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Ho1h. ASHDEHTERBETCOFERICITEL TLWANTEDTEI5ENHD X
ER

o BT AL E a—ICIdR— DB EINEE A
e i FLEa—IF. BEDN—RITT77—XFTI9F v TCLHAHBTETHEVWIEAHD
E

o RINTLE2a—DFF S LUKEEIS. BEEINDIBZENRHDET, £DH. 5%
)—XENB3EMTLELa—ADT7 v I L—RHBTETARVGEER. BIVX =LY
WEBCRBZGEENHD T,

e i 7LEa—Id. FEDKATRT IZ0gEMAHD £, 7L XIF. SUSETTL
Ea—DEBERILIEHEFEO—IZ/ELTUVARVL., £HREFI V-4 B4
ZHL TVWERWZ EHHIBBLIEBERETY, SUSETIE. CD&LS5aTo/Ad—ntt
R=brETNBA3N— a3V EMRNICIRETERVEELRHD X9,

CEROERICHBLTVWAEM I L E2a—DBEICDWVWTIE. https://www.suse.com/
releasenotes/ 2CHB NV —R/—rEBBEL TV,
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1 LinuxZ7 71IL> AT LOEE

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

SUSE Linux Enterprise 12 Tld. ARL =T YIS RATLADTI7#IET7AILI T
LiFBtrfsTH D, TR TXFSHT I AILETY, Fhes EXXT 7AW ATLT 7).
BFUVOCF2B53|1EMEPR—bLEF T, 77 I LTI Btrfs7 71 JLS R T LISER
DY TR 2a—LEHICHRESNE T, L—rT 7ML AT LTIE. Snapper1 77X
FSOFYZFERBLT XF v T3y bHAEBNICERMICAD £9, Snapper®FFlicD
WTld. TEIEA A Ry 5BT7E SnapperzfEB LI AT LADEEBER Ty a3y bE
B z8BLTEEL
TOMDNANT =X ADEY b7y FIZiE. AARMOEVWA ML -2 X T4
PREBELBRICHBHDET, NANTH—XVADIVZRAR) T F ) FDEHZH
7o 978, SUSE Linux Enterprise ServerTld. High Availability Extension7” k7 >/ (C
OCFS2 (Oracle Cluster File System 2) £ DRBD (Distributed Replicated Block Device) % #2
HAATVET, CNEDBEBA ML —UDXTLIF. KETIEFRWEEA. FFMIC
DWW TI&. SUSE Linux Enterprise High Availability Extension® &2+ F (https://
documentation.suse.com/sle-ha-15/html/SLE-HA-all/book-administration.html) 21 % &
LTLETE L,

12l IRTODT7 IV =2 avVIiCBRBER I 7AIILV AT LIIEFEELEFRA. 7717
DATLICIIREDR R RENH D, ENEZZEBIIMNELRHDET, RDESERT 71
WO RTLEERT ZHBETH. BUBRNY I 7y THERAKRETT,
AETEHAIND T 2072 MEH LV T —20—EHr WS BEEIR. I —HAR—XT—
R(A—YHMERTZ 7 TV T—2aVIlED T 7MILICETIAEFNE T —R)D—EM%EIEY
SETEHDEFEFA, A—HFAR—IADT—EZH—BLTLBIHESIHE. 7TV 5—23
YEENBEERTINELHD £,

AKIEBTHIEEEDHWERED, N—=FT1 >3 LV T 7ML AT LOREEX-ISEBICHNE
BIRTOFIEIE. YaSTIN—TFT 0 > a7 2 ERLTRITTETXI(ED2TR3CZzhEHLFE
o BFHMICOWVWTIE. T FEEAA Ry BI0E MEEQAIT /N —T 0 a3 VREL | 28
BLTLEETL,
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1.1 H&E

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

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

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

1.2 Btrfs

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

1.21 FBHE
Btrsid, RO & > BTMEEM. 5. BRLERMELRHELET.
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o EZTIAARERRFT v T ay b, EFERARICHKEICRC T RTLAZEZICA-IL
NI LD, 77101 %2NvIT7 Y ITTEET,

o IR a—LDHYR— M BrFSTIE. BIDHTENIAR—IADT—=ILICT 7 HIL I+
DY TR a—LHMEREINE T, BtrFSTIE. ACAR—XF—IILRATELZD T 71IL

SRATFLE L THRET D EMY TR a—L%ZERTEET, YR a—LOHIF.
T=ILICEID Y TOENIEZAR—RICEL>TOAEIRINE T,

o scrubZEEALIAYSA > TOF Ty I CEBEDOEEN. Btrfsd ATV RT1 Y —
ILO—EE LTHBAETEET, YVI—RBEHNELVLWIEZRIRELT. T—REXA
T—ADREMERIELET, YUV MLET 7ML X T LLET, scrub% EHBAYICE
TTBeNTEFT, NI BEDORIERICNY I SO R TIOEL R LTET
INEd,

¢ XRT—RA—HT—R2BEDOTETIXLRRAIDLANIL,
¢ XAF—REA—YF—RBAOIETERFIvIY L, T7—KRHEARLELZET,
* 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 BIZMEXt2. Ext3. BLUVEXXM4T 7 A IV AT LDSED, 7514 >DIA T L— 3
o

e /boot DT —hbO—LHYR— bk, Btrfs/N\—F 1 >3 >h 5D ZERIEEICL £,

o YILFRY a—LBtrfsid. SUSE Linux Enterprise Server 15 SP3T
I&. RAIDO. RAID1. HLURAIDIOZOT7 7 I THR—FETNFET, TNLDEVL
NILDORADIFIREERHR— b EINEEAD ROV —EXNY I THR—bEINBH
BN B D F9,

e Btrfso AV > REFERAL T, E8EHEEZRELE T,

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

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

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

/boot/grub2/i386-pc. /boot/grub2/x86 64-efi. /boot/grub2/powerpc-ieeel275. /
boot/grub2/s390x-emu
J—brO—4REOO—IINY ZIEHR—FETNTVWEEA. TNE5DT LT MY
3. T—FTIFVYEBTY, RID2DDT LU kJIFAMDE4/Intel 647> > EICTFE
ZEL. 20BD2ODT+1 LU FJIEFENZNIBMPOWEREIBM ZEICEFETEL £95

/home
/home DY L 7e/N—FT 0 a3 VICEELTLAWNGES. O—ILN\y IBICT—42h%k
ONO%EEITBT=OICEATNE T,

/opt
H—RN—FTo BRISEE. /optICA VA —ILEhEzd, O—IILNYIERICINSD
TIVr—=2a3 o 7oA A R=ILENZDOZERITBTHICHRATNE T,

/srv

Web& LOFTPH—NADT—2HZENTUVE T, O—ILNY IEICT—2h%kbn
BDZEITBIDICHEN TN E 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. OY. —BFxvwvia. /var/opt DY —RN—T1 B RARE.
ZLONDTTNT7AUDEENTED. RETS VDA A—JET—ER—=XADT
7AIMDFBFATY, LA >T COYTRYa—LIFRAFTyToay bHh5ITART
DZDONI)TITNT—RZFEATBLSIERIN. TJE—F > F4 FHERMICHK T
WEd,

ZE5: O0—IILNNY DY R—K

SUSEA O—ILNw I ZHR—FT3DIE. BRIRESNTWVWS T IR a—Lh%E>
Te<HIBRESNTULWRWMEEDAHTY, cfEl. YaSTN—FT > a+ZFEHAL T IR
Ja—L%ZEBMTZCIETEET,

1.22.1 HEfeSNIBtrfs7 7 (I AT LDY TV b+

Q) 3 GRUB 2B L UHEMEIL— +
GRUB 2lZlzo £z ldzstd EfEIL— R 7 7ML AT LS T— R TEEFHA. JL—RIC
lzo X FoidzstdEMEZEA T 315513, zlibEMEZFER T SH. BID /boot /N—T 1> 3
YEERL 95

Btrfs7 7 1 L2 AT LAISEEN G EMZ HR—FLTWVWE T, BRICT S L. BtrfsidEZ A
AFICT7AINT—FZEMEL. AHAAARHI T 7AINT—RZBELET,

compress £ 7cld compress-force XUV F AT a>EFERAL. BEE7ILIV XL

(zstd. lzo. F7cld z1ib)ZFEIRL £ 9 (zlibh T 7 #JL METT), zlibEHEIZ. KD EHER
HE<. —AlzoEfEIE &L DERTCPUBRMMELS BRD X7, zstd77)LO ) X LlE. [zolliEW
NT 3= R, ZlibC BUDEMRRZ B LR DZHRZREL £ T,

fi):

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

7I1ILEER L. TEOT7AILICETIALIHBET. EEINBROY 1 XHREMY
X&D%jﬁqb\b‘%bb\i’%ﬁ\ BtrisidCD 7 7 A ILICABRBHEZAANTE R LS ICEREE
2FxvTLET, COBENBER LSS, compress-force 7 S a > FERLET, R
DEHETEIHRVNT—RZZL T 71ILICIFBWTY,
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:I:‘ﬂﬁtzt FRT77MILDHNREDH D CITEFELTLIEE VW, EBARLTEZTAEFNL

7AIE. T7AIY AT LD compress 77> 3 >~ £7:lE compress-force A 3> %
ﬁﬁﬁ LTIV SN EICEBINEEA. £/ nodatacow BEZHFOT771ILDT
VATV MMIEEEINEE A

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

%m; kaﬁtmﬁﬁwﬁuﬁibtkﬁfﬁo_wﬂ T4 AVICT—REEZTIA

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

KEHIICERE LT-WBA. compress 7 7> 3 >~ £ 7zIf compress-force # > 3 > % /etc/
fstabBRE 7 71 JLISEML £9, fl:

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

1222 HIRVa—LOII>E

SUSE Linux Enterprise ServerED X Fwv 7> 3w b6 X7 LZO—ILNY T T BT
FIRFvFoavbhsT—rLET, CNUSEKD. O—IINYIERITTBHIIC. RTY
Toav b zERTLABNSFIVITERT, RFY T2 ayv bbb T—hTEBRLIICTHS
IIE. 7R 2a—LZIYT Y FLETEEIIFERIZETY),

1.2.218 TSUSE Linux Enterprise Server EDIIL— 7 71 ILY AT LFKE] D—EICTRIN
TWB T TR a—LSNI. @CWSHBIDAR) a—LHAFEELERT, chnldk. IL—h
N=T42a>(/)e LTI EENBZTIAIN T TRY 2a—LTY, ENANOH TR
Ja—Ald. TOR)a—LIIRTYEEINET,

2Ty FoaybhoT—rF3L. @ TRV a—LTIEER, RFv T ay bHMERT
NEkd, AFv72av bMIBEND T 7ML AT LOERIE. / E LTHRAAAERTY
DY REINET, ENUADT TR a—Lld. RFTv T3y MIETAHAETIY TV b
INFET, CORREIF. TI7FIL TR —ENRHDTY, REIOBEHCLD. FIDOREH
BrInEd, TNEKXKANGDHDICT SICIE. snapper rollback IV REZETLET,
CNUCED. GRIDT—MMIFERLIERAFTy 7o ay bABHLWT 74 MDY TR 2—
LiZ7D, BESHRIE O ITR) a—LIERINET,
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1.2.2.3 ZESIEBOHE

BE. 771X TLOFEREIEdf O R THESRELE S, Btrfs7 7LV X T LT

. df DBEAIIREZIBAIEEMDHD F9, £T—2HE D Y TEEFH L IZF)IC. Btrfs
T7ANS AT LA T—2ADEFZEDHTTHERTSZINS5TI,

FOER., FFAEOEHZFERATEEALSICERATH, Btrfs 7 7ML AT LICK>THE
AR LR—FINBZEDHDET, FDHBE. AXT—2BICEIDHTSNIERIET
RTERINTUVETY, Btrfs7 71 ILY AT L EOERBAHDE & ERARTREA BT % FESR
IB3ICIE. kOO REFEALET,

btrfs filesystem show

tux > sudo btrfs filesystem show /

Label: 'ROOT' wuuid: 52011c5e-5711-42d8-8c50-718a005ec4b3
Total devices 1 FS bytes used 10.02GiB
devid 1 size 20.02GiB used 13.78GiB path /dev/sda3

T77MIN AT LDEFA T A X FOFEHAEZRTLET, REDITOINS2DDED
—MITBEE. T7AIRTLLEOBEEHIFIANTED Y TEATT,

btrfs filesystem df

tux > sudo btrfs filesystem df /

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

System, single: total=32.00MiB, used=16.00KiB
Metadata, single: total=768.00MiB, used=421.36MiB
GlobalReserve, single: total=144.00MiB, used=0.00B

T7AIL AT LDEID Y TEADOEH(total )\ B L MERBFADEEHDEZRTL
Fo ARXT—RDtotal BE U used DENIFIFFELWVEES. XXT—XAOBEFHITTA
TEDOYTEATT,

btrfs filesystem usage

tux > sudo btrfs filesystem usage /

Overall:
Device size: 20.02GiB
Device allocated: 13.78GiB
Device unallocated: 6.24GiB
Device missing: 0.00B
Used: 10.02GiB
Free (estimated): 9.63GiB (min: 9.63GiB)
Data ratio: 1.00
Metadata ratio: 1.00
Global reserve: 144.00MiB (used: 0.00B)

SLES 15 SP3

K
it

8 SUSE Linux Enterprise ServerEDJIL— T 71 ILY AT Ls



Data Metadata System

Id Path single single single Unallocated

1 /dev/sda3 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Total 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Used 9.61GiB 421.36MiB 16.00KiB

AID2DD IR Y RZHAEOETDOLARDT—2Z2RTLET,

FFHMIC DWW TIE. man 8 btrfs-filesystem & & Uhttps://btrfs.wiki.kernel.org/index.php/
FAQ AZBBRL T IEELY,

1.2.3 ReiserFSELUVEXIDEZ T 71 IS AT LD BBtrfsAdD~
19L—->3>

btrfs-convert'Y —/LZ R L T. BEFZDReiserFSE 7=IXExt (Ext2. Ext3. F7cIXExtd)h
SBtrfs 7 7ML AT LICT—RR) a—LZIATdL— TR ENTEXY, UK
D, PORDRNEINT(ATSZAV) T 7AWV ITLDA Y T L —XERERITTEE T,
CNUCiE btrfs-convert VY —JLE BT — bEBERA VA =L XT 1 PHRERIFEN
HODET, COYV—ILETD T 7ML AT LDEZERNICBtrfs 7 71 )L X T LEBE
L. ZRUCEENTVWBRT—RICEED VI LET. XEXT—F%ZEHRT BICIET /N1 X
TRRBRESEHEHDBETT, THBRVEEHICKBMLET, TO T 7ML AT LIFEDEF
D Btrfs7 7ML AT LICK > TEIEINEEINDZICREHD FEA. BERX
R=ZADEBIF T 7AIINC AT LOAYTIOVICE>TREDE TN, ESICEENZ 770
WORTFLATS O NMT 7L, To Lo M) IERBE)OHICE > TEASINBZIBED
HDET, T—RIFEBEEBRINZ D, 771NN AT LALEDT—22IFEBRICHER R
R=RAEEREEZFHA 1L, T=INYF VI H2ERTEZ T 71ILR2KIBERZ S
BAZXDT71ILIFBREZE T,

TTD T 7AIV AT LEBUfs 7 7 A I AT LICEBRET RICIE. ROOATY RFEETLE
ER

root # btrfs-convert /path/to/device

O == /etc/fstabDBESR
THRIE. /etc/fstab ICRBEINTVBTD 7 7ML XA T LAD TR TDBE T,
TNARIIBtfs T 7 AN AT LDRHBZCEDNREINBZLSICHABINTWVWE L Z
T HIHENDD FT,
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ZTHEFICIE. Btrfs7 7ML RTFLDAVTIUVICY —RIT7AIINI AT LOAYTYH
RMEINEzd, V—XT71IL AT LIE. fs root/reiserfs saved/image THERL S 17
BET 2HAAAERAA—CZHIR T EFTHREEINE T, AIX—JT7MILOEREIF. &
HeETCHFBReiserFST 7ML AT LD TRFyFogv k) THOH. Btrfs7 7L X
TLADNEEETNTHEDLDEFHA 1 X—CT7 71 ZHIBRT BICIE. reiserfs saved 7
R a—LZHBRLED,

root # btrfs subvolume delete fs root/reiserfs saved
T7ANLNSRATLZTICRIICIE. ROOAYY RZFERALFT,

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

EE . LOhN3EE

Btrfs7 7 ALY AT LELTR IV EEINTWVWBRB T 7ML AT LANDEBIETAT
KbnxEd, YUY MRICIFERDEIREZRITLABAVWTLLEETL, THHVE. 77
AN ATLDNELLETINGLSABD XY,

1.2.4 BtrfsDEIE

Btrfsid. YaST/N\—7« > 3 FH L VAUtoYaSTRICHEE SN TVWE T, Chid1 > X b—)LEF
ICRARBET. W—br T 7MINRATLBDOYV ) 32— 3 R EITDCENTERY, 1~
A L=I)L&IC. YaSTN—FT 1> a3+ ZEAL T, Btrfs®AR) 2a—LOBREEBEZITS L
NTEXY,

BtrfsOEIEY —JLIE. btrfsprogs N7 —PRICAEINTWVWEY, Btrfsd< > RDER
[CDWTIE. man 8 btrfs. man 8 btrfsck. & U man 8 mkfs.btrfs DEIAT > R%EH
BLTLLETV, BtrfsD#ggEIC DWW TI&. Btrfs wiki (http://btris.wiki.kernel.org 7))z BB L
TLETL,

1.2.5 B IR a—LICXTBBtrfsT #—XDHR—

Btrfs)l— c 7 7L X T LDY TR 2—L(/var/log. /var/crash £7zI& /var/
cache B )M\ BEDRIERFICFIBRIRERT A RTAR—ADIANTEZFEATE. Y XT LA
ICAREENRELEF T, COKRRAZEET S8, SUSE Linux Enterprise ServerTIdBtrfs
IR 2a—LICHTEI74—FDOBR—bERIETELSICHD £ L7, YaSTORENS
W=br 77N AT LERETRE. HYITR)2a—LDI+—FEBMMILTERET H%E
BHEVE T,
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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,

1. YaSTEEEIL. VAT Ls /N—T10 a7 %#BIRL T [TLWTEEEZRERELFET,
2. EAlO~RA > T, Btrfs®E o) wo LE7,

3. AT Y RTUT, YITRVa— LI +—RZBMCT BT /N1 XZERL T T8
ICHBREEZT VY I LET,

4, Edit Btrfs (BtrfsDiRE) V4 > RO T, YITR) 2a—LDIA—2DEMELFTVvIRY
VREBML. INTREL XTI,

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

5. BEOHY TR 2a—LDI)IA DS, I4—2THAX%ZHRIZ2Y TR 2 —L%ED
Jy oL, PERICHBREZT Vv ILED,

6. Edit subvolume of Btrfs (Btrfsdt 7R 2 — LDIRE)V r > KU T, Limitsize (Y-
ZHIRE)ZBRIC L. BREINZIZATAIZEELEFT. [F5E] 20U v o L THESR
L%xd,
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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. 74—3YR—bZBMILET,

tux > sudo btrfs quota enable /

2. WIRVa—LOURXZEIELE T,

tux > sudo btrfs subvolume list /

VA —RIBFEOTITR) a—LICOHHRETETFT,

3. FIOFIETCRREINIEY TR 2a—LDIDIC I +— %R/ ELEFT, TR a—L
& /INX(/var/tmp 72 ) E721E 0/SUBVOLUME ID (0/272 78 E)D B 5HMIZ K o Tl
TEFEJ, RIS, /var/tmp IC5GBD Y #— 42 %#FBET3H%ERLF T,

tux > sudo btrfs ggroup 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,

4, BIEQV 4 —R%Z—8BICT3ICIF. ROAT Y RZFEALE T, max_rferFlic.
V4 —32DNA FEATRRINEF T,

tux > sudo btrfs ggroup show -r /

O > o r—z2ommit,
BIFEDY #—RZ2FMTBHE. 74— 321 X%Z none ICEREL £75

tux > sudo btrfs qgroup limit none /var/tmp

HEDODN—T4>aYeFDOIRTOYITR) 2a—LDI +—RYR—bEEMZTS
IClZ. btrfs quota disable ZfEHAL £,

tux > sudo btrfs quota disable /
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1.2.5.3 FFHIERR

FFMIC DUV TIE. man 8 btrfs-qgroup &L Uman 8 btrfs-quotaZ&RL T T
W Btrfs wiki (https://btrfs.wiki.kernel.org/index.php/UseCases )M UseCasesR—TIZH
FHABmAEEH INTUVET,

1.2.6 BtrfsTORXTwE>Y

O == vy rEERLERFY I ay k
V=B ITR) 2a—LICBNBRRATY T T 71D HZ3HEIE. Ry TFoay baE
BITB_CIETEFEREAS

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

e X7 T T 74 )LICIENODATACOW H KT NODATASUMNY D> AT a VR ETY,

e 20w T 7AILIXERETET £ A - NODATACOW H K UNODATASUIMNY U > bA o>
HREITDET. CNEHERTEEI, MADA T avic&b. RO T T771)L
DEMEHEDICED £,

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

© RTVYTT7AINBERN=RICTBILIETEE A

¢ RTVYTT7ANBAYIAYT7AIICTBILIETE XA

¢ ATy T T 74N —BIODBTTAT7ANT 7AINS AT LLEICHZHEDDHD
95

1.2.7 Btrfs send/receive

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

btrfs sendi2fEld. ALY TR 2 —LD2DDFEAAAERIFT v T gy bOESEE
BLT,. #NZET771ILEIISTDOUTICEEL £9, Btrfs receiveiRfElL. sendd< >
ROBERZEEBLT. #NEXFy7Toay MIERALET,

1.2.7.1  EiIREH
send/receivetfREE ERT 3 ICIE. ROBHEEITHENHD £,
o V—Xfll(send) & X —4"v MAl(receive)ICBtrfs 7 7 1LY R T LADRETT,

* 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—RB)DA > X>RILINY DT F%& /backup/data (R —
gy MANICERL T %3S & HIIC LT, Btrfs send/receiveDEARMLFERAEEZTRLE T, /
data iU IR 2a—LTHIRERHD £,

FE1.1: M8y F TS

1. V—RAUCHERR v T2 3w (T DOFITIE snapshot 0 E WS EEDNZIERL. £
DT AVICEFTIAZFNTVWBR e 2R LET,

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

FLWH IR 2— L /data/bkp_data DMERLSINE T, THUIRDA VT UXAIL
Ny IT7yvTORELTERINZDT, BBRAICEFLTHEIDBELRHD £,

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

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

A=y MANZHF LW TR 22— L /backup/bkp_data BMERI N E T,
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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
ZHERLE T, XOBITIE. XF v T 3w bCbkp_data_ CURRENT DATE & L\5%4Hi
MIVWTUVET,

tux > sudo btrfs subvolume snapshot -r /data /data/bkp data $(date +5%F)
sync

FLWH DR a—L(fce R1E. /data/bkp_data 2016-07-07 )AMER SN E T,

2. LBIOR Ty o3y hEFHTRIER LR Ty Toay hOERZZ—47 v MAITE
ELET, ZDI=HICIE. 773> -p SNAPSHOT ZERL T, MRIORFv T 3wy
FzEEL XY,

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

HFLWHY TR 2—L /backup/bkp data 2016-07-07 BMERINE T,

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

£,

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

RADAXY RTUBIDR Ty Foay bzEBRL. 2BBDOVY RTHREDR
Fv o ay hD&BI% /data/bkp data lCZEBELET, ChICED. Nw o T v
TENTRFDRFT Y T3y MMIEIC /data/bkp_data E WS HBICED £9,

ZFORR. BICCOY TR 2a—LBEAI X VR)Lsendi2EDFH L L TE

BATEEY,

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

TLET,

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

RODIAR Y RTUFIONY O T7y FXFyvFoay b zHIBRL. 2&Bnav >
RTIREDRFv I3y bDARI%Z /backup/bkp data iCEEL £F9, CNIC&K
D, BFDONYIT7 v TRFy TS 3w MIFEIC /backup/bkp data & WL\DEHIIC
AN -

O YR UE—RE—F Y MIADESE

17
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tux > btrfs send /data/bkp data | ssh root@jupiter.example.com 'btrfs receive /
backup'

1.2.8 T—HEEHHROTR— K

Btrfsid 7T — X EEHRE Y R— ML X, EDLOHDHLELLT. 771X TLADE
BOR—7AOvoz, HBALL—O7—>3avicHhd. 07Oy ID1D>OAE—%
e TERIE) VU TESIMRA X9, SUSE Linux Enterprise ServerTld. 771X T L% R
Ty L TE—70Ovo%F v 93 duperemove Y —JLERMELTWE T, Btrfs7 7L
SRTLTERAINZBE. Cho0JOv I ZEE/HRLT. 771 AT LDRANR—
2AZENTZEHTEEI, duperemove (T 7 AL RTIEFA VA M—ILENEH A, FEH
TEBELDICTBICIE. /Ny —2 duperemoveZz 1 VA —=JLLE T,

Q it KBoF—2t v FOEEHR
KEDT 71 I EEBEHR T 3I5EIE. --hashfileA T3> = FEALET,

tux > sudo duperemove --hashfile HASH FILE filel file2 file3

--hashfileF 7> a>id. IRTODEESINIT 71ILD/N\Y > 2 ZRAMTIEA

< HASH FILEICRTEL T, EVWRAESINZDZEHFT E£J, HASH FILE [SEBFHERIAET
o R=RTZAVNY 2T 7ANZER LIERIDEITER. KEDT—X2tE Y bAD
EEHIERIORRICEEFRTEX T,

duperemove (&, 77 TILDV AN ZMIBTEZH. T4 LIV MNIZBRHNICAFv T3
CHTEET,

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

BNEE— RICIF. FRAAAFERECEEHRD2OMHD £9, RAAAFEHE—RTEITLE
BE(-d Ay FZIBELBWVW). BESNI T 7AILERIFTALI M) ZIXF vV LTE
g7OvoEFzv oL, HALEY, Chld. COT 7ML AT LTHOHEELEY,
EEHRE— K TOD duperemove DETIE. Btrfs7 7ML AT LTOHA T R—EINTLE
o BESNIT7AINERIFTALI M) ZXF v LR EELTVWR OV VITEE
BERRABICEXEETNE T,

SHEIC DL TIE. man 8 duperemove ZEBBL T 2L\,
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1.2.9

ID
ID
ID
ID
ID
ID
ID

19

[..

IW—bT7 71N AT LDSDYT TR 22— LOHIRR

BEDODBHNDEDICIL—F T 7ML AT LIS T 74 rDBtrfsth TR 2 —LD1D%
HIfR S 2UBLRDHZBZEDBHD T, TNSDIDIFHTHRY 2— L. o ZlE@/home F7z
IE@/srvERDTNAZADT 7AINIRATLICE#BLLE T, XOFIEIF. Btrfstr IR 12—
LZzHIRT 35 EZRLTVWETD,

256
258
259
260
261
262
263
.1

tux > sudo

gen
gen
gen
gen
gen
gen
gen

1. HIRT23HRBDH DT THR) a—LZHELET (e 2IE. @/opt)e IL—F/NXDYH
TR a—LIDHMEIC T5] THBRZCITEFELTLIETL,

btrfs subvolume list /

30 top level 5 path @

887 top level 256 path @/var

872 top level 256 path @/usr/local
886 top level 256 path @/tmp

60 top level 256 path @/srv

886 top level 256 path @/root

39 top level 256 path @/opt

2. —bN=FT42 3> RALTBTNARGZRDITE T,

tux > 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.I—FT 7AW AT LIDSOY TR a—L)ERIOIY T bRA Y MMz ziE/
mnt) EICYTORLETS

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

4, XV RSNTEIN—F T 7ML AT LDS @/opt N\—T0 > a > zZHIBRLE T,
tux > sudo btrfs subvolume delete /mnt/@/opt

5 UFICR DY FENFEIL—F T 7ML AT LET ORIV LET

tux > sudo umount /mnt

W=7 7AW AT LDSDT TR 21— LOHIR SLES 15 SP3



1.3 XFS

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

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

131 7Or—>a>dl—TEEALEERT—5E Tt

XFST7T 7AW R T LDERBFIC. 77V RTLDOEICHZTOVvITNARIE FLW
B4 X EHD8DULDFFEOEFHICHEISNE T, Chozx T7Ayr—>ardil—7) ¢«
HUEd, E7OT7—>a>JIIL—FlE. MBDinodel ZBE T4 RV AR—XZzEEL X
o RAMNICIE. 7O —> 3> dIL—T%. 1207 7ML AT LDRICHZIERDT 7
AN ATLERBRICEHTEZXY, 7OA75—>a>JII—TFIEEWVMIHIZILTVWSHDT
IERWES, ERo7O75—> 3> —T2h—IDS5EBICT RLAIBETET S L)
SEHHHHD 9, COEEEIZ. XFSOEWRT—FEU T ICKE<EMLTVWETY, HiL
HEoswrOsr—>aydIIl—ik. BE8E \'S\TdILF 7O v XAFLD=—XIHE
LTWET,

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

EEXIR—Ainodeld. 707 —>3>JILl—TARADB -Treell > TUEBINE

9o BYU—DFKAIZ. XFSODNT =X VAL RAT—ZE) T4 ZRE<MLEIETVE

Jo XFSTIE. 7O R %298 L TRIOHTENIBT ZELZ D HTEFERALET, RET

NTW3 S0 3 VIFRAMOFIZFRESIN. BYIBRED AR—IDHERINET, XFS
IE. CORFRTIE. T—AEERICIZECI(T 7ML RATLOED T Oy ZI)BAT 3

MRELTVWEE A, REARLREBOEBE T, CORTITEEGLED)ENET, BE

HICERINZ—R7T—2Id. T4 AVICETIAFNE B A XFSHAT—RDEBRDRES

FRERET B ETIC. TDREIZERZITVWBINS5TY, CDKDIC. XFSIF. EZAAD/N

TH—IXVREBELEESE. T77MINSATLD T ZTAYT—2a>rmBOTEET, EIET

+
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O7—>avid. BOT7 7ML RATLEDEZAHFIRY FOEEZ FFREREDHE5
TDT. ESFAFRICTIT Y aAaDRELIGE. T—HEENENNCAHDZE\'9M4\'5cENS
<HEDET,

133 EFEIDHETISKBE T 7ML AT LOEHED[C]E

F=REIT7AIL AT LICEZADHIC. XFSIZT 7 M IILDPRBE TEEEAR—ET
WFI7OTr—b FFEI0DHETALEYS, LEN>2T. 770 X TLORALIEKIREIC
BOLET Z7T7ILORBD 7 7ML T LLEICHDETZZEHBVDT, NTA+—<
YADEELET,

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

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

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

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

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

XFST7 7AW AT LEEHWSUSEY R 7 LA FlFMDLinuxTs AR Ea—>3>k
OHEEERMUNBELRIZEIE. mkfs.xfs ARV REFEALTFHTI 7ML RTL
HIA—IVELET, THICED. HWT +—< v FTXFST 71 LY X T LHMER
INET(-m cre=1 AT a3 EFERTIHEERL).

1.4 Ext2

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

B4 EE

M5 HBIIEE] THRAEXR2IE. TEIXBRHBEHIMZ SN, ARBT X MHE
BEINTETE L N5 F. EXRQIFFERICFEMEN TV OFEZEF S Z EHZ L)
DTL&De FZ7AMINRATLDERBICTIURTYNTET. AT LD EREELE LT
G e2sckid 7 7AW AT LDT—R2DRZRABLET, XXT—RIF—EBLK
WRREICED. T% TNTWET7AIILeT—27AOv 71 EEEDT1 LT L (lost
+found ICEZAFNE T, Dv—FILT7AMIL AT LEIERBAIIC, e2fsckid. &L
x@*hﬁb?#@X&T RIZTTIERL, T7AIVSRTLLHEDHRLET,
DFER. Dv—FTINIT 7N RTLADNOATT—RETEF TV I TRDICERT H
BORVWKRBZELEY, 7717 RATLOYA XD EDEIH. COFIEIFI0S
FRFENULEEBTZEDHDET, LI >2T. 5TAREZRBETREDLS
BY—N\TH. EX2ZEIRT B CIFLEFE LS HDFRA Te/EL. EXR2IETvy—FIL
EHIFE Y. DIDBAXEVEZFEREITZETEDT,. D771 AT LALDERE
ZehHD £,

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

1.5 Ext3

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

151 EX2h5DBRZTEEMEOEVWT Y TIL—F

Ext2 01— Rid. EXC3HRHHRT 7ML S XA T LTH B E=BARICERT 3o DENAE L
BICBEDE LT, EXt3TIE. EX2DEREMES FUBEEDNEXBTEHRASN D y—FILT 741
WORTLDFRES FLMEINTVER T, XFSOLSBMMDT v —FU 2T T 7AILT R
T LNDBTIED B D FEADDDD T (T 7ML AT LEEDNY I Ty T2 ER L. %
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TET 7N AT LZHFRICIER T ZHEDHD £9)H. FNEIFERD, EX3ADIEIT
EEOTRTLET, 77MIINSRTLALARZHIIERLEL TH. TNHTEICHET S
CIFBRSBVD T, EXBBADBITIIIERBICEETHLHDET, Dv—FILT 7ML AT LA
DTV TITL—RERBLII3HEOEXR2ATLOEEZRICAND . ZLDVXTLE
BEICE > TEBHEELGERFR EAD BRI EEANBZ ICHHMID FT, EXSHSEXR2ADH T
YOL—FRH, Vv FIL—RERLIFEBRZTY, EXB3T77AMILRATLDT R IY b %E
EBICTV. EXRT7 7ML AT LELTBYYRLETD,

1.5.2 EREMEE/NT7+—\'83\'Td> X

MO v —FINT7AINTRATLIE. T XETF—2DH] 0)‘\/“'\"—7‘}1«77]3—9%:?%91

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

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

9o Ext3®d data=journal E— REZBMICLTHBE. BRODRE(T—XDTEM)2FRIEL X
TH XET—ReT—2OMADS vy —FIELETNBZDT. AT LOEEIELS AD F

o HEEBMFFLW7 FO—F X, data=ordered E— RZFERHITBZETY, . 7—%&
EXRT—RAADTEMEZRIELEFITH. Pv—FILZEBHITIDIEAZT—EDHTY,
T7ANIRATLRSANGE 1DDXRET—ROEFHICHIETEZIRNTOT—RTOVI%
IRELET, cNHDTAYIIE. XET—FDEHFNIT 1 AVICEZTAEFNET, T
RONTA—IXVRZBHICTEIEBL XET—RET—2OEAICEAT 32— B %ZE

BTEEd, 3EBEDA T 3 ik, data=writeback ZEER TSI TY, k. MIET
BART—RZTv—FI)ICAZT Y FLIEET. T—FEXA VT 7ML AT LICETIAD
CCEAREICLET, ZBLDGE. COF T arid. NT+—TVADETRECEIOSN
TWET, LH L. IO 7 7ML R T LOTEEMIEEINEZ—AT. 77y akEiE
ZERELIEETIE. dWT—20RT7 7MIILARICBESIETLESHBEMLSH D £, EXt3T
IE. 77 A4 b2 LT, data=ordered # 7> 3> % FEHRALET,

1.53 ExX27 71 ILY AT LD SEXC3AD LA

EX27 7ML AT LAZEXSICEIET BICIE. ROFIEICREWVE T,

1. ExXtQ3 v —FILDOERICIZ. tune2fs -j % root I—H Y L TEITLET,
COFER. TTIAI DN A—=R%FERLTEXG3V vy —FILDMER I NE T,
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Sv—FIOV A IELXVO vy —FILZEBREIEZ3T /N1 X%ZIBET BICIE. tune2fs

DEeHICEYESvy—FILA T arsize=B LV device=FIEEL T. £TLZ
9o tune2fs 7OU S LDFMICDOWVWTIE. tune2fs DY a7 IR—IJH#BBLTKL
TEw

2. 774l /etc/fstab%Z root I—HE L THREL T, ZHUTIN—FTar>avIlEES
NTWBTF7AINIRTLRIA THE ext2h' B ext3ICEEL. TODEERNBREZREZLE

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

3. EXBN—FT > a>e Ll Ty b7y TN — b T 7AW RTLZET— T 3IC
(E. ext3 & _]bd OD%:E\\/“:L_)[/% initrd ‘t—LjJ[] L/ij_o %h‘t—‘i\ /k%i'/ffbijo

a. /etc/dracut.conf.d/10-filesystem.conf ZFI< HDMER L. XDITEEML
F(RILDEFISTFRLTLLEEL):

force drivers+=" ext3 jbd"
b. dracut -fOYYRZEITLFET,

4, AT LEBREEHL X,

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

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

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

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

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

O == 8BE0BE 7 7Y X7 LDinodetf 1 XDEE

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

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

1EE

INBWIEESIE. /etc/mked2fs.conf 7 7 A ILARADT 7 4 )L MENERINF T, 54

ICDWTIE. mke2fs.conf(5) ¥Za7IR=JHBBLTLETWV
ROHARZA%=FERHLET,

25

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

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

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

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

(1024. 2048. 4096. 8192. 16384, 327687%¥)T9, CDfEIF. 771 I> AT LA
D7AYvIHAIEIDNELIFTEZ A BELGS. TJOVITAXIE. T—R%ZK
MITBDICERTEIAR—ADRNF YV IIEHDETY, EXt3 T 71ILS R TLDT
JAINb0oTOyv oY1 XIE. 4KBTY,

i, BT IVERHDZ T 7LD A XZREFLTLIES W, e XIE 77
AN RTLIZZRONES BT 7L 2D CICRBIHEIE /\4 Fiﬂl/mode%&@ﬂ:
RENIHICIEE TN, inodeDBZIB T ENTEFEXYT, 771 IATLICIE
BICKER T 71ILEANDISZEIE. N1 F/inodeIDLEERZKETHICIEETTET
. FNUCK>TEHFARINSinodeDEILIAD £ 95

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

Ext37 71 )L2 X7 LDinodetf 1 X Xinode#k SLES 15 SP3



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

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

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

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

* IRTDFMEXIT 7AILDT I AN MEREZEETS: TFAMITAXT. /
etc/mke2fs.conf 771 )LD defaults o> 3> ZEL T, inode sizeH &
Uinode ratioZz. HET 3T 74N MEICREL X9, ZDMEH. IXRTOFIRD
EXt37 7 1LY AT LISEREINE T, Bl

blocksize = 4096
inode size = 128
inode ratio = 8192

e AV KRSAYVT: EX3T7 7MY R T LEERR T AIFIC. inodetr 1 X(-1 128)B& T
N FE/inodeBID LR (-1 8192)%. mkfs.ext3(8) AV KR E7-Id mke2fs(8) OV
VRICELE Y, fcezldE. koavryrounwsnhaERLE T,

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

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

ARSMRE (FOv2840) (L)

noneg

TRvIHAZ (7134 MEAL)(S)

auto -

inode Z& @/ MEL(B)

auto -

root AICF#TH7OvI0DEE(R)

5.0 |
v REOFIvIEBEMNICTS

i/ —RDHA (1)

|.dEfauLt - ‘

v FALIR)A T v AEEE(D)

. ALTH) FevEn©| | ok |

* AutoYaSTZfERL =1 > X b—JLBFIC: autoyastd 7O 7 71 JLT. fs options X
J%#ERA LT, opt bytes per inode DLLRDEZ. -ilCxt L T8192
IC. opt_inode density DfEZ-ICX LT 128ICERET D ENTET X T,

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

<device>/dev/sda</device>

<initialize config:type="boolean">true</initialize>

<partitions config:type="1list">

<partition>

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

M DWW TIE. https://www.suse.com/support/kb/doc.php?id=7009075 2 % & L T<
72T VW (SLESI1DEXt3/N—FT« > 3 >ICld. SLESIOTHRIATE 37 71 JLD50% L h &R
5 ENTE FHEA) [BMER]ET009075],

1.6 Ext4

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

1.7 ReiserFS

ReiserFSM 7R — k&, SUSE Linux Enterprise Server 15CTBRLIES N E LTz BIFED/N\—F«
2 aYEBfsICYA I L— T 3ICIE 1.2.318 TReiserFSELUEXDEZT 71 IL 27 Lh
SBtrfsAnDv AT L—>a > ZBRLTIIEEIL,
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1.8 HR—

fENTWBMHMDT 7ML X T L

F1.1 TLinudEETO T 7L 257 LDAA 71 & Linuxh"R—kLTWAMDOLLD
DPDT 7AW AT LEBRYLIEHDTY, CNSIEEIC. HMOBED X T 1 7RAEA R
L—FT4 VI RATLEDEEME LUV T—2OMERBEZRIAET DB LTHR—

FENTLET,

R 1LLLINUXEBETOI7 7TILO AT LODRALT

7271 RATLA
DRALT
cramfs

hpfs

1509660

minix

msdos

nfs

ntfs

exfat

smbfs

29

ahEA

Compressed ROM file system (E#EROM 7T 7 1)L X 7 11): ROMA
DEMESINIHRAAAERT 7ML AT LT,

NTINT =X VADTF7AIL AT L IBMOS/ 22T 71 )L
ZT-L\O WL@HYD%FE:E I\T-U.’—J_\ I\_knf\/\ij_o

CD-ROMDIZEET 7 1 L X T Lso

DT 7AW RTLIFE. ARL—T 0 VT2 AT LICET 54
MNAE7OC I F%ERRET3HD T, LinuxTRIAICFERASINTE
771V RTLTY, BETIK. ZAYE—FTs XIBEDT7 71
IWORATLELTERINTVETD,

fat. DEDYUWIIDOSTHEAHAINTWVWIET 7MIL AT LTH
D, BEIITESELRARL—FTo VI RATFLTHERAINTULE
ER

Network File System (% b T =0T 7ML AT L) © Ry b+
J—ORDERDIVE 2 —RIIT—REERNTE. Ry bT7—70
BATT7IVERZHETEET,

Windows NT file system (NT7 7 1L AT L) : 5iARODEAT
ER

USBT7 5w aRSATRSDA—RARY. 75vaXE)TER
TRDICRBEELINIT 7ML RATLTT,

Server Message Block (F—/\Xvt—>7 0w 2): Windows®D &
SHBEED. Ry N IT—IRBATOI 7AILT7 I X%ZHREICT S
BRTHEALTWET,

YR—FINTVWBHDT 7ML X T L SLES 15 SP3



771 RTL FiEA

DRALF

Sysv SCO UNIX. Xenix. & &L U'Coherent(PCAHDEAUNIXS X T L)HHR
Fo

ufs BSD. SunOS. B & UNextStep TERINTWVWET, HANRDER
E—RTHR—FINTULET,

umsdos UNIX on MS-DOS(MS-DOS_EDUNIX) - 2 fat 7 7 1 LS AT LS
BRTN, FBRT 71 IILEERT 2 Z CICK DUNIXDOHEEE(/N\—
Syvayv. Uy EWI7aILR)ERELET,

vfat Virtual FAT: fat 7 7 1)L AT LZIRLIEHDTT (RWI 7

NWBZHYR—bLET),

1.9 LinuXIRETOKRMART 717 ILTHR—F

L. Linuxid. BK7 71X LT2GIBR2 N1 RMEHR—-—FLTWEL, F
oo 774N RATLICKIBET 71 IILHER— DTV TVWARWVWED, 32Ey S XFLE
TORERKRKIT7 71 ILHY 1 XIF2GIBTT,

BT, BHOIRTOIZET 7 ILSXFTLTIE. LFS (KRR T 71 IILHR— M) EiRMH
LTWEY, LFSIFZ. BHRBICIE. 2 NT rDORRKZ7IILTA X% HR—NLET, &
12 T 740N ELVT 7AWV AT LADRRTA (A>T RO T74+—< v b, 4KiB7 O
A 2)) TlE LInux@ 7 7AILE T 7AINS AT LD, BITOFA VT4 RO T 4=V +
DOFHIRFEEEEHL TWET, KRRNOBFIE. 777 XTFLTERLTWS Oy 7451
AH. B THZ4KBTHA e ZxHiIRE LTVWET, BR27TOvITAI%FERT
BLBERIFELRDFY, AN—RTOvIZFEALTVWREGRE. &1.2 [TJ71IILELU07T 7
AN RTFLDERARY A (A VT4 RTT+—< v b, 4KiB7I:I WA )1 ICEREDERK
774N TAXE TF77ANSRTLDOERBOFAILIDKRETVCEDHD XY,

ey

Q iz N F U DfEH
CDOXIZa7ILTOEET: 1024/\1 bk =1KiB. 1024KiB=1MiB. 1024MiB =
1GiB. 1024GiB=1TiB. 1024TiB=1PiB. 1024PiB=1EiB ( TNIST: Prefixes for Binary
Multiples (http://physics.nist.gov/cuu/Units/binary.html) 21 HBE LTI W),
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R12IT7INEELVIT 7N RATLDERYAX(F T4 RO T7 = v b, 4KIBTAY 7541 X)

771 X7 L(4KIBT T77ANSRTLDRRY  T7AILOERRTAX
Ay %41 X) 12X

Btrfs 16EiB 16EiB
Ext3 16TiB 2TiB
Ext4 1EiB 16TiB
OCFS2 (High Availability 16TiB 1EiB
Extension CfERREIREAR. &
SAXBED T 7ALILT R
T L)
XFS 16EiB 8EiB
NFSV2 (7517 > ) 8EiB 2GiB
NFSv3/NFSv4 (2 541 77>~ 8EiB 8EiB
181
O ==4R

RI2 77N EBLUVT7AIINIRATFLOBRY A X(A VT4 AT T A=Y
BOAKIBT O 70 A ) E3 T4 R T A=< FROFHIRICDOWTEAL TLWE
Fo LinuxH—FRILIE. BETZ3 770N ET 7ML RT LD A XIZDOWT, BB
DOFRZFLTVWET, BIEOIIRTEICIE. ROF T a>hHb T,

il 1% 0 4 H
NEY M RTLTIE. T7AIWTFAZINTIB2 N1 MNZBRZILIFTEF
Ao

F77AINIRATLOYALX 3

T7ANIRATLOYAXIF. &K2 NAMETAETTY. LHL. COFHIR
& REFERAER/N— D T 7HRERLREEZ LB >TWLWET,
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1.10 Linux®OHh—IJLICHBITBZA L —04IPR

#13 T2 L—0fIE) 1IC. SUSE Linux Enterprise ServerlCBEE L 7= X L —JICET 3
H—FIILDFRZFEFLHTUVWET,

R13: A L= OHIR

A L= DKEE HIPR

HR— TN BLUNDRAE 2—4y K10 16384 LUN,

BE—LUNHT=DDNZXDEAE T 74 ETEFIR, ENEND/INZIDN.
BEBEODLUNE L THRbNE T,

KEOFHEIRIF. Z—T v FHTDDLUND
. HBABHT=ObDRZ—7y FDE(T 71
INF ¥ ZILHBADIHZEIE16TT7215)IC &K DR
FODFET,

HBAD &AL EHIR.EROFHIRIZ. X T LDPCIX
Oy cOETREDET,

ARL—=FTa VIO RTLBHT=ODD. T/N  $1024, EEOIE. EIILFNITNA

AARYN=TILFNAMENIDRERE XDTNAIABEXFHORSICLE->TE

(B5t) BOFd, CHIFTILFNARY—=ILRADO
UINTILREERTHD. COFHIRIE-EE
BBAGEIFIBERPICDHTEXT,

BEAYAX(TOVvITNARIL) & A8EiB,

111 774N AT LD TN a—Ta 20

AKIETIE. T7AILNPRATLICETEZV OO DOBIHIORBEL. ZEX SN BBRFEICDOV
TERAAL &9,

1.11.1 BtrfsTS5—: 7/\1 X|ZZE ZM@migH 4L

Btrfs 7 7 A L R T LZFERLTWVWBIL—N/)N—Ta2aVIlT—REEFTIAHBRLLARD
£9, [lNo space left on device] EWSIT—HRRINZET,
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EZZ2oNB3REHAC COMEDEERKICOVTIE. CORDBIEZEBRBLTIIETL,

1.11.1.1 SnapperX+ v 73y MI&kdT1 RIOBREDHHE

Btrfs7 7 1 )L 27 L TSnapperh'#fEL TW3HE. No space left on device ] H'FE
TINZMEIF. BRI PRTLEICZXFy T3y b LTHRESNTVWE T —2H%
TEBRDICRELET,

Snapperh 5V DOHDRFy T3y b ZzHIRTACIETETETN XFvTFoav big
TICIFHIBRENB VDT, BERBRENERESNBVATEELDHD X,

SnapperH*5 7 71 ILZHIBRT B ICId:
1. wRIAVY —IILZBE £,
2. AR RZFOYFRT, 722 X1 Thtrfs filesystem showl AL ZE T,

tux > sudo btrfs filesystem show
Label: none uuid: 40123456-cb2c-4678-8b3d-d014d1c78c78

Total devices 1 FS bytes used 20.00GB
devid 1 size 20.00GB used 20.00GB path /dev/sda3

3. XDELSICAALET,
tux > sudo btrfs fi balance start MOUNTPOINT -dusage=5

COOARYRIF. T—R2%=ZEXEIFEFEFEEDT—E2F vy UICBEELT. Z0OBE
ZEUWNL. XZT—RICBAIDODYHTLELSELET, COMBICIZLIESS DD ET
(1 TBTHESRI) A, B H S X F LIXEHRRIRET 95

4, SnapperDRA+v a3y b E—EBICLEFT, ROLSICAALFT,
tux > sudo snapper -c root list

5. Snapper® 51 DU EDRF v T3y bZHIBRLE T, ROKLSICAAILET,
tux > sudo snapper -c root delete SNAPSHOT NUMBER(S)

MIROBEVWRAFT YT a3y b Z2RAICHBRLTLEIV. WAy T a3y ~E
. ZLOBREFEAHALET,

COMEDRELBWVESIC. SnapperDd 7 ) =27y 7TV ILEZEETET X, 5
ICDWTIE TMEES A Ry « FBT7E MSnapperzEB LA AT LDRIEERFy gy b
EE) . 7612 () —>7yI7IIdVRX L) #BRLTLLIETW, Xy Toav iy
=27 TR EIHT ZREME. EMPTY *. NUMBER *. H KU TIMELINE * T,
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T77AIWNS AT LT+ XY TBtrfs& Snapperz R 3568, ZEDIX ML —JED2ED
T4 RVBREZHERLTES ZEMEREINE T, YaSTN—FTr>aFid L—rT 7T
AT LTBtfszFRTIHBEDNDA L —JRE LT, BEFNICIZEED2EDT 1+ RUVBRE%
RELET,

11112 B8, 75v>a. 8&UFvv2aDT7AIICEB T+ RY
REDER

SRATLTARIDT—=RTW2IEWNNCRDDDHBHBE. /var/log. /var/crash. /
var/lib/systemd/coredump. KLU /var/cache h'5T7 71 IL=ZHIBRT B HENDHD £,

Btrfs root 7 7 1LY AT LD TR 2 — L /var/log. /var/crash&H LU /var/

cache W'\ BEDRIERHCFIBRIEER T+ RI AR—ADIRTEFERATE. AT LICFE

BORELEFT, CORRZERET B7-8. SUSE Linux Enterprise ServerTldH 7 7R 21—

LIC T BBtrfsV #— DY R— b ZiRMTELSICHD T LT, FHICOVWTIFL.2.51E
(DR a—LICHd 2Btrfsy #— 2D HR— k) ZBEBLTIETL,

TAMBLURAEADIS VTR FICT7 TV r—oa opERICO Sy ad3BE. O

TR THMRIFEESNTUWS /var/lib/systemd/coredump ZFER TR EHTETE T,

1.11.2 KEARO T 7AI AT LTOY T DK

SSD(Solid-State Drive)b LU > 7O aZ > 3nNfcAhR) a—ALTIE. 771X
TLICK>TERATNTLWAWLWIT Oy 2 L TTrim%zE{T9 % ¥R TY, SUSE Linux
Enterprise Serveri&. unmap £7cld trimDFEZHR— b TEI3ITRTDITI7MILS R T L
T. INSOREZRER2ICHR—MLEFT,

SUSE Linux Enterprise ServerTHR— SN2 7 71> X7 L(BtrfsZBR < )DTrimD B &
£ LTIE. /sbin/wiper.shZR{TT23 %2 bEHLET, COXTV) T EETTBHI
IC. @9 /usr/share/doc/packages/hdparm/README .wiper Z5tA TL1EE L, IFEAED
TR by TELCY =N ZTLTIE. Trim$BLIEIRITINE+THI T, 771 R T
Li%Z -0 discard TYV >V b TR &E. NT =TIV ZADEFTZHL. SSDOHFMICELE
Z5EZ3ehHB1H. HRLEFEA

E4&: BtrfsTwiper.shZzEHR L AL

wiper.sh X7 ) F M3, FRAEZARETIY VY M EINTEXX4 X TIEXFST 71
WO AT L SIAHRRABFBERATIY T Y MDY MEBRENF-Ext2. Ext3. Ext4. F
TelEXFST 7 A IS AT LICTrimig 2 RITL X 9, T —X 2B T 3 005EMD
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BB, Btrfs7 71 IL> X F L Twiper.shZFHALABEWVWTLIZE L, KD

IC. btrfsmaintenance /N —CD—ERTdH . /usr/share/btrfsmaintenance/
btrfs-trim.shZERAL T3 L,

1.11.3 Btrfs: T /NA ABTT—XD/\NT > XAz 3
btrfs balance <> Ri&. btrfs-progs /N —JD—EFTY, RDIRRFITIE. Btrfs
T7AINCRTLDTAVIIIN—=TDNZVXZEWD 9,

* 600GBET—ARTHEHAINBITBORSA ITHHD. THICITBRSA T %2EBMT DL
LEd, NTURERZZ T, BHMICIZ. FR 1 TJIC300GBDERBAAR—ZR
NTETFET,

o FNA RCIETBISEVWSBDF v IDHDFET, NTURERBZZICEDINGD
F>ONI)T7ENBZET. ENESDIR—RIIFIATET EH A,

o FRRICEDVWTHENZED IOV IIIN—T2EMRITINELHDET, XOITUR
1. FEREHNSNUTOTOYITIL—TONZT 2V AZEWD £,

tux > sudo btrfs balance start -dusage=5 /

© >k
/etc/cron.weekly/btrfs-balance 27 ) 7 MIBAR—IXTHRERD IOV IS
W—=TDo)—=>7yvTHETLET,

e JOVITNARADIILTHWVWERDZ I )T L. T—2%2 LDHEFICHEHTIHNEND
DX9,

o BRBRAIDAA TRITT —R2%BITITAHNELHDF T, fce . —EDT0 XL
DT —A2%ZRAIDINSRAIDSICE#R T ZICIE. ROOATY Y REETLE T,

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

O ek
Btrfs7 7 1 RTLEDT—RDNZ >V AERZT 7 )L FOEE(T-&
ZIE N RZWMBEEPY TV bRA 2 M) Z WA T ZICIE. /ete/
sysconfig/btrfsmaintenance ZBMEL THR A A ALY, BEITZI A S>3
I&. BTRFS BALANCE TRIASTNE T,
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btrfs balance Y > FOERICET35FM@ICOVTIE. €D =27 )L RX—(man 8
btrfs-balance)Z &R L T T L\,

1114 SSDTT 759 X>F—2a> LW

LInuxZ 7ML AT LICIE. T—RITISITXAYT—2a w20 IB3ANZILRHD. &
BIETISITXY M TRIRBIIHD FRA. 1oL, T—RITSITAYT—2 3 0 %EET
ERWVGE. BLUN—RTARIDTISITA Y T—=2 3 VL2 TINT =XV ADKIE
ICMETBBEICERTZIT—IADHD XTI,

CHURTRERDN—F T4 ATICOHFBEAINE T, 7oV aXEVZERALTT—2Z2R~E
TB3VIVYRAT—bT4RI(SSD)TId. 77—LUITICE>TT—22EERALCTF VY
ZHMTI B 7ILTV I LDMREETNE Y, T—RIFBE. FSATL2EFIIHBEINET, Lk
MoT. SSDDTITFITAYT—=aVBEXELVMIRD G REBT—XZETAT L
IC&k D, SSDOHmEGIMZHED T T,

ZDEHDI-®. SUSETIEISSDTT 75XV FLABEWVWZ EZBATRMICEEIO LET, —5F
DARIA—H, YIYRATF— T4 RIBTITISTRAETBIEICDVWTESELTVE
o CHUCIE. ROBDOHMEEFNETH. CHICRESNEE Ao

o HPE 3PAR StoreServA—IL7 5w a

e HPE 3PAR StoreServa > /\N\—S KROS5 woa

1.12 IR

CCETICHBELEZE 7 7ML RTLOTOS TV MCiE. MEOWebR—JSHH D F
To FCTCHLWLWRFaAXYMEFAQ. EBICX—U YTV N ZBBITEZIEHNTEET,

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 OCFS270O< = ¥ k: https://oss.oracle.com/projects/ocfs2/ &

T77AIND AT L(LINUXT 7AILY AT LIRS AW DEEL WEEBRIC DLW T, Wikipedia
7022 D TComparison of file systems] (http://en.wikipedia.org/wiki/
Comparison_of_file_systems#Comparison 2)E8B LTI,
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2 T7AINATLODYAIEE

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

2.1 1ERBI

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

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

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

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

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

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

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

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

R21L:IT7AN AT LY A ZEZBEDOYHR—F

771NV RT A A—FT1VTr B 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 XE. T77AIATLDRIYTYFENTUVWB EZFIC. btrfs
filesystem resize ANV Y RZFRALTEETEEXT, 77 1IN ATLDIYT Y MRICH
1 XDEMCENDOEAERITTEET,

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

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

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

tux > sudo btrfs filesystem resize max /mnt

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

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

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

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

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

FIv I LET

tux > df -h

TR —=(df) ATV RIE. T4 RIVDEEY I X FEHSN-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

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

40

1.

2.

RIAVY —IILEZEEET,
EETRIT7AIATLDINTIVFEINTWBR e 2R LET,

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

tux > sudo xfs growfs -d /mnt

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

tux > df -h

TR 7 —(df)AX >V RIE. T4 RIVDEFHTA X, FRIN-7Ov I &
V771N AT LA EOFEREIREAR IOy I#HEZRTLET, -hA T g id. HiaP
FTUWERATHA X2HAOLEI(1K. 234M. 2GR YY),
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2.5 Ext2. Ext3. F7/IZEXX4DEZ T 7 1ILS AT L
DA XDEE

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

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

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

tux > sudo resize2fs /dev/sdal

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

o J7AINIRATLEREDH A XICEETBICIE. KOOIV REZANLET,

tux > sudo resize2fs /dev/sdal SIZE

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

YA XEENTTIBETHELT. HFITLET,

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

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

tux > df -h
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42

TR 7 —(df)AY >V RIE. T4 RIVDEFHTA X FRIN7Ov I &
V771N RT LA EOFEREREA IOV IHEZRTLET, -hA T a3 id. 5iaP
FTUWERATHA X2HADLE£9(1K. 234M. 2GR E),
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3 UUIDICKBTNAMADIY V> K

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

3.1 udeviC & BkENERT/INA R

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

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

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

3.2 UUIDDIERE

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

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

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

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

oAy o571 ADOUUIDH. /dev/disk/by-uuid T+« LI FURTEDIFZZEHNTE
¥9, L ZIE. UUIDITY MUIERDESICHRD T,

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

3.3 FFliE#H

udev ICK BTN ABIEOFMICOWVWTIE. TEEHAFY ( F24E Tudevic K29 —
ZILTNARER] #B8BLTLETL,

udev XY ROFMICDOWLWTIE. man 7 udevZEBB L TLEELY,

44 SHEIER SLES 15 SP3



4 TJOvITNARBREOZRExvv 2T

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

HODT—RIBRIEZESRICKITLET(SSDT7 ZvaTa RITKRE).

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

4.1 —RZHY7SFHEE
KIETIE. Fv v aBEREEDHBETLISKERAINEIVWK DOHODAEICDOVWTEHALEY,

I1JL—>3y
HEIOvIDEIAE—%TNA ABTHEHTZ I,

Fig
BEBTNAZADESERELETNA ZANDIA T L—2 3>,

PR
ERBTINA ADSBEERLET/INA AINDIATL—>3,

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

FryyoaFNnN_1R
INARETERATOVv I TN o

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

A—=7T«1070v7
fsho7OEZAF vy alllBBESN T —2 7OV IICETAAZITOIHA.
DFvyadhTWdJOvIiE. FvvPalATEESINTVLT, TOTNAR
ICHS—EEIACHKRELRH DD, 4—FT0] EX—0ENET,
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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
ERICIREINET, % TFvviakby b EMUET,

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

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

42 Fy v FE—R

ZEBXvv I aTERATNIERNEGXT vy v TE—RIF. SNy 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—] ¥ vaTlE. 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. Frvlah o) —2THEIBENHD
9, HiArAAE. Fr vl azEzNANALTEETNAADSEHRTEINET, EF
AHTEET N RTERER SN, Fyv>adOv ok MEMb) shErd, TR
Z)L—1 Tld. T—REBEEIHEIFINZ D, T—REEHERICTEZ i<
FrylaTNARET VT4 TETEET, ETAADERITINZICONT. Ty v
DalFRAICOA—IRIZED EFT, BTEFY v aDBEUZREETETIHE. £t
|& invalidate cblocks Xwt—CZFEAL TESMZHFRIAETET 3HEIFE. Frvvia
FTINAADERL T A—LTHBRBI. TNARA%E 5S4 8RIL—1 £ TS50 NNy
71 E—RICUIDBEZZ DA TEET, #nUANDFEIF. BHOFvyvI VT E—
RICUIDBZBHIIC. ¥y v aDRBRZHETET LT,

4.3 bcache

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

43.1 FELHH

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

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

° BET B35S, SSDAND ST v I EFIRLET,

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

s BEARIETOREAICEITZLEN cE5aHE,
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4.3.2 bcacheT\1T XDy k7 v

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

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

tux > sudo zypper in bcache-tools

2. NvEVITFNARZERLEFT(EBEIIEHAR 1) TN XA N—To
ay, ¥EEFOMOEZEETIOVITNARENYXIVITTNARIZTZENTE
F9,

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

3. Fv vyl aTNARZERL XTI (EHEIISSDT 1 X 7)o

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

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

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

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

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

4. bcache TN\N1 RIIXRDELSICRKRTINE T,

/dev/bcacheN

TBIC. RDOESICHRTEINE T,

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

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

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

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

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

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

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

4.3.3 sysfsZzf{EA L 7cbcacheDEKE

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

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

4.4 T1vmcache

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

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

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

2. ¥y v arF—4E2WNVEERLET, COLICIE. EBEWVHASDT—2T 0Oy D ERSE
NEJ, COWVDHAZIWF vy a1 XIZHED, Fvvia/—IILLVOYA XL
LTHREINE T,

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

3. FrvwiaXaT—RWNVEERLET, COLWICIE. FrvvlaT—ILXZT—2H%
MEhFzd, COVDOHTAXIE. FvvaT—2LVDH10005D1ICT ZHENDHD
9, Y1 XIF8MBTY,

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

tux > sudo lvs -a vg

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

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

tux > sudo lvs -a vg

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

5. FvvlalVZERLFE T, Fvvia/—ILWVZESLWICUYILT FvyvalVv

ZIER L £95

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

Ty v alVid, ORIGIN LVDRHIZS|IHE XTI,

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

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

tux > sudo lvs -a vg

LV VG  Attr LSize Pool Origin

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

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

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

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

4.42 Fv v al—)LOHIR

WXy wsazAdTICT3HEEVSDODHDET,

4421 FrywvialVhoFvydar—ILWVEYIER

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

~
~

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

SERALVICEERINE T,

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

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

tux > sudo lvremove vg/cache data lv

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

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

4423 ERLWVEFvvIaT—ILWVORESG ZHIFR

TrvlalVEHIRRT D . BRI Enfcd vy al—ILIVOmADEHIBREINE
ER

tux > sudo lvremove vg/origin lv

4.42.4 FEHEISTR

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

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

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

T URD

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

51 #EAR) a1 —LIYR—T v (LVM)DIERE

VM. BEOYIER) 2a—L(N—FRF1 XTI, N—=FTq4> 3>, LUNICN—RFT1 XU X
R—ABFRIDEHT RN TEET, UMHARBEREINIBRIE. 1> X M—)LHRICHIER
N=TFT4a TR T LIEETDIA. N—RTARIAR=ZADEIT AV T—a3 0%
EETEZ_—IANRETRIARMDHZ/HTT, RITHDI AT LTN—TFT14 3> %X
FEY3CIRHERDT, WMIEREICIGL THREBAR 2a—L(WV)ZERTEZXML—TU X
R=ZADRET—IL(AR) 2a—LTIL—TFNVG)ZIRHMLE T, ARL—TFT0 VI RT LY
BN—T12a>ORhbicINsDOWICT7 I ALEYS, RJa—LTIL—FIF22ULED
TARIICENBZENTEET, LD >T EHOTA XU FIFENSD—EFTLID
DVGEEHTEE T, COHET. WWMIIYIEB T« X AR—XHD5—BDMRILZITLE
o COMRILICED. WBN—FTo>aZ I 5 FRTIHBELDIIZINCBETEREAES
ETEIAT—2arE2BETETET,

5.1 "WREN—F 4 a3 = WM TIIMEBN—T1 a2 J (k) CWMR S (B)z Lt
BLTWET, Afllld. 12071 RIMNEDETENTEYT Y FRAY F(MP)ZHD3DD
YIE/IN—T 1> a3V (PARTICHODNTVWET, CHUITEDARL—FT1 VI XTLIFENZE
NON—FT1>2aVICTIEATEEXT, GRITIE2DDT RIBNENENIDDYIE/N—
T4 aAVIDDPNTVWET, 22DLVMARY a—LTIL—FNVGC1IELVVG A ERINT
WET, VGLIZIE. T4 RT1D2DDN—T14>3a>eT14RI2D1DD/N—T4>3a>VhHaE
FNTVWET, VG2lIE. Ta RT20FED D2DODN—FT14>arhEaEFNTUVET,
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X 5.1: YBN—F 1 >3 = > I%LVM

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

LVMD#£\'94\'5¢:

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

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

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

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

o XFvw T ay MERIIBEHFDOI X TLT—ERDOHZWFICH—N\INv I T7 v T%
BETEET,
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Q iz LvMERAID
LVMIZRAIDL NJLO. 1. 4. 5. BXUF6HHR—FLTVWEITH. mdraid ZFERT
BleESBOLET(ETE VI I 7RAIDDHEE) #BMB), 7=72L. LUMIZ
RAID 08 K I TILELICEMEL £, k. RAID OIF—ARMIAERIER Y 21— LEIE
CERTHZ(ELZ2DORBETOQY IDYIBT NI R LEOTOYIICRY TTENB)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%
RETBHBE. /boot ZFHEADIFLVMETIFIERAID/N—F 1 > 3 VICEEE Y ZHEH
HOET, F5LRVE. PXATLIFEFHLEFEFA. CON—Ta>a>OHREYFAX
|3Z500MBT. #E T 71 IL> X T LIFEXX4TY,

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+
2 a > %EVGIEMT ABRICBENIC/N—T1>a>RA1 7% 0x8E Linux LWMICEEL X
ER

1. YaSTZzE#S L TN—Tr > a3+t ZRETET,

2. BIEON—FT12a3aZ20vy b7y T Z2BRETDIVEDNHZHEIF. ROFIEIC
VET, FHICOVWTIE. FEAAAC Ry F10E MEEET/NN—Tr 23 vk
1. 10118 FRMEERITN—Ta >3 VEREDERI 28RLTLETV. READ
TARTELEIN—T12a>zERLIEVWEITOBEIF. COFIEZXFYFLTL
123

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

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

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

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

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

4, [RUa—LEE] R—POETT. RJa—LTIIL—T0EMZIZVYILET,
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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 EWOABIDTEINE 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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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 .
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btrfs
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YaSTIXA—FT« > a3+ %FERALT. BEOR) a—LTIIL—Th55HmERY 2 —LEERL
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BTEXY, WMRIEBAR) 2a—LZAFa>Too7AOEDa=Z>Jd3cickoT #F
BARERESIEEBI 2 YA A THREBER) a—LEERTZIZEHTIETEELCIFS.3.1
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e BEDRYa—L: (TT7AIER)2a—LOBEHIFELICEIDETONET,
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NTEET,
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LOENOIEISERL £,
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TLEETW) INTHEITLE TS

60 SRIER ) 5 — LOER SLES 15 SP3



61

IR 12— L% DATA ICEIN

E2a0]
FRIER) 2 — L
[ocd]
EE
o BERI1—A
Thin 7—Jb
~IUT (H) oot Q) | BEBEB) || RN

ARV ALY A R, BEASSA T2 ERTZINES>DZEEL T T,

ZRSATRY - LEFERT B L. F—REEHOMERY 21— AICHRINET,
CNSOWIBRY 21— LABIDN— R Fq R IHEFET BHE. COMBEICED. Hid
AHE SUBABONT #—I Y ZAMELLET(RAID 0% ), HRARARAR LS
A 7RIS WERY 2— LOBLFL TS, F7 4L (1)13 BROR 51 T
ALABLRETT,

IR 21— LDYERK SLES 15 SP3



SREERYa— A% DATA ISBHN

HA4Z
* BAYAX (9.99 GiB)

| HRIBYAZ
ARSAT
W X
1 ~||4KiB
[~AL7H) | Fevbn () | B3 @)

6. REITR) 2a—LDEENZEIRLEX T, CCTHEIRLIERNBIZ. RO 70O7DT
TAIMEICDARELEX T, BEIFXRDFIETEERRRETI, HHHBVESIE. RAW
R)a—L(FEI7A—<v MEERLET,

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)

AT (H) Feuti Q| | B3 @)

IR 21— LDYERK SLES 15 SP3



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%
FHETZ . FIATTRERESEIEEBI 21 XDHER) 2 —LEERTE X, FEOHK
DR a—LBICFRLIERERBERDAZEND S > T—ILZ R LET, VR a—
LIFBRAR) a— L LTER SN, BREICHLECTO > T=ILHSEEAEOHTENET, X
FL—CHEEZ AR MIROBVWAETEID HTRITNER SR BoTBE/. 07—
FEMNICILRTE XY, O 3= PRY) a—LALlk. SnapperCEEAIRER I Fv S
davhkbHYR—bLET, FEHICOVWTIE. FEES Ry BTE SnapperzfERA L7
PRATLOQEERERFTy T ay NEE] ZBRLTLIZE,
>o7OeSazZyImEBAR) a—LERETDICIE. FIESL FFER) 2—LDEE] D
SHERICIE D TIEEZED E I, R a—LRA T2 RIRTZFIBICKR>TH. BEBER 21—
LBEFRESIC. v oR) a—LFRIFy > T—IILEBRLE T,

\o

7=l

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

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

BEROZIS—%2FEALTIDDRER) 2a—LZERTET X9, LWMIZ. TEOYIERY 21—
LICEZTAEFNT 2D OYIBERY) a—LICHERICSS—) I3 N3E5I1ICLEY, %
DizH. 120YIBAR) 2a—LH oSy alTH, BER)2I—LEDT—RICTIEAT
TEY, WWMIE. A0 EEBI2-0000 771 IILBRERFLES, CoOJ i
BEIS—OREBAERTHROR) 2a—LBERICOVWTOBRIEENE T, TIAILET
i OJETa RV (AIEETHNIEI Z—CIFBD T+ AV)REFSNE T, EL. EXEYE
XEVREDHDGHRZOJICEETE XTI,

REOL 3. FHAERIS—REDLX 1 7ICid. HEEL GERAID)D mirror iBIER
Ja—L&. raidlFHEBR) 2—LHHD X,

SV YIENHEBRY a—LEERLIES. S5 -U YT SNIGERER) 12— LT,
T T4 Tt MR, HIBRG E DIZEDIREERITTETET,

5321 =5—YU2JENIIFERAIDFHER 21— LDKE

oS-I ENARY) 2a—L%EERT BICIE. lvcreate ARV REFEAHALE I, XOH
Tldg. RUa—LTII—7F Tvgl) Z@FATS. Tlvly CWSEFID2DODIS—%=[FAL
T. 500GBDHIEAR) 2 —L%EZERLTULWET,

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

COEOIBRMBAR)a—LIF. 770NN RTLOOAE—%3DRMETBZ ) ZT7HR) 2 —LAL(R
FSAEVTRL)TY. mA T avid. SS—DERELEXI, LAT>arvid. @#mER
Ja—LDYAX%EEELET,

WIBARY 2—LlF. T7AINMFAITHB512KBOEEFICHEISNE T, BHDY

1 ZDEENKBERIBEIE. -RATVaVEFALET, COA T3> nkic. B
DB Y 1 X%Z XHNA FEUTIEEL TLET VL. £E lvm.conf 771)L

D mirror region size 7 /> a3 ZFEL T FADBEFET A AERETZICHTETE
ED

5.3.2.2 raidlifEAR) 21— LDHRTE

LVMIZRAIDZHR— L TWS7®. RAD1IZFERALTIS— VY JZRETEFT, DL
SHREICIF. FFRADS S — R L TRDLSBHRDHO T
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o LWWMIF. BIT—IX—JICHLTEREICAEARE Y by IEEZ#IFLTED.
NIC K> TEERIGEENDE LET B,

¢ IT—AX—VE—BWICTLADSHBL. Y—JLTRIRT LN TE S,
o —BIMAEEICT L1 THRHILTE %,
* LVMDRAID 1RE(IZXFy To 3y bZEYR-FT 3,

—hBH. CDEATDIS— )V TRETIF. 75X NfcRY a— LTI —TRICHE
R a—LEZERTZZEIETEEFE A
RADZER LTI S—AR) a—L%ZERKTZICIE. ROOAIYRERITLET,

tux > sudo lvcreate --type raidl -m 1 -L 1G -n lvl vgl
BA TV INTA=RIIERDESBEEDHD £,

* _-type - raldl ZIBEITAINELNHD FJ, IBEELLBVE. BEOEI A 21
Tmirror BMEA N, FERAIDSE S—HMERLENE T,

° m-IZ—DHEEELET,

L -EBEAR) a— LD A XZEELET,
°* -n-CDFAFTarEFERALT. wEBER) 1 —LDEARZEELE T,
° vgl -@ER) 2a—LTERAINSZR) 2a—LTIL—TDHEITI,
WM. ZLAMARDET—RAR) 2a—LIZXH LT, 1DOIVRATY b1 XOHmERY 21—

LZELE T, STV ENR) 2a—LDR2DOHBFE. LUMIF. XX T—X%ZR7E
TBRDRY 2—LZ2DERL T

RAIDFRIER ) a—LZER LTS, —MHNAHRER) 2a—LERLAETEDR) a—L%
FATEEY, 77171 HRBLEZTSENTEXT,

54 JEIL—FLVMARY) a—LJIN—T0EE: 7Y
T 71t

FEIL—FWMAY 2a—LTN—TDT 0T+ TILOEEIE. /etc/lvm/lvm.conf T 71 ILE
& TUauto activation volume list/NTAXA—ZRTHIEILEXT, 774/ bTlE. TDNZ
X—=RIEET, IRTOR) 2a—LBT7I0 717z d, —OR) 2 —LTIL—TDH
ZT7 07471 TBICIE. ZDRBIZIIBFTHATEML. AV TRYID £9, RicHl%zE
m~LET,
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auto activation volume list = [ "vgl", "vg2/lvoll", "@tagl", "@*" 1]

1) X b% auto_activation volume list/NTAXA—RTEERLLBE. ROLSINIEBINE
ED

1. BHIER) 2— L. RIICCOU I MBS LTHERINE T,
2. " MLAWBE. BIBRY2a—LIXT7 V70 Tt nEzH A

T AT FEIL—RLWWMARY 2 —LT I —FlF. R TF LOBEHEICDracutic & -
TEIMNICT VT 7IETNET, CONTA—=RIZED, SRTLOBEERFICIRTOR
Ja—LIN—T%2T7 0574922 8H. FRIFEELLIFIL— MR 2—LT)L—
TOHETIT4TICTBEHTEET,

55 BIFORVa—LIIN—-TOH A IZE

R a—LT7I—TFIC&>TIRE I NI EITHIE. YIER) 2 —LZEMTBEEICL>TLD
THIETEF I, chld. PXATLOBBHFTH>TH. U —EXZHKTSE R <ET
TEEYT, CHICED. JIL—TICHEBARY a—LEEMLIED. BIEOR) 2a—LDOHY A X
EIRLIEDTET XY, 5608 TFHERY 22— LD ZAZEE ] #BBLTLEIL,

X, YIBARY a—LEHRLTARY) 2a—LIIN—TDOH A XM NTBZHTEE

Jo YaSTTHIBRTE AYIER ) 2 — Ll REXREROYIER) 2 —LTEITTY, REMEH
FROYIER) 2 —LZHERT 3ICIE. ROATYY REEITLE T, PE Ranges TR IN
TWABAN—T1>a>yWEBRY) a—L)PMERFDOHD T,

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

VG LV PV PE Ranges
/dev/sdal

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

DATA /dev/sda5

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

DATA /dev/sda7

DATA /dev/sdbl

DATA /dev/sdcl

1. YaSTZEB L TN —T 0 > aFZ2REF T,
2. EONRILT, R a—LEEZERLE T, BIFEORY 2 —LTIIL—TDIUXHE

DINRILICKRREINE T,
3. ZE I B3R ) a—LJIN—T=FRL. WER) 2—LRTZBMCLT ZEZ Y
w2 LFd,
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R)a—ATI—7 [dev/IDATA DH A XEE

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

4, ROWITNHDBRIFZITVE T,

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

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

5. 8727 )vILET,

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

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

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

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

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

1. YaSTEEESIL T/N—Tr a3+ 2BTEd,

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

3. EEYSMEBR) 2 —LZERL. YA XEZEZIUYILET,

[dev/DATA/LOCAL DY A XZEHE

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

BAEDOHAZ: 9.99 GiB
T A 36.02 MB

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

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

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

e hRALYALX. RUa—LDOFLWHAXEZEBELEYT, LICKRRTNTVWER
IMED S RAREX TOEHBEADEZIEE T D2HLENHD £J, FO/NA MMIIFK.
XANA FZIEM. FHNA MSIFG. TINA MIETEENENEBLE I (&
& 21 206),

5. OKeZ vy o LET,

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

57 R a—LT)I—7F7=3mER) 2 —LDH!
153

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

1. YaSTzE# L T/N—Tr a7 ZzRAETE T,

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

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

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

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

VMO Y ROFEADOERICDOWVWTIE. RORTHAINTLEZEIT VY RDODYZ=a7
I R=TJHEEBBLTLIETV, IRTOIOVYY RIFroot HIETEITIINELHD X
9 sudo COMMAND Z{FRT 2D (L), B root & LTEITLE T,

LVMav >k

pvcreate DEVICE

LVWMTHEEAR) 2 —LE L THEETESLSICT /N1 X(/dev/sdbl 2 ) Z#HATL L
X9, BELIETNARLEIZC T 7AWV AT LADEFET D56 EENRRINE

Fo blkid DI YA F—ILENTWVBBERICOAT I AILEFTI VI M=ILTNTLE
J). pvcreate ICEDBIFED T 7ML R T LDEELNERINZ I EEEZITEWVWT
<IETV, blkid AMERTRIEETAWIEE. pvcreate ICK > TRHIDLEENEMINT.
EEBLICT 7ML AT LADKRODNZHENHD £7,

pvdisplay DEVICE

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

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

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

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

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

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

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

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

tux > vgdisplay VG NAME | grep "Total PE"

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

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

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

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

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

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

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

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

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

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

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

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

lvremove /dev/VG NAME/LV NAME

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

AL TLIES W,

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

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

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

vgreduce VG NAME DEVICE
BELEYER) 2a—LZBEDR) a—LTIIL—THhS5HIBRL £95
MEARY) 2 — LHHIER) 2 —LICK>TERAPTHEV 2R L TSV, £H
FRDIZEIE. pvmove IV REFEAL TT—2ZROYIER) 2 — LICRH T Z2HE
Hb£7,
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lvextend -L SIZE /dev/VG NAME/LV NAME
BELERERY 2— LY A X%ZLRLEF T, DR, FHFICERABEICK > /-8
ZERT R 771NN RATLZIRTZHVEDH D £9, FHFMICOVWTIEE2E
(74NN 2AT LDOY A ZAZEE] #BRLTIETL,

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

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

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

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

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

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

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

5.8.1 OV RICKBHIEBEAY 2 —LDOYAXZEE

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

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

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

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

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

SIZE DIFZEIE. 10GBDO &L SIC. HER) a—LICENMLIZVWAEZIEELTLIET
L\o /dev/VG NAME/LV NAME Z. /dev/LOCAL/DATA 7% ¥ DERIERY) 21— LADLinux/\
A ANEZ F9, fi:

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

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

5. 771 RTLZR VY MERLIBEIZ. BUOYUYFLED,

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

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

ARV -V ZREETETD

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

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

DTN AT LD A X%RABLET, SFHICDOVWTIEE2E (7L 27 LD

A AEE) 2BRLTIEE L,

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

A2 T 7AWV AT LOY A XX THRNLET,

tux > sudo lvreduce /dev/VG_NAME/LV_NAME

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

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

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

O EXR1DOARYRTORY 2—LET 7T ATLOD

75

51 XEE

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

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

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

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

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

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

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

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

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

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

5. ¥ v v al—ILETTDR) 2a—LICESREL X T,

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

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

59 WM2R L= T2 bADRTHF

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

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

e BEDRITDODBEICIG LT, WIBITBWVMA TSI EBIRLET,

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

e OXYVRATHRIZIET A CICED, JO—NILBRET7IILDREZLEEZTLE
ER

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

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

TV b2 RTTESHRZILIF. —BTIIYR—-—FINTVEEA. 5IBDERM
& URFRAOE®RS I, EESIHZHIRL. BEIBRORIDOI VY REZVRAZRETSC
CICK>THREINE T,

FIEDRA THEBERICR D AIREMED H BIHEIE. XTDHICT v b —7(@)XFZMITFTTL
EEW(fce ZIE. emytag)e ENUNDOEEER f@1 OFERIFF T3> T,

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

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

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

593 OXYRZA2TDHRIEX

--addtag TAG INFO
LVWM2Z ML= F TS0 MIRTZEBMDED. 27 LET, B

tux > sudo vgchange --addtag @dbl vgl

--deltag TAG_INFO
WWM2Z b L—=SF TV T b5 RTZHIBR(DED. ZTEF)LET, Bl

tux > sudo vgchange --deltag @dbl vgl

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

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

594 F|RET7A1ILEX
LSORETIE. BEOEAIHITEREAETLET,

5.9.4.1 lvm.conf7 71ILTDHRRA MEERTDBEML

XD IA— K% /etc/lvm/lvm.conf 7 7L ILICBIMT S Z CICLD. /etc/lvm/
Lvm_<HOSTNAME>.conf 7 7 1L TR MIERICEREINTWVB RIS ZBMILF
ED

tags {
# Enable hostname tags
hosttags =1

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

59.4.2 lvm.conf7 7M1 I TCRRA MR AT EET S
tags {

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

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

}

5943 7UTaNR—2a EEERITD

/etc/lvm/lvm.conf 77 M ILEEET R, XTICEDVWTLWMHRIER) 2 —LEZT7 I T4
TICTEET,
TXFRANITA4ART,. ROOA—KR%EZT771)LICEML X9,

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

}

@database Z CfEFHD A I TEIMIAF I, RAMIBRESNTWVWERIIRTDRIICZT %
—HIEEBICIF. "ex" ZEALET,

FOTA4NR=23 ATV RIE. A a—LT0 NN —TEHmBR) a—LDARXT—XTHRES
NLTULS VGNAME . VGNAME/LVNAME . E7=IE@ TAG EBBEZEITVWE T, R a—LJIIL—TF
TEIEERIEBT I —TE. AR T—RETH—RITBBEDHT I T4 I8N F£Fd, —HLAEW
e T I NTIETIOT710 TICBD £ A

volume list MEFEET. RRAMIFZITHERINTVWBR L, RAMITHRXAEZT—2%T
IC—HTB3HBEDHR) a— LT IN—TEHIIHBEBIIN—THT7 I T1 TICBDET,

volume list NERXEINTULWTHZETH D, RRAMMIFITHRERINTLWRWVWE, 7I T+
IO £ A

volume_listh EREINTUVWERWVWE, VDT I T+ FICHIRIFEBEINEFLA(TARTEHFI TN
E£9)
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59.44 HBEOKRIANEHET7AINTTITAR—aVEBFEERTD

lvm.conf 77 A ILTHRIA M RITDBEMICE>TWVWBIBE. "AMDERET 71 )L (/etc/
lvm/lvm_<HOST TAG>.conf )TV I T4 R—>2 a3V A—REFERATEEY, ILexiE. —N
D /etc/lvm/ T4 LI RJIZ, 2DDBET7AILD BB LET,

lvm. conf

lvm_<HOST TAG>.conf

22— K7 wTBIC. /etc/lvm/lvm.conf 7 7ML O—REN. 771ILHDITA
TORITHRENNIEINE T, RAMEITHERINTVWBRIFE. B&ET S /etc/lvn/
lvm_<HOST TAG>.conf 7 71 IILAO—REINET, FHEOHREI7IILIV NI ZRERT S
B, RYUCEHEASRIT T 7AILDBRREINE T, HWLTlvm.conf T 7IIIHEERIN. &
— LB TELELE T, lvm <HOST TAG>.conf 7 71 ILRAT. ZITHERESNTIE
FCI3FEDIEFRZFERALET, CNCL>T. RRBICRESNLZT DT 71 IILHRIICIKRER
INET, RRAMZIT T 7AIINTHLLWRIDRESIND L. BMOHKRET7 7I)ILHAO—RT
nExJ,

595 S RATHEERTITA4R—2a3 FIICXT ={ERT
%

BHEBRANADT 774 RX—2 3 VHIEIE. /etc/lvm/lvm.conf 771 )L
Thostname tags A /> aYZEBMCTRI L THRECET XTI, ATV O—NILEREICH
B3&5C. AL7Z7MILEISAZRADTARTOIAVE2a—2TEALE T,
1. T¥AMIFA X T, XOD— K% /etc/lvm/lvm.conf 7 71 JLISEML £,
tags {

hostname tags =1

}

2. 77N RAZADINRTDRIMIERHLFT,

3. S RARADFEEDIAVE 2 —2h 5. vgl/lvolRE 77 T4 JICTZAVE2—42D
1) Z MZdbl &EML £

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

4, dblH—/N\T. ZXOOA—KFRZAHDLTvgl/lvoRZ 7074 7ICLET,

tux > sudo lvchange -ay vgl/vol2

80 VIRRATEERBRT VT4 R—>a VEIENC 2T =FRT 3 SLES 15SP3



59.6 X7 %ZERALT. IS5 XAFZADHHRDRANTT V747
IC9 %
KEOHITIE. RDOES BT IF 1 R—> 3 VEFT5200HFERLET.

e R a—LIIN—TFvgleT—ER—AKRAMdb1 BEXP A2 TDHT7 I T0 TICLF
ED

e RV a—LIN—TFveT77AING—NKIAFfs1DHTT7 71 TICLEFT,

o JrAIINY—=NDONY I Ty TRAL fsbl Tl RENIEBT7 I T TICET. 77
AILH—NDRR b+ fslICBEZFHRDLI3%(EE L9

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

1. @database X T %R 2a—LTI—FvglDARXT—RITEBMLE S, HwARkIVY—IL
T, XOOAR Y RZASAILET,

tux > sudo vgchange --addtag @database vgl

2. @fileserver T %R a—LTI—Tvg2 DXEAT—2IZBMLET, wEkI>Y —
LT, ROOAY Y REANDLED,

tux > sudo vgchange --addtag @fileserver vg2

3. T¥AMITART. ROO—RZEALT /etc/lvm/lvm.conf ZEEFT 3 _CICK
D. @database. @fileserver. @fileserverbackup DZXJT%=EHL X,

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

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

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

4, ZELT= /etc/lvm/lvm.conf 7 71 ILZ4DDRA (dbl. db2. fsl. H&
U fsbl)ICERHL X T,

5. 77N Y—NKIAHBHELESIZ. XOOYY REEEDE—RTERIVY —
IDBANTBIEICLD, fsbl ETvg2 B TEF X9,

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

59.62 FF>3>2:0O-"A71MXATNEELEE

RDY')a—23>TlE ERAMDTOT4TICTBR) 2a—LDIZRICET 3 1EHRE
O—AILICFRELE TS

1. @database ZJ &R a—LTIL—FvglDXARZT—RIZEBMLEY, wmAkIYV—IL
T, ROOARYEREEADLET,

tux > sudo vgchange --addtag @database vgl

2. @fileserver T %R a—LTIL—Tvg2 DXET—RICEBMLET, HERI>VY —
LT, XA RZASILE T,

tux > sudo vgchange --addtag @fileserver vg2
3. /etc/lvm/lvm.conf 7 71 ILCHRR MR THBMILF I,

a. T¥XANIF4 R T ROOA—R%ZFEBLT /etc/lvm/lvm.conf 771 L2 EE
FTBILICED. RRANZITERET 7L ZBHCLE T,

tags {
hosttags = 1
}

b. ZEL7 /etc/lvm/lvm.conf 7 7 A ILEADDHRZ M(dbl. db2. fsl. H&
U fsbl)ICERELE T,

4, "X dbl1 T, T—EAR—AKRALdbIDTITAR—=—aVREIT7IILEERL F
Jo THFRAMIFT4 AT, /etc/lvm/lvm dbl.conf 7 71 ILEER L. XODOI—K*%
BMLEY,

activation {
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volume list = [ "@database" ]

}

5. RAKdb2 T T—EAR—RKAA2DT VT4 R—>aVERET 71 IEERL F
Jo TFARIF1RT. /etc/lvm/lvm db2.conf 7 71 IILZVER L. RDODOI— K%
BAMLE,

activation {
volume list = [ "@database" ]

}

6. RAKRSIT. Z7AIT—NKRAfs1DTITA4R—2aVERET71ILEER L F
Jo THEFRAMIFT4 AT, /etc/lvm/lvm fsl.conf 7 71 ILEERL. XODOI—K*%
BMLZE,

activation {
volume list = [ "@fileserver" ]

}

7. 77 ALY —=NERX b fs1HBELISIZEIF. ART DT 714 ILY—/NRX MMsblz
T7AIY—NeLTEHLET,

a. RA b fsbl T RRALFfsbl DT I TAR= a3 VEEIT7IINZERLE T, T
FARIFART. /etc/lvm/lvm fsbl.conf 7 77 ILZER L. XODOI— K%
BMLES,

activation {
volume list = [ "@fileserver" ]

}

b. IwARkIVY—ILT. ROOAIYYRDID%EASILET,

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

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

6.1 RUa—LRAFv T ayv DB

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

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

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

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

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

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

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

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

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

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

6.2 LVMICKBLinuxX+wv 7> 3w EDER

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

WARIAVY—ILERVWT, XOOAIX VY REANLE T,

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

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

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

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

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

fi):

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

--- Logical volume ---

LV Name /dev/lvm/1linux01

VG Name vgol

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

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

# open 0

LV Size 80.00 GB

Current LE 1024

COW-table size 8.00 GB

COw-table LE 512

Allocated to snapshot 30%
Snapshot chunk size 8.00 KB

Segments 1
Allocation inherit
Read ahead sectors 0
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Block device 254:5

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

tux > sudo lvremove SNAP VOLUME PATH

£l

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

6.5 RERIAMLEDRESYI ICHTEIRAFT YT
>3y hOFEA

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

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

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

88

FAINIERMENIRET S VA XA—ODFENDY —RRERY a— LN T
l\ INTVBIEZHERLEI (T RIE. YU hRA > b /var/lib/xen/images/
<IMAGE_NAME> ),

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

bEER L £ 9o

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

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

ATV T3y b R a—LERVVETBRUYARAY M EERLEF T,

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

AR LRV R RAY MRy T3y bR a—LEIYTVELETD,

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

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

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

ARERS VDRIV NEARTY T3y bR a—-LERALT REYS VRS

LE9,

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

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

WMRER S VA XA =D ERALET,

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

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

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

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

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

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

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

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

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

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

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

1. WARIVY—ILZBRAVWT. ROOAIYYREAALET,

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

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

MDA T a>ohHb £,

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

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

COOVY Y ROFEMICDOWLWTIE. lvconvert(8) DN Za7IIR—SHEBBLTLIEE
LYo
£l

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

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

tux > sudo lvconvert --merge @mytag

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

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

(AT V)V =RBER)a—LERFy T3y MEACHBEVTVWT. BALS

CENTEIEE. FHCTY—IXRBER) a2 —LEZIET7IT1TICLTHST7oT47
ICTBRLICEDT. TRICYN—CRBBTEZET,

tux
tux
tux
tux

£l

tux
tux
tux
tux

>

>

>

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/lvol0l

lvchange -an /dev/lvmvg/lvolol
lvchange -ay /dev/lvmvg/lvolol
mount /dev/lvmvg/lvol0l /mnt/lvol01l

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

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

AFvToay bV —RmER)2—LENY—Y LTEEZTICRI A AIOREICO—
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Y 7 b 7RAID

Y 7 b T 7RAIDDERE 93
IW—brN=FT1>a>EDY 7 ;T 7RAIDDRE 100
Y 7 b 7RAID 107 /N1 ADYERL 107
F44'L—RRAIDY L DER 122

mdadmiZ &3V 7 kI T 7RAIDT L+ D XZEE 124

MDY 7 bz 7RADADR FL—2IT >/ 0O—YvLEDdI—FT Y
T 133

VIEJTT7RADD S TN a—T1 2T 142



7 V7, 7RAIDDKTE

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

O 2= /528771 XFLORAD
DSRARZT7AINATLDY T T 7RAIDIZY 5 XZTILF T /N1 X(Cluster MD)
ZHEALTHRETIVLELNHD £, FMICDOWVTIE. SUSE Linux Enterprise High
Availability Extension® FEIEA - K1 (https://documentation.suse.com/sle-ha/15-
SP2/html/SLE-HA-all/cha-ha-cluster-md.html) @ Z BB L T EE LY,

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

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

n. 7T—RIFEhHhnx9,
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7.1.2 RAID1

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 o) & EFa) 70 LOBRATEELET. &
IN—=FT 4 I VIEXORICE>TEWZ Y IEINTVWBDT. YXATLEEZEDFEIC. NB
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WIS T BN T4 7OV IICE > THEBEINE T, RAIDDSDIFE. BEFIZEHRD/N—F
TAZAUVDBEBEERITEIEHD FEA 1DD/N\—RT1 RVICEENH ZHESIE. AJHE
THNEZFDN—R T4 XAV ZTBEL T, T—HKROBEREZ B THRELRHD £,

7.1.6 RAIDG6

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

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

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

5 7.1: RAID 52 RAID 6D EEH

Hee RAID 5 RAID 6

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

IND T+ SEB. T HEEL, TaTI

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

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

717 XAMLAOYTLw T ARAIDLANIL

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

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

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

DT 7RAIDTHERITIFRN—TFTr>a>zEHLEDTEHTELRY, CNH5DAHE

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

1. YaSTzEH L T/N—Tr > a7 ZRAETET,

2. BREICIEC T, RAIDERETHEARATZIN—Ta>avEERLES, N\—FTo>a %k
TA4—=<I v LD, N—=Ta02a3>RAT%0xFD Linux RAIDICEREL7=D LABWT
LTV BIFEON—T1 > a>zERTIHE. N—Ta4 >3 RATZ2EET I
BIZHD FHA. YaSTICL > THBMICEEINE I, FMICOVWTIE. FBEALT
Ry . B10ZE MAEERITN—T 1 >3 V&EL « 10118 MREERITN—FTr> 3>
HEDERI ZzBRLTIZEWL,

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,
F 723> T RAIDZATRAIDICHZRBIZEIDH TR TEEXRT, COHFIE. /dev/
md/NAME & L CTHRIABRIBEICAR D £9, FEMICDWTIE, 7.2.118 TRAIDDZH] *EBH
LTLEETL,
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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 ARIEERL, ZEIBRHBIER/N) T VLT X LZ2ERLE T, RiB

BF VY IOHAXE. T—RDRA TERAIDDRA FIZK>TEDLD £, FHMICD
WTI&. https://raid.wiki.kernel.org/index.php/RAID_setup#Chunk_sizes 2 %Z &8 L
TLETW, N T 7LD ALDOEFEMCDOVTIE. --layout £ 7> 3 > OEZRES
(Cman 8 mdadm ZfFE L TERBRTEXT,. bh5BWVESIE. T 74/ MEZFERALT
<Tf2g L,

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 == 725 L0RAD
N=FT4 >3+ R@IN=—F14>a>ORODICT1 AIDEICRADZER T3 %8
BEICLETH. WK OHDDERHDASH. CO7FO—FIFHREThIEFEFA. CDLSH
RAIDICT7—tO—4A%ZA VA L—=ILTBIiIFHR—rThTUORWED, T—
ICRIDTNA RZFERTEI2HELNHD £J, fdisk X parted B DY —)LIZHZRAID
TISETICHEEE L BV o8, RADDEEDE Y f 7Y 7S HBWVWAICE > TR 1
BT I a rhMThn3aELH D £,

7.2.1 RAIDD% &N

T4 ETIE. VT ETT7RAIDT/NA RICIE. mdN (NIFEF) WS NEZ—VIREo T
HFOHBEIHMTVWTWVET, ED/&. L ZIE /dev/md127 E LTTNA RICTIERT
Z. /proc/mdstat KU /proc/partitions (ClEmd127 E LTV R EENET, CDLDR
LHITIEEEL DB WFENH D £9, SUSE Linux Enterprise ServerTld. Z DRIRE% [O]6#
TBRHEZ2DR/ELTVET,

TINA ZANDZFIZSV VI ZEET S
723> T YaSTTRAIDT N1 A& 1ER T B, 7l mdadm --create '/dev/
md/ NAME'ZEALTIOYYRSA 2T RADTFNAT ADELRIZIEETCETXd, T/\1
AZIEMINDEFETIH. U>T /dev/md/NAME DMERL S NE T
tux > 1s -og /dev/md

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

FINA Rl /proc ICIFE I EHmEI md127 & LTU R ENETS

HZEIETNTI RZIBET S
CEROtEY 7Y T TTNA ANDERITE ) VI TRATABHZBE. ROV
#3R1TLT. /etc/mdadm.conf | CREATE names=yes & WS 1TZEBML XY,

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

CHUCE D myRAID D& S B%EIH TEBED) TNARBELTEREINS LS
ICBEDET, CDT /N1 RXIF /dev/myRAID TP VX TE BT THL . /procil
HmyRAIDE LTU R bENFET, THUE RET 71 ILOEERICHE L-RAIDICD
AEAINZRITTFELTLESVL, 7U7+14 JRRAIDTIE. BLELTHT7EYIILY
B2FETHESMEmANERDLFINMERINE T,
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&5 IEEHOY—I

—EBDY =)L, BEMTERAIDTNA X%&EHR—FLTWEEA. VY—ILHRAID
TNA ZIZmdNFEXD&ZETDMTVWVTWB e ZFHL TLWBIHEa. €0V —ILiE
TNARZHFETETEE Ao

7.3 Y7 b+ 7RAIDDESH

monitor E—RTTF—E> ¢ L TmdadmZETL. VI rTJT7RAIDZERT BN TE
9, monitor E— R T, mdadm|37 L1 DT+ AVEEZEHNICHESEL X9, BEHIE
HL72HBE. ndadn (TBBEICEF AN EZXELET, FrvIOKREERZERT 3IC
3 ROIAYY REEFTLET,

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

SR L7 RIZ1800FRIPET /dev/md2 P L1 DEEREAVICLE T, BENKEELL
S8, BFX—)LH root@localhost ICEEINE T,

Q i F 74N FTIE. RADF Ty /AEMLTATVET
T4 ETIE RADFz v /D EMEThTVWET, EF v I OEBEH+DICE
<BVBBI. BENMEINBBANBDET. COLSIS. delay T T2 3> TED
BWMEZREIT B EICED, BRZEPLPI N TEET,

7.4 FFHHIBEIR
Y 7 b7 = 7RAIDDERTE FE L EEIBHRA. ROHOWTOICH D £,

e Linux RAID wiki: https://raid.wiki.kernel.org/ #

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

Minux-raid] (http://marc.info/?|=linux-raid 7)€ DLiNUx RAIDX—1J > F 1) A hHHD %
ER
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8 IW=—FN=FT10>a>HDY T U x7RAIDDEX

E

SUSE Linux Enterprise ServerTl&. Device Mapper RAIDY —LHYaST/N\—TF« > 3 FICHE
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I RO XFST 7AW AT L. BLUOIY TV M R4V e LT /datazERT
BRAIDFNAADIY MU ETRLTWVWET,
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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

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

nN

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

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

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

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

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

2. BREICIGLT. RADRETERIAN—FTrs>a>zElLEzd, N\—FTa0>3a>%
TH+—=Iv bLTD. N=FTa0>3>%AT%0xFD Linux RAIDIZERE LD LABEWT
LI2EW, BBEON—Ta4>a> %2 FRT3BE8. N—T14> a2 TaEET D%
BlEHDEEA. YaSTICK > TEFNICEETINE T, FMICOVWTIE. TEAHT
Fa o B10E MAEERITN—T1 >3 VEEI « 10118 IAEERITN—FTr>3 >
HEDMBHI ZzBRLTIEEW,
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7.

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

ED/INHRILT. RAIDZZEIRL £,
BEZDRAIDERED ) X RHAAD/NRILICRRINE T,

[RAID] R—DAETT. RAIDDEMEZEZY w2 LET,
RAIDFEFET. RAID10 (S5 —U VI BLUVRMSAEVD)EFERLET,
F 73> T, RAIDATRAIDICRFIZEIDH TR ENTEXY, CDHAHIE. /dev/

md/NAME & L CHIBAEIREICA D £9, sFMICDOWLWTIE, 7.2.117 TRAIDDO%H #EE
LTLEEEL,

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

T ENSZERLIETNA RV A MIBEL X

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

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

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

RAID 102 Y, BIML7TT« X7 DIBFHNEERRAIDZ 1 FTld. T/N1 XADFERIER
ZIETTET, CNUCED. PLA1OFHEREDT XRIY T XFT LICEREL.
HI3FHENDT A RIY T XTLICERETEE S, e xld 1205704 RI7H T
AT LICEERRE LIRS, YATLIRNREBDT A RIY TS IATLHSIHEE LK
IT£E7,
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a. 871 AU EIBBISBRL T, ClassXREZ>OLWThhES U v o LET,

CZTXlE FDOTA RUICEIDYTENFETY, AEINTWVWSR ISR

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

HTEY

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

B5LCHTEEY,

RDY = b F T3 OVWTNHEERL T TN RDIEFZHEL T,

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

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

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

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

120

1. ARV —ILZzRAETET,

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

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

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

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

BLTLLETL,

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

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

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

9,

tux > sudo mkfs.xfs /dev/md3

CNERRDT 7ML RATLZERTSICIE. ARV EFZEELET,

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

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

DEVICE containers partitions
ARRAY /dev/md3 UUID=UUID

FTNA ZOUUIDIZXRD OIY Y RTRETEF T,

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

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

Fo ROBNE XFST 7AW RT Ly BLUVNY TV MRAY ME LT /data ZERY
BRADTNAZXDITY F)ZRLTWVWET,
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/dev/md3 /data xfs defaults 1 2

7. RADTNARZEIXTYLET,

tux > 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

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

Ay cEZOFFZKLET,

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

RAIDZER LT=WH EHET 3TN ADIDICBHCT—2HA>TWBIHEIF. T4 L —
R7LAZERT 3 EBRBREARHD £, 2OHEIF. MOTNA A TT1IL—RT7L
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—FR 5407 /dev/sdl1 ZERALTT+4 2 L—RRAID 17 /N1 X /dev/md0 Z{ER T 3 I
lF. I R7OY7RT. ROESICAHALET,

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

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

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

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

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

4, BROEHRAZERITBICIF. AV FTOYT T ROKLSICAALET,

tux > sudo cat /proc/mdstat

BUWEF SN TVIEICBBROES ZHEE T 3ICI1F. ROKSICANDLET,

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

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

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

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

EE5 A IZERDT—XDODNYIT7v T

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

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

#+ 11.1: RAIDDY 1 AZTBICHELRRRY

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

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

IR EEIBRL. FOH A XZZEELTH

5. N—F714>3>%ZRAIDICELFT,
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= FHEA Y1 X% 1%
|ATHE APt
BIEED BHEED

[:]=2 IER
Y7 kT F7RAIDE RAIDIF. R—XDAVR—RV ENN—FT1 2 3
FTEHAZXEBBLE JTa>oEBEZEBIMICIZEEHELEEA.
ER L7 > T, RADICFTLWH 1 XZ 51
ZREHHD T,
774N AT LD RADICERTZ 771 RATLEYAX 3 1
A XE2ZELE BEITHIHNELRHD XTI, . Y1 X
ER ZEDOY—IERHBETZ T 7ML AT L
DIHEDHERET T,

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,

L& F—HKROTEEM

RAIDIC. T« RV DMEZFMEN LRV BIC—EMHLBWEE. N\—T1>3>DY
NHZEHIRTZE. T—EDBREODNET, N—T« >3 VOHIRIGEEERITUO. &
I T—RONYIT YT >TLIEEIL,
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11.1.1 OYR—RbN=Ta 23>0 1 XDEN

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

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

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

1. wmARIAVY —ILZHETET,

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

tux > cat /proc/mdstat

CHOOAYYRDOHEAICE>T. RADZLAHAEEERPEHOHBEEIE. FHLOTT
FTHEHELOT. FUTLTLIETL,

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

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

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

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

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

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

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

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

6. 7LATADEDOOAVR—ZETFNARAZEIC. CNHEOFIEXZEDIRLET, IEL
WIVAR—RRVMN—=TFTa 23 VIR LT BTATVREZZBLTLIETL,

7. 1—XILHDRAIDD/IN—FT 4> 3> T—TIEBHRAAATITHVELS XyE—IH
RELINEH. IRTON—FT4>2 3> IZTERICOAVEa—42=Bik#E# L T,
N—=—T1a>T—TIOBH%=EHITINELRHD £,

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, FHATRERREAAR—AEZFERATETET,

AIEDFIETIE. RAIDTNARADT/INARBELT /dev/mdo ZERHLTWET, ZDEH]
IFZEL T T ERDOTNA RDO&BIEFEARALTLEEIL,

1. ARV —ILZzRAETET,

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

tux > cat /proc/mdstat

CHOOAXRYROHEAICE>T. RADZLAWELEHFEHHB551E. BHRLORT
FTHLT HFUTLTLIETLN,

3. RDEDICANLT. PFLADHAXETLAICRHAINDZITNARGA X ZFT v
L&

tux > sudo mdadm -D /dev/md0 | grep -e "Array Size" -e "Dev Size"
4, ROWITNHDBRIEZITVLWE T,
¢ RDESICAAILT. VLAY A= ERARRABRAT A XETEMLET,

tux > sudo mdadm --grow /dev/md0® -z max

¢ RDELSICAAILT, ZLAHY A XZERATRBRAY A XETEMLET,
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tux > sudo mdadm --grow /dev/md0 -z max --assume-clean

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

* RDOELSICANLT, VLA A XZEEDEZTEMLET,

tux > sudo mdadm --grow /dev/mdO -z SIZE

SIZE %, 0O/ 1O/ RF1024N1 MBI TERNDOY 1 X ERTEH
BTEIHRIET,

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

tux > sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"
6. ROWITNHDRIEZITLE T,

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

o VLANWFHESDICHAXZEETNTULRWVESIE. WoTtABEELTH
5. CO7AOY—IveBRITIRENHD XY,

1113 T7AINS R T LOY A XD

T LAY ZDEMEI (11.1.218 RAIDT L1 DY+ ZDEN BEB), 771 ATLD
HAXBENTEET,

T7AIN AT LDOY A XA FERARRBREARAR—IETEMLED., EEAY 1 X%EIEE
TEEJ, 77MINYRATLICEERY M XZBET 35815 TOFHLWVWH A IDRDEE
EBIEITHESIDZENTHESRL TLIEEL,

e FHLWHAXE BIFT — 20U A XXDRELBITNERD FHEA. THRLE,
T—EADNRONE T,

o J7AIINIRATLDY A XNIFEARIREERAR—IAELIDKELTERVD T, FTLWLWH T
Xl WEDRAIDHY A XUTTHITNIEED FH A,

FLOLFIEICOWTIE, 528 170027 L0 ZZE] 2BRBLTIEEL,
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11.2 V7 T 7RAIDDY 1 XDHEIE

VI hDTT7RADDY A X ZFSTICIE. BEADRR UV ZMEDIEF TRITTIHNELHD
9, FITT77MINCRTLOY A %ML, RICRAIDZHEBH T B ITRTDO/N—FT0>3
DA X zMNLET, FLTRREIC. RADBEDOHY 1 Xz L £795

L& F—2HROIEEM
RAIDIC. T« RV DMEZFMEMN LRV BIC—EBUHIBWEE. N—T1s>3>DY
NHzHIBRT B . T—EhEbNET, N—Ta > 3 > OHIRITEEFESITL. &4
I T—RONYIT7 Y T2 >TLIEEIL,

O ==:xrs
XFSTT7 4= Y bENIET 7ML AT LD A X Z2fNT B CIFTEEE
Ao XFSTIFED & S BHEEENH R— FEINTVLRWVWOHTY, TDIc&dH. XFST 71
WO AT L%ZERTARAIDDY A Xz NT B CIETEFERE A

1121 7 7AW R T LDOY A XDHIE

RADFNAREDT 7AILS AT LDY A XZHIRT ZICIE. FILWH A XA D& G%
WEITHhESHZR TS L TSI,

e HLLWH A, BIFET 2O A XLDRELBITNUERD EHA. THRVLE,
T—aNRONE T,

o J7 AN RTLDYA XNIERTRERAR—RAEIDAZTLTELRVDT. FiILLWH AT
ZlE. IREDRAIDH A ZUTTHITNIEXERD £H A,

FLWLWFIEICOWTIE, 225 17427 LD A ZZE] #B8BLTLLEIL,

11.2.2 RAID7 L1 DY 1 XDHIR

T7AINSRTFLDY A ZEB%(11.2.118 [T 71 AT LDT A ZOYE &

&), RAID7 LA/ RETIE. FARBEAR—XZMWNT 3L 58HITBET. wDOT7 LA
X% EWEEITE T, RAIDA. HIBLTcEI XY M A XZERTZLS5ICTBICIE. mdadm
--grow E—RZFALFI, TNEITSICIE. 248723 >%FHEL T RAIDADET/NA
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ANMERTEAR—ADEZ. FONA FTEETIHELNDDFI, COTAIE Fvr>
I A ZDEHTHZIHEHLHD. RADDR—/N—TOvIETNA REZTALTHD R

R—RE LT, ¥128KBZFEZ L THEIAITNIEED £H A

KIEOFIETIE. RAIDTNAZRDT/NAR%HL LT /dev/mdo ZFALTWVWEY, AR

BELT. BTTHEHAOT NS RDLRIZEFERLTLEEI W,

1. HRIVY—ILZRAETET,

2. RDESICANLT, FLADFAXETLAIRHENEZTNARAFA X ZFTvY
LE7o

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

3. ROOAXYVRT. PLADTNA RAGFA X ZIBEDEXETRLIEIEET,

tux > sudo mdadm --grow /dev/md0@ -z SIZE

SIZEZ. ¥ONA FEUTHNOY A XZRIBRETEIHLZIFY, (1FON1 I
102481 k)

T ZIE. RO RTlE. ERAIDTNA XD T XY b+ X%#740 GBIZERTE
L. F¥> o1 XIE64KBTY, Ui, RAIDDXRX—/N—T'OvI7HED128 KBHE
FNFEJ,

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

4, RDESICANLT. PLADHGARXEETLAICRBINEZITNA AT XZBF Y
JLET,

tux > sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Device Size"
5. XOWINHDEEZITVLE T,

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

o VLANFHESDICHAXZETNTULRWVGESIF. WoTtABEELTH
5. CO7AOY—Iv BRI 3N ENHD £ T,
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11.2.3 AYR—2EN—TFTa0 23>0 +1 XOHIR
RADHDET/NA A THERINZ I X b XDMEV&(11.2.218 TRAIDT L Do
Z0HIE ZBR), FAVER—REN—T14>a > ADKDDIR—XIE. ZDRAIDTIZ
FhOnEFttA. N—Ta P a>zREFOTAIDEFHRL TRHRORAIDDILKICHRA B &
He SIFFEALEVWVEDIR—IZFBITZILHTEFET,
FOAR—ZAZFATBICIE. AVR—R 2 bN—=T1>a>&1IDFTDHIBLEY, OV
A= bN=FT4>a3>TCil. FEDN—T4 >3V %ERAIDDSHIBRL. N—FT1> 3>
A XN L. N—T14>3>%RAIDICEL7S. RADWEETAETHFELET, XX
T—=RIHRBITIE. 11.2.218 TRAIDT L+ D ZDOHE, TRAIDICN L TIEELEY T
AED. BEFARERYAIEIBETI2HENHD £,
N—=—Ta>a > HHBRINTWVWAE. RADIEFTA I L—RE—RFRTEIMEL. T X7 D MHE
EMNFE /K BUVD, FRIFMEFLTVWEYT, BRORRT AT 5—ICHX 2RAIDD
BETH, —EI22UEDAVR—R bN—=FT1 > a v EHIBRLBEWVWTL 72TV, RAIDA
AVR—=F EN=TFT14>2a> DY A I%MBNT BICIE. ROFIBICREWVE T,

1. BRIV —IILERET X,

2. RDEKSICAFIL T RAD7 LA H—EMRZR->TED. BTN TVS C cZHEEEL
95

tux > cat /proc/mdstat

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

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

tux > sudo mdadm /dev/md0O --fail /dev/sdal --remove /dev/sdal

BIhd 3 7=IClE. failzremove®BADT V> 3 > %I8ET ZHEHLHD £,

4, IOFIETHIRLIEN—FT0>a> 04 X%z, COXMFAXICRELIET A XK
DEFNEVWHAZITHES LET, COHAXIE. Fro o1 IDEBHRTHOD. RAID
DA—N—70OvIRBIC128KBZHERT Z2HENHD £9, YaST/N\—F7 >3 F¥IaX
YRSy —)lpartedBREEFHLT. N—T0>a>oHa4I%xHwENLET,

5. N\—=T74>3>%ZRAID7LAICBEMLET, IERIE. XROELSICASILT, /dev/
sdal Z=EBMML £9,

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

6. 7LATAHADEDOAVR—RETNARAZEIC. TNHEOFIEEEDIRLET, IEL
WIAVR—=RZVEN=TFT42aVIIW LT AT AV REZELTLEETL,

7. A—FIDRAIDDN—T 4> 3> T—TILNEBHARAATIBVEWVWS Xyt —IhK
MENTH. IRTON—T42a>YOTFA XZEERICAVE 21— Z2BEFTIHNE
nHOHEI,

8. (A7 aV)RADE T 7A I RTLOYA X EILAL T, WEINTHOIVR—%
DEN=FT4 P aADAR—ADEREX*FAL. BTI7AMILCXTLOY A %
WOLET, FIEICOWTIE, 11.1.21 TRAIDZ LA DY+ ZDiEN #8RBLTLE
RN
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12 MDY 7 T 7RAIDAHODRA ML —2 IV
O—vLEDOA—F+ U5+

AbL—>xIT2oO0—-CvLEDEZRYU > A—FT« 1) 5T« (ledmon)H K TULEDO
YrO—)(ledctl)A—FTa UTvldF. BHRBAVET7—ABL07ORILE
FALTAML—2I> 70—V vLEDZSFIEHT 5. Linux®OA—HIAR— 7S
)ir—3>TY, £DFERLZIEEIF. mdadm—F« 1) 7+ TYERR I N 7-Linux
MDY 7 b 7 DRAIDT/NA ADKREZHREILTSZ LTI, ledmon 7—EH
RSATT7LADREEZER L. RS TJLEDDREZEFHL £J, ledctl 1—
T4 UT1eZERALT BELIETNA RIS T BLEDNZ—VZRETITET,

CNS5DLEDI—F+ ') 7+ Tld. SGPIO (Serial General Purpose Input/Output)fX#x(Small
Form Factor (SFF) 8485)# & T'SCSI Enclosure Services (SES) 270 k JJL%fEA L T, LED
ZHIME L £9. SGPIOFB®MSFF-8489f1 &M International Blinking Pattern Interpretation
(IBP)NRZ—>HZFRELFJ, IBPlIE. SGPIOEEHANY I FL—2ED RS 7ROy ~
DREL LTEDELSICHEIREINZ D, FIeNv I TL—2DLEDTED & S ITREEREL
IRENEEELZE T,

—EDRA ML =T O—T v Tld. SFF-8489FRICEHEABICEN L TLWERVLWDHDHAHD
o I>oO—vy 7Oy HHIBPINZ—2%FZIFANTWTH. LEDD =iHIESFF-84891%
BRICIES TWWARL, B2\ TO Yy HHARSNIHDIBPINZ—> LAY R—ELTWLAEWL
BEMHD £,

LEDEIE(AHC) & K USAF-TEZO F JJLIE. ledmon B LU ledctl —F« ) 7 TlIH
R=—FrENTLEEA.

ledmon LV ledctl 7 XU —> 3>k, 41> FJLAHCIOY hO—5% 1 > 7 JLSASO
hO=—ZRED. 1FIDIAML =Y FO—FTHEBET A EDRIESNTULVE

9o MDY 7 b7 = 7DRAIDRY 2—LD—EBFTHBPCle-SSD(V U Y RXFT—F RS54 7)
TNARAD, AL —2I>o0O—JwIRE(OK. Fail. Rebuilding) HLEDZ HIfE1 § 5 7=
D. PCle-SSD(V ) w RRAF—bhT4 XAV)T> 70— v LEDBH Y R— F*TL'CU&TO _h
S5QT7FVr—avid. MORVADIBPIZEHIOX L —2 32 bO—F (RFICSAS/SCSIO
hO—3)THHEET BIET TIH, ORI ADOIY FO—FIETARINTLEH A

ledmon & & U ledetl (d ledmon /N —JICHBLTVWE Y, CONYT—JET 7L+
T YR M=ILENFHA TVAL—=ILTBICIE. sudo zypper in ledmon ZRITL F
ER
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121 RAbL—2I>o0—YvLEDEERT—EX

ledmon 7 74— 3 i, MDY 7 h U T 7RAIDTNA ADREF-IFA L -T2V 0
O—SvERIERSAIRAMADTOVITNA ADRERE AV IAZ Y MIERTSZ. T—
EV7OERTY, —EBILRTLTVWERT—EVDTI Y REVRIE 1DDHTHIUNENLD
D*d, ledmonT—EVIF. 71> FILOIT>oO0—SwLEDA—FT4 T4 D—ERTT,
REIZ. AML=TLAIyo0—Sv FRIERSATIRAAD. FEXOY MMIEEER T
SNFLEDETHELINE T, COTTIVTr—>avid. IRTDOY 7 T 7RAIDFT/NA
AEEHRL. TOREEZRELET, BRLAEY 7T T7RAIDARY 2—LDAHZERT
3HEI. BhoTWLWEHA

ledmon T —E > TlE. 2BHEDLEDY X T L. THHE. 2LEDY X7 L(Activity LEDE
Status LED) . 3 LED X7 L (Activity LED. Locate LED. & & UfFail LED)ZH7R— kL TL
£9, COY—ILICIE. LEDADT7 7 ADBRICREDEBEENEZSNTUVET,

ledmon ZHEEN T B ICIE. KDKSICASILET,

tux > sudo ledmon [options]

[options]iZXD1IDUETY,

ledmonDFA T3>

_c PATH,
--confg=PATH
EIL~/. ledctl 7213 /etc/ledcfg. conf (FET R HEB) N BHRAAEINET, D
7> avid. ORETZ7 7ML EIRET 3HBRICEALE T,

BEATIX. BHRORET7T 7 MILOYR—FMEELERESATLWAEW S, TOAT
g UIFBEMTIEHD FEA. FEMICDOULTIE. man 5 ledctl.conf ZSBBL TS
LYo

-l PATH,

--log=PATH

O—AILoad 7 7AIADNAEZRELEF T, COA—FERT7IILEIEET D
. JO—=/\JLOg 7 74 )L /var/log/ledmon. log IfERA TN EH Ao

-t SECONDS ,

--interval=SECONDS
sysfs DX+ v > EIOEFEREZRE L £, EBIFWEMATYT, /IMEIFSHTT, &K
EDIEEIFHD FE Ao
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--quiet. --error. --warning. --info. --debug. --all
FHLANILZIEELEFT. COLNILATIarvidk. BHRELDS. IFEACDBERF
TOIEBETEESINE T, OF VI ZITLBRWVEEIF. --quiet 7 7> a>ZFEALE
Fo IRTZOJT3HEIE. --al AT a>zFERALET, 220U LOFHRA TS 3
VEEELLBEIE. ANV FROKREROF T2 3 R ERATNE T,

_h,
--help
AV RIBEREIY—ILICEIRIL T, &7 LE T,

-V’

A b=

ledmon DNN— 3> SV RICETAIBERER LT BT LE,

Q i un—varorEEA
ledmon 5 —E > I&. SFF-848911#kMPFA (Predicted Failure Analysis)IREEIZERE L £
HAo LIcA>T. PFANEZ—VIIREILTINEE Ao

122 AL —=—2IT>00—2 % LEDSIEIT ) —

>3

T>70O0-vLED7 U= 3> (ledetl)id. ARNL—2I2o0—-S v £TERSA

TRADOZEAOY MIEEMITOSNLEDZHIHT 3. A —HFAR—XAT7F)5—>3>T

9, ledct\ 7 U= a3k, 41070 o70—-2vLEDA—F a0 T4 O—EFT

ER

COOAXYRERITTBR L. IBELLTNA ZADLEDAEE LT /NEZ—VICRESIN. 1

MADLEDIFIARTA ZICHDET, ZDT7 U —> 3 Vid root FHETEHITT 2HMENH

DFEFd, ledmon 7SV — g3 VIILEDAD 77 XICB L TREDEBEEZIF>TWST:

®. ledmon T—EVEETHDIBEIX. ledctl THRELI=—ZBD/INZ— U HEICE S
\Z DB D F 9 (Locate/NZ— > LISV,

ledctl 77U —2 3 > TlE. 2BEDLEDY X T L. I 5. 2LEDY X7 Li(Activity

LED & Status LED)&. 3LED X 7 L\(Activity LED. Locate LED. & & U'Fail LED)ZH7R— K

LTWET,

ledctl ZEEEN T B ICIF. RDELIICAALFT,
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tux > sudo [options] PATTERN NAME=list of devices

[options]iZXD1IDUETY,

-c PATH ,
--confg=PATH
O—AII DR
=

T7AINADNREHRELE T, COA T a>vaEIEETR L. &
O—/NJLoD 7

IRERTE

BREI7AINCIA—HYORERE 7 71L&, BEWIZHD £,

-l PATH ,

--log=PATH
A—ALDOAT 7 7ANUADNZAEZRELEF T, COA—YEET7MILEIBET S
. JO—=/\JLO4g 7 74 )L /var/log/ledmon.log IfERA TN EH Ao

--quiet
stdout X713 stderr ICIEETNZIARTOX Yy E—% A TICLE T, XytE—2
g, O—ALT71ILELY syslog 772U T lliEE|EHzOrscnEd,

-h,

--help
OV RIBHREIVY—ILICHRIL T, 88TLET,

-V 9

A= 2

ledctlDN—2 a3 eSSV RICETREBERERTLT BTLET,

1221 NEZ—2%

ledctl 77 U —2 3 U Tld. SFF-8489fARICHELN. pattern_name5|EUIRD %A% EFH
TEEY,
locate
BELLETNARERIEANSOZRO Y MMIBENIFS5NT-Locate LEDZ =T L EXJ,
DREIE. 2Oy FERIERZATOHMNCERAINE TS
locate off

BELIETNARFIEA50R0O Y MMIBEE[MIT SN 7-Locate LEDZEITL £ 95

normal
IEE LT /N1 RICEEER T S 7=Status LED. Failure LED. & & UfLocate LED% H 4T
LEd,
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off
FEE LT=T /N1 RICEEE T 5 7-Status LED & Failure LEDD &% EIT L £ 95

ica,
degraded
In a Critical Array/NZ—>%RELL £,

BERE

rebuild p
Rebuild N2 —>ZMREN L F£T, B LA —DEBADS. mADrebuildikiE%=
HAR—ELTWLET,

ifa,
failed array

In a Failed Array N2 —>%EHELL X T,

hotspare

Hotspare N\X—>%ZHEILL X,

pfa
Predicted Failure Analysis /NX—>%ZfBENLEF T,

failure ,
disk failed
Failure N\Z—>%ZHELL XY,

ses_abort
SES-2 R/R ABORT

ses rebuild
SES-2 REBUILD/REMAP

ses ifa
SES-2 IN FAILED ARRAY

ses ica
SES-2 IN CRITICAL ARRAY

ses_cons_check
SES-2 CONS CHECK
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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

JESES 2D /NA—>HT>oO—TJvHADOTNA RSKRESTND & TEDONEZ—2lF. EICE

9 & S51Z. SCSIEnclosure Services (SES) 2 /N2 — > ICHEIMICEBRINE T,
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% 12.1: JESES-2/N\ R — Y L SES- 2\ — VI TOEH:

JESES- 2D/ 42—
locate
locate_off
normal

off

ica
degraded
rebuild
rebuild_p
ifa
failed_array
hotspare
pfa

failure

disk_failed

1222 TNARDI) Rk

SES-2/\X—>
ses_ident
ses_ident
ses_ok
ses_ok
ses_ica
ses_ica
ses_rebuild
ses_rebuild
ses_ifa
ses_ifa
ses_hotspare
ses_rsvd_dev
ses_fault

ses_fault

ledctl OX YV RER[TTRE. IBELIETNA XADLEDMEE LT-NE—VICHKESN. £

NUANADLEDIFTARTH 7IZHRD FT,

HTEEY

o AR—ABLDAYITRYISNIcTNA XD X

o TINA A ZAR—IATRYISENTRIENRD ) X
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BLIAYY RRTERDONRZ—VEIBETDE. ENZ—=VIIRTEZTNA RV NT, @—
XEERZ 74—y b2 ERTET XY, 220U X MERERTHIE. 12.2.31E M) %=
SRLTETL,

TINA RIE /dev T LT MU ETlE /sys/block T4 LY FUAD T 74 ILADI/INAT

o NRICED, TOYIFNA R MDY 7 R T 7RAIDTNA X, £HEaAVTFHTFNA
AEBINTEET, VIRIZTRADTNA R F XAV TFT N1 ADBE. RESINT:
LEDDREEIL. BIEMITSNTOvITNA ADIRTICH L TERESINE T,
list_of_devicesiZ!) R TN TWVWB T /N1 ADLEDIE. FED /X — > Dpattern_namelZ%
ESN. TNUADTARTOLEDIZHITEINE T,

12.2.3 4|
B—pJOvoTrN1A1XRE2BDIFT3ICIF

tux > sudo ledctl locate=/dev/sda

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

tux > sudo ledctl locate off=/dev/sda

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

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

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

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

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

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

12.3 FEHIEER

LEDONRZ—>BLVERY —ILICET25FMIE. ROVY —X2BRBLTIREL,

140 il SLES 15 SP3



e GitHub.com EDLEDMONA—F>YV —XX7OY =7 b (https://github.com/intel/
ledmon.git) <

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

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

/proc/mdstat 77 M ILEF v LT RAIDN—Ta>arhKELTWVWEHE SHh %R
RNET, T4 AVBEENRELLBEIE. LnuxC ATLES Yy MOV LT, BEODHS
N—=RT74R0%Z. ALAETCN—T>a>aBInNTVWB3HLWN—RT4 AU TEZH
ZETo W, YRATLEZBEFHL T, mdadm /dev/mdX --add /dev/sdX IY > REANL
F9. rx; ZREDTNAABRFICEZTHBRI TV, TNUZLD. N—RT1 XN
RAIDY 2 7 LICHEIMICHKE SN, FORAIDY X T LD ERICHEBEINE I (RAID 02k <
FTARTDRAIDLAIL),

BREFDHIRTODT—RIITIEATETEIH. RADHZELICBBEINS X TIE. /N
TA#— D RAEEDNRETIHZELRHD FT,

13.1 71 RVEFEIHROEE

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

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

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

REDEREZEDRE. EROBEZEINICBEITZHEEDHD ). ndadn I RIC
Lo T BEARELLTNAT XL, BFNICBEEBMINE T,

md /mdadm |&. T RVBEEDOERZIEREICHETEAWED. TNAIDEETH S CHR
FICIBRENDE T, TARVIS—%FABIS—cHL. BENMEELTWLWST/NTR
THBCRBLEFT

RAERAID 7 LA ZFOX ML= FTNA B L BEBICE>TE. TN ABEZOERDS
K ZEGORBENLEOZFBENHBDET, COLIBIFSE. mdadm (IXF LT, 7/N1 AHFRR
INH. FEDTNA A% --re-add ICE > TEFNICBEEML THRIBERWVWEIBRT S
EMTEFRT, CNUCld. LLTDIT%Z /etc/mdadm. conf IZEM L £95%

POLICY action=re-add
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BRRINTESEZDTNA A ZEENICBEEINTESDIE. udevIL—JLICK > T mdadm
-I DISK DEVICE NAMED. BEIICRRINIEHSDDZT/NA A TEITINZLSICHKES
NTWBIBE(T 7 4L FOFE). H&Uwrite-intentEy kX w ITHRESINTWVWBRIBE(T
THIIMOHFRE)ICEROSNDZ ZCITFRELTLIZE L,

CORIVD—ZRHEDTNARIDAEAL. MUICITBERLAWVESE. path=FTF>3>%/
etc/mdadm.conf IO POLICY {TICEML T, BIRLICTNARIZDAT T 4L ETHRWT

SaVERETRENTEET, VTIILRA—REZFERBLT. TNARADTIL—THIEET
BENWTEFZET, 5L <IE. man 5 mdadm.conf #EBB L TLET L\,
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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
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£9,
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15.2.4 iSCSILIORZ—%"w b T IL—TDEE

YaSTHEMEAR L T, iSCSILIOR—4w b TNA A%ERBETZENTEET, YaST
I targetcliV 7 bz 7ERFERAL XY, iSCSILIOZ—4"w ~&. Linux. Linux LVM. 7=
IEZLiNuXxRAIDZ 7ML AT LIDTN—FT0 > a>aEHTEXT,

o BFE:N—FTa4>3>
BtR S BHIIC. NI IVRIAML—=JIERTZN—TFTos>avza@ERLEYS, /N\—
T42aA>ETA—I Y FITBIHREIIHD FHA. ISCSIVSAT7 > M. EBHEICE
N5xT74—<Iv bl BEOIRTODI+—I v hELESITEFET,

1. YaST#e# L. =v b —2UH—E Z>iSCSILIOZ—4"w FDJBICEE L £,

2. A=y bRITICTYDEBEZF T,

iSCSI LIO #—47" v b D E
H#—EA Fa—9)L F—Fuk

H—Hyh v R—=HNTIN—T TPGRAT—H A

BN BE Al &

AT (H) ik (R) z~N) [ 2760 ]

3. BEM%EIUwo LT, FTLWISCSILIOD AR =4y b T IL—FETNA REEELE T,
iSCSILIOR—4w YT DT T7ICED. 22— v b, #EAlF. R—=2)LT)L—T0 IP
TRELZ, BLUVR—FESDE T —ILRDEEMICEEASNE T, SRz EHT
2D TIT7AILETERSNTVETD,
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BEORY NI4T - HBHEIE. [IP7RLR] ROy FE TV

Ry AzERALT. COR—T Yy NIIL—TRBICERTZRYy NI —014>%
TI—ADIP7RLRAEERLET, IRTODT RLRATH—=NIZTIERXTES
KSICFBICIE. Bind All IP Addresses (TARTDIP7 KL X% /N1 > R)ZEIRL
¥,

CDE=TY TN —=TICRLTAZ I — XA EICT DHEIF. 56z
ERZA 7ICL 9 (GEHEE),

EMZEIVYILET, TNAREXFIN—T42a>DNIRZANTEH F
3ZRZ2EALTEMLES, 7723 > TaRIZIEELT. OK2ZUv oL
o 0N SIMEBLUNEBESHBEFRICEREINE T, 71 —IILRZZEICLTHEL
& BN BERIICER TN E T,

(AT AV)FOFIEZEDEL. COX—Ty FTIL—TIC2—T v hEEML

£,

BRDRX =7y bR IRTHI—TITEBMENTS. INET ) v I LET,

4. ISCSIZ—4T Y hbrAZoIT =20ty F 7YV TOEER=IJT, =Ty TIL—TARAD
LUNADTZ I REZHAEINBZ3 AT —RICEATAEREREL X T,
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R—4y RN =TI L TOEBLL EDHIDUEDAZO T —4%IEET D . LUND
RE. IR E. HIlE. LUV OE—DREIUPBEMICHED £9, EMNF/IED
F—%FRALT. a— vy b IL—FICAZIT—2%BMTEET,

IsCSIZ—%y FDEE] : FT>a>

o BiN: FIRL/CiSCSILIOR =47y R T IL—TFIC. FilcBA 22T —2DIT >V %
EML T

° LUNZ#RE: iSCSILIOZ—47 v T IL—THDEDLUND, BRLIcAZ>I—%
IRy TI2hZ2RELET, BIDHToNE—Ty bOENETNZ. EEDA
ZUI-RIIRYTITBRENTEEXT,

o FUEZARE: BIRLIAZOI—RICNT BIFADEREAEZREL £ 5064
LZIEET S . incomingsBiE. outgoingsRil. £7/IEFZDMAZKRET S
EHTEET,

o HIRg: BIRLIcA/=Z>I—2DI > bUER, 2=y rTIIL—FICBID Y TSN
AZI—32D) A SHIBRLET,

e AE—: ALLUNDY Y E VT LRI EZF ORI ZSIT—2DIT Y M
OERLIEAZODI—2OIRJEC LTENMLEYT, CHICEKD. BZICEL
HBELUNZ., 7S5 READE ./ —RICIBRICEIDY TR ENTEET,

a. EMZIVy I LT 12T —F2B%ZEEL. TPCHSLUNZ A YV R—hFTy
TRy TR AV EEFTICLTH S, OKZZ U v I LTHREZFREFLE T,

b. 1=Z>I—2OI> M) %EFERLT. LUNOIEEZZ v 2o L. LUNODYYE>S
BB L TISCSILIOZ—4w h T IL—TFTHADEDLUNERIRL fcf =2 T—&IC
ADOHTHEL%EEBELT. OKEZ Uy I LTEERBTZRELE T,
iISCSILIOZ —#"y R IL—THEBDLUNTHER SN TULWBRIESIE. 1D FIEE
BOLUNZ., BIRLICAZOI—RICEIDHE TR N TEEY, 774 LT
& JIL—THROFEBEARERLUNDZNZND. 1 =T —XLUNICEID Y TSN
9,

LUNDEID HTZEFTBICIE. ROBEDIDULEERITLE T,
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o BIN: ENMEIVYILTEHELLWAZI—ZDLUNDI Y MY Z1ERR
L. ZEROY IR OVRY IR EFRALT. TOIYMIJICRZ—=T Y
LUNZI v L E 9,

o HIBR: 1T —HZDLUNODI>Y FUEZFEIRL., HIf3EI) v o L TH—
'y RLUNDR W E VT =HIBR L £ 95

o THE: /1 Z T —HZDLUNOIY MU ZZFRL. ZEROY SEI VRV Y
2EFHALT. TOIVMIICIRYTITEZE—47 vy FLUNZZEIRL £9,

—RHBEIDBD TS UICIF RDESBHDOHHD X7

e 1eDY—NH A ZI—-RELTEREINTVWE S, X—47 v rJIL—TF
ROLUNBIANT, ENUICEIDETONTVET,
COTIN—TEBE = AL T, FEDY —/NICXH L T. iSCSISANR kL —
VmBENICT I —TIT BN TEET,

o BHOMI LY —ND A2 I —FELTERINTVET, 1DFF
BWHROZ—7 v FLUND, ERZNOY—NICEIDH TSN TVWEY, £h
ZHOLUNIEZ. 18T —NDHICEIDH TSN TVET,
CDIN—FEBRZERL T T2t 2 —AORBEDEPIX/id Y —
EXOATIVICH LT, iSCSISANZR b L—JZ5mEBNICTIL—FLT 3
ENTERTS

¢ VSARDE /) —RHB 1 Z2I—RELTERINTVWET, HEDX—
T BLUNDSEART, &/ —RICBIDHTENTVET, IRTD/ —RH
TFTNARITEHRINTVETH FEACEDT7AILSITLICH LT, 7
SRRV IRV ITICE2TTNARICEKZ 72ROV I, —EIC
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HAAABLUVETAAT IV RAZFOEAIL 7 7ML ZzRA< Z A EEET
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AL—=C%RmEBMNICTIIL—ET RN TEXT,
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W BEREIREEIEELTH S, OKEZ U w I L TEREZREFELE T,
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BHEFEEZLE TR eH. 12T —XICL D060 *EREE FIcIEE DM
FERETDELDHTEET, BT I— RN LTEETETS1—HHLN
AT —ROEAEDLEIF. 1DIFTY, 12T —RICHT BincomingalaE &
outgoingsRED ERIBRIT. B> THHBLIEHEA. BRIE®RIZ. 1=2>IT—%
CLICEB>THBLEEA.

d. CODR=y b ITIN—TIZT7IVELRATEBRISCSII Z>IT—RIZDWVWT, BIDOF
E%#EDIRL £,

e. TZVI—FDEADHTZRELRD SIS, INZET ) VI LET,
TrE7VYILT REZFREFELTEALET,

15.2.5 iSCSILIOZ—4 'y b IL—TDEE
UFO&ESIZLT, iSCSILIOR =4y R IL—FICEEEMZ 3 LA TEET.
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3. HIBR 9 BiSCSILIOR—4'y b T IL—TZZBRL T BRI U v I LED,

4, ROXyE—IDKRREINE, KilT2o Vv I LTHIRZERI 5H. Fv ot
W)y LTEryEILLET,

5. 2727 )v I LT, REZREFLTERALES,
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iSCSIF =T —2%EFERALT. FEDISCSIZ—4y MIEFHTETEd, Chid. 15218
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BHGELE2—=Ty b

Connected Targets® 7ICi&. IREREH L TLBISCSIZ—7 v FDOBENRTEINE

T CORTICH, BHEINEZ—42 Y FRTDESIS. YRFLICHLLWEZ—4y k
BN 34 TS 3 hEESNTLET,

BREShi=2—=4%v b:

BHENEZ =7y bRTTIE. 2y bT—JADISCSIZ—47y b FETHERET S
ENTEET,

15.3.1.1 iSCSIA = IT—H2DHKE
1. YaSTZEB L. F*v bT—2%—E 2> iSCSIH =2 T—4 QIEICEE L £,

2. T—ERRTICHIDBEREY,

iSCSI A= T—5 DIEE
H—E2 ERLIy—T v #HHLIY—Huk

H—EADHE
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REOERDHE:
REQCREE#E -
BiEhk:
REOEREEHS ~

A=V I—%%E () #70—KA—F (D)

iqn.1996-04.de.suse:01:63a7 1aed9018 EEEfl (Y Zh9IT)

iSNS 7KL iSNS H—h

~T (H)
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3. T—EZXZHIET, iISCSIT=Z>I—2Y—E XDORBAEZIBEL X T,
o BN Y —EXE. Y- N\OBESRICEENICHBL XIS

o FH): (T 7 AL N —NDOBEHE. sudo systemctl start iscsi iscsid O
IYRERITLT. FHTH—EXZRBIINELRHD X,

4, ’f:‘QI—Q%%TETEs ifctiﬁﬁﬁgbijo
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COY—NEDISCSIF =2 T—RIC. IELWEHDISCSHEETA(IQN)ZHEEL £ 9,
ZPI-FBIERY N 2FETEREDHDTHITNIERD FEA. IQNIFRD—AE
MR 7+—< v bzffRALEY,

ign.yyyy-mm.com.mycompany:nl:n2
CITNIEN2IETILT 7Ry hHEFTY, Fi:
iqn.1996-04.de.suse:01:a5dfcea717a

A2 T —2AICIE. H—/NLED /etc/iscsi/initiatorname.iscsi 7 71 ILH S XS
Y 2MENEEICANTINE T,

1t — /\HYBFT(iSCSI Boot Firmware Table)Z 7 R— kL TWBIHEIEX. 1= T —4
ZIIKIBFTRDON T ENANIN. COAMVETI—RATREAZCI— %% EE
TETFEEA. ADDIIBIOSEY b7y TZFERALTEEL TLETL, iBFTIE. H—
NDISCSIR—47'w b A ZOIT—ROFHBZ ST, iISCSIOEH 7Ot XIZEFAHEZE
INTA—=RESGATEBRIOVITY,

5. ROWINDDHEZFER LT, *y bT—JEDISCSIZ—47y hZRELEX T,

* iSNS: iSNS (Internet Storage Name Service)Z B L TiSCSIZ—47 v b Z & E T
BICIE. $EWT15.3.1.278 TiSNSIC L BiSCSIZ—4w hDigH | #RITLET,

e BHEINI=2—5y ;: iISCSIZ—4 vy FTFNA REFENTHRETBICIE. W
T15.3.1.31 TiSCSIZ—4'yv hrOFFiEH) #ETLE T,

15.3.1.2 iSNSIC &K BiSCSIZ—4"y D&

CDFA T a>EFERTBEIIC. CERDIRBEANTISNS—N\Z1 A M=JLL. RELT
ELMBEARAHD I, FMICOVTIE. TE14E TLinuxFISNS) J 2BBLTLIETL,

1. YaSTTISCSIA = T—4ZFERL. RICT—EREZTZFRLE Y,

2. ISNSH—NDIP7RLRAER—rEEBELEX I, T 74 EDAR—KIE3205TT,

3. 0Kz v o LT, EERARZREFLTEABLE Y,

15.3.1.3 iSCSIZ—4"v b DOFHFHiEH

iISCSIF = IT—RZRELTVWBRH—NDBT7IERTBRISCSIZ—4 v b —/NIZDL
T ROFIEZ#EDRLEITLE T,
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1. YaSTTISCSIM Z> T —4%ZFERL. RiICEE SN2 —7 v FR2TZFERLFT,
2. EHZEIU YO LT [SCSIHZ>IT—42DE] A4 700%ZHEFT,

3. IP7RLZRZAAL. BEICIGCTR—bZZEELET, 774/ bKR—KIF3260T
ED

4, SRAEDMEBLIFEIF. BHFRA LS LZATICL T A =0T —RICK 206X fcld &2 —
TvRCKBFTEETERBIREREEL X7

5. INEZ U w2 LT, ®mEERBL. iSCSIZ—4 v MF—/NICIEFKRL £ 9,

6. BERBMIVERIZEIX. REMINE. ENizfRALTX—Ty hzBHELLET,
BELLISCSIZ—7 v b 2ERAT 27O 0. SREABERIBROIRMEZREINEI T,

1. ’inz2 )y LT REZTTLET
INTR—=7y bDER LY =7 v FICRR SN, RIBISCSIT /N XHMERTEIEEIC
BOEY,

8. OKZZ v o LT, BERRZREFLTEALE,

9. lsscsi AV REFEARAT R, iISCSIZ—4 v b TNAZAOO—AILTINA RINZ %K
HeBZ3ZeNTEET,

15.3.1.4 iSCSIZ—77" v b T /\A A DEHRE

1. YaSTT. iSCSIA Zo T —A2%Z&ERL. RICEGE L2 —7 v P2 TZERL T ]BiE
H—NICEHR SN TWVWBISCSIZ—7Ty b TNA RAD—BEZRTIBENTETET,

2. BT BISCSIZ—7y bTNA X2 FERLEJ,
3. EFDOYUIDEZZI )y I L TREZRELET,

BE): COF T3 >id. iSCSIH—E XBEDREEIRFICIEST S BiSCSIZ—4w MMIfE
AEhzxd, cCNHABBEDRETT,

Onboot((2E#EF): CDA T 3 id. EEE. DEDIL— (/)DISCSILICH BIBEIC
BT BISCSIZ—7yw MIERLEY, Leh> T, iSCSIZ—4y b F /N RiFH—

NOEERFICinitrdIC & > TEFMEINE T, CDA T 3 VIFIBM ZAE L, iSCSINS T —
FTERVWTSY R TA—LTIFEEINEDT, LD >T CTNBDTFSYy T +—
LTIXERALABWVWTLIEETV, KODICETHZHERAL TSIV,

4, OKZz2 )y I LT, RERNBZRELTEALET,
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153.2 FHNCLBISCSIMI =T —XDHEE

iISCSHERDRHEPFREZITOICIE. iscsidhBEI L TOLWRITNIEERD FEA. IHTT1 X7H
NUZRITIBHE. ISCSIH =22 T—RDRET —FR—XD /etc/iscsi/ T4 LI RIS
EREINE T,

FAZAANUDNRRIT—=RICEDRESNTVBRIBEI. iscsidICERETBEHRZEL 9. R
ICT4 ZAANDERITTBEZITIFREBT —EZR—IBEFEEL TVLWARW S, RESTINE
ERATEEFA. DMODIZ. /etc/iscsid.confRETZ 71 ILEZREL T, BHREZIEET X
ENHBDET, NRT—RIEHRZiscsidIZETICIE. /etc/iscsid.conf 7 71 ILDREIC.
RDITZEML £

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

T4 ZAANVIE RITOTeIRTDEZARLT —IRN—RUEREFLE T, o RELT
A=y P EIRTRALET, ROOATYYRT, COT RAANVZERITLET,

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

10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems
ISNSH—NTHEATEZX—7 v b Z2RETBICIE. ROAYY FZERALET,
sudo iscsiadm --mode discovery --type isns --portal TARGET IP

iISCSIZ—4w FMCERINTLWBREX—F v FD. ENBNITICRTINE T, REFESN
1-F—RDEFMICDOWTIE. 15331 MSCSIF =T —4a5—4a~n—2 ] #8RBLTLLEE
Lo

iscsiadmn AV RD --login A /> a3 >z EHETIE. BEBRIRTOT/NA IADMERIN
9,

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

FLLERSINT=T/NAT Xdlsscsi ATV FOBAICKRRIN. YTV RTEBLSICAD
9,

1533 iSCSIHIZ>I—RFT—HXNR—2X

iISCSIF = I—RICEDIBEHEINT=H S D BIERIZ. /etc/iscsilCFET 320D T —
AR=ZT7AIVCREFEINE T, 121F. Toa RANUDPREL=E2—4 Yy FEDOT—4
R—IXT, HBIIDEITEHELT/ —RHADOT—ER—XTY, T—ER—=RIZTIERT3
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58, FTF—2ETA ANNUBTF—ER—IHSEUET B0, Feld/—RF—%
N—ZADSEBETEIDNZIBET IHENRHD £9, IEETBICIE. iscsiadmn ATV RD -m
discovery £7zl& -m node N X—ZRZFERAL £J, iscsiadm IAY >V FIZ. EBE5HD/INT
X—REIEELTRITTRE. EOT—EAR—IXIFETNTVWBLI—- ROBEHLNRTS
nx9,

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

CDBIDE—4y F&lLign.2006-02. com.example.iserv:systems T9,
DTF—REy MIEETIRIEZITOHEIC. COBMNBEICHEDEFT, ID
ign.2006-02.com.example.iserv:systems D7 —X L A— ROV TV ZRAXRBICIE.
ROAR Y RZFERLE T,

tux > sudo iscsiadm -m node --targetname iqn.2006-02.com.example.iserv:systems
node.name = iqn.2006-02.com.example.iserv:systems
node.transport _name = tcp

node.tpgt =1

node.active conn = 1

node.startup = manual

node.session.initial cmdsn = 0
node.session.reopen max = 32
node.session.auth.authmethod = CHAP
node.session.auth.username = joe
node.session.auth.password = **x**txx
node.session.auth.username_in = EMPTY
node.session.auth.password in = EMPTY

node.session.timeo.replacement timeout = 0
node.session.err_timeo.abort timeout = 10
node.session.err_timeo.reset timeout = 30

node.session.iscsi.InitialR2T = No
node.session.iscsi.ImmediateData = Yes

NESDEHOEEXEE T BIEEIE. iscsiadm Y R Tupdate A I a > = EH
LExd, 7= zlX. #EBLEFICiscid&ZiSCSIZ—4w MMoOd 1 > 835813, &
|C automatic ¥ node.startup ZEREL £,

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

REICBTeT—21E Y FZHIBRT 21BE1E. deleteiRFzERALE T, ¥—7 v
b ign.com.example.iserv:systems AERAL A— RTIREARLL Bo7HEIE. TOLO—F
ZXOIR > R THIFRL £95

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

O == ERERTINAL
CDATLarTR BROXYyEt—IZKRTETICLI-FZHIRRT 37, AT
BERICITHODERZIAD L SICL TS,

BELEITARTOAZ—y FDJ X MEEIET 3ICIE. sudo iscsiadm -m node IY > K%
EITLE,

15.4 targetcli-fbzERALICY 7 b0z 7 R—=47 v
~DERE

targetcli (&, LinuxlO (LIO)Z =4y b H T XA TF LDREZEET3HDT TILTTY,
I JLISHENICHUOE T I D, RO TILEERIC—EICIDDAT Y RERITTS

CHTEEY, KD TILEERKRIC. cd AT R%EFER L TtargetcliBpefEEE ~ 5/ —
L. A>TYE s ARV RT—EBRRLET

FAREEAIT Y RIE. WMEDTA LI MNIICL->TEARDET, T« L7 MUICIZBBED
ARV REY RABDODEFTH. IRTOTo LI NI THERERERIYYRBHDET (I
ZlE. ed&1s ATV ER),

targetcli AV Y RIFRD T +—< v b EFHBEXT,

[DIRECTORY] command [ARGUMENTS]

EEOTA LI U Thelp OXY Y RZFEAL T, FRHARGITY RO X b FLIIFE
DAR Y FICEAT3BEmRERTTIT I

targetcli Y —JLI&. targetcli-fb/N\w o —JD—E8TY. CD/Ny T —TERKDSUSE
Linux Enterprise Server VYV 7 bz 7RIS M TAFTE, XOIAX Y RZERALTT Y
AR=ILTEET,

tux > sudo zypper install targetcli-fb

targetcli-fo Ny —SHNA VX h—=JLENF5. targetcli P —EXZBMICLET,

tux > sudo systemctl enable targetcli
tux > sudo systemctl start targetcli

targetcli> TILICHIDE X BICIE. )L— b LT targetcli #ETL X7,

170 targetcli-fbx ALY 7 bz 72— v FDORE SLES 15 SP3



tux > sudo targetcli

FTIAINFDORELEHERTBICIE. s AIVREETTEET,

/> 1s

0 /i e e [..
o- backstores ................. [.
| o- block ..... [Storage Objects:
| o- fileio .... [Storage Objects:
| o- pscsi ..... [Storage Objects:
| o- ramdisk ... [Storage Objects:
| o- rbd ....... [Storage Objects:
0- 1SCSI .vvvviinnnnnnn [Targets:
o- loopback ............ [Targets:
0- vhost ............... [Targets:
0- XEeNn-pvsCSi .......... [Targets:

/>

s AV ROEAINYIIVRAFRESIN TRV EERLET,. LA >T. RITID

FIEIFHR—rEINTWVWBRY I I T7E—T Y bDIDZEHREIT BT,

targetclildRDNY VTV RZHR—ELTVET,

fileio. O—AIAX=T714)L

block. BT X7 FIEIN—FTq>a>toOyv oL —=2

pscsi. SCSI/NXZXIL—F N1 X

ramdisk. XEUXR—XDN\NvI IR

rbd. Ceph RADOSTOw o F /N1 R

targetcliO¥BEZ IR S B ICIE. create ANV RZFERALTY 7oz 72—y LT

A—ANLAA=DT 7ML ZRELE T,

/backstores/fileio create test-disc /alt/test.img 1G

ZNICE D, IBESNIIBFR(Z DIBEIE /a1t )ICIGBD test.img 1 X—SHER SN E
Fo LsZERITTDE. ROBEREIARTREINE T,

0_

171

||
| | o- alua ......
|

DBERSTOMES wooooooscoooooaoooonaa
| o- block
| o- fileio

o- test-disc ...

o- default tg pt gp

targetcli-fbx ALY 7 bz 72— v FDORE

........... [Storage Objects: 1]
[/alt/test.img (1.0GiB) write-back deactivated]
............... [ALUA Groups: 1]
. [ALUA state: Active/optimized]
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/>

o o o o —— —
' '

0- PSCSI vt e [Storage Objects:
0- ramdisk ... [Storage Objects:
0- rbd .. e [Storage Objects:

S o [Targets:
- loopback v e e [Targets:

VhOSt L e e e [Targets:
S XBNPVSCS L vttt e [Targets:

0]
0]
0]
0]
0]
0]
0]

B 1d. /backstores/fileio 7+ LU FUDTIC, {ER I N7z /alt/test.img & WD T 7
A>T ENTUWS test-disc EFIEINZ T 7AIR—XDNY I A NTHHB %
TLTOVET, FILWNY I ZA TR ELEEMCR>TVARWVWI EITERL T EEL,

ROFEIE. iSCSIZ—4y FDTOYRIVRENYIIVRANL—=JICERIDZIET
To BRE—47 v Il I0N (iISCSHEEIR)MMETT, mO—MIICFERINBIQNERIEK
DLHEHTT,

ign.YYYY-MM.NAMING-AUTHORITY : UNIQUE-NAME

IQNDRDERD D E T I

® YYYY-MM. MAMENRIIEINTEEA

e NAMING-AUTHORITY. fAMEBED A1 VA —2w b R XA VDT

e UNIQUE-NAME. fRRHERSIC K > TEBIREINI- R X1 U EBDEE]

7= ZIE. B XA > open-iscsi.comDIZE. IQNIZIRD LS ICHD £,

ign.2005-03.com.open-iscsi:UNIQUE-NAME

iSCSIZ—4"w EDYEREEIC. targetcli AV Y REFAT D . FEEINIHRICE->TWL
BBRED, MBEDIQNZE|D Y TR ENTETET, 7mexE ROELSIC. 24— v FOER
BRCLBIZEIR LT, OY Y RTIQNEZER TR EHTEET,

/> iscsi/ create

s AY Y REZBUERITLET,

172

1
o o ——— O O
'

.............................................................. [...]
DACKS OIS .ottt e et [...]
- block [Storage Objects: 0]
R 1 0 s 1 o [Storage Objects: 1]
o- test-disc ....... [/alt/test.img (1.0GiB) write-back deactivated]
0- AlU@ t it e e [ALUA Groups: 1]

o- default tg pt gp ............. [ALUA state: Active/optimized]
PSCS L vttt i [Storage Objects: 0]

S oramdisK L. e [Storage Objects: 0]

targetcli-fbx ALY 7 bz 72— v FDORE
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0- rbhd .. e e e [Storage Objects: 0]

I

0- 1S CS e ittt i e e e e e e e e [Targets: 1]
| o- ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456 ... [TPGs: 1]
| 0- POl .o e [no-gen-acls, no-auth]
| o = Y ol U [ACLs: 0]
[ 0- LUNS ¢ttt ittt ettt et e e [LUNs: 0]
[ 0- POrtals .ot e [Portals: 1]
[ 0- 0.0.0.0:3260 ... [0K]
0- loopback ... e [Targets: 0]
0- VhOST ot e [Targets: 0]
O- XEN-PVSCSL tuiitie sttt ettt i nan st [Targets: 0]

/>

HAICIE. BEBICERINTZIQN ign.2003-01.0rg. linux-
iscsi.e83.x8664:sn.8b35d04dd456 ZRFDIE S NICiSCSIZ—F 'y b/ — RARFENE
-~

targetcli Tld. T 74N bDE—5w b R—ZILTIL—Ttpgl BIER L. BMICL TV
BIEICEELTLETL, U IL—FLARILDZEH auto add default portal H&
Uauto enable tpgt T 7L FTtrue iCREINTVWBR=HICRITINE T,

COIARYRIE. 0.0.0.0 IPVATAILEA—FZFERALTT 74 bOR—2ILBIEM L T
WET, Chid. FEDIPVAT RLADRESNICZ—7 Y M7 IEXTESR L ZEKL
TWET,

RDZT v FlFe iSCSIZ—4"v FOLUN GRIBI=v hES)ZERTBZ LTI, CNZz1T
SEBARAEIE. targetcli TEDEZFIEBESZEHMICEIDH TS L TY, iSCSIZ—
TYRDTALIZMJICHIDBZ T, lunTar LT bUDcreate X FZERAL T, LUN
ZENYIXRTICEIDETET,

/> cd /iscsi/iqn.2003-01.org.linux-iscsi.e83.x8664:sn.8b35d04dd456/
/iscsi/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

s ARV RFZRITLT EEZERLE T,

/iscsi/ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> 1s

0- TPl .. s [no-gen-acls, no-auth]
o T Y ol [ACLs: 0]

0- LUNS vttt ittt it sttt ettt et e e e e s [LUNs: 1]

| o- Tun® ....... [fileio/test-disc (/alt/test.img) (default tg pt gp)]

0- POrtals .t it e [Portals: 1]

0- 0.0.0.0:3260 ...ttt e [OK]

CNTIRE. 1GBDT 7AINAR—D/\NY I R LT ZFDISCSIZ—7y O FEELF T,
RX—47w MZIEiqn.2003-01.0rg. linux-iscsi.e83.x8664:sn.8b35d04dd456 & L\ S &REiH
HOD. CDPRTLDEEDRY N T—OR— DS T7IEXTEZXT,
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REIC. AZVIT—FDRESNLE—T Y MIT7IELRATEEZ L ZHER T INE
KHDET, CNETS1IDDHEIF. BAZSIT—RISH L TACLIL—=ILZER L.
B—=y bADESEHI T2 TY, CDHE. TDIQNEFERAL THRERE1Z
DI—RE—EICTIHEDLRHD FT, FIFEOAMZIT—XDIQNIE. /etc/iscsi/
initiatorname.iscsi 7 7 A ILICHD T, KOOV FZEFRALT. BERAZII—X
(CDBEIE. 1qn.1996-04.de.suse:01:54cab487975b)%&EML £,

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> acls/ create
iqn.1996-04.de.suse:01:54cab487975b

Created Node ACL for ign.1996-04.de.suse:01:54cab487975b

Created mapped LUN 0.

/iscsi/iqn.2003-01.0org.linux-1iscsi.e83.x8664:sn.8b35d04dd456/tpgl>

£, 7OERFBIBROBEVWTEE—RTE -4y rERTIZEeHTEXT, COHEIX
ZEMIFESAEDFITH., TEEBNPHALIERY FD—U TERTT BIBEIIERILDOATREMED
HBDFET, TEE—REZBAHMCTBICIFE. ROOAYVRERTFTLET,

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
generate node acls=1
/iscsi/ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
demo mode write protect=0

REDRATY TIE IL— b7 LT b)) TERAEEL saveconfig AV > RZERA L T, 1ERk
INIEREZREFETSLTY,

/> saveconfig /etc/target/example.json

RESNTET7AIIDSREEXZETT Z2HNELHZ58IF. FITHREOKREEI ) 7T 38
BRAHDFT, ROICKEEZRELRVED., IREDREZVVT T3, T—2hkbns
CCICAFRLTLIETL, XA Y REEALTEREZZ) 7LTEBO—RLET,

/> 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
/>

BRESNIA—7y bDREEL TVWADESHT AT BICIE. ALY RATLICAI VA M—
JLE N7z open-iscsi iISCSIAZ T —R%ZFERA L TENICESL £ (HOSTNAME ZO— AL
NOVDRANATESRAET)

tux > iscsiadm -m discovery -t st -p HOSTNAME

FEZIERDE SIS, TOARY FIIRHESNIZZ—7 v DX bZRLE T,
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192.168.20.3:3260,1 iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456

Z D% login iSCSIAV Y FZERAL T—ERTREINTVBRZ—7 v MIERTE XTI, Ch
IC&D. O—AITo XRTZe LTR—=47"y bHMERRRRICED £75

15,5 4> X b—I)LEDISCSIFT+ XU DfEHH
iISCSIFIED 7 7—Lo T 72 FEAL TULWSIESIX. AMD64/Intel 64% &K T IBM POWERDE
=TI F v EDISCSIT4 RIODEDT— Y R—FINTVET,

AR M=I)LEEICISCSIT 4 RV ZFERATBICIF. ROINTX—B2% T— XS A—2TITEBE
me23REBELHD 9,

withiscsi=1

AVZAR=LURIS, AR =LTOERATERT BISCSIT+ RT%Z 2 X T LICERT 574
T arhERcnic. BMOBENRRIINE T,

Q ixE:vUr hRa Y bDYIR—
ISCSIFNA RiET — 7O PR TRREINE T, SHEDT/NA R —
77 ALY RFLRICELCRESN TN C EAtinitrdic & > TIREES N B £ TO
. DT 7 ALY AT LR /usr REDI DY KA Y b Tl ChidREShEY
ho LTED 2T Jusr® /variREDT AT LY TV bRA Y MEHR—FEhEtE
ho THBOTNA ZEFEAT BICIE. BTEHF—ERLFNA REELERALTL
LT,

15.6 iISCSIO S TN a—Ta >0

ARIETIE. iSCSIZ—7w L EiSCSIH Z2 T—RICBTHV DL DOBIHIOMEL. ZEX 5N
ZEERBICOVWTEHALE Y,

15.6.1 iSCSILIOZ—%"w b —NICZ—%7w FLUNZE W k
7T TBRDODR—FIITS—
ISCSILIOR =4y R IL— T DBME L HREETSBIC. ROTS—HHET 3:

Problem setting network portal IP ADDRESS:3260
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/var/log/YasT2/y2log AT 7 71 JLIC. RDIZ—HFENTWLS:

find: “/sys/kernel/config/target/iscsi': No such file or directory

C OB, iSCSILIOR =7y =NV T bI T T7HEORRTEITHRTIIBRVISZEICHE

$LFEI, COMBZBRTBICIE. YaSTZ# T LT, OXY RS540 TFET systemctl

start targetcli Z3E{TL TiSCSILIO%E&L. BHEITLE T,

RDESICATIL T, configfs. iscsi target _mod. & & U\ target _core mod HAO— R &
NTVBRHQESIHFIVITREHTEEY, YO FILOREERLTVWETD,

tux > sudo lsmod | grep iscsi

iscsi target mod 295015 0

target core mod 346745 4

iscsi target mod,target core pscsi,target core iblock,target core file
configfs 35817 3 iscsi target mod,target core mod

scsi _mod 231620 16

iscsi target mod,target core pscsi,target core mod,sg,sr mod,mptctl,sd mod,
scsi_dh rdac,scsi dh emc,scsi dh alua,scsi dh hp sw,scsi dh,libata,mptspi,
mptscsih,scsi transport spi

15.6.2 iSCSILIORZ—%"w bAMED OV Ea—X TRIINAL)

R=Ty b =NTI 7477 +—I)LERLTVSHEIE. D> E 1 —XTiSCSILIO
R=TY bERTRTEDLIICTBLOICHERT BISCSIR— b 2R BELH D X7, 5l
ICDWTld. (152138 TiSCSILIOZ =47y h Y —EXDEBE IV T 717U+ —ILDK
El 1 ZBRLTIESE L,

15.6.3 iSCSINS T4 v o DT—2N\Ny =2 ROy 7EN5

T7AT7 04—, BRENCEDS—ICRD Ny b EROYITE2 D HD £9, SUSE
T7AT7T4A—=ILDT T )L NI 39BICNTYy b EROY SIS ETY, iISCSINS
T4 PZO/N 7Ty EHROYFINTVBRZ DD 2 T2BEIE. 7717 T +—ILHE
D=l o1ceE Ny bz ROy 732300 DICFa—ICANS L DIC. SUSET 717
DFx—IERETDIEEBETL TSV,

15.6.4 LVMTIiSCSIZ-RY) a2 —L%={ERT3

iISCSIZ—4"y F TLWMZER Y BRICIF. RIEDO ST a—FTr Ty hzEAL
TLIEE L,
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15.6.4.1 7 — RERICISCSIA Z2 I —RDBEIITHONZIHE S H ZFEED
ER)

iISCSIFZ>IT—&R%ZEY b7 v TIBEICIFE. udevh T — MERIZISCSIT/NA R Z&H
L. WMICEBENSDTNA RDERZEY b7y TTESLSIC. T— FEOBKREZER
ICLTLEESE LY,

15.6.42 iSCSIZ—4 'y bDEHEN T — FRICKEE 2 e 2RI 2

udevid. TNARDTITAILbEY FTP Y T2RMIBZICZBVHLTLLEZEET V. TNA
RZERTBINTOT T —2a > T— ISR SNE CE ZREEL TEE L,
CHUCED. udev AT X T LEBFHCENSZRHL. TNAXZEDHTBHIEHTER
Yo 7TVT7r—2a E B —EXDRITEFHLLWVSEIE. udevH T — DK S I
BEICT NA RZERT B EEHD FHE A

15.6.5 WEZ 71D FHERESNTWLB . iSCSIR—T v
N4 Sy g

Open-iSCSliE. /etc/iscsi/iscsid.conf 7 7 JLTnode.startup 7 7> 3 VA FHIEK
EINTUVBRHEETH. REZ7MIILZFB]TEEITNL. BBIFICZ—T v rZ2ITTVH
TEXY,

/etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 7 1 ILZRESRL TL T
Wo CDT7AILICIE. /etc/iscsi/iscsid.conf 7 71 )L% EE X9 3 node.startup %
ENZTENTVET, YaSTA VR Tz —RZFERAL TV AT a2 FHITE
EFBE. /etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 71 JLT

H node.startup = manual BERETNE T,

15.7 iSCSILIO%Z—%"v bDREE

backstore
iISCSIDIZYRRAY COBBERBRIZEBFEOIN L —ORIEHT S, YPBENISL—DF
TI7ox0 bk,

CDB (command descriptor block)
SCSIOTY Y RDIEET + —< v FCDBIE—AZANIC6. 100 F7IF1L2NA FDRETY
PN O16NA M FLIFAIEZERTHEBUVEE A

RET 7AILDFERICKRESNTVB L, iISCSIZ—7yw hDRXTY FENDB SLES 15
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CHAP (Challenge Handshake Authentication Protocol)

RAYVEY—RA4> 7O IL(PPP)DEREEAET. AV E2—RDT7AT>T4
TA4ZMDAYE 2 —RICH L THERT 37HICERAL £9, Link Control Protocol
(LCP)IC&k» T2V Ea—42hEHi SN, CHAPXY w RARISI— k3N
%, BREEBIE T VA LBRFYLUPZETICEELZ T, E7IE. FyLoOBLUMW
FRICKIFELT. BEEMICNY 2 SNTEL AR AEZRITLES, sREEEIE. /\vY
SaINFLRARYRE, FREINZ/N\Y 2 aEBOBEOHEIC L THEIEL. SB5E%
TETIH. Bz T LEI, CHAPIE. RFC1I994TEZINTULET,

CID (¥%skRIF)
A ZI—RHERTB16E Y FOFES T, 22DISCSIT/NA ABOESFiE. —RICH
MTB3HD, COBESIE. O T —XDEICIRRINE T,

IVRERLIDb
iISCSIZ—4"w k% £iSCSI TPG (IQN + Tag) DiEA B HE

EUI (extended unique identifier)

HRADDHSPBT/NA XZ—FICHIT 5. 64y bDES. 74—Tv b Rt
CLIC—ETHB24E Y b, TORUNBHDOET /N1 RIS UDéTé%tvhrﬁ
MENET,

1=ZI—42
SCSIty a>ORBIY R, @FEIE. AYEa—2BEDHIET /N R0

IPS (Internet Protocol storage)
IPZORINZFERALTR ML =Ry b —OROT—2%ZRET . 7ORILE
12137 N1 2D 5 X, FCIP (Fibre Channel over Internet Protocol). iFCP (Internet
Fibre Channel Protocol). & & T'iSCSI (Internet SCSI)ix. §ARTIPSZO k JJLOFIT
ED

IQN (iSCSI qualified name)
HAPDOHS5PBZT N X 2—RICHRT 3. iSCSIDRRIAZR (1o & 21!
iqn.5886.com.acme.tapedrive.sn-al2345678 ).

ISID (initiator session identifier)
AZOI—3ZWERTB48E Y hDE ST, 1Z2I—REEZ—T vy MDY 3>
Z—RICHATEIHD, COEIFOJ > FOLXDBICEREN. OJ 1 >PDUL L
BIZEZ—=T vy MIZEBNE T,

MCS (multiple connections per session)

iISCSIEERD—HEF T, A1 =T —REX—7 v FETOERBDTCP/IPEHiZRIREICT 5D
Do
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MPIO (multipath 1/0)
H—NEXML =B TT—EADERDORARNAE LB EDNTEZIXAYV YK,

*y b= FK-=-2I)
iISCSITY RARA Y FBLUIPT KL R ETCP (EEFIME 70 b J)L)R— boEAED
., TCPR— k3260A% iSCSIZO R JLEDR— bESTY, Z1id. IANA (Internet
Assigned Numbers Authority)IC& D ERINTUVE T,

SAM (SCSI architectural model)
SCSIDENEZ —MRIIRRFECTeEH L7cXET. BLZ3BEOTNAANTETFH X
T4V L TBETACCZAIREICT DD,

=y b
SCSItw > a>DREMT. BEEFTARIRSAT. 7—T RS04, AFxvFRY
DTN Ro

R=ry M IL—TF(TG)
Ea—DERBICIRTELFRVWER TS, SCSIZ—4w A R—FDU X b, Ea—%
BT 2T, LUNGREIZw FES)DIYvEVIDBEHRIELINE T, TNEND
Ea—I>rUD 2=y bII—TF RALTIL—T. BLUVLUNZIBEL XY,

A=y FiIR—F
iISCSITYRARA>VhE. 1DULEDLUNDRRAEHE,

2=y bAR—= T IIL—TF(TPG)
IP7 RLZXETCPR—hEHESDY R FT. HEDISCSIZ—T Y DDAV RTT—2R
NORIETEIDNZRET 5HD,

2=y by 3 VERIF(TSID)
X—4y FHERT S 16EY hOBE ST, 1 ZI—Re2—45vy FEOEYI a3 V%
—EICHENTEBD, COEIFOVC > FTOXOMICERSIN. OJ1 YL RXRUR
PODU(ZORIOILT—RIAZy REEBICAIZOIT—RIZESNE T,

15.8 EFEHHIEER

iISCSIZO b OJLiE. BMEICSE>THBEINTWET, iSCSIESANY ) 2—2 3 DL
PNT =X VADRYFI—VIFZ<DLE2—TEWD EIF6nTED. N—FDzx
YD) a—=—2ga Il OVWTEBALIERFa X bBHD FT, FMICDOVWTIE. hitp://
www.open-iscsi.com/ 21Z# 50pen-iSCSIZ7AY TV FDR—LR—SZBRLTLREE
LYo
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F7-. iscsiadm. iscsid DRIV _aT7IR—TDIFHI BEZE T 71ILOYT>TIL/
etc/iscsid.conf HEBBL T LIV,
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16 Fibre Channel Storage over Ethernet
Networks: FCoE

ZLDBEDT—R2EVRZ—D. FEOLANE LUV T—F T 71w %ZEthernetiZfikiZzL. F
TEEDRML—2A VTSRS OFvET 7ANF v RILICEKIFEL TWLWE T, Open Fibre
Channel over Ethernet (FCOE) 1 = I —4&Y 7 U £ 7Id. Ethernet7 X 72 HMFLN =t —
IND, Ethernet®xy h T —J LTI 7ANFYRILAML—DJICERTESLDOICLET, C
DARITTAETAIEINET, Z7ANFYRINLT 7TV I EICT7FANFYRILTRYS
REBTZVATLEIC. BEMNICERINTWE L, FCoETZo/OZE. XYy k7=
AVN—JIVR%AFZETZET. T2 2—RAOEMMEZ RS LEY, ChIckD.
T7ANFYRILASL—IADOBFOREZE|EAICTE LB Xy T —VBEEZE
RETZEHTEET,

A=HRIPRAVF
RYRI=DINYDIR=Y ’ g RYRIT=DNNYDIR=Y
J l4—vz\yr
H—51 ) #—/%3 )14 #—/% 116
4 w; b f g ¢ 4 ¢ AN 10 Gops A —Hru b~k
/ / /

n FCoE n FCoE n FCoE Open FCoE Open FCoE Open FCoE
4 JI SR 4 /I RS 4 /I SEBAC | A2V —5ERK | AZVT-5%RK | 1Z9T-5%RK

AR — w» , I74 I F o R ] T74/5F v RILSAN
Flbre Channel 774/‘%*»7#7—';'0) E gy /- _L_ E
t t 3 1
overSANerne 10 Gbpsf —H Ry FAS vF ! FC \ L ' ' ]
L 2T :
: FC
ARL—U7LA

] 16.1: OPEN FIBRE CHANNEL OVER ETHERNET SAN

Open-FCOETId. RRAMNRT R T2 LEOFEBEDN—RF I T 7 TId%G<. KRALTT 74
NFrXILDTAORINERITITBRIECHNTEXT, WIRELTWLWBDIE10 Gbps (FAN
1 /) DEthernet 74 7R T H. PAUSET L —LICHIG LT TR TDEthernet 74 74
TEAABETY, 1ZI—RYITEITT7ICED. 774 NFrRIL7OMIILOMNIEE
Ta—)l&. EthernetXR—ZXD + TV RAR—FEZa—ILHREEINE T, Open-FCoEE
Ta—)Lid. SCSIEDELARILRZANDKE|IZRILF£J, Open-FCoELZ > RR—k
I&. net_device ZEA L TN\7 v bDXEZEZITVWE T, DCB(T—REVE2—T vy
TYRZANICED,. FCOERITOH—EXDBEIREINE T,
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FCOEIF. T77ANFY¥RITL—LEZZTIC. Z27A4N\FrX)LO7ORIIL NS Tr vy
2 %#EthernetiEH L TN T, A7/ FORIILTY, CHICED. XYy D=0 €F2
DTt e bS T4V IBEBAVISANSIFYD. T77ANFrRILICEITZOERILELS
ICFCOETHMBET DN TEXE T,

UTOERGERYTIZFEZILETIE. FCOEODEBAZERLTHEIWVLWTL &5

¢ TTICTFANFVYRILAMNL=—USRAFLDRBHD. 774 NF )LD RF)L ERH
EFDOEEEHI VS,

o X hT—2MRIC. 10 GbpsDEthernetz= B L TWL\ 3,

AETIE. Ry bT—JICFCoEZRET 2 HEZFHAL £ 75

16.1 > ~—JLEFICHITBFCOEA > E T T —2R
DELTE

SUSE Linux Enterprise Server@FDYaSTD A > XA k=)L Tl H—NET7ANFrvRIL
A=AV TSRSV FvEOEGRAD XA v F TFCOENBMICE > TLWNIK. AR
L—F4 VIV RTLDA VA R—ILEHCFCOET 4 RV DBEXTOIENTEFE I, —=B
D AT LBIOSZA T TlE. FCoOET 1 RV ZBEBEBMICKRETZENTE DT RV %
YaSTDA YR b—ILY 7 b Tz 7ICRELF T, 7=72L. FCoETr RV D EEIMRH I IF. T
TOBIOSDO AR A FTHR—FENTWVWBDIFTTIEHD FHA. TDHFE. TV M—ILDH
PREFICR D withfcoe A T2 a3 > EA—RILOOAI Y RSAVICBMT ST, BFEHE%
BMITBHIECHTEET,

withfcoe=1

FCOET 1 RUBREINB &, YaSTDA VX =)L Tld. BBICFCOERRET DA T3>
BHHDET, [TARITITa4R—=23>] R=I T, FCoEA VAT T — ADEERFER
L T. FCOEDREICT VTR L E Y, FCoOEAM VAT T —ADEREICDWVWTIE, 16.378 [vasST
AEALTFCoE —E 2D EME ] #BRBLTLREIW,
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Q xEEvvy hRA Y bDYR—~
FCOETNA RIFT— b 7O XRIEIEAEATRTIINE I, CN5DT /N1 XD —
E7 74N RTLBICELLKHEHESINTVS Z EAinitrdiC& > TIRAES NS X TOD
. MOT 7ML AT LR /usrBEDI T MRA Y hTIE. CHUIFREESh FE
Ao LTED2T. Jusr® /varBEDI AT LR DY MRA Y MMEYR—bENFELE
ho TNSDTNARZFERTBICIF. B —EXETNAIIHELLFERHETNTVS
SRR LET,

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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tux > 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
TEXYT, COF T a>zERATRICIE. FCOErZ> I —4&H%—E X(fcoemon T—E )
H L U'Link Layer Discovery Protocol T— > b7 —E > (1lpad )1 > A b—ILENTE
TR THD. FCoERHN. FCOEMIED A v FTEMICE > TVWIHENRHD £,

1. YaSTZzE# L. %Y b T —I T —EX>FCoEV 547> FDOFREDIEISERLFT,

Fibre Channel over EthernetDIR1E% E

H—E2(S) 12 571—2() BRRE(C)

FCoEH—ERDiEE)
T—hEF
2 FH

Lidpad #—E A D2
T—hEF
) FH5

~LTF(H) Fevtn©| | ok |

2. T —E XX T T, FCoEty—E X & Lldpad (Link Layer Discovery ProtocolT—> x>
T—EV)—EXOMBRZZHERE L. BEICDCTEELF T,
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* FCoEY—E XDRAME: Fibre Channel over Ethernetty —E X ® fcoemon 7 —E >
. U—NOEEFFFICHIBETEH. X227 THIBETZh EEELET. D
T—EIE FCOEAM >R T —RZHIHIL T, Wpad T—E C Dz HEILL
£9, BlE. EFHEFHTT7AILNELEYZa27ILTY,

* Lldpad#—E XDBdA: Link Layer Discovery Protocol T— x> bk 1lpad 7—
EV%E. ‘U’—/\“@ﬂi@]ﬁ%t:ﬁ'ﬁ&“?%h\ NZa7 )L THIRY hziEEL &
Fo Wpad T—EVIE. T—REVEZ—T) IV IHEES KUFCoET > &
TI—XADHREICDWVT. fcoemon T—EVICIBERZED £9, EIE. EHFHEFH(T
TFIBR)FELIEFYZ27ILTY,

ZEBLIBEIE. OKZZ Vv I LTEERBZREL TEALET,

3. TVATT—ARTT. U —NETHRHINIEIRTORY NT—0T7HATRICEBT S
TBER(VLANS K UFCoEDHTEICRE T 2 EFHRZ ) 2MHaa L 9. F7c. FCoE VLAN-T
VR T T —ADVERR N BEEDFCOET V2 7 T —RREDEE. FCoOE1 VR T T —AD
HIBRHTEEY,

Fibre Channel over Ethernet® R 1ia%

\ H—ER(S) ‘ Av571—A() BHEQ)

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

ethl 00:0c:29:3a:7f:c3 82545EM Gigabit Ethernet Controller (Copper) FIRAAT WA el000 KEE
eth2 00:0c:29:3a:7f.cd 82545EM Gigabit Ethernet Controller (Copper) FIRAET WAL el000 RERE
eth3 00:0c:29:3a:7f:d7 82545EM Gigabit Ethernet Controller (Copper) FRA Wik e1000 FEE
ethd 00:0c:29:3a:7f:e1 82545EM Gigabit Ethernet Controller (Copper) FIF AR Wi e1000 REEE
ethS 00:0c:29:3a:7f:eb 82545EM Gigabit Ethernet Controller (Copper) FIRART Wi e1000 FKRFE
| R0BERED) | | REDEES) | | FCoE2 97220 HK(E) | [ 1971 —20HIKRR) |

[ ~nZw | | Fr>er@©]| | oK©)

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

AT T —R%
AVRTT—RHBEDEDHTESNTLS(ethd. 200 R E)IBEIF. XM YFT
FCOEAFIBABETH D, FCOEA VAT T —ADTH TRICHLTT7 I T4 I
BoTWETD,
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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
fcoemon T—E >V TVLANA >R T T —XA%={ER{ T D ESH%EIBELE T,

REZZBELEBEIE. Iz )y I L TEERNBZFRELTEALE T, RE
I&. /etc/fcoe/cfg-ethX 77 A ILICEFTIAENE Y, fcoemon T—EIF. FIHALEF
ICBFCOEM BT T —RADRIBRET 7 1 L 25 HI_AHE Jo

BREBADA VR TT—XA%HIBRT ZICIE. TNZEUIAMTERLEY, 12T —
Z0HIBEEIY I L. 7% ) v o LTHESRLE Y, FCoOE1M >R T T —XDfE
H. KERICZEDHDD £7,

MERT T, FCOES AT LAY —ERDLMRBREEHEREIZZEL X9, FCoEH —
EXZXTVUTRE fcoemon T—EVUD DTNV I Xyt —mFBM/EMIC LD,
Xyt =% AT LAOTIEETEIDESHEEBELIEDTEET,
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Fibre Channel over EthernetDIRIE:%E

i

F—E2(5) v &TT—2() | BERE(C)

RERE
FivJ (D)

|:|q\|,\j_ -

syslog®{E M (U)
s -

—— [#v>en@| [ ok |

8. 0Kz v LT, EEARZREFL TEABLEX Y.

16.4 Y>> R%Z{EHRLTFCOEDERTE

LIRSV -IILZRAETED,

[

. YaSTZfER L T, Ethernetry b T —0 A4 R T —ZAHW—F(eth2 BE)ZHREL £
ER

. Link Layer Discovery ProtocolT—> x> b 7—E > (1lpad ) ZiEBIL £,

N

w

tux > sudo systemctl start lldpad

4. BELVDEthernet7 4 72 LT, T—21E>2—T Vw0 5BMILET,

tux > dcbtool sc eth2 dcb on

Version: 2

Command: Set Config
Feature: DCB State
Port: eth2
Status: Successful

. Priority Flow Control (PFC)S&&E%x. T—2 > 2=V w S FICLTEMICLE
ER

(S}

187 aX Y RZ A LTFCoEDHRE SLES 15 SP3



tux > sudo dcbtool sc eth<x> pfc e:1 a:1 w:1l
SIBDREEITIDEED T,

e:<0[1>
RO B ZHIEL £

a:<0|1>
WaeZ. T—RE 2TV IxBmTONINENLTETICT RNEZA
ATB2HhESID=HHEL £ T,

w:<0|1>
EED. ET7DOSRITESTCABICEDVWTZDEAREZBENICEET 5H
EShEHIEL T

6. T—REE-TVyIUJZEBMILT. FCOEICHT B3R v FDBEEREZRITS
ANE T,

tux > sudo dcbtool sc eth2 app:fcoe e:l

Version: 2

Command: Set Config
Feature: Application FCoE
Port: eth2

Status: Successful

7. 774 b DOFCOoBIRIBRE T 7 1 L&, /etc/fcoe/cfg-eth2 (COE—LE T,

tux > sudo cp /etc/fcoe/cfg-ethx /etc/fcoe/cfg-eth2

8. FCOEI = I —4HY—EXRZHwBLE T,

systemctl start fcoe.service

9. Link Layer Discovery ProtocolT—> > b7 —E > (11lpad) B K UFCOEr Z> T —%&
H—EX%Z. EERICHART AL OIREL XTI,

tux > systemctl enable 1lpad fcoe
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16.5 FCoEEIEY —I)LZER LIFCoE1 > X2 X
DEHE

fcoeadm 1—7« ') 7 |&. FCoE (Fibre Channel over Ethernet) B2 —IL T, N ZzfE
BLT. FREDHRY hT—014>RT 1 —XDFCOEA VARV ADIEM. BHE. HLUV
Ty rZT52ENTEXT, fecoeadn1—FT 1 UTald. VI bR T7T—A%ZEL
T. RITHOD fcoemon 7OEL XICOATY Y R%EZED £9, fcoemon DFFMIC DL TIE. man 8
fcoemon ZEHL T 2T LY,

fcoeadm 1—F 1 U T ZFEAL T, ULTFICBEALTFCOEAM Y RAVRICVT ) RTTS D
TEE7,

o /R TT—R
e X—4vw FLUN
o R— DT —4

fcoeadm 1—F+ ) T ld. fcoe-utils Ny —SO—ETd, CDIAVX Y RO—ARHIAHE
Xld. RDOLSICHED £,

fcoeadm
[-c|--create] [<ethX>]
[-d|--destroy] [<ethX>]
[-r]|--reset] [<ethX>]
[-S|--Scan] [<ethX>]
[-i]|--interface] [<ethX>]
[-t|--target] [<ethX>]
[-1]--lun] [<ethX>]

[-s|--stats <ethX>] [<interval>]

[-v]|--version]

[-h|--help]

FEHIC DWW T, man 8 fcoeadmZEHB L TLEET L,

il

fcoeadm -c eth2.101
FCOEM VXA > X% eth2.101 LICIERL L £ 95

fcoeadm -d eth2.101
FCOEA >V RAA A EDeth2. 101 % HEL I,

189 FCoEEIRY —LZER L7cFCoE1 >V XX > X DEE SLES 15 SP3



fcoeadm -i eth3
1>V R T T—2Reth3 EDFCOEA VARV ATARTICEAT 3B/|MZERRLET, 14
T7I—ADBETNTUVWARWGE. FCOEAM VY R Z Y ADMEEINTWVWERIARTDA VR
71— ADBEHRZRTLET, KIS FEHheeth0.2010EHRDHAZRL £,

tux > sudo fcoeadm -i eth0.201

Description: 82599EB 10-Gigabit SFI/SFP+ Network Connection
Revision: 01

Manufacturer: Intel Corporation

Serial Number: 001B219B258C

Driver: ixgbe 3.3.8-k2

Number of Ports: 1

Symbolic Name: fcoe vO.1 over eth0.201
0S Device Name: host8

Node Name: 0x1000001B219B258E

Port Name: 0x2000001B219B258E
FabricName: 0x2001000573D38141
Speed: 10 Gbit

Supported Speed: 10 Gbit

MaxFrameSize: 2112

FC-ID (Port ID): 0x790003

State: Online

fcoeadm -1 eth3.101

Bfteth3. 101 TIRHE ST NIt TR TOLUNDEFIBERZR T L &9, EHRdMHEESNTL
BUWEE. IRTOFCOEERI THRE TN IR TOLUNDERZRTL X9

fcoeadm -r eth2.101
eth2.101 EDFCoEA > A AX >R &2ty FLE T,

fcoeadm -s eth3 3
FCOEA > R A Y ANFET DREDeth3R— MBI 2 MFHERZIWHERBTRRLE
Y. HatEmRIE. BRI CICIITIORREINE T, BRZEEL TLWAWEE. T
T4 bOIMAERE LTERTNEF T,

fcoeadm -t eth3
FCOEA Y R A YV ADFEET DR EDeth3’R— O SIRHTNTcITRTOR—4w M
TRBHRERTLET, BEINLEEX—T v FOERAIC. BEMITSNIZLUNDFIE
SNET, 1VRARZVADBESTNTUVAWEE. FCOEAM VYR RXVADFEET B IANRT
DR—EHBEDOR—=4y bZRRLET, RXIC. Heth0.201h 5D —47 v DB
DOHZRLET,

tux > sudo fcoeadm -t eth0.201
Interface: eth0.201
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Roles:

Node Name:

Port Name:
Target ID:
MaxFrameSize:

0S Device Name:
FC-ID (Port ID):
State:

LUN ID Device Name
40 /dev/sdqgi
72 /dev/sdpk
168 /dev/sdgy

FCP Target
0x200000D0231B5C72
0x2106000D0231B5C72
0

2048

rport-8:0-7
0x79000C

Online

Capacity Block Size Description

792.84 GB 512 IFT DS S24F-R2840-4 (rev 386C)
650.00 GB 512 IFT DS S24F-R2840-4 (rev 386C)
1.30 TB 512 IFT DS S24F-R2840-4 (rev 386C)

16.6 S+lIEHK

SHICOWVWTIE. AT Za7IILEZEBRBLTLEETL,

191

* Open-FCOEDH —EXT—EVICDWTIE. fcoemon(8) X Z a7 IIR—JZEBRLT

<TET L

* Open-FCOEDMEIRY —IJLICDWTI&. fcoeadm(8) X Z a7 IR—JSZBRBL TS

Lo

o FT—RAEIA—T)yIOIVTHREY—ILIZDWTIE. dcbtool(8) Y- a7 IR—S%

SRELTLIETL,

e Link Layer Discovery ProtocolT— x> b7 —EVICDWVWTIE. 1ldpad(8) ¥ =27
IR=DZBBL T,

g
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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 RN T V2R T30 1 >
RT T —RFIETT, NVMeldSATAZ B MMC EEIZMIBREZHR—ML. LATVIHE
<BhFT,

NVMe over Fabrici&. RDMA. TCP. NVMe over Fibre Channel (FC-NVMe)ZR ¥ D43 %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'w MZHEEITH5<Y > > T, NVMeZ—47y M. EDNVMeT
Ay I7TNARZ2HETBEIY VT,

NVMeldSUSE Linux Enterprise Server 15 SP3THR— TN TWVWE T, NVMe7 OV I X b
L — 8 K UNVMe over FabricZ —4w bR X MCIE. BEROA—RILEYa—ILHEE
INTVET,

CERDN—RI T 7ICET 25 GERFEN DD DN ZHEERT BICIF. 17418 [
EDN=FDOTT7DOHRE 2BRLTIREEIW,

17.2 NVMe over Fabric’ kX k DE&RE

NVMe over Fabricz B9 3ICid. HAR—FEINTWVWBRY hDO—F VI FEOVWTIH
TR—7y b ERAREICT Z2HNEDLH D £9, NVMe over Fibre Channel. TCP. KU
RDMAD‘HR— TN TWE T, UEDE IS 3> Tlk. NVMe over FabricZR X k%ZNVMe
=7y MRS 3 AEICOVWTEHRAL £75

1721 OARVRSGAISATRDAR M=)
NVMe over Fabricx R 3ICIE. nvme AV RS Y —ILHRETT, 1 VA M—=ILT
BIClE. zypper zETLE T,
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tux > sudo zypper in nvme-cli

IARTCOFEAAGERY T AT RE—EIZTBICIE. nvme --helpZFEBAL XY, nvmet 7
ORYRADYZa7ZIR—IUHRHEEINTUVE Y, man nvme-SUBCOMMAND Z3RITT S &
COR=IEBBTEEY, e xIE. discover 7 OAX Y RDIYZaT7ILR—S % BB
3IZ1&. man nvme-discover ZE1TL £ 95

17.2.2 NVMe over FabricZ—4"vw F D& H

NVMe over FabricZ —#4"w b CERBIEEANVMetr T X TF LZ—EICT 3ICIE. BEOV +
O—SDO7 RLREY—EXIDHKRETI,

tux > sudo nvme discover -t TRANSPORT -a DISCOVERY CONTROLLER ADDRESS =-s SERVICE ID

TRANSPORT I&. BB Y B B3IXX T« 7 (loop. rdma. tcp. Ficld fc) TEIH®Z F

Yo DISCOVERY CONTROLLER ADDRESSdF. MHIOY FO—ZD7 L XA TEZTHERF

9o RDMAB KUTCPDIFZE. CNISIPVAT RL ATHBREDLHD £9, SERVICE ID I,
BLX Y —EXIDTEIRZ £9, ROMAFIETCPO & 51, H—E XNIPR—IDIFE.
H—EXIDIFR—bEBSZIRELEF I, 77 NFrRILDFE. T—EXDIIKEHD £t
Ao

NVMeR X ki, EHEAFFRI SN TVWER Y IO X T LA BB L E T,
1

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

SMIC DWW TIE. man nvme-discover ZEBBR L T 2T LY,

17.2.3 NVMe over Fabric® —#" v kA DT
NVMeH 7S 27 LZEE L% T, nvme connect ANV Y RZEFEAL TELETEET,

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

TRANSPORT (3. BB B BEXX T« 7(loop. rdma. tcp. Tk fc)TEBIHZZF
o DISCOVERY CONTROLLER ADDRESS &, #HIOX FO—ZD7 LA TEZIHEZ X

9o RDMAB KUTCPDIFBE. CNISIPVAT RL ATHBREDLHD £9, SERVICE ID I
B —EXIDTEIHR X9, ROMAXTIETCPO &L SIC. H—EXDIPR—IDIFE.
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CHIIR—FESZIEELF I, SUBSYSTEM NON XK. BEIOTY RICK>TREINT-.
BROYH TS X7 LONVMeEEFB TEIRZ £9, NOQNIE. NVMef&&his(NVMe Qualified
Name)DBEEETY, NQNIZEB THHINRELNH D £7,

£l

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

F7-1Z. nvme connect-all ZEAL T. IRTOBREINIR—LAR—ZIZESRELE T,
SERMEAEICDOWVLWTIE. man nvme-connect & & ¥ man nvme-connect-all ZEB L TKL
=&Y,

17.2.4 TILFINZE

NVMe4 T« TRILFNZRMIBIZT 7 #IIL F TEMCBR>TVWEY, O FAO—FIDERE
DMICA TS I UHBREINTVBIHEE. NVNMeXZ Y JIENVMER S %2 F 7 4L TV
WFNZATNARELTEREBLED,

TILFNRZEEBTBICIF. UTEFERATEET,

RILFNADERE

nvme list-subsys

RIVFINZATNAZDLAT T bZHRIL E7

multipath -11
AT Y RICIFEBREE—RDHD. NVMeTILFNIXTNA A ERRLE T,

nvme-core.multipath=N
F72a>vhHT—bNSIA—=FELTEMEINS L. NVMexRA T TIILF/INADE
B FET,

17.3 NVMe over FabricZ—4"w kDR E

1731 ONRYESAIZAT7 DAV RA =)L

NVMe over FabricZ—%4w hZRET BICIE. nvmetcli AV RS2V —ILHBRETT,
AV R=ILTBICIE. zypper ZEITL X T,
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tux > sudo zypper in nvmetcli

nvmetcli DIRTED K F 2 X > bEhttp://git.infradead.org/users/hch/nvmetcli.git/
blob_plain/HEAD:/Documentation/nvmetclitxt AMS AFTE X T

1732 REFIE

RDFEEIC. NVMe over FabricZ—4"w fDEREHEDH%ETRLE T,

EBEIFV) —BETHRMINE T, BEITSICIF. dITVREFERALEY, #7252
HF—EBICTBICIE. sEZFALET, createZEFRALTHLWA TS 7 b EERTEE
ED

1. nvmectli M V2S00 707> I ZEFLET,

tux > sudo nvmetcli

2. FILWR—bZERLE T,

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

o- referrals

0- subsystems

3. N\VMetr T X7 L2 L &9,

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

4, FILWR—LZAR—ZZEH L. EDR—LAR—XIINVMeT N1 R ZHRELE T,

(nvmetcli)> cd namespaces

(nvmetcli)> create 1

(nvmetcli)> cd 1

(nvmetcli)> set device path=/dev/nvmeOnl
Parameter path is now '/dev/nvmeOnl'.
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5. UBICIER LTc R — LAR—XZBMLE T,

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

6. R LIcR—LRR—XZRTLET,

(nvmetcli)> cd ..
(nvmetcli)> 1s

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

0- namespaces
o- 1

7. INTORRACPY T RTLEZERATESLSICLET. COBMFIE. EFal)To
RESNIRETOARITLED,

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

Fleld. BREDRIAMDAHADNERTETBELIICLETT

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

(nvmetcli)> create hostnqn

8. INTOESNIcA TPz b Z2—BICLET,

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

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

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

9. RDMAZNLTH—7w b Z2fEATESLSICLF T

(nvmetcli)> cd ports/1/

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

Parameter adrfam is now 'ipv4'.
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Parameter trsvcid is now '4420'.
Parameter traddr is now '10.0.0.3'.

Frold. 77 ANFryIILEZN L TERRIEICT D EDTEED,

(nvmetcli)> cd ports/1l/
(nvmetcli)> set addr adrfam=fc trtype=fc
traddr=nn-0x1000000044001123: pn-0x2000000055001123 trsvcid=none

17.3.3 =4y rEREDNY I T v TEIETT
ROOAI Y REFEALTISONT 7AILICA—5 vy FREZREFETTE I,

tux > sudo nvmetcli
(nvmetcli)> saveconfig nvme-target-backup.json

REZE/TIBICIE. kOO FZ2FERALE Y
(nvmetcli)> restore nvme-target-backup.json
REDREZHET D LHTETET,

(nvmetcli)> clear

174 BEDN—RITT7DHRTE

17.4.1 #E

—EDON—RTTT7Tld. ELKEESEBDICFHRLBRENMBETY, ROBZEIP 3>
ODRELZERL. BHTNTVWBITNAXFTLIBERYZOVWTINMIZE LBEVWHEESEL
TL7ET LY,

17.4.2 Broadcom

Broadcom Emulex LightPulse Fibre Channel SCSIR S/ NZ B L TW3HBEIE. lpfcE
Ta—IDER=TY FBLUVRI M EICA—RILEENTX—2ZEBML £,

tux > sudo echo "options lpfc lpfc_enable_fc4_type=3" > /etc/modprobe.d/lpfc.conf
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Broadcom7 R 72T 7— LT T T7DIN—23>20h11.4.204.33UTH B Z & =rESRL
3'0 EET_G)/\—*/E/GJ nvme-cli. nvmetcli. A—RILHA1L VX l*—)lxt_k?f’L’Cb\Zog__c‘:{:)

I:Ilb\ L/—t < Tu_

7ANFrRILAR—bFZNVMeZ =4y & LTEICT BICIE. BIMDE
/:L—)L/\7>( REBRETIHENDHD £9, e ZXIE. 1pfc_enable nvmet=
COMMA SEPARATED WWPNS EIBEL £9. LTI 0x EEHICWWPNZAALEFT, L& X
I&. lpfc_enable nvmet=0x2000000055001122,0x2000000055003344 ¥ IEEL X9, —&
REINTVBWWPNDAHNRZ—47y hE—RIZBREINE T, 77 NFyRILAR— M&
B—=TY hEREAZV IR LTHRETETET,

17.4.3 Marvell

FC-NVMeld. QLE269xH K TUQLE2Txx7 A SR THR—rENTWE T, FC-NVMeDHR—
b iE. Marvell® QLogic® QLA2XxXx 7 7 A NF ¥ RILRSANTT 7 4L F TEMIZHR > TL
£9,

NVMeDBMICHR > TWB X HER T 3ICIE. OO REERTLET,

tux > cat /sys/module/qla2xxx/parameters/ql2xnvmeenable

BRD1IEZ. NVMeDBMICHE>TVWB xR L. 0IXEMCHR->TVWRARZEZEZRLETD,
TIZ. Marvell 78 TR T 7 —L oz T7Hh DR eH/N—T328.08204THBDxIRDI
IVROBAND%EFz v I LTHESELED,

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

Bf%IC. SUSE Linux Enterprise Server(Zx} L TEARIAEZR nvme -
cli. QConvergeConsoleCLI. BLUVH—RILDEFHN—arhRr VA b=ILThTW3
\_K%Ewubij-o T;KXJE!:\ /k%iffib-t

root # zypper lu && zypper pchk

BNy F R LET,
12X M—JLICET3FE@ICDOVTIE. RDMarvell I—HH A1 KDOFC-NVMeD o> 3> %
ZRELTIZEETV

e http://driverdownloads.qglogic.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 <
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17.5 B
nvme I > ROREBEDSHHAIC DL TIE. nvme nvme-help ZEHBL T T,
RD > TIZiE. NVMed & 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 #
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18 N1 RADTILF/INRI/ODERR

AIETIE. WILF/INXRI/O (MPIO)ZERALT. H—N/7Ov XL —=F N1 ABDOTIL
FNZADTT—=ILA—=—N—BLXUONADERTHEBIE TS HEICDODVWTEHRALE T,

18.1 YILF/NXRI/ODIEE

JILFINZRUBEE. Y=—NDRIAMNZATATRZELVCTNAAOA ML= O bO—
SHET. EROYIBENR%=F-WT. ACYIBEIIHREIOVIINL =T NA R EEE
I3 —/NDOHEETY, ZHhid. BFE. FC (Fibre Channel)i=iE % 7=1%iSCSI SANRIETITH
NEJ, BROF v RILHMERFRERIFICIEF. ABRA ML= DOVILFEREDHAIBETY,

Linux< L FRLEBIE. TESUCTEEMZ5X. 77T« JREGRE2EICBRZOMLET, <
IWFNZNEBERRES SLURITINTVD . BEFINIC. TN\ AEROEENMEFESIN. I/
OWRBDEFICBREIEEINE T,

BEICEAL TE. Z2KONSTILDIRMOHZ TR TR, r—TIL. £33y rO0—H
RERTRELET, TN RICTILFNRIOEERET R, VILFINARZANDTNAR
BDT7 I T4 TREHREERLET, YILFNZARSANE. 7774 TRINIDI/OLTS—
ZRETRE. bI TV I ETNARDEEELAVAINRZTz—ILA—N—-L£T, &%
UIBINZADEFICRD . TONRICHHERT N TEED,

182 N—FKRoz7HHR—*k

TILFINRILIB R S /N Y —)LIE. SUSE Linux Enterprise Serverh #ARIBER TR TD

T—F%T7U0FvEHR—bLET, £l FEACDAML—F7LABHHYR—FLET, <
IWFNZRTNAZRZERNT DAL =7 LA1E RJIVFNRLEBRORSANCY—IL%Z

BRTZHIC. ILFNRNIBZYR—-EII3RENBHDET, —HORASL—ITFLAR
A IRBOVILFNRLEERY )L 2RMHLTVE T, AXDN—RFUTT7IZa7
LWEBRLT COLIBRENBEMIBLTIEEL,

18.2.1 RILFNRAMERICEEEEHINSIANL =7 LA
multipath-tools /N7 —JE. RDELSHBI ML =T LA ZEHFNICEHL TS

3PARdata VV
AIX NVDISK
AIXVDASD
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APPLE Xserve RAID

COMPELNT Compellent Vol

COMPAQ/HP HSV101. HSV111l. HSV200. HSV210. HSV300. HSV400. HSV 450
COMPAQ/HP MSA. HSV

COMPAQ/HP MSA VOLUME

DataCore SANmelody

DDN SAN DataDirector

DEC HSGS80

DELL MD3000

DELL MD3000i

DELL MD32xx

DELL MD32xxi

DGC

EMC Clariion

EMC Invista

EMC SYMMETRIX

EUROLOGC FC2502

FSC CentricStor

FUJITSU ETERNUS_DX. DXL. DX400. DX8000
HITACHI DF

HITACHI/HP OPEN

HP A6189A

HP HSVX700

HP LOGICAL VOLUME

HP MSA2012fc. MSA2212fc. MSA2012i

HP MSA2012sa. MSA2312 fc/i/sa. MCA2324 fc/i/sa. MSA2000s VOLUME
HP P2000 G3 FC|P2000G3 FC/iSCSI|P2000 G3 SAS|P2000 G3 iSCSI
IBM 1722-600

IBM 1724

IBM 1726

IBM 1742

IBM 1745, 1746

IBM 1750500

IBM 1814

IBM 1815

IBM 1818

IBM 1820N00

IBM 2105800
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IBM 2105F20

IBM 2107900

IBM 2145

IBM 2810XIV

IBM 3303 NVDISK

IBM 3526

IBM 3542

IBM IPR

IBM Nseries

IBM ProFibre 4000R
IBM S/390 DASD ECKD
IBM S/390 DASD FBA
Intel Multi-Flex
LSI/ENGENIO INF-01-00
NEC DISK ARRAY
NETAPP LUN

NEXENTA COMSTAR
Pillar Axiom

PIVOT3 RAIGE VOLUME
SGI IS

SGITP9100. TP 9300
SGI TP9400. TP9500
STK FLEXLINE 380

STK OPENstorage D280
SUN CSM200_R

SUN LCSM100_[IEFS]
SUN STK6580. STK6780
SUN StorEdge 3510. T4
SUN SUN_6180

2L BDIFCAEDA ML —CFLABHEMNTI. ANL—27LADEENICKRET
N3, TILFNRLEBOT 74 MRENERAINE T, T 74 FUANDOREZFRLT:
WS EIE. FEIT /etc/multipath.conf 7 7 T IILEERE S URET 2HELHD £I, B
BRHEINGVWN—RFI T 7 TORALCEENMBEICAD XY, FHFMICOVWTIEK. T18.61E T/
etc/multipath.conf” 7 1 JLDVERL 7 IHMEIE)] 1 ZBRLTLEEL,

RORUICBELTLIE L,
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o BB INIIRTDR ML —27 L HSUSE Linux Enterprise Server 7 X k&
EVWSDIFTIREBD FHA. 182218 TTILF/NRMIBHR—FIZDOWVWTT A MEHD
ARL=27 LA BBRLTLIREE L,

o —ESDA L =T LATIE. BEDN—R DTN\ RSHREBERIEHAHD F
To N"—ROTT7NYEZIE. NRATI—TDOYDEZELI/0OT S —DILIEEFIC,
N=RITT7EBDT7Ia>ERTIZDA—FILET2—ILTY, FMICOVWTIE
r18.2.31 MFEDN—RIVTT7N\VRSERBEITEZANL—IT LA 1 2BEL
TLEETLY,

* /etc/multipath.conf 77 M ILEZEE L5, TDWIldracut -fEZETLTI X
TLEIZinitrd ZBER T 2BELNHD F9, HWT. RITLIEEEZEMICT R0
HiigL£7,

18.2.2 VI FNAMEBHR—MIDODWTTRMEADRA L —
T LA
MORYADRX ML =7 LA 1E. SUSE Linux Enterprise ServerC7 X hEATY,

EMC

= kv

Hewlett-Packard/Compaq

IBM

NetApp

SGl

HORVAEDA ML —=IT7LABIFEACHETBIFT T, ZHIBINHDIY=a7I)l
BB LTLLEEIV. multipath-tools N\ —J &> TREBEINZ3T 7L ML —
CTLADOURMIDOWTIE, 182118 TRILFNRMBRAICESREINEZ AL —2T L
11 ZBRBLTLIETEL,

1823 WEDN—RIIT7NRSERBLYTZ3XANL—7
L1

HBINADBSMDNRIZT T—=ILA—=N—FBIIFRFANBRIATY RBIREBELRIA ML =7
L1, FRISIEEEDFHRIS—UENNRELRINL =T LAICIE. KDIRESNY
R=EDBREBHRIEAHD FI, LIHA>T TNALRAIYN—=TILFNIAH—E XIZIF.
N—RITT7NRSEIVIRGHD £, fcezlE . FDEKSHREMCCLARIONCX T 7 =
D7 LAANYRESHLD BRICREIATUVWET,
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O == aER
N=ROTT7RIADIZaT7INZERBLT. FEON—RITTT7NIRSETNAR
IYN=TILFNRBIZA VA S=ILTBIRERHZIHESIHHIRIL TLEETL,

multipath -t Y2 R, BED/N—R I 7N\ RS THEHILGUIBENEXr 5L —
STLAOREBT—TINERRLET, 727EL. RRSINB I A ME BR—bETNTWVWBET
LA DEENR) XA RTIEHD FHA. FBNIEBEZHEY L. multipath-tools DFAFEE

MY —=ILORRERICT VA LT LALEIFR) I NEINET,

0 EE: [Exceptions (fiI4V)]
BOT U747 774 TRLFRAYE— hEHDTLAE. BRGMERE ST Y
LAWVDT,. multipath -t Y Y RTIEIRRINEH A

F7-. multipath -t 7—JILTURXFEINTVBHETH. BT LH. FDHE/N—FRI
77 TSUSE Linux Enterprise Serveri’ 7 X MBEA L WS T ETIFHD FEA. TRAMEADR
FL—=2F7LADO)RBMIDWTE 182218 T)LF /N ZHLIET R —FZDWTT A MEH
DAFL—=27 1) Z2BRLTLEEL,

183 NILFNRUEOTZZ>Y

RILFNARIOVI2—23> DTS2 TRICIE. RIEOHA RS IR > TSI,

18.3.1 gFiiEE M
o TWILFNRUMIEBIZ. TNAALRNILTEEINE T,

o RILFNRWBERRDTNA RERBI SR L =27 AT IILFNRLED
PR—FSNTVBREDLHD £F, FMICOVWTIE, 1821 N—FT 7T H—
1 ZBRLTLET L,

e H—NDRAMNRTZEA AL TAVIRANL—=FTNAZRONRAY MO—F
RICHEBOYIENZADEEL TVWRBEEDHA. JILFNRNIBEHRETINELHD £
T, BEBTNARADTILFNRIFZ. T—NORMHISEHREL XTI,
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o —EDRAML—TFTLAICDOWTE. PLAOYIBEE KUHRIET N ADTILFINR
MIBZEIBRTR3T-0DMBEDVILF/INZAIBY T I 7HERVAHSEEINE T,
CDEBEIF. ROADIERICKELDT. ENSDTNAADTILFUNIBERELTLES
Lo

o RAB(LIRIBTVILFNRNIBRFER T 3B, YILFNRNEBIZ. KX MY—NIRET
BIEHEINET, TNTRADTILFNRUNBZHRELTH S, TN A ERETFI T
VICEDYHTTLESETL,

1832 TARUVBERRY

RIVFINRZHDMBTNA ZFLIEHEBTNA ZDOTILFNZLEBZRET DE0IC. £\
RDESNCTA RVEEBRIR I ZRITLTLIZTEL,

e U—RN=FT1—=Y—IT. YMBET ROV ZNSHBHET« XTICTIDDITET,

o H—RN—=—FT14—V—IT MBT1 RIVELIFHEBET RV ZN—T1>a>IlHE
L¥xd, BEPD AT LTN—T1>a>eZEELIEEIE. DM-MP(Device Mapper
Multipath: /N1 A Y N—=TILFNR)EZ 2 =)Ll L 2 ZNSEEOBHHI AR R
RIRIFITHONEE Ao DM-MPIOIZBHHL T 2 HENH D, NI, BFE. BiELEFH
WMETT,

o H—RN—FT1—DSAN7 LA EEBY—IILZFEBLT. N—RFRTTT7RAIDT/NA RZE
RELVREL X,

e H—RN—FT4—DSAN7 LA EBEY—I/LZFEALT. LUNGBEDRIET /N1 X% ER
L¥xd. FREDT7LAICHR—FEINTVWBIREBTNAREZA LIE. FLARIAIC
SO TERDFET,

18.3.3 VY7 T 7RAID

Linux®Y 7 b = 7RAIDDEEY 7 b Iz 7Id. JILFNRMIBDO LETRITINE T, B
DI/ONRZFE. VI DU T 7RADTERTFEDET/NA XE. £9. IILF/NILEAIC
RELTHS. VI FTTT7RADTNARE LTER T AHELHD £, WILF/INITN
1 RIEFRETEEF A V7 U T 7RAIDIZ. EOFRTEITTNTVBTILF/INRALE
EEEZRELEFEA

BFEDY 7 b7 T 7RAIDEDRILF/INRMIBOFREICDOWVWTIE, 181218 BfzV 7 o7
RAIDEXILF/INZI/0DFEE] ZBRBLTLLIZEL,
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1834 =AAKYJa—T3Y

A=)V =200 ZR2) > JHEOEAMA%Y ) a—>avid. &/ —RFETYILF
INARBH —EZXZR—R LTEITINET, &/ —RLED /etc/multipath.conf 7741
ILHDERERED . 7T RARZEETE—THBLIICLTLIETL,
NIWFNZXTNAZRDBIRTOTNA A TRILCEBTH DL DICLTL TV, FHlICD
WTId, 18.9.118 THAY S ZZICETZVILFINZATINA 20451 #BBLTLETL,
LANEDF /N1 X% =5 —1) >4 9 3DRBD (Distributed Replicated Block Device)& ] F
MY ) a—>guid. YILFNRLEBER—IELTEITINET, EHDI/0ONRZHF
5. DRDBY U a—> 3 > THERAFEDT/NA AT EIS. IILFNLEBATNA AZHREL
THS. DRBDZRET IHENHD £,

18.3.5 initrd& > XA TFTLRE L DEIEZ BICIHIFIT S

VILFINZAEERTIRICROEEREHFDIDIE. L= T 7MLV RATLE. YRTL%E
T— R I B3DICBBRMD T 7L AT LITARTICDWVWT, initrd &1 VX b—JLiEH
2T LDEENRILICHRZ LKSICTR L TE. YRATLTIYILFNARIDEMIA>TWS
BEIFinitrd THEMICTIVELHD. TOFEHREKTT, FHFMICOVWTIFI8S5.11H ¥
ILF N0 —E Z0BEb. Eb. EE. LML Z8BLTIEIL,

initrd & XTFLDEBHINTUARWES. Y ATLRIELL 77— MY, EBBFIEEZE

TI2BEBTIDEBLET, COEOIBIFTUAZRBEXLIFMEIET I HEICOWVT

(&, 18.15.218 TTILFNIADEMRIBE. 7— MFICO AT LMERT LTERREY T/LHES
95 #BRLTLEETL,

18.4 VWILFNREEYV—I

SUSE Linux Enterprise Server® ¥ JL F /N ZAIBDH 7R — b & Linuxh—RJILDT /N1 R
IYyN—TILFNIXETYa2—)L¥ multipath-tools I—HFIAR—ZX /Ny —JCEDVTWL
%9, MDADM (Multiple Devices Administration) 21—5 ') 7« (multipath)Z{EHE 9 3 L.
RIVFNRTNA ZDREZRTTEE Y,
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184.1 TNARAIYN—TILFNIAEDa2—)l

FTINA AR Y IN—ILF /XX (DM-MP)EZ 2 —/JLIE. LinuxiC<ILF/INRILIBRERE# IR L &
9o DM-MPIOI&. SUSE Linux Enterprise ServerCDYILF/INAMIBOHESREY 1) 2—> 3> T
9. DM-MPIOIZ. SUSEICE > TREICHR—F TN TVLWRRBICTETZIHE—DTILF/IVA
MIBA 32T,

DM-MPIOIZ. Z#raty 7w ITYILFNRNEBY IO I FLEZEFERELF T, T/NA
AT EICRASEDNADEREN Y R— TN TWET, 7IT4 T/INv P T(ADDINADT
D74 T T MONZIDNY S NERETIT0 7/ 70707 (57> RO AROERE S
BTCTENZIDT I T4 T)OEEHI T R— TN TVET,

DM-MPIOT7 L — LT =23, 2DDAETHERTETE T,

e BEDN—R D7\ RSOFERGFMEICOWVWTIE. 18231 MFEDODN—RFDT7
NYRSHENEYrTEZARL—UT 1) 1 ZBRBLTLLEEIL,

e SUYROEYTILIVIALEDEEREEZH7ILIU X LORER.

DM-MPIODA—HZAR—XAVKR—2 Y ML D, BEHNEBENIOEEE T IL—TLDIF
. BEIMNANZOBT X MHRITETNZDT. BENRELL/NRIE. EEICRS CEHHFMN
ICERLET, CNICED. EBEOFHZRERICMZI 2 ENTEET,

DM-MPIOIE. 7T/N\1 RBEDEETIFHR L. TNAZAANDNZADEENS AT LZFREL
9. 7OTA4TBNADIDOWEbNZ e(lce ZE. X2y NI —0F7 A FRHWIET 3. I
T7ANT—=TIUDANBRE). FRODNXRICI/OFEDVRALINLES, 7IOT+1 /1Ny
STBRDIBEIE. NADBNY S TNRZADIDICTT—IA—N—LFT, STV ROEVR
BESBEREFERL TVWRBEIE. P37 v I0EENKRD DIEER/NISEICTES
NEd, IRTOT7IT4 INRICEEDNRIIEIFBEIE. 7IT10TTHRVWEAHUNZID
BHICAED, HKB30MOEBETT T —ILA—N—DFRENE T
TARIVTZLAICEBHOI L =2 Oy HH2581F. 772X LIEVWLWUNZFREYS %
AhL—=o70EyHICSANZRA v FHOEFREL TWRCZMITHERL TSIV, FAY
DTARAITTLATIE. IRTOLUNDEADA SL—2FOF Yy HICBLTWADT, @A
OGN T I T1 T T,

Q iz xtL—oFOtvy
—EDTA AT LATIE. AL=F LA ML=27O0yHENLTERS
T4 EBETZDT. —EIZIDDXA L= FO€yHREIFAIRREINET, 1D
OOty T7oToTewb, 312070 v HIIEENRETDZIET/NNY Y
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TJeBDEY, BE->RA ML — /7°El‘lz/"T(/\/*/7E/\X7&%’)7°EHZ/‘U‘)LJ§
BLTWVWBHEIF. FHINLUNARTEINAD 27D ENSDOLUNDRT SN
HbT7IEALELSETBEIS—DRETEZIEHHD XTI,

R18.1: AL =T LA DRILF/INRI/OHEHE

ARL—=FL1OB
HE

TIT4 7//\\/ >J3
>krO

FOF4 718y
> hO—3

BRI

d>kAO—>07x—
LA —IN—

208

%II

BA

1203y bA—=ZE7 974 7T IRTOLUNICHEL F

9, 22B0a> rO—FlF. REZUN1T e L THRELE T, 2
SEBOOY FO—FF. ARL—Ta0 VI AT LDRER/N
2EBHITBESIC. WILFNRAVAR—32 MMIXT BLUN
DERTHITVWET, 75V FO—FICEENRELT:
BElFE. EA>A) > bO—35H5|EFHRE. IRTDLUNIC
XL £ 7

—EEDT LA TlE. LUNZTEIEFARIOMO—FICEIDHT
BIENTEET, FAEDLUNIZ. 207 0T« 7> bO—
SrRB 120> O—JICBbHETENET, —EIZ1D

OO ,O—FHHE5PBLUNDT X71/0%MIEL. 2DH
DAY FO—FHZDLUNDREZ VYN A bO—Z RO F
o 220> FO—-ZIF. NADEB’TRHLEFTH. T4 X

1013 TRAFEA. EDOLUNEERT S —/NE. LUNDEID
HThkod>bO-JIERLET, LUNODEY MIRT 32T
A4V AY rO—JICEEIRET DI . AH>A )Yk
O—Sh5| BT, IRTOLUNICRIEL £,

WADIY FO—5H. IRTOLUNDERZHEL., H5
BLUNDT 1 X71/0%MEBTEXY, 120> O—FICE
ERFRETZ . 22BOIY FO—-FHBEFNICIRTO RS
T1w O z0IEBLET,

FTINAZAIYIN=TILFNZAREZA/NIE. BEIWIC. IXRTO
TITAITNRALEKICO S T v oDEBREDERLE T,

TUOTa7RaAyrO-SHANv IR MO—-FICT T —
WA —N—=FBE. TNARAIYVIN—TILFINZARSANHER

AN RZNAEDNR % BERICEHMICL. TEN5ZT5A
NUNRRICLET,
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ARL—=FL1OB

Lt
AE

%II

BA

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

DOHR— b W=k )TNARICHLTHR—bENFET, RXLTF—N
3. T—bTNARBO. BET7 I T4 7RIV MO-3E&
UL —o7OtvHICEGT2HELNHBD £,
TILFINRALIBIE. SUSE Linux Enterprise Server 11LAp&®D /
boot 7/NA I L THR— TN TVET,

TINARAIYIN=TILFINRIEZ. IILFNZATNA ZDZNZAEBRDSCSIT /N1 A& LT
MHE L £, SCSIT/NA R&IE. /dev/sdNDFERZE D ET, T T NiEe TN RISH
LTEHEBERTNZXFTHD. aTlRED. TNARADERICKH LT =T > vILICET
INFI(/dev/sda. /dev/sdb ), T/NA AEH26%EEBZ B . XEHM2DFEAIN. /
dev/sdz DRDT/NA Rl /dev/sdaa. zpriz~ ETDRIF /dev/sdab EHiE £ 7o

BRONZIHDEFNICERE SNRVGEEIE. FM5% /etc/multipath.conf 7 71 )L CTFE)
BRETE XY, multipath.conf 77 1ILIE. P RATLBEBICE > TERBLUVHRESIND
ETEELEFFA. EFMICOVLWTIE. (18618 [/etc/multipath.conf” 7 7 JLDVERL & 7= 1&
EE] 1 Z2ZBBLTLREEW,

18.4.2 YILFNRI/OEEY—IL

N/ —T multipath-tools & W kpartx Tld. BEINAEGH T IIL—FbE/RSY—IL
MRETHTVWET, cNSDONYT—2lF. BENICNADERT R M Z1T5DT. BEH
RELLNRIZ. EBICRS . BEMICERLET, CNICLD. BEBEEOFRZRERIC
MZBeHhTEED,

5% 18.2: MULTIPATH-TOOLSNXw o —SIcgEh3wv—I

V= B

multipath DATLEZAF v LTRILFNRATNA R ZEHL. 7>
TJILLET,

multipathd mapsT R b ZF#E L. multipath ZRTLE 9,

kpartx TIWFINRTFNAREDINN—TFT«4 23 >IZl) Z7devmap%

Iy LEd, CnUZEb. TNA1REDN—FT14 2 3>DYT
IWFNREZR) VT ZERT 5 Z EHEEEICERD £,
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ﬁll

V= AR

mpathpersist TINAZAIYIN=TILF/INZADT /N1 Z.ppcTSCSIDKFHI %
FzEELE S,

18.4.3 TILFINZAT/INA ANDODMDADMDEH

TIAILEDTNA ANV REZIFUdevTH D, TNA RIE. TNA R/ —REZTIER

<. Worldwide IDIC& > T. XTLICEBFMICRREINE T, CNICK- T, BER
7 7 Jl(mdadm.conf & lvm.conf) BYILFNIATNAAZELLERBHELABELEW

5. MDADME L ULVMDIBD ) —RICH > T-FIEHRR L £,

LVM2DIZED L SlcmdadmTlE. T/INA1 X/ — KRNI TlE%E<. IDICEK>2TTFNT1R%ET
DA TINELRHDFI, LIcH>T. /etc/mdadm.conf RODDEVICELZY MU EXRD LS
ICERELTLETL,

DEVICE /dev/disk/by-id/*

A—HTL Y RUBEEIZFERLTVW3ISEIE. RDKSIC/NIAZIBEL. TILF/NNE
DERTEREIC. TNARAIYN=RE TR ATy >oEndLS5ICLET,

DEVICE /dev/disk/by-id/dm-uuid-.*-mpath-.*

18.4.4 multipathdv >k

IIWFNRTNAREZREL. BIETSICIE. multipath(8) AV FZERALF Y, DO
T RO—MEHEEXIE. ROKSICHED £,
multipath [-v verbosity level] [-b bindings file] [-d] [-h|-l|-ll|-f|-F|-B|-c|-q|-r]-

w|-W|-t|-T] [-p failover|multibus|group by serial|group by prio|group by node name]
[DEVICENAME]

SHBIC DWW TIE. man 8 multipath ZEB L TL T LY,

—HZBY 7% Bl

multipath
TRTCDOVILFINZATNA ZAZHRELEFT,

multipath DEVICENAME
BEDTILFNITNARERELE T,
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DEVICENAME Z. /dev/sdb (udeviZ & D SDEVNAMEZH TRTR) F7-iEmajor:minor 72

XBREDTNAR/ —RBTEEHRAE T, TNMRBIE YILFNAIAIY TRHTHE
WEt Ao

multipath -f

TILFINARY TEZFDTNARICR Y TENToN—T 4 >3 V& BIRMICHEIL £
ERS

multipath -d

FSAET. AIRREDHBETILFNRATNA RZRTLETH. TN RDERP TN
1 AR Y TOBEFIIITVEE Ao

multipath -v2 -d

RSAERITTHREMDHZIILFINATNA ZADIILFINAI Y TIEHRERTLET, -
VAT arvaEFERTI . O—ALT14 RITDIBRREINET, CORRLANILT
& kpartx@ & DMDY —ILAD T+ —RAE LTDH. ERFLIEEHFLIETILFN
A0 E TV RLET,
FINAZABTTICEEL. ZENRVESICIK. BAOERBD FEA. RESNTWVWBY
IWFINATNARDAT—R AR 3IZI1E. multipath -WLZEAL X,

multipath -v2 DEVICENAME

REDARMEDHBIILFNRATNAZXZREL. EDIILFNIAR Y TERERTL
9. CORRLANILTIE. kpartx BEDMDY —ILAD T4+ —RABE LT, ERET
EEFLIERILFNROAFREITE T MLET,
TNAZABTTICHEEL. BEEHBWVIFEICIE. HARHD FE A, RETNTWLBT
IWFINZATNARDAT—R AR 3IZI1E. multipath -\l ZERAL X,

DEVICENAME Z. /dev/sdb (udev Z& D SDEVNAMEZEE CTHRR) £7zldmajor:minor 2
RBEDTNAR/ —RETEIHRA LT, T/N\1REBIE. JILFNRAIY TEHTHHE
WEt A

multipath -v3

AEEMDHBZIVILFINATNAZAZREL. TENESDTILFNAITY TlEHRZRR™LE
o CORRLANILTIE. TRTOBEEINI/NZ, VILFNR, BLUOTNARATY
TIHRF) > hEINET, WVIDE KW devnode DA TT Sv o)X MeEIhicT/NAT
ARTRINZE T,

multipath -v3 DEVICENAME
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REDARRMDHDIILFNATNAZAZREL. TNESDOBERZRRLET, -v3A S
DavEFERATRIE. TINZAVIAMDERREINET, CORTKRLARNILTIE. IRTO
BRETNIENR, TILFNR, BLUETNA AR Y TIHTI Y REINET, WWIDE &

Wdevnode DA TIT S v IR MEINI=TNA ADBRTREINET,
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DEVICENAME Z. /dev/sdb (udev (C&k D SDEVNAMEZE THRR) £7/=ld major:minor 2
XBREDTNAR/ —RBTEEHRAE T, TNMRBIE YILFNAIAIY TRHTHE
WEHA.

multipath -ll
TRTDVILFNZATNA ADREEZRTLE T,

multipath -ll DEVICENAME
EESNIEIILFINRATNAZADRAT—RRAZRRLET,
DEVICENAME Z. /dev/sdb (udev (C&k D SDEVNAMEZE THR/R) £7=lE major:minor 2
XBREDTNAR/ —RBTEEHRAE T, TN1MRBIE YILFNAIXIY TRTHE
WEE A,

multipath -f
IRTOKRFEHADVILFNATNARAI Y TZTZv>alfxzd, CNICk>Te YL
FINADEELT=D. TNAZADEHIBRSNBZZ CigH b £ A

multipath -f DEVICENAME
BEINIEIUNFNZATNA ZDKRFERDOIINFNATNARIY T2 TS5 val
9, CNUCE2T. WILFNZDEELT=D. TNAZADEIBREINZ ZigH b £
Ao
DEVICENAME Z. /dev/sdb (udev C&k D SDEVNAMEZETHRZ) £7/=ldmajor:minor 2
RBEDTNAR/ —REHTEEIHRZIET, T/N\1REIE. YILFNRAIYY TEHTHHE
WEt Ao

multipath -p [ failover | multibus | group_by_serial | group_by_prio |
group_by_node_name]
RORICFHASNTWBR T IL—TFRIS—F T a3 >DIDEIBETDLICED. J
W=TRIS—ZRELFT,

#F 18.3: MULTIPATH -POAR Y FD T I —=TFR) O =FTq>y

RUS—FTFoa> HiH

failover (7 x—JL (T7AIBMBEEIIN—FZCICIDONR—EICERATE

F—/N—) 2 ZANRIF1DFEIITTY,
multibus 1DDEBHRETIL—TRICTRTD/NR
group_by_serial BREINSCSIP U TIILES(O> bO—-F/ —RO2tERR

BOES)TICIDOBERESIL—TF

212 multipathd< > F SLES 15 SP3



RUS—FTFoa> A

group_by_prio NRBEEEZ CICIDDEBERES I —TRECEBRED /NI
BECEBREJIL—-TIZBLET. BEEF. O—I/IL7o 70O
I LTRESNEY, ENoDFOT ALl JO—/N)L.
OA>bO—52&8. £FLEERILFNRZCDA T a>vel
T /etc/multipath.confIRIBERE 7 7 1L TIEEINE T,

group_by_node_nameXZ—#47'v k J —RZ{[IEIZIDDEBEEITIN—TFE—7y
b/ —R %l&E.  /sys/class/fc transport/target*/
node namelc 7TV FEINET,

multipath -t
RIVFINZADREBN—R I T7T7—TNET V714 TREBEERTILET, RE/NT
X—AZOFMICDOWVWTIE. man multipath ZBB L T T,

18.4.5 mpathpersistI—7« )T+

mpathpersist 1—F« U T4 ZFEHALT. N1 AT YN—=TILFINZADT/INA X TSCSID
KERBRFHESTETEE Y, COOYY RO—MENAEBXIE. XOLSICHED T,

mpathpersist [options] [device]

SEMIC DUV TIX. man 8 mpathpersist #E2B L T 7T LY,

CDIA—F4 )T+ % /etc/multipath.conf 771 ILDY—EXT7 IS 3 0FHF—
(reservation key BM) & HICEA L T, SCSITNA RDAGHN AR FHERELEFT, D
BERT 74 TRERSNEEA. COBMENRESNTLARWGE. multipathd 7 —
EVIE. FILKBRHINTENR X LIFETINI/NRDKGENABFHDH ZHE 5D ZHES
LEEA

reservation key <RESERVATION KEY>

CORBMIEdefaults o> a3 > Eldmultipaths o> a3 VICBMTE £, fBi:

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

}
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}

K RBEEBONRICT DI IRTDOTILF/INZIT/NA XICH LT reservation key /VT X—
REHREL. ROIATYY FZETL Tmultipathd T—EVZBEEL £,

tux > sudo systemctl restart multipathd

RXE%. mpathpersist AV Y R TFHNT—%IBETETE I,

(il

mpathpersist --out --register --param-sark=123abc --prout-type=5 -d /dev/mapper/
mpath9
/dev/mapper/mpath9 /N1 ADHY—E X772 a3 vFHNF—%2FRLET,

mpathpersist -i -k -d /dev/mapper/mpath9
/dev/mapper/mpath9 /N1 ZADH—E XTI 3 VF T —EHAAAE T,

mpathpersist --out --reserve --param-sark=123abc --prout-type=8 -d /dev/mapper/
mpath9
/dev/mapper/mpath9 /N1 ADHY—E X772 a3 vFHNF—%=FHNLET,

mpathpersist -i -s -d /dev/mapper/mpath9
/dev/mapper/mpath9 7 /N1 X DFHPREEZ St A H £ T

18.5 TILF/NRUIBRS AT LDHKTE

18.5.1 TILFNXRI/OY—EXDBERE. EEXNL. K&, KLV
=1k
TILFNAY—EXRZBMCLTT— REICESHTZICIE. KOOI REERTLED,

tux > sudo systemctl enable multipathd

BEPO AT LTH—EXEFHTEFHLIED., U—EXDREEEELT=D T3ITIE.
ROWTNHADIAY Y REAALET,

tux > sudo systemctl start multipathd
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tux > sudo systemctl status multipathd

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

tux > sudo systemctl stop multipathd
tux > sudo systemctl disable multipathd

o BEE: initrd DEIESE
VIWFNRP—ERZBWELIFEMICLIFEEIE. initrd DBERLHBETY, £
SLAEVE, PRTLDT— b LB B3ENHLHBDET, YILFNRAY—EXZH
MCTBHEEIE. RDOAXY Y RZERITL Tinitrd DBERBHITVE T,

tux > dracut --force --add multipath

TILFNZAY—EXRZENCTIESIE. XOOATY REERTL Cinitrd=BHEEL £
ER

tux > dracut --force -o multipath

(A 72 a>)E5IC. RIVFNRAZFETEEITS L IICHBIILFNZITNA ADEE
TNBVKSICTBHEIE. initrdZBHERT HIIC. /etc/multipath.conf D&xE
ISR DITEEML £,

blacklist {

wwid ", k"

}

18.5.2 TILF/NRIIEASANT /N1 R D%

SANTNA ZDRILFINRI/OZRET BHlIC. BEICIEC T RDEK S ICSANT N1 X% %
Bl T<IET L,

o RYADY—I)LT. SANTNA RZHFEL. V—1LFT,
o RYUADY—IT. AL—=27 LA LEDRIMLUNDN—Z w3 >ZH/ELET,

¢ LINuXHBARSANEZa—IlZAYRAM=JLLET, EZa—IRA>Ib=)LETN3B
e RSANPHBAZEHEMICAF v > LT RAMEDONX—Z v a>rEHDSANT
NAZ2EBHLET. TNSDSANTNA RIF. UPROHRED=H. KA MIIBTRIN
x5
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Q it AT TOVIILFRRNEBEEME LA
CHERDHBARS A NDRA T4 TRILFINRMIEBAEMEL L TLWARWT & %25
AL TLIEELY,

FHICDOWVWTIE. RUADFEYZa7IINZBBLTLIEEL,

o RFSANEDa—-IIPAO-FREINES BETZ LADOLUNKIZN—T1 >3 VICEID
HToNETNA R/ —RZRELFT,

o SANTNAZADB Y —NETIL—FTNARELTEAINIESIE, 1814918 )L—k
FINAZADNTILFINZADBEDSANR A LTI RREL ICRINTWVWBR LSS, TFINAT
ADRA LTI REZZEELET,

HBAR S A4 N\HLUNZERE L A WSS IE. Usscsi ZEFAL T, SCSITFNA ADARL—FT+
VOV RTLICE > TIELLRBINTVWEINE S F VI TEFT, LUNAHBARZ AN
ICK > TEREEINBWVWESRIE. SANDY —tty 7y FZFov I LFET, HFIZ. LUND
RAXVIDTIOT4TTHZIHESH. LUNDH—=NIZELKEIDHTSATWLWEHESH
ZFTvILTLIETL,

LUNDHBAR SANICK > TRESNTH, MIGT2 IOV I TN INFELERVIGE
lE. D—RILINFX—=RZEMLT. SCSITNA ADRAF v VENEZZEE T IMENH D £
T (LUNDEFRICE ST SN TVWAWI EZRTAY), FFlICDWVWTIE. SUSEFL v
TR — X (https://www.suse.com/support/kb/doc.php?id=3955167 2 )I- 4 B TID 3955167:
Troubleshooting SCSI (LUN) Scanning Issuesz&BB L T 72E 0L,

1853 TILFNZXAFTNARADIN—FTa4>3=>T

BEHONZEHLDN—FT142a=Z>IdF N1 R HETETFEAN. HR—FZhTLE
9o kpartxV—ILZERT I L. BEIBLTIILFNITNA RICN—T1 > 3 >V EER
TEFET, VILFNRUNEBOERERNIC. YaSTON—T 1 > a3+ EeF I3 —RN—F 0 —
DIN—=T4>aZ>TV=ILDFEBRICED. TNAREN—T4>3a=Z>JF3HTEE
ER

TILFNZRTNA RETNARAIYIN—FTNA AT, AXVRZ14>Y—=)

(parted. kpartx. fdiska )AL TTNAAIYN—FTNAREEETEZCIFTEE
IH. MOBEEHITBHICHNERudevARY FHERETND EIEED FHA. T/N1 X
RYN—TNARZN—Ta>a LB YILFNARY TZ2Fzv oL T TNNAR
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RYN=TNAZABRY TENTWVWB L ZHERTIBERHBDE T, TNAADBEOHN57R
WEEIE. YILFNRATNARZBIYY 793N —N\ZHE T . JILFNAIYS
ICHBFLWN—T1>a e IR TUEHTEET,
JRILVFINZATFNAREIZHZN—=T14 >3 >DTFNAAIYIN—FT /N1 RIE ML LT /N1
ALELTIEHDEFEA. TNAREEZFEHT ZLVMBER) 2 —LZERT 35F. /N\—
TA2AVHEENLBVWTNA A ZIBETIBENHD £J, VILFNAN—TFT1>a>%
LVMEREEAR ) 2 —LDR =4y hTNA R LTHRET D . LWMIE. R—IXAZEIYIETN
AZABN=FT12a TN TVBEERHL. ERICKBLE T, SANTNA RZBHEITS
MELHZHE. SANTNA A EDLUNZZEIL. BLUNZRMEDILFNITNARELT
H—NICERBSE R A TEETS

18.6 /etc/multipath.conf” 7 1 JL DERL X 7= 1318
1E

/etc/multipath.conf 7 77 JLid. YEFLABRWVRED. BELFHEFA. YILFNIXDERET 7
AINEER L TREZ/N—YV T A XLBWVED. multipathd 7T—E>DRITRICT 7 %)L
FORILFNZITNA AREDBENISERAINE I,

o EHE: /Jetc/multipath.confH 5 DEEDT X FELVIEA
HY 76238 F
/etc/multipath.conf 7 7 M ILDIER X T-ISBEZIToIGE. 771N ZREFET S
BICEENEFNICIFBERINEEA. CNUSED. EEZ Iy T 3R1IC. Thz
BREES BTeDICR TARITEITS UM TEE T, HETLIEREICHRERIBE. 1864
15 [/etc/multipath.conf7 7 1 ILOZEEZBRE L ILFINAT Y TOEH OFREAIC
HBEDITRILFINAIY TZEHTEET,

18.6.1 /etc/multipath.conf” 7 JLDYERK
1. ROy &AL E—RNAREL Y FTHEBRLET
multipath -T > /etc/multipath.conf
CHICED. BEON—R I TICEETBZREDNIRTERETNE T,

2. /etc/multipath.conf 7 7 A ILAMER S NE T, 77 1IN DRDEI S 3 VHEREIC
—HLTWVWBEHESHEREEL TS IZT L,
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FAq 2. ELVEREICDOVWTIE. SANDRYA—DRFa XY b EBBLTL D
W EARBSANICIZRILZ D devicetzo > a hRETY,

blacklist. CDEI>IVICIF. IZVDHLPWBIIETILFINRATNA R ZEZDHD
RHERHD £, FMICOWVWTIE 18818 [EBEVILFNZATNAZDT Z w7 1) Z
b1 28R LTI,

REBIZIGL T BEZ7IILICEY > a>zBML £Y, BEARFRIE. 18.6.218 [/
etc/multipath.conf7 7 7ILDEU 3] #BRBRLTLETV, 5L, man 5

multipath.conf ZR1T T3 BB TET X,

3. 8T L7175, /etc/multipath.conf ZfRTEL. 18.6.318 [/etc/multipath.conf” 7
IWTHORIVFINZEZ Y b7y TR DFRBICHD L DICHEZTAMLET,

4, REDERETTT LI=5. 18.6.418 [/etc/multipath.conf7 71 JLOZEHEEH L=V
IWFINZTy TOEH | OFBICHB LS ICChZERLET,

18.6.2 /etc/multipath.confZ7 7 1ILDtE IS 3>

/etc/multipath.conf 7 7ML, UTFDEI> 3> THEEINTVLWED, 55MIE. man 5
multipath.conf ZBRL TS T L\,

defaults
TILFNRIODLBT 7 4L hRE. CNHEDMEIK. BUIBRTNA RO 3> F
TEIERILFNRE IS 3 TEIEBESNTULVARVWSEEICERAINE S, 5FMlICDWVWT
&, T18.71 TAR—D)>VFJ, FB1T5. LV Tz—INYIRDOT I HILhR) > —
DFEEL | ZBRLTLIEEL,

blacklist
NILFNZADBRFETIFBEVWE LTIRET ST /N1 RBED—&E, 7/81 R
FDT/INA R/ —R%(devnode). EFDWWID (wwid). FIEFFDORVAET
ISBMXFS(device)ICK > THATEX T, BE. IETILFNRXTNAR
(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loop RE¥)IFEMRTETZ
T FMEERAICDOWTIE. 18818 BEVILFNZATNAZDTZv o) ZME) %
BRLTLLETL,

blacklist_exceptions
TS9O ZMIBEINTULWRIBETHIILFNIDEBHL LTRSS TN DTN
1 ABD—&E, T/\1 Rl TDT/NA R/ —RK%&(devnode). ZDWWID (wwid). F
X F DRV R FIIBMYXFS (device )ICK > TR TEF LRI, WRDT/N1 X%
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IBETICIE. TSI URNTCHEALEOERLF—7—RE2FERATIHNELHD
£9, ezl 75v I URMNADT/INA XIZdevnode ¥ —T— REFEALIHE
I&. devnode ¥F—T—RZFHALT. 75vI U INIH DT /N1 AD—EB%Z R
L£Y, devnode*F—T7—FRZFERAL. TNSD—EDT/NA XAZ wwid F—T— R ZfE
BLTHATRZET. TNARETSYIUIMIANG ZIETE A, 5l
FERFICDOWVWTIFE, 18818 MFEVILFNATNAZDTZ v ) ZMb) #BRLTL
J ke A

multipaths
BROTILFNITNARDBREZIEEL £9, BARREZTR—FLTULWRVLEREZ
BRE. CNBSDMEICED. BRET 71 ILD defaults B &V devices T > 3V TIEE
SNTERLEZEZTINE T,

devices
BL2OXL—U0Y FO-—SOREZIBELE T, CNODEICEKD. /RET 71
A®D defaults o> a > TRESNIMEALEZTEINE T, 77+ ETETR—b
TNTVWERWI ML= T7LA2FEBLTVWRESIE. devices TS 3> %1ER
LT, EDOT 7 REZEETZECHNTEZT, CNHDEIK. BLXDTILFIN
ATNAADEREICED EZSHAETT (F—T— FTENDFFAI SN TLNIL),
FHICDOWTIE. DU O ZBRBRLTLETL,

e 1891 TaA—H7T7L Y RFUKXLIFFIGDEE

e 18.14.618 TIBMZT /N1 RADT 7 #)L F&RE

18.6.3 /etc/multipath.conf7 71 ILTDOYILFNRALZwY 7w
PADLE

/etc/multipath.conf 7 7 1 ILDERR E T IXMEBEZ T o T=3H5E. 7 71 IILEREFET BMEIC
ZEABHNICITERAINEFEA. EY Ty TD TRSA4ET] Z21ToT. TYILFNARD
Ry TZEBHT BRI, XILFNREY b7y 2RI E2ENTEERT,
=N R7AYT T ROKSICAALET,

tux > sudo multipath -v2 -d

COARVEBICEDTNAZANRRAF v TN, ZEEZII Y LI EICEY 7y THY
DESICHRZDDPRIINET, /etc/multipath.conf 77 MILEMBEL TR A ETEIT
SIS, BERID(FIET 7 AILED)RILF/INZAERET. multipathd T—EVH T TICE
TEhTVWBZrZzaiRE LE T, ZEARICEEINBITNE. ROFIEICEAF T,
HEAODFZUATICRLET,
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26353900702796769
[size=127 GB]
[features="0"]
[hwhandler="1 emc"]

\_ round-robin 0 [first]
\ 1:0:1:2 sdav 66:240 [ready ]
\ 0:0:1:2 sdr 65:16 [ready ]

\_ round-robin 0
\_ 1:0:0:2 sdag 66:0 [ready ]
\_ 0:0:0:2 sdc 8:32 [ready ]

NZRIF BEEITIN—FTIIN—FbtEnExd, —EBIC1IDDBREITIN—TFRETNT7IOT+
JICBREINE T, 70T 7 /7071 TEBZETILET BICIE. IRTONZZRFLY
W= LET, POT7147 /NNy THEEZETIVET 3581 ML TF7 o070 7ICL
BOWNIZEBORDOBEEIT IINL—FICIRDDITET. Thidk. BE. 7/\1 ARERICEE)
BICITThNE 9,

HA LT, IEFR. JIL—7ATOI/OBRODICERINZRTJa—ILRUS— B&
VBBEEIIN—TONZIHRRRINET, oo ENRIHLT. ZOYET7 FL X (KR
MR —=w M LUN). TINA R/ — KRB Xy — XA FT—BS. BLUVREHNTRRS
nExJ,

RSAERITTRRILANILDOVIZFERATEZCICE 2T IRTOBHINI/INZ. TILFIN
A BLUTNA AR Y TZRRTEEFT, WNDEKLUTNAI R/ —ROB\BHTIT w1
AMEEINT=TNA IADRKRREINET,

2D ®MQlogic HBA%Z Xiotech Magnitude 3000 SANIZ###t L 7=64E »v LSLES 11 SP2H —/\T
D-VIHADFZ. RICRLET, FlEfE< T35 BRIV ) O—EBIFEEINTVE
ER

tux > sudo multipath -v3 d

dm-22: device node name blacklisted
< content omitted >

loop7: device node name blacklisted
< content omitted >

mdO: device node name blacklisted

< content omitted >

dm-0: device node name blacklisted
sdf: not found in pathvec

sdf: mask = Ox1f

sdf: dev t = 8:80

sdf: size = 105005056

sdf: subsystem = scsi

sdf: vendor = XIOtech

sdf: product = Magnitude 3D

sdf: rev = 3.00
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sdf: h:b:t:1 = 1:0:0:2

sdf: tgt node name = 0x202100d0b2028da

sdf: serial = 000028DA0014

sdf: getuid= "/lib/udev/scsi id --whitelisted --device=/dev/%n" (config file default)
sdf: uid = 200d0b2da28001400 (callout)

sdf: prio = const (config file default)

sdf: const prio =1

[...]

raml5: device node name blacklisted

===== paths list =====

uuid hcil dev dev t pri dm st chk st vend/prod/rev
200d0b2da28001400 1:0:0:2 sdf 8:80 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28005400 1:0:0:1 sde 8:64 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28004d00 1:0:0:0 sdd 8:48 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28001400 0:0:0:2 sdc 8:32 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28005400 0:0:0:1 sdb 8:16 1 [undef][undef] XIOtech,Magnitude 3D
200d0b2da28004d00 0:0:0:0 sda 8:0 1 [undef][undef] XIOtech,Magnitude 3D

params = 0 0 2 1 round-robin 0 1 1 8:80 1000 round-robin 0 1 1 8:32 1000
status =2 00021A0108:80A0EO0108:32A0

sdf: mask = 0x4

sdf: path checker = directio (config file default)

directio: starting new request

directio: async io getevents returns 1 (errno=Success)

directio: io finished 4096/0

sdf: state = 2

[...]

18.6.4 /etc/multipath.conf7 7 1 ILOEZEZEAHL =X ILF/N
AR Y TOEF

/etc/multipath.conf 7 7 7 JLICW T ZZEIL. multipathd DERITHIFBEINICHKD £H
ho BEZITOT=H. 774N EREFELTHL. ROOAY Y FERTLT. EERARZER
LTYILFNARY TEREFHLTLIEETU,

1. REDEEZBAL X,

kd

tux > sudo multipathd reconfigure

2. dracut -fZETL. YXTLLEICinitrd I X—CZBIERLTH 5. BEFHLTE
FARABEZBEMICLED,
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18.6.5 WWIDDHERk

BRB3NZALEDTNA RZHAT 37D, TILF/INRIE. FFT /N1 RUZH L TWorld Wide
Identification (WWID)ZER L X9, 22DT /N1 A/NXAOWWIDAE L THBH5E. TNS
BRILTNA RZRTHDLEEINE T, PTZELVERIHIBEZRE. WNVIDDOE
BAEZZEBELBVWCCZEHH L ET, sFlICDWVWTIE. man multipath.conf ZEHRL T
<IETL,

187 R—U>J, [FHB1750. E5LVT7z—ILN\wY
JRBDTT7 IR —DERTE

TILFNRIODRELBIZIZ. ARL—YORATLEY—NBOOIXRI T ETMESEE
RETEELTT, EXLVWT 7 MOBEIEIF. T—N\DREZ>FZOVDH—N\H. EAIH
MO SIAEAAD /) — KM E>TELBD XY,

AR R7O =N L TIILF/INRI/0%Z 8T BB1E. no path retry DEREICK
D, Y=NDARL—F1 VI RTFL%E, ||OTS—DZEHSHRERRDRETZZH
TEFEI, CORTEICED. XyE—JREIILFNAD T =LA —N—DRETZETHS
TR AN N, ERRERIMMRIINE T,
SEMISRIRD/ —RICH L TIILFNRI/O%EMT % & FICiE. YILFI/INZATY
V=D T T—ILA—=N—=% FUHTBZ=DICIOBENRETNDILSICLT. IILF/INR
DT T—IA—N—"DEREINBZDZFLEBLTELELEIICTRELVWTLELED, VT REER
IBTIE. no path retryf&E%Z. AL =2 T ALANDESEHEDNIIBEIC. V5 XA
J—RHAUSRABRETOLRICEEST BI/0LS5—(/\— b E— FEFBED50%% #EiZ) % 5
BTB3LIIEETINENDDET, /oo NADEEICLDZI VY —ROEVRUEEITS
e JIUVFNROD T =Ny I EIZATILIRETDELWVWTL & S,
/etc/multipath.conf 7 7 ILICIE. R—=U 2T FEIT5. VT =NV IDT
T NEERIEETE D defaults T/ a3 UHEENTUVEY, devicezI> 3> T,
T4 —=ILRDREIEESINTUVARWGEIE. EDSANEREICT 7 4L FREVEHINE T,
T7AIRRETIE. UTOKSICAVYNTILEINTWVWET, N—VYF 514X LT /ete/
multipath.conf 771 ILZER L TR TS TonNoDfEZ EEZ LAVED. DR
ENERINE T,

defaults {
verbosity 2
# wudev dir is deprecated in SLES 11 SP3
# udev dir /dev
polling interval 5
# path_selector default value is service-time in SLES 11 SP3
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# path selector
path selector
path grouping policy failover

# getuid callout is deprecated in SLES 11 SP3 and replaced with uid attribute
"/1lib/udev/scsi id --whitelisted --device=/dev/%n"

# getuid callout

"round-robin 0"
"service-time 0"

# uid attribute is new in SLES 11 SP3

uid attribute "ID SERIAL"

prio "const"

prio_args "

features "o"

path_checker "tur"

alias prefix "mpath"

rr_min io rq 1

max_fds "max"

rr_weight "uniform"

queue without daemon "yes"

flush on last del "no"

user friendly names "no"

fast io fail tmo 5

bindings file "/etc/multipath/bindings"
wwids file "/etc/multipath/wwids"
log checker err "always"

retain_attached hw handler "no"
detect prio "no"
failback "manual”
no_path retry "fail"

}

R=U>T, 5175, LUV T z—INYIOFERICDOWVWTIX, 18.101E /W27 x—)L

F—=N—DR) - BREDFRE]
® polling interval
® no path retry

® failback (7 x—)L/N\v )

ICEBHDONTX—2EZBBLTLIETL,

/etc/multipath.conf 7 7T ILDEEHE. dracut -fZETL T RXFTLLEICinitrd %
BERLTH S, T—N\ZBESHL TEERARZEMICTIHENHD £9, FMlICOWVWT
1$18.6.418 [/etc/multipath.conf7 7 1 ILDEZEEZBERLI-TILFINATY TOEFH 1 B8R

LTLIET L,

R=DU2J, FET0. LUV Tz—INYIBOT T+ ERUS—DFRE
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18.8 IEVILFINATNARADT v XML

/etc/multipath.conf 7 7 JLICblacklist £ 7> 3>V BH. IRNTOIIILF/INRT
NARZ—BIZTEFEXT, WWID (wwid F—T—F). 7/\1 X%(devnode F—T—F).
FFTNAREAF(device €I > a V) Z2FERALTTNARET SV I UIMETER
Jo blacklist exceptions 2> 3>%ZE>T. blacklistZo> 3> THERALTWSIE
MRBUICEL>TI SV IV IMESTNIBREDT NA R L TRILFNRZEMICT B
EHTEFET,

Q FHETZ TSI I MLEE
TNARZTZv I ) AMLTBBRICHRET BHEIF. TWWID) F7zld TIRVA—
C8Mml TY, [ldevnodel IC&BTS v I URMUISHRELFHA, TNATRX/—R
EZEHZEEMDHD. T/N\1 Rz EBREHAT 2 EMNTIERICILIZAWVWHAS T,

Z4&: multipath.confd IE3RFKIR

/etc/multipath.conf Tld. ERRRIE—MIC THEI) T, ERKRRTIF. —RHR

XFHERRT BHBEICDAFBEN T, £fEL. IILFNRADIZERTEICIE. TTICS
FIEBRTNARERVA—ZRTERRBEHAFEINTVE T, ERKRITTHDIEREK
R*BRERTBDCIEITEEFHA. multipath -t TRIRSNBXFIDAERET B &K
SICLTLEETL,

BE. ETILFNITFNTIR

(hpsa. fd. hd. md. dm. sr. scd. st. ram. raw. loop BRE)IFERTETXI,
EZIE O—=AILDSATAN=R T IR Ty aT+a AVIIETILFNRIEHD £
Ao multipath TE—/N\IXTFNA XA ZERTI55I1E. TNE5DT /N1 X% blacklist 7
avitEed L £,

Q xie Eii
F*—7 — K devnode blacklist (&BEIEEN. F—T— Fblacklist ICfSH D XL 7

SUSE Linux Enterprise Server 12 Tld. glibc CTIREIN TV R ERKENERINE
To FEOXFHI—HIEBICIE. . """ cianc " ZERAITIHNELRDHD £7,

7 ZIE hpsa RZANHASEO—NILTNAREFTRTDT LA %Z. multipathiZ & 2 EE
MEALTTSY IR MMIEHESRICIE. blacklistZo>a>ERDESICEEELET,
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blacklist {

wwid "26353900f02796769"

devnode "~(ram|raw|loop|fd|md|dm-|sr|scd|st)[0-9]*"

devnode "~sd[a-z][0-9]*"
}
TLA2ETEHELS. RZANDEDN—T4>a>iETzTd v I VRAMET B EHTER
Fo T RIF. ROERKRVEZFERT DL PLAEETIERL cCissRZANDE5D/N—
T42aYrEFETIvIIVRIAMETEERT,
blacklist {

devnode "~cciss!c[0-9]d[0-9]1*[p[0-9]*]"
}
BEDTNARZATZ2TZv I VRAMETBICIE. TZv I U Mldeviceto>a>%
EBMLT. F—7—FKvendor & U product ZEFEAL £

blacklist {
device {
vendor "DELL"
product ".*"

}

blacklist exceptions 2> 3> %fFE>T. blacklist £ > 3 > TEALTWBIER
RBFUCE>TITFZVI VA MESNIEREDTNA RS L TIIILFNRZBMCTETF
9o WWID (wwid F—T—R). F/N1 X%(devnode F—T—R). F£LIFTNATAERALTS
(devicet 7> aV) AL THAZEMLEFT, I RBITEZITNARZEZT v I
AMELIECEERILAETIEREIZIVENHD XTI, D2FD. widFlAEwwid TZv o)
A MIBEBREN. devnode FI94E devnode 7T w7 ) A MSERIN. T/N1 XRA1 THISN
ETNARRAT TSy ) AMTBERINE T,
fce ZIE BERVEDTNA R A THERBB 3155 BRNOTNARRZA AR LT
IWFNRZBMMITEET, TORYADTNA XA TFTFRTZ blacklist EI > 3 Vi
SERLTITS v IR MELTH S, blacklist exceptionsZ¥ 3 >ildevicetto 3
CEEML. BRDOTNAXARZA LI LTIILFNRZBMICLFT,
blacklist {

devnode "~ (ram|raw|loop|fd|md|dm-|sr|scd|st|sda)[0-9]*"

device {

vendor "DELL"
product ".*"

}

blacklist exceptions {
device {
vendor "DELL"
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}

product "MD3220i"

blacklist_exceptionsZ B L T. HEDTNA X L TDATILFNIZBMITR L
HTEEY, fi:

blacklist {

}

wwid " k"

blacklist exceptions {

}

wwid "3600d0230000000000€13955cc3751234"
wwid "3600d0230000000000€13955cc3751235"

/etc/multipath.conf 7 7T ILDEEHE. dracut -fZETLTIRXATLLEICinitrd%
BERLTH L. U —N\ZBEEHL TEERABRZEMICTIHELNDD T3, FHICOVWT
($18.6.418 [/etc/multipath.conf7 7 1 ILDZEEZBERLI-TILFINATY TOEFH B8R
LTLEET L,

Hilgg&ld. multipath -MLOY Y RZEITLTH. O—ALTNARETILFNAIY T
ICDRAMENFEA,

S

226

JEE0: find multipaths7 7> 3 > OEH

SUSE Linux Enterprise Server 12 SP2& D RILF/INRY —)LIE. /etc/
multipath.conf @ defaults £ > 3> TA S>3 find multipaths ZHHR— K9
B3LOICBDE L, TOF T avid. ILF/NRE multipathd By /NZAD1DFE
FTDTNARICIILFNAIRY TEZRELBVWELSICLETEHICDOWVWTIE. man 5
multipath.conf ZEBR L TL7ZT V), HEDHKRETIE. CNicL->T. EEENO—
AISATAT « RV EDT VIR NIV MU ZERTB2FBEES ENTEE
ED

find multipaths 7 7> a3 VRT3 —REFMESITIN. REDHDFT, F
. YRTLDT— FHEMEL TERICAED T, ROD2LITRTOT/NARIZD
WT. ZDTNARI2DBDNRADEFEETINESHEHERT DD IRTOTN
AZAPBHEINBZETT—bODy VDR LABITNEBRS BV S5TY, IHIC.
7= hERHI—EBDNZADA T LTWD, OERTARARICE > TWLWED T3 L.
FENRET IO HD FT, D2FD. TNA R VITINIATNARE L TR
BRHINTTZ I 70 7S, BTHONIZEMTET R RBZEEMDHD 95
find multipaths (&, WWIDH—E I NIE. /etc/multipath/wwids ICc—E&ElZ I N7z
TINAREZEITRTIIWNFNZATNAREAELET, Chid. find multipaths =]
HTEMICTBHZEICEETY, wwids7 71 ILICIZBIFDO IR TOIILFNRI Y 7
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(VT INARY THEO)N—EBICTNTWVWB 7. /etc/multipath/wwids Z HIBR
FIFBELBWVRD. COF T3 B ML TOEMRIIHD FHA. IILFI/INR
IW—=bT7 7N AT LEFDOSANT — b X T LATIE. ¥IEARAMT 4 R0 T771)L
AT LEDET /etc/multipath/wwids DEIHADMEIFIND L SICLTLIEET L,
FroHBdr. find multipaths ZERAT 3 L @ERITITH. SUSEIF. TNETERERIC
BUNCRESNIET VI VR NET SV I ) A MNINZES T 7 2L MREZ HEID
L,

189 I—HT LY RURFLIIHBDHFRE

TILFINZATFNA RiE. ZTOWWID, I—HT LY RUBEH. FIXZFNICEO Y TR

ZTHNINZET, /dev/sdn B LY /dev/dm-n DFERDT/NA X/ — R&iE. Bicdiop

ICEDZAREMENH D, BRIERZTNARICEDHTENZ I CICHEDET, TNTAD

WWID. 2—H%7T7L Y RU%. BLUVH%IE. BEFOBICHEDLSZ <. T/N\1XDH
BICISEELWAHETY,

O == XENBRETOEROHE
/dev/sdn B XV /dev/dm-nFERDTFNA R/ — R&E. BESHRICEEIND08EE
PHBDT. WILFINATNARIE. TEOWWIDTERBIZ e x#ERLExT, £
BEIFICT N RE—RICHNT 370120 WWIDICYy FeSnfza—H4 7L >R
BEEIFHBEFERATZICHTEED,

RDETIF. /etc/multipath.conf 7 7 A ILADTNA RIERTETET/NAXBDH
A ICDOWVWTEHBELTWE T, multipath.confEREDHICDWTIE. /usr/share/doc/
packages/multipath-tools/multipath.conf.synthetic 7 71 IILZ BB L T\,

 18.4: TFNRAFNA ZBD 21 T DB
2AIOS17 A

WWID (5 > 1) 7 JLWWID (Worldwide Identifier)iZ. ' O0—/NJLICEE £7-
pESIAN ISIEEETH D EEFRAESNIETILFINITNA ZDHRFT
Fo NILFNRIBTHERINS T 7 4J)L bIE. /dev/disk/by-
dTe0 LI MUICHZHBI=Y bDIDTY, Tz zxIE. WWID
1’ 3600508e0000000009e6baa6t609e7908 DT /N1 X k. /dev/disk/by-
id/scsi-3600508e0000000009e6baa6t609e7908 ¥ EREH TN TWLE T,
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2EIDRA1T FHEA

A—H4TL > /dev/mapper 74 LI FURDTNAZAIYN—SILFINZADTINA

oY 23, WEIZY FOIDHERLET, ChE5DIILFNITNAR
$ald. /dev/mapper/mpathNFERZ AT 21— 7L > R L&A
T9(fce zlX. /dev/mapper/mpath0)e CNEDHARFIIE. /var/lib/
multipath/bindings 7 71 JLZEA L CUUIDE I—H T L > R 7R%4E]

DEEMTZEH T 5D T, BEEHDAERI T,

illE B, JO-—NILICEEREFEITH D, BEEDNTILFNITNA
RICRMHEL X, A&k, WWIDEZ—HT L > K7 /dev/mapper/

mpathN &ICEBHRL £,

user_friendly_nameZz A L TLW3HEIE. AlfZmpathNnFEINICEKRE L
BUVWTLEE W, mpathNFERKICT 2 2. BEIMICEIDETon/za—%
TLYRURLFHEEL. TNA R/ —RBELL AL RZAEEMDH D £

ER

/etc/multipath.conf 7 7LD O—NILRILFINAA TS 3

> user friendly namesid. YILFNXATFNAADAI—HFTIL Y R)GDERZBEWNE

ISEMICTBDICFERAINE T, COF T arhno (774 R)ICEE

INTW3iE

By VILFNRETNARZBE L TWWIDZERLE T, COAF T3 hyes ICRESN
TW3BEIE. /var/lib/multipath/bindings 7 7 T ILAMEA TN T, mpath<N> R DK
FNTEBOLRID. /dev/mapper T4 L7 FURTTNA RICEIDYHTENET, /etc/
multipath.conf 7 71 JL®D bindings fileF /> 3 >%ZFEHT 3 L. bindings 7 71 JLIC

REDGFRZIEETEX T,

/etc/multipath.conf 7 7 IILDFO—NILIILFINZAF T a > alias &, T/N1 RICH
FIZEATRMICEID HTAOICERINE T, HBPTILFNITNARIRESNTWVSE

BlE. WWIDEFIA—HTL Y RUADRDDICEDRIRIMERETNE T,

user_friendly names 7 /> 3 > OFERIE. U TOKRRTIIHEEZS ISR TAIEMLHD

9,

IW=FFNALRATRILFNRAZFEBLTUVWBRES:

SRTLI— b TNAZATIILFINZAZERPIC. user friendly names 423>
#Z(ERAY 3%51&. option, the user-friendly settings in the /var/lib/multipath/
bindings 7 7 A IILDIA—HTL Y RUFREN initrd ICHAAENE T, T/ ADiE
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MXPHIFRARE T BTAML—201yYy N7y TEZEELIZHZEIE. initrd RD/NAT >
Ta4 VTR EE /var/lib/multipath/bindings RD/NA VT« VI REICHAF—EHHE
L%,

EBHE N >T1 2T DFR—K

initrd & /var/lib/multipath/bindings /N1 VT« VI DBER—EIZE. T
NARICEEBS TRV ERAV RHEIDETONZ LA HD. ZDHFIE.
T7AINDRTLDEEL. T—2BKRbNET,

COREZEEY BICIE. Y RTLIL—ETNARICT T 4L EOWWIDREZ R
BIEEEELET. YRXTLDIL—FTNARICIE, BBEERLTRIAD FEA,
TNARBNERBRB D BB HRZFERTI L. A—RILDARVRZIU%
BLTRILFNRLBZ S —LLRICRA Y FAFTTHEHNTERCLBDET,

MoON=—Fo>ardslvarel o> 354!
user friendly names & 7 71 ILDT 7 #+ )L b DI&MAZATIE. /var/lib/
multipath/bindings T9, /varT—ZXW T XATLIL—bFTNAZXLEIZHL, CDT—
REDON—T12a>hBNIY MTBIHEIEF. JILFNILEBOEY b7y TE
IZbindings 7 77 IILZFIBTE£H A,
/var/lib/multipath/bindings 7 7 M)\ Z X7 LIL— T NA XA TEHRL. YILF
NZATBETEFZLSICLTLIETV, ChiE L RIF. RDFIETEITTEEXT,

1. /var/lib/multipath/bindings 7 7 JL% /etc/multipath/bindings [CT8&NL
x9,

2. COFLWFIC. /etc/multipath.conf @D defaults £ >3 VIlH
% bindings fileA >3 %Z&RELEX T, i

defaults {

user friendly names yes

bindings file "/etc/multipath/bindings"
}

TINFNZXDinitrdicEFNTVWBIEA:
SRTLIL—=ETNAZDBTILFNREICBRWVEETH. IILF/NAD initrd ICE X
N3ZEHHBODFT, CNiE. Tce zIE. AT LIL—bFTNA IDWMEIZH 35S
ICREC D £, user friendly names # /> 3> FEHAL. YILF/NZAD initrd HIC
H3HEIE. INTA—X multipath=off TT— L TRIEZERL TS,
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CNUCED DRATFLT— MR initrd N TOHIILFNZIDERICHED FT, X
FTLT—rEIE. T—FX2) 7k boot.multipath LU multipathd IC& > T VI
FINRILBEBNCTD N TEET,

HA S ZATRIILFNRNBEZITS5IBE:
SEHICDWTIZ18.9.118 THAY S ZARICEBITBTILFINZATINA ZAD4EI] Z2BEBLT
12TV,

A—HITL Y RUBREIZEBMNCTEH. HBZIEET S5HE:

1. root$5MHEEERAL T /etc/multipath.conf 77 M I ETF XA MITFA XA THETET,

2. (AF>3a>)/var/lib/multipath/bindings 7 7 T ILDBARAZZEEL £,
KRENXE. IILFNZADMBNREZBDIIZZENTEZVRATLIL—TFNAIRE
ICEETIRENHBD XY,

a. /var/lib/multipath/bindings 7 7 JL% /etc/multipath/bindings IC#ENL
F9,

b. COFLWISATIC. /etc/multipath.conf D defaults Eo > 3 IlH
% bindings fileA 7> 3> ERELFT, i

defaults {
user friendly names yes
bindings file "/etc/multipath/bindings"

}
3. (7> av. EEE)I—HFTLYRUVBDEMICT S:
a. defaults o> a> e 2R LEMZIEOX> MEL X T

b. user friendly names Z7 /> 3> %ZIEQX> MEL. RIZ. EDfEZNoH SYes
ICEBELET,
fB:

## Use user-friendly names, instead of using WWIDs as names.

defaults {
user friendly names yes

}

4, (F 7> a>)alias A 7> 3> (multipath o> avilH3)=FERAL T, MBOTN
1 RBEEEL T
fi:

## Use alias names, instead of using WWIDs as names.
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multipaths {
multipath {

wwid 36006048000028350131253594d303030
alias bluel

}

multipath {
wwid 36006048000028350131253594d303041
alias blue2

}

multipath {
wwid 36006048000028350131253594d303145
alias yellowl

}

multipath {
wwid 36006048000028350131253594d303334
alias yellow2

}

O == wwNe s LwwiD
/etc/multipath.conf 771 ILRATTNT RDLEEERT DEEIF. HITH
TN ZDWWID (3600508e0000000009e6baabf609e7908 4 ¥ ) EfEA L. £
DODWWNIZERLABWVWESICLTLEEI V. WWNIZ. T/ XIDORVIDXF
#Ox CEBIHZ £9(0x600508e0000000009e6baabf609e7908 72 &),

5. EERBZ®RIFL. 7717 ZBALE Y,

6. /etc/multipath.conf 7 71 ILDEEHK. dracut -fZERTLTIRXTLLE
ICinitrd ZBER L TH'D. T—NZBEEBL TEFRABRZEMCTIHENHD £
T, FHAICDULTIZ18.6.4178 [/etc/multipath.conf” 7 1 LOZEE#EA L=< ILF /N
Ay TOEH) 2BRLTIEEL,

LUNTs L2 b 2% ERT 358157 2 ISSANEEEZFRL TR ML —CDN—T+
a3 VETHO>TVWRBERY). nkfs. /etc/fstab. CHERDT7 TV — 3> RIS, /
dev/disk/by-id/xxx EVWS&BIZFEHRAT N TEF I, N—Tr>a>THREENT
NA RE. TNA RZBDEBIC part<n> DI INE I (/dev/disk/by-id/xxx _partl 7
)o

/dev/disk/by-id T+ LT U TIE. JILFNZRDT Y TRIBH B ENT-T /N1 XE. dm-
uuid* B E 713 BU%(/etc/multipath.conf 7 71 ILATHIZZEID HTTLWBRIHE)TRS
NET, scsi- BELUPwwn- DT /N1 R&IE. FDTNA INDYEBHNIEZRLEFT,
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18.9.1 HAYV S RXRRICHBITBTILFINZAT/INA ZDEH]

UT%{T>T. YILFNZRTNAZADBITARTOTNA ABTRIL&BI THZEIICLTLE
eI AN

e UUIDERIBZFERL T, IILFNRTNA RDEEIHN. 5 AZADTRTD/ —RT
E—CHB3ELSICLET, flAIE. TRTODO/ —RIChI>2T—ETHIHBELHD F
9, /etc/multipath.conf 771 )%, /—RHSITAZADMDIARTD ./ —R
D /etc/ Tao L7 MUICOAE—LET,

o YILFINZADWR Y TENTNA RZFEBRT 3551, dn-uuidx B X 7IIR%%E /dev/
disk/by-id 7«4 LZ FURATIEEL. TN\ ADEE/NRA VY ARZ Y ZIFEELHEWVE
SICLFET, sFMICOVWTIE, (1891 M1—H 7L Y RUZELIEHNZDEE) | &
SRLTETV

e user friendly names #BlA F>a>%z. EWILBVWESBRELEFY, 21— 7L
YRUAIE/—RICEAETID. T AZADIARTD/ —RICEVWTT /NI RIZEL
dA—HTLYRUEDEIDETSNTIEWARWAREELH D £75

Q ixta—vILrrUA
ERICA—HFTL VY RDVZEFERTINENHBZBEIE. ULTOREICED. X TFT LA
EEDI—HILYRUZRE, JFXAHRDIARTD/ —RIZDVWTRE—ICTSRZH
TZETEY,

1. 12D/ — R _E® /etc/multipath.conf 7 71 JLINT.

1. user friendly names 84 7> 3 V% yes ICREL TEMICL £
TILF/INRIF. /var/lib/multipath/bindings 7 71 ILZEEHAL T, /
dev/mapper 7« L2 kU T mpath<\> DR T, T/\1 XITKFHIH D
BEED&FIZEIDETET,

2. (7> 3) bindings 7 71 ILICK L CRIDIBFAZISE T B I
l&. /etc/multipath.conf 7 7LD defaults T a3 IlH
3. bindings fileA />3 >%ZHRELZEX T,

T 7 # )L CDFFRIE. /var/lib/multipath/bindings T9%

2. /—REDTILFNRATNAREIARTHRELE T,

3. /etc/multipath.conf 771 %E. /—RHSITAZADMDIARTD ./ —
I\G)/etC/T‘r 1/7 I"JL_]E—L,i?'o
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4, bindings 77 I)%Z. /—RKH5E. ITAZHADMDIARTD./—RLE
D bindings file/NXICOAE—LF T,

5. /etc/multipath.conf 7 71 JLDEEHK. dracut -fZETLTRXTLLE
ICinitrd 2BEL TH'S. /—FZ2BEFHL TEEREZEMICT 2HED
HD FJ, FMICDOWVTIF18.6.478 [/etc/multipath.conf7 7 1 ILDEE % EH
LIeWIILFNAT Yy TOEH ) 2BRLTLIETV. Chid. #EZZITZIAN
TH/—RICEATNE T,

1810 NAXT7x—ILA—N—DRIS—EBXRED
=S TE

LinuxRX AT, A RL—=202 b O—SADNIDERS Z551F. SNIDBMED T

OvIFNARELTRRIN, TOFKR. 1DDOLUNICERO IOV I TFNA IDEET

BIIBDET, TNARAIYN—=TILFNIH—E XIE. BELCLUNIDEHDEHD/INX
T—RZRHEL. EDIDTHLWLWIILFNRATNA ZZERLE T, R 1DDIEY —
MESNFTET7ANFYRILDRA Yy F2NLT2D2OKR—F TR ML —2OY bO—FICHE
BLT2DDHBAZ H DR ME 4207 Ov I TNA A%58# L £ (/dev/sda. /dev/

sdb. /dev/sdc. /dev/sdd)o T/NAAIY/N—TILFNIAH—E XL 1207AvIF
N1 X /dev/mpath/mpathl Z{EF L £9. CDT /N1 XiF. BEHIRLT4DD 7Oy o757 NA
AN L TI/0ZBREBIEEL £,

AKETIF. TFx—ILA—N—DRIV>—ZEBEL. NAOEBFRIEAUZFRET SHEICDVT

SHBAL £ 9, /etc/multipath.conf 7 71 ILDZEEH. dracut -fZEITLTURTFLLE
[Cinitrd ZBMER L TH B, T—N\ZBEEHL TEEABRZEMICTIHENH D LICE
BELTLETW, FAICDWVWTIZ18.6.478 [etc/multipath.conf7 7 1 ILOZEEZERAL =Y
IWFINZZy TDOEH Z2BRLTIETL,

18.10.1 NZXDT7T—IILA—N—7R)S—DHETE

multipath OV R%Z -p A P23 AHSTEALT NRT =LA —N—KR) S —ZHRE
LET,

tux > sudo multipath DEVICENAME -p POLICY

KOR)S—FAFS3>DIDT. POLICY #BIHZ £,
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5 18.5: MULTIPATH -POAR Y FDT I —=TFRY O =FT gy

BA

ﬁll

RUS—FT> 3
%

failover (Zxz—JL (T7AINBMEBEEII—TFLIZIDD/INR
*—15—)

multibus 1DDEBEESTIL—TAHICTRTD/NR
group_by_serial BHINED ) T7ILESTCICIDDBEETIL—T

group_by_prio NRAEBEEBICICIDDBEES I —TEBEREIFZ. -7
AJSLTRESINE T, ehoo7OJZ 4l JO—/N)L. 3
hO—52%. FREVILFNRZEDA T3> LT /ete/
multipath.conf FRIERE 7 7ML THREINE T,

group_by_node_nam@—+4'v b/ —RBHTCICIDDBEEITIN—TR—Tv b/ —R
%%, /sys/class/fc transport/target*/node name(Z 7 T v
FEINEXT,

18.10.2 T x—I)LA—N—7HKRD) I —DFEFE
TNARADT T—ILA—=—N—R)>—E. FHT. /etc/multipath.conf 771 ILICA

NTZREBELRHD FT, IRNTOREEA TS 3 >DAFlE. /usr/share/doc/packages/
multipath-tools/multipath.conf.annotated 7 71 JLICHD F£75,

18.10.2.1 B4.EVI—TrRBEDIEE

BREZIL—TIE. ACYEBLUNICBT 2/NADOL Y>3 > T, T74I)L LTI 1/0
& JIL—THROITRTONZRLEIZTT Y RAOE VAR TR INE T, multipath O<Y
> Ri&. SANDpath_grouping_policyfREICE DIV TEDSANOZLUNC L2, BEIRICE
EETIL—TEERLFEFT. multipath AX > R, FIL—THDONIEICTIL—TDENR
Ex#iIeahtET. COTIL—THTSA4TUNRELET, SAEINIENRDEVIIL—
TR TSAIVITIN—=TFTd, T5ATVITIN—THADITRTD/NADKHT B, RICED
BWMBEEI I -7 o710 TIZHEDE T,

INZIEFREE. NRICBIDETONEBRETT, EAFWVIEE. BEENS<ARDFT, /N
AT CICBEEZEIDETAICIE. ABTOT S LPMERINE T, FREDT /N1 RIZBEL
T. ACEBEEONZANELCEBEEIIL—TICELEFT,
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prio &ElF. /etc/multipath.conf 7 71 )LD defaults{} £/l devices{} £ a > T
FAL %Y, multipath{) €7 > 3 > DMERID multipaths ERICIEE SN TV IHBEIE. B
BOSBICERINE T, prio{TT. PrioritizerbMeE I NFE 9, PrioritizerH'5 | ENE X
T3HE. TO5|8II21TED prio argsF—T— R THEELE T,

TI2xNMEI2aVERERTNA LIS 3> DprioftE

prio
NABREDEEZIRIET OIS Prioritizer 7O S LEIBEL £, MEIL.
EEORERICFERTZIRDODNRIIN—TZRET 3D, TEhEhDNZTIL—TFIC
FLTEFINE D,
$87E L 7=Prioritizer C5 | DMK BLRIZA . prio args ¥ —T—REFEAL T, 5|#%
BELET,
prio¥F—7—RZIBELAHWVGEIF. TIRTONZADEFICEDEXFTT I DERE
|& const T. prio args DFREICIIEDH D £H A

prio "const"
prio args ""

Prioritizerd 7045 S LBlICIEZ. UATDHDOHH D £7,

Prioritizer7A4 5L  EiEH

alua SCSI-3 ALUASREICE D W TN RBEEEZERL £95

const TRTONRICECBEEZERL £T,

emc EMC7 LA DNRBEREZEMLFT,

hdc Hitachi HDS ModularR b L= 7 LA DNRBREZERK
LE,

hp sw TIT4T| A2V NAE—RDCompag/HPO> bO—5®D
NRABREZERLET,

ontap NetApp7 L1 DNRBEREZERL £75

random NAZEICT VA LB BEEZERLET,

rdac LSI/Engenio RDACO Y FO—Z DN DEBREZER L
ER
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PrioritizerO04 5L  5iFA

weightedpath prio_args ICX 9 25| A TIEE LIMEMEBICESWVWT, /X
ABEETERL X9,

path latency prio args ¥F—J—RTHRETNTWLWB LTV 7ILT

DZLICEDSWVWT, XXADBEEZERL X,

prio args 5%

NI, 51K E L T BPrioritizer7OJ S LD TS, IFLAEDprio 7OT 5 L
TlE IBIIFETY, 774 MERZHD FHA. fBIE. prio DFRE L. Prioritizerhk
DFEOVWIT IO ZRBEETEINEIMTIELD FT,

weighted
7 #—L [hbtl|devname|serial|wwn] REGEX1 PRIO1 REGEX2 PRIO2 DfENMNET
7.
RegexTld. SCSIHB:T:.LER(1:0:... 5K TU™:0:0:. %)z, NMEBE CHICFERT ZIHE
PHDET, CZT. H B T, LIdENZEN, TNALRDERA R NAL B—=Tv
BELUPLUNIDERLF T, Fi:

prio "weightedpath"

devname
Regexid 7 /N &R T, fl: sda, sd.e

serial
Regexid> ) 7 IILESH LTI, fl: *JIFR*324.multipathd show paths format %z 1
IURZFEALTOUTZIESZEERL X I, (multipathd show wildcards Tld. T
RTD format DTAILRA—RHBRRINET, )

alua
exclusive pref bit BT /N1 XL TREINDHE(alua
exclusive pref bit). preferred pathEw bty bZHFHONXIFBICHBD/INRST
IW—TRICBED XY,
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path_latency

path latency Tld. UE—brEO—NILOEEDASL—FLADRICEZA TD
N—ROTT7ZERITIHBRIC. CNSOT7LABOLATUSZABLEY, BEF.
DE—F7LADLATUOIEELSBITED. LATUIZRELTENSZHEWVSE
DIFZ e TEEYT, ZhUliEio num=20 base num=10 & WSTEXDERT7HHRET
ER

io numid. IRED/NRICHEEICIXE INDFHAIAAIOK T, FHDODNALA TV
ZHABRTBRIHICERINE T, BIAMEIF2~200DEDEKLTI,

base numid. BRZEBLIEMNEDENTZHICERINIWNROEKRTY, %
EIZ2~10DBDEH T, mAFEL 17> 1EI£100s. =/ NME1IPsTI, Tt X
IE. base num=10 DFE. NRIINZALATF>Ih <=1pus. (1us,10 ps]. (10 ps,

100 ps). (100 ps,1 ms). (1 ms,10 ms). (10 ms, 100 ms). (100 ms,1s). (1s,10s).
(10s,1005s). >100 sDBHETIL—FIZTIL—FLETNZET,

TILFNAEH

TNA R T BIILFNR/ODEEZFIET BICIE. IILFNRABUEZFERLET, X
TORILFNZATNARIHL T, T7AIL L LTEBYRIEETEET, £ HBVILTF
NATFNARCDAHERTZEMZ. TOTNAXABADIV )%, SILFNARET 74

LD multipaths T a > TIERRT A E T, BBEITAEHTITET,

user friendly names

WWID(world-wide ID)Z 9 5 h. F7cld /var/lib/multipath/bindings 7 71 JL
EA L CKENTEB A% % /dev/mapper/mpathNFER D < ILF /N R F /N1 RICE|

DETZMMEELZF T,
CDFTTaviE. devicestErParEBLUmnltipaths o> a Y TERATEE
ED
fig B
x (T 7 #JLE) /dev/disk/by-id/ ICTRENFT-WWIDEERA L
ER
yes REDIDDRHDIC. RILFNZATFNAZADIA)TREL

T A—HTLYRURLEZEBERL T

failback (7 x—JL/\v o)
IZ5—ICB2TeNADEEZERTIHNESHMEEL. NAY—EX[LERDIIL—TF
D7T=INVIDRAZIVTERLET,
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IS5—IlR2TNRIE BlIETZ . COREICEDVWTIILF/INZITIG/NZAD) X +
ICREINE Y, multipathld. BEEJIL—TzsHEL. 7714 UNIDEBEEN A
VHAVNZADENEBRZDE. 79T TREBEEIIN—T2EBELET,

[T B ]

manual FTIHIbe TT—ICR2T=NNADEEIFERINFEFA. B
EEH multipath XY FZRITL T BGNRACEBRES
W—T%ZFEHLET,

followover INZATIW—TFDRVDINADT I T4 TICHDZEZICOHE
7N YIEERTLET, CNICED. FIO/—RKH
TJx—I)lA—N—%BRLI-EEIC. /—RABEENICT T —
Ny IZEnNHEWVWESICLET,

immediate INZDEELES. TREBICNREZBMILET,

N INZADEIELT=5. NHRBICNAZBMICLET, 0D KE

WEBHEZIEEL TLIETL,

VDS ARBEBRNOTILF/INRICNTZ T —ILINYIDFRTEIF. YILFNZADT =)L
F—N—DOEVRZEITDT=0. manual ICT A =#HRLF T,

failback "manual"

O == #i
TIT—ILNNYIDEREICDODVWTIE. A FL—= X TLORVRICHERTDEDS
ICLTLEETV, R L= XFLRERNE. RELARTEDHELRD X,

no path retry
NZADBRERICERT 28FeEELE T,

g B

N multipath OY > R TRLTHIMZEILEL. NADITF—IZRKDB
FTOBRETHERELEF T, 0OLDKRTVEREEZIEEL T
<T12ELY,

J3AZTIE. 101 ZEEL T #5175 Z0EL. VY —
ADTT=NA=—N—%FATE_EHTETET,
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fE anEA

fail HRSRE(FB170 R L) ZHEEL £ 55

queue FHEI92FLELEREANIDERT 5 T TRAICHFERL X
9o

IS5 2 TDEETIE. /etc/multipath.conf 7 71 IILOBRITHRERE. fail £/
IF0ICTRCEEHELEYT, CNICLD. X L=—UADERDEDODNIZBEIC. U
V=Z2DTT—IA—=—N—DERIDFT, E5LBVNE. XvE—2DFET5CY

V=D =LA —=N—D1TRAEH A

no path retry "fail"
no path retry "0"

O ===
BRTREICOWVWTIE. A FL—U YR TFLORVRICHERTDILDICLTLE
TV ARNL=UOXFLDERBNE. MELREREDHELEDET,

path checker
INZDREZHIFIL £

fa

%II

BA

directio B0 ORVIIDE I R EFHAHIAH
9, DASDT/\1 RDIFE. BETT,
BEEXvt—2% systemd Py —F L
ICECERLEI( IMEEH T Ry« BITE
Mjournalctl:systemd> v —FJILDI T
)] ZBRLTLEETWL),

tur FINA XL TSCSITFR A=y b
L7 ARV RZEHEITLET. Chid
LUNICK > THR—FENTWVWBRIBED
WRZLETT, COIXY R, FEER
IZ. systemd O v —FIJLICA v —
TEEALEFE A
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fa

CUSTOM VENDOR VALUE

path grouping policy

%II

BA

—EBDSANRY RIE. HRAZLA T3>
¥ L CTpath_checkerz gt L TWLWE 95

® cciss tur: HP Smart Storage
ArrayNONZADREZF v I L&
Jo

® emc clariion: EMC Clariion®
EVPDR—20xC0Z2o T LT/NR
DOREZHFILF T,

* hp sw: Active/Standby” 7 — L
Jx7ZHDOHPR ML —7LAD
INZADIRE(T v I Ao, £eld
d—XM)%EFzvILET,

* rdac: LSI/Engenio RDACR kL —
A bO—5D/NAmp REE
FrvILET,

FAEDOAY FO—SWRANEBRBTILFINZATNA ZADINZAT IL—FR) S —%35

ELET,

fE

Jx— LA —/\—

multibus

group by prio

group_ by serial

240

%II

|

(T 7AW B)—EIZ1DDNRAFEIFERAINZ L SIS, BRES
IW—FTEIC1IDDNRDEDHTENET,

TARTOBHBENZADLDDBEETIN—-TICEENET, b
S74vIDN JIN—TRHDT VT4 TIHENZIITRTICE>T
BEPHINE T,

NRABREEI IS, IDDBEAETIL-THEELET, B

CEBEEDONXIIECEBEETIL—-TICBLET, BEEIIN
BTOTSLICE>TEIDETOENE T,

INZADSCSIZ—4y b ) 7IILES(O>bO—5/—RD
WWN) T IL—FLEnZE 7,

Tx—IIF—=N=R)—DHRE SLES 15 SP3



fa

%II

BA

group by node name Z—%7vw b/ —RZEITLIZIDDEBEETIL—THEIDEHTS
nNEkd, —7v b/ —R%&ldE /sys/class/fc_transport/
target*/node name|lC7 TV FINFET,

path selector

BEPBICERTSANRELI727IILd) A LZIBELE T,

fE BL]

round-robin 0 BEEBITIN—THOIRTDTIT4 TNRICED NS T1w
JDRBUCERINS&E9E7)L 3 X Lo

queue-length 0 least-pending7 72 3 > L[ERRIC. /NR ETEITHODI/ODE
ICEDL . BNaRIEEE,

service-time 0 (T 7 A4 R)BREICRE > T, NXLEDI/O%FAE T 30— XBE
BICED BEOBEE,

pg_timeout

NZATN=TDEALTY FNUIBZIEELE T, EZEEIT S LIFTETEEA. RNED
DT 7 AIEDRESNTUVETD,

polling interval
1DONRAF TV IHATINDETHSREIODNZAF Ty I A7 ILOREE TORE
. MBEATEELX T,
0L D RFVEHERZIBEL TEIW, T7 4L MEIF5STY, polling_interval DERE
ICDOWTE. ARL—S Y RXTLDRVAICHERTZDELSICLTLIET L, R L=
SRATLDELBNE. BERREDELBD X,

rr_min io rq
HEDODNRTIL—THDORONRITIDEZBHIIC. VIITAMR—=IDT/INA X-X vV
IN—-RILFINNZAEFERLT. HB/NZANIL—LTBI/0V IR ORIKEIEEL F
ER
OEXDKTVEHEZIEELTLIETW, T74J)LMEIF T1) T,

rr min io rq "1"
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rr weight

INZADEATITOAEEIEELE T,

fig B

uniform (T7AILR)TRTONZIDRELCZ 7> ROEYARDEHT
PEZCISE 3

priorities BENZADEHIIFIE. INZADEBFEEICrr_min_io_rqEfE%Z #
ITEHETRELE T,

uid attribute
EBEDNZBAFEIRMET ZudevElE, T 7 #JL MEIZ ID SERIAL TY,

18.10.2.2 S rFOEYAEBEDEDHKE

ITRTDNZADTIT4 T T —EBOMEEIS—FEHDI/OZ IS 3 >DET.
= VADRDA =T INAICEENT B LSS, I/0ZREL £,

18.10.2.3 EBE—NZXT7z—I)LA—N—DHKE

BEEIFRDHELV (BOEBEWMED)B—NZIR RS OHF IS a IR LTTIT0 TICHED F
T MDNRIE. TT—ILA—N—IZEBTEEITHN. Jx—IA—N—0DOREFXTIIERHS
nExt Ao

18.10.2.4 SUrkrOEYABREDHAI/ONIDTIL—T1L

FBLEBEEEH ODEBDONADNTIVT1 T IIN—T2EBLET, TDTIL—TDITRTD/N
AR S—ICBDE. TNAADBBEEORICEVWIIL—TICTz—ILA—N—LET, &
IW—=TDITRTDONARAD, ZTYRFOEVYAROEROHT. > T70voO—REHBLE
ED

18.10.3 A#—4vw CNNRTIL—TDIEE

SCSIZ—4y FiR— I —FDRE(sg_rtpg(8) ) AV RZFEAL XY, FMICDOVWT
. sg_rtpg(8) DY = a7 ILR—JZBRBRL TSIV,
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18.11 JL—bFNA ZADTILFINRI/ODHTE

SUSE Linux Enterprise Server Tl&. DM-MPIO (T /N1 A< w/N\—<ILF/NXI/O)HMER
AJRETHD. /boot E/rootiC L THR—FEINTWVWET, £/, YaSTA VA F—FHAD
YaSTIN—TFT 1> a+ld. 1A =ILFDOTILFNAOBRMbtEYR—FLET,

18.11.1 A YR b—IJLEHCNILF/INRI/OZBRICT S

ARL=FTA VI RATLERILVFINATNARIZA VA M=ILTBICIE. YILFINZY T
FOTT7HA A M—ILERICRITINTUVWBAREDLHD £9, multipathd T—EVIF. X
FTLOA VXA M=ILEICBENICT V70 TICBEDEFHA, CDOT—EVIX. YaSTN—FT«
SAFTOVILFNADHEEAF T AV EFERITZCICL>TEETEET,

18.11.1.1 70T «14 7|7 0FT4 ITRILFINRAML—SLUNTA VR b—
ILBEICRILFINRI/OZBRICT S

1. TR = LRICHESNTEN =T 23 VREEECIF AN—rN\—FT1 237 %
EIRL F 75

2. \—RETA4RIRXAVTAAVEERL, "ZEREZ>EID) v L. BEIC. YILFN
ZADHFEEZEEIRLET,

3. multipathziE&#H L £ 75
YaSTH 7T« RV DBR*v>ZzMia L. FRAABEAYILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae65 2 &), 4L
. LPEDIIBIRTOXNRT /INA RUZHRED T,

4, INZEI) I LT 1 VRAM=ILEZHFEITLET,

18.11.12 7UOFT4 T /Ny TIINFINRRARL—JLUNTA VR =)L
BFICTILTFINRIOZBMICT S

multipathd T—EId. Y XATLDA VXA M=)LEICBENICT VT4 FICBDEFHA,
DTF—FEVIE. YaSTN— T4 >3 FDVIFINADEREA TS aVEFEHETZEICEST
EEmTETXI,
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TOTA4 TNy TIINFNZAARL—=YLUNICH T 351 2 R b= ILEICRILFNRI/0%H
ST B3

1. TR = RICHESNTEN =T 3 VREEECIF AN—rN\—FT1 237 %
ERLET,

2. \—RETARIXAVTAAVEERL, "ZEREZ>EIZD) v L. BEIC. YILFN
DEEZEIRLET,

3. multipathZz&E& L £ 9%
YaSTH T« RV DBR* v >z L. FRAABEAIYILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ablae65 7R ), 1
B LEOWMEBIRTORRT/NA RIZHED EFT, T/NAZAD/INRLUUIDZEZTEHT
{T2EWV, BTREICRDET,

4, InEIZI)YILT A VA M=ILZHFTLET,

5. IRTORENTET L. 1 VA =LA T I3, YaSTIE. 7—rO—4ABHROEF
AAHZRB L. SATLBESHONT Y NI VERRLES, FIEEI )OI LTH
I R%ZHAIEL, ctrl -Alt -<F5> ZILTOVY —ILICT7OEALET,

6. >V —J)LZERALT. /boot/grub/device.map Z 71 J/LDhdo T> kUIZ/Nw>T
INZADABDTNTWVWBHESHHRIL 9
I, AR N=ITIET T4 TNRENY S TNIDERSINBEVD THRET
ER

a. XOESICAALT L=FFTNARX%E /mtICYIELETD,

tux > sudo mount /dev/disk/by-id/UUID; part2 /mnt

BZIE RDESICANLT. IRTDT A2 MIDODWTTUFIA )T A=K
ML ET,

tux > sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt

b. ROLSICAALT. T—FrFNAL X% /mnt/boot IC¥ T FLET,
tux > sudo mount /dev/disk/by-id/UUID partl /mnt/boot

BIZIE. ROLSICAALT. IRTODIT AV MIDODWTTYFIA) T RA%E
ML XD,
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tux > sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt/boot

c. /mnt/boot/grub/device.map Z 71 ILThdo T FUDINY I TINR%ERA >+
LTWBEHLESHMHIRIL. ROWTIHhZEITLET,

o PUOTAITNR: #EIINEHD FtHA, BODFIEEIARTRXF VS
L. ctrl-Alt —<F7> Z# L TYaSTI/ 5 70 wIREBICED. 1V XA =)L
ZHITLE T,
e NYVITINR: BEEZEL, 7—rO—4%EBA VA M=ILTINRELND
DX,
7. WO TV RUDBNY S TNRAERA Y NI 3581 REEZZEL. 7—hO—4%FH
AAM=ILLE T,

a. A>V—IL7OYT7+rT ROAYY RZASILEFT,
mount -o bind /dev /mnt/dev
mount -o bind /sys /mnt/sys

mount -o bind /proc /mnt/proc
chroot /mnt

b. >V —IJLT. multipath -11%X£17L. FOENEFzvI LT 797147

NRAZRDITET,
INY ST INRIZIE ghost 7 T DMFTWVWTWVWET,

c. /boot/grub/device.map Z7AILThdo T bV ET7IT4 TNRICEEL. B
BENBZHREFEL. 7717ILEZFHALE T,

d. ROAXRYRZANLT. T7—bO—4ZB VX L=ILLET,

grub-install /dev/disk/by-id/UUID partl /mnt/boot

BZIE RDESICANDLT, IRTDT A2 MIDODWTTUFIA )T A=K
ML ET,

grub-install /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000T4593000012ae4ab0ae65 part2 /mnt/boot

e. ROOAX>RZASILET,

exit
umount /mnt/*
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umount /mnt

8. Ctrl-Alt - <F7> LT, YaSTo/ S 7«0 woIBRBICED £,

9. OKZZ v I LT AR —ILZzBEHLXT,

18.11.2 BIFIL— bTNA ZRATILFNXI/ODEZL

1. LinuxZA > X b—JLL. 1DFEIFNRET I T4 TICLET, TONRE. N—T+
237 Tby-id> VRV IV ORI X SENBZNIDEE#HTT,

2. TR M—=)LBICER L7 /disk/disk/by-id N2 ZFERLTTFNA A EI TV RLE
ED

3. /etc/dracut.conf.d/10-mp.conf ZR< HMERL L T. XDITZEBML £ (FLiLDZFEH
ICERLTLIEETW),

force drivers+=" dm-multipath"

4, IBMZDIEE. dracut DEITHNIC. /etc/zipl.conf 771 ILZREL T zipl.conf A
Dby-pathiE#Z. /etc/fstab TERATNby-idERICEEL X7,

5. dracut -fZE{TL T, initrd I X—%2FHLE T
6. IBMZD5EIE. dracut DETHE. zipl ZETL X,

7. T—NZBEH LT,

18.11.3 JL—bFNARDYILFI/INRI/ODEZRNL

multipath=off Z H—RJILOAX VR SAVICEBMLET, COEEIFYaSTOT—~O—4E
Ja—=ILTITS5 M TEEY, 7—bO—2 D1 > X b—JL > Kernel Parameters (71 —= /L
NTA=Z)DIBICFAZE. MADIIY RIAVICNTA—REBMLET,

. L= TNAREIFICRELE T, OITRTDOTNA RFHEETNIEEA
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18.12 BiZYV 7 Uz 7RAIDANILF/NXI/ODER

=

E

BAENICIE. TNATROIILFNRLBZRELTHS. ENSDTNARZY I NITT
RADTNAZADOAVHR— Y P LTERLTLIEE WV, VT U T 7RAIDT/NA ZDIER
BICTILFNZNIBZ BN L 2B, BEEEEFIC multipath Y —E X D& TDM-MPIOH —
EXDFIBTEeHHD £, £DHFEIE. TILF/NIBHARAIDICFERATEI AWK DIC
RZ2Fd, KEOFIEZFERATI . ITICFEELTWVWSY 7 U T 7RAIDICX L TTILF
INARIIBZRITTE T,

ez MOESHIZBEIEZ. VI I T7RAIDRDT/NA RICTILFINRNIBHRET S
MERHZHHD X,

o FRA VA= ELIETYTIL—RECN—Ta4>aZ > IRED—EBE LT #
LWY T o 7RAIDZERT BHEE

o YILFNRUMIBRAICHELEBD 2TeTNAREXYN—FTNARAEFRIEZARTELTY
7 T 7RAIDTERAT 35S

o FiLLWHBATZ R 2% H—/NIZEBMT 2D, £HIESANKRTR ML —=SH T X T L%
WET BT YRATLEKREL TS558

Q i #iiR
LEDERBETIZ. V7 D T 7RAIDT /N1 X% /dev/mapper/mpath® (A—FRILICEK >
TEHMINETNA R EBELTWEY, /etc/multipath.conf 7 7))L T I1—
HPILYRURZEMICLTWS(18.91E 0—H T LY R UREIEHBOHEE] IS
) e ZzBELTVWETD,
VI b T T7RADDTNA ZBDIEEIF. BITEEL T T,

1. ARV —ILZzRAETET,
FICHETROBRVLWRD, ComREFEAL T UBOX Ty 7 TIOAY Y RZAILFT T,

2. VI FITT7RADTNA ADRET T EINTUVED. FRIEERTHRDBE. T/ 1
RAZICROAR Y RZAALT. TNAREZT7IRIV ML, BLELET,

tux > sudo umount /dev/mapper/mpath@
tux > sudo mdadm --misc --stop /dev/mapper/mpath0

3. RDEKSICANLT. mMdF—ERZELELET,

tux > sudo systemctl stop mdmonitor
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4, XOATX YV REANTZZICED. multipathd T—E>V%ZkEEIL £ 9,

tux > systemctl start multipathd

5. WILFNRNEBH—EZXDRBE. V7 I 7RAIDODIAVER—2> T I/INA XD/
dev/disk/by-id 7« LI FUICU X R EINTWVWEIDE DN HESRLE T, ZOLWThh
DIREZITVWET,

e FNATRADBURREINTWS: T/N1 RAIC. TNA AR YN=TILFNZADTN
A4 2%&(/dev/dm-1 B EVANDT VR w o)W HBIET T,

e FNATRADBUIRINTUVEWL: XDOKLSICAALT. TNARXETSval.
BRETARZET. VILFNRRAY—ERICTNA A =2RHTEFT,

tux > sudo multipath -F
tux > sudo multipath -vO

CNT. TNAAZD /dev/disk/by-id RIS A b SN TN R Y N=TILF
NZADTNARBANDL VIR T ) 205X T, B

lrwxrwxrwx 1 root root 10 2011-01-06 11:42 dm-uuid-
mpath-36006016088d014007e0d0d2213ecdf1l -> ../../dm-1

6. XDESICAHIL T, mdmonitor t—E XL RAIDT /N1 X =EBEE& L £ 7,

tux > sudo systemctl start mdmonitor

7. RDESICAALT. VI T 7RADDREZF TV I LET,

tux > sudo mdadm --detail /dev/mapper/mpath@

RAIDDOAVR—Y FTNA RIE. TDTNAAIYN—=TILFINZADTINA R%(/
dev/disk/by-id T« LI FJICTFNA RO VHR) w2 )2 LTURXRINTL
3) E—HIBIBELHDET,

8. IL—K(/)TNA R, FRIFFDODVWITNDDER(/var. /etc. /logZRE)HSANLIC
HD. T— b IBEDICRILFNIDBERIGE. initrd ZBEEL 95

tux > dracut -f --add-multipath
9. H—N\ZHEEHLT. EERNEZEAL X,

10. RADRXT—H2RZFT v I LT VI rTTT7RADTZLADN ILFNRTNAZXD
FICELKREINB 2R LET. UTFZANLTLIEEL,
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tux > sudo mdadm --detail /dev/mapper/mpath@
f:

Xy —v+ F+—RaidDevicejREEn
0 253 0 074 5 JEER/dev/dm-0
1253 1 1745 JFEHA/dev/dm-1
2 253 2 274 5+ JFgA/dev/dm-2

Q xR WILFRRFNA RTOMdadmDER
mdadm 'Y — /)L Tld. TNA XD/ —RNXRATIEHRL. DTTNARIZT VL RTIHE

BRHD Fd, FMHICOWTIE, 184318 ZILF/IVAT/INA ANOMDADMODIER | %
SELTLLEETL,

18.13 VWILFNRXT/NA X THLM2DER

TILFNRERRHI. VY —IADTRTDONZIDBTNA YY) —DTNA R LTEEL
£9, T7AIWNETIE WWMIE. TNA RV —DREREDTNA RLEICRILFINZATNA R
BHBINESHEERLET, WMBTILFNRTNA RZRETDI . ZDT/NA XIEY
IWFNRAVR—R D FTHZEHBEIN, (BREEB O TVR) TN AIEEINE T,
IFEAEDBEIICOEETEIEDD FEHAD. /etc/lvm/lvm.conf TREEZZETIT X
9. multipath_component_detectionZ0ICERET D &« LWMIFTILFNIAVR—> T
NARZZAF v LET, lvmconfdT7#IL DTV M UIFRDEED T,

# By default, LVM2 will ignore devices used as component paths
# of device-mapper multipath devices.

# 1 enables; 0 disables.

multipath component detection = 1
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1814 RANTZUT+1 R

18.14.1 FHBTNA XD F v > (BEFHAL)

CERADY AT LDRTILFNRIBAICHESINTS D, BHOSSANICR FL—C%ZEMT 3
WENDH 35S, rescan-scsi-bus.sh X7 U T EFEBLTHLLWT NI R Z x>
FTAREDTEEXT, 774 ETIE. CDORY) T MIARBRALUNSEFE TIRTDOHBA%R
AExv > LET, COOAVY RO—MBMABEXIE. ROKLSICBEDET,

tux > sudo rescan-scsi-bus.sh [options] [host [host ...]]

IFEAEDRA ML= TORTFATIE CORIVVTREF T arvaiEE LA THIE
BICKRITEINFE T, 27120 FHABEIE. ROA T a3 EIDULERIIHNELNHD X
o EEMICDUVTIE. rescan-scsi-bus.sh --help ZEITL T,

& EMC PowerPathIgis

EMC PowerPathIRIETld. SCSINRZ RAF v VT RHERIC. ARL—TFT1 VIR
F LB 9 3 rescan-scsi-bus.sh1—F+ T+« FIIFHBARY A XU T+ %
FRALAVWTLIETW. 77 AT LD HIET ZA6EE T8 578, EMCT
I&. LinuxFEMC PowerPathdAR VA I Z a 7 ILICEEH TN TULWBFIBICKES L 53K
TWET,

XA -y ZFERAL T AT LZzHEEBETIC. TNAMXRZXFv LT VILFN
AAIBICERATEALSICLETD,

1. ANL=CHTORFLT RUADY—=I)ILEFRALTTNARZEDODY T, £DOTF7 Y
Y RAFEHEREEEHF LT, LN ATLDFLWA ML= 792X TEBRLSIC
LEd, sHHICOVWTIE. RADT a7 I)IL=EZEBRBLTLIETL,

2. IRTODE—=T v bZEXF v L TR MOEEZHRAN, LinuxA—RILDSCSIF T
ATLDIRILLAVICHLLWTINA RZEHTE T, mRIVV—ILOTFOY T+
T, ROESICATILET,

tux > sudo rescan-scsi-bus.sh
Ty R Ty AICELDTUE. T3> DINTA—2%EIBE L T rescan-scsi-bus.sh &

RITLABITNEASBRWVBEDLHD £9, SFMICDOLWTIE. rescan-scsi-bus.sh --
help ZBEB L T 2L,
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systemd ¥ —FILTRF v VOETIRAZREZLEITERICOVWTIE. TEEAT
K1 . 2817Z ljournalctl:systemdZ vy —FILDI T #EBLTLETW), Iwmk
aAYY—=I)lo7a>F T, XROELSICASILET,

tux > sudo journalctl -r

COOATYRIF. OV DREBEDITZRRLE T, fi:

tux > sudo journalctl -r

Feb 14 01:03 kernel: SCSI device sde: 81920000

Feb 14 01:03 kernel: SCSI device sdf: 81920000

Feb 14 01:03 multipathd: sde: path checker registered

Feb 14 01:03 multipathd: sdf: path checker registered

Feb 14 01:03 multipathd: mpath4: event checker started

Feb 14 01:03 multipathd: mpath5: event checker started

Feb 14 01:03:multipathd: mpath4: remaining active paths: 1
Feb 14 01:03 multipathd: mpath5: remaining active paths: 1
[...]

. BIDRFIEZZEDIRL. FILWTFNA RISEH L TWLWABLinuxs X7 L EDOMODOHBAY

ATZ2ZN LT NZAZEMLET,

multipath J< > R%ERE{TL T. DM-MPIOSRERD T /N1 A% BH L £9, Ixkd>
V=IlDZFOYFrT. ROLSICAHDLET,

tux > sudo multipath

CNT HLOTFNA REILFNARLERICRETET £,

18.142 N—FT4 >3 JINEHFRTNAI IO vy V(B
tcEn 74 L)

AEOHIZFERAL T, FICEMLAETILFNIALUNZBEE R L THRELE T,

251

Z&: EMC PowerPathiziz

EMC PowerPathIRiIETld. SCSINRZ XX v > T BRHE/IC. ARL—TFT1 VIR

T LICHEB 9 % rescan-scsi-bus.sh 1—F« JF+q £IIEHBARV A XV T+ %
FRALABVTLIETW, J7III AT LD MHIET S A6 ZE T 5728, EMCT
I&. LinuxFEMC PowerPathAR VAT = a2 7 JLICEBE SN TWVWBFIBICHKES L 53K
TWEY,
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1. BRIV —IILERET

2. IRTODE—T v bEZIAFX v LTHRIAMNDODEEZFAN. Linuxh—=JLDSCSIHT>
ATLDIRILLAVIZCFLWTINA A EZR#HSEZXT, Iwka>V—LoXO> 7k~
T, ROELSICAALET,

tux > rescan-scsi-bus.sh

Ty R Ty AACELDTUE T3> DINTA—2%EISE L T rescan-scsi-bus.sh &
RITLABTNUIASBRVBEDHD £9, FMICDLWTIE. rescan-scsi-bus.sh --
help ZBEB L T 2L,

3. ROELSICAALT. TNAADRBHEINTVWBR (U TICFHFLWEA LRRZ Y TH
FVWTWVWBEHQESHERE)ZERL X,

tux > 1s -1rt /dev/dm-*

RDESICASIL T, /dev/disk/by-id RDTNA AZHRITZHTEET,

tux > 1s -1 /dev/disk/by-id/

4. XOELSICAALT. FILLWFNA ZPAOTICRRINZ e =#ERLE T,

tux > sudo journalctl -r

5. T¥AMIFA4ET. TNAROFLWVWIA ) FRAEE%E /etc/multipath.conf 7 7
AILIZIBINL £ (data vol3 7R E),
7= ZIE. UUIDA' 36006016088d014006e98a7a94a85dbll THNIEX. ROEEHEITL)
9,

defaults {
user friendly names yes
}
multipaths {
multipath {
wwid 36006016088d014006e98a7a94a85db11
alias data vol3
}
}

6. RODANT. TNARDN—=T4>a>T—TILZERLET,

tux > fdisk /dev/disk/by-id/dm-uuid-mpath-<UUID>
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10.

11.

12.

13.

UUID%Z 7 /N1 XDWWID(36006016088d014006e98a7a94a85db11 7% ) CE I X £
ER

. RDESICAILT, udeve FUAHLET,

tux > sudo echo 'add' > /sys/block/DM DEVICE/uevent

fceZiE. dm-8 EON—FT4 > a VI LT TNARAIYN—FTNARAZERKT S
ICldF. MOESICAALET,

tux > sudo echo 'add' > /sys/block/dm-8/uevent

. 7/\1 X /dev/disk/by-id/dm-uuid-mpath-UUID partN EICT 7L R T LA

ZER L E T, BIRTZT7 7ML XTLICIGL T SOOI mkfs.btrfs
mkfs.ext3. mkfs.extd. X7clImkfs.xfFs ODVWITNHADIATY REFEHATEEI, 5
MICOVWTIE. ENZINDOIYZaTIR=JEBBL TSIV, UUID partNZ, =
BOUUIDE KUV /N\—T+ > 3 »&ES(36006016088d014006€98a7a94a85db11_partl7:
C)TESIHREFT,

ROARYBZANANLT FHILWA=T02a3>DINILZERL F T,

tux > sudo tune2fs -L LABELNAME /dev/disk/by-id/dm-uuid-UUID partN

UUID partN%. REOUUDE LUV/N—FTa >3 VES
(36006016088d014006e98a7a94a85db1l_partla &) TE X £9, LABELNAME [E%F
AHDTNILITRZTLIZE L,

RDAST. DM-MPIOZBREL T, TV T7RZHZHRAEEXT,

tux > sudo multipathd -k'reconfigure'

MRDANIT. TNA XD multipathd ICK > TR INTWVWB e ZHEEL X9,
tux > sudo multipath -11

TEFARNIFTART. Jetc/fstab T 7AILICYTO ORIV M) ZEBMLED,
CORETIE. BIOFIETER LI 7 RIF. £72 /dev/disk/by-label T+ L&
RUICHDET, TR RU% /dev/dm-9 /N RITEBM L 725, REIOBIEDH]
IS NV RIV M) ZRODESICEELF T,

LABEL=LABELNAME

ROVERAVPELTERTETA LI MUZERL. TNA X2V BLET,
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18.14.3 TILFINRIORT—HRZADERT

JILFNRIODRT—RR=ZIT)TBL. JIVFNAIY TOREDAT—EZINHENE
nx9,

multipath -1 A 7> a3 EFERTZIE. NAF v HHRBICEITINERTORT/NI
AT—RANKRREINET, L. NAFzvHIEEITEINEEA.

multipath -l A 7> a3V EERATI . NXFTvAHRRITIN. NRBERHIEFIN.
BRI REORT—R2ABHRHARRINET, COAX Y RIF. BICNZART—E XDRH
BlRZzRTLET,

tux > sudo multipath -11
3600601607cf30e00184589a37a31d911
[size=127 GB][features="0"][hwhandler="1 emc"]

\_ round-robin 0 [active][first]
\_ 1:0:1:2 sdav 66:240 [ready ][active]
\_ 0:0:1:2 sdr 65:16 [ready ][active]
\_ round-robin 0 [enabled]

\_ 1:0:0:2 sdag 66:0 [ready ][active]
\_ 0:0:0:2 sdc 8:32 [ready ][active]

FTINARAZEIC. TNAADID. 14X, #Ee. BLUN—RITT 7N\ RSIHBRRINZE
ER

TINA ZAAND/INRE. BEIWNIC. 7N\ ABEEICBEEIIIL—Te LTI —FbEnx
o —EBIC1IDOBEEITIN—TIEIDBTOT1 TICBDES, 7O9T17 /7074 TBED
Sa. INTONZADNELECTIN—FICBLEY, 7OT74 /Ny TRBEDBE. Ny T
NZIFREDEBFTEI I —FICBLFT,

TJIN—=TFT Il ROBBHARREINE T,

e SUYRAOEYVARBY, JIL—TAHATOI/OBEODBICFERINDZIZATrSa—-)>T
RS —

o JIN—=THT7 0T« Th. EHH. FIEBEDH
° RPD(BEEDROEWV)IIL—THESH
e JIL—TARICEEND /IR
NZAT LIS, ROBHEAIKRREINE T,
® HOST:BUS:TARGET:LUN & L TOYIET KL X(1:0:1:272 &)

o TINAR/—R %&(sdar )
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¢ Xy —=/RAFT—&ES

e TNARDAT—HR

18.144 IS—Il%-oTI/ODEE

queue_if_no_pathz=BMICT B & T, IRTONITRBICEELNEE LIHEIE. 1/0
EEXI—ICBRTDELDIC. VILFNRNEBZRETIHELRHZ3hH LNEFEA. REL
THEIBVE, IRTONRICEENEET S LI/0HTICKBRLTLEVWET, RF1
N HBA. X737 7 TV Y IICRTUTRIS—DFEELIZCWVWS O FH DA TIE. #0156
DIS—TIRTDNZADEDLNBI/0Z TR THFETIICAN. T5—% EAICTONT—
FLABEWKSIZ. DM-MPIOZEREL TLET LY,
RIVFINATINA A% T T AR THERT 3%551E. queue_if_no_pathzZB\EHICTBZZ M T
TET, UKD I/ODFa—ICABZRDDIC. NADBIZ—IZ%AD. £DI/0TZ—HT
ZAAL—FLTISREVY—ZADT = IILA—N—%5|FEI LT,

7=72 L. queue_if _no_pathxBMICT B . NAHEELEWVED. I/0OBVWDEFTHFa—
ICEFEZLICBRZDT. multipathd BETHTH D, > F I FICBEN BRI ZHTHERL
TLIEE W, BRLTHELIRVE., BEFHTZET. FEFa—0RbODICFEFHTTI -
F—=—N—ICRTET. EEEZITI-VILFNITNA XA TI/ODERICELET ZAREMEL H D
9,

SHIAZT AT BICIE:

1. ARV —ILZRAETET,

2. ROEKSICANLT. TNARIOICEAL T 7 =LA —N—DRHODICFEITHINIE
270714 7ICLETD,

tux > sudo dmsetup message DEVICE ID O queue if no path

DEVICE ID ZRBDT/NA ADIDICEZTHRZ Y, EOFEI2ERL. €I 2IEHRD
MEBTRVWEEIFERAINE T,
T ZIE RDKSICANLFT,

tux > sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 queue if no path

3. TOLSICAHLT. TNTLRI/ODT T —ILA—N—ICED £7,

tux > sudo dmsetup message DEVICE ID 0 fail if no path

COARYERICED, TeEBIC. FBITIICASTEIRTDI/ON TS —ICHBD FTo
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DEVICE ID ZREBODOT/NA ADIDICEFTHZ XY, HIZIE. ROKLSICAHILT. IR
TOT AV MIDODWTT7UFIA VT RAEENNLET,

tux > sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 fail if no path
FBITHIARDI0Z IR TDNZANI S —IZRBDTF I ABICKET BICIE:
1. BRIAVY —ILEREET,
2. /etc/multipath.conf 7 7ML ZTF XA MIT4 X THETET,

3. defaultst /> 3> ZDORLHEMZIEIX Y MEL 2. XD LS
IC default features SREZEBML FT,

defaults {
default features "1 queue if no path"

}

4, /etc/multipath.conf 7 71 JLDEEH. dracut -fZRTLTRXTLLE
ICinitrd ZBER L TH5. BESH L TEEREZBMICL XIS

5. TN RIODT T —IA—N—ICRBZDERPITE 5. ROLSICAHLET,
tux > sudo dmsetup message MAPNAME 0 fail if no path

MAPNAME ZEZETNA XDI Y TENTEITA )T REGERIEST NI XIDICESZBZF
T, B0FEI2ERL. VX BRMVETHVWCSICERINE T,
COIARVRICED. FEFHTHEEPOIRTDI/ONIZ—r B D, TS5—HMIY
HLAI7Z D= aoic7ansy—rLEd,

18.14.5 T%JJ:LT:I/OGD%@‘H%

IARTNZADERFICTS—HBD, IJODFEITIICA>TELELTWBIFEEIE. XOTO
=y ERERITLED

1. k> Y—ILo7OY 7T, XOOAIVREEANLE T,

tux > sudo dmsetup message MAPNAME 0 fail if no_path

MAPNAME Z T /N1 ZADIELWTNA AIDE/IEXY TEINTIA U 7 RAATEZIHBRRE
T, BOFEIV2ZRL. VX BERMIBETHVWCSICERAINE T,
COOARVRICED, FETHTHERDOIRTDI/ONI S —HD. TZ—HFY
HLAI7Z D= goic7ansy—rLEd,
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2. RDAR Y FZANLT. HFBIMNZBUOT7 971 TICLED

tux > sudo dmsetup message MAPNAME 0 queue if no path

18.146 IBMZFNAZXADT 7 #)L FRE

IBMZT/NA ZADTILFNZAIBICEAT 2T A M ZEMELTFER. dev loss tmo/NTX—&
%infinity (2147483647)IC. fast _io fail tmo/NTX—X%E SMNIRETZHELHB &
LD ELT IBMZTNA A%ZFERLTWBI5EIE. /etc/multipath.conf 771 IILZZE
BELT. EBZROELSIEELET,

defaults {
dev_loss tmo 2147483647
fast io fail tmo 5

}

dev loss tmo /NTAX—RIE. WILFNR) DV IICRRDIY—F >IN ENBZ EFTOMNEHE

RELET, NRICEEDRREELIS. FONIXDREDI/ODNEBLET, 774/ MMEIF
FRTZTNARARSANICE>TELRBDEY, FSANORBRA LT D LAY BIC

& EZEOO)ICKREL X9, Tinfinity) (2147483647)ICRRET A EHTEFET, NIl
& D, mKREN214748364TF#(68F)ICERESINE T,

fast_io fail tmo/NTX—&IX. UV IREZRE LIIBEIC. I/OHWKRKT 2 X TORHE
RIEZRELEF T, FIA/NICERZELLI/OIEKERLET, 7OV I LicFa—IlI/0WH 25
&l 1/0ld dev loss tmo TIEESINIREMBBT S EXTIFERKET. Fa—DT7OvY

MR EINE T,

/etc/multipath.conf 7 7 M IILEZEBELIHE. TOEERBIF. TILFNIAT Y T2 EH
IBFT. F£/ldmultipathd 7 —E > Z BiCH)(systemctl restart multipathd)d 3 £ T
BRAINEFE A

18.14.7 NetApp7T /N1 XA TDXILF/INZADHEHE

NetApp7 NA RATRILNFNRZERT 335513 /etc/multipath.conf 7 71 JLTRDFK
EZIOCZMERLFT,

* NetApp7 /N1 RIS LTI E—=NILIC. RONSAX—=ZICT T ) MEZRE T %o

max_fds max
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queue without daemon no

e N—RIxT7T—TILART. NetAppT /N1 R T ZRDINTA—RIZT 7 )L MEZE
HET Bo
dev_loss tmo infinity

fast io fail tmo 5
features "3 queue if no path pg init retries 50"

18.14.8 XILFNRTNA X TD--noflushdDfEF

RILFINRATNAZALETRITITZHEEIE. 723> --noflushZ WS FERTIHNENHD

£7,

e ziE. 7= O—FRZIT5 ATV FETIE. IILFNARNROSBERIAHBERD

T. BRFIC --noflushF 73> FEHALT. o TWBI/0N 7Ty adnBunkSIic
LFxd,

load
resume --noflush

18.149 IL—bTNAZBTILFNZADIZEDSANZ A LT b
7

TILFINZATFNA R =R (/) DB B AT LIE. TRTONRICEEHIFEEL. FNAE5D
NZDDZT LD SHIBRENB & BLETBIEHHDEFY, ThiF. ARL—IHTIRTFT
L(77ANFYRILARL=JTLARBRE)D S dev loss tmo X1 LT T L EZETEIH S
T

SRATLTNA AV FNZAZFER L TREIN. YILF/NADno path retry i&7E
D774 THBBEIE. ARL—=SH T XFTLDdev loss tmo FREEBEEZEE L T
TRTDNRIDR T TBIFVFTTNAZDEIBREINBEVWKLSICTIHRELHD &

9o dev loss tmofEZ TILF/NADno path retryFREUEICT D@ EHDHLE
ER

AhL—=SH T RTFLDdev los tmo DEERFREIX. XDEED T,

<dev_loss_tmo> = <no_path retry> * <polling interval>

TILFNREIZDWTIE. ROEBHIBERINE T,
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° no_path_retry &, NABRONICEABREINTABADF 2 -V IIMELEETNZ X
TOXYIWFNIABRAOBFITH T,

* polling intervalld. /NwFF v OREIRFENM) T,

N5DETILFINZEIE. /etc/multipath.confIRIBRE T 7 TILDSRETINEHLDH
DFd, FEMICDOVWTIE. T18.61E [/etc/multipath.conf” 71 JLDVERL /2 IHEE | &
BLTLETL,

18.15 MPIOD S TN a—FTa >0

AIETIE. MPIOICRT AW DO DEIHIDMEEE. EX SN RFERICOWVWTEHAEAL £
ER

18.15.1 NILFINRT/INA ANDGRUB2D 1 > X k=)L

BtrfsZ R L 7c L 7~ BIOSS X 7 LA TlE. FFAID ARV -8 grub2-install BT B ATEE
MHHDET, CNEMIETBICIE. /boot/grub2/SUBDIR/ B TR 1) 2 — LD FHAEZ(rw)
E—FTYIORENBLDICLTLIEEL, SUBDIR I x86 64-efi 7cld i386-pcICTE
x£9,

18.15.2 TILFNZADBEMEIZE. 7— FEFICOITLDERT L
TEE2> > II)LPEFTS

T—=bhRICSRATLPERT LTERDIUDER L. ROLSBRAYE—IHRTFEINET,

[ OK ] Listening on multipathd control socket.
Starting Device-Mapper Multipath Device Controller...
[ OK ] Listening on Device-mapper event daemon FIFOs.
Starting Device-mapper event daemon...
Expecting device dev-disk-by\x2duuid-34be48b2\x2dc21...32dd9.device...
Expecting device dev-sda2.device...
[ OK ] Listening on udev Kernel Socket.
[ OK ] Listening on udev Control Socket.
Starting udev Coldplug all Devices...
Expecting device dev-disk-by\x2duuid-1172afe0\x2d63c...5d0a7.device...
Expecting device dev-disk-by\x2duuid-c4a3dlde\x2d4dc...ef77d.device...
[ OK ] Started Create list of required static device nodes ...current kernel.
Starting Create static device nodes in /dev...
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[ OK ] Started Collect Read-Ahead Data.
[ OK ] Started Device-mapper event daemon.
[ OK ] Started udev Coldplug all Devices.
Starting udev Wait for Complete Device Initialization...
[ OK ] Started Replay Read-Ahead Data.
Starting Load Kernel Modules...
Starting Remount Root and Kernel File Systems...
[ OK 1 Started Create static devices
[5 ] (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1min 30s)
[5 ] (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1min 30s)

Timed out waiting for device dev-disk-by\x2duuid-c4a...cfef77d.device.
[DEPEND] Dependency failed for /opt.

[DEPEND] Dependency failed for Local File Systems.

[DEPEND] Dependency failed for Postfix Mail Transport Agent.

Welcome to emergency shell

Give root password for maintenance

(or press Control-D to continue):

CDRT—T TR initrdIREBA S —BEMICdracut B2 1)L 2 FRLTWET, UTTEH
BHENBZEBTEDEEZKENICTBICIE. T VAM=ILENRTLDRETEITIT S
EAHDET,

1. SATLDIL—F(/)T7AIN AT LEHMNLE T, /proc/cmdline DAV TV V%
FTANRNT. root=/N\TA—XEZFELEFT,

2. L=bT AN RATLDRTY EENTVEDESHZREEEL 75

tux > sudo systemctl status sysroot.mount

O ek
dracut (ST 7 #J)L b T /sysroot O FICIL—F T 7ML AT LZERTVMLE
ED

ZNHBIE. /sysroot D RICIL— R T PAIL AT LRI RENTWB Z E%H
RELET,

3. /sysroot D RICV AT LADRBL TET 7AW ATLEIY T ML chroot Z3E1T
LTHHE. IRTDIT 7AWV RTLEITVNLET, B

tux > sudo for x in proc sys dev run; do mount --bind /$x /sysroot/$x; done
tux > sudo chroot /sysroot /bin/bash

RIUVFNZIDEMEIZE. T— bRICOZT LD T LTRSS TIHEST
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tux > sudo mount -a

FHICOWVWTIE. MEEAA R ( B40E THEBICEC2BMBES LUV EFOBRA
E1 L 405231 T4 YA M=ILBASRATLADT IR #BBLTLIETL,

4, OFIETRRINTWVWBR LSS, VILFNRFfddracutzREICEEZTVWE T, &
FEEZHZELSICinitrd #BEEL T LY,

5. exit AV FZ AL Tchroot RIEZRT L. BRI ZETLT. ctri-b ZH
LTH—NZHBEEHLFT,

FIE18.1: BELTI: 77I UL RATFLDT Sy VR ML

COEIEIE. L= T 7AMILSRTLDTILFNREICBEWMNIEDD OS5 T TILFN
ADEMIEO>TVBBEICHETT, COLSIBEY R 7Y TDHE. TILFINX
TSI ) ZAMEESNTVWEVWIRTDTNA XU L TNREZRELELSELE
To W—=b T 7N AT LDHZTNA RIBIII T FEINTWVWBHTILFINX
TIRT7IEATEY. CNHKBROERICED XY, COMBEEEET BICIE. /etc/
multipath.conf TIL— b TNAR%ETSv I VXA MELT. YILFNRZIELCHKE
LEd,

1. 822> 1)L Tmultipath -v2ZETL. L—Fr T 7ML RTFLDTNA RZHFELE
I, COFER. ROLSHBEIADRRINE T,

root # multipath -v2
Dec 18 10:10:03 | 3600508b1001030343841423043300400: ignoring map

| ~: DEOXFIIN. TS5y o)X MUIZBERWWIDTY,
2. /etc/multipath.conf ZRWTUATEZEML £9,
blacklist {
wwid "wwID"

}

WWID (. BIDFIETEELIDICEZ X £9, SFHICOWLWTIE., 1881 FEZILF
INZTNAZDTZw o) ZRb) #ZB2BLTLEETL,

3. ROOAXR Y FZEAL Tinitrd ZEERL T T,

tux > dracut -f --add-multipath

FIE 18.2: B2 T Il: initrdDBIESE
CDEIEIE. [RILFNZDREE] (BWEISEWM D initrd E X TLOBETERS
BERICHETY, BIETDICIE. initrd ZEBHEELF T,

RIUVFNZIDEMEIZE. T— bRICOZT LD T LTRSS TIHEST
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o YRAFLTRILFNAZAN TER ICHE->TWBIBEE. XOOXYY REFERAL. TILFIN

A R—bZHEEL Tinitrdz BEERL 7,

tux > dracut --force --add multipath

SRTLTRILFINZAD TERY ICHE->TWAIBE. ROOIYY REFERL. ILFIN
A R— b ZIBEL TinitrdZBEEL F 9,

tux > dracut --force -o multipath

FIE 18.3: B2 T l: initrdDBIESE

C DIEIEIE. initrdiCNetwork Attached Storage 7 72 XD R SA NHAEFENTULA
WISEICHBETY, LRI ILFNRZRELETICORATLEA VYA M—ILLTS
B EN—R I 7ZEBMEIEIRBTIHEBRENZELEFT,

WMEBIRRZA/N\%Z 7 74)L /etc/dracut.conf.d/01-dist.conf HDZE

¥ force drivers ICBML F T, T xid. AT LiChpsa RZANTT7IERETN
ARAIDO> FO—ZHHD. qla23xx KA NTF7oEXEN3Qlogica> tO—7FIC
RIVFNRTNA ZDHEHREINTVBIHEIE. RDESBIY FIICRD T,

force drivers+="hpsa qla23xx"

KOAYY REMFEAL Tinitrd #BHEEL £ 9>

tux > dracut -f --add-multipath

Y b= L= OEHRICKBLISGEICY AT LDRERE—RFTT—FLAEWV
KDICT B, /etc/fstabDEIY MJICR T bA TS 3> netdev ZEIT 3
_ezEFBHLET,

18.15.3 TILF/NROALILIEADEFHEIC. EBIT /N1 X Dprio
REDKET S

N=23 2 049 FDTILFINAY —)LTlE. /etc/multipath.conf 771/l

D defaults{} o> 3> Filddevices{} EI>a>DprioREEFERALEFT, F—T—
KprioA. multipath{) £ a>DERID multipaths EFRICIEE INIBEIT. BEROD
SHEICEMBAINE T,

TILFINRY—)L0.4.8TlE. multipaths{) £ 3 > DERID multipath EERDpriosk
ET. defaults{} 7=l devices{} I a>DprioREEZLEZTTBZIENTETEL

TCO
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18.15.4 multipath-tools-0.4. 9L FEANDEFEIC. FIEHEHS
Prios EMKM I 3

multipath-tools-0.4.8 )5 multipath-tools-0.4.9 ICEFHIT D L. 5|IMENELr T3
PrioritizerDiZ&. /etc/multipath.conf 7 71 JLAD prio FZEHIENF F, multipath-
tools-0.4.9Tl&. Prioritizer®IEEICIE prio F—T— RHMEDLN. FIHEKBELr T3
PrioritizerD$8EICIE. prio args ¥F—7T7—RHMEHLNE T, CNETIE. Prioritizere D
VT NDE. BL priofTTIEELTULWE LT

fc & Z1E multipath-tools-0.4.8 Tl&. XD17%Z A L TPrioritizer& £D5|H%=[E LT THE
AEE L/—t L) i L/TCO

prio "weightedpath hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

multipath-tools-0.4. 9L EANDEFHEIE. COAY Y RZFHEITILEIT—ICHDET, Xv
=0 TICRLE T,

<Month day hh:mm:ss> | Prioritizer 'weightedpath hbtl [1,3]:.:.+:.+ 260
[0,2]:.:.4:.+ 20" not found in /1ib64/multipath

COMEZRT BICIE. TFRANI T4 X T, /etc/multipath.conf 7 71 )LD prio T
#EEBELEI, 220017 EH L T, priofTICPrioritizerZ8EL. EDTFD prio args T
Prioritizerd5 |z EL £,

prio "weightedpath"
prio args "hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

sudo systemctl restart multipathd Z3{TL CTmultipathd T —E>ZHBiEEsH L. EE%
BMILET,

18.15.5 #HMEEHREFFa X2 b

SUSE Linux Enterprise Server® < JLF /NN XI/ODBED c STV a—F1 27 IZDWT
. SUSEF L wIR—=IZHD. RDTID (FTMBERFEF 2 X2 F)ZBRBRL TSV,

e Using LVM on local and SAN attached devices (https://www.suse.com/support/kb/
doc.php?id=3617600) <

e Using LVM on Multipath (DM MPIO) Devices (https://www.suse.com/support/kb/
doc.php?id=7007498) <

e HOWTO: Add, Resize and Remove LUN without restarting SLES (https://
www.suse.com/support/kb/doc.php?id=7009660) <

multipath-tools-0.4.9LABENDEFRIC. 5|1 ZH S priosRENKHT B SLES 15
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19 NFSEBET7 7ML R T A

oy b TD—=0 T 7 AL AT LNFS)IE. O—AILT 7AILADT IR EIEEIC
S BU=AET. U—NLEDT7AINICTIVERATEZOIILTY,

SUSE Linux Enterprise Server |&. NFSv42Zz1 > XA b—J)LL. CNIZLD. X
N=RT7A). Z71ILDOEFEFIDHET —NEAlorO—-—>cdE—. 77V
T—2ay7T—R7J0OvY(ADB). HLURET 7t AFIE(MAC)BD NI S
NFS (547> & —NDOEATMACHKRE)DHR— MHBAINET,

19.1 &

2y D=0 T 70 X7 L (NFS)IF. BELTET NI, RIAPAA TIRLS-UR—FCN
TW2a3y D=2 7ORILTHD. 77MINEZRHNLDORIA SN THRET SN TEE
ER

2y bD—UBHRT—E XL (NIS)IE. 2y hT—JARAT—HBRI—FEREZITOLOHIC
FHTEE9, NFSENISZHAEHEBZZET. XY FIT—JROT7Z VL IAFIEICT 71U
ETALIR)DN—Zw>a > fERATEEXT, NFSENISEEEL TERT . XV b
D—0%Z1—HIIXN L TEEANICTEENTEERT,

T 7 2L MRETIE. NFSIg®Ry D=0 Z2R2ICEELTVWADT,. SEINERY FT—
Otﬁﬁ NTVWBIIVHIRTEELET, NFSH—N\DEET IRy T — U ICHYERN
TOELATEZAVE 12— L TEEEFEZFODI—HId. T —N\DRHITZT 7

4»L17t1f3$i

ZLDHE. COLRNILDEF2) T IERLICSHEREOVWCHDTH O (BEETNTVSIRY
FO—ODKREBICTZAR=bTHBIHERY). LIGLIFE—DFvERY FPEHEICE
HETO—AZAITNTED. FEBRT VL RIEFARETT, DT —IXTlE. 12DH T
vy hEEZ1IDODEMAE L TEETIHEUDFHE R ->TED. £ SITHOMHLVEFED
ROSNET, CNSDT—RICHITZREMZ /T 2HIC. NFSIEKerberos1 > 7Z X
FSOFvZEFERALT TEIFEFREFAVTALRILEHR—FLTWVWETY, KerberosiC
& 77 ) TERTNBANFSVADRRETY, FMICDWVTIE. [Security and Hardening
Guides . %6ZE INetwork authentication with Kerberos] &L T3 L

MUTDOBFEIE. YaSTED a—IILTERAINTULET,

IO RKR—F
NFSH—NICK>T IZTIVRR—bTN) . 94TV MDDV RTLICHKRETED T+
Lo ks
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NFSOS17 >k
NFSTSAT7 Y MME. Ry b T—=0 7 74T LF0OKTL%ZNLTNFSH—/N\D
SDONFSH—EXZFEAYT S RATLTY, TCP/IPZO b JJLIELinuxA—RILICY TIC
MESNTED, BMY 7 bV T7Z2A VA N—ILTBREREHD XA

NFSH—/\
NFSH—/NIE. NFSH—EXZ IS4 7> MMIREL £9, RITHOY—NIE XD
F—EVIKIFELE T, nfsd (7—7H). idmapd (NFSVATDIDEZRIDY W E >,
BEDSFUATOHARE). statd (77O vP). XV mountd (X7 ~E
K)o

NFSv3
NFSV3IEN—2 3 V3DEET. I51 7Y bRIEE TR — T3 THL ZF— L X
HNFSTY,

NFSv4
NFSv4id. KerberosiC k2 Fa7AB1—HRHZz T R—r 23 LLWN—232 40
RETT, NFSVATRHRERR— MEI1IDDATH 37D NFSV3KDHT 71 7T +—)L
RIBICELTVWETY,
70 b JJLiEhttp://tools.ietf.org/html/rfc3530 2 TEREINTWVWE T,

PNFS
INT LJLNFS, NFSVAD 70O b JJ)LiER. EEDPNFST 51 7> MEo NFSTH—/NLED
TRICEERTVERATEFT,

O == onsonEN
FRIE LT, IRTOIVRAR—KMIIPTRLRADAZFERALTEITTEET, Z1L
7O hZEEEET BICIE. HEET BADNSS R T LM ETY, mountd 7 —E IS5 E
Z1T5DT. < HOJ BN TDNSIIHETT,

19.2 NFSH—N\DA1 X =)L

NFSH—NIE. TT7AIL I VA M=ILIZIZEENFEH A YaSTEER L TNFSH—/N\%
AVRAL=ITBICE VI T2 T7 >V T b 7EEDIBIOERL. /N2 — 2 EER
L T. Server Fuctions (U —/\#EE) 2> a3 > T 7ML —N\F T a>E2BMICLE
9o [HE=ZI) I LT BREBNYT—2AVAM=I)LLETD,
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NISE#R. NFSIZTZSA 7> MY =N RTLTY, 220 F77MIINRATLERY K T—
IRBETIREHL(Z VXK= R, ARICHMORI DS T 7AMILRATLEIDV NSRRI E
NTEET (1 VR—F)o

Q FENFSKRU 2 —LEI I RR— b —/NICA—AILTY
IR

NFSR 2a—LDITI RAR— b —NADOO—HILTDI T > ME. SUSE Linux
Enterprise ServerCldHR— TN TWLWEH A,

19.3 NFSH—/\DHEFE

NFSH—NDEREIX. YaSTEFEARAT DD FHIIFETRT TIT X, RALDH. NFS%E
Kerberos fHAEHEZ ZEHTET X,

19.3.1 YaSTIC& BT 7AW AT LDIY AR— b

YaSTZEBALT. XY bT—JEDRAMZNFSH—NICTBZENTEFET, NFSH—NKL
i POERZEHASNICIARNTDRR b BT IL—TDIRTORAYN—=IZ. T LT
PR T 7AIINZT I AR—bFTBF—NDIETY, ChICED, H—NIF R T I
IV =23 E0—AlAYRAS=IILBFICT IV T—2a ziRET2IEHTER
ED

EDLSBY—Nety b7y TTBICIE. ROFIBICEWVWE T

FIE 19.1: NFSH =Ny F7v T T3

1. YaST#ES L. =y FT—2H—E X s NFSH—/\DJBEISER L £ 9(19.1 TNFSH —
NEEY =L Z2BRLTLETWV), BMMOY I Iz T7Z2A VA R=ILT3L5KD
bNZZehHD ET,
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267

YaST2 - YaST NFS H#r—s{ — YaST2 - nfs_server @ localhost x

NFS #—/DEE

NFS #—<¢
& B (S)
ERELARL (N)

TFATIA—IEHETEIEA
WS DHD firewalld H—E 2N FATEEHA:
- nfs-kernel-server (| F3 7<)
IrATOA— L ERETERLICT BN, ThEOH —EAEEHLATRIERYEEA.

NFSv4 83T %
VI NFSVAEEIIZTS (V)

NFSva KA EEAALTREIL (M):

lecalhost

GSS X2 UF1EEHMITS(G)

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

19.1: NFSH—NEEY—IL

RS OFARE T )y I LET,

. firewalld DY R T LTT I 74 T2I5EIE. NFSEIZERICERE L £97( Security

and Hardening Guidey . £23& Masquerading and firewalls) . 23.418
Mfirewalld) Z&8), YaSTIZZE7:. firewalld ZRLICIIHR— L TULARWTE
O, [T7AT7I04—ILERETCTELAI EVWSIXyE—CZEBRLTHITLED,

NFSVAZBNICT D EBIRTBZIDESHEREL £, NFSvAZEMIC LB E. YaST
THR—EFTNBDIENFSVIDHICHD £9, NFSV2OBEIELDOFEMIC DLW T, T35
NFSV2ZEBBBL TLEEL,

o NFSVAZ IR L 233 E 3. BIITEYIBANFSVAR X1 >8Z AN LEFT, TD/INS
X—A&%. KerberosDEREICHER idmapd T—EVICE>TERAINZD. 75
A7V DB FOI—FRENIBTETRVBEICERINE Y, idnapd ZEITL
BWSE. FRIEFHICVEDRWVGEIE. TD X F localdomain (F7 #JL ~)%ZfRE
BLTLEEV, idmapd T—EVDFFMICDOWTIE. /etc/idmapd.conf Z S
LTLEET L,

H—NICERICTI7ERTBICIE. GSStxal T 2B8McT 2525y ILET,
COFIBEOFHREZMEE LT, KX VIZKerberosz A XA R—=ILL. H—NETFA4T
> b D@ TKerberoszBMICL THEKBERBHD £, Iz Uy I LT, RDHK
EXAT7OJIHEAF T,
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6. TA LI RIVZITIRR—bFBICIE A T7ATDEFRICH BT L7 FDIE
meoJyoL&Ed

7. SFAICNBRA M Z FLEHFREL TVWAWESIE. BENICAIOR M 7OJHRREIND
DT, VA7 MERELVA T a>ZANILET, RAMZRTTAILRA—R
ZANLETBBIET 74 MREDEFFEHATETEY ),
ABEORLETCRANZBETACENTEXY, 18DKRAMABEXREIFIPFT RLX)
(single host). ==w bZJL—F(netgroups). 7AILREA—R(IRTHOOIYEa21—4%
PH—NICT7IERATEZ L ZRT * R ) (wild cards). BFUIPRY T—2(IP
networks) Td5,

NEDA T a>DFEMICDOVTIE. exports DY ZaT7ILR—SHEBBLTLET
LYo

8. TV )y I LTHREZTETLE T,

19.3.2 774N RTLDFEFIT I AR—Fb

NFST U XR— b —EXDERIEHRET 77 ILIE. /etc/exports & /etc/sysconfig/nfs T
Jo Kerberized NFSZFEF L 7eNFSVAT — N\REICHERIZE. FIET 51072 bHEF

DA—HZEMIBTETRWVGEEIX. CN5DT 71 ILUSIC /etc/idmapd. conf HHETI,
H—E X FE-ISHBEE T SICIE. systemctl restart nfsserver IV REERITL F
Fo CHUTE D NFSH—NTHERRPCR— Iy NDBEEBINE T,

NFSH—N\HT — REFICEICEEI TS KL S5I1CTBICIE. sudo systemctl enable

nfsserver ZX{TL £95,

Q & NFsv4
NFSv4(Z. SUSE Linux Enterprise Server CHJATZE 2 &HFIRONFSZO R IJLT
Jo NFSV3E[EILAZET. NFSVATDIVRR—bRBICTA LI M) ZRETETD LS
IC@bF LT
SUSE Linux Enterprise Server 11 Cl&. /etc/exports D/NA1 Y R MHKETL
Too CHNUIBISHMSHR—EINTVETH FFERICAD X LT

/etc/exports
Jetc/exports 771 ILICIE. TVRUDURARDEENTVEYS, BTV MJIFEN
FNHEHEITZTALI NI CHBEAEERLEY, /etc/exports FO—RHIARIT > ~
Jid. ROIBEEHMSHEDII>TVLWETD,
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/SHARED/DIRECTORY  HOST(OPTION LIST)

£l

/export/data 192.168.1.2(rw,sync)

CCT RIS S 7 2 b 2@ T 37DICIPT KL X192.168.1.2 h¥EDHN
TWEYT, mRRAME. RRAMERITTAILEA—R, Fld(*.abc.com® * )Ry
k' IL—7 (@my-hosts) ZFERATIFXT,

IARTDA TSI EEFNSDEKRDFEMICDOWVTIE. /etc/exports D man R—2 %
BB L T TL: (man exports ).

NFST—/NDEITHIC /etc/exports ZEE L IHFE. BEZEMICT SICIE. sudo
systemctl restart nfsserver ZR{TL TH—/N\ZBEETIHNENHD X7,

/etc/sysconfig/nfs

269

/etc/sysconfig/nfs 7 7 1 JLICIE. NFSVAH—NTF—FE > OEIERIRE T B/ N IDIN
SX—=ADEFENTWVEYT, NFS4 SUPPORT /N T A —AR % yes ICERET B EHEET
F(F 74 EDEE)s NFS4 SUPPORT [E. NFSH—/\DNFSVAT U RKR—bhETSAT
VhEYR—FITEIHNESHERELET,

NFSH —/\NDERITHIC /etc/sysconfig/nfs ZZELTHE. BEXZEMICT BIC

I&. sudo systemctl restart nfsserver ZE{TL TH—/N\EBEHNTINELHD
ED

O evhovrFTIaY
SUSE Linux Enterprise Server 11 Tld. /etc/exports @ --bind XV b DA
Tl TNIFBIESHMETR—FINTOVETH, FEHERICAD F L7. NFSV3
EEUAZET NFSVATOI I ZAR—FRBICTA LI MU ZRETETELSICH
DFLT

Q iz NFSW2
NFST ZA4 7> bDEFENFSV2ICHKIFL TWBIFEIE. T —/\D /etc/
sysconfig/nfs [CRD K S IZERTE L TNFSV2ZBICL £ 9

NFSD_OPTIONS="-V2"
MOUNTD OPTIONS="-V2"

H—EXZBEHLALET. ROIYY FZRITLT. N—2 3 V20MERARTED
ESHh MR L X,
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tux > cat /proc/fs/nfsd/versions
+2 +3 +4 +4.1 +4.2

/etc/idmapd.conf
idmapd 7 —E > IE. KerberossBit =R T 3FBR. £IEV 17> A BFDI—
FREWIBTERWVBEICOAMNETY, LinuxZ 517> ME. Linux71—=2J12.6.39
HWoHFZOA—HFEZENBTERLSICHED LT idmapd T—E>IE. NFSvAH 5
P—NANDOERICH L THBIEIDDY Y EYTZITW 97147 MIBELE T,
HEIZIHE LT, idmapd ZNFSVAY — N ETEITTIHENHD T, /717> ~D%
B DO vEYTIE. Ny —Infs-client IC& > TRE TN S nfsidmap ic &> T
TIhnxEd.
NFSZE->TT 7ML AT LEHBETZII VETIE. I—HFADI—H%LID (UID)
DEIDHTISIKECAZEEZFEB LTIV, ED®HITIE. NIS. LDAP. H7=iEfthd
Bl— R XA VR ZRE T N TEFT,
/etc/idmapd.conf 7 71 )LD Domain /XS X—RIF I SA TV b —NOEAICK L
TRLCBEICRET ZIHELNHD XY, EET.:.U)&L\%—ALJ;\ 77’(7‘/ feH—NDOm
BFDT77A4ILT. localdomainZZFD X FFEALTLIET V. BRIERE T 7 17ILOH%Z

RICSRLET,

[General]

Verbosity = 0

Pipefs-Directory = /var/lib/nfs/rpc_pipefs
Domain = localdomain

[Mapping]
Nobody-User = nobody
Nobody-Group = nobody

idmapd T—E V% BN T B7-. systemctl start nfs-idmapd #R1TL 75
F—EYDORERTHIC Jetc/idmapd.conf ZZEBLI-HE. EEEEMICT BIC

I&. systemctl start nfs-idmapd ZE{TL T —EVZBESTIVENHD T,
SMICDWTIE. idmapd B LU idmapd.conf DY ZaFIR—SHEBEBLTLETV
(man idmapd & & O man idmapd.conf ).

19.3.3 NFST®DKerberos®{EH

NFSTKerberossRsE %= 9 % ICI&. Generic Security Services (GSS)EBMIC T B HEH
HDEFT, RHDYaSTNFSH—/N\DAH A T7OT T, GSSttxal) 702G T 2%EER
L9, el COMBEZERT 3ICIE. ¥EET B Kerberosth —/A\HWMETY, YaSTIZ

270 NFSTDKerberosdD{EF SLES 15 SP3



Kerberost —/NDEREISITOWEH A, TDIRMEEEERZFER T 57517 TY, YaSTERIEEREICM
Z T, KerberosiREEHFEAT BICIE. NFSEREZERITI BHIIC. DAL CBROFIEERT
LTLZE W,

1. =N 47> bOmAD. BLKerberos R XA IZdHhd e zERL &
Yo DED. 547> ke —N\HE LKDC(Key Distribution Center)t—/\
IC7 1A L. krb5.keytab 7 7 -1 JL(the default location on any machineis /
etc/krb5.keytab)ZHB L TULWAITNIEED £ A, Kerberos®FHHICDWT
I&. [Security and Hardening Guides . 256& [Network authentication with
Kerberos) Z&RL T ZE L,

2. V547> Tsystemctl start rpc-gssd.service A< > RERITL T, gssdtf—
EXZzE#HLE,

3. #—/\Tsystemctl start rpc-svcgssd.service 1< > R%3EfTL T. svcgssdt—
EXzESHLFT,

KerberosiRsE TH. H—/N\Tidmapd T—EVHRITEINTVIRELH D £J, EFMICOV
Tld. /etc/idmapd.conf ZBBLTLIET LY,

Kerberos{t, EN7=-NFSDEREDEEMIC DL TIE. 19.618 EHHIEHR o) > o%=E2B L TL
=& LY,

194 247> DFE

RALENFSTSA 7 hELTRET 3%E. OV I I T7Z2A VA —ILTBHEIR
HDFCA BEBINRTONYT—JIF TTIAILETAIYRAM—ILENET,

1941 YaSTIC& BT 7AIN AT LDA ViR—k

SEFSINf-I—HIE. YaSTNFSOSA 7Y R ESa—ILEFERL T, NFST+ L2 kU %ENFS
H—N\D50—AILT7AILY ) =RV NTEEFT, UTICFIBEEZETLET,

FIE 19.2: NFSTr LY FU DA VR—F
1. YaSTNFSOZ A4 7 b EDa—IL%=E L E T,

2. NFSHERTTEMEI VYT LET, NFSH—NDHRR &, 1V R—+T371L
IR BEUTOTA LY RUEO—ALTIVY R TBIIY RRA Y R EASL
e
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3. NFSVA%{ER T 33 a1E. NFSEEX T TNFSVAZEMIC T 22 &ERLEF9, £
7=« NFSVAR XA 212, NFSVAT—N\HDMERTREERCENANTNTUVZIHRED
HDET, TT7AIERXA . localdomain TYo

4. NFSTKerberossRiF#{EARAT 2ICId. GSSEF a2 T4 ZBRICTINELHD £
o GSStEFa T ZBMCT2%EFERLETD,

5. 77 A7 04— )zERALTED. VE—FIVE2—RDY—ERIZT I RZFFA
T3EEIE NFSERERTTTI 747 04— L TR—FZH<EFVICLET, FIv
IRYTZDTICIE. T7AT I +—ILDRAT—RADBPKRTRENET,

6. OKZzZ ) v I LTEERRZREFLE T,

FREIL Jetc/fstab ICEDN. IBENIE T FPAILSRATLRNIYTIY REINET, B TYaSTER
ETZATY R ERELIEC. COT 7D SBREORENREINE T,

O EYRIL—FTFAILYZFTLE LTONFS
W=bN=F0>a>hxy hT—IRBHATNFSHBEL LTI VY FINTWVWA(Tr
AU LAV RATLTIE. NFSEBIZTVEREEERRY NT—0FT N1 ADREZE
HIITOSWRELRHBD T,
2T LDELE. ST LOBEFHEDT T A FOWNIBIEFIE. Ry T =K%
YL TH S, L= bN=—FT0 23> 727 IoRIETBREVWDIERICED £9, NFS
IL—bDHZE. COIEFTIEMERREL T, NFSHEL Oy bT— UG %
ICEMICINTWVRD. L—MN—FT02a>ZERBICTORIYFTERVE
HTYo PRATLDWERETEZRY N T—OTFTNAREEHCLBVKSICZT BRI
[network device configuration(%wy =2 FN\A XADEKE)|Z 7 ( IMEEH A R .
$19EZ Ty N7 —UDERE] . 19.4.1.2518 IRy k=0 F N1 XOEMLI 25
BB)&BWT. 7 /1 ZADRLEHRA Y DNFSroot74 > %3&RL £ 95

1942 74N RATLDFEA VR— K

NFSH—NHDS T 7S AT LZFHTHT VR— b3 3IC1E. RPCR—FYy/NN—DETL
TW3B Z EHEHREHF TY, RPCR— Iy N—ZBEYICEH T ZDIEnfs T—EXTY, £
Df=H. root 1—4& LT lsystemctl start nfs] ZASIL. RPCR— kT v/N\—%HE
LEd, XIC. mountZEALT. O—AIN—Fao>a> @IS VE—rT7 71X
TLZT7 7AWV ATLICNT > NTEE T,

tux > sudo mount HOST:REMOTE-PATHLOCAL-PATH
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T Z1E. nfs.example.com ¥ D51 —HFa LI M)A VR— T BICIE. ROE
XzERLFT,

tux > sudo mount nfs.example.com:/home /home

D547 EHOINFSH—=NICH L TITSTCPEHROMEEER T BI1CIE. mount AWV R

D nconnect A /> 3V EFRATEE T, 1~1I6DBODEEOHEIRETEET, CI T lE
ROV F T3 VvMEEETNTULAWEEDT 7 4L METT,

nconnect FEIF. FHEDNFSH—N\ADZRHDIY V> ETOCXPICOABBRHINE T, [E
L5147 D RIENFSH—NICmountdY Y RZEITT 58, IRNTDY TICHEILE
NTLBREGHEEINET, FILLESISEIISNEE Ao nconnect REZZEET BIC
& BFEDNFSH—NAD TRTD)] 9547V NERET ORIV N TEIHNEDHD
9o RiTnconnect 7 7> a > DFHLIMEEERETET Y,

IREBWA nconnect DfEIE. mount DS F71F /proc/mounts 7 71 JL CHESRTE X 9%
ROV EF T3 VIERBWEEIF. YUY MRICEDA T avidERINT. 774
MED T1) PMERINZET,

@ EEC: nconnectiCE D TERINTUVDRDH D EIXEL DIES:
]

RIIOR T FEICEGEZBALI-DBEWVED T3 N TE S0, EROEGRBITIN
I LB nconnect DIEXRE L THINEIIHD £H Ao

19.42.1 B#EY U b —EXDOEA

autofsT—EVEFEHLT. VE—FI7 7ML RATLZBEMNICYTIV TR EHATEE
9, /etc/auto.master 77 AILICRODI>V R ZEML XTI,

/nfsmounts /etc/auto.nfs

CNT. /nfsmounts T4 LI NUDISA TR EDTRTDONFSIY T Y FDIL— kT
LY FUD&KE%=RI-FESICHED EFT(auto.nfs 77 TIDBELLERETNTUVRER)
C CTlE. auto.nfs EWSEFIZFERALFILLED. FREOHBIZEERTZEHNTER
Jo auto.nfs T XDKSICLTIRTDONFSY I FOITY M) ZEMLET,

localdata -fstype=nfs serverl:/data
nfsdmount -fstype=nfs4 server2:/
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root 1—H ¥ L Tsystemctl start autofs ZR{TL TREZBMICLET, D
BT, serverl® /dataT+ L2 kD /nfsmounts/localdatalEINFSTY U > b &
1. server2 M /nfsmounts/nfsd4mount IENFSVATY U hENX T,

autofsth —E XDERITHIC /etc/auto.master 7 7T ILEZRELT-HE. BEEXKRIT B
I&. systemctl restart autofs THENIVY Y MEREZ BRI T I2HENH D £75

19.4.2.2 /etc/fstabDFFHRE
Jetc/fstab ROOHBIINFSVIRO Y RIT Y MR RODESICHED T,

nfs.example.com:/data /local/path nfs rw,noauto 0 0

NFSVAY o > FDFEIZ. 3BEEHODFTnfs DIRH DI nfsaZFEAL ETS

nfs.example.com:/data /local/pathv4 nfs4 rw,noauto 0 0

noauto A 7> a3 EERTR L. BFBIC T 7ML AT LDBEYT Y FESNEH A,
WETETFAINATLEFHTIYIY R TR5HE8I1F. XUV RRA MDA EIBELT
mountdAY Y Rz TEFXT,

tux > sudo mount /local/path

Q s EEmcTy > b
7272 L. noauto A > a>EANDLAEVE., BHFRIC. SXTLDINtRT ) T RIC
F2oT ENSDT7AINRATLIRITI Y EENET,

19.43 /Y5 L JLNFS(pNFS)

NFSIE. 1980FEMRICHEIN. HoHFHLWFOMIILDIDTY, £FDTH. NERT 7
1IN EHELEEWERIE. BE. NFST+2T9, LHL. KERT 71 ZXELLEVEES
NREROISAT Y DT —=RIZT A LTZVEEIE. NFS*)“—/\h‘/'J'\HL*uﬁc‘:ﬁD
SRTLDNT =XV RACERBEEZRIFLET. CRET 7LD A IDRRICKE
KR TWBDIZH L. EthernetOMEFHREHAEBLMIVWTWVWARWZHTT,

BEONFSH—NICT7AINZERTBZE. T—NET7MIILDART—R%ZREL. IANT
DT—2ZWEL T Ry bT—=I%ZNLTISAT Y MIEELET, LA L. T77ILD
NELTHRECTOENT IV ADOR ML Y IHEREICHRD £,
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e INTWVWT 7AILTIE. XETF—RONEICRKRBADID B,
e KEWT7AITIE. T—N\DBISAT7 Y MADT—2XFEICHKELADD B,

PNFS(/XZLILNFS)IE. T 7MY AT LART—R 2T —2DGFAH SR TS LI
£oT COFRZRRLEFT. CD7cdH. pNFSICIF2BEDO Y —N\DBRBRETT,

o TAUNADTRTD LT T4 v I%WS TXET—52]1 F1cid THIEH —/N\]
o T—RZERFIBIDODULD TAFL—JH—/\]

ABTF—=BAHY—=NEX L —=SH—=NICE > T, B—DORENFSH—N\HDERINET, 75
A7 EDRAAAEEIETH LZITOHEE. XX T =T —N\DBNFSVAT 147> ~Ixd
LT, 770N DF ¥ IICT70ERATRICIFEDR ML= —NZFERITRIEEIVDEEE
TLES, 950472 MIT—NOT—RICEETIVELATEET,

SUSE Linux Enterprise Serverld2Z 21 7 > MAITDHpNFSZHR— L E T,

19.4.3.1 YaSTZ{ERL7pNFSU 17 > hDFE

FlIEL9.2 TNFST« LI FUDA ViR— k] ICE>TEDEFRT, /2l pNFS (vA2)FT v o
Ry ORI L. T3V TNFSVAEEZ IV I LEY, YaSTHARELRFIEZ T
NTETL. BERIRTOF TS 3 >% /etc/exports T 7AIICEFTIAAE T,

19.43.2 pNFSOSA 7> b DFEERE

194218 17427 LOFE A vik—b) Z8RLTHEBLET, IFCACDREI
NFSVATF—NICK > TITHhNF I, pNFSZERT EZEICELRSDIE. minorversion 4~
2avELUART—ARY—/\MDS SERVER Z mount I > RICIBIMT 3 EfEIF TS,

tux > sudo mount -t nfs4 -o minorversion=1 MDS SERVER MOUNTPOINT
TNV T ETETD=OIC. /proc T7AINV AT LDEEZZTEL £,

tux > sudo echo 32767 > /proc/sys/sunrpc/nfsd debug
tux > sudo echo 32767 > /proc/sys/sunrpc/nfs debug

19.5 NFSVAETO7 7t XFEH) X ~DEE

LinuxiClg. 2=, JI—T EXUVZDME(ugo )ICH T BBHHEATAAHS. FEZTAH. &
FUORIT(rwx)DETZTUED. ACL(T VL RFWHU X M) DE—REEHD Tt A &
D E OO BEIEDA T 3 > D1DICDraft POSIXACLA B D £, 7c72L. TH5DACL
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I&. POSIXICK > TIERICIBEREL SN CIEHD £ A HS51DIE. NFSvARY kT —2
771NN AT LD—EE L TERET TN 7=NFSv4 ACLT Y, NFSv4 ACLIZ. Linux_E®DPOSIX
> X7 L ¥ Microsoft Windows EDWIN32> X 7 ARICEY R EfRE#RMH T2 e #BMNE
LTWET,

NFSv4 ACLIZ. Draft POSIXACLZIEL K RETZRIFE+TTIFHBWVWD T, NFSVAT S 17
Y EADACLT7 V2 ZADIY Y EVTIFEASNTUVWERA(setfacl DFERARE),
NFSvADERAEFE. Draft POSIXACLIZZ S 2L —> 3> TEXAEHTEY. NFSVAACL%E
BEFEHITIMNENHDET, DED. setfacl ENFSVITENMESTE AN S, NFSVATEIE
SEHBZCIETEEXFH A NFSVAACLENFSVAT 7 AL AT LATHEHATES L SICT BT
8. SUSE Linux Enterprise ServerTld. XD 7 71 ILZFE nfs4-acl-tools N\v 7T —T%

RELTVLET,

® nfs4-getfacl
® nfs4-setfacl

® nfs4-editacl

NS DHEIE. NFSVAACLZIREES K UEFE T 5 getfacl H & U setfacl EIFIXFEHKT

To CcNHEDAT Y RIF. NFSH—=NEDT 71ILY X T LADNFSVAACLESELICHR— ML
TLBBBICOABM T, T—NICL>THRINBZFIRIG. V5172 FTEITINTVS
N5 TOT 5 LICEER 5 X, ACE (Access Control Entries) D—EBD4FEDEAEHE
NAEREGZEHHD £,

T AR—FTONFSH—/NIINFSRY 2 —LZO—AILICIY TV TR idHAR—rSN
TWEEA.

Z DDIEHR

FEMRIC DUV TIE. Introduction to NFSv4 ACLs (http://wiki.linux-nfs.org/wiki/index.php/
ACLs#Introduction_to NFSv4_ACLs 2)EBB LTI L,

19.6 MG

NFSH—N& IS4 7> FOFRTEERIE. exports. nfs. HLUmount DY =27 )L R—
T DIED. /usr/share/doc/packages/nfsidmap/README 'S5 HAFTEXT, U F1 YV
REaX>TF—oaviioWTld. XOWebt 1 bESBLTLIEEL,

276 ZDOMDIER SLES 15 SP3


http://wiki.linux-nfs.org/wiki/index.php/ACLs#Introduction_to_NFSv4_ACLs
http://wiki.linux-nfs.org/wiki/index.php/ACLs#Introduction_to_NFSv4_ACLs

o XY hT—=TtF 2T+ D—ABIERICDOVTIE. TSecurity and Hardening
Guides . #23Z Masquerading and firewalls; Z&8BL T3\,

e NFSTURR—rEBENICIY T FTIUNELNHDI5EIE. 21418 INFSEEDEH
VoV h] ZBRLTIEEL,

o AutoYaSTZfER L TNFSZERE T 2 HEADFFMICDWLWTIE. TAutoYaST Guides . 54
& [Configuration and installation optionsy . 4.20I8 NFS client and server] Z%8g
LTLET L,

* KerberosZzfEA L7ENFSIT U R R—bDEFa) T REICBETZFIBICOWVT
I&. TSecurity and Hardening Guides . 26& TNetwork authentication with
Kerberos . 6.618 lKerberosand NFS; Z&HRL T3 L\,

o EHAAREMIANIL FICDWTIE. SourceForge (http://nfs.sourceforge.net/) 2% B8 L T
<12V,

19.7 NFSEZ TN a—T14 2T DIcHDIFEHRDUN
==

1971 —HNB ST a—FTa>7

BRICE>TIE ERINTIT—XyE—T%FiH. /var/log/messages 7 71 L%
RNB_ETNFSOMEZBETEZENTEEXT, L. BLDHFE. IF7—Xvte—2
X° /var/log/messages CIRHINBBERISTDICEFELVWDDTIEHD FHA. CDKSKIH
. NFSOIF AL DOEEIZ. FEOBIRAPICRY N IT—INT Yy b 22XV TFv 52T
SKEBRIZENTEERT,

MEEARICER L X9, SEIERAETIYRTLETAN L, BEORERBPAEIFEL T
MEEARNEY, MEICOANZRLBELRRATY TER/ELE I, T0&R. XOFIBTRY
&3 MEEZBRLTHFT,

FIE 19.3: FEDHER

1. XY NT—=IONTy b EXFv TFr¥ LET, LinuxTIE. tcpdump /Ny —2 TR E
3. tcepdump AX Y REFEHTIT XY,
tepdump DEXDFNIERDEED T,

tcpdump -s@ -i eth® -w /tmp/nfs-demo.cap host x.x.x.X

CCC.
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sO
INTY FOYIDIETZERIELET

eth0
N7y bDERYTZO0-NILA 22T —ADLEICESHRZZHBENHD £
To gEn EEFEALT. ARICIRNTOI VT I—REF v TF Y CEET
M. CORBMDERICKD. F—2HBLED. PR TREANELZHEN KL

HOE,
w

ETACF VY IFv I 7ML ORBIZEEL XD,
XX.X.X

NFSIEHDDH S—AHDHDIPT KL AICBF BRI ZIBENHD £9, o x
& NFSZ 54 7> MAIT tepdump ZEUS 9 335518, NFSH—NDIP7 RL X%
BELEFT(ZDETHEVEEA)

Q i
BEICE>TIE NFST A7 Y M ERILENFSH—NOWITNHDT—2ZF v
TFY¥IB37ETTHRTY, ifele TVRYDIVROXRY T —0BEGHEN
BOLWEEIE. MADRTT — 22X v TF v I38ENLLKHDFT,

tepdump 7O X %ED vy R TUHETIC. ROXTY FICEAF T,

(A 7> 3>) nfs mount AV > FEEDEITHRICEENHELE T 5FFIE. nfs mount O
NYROGHFEMEA T a>(-vw)DFBALT. KDFEHELRENZEZ ENTEE
ED

(F 7> a>V)BIRAED strace zBIFL £J, strace DBIRXTY I TIE. LD

SZTLA-NADEDORRTITONIAZERICRERL XY, COBREEAL
T tepdump RDEDAARY MIEREEDEBINENZFHMICHIBIT A TER
o

fce ZIE. NFSY DY hTOY Y Rmycommand -—-paramDERITHEBRL 1= & H9D
MoBEIE. ROAY Y RZFERALTIOY Y RZ strace 38N TEZXT,

strace -ttf -s128 -o/tmp/nfs-strace.out mycommand --param

BIRXTv S Tstrace zZBIF TETARVERIE. MEI’BIRINEZZERLEF T, /
var/log/messages 07 7 71 L% MR L T, RIEZHEL FJ,
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4, FELIBIHRINSES. RL-c LT, IHERTERITLTULS tepdump ZELEL F
9, strace AV RICKD NI LTHEIE. strace AYRBHBRTLET,

5. N7TY kL —XR Y strace T— X DR H B EEEIE. /tmp/nfs-
demo.cap & /tmp/nfs-strace.out TT—XEZREBETETBLSICHED F LT

19.7.2 &EEBNFST/NwvT

O == 5547\ vIIRRERRATTY
RDEI 3 >idF. NFSO— F%ﬁﬁ@ LTUVLWBRELIENFSEIEEDAENRE LTWV
BCEREFEICEVTLIET L, LA >T, 197118 I—ENE oIy a—T77
> L.:E%zéh‘cméaﬂﬂd)xv‘-‘y7’%%??L’CF‘:E%%§DQ& HMMZERT B0
ICRERTNYT I— R (H3HE)DEEZEMIRICHISE £,

BAIDONFSEIEDBHRZNE T B 7-DICEMCT R EHFTERT NI IA—ROIEFITER
BEAHD £, 72720, TNV I XyvE—IFIEBICHNDICCLK. TNHEDARY a—4IE
EBICKETWVWD. TNy I OA—RZEETIECATLNT =XV RAEEZRIFTH
BEMDHD £, MBI RELLBVWLSICTRIEOHICO AT LAICKEIREZEEZRIITIHZEDDH
DET, IFLAEDFE. TN\VvII—FOEAIBEHD FE A, £7oo NFSO—RIZHFE
LTWAEWI—HICE>TIIBRISRICIIB £H A

19.7.2.1 rpcdebugZzfEARA LT /Nv T DEML

rpcdebug YV —ILZFEBET 2L NFSUSA T RN EY—NTNVIT IS T2RES LTV
)7 IBZENTEFET, rpcdebugy —JLICSLETT7 7 X TEHRWVIGEIX. NFSH—N
D nfs-client B WLME nfs-kernel-server Ny —SHHSA VYA M=ILTEET,

FTNYITITSTREBETBICIFE. KOO REETLET,

rpcdebug -m module -s flags
TNYI TS0V TTBICIE ROORVRZRITLET,
rpcdebug -m module -c flags

CCTC. moduleldZmDeH DT,

nfsd
NFSH—NO—RDOF/Nv
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nfs
NFSOSA 7> bd—RDT/INYYT

nlm
NFST 54 7> b £TIENFSTH—/ND WA TNFS Lock Managerd 7 /Ny J 1TV &
9o CHLENFS V2/V3‘:§Zé, LFT,

rpc
NFSO 47> b ERLIENFSHT—NOWINHATUE— O —2 vy OA—)LE 2 —
WDTNYyITZTWET,

rpcdebug Y Y ROFFHAFERZEICOVWTIE. YZaT7IR—=—DZFBEBL TSV,

man 8 rpcdebug

19.7.2.2 NFSHMKEFETBMOI—FDT Ny I =BT S

NFS7 27 T+4 ET4lE. NFSY T2 kTF—F > (pc.mountd ) DO EY —E X ICHKTFS
BBENHD £, /etc/sysconfig/nfs A TEHEY—EXDA S a V%R ETTET,

7= ZIE. /etc/sysconfig/nfs ICIZRDINT X —ZDBEENTUVET,

MOUNTD_OPTIONS=""

TNYITE—RZEBRICTBICIE. -dA T2 avilHEWnWT. ROEEDEZFERT Z2HEN
HHDFF:, all. auth. call. general. F7ldparse,

e ZiE MOOA—RIFTRTOFKD rpc.mountd OF > I 2BMICL £,
MOUNTD OPTIONS="-d all"
IRNTOERAIERA T a VIl OVWTE YZaVIIR—=22zSRBLTLEEL,

man 8 rpc.mountd

/etc/sysconfig/nfs ZZE LR T, T—EXZBEFHITILENHD 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 £,

20.1 FAEE

[ -

Tl&. SambadD Y Za 7 JLPYaSTE a2 — )L TEARAINZAEICOVLWTEHBELE T,

SMBZO kL

SambaldSMB(H—N\Xwvt—>J0Ov o) 7O )L EEBLEY, SMB
[ENetBIOSH—E X ZEICL TWEJ, Microsoftid. DX —H—DY T T T7H
MicrosoftA RL—F 4 YIS R T LZERETL TVWBR T —N\ADEREWILTETSELD
IS Co7Ora)LZD ) —XLE L7 SambaldTCP/IPZO )LD EICSMBZO b
ONERELEY, DD, TCP/IPEIRTDISA T MIAVIM=ILLTEMIC
TRIRENHD XY,

() E> h:IBMZ: NetBIOSOHR—k
IBM ZTIZSMB over TCP/IPO&HHR— b EhTWET, CThH2DDY AT L
TIENetBIOSZHR—FLTULWEHA.

CIFsZOo k2l

281

CIFS (Common Internet File System) 70O k JJ)LI&. SMB1lE HMEEINZSMBZO L3
ILDOFEA/N—> 3 > T, CIFSIITCP/IPLTHER T A 1ZED) E— 7 7ML AT A
T, A—HIIN—TFICLBHEBEES LV VX —Y FETORFa XY FOHEN
TE3&L5ICLFET,

SMB1iZSMB2ICE F#: X 511, Microsoft Windows Vista™D—aBE L TRAICU U —X
SNF LT ZNnid. Microsoft Windows 8™ & U'Microsoft Windows Server 2012T
IESMB3TEEMZ 5MNE LT BRF/N—T 3> DSambaTld. ¥ a7+ LDEH
ICEDTT A4 ETSMBLIZERNICHR > TWLWET,
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NetBIOS

NetBIOSIE. v hT—20 LD AV E 21— 2BOAFIRREBEDTDHICEKFTTINTZY
Th0x74>R27—X(AP)TY, CHUCKD. Xy D=7l RINIEIS Y
M. TNBEROLEIEHIFTETE T, FHZTRIE. oD U ELFICE > THE
ETETET, LREHERT 32—l L Ot EHD EFA. XY FT—0 DTV
Tld. TTICERBEADHABITHVLWED, HFizV\W<DTHFHTET XY, NetBIOSIE
TEIFEARY M= OFINDOLICKRETEEFY, EBHNEMTIL—FT0 VIR
AIREARRED1DIE. NetBEUIEMFIENE T (ZNIENetBIOSAPIX BRSNS Z e Hh'%
<HDETF), NetBIOSIE. Novell IPX/SPXTO R IILDETHHR—FEINTUVET,
IN—3>23.200F%, SambaldIPv4 L IPv6 DA TNetBIOSZEHR— K L TWE T,
TCP/IPIRH TXE I N7=NetBIOS#IE. /etc/hosts TREAINTWLWR %, £/
DNSTEZEINLRZRE o7 HBENHD £ A NetBIOSIZIHED. TRITIRIT
L7=&gifdiFRAlzERALTVWEY, LA L. BEZEBZICT37HIC. £7IEDNS%Z
FA T4 T THERTB7DIC. DNSTRR MRICHET 2B ZERTZ2cz 80 L
£9, ChlISambarMERTBZT 74N ETHHD £,

Sambatr—/\

Sambatr—/\i&. SMB/CIFStH—E X& LUNetBIOSover IPR—I VI H—EX %05
A7 MIRML FT, LinuxDiHa. 3EEDSambatr—/\57—E > (SMB/CIFSH—E
XA smbd. F—=>FH—E XF nmbd. FREEA winbind ) AEE TN TULE T,

SambaZ 17>k

a
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Samba?Z T+ 7> k&, SMBZO L OJ)LZz N L TSambatr—/\H 5Sambathr—E X%
FEATZYRT LTI, Windows¥PmacOSHRED—REHNBRARL —FT0 VT XT L
. SMBZO I ZHR—EFLTWVWEY, TCP/IPFORIILIF. TARTOOIVE 21—
RICA VA= TEIRENHD £, Sambald. BAHBUNIXTL—N—IZXLTZ
SAT7 2 hZRMEL XY, LinuxTlE. SMBEDA—RILETD2—ILHAHD. Linux>r X
TLLARILTOSMBY) Y —XDREDEBET T, Sambas T4 7> MMILTWLWITND
T—EVHRITIIRERHD FEA

SMBH—/NIF. EDI A7V MMI L. T&HAE] IC&->2TUY—XZigHELET, &
BEY—NEDTALIR)(HTTo LRI ESD) I VARTY, HEIZ THE
%] ZHEALTIVRR—FEN, COHBITT7I7ERATELT, EERICIFEDELS
BAFIDHRETEE I, TVXRR—rTo L7 MNJDARTHINEIEHD FHA,
BTV VRICHDEEDEDHTENTWVWEY, 751472 MI&AFITHRETA LI MY
ETVIRICTIERTEET,

BHICED. FILEES($) TROBZHEBRIFIERRICHED 9, DED. Windowsd>
Ea—2ZEHAL TEATRGEEZERLTVLRHEE. HBERTINFEA,
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DC
RXA>a>bO—5DC0)IE. RXTYDTHIY b ENEBTZH—NTT, T—4L
TVT—23 2 DBE B—RXAVIEBBORXA IV FO-3Z80H5ZCNT
TEI

20.2 Sambatqr—/XO1 > X k=)L

Sambatt—N\ZA VA F—)LTBICIE. YaSTZEREEILT. VI I 7 sV I DT T7E
HOIEIGERLET, FTms N2 —VDIBISEIRL. 77 7L —N\ZRBRLE T, BER
NVT—=SDA VA N=IILZERLT. 1A=L 7O X%EZR"TLED,

20.3 SambadiEFEH L MELE

Sambatr—/N\i&. BENT— bR)DFEF TR EISFELETET XTI, R —DORBELVE
LEIE. 20,4178 TYaSTIC & BdSambah —/NDEEE)] THEAL TWA K SIS, YaST Sambat—
NERED—EBT I,

ARV RSA4>T. [systemctl stop smb nmbi ¥ AL T. SambalchEARH—E X%
fEIEL. Tsystemctl start nmb smb) CAALTEHFHLEXT, smbF—EXII. BEIZIG
CTwinbind Z0EE L £75

() E> h:winbind
winbind (&, HMIZL7=H—EXTHD. {EFID samba-winbind /Ny —J ¢ LTHIRE
HENEJ,

20.4 Sambatr—/\D&E

SUSE® Linux Enterprise Server®Sambatf— /NI, YaSTZ{E>T. F£IZFFHTHRET S
ENTEET, FHTREETASHEN VAE THETETE I YaSTOGUIF L BRI TIZH
DEEA.

20.4.1 YaSTIC &k BSambatf—/\DHRE

Sambatt—N\%HRETBICIE. YaSTEEEIL T, *v FT—2UH—E X s Sambatr—/\DJE
ISEIRLE T,
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20.4.1.1 #JJHASambas%E

COEDa2—-ILEPNOHTEIMTD L. Samba1 VA =)L T7ATHEHL T, Y—NE
BICELTW DWW OREANBRFIER RET D ESICERINE T, RENDREZIC. Samba
BIEENIT—REERINE T (Samball— F/V 2T —R), JREFEEEFICIZ. Samba
Configuration® 4 7AJHRRINE T,

Samba Y2 F—IILAATOTIE ROD2DDRAT Y FeA TS 3V OFMRETHERINT
WE9,

D=0 TN—=TFLIEFEXL V%
Workgroup or Domain Nameh 5 BEfF D &R1 2 EIRT 2Hh. HLLWAFIZAIL. X
Nz ANDLZFET,

Sambatt—NO&21 7
MDRTY TTlE H—=N%EPDC(FZAIXURXA>O> b O—35)c LTHRETE S
D\ BDC(NW I T TRXAYOA> b O—Z) LTHEETSE S D, FhIFR X120
hO—S LTIIERESERVWHAZIEELE T, ANTHERITLED,

AT —N\REICEZTRVGEIE. OKZEIRL THESELET, RIZ. REBORYTT7vS
Ry XT, Samball— N2 T—FEEFRELEFT,

CORTEITIANT, BhS5SambadRELR 7O Ticd), HEH5. #FEHR. EESNTE
AA 2, IDAPKREDER T2 FB L TEETA N TEEXT,

20412 H—NETSMBZ7ORIJIDBEDON—23>ZBMCT S

IBED/N— 3 > DSUSE Linux Enterprise Server £ 7= (3B RFH DLinux/N\—> 3 > ERIT
LTW3UZ547> T, RETIEAWVWSMBL/CIFS 7O R JILIET 7 L E TEMICHE > T
WET, 775 L. Samba®BIFED 1 > A2 > XIESMBL/CIFSN— 3> 7O )L EER
TRAHBICOAT—ERZRBTEISLSICEKETEEX T, COLIBRIFTATUREPDHE
DTB7DICIF. DHRCEHSMB217O I EZFER L THBICH—EXZRHETELSIC
Samba%zRET B2HBENH D £,

e ZIE. SMBL/CIFSDUNIXHLERIERE ICHKTE T B SMBLIOAWMERAIBEREREN H D F£75
NS DILEREREIE. SOFLWN—=23 >0 7O JLICKEBESRTVEEA. TO&
SHRRICHBBERIE. REZEEIT B EZRANT DD 205218 U547 EAD
SMBL/CIFSHED VYD v b #BRBLTLLIETL,

NEITOICIE. BRET 71 )L /etc/samba/smb.conf T. ZO—/\NJL/INT X—H server
max protocol = SMB2 10 ZFKEL XT. IARNTODOHABEREDN X MMIDWVTIE. man
smb.conf ZBRBL TS LT L,
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20.4.1.3 Samba®E¥HARE

Sambatf —N\EZ a2 —I)LOFEREEND. 2DDHPEHL R 7w F(20.4.1.118 [HJHSambaz’
il BRIOERICSambaDHEER A T7OJDHRREINEFT, Tl Sambath—/N\DFE
ZRETDILNTEFT,

REZRELEDSTZ5. OKZIZ UYL THREZHRELE T,

20.4.1.3.1 H—N%iEETS

Start UpR 7T, Sambatr—/N\DEHICETIREZITVE T, P RXTLDT— ~EICE[D

H—EZXDREINDZ L SICT BICIE. During BootZ:&R L £ 9, FHRRBEEMWLT BIC
I ManuallyZz:ERL £9, Sambatr—/\DEEEIOFMIC DLW TIE. 20.318 [SambadiLH)
SEEE ZBRLTLEEL,

CDRITT. TZ77AT7 74— IIDER—rZHAICHTETEXT, €DDHICIE. Open Portin
FirewallZ:#RL £ 9, BRORY b T—0A4 22T 1 —ADH 35 E1E. Firewall Details%z
Iy L. AT —R=ZBRLIZE. OKE2 U vy LT, Sambatt—EXHD=XRY
D=4 VR TT—RAEERLET,

20.4.1.3.2 H#H

HERT T, BWICTZSambadHEEFZIBEL £9. homesBLUV U VAR, FaiEE
BAOHBENW OWHD 9, KEDZEZFERAL T, EWCENOBMTYIDEZ I, #
HOBEEZEBMT BICILEN. EEZHIRTZICIFEREI VYOI LET,

OA—HICTa LI F)DHEZFHAT22BIRT I L. 57T 57)IL—THRODITIL—TX>
N=IZ. BEEDTA LI b ZMMOI—HFeHBESEZENTEET, LexiE O—A
JLDEFHD users. HBWIE R XA > DEHETILXDOMAIN\Users ZHEL £9, F/. 21—
ICIET7 7AW AT LANDT IV R ZHFRT2N—Z v a>ohitHd ezl L TS
Wo RmAHENT, HBEOERAMZHIREITZ N TET XY, SRt L TCaA—HHBAADT7 Y
T RAEFETRICIE. TR T O 2%=F T 2BMICLET,

20.4.1.3.3 ID

HAERZ T T, AR MHEEMTISENTVWSE RXA V(EAERE)E. Ry FT—0TK
BRI NGZEFERTINESH(NetBIOSTHZ F2)%#8E L £9. ABifERICMicrosoft
Windows Internet Name Service(WINS)Z{FB T35 HTET XTI, CDIHFA. Use WINS for
Hostname ResolutionZB&#hIc L. DHCP#EEH TWINSH —/\Z BRfF(Retrieve WINS server via
DHCPZER) T 3N ESIHMREL FJ, TDBT—EZAR—IXTIFHR S LDAPZR Y. THFX/N— b
JO—NIEREFIEI—YEREY —RZRET BICIF. FHHmEZ IV VI LET,
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20.4.1.3.4 (EHESNIEFXT>

HMOR XL >DA—%E, BODRAXAL VT IEITHESICIE. Trusted Domains® 7 Ti
VREBREZITVWET, FILLWR XA UZEMT3ICIE. ENEIUwvILET, FBIRLIEKFX
A4 OEHIBRT BICIE. HIfFEIU YOI LET,

20.4.1.3.5 LDAPFEE

LDAP Settings® 7 Tl SREEICERT BLDAPH —N%ERETZ N TET £, LDAPH —
NANDFERZ T AT BITIE. Test Connectionz 2w LEY, TFRX/N— MLDAPERE%Z
BETIN TIHIINMEZFERTIHE. FllLmEZI Vv I LET,
LDAPERE ICRE Y 25¥MICD W TIL. [Security and Hardening Guides . 25 TLDAP with
389 Directory Server] ZERB LTI,

2042 Y —NOFEHTE

Samba%ztH—/N L THERATBHEIE. sambaZzZ 1>V X F—=JLL T, Sambad T ERTE
774U, /etc/samba/smb.conf T3, DT 7T ILIF2DDHBEAICHITENE
¥ [globall o> a3 vilidk. FOMARIO-NILERENSENE T, ROTI7AILLDE
o>avilid BROT7 7N T )V EHEBHRA>TVET,

* [homes]

e [profiles]
e [users]

* [groups]
e [printers]
* [print$]

COREEFERTZ . HBEOA T 3% [global] Lo > 3> Thl&ICE I O—NIL
ICERETAIENTEEYT, CHICED. BIEBRET 71IILHEBRELYPITKARDET,

20421 JO—-Nlteooarv

[globall B a Y DRDINT A=A, XY N T—UDREICIG L B BRE% KT
L. WindowsERIETHOTS VHASMBEREBE L TZDSambatr—/NICT7 72X TES LSS
FTREDICEENRETT,
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workgroup = WORKGROUP

CD1TIE. Sambatt—NZT7—0JI)IL—FICBID HTE T, WORKGROUP ZEFED R w k
D—ORBICHBZEYRT— I TN —TFICEZTA TSV, DNSEARY hT—7
ADMDOIT ICBEIDHTENTULAITNIE. Sambatr—/N\HDDNSHD FICKRRINE
o DNSEAMERTEA LGS X, netbiosname=MYNAME ZEH L TH—NEZREL
¥9, CONTA—RICETZEMIDOVTIE. smb.conf DI = a2 FILR—JE B

LTLETL,

os level = 20

CDINTAX—=RIE, Sambatr—N\HNT—0FI)IL—TFDLMB(O—HILIY XEZ T ZTH)IC
BABDESHDETo>MMFTERD FT, Sambath—/NDEREHIR > TLWBEIC. BEFED
Windows=®%w b —JICEENAEBRVL S, NEQRE(TERIL2)2FRLET, D
FEwIDEFMICDOWLWTIE. TSamba3Howtol DXy hD—0 7503V 570ERS
BLTLZEV, [Samba3 Howtoy DEFEICDOWVWTIL. 20918 TEFHIEHR) ZBBL
TLEETLY,

v T —=TJRICHDSMBY — /N (7= & 21X, Windows 2000t —/\)H\EEE Y. O—
DINBRBICFETDZIRTDOYRATLD!) X M Sambatr —NICIRET 2% E1E. os
level DEZRKEI LET (L ZIE. 65) TN TSambatr—/N\H. O—AILFRY k
J—JDLMBE L GEIRENE LT

COREEZET I T FNHEEFEDOWindowsRy T —JRIBICE SEET S H
ZEBICHFTTIBELNDHD XTI, IFLOHIC. RBEES Ny hT—0 T, £hIILE
DD VEEFIC. BEZT A RLTLIETL,

wins support & wins server

7T 4 TBWINSH —N\%HDEEFEDOWindows®w k7 —2|ZSambatf— /NS E
B 3FEIE. wins server 77> arEBMICL. TDEZWINST—/N\DIP7 RL X

ICRELZE S,

ZWindows< > > OGS T 72y FAELZD BEVLWZEREBIERITNE LS RVES
& WINSH—NZEy b7 v TT23HENRHD 9, Sambatr—/NZWINSH—NGE
IZ9 BICId. wins support = Yes A S a3 ZBELEF T, Ry FT—ORNTIDFHK
ENEMGESambatr —NIX1BEITTHD MR L £ I, smb.conf 771 JLAT.

Z 7S 3> wins server & wins support [ZREEFICEMICLAEVWTLLIEETU,

20422 HAH

RDOFHTIE. SMBYZ 147> D CD-ROMR S AT e a—HFT1 L2 kU (homes )2FIETE
3&5I1C9B3AEERLET,
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[cdrom]
CD-ROMR S A JH B> CTHIBETREICR DD EEIT BT, TNHDITIEOAX Y Y —
J(C0HJB/IEFELIIOV)TEMICLEY, RODFIOEIO0>%HIBFRL. CD-ROMK
SA4 J%SambarEEFL F 7,

fjl 20.1: CD-ROMDHH

[cdrom]
comment = Linux CD-ROM

path = /media/cdrom
locking = No

[cdrom] LT g x>+
[cdrom] o3> I RUIE. RY RT—=TEDIARTDOSMBY 147> bH
B TETIHBOLBITY, T5IC comment ZEBML T, HEZHATBZI LN T

TEI

path = /media/cdrom
pathZ > 3> T. /media/cdromT+4 LI U EITIVRR—FLZET,

TI7AI L EIEBICHNICERET D CCICED2T. COVRATLLEICEETS -
DHANCDOBOEEZFHETETEZELSICBDET, CORFEZHLWSI—HITHRT
B35, FEIC guest ok = yes EWSTTZEMLET, COREIF. XY T —2
D21 —HFICHAAHFRAZE5ZET, CONTA—E=ZFERTI5EICIE. BEE
ABZINSCCEBEOHLET, £/ID/NTA—4F% [global]l EI> a3 > THERT
ZHBEICIE. TOITEFENBETT,

[homes]
[homes] HEHIF. T TIIRICEETY, A—HDLinuxZ 71IL T —NNDOBWET H
I RENRT—REFHE, MBOR—LTs LI M) EFEH>TLWNIEENICERT D
_ENTEZET,
5] 20.2: [HOMES|&F

[homes]
comment = Home Directories

valid users = %S
browseable = No
read only = No
inherit acls = Yes

[homes]
SMBH —NIZEHK L TVLWB I—FOHBELZMOHEEIMER L TLAEWVER
D. [homes] EETa LI T4 7ZERL TEEFBNICERINE T, RN

BZHEOLHIF. I—TAICHRDFT,
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valid users = %S
%S 3. BEHAERBICHII SN EIC. BEANAHBERICETBRISNE
Fo  [homes] HEEDHE. CNIEEICA—HYELKTY, Lih>T. 2—HoHE
IS 2702 RMEIF. FOA—HREIFICHEEINET,

browseable = No
COREEITOE. HEDRY NI —VRBETEMINALAD £,

read only = No
T 7 #)L b TIE. Sambald read only = Yes /N T X—RICLH>T. TV RKR—Fh
SNTHEBEANDEZTAAT IV ERZBIELF T, HBEICETADDZLSICHRET S
IClF. read only = NofBEZREL £J, "Hldwritable = Yes E[EETI,

create mask = 0640
MS Windows NTA—ZXUAD L X T Lid. UNIXDN—Z v 3 > OBIR = IBE
LBEVWDT., Z71IILOERRHICN—S v 3 aEDYHTARIEHATETEE
Ao create mask /XTX—&F. FILERSNIT 7AILICEIDE TSNS T
VEAEZERLE T, CNIZETAARBHBICOABERINET Y, FXLE.
CDRE. FIBEDFHAAAELIVESTIAHERZFS. RBEED T4V
IW—=T DX N—DFGRHPIAAMERZIFO>OTWVWBEEZEKRL XY, valid users =
%S ld. TIN—FICHEPIAAMERD D BIFE THHRAAAFT I RZEIELFT,
TIN—TIFRAEZIEETE T ZHEIE. valid users = S & WSITEEMICL
TLIEEL,

ZEENFSY T Y F%ZSambar H£H L &L

NFSY T > bDSambar DHEFIF. T—2hkbN3TEMENH D70, YHR—FrT
NTWEEA. 77l —/NICSambaZz Bz~ > X =L 3H. iSCSIHE DA
BREXFERTZ xR ETL TS,

20423 wTFxal7aLAXNI

tFXa)TsZ2RALETERDH. BHEANDTIERIE. NRAT—FICE>THRETNTULE
¥o SMBTIE. ROFGATHERZHETT X,

A—HFLARLDEF AV FA (w52 Fr=0—4)

COEFa2)ToLANLIF I—HFLVWSBERZSMBICEID ANTWE T, 21—
i Y—NIINRT—RZBRITIVENDHD 9, FFER. TIRR—-bShic@4x
DHEANDT7 7t RF. I—FRIIGCTH—N\DFFEIL X T,
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ADSLAILDEF2UT 1 (1511 5=ADS)
CDE—RTIE. Sambald7 o774 7 T4 LI MIERBO R XA X /N— LTEIME
LEXd, COE—RTIRETSICIE. SambazEiTLTW3 > Ea—4ITKerberos
NAYVRAM=ILENBREBRAHTHDECHHURETY, SambazFEALTIYE21—R%
ADSLILLICREB T EZMENLHD £9, Thld. YaSTOWindows F X1 > A /N —
Sy TEDa-INZEZFERLTITVWED,

FRALARINDEF AV T (20U F0=RrRX1Y)
CDE—FRIE. T2 2DWindows NTR XA IZEML TWAIGEICOAIEL <EEL
9, Sambald. Windows Server[FLAET. I—H%H /XX T — K%ZWindows”
SARIVERIEIN YT Y TIRXA>AY M O—FITEITZCICEDIREEE A £ T
B INTENRIT—RINTA—2H yes ICRESNTVWIHRELRH D £,

HE, A—H =)\, FLERXAIVLRNILDOEF2) T DREIF. F—N2EIERS
nNExd, BrlOHBICIC. HEIEBICIIFHBLANILOEF2) 7o HOEEICIFI—HL
NEFa2VTAZRETRIEVWI I TEEFEA. LHL. SRTLLEICERELEIPT
RLZXZEIZ. BlDSambatr—/N\%#E{T$3Z EIFAIRET S,

COFMICDOWVWTIE. [Samba3HOWTOs ZERLTLIEET Ve DD R T LICHEBDY —
NELY N 7w T T358IF. T3 interfaces 5L U bind interfaces only ICER
LTLETL,

205 V547> bDEE

547> k&, TCP/IPBETODASambatr—/NICT7 VX TEX T, IPXEEHDNetBEUIS
& U'NetBIOSIZ. SambaTERTEF XA,

20.5.1 YaSTiC&kdSamba?s 517> bDHKE

SambaZ 54 7> b %&Sambatr—/\F7zlEWindowsH— /NN EDVY =X (T 71 ILETIET
DYBRNWCTIERTBESICKREL £9, Windows X 7zIXActive Directory® K X+ > £7z1Z
D—00N—TF%, %y T =05 —EZsWindowsE X+ > XA N—2w TOIBISEIRL
TERRLIEAC7A7ICASILET, LinuxDFEEEICHSMBDIEHRZFEH T 22BWICL1-15
&, I—H5R8EIE. Samba. Windows. F7zldKerberos®H—/N\ETERITEINZE T,
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THF2N—FEREZIZVYILT. BEBREF T a>ERELE Y, XX BaEck
ZEENGY—NER—LTs L7 IO bZEMETBICE. T—NTr LI FJDY
D DTN EFERBLEY, CNUCED. CIFSETHRIAMENZ . R—LFTo LT KD
ICT7ERATEBRELSICHD ET, FHAICDOVTIE. pam mount DY Z a2 FILR—I % B

LTLEET L,

IRTOREZFT T LS. 41700 BB L TREEZRTLED,

2052 U547 > bk LEADSMBL/CIFSEEDY Y > k

SMBxw b T7—2o 7O JILDRAD/N—> 3 >, SMBL1E/IFZCIFSIE. < TEETIEAWL
ZORIJLTHZH. ARETH BMicrosoftiCk > THEINTLWERA. EXaUTa
L DEARAHDS. SUSE Linux Enterprise Server® mount AV > Kidk. T 7 4L ETXEDHFLL
ZO0kJ)LN—2 3> (SMB2.1. SMB3.0. F£7(3SMB3.02)0A%ZFERAL T. SMBEEZT
oY hLET,

72120 COZEIEmount E LU Jetc/fstabZEN LY I VT4 VT DIEEL F
9, SMBLiZ. BARBICERT B Tl ESHiIFERATE £, FHITZEHRIT. AT S
NDTY,

* smbclient/—JL,
e SUSE Linux Enterprise ServeriCfJE9 $Sambatt—N\V 7 D T 7,

SMB1D AERBIRER =D, CDT 7 I FEREICE DIEHFFREENE L BZ3RDE S BEREHLDH
nDX9,

e KDFLWLWSMBZORIIN—2a>aEHR—ELABRVWSMBY—/N\ZER L5
Eo WindowsTlid. Windows 7 & X TU*Windows Server 2008L4f%. SMB2.1OH7R— b
EIRRHLTULET,

* SMB1/CIFSDUNIXYLERIEREICHKTFE T B ERE. NS DILREEEEIFZ. LDFLLWN— T
COTORIILICIIBRESNTUVEE Ao

O == x5 0tEF¥2UT 1 OER
TICEREINBIERICHES . EFa )T OBEICRUTE 355 HD £9, BE
ICB8Y Z5FHIC DWW TIE. https://blogs.technet.microsoft.com/filecab/2016/09/16/
stop-using-smb1l/ 2 ZBRB LTI,

TEBRRITRK Y —NZETYTITL—RTBRE. SDEEBRSMBN—23 T3
EMNTEET,
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SUSE Linux Enterprise ServerGEYIZAR 7O M JNN—2 3 V2 BIME T 3 57EICDL
Tld. 204.1.218 TH—NETSMBZ7OLIILNDIREDODN—2 3 >0 ZBWICT ) =8
BLTCEES W,

IRFEDSUSE Linux Enterprise Server1— %L CSMBI1EBZEMICT Z2HEHLH 2513,
FERETZmount A RS0 Vilvers=1.0 77> 3 >%EBMLET,

root # mount -t cifs //HOST/SHARE /MOUNT POINT —o username=USER ID,vers=1.0

F7=l&. SUSE Linux Enterprise Server®-f > X b —JLATSMB1XEZ 5 O—/NILICEMIC
TAREHTETFXEI, BMTTBICIE. /etc/samba/smb.conf D [globall Eo >3 >DF
(kAT RZEML £,

client min protocol = CORE

206 O >H—/N& L TDSamba

ERIABETIE. BV FIIINAVREATERINTVWBRA—HFICOHT I X% 5]
TEDONEFELWVBENZLTY, WindowsR—XDxwy kT—ITld. TDHXYIFPDC
(FZ2ARIVERAA>OA FO—3)ICL>TUIEBEINE T, Windowst—/\%=PDC& L T{EH
TBR_EHTETERIH, Sambatr—NZzEHALTHMIBTETF9, #120.3 smb.conf7 7+
DT O—=NILt o320 IZIRTKSIC. smb.conf D [global]l] Eo>avICIV D%
BMT3HBELNHD XY,
1 20.3: SMB.CONF7 7LD I O—NILEo> 3y

[globall]

workgroup = WORKGROUP

domain logons = Yes
domain master = Yes

A—HT7hHoY /N T—RKZWindows|ZZEHL L 7SR TER T 3 RENH D £
o TDOHIZIEFTAT > K smbpasswd -a name ZETLET, THICXRODOT RZFERAL
T. Windows R XA VBIRTREICHKRZAVEA—RDRAA YT HI Y b EERLE T,

useradd hostname
smbpasswd -a -m hostname

useradd IV RZFEHAT 3. RILESHEMEINET, IY > K smbpasswd ZIEET S
Ew WIAXA—BR -nZFERALILCZICRILESHEFNICEASTNE T, IXY MIZTOHETE
f5)( /usr/share/doc/packages/Samba/examples/smb.conf.SuSE)ICid. C DIE¥E%#BELT
BIHDERENTENTUVET,
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add machine script = /usr/sbin/useradd -g nogroup -c "NT Machine Account" \
-s /bin/false %m

Sambah DRIV ) T ZEBICKRITTEIRLIICT 720, BEREEEMEREZIFD
Sambal—%%ZERL T, ntadmin ZIIL—FIZEML XS, CHICED. TDLinuxZIL—7F
ICBT3IRTOI—HIIX L. XDAT > RIZK>Thomain Admin A7 —X XA %Z&|DHT
B5LENTEET,

net groupmap add ntgroup="Domain Admins" unixgroup=ntadmin

20.7 Active Directory=>w b7 —2ARMDSambat;—
A

Linuxt—/N&Windows— /OB A ZFBE T 3FE. 2DDOMIL LIFREES A T LF &
Fy D —U%ZERT BN FFE—DOFREBA AT LZRHOE—DOXRY FT—JICW
FDH—N%EEH L £9, SambaldActive Directory R X1 > (AD) L BT E 578, HEL
MSUSE Linux Enterprise Server% Active Directory K X4 VIZBMIEZ A TEE T,

Active Directory F X1 VIZEMEIEBICIF. ROFIEICEWVWE T,
1. rootLTAY 1> L. YaSTZEHL £7,
2. Fv bT—=0H—EZ>sWindows KXo YAV N—2w TOIBICEIRL £,

3. Windows E XA A N=2w THEHEID R AA D EIET—77IL—TT 10 —ILRIC
BMITBRXAYZANLET,
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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 FFMI~E WD

COEIT 3T SambaR A1 — DI SA T MY —NOBMEDHDZEERET 578
DEDBEERTIVZVIEBNLET,

20.8.1 BtrfsTOFEBNE T 71 JLIEHE

SambaTid. 75047 > M3, Btrfs 7 7ML AT ALICBRESNTVLWBRHED 7 71l
BLUOTALIMNIOEMRET7 S0 %2) E— b TEETE XY, WindowsTZXFO—5T
& 770> TONT 1 > 5FHlRA47A0ZzEHTZ T, 7701 /70 LI MUISE
BHBEERNRO T T &2 GITEZCNTEEXT,

[ btrfs_share
men 2B OER o
e compressed_file®70/(F ¢
© (= = v L » #ybI-5 » AWCO103 » bi charenis
o . 2 | rHalse [ HER | MEON-D3v
i BREAD =8 EtE0sE |
g Fov0-F || compressed_file
W FAhT = - - s
= SOTANS - ICEATIREEERL TS
o BEERLuST e #
TPLDEIE
= 5475
EREESP W] FPAILET - NATEIEECT 3 (A)
= EbFr COTFA AL, 0T TR T YIcEA ST AR B(T)
B
o Z1-zwh EEEEILRES{LEE
. PESEERLTT A AVEEEIET3(C)
o -7 _
[ AEEESELTT - 42 027« THRETI(E) SH(D)
M 3 -45-
o
L eSS R

Bz Os#EmEAR) LELIFALH)  FEEED)...

OK Froal

20.2: WINDOWSIZ/ X7O—-S DDA 1 70O

EEERTSITDPMIWNIT 71ILIE. FOELRELIZZEELNHD . BERCAZT71IL>
AT LICE > TEBNICERS KOCEMBERINET T, BE. CNUIELK->TITI7MILT7oER
BRRCRDBCPUA —N—AY RDBELEFTH. ARL—CBREOHNICHEDEFT, FrILWLW I 7
1ILeT«4 L2 UL, FILE_NO_COMPRESSIONZA 7> 3 V& EL THER LAEWED.
TALOMNIDEET7 ST ZMELET,

WindowsTOZ X 7O—5Tld. BB 7 7AILETa LI NI KEBOT7 71 /T14 LY
MU CIREERNICEDITMME LS ICRREINET,
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M=k =5 =

®© ~ 4 L v FwbD-8 » AWC0102 » btrfs_share v &
K BSIEAD e . EE =l =
o gor0-F || compressed_folder 2014/06/08 16:03 JrAIL TAILE—
B FAST || uncompressed_folder 2014/06/08 16:05 TPl TS~
= BiEERLESAT || compressed_file 2014/07/31 10:54 FEAR Pt
| || uncompressed_file 2014/06/08 16:05 FEAN Pty b

[ 20.3: WINDOWST I R 7O—S5TOEMI 7T ILDT1s LRI IR B

SambatBEDEMEZEMWICT BICIF. FHT.

vfs objects = btrfs

/etc/samba/smb.conf ICHBEREZEML TEITT 3. YaSTZFERAL THy O —0H—
E 2> Sambatf—/\s> ENIOIEICEIR L ThtrfsipezFIH T 22 F I LFET,

BtrfsTOEMOEEICDWVWTIE. 1.2.2.118 TEHEINEBtfs 7 7MLV AT LDT T >
B ZBBLTLESTL,

2082 RFvTFTavhk

2Ty 7oay My RTIOAE—CBHHEIEINS)IE. FEDRRICEITZ T 7ML AT LY
TRV a—LDKREDIEL—TT, Snapperid. LInuxXTINS5DRFTyvFoay hEEET
B1HDY—ILTT, AFvFoayv i Btirfs7 7ML X TFLERIF>>FOEY 3=
DO ENTEWMARY 2 —LATHR—FINTWVETY, SambaX1— k. H—N\AlEIZ1
7Y rMIDOmA T, FSRVPZOMINZNLIEVE—FR Ty Ty FOEBEZYR—NL
TWEJ,

20821 LDEION—U 3>

Sambath—NLEDXFv T av bid. MGION—-2a3a>0T77IILEIET« LI ML
LTUE—FWindowsZ 517> MMIRHATE XY,

Sambatt—N\TRXF v 7o ay b ZBMICTBICIE. ROFEZF/LLTLWIHENDHD X
ED

° SMBxw b =IO HENBtrfstF TR a—LEICHFEELTWVWS,

* SMBXRyw hT7—OHBD/NRIZ. BET BSnapperlRIBERE 7 71T IILHAFENTWS,
ROAR Y REMFAL T, Snapper7 71 ILEERTE £ 9,
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tux > sudo snapper -c <cfg _name> create-config /path/to/share

Snapper@FFMICDOWVWTIE. TEET A Fy o BT7E SnapperzfEB LTt X7 LD[E
BeRFyToay hER #B8RLTLIETVL,

e X+ wTavybTa LRIV —TIE BBETZIA—HICT I I ZHFATIHNE
Hb Ed, FHBICDOVLWTIE. vfs_snapper<=a 7L R— D TPERMISSIONS) DOt
27> 3> (man 8 vfs_snapper)ZESBL T ZT L,

JE—FRXFTyToay bEHR—FTBICIE. /etc/samba/smb.conf 77 M ILZZEET S
MELRHD I, BETBICIE. YaST> %y b T —0H—EZ s Sambatf —/\DIBIZEIRY
B0 FEEXROOAY Y FZFEALTEETIHEEI a3 > Z2FETIERLE T,

vfs objects = snapper

FENTOD smb.conf ADEEEZBMICTB-HIC. Sambatr—EX=BEHTINENH DS
ICEBRLTLLIEEL,

tux > sudo systemctl restart nmb smb
wmLLWHSE

1D
HEH(N)

Shapshotted Share

HEOZRD)

HEI1T
FU5(P)
® T1LIrU(D)
HHB/AP)
Ivarftmp ZHB(W)...

FBABHER(R)
o fERALC(])

Aty T oayhEL

birfstBEZFIAT2
~ILT(H) 3@ | ok

20.4: 2F v 7o ay FHEMERH L WLWSAMBALE DB

XE®. SambaB/NX TSnapperil & > TER SN X+ v F> 3 v hZidE. WindowsT
J27O=SDT7AINFETA LI NIDUBTION—2 2 v R THET7IEIATEET,
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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

20822 UE—bMHEXFVTIT3vh

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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20.8.2.118 TEIO/N— 3> THAINTULWRRIERT CAIRRMEICIZ. /etc/samba/
smb.conf ICRDT O—/NILEREDRETT,

[globall]
rpc_daemon:fssd = fork
registry shares = yes
include = registry

ZD%. FSRVPYZ 1 7> k(Samba® rpcclient & & U*Windows Server 2012
DiskShadow.exe # 2 )ld. FEDOHEDXFv T3y M EEREIFHIFRLIED. X
Ty I ayv b EHRLVEBELTRARALED T3 L S5Sambalc@ R TEE T,

20.8.2.3 rpcclientiC &K BLinUXxh 65D Ty gy bl E— FEIE

samba-client /Nw o —JICId. FEDHEB DIER & ~F%ZWindows/Sambatr—/\IZ1) £—
RTERKTEBFSRVPIZA4 7Y EHEFENTUVETY, SUSE Linux Enterprise Server® Btz

DYV—IZFERALT. REAINIEEZIY IV L. EOT 714NN ZNY I T TTEET,
H—NAANDERIZ. rpcclient N1 FUEFHAL TXEINE T,

{7 20.4: rpcclientZ A L7-WINDOWS SERVER 2012XH X+ v 7> 3w FOER
win-server.example.com % —/NICEXAMPLE R X Y OEEZEE L TEHREL XIS,

root # rpcclient -U 'EXAMPLE\Administrator' ncacn np:win-
server.example.com[ndr64,sign]
Enter EXAMPLE/Administrator's password:

rpcclient [CSMBEADNRTRIND L 2R L £,

root # rpcclient $> netshareenum
netname: windows server 2012 share

remark:
path: C:\Shares\windows server 2012 share
password: (null)

SMBEENRXFv T ay bOERZEYR— L TVWB I EZHR LT T,

root # rpcclient $> fss is path sup windows server 2012 share \
UNC \\WIN-SERVER\windows server 2012 share\ supports shadow copy requests

HEXFv a3y FOERZEKRL £,

root # rpcclient $> fss create expose backup ro windows server 2012 share
13feB880e-€232-493d-87e9-402f21019fb6: 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,

root # 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,

root # 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,

root # rpcclient $> netshareenum
netname: windows server 2012 share

remark:
path: C:\Shares\windows server 2012 share
password: (null)

20.8.2.4 DiskShadow.exell & BWindowsh 5D X +wv 3w kD)
T— NEIE

Windows? 54 7> kH 5 Linux Samba E CSMBREED X Fv o ay hEEBETZI D
TZE % 9J, Windows Server2012(Zi&. 20.8.2.318 IrpcclientlZ LB Linuxh 5D 2+
gy b)) E—FEE] THEAL rpeclient IV REERKICY E— b HEEZBIETSE
% DiskShadow.exe 1—7 1 U T4 DNFENTVE T, R¥ICSambatr—NZIBEEICRET D
MENHBRUTERL TLETL,
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MTFiE. WindowsZ Z14 7> bHAREOR v I3y hEBETE 3L 5 ICSambaty—
NEZRETZFIEDOH TS, EXAVPLE (&7 R MERIE T S5 Active Directory K X

. fsrvp-server.example.comiZSambatr—/NMDKEX b%. /srv/smb I ZSMBEB®D /N X
THBRIERLTLET L,

FIlE 20.1: SAMBAY — /N DA ERE

301

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

. Btrfsth 7R 1) 2a— L% /srv/smb ICTERL L £ 95

fsrvp-server:~ # btrfs subvolume create /srv/smb

. /NZ /srv/smb ICSnapperiRIBRE 7 71 L2 B L £ 95

fsrvp-server:~ # snapper -c <snapper config> create-config /srv/smb

L INZ /srv/smb ICEHTLWHBZEM L. YaSTOR Fwv o gy b2 RNEHT23F vy

Ry OIREANCLEFT, 2082218 TYE—rHEFEZF v T a3y ) IZEHBAINT
WBESIC. RDRZRw b% /etc/samba/smb.conf DZ O—/NILE TS 3 ICEBM
LEd,

[global]
rpc_daemon:fssd = fork
registry shares = yes
include = registry

. systemctl restart nmb smb J< > RZ{FEHL T. SambazBEHL £75

. Snapperd/N—=v > a>ZHELFT,

fsrvp-server:~ # snapper -c <snapper _config> set-config \
ALLOW USERS="EXAMPLE\\\\Administrator EXAMPLE\\\\win-client$"

ALLOW USERSDIARTDA VXXV AN .snapshots H T T4 LI MUADTIEZRH

FFRICNTWB e zmBLET,

fsrvp-server:~ # snapper -c <snapper config> set-config SYNC ACL=yes
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O == \xoxTx5-7
N1 TRT—TITIFFRL TSIV /etc/snapper/configs/
<snapper_config> ICfRESNIEZERICIBI TR —7F93Icid. 2BITX
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.exe Z{CHIL. Ny o7 v FFIEZRIRL £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 = {ded4ddcad4-4978-4805-8776-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-44a7-41be-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

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.

RAFfvIavhk

9. XAF v 73y bHMERENTIR. TOHIBRZEA. BIFRShcZ e ZREBL £,
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20.9 FEMHIEER

o ¥=-a7IR=: samba /Ny T—CTA VA R=ILENZITARTDman R—T D) R
b &R T BICIE. apropos samba ZE{TL £9, man NAME OF MAN PAGE ZfERL T
R-a7IR—=SHERAETET,

e SUSE-specific READMEZ 71 JL: /X% —< samba-client |Cl&. /usr/share/doc/
packages/samba/README.SUSE ' & £ F T,

e BMDNYT— RE¥a X b zypper install samba-doc ZfEFL T, /N\v o —
Y samba-docZz 1 A —=)LL E T,
CDRFaX> k& /usr/share/doc/packages/samba lCf Y A —J)LENET, ¥
ZaTFIR=JDHTMLN—=2 3 Y ERERFD S TS 1) (smb.conf.SUSE R E)HVE &
NTULWEY,

o FFA4¥= a7 I)b: SambawikilZld. [GERRI-—HYIZa7IHAFENATVE
9 (https://wiki.samba.org/index.php/User_Documentation 7).
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21 autofsickBA>TFIYURIYT> bk

autofs I\ FBELLTA LI NI EAVTIVRR—IATEFMICITI LTS
7OJZLTY, CNEEVWVHIRZRIRTIEHICH—FRILED 2 —I)LICEDOVWT
EO. O—ALTo LI ) ERY NTD—OHBEOMAZBEETEET, CNHD
BEFNABRIYTY MRAY MNME. FOERIDH > T2H/ICOAIT Y S, FET7
D74 THIREN—ERBFRC 7Y IVEENET, COFFTIVROE
EICK > THIFHENERNI TN, /etc/fstab TEIETR3EMT T FEDHFULIN
TA—IVADEFENET, autofs IFHIHIRT 1) FKTIH. automount IEEFE
DEEIVY Y b ZERTIZATVR(T—EY)TY,

211 412X =)

77 # )L L TlE. autofs [ESUSE Linux Enterprise Servericf > XA h—J)LENFHA. D
BEINU Y hMEREZFB T BICIE. RIS, ROOYXY RZFERALTI YA M=ILLET,

tux > sudo zypper install autofs

=1L
21.2 E7E
VIimBREDTHFIARNITA XA TREIT7IILZHREL T, autofs TFEITRET IV ELH

D*J, autofs DEANABRREFIEII2OHDFT, YRR IvTI771II%2ERTZF
B, HEDIYY T T 71 I Z2ERITBFIETY,

2121 RRAEIVTT74)L

autofs DT 7 AL FDIYRRZBET 71 I)LIL /etc/auto.master T9, FDIHZAAEEET 3
ICI&. /etc/sysconfig/autofs O DEFAULT MASTER MAP NAME # 7> 3> DEZZEL %
9o MRIC. SUSE Linux Enterprise Server® 7 7 # )L DY X RBET 71 ILDOREZ R L F
ER

#

# 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 BITYUYIMEBEEDT Y TORKICDOWVWTIE. autofs DY =27 ILR—(man 5
autofs )| TEZ L DEEARBHRMBHEINTULET,

® T7ANLTIEOXYME@INTVLWETH. ChIFBEMABEEIYY Y MMEREDT v E
I DBITT,

©@ NREAIVTIT7ANEERDT 7 IICHEIT2HENHBIHE. COITOIXY K
kxR L. xvEYT (T T4 v RIE .autofs )% /etc/auto.master.d/ T« L2 k
JICECEL 9,

O +auto.master IC& D NIS(NISOFFHICDWLWTIE. [Security and Hardening
Guides . 53Z lUsing NISJ . 3.1I8 lConfiguring NIS servers) Z&8)%Z AL TL)
THEDIVREIY THERICERDONBLSICHED XY,

auto.master DT> b UICIF3DD T4 —ILRBHD. BXIIXRDEED T,

mount point map name options

mount point
autofs 77T AT L%EI DY b TBERDIGFR(/home 7R E)o

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 e+ EEs
73 Dmap-type. format. HE U options DIFEDEDEFMICDOWVT
I, auto.masterd® Y= a2 7J)LR—(man 5 auto.master)EEBL T T,

auto.master XD I b JIE. autofs|ZXTL. /etc/auto.smbAZEZEL T /smbF+ L
IRV ERAY M 2ERT DL S5ERLE T,

/smb  /etc/auto.smb

21211 EEXTIVE

EEYTY NI EETEIY TT7AILRATHEESNANRICRV Y bR1 > bZERL
9, auto.master TYVY bRAVEZIBETAIDTIEHRL. YTV MRAV T =)L
RuE/-ICESBRIET, LRI ROTTIE. autofs (CF L. auto.smb TIEE I NTIIHBR
ICRTY RRAY b ZERT DL DIBRLE T,

/- /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
autofs ICK BBV MDY TRATFTELTUE 77101 DPRH—MRINTY
. DEATHHDFT, vy FlF. ATXY ROHIIN. LDAPE g T—2 R —
ADVIVRERTEEI B ILHTETET, Yy TZATOFMICDOWVWTIE. man 5
auto.master Y= a2 7ILR—JEBEL T,
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Ry T7770)E. V—ADBAR(A—AHILFLFRYy hT—0)e. V—RZ2O—HILICID
VETBIHDOIVYERAY R ZIBELF T, Yy TOEBNEERIITIE T Y 7 EEE
T9, ERBDIE. optionsz I b DRETIF% < mount point & locationDfEICEER g
5= T,

mount point options location

RYTIT7AUDRITARET 7AILEL TR =V SN TV RV ZRRBL TS
Lo chmod -x MAP FILEZR{TT B LICKD. RITAIREE Y FZHIFRI B CEATER
EE

mount point
V—XDGFRELE IRV 2D ZIBELEY, ZICid. auto.master TIEES
NIER—ZAI TV MRA Y MIEBMT21200T 1 Lo bUA( TR <o > k). £
BYITYRRAYEDTILNZ(EEY T b 2121118 TEEY TV ] Z8RB)DOL)
ITNHZEETETFT,

options
BETIIVRNIDIYIY AT a>aE AVIITRY2TcA T3>0 X +THE
ELEFT, COXYTIT7AILDA T 3B auto.master ICEEFNTVWBIHE. TN
SHEMENET,

location
T7AMIINSRATLDRIY VY bTDiGFiZiEEL £9. BFIF. ZEEDREKH
7Ehost name:path name [C&k BANFSE7IFSMBAR) 2 —ALTd, XTIV NTBT7 1
IWORTLD T/1 THREZHBE(EA—HILD /dev TV b UXRsmbfsHBER ). :/dev/
sdalD &SI, OAAYVEES N1 OTL T4V R%Z[FFEIRBELRHD £,

21.3 #BffeTNvT

DU a>TlE. autofs T —EXDREZHIET 2 HEE. BEIVY Y FMEBEDIR(EZ
BT DRI TNy T BERZRRTDAEDEEICDOVWTEHBAL £,

21.3.1 autofst—E XDH&fH

autofs ' —E XDHEIE. systemd ICK > THIEITN X T, autofs D systemctl ATV
FO—ERIBEXIE. ROELED T,

tux > sudo systemctl SUB COMMAND autofs
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_ C CSUB COMMAND IFILFDWIFNHTT,

enable
J—rRICEEBIVY Y MEBED T —EVZRELE T,

start
BEIVv Ty MEREOT—EEREIL £ 9,

stop
BEIY T MEBEDT—EVZEIELE T, BEINT Y MRAVMIETIVERATES
Ao
status
autofs T —EXDREDXT—RRE, BEETZO7 7 71ILO—EBEHHILET,
restart
BEIVvU Y MEgEZELELTESLE T, RITHFOT—E>ZIRTHET L. FILL
T—E EE#HLET,
reload

IRTED auto.master ¥ FZHEREL T, IV MNJICEELAHBZTF—EVEERHL. I
LOWIYMUABZIGZEIEFFLLWT—E>ZEBLF T,

21.3.2 HEINV Y MEROBRED T /INv D

autofs TTF«o L7 bV AT I NI 3BICHEEDNRET ZHBSIE. automount T—E>%F
FTETLTEIAYE—CFEERELTLLETVL,

1. autofs Z{ELEL £ 95,

tux > sudo systemctl stop autofs

2. 1DDIHEFDS. 7479 5T RTautomount ZFFHTEITL. G ENEERL
£,

tux > sudo automount -f -v

3. ADEwmERDS. YTV RRAVMMIT7I7EAL TR, cdEF s 2FERHL
T BRIV NI 7AW AT LERIDNLTHET,

4. 1EZEBDIHAKDS. automount DESIT. YUY MIKBLIEEBREAIZTT Y MHE
TEINTULEWVERICODVWTOFHIBRABRVWDADE SHZHERL £,
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21.4 NFSEEOB#YY > b

KOFIEIEZ. v bT—2 ETHBERIELNFSEEZBEY TV T3 &L 5 autofs ZRET
32HEEZRLTVWEY, CORZEISETHALLBRZFMEALTWVWEY, £/. NFSOIT I X
R—FrZBHLTVWBZEHEIHIETYT. NFSOFFMICDWTIE. 192 INFSEET 71 )L
27 L) BBRLTIETL,
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1. YREI YT T 74)L /etc/auto.master ZiREL £ 75

tux > sudo vim /etc/auto.master

/etc/auto.master DRRICHTLUVNFSY U Y FEDOFHFLWI Y MUEBML £Y,
/nfs /etc/auto.nfs --timeout=10

chUE. R=IAIYT Y hRA Y Md /nfs Te NFSHEEIS /etc/auto.nfs ¥ FTIEE

TNTWBZ &%k autofs ICIER. IET I T+ TRREDIOMWEFEWN 5 ZDT Yy TR
DINRNTOHEBFEEHNICT YT RTBLIIEBRLET,

NFSHEEARDOFHLWIY TT7 71 ILEER L £ 95

tux > sudo vim /etc/auto.nfs

WE. /etc/auto.nfsiCid. FENFSHEBICX L THEDITAEENE T, FERICDOWVWT
ld. 212218 T2y T o74)L) #BBLTLLEIV, YTV MRAY B LUNFSHE
BOXY NI —OFRLRZSREARTZTZEMLFT,

export jupiter.com:/home/geeko/doc/export

ERoiTid. BXRAH S . jupiter.comKX k_ED /home/geeko/doc/export T+
Lo bUAO—HILKER M E®D /nfs/export T« L2 U (/nfs iEauto.master ¥
THEE@RICEEIVI YR ENBZEZERLE Y, /nfs/export T4 LI K1)

I&. autofs IC& > TEEBHICERINE T,

. LEINICEIUNFSEEZH#MICT T R LTULWEBES. BREICSLC T /ete/fstab DORSE

TRT2IXMELE T, TIRRDELSICHED X T,

#jupiter.com:/home/geeko/doc/export /nfs/export nfs defaults 0 0

. autofsZBO—F L. BIfELTLWBHESHZRERLE T,

tux > 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/

DE—FMHEBLICHZ T 7MILDOI X N EBBTE 35S, autofs ITHEBEL TULE
ED

215 FFMcE YD

DU a>TlE. autofs DEXRMARFHBALIDBHEFELWLWAE Y ZICDODWVWTEBALE Y,
C CEHATADIE. *y b= ETHERBEABNFSEEDEH YV M v T T 70T
DITAILRA—RDER. BLUCIFST 71 ILY AT LICEBDOERTI,

21.5.1 /netY¥o > bhRA K

CDONIIN=I TV bRA Y MME. KEDONFSEEZFERT 3 HBAICEANTT, /netIlid.
A—AlLFy hT—0 EIZH B ITRTONFSHENR A > TFIY Y RTEEBINU Y FENET, C
DT> hUIFTTICauto.master 77 M JLICEEL TWVWSTcH. TV FUDIOXY MeZz iR
FRL Tautofs ZHEH T BT TEAE T,

/net -hosts

tux > sudo systemctl restart autofs

fcr ZIE. jupiter EWSERIDH —/VE /export E WS ZRIONFSEELH 255
tux > sudo cd /net/jupiter/export

ORYESZAVTRDESICAADLTIIRIVRTEERTS,

2152 TALRA—-FZERLIEY T T4 LI NUDBEFHYY
>k
BRICEBIRY Y R BZRBHBHZY T T LY FUDEENDETALY FUDBZHE

(ARG T —XE BL2OI—FDR—LT« LT MIDREICHS /home T LT b
). autofs (CIXERIBERAGEIMED > TVET,
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R—LT1 L7 JDBSIE. auto.master ICRDITEEBML £,

/home /etc/auto.home

UL T, /etc/auto.home 7 7T ILICIELWRwvE>Y I ZEML. A—HDEKR—LTo LTk

UABEBNICR Y FENBELSICTBIRENDBD I, 1DOBRAEIF. T LI KV
ISR L TERDIY U ZERT 52 T,

wilber jupiter.com:/home/wilber
penguin jupiter.com:/home/penguin
tux

jupiter.com:/home/tux

[...]

ZNiE. auto.home RICHBA—HFD XA N EBIETINENHBZ7H. RN IFVWRE

Hho YDYRRAYEORODICTZRZIRY ) ZfEAL. XUV bT3T0L IR
OELDIZT NG R T&) ZEALFT,

*

jupiter:/home/&

2153 CIFS77AI AT LOBE#BNYV > b

SMB/CIFSHEZB&IY YUY 93355 (SMB/CIFSZO F JJLOEFEMIC DUV TIE, FE20E
'Samba) Z2BR). IV T T 7ML OBX Z2EETIHNENDHD XTI, #F>a>T1—)l
RIC -fstype=cifs ZEML. HEEDFZAICOOY Iy OFL T4 0 X%Z2[FTFT,

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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