZIZRETBICIE. ROAYY RZEITLET
rpcdebug -m module -s flags

TNVIT TS50 071)7$BICIE ROOARY RZETLET,
rpcdebug -m module -c flags

C Z T, moduleldRDeH DT,

nfsd
NFSH—NO—RDOF/Nv
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nfs
NFSOSA 7> bd—RDT/INYYT

nlm
NFST 54 7> b £TIENFSTH—/ND WA TNFS Lock Managerd 7 /Ny J 1TV &
9o CHLENFS V2/V3‘:§Zé, LFT,

rpc
NFSO 47> b ERLIENFSHT—NOWINHATUE— O —2 vy OA—)LE 2 —
WDTNYyITZTWET,

rpcdebug A< > RDEFMABRFEREICOWVWTIE. Y2 a7IR—=UEBBLTLLIETL,

man 8 rpcdebug

19.7.2.2 NFSHMKEFETBMOI—FDT Ny I =BT S

NFS7 2T+« ET«ld. NFSYT > bF—TE > (pc.mountd)’s ¥ DMDESEY —E X ICHKIFT
BBENHD £9, /etc/sysconfig/nfsHTHEEY—EXDF S a U ERETETEXT,

7= L. /etc/sysconfig/nfsiCIZMDINT A —EZHREZENTUVET,

MOUNTD_OPTIONS=""

TNYITE—RZERICTBICIE. -dF T2 avicHEVT. ROFEEDEZER T Z3HNEL
HDFT:, all. auth. call. general. E7=ldparseo
7 ZE. ROOA—RIFITARTOHXDrpc.mountdOF > I 2B L £

MOUNTD OPTIONS="-d all"
IRTDEAAIBEBA T2 avIlDOVWTE, Y2 aTIR=DZ2BRL TSV,
man 8 rpc.mountd

/etc/sysconfig/nfsZZE LT T. Y —EXZBESTINELHD £,

systemctl restart nfsserver # for nfs server related changes
systemctl restart nfs # for nfs client related changes
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20 Samba

Samba%z R 9 % . macOS. Windows. OS/2Y > ICWT BT 71 IL—N\b
FUF) Y b —=NZUnix¥> Y EICEBETET XY, Sambald. SEADIFHICE
L7cha D IEMARMTY, YaSTT. FEFRERE 7 7ML ZFETRET S C
T, SambaZzi®&EL £,

O == svBLIEMICHS
Samba/N—< 3 V417, SMB170 b JJLIFSLETEMICAR D, HR—bEni<
AN SIS

=h
20.1 H&EE
CCTlE. SambadD R = a7 IILRYaSTEY 2 — L TERAINBZAEICOVWTEHRAL £,

SMBZA R
SambaldSMB(HF— N\ XvtE—>7JOv o) O EFEBLEX Y, SMB
[ENetBIOSH—E X ZEICL TWEJ, Microsoftid. DX —H—DY T T T7H
Microsoft 7 L —7 4 VI AT LZRITLTVWBR Y —N\ADEHEZHEILITESDLD
IS Co7Ora)LE=D) ) —XLE L. SambaldTCP/IPZO k)LD EIZCSMBZO b
O zRELET, DFXD. TCP/IPEIARTDI ATV MIAYAR=ILLTERIC
TRIRENHD XY,

() t> :IBMZ:NetBIOSDHHR— k

IBM ZTIEXSMB over TCP/IPOAHDHR— b ENTWVET, TNH2DDT AT L4
TIENetBIOSZHR—F LTVWEE A,

CIFsZakalL
CIFS (Common Internet File System) >0 b OJLi&. SMB1 HMEFINZSMBZO O
ILDOFEAN—2 3 > T, CIFSISTCP/IPETERT 3 BED) E— 7 7ML AT LA
T, A—HIIN—FICLBHEBEES LUV EZ—R Y FEITORFa XY FOHBED
TEBLDICLET,
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SMB1IZSMB2ICB ZE# X 511, Microsoft Windows Vista™D—&8& L TEHEAIZ U —X
ShEL7-e & Microsoft Windows 8™d & U'Microsoft Windows Server 2012T
ISSMB3TE I SNE LT BHF/N—Y 3> DSambaTidk,. £ a )57+ LDER
ICEDT T 4L FTSMBLIZEMICAE > TULWETD,

NetBIOS

NetBIOSIZ. v hT—20 LDV E 21— 2BOBRIREBEDIDICKETINIEY
Th0x74>27x—X(API)TY, CNICED. Xy b= ICEEHGEINET> Y
M. ENBEROZEIEHIFTEE T, FHZITRIE. ChoDTd U ELRICE > TS
ETETET, LR T3—TclRTITOEREHD FA. XY FT—0 DT Y
TlE. T TICHERBEADHAFITHEVED, £aiZ W DTHFHNTET X9, NetBIOSIE
IESEARY M=o 7ORINDLEICKRETETFET, LEBMNEMTIL—T0 VIR
BIRERRED1DIL. NetBEUIE I F 9 (Z 1IENetBIOSAPIC BRI ND C e Hh'%
<HDET)s NetBIOSIE. Novell IPX/SPXZ7O IO ETHHER—FTNTVETD,
IN—3>23.20 %, SambaldIPv4 & IPv6D A TNetBIOSEHR— kL TULE T,
TCP/IP#ZH TXIE I N7-NetBIOS&IF. /etc/hosts THERATNTULWB AT, F7=IZDNS
TEERINTABIEEF o< HEBANHD A, NetBIOSIFIHED., TLICHIIL
ZETIF R ZFERLTVWEYS, LHIrL. BEBZBHICTD=HIC. £7IEDNSZ R
T4 T TERITB7=HIC. DNSTERX FRICHET 2L FERITZ2 2B L E
To CNUFSambahMERATZT 7L THEHDFT,

Sambatr—/\

Samba®tr—/\i&. SMB/CIFStF—E X B K UNetBIOSover IPR—X > JH—ER%Z VS
A7 MMIRHELEI, LinuxDimza. 3fEEDSambatr—/\5F—E > (SMB/CIFSH—E
ZFsmbd. *—3 V% —E XBnmbd. REEAwinbind) PAEBEINTULE T,

SambaZ 17> bk

23]

286

Samba? T4 7> k&, SMBZO b OJ)LZ N L TSambatr—/\H 5Sambathr—E X%
RT3 XTLTY, Windows¥macOSHE D—REINARARL —FT 0 VIS AT L
&, SMBZORJ)LEHR—FLTWET, TCP/IPZO LI, IRTOIVE 21—
RICA VA R=ILTZIRELHD £9, Sambald. BHBUNIXTL—N—IIRHLTY
SAT Y R ERHELET, LinuxTlE. SMBADOA—RILEZ2—ILHHD. Linux> X
TLLARIJLTOSMB) Y —XDFEEDRIEET Y, Sambas T4 7> MIFLTWLWITND
T—EVOLRITIZHEIIHD FH A

SMBH—/NIE. EDTSAT7 2 MIHL. THAEI ICE-2TUYV-RZRHLET, #
BRIY—NLEOTALIMI(BTTaL I MIZE0) LTI 2R2TY, B THE
%1 ZEBLTIJRR—bEN. CORBITTIERTEEY, HBERIZIFEDES
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BEAMDHRETCETET, IVRAR—bTALI NI DERITHIVERIDHD EHA. H
BV DRICHERDEIDETOENTVWET, 7717V MIBRITHETA LI K
ETVVRIZTIVERATEE T,

BAICED. FILEES($) TROBZHEBRIFIFRTRICAED T I, DF D, Windowsd >

Ea—4%@ERAL TERARGHEZERL TLEEE. HEERTRINIEA.

DC
RXA>aYbO0—=3(DC)d. RXA>DTHY Y b ELBTZH—NTY, T—4L
TVr—=2a>0BRE. B—RFXAVICEBORXA2AY FO-5Z8HE5ILNT
TET,

20.2 Sambatr—N\D1 X =)l

Sambaty—N\ZA YA M—JLTBICIE. YaSTEEELT. VI I T 7>V I I T7E
EDIEISOERLET, F"m> /N2 —VDIBISERL. 777 —N\ZBIRLET, BHER
INVT—=SDA VA= ZHEREL T A VA M=IL7OEXEZRETLET,

20.3 SambadiEEH LML

Sambatr—/N\id. BEI(T— FR)DFETEEIFZIIMELTE X T, AU —ORBE LU=
LElF. 204,178 TYaSTIZ & BSambath —/NDEEFE) THAL TWS & SIS, YaST Sambatr—
/\“E_QEE@_%B_C\TO

OV RZS4>T. Tsystemctl stop smb nmbl ¥ AJFJLT. SambalchBRY—E X%
{21IEL. Tsystemctl start nmb smby Y ASIL TEEILFXT, smb—E XIE. BEICIGL
TwinbindZMIEL F£7,

() E> h:winbind
winbindid. HIZ L7 —EXTHDO. @AIDsamba-winbind/Ny 7 —J ¢ L THIRM
SNE9,

20.4 Sambat—/\DHTE

SUSE® Linux Enterprise Server®Sambat —/\i&. YaSTZ{E>T. F/IZFETHRET S
LRTEET, FHTRELTSEI VAL THETS EIH YaSTOGUIE LERITIZS
DEEA.
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20.4.1 YaSTiIZ &k dSambat—/\DHE

Sambatt—N\%HRETBICIE. YaSTEEBIL T, =V FT—2UH—E Z s Sambathr—/\DJIE
ISFEIRLE T,

20.4.1.1 #JJHASambas&E

COED2-ILEZHYOHTEETD . Samba1 V2 =)0 7OshEss LT, H—/N\E
BICBAL TWK DD OERHNAEBEERETDLSICERINE T, REDFEIC. Samba
BIBE/NRAT— REERINE T (Samball— F/V 2T —R), XEREEEFICIZ. Samba
Configuration® 4 7AJHRRINE T,

Samba Y2 F—=ILAAT7OTE RD2DODRATY T AT 3 VDFMHRTE THERINT
WE,

D=0 N—TEEIFRX1 2%
Workgroup or Domain Nameh S BIF D%a1 2 ERT 50\ HLLERIZASIL. X
NEATILET,

Sambat—ND421~7
RDRATY ITlE H—=NZPDC(TFZAXRIVRXA>aA>bO—2)c LTHESTES
DN BDC(NNW I TF7 v TRXA>aA>bO—2)c LTHEESHE DD, £ R X120
hO—J LTIERIERUVWAEIBELE T, INTHITLE T,

SR Y —N\EREICEFRVSESIE. OKEEIRL THESRLE T, RIS, REORY F7v S
RwO T, Samball— N2 —REHRELEFT,

CDERTEIFIANT, EBhS5SambadmER A 7O TieHE), HEH. #AlEHR. EEINLR
XA, LDAPEEDER T ZERLTEEITZENTEETD,

20.4.1.2 H—NETSMBZ7OFIJIDHREDN—T 3 > ZEBMICT S

IRED/N— 3 > DSUSE Linux Enterprise Server £ 7= (3B RFH DLinux/N\—> 3 > ERIT

LTW3I547> T, BE2TIFHWVWSMBL/CIFS 7O R JLIET 7 )L E TEMIZHE - T

WETJ, 7=72L. Samba®BEED T > XX > XIESMB1/CIFSN— 3 >0k J)LEER

TERIHBICDA T —EXZRBITEILSICRETTE T, CDLOIBRITAT Y ERDEL

DYBHICIE. DA< EHSMB217OM N ZFER L THEICH—ERXZRHBTEILSIC
SambaZFRETIHENHD £,
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7o ZIE. SMB1/CIFSDUNiXILARIEREICHTF S 5. SMB1DAMMERAIRERREN B D £
o DILEREEEIR. SDFHLLUN—3 >0 7O JLICIEBBEEINTULEREA. DK
SHBRDICHBIHEIF. REEEEITBCERTNITBH 205218 (5472 FEAD
SMBL/CIFSHED YD v k) Z#BRBRLTIIETL,

CNZIT5ICIE. BRET 71 J)L/etc/samba/smb.conf T, ' O—/\JL/INT X—Kserver
max protocol = SMB2 10ZF/MEL T IRTDABELRMED ) X MMZDLWTIE. man
smb.confZzER L T 2T\,

20.4.1.3 Samba®sFHzRE

Sambat —NEY 21— LOYIERESIH. 200OFEMER T v F(20.4.1.158 [4)ESambas
] BRIDBERICSambaDHEEL A 7ATHRRINET, ZZTld. Sambatr—/\DEHRE
ERETDIENTEET,

REEZRELBDO 5. OKZOZ ) w I LTHREZHRELET,

20.4.1.3.1 H—N%EE§HTS

Start UpR 7T, Sambatt—/N\DEHICETIREZITVE T, P XTLDT— ~EFIZE[D

H—EZXDEREEINDZ K SICT BICIE. During BootZ:&R L £ 9, FHRLSIE=EMWLT BIC
(&, ManuallyZzERL £9, Sambatr —/NOEBOFMIC DOV TIE. 203718 Sambadit)
BrMEIE ZBRBLTIEEL,

CDRITT. F77AT7 74— IIDER—rZHAICHTETET, TDEDHICIE. Open Portin
FirewallZ:8RL £ 9, ROy NT—014>R2T 1 —IANHZHEIE. Firewall Details%
Iy L. AT —R%ZZBRLIE. OKEZ2 U v LT, Sambatt—EXHDXRY
D=4 71 —XEERLET,

20.4.1.3.2 HH

HERTT. BWICTZSambadHEZIBEL £, homesBELUV T U ERYE. FaiEE
BHOHENVWC O HD T, REOZLFEEZFAL T EMEEVORBTYUDER X,
ROBEEZEBMT BICIXEN. EEZHIBRT ZICIFEIRZEZI Vv I LET,

A—HICTr LI ) OHEZFHFAT5ZBIRT DL, 5Tl 57 )L—THDIIL—T XY
N=IZ. BEBDTA LI b ZtOI—FeHBEEIEZENTEFT, fLexiE O—A
ILOEF Dusers. HBWIE R XA > DOEFH TIEDOMAIN\UsersZREL £9, £/, 21—
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ICIET 7AWV AT LANDT VLR E2HRITEIN—ZvwviaohHd3 =il TS
Wo BAEEHNT, HEORABZFRETZZENTEEY, Rifa L TCA—HEANDT Y
T 2EFTRICIE. YA T O 27T 2B LED,

20.4.1.3.3 ID

HABEHRR T T, RXMDEEMITENTWVWSE RXA V( EAERE) L. Ry bT—0THK
BRI NGEFERTZHESH(NetBIOSTHEZ F2)ZI8EL £, BEIfERICMicrosoft
Windows Internet Name Service(WINS)ZfEF 23 HTE X9, ZDHFE. Use WINS for
Hostname ResolutionZzB%hIC L. DHCPiEH TWINSY —/\ZEUE (Retrieve WINS server via
DHCPZER) T 3D EIMNREL X T, TDBTF—EN—XTIFA S LDAPR Y. TFXR/N—h
JO—NIVEREFLIEI—YEREEY —RZRET BICIF. FFlEmEZIVYILETD,

20.4.1.3.4 {EHEINTCFXT>

MORXA>DA—H%. BODRXAI T IEITESICIE. Trusted Domains® 7 Til
PRBEEITVET, FTILLWRXAL U EEBMTBICIE. ENEIU I LET, BIRLIERX
A2 %HIBRT BICIE. HIfFZEOZ Vv I LET,

20.4.1.3.5 LDAPZEE

LDAP Settings® 7' Tld. FREEICEA T BLDAPH —NERET DD TEF XY, LDAPH—
NADEFZ T X MT3ICIE. Test ConnectionZ 2w LEFY, TF+X/N— FLDAPREZ
BRETDIN. T7AINMEZFERT 315G, AR EZI )y I LET
LDAPERE ICRE Y 25¥MICD W TIL. [Security and Hardening Guides . 5% TLDAP with
389 Directory Server] ZERB LTI,

2042 Y—NOFEHRE

SambazH— /N L TEAT ZHEE. sambaZx 1 > XA F—JLL X9, Samba®EEHRTE
77L&, /etc/samba/smb.conf TYo CDT 7AIIE2DDBEIDICHITENE
9o [globalltzo > avicid. FOMARSTO—NILERENSENE T, XOTT7HIL DT
oaviciE BRO7 7AILETI) O REERASTVET,

® [homes]

o [OT77AIL]
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* [users]
o [JIL—T]
o [TV ]
o [EDRIS]

COREEFERTZ . HEOA T 3% ([globallE o> a > TRILICEIFFO—/NIL
ICERET A ENTEFEY, CNICEKD. RIBERET 77IUDIEBELRITCARDET,

20421 JO—-Nlteovarv

[global]Z > a3 > DRDINT A —RIE. XY FT—ODREICIS T BRHEFE KT
L. WindowsIREBTHO TS UHSMBERERL T OSambatr—NICT7 72X TEB LSS
FTREHDICEENNETY,

workgroup = WORKGROUP
CD1T7IE. Sambatr— Nz T =07 )L—FICEID HTE T, WORKGROUPZ SEFED R k
D—URBRICHIBEYRT— I N —FICEZTHBITLLEETV, DNSEARY hT—7
NOMD I VICEID BTN TULWAITNIE. Sambatr—/\HDNSED FICKRREINFE
o DNSEHMEARTZTALISEAIE. netbiosname=MYNAMEZEARA L TH—NZEREL
9, CONTA—RIZETZEFHFMCDOVTIE. smb.confDYZ a7 ILR—JZBRL
TS,

os level = 20
CDINTAX—=RIE, Sambatr—N\DNT =0 FI)IL—TFDLMB(O—HILIY X Z T ZTH)IC
BRABDESHDETo>MFTERD Y, Sambatf—/NNDEREHIR> TLWIBEIC. BEHFED
Windows=%w f D —JICEEAHBVKL S, NERE(TeRIX2)ZERLEI, CDO b+
Ew o O3EMIC DLW TIE. FSamba3Howtog DRy T —0T759S 5 DER S
LTLEEEV, [Samba3 Howtos DFEEMICDOWTIE. 20.978 E50IEHR) 2#BBLT
<TETLN,
v T —=IRICHDOSMBY —/\ (7= £ 21X, Windows 2000t —/\)HEEE T, O—
ANBRBILEETZ2IRTOY AT LD X c%&Sambatr —/NICRET 25HE13. os
levelDEZAZK LET(Fc ZIE. 65) TN TSambatr—/\H. O—AHILFRw k
J—JDLMBE L GEIRENE LT
COREEEET D EE. ZNHEEEDOWiIndowsy T —JERIBICESEET D H
ZEBICHFTTIBENDHD XTI, LIS, BEESNIRY T =0T, £RIFLE
DODHEVWEEFIC. BEZT A RLTLIETL,
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wins support&wins server

7O T4 TRWINSH —N\%ZH DEEFEDOWindows% v kT —2|ZSambatt—N\Z&mMa
B 3%EldE. wins serverZ I a > ZBMICL. EDEZWINSH—/NDIPT KL R
RELFXT,

FWindows<Y > > DA Ty FHELZRD, ELWESREBIERITNIERSRWVES
&« WINSH—NZtwy b7 v TITI3RERHD £9, Sambatr—/NZWINSH—/N7%GE
IZ9 BICIE. wins support = YesA S aVEERELEFT, XY hT—JRNTI D’
ENEMGESambatr —NIF1B7EITTHBD =B L £ I, smb.conf7 71 LN T,
ZF >3 wins server&wins supportlIEEFICEMICLARWVWTLCEE L,

20422 HBE

ROFITIE. SMBZZSA4 7> FHCD-ROMR S T A—%F 1 LU kU (homes)ZFIETE
3&5IC9B3HEERLET,

[cdrom]

292

CD-ROMR S A THR> CHIBFREICHR DD EEIT DT80, TNHDITIEOAA MY —
J(CnHZEEFEzI0V)TEMICLET,. 05Ot J0>%zHIBRL. CD-ROM K
S+ J%SambarHEEL £,

fjl 20.1: CD-ROMDHH

[cdrom]
comment = Linux CD-ROM
path = /media/cdrom
locking = No

[cdrom] B XV x>+
[cdrom]E 23>>IV bRUIEE ZRYRT—T0 LEDITARTDOSMBY Z14 7> bHER
BTEIRAHEDOLFITT, TS5ICcommentZBIMLT. HEZHAT I LN TE
£,

path = /media/cdrom
pathd > 3> T. /media/cdromT« LI U ZIT O RKR—FLFT,

T7 AN ZIEBICERINICRE T B LICE>T COYRTLEICFEST S
DANCORBOEFZFHATETEELDICBDET, COEFZHLWZ I —HICHRT
3%5E1E. FEICqguest ok = yesEWSITHEEML FFY, COHREIF. *v T7—2 L
DEI—HICHEAAATFAIZEZE T, CONTX—RZFERTRHEICIE. BHERE
BEISCEEBMHLET, FLIDNSX—F%[globallty > 3> TERAT 35
BICIE. SHITEFRDPBETT,
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[homes]
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[homes | HBEF. CCTIIFICEETY, A—HYDLinuxZ 71 ILTH—NDEBRTHD
VRENRT—REFBE, MEOKR—LTa LY M) ZFE->TLNIEEFNICER TS
EDTEET,

51 20.2: [HOMES|&F

[homes]
comment = Home Directories
valid users = %S
browseable = No
read only = No
inherit acls = Yes

[homes]
SMBH —NIZEHK L TVLWB I—FOHBELZMOHEEIMERL TLAWVR
D. [homes I HBT+4 LU T70 TZ2ERAL THEIBNICERINE T, £ERIN
2HEBFOLAIX. 2 —TRICEDET,

valid users = %S
%S I&. BEANERICHEIIIN-CEIC. EFNLGHEBRICETHRAONE
Fo  [homes] EEDHEE. ChIFHEICI—HETT, LEA>T. I—H0HE
I BT REIG. ZOA—HEIFICHEINE T,

browseable = No
COREZITOE. HEWRY FU—JIRETERMINL<AbEd,

read only = No
T 7 #JL L TlE. Sambaldread only = Yes/N\TX—HICL>T. TUVRKR—F
INEHBANDEZTIAHT VLA ZEIELE T, HBICETIADDLDICKRET S
IZl&. read only = NofEZFREL £9. _fidwritable = YesE[EMETY,

create mask = 0640
MS Windows NTA—ZXUAD L X T Lid. UNIXDN—Z v 3 > OBIR = 2R
LBVWDT. Z71ILDERBRICN—S v a zE8DHE TR ENTEEE
Ao create mask/NTX—RIF FILLIER SN T 7MILICEIDETENE 7Y
TRAEZEERLEF T, CNIIETAAARAGHEBICOABBRAINE T, FEL. C
DHREIF. FIBEENHRAAAS L VEZTIAAMERZRFS. MBEDTS1IVY
IW—=T DX N—DGRHAIAAERZIFO TS ZEKKL X9, valid users =
%Sid. TIL—TICFHRAAPAERD B B IHZETHEHRAAAT IV EXZRBIELFT, 7
IW—TICHRAESIEETE T 3HE1E. valid users = sSEWVWSITEEMICL T
<T2EW,
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EEHNFSY T Y F%ZSambar HBE L7%&L

NFSY U Y bDSambar OHEFIE. T—EHKbHONZAEELH D70, HHR—FENn
TWEEA. 77T —NICSambaZz BT VA M—ILT3H iSCSIREDRES
EEFERATZCERETL TSI,

20423 tTFa)Ta LN

X2 )T x2mLETEZ7H. FSEBAODT7I7EXIE. NAT—RICLE->TRETNTVE
9, SMBTIE. ROAETHEREZEETETXJ,

A—HFLRLDEXF 2V T (X2 F=0—4)
CDEFa)TaLRNIIIE. I—FCVWSERESMBICERD ANTWE Y, Fa1—1
& H=—NICNRT—RZZBHTITIHNENHD £9, FFRE. TIXR—FINEL
DHEHEANDT7 7L RIE. A—HFRICH L TH—N\HDEFRIL XY,

ADSLAILDEF 2 YT« (1% 11) 5. =ADS)
CDE—RTIE. Sambald7 o774 774 LI MIRBO R XA X N— LTEE
LE¥d, COE—RTERETBICIE. SambazE{TLTWB > a—4%IZKerberos
BAYVAM=ILEINBREBATHZEDRETY, SambazxFEBLTIVYEa21—4%
ADSLILALICKEE THZHMELHD £9, Zhid. YaSTOWindows K X1 > X > /\—
Sy TEDa—INZFERLTITVWEY,

FXLULARNILDEF AV TA (2 UFo=RX1Y)
CDE—RIE. I UHBWindows NTR XA VICEML TWBISEICOAIEL EIMEL
9, Sambald. Windows Server[ELAET. A—HH /XX T — RK%ZWindows~
FARVERIEINY I T Y TRAA>OA FO—FIET ZCICEDEEEZFHAE TS
EEIL TN RAT—RINT A =2 DYesITRESNTVBIRELH D 95

HE, - =)\, FLERXAIILRNILOEF2) T DEREIE. T—NSEIERS
NExd, EROEEICIC. HAEFBICIFEBLANILOEF2) 71, FIOHEBICIZIA—HL
RINEF2AVTAZREITDLEVWSRICIETEEXEFEA. LHIL. PRXTFTLLEICERELEIPT
RLZXZEIZ. BlDSambatr—/N\%ZR1T9 3 EIIAIEET S,

CDFMICDOWVWTIE. FSamba3HOWTOy Z&BLTLKEEE WV, DD X T LICEHDT —
N&=ty c7vTI35ElF. 7> 3 interfaces& & Ubind interfaces onlylliFE
LTLIEE0,
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205 V547> bDETE

2547 b, TCP/IPRRATHDH&Sambatr —NIC7 72X TEF T, IPXEEBEODNetBEUIH
K U'NetBIOSIE. SambaTERTTF Xt A,

20.5.1 YaSTiC&kdSamba”y 517> bDHKE

Samba?Z 54 7> b %&Sambatr—/\F7zlEWindowsH— /NN EDVY =X (T 71 ILETIET
JOBRNWCTIERTBESICKREL £9, Windows X 7=IFActive Directory® K X+ > £7z1Z
D—00N—T%, %y b T—=0H5—EZsWindowsE X+ > X /N—2w TOIBISEIRL
TERRLIEAC7A7ICANILET, LinuxDFEEEICHSMBD IR = FEH T 22BWICL1-15H
&. 2—H5EREEI&. Samba. Windows. F7:ldKerberosdtH—/N\ETERITEINE T,
ITHE2ZN—rEEEIZVYyI LT, BEGHREA T avERELE T, e xid. REEICK
38N —NKR—LTa LI DI TV bEEWMELTDICIE. b—NTx LT FUDYT
DTN EFERLEY, CNUCED. CIFSETHRR bENBE, R—LTFo LI KD
ICT7OCRATEBRLSICEDET, FHICOVTIE. pam mountD Y= a7ILR—=JEEBREL
TLEEL,

IRTCOREEXTT LIS, 40700 = HRL THREERTLES,

20.5.2 U547 >k EANDSMBL/CIFSEEDY V> k

SMBxw 7 —2o 7O JILDORAID/N—> 3 >y SMBL1E7IFZCIFSIE. B TEETIEAWL
7ORINTHZ7=H. ERETHBMicrosoftick > THEINTLERA, EXxal)Ta
L DEARAM S, SUSE Linux Enterprise Server®mount A< > Rk, T 74 FTEOFL WL
ZOMJIN—23> (SMB2.1 SMB3.0. F7:IESMB3.02)0 A= AL T. SMBHREET
o hLET,

el COEE I EmountE & U /etc/fstabz N LYV YT VT DHEEL F I, SMBL
& BATRHICERT B L THIESHSIFEATETET, FHITIFERIE. UTOEHEDHTT,

® smbclient'”— /L,
e SUSE Linux Enterprise ServeriCfJE8 9 $Sambatty—N\V 7 kD T 7,

SMB1OHEARIRRR TS, CDT 7 # ) FREICK DERHBEELNEL BRD L S BREN D
D&,
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o KDFLWVWSMBZOMINN=S 3> HR—FLEBRWVWSMBY —/N\EFER LK
Eo WindowsTIlx. Windows 7 L U'Windows Server 2008L4%. SMB2.1MH7R— k
EIRELTUWES,

* SMB1/CIFSDUNIXYLRIEREICHKTFE S B TE. NS DILRMEEEIE. LDFLLWN—T 3
>O7ORIICIIBRESNTUVEE Ao

O == 27068 %2) 71 DER
TICRBEINZ BRI . EFaU T DBEICHUTEZFE5HHD £9, BE
ICBET B35 MIC DWW TIE. https://blogs.technet.microsoft.com/filecab/2016/09/16/
stop-using-smbl/ 2ZEBBLTLIZE L,
TEBRRITRKY—NZT7YTIL—RTBRE. IDEEBRSMBN—23ICTBC
ENTEFRT,
SUSE Linux Enterprise ServerGEY)A 7O M JNN—=3 0 EFMET B HEICDOW
Tl 204.1.218 T —/NETSMBZORILDBREDN—Ia > EEMCT S &8
BLTLLIETL,

IRFEDSUSE Linux Enterprise Server1— %L CSMBI1EBZEMIC T Z2HEHLH 2513,
AT Zmount IV RS A Vilvers=1.04 >3 & EBMLET,

# mount -t cifs //HOST/SHARE /MOUNT POINT —o username=USER ID, lvers=1.0;

F7=l&. SUSE Linux Enterprise Server® - > X b —JLATSMB1EE%Z 5 O0—/NILICEMIC
TBRZEHTETET, BMCTTBICIE. /etc/samba/smb.confd [global]Eo > 3 > DTFIC
ROAR Y RZEBEMLFT,

client min protocol = CORE

20,6 O >H—/N LThSamba

ERIBETIE. Y FIIILAVREIATERINTVWRA—HICOAHT I X% EFA]

TR3DHEFXLVEENZWVWTT, WindowsR—XDxwy kT—2I Tk, TDXRXIEPDC

(FZA4VRXA>aAy brO—2)IC&>TUEETNE I, Windowstr—/N\%=PDC& L TfEA
TRLCLHTETEIH. Sambatr —NZFEHEL THUIEBTEF XY, #120.3 lsmb.conf7 77

LT O—=NILtE o732 IZRTELDIC, smb.confdD[global]l Lo avIicTIY k) %ziB
me3ENHD £,

1 20.3: SMB.CONF7 7LD s/ O—NILEI > 3>

[globall]
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workgroup = WORKGROUP
domain logons = Yes
domain master = Yes

A—HFT7HI Y MENRT—RZWindows|ZEEH#L L 7-BES{EFE R TIER T 2 EBHAH D F
o TDOHICIETT > Ksmbpasswd -a nameZETLE T, THICXROOATY REFEAL
T. Windows R XA VB TREICHKRZAVEA—RDRAA Y THI Y b EERL £,

useradd hostname
smbpasswd -a -m hostname

useradd AV RZFEAT R L. RILESHEMEINET, IY > RsmbpasswdZ15E S %

Ew NIAX—=R-nzFERALLLEICRIILESHEFNICEASNE Y, XY MIZTDRESH
(/usr/share/doc/packages/Samba/examples/smb.conf.SuSE)ICIZ. CDIEEZXBENMLT S
TcHDERENZTENTVET,

add machine script = /usr/sbin/useradd -g nogroup -c "NT Machine Account" \
-s /bin/false %m

SambatC DAV ) TR ZIERBICKRITTERLDICT B0 RELREEEIERZFD
Sambal—H%ZFERL T ntadminZIL—FICEML F 9, CNICED. ZDLinuxZI)IL—7F
ICBT2IARTOI—HIIX L. ZROOT > RIZL>Thomain Admin A T7—R X ZE|DHT
B3N TEET,

net groupmap add ntgroup="Domain Admins" unixgroup=ntadmin

20.7 Active Directory=rw k7 —2RDSambat—
A

Linuxtr—/N&Windowst —/NOWEAZFET 315G, 2DDMI LIEREES R T L&
FXYy hT—=0ZERT 2D\ FIFE—OFRREFEFES AT LZFODE—DXRY N T—JICH
FOHY—N\%EFL 9, SambaldActive Directory K X1 > (AD) L EHETE S 7=, HFEL
(MSUSE Linux Enterprise Server% Active Directory R X4 VIZBMEIEZ N TEX T,

Active Directory F X1 VIZEMEIE B ICIF. ROFIEICEWVWE T,
1. root& LTAOT A > L. YaSTZHEENL £ 9%
2. %y FT7—=UH—EZ>Windows K XA A N—=2w TDIBIZERL £ 95

3. Windows R AA Y XY N=2w TEED R AV EET =07 )L—F T4 —ILRIC
BMITB XA ZANILET,
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Windows R A1 > A A—2rw T
A=y
R &g 7— 54 L—F (D)
\WORKGROUP|

[ LinuxZB5EICSMBOEA @A T2 ()

O a1 vBIR— AT (L2 M) EERL(C)

[ SSHEFD s F 127 2(S)

| THRS—PREE)...|
21—k BHE
[ A—HICF L2 N OEEEFTTH(A)
O ¥ARFIEREFFHE(G)

FATHIN—T(P)

|LISE‘\'S ‘

BRFEHM)

[ 100 Ei

[NTP ORED).-. |

[~TH) | |Frver©| | ok |

® 20.1: WINDOWS F XA Y XV IN—2y TDRE

4. Server CLINUXEREEICSMBY — X &R T 35 E 1%, LinuxDEREEICH SMBOIEER % L)
5%FERLET,

5. FXAUNADEMZHRI A vE—INRERENTS. OKEI Vv I LET,

6. Active Directorytf —/N\DOWindowsEEER/NRXT—FZANL. OKZZU v oL ZF

Jo
Active Directory R XA > Q> bO—FH 5. INRTORIAT—RZEFTEDLSIC
‘O FE LT

O v #EERTYEY Y
B DSambatt —N\DEET BERETIE. UIDEGIDHAEICER I NZ DT TIEHD
FtA. I—HICEIDHTS5NBUIDIF. RAIDOT A VIEICHE ST, H—/\ET
UDDBHRENEL XY, CORBEZERT BICIF. #EABRYYEVITZFATIHNE
HH O £9, 5L <IF Thttps://www.samba.org/samba/docs/man/Samba-HOWTO-
Collection/idmapper.html 2y ZBBLTIETL,
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208 FH~EY D

COEIT3>TIE SambaX 1 —+DI A7 MY —NOBADHDZERET 578
DEDBEBT I I 2BNMLET,

20.8.1 systemdZ={FERALCIFS7 71 IL> X T LD B

systemdZ A L TESBFICCIFSEEZ YT R TEEXE T, FDHICIE. UTOBRICHKES
TEHXT,

1. XY hRAY bEERLE TS
> mkdir -p PATH SERVER SHARED FOLDER
Z CC. PATH SERVER SHARED FOLDERIFC D AT w FTld/cifs/shared TYo

2. systemdA=w 7 71 ILEER L E T, BIDRTY T TERELIENZADS T 71 L%
DRERREINEIA. T/1 1E T ICEBINE T, LERIE. RDEISICHEDET,

> sudo touch /etc/systemd/system/cifs-shared.mount

ROABHEE £ Jo

[Unit]
Description=CIFS share from The-Server

[Mount]
What=//The-Server/Shared-Folder
Where=/cifs/shared

Type=cifs

Options=rw,username=vagrant, password=admin

[Install]
WantedBy=multi-user.target

3. —EXRZBMELE T,

> sudo systemctl enable cifs-shared.mount

4, Y—EXZRIBL T

> sudo systemctl start cifs-shared.mount

H—EXDRITHRTHE LR T BICIE. ROIYX Y FZRITLET,
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> sudo systemctl status cifs-shared.mount

5. CIFSEB/NXHDMEARIGETH B e 2RI BICIE. XOATY > REERTLET,

> «cd /cifs/shared
> 1s -1

total 0

-rwxrwxrwx. 1 root root 0 Oct 24 22:31 hello-world-cifs.txt
drwxrwxrwx. 2 root root 0 Oct 24 22:31 subfolder
-rw-r--r--. 1 vagrant vagrant 0@ Oct 28 21:51 testfile.txt

20.8.2 BtrfsTO&EBEBNA T 71 )LIEHE

SambaTld. 547> bid Btrfs 7 7ML RAFALICEEEINTLWBARHED 7 7 1)L
BEUFA LY FYDERTSI% U E— FCIRIECE £, WindowsT# 2 FO—35T

& 770> TONT 1 »5FlRA47Q0ZzEHTZ T, 770II/7a4 LI MUISE
BHNABEENRO I ST ZHITEZENTEEXT,

A btrfs_share

men 2B OB

@ @ 4t L » FwbI-4 » AWC0103 » bl _charediz

N . B W
7o BREAD A
B Fo>0-F

=| compressed_file

compressed_file®70/{T1

- ﬂr"w_j @ 0TS - ICERTAREBERL TG
% BEFERUET
TP DRI
= 373
BN W TP IVEP— DA TEIRECT 3 (A)
= EhFr ZOTFA L. TONFARH TR T YA T o A F3(1)
B
& 3Tl EREEEEESEEE
. PIEFEEfEL (T AV EEEIT 3(C)
o H-nd-7 B
[ AEEBSILTT - yar+1 7« TRET3(E) #4(D)
N -4
[ ok | #eow |
€ 7yt

Bt ClE#MERAR) [(1BLIPALH)  FHEEED)..

[ ok [ #wmr | mAR

X 20.2: WINDOWSITZ X 7O0—-SDREEDFERSr 70O
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ERENRT TPV T 7AILIE. 7O ERERIIEENRHD . BRECARZ 771>
AT LICK > THEENICERS S UEMRFERINE T, BFE. CUK->TI7IMILT7oER
BRICRDBRCPUA —N—AY RDBELEITH. R FL—CBREOHHICEDEFT, FrLLWI 7
1ILET4 L2 Uik, FILE_NO_COMPRESSIONZ 7> 3 > %#IEE L TR LAWVED., 3
TALOMNIDEMET ST ZMELET,

WindowsTZ X FO—5Tld. BEE771ILeTa LI MUK REBO 7 71IL/T1 LD
M CIFREMICEDITIMIK LSICRRTNET,

"nIFEM-| btrfs_share
TPl S HBe =T
.;3.:) + 4 L » #wbI—H » AWCD103 » btrfs_share v O
& Fy0-F | compressed_folder 06/ Tl TS~
W TR T | uncompressed_folder 7o)l TS —
= BiRER LS || compressed_file FEAN P
| | uncompressed_file TFAR P

20.3: WINDOWST VX 7AO—S5TCOEHEZI 71 ILDT«c LI VU X B
SambaExBDEEE=BMICT BICIE. FHT.

vfs objects = btrfs
/etc/samba/smb.confICHBREZEML TEITITSH\. YaSTZEHL TRy T —TH—
E 2> Sambatr—/\ > BNDIEICERL Thtrfstge = FE T 2% A ICLE T,

BtrfsTOEMOBEICDOWTIE, 1.2.2.118 [EESNEBtfsT7 71 IL AT LDT T >
b ZBBLTLIETL,

2083 RFvToavhk

AFwFoay My RUDAE—CHFEIND)IF. FEDEHRICEITZ 7 7AIL AT LY
TR 2a—LDKREDIE—TT, Snapperid. LiInuxCChHDRXF+vFoay hZzEEY
BHDY—=ILTYS, AFvFoay i Btirfs7 7ML RTFLERIF>>FOEY 3=
VO EINFWMA) 2 —LTHR—FETNTWVET, SambaX 1 — k&, =N IS5+
7Y MMIOmAT. FSRVPZO I ZNLTEVE—FXFyv T ay FOBEBEHER—NL
TWET,

20.8.3.1 LHEION—2 3>

Sambatt—N\NEDXFv T av I UBION—=23> 07 7AIILERIETALI M) E
LTUE—FWindowsZ 517> MR TEET,
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Sambatt}—N\TRF+v 7> a3y bEEMITBICIE. ROEZEHEEFH L TLWIHRELHD £
ED

e SMBXRw b —OHBMBtristr IR 2 —L EICEELTWLWS,

e SMBXY FT—IHBED/NXIZ. BES BSnapperiRIBRE 7 71 ILHAEFENTWS,
ROOAT Y REFHAL T, Snapper7 7 1 IILEERTEE T,

> sudo snapper -c <cfg name> create-config /path/to/share

SnapperDFFHICDOWVWTIdE. FEEA A Fy « E10E SnapperzfERA LIS AT LD
B>y TFoay hEE] ZBBLTIEEW,

o XFy T aybhTa LI MNIY)—TIE BETZIA—HFICTIELRZHFATINE
HHD Ed, FHEICDOVLWTIE. vfs_snapper<=a7J/LR—®D TPERMISSIONS) DOt
27> 3> (man 8 vfs_snapper)EBBL T ET L\,

DE—FXFv T3y baHR—rT3ICIE. /etc/samba/smb.conf 7 7 A ILEEET 3
MEBRHD F9, BEITBICIE. YaSTs> vy b —0H—E Z s Sambath —/\DIEIZEIRS
BH FEIEROOAY Y RZERALTHEEST S EEEI > a v z2FFHTHLRLE T,

vfs objects = snapper

FHTDsmb.confADEEEBMICT B7-DIC. Sambatr—EX =B TINELNH D2
ISFERELTLIETL,

> sudo systemctl restart nmb smb
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mLLnig

ID
HEEWN)

.Shapshotted Share |
HEORIR(D)

#EI1F
O FU-4(P)
(® F4L2+U(D)
HHE/IZ(P)
|.Nan’tmp ‘ | BBW).. |

[ #arHHEHA(R)

¥ BEERALC())

O 2atvFavhaitfds
[ birfstiseaFIAT 2

| ®3@® [ ok© |

L ALTH) |

[20.4: 2F v 7> ay bHEMEH L WSAMBALEE DENN

RER. SambatB/NZX TSnapperic &> TER SN F v 7 3w MMIlE. WindowsT
JR27O0—=SD0T7714IWNERIETA4 LI MNIDUFIODN—=2 3 0 R THESTIECITEET,
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= | uraurs | EE | MEIO(-DE

@ BRI — 3, -/ —DiETha v MSET TEET .
LD = e HT S E

TP —Z3(F):

25 SHAR

4 SR

| || tps_repart 2014/07/31 16:00

RAC) == —(Ch.. TB7LiR)...

Frl EE(A)

[ 20.5: WINDOWST YV R 7O—SDURID/N— 32T

20832 UE—FHEXFY T avh

FTI7FILETIE. APy T ay bE SnapperAY Y RS >aA—T0 )71 £
Snapper® 21 L5 V#Eex FH L T. Sambatr—/\_ETO—HIL TOAMERS &K VHIRR
TEET,

Sambald. VE—FRIADSOHEHEXFv 7 3 v MEEE LK UHIBRER % FSRVP (File
Server Remote VSS Protocol)Z A L THIET AL SICRETET XY,
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20.8.3.178 TLEID/N—2 3 > THEASIN TV IERIBERTE CAHRSEMSICIMA . /etc/samba/
smb.conflCRDI O—/NILEREHDNETT,

[globall]

rpc_daemon:fssd = fork

registry shares = yes
include = registry

ZD1%. FSRVPY T4 7> ~(Samba®rpcclientd & fWindows Server 2012
DiskShadow.exeZ B2 ). HEDHBEDRAFv I3y M EEREFLIFHIRLIZD. XF v
Toayv b EHLVWEBELTRMALED T5EL5Samball@ e TEEX T,

20.8.3.3 rpcclientiC &K BLinUXxh65DR Ty 3y bl E— FEIE

samba-client/\w o — Il FEDHB DIERN & 2F%Z Windows/Sambatr— /N2 1) E—
N TERTEBFSRVPI A7 EHEFENTUVWETY, SUSE Linux Enterprise Server® Btz

DY—NZFEBELT. REINEEEEZEIYTIML. EOT 7N ZEZNY I TV TTEFT,
H—NAANDEXRIZ. rpcclient/ N1 F ) EFEHAL TEXEINE T,

5 20.4: rpcclientZfEMA L7-WINDOWS SERVER 2012XHF X+ v 7> 3 v FOER

win-server.example.comtr—/NIZEXAMPLER X1 VDEEBE Y L TEHELEX T,

# rpcclient -U 'EXAMPLE\Administrator' ncacn np:win-server.example.com[ndr64,sign]
Enter EXAMPLE/Administrator's password:

rpcclientiCSMBHEBENRKRREINDZ ZcZMHERLF T,

# rpcclient $> netshareenum
netname: windows server 2012 share

remark:
path: C:\Shares\windows server 2012 share
password: (null)

SMBHEWRF v T3y hOERZEYR—FLTWVWB R L E T,

# rpcclient $> fss is path sup windows server 2012 share \
UNC \\WIN-SERVER\windows server 2012 share\ supports shadow copy requests

HEXFv I3y COEREERLEX T,

# rpcclient $> fss create expose backup ro windows server 2012 share
13fe880e-e232-493d-87e9-402121019fb6: shadow-copy set created
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13fe880e-e232-493d-87e9-402121019fb6(1c26544e-8251-445f-be89-d1e0a3938777): \
\\WIN-SERVER\windows server 2012 share\ shadow-copy added to set
13feB880e-€232-493d-87e9-402f21019fb6: prepare completed in 0 secs
13fe880e-e232-493d-87e€9-402f21019fb6: commit completed in 1 secs
13fe880e-e232-493d-87e9-402121019fb6(1c26544e-8251-445f-be89-d1e0a3938777): \
share windows server 2012 share@{1C26544E-8251-445F-BE89-D1EOA3938777} \
exposed as a snapshot of \\WIN-SERVER\windows server 2012 share\

2FvFoay b HEPT—NICL> TR ZHELET,

# rpcclient $> netshareenum
netname: windows server 2012 share

remark:
path: C:\Shares\windows server 2012 share
password: (null)

netname: windows server 2012 share@{1C26544E-8251-445F-BE89-D1E0OA3938777}
remark: (null)

path: \\?\GLOBALROOT\Device\HarddiskVolumeShadowCopy{F6E6507E-F537-11E3-9404-
B8AC6F927453}\Shares\windows server 2012 share\

password: (null)

AFwFoay hHEDOHIBRZEA X7,

# rpcclient $> fss delete windows server 2012 share \
13fe880e-e232-493d-87e9-402f21019fb6 1c26544e-8251-445f-be89-d1e0a3938777
13fe880e-e232-493d-87e9-40221019fb6(1c26544e-8251-445f-be89-d1e0a3938777): \
\\WIN-SERVER\windows server 2012 share\ shadow-copy deleted

AFy T3y MHERMY—NICE->THIBREN I e ZREEL T,

# rpcclient $> netshareenum
netname: windows server 2012 share

remark:
path: C:\Shares\windows server 2012 share
password: (null)

20.8.3.4 DiskShadow.exell &k BWindowsh 5D F+wv 3w bDl)
T— NEIE

Windows? 54 7> kH 5 Linux Samba E CSMBREED X Fv o ay hEEBETZI D
TZE % 9J, Windows Server2012(Zi&. 20.8.3.318 IrpcclientlZ LB Linuxh 5D 2+
vavyv b)) E—FEE] THEALrpcclient AV Y REERRIC) E— M EEEBIETE
%DiskShadow.exe 1—7 1 U T4 HFENTUVE T, RFICSambatr —NZEEICRET D
MENHBRUTERL TLETL,
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MTFiE. WindowsZ Z14 7> bHAREOR v I3y hEBETE 3L 5 ICSambaty—
NEZRETZFIEDOHI TS, EXAMPLEIFT X MRIE TR I i3 Active Directory K X

>, fsrvp-server.example.comidSambatr—/NDR X b4, /srv/smbiESMBHBED/NX T
HBIRISTFRELTLIZEL,

FIlE 20.1: SAMBAY — /N DA ERE

307

1. YaST% L TActive Directory K X4 IZBML £9, FHMICDOWVWTIE. 20.778

Active Directory=®w k7 —2R D Sambatr—/\] ZBRLTLEEL,

. Active Directory R X VDDNSIT Y FUHAELWZ EERERL 9,

fsrvp-server:~ # net -U 'Administrator' ads dns register \
fsrvp-server.example.com <IP address>
Successfully registered hostname with DNS

. Btrfstt 7R 1) a— L% /srv/smblCfERL L £ 95

fsrvp-server:~ # btrfs subvolume create /srv/smb

INR/srv/smbiCSnapperlRIBHRE 7 71 ILZERR L £,

fsrvp-server:~ # snapper -c <snapper config> create-config /srv/smb

INZ/srv/smbiCHTLWHBZER L. YaSTOR v T3y a2 REHT2FT vy
Ry REAVICLET, 208321 UE—FHERF v T3y b ICHATNT
WB LI RDORZARw k% /etc/samba/smb.confDT O—NILEI > 3 VIZEML
9o

[global]

rpc_daemon:fssd = fork

registry shares = yes
include = registry

systemctl restart nmb smb1< > FZ{FEHEL T. SambazHBiL#HL £,
Snapper®O/N—=Xvw> 3> zZH/RELFT,

fsrvp-server:~ # snapper -c <snapper _config> set-config \
ALLOW USERS="EXAMPLE\\\\Administrator EXAMPLE\\\\win-client$"

ALLOW USERSDEARTDA VXA XA h . snapshotstH 7T LI NUADT I AHEF
AIENTVWR xR LED,

fsrvp-server:~ # snapper -c <snapper config> set-config SYNC ACL=yes
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O == \xoxTx5-7
N1 TRT—FITIFEFRL TLEE L, /etc/snapper/configs/
<snapper_config>ICRFSNIEZHERICIBI TR 7 —733ICiE. 2B R
T—7LEY,

FTEXAMPLE\win-client$] &WindowsZ S/ 7> DAV Ea—2T7H T2 MIXE
L£9, Windowsld. COT7 AT MHEREESNTVWSEICHIEAFSRVPER ZFHITL £
ER

8. WindowsZ 54 7Y b7 hU Y MIRBRFEZGELET,
fsrvp-server:~ # net -U 'Administrator' rpc rights grant \

"EXAMPLE\\win-client$" SeBackupPrivilege
Successfully granted rights.

FTEXAMPLE\Administratory 2—H#'®DIFE. I TICKHENMIS TN TWVWS . LD O
IYRIEBEDHD FH A

& 20.2: WINDOWS Y 541 7 > kDt v b 7 7 ¥ DiskShadow. exeD T
1. Windows Server 2012 ('R X & DFI:WIN-CLIENT)Z 77—~ L £75
2. SUSE Linux Enterprise Server & [a] CActive Directory K X1 ~EXAMPLEIZCEML £ 95
3. BEFLZXT,
4, PowershellzfE %9,
5. DiskShadow.exeZ{CEN L. /N\wv U7 v TFIEZFIBL £ 95
PS C:\Users\Administrator.EXAMPLE> diskshadow.exe
Microsoft DiskShadow version 1.0
Copyright (C) 2012 Microsoft Corporation

On computer: WIN-CLIENT, 6/17/2014 3:53:54 PM

DISKSHADOW> begin backup

6. 7OJSLDRT. Uty b SLUBEHFHICHI->TO Y FYIE-MMEFEIND &K
SICEELE Y,

DISKSHADOW> set context PERSISTENT

7. BELIEHER I F v T3y b EHR—FLTLWRHESH ZRERL. XFv S
>3y b EERLE T,
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DISKSHADOW> add volume \\fsrvp-server\sles snapper

DISKSHADOW> create

Alias VSS SHADOW 1 for shadow ID {de4ddca4-4978-4805-8776-cdf82d190ad4a} set as \
environment variable.

Alias VSS SHADOW SET for shadow set ID {c58e1452-c554-400e-a266-d11d5c837cbl} \
set as environment variable.

Querying all shadow copies with the shadow copy set ID \
{c58e1452-c554-400e-a266-d11d5c837cb1}

* Shadow copy ID = {de4ddca4-4978-4805-8776-cdf82d190ada} %VSS SHADOW 1%
- Shadow copy set: {c58e1452-c554-400e-a266-d11d5c837cbl} %VSS SHADOW SETS
- Original count of shadow copies =1
- Original volume name: \\FSRVP-SERVER\SLES SNAPPER\ \

[volume not on this machine]
- Creation time: 6/17/2014 3:54:43 PM
- Shadow copy device name:
\\FSRVP-SERVER\SLES SNAPPER@{31lafd84a-44a7-41lbe-b9b0-751898756faa}
- Originating machine: FSRVP-SERVER
- Service machine: win-client.example.com
- Not exposed
- Provider ID: {89300202-3cec-4981-9171-19f59559e0f2}
- Attributes: No Auto Release Persistent FileShare

Number of shadow copies listed: 1

8. N\wITF7YyIFIE=EHRTLET,

DISKSHADOW> end backup

9. XFTvFiay hIMER I B, EDHIBRZEA. IRzl F 9,
DISKSHADOW> delete shadows volume \\FSRVP-SERVER\SLES SNAPPER\
Deleting shadow copy {de4ddca4-4978-4805-8776-cdf82d196a4a} on volume \
\\FSRVP-SERVER\SLES SNAPPER\ from provider \
{89300202-3cec-4981-9171-19f59559e0f2} [Attributes: 0x04000009]...
Number of shadow copies deleted: 1

DISKSHADOW> list shadows all

Querying all shadow copies on the computer ...
No shadow copies found in system.
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20.9 FEMHIEER

e ¥=aT7IR=: samba/N\ YT —JTA VA= ILENBZTARTDmanR—T D) X +
ZHRTI BICIE. apropos sambazETTL £, man NAME OF MAN PAGEZ{ERL TV
ZaT7IR=CERTED,

e SUSE-specific READMEZ 7 JL: /X —<samba-client|liE. /usr/share/doc/
packages/samba/README.SUSED'Z XN X T,

e BMDINYTr— RE¥a X b zypper install samba-docZE AL T, /Ny —
Tsamba-docZE1 VA M—I)LLF T,
CDRFaX>kE/usr/share/doc/packages/sambalcf A M—JILENET, Y=
TIR=ZSOHTMLN =2 3 Y EREFD 1 7S 1) (smb.conf.SUSER E)HEFEFNTWL
75

o FFA4 Y= a7 I)b: SambawikilZld, LGEBBRI-—HYIZa7IHAFENTVET
(https://wiki.samba.org/index.php/User_Documentation @),
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21 autofsickBA>TFIYURIYT> bk

autofsid. FEELTTA LI NI ZFVTIVRR—IATEFMIIITIO TS

7O I LTY, CNUIEVWIERZRIRTIEHDICHA—RILED2—ILICZEDOWVWT
EO. O—ALTo LI ) ERY ND—OHBEOMAZEETETEY, CcNHD
BENRIY T MRAY MM FOEIRDH 1B EBICOHRITY RSN, IETY
T4 TRREDN—ERFRFEC 7RIV FEINET, COFVTI Y ROEMEIC
Lo THIEHEHERNIN. /etc/fstabTER I BN T I EELDBEEFVWNT +—
IVANEESNET, autofsldFfHIR ) 7 ~TIH. automountiIERFDOBEENT
O EERTIBZAYR(T—EV)TT,

211 412X =)

7 7 # )L L TlE. autofs|ESUSE Linux Enterprise Servericf VX h—JLEnEztHA. TDH
YUY MMEEEFIA T BICIF. BRI ROAY Y FZFERALTI YA —ILLET,

> sudo zypper install autofs

21.2 EFE

VimBEDTFANITA A TRET 7ML EREL T, autofsEFETRE T IHNELHD
F9, autofsOEAMABEREFIEIF2OHD £, YRAE1 IV T 71\ 2ERAT3FIE
& BEDIY T 71 I = ERTZFIETT,

2121 RRAEIVTT74)L

autofsDT 7 AL FDIYRAZKET 71 )LIE/etc/auto.master TYo FDIHBAAZZEET BIC
I&. /etc/sysconfig/autofsJMDDEFAULT MASTER MAP NAMEZA > 3 >V DEEZEEL £
ZRIC. SUSE Linux Enterprise Server® 77 # )L FDOY R ZBE T 71 ILDODRBZ R L X7,

#

# Sample auto.master file

# This is an automounter map and it has the following format
# key [ -mount-options-separated-by-comma ] location
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# For details of the format look at autofs(5).@

#

#/misc /etc/auto.misc@®

#/net -hosts

#

# Include /etc/auto.master.d/*.autofs®

#

#+dir:/etc/auto.master.d

#

# Include central master map if it can be found using

# nsswitch sources.

#

# Note that if there are entries for /net or /misc (as
# above) in the included master map any keys that are the
# same will not be seen as the first read key seen takes
# precedence.

#

+auto.master @

QO BETUYREEEDT Y TOERICDOWVWTIE. autofs®Y= a7 )L R—(man 5
autofs) TEZ DEERBHMRHEIN TV,

® T7ANLTIEOXYME@INTVLWETH. ChIFBEMABEEIYY Y MMEREDT v E
I DBITT,

©@ NREAIVTIT7ANEERDT 7 IICHEIT2HENHBIHE. COITOIXY K
bEfERL. <X wvE>Y (T T a0 v Xld.autofs)% /etc/auto.master.d/ T« L2 k1)
ICECEL 9,

O +auto.master(Ck D, NIS (NISOFFHEICDWTIX. [Security and Hardening
Guides . 53Z lUsing NISJ . 3.1I8 lConfiguring NIS servers) Z&8)%Z AL TL)
THEDIVREIY THERICERDONBLSICHED XY,

auto.master®IT > b JICIE3DDT 1 —ILREAH D, BXIFIXDLHED T,

mount point map name options

mount point
autofs 7 7ML AT L%EI DY T BERDIZFR(/home’s ),

map name
ROV MNMIMERTZIY Y —RDEGH, IV T 7 71ILDOEXICDWTIE, 21.2.218
2y 77714 #B8BLTLLIEETL,

options
INSDFTSareB/ELIHE. BELIEYY TROIRTOIY MIICT T AL
FeLTGERATNhED,
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O b EaEs
7> 3> Dmap-type. format. H& WoptionsDIFEDEDFFMICDWVT
I, auto.masterd® Y= a7 J)LR—(man 5 auto.master)ESBL TLZEL,

auto.master@XDI > k) IE. autofsicXFL. /etc/auto.smbA%ZEEZEL T/smbT+ Lo
EOICRIVRRA Y M EERTAELSIEBTRLET,

/smb  /etc/auto.smb

21211 EEXTIVE

EEYTY NI EETEIY TT7AILRATHEESNANRICRV Y bR1 > bZERL
9, auto.masterCTY VY b RAYVFZIEETDIDTIFHL YTV MRAV T4 —ILR
/ICBIBRRFET, fcrziE. ROITIE. autofsiCX L. auto.smb TIEE I NIIBFAICT
DY RRAY N ZERT AL DIERLET,

/- /etc/auto.smb

O EXbTANREFBRLAV Y S
A—ALEEEFERY FT—TDTILNRATI YT T 71 ZEEL TVLWERWEE, YV
TI77A0IRER—LY—EXRA v F(NSS)FREZERAL TREEINEX T,

/- auto.smb

2122 Ry 77741

O = torr7ovv7
autofsiC&BEEBINT Y bDIYY TRZATFELTUE T 7101 HRE—MHTY
. DEATHHDFT, vy FlF. ATXY ROHIIN. LDAPE g T—2 R —
ADVIVRERTEEI B LHTEET, Yy TR TDFMICDOWVWTIL. man 5
auto.master<Z a2 7 IILR—TJZBRL TLIEEL,

313 N 7774 )L|SLES 15 SP4



Ry T7770)E. V—ADBAR(A—AHILFLFRYy hT—0)e. V—RZ2O—HILICID
VETBIHDOIVYERAY R ZIBELF T, Yy TOEBNEERIITIE T Y 7 EEE
T9, ERBDIE. Toptions) ZT >+ D&ETIEZ < mount point&locationDfEICEE

MFBETY,

mount point options location

RYTT7AINDETARET 7AIILE LTI —ITNTVWRVWI 2R L T 2T
LV chmod -x MAP FILEZEITT B &ICKD. EITAIREE Y hZHIBRT B2 A TEF
Jo

mount point
V—ZADGFRZEEICRTY T 23hZEELE T, T IICiE. auto.master TIEES
NIER—RAI TV RRAY MIBMT3120F70 Lo MU TR <o k). £
BYITYRRAYEDTILNZ(EEY T b 2121118 TEEY TV ] Z8RB)DOL)
ITNHZEETETFT,

options
BETRZIYRNIDIYI AT arE AV TRY a7 3>D) X FTHE
ELET, COXYTT7MIDA T 3> Hauto.masteriCEENTWVWBRIHBE.
S5HEMEINE,

location
T7AMIINSRATLDRIY VY bTDiGFiZiEEL £9. BFIF. ZEEDREKH
7&host name:path namelC &k ANFSE7=IESMBR) 2 —ALTY, YTV +TBT774
IWORFTLD T/1 THREZHBE(@A—AILD/devI > b UXsmbfsHBER ). :/dev/
sdalD& SIS, JAOVES N OFL T4 U R%Z[ITZHENHD £75

21.3 #BffeTNvT

DU a3V TlE. autofsth—E XDREZHIET 2 H 5. BEIVY Y MEREDIREZ
BT DRI TNy T BERZRRTDAEDEEICDOVWTEHBAL £,

21.3.1 autofst—E XDH&fH

autofsth —E XDENEIL. systemdiC &k > THIEHITN X I, autofsFHDsystemctlIAT > KD
—RAVBREXIE. RDEED T,

> sudo systemctl SUB COMMAND autofs

314 EL 7 /\ w4 | SLES 15 SP4



Z CCSUB COMMANDIFIATDOWITNH T,
enable

T—rRICEBYU Y bEBEOT —EVZEBL X9,

start
BEIVv Ty MEREOT—EEREIL £ 9,

stop
BE}N VY MO T —EVZRFELELET,. BEINV Y PRIV MIBTIERTEZ
Ao

status
autofsH—EXDREDRT—H2 . BETZO7 7 71ILO—H=HALE T,

restart
BER VY MEEZEIELTEFH L F I, RITPFDT—EZIANTET L. FLL
T—E EE#HLET,

reload
IH{EDauto.masterYw TZHEL T TV MJICEERHZT—EV=HEEL. F
LOWIYMUABZIGZEIEFFLLWT—E>ZEBLF T,

21.3.2 HEINV Y MEROBRED T /INv D

autofsTTa LI U ET T Y NI BRICHEENRET 2581, automountT—E>%EF
FTETLTEIAYE—CFEERELTLLETVL,

1. 21k autofs.

> sudo systemctl stop autofs

2. 1DDIHEFRDS. 7475 5T K Cautomount=FETEITL. SFHELEBEHEERL
£,

> sudo automount -f -v

3. ADEwmERDS. YTV RRAVMMIT7I7EAL Tz I, cdFFlFtszFERAL ).
BB NI 7ML RTLEYTI ML THET,

4. 1IZHODIFEKN 5. automountDHSIT. YT MIKKLIZBRFERIZTT Y MHAEIT
SNTUVERWVWERICOVWTOFEBERIBVLWHE SH R L £,
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21.4 NFSEEOB#YY > b

ROFEIZ. =y b T—20 L THIATREENFSEEZEHEIY T T3 L SautofsERET
3HEERLTVWEY, CORZEISETHALLBRZFMBEALTWVWEY, £/. NFSOIT I X
R—brZBALTWVWBZEHEIHIETYI. NFSOFFMICDWTIE. 19 INFSEET 7L
27 L) ZBRLTLETL,

1. XXX T T 74 )/etc/auto.masterZiREL £,
> sudo vim /etc/auto.master
/etc/auto.master®RBICHLULINFSY U Y FHOFHILWLWI Y MU EEBML XY,

/nfs /etc/auto.nfs --timeout=10

ZHUE. R—RAYT Y bRAY MME/nfsT. NFSHEFIZ/etc/auto.nfs<w TTHEES
NTWBZ & ZautofsiCIZR IET7 T T+ THRREDNIOMREFTEW 52D Y THROT
RTOEEZEEFMNICT VNIV R TB3E5ETRLET,

2. NFSHEEROH LW Y FT7 71 IILZER L £75
> sudo vim /etc/auto.nfs

BE. /etc/auto.nfsilld. BENFSHEHBICX L THMEDITAZ ENE T, FERICDWVWT
&, 212218 2w 7774l #BBLTLIEETV, YTV MRAY FELUNFSH
DX NIT—OFRLRAZERTITZEMLET,

export jupiter.com:/home/geeko/doc/export

ERDITIF. BRNHS & jupiter.comBRR b LD /home/geeko/doc/exportT L
bR O—HILKRX M ED/nfs/exportT« L2 kU (/nfsidauto.master<y IH'5
BS)ICEBINY > FEINBZEZzEKRL X9, /nfs/exportT« LU MU, autofsic
K> TEHFNICERINE T,

3. LHENIICEIUNFSHEEZE#MICY T L TUVWEES. BEICKH L T/lete/fstabDEAES
2T AXVMELETD, 1TIERODKLSICHD £,

#jupiter.com:/home/geeko/doc/export /nfs/export nfs defaults 0 0

4. autofs=BO—RL. BIMELTLWABHESHERSELE T,

> sudo systemctl restart autofs

# 1s -1 /nfs/export
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total 20

drwxr-xr-x 5 1001 users 4096 Jan 14 2017 .images/
drwxr-xr-x 10 1001 users 4096 Aug 16 2017 .profiled/
drwxr-xr-x 3 1001 users 4096 Aug 30 2017 .tmp/
drwxr-xr-x 4 1001 users 4096 Apr 25 08:56 manual/

VE-—FHEBLEICHZ T 7LD A ZERTESIHE. autofsiIBEL TLE T,

215 EMcE YD

Dt a>TIE. autofsDEARMAFHBLIDHELWVWRE Y ZICDODWTEHRBALE Y,
CTHATADIE. *y bD—0 ETHRAAEABNFSEEOEEY IV b Xy T T 7ML T
DITAILRA—RDER. BLUCIFST 7L AT LICEBDOERTI,

21.5.1 /netV¥o > bkRAV K

CDONILIN=T TV RRAY MG REONFSEEZHERAT 3BSICEF T, /netilid.
A=Ay b= LICHBZITRTDONFSHERA > FIV RTEBINV Y FENET, C
DI bJIETTiCauto.master7 7 AJLICIFELTWA 8. T2 M) DIOXY MeZ AR
L CautofsZ BB T 27T TEAE T,

/net -hosts

> sudo systemctl restart autofs

7= ZIE. jupiter& WS ABIDHY —/NE /exportE WS ZRIDNFSEEHL H B IHEE.

> sudo cd /net/jupiter/export

ORYERSAVTROESICAALTIYD Y FTEFT,

2152 TAIRA—FRZERALEY 7oL M) DBEEINY
>k

BAICEBIND Y b T R3RELNDHZI T ITT74 LI NIDNEENSZ T LI NUDHIHE
(RERBBTr—RF. BL2OI—FDKR—LT1 LU M)DREBICH S /homeT+ LT b
1) autofsiCIXERGEERAEDMEHL > TWLWET,

R—LTa LI F)DHFEIE. auto.masterlZRDITZEML E 95
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/home /etc/auto.home

W T, /etc/auto.homeZ7 7 ILICELW v EYFZEBML. A—YDHR—LTo LTk

UHABEEMICY T FENBESICTIMRELRHD T, 1DDBRAEIF. ET«oL UK
IS LTEROIY F)ZERTZZ T,

wilber jupiter.com:/home/wilber
penguin jupiter.com:/home/penguin
tux

jupiter.com:/home/tux

fooal

i, auto.homeRICH B I—HFDI X M52 BIEBITINELNH DO, IRV EITVWRFE

Ao YOV ERAEDRODIZTRAZIRY T %EAL. YO RT3T0LIRUD
KHDIZT7NY R T #EALET,

*

jupiter:/home/&

2153 CIFST77AI AT LOBEHFYV > b

SMB/CIFSEEZ#B#HY T Y I 3IBE(SMB/CIFSZO k JJLOFFMIC DLW TIE. F20E
'Samba) Z8R). IV 777 MINOBXZEETIUNENHD FI, A>3 >T71—)L
RiC-fstype=cifsZEBNML. £EDOFARICOOY ) OTL T4 0 XA %2[TE T,

mount point -fstype=cifs ://jupiter.com/export
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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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