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FERRBEIRARSRN, KWAMHRELERERE, HE (GIWAFNEER. Web #l FTP iR 28N
BEAEXMH) FRBRFWES, X—ruBdERRXERS LW Btrfs FELM, FEAIM
TRERFRHERR, £ SUSE Linux Enterprise Server B, YaST fE L& IIZFENHIBIMEX RS
HEBEEUTFE,. ATFUTERRA, EflsMNREBAHERR,

/boot/grub2/i386-pc. /boot/grub2/x86 64-efi, /boot/grub2/powerpc-
ieeel275. /boot/grub2/s390x-emu
TEEEIRS I SMEAREFIE, tEVIHNEREEMEREER. AR TBERLT AMD64/
Intel 64 HEHN L, FERMER7ZHIUT IBM POWER A IBM Z L,

/home
MBI DX FEE /home, FERIEZERHRURERIRN 2 E£EHIEEX,
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/opt
B=FEmBEREER /opt T HbRLLBREN T B LEERIREERX LN BIZRF,

/srv

B2 Web 1 FTP ARS5283892E. HHRILLBEREN T HLEERIRI A ELHIREER.

/tmp
BE RN XGNEFNE B RESHRTIREBEE Z M,

/usr/local
EFILERGNAIITER. 242128 RABRUGRERIRITEIEIXLE LRERIER
%o

/var
HEREESTFZTEXH (B1FAE. §ERFE. /var/opt PE=A~m) , SEM
MPRIGF IR ERNAIE, Ft, BIRBLIFERN T MIREBHHIRFIA XLET S HIE,
BEZA “GANEH” ,

5 BRX%S
(SRR AFSEBOFHEY, SUSE A HHFER. I, BAILUER YaST HR
BFRNT S

1.2.2.1 HE#HESM Btrfs X{F &%

Btrfs X R AL 1FERE . WRBHA, Btrfs SEXHHIBRE NBESELIE, HEXHEE
IR BT AR R 4B 5

£/ compress 5% compress-force mount EMHHERERE L zstd. 1zoFH zlib (BRIA
B) o zlib E4HEZNELHELES, M lzo REERE CPU AFER, zstd BiARME T —HEh
ITRAR, HMEEER [zo, MEHEXS zlib 10,

filan:

# mount -o compress=zstd /dev/sdx /mnt
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MRECERT — M XHHEEPENIE, MERENSERATHETFTREZETAIAR, W
BRI EFRITE NIRIES, Btrfs RIGLBEESE. NRERFEEXMITAH, BFEH
compress-force &, WFEE VBRI EEHIENXHMS, hEMAIERER,
BEE, EEIRSERTHXE. NREH compress 3§ compress - force ETIEH XE R
%, WEREENBERTFEANNXHFRFR=ES . I, B4 nodatacow BHRIXHHIAREK
ITAR[ESE:

# chattr +C FILE

# mount -o nodatacow /dev/sdx /mnt
MESEAESERIEYTX. FDXPEN—LEHER, BITHNHAT:

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

MREHLBIIZE RKAMR, BTE /etc/fstab EEEXXHAH 7N compress 5% compress -
force &I, fI40:

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

1222 BHFE

£ SUSE Linux Enterprise Server £, MRE#HITRAZLCIRNIREREZERIMRESIZT RS,
XEFE—R, BEOIUESETEIRZA, EETHENKERE, REEHFE, oI ULIM
RIS (BESHVE) -

BRT5 1.2.2% “SUSE Linux Enterprise Server ERIRXHRFIEE” HRFIHHNFEZI,
AFHPEFEE—INBHN L. XBRIANTE, BERANRIKX (/). HthFEEEHIILLS
.,

MRS SHY, FRNAE @ FE, MERRKR. REPEENXERRIBIEURIEARES
7 /o BEFEEURENASERIIRER, RSEIANIGIRE, TRES|ISEFERE
AINEEE, BEEETAKARTE, BEHIT snapper rollback i<, XEEBFISISHIRE
AFNERINTS, EESISZEREFERTE.
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1223 WEFRAZIE

BEIBIET dIf iSRKEEXGHRANHAE, 71 Btrfs XHFRZ L, df BNREAIERIRS
M, EARTRBEIESENZEIUIN, Btrfs X RAE RN TEIES BRHERTIE,
Ak, BMEELENMBEARENTTATIE, Btrfs XHRALARESIRETERE. KEXMER
B, ATHESEENSBTEHEAR. AU TSRS Btrfs XHRSFE LERMEI AN
i8]
btrfs filesystem show

> sudo btrfs filesystem show /

Label: 'ROOT' wuuid: 52011c5e-5711-42d8-8c50-718a005ec4b3

Total devices 1 FS bytes used 10.02GiB
devid 1 size 20.02GiB used 13.78GiB path /dev/sda3

BRXHRENEXNREAE, MIREE—ITHHIXHMELE, NRTXAHRS LS
eXN=EEFHE DAL X,

btrfs filesystem df

> sudo btrfs filesystem df /

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

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

ETRXHERANEDE (total) TR EBTIEE, MNRTHIEN total # used EEZ
%, IRTTHENSHTEEHME i E,

btrfs filesystem usage

> sudo btrfs filesystem usage /

Overall:
Device size: 20.02GiB
Device allocated: 13.78GiB
Device unallocated: 6.24GiB
Device missing: 0.00B
Used: 10.02GiB
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Free (estimated): 9.63GiB (min: 9.63GiB)

Data ratio: 1.00
Metadata ratio: 1.00
Global reserve: 144 .00MiB (used: 0.00B)
Data Metadata System
Id Path single single single Unallocated
1 /dev/sda3 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Total 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Used 9.61GiB 421.36MiB 16.00KiB

BREMTF IR s LM S HFTSREEE,

BXPEMEE, E5 W man 8 btrfs-filesystem# https://btrfs.wiki.kernel.org/
index.php/FAQ A,

1.2.3 M ReiserFS # ext X &% T2 E! Btrfs

eI LAER btrfs-convert TR, $#IESEMILE ReiserFS 3¢ Ext (Ext2. Ext3 3¢ Ext4)
T8 Btrfs XGRS, ZI BT EXREEH (BiV) NXHRFHITIMEER, HITLIRE
AIREREFAE S btrfs-convert TEAMNAI5|SLEE R, ZTASEREXHERANRA
FEIAME Btrfs XH RS, HEZRBEEIHEPEESNEE. 8§ L0IE BBATEIETHE
MR A=iE, BUESEEAK,. REXGRARRIFRE, Btrfs XERAFRSAEATRAT
B BENTEXN/NURATFXHRENAR, AJEBEFEENXGRA[R (HIa0SH.
BR. FEEM) HEMR. ATRAAEEZSREE, XGRA LNHIEER S MEZIRART
TH=sial, BERRIEERA/NET 2 KiB BISTEBRIM

5 TR ARG R

FLIBRX A RYRA Birfs, BFRRIGKHM, BFESSBRBHI IR
BHTEH, BT ARILAHIRN AL - RO RRESANWRE LR ERNER
Al /boot BRUTFRXMRLL, BRANROSHETFES, BREIEGHXI
25, RENKTFHAEHREE MRS
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BRFRIEXE RSN Btrfs XIFRSE, BT

# btrfs-convert /path/to/device

O ==: & /etc/fstab
BIRE, BIRR /etc/Tstab PRBEXHRANFAESRHERE, MWEFEEES
Btrfs {4 54

HiRfE, Btrfs X RANABTRERMIEXXHRANNE., BEXHRFAE—BERYE, HIEE
BRTTE fs root/reiserfs saved/image FSIERIHERX RiRGEHLIE, ZMESXHIPRE
EFIRAT ReiserFS XHRZH— “IRER” , 182K Btrfs X AR A ENZM G, BER
ZME Y, EXRR reiserfs saved F&:

# btrfs subvolume delete fs root/reiserfs saved

BERXMHRERRBIREX GRS, BERMU TSRS

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

5 BOREX
B R YR Btrfs X RABIFFMIEABAIBR RS, DITEILRIRRITER
FRHRIE, TUETERRE X RS

1.2.4 Btrfs E1F

Btrfs 5 YaST 43 X#2F#0 AutoYaST &£, BRI UL ERERFER TR AB G RKEI RS
B, REZG, EOILUER YaST 2 XIEFFREEMEE Btrfs &

btrfsprogs HFEHRM T Btrfs EIETH, BXEH Btrfs (s SHIEE, i5S M man 8
btrfs. man 8 btrfsck#1man 8 mkfs.btrfs &§5<, B% Btrfs THEEMEE, BESN
Btrfs wiki, PiEJT https://btrfs.wiki.kernel.org 2,
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1.2.5 Btrfs F&EEENSiF

Btrfs IRX R4 F% (5130 /var/log. /var/crash @ /var/cache) 7EIEFi={ELAiE
AR ERFE T ANEETE, XSSBRAAKLIKIE, AR EIERT, SUSE Linux
Enterprise Server 87 Btrfs FEE Sz . MREZRIRIE YaST BIRBERXHRSAR, I
FEEATUBRAMIZE FEE.

1.2.5.1 {#H YaST i&& Btrfs EC&n

BEMA YaST MBEX G RENFEIREEH, BHRITUTIE:

1. BN YaST HitERS > nXiER, #$HES, BREEHIA

2. EAEMEETR, S Btrfso

3. AXEOY, ERERAFEERINIRE, ARRHKEBSE,

4, 1E%4E Btrfs @A, EREAFESLIMERE, ARRE T T

/R48 Btrfs sda2
° EHIRE
HHS
I .
Fstab 3%&IA...
THEHEE

v BRTEES
#EH) BE(C) [GiE(B) || FT—%N)

1.1 . [5F BTRFS Ee&

5. NEIEF&E5IRT, BLEEREHFRFIAXNNFE, ARBHERIBRITE,

6. 7E4RiE Btrfs WFEEOR, ERRFIANHEERASER . BEEZHIA
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YmEiE Btrfs sda2 i F&

v

v

noCoW

PRBIA

BRAZZAN

2GiB |

E#B) |

E1.2: igEFERH

 mHO || #20 |

MBI/ N RENG EREFERIEA:

RG(S) FMEA) ®&ED) WEWV)

B FrEigdE
v L EE
vda
= RAID

LVM 4
— Bcache i&#&

vda2
Tmpfs
2 NFS

BB

& e SEZXK TFHEAN

= BtrFS vda2
@/boot/grub2{i386-pc 0.00B 0.00B
@/boot/grub2/x86_64-efi 0.00B 0.00B
@/home 0.00B 0.00B
@[opt 0.00B 0.00B
@/froot 0.00B 0.00B
@/srv 0.00B 0.00B
@jftmp 0.00B 0.00B |
@fusrflocal 0.00B 0.00B |

@/var 2.00 GiB 0.00B 0.00B

A I b

| REE.. | FNFE. | BB

|70 Brfs...|

R | [T

BE1.3: ig&HNFEIIR

1. BE TP NAEN.
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1.2.5.2 7Ean<17Li1%E Btrfs Eoil

BT LIRERXGRAENFEES, BRITUTIE:
1. BRI

> sudo btrfs quota enable /
2. BFFEIIE:

> sudo btrfs subvolume list /

SERNIE FEIRERT,

3. AE—FHFIINER—NFEHRERT. FEHRILUARKREIRA (Fla /var/tmp) , 4
BJLAA 0/SUBVOLUME ID (f1%00/272) o LAFRBIA /var/tmp i&E 5 GB ECi,

> sudo btrfs qgroup limit 5G /var/tmp

ANBEAAZEF T (5000000000). KB (5000000K). MB (5000M) & GB (5G). WUFETS
RBEMUEENERERRE, ER 1024 FH =1KB, 1024 KB=1MB %%,

4, EESHINBER, BEFEAU TS, max_rfer FIUFTAHRMUERACE,

> sudo btrfs qgroup show -r /

©) =7 BUEEH
NREEBECEMBE, BRKEHA/NZEN none:

> sudo btrfs qgroup limit none /var/tmp

BNEND X NEMME FEERRE S, 15#H btrfs quota disable:

> sudo btrfs quota disable /
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1253 EZER

BXAT, 580 man 8 btrfs-qgroup 1 man 8 btrfs-quota, Lth, Btrfs X
(https://btrfs.wiki.kernel.org/index.php/UseCases #) L# UseCases TIERMH T EZ =R

1.2.6 Btrfs FHIzciR

O == EESRAIERE
MRBFFEEEEFAEBANRIRXMY, WELECIRIRE,

WNRFHESEMAIIAHEZBILUTEN, N SLES SZHF7E Btrfs X4 RS LRI HRIR:
o TSRS NODATACOW F1 NODATASUM 5%,

o PEEFEIIEH, ERILIETIEE NODATACOW 1 NODATASUM HEEHETUR A {FRIX—
Ro M MIETHES S AT ESE.

o TEEITHIEIRME (BlUIMKBRABEAR/N . EFFREER) By, SEIEITHERIER, &
BERUESTHRS o

o AR RERTHI X Mo
o XA RER B o

o XM MMNITF single DECREEXH RS L,

1.2.7 Btrfs &ix/#ZUk

Btrfs I EMIRBRIBIANERARIIRS. FIUl, Snapper AIEALLINRETERAE RN ZAINRZ
BEIEIRE, UEAWER. T, BREBSRX/ZHWThEEESERER UERZ & 8IEN
PN RAEREIA, Fli, LThEERBFRITIZERD.

btrfs send&Er[iItERA—FHEHFR M RIFREBZEMNER, HEEFLAXINEN MG
STDOUT, btrfs receive ##{F=1ZEW send spTMER, FHRENAZIRE,
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1.2.7.1 FeRFH

BERARE/AREWTNE, FEHREUTENK:
e Rl (send) FIE+TiE (receive) 5 —1 Btrfs XIEZRSL,
* Btrfs RIX/IZWEXNIRIBHITH, Alt, MNHNBIEREREE Btrfs 53,
o RIGFRRVIRIR A AU RIEE T

e SUSE Linux Enterprise 12 SP2 S EShRas. FHARRZASHY SUSE Linux Enterprise A3z #F
RIE W

1.2.7.2 EE&EM%D

USRI T Btrfs ZiX/AZBURIEREARRE, EF/RSE 7T IfATE /backup/data (B4rw
im) e /data CRim) BEE&RD. /data UIAFE.

g 1.1 YaeE
1. TRHCIEVBRE (EAfFIHR 7 snapshot_0) , HHRFRKES NZEE

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

sync

— M #iF%E /data/bkp_data BIZEIR. ZFESRAERSEESMHENM, EER
PRk i

2. BRIRBAIEEI BTG, BT XEYGEMAE/IZEIRE, BRIIFERXBMRE

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

Birin_LEI= eI — 1 #F% /backup/bkp data.

STRAIRIRESS, FILBIRIEEED, HRURRRSARRIRZENERLEEI BTG, &
BRI L 2 HEERY
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1. FERImEIEFIRIR,

2. BEFRIXEBRn.

3. Ak EepRAM/EEERIRIIRE.
B2 1.2 RITHEEEDR

1. ERREEMRE, HFHERFEENZEE, T TERNRAS, RRmEH
bkp_data_CURRENT DATE:

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

B F%E, W /data/bkp data 2016-07-07,

2. BEARBRSEIRMIRBZENERLIXEI BTG, Alt, AJLERER -p
SNAPSHOT 487 FcRTAYIR IR,

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

— N F% /backup/bkp data 2016-07-07 El=flIzE,
3. WILFEAE THEMRER, SHESEREA:

/data/bkp data
/data/bkp data 2016-07-07
/backup/bkp data
/backup/bkp data 2016-07-07
WME, XxFunfEdss, B8 =MutiF:
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o REMIFPRIFAERIE MRRAXMERE, ERIUEIREIMRHHIE—RE, [
NEFFrEHiE. TEERITIIMEE. RITRAIEEENI, FICHERERK
B MRIBIEN RIEIRIERIR T,

o RRFREHIRE—MRIR, REEMRTOFAERIR LI, RIFEIREIRRE
FRYE—IRER - ZEDREVFRRPREERIR, IEXNEMRBRITMABIRRERIRR A
X/RWBERIE. TERImRITIN AR/ ahiR 1,

o RRBRIHEFNRE—MRIR. RAXWEZE, BEBRRE— &R, %&
RRRIEFERNRE—MRIBIVRS. RATERIREIHMRE, TRENE
FRum A TI R/ A i Fo

a. MRABVRBREFHIRE—TMRIR, BHRITUTHL:

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

B SRMBRICAIAVREE, F-E&HIRBHFIRBERBA /data/
bkp data. XAIMR&FHHN&ERE—MREBKRL R /data/bkp data. FHitt,
BB A BURLR AL FE R TRENE E R IX IR,

b. MNRABRE BIRRPHRE—MRER, BRITUT®L!

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

B IRBBREFINFMRE, F-XmISRBLATRDRBEGRZ N /
backup/bkp data. XAIHFRERMIFHIRRIRLZHE N /backup/bkp data,

O =R ZEITERITH
ERREBRIXZZIZHEMN, E6EH SSH:

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

Btrfs XIFESHURMIFRTIEE, BANARMUIEMBRAGFEAEPRE —BIARZEEZER
X RFGEPTLMERAMIIR, SUSE Linux Enterprise Server 121t T duperemove T EXiFH#X

HRAFREFEERSERIR, 7 Btrfs XHRALFERN, ZTAWAIARMNXLERH#ITE
FNE, NTTTEXERS EMNTIE, duperemove BRIAFHARLZE, EFIINGERA, BRE

48 duperemoves

Q EE: WARMIREEE

MREBENRKEXMHEE, EER - -hashfile Em:
> sudo duperemove --hashfile HASH FILE filel file2 file3

--hashfile M EFIEIREXHHNBHEFMEE HASH FILE M3F RAM Hh, M
% RAM ¥R, HASH FILE AlEE#H - EHRBITTUERBEREXHE, ELREIFER
R I KB BHEEN ERHITEFTNIE,

duperemove F] LU —RFIXHFIRIE, el ALLEFAPREETER:

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

EERMIRMERN: RIFNESLUEMFR. URBELETH EIRER -dAX) , ZHLs
PEAEXHFHERTHESIR, FRETIELR, IMEXNEBTREXMHRS.

RE Btrfs XU RAAZIFEEERA THIT duperemove, HIBAEXHHERZE, BER
BEERRUHITEE.

BEXE%ER, 152 Xman 8 duperemove,

1.29 MERXHFRFMEFFE

HFREBR, ErIEFEMEXGRSEFRERENEIND Btrfs F&, BRNZ—2RENFE
(5140 @/home 8 @/srv) HMpBINIGE FHIXHRST. UTIEERNERER Btrfs 75!

1. BEFREMFNFE (FlENe/opt) o FEE, RBIFWAERFEID 5
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> sudo btrfs subvolume list /
ID 256 gen 30 top level 5 path @

ID 258 gen 887 top level 256 path @/var

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

ID 261 gen 60 top level 256 path @/srv

ID 262 gen 886 top level 256 path @/root

ID 263 gen 39 top level 256 path @/opt

2. ERRERDXRIKERIR:

> sudo btrfs device usage /

/dev/sdal, ID: 1
Device size:
Device slack:
Data,single:
Metadata,DUP:
System,DUP:
Unallocated:

23.00GiB
0.00B
7.01GiB
1.00GiB
16.00MiB
14.98GiB

3. ERIRAVERS (BIE0 /mnt) EEFRXHZRS (D A5SHFHE) .

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

4. MEHBIRXHRFEFHIER @/opt DX

> sudo btrfs subvolume delete /mnt/@/opt

5. EEATERIRX RS

> sudo umount /mnt
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1.3 XFS

SGI 7£ 20 42 90 FRANFIRFF & XFS, =AITXIIE XFS £ IRIX OS X &R S, FFA XFS HY
BHNZEE— SN 64 (I B IEXH AR B EMN T ERNINREER, XFSESIRMKE
X, EeiREE ERIMF. 7 SUSE Linux Enterprise Server A1, #iEDXBRINXEFR
Fihe XFSo

TRIR[EIET XFS B X BINBERI RN T AL X HFRAEIBESHITEFEEEMBIEXHRA
R AT F,

= Rl{RgEtE
XFS (£ 7 ECeH R R M= Al R da 1t
EEIEZE XFS XFRGHY, XFRGREFIRIZER DM 8 a8 T A EBRANIIEIEX
B, XLEKIEIFASEHE, ST OEAEEBCH inode MATATIE, KfFL, AILUES
FABFXHRETHINXE R, ENDEABREMI, FRUARZE R %0 EcH
T34k, IETHhEER XFS KRRV 4RI XBZ FRTE. MU D ECAMNBSBAES S IR
RGNTFE

tEaERE

XFS @I BN EEHE T B RIE M SR

BJ =R inode A ERZAMAY BT AL IR, EF BT RIS A KGR XFS B9 RERI AT fER4E
M. XFS ERIERSES, XM ABIFHED NI RAIEDES, FIERSSFEE
RAM ShH R IE L ERTE, XFS MARENFIESIERERMLE (BIREHXGRS
) o WRERHIRE RGN, FKEEFRRENIGIIBIER KT RS RFIEE
B L, XRENEXFS REREFCINNMUEN, XEHEELIR, UXMHHH, XFS
1E58 T SRR T XM RS R, FANERSES S FHRMRLE M &S5
BEEEHIIRER, FALUNRERIERERERS RS, WAESKATEZEM™E,

HITRSEIB R4 RS A
ERBIEEANX GRS, XFS 2FE (FnE) XHFRBIRATE. XFEIAKNRD
XHRZERIEHRE. BAXHENABTTIOBEBRIXXHRRAR, FrLIERESUIRS.
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1.3.1 XFS#&=

SUSE Linux Enterprise Server S73f XFS X4 RHAH “HEEN” (v5). XMEXHNEEMAE
&, FiE XFS TN BT S8, XHXBEIFURIZIHXHESHEMNIHREFITIR,

BAR, T 3.12 AxAY SUSE Linux Enterprise #%Z. 1T 3.2.0 hkB#9 xfsprogs UK 1E SUSE
Linux Enterprise 12 Z #i& %8 GRUB 2 IR R Z X Mg o

O == 1558
XFS IEEF XA V4 BRANXH RS, WXHFRFERNEHU TR OIER:

mkfs.xfs -m crc=0 DEVICE

ZARTUTE SLE 11 MERhkAFER, BrieEd dnesg §IEESHE !

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

INRIETE dmesg S LRVRMBFER ERER, BB XHGRAEMNE V5K

1. BEESENIF—818E.
2. TZRELIEXHRS,

mkfs.xfs -m crc=1 DEVICE

3. NEEHIRE LS N IME LR,

1.4 Ext2

Ext2 BYREFILUEHE] Linux [ASERVRHR. HEIBR T RBXHRE" , T 1992 F 4 AL,
EEALTE Linux 0.96c o I EBXHRRZFH T HXIENR, FRAMNExt2, BERZFRER
MGBRY Linux X &SE, S BHIEXARSGREL, M EERSNEIRIE, Ex2 ERFAXEER
7o
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BEZLE 2 NAREBTETEATAECUNRE (ERETENEDNRE) FE Linux AP &
EWVEAB Linux XHERTE,

BN “BEXHRE , Ex2 HEZSRCEHEZIREN X, XAIERANEERZNE
MEENXHRENRE. TR, MRTENREEGFRSE, W e2fsck FHia
DX HERGEIE. RARETHELT—EBRS, ARFLERNXXASEIERENIEE
BWER (84 lost+found) . SHIEXHRSELL, e2fsck ZNMBENXMHRS, WA
RN IR PRI EIRI, MRt EEnTEdERIEXHRAANEE
SHEFRERIETE], RIBXHRZRA), IR e RE/ N E K E, Eib, ¥F
EREKRSETAMNRSEE, FEERE Ext2, B2, AN Ext2 R4 HIZBERANAE
HELD, FUEREFERTEMXH RS

B] 75 Bt AR
FE7 Ext3 LA Ext2 RES A EMH B HEE Ext2 AR ERAMcEiEEIl, FUM Ext2 #
2&?'] Ext3 5”57%"§%0

1.5 Ext3

Ext3 | Stephen Tweedie i&it. SFAERMT—AXARLRE, Ext3 FHLEXRAEHEVIL
R, ER7E Ext2 BER Bigitsy. XM MXERFEYIREL, AT EHITE Ext2 XIF RS

LRI Ext3 X RS, Ext2 fl Ext3 REEMKXFIE Ext3 Z¥FHIE, B2, EXS3E=1EEM
=

1.5.1 BRMESERFEHM ext2 AL

Ext2 B9UES N Ext3 BE%E 7 R SCRVEM, EEERANRISEFNHN T —AXAHRS, £ Ext3

5, ERNAEMNRERESBIEXARAGHNARTEEGE—I. FMERERMBIEXH

4t (BIEAXFS) AT (FMBEIXHRSE, ARMNKFREMEIR) , HiRE Ext3 RFE
N3 8pEtEl, FALRE Ext3 B REE, HAMKEMIRB I XGRS A ESHIRET, EEE
FEHARFHREXHRSNIE Ext2 RERHRE, MREZHANTA X3 HIFZRAEER
KGNMLEE, M Ext3 FRREI Ext2 SHE—FEHE, ¥ Ext3 XFRSETEEHE, AREHE
N Ext2 X RGEENE],
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1.5.2 Ff ext2 XIFRFHLHNT ext3
B Ext2 XA RS Ext3:

1. L root AP 5193517 tune2fs -j ¥6I#E Ext3 Bido
tban LR FARIASEEIZ Ext3 Bido
ZERREHIRRHNANNERENIEE, BNIETT tune2fs -1, HBEAMENRICIER
size=fdevice=, Bx tune2fs EFIFMER, ESN tune2fs FHED,

2. Ll root AR BREXMH /etc/fstab, BAENDXIEENXHRALEM ext2 B
2 ext3, ARREEN.
XHRA] LUEFIRIE Ext3 XEHERS, ERUEE N RES I EEEK.

3. B3| EN EXt3 PXMIBXERS, BE initrd FRMER ext3 ] jbd, 1ES
BT

a. FIAFEBIEZE /etc/dracut.conf.d/filesystem.conf, HHMIWT—1T (&F

BRISTR)
force drivers+=" ext3 jbd"
b. ARia1T dracut -f @<,

4. EFETHERY.

1.6 Ext4

2006 4, Ext4 {9 Ext3 BV AET. ERY BHIXHRRRAEPHNEHIXHRT. Ext4 &7
ESTELAEFRETEIAN, EXFRAKNA LEBNE. AKX 16 TiB IXHFMTERTF
BR. Ext4 EAKE (MAZERNERMEEIRIEH) KREXHAST, ERAXEAIUNE
TEHE P AEEE AN M P R ERI TN RE,

Ext4 5| NT ZHEREESRINEE, FIANIERRD ECHIEE RIBIRA X RSO EGIIE. Extd
Tz RICREM, HrIRHUMTEEMEE, RMEMAISE. Extd TE2RAFRE T Ext2
M Ext3, ERNXHERFEBRLUER Extd FENo
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Q EE: Ext4 LB Ext3 HEE
Ext4 RAZARIRARY Extd IXENFEFFSTE3THF Ext3 THRE,

1.6.1 wISeEAI%ERE

RLHMBIEXGRARA TR’ WEIEAZE. XEKRETHIRRARE RIS,
BEEERIEXGRABIES T, Ext4 BNGITHRI URBUTEIENEE, R H1E
EUBEENX. Udata=journal iR Ext4 JURERSZ2Y $UE=EY) , B
BT THENHESEANEILE, RLRRERERRIE. 5—MAEEMA data=ordered
B, R AT REIEN TN TR, BRNTHEEFERBIC. XERARMNIERF

W 5 — R EIRE M AT E HUIRIR, XLEHIBREEFITEIEZ AR E NEEH, X
B, TEREMEMRERIERT, TTEIBREURMN—HMG U, AIERNE = MEFEDZE
data=writeback, EAFHIBEEETHIEEERXERICEBEANTEH RS, FI4EE
H, hENERINABREED, BEEHAPATXGRATREENERN, 2FURIHNEIET
AR HMEEERHIEX G, Ext4 £/ data=ordered ;ZMEAZIAE,

1.6.2 Ext4d SXXHFZERZ inode KX/\& inode &2

inode A FEFHEXHRBAXERMEEXHRFAFRIRUE, AT it inode BXEFILABHY
REMLR ACL, BIABY inode K/NBEIEKE 256 FTi,

SRR Extd X RS, RS RIERILIZR Inode BTN ES Inode RAEHHI=
B & inode FF TTELLER R A RGRIRIVRE T A LAEIZER inode ¥&. BUNXHRSR
BY, RiRIES inode FHEM ST EIEIE inode:

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

per inode

inode FVEREEHIEXHFRARRITANHIX L —PXAERN—1 inode,

23 I SEFMAE | SLES 15 SP7



O == TEEXIE Extd XHEZESH inode K/
inode 7 ECEEEE, WEEER inode K/NHIGEHE inode WFTIELLE, TNRAE
REMSESHOIEXHRSR, HFT BXHRS, WEEHM Inode, B inode ;&K
HER, REMERED XHA REEXH RS LI H.

W2 Ext4 XHRFE, ERILIETE inode K/NH1E inode IFTELLE, LUTHIXHRSR
Finode N=EIAE UM AIBHIIXHFEHE, NRFKIEERAK/I\. inode K/NZEAKE inode
NETHLRE, RASNA /etc/mked2fs. conf XHEFWEIAE. EXER, EER
mke2fs.conf(5) FM

fERLLTER:

* inode k/r:  ERIAAY inode K/NA 256 FT1. FEEFTE, BINF 128FT (&) TR
K (&) ziE 295 AGE, 0128, 256, 512, LALLM, REL Ext4 XHERSGLE
TMERY RBEME ACL BIA B 128 F15,

° Finode MFTEELE: ZHAWE inode WETHELE N 16384 FT, B
MHVE inode NF T LEREMANEATET 1024 F1H9 2 195kA1E, M0
1024, 2048. 4096. 8192. 16384. 32768, LAItEH#, ZERM/NFXERFIIRK
1N, AARKNERFEFHEISENRNTEIAR, Extd XERFHEIARK/NA 4 KiBo
tesbh, BEEEREEFENXXGHRERK D, 50, NMRENXGRELRSETFE /X
%, WEILHEE—1TBUEIE inode NFTELELER, XHEXIEN inode NEE, MR
AR EEBAREXY, EBaIUEE—MIANE Inode IFTELLE, XEFERIRIEI6E
B Inode #4,
BEBRLT, RFEFRIEEEZH inode AltER, 1R inode #E3/D BXXHR/D,
MBI RE B EHNX G EERZAENI IR LHEEINERT, 1R inode 3% BXHR
K, WelgeRARSNHBRIATIE, BALEER, XREAANELETAN inode MBHNZT
B FRETEN f

ERAUTMEA—MAEIEE inode K/NUKRE inode FT#ILEER:

o {EEAFREHT Ext4 X RAMEINIRE: EXXEYRIEET, BiK /etc/mke2fs.conf X
89 defaults #8453, ¥ inode size #l inode ratio iRBANFAEMIIAE, XLEE
BN BRI EM Extd XHEHRSF, Hla0:

24 Ext4 X4 &% inode K/ inode (& | SLES 15 SPT



blocksize = 4096
inode size = 128
inode ratio = 8192

o £dp
o S

A .
< .

=P

LT TEHFRE Extd XHERSET, ¥ inode K/ (-1 128) LUIKE inode BIFT5%K
(-1 8192) %i%%5 mkfs.ext4(8) ap<E mke2fs(8) v, flN, FEAUTE—

> sudo mkfs.ext4 -b 4096 -i 8092 -I 128 /dev/sda2
> sudo mke2fs -t extd4 -b 4096 -i 8192 -I 128 /dev/sda2

o {EfEF YaST RiRHAIE]: TEREHAEIE Extd XHRSKET, %% inode K/\#1%& inode
NFNHLERE, AEROXEFPERBNOX, ARBEHRE, ERIEDT,

SIS Extd, AFREIED,

FERIVGETHEESR, MR (F1) « &

inode B9 A Inode A/ NTFHIEFREFEFIFRHE,
Bgn, mRA (7)) TRAEFZERE 4096, %5 inode FYF U FRIAEAESE 8192,
£ Inode XN AMERIER 128, AFBEEHE,

AR

Bk (FH) (9

¥ aut

b aut

F 115 Inode {438

¥ aut

i root (REAELAYE O H (R

He A L)

K (©)
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1.6.3 FHRZE| Ext4

O == sHE
ERXHRARITRAERRZE, BEROXGRS LA EHIE,

318 1.3 © ALEEI EXTS
1. EM Ext2 3 Ext3 #17HK, B AU TINEE:
EXT4 FRERITHEE

extents
HEEE ERVSBIEIR, B X RILAREFH A I IR

unint_bg
1B4E inode RAIA1Y

dir_index
X ABERIRE b HE

f£Ext2 k: as journal
£ Ext2 X b &% LB BIE.

EERAXLINEE, Eia1T:
o T Ext3 k:

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

o 1E Ext2 k:

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

2. Ll root Bp4R%E /etc/Tstab X5 ¥ ext3 o ext2 IEREX N extd, WEXEE
TRESIEEEM.

3. B3| Ext4 P LISBEMXH RS, B initramfs BRMNER ext4 1 jbd, FTFFEL
Bl /etc/dracut.conf.d/filesystem.conf FHRIMTE—T:
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force drivers+=" ext4 jbd"

EERTIETUTHSRESY AR dracut initramfs:

dracut -f

4. E5|FRG

1.7 ReiserFS

SUSE Linux Enterprise Server 15 522 AR T ReiserfFS 2. BRME 2 X:E#%Z! Btrfs,
BEWNE 1237 “M ReiserFS fl ext X RFEFEE Btrfs” o

1.8 OpenZFS #1 ZFS

OpenZFS #1 ZFS X A% EAZ SUSE Iz, RE ZFS &412H Sun RIEFRIF
AEATRRY, BITERFTR Oracle Solaris ZFS FREF, Hitt SUSE REEFFEAIZEX

o OpenZFS (ETFIR4a ZFS) #R#E CDDL IFE[IERMH, 5 GPLIFE[EARHRS, EItFaEEa
EFRNNAZFR, i, Btrfs IeftT OpenZFS HBEKAR, EERMGHESR, HA%
2% SUSE %#F,

1.9 tmpfs

tmpfs 22T RAM BIEMREX GRS, AXHFRARIRRRS, U2, BE EAREME
EAXH, SXARERNHE, FMEBIRHRIEER.
X RFRIERIEFETE R AR EFR. FIRNAZEEFTE R RERIE AT 48R,

EXMHRGREBUTHER:
o LA HRTEREIFE R,

o YN tmpfs HHBR T IRINEE, RERNBIES B,
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o f&AILIE mount -o remount IEEHABIEAX RGN/, MASEXREE. 73, &
FEERARNEABRARTFHYURAENE,

o tmpfs ZIFERAKDT (THP),
BXHHAER, AIUSE:
o NIZHY (https://www.kernel.org/doc/html/latest/filesystems/tmpfs.html) 2

* man tmpfs

1.10 HtRZFHXHRSE

2 L1 “Linux RESZAERGZEET 3 linux SRV E M —EXX AR GHIT T 5245, HRXEX
HREATERN THERSFRLENERN SRR R LRI FRB MR,

R 1.1: LINUX PR SR

M RGHEE iR

1509660 CD-ROM ERItREN R,

msdos fat (R¥JH DOS FHMXHGRS) INECHSTMRERARA.

nfs WMEBXH RS TSRS, PTLREIRGFEENEZHERT
BilL, HoLLUBE MK FIARNER,

ntfs Windows NT X &4, (N#FRiEiAR, FUSE ZFH ntfs-3g Al
AT EBIAIREL,

OverlayFS —MHEZ N FTRRBEZSREH I —THNXGRSE, TERTFESN
EMRAANRR( I =

exfat A5RE (5190 USB IN7ZEEH SD &) BEERMMA LIRS

Squashfs —MEENRIEXHRR. ZXHERADEEXH. inode FIER,

H3ZHF 4 KiB E 1 MiB BUEHEIR A/, UUSEIESHESER,
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X RgpEE A

smbfs RSZ2HER, #t Windows &= BRI ML B EikR, &
& cifs X%, EEBRATHES SMB/CIFS HEMME X ERARF
o

ufs f# BSD. SunOS # NextStep B, REREAX FZIFIHXHER
5

vfat A FAT: fat XERFEHT B RIBFKXHR) -

1.11 BPELERIXHFRS

HFR2FRH, BELEEEXHRSEBDEH. XEXHRFGREABR ISR, HFEFKE
. B2, AILUMEXEXHRGNRZIRIR, RARNLT APIHNZFREN. NRKFAFAE
HOX MG RFEMEERE LAEHNXHRAESER, JRSSBEAHSNAF A RZE
REHNE, MAIERSEEEBTERNHE.

ERBAATFEERHNIXHFRSETIR, BBTUA TG

> sudo rpm -ql suse-module-tools | sed -nE 's/.*blacklist fs-(.*)\.conf/\1/p"
NRE=AER mount TEHBEEMLEXGRANLE, ZaIRRLHEIRER, 5lw0:

mount: /mnt/mx: unknown filesystem type 'minix' (hint: possibly blacklisted, see
mount(8)).

EMELEEZEEEHE NGRS, EHr LI EEFER modprobe MNEIZ X4 RS HIEN AR
R

> sudo modprobe FILESYSTEM
Blgn, F cramfs XHRS, WEHMTFAR:

unblacklist: loading cramfs file system module
unblacklist: Do you want to un-blacklist cramfs permanently (<y>es/<n>0/

n<e>ver)? y
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unblacklist: cramfs un-blacklisted by creating /etc/modprobe.d/60-blacklist fs-

cramfs.conf

AT O EE LT kT

y , |"myes
BMBIZERAREMBZERER. Bit, BR=BoMEZER, MALZEEAE
iR To

SEEREEXMH /etc/modprobe.d/60-blacklist fs-${MODULE}.conf, £iZ
XA ECE STV E S,

n , T NO
BamEnzER, EFaBEMNEREGERR, B, EUEMEESREY, &h=sE2 Lk
M AR o

e , |k ever
RBMEZAEIR, BEMEERFERN, BiMETELSwER, BiRNERETER
o
SEEREEXH /etc/modprobe.d/60-blacklist fs-${MODULE}.conf, £iZ
XA ROEEH TR E

Ctrl - c

ItEZET5 A T AR BT AR SR AN o

1.12 Linux FROARBIXGFEZiF

B4, Linux ZIHMBAXHEANR2GB (22 FH) . BIEXHRAZIFAE S, TN 32
UG ERRAXHFAR/NA 2 GiBo

B0, BATFAEMAREXHERAEES LFS (AXHXRE) , B EWBANHANR 29 F
o 1.2 "IN H RSN SR (HERT, 4KIBIRAN)” BERT Linux XHEFMH
ASEHHRHBERIURE. RTPNBFETXAHRAER 4 KiB RA/NWRIgEH, XEERH
. ERARERIRAN, ERUMAE. ERRMERIIRE, & 1.2 "XHIXHRZGHNEAR
Ao (HERE, 4 KBV RRRAXGRNAIBER R T XA RFRILIRA .
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S

AR THEEIEK

TEASHEA: 1024 £ =1KiB; 1024 KiB=1MiB; 1024 MiB=1GiB; 1024 GiB
=1TiB; 1024 TiB=1PiB; 1024 PiB=1EiB (Bi5&R NIST: Prefixes for Binary
Multiples (https://physics.nist.gov/cuu/Units/binary.html) 2) .

R 1.2 XHMXGRENRAKD HEEERK, 4KIBRAD)
XHRSFE (4 KiBRKA) RAXHRFKR)N RAXHFXN
Btrfs 16 EiB 16 EiB
Ext3 16 TiB 2 TiB
Ext4 1EiB 16 TiB
OCFS2 (SLEHAFREJFERYE¥ 16TiB 1EiB
ERA X RL)
XFS 16 EiB 8 EiB
NFSv2 (i) 8 EiB 2GiB
NFSv3/NFSv4 (&%) 8 EiB 8 EiB

31

EE: [RH

£12 “CHMXHRANRAAN BEHRS, 4KBIRAN) NMETEXERE B
BORRA. Linux PIAZE SHBOA/NVRSIREE AT ARSI RGAD. TENE
T XL RE:

KR
ERMARSKL, XHERREBT2TIB QY FH)

X FRGR
NHERFNANRAAIL 2P AFT, B2, B BB S RRBHX—R
fillo
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1.13 Linux RZ1EMERFE S

7 1.3 “TFEES” SE5T 5 SUSE Linux Enterprise Server #8872 (& 5 BRI RAZPR S,

® 1.3 FERE

T=iEThEE PRI

LH#FHI LUN A E S B4% 16384 4 LUN,

F— TP LUN WRAREHE RINER T RERE. 8MREME—E
# LUN,

S BHRH LUN B8 U KRS 1 HBA B4R
ERE T RPRRIBRE] (JeLtid@iE HBA
16777215) .

HBA BB A= PR EFRFRFIEURF R4HY PCI HERIEE,
FMRERSFEHH device-mapper- KA4H 1024, EFRMEBURTFENZHKE
multipath WERAXBEEHZE (211) BEZESFREKE, ©X multipath-

tools Ry —PMRIFMEIZE, MRILRHS
SERE, NAREHEE.

B—TRIEERIRAKN/N &% 8 EiB.

1.14 BHCRERBSXHFRGHR

EESHER (SSD) FEERENET, BBRRXGRAERANRSREA, SUSE Linux
Enterprise Server ¥tz unmap # TRIM #2{ERFIEXH RS, RN XLERENLES

o

F N TRIM Z2EELUTFF: BX4| TRIM FELE TRIM, BHUSENEESE S ZEVRTENE
i, —RRIERT, BIVERTE TRIM, TERYISEER BB AR, NRIGELEER
BREFERRE, NRIFFEREAMN TRIM,
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O == &&Ex TRIMIBENXIE
E=IAER TRIM BIEZR], IBRARKBIENISERE 2 %EE. SN, ErIggaEX
ZigE LR, ERINEE K TRIMBIE, BETUTH<:!

> sudo lsblk --discard

ZadaRB B XFEARRIEEINEE, W% DISC-GRAN 1 DISC-MAX FIRYERS
T, MRRIGEZFF TRIM 21

1.14.1 FEEHATRIM

EHI TRIM B systemd EERERAM fstrim sp S TRIE, EHAIUFIETIZH D
ELZHEE TRIM, B TFFREA fstrim. timer:

> sudo systemctl enable fstrim.timer

systemd =7f /usr/lib/systemd/system REIE—NETXMH. FRINERT, ZRSEAE
BIT—R, XM BEEEEB. B2, EAILUEIE OnCalendar EMACE NFTHRERENR
SRR,

fstrim WEIAMTARERXGRAFIFEIR, ErILEER % <R ERIETRIE LT

Ao 5180, BILAUEE of fset IXTRE X BEHSERIERMIE., BXFHAEE, ES0 man

fstrim,

fstrim s SRIXIFMETE /etc/ fstab XEF B X2#F TRIM IEMFRrBE IR HITIEE — Alt,
BEREAIZESIEER -A &R

EREETFISENES, BN THARBEET X-fstrim.notrim FI0ZE /etc/fstab XA :

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

1.14.2  BX#/l TRIM
GREADGES NIIEN, BRIZIGERITIN TRIM,
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ERREENEAN TRIM, B TARR discard &TUARMNE] /etc/fstab XA
UID=83df497d-bd6d-48a3-9275-37c0e3c8dc74 / btrfs defaults,discard

&, 7T Extd XHFRSLE, TJLUER tune2fs i< 7E /etc/fstab Fi&E discard EIN:
> sudo tune2fs -o discard DEVICE

NRIGEZIET mount B2 discard EWIEHB, £FE discard EIHRME /etc/
fstab:

> sudo mount -o discard DEVICE

Q xE: B#H TRIM MRS
M discard W] RERFEFE R LR E SSD IGEMFERFE . Bl TRIM ERIgERF
Mmig&EaEee, Fla, EREFAREFENERL T EXMBERLT, AIRSEMIE—ME
BRIR, HERENEGE, BXRE—EERRITIERER.

1.15 XHAR%AETHE
TR GRS —LE 0@ vl sERVARIR 5 =,

1.15.1 Btrfs $5iR: &% LB RIRTIE
£ Btrfs X RFZHIR (/) P XELLEZHIE,. BUKEIEEIR “No space left on

device” .

BERTHIERED, THEXIRER A sEREM M HEENGE R,

1.15.1.1 Snapper RER{ERAYREEE = 8]

R Snapper 3 Btrfs X RGIETTHY, W “No space left on device” RIEL@E
EHTRA _LEARBREFHEIEES ZFEL
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TR LAM Snapper FAARR—EIRER, A, REAIILEMMER, FEFERREFTENTER
=18

B EMNREBIZF MRS 4 :
1. FTH R,
2. I SIRTAL, WA btrfs filesystem show, 530:

> sudo btrfs filesystem show

Label: none uuid: 40123456-ch2c-4678-8b3d-d014d1c78c78
Total devices 1 FS bytes used 20.00GB

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

3. A

> sudo btrfs fi balance start MOUNTPOINT -dusage=5

PR HREEMREETHHEATHRIERF, NMATFWESEHFEHER
KA TR, IHIRIERIRERE—LErta (1 TB #UBRIRERERZ /) , Fod, 7ELLEA
B ARG RI AER.

4, 5HRIBIZF HEVIRER. AN

> sudo snapper -c root list

5. M Snapper FfilBR—EZMRIE. A

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

S SMiFRIBRYRR, REBERRBE-K, HSANZEmMER,

AT ERIRALLE, EEILAELL Snapper BIEE X, AXIFMEER, HEN (BiEigm) ,
£ 10%E “f£F Snapper #ITRARMEMRBERE" , % 10.6.1.2 7 “FEEZE . 1THIRE
BIERVECE B9 EMPTY *( NUMBER * #1 TIMELINE *,

MREX M RGHERE B FERREBERM Btrfs, BINETMBME T IMEFERINEZETIE
BE, YaST P Xi2F=BEfE Btrfs BN AR RFENITERE T BINRESTE,
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1.15.1.2 log. crash # cache X4 {ERAVHLE = |8]
MRAGHLRIEH 7R, EelI=iM /var/log. /var/crash. /var/lib/systemd/
coredump # /var/cache FffiBR> &,

Btrfs root X &4%F% /var/log. /var/crash# /var/cache FEIEEE{ER Al RER(E
FFrEAN#ETE, XSHARLIKIE, FEEHIMIEEKR, SUSE Linux Enterprise
Server I#ft 7 Btrfs FHEC&IZ R, AXIFMER, HENE 1257 “Birfs FHEELHI=Z

¥ o

EMAMALTEN L, LERENARERIMERRE, EaEEREEE /var/lib/
systemd/coredump, PRIZEEFMFEEETEES,

1.15.2 Btrfs: EIQEFFEEE

btrfs balance @< E btrfs-progs BN —E85. B UEUTREIERTF1E Btrfs
XHERG ERIRA:

o RIZIEHE— 1TB IKEhes, HAHY 600 GB WEIREER, AREXARIMT—1 1TB IKzh
2. EitL, THERKSEES MG L&A 300 GB WEA=IE,

o BRNERE LAERERATHIKR, FRITTFEBRXEXRZET, ENNZEEIFARA
Ao

o BFEBEREEERAEDLLERFTIRE, LT SR FEERARETIVTF 5% AR
4H:

> sudo btrfs balance start -dusage=5 /
0O #x

/usr/lib/systemd/system/btrfs-balance.timer itBi28a RERBEXR
AR,

o BEBEBRRGERIRBIS, EHIREIHHENS,

o IMEEIEARER RAID KB 2 8T 5B, B0, BiE—HEE FrVEIEM RAID] 3R E|
RAID5, 1BIE{TA T <
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> sudo btrfs balance start -dprofiles=raidl, convert=raid5 /

0O #F
Ei0A Btrfs X RS L FEEHIENEAINIT R (Fla, FEISIRSESS) , BREH
BENX /etc/sysconfig/btrfsmaintenance, #x3%EWLL BTRFS BALANCE FF

o
NO

BX btrfs balance ssSFENAT, EENEFMIT (man 8 btrfs-balance),

1.15.3 ARETE SSD i ThE A EIE

Linux X+ RSN ITGIR TR R&ERR, Rit@ESEUERITHAEER, XL
ERZET, BUEER RS, MATEEHTE R B2 LR RIRE .
EMCENERTERRER, EERANFEESIENESEER (SSD) 1, EfHRHHNEER
UHREZRBIES NBLES . SIEEEDBERENEMIE, RAlt, X SSD #1Th HEE
HARRBAENNKR, RMEANEANTLERNEIEMEERE SSD HIZF66.

HF ERRE, SUSE BRMEINAFEN SSD #THEHREE, REHVHEIEENHESER
TR BRI ERNER, XEmEEEERRT:

e HPE 3PAR StoreServ All-Flash

* HPE 3PAR StoreServ Converged Flash

1.16 EZER
FENEHNBNXERAMBEEECHER, AJLIEEPHKIIBETIRER. BEEZXEMNE

Dim)R
* Kernel.org E#Y Btrfs ¢EE . https://btrfs.wiki.kernel.org/ 2
* E2fsprogs: Ext2/3/4 X4 ASKEAFIER: https://e2fsprogs.sourceforge.net/ 2

e OCFS21IH: https://oss.oracle.com/projects/ocfs2/ &
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MERNMNEEXERSE (FRIXETF Linux XERS) , 5180 Wikipedia I
B (UERSGRFEL) RS, MR https://en.wikipedia.org/wiki/

Comparison_of_file_systems#Comparison 2,
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2 IAEXFRGRIAN

BEXGZRER) FESREBESXFEXNIVES) TRATRYES LNTETNETARE,
s fERYIEE L eI AR E =18,

2.1 fERZEH

SRZUEINEMER YaST P XIEFFRIAR S X BB EN AN, XEFE—F, XHERFEEMIAEN
PXEEMFIAND. FiY, EREBFRT, EEEFNARXERAENA/N, ER YaST Rk
=4

o JEHEEPMW Guest IR K/ Z 5.
o REMBMMEFEFRIERNZ G,

o FRHARASX Blal@E S fdisk 5 parted) =iZiE%E (FIEN@2ER Lvresize)
HANZEo

o E45/)\ Btrfs XX RFRIA/NET (M SUSE Linux Enterprise Server 12 FF#&, YaST {Xz#%
1K Btrfs X RS o

2.2 FHEXKNEZIRERN
B RIA NS E— RN, FESSRMER,

5. &z
NTREBERR, FRECFRETEEAMES 2B HIEHRIE,

HRIFRXHRERNET, BEERUTHESER.
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221 ZFHEBKNIIXHZRS

X 4RGN R RN GEFI SR A IEIEMNTHEE, SUSE Linux Enterprise Server Fig
HTARTFXHRS Ext2. Ext3 fl Ext4 X RARBANLBERF. XLELARFZFOT
SEANFLRN KN

®2.1: XHRFEIFER DI

MRS LHAERF 1A (1K) KAy (U4g)

Btrfs btrfs BEATL BX#L
filesystem
resize

XFS xfs_growfs BX#L Sz

Ext2 resize2fs BXAN SRR S BR AN

Ext3 resize2fs BXMLE AT AL S R RN

Ext4 resize2fs BXAN SRR AL S PRATAN

2.2.2 BEINXARGRIA)

TR RSB AR E LNRARATIE, SHEE—MERK/). BHERERIRIEIN
HRGNANZARE IR EHEEEN K.
AX A RGHEERBRANGT, IFHRRETA/INE R LT &4

o MRNBIARTFIMBHIENIAR/); SNWSEKEBIEER.

o HRNBIAFTFTINTFHINKEAND, RAXHERGERNFREBHRIATIE,

2.2.3  BUNXHFRFRIAR
LR B & LB RABIA N, ERRIIIA MR TR
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o IRNBRRTFMEBIENARN; BNEREHIEER.
o HRNOAFTINTFHENKEK/), RAXHERFERNFREBHPTAEIE,

NRE I ER/ N T REXHRENEZEENKD, BRAETESIHNA/NMSFIEEEHNAN/NZ
A SR NS REFERIAR N

O ==: xrs
XFS BRAXHRARNARNTERL, EA XFS Rz HFIINEE,

2.3 EX Btrfs XHRFRIK /)

HEH Btrfs X RSfG, EAILUERA btrfs filesystem resize e REMIZXEFRFAHIK
N BNT XHRGEY, 1EINFG%E NKRIIZ I,

1. T AR,

2. BAECEENNXHRREER,

3. fEA btrfs filesystem resize e $i@EE FHIEP—MGEERXHEFRFHIARIN:
o ERXMHRZRN BAKENERTAKRDN, BHEA

> sudo btrfs filesystem resize max /mnt

 ERXGRET BAEEKRN, BRI
> sudo btrfs filesystem resize SIZE /mnt

¥ SIZE BIRAFEARDN (UFTREM) . EEAUAEISTEEM, 590 50000K
(KB). 250M (MB) 8% 2G (GB)., fE&tAIEERIEMNLNS (+) IES (-), 250iE
TR Hai A/ NE MR MZIsEE:

> sudo btrfs filesystem resize +SIZE /mnt

sudo btrfs filesystem resize -SIZE /mnt

4, BIWANUTEGS, REBERXARFRIERXNNE
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> df -h

Disk Free (df) s LRI 2RHARBI S A/ EABREUNRX GRS LRI ARRE, -hik
Tz ARTHHRRIARTUFIEN AN, 90 1K, 234M BY 2G,o

2.4 FEXFS XTFRZERIA/N

HEHXFS XHARSE, ErILUERA xfs_growfs sa < RIGNNZXERFRIK/N XFS XGRS
BIAR/NTTE R

1. TR,
2. HELEENBXHFREEEH,

3. £ xfs_growfs s MXGRAN K. TEANRHISHXHRFENKIN TR
AeTAE. BXEZIED, 5=l man 8 xfs_growfs,

> sudo xfs growfs -d /mnt
4, BIWANUTHS, RECERXGRRRRANNE
> df -h

Disk Free (df) S LRI 2RHARB S K/ AN GRS LRI ARRE, -hik
Tz ARTHHRRIARTUFIEN AN, 30 1K, 234M BY 2G,

2.5 BEX ext2. ext3 i extd XHEHRZHIAK /N

TILETEHTHEHNDKX, EaILlEA resize2fs fpS$ 80 Ext2. Ext3 # Ext4 XHRZFKRIK
N BEFLD Ext XERFRIA/N, EEEEEE,

1. TR,
2. MNRNEDXERFHIRN, BRFEEE,
3. EATIGEEZ—EAXHRFRIAR/:
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o ERNHRAKNIN EA /dev/sdal IEENRATTAKN, BRI
> sudo resize2fs /dev/sdal
MRKIEERNSE, KIRERINRZDEBIR.

o EERXHARRERNTEXND, BHEAN
> sudo resize2fs /dev/sdal SIZE

SIZE BEIEENXHRFIBERIFAN. MRFIEEEMEN, WA/ NSEBIE(
BXHRFABRA /N W] LLUEREAX/NSHEEM L TIEP—FERAISRIN: s
RTS12FTRBX; KX KB (1KB X 1024 FT) ; M&XR MB; G &R GB,

FER RN B EE,
4, MBREHZXMHRSE, WREEHE.
5. BIRMAUTHS, REEBHEHXHRANERER/NRILE

> df -h

Disk Free (df) S5 LR 2R SR/ ERANREUR 4 ZS LRI ARRE, -h ik
Tz ARIHHRRIARTUIED AR/, 30 1K 234M BY 2G,
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3 HEHFERE

AEHRTEHIREPESERAMEIREMAN, HREEXEHNEFEILENAT,

3.1 THEUUID

UUID (2EKM—ITINRT) BRTXHRFAMN 128 (T, AAMRANEMRLDHER—
M, ERBRSGEGHESMNNE (BOOEHMFN—EES) BHLER. UUID BERTH—HIRD
%%,

ERIERAMN “R4R” &SRB (I /dev/sdal) FIRERFERATRINFEIEEETES]
Fo a0, WRKIR (/) $8K4A /dev/sdal, NIFEEEHR: SAN SEEMBEMARRRE, R4%H
RERBEEMIEIKEA /dev/sdgl. EIIERT, FEARESISMBIEFEREM /etc/fstab
X, BURARTESIS.

BHABERT, SISMERFUKNSITI&ER /etc/ fstab XEFEER UUID, UUID 2XHH
SF—N B, NMREFHMBA IR, UUID 2T K. MNEFEFERIZEFRTFH UUID, B—
MEBENRAERER ID HIFEIRGIEE.

EHERT LUK UUID MR SECEE RAID Ig&REN, €12 RAID B, md REhiEF=RIZi%
BEM—T UUID, FHIFZEFHETE md BIRF,

ERILATE /dev/disk/by-uuid B RPHENEMIRIZER UUID. UUID I B REIATFR:

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

3.2 udev YK AIEEF B TR

M Linux % 2.6 718, udev ERXAMIRESRAIN, AEISH /dev BREH T AR
TEBRG . FAPMERRGHN—7, EREPHMNIMFFILFZFZAIT udev,
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FEA— T MUFRREH I EILE B FHTTILA. udev MNERMIEH (£ /etc/udev/
rules.d BRPENX) NAABHEIRERHTIRENZM, F=MIRAINFSIZEFIERDN
EEMLZE. udev TEKNERNZEZARBREINE 84, BRI RANAHGNE
MU MERRIEE. BXAOAEXESH udev MINEES, ES N Writing udev Rules
(https://reactivated.net/writing_udev_rules.html) 2,

1T PR EEIEIAIRE T ABHT, udev BATE /dev/disk B RAPEPIEMEEIIAAT
SHEENE, ZBRE—FHAH W by-1d. by-label. by-path#l by-uuid FER.

Q ix=: vuiD R
F27 udev Z4, HthIER (#0LVM 3¢ md) HR]4%ERL UUID, 1BE(TFRTE /dev/disk
5,

BXEMA udev RERRERFAER, B2 (BEER) ,52958 “ A udev HITHES
NizigEERE .

BX udev pSHIIFAEE, 5= man 7 udev,

3.3 EHMWSEFMERE

HFRLEXBNEFLE, FENEHEEMEHFENEZTH, A systemd.mount

A RFHEEHXLGHE, EHRXMIGEES, 158 netdev Ml x-
systemd.requires=iscsi.service ETURNNIZIEMIEMEZFZMEIREN /etc/fstab X
R, REIWT:

mars.example.org:/nfsexport /shared nfs defaults, netdev,x-

systemd.requires=iscsi.service 0 0

B70fER nofai L ikll, AAXSRRUENES I SRAEFHISEFELE NI MALS]

=N =}
TJ‘/)ZI:IE*EO
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4 ATFRSEFRIFENZERT

ZREGE—MEFIN/S2HRERE, EELEERNE: —MNEREERIEBIRARMNAINE
BRigE (B /N, 51 EREES, BRITHERENEESER (fla0, SSD WE
&) .

SUSE Linux Enterprise Server AiAFI& & 5iE & &R TSI 7 RIAREIRAERS

Z: bcache #l lvmcache,

4.1 —RgARNIE
KON ENBEFHERINENSE BRI LN RIERITT R
T2
BEERINER AN —MEEZ IS — MK,
HLRk
MIERIGE T ENRIRIZE.

g
ABEIEFRRIGE, ERZEDZERNBIE, ZBEIAFEEINHESEFRE LHEIA
FRERT (BURTHRE) -

EFIRE
INEIRIRIS F o

TR E
—NEgE, BTIERMERTEEREFR. WMERZMAY, UMK RERBIMINGE
To ILESAHMEEEFREL, ERCRENLEEESNEHITARNEE, flw, &
BENRGUIREREN. niiisgRelRNMEEREER.

AR
MRENERFEEEANEREFFHENEER, MZEFRERITMCHER, BERZRE
ZETEWRES, FESHEIRKIRS,

46 —ARARIE | SLES 15 SP7



e S
/0 BIFBERZAIEMERFIRENER. MRHAZIEKRIE, WSFEIRELFIHE
H, AIbEESTE, XTMAEFERGH.

EfFanh
MREEEFRENEFPHREIERNE, WA LIRERIEIZE, XTFNEFFR.

FEEEAE (b)) BESBEERGHRNET. BEEFRISSREH =B
HFRHIEH HNBRTS,

REF
EFfE—EEH AR SFREFRPRER,

4.0 ZEBEFEL
THEZEEFERANEREFREL:. BE. 5. St5NHI&E,

5[l
SEANEEFRIVBIERSENER, FRZRBIRCHER. XERIARNEFIE.

BEE
REERRGFRIRENEFREZE, BEFRNEANA =TH. FEEEEFF, T4
iﬂ’H'ﬁ;‘%:F/%/lﬁ 7580

®"RE
KMFEEFEEN—MEA, I, 5 1/0 REESNKALEE, HRIREF, XAl
PrlEEFRETE /0 iR, SEUUEARAERE, f3, REEN&ES NEHERIIREX
BRIEM “EFARmF , AMBBZNERABREFMSEPRIXLELRE, BERE
RSIEER,

Hi&
ERAEBER, REUIRTEN. BRIERF, MWRISEMEIEKIEMRS. 5i5
KRIFHRERIRE, BEEFR “RY . HBATEHERFRENTEXTHUIE—EL -
REHIFE—BENFERE. BESRIENTENRTT, FFFFHTNIRS. WRELUE
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B LASIERERN—3M, SERILUERA invalidate cblocks JHEREBILXFH—E4,
AT UEEFIREDA TR, REMIIEENERIER, &, "IUEYREIFR
FHERFERNZE, AEFEFAR.

4.3 bcache

bcache —# Linux RIZREEFNEH. EAW— IS MREEEZWEEpZE (40 SSD) A—1
HEMRIBERTHETT. bcache XFEEMEEIER, HEARZMAXGHRFNF M, FAIA
BRT, EREFEIIZEAMEN, X2 SSD HN'Ml, EXEEATFadl. RSB
TFERES,

43.1 FEINEE

o AILfEAR M EFREREFERHENGEERSE, ECTHALEERENIBEENKE
AFEEIRS.

s FFEEXNEME - REREFSRBRE BT THE No
* SSD HRZERRFIZZE SSD B E,
s BMMERIKELR. HHIEREZRAIFINFS Ho

o REME, AIEESHERER.

4.3.2 i%E bcacheig&®
AENBIGEMEE bcache IEZFNTE,
1. &% bcache-tools #fHl:

> sudo zypper in bcache-tools

2. tIRE&ERE (BEE—MMER) . EERETURBMEE. —MOXIEMAE
AR EIRIZ & o
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> sudo make-bcache -B /dev/sdb

3. BIBREFIRE (BEE— SSDHE) .
> sudo make-bcache -C /dev/sdc

ARBIER T ERINRTRA/NFIFER AN, 725179 512 B 128 KB, RANNS/EEIR
BHBXA) (BEN 5128 4k) i, FERA/NNSEFIREBRERIRA/NTE,
UERDBENBAIMR. BN, MREAEE 4k BXAVEEMASR 2 MB #ERIRA/NB
SSD, Mtas<RINTFIR:

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

O 7 28E%HE
make-bcache FJEFNESEFIM S NEHFIGES —NEFIEE. TXMBERLT,
U EAEEREFRETFoIERIEHEIRE:

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

4. bcache ig&EBETN
/dev/bcacheN
ol

/dev/bcache/by-uuid/UUID
/dev/bcache/by-label/LABEL

A R EERLHESR bcache 18

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

O] LATE /sys/block/bcacheN/bcache Ai@d sysfs 154l bcache &€&,

5. IMEFRENEERER, FEREEREERIBXNEEETREBRAEE:
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> echo CACHE SET UUID > /sys/block/bcache®/bcache/attach

Hrh, CACHE SET UUIDAJTE /sys/fs/bcache ##kEl,

6. FAINERT, bcache EREBEFIRI. EELUER, W, EANEEIRL, 1&iE1T

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

4.3.3 fER sysfs BZ&E bcache

bcache I&&FH sysfs EOARGFREETHREEE, X, EEATLUENR bcache BHEIEE
MEBFHENTH, IEEEERBRAITER.

B X bcache sysfs S¥BITETIK, 1EEEH /usr/src/linux/Documentation/
bcache. txt XHHIAZR, TEEE SYSFS - BACKING DEVICE. SYSFS - BACKING
DEVICE STATS #1SYSFS - CACHE DEVICE &%

4.4 1lvmcache

lvmcache @HZIEE (LV) HMEENH]. ©FEH dm-cache AR &HiEF, ZIFHEE (BA
IN) MEE%EFR. Lvmcache @i RAEREE LV AR A HEHDSIHEEREND LV,
RIRFHER LV 488, BX LVWMBFARER, EENE 1 2059 “ZiES (LWM)7 o

LVM B/ NEUER LV #RA04BTE LV, ARBMEER LV #RiE V. BBF dm-cache IEX, LVM #—
FREFM LV D BIRFAEMLE: BEFEHIE LV MEEFETHIE LV, REE LV EBIRREIERE
EEFEHRE VD, LURSRERE, SR LV EEFEKER, X BIEEHIRRNTZME(L
B

4.4.1 BZE Llvmcache
AU NENEMEERT LVM NEEFNTE,

1. BIER LV, U LV, SERIE LV IERIRELV:
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> sudo lvcreate -n ORIGIN LV -L 100G vg /dev/SLOW DEV

2. RIRBEFEUEE LV, It LV BREREIR LV BEIER, I LIV RN ERENKD, FikE
REFM LV BRI

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

3. BIBETFTEE LV, It LV BREEFNTEIE, It LV AR/ NN ZEEEF R LV KE9/)\
1000 f&%, H&/J\AK/)\f9 8MB,

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

7 H G B AT LEFR IR RS

> sudo lvs -a vg

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

4. BIEBETEM LV, REEUE LV MTsuE LV A —1MEFM LV, BRI ERF M LV
BT 4,
CACHE POOL LV sx3F CACHE DATA LV &,
CACHE DATA LV SE&& A CACHE DATA LV_cdata HE2EHEH,
CACHE META LV SEf®& A CACHE DATA LV_cmeta HBREEER,

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

> sudo lvs -a vg

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

5. BIBEEF LV, BIRBEFN LV #HEER LV R ZEF Vo
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RRERRNEE LV SR WV ER, &LV ETRERRZ N ORIGIN LV_corig FIBRHE
LVo

CachelV &XHF ORIGIN LV B9&Z#F,

ORIGIN LV=E&RZHN ORIGIN LV_corig FIamEitHk,

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

> sudo lvs -a vg

LV VG  Attr LSize Pool Origin

cache data lv vg Cwi---C--- 10.00g
[cache data lv cdatal] vg Cwi-ao---- 10.00g
[cache data lv _cmetal] vg ewi-ao---- 12.00m

origin lv vg Cwi-a-C--- 100.00g cache data lv

[origin lv corig]
[origin lv corig] s -wi-ao---- 100.00g

4.4.2 KEFEFM
RIET ST LV 7

4421 MEEFELODBEEFMHL

ERILINETR LV BiF S &7 LV BER, BT RERNEF LV A— N REEFHIR LV,
BB RIEFENEF LT EEIR LV,

> sudo lvconvert --splitcache vg/origin 1lv

4422 EKRREFMLEBARERERL
U THSAREEERMENEEHNSEENE LY, REEREENL, S TREFNE L.

> sudo lvremove vg/cache data lv

WA UERUTENGSMNERF LV i SEFBIERE, AREREFS:
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> sudo lvconvert --uncache vg/origin lv

4423 KRR L MEFHLY
EREE LV RERERE LV AISHENEE LV,

> sudo lvremove vg/origin_ lv

4424 TEZEER

AJLA7E Llvmcache 71 (man 7 lvmcache) F#kEIE X lvmcache WEZ @, Fla0zHF
HNEFR. TRNFEEE. EEKRE, HEBRFME LV ERAEGFRE,
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5 LVWMECE

AENASEESEES (VM) WRIE, URSHEITSIER FTEHERIEANERT)
BEo YaST LVM ECERJLUBH YaST ERADXIEFTM. b XTERFHIEFMMIERI
B XHGZBT LVM B9 5 Xo

g XS

fEF LVM FIEERIEIN—LE R, BINNEIEES, KRS EIEN AR, SRR
BRSNS, 152 VM REREAY, BEERE, AFEEEEEHINER
Ik,

5.1 THIZIELEEES

VM XHES MRS (R, 72X, LUN) ziEEitn iR =<iE,. AAZEEEERER

NAIRERBERERENGED Kl BREBRT RN DR, AATEESITHRSH

BRI XLLIREME, VM R T FETERESE (BAKVG) , WRFE, AJUMPERZE
55 (LV), BRIFRAKLRIXLEZEEMASYIES X, SHAIUBS MR, XES MEETER
DHEF MR — V6o LVM UM S TR T — MR = BIIHHSR , MTRETS ALY
BOoXKELE. EReENANEBEETREND K.

E5.1 "WPEESXS VMY EEEIEAX () Mlvm o8 (B) o AN, B—NMEEDM 3
TPESX (PART), BN XIERT —MEHS (MP), UERERZEAILUAEEN]. TEAM,

BRIMEE, —MEED N2 MESX, S—MEED N 3 TMEIX. EXTHED LM E
A (VG1HVG2) ., VG1BEHE 1 NI 7DKMEE 2 N— M0 K. V62 B8HE 2 ER
P73,
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E5.1: YESXS5 LVM

£ LM &, &§HEISBANYIBHE S XITAYIESE (PV), £E 5.1 “UESX S5 VM BBAH
F, EXTHEOMNEBIES (WW1ELV4E) , BERSALUET XEXES S (MP) SRERXLIZIE
., FRIZEEZENLIRFA—ESEADXILR, BEESRAREIH LV 1 LV 2 ZEsvisi,

LVM IhgE:

o AILRZREERNZ N D EEHN—MRKREES,
c NREESE, HURATEFERE, ALY ALY (4 /usr) .

o BIERA VM, AIUFEEFEEITHRERRNNEEN LV, BEXFESHFILRER A Hth
REVEE(,

o AILAUERHURI, ZRASFEBEENHRERD TS MWIES L, NRXEYES
UFAEREE L, NARESREEEE AT RAIDO) o

o ERRIRINER UEEESTHRETRITHNENR (LEHESHKRSHR) -

Q ix&: WMAIRAID
BPfsE LVM 237 3F RAID &5 0. 1. 4. 5#16, HENMNEBENEFER mdraid (B8
WETE “BERADEE" ) o &Y, LVMALLS RAID 0 #1 1 HBE#ER, EXN RAIDO
RKUTFEREZEESEE (BNZERIGHMTIYIELE ERR) . £ RAID 1 Bt L4
AR VM A LRERBEREY , H2EBERRY IS, FRAESM RAID £, £
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BEM—NEETIFEF R EEENEENRES, HEREMETHIREEEMERE
5o LVWM B LETIFER, BEREBRT BIINLREHRE) , ZTFIFEFLTALER
T

Z&: IBMZ: LVM IBXHERS:

NRIEEARFNIRX M RAEETE LVM M RAID FF51 L, MU /boot/zipl
BT 2MA93E LVM HIERAID DX £, TURABTESIS. LEDXWEINK/NA
500 MB, BINHIXHRLANA Extdo

BT XEETHEE, /A LVM RS FERNRA PC S/NEIRSH[ER. NEEHNEHIEEES
(NEiEE. SRANIAFER) FEHEEK, NI WM BEER. EXFEERATYIERE

WXHRS. B2, FicE, #H VM SEREANS XKEATRE.

TR LUER YaST P XEF EEFMNVHMER LUM ZHERN R, BXEE LVM B9 BAR ¥ 4H1(S

B, H20RER LVM HOWTO (https://tldp.org/HOWTO/LVM-HOWTO/) 7,

52 gIZE&d

LVM %48 (VG) &% Linux LVM 53 XLALRE|—MBIETEHMA, Ea]UMAR T ATEHF LIS H
BiES, AHHY Linux LVM 2 XA] IEMEEISAEMEE £, ErTLURIN S KB EERYT K
HEIR/N

BEARME, ZHMETFEAEAPK, EFANKEN, FMEEHIX, TERIEFME VG
B, YaST =BzhiFE(7ZXER BRI 0x8E Linux LVM.

1. Bnh YaST HFT A9 X,

2. MREFEEMEENESXIRE, FIT TEHEE. BXAT, BEW (&) ,
BUE “ERHXERF" ,F1L1T “ERTRIXER" . MRERBERRERN
HENEFENSX, BT E,

TE. ROXHE ENYIES
AIUER RS KBAERYIES (PV), MIRERMAFEREMERSNME,
FRIBIERS M3 SHVBEER,
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HTFRDKERBERGRNETAKRER, FIREZREBESIRAERMIIE,

a. 2EABESSKNENER, BRRZEE LRI DX
b. 2ERAIFEEHNNK, BRHHEERH,

3. AEMERT, EFEEEE
AMERPEIZHTFRE EHITIR,

4. 1 “EEE TEETA, BSHANEH,

AR
HAEMWY)

BRI R
4MiB
RS RIS

i R e s & R N KR
fdevivdbl 3.33 GiB Ext4 5K

Idevivdb2 3.33 GiB Extd 73X
[devivdb3 3.34 GiB Ext4 73X -

SEPAM >

< Bl
« 2EHEIR

FAh: 10.00 GiB FERAUN: 0.00B

#EN(H) BGHIC) [FEB) | F—ZFN)

5. BINTFAARENXEA:

a. IEEGHEZ,

MREFELENCIESEA, BIIEEE SUSE Linux Enterprise Server X &4t
BEHIEERTR systems,

b. fEEYIEEX K/,
YREZE XA/ NEX SARYIERKR/ . SEPRMEHET EEZILIEAR/NIX
RAFALIERY, ERTLAZ 1 KB 2 16 GB (2 MUBEZI) » BERULLEIREN 4 MB,
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£ LVM1 /1, 4 MBYIEEKAFHIRA LV AR 256 GB, RAENLZHE LV &
% 65534 PMEEX, SUSE Linux Enterprise Server J:EFHEI’\J LVM2 A [RHEHIIEERX
2, BXEIZAEMEEEMN /0 %8k, BRERE VM TRIRE,

O == yEERXAN
BNVG FARNBEEBERERWIEREX K/, BXEVIRIRERTNIES,

c. ERIAYEEETIRD, EEERMEIEER Linux WM 29X, ARBEEFIFEN]
BEIPMEYIESTIR,

d. BEHE5EM.
AR L IMESHTIRF.

6. £ “EE®E mEL, BET %, WIAERIHTHEA, ARBEETN.

1. ZREMEYIRERTEAEAN 7, AERESITHNRSEHFITH YaST nXiERF,
FREEEE > fFHiE > ViEinE. BEPILEBEBFLES.

ERDXER
BaE #4: /dev/DATA
~ M 5les15spltwd
N % eiﬁ;p o B0) FES() WEEP)
: "2; w& ~“RY F &\ %R
E\;}AID /devivdbl 3.33 GIB DATA h¥11B%
-0 oaEE /devivdb2 3.33 GIB DATA f§1B%&
T E) R DaTa il
| Bcache
£ NFs
Btrfs
vda2
isEER
ZERE
28
&L
#E(H) HIE(R) SERL(F)

5.2 . 79 DATA W& AR YIRS
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53 gIZiZiES

EiEESRM— I TE, tTEhSEREHITENNE M. Eittk=ETA, FEEXEE
o PHREXMNTF—TEEDK - EAUHTRIVMHBEEANRS

£ YaST D XREFMIEEACIREES, BASTMEEAEVER—ZEE. ERIURES
BeIEMZES, BIEAPHNEIRATEEAT N, FJLOEREMEERE— LVM
ZiEE, UERAXNBHAIATENZEE BXEAER, BERE 53171 HEEEDN
ZHEE ) o

e TiEE: (RN RAERIUBNDEEHTIE,
o EH: PEEEFBHESEANTEM, B LURFENEMDEENIFIRN=TIE,
o BE. ZESWOIENFRE. BEESRFEMNEBDECPIRNZIE,
° $RI§E: CIEMNSTEIATEXHENGRR.
Pi25.1: BEEES
1. BEh YaST HTH DXz,
2. EEMERF, EFREEE, AMERFPEISTAREESHNTIR,
3. ERETHPCIRSHNSGAE, AEEEEES > HIEES,

4, RIFEENEN, AEEEENE EXRERFHEEENER, BERE53.17T 1EE
FEMZIEE" ) . BET—%,
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72 DATA E#INZAEE

=4
EBe

LocaL

Esid)
o BElE

BEEE

FE(H)

5. EEENXINMELERZ PR

BRH(C)

maE) [T

ERHEXEN, BESTMWEESZENREE NMRXEYESEEEAENERZE, U
BESIRERERE (5 RAID0EM) , ATAFXENSRABENNEENHE. A

B (1) REFMERZ T HX B,
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7£ DATA LAINZEE

R+
° §hRt(9.99 GiB)
O BEMRT

FH
ws RY
1~| 4kiB

FEIH)

ERH(C)

EEE)

6. ERENAE. EEILLFRERRSEIPEEITHRIMNEENAIAME, XEERET—
NEERPENR, MRAFHWE, BEFERIEE CREIUL) o

£ DATA LiRINZEE
At
BIFRA
SR 1SV B
BE 3 e
EFIS|IF5HEK
o EHE (RHETHK)
HE(H)

BXH(C)

=
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7. FERIUGETTT, EERIUDX, ARERFRY, ETRENATERTXHR
4. BEAHEEENAIAME.
TEEZDETR, wEREHSX, AREEERR. B Fstab %01, AERNFHRERE
T

8. BHTTAko
9. BEHET—%, WINFILTHNENR, ARERETH.

53.1 f15FRIAEERIZES

LVM IZIEERIFEHITIREEE. BEEELESIERANBHITATENZES, LolEs
BXREATE MBHESKENEEFER) NEl, EE3WIENERS, HIRERE
MBI EL 8], A LIRIBRESY A, ULIEEZENESMD . BEiRENET
XHFIRER (RILAGEAE Snapper #1TEIE) — AXIFMAER, HEN (BiBERE) ,F 108 “F
F Snapper #TRAMENREBEIER ,

BGEAERBENEES, BRI1E5.1 WEIZES MRS BIRE EFEXREN, FE
EEENS, MELEFEESHIEEFiE .

feiETFfiEit
EEEEMBHESFERANTE . FEEAUREMSEEFE LD ECIIFIERN=E,

ZESWEBNER G, KEEIREMEEEFEN D ECFrRI=IE,

O == BETRERENS
EEARETIEERES, FRENEMNESHIER M EERRPEE, Laf
EEHEMEMRAER— TR ELIREFHEN.
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53.2 tIERGRE

AILRIRBEE S MNEERNEEE. VM SRERBEANREYESHVSIEREE TN ENYIES,
Hit, BMER MBS R, BHAnRZEE LRHE. WM ESERE—EEXHRTE
B IR, BEFEEsEXPEEXKEYRMEESHERTIIER. RIAERT, BEEME
EHME L, SRRAATH, SFEEESHEEFIENEE L. A2, EAUANEEEE—TTE
MIE, flW, EEZKIERNE,

BRIFTLUERRMERNRGSEMR:. “EE” B9 (JFraid) mirror B3EER raidl #iE5,

BIERGEEERE, AIMNXESHITIRERE, FIIECE. ¥ RAMER.

53.2.1 1KBEIRMBIERAID BiEH

BeIEREE, BEA Lvcreate 55, TEBIRANGEIZE— 500 GB NiZiEE, ZEEEM
RN WL 5RE, ERANEHN vgl.

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

ERZBIEEE—MEME (BFFL) , AREXERZEN=1EIZ. mETEERGIT
o LIETHEEIZESHIA N

BB DR NERAKNAR 512 KB KIS, MIRBEREANIXIE, EFH -
RIEMHSEAFHNXIHA/N (UAMB AEM) o HE, BILIE Lvm. conf XHEHYREE
mirror region size EWUREZEBEIEMIXIFH A/

5.3.2.2 &E raidl ZigHE

FF LVM 3<#5 RAID, ER]LUEA RAIDL KK KR, Sk raid $RKAELL, XMLHEABLUT
s

° VM SABITHREMELEIF — N2 NARNUERX, KRS T HSELEES.
o ATV MIESR DRI REME, RAERElEMEH,
o [E5IA] LUAMEE IR,

e LVM RAID 1 SLhEs7 1R EE,
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BES—FHE, XHEBENREGRLEARITERESATCRSES,
EfEMA RAID IRERE, BRHUT®<:

> sudo lvcreate --type raidl -m 1 -L 1G -n lvl vgl
H AR &/ S HAVE T

° --type: FEHETE raidl, BMZzir LR ERARNIEEE mirror FEIE3E raid 15
%o

-m: EERERIT.

-L: IEEZBESHIARN.

-n: WETATIEEEEEHET.
° vgl - ZIEEERIEHNRN.

LVM FAMEFIFR S MRS Z— KB A/ NEES, MREERINRES, WM KH5
IR N ER T TR,

Bl RAID ZiEE 5, BAUGERSERNEZEE—FERZE. BAUREHE TR, F
Fo

5.4 BznhEUEIEIR LVM &4

IEAR LVM BEBTECEITE /etc/lvm/ Lvm. conf XY
auto_activation volume list &#izdl, RINERT, ZEHNZT, HAEH, SBE
FiEE. NRRBPERLEA, BEEMEESISH, HAESHRSER, Hiu:

auto activation volume list = [ "vgl", "vg2/lvoll", "@tagl", "@*" 1
WMREBTE auto_activation volume list BEHPEXT—MFIR, MEAELUTHER:

1. BASRERTIRIOESNEES,

2. NRMEAFLE, NRFEFZEES.
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BIANBERT, £ dracut EETHRLE, JER VM BAKBohECE. ERAIUERILLSHERAE
BNAEEFBEEAH, HAUEEERNIFR LVM &4,

5.5 RABUWBEHAHRIK/

SRR ER Rl ETEETTHR AR RINYEES K BESAHRRMNTIE, MASSERSFE. X
AR EESRMEIAR, HE 5.6 T “FAEZESHAN RERRYT KMEEHK.

WA LOBE BRIES RGN E AR K. YaST RATFRIBR HaikERNYIES, BT RHLL
YIBEEYUTIETEFER, BT 5 <, PE Ranges FIFFIHHSX (WiEE) BIRERATH
X

> sudo pvs -0 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. Boh YaST HIT A X,

2. FEMERF, EFEEE, ANERPEDZITAREEENT IR,

3. EREFENNEA, BEVESEINR, ARREEN
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AEELH A /dev/IDATA
Al AIEE:

brictacliofita-H
&g R & £8 & R+ mE K5

/dev/vdbl 3.33 GiB DATA B0#E%
fdev/vdb2 3.33 GiB [% DATA WIHIEE:
fdev/vdb3 3.34 GiB DATA 2%

&Fm- |

2B

B

|« &E5l
A 0.00B FEERIAN: 9.99GIiB
Ed:ul(a)]

WHO || EEE)
4. AT TREZ—!

o &M BYREAN), AR—HEMIEE (WM DKX) MAIBEYIEETIRE
BIFmEYIIEE IR,
o B BRENEANK), TS MES (WM DX) MFmEYIEETIR
BE A BYIEETIR,
5. BTk

6. BEHT—%, WINFIHTHNENR, ARRETH.

5.6 FEEEEHIKR/)

MRESHEPEREAVAIATE, WERTLUEREZEEUIRMESAATE, EERILRKEERN
RWNED hEMEZIEE A R EARN TR ZIE,
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Q iF&E: B BEEAXN

BDENANES, YaST RFEIEBohABREXHRRNAN. HREEHNERSE
LB (BMRIFEERHRD) BEAXNEURTEXHE RS, Btrfs. XFS. Ext3 A
Ext4 B BX RS

1% Btrfs ZHFEANAE/ N\ RS, B8/ Ext2/3/4 XHRS%, FTEGHEE, iU
XFS B, EfXFS RFFXHRGLE]

1. B YaST, AREAS IS XER,
2. TEMERA, %EF LVM E4E,
3. EFANERPIEFREERNIZES,

4, FORBEIZEMIFER ).

7R6H 2211

-
YaST2 - partitioner @ localhost x
)}
R+
© BAR (15.99 GiB)
£/)\R~T (188.00 MiB)
BEXRT
LA 15.99 GiB
YFIEM: 16.70 MiB
) wao || mEe) ||[F-sw)

5. EATIERZ —IREFRFEA/N:
o AKX T AREBEESHA/NAERESHPFIBERIR=E,
o KN FEEERIA/IVED B BRI R G T SRR SRR

e BEXMKIN: IBEEMFIAN. WEXANTF LLEYIENR/IMENRAEZE, F
A K. M. G. TR KB. MB. GBF1TB ({40 20G) .
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| 6. BET~—0, WINFILTHENENR, ARRETH.

5.7 MIFrREHEIZES

0 == mEsk
prEARBETHE MRS XPHFAEEHIE. MERZEESRITZE LFENTELH
=

1. BE) YaST HITH DX,
2. TEMERF, &FEEEE, ANERFEISITAREEAHNTIR.
3. EEEXGNEAEIZES, ARBEEMF.

4. IRIFERNER, RAZETRESIIEE. BHEWIA

5. B T—%, BWIATIHT EMEREE MR BFERERT) , AREEHETH.

5.8 5|SBEZH LVM

MR VM EERAFERIR, X LM ERITHETESMEIEFANER/HIEIINT. X2 "5(95
ERTIH—F RIAIZHT, BEEAL VM FEKENB R TZ2ALEE, EUERZGE ST
£33 nolvm &I,

59 A LM &G<

BEXFEALMGSHER, B2 TRTPAAGSH man TiE. FIEaSEEERE root X
FRABEHTT. 1B1EH sudo COMMAND (BBIEEBIEA) , SHEEZELU root BPHITXLER

A
~o
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LVM &%

pvcreate DEVICE
aiigE (5190 /dev/sdbl) , # LVM BEMIES. WIREEMNLE LBRERXHER
%, BHMES, FieE, REELEDbLkid Y (BRIAEXRZE) , pvcreate 7 =0EN
BEXHRES. MR blkid RAIA, pvcreate FEMMAEMES, ELERTGESERIE
EEESENER TERIXXE RS,

pvdisplay DEVICE
£ VM YNBESEHEXER, IS ERS EEEZEEPER,

vgcreate -c y VG NAME DEV1 [DEV2...]
ERA— I EHZ MEENIE I EEHESH,
vgcreate --activationmode ACTIVATION MODE VG NAME
FEESHBER. ATLUEE MlEZ—:
* complete - REEAUERZRAVIEELMAVZES, AERFENZESEBERITX
MEEE B ANLL,
* degraded - BRINBBUERR, NIRE BHBERITTRESIRAER MEES, AR
DREEYNREE, WEEREZEES.
* partial - BMERDELEYIES, VM WEZRBEEH, NREDIERARIZEESR
DEENYIEE, WBBETEETZEZES, AIRBEFNERERHITLE,

vgchange -a [ey|n] VG NAME
P3N/ ECE (-a ey) EA (-a n) BHEREZTIES,
BUEEHEPHNENEN, BESAER ey T, HETEGATEMEMZAHEER.

vgremove VG NAME
MErEH. BEERLILSGLZRMREES, AREREH,

vgdisplay VG NAME
ETREEEHNEXER
BT HREANYIEXIZE K/, BN

> vgdisplay VG NAME | grep "Total PE"
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lvcreate -L SIZE -n LV NAME VG NAME
BIZEBREEANNZES,

lvcreate -L SIZE --thinpool POOL NAME VG NAME
EFE4H V6 NAME SIEZEBIEEAR/NEIEM myPoo .
TENTHI=MELR LOCAL BIFZANNA 5 GB BYEM:

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

lvcreate -T VG NAME/POOL NAME -V SIZE -n LV NAME
£/ POOL NAME HEIEEIZEE. TEMNRFISMBEL LOCAL LB myPool BIiEE A
myThinl B9 1GB &%

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

lvcreate -T VG NAME/POOL NAME -V SIZE -L SIZE -n LV NAME
ERTLOEE — 5 an < [E AT O A2 AR 5 |

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

lvcreate --activationmode ACTIVATION MODE LV NAME
RETESHERN. AIMUIEETIIEZ—:
e complete - (XHZESHAABEIESEHL T EKSR A AT ZIZES.
* degraded - BAINRBUERER. SNRE BB RESIRAERE MELES, NEMEETR
DRSS, MR ZEES.

* partial - BMERDELEYIES, VM BERREEE. NREEEE—MHAH
A, ERILEMRREZSBERERR. BENMERLED, BEREHRIEN, Er6e
=8B,

SR LUEETE /etc/lvm/lvm. conf FR$ERE activation mode ECEIAWRY EiR(EZ
—, RIEEHERT

lvcreate -s [-L SIZE] -n SNAP VOLUME SOURCE VOLUME PATH VG NAME
BIIEETEEHNRES, NRKREEXRIED (-LE --size) , MIRBEEIEAEIR

173
/ERO
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lvremove /dev/VG NAME/LV NAME
fipxZiEE.
RS2 a1, B umount SSENEZEE LIRE XA,

lvremove SNAP VOLUME PATH
HIBRIRERE

lvconvert --merge SNAP VOLUME PATH
RZEER R IRERRIAR S,

vgextend VG NAME DEVICE
RieEmig®E (WEE) RMNFMEE4L.

vgreduce VG NAME DEVICE
MIEEATRIFREETES,
HIRIES SRIRBISEEER. MREEERT, NLHERA pvmove sn R ERIEEE
H—TEE,

lvextend -L SIZE /dev/VG NAME/LV NAME
P RKIEEZBEEHNRN. ME, BELIHERMT AKX RAUT DT BT ZTH=IEL,
BEXFMAER, BBIE 2E “ARXHRFHIAN

lvreduce -L SIZE /dev/VG NAME/LV NAME
RIEEIBHEERIR N
EaNEZE, BRERAEDOXERANA)D, SUAESEREE. BEXEFAES, 15
ZNFE2E “FEEXHRANKI o

lvrename /dev/VG NAME/LV NAME /dev/VG NAME/NEW LV NAME
B RMA LM BiES, HRIFFASEREHR,

) =R BIEERSSE udev
NREAEER LVM TAZE udev MNKEIRE LV ISE TSNS 5EE, AIUERTYIAZE
2Z—3FREIE udev ZHBEH:

e 7£ /etc/lvm/lvm.conf HFEZE activation/udev rules = 0#
0o

activation/udev_sync
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BAE, &4 lvcreate MS$IEE - -nodevsync IR 51&E activation/

udev_sync = 0#8[E; PEIRE activation/udev_rules = 0,
° XEIIZETE DM DISABLE UDEV:

export DM DISABLE UDEV=1

XEFMSEIF udev K@, LtbIh, /etc/lvm/lvm. conf FFRE udev HHXIE
BERBw 2,

5.9.1 FEAGTIARZESHAN
lvresize. lvextend # lvreduce <A FIARZEE KR, BXRBEZMENER, 5
RENMHSHFEMTL. BV E LY, V6 _EX4E BB AR ETIE,
BIVER YaST P XIERFFRIE KT 4E/)\iBiEE, A YaST By, EHRXHFRFEHA/NMISIER#
TEhAE,
LV Al UEFERFRRES THITFEIE R4\, ERELNXGARAT EMZIBE, B
LV A& BMERER X RFEN A, MEXEREMSSIEANG RS, BXARXGR
SARNER, BEENE 2E “FAEHRGRAN
FohAE LV KNS, BRRERERNIRFE:

o MNRY BZBiELE, NMNNEIREIE A G RAEZaiH BiZEE.

o MRYE/NBIESL, NHNEIXELE/)\BEEZ TR\ XERS
¥ RBIZEENK/:
1. FTH&R,

2. IRZEEES Ext2 ;N Ext4 XHERSG, WAZSEIUEX, BREET. MREEEN
REPAML (150 Xen VM) HEBXHZRSE, BHRXHAZ VM,

3. ERUGRRAY, WA TS LUEMmEZEEAR/N:

> sudo lvextend -L +SIZE /dev/VG NAME/LV NAME
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XF SIZE, BIEEERMEBEENTEAE, FIW10G6B, &/
dev/VG NAME/LV NAME E#AZ1EEM Linux B8, %0 /dev/LOCAL/DATA, I
.

> sudo lvextend -L +10GB /dev/vgl/vl
4. PRXHERFNK N BXRFEAER, BENE 25 “FEXHERZHARN o

5. IRMTTXHZRG, BREERER,

Bign, KHE (EEANHEE) Btrfs B9 LV KX 10GB:

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

B EEENA/N, BRITUTRE!

1. THXR,

2. NRFEEAES Btrfs XHHRSE, BRENT. MREEENEMI (B30 Xen VM) 1T
ENXHRS, BEAXAZ VM, HEE, T8 XFS XHRFENEREERM DK/,

3. PEXMARZGAN. BXBEAER, BERNE 2E "EEXHRFIAN o
4, ERIERTRAY, WA TSGR NENAXXHERGHIAR/:

> sudo lvreduce /dev/VG NAME/LV NAME

5. IRMFTXHZRGE, BREERER,

BN, w48 Btrfs B LV 486 5GB:

> sudo btrfs filesystem resize -size 5G /dev/LOCAL/DATA
sudo lvreduce /dev/LOCAL/DATA
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) =7 FBA—£HSRABREMGRANAN
M SUSE Linux Enterprise Server 12 SP1 744, lvextend. lvresize 1 lvreduce
<¥F - -resizefs &I, ZAMBLAIELHHNAN, WEERBXHRZNKDN. HlLt,
T BT A BT LEFRH Lvextend #1 lvreduce =f:

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

HEE, UTXHRSLIE - -resizefs: ext2/3/4. Btrfs #1 XFS., Hai1RaE7E SUSE

Linux Enterprise Server R ILLIETFZE Btrfs BIA/)N, EA LM RIZEZ L%
I,

5.9.2 fEMAH VM &7=FE

LVM ZHHERAEERRIZE (FI90 SSD %) (FARREAERRENELHESTETF. “EF
EAEEREER/ESRE LV KRS AEMNE LV B91%EE,

BIRE VWM &7, FEEFRELIERNEES, BANERTEFES, WIWERTHE
fEEF TR XM ERBTRIGEMENR— 154, SIEXEEE, FEREREIRNE
7, FZhEERRRE:

i#125.2 | RECEFNEES
1. FEFRgE LEIRFRGE WREFEFT o

2. BiEE (NRZEIRE) FNERISEFREHE—EE, AREYMES LeBEFHE
o

3. SIREEF RS, RENANNAREFHIEES A/ 1/1000, &/I\A/NA8MB,
4, BREFHFEENTRESHAGHN— I EFLE!

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

5. BREFBEREIRRE:
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> sudo lvconvert --type cache --cachepool VOLUME GROUP/
CACHING VOLUME VOLUME GROUP/ORIGINAL VOLUME

BX LM EEFNFMER, 158 lvmcache(7) FA 0,

5.10 #ric LVM2 TZfEXTR

ER TR BF IS KA F N RITHRIERIANIE, ERMRCIEER IRABEINNERNT
VR FRIARICTIRMNE LVM FEN RTEdE, MMNEFENRESHTTHE,

5.10.1 A LVM2 1718
FRIE LVM2 FFAEN R[S, AILATER < R EEAARICKTTR L TES:
o RIFEHTIEMICIEFEZLIER LVM R,
o EREEXMHFRIRIC, THITERS S LEEMESHNEES.
o BIEBLHIEENIS, BEEREETHIRE.
AILERREABERR U TR E S L1T WM HREE!
° WRFHIFK
o BANR, REMCT BEIBITHR

Bri, EEAUEBESAIFRNRBNERNIFC. T RSHGE, YRFHESESHIGTEIH
BREESUMREBESTSHHE D LOIRAER,
SYHBEIAJREFRBNSHEEN, MBIERCHEM LB (@) FFF, tbilemytag. 7
HttUBH A EHIER ‘@ #1%.

5.10.2 €& LVM2 fRi2RYEK

Xt LVM ERFRMER, EERUTEK:
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E-Z 510 R
LVM ARERIFAI ABE ASCH AEFFTF AR Z. NEFFaflz. HF 05/ 9. THIZ
(O 105 (+). EFA (1) AR (o BIEARBELLEFTFR. RAKEN 128 MFF,

ZFNEFENR
AJLARIE LVM2 ¥)38%E. B4, ZEENEEEIKR. PVINCHEFEEREHNTHE
o MFFEASERIERANZAIEEFRIIRIC, RIBREEIRIE, BRIRIRA LTS,
LVM1 R A BEFRIE, ENHEERA AR FILEINEE,

5.10.3 @<LITINEEA

--addtagTAG INFO
7 LVM2 FER RAMNARIE (BIREZNR) o Tl
> sudo vgchange --addtag @dbl vgl

--deltagTAG INFO
bR LVM2 FEX RAVARIE (BNEHIRIE) o fl:

> sudo vgchange --deltag @dbl vgl

--tagTAG INFO
BER T4 N ERENFERNEARTIRNEEERITIC.
NRERTICSIRERIITICEE, WAL THSRHEBE (6 -

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

5104 BECEXFEE
UTIVEER T HERBINRARE.

5.10.4.1 7% lvm.conf XH&EFRERAENZIRIC

B TERBEARME /etc/lvm/lvm. conf XEF, UEREMNL /etc/lvm/
lvm_<HOSTNAME>. conf SRS IHE X I EHARIC,
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tags {
# Enable hostname tags
hosttags = 1

}

BEEBCERIEHREEN LR /etc/lvm/lvm <HOSTNAME>. conf XH, iHE
W 5.1043F “EIXEHE” -

5.10.4.2 71 lvm.conf X&EHRFENBENXIRIC

tags {

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

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

5.10.4.3 EMEUE
AT LUBER /etc/lvm/Lvm. conf X4, LURIBIRICECE LVM BiES,
EXARELEF, BUATRERNEIS G

activation {
volume list = [ "vgl/lvolO", "@database" 1]

}
RERARIEEIR @database, A "@*" 2fFiinicS EH L& ERNEFIFRICITED,
BEm LR LALSAMZESHNTHIBRIZERN VGNAME, VGNAME/LVNAME 8% @TAG, RETT
HUBARC LR, A RESANIEES. BRAMERT, NRERTRENRA=EE,
WERZE volume list BENEEXTHRE, MWXEENIRICSTEIEIRCILERY, A=
TEGHTIBES,
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NREXT volume_list BAZ, HAEFH EREXEMITE, WARHESHNZE.
SNRAKRTE X volume_list, MAZFEINESR LV BUERS] (RFFRERER -

51044 #EZPTEVBZEEXGFRENXFE

WNRTE Lvm. conf XHFFRBFRET EVURE, EIEENEEXH (/etc/lvm/
lvm <HOST TAG>.conf) PERABIENRE. Fli, /etc/lvm/ BERHPEEENRSBIHED
BoE 15

lvm.conf
lvm_<HOST TAG>.conf

ABIBohEISE /etc/lvm/lvm. conf X, HAIBZXHFREAITCIRE. NREXT
ERIENIFIE, SEMEBAEXM /etc/lvm/lvm _<HOST TAG>.conf Xff. RAETISTER
BEXHIEN, SABRINFIEXY, ARIEER lvm. conf X, HEFE— N LTEDE
fFLEIEZR, 7 lvm_<HOST TAG>.conf XA, EASIMCIZEINFERMNINE. XEMATLL
FRREEEEMICHX M. EVWRIEXGPIZENIRCR A EIMNIECE XA ME.

5.10.5 ¥SiricRTESEPRYEREUEIES!
SR LUBETE /etc/lvm/Lvm. conf XHH/SH hostname tags DRI EE RN FENZ
BUEEE. BMHEEXHRTHETNS—aHHEN L, UERILFEIRE.

1. EXAYRiEET, BLUUTREEAME /etc/lvm/lvm. conf XA

tags {
hostname tags = 1

}

2. BXHERIEIBSEFRIPIE EN L.
3. EREFNEMHENL, 3§ dblARINEIEUE vgl/ lvol2 Byt B TR

> sudo lvchange --addtag @dbl vgl/lvol2

4. £ dbl fR5528 £, WAUTRELEGEE:!
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> sudo lvchange -ay vgl/vol2

5.10.6 fERRICEUERSERRIEIEEN
A PHTBIRT T TRIL FESHFR:

o ICRUESIBEEEA dbl Hl db2 LAY vgl

o AUHCESXCHHIRSS BN Fs1 LEYBA vg2,

o REXMHIRSGSHREMDEN fsbl LREEEREA, ENHAITERUMHRSSHEE
Ml sl HESH,

5.10.6.1 &I 1: FEEHEEFINEFHUEERENGFSER
EUTRRAERS, EIREXHEHESEENH,

1. ¥ @database tRIi2ARMEIELE vgl BITEiiB. TELXImRA
> sudo vgchange --addtag @database vgl

2. ¥ @fileserver tRigHAMNEIELE vg2 BITiidE. TERmEAN
> sudo vgchange --addtag @fileserver vg2

3. BEXAHERTE /etc/lvm/lvm. conf XHHFFRMUTRE, LENX

@database. @fileserver. @fileserverbackup #xic.

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

fileserverbackup {
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host list = [ "fsbl" ]

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

4, BB EH /etc/lvm/lvm.conf XHEFIEITMEEN: dbl. db2. fs1#l fsbl,

5. IRXHARS[BENHIHE, EEATRHNXHERAUTaSEIAITE fsbl LRGN
vg2:

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

5.10.6.2 &I 2: AMEIENEE
EUTHRAREF, S8ENERMERES XHEPLESFHNENER,

1. ¥ @database tRi2HMEIELE vgl BITEidE. TERimAAN
> sudo vgchange --addtag @database vgl

2. ¥ efileserver #RigHIMEIEAH vg2 BITTEEE, TELIREA
> sudo vgchange --addtag @fileserver vg2

3. 1€ /etc/lvm/lvm. conf X EEENIFC:

a. B XA /etc/lvm/lvm. conf SXEFRFMUTARE, UBRENAFICH
B,

tags {
hosttags = 1
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b. BEXGEM /etc/lvm/lvm. conf XHEHFITMEEN]: dbl. db2. fs1#l
fsbl,

. EEMN dbl £, BIREIREEN dbl NEUEREX 4. EXARIESEF, BIZE /etc/
lvm/lvm_dbl.conf XHHRMUTHRE:

activation {
volume list = [ "@database" ]

}

. EENdb2 £, BIEHUEEEAN db2 WEUEREX . EXAHRiEET, BIE /etc/
lvm/lvm_db2.conf MXEFHRMLTHRD:

activation {
volume list = [ "@database" ]

}

 EEMNSL b, SIEXHRSEREN fs1 NBUEREN M. EXARIERT, CI& /etc/
lvm/lvm fsl.conf XEEFHRMULTHRED:

activation {
volume list = [ "@fileserver" ]

}
. NRXHARSSBEN fs1 HIKFE, BRMNEAXHIRS BN fsbl 1EANXHARS2E:

a. EEAM fsbl £, BIEEMN fsbl NAEIEX 4., EXAHRERT, O /etc/
Lvm/lvm_fsbl.conf XHHARMUTRED:

activation {
volume list = [ "@fileserver" ]

}
b. TRHBRANUTHLTZ—:

> sudo vgchange -ay vg2

> sudo vgchange -ay @fileserver
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6 LVM &IRER

EIEEEES (VM) ZEERBE—MEANEFIEAR, EcEiZNEEHIERNENR, UE
ENEF—PMRUITENEEN, FHITRBIGRPVEEFZIRBE. XiF, FrIREEEN
Btal mElZds, BEEIRIBREMERALL,

6.1 THREEIRIR

XHRFRBEEE X B BSNTHEUAREERRREEIREESHHRIER, BIRR
RN, BRBRIEFRKFEZEENIE R, FEEMNENEREMESENES ESLIRY
iz

O ==: Exsa5RRENS
ERBERHAA, HIASTEHIRRE, ARAEEHERREZES,

LVM BREAIATFMX GRS B RAE IR S0, REBEANEZHXAREN, HEIE
REMERALLE, ERIUMRBED XGRS, MEASNAISSHAFER. RESVEESE
SHEXB—ETRE, ENESKREEEHEIRIE. RBERSHNERRAERIBHIER
FREBIER EBARTEITRN, SRIBEPFIRBRRIBN, EEFFIEE0E, AR
TERRIRPEMERNEIE. MERFEZEE LAEESRENHRIE, REXNERIER,

BBEREBANY, FEERREZEEPEELNRIEE, UNEREREANNE, EHRES
PENZREIEFRUTRARMR: KREEEEHA. HHRERREVESE, LUREREEMHA
PR E AR BUEIR S, RIBECIRETEEREAR N MR LW, NEIZE—ISRGE
BER 10% BIRERS, WMREFVERERRERR, KREBEESTHETRBIEDEL—

XK, MREBHWBAEEDVABIS T HRRZEBENSTEM L OTFSNTE, HpaERTEERR
SHIRX TR, MRBUEER AR AME MR A ERAE B, WHEEN=ERD,

£ LVM2 F, REBEGANR/ G, BERFEIES ANREN, ZREFIIMRBRPIIRAER, =
MERFEZIEEDES, ERIUEHRES, HFEIERRBIESNRBERMANAENR, &
FILUBTHIERIR. ERFRRIR, AREMEIRFEES, BNREFEN.

TERE Guest IFIRHR, ERILUERRIRINEER TERS [V E IR LVM ZAEE, malE
YIERRSS 88 £ —#%
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TEEINENIFRF, ERILUERRIRIhEERE M EIWIRI R EE, SONHX EINIRE ()
SATFEMEFEALR) HITHEN, MAMERRZEE, EMNLIUE LVM ZIEERMY
HFttRm, UREREMHEENF, ERILER VM Z1EE, HRERIMX B HERFE
REIMHTIARMR ; BRI LS LVM ZAEEMAYBEEE, UEREMARISEHRITE AR
AL LVM BB ERIBEITREECE. MRECIEKBEEANNIRE, WERERE.
BHEENRBEZSEREREBPN=E, REBESHFIESEAEMESHER. ErIL0R
IHEGES. T RE. ERRE. &FE, EERULUIRENRE,

O == nEhREERENS
EBRERAREPERENRE, KRZEERERBONERIMEFEARTEE, XA1F
ERHERBER MR LRI SR,

HATRRGE, —EEREMRFFRER. EERFZEE LHIERIVTEEDN, REBARKT
£IE#H, HANMSATRERRS, SRETAEMERRREES,
MRERN—PFKREZEELRSNMRR, EEREELIBRIRZAT, BRMERIRIBRYRR,

6.2 {EH LVM €% Linux [REE

Al UEREZIESEIES (LVM) BIRXRFRIRER,

FIALImHEA

> sudo lvcreate -s [-L <size>] -n SNAP VOLUME SOURCE VOLUME PATH
MRFEER), REZEIBNERIE,

fplan:

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

REBSAIER /dev/lvm/1inux01-snap Ho

\: 7J
RHE

6.3 Utz

FIAL RN
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> sudo lvdisplay SNAP VOLUME

fBugn:

> sudo lvdisplay /dev/vg01l/1linux01-snap

--- Logical volume ---

LV Name /dev/lvm/1linux01
VG Name vgol
LV UUID

LV Write Access
LV snapshot status

QHVJIYh-PR3s-A4SG-s4Aa-MyWN-Ra7a-HL47KL

read/write

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

Block device 254:5

6.4 MIFR Linux [RER
TR

> sudo lvremove SNAP VOLUME PATH

fBgn:

> sudo lvremove /dev/lvmvg/linux01-snap
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6.5 TEREHAEM _EEREIMLRYIRAR

NEF LVM ZIEERMEMNNEREMEX, JLILRAREHESERMIGE, FIINERENM
BITFEEN R, SIRREBMENHEHIE. EILUES LM B1EE, HETRMCU R RTEE
EANNIBRG ; WRILUIER LVM IZIESMAIBEE, MEGSHMNARIGEHITENEE. &5
LUTE LVM 1846 _E oI EINER G, SAERIE LUM 1RER,

& 8] A FRIRERAVIE/ S ThRE QR I RESER, HIEX L SEF A B 45 E AL SEFIAYIR
BB, TR LTE LM B1E5 LR EINEEMER. SIERIFIZIESE Y IREE USRI E BRI
KHIRIRIR, XA LISIERRIFEZEEMN S — MR, FHESOZIRER UBS R B EIALE G,
RIS GBI AER 2 $E S MG —EEREERRIZES L.

£ Guest IR, 1SR AT LAFIFAIRIBAYIE/ SR E EINEE A, I EMERSFA
K. TRIZEEMEHN LVM HHIRE, ZAETEREBAUBSITEM. REZESERFAE, Xt
MBHFEESIENIRE, AT MEIEIWIMGHRRIZES, EEEXARMI, ARG
MEKRIZIELERERIRE, EETHAR, BFEMCERIRE. HEHIRE, ABTEREMRG LS
B TNEE AL

THIFEFFE BB BN R MR Xen BREIETER, 3F7E SUSE Linux Enterprise ¥ & £
EITHNEHMBREIRERR (B0 KVM) , ERLUERAT R, BEMNRBEDEITXS
BRI, EEIT YIS E:

1. HREEZEAXGEEMINRIRIRZES, HIWNEEHS /var/lib/xen/
images/<IMAGE NAME> £,

2. BIZEBEBTEREFMETHAZS R LVM ZiEERE,
> sudo lvcreate -s -L 20G -n myvm-snap /dev/lvmvg/myvm
MRFIEEKRND, REEIEZEIRE,

3. BIEEHS, BTEHRES,

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

4. EFRRIRRVER R EHIRES,

> sudo mount -t auto /dev/lvmvg/myvm-snap /mnt/xen/vm/myvm-snap
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5. EXARIERT, EFKEEMVBNEEXY, BEismriEHIREE R T XXM
XHHEEE, AEREXY, 519 /etc/xen/myvm-snap.cfgo

6. fEREIMIBEHERIRREBEIEIML.

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

7. (FIE) RRRRER, ARERREZEESERRERXNEMIRE,

> sudo umount /mnt/xenvms/myvm-snap

> sudo lvremove -f /dev/lvmvg/mylvm-snap

8. (FI%) RIEFEEEIIEF.

RKIFIZ TG H IR R BN [ELRE]

6.6 ¥
RIBPIRTS

NREFERE LHBRIERIRIERELFVRE, RERAE #%ﬁmoﬂm MRAEER
KR, IRRARGELEIARLHETLVLE, FEHIEHIEN, EARFETUER,

EA]LIER Lvconvert --merge m<iRRY LVM iBEBEMNEN, IR IA:

II\\

o MRFRZEEMIRBEIIRITH, SHFEILEIFIE,

o MRFRZEERRBEESTH, SHRERREEEHRBESE RSB XHF
FHi8,

o WIRFKIFZBEAREEXE (PIIIRXHRYE) , RASHIREI T —XIRSB[ESISHIE
FRZESNIHERSH.

o MRFRZEEESEIMTIRG, BRI RAEM, FRAKREZEENRRE (En2
FRRITXEE) , ARAKHEHHBC, RARFEEESBEMEN, MEASHTTK
RMERRIES, FRIUAESHTMZANBZIERIEM . SGHTRZE, EALER
HYIZEEE A T eI Lo

BHFBZE, RARERSBERMZEHREEH, HEIGHTM. T&HEE, TENK
RIZEE IR,
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GHHE, RAFANKRZEEIZNHNENREREAMEBERZEESHIORE, ELLAR
RESSIRIEBMIHRERE, MEINEIZREN—1F, FUFEGHTM.

BHTME, KREZEERESSEEBRBIERNGE, NLaHFIaENEIENERE
o ERRIZEESLA T RKFZEENBR. REBEHRSH UUID. RASBMEMENKIFRZIE
%, HERRES,

88

1. FTAKIRHEAN

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

EoI U ES LT EIEE—HZ MR, WA UERBERSIFERIMEZ I RIFEES, A
BERLITLEISE @<VOLUME TAG>, trcEMENRBEEHIEZENRFZES
., BXINEBEENNEXES, BERE 5107 “Rid LUM2 FEER7
EIEE:

-b,
--background

EESEPRITFIPER, XETUHTEH S MEENIRE,
-i,
--interval <SECONDS>

HEIERIEFRELUE DR S HE, faERVIBIRRIATD S 8B,

BXILAFSHIFAESR, 1SN lvconvert(8) FMT,
fi4n:

> sudo lvconvert --merge /dev/lvmvg/linux@1l-snap
&% /dev/1vmvg/1inux01-snap &F B EHFRZHEET,

> sudo lvconvert --merge @mytag

R Lvoll. lvol2 A lvol3 £#BHri2 T mytag, S MRBERKIZINFSEBEM
FREZESEH; BIEEH lvoll, BEH lvol2, &EEH lvol3, NREET
- -background &1, FREHMENZEENREBEFEANGH.
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2. (A1) MERFEZEESNREBEIESTA BT UXE, WEAUAFHERARHERR
ZiE%, UELLSHIIEIFR,
> sudo umount ORIGINAL VOLUME
> sudo lvchange -an ORIGINAL VOLUME

> sudo lvchange -ay ORIGINAL VOLUME
> sudo mount ORIGINAL VOLUME MOUNT POINT

fBugn:

> sudo umount /dev/lvmvg/lvolOl

> sudo lvchange -an /dev/lvmvg/lvolOl

> sudo lvchange -ay /dev/lvmvg/lvolOl

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

3. (Fik) MRKFEZEEMRBEIEITAEKFEEEREXE (B4 root XHHR
%) , EWRAILERRSBHERRFEES, LEHETEREILEFA.
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11
12

13

R4 RAID

14 RAID BEE 91

ARSI XECEZ M RAID 98

SIS RAID 10 i&% 105

B RAID BE5! 119

£/ mdadm JEEH RAID FEFIRIAN 121
iEFF MD 34 RAID BY7ZfiE#158 LED ScFER 129

4 RAID & 137



7 B4 RAID B &

RAID (I EEERTTRIEY) NARERZMERESXEHM—MAREINER, UERLMEE
M/TEIREL M. KZERAID I=HIZZERMERRZ SCSI Y, EALS IDE Y AELL, EREME
BN ANLEHREFELZHERE, HEFESEHINHITAE, THE L5 IDE 5§ SATA BE#
BY RAID 1£%128. X4 RAID BB RAID RAEMIME, FEINEEEH RAID 1=HISSHVERIMX A, B
BXFE—L CPUREIUKRRNTE, FIURERTFEESHERNITEN.

O == HEXHRZLEHRAD
TEFRBESIGE (BEMD) RGEHEXMHRSL THHMY RAID, SR
Administration Guide for SUSE Linux Enterprise High Availability (https://
documentation.suse.com/sle-ha/15-SP2/html/SLE-HA-all/cha-ha-cluster-
md.html) 2,

SUSE Linux Enterprise 12 7 & FERLAEH— 13K RAID RARNET, RAID BRI ZIREE
HEMR— RAID REN SRR, XLEHRENET. MEFRERER, XETXRBEBRE
RAID &3,

7.1 T RAID £l

ATHHARE LAY RAID &30 0. 1. 2. 3. 4. 5FIHREHI RAID &5,

7.1.1 RAIDO

RGBT IE TN IRR OB Z MR £, RE 7 HIBARMEE. WRANEPR EHRZE
RAID, RAEAREMEIER, {8 RAID 0 ERAXMAKNITERZ . FH RAIDO, ATLUR
PR ZRERASE—HL. XEFMREEARYF, BMREEFA—IRERBIVE, EIFIRF
RAID RgtHEREIRE,
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7.1.2 RAID1

HERANNIENEIRRHE T EBHL 2N, RAKES 11 EFES— M ERE, XTMAERERRK.
NR—IRBGEBIF, WA UERS —RREHE FWRBEIR, EREXEEREFR, REF—
RBPEGEIN, BRNBEMAZER, B2, NRLKBERNEIHIF, RANBIETEZREE
BIIEMBIMER, HUXMAGNRITESE, SERRMEERNEL, SHEEERIERES
HEHK (18 10% 21 20%) , ERHRNEREEBARNRTEMN—SREEIRER, RERIK
EHITTESR, NMAIUHITHREEN. RAID 1 BERM/LFAEMEIEIRESERRENE
R, ERSERSRNEELFEE.

7.1.3 RAID 2 #1 RAID 3

XERZHAIFY RAID KB, K7l 2 EU—RMARR—ENBUEHITOR. %33 WFBEA
MR EEF TRHTHRENL, BRERNLESZ MER, XFMER5 &R MER.

7.1.4 RAID4

&5l 4 5450 0 —1F, BRERFHITRFL, BEGERAT TANKRNHEE, WR—IRUIE
HAERW, BEREHERUEIEIREREE., Td, XREFBRHEEIREKT HIRR
M, REWLL, BRNERLS 4

7.1.5 RAIDS5

RAID 5 @45/ 0 M1k7 1 TR REM TR AELMENITRE R, BETEF T EANEEL
1o BUEERS RAID 0 AN AR HEEEF, FHP— MO X LEENFERIEREE
FREEZR, XLEREI XOR BEF#E, HERSGHIKEN, @32 BENNRIREME
NA. ¥F RAID5, ER—BYEIREER KRR HIMKIE, MR IREEZ RIS, WAHTE
BRAVRGEER, MULIEEXREE.
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7.1.6 RAIDG6

RAID 6 /2 RAID 5 B9 &, Bl RS MR DHINEHERIRT (NEEFERIL) KIEM
Bihae ). AMEREIEMEIEFRMERLIMMIE, RAMBHRIET, BEFEER.
RAID 6 RAIAR Z M HITIREHARHIE, MMEHIFESHBIESEILE SABEARMLER
ERMAZERERE. LI, ©EFE N+2 MEEIZEREFERS T N MNEEHE. EEDD
FEMNMEE.

RAID 6 RYIEREFRIIR—LE, BEEEBENM BHERIERIL TS RAID 5 5%, BENMEE
BERINTIFEIE, RAID 6 ECERELABEIESZH CPUEINAE, BTEANEE.

# 7.1 : RAID 5 #1 RAID 6 EJLb%:

Ihie RAID 5 RAID 6

R N+1, ZE/D34 N+2, ZE/D 44

BRI am, B n#I, W

g EEMEMEZSFEAEHRER LRAIDSERITEAEEM
1] X

A —MAHIGERE AR B BIEE

7.1.7 #REMEZ RAID %37

MESFAH T Hith RAID 51, 5190 RAIDn. RAID 10. RAID 0+1. RAID 30 #1 RAID 50, &
L BN IR E AN, €132 RAID 10 EBERIRFIRIES 9 = “GIE04 RAID 10 1%
&= BREE

7.2 f£MA YaST EBE#fF RAID

B LUEE YaST EX S XIZFiHiA] YaST 2 RAID it &, b9 X TEFRAFHIEMBBIME DX,
FOIZER T RAID 9 X, TFHIEATEIZE RAID £&5%!) 0. 1. 5716 KhEMA, i&E RAID 10
BEEMAEWE O “0IEZF RAID 101257 Bk,

93 RAID 6 | SLES 15 SP7



1. B8 YaST HITA D XiEFo.

2. IRFE, BEIENZS RAID BELERREERAN DX, BEZFRENERXK, HEIXER
B OxFD Linux RAID, ERMIERKXE, FREENENINSXEE —YaST 2EH
TR, BXAT, HEN (PBIEE) ,£11E “EXHXEF" ,$11.1T “EHAE
RPXEF" »

BB ERAEETEMER FNOKX, UWERRYED—MEZRFIS (RAID 1
5) BREIBIIXFE, FHLL RAID 0 BYERE,

3F RAID 0, ZVEEHNIKX, RAID 1 REERIMIKX, MRAIDS ZELEE=19
X. RAID 6 IEEZEVREMMEX. BiIXERAXNMIBNSX, BASMERNENEHER
M= RIEE AR NKNIID X,

3. EEMERF, ¥ RAID,
AMERPEISFTHINEA RAID EEERITIR,

4. £ RAID NTEINA T, B0 RAID,

5. % RAID 28, HME]AIEEMEEFRFINEHUHEH DX,
& LUERE R RAID 2 BC— RAID ##F, X4, RAID B9R#RIERE /dev/md/NAME, BX
BZER, BERNE 7217 “RAID &

700 RAID /dev/mdO

RAID 28 RAID B# (FI3%) (N)
RAIDO (£¥F1k) myRAID
RAID1 (§1%)

® RAID5 (MHEZEL)
RAID6 (RERFETL)
RAID10 (SREBHIEFK)

BAiRE: b slio =
& R e %8 w&E Rt ngE 8
0> /dev/vdc  5.00 GiB myRAID #Y- TRER
- /devivdd 5.00 GiB myRAID K-
SBFM | jgeynde 5.00GIB myRAID K- AL
<118 AT
« 2EBER R
EF/: 0.00B PRI 9.84 GiB
#Eh(H) BRH(C) BB(B) | F—#N)

7.1 . RAID 5 FR& Tl
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10.

BEHE T

CEBRAIRA)N, NRER, BEERGFERLE R, RERRRA/NLEIERZEEA]

RAID BIREME. BXFMES, BB https://raid.wiki.kernel.org/index.php/
RAID_setup#Chunk_sizes 7, BXFBREBZMNVIFHAES, EEHA man 8 mdadm H
&R --layout 0, WRAFHE, BFIEREIAE

EFRENAE, EEEAREERISIFMEEITARMNEENRIAME XEERET—

NEBRRENR, MRFHE, FiEEREE R o

L FERIVGETTT, EERI MK, AREEXFRY, EURBNATIURTXHR

49t BEAFEELFRIME,
FEEZETR, @wEREHOX, AREEEHR. B Fstab &0, ATRFHRERE
Tlo

. BE 5.

BETF—, WINFIRTHENENR, ARRETH.

O ==: BEEHMRAD

BAFEAPXEFUERE (MAE7KX) NIZEEIE RAID, BHEFZMER, ]
FRWERL A E. RZIFELZE RAID ERES|ISMERER, AEFEEERRIHNL
#Hi#1T51S, fdisk M parted ETEEILZE RAID L REAIEETIE, RNB% RAID HE
REMAREFRAXLETAR, alESMEERINIZE I THEIRIIZIE,

7.2.1 RAID &R

B4 RAID i&FEIANTEE mdN RILHEERIR, HAPNEBHF. JLERAXMRER (Flan /
dev/md127) iRl igE, FHHEE /proc/mdstat # /proc/partitions &, Znfli&
B2 Md127, BXLEZFRARSEMER, Ak, SUSE Linux Enterprise Server gt 7 Hifh
RS E:
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RIS RIS FA AR HEHE
LIR{EF YaST s7xs < 1T LA mdadm --create '/dev/md/ NAME' 8l RAID i&
FEY, FJLOEFERMMAEIEE— 1B KEBRIMNARE mdN, BERFA=CIE— R /
dev/md/NAME:
> 1s -og /dev/md

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

’RETE /proc FHFIA md127,

RMARISE
NREMKENARHERNR AR EINIREENR, 1B5E17T T788<#F CREATE

names=yes —{T/IIZE /etc/mdadm. conf:

> echo "CREATE names=yes" | sudo tee -a /etc/mdadm.conf

IR ERIL RS myRAID Z KB FRAM “BEX” BIKERM. IKEAERTURA /
dev/myRAID #z{iAi8], 7£ /proc FHE514 myRAID, HIE, REEEXEEXH
Zfa, WA ERTF RAID, ;&GN RAID S48 4:E A mdN 2 7R, BEEIXLE RAID FIEHER
HENIE,

ZE5. T"FB/HNIA
AEFEITESATUEZFAR RAID 188, NIRRT EREIAAI—1 RAID KB EHEN
mdN, BELEINFNZIER.

7.3 1 AArch64 LAY RAID 5 ERE &t A/

RINBERT, FHEANMEEN 4B, MNREEBEHREINEH RN (a0, FizkhsS
AArch64 ERYEREVTIE A /)N 64kB FBICAR) , BJLAfEA CLI FopfcE & A/

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

U bR FHAIKEN 16kB, ERILUKEHME (404096, 8192) , EZEXMZE 2
AR5,
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7.4 I RAID

&R LATE monitor R FEATIPIERIZTT mdadm RISIFH 4 RAID, £ monitor ##1(
T, mdadm =ERROEETIRAVEELRIE, NRAEHFE, ndadm SRR A IX—E B FH
%, BEEXKNERNBYEEE, JETUTHS:

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

T ENGSSEIE 1800 FFE—X /dev/md2 BEFINAE, NREEHE, KA
root@localhost &iX—E BB FHBH,

Q =E: BIAEERRADKE
BINBERT, RAID BELATFERARS. NRMCERRNEIREK, ErESWE
EH. Eit, EEILGER delay s & B ARERIG NN (88 FRo

7.5 BEZER
51 HOWTO SCRSIRA T 3% RAID SO E S OBAIAHE R

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

e /usr/share/doc/packages/mdadm/Software-RAID.HOWTO.html X{4HH) The
Software RAID HOWTO

& BT LA Linux RAID BREFIZR, 140 linux-raid (https://marc.info/?|=linux-raid 7).
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8 NRDXECEF RAID

£ SUSE Linux Enterprise Server 7, & IR5Y2F RAID TRAB&EMKE| YaST R XEFH. &
N UERLLDXZFAEER (/) 7 XKNARRIGEOIERY RAID. FEEE /boot 7 X7FfE
7£F5% RAID 1 A58y RAID X ko

o EE: RAID1 EH /boot/efi AJRELIES | S
72 RAID F0I3 /boot/efi HRM, Eidf, EELERT, ZEHEIEETERZ RAID
FHEISHR, EXMIERT, ZEHLIEEES,

8.1 FHXIRDXFEAITF RAID IR ERIFRFMF

BHWRECERE U TFEX:

° B RAID 1 sRERISEFTEERIRER ., XMREENIA/NNAEIT, RAID ERB/NIEE)ZE
Ko REFEIREFILUEAMIZE (HENPHERERIHEN) | XHeEEEFEFR
48X iSCS| ZiEF RARNERAHS.

* PNR7E MBR RZRES|IRMEIER, WAFERN /boot BIZRIRMIDX, WRTLETE MBR
RLESISMEER, U /boot FEHBERMMHIK £,

o XF UEFI BN, FEIRETARY /boot/efi N, ZOXFERINILA VFAT, BILL
HEBERAID1IR&E L, UBEE /boot/efi WYBEME & EHFERTHING | iR,

o WNRBEEMEN RAID %%, BABREH LZHIZTTHM RAID,
o WNRBERA iSCSI BrigsE, FEELIRZE RAID I8 ZAIBRAX iSCSI &itinAIs o

o MREFEFAGERSHSNEEZERNAMIGE. HMBEEIRFHETIM RAID HfE
FARYiSCSI I&&ZBIRMZ 1 1/0 B1Z, NELIE RAID KEZAIEEBAZRIZXH
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8.2 1IKEfEAMHF RAID 1gE1EAIR (/) P XHVARS

99

1. A YaST BEIRE, HIZE (HBEEmM) ,F£ 958 “REIE PrNBRE, HEIE

WHXSEALE,

. BELTROXEFITABEX D KIZER. ErIUERRNNASE, BRAILUERIEAR.

(AIi%) MRBEERARYISCSI Bing®E, WRBERBALLLERRS, LE > ILE
ISCSI RBA iSCSI Ziim#kfr. BXBZHT, WEWNE 155 "E/l IPMENATE
i iSCSI” o

(A1) NREEEMB FCoE BinikE, WHREBERSELFRELAS > LB L&
FCoE RECE R Ho

(i) MRFEEFHXEN, BRERS  EFHELS.

. RERTHRY RAID IEMEHFIZE Linux RAID . N1ZA /. /boot/efi HIH7D

XfEF RAID,
a. TAMERP, EFEEEUNREERNEE, ARRERND X,
b. THHXANT, EEEFERNK/N, ARELH TP,
c. TABT, EERGE RERAK) o
d. EEAEIUEMAER, FHR2IX IDIRERN Linux RAID,

e. BHET—F, ANEZNMDXEEULTE,

IRE R RAID ig&{FAIR (/) ZXBIRSE | SLES 15 SPT



7. 7/ 7 XEEZ RAID 128,

a. FAMERE, %F RAID, SAEEERFI RAID,

b. 73/ SXIEFRER RAID 28, HK RAID ZiTgE N system,

c. MAJRIEEERDERIETE E— P RESIFIR RAID IKEHFIEN .
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%EE—F_ﬁo
d. NTHIEFIREXRK/N. REBRINGER R 2ME,

e. FEMEMRA, BEif RAID, EIZEESIEI£A, K5 RAID HE T JHLE,

© . || RISE... H o |
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f. TRABTERERERS, ARBE T,

g. MEXHASHBEHRIREN /o B Next BHIEIEE,

8. Wt RAID REFESRIREMRNIEFNEE, HRTE /dev/md/system BIZ T EIE—1
8o

9. (%) MEAILIZE RAID REIESIRAR, SBE XM, R B & THEs,
PR RARER SR, MTAR. 85T,
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10. (FJik) X4F UEFI 584, EREXMBTEEIE /boot/efi HEHIK, FiBlE, /
boot/efi {X3#F RAID 1, FERZD XU FAT32 XHRS

AR
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[ wmo.. |[ smom. |[ o |

11. BHEZREDKRER.
B X iiE L2 BRI I

12, $ERE, WFEEMIL /boot/efi XM UEFI &, BEZELERE BTG
S, REB3ISNEEFIEE N GRUB2 for EFl, KMBERRZ 23| SHIHFRNZERBI%E
H
FRES|ISRSHRE, REMFEFTIESISHBE, UWEILRFAEBHRAIRYGE
RAID, FEhiR (/) 9 X LAMHRIERSE,
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9 BIEH RAID 10 1&%&

E PRI B RREME 22 RAID 10 1%, RAID 1018 B &HRE RAID 1 (581%) #1 RAID
0 (X®) FE5, #RE RAID RILUSEBE R H LR (RAID 1+0) EE& L ET (RAID 0+1), &
Z* RAID 10 IR BEXHFESMNEIETIRES, FItBERSSERFES, HEIBEESHNIIER S

it

9.1 {£F mdadm tlIZE#E RAID 10 €&

HRERY RAID g B HfEMS —1 RAID %! (MMARYIEME) (FAHEEBEARTEDN RAID [E5I4

. IECERB IR 2iEs RAID BYMEEFD
id mdadm &5 <$1T T AL,

BHAEST. YaST AFHKEHE RAID &3, ErJLUE

RIFEHRENIRF, AJLUKERM DN ARERERE RAID, AXEAT THIRE:

* RAID 1+0: ZciiZ RAID 1 (551%) P45, SARESHEL RAIDO (m1k) BFE5,

* RAID 0+1:

S RAID 0 (FHfL) P57, ARASHARAIDL (5R8) FEF,

TREREREN 1+0 7 0+1 BY RAID 10 UL SRR, RELEEBIFENRIEBER BRI

2, SMETANI/0 N8k,

9.1 : #RER RAID 45!

RAID 431

10 (1+0)

105

iR

fEARAID1 (581%) %
HIF9EAI RAID 0 (&5

1£)

HERER A E

RAID 1+0 124k 58T 1/0 e, FiBTSR. M

AR, FEJ) RAID 0 PSR RIEEEH D!

515, AaIUBSRESMEENRE, HERERK
MERERRNEEGTR, SIBMNARTA,.

eI LUEEAENRBNRGMIIRE— &M%
%, WEE— I ERRERERSTHREHRENS
B4,
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RAID &5 A HEREFEER

10 (0+1) fEFA RAID O (5 Hf)  RAID 0+1 I2HtEZR5IRY /O MREMEIE TR, B
FEFIMERIRAID 1 (58 Lb 1+0 B HERE, MREFREN—mE MR
%) KW, WE—MRERTA. B2, WREREHMA

ImER ERERE, NWFABHERER.
XMRRFEL 1+0 RS REEREE, BR
MR FEBEARRBIL SR THEIP LN TSR, W
MUBEHRGIEAN—mEA, FNAUERSESHN
Fi#EiRE, FE8Y, MNRELHE NS ZENEE,
BN LSRRI ST, MRETHESRSD
B, MARBXMER, EAXERGERMESR
TEE,

MR—MEERM, ZHHEGEUSKEK, ER
RAID 1 A&%E, BIEHFHY RAID 0 ISR —
i, AEEMRTEXEHEE.

9.1.1 f{#EH mdadm €IEZEFERY RAID 10 (1+0)

HRER RAID 1+0 WIS AR, IEMITHES RAID 1 (5f%) , AREAENENRAIDO
PRYA IR E.

O == zxz
NREEEIPRIXEGENZNEE, NEECEXLE RAID IEEZAI, HINAEZREFE |/
0. BXER, BENE 185 "BIHEEZEMZERE/07

ATRNIEER TRPETIRER, BEREAEECHIKEITEXLEIRERT,

#£9.2 . BEIHRESIZE RAID 10 (1+0) BYHZ

RigieE RAID 1 (§&f%) RAID 1+0 (FH{LiR{&)
/dev/sdbl /dev/mdo /dev/md2
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[Ri&ig& RAID 1 (§%1%) RAID 1+0 (FH{LiE&)

/dev/sdcl
/dev/sddl /dev/md1
/dev/sdel
1. FTH&R,
2. NREE, B parted FWEE D XIZF LRI A/MERIEY 0XFD Linux RAID 73X,

107

3.

BUEF NI RAID 118%, AE RAID IKEFEAFM N ARRENIEE, EHIRTRATL, M
ANATHEI L

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

sudo mdadm --create /dev/mdl --run --level=1l --raid-devices=2 /dev/sddl /
dev/sdel

. BIEEREMR RAID 1+0 18T, EmIRAFTL, BREEL—SHEIEROMY RAID 118&

WMANUAT <!

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

FRIAKIRA /N 64 KBo

. £ RAID 1+0 i&%& /dev/md2 LRIEXXHRS, B0 XFS XHEZR%:

> sudo mkfs.xfs /dev/md2

BEAEMXERS, BEZHL.

. YR4E /etc/mdadm. conf X, MREREFE, NEEZXMH (FIE0iE1T sudo vi /

etc/mdadm. conf KEIE) . AFMTINT (MREXHET, WE—TRAUEBERF
) -

DEVICE containers partitions
ARRAY /dev/md@ UUID=UUID
ARRAY /dev/md1l UUID=UUID
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ARRAY /dev/md2 UUID=UUID
FMEEH UUID I UERAM THLRER:
> sudo mdadm -D /dev/DEVICE | grep UUID

7. Y38 /etc/fstab X, 79 RAID 1+0i&%%& /dev/md2 FRIMXM I, U TFRHIERT R
FA XFS XHERZFH L /data FiEH SR RAID 1§ HIIR,

/dev/md2 /data xfs defaults 1 2

8. ¥ RAID ig&:

> sudo mount /data

9.1.2 fEF mdadm AIEZERER RAID 10 (0+1)

H#RER RAID 0+1 9IRS ER, SIERNEIEN RAID O (Htk) &%, REBENHRERN
RAID 1 FRYAHISE,

O == zxz
MR EEEIRRXEGENZNEE, WERREXLE RAID IEFZAI, HIAEZRE |/
0. BXER, BENE 185 "“BIHEEZEMZIRZE1/07

FUIECER, FEENKER RAID 0 K& IEEEAIRE, EA RAID 0 REERRIREER, WMRE
BREN—IR—MRERY, WHMEE—1ER RAID 018%, ARRKERMNZIHRE.
ATRNIRER TRPETRIRER, BEREAEECHIREITEXLEIRERT,

#+ 9.3 ! EIHRELIE RAID 10 (0+1) 97T

[F4i8& RAID 0 (&) RAID 0+1 ($R{§&1L)
/dev/sdbl /dev/mdo /dev/md2

/dev/sdcl

/dev/sddl /dev/md1

108 {5 mdadm BUEH#XEHI RAID 10 (0+1) | SLES 15 SP7



[Riigs RAID 0 (£ 1k) RAID 0+1 (§R{&&wH1L)
/dev/sdel

1. &R,

2. NRFE, FH parted FEE D XIZFEIED A/ MERAY 0XFD Linux RAID 73X,

3. BB NMY RAID 0185, NS RAID 08B AR N IRINIES. EIIRTHL,
BMANUTEN G

> sudo mdadm --create /dev/md0® --run --level=0 --chunk=64 \
--raid-devices=2 /dev/sdbl /dev/sdcl

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

FRIAKIRA /N 64 KB
4. BIEERER RAID 0+1 188, EMLRTTR, EREEL—PHEIZEM RAID 018&
MNUT <!

> sudo mdadm --create /dev/md2 --run --level=1l --raid-devices=2 /dev/md0 /
dev/md1

5. £ RAID 1+0 i&% /dev/md2 LRIENXERSE, 90 XFS XHZR%::

> sudo mkfs.xfs /dev/md2
BEFEREMXERY, BEEZHES

6. 4wiE /etc/mdadm. conf X, MRERFE, MeIEZXH (flI05E17 sudo vi /
etc/mdadm. conf K8IE) . AMTHIT WREZXHEFEE, F—TRARBLESRE
) »
DEVICE containers partitions
ARRAY /dev/md® UUID=UUID

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

FMEEM UUID AT LMERU T H<RE:
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> sudo mdadm -D /dev/DEVICE | grep UUID

7. Ymi8 /etc/fstab X, 79 RAID 1+0 &% /dev/md2 FIMXMZEI, U TFRHIERT R
FA XFS XH-ZRZH L /data FiEE SR RAID 1§ & BIIR,

/dev/md2 /data xfs defaults 1 2

8. & RAID I&&:

> sudo mount /data

9.2 flIEE% RAID 10

YaST (LUK - - level=10 &1 mdadm) AISIEE—E 234 RAID 10, B4& 7T RAID

0 (%£Wft) 5RAID1 (3f%) BIThEE. FRBEHIBHRMNZ N RIZEERE—FHHENEZ IR
28 RS, AMgENA/IMERL

B¢ RAID 10 5#%E RAID 10 (1+0) IERIZEM, BEUTHEAR:

# 9.4 . E£%: RAID 10 5f7E RAID 10 BYLLEE

Ihgk SEZ&RAID 10 #7E RAID 10 (1+0)
REH AR RERATHIHE ERAHFLEHRNEE
#
ARG E EREA RAID ISR EIE ERNWE RAID I8EEIE
=314 EmUEAMSEINERRE FHEHEAMSEESHRT
HIE B HIT.

i iR AR IR IR G 2R 2K
(MAZ RAID 1 3% 48HK

BERITIREMLE,
HIENZ M EIE MIREZRIE, RZAE  SMRERENEIE
FIRBIRELL
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ik Z% RAID 10 72 RAID 10 (1+0)

AERIRE BENERREIURS TR A TRERREGETIEE
BAMRE — 1 ERKE, HEE—
ERIRERIRS TAER

BREVE AL,

9.2.1 EZ*RAID 10 VIS EME %K

ECEE 7 RAID 10 [£5IBY, HIUHSERENES M EIERNESK, BIAERHE 2, BRERTU
2 2 BIFES Rig &Mz B E AT,

HREMERIEENERHAMILE, B2, RAID 10 PEFIFMAFIZEHTHEESMEUER
MERBER. BREERNBIREHIRUE R,

fian, NRAMEA 5 MEMKECIRIIETIEE 2 ME4, NS MRBBIAEFEERIARERN
8E . FIBEIEN— BRI BEREFEANZ 5/2 31 2.5 RUBHIKERIR/.

9.2.2 il

E 7% RAID 10 KB} 3 MAENGR, XERREX T EHE EHFIHERN G, TR%
BAE (BUAME) « ENREE. eflfEaEEESTEE, FitEaEREsBcIFiuE
GREE) S

9.2.2.1 EHE

fERIEE, BERHNBIAIEANRRAMLE LRILPEEFL. B, — P ESERNZ
BIAEREIREFIREER M. AR RAID 10 WERINTEF. 60, MNRERTEHNALFIL
BURSENHENEIAS, N—ERIARREEREN—TARRF,

EFEIRThEE £, &2 RAID 10 BN BTEIRE 14AE LS RAID 0 34,

BB MEN RN EXEHE:

sdal sdbl sdcl sdel
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o o B~ N O
o oo B~ N O
© N U1 W =
© N U1 W =

BEHFH I HENR N ERERE:

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

9.22.2 &H/E

T BEFME RS FIEE D &K H IR, AEEMBERIRNEEIN D FHHEIENS —
HEIZAR, UHFRRNAEREISERENIENEE . E-MEESEAGE RN EF R,
FRIEMAE, E% RAID 10 AUIREN M REXR AT FREIRTh2E LAY RAID 0, {EE NRELL RAID 0 18
8%, AAREREEZMIE I RENEEL, AT EREEMRE, FlRIEHIRSS.

RAID 10 95 NERER T EMiE(R RAID 288! (FIgNERIL7/EAI RAID 1 #1 RAID 10) , EXN
EXHRANBHRERUREARMARRBEANAFNAES N, FATME RAID 10

RIEEHREEANNBRER.
BEEBHMMEENB N ELRNZRE:
sdal sdbl sdcl sdel

0 1 2 3
4 5 6 7

BEHFHMEENRINEXNITHE:

sdal sdbl sdcl sdel sdfl
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9.2.23 1RZMAE

REMAREH DR, MMEREEARRNSITEISEESARNESE EUERRBEITHR. F
KL, EFESTTRARAZREMEEHTRE. IREAEIRANARNNEFTEL
SANBFEXRD, MRS T EEMBIRFE,
BERHBMEENRINEXNREHRE:

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

BEHFHMEENRINETNREHRE:

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 {#M YaST fl mdadm {EEEARENE/H

EXREMEH/E YaST W ER N E ZHZFER mdadm B9 - - layout BEIEE, EZHIE
e
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]\l
FHERBISE n, FREARKEIRN, n2 BXRICEHRBME AEEFEBIENAE,

TN
MiZmEiEE f, HFRERERN,

oN
IHRIBHBIETE 0, FHAEREEIRN,

© i EAK

YaST = Bafiefft &5 (E1 0 5 A S EBIPRA Al se BRI,

9.2.3 f{EH YaST nXizFEIZEEZ RAID 10

1. Boh YaST I AP XiER.

2. NRFE, BEIENIZS RAID EEEREREANIX. BZRENRIL, FARIXER
IRE A OxFD Linux RAID, ERIMIAEDKE, FHEEERENNDXKEE —YaST 2B
B, BXAT, 52N (BEEEE) ,F11E “TRHOXERF" ,F11L1T “EA%T
KPEREF" -

T RAID 10, ELFBEONDK, BB WEEREEERNDEZ LNDK, MRS
Hh— MR BRRHIERNIXL, ZINERXIERNS X, RS NRXAFERN
TEIEFARNKNHID K,

3. EAM@ERA, 7% RAID,
AMEiRFEISITHIAE RAID EEERTIR,

4. 7 RAID TTEINA T 7, BEA RAID,

5. £ RAID ZEAITF, B RAID 10 (SBEFMIELHEK) -
BT LUK RAID 2 EC— RAID 27T, X#E, RAID RIRIERE /dev/md/NAME, BX
BEZER, 3BIET7217T “RAID B .

6. R AIREFIRFEFFAFBODK, ARBEHN, FEBRERHIZETIRF.
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#i0 RAID /dev/md0

RAID 28 Raid ST ( ®T4E ) (N)
RAID 0(7+#7)(0) DATA
RAID 1(&1%)(1)

RAID 5(T#A 7 #)(5)
RAID 6 ( TTT#7rE2 ) (6)
@ RAID 10 ( EfsfI4E) (1)

B RiEE Bt .
e Fh BIIE £ e o Efnd #®  TRER
il — Jdev/sda2 4.00 GiB (= | -
= Jdev/sdbl 4.00 GiB G Ak
SEEm — Jdev/sdcl 4.00 GiB | -
Jdev/sddl 4.00 GiB € YR
e A
— 2FREE
; a3
B/ OB Eit): 8.00 GiB
SAI(H) iR (B 5 F(R) [F—%N)

7. (L&) BEHHZE, IBERHETE RAID FEFIFREEIRR .
HNFARZZENERNINFF MY RAID 2888 (5190 RAID 10) , &R LUIEE AT
FRIEE. XERFR—FNEITE—MEEFREL, 3—FEINES— M HEFRESA
o B80, MB—NMEEFRALIKE, WRANDALUEE E - MELRFRAMSIS
7o

a. RERE MR, AREHP— XL, ERXRREDEAHERET,
AAKNEA A B. C. DHAE, BRZBEATEENERZLLRD (Bla0, XFZ A
B) o MtFAIHEIRFAE TR RAID Hi&,

AIL3R ctrl By shift FEERZMNGE. WA UARELPMEREHFMIFIRREH
EEREERIR,

b. EFE L TEA— SIS E IR &R
HiF: BPE A RREHIFERE B RIgBE 280, HLUSSH. $I30 AABBCC,

ZHE RRBRARAXNE—NRE, AREBENE—TIRE, MUEEETHT
FREtEIK T REENIRE. BARRE A XNE-_MIRE, BENEZMLE, U
Kift, RBRMFMEREFHEIREVIRNAKE, %0 ABCABC,

115 {3 YaST S XAZFF AU E 2% RAID 10 | SLES 15 SPT



116

10.

11.

12.

B EFEEZTHRAEXY, HPNE—THE— M ENRELF—E
BFF ("sda.* A"), PAESZENRARNLRENIGEERFRISREGZITHEENSE,
ENRERSHKRESWIZEZHR (/dev/sdal). udev BZZFR (/dev/disk/by-

path/pci-0000:00:1f.2-scsi-0:0:0:0-partl)#l udevID (dev/disk/

by-id/ata-ST3500418AS 9VMN8X8L-partl) #{TILES, WRIEERZRS5ZD
FNFRARICEE, NERENLRETRRAE S,

c. TEXEERRES, BEHEERIMRF,

%) =&
/dev/sdbl A
/dev/sddl B
/dev/sda2 A

/dev/sdcl B

* A %8 *C *D HE

AN (H) Sorted (AAABBBCCC) | | Interleaved (ABCABCABC) | | Pattern File

RUA(C) #E(0)

. BET

. ERAID IEINF, IEERA/NDMFEREE L, AERET—F,

XF RAID 10, BHMERIETEEn G8) « f (Z) Mo (RHE) . BFRTATHNED
BIERNERL FINMEN 2. BXER, BBRE 0227 "HE"

79 RAID I & AR RGEFERET, AIFBEHTT.
BEHET—%,

HIAEHITIERL, AP ETTHEIE RAID,
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9.2.4 {EAH mdadm 8JEEZ+ RAID 10

AHHHNEEERATRPETNEER. BREREE ST RIMENXEIZEF AT,
% 9.5 . £ MDADM ¢l RAID 10 iz

[FRiieg& RAID 10

/dev/sdfl /dev/md3
/dev/sdgl
/dev/sdhl
/dev/sdil

1. TH &R,

2. MRFE, FH parted FHE P XERLIEE /DI A/VERAY OXFD Linux RAID 73
X,

3. WAL Tas<8# RAID 10,

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

BHEMIRIBIERISEIEZE - - raid-devices MEMDXFIR,
Zin T2 BEXALGEBEHERNEARNIES, EFSXHMETHEA—, 1§
)

=
9.2.2.47 “EMAYaST #l mdadm $EEEARLMNMG/E" RAMAER - - layout.

7
4, 7 RAID 101&%& /dev/md3 LRIEXXHZRYSE, 540 XFS XHEZRSk:

> sudo mkfs.xfs /dev/md3

EEREHMHERS, BEBZGHT,

5. ¢®iE /etc/mdadm. conf X, MREREFE, MeIEBZXH (BU0iE1T sudo vi /
etc/mdadm. conf K6IZE) . ANMTHIT WREZXHEFE, F—ITRARBLESRE
)
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DEVICE containers partitions
ARRAY /dev/md3 UUID=UUID

REHY UUID B LAER LA e 105

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

6. YmiE /etc/fstab X4, 79 RAID 101&%& /dev/md3 MM KA, UTFRHIERTH
A XFS X RZFHLL /data IEEH S RAID iI§F IR,

/dev/md3 /data xfs defaults 1 2

7. #% RAID ig&:

> sudo mount /data

118 15 mdadm @32 & 2% RAID 10 | SLES 15 SP7



10 6IEEFEZR RAID BES

PEIRPEDIB IR D FLEIGEZRIPES, (X3 RAID 1. RAID 4. RAID 5 #1 RAID 6 ZFfELK
BEHl, XL RAID REBIZIHAFATENEERN—87, BRRD—EigE, B%,
H—MEERWE, SAERREY, rTUEEEIE—ERRES,

RAID 8¢ SR BIIELL

RAID 1 BR—MLEINIFREIRE
RAID 4 —ME

RAID 5 — Mg

RAID 6 — PR ME

ZoIRR DR LEIGENIRERES, RFEFEARA missing BIGEZENE, X2FH mdadm
KSR AR E N,

LB RAID 5 F&%!BY, mdadm =BanfEREIMNYERIRTNECIERERFS . XERAFERAIL
B FIPERIEY R R L EIEFRRERNEENEY L EFMES FRRREER, EoIUER - -
force RIEZZEE,

TEECIZE RAID, BEFERAN—MEE LELBIIEN, CIZREAMESFFEER. EXMER
T, FEREMSEIE—EEES, BERPIIEE ENEIESHIR UPERIEIETTH RAID
£, BZ&EHRME RAID A, SAEEF RAID EMELIEZIIESBEMBIRER. UTHE
BRI — NG

1. ZEFEABNIRENEE /dev/sd] BIEFELZLRI RAID 1185 /dev/md0, iEfE SRR
BANUT®S:

> sudo mdadm --create /dev/md® -1 1 -n 2 /dev/sdal missing
ZIGENAR/DFFHARFIHRRMNEZIZ SRR E,

2. NREBHFMNIEGMISEESERSE RAID FEFIHMEEE, MESEHERIZIMTFEEET
B9 RAID P&,
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3. BIEMPERIEERNISERNERS, F, ¥ /dev/sdbl 7RMNE RAID, BRI
TR T <!

> sudo mdadm /dev/md0® -a /dev/sdbl

B—RRERM—TRE. BAFEIARWRREHFEHTEEH, TS —T5R

4, ERLVRAMFRBAUTSRS, WiTHEIRE:

> sudo cat /proc/mdstat

EESURIMERHENTELHE, BRA

> sudo watch -n 1 cat /proc/mdstat
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11 R mdadm EE%F RAID FEFIRIA/

KENRBUNAFEAZIEEEE (mdadm (8) ) TEIE NS RE/)EHE RAID 1, 4. 536
REHAK N

REIB UMY RAID IGEZII AN KIE NSRS N A7 XIBEN T8, 7 RAID LHBHX
HRFBHNMEEBFEK), UFTEDFRILE LTRATENERN, 7 SUSE Linux Enterprise
Server i, XHRAFRARA/NEHAEFAIAT Btrfs. Ext2. Ext3. Ext4 M XFS ({XAIIEA0K
N XHRG. BXESER, B5EE 25 "FEXHRZHAN

mdadm T E{XZHHEZMH RAID &3 1. 4. 5716 BIK/\. XL RAID KA MR RS,
XEEREEANS, aU—RET— MG X, B4 B3R, AT RAID £ XHMITHRIAEAX
N, (BRXFEMET, BAEINEREHEE,

5 HEXRNZENEERDE
BEEASRAHRANANSRATELSHMES LIRS, NTREKERX, 5
WRIRIEFHLEBEA/ MES 2 B & HIERISUE.

JA%E RAID K/NERLATES . ITXEAESHIIRF IR T ZEINER R K/
£ 11.1 . JA% RAID K/ RAYIES

£5 5AA YEmMAA RK

IR  BYIRREE
BESMEGSXHN  EMsSUR NS MG S KES RN —R 1 2
Ko XA IBE—NMAG DX, BeREKD, AR

R HER[EZ] RAID,

HERH RAIDZEXE  RAID AF=BEmHEENEKRAGF X KRN#H 2 3
BRI, ITRUIE NS R MRIE, AR E SR

Ko
BEEXHRFNK WA ERTE RAID LI RARIAR/N 3 1
o RERERFRETHAFEEAXNNTAN

XY RG
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THIRE D FRIEFERE FTRFARIIRERT, HRERLER CHNIRERRERXLESR
o

®11.2 : ENAKS KK DTSR

RAID i&& P

/dev/mdoO /dev/sdal
/dev/sdbl
/dev/sdcl

11.1 EA0%4 RAID BYK/

HERERMH RAID BYR/INE BARLGTEIRFF 1T T7ESS . 1BANFRAE4ERL RAID BIFRE 73 XAIAR/,
Y200 RAID ZRBRIK/)N, REEINXARZERIKR ]

L5 BREEEEX
MR RAID BEMBES, XARF—H, NENREEASRNERT, $LSBME
Rk, BHSEBNEER D, HBREIRNKEED,

11.1.1 EBMAHFZ XK/

R AT RAEFZ LUE AN RAID 10 4. 586 89K/ *F RAID HRIEMAMSS X, M RAID A
MFRZA X, BeREX/N, FHIREER RAID, AE%ERF RAID f2E FRUMSE, WF— PO X

BY, RAID SLAERIRINETT, REMEBRENREEERE, BMENTRIUSRBES N HITHRE
HIEHY RAID, MAE—ARMIFRZNMAGS XK, EEIEM RAID AH XKD, ERIT IS

®:

1. T &R,

2. BIRALTE<, HiR RAID 5 —HHRSD

> cat /proc/mdstat
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NRIRIELL AR SRV, RAID PEFINAAERRY, NAMFRRD TR, 7 ELUEE,
3. EHRETE RAID RERMNIRE, I /dev/sda2, BAREEHIZILE

4, &2 RAID BRI —MAH DX, B0, 3§ /dev/sdal BRI AILE /dev/
sda2, BWA

> sudo mdadm /dev/mdO@ --replace /dev/sdal --with /dev/sda2
5. AT TFE—18(E, 1EMH X /dev/sda2 BIKR/N:

o FRMESXIER (740 VYaST PXIER) HEm<ITIA parted &IN5 XEIAR .
ZIETUE 1B F BV,

 ROXEENHEEZMNSEERE., NIARANHRRGHEE R EMEMX A
ARG, ZRAWA R A, FBIILERME RAID B, RIFZHIEFENNEKRS
%, FENRIRIRE LA SRR ERE.

6. WEFIFHESTRRAFREESHITXESE, BERXBERNAFS KBRS,

7. MREBE—NMEE, SHEAZFEEEIR RAID WAXR, NS RERERESRANG
B3| EN, LERFIEHMD KR,

8. MEENITE 11.1.27 1210 RAID FEFIBI AN o

5E, MREETERER, BoIEREE RNRETNEREIE, WAILRERSX, X
RECIMREAARS, BEFOXRERNERADK, XHEEINERIHNERRTS, HiE
BIRPRERERE. UTPERAERIREFHTE 3 -5

1. MMICEBMMNAG S X, Flil, B /dev/sdal, ERAN
> sudo mdadm /dev/md0 --replace /dev/sdal
2. BESXAME RAID fE51, BIa0, ZEANM /dev/sddl, BN

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

3. MNP XHATRERER, M ABRMNDXIEBoIPRE EE, T E MBS RE
FRo f5lan, EXPR /dev/sdal, BN
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> sudo mdadm /dev/mdO® --remove /dev/sdal

11.1.2  E70 RAID BEFIRYAK /)N

V% RAID FMEMAGPRZE (BBRE 11117 “ENAGS XA/ ) , RAID FEF
B R EERRAESIA/), BRERSIET BRI ATE, ErILUA RAID I8EAR/NEEE
FARABA=EE,

AT RIS FERN RAID IR EFERIRE S /dev/md0, HFEREECHIIREBMERBT,

1. fTHAR,
2. BIWAU TS, IR RAID BE5I—EHRD
> cat /proc/mdstat
NSARE LA SIEE, RAID BERIMAEERS, NNAESIESER, 7ok,
3. BEBANUTESS, 0BT ERRIFETANIZERN
> sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"
4, PATUTERIEZ—:
o BIHALUT®L, KEFIAMEMEIRARTAA/N
> sudo mdadm --grow /dev/md® -z max
o WIRAUTES, BEFIA/MEMEIRARRTAAN

> sudo mdadm --grow /dev/md0® -z max --assume-clean

B ERERNEIREFREATIE, BRAIEDITE, B3 RAID 1 EALL
e, BANZRANAFARTERT, NRFIFIKFIKEPHTEETLES, WHE
fth RAID k3! "I getE B Ao

o BIERALUT®S, REFIA/IMEMEFEERE
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> sudo mdadm --grow /dev/md® -z SIZE
¥ SIZE BigNRTAAEAR/N (KB, 8 KBETF 1024 F11) HIEHE,
5. BEWAUTEHS, BEWRRERTBEIREFIRNDFIRE K]
> sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Dev Size"
6. BT THRIEZ—:

o MREMINFREMEFIR/, BMERE 11,137 “EIIXHERGFHIARN o

o NRAKREMFE—IFARETIARD, WEEST, ARERZIE.

11.1.3 BIMXFRGERIAR/N

EIRESIAR/NZfE GFEME 11.1.2 7 "800 RAID [EFIEIA/N ), ERuESFREXH R
GRNT o

EA LU X R R/ MENNEIR AR B ESHEERRAN. AXARFIEERHRAN,
BRI AR NH AT M

o HRNBARTFTIMBIBIENIAR); SNWZEEBIEER.
o FARNIFT /T Z81 RAID K/, EAXHRFER/NAEEBE A8,
BXRIFMREA, BEINE 25 EEXGRGEHAN o

11.2 JB/INERE RAID BYAR/N
DI RAID B9 AINE RIRIRFE e FFIESS . B O XERSGRA, B LOEREAMS X
RAID BY A/, EEREZD RAID Z&RERIBI AN,

L5 BEMEEX
IR RAID BEHAESE, RRBF—H, NENBREEASRNERT, BLSBHUE
Ek, WHRSREBIERID, HBRGTAURIBEH.
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O ==: xrs
XFS A RANKNTERL, FXFS AL#FIIhEE, Fitt, REERIMEER XFS
X4 ZLHY RAID B/,

11.2.1 RN RFBIR/N
R/ RAID 188 LB RAMIANE , EBBIRITIIA/ R L T &4
o FANBAATFIERBIAL; BUREERBESR,
o FANUAEF I NF LB RAID A0, ERXHRSANFEBE AR,

BXRIFEMGE, BELE 25 “AEXHRZEHAN .

11.2.2  B)y RAID BEFIRI A/

PEXHRFENVAN BBRE 11217 “A/hxtzm24509K0 ) ZiE, RAID FE5IERE =4k
SERERBETIA)N, BREESCR/DrIBESTE, EH8 ndadn --grow I 5&%!] RAID &

FRBUNEE RN AL, EABEER -z EEE RAID M MEE LAIEANTIEE (BN
KB) o IERIVATIEAIRA/NEIEE, BEHNTABEE NIZEH RAID EBIRFNE AL 128KB BY

=8l

AT RS 2R RAID I8 FERIZER /dev/md0, HBFREREECHIEEZIMEMX LRSS,

1. AR,

2. BIMALUTHS, KWERST #2289/ NFIZE R

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

3. AU TR METIRER IR EREE

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

B SIZE B NRTEAEANELRE (BN KB) o (1KBE 1024 F15, )
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ffUgn, LUFa<E e RAID IREHIERK/INEENAL) 40 GB, ERAIRA/NA 64 KB,
EEE A RAID BIRTIEERY 128 KB,

> sudo mdadm --grow /dev/md2 -z 41943168
4. BEWANUTEHS, ERRERESTBREIBEFIRNFIRE R
> sudo mdadm -D /dev/md® | grep -e "Array Size" -e "Device Size"
5. ITATRIEZ—:
o MNREMITNARMETIAR/N, BHEE 11237 “E/NAHFSEBIAN o

o WNRKBEMINEA—IFABETIA), WBEST, ARERZIR,

11.2.3 BUNAFZ XA AN

B\ RAID M EERNRIANZE BERE 11227 ) RAID [F7189A
V), RAID BARERASMAHSXKMEIRTIE. BRI UL XERESFIAN, LI RAID
ReRpIB KBTI, 2E WA WXL iR EAN=E,

ZOEe=iEl, FENEDAHD K. NFEMGDKHITUTIE: M RAID RRIFRE, &
INEHDXK, o XEREZ RAID, AIGFEI RAID IRE. BAVFTHIE, NNISELE
TES 11,2275 "Ry RAID 71897/ 1y RAID $8RERIA/NEREIAR/ME,

WER—1 X8, RAID ZLBRRIRNIETT, REUERHNEREESHE. BENTIURR
ZNHITHERRIER RAID, BARE—RBIBFRS MM DK, EER) RAID A7 XA,
BRITFIITR:

1. T &R,
2. WIRAUTEES, WK RAID fE5I—EHRAS
> cat /proc/mdstat
NRIRIELL AR BYL, RAID PEFINPAIERRY, WAMFRIRIT 5T, 7 REAHEL

3. M RAID [EFIFRMBR—NAG DX, B30, BERFR /dev/sdal, iBHIA
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> sudo mdadm /dev/md0® --fail /dev/sdal --remove /dev/sdal

PRIRIERT, WAGERERWA AR

4, FVEE—FHREBRMNDO XA, LHERKTARIGENARN ZANRRAIRA)
BIfEER, H RAID EBIRTNEE 128 KB NFia], FRMESXIERF (B30 YaST o XiERF)
1T LA parted BB XEIKR

5. Fizo XEFHZAIMNE RAID FEFI, g0, AR /dev/sdal, BRI

> sudo mdadm -a /dev/md@ /dev/sdal

%@J RAID ﬁi#_ﬁ; %Eﬁé%éiT_/PQIZO
6. XEFIFHNESIMRIRAHISEEERITIESE, WMRRRERIVAHDXEBRHS,

7. MREI—MEE, SHMERZTEEIR RAID WHXR, NERNTEERRREREREA
HFRXXNEESIFIHE.

8. (FIiE) ¥ /& RAID MIXHFRFRIA/), UERIARMB/NEHDXFRIRATEE, HE
HEREMX M RFERARN. BXRFEA, HBWE 11127 "0 RAID [FFI8I AN o
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12 iERAF MD ¥4 RAID B91Z(E#158 LED SLHIEF

7Z6EAAE LED a1z SE 2R (Ledmon) 1 LED 31=14 (ledctl) SEAIEFERE Linux A

F=EINARER, fMERZMEOMMMCRIZHIFMENIE LED,. FERREMNNLE

ER mdadm SCAREFEIER Linux MD 3044 RAID & EPIRTS. ledmon SFHFIER
KSITIREEEMETBPIRES, HEFIRENZE LED BPIRTS. EelLUFEA ledctl SRR
NIEERIRFIZE LED 23,

XL LED SEFiZRFEA SGPIO (@A &1TiAN/tat) FSE (B (SFF) 8485) LUKz SCSI #1178

ARS5 (SES) 2 thilz# LED., E{155HE SGPIO BY SFF-8489 ;e RYEFRIAINFRTUARRE (I1BPI) 12

o IBPIEX T SGPIO FRAERG A aIiRFE B AR Bh 28 A M R AR E RABIERVIRT, ARG 301 &
l\_. LED ?mﬁ1‘l{:ﬂm)lklu\o

BLEFMENFEF R ™RIETE SFF-8489 #I5E. NI IR TIRESIER IBPI BT, EFASIRR
SFF-8489 #SEINMK LED, ZHE AR AIRE(N 253047 IBPI &1,

ledmon #] ledct1 SEAEFAZHF LED BIE (AHCI) #1 SAF-TE #1i¥o

ledmon #1 Ledctl [ AEFEARWIER LT Intel AHCI 35428 LUK Intel SAS 15412825 Intel

EFiEEdl2d. SITEZFFER PCle-SSD (EARER) MF8 LED RiTHIE T MD 314 RAID H—
ZB5IHY PCle-SSD i &M FENAIRS (ER. MPE. [EEEE) LED, XLENAEFHAIEER
MR TFHEMENERHENTTS IBPI NFETSI2E (512 SAS/SCSI 1=4128) ; AT HEHMME
EIRYIEHI SR R LT M,

ledmon #1 Ledctl 2 ledmon RHEEH—ERS, BRIMBER TAEREZNMHEE, 1517 sudo
zypper in ledmon o] LEZHHE,

12.1 7FEIKE4E LED mixhkSS

ledmon NAREFR— 1N TIFEFHIE, EXIFEETE MD 2 RAID IR & BVRSEFMENIFEEL
IEh2EHIRARIZEEPINS . —RRBEBIT—METIFEFRIEA, Ledmon SFIPIEFRE Intel
¥\#8 LED SERRERH—& 7.

WEBE SFERETINAE IR BENER PRI S TMEXN WA LED MR ET. NARF=SITF
BEM RAID REHMRUERERS, TEET LN ARRFNETEERM RAID &,
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ledmon SHPIEFEZIFFT LED R4 : W LED &% (G&EH LED #IRAS LED) 5= LED &%
(GEBh LED. TEAI LED #15L¥ LED) », kT ETEiAIR LED RABRSMER.
EZ5h ledmon, EEAN

> sudo ledmon [options]

Hrh [options] @ F5I—a¢ %I

ledmon BY3EIR

-c PATH,

- -confg=PATH
ECEM ~/.ledctl 8 /etc/ledcfg.conf (UNIR7EE) HIEEL, FEALLERKIEEE
RAVECE X
BRILETTR, HANERERNEEXHRI<EE. AXFHAES, 55mnan 5
ledctl.conf,

-l PATH,

--log=PATH
REAMBAEXGNEZT. MREEAREXNXYE, BraER2REEEXHE /var/
log/ledmon. log.

-t SECONDS,
--interval=SECONDS
K& sysfs WA EfRET 8], ZEUM R, &IMEHN ST, FEERKES

--quiet, --error, --warning, - -info, - -debug, - -all
BETKEN. KAETIRNEERIFFAEENINFIEE. A - -quiet AR
BREARS. A - -alUZRNTERFIERS. NREESNUKIED, WSNAH
SRHRE— AT

-h ,
--help
KoL ERITEERHIE, ARERY,
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_V,
--version

£ ledmon BIhRALARIFRIIERVIARER, FAFIRH.

Q = BmiEm
ledmon SFFIZF T EIR S SFF-8489 #MEHHY PFA (BPETNEST) KRS BT EMN
T E R PFA R,

12.2 717f#N\FE LED =N RZRF

¥#8 LED KL FBTER (ledctl) R—RAF TEINBER, BT EHISEMENMERIRENEETIZF

S MEMEXELR LED, ledctl ZAEFR Intel #1758 LED LAEFIVARMEES .

FEEAHGSHN, IBEIREN LED BIRENIEENER, HEFRBEME LED #iEXHA, T

TN REFEE root PR, BT ledmon N ATEFTEIAIA LED BNABEREMNESE, Fitin

£ ledmon SFPIEFIETEETT, A ledctUViREMNF LR TAEREER ( B Bk

M)

ledctl WABRRF IS LED £45: W LED 4t (&) LED AR LED) 5= LED &4t
(7&BH LED. KM LED #I%EML LED) o

EE5 ledctl, BHA

> sudo [options] PATTERN NAME=list of devices
Hrh [options] @ F5—Z %I

-c PATH,
--confg=PATH
REAMEEXGNEEZT. MRIEELED, NeFHEEX4HAFEE X GEREY.

-l PATH,

--log=PATH
REAMBATXHNRZ. NREEARPEXNXY, FraEReREREXH /var/
log/ledmon. log.

131 #1148 LED $=HIN ABIZR | SLES 15 SP7



--quiet
XHFIFFE M stdout EM stderr ZiXBVER. BAMXHEHF syslog TEFRNRIEREX

%5%/%\0

-h,
--help
B ERHERH S, AERE,
- V )
--version

£ ledctl BhRAUURIFRIERIEXRGER, ARIRS.

1221 RARAMR

IRHE SFF-8489 #3E, ledctl MAIEFIEZLLT pattern_name SEBIE R,

locate
I SEEIRENTIERXIE LED, RSB FARIRFESIREIES,

locate off
KA SIEEIREHTIEHEXAZEX LED,

normal
XA SIEEIREEXAVIRZS LED. P& LED UAKEH LED,

off
XA SIEEIZFHEXAVIRZ LED F1#PE LED,

ica,

degraded
AL ER In a Critical Array &=z,

rebuild,

rebuild p
AL ETR Rebuild B, HFHRBMEMIBRERERE, ZFFRMELZRT.
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ifa,
failed array
AL 2R In a Failed Array &=,

hotspare
AI{I{L 2R Hotspare =,

pfa
BIfI{L 2R Predicted Failure Analysis &=

failure,
disk failed
B[ E R Failure &2,

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

ses hotspare
SES-2 HOTSPARE

ses rsvd dev
SES-2 RSVD DEVICE

ses ok
SES-2 OK
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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

Rk SES-2 RALEENERINLERN, 2R B 6% EEPIRRY SCSI AFEARSS (SES)
2 183

#®12.1: JFSES-2 1R 5 SES-2 RN ZiEIAYGE R

3E SES-2 150 SES-2 &3

locate ses_ident
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JE SES-2 5z SES-2 12X

locate_off ses_ident
normal ses_ok

off ses_ok

ica ses_ica
degraded ses_ica

Ey k= ses_rebuild
rebuild_p ses_rebuild
ifa ses_ifa
failed_array ses_ifa
hotspare ses_hotspare
pfa ses_rsvd_dev
failure ses_fault
disk_failed ses_fault

12.2.2 g&®EYIER

G ledctl sp<8Y, EEIRER LED ZIRENIEEMNIEI, HEFFBEHEM LED #=X
o 1RETIRFIRA LU TRMEIIRB—FiEH:

° LESHRALTERINIZETIR
o UERDRERRESHEERNIRETIR

MREFEF—ILPREESMEN, WE—MENBNLET IR UERBEBA B UERT
E. BXERMMTIRBIEIRE, BSRE 12237 107 o
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REMERER /dev BR8K /sys/block BRAXHHERRIR, ZEFRILMRIRRIZE. MD KX
f RAID IR BB AR, WTHMH RAID IREHARIRE, SNABEXEKIRIREIREFRS
A9 LED K7

list_of_devices A%t i&&H LED E#igENIEERT pattern_name H BFrE H M LED &3
X,

12.2.3  Rf

BB MIRIGE:

> sudo ledctl locate=/dev/sda

EEXRFARNBIGERN “BIXLED” , FEHRITUTIR:

> sudo ledctl locate off=/dev/sda

& MD 2+ RAID ig &R, HEARMRIGERESEWERI:

> sudo ledctl locate=/dev/md127 rebuild={ /sys/block/sd[a-b] }
KHAWEEIGER “IRKES LED” M “H& LED” :

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

BRE=MRgE, BETUTHLZ— (ML FR) -

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

123 EZER
A% LED B MRS T ANEAES, HELUTER:

e GitHub.com £BJ LEDMON F/EIiH (https://github.com/intel/ledmon.git) @
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13 {4 RAID &

&% /proc/mdstat XHELUME RAID P XEBER, NREEHINKIE, AURFEAAX
WEESRBINIANER, AEEEHENRLEHIAATS ndadn /dev/mdX --add /
dev/sdX, & X BIRAEINFEILERIRTT. XSEMNRFEREESE RAID RERH L ERNY
i& (GERFFER RAID 0 LASMIIPRE RAID 4R31) o

RET U EMEERE)HIRFFEEIE, (B7F RAID T2 EWEZ A, MATREREI—LE 4L

o

’— 2 TAL 3 = =

13.1 BEWMEHME ZEHITRE
RAID PE5|RVER RIRE s B T ZMRERIMA LR E, TEIIE TERE WHNEEA:

o TERRIR{RE I IR) R,

o ML IREhERITHI2E & £ HIE,

o SHIEBMIEERF,
EREHIRATITH 2R ER, EEFRINEEIGTE. WRXKTE RAID PEEERER, NEE
FohF5,
MFE—MER, TUEEEEE (JEsB8aEE) 2E, /A ndadn 55 EIERRINAL
FHPERIZE
BT md/mdadm REER] SEMIFI ML A EHIEMRE, Rt SENAE T “EMEEEIR, H
BE A H ML BERERISEZMAERPE, BRI/ RSIIZIEE I ENLE,

ERLEERT (0, FE8EESWNE RAID BEY) , EEFREEFRIGELRERENRE,
EXFERT, EelLlE5 mdadm, FIEFHIE, ATLUBOMER - - re-add BEIEFMN
Zg&E. Alt, ErILUETE—174RME /etc/mdadm. conf H:

POLICY action=re-add

BAE, XY udev MNEE mdadm -I DISK DEVICE NAME 7EBXEBIMBEMIESE BT
(BRIANTTH) , HEBEE write-intent iIE (BUARECE) N, ATREEHLINZEE
EHFRINIZIEE.
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WNREH BRI AR ELEGRM AN AR ERIEE, AL path=E&IARME /etc/
mdadm. conf HAY POLICY —17, LUSIERRINRIERRSIAN RINEERIEERIT. AILUERBEED
FIRIRFNIEEH, BEXEZELE, 55 Mman 5 mdadm.conf,
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14 iSNS for Linux

FHEXIEWLE (SAN) I B & D HES XML BT SRR IREEE. XRFERELMMILEFRE
WTIBE L, iSCS| kitipdFaeiziRg] SAN FMEMERIR, HRE S el M E#HITihR,
Internet FFERFRARSS (iISNS) B—FEFAERARSS, BIEH TCP/IP M4 L iSCSI & BN
AWM. EEMECE. iSNS BENEEFELINMEIRRS 0] 5 A@EMESIRENEZEARSE
UESN

SNREE ISNS, EREEFTE BIFFIENS T RN ENBD P fulk, L5, BHERAIR
EHRITIRENE], BTFohEERMLE L EIRREIE AR B 4T,

O == wezRFEE
RTFRERERNE, RETELEHAERMBZIFEREER iSNS.

14.1 iSNS RYT{F/RIE

iISCSI RiimE &I iSCSI Bin, FEIRFIMERNIPLILERFEARRUSIFRIXLEH RS
EMPLE IP sk, 37 iSNS BRSZBHE MR EIR EIHERIA R — iSCSI BARA IP #itikay51
o

WA EF ISNS, EEUE iSNS &I, B iSCSI Bt Ricin A s AH R XL H, &
SREET RO, SRS ENRAIHERZRTINE iISNS FEMNESENBIRF
&, XEREFENZSIEIFENLEN KRB REI S ENERILAI X RISTE TR E
MRLEHIZERR. X BRI LRSI & (s & B B AR & im BV o

140 iSNS B9 T{E[RIE | SLES 15 SP7



J

T B e g1l
BRI

Eiig ERih

14.1 : ISNS &g

iSCSI BA5A iSCSI &icin#f el LAER iSNS & P imidid iSNS i RiE5 iSNS AR5 88 Z BIRVE
$o A, EMEAHLAIEPIMSERMEEE. THEXEMIMELAHNESR, UkiE
WHIAER X MIPNEHHR T B,

iSNS BiRS3 28 ISNS thiVMaAZ iSNS ik tHEY iISNS thVEBFIBER, tE5h, iSNS Ars523
SEMAIEL ISNS AT EEBEH, HELEAERIRZAET B HIIERE S FE7E iISNS ¥
EER,

IEATF Linux BY iSNS {2 R E14E:

o REMERIREUMEM. KM EEHKMEFMEET,
* 5 DNS ERiZRIEEEA.

o 4i—iSCS| FEIREHEM. RIMEE,

o BILEFEEESL M.

o SHMAMBGEMRL, o T Al EgEE,

iSNS A& Z BB,

B0, 7EEA 100 4 iSCS| AA2EEA 100 4 iSCS| EFRHEE, it iSCSI &M Epaait s
LRI 100 1 iSCS| EARTFBUER—. BTG RSB ARI LI, SR
£51J49 ISCSI &R & TIE ALER JHT iSCSI B#F.
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fEM ISNS NS —TABET, iSCSI R IHIFANE iSNS RSS2V ENREL IP sk, AL
FESE 100 MRS SRHIEN AN IP ik,

14.2 L% ISNS Server for Linux

SUSE Linux Enterprise Server FfER{ T iSNS Server for Linux, BEIAHRLEHAEE ZRS
25, BEELREMMEE open-1isns FI&E iSNS fRS.

Q ii&: isNsHiSCSI ER—BRS B L
FILIERE T iSCSI BAREX iSCS| &R ttimt fHRIE—ARSS 88 L L% iISNSo A FHER—
3588 LEIBYREE iSCSI BRI iSCS| R ECimERfFo

L4 iSNS for Linux:

1. 35 YaST FikZFEMLEARSS > iISNS ARZ5 28
2. NRHEKRZE open-isns, MREAFGMERRTEHITRE, BELERINTE,
3. “ISNSBRzZ” EeEMEES BT HAHEMLE RS 1E R,
iSNS RS
i iSCSI 5= R
BERE
LR RES
EARER:
REFUATRE -
EBE:
TR
Mk SRS
BATHUIERETAM:
*isns (FAFR)
EREE KRS ASRERNE,
BEN(H) BUAC) | | BEQ)

142 L% iSNS Server for Linux | SLES 15 SP7



4, ERRSEDR, ERUTERZ—!
o S|SB iSNS AR TEARSS BB ThEY BRNB B,

o Frh (BHA) © RIERTRE ISNS REMARS BHVIEHI B FRIHA sudo
systemctl start isnsd EE50iSNS RS,

5. EEMUTMERE:

o ERME EITHIRO: ERZEEELITARAE, HARTFNTEHTENIRZR
Fo FINBRT, BiAEROZXHN.

o BRSBTS WMRITAMAERD, RINER TSERENEED LT Z%0.
BEAMEAT, ERFETARONED. EEANNSEED, ARREHE.

6. BHAHENAEEIREHTHREE,.

7. BERITE 1437 “ECE ISNS R

14.3 BCE iSNS &Iiey

Bk iSCSI RECIHMBEARMER iSNS IRS, ISR TENLIE,

O ==: iSNS BREXLFRTERS

WMBEREFIEIT ISNS RS, FHEIRE ISNS RIE. BXER, BELE 1447 B
o) iSNS BRS5” ©

14.3.1 @I iSNS &I

L ISNS fRSSEY, KBEIRIBR— MR AL DD MBALIE. EERENEER ISNSHIIME
iSCSI Btrfl &R iime B ohAINEIRARY & B,
IR AN

1. [B5h YaST, ARTEMLEARSS Tk ISNS fzs525,
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2. BEHRZIEETR,

RIS T PRI AENAIE. ERILGIELIE, BlFIaENAIE. 1FE
=, MR RFRPRIFRED iISCSI TRRABKEMEFRER, MASHERZISCSI T

=

WO

2 IR 51 AR T 2 BCLa P R IURAYFRA iSCSI T EREAEMN LIRS ERZ
AIHBIR S RIFR TR A ATEFmE & IS R ARINAIMER iSCSI T3 MHER iSCSI T3

REMEFRRZT R, ERSHIFRZISCSI TR,

832 iSCSI TR G BT R HAEMBI T RARMALIURAM S, 3 iSCSI &icimal B mE

Mz =B, ESMAIZIAB—E .

3 iSCSI &ZCimiT A IIEREY, iSNS BRSB=REENRE—A IR SZIHIFAE iSCSI T

BT
isns PR
RS 1SCSIF5 LT
b3
KHEE
Bl A i) 23
ENERR
iSCSI iR &N TaE
AINEART SCSI T8 | | gl iSCSI TR A il
FEEA(H) BGH(C)

. BEIELIIEIRE,

BHATLOERIA A, ARG R bR AT,

. NEENEAIBIEE R, ARBEHE.

L HRESITES 14327 TRIRIEGARINISCSI TR o

[ @z |
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14.3.2 @AIIFAM iSCSI T2

145

1. 35 YaST, AARTEMLEARSS Tk iISNS fzs525

2. B iSCSI I kIR,

isns fRE
| BRS 1SCSI 524 | £
IscsI X
iISCSI FTEBEMm  ~ TagE
L OERR |
0 Q| | BEO |

3. BT RYIRUMBARTIE T Z26EHH iSNS BRS38Y iSCSI BAntl &ittin.

YNSRARFIL iSCSI BIRsi A, FIRERBEE TR LERBEDISCSI RS, Alt, ERILGE
7

> sudo systemctl restart iscsid.socket
> sudo systemctl restart iscsi

BERmAREN, BET

> sudo systemctl restart target-isns

ERMBT.
BILUEEREA ISCSI TR, ARBREIEMIFREM iISNS #iEEF AR ZT R, IRTEE
BEISCSI TRHEMNHEESS, X+7ER.
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PRIEMBRE ERR I iSCSI BRESXHFAY iSNS 28453, BN, EERBDNiSCSI REHES|IFRSE
250T, iSCSI BB XBRMEITIR (ISNSEIRBE) -

4, BEHEIIERT-RHEZEREN A IE.
5. BEAINIA ISCSI Tim, EFEAMEFPHTR, ARRIHANT o

6. RIFLEFMILIBENTREE, EEHRITLE—TR, FNTERE, BhE7T.
HAER, — 1N ISCSI HRAIBTZ 1M &M,

14.4 JB5hiSNS RS

AITERE ISNS WBRS 2B LEEIE. MNREREEZENESISHNER (BX4AT, 5
EE 142 “ZZEiSNS Server for Linux” ) , IBERIEBMAULTHS:

> sudo systemctl start isnsd

&R LAXT iSNS fEFH stop. status #1 restart &L,

145 BEZER
UTINBRHETHEXISNS F iSCSI WEMEE
e JEFAF Linux IER iSNS BREZ23F1F F i (https://github.com/open-iscsi/open-isns) 2

e JEMATF Linux LIO iSCSI BAREY iSNS & i (https://github.com/open-iscsi/target-

isns) 2
e I&FATF Linux BYiSCSI T A (https://www.open-iscsi.com) 2

BEXISNSH—MRIEE, BB RFC4171: Internet Storage Name Service, LA https://
datatracker.ietf.org/doc/html/rfc4171 2,
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15 £ IP WEHNABSE7FME: iSCS

RETENHERER BN R OSXFRSSHENEMERNEEES 2 — HTBERRT
tEE8Y, iSCSI (EEXM SCSI) RS RREMH T BRI EENRMRELRE, JURSFAER
AR5 B8N LAKRILR 1885, Linux iSCSI #21H iSCSI &it2ikAN iSCSI LIO BARIH, AT Linux
R3S eR iR B P OTFE RS

FEEF LA RIZE AL ST

fRZ548 1 Rs58E 2

—E

ISCSI R ISCSI Ri2if ISCSI R ISCSI R

R5588 3 MRs5Es 4 #5588 5 #5886

St
(=28

ISCSI Rl _‘ ISNS RS E%

BREEET

iSCSI SAN

LUK RAZ
ISCSILIO BiTAR% 38

15.1 : {EF ISNS BR5528RY ISCSI SAN

Q x=: Lo
LIO 2 Linux & ABHITAEFFRZ Y SCSI B4R, LIO B Linux 1% 2.6.38 MEShR
NER STGT (SCSI B4R) HEZRMA Linux RMIRES—Z6E B4R, £ SUSE Linux
Enterprise Server 12 A, iSCSI LIO B#rARSS 28X T SRThRAHRY iSCS| BARARS 28,

iISCSI B— TR EMSE NN, Ef T IREMIRE SRS B[ 2@ TCP/IP MA#HITHY SCSI #4
fEEfRh, iSCSI BAnmiHE BTk 28 LiaTT, RHZBERTE XA iSCSI BiFRig#E. iSCSI
AEmI A NEE MRS R 51T, BdERBEmRSEEEeE T ZRSSELER,
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iSCSI LIO B1rfRS5285 iSCSI Zi#imfRSS 28 Z [BI@E 7E LAN BY IP 51 L& 1% SCSI BR#1T1@
o HEARRLIHARS 2 LITITHR AREF BN X iSCSI LIO BAREEMEINN, BRIERAS
FAER SCSI 859, SCSI SSBEERMANG IP #iBEEF, HESENBNEHITME, iR
HBE N iISCSI Bithi, XLEIE @I NEL IP MEEHEX A iSCSI TFRuha, Zih=mHR
77iSCSI LIO B#rfRs328 (E#iJyiscsl Bir)

TS EERRARAVRED iSCSI #1751, BRMALIEITIRM iSCSI BARMY Linux RS E8.
HERIERT, HEHNXEHRFRSHEALTH Linux IRSBFHITIZBESREEM, B RAID K
BZER, BENE 7= “YHERADEE

15.1 %% iSCSILIO Btrhks5284 iSCS| % iEim

RSEASRE ISCS| X2l (346 open-iscsi M yast2-iscsi-client) , iSCSILIO
B GENEEFIRE,

O == LRBENEFRUTE—RSS
REUER—RFZEFETAEHRMNBENR, EFRENEBIIEE,

EREISCSILIO BinfRS528, IBELXWSITUTHS:!

> sudo zypper in yast2-iscsi-lio-server

MREFELLE iSCSI Licima A, 1515176 < sudo zypper in yast2-iscsi-
client,
WA AR YaST MG BIRRHRHTI TR,

BRT ERREEZI, ERATHINEENRGERBERERREF BN, ETEEE—XE1THE
RZHY YaST #EIRAT LRI,

15.2 &E iSCSILIO BiriRE s

AE BRI fER YaST ECE iSCSI LIO BARARS5 28 LU AN E iSCSI LIO BARik&E. ErRILUE
FA{E{R] iSCSI &R imiain B iR,

148 223 SCSI LIO BIFRARSS 380 iSCSI K2k | SLES 15 SP7



15.2.1 iSCSI LIO BtrBRSZBEhFIFE A LS 1%

iSCSI LIO BRARSZINNECE N FEIRE. SR LU ZIRSECE NES IS BaIAT. MRRS
g2 LERPIALE, FERERILISCSILIO B EMHENAA, NaABERTBEIRLE
F— M EECS T A AESRIR O, TCP im0 3260 2 IANA (EEXM SO EMNME) FiENXHY
iSCSI thilRYIRA S

1. BN YaST, RARBEIMEEARSS > iISCSILIO 35

2. YIREIRRSSEIRo

Yast iSCS| B#R
({53 2K BiR

REES

YETRE:  RBUES
SANEEGE:
RFLARS ~
EBE:

FEE

firewalld AOFF MBI E

B EEEEA

HEH) FIER) FiB(B) FERE

3. TS AT, $E%E iSCSILIO BiFiR5SEEIAR:
° 5|20 RSB EREIIBEIERS.

o F&h: (BN RSEB[EBDZE, EHIETT sudo systemctl start
targetcli < RFENZRS. REBRSEA BT UERBIFLEE.

4, MIRTERS 2 EEMAMALE, HEAFZEISCSILIO BinxdEMitEN IR, HAERTE
RipRNE MERSRZE DT A AIEPRIRO 3260, WNRixOX FFAAE MO X
A, NEITEAIGTIAER iSCSI LIO BiF.

NREKRERS S LERIALE, WHAMHKESHRAR. FLIERT, BRI TEHNS
B, ARETiRBEEMNEE, SUREIS—NER-RRSEE,
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a. EARSSERFR L, EHRTAAMETEOEEE, UBRMAERE,

b. BEHEFAEAT, EENEEERREAINEED. JILAAERAINEED, HE
AIAEEREH. BUHEREANFTANGRO LNFREERO, RHHERFIRE.

5. BESTRRFFHNA iISCSILIO BfRRSIZE.

15.2.2 EEESHIRIELLIN iISCSI LIO Binfl A im

iSCSI LIO BfriRS5 285X 14 245 PPP-CHAP (Xt St ERERIEFINENIN) , X& Internet
Engineering Task Force (IETF) RFC 1994 (https://datatracker.ietf.org/doc/html/rfc1994 2)
PEXN—H=REBEFE MW X, RSFEALSHIIEGERLI ISCSILIO BiRS %
fcim, FARTFIARIBETLNX G, NRAHERFAIMSZIARNIR, FERLENE
iFe AHTAININEETRING FERRES. FEELISFHIIE, RS2 EAPRE iSCSI
LIO BtR#R R B — 48 B9 iSCSI &R ECim Ao
MREBNTENRENEEEMREZZHWIE, el UAERENSHRIE. FHSMWIE, 52
FBEEH, HARHRMEERISCSI REHIEATH NI iSCSI LIO BRaTRIER. &
Eimn IR MENRAFREMO<L, HERIAMEERKISCSI LIO Birm&EimitEEE 2N B
o iSCSILIO Bnidiifa iSCS| Ziintrft e AR R MNO<, AFEAMFHLAIAOSH
MARE. MREARIMEMHNIIE, WEIZERNAZIFRE iSCSILIO Bird,

O == w2
NELIERN, BNEHESTE N EIRS SRS LTSRS L.

B2E iSCSI LIO Bir B4 BFxISE
1. B YaST, ARBEIMEERSS > iISCSILIO 35,

2. R 2 FEET R,

150 ECE B AIIELALIN iSCSI LIO BRI A #Cis | SLES 15 SPT


https://datatracker.ietf.org/doc/html/rfc1994

iSCS| LIO H#rtihid
% (S £/ BiFD

v FHHTRINEHAESE O

1% EARHTEHAYNE @
fF ID(U)

iR TRAMIE©
AP ID()

) fb® | [ R |[ #ZRe |

3. SMWIERINETFERRS (FHITERINAL) » ZERASMWIE, HEFRHLIERIA
NZVESIY 2=y Civghas

4, RIFFMESHIIEFENSHEIE. EANMEHARBNARZMALSHABARE,

5. BETEMREANAIIRE,

15.2.3 /EEFMHEZIE

£79iSCSI BirfRS583E0E LUN ZHl, HAUESFEERNFMETIE, LB NREINHH
RIGERER LUN, BRI —8IRE& D A PRI K, HES NI KBERMY
B9 LUN, iSCSI BArECE =4 LUN SHEI iSCSI & i,

EEILAER YaST FRA XEBFHGLITRIGES XK. BXIFHAER, B5EN (EEBiEE) ,
F1E “TEHOXERF ,E 1111 “ERAETROXIER" o iSCSILIO BiraER®H
Linux. Linux LVM 3§ Linux RAID X &%t ID BIRE LD Xo

O == FEHEHISCSI BiFkE
REFEAMFISCSI Big&ESS XA, V7@ dEAMBEERNE#TTIRN. A&7
BirARSS 88 L HEH D X,
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15.2.3.1 MNEMMIERRIEEHITOX

e UG WL guest ARS3287E7 iSCSI LIO BARARS 28 (EA. ATIBAINAL Xen RIS K
P, EEEILAER SUSE Linux Enterprise Server Sti0E b2 HNIF IS,

£ Xen EHIRIER, HIUGEAT iSCSI LIO BIRGEMNTEETEIEIRE guest I, RAF
EA guest IR BN ISR Z T8, S EINEEIA U — MBS, MEBME
. PXeiE, FEATUR—MNETFTXHHEME, HEhEiliEE Xen THIRS R LKA
YREHGE FRVR NG, A TIRGEREMNRE, EMNYIBRER S XEES M EINEE. A
guest IV BSTEINHRS, BB guest IRZ588, ARIRBYIEIRSSERFIANRE—IEE
IS RN ATE 7 iSCS| BIR&HE.

£ Xen ENARS 2R LOIREFXHRIBEMER, ARRKEIEKE Xen guest fRES28. EIAE
T, Xen BETFXHHIHLEIRMEIZMETE /var/lib/xen/images/VM NAME BRe, Heb
VM NAME REIMNIEI R T,

15.2.4 &% iSCSILIO BirH

ISAILAER YaST BCE iSCSI LIO BATig&&. YaST &1 targetcli ¥, iSCSILIO BARAIfE
A% Linux. Linux LVM 5§ Linux RAID X4 %% ID N9 X,

O == 5K
A, WARBATERGENAK, F—EBRAUKENE, SCS| BPHA
S KRR KT, HESHENER,

1. BahYaST, ARBENMEEARSS > iISCSILIO MK

2. YIRE|EREI R,
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isCSI LIO E#pMiit

[EE3 =5 BiT

Btz v NP4 TPG K&

i1

) (H) kR || T2 || 2=mE

3. BEHIN, AREXHYISCSILIO BIirARIRE:

iSCSILIO B R EAT Efrn. TRiRT. A, Pl Uk OSFE. BRIAS

EREER S 110k,
a. MREEZIMEEO, BER IP it THERERZ AT I BRAR MO IP

e.

Hoht, BEARSISIREFAEMUL TR, HERLERE IP Hilk,

NREREX I BARAHITRERSHIIIE, BEUHEREASHEIE (REN
M%) o

- BEHAN. MANSEHSXBRE, HRHNERNZRE. WAILUERIEER

R, REREEHTE. RARKBMERLUNS (M0 FFR) . MNRFZFERRER
=, WEBHEMRT,

(FN%) EERTEND BR BRI BIRE,

RrrERENERAMEZAR, 25T %,

4, 7EIECRISCS| BfnAiink ENE L, BEEAIHIRERAES LUN BRREIREIES
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2R isCS| BEfnRcinig &

BiR IRIRET Jigk:l

|2016-08.com.example | [2-9e3a-2d7f16639c16| [1 |

KR T LUN BRES SIE

| & | N [pEssnil | B || =5 |

| men) | | kR || BEE® | F-Hn

TERERAEE T ELV—1MREiRG, HiE LUN, FHEIAL RIFEMESREA 2BA.
@R LAE RN INER S FIR N B AR RN & i -

{&2g 1SCSI BiR: %
o RN J9ETAY iISCSI LIO BARAT NIRRT,

o 4538 LUN: FECEXRE iSCSILIO BARAFRIML LUN B ELEE R iin, A LIRS
FCRYE—1 BARERBREY B BNk Ry & tis.

o RIBEMISE: NEEREREEEESNRIESE EAUEELTSHIIE, 1
A LERERANSDINIE. FHEHIRIEN—E SiE.

o MBR: RhEE RERTM 2 ERL BIRAR KRR TIRPER.

o 8l RMEESEELEHIER LUN BRESH SAIIEIS B AT, il
e, EET LIRS HEBENEE LUN B—DERABETNE— M =,

a. BEHAN, EEARLRZIR, ERHECHERM TPG HFN LUN BE4E, ARE
HifEREFIRE.
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b. EFEA KRR, BEHERE LUN, 22X LUN BRETLUIEER iSCSI LIO BFR4ARAIm
L LUN D ECAIETE Litdls, AERTEHEREFEN.
YNSR iSCSI LIO Btr¢AE %4 LUN 4AR%, EalLIE—1 3% LUN DERLLIETE &Ritc
e BUABRT, RZATRHE A LUN EIEIRGE LR LUN.
E{E28 LUN 282, IBFER A T —Ins 2 R E:

o B{N: B|HISNMOEFMARE LUN IR, SREEHAEXTFRES—MNER
LUN BREFEIZ I,

o MIBR: EFELEIE LUN BT, ARBEMFREFRBIR LUN RS,
o BEk: EFRLEIE LUN B, AREREN ThAEEREZRMETZIRE R LUN.
HAIR S EC IR B FE:

o BPERSBVIA—P KR, FERATBFIE LUN DE4AE.
TR AE AL ERER, NIEEARSS28EE D4 iSCSI SAN 1Ffif.

* ZMRIURSB[BIIAZ P KiK. F—THZTBEAF LUN DEeLas—1ERS
28 81 LUN RoEa— MRS 28,
TR AGE Rt A SRER, NEIER RIS EER SRS 2528748 iSCSI
SAN Ffi#io

o BENSIMTRIIN—IM AR, BFFEHEZNE LUN SEE4SE— 1T o
FRE T RERERENRE, ENTRSEXGRS, BERASIERER
WLENnRE, FE—RRE—ITTRLEEANZIES. HENXHERS (G0
OCFS2) AtZNTRRERENERNXHEHLEN, HREHESETHEEX
o
ERILMERLE D EREE, NisERRSHREEIZE I ISCSI SAN 72fif,

c. EEENKIEHR, BHFEIAL, BEABRNSMNIWIERE, ARBLHERT
RE,
TR ABKRA AT ZIINE, SHECE R & Eim AR /s 210, §XAIASE
PMREREE—NAFRZMAOL, MNFARRIEANNETESMHIIE, SRR
UEFARE. ST AERNS N RIEBIRIARRE,

d. WENELUAREILEBARER iSCSI XRimES FRPE,
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e. BERAERDEE, 2EHT—5
5. BETERREHNAIKE.

15.2.5 {24 iSCSILIO B1r4R
TR LR BRI T A B BERE iSCSI LIO BAR4A:
o EBERAPRRIMSMEREAR LUN &&
o NBEFHERINSER AR
° NERANRIEREILERR LUN F)BHR LUN BYBRST
o BRARRSMINIE (BN, FHHZH) WAFZMNOLEHEIL
EBRHIEELISCSI LIO BirARNIEE :
1. BhYaST, ARBEIMEARSS > iISCSILIO 35
2. PIHRE| EAREIR,
3. EFREEHAYISCSILIO Bind, REBREHEHRE,

4, 7 “ErRiSCSI B4R LUNRE” TiE L, # LUNZINEIB4RE, W8 LUN fEIREM AT
BFREHR LUN. EXNARTEHAEENRE, BE TP,
BXEDUEE, BBREISCSI BiR: %,

5. &£ “EoXisCS| BirkiRimigE” WH.L, EEAFHRBERAS LUN BAHEIES.
ENEHITERFIEENR G, BH %,

6. BETRREHNAIRE,

15.2.6 il iSCSI LIO B1r4H

IR iSCSI LIO BARE S EFRARNE X AR K EIRHEXRIKE, € LUN RS SR I8IER
IE ZBREASHERO X LR EHRE T AEmDFNRR, ERILUFETR LUN ZELE R
EREHERE, HAHEEERERARINR,
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1. BEhYaST, RBRBENMLEARSS > iISCSILIO Mo

2. YRS ML,

3. EREMFRRY iSCSI LIO BiRrA, ABBEMIR.

4. RYRTEY, BEASHIANER, SUEIZEUETFUEUH.

5. BETEMREANAIRE,

15.3 ECE iSCS| &ittim

iSCSI % itcimn] B FiEREMER iSCSI Bir. EHEEABRTFE 15.2 7 “EE ISCSILIO BirfRs
257 WEARY iISCS| BArfRR SR, iSCSI XAl E|IER N EESE — KMATA iSCSI B
RE iISCSI 2iF, XM NPBEFRES YaST 5eilo

15.3.1 f£H YaST AgE iSCSI &itcim

£ YaST #, “iSCSI Riimthir” BE=Em+:

BR33:
AIfEA AR5 IE R RES | S B iSCSI Zittln,. TIRREIRE M —I & ECim #1A] iISNS AR
SZRUBATFRIMSIE,

2i&EiE8:
EiEZERET-EIRE YR EERE iSCSI| BTSN, SELZMBEMAIERI, BiFiE
HAF | RS0 B ARAYED,

exMmBs:
EEERUEMMAI£R, EalUFohITEMSE LI iSCSI BArpvidiz,

15.3.1.1 @& iSCSI &Zitcin

1. [B5hYaST, ARBMMLEARS » iISCSI Zici,

2. HRBIARSS IR,
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ISCSI &itehmit s
RS BEEERT BRUE

RSEE
LIRS BORUEN

EAEERE:

REFLARE ~

EBGE:

FRELMIRE -
REREI(W) (D)
iqn.1996-04.de.suse:01:63a7 1laed9018 2RiL ()
iSNS a4k iSNS 0

LEIG)

AGH(C) HBE(Q)

3. AEANRERET, EXEREEREEANERITH AR BiEE, AIRERBRTRS
SRR/
FREFHIPASER SRS REHEERS.

4, TECEXREPIEEESISEEHRITHRE:
* 5|SHED - AR5 SN BEEEIARSS.
o WEREH - XENERFRRET, FERSSREFER.
° REH - RSA BB,
o REHANIRE - FEARSEE,

5. FEESRIE ALiHE Mo
AR5 28 LAY iSCSI &itintE EASTUIERBY iSCSI FREZHR (IQN), Lt A& tif & MR ML
EwmBEE2EE—%. IQN ERUTEIEI:

ign.yyyy-mm.com.mycompany:nl:n2

Hep, n1#ln2 EFE8HFFN. fa0:

ign.1996-04.de.suse:01:a5dfcea717a
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kicima irhs BohBExiRSEe8 L /etc/iscsi/initiatorname. iscsi XHFHHIAE
WAT=IS
SNRARSS SRR IBFT (iSCSI 5| REHR) ZHF, NLichn S ARFES IBFT RAY4E
N1E, FEEBLEFEIRAAPERILRIREM. I, ErILER BIOS IRERH#ITE
B iBFT ZiEE1&EMXT iSCSI 5| SHEFRNSHNERIR, SIEHRS2EHiSCSI
Bin5 R iRimEiA,

6. FRUTHZEZ—RIMLE LR iSCSI BFo

* iSNS: ZEFH iSNS (Internet Storage Name Service) 3R & iSCSI B4, &
e 15.3.1.2 7 “{EFISNS £ iSCS|I B HpmRekER (7,

o BRMBIR: EFmhAINiSCSI BArigs, EEE 15.3.1.3 7 “Fupkdl iSCSI B
17 HRFR LR,

15.3.1.2 {#H iSNS &I iSCSI B

WIER BN ELREHELE iISNS RSB 285, AeEFERIIED, BXER, BELE 14 =
“ISNS for Linux” o

1. £ YaST 1, 4R iSCS| Zitdis, AREEIRSSET R,
2. 87 iSNS ARs588RY IP #iibAIIw O, EAINIRO 9 3205,

3. BEHEREHNMAEN.

15.3.1.3 Frh&RILiSCSI BR

MEMEBIRE iSCSI ZEEHRAIARS SR HAED iSCS| BIrRSSHEE U TR,
1. 7£YaST 1, &% iSCS| &ittin, REEFEE LI EREDR,

2. BEHEYITH “iSCSI KiiHAIM” HFHE,

3. A IP A IRIER R E SR, FIAIEA 7 3260

4, MRBXHITHHWIE, BECHEEAHTLIIALE, ARNHELRRINESHERIA
IHEE SR
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5. B TP B MIRZFHEREE] iSCSI BIRARSS 88,

6. IRBKEMBMEIE, ERIITRAMIRE, BEGEZIEBET.
RSN ERMN S IIERIE L ERFTZE iISCSI BT,

1. B F—U5eBcE,
WE, ZEMMSHNAECEEETH, EPISCSIIRERIHER,

8. BHHEREHNAEN,

9. EAILUEM Lsscsi apo & iSCSI BIRE &M AMISF IR,

15.3.1.4 7 iSCS| Birg&F g E R ohEIEIN

1. 7£YaST /1, &R iSCS| &iftln, AEREDEZBEMENEUER HanEiEd RS :M
iSCSI BiRI&&E 5%,

2. EREEIER ISCSI BIRg®,
3. BEHUMEMERISE:
Bzh: IEIAT iSCSI RS A5 BB RiERAY iSCSI Bin. XEHAEE,

SI1S0Y: hETRT 5| SHAEEERER iSCSI Bix; B, HRBZFE (/) T iSCSI £,
XH¥, iSCS| BT EREIRSZEI|IEBM initrd #{Ti18H, TTEM iSCSI BIEMFES
(5130 1IBM Z) E&7ZB&IH%EIN, Fit, EXEFE ERNERIZIED, miERE,

4, BHHEREHNMAES,

15.3.2 Fong& iSCSI & ittis

KIMAECE iSCSI EHEBEXK iscsid [ETEIETT. BREITAIE, K7 /etc/iscsi/ BRH
BIF2 iSCSI ZCiR IR &R,

MREMZOSMHRP, WA iscsid REFHIRIES. BFERPITAUNRILBIBEFFE
£, AL A ERASERIERE, Bk, BAREBEREXM /etc/iscsid. conf RZE(E
Bo. ERMPITAMPAENOREE, 187 /etc/iscsid. conf REFRMULTAT:
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discovery.sendtargets.auth.authmethod = CHAP
discovery.sendtargets.auth.username = USERNAME
discovery.sendtargets.auth.password = PASSWORD

AV BB RBEINEFEE—TRSHSABUEES. It exBERAERNIEIRBT.
ERLUTa<LEBITIAIL:

> sudo iscsiadm -m discovery --type=st --portal=TARGET IP
WA TR

10.44.171.99:3260,1 ign.2006-02.com.example.iserv:systems
EXRI 1SNS AR5 28 LRIRTA BAR, IBERUTHS:

sudo iscsiadm --mode discovery --type isns --portal TARGET IP

F iSCSI Bin LEXENBEiR, BETR—1T. BXFEHBIENEZER, 55
% 15.3.3% “iSCS| Licim#iRE" -
iscsiadm B94F5% - - login IS S EBFIE B EMNILE:

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

HAEMMISEEETRE Lsscsi WiaEd, METLEHIZIEE.

15.3.3 iSCS| &itcim#iiERE

iSCS| Rt kK MAIFRE 1S B EMEENT /etc/iscsi PN MNIEEXHH, —MURE

RAFEAMBNER, S— M UEERTAMNT R, HREIEEN, BROGIEEEREMNLIN

SREVEIEIE B M T R BB EEIREN R, BIfEA iscsiadm B9E%K -m discovery #1 -m node
RMITUIRIE, A iscsiadm BEEEP—1SH, O[REFEIZRIOER:

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

RAIFHBRZFRAN 1gn.2006-02. com.example.iserv:systems, SitisHEdEE+
XHFRERIEERBELZFR, EHME ID /3 ign.2006-02.com.example.iserv:systems
HEIEIERIAS, BIERAUTHS:
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> sudo iscsiadm -m node --targetname iqn.2006-02.com.example.iserv:systems

node
node

node.
node.

node

node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.
node.

.hame =

.transport name =
tpgt =1

active conn =1

.startup

session.
session.
session.
session.
session.
session.
session.
session.
session.
session.
session.

session.

tcp

manual

initial cmdsn = 0
reopen_max = 32
auth.authmethod = CHAP
auth.username = joe
auth.password = **fk*xxx
EMPTY
EMPTY

timeo.replacement timeout

auth.username in =

auth.password in =

err _timeo.abort timeout =
err_timeo.reset timeout =
iscsi.InitialR2T = No

iscsi.ImmediateData = Yes

ign.2006-02.com.example.iserv:systems

=0
10
30

ERIEXETENE, AEmS iscsiadm 5 update B1E—#EER, FlE, MRFZL iscsid
EIALATE R iSCSI B4R, MPYET & node. startup EIZE N automatic:

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

-p ip:port --op=update --name=node.startup --value=automatic

5 delete RIEEIRIIIIAVEIES, WRBR
iqn.2006-02.com.example.iserv:systems FEREMMICE, BERLL TR SRR

2R

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

-p ip:port --op=delete

O ==: TwiA

ERLLETNVIZE, RAESBERZIERMAERMINEIAET.

ERENFFEE AWM BIRETIFR, 151517 sudo iscsiadm -m node @<,
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15.4 £ targetcli-fb i€ B34 B R

targetcli 2FAFEE LinuxIO (LIO) B FRAEERNINT. EIUREANIERZINSE,

Wa] LUREERNINEFIEE I T—ZH L.
targetcli ThEEE/REE1E, HEMA Ls pLTIHRE.

SEHRINTEM, ERILUER cd s5<EH

AJANGMLERTHMER. BEAS T ERTBESENHE, EE—EandTdEmEER

FEEA (30 cd # 1s <) o
targetcli spLHIMENANT:

[DIRECTORY] command [ARGUMENTS ]

eI UTEERIERPER help S REFTAGLTIR, HEFEXBTHIEFERR.
targetcli TAR targetcli-fb BHBMW—EF5. B SUSE Linux Enterprise Server 3

HEFEPRE T ARME, AIERMU T

> sudo zypper install targetcli-fb

L4 targetcli- fb MF B/, B targetcli ARS:

> sudo systemctl enable targetcli
> sudo systemctl start targetcli

E#0 % targetcli #b5%, BLL root BiE1T targetcli:

> sudo targetcli

Ak, AJLUETT Us s REBEBRIAEE.

/> 1s

O- /i e [
0- backstores ................. [
| o- block ..... [Storage Objects:
| o- fileio .... [Storage Objects:
| o- pscsi ..... [Storage Objects:
| o- ramdisk ... [Storage Objects:
| o- rbd ....... [Storage Objects:
0- 1sCSi .....vvivn... [Targets:
o- loopback ............ [Targets:
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0]
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0]
0]
0]
0]
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0- vhost ............... [Targets: 0]
0- XEeNn-pvsCSi .......... [Targets: 0]
/>

9 s sp TR PFIR, HREEEFAGR. Hlt, F—FERE—RZFRHE BT
targetcli LA T igtn:

e fileio: ZASHIBRIGH

block: TRAHENDX ERIRTFE

pscsi: SCSI Ei@ig&

ramdisk: EFREMNEIR

rbd: Ceph RADOS Ri&#&
79T K targetcli BTHEE, B create AR IR B N BIF:
/backstores/fileio create test-disc /alt/test.img 1G

XREEENMUE (EARFIFRN /alt) I 1GBH test. img MR, BT s, BNIZEFE
UT4ER:

/> 1s

()= // bocoonoooooooooboaoccbon0a0D000a0D00aa00000a0000aa0D008a00: [ ]
0- baCKSTOresS ... e [ 1
| 0- block ... s [Storage Objects: 0]
| 0- fileio ... it s [Storage Objects: 1]
| | o- test-disc ... [/alt/test.img (1.0GiB) write-back deactivated]
| | 0- alua ...... e [ALUA Groups: 1]
| o- default tg pt gp .... [ALUA state: Active/optimized]
| 0- PSCSL . ittt e [Storage Objects: 0]
| 0- ramdisk ....... .. .. [Storage Objects: 0]
| o- rbd ... [Storage Objects: 0]
0- I1SCSIL v ii ittt e e e [Targets: 0]
0- loopback ... e [Targets: 0]
0- VhOST .. e e e [Targets: 0]
0- XEN-PVSCSI ittt ittt et [Targets: 0]

/>
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WiH$st, B7E /backstores/fileio BRTEIE—MEH test-disc WEFXHNE
REEX, FRESEIZEMXME /alt/test. img XK. HEE, HNEHAEMEREREE,

T—FREF—1iSCSI BirmimERIIZRmFE. STERESBAE—1 ION (SCSI RER
BiF) . =EAIQN ARV

ign.YYYY-MM.NAMING-AUTHORITY : UNIQUE - NAME
TR IQN BILLT B :
° YYYY-MM: ZBirss ZHELF A5
* NAMING-AUTHORITY: #p&MMMEEXMIEENREEE
* UNIQUE-NAME: srR&MIAERAIME—ITHE
540, ¥+Fi% open-iscsi.com, IQN ALLZE:
ign.2005-03.com.open-iscsi:UNIQUE-NAME

B iSCSI BfrhY, targetcli snLAFEIEIKECHYIQN, REix IQN EEEERISIUED
Al, WEAJLATECIZ BRI EEERIR, Lz <A ELIZ IQN, fla:

/> iscsi/ create

/> 1s

O /e e e [ |
0- baCKSTOresS ..o e [ |
| 0- block ... e [Storage Objects: 0]
| 0- fileio ..ttt e [Storage Objects: 1]
| | o- test-disc ....... [/alt/test.img (1.0GiB) write-back deactivated]
| ] @= BB coooooooabobanab0000000000000000000000ADC [ALUA Groups: 1]
| 0- default tg ptgp ......ovvvt. [ALUA state: Active/optimized]
| 0- PSCSL wii it e [Storage Objects: 0]
| 0- ramdisk . ... ... e [Storage Objects: 0]
| 0- rbd ... e [Storage Objects: 0]
0T I o [Targets: 1]
| o- ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456 ... [TPGs: 1]
| O ) (] S L Y [no-gen-acls, no-auth]
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0- ACLS ittt i e e e e et [ACLs: 0]

I

| 0- LUNS ottt e [LUNs: 0]
| 0- portals ... e [Portals: 1]
| 0- 0.0.0.0:3260 ...ttt e [0K]
0- LoopbacK ... vt e [Targets: 0]
0- VhOST . i e e e [Targets: 0]
0- XEBN-PVSCSL ittt ittt ittt it [Targets: 0]

/>

BWHSEBREIER iISCSI BT =, UKBEMAEERBIQN ign.2003-01.0rg. linux-
1scsi.e83.x8664:s5n.8b35d04dd456

EEE, targetcli REIEHBATRINNBRTF4A tpgl. XERERNMUFREFNNEE
auto_add default portal# auto enable tpgt FXINIZEN true,

ZEaLEER 0.0.0.0 IPv4 BREFICIET RIANTIF. XEKE, EfA IPv4 #ibER] LUk a)ED
BB,

T—#27iSCSI BArtlEE LUN (BIEEITS) . RITIHRENREHRERIL targetcli Bap
DEREHBIFNES. PRSI iSCSI BARFMEMNE R, SABTE lun BRPEMA create T HE

FATFEX S BC LUN,

/> cd /iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/
/iscsi/iqn.2003-01.o0rg.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

iE1T Ls s R UBFEN:

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> 1s

@)= el cesaaa000nnboEa0aa000nE0EGEaAA00a0baEEa8a0000 ¢ [no-gen-acls, no-auth]
(0 T Tl [ACLs: 0]

0- LUNS oo e [LUNs: 1]

| o- lun® ....... [fileio/test-disc (/alt/test.img) (default tg pt gp)]

0- POrEAlS .ttt e [Portals: 1]

0- 0.0.0.0:3260 ...ttt e e [0K]

M7E, BT —1REE 1G6B BETFXHMEREMN iSCSI Bir. ZERERN
igqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456, AJMEBRFERIEMRMLE
i i,
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&E, BEMFRAREEBARERENET. BEXILEN, —MAEZRNE LS ﬁ'JL—
N RFEIEZEIBATEY ACL I, EXMERT, “IERHE IQN FIHE PRI AR

PATE /etc/iscsi/initiatorname.iscsi X#H#EIIE LAY IQN, @FHLX‘an ST
MFREM LR (TE24SFIA ign.1996-04.de.suse:01:54cab487975b) :

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> acls/ create
ign.1996-04.de.suse:01:54cab487975b

Created Node ACL for ign.1996-04.de.suse:01:54cab487975b

Created mapped LUN 0.

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl>

EB A IEARRGNARBVERMEN FIETER. A ENREMRIE, BEGFETE/, Ha
UTEHFANMERIET. BRARERTEN, BEAU TSRS

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
generate node acls=1
/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
demo_mode write protect=0

Ria—4 2EARB R AR saveconfig i S RFCIEMEE

/> saveconfig /etc/target/example.json

MREENEREFTEMNFENXGHMERE, FRABMRARESE, HicE, FRELRE
&, SNERINEESSBERIERR. ERUTLBRAEMMABECE:

/> clearconfig

As a precaution, confirm=True needs to be set

/> clearconfig confirm=true

A1l configuration cleared

/> restoreconfig /etc/target/example.json
Configuration restored from /etc/target/example.json
/>

ENAEEENENEREER LM, BERRE—RALLEMN open-1iscsi iSCSI LicimiEiEE|
ZBIr (51 HOSTNAME Bt ARt BN ENR) .

> iscsiadm -m discovery -t st -p HOSTNAME

e SRR BRIV B RFIR, Fl40:
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192.168.20.3:3260,1 iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456

#AIE, AJLAGER login iSCSI ap < EEEITIHA BT, XfEBIRA AIEAH#E,

15.5 REMER iSCSI &

fEAHF ISCSI WEHRY, M AMD64/Intel 64 #1 IBM POWER A& 454 LAY iSCSI #g#2 5|
Fo
BEEREIREZPRFER ISCSI HE, HIAELUL TSRS ISSEHIT:

withiscsi=1

ZRIEPRIINET—NESR, ILERILUR iSCSI BEEEIZREIR S, HEREIEPMUGE
Fo

Q i BEa%E
5| FHAE, iISCSHEERBEF BR. B initrd AIERARXHRAEFHIREXLILE,
EXNFEAEMXHRFATIES S B0 /usr) , HELEFRIE. Fit, FRIRFGES
= (510 /usr 8 /var) #AZXZE., EFRAXLILE, BHERERRSZENIRSM

R

15.6 iSCSI&%a

AT NE—LEERMIBEM X iSCSI BARA iSCS| &itinminlry rl1TRIERTT 5o

15.6.1 7xiSCSILIO BirhiR5S 28 LiIgE BT LUN BN &% JFPEEIR
AI0Sk4mEE iSCSI LIO BARART R EHiIR:
Problem setting network portal IP ADDRESS:3260

/var/log/YasT2/y2log HEXHEEUTHEIR:

find: " /sys/kernel/config/target/iscsi': No such file or directory
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# iSCSI LIO BtriRS B MH HRiREITNS A £, BRRILEE, 17IRE YaST, HE
S {THERA systemctl start targetcli &9 FahE5HiSCSILIO, RAFER,

B UM ANULTHRARICE configfs. iscsi_target mod # target_core_mod 2
ENE. FEENZRImEIRG,

> sudo lsmod | grep iscsi

iscsi target mod 295015 ©

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 iSCSILIO BfrEMITEMN _EAREI I

MR BFRIRS 28 EEABASE, NAFTHEFEREL ISCSI %O, LAﬁﬁEﬂtﬁrEmE ] iSCSI
LIO BtF. BXER, BFBWE 152,17 “ISCSILIO EAES BahflfiNiEEE”

15.6.3 iSCSI MEMEIEERER

NRFIMERIC, AJRESEFE. SUSEHTMERINAZDHEEFE. MRERMISCSIRE
PEEREF, BE B SUSE BIMBEE N NITIRE SRS, MAREFEN

15.6.4 ¥ iSCSI &5 LVM BEc&1EH
FEISCSI B LM LVM BY, IBERAS DM ERIER.

15.6.4.1 WEMESIFREEHITISCSI Kitin LI

IRE iSCS| &itimfy, WIRSISNBERAAI, LUE udev E5IFHRILIAIL ISCSI 18E, HiRE
B LVM fERBYIZE.
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15.6.4.2 WMEES|IFHEENITISCSI BIRAI

BIEfE, udev SMKEREINLE, HIRCIBIKENFIENAREFIYIEESISNEE), UE
udev EFRAECHEENXEN ARFIRFIEHDEIRE. WRNARFHRSEHETBL,
N udev ARTES | FHIBRF B eI EigE

15.6.5 EEXMHFIREANFEIN, =¥EFH ISCSI Bin

MRIEZBIFNENT /etc/iscsi/iscsid. conf BBEXMY, A4, BMEEZXXHFTR
node.startup EWIEENFHN, Open-iSCSI Briffth=iEH Bir.

¥#& /etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default X, ©BEEH
BE /etc/iscsi/iscsid.conf XM node.startup i8&. NRMEEMA YaST #EOEHE
HIETUGKENFEN, MHBRTE /etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/
default XH&HI&E node.startup = manual.

15.7 iSCSILIO B1rAiIE

E&EFlE
1Rt iISCS| i RUREBYSE IR ERIEEFMER Ko

CDB (#<$#iiRTIR) )
SCSI FaSHtRENR . CDBB@BEEKEN 6. 103 12 MFY, BHaLUAE 16 PMFIER
BEETTKE,

CHAP (FRifEF S H3EIEHY)
SX RN (PPP) BB EZRTFAS —a it BN —a it BN S5, HERiT
HIWY (LCP) IEIZM AT ENHANE CHAP Aikfa, BMRIIESRNEELEEIE
B AREZIEEABIEANUARZHELRE UBENBNNE. BHSHINIEELLES
A A EE I EENERINZA BN ZHITIRIE, LURERRIASNIIEEEFINE
##, CHAP 7 RFC 1994 H17E X

CID (EZHRIAT)
R&ARREMD 16 (RS, BTMHE—IRFIMT iSCSIIRFZEMER. ERMBRIETIL

HWSo
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endpoint
iSCSI BAr&#5 iSCSITPG (IQN +#17i2) BIAS.

EUI (" REYME—HRIATT)
EECEREAM—RREMLERN 64 IFES. ERINHIEEATRNM—R 24 (IHSHH
BB D ECLAFTER S ML ER 40 (U4 S HM.

AitSin
SCSI R1ER AR, BRI ENFTHIZE.

IPS (ELEXFI YT (E)
5 IP TEF MBS T IR — RN I&E. FCIP (BT IP B9CLTE
8) . iFCP (EEXMyteh@Ethil) LA iSCSI (BB SCSI) #BET IPS 1hi¥o

IQN (iSCSI FREHIRTR)
ELIKEEAR—IRMRE MEER iISCSI RAREL (1
#0: iqn.5886.com.acme.tapedrive.sn-al2345678) .

ISID (&EHZIERIAFT)
RARREMRB— 48 iIfFS, ATHIRIIAERSBIRZENRIE. HEEERID
BHEIE, EMNERSER PDU —EAELL BT,

MCS (B SIESEERE)
B2 iSCSI MEERIARER D, AFRERS BinZBfFESZ 1 TCP/IP &,

MPIO (ZE81F1/0)
— e E RS B AFMEIR B Z BRI Z NI REIBRERN A%,

-l
iSCSI iR 5 IP #usik X TCP (fefaizhithil) ImOR9LAE. TCP im0 3260 2 IANA (EEX
WMSHBIECHM) FREXR iSCSI hiXBImHA S,

SAM (SCSI{ARLEMIETY)
U—REARIEWER SCSI {TAMXRY . EXFARERAIGE BT I BHITE.

target
SCSI IER WIS, BE WAL, HHKaSR N FRE.
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Bi54 (TG)
B AEFXN R SCSI BirmOMFIR, eIZMERIEE L LUN (ZiER
TS) S, SMIETEE —1ERE. ENAUR— LUN.

BinimO
— 1 iSCSl Im R 55— Z 1 LUN BIH S,

BxrisO4 (TPG)
IP 3ER] TCP in OS5I, BTFHRERE iSCSI BARREMITAYEL,

BF&IiERIRE (TSID)
HEMRERDN 16 (4RSS, BTFH—MRkRiEMERZENRIE. LEEERIEFRE
2, £EREES5ERMN PDU (MXEIBETT) —AXL KL,

158 BEZER

iISCSI X BEZF, BIFZWILR iSCSI 5 SAN SR =IELLIR. WNERE, INER
— XS BB RER TS R, BXRIFAESR, 1HE I Open-iSCSITE XM, WikA https://

Www.open-iscsi.com/a o

tboh, FS N iscsiadm. iscsid B9FMTI, ULRBIEBREXH /etc/iscsid. conf,
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16 LAKRFtT@iEfFfEmas: FCoE

WZ Al EHEFORT LAN FEEEREEBRH T LIKR, mEFEEM I KT tehEEr
&, FMLAKMFLTEIE (FCoE) &tcimiR {4 s 1TECH LAKMIEHED 288 RIAR S5 2842 HR LUK 4835
BUTBEFETF RS MEE, RAFkath@aEiiss RARE R tr@asRm#ET
E#Z, FCOE MABIFMEMSHER T HIERONERE, XEMTRIFEE T EEFME
Bt m mrIARE, HEMEERE,

LAk mZz A

REEF P EF

| | | skm
L - BRBE]L BR%2E 2 FR553E 3 fE%E4 fR%528 5 R 6
lz{ E( IZ[ - E( _E{ E(
FFil FCoE _| FF FCoE FFiikt FCoE FFi% FCoE FFH FCoE FFi% FCoE
Rk gt Aicts Hils Rk Aty
‘ ‘ FEEFiiE SAN
- FRELKA FeLTimE
BUK R EET
@[j
AT A AR FC 2§l

10 Gbps LLARIZZIEN
FC T3

16.1 : ARIVAKFIFELTEE SAN

Open-FCoE AJLLETEEN EMAREN S LGSR LT ERG LBIT/HHBEMYL. %A
F 10 Gbps (BFFIKML) LAKMIEECES, BHREAFEAXFEEMAILUAMEEE. K
IRER R AT @IE I M IZEIR LU BT LUK B E 4R, Open-FCoE #R3R7E 2 SCSI #Y
RRIREHFERF. Open-FCoE fZ4if#E M net_device RXFIZWEIES, B OWTE (DCB)
IRehiZFr et FCoE MIARS RE.

FCoE @—MEEMIN, TR LIBE IAMERB BB MICREMIL R BT @BERE
o WNtE—3K, ERINER MRE SEEM LM A LUGRERC@E —# A FCoE,
MREFETINER, ERILOEREERE I FERE FCOE:
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o RheWBEATEEFETFRSR, HREASMBERENNIRNEER,
o ERIMERERZERIZ 10 Gbps LAKK,

E G ERINAITE BRI HiZ E FCoE,

16.1 TEREIZHECE FCoE 0O

NRERMEE L NRS RSN TBEFEEMEM ZERIEZB AT FCoE, MaLLUEITERT
SUSE Linux Enterprise Server B YaST fE1RER AR EHAEACE FCoE iR, BLRTNARLR
BIOS 8Efi% BaptMEI FCoE Wi, HM YaST REMMIRE XA, BREFAELEER BIOS £
<¥F FCoE A Bnhtall. FWBER TEERABMEN, ErIUEFIRRENE withfcoe

EDUARINEI NS 217!
withfcoe=1

HIME FCoE FERRY, YaST REFSTELTRMHAIE FCoE LAIRNEIN, £ “MEEIE ™
mE, FEEAIE FCoE ##0, LUAIR FCoE Bi2E, BKHEIE FCoE EZEOMEER, 1BBME 16371
“fEF3 YaST &1 FCoE BRSE” o

oae
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Q iE: BEaLS
5| SHAlE], FCoEIEBERFP ER. BA initrd AIARNIBXH RS EHISEXLILHE,
EXNFEMEMXERSSNES S (FI90 /usr) , FLURRIE Eitb, FRRSES
= (FIE0 /usrs; /var) #AZEHR. BEFERAXESE, ERARERBSHEMAIARSH

o

16.2 %3< FCoE #1 YaST FCoE & F i

A OB 7E A _E A AR SS 23RV EIZ B FCoE, RF1EEEMIEMTIRE FCOE Mz, 40
S7EZRE SUSE Linux Enterprise Server #21ER %Y FCoE BRI, RARTEAN BRI
FCoOE &iCimikfto

g05R FCoE &i2umsX Al YaST FCoE BFP I fHIARRE, BREATIEFBI TENGLF
MREEA]:

> sudo zypper in yast2-fcoe-client fcoe-utils

WEILAER YaST B EIRER L E LU PRI EL

16.3 f£H YaST EIE FCoE AR5

ERILAERA “YaST FCoE BEFIRECE” RN AT BEFEREMISHTAY FCoE HE0IE. iiE
FMB% FCoE M, BFALLEIN, HMELEHIEIT FCoE kifLimARE (fcoemon FiFIER)

M “BERELZMMY RETIFRER (Llpad), HFEMMESF FCoE W R2s LB FCoE &
%

1. B5hYaST HiEFEMLEARS > FCoE B IRALE,
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IR T EERE
B el BE(C)

FCoE RERH
O 3|26
@ Fgm

Lidpad RSB
O 3|26
@ Fgm

(1) mao | | ;R |

2. ERSETRE, AIRIEREEERNER FCoE ARSSH Lidpad  (35E8/E & IR ALIEST P
12F) BRSSEThEYIEL

o BEiUAKMALTEE (FCoE) IRSS: I8 _RTEIRSS 235 | ST BIIKXMILATE@E
AR5 fcoemon FIFIEF IR FoIEEN. & TiFIEFATEHI FCoE #0O, Hrl5
Llpad SFHFIEF I IEE, ATRERS IS (BUA) ZFo,.

* 3@ Lldpad BRS3: EEREMRSRIISHER “HERELKMMY AR Llpad F
PIERF, ERFNBNZTIFER. lpad SFFEFEMA fcoemon SFFIEFIREEL
HEHIOIHETNREM FCoE EMECERMEXIER. RIRENSISH FRIN) ZHFd.

NREATIRE, BREHEREFHNAES.

3. EEOEDE, AJUEEERS S EONEINFRENSEEiRNEXER, 8FFx%
VLAN #1 FCoE BBERIE B, EWHrILIBIEE FCoE VLAN 0. EXINAE FCoE EOMIE
&, MR FCoE ##0,
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LIRS TR IERCE

| HH() | #00 RE© \
B MAC it filt= VLAN FCOE VLAN 00 B FCoE EEDCB HIf VLAN 3735 DCB WEhiER 45 FCoE
ethO 00:0¢:29:5b:42:55 82545EM Gigabit Ethernet Controller (Copper) &
ethl 00:0c:29:5b:42:5f 82545EM Gigabit Ethernet Controller (Copper) AarH F el000 fKigF{
eth? 00:0¢:29:5b:42:69 82545EM Gigabit Ethernet Controller (Copper) AATH & el000  kigE
eth3 00:0¢:29:5b:42:73 82545EM Gigabit Ethernet Controller (Copper) ENEE & el000  kigE
eth4 00:0c:29:5b:42:7d 82545EM Gigabit Ethernet Controller (Copper) AATH F-3 e1000 fKigFH
eth5 00:0¢:29:5b:42:87 82545EM Gigabit Ethernet Controller (Copper) AATH & el000  kigE
(= | | F20eE) || FoorEnE | | BHEOR |

| By | [ m#o | | mEo

BB LA eehiEE (FCoE) B2 A& EME I 5ISRHATE FCoE BERIA:

Interface Name
MBRZNEOIRETEZI (B0 ethd.200) , MFRRBIFEIHE] _EER FCoE,
HEBNiZi&hc 28 #0E FCoE # 0,

KEcE:
MNBRRESAKIE, “U%ffﬁ?ﬁ*ﬂt?ﬁﬁ? FCoE, 1B KNGS HUE FCoE 1%
Mo EFiERdes, RERELHOIELAMILTEE (FCok) EINEEMIED, ISR
a8 EUERO,

A0IFA:
MBRREANAETH, WFRSR FCoE MiE&kces A B, FKBEEREN EZEER
A FCoE,

4., EBIRETH FCoE BiRAREIEERERSS, B FXEaE, ARRHEERMIT
£h@1E (FCoE) EMREMEEC, Rﬂ‘tl:‘ﬂﬂ’ﬂlﬂwﬂ%ﬁ%ﬁﬁiko
BB AR IMTE = U MEORIRFITE LA 4TiEiE (FCoE) IR E O FIH,

5. EEFNENCEEGEARINLE, BEVIRPIEFZERRSS, ARRHENLE,
AN E 5%k

BRALKMYtLT®IE (FCOE)
ERRERANER R CIZ FCoE £l

177 /8 YaST & FCoE ARSS | SLES 15 SP7



FEMEROHHE
EEERREERTEMERONE (BEEFE) -

B =h eI i R
153 fcoemon SFiFIEF =S BENEIE VLAN 0,

MREHRTIKE, BE F—PEREHNAEN, XEREXEAN /etc/fcoe/cfg-
ethX 3. fcoemon SFFFEFSEMBENZENE FCoE OMNERE M.

6. EEXMRERENEO, BMIIRPEREFEE, BEZHFED, ARREHEMIN. FCoE
BOERESRAKRELE,

7. FELEZETIR L, EEEIR FCoE AAARFZHIEMIKE. ERILIM FCoE ARS5RIZ<HN
fcoemon FHFIEFFHEANEAFHER, HAEERERERREERAHT,

LIKMF T BERE
| BS5(S) | #O0) BEQ)
RERE
H(D)
E3 -
EARZEEL
= -
| Ee) | | BHO | | BEO |

8. BHHEREHNAES,

16.4 {EAan<HECE FCoE

UTHBREMER fipvlan 5<%, MRRREZGL, BEITUTHIRELE:
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> sudo zypper in fcoe-utils

BRMHREFFBEURNERD, BHRITUTTR:
1. THL R,
2. 2RUMFMEETANUARED, BEITU TR
> sudo fipvlan -a
3. WFEET FCoE HIHME M UKXMIZEO, BIZITU TGS

> sudo fipvlan -c -s ETHERNET INTERFACE

WMRZMEZEOAREE, ZmISECE—IWNEEZO, FEAIB FCoE VLAN /a5
Open-FCoE &iCif,

16.5 {#&F8 FCoE EIE T HEIE FCoE 321

fcoeadm SEREF B IUUAMMLTEE (FCoE) BIETH, AILMEAZTAIE. HRMEE
IEEMLZIEO LB FCoE 3245, fcoeadm SLHIEF BT EEFEOFHS XL ETEITITH

fcoemon ##2, BX fcoemon HEE, 7F& 0 man 8 fcoemon,
fcoeadm SLAEEFALLEZEIH FCoE KHINUTHEXER:
e 0O
e B#R LUN
o IHOSKIHER
fcoeadm SLFHIZFE fcoe-utils B —E0, &< —AREZUW TAIR:

fcoeadm
[-c|--create] [<ethX>]
[-d|--destroy] [<ethX>]
[-r]--reset] [<ethX>]
[-S|--Scan] [<ethX>]
[-i]|--interface] [<ethX>]
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[-t]--target] [<ethX>]
[-1]--Tlun] [<ethX>]

[-s|--stats <ethX>] [<interval>]
[-v]--version]

[-h|--help]

BEXAT, i5=0man 8 fcoeadm,

ANl
fcoeadm -c eth2.101
£ eth2.101 £ @1% FCoE 326,

fcoeadm -d eth2.101
MIFs eth2.101 #9 FCoE Sl

fcoeadm -i eth3
B0 eth3 LPFAE FCoE LAIMMEXRER. MMRKIBEEEEND, NWEERFEEL!
#£ FCoE LfIMZEOMMEXER, TEHRGERER eth0.201 BIEXEERE:

> 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

180 =5 | SLES 15 SP7



fcoeadm -1 eth3.101

BIRTE eth3.101 E# ERIMBIFRA LUN BUIFRE R, MIRKIEEERE, WEREFRE
FCoE &E# E A MBYFRE LUN HIE R,

fcoeadm -r eth2.101

55 eth2.101 LAY FCoE £,

fcoeadm -s eth3 3

U= rESa)EFRE AR FCoE SEHIBVHFRE eth 3 ImAMNAITER. SR—KRIEZE
T—ITRITER. BAAREENEER, MERRRIME—,

fcoeadm -t eth3

ETMEH FCoE LIS eth3 iIn O AMEIRIFAE BIFHEXER. B— 1 EXRIET
[EEFIL T FrEXREXRY LUN, ERIEERA], NETKEERSE FCoE LAHIRFMEIRARNE
1Fo TETFIETRE eth0.201 EHEMBEATIEXES:

> sudo fcoeadm -t eth0.201

Interface:
Roles:

Node Name:

Port Name:
Target ID:
MaxFrameSize:

0S Device Name:
FC-ID (Port ID):
State:

LUN ID Device Name
40 /dev/sdqi
72 /dev/sdpk
168 /dev/sdgy

16.6 EZER

BXER, BERLTHE:

181

eth0.201

FCP Target
0x200000D0231B5C72
0x210000D0231B5C72
0

2048

rport-8:0-7
0x79000C

Online

Capacity Block Size

792.84 GB 512
650.00 GB 512
1.30 TB 512

Description

IFT DS S24F-R2840-4 (rev 386C)
IFT DS S24F-R2840-4 (rev 386C)
IFT DS S24F-R2840-4 (rev 386C)
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* BX Open-FCoE IRSBTFHFREFNER, 15EM fcoemon(8) FATL,
° BX Open-FCoE BIETAMNER, 15EM fcoeadm(8) FATL,
° BEX¥EROMZEEETAMNESR, ESM dcbtool (8) FAMII,

o BXERERMMNARIETIFIEFNER, BSN Lldpad(8) FMIL.
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17 NVMe-oF

EENBUEHEE NVMe over Fabrics 1A B4Fo

17.1 #A

NVM Express® (NVMe®) 2B XIARIIEZ K MEMEILE (BER SSD M) NiEOmE. 5
SATA 8L, NVMe ZHINREESFZE, HEERER,

NVMe-oF™ 2R T &I REIMKELEH1E NVMe 1518 Z A RLEM), XEEMRLEHEIE
RDMA. TCP SETFYt4F@iEifY NVMe (FC-NVMe) %, NVMe-oF BIERRZELTF iSCSl, RS
BEEREST, NVMe-oF HE T LR, NVMe-oF ZRIFZHIFEFELHMN DM SRIZE1E.
NVMe FH25EZEI NVMe BT EN. NVMe BIFZ2IEHEH NVMe HRIGEHHEN.

SUSE Linux Enterprise Server 15 SP7 525 NVMe, 21T AJAF NVMe R7ZAE LK NVMe-oF
BRI EANBIARIZAEIR,

EERLNBEHRSHEEARKEIESI, BBRE 1747 "HHRENHLE" o

17.2 1€ & NVMe-oF FEAL

E{EMA NVMe-oF, “IRAFFIEAM AR BET. XA EEEETHEEN
NVMe. TCP #1 RDMA, LAFJLT7TRINEIE ENZERZE] NVMe B1T.

ALY

17.2.1 ZEGSTER
E(FH NVMe-oF, FEZZE nvme e 1T R, 15 zypper & 2T A

> sudo zypper in nvme-cli

£ nvme --help AJ5IHFAIEATANFH<S, FHIHEMHT nvme FiiSHFM T, H1Tman
nvme-SUBCOMMAND RIEFEXBIFMIT, 0, BEESE discover FanSBIFMBL, BFHIT

man nvme-discover,
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17.2.2 A3 NVMe-oF BER
51|t NVMe-oF BAT_ EBIETF NVMe FE4, BEEG & IITHISSHHHIARS D,

> sudo nvme discover -t TRANSPORT -a DISCOVERY CONTROLLER ADDRESS -s SERVICE ID

¥ TRANSPORT BN KEEWIEMA: Loop. rdma. tcp I fco ¥

DISCOVERY CONTROLLER ADDRESS &#ty&kIiTHsgay#itt, %+ RDMAFI TCP, Lhith
HER/ R IPv4 Hidlk, 3§ SERVICE ID BiRAFHARS ID. MNRRSET IP (5170 RDMA 5
TCP) , MIARS IDIEEHOS, WFHFEE, FRERMIRS D,

NVMe EHR LB IENENEENTRA,

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

XF FC, HRFIA0TRRrR:

> sudo nvme discover --transport=fc \
--traddr=nn-0x201700a09890f5bf:pn-0x201900a09890f5bf \
--host-traddr=nn-0x200000109b579ef6:pn-0x100000109b579ef6

EXAT, 52 man nvme-discover,

17.2.3 &E1ZEE| NVMe-oF BHR
1950 NVMe F & 4[5, EJLIfER nvme connect S5<FKiEEE.,

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

¥ TRANSPORT Bt A EEEFmIEA: Loop. rdma. tcp 3 fco ¥

DISCOVERY CONTROLLER ADDRESS E#tJy&kI<Hlggaytitt, %3 RDMAF] TCP, Ltith
HERW 2 IPv4 #itlb, R SERVICE ID BiufEHiARss ID. WIRARSET IP (51401 RDMA 5%,
TCP) , Mtk ID $8EMWO S, & SUBSYSTEM NON B A Men S BIMFFEF RS NVMe
FREZFF. NQN 2 NVMe FRERFR (NVMe Qualified Name) 9485, NQN 47—,
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i

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

XF FC, HRFIUITFR:

> sudo nvme connect --transport=fc \
--traddr=nn-0x201700a09890f5bf:pn-0x201900a09890f5bf \
--host-traddr=nn-0x200000109b579ef6:pn-0x100000109b579ef6 \
--ngn=nqn.2014-08.0rg.nvmexpress:uuid:la9e23dd-466e-45ca-9f43-
a29aaf47cb21

2#&, {FH nvme connect-all EZIAIMWFAERZMTIE,. BXa%E%E, 1551 nan

nvme-connect #1 man nvme-connect-all,

MREERFEK, NVMe FREAAREIXEFEIZ—ELMTE, ZAEH nvme connect &<
B9 ctrl-loss-tmo BIENX, EXEEETE] (BRINME 600s) IfE, EEMRIZBEFFHBEIIRE

(XERS) NLEE. BABERT, [ﬁﬁ):ALX 1%%‘%}1%6(#%4“ XMITHBERRTS
8, AL, EIVIEE ctrl-loss-tmo &, £ NVMe FRATLRFIMIFEZAENEE, 7
I, \EETUTHS:

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

E{H NVMe over Fabric FRAES I SHATR, BEENVILEIE— /etc/nvme/
discovery.conf X, HEEHRBEEIEL discover mLHWBE (BBNE 17227
“EILNVMe-oF HART ) o B30, WMNREIZITEIRER discover 57

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

5% discover m<HSERMEl /etc/nvme/discovery. conf X

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

SREB A nvmf-autoconnect IR :

> sudo systemctl enable nvmf-autoconnect.service
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1724 ZREiZ

NVMe A ZBEZRINGTFBARS. MREEHBITRIKERIRE T CMICEDT, N NVMe
HEVASRE NVMe IREhERIRF N S HRIZIRE-

BEEZRE, TAUERUTHS:

ERZRE

nvme list-subsys
FENZ RIZIZENHR/o

multipath -11
LR BRAIRN, AIET NVMe ZRIFIEEF. 1FieE, BFEESH enable foreign
RIMA BEERZn <. BXAT, FSM E 18.13 77 “Hixm” .

nvme-core.multipath=N
SEN5ISESERINZETEY, B2 A NVMe A Z K.

17.3 i&E NVMe-oF Bfx

17.3.1 REGRIITEP iR
EFE NVMe-oF BfR, EEZRE nvmetcli <17 E, 5 zypper REZTA:
> sudo zypper in nvmetcli

SR LIE R nvmetcli BRI, MIHEA hitps://git.infradead.org/users/hch/

nvmetcli.git/blob_plain/HEAD:/Documentation/nvmetcli.txt @,

17.3.2 BEEDE

TERIEEAHENAIRE NVMe-oF BT,
ECEFMENEENT, €8 cd LS. £A s AIZIHENR, ERILIER create 812
AR,
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1. B nvmetcli XEYS:

> sudo nvmetcli

2. GIEHIHA:

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

o- referrals

0- subsystems

3. B NVMe FHR%:

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

ngn.2014-08.o0rg.nvmexpress:NVMf:uuid: c36f2c23-354d-416c-95de-f2b8ec353a82/
(nvmetcli)> 1s
0- ngn.2014-08.0rg.nvmexpress:NVMf:uuid:c36f2c23-354d-416¢c-95de-
f2b8ec353a82

o- allowed hosts

0- namespaces

4. BIEMEIRI=(E, HEHPIRE NVMe 8!

(nvmetcli)> cd namespaces

(nvmetcli)> create 1

(nvmetcli)> cd 1

(nvmetcli)> set device path=/dev/nvmeOnl

Parameter path is now '/dev/nvmeOnl'.

5. ERLRItZIZIR=IE:

(nvmetcli)> cd ..
(nvmetcli)> enable
The Namespace has been enabled.
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6. EREIERRIR=IE:

(nvmetcli)> cd ..
(nvmetcli)> 1s
0- nqn.2014-08.0rg.nvmexpress:NVMf:uuid:c36f2c23-354d-416¢-95de-
f2b8ec353a82
0- allowed hosts
0- namespaces
o- 1

1. RTFFIBEENERZFRR. REEREWIEPA AT,

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

HE, AURARTFRENENEILER:

(nvmetcli)> cd
ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2h8ec353a82/
allowed_hosts/

(nvmetcli)> create hostnqgn

8. FIHBIBRIFIE R

(nvmetcli)> ecd /
(nvmetcli)> 1s
o- /
o- hosts
0- ports
| o- 1
| o- referrals
| 0- subsystems
0- subsystems
0- ngn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416¢c-95de-
f2b8ec353a82
0- allowed hosts
0- namespaces
o- 1
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9. {EB+rel@E TCP &M, /7 RDMA £ trtype=rdma:

(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'.

Parameter trsvcid is now '4420'.

Parameter traddr is now '10.0.0.3"'.

&, EEREIChEEfER:
(nvmetcli)> cd ports/1l/

(nvmetcli)> set addr adrfam=fc trtype=fc
traddr=nn-0x1000000044001123: pn-0x2000000055001123 trsvcid=none

10. BFASEEIZIRO:
(nvmetcli)> cd /ports/1l/subsystems

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

WTE, BJLUER dmesg R ZIGOSEERH:
# dmesg

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

17.3.3 &ipMiREBirEicE
AIEFALU R AT JSON Xt iRz B TR E:

> sudo nvmetcli
(nvmetcli)> saveconfig nvme-target-backup.json

BMEEE, BER:

(nvmetcli)> restore nvme-target-backup.json
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B LR RIECE -

(nvmetcli)> clear

17.4 BT ECE

17.4.1 #hR

BLEEHREERANEESEER T BNEUTENRNE, BECESEMER TR
IR N A,

17.4.2 Broadcom

NRITFEARZE Broadcom Emulex LightPulse #¢4Fi&i& SCSI IXEhi2Re, 157 BARumAM £
F79 lpfc BRAMAZECESE

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

8% Broadcom EA02E B4 AIRR A=/ g 11.4.204.33, LEIh, T EHRFLE T R2HhR nvme -
cli. nvmetcli FHN#%,

ERAYh@EEmRO{E/N NVMe B15, FEFIMLE—MERSE: pfc_enable nvmet=
COMMA SEPARATED WWPNS, iEMINTHEBIE 0x B WWPN, a0

lpfc_enable nvmet=0x2000000055001122,0x2000000055003344, RFLERE BT
BERXECEYIHR WWPN, Bl ter@iEim ORCE /I B ARek & ittin.

17.4.3 Marvell

QLE269x #1 QLE27xx i&EFT 28 L&#B2#F FC-NVMe, Marvell® QLogic® QLA2xxx YE4F @B IREHE
FHERiA=B R FC-NVMe 2§,

i3I NVMe EREREA, BIEITTUT®<!
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> cat /sys/module/qla2xxx/parameters/ql2xnvmeenable

yﬂ%mﬂ_? 1: )n\U%:ZH_T NVMe E:EIFH; E/—J__\ 0 ;EH_T NVMe El:i—kj_ifﬁﬁo
AR, KEUTHSHEE, HF Marvell EEc2sEHRIRRATET 8.08.204:

> cat /sys/class/scsi host/host0/fw version

&G, WFREZREEHT SUSE Linux Enterprise Server FIEHThR nvme -

—_—

cli. QConvergeConsoleCLI #lR#%. 0, ErILLETT

# zypper lu && zypper pchk

KIoEBFHMHT -
BXRRZENELZAT, ESETH Marvell BFR1EETH FC-NVMe 353

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

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

17.5 &3 NVMe-oF over TCP 5| &

R#E {NVM Express® Boot Specification 1.0) (NVM Express® 5|S#5E 1.0) (https://
nvmexpress.org/wp-content/uploads/NVM-Express-Boot-Specification-2022.11.15-
Ratified.pdf) 72 B9ER, SLES @it TCP I NVMe-oF 5|F.

AI LA UEFI $i5 | SR HITRLE, URIASIniZZEARS 2312 NVMe-oF over TCP &1,
HERXLEEZHTER. F5ISHIERLE—ACPI R (Bl NVMe 5|SEHZE [NBFT]) 3K
EERATSISH NVMe-oF WEREEE R, BRIERASTEHENS I SMEMERLLRFIZE ML
NVMe-oF %, LURIRRXHRSA,

1751 RHEXK

EiEid NVMe-oF over TCP 5|18 &%, MAIHE M TEXK:
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https://nvmexpress.org/wp-content/uploads/NVM-Express-Boot-Specification-2022.11.15-Ratified.pdf

e SLES15 SP7 s EE 5 hRA,
o 3 NVMe-oF over TCP BY SAN 72f&pE5!

o FRE 1@ 1d NVMe-oF over TCP 5| SH BIOS NENERL, ES0BHHNETRES
Sk IhEE, BrEiIRE UEFI FAaXZ#FEE NVMe-oF over TCP 5|5,

17.5.2 =i
Ei@mid TCP EF NVMe-oF &% SLES, BHITUTHE:

1. ERENARSRY UEF IKERBECERES|IFIEIMN NVMe-oF E%. BF, BEELK
BWLE (A 1P ik, MXZF) 1 NVMe-oF BAx (RA2 IP #itik. F&RZ NQN &I
NQN) o IEEEHARENECE R, BN B A sES iR IR NIZiZEIE BIOS E2
BN R BEEMENEERRLRIESER.

2. % (EEIEmE) PR EERE.

3. FREAEFENREREBNRATE, BXHEREMEFENS|ISSEIE NVMe-oF
over TCP EBAZE,

4. W BIOS ECEIEHE, YaST RV 7 XINEHER £/~ BIOS FEENFRLASHH
NVMe =B, EfTEERA NVMe ig&, ERFRFH tcp RRigEET TCP L&
B, AXLERTE LRERERS (IR EFI 5IFOKMIRXMARS)

5. AR,

TG, RN Z=BEEE NVMe-oF over TCP 51F. NRALKKLESIS, HEE BIOSIRE
REEMLE T 5ISMAR.
BTF5I1SNMEEOR A nbft0. nbftl, fitEHE, BIREVEX NVMe-oF 5|FRIER, BT

TUTS<:

# nvme nbft show

176 EZEER

BX nvme i L BINEENE ST, i5E%E nvme nvme-help,
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TEMFHERME T NVMe F NVMe-oF BIEZAA4E:
e https://nvmexpress.org/a
e https://www.nvmexpress.org/wp-content/uploads/NVMe_Over_Fabrics.pdf #

e https://storpool.com/blog/demystifying-what-is-nvmeof &
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18 EBIEIRBEMZEREZE /O

AEMTAWMFAER SR /0 (MPIO) REEARSS S8 MIRF M1 &8 Z IR IZHISR B RE A
T8

18.1 THEZEKZI/O

ZHRERRSBEES MNIERE (XERFERS BRI LSE RN EFHEEH S
zia) HRE—YIESEERF L ERINRIEES], BEREICLH@IE (FC) 80 iSCSI SAN IR
o

Linux W ZEREFRHEERTE, HAUBS MEhERREHARTE, YZREEEEHEER
Z178, EBEMRBMIRIKEERRIE, FERE /0 UREER,

SR MERREIRMERHEES, ERHNEEREAFNRERHTEES. SHHEEN
BB REFEMMASLIN,

18.1.1 ZERIEARIE

=%
BETSHEMNSNEWER (ITH2R) BEfRE, NEFIRRME SAN FiExziE. FhE
FEFEE A& RAID MIBERBINREH XIF ST —HLK, Eob/moh (ERE) M
Enp/E) (AETHE) FERIINEEREXH, XEMRMAEFE, Bl 2N
TURE PR S R BR IR A AN I RS S B4 R 1B o

EN. ENRE
J&1T SUSE Linux Enterprise Server 893841, 78 UFfEETINEFiHRS,

ZHRERY. SKREFLE
—AREFIRE. EAREEET LNERES, RENRERNEMRIZE.

BiFieE
ZERIZIREIRIBL SR, BER—1 SCSI 18&. BTRIEREARENITBENSEIMEFES
ZBRME—iEE, a0, KB iSCSI ZIERTEIBRTT
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WWID
“SIKM—IRIAR” o multipath-tools &1ER WWID REERISEHLREISZEAE
—NZREFRE R, WWID XS EEENRFBIMXSHF (F5RE 1812 T “ZRKREE
BEZFAMWWID” ) &

uevent. udev EHf¥
ARZAZIXEI AR TEHE udev FRAFAGMIEBMEHS, TR0, EREFHELEEHE
Y4 RY uevent,

IRERAIERF
Linux A% AT RIZEIMRISERIEL, HIRFIKER /0 REREERZIRERIZ
& IREMSGIAILUES, KEMEIEFLUBINEMHES (BN “KERFEFE
#7 = “dmEH" ) o

initramfs
118 RAM X &%, BTFHAERR, Wwifh “9tE RAMEE” (initrd) (BEI (EIFiE
) ,$E16E “SIRIEEN ,FE16.1T “KNiE ) o

ALUA
“FEXFRIBIEERTTIAR]” , B SCSI g SCSI-3 5I NI, FiEER LUBEE S im0
8], XEHAYMDEEERERS CEzp. FHF) HNOAR, ALUAEXTBTESR
i 28 R BURZS LAK BB 2 2B IRZSHY SCSI 85 24F SCSI I A Z &M T i@ E th 3+
ALUA.

18.2 HE(FZFF

ZIRIZIXEIFEFHA T A RI7E SUSE Linux Enterprise Server XiFMFR AR REW LEAH, 1Y
TXRBAREFERTF T LASHZIRLZRENFEES, REFEEIIHNEIREE
CHZREEETH, FEEHNENEEXEUBERTEWREILE,

18.2.1 ZERIFEI: KFHIREIIERFF] NVMe

Linux RBYESERA L RIZSLIERIRSMRNAEFES. X SCSHEBEFASHIRERE, 8
BREF ZRERHE—AANKIL. KRERNEFZBREABRSHEEEMREE,
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Linux NVM Express (NVMe) Rz FRRENZPREESLI T ZRFNEE, XSS A] LAFER
NVMe i&& (BEBERRENIRRIEE) WItEHFHE. £ NVMe ZRERFTERAFTIE
Ak, M SLE 15 F4, BN ZRE—EHZ NVMe ZRIFZIGENIINEE, BXAT, BE20
F17.24% “ZERE .

KEFNBGEMFIEFZRENREAFPTEIAMS multipath-tools, multipath-tools
EXEE NVMe ZRRFIBEERZR (BSIE 18.13 7 “HiEm” ) .

18.2.2 W ZHIEHFAFES] B ahiail

RERNEFLZHRER—TEARAR, ZREFREQNIAZRAZQEL (B30 SCSI) 1%
&, ARRKEREAEMEZ MEIRKETIRNE—NENARRE “BE" , MARERAR
AR

multipath-tools M EIRMEN BN~ mBALNEERET SiRMT SMARFE~ @AY
RNEEBEMIAE. BFERERITFEMTRIREA XS REHNERN Linux ZRIZEERM T A
Z:SEESS

MREFEXNEFEEFINNEEENAEN, 52[HE 1887 "ZREEE"

O == XTHREBRHRMENRESH
multipath-tools AIFSFMEEFIRMAETIR. LEFETREFELETIEHFE
A ZEFEERNHYEEER dn-multipath MK T %= M, BAEREZENEIA
BIE RN~ m A dm-multipath, B XFHEXMIER, HIRAERHRIGHNE
XiHo

18.2.3 FERTEETFAERFRIFERS

NFREEERET, FRETHABST M —FRERERBESZ—FREIE, AFEREMRIFF
TEREIROIE G %, XA S G ER Linux RZFRVESGLIERFSEI. #= SCSI
TFBFESSZHS SCSITRERENX R “JEXFRZERTTIAN (ALUA) BBAFLERF. BRALUAZ
4b, SLE R#ZEEE Netapp E &%/ (RDAC). Dell/EMC CLARiiON CX F55|&FIFN HP {447
AUBE L IERR R
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M Linux R#% 4.4 7148, Linux RIZE BaiNEIRZ 0 (BEFE 25 ALUA B9RES) B9
B RERERF, H—RERZERVENISENMEIRFLRIEREFIRER, multipath-tools
R EILEEINEEXFRARBCLEKR, —EREOEREFXEKIALEIRE, A6k
BEX,

18.3 #M¥IZEF

LMK ZERIZ /0 FRRFE, IFEAARTIRIEN,

18.3.1 FoiRFMH

° BFZRESENFHEETISTNZIFEZRE. BXFMAER, HENE 1827 "BEHZ
5o

o (REERRSFBHH NS LSEBMIREFHEILEF R TS EITHIBR 2 BFEE MIERRE
i, THRERLREZRIZ.

o WFRLEFMET, HNBRERB SNSRI UEEZMAETWIENZERENZ K
2o EXMBRT, ERERENBHXTAXEIREEZRZAIRA,

o SEREMEIFRRERZREIZN, SRIEETVIRSB[IFERITF, LREREHNSE
12, BREEIRAGEM Guest iTE.

18.3.2 ZHRIFLRAKH

BATEIRISEHRIBES RX HLELE, £ 1847 “E2ZEEZRS %% SUSE Linux
Enterprise Server” MR T LB ZFNFACIERENIEE,

18.3.2.1 MRXHRF(UTZEZ L (SAN-boot)

BXHRAMTZHRFIGE L. MFER SAN EET RN LA RS S, —RESMLtt. F
tXRRG L, FEFSHREAEETHEIS, HELRTE initramfs AEAZERZ.
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18.3.2.2 MRXHRFTAMEE E

WXt (AR BEREMEEXARS) UT4tEfEigEs, fll, UTFEEEERD
SATA W& E A4 RAID £, (BRAFINEZEAZIRIZ SAN FHETE R F RS, AILLET
ZMHARENGNEEXMARSRE:

AR IR E SIRE
FrERRigE (BESHEE) BRSREMGHN—ED. REERETNRE—FRIZHN
PRRZERIZIRES, WNREMER YaST #ITVRARLREHEEA T ZHE, WEZIE
B

BB HIRE S REZI
FUERES, ZERIEFNEERTE initramfs ALIL, BRIGHBHHRFELZREZH (BS
% 18.11.1 % “multipath.conf A blacklist #9” ) . T2 18.1 “REFN
REEZRZEE NMRTNEEELLRE,

£ initramfs PEAZKREIF
WRTEFEH YaST #HITVIRRALRERERBAZREZE, WSRBIISE, XMEEERY
ffz55; BEEMAEMETZ—,

18.3.3 HMIEEIEMES

fEA% =7 SAN [ESIE BT ASEFHEEFINAR REXLIZZERE, FRESEEIEN.
RIEM I EHRECE TSI,

B IEEEITRENRRMNNEMGE, EEENZENEN, pTaeRE2EHMAM SCSI BinH
EEN LEMEEZRRGR, BBNE 18146 T "EAES|SHIER FEEmLEE" .

Q iixE: =i
ERLEHENT £, FHEETBIFMEMEREIERE, —MMEREEDIN, T—1=E
FETHY, HEIREHIE, MNREEREDRNTFELIERE, MeTsEiAZIFAFRA LUN,
& BAKE TXL LUN, BERRIARENNSRE /0 8%,
NR—PHEEFEFIE SN FMELIESS, IBHMR SAN IR EEZEIEEAIRRY LUN FrE
ENESFEREUSE SN
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18.3.4 IXf4 RAID 18 ZRVTFfE R

ZRIZETE SCS| MEFEAEFMSENTNRREN. EZEEFHEERD, SRERAZMUTR
B, HEfttlR (BIa0%fF RAID. ZIEEEIE. RIREMEE) HHEZRIEZL, Ak, ¥FA
BEZ /0 BREUKRZRTHRM RAID NEMEE, DI XKBEENXFTEZRE, ART
REZ X I E T RAID 185

18.3.5 =EARAMRBREE
HEGHEERNSTAMRRARZRETES I TR LNZRERSET. BEREIM TR LN/
etc/multipath.conf XHHPHNEREREEENMEFEPREF X
MRZERFSEEMESEPNZMEER, BXAT, EESRE 18127 “"ZHREFIEEAN
FWWID”

BT LAN B8 EN 2B EFIRIZE (DRBD) SR AR A REZREINEM 51T,
HMFEEZA /0 BEHEEITXITE DRDB R A BFERANEMEE, BALRZIGHRE
NZF%RE, BECE DRBD.

REZRERSAKBTERREZEELIERVBEERG (FIWIEE sbd B pacemaker) —EEfFER
BRIATREIMID BXRIFMER, IBBNE 18927 “EBFElRSE LHPAER"

18.4 EZHIZZRLG _EREE SUSE Linux Enterprise
Server

EE0E S RIZFEHM RS EL%E SUSE Linux Enterprise Server B, AEBISEIIHLES
o

18.4.1 TERERZBIIKENBRTRE

EOlRE R BESMEE FHITRE, MAKLEEEMNEMEREE, UWEHEBERKZEE SAN
RERIBIRSG, ELHERT, REBGEESRERREL—E#HTT, TREEE, BA
2% multipath-tools, B2 systemd fRS3 multipathd.service, &4
%5 18.3.2.2 1 “IRXHRFMFAMEE L™ B initramfs PR % EREFTRHITEC
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B, 0 SAN iEftal, B EEBRAFRBI multipathd. service, FTEINIE /etc/
multipath.conf FARIEELIE blacklist I (FEBIE 18.11.1 7 “multipath.conf
By blacklist #4927 ) o

18.4.2 THEERTZBEIIRENBERTRE

NRELRENESHRFZIREEZIRR, YaST NEIXEIRE, HEHENDXMERFIZRE
HEMENERENERAZREZ,

RO TEH S REEF.
BETERASRE?

MREFELRTEOPIEE ‘B (FENALL) , RERIRERE 18417 “TEREEZEE
EENELTZE FR#T. TOXMER, E7ER/RETHEEE A2 RN —ER 57 RYI%
%o

MBEEZRFZUBTHEOREE “” , multipathd BEREREEIT. F2EIREHRME
/etc/multipath.conf By blacklist Z853, Hitt, FERXXIEEF, FrE SCSI M DASD
& (BEAMEE) BEETNEZRERIRE. TG, FiE SCSI Ml DASD & HMRHRE LRI
& (W% 1832171 “BMHRSITZEE L (SAN-boot)” HETR)

312 18.1 | REEMWREBZASRE

IEERREEH AL RESHBE L, AERKBEBAT ZKE, UERRENEL
FEREL, BEERERRE 183227 "EXAFRGUITAMEE L7 By “HH
HEAIFEZREZIN IRRE RS

1. BEENRY, LERIEAMIRIZERN /dev/mapper/. .. 51A, FRENMNBiRAERE
TBEZRIEMHEHNAEMSIA (BB 181247 “SIHZRIZME” ) . MR
U TFeskikEI51A, BLENAEN:

> sudo grep -rl /dev/mapper/ /etc
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2. )#El dracut B9 by -uuid KRAIREHRE (BBWE 18.7.4.27 “initramfs kA%
FHHRIR )

> echo 'persistent policy="by-uuid"' | \

sudo tee /etc/dracut.conf.d/10-persistent-policy.conf

3. HBERIZERI WWID:

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

SR EFRERFIGERE WWID MIHNE/~mER. EFaEiRs RIS (tkkk
79 ServeRAID i&#) Hid T WWID,

4, FERENINIFER WWID £ /etc/multipath. conf FRIE—BRZHEIM (5
M5 18.11.17 “multipath.conf Ry blacklist #4937 ) o ERSCAER XL
®RE:
blacklist {

wwid 3600605b009e7ed501f0e45370aaeb77f

5. EWME initramfs:

> sudo dracut -f

6. B5|F. EBHNRENERIESRIERBESS.

18.5 HEZHIZRG LEMSLE

BANEM AL, GRILUR (HRdEm) ,$ 558 “BAAR PARRIF
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RFNBNEFNSIESSE 1847 “EZHEZRY ELE SUSE Linux Enterprise Server” Bk
HEeMTER M. RFZE blacklist, FHt, MRAFAFEBRAZERRE, REEBETNZ
KBRIEE, IFTEEAEZKRRFILE, Ydracut EEFMIETE initramfs B, ©&E!
NFEERSESISERZLBINAR, BBIE 18.7.42 7 “initramfs Rk AIEENHE
PR F5E 18.12.4 75 “SIAZEREME

18.6 ZRIFEETA

SUSE Linux Enterprise Server PR ZEREZIFETF Linux RIZBYIE & METIERF Z BRI EIR KR

multipath-tools AR ZERHEE,

WA SRR INAERISEIREGIIEF 20812 (DM-MP) HEIRAME, BXAT, B2 £ 18617
“UEEMHNTERZBREER

multipath-tools fl kpartx MEEIRET AFRIEEsHEFAIMPENTRE, XETA

BHE:

multipathd
AT RBEMNNESRERSNTIRE, URARSHPEFHBENNHSITER R,
BEBNE 18.6.2T “multipathd SFIFIERE" o

multipath
RATFHRITZREZEENGSITIR, 55I% 18637 “multipath &<” o

kpartx
BATFEESZRFRFEEN “OK” NGaSITIE, B80E 18731 “ZREFRELNS
X# kpartx” .

mpathpersist
FAFEE SCSIKARBHNGMLITLR, BEEME 18647 “SCSI KALREA

mpathpersist” ,

202 ZHRIFEIET A | SLES 15 SP7



18.6.1 IKEIREIIZF ZERIZIRIR

B ZMETIZF 2812 (DM-MP) #&1R dm-multipath. ko 79 Linux {2t T @A SRR THEE, DM-
MPIO 2 SUSE Linux Enterprise Server Hi&FF SCSI #1 DASD i & B AL BIZMRA R,
E‘miﬁﬁﬁﬂ: NVMe i}i%o

Q ix&E: % DM-MP BF NVMe I8
M SUSE Linux Enterprise Server 15 748, #i¥J3 NVMe ERR4E NVMe ZH1E (38
BOE 18217 “ZEELIL: GEMEIEE NVMe” ) , FERINRERZINE.
EZAFESE NVMe ZEREHNBISEMHNIEF ZHE (FEINL) , BERARZSHK

nvme-core.multipath=0 5|5,

IRERGIEF SR IZIRR AT R LU R ESS
o EECHERZANNZ MR LD EC R E,

o FREIRFIRE LM /0 HiR, ARXERETFCHLERE, XFERFZRAENRIEI/
Oo

o HEMBRRAPRIFEBRREERWETIRERZAE,
o WNRFAIBRRIZERRI, MEZERFIRE ERYI/0 KIKMEHEA, BEIURATEE,

IAMMESSH multipath-tools MG EHRHNAFTEIAAHLE, MARHIKERNIEFZREZ
TRIRGAIE :

o AMARF—FHLKENAERRZNRE, AETXEREHASSHRERS,
o BEAAHEMBEERNBRZILERESIREH,

o FrpiriRiRIR B R D ISR ERH LA,

o BIFRIZIREHRINA SRR,

o REMSGIEFZRERRKREHRS TEAINKEMEERF R .

Bxmultipath-tools MHBHBZAHMGNAT, BENE 18627 “multipathd 712
F o
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Q iFE: REWRRRIEKEE
DM-MPIO i B IR EHRIZHHMIZE, MARIRERZNKIE, HINREAER. F—M
iR uE B TR, Flanssl.

18.6.2 multipathd sFiFiEF

multipathd 23 Linux REMRNEFZREFZGETHNREEND. ILTFiFrEFEERET
systemd ARS3 multipathd.service 3R/Ezh (GFEWRE 18.7.1 7 “EH. BaiflElLZEE
RS ) o
multipathd AIMBLA TS (HP—LESKBTEE) -

o BEIEY, HWIMERFIEEHIZERBONEIAYIZE 2L BEZMET,

o I8 vevent MIREMPIEF M, RIEFEETSZRIZMFRRNNREFRZMRS, HE
iR ERe S B RO S 11 F.

o AIFHVERIZIR SIS IR B FARET

o EEINERFIREUMENHE, FUREHRENRE, WETENMEEENERSATE
il

° WNRFAIBRIZEALERIE, multipathd FEMSTAN, SHNERIREGILETHREIHRAMED
FiLEHBA LS E B —FRAdal,

o MIERIFREENR, FREFEVIMRZAIFRIEZENIH,

o MHARRIZRY “WFR” K&, MISEBRFRSEERBITMIEERIZTZEREZ NN
RELEFPIRNTTo

o RMPFRZIGFEM SCSIKAREEH (MNMREEE) . EENE 18647 “SCSI KARE
#0 mpathpersist” .

nultipathd FAZYHSTELE, BHETERHS KL EIEETHTIER RN
i, BTATERF LR SH—BENT:

> sudo multipathd COMMAND
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)4
> sudo multipathd -k'COMMAND'
tEFPRER R RAIER ERT TIETT, RITFEREZ N EEGT:

> sudo multipathd -k

@ 3 multipath 1 multipathd BIIMEA R
% multipathd m<EAEEMAI multipath 65<, %0, multipathd show
topology HEFS multipath -1l 4EE, MENEZEFITETF, multipathd 5=
FHIEEIEIT multipathd STIFEERBIAIZPIRE, M multipath NI@EEMAZA 1/
O BREREUE B
MR LZRETIPEFEEIE!T, BITEINER multipathd S SHRFAHITER. &
W, ZFIFEFRERIRIREEHME R, EELEERT, ZTFIFEFEERRE
KERBUENANER, MRENFIEESITFIFER, nultipath SEFELLRTEE
moRMPCRIER S (FIMISEERFRIFTERSY) ZRE multipathd,

TEHHNFIRNABT EAHB multipathd 5%

show topology
SRR RIMNIE Y. BENE 18.14.2 71 “FLZE I/OKE”

show paths
EREEERBRRILE,

show paths format "FORMAT STRING"
FERARAFERNRERYAE AR IEE. FH show wildcards A EEZIFHEIR
BERT 5K,

show maps
ETREAEERMS %,

show maps format FORMAT STRING
FERARAFRBERLATEERMENIEE. F show wildcards AIEE RN
BARF %o
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show config local
£ multipathd HelEEERNEE,

reconfigure
EIMEEECEX M. ENAEILE, HEROSEMRYN., XEX LERTFERFD
multipathd, B/ MEMEREFZVER FEEENR. FMITmultipath.conf(5)
IR T XEED, reconfigure aa¥ REEMMEAREMA N L E B XA IS S
EaRHIERMEE 1 RETIEE, AFEA reconfigure all (M SUSE Linux Enterprise
Server 15 SP4 FiatRft; EUETRMRZAS L, reconfigure R EFMEBENIRET) o

del map MAP DEVICE NAME
BCHERE HMIFRLE ERIIRETGE M E DX, MAP DEVICE NAME el ARiGET B (0
dm-0) . WWID Z¢PRES R WNRIZIKEFIEEFERD, NiZHSEEKK,

switchgroup map MAP DEVICE NAME group N
THREIZRS| (M 1FH8) NEERFNREFLE, W TFEEFoERSNmRS, XREA
(BZIE 1891 “EEMFERTE. HAKHIREOERIREE" ) .

Al LUE A EAMtar S RIE R ERES. BRNERANMNIIE, EXFAER, /7S
Jmultipathd(8).

18.6.3 multipath &<

REZBRRNAIDIEE TIERBEI5EMFAHE multipathd 28, E{A{ER multipath K
HITRLEEREES, THRERET LN SR ZERG:
multipath
MR FIEFHEEILEINE Z MY,
multipath -d
EMAF multipath, BERGEFEEMES ( LE1T )
multipath DEVICENAME
AeENFENZER1IZI1%E. DEVICENAME al LAERIRE T =B TR (/dev/sdb) 8¢
major:minor t8XAVIZE RS KIEEHRRKFIEF. HE, OIS ZREFRGTH
WWID 3% #Fo
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multipath -f DEVICENAME
ECHERE ( “FIFET” ) ENZREME RESXMET, NRZMSNSHEE N DX IEEFER
i, ZHSRBakK, BX DEVICENAME MEIEEE, B L,

multipath -F
BUHECE ( “RIF” ) FrEZREMFNRES XM, NRXLEMESIEEERP, ZFS
Bk,

multipath -1l

ETFE SR ENZRFZIREIRSHRTN, ESRE 18.142 1 “HRZRE /0K
multipath -l DEVICENAME

ETREZBRFZIREFNIRES. BX DEVICENAME BRIgEE, EEN L

multipath -t
ETASEGRIEINZRIFELE, BXEESHNAT, BEER
multipath.conf(5),

multipath -T
I7gES multipath -t s, ERERS FEN LN BIREH ITACRYEEF I,

I - v ITHE AR EIEE, RIHMNESES /etc/multipath. conf HfY verbosity it
W, IEENE 18.13 77 “HthiZm”

18.6.4 SCSIKAfREH mpathpersist

mpathpersist SLARERF BT ERIGERNERF ZHRIFIREF LR SCSIXARE. KARZEA
FAXRYFERY SCSI &KiCiwifAin SCSI BIERTT, EERIFLEFR, BANALESHWAE I_TTH
= (BR) FRERNGEEER, &, T—aBRERE L IRRESSHHEMBERLE /0%
%o

BItEMAZRFES /etc/multipath. conf X4HY reservation key BMECSEARTLAL
B SCSIEHFHIKARE, HANHIGE T HEDE, multipathd SFFEFFSKERLZIN
BEHENBANEERINKARSE,

EA LS ZEMEARINEI multipath. conf By defaults 8{ multipaths 4. #40:
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multipaths {
multipath {
wwid 3600140508dbcf02ach448188d73ec97d
alias yellow
reservation key 0x123abc

MERTFRABIENFIE mpath I&&I&E reservation key 2#kf5, f/H multipathd
reconfigure EFMEHECE,

Q #E: #H “reservation key file”
WREmultipath.conf By defaults BB T {E reservation key
file, MATLAfEFE mpathpersist UshESHREXMH /etc/multipath/prkeys A
BIRRBEH.

X BB L BRI MET AR A RE RN . M SUSE Linux Enterprise Server 12 SP4
FHART AR XM %,

fFERA®< mpathpersist AIZE IR E AR SCSIIFFAMBIZRIZMETFIKAFRE, BXHA
T, BESIFMBI mpathpersist(8), <LITIETIS sg3 utils B sg_persist B
EMR. sg_persist(8) FMTUFLRRE T ETHIE

EUTRBIR, DEVICE RMIKEMITIEF ZERFI&E, B0 /dev/mapper/mpatha, LA TFdp
LERKET—REIY, UEFRE. B RmEe] S RANENFE, HIi0 mpathpersist
-0GS 123abc DEVICE,

mpathpersist --in --read-keys DEVICE
RN ENE MR B ER.

mpathpersist --in --read-reservation DEVICE
ErgEillEaERE,

mpathpersist --out --register --param-sark=123abc DEVICE
MgEFM—TMREZH. XSAENLENRE |_LTHTR (BEFRE) FMIFREEHR.
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mpathpersist --out --reserve --param-rk=123abc --prout-type=5 DEVICE
ERLIEMNBERNLECELES ( “BEEAN-XREME" ) RE.

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

R ERIRE 5 (RE,

mpathpersist --out --register-ignore --param-sark=0 DEVICE

Mg EFRIERIARREE R,

18.7 XN ZRIZEERS

18.7.1 BRA. BMEFELZRERS
B AW SBERSES I SNEH, BETATHS:

> sudo systemctl enable multipathd
BEEEETNRSTFHRHLES, FRA:

> sudo systemctl start multipathd
BERDHLES, FRA:

> sudo systemctl restart multipathd

ERZHERTAFEERZRS. EEREMIL multipathd EFMEHESE, 1BIE1T:

> sudo systemctl reload multipathd
BREZRSIRES, BRI
> sudo systemctl status multipathd

BEIEYMIIEFHZRIZRS, HEBT:

> sudo systemctl stop multipathd multipathd.socket

FLRSFAIERIEN SRR, BARKERNBRS, BizTUTa<:
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> sudo multipath -F

& B multipathd. service RIFABRARS
HATBBZULIUALIE nultipathd . service RIBHERARES, HilEERESKER
RS LET, BAZIRS LIS systend WEETHENG, BRITRRINEKHT
ZHEl, MBRARIRS, RATESISHIEEFLIEESRER,

Q EE: 2EERR
MREREELEU LREENER TRERALZRRE, INRAERBE=FLRERY, &
PITUUTIRME. MRAKFAFEREZRFGENEREESIBE B8N 1815210 "7
%&SI AR ) .
ENHBERZSFIISEAZRRE, BERRNZSE nultipath=0ff, XEFMWESIT
HARLZM initramfs (EXMBERTABEENE) .
EXARA multipathd iRSS, FEHASTEHERSASISHNBE, BEITUTHS:!

> sudo systemctl disable multipathd multipathd.socket

> sudo dracut --force --omit multipath

(BE2ABRZRERSE, HBEEMRE initramfs, FHEE 18747 "7

initramfs @& o )
MREBHRFERPLEZSRFIEE (BMERFHEITmultipath i) , BFEEHE
initramfs Z &, FLLTFILITARME] /etc/multipath. conf B9KRE:

blacklist {
wwid . *

18.7.2 X ZEETHESR SAN IKE

FCE SAN IREHIZERIZ 1/0 21, BIRBERITIUATRIEAES SAN I85!
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o ERMNETAARE SAN FIRERXI,
o ERMNETAENFMEET] EBEN LUN BEEE IR,

* YNER SUSE Linux Enterprise Server KREEMIEN S &iEHC2s (HBA) BVIREHIER:, 1BRLE
HBA L E R EHY Linux IRGHEF. BXEZMAT, B RNHNEISFEIRE,

MRMT ZEFIREEEBA multipathd. service, RANIZEBENEIEZRIFMRET,
MRKBEIE, 5 1815371 "SRRl EELSE RIIH—ETBFRERFERN
HhFEERD. SN HBA IREHIZE RN EIXLE LUN, BHME SAN ARKIFIGE, IR ERNT
LUN B ES a0, UKREEER LUN EEfiEIkEARSS 28,

Y9NSR HBA IRTHFZRE Bl LRI LUN, {BREIZEMENARIZE, NAseFEEERIMIMINEZS
#, 1S 0 SUSE FIREEFHMY TID 3955167: Troubleshooting SCSI (LUN) Scanning Issues, K
k79 https://www.suse.com/support/kb/doc.php?id=3955167 A,

18.7.3 ZE1RigF LRI XH kpartx

ZRERFAIUGHEBZRE—FEEIX. 2XFABMNIXINEET REIZH kpartx T
BEAFZETM. Udev N B=EMA kpartx, BEAFEFEITZIHE. BX51H%
BIEDXWAZE, BEINE 181247 "SIHZBEMRGT

Q iEE: &AM kpartx
BILATE /etc/multipath. conf HfER skip kpartx WEIRREE IE X% E Y % BR 1R B
JAH kpartx. 80, EEMEEN L, XMBCARTRERE B,

5/ YaST ¢#& fdisk 3¢ parted ¥TE, AJUREREZRFRE LNIXERNIX, H9
XTHEBHEN, 2ABKIETHNATAIXRNENR. NRXMEEREER (BERA&E
i) , BEEIRiE{Tmultipathd reconfigure {E3| SRS

211 2HRIRE EMS XA kpartx | SLES 15 SPT


https://www.suse.com/support/kb/doc.php?id=3955167

18.7.4 {®#finitramfs [EF

O ==
MFERILE, BEUMNMAERZIREGE, )48 RAM XHRS (initramfs) 5B5I18 %
FKITHSLERE . NAZRIEREENEEWR initramfs,

MRERFPERT ZHRE, BAWFEEE initramfs FEAZKE, RZIFA. LLANAYHE
—BISMBEIRES 18.3.2.2 71 IR RS I T AMEA BT RENRBER 7T initramfs FRZEF
Lz

HITEESIFRSS initramfs Z[E]EF ZRFECE. REt, WREEDR /etc/
multipath.conf. /etc/multipath/wwids # /etc/multipath/bindings FEYE—
X, HEEMSIGEIRRBXECEXHEK udev MM, HEAUTFar<SEME initramfs:

> sudo dracut -f

MR initramfs SRFEARRY, RABLELEFESS, BIEEMESETERIINE. XU
AR EE L EBEREREE, JB80E 18.157 “MPIO &5 o

18.7.4.1 7Tfinitramfs PEAKEAZKREI

EIRTAERR FTEMZ initramfs BRAIHFRNER, 0, MKIRAGEMESERRNZEHK
multipath=off 5|SEEMEN, HEXIEMWE initramfs BRIEG MBI HRFAML TS
218 EBY, dracut A= B5hE initramfs FESZEESR, EXMERT, FEEXEH
HEAL KRR

E7 initramfs PEASBESR, BETUTHS:!
> sudo dracut --force --add multipath
B1E initramfs PEAZRIELS, BEITUTHL:

> sudo dracut --force --omit multipath
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18.7.4.2 initramfs HXKAIZFHIZ IR

dracut £5% initramfs BIAZ05 | BEXAEREEN DK, UBRAREBERSIS. 4
dracut ®NE ZRIZIGERN, HTFIER, ©ERRIAREER DM-MP ig&&1R, Ll

/dev/mapper/3600a098000aad73f00000a3f5a275dc8-partl

MRAFIRE UZRIFRINETT, XERFSFER#, BNRARTMERASHENE
MTBsh (W% 18.7.4.17 “7f initramfs HEFHENEAZRE" FR) , APAERXERN
initramfs 5| S SKEW, EAR /dev/mapper i & RBREE. BBEME 18.124 7 “5|HZ
FZIRTT T RREM P REMRRIE RN —EERER.

ERLERIERAE, 15EA - -persistent-policy EMEN dracut A AIGEGHRHE
B&o FATEINILE by-uuid {FHRE:

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

FiESRNIE 18.1 “REFWNREEFEAZRE" ME 18.15.27 “THIRESIARE

18.8 ZRITECE

NEM multipath-tools MNMBERAFAZIGE. NHEHTEEN, FTECE—NEREX
o FEEEXMHAN /etc/multipath.conf, b4, EFEZEFE /etc/multipath/conf.d/
X, BXEMER, FBM £ 188211 “HMERE STEAM LN

O == HUBENNREFEHIAE
—LEEEENBTEEXEP LS T ZREBETMNEZINE XEEBEARENFTEHEIFER
FREIANRESHENEFETmE, TS0 5= 18227 "SI ZBErFEETIE
" RSB AR,
multipath-tools AE TERTIFSFHEMFIRAINME, XERINEYRBHYER
RN, BT multipath -TEHRENHFNIRE, HFRESHEERRIGHITL
o
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18.8.1 @I# /etc/multipath.conf

EBNEEIESEENMISEMNR/) /etc/multipath. conf, ERZERT, EIREATRE
EQIE /etc/multipath.conf,
MREREFRESFE U ESSHERERR, 1HE1T:

multipath -T >/etc/multipath.conf

BESN £ 18.14.17 “BXREERRIESLR -

18.8.2 multipath.conf &%

/etc/multipath.conf XHHERBED. FE2 IR /EXHRHE R,
o TREFLSHEDRH. 2NEENTRFREEER—T=1%, BFRIERASISHE(EE
(BT o
o HS (#) IR S () FRFEAXAFFITHFNERABSU A EREM T LUZEL,

o BRMFERD AR D BB —ITHRERES ({) 73k, MIRI—1THFHNAEES (}) &
o

o HEIMAERSE—1TH. FFFETo
o EMMEB R BIMBNEXEF. multipath.conf(5) FERT RIFHXEF

o EAUANEIS (") #EiE. IREVETKRICERFR, WBAA5ISHEERE, EF
W5 SFHFH—MWSIS ("") FTTo

o HUISRINAIER POSIX IENRIEX (GBEMW regex(7)) - Bl IXDAK/NEBAEARE
E, Hlt, “bar” £5 “rhabarber” ITE2, BEF4L5 “Barbie” ITHZ,

DN )=2 N = IVAE

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

} # section end

18.8.2.1 EHMECE ST IHKFAN

BRT /etc/multipath.conf, TEREES /etc/multipath.conf.d/*.conf iR
oIS, HthXEEES /etc/multipath. conf HHEANEERN, 2B FIEI AT IAZ K H
Mo WMREZNMXHPHEBER—XHFNZITHRIZE T E—1EH2HE—ED, NRE—
MERHE, TEmultipath.conf IR NEBD ZIE], ERAARRNMTEIAN, ESI T

18.8.3 multipath.conf FHENEED

/etc/multipath.conf XA TFIEBD1AMK. FEXRBAIUAHMESPNEBAF. BXIFME
B, 138 Wmultipath.conf(5),

defaults
—RREINIKE,

O == EznEREREN
NERHREISEBMMAT defaults BoFNIEE, Alt, FIRNEUSATE

devices 5§ overrides 24 HiH1T,

blacklist
HIHEZIRNIEE, 1BBE 18.11.1 7 “multipath.conf Y blacklist 249"

blacklist_exceptions
FIHEHITEZRERIENRSE, MEESERRENE, FEWE 18.11.1 71
“multipath.conf @9 blacklist ZH” o

devices
ST T B HIZRMISE, 3D R device FEDMES, AP FTHNESEE
defaults Z5HMEREEMAER multipath-tools WAEIRE,
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devices Z53HH device T 5 A IENREA AL EHIHL A~ R# TR, X

LG “&H” , MgEIKELRISFHMEIEDR. MREZLE device E0HIE
BT HEREED, NURE—MEENE, BMEERNZHNIEIA “FEER - It
MNEERFERMERRREXHTIER (BB 18.8.2.1 7 “HMELE ST
ST ) o TELUTRIA, &% SOMECORP STORAGE ¥ fast io fail tmo
15,

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

}

device {
vendor SOMECORP
product .*
fast io fail tmo 15

}

}
multipaths

BNZIRIZIGENISE, I multipath FEDHFIR, ESEE defaults

devices 25,

overrides

BEFTAEME D PRERIRE,

18.8.4 NHA multipath.conf &

BENVAEEEN, /BT

> sudo multipathd reconfigure

BAERIES initramfs HWECERIYP, 1BEWNE 18.7.4 7 “RFiFinitramfs [E2E7 ,
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ZE. AEFHAmultipath NAEE
Y multipath [EFEIETTEY, BEAEMEA multipathd LN AMISE, TNAESEK
RER—HEERIT,

Q iiE: KBLTEKMLE
B LATER BB E Z R e EHd# T, AERETT:

> sudo multipath -d -v2

b2 2 R TREERARNNRINIZNTHRS, EFREREEIEMR/RIFMRE,. BRE
55, BUESHNEMAREEET:

> sudo multipath -d -v3 2>&1 | less

18.9 ECEMIEYLTS. HFPAKIMER]E HYSRES

B2 1/0 BETHEEARSRSHEZERMERSHE. FMERNRINTHERRTIRS SF2IRILAR
HEESAAMEERN— T Ro
TAERTEMBHENREZ nultipath-tools EBEESH,

W

B

polling_interval
MEBFIGEHITRRICERIITEIEIR (UM ABM) o FRIMER 5. BRI
BlERIEEHRIENILE. W TRREWEREFNIGE, &Z e E)EFREME
max_polling interval #,

detect_checker
MRIGETIZE RN yes (RAIAME, BICGRA) , multipathd S EHNRERFELER
o
path_checker
RATFRERFRESNE L NREEEBAZNERER, BN TATE
detect checker:
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defaults {
detect checker no

}
TEHMIIETREENE L. BXTENGIETIR, FEM multipath.conf(5).

tur
&IX TEST UNIT READY &5, T 32#F ALUA BY SCSI1&&, XEHIANKE,

directio
ERASL 1/0 (aio) IZENEFBX.
rdac

&M T NetAPP E RFIFEMPEIINIREREREIZF.

none
FHRITRIZINE,

checker_timeout

MRigBFELENBARBYEZOERFSS, WEERANLZERE, AERIRER
1ZBY SCSI sp<iEEY (BB 307%) o

fast_io_fail_tmo

gNSR7E SCSI R EHMEIR (BlilfEtsh@ainizin L) , RERERELR
IEMEFRILATFEERRK (MR EL) » XEREEE, BRISERESKMHAR
TR “ERET KT, XMNEZREFFEER, ANERITHNEEREN—LBIRIREH
ITRRIZIRIERRTS. HEONSERNSHPHEITEREICEFTFRAVHEIAY B fRELEC. A
IME 5 I @EMEREE. iSCSI FHMEHRT] AR = B KAE,

dev_loss_tmo

SNER SCSI fRiimm (Flanytsr@EimizZimn) BIiEihR, ARSEROBRXEI

AIERFILATFTEENA K (UM AEA) , XENEERE, AZRRKAERR SCSI %

BT R, EREETRR—IMERNRE, RETERTSFGIIEH, RFERLEE
E. FLtt, HEMNBMFLATIZENRSNE, ZFHFHE infinity, FRIAMERN 10

D, FERIEBURE, multipathd =HfR 1/0 HEA (F& W no path retry) 7
dev loss tmo ZEIHEZ gif=1E,

no_path_retry
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fail
EZREMS LR 1/0 K. XS EE (FINEHMXERSE) L4 1/0 H#HiR.
SEMPIXHRS (WAIEERENEN) BHNEFERER

queue
ZEFMSY ERY 1/O IR IRPNIERERHIIA, HERFIREEMA AN AIXDE
Fo XEBRERMENRLLIAT, BNRBZIGEKMNETEMRE, FHAZER]
BERIER A ERM, MIgHFIREEERNHIZRSEEH O TREAKER (D) K. HE
PAREIRES SHERNE, MEKRSHANRERREHAERR. &%, RERSHER.

N B—NEEH, FEINSERFEBEMER N MRI8EIR. EXEELET

[&, multipathd JE{EMEHZEELM, IR polling interval A 5#A

no path retry 76, M multipathd =3 1/0 HPAKLY 6 *5=30 F, R/EfHEM
5% & 89 1/0 KM,

flush_on_last_del
MRIKEN yes FEMSHIFIBRFIKEIERE (5REEXMAR) , RATEFRIRST
B, SEMRERFRE 1/0 LK. EXIAEN nos

deferred_remove
MFRIEE N yes H EHMGHIFIERFIZEIENIR, RASFFLIEEXAMGIEENX
HERR, 2B RFHHFERRMRISEE, NRBEERE— I SBEEXAMRN ZAIEHH
I, MEEREFFEERSEUH, BAINMEA noo

failback
WMNRRAENRRFR AR L EHPERFZIZEME, multipathd SEFT(LFIE KA
RAMKL BBRE 18.10 7 “ILEREDHEMMEL” ) - EFFHERE, MEEkED
HNERFHEBERRES N HEI RN ENRFEHZ — BB AEEIRRE TEAERAE .

O == UEHEHNEY
RIEHELO S REUATEZEISEINE M. FEitb, BB RIFEEBHNER
HE failback i &,

219 FCEMIERE. RIARIRFZEESRERES | SLES 15 SP7



manual
fRIEEIRRIETT multipathd switchgroup, BTN+ AEFERE (B
e 18.6.2 T “multipathd SFHPTERE" ) »

immediate
I ENBUR MR SRR, XBE A LURHI4RE, 155 EHIIAARSE L, B
CARIZATFIES, AAERS ERTRELARNES.

followover
5 immediate #BI%, BXENZENHRSHEREEHRFARE——MERKR
RIFRERRRET, AHITHERE, XN TFHEEEREMA: AUBLEEIMTRES—
MU RIER T WERZR BEERE,

N
N 2—NIEE#H, ERENAAkmmNREAZE, FF NI RITEMR. WNREIHER
BRMALEBRZN, VWEFHEHRFS,
eh_deadline

WE—MEMME, LUEERIRE LML, SCSI fp<iBiy BRFRMMVAVER T, &1E
SCSI $#iRFREZRRT RV EIR (AP NERAL) o BIEHARREE, AZERIT—RTEH
HBAEE&,

&2& /etc/multipath.conf X&fE, MAKHIKE (FEWIE 188471 “WVH
multipath.conf 2% ) »

18.9.1 JRIARSS 2 ERIHEPASRES

MBRAHITARSZBELE T ZER1Z1/0, IREN queue M no_path retry AIfFARSSHHEER
SKERTREKABTEIARULE] 1/0 iR, EREEBHIN, EERESRENERE. IRTH
E “FTRE” #HA (MEX) , HER—NMEANEBENHE, WEFEHEEFRETERRER

TmE (LX) o
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18.9.2 E¥&EARSS 25 ERIHIPASRES

EANESUTRAMBEEFNTREEZREFE /0, BEELZREFIRE I/0KME, UAER
HIEEEMASSEGERENEEB AR, EHEIFRD, B4TEM no_path_retry
RE, MARSSEFHAGHAERN, BETAIWESEHERIEHEREXHN 1/0 HiR

(iY77 Heartbeat FEEHI 50%) o Lbsh, EEFLEIEZEREF failback €A manual 5%
followover, MASEBFRKMENZRNTEMT,

18.10 ECEERZIEHMMNALR

ZRFMSPHNERIIERN D TREADR, BITARKRA, TEFNE, RE—TRBREFH
=1 1/0. multipathd SHRFHEDECMER. TESEMNHRENRZATR, RIEAMSEC
BENWFELES REBEM TR ESNA (BERE 1891 “MEHEEE. HIALHEEER
L) o REFRANMAREREAHPENRFZIGENMILENTIIE, BEGENNILLSE
RIBREREMITERMNENRE (BB TA prio&mAHEA)

EKBNET SHEMSRNBHITERFEDHAEXAI multipath. conf EBESE,

path_grouping_policy
EERATREBESHMANSGE. WMGIHEEENERE, BXEMABERNE, 1§
20 multipath.conf(5),

failover
BPNRFEH—IBR. WFEREN “Eoh/#oh” F6EREY, SERER.

multibus
— MR APFERE. XMTESR “Eoh/En” &5, IKERBR

group_by_prio
RBRENAFMERANRRIZEIN—H. WNFZFFEENFRIARMRZE (5150 ALUA) B9
UrES, IIEINIEER. multipathd iIEMIMAERAS alua T sysfs kLR
BIEESERN, B5FMEMETET ALUA 18X SCSI fi $iIREMNFEE B iRin A
LA,

EFRMERRRIEZIRET, AILUBE A T an < Inid ot % RIZMET R R R S SRR

> sudo multipath -p POLICY NAME MAP NAME
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marginal_pathgroups
NRIKEN on B fpin, “IAFF BERKEFMHEERIRHNBRAES. XS5ERATRED
HEEL XK. BFEMWE 18.13.1 1 “WIERASFE ( 4k ) HBEFEEE" .

detect_prio
WMRIEE N yes (BRIAME, BIEA) , multipathd SBECNBEFAEEISEIRERL
FRNRERE, HZKprioigE, EEMRERT, XEKREENE ALUA ZHEIfE
F sysfs LR EZ,

prio
RN IZIZEMEENF E. IREBSINLE, BN TARER

detect prio:

defaults {
detect prio no

TERIGL T REENTGE. RESRETHMIMGZE, TERTHIATES X
FTEMNEERYIR, SR nultipath.conf(5),

alua
/8 SCSI-3 ALUA 1A aIRZSIRENER R M AR B, FJik exclusive pref bit &%k
A AFEBIEE T ALUA “BiaEEBinRO4" (PREF) (IAVIEEIITH:

prio alua
prio args exclusive pref bit

MRRE TR, BT BREFREMATEMEH/MEBENN TR &
W, FIAPEER/ AR EIERBRELR,

sysfs
5 alua £, BEARAILERIE SCSI <, MEM sysfs KEULRNRS. X2ME
/O fazitt alua &>, BHFERFAIE R ALUA NTFEET,

const
MFFEREERAEEE,
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path_latency
WERRFIEF LA I/0IER (M 1/0 IBRFIERFTENETE]) , HAEERIGESDE
BBNRER. BEFAES, FBMnultipath. conf(5). FEAPLFRE

B ERo

weightedpath
RIEZFR. FFHIS. Host:Bus:Target:Lun ID (HBTL) S y¢4Fi@iE WWN R ERRIETK
fsfktho. MITREFRRERTEIEBMELEL K, ZFHERE prio args 58, X
T, EFZ M multipath.conf(5). fFla0:

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

XE SCSI EH 3 ERVISEDECEL SCSI £ 2 ERVISEESNMES, HAMEBH
g & D ECBRARRIN R

prio_args
—L prio EIEFEGIINSE. XESYEFEILETFIEE, HBEZBRTEE, 5L
X

hardware_handler
RIZTE TR ER IR LA BT A SR BUE RIS EHAIZIR IR BT, RTINS ARIZSE 72
My, FRRZ=BHQNEELIERERF. FE8WE 18237 “SEREEGMIEREFNG
fErES” o

path_selector
RFEEThER AR Z B & R B AZIEIRE IR, sTAINAREUR TARAZEEE. B
FHEERERE, Emultipath.conf , FMHN—FERA5|ISEEHFE— 07 , AT
FRR:

path selector "queue-length 0"

service-time
B EFMERE ESEMFNIE I/0 FrEmatE, FARERENRKR, ARIANE
Bo

223 FCE IR AN | SLES 15 SPT



historical-service-time
RIEA LIRS E (RARBHAMTHITIYE) MRTHRIGRIHKEMERFRKH
ARSSBYEl, HEIEFAA KRR ESTREFAIE I/0 FrEmNE, HiERERKERR,

queue-length
EELEIRRNIE /0 B REBER VIR,

round-robin
AR ARYIRKR, STLMERET rr min io rq# rr_weight JAZEETH
BT EREZ AR I Y FRENERHE,

io-affinity
It FRiFESSEH eI A& T multipath-tools,

B /etc/multipath. conf X/E, WAKHIGE (FEWRE 18847 “[UH
multipath.conf &KX" ) o

18.11 ZEFRZRTZRIEZNSE

TEAZRERENASF L, ErRAEERERERE(EEENMHEE) LIRESRIFM
5%o multipath-tools {2t 7 S A ARG EN WL REMN NS RFIRE,

Q iFE: IR EHSKE
—BTE, AR LNEAEMNEEIRE B SHERS, NRAHI
B, AAAERTE, BRRE#HTINEE. AW, —LERRUANKRERRL,
NEGERMLHTLENSERZ. B, SHERBIENEUNLETY. BE80
$£18322F “BXHRAMTAMMEL

1&ek /etc/multipath. conf X¥fg, MAKKIEE (BB 18847 “[VA
multipath.conf &2 ) o
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18.11.1 multipath.conf By blacklist &4

/etc/multipath.conf X#HAIEEEE blacklist #8473, EA=FH multipathd
multipath NiZZBEHFRBIEE. UTRGIRT TR A TFHBRZENSE:

blacklist {

® o

® ©

wwid 3600605b009e7ed501f0e45370aaeb77f @

device { @
vendor ATA
product .*
}

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

wwid TUE & B TFHIRSEIRE, FINREE,
Itt device BRI HFR T FRE ATA1&#& (product WIEEMRAKXZLEERAR) -
I protocol HEERFAI LIHRREERSE B4R (b4 SAS) ik, HMERMINE

A scsi:fcp. scsi:iscsifllcewe BXEZER, EEM multipath.conf(5),
EBERAPHNRFEEFERANMY EETUATHL:

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

M SLES 15 SP1 #1 SLES 12 SP5 H 5z 5 Itb#& =0

It property MSHBREEYFE udev BERIEE (BILZBUNERMTA) -
BIHERENRARIZEERA@ET devnode HBRGEN L, AtbRFIFFAR,
EHIFR T FR DASD 188 Z MU EIRE. FAENREMNEE (9 sda) ERALLAZE, BN
RETRBIFRERAR,

TRBE T (XS24 blacklist # blacklist exceptions B ERANFHKIEE: 1
FNREXFRMNBNS (!) IR EAELERRR. FEE, BNSHAUTNEISA.

ZIANERT, multipath-tools £ZB&k& SCSI. DASD B NVMe LISMNIFRBIGE. MR L
#, AEM devnode HERRFIRME FTEX MEE EHIENRAL
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devnode !~(sd[a-z]|dasd[a-z]|nvme[0-9])

18.11.2 multipath.conf HEy blacklist exceptions &f

ﬁi

BN, FENFIEBEFRMNSERENATEZRE. EXMERT, FARINERGEE, H
BN Z RS —E D BNR B E N AN, blacklist exceptions Z53FtAFE
MELBM, ZEDNHRERENTARGIET, ZRFIHRTPRIEFHELE, mRFrRS
73 “NETAPP” HYTEfEIR&EBRIM:

blacklist {

wwid .*
}
blacklist exceptions {
device {
vendor ~NETAPP$
product .*
}

blacklist exceptions Z32#F EXFTRERATF blacklist ERIFAEH %
blacklist_exceptions &) property #5< E5EHIERN, RASMEEHUAELEE—

N “RIFN” udev B, FREMAMNZHENERIRE (BENELKEE) . property #Y
NERIAMEN

property (SCSI IDENT |ID WWN)

RAGREsELEE T SIIENRANLAR udev BHERIZE.

18.11.3 FMmEF g E {thitIn

FR7 blacklist iEISh, /etc/multipath.conf FRVENE S E B ML IS E AT
NEZ RIS
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find_multipaths

227

EETE S E OB EIRHRRIVIZE N multipath Al multipathd 8917, AIRERIER:

greedy
¥ /etc/multipath. conf AfY blacklist RHFRHFAIBEIREM N ZHREFIRE,

X2 SUSE Linux Enterprise IBAIANIRE ., WRINZELFENRE, MHLERNLE
AR ZERE MR — AR e IgE N R,

strict
HERFREI1EE, BMEEARTE /etc/multipath.conf By blacklist EoH, FRIE
BEM WWID 5I1F /etc/multipath/wwids X, PR EEFo4ER WWID XX
 (BERTERIR

yes
MRIgEHFHE strict BIFMH, HRAREDEFET—MABMER WWID BYEMIE
%, MERKEEMNZRFILE.

smart
MR ERIBEIFT WWID, NREHEHIGEIIRIZA ZREMEREFIEE. multipathd 2%
F—ERBYiE], EEIABEMERE WWID WEMBFEI, MRXERFHI, WSERE
B ZHREME, MREEHM, YEFENE, XMEEMSERNEZREIGER
WEIRGH, FEREER find multipaths timeout AJLAERE ZiEBRY,
LRI E T systemd THEE, XLEINEE{NTE SUSE Linux Enterprise Server 15 t12
it

7\O

Q & 4P /etc/multipath/wwids
multipath-tools &7 /etc/multipath/wwids XfF ( “WWID X" ) &
FREZHIFTLE ZBREMEAIER. WWID FIF X4 FIIRESWMN ZERFiG
%o MRIE find multipaths BEAE (greedy BRI EFZERFIGEEN, &ZX
HEpRED,
NR find multipaths i®E N yes & smart, multipathd STEIKEHRSE
A /etc/multipath/wwids A0 WWID, LUEHSAENSE Rithia N E] X i,

B LAFRpERR WWID X5
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> sudo multipath -a 3600a098000aadle3000064e45f2c2355 @
> sudo multipath -w /dev/sdf @

O WtHSEM /etc/multipath/wwids FRINZAE WWID,
0 BT ERRLTEIRER WWID,

Fstrict BT, XRHFNMMZBEFZLENE—TFE, B WWID XHE, B1T7
multipathd reconfigure LINAER. FHNTEINFENAIXT WWID XHHIEDN
FEME initramfs GEBE 18.7.4 7 “Fi initramfs[E%” )

allow_usb_devices
WMNRIIEITNIEE N yes, MESZEER USB FEIEERATZHIF. BIMEHN no.

18.12 ZERIZIREE /MR WWID

multipathd 1 multipath 7EARERER WWID KiR5)i%&E. WWID E=FRIERRIARIBRET 2
Mo AT HEER, multipath-tools XIFNZHRIFIRFRRERRE. ERFZIEENRN.

18.12.1 WWID FMig&FHRiR

X F ZERIRIERG, ARl RE—TZEERENERERXREE, multipath-tools
FILFERIEEHNLERE—IRR (WWID, AtFF @AM —4mAR (UUID) SME—iRART

(UID-EBARES “BAF ID” BE) ) BEHEEM WWID — =25 HERRIEEH WWID F8E,
BINBERT, RASM sysfs XERFIEBUSEBMHFERFEN 1/0 5, RIBILEH udev
B (£ udev MNFHE) HUTERZIGHZH WWID, BEEEFIREMN udev B, BBITUTH

A
< .

> udevadm info /dev/sdx

multipath-tools FFi&k4 WWID B9 udev BT :
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o 3F SCSIi&#%, M ID SERIAL (BEZEILLS5REN ‘K55S BA)
e %tF DASD ig#&, £ ID_UID

* XF NVMe i&#, A ID_WWN

L& BEHRERWWID

T A B EEFERANZ R EMETH WWID, SNSRFBRETERFi& & A WWID EECE B
EERT, WEESHELZIRET, FHERMN WWID IREMMES, NRIBBRETIEWMEER,
MFEEHRITIAR(E, ERHERT, WWID BXXA R SEEURIRF. AL, S
GHITESHMET WWID X ETMEE EX.

£ /etc/multipath.conf FEH uid attrs ERA UMEIX—=, S

MEE 18.13 % “HMEm” .

18.12.2 ANZRRFIREISERIRE
BILATE /etc/multipath. conf B multipaths S HISBEEEMETZFR, WTOT:

multipaths {
multipath {
wwid 36002098000aadle3000064e45f2c2355
alias postgres

}

AMBBAZE, BFERCENPIEREE TR, XTERERY AR,

18.12.3 fERBTHEMBIAF KRR

multipath-tools EZ#FHFEEMNGIE, BIFMBEN “BRRFEWN . 3I8NGEEA
ZEMELTELR: mpathINDEX, HA INDEX WNEFHE (LlaFFk) . Hik, £

BohEmMFIEZ R mpatha, T—1 I mpathb. #A/52 mpathc, EE mpathz, ZE=E
mpathaa. mpathab %, LU,
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B BN AR AR A ELANE, multipath-tools REXH /etc/multipath/
bindings (B} “YPEXH” ) FIRERDEHZM, SRS, BhSELXXHFPER
WWID, SNRFKIXE|, NEAMEHEIRAAMRENARRKEFE,

181227 “NZBEMGNSERET PERRNERRRETRP TS,
/etc/multipath.conf PR TR EMAR KB R:

user_friendly_names
MRIKEN yes, WDEEHFERBRRFEM. BN, KER WWID fEIBRET 2R, bR
ERCE T 5B,

alias_prefix
AT eIZRAF RIF2FRAVEISE, #RIA/ mpath,

L& S AMERSETFHIMRET BT

M FBEERIRIE, RE BN MEE LB TTREEAER. multipath-tools FEEX
MIET RZEREREY, NREM user friendly names, multipathd BJLIEiE
17EHEER /etc/multipath/bindings X EEXMMpBEFEIFIET R, X
FEFEAT /etc/multipath/wwids (GBEEBMWE 18.11.3 7 “FlmikiEg i) itk
") o

B EETHERMSIEH
B ATEIE TR E R B R, FERATHFmRER S AU AIETT multipathd
reconfigure #AIEXRF BRI, MATFMAEREIT.

18.12.4 5|FHZHRFIRET

MEAR L, ZHRERFZIRERPEF IS, HB/M—ARRA /dev/dm-n 18, Hipn AHE
Ho XEZMARKAFEN. BRAUATIIAZRIEMRH, udev ZEEIERXLIREHIZM
FTSiE, XEHETEGFNKAMNSIA. XEEZENARZAETENFRMENERERN
B E. TENHEERARTR T FIEERE—RENEHTSHEE,
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/dev/disk/by-id/dm-name-mpathb@ -> ../../dm-1
/dev/disk/by-id/dm-uuid-mpath-3600a098000aad73f00000a3f5a275dc8@® -> ../../dm-1
/dev/disk/by-id/scsi-3600a098000aad73f00000a3f5a275dc8@ -> ../../dm-1
/dev/disk/by-id/wwn-0x600a098000aad73f00000a3f5a275dc8@ -> ../../dm-1
/dev/mapper/mpathb@® -> ../dm-1

O OXFTNEEIEERME A FTR5 | IS, Fit, MNEMFZIFER (Fla0, MREEHAHE
RARPRIFER) , BEEORER.

© ILHEHEEAISEMEIIER UUID, Bl multipath-tools MM WWID HIERTEN L F&
g8 dm-uuid-mpath-, ES5MEBEFFTLX,
ZERRINGIAZ RTINS, RIFERISEMETER UUID, 0, /etc/lvm/lvm.conf
R T —1TIE AR Z BRIR ST Z SMFR B IR &

filter = [ "a|/dev/disk/by-id/dm-uuid-mpath-.*|", "r|.*|" 1]

O OXLEHIZBEEIEMRIZIEE. SRFZRFIMAXEHERE, FNXKEEEESH udev
HHEMER (BE2M udev (7)) o BRESEREZSBREXAN, EINAFEHIERRE
RIREZ— XM T @I WWID 53IBIRENGZE, TEZSHRRERSATENRS.

kpartx TEFFEIEMNZREFMI EHNS R WERPNFTSHEE, SITRERIZERFRE
WWID M1 X4RS .

/dev/disk/by-id/dm-name-mpatha-part2 -> ../../dm-5
/dev/disk/by-id/dm-uuid-part2-mpath-3600a098000aadle300000b4b5a275d45 -> ../../
dm-5

/dev/disk/by-id/scsi-3600a098000aadle300000b4b5a275d45-part2 -> ../../dm-5
/dev/disk/by-id/wwn-0x600a098000aad1e300000b4b5a275d45-part2 -> ../../dm-5
/dev/disk/by-partuuid/1c2f70e0-fb91-49f5-8260-38eacaf7992b -> ../../dm-5
/dev/disk/by-uuid/f67c49e9-3cf2-4bb7-8991-63568ch840a4 -> ../../dm-5
/dev/mapper/mpatha-part2 -> ../dm-5

HAR, AXEEHA by-uuid 5E, ZHEEASIRIRELRS, MESIRAREEEHIXHER
gi, —MRFEAXLEHEE, IERXGHRAEFZFRMIERIX, XEEREBEFIZN

an iy
o
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& initramfs RRYBRET 2 FR
Y dracut ME initramfs BY, =7F initramfs AR HERISS| B, HEIAER
/dev/mapper/$MAP_NAME 5|, S0 initramfs F{EARMETZFRSMEE initramfs
BMERMZFRLED, 725 SHABEIRAREXLERRIES B, SHEISKK, XfE
TBREARELE, ERdracut SRAE ZREEEXHRME initramfs 1, B4
R initramfs EMARREMIFE (B0, EHRRAZHREHRYEREAE) WEHN, 7
S, ARFIEXES|ITRY, FEXR dracut B9 persistent policyi&E
(3055 18.7.4.2 5 “initramfs X AIREMBFE” Frk) o

18.13 E{thikIn

ATHE TR Hai A ERERMNER nultipath. conf %, BXREIIR, BFESNL
multipath.conf(5),

verbosity
=& multipath fl multipathd WEEIFHAEE, Hm<TITEMR -v AIBEXMMrTH

IRE. ERIUAT 0 ((RIREEIEIR) M4 (FAEETIER) ZiEl. BIAERN 2

uid_attrs
IEEI AT SRS udev EHMIBRIML, BIFTIBAY “uevent &H . BEHENEREFIR
BRI R EMEHEFHHIMAIFERIEEE A, N THREFERE WWID REEHR (158
WEE18.12.1 7 “WWID AE&EImR” ) , ENZTSR FTHFIRIRE:

defaults {
uid attrs "sd:ID SERIAL dasd:ID UID nvme:ID WWN"

skip_kpartx
MR M ZERFIRFIREN yes (FBAIAN no) , BNELTEIRFHEM LIRS KXIK

& (BBIE 18737 "ZEREEE DX kpartx” ) o AILUBFEIWIER
A% ER1R18%E. LIRIAY SUSE Linux Enterprise Server irzsfEBE S5 “features 1
no partitions” REMEEERIER.
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max_sectors_kb
FRHITE Z BRZISTRIFT B BRRIGFHEN 1/0 IBRPAEHNRATIEES.

ghost_delay
EEh/MehfEy) £, FIRESREWERIE (F “ghost” RE) ST EMRFHHERNE
HIER. SNRIZBEVAVEMRNNFHRIX 1/0, FIREESHEHRRANNA EEEREZ. S
EETEAUEMET 2 IS RIS A E RN R HIRAIEE (AR AEA) . BAMEHN no (R
7 ghost #ER) o

recheck_wwid
WMRIEE N yes (BAIAAno) , MEEXKEEXOECMERKIFTH WWID, HERREXN
THIWWID, XZEFhLEEIERIAN L 2185,

enable_foreign
multipath-tools ARG EMETIZF ZHE ZIMIE ML IR FIRIEMIEM APl. AP
ZHFEA multipath -1 FingERSREFNEREXZRERIMIER. FZIFEN
aFho
enable foreign WEREFILEIMBERZMIIENRERN, FKIAEHN “NONE” .
SUSE Linux Enterprise Server B} 7 nvme #&ff, 1EI07 HE4%E NVMe ZEEZF (185
D 18217 “ZEETI: EHEMEIEFM NVMe” ) o BBA nvme &, FIRE

defaults {
enable foreign nvme

}

18.13.1 XEARTFE ( W ) HNBERILE

RPN RRERRLATREEZSBBRFRIRETAFER. ENSIEHI /0 #HiR. MEARBRR
Mo LERERIZIGEWMMA WR H FRE" BiZ. AT T multipath-tools fEHtay
—LEATRR L [R) R Y 2R T,
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Q iEE: multipathd BIFRER RO E A

MR ERKMEHFEZE marginal path double failed time, BRRIGEE

HIMEZREM (MBEFHZTARME) , multipathd SFFBUET 10 RiEKH
RERISITRRIZ, Mt N marginal path err sample time, WIRTEMSIFHIA

BIRFBE marginal path err rate threshold, MZERRLVILENIBFRER

2. marginal path err recheck gap timeidfg, ZERSBAETAHEEIR

o

MERFAEME N marginal path #HESHIYISENIEE, HAE

marginal pathgroups Ki&EH fpin, RABERILEE, M SUSE Linux

Enterprise Server 15 SP1 #1 SUSE Linux Enterprise Server 12 SP5 5, AJLAfERLLE

Eo

marginal_path_double_failed_time
iR B R S IT R R B R R AR R ET E] (AFRDRERATL) o

marginal_path_err_sample_time
R IEIFEIRAIAK (IR EAD) .

marginal_path_err_rate_threshold
=MRIRE (BTFXRI/0) o

marginal_path_err_recheck_gap_time
R RIFNIAMRRSREE (U AEAD) .

marginal_pathgroups
ItE3ETRM SLES 15 SP3 FFavrI A, HJBERYEN:

off
FRRSHE multipathd E (WEX) . REAMRERMLTERRE, e
AoEHBEA, X2EF SP3 B9 SUSE Linux Enterprise Server irZsHIZRIAEFTT
7, EXLERRZAH, marginal pathgroups ERARI A,
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on
5 of f &M, BARZRRENFRSERBRT, MERKLMRRZZERMAVREZ
H, RNIZBRARKNREISRTREEMEREREA (BEILE 18107 “MER
EOHEMMETE” ) o (NEEMBIZAPRIFRIERIZERNEY, EFAPRIRES
=HATF1/0,

fpin
bi%E M SLES 15 SP4 FF4ART A, AMRERERTIRE FPIN B4 (WTX) o AR
RBRRMAVERRAEAR, BEESH of f WEXAR., WISEARAEETFNimEt
TH—PERE, BIERXMAERGIEZR FPIN B BB _ERIAPREE R,

Q iE: EF FPIN tOiLFRER R
multipathd fPFYELH@EE M RERIMEBR] (FPIN), MIRBKBIENRFIGE
BY FPIN-LI (3EZEt) S, ZBEESHNOMRS. IWRSR—E#F
£, BIEEEZISENABEEAcss IZWE RSCN SEHEF B EH-

TR UER—MERENRE, ZBEEERASH
san_path _err _threshold. san path err forget rate#

san_path_err_recovery time, Ei¥{Xt SUSE Linux Enterprise Server 15 (GA) R FALLE
%o BB M multipath.conf(5) BK “FRERRZN 2.

18.14 E{E3KEx%

18.14.1 BXRECER&ERE

RENEEES —HHESTAEMER, BE, FATEKREERRERFNER, KEELT
BEIFMETR,

TEHE—EHMWRIRSBH—AEN. ENHIEBEFEER. EXERER, BELE/N
THRESHIEXG A,

defaults {
deferred remove yes
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find multipaths smart
enable foreign nvme

marginal pathgroups fpin # 15.4 only, if supported by fabric

}
devices {
# A catch-all device entry.
device {
vendor -
product 5
dev_loss_ tmo infinity
no_path retry 60 # 5 minutes
path grouping policy group by prio
path _selector "historical-service-time 0"
reservation key file # if using SCSI persistent
reservations
}
# Follow up with specific device entries below, they will take precedence.
}

28 /etc/multipath.conf X&fE, MAKHIKE (FEWLE 18841 “WVH
multipath.conf 82X ) »

18.14.2 FMARZHIZI/ORE

BRRTHRZKREFRS, BEFEA multipath -11 X multipathd show topology. Xit
i THEHEEHEEEN. AI— M RIRARRES, ME— 1 o<H2SRETIFERATR
To MINREEEZMHEER, TERR—MHHRG:

> sudo multipathd show topology
mpatha @ (3600a098000aadle300000b4b5a275d45@ ) dm-0@ NETAPP,INF-01-00@
size=64G features='3 queue if no path pg init retries 50'@® hwhandler="'1
alua'® wp=rw@
| -+- @policy="'historical-service-time 2'@ prio=50@» status=active @
| |-@ 3:0:0:1@) sdb 8:16@ active@ ready@ running @
| - 4:0:0:1 sdf 8:80 active ready running
“-+- policy='historical-service-time 2' prio=10 status=enabled

"- 4:0:1:1 sdj 8:144 active ready running
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AENEZY S

B WWID (MRS5S EITRAR) o

BRI FRVIZE T =SB R,

HE = RE o

B1FH, BIFATHNEHITIIHT BT ZREHENRFIGE.

0 HIFAFEHANRIFERFERFEL TUBE 27,

ERIZLAMIM SR

@ HRRAIRS (active. enabled 8 disabled) . EENIRIRARE 1/0 YR LIEZIRIEK
248,

@ HiFigE,

@ IREMRLLID (k&7 SCSI Host:Bus:Target:Lun ID) o

BERIGENEETRBTNEE/RERS,

@ RENRZILEMNIZFKES (active 5 failed) o

ZRENBFZERS (BT .

WIZFERFIGEFIIRS, XB5IRELXBEXME, XTF SCSI, BERILLZ running 5

offline,

@ 6 ® © O

ZRIENBZIRENSEE:

ready RN R

ghost F o/ EIPES PRI B ER 1Z

faulty IR B XA T A A

i/o timeout HERRFan<E

i/o pending LT ENERRERGT

delayed IERERZEFSEGIL LIS “$ERp”
shaky FRIEMERIE (IXPR emc BRIFMEIER)
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18.14.3 #HEZRiFwE LA LVM2

LVM2 AE T ZRFZIGHFONZRE, /etc/lvm/lvm. conf FERIARBIEIZZHF:
multipath component detection=1

XS LVM2 BECE M udev RERE XIRERBMENIERRY, LLINEEA FISE:

external device info source="udev"

& SUSE Linux Enterprise 15 SP4 FHIZNISE, (EREARRAPHIEML., &ALl (R
BEEAEME) A LM SIS ERIEAR, URKMRZERFIGEZIMIFIEILRE. S
1812411 “5|HZREME .

X
5

n

(&

18.14.4 f#RIZIEHY1/O

IRFAERIZERKFAE 1/0 BHINIY, NARRFAEREHRIKEE, BFERILEH, &
B LUfER LT R

1. FRIRRTTRBAU TGRS
> sudo multipathd disablequeueing map MAPNAME

¥ MAPNAME B 18 &I IEH WWID ZHBRET 532,
ItE SIS EHBARY 1/0 W, FERBZEIREERIABRNNARER. XHERE
BIENE 1/0 $RHTIRE RiSER,

2. WAL e L EFEUSHIRA:

> sudo multipathd restorequeueing MAPNAME

18.14.5 Z%EK1F18% LBV MD RAID

%812 LAY MD RAID FF5IRHE R SR udev MINBTNKERY, THTE /etc/mdadm. conf FiH
TR HECE.
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18.14.6 TEAES|FHIER FEMZE

MRERRFREENERAZRE, HELEFEEM SAN FINEFHEIRSE, NWAILIFER rescan-
scsi-bus.sh iz EiIgE. ZH<TH—MREENT:

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

HApERImpy S T

-a
fERIZEI Rl i fRIFEPRE SCSI BFRREEF RS E R LUN, B[NRNEINE BHr.
-r
ERIZIETR R IF AR B EE IR PRIV E.
--hosts

ERIZET RS E BRMIENSLERETIR FBUANEEMRSE) -

EIREVE ARV EEEN, 5151T rescan-scsi-bus.sh --help,
SNR multipathd EEE1TH BRI T MY SAN 1RE, RANZSRIES 18117 “EEE
AT ZBEMEE" IANEEE BB EIhgE N ZHREMET,

&4 Dell/EMC PowerPath If15

7£ EMC PowerPath IF15HR, E71ERIRIERAFEHIRY rescan-scsi-bus.sh SLATE
FFX HBA R/ FMIZS k1348 SCSI B4k, AT ERAIREAENXHRARIF, EMCER
153888 EMC PowerPath for Linux BYMHR i SRS PR AT 12121,

18.15 MPIO &5t

MRENRATEEEZRERNES M EFLHNERER, HIEEXEXRIZEEWHE, REA
RINFELUTR L F:

° ZRFGBRFREES—H
o ERREFERNIRESIA
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18.15.1 TRAOIREIER IR

RIGEBLARESREMFN—S, BEAERER BHAXGRA. BEXIE. LVM ¥IE

HELEHM) . MNRIGFEER, N multipathd BEFER N ZRIZMA—ZFHHEIHIE KK,

HER “RERFREIT" iR, RZTA, R systemd ZidiEHE KRN L HEFRG—I 5
HigHE, NM=HIERNEIR,

ERSSISIET, FEEENEER systemd. udev. multipathd FIEMt—T B8]

NERZETER, HF udev INAIEEZMER. EINNRIEELEREY, ATETEMTFRS
RIANEMERIRE. 5ZBREMEXE udev MNADERATFLEENSEFREUTES:

SYSTEMD READY=0
DM MULTIPATH DEVICE PATH=1

AXRBESMERIGERAX LR,

MRXEEMSERALER, FETASZAXLERN, MRRETKKR, NWAJgEFE
multipathd SEM—EFRFZEHNZESFMSF. RE-ITRFERBML;, 5—1 =

B RBEHHEIRENL #Hixo

XIMER FTEHIAOTEE: VM2 EFRTARIARITG udev Bit, EfREBCHEIER
RERERERSRIAN, XERSRAHRIDIEEFLE, BXIELRRGE,
BEIE 18.143 1 “EZRFIRE LER LVM2”

Q iFE: 3ISEBHIRNA
BRISEXE—MABZRENRS, HIRGERHTLRELE, HEZBREPHRR
EE&E (FENE 183227 “IRXRGIFAMEE 7 iy “7F initramfs
REEZERE ) o BXHRFRE initramfs hiEHM, systemd TIREIBXHGHR
%5, multipathd £/350, ATFIRFEER, multipathd REENEHIRE ZRREFM
5. HFRE blacklist HEREERIEE, ALRARBEMNSRFZGEHNEHILE
SYSTEMD READY=0,

HEESISIREHR, Raa=EREMXEHRS, bl /var §l /home, BE, XL
XGRABERXGRAMTR—EE L, RIMEABRXHRS DS SH BTRFS F&.
{8 systemd [ SYSTEMD READY=0 TZ#EHE( . BEIMEANTER: TELIE dm-
multipath &%, HEKEBEI&EHA systemd #iFPl. TEEHEMXHRSE, 8HE|T
KM
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IR ERAR RS R BE7FE. multipathd SHNEIMERHEIREHFME systemd,
ZEEASRSEHX GRS, REWL, TRXNMERERZREE, HANCAENHEU
BHURE AR E.

18.15.2 T f#IgE S| AR

5 18.7.427 “initramfs (IR ZGEEFIETT PIRETIRES I RBRENTG. BEEL TS
BEZIMRSHHEER—MEETR (BB0E 18,1247 “S|HEZBREME ) . EXLHE
BEHTEREE; udev 2RIEHFIN udev MMNEIREN]. Fli0, MNRZEEFXE, /dev/
mapper/ FZRFKFNFASHIZRFERX. FLt, 3t /dev/mapper/ &&HEMS|IBES X
Ko

S| ArlRea B MEIFZ T, 1552 7E /etc/fstab # /etc/crypttab #. initramfs
F, BEERTEAZBLTITL,

EFLELERE, RRENAEMEBRERTETEESISEKARBHEH T RARENIE
F3lH. —MME, RMEWBIXHRAXRGZHNEY (W UUID Si5E) R3IAXHRS
(AR ZEMARYSEIR, AR T(E]) , MABBIEEXGRARILEFRSIH. RIS |IAH
R BAHBEEEIRES|IE (B0, £ /etc/crypttab &) , MIBN{FAIFEHER, 680, £
181247 “S|HZBERGT R, REEAIEER /dev/disk/by-id/wwn- $5#%, AR
EWAS multipath=off A EA,

18.15.3 ZERRINFHNERED R

BTFFEFZSENIFBRAMEIRER, RIETERED T IRETSRE. ERER/VI\VTHER
iR, MRAFGRZRIAIAEANZIRIN, ENZEEBHRLEEAE. EEFREE, 15
HIREERE U TR—A:
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s ENIRIGHRTHMENZHRRFIRE? WIREE, RREEFWHF 181111
‘multipath.conf 9 blacklist #%” FrRIEMHBFEZREZIN, HEBERE

RHTF initramfs RS ERFERITRIRL X —m (BFEIE 183227 “IRBRYXHZES
T E” ) ?

° RGENEIEARETRIEENRXGRAZAERZE?

MRERHERG—NITNEE, XBE— dracut RR2ETTE, YIREZEIS5 S50
FrImARA:

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

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

Give root password for maintenance

(or press Control-D to continue):

MNRIZE rdsosreport.txt, BIRBARSKMM initramfs Fiz1T. MNREMATRAE, BER
HIOE /etc/initrd-release X B EBFE. WXHIFET initramfs IFFEH,

MRBAVMRZGHEAZSIER, ERRTABTSIAEMN, EFZREE

rdsosreport.txt:

Timed out waiting for device dev-disk-by\x2duuid-c4a...cfef77d.device.
[DEPEND] Dependency failed for Local File Systems.

[DEPEND] Dependency failed for Postfix Mail Transport Agent.

Welcome to emergency shell

Give root password for maintenance

(or press Control-D to continue):

312 18.2 : HFEIBEXTHERNIRE

1. 2B ERWRY systemd Rt Hid Kk HRKAIRE,

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

TEERIEH, BES—TRMNET,. HELRME—LKEN, BEBFAMCEIZN
B RZAMAERNER. REEEMNESSHAEMARES?

BRI ( “Switching root.” ) KAKREX SCSIRE. REMIIERF.

ZRIEN VM2 BTER. EREXKENXHRAR systemd JHE ( “Found

device-” ¢ “Mounting-” . “Mounted---” ) .

2. KEINHIKE, SFEEFISEMIEMFERIRE (BEE, TENFELHGSOIEETE
initramfs FARAIH)

cat /proc/partitions

1s -1 /sys/class/block

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

lsblk

lsscsi

HF OH OH O H O H R

MU e pYtats, ERizees 7 RESHRIIRNEIREARE, UREEBRETEAZ
B2 ZERE DX

3. MRIEEMHNEFZRFZIGEFTEENTH, 51T udev B, 15512
SYSTEMD READY (71_EXX)

# udevadm info -e

4, 1R E—F B/RTIEFNEARY udev B4, NMIFREAAIEERTE udev FLNIANEER B IR T iA)
B, WEHMEM, FHERAFHRREENEN (BBIE 18.12.1 71 “WWID g
FHINR” ) o AR udev BHIEH, EEXRNEHICFEEE multipathd BHE. &

% “Device or resource busy” JHE,
5. MRAFTLEEFRFUEMANEE RS, BEUUSHAFBEZILE:

# mount /var
# swapon -a
# vgchange -a y
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REMIERT, FohRUEHMEKY), HATHRESISRS (BERIFMEIINTIH)
UK H—FIES|IRRRFRHE

MRFEIACERM, EARIBIHHTES, HRSREEXEFEMENLR, SRR
BRZWHXERS, HEEESNFAIZE,

. RS, EROZANEL T AR (QIRAHE, BECR SUSE FEEl I EEFOE LE

RHRIAERDE) o

BTN S MIZFLEERR R IZIAE, AEBREERINTHNINGIF. BNATRRE
EHECE UBRARUGEFA BRI EFR R,

MRTERR, ERFESISHERS, FhREIREUER chroot #ANEBEIEMRN M
4, AZRRECENENS B THINERBREE, BES, EXMERT, R
X RGN BRI RE S ERIER AR, RIEEIRE, ErIeSEMWESR initramfs
BYSR BRI BB dracut #R3R. HIFES 5 18.7.4.1 71 “E initramfs REAZZHZ
B1E” o

. NRPESRELRE, REESRZHGISHEBLE, BERRUESFAIEESS, 3R

BAEXKMHNESZER. UTAZSEIENNAGRERER:

udev.log-priority=debug @
systemd.log level=debug®
scsi mod.scsi logging level=020400©

rd.debug @
O 125 systemd-udevd # udev NI BRI HELRF,
® iR= systemd BIHEHRT,
O REAZM SCSI FRAMBEIEREH.
O IRER initramfs FAYRIZS,

sk, SR LUK ERIEFERABEEIER, HEEHRITES G UES|ISHREHERE
tHo
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18.15.4 FHEAEEXH

B 3% SUSE Linux Enterprise Server - %1% 1/0 [RIAEREHNFMES, 5B SUSE FHiREH
B TIEAREEXH (TID):

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

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

e HOWTO: Add, Resize and Remove LUN without restarting SLES (https://
www.suse.com/support/kb/doc/?id=000017762) 2
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19 @ NFS HEXH RS

PSS Z 4 (NFS) B—MSZ 15 LU S A S ARINRY 75 TUih A1 AR 55 28 _ERISCHFRI T
Wo

SUSE Linux Enterprise Server &% NFSv4.2, FESINT LUTFXZHF: HEXH.
XEFnE. RSRmENES. NAEFHIER (ADB) F /AT &&=
(MAC) 917 NFS (B ImAIARS 28 EIFE MAC) o

19.1 #ad

PEXHFRS (NFS) REE RS WIEBRET 2 HIRELME Y, AISCIMARRENZIE]

X HHE,

MKEEIRS (NIS) ATRFEMEHREIMAFNWERHEIE, & NFSH NIS EEFERRLEE X

470 B RAREMLL P AR, NFS 5 NIS —ERNMELER AP 2588,

TN EF, NFSTL2EENSE, Rt EMEZIREMENERITEN. ErhEdYE

AUiA1E NFS RS 28FrE EMEAMSHNE M EN L, TAAE SRR AP &R LIS
10)3Z AR 55 2R M BYER A XX 1o

—Rms, EREURFEEETFUTER: FAEENNESEENTHEME, BEFETE

MIENAERANE, HELEHTREBRNNIGE. EMERT, SENFMER—EE

EEEERARG, FEEBEENEENG, ATHEXEHE THWEK, NFSEEB) Kerberos
BT IF MR 2MERT. Kerberos BE NFSv4 (BUAERZINN - BXFMER, &
B0 (ReMEkism) ,£6E “fH Kerberos #ITMEFMHIIE"

THERZ YaST RIRPERIIARE,

S
H NFS fRZaSHMNBE R, BERHAIEEEREIRFT,
NFS EP iR

NFS & Fim2iEid WA X 4 2o iR B NFS BR552807 NFS IRSSEVRSE. TCP/IP th
WEEME Linux BiZH; TEBREEMAEMRG.
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NFS fR5528
NFS fRS5 28 m % Fimieft NFS ARSS. B1THRHARS ST LU TFIF2FIIE: nfsd
(worker). idmapd (F3F NFSv4 89 ID EIRZFRMRES, NERLEHGETEE) . statd (X
HPIE) M mountd (EHIER) .

NFSv3
NFSv3 BhR7s 3 SR, HFEFFIRSMNINIER “IBhR” TR NFS.

NFSv4
NFSv4 B HIRRZS 4 555, ZHFET Kerberos #ITR AP 515, NFSv4 REE—
NMEO, Bk, Bk NFSv3 BiE & AT AE RIS,
XEERE A https://datatracker.ietf.org/doc/rfc7531/ A,

PNFS
F17 NFS, BF NFSv4 B—HMihil¥ B, 1Efa pNFS & im#la] LLE 1R NFS ARSS 28
ERYEE

O ==: ZEONSHER
MIBIe Eift, FRESHERILUXGER IP Il SR5ER. FEERiEr, BFEE— 1 EHH
DNS %48, =/ ATHEERBMBNAER DNS, FX mountd SFFEFHRITRAE

o

19.2 L& NFS frk528

BINTFELE NFS iRS583. Z(EF YaST &3 NFS ARS588, IRMERI » SR, 18
NEHSs, ARBRIRS SRR RS 5%, BHIESTREMERAFE,

ZIEERE S HET NFS JRSES23HY YaST iRiR, el HFERER, BIETUTHhSREZIR
3

> sudo zypper in yast2-nfs-server

5 NIS —#%, NFSHE—1MEF /RSB ER. B, —SHBENAZIEXRMAER: B
BIMEREX GRS (|H) , EAUMEMENEAXERSE (BN) -
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19.3 ECE NFS fxs52%

B[i@id YaST BCE NFS fRS5838, tBEILIFHECEE. NFSIER]S Kerberos &5 K#1TH 7K
iEo

19.3.1 {EFR YaST SEXHRS

fEF YaST ¥ MBhRIE & ENELIA NFS fR328, RSB AKRERMXGSHEIFREERNR
FENENHFHEIENMENFIERR. Alt, TEESaENAMLENAER, RSHEE
RERR N ATER.

BiIRBIMERSEE, BRERITUTIE:

372 19.1 © 12 E NFS fRS523

1. B5h YaST FHiEFEMWLEARSS > NFS RS 28; BB WE 19.1 “NFSIRZHEETE” , &4
SIRTEREH M,

NFS fRS523ECE »

NFs [B58
© BES)
FEEIN)

PhEREE
BOPANERS TR A
* nfs-kernel-server (FRIE)
EREENXERS A BERBEHAE,

BB NFSv4

V| BB NFSv4(V)
A NFSv4 543 (M):

localdomain

JBFE G55 R2(G)

) WHO

19.1: NFS RSBECETH

2. BHERERH,
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3. IR firewalld ERALK L FEDIRE, B8R NFS BLE firewalld (55

W58 19.5T “BIEREIFAERIFAI NFS BRSBMZFF IR ) o YaST MARTELZH
firewalld, EILIEZEE “BHAEARAIERE" HEFHHE,

. MR EFH NFSv4, 1BIEPHENEIRE, INREEHE NFSv4, YaST R NFSv3, &

XERANFSV2HER, BB EE: NFSv2,

o YNFIERE NFSv4, FBIMEEMNMERE NFSv4 15#E. idmapd SFiFEFRER
k5, Kerberos iEBERBZTIFERF, SEFIRLEVIERFRAFEH, 1
EEFERIZTIPEF. NREREIT idnapd HEEMFHER, BEERE L
localdomain (ZRINME) - BX idmapd SFHPEEFHIFMAER, BFEN /etc/

idmapd.conf,

O == NFSVA B

BAER, FIENFSVA BRI FUERECEE R, REERS5RSFEENE
PimA geininlARSS 28, AR5 28ME P ImAIRAIALELR 79 Localdomain,

. MRFELLIHRRSER, BREEA GSS D8, FTRAKHREINHHLET Kerberos

HERS BB ImEE XA Kerberos &4, Bifi F—F#HNT— M ECEFEIE,

. BEMEELFHDRAINERURHENE R,

. IREHAREERTFNEN, RFAE=EEES—TINEERENAEDR, HIEHATR

mER. WAFVBRER (BEEITURBRINMERD) .
AIUAENENIRENFENBERRT: 2NFEN (BIRS IP #i) « WA, BERERT
(a0 * FRRFAEITTENEBREFINARSSES) 1 IP WK, BXXLEETNELER, H5S
Il exports FH0I,
£ Btrfs XF RS L, HTFLELERE, HIRIVEBEIERIANED no_subtree check &
A subtree check. HER— Btrfs Xk RFA LHITEZ N EAEREALLIRENHEE
SUHE, EAEREF— M SHNEFHBEEREREEMS Y, FRALEDRAEL
W&, HE, BOIUBENSHBREERRNXGRS L.

8. BETAIUTERECE.
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19.3.2 FohEHXHRES

NFS SHIRSHIECE X4 Z /etc/exports # /etc/sysconfig/nfs. IR NFSv4 fRS28
AcE & 4d Kerberos BAI0IERI NFS, HEBRFIHAEFEBHRFHERE, MRT XLEXH
4, 15 /etc/ldmapd .confo

ERMRERDIRS, Bia{T6< systemctl restart nfs-server, tHSIESERL)
NFS AR$328FF Y RPC Ik ORI IERE
AR NFS RS2 AR LTRSS | SEZE), 151517 sudo systemctl enable nfs-

server,

Q i&E: NFsw4
NFSv4 2 SUSE Linux Enterprise Server LRI FABIEHThR NFS hil. INTE, @i NFSv4
SUHFFANELE B R5@d NFSv3 SHErAE RAEE.
£ SUSE Linux Enterprise Server 11 £, /etc/exports RREEH Y EEHFIER,
ZIgBENAZ R, BREEFEA.

/etc/exports
/etc/exports XHFEEIYIR. 8MFERTIHEZNERUNREZNS. /etc/
exports FHTUREEE !

/SHARED/DIRECTORY ~ HOST(OPTION LIST)
f5lan:

/nfs _exports/public *(rw,sync,root squash,wdelay)
/nfs _exports/departmentl

*.departmentl.example.com(rw,sync,root squash,wdelay)
/nfs_exports/teaml 192.168.1.0/24(rw,sync,root squash,wdelay)
/nfs _exports/tux 192.168.1.2(rw,sync,root squash)

FERYRGIZ HOST AT LA TME:
o ¥ RHEINE LRIFIERF i

e * _departmentl.example.com: XFHZE *.departmentl.example.com FHHHY
X i
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© 192.168.1.0/24: (XFHEF IP #uht7E 192.168.1.0/24 SCEINMNZE P iH

© 192.168.1.2: (XSHF IP #htit}g 192.168.1.2 B+ EH]

NRELE Btrfs XHFRZMNSH, HTFRLZEER, RIEBUBN NS SHAIMED
subtree checko

Br7 EEBIRFIZIN, EERTLUES LRSS /etc/netgroup FREXBIMLELA (@my -
hosts), BXFEEIMAEE XHFMILAE, 50 /etc/exports B man T1: (man
exports),

WRIETE NFS BRS23151THHMEER T /etc/exports, NIFREA sudo systemctl
restart nfs-server sn<E/Z5h NFS iRS528, LUEEHRENK.

/etc/sysconfig/nfs

251

/etc/sysconfig/nfs XHEEE—LLERE NFSV4 fRE2BTIFIEFITHISE, BSHE
SEUNFS4 SUPPORTIRE N yes (BRIAME) o NFS4 SUPPORTRTET NFS fRE BT X
¥ NFSv4 SHAE F .

WMRIETE NFS BRSZ2B/I1TIHMERT /etc/sysconfig/nfs, MEREH sudo
systemctl restart nfs-server sp<$EFHN NFS RSS2, MUEENE.

O 27 BEREm
£ SUSE Linux Enterprise Server 11 £, /etc/exports Hf - -bind HE&HEE
BHIER, ZKBNARZE, BMEEFH. IWE, @I NFSv4 SHFFRANEE
BR5&d NFSv3 SHFTARNE R4EE.

Q x&E: NFsw2
AR NFS FEFIGMEKE T NFSv2, 157EARSS 2889 /etc/sysconfig/nfs FIKE
PR LIS Az il

NFSD OPTIONS="-V2"
MOUNTD OPTIONS="-V2

ERmIRSE, BERUTHINEMZE 2 Z2ETA:!

> cat /proc/fs/nfsd/versions
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+2 +3 +4 +4.1 +4.2

/etc/idmapd. conf
{XHfER Kerberos BAIIEHE Fin A EEERMFRAFZKN, Z7HFE idnapd TP
Fo. B Linux At%2.6.39#2, Linux ZEFPIHEZFFNIBHFAFE,. idmapd SFHFERFD
EFE 7 NFSv4 I R1EARSS 88 tns A R FRE] 1D RUBREY, FIREFRIREILE F i,
WMREE, idmapd FTE NFSv4 RS 28 LiE1T. B IH ERRAFRE ID BREDIEH nfs-
client ZHEEMHE nfsidmap 17,
T EIREfER NFS HEXHRZENITEN, BRETXETENBEUSE—NARXABR S
ECFFZ#0 ID (UID), XBILAMEA NIS. LDAP Siigi R A E S —Aa9is & 3 18 A I RS2
Mo
ZE Domain HTE /etc/idmapd. conf FI&E, XTFARS MR ARSS 2_IFRE
NFSv4 B s, ZSEHNITHERE, Hitht NFSv4 MR P inT AihiniZiRS 28, BIAL
fEFEAIAE localdomain, NIRFBEEZFHMB, WErTseRE(EAENA FQDN H
HiEINEZ. EEXHERNT:

[General]
Verbosity = 0
Pipefs-Directory = /var/lib/nfs/rpc_pipefs

Domain = localdomain

[Mapping]
Nobody-User = nobody
Nobody-Group = nobody

EE5) idmapd SFPIEE, 153517 systemctl start nfs-idmapd. WIRETETFIFIE
Fiz{TBHMEER Y /etc/idmapd. conf, MM systemctl restart nfs-idmapd
L EBMTIFER, UFEEREK.

BXPEFMEE, S0 idnapd # idmapd. conf B9FMBT (man idmapd #1 man

idmapd.conf) .
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19.3.3 X Kerberos B9 NFS

E3f NFS £/ Kerberos S350, WHEHEAR 2RSS (GSS). 1E#1% “YaST NFS AR
528 FEEARIEIZES A GSS Z2. MMAB—MEMM Kerberos RS 284 BEERALLTH
BBo YaST ARG ERRS 2, MRFERAPTIRMHEIIINEE. EEFA Kerberos #ITHHINIE, PRT
YaST EcE4h, EEMFERIATHBA BEIETT NFS BRE

1. BEHRIRSSIMNE P IRERTER— Kerberos i5H, 14 5iARIFERER KDC (D%
i) BRE|[BHEZH krb5. keytab X (FEEMITEN LKA EEZE /etc/
krb5.keytab) o X Kerberos WEZEE, 18N (LM iEm) ,86E “F
F Kerberos #1TME FHIIE"

2. EEFis EiB1T systemctl start rpc-gssd.service B gssd RS,

3. 1EAR%Z28 LiE1T systemctl start rpc-svcgssd.service B5f svegssd RS

1T Kerberos S750IE, tWHRETARS R LIETT idmapd SFiFEER. BXBFHAER, FER
/etc/idmapd. conf,
BXRECEXRA Kerberos INFSHIEZER, 1BEWE 19717 "EZER" HHHEE,

19.4 ECEEFim

BERENEEN NFS EF R, TRLEHEMRMG FRNREMEZENTTE,

19.4.1 fERA YaST SAXHZRS

BN AP RILAF YaST NFS ZFIRIEIRM NFS ARS3284 NFS B RiEH AN, RINTFIR
YR

3%819.2: SANFSBEF
1. [B5h YaST NFS B iEtEiR,

2. B NFS HEERT-EHIF. BN NFS RESSB[NVENE. ESANNWERUREELX
BN EANRENLE R
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3. EA NFSv4 BY, 7£ NFSIEEXMKRIEFREH NFSv4, B9, NFSVA I ZANEEH
NFSv4 frRS525FRAARVHERIE. ZAIAE A localdomain,

4. E3F NFS £ Kerberos B2IIE, WEH GSS &M, EIFEEH GSS %,

5. WX firewalld RS LA TFEEIRE, BEIHA NFS B2E firewalld (155
WE 1957 “BREZIIPHMZIFIFH NFS IREX2MEZFE” ) o YaST HAReHiF
firewalld, FEUIIEZEE “PHAEARAERE" JHEFHE,

6. BHHEREFEN.

REXRE A /etc/fstab, HEEENXGHRASEHEIRS. SEEERBE YaST EEEF ik
B, EXRRIREUtXERNMEERE.,

() =BFR: NFS BIERRXH RS
EEIME U NFS RERRNEHRS X (CCHE) R4, EERIMHILR NFS £EZH
L81% & B R (R IFE 1 H

KAKES SRS, FRIARLBIBINFZILXAMBIERE, AEHNHIRI XK, T NFS
BXHRSE, HIIFESHR@E, RATEEEAS NFS HENMEEZNBERT, RS
XEETLEEH, AFLERAEREXNMEILE, B% (BEBERE) ,$23E “EX
RIEHIIR |, 55 23.4.1.2.5 11 “BUEMLILE” PAARITHAMSESISREEEN £, AF
IS & AU E B ARIESETE NFSroot BT,

19.4.2 FHTGAXHRS

FIM NFS fRSZBBESANXGRFNTRFZ M RIZTT RPC iInOMEY23. nfs RSB HARIEMEENZ
2R, [, B root 4% systemctl start nfs EENZIRS. AGEREI UG A
PXHBEEFER mount BT HFRAFEHIIXHE RSS!

> sudo mount HOST:REMOTE-PATH LOCAL-PATH

a0, BM nfs.example.comitBHENAFBER, &FER:

> sudo mount nfs.example.com:/home /home
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EEXEFimE NFS ARS52809 TCP iE#1148%, RILAERA mount 85<THY nconnect i&I, #&H]
LIEENT 15 16 ZEMEFEEHF, HA 1 ZRIAME (MRKEEEHIAD)
REEFIRFEFHIRPIFE NFS BRSS23M A nconnect 188, MNRFA—FFimxtE— NFS
RS SBMITEHG S, WIRHE=FMEEEINERE, MAIBIUMNEE, EEX nconnect
RE, “ASHHEMBEEFPHSEE NFS IRSSBZEINERE, Z/&, ZRLUA nconnect &
E X Hi{E,

1&B] LATE mount BYEIHE S /proc/mounts B EIYATFEAR nconnect B, MREEN
EHATUETEE, WEEHHERFARFERZAD, mEEARIME L

Q & EEHS nconnect EXHIFE
AT ERLUES —EHERAMITAER, BIEREREITEAL45 nconnect RYE
EIE

19.4.2.1 {ERBMNEHRS

autofs STPIERF R BT EoEHIREX GRS, 157E /etc/auto.master XEFRRMUTE
H:

/nfsmounts /etc/auto.nfs

MR auto.nfs XHEIEMHIES, /nfsmounts BREEANTFIG LFAE NFSHEAMNEBE R, i
# auto.nfs XPNBMEAT HERN, ErILUEEREERIBAFR, 7£ auto.nfs FAFTE NFS &
BRmE&E, Wik

localdata -fstype=nfs serverl:/data
nfs4mount -fstype=nfs4 server2:/

Pl root B17i517 systemctl start autofs FEEIZIZE. IRFI@ET NFS #EE /
nfsmounts/localdata (serverl®y /data BR) , i&d NFSv4 3 server2 89 /
nfsmounts/nfs4mount,

WNRTE autofs RSB IEIEITITINRIBT /etc/auto.master X, NIAZEER systemctl
restart autofs ERmNEMEHR T REFEENEN.
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19.4.2.2 FohéRiE /etc/fstab

/etc/fstab FAYEA NFSv3 HEH I TR

nfs.example.com:/data /local/path nfs rw,noauto 0 0

XF NFSv %, BEE=FIPFEMH nfs4 MAZE nfs:
nfs.example.com:/data /local/pathv4 nfs4 rw,noauto 0 0

noauto EM A2 ILE B BehEHXHF RS, NMREEFHLTREEZIXHRSR, AIUGEERE
EEHANTEDRS

> sudo mount /local/path

Q iiE: BohrER
NREEHERA noauto &, RFEH init A BT MEXE X B RGRVIER,
EXMERT, EAUEERRIDER netdev, LUBAIEMIAIEMSERIAZ gisidiEsit

—
=
o

19.4.3 317 NFS (pNFS)

NFS B&RENMINZ —, FEAFLHEE/\+ER. Hit, MREBHZ/)MH, NFSEERE
BRERBK, B, HEEEEANMHEARENZT A IHEIHHIEN, NFSIRSB[BHAAN
M, mERMASME. XRERAXHFREZAR, MUKHBENEESETEREX—%
o

HEEEE NFS IRSFEBFRHEY, IRSVBSEHATE. WEFRBHIE, FBINER
BREEEENEFF iR, B2, TEXHFRIA/NNA, EefIiEs L2 HK:

o MIRBNXH, MAERSESEIERTEIE W ERTTEHE Lo
o MRBAXM, MAERDBSEIEERHIEMIRS BZIXEIF K Lo

pNFS 21T NFS MR 7 MRS, RAERXGRGTEEMNSIEUESBLR. &
Itt, pNFS REMELMRSEE:
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o —MaEiEsiERIRSS 2R, ATAIEFIAIFIERE
o — NS EFEIRSEE, BTEREE

TCEIEMIEEAR S 2R A AL R B — B8 NFS AR5 88, BRFPIREIRENHE NG, THIERSE
25K NFSv4 B R ImERMANZMEIRS 2R IF IR 4R, BFAI AEREIHIIZARS 28 LAY
o

SUSE Linux Enterprise Server {X7E& F i L2 #F pNFS,

19.4.3.1 {£F YaST fi2E pNFS & im

BHITIIE 19.2 "SANFS B AR T R, (Bikrh pNFS (v4.2) EiEE UK ATERY
NFSv4 H=, YaST SHITFRELEDS R, HRTEXM /etc/exports RENFEAHERIE
Tlo

19.4.3.2 FohficE pNFS B im

BERE 19427 “FuiSA XGRS BFRLE. KEHEEEBT NFSv4 RS BTM. *
F pNFS, W—RIXFIER nfsvers ETATEIEARSS 28 MDS SERVER ZRMNEIERY mount

A .
< .

> sudo mount -t nfs4 -o nfsvers=4.2 MDS SERVER MOUNTPOINT

RNFEEREE, BER /proc XGERFEFHE:

> sudo echo 32767 > /proc/sys/sunrpc/nfsd debug
> sudo echo 32767 > /proc/sys/sunrpc/nfs debug

19.5 #BAEREIBGAIERIFEY NFS kS5 25 T1E F i
NFS RS 285 R P i 2 OB RIS (RPC) 17, S RPCIRS (MERTH

EFIEXHMEMRS) £ Linux NFS SEIIIN—&820. SIRARSS SRR P in el AERRIFTIE
17, MBEERXERSHMPAIEEE AR LEE P s 5 kS 2R ERE .
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NFS 4 fRS588M/EFRAE NFS hRAS 3, A DOIRAHIBAIEEERE. WEEAIZFIHEER NFS 3
REHHZ, BRI AGECE NIFERT 281 NFS 4 7 NFS 3.

19.5.1 NFS4.x

NFS 4 BERIVIEARSZ 23IHFTFF TCP i1 2049, EIERAIERFTHLLIRO, i57E NFS BRS3 28
89 firewalld F/EH nfs IRSS:

> sudo firewall-cmd --permanent --add-service=nfs --zone=ACTIVE ZONE
firewall-cmd --reload

¥ ACTIVE ZONE Ei#tfy NFS RS 28 _EERRIBA M X,

fEF NFSv4 BY, REEEFFIRHITIIINIBIAERE. FIANERT, EHRAMERSNE
= NFS hRZs, Eit, SNREFUHZRF NFSv4, MHZRBhERIIMES 4.2

19.5.2 NFS3
NFS 3 EEREAUTARS:
® portmapper

e nfsd

mountd

lockd

e statd

BIAMBERT, XLARSSH rpcbind #2(F, FERDISHEIRO. BAFIAIRLX

XEZ BB AIER
PRRRSS, FEARENRENBIHTIROIET. 2EREEHAERIT X LR

portmapper

7£ SUSE Linux Enterprise Server L, portmapper BfCE @i &SR IETT.

i 111
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i TCP. UDP
BITE ZPim. RS38%

> sudo firewall-cmd --add-service=rpc-bind --permanent --zone=ACTIVE ZONE

nfsd
£ SUSE Linux Enterprise Server £, nfsd BEE @S EF#SHKOETT.

im0 2049
iy TCP. UDP
BITE AR5 88

> sudo firewall-cmd --add-service=nfs3 --permanent --zone=ACTIVE ZONE

mountd
£ SUSE Linux Enterprise Server 1, mountd BECE Fi@idESinOE1T.

% 20048
i TCP. UDP
BITE ARs528

> sudo firewall-cmd --add-service=mountd --permanent --zone=ACTIVE ZONE

lockd
EH lockd IgEFHSIHO, 1BRITUTIRE:

1. 7EARS 2B L4RIE /etc/sysconfig/nfs, HEHRIMIEGELUTIN

LOCKD TCPPORT=NNNNN
LOCKD UDPPORT=NNNN

B0 NNNNN B A PmERIRERR . MMM ERERRR .
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2. =B85 NFS fR5528:

> sudo systemctl restart nfs-server

®0 NNNNN
I TCP. UDP
BITUE P, RS328

> sudo firewall-cmd --add-port=NNNNN/{tcp,udp} --permanent --
zone=ACTIVE ZONE

statd
Fh statd IKEFRSIHO, BHRITUTIRE:

1. 7EARSS 2R E4REE /etc/sysconfig/nfs, HEHRFIEGELUTIN
STATD_PORT=NNNNN
B0 NNNNN B A FmikaIR AR O
2. E/35h NFS ARS528:

> sudo systemctl restart nfs-server

A NNNNN
Y TCP. UDP
BITUE ZPuH. RSS2E

> sudo firewall-cmd --add-port=NNNNN/{tcp,udp} --permanent --
zone=ACTIVE ZONE

O == MEFUM firewalld BBE
BREN firewalld LEfG, BFEEZEMMEZTIFEFUEEREN:
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> sudo firewall-cmd --reload

Q iFE: BHAEXIE
R ACTIVE ZONE B AMN T EN EERBBAEXKE, HER, REHEA
BUXE A e =AML A E o

19.6 &EIE NFSv4 ifin)izs4)5R

£ Linux &, BRTHMEF. ARMEMA (ugo) BUEER. BA. 1T (rwx) XEREBEITEZ I,
FiIFIEHIFIR (ACL) EEA—MIIRE, 1EHI8E DM BRIFI—MEER Draft POSIXACLs €)
(POSIXACL Ef8) , EEKEE POSIX WIERTENK. F—MEEE NFSVAACL, ER
NFSv4 RE X RS —ER9, BRZA T TE Linux £ POSIX &4:5 Microsoft Windows &
B9 WIN32 R4t 2 [ERHE HHFRE M,
NFSv4 ACL R LALERSEREERS POSIX ACL, EIEFR#HITIE NFSv4 & i EBRST ACL IARIN =
X (EbinfEm setfacl) .
5/ NFSv4 BY, FiAfER Draft POSIXACL (BMETEAEIFIER) , HMEIEFER NFSv4
ACL, XFR, B setfacl AJLUTE NFSv3 EiBfT, #I1TiATE NFSv4 EiB1T. AT HEMTE
NFSv4 X245 EfFR NFSv4 ACL, SUSE Linux Enterprise Server 27 nfs4-acl-tools
wHa, HPEaTyIsm:

* nfs4-getfacl
e nfs4-setfacl

e nfs4-editacl

XEMSHWITEAAARELEERTFIREME NFSv4 ACL B getfacl #l setfacl B, XY

NFS ARZS 28 LRI RAIREIT NFSv4 ACL LI, XEHLSAEN. RARFELE LT

HII (ACE) WA EASRIREER PP AeI A, BEFis LiE{THREFEHRFZRIRS [T
(A SEATL

RZFFEMIt NFS ARS528 LA S NFS 5,
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ERRIIEERS

BXER, 52 M Introduction to NFSv4 ACLs, MIHEA https://wiki.linux-nfs.org/wiki/
index.php/ACLs#Introduction_to_NFSv4_ACLs 7,

19.7 BEZER

P27 exports. nfs #lmount BYFAADISN, EAITE /usr/share/doc/packages/
nfsidmap/README FkEIXFECE NFS BRSSBNEFHINERS. BXEZENXY, FEL
LA s -

s BEXMBREN—MRIER, BEN (ReMaLiEm) ,F 238 “WEMBHAE .
o NMREFEBCHEFNFS R, BBME 2147 "BEfEZINFS HZE" o

o BX{EM AutoYaST BECE NFS IEZAT, 15E20 (AutoYaST 15/ , 64 & “WENK
FTEB , %4217 NFS BEFIRMARSEE -

° BX{EH Kerberos {R1F NFS SRR, EE W (KeMakismE) ,F6 2 “FH
Kerberos #1TREFRIRIE" , % 6.6 5 “Kerberos #1 NFS” .

e 1 SourceForge (https://nfs.sourceforge.net/) # LB EHIFMAVRIAR SR,

19.8 IREEELAE NFS &8

19.8.1 ®EIEHHE

RLBERT, BULBIEREERNEIREEHINE /var/log/messages XK T #E NFS
FREgiRlER, BIRZEHME, &R EHEHM /var/log/messages FIRHRIEERBIEM, EXLLE
RE, LB B0 EBEIA ML IR E RIS T RIS NFS R,

BRtARE X, B LIRME VIR ARHRE L LR ERICERH, RESFHRR
MREESE, ARZHRR TENIEFIRR.
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1. HIRWMEEIEE, 1F Linux £, SJLAER tepdump ZREE1EMHEAY tcpdump 5%,

tcpdump EERRFIGAT:

tcpdump -sO -i eth® -w /tmp/nfs-demo.cap host x.x.x.X

Hrp:

sO
B LEER iR S & it

eth0
N R EBEEIEENAIZONR . LR any ER#EREEO,
BEALEMYBEE=SHEIERE THEHEM 2 TR

EEZES NRHBRAFR .

X.X.X.X
R NFS &5 —uRAY IP sk, fI40, 7£ NFS FFisHIT tepdump BY, 1545
TE NFS BRs32889 IP ik, = Z7F7A.

S =

@ E =)
ERLEFERT, RFENFS FF IR NFS RS BAE—IRHREIERE®E 7. B
RARE IS AR TN, WBEREEMRHIREE,

AREXHF tepdump #HiZ, BREHITF—D,

(A1) WMNREIMAETE nfs mount S AFHITEIES, ErILIZIRERA nfs
mount FFSHISIEHIZEIEN (-vvy ) KIR1FE LS.

(ATi%) SRENEBILA AR strace. BIISEH strace FBAIER T A RS ARRHL]
BtEl, LthfE B AF#H—FPHEERNXE tcpdump REIHPLEEH,
40, WMRELIE NFS HE EHITH mycommand --param @< KM, MATLUEHE
U TFa<$XE strace Zm<:
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strace -ttf -s128 -o/tmp/nfs-strace.out mycommand --param

MREBRRSIABMSEDN strace, FEERIMWBIATE, 1% /var/log/
messages HEXH IR,

4, —HRABI, & Rl -c RELEFEXRIFFPIEITH tepdump, R strace (i L SEE

E) E%%JJ: strace 'ﬂéﬁ/%\o

5. I, EEHUEEREICHEHM strace HUEDIMEENEIER A LICE /tmp/nfs-
demo.cap # /tmp/nfs-strace.out FHEIE,

19.8.2 =%k NFS IR

O == =4k ERTER
R, TS UEMRT T NFS IR REE NFS BI2R, Hit, BH
7% 198171 "REIEE HEARANE—D, UEBSE/NRECEE, HERMERETEES
EMLe s maEIRAE (RB) FEETRERNNHAT,

I B ASMIEIRN U RUETIMNY NFS BXIER. AT, HESIFEEEXE, HENEE
EX, EitERBHABAIESEMASIEE. CEERAENRA~ERIZIMAZEE LU LE
EENAE. KZHERTHAFTERE AL, XFARHAENFS RBEBIAKRR, BEE
It AR,

19.8.2.1 f{#H rpcdebug EUEiER

rpcdebug TEFIHEIZENERR NFS B IHMARS S EINTE. WNRELEER SUSE Linux
Enterprise Server FXiEt rpcdebug TH, AJLUER nfs-client F nfs-kernel-
server (J&ATF NFS fRS28) MHERENTEA,

BIRBIFIRMNE, 1BIa1T:

rpcdebug -m module -s flags
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EERARTE, 5E1T:
rpcdebug -m module -c flags
Hrh, module aJLLE:

nfsd
NFS AR5 28 CEEE91E 1

nfs
NFS & P imfCi5a91E1

nlm
NFS B2 EIK (£ NFS Z P imsl NFS RS 88i%) - (IEAF NFS v2/v3.

rpc
IR RARERIAR (T NFS B iHEE NFS fRSS881%) o

BX rpcdebug s LIFARZENGER, BSRFMIT:

man 8 rpcdebug

19.8.2.2  ¥tXf NFS Frkaipy E AR RS

NFS JESh el e #I T HhABXARSS, 1490 NFS A FIFFEF rpc.mountd, EBILITE /etc/
sysconfig/nfs FRAHEXIRSI&E IR,

40, /etc/sysconfig/nfs BEUTEE
MOUNTD OPTIONS=""

ERAIAAERN, BIOER -d %W, EERUTERME: all. auth. call. general B

parses

fign, UNRERERAER N rpc.mountd HEIER:
MOUNTD OPTIONS="-d all"

BXRFFERIAED, BERFMI:
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man 8 rpc.mountd

B /etc/sysconfig/nfs g, EEERRS:

systemctl restart nfs-server # for nfs server related changes
systemctl restart nfs # for nfs client related changes
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20 Samba

£ Samba AT LUE Unix it EHEZE I macOS. Windows 1 0S/2 HHEHBISTER
FTENBRS328. Samba BRARBMINGEETEBERUE XM~ M, /A YaST S FrhimiE
ACE X 4RACE Samba,

O ==: F%#FsMmBL

M Samba his 4.17 744, SUSE Linux Enterprise Server R{EBE A SMB1 thi¥, 8B
ZRIZY.

20.1 ARiE
U2 Samba SCRSH YaST SR ERHY—LERIE,

SMB 1Y
Samba FRAET NetBIOS fRSZHY SMB (ARSZ2EEHR) thi¥le Microsoft £ iZih
R ERE1L R B HthE S s34 ] LLSIE1T Microsoft 1 ERARIARS 2B EILE
%, Samba 27E TCP/IP thiX AR _E52hE SMB 1hil89, tEtRi%, FrERF is L&
LEFBA TCP/IP,

() =% IBMZ: NetBIOS 3%
IBM Z {XZ#FEF TCP/IP B9 SMB, XLEZR 4 R NetBIOS #5,

CIFS ¥
CIFS (Common Internet File System, BRAEBKMXMHRL) HIE SMB YR HARR
7, W#FA SMB1, CIFS EEX TCP/IP LEANMMERIEXHRFAIHIRMIN, AP AR
@it B B E TIEHH =,
SMB1 B4 SMB2 BXf, FERFZIEA Microsoft Windows Vista™ B9—38 53 %416
B, SMB2 X# Microsoft Windows 8™ I Microsoft Windows Server 2012 Fg9 SMB3
. 7E&ifRY Samba kA, HFRLFEEZIAEBER SMB1,
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NetBIOS

NetBIOS @& R F R FREMAMLE L itEMEL@IRARREED (APl). EEEZIIMEN
HEVEBAECTEEM. ZEELUIRIER XL+ EVI#HTI I, ZEEEPO
HEFOEXEZ T, ML ENEATETISTUMEFRERENETR, FiiREXLERZR
MAREA. A EREIMLE AR _ESCH NetBIOS, —fpiExd &g, RAERERAISEI
#F/9 NetBEUI (E®5 NetBIOS APISEE) o NetBIOS A LATE Novell IPX/SPX ¥ _E
i51To MHIRZS 3.2 FF98, Samba Z#F7E IPv4 1 IPv6 LiE4T NetBIOS,

@it TCP/IP &i%89 NetBIOS B#F5 /etc/hosts RERMBFR DNS EXMBFREHE
HERZ 4, NetBIOS FHEECH. TEMIMNHRAE, BAT HEEENREMFEH
DNS, ZBIEFERS DNS ENBAMEAIZFR, Samba BRIARAXFHA T

Samba RZEE

Samba RSB EE P imte it SMB/CIFS BRES#1 NetBIOS over IP #5 &Z RS, FTF
Linux, Samba fREZ 2B =FFREFAA: smbd BF SMB/CIFS fR%, nmbd BF&&
AR55, winbind BF &% IE,

Samba E i

Nt

7N

DC

268

Samba B i 2—fhEEfZ i@ SMB XM Samba fRZ23{F M Samba REMERES. EH
BERS (B30 Windows 1 macOS) #sz#f SMB hille HATEFMEITEN L& TCP/
IP il Samba IREIEA T ZFHARFEZEE UNIX B PR, XF Linux, E—1 AT SMB
HIRIZIER, ERIFE Linux RARS| LEM SMB #FiR. REEX Samba EFIHIEITE
fEISFIPTER.

SMB RS EEIHENEFIRRERR. HERERSHLNER (BFHFER) M
ENHle MBI HERFAISEMARHEZ, ATURHEEMGENEAEN — F—EEF
BRIZT. HETEWIHEBENZTR. B ] LDARIEHE B RAITENNRIR MRS
mefl

RERRG, UETHES ($) ERNEZZMEWEE. A Windows i+ BN AHE

Y, XEHERZET.

EfEHI2E (DC) BRIk RIARSS 28, AT HITEIRESR, ERMAFAILUERZ M
1R,

ARiF | SLES 15 SPT



20.2 Z%E Samba RSS2

BRI Samba AkS528, 1BETN YaST FEF I > THEE, EFIE 1550, AREET
525, WIABERETMREHZFMTENRG .,

20.3 Bopfl{ELE Samba

(5| S8Y) SJLABmIEEhEELE Samba R8s, EFoIHRITXM ME(E. BoiflELEREE
&BH 20417 “FER YaST ELE Samba fEZE2:” HFARBY YaST Samba fRSZ2RECER—EB 9

ST systemctl stop smb nmb A{ZLE Samba FREERIARSS, £ systemctl
start nmb smb FIZFENXLEARSE, smb RESIBIEEELIE winbind,

(@) i&7%: winbind
winbind @—TUHIIARSS, HELIEIHMEY samba-winbind B E1RM,

20.4 FEZE Samba fRS2:

SUSE® Linux Enterprise Server FfJ Samba RS 23 @ iR E A NHITECE . /A YaST
HXAFHAR. FLEEUMREEIFANGEE, B&E YaST GUI A&,

20.4.1 {EH YaST Bd& Samba AR5 23

BFCE Samba BRS328, 1BBEN YaST HIEEMLLARZSS > Samba kS5 25,

20.4.1.1 %% Samba Ed&

BB IEREY, Samba ZEMFESBSTH, 1IBREHT L E5RZSESEMXNEARIG
B, MELREY, RASRTERA Samba B5G0<% (Samba Root 1%) o UGRDHA,
28R Samba B2 & WiEE,
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Samba LZEFEEEIER T BN AERIFMLE

TEARENNB
FELRARSE A PER— N IERMIBA— TR, AREE D,

Samba fR323¥R
ET—29, IEERSBVBENZFT L FIHITHIZE (PDC). &HEARS S (BDC) E2ARTTY
IIEHI2s, BT —TAEE,

INRAEREHITIFANARS R[ECE, BREHTHIN. ARERGHHEHESD, &E Samba

root A%,

THERILATE Samba ECEMIEERIEEN. HE. B, FI{EEH LDAP I ERB-RRERFIEIR
B,

20.4.1.2 7ERRS328 LB RASMARASAY SMB 73X

EI51TE=FThR SUSE Linux Enterprise Server R Et&RHT Linux FRASHEFiH L, BRIABZHA
& 2r SMBL/CIFS thill. B2, MAM Samba SEHIFTAEECE J9{NER SMB1/CIFS MY AL
BHE, ES5HERFIRRE, £ Samba BBEAZE/MER SMB 2.1 thilCRAHZRHARS
EXRLEIRERHEEEEA SMB1, i, HXLEGERMT SMB1/CIFS #Y Unix i BEY, XL R
W ARSIEDESINARD, RGBT XMER, BERENRE, HSNF 20527 1+
P um L3 SMBL/CIFS £E”

BENILE, BEEEXM /etc/samba/smb. conf FIRE2F/HEE server max
protocol = SMB2 10, BXFrERBEENTIZR, 1FEH man smb.conf,

20.4.1.3 HE%k Samba fit&

F—R/E5N Samba ARSZEFEIRET, FEHITE 20.4.1.1 7 “4J46 Samba EEE” MR
P RfE, Samba ILEMNEFENZER. EAEREEER Samba fRS5EEE,

MIBECEZ G, BEHERFIRE,
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20.4.1.3.1 EnhfRS2E

EENERRH, BCE Samba fRSBBHBHIKE. WRBEESRRLS|SHEBNZRS,
FIEFES [ SHE, BREFHRMERN, BEFET. AXEE) Samba RESB[BHEZER, 15
BME 2031 “BupflfELE Samba” ,

LRI R, ER] ST AERRRO. AEENEEFE T AP MOS8 E . REZ T
g0, MEEIREMIEAT. EFEREOH B EHERA Samba ARSFEFMEIE,

20.4.1.3.2 #=

EHZETRR, WEBMER Samba HE, FHE—EMEXHHE, FINERFMITEIN. &
RS RIS sIMAEEE Z B, BEFNEARIHHEE, BEHFTRRREEHRE,
TP HEZEREATHAPRARRAIUSHMUARRZMIBENER. #I30, users
BT auhSeE, DOMAIN\Users BTG, AR URTHRERXHFRFENRAFRRE, &A
HEUAIRFIATLUSIBHOHZZ S, BEATAHITEMNEIEENARAFAHE, BRAAIT Guest
1iRlo

20.4.1.3.3 5ff

FES AR, BESENXEKNE (EXEE) , UREEENERERERENS
(NetBIOS £#1%2) - RILUER Microsoft Windows Internet Name Service (WINS) #1783
MRAEMT, TEXFMER T, EAREH WINS T2, HRERE R DHCP 192 WINS RS
R, BERLBEEREFEEFAFZFMIIER (5190 LDAP iE TDB #iEE) , BRE&E=HE

B

20.4.1.3.4 ©J{=iH

EEHMINAF LB IHRERE, FREFEEERN PRI TESNIRE, BE AN
#isle BAFRFTIERVE, BEREEMIF.
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20.4.1.3.5 LDAPigE&

£ LDAP I E Rk, ERILUHEERTSHINIEN LDAP BRS28. BNIAaEE &S LDAP
fRs328, BRETNINEE, ERBER LDAP RENFERIIAE, BREFESHEE,

EX LDAPECEMEZER, EEN (ReMigkism) ,%£ 5% “fF£F 389 Directory Server
/Y LDAP”

20.4.2 FohEcERSS 28

WEREIE Samba FERSEEE, ERE samba, Samba WEEEBEXMHRE /etc/samba/
smb.conf, AILLBIEXHD AR NEIEESD. [global] HEESHRMELF/IKE. LUTEIA
A BEEZNIXXEMITEMNIHE:

e [homes]

o [profiles]
¢ [users]

* [groups]
* [printers]
* [print$]

‘I %, ERLUREARERHEZRD, 57E [global]l MIKEE/HAZEMR, XERFE
EXHERZIER,

20.4.2.1 global 2%

[iZEeK [global] EIRHIUTESHKHEMBIRENER, UEEMITEYIEETE Windows
IR iEHhiEd SMB if18) Samba fRSE 28,
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workgroup = WORKGROUP

T Samba BRSS2845TKE TE4H, & WORKGROUP B 9 & MLEIF H AVIE 2 T1F4E,
289 Samba IRS2IFHINEE DNS BT, BRIELLBMMEISIRAGWNEFIEMITEN.
N DNS BFFAAF, i5#EMA netbiosname=MYNAME i BIRSBZ M. AXULBEHH
BEZMT, 15BN smb. conf FHTT

os level = 20

IEEHHAERER Samba IRESBES XM AETIEAR LMB (A2 . AT
BRIMA Windows MLEE Samba IRSZBECE RSPk, FOEFRIERBRNE, W2, B
KIEFFRGEMESR, ES M Samba 3 Howto BY “Network Browsing”  (BIZEI5E) —
&, BX Samba3Howto FNIFER, BEEWNE 2097 “EZEE .
INRMLEHFEHEM SMB ARZS28 (30 Windows 2000 ARS328) , HEEAE Samba FR
SRERBAMIMERFENFAERANTIR, ER os leve REANREMNE (BTN

65) o ABEALUERER Samba RS EBIEAZHIALLHT LMB,

FEFERUIRER, ROIAEEEXEMIIE Windows WS RRIFME, RiZSL/EINIIM
ERy—XHPHIEEER ], MIXXLEEN,

wins support#wins server

AT EIER Samba fRSS235EM EIEE7EDN WINS ARSS2389ILE Windows L&, B
wins server EIFHFGEEIZE /I WINS ARSZ 2309 IP ik,

MRBEEB Windows ItENIEZR RN TR, FARXEZENEREER, WFEE
RE— WINS fRS588. 4§ Samba ARS5 2R T /XIFR WINS ARSS28, 1EIRE IR
wins support = Yes, HFREMLZHIEE— Samba [RZ[/EA T IKE, UINE
smb.conf X#HHENBAIEN wins server #wins support,

20422 H=

T35 BR40{AIRE CD-ROM JXzp2sfI A F B3R (homes) Fifi4a SMB & F imfE,

[cdrom]

NTRGZIMEEE CD-ROM KshBBTISATA, NERAERTIE (EAFIHhENS) BUEX
17, MEFRE—FIFRDS, LUES Samba = CD-ROM JRzhes.
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H=

{51 20.1 : CD-ROM H=

[cdrom]
comment = Linux CD-ROM
path = /media/cdrom
locking = No

[cdrom]#lcomment
[cdrom] ZBHIEML EAIFRE SMB ZR IR BEINHZNZFR. =JLURIN—
AN comment RFHF—FHER I HE,

path = /media/cdrom

path =SHBR /media/cdrom,
B AR REIRAIALCE, AEXMEEHERSE L FENAF A, NRMERHEE
WERERF AR, BRAEERRIN—IT guest ok = yes, HEBENMKZ EMFRERAF
RAENPR. FANTEBGEELIEISE. 7 [global] O EALSHEIEN L.,

[homes]
[homes] HEEXERFEE, NRAFEE Linux XHIRSZ2[OERKFANOSURBE
CHEER, NI UEZERIEE,

f 20.2 : [HOMES] #£=

[homes]
comment = Home Directories
valid users = %S
browseable = No
read only = No
inherit acls = Yes

[homes]
OESHEHEMHEZFAEED SMB iRZ:3APHHEERIR, SR [homes]
HERLSHTER—TMHE, SRHNEZIZ MR, Bo

valid users = %S
BINEILEERE, SERAERNEZATRER %S, XF [homes] £=, hRFF—F
NEBER#B, XEMA LR BIEZIHRN RS F LA P
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browseable = No
IS B FEHEEMEIRERARA] I,

read only = No
BRIAERT, Sambai@id read only = Yes B FHMERESHEZNE S
B, BFELEAE, HI&EE read only = No, ES5writable = Yes 25X
58

create mask = 0640
ARLEARZETF MS Windows NT IRFAREEIRRE Unix fXPRAVEES, FRLLENZEIZ
XA REEETRANPR, S create mask EX T AR HIEIKAIIAENPR, X
EATREHRHE, FXL L, Jtl:iﬁ%%f%%iﬁﬁ%ﬁﬁii?ﬁﬁﬁ, BiRB&EMEEA
MR EBIEEMR, valid users = %S &2 EFEUAR, BMEIZAEEIREU

PRt AGISN, BEfFEZAETIRINHEENFRNE, 5EH valid users = %S —

7o

e RES Samba £ NFS HE

5 Samba = NFS EHFIRESBIEERR, BEAZEXFM. BEEEXRSSHEL
LR Samba, HEZEMEAENSE, HI90iSCSL,

20423 L2455

B2iRE

Z2tt, AUERASKFRIFE IMHERR, SMBiRREUTRENRNG:

BPgRLM (security = user)

HEARRFEAPRIZSINT SMB. B TR ECIER B CHOLERSSE LiEM. Ei
&, BRSSBEILRIER P ZRETFIHRIENESHHEZINR,

ADS k&2 (security = ADS)

275

EiZiERH, Samba I§7E Active Directory B Ui 5. BEZERDIE, iB17
Samba BT ENEELREHAIE Kerberos, W IfER Samba 3 iZitEHMNEI ADS 47
8, IIRVERIEE YaST Windows 1l 5 A i8R T2 fR
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kLt (security = domain)
REHBEHEMA Windows NT 135S, HENAREEET{F. Samba == FAF &
A< 15&45 Windows EZE 5 AEITHIZRIIEZES, X5 Windows Server KR
FER,. BHERMZECOSESHIZEN yes,
EEHE. ARFREALEMER TR MRS TERNRSSEENELEHZREHLZR
T2, ARNXHEMHEZRERAFAZ2Y. B2, BaUNRK LS NEREN IP s
1TER¥HA Samba AR 2%.

BXIUFFNEZEL, aJUIE (Samba 3 #BEEm) HEl. ¥F—1MRFELNZ MRS
2%, ROERIEW interfaces M bind interfaces onlys

20.5 ECEXEFPium

X Fin ReE@i TCP/IP i518] Samba ARS588. NetBEUI Hli@id IPX BY NetBIOS AEES Samba
HA,

20.5.1 {£F YaST B2 & Samba B i

BiE Samba B iE#A1E) Samba 8 Windows ARS8 ERVER CXEETFTEMN) o 7ML
AR55 > Windows 12 52 A IHEEF 4\ Windows B¢ Active Directory i85 TE4H, WIRE
T [EBER SMBEE3#1T Linux S5 50IE, MARSHGIIER @D Samba. Windows 5
Kerberos AR55288 Li#1To
BEHEEZFIEEAHRSRIEELED, fli, FRENESZEZRIMGETREL S HIRIENE
oEHRSBAFEER. XERFREERRMIE CIFS ENEBR. EXIFMES, FERL
pam_mount FHTI,

FTRFTBEIRER, BHIATIEELSTRECE,

20.5.2 TEEPFim_EEF SMB1/CIFS =

FE— SMB ML hkZ SMB1 8 CIFS @ F L2 IBMY, EF%AE Microsoft EiFEFHA.
HFLeEE, SUSE Linux Enterprise Server LA mount s3I\ RS FE RIS
(EMSMB 2.1, SMB 3.0 8¢ SMB 3.02) #f#; SMB =,
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B, WHERRSEMmEST /etc/fstab HATTHI mount spSAERIR(E, EHARTLIRI A
WERN G RMER SMBL, BEAUTEE:

e smbclient TE,
e SUSE Linux Enterprise Server B&EK#Y Samba ARSS 28505
FEUTIEEH, AFHEEFAH SMBL, HINZNAIRES SBIEERN:

o fERAZIFIHT SMB Y ARZSEY SMB AR$3 288918 E. B Windows 7 #1 Windows Server
2008 F8, Windows 2# i SMB 2.1 £§5.

o {&#¥iF SMB1/CIFS BY Unix ' BRVIR B, XLV RERBIEEESHDYARE,

O == ZozMER
BB TR AR 2R, BXRXLRFRIFHAER, ESU https://
blogs.technet.microsoft.com/filecab/2016/09/16/stop-using-smbl/a,

RIRFALKBRSS 2 AR EREH SMB iR,

A X1E SUSE Linux Enterprise Server EEBE&EUHNAREHEE, B5S
W 204127 “ERRS23 LB ARMAREAH SMB i o

MREEEELFIAY SUSE Linux Enterprise Server RiZHEH SMB1 X, i5¥3i%EIN
vers=1.0 AINZIFFAR mount f5<1TH:

# mount -t cifs //HOST/SHARE /MOUNT POINT —o username=USER ID,vers=1.0

&, T LITELREER) SUSE Linux Enterprise Server F2 /5B SMB1 #£%, ELLE
B, i57E /etc/samba/smb.conf Hf [global] 9 FARMMLUTED:

client min protocol = CORE
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20.6 ¥% Samba B{EERIRS2E

TESRETR, ARBEFERIATEEFROERG EFMBVAF#1TiRE,. EEF Windows AY
L&, LtESHEEFTEEE (PDC) RAE, ERILIERAECE S PDC B9 Windows RSS2, B

HAIfEB) Samba BRSZEEEMIULES, 71 20.3 “Smb.conf 189 global 149" HERT BAE

smb.conf BY [global] ZpHIKERII,

{51 20.3 : SMB.CONF iy GLOBAL Zf%

[globall
workgroup = WORKGROUP
domain logons = Yes
domain master = Yes

HEESEMAMEZEL RS Windows REMNAAKFMNOS, FJfEAH< smbpasswd -a name
KSTRMAESS. ERUTHSHITENEIE Windows IS ERAVEKF |

useradd hostname

smbpasswd -a -m hostname

£/ useradd Sa LRAIARIMN— 1N ETRS. S5 -nESEAKN, < smbpasswd =8
AN S, HERMEERA (/usr/share/doc/packages/samba/examples/
smb.conf.SUSE) & BaITILESEIZE,

add machine script = /usr/sbin/useradd -g nogroup -c "NT Machine Account" \
-s /bin/false %m

Ef{R Samba BEBIEHHRITILHIZA, HEREENENEIEGNER Samba AR, HEHE
ANE] ntadmin £BAR, SABRILUMERU TSRS AETFILL Linux AB9FFE R 18Kk Domain

Admin K&

net groupmap add ntgroup="Domain Admins" unixgroup=ntadmin
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20.7 BEE 7T Active Directory BIM£EHAY Samba AR
5as

SNREEBTIETT Linux BRS328H8] Windows BRS328, IR LAMGEZR MR BHAIE RS
ML, RERRSSFIEZINER — NP REMDIERFZHNING. BF Samba AILLS Active
Directory 1ZthfE, EILIERLIE SUSE Linux Enterprise Server BR5328 I\ Active Directory
(AD) 13,

ENEJAD 15, EHITLATRME:

1. Ll root BHERHBE) YaST.

2. BEIMLEARSS > Windows 15(RY 53 28 1&.

3. 7£ Windows 15ip R A8 A ERIEE TIRAFER PR AZIMANBE,

Windows 13 5 &1

BRRZEE
HE T{EA(D)
|WORKGROUP]

[ {578 SMB fZE3#T Linux SHHIEIEU)

O #EREHZEERO)
Y R ()
[ ssH25BF(©S)
| =xizEE)..|
At
L afrAp#=ERA)
O #3F Guest 7] (S)
IR (P)
‘USSI'S |
BRAEEHM)
(100 B
INPRET)...
T  BEO || BEO |

20.1 : #%E WINDOWS Ik 5348

4. ER[ERER SMB E 28T Linux S5IE, UTEARSS 88 LfEA SMBIFE#H1T Linux &7
Cyhl

5. BEAE, AERSGHRRIHEIAINEG,

6. 12 AD IRS3 28 _EAY Windows Administrator 9%, HEEHHTE,
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MIEEHIRS[/ELRIZE T M Active Directory I iZHI2SIREVA ISR,

&, EELUER realmd THEEEE| Active Directory. BXAT, B8 £ 20.7.1 7 “f#
F3 realmd EIE Active Directory”

O =% stms
B Z Samba ARSZBHVIFIRFR, BRASKA—HNHEIZ UID M GID, #EIRGRRF
B UID BEURTFRFPERERNINF, MXSSBIEARS2REE UID 58, EfRIE
B, SEEFERS DM, BXIFMAER, BB https://www.samba.org/samba/
docs/man/Samba-HOWTO-Collection/idmapper.html a4,

20.7.1 {#F realmd EIE Active Directory

realmd BT DBus RS, FIHETECE MK B HI0IEFIEAL R A

20.7.1.1 &I Active Directory 1z

realmd i&i344Z DNS SRV IERR AW A LUFERANEEWLIRH T, BHERELIN Active
Directory B #85zHY DNS SRV 12, #Ia1TFFIH domain.example.com:

_ldap. tcp.dc. msdcs.domain.example.com.

DNS 2R Active Directory Him#9 DNS AR5 28 B 5helE,

BRIFES, BETUTH<L:

> sudo realm discover --verbose domain.example.com

* Resolving: ldap. tcp.dc. msdcs.domain.example.com
* Sending MS-CLDAP ping to: 192.168.20.10

* Sending MS-CLDAP ping to: 192.168.12.12
* Successfully discovered: domain.example.com

ENNNSER Active Directory 15, HETU TS
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> sudo realm join --verbose domain.example.com

A0 Active Directory $8f5, RILURIHENEE AR TFEREKAER, EXMLBN, EE1T
UTar<:

> sudo realm permit --realm domain.example.com --all
BBEIERLTHIEEREK, RN AIFXEKS , BEAUTHS:

> sudo realm permit --realm domain.example.com DOMAIN\\USERNAME DOMAIN\\USERNAME
BIEBEEKFER, BEAUTHS!

> sudo realm deny --realm domain.example.com --all

20.8 EHKE

ATNERTEE Samba EMFHIE P IR SRS SFAHRIERTT o

20.8.1 f#HA systemd BnpiE# CIFS X &S
TERENRI T LAGERS systemd SKEES CIFS HE, Jitt, BHITHOTIRME:
1. gIEEHS:

> mkdir -p PATH SERVER SHARED FOLDER

Hrp PATH SERVER SHARED FOLDER R4 BH1REIRY /cifs/shared,

2. B systemd B X, HAET E—THIEENBRERXGR (HHRY °/7 FEiH
A7), Bl

> sudo touch /etc/systemd/system/cifs-shared.mount
ZXHFEEUTARE:

[Unit]
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Description=CIFS share from The-Server

[Mount]
What=//The-Server/Shared-Folder
Where=/cifs/shared

Type=cifs

Options=rw,username=vagrant, password=admin

[Installl
WantedBy=multi-user.target

3. BARS:

> sudo systemctl enable cifs-shared.mount

4. BohARSS:

> sudo systemctl start cifs-shared.mount

ERWIZARS B R IERET, BBITU <!

> sudo systemctl status cifs-shared.mount

5. EfiiA CIFS HERRZZE A, BRAEITUTHL:

> c¢d /cifs/shared
> 1ls -1

total 0

-rwxrwxrwx. 1 root root 0 Oct 24 22:31 hello-world-cifs.txt
drwxrwxrwx. 2 root root 0 Oct 24 22:31 subfolder
-rw-r--r--. 1 vagrant vagrant 0 Oct 28 21:51 testfile.txt

20.8.2 Btrfs ERYERANHESE

Samba R IFEFFimEt X Btrfs XA RAFHHZITIZIREX A S B RESEITS. Windows FHiR
EERAILAABIX > Bt > 5ENEERITCEHTTERERIIX /B R:
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BI[Fm=! btrfs_share

g = RE B8R compressed_file EE

- L v FIEE - 1921684185 » ==t
© 21 == |wEcs | cemss
= A~ 0O s = '
W e . SR [ x|
8 TE || compresse
o =E . . .
i= PR h
PN (Ea mesrismmmesman
) STHEE
2
H wn ] TR (A)
= s F BT EIES , s Mo A s
[F 3o
& BF EEmEEE
& sEa v RS ETERaSEC
[ RS ERPEEE) EEREED)
1 ),
[ = || mie |
€ P

1% DRINBOMEDLEUC
1% 192.168.4.185 [t ORER ESE
18 -20140620GMIME
18 -20140620HZMDZ
1% -20140711BZPVZI
1% ADMIN-3A2A130¢
1% ADMIN-PC

18 ANTUNNEL-PC w= | mE EIF(A)

1-MEE R 1MEE 05T

20.2 : WINDOWS ZFEEIEZSREEIEIE

A EERSRIX R LOERRG TUHITES S, SRPILRSERXEXHN, REXHRSG=
RKEBEESR, XBEFUTNEFEMEEE, T9, EinRXANIIEMEIN CPU FFiH. BRIFH
XA B RZEER FILE_NO_COMPRESSION iEIRGIRREY, B, B4 ERRBRNELER

Windows FHREESZURNENETRA AKX D EE X HREE

Fm ®H= BE
© < 4 L » F#E » 1921684185 » btrfs_share v e

E— A O = . CEGEs =]

o E |, compressed_folder 2014/7/3118:11 pri>

) | uncompressed_folder 2014/7/3118:11 it

‘5‘.:'.' ERAETE | compressed_file 2014/7/31 9:54 AT

| uncompressed_file 2014/7/31 2:54 AT

- E

[ G

20.3 : FIHELEX 4 WINDOWS HFFEEZAR

EBEH Samba £E[E4%, ERILKEUTRA
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vfs objects = btrfs

FapARINEl /etc/samba/smb. conf PMIEZRIE, ZfER YaST RECE : KRB HWERR
%2> Samba BRS32% > A0, FAEERER Btrfs Ihak,
Bk Btrfs EHIEZRINEERN—REELR, 1EBWE 1.2.2.1 7 “E3[E4E0 Btrfs LIRS

20.8.3 [RE&

REBUTMARLEER, BIEENXHERAFEEFENERIRERIZAR, 7 Linux #, AJLUE
H Snapper TEXRBIEXLERIE, Btris XERAHIEEELERN LVM EX1FRIE, Samba Ef
Y En@Eid RS 2RI E P iREY FSRVP X EIEITF21RER,

20.8.3.1  LARIHYARZAS

Samba RS 28 _ERYIRER B LIEA SLEThR B 4% B Rz 2 Windows B I A F
E7E Samba fRE 2 LEERMRE, NS TEN:

* SMB MEHZALT Btrfs FE& Lo

° SMB MEHLZRIZHEEMEXE Snapper EBEEX 4. AJLUER LU T i< 8l snapper X
%

> sudo snapper -c <cfg name> create-config /path/to/share

BX Snapper (iFE R, 12N (BIEERE) , % 10E “H Snapper #ITRAEME
MIRBERE

o MAAFHEXAFIARIRBERN. BXEZER, EESN vfs_snapper FHTT (man 8
vfs_snapper) 89 PERMISSIONS (1XfR) ZF45

EXFInZRE, FEBN /etc/samba/smb. conf X, EFERLLLIRIE, EalLuEE
YaST > W45Az55 > Samba AR5525, BUEERU T arSFangmEXHEEZERS !

vfs objects = snapper
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HAR, RBEEERR Samba fR$S/E, FEhxt smb. conf #ITHELA BEER:

> sudo systemctl restart nmb smb

riR
HZHA(N
Snapshotted Share

HEZHH (D)

HZHR
FTENHLP)
* BR(D)
HEZREREP)
fvar/tmp I (W).... '
J QiE(R)
o 4K ACL(I)
ABFHRER

{#FA Btrfs Ihae

#aH) | | mE@ | mEO |

20.4 : ERARBAVER THRINFE SAMBA H=

ZIER, ALEE Windows FIREZSFAE N E RBVITrIh4SEBI-RI518] Snapper
79 Samba HERIZSIRAVRER,
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] tps_report Bt

2 (=2 | EAEE LEHEE

: ;I_-:, Ué'ﬁ“ﬁﬁ* @ﬁ%%é’l’lﬁﬁﬁﬁ Windows e 20{A

SRR (F):
£ BMEE
4 X (1)
| tps_report 2014/7/31 1916

(fRe | (@O | (FE®..

[ e | BE || EAw

20.5 : WINDOWS & EEIR 2Ry LRikRAs &+

0d

20.8.3.2 miEHFERE
BIMBERT, REETE Samba RS BAMAIRABIRIRER, EMHTARLUR Snapper %47
SR AR AR FE LB AT AE .

FJ#§ Samba ERE R SRS BITAZ VSS MY (FSRVP) SMBRAZEHK v =R ol
AIERIERo

-
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BRY 5£20.8.3.1 7 “LIIBYkRZA” hERRREEMSRZELIN, EEERE /etc/samba/
smb.conf HIEEUTERBEE:

[globall
rpc_daemon:fssd = fork

registry shares = yes

include = registry

SRfG, FSRVP ZP % (83E Samba #Y rpcclient LAz Windows Server 2012
DiskShadow.exe) {ERJLUER Samba HIEENEZCIEHIMIPRIRER, HEEZIRBLF

—_
=

7N 5"0

20.8.3.3 {EH rpcclient M Linux PiziE SRR

B4 samba-client FEE FSRVP B %, AJLUZEFEIERK Windows/Samba ARS523 1 H
NFEEHERNRE, ARG, ERILMER SUSE Linux Enterprise Server FILAE TEEH A
FHHEHFHEX M. ARSI LLHIIEREER rpcclient ZHFIXHLIE

{51 20.4 : {EM rpcclient iR WINDOWS SERVER 2012 #Z 1R

L EXAMPLE 1 EE R E{5EIEEI win-server.example. com fR5%2§:

# rpcclient -U 'EXAMPLE\Administrator' ncacn np:win-
server.example.com[ndr64,sign]
Enter EXAMPLE/Administrator's password:

v

(173

SMB HZZEEXTF rpcclient AJ N

# rpcclient $> netshareenum

netname: windows server 2012 share

remark:

path: C:\Shares\windows server 2012 share
password: (null)
& SMB HEEEHRIZRER:

# rpcclient $> fss is path sup windows server 2012 share \
UNC \\WIN-SERVER\windows server 2012 share\ supports shadow copy requests
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BEREEBHZRER:

# rpcclient $> fss create expose backup ro windows server 2012 share
13fe880e-e232-493d-87e9-402f21019fb6: shadow-copy set created
13fe880e-e232-493d-87e9-402f21019fb6 (1c26544e-8251-445f-be89-d1e0a3938777) :
\

\\WIN-SERVER\windows server 2012 share\ shadow-copy added to set
13fe880e-e232-493d-87e9-402f21019fb6: prepare completed in 0 secs
13fe880e-e232-493d-87e€9-4021f21019fb6: commit completed in 1 secs
13fe880e-e232-493d-87e9-402f21019fb6(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\

HiIARSBREEATIRBHE

# 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-D1EOQA3938777}
remark: (null)

path: \\?\GLOBALROOT\Device\HarddiskVolumeShadowCopy{F6E6507E-
F537-11E3-9404-B8AC6F927453}\Shares\windows server 2012 share\
password: (null)

=RMERRIBRZ:

# rpcclient $> fss delete windows server 2012 share \
13feB880e-€232-493d-87€9-402f21019fb6 1c26544e-8251-445f-be89-d1e0a3938777
13fe880e-€232-493d-87€9-402f21019fb6(1c26544e-8251-445f-be89-d1e0a3938777):
\

\\WIN-SERVER\windows server 2012 share\ shadow-copy deleted

HiNRSHBEEEERFREBHE!

# rpcclient $> netshareenum
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netname: windows server 2012 share

remark:
path: C:\Shares\windows server 2012 share
password: (null)

20.8.3.4 {FFH DiskShadow.exe M Windows FiTiZ & IR RER

EHAT LUM Windows ZF G EE Linux Samba fRS528 £ SMB H£ZAYREE, Windows
Server 2012 127 DiskShadow.exe 2R, ZEAREFRIUERASSE 208337 “EH
rpcclient M Linux T2 EIRRIE" RETAR rpcclient SN AR EETEHRE,
FAR, BABREEREIRE Samba RS8R,

RGBSR T WfAIR E Samba ARS588, LUE Windows B inEB SRR HZ AYRE
BAR, EXAMPLE @MiRXIFIEAREARY Active Directory 33, fsrvp-server. example .com
;& Samba fRSZ 2 ENE, /srv/smbE SMB HEEMEER,

-0

o

1372 20.1 : SAMBA AR5 23 ECE ¥ 4HiA EA

1. @i YaST N Active Directory 3%, BXIFMER, FENE 2077 “EEE T Active
Directory IWZEHH) Samba ARS528” o

2. HafR Active Directory 15{#9 DNS IIE iR :

fsrvp-server:~ # net -U 'Administrator' ads dns register \
fsrvp-server.example.com <IP address>

Successfully registered hostname with DNS

3. £ /srv/smb & 8I% Btrfs &

fsrvp-server:~ # btrfs subvolume create /srv/smb

4, J9B&TE /srv/smb & Snapper BEEE X4

fsrvp-server:~ # snapper -c <snapper _config> create-config /srv/smb

5. QIBEREN /srv/smb BFEE, ik YaST AT IRIBEFRIE, HRIEUTHRBER
INZE /etc/samba/smb. conf By global 843, 1% 20.8.3.271 “ZmizH=1REE" SR

R
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[globall
rpc_daemon:fssd = fork
registry shares

yes
include = registry

6. {£F systemctl restart nmb smb ES5) Samba,

7. B2E& Snapper R :

fsrvp-server:~ # snapper -c <snapper_config> set-config \
ALLOW USERS="EXAMPLE\\\\Administrator EXAMPLE\\\\win-client$"

HafRiE A 1FFRE ALLOW USERS 32f7liAia] . snapshots FER.

fsrvp-server:~ # snapper -c <snapper _config> set-config SYNC ACL=yes

O == BEEX
WIOER 7 BX! EERXFR, LR /etc/snapper/configs/
<snapper_config> FAEMEHEEX—R,

"EXAMPLE\win-client$" 3 F Windows Z P it B, Xk P #1TI85F
f&, Windows & H#]% FSRVP &K,

8. #&F Windows & F ik~ A EZHYFFAN -

fsrvp-server:~ # net -U 'Administrator' rpc rights grant \
"EXAMPLE\\win-client$" SeBackupPrivilege
Successfully granted rights.

AREEF "EXAMPLE\Administrator" BFR#1T E—%@<, RABRTIZEAF N
i2#2 20.2 : WINDOWS EFimigEH DiskShadow. exe BIFPRIEFH
1. 5|5 Windows Server 2012 GR{FIZEHM R WIN-CLIENT)

2. FLRTE SUSE Linux Enterprise Server L#B#, AIAEIE—1 Active Directory
13 “EXAMPLE” ,
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3. E5|%,
4. FTF PowerShell,

5. B DiskShadow.exe, AGHBHITEMDIIE:

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. {EEMRTEINERFRE. EEMES|ISHERESFE.

DISKSHADOW> set context PERSISTENT

7. REEENHZEEREIFIRE, AFCIE—MRE:

DISKSHADOW> add volume \\fsrvp-server\sles snapper

DISKSHADOW> create
Alias VSS SHADOW 1 for shadow ID {de4ddca4-4978-4805-8776-cdf82d190ada} 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-d11d5c837cbl}

* Shadow copy ID = {de4ddca4-4978-4805-8776-cdf82d190ada}
%VSS SHADOW 1%

- Shadow copy set: {c58el1452-c554-400e-a266-d11d5c837cbl}
%VSS SHADOW SET%

- 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
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- Shadow copy device name:
\\FSRVP-SERVER\SLES SNAPPER@{3lafd84a-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. STREMIEIE:
DISKSHADOW> end backup

9. gIEREfE, ZEEMER, HimIAMIERSE
DISKSHADOW> delete shadows volume \\FSRVP-SERVER\SLES SNAPPER\
Deleting shadow copy {ded4ddca4-4978-4805-8776-cdf82d190a4a} on volume \
\\FSRVP-SERVER\SLES SNAPPER\ from provider \
{89300202-3cec-4981-9171-19f59559e0f2} [Attributes: 0x04000009]...
Number of shadow copies deleted: 1

DISKSHADOW> 1list shadows all

Querying all shadow copies on the computer ...

No shadow copies found in system.

209 BEZER

o FHti: EEEM samba MEBE—ELREAIFTE man TINYIR, 1HIET apropos
samba, fFF man NAME OF MAN PAGE ITHFE—FMI,

e SUSE 43578 README 3 {§: %4+ f samba-client 8 A3 /usr/share/doc/
packages/samba/README . SUSE,

o HithiREEXHy: {F zypper install samba-doc L% samba-doc 3£,
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RS LEEE] /usr/share/doc/packages/samba, EFREE HTML iRasFMTILL
KrBIECERE (5140 smb. conf.SUSE) .

o BXNISZHY: Samba Wiki 8&3%/RH User Documentation, MHEA: https://

wiki.samba.org/index.php/User_Documentation @,
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21 {FF Autofs IREHZ

autofs E— A RIESZEEMEHIEEERNIEF. EET —TAZERIEITIURE
MENE, HEAUEREEARMBRINELE, XEBHERRESANSER LR
LN, —ENERNANENEEISWEHE. XMIREITHAITETE, EHELRT /
etc/fstab BIEMESES. B autofs 2iTHIRIZS, 1B automount 23[R

WITEEHNGS (FIPER) .

21.1 %I

SUSE Linux Enterprise Server EBRIAKRREE autofs. EFRAEHBEHEHTIEE, BAERT
AT REZER

> sudo zypper install autofs

21.2 BcE

TREMER vim FXAEYRIEEMmIE autofs NEEXHRFMEEE. BCE autofs FEHIT
P NEARL B — master BRET SCERFI4FE BRET X 14

21.2.1 Master BREISC {5

autofs FIBRIA master EEBE X4 /etc/auto.master, Bl@ITE /etc/sysconfig/
autofs (B3 DEFAULT MASTER MAP NAME sEFifI{EREHREM B, 7 SUSE Linux
Enterprise Server 81, master BT SRR BI T :

#
# 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 @

@ autofs FAtT (man 5 autofs) R TIFZEXRZENEHSMIIRANEEEE,
0 E=AXLERNABRINSHW IR (#), BEKARE RN BohiEHESMENE LR,
© WRFEE master MEFF D EIRL/ LMY, BEIZITEUHEIRE, FHEMS (BERA

.autofs) BEF /etc/auto.master.d/ BEEH,

@ +auto.master AIFARFEA NIS (B2 (L2MKiERE) ,E38 “EANIS”
$£3.17 “EENISERSE" THNISHESER) AR NEHREIE master BT,

auto.master FHNMBE=NFEL, BEUWT:

mount point map name options

mount point
FTFiEH autofs XHFRAMERAE, 5190 /home,

map name

HHAFTARGTRIN R, BRI XERNIEE, BBME 21.227 “BRESH .

options
XEEI (WNIETE) RERBRIMERN A T4 MRS PRIFTE T,
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0 =7 =528
BXE%Emap-type. format #l options FISEEMNEZFMEE, BFEN

auto.master 51 (man 5 auto.master),

auto.master A TEXIIET autofs &F /etc/auto.smb, H7E /smb BERAEIEES
=

/smb /etc/auto.smb

21.2.1.1 EiZHEHZH

BEEEHITAXMEXAANEERZIBEH R, XMAARZE auto.master FIEE
HHS, MEA /- BEH~RFR. fla, T17#ET autofs 7 auto. smb FRiEERIIEE!
BiEHS:

/- /etc/auto.smb

) BR: FERERIMMRL
NRIETE RN X GBI R E S HBAMMERET, RASFERABMARSIEIR (NSS) BLE
FHOZBRE XM

/- auto.smb

21.2.2 BRI

O == Hitvrgixa
BAXMGEER autofs HITEHEHNRE IWAVIRGT KR, BhEFEEEMRET R,
BTSSRI U E oMk, el L2 LDAP SEEERE NS R, B XM E
LS, 155 man 5 auto.master FH5,
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BRESSCIFIERE (ASHMhERMLR) FRME, UNEARMENFRENZE S, BEN—RIEXS
master BET4E{M. XBU7ETF options {iIF mount point 5 location Z[&], MAEZIAIEK
E:

mount point options location

HRBRET S RATIC A AT T M. AT 1T chmod -x MAP FILE EFRAJHITSHAIL,

mount point
BESRKEUEREFHI AL, XeTLUZERME auto.master FAIEEEMBEH =
HNENERET (FMEREEES) , LAIUERERSNTERE (BEESH, 55
5212117 “BHEEHR ) o

options
AMEXIFETE oL EFIEITIR, EHETLLES 7M. 1R auto.master XEELL
BRE SZAFRYIETR, XEEEIMMINTE/EE.

g
BEEEHNXHRF KRB ML, BERNFSZH SMB %, —fRERTRH
host name:path name, MIREBHEHHIXHFRFZLL /7 Fk (flanadiy /dev Mk
smbfs =) , FE2HFEFIEMN—ES <7 , B9 : /dev/sdal,

21.3 BEMIEE

ATNBINEER] autofs BRSZBIE, URMAEREZBDEHHRRIERNEEESFRE
Bo

21.3.1 =%l autofs RS
autofs BREZAVIRIER systemd 5%, autofs AU systemctl e<SHI—RRIBE LA

> sudo systemctl SUB COMMAND autofs

Heh, SUB COMMAND B F%ImBz—:
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enable
£5| S8 Bz B ehiEHRETIFER.

start
BBz B aEHER T PR

stop
FlEZBohiEERTIFER. BEE S ABEEIA,

status
TED autofs ARSRVHAPRELURAEX BEXHHE D AE.

restart
ZILAGBohiZBohENSE, UWEXRIEFAEIEEEITHTIFER, AGBRIIFTIFE
o

reload
KEHFIE auto.master MY, EEsHMEEXNTIFIER, FHEHFHHXNEYHTIR
=2

21.3.2 B BoERESE)

INRICTEREA autofs HEBERIERREA, FohizfT automount FIFEFHEEFHBHIER
RIEEEA:

1. {Z1k autofs,
> sudo systemctl stop autofs
2. MN—1RimiIF1 & FEhiE1T automount, EIFMMEL.
> sudo automount -f -v
3. ME— 1&g 2@ ipiRERR (B9, @3 cd 5 1s) EHBHEIHEXERS,

4. NE—MEHIHE autonount KU, T RRA XERNMANNERENFAKELE
HNESEL.
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21.4 BohEEH NFS H=

TEEZERE T WNAEE autofs LIBHEEH ML ERTAM NFS HE, Zd
FEER, HRIZEHAENFS EH, BEXNFSHEZER, BEIE 195

HRAR
1. Ym3E master BREI X /etc/auto.master:

> sudo vim /etc/auto.master
7£ /etc/auto.master BURERFEY NFS & ERINFHEY—I0:

/nfs /etc/auto.nfs --timeout=10

Bt E HZEAERD I EEE 10 755 B ahElE,.
2. 79 NFS HZEGIEHTRIBRETSCHF

> sudo vim /etc/auto.nfs

export jupiter.com:/home/geeko/doc/export

BR5Y) o /nfs/export BERIEH autofs Bl

B, ZITR T

4, EFfMNE autofs HUBEERRIER TIF:

> sudo systemctl restart autofs

EERTEER

“BiI NFS HEX

5S35 autofs EARELH SR /nfs, NFSHZETE /etc/auto.nfs BMgthisE, H

£ /etc/auto.nfs 1, BESD NFS HEWNWNBIRHI—1T. BXERN, BS
WEE 21227 "BREISZAT o BT, IEHRER R NFS HERLHt:

FEXTRTHEKENEREY, RS jupiter. com £H1ERY /home/geeko/doc/
export BRBoiEHFIAMEN LAY /nfs/export B (/nfs BXH auto.master

3. (EFEM) NREFTAUBSHNERTIZNFS =, 3B’ /etc/fstab FRIHEXITE

#jupiter.com:/home/geeko/doc/export /nfs/export nfs defaults 0 0
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# 1s -1 /nfs/export

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/

NREEEBIITEHZ ERINXMHFIR, NFEF autofs TIEIER,

21.5 FREDR

ATIEMETEBL T autofs BEAXRNTANEH; . BoEHME ERTAR NFS HE ERHFX
R ERBERT, UREX CIFS XHRFENER.

21.5.1 /net mount point

WMRIEFERKRE NFS £=, NEBEHSIEEER. /net 2IXFEHEZAMNEHBIFR
B NFS HZ=, auto.master X4 BEFEZI, Hit, BRFGEHEUE IR, AEERZEN
autofs BNH]:

/net -hosts
> sudo systemctl restart autofs
fBign, INREERN jupiter HARSSERUANREZ /I /export BINFS =, AIUEGLITLEAN

> sudo cd /net/jupiter/export

FEHTE,

215.2 (ERBEFBEMESHFER

MREPWENTBERSEZNFER, ARECHFESMEEIXEFER (—RIBERT, %8
REESZTAFPEERM /home BR) , autofs R T ERFIBRRSGE,
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MREXLEFAREEER, WTFE auto.master FRMTIT:

/home /etc/auto.home

ITE, EFEE /etc/auto. home XHFFANEMRIREY, UEBMEHAANEER. —
HERNETBEREERIRBITN:

wilber jupiter.com:/home/wilber
penguin jupiter.com:/home/penguin
tux jupiter.com:/home/tux

[...]

XM EIFERM, HANEHFET auto.home FEEAFYIR, ERILUMERAES " AR

ER, FATS & IREEANER.

ES

jupiter:/home/&

21.5.3 BnpE#H CIFS XFRS%

WMNRIEEEhER SMB/CIFS £ (% SMB/CIFS thYMIEZE R, 152N E 20 =

“Samba” ) , EBEMREXHNIEL, EERFERFMNI - fstype=cifs, HFEHEMNE
RMEES 7 o

mount point -fstype=cifs ://jupiter.com/export
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A GNU licenses

(EAAIPES
2023-02-03

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
publicis 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.
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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 (forimages 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 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.

A section "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.
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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
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
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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. Usein the 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. List on 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 on the 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

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.
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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
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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.

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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