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LT, BEROFERAZENSELILET V. CAHVWEREWERBIEISEBORREDI=DHICE
VB TWEREEEY,

R 7L Ea—ICiE. ROFIBRHHD £,

e FiMiTLEa—IFFIEHAERTY, LA >T HENTTELTH 7D, FLET
Hoteh, ERRRETOFERICITEL TVWED 271D ITBHENHD T,

e RfiFLEa—ICId3YR— bHREINFE A

e BMfi7FLEa—IE HEDN—FIIT7T7—FTI7F v TLAMFIATE BV ENRHD
95
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e K7L E 2a—DFlE L UVHKEEIZ. BESNBIFEDHD T, £DDH. &1
J=ZXTNB3EMTILELI—ADT Y TITL—RHRTERVGEEPL. BT M—ILA
BBEBBHBEDNHD T,

° SUSET. FLEa—DBEHRPHHZEDOZ—X 2/ LTLRL, EREIVE—-T51
ABEICEW L TVWEWVWI L ZRRIBHEN DD ET, K7L Ea—FRHEH 5T
HHCHIBRSN BRI DH D £9, SUSETIF. COLSHTo/O00—DHR—FE
NBEN—2 3 v FRNICRHTERVSEEDNHD X T,

CEADERBICHB L TVWAEMILE 2 —DOBEICDWVWTIE. https://www.suse.com/
releasenotes 2ICHB V) —X /) — b EZBSBL TSI,
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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 (B R— k&
NB3T7 7N AT LDOLER) )EERLTEEL, 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).
BFLUVOCF2B5|1EMETR—bLEF T, 774 FTIE Btrfs7 71V T LIFERD
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. AAMOEVWA ML=V X T LD
WMEBIRZCEDRBDET, NANTA—IVRADIVZ AR T )ADERZ /T

7. SUSE Linux Enterprise ServerTi&. High Availability Extension7” K # > {ZOCFS2
(Oracle Cluster File System 2) ¥ DRBD (Distributed Replicated Block Device) Z $8&HAA T
WET, CNSDBEBRAML—I S RTLIF. AETRIFVEEA. FMICDOVTIE.
Administration Guide for the SUSE Linux Enterprise High Availability Extension (https://
documentation.suse.com/sle-ha-15/html/SLE-HA-all/book-administration.html) 2 =& L
TLTEELY,

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
9)o FEEMICOWVWTIE. TTMEREAC R BIOE It 2/N\—rNN—FTa0 a7+ 1| 28080
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—ADNT VL AREEICR DN HZH 5T,

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

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

1.2 Btrfs

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

1.21 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 SP5T
I&. RAIDO. RAID1. HLURAIDIOZOT7 7 I THR—FETNFET, TNLDEVL
NILDORADIFIREERHR— b EINEEAD ROV —EXNY I THR—bEINBH
BN B D F9,

e Btrfso AV > REFERAL T, E8EHEEZRELE T,

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

oay b EFERALTERESNE T, XFTvToayvibaERAT3r. BEmERARICHEIC
LT RTLZRBZICO=ILNY I LD, 2741 ENYIT7 v TLIEDTEEXT, R
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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
/homeHNRII L7T=/N—FT 0 S aVICFEEL TULWARVES. O—ILN\y IBEOT—42R8%
R B T-OICHRATNE 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 £,
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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 BE:. FrwY /etc/fstab

gL, /etc/fstabilRBEINTWVWBRTD T 7IILY AT LAD TR TOEIE T,
TINA RICBtrfs 7 7AW AT LD BB EDNRENDESICHEINTVWSR
RIBDINELHD ET,
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ZTHEFICIE. Btrfs7 7ML RTFLDAVTIUVICY —RIT7AIINI AT LOAYTYH
RBMEINEzd, V—XT71IL AT LIE. fs root/reiserfs saved/image CTERL & f17-F
BYEAHAAABRAANA—TZEHRT 3 ETRIFEINE T, A1 X—TJT71ILDOEREIL. K
BIICHTBReiserFST 7ML AT LD TRy Foay byl THO. Btrfs7 71 ILP R T

LA EEINTHEEDD XA, 1A= T 71 ILEZHIBRY BICIE. reiserfs savedt 7R
)a—LZHIBRLET,

# btrfs subvolume delete fs root/reiserfs saved

FAIWND AT LZTICETICIE. ROOAY Y REFEBLE Y,

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

S YR o2

Btrfs7 7ML AT LELTR IV EEINTWVWER T 7MILS AT LAANDEEIETIART
KhnFEd, YUY MRICIEEBEIBIREZRITLAVWTLCESL. THhRVWE. 7
AN RATLDELLETEINERLSEDET,

1.2.4 BtrfsDEIE

Btrfsid. YaST/N\—T« 2 3 F7H L UPAutoYaSTRICIEE TN TWE T, Chidr> X b—JLE
ICRIBEEEET. W= b7 7MW RTLBEDY ) a—>a ZREITDECNTEERT, 1V
A b—=IL&IC. YaSTIN—TFT« >3+ ZFERAL T, BtrfsORU 2 —LOBRCEEBZITO5 L

NTEET,

BtrfsEIEY — LI, btrfsprogs/\y 7 —CRICARINTWER T, BtrfsO< > ROFERAIC
DWTId. man 8 btrfs. man 8 btrfsck. & Uman 8 mkfs.btrfsDEIATY Y RZBEL

TLIEEE W, Btrisd#aEIC DL TI&. Btrfs wiki (http://btris.wikikernel.org 7) & BB L T<
720,

1.2.5 B IR a—LICXTBBtrfsT #—XDHR—

BtrfsIl— k7 71 IL X T LDY TR 2—L(/var/log. /var/crash. F7fcl&/var/
cacheBR D, BE OIRERFICHIBRIBER T4 RV AR—ADITARTEFHRATE. Y XTLAIC
FEEWRELFT, COWRZERET 578, SUSE Linux Enterprise Server Tl&Btrfst 7'
R a—LIZNTE04+—2OYR—bZIRETEIELSICED LT YaSTORENSIL—
F7F7ANSATLERET S HYITR)2a—LDI A —2ZBWCL TRET 2 ERH
BULET,
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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
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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/tmpll5GBD U +#— R %=RET DH%ETRLEF T,

> 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 (UseCases)®https://btrfs.wiki.kernel.org/index.php/UseCases AR—TZH
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

¢ 20w T 7 A I)IdsingleE|DUTFOAT7AIL T 7AILS AT LEICHZUREHLHD
EJ

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

14 BtrfsTD X7 wE >4 | SLES 15 SP5


https://btrfs.wiki.kernel.org/index.php/UseCases

btrfs sendi2fEld. ALY TR 2a—LD2DDFHHFAHFEFERRFT Y I ay FOERZFHE
LT, ENZ T 7AILETIESTDOUTICEIEL £9, btrfs receivel®Z{Fld. senddT >V R
DFERZIELT. ThEeXFvy7oay MOBEARALEY,

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. L= b T AN RTL(DSOY TR a—L)ZERDI T Y RA > b ZIE/mnt)
FIZRTOVRLET,

> sudo mount -0 subvolid=5 /dev/sdal /mnt

4, IOV PENTII— T 7AW X T LD Se/0pt/N—T4 2 a2V ZHIBRL £ T,
> sudo btrfs subvolume delete /mnt/@/opt

5. MRV bENTIIN—b T 7ANS AT LEZT VIRV ELET

> 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,
ZFLWH A X ZH D8 DOULDFFEOBEIRICHEISNE T, cnoz T7O05—>3>d
W=7 eBUFET, E7O5—>a>rdILl—7iE. BMEODinoder ETEE T4 XY AR—
AZBELXY, EANICIE. 7O —>a3>JI)I—T%, 12D T 7L X T LD
ICHBIERDOD T 7AWV AT LLRBICHTEZXYS, 7Ar—>a>JIL—7I3E
WICHIZIL TWADHDTIERW D, #8705 —>a>d I —TZh—ILH5FE
BRCTRLRIBETEAEVLSHEFEDHD X9, CDEEEIE. XFSOEWRT—ZED
TAICKE<KERLTVWET, Mirtognwroyr—>a>JdILl—7ik. 8L <L
FIOEYH S RATLOZ—ZIBELTWET,

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
W T, XFSTIE. 7OERZ27E L TEIDHTZAUIET S NELEZIOET) Z@FHL
9, REINTVB FSUH UL 3 VIFRAMORICRES N, BYAREDIR—IH
BERINET, XFSIE. CORRTIE. T—FZERICIFECIC(Z 7ML RATLOY
DT7OYZIOBINTZNREL TVWEEA. REARELREREROBEBE T, COREIE
BEGOED)SNE T, BENICERAINZ—BT—2IE. T4 XTICETAENFE
Ao XFSHT—RDRFHBFAZRET B ETIC. TOREEZRZITWVWSEIHSTI, D
K S5IT. XFSIF. EFAADNT A—IVR%EZ@ELESHEH. T7AMILRATLDT ST X
VT=oavERVIEEY, BETOS—>avii. MO T 7ML RATLELDES
ABARY NDIEEZ FF3RBREDMLS5ITDT. EFIAAHRICISTYZaBELE
B T—ABEDNFELUNCRZATEENE L BD £
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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,
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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 < MMERR L. XDITZEML EFT (T
BAZEEICEREL TS IEEL):

force drivers+=" ext3 jbd"

b. dracut -fIY > REEFTLE T,
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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 S@EM/NT7A+—<I >R

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 AXVKRSAIUT: FILLWEX4T 7ML AT LZER T B BRIC. inodetr - X (-
I 128)BELUNA F/inodeB DL (-1 8192)% . mkfs.ext4(8) AT R X7/
ISmke2fs(8) AX Y RIELE Y, ez, XA ROWLWIThHhEFEBLET

> 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/nuUIINDI 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

CDOXIRZa7ILTOEEI: 1024/\1 bk =1KiB. 1024KiB=1MiB. 1024MiB=1
GiB. 1024GiB=1TiB. 1024TiB=1PiB. 1024PiB=1EiB ( NIST: 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)

F7A1IV XT L(4AKIBT F77MNRATLDERKRY  T7AILDERTAX

Ay o491 X) 1X
Btrfs 16EiB
Ext3 16TiB
Ext4 1EiB

OCFS2 (High Availability ~ 16TiB
Extension C{ERRIgER. &
TSARBMD T T7AILI R

T L)

XFS 16EiB
NFSV2 (7514 7> ) 8EiB

NFSV3/NFSv4 (2 517> I 8EiB
fa1)

32

16EiB
2TiB
16TiB

1EiB

8EiB
2GiB

8EiB
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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, [No space left on device] EWSIS—HHELZXT,
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. HRZHEET X,
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/coredumpd & T/var/cacheh'5 7 7 1 ILEHIFRT D 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 Ik > T KREHT
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 _TRIATN ZE 9o

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. IRZRAET E 9,
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
FrvoLET.

> 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

1. WREHEZTET,
2. BETRBIT7AIATLYNY I FEINTWRZ EEERELEF T,

3. xfs_growfs AV RZFEALT. 771 RT LD A X ZEBRLET, RIZ. 77
1IN RTLOYA X%, ARG EAEFTECIAZRLET, EOMOF T
> aVIZDWTIE. man 8 xfs_growfsZEZHBL T /2T L\,

> sudo xfs growfs -d /mnt

4. RO&SICANLT. YUY PSNET 7AILS RTFLICHT 311 AEEOHR%E
FrvoLET.

> 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

Ext. Ext3. BELUVEXM4T 7MILS AT LDOY A XIE. FN—FTa>a>rhvorbEntTun
BHESHTHD 5T, resize2fs2 AV REFERALTEMNTEEFT, EXXT7T1ILO R T
LOYAXZFBESTICIE. T7AINRATLET IR IDY R TIRELRHD £7,

1. ImRZRATET,
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 £,
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NZARXI)L—
TINZARI—1 E—RZBWCTRICIE. Frv2ah o) —2THEIBENHD
9, HiArAAE. Fr vl azEzNANALTEETNAADSEHRTEINET, EF
AATERTNA RICEERSI N, Frwv>aTdOvold MEME) shEd, /WX
Z)L—] Tld. T—REEGULHIFINZ D, T—2BEHEZRICT R hHL<
FrylaTNARET VT4 TETEET, ETAADERITINZICONT. Ty v
DalFRAICOA—IRIZED EFT, BTEFY v aDBEUZREETETIHE. £t
I¥invalidate cblocks X vt —CZERAL TEEMZFRIETE3HERIE. FryvPa
FTINAADERL T A—LTHBRBIC. TNAR%E 5S4 8XIL—1 £E TS50 RNy
71 E—RICUIDBEZZ A TEET, #nUANDFEIF. BHOFvyvI VT E—
RICUIDBZBHIIC. ¥y v aDRBRZHETET LT,

4.3 bcache

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

9o bcacheld. S14 FZAIN—SA N\ I EYR—FL. FEITZ 771 ATLDS
HWMIZILTWET, 774 ETIE. SSDDBATH D T VA LGFHAHE T VR LEZTIAH
DHEDF v v a%ZRTLET, TR MY TR —NDIEFHN. NATIVRORAL—CTL
TICHBELTVETD,

43.1 FELHH

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

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

° BET B35S, SSDAND ST v I EFIRLET,

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

s BEARIETOREAICEITZLEN cE5aHE,
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4.3.2 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 sysfsDE/NTX—FDI) X MZDWTIE. /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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E5.1: ¥8N—F1>a=>I%LVM

LVMTIlE. R a—LTI—TITHAPAETENTYIB T X0 %PV (IEARY 22— L) EFEY
F9, 5.1 WPREN—F 0 a2 I0IVM] DR a—LTIL—TRICIE. 4DDRER
)a—AL(VINBWAHLRERINTVWET, C5DARU a—AlF. BEMIFoNT T
fRAYEMP)ZENLTARL =T VIS RTLICERINE T, BIORER)1—LL
DIFEREN—T4 2 aVDBERZLIRBZCIETEEFEHA. COFITIEL 1IE XV 20D[EIC
BRAHD X9,

LVMDHEgE:

e BEON—RT4 RVFLIIN—T14>a > aREIRHBIE) 2 —LICFEHDIENT
TXY

o IRUMINHRENBEYITHNIL. LV (JusrBENIZEZI IR—IDB B R o & FICHEER
TBREMWTETET,

° WWMZBRTZ LT, RITHFOI AT LICN—FT1 RV EIEWVZEMTE XY,
ezl ZDROHICIF. T4 AIPWVZEMIT B EDTESRRY TS TRIRER/N\N—
PO T7HBBICADET,

o EHOWIERY) 2 —LEICHEBRY) 2 —LDT—RAN)—LZBDYTE A5+
EVOE—FR] ZBMICTZEDHTEET, CNSOYBRD) 2—LDRIOTo XD
ICTFET 2% E. RAID O ARRICTHEAAAB LUVEZIIAFDONT A—I A A LTE
x5,

o 2F v ay FMEREISBIFFTD O AT LAT—EMOHZEFICH—/IN\INv I Ty T%
BETEEY,
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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, BEMICOWTIE. TEREAHA Ry . B10Z Tt 2/N—k/N\—F 4 > 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,

LVM1TId. LVZEIZ65534T VX T Y hETLATR—ELARVLDT, 4MB
OYNIELT YV A7 > b TRALVY 1 X LT256GBAYEIRET L 7co SUSE Linux

Enterprise ServerCERINBLVM2TIE. MBIV AT bORICHIRITH D F
Bho TIVRTY MHZELTH. BREBERY 2 —LICHTBI/0NT =T > XITIF
HELFHAD. WMY—ILOEENELS KD £7,
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62

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—LTIIL—TFDER | SLES 15 SP5



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

6 FMIEAR ) 21— LDERL | SLES 15 SP5



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® || %~ |

IR 2 — LDERL | SLES 15 SP5



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,

REDQDE T3, FHARRIS—KREDORL/ICIE. TEBFEI GE)DmirrorsgIBAR) 12— LA
E. raidlraidi@IB R a—LHHD £,

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 FBEMATIEELTLETV, £7l. mirror region sizeZ 7 JLDlvm.confA 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,

¢ ARABRLHAX., R)a—LOFLWHAXZIEELET, LICRRINTWVW3EK
IMEDSRAREX TOEEARNDEZIBE T DHENDHD F9, O/ MMIIFK.
AHNA MMIIEM. FHANA BSIEF. TINA MSETZEZNRENERLEF T (L
Z1£20G6G),

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 =& 7-28%

72

R)a—LIIN—=TZHBFTBE. TIL—TFDEAYN—N—T123a>IlgEFNTL
BT —ADNIRTEESNF T, WER)2—LZHIRTZ . ZORY 2—LICKERE
ENTVBT—EADNIRTHEEINE 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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5.8 EFFDOLVMODERL

WM FL =S TIS—HRELIIBE. WMARY 2a—L%E XX v TBE, BRE/LX
Fa—2IHEFLABLSRIGENHD T, TOBER. MEZFMICEEHTETRLADE
o WMA ML= TEEDNRELEBRICCORFT Y U EEMICTZHIC. h—xI)LOX
YRSAVDnolvmA T a EEITENTEET,

59 VMY > FDfEH

VMO Y ROFEAOFHICOWVWTIE. XOXRTHAINTULEZZITY RDnanR— %5
BLTLIETV, IRTOOTY RIZrootFitgE TERITIBIHNENH D £, sudo COMMAND &
FEATZH(HERE). EFEroot LTRITLET,

LVMav >k

pvcreate DEVICE
LVMTHYIER) 2 —LE L TERTESELSICT /N1 X(/dev/sdbl7 &) = 48R L
X9, BELIETNAREIL T 7MLV AT LDEHET 356, BEHRRINE
To blkidHD 1 YA F—LENTWVWBRFBEICOHT I AILETAI VA M=)LENTVE
F). pvcreatell KDEEED T 7ML AT LADBENER NI EZEZATHWLT
<12EV, blkidhMEATRETHR LSS, pvcreatell K> TRAILEENERINT, &
ERLICT 7AW R T LDERODNZHBERHD £,

pvdisplay DEVICE

LVM#IER Y 2 — LICEE T 21E8RERE. #ER) a—LATERPNESH B E)ERTL
95

vgcreate -c y VG NAME DEV1 [DEV2...]
BELEIDUEDTNARTO SRR ) a—LITIL—TZEHRL £,

vgcreate --activationmode ACTIVATION MODE VG NAME
R)a—LIN=TDT7 774 TDE-FRZRELE T, ROVTNHODEZIEET
EEJo
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e complete - TELTVLWABYIERY 2 —LDEEZZITHVRIER) 2 —LDA%E
TOT47I1TEET, HEDHEBR) 2—LTEDLSBEENHFEINDGE
BH. FROUMIBHARITINE T,

* degraded- T 7AW DT I T4 TILE—RTY, REBERV2—LETIT171t
TREHDTRBELRILOARMEDHDH5E. —EBOYIER) 2 —LHAXFEL TV
TH. TOREBAR)2a—LETIT4TILTEET,

e partial - LVMi&. —ZBDYRERY 2 —LHTELTWVWTH, RUa—LTIL—7F
DTV T4 TtEHA £, IENRBER) 2a—LHSEERYIER) 2a—LDHK
EBELTWBIGE., BF8. TOREBEAR)2a—LIET7IT7407LTES. T5—42—
Ty ke LTHEHODNET,

vgchange -a [ey|n] VG NAME
R a—LPN—TELVZORERY a—LEABABICT VT 1 F(-a ey)Ei=l33E
7OT47(-an)icLEd,
VS ZAZNDR) 2a—L%Z2T T4 71T 3HEIE #TeyF T a>zFRALTLLE
TV O—RRIVVFETRIODATS >R T I+ MTEHAINE T,

vgremove VG NAME
RUa—LTN—T%EBLET. COOAYY REFEATREIC. RIERY 2—L%EY
PRL TR a—LIIN—T%IkT7 I T4 TICLTLLREEL,

vgdisplay VG NAME
BELEARY 2—LINL—TICETZERERTLET,
R)a—LIIN—TDEIEI VX7 bR T 3ICIE RDELSICAALET,

> vgdisplay VG NAME | grep "Total PE"

lvcreate -L SIZE -n LV _NAME VG NAME
BELCY A XDwER) 2 —LZERLET,

lvcreate -L SIZE --thinpool POOL NAME VG NAME
RUa—LTI—FV6 NAMED'S. FEELTT A XD > F—)lmyPool ZER L 9,
ROFTIE. R 2—LTIL—FLOCALDS5GBD A XD > F—IILZ{EK L £95

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

lvcreate -T VG NAME/POOL NAME -V SIZE -n LV NAME
7—ILPoOL NAMERIC S VIR a—LZER L £ 9. ROFITIF. RUa—LY
JL—LOCALED 7 —)LmyPoolH51GBD > >R 22— LmyThinlZ R L £95
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> sudo lvcreate -T LOCAL/myPool -V 1G -n myThinl

lvcreate -T VG _NAME/POOL NAME -V SIZE -L SIZE -n LV_NAME
T ILDOERE S VERIEBARY) a—LDERE1IDO ARV RICEE T A EHTE
£

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

lvcreate --activationmode ACTIVATION MODE LV NAME
WIER) 2 —LDT7 I T4 TLDE—RZRELEFT. ROVWTNHDEZIBETE X
Jo

e complete-H{IEBRY a—LlE. TOIRTOYIBRY 2a— LD T O T1 THRIBEIC
DHTI T4 TILTEET,

® degraded- T 7 #IbDT7 O T4 TILE—RTY, BRIV 2 —LETIT171t
FTRDDTRBELRNILOAREDHDI5E. —EBOYIER) 2 —LHAXFEL TV
TH. TOREBER) 2a—LET VT4 TIHTEFET,

e partial - LVMIZ. —ZRD¥IBRY) 2 —LHATELTVWTH, R a—LDT Y
T14 7tZzEmAET. CDHFE. WEA) 2 —LO—EHERATETHLAD, 7—
AHNERTBEHHDFET, COATTaVIFBRBIIFERBLEEAD. 7—X%
BRIZEEICRIIDOIEHHD £,

activation modef¥EA 7> a YD EEEVWTNHADEZIEET D LICK>TL Jete/
vm/lvm.conf TV I T4 TILE—RZIBET B DB TEET,

lvcreate -s [-L SIZE] -n SNAP VOLUME SOURCE VOLUME PATH VG NAME
BELHER) 2a—LICKNL TRy Foay bR a—LZzERLET, T XA
Toav(-LElE--size)ZIBELAD o THBE. ATy Foay MIPURFv T
a3v b LTERENE TS

lvremove /dev/VG NAME/LV NAME
IER) 2 —LZHIBRLE T,
COOAX Y REFERAT 3. REARY 2—L%umountAY Y RT7 YU > M LTH
LTS,

lvremove SNAP VOLUME PATH
2FvFoay bR a—LZHIRLET,

lvconvert --merge SNAP VOLUME PATH
WIER)1—LZRXRFTv T ay bON-U3aVICRLETD,
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vgextend VG NAME DEVICE
BELLTNA ZWBRERY) 12— L)2BFEOR) 2a—LTIL—TFITEML £

vgreduce VG NAME DEVICE
BELEYER) 2—L%ZBEFOR) a—LTIIL—THhS5HRLET,
YIBRY) 2a—LHRER) 2 — LK > TERAFPFTHEVWC EEZERL TS EETV, #FH
FRDIFEIE. pvmove XY REFH L TT—XZROYIER ) 21— LICKH T ZIHEH
HHFET,

lvextend -L SIZE /dev/VG NAME/LV NAME
BELEHRIER) 2a—LOY A XZHERLEF T, DR, FICERAIBEICKR > T-MEE
ZERTRH. T7AIN AT LZIRTZHEDLHD £9, FMICOVWTIFE2E
(774 2T LD A 2ZZEE ] #BBLTLEEIL,

lvreduce -L SIZE /dev/VG NAME/LV NAME
FBELIEHREAR) a—LOY 1 X xHmNLET,
R a—L%EzHNTBEIC. FTT 7ML XTLOY A Az LTSIV, £5
LBWE, T—RZRSVRIBHD 9, FMICOVWTIEE2E (717 IL 27 LD
A ZAEF) #BRLTLETL,

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

BFEOLMERIERY 2 —LDZRIZEELE T, R a—LJIIL—TORFIEESIN
FtE Ao

@ E> bR a—LEMBREOudevdD /N1 /YR
udevIL— L TIEHA S WWME BB LTINS R/ — RES YR Y w o U L o5 BEd
ZIESIE. ROWT MDD ETUdevh 5 DEH%E ENICT 3 - ¥ ok > THEEICA
DEF,

e /etc/lvm/lvm.conf Cactivation/udev rules = 03 & Uactivation/
udev_sync = 0ZFRET Do
lvcreate < > R T--nodevsyncZi5E L TH. activation/udev_sync = 0K
BILHERICAED F T, TDHAED. activation/udev rules = ODEBREHNNET
ED

o IZIEZTHDM DISABLE UDEVEERE T %o

export DM DISABLE UDEV=1
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CDHLETH. udevh 5 DBHDEMICKED £, THIC. /Jetc/lvm/
lvm.confDudevEEDFREIS TN TEHRINE T,

5.9.1 OV RICKBHIEAY 2 —LDOYAXZEE

RIBAR) a—LDY A XZEICIE. OV Rlvresize. lvextend. &K U'lvreducehMER T
NEJ, BXA7>avIiioVWTd. INSOFIVYROIZaF7IR—JZERLTL
EEV WZILKT BICIE. VGLEICHRBRFEAIR—ZADBBRITNUERD FH Ao

RIBARY a—LEILKELIIMWNT BHBE. YaSTN—FT«1 > a+%2FEHITZcxzb8HL
£9, YaSTEERT . ORI a—LDT 7ML AT LOY A AL EEFNICARIN
E
WISERRICFETILAELIFWNTEEFITN. WED T 7ML X TFALICDVWTIFIND
RAEBIZEDHD £9, WZzihK. /L TH. EDR) 2a—LADT 71N I TLDY
1 XNEEFNICEEFEINFEA. BTI 7MW X TLEILKT ZICIE. ROV R%EE
BY3BEBENHBDET, T77AILSATLOY A AZEOFHFMICOWVWTIF. £E28 [T71)L
VAT LDTAZEE] #BRLTLIZEL,

FHTWVOH A X ZEET355I1E. RISRTLSICELVIERICHE > TS ET L,
o WZILKTBEEIE. T7 IS AT LEIKRT BHICWVEIKRT ZHEDHD T,
o WZEIENT BB EId. WERNTIRICT 7ML AT LZRNT ZHBELNHD £7,
IR a—LOY A X ZET BIC13:
1. mAREBET £,

2. AR 2 —LICEXQ2EXFIIEXXAT 71D AT L(F > 54 VRIS R— b EThTw
FEADEENSIHZES. XV MERLE T, RETS > (XenVMABC)BICIRHEINT
W37 7MY RTLDEENTVBEHREIE. BICVMZS vy TV LET,

3. WAROTOYTMIMLT, XOOAY Y RZASL. HBER) 2a—LDOY 1 &AL
9,

> sudo lvextend -L +SIZE /dev/VG NAME/LV NAME
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SIZEDZBEIE. 10GBO LS. SRIEBAR) a—LAICEBMLIEVWAREZIEELTLET
Lo /dev/VG NAME/LV NAME%. /dev/LOCAL/DATAZ%: ¥ DERIER) 12— LADLinux/VX
ICANEZ X9, F:

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

4, 77 AN AT LOY A X ZHELE T, FHFHICOVWTIIE2E 714l 27 LD
YA ZAZE] ZzBBLTLIEETV,

5. 77 MY RTLZR VY MERLIBEIZ. BUOYUYFLET,

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

IR 2 —LDY A X ZHENT BT
1. ImRZRAZT X9,

2. RIBAR) a—LICBtrfs 7 71 IILAEENTUVAWGEIE. RIBAR) 2a—L%ETT Y MR
BRLE T, IRETS > Xen VMR O)BICIREEINTWVWE T 7ML AT LDRZFENTL
3581F. RIIVMZ S vy RA TV LET XFST 7ML AT LZERLTWVWAR
)a—LDY A XIEENTE XA

3. 77N RT LD A XZHBL LI, FHFMICOVWTIEELE (V7 1IILY AT LD
TAZEE] #BRLTILEE L,

4. IHRDTOV T MINMLT, XOOAYY REAAL. RER) 2 —LOYAXZT 741
WO RTFLDOY A ZETHRNMNCF T,

> sudo lvreduce /dev/VG NAME/LV NAME

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

7= Z1E. WWEL/ EDBtrfs T5GB#E/INT B 1213

> sudo btrfs filesystem resize -size 5G /dev/LOCAL/DATA
sudo lvreduce /dev/LOCAL/DATA
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O EXRIDOIARYRTORY 2 —LETFAILY AT LD
1A XEE
SUSE Linux Enterprise Server 12 SP1h'5. lvextend. lvresize. & &
U'lvreduceT--resizefsA o a U R—rENBELSICBDELTce DA
avid. RUa—LDYAXEZEETBRENTTEL, 771NN RTLOY A IHE
BLEY, LIzH>oT. LICHR T vextendd &K UlvreduceDfFliE. KDL SICEITT
53_EHTEET,

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

--resizefsid. ext2/3/4. Btrfs. BLUXFSOE T 7ML AT LTHR—FENE
o COATarEFRALEBtfsOY A XZEIE. £ LERTIFFT IR TULAEL
f=&. SUSE Linux Enterprise ServerCOHAJHET T,

592 WM*xvv>aRl)a—LOREA

LVMTlE. REEDERAZRTOvITNARIIF LT, &ELTOyv I T/ X(SSDF N
ARBEVZSA NNy IF vy afxltESA AN —F vy a LTERATEXY,
FrvPamBAR) a—LRA T NBEOERLZLVEZFEAL T KEEDERZLVD/N
T4—IY A EBRLEIEET,

WWMF vy VI BRETBICIE. FYv v VI TNAREID2DDOHREBRY 2—LZER
TRIRELRHD T, ABEDHREARY 2a—LlZF vy rIBERICERIN. NBEDR
Ja—LldFv v I XART—2OREFICERAINE T, cNS52D2DAR a—L4LlE. 7TD
ARa—LEBILR) a—LTIL—FICBLTWVWRRELRHD I, CNE5DRY a—L%EE
LS. Fvvdlal—ILUEBLTROR) 2a—LICERTIHBENRHD T,

FIE5.2: ¥ v v aREBERY 12— LORE
1. TR 2= LD ELEFELBRVESIF(EERRT N1 X EISERL E T,

2. YR 2 — L%z (&R BT NAZXDS)TDRY a—LHRBTBRY a—LTIL—TIC
EBILT, 38R a—LEICF vy aT—2R) a—LZFERLET,

3. ¥y vl aXET—HR)a—LZEERLET, Y XF. FvviaT—%K)a—
LD1/1000ICF ZEBENHD £, &AT 1 XIZ8BMBT T,

4, Xy v aT—RAR)a—LEAXZT—RR)a—L%EFx vy aS—I)LAR) a—LAIC
HAaLE,
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> sudo lvconvert --type cache-pool --poolmetadata VOLUME GROUP/
METADATA VOLUME VOLUME GROUP/CACHING VOLUME

5. Fvvial—ILEmDR) a—LICER LTI,

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

LVMF v v VT DMICDWLWTIE. lvmcache(T) DY Za7IR—SHEBBLTLEET WL,

510 WM2R L —=2A T2 10 bADRTF1F

RIE ARL=SF TV FOXEZT—RICEDYTHENBIERAITORWVWEF—T—R
XIZBEETY, 2% FERI3 L. IBFRFTOBEVWEZITDOD) A RZLWVMA L= T
JRDAZT—=RIZHATEZLICE 2T TNSDA T/ DAL IS 3> ZBREICK
BLOICHETETET,

5.10.1 LVM2EJ DER

LWWM2R ML= A TS0 MIRTZFITT6. FEN5DXT% AT RTERLT. RO
RAVZERTEZXT,

e BEDRITODBEICIG LT, MIBITBWVMA TV EBIRLET,

* BETFAINTRIZFERATZLICED Y—NETT7 I T TICTBR)a—L
JIN—TemBER) 2 —LZzHEL X9,

e OXYVRATHRIZIBET A CICED, JO—NILBRET7IILDREZLEZTLE
ER

ARYRSAYTIWMA T 27 b 2BRIT B30I 2T 2FERLT. ROE\EEZRITA
N3 EHTEXY,

e ATV DU
c B—DATP I MNEITNE—FTO I MIERATBIRD)

FITCT O MRERTTESIHRZ B CIE. —BTIEHR—FEINTULEE A, 5IHOER
#. VDAMADOEES I #IZ. EESIBEHIRL. Z5I80RITD1 VARV A EFRETSC
CICEK>THBREINE T,
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SO THEIKRICR B AL B BIHEIF. XRTDHICT v b= (@)XF =T TL
EEW(fce ZIE enytag)e ENUNDOEIEE T@1 OEAIFF T3> T,

5.10.2 LVM2A T D{EREH
WMTHR Y %2 EAT3551F. UTOEHZEZRBLTLIEIL,

HR—FIhTWVWEIXF
LVMA T DT — RIZiE. ASCII AXFA~Z, IXFa~z. HF0~9. T ). 77X
() N7 BLUVEVFRVEEHZEHNTEET, 7—RE/NA TV THRD
B2LIETEFFEFRA. BRIZBXFEFTANTEEXY,

BER—=FSTNTVWERL=DFTD Vb
RIMIFTEZDIE. WM2OIEARY 2 — L R a—LT )= FwERJ 2— L4,
BLURERY 2—LEI XY T, PVRTIE. ZORY 2a—LTIL—TDXET—
RICRESNE T, R a—LTII—TZHIRT B . MILLIYER) 2 —-LADE
JHHRENES, RFv T ay MIEEIERIbNERAD. TOF TV b
FRTHITTETETS
WM1A T2z ME. EDTARIT A=Y bDRITZHFR—ELTLWRVLDT, &
ITRHFTTEXE A

5.10.3 OY 2V ERSAYVTORIEX

- -addtagTAG_INFO
WWM2Z b L—=F T2 I MIEITZEMDED. T2TH1TF1 )LET, Bl

> sudo vgchange --addtag @dbl vgl

--deltagTAG INFO
WWM2ZA bL—=HA T2 20 b6 RITZHIBR(DED. T2k )LET, Bl

> sudo vgchange --deltag @dbl vgl

--tagTAG_INFO
TITA4 T EREIETIT TICTBR) a— LTI —TFIFHEAR) 2 —LDU R
FZRDADTHICERT 32T ZBELFT,
ROFUSRT AR REANT B L. IBEDRII—RIT BT %EHDR) 2a—LHT
74 TICHRDET,
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> sudo lvchange -ay --tag @dbl vgl/vol2

5.10.4 RET 71 ILEX
HBOEETIE. HEOEMICHTIREMERLET,

5.10.4.1 1lvm.conf7 7L TCDHRR NHERTDBEZL

RDIOA— K%z /etc/lvm/lvm.conf 7 71 JLICIEBIIT B &I & D, /etc/lvn/
lvm_<HOSTNAME>.confZ 7 A L TRR MIERMICEREINTWVWE R MRTZEBMICLF
ED

tags {
# Enable hostname tags
hosttags = 1

}

RA RD/etc/lvm/lvm <HOSTNAME>.conf 7 7 A ILICT VT4 RX—> 3> OA—RZANALF
T, 5104318 (7O 74 R=2avzERT 5] ZBRLTIREEL,

5.10.4.2 |lvm.conf7 7 1)L CRA MZETHEHRT D

tags {

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

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

}

5.1043 7OTA4NR—qVETEETS

/Jetc/lvm/lvm.conf 7 7 A I EEET R, ZTICEDVWTWMRIEBER) 2a—L%ET7IT107
ICTEEY,

TEFIAMITART ROA—FRZT 7 ILICEML T,

82 ST 7 L | SLES 15 SP5



activation {
volume list = [ "vgl/lvol@", "@database" 1
)

@databaseZ CHEHADA Y TEIMRZA FI, RAMIRESINTVWRIIRTDRIICRT E—
HMEEBICIE "ex"=ERALET,

TOTA4R=23 AV RIE R)a—LJIN—FERmBAR) 2a—LDOART—RTHRES
NLTUVBVGNAME, VGNAME/LVNAME, F7lZ@TAGEBEEITWE T, R a—LJIL—TFF]:
RN —TE XA BT —RETH—BITBIEEDHT I T4 ICHBDFT, —HLBWVE
B TI7AIWETRETIT17ICHRD FEA

volume UistAEEET. RAMIRIDNERINTVDR L. RARRINXARZT—RZJ(C
—HTBBEDHR) a—LTIN—FFRIIHBIIN—THT7 071 TICHEDET,

volume lListBAEZINTUVWTHZETHD. RAMIFZITHERERSINTVWERWVWE, 7I9T17
IC78 D FE A

volume_listhEEINTULERWE, VDT I T+ TICHIRIFFRINEFBA(TRTEHFIIN
£9)

5.1044 HBHOERAMGHRETF7AINTTITAR=—2aVE2FET S

vm.conf 7 7 ILTRA RN RZITDERICHE>TVWBRIHE. KX MDERET 71 IL(/etc/lvm/
lvm_<HOST TAG>.conf) TP I T4 R— 3> A—RZFEATET XY, L XIE. =N/
etc/lvm/T4 LI RJIC, 2DDRET 71D BB LET,

lvm.conf
lvm_<HOST TAG>.conf

ARA—= 7w BT Jetc/lvm/lvm.conf 7 7 I)LHA O— RSN, 7717ILADITA
TORTREMUEESNE T, FRAMRITHEREINTVBIHE. BEY %/etc/lvn/

lvm <HOST TAG>.conf7 7 ILAAO—RENF T, FEDHKREZ 7 IILIV M) ZREKT S
B, RPICKRA T T 7AIHEERINE T, UL Tlvm.conf T 77 IIHERRIN. &
NC— LB TIELEL £ 9, lvm <HOST TAG>.conf7 7T ILRT. ZIDERESNTIE
FEidHEDIEFRZERLET. CNICE>T. RERICKRESINIRZIDT 71 ILHRVICKRER
INET, RRAMZIT T 7ML THLLWRIDRESIND L. BMOHKRET 7I)ILHAO— KT
nxd,
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5105 ISRETHERT VT4 N—2 3 VN T =R
9%

BERRINEDT I T4 R—2 g VHlEIE. /etc/lvm/lvm.conf 7 71 L
Thostname _tagsA /> a>xBMITEIETRECTTET, AT O—NILEREICHES
EOIC. A7 7N %E IS AEZRADOIARTODAE2a—XTERLET,
1. 7TX¥XAFIFA4 AT, ROO— K% /etc/lvm/lvm.conf 7 71 JLICEML £ 7,
tags {

hostname tags =1

}
2. 770N S REZRADTRNTDRR MIERLET,

3. VS ARADEED AV 2a—2Hh5. vgl/WvolRE 7 I T4 72202 —42D
)X MCdb1Z ML £,

> sudo lvchange --addtag @dbl vgl/lvol2

4, db1—/N\T. ROI—FZAHNLTvgl/lvoRZ 7074 TICLE T,

> sudo lvchange -ay vgl/vol2

5106 XI%FRALT. 75 AXANDFSIDHRANTT I T4
JI293
AKIEOHTIE. ROESBT7IT4R—2 30517520085~ LET,

o R a—LIIN—Fvglze T —EZR—KRRX Mdb1B L VA2 TDHT I T4 TICLF
ED

e R a—LIN—vz 77 AN —NKRA M sIOATTIT71 TICLET,

o JrAIINY—NDONY I T v TRAE fsblTld. RVINIAELT7 V70 IS, 774
IWH—NDRR+ fslICEZFHED2E HEE L X T,

5106.1 #7723 >1l:—mbENICEBEBERR FETERINIFRNE
E

ROV a—>3>TR B—ORET 7ML ZEBORI FETERLE Y,
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1. @databaseX T &R 2 —LTIL—TvglD AR T—RIBIML 9, HKRT. XD
YREAHNLET,

> sudo vgchange --addtag @database vgl

2. @fileserver® %R a—LTI—Fvg2DAZTFT—RIEBML £9, HAKT. XD
OARYRZANDLET,

> sudo vgchange --addtag @fileserver vg2

3. TFAMIFAART, ROOA—RZFEHEL T /etc/lvm/lvm.conf 7 7 A ILZZEET 3
ZZIZE& D, @database. @fileserver. @fileserverbackup®&E 2T #EHELE T,

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

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

activation {
# Activate only if host has a tag that matches a metadata tag
volume list = [ "@*" 1]

}

4, ZELT- /etc/lvm/lvm.conf 7 71 ILZE4DDHRR +(dbl. db2. fsl. HKUWfsbl)ic
BELEY,

5. 77 1IN —=NERIAHBEELHZEIE. XDOAYY REEEDE— R TIHADNS AL
FTBRBIEICED, fsbl ETvgxEETEE T,

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

51062 #7>3>2:O0—A51XASNIEEBELERTE

RDY)a—23>rTlE. BRAMDTOT4TICTBR) 2a—LDI S RICET 31EHRE
O—AJILICFEFELE TS
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1. @databaseX T &R 2 —LTIL—TvglD AR T—RIBIML 9, HKRT. XD
YREAHNLET,

> sudo vgchange --addtag @database vgl

2. @fileserver®J %R a—LTI—Fvg2DAZTF—RIEBML £9, HAKT. XD
ARV RZABDLET,

> sudo vgchange --addtag @fileserver vg2
3. /etc/lvm/lvm.conf 7 7 A ILTHRA MR T ZBHLEF T,

a. T¥FXAMIF4 R T, ROOA—R%ZFEHRALT/etc/lvm/lvm.conf 7 71 ILEEE
TBRILICED, RRANEZITERET 7L ZBMCLET,

tags {
hosttags =1
}

b. ZE L 7z/etc/lvm/lvm.conf 7 7 ILZ4DDHR R k(dbl. db2. fsl. H&K
Ufsbl)ICEREL F I,

4, RXRdb1T. T—ER—RAKAMdIDT I T4 R— 3 VR ET7MILEERL
Jo THFRAMIFT 4 AT, /etc/lvm/lvm dbl.conf7 7 A ILZVER L. RO OI—R%B
mL%xd,

activation {
volume list = [ "@database" ]

}

5. "X Rdb2T. T—ER—=XKRXAM2DT I T4 R—=>a VR ET 71 ILEZERL £
Jo TFRAMIFT 4 X T, /etc/lvm/lvm _db2.conf7 7 ILEMERL L. ROOI—K%EEB
mLE9,

activation {
volume list = [ "@database" ]

}

6. RANSIT, Z77AMINT—NKRIAMs1DT7 I T4 R—>a VR ET 7 IV ZER L F
Jo THFRAMIFT 4 AT, /etc/lvm/lvm fsl.conf7 71 ILZVER L. XD I—R%B
mLEY,

activation {
volume list = [ "@fileserver" ]
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}

7. 774N T—=NERI MsIBBELZZBEIE. ARTDT 71 ILHF—/NRX MMshl%
T70ILT—Ne L TEEL XTI,

a. RAMfsblT. KRR MFsbIDT I TAR—=>aVBET7AINEERLET, T
FAMNIT4ART. /etc/lvm/lvm fsbl.conf7 71 ILZEERL L. XDO— KR %38
mLFEI,

activation {
volume list = [ "@fileserver" ]

}

b. AT, XOIAY>YRD1IDEAHNLET,

> 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
£,

EARZEVT. XOOAYY READLF 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
HAREREVWT. ROV FZANILE T,

> 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>wv > 3v DHIR
HEAREZBEWVT, XOOAYY READLF 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

92

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.

2FvFoay haEY—RRERY1—LEY—C LTEBETICRTH. FIOREICO—LNYIT3
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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,

94

L IRKRERAWVWT. ROOXYREAHNLET,

> 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—=J3NEd, FIHIHEBAR) 2—LICDOWVWTIE, 51018 TVM2Z R L—2F
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. vol2. BELU W3 TARTICA Y mytaghfTWLWTWBIBE. FXFv T3y
RRY 2—LIXHIET EY —XBEBARY a—LICIEBICY—CTNhEd, §HD

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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95

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 7RAIDDRE 97
IW—brN—=FT1>a>BEDY 7 bJ T 7RAIDDKRE 105
Y 7 b 7RAID 107 /N1 ADYERL 112

T4 4 L—RRAIDY L OER 127

mdadmiZ &3V 7 kI T 7RAIDT L+ D+ XZEE 129

MDY 7 bz 7RADADR FL—2IT >/ 0O—YvLEDdI—FT Y
T 138

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 == /522771 XFLDRAID
VSRR T 7AW AT LDY 7 D F7RAIDIEY 5 AR ILF TN X(Cluster
MD)ZfER L TRET2BENH D £9, ZBRL T TV, Administration
Guide for the SUSE Linux Enterprise High Availability Extension (https://
documentation.suse.com/sle-ha/15-SP2/html/SLE-HA-all/cha-ha-cluster-md.html) @

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. TERAT
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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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,

> echo "CREATE names=yes" | sudo tee -a /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 The Linux RAID wiki: https://raid.wiki.kernel.org/#

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 RAID*Y —J)LHYaST/N—F« > 3 FIHk
BENTVWET, A1 VR M—ILFICN—To a3t ZzERALT IL—b/)NN—FT0>3>%T
CORATLTNARBICY T T T 7RADZER T B D TEE Y, /boot/N\—FTr> 3>
i&. RAID IUADRAIDN—T 1 2 a VICIHREFETETEEA.

@ == RAID10/boot/efild T — F LABVWEENHS
RAID_EIC/boot/efiN—TFT 1 >3 V= ERT B 77—LT T T7HRADLEDT—
N=TFTa>a BB LBRVBELNRHDCITEELTLIET L, TDHBE. 77—L4
D7 IET—rZESFLET,

8.1 JL—hkN=F1>aYAOY T kYT 7RAIDT
INA ZEAERT B 18 DRTTRE M

BEDPXROBEHFEZB/-LTVWA I EZBERELTLLIEETL,

*RADIDZS—IVITNAREERT BTcD. 2DDN—RRSATHRETY, /\—
RRSATIFELUDOY A X TERT Z2RELHD £9, RADIFNEWHFD RS T
A XEHALEFT, 7OV I L= FNA RIS, O—AIL(IO VICHE. £
BEINIEHBD). 77ANFYRILAM L= T XT L. FIEISCSIZA ML —2
IO RTFLZBHICHAEHDEDZ N TEFET,

o J—hrO—A%EMBRICA VR M—=ILTBHBE. /boot HDBD/IN—TFT 4 > aVIINEDH
DFEtA, 7—bO—X%ZMBRICA VR b—IL T3 EDBRAIBELRISESIE. /boothH Bl
BDN—FT1 > aVICFEETZIHRELNHD £9,

o UEFIRS Y DIBE. ERHD/boot/efiN—FT 14> aVEBRETINELRAHD £,
NUIVFAT 7 A=y FTHBIHNEHLHD £, RAID 1T /N\N1 RICEEESINTULNIZX. /
boot/efiDFE T BYIBET 4 RV ICEELRELIIGEICT — FORBEZREETE
ED

° N—RYTFPRADFNA REFEALTVBHEEIE. £DOLTY 7 hYx PRADEETL
£S5 LAVNTL T,
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¢ iSCSIZ—4y b T NA X %ECERADZEIE. RAIDT/NA X Z{ER T ZH1ICISCSIA =

I—RYR—bZBMTIVENDBD X,

CERORANL—=HTOXTFLD. VI RI T 7RAIDZFERT 3 FEDEFEER N
=O0—AILTNA R, T7ANFrRILTNA R, £EIKISCSITNA R —/N\DRH
THEHDI/ONZAZRMHELTWVWSIBEIE. RAIDTNAT XA EERT BHIIC. IILFI/INXY
R— b ZECLARITNILED £ A

82 IL—Kk(/)N—Ta4>3aIlV 7 T TF7RAID

—

-
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1.

N REFERT AT LDERTE

YaSTZfERL TR h—ILZRtaL. #HEINTN—T1 >3 VOEIOFIRICENETY
3FT. TERAAA Y . B8E 1A M—ILFIE] OFHAICK> TEDHX T,

ITHFAN=bN=FT023FZ0) v I LT ARZLN—T1>a=>7V—I)LzH
TEY, HRINIREZERAI 3D BIEFEOREZERAIBZSCCHTEE D,

(AT aV)VERLIEWVISCSIZ—7 'y kT N1 XD HB5E. BEELEOEIS 3 Y
T AT L > ZE > Configure iSCSI (iISCSIDERTE)DIBEICERL T, iSCSIF = T —4
VINIIT7ZBMCTIRELRHD £9, FHFMICOVWTIE. FE155E NPy FTO—2
DAAZECIE: ISCSI) ZBRLTLIEEL,

(AT aV)VEARLIEWVWFCOER—4 'y b TNA AN B ZHE. BERELODEI 3>
TY A7 L> 3%7E > Configure iSCSI (iISCSIDEE)DIBICZ) vy LT, 12T —R
ZRETDIHBENHD T,

(A F2aV)N—=—FT4>aZ I DEBZRETIVENDHD5E1E. AT L>T/\
A 2DFEHZEIVYILED,

V7 b T 7RAIDICER T B3R T/NT AD LinuxRAIDZ7 #—<w hEHRELE

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

a. ENFIVTN—R T4 20 %FRL. FHRITZ3T/N1TAEZERLTHS/N\—FT+
oarvoEMEI )y LET,

b. TLWN=T123>DY A XT, EATSYVAXZEEL. RICANZT )Y

L&,
c. %EITRaw Volume (Unformatted) (RAWR ) 2—L(KRT7 +—<w b)) ZBRL
ED

W=br/NN=FT1>3>ICV T ETTT7RAIDTNA RZERT 5> AT LDRTE | SLES 15 SP5



d. Donotformat (7 #—<w b L7A&L)EKLUDo not mount (¥ > k LARW)%ZER
L. N\—FT1 >3 > ID%ELinux RAIDICEREL £ 95,

e. Nz VI L. 2BBDON—FT1>a ICHLTRLCFIEZ#HEDERLET,

| AT ) || YU—Zs—b (... | | st (© H B @® ‘ ™ ®

7. /IN—T+4 >3 HADRAIDT/NA RZ1ERR L £,
a. £/N\RJLTRAIDZZEIR L. RAIDDENZFEIRL £,

b. /IN—T7«1>a>Icx L TERDORAIDEEZFRE L. RAIDZAZsystemlCERE L £
ED

c. BIOFIETEHEE LT=2DDRAIDT /N1 R & EHTIRER T /N1 AH53EIRL. ENN%E
21w LTEMLETD,
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‘7 2TEED - [
[ e |

— 2TEHR

~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 77NN RATLEERL. NV ERAUbZ/ICRELE T, Nextz I ) w7y
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,
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| ~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 RAID 1+0: £3. RAID1 (2 5—) 7LAHIEEIN. XIZ. ENS5DOT7LIHEAED
TNTRADO(R ST LA %=ERLET,

e RAIDO+1: £3. RAIDO(R+Z1 ) ZLADHEEIN, XRIZ. TENSDTLAHEA
EHINTRADI(ZE )7L 1 %2ERLE T,

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

raws /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. WARZHET XIS
2. BEIZIHL T, partede DT+« RIN—T1 >3+ %Z=FERALT. BLHYA XDOXFD

114

Linux RAID/N—F« >3 >%4D1ER L £ 95

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 /N1 X /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

116

2

ImRZRE £ 9o

. MBEICIGLC T, partedBEDT 4 RIN—FT4 >3+ %=FEHALT. BLHY A XDOXFD

Linux RAIDN—7« > a > %4 D21ER L £ 9,

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

AR LET, AXVRTOVTRT, XO22O AR RZEASILE T,

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

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

TIAINEDF v > U841 XIE64KBTT,

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

DT 7RAIDOFNA XEZFEALT. XOOYRZAHNLET,

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

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

£,

> sudo mkfs.xfs /dev/md2

CNERBDT 7N RATLZERATSICIE. ARV FZEELET,

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

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

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

Z2FNA ZOUUIDIZXRD XYY RTERIETE XY,

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

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

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEX IV ELET,

> sudo mount /data

9.2 Y7L wZ ZXRAID 10D{ERX

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

RENRHD T,

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

ED

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

HEaE

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 w4 ZRAID 1001ERE | SLES 15 SP5

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

BHREOIVR—22 b7
NAT R

R LERAIDTNA R L
LTEEINET,

ALZAETIE E
IS IRTOOAVR—RY
FTFNARZEFEFT



HEaE

T—ROEHIE—

Ry R ZARTTFNA R

Y7L w2 XRAID 10

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

2057 LA RDT N1 R
£T

H—ZIRT7TIRTHOIAY
R— > b FINA RIS
TEEJ,

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

ISV ENIETX
YhrZricag—-

R—RERITIZ—UY
TJEINETLATEICANR
THEERELIED, IRTO

SS—ICHINTBART T
=TT BART =&
ETETX,

921 Y7L Y ZRXRADI0ODTNAREKLUL T HDE

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

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

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

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

9.2.2.1 nearL1 77k

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

P 1Fv o093 TNAIXAARZEIEL £,

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

BEED T 7220 L T hEER LIznearL 177 k

sdal sdbl sdcl sdel
0 0 1 1

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

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

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

9.2.2.2 farL14 77k

farLA 7 Mg, IRTORSATDRIFEPAICT—FZZA AT L RIS, 22BDT—
RAE—HZIRTDORSATDEFERICASSATILT. T7AvIDOITRTOIE—HE
BERSATICERBEINZLSICLET, ED22BDEY MME. AVEKR—RVERZIA4TD
FRIZED SRR L £,
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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 > THEMICEESNE T, FMICOWTIE. TERAOT
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/IXHRILT. RAIDZEZEIRL £,
BEZDRAIDERED ) X RHAD/NRILICKRREINE T,

[RAID] R—DAETFTT. RAIDDENMZEIZUY I LET,

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

Z 7> 3> T, RAID Name (RAID%) TRAIDICEBIZEID Y TR N TETET, D
%A, /dev/md/NAMEE L CHRIBRIBEICAD £9, BFMICDOWVWTIX. 7.2.118 [RAID®D
2l ZBRLTLEEIL,

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

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

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

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

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

CZTXlE FDOTA RUICEIDYTENFETY, AEINTWVWSR ISR

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

HTEY

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

B5LCHTEEY,

RDY = b F T3 OVWTNHEERL T TN RDIEFZHEL T,

Sorted: 75 ZADITARTDT/INA R%E, 7FZABOIARTDT/NATAXALDH]IC,
WS KSICHEANRF T, il AABBCC,

Interleaved: 725 ZADRVIDTINA R RIZT Z ABDRAIDTINA X RICT
NAZADEDHTENTZIRTOERGEDY T XADIBIC. TNA R=ZWARET, K

ICT S AAD2EBDTNA A, IZZABMEBEEHDTNA R, EWSESICHEE
Fo VIFREFFEBVWTNAREITART. TNA AV R MDREBICERSNE T,
f5ll: ABCABC,

Pattern File: ZNZNHERRKRIRE VS AL THZ. BROTEESTHEFEO T 7
AN ZBIRLE T ("sda.* A")e EDERRKRRICEHTZIRTDT /N1 RN
ZOITICEESINIVSRICEIDHTOENE T, ERKRRIE. H—RILF(/dev/
sdal). udev/N\X#(/dev/disk/by-path/pci-0000:00:1f.2-5csi-0:0:0:0-
partl). udev ID (dev/disk/by-id/ata-ST3500418AS 9VMN8XSL-partl)D|EIZHR
BINET, TNARDEFIN. 2DULDIERRBICERT 3551 RIICE
BLIEBDTISADRESINE T,

. XA 7AJDTT, OKZ2Z Uy I LT, IEBZHEEL X,
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EAS O <
Idev/sdbl A
| /dev/sdd1
/dev/sda2
/dew/sdcl

m > m

SEA | HEB | HEC | £ED | HEE

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

FrtIL(C) OK(0)

8. INEII)YILET,

9. RADA T2 a>T, Fv oA T4 7ILOdUZLEBEL. RICIAEY
w2 LFE,
RAID 10D38E&. NUTFTa AT a>id. n(near). f(far). ELTVo (offset) TY, HF
. BBERZET—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

125

1.

ImARZRE £ 9,

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
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11 mdadmiC&KBdY 7 T 7RAID7Z L 1D A
AZE

AKIETIE. Y7 FTITT7RAIDL. 4. 5. £736DFTNA XDY A A% BT /N
A EIE(mdadm(8))Y — L THERT B HEICOVWTEHAL £75

BEDY 7 T 7RADTNA ADY A AZBICIE. FAVR— bN—FTa0> 3>
DR T Z2AR—ADERINETY, T/\1 XADERAEREIROEEXFIBT 370
IZ. RADICEREST R 77 AN ATLHB YA XEZEETETZ2HENHD £9, SUSE Linux
Enterprise 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. ImRZRATET,

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,

ZKIEOFIETIE. RAIDTNA ADT/INA RXZE L T/dev/mdozFERLTVWEYT, CD&ARIIE
TELT. RFEROT/NAT AN EFERL TLETL,

1. IRz XIS

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

ABEDFIETIE. RAIDT/NA XDT/NA X% LT/dev/mdoEFERLTVWEYT, IV K%
TELT. RTERDOTNAT ADLETEFERAL TLETL,

1. IERZRE X T,

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. ImRZERATET,

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 T=ld/etc/ledcfg. conf(RIE S 2 BE) D BFHRAAENE T, CDA
Toavid. JORET FAILEIRETRIBEICHERLE T,

BEATIX. BHRORET7T 7 MILOYR—FMEELERESATLWAEW S, TOAT
g UIEBEMTIEHD FHA. FEMICDOLTIEIman 5 ledctl.confZESRBL TS
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
FHLANILZIEELE T, COLRNILFTDavid. BRAELL L. IFEALCDERSE
TOIEBETEESINE T, OF VI ZITLRWVEEIE. --quietF T a>ZFRALZF
Fo IRTZOJTB3HEIE. --allF T a>zFERALET, 2DULOFFEEA T 3
VEEELIGEIR. AN FRORBROA T 3 VHERINE T,

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

_V’
--version

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’

--version

ledctlDON— 3> eSSV RCETRERERTLT KTLET,

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

pattern_names | 8IS R D% FEIZ £

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

ORI, 2Oy bFREFSATOFEBICFERINE T,

locate off

FBELETNAREFLIEANSOIOY MMIEESIT 5N 7-Locate LEDZEEIT L £

normal

IEE LT /N1 RICEEER T S 7=Status LED. Failure LED. & & UfLocate LED% H 4T
LET,
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off

FEE LT=T /N1 RICEEE T 5 7-Status LED & Failure LEDD &% EIT L £ 95

ica,
degraded
In a Critical Array/X&¥—>%HEIL FT,

rebuild,

rebuild p
Rebuild/N\Z—>2EHELL XY, BEEME LA —DERANS.
PR—FLTUVET,

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, @—
XEERZ 74—y b2 ERTET XY, 220U X MERERTHIE. 12.2.31E M) %=
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 %
HMATEET, VIMITTRADTNAREXIFOVTHTNA RDBE. RESNILEDD
RElE. BE[MITeNT7Oy I T NI ADIARTUISH L TRESINE T,
list_of_devicesiZ!) R TN TWVWB T /N1 ADLEDIE. FED /X — > Dpattern_namelZ%
ESN. TNUADTARTOLEDIZHITEINE T,

12.2.3 4l
B—pJOvoTrN1XERDIF3ICIE

> sudo ledctl locate=/dev/sda

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

> sudo ledctl locate off=/dev/sda

MDY 7 kI 7RAIDTNA ADT« XV %ZRBDIFT. #07OVvITINA D2 DIZEEFIC
rebuild/ N2 —>%&E 9 BICIE

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

IBELT=T /N1 RIZxtd B Status LED ¥ Failure LEDZE 4T 9 B 121

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

3I207AvITNA RERDITRICIE. ROVWTNHADIATY Y REZETLEI(EBE5DIV
YRTHEILTY),

> sudo ledctl locate=/dev/sda,/dev/sdb,/dev/sdc
> sudo ledctl locate={ /dev/sda /dev/sdb /dev/sdc }

12.3 FFHHIETR
LEDDONAZ—>B XVERY —ILICEET 25MIE. XDV Y —X=ZBRLTLETL,

e LEDMON open source project on GitHub.com (https://github.com/intel/ledmon.git) #
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13 V7rJZT7RADD S TN a—Ta >0

/proc/mdstat 7 71 ILZF v LT, RADN—FT4>a>hRELTLEIHE S HEANR
X9, T14 RAVICEENRELBE. BHELIEN—FRT70X7%Z. BAL&SICN—FT1> 3
MESNTWVWBRFHLWT o XTI LE T, RIS, S XATLZBEEL T, mdadm /dev/
mdX --add /dev/sdXIAY Y REASALET, X 11 ZHEDT/NA B FICBEFHR TL
230V, ThICED. N—RFT4 XIHRAIDS AT LICEFMICKEE SN, EDRAIDY R T
LAZLICEEBEINE T (RAID0ZBR S TARTORAIDLAIL),
BEERLIRTOT—RIITIEITEZ TN, RADHTZEDICBEBERINS EFTIE. N\
TA—I D RICEBEIRETIHENHD £75

13.1 71 XRVEFEIHRDOEE

RADZLAICEENTWE T RIVDEEZRITERIEIVC OO HD £9, HH—MHA
EEHH%_EE.:‘:L/& L/TCO

o TA4 R XRT 4 TICHENEE
e FARURSHATAY b O-JICEERSE
o T4 RUNDEFIFEERSE

TARIATA T ERETA A7 FO—SDEEDHBE. TNA R EXBEIXMEET S
MBENHD £, RADATHRY FARTHRESINTULARVEE. FEIZLINAEEL Y
ETY,

REBEOEGEZEDHS. BROBERBINIBETIHESOLHD £T). mdadnIT > RI
&2 T BEWRELLETNARIZ. BFNICBEENINET,

md/mdadmid. 71 XVBEEDOREZEREICHETETHWH. TNAIADBEETH S AR
HICIERENBZET. T RIVIS—ZFRBI5— L. BERMEELTVWBETNIR
ZEBLRBLET

RERAID 7 LA ZRH DR ML =T NA RBE BEICE>TE. TN AEZEOER DS
ZEHGOBBENEDZHZELHD T, CDELSARFE. mdadmiCxf L Te 7/\1 AHRR
INfeH. EDTNA R %Z --re-addiC &> TEHNICBEEML THMERWVWEIERT 5 C
EMTEFET, CNIClEF. LULTDIT% /etc/mdadm. confIZEBMML £9,

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 FOEE). &L Vwrite-intentEw by ITHREINTVBIEE (T
THIIMOHFRE)ICEROSNDZ ZCITFRELTLIZE L,
CORIVD—ZREDTNARIDOAEAL. MUISITBERLABVZE. path=FT>3>%/
etc/mdadm.confADPOLICYTICEML T BIRLICTNARIZDAHT T 4L ETHRWT
SIAVERETDZIENTEEYS, VI RA—REZFERLT TNARADITIN—TZIEET
BRENTETET, FMHICDOULTIE. man 5 mdadm.confZ BB LTI,
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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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S=EH—=
; (— IS ~
Sy ko — B EAA
—LIT—F

] 14.1: ISNSHEH K X1 >

iISCSIZ—4"y L LiSCSIA =2 T—RIFMA EH. iISNST S 7> bzFERALT. iSNSTO
IS KBISNSH—NED RS HF I a>ZBRTEE T, iISCSIZ—4 v kXiSCSI1 =
PI—RIF. RICTNA RABMEERE HBRE R XA VICERL. ZOMOBRINI S
172 MEHRZEA I O—R L. BE XA TRELAARY ~OIEREREM ZZITED
9o

iISNST—/\I&. iISNSTO RJJLY T U LISNST S+ 7> bHNSNSFO + JJLEER L THER
LeERICIEEL F T, iSNSTH—/NIZISNSTO b JJVREBEEBBMZFB L. BRERDLS
ESNTETCBYICEREES NIIBERZISNST —FIR—XICEREFLE T,
LinuxFiSNSIZXRDFRZBTc5 LET,

o Xy RT—UEBREERA ML —VEEOER. Bl BRBICRIDERERMT 3,

* DNSTY TSRS UFvEMAT B,

¢ iSCSIX L= DEER. Bl BEZHET 3.

° AP L—UEBORENERILIN B,

o ZOMDT A AANVFELDDBRT—ZEU T H LT 2,

iISNSICIEW DO DEERF AL HD £,

fee Z1E. 100fADiSCSIf =< T—X L 100fEDiSCSIZ—7w b=zfERALTcEY b7 v T
I IARTDISCSIH =2 T—H2D100EDISCSIZ—47y fOWIFhhZRE L TERLELD
ETBARMEDNDDET, 12T —REZ—T Y b2V DDDRE R XA ICTIL—T1
TBIET. HBEFIDISCSIA = T—DFDEFIDISCSIZ =4 b ZBRHELBEWVEL SIS
TEET
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iISNSZER T BRIDFRIF. ISCSIZZA T2 D> TVWBHENHDDIE. 10050 T —
NDRRABBFRIFIPT RLXTIFGR L, ISNSH—NDHRZ MEEIFIPTRLREZIFTTH
B2LWVW5C2ETY,

14.2 LinuxBiSNStF—/\D1 > X k=L

LinuxFiSNSH —/\I&. SUSE Linux Enterprise ServeriCfdB L TWEIH. T 74 F T
AVAR=ILBEREDITHONEHA. /Ny —Topen-isnsE 1 > X h—JLL T, iSNSH—
EXZRETIHENDHD XY,

Q iz A—— /N EDiSNSEiSCSI
iSNSIE. iSCSIZ—4"w b FRTZLISCSIA Z>IT—RDY T T T7HA1 VA M=ILEN
BEICY—NICAVRA=ILTEET, 7/l iSCSIZ—4 v bV T b7 LiSCSI
AZ2I—RY T IT7ORMAZBLES—NICA VA M—ILTBILIETEZE A

LinuxmIFiSNSZE A1 > X b—=JL T BICIE. ROFIBICREWVWE T,

1. YaSTEESL Ty FT—0H—E X5 iSNSH—/N\ZERL £,

2. open-isnsH XA VA F=ILTNTVRWNEE, §9<CAVRAM=ILT32L57OY
TEDBRREINET, 7102 F—IILEI) YOI LTHERLET,

3. ISNSH—ERDFRER1 7OI7hFRREIN. BENICH—EZRXTHRAZTET,
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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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155

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

iSNSIE. 1 YA M—ILEDY—NTEHITINELNHD X9, FIEHEFICFHBEITDESIC
HEL TOVAWEEEFICDOWTIZI4.21E TLinuxEISNSH —/N\D1 v 2 k—)L) #EE).
HWARTRODIARY Y REAADLET,

> sudo systemctl start isnsd

iSNSTIZ. stop. status. HLUrestartDFZA T 3V HFEHATETET,

14.5 FFHIERR
ROTOT T M. ISNSE K TISCSIUIRET 2B REZIRME L £ 75
e iSNS server and client for Linux project (https://github.com/open-iscsi/open-isns) 2
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—i&E#RIL. TRFC4171: Internet Storage Name Servicel (https://
datatracker.ietf.org/doc/html/rfc4171 a)ICERE SN TV E T,
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15 Py b =0 DRB=5C28: iSCSI

AYEa—2t 22—, Y—NE2HR—rT3H1 FOEFEXZIIDIDIE. BUYRT
AUVBREEZRMISZ T, CORRICIE. Z2LDHFE. 771 NFrRILDMERIN

F 9, iSCSI(Internet SCSN)V ) a—>avid. Z7ANF Y RILICHTZEIR ORE
THO. A€T4 T —N\BLVEthernetry FT—F VI EBRFHIZENTER
9, LinuxiSCSIZE. iSCSII =T —2 B LVISCSILIOZ =45y DY T T 7DREICK
D, Linuxtt—NZHRRI ML =IO X TALICERLE I,

Fy RT—aNy o= Ethernet2 - F Fy b T—TNy TR

H—iil =2 HF—n3 H—ri4 HF—i5 HF—i6
e e e, e M=
91 -
iSCSIF=>T—% iSCSIf = T—% iSCSIH =T —% iSCSIF =& T—%

iSCSIr = T—4 \ iSNSH—/{

‘ =7

iSCSI SAN

EthernetZ 1w F
ISCSI LIOZ —47w kH—X
HEF 2T

[ 15.1: ISNSH—/\IC & B1SCSI SAN

Q zs@:Lio
LIOIE. LinuxBDEEDA—TF>V =X ILFFOL3JLSCSIZ—%4v T, LIO
& LinuxI—RJILD/N—2322.6.38LUFICE LT, LinuxiZH 1T B ZEDFHE—X
fL—2&R—%w b LT, STGT (SCSITarget) 7L — LT =2l >TRDDEL
fco SUSE Linux Enterprise Server 12 Tl&. &HLW/\N—2 3 > DIiSCSIZ—47w b —N
[ZiISCSILIOZ =4y b —NIZRPD o TVWE T,

iISCSliE. RhL—oy hD—F>J7O0RIJLTHD, TJOVIRL—=SFNARE
H—N\EICHITB. TCP/IPRy hT—2 ETODSCSINT v DT —REnxZBHRLICLE
T, iISCSIR—7w bV T b TIE B—7y b —NETETEIN, 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 iSCSILIOZ—4vw hH—/NN&iSCSIF =3 T —
XDA A R=)L
iISCSIT =T —RIETTAIEFTAI VR E—=ILENZE TH(open-iscsi/Ny T —T ¥yast2-

iscsi-client/Nw 7 —2), iSCSILIOR—7y N T —DEFETA VA M—ILTZIHEN
HOFI,

O =5 Ntor=Z>T—-882—5 vk
Bl—2RATLTAZOI—RERX—T Y b Z2RITTEZEETETEIN. Cotv bk
Ty TIIERINIE A

iISCSILIORZ—4"y b —NZA VX —ILTBICIF. mATROIRY FZEITLET,

> sudo zypper in yast2-iscsi-lio-server

iISCSIAZ> I —RFRIFEFDKEFERZA VA M-I TIMELNDHDHEIF. O7 > Fsudo
zypper in yast2-iscsi-clientZ3E{TL £ 795,

Fold. YaSTY 7 bz 7EBBES 2 —IIEZFERALTAYAM=ILLET,
HICHRLTENY T =2 UANOREBER N T =21, A1V A M=FIC& > TEEMICHAAE
N3N FrHLIFEFNZNDYaSTESY 2 — ILDYIEIETEICA VA F—ILEINE T,

158 iSCSILIOZ =% b —/NiSCSIA Z> T—H2 DA >R k—)L | SLES 15 SP5



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
AT T A=) %ZFERLTWVWT, iSCSILIOZ—4y h&EIZHNDOAVE 12— THHHETTEE
L7EWERIE. 24—y MADT IV RIERT IR TR TRRAIC. 77147 742—IILAD
R—bZHERT 2HRELHD £9, TCPAR— F3260H% iSCSIZO R JILBEDR—EST
Jo CHud. IANA (Internet Assigned Numbers Authority)IC& D EZINTUVE T,

1. YaST#E# L. =v T —oH—E Z>iSCSILIOZ—4"w ~DJBICEE L £,

2. T —EZZTICYIDEZF T,

Yast iSCSI #—4"w k
H—ER ga—3)L S—vb

H—E2DFRE
RIEOKE:  Fik
BEOEZAHE:
RIEQREZ R ~
B
FLAELN -

firewalld IS $ 2774724 — L ORE

FrPAT AW EHIRE TN TVET

AT (H) ik (R) &3 (B) =T

3. T—EXZBIAT, iSCSILIOR—4 "y b —E XDORBHE=IEEL X,
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. 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
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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
FHETETEEA. RHDIC. /etc/iscsid.confRE7 7 1L EREL T, BREIEET 24
ERHDET, T4 RAANIDINRT— REHRZENMT BICIE. /etc/iscsid.conf 7 7L
DIRBIC. ROITZEML FT

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=ZADSBIFTI2DODEIBEITDIVENHD XY, IEE I BICIE. iscsiadmIT > R D-

m discoveryZXx7cld-m node/NTX—RZFERAL £J, iscsiadmIAT Y 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.2006-02.com.example.iserv:systemsH B L A— R TIEBRLL B GEIE. D
LO—FrZXROIT> RTHIRRL £,

> 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(CDIBEIE/alt)iC1l GBDtest.img1 X —JHMER SN &
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]

/>

EAICIE. BEIMICER SN ign.2003-01.0rg. linux-
iscsi.e83.x8664:sn.8b35d04dd456iqn. EIFDIEM SNTiSCSIZ—4'w b/ — RARRTHh
E3x)

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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/>

RESNTAZ—7w EHREL TVWADESH TR ETBICIE ALY ATLICAI VA R—
JLENTzopen-iscsiiSCSIA = T —R%ZERAL TENICEF L £ (HOSTNAMEZ O— ALY
SVDRANBETEIBRIET)

> iscsiadm -m discovery -t st -p HOSTNAME

L ZERDE SIS, COARY FIIREESNIEZ—7T Y DU R M ERLET,

192.168.20.3:3260,1 iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456

ZDHELoginiSCSIAY Y FZFERALT—ERTREINTUVEX—T Y MIERTIE T, N
IC&D. O—AILTo X7 LTR—=47"y bHMERRERICRD £75

155 A >R b—JLEF®DISCSIT 1 XU DfERA

iISCSIMIED 7 7 —LD T 72 ERALTVL3IHEIE. AMD64/Intel 648 &K TU'IBM POWERD
—FTIF v LEDISCSITA RIDSDT — b R—FENTVET,

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—
iSCSIF/N1 RlFT— h?mtzqﬂtataEﬁ,Hﬂ‘Giﬁ-\éni% N5DFNA DI —
774N AT LBICELLERESNTWVWS Z EDnitrdiCk > THRIESNZ X T
DfE. D7 7 ’()L/ZTA’@’/USI‘E&Z@?'?/ MRA > RTlE. CHISREESNE
Hho LIED 2T Jusr®/varBREDS AT LR TV MRA Y MMEYR—FEINEH
Ao TNESDTNARZERTBICIE FEY—ERETNAZINELLEBHTNATVS
CCZHERRLE,

15.6 iISCSIO+Z TN a—Ta >0
ABTIE, ISCSIZ—4 v b LISCSIM =Y T—2ICET 3L < DD OBHMOMEYL . EX 50
BERRHICOVTHALET,
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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
TEI,

/etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 71 ILZz#ANRE T, CDT 7
1 ILICIE. /etc/iscsi/iscsid.conf7 71 )L%E EE T 9 Bnode.startupsREHNEFEN TV
F9, YaSTA VR Tz —RZFER LTIV NA TS a2 FHIRET D L. /etc/iscsi/
nodes/TARGET NAME/IP ADDRESS,PORT/default 7 7 JLTHnode.startup = manualH'E&
EINFT,
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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,

184 FFHBTESR | SLES 15 SP5


http://www.open-iscsi.com/
http://www.open-iscsi.com/

16 Fibre Channel Storage over Ethernet
Networks: FCoE

ZLDBEDT—REUZ—D FEDOLANS LUV T—F F 5T 1 v I %ZEtherneticfkEZL. £
TeEDANL—A VTSRS OFvZT7ANFYRILICEKIFEL TWLWE Y, Open Fibre
Channel over Ethernet (FCOE) 1 =Z> I —4&Y 7 U 7Id. Ethernet7 X 72 HMFL =t —
ND Ethernety FT7—O LTI 7ANFYRILAML—JICERTESLSICLET, C
DARTTAETAIEINET, Z7ANFYXRINT 7TV I EICT7FANFYRILTRYS
REBTZVATLEIC. BEMNICERINTWE L, FCoETZo/OZE. Xy hT7—7
OAVN—J TV RELZRIZCT. T2V 2—AOEMEZ RS LET, ChIZKD.
T77ANFYLRILASL—ADBREFEOREZERICT I B, 2y V-0 EEBZE
RMETZEHNTEET,

EthernetZ - wF

ESR RS AV F S oy b T=TNy IR—
| | I Ethernet
thernet
h =1 H=n2 =3 H=/4 =5 H=1i6
FCoE-1 = FCoE1= FCoE-f =%/ FCoE-r= FCoE-r= FCoE-f =
LI—-R%E YI—a% I—42% LI-4% YI—-2% YI—-4%E
< F< < < < <
‘ T 7 INF v RILSAN
O L ZEthernet T RF v R
Fibre Channel
over Ethernet G
e ZFANF e RNT 4T —HE FCATYF

A 7-10Gbps EthernetZ - w F
FCRRL—27 L1

9 16.1: OPEN FIBRE CHANNEL OVER ETHERNET SAN

Open-FCOETId. RRMNRTRA TR EOFEFED/N—R I T7 TIEHR<. RATT 74
NFYILOFORINERTIZECHTETFET, YR LTWLWBDIE10 Gbps (FAHN
1 ~/#)DEthernet7 4 7R T H. PAUSET L —LICHIG LTI R TDEthernet 74 74
THEAABETY, 1ZSI—ARY I EITTT7ICED. 774 NFrIL7OMILOMNIEE
Ja—J)lk. EthernetR—ZXD TV RR—FEZa—ILHREINE T, Open-FCoEE
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Ta—)LiF. SCSIADELARILRZANDKE|ZRL£J, Open-FCoOEr T > RR—k
I&. net_deviceZfER L T/N\T v hOEXZEZITVWE T, DCB(T—2E>E—T Vv >)
RS /NICED. FCoEmITOY—EXDBEIREEINE T,

FCOEIF. Z77ANF¥RITL—LEZZTIC. Z27ANF¥X)LO7ORIIL NS T1 Yy
2 % Etherneti#Ei L TEIH\ . A 7EILETORIILTYE, ThICED. Ry hT—UtFa
DTt e b TaVvIBBAVIZANZIFYD. T77ANFYRILICEITZOERILELS
ICFCOETHMBET B2 N TEF 9o

UTORENPYTIZTEIDETIE. FCOEDEAZZEIRLTHLWLWTL & S,

C FTILTFANFYRILRAML =2 RTLBBD. T7ANFvRILDRF)L EAGH
ZROEEEN VS,

o v hT7—2MRIC. 10 GbpsdDEthernet% ER L TWL\ 3,

AKIETIF. Ry bT—JICFCoEZRET D HEZFHAL £,

16.1 YR b—JLEHIHIFBFCOEr VR T T—2R
DEETE

SUSE Linux Enterprise Server[@{7@YaSTD A > X k=)L Tld. =N T 74 NF vl

ARL=CA VTSRV F P RIOEGRAD A v F TFCOEABMICR > TLWNIE. AR
L—F4 VIO RTFLDA VA M—ILEICFCOET 4 RV DEREETOIEHNTEE T, —8F
D AT LBIOSZA T TlE. FCoOET A RV ZBEEBMICHETZ N TE £DT1 RV %
YaSTDA VR =LY 7 b T 7ICRELF T, 7=72L. FCoOET« RV D BEEIRHIF. T
THOBIOSDRA FTHR—FINTVLEIDITTIEHD FHA. TDHE. 1V —ILDH
PREFICRDwithfcoed T avEA—RILDOAI YV RSA VIEBINT 5 2T, BEEH%
BMCTBREHTEET,

withfcoe=1

FCOET 4 RUDRHTNB &, YaSTDA VX h—ILTlE. FEIEFICFCoERRET R AT ay
PHEDET, [TARIT7ITa4R—23>] R=I T, FCoEA VAT T —ADFHE=ZFER

LT. FCOEDRTEICT IR L F T, FCOEAM AT T —ADREICDWVWTIE, 16.378 [YasST
HAEFR L/cFCoET —E 2D ERE ] #BBLTLEIL,
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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

Interface Name
AR T T—RCEABDEDHTENT LS (eths. 200 ) HEIE. X1 Y FT
FCOEAFIRRIBETH D FCOEA VR T —ANTR T RICHLTT I T1 I
Bo>TWET,

YaSTZ £ L 7cFCoEt —E X DEIE | SLES 15 SP5



190

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 SP5THR— TN TWVWEF, 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,

195 BEZ | SLES 15 SP5



> sudo zypper in nvme-cli

IARTCOFEARGER Y T AT RE—EIZT BICIE. nvme --helpZEAL X9, nvmetr 7O
NYREADIYZa7IIR—UHREINTULE Y, man nvme-SUBCOMMANDZEITT D E. C
DR=JHBBTEEY, LRI discoverF J7AIY Y ROIYZaTIR—S%BBT S
ICIE. man nvme-discoverZE{TL 9,

17.2.2 NVMe over FabricZ—4"vw kD& H

NVMe over FabricZ —4"w b TERARELZNVMeY 7 X7 L%Z—EICF 3 ICIE. ®wHO>V b+
A—SD7 RLREHY—EXIDHAKETT,

> sudo nvme discover -t TRANSPORT -a DISCOVERY_ CONTROLLER ADDRESS -s SERVICE ID
TRANSPORTIZ. BB BRBEEXT 1 7(loop. rdma. tcp. FFcldfc) TEIHEZFE

9o DISCOVERY CONTROLLER ADDRESSIF. BHEIY FO—SD7 RLATEIHZF

9o RDMAB KUTCPDIFZE. CNILIPVAT RL ATHBZIHEDLHD £9, SERVICE IDIF. ¥

X —EXIDTESHZX £9, RODMAXTIITCPO &L SIS, H—EXDIPR—IDIHZE. ¥ —
EXIDIZR—bESZEELF T, 77 NFrRILDFE. T—EXIDIIBEDHD FE A,

NVMeR R b iE. EHRHAFAI TN TWVWEIH T X T LOAZERLET,

Bl

> sudo nvme discover -t tcp -a 10.0.0.3 -s 4420

FCOIZE. RDELSICHED T,

> sudo nvme discover --transport=fc \
--traddr=nn-0x201700a09890f5bf:pn-0x201900209890f5bf \

--host-traddr=nn-0x200000109b579ef6:pn-0x100000109b579ef6

SFMIC DUV TIE. man nvme-discoverz BB L T I,

17.2.3 NVMe over FabricZ —#" v kA D
NVMeH 7S 2T LZ4EE LT T, nvme connect VXY REFEHA L TELETETET,

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

TRANSPORTIE. BB RBEEXT 1 7(loops rdma. tcpE7-Iidfc) TEIHRZ £
o DISCOVERY CONTROLLER ADDRESSIF. MHIAY FO—ZSD7RLATEZITHZAF
9o RODMAB LK UTCPDIFE. CNIFIPVAT KL X THZINEIHD £, SERVICE IDIF. ¥n
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EY—EXIDTEIFHRZ £9, RDMAEX/IFZTCPO LS. H—EXDIPR—IDFE. Ch
IFR—FBESZIEELEX T, SUBSYSTEM NONIK. BRHIOT Y RICL > THRHSI N, BHROY
T XTLDONVMeBERZ TE I X £9, NQNIE. NVMef&&fi%(NVMe Qualified Name)D
BEEETJo NQNIZEBE THBIVENH D £75

.

> sudo nvme connect -t tcp -a 10.0.0.3 -s 4420 -n ngn.2014-08.com.example:nvme:nvm-
subsystem-sn-d78432

FCOZE. RDESICHEDET,

> sudo nvme connect --transport=fc \
--traddr=nn-0x201700a09890f5bf:pn-0x201900a09890f5bf \
--host-traddr=nn-0x200000109b579ef6:pn-0x100000109b579ef6 \
--ngn=nqn.2014-08.0rg.nvmexpress:uuid:1a9e23dd-466e-45ca-9f43-a29aaf47cb21

F7-1&. nvme connect-allZfFEHAL T. IRTOBRHEINIER—LAR—RIZEFEL X,
SERERZEICDVTIE. man nvme-connectd & Ufman nvme-connect-allZz&E L TL
TV

INZADERDNE . NVMetr T2 X5 L TlE. nvme connect 1< R®Dctrl-loss-tmoA 7
AV TEEINERE. BESRELLSELEY, CORRB(T 7 2 /L MEIX600F)) hHEE L
=%, NRIFHIBRSN. 7OvILAV(7 7N AT LD ERLAYV(T71ILSRT L)
ICBHICNE S, T7AIENTIE. TZ70IILD AT LR RARDERICYTV Y FENET,
CHNITEBELEXLVEETIEHD £HA. LD > T NVMetr 7 X7 LHIRR%A L THB#ZE
BEEITLENT AL SICctri-loss-tmoA T a3 V2 REITZI 2 EHHLET, 2D
ICIE ROOAR Y RZETLET,

> sudo nvme connect --ctrl-loss-tmo=-1

NVMe over Fabricsth 7> R 7 LZEFHEFHCFERATE 3L 51CT B ICIE. KRR MiZ/ete/nvme/
discovery.conf7 71 ILZ{ERL L. /NS X—R%Zdiscover AV RIZEL XTI (17.2.218

'NVMe over FabricZ —4 v FDiEt ] Z88), Tt 2Id. KD K SIldiscover AV K%
FALET,

> sudo nvme discover -t tcp -a 10.0.0.3 -s 4420

discover A< Y RMD/NS X—AR% /etc/nvme/discovery.conf7 71 JLICIBIL £95

echo "-t tcp -a 10.0.0.3 -s 4420" | sudo tee -a /etc/nvme/discovery.conf

IIS. nvmf-autoconnect—E X ZBMICL T,

> sudo systemctl enable nvmf-autoconnect.service
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17.2.4 ILFINZMIE

NVMeX A T4 TRILFINRMIBIZT 7+ )L TEMICE>TVWES, I ~O—FIDERE
DCMICA T2 a UHRESINTVBRIFE. NVNMeX XY JIENVMER S 14 T %77 )L M TX
IWFNZRTFNARELTERHELET,

IIWFNRZEBTB3ICIE. UTEFERTEE

RILFNADERE

nvme list-subsys

RIVFNZATNAZDLAT T bZHRIL £

multipath -11
ARV RICIEEBEEE—RDAHD. NVMeTILFNRTNA RZRRLE
9o enable foreignA 7> a>ZEMILTCIOIATY REFERAITINENHD LI
BELTLIETL, EFHICOWVWTIE, 181318 ZzofhoA Tz #8BLTLKE
TN

nvme-core.multipath=N
FF2aRNT—bNSX=F L TEMENS E. NVMeXRA T+ TIILFINZIHE
BICHED F,

Q FsE: TILF Rt Y F Ty FTiostatZERT 3
iostat AV R%ZEITLTH. nvme list-subsysTUX REINBIARTOIY FO—
IHRRINBVBEDLHD £9, T 74/l FTIE. iostatid. I/ODHEWVWITOVIT
NAZADIRTZ T IILRZLTHBRL £9, iostatT I RTD) TNARZRRY
BICiE. DAY R EFERALEY,

iostat -p ALL

17.3 NVMe over FabricZ—4"w DR E

1731 OAXRVRSAIOAT72RDA R M=)
NVMe over FabricZ—%4w hZRET BICIE. nvmetclidTY > RSV —=ILHARETY,
AV L=ILTBICIE. zypperzRITLE T,
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> sudo zypper in nvmetcli

nvmetcLiDIRED K F 2 X > kihttp://git.infradead.org/users/hch/nvmetcli.git/
blob_plain/HEAD:/Documentation/nvmetclitxt AWM S AFTE X 7%

1732 REFIE

ZKDFEIC. NVMe over FabricZ—4"w fDEREHFZEDHERLE T,
EBEIIV) —BETHRMINE T, BEITSICIE. dIY Y REFERLET, 7707 0%
—BICTBICIE. sEZFEALET, createxfERLTHLWA TSz FEERTE X9,

1. nvmetcli{ V250714 7T ZEEL X,

> sudo nvmetcli

2. HILWR—bZERL T,

(nvmetcli)> cd ports
(nvmetcli)> create 1
(nvmetcli)> 1s 1/
o- 1

o- referrals

0- subsystems

3. N\VMet 7 X7 LEZIER L £9,

(nvmetcli)> cd /subsystems
(nvmetcli)> create nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82
(nvmetcli)> cd nqn.2014-08.o0rg.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82/
(nvmetcli)> 1s
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
0o- allowed hosts
0- namespaces

4. FILLWR—LAR—IZER L. TEDR—LAR—XICINVMeT N1 XA ZHRELEF T,

(nvmetcli)> cd namespaces

(nvmetcli)> create 1

(nvmetcli)> cd 1

(nvmetcli)> set device path=/dev/nvmeOnl
Parameter path is now '/dev/nvmeOnl'.

5. LENCIER LT R — L AR—AZBMCLE T,

199 SREFIE | SLES 15 SP5


http://git.infradead.org/users/hch/nvmetcli.git/blob_plain/HEAD:/Documentation/nvmetcli.txt
http://git.infradead.org/users/hch/nvmetcli.git/blob_plain/HEAD:/Documentation/nvmetcli.txt

(nvmetcli)> cd ..
(nvmetcli)> enable
The Namespace has been enabled.

6. ERLITcR—LRAR—XZRTLET,

(nvmetcli)> cd ..
(nvmetcli)> s
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
o- allowed hosts
0- namespaces
o- 1

7. INTORIA MDY T RTLZERTESELSICLET, COBRMER. EFa)7r
RESNTRIETOAEITLET,

(nvmetcli)> set attr allow_any_host=1
Parameter allow any host is now '1'.

3. REDRIAFDHADERTETBLIICLE T,

(nvmetcli)> cd nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82/allowed_hosts/

(nvmetcli)> create hostnqn

8. INTOEENIcA TPV bz—EICLE T,

(nvmetcli)> cd /
(nvmetcli)> 1s

o- /
o- hosts
0- ports
| o- 1

| o- referrals
| 0- subsystems
0- subsystems
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
o- allowed hosts
0- namespaces
o-1

9. TCPENLTAR—4 vy b ZFEHATESLSICLE T, RDMAICIItrtype=rdmaZzfEHL
£,

(nvmetcli)> cd ports/1/

(nvmetcli)> set addr adrfam=ipv4 trtype=tcp traddr=10.0.0.3 trsvcid=4420
Parameter trtype is now 'tcp'.
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Parameter trsvcid is now '4420°'.

Parameter traddr is now '10.0.0.3'.

Fleld. 727 ANFryrIILZzN L TERAIEICTECENTEERY,
(nvmetcli)> cd ports/1/

(nvmetcli)> set addr adrfam=fc trtype=fc

traddr=nn-0x1000000044001123: pn-0x2000000055001123 trsvcid=none

10. Y7 RFTLZAR—FZVUVILET,

(nvmetcli)> cd /ports/1l/subsystems

(nvmetcli)> create nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-
f2b8ec353a82

=3

dmesgZFERA L TR— FDBMCHS>TVB L ZHRTIBLDICHBDF LT

# dmesg

[ 257.872084] nvmet tcp: enabling port 1 (10.0.0.3:4420)

1733 X—4 v rERED/NY I T v T ETT

ROAR Y REFERALTISONT 71 IILICEZ =4y FEREZREFETEE TS,

> sudo nvmetcli

(nvmetcli)> saveconfig nvme-target-backup.json
REZE/ITT BICIE. ROIAR Y F2fERAL T

(nvmetcli)> restore nvme-target-backup.json
REDREZHET D LHTETET,

(nvmetcli)> clear

174 BEDN—RI T TF7D;:

1741 #E

(=}
71N

—EDN—R 77 Tld. ELLEMESE D 1-DICHEHRBRERENNETT, XOZFEI> 3>
DEHBLEEZRBL. BHINTWLWBTNA AFIEIRAOVWTNAICHEY LaWLWHEERL
TS,
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17.4.2 Broadcom

Broadcom Emulex LightPulse Fibre Channel SCSIK 14 NZEH L TW3IFEIE. 1pfcE
Ja—ILDE—=T Y FEIVRAMEICA—FILERE/NTX—2EZEBMLET,

> sudo echo "options 1lpfc lpfc_enable_fc4_type=3" > /etc/modprobe.d/lpfc.conf

Broadcom7 A 7R 77 —LT T T7DIN—2 3 0H11.4.204.33UFTHZ e 2SR L £
o IRIED/N—2 3 > Dnvmetclis nvme-cli. BLVA—RILHDA VX b=ILENTWVWSBC
CHRRELTLLEEIL,

T77ANFrYXRILR—bZNVMeZ =47y b LTEMICT BICIE. BIMDE
Ta—INTA—RERETIVNELHD XTI, 7 XX, lpfc enable nvmet=

COMMA SEPARATED WWPNSEIEEL £, TITTR0xE EBHICWWPNZAHNLFT, ok
I, lpfc enable nvmet=0x2000000055001122,0x2000000055003344 FEE L £§, —&
TRINTWVWBWWPNDAD R =7y FE—RICRESNE T, 771 NF ¥ RILER— &
B—=Hy hERIFAIZV IR LTERETETET,

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 ETEMICEZ>TW
95

NVMeDBMICHE > TVWB e 2RI BICIE. ROOAYY FZERITLET,
> cat /sys/module/qla2xxx/parameters/ql2xnvmeenable

BRD1UI. NVMeDBRCHE>TWB I ZRL. 0IFEMICHE>TWE I ERLET,
RIZ. Marvell 72 TR T 7 —L 7z T7Hh P eH/N—2328.08204THB e xXRD
IVROENEFT v I LTHESELED,

> cat /sys/class/scsi_host/host@/fw version

%1, SUSE Linux Enterprise Server|iZxf L TEARIBEZRQConvergeConsoleCLI. nvme-
clis BLUAD—RILDEFN—2a > AV A M=ILINTVWBR e ZRERELET, e x
X RzERITLT

# zypper lu && zypper pchk

BHENYTFERESRLE T,
A4 M—=)LICEETB3EFEMICOWLTIE. XDMarvell L—HH 1 ROFC-NVMeD o> 3> %
S L TLIETL,
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e http://driverdownloads.qlogic.com/QLogicDriverDownloads_Ul/ShowEula.aspx?
resourceid=32769&docid=96728&ProductCategory=39&Product=1259&0s=126 #

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

17.5 FHHIEIR

nvme 1Y > K DEBEDFEMIC DUV TIEZ. nvme nvme-helpZ BB L TLZE L,
KDY > TIZIE. NVMed K T'NVMe over FabricDENH D £,

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 2
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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

TIWFNRMIBEIE. Y—NDERANNRAT R F2ELVOTNA IO L= O—
ST, EROYIEBENIZF/-WVWT. ACYEBFEIHBEIOVIRNL—STNA R EEE
TR —NDKEET Y, Zhid. BEE. FC (Fibre Channel)E1E % 7=1XiSCSI SANEBIETITH
nExJ,

LinuxJLFIRIF. ERICTHEZEMZE5X. 7O 7« TRER2F.ICEBEZz L ES, <
IWFNRLELNREE LUVERITINTVBR L. BEINIC. TN AEROBREMSMFESN. I/
OWRBEDIERUCBRBIEESNE I,

RILF N, EEOEEICH L THESEZRELEZ TN A LT N1 XBE
DEFICH T BMEEMEIIREL EEA. BREIF. S T-UVIDEIBMTTIZVIIC
Lo TRHINET,

18.1.1 RILF/NADHFE

ZARL=ST7LA

SANZA ML =% 0SAT7Y MIRBT 22D T RVBKVERDT7 77U v %
Oy rO—2)2wATN—RITT7TNA R, BE. AL—=JFTLAIZRAIDE &
V7= A—N—#EEZRmATVWT. YILFNRUNEBEHR—KNLTWEY, hZF
TlE. 79T T /NN T (T =LA —N=)AL—=STLAELOTIT0 T 70
T4 7(A=—RNSOIVNZARL—=CT LA IBRBIENTWVWE LT 2K SBEER
IFEAE LTIFELTVETH, 8&FF/N\N—FRT7x7ICE>THR—FENBZNRTIL—
TELUVT7 I ZREORFHRLBERISAT 8 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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INZATINT R
TILFINZARTY TDOA Y N—(BFILSCSIT/NA R) T, RAMIVE2—REEEBD
ARL—=URY a—A4(ISCSIEYy > a>DRmBIZ Y FRE)EDBICE T 2 —EDER:
EEINZATINA ZADERLE T,

WWID
'World Wide Identifier] T, multipath-tools TIFWWIDZEERL T, <ILF/N
ARV N7V TINTZIRELHZELANILTNA =L 9, WWIDIE. 5%
EARERT Y TREXFTIHENHD £9(18.1218 VILFNAT/NAZZB LD
WWID1 Z&H),.

uevent, udevi > bk
H—=RIICE>TA—HFRAR—RICEETNTCudevF T X TLICK > TUIEBEINE 1
R bo TNAZXDOEIMCHIR. £E7ONT1 DEEEITS &, ueventhER I N
F9,

FINA ALY IN—
REITOYITFNA RZERT B1=HDLINnUXH—RILDTL—LT—UTd, IVvITT
NA RIS BI/0EIFEREAZ OV IT NI RICVAA LI FENET, TNT
AXVEVTIEAR Y I EINBZBEDHD £, TNAAIYN—TIFHEDOAI R b
SOFIIMBERELET, CNIE TFNARAIYN—ARY b F21E TdmaRY
b EHBMEEINFT,

initramfs
FHEARAMT 7 AL AT LIE. CNFETOREDLH>T. THHARAMT + X2 (initrd)
COHFEINET( MEEAC R« BleE NJ— O XOHE] . 16.118 THEE
£ =BMHR),

ALUA
FAsymmetric Logical Unit Access] TYo. —HUISCSHEZEDSCSI-3TEASINTHBER
To AML—=URUa—LIKR, TEIFBRE(TIT1 T AZYNABE)TR—
EIIN—FITHRE SN TWVWBRER-BDR— 577X TEF I, ALUAIE. SCSIax >
FzEELTR—MIIIL—TELVZOREZITU L. R—bITIL—TOREZEE
L£d, SCSIZHR— b TBIRIDRA L =T LAITBEALUAD Y R—FLEFT,
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182 N—FDoz7HHR—F

SUSE Linux Enterprise Serverb’ 7 R— kL TWB3IARTDF7—F 7T F ¥ T. YILFNIA
BORSANELIVY—IHIERATEEY, 7OMDLZXBLARVRARRZ1/N&E TRD
FEAEDIILFINZAHIGA ML= N—R O 7TEMELE T, —EORML—27LAAR
A IRBOVILFNRLEERY —L2RMHLTVET AHXDN-—RFUTT7I=a7
IWeBRBLT. EOLSBRENBENMIRILTLIZTEL,

18.2.1 TILFINREEE: /N1 X< v /N\—ENVMe

LinuxicB 1T 23T ILF N ZMIBTRRD—RBRETIE. TNARAIYN—TL—LT—7
HERLE I, SCSITNARBEDIFEAEDTINA ZARZATTIE. TNAAIYIN—DY
IWFINZIBHDHE—ERRIEEREETT, TNTAIXYN—DIILFNRIEEICKERTET
HH. FRTY,

Linux TNVM Express] (NVMe)h—FRILHY TS X T LTIE. A—FRILTIILFI/INRIIEZE %
1714 TICRELFT, BESRTEENIEEITNTVNVMeT N1 ZADEBREA —/N—Ay R
D CORETERINTUVET, R4 T« INVMeTIILFNRMIBTIEA—HFAR—X Y
R—F 2 MEFRETY, SLE15MUE. A T TILF/INRNEBHANVMeTILF NI T/NA R
DT T AILMZESTWED, EEHICOWTIE, 172418 [2)LF /N 20032 | #8BLTLE
TV

CDETIE. TNAAIYN—DIINFNAELIVEFDI—HIR=XAVR—%2 K
(multipath-tools)ICDWTEHBAL £ 9, multipath-toolsid. R4 7+ FDNVMe<T/LF/N
ZABEHBEEMICHR—F L TWET (181318 2o T 3> #8H),

1822 RILFNRMEOI L —T7 L1 BERH

TNA ALY IN—DIILFINRF—RRIVBFEMN T, VILFNIATNA ZDRETHRERC
CiEe BLARILTFNA Z(SCSIHRE) D A—ILICL>TIHREEINZ e, TN 7ON
T4 DEHDELARILTNA X% (REBICEBRZTNAATIEBR)BE LAY a—LADERS
X ELTCRENICHETZEDHTT,
multipath-tools/N\w T —JERNVABSSVERBTA ML =7 LAz LE T, i
. LEARINL—VEFBICRHLTT 74 MREDVEAAFNTVWET, SHEADX ML —
CTLADN—RIITT7RFaXYbZBRLTLEEIV, LinuxDTILF /N ZALIBEETE IS5
L THMBOEREEZRIL TVWARIAEHHD XTI,

FRALTWAR ML =7 LA DMAAAREICEEZERAT IHNENDH 3155, 18.818
(CILFINAERE) Z2BRLTLIEEL,
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O == HxABON-RY T 7 IONTICET ZRERE
multipath-toolsiCid. ZL DX ML =7 LA BOERIREDBEAMAENTUVED,
HBIZASL—PHMAICCDOES BERREDNFEI S LIF. TOIML—UHMm
DR YA D dn-multipath CRMmET XA ML ZEKRLEFHAL. ROAHZFDES
fm Cdm-multipathDERICEA L THREIERPHR—FZ1T5 2D TEKRLEFHAL - Y
H— MEBEOERIC OV TR, AV ADRF XY MESTBRL T,

18.2.3 HBEDN—RKRITT7N\VRSEZQRBEYTEZIARL—IF
L1

HBNZADSRDNRICT T—IA—N—FB3ODEHEIAT Y FPIRECELSZT
S—UEFENBERIANL =T LADHD EY, TNOSOFHRAE IV RPUIRSE
(& LinuxA—RILDN=—RITT7NYRIICE>TEEINTUVEY, RFDSCSIR L —
ST LAIE SCSHEETERINTLS TAsymmetric Logical Unit Accessl (ALUA)/\— R
DT N\NYRSEHR—FLTWVWETY, ALUAICIIX T. SLEAZ—=RJLICIZNetapp E-Series
(RDAC). DellEMCCLARIIONCX77 LA 7 73). ELUVHPOL AT LADN—RFRTTT/\
YRINFENTULET,
LinuxA—RIL4ALBETIE. IFLAEDT LA (ALUAZEHR—FT23IRTDOT7LAEED)
DODN—RTTT7NYRSZLinuxA—XRILTEEREL X9, EHIZ. ThThOT NI X
PMBRHINBEZICTNA AN RZED2a—IIPAO—RENBZLEITTY, COEH
I&. multipath-tools/N\w o —IWBYIRERE T 7 AN ZA VA M—=)LTBELICEH>TE
WLET, TNARNYRTIE FEDTNARIZTREYyFEINR . BEETERILRDZE
ED

183 VWILFNRUMEOTZ=Z>T

TILFNRIOV ) 2a—2a3> DT VFBICIE. RIBEBOHA RS IR TLETL,
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18.3.1 HiHESRMAF

o VILFNRUMBWROT/NA RICERTZAML—T7 LA Ty TILF/INZANED
HR—EFINTUVBRELHD F9, FEMICOVTIE. 1821 N—RD T 7HHR—
b ZEBLTLLIET L,

o H—NDRIAMNRTA AL TAVIRIL—=—SFTFNAZRONZRAY M O—S/
ICEHOYIBNZADEFEIEL TVWARIGEDHA. VILFNRNBZERETIHNELNHD X
ED

o —EDRAL—TFTLAICDOWTE. 7L OIS KURIET N ADTILFINR
IR BB TR3T-ODMBEDVILF/INZAMIBY T I 7HER VA SIREEINE T,
CDHEIF. RUADIERICESDT. ENESDTNAADTILFUIEBZZEL TS
Lo

o REMLIRIBTIILFNRNEBZFERT 355, JILFNRLIEBIL, RS —NERET
FEHINET, TNATRADIILFNRUNEBZHZELTHSE. TNARAERETFI T
VICEIDYTTLETL,

1832 NRILFNADA VA S=ILEAT

AVAM=INEAFIE W= bFTNARAZWNIBT BHETRAINE T, 18418 [Z)LF/V
2 27 N TDOSUSE Linux Enterprise Server® -1 >~ Z k=)L) Tldg. 1> X =L ZEIE
AVAM—IIBICTSFIFLRRENMERINSZHAEICOVWTEHBAL TWLWET,

18321 NIFNADIL—rT7AILY X T L(SANT — )

W=b T 7N RATLIITILVFNRTNARLEICHD T, CHNITEE. T4 XT7DHL
H—/N\TSANA L= DHEFERTR5E5 TS COEIDIBI AT LTI, EBERICTILF
INZADYR— DU EBET. TILFNAUNEBZinitramfsTEMICTZHRELHD £,

18322 O—ALTARIDIL—bT7AIL AT L

W= b7 7MLV RTFALABLVBEICE>TEZEDOMD T 7L RFL)NEO—HILR b

L—S(BEET7RYyFENTWBSATAT+ T, O—AJIRAIDRE)IZCHDEFTH. CDIX
TLIERILFINZADSANZA L= D7 7AWV AT LZEMNMTERALET, COYXTLA
1 FNERDIDDAETHRETETET,
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O—AT4 RAVBADIILFNAELY Ty T
ITARTO7TAVITNARIO—HAINTA RTZFUCIILFINAIY TO—EETT,
IW—ETFNARUE NZADLIDLDBEWVWT A T L—RIILFNRAIY T LTRRINE
9o YaSTICK BHHAS R T LAV A M= ILHRIZRILFNREBLEMICKR D . TDK
ENMERREINE T,

O—ALT1 ROZRILFNZADSEANTS
CDERETIE. TILFNRLIE (LinitramfsTEICHR>TVWETH. IL—FbFTNT X
IETILFNZIDSBARBICREA SN E I (18.11.178 multipath.conf®blacklisttz ¥
P3rv) 28R)., FIEL8.L 1V F—ILRICIL— T+ RTDTILF/INZILEZ FSH
ICe 5] TlE. COREDEY FT7y THEZHBLTVET,

initramfsTIIFNREZEBEHICT S
YaSTIC K BHHEY R T LA Y X h=ILHICTILF N RLEBELREMICHR > TLWERWE,
DYy cT7YTHMEREINET, CORTEIIHDEDIEIZTY, KbDIC. AT 3
COWTNHEFERA TS EZRETL TS IEE L,

1833 T RUEBEXRRY

B —R/NX—=F1 DSAN7 L1 EBY — L EZ G CEROA L -7 L1011V
71— XR=FERLT. BEBTNTARZERL. ENSZRAMIEIDHETE YT, MAITEI
DERBIHREZELCERELTLLETL,

RITHFDHER FTHRY 2a—LDBIMWHENTEE I, EEEZEHT BICIE. SCSIZ—
Ty rEBIAFXFvY> L. RAMTYILFNRNIEBZBRETDIVENHZ55DHD X

Yo 18.14.618 TFHHETNA ZADZAF vV (BRHHLL) ZBRLTIEET L,

Q g atL—oTOtvy

—EDTA AT LATIE. ANL=F LA MNL=27Oy Y %EFERBLTERS
TawOBELEYT, 12070y BN 7070 TRD. 512070y Hi&
[EEANRETZIETNYITeRBDFEST, NP TR ML= FOtwyHICESELTV
3158, BROLUNARRIINABVD. RRIFINZINT7I7EILELS58T3LI/0T
S—hRETIHEELHD 7,

TARIVTLAICERORI L —2FOy A H25E81F. 772X LVWLUNZFR
B237 07478 AML—=7OC Y HICSANRA wFHEHEL TVWE X NI HE
AL TLIETEL,
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1834 VI JTT7RAIDCEMBANL—SR RV D

TILFINZAIEBIE. SCSITNA RABREDEEANBANL—STFTNAADLEICEY Ty TS
NEY, VILFLAVORML—=—URZY I T JILFNRNBIIBICETILTIYTY,
Y7 U T 7RAID, HEAR) 1 —-LEE, JOVITNAIDBELREDEDMDL 1V
& JILFNZRNEBO LICERSNET, LA >T. BHOI/ONRZHFESE, VI U
TRADTHERFENE TN XIE. £, VILFNRUEBRICKRELTHS. VIRDITT
RADTNA RE L TR T DREDH D £75

18.3.5 SRV Ua1—>3>

A=Y —ROUZRZ2) > JEOEATRA%Y ) a—avid. &/ —RETYILF
INZAEBH —EXEZR—IE LTERITINET, &/ — R LED/etc/multipath.conf7 71
IWHDOBEHERED . V7 RRZEETHE—THBLDICLTLIEEIL,
RIUVFNZATNAZDBNIARTDOTNA ABTECARTH B L SICL TSV, FHHICD
WTIE. 18.1218 [WILFI/INZATNA ZAELIUWWID) ZBBRLTLEEL,
LAN.EDF /N X% = 5 —1) >%§ 3DRBD (Distributed Replicated Block Device)&r]
MY ) a—>auid. JILFNRLIEBER—IELTEITEINET, EHDI/0ONAZHF

5. DRDBY J 2= 3 > TEREFEDT/NA AT IS, YILFNRNEBAT/NA XA %ZHREL
ThH'5. DRBDZREY 2HENDHD 75

pacemakershda ¥ 7 x> Y JICHEBRA N L - R FERTZ ARV I RO T
ERHICRILFNNIEBZERT 356 FHAERENUETT, FHlICDOVWTIF18.9.218 &
AL ENTE = NTOF2—H1)o— ) ZBRLTLLEEL,

18.4 WILFINRI RXFTLTOHSUSE Linux
Enterprise Server1 > XA ~—JL

RILFINAN—RD L T7%ZEFE T A7 L TSUSE Linux Enterprise Serverz 1 > XA k=)L 9§ 3
TeDICHERFRGRA VA M—=ILINT X —=RIEHD £ Ao
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18.4.1 EGINTUVWAIILFNRTNARZERBLAEWVWTL VX
k—JL

BTVYILFNRSANTNA R Z L AT LIEMT 2 e zBME LT, RAIICFabrick X
FL—CREETICO—NIILTARITA VA M=ILEZRTLIEVWEEDRHD XY,
CDHEE. A VA R—=ILIE IEVILFNRAATLETOA VA R=ILDOLSITHITL

£9, 1A F—JL#&. multipath-toolsh' M VX b—=JLENFETH. systemdtF—E X
(multipathd.service)lFEMICED £9, AT LI, 183221 O—H)LT74 27D —
T ALY 2T L) @initramfs TYILF /N2 ENICT 2 THELTWAELSICRESNE
9o SANN—R I 7%ENMT 3HiIC. multipathd.serviceZB®IC L TEENT Z2HEHL H
D%d, JL— T /N1 REBIC/etc/multipath.confiCblacklistTY MU EER TR %S
BHLEI(18.11.178 Imultipath.conf®dblacklisttz 7 3 ZEHE),

1842 EHZEINTUVWABTILFNRATNARICKDAI VA=)

AVRAR=ILERICRILTFINRATNA A AT LICERINTWSIEE. YaSTik. EOF N
A 2%ZEEHL. N—=FTa a3V TRT—JICABHIIRILFNRZBRNCTEIHhESh =&
BREZRYTIT7YvTI4VRODERRLED,

LATLICIETILFNAN— Rz FHE# N TVWE LS T,
YILFRZERSICL £

BN | LR ()

COZ7OYFET TWWR ) Z&IRT 2 C(FRHERE). 1A M—JLIE18.4.118 HEGEATL
HYIFINATNA ZEFERLEVNA A F—)L) OKSICHFEITLET,. N\—=FTa>a=>y
AT—U Tl BTIYIWFNAIY TO—BICH 2 TN\ Rz FERMRELBVWTLIETL,
RILFNZROZ7OYTRT NIV ZFERT B, 71X F—J)LHICmultipathdH’EITEI 1
9, /etc/multipath.conf@blacklisttzo > 3 >ICIET /N1 RIFEMI NG W=D, /N—
T4V DAATATTIETRTDSCSITFNA ZBELUDASDTNA R(A—HILT 1 X
VEBU)DIILFNZATNA R LTRREINET, 1A M=JL#R, 1832118 Y)LF
INZADI— T 7L ZAT L(SANT — k) THEALTWB L SIS, $ARTDHSCSIF/NAT X
BELXUDASDTNA ADMRILFINZATINA RO £,
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FIE18.1: 1 Y XA F—LRICIL— b T RTDIILFNRNEBZERHICT S

212

COFIETIF. O—HILT4 ATICAVAR=ILL. 41 YR M=ILHRIZTILFINZAL
BEAEMICLIECEZBELTWVWS D, L= TN RIERILFNRRLEICHD F£T
B 183221 TO—HWILTAXIDIL—bT 7L RTLl DO—HILT« RI%EX
ILFINZD5ENTEZTHBELTWAELSICOATLZEY R 7y FLIEVWEZZTWL
95

AT LEFARTO—HILIL— FFINA ZAD/dev/mapper/.. . BRBEIEL. %,
TNAZADBRILFNARY TTHWSEICHIHEL TVWEBRICBESHRX £9(18.124
B TIILFNZATy TOEE] 281R), ROOAYY RERTLTHERIEOIN S A
WSS, BEZEATIHLEEIHD FE A

> sudo grep -rl /dev/mapper/ /etc

dracut®by-uuidX#E 7T /N1 AR > —ICHYID B X £ (18.7.4.218 TlinitramfsDk#HHY
a7 INA 2% ZBR),

> echo 'persistent policy="by-uuid"' | \
sudo tee /etc/dracut.conf.d/10-persistent-policy.conf

IL— R FNA ZDOWWIDEREL £7,

> multipathd show paths format "%i %d %w %s"
0:2:0:0 sda 3600605b009e7ed501f0e45370aaeb77f IBM,ServeRAID M5210

CHOOARXVREER[TIRE. IRTDONITNA X, ZOWWIDE LUR VA /B FRDIE
wWHAEAINET, IL— T /NA X(Z ZTldServeRAIDT N1 R)ZBAITE DL SIC
O FxEd, WNIDEXELXT,

. RELWWIDZEER L T/etc/multipath.conf (18.11.178

Mmultipath.conf@®blacklisttzZ > 3> ZBRB)ICTSvI VI NIV M ZER
LET(XECNSDHREZHERALBEVWTLLIZTW),
blacklist {

wwid 3600605b009e7ed501f0e45370aaeb77f
}

. initramfsZBEEL £,

> sudo dracut -f

L BEFLET, IEVILFNRIL— T RIZERAL TR TLDESHLE T,
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185 VWILFNRI R T LTOSLEDEFH

SRATLEFVSAVTEHTIBE. 7y TIL—RAARI BB X051V TD
7y FTL—F1 OFBICHKE> THRITTET X7,

SRTLDFAT A VEHIE. 18418 [VILF/VA 27 L TOSUSE Linux Enterprise
Server-1 > Z k=)L) THAINTUVBIFHRA A F—ILEBTUVET, blacklisthiZL)
fcd. A—YHRTILFNIZBMCTR L. IL— T NI ZIDBTILFNRTNA R L TR
RENFT(TNDTILFNITNA ATHWSEDERK), EFFIERICdracuthiinitramfs
EBETZIELE. T F O ATLICRRCNBZ AN =PRI CIFBRBRZINL—U R
Ry IDRERINE T, 18.7.4.218 linitramfsDxiGi7a 7 /N1 2% $E&TV18.12.41E 2
IWFNZZTy TDERE] ZBRLTLEEL,

18.6 VILFNREEY—I

SUSE Linux Enterprise Server® < JLF /N ZAIEDHR— ME. Linux Hi—RILDF /N1 R
IYN—TILFNRETa—I)LEmultipath-tools T—HFXAR—X /Ny —JITEDLVTL
£7,

—MREV T ILF N RAIBHEREIZ. TN ARy N—=DIILF/NZX(DM-MP)EZa—JLIC&>T
MIBESNF T, FEICOVWTIE 186118 [N 2Ty N—TILFNZAEDa—)L) 28R
LTLETL,

Ny —>multipath-toolsd L UkpartxTld. BEINAERHE T IIL—FbZ/KS Y —ILH
REINATVET, V—ILZRIIRLET,

multipathd
TIWFNARYy Tzty b7y ILTERTSZT—E. BLUOT—EV7OLREE
E923AXVRIAVISA4T >V bo 18.6.278 MultipathdT—E> ) ZBBLTLE
T,

multipath
TILFNRBERBO IR RS2V =)L, 18.6.318 Imultipathd V> F] 2L
TLIZE L,

kpartx
IIWFINZATNAZAD TN—FT4> 3> ZBEBITZHOAV R4 —
JUo 18731 TRILFNATNAZADN—T1a>rbLUkpartx) ZBRLTLES
LYo
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mpathpersist

SCSIDKFGM TR EEIETDZ-ODIAT I RSA Y — )L, 18.6.418 TSCSIDKEH
HTFHE K Umpathpersist) ZBBLTLETL,

18.6.1 TNARAIYIN—TILFNAEDa2—])l

FTINA R YIN—TILF /XX (DM-MP)E> 2 —)L(dm-multipath.ko)ld. Linuxic—H&HI%
TILFINZALIBHERE R 1R L £ 9, DM-MPIOIL. SCSIT/NA XH K UDASDT /N1 RITH L
TSUSE Linux Enterprise ServerTYILF N RBZITOBICHREINZ Y ) a2—>3 >0 THh
D. NVMeT N1 XICHFERATEET,

Q i NVMeF /N1 RUCH L TDM-MPEERT 3
SUSE Linux Enterprise Server 154f%. - 7+ 7NVMe<JLF /N RALIE(18.2.1158
(2ILFINAZE: TNA 27w /{—ENUMe] ZBEB)HNVMelCxt L THEIN TS
D, 77 MTERINE T, R1 T+« TDNVMe<ILF /N ZMIEZ FhIC L T,
TNAZAIYN=TIFNZATHREAT BICIEEEHESE). A—FRIL/INT A —FZDnvme-
core.multipath=0%ZEELTIT—FL X7,

TNAZAIYN=RINFNZAED2a—ILIFRDRZ AT ZNIEBL T,
* VIT4 TNRITN—TRHDOEBDONRICETF 2RI %0

« NZAFNAADIOTS—%EHL. ChH5EBELY—2 L. /ONTNBEICEESN
BUE ST B

c TIOTATNRIIN—TDIRTONATEENRELICEZIINRT I —T=2H0E
ZBo

e INRTONRATEENRELILIGE. REICIHLETIILFNRTNA ZADI/0O%KBEHE
BFRIFN/0ZF 2 —ICAND,

ROBZZXIIE TINA AT YN—DIILFNZIES2—I)LTIEA <. multipath-tools/\
=202 —HAR=—IAVR—R Y MIE>TUIEINE T,

e EALRML—STNAZRANDIEIERNREZRTITNARZREL. ENH5H ST
FINAIYTHETETILT B,

o PUTWABTONTA ZBHEDODNATNA RENRTIL—TIZIRET %,
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e NATNARET VT4 TICERLT. BEEFIIBA VXY EIFET,

o NZATNAZADBIMEHIFREZERT S,

e TNARAIYN=TILFNREZa—I)Lid. Ty b7y THELVRIERTEDI-OHICFEE
ICERTE33 A1 U271 —XEIBHLEFE A

multipath-tools/N\w 4o —JMOAVR—RY FOFEFMICDOWVWTIE, 18.6.218
"multipathd7 —E > ZBRLTLEEL,

Q xsE vILF AR B<CREE
DM-MPIOIZ. TN ZBEKDEZ(X T4 7IF7—%HE)TIEHRL. TNAIAND/INZAD
BENSIYRTLZRELE Y, TNAM REBFDOEFIF. LTUVT—2 a3 BlR0RA
ETHSHEDBD XTI,

18.6.2 multipathdT—TE>

multipathdid. EHLINUXT/NAT A YN—DIILFNRICETZ Y b7y TOREEES
PTYo THIFEFE. systemdt—E ZAmultipathd.serviceZ B L THBEINE I (18.7.118
RILFNZIY—EXOBEML. &EF. BLMMELE] Z28BR).
multipathd( I RD IRV ZRITLEFT(REICL>TELZDDHHDFT),

o EEIFF. NXTNARZBREL. BELIETNAZADSTILFNRRY T=2tzy 7Y
TLET,

o ueventB LUTNA AT YN—ARY M ZERL. BEICISCTIILFNZRTY TTN
ZAXVEVSTDEBMPEIRZTWV. JT—ILA—N—18EXx 37— IL\y UigE%
BRL £95

e FILWNZXTNA ZIDEHEEINZ e <ICHLLWIy T2y b7y FLETS

o —EDRBBTNRATNARZF v LTEEEZZRHL. BEN/RELIEZENNRZTI
LTEEICR TS EICIIERTIEET,

e IRTDONATEEHNRLE LIIZE. multipathdlXZDI Y TEEMICTEH. £
RYTTNA A EIRERB T2 —F5E—RICUDEZET,

o NZREDZEEZMIBL. BREIZISLTNRTI—TOYDEZ £IENNZAOBESIL—
HMeziTWE D,
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e NX%ETZXLL. TEDFDOD) KEDED, NADREDNEFECEEDOBTUIDED
BALEBRE)DESDZHERL £,

o REINTWBIHBE. NAT/\A A TSCSIDKGHETFTHF—2WIBL XY, 18.6.418
FSCSIDKHI R FHE & Umpathpersist] BB L TLIET LY,

multipathd Ti&. AXYRZA>DISA 7L THEMEL. 122 F5 0747
RERITT—EVICKETDZIETOAY Y RZMIBLET, 7T—EVICOY VY RZXETZ—
R AREXIERDEHED T,

> sudo multipathd COMMAND

W,

> sudo multipathd -k'COMMAND'

BERORED IV FZ2XETE3NEINE—FOIHDET,

> sudo multipathd -k

@ 750 multipath & multipathdZ ERFEIE S 2 574
%< OmultipathdD <> RICIE. multipathEZFIT >V RAHD XY, 7L X
I&. multipathd show topologyD#E{Fimultipath -LLDEIELRIL TY, BEELE
F(F. multipathdd 37> R TIFEITHDmultipathd T —E > OREBREERELED
H2DICH LT, multipathTIZA—FRILE L VI/ORIED SIBHREZBEHZEISE TS LT
ED
TILFINAT—EVHRTHETHZHE. multipathd IV REFAL T AT LE
EEITHIELEBEDLET, COLSICLBVE. T—EVHIREZEICTLASI B
BICRIGT2HEDHD £T, HRICE>TIE BREINLEEZT—EVTIICRE
S LFd, multipathlid. ZITHFDT—EUHEHIND E. Iy TOEER TS v
DaRCEEMEDHZ AT REmnultipathdlCBEINICEREL £ 95

TEDU X +TlE. FEAEENSVmultipathd Y > RICDWTEHAL £,

show topology
BEOTY 7 hROCELIVOTONTsEZRRLE T, 18.14.218 Z)LF/VRI/OAZ
TR 2DHR)] ZBEBLTLEEIL,

show paths
REBMDNRTNA RERRLET,

216 multipathd7—F > | SLES 15 SP5



show paths format "FORMAT STRING"

T 4= v bXFEH%ER L TREBHNDNRTNA Z%ERRLET, Y R—rETNT
W37 +—x v MEEFD X+ ZRTTBICIF. show wildcardsZfERA L F£75

show maps
RERESNTVBIY TTNARERTLET,

show maps format FORMAT STRING
T+#—X v bXFF2FERAL T RERESNTVWBIY TITNARZRRLEFT, Y
R—FINTVWE T +—T Y MEEFD X M ERRT BICIE. show wildcards %
L&,

show config local
multipathdhMER L TWBIREDHREEZRRLF T,

reconfigure

BEI 7 MINEBHAAA L. TNATRZEIFv> L. Yv7ZBELY 7y 7L
£9, ZHidmultipathdDBEH EEXNICEL T, LW DD DA TS 3 VIIBIEH
LBVWCEETETFEFEA. cNBICDVTIFRZ 27 L R—J Omultipath.conf(5) T
SBBL £ 9, reconfigure AN Y RERITI D L. ASHDALETCEESINYY ST

NAZADAHHBO—RINET, IRTOYY TN AOBO— RZ®@HIRTTBIC

I&. reconfigure all%{#H L £ 9 (SUSE Linux Enterprise Server 15 SPAL[E THER T
TEI, UgID/N—2 3 > TldreconfigurezZEHAL TIRTOIY Yy FZ2BO—RLT

WE L7k

del map MAP DEVICE NAME
BEDIYYTTNARABELVEDN—T1>a V= RERERLTHIBRL £9, MAP
DEVICE NAMEICIZ. dm-0REDT/INA X/ — K%, WWID. 73Xy T&%EFEHETE
x99, COOATYRIF. TNA R=ZFEAPICIFKEBL £7,

switchgroup map MAP DEVICE NAME group N
BEDHIEL > T v I A EFODNATIL—FICYDEX £ (KFEIF]). Cnidk. FH
Jx—IIN\y I ZFERTZITY LIS LTERTY (1891 T x—)L4—/\— 517
Fl. BLUVT7z—INYIBDR)D—DRE] ZBH).

INZADREDEE., Fa—DOEMMLELIFEMMLREZRITTETS2IAYRBHHD XY, M
ICDWTldmultipathd(8) &L T 72T LY,
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18.6.3 multipathd<¥ > K

JRILFNZADE Y 7w 7IXIZIFEH TmultipathdiC K > TIEBEINE TH. multipathd
AL L T—EOEEX XV TERTY, cOOXY ROFEAFAZRICRLET,

multipath
NZATNAZZBHEL. IRTORENYILFNRRY T2/ ELFT,

multipath -d
multipathlCBITWETH, v Tzty c 7y FLEEAGEITEE).

multipath DEVICENAME
BWEDTILFINATNA ZA%EHREL £9, DEVICENAMEIE. T /N1 X/ — R%(/dev/sdb)
FETNA RES(major:minor7 #—<X W R) TAYN=NZXTNA A ZRT N
TEET, Fld. WWIDRTILFINRTY TOEETHERTEET,

multipath -f DEVICENAME
TILFINARY TELIVCEDN—T4>a>oIvEIT=HRERR(T7Fva) )L
¥9, TON—FTaa>oLWFhhxizid<wy 7HERBOHEE. COIT Y Ridk
B{L &9, DEVICENAMETER TE 3 EICDOVWTIE EREZSRL T IZE L,

multipath -F
ITRTDVIWNFNARY TELVEDN—T142aVIvEVTZHRERBR( 75y
a1 )LEY, Yy = FEREFRDBE. COOXY RIFEBRLETD,

multipath -ll
REZBESNTVLWBRIARTOVILFNRATNARDRAT—E2IABELO RO ERTL
F9, 18.14.218 TT)LF/INRI/ORT—H AN #BBLTLIET L,

multipath -ll DEVICENAME
BESNTEIXILFNITNAZADAT—RRA%RRILET, DEVICENAMETCERATE 3B
ICDWTIEERZSRL TSV,

multipath -t
TIWFINZADREBN—R I T7T—TNET VT4 TRBEREZRRALET, RE/NT
X—AZDFMICDOWLTIE. multipath.conf(5)EEBBL T T L,

multipath -T

multipath -t <Y FOREECBTVWETHA. RAMTRESINIEN—RT T T7—
TBRN—RITT7IVRIDIEERRLET,
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VAT avICEoT. HADEMLANILDHEIEINE T, IBELBEICE> T, /ete/
multipath.conf@verbosityA 7> a > EEFEINET, 18.1318 24T 3
v EBRLTIETL,

18.6.4 SCSIDK#KH A F#I$E & Umpathpersist

mpathpersist 1—7+ U7 ZEALT. TNA1AIYN=TILF/INZADT /N1 X TSCSID
KB FHZEEEL £9, KENRFHNZITO L. SCSIOHEBIZ Y bADT 7t ADNF
EDSCSIAFI =S IT—RICHBENE T, VILFNRARETIE. $EER) 2a—LTIRTOLT
BEEGFH (N R)ICA L FHF—Z2FERATICNEETT, EOLSICLABVE. HBINZT
NA ZATFHEERT 3 EHDNIATI/OZS—HEETZIHENHD X9,

CDIA—T+ )T+ % /etc/multipath.conf7 7 JLDreservation keyBMCHIZFEHRL
T. SCSIT/NA ZADKFEHBFHNZRELE T, COF T arvHRESTNTVBIHEE(D
#). multipathdT—E I, FIL B L7/ FIFER LN RICDOWVWTKEMNATH
#FTvILEY,

CDREMIE. multipath.confDdefaultstt o> 3> Fldmultipathstto S 3 VIZEBIIT
TEY, fi

multipaths {
multipath {
wwid 3600140508dbcf02ach448188d73ec97d
alias yellow
reservation key 0x123abc

}

KGR EIRICERARI8ER I AN TOmpath7 /N1 XIZ¥ L Treservation key/N\T X—& %
RE L7-%. multipathd reconfigureZEHL CHREXBEO—RLET,

@ JEEC: fFF “reservation key file”
5B TdH B reservation key fileH'multipath.conf@®defaultstto S 3> THE
HAEN 33548, mpathpersistZ{ER L T/etc/multipath/prkeys 7 7 1 JL TFHIF—
ZENICEETET XD,

S, YILFINRAT Y T TGN B FHNZNIET ZEOSEDDHETT. CDAE
I&SUSE Linux Enterprise Server 12 SPAO'SERATE £,
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mpathpersist A< > R%ER L T, SCSITNA XA THEBHEINTWVWATILFINIAIY TD
KN BFHZEVEOE THREL T, FFMICDVLWTIE. mpathpersist(8)DN¥ =27
IR=DEBRBRLTLCEETVD, COAVYRIAVA T aolde sg3 utils/ Ny ir—2
MDsg_persistDF T2 3>V ERBLTY, sqg persist(8)DYZaFILR—TTlE. CDOAF
I3 VORERZFMICEHBAL TULWET,

RDOBFITIF. DEVICEIE/dev/mapper/mpatha’t &y T/NA A Y N—DIILFNITINA X%
ALTWET, FEEDIAXY RIF. AP T LK TILDICRWA T g eHIURMLTW
£9, IRNTDOA T 3 >ICIF. mpathpersist -06S 123abc DEVICED K SICINFDEH:
XFEHhFTENTVE T,

mpathpersist --in --read-keys DEVICE
TNA RIBEINTVWBFTHF—ZHAND £7,

mpathpersist --in --read-reservation DEVICE
TINA ZADEFDOFHNZRTLF T,

mpathpersist --out --register --param-sark=123abc DEVICE
TNAZADFHF—Z2FHRLEF T, THUTED. RXAMTIRTOI_TEEMF(NZT
NA )DFHF—HEMETNFE T,

mpathpersist --out --reserve --param-rk=123abc --prout-type=5 DEVICE

MRIBEHRLIcF—Z2 AL T. TNA RDE A T5(5HEDHDHMEZT:AH)DFH%Z
ERL £ 9o

mpathpersist --out --release --param-rk=123abc --prout-type=5 DEVICE
TINAZXDRA F5OFHZRBL F T,

mpathpersist --out --register-ignore --param-sark=0 DEVICE
MEIFEEL TVWEFNF—Z T N1 XD SHIBRL F T,

18.7 WILF/INRWIBAS 2T LDERTE

18.7.1 VILFNRY—EXDOEM. EF. HLUELE
TILFNAY—EXZBMCLTT— MRS T ZICIE. ROOAI > RERITLED,

> sudo systemctl enable multipathd
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RITPDL AT LATHY—ERZFEFTHIBT BICIE. ROKXSICANDLET,

> sudo systemctl start multipathd

H—EXZBRATBICIE. ROELSICANDLET,

> sudo systemctl restart multipathd

IFEAEDIRAT. T—EXOBRIIFAETY, HiCmultipathd|lCREZBO—RIE3IC
I ROV RERITLETS

> sudo systemctl reload multipathd
H—ERADAT—RAZHERTBICIE. ROELSICABDLET,

> sudo systemctl status multipathd
RiTEy>a>YORILFNRY—ERZEFEIETRICIE. ROOAYX Y RFEERITLET,
> sudo systemctl stop multipathd multipathd.socket

H—EXZFELELTHEFEOVILFNRAR Y TIFHIRINEFEA. XEAY Y TZHIRRT 3
ICIE. ROOAR YV REEFTLE,

> sudo multipath -F

Z&E:multipathd.serviceZ BICBRICLTHEUWVTKL 7‘:“:5 LY
TILFNAN—R Iz 7%EL AT LTI, multipathd.serviceZ EICHBMIC
RITLTHELL I zRBS<BHOLET, COH—EXIE systemdDV 7y b7 774
R=2 a3V AANZZALEHR—FLTUVETH. COXNDZILICKIEFETZZCIEHE
HLEEA. COH—EXDENCR>TWVWDR L. IILFNRT Y FISEEFRICEY b
Ty TENEHA

Q izt vLF RO EML
LEROEZICHEMDMDO ST VILFNRZENCTIRENH I 5E (T —RNN—FT+
DIINFNRNIBY T LI T7Z2BATRRE). RDESICEDET, VILFINRT
NAZADN—RIOA—RLIN=BBE AT LTEALTVWARWI 2R LEY
(18.15.218 T¥ N1 ZEROMEDIERE Z&R),
MEOY 27 LT =R LTOHA] JILFINRILIBHEWMICT SICIE. A—RILN
ZX—ZDmultipath=offZzFHAL XY, CNiF. T— X FLLinitramfsDiE7
ICHELET, COBA. initramfszEEREITIMNEIIHD T A
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multipathdf—EX%Z MEAWIZ) ML T SBROVRTLT—FTIOY—E
AHFEBINBVELSICTBICIE. ROOAYY FZRITLET,

> sudo systemctl disable multipathd multipathd.socket
> sudo dracut --force --omit multipath

(RILFINRG—EREENEIZBEMICT D& FITIEM T initramfsZBEEL TL

TV, EFMICDOWTIE, 18.7.418 TinitramfsOEHPREDHE ) #8BL TS

Lo )

MultipathZ FEFITRITTRELIICH] YILFNIXTNA ZADRESNBWVESICT
31813, initramfszZBEFE T 3HIIC. /etc/multipath.confDREICRDITHENM
L£7,

blacklist {
wwid . *

}

18.7.2 <ILF/INRAIBASANT /N1 X D%

SANTNA ZADIILF/INAI/O%ZKRET BHIIC. BEICIHL T MDKSICSANT/NA X %4
L TLET L,

o RYADY—)LT. SANFNAREHREL. V=1L ZXT,
e RVADY—I)LT. ARL—UF7LAEDRIMLUNDN—S w3 VR ELET,

e SUSE Linux Enterprise ServerC/R X fNRXT7 A T2 (HBA)B RS NHEHINTULA
WZE. HBARVADSLINUXRSANZA VA M=LLE T, FHlICOVTIE. RUA
DFEYZaT7INEBRBLTLETL,

TILFINZATINA ZDEE TN, multipathd.serviceNERICHE > TWBIHBE. JILF/N
2Ry FIZBEMICER SN E T, EShAWES. 181531 IEaE—FTORZ T
IWoa—Fa 2 OFE I WROBBICFEATETS>I)ILOAY Y RO I MHRRREINE
Fo LUNDHBAR SANICK > TERBEINABWVEEIE. SANDY =MbYy b7y FZ2F v
JLET, HIS. LUNDIYREVIDRTIOT70 TTHZIDEDH. LUNDH—/NICIELKEID
HTonTLWa3hE 5 zFcy I LTLIEEL,
LUNDHBAR SANICE > TERETE S D RT3 70y 77N ADBMER SN AEWIEE
I BMDA—RILINT X —ZBBBBIFEDH D £9, SUSE Knowledge®TID 3955167:
Troubleshooting SCSI (LUN) Scanning Issues (https://www.suse.com/support/kb/doc.php?
1d=3955167 2)&BBRL TLEE L,
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18.7.3 VWILFNRTNARADIN—T 4 > 3 >E X UPkpartx

TILFINZIY TIIE. FEDNRTNAZADESBN—=T4>a > ERITZ2ENTEET,
N=TFT142a>T—TILNDRFVY>ELUVON—TFT1>a>DOTF N4/ —RE/RIF. 2—HX
R— X TkpartxV —ILICE 2 TEITINE T, kpartxid. udevIL—ILIC L > TEHFMICEE)
LEJ, BFE. FHTORTIIRETY, VILFNRDODN—To>a>aBBIZIHEICDON
Tld. 1812418 T2 )LFNATyw TDOERE #BRLTLLETL,

Q ixid: kpartxiZE D ERML
/etc/multipath.conf®skip kpartxA 7> a>z@EAL T, BIRLAETILF/INZATY
T TODkpartxDEF T EMICTETET, L xlE. THIIFRBIERINTERTH S
BERHD FT,

IIWFINZATNAZADN—=FT4>a>T—TINELUVN—FTo a2, YaSTET:

I fdiskpartedD LS54V —I)LEZFHEL TEBIIRETE XY, N\—Tar>a>T—7IIC
BHTZZEEIF. N—Ta>a ilBY -T2 AT LICE>TEBEINET,
CNDEELBWES(TNAANES —THZ ZEHERTH S Z &HZ L)), multipathd
reconfigureZi{ g h\ X7IFT AT LZHIEBIL T,

18.7.4 initramfsDEIRAIREE DS

0O ==
ITARTOTAYITNA RATIILFNRNEBOFERICEA L T—BM 0 H 3EEHFIER
RAMZ 71 )L A7 L(initramfs) B LUV T — b AT LATHREIND e =22 L T<
7280, WILFNRREDEEZEA L =&ICinitramfszBEEL £,

SRTLTRILFNZALEBAEMNICH > TWBIHEEIFinitranfs THEMICT IHENHD.
ZDEBERTI. COIL—ILDEE—DHINF183.2218 TO—H)LT4 ZT7DIL—FT 74
WO ZAT L) DA TS arvinitramfsTIYILFNAEENCTZTY,
CDOYIWFNREREIET— b X T LZinitramfsOE CRIEASE2RBLRHD FI, L1z
Mo T. /etc/multipath.conf. /etc/multipath/wwids. /etc/multipath/bindings® L)
ITNHDT 71, EDMDFET 71 )L FIFT/NA ADOFHBICBIRDH BudevIL—IL
ZEELIBE. RO Y FZERL TinitramfszBHEERL X7,

> sudo dracut -f
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initramfs& S ATFLHAEEBEINTUAWEES. Y XATLIKELL T—FEY., EBFIEEE
T93RE2TIHEEFTIHEDNHDET, COLSB>FUAZBEE-IIMEETSH
EICDOWTIE, 18151 TMPIOD RS D)Ly a—F4 27 Z#ERBLTLIETL,

18.7.4.1 initramfsTOTILF/NZBOBEML £ 7= I3 ED1L

initramfs A IEAZEEN LR A THBEBRINZGEE(H—RIL/INT X=X Dnultipath=off%&
FRLTIT—rLEBPLRAFT 21— XTLDSRY). BB FENNETY, dracutT
(& initramfsHIBRINDZEZITIL— T PAIINSRTLDBRILFINZATNA A LIZH B C
& LB E D &HinitramfsiC T IILF N RIBO Y R— b2 BENICHHAMAA T T, D
KSBIZE. IILFNRANBZBETRNICEN R ITENCTIHRELRHD T,

initramfs TYIILFNRDYR— b ZBMICTBICIF. ROOAX YV FZRITLET,

> sudo dracut --force --add multipath

initramfs TIYIWNFNZADYR— b EEDICTBICIE. ROOAYRZEITLE D,

> sudo dracut --force --omit multipath

18.7.4.2 initramfsDk#ERIE T /N1 X%

dracut Tinitramfsz £ 9 3FE. X TLHDERICIELKEEIT 3 & S5IC. KRG E
TYVYVEEINZTARIBLUN—TFT1>2a>zBRBRIIMNENRHD £, dracut TYIL
FINZATNA X% BHTZ . COBMNT. KDL SHBDM-MPF/NA ZELHMERINE T,
/dev/mapper/3600a098000aad73f00000a3f5a275dc8-partl

DT I FOEETY, S P RTLD TBIZ) YILFNXE-RFTERITIATL
BBEICILBEYITY, 2L, 18.7.4.138 TinitramfsTOILF /N RABDENL F 1o I$
b1 TEHEALTWAESICTILFNRNIBA LT AT LEZEE LS. /dev/mapperT/\
1 ZABEFEELBVED. DL S RinitramfsiC & ZEEISKBLE T, HDSI—DDEZED
FIES FUABLUBEEBMICOVTIE, 1812418 Y)LF N2V v TDERE ) #8BLT
<TEELN,

COEINE 5BRVKSICTBICIE. --persistent-policyd P> avaEFERL

T. dracutDKGEHNAETNA RMER) > —2ZELET, by-uuidERAARU > —%2ELETS
CCZHEHLET,

> sudo dracut --force --omit multipath --persistent-policy=by-uuid

FIE18.1 T4 YA —ILBICIL— T4 ZTDIILFINZANIBEZEMNICT 31 $&018.15.215
(FNA Z2ZBOREOERE) HBRBLTILETL,
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18.8 VWILFINAERTE

HAIAADmultipath-toolsld. IFEAEDEY F 7Y I TTFIAILNTIELSEEL £
HRAZIA ADREBIZE. RET 7 AILVEZER T IRERHD £9, FEHRTE T 71ILIE/
etc/multipath.confTY, F7. /etc/multipath/conf.d/ DT 7 ILEZZEEBICANE T,

FERICDOWVWTIE. 1882118 NENOHFEE Y 7 1ILELMETIL—IL) ZBRLTIEEL,

O == N AOHBERES SUHEARBN—RITTDT
P RIZ2
—EDA L —=IRVAE, YILFNZAA TS 3> OfREET=Z2T7ILTRRALT
WET, CNEDEIF. RUADBRVARBTTAMLIETHSZ eHZL X+
L—CHERBICHLTRETHI DD > TVWET, 182218 T2)LF/VAMED 2
FL=o 7 LA EHPER ORBEEEZSBLTILEEL,
multipath-toolsiZld. DHESNIARVAHREISHHLZL DAL —D 7L
1THEDEAHARAFDT T IL bHDHD £9, multipath -TZEITLT. 7/N1 XADIRE
DREERTL. INEARVAOHRBELHRLZT,

18.8.1 /etc/multipath.conf®D{ERK

EETIREDANEZENTUVWBIRIEBED /etc/multipath.confEER TR 2 EE#HL
F9, ZLDBPE. /etc/multipath.confZ BT ZHEITH D FH Ao

EABBIRETALITATIRTZEORET Y TL— b THERELIEVWSE. ROOTYU R
ZEITLES

multipath -T >/etc/multipath.conf

18.14.118 FBEONRZFTZ505740 2] HBELTLEETL,

18.8.2 multipath.conf #X

/etc/multipath.conf 7 7ML Tl o> ar. Y7o arv. BXUVF T3V /ED
RT7DMEEBZFERALEY,

o F—=UVIIEATRYIGNE T, EiiI 2ZANXFIF. 5IARFTEENTULARLRD1ID
DZERICEMREEINT T (A TZER),

* Ny L a#NFELVREFG()NFZERTD L. TORODEAN LAY & LTHKE
TNET,
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e UL aredTE s avid. ALITOREHRN>Z({)THRED. £DITORALH
Mo Z(}HTRODET,

e AT AVESLMERUTICETAENT T, 1TOMKUIVR—FEINTLEEA,

o AT a et I arvRAIFF—T—RICTIRENHD I, FHATETSF—T—F
ICDWTIE. multipath.conf(5)EEBBLTLLIEETL,

c EXZEFIBFT( TEC I A TET XY, BEICERFTIEAXY FXFEARFENTVS
e TOEZSIARCECHELHD 9, EORAIICH S _E3IBRTXFIEFZES|
RARFORT("")TRENET,

o —ERDA T 3 > DIEIFPOSIXDIERKIZT Y (regex(7) ZEMR), CNHIE. AXFL
INEDXBIESN. 7ohA—NHWoH. Tbar) (& Trhabarbers CIF—LET
h. TBarbies IF—L £t A

BXIE. ROKSICLFT,

section {
subsection {
optionl value
option2 "complex value!"
option3 "value with ""quoted"" word"
} ! subsection end
} # section end

18.8.2.1 EMODFEET 7AMILESLUELIL—IL

/etc/multipath.conf®#. YV —ILIE. /NZ—>/etc/multipath.conf.d/*.conf&—HT
277N EFRAAHET, BIIDT 71 JLid/etc/multipath.conf & [F CHEXXIL—ILICHE
WET, Eo2a>eAd 7o arvidEREERTEEY,. Rtersa>oRLCA 73
V1 DE-BOT7AIILTRESNIED, BLT7 7MIILOEBRDITTREIND L. REBDED
B INET, multipath.confEo > a VREICIHMERIDEBEIL—ILDBERHINE T, UT%E
SRLTLETL,

18.8.3 multipath.conftz& > 3>

/etc/multipath.conf 7 71 )LiE. U TFDE I 3> THEINTWVWEY, —ZDA TS5
JNIEBOE I a3 TERATI EY, IOV TidImultipath. conf(5) BB L TL
TL
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defaults

—RN7BT T # )L S ERTE,

O == BHABDTFNARTFONTA D LEE
HAAADN—R I T7EBEDT/NA X 7O/NT+ (ddefaults o> 3 > DRTE
SOEBRINET, Lich> T BEIE. devicestto 3> F ldoverridestz
I3V TIISRENHD £,

blacklist

HBEITEZTNAA%EZ)RXMLET, 18.11.178 multipath.conf®blacklisttzZ > 3
v ZBRLTLIEEL,

blacklist_exceptions

RILVFNRIBENBZTNAXZ)VXAMLET(TIVvIIVRIMIEENTVEHEDY
ARENET), 18.11.178 Imultipath.conf®dblacklisttto o3> ZBBLTLLE

Tl

devices

A=Y bFO—ZFHDOETE, COEITariddevicer T2 3>naL s
23> TY, COEITa>DMEIF. defaultstEIa>DELCA T avDfE. &
U'multipath-toolsDEAIAADHREZ LEZTLFX T,
devicestto > 3> dDdeviceL> b iF. ERRVZFEALTTNARDRUESH
SUOBREBEINET, ChoDIVRIIK =21 The TAC RIS L TR
B3I aYOIRTOF S I VHRESNET, BHORET Sdevicetz
223V TRLA T a yARESNTVBIHFE. REDOT/NAIXIY ~UHMESR
INFEd, TNHRIOIV RV ELDD MFEN) TRWSFETHEKTY, .
BET3IVNINELRBZREI 7MIICFEREISHETOERINEI(18.8.2.118
FENMDERE 7 7 ILELIMERIL—IL) Z2BR), XOFTIE. T /31 XSOMECORP
STORAGE|dfast io fail tmo 15ZfERAL X7,

devices {
device {
vendor SOMECORP
product STOR
fast io fail tmo 10

}

device {
vendor SOMECORP
product .*

fast io fail tmo 15
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}

multipaths
BLRDTILFINZATINA ZADEE. DI 3 vidnultipathh T3> D)X
T, fBlddefaultstty > 3> ¥devicestto o a>a FEFLFT,

rES
OITRTOEIS 3 >DEE FEEZTTIHRTE.

18.8.4 multipath.conf®OZEDE
REXEZERAITBICIE. ROOIYYFZERITLET,

> sudo multipathd reconfigure

SN ICinitramfsOFREERBEAL T 72TV, 18.7.418 TinitramfsD[EHRE DS =&
BLTLETL,

L& multipathZzEA L TEREZEHAL AL

multipathZz 3B1TH(Cmultipathd Y Y RZFERAL THLVLEREZER LBWTL
TV ChZzT58. Yy b7y TOREENKDN. Ty b7y THRIET 256D
HHFI,

Q s zELLEY FT Y TORER
ZELIREZEAIZHICTAMTEER Y, EOLHICIFROANY FZRITLE
Jo

> sudo multipath -d -v2

COAXRYVEREE. BESNLMROSZFERAL TER SN2 LWy TZ2RRLET
PN Y THHEHIBR/ 7Ty atndhESHEIRTLEFFA. SDEZELDBEHREED
I3, EFHEZ LIS TROOY Y RERITLED,

> sudo multipath -d -v3 2>&1 | less
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W / 7, ~ \

189 TJx—ILA—N—. FBITY. LUV Tz —

N o s SA—
LN O RDR) o —DKTE
TILFNRODRIELBIEIZ. A L= RTFLEY—NBOORI T EToMESE%
REITZETI, EELVT 7 A FOEEIX. T—N\DREZVR7O0VDH—/1\H\ B
BAMISRXE2RD /) —FNMIE->TELBDET,
DU arTlE. MEEMHEZXRIBITI-HICKRDHBEELnultipath-toolsFRE/NT X —
RZICDWTEHEAL £ 95

polling_interval
NZATNAZDOEEYF v 7EORRBFEN). 77 )L MMISHWTT, BEIRE
LEETNARGCOEBTFTvIENET, TN IDEBLRBZE. CORMBEZR
Rmax polling intervalF TR TBUNTEXT,

detect_checker
ZNbyes (T 7 2L b #HBRE)ICREINTUVSIHBE. multipathdld. HER/NX
Fryv7ILdIVIALE=BENICHEELXT,

path_checker
INZADREDF Ty IIERTZ7INI Vb FTvH—%2BWNITEINELH S5
B. RD & Slldetect checkerzERICL 95

defaults {
detect checker no

}

KD ZBICIE. RDEBEEART7ILIOVILDADEZENE T, TE2HBUZXMIDOWVWT
&, multipath.conf(5)ZEBLTLETLY,

tur
TESTUNITREADYOY Y RZZEFEL 9, “fuld. ALUAZHR— KL TWLWASCSI
TNARADT T #ILETT,

directio
JEMEIERI/O (aio)=ER L TTF/NA XU 2 &AM £ 7,

rdac
NetAPP E-Series& K UORRKRO 7L TBOTNA ABBEF v H—

none
NZAF TV IIERITENEE Ao
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checker_timeout
TNAZADBNZAF Ty H—AT Y RIC—ERERE LBWEE. KREABINET,
TI7AIEME TNARIITTBEH—RILDSCSIATY > RDRA LTI LT (@EFE30
o

fast_io_fail_tmo

SCSINS VY RAR—=bLAVOIS—D (T RIE. TF7ANFY¥RILD)E—FER—F

T)REINBZ . h—RILESVRKR—=FLAVIE. TV RAR—HEIETZET

CORE(MEM)FELET, CORRBBBE®. NATNARIFE. ThZVRKR—FF
754V ORETERRLET, . JILFNIXTIEIERICEATY, VILF/INR
TlE. BHREICRET B IVTADIZT—ICXHLTIA Y I INRT —ILA—/IN—H'EFA]

INTVBHTY, CDIEIE. FabricOBFREBIC—REMNAR XA LRATr—ILe—8L
TLWAREDRHD XY, 77 MEDSHIE. 77 A NFrRILTIFIEELLSEMEL X

T, ISCSIREDEFDMD kT AR— b TlE. EDRWEA LTI SHRBRIZEDD
DX,

dev_loss_tmo

SCSINSVRAR—=PIVRARADMNIEECRIE. T7ANFYRILD) E—FKR—Fh)
ICRRETEI R AR -TBE. B—FRILIE. SCSITFNA R/ —REZZLICHRL TR—
FABRREINBZ XTI ORBMPEBELM)FRLF I, 7/N1 X/ — FOHIRRIFEM &1
ETHD. BEREPLT Y ROV ZICADP TV D, BETZIONEELWVTT,
LD 2T COEEARSWMEICRET S 28O L £T, FalAREinfinityh
HR—FINTVET, 774N MII0DTY, 7w ROy IREZEET B8
IC. multipathdid. 1/ODF 2 —1&#A(no _path retryZzEf8)%dev loss tmoDHEARA
PN BaiicEEL 95

no_path_retry
BENILWTFNAI Y TDITRTONIATRERENRELILSGEICEITRUEZREL
o RDEZFERATETET,

fail
TILFINZAR Y TDIOIFEKEMLET, TD=HD. YOV EENT=T71ILRT
LBEDENMLAVTIOIS—DRELEFT, FEEZRITZ T 71ILO AT A,
FLUVBRICE>TIRA MEEDL T4 I L—RE—FRIZAD X,

queue
JILFINZARY TDIODTINA AR Y IN—LAVYDFa—ICAD. NXT/NAT X
FHREFRATIEESICEDE. ZEDOTNTRICKESNE T, k. T—4X18
KuEOBITZOHDROEERA TS a>TIH. NATNA ZADREBERLAR
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WEEZERWMBEEMELHD 9, TN ADS5DFEAIWD 7O XIEHEFTS
BWRY—=FDPRETNYILET, Fa—IIBRAINIT—RXTXEYD—HFIC
O MIBTERABDET, REBICXEUDIEBL XTI,

NIZIEDEHMT Y, \WOR—UVIJREBETIYY TTNA X Z2Fa—FE—RODF
FICLET, COREMEET B . v TT /N1 XDmultipathdiFKB L F
9o polling intervalh’5#Tno path retryh'6MDiZSE. multipathdidl/O%

F 21— K30 (GIX6) M L. REMIBB TS ZDT Y TT7 /N1 XDI/0ld5k
BLET,

flush_on_last_del

VesICERE TN, XY TDIARTD/NAT/INA AW (BICKET BT TIER)EHIFR TN
2BE. XY TDIRTDI/ONKRBELTH ST Y TEHIBRLET, T 72/ blEnoT
ER

deferred_remove

VyesICERETN. XY TDIRTDNRATNA ZDHIBREINZIZE. IV TT/NA1 XD
77AIIERFZRILADEHALZETHELTHS. IV TTNARZ2T7Fv>alT
HIBRL £9. REBORILEANTY TZEHL3FICNZADNBRRINEGES. BN
HIBRIRIEIEF v EILEINE T, T 74 MEnoTY,

failback
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ETIOTAITNRTIN—TDRBMLI/NZT/INA AH[EE T 3 £, multipathdid. TN
TONRTIN—=TDNRTIN—TBEEZBFTMEL £9(18.1018 NN2DTIL—TH
SMEREDHRTE 2BR), BiHiR. BEEORBSVWNRTIL—TH BEET S
TATDNRATI—TDIDICBRZA8EMEDHBD £9, CD/INTAXA—RIZK>TIDKR
TOEENRED £

O == A CHOHEBEBRICR > T ETV
BEBRIT—INY IR —IF. APL=F N1 ROEFEICE>TERD F
o LMo T, failbackREZ A ML —IARIUAICHER T e x@< HED
L¥J,

manual
EIEE D multipathd switchgroupZzRITLARWVREDAHIE D FHA(18.6.218
multipathd 7T —TE > Z&H),
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immediate
BEEDRDSTWVWNRTIL—THTCICT I T1 TICBDET, THEZ< DG5S
HFHCRZ R7AYHT—NTIE)INT A =XV ZADEKTEFMTIH. NXTI)L—
TOEEHEFOARZTMREE BRI TLAIIIEBLAEVWTLIZEL,

followover
immediate X [ERTIH. 7O T« TICB2TIEDDDINIADHDINRTIL—TAH
DIEBBNZATHIGZEDHITT—INYIZETLET, Chd. 77 AXER
DHBEICBERATY, O/ —RHAUENC T =LA —N—ZERL TW=E FIC,
J—=RAEEIC T =Ny I LBEVWLDSICLEFET,

N
NIZIEEDEH T, BEEDRLEVWNRIIL—T2T I T« I ZE1IINMED
R—=—D >R FELET. CORBICEBEENBEZEIND &, FHEEIEN T
ICERED £ 95
eh_deadline

TNAZDBELZRLAED, SCSIARY RBI S —ERLTEALT I S LIIEE
IC. SCSIZ S —RIBICH D BREDEH & €D LREFEM) ZHRE L £ 9, HARNHE
BIBE. A—FRIFHBAZZLZICUEY FLET,

/etc/multipath.conf7 7ML ZEE L. 18.8418 Imultipath.confOZEDEH | D
FERICIE> TREZEAL X9,

189.1 R&E>R7OVH—NTODFa—mHRU>—

22> R7OYH—=NICR L TIILFINRI/O%ZFRET DKL, no path retryTi#E
ZqueuellRRET B LICED. H—NDARL =T VI RAT L%, |05 —DFED
SARERRDIRET DA TEET, CORETIE. YILFNZADT =LA —N—HRE
TRIEFTARYE—JRFFa—ICADEY, MER OFa—ZzEFXLVGEE(LEZER). @
BORRTFTTARL—=—NZANEIETEIDICTFAARETVEABRINDIHEZERL £J (L&
z2R).

189.2 I ZRAMEEINI—NTODFa—R)>—

SAMISRXZAD /) —RICHLTIILF/INRI/OZHERT D & EICiE. <ILF/INZTY

V=D T T—=ILA—=N—% FUHITZDICI/OBEEHHRRETNDLSICLT. YILF/INX
D7 T—INF—N—DBEREINZDZFLLBLTEUELSICTRELVWTL LD, VT RERE
ETIE. no path retry BE%Z. XA ML —U Y X T LADEHRMNEONIZHEIC. VT4
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J—=RPOSRAAFETOCRICEET BI/0T5—(/\— FE— FFBEDS0% T HE) ==
ETBRLIICEETRINELRHDF T, Ffee NRADODBEICLBIY —RDE VR ZEITS
7=, YILF/INZXDfailbackZmanual £7=lEfollowoverilRETDELWVWTL & S,

18.10 NRADIT I —TtHE X MBFREDKRE

TILFINZIY TDINZATNA RE TIRRTIN—TF1 ( MBERETIL—TF) CHFINDB)IC
TI—=ENET, BICIDDNRTIL—TDHDNI/0%ZZIEL £, multipathdid. B
WEI ZNRTIL—FICEIDHTET, 79T TBNRZEFONRTIL—TDAR. BELEED
BHEWIIL—TH. Ty IR ESNT—ILNNY IR —=IZCTTIT1 FICHD
£9(1891 Jx—J)LA—N— HFBET. LUV Tz —INYITHDR) > —DHKRE] &
BHE), NATIN—TODBEEIZ. NRTIL—TRDT I T4 TRINZATINA ADBLEED
I TG NATNA ADBEEIE. TNARODTONTADSHABEINZIBRETIUUT
Dpriod 7 3 > DiHEA%EER),

ZDOtEIarTIE. BEEDORESLUNADTIL—AICEES Smultipath. confsRE
INTX—=RIZDWVWTEHBAL £95%

path_grouping_policy
N2RZTN—TIHERTROICFERTIAEZIEELEFT. RODEBER
RUS—DHMITICVRMEINFE T, FREEDEVEDOMDIMEICDOWVT
IZ. multipath.conf(5)Z&BBL TLEEL,

failover
INZRTIN—=TFZEIZ1DDINR, TOREIE. KD (70570 T/INwS T Xk
L—7 LA TCEHETY,

multibus
1DDONRTIN—THADIARTD/INR, CHld. /KD (705740 T/ N\w>Ty 7
L1 TEHRTY,

group_by_prio
BILNRBEEDNZATNAZDRT I —FbEhFzd, TOF TS 3>id. ALUA
DESICIERMT IVt AREEZ Y R— NI IEFDT7 LA TEHRETY, aluaf’:
|EsysfsDBLEET7ILIY X LCEAEHE T multipathdiC &> TEY b7 v
INBZBEEITIN—TI1F. A L—=F LAHAALUABEDSCSIOY Y RZERL
TLAR=bTBTSARVE—T Y rAR— b TIL—TEREEINE T,
IIWFNARY TONZRTIN—=FRI S —F BRI —%ZFEBL T ROOX
YRT—HRICEETEXY,
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> sudo multipath -p POLICY NAME MAP_NAME

marginal_pathgroups
onXIEfpinllRE TR L. EDEFD] DNRATNARIE BIDNZRTIN—FIZH4E
TNFET, . FALTWANZRI =7 L CIFEBERTY, 18.13.1
EH MEEMOEWN FEDEFDD] )XXTNAADME] #BBL TSI,

detect_prio
hhtyes (T 7 4L by HRE)ICERESNTULSIBEE, mnultipathdid. X EL—JFN
1 ADBEERXRETIDICKRBERTILIU I L% BENICIKRE L. priofkEXEERL
F9, KEICIE. ThUF. ALUADTR— bHRH SN T=H & Isysfs prio7 LT X LA
HEATECEERLET,

prio
INATNAZADBEEZERTIHEZRELEFT. ChZzLEZTT3HE. XDELS
ICdetect prioZEMICL 95

defaults {
detect prio no

}

RDIRBRCIE. RDEBELBFEDADZTENET T, MBICH VW DHODAEDFIEETEE
TYo CNBIEEICLADN—RDTT7EYR—bT2EHOHDTI, TE2HBJX
IZDWTIE. multipath.conf(5)Z&EBLTLEEL,

alua
SCSIS3ALUAT7 7t RIREZFERL T, NXBREZEHLFFI, S>3
Mexclusive pref bit5|#ZEAL T. ALUAD MBHRTFSA<UE—4 v hR—
k' IL—7] (PREF)EY FHERESNTWVWBR TN ADIEEZETT X,

prio alua
prio args exclusive pref bit

CDATavEBETD . MBEXI XXF. MOT7 U7+« T/REL/NX% L
B2 BEER—FXZEEBLET, COFTarvaERELBEVE, TRTOTY
T« 7B/ RIE. ACBEEEZE DY TESNET,

sysfs
aluaZBITWVWETH, SCSIAT Y RET/NA RSEET BN DI, sysfshH
577 ZAREEERFLET, CHUCED. aluak DHI/OBEFIEBRINET
PN ALUADMSR— R INTUVBIARTORX ML= 7 LAICELTUVSDITTIE
HOEHEA
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const
IARTONRICEBEZFERLET,

path_latency
INZATINAZATIOLATUI(/0OXENSRT FTORR)ZAEL. L
ATVIDEVEDTNARICEWMBEEZRDHTE I, FHMlICOVT
[Imultipath.conf(5)ZEBBL TV, CO7ILON) X LIFFEEREREERFET
ER

weightedpath
%mi. > 7ILES. Host:Bus:Target:Lun ID (HBTL). X7l3T7 71 NF ¥ =%
JIIWWNICEDWTEREZNRICEIDETEY, BREDOEIFFREAREL
THEILEFE A TDAHETIE. 5l#prio argsMRETT, FHMlICDOWVT
I&. multipath.conf(5)Z&BBL T TV,

prio weightedpath
prio_args "hbtl 2:.*:.*:.* 10 hbtl 3:.*:.*:.* 20 hbtl .* 1"

CDFITIE. SCSIZRR R3DT/INA AMSCSIFRR F2DFT/NA A LD EWVBHED
O YUTEN. HOITARTOTNA RIBEWMBEENEIODYTENET,

prio_args
—E&8Dprio7 L) X Lld. BMOSIBHABRETT, CNSHIECDA S 3V TIRES
NEd, BXIFT7IIAVILICE>TRED XY, FHICOVWTIZLEEDEBEZEERL
TLIEELY,

hardware_handler
INZATIN—TEYDBEZBEZICNATNARET VT4 T T BEHICH—RILH
FARTZA—FRILED2—ILD&H, COA T avid. BHOA—RILTIEHEN
HDFHA BFDH—FRILTIE. N—RI 7N\ RIDEEEHIND DT
9o 18231 MFEDN—RITT7NVRZZHRBLTEZAMNL—TT7L1) 28RL
TLETL,

path_selector
TOT4TNZATN—=TONABOOA—RNS OOV IIERTZA—FRILES2—
L%, MATRERFEREIZ. W—RILBREICI>TRED £7, BEDORED
5. multipath.confTld. &EIZEICSIARTTHA. TDEAIC 10 ZHMT 2HE
b xd, RICAlZRLET,

path selector "queue-length 0"
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service-time
REFRDI/ON IR TDNATRT IB=HICHNBERBEZHEL. B/IMED/VX
EIRLET, TN T T7AILNDERETTS,

historical-service-time
BEDY —E BB (RBEFEZ R T IR B S UORMLIBOERDEIZE DL
T RO —EXRKREZHEL X T, REFDI/ONIARTONIATET T3
DICHELRFFEZHE L. RIMED/NRZFEIRLET,

queue-length
REFREPDI/OERDPRHDBRVWNRZERLET,
round-robin
SOYRFAOEYARTNRZYIDERF T, RONRITIDBDBEIC/NRISEE
SNBEROKIE. 7> 3>rr min io rad & Urr weight THETE £,
io-affinity
CONREL I AL, RESTIEmultipath-tools TIXHEREL £ Ao

/etc/multipath.conf 7 7 ILEZEEL7=%&. 18.8.418 Imultipath.confTOZEDEH| D
SBBICRE > TREEZBEAL X9,

18.11 TILFNRUIBDT=d DT /N1 X DEIR

RIVFINZATNARZSUY AT LTIE. —BOTFNA A@EIFO—HILT1 XT)TDOTIL
FINAIY TOEY b7y FTZBTT-ADEWVEEDRH D £, multipath-toolsid. £DTF
NAREZTILFINADINZATINA RE BB ITHDERETDODOTEIERAELRRMBLE

ED

Q R O-NILTA R EDTILFINZ

BE. O—HILTo4RIDLEICTFNA ZADNDETHD 1700 L—K) YILF/INR
vz y b7y 7L THREHD FHA. CNIFEFRICHEEL. BIMOKREITFE
T9Y, LH L. BEEOHRICIICNEDDDICK VWERLTED. —HRIIICZ DFED RN
EBATILFNRLEBICRFLIEDTEIADBWVET, £/l YILFNALAVZERTS
E NTF—IXVRHOTHEBF—N—A"NY RHBREL XY, 1832218 O—H)L7~
20D —rT 7L 27 L) HEBERBLTIETL,

/etc/multipath.conf7 7ML ZZEE L&, 18.8418 Inultipath.confOZEEDER] D
DHEH"_'&EOT T‘E%Lﬁﬁabi?o
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18.11.1 multipath.conf®blacklisttzo > 3>

/etc/multipath.confZ 7 JLICIE. multipathd® & UmultipathHERTINENRH DT
RTDTNA R=ZHET BblacklistEo>a>zZFH3 A TETET, ROFIE. T/
2AEBRANTZEZSNZHEZRLTVWETD,

blacklist {
wwid 3600605b009e7ed501f0e45370aaeb77f @

device { @
vendor ATA
product .*
}

protocol scsi:sas ©
property SCSI IDENT LUN T10 @
devnode "!”~dasd[a-z]*" @

Q@ widT>Y I L= FrFTARIBEDHEDT/NA AZFNTBDICHEE T,

® C_DdevicetZavid. IRTDATAT/NA ZAZFRNA L £ 9 (product DIEFRFKIRIL T
NTIC—HLE D),

© protocoliCKBBFEATIE. FHEDNREZA F(ZZTIESAS)ZERA L TTF /N1 A Z RS
TEEJ, ZOMO—MKAAZ 7O M JJUEIE. scsi:fcp. scsiiiscsiv BLXUcewT
Fo FHMIC DOV TIE. multipath.conf(5)ZBRLTLIEE V. AT LD/INZADMER
LTWa7O0rINZRRTBICIE. ROOAY Y RZEITLET,

> sudo multipathd show paths format "%d %P"

C DK SLES 15 SPILARES K TFSLES 12 SPSLREH R— RSN TWVWE T,

O " DpropertyL> U, HEDudevONT1ZZOT N1 AZBFEALEIT(FON
T4 DIEIFERR).

O devnodell K BT /N\NA ADBFENE. FIOKSICIERKRRZFERIZIT/NAADIZ
AU L TOAMERINE T, CDOBITIE. DASDT/NA ZAUAND IR TZFENAL £
To sdaD K SRELXDTNARICINZERAT B LIE. T/NA XD/ — FAaHKEER
TldBWoH. BEIHLEEA.
CDFIE. blacklisttzo >3 >H XUblacklist exceptionstZo > 3> THOHHR—
FENTUVBEFRBEXZRLTWEY, ERKRVOIBEICRER()ZMITR L. —XK
PEESINFT Y, REFIZIZEFBFRICEESNIHBENH D CIFRELTLLLET
LYo

7 7 #JL b TIE. multipath-toolsid. SCSI. DASDF7cIEINVMeZfR< IRTDT/NA X%
ERLE I, KMRICIF. #BHAFHDdevnodeffA ) X MME. ROBESNERKIFETT,
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devnode !"~(sd[a-z]|dasd[a-z]|nvme[0-9])

18.11.2 multipath.conf®blacklist exceptionstZo > 3~

BEDTNARDAZIILFNANIBRICHET DI CHEZF LVWEEAHD T, CD5
B, TI7AIERTTNAZADENSTN. IILFNIAIY TO—EBE B DT /N1 XIZxt L THI
ADEERINE T, COBEMTblacklist exceptionso > a U EHELEF T, JNIHE
B XDBFIDESICERAINE T, COBITIE. B@MXFS TNETAPP1] DX kL —T%BR<
IRTHBRAITNFT,

blacklist {
wwid .*
}
blacklist exceptions {

device {
vendor "“NETAPP$
product .*

}

blacklist exceptionst¥ > 3> Tld. LEEDblacklisttzo> 3 > THEATNTWLWSE TN
TOHENMR—bENET,

blacklist exceptions®property7+ L2774 FIFWEBETT, BHEES. YILF/INAD/NR
TINARERBINBZTHIC. TRTDTNA RIDHRLLHIDD TFFAIENT=) udevFO

NT« 25D TWELNDH D) IcHTI(TANT 1 DEIFEETIEHD FHEA). propertyDil
HRAHDT T A MMIRODEED T,

property (SCSI IDENT |ID WWN)

COEMRRBIC—HT BudevIONT 1 2D B EDBIDFOTNA RADADEENE T,

18.11.3 FTNAXDFERICKET D EDOMODA T 3>

blacklistA 7> 3 Y USCH. /etc/multipath.confilld. E¥DTNA XETILFINAD
INZATNA REHBITNMIHET D ZDMDEIREI N DOHHD £,

find_multipaths
CDATTaviE. BRASTNBVWTNA R ZHHTHRE L7 & T DmultipathE &£
UmultipathdDENMEZFIEHIL X9, XDEZFEATETET,
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239

greedy

/etc/multipath.conf®dblacklistiCk 2 THRAINABEVWITRTOT/NAT ADEE
NE9d, THUE. SUSE Linux EnterpriseD T 7+ )L~ T CORENTIT1 T
DIFE. JILFINZAIY TADTINA ZDEBM%EH S H—DHEIE. TN1 X%k
NERETDZ LT,

strict

yes

IARTDOT/NA RIE. /etc/multipath.conf®dblacklisttz o3 ICFEEL AL
TH. TDOWWIDH/etc/multipath/wwids 7 71 JLIC) A RSN TULERLVLRD,
BRASTHET, CNISIE. WWIDT 71 ILDFIIX > TF Y ADMETY (TEDE
BEEEZER).

TINA RIE. strictDRGEZEFBLLTVWBIGE. £RIEECWWIDZIFD>MDT /N
AZAD AT LRICDHRL EDIDEFEETIBEICEENE T,

smart

FLLWWIDZ#SH TRE LTEIZE. Thid. JILFNZDNZITNA R LT—
BFROICY — 2 SN EJ, multipathdid. ECWWIDZRDEMD/INZANITENS F
TLIXSLKFHRLET, BNd . JILFNRAI Y TIEBREESDICEY Ty
TENET, FNUNDHZE. FALTINIBRZE. 1DDOFT /N1 AHIETIL
FINZATNARELTERTALICI)—=RENET, RALTI I AF>3
>find multipaths timeoutZ{FH L TERETET X7,

CDF T 3 >IF. SUSE Linux Enterprise Server 15 TD&HF) B T & % systemdi
BEICHRELEF T,

Q) iEEE: /etc/multipath/wwids DEE

multipath-toolsid. FICEY 7Y FLIETILFNARY TDEETRZ 7 7L/
etc/multipath/wwids ( TWWIDSZ 77 )L JICHRIFLET, CDT 7 ILICUR
FEINTUVWBWWIDZIFDT/NA R YILFNRDNZATNA REHEEINE
o CDT7AIIE. greedyZfR< find multipaths D IR TOMEICHL T, ¥
IWFNRTNA ZRDFERICEE T,

find multipathshlyes &7zldsmartiCFREINTLSIFE. multipathdid. #7
LWy TEEy b7y FLIERICWWIDZ /etc/multipath/wwids BN L F
T CHUZED. SBRINSDIYY FIELDARIKRHIND L SIZHED T,
WWIDZ 71 ILiF. FEITEETEET,

> sudo multipath -a 3600a098000aad1e3000064e45f2c2355 @
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> sudo multipath -w /dev/sdf @

Q@ OOV REER[TIRE. IBESNTWWIDA /etc/multipath/wwidsiC
BTN Ed,
O OOV VRERERTIDE. IBESNTET/NAZOWWIDAEHIBREINE T,

strictE— R Tld. TNHAFLVLWIILFNZITNA R ZBINY 2HE—DHET
9o WWIDT7 77 ILZZE L 7. multipathd reconfigurezE{TL CZELE%E
BL%xd. EEZWWIDT 7 JLISER L7 &Ilinitramfsz BRIz dh
B L E9(18.7.418 lnitramfsOEEDRRE DS | #BH),

allow_usb_devices
CDFA T arhyesiCRESNTWVWBREHE. USBR FL—J 7 NA RUETILF/INZAL
BRr&HINET, T 74/ MInoTT,

18.12 NILFNRATNAXEEITWWID

multipathd$ & O'multipathid. WWIDZREBTEARAL TTF /N1 XA Z&# AL £9, WWIDIZ.
TI7FIETREIYFTRELTHERAINE T, EE L. multipath-toolsid. KOV
THEBICEZZZENTEBRLHDTILFNRTNA ZANDEDYTEHR—MLTWLWET,

18.12.1 WWIDE KU T /N1 X D3R!

TILFNRIBETIHE. AR ML—UR) a—LADNRERT TN ARHOEEENS
W EHIEBICEETY, multipath-toolsid. CHEMTT /N1 XDWWID (World Wide
Identification: 7—JL R« RID)ZfEA L £ 9 (ZidUUID (Universally Unique ID: 1= /\—
I AZ=—2IDF7IFUID (Unique ID: ZA=Z—27ID) &M INZ cHbHD £ (A—HIDCIE
BLAEWVWTLEEIW). XY FTT/NA ZDOWWIDIE. EICED/NXT/NA ZDODWWIDEFL T
ER

T 7 ETIE. NXTFNA ZDOWWIDIE. sysfs7 7ML AT LSBT NA ADBE =
AIBCICE 2T £HRIEEED/O0OAXY Y RZEFEHAL T udeviIL—ILTREIND T/
A2QudevZONT1 DO SHERENE T, T/N1 XDudevZO/NT+ ZHEERT BIIE. XD
NYRZERITLET,

> udevadm info /dev/sdx

WWIDZEH T B f=®ICmultipath-toolsiCk > TERAINBudevyONT 1 ZRICKRL £
ER
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® SCSIT /N1 ZADID SERIAL (CNETNA XD U 7ILES] CEBRLBVWTL IS
W)

* DASDF /N XDID UID

* NVMe7 /N ZDID WWN

ZE5. WWIDOEE =[Ok g 3
FERAPRDTILFINZAT Y TOWWIDIFEETEF FHA. REZFICLD. v TEnrk
INZATFNA ZADWWIDAEEENHBE. Y TZ2WEL. FTLLWWIDTHLWLWI Y
TEEy TV TITRIRELHDEFT, ChlF. VY TEFERRICIEETTEIEL
Ao BIREIZE. WWIDDEBICK > TT—RH KRBT 2a/6EMELHD EJ, Lich»
T XY TOWWIDHEE SN B EREBIRELEOERIE. TEEICEET S &%
ERHDET,

/etc/multipath.confTuid attrsA > a>ZBMICT R CIFFHFTINTULE

Jo 181318 TZofhnA T a3 #8BLTLIEEL,

18.12.2 TILFINRAIYTDIA) 7 XDFHKE

/etc/multipath.conf®dmultipathstZI> 3> T, ROKLSICEEDT Y TRAZRETET £
ER
multipaths {

multipath {

wwid 3600a098000aadle3000064e45f2c2355
alias postgres

}

ITAVT7RARIRBEHADENTITH XY FIERICEID B TEIRENDH DD, KRER
YRTLTIREFRZENHD £,

18.12.3 B#EMINZI—TFTL VR JRADEHA

multipath-toolsid. BEIERINI-TA U7X, LWhipd MII—%7L Y RUE]
HHR—FLTVET, T JF7XOMBMRAIE. mpathINDEXE WS /X — 2 IZHEL
F9, CCTINDEXIFNXFETY (@aTlrED ). LI > T RYICEEBIERINS
T ') 7 XlImpathaT. ED#Fmpathb, mpathc&FiF. mpathzE THZTF 9, D
I&. mpathaa. mpathab. A TFEKICEE £95
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T TRl KN THEIHEEDABERATY, multipath-toolsid. /etc/multipath/

bindings 7 7 A IL( TNA VT4 >0 T774)L1 )TEIDHTHNIBRIZEHLET, FTLL

7/7"7‘)‘1’Fﬁﬁ*h%t ROICZDT 7L IILTWWIDARRERINE . WWIDARDOH 570
. RODAUAMNMEVWI—HFTIL Y RUANCNICEIDHETENET,

18,1221 2I)LFNATy TOIA )7 ZDHEE] THEINTWS &SI, BBRNAGI

D7 ZANA—HFTLURURAEDBEBRINET,

/etc/multipath.conf@XDA F g ik, A—HTL YV RUVRAICEELEXT,

user_friendly_names
yesiCERET D&, A—HTL Y RUEZDEDEHETEN. FHINE T, TNUNDE
B, I VT IDERESNTULERWVED, WWIDHT Y 72 LTERINE T,

alias_prefix
A—HTLYRIVBREERTBHDICFERTZIL T4 77 #I)L ETldmpathT
ER

EEH. aUR% Y I RAZDTY T4

IS ARBETIE. VT REZADIARTD ./ —RICh=>2TTF N1 R&%ZRLIC
BUREHLDHD FJ, multipath-toolsDEREIF. / — REITHEERRE 7&1%944@73\
D £9, user friendly namesZ{ERH L TL 35S, multipathd|EEITRIIC/etc/
multipath/bindings 7 7 1L = ZE S 3NN HDFT, COLIBREEIL. T
RNTD/—RICH L THNICERTZIHBEDHD 9, B EhHY/etc/multipath/
wwidsiCHHTIFED F9(18.11.318 7 /N4 2D FERICHFET Z2DMDA T 3
v ZBR).

Q i =IBOT Y TRDEE

RITBICR Y TRZEETER T, COEIT 3 Y THESNTWLWBHFEDWLWT I Z
fA L Tmultipathd reconfigureZXR{T9 2. Y X TLORFZzHMETICI YT
LN EEINE Y,

18.12.4 RILFINARY Y TDEHE

BMBICIE. TILFINZATY Ti1E. TNARAIYN—FTNA XTI, ZHiUllE. /dev/dm-n&
WS DRBEDH D £ (nEB ). CNSDAFIIKEMNTIEHD FHA. CNSIE.
TIWFINRT Y T%#ELBITBHICER TLARL] TLEETL, udevEaE{TTdE. b5
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DTNAZRNDETETELRI VRV IV IBMERENE T, CNoid. kiENAESRBRE L
TEDBEYITY, TNH5D) 71 BEDKEZEEICNTBZIFAEMDRTERDE T, RD
— MRV GIE. IRTRALCTNARZELTVWB T ETFTHRIVRY I U IZRLTL
95

/dev/disk/by-id/dm-name-mpathb@ -> ../../dm-1
/dev/disk/by-id/dm-uuid-mpath-3600a098000aad73f00000a3f5a275dc8@® -> ../../dm-1
/dev/disk/by-id/scsi-3600a098000aad73f00000a3f5a275dc8@® -> ../../dm-1
/dev/disk/by-id/wwn-0x600a098000aad73f00000a3f5a275dc8@ -> ../../dm-1
/dev/mapper/mpathb@® -> ../dm-1

QO_N5200)>UE. Iy TREFERLTIY EZBRBLEYT, Lih>T. vv 7%
NEEEINZ UV IBEEINE I (LRI, - TL Y RUAZEBMEITERD
ICL7B8E).

@ CDIVYUIE. TNARIYN—UUIDZFALFY, k. multipath-toolsiZk >
THEAINTULBWWIDICTL 7122 LTXFFdn-uuid-mpath-AMFWLVTWE T,
ChiEYy T8 CITEBER T,

FINA XY I/IN—UUIDIF. BERIC TRILFNZATNA RDH) HEBBINZLS5ICT3
T=DICHREINBZERTY, 7z /etc/lvm/lvm. confDRDITTIE. YILFI/INVR
IV TEBRLIRTOTNA ABEEINE T,

filter = [ "a|/dev/disk/by-id/dm-uuid-mpath-.*|", "r|.*|" ]

©O_N5IF. BENIATNARZIET) VI TY, YILFNZXT/NA XIE. udevl) >
DBEENFVOH. CNESEFIZTHIT X LIz(udev(7)E2ER), I v ITHEEINT
D, YILFINZAUMEBLRF TICHB>7=D LTH, INBF5IESHIEEL. K£HDIN
2ATFNAZADIDEIELEF T, TN, TILFNNRUERT T4 ThESMICEERE
<« WWIDICK 2 TTFNA A%EBBIZ3FERERMHFELE IS

kpartx —JLICEK > THERSNTEILFNRAR Y 7LD TIN—=F0 >3 >) IZIE. BTNA
2B ELISWWIDHE LUVN—FT 0 > a VEESHISEHINRROS VR) I ) IDHD
95

/dev/disk/by-id/dm-name-mpatha-part2 -> ../../dm-5
/dev/disk/by-id/dm-uuid-part2-mpath-3600a098000aadle300000b4b5a275d45 -> ../../dm-5
/dev/disk/by-id/scsi-3600a098000aadl1e300000b4b5a275d45-part2 -> ../../dm-5
/dev/disk/by-id/wwn-0x600a098000aadle300000b4b5a275d45-part2 -> ../../dm-5
/dev/disk/by-partuuid/1c2f70e0-fb91-49f5-8260-38eacaf7992b -> ../../dm-5
/dev/disk/by-uuid/f67c49e9-3cf2-4bb7-8991-63568ch840a4 -> ../../dm-5
/dev/mapper/mpatha-part2 -> ../dm-5
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N=71 >3 VIldby-wid) ¥ o535 I EHB <. FATREERESRT 30O TEE
TNARCEENTWVWE T 7ML AT LZBRLET, 2L DHE. CN6D) Y IHHE
SNET, TNBE. 77 MUY RTLOROTNA RFRIF/N— T4 >3 VICAE—TNT
HFRETT,

ZE - initramfsD < v 74

dracutid. initramfsZ#BET 3 & =, initramfsD T /N1 AAD/\— R I— Rt

NIBRBRZEMRLET, 774/ M Tl /dev/mapper/$MAP NAMEBRZHE L

£9, TN5DON—FI—R{IEEheBRIE initramfsTEATNATWVWET Y 74
AlinitramfsiBRAPICHER L 7RI —M L BRWVES. BFFICIZRON 5T, s
ITS5—IZRDET, BE. CORWRICIEEDFHA. FDERHIE. dracuthIART
DIILFINRAKET 741 L Zinitramfs|BIMT 37T, 5L, initramfsh

BRZBRBE(LAFXFa—YRAT L, FEA T4 VEHRFRE)DSBEINATY
3558, COMEINRETIARMLHBD £, COERBIS—IEELBEVELDS
129 BICIE. 18.7.4.278 TlinitramfsDkiip72 7 /N1 2% THEBATNTWS LS
IC. dracut@persistent policysREZZEL XY,

18.13 A7 3>

DI arTIE. CNETICHBLAD >T=BRAWV DO Dnultipath.conf4d F 3
VE—EBRRLET, 2B UXMMIDOWTIE. multipath.conf(5)%FEBBL T T LY,

verbosity
multipathmultipathd D@ AOOJFHEZGFIHLEXY, AV RSZA VT T3
YvEFRTZ . MADIARY RIZDWTIORENLEEZTEINET, ZOfEIF. 0
(BN IZ—DH) 4 (FHRAOJRR) OB TRECEEI, 7 74/ MI2TY,

uid_attrs
CDFATavEFERTDE. udevARY FOUMEBERBELTETE T (WD D
Tuevent¥—>1 )o THUE. BHEONIATNA ADEEFICEEZERK I LD ERICE
BRESNIDITIEBTEARATY, NAODWWIDAZETNAEWKLSICTB=oHICIE
(18.12.118 TWWIDE LUT /N1 20551 Z2BR). COEZERICRODLSICREY
BZRENHD £,
defaults {

uid attrs "sd:ID SERIAL dasd:ID UID nvme:ID WWN"
}
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skip_kpartx
TILFINZAT/INA XA TyesICRET DHE(T 7 4L bdno). IBELLET/NA XD EIC
N=T12a>TNARZEHRLBEWVWTLIETWN(18.7.318 ITILF/INZAT/INA 2D/ —
T4 arvELUkpartx) BBR), REIINCK>THERAINBTILFINATNAT R
TERTY, URIOSUSE Linux Enterprise Server) 1) =X Tlk. BILHRZ/NT X—4&
Mfeatures 1 no partitions)] ZHEEALTERHFELTWLWE LT,

max_sectors_kb
TIWFINRATY TDITRTDINZATNA R L TIDDI/OBRTEEINDIEAT —
REEHIRL £,

ghost_delay
TOTA TN TTLAT, PI9T«4TNADENI/INY ST NZ( Td—X by IREE)
MREETNBIFZEDHD ET, Yy THICICT I T TS, IJONEETNB L.
LFERORETIF. BEORKTVWNIDT VT4 TLENZARMEDRHD £9, TD/INZ
X=RE. IV TZT 0 T4 TICT 3. IV TDT7 I 74 TNADRKRRENDZEXT
IS AR (WEBEAMA) ZIEELE T, T 74/ Mdno (O—X MEZERL)TY,

recheck_wwid
yes (7 7 )L bEno)ICERET D & BERERICETLIENIOWWIDZR TILF T v
L. WWIDAZEBEINTWLWRBEICIENZAZHIBRL EFd, CNET—R2OWEERH<
TcHDEEXNE T,

enable_foreign
multipath-toolsid. 7/N\A XYY /N—DTILFNALUNDTILFI/INRANE/NY I T
YRRBICTST A VAPIZIREL £9, CDAPIE. multipath -LLD K S BEEIT Y
FzfERALT. JILFAXMROJICEATZBEROERSLUVRTZTR— LTV
Yo FROPOEEIFHR—FEINTULEEA,
enable foreignDfElZ. ABDSA TS VHELBETZHDERKIETI, 774/l
hElE TNONE] T,
SUSE Linux Enterprise ServeriZid. -1 7 TNVMe< L F /N RAIBD R — b ZE10
TBnvme TSI A UhMEH > TWE (182,178 [Z)LF/VAELE: T NA AT v/ —~
NVMel Z&888), nvmeTZ T4 Y ZBMCTBICIF. ROELSICKEL T T

defaults {
enable foreign nvme

}
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18.13.1 fEREMDEWV( IEDE DD )NXRTNA XD

FabricDKEHNRLEL L. NRATNA AOBENRLEICHDAREMNHD £9, 1/0T
S—DRE. BE. BEEOBREMBREIECDE T, COLIBNIATNARIF. TEFDOFE
Doy Fld TRRER) NAEMHENZ b HDEFI, COEI> 3> TlE. TORREIC
YL B 7= ICmultipath-toolsHRET B A S araFeHTVET,

Q) iE: multipathddEO EFODNRF v o 7T XL
INZATINA AT, RPDEBHOFEE L TH Smarginal path double failed timeh
BEd 20, 2B B ORB(BHF>FARDOBIT)DRE LIIFE. nultipathdid.
ESfRHARImarginal path err sample time®DfE. 1#d 7= 10[E]
DERDEETNIADERZHRIBL FJ. BRHFBHFOITS —%
Hlmarginal path err rate thresholdZ#BZR 2 Y. CONRIET DT DICHETN
¥ 9, marginal path err recheck gap timef¥@f&. /NXII. BUBEBKREICHEIT
LFd.

CO7ILT) XL 40D EDmarginal path /NS X—2Z DN IR TIEDEICER
EINTLWT, marginal pathgroupsHfpinllBRESNTUVWAVEEICERAINE
Jo k. SUSE Linux Enterprise Server 15 SP1LAR%$ & TF'SUSE Linux Enterprise
Server 12 SP5LARERTE X9,

marginal_path_double_failed_time
INREERRE B AT 32ED /N R DKL O & ABRRE (FYEAI).

marginal_path_err_sample_time
NZAEMRBROR S (FEAL).

marginal_path_err_rate_threshold
=/NTZ—2(1/0 1000E&H7=D),

marginal_path_err_recheck_gap_time
NR%Z2EDE D DOREICR DK (FPEAL).

marginal_pathgroups
CDF T alF SLES 15SP3LEERATE I, ROEZERATETE Y,
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off

on

fpin

FOEFDDORREIImuLtipathdiC L > TRED T (LEERZBR), THETOHD
NRIE EOETDODRETHBRD. BRLEEA. CNIZTTHILETH

D, marginal_pathgroups# 72 3 > %Z R T E 72 h > 7o SUSE Linux Enterprise
Server®SP3&L DREID ') L — X DENETT,

of f AT I EBTVETH, FODEFODDNIAZKBIREDLXICTZDTIER
<o ORI IN—=FICBEBILE T, CDTIL—TIE. HDTRTDONRTIL—TF
SOEVEBEEZEDYTSNET(18.10E NWADTIL—TELIVELREDH
El ZBR), CONRTIL—TDINRIZ. MDNZATIL—TDFTRTD/INAHK
BLIBEDHI/OICERINE T,

CDFREIF. SLES 15SPALRFERATE X9, IO T DO D/NREIL. FPINTRY
FOSEHINEFTUTEBR), TDFTDD/NXIE. of FOFHEE RERICHID /N
2TN—=FICBHLEI, CORETIE. KX MUDEBMEREIIFRETYT,
&« FPINZHR—FLTWB T 7ANFY¥RILT 7TV ITEDETODN A%
IR BGEICHREINSEFETY,

Q I FPINR—ZDEFDEFD DN IR
multipathdid. FPIN (Fibre Channel Performance Impact Notifications:
T7ANFYRILDINT =XV ANDEEENZ ) AV LET, NXT
INA ZUZXF L TFPIN-LI (D >V OFREM) 1R b EZFET D . /INRIE.
TOEDDRKRREICED XY, TOREIX. RSCNFIF) VI 7y FARY
RO TNA ZDBERFEDT 7 A NF v RILT X TR TRIETND £ THE:
L&,

INZ X—7A&san path _err_threshold. san path err forget rate. H&

U'san_path_err recovery timeZfEA T 3 & DEBEMAT7)LT) X LBFAAEET. SUSE
Linux Enterprise Server 15 (GA) THER SN TWLWE 9, multipath.conf(5)D REER/INR
DEH) £ a3 zBRLTLIEEL,
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1814 RANTZUT+1 R

18.14.1 FBREDARANTIZ U074 R

RETALIT4 TDEDLZVWERDITENLET, BE. V7 AXRETHEELTLARV
RO, ZOHRTECRVERZBZILHNTEEFT,

CCTlE REYR7OYF—NO—MEHNBHREEZBNLE T, chold TETIEHD
FHAI - BEBERICOVTIE. BIOB LI a3 VDERYETEINTXA—EDI=_aTIL%2E
BLTEETL,

defaults {
deferred remove yes
find multipaths smart
enable foreign nvme
marginal pathgroups fpin # 15.4 only, if supported by fabric
}
devices {
# A catch-all device entry.
device {
vendor o™
product o™
dev_loss tmo infinity
no path retry 60 # 5 minutes
path grouping policy group by prio
path _selector "historical-service-time 0"
reservation key file # if using SCSI persistent reservations
}
# Follow up with specific device entries below, they will take precedence.
}

/etc/multipath.conf7 7ML ZZE L&, 18.8.418 Imultipath.confOZEDER | D
FBAICTE > TREZBEAL X7,

18.14.2 TILFINRI/ORT—HR XA DEEFR

RILVFINAYTOAT LAOBE# BEICHESE T 5 IC1E. multipath -11F 7z(Emultipathd

show topology*fFAL 9, CNHDIATY Y ROHADERILEL TY, BT ik
D—FILDREXFTAIND, BOATY RIEVILFNRT—EVDRT—RIZHBALET,
BE. MADORKREIFFLCTY, HAD—FIZEXRICSRLET,

> sudo multipathd show topology
mpatha@ (36002098000aadle300000b4b5a275d45@ ) dm-0@ NETAPP,INF-01-000@
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size=64G features='3 queue if no path pg init retries 50'@® hwhandler='1 alua'® wp=rw@
| -+- @policy="historical-service-time 2'@ prio=50@» status=active @
| |-€@ 3:0:0:1@) sdb 8:16@ active@ ready@ running @
| - 4:0:0:1 sdf 8:80 active ready running
“-+- policy='historical-service-time 2' prio=10 status=enabled
“- 4:0:1:1 sdj 8:144 active ready running

< T4

IV TOWWID (R TR EESER)

RYTTNAZADTNA R/ — R,

NUAH L VEBB.

INRITIWN—T NRTIWN—=TFDTFTDA T bEINTATICIE. COTIL—FIZBELTW

BINATNAZADUZMEINET,

O NRTN—TFTHERINZINAELIRZTILIV L, 2] IFERTEET,

@ NRTIN—TDERE,

@ NNRTIN—TDAFT—AX(active. enabledF 7zlddisabled)s 7T T+ T%R/INRY
=T IO REXFEINTWVWBIIL—FTY,

INZATINA Zo

TINA ZD/NRID(Z T Tld. SCSIHost:Bus:Target:Lun ID)s

TNAR/—REBLUNRATNAZRDRA D v— |1 F+—FS,

INZADA—FITINA X IN—IRRE (active F fold failed)o

RILFIRZADINZT INA ZDRE(U T = BER),

H—=FRILDINZATINA ZADKRE, CNUIT/NAXEZA TEBDETY, SCSITIE. Chn
lErunningF 7zldofflineOWVWITNH T,

@0 000

RIVFINZADINZATINA ZDIREZRICRL F95

ready NZAIZEETHERTY

ghost TIOTA4T|INTFLADINYSTINR

faulty INZADRETLTWVWBD. BETETFEA

i/o timeout FIyA—AXVRBRALTIRLTVE
)

i/0 pending NZAFTYyH—AX Y RORETZF>TLE
El
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delayed 75wy ZbO8@Y37HIC/NZADE
AVARVRIEDEZEL TWET

shaky EHEEDEVNNX(emc/NAF T Y hH—DH)

18.143 YNILFINRT/INA X TDOLM2DER

LVM2IZIE. RILFNRTNA XA %ZBEE T2 DHR— D EAMAEFNTUWET, i/
etc/lvm/lvm.confCT 7 A N TT7 I T4 TICHE>TWVWET,

multipath component detection=1

NI, TNACROTONTAICET 31BHRBudevh 5BIE T D K S ICLVM2HAERE TN TL
BIGEDHEELTEMELE T,

external device info source="udev"

Zfud. SUSE Linux Enterprise 15 SPATIZT 7 # )L b TIHL MUEIDOU 1) —XTIFEWVE
Fo NILFNZATNARERS IRTDOTNA RAZERTILVM2O T 1 ILZRXZERT 3
CECHARETIBREIFTETY)o 1812418 [YILFN2AT v TOZE 2B8RBLTIES
L\o

18.14.4 {=1EL7=1/0DfER

ITARTONZIDERFICKE L. /OB Fa—ICANSNZ &, 77— 3 U REREIEL
TEHARMDNHD ET, CNZBRRTBTOHIC. ROFIBEZFERATET I,

1. KOOV T RT, XOOAIVEREEAADLET,

> sudo multipathd disablequeueing map MAPNAME

MAPNAMEZ T /N1 ZADIELWVWWWIDX7ZIER Yy NI A ) 7 RATEIHRIE T,

CHOARXYRICED, Fa—THEDTOIRTDI/ONRIS—RHD, TS5—HEUH
LAI7Z FVr—>aoic7anNsr—rLEd. 770 RXTALIFIIOT S —ZBER L.
FARMODERE—RICUIDEDLD XY,

2. ROOARYRZANLT, Fa2a—Z2BUT7IT717ICLEFET

> sudo multipathd restorequeueing MAPNAME
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18.145 <ILFINRT/INA ZDMD RAID

TILFINZUIEBD EESTMDRAID7Z L 1. ¥ XF LDudev)L—=)LICL>TEHEBNICEZY b
TwTENZET, /etc/mdadm. confDIFR) R EIFRETT,

18.14.6 FRTNA XD+ v > (BiEcghza L)

CERDY AT LDTILFNRLEBRICRESNTED. SANICZ L —C%EBMT 2HED
H 3% ElE. rescan-scsi-bus.shX 7 FrEFEBLTHLLWTINAI A EZXF VY>> TBL
MNTEXY, IV RO—RABEIIRDOFUREWVNE T,

> sudo rescan-scsi-bus.sh [-a] [-r] --hosts=2-3,5

BT aVICIBRDESBEKRDHD £,

-a
DA T a>EFERATZIE. IRTOSCSIZ—Ty cHRXAFv¥>ENEd, FHLAE
W, BEDOR—45y FOFDFLUVLLUNICRH L TRF vy ENET,

-r
AT EFERTZE. ANL—HITHBRESNT T NA AZHIBRTEE TS,

--hosts

COFTT I EERTBRE AF VYV TEIRAMNRTRITZOV X MHEESNE
F(TI7AIBMEIIRTRF v ),

ZFOMDA TS a>DANITHRTRT BICIE. rescan-scsi-bus.sh --helpzEITL X9,

multipathdZ E{THICH L WVWSANT NA D EHEINB &, 181118 T )LF /N ZUED /=6
DT N1 Z2DER ] THEEINTWLWBREICK> T YILFNRIy T LTEFNICEY b+
Ty TENET,

£ Dell/EMC PowerPathiziE

EMC PowerPathIRIETld. SCSINZAZERXF v VT BRHEIC. ARL—FTo VIR

T LB B rescan-scsi-bus.sh1—F« T+ £TIEFHBAR VARV ) T+ %
FRHLEBWVWTLIETW, 770 AT LD KIET 2A]aEZz 8T 575, EMCT

IZ. LinuxFBEMC PowerPathOAN YA Za ZILICEBE IN TV FIBICHES & 5Kk
TWEY,
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18.15 MPIOD S TN a—FTa >0

TIIWNFNREELCATLATURATLDNRIE—RIZCAD, BOHWS5HVWTFNA RICETS
Xyt—IhHEATNBI5E. TDEBRHIFIFEAEDZE. XOWTNH T,

o TILFINRTNA RFERDETEICEEHED L

e FELAHEWVWTNA ZBBAEFERALTWS

18.15.1 T\ Z:ERDOEBDIERE

TAOvITNARIE IIVFNRI Y TO—ERCTBH FLIFERER(T71ILSRT L
ELTRIY b XRTy T LTER. WWMPREEDa—IL, EOM)TBEIENTETET,
TNA AT TICY T Y FTRTVWBIFEE. TNZEmultipathd TIILF/INZAT w FO—ERIC
L&ESEd3kBL. TN RERIEDVY—INET—TTJ (Device or resource busy)
EVWSIT—HRREINET, HIZ. TTICIILFNRIY TO—EBICH>TWBT/NA R
TsystemdD'Y TV FLLSETBLERERILIS—DRELET,
EHROANL—TNAXDT V74 71bid. systemd. udev. multipathdd & UZ D1th
DY —ILOBTOEMECODED ICL>TUEETNE T, udev/L—ILHAFDIAEE %R
LEd. ok, 7N RDFERAEEMDT TSI T LIRS 2T/ XD TONT+
ERELE T, VILFNREEDuUdevIL—ILIE. TILFNZALEBRBISERSNIZT /N1 RIC
ML TROFONT ZRELF T,

SYSTEMD_READY=0
DM MULTIPATH DEVICE PATH=1

N=Ta42a>TNARE. CNS5DOTONT1 ZEZDEISMEAL F I,

NS5O TONTA HELLERESNRWVGEE. —80Y =LA TONT 1 IZRE>TULARWNE
B FLIIREIET T ZIHEE. multipathdE ZOMOY TS X7 L DB THREREHLH
£ TIAEMEDHD £9, MBICEBENZDIEIDEITTYT, NI, N1 RER
&)Y —=ZHMET—TT ] (Device orresource busy) t WS T 7 —HRRINET,
COAVTHFRAMIBITR1DDMEIE. LWWM2R A — DY —ILHFT T # )L kTldudevyO
NTeZFHMELBEWVWZ ETY, NS TNAZDBTILFNROAVR— Y EHESHES]
Eg2MBoO0 vy oxFRELEFIH. CoOPvoid. PXATLDKEDOSHLOOS YD
E—HLABRWEEDHD £9, COEBAEIK. 1814318 TZILF/NAT /N1 ZTDLYM2D
A THRBINTWLWETD,
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Q Ty Oy v 0f

W= TFNAZADBTILFNRDEBEINTE ST, IILFNIDSBRAIATVSE TN
ADEWN, YILFNRANBZ @A TV RATLAZEZERZATHEI(18.3.2.218 TO—hH)L7+
ATDI—KrT 7L AT L) DinitramfsTYILF NI ZENICTZEBB), D
W=7 7AW Y RXT LlEinitramfsiCY V> FENTWE Y, systemdid. IL— kT 7
A ATLICYIDEDHD D, multipathdAEEIL X T, TNAANITTICYT > RE
NTWVWB7®H. multipathdld. EDOTNARADIILFNAIY T2y b7y ITE
Ft A IL— FTNARUE blacklist TRESNTULAWD. JILFNRTNA X
EHRBEIN. TDT /N1 RFICSYSTEMD READY=0H'ERE TN E I

EETOEXDEFET. P XTLIE. /var®/homeD &L SHEBMD T 71 LS R T L%
ROVELESELET, BE. INSDT 7ML ATLIFIIL— T 7A4ILYRT A
ERETNARLEICHD. TTAIETIEIL—FT 7ML AT LBEDBTRFSY 7
AR)a—Le LTEEINEFT, fo72L. systemdid. SYSTEMD READY=0D7=&I|Z 1
LZEIVYETEEEA. Ty ROV ZRE] :dm-multipath7 /N1 XZ{ERLTE
9. systemdDER LI TNARETAvIEINET, BIDT 7ML AT L%ER
T2 hTEY. EIMIKBMLET,

FCOREDRREIZIT TICHFEEL X I, | multipathdid. COWRRZEREL. TN
1 A%ZsystemdiC) ) —XLET, CHICKD. T7IINIRTLDITY FEHATT
TEY, L. BN LCHEZIEB I I CHEETY, LDOMDICKVWETEE
IRAREMEDLHBZIHN 5T,

18.15.2 T /NA XAZRROEBDIELE

TINA ABBORBEOHIE18.7.4.218 linitramfsDxEip727 /N1 2% TRLULE LT
BE. IDOTNA R/ —REFITO VRO ) D OISEREEL £T(18.12.418 2L
FNAT Yy TDEE) #8R), fcffL. CTNH6O) Y IIXBICEETSDITTIEHD £
Ao udevid. IREDQudevIL—ILICRES T VI %ERRL £, Tt 2IE. TILF/INRUIE%
F7I2F 3. /dev/mapper/DFICHBIILFINIATNAZRBAD VR w1 01375 <
BOhFEd, LI >T. /dev/mapper/T /N1 AANDERBIIKBL £,

ZFOLSHEBRBIE. TEIERIFAA. BFil/etc/fstabB & TW/etc/crypttab, initramfs. &
TelEA—RILAT Y RS VICHERETEE T,

COMEZERT IROELEABHEIE. EFCESORB TR LAVWEED T /N1 X8R %
TElES AT LREICKEFETIBEOT /N ABROFERZRITE2TY, —MRNIC. 77
AN AT L(BEUVRTY TEEDOLSBEUDOI YT+ T4 )iE. STRDT/NA XTI
B T7AIILVY AT LBEOZONT 1 (UUIDR SRILAEDNCE > TERT 3 2 H8)
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HLET, COLSHBEEMFERTES. fcr Xid/etc/crypttabTT /N1 AEBBHINRER
Ba. A7 a v EERICHET Z2HENHD T, eI 18.12.418 [YILF/N2AT Y
TDEE Tld. REOA TS 3 >vid/dev/disk/by-id/wwn-J > IHhH LnFHA. TN
iEmultipath=of f CHIEEET 2D 5T,

18.153 ERE—FTOLZIINSa—TFTa VI FIR
BINCRBBTS—RRDSBBH B0, ATV TNARF Yy TOUANIHA BRI
BZTCEFERETT, L. ChETOYTEIL avh SERMBEBTLNE. TILF
NZLEORENRETY R T LDRERE—FICR 215G, EOMEZIEETESIITT
To TNV I ERRDBHIC. ROBREERL T LI W,

o TILFNRY—ERIFBEMICE>TWVWETHS,

e initramfsiC<JLF/NAdracutEZ 2 —IILAAEFENTWVE T HY,

¢ L= TNARDBVILFNATNAZRELTRESNTVETH, RESNTULRVIE
&, 18.11.178 Tmultipath.conf®blacklisttzZ > 3> THAINTWLBEKLSIC.
W= TNARETILFNZIDNSIEELLBRATNTUVETH, £l initramfsic <)L
FNZAEZ2—IUHBVWC CITKEFELTVWEIA(1832.27E O—HILTv ZATD)L—
FT ALY 2T L) BB,

¢ YRTLNBERE-RICH2TDIF. REDIL— T 7ML X TLICTIDEDSHEIT
IH. ELBUIDBOLSIBTI DS

REOBROZINHNSHWVES. YV FIILDdracutB2 70> b ERICRLET, Ch
lE. IL— b ZYIDEBEZZEIICEAINE T,

Generating "/run/initramfs/rdsosreport.txt"
Entering emergency mode. Exit the shell to continue.
Type "journalctl" to view system logs.

You might want to save "/run/initramfs/rdsosreport.txt" to a USB stick or /boot
after mounting them and attach it to a bug report.

Give root password for maintenance
(or press Control-D to continue):

rdsosreport.txtAEEHINTWVBR WS Zid. P XATFLN X initramfsh 5EITENT
WA CEBRABEICSRLTVWEYT, #ATHOLLSRWVGSE. Q1> LT 771 )/etc/
initrd-releaseDFEZHRL X I, DT 7 IJLIE. initramfsIFRIBICOAFIEL X,
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IW—hrZYIDBXBICBRE—RICAESTIGEE. BRATOVIMIBELCELSICRREFT
DY, rdsosreport.txtiIEBH TN EE Ao

Timed out waiting for device dev-disk-by\x2duuid-c4a...cfef77d.device.
[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):

FlE 18.2: BERE— FORRZDIRT 3 FIE

1. EENMELE LcsystemdAZy b D v —FIILZRAXRT. ATESHIEELI-OLZZRE
FLEHFT,

# systemctl --failed
# journalctl -b -o short-monotonic

Dv—FINZHERLT. TR¥IC) BEFRELEAZY M ERELE T, RVIDESE
MHBBL7ES. ZORADEIEROA v —C 7 3B RKARNE T, EFXLIFZDMHD
BTOHOHLWXyE—2FHD 9%

JL— kXA wF( ISwitching root.] )B XU SCSIF/NA R FT/INA AW /N\—,
TILFINR, WM2ICBEHT A X =D B VWHEELE T, TNAMRXBELVT 74
WO X7 LICEEY Bsystemd X vt —( TFound device::] « [Mounting--J .
Mounted---] )Z1RL £95

2. BEOTNA ZUELRILTNA RETNA ARy IN—FNA RO H) EFANE T (T
AT Y RO—EBIEinitramfs THERATIT RVWGEELH D £9),

cat /proc/partitions

1s -1 /sys/class/block

ls -1 /dev/disk/by-id/* /dev/mapper/*
dmsetup 1s --tree

1sblk

lsscsi

H R OH W R W

LAYV ROHAD S, BELRILTNA RAZEBICRHTEI O SH. LUV
WFNRARY TELIORILFNIN=—TFTaarhtey b7y TFEInihshriron
319 TI,

3. TNARAIYN—DRINFNZtEY b7y THRFHHEE D TRWFE. udevFO/NT
(4#FIC. SYSTEMD READY)ZFHANF ¢ (LEEZEH),

# udevadm info -e
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256

4. BIOFIETFELAH > fcudev I O/NT 4 BRERINIIHE. udev)L—)LDALIEH

ICREEDNRELI-AEMELRHBD £9, €MD FO/NT 1 (#FIS. T/ ZDFEBIC
FRINATONT <) ERRL£9(18.12.11 TWWIDELUT /N1 ZD:HF] #&
) udevZONTaHDIELWSE. ¥ —7F )L Tmultipathd®D X vt — % BERR
L*9, [Device or resource busyl] Xwt—%FELET,

SRATLDTNAZADI DY FEIET I T4 TIRICKRB L3581, COTNA X%
FINTT7IT14TIHLTHBDENEEIT NI HDET,

# mount /var
# swapon -a
# vgchange -a vy

IFEACEDBE. FEDT7 VT4 T1LISEHIL. AT LEF:ZHETL@ERIIERRS T
Ih6nOd 7o g 3ETTREE). EBBLIEO AT ALATRAEZEISICARBZZENTE
x93,

FHOT7 T4 TICKKHT R, ZLDFE. FEGOEY M ERIIT—Xvt—
OHWRREINET, sFHEEZ LIFTCOAY Y RZBAITIBZEHTEET,

COEET. APMEEL > TcOWHZEERINDOCIET TY (£S5 THWESE. SUSE
HR—MOERL. LEEOBRDIFEALICEZRDZ N TERLS5E RFBLTLES

U)o

W<DHA D2 oILAX Y REFRALTRRAZEEL. BRI TILZERTLT. ERBICE
BTE3I39 T, BLRAENSERREELBVLS., FISHIRTELRALIZIHELD
NDFXI,

Fld. LAFa2a—2XT7LEREEL. TNTXZFHTEY 7Y L Tchrootd

IV RTEBOIL—F T 7Y RFLICEEL. BIOFIBTEEMBICE SV TEE
DIRREHHBDBENHBD £9, CORRTIE. W= b T 7ML RTFLDARL—
ARy INBEERB > TVWBIEENHZ CITFRELTLLIESWL. £y 7Yy AT
LT, FwHLWinitramfsZE 188§ 3 £ Fildracut B 2 — )L OBELREM F /- I3 EBRHANRE
ICBBBENRBD £, 18.7.4.118 TinitramfsTHOIILF/INAMIBOBM L F 7= IXEW
b1 HBRLTLIEIL,

BREOREBEN TV LIFEFDLVICEBEIRET 255, BEOFHBRZIFS
eHIC, FEZ EIF TRESZHAL T, ROD—RINTA—=5, FlFENS5DIE
AEDENMRILD LB T,

udev.log-priority=debug @

systemd. log level=debug ®

scsi mod.scsi logging level=020400©
rd.debug @
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®© 00

4]

systemd-udevdd & Sudev/L—/LALEBOOS LRIL%E EIFE T,
systemdD 0T LARN)L%& EIFE T,
H—FILDSCSIH T RFLOAF VT LANILE EIFET,
initramfs® X2 7 b ZEHL £7,

- BEORZANOOFI=FMICL. U7V —IL%ZHREL TEESFTD
A% X v TF v 3HEDNRICIDBEDHD £75

18.15.4 #HEMIEHREFFa X2 b

SUSE Linux Enterprise Server® < JLF /N ZI/ODIED kS T a—F 1 >0 OFMIC DL
Tl SUSEF LY IR=RIZHB. XDTID (FMIERFFa X2 MZzs8RL T T,

e Using LVM on local and SAN attached devices (https://www.suse.com/support/kb/
doc/?id=000016331) <

e Using LVM on Multipath (DM MPIO) Devices (https://www.suse.com/support/kb/doc/?
id=000017521) <

e HOWTO: Add, Resize and Remove LUN without restarting SLES (https://
www.suse.com/support/kb/doc/?id=000017762) <
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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 70 RT Ly (NFS)IE. BEL SN, RIDEATRIGS Y R—FSh
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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NFSOS147 >k
NFSOZZA 7> rE. 2y bT—=0 770 X7 L7OM)L%ET LTNFSH—/\H
S5DONFSH—EXZFERATE AT LTY, TCP/IPZO kOJLIELinuxA—FRJLICT TIC
REINTED, EMY I b0z 72A A M=ILTE2HREIIHD £t A

NFSH—N
NFSH—/NIE. NFSH—EX%Z IS4 7> MIRELF T, EITF0H—/NIE. XD
T—EIKIFELE I, nfsd (T—7A). idmapd (NFSVATDIDE ZBIDT Y E> I K
EDTF A TDOHRNE), statd (Z71ILDOYT). LTUmountd (¥ > FEK),

NFSv3
NFSV3IEN— 3 3DERET, 95347V rRitxa Y AR—F9% IHL) XR5F—FL X
ENFSTY,

NFSv4
NFSv4iE. KerberosiCk 3t Fa 7RI —HRizHR—FT23HLLWN—=232 40
EETY, NFSVATRERR— MILDDATH D7D NFSV3EDHT 717 T +—)L
RIBICBELTVWET,
70 k dJLiFhttps://datatracker.ietf.org/doc/html/rfc3530 2 THESINTWLWE T,

PNFS

INZLIJLNFSe NFSVAD 70 b JILiEGR. ERDPNFST T4 7> Md NFSH—/NLED
TRICERTJERATERT,

O == onsownEl
FRJE LT, IRTOIIVRAR—KMIIPTRLRADAZFERALTEITTEET, X174
7O hzEET BICIE. HEET BDNSY X T LHMET T, mountdT —E >V IF¥5|E
ZIT5DT. DR eHOJ BN TDNSIZHETT,

19.2 NFSH—N\DA X b=l

NFSH—NIE. 772 bV RM=ILICIFEENF AL YaSTEER L TINFSH—N\%
AVAR=ILEBICIE. VI DT>V T R TEEDIBISERL. /N2 — % ER
L T. ServerFuctions (F—/\igE) € o> a>ToO 7L —N\FTFoavaacLE
o THEIIVvILT. BRERNYT—S%1A VI M=ILLET,

CDNZ—=2IZIE NFSH—NDYaSTED a—ILIFEENTVWFEEA. NEZ—2D1V R
F—IDET LB ROARVRZRITLTEI2a—ILZA A M—ILLED

259 NFST—/\DA > X k=)L | SLES 15 SP5


https://datatracker.ietf.org/doc/html/rfc3530

> sudo zypper in yast2-nfs-server

NISE#k. NFSIZOZSA 7> MY =N RXFTLTY, 2L Z7M0IC AT LERY R T—
IRATREL(ZIRR—K). ARICHORI DS T 7ML R TLEIDIVRNTB L
MNTEEXET(1VR—F)o

Q JEEENFSRU 2 —LEI Y ZR— b —/NICO—AILTT
A Dl RS

NFSRY 2 —LDI YV ZAR— b —NADO—HILTDID > &, SUSE Linux
Enterprise ServerCldHHR— TN TULWEH A,

19.3 NFSHYH—/\DHKE

NFSH—/NDEEEIE. YaSTZER T 3D FHIEFHFHTRTTET X9, RO =8, NFS%
Kerberos A EHEZ ZEHTET T,

19.3.1 YaSTIC& BT 7MIL AT LDIYT RAR— bk

YaSTZERLT. XY hT—J EDRA R ENFSH—NICTB A TEX S, NFSH—/\LE
& POCRZEFAINIEIRTDERR M £RIEFITIL—TFDITRTDOXYN—=IZ. 714 LT
FURT7AILEITIVRR—bTZH—NNDIETY, ChiZkbD. H—NIF KX LT EIC
FIVr—=23>20—AIA YA N=IIEFICT7TVTr—a zRBIBZ3CHTER
ER

FDEOIBY—NZEY b7 v TFTBICIE ROFIBEIZREWVET,

FIE 19.1: NFSH—NE2ty b 7v T T3

1. YaSTEE&H L. *v FT—oH—E X s NFSH—/\DJBISER L £ 9(19.1 TNFSH —
NEEY =)L) 2BRLTLEEETW), BOY I Iz 724V AM—=ILT3L5KD
LbNZZehHD FT,
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YaST2-YaST NFS $—/{ — 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

GSSEFaFrEBHIITS(G)

~JL7 (H) Freib () R (M)

B 19.1: NFSH—/N\EEEY—IL

2. RIS OARE 2T )y I LET,

3. firewalldW Y R TLTT I T+ T7R5EIF. NFSEICERICERE L F9( FSecurity
and Hardening Guides . £23& Masquerading and firewalls) . 23.418
Mfirewalld) Z&M), YaSTIEE7. firewalldZTRLICIEITR—FLTULELT=SH,
(7747 04—ILZRETCITEEAL VWS RXvE—DZEE AL THITLET,
firewalld)L—IL%ZRET S & . TCPLUDPOMA THR— MEE2049(C L Tnfs3H—
EXFfldnfsH—EXZBMLEY, F/. TCPXUDPDOMA THR— MMEZ20048IZL
TmountdF—EXZENML £7,

4. NFSVAEENIC T 2% BIRTZIDESHEREL X, NFSvAEEMIC LT-3ZE. YaST
THR—FEINBDIINFSVIDOHAICEHD £, NFSV2OBMELDOFFMICDWTIE. a0
NFSV2EZBLTLEEL,

o NFSVAZZEIRL B AL, BIITEY)IANFSVAR XA Y &Z AN LET, TDNS
X—A&%. KerberosDHREICHERidmapd T —EVICK > TERINZ D, 75
172 M FOI—HFRZNIBTELVESICERINE T, idnapdzEITL
BWSE. RIFFHICVEDRWVZEIZ. DX Flocaldomain(T 7 # /L M) & fE
BLTLEEV, idnapdT—EVDFEMICDWTIE. /etc/idmapd.confEBEEL
TLETL,
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5.

H—NICRRILTIVERTBICE. GSStEFa )T EZEBMCT2H2IUvILET,
COFIEOFHREZMHEE LT RXA1 VIZKerberosZEX X b—ILL. HT—NEI5A4 7
> b DEA TKerberoszBMICL THEKBELRHD £9, Nz )y I LT, RDHF
EAA 7T EHE T,

TALIMIZBIVRR=FTBICIE 4707 DEFRICHBZ T LT ) DE
mes')vo L&D,

FFAISNDRRA P ZEEREL TOLWAWEEIF. BEINICAOR A 7OJDRRTIND
DT VA7 MERE KLUV A T a>ZANLET, RAMZRTTAILRA—FR
ZEANLEFITERBIIT7AINNREDEEFERTETEY),
AEEOHETHRAMZIBET DA TEE T, 16DHRR MARIEIFIPT KL R)
(single host). %w bZJL—F(netgroups). 7AILRA—R(IRTOOAVE21—~&

P —NICTOEATEZ ez d*a L) (wild cards). BKEUIPRY T—2(IP
networks) Td,

NEDA T a>OFEMICDOVTIE. exportsDYZaT7IR—JSHEBBLTLLET
LYo

8. TV )y I LTREZTRTLET,

1932 7AW RTLOFHII AR—k

NFST U XR— b —EXDERIBEHRE T 71 ILIE. /etc/exports¥ /etc/sysconfig/nfsT
Yo Kerberized NFSZ R L 7eNFSVA —NEREICRERIBE. £IE7 71072 bHEF
DIA—HEZEMIBTEIRVGEEIX. TNS5DT 71 LU /etc/idmapd. confHRET T,
H—E X FE/-ISBEE T SICIF. systemctl restart nfsserverzZ{TLFd,
IC& D NFSH—NTHRERRPCR— by N—HBEBINET,

NFSH—N\HT — REFICEICEEN T B K 51T BICIE. sudo systemctl enable
nfsserverzE{TL X7,

Q i NFsv4

262

NFSv4(Z. SUSE Linux Enterprise Server CHJATZE 2 &HFIRONFSZO LT

Fo NFSV3EEILAET. NFSVATDI U AR—FRICTA LI MU ZRETED LS
ICabF LT

SUSE Linux Enterprise Server 11 Cl&. /etc/exports®/N1 > RIYD Y FHWRETL
Too CNUIBISHMSHR—EINTVETH FIFERICED XL T
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/etc/exports

Jetc/exports 7 71 ILICIE. T RUDURAMDAEENTULET, FEIVMUIEEN
ENHETEZToL I M) EHEREZTRLE Y, /etc/exportsHD—AZAIZR T > K1)
lF. ROEBEHDSEDII>TWVWETD,

/SHARED/DIRECTORY  HOST(OPTION LIST)

fl:

/export/data 192.168.1.2(rw,sync)

CCTH FFRISNTI O SA 72 be#pl 9 37coHICIPT KL X192.168.1. 20 EHN
TWEY, KA M. RRAMERTTAILRA—R(*.abc.com. *H¥). Flgx vk
J)L—F(@my-hosts)ZEATIT £,

ITRTDA T3 Ve EFNSDEKRDOFMHICDOWVLWTIE. /etc/exports®dmanR— (man
exports)Z BB L T ET L\,

NFSH —/NDEITHIC/etc/exportsZZE B LTHE. EEZBMICT BICIE. sudo
systemctl restart nfsserverzE{TL TH—N\ZBEHITIHELHD XY,

/etc/sysconfig/nfs

263

/etc/sysconfig/nfs 7 71 ILICIE. NFSVAT —NT—E > OEERRE T S/NED/N
FA=ZHONEENTUVE T, NFS4 SUPPORT/NS XA —AR%Zyes|CERET B EHNEETY
(T 7 #I)L FDERTE)o NFS4 SUPPORTIZ. NFSH—/N\DNFSVAT U RKR—bEISA4T YV
FaHR—FTEINESIHERELET,
NFSH—/NDERITHIC/etc/sysconfig/nfsEEEB L I-HE. BEEEEMICTBIC

I&. sudo systemctl restart nfsserverz3E{TL TH—NZHBEHITIHNENHD £
ED

O eyt ToaYy
SUSE Linux Enterprise Server 11 Tl&. /etc/exports®--bind¥ ™ > FHUWAET
L7co CTNUFBISHS T R—ETNTOVEIA. FEHRICAD X LI, NFSV3L
BILAZET NFSVATOI I AR—FBICTA LI M) ZBRETETELSI2%AD
Fllo

Q ixsa:NFSV2
NFST A4 7> b RENFSV2UIHKEL TWLWBIHEEIF. T—/\D/etc/
sysconfig/nfsiCRD &K SIZERTE L TNFSV2ZBMICL £7,
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NFSD OPTIONS="-V2"
MOUNTD_OPTIONS="-V2"

H—EXZzBBEHLLLEBT. ROIAXY RFZERITLT N—=2 3 220MERARTRED
ESH B L X5

> cat /proc/fs/nfsd/versions
+2 +3 +4 +4.1 +4.2

/etc/idmapd.conf

264

idmapdT—E >id. KerberosiRitxFH T 3BE. £hFVT1 7> MO BFOI—H
LHEAMIBTETHRVGEICOAMETY, LinuxZ >4 7> hME. Linuxh—=)02.6.39H
SEFOI—HHEZMIBTEELSICAED X LT idmapdT —E I, NFSvAH 54—
NADERICH L THEEIDDIY Y EYTZ TV, 71472 MIBELE T,
HEIZIGE LT, idmapdZNFSVAY — /N ETRITIIMERHD XS, V517> bD%
BIZIDDIY v E>TIE. Ny Tr—Infs-clientil &k > TIRE TS nfsidmaplc &> T
Thnxd,

NFSEFE>TITI7MIL AT LEHEETEZIO VETIE. A—HFAD0I—HZEID (UID)
DEIDHTISIEECAZEEFERB LTIV, £D7®HICIE. NIS. LDAP. H7ziEfthd
Bl— R X1 VEREHEZ AT e TEF T,

/etc/idmapd.confZ 71 JLDDomain/NZ X —RII T SAT7 > b —NOEAICKTL
TRILCEICRETZBELHD £, BEDBWGRICIF. 757147 e —N0OMm
FDT 74IL T, localdomainZ ZFDFEFFEAL TLKLETV, RIEREZ7 71 ILDAI%E
RISKLET,

[General]

Verbosity = 0

Pipefs-Directory = /var/lib/nfs/rpc_pipefs
Domain = localdomain

[Mapping]
Nobody-User = nobody
Nobody-Group = nobody

idmapd T —EVZHCHI T B 7. systemctl start nfs-idmapdzE{TL X9, 7—F
Y DOERITHIC/etc/idmapd. confZEE LTcHE. BEEZEBMICT BICIE. systemctl
start nfs-idmapdZE{TL TT—EV2BETIVNELNHD X7,

SEMIC DWW TIE. idmapdd & idmapd.confdD Y = a2 77 )L R—(man idmapdd & Uman
idmapd.conf)ZBRL T T LY,
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19.3.3 NFST®DKerberos®{EH

NFSTKerberossRsE %= 9 % ICI&. Generic Security Services (GSS) = BMIZ T ZHEH
HOFEFT, BHIDOYaSTNFSH—NDA A T7OY T GSStEFa )70 Z=FWMT 3%FER
LEd, el COMBEZFERT 3ICIE. $EEET B Kerberosth —N\HRETY, YaSTIE
Kerberosth —/NDEREIFITTVWEEA. EDIRMEIREEZFER T 37217 T, YaSTIRIERE I
Z T, KerberostBiEBEAT 3 ICIE. NFSEREZRITT BHIIC. DA< EBROFIEZTT
LTS,

1. Y—=N& OS54 7> bOEAD. B ULKerberosR XA UNIHB xR LET, D
£DO. V747> k& —NHE LKDC (Key Distribution Center) F—/NIC7 7 X
L. krb5.keytabZ7 77 JL(AVE2—R EDT 7 # )L b DIFFrIE/etc/krb5. keytab)
EFHBELTULARITNUEARD £H A KerberossFHICDWLWTIL. [FSecurity and
Hardening Guides . %6Z T'Network authentication with Kerberos)] Z&BL T 72
T\

2. 75472 kTsystemctl start rpc-gssd.service V> RERITL T, gssdf—E
AzEHLE T,

3. % —/\Tsystemctl start rpc-svcgssd.service <> K% 3EfTL T, svegssd—E
AzHEL £,

KerberossRsE TH. H—/N\Tidmapd T —EVHDRITINTVWBIHRELH D £, FHAICDL
Tld. /etc/idmapd.confEBRBLTLET L,

Kerberos{t EN7=NFSDEREDFFEMICDOWLWTIL. 19618 FHEIESR o) > oxEBLTL
yake ] AW

— AL
194 05472 FDE
RRABENFSTSAT7 VP LTRET BHE. OV I LI 721 VA M—ILTBHEIR
HDEEA BERINTONYT—DE TIAILETAIVRE—ILENET,

1941 YaSTIC&BT7AI AT LDA ViR—k

FEESNTcA—HIE. YaSTNFSO SA4 7Y b EDa—ILZERL T NFST+ L2 k1) %ZNFS
Y—N\roO—ALT 7LV =IOV ETEET, UATICFIEZRLET,

FIE 19.2: NFST«1 LI VD1 VE—

1. YaSTNFSO 5147V b EDa—ILZzEHL X T,
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NFSEERTTEMES Uy LET, NFSH—ADFZ b, VK- b F370L
IR, BEUTOFA LY FUERO—NILTIIY b BT hRA Y bEASL
7%

. NFSVAZ(ERT 215813 NFSEHESX T TNFSVAZEMICT 22 &RLET, £

Too NFSVAR XA 2812, NFSVAY —N\HDMER T 3B R CEAAN TN TVIZRED
HDFET, TT7AIEREAA>IFlocaldomain T,

NFSTKerberossRiF#FER T BICIE. GSSEXF a2 U T ZEBMCTINENDHD F
9o GSStEFXFa)TsZEMCTHZERLET,

T7A4T7 04— )% FERALTHED, VE—FIVE2—2DH—ERICT IR %EHA
TBIBEIE NFSEREX T TI 747 04— L TR—rZ2@E<ZAICLET, FT vV
IRYIZADTICIE. T7AT7ITA=ILDRAT—RIAWKRTEINE T,

6. OKZEZ Uy I LTEERNETZRFLET,

HEIE/ete/fstablcED N, EBESNIT 7AILATFLBRNY T FENET, B TYaSTH
747> b EREFLIERIC. COT7 71D SBEFEORENEIEEINE T,

O EXMIIL—FTFAILSRFLELTONFS
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IW—bN=FT1>a3>hRry hT—URBBETNFSEBEL LTI FENTWVWS (T
2T LR ATLTIE. NFSEEICTVEXARERRY hT—0F N1 ADKREEE
BIITORBELHD XY,

SRTLDREFEE. PRXTLOBEHEDOT T 4L FDWNIBERIE. Yy NT—UER%
TETLTH S, L= bN=FT10 23> a5T7URIFTBEVWSIBERICED £9, NFS
IL—brDGE. COIEFTISEEDIFEELEX T, NFSHEC DRy T — TGN
ICEMICINTWVWRTD. L—MN—FT12a > ZEBICT ORIV FTERVE
HTT YATLDZETEZRY NT—OTFTNAAEERICLBEWVESICT BRI
[network device configuration(rw k7 —20 F /N1 ADKE)] X T ( IMEEH 1 FJ «
F2RE Xy cT—UDERE] . 23412518 TRy hT7—0F N1 20BN 25
B)ERWT. 7/\1 ZDIEEFHRAL >V DNFSroot#4 V& FIRL £95
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19.42 74N AT LDFEA VAR—F

NFSH—NDST 7ML AT LEFETT VR— T 3ICIE RPCR— FT v /NN—HETL
TW3 ZEDRIHREMG T, RPCR— hyN—ZBYICES T 2DIEnfsT—EXTY, £
D=, root1—H ¥ LT lsystemctl start nfs] ZASJL. RPCR— kT v /N\—%CE
LEXJ, R, mountZFEHALT. O—AIN—Fo>a>eEKEICC VE—RT7T7ILIX
TLZT 7AWV RATLICRNOVETEFRT,

> sudo mount HOST:REMOTE-PATHLOCAL -PATH

7z 2L, nfs.example.com¥ > D SA—HFFo LI MU EAVR—MTBITIE. ROE
XZzERALET,

> sudo mount nfs.example.com:/home /home

75472 EHNFSH—/NICX L TIT S TCPIEFI D = E&R T 5 ICIE. nconnectARX VR
DOmount4 7> 3V ZFERATETE Y, 1~1I6DMEDERDHZIEETET XTI, CIT 1Fv¥Y
YEAFTOIVMMEBETNTUVWAWVEEDT 7 4L METT,

nconnectiRE & FEDNFSH—NADRYIDY V> b 7O AFRICOHAEBREINE T, F
L5472 D RIENFSH—NICmountdY Y RZEITIT 58, IRNTDY TICHEILE
NTLVREFHEEINET, FILLWESKIFEIISNEE Ao nconnect REEZZEFE T BIC
& FEDNFSH—NAD IRTD) 9547V NERET ORIV FTIRNEDHD
9o RiCnconnectF T a3 > DFLWMEZEETIT £,

BEAWAnconnectDIEIE. mountDH S7F 7=1E/proc/mounts 7 71 JL CHESRTE X9, <
D AT aVIERNEWVGEEIE. TV MRICEDA T a3 VIdERSNT. TT7F)LE
fBED M1 MMERAEINEF T,

@ JEEC: nconnectiC K D TEERIN TV H D EIXEL D IEET
5

RO T FEICEGEZBALI-DEWVED T3 N TE S0, EROEGHITN
I LBnconnectDELEILTHIHNEIEHD £H A,

19.42.1 B#EYU>Y b —EXDOEA

autofsT—EVEMFEALT. UE—F I 7ML RATLZBENICIO O RTBZENTEE
9, /etc/auto.masterZ 7 A ILICRDIY R EEML X,

/nfsmounts /etc/auto.nfs

267 774N AT LOFEA > R— b | SLES 15 SP5



CNT. /nfsmountsTA LI NUDIZA TR EDITARTDONFSY T bDIL— T+
LY M) D&EIZERI-TELSICHED T (auto.nfs T 7MILAELLKERETNTLBIER).
C Tl auto.nfse WS EFIZFEALE LY. FEOLFIZRIRTZCHTEE
Jo auto.nfs T RDEKSICLTIRTDONFSYO > RDI Y MU EEML XD,

localdata -fstype=nfs serverl:/data
nfsdmount -fstype=nfs4 server2:/

root 11— ¥ L Tsystemctl start autofs®E{TL TCHREEZBMICLET, D
BT, serverl®/dataT« L2 k') D/nfsmounts/localdataldNFSTY OV b &
. server2®/nfsmounts/nfsdmountiEINFSVATY O > FENE T,

autofstr —E XDEITHIC/etc/auto.master 7 7T ILEMRELIBE. EEEZRMT BIC
I&. systemctl restart autofs TEHENV Y > MEEE BT INENHD X7,

19.4.2.2 /etc/fstabDFFiEE
Jetc/fstabPRDHEABIRIANFSVIY I RIY MUK, ROELSICHD £,

nfs.example.com:/data /local/path nfs rw,noauto 0 0

NFSVAY o > FDIFEIF. 3BEHDF TnfsDXH D ICnfsaZERL XY,

nfs.example.com:/data /local/pathv4 nfs4 rw,noauto 0 0

noautoA 7 a3 EFERT . BERIC T 7ML AT LREFYI Y FEINEH A
SMIHTR T 7AIN AT LAEFHTIYIY RN TREEIF. YOV MRAEDHEEIEELT
mountdAY Y Rz TEXT,

> sudo mount /local/path

Q s EEBIcT Y b
7=72 L. noautoA 7> avE AN LAEWVE, BEEFIC. Y XTLDINtATZ U FRIC
$oT ENBDT 7MY AFLHIYY hEhET,
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19.43 /%5 L JLNFS(pNFS)

NFSIE. 1980FERICHAFEINGE. HoHFHWVWIORIILDIDTY, FDH. NSRRI 7
1IN ZHBLEWESIE. B8, NFSTHOTY, LHL. KEBT7AILEXELLVEE
BRI ZAT YD T—=RICT VA LTEWEEIE. NFSH—=NDR MLy T ERD,
SRTLDNT =XV RCERBEEERIFLET, CET71IILDOT A IHREICKT
KBE2TWVWBDIZH L. Ethernet®MEFHREHAEBLMIVWTWVWARWZH T,

BEDONFSH—NICT7AIZERTRE. T—NET7AMINDARXT—2%EFE R L. IRT
DTF—REWNELT, 2y cT—0ENLTIZAT7MMIZEELET, LHL. 777D
INEK THRELTENTA—IVADR MLy IDRERBICHED £,

e INEVWT7AILTIE. XAET—2DOIEICKEH DD B,
e REWT 7AIILTIE U—=—N\DBI53147 > bADT—RXEICK-ELHI DB

PNFS(/STLILNFS)IE. 77 AN RTLAXRT—R%ET—32DFJFAHSDEET S Z i
&oT COFBRZFRRLET, CDT®H. pNFSICIZ2BEDO Y —N\DRBETT,

o T=RUNDIRTD LS T4 v %R/ TXET—%1 FiE THIHEH—/\]

o T—REFRFIBIDULD T ML —IHF—/\)
XBRTF—=BHY—NERA L —CH—NICE>To BE—OBENFSH— /DB INET, 77
AT bDFRAAAEIFEZIHLEITOHE. XX T—XT—N\DNFSVAT 5147 > b
LT 774N DF v OICT77ERTRICIEEDR ML= —NZ2FEETNILL VWD ZIE
mLET, 9547 I —NDT—RIIBERTIEZATEET,
SUSE Linux Enterprise ServeridZ 51 7 > MAITOHpNFSZEFR— L L F 75

19.43.1 YaSTHMERLT-pNFSZ S5+ 7> hDBRE

FIE19.2 INFST LI FUDA Vil —F ] ICE>THEDE I, 72l pNFS (VA2)F T vy
Ry ORz20)w o L. 723> TNFSVAEEZ 1) w oI LE T, YaSTHARELRFIER S
RTERITL. BEBIRTOA T a>r% /etc/exports 7 71 ILICEFTIAHE T,

19432 pNFS&SA 7Y FOFEHBRE

194218 1O 74 27 LOFET viR—F) Z8BLTHEBLE T, IFCACDREIF
NFSvAH — NI K > TITHONE T pNFSZEERT BHTICERB S DIE. minorversionZd 7/
2aVELUART—RH—/\MDS SERVERZmountAY > RIEBME 5 Z 75T TY,
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> sudo mount -t nfs4 -o minorversion=1 MDS SERVER MOUNTPOINT

TNV I HZETB=DIC. /proc 7 7ML AT LDEEZEZEL XY,

> sudo echo 32767 > /proc/sys/sunrpc/nfsd debug
> sudo echo 32767 > /proc/sys/sunrpc/nfs debug

19.5 NFSVAETO7 7t XFHE) X cOEE

LinuxiZig. 32—, JIL—7. LV ZFDM(rwx)IC T EEEABFTFTHAAA. EZFAH. &
FUEIT(ugo)DE T ST ULED. ACL(7 7 RAFIH) X NDE—IZZIZHD FHA. &D
ZFOHOMEDBRENEOA TS 3> D1DICDraft POSIXACLsH B D £9, 7= L. N5 DACL
(& POSIXICK > TIERICEELIN-CEIEHD FHA. BDI1DIE NFSVARY KT —2
T7AIWN AT LDO—EE L TEHETETNT=NFSVAACLT Y, NFSv4ACLIEZ. LinuxE®POSIX
> 27 L ¥ Microsoft Windows EDWIN32Y X 7 ARISEYTI R B4 xRt 3 2 BRNE
LTWET,

NFSv4 ACLIZ. Draft POSIXACLZIEL K RETZERIFE+TTIFHBWVD T, NFSVAT S 17
YEANDACLT V2 ZADIY Y EVTIFEASNTUVEH A(setfaclDFERR YY),
NFSv4DEARFIE. Draft POSIXACLIZFT S al —>a > TEREHTEI. NFSVAACL%E
BEFERATIHBENHD I, DED. setfaclENFSVITEMESEARH 5. NFSVATENE
SHEHBZCIETEEH A NFSVAACLENFSVAT 7ML AT LTERTE 3L DICT B 1
8. SUSE Linux Enterprise ServerTld. XD 7 71 ILEZFLnfsd-acl-tools/\w T —2%
RBEELTUVED,

® nfs4-getfacl
® nfs4-setfacl

® nfs4-editacl

NS DHEIE. NFSVAACLZIREES K UEF J Dgetfacld & Usetfacl L IXIFFEKR T,
CNS5DOXYRIE. NFSH—=—NEDT 7L T LDNFSVAACLZEREICHR—FLTW
BHBEICDIHIEMNTY, T—NICE>TEHEINBFRIZ. 75147V R TRITTATVWSRIN
507075 LICRE% 5 2. ACE (Access Control Entries) D—EBD4FE DA EHEHER
AEER A HD £,

T ZAR—FTONFSH—/NIINFSARY 2a—LZO—AILICI IV TR g R— SN
TWEtEA.
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Z DDIEHR

BEMIC DUV TIE. Introduction to NFSv4 ACLs (http://wiki.linux-nfs.org/wiki/index.php/
ACLs#Introduction_to NFSv4 ACLs 2)&ZBB LTI,

19.6 FHHIER

NFSH—NE& 547> hDOREBHRIE. exports. nfs. HXUnmountDI =2 7ILR—JD
IZH\. /usr/share/doc/packages/nfsidmap/READMED'S HAFTEEX T, 751>V R*a
X TF—=2aVIcDVWTIE. XDOWebH 1 FZBBRLTLIZEL,

o XY hIT—=UtF a7 D—MHBIBERICDOWVTIE. TSecurity and Hardening
Guides . #23% Masquerading and firewalls; ZE8BL T 3L\,

e NFSTURR—rEBHENICIYT Y M TIUNELNHDIGEIE. 21418 INFSEEDEH
VoV h] ZBRLTIEEL,

o AutoYaSTZ R L UNFSZERET 2 EDFMIC DV TIE. TAutoYaST Guides . %4
& [lConfiguration and installation options) . 4.20I& TNFS client and server] Z&R
LTLZEL,

* KerberosZ A LTNFSTO R R—bDtFa) T REICEATBFIEICOWVWT
I&. TSecurity and Hardening Guides . Z6% TNetwork authentication with
Kerberos) . 6.6J8 lKerberosand NFS] ZBBL T 7230,

o BEMAAREMIANIL FICDWTIE. SourceForge (http://nfs.sourceforge.net/) 2% BB L T
<TEELN,

19.7 NFScZ W a—FTa >0 D=HDEHRDIN
=3

19.7.1 —fE LS TN a—FTa0>F

BEICE>TIE. ERTNIEI T —XytE—%5iH. /var/log/messages 7 71 )L &5
RNZZETNFSOMEZEBBTEIENTEFRT, 2L, BLDHBF/. T —Xyt—>
X /var/log/messages CIRESINBZBRIITDICFHELVWHDTIIHD FEA. CDLDKIF

B. NFSDIFE A DOREIR. BMEOBRPICRY FT—INT Y b EFVv TF Y IT5LT
F<EETZEHTEXT,
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BIEZRAREICERLE T, SETERAETIATLETA ML, MEOREFHEZREL T
BBEZRANRNE T, MBICOANBZRODEELITY TZRELF T, €0®. ROFIETRYT
£3IC. AEZBHRLTHET,

FIlE 19.3: FEDBR

272

1. 2y bT—=IONTy b ZEFVTF v LET, LinuxTIE. tepdump/Ny T —J TR TN

%, tecpdumpdR Y REFEAHATE X9,
tepdumpDIEX DFIIRD EHED T,

tcpdump -s@ -i eth® -w /tmp/nfs-demo.cap host X.Xx.Xx.x
—c C.
s0

N7y bOYIDETZRLLELET

eth0
INTY RDBEBTZO0—AILAUETT—ADEBICEZIBRIZINELNHD X
9, anyBZFEAL T BFICIRTDA VR T T—RE2F ¥ TFv TETEITHN
CORMDERICED. T—2NLLLTED. DIHTREDELZBEDLILLHD

3
w

EFACF v TIFY I 717ILD&EIZIEEL X T,
X X XX

NFSIEHDDH S—ADHDIPT KL RICBF BRI ZIMBENRHD £9, 1o x
& NFS7 S 47> Ml TtepdumpZ B § 2155 (1%. NFSH—/N\DIP7 RL X%
BELEFT(ZDETHEVEEA)

Q i
BEICE2TIE. NFSO A7 MERIINFSH—NOWTFhDhDT—2%EF v
TF¥$BETTHHTY, 727 L. TVRYIIVRDRY hT—08EUD
FHLWERIE. MADHETT— 22X v TFvy I IRENELSHDET,

tepdump 7O R ZS vy MEDTVETIC RORTY FICEHAE T,
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2. (A 7> 3 2)nfs mountIY > REAROERTHICEENEET 31551E. nfs mount
YYROEFHEMEA T3> (-vw)ZERL T KDFElAEHNZEZEHTER
ER

3. (7> aV)BIRAEDstracexBEL £, straceDBIRAT v Tl £D
SXAT L= E DA TIThNI=D ZIEREICEESRLE T, COBHRZERAL

ED
fce ZIE NFSYU Y hTaOY Y R Tmycommand —-paramy ORTHNKELI=Z &N
PO oHFHEIF. XDAT Y RZFERALTIOY Y REstraces 3N TEET,

strace -ttf -s128 -o/tmp/nfs-strace.out mycommand --param

BIRZAT v I TstracezBUETET A WEHRIF. MEIBRINENZERLE T, /
var/log/messages7 7 71 ILEMERL T, BEEZRELE T,

4, MEHIBHINSS. Rl -c LT, WHARTEITL TV S tepdumpZzELE L £
9o straceAV YV RICED NV T LTHEEIE. strace AV RBERTLET,

5. N7y b bL—XEstraceT —XDONTHEERD b 2 EEE (X, /tmp/nfs-demo.cap &/
tmp/nfs-strace.out CTT—XZBRETET DL DICHED XL T

19.7.2 SEGNFSTNvY S

O == 5547 N\v I IIERRATTY
ROt avid. NFSO—RZEBLTVWRRELINFSEEEDAENRE LTWL
BECZRFICEVWTLIEETW, LEA>T 197118 WA ST a—T+
VT ICREINTVWARID ATy T2 RITL TRERDIAA. FHlzEEY 3710
ICRHERTNY I O— R (H25E)DEFEZEFARICHSE FT,

BAIDONFSEIEDIBHREWNE T Z7-DICEMICT R ENFTRERTNY I I—ROIFITER
BEAHD FT, 72750 TNYITAXvE—2IFIERICHDDICCLK. ThHEDARY a—L4E
FEBICKRETWVW=D. TNy I OA—REFREITIECATLNT =YV RAREZRIFTH

BEMDHD £, MEIRELLBVWLDICTRIEOHICO AT LICKIBEZEEZRIIITHZEDDH
DX, IFLAEDFZE. TN\YvIA—ROHEAIBEHD FHB A, £7o. NFSO—RIZHEE
LTVWARWI—HICE > TLEEIXRICIIB £t A



19.7.2.1 rpcdebugZzfEARA LT /N\v T DEML

rpcdebugy —ILEERTRE. NFSOSA TR EY—NTNV T ITSTHBES LIV
T7IBZENTEEY, rpcdebug’y —JLICSLETT7 7 X TEAHRWVGEIZ. NFSH—/\Dnfs-
clientd d \WL\dnfs-kernel-server/N\w o —S A4V M—=)LTEEXT,

TNYITITZTZRETBICIE. ROOAYX Y FZERTLET,
rpcdebug -m module -s flags

TNYI TS0V TTBICIE ROOIXVRZERITLET,
rpcdebug -m module -c flags

C T moduleldRDeEHE DT,

nfsd
NFSH—NJI—ROF/NwvYT

nfs
NFSZSA 7> kaA—ROF Ny

nlm
NFSU 4 7> b £FT2IENFSH—/NDWFNHTNFS Lock Managerd 7 /Ny 7 Z4TLV F
9o CAUINFSV2/VIICEEE L E9,

rpc
NFSO ZA4 7> hEIIENFSTH—NOWIThATU E— 7O —2v - I)LED2—
WDTFNYITZITWET,

rpcdebug I Y ROFEMARFERZEICOVWTIE. YZaT7IR=JEBRBLTLETL,

man 8 rpcdebug

19.7.2.2 NFSHMKFTHMOI—FDOTNv I Z2EMELT S

NFS7 2T+« ETald. NFSYU > kT —E>(rpc.mountd)’s ¥ DD EY —E X ICHKIFT
BIBENHD £9, /etc/sysconfig/nfsHTHEEY—EXDF a3V ERETETET,

7= 2. /etc/sysconfig/nfsiCIZIDINT XA —EHREENTVET,
MOUNTD OPTIONS=""

TNV T E—RZBMCTBICIE. -dF T2 avIcHiV T alls auth call. general. &
TcldparseD WIS ND DEZER T Z2HBENH D £,



e ZiIE. ROOA—RIFITARTOFRKDrpc.mountd ¥ > = BRI L X,

MOUNTD OPTIONS="-d all"

IRTOFEABIEERA T a VIl DWVWTE. YZa7IIR—=JEBBLTLEETL,

man 8 rpc.mountd

/etc/sysconfig/nfsZ BB LB T, T—EXZBESTINELNHD X,

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]

277

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.

278 Sambatf—/\D- > X k—JL | SLES 15 SP5



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

SambaztH—N L THERT 315B51F. sambaz 1 > A —J)LL £ 9, Samba®EEH
E7 71L&, /etc/samba/smb.confTYo DT 71 ILIF2DDRBEFICHTITENE
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 & U 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

ROFTlE. SMBZ 47> EHCD-ROMR S T aA—HF 4 L2 k' (homes) )EFAT
EBLDICTBAEERLET,

[cdrom]

283

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] & T comment
[cdrom]E 23>>IV bRUIEE ZRYRT—T0 LEDITARTDOSMBY Z14 7> bHER
BTEIRAHEDOLFITT, TS5ICcommentZBIMLT. HEZHAT I LN TE
£,

path = /media/cdrom
pathld. /media/cdrom7«4 LU F)Z TV XR—FLZXT,

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]

284

[homes | HBEF. CCTIIFICEETY, A—HYDLinuxZ 71 ILTH—NDEBRTHD
VRENRT—REFBE, MEOKR—LTa LY M) ZFE->TLNIEEFNICER TS
EDTEET,

5 20.2: [HOMES]&H&

[homes]
comment = Home Directories
valid users = %S
browseable = No
read only = No
inherit acls = Yes

[homes]
SMBH—NIZEF L TVWBA—HFOHEAZMOEEINER L TLARWVER
D. [homes| BT LI T4 TZ2ERL THEDPFMICERINE T, £EFN
R2HEOLBIE. I—HBICHEDFT,

valid users = %S
%Sl BRMNEBICEIISINI-CSTIC. EFNLGHBRICESHEIONE
T [homes | EBDIFZE. CHIFEICI—HHRTY, LA >T I—HFOHEIC
W BT AEE. FDA—FREIFIHESINE T,

browseable = No

COREZITOE. HEDRY T —IRIBTHRHINRLBDFT,

read only =
T 7 #)L b TlE. Sambaldread only = Yes/ATX—&RIC&E>T. TIRK—F
SNTEHBEANDEZIAAT IR ZBIELE T, HEICETADDILIICKRET S
IClE. read only = NofEZEREL £9, "tlldwritable = Yes  [FMETY,

create mask = 0640
MS Windows NTR—ZXMAD L X T LlE. UNIXD/IN—2 v 3> OB % IER
LBEVWDT. Z71ILDEREFICN—S w3 xEDYUTRIENTEEE
Ao create mask/NTX—RIF. FILLIERINIT 7MILICEIDEHTHENE 7Y
TAEZEELE T, CNIFEZTAARLGHBICOABEBAINE T, EE. COD
REFA—FT—DRAEZEZFE. 7 —F—D—XTIL—TDX ‘//\“7’3“??5’}5&7}
MEREFDOZEHEEKRLET, valid users = SSERET D . FIL—FITHEH
HENEZESNTH. RARAATIELADNTEBRLLABRDFT, JIL—TFIIHEH if_‘f
MEZTE5 T B5EE. valid users = SSEWVWSITZEMICL TS IZETL
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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—HYLAItEFa )T« (security = user)
CDEFa)TaLRNIIIE. I—FCVWSERESMBICERD ANTWE Y, Fa1—1
& T=NICNRT—RZZERITIVELNHD £9, BEFRE. TIXAR—FEIN/E4L
DEHEANDT7 7€ RF. A—FRIELCTH—N\DFHFATL £75

ADSLAJLEF a7 (security = ADS)
CDE—RTIE. Sambald 7774774 LI MIBRIBEDO R XA X N— LTENME
LEd, COE—RTEEETSICIE. SambazR{TLTW3 I Ea1—%I|ZKerberos
DA YA =IILEINBEBAHTHDEDNNETY, SambazFERALTIVYE21—&%%
ADSLILLICHEE T B BRERH D £9, Thid. YaSTOWindows R A1 > X /N —
S TEDa—-IZFERLTITVWET,

FXAL2LARIEF 2T (security = domain)
CDE—RIE. I 2HWindows NTR XA IZBIML TWBBEICOAHIEL <ENMEL
9, Sambald. Windows Server&[BLAET. A—HHE/NRT— K%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

SMBxyw b T—2 70O JILORPID/N—2 3 >0 SMBLETIECIFSIE. &< TEETIFHW
7ORIJINTHBZ70. HFEETHSMicrosoftiC k> THEEINTVWEEFA, EXxallFa
L DEARAM S, SUSE Linux Enterprise Server®mount A< > Rk, T 74 FTEOFL WL

ZOR3)N—232(SMB2.1, SMB3.0. £7IESMB3.02)0 &= ERAL T, SMBEEZY
oV LET

7=f2L. COZEEImountS KW /etc/fstabx N LY T T0 T DHHEL £, SMB1
g BBRICER T A THIEHmSIFERATETEY, FATIBHIT. UTOEHED T,

® 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
_ CC. PATH SERVER SHARED FOLDERI&Z. LUPED X7 FTld/cifs/shared T,

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 2w I gy bTFa LI NIV —TIE. EETZI—HICTIELRZFATIHE
HHbhFd, FMICDOVWTIE. ¥Y=Za7ILR—TD TPERMISSIONS) D2 3> (man
8 vfs_snapper vfs_snapper)ZBB L T &L\,

DE—rRXFv T3y baEHYR—FrF3BICIE. /etc/samba/smb.conf 7 7T ILEZEET S
MBRBHD Fd, BEIBICIE. YaSTs =y FT—20H—E 2 s Sambath—/\DIEICEIR S
3H. FLIPROOAT Y R EFERALTEES S EEEI > aYZ2FFHTHLRLE T,

vfs objects = snapper

FEHTDsmb.confADEEEZEFMICTB/-HIC. Sambatr—EX =BT AINELNDH B 5
ISEEBLTLIEE0,

> 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

298

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 smbTSamba%BiE&)L £ 9,
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 ¥=-aZIR=D:man/ Ny T —TA VA R—=ILENBZTARTDsambaR—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.SUSE7 7 T ILAAEENTWVE T,

e BMDINYT—I RE¥a X b zypper install samba-docT/Nw 4 —samba-doc%k
AVRAM=ILLEY,
CDYZ a7 )id/usr/share/doc/packages/sambalc 1 > A h—JILENFET, ¥YZa7
IR—=ZDOHTMLN =23 Y ERERD S 751 (smb.conf.SUSERE)DEFENTULE
ER

o FF4 Y= aTI)l: SambawikilZld. L& User Documentation (https://
wiki.samba.org/index.php/User_Documentation 2)HBFEFNTWLE T,
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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,
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Ry T7770)E. V—ADBAR(A—AHILFLFRYy hT—0)e. V—RZ2O—HILICID
VETREHDIYTYRRAY M EEBELE T, Yy TOEBNEBERIETTRE T Y 7 L ERK
T9, ERBDIE. Toptions) ZT >+ D&ETIEZ < mount point&locationDfEICEE
g BRTI,

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—ADGRZEEICRI Y TB2DZEBELE T, CCIclF. TTEESNLA—2Z
NIV ERAYRIEMTZ1207 1 LY FJ%(( auto.master TREIE] <> k).
TN IERAEDTILNR(EEY T b 2121118 TEETT Y ) 258K)
DOWINHZIEETETET,

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

213 BEETNNvYT

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
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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. autofsZ{EILEL £,

> 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 /net mount point

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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