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

7AILNZER L. ZDT7 71 IIICEZTALHEET. ERINIBEROY 1 W KREBY
X$D%k%uﬁ%bmﬁn\mmmb@7 TILICABDEZTIAADTET B LS ICEMEE
2FxvTLET, COBENBER LSS, compress-force 7 P> a > FERLET, R
DEMTERVWT—RZFTC T 7AILICIFEMTY,
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7AILE. T7AILY AT LD compress FF 3 /iﬁ_ti compress-force # >3 %
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root # chattr +C FILE
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root # mount -o nodatacow /dev/sdx /mnt

%'—leat Fﬁﬁkﬁttiﬁéﬁ\d)ﬁb\ﬁiL,TJJE‘C?“O CDON—T42avIlT—R%=EFA

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

KERIICERE L =LA, compress 7> 3> & 7=ld compress-force A 7> 3> % /etc/
fstab DXA-Ej ’f)l«L.lJ]l]Li—g_o /kk@]%/‘.l’bi?o

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

1222 HIRVa—-LOII>E
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FIRFvFoavbhsT—rLET, CNUSED. O—INYIERITTBHIC. RT Y
ToavbhzERTLABNSFIVITERT, RV T2 ayv bbb T—hTEBRLIICTHS
I TRV 2a—LZIYT Y FLETEREIIFERIZETY),

1.2.218 TSUSE Linux Enterprise Server EDJIL— 7 71V X T LFKE] D—EIZTRIN
TWBT TR a—LSANI. @ EWSHRIDAR) a—LHAEFEELERT, chnldk. IL—h
N=T42a>(/)e LTI EENBZTI7AIN T TRY 2a—LTY, ENANOH TR
Ja—Ald. COR)a—LIIRTYFINET,

AFyvFoayvbhsT—rddL. @ TR a—LTIEES, RF+v TP ay bHERS
NEkd, AFv72av bMIBEND T 7ML AT LOERIE. /& LTHEAAAEFERTY
DY hENET, ENUADT TR a—LlF. AFv T3y MIETAAABETITV b
INnFd, CORREIF. TI7FIMTIE—RNRHDTY, XEIOBEEHICLD. FIOREN
BreniEd, CNEXKANBHDICTSICIE. snapper rollback XY REETLET,
ChUCED. SEIOT—rIERLIER Ty Foay bAFHLWT 74 DB TR 2—
LIZED, BEBRIECOY TR a—LIMERINE T,

1223 ZESITHEBOMER

BE. 771 ATLOERAZIFdF AT R THESELE Y, Btrfs7 7ML AT LT
3. df DHEDITREE B AEEMELH D £, £T—2HED HTHEFEIEHIC. Btrfs
T7AINRATLHXRZT—2BOEFEZEDHTTERITZINS T,
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ZORR., FEAEOEHEFEATEEELSICEZITH. Btrfs 7 7MLV X T LICE > THE
WAENLR—bEINBZEDHDET, FDHE. XEXT—2RBICEIDEToNEEHIZT
NRTERINTWETY, Btrfs7 71 IV X7 L LOEREHOMEE & FH rTRE 4R 181 & HEER
I3ICIE kOAT Y REFEARALET,

btrfs filesystem show

tux > sudo btrfs filesystem show /

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

T77M4INS AT LDESA T A X EZFOFERAEXRTLET, REDTOINS2DDED
—HT35E8. 77 1IN RATLEOBEFITTARTEDYTEATI,

btrfs filesystem df

tux > sudo

btrfs filesystem df /

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

System, single: total=32.00MiB, used=16.00KiB

Metadata, single: total=768.00MiB, used=421.36MiB

GlobalReserve, single: total=144.00MiB, used=0.00B

T77AIN AT LDEID B TEADMEE(total )L MMERBEADEEHDEZRIL X
To XAT—RDtotal LW used DENIFIFHFLWVHE. X2T—2HOBEEFHIZIAN
TEDHTEATY,

btrfs filesystem usage

tux > sudo btrfs filesystem usage /
Overall:
Device size: 20.02GiB
Device allocated: 13.78GiB
Device unallocated: 6.24GiB
Device missing: 0.00B
Used: 10.02GiB
Free (estimated): 9.63GiB (min: 9.63GiB)
Data ratio: 1.00
Metadata ratio: 1.00
Global reserve: 144 .00MiB (used: 0.00B)
Data Metadata System
Id Path single single single Unallocated
1 /dev/sda3 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Total 13.00GiB 768.00MiB 32.00MiB 6.24GiB
Used 9.61GiB 421.36MiB 16.00KiB

SLES 15 SP2

K
it

SUSE Linux Enterprise ServerEDJIL— T 71 ILY AT Ls



HID2DD IR Y FZBHAEDETCDLAKRDT —2ZRTLET,

FHIC DLW TIE. man 8 btrfs-filesystem & & Uhttps://btrfs.wiki.kernel.org/index.php/
FAQ 72 ZzZBRL T,

1.2.3 ReiserFSELUVEXtIDEZ T 71 IV AT LD B BtrfsAdD~
149L—>3>

btrfs-convert'Y— )L %R L T. BffFDReiserFSE 7=I&Ext (Ext2. Ext3. F7=IIExt4)h
SBtrfs 7 7ML AT LICT—RR) a—LEIAIL—FTBEHTEEY, CNITEK
D, PRI ENI(ATSZAV)T7AINSRATLDA Y L —IABHBERITTEEXT,
Ul btrfs-convertY—JL & <‘:3E>£C7\— FRIRER A Y A =L X T4 THRERIZED
HODET, COYV—ILETD T 7ML AT LDEEZEHNICBtfs 7 71 LS X T LZEE
L. ZRUCEENTVWBRT—RICEE) VI LET. XEXT—2%ZEHT BICIET /N1 R
TRRESEFHNBETT, THBRVECEHICKMLET, TO T 7ML AT LIFEDERF
ERD. Btrfs 7 7ML AT LICK > TESEHINEBEINZ CIEHD T A, BERX
R=ADEBR T 7AWV ATLOOAYTIOVICE>TREDETH. ZIILEEFNZ 774
WORTFLATST O NMT 7L, T LI M), HERBE)OHICE > TEASINBZIBED
HDFET, TRIFEFBEBRIND 2D, 771V AT LEDT—FE2FTHRICHER R
R=RIHEEEZFHA 1212l T—ILNYEX VIR FERTZ 7 71ILP2KIBEB RS
BAZXDT 7AILIIBRE X T,

TTD T 7L AT LEBtUfs 7 7 A I AT LICEHRTBICIE. ROOAYY REETLE
ED

root # btrfs-convert /path/to/device

o EE: /etc/fstabDFERD
ZHgIE. /etc/fstab ICEBE SN TWVWBTD T 7ML AT LAD TR TDOEERT.
TINARIIBtfs T 7 AN AT LDBHZEDNREINBZLSICABINTVWE L%
RS 2WENHD £,

ZTHEFICIE. Btrfs7 7 AV RTFLDAVTIUVICY —RIT 7AWV RTLOAYTYH

RMENET, V—RT 7ML AT LIE. fs root/reiserfs saved/image TYERL SN/

FEET HAAAFERAANA—DZHIR TS ETHREFINE T, I X—JT7MILDOEEIF. B
BRI HFTBReiserFST 7ML AT LD TRy Fo gy k) THOH. Btrfs 771 ILT R

TLADEBEEINTHEEDDEFEHA I A= T 7AIILEHIBRT BICIE. reiserfs saved 7
AU a—LZHBRLET,
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root # btrfs subvolume delete fs root/reiserfs saved

FAIWNDATLZTICERTICIE. ROOAY Y REFERALE T,

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

i KON HEE

Btrfs 7 7 AL RTLELTYIOY R ENTWVWBR T 7MY AT LAANDEEIETTART
KhnFEd, YUY MRICIEEBEIBIREZRITLAVWTLCESL. THhRWLe. 7
AN RATLDELLETEINERLSED T,

1.2.4 BtrfsDEIE

Btrfsid. YaST/N—F« > 3 FH LV AutoYaSTRICHEESINTWVE T, CiE1 > X b—)LE
ICRARBET. L—F 774NN RTLBDOYV ) 2—3 0 RETDENTEEXT, 1V
A h=IL&IC YaSTN—T 1 > aFZERL T, BtrfsdR) 2 —LOSREEEZITOL

NTEXY,

Btrfs®EIEY —JLIE. btrfsprogs /N7 —CRICAEINTWEY, BtrfsO< > ROFEH

ICDWTIE. man 8 btrfs. man 8 btrfsck. & Uman 8 mkfs.btrfs DEIV R%EE
BLTLIEE W, Btrfs@#aEIC DWW TIE. Btrfs wiki (http://btris.wiki.kernel.org 2)Z B8 L
TLflZEWn

1.2.5 H IR a—LICWTBBtrfs +—2DHR—k

Btrfsroot7 7 1 IL X T LDY TR 12— L /var/log. /var/crashd LT /var/
cache B'. BEDIRERFICHIBRIBER T4 XTI AR—ADIARTEFATE. AT LICFRE
BORELEFT, CORREEREY S7-8. SUSE Linux Enterprise ServerTldH 7 7R 2 —
LIZX T 2BtrfsV #—2 DY R— b ZRETELSICHBD F LT, YaSTHSDREEICK>T
W= T 7N RTLEERETSHBE. IL— b7 7ML AT LIIREBICG L TEBIN
9, YIR)a—LIEITART. 74—2TI)L—F(qgroup ) 2 B_EFHTIo IL— T 7o
WORTLDY TR a—LIZO+—REHRET BICIE. XOFIEICREWVE T,

1. 74—32R—brZBMLET,

tux > sudo btrfs quota enable /

2. IR a—LOURZEELEF T,
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tux > sudo btrfs subvolume list /

VA —RIBFEDOT T R) a—LICOAHARETETF T,

3. FIOFIETCRRINIEY TR 2a—LDIDIC T +— %R/ ELEFT, TR a—L
& INR(/var/tmp 22 ) F 7215 0/SUBVOLUME ID (0/272 R E)DEL SIS K - Tkl
TEFEJ, RIS, /var/tmp IC5GBD Y #— 4 %#HRET3HERLEF T,

tux > sudo btrfs qgroup limit 5G /var/tmp

T X, /N ~(5000000000). FE/\A ~(5000000K). XAH/NA ~(5000M). F7cik
FHANA FEG)DVWITNHADEMUTHEETETE I, BRELTESNZI T IIZDE
wHFET, ChUF. 1024/N1 F=1KiB. 1024KiB=1MiBZH7Hh 5T,

4, BIEQ U +—2%—BICT3ICIE. ROOAT Y RZEFEALET, max rferFlil.
VA —32DNA FEATRRINE T,

tux > sudo btrfs qgroup show -r /

O > ror—20EMit,
BEDT -2 %ZEE NI BHBE. 4= 1 X% none ICRE L 9o

tux > sudo btrfs qgroup limit none /var/tmp

HWEDN—T4>a>YeFOIRTOYITR) 2a—LDI +—RYR—bEEEMIZTS
IClZ. btrfs quota disable ZfEHL £,

tux > sudo btrfs quota disable /

FHBIC DLW TIE. man 8 btrfs-qgroup B LU man 8 btrfs-quotaZBRL T EE
W Btrfs wiki (https://btrfs.wiki.kernel.org/index.php/UseCases #)MDUseCasesR—TIZH
FHAEmIRH INTUVET,

1.2.6 Btrfs send/receive

BtrfsTld. 77 MIS AT LDKREZF Y TF v I237ODRFTyFoay b EERTEX
Jo SnapperTid. T RIFCDEEZFERAL TR TLADEBRIEBOR Ty o ay bz
ER T 32T O—IILNyIEFREICLTWETY, 7=72L. send/receivetéger X+v
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Py b EHBETRE. VUE—MDBAICZ 7ML AT LAOOAE—%ZER L TEET S C
CHTEET, I zlF. COBEBEEFRALTAYIUXY RN I TY TERITTEE
ED

btrfs send#1Eld. ALY TR 2 —LD2DDFHAHAAAFBERRFT Y T3y hOED %S
BLT. #NnZz 7 71)LFIESTDOUTICIZIEL £ 9, Btrfs receiveifEid. senddvY >
FOBREZEIELT. TNZXAFv I3y MIERALEY,

1.2.6.1 ®EREMA
send/receivet§gEZ FRAT B ICId. ROEBEHZH/I-ITHEIHD 9,
o V—Zfll(send) & X —4"w FMAl(receive )ICBtrfs7 7 ML AT LADNKRETY,

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

o V=RIDXF v T3y MIFGIAFAABERTHEIVEDDHD 75

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

1262 AVTVAXVZILNYITT VT

RDFIETIE. /data(V—RB)DA >0V XD RILINY DT v F% /backup/data (X —
7y MANICERR S B35 a8 %= FIIC LT, Btrfs send/receive O BEAN LG ERAEETRLE T, /
data i3 TR a—LTHIRELHD £,

FlE1.1: M8ty b TS

1. V—RAUCHERR v T 3w (T DORITIE snapshot 0 E WS EENZIERL. £
DT AVICEFTAEFNTVWBR e xR LETS

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

FLWH TR 2— L /data/bkp data BMERRENE T CHUIKRDA T XV R
Ny o7y TOEELLTHERINSDT. BRBICFEFLTEBENHD £7,

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

2=y MANCET L WH 7R 1) 22— L /backup/bkp data BMERENLE T,

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

T9o
1.
2.

3.

FIE 1

1.

13

V—=ZANZEHLWRFy o3y b EERLE T,
EREX—Ty MIISEEL X9,

F7a v BAORFy T ay bOBREBXIEIV—2T v HBBWVIEEDME
AETVET,

2 AT IAIRIWNY I Ty TDRT

V=XAIZFHLWR Ty T2 ay bZERL. TND T XATICEZTATFNATVWE L
ZHERLE T, XOBITIE. XF v T 3w bCbkp_data_ CURRENT DATE & L\544Hi
MIVWTVET,

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

FLWH IR a—A(fze X, /data/bkp data 2016-07-07 )HMER SN E 95

CLUEIORFy gy FPEFTEICER LR Fy o3y hOERER—7w MAISE

FELET, EDDICIE. T3> -p SNAPSHOT ZERAL T, UEIORFv T gy
FaEEL XY,

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

FL WY TR 2—L /backup/bkp_data 2016-07-07 BMERINE T,

. TR, FNETNOAIC2DT DL BEFH4D2DRFTYy T3y b FEETRZCIZED

9,

/data/bkp data

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

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

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

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

a. V—RAICERFDRF v T ay hOAZEFRIFTBICIF. ROV RZERITL
95

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

RADIAXY RTUBIDR Ty P ay bzEBRL. 2BBDOVY RTHREDR
Fwv o ay hDO&BI% /data/bkp datalCZEBELET, ChICED. Nv o T v
TENERFDAFy T3y MEIEIC /data/bkp_data CWSHBICAED £7,
ZORER. BICCOY TR 2a—LEBEA>I ) XA )LsendiZEDFHE L THE
FATE%9,

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

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

BROOIARY RTURIDONY I Ty TR Fv T3y hxHIBRL. 28B0aY Y
RTIRIED X F v 3w bDSARET%E /backup/bkp dataliCZEL 9, Chilk
D, RIFTDNY O T7 v TRy T 3w MMIFEIC /backup/bkp _data &WL\DHFEIIC
BOET,
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O EXhUE—FE—T Y MIADRE
AFTwTFoay bz )E-bIIUISKETBICIE. SSHZERALE Y,

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

1.2.7 T—2EEHFROTR— K

Btrfsid 7 —XEEHRZHR—bLET, TDLHDHELLT. 771X TLADE
HOE—J7Ovo%z. HEXLL—2O7—>avic®Hd. 07OV ID1o2OIE—%
8RB VU TEZHZ £9, SUSE Linux Enterprise ServerTld. 7 7ML XTL%ER
Ty LTE—70Ovo%F v d 3 duperemove Y — )L ZIRHELTWVWEY, Btrfs7 71 JL
SZATLTERATNZHE. Thon7OvIZE8H/HRLT. 771 AT LDOAR—
2AEETZEHTEEXI, duperemove lIT 7 AL LTIFAI VA M—=ILETNEHFA. TN
ZERATERLDICTBICIE. /Ny — duperemove T4 VXA —JLL T,

Q i KkBOF—2t v FOEEHR
RKEODT 7 I %EEEBRTBBEIE. --hashfileA T a>EFRLET,

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

--hashfileZ 7> avid, IRTOIEEINIT 7MILD/\Y > 2ZRAMTIZ%

< HASH FILEICREL T, FVWREINZDEHFT £ I, HASH FILE IXBFIERIRET
o R=RTZAVNY 22T 7ANZERLIERIDETER. KEDT—XFtEY bAD
ETEZIIEBICRRICEELRTEE I,

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

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

ENEE— RICIF. RAAAEREEEHRD2OMRHD £9, AAAERE—RTEITLE
BE(-dRIYyFEIEELEW. EEBESNET7IILERIETALIMNIERX Y LTE
#70vo0xFzvo L. HAOLEY, Chld. EOT7MILATLTHERELX T,
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BFEHEBRE— K TO duperemove DETIE. Btrfs7 7 ML X T LATOAHR—E TN TULE
o BESNI T 7AIILFERIETALI M) EZZIF v LR, EELTVWS IOV VISEE
BEBRRICEEINF T,

SHEIC DL TIE. man 8 duperemove ZEBB L T 2L,

128 IL—bT7 74N RTLDEDOY TR 2a—LOHIFR
BEODBHNOEOICIL—R T 7ML AT LDST T 4L bDBtrfsth 7R 2 —LD1D%
BT AMEBABIBENHD T, ENSDIDIFH T RY a—LA. fcezlEa/home 7z
13@/srvERDTNAZRDT 7AIL AT LICEBRLE T, ROFIEIZ. Btrfstt 7R 21—
LZHIRT D HEERLTVETD,

1. IR B3REDH B Y TR a—LEZRELEXT(FcRIF. @/opt)e JL— NI DY
TR a—LIDAEIC T5) THBIEITERLTLEEL,

tux > 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. L= bN=FT4 23 B RAMTBZTNAREZRDOIFTET:

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

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

3= bT 7ML RATL(DSDY TR a—L) 2D T FRA Y MMz zIE/
mnt) EICYTOYRLET:

tux > sudo mount -o subvolid=5 /dev/sdal /mnt
4, XTIV RENFEIN—bT7AIILS R TLDS @/opt N\—FT1 > a v EHIBRLES:

tux > sudo btrfs subvolume delete /mnt/@/opt
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5. MRV R ENTIN—bT7AIINS AT LZT ORIV ELET:

tux > sudo umount /mnt

1.3 XFS

ARIE. IRIXOSHD 7 71 I AT LZER L TSGIHMXFSORFEZR L cDId. 19904
REATT, XFSOREREBEIE. NTNT =TV RDAEY by —FILT 7AW AT A
DIERRICE D, FEEICHELVWIYE2a—T0 VI DREICHIET 5 Z & TLTo XFSIZAIRIE
BI7ANEZRIETZIRTIHERIBNTVWT NAIYRON— Rz 7=BEYISERALE
Jo XFSI&. SUSE Linux Enterprise ServerO 57— /N—T1 > a>RADTIxILET 71l
SATLTY,

el XFSOFXE#MEZ—RINIE XFSHN N1 IV ROV Ea—FT4 YT ORET. it
DO —F VT T AN AT LADOBABHEERF LR > TVBIEADDOHD T,

131 7O7—>a>dI—T=zFRLIteRXT—E) T+

XFST7 7 A IS AT LDIEREFIC. 771V AT LDEICHZ IOy TN R FLL
YA XZ2H D8 OULDBFFOBEFICHEISNET, chox 7Or—>3>dIl—F1 &
HOEd, E7A7—>arydIL—7iE HMBEDinoder EET 4 RV AR—AZBEELE
o RRAMICIE. 7O =23 IIN—T%, 12D T 7AILS AT LORICHZEHDT 7
ANDATLERBIZEHTEEXY, 7O —>a>JIIL—TFIEEWVIHIZILTVWSHDT
BV, BHO7O7—>a>dI—"T2h—XILDSEKRHICTZ RLABETET S L
SEHEHHD I, COMEEIE. XFSOBWRT—FEU T ICAS<EMLTVWETY, ML
HogwroOr—>a>yJIl—7ik 8L JILF Oy AT LOZ—XIZEL T
Wxd,

132 T4 RITAR—ZADOMERNLBBIBICKB/NAINT +—< >
4

TXR—Rinodeld. E7O75—>3>JIIL—FAHDB -Treell X > TAUIEBEINE
o B YU—DEAIE. XFSONT #—IVRERT—ZE) T4 RS MEIETVE
Fo XFSTIE. 7OERZ20EIL CEID HTHMBTZELED L TEFERALET, REE
nTtwnas I~5‘/*7“‘7‘/3 VIERAMDARICHFREFESIN. BYIBRED AR—IDERINE T, XFS
. CORFRTIE. T—REERBICIEECIZ(Z 7MLV RTLOED T Oy I8N T 3
MRELTVWE B A, REARLREBOEBE T, CORTIFEEGLEXD)ENET, BE

+
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BICERINZ BT —RIE. T4 RVICETAFTFNE B A XFSHT—RXDEBEDRFS
FIZERETDETIC. TDREZEELRZTVWEINSTY, CDOLSIC. XFSIE. EZFIAHDI/N
TA—IXVRZALESHE. J7MINSRTLDITISZITAYT—2a>EBDESEET, BET
O—>avid. MOT7 7N ATLEDEZTAHARY FNOEEZ FIF3ERZH5
TODOT, EFTAARICTITYIaDBELBE. T—RXBEENEFLNICRZTREEINE R
D%,

1.3.3 FFi2IDYTICED T 7ML T LOE{LD[C]E:

FT—=RET7AIL AT LICETATHIC, XFSIZFT7 7MILDRBE §R3LEZIAR—I%E T
®(F)r7Osr—ht. Haig JDéT)Li‘g‘o L7=hto T 771 R T LD AIEIC
BOLET Z7T7ILORBD 7 7ML T LLSEKICHDE TR EHBVDT, NTA+—<
YAHPmMELFT,

Q FEHLUVXFSH YT 20T 4—T v b
SUSE Linux Enterprise Serverld/N\—< 3 > 1200%. XFST 71 ILS R T LDF L
WTIAYTFe R0T74—< v b1 (V5)ZHR—FLTWET, YaSTICK > TERR T NS
XEST 7AW AT LIE. COFLWI+—Iv b ZFEALEFT. COTA—I VLD
FARMRUSIE. EXFSART—ROBEF v IH L. T7AUNRATOHR—F &
SULIDD T 7AINICHTRIRED T 7RG A DY R—EHHBD XY,

CD7T +—<w k. SUSE Linux Enterprise h—=%JLMD3.12& D FHWLW/AN— 3

>, xfsprogs®3.2.0& DW= 3 >, K USUSE Linux Enterprise 12& D Fiic 1)

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

NS DHIRERGZRBITBVWI RTLDSH DI 7ML RT LZFERT IHENLH
BGEICEEICED F T,

XFST7 7 AN AT LEHWSUSES R 7 LFIFMDLiInuxTs A kU Ea—> 3>k
DOHEEERAMNNERIZEIX. nkfs.xfs ANV REFERALTFHTI7IILO AT LA
Z74—vbLET, THIZED. VT H—T Y FTXFST 71V X T LHMER
SNEI(-mcre=1 AT a>aERTZHBEER< )0
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1.4 Ext2

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

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

B ERE
TH S HBIZEHE] THHExt2E. TEITEFRHRENMR SN, ARBT X MHE
MENTEEX LT DS E. BQIFBICEEMENTVEOFHEZES Z LHZ W
DTL&De TF7AMINCRATLDERICT ORIV ENTEY, AT LD EEEELE LT
Ba. efsckig 7 7 MV AT LDT—RODHZEREELEFT. XEZT7—XIE—EBLE
REICED. REINTW T 70T —27Ov 71 E8EDT1 L2 1 (lost
+found ICEZFAENE T, Dv—FTILT7AMIL AT LLIIREBRIC. e2fsckid. &
BEINTEODITHEBXRZT—RETTIZERL. F77MILS AT LR ZDHLEY,
DER. v —FI T 7AW RTLDOATT—REFZF T v I T3DICHRT, H
BORVWKBZELEX Y, 771 RATLOYAXICHED FIH. COFIEIZI07
FEENULEZETZ e HDET, LI >T. SAMZHREBEETERIEDLS
BH—NTH, BQREBIRTDBCCIFER LK HDFXEA, T2l EXQ2IETy—FIL
ZHIFE T, DIDBAETVEZFERITILEITEDT, MOT7 7L ATLEDERE
_EHHDET,

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

1.5 Ext3

Ext3i&. Stephen Tweedielc &> TEREFINE Lo IOIRTOXREKT 7ML AT LLE
IEEAD, EXBSIEFREICHLVLERFHERICE DV TLWADITTIEH D £ A Ext3lE. Ext2%
R=ZRLLTWVWET, cNB2DDT 7AW AT LG FEBICUTVET, EX3T7 71 /L>
AT7L%E, EXQ2T77AINC AT LADEICERTZZEHBEZF T, EXQQEEXBDROHEBELRE
Wi, ExBHO v —FILEHR—ELTWVWE Y TY, BT L. EX3ICIE. XD3DDE
ERFSNHD £7,
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151 EX2h5DBRZTEEMEOEVWT Y TIL—F

Ext20) J— R, EXB3HW IR T 7ML AT LATH S ZABICERT B7-HD8IH L
BICAD £ LT EXt3TIE. EX2DEEMES FUOBREMDEXITHREASIN S y—FIL T 74
IWORTLADRRES E<LHMETNTVE T, XFSOLSBMWDIv—F U 2T T 71l R
TLNDBITIEDBRDFRDBDIDD LT (T 7ML AT LEEDNY I Ty T=ER L. B
TET 7N AT LZFRICIER T ZHEDHD £9)H. FNEIFERD, EXBADIEIT
O TRTLET, 77MIINSRTLALARZHEIERLEL TH. TNHTEICHET S
CIFBRS5BVD T, EXBBADBITIIIERBICEETHLHDET, Dv—FILT 7ML AT LA
DT7YvTIL—RENRBLTIHEOEXR2SATLOEEZRICAND . ZLDVRXTLE
BEICE > TEBHEELGERREADRBRIERNBZ ICHHD £T, EXSHSEXR2ADH T
YOL—FH, Vv FIL—RERLIFEBRZ TS, EXBB3T77AMILCRATLDT VR IV b %E
EEICITVD. EXQ27 7ML RTLELTBY 7 RLETD,

1.5.2 EEEM/NT7#+—< >R

@®9V—+w774w92?AM\FXQ?—§®$J®9V—+N77D—¥EWOT

WET, DFD. XEZTFT—RIEBIC—BLIEREICEREFINETD. 771 AT LDT—
REEICOVWTIE. —ENHEFNICHRIESNDDITT EtZV)Di‘l’i’/uo Ext3lE. X&2F—4&

ET—ADOMAIEETRLSHRFTINTVET, BEFE] OEEWIARXEZIAIATEE

9o Ext3d data=journal E— REZBMCLT=HBE. BRDRE(T—XDOTEM)ZRIFELF
TH XETFT—RET—R2DOEADS vy —FIMELINZDT. AT LDEENELS AD £

o BHHFLLW T FO—FIE. data=ordered E— REZFEATB TS, hld. 7—4
EXRT—RAEDTEMZRIELEFITH. Pv—FILZEBAHTIDIEAZT—EDHTY,
T7ANSZATLRZANE 1DDXET—ROBHICKIET B IRTOT—2TAVvI%
IELET, choDnTOv ik, XEZT—ROEHFHENCT 1 RAVICETIAEFNE T, TOK
RONTH+—IXVREBEICT B EHL XET—ReT7—20@AICEAT 3 —B4%ziE

RTE XTI, 3IWEDA T2 a>id. data—writeback%ﬁﬁﬁ?‘%‘c‘i'@?’o by g = 5 o
BRAT—RZTH—FI)CAZT Y R LIEET, T—RZ XAV T 7AW AT LICEZTAD
CCHEAREICLET, BLDFE. DA T aviE. NTF—IVADAETRELEZILSN
TWEY, LH L. RERD 7 7L AT LAOREMUIHIFTINSE—HFT. V5w acEE
ZRELIEETIE. dWT =27 7MIILRICBESSETLESATEMNHD £9, EXt3T
g, 77 A4 b LT, data=ordered # 7> 3 >%FEHLET,

1.53 EX27 71 ILS R T LD SEXX3IND L
EX2T7 7ML AT LZEXSICEIET BICIE. ROFIEICREWVE T,
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1. Ext32 v —FILDYERRICIZ. tune2fs -j & root I—H & L TETLE T,
CORER. TIAINMDNFIX—R2ZFRAL TEXST v —FILDMER SN EF T,
Sv—FTINOHAZXABLUVS vy —FTINZERIEZ TN XZIEET BICIE. tune2fs
DeeHICEYRS Yy —FILA T 3 size=HB LW device=FIBEL T, RITLZF
Jo tune2fs 7OJ T LDFFMAICDOVLTIE. tune2fs DY a2 7IIR—SZBERL TL
72N,

2. 771) /etc/fstabZ root I—HE L TREL T, ZBITE3N\N—Tr > avIEBES
NTWBT7AMINSATLEA Tx ext2h b ext3ICEEL. TDZEERNRTZFREFLE
ER
CHICED, EXB3T 7AW AT LDERHEINDESICHEDET, COXEEFRIE. X
@@ﬁt@”&"uﬁfb‘n—@ D 353_0

3. EX3NN—FTo>a e LTy 7y TSN — I 7ML AT LET—RTBIC
lIE. ext3¥ jbdDFEEZa—I)L%&Z initrd ICEBML £, FNIUCIE. XEETLET,

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

force drivers+=" ext3 jbd"
b. dracut -fIOY>YRZETLET,

4, SRATLZEBEHL I,

1.54 Ext37 71 I)L> X T LDinodetr 1 X Zinode#f

inodellld. 77 MIRATLARAD T 7AILEZDT Oy JUBICEAT B IBHRIBMTN
£9, MEELIEBMEACLOTOH D AR—XZinodeNICHERT 7. EXX3OT 7 +IL &
dinodetr 1 Xi&. SLES10T®M128/N1 kH 5. SLES 11TIF256/\1 MMIILASTNEL

7oo SLES10C HEEL T SLES11ETHLWVEXS3 7 7 1LY R T LEERR T 2. RO
inodelC T A3FERBEDYTINET IAIL FDRIR—IDEIF2BICHED, T71ILO AT
LARAD7 71 ILIXE L TERRTRERAR—RXIE. TRV RLLAB>TVWEY, LIH>T A
BDinodeX 7 7 AL EZWNBTBDIC. SLESI0LDEX3T 7 AL AT LDBELDAER
N=T1>2a>zERITIHELRDBD XY,

FHRDEX3 7 71 IV AT L%EERR T BB, inodeT— T ILARD XR—X &, {ERLATRER
inodeDFFICXTT L THANCEIOHTENTWVWE T, /N1 MMY/inodeBlDERY, 771l
AT LDYA XL 2T, inodefD ERARED £75, 77’(}L“/Z7_'A73‘\1’FE£?5TL% .
N FinodeBID N1 FEDZEIAR—=RICHR LT 1D2DinodehMMERINE T,

21 Ext37 71 )L2 X7 LDinodetf 1 X Xinode#k SLES 15 SP2



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

inodeDICE>T. F7AMNATLRICFEETEZ 7 71ILOEIREDET, DED.
BI71IICDZF1DDinodeTY, inodetrf XDIEA . FIERIEER X R— X DFE/IMIXT
B9 37, N1 MY/inodeDLEERD T 7J')L kAN SLES10T®dD8192/N M 5. SLES
11TIF16384/NA MR TWEY, CD2FICHERILERICE D, 1ERRIRER T 7 1L D
&, SLES10EDEXt3T7 7ML AT ATHRBERE 2 1= BDF¥F D BD £,

O == 95037 7 1LY 27 LDInodet 1 DEE
inodeDE| D HTH&IZ. inodetr 1 X% /N1 F%&/inodei&@tb$@?§i%§i%;tti
TETEHA BREBIRED T 7AW AT LEZEBEERTZH. 771V AT L%
BLAVLED., FEDInodeldFRETETEH A moded)aijtiﬂl’&#fz_%c‘: T
ZWSDODHIBRTBET. 770N AT LEICHFRO7 71 IV ZERT A CIETE
FtH Ao

FRDEX3T7 7ML AT L%ZERR T BBRIC. inodeD AR—AERZI> FO—ILT B
Dinodety 1 XL /NA F/inodeBDEER, BLXUVT7AMILRATLLEDT7 71 ILED LR%Z
BEITZHLHTEEY, 7 /7*7“'(X\ inodetr 1 X, BLUNA FE/inodeIDLEERH
BEINARWVSEEIE. /etc/mked2fs.conf 77T IILADT 7 #J)L MEDBRINE I, M
ICDWTlE. mke2fs.conf(5) ¥=ZaF7IR—=JFBBLTLLETV

RDAA R ZA>2ERALET,

e inode1X. ¥7#J)L k®Dinodetr 1 X13256/N1 RT3, 20EFET. JOvIHAX
UTD128U ED N1 FEIDEZIETE L £9(128. 256, 51274 K)s EXt3T7 7ML R T
LTHARBM F/IZACLEZFEA L ARWVSEIE. 128\ FOAZEFEAL T T,

o N1 F#/inodeBDLEE: T 7 4 )L DN FE/inodeBDLER(IZ. 16384
N FTS, BWE/NA F/inodeBDLEERIE. 20EFET1024/N1 FUALE
(1024. 2048. 4096. 8192. 16384, 3276872 ¥)T9, CDIEIF. 771 I> AT LA
DAY IHFAIEIDNEKETEFEA. BERS, JAVITAXE. T—RF%1&
NS B1DICHERTEIAR—RDRNF VYV IIEDE5TY, EXCBT 7ML AT LDT
JAILboT7Oyv o1 XIE. 4KBTY,
Floo BT AUNELHZ 7 7MILOB A A ZRETL TSV, e zIE. 7
AN RTLIZZHONS BT 7L 2D CICRBIGEI. /\»r Fiﬂl/lnodeiﬁw)ﬂz
KENTHITIEETNIE. inodeDFEEBRIT N TEET, 771 RATLICHE
BICKER T 711l ANDGEIE. NT Fi&/lnod€§&®kb$%ﬁ=§&btu_? ETCETXY
M. FNICK>TEHBEINSinodeDEIZAD £75
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—RREYIC. inodeDHUE. BD B BB EDIEZITETFZHDEERTY, inodedFH D

BEATFTT7AILBIEBITNIVEE. RRICEZETH>THTI RILEDT 7L

DRABICEEZELTLEVETY, inode®HAZTETT. 7 71IIDIERBICKETVES
F. BEEIEFENHZERRRIINFELTH, ENEFESICHNTET EFRHA. BHER
5. inodeAICHERINICAR—RICHFRD T 7ML ZIER T B CIETETHEVLWHST
ED

Ext37 7ML AT LATHGRBME FISACLEFER LA WVEEIX. 771 AT LDYER
BFIC. inodetrr X & LTI128/N1 by N1 b /inodef D LR ¥ L T8192/N1 h&IEEL
T. SLES100EEX BT T A DA TEE T, inodetr 1 & /N1 F/inodef D LR % 5%
EIBICIE. ROWITNHADAE=ZFERHL X,

o TRTOFMEXBT 7IINDTIAIMEEZEETS: 7¥AMITART. /
etc/mke2fs.conf 7 71 )LD defaults o> a3V EZEL T, inode sizedH &
U'inode ratioZz. H#ETS3T 74N MEICREL X T, TDMEN. IXRTOHFRD
EXt37 7 ALY AT LICERATNE I, LRI

blocksize = 4096
inode size = 128
inode ratio = 8192

e AV YV RFAYVT: EXt337 7M1 IV AT LAZER T BRI, inodetr 1 X (-1 128)B & T
N M /inodeBIDEEER (-1 8192)% . mkfs.ext3(8) IV > K £7-IE mke2fs(8) I
VRIGELE D, ez koA RoWwsFnh aERLE:

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

o YaSTZ{ER LT XA F=ILERC: 1 X M—=ILEICHIRDEX3 7 7 1L AT L%
ERL S BBEIC. inodetr 1 X & /N1 bE/inodeIDLLEREEL £9, YaST7 #—< v +
REDA T2 avICHBIN—T142a>DRER—IT. N\—T4>3>DT+—< v
FEXC3ZIEIRL T AT a0V I LET, 77AIW AT LA T a4 A
7O T, 7Oy oA X (N1 BN, inodeZDNA M. LTI/ —FRDH A
2ROy TIRIVRY I ZID 5, FLOEZFERLET,

e zE. 7O oA AN FEM) ROy FH TRy I AHh 54096% FER
LinodeZ c /N1 FEROY TR IRy I ANS8192%FRL. i/ —FDHTA AR
Ay A O VRYy I AN5128%FIRL T OKEZ Dy I LET,

Ext37 71l AT LDinodet 1 X &inode#k SLES 15 SP2



TPAIWV AT LT T3

ARSMRE (FOv2840) (L)

noneg

TRvIHAZ (7134 MEAL)(S)

auto -

inode Z& @/ MEL(B)

auto -

root AICF#TH7OvI0DEE(R)

5.0 |
v REOFIvIEBEMNICTS

i/ —RDHA (1)

|.dEfauLt - ‘

v FALIR)A T v AEEE(D)

. ALTH) FevEn©| | ok |

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

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

<device>/dev/sda</device>

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

<partitions config:type="1list">

<partition>

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

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

1.6 Ext4

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

1.7 ReiserFS

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

fENTWBMHMDT 7ML X T L

F1.1 NLinudEETO T 7L 27 LDA A 71 & LinuxhR—kLTWLWBAMDLLD
7’3\0)7 ’r)l//ZT-L\%g%lj L/TQ:E)GD_Cj_o k—hb‘!gi L—\ ﬂi’!@@*ﬁd)XT'f ﬁ’@%nﬁﬁ'/\
L—Fa VI AT LEDE#BRES LUV T—2DEEBREFRIET I 2B L THR—

FENTLET,

R LLLINUXEBETOI7 7TILO AT LDRALT

I77TIW AT L
DRALT

cramfs

hpfs

1509660

minix

msdos

nfs

ntfs

smbfs

26

ahEA

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

High Performance File System (NA /N7 #—<X>XT7 71T R
TL) IBMOS2DBET 7AW AT L GABRDERE—RT
DHYR—bEINFET,

CD-ROMODIFEET 7 ALY AT Lo

CDT7AINRATLIE. ARL—F 0 T2 T LICEET 234
NAE7AY I h B T3HDT. LinuxTRIAICFERAINT
774NV RTALTY, WETIF. 7ZAOvE—FT1 XAVBEDT 741
WORTLELTERINTWVWETD,

fat. DEDHHIIDOSTHEATN TV T 7ML X TLTH
D, RERTEXTELARL =T VI XATLTERHINTULE
ER

Network File System (% F T =0 7 7ML AT L) P X b
T—JROEEDIVE2a—RICT—RZRNTE, Ry hT7—70
BETT7 LA ZNHE5ETEEXT,

Windows NT file system (NT7 7 1LY X T L) © FiABDEAT
ED

Server Message Block (F—/\Xvt—>7 0w 2): Windows®D &
SHBEED. XY NIT—URBATOI 7AILT7 IV X%ZTREICT S
BN THEALTWET,

YR—FINTVWBHDT 7ML X T L SLES 15 SP2



771 RTL FiEA

DRALF

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

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

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

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

NWBZHYR—bLET),

1.9 LinuXIRETOKRMART 717 ILTHR—F

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

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

ey

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

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

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

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

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

F77AINIRATLOYALX 3

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

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

R13: A L= OHIR

A L= DKEE HIPR

HR— TN BLUNDRAE 2—4y K10 16384 LUN,

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

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

HBAD &AL EHIR. EFDOFHIRIZ. X T LDPCIR
Oy cOETREDET,

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

AARYN=TILFNAMENIDRERE XDTNAIABEXFHORSICLE->TE

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

BEAYAX(TOVvITNARIL) & A8EiB,

111 774N AT LD TN a—Ta 20

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

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

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

1.11.1.1 SnapperX+ v 73y MI&kdT1 RIOBREDHHE

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

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

SnapperH*5 7 71 ILZHIBRT B ICId:

1. ARV —ILERTET,
2. AR RZFOYFRT, 722 X1 Thtrfs filesystem showl AL ZE T,

tux > sudo btrfs filesystem show

Label: none uuid: 40123456-cb2c-4678-8b3d-d014d1c78c78
Total devices 1 FS bytes used 20.00GB

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

3. RDEKSICANLEF T,

tux > sudo btrfs fi balance start MOUNTPOINT -dusage=5

COOARYRIF. T—R2%=ZEXEIFEFEFEEDT—E2F vy UICBEELT. Z0OBE
ZEUWNL. XZT—RICBAIDODYHTLELSELET, COMBICIZLIESS DD ET
(1ITBTHEEFE) A, QIBFH S X7 LIKXEARIEET I,

4, SnapperDRA+v a3y b E—EBICLEFT, ROLSICAALFT,

tux > sudo snapper -c root list

5. Snapper® 51 DU EDRF v Fo a3y bZHIBRLET. RDELSICAAILET,
tux > sudo snapper -c root delete SNAPSHOT NUMBER(S)

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

COMEDRELBWVESIC. SnapperDd 7 ) =27y 7TV ILEZEETET X, 5
ICDWTIE. FEEH A Ry . B7E TSnapperzFR LIV AT LOEEBERFy T ay
MEE ( 7.6.12 M) —=>7y 7O L) Z2BBLTLESV. XFvyFoavhk
1) =27y THEIET R EMEIE. EMPTY *. NUMBER *. & &K T TIMELINE * TY,
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T77AIWNS AT LT+ XY TBtrfs& Snapperz R 3568, ZEDIX ML —JED2ED
T4 RVBREZHERLTES ZEMEREINE T, YaSTN—FTr>aFid L—rT 7T
AT LTBtfszFRTIHBEDNDA L —JRE LT, BEFNICIZEED2EDT 1+ RUVBRE%
RELET,

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

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

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

cache B’ BE DIRIERFICHATIEER T R AR—ADIRTEFERATE. AT LICFRE

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

LICX Y BBtrfs # —Z DY R— b ZRMMIT B LS ICHBD E LT, FHFMICDOWVWTIE 1.2.518
(DR a—LICH e 2Btrfs 7 4 =200 HR—F) ZBRLTLETL,

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

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

1.11.2 KEARO T 7AI AT LTOY T DK

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

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

Z&: BtrfsTwiper.shzfERALBRWVWTSEE L,

wiper.sh X7 ) F M3, FRAEZARETIY VY M EINTEXX4 X TIEXFST 71
WO AT L SIAHRRABFBERATIY T Y MDY MEBRENF-Ext2. Ext3. Ext4. F
TelEXFST 7 A IS AT LICTrimig 2 RITL X 9, T —X 2B T 3 005EMD
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BB, Btrfs7 71 IL> X F L Twiper.shZFHALABEWVWTLIZE L, KD
IC. btrfsmaintenance /N —CD—ERTdH . /usr/share/btrfsmaintenance/
btrfs-trim.shZERAL T3 L,

1.11.3 SSDTT 7509 X>F5F—>3>LiAEuwn

LINuXZ 7TILS AT LICIE. T—R TS5 A T—2a> 2B T3 XN LIHD. B
BIETITISIARNTBIREBIIHD FHA. 1215 L. T—R TSI A T—2 3> %[EEET

EHEWVGEE. BLUN—FRTARIDTIZITRAYT—2 3 VICEL2TINT +—I 2V ADKIE
ICELETBBEICERTEZIT—IDHD £,

CNUIRRDN—R T4 RVICOFBAHAINE T, 77v>aXEUEFERLTT—2%5R%E
TB3YVYRRATF—FT4RI(SSD)TlE. 77 —LITITTICE>TT—R%E2EZIALF VS
ZHWTZT7ILI) LD REINE T, T—FITEE. RS TFICoESINEd, L1
MNoT. SSDDTITSITAXAYT—2aVIFEEXE LUVWHIRD AL RERT—XZEZT AT
IZ& D, SSDOBREMZMOE T,

CDEHD-®. SUSETIEISSDTT 759 XY FLEBEWC EEZRRNICE#O L E T, —88
DRIEA—H, YVIYRRAT—bT4RI7%TITSIAXAVENTBICICDODVWTESLTVE
I CHUTIE. mOBOMREENFITH. CNICRESNEE Ao

e HPE 3PAR StoreServA—IL7Zwv>a

e HPE 3PAR StoreServa>/N\N— ROS5woa

1.12 ENNETR

CCETICHBALEZR 7 7ML AT LD IO T MCiE. HMBEOWebR—JHH D £
Jo TCTHLVLWRFAXYFEFAQ. THBICKA—UYT YR NEBBTBZENTEFET,

e Kernel.org®Btrfs Wiki: https://btrfs.wiki.kernel.org/ 2
e E2fsprogs: Ext2/3/4 File System Utilities: http://e2fsprogs.sourceforge.net/ 2

e OCFS27A<Y £ ¥ b: http://oss.oracle.com/projects/ocfs2/

T7AINS AT LLINuXT 7L AT LIRS HBWDEE L LWHEEICDWTIE. Wikipedia
ZO> 7 b®D Comparison of file systemsy (http://en.wikipedia.org/wiki/
Comparison_of_file_systems#Comparison #)Z 8B L T &L,
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2 T7AINATLODYAIEE

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

2.1 1ERBI

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

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

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

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

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

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

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

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

R21L:IT7AN AT LY A ZEZBEDOYHR—F

771NV RT A A—FT1VTr B X&28mMELEK) B XOHURE(HED)
Btrfs btrfs filesystem A>51Y Tz4
resize
XFS xfs_growfs ke PR—brINTVE
Ao

Ext2 resize2fs FOoSAFEEA FATSA2DH
721>

Ext3 resize2fs FSAFLEEA FTTADH
T4

Ext4 resize2fs FoTAFLEA FATZA42DH
724>

222 T7AIINI AT LDOY A XDENM

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

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

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

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

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

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

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

O ==:xrs

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

2.3 Btrfs7 7 MIL> AT LD A XDEE

Btrfs7 7ML AT LDH A XE. T77AIATLDRIYTYFENTUVWB EZFIC. btrfs
filesystem resize ANV Y RZFRALTEETEEXT, 77 1IN ATLDIYT Y MRICH
1 XDEMCENDOEAERITTEET,

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

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

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

tux > sudo btrfs filesystem resize max /mnt

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

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

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

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

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

FrxvILET,
tux > df -h
TARXZ7)—(df) ARV RIE. T4 RVDEFTA X FREINETOV I &

V771N AT LATERAERTOVIBERTRLET, -hA T avid. Hiaed
WERTH Y X2HALEFT (1K 234M. 2GHE),

24 XFST 7AW AT LD A XDEE

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

36

1.

2.

RIAVY —IILEZEEET,
EETRIT7AIATLDINTIVFEINTWBR e 2R LET,

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

tux > sudo xfs growfs -d /mnt

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

tux > df -h

TR 7 —(df)AX >V RIE. T4 RIVDEFHTA X, FRIN-7Ov I &
V771N AT LATERAER IOV IBERTRLE T, -hA > avid. HiaPd
WERTH Y X2HALFEI (1K 234M. 2GR YY),
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2.5 Ext2. Ext3. F7/IZEXX4DEZ T 7 1ILS AT L
DA XDEE

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

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

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

tux > sudo resize2fs /dev/sdal

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

o J7AINIRATLEREDH A XICEETBICIE. KOOIV REZANLET,

tux > sudo resize2fs /dev/sdal SIZE

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

YA XEENTTIBETHELT. HFITLET,

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

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

tux > df -h
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38

TR 7 —(df)AY >V RIE. T4 RIVDEFHTA X FRIN7Ov I &
V771N RT LATERAER IOV IBERTRLET, -hA > avid. HiaPed
WERTH Y X2HADLEFT (1K 234M. 2GR YY),
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3 UUIDICKBTNAMADIY V> K

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

3.1 udeviC & BkENERT/INA R

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

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

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

3.2 UUIDDIERE

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

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

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

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

oAy o571 ADOUUIDH. /dev/disk/by-uuid T+« LI FURTEDIFZZEHNTE
x99, freziE. UUIDTY RUIETRDESICHD X9,

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

3.3 EMEHR

udev ICK BT /N1 ABEOFMICOWTIE. TEEA A Ry ( $F24E Tudeviz L 238mh—=
LENr 2Rl ZBRLTETL,

udev IV Y ROFFMICDOWLTIE. man 7 udevZEBLTLLETLY,
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4 TJOvITNARBREOZRExvv 2T

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

HODT—RIBRIEZESRICKITLET(SSDT7 ZvaTa RITKRE).

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

4.1 —RZHY7SFHEE
KIETIE. Fv v aBEREEDHBETLISKERAINEIVWK DOHODAEICDOVWTEHALEY,

I1JL—>3y
HEIOvIDEIAE—%TNA ABTHEHTZ I,

Fig
BEBTNAZADESERELETNA ZANDIA T L—2 3>,

PR
ERBTINA ADSBEERLET/INA AINDIATL—>3,

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

FryyoaFNnN_1R
INARETERATOVv I TN o

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

A—=7T«1070v7
fsho7OEZAF vy alllBBESN T —2 7OV IICETAAZITOIHA.
DFvyadhTWdJOvIiE. FvvPalATEESINTVLT, TOTNAR
ICHS—EEIACHKRELRH DD, 4—FT0] EX—0ENET,
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Fryas2X
|/OREDEKIE. £9. FrvwiatNiTNA1RDFvvazBRBLET, BXRT
NIERROD LB > FE. TN XABERZRRLEFITHA. CHIFERTI, TN
 IXxvyvyPa3IRX) EMUED,

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

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

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

42 Fy v FE—R

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

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

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

>4l Wi Ao 0
FARZAN—F vy aBAHRDFETTH. EFIAAI/O0E. FvviaZz/NT1/INZL
TKBAML—JICBERESTAEFNE T, COFETIE. BRICBHRAAATNERVE
FTAA/OICE2TF v v 22DV EWNNCHRZDERSCZEDNTETEFITH. REEFA
FNTT—ROFAHAIAABEKRT IFvyviaIX) BMEEL. BRAENILIIL—D
DS DFHAAHSDREICED, LATUIHBIMT R VWS REDHD £,
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NZARXI)L—
TINZARI—1 E—RZBWCTRICIE. Frvlah o) —2THEIBENHD
9, HiArAAE. Fr vl azEzNANALTEETNAADSEHRTEINET, EF
AHTEET N RTERER SN, Fyv>adOv ok MEMb) shErd, TR
Z)L—1 Tld. T—REBEEIHEIFINZ D, T—REEHERICTEZ i<
FrylaTNARET VT4 TETEET, ETAADERITINZICONT. Ty v
DalFRAICOA—IRIZED EFT, BTEFY v aDBEUZREETETIHE. £t
|& invalidate cblocks Xwt—CZFEAL TESMZHFRIAETET 3HEIFE. Frvvia
FTINAADERL T A—LTHBRBI. TNARA%E 5S4 8RIL—1 £ TS50 NNy
71 E—RICUIDBEZZ DA TEET, #nUANDFEIF. BHOFvyvI VT E—
RICUIDBZBHIIC. ¥y v aDRBRZHETET LT,

4.3 bcache

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

43.1 FELHH

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

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

° BET B35S, SSDAND ST v I EFIRLET,

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

s BEARIETOREAICEITZLEN cE5aHE,
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4.3.2 bcacheT\1T XDy 7S

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

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

tux > sudo zypper in bcache-tools

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

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

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

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

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

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

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

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

4. bcache TN\N1 RIIXRDELSICRKRTINE T,

/dev/bcacheN

TBIC. RDOESICHRTEINE T,

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

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

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

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

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

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

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

4.3.3 sysfsZzf{EA L 7cbcacheDEKE

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

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

4.4 T1vmcache

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

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

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

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

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

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

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

tux > sudo lvs -a vg

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

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

tux > sudo lvs -a vg

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

5. FvvlalVZERLFE T, Fvvia/—ILWVZESLWICUYILT FvyvalVv

ZIER L £95

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

Ty v alVid, ORIGIN LVDRHIZS|IHE XTI,

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

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

tux > sudo lvs -a vg

LV VG  Attr LSize Pool Origin

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

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

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

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

4.42 Fv v al—)LOHIR

WXy wsazAdTICT3HEEVSDODHDET,

4421 FrywvialVhoFvydar—ILWVEYIER

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

~
~

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

SERALVICEERINE T,

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

47

Frvial—ILOHIRR SLES 15 SP2



4422 EAELWVEHIBRETICEFYvSa7—ILLVEYIR

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

tux > sudo lvremove vg/cache data lv

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

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

4423 ERLWVEFvvIaT—ILWVORESG ZHIFR

TrvlalVEHIRRT D . BRI Enfcd vy al—ILIVOmADEHIBREINE
ER

tux > sudo lvremove vg/origin lv

4424 ZOfDIETR

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

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

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

BE YRy

WWMZERT 2 TT—RERBREOBRMEIIBINT2B/NAHD £9, CDEMK
BICIZT7 IV r—>a>nosyra, BREEE. RotOV Y RACDHEENE
Fo WWMEIFIRY a—LDBREXRET DT —REREFELTLLLET L, Ny D
Ty TR L TIHMEEZRITLARVWTLIET L,

5.1 FHIEBRY 2a—LIYR—2 v (LVM)DIBAE

VM. BEOYIER) 2a—L(N—FRF1 XTI, N—=FTq4> 3>, LUNICN—RFT1 XU X
R—ABFRIDEHT RN TEET, UMHARBEREINIBRIE. 1> X M—)LHRICHIER

N=TFT4a TR T LIEETDIA. N—RTARIAR=ZADEIT AV T—a3 0%

EETEZ_—IANRETRIARMDHZ/HTT, RITHDI AT LTN—TFT14 3> %X

FY3ZCIIR#EDT, WWMISHREIZIG L THREBARY a—A(WV)EERTEBZXMNL—UX
R=ZADRET—=IL(HR) 2a—LTIN—FNVG)ZRHELF T, ARL—T0 VI XTLIEY
BN—T12a>ORhbicINsDOWICT7 I ALEYS, RJa—LTIL—FIF22ULED
FTARIICE-NRB N TEEFT, LI >T EHOTA R FIEFENSDO—EBTLD
DVGEEHTEE T, COHET. WWMIIYIEB T« X AR—XHD5—BDMRILZITLE

o COMRILICED. WBN—FTo>aZ I 5 FRTIHBELDIIZINCBETEREAES
ETEIAT—2arE2BETETET,

5.1 "WREN—F 4 a3 = WM TIIMEBN—T1 a2 J (k) CWMR S (B)z Lt
BLTWET, £lE. 12071 RIMEDHTENTEYT Y MRAY MMP)ZH 2320

YIE/IN—T 1> a3V (PARTICHODNTVWET, CHUITEDARL—FT1 VI XTLIFENZE
NON—FT1>2aVICTIEATEEXT, GRITIE2DDT RIBNENENIDDYIE/N—

T4 aAVIDDPNTVWET, 22DLVMARY a—LTIL—FNVGC1IELVVG A ERINT

WEJo VG 1IZIE. DISK1D5D/N—FT 0 >3 >H2D. DISK2Hh5D/N—F0 >3 h1oE
FNET, VG2TIE. DISK2h5DEDD2NN—FT1 > arhaEnzxd,
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X 5.1: YBN—F 1 >3 = > I%LVM

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

LVM D K& EE:

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

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

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

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

o XFvw T ay MERIIBEHFDOI X TLT—ERDOHZWFICH—N\INv I T7 v T%
BETEET,
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Q iz LvMERAID

LVMI%0/1/4/5/6 DRAIDL RI)LHHHR—F LTWETH. MDRAIDZFERITZ % H
#HLEI (Chapter 7,V 7 T 7RAIDDEEZBRLTLIETW), 27Z L. LVMIE
RAID 08 K I TILELICEMEL £ 9, ZHuik. RAID OIF—ARMIAERIER Y 21— LEE
CEIRKRTHZ(ELXORBEBTOYIDYEBTNARLDTOVIICIY FEINB)HT
9, RAID1ETLMEFRLHEIF. S 5—0REAZENL CTREI Ot X ZELIC
BIETRZENTEFET, ENEDEFUVRAIDLANILTIE,. EEENTI-T1 XU DIKE
ZEBERITBIEN. T4 RIVT7 LA THENRELLGEICEREICBN A LDTE
3. BET—EUDNREICEDET, WWMICIZZ DS BT —EVHIHEAMATNTLE
ITH. TNA ZABEEREDFNNERRTTIE. COT—EVIFIELSHEEEL £ A,

ZE IBMZLWMIL— 7 71ILO AT L

WME77IFY 7Oz 7RADZLATIL— 774 AT LR ERAL TR T LR
FRET BB E. /boot ZRHMEDIELVM X 7=IXIERAID/N—T ¢ > a3 VICERE T 2 RHEH
HODFET, F5LRVE, PATLIFEFH LEFEFA. CON—Ta>a>OHEREYFAIX
|Z500MBT. #ET 71l AT LIXEX4 T,

CNODHEEL EDICLVMZERT 3 C Lid. SBEICERAINSR— LPCR/NRIEY —/NT
FENEITTHEEDIHD X T, T—ER—, BRT7—HA7J. FFa—4¥7«sL oK)
DEDICEAKNTZT—RA MY IDHZIHERE. WMHRIIRICIIEF Y, LWMZEFERTS
E MEBN—RTARIVEDREBT7AINDATLOERDABEICED £9, 7=72L. LUM
TOERIBIERDN—T 1 a3 Y TORREIFELS ZCICERL TS L,
YaSTIN\—T 1 >3+ DFERICE > T FHRELIUVBREDOWMIA ML —SF T U b2 E
BTEET, WMOREICE T 3R PHEIERICOWLWTE. ADOLVM HOWTO (http://
tldp.org/HOWTO/LVM-HOWTO/) 2 BB L T 2T LY,

52 R a—LJIL—7TD{ERK

LVWMARY 2 —LFI)IL—F(VG)IE. Linux WMIN—FT 1> 3 >BAR—IADHBEBS—ILICLE
o JI—THDOFERERERIR—IDNSHIBAR) 2a—LEEHRTEEXT, JIL—THD
Linux WWMN—=F > a>id. BT RVICEETR LD, TEIXRT RAVICHEET
BCHUETI. N—Ta>arvEkE T AIV2EKZEBMTEICED. FIL—TFDH
1 XZHETEET,
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FARIVEEEFERTIEE. TEDTAXRTICN—TFT142a a3 8ldTEEE A
N—FTa>a>aEFERLIEEBEE. TENSEZITRLAEVWTLIETL, YaSTid. /N\—F+
2 a > %EVGIEMT ABRICBENIC/N—T1>a>RA1 7% 0x8E Linux LWMICEEL X
ER

1. YaSTZzE#S L TN—Tr > a3+t ZRETET,

2. IEON—TFT4>3 >0ty b7y TZBRETIHENHBZHEIE. ROFIRICH
WET, FFHICOVWTIE. TEASA Ry o $B10E TExpert Partitioner (TF X/N— bk
N—=T4>3aF)] « 10118 BEEBIT/N—T1 >3 VREDFERI 28RBL TS
Wo RERDT 1 AT FIIN—Ta a3 aFERLIEVWEITOSREIE. COFIEZ X
FuTFLTLIEEL,

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

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

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

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

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

4, [RUa—LEE] R—POETT. RJa—LTIIL—T0EMZIZVYILET,
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R a—AdIL—T DB
FY1—LTN—TE (V)

BT OAT UM X

4 MiB

HEAREET /S A

TR HAX  BES EE

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

B5H44Z:10.00 GiB
~ILF (H)

BIRLET /AR
FINA A A X BES TEHE

B+
£T&EM >

< kR
« £THEHIM

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

5. RUa—LIIN—TIFROLSICEERLFT,

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

b. PEUV 1M XZHEELF I,

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

RESNE T,

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

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

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

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

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

T S~ 712V B

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

| bcache
B3 NFs

btrfs

vda2
FIAAYST
AU A —ILOBE
WE

TE.

[ ~7 (1) | | HIER)

[ 5.2: DATAL WS &FIDHRY a—LTIL—TAOYERY) 2 — L
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53 #wIERY 21— LDIERK

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

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

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

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

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

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

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

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

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

4, LENCAR) 2a—L%EANL. BERY 2—LEBRLEST (O >IOES 3 =R
)a—LDFEICDOWVWTIE, 5311 ooy a v omiER) a— L) #88BL
TLEETW) INTHEITLE TS
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~IUT (H) oot Q) | BEBEB) || RN

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

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

IR 21— LDYERK SLES 15 SP2



SREERYa— A% DATA ISBHN

HA4Z
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| HRIBYAZ
ARSAT
W X
1 ~||4KiB
[~AL7H) | Fevbn () | B3 @)

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

IR a— L% DATA BN

&l
O ARL—FTAV T AT L
F—HBLT ISV T T r—say
20uF
| EFlEE/ A —F a3
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7. 74—<IX VAT 3 >T. N—=FT4>a>%T7+4—<I Vv bTB3EERL. 771>
A7 L%ZBIRLET, A7 a3 AZa—DARBIF. F77A0IIL AT LICE>TERD
x99, BEIE. TIAINMEZEETIHREIEHD FE A
IOV EDAT VDT T =T33 vETT 052 BRLTHE. XUV
FRAEEFEIRLET, FstabA 7o a %20 )wo LT CORY 2a—LORHR
RIOVNATa>mE8MLETD,

8. TV )vILET,

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

531 >>7OESaZ>UmiER)a—L4

WWMERIER) 2 —ALlZ> > 7O aZ Y JugTe (A F>ay), 7O azZ>i%
FHETZ . FIATTRERESEIEEBI 21 XDHER) 2 —LEERTE X, FEOHK
DR a—LBICFRLIERERBERDAZEND S > T—ILZ R LET, VR a—
LIFBRAR) a— L LTER SN, BREICHLECTO > T=ILHSEEAEOHTENET, X
FL—CHEEZ AR MIROBVWAETEID HTRITNER SR BoTBE/. 07—
FEMNICILRTE XY, O 3= PRY) a—LALlk. SnapperCEEAIRER I Fv S
davhkbHYR—bLET, FEHICOVWTIE. FEES Ry BTE SnapperzfERA L7
PRATLOQEERERFTy T ay NEE] ZBRLTLIZE,
>o7OeSazZyImEBAR) a—LERETDICIE. FIESL FFER) 2—LDEE] D
SHERICIE D TIEEZED E I, R a—LRA T2 RIRTZFIBICKR>TH. BEBER 21—
LBEFRESIC. v oR) a—LFRIFy > T—IILEBRLE T,

\o

7=l

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

PRV a—-L

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

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

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

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

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

5321 =5—YU2JENIIFERAIDFHER 21— LDKE

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

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

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

WIBARY 2—LlF. T7AINMFAITHB512KBOEEFICHEISNE T, BHDY

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

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

5.3.2.2 raidlifEAR) 21— LDHRTE

LVMIZRAIDZHR— L TWS7®. RAD1IZFERALTIS— VY JZRETEFT, DL
SHREICIF. FFRADS S — R L TRDLSBHRDHO T
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NIC K> TEERIGEENDE LET B,
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R a—LEZERTZZEIETEEFE A
RADZER LTI S—AR) a—L%ZERKTZICIE. ROOAIYRERITLET,

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

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

o -5 —DHEEELET,

o -L-WERY1-LOY A XZEELIXT,

* -n-CDATarEFEALT. RER) 1 -LOBAIZIEEL T
° vgl -SREBARY 2 —LATEAINZRY 2—LTIL—TDAFTI,

LVMIZ. ZLATARHOZT—RXAR) a—LICRH LT, 1D2DITIRTY b YA XDHER) 12—
LEERLE T, ST—U>FINAR) 2a—LDh20H3EE. LWMIE. XXT—2%RTE
TBRDR) 2a—LE2DEHRLE T,

RAIDFRIBR ) 2 —L%=ERRLT=5. —RHAGRIBER) a—LERBUAZETEDR) a—L%
ERATEEY, 770 1. WRBEEITS W TEET,

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

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

1) X b% auto activation volume list NS X—ATEZRLIHBE. ROLSICMIEIH
7,

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

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

55 BIFORVa—LIIN—-TOH A IZE

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

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

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

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

VG LV PV PE Ranges
/dev/sdal

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

DATA /dev/sda5

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

DATA /dev/sda7

DATA /dev/sdbl

DATA /dev/sdcl

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

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

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

4, ROWITNHDBRIFZITVE T,

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

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

5. 8727 )vILET,

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

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

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

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

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

1. YaSTEEESIL T/N—Tr a3+ 2BTEd,

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

3. EEYSMEBR) 2 —LZERL. YA XEZEZIUYILET,

[dev/DATA/LOCAL DY A XZEHE

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

BAEDOHAZ: 9.99 GiB
T A 36.02 MB

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

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

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

* [CustomSize (WRAZLYAX)] . R)a—LOFLWHAIXZIEELET, £
ICRRINTVEIRIMED SRABEE TOEFRNDEEZISET Z2HEHLHD £,
FONA MK XANA BSIEM. FHNA MSIEG. T3NA1 MCIITZEN
ZNEALFI (7 X135 206),

5. OKeZ vy o LET,

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

57 R a—LT)I—7F7=3mER) 2 —LDH!
153

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

1. YaSTzE# L T/N—Tr a7 ZzRAETE T,

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

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

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

5. ANz Uy L. BIBRLTcRY a— LTI —TH—Eh3 e zE L TH 5 (HIFR
BHRWIT 2 b TREINET) T7 27Uy ILED
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58 LVWMIOY > FDfERA

VMO Y ROFEAOEHICOWVWTIE. RORTHATN TLEREIT VY RDOIYZa7ILR—
SHEEZBRBLTLLETL, IRTOOATY RIEZ root HHETETITAINELHD £J, sudo
COMMAND % fEF 9 2 H\(#EEE)., BE#E root & LTEITLE T,

LVMav >k

pvcreate DEVICE
LVWMTHRER ) 2 —LE LTHERTES L SICT /N1 RX(/dev/sdbl 2 &) = #IHEATL L
£9, BELIETNARLEIZT 7ML RTLDEET IHE. EENRFIINE
Fo blkid DM YA M—/LETNTVBRBEICOAT I AIETI UV ZAR=ILEINTULE
J). pvcreate ICEDBIFED T 7ML R T LDEELNERINZ I EEEZITEWVWT
<IETV, blkid AMERTRIEETAWIEE. pvcreate ICK > TRHIDLEENEMINT.
EERLICT7AINS AT LDBERONZHGEDRHD £,

pvdisplay DEVICE

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

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

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

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

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

* partial - LVMIZ. —BBDOYIEAR) a—LHQKRELTWVWTH, R a—LTIL—7
D7V T4 7zl AET, IENRBER) 2 —LHDSEELRYIEER 12— LHK
EZELTCW35E. BE. TOREBAR)1—LIET7IT747TEI. T5—X—
Ty ke LTHRONET,

66 LVMOY > FDOfERA SLES 15 SP2



vgchange -a [ey|n] VG NAME
R)a—LIIN—TELUVEORER) 2a—LEABAIBICT 7717 (-a ey)E i
F¥T70FT4T(-an)iCLET,
VS ZAZNDR) 2a—L%z2T 071 7T 3HEIE BT eyF T a>zFERALTLE
TV O—RRIVTITIREIDA T3 >RNT I+ ETERINE T,

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

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

tux > vgdisplay VG NAME | grep "Total PE"

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

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

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

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

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

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

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

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

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

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

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

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

lvremove /dev/VG NAME/LV NAME

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

AL TLIES W,

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

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

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

vgreduce VG NAME DEVICE
BELEYER) 2a—LZBEDR) a—LTIIL—THhS5HIBRL £95
MEARY) 2 — LHHIER) 2 —LICK>TERAPTHEV 2R L TSV, £H
FRDIZEIE. pvmove IV REFEAL TT—2ZROYIER) 2 — LICRH T Z2HE
Hb£7,
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lvextend -L SIZE /dev/VG NAME/LV NAME
BELERERY 2— LY A X%ZLRLEF T, DR, FHFICERABEICK > /-8
ZERT R 77MIVRTLZIRTZHBEDHD X9, FHFMICOVWTIE. E2E
(74NN 2AT LDOY A ZAZEE] #BRLTIETL,

lvreduce -L SIZE /dev/VG NAME/LV NAME
FBELHRER) 2a—LDOY 1 X =M NINLET,
R a—LEZHENTZEIC. FTT77MILRATLOY A Xz NLTLIEEVL, £5
LABWE. T—RZKS5VRIDBHBD FT, FMICOVWTE. 522 D717 4
DA AZE] #ZBRLTIIETL,

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

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

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

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

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

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

5.8.1 OV RICKBHIEBEAY 2 —LDOYAXZEE

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

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

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

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

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

SIZE DIFZEIE. 10GBDO &L SIC. HER) a—LICENMLIZVWAEZIEELTLIET
L\o /dev/VG NAME/LV NAME Z. /dev/LOCAL/DATA 7% ¥ DERIERY) 21— LADLinux/\
ANCANBEZE T, KiZHlzRLET

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

4, 77 AN AT LOY A I ZHELE T, sFHICOVWTIE. E2% (71274
DY A ZEZE ] ZBBLTLIETL,

5. 771 RTLZR VY MERLIBEIZ. BUOYUYFLED,

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

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

ARV -V ZREETETD

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

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

L IT7AMIIND AT LD A X%RABLET, SFHlICOVWTIE. 28 (TJ71I)LY 2T A

DA RAEE|] Z2BRLTIIEE L,

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

A2 T 7AWV AT LOY A XX THRNLET,

tux > sudo lvreduce /dev/VG_NAME/LV_NAME

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

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

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

O EXR1DOARYRTORY 2—LET 7T ATLOD

71

51 XEE

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

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

--resizefs |, ext2/3/4. Btrfs. BLUXFSOZ T 7ML AT LTHR—FEINE
o COATa>EFRALEBtfsOY A XZEIE. £ LERTIEFFT IR TULARL
f=&. SUSE Linux Enterprise ServerCD#HAIEET T,
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5.8.2 lvmetadiZ &K BLVMX X T —S DEIRVEN

IFEALEDWMOTY RTIE. YATLDTA RAITNA RIRESNTVBLWMX R T—4R
ZERICIDBEL THE < HBELDHD £T, WMOIRTOHRATIE. COBEBRHABRVIES. LMK
SRTLDIRTOYBT 4 RIVTNARZ XX vV LRITNUIRD FEA. ZEDTr X
JTHERIND AT LTIE. COEDICKEDI/OBENKREIZERD £, T4 RIDRE
LABEWEE. TDTA AU %ZFELTULWBBICLWVWMIOR Y R ZA LTI RTB B F
ER

lvmetad IC K DLVMX R TF— 2 OEINENIE. COREICEREZIRHELE

Jo lvmetad T—EVDEHMIE. TNA RADKREDEDDI-UICAZT—RIEHRZHVICE
WIBLICE2T. CORFYUERBIZTR LTI, CNHDAARY ~MudevIl—IL
IC& 2T lvmetad ICEESINE T, COT—EVHARITINTULAVGE. LWMIKBEEED
ICAF v UZEITLED,

COMEEIZT 7 AL TEMCHE>TVWET, Y XATLTIOHEENEMICHR>TVWBHE
IE. ROFIEICRE>TEMICLE,

1. @RIV —ILEHETET,
2. lvmetad T—E>EFEFEILELET,

tux > sudo systemctl stop lvm2-lvmetad

3. /etc/lvm/lvm.conf Z#RE L. use lvmetad Z 1ICEREL £,

use lvmetad =1

4. lvmetad T—E>VEZBEHL XTI,

tux > sudo systemctl start lvm2-lvmetad

0 ==
lvmetad T—EVERITLTVWBIHBE. /etc/lvm/lvm.conf 7 71 )LD filter =%
TElE. pvscan --cache device VY RDETHICIGERINEF A, T/N1 X%
T4 FBITIE. the global filter =FREXFEAITIMNELNHD X9, F/O—N
W74 NRICELDTRF Y TEINET/NA R WWMICE>THMINT, XF v ENn
FtAo
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IEFEL B EZ FESR 9 5 1CId. lvmconfig -1 | grep global_filter_compat I<Y > R
ERITLE T, ERH global filter compat A T a VA EFEELTWVWT. 0ICKRES
NTVWBIELZRLTWVWBIHE. LROMENERAINT T, 77> arhFELAEV
M LICRESNTVBRIEE. BIEIEREEDFETY,

583 WMF*vvw>aRl)a—LOEH

LVMTlE. REEDEZERTOVvITNA R LT, BELRTOv I TN X(SSDF N
ARBE)VZZA MNYIXVP Y aFESTAIMRAIIL—F vy a2 LTEARATEET,
FyvPaRBAR) a—LR1 . NBEOEERLZLVEFERAL T KB2DEERBZLVD/N
T4—<XVREELEIEET,

WWMF v v VI %BETBICIE. Fv v I TNARAEI2DDHREBER) 2 — L%EER
TRIRELRHD I, AKBEDHREAR) 2a—LlFF vy JBERICERIN. NAEDAR
a—LEFv v I XRT—2OREFEICERAINE T, CN52D0RU a—LlE. TD
RUa—LrBILARY2a—LTIL—TICBLTVLWBKRELRHD XS, CN5DRY a—L%E
BL7=5. Fvvia/—ILUIEBLTIOR) 2a—LICERTIHNENHD X,

FIE5.2: ¥ v v aRmBR) 2—LDERTE
1. TR a—LDELEFELBRVBEIF(ERE T /N1 X EID)ER L £ 95

2. YIEAR) 2 — L% (EREREBET/INAADS)TTOAR) a—LHETBR) a—LTIL—TIC
EBMLT. YR 2—LLEICEF Yy aT7—2R) a—LE2ERLE T,

3. Fv vl aXATFT—RAR)a—LEERLET, Y1 X, FyrviaTr—2KR)a—
LD1/1000IC§ ZHELH D £9, B/ XIE8MBT I,

4, ¥y vy aT—RR)a—LEXRT—2R)a—LZEFxvyvarS—)LR)a—LAIC
mELEI,

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

5. ¥ v v al—ILETTDR) a—LICEREL X,

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

LVMF v v VT DFEMICDWLWTIE. lvmcache(T) DR Za7IR=SEBBLTLEET 0L,
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59 WM2RbL—=2F T2 bADRTHF

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

59.1 LVM2%2J OfEHR

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

e BEDRITODBEICIGL T, MIBITBVMA TSV EBIRLE T,

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

e OV YVRATRIZIBETDCLICED, JO—NIKRE7T7ITILOREEZ LEZTLE
ER

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

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

TV b2 RTTESHRZILIF. —BTIRIYR-— TN TVEEA. 5IBDOERM
&, URFNAOERSIHII. EEFIHZHIRL. B5IBRORIDAI VY REZVRZRETSC
CICK>THREINE T,

DR A THEBERICR D AN H B IHEIE. XTDHICT v b —7(@)XFZMITFTTL
W ZIE. emytag)e ENUNDOEEER f@1 OFERIFAF T3> T,

5.9.2 LVM2E T D1ERREH

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

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

ZIFFTTETZDIE. LWM2OYRERY) a— L. R a—LTIL—7 @HERU 21— L.
SLUVHER) 2a—LEITAYETY, PVREIIE. EDOR) a—LIIN—TDAET—
RIREFSNET T, RUa—LIIN—TZHIRT 2. MiLLIER) 2 —LADH
JHHIRENE T, XFv TP ay bMl3gIztiIonEFEAD. ToF T2 ok
FRIFTTEET,

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

593 OV RSAUTORIFEX

5.

addtag TAG INFO
LVM2ZA RL—=2F TV MIRTZEBM(DED. 217 LET, i

tux > sudo vgchange --addtag @dbl vgl

deltag TAG INFO
LWVWM2R NL—=F T2 D6 RTEHIR(DED. 2T LET, Hi:

tux > sudo vgchange --deltag @dbl vgl

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

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

9.4 HJBET7T1ILEX

L#nEETIE. HEDEHICEITEIRENZRL LT,

5941 lvm.conf7 71ILTCDOHRRANRART DAL

IDIA— K% /Jetc/lvm/lvm.conf 7 7T IJLICEBIMT B2 ICLD. /etc/lvm/
Lvm_<HOSTNAME>.conf 7 7ML TR MIERICERINTVWBI R M EJZBMICLF
ED
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tags {
# Enable hostname tags
hosttags = 1

}

R BD /etc/lvm/lvm <HOSTNAME>.conf 7 7 A ILICT O T4 N—>3 > A—RZANLF
o FHMAICOWVWTIE, 5.94318 7O 5 4 R—2a unEEmd5 #B8RBLTLETL,

5.9.4.2 lvm.conf7 71 I TCRA MR RTZEERT S

tags {

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

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

}

5943 7UOTaA4R=3EFEETD
/etc/lvm/lvm.conf 7 7ML ZEETR L. RTICEDVWTLWMBRIERY 2a—LZT7 0T«
JICTEET,
TFRAMIFT4AET ROOA—RZ T 71 ILISEML £,

activation {

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

}
@database ZF CERADR I TEIMRA FJ, RAMIBRESNTVWEIIRTDRIICET %
—HTEBICIE. e ZfEALE T,
TIOTa4R—=23 ATV RIE R a—LTNN—FERmBR) 2 —LDXRZT—XTHRES
LTULVB VGNAME . VGNAME/LVNAME . F£72I3@ TAC EBREZITVWET, RUa—LJIL—TF
L3RRI I — T X T =R ITN—HTBHBEDHT VT4 TICEDEFT, —HLAL
e T I AIWBNTIITOT1 T2 D £H Ao
volume list EEET. RRAMIZITHERINTVWBR L., RRAMZITHRXEZT—2RY
IC—ITBHEEDHR) a— LT IN—TFFIEHBIIN TN 7071 TICBDET,
volume list "EZINTWVWTHZETHD. RAMIZIHRERINTVWEAWVWE, TIT+
IO FH A
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volume_listh EBINTLWAWL, WO T 77+ FHICHIRIFBRINEBA(TRTHASN
7)o

59.44 HBHEOKRIANEHET7AINTTITAR—aVEBFERTD

lvm.conf 77 MILTRARNRZITDEMCHE>TWVWBIBE. RAMDERET 71 )L(/etc/
lvm/lvm <HOST TAG>.conf) TP I T4 R— 3> A—RZEHATETEY, e xliE —N
D Jetc/lvm/ T4 LI MJIZ. 2DDHBET 71D HBE LET,

lvm.conf
lvm <HOST TAG>.conf

ARZ—= 7w BRI, /etc/lvm/lvm.conf 771 IILHAO— RSN, 771ILARADITA
TORTBRENMMIBEINE T, RARRIHNERINTVEIIES. B&ET S /etc/lvn/

lvm _<HOST TAG>.conf 7 71 IILAO—RINET, FEDOHREI7IILIV NI ZEERT S
B RVICERASRIT T 7AINDRRENE T, UL Tlvm.conf T 7TIILHAERIN. &
—E LB TELE L Ed, lvm <HOST TAG>.conf 7 71 ILNT. I HREINTIE
FEREDIBEFZEALET, CNICEL>T REBICRESNLRZT DT 7 1 LDRIICKRR
INET, RAMZITT7AILTHLLWEZIDNRESNS & BMORET 7MILHO—RE
nxd,

505 JUSRAETHERTIT4XN—2avHllcEI =AY
%)

ERRINEDT V74 RX—2 3 VHfEIE. /etc/lvm/lvm.conf T 71 )L
Thostname tags A /> a > ZBMCTAI L THRECETE T, AV O—NILEREICHK
3&5IC. ALT7 7ML EISIRAAODIARTOAVE2a—2TERALE T,
1. T¥RAFIF4RT, XOO— K% Jetc/lvm/lvm.conf 7 71 ILISEBML £,
tags {

hostname tags =1

}
2. 77M0MN 20 S AZADTRNTDRI MIERHLE Y,

3. VS RAANDEEDIVE2a—42Hh 5. vgl/WvoWR2E 77 T4 JICT3AVE2—42D
X MCdblZEBML XY,

tux > sudo lvchange --addtag @dbl vgl/lvol2
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4, db1H—N\T. ROOA—RZANDLTvgl/lvol2Z 70T« TICLE T,

tux > sudo lvchange -ay vgl/vol2

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

e R a—LIIN—TFvgleT—ER—AKRAMdbl BEXP A2 TDHFT7 I T TICLF
ED

e R a—LIN—TvZzT7 74 —NKIL fs1DHFTT7 I 74 TICLET,

o J7ANTG—=NDONYy I Ty TRAL fsbl Tld. RMEIABLT VT TICET. 77
TINT—=NDRI b fs1ICETHDLI %Rz LT,

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

1. @database ¥ T % R) a—LTI—FvglDARXFT—RIBMLE S, HERkIVY—IL
T, XOAYY REAALEF T,

tux > sudo vgchange --addtag @database vgl

2. @fileserver #0% R a—LTIN—Tvg2 DAZT—RIEMLET, HRkIVY —
LT ROAR Y RZEAHNLET,

tux > sudo vgchange --addtag @fileserver vg2

3. TFRAMIFTA AT, ROOA—RZFEHEL T /etc/lvm/lvm.conf ZBE TR LICK
D. @database. @fileserver. @fileserverbackup DEXIT%=E&EL E T,

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

fileserverbackup {

78 27 =FERLT. V3 ARADHEHDRIANTTIT1TICT 3 SLES 15 SP2



host list = [ "fsbl" ]
}
b

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

}

4, ZELT- /etc/lvm/lvm.conf 771 )LZE4DDERR M(dbl. db2. fsl. H&
U fsbl)ICERLF I

5. 771 —=NRIADBEELEIZEIE. ROOAY Y REFEEDE—RTIHEKRIVY —
ILDVBASTTBREICED. fsbl ETv2 ZEFHTT £,

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

59.6.2 #7723 2O0—-"51MATNEELEE

KDYV a—23>0TlEG BRI T IOT10TICT 2R 2a—LDI S RICET 3 1EHRE
O—AILICFRELE TS

1. @database X7 % R) a—LTI—FvglDARXT—RIBMLE S, HERkIVY—IL
T, KOOV REANDLET,

tux > sudo vgchange --addtag @database vgl

2. @fileserver #0 %R a—LTIN—Tvg2 DAZT—RIEMLET, HRkIVY —
LT ROV EZEAALET,

tux > sudo vgchange --addtag @fileserver vg2
3. /etc/lvm/lvm.conf 77 A ILTRAMRTZBMZLE T,

a. T¥XAMIF4 R T ROOA—R%ZFEBL T /etc/lvm/lvm.conf 771 IL 2 EE
FTBRILICED, RRANZITERET 7L ZBHCLET,

tags {
hosttags = 1
}

b. ZE L7 /etc/lvm/lvm.conf 7 71 IL%Z4DDHRRA M(dbl. db2. fsl. H&
U fsbl )ICHERLE Y,
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80

. RZABRdD1I T T—ER—AKAMALIDTITANRN—a VRET 7 1ILEER L F

Jo THFRAMIFT4 AR T, /etc/lvm/lvm dbl.conf 7 71 ILEER L. XODOI—K*%
BMLEY,
activation {

volume list = [ "@database" 1

}

. RABRAD2 T T—ER—RKRZA A2 DT I T4 R—2aVRET 7AILEER L £

Jo THFRAMIFT 4R T. /etc/lvm/lvm db2.conf 7 7T ILEERR L. XODOI—K*%
BMLET,
activation {

volume list = [ "@database" ]

}

RRAMMSIT, Z7AING—=NRIAMfs1DT7 I T4 R—=2a VR ET 7ML= ERR L F

Jo TFARIFTRT. /etc/lvm/lvm fsl.conf 77 ILEZERK L. RDOA— K%
EBMLET,
activation {

volume list = [ "@fileserver" ]

}

I TFAINT—=NRZ b fs1DBBELIIBERIE. ARTDT 7L —/NRX bMsbl%

T =N LTEHL XTI,

a. RA B fsbl T KA b1 DT ITAN—2aVRET7AIINEERLE T, T
FRAMI T4 RT. /etc/lvm/lvm_fsbl.conf 77 A Z{EB L. XOOA—R%
EBMLES,

activation {
volume list = [ "@fileserver" ]

}

b. IARIVY—ILT. XOOAXYRDIDEADLET,

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

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

6.1 RUa—LRAFv T ayv DB

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

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

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

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

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

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

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

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

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

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

6.2 LVMICKBLinuxX+wv 7> 3w EDER

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

WARIVY—ILEBAVT, ROATY REANDLED

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

A XAZEELBWEE. RFT v Foay bMEP YR Fy o3y hELTERSNE T,
RIcHlERLES,

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

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

6.3 XF+vrFawv bDEH

WARIVY —ILZRAVWT ROOAIVYREASANLET,

tux > sudo lvdisplay SNAP VOLUME

RiICHZRLE T

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

83

Logical volume ---

LV Name /dev/lvm/1linux01
VG Name vgol
LV UUID QHVJYh-PR3s-A4SG-s4Aa-MyWN-Ra7a-HL47KL

LV Write Access
LV snapshot status
LV Status

read/write
active destination for /dev/lvm/linux01
available

# open 0

LV Size 80.00 GB
Current LE 1024
COW-table size 8.00 GB
COW-table LE 512
Allocated to snapshot 30%
Snapshot chunk size 8.00 KB
Segments 1
Allocation inherit
Read ahead sectors 0

LVMIC K BLinuxXF+v 73wy ~OERR
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Block device 254:5

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

tux > sudo lvremove SNAP VOLUME PATH

R eRmLE T,

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

6.5 RERIAMLEDRESYI ICHTEIRAFT YT
>3y hOFEA

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

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

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

85

FAINIERMENIRET S VA XA—ODFENDY —RRERY a— LN T
l\-k?h'CL,\% CERRLET (e RIE. YT baRA > b /var/lib/xen/images/
<IMAGE_NAME> ),

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

bEER L £ 9o

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

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

ATV T3y b R a—LERVVETBRUYARAY M EERLEF T,

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

AR LRV R RAY MRy T3y bR a—LEIYTVELETD,

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

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

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

ARERS VDRIV NEARTY T3y bR a—-LERALT REYS VRS

LE9,

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

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

WMRER S VA XA =D ERALET,

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

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

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

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

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

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

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

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

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

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

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

1. WARIVY—ILZBRAVWT. ROOAIYYREAALET,

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

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

MDA T a>ohHb £,

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

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

COOVY Y ROFEMICDOWLWTIE. lvconvert(8) DN Za7IIR—SHEBBLTLIEE
LYo
KiCHlzRLED,

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

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

tux > sudo lvconvert --merge @mytag

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

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

(A7 a)V—R@mEBR)a—LERXFTyvTFoay bHAAEACHEAVTVWT HAL3
ENTEIBRE. FHTY—XHBERY 2—LEZIETFIT1TICLTHST7IT1 7
ICTBRLICEDT. TRICYN—CRBBTEZET,

tux > sudo umount ORIGINAL VOLUME

tux > sudo lvchange -an ORIGINAL VOLUME

tux > sudo lvchange -ay ORIGINAL VOLUME

tux > sudo mount ORIGINAL VOLUME MOUNT POINT

RiCHZRLE T

tux > sudo umount /dev/lvmvg/lvolOl

tux > sudo lvchange -an /dev/lvmvg/lvolOl

tux > sudo lvchange -ay /dev/lvmvg/lvolOl

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

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

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

AFvToay bV —RmER)2—LENY—Y LTEEZTICRI A AIOREICO—
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IW—brN=FT1>a>BEDY 7 ;T 7RAIDDKE 98

Y 7 b 7RAID 107 /N1 ADYERL 103

F4 I L—R7LADER 118

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

MDY 7 bz 7RADADR FL—2IT >/ 0O—YvLEDdI—FT Y
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7 V7, 7RAIDDKTE

RAID (Redundant Array of Independent Disks) DBHIE. BED/N—KFT+4 X N—T~«
2a zEIDDREIWVMREBN—R T4 RVICEEB L. NT =XV RET—E2DEFa) T+
FREILTBZIETI, IFLAYDRAIDIY FO—ZISCSIZORTIILEFRALEY, Ch
&, IDEZO R JILBHRNAEFETEHON—RT4 XAIDT7 RLXAZIBETE. ATV
DNZLILEBISEL TWEHNSTY, —A. IDEXTIISATAN—RFT4 R HR—KLT
WARAIDO>Y bO—5HHDFT, V7 T 7RAIDIE. N—RI Tz 7RAIDO>Y FO—SHE
AICLBEMIRX MR LT, RADYRTLOFSRZIRHBELEF I, L. ChZIFV< 5D
DCPUKFEIZEL. ML Ea—RICITEITBRVWXEVEHLRHD £,

@ mportant: Y5 RE T 71 ILY X F LORAID
DSRARZT7AINATLDY T hT T 7RAIDIZY 5 XZTILF T /N1 X(Cluster MD)
ZHEALTHRETIVLELNHD £, FMICDOWVTIE. SUSE Linux Enterprise High
Availability Extension® FEIEH - K1 (https://documentation.suse.com/sle-ha/15-
SP2/html/SLE-HA-all/cha-ha-cluster-md.html) aZ BB L T 723 WL\,

SUSE Linux Enterprisellld. W< DHDN—KFT4 X0%Z1DNDY 7 b T 7RAIDY X T Ly
ICB 247 arhdhh £9, RAIDICIE. TNENNELZBEE. FlR. BLUEMZ
HOWKODDN—=R T4 XTEIDDRAIDY R T LICKER T 3THDV DO DHIEHE &
NTUVWEY, CNH5IFEE. RADLAJLEMEENE T,

7.1 RAIDLAR)LDIEfR

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

7.1.1 RAIDO

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

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

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

n. 7T—RIFEhHhnx9,
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7.1.2 RAID1

CDOLRILTIE. T—EFHMBDN—R T4 AZIC—R{—TIAE—CNB=H. T—RIIHT

ZEYIREXF )T BMREINET, CHUE. N—RTFTa2A0=5—-1) 2T LTHSNT
WET, T4 AIVDPWEINBEIF. T4 RVOHRBOIAE—%2I5—%DHS51D0DT
AV THATEEY, LD 2T 120DT1 RATUNDIRTDOT 1 RIDELRHNTH.

T—RERETETET, 2L BEMIBEINABWESIE. ELWTr RTICBELIET—
BAPRZIS—) VT INBZEREMEDHD. TDHEEIET—E2NENE T, B—FT1 XIT70€X
DOFEARFCLERTZ . AE—TOEXTEZTAHFD/NT +—I VY IADNEFETL EITH(10
~20%E< %8 3). AWMD T7IERIF. BEOMEBN—RT 7D ENCHRTH, EL
CERETY, CE. T—E2HEREINTVEDT, ENSZWITLTRXF Yy TEBRRHT
9o RAID1ITIE. —MRIC. FAHED b UH IS a3 DRENE—T 1 AT DIFIF2E. ES
AAB ST IL 3 VORENE—T ATV ERBL T,

7.1.3 RAID 2& KTURAID 3

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

HFho, ILANILED, FNICLIMERAINIEA

7.1.4 RAID4

LA 4IFE. EAN) 7o T'( RV LBEEINTZLRILOCERRIC. 7AvILRILDA NS
TETZRBLES, T— T4 XIDBIS—IlRBe. N) T4 T—2TEZTHRIAED
TA4RIDMERENE T, cffl. NI T T4 ZAVIE EFABRTIERIIR ML Y I %E
A HTIAREMDBHDET, ICHEDDDE5T. LANIAIFLAERINE T,

7.1.5 RAIDS

RAIDD 5i&. LARIOELANIILIDEENT A=YV RABLUVTREOE THEL T. &E1L
L7cBDTY. N—RTA RV RAR—=RI. FREINZ T RV S51Z5IWHDICEL
KHEDET, 7—RIE. RAIDDODIHZEDLSICN—R T AVBTHEENE T, N—T«
2avDIDTERESNTN) T TOv oD H23DIE. t¥a)FT« LOBHEHISTY, &
IN—=FT 4 I VIEXORICE>TEWZ Y IEINTVWBDT. YXATLEEZEDFEIC. NB
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WIS T BN T4 7OV IICE > THEBEINE T, RAIDDSDIFE. BEFIZEHRD/N—F
TAZAUVDBEBEERITEIEHD FEA 1DD/N\—RT1 RVICEENH ZHESIE. AJHE
THNEZFDN—R T4 XAV ZTBEL T, T—HKROBEREZ B THRELRHD £,

7.1.6 RAIDG6

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

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

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

TABLE 7.1: RAID 5 £ RAID 6D Lb#5:

Hee RAID 5 RAID 6

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

IND T+ SEB. T HEEL, TaTI

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

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

717 XAMLAOYTLw T ARAIDLANIL

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

YaSTV 7 FRAIDEREICIE. YaST Expert Partitionerh'5 72 XA TE 9, ZD/IN\—F
PIVREY—IINEERTZ . BEON—FT1>a ziRESSVEIBRLED. VI
DT 7RAIDTHERITIFRN—TFTr>a>zEHLEDTEHTELRY, CNH5DAHE
I&. RAIDLAJLO. 1. 5. BLUV6DREISERINE T, RAID I0DFREICDOWVTIE. F9E=
)7 R 7RAID 107 /N4 ZD1ERL ] TSN TWET,

93

1. YaSTzEH L T/N—Tr > a7 ZRAETET,

. BEICIH LT, RADERETERTZ/N—Tar>arvEFHRLES, N—TFTa>arkE

TA4—=<I v LD, N—=Ta02a3>RAT%0xFD Linux RAIDICEREL7=D LABWT
LTV BIFEON—T1 > a>zERTIHE. N—Ta4 >3 RATZ2EET I
BlIHDEEA. YaSTICK > TEHEBNICEEINE T, sFMHICOVWTIE. FEAHTT
Ry . 810Z TlExpert Partitioner (¥ X/N— b /N—F ¢ >3 7)1 « 10.118 TEEG
IFIN—=T1>aVREDER] ZE2R LTSV,

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

RAID 0DIZ&EIE. DR EBH2DDN—T4 >3 DU ETY, RAID LICHER/N—
T4 avIE227EIFTEA,. RAIDSDHZEIEFV R EHIDDN—T1 >3 VHRET
9, RAID6tEw k7w I Tld. DR EHI4DDN—FT4>a>DHRETY, I KXY
MEIBRNTAZXDN—FT4 a3V ERIEDAR—IALMEHETETARVDT, ALTTIX
DIN—Ta>aViETzERATRELE 588 LFT,

. EDIXRILT. RAIDEZEIRL 7,

BEZDRAIDERED ) X RHAAEDNRILICKRREINE T,

[RAID] R—DAETT. RAIDDEMZIZU I LET,

. RAIDIEEREZFEIRL. EMNZT ) v I LT, EAFERT /N1 AL 707 5B

DIN—Ta>a>zEMLEY,

F 723> T RAIDLTRAIDICZBIZEIDHETEZZENTE XTI, COHAHEIE. /dev/
md/NAME & L CHIATIEEICAR D £9, BEBIC DUV TIX. Section 7.2.1, “RAIDDZE" &
BRELTEETL,
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RAID /dev/md0 M3EHN

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

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

FIGURE 7.1: RAID 55%E Dl

INTHATL £ o

LTI ARIEERL, ZEIBRHBIER/N) T VLT X LZ2ERLE T, RiB

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

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

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

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

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

NOVEDA T3 VDT T N—T02a>a<X o0 952 FRLTHLE. XUV
FRAEZEBIRLE S, FstabA 7o a>&2 00w o LT SORY 2—LOHIZA
IOVEFAToa>zE8MLETD,

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

0 Important: 7« X2 _E®DRAID
N=Ta4>a3FTEN=—T1>a>DRHDICT4 ATDLICRAIDZER S 2 Z &% A]
BBICLETH. WK OHDEBHDISH., COT7TO—FIFHEINFEFEA, CDOLSAE
RADICT—hrO—4%ZA VXA —ILTBIFHR—rEINTLWAWEZSD, T—rE
ICRDTINA A EFERTIHENHD £, fdisk® fdisk KU parted HEDY —
JLIZHEZRAIDTIZEYIICHERE L AR LV /=8, RAIDDREEDE Y 7 v TZEHSHRWAIC
KO TR T 7o a > b ThNBelgEEDH D £75

7.2.1 RAIDD%H]

T4 ETIE. VT ET T 7RAIDT/NA RITIE. mdN (NIFEF) WS NEZ—VIRE o7
HFOHEIHMTVWTWVET, ED/&H. L ZIE /dev/md127 E LTTNARICTIERT
Z. /proc/mdstat KU /proc/partitions (ClEmd127 & LTV R FENET, CDLSR
LHITIEEEL DB WBENH D £9, SUSE Linux Enterprise ServerTl&. Z DREIE% okt
TBRHEZ2DE/EBLTUVET,

TFINA ANDZFIZTV I ZEET S
F 73> T, YaSTTRAIDT/INA A Z1ER T B8, £7-IE mdadm --create '/dev/
md/ NAME'ZERALTCOY Y RS> T RADFNA RDEHIZIEETETE T, T/N\AT
AZIEmdNDEXRETIH. U2 /dev/md/NAME BMERL SN E T
tux > 1s -og /dev/md

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

TINA R /prociIFB | EHEmd127 E LTU R MENE TS

2R ETNTREEET S
CEROEY 7y TTTNA ANDOLFINE ) VI TRERAR+ABIFE. ROIYUR
Z#3R1TL T, /etc/mdadm.conf | TCREATE names=yes] £WS1TZEML XY,

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

CHUCED. myRAID D& S BAFIHEEBD"TNA XBE LTERATNZLSICAD F
To CDT/NA R /dev/myRAID T7 7L A TEB7EITTHL . /procilH myRAID &

LTURREINET, ChiF. BRET 71 ILOEERICEKEL-RAIDICOABERINS
HISEBRLTLET W, 77740 J7%%RAIDTIE. BLELTEBT7EYTILTZETHIEH
EndNFERDOBEIDMEREINEF T,
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Warning: 3FE#2DY —)L

—EDY =)L, BEMTEIRAIDTNA AEHR—FLTWLWEH A, Y—ILHRAID
TNA ZUZmdNFERDBETDMTVWTWB Z e 2 FHHL TWBHE. OV —ILIE
TNAAZHETET T Ao

73 VIJrITT7RAIDD NS TN a—FT4>24

/proc/mdstat 7 71 ILEZF T v LT, RADN—T4 a3 hIBLTVWRHESH %R
RNET, T4 AIVBENRELEBEIE. LnuxC ATLES Yy MOV LT, BEODH S
N=RF1RU%Z. BLAETCN—T1>a>aBETNTVWBHLVWN\—RTr XU TEZTH
ZET, R, AT LEBEHL T. mdadm /dev/mdX --add /dev/sdX AT REASL
F9., ) ZREDTNAABRFICBIBRI TSIV, TNICED. N—RTF1 XN
RAIDY X T LICEBHMICHEE TN, FORAIDY X T LADZLICEBEBEINE I (RAID 0% R <
TARTODORAIDLAIL),

BREFDHIRTOT—RIITIELATETEITH. RADHZELIZBBEINZ XTI /N
TA#— D RAEEDNRETIHENRHD FT,

731 T4 RVEZFEIBROEIE

RADZLAICEENTWVWBE T4 AVDEELZRK I TERITVSDOAHD £, b—KRH%E
El*—8BICLEFLT-

o T4 RV AXT 4 TICHBENEE
e FARURSATaAY b O—-JICEERSE
o T RINDESUCEERSE

TARIRATA T ERIET+ A2 FO—-SOBEEDHE. TN\1 AEXBELIIMEET S
MBENHD £, RADATHRY fARTHREINTULARVEE. FEIILINAEELY
BT,

REOEREZDHE. HEROBEREINIBETZHEEDLHD FT). ndadn I > FIC
&2 T BEIRELLETNA XIZ. BFNICBEENEINET,

md /mdadm (&. T+ AVEEDOERZIERICHETETRWVOH. TNAIDEETH S AR
MICIERCNZET. TARAIVIZ—2FLBIZ—cHlL. BENEELTWVWSETNTX
THBCRBZLFT
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WERAID7 LA ZRDR ML —IFTNA RBE. RERICEL > TR TN XEEDREDE
KZEFROBBENEDHZHBENHD T, COLSHBIBEE. mdadm ICF LT 7/N1 XDRR
NS, EDOTNA A% --re-add IC&K > TEHNICEEEML THRELRWVWEIERT S C
ENTETET, CNICiE. UTDITZ /etc/mdadm. conf [SEAIL F 95

POLICY action=re-add

BRASINESEDOTNA A ZBENICBEENMTET 2DIE. udev)L—IJLICE > T, mdadm
-I DISK DEVICE NAME DY, BEIMNICRRINH S BT /NA XA TERITINDKLSICHRES
NTWBIBE(T 7 4/ FOEIE). & & Pwrite-intentEw W THERESNTWVWIBE(T
TAIFDOERE)NCESND ZCITFRELTLIET L,
CORIVD—ZREDTNARZDABEAL. MUICIFBERLAWVESE. path=FF>3>%/
etc/mdadm.conf IO POLICY fTICEBML T, BIRLIETNA RIZDAT T #IL ETHRWT S
JaAVvERETZIECHNTEEY, JTAIWRA—REZFERALT. TNATRADTIL—THIBET
BN TEEY, #L <. man 5 mdadm.conf ZBBL T L\,

1.4 ZOMOELR
VY 7 b7 T 7RAIDDHREFE L FHMIBImD. ROHOWTOICH D 75
e Linux RAID wiki: https://raid.wiki.kernel.org/ <

e The Software RAID HOWTO( /usr/share/doc/packages/mdadm/Software-RAID.HOW-
TO.html 7 71 JL)

Minux-raidy (http://marc.info/?|=linux-raid 2)@ ' DLinux RAIDX—=1) > U X rHHD F
ER
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8 IW=—FN=FT10>a>HDY T U x7RAIDDEX

E

SUSE Linux Enterprise ServerTl&. Device Mapper RAIDY —LHYaST/N\—TF« > 3 FICHE
BENTVET, A YRM—IBHIN—To 23+ Z2EALT -/ )N—TFT0>3a Y
ZEBUCVRTLTNARBICY 7 T 7RADZER T B D TEEHT, /boot /N\—T
2 avid. RAID IUADRAID/N—T« 2 a VICIFFERETE A,

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

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

o J—rO—A%EMBRICA VR =ILTBHE. /boot BDRID/INN—T 1 >3 VISHEDH
DEHA, 7—bO—X%ZMBRICA VA M—ILT DI EDNFAIRELRIESIEX. /boot H'F
BDON—T1>aVICFETIHRELRHD £,

o UEFIX> > DIRE. EAHD /boot/efi N—T 43V EBEITIRERHD XTI, =
NUIVFAT 7 #—< v R THBIREHLHD 9, RAID1IT/NA RXICEESINTULNIE. /
boot/efi WMFEET AYIBT 1« RVICEENREE LICGESICT — FOBEXCETE F
ED

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

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

o THERODRNL—=SHTORTFLN. VI MU 7RADZERYT 3 FEDEEESRIN
fcO—HAILTFNA R T7ANF Y RILTNA X F£721FiSCSITNA R —/NDRS
THEHDI/ONZAEZRMHELTWVWBIHEIE. RAIDT/NA XA EERT BHIIC. IILFI/INXY
R—=hrZEICLEBITNILED £H A

IL—bN—F4>a>YADY T I T PRAIDTNA A% {ERT 3 -0 DR M
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82 IJIL—K(/)IN—FTa>a>IilV T ko xT77RAID

—V

-

99

NA R%ZERATEY AT LDKRE

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

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

IFZAN=EN=Ta 23T VI LT ARRLN—T1>3=>JY—I)L%zMH

TEY

(AT IVNERLIEWVISCSIZ =Ty TNA XD B BI5E. BEEGTOEI a3y

TEXIE > Configure iSCSI (iISCSIDEETE)DIBICEIRL T, iSCSIFT=Z>I—2Y 7 hDx
TEEMCTRIMNERDD £, SFMICOVWTIE. F145E PRy RO —UDAABERL
819 - iSCSly ZBBRLTLETL,

(AT aNVEARLEVWTNA ZAADIONADEREFZET I5EE. BREGFOEI S 3

VTHEE > VILF/INADEE > IFVDIEISERL T, WILFNRIYR—FEZEBRICTS
MERHD £,

(AT aV)iSCSIBHLTILFNRBHREL TVWARWEEIR. 77 2/l FOHRRENRTR

INET, TNTROBEREZI )V ITBRE. ENSIFHIBRETNE T,

. VT I T7RAIDICERTRET /N1 ADOXFD LinuxRAIDZ7 #—< v h&HREL F

9o /. /boot/efi. FIERTY FIN—FT4> a3 VICIZRAIDEFERTAIHNELHD X
ED

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

b. iLWIN—FT0 >3 >DOEET. 7247 )N—FT0>a>raERL. RICxA%Z
)y LEY,

c. ILLWN=T142a DU XT EAITBZITAIXZEEL. RICINZT) YD
L&Y,

d. %EITRaw Volume (Unformatted) (RAWR 2 —L(RT7 #—<w R))&2BIRL
ER

e. 74— v hrLBVLWEERL., 771> X7 LID%EOXFD Linux RAIDICERE L
ER

f. 8720y IL. 2BBON—FT14 >3V LTRLCFIEZHRDRL T

IW—R()S—F4>avicV T b T 7RAIDTFNA A2 FERTBZV AT LDHRE
SLES 15 SP2



h& Nn—FF1 24

7. /IN—T1>a>EADORAIDTNA A= {ERK L £,
a. £/NRILTRAIDEEIR L. RAIDDENZEIRL £,

b. /N—7T4> a2 ICH L TEHRNDORAIDELAEZFRE L. RAIDHZ system ICRE L &
ED

c. BIDFIETHEfwLI2DDRAIDT /NA RZFEREIEEL T /N1 A 5#ER L. EN%E
70w LTEMLEY,

IW—R()S—F4>avicV T b T 7RAIDTFNA A2 FERTBZV AT LDHRE
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INTHATLE T

d. RADZ T2 a>T, FAOYTRIURYIIADSF v o794 X2 FERLE T,
T4 MEZEDEFFERITE2DNELLETT,

e. ®EIT, XL —T+4 VI A7 LZ2FERL. TT7TTHATLE T

f. 77 A RATLEERL. YUV MRV M E /ICRELET, =720y
LT, TOHA7O008TLET,

V7 bz T7RAIDTNA RETNAAIYN—=ICE>TEEIN. T/N1 X% /dev/
md/system /NXDTFICIERR L £9,

UEFIR> >ICxf L. ERRDOFIEZFER L T /boot/efilcNY T Y hENBZ/N—T1 3
VEERTBCHTEEY, /boot/efi THR—MINBDIFRAID 1DAHTHS
E BLUN=FTa a3 P FAT 7 7AWV AT LTI =Xy FINTVWRIRELD
BEENBVTLIEEL,

IW—R()S—F4>avicV T b T 7RAIDTFNA A2 FERTBZV AT LDHRE
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10.

11.

X 8.1: RAID E®/. /BOOT/EFI. LUV RXT v

BRIV I LT N=T1>a3aFT=z8TLET,
WEEINTN =T 0 22 vREIR=JIFHLLENRTEINE T,

AR =L EHITLE T, HMIZL 7 /boot/efi /N\—F« >3 > %&FDUEFIX Y
VTIE. AV A F—ILOFREEEm T/ — &2 1) w2 L. GRUB2for EFI (EFIFE®D
GRUB2)Z 7 —+rO—4 & LTHREL X9, Secure BoottR— rE2EBRMICTS4 S>3
DT ITATICHB->TWVWBR xR LET,

H—NZBEHT BRI, TNA XAy /N—DESRFICHEIBL. VY 7 b 7RAIDH
BEICERE SN L—M/)N—FT1>a>EDARL—FTa VIS RTLERIBT S
EMNTEET,

IW—R()S—F4>avicV T b T 7RAIDTFNA A2 FERTBZV AT LDHRE
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9 Y7 kYT TF7RAID 1057/N1 ZDYERK

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

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

F AR LTRAIDTNA RiF. ¥IBT4 RO ZFERAT3RDODIC. TFOEEKRIL X LT
BIDRAIDY L ZfEA T DRAIDT7 L1 THERENE T, COBEDOBEMIE. RAIDD/NT +—
IVREMEEEZAETZIE T, FANLIRAIDLARILDHREIZYaSTTIFHR—FE
NTVEEAD, mdadm AY > RS>V —IIZHEHALTEITTETET,

FRXAFDIEFICEDVWT, 22DEB 3R X LIRAIDZHRETEEXT, CONY=a7ILT
& RORFE=FEALET,

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

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

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

#]9.1: * X FL7=RAIDLRXIJL

RAIDL )L HiL):] INT #— R itfEEN

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

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

10 (0+1)

ﬁll

B4

RAIDO(R k5127
L+ THERE NIRAID
135-)

NT =X R LTEEE

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

RAID 0+1iF. ELARILDI/ONT #—I VR E
F—ATUREZREL FITH. WESEHL1+0K
DEFESABDEYT, T 5—D—HFDHFART
BEROT4 RIODBRITT—IChBEe. HS5—FD=
ZS—hMEAAREICHED £9, L. S 5—0Dm
B4 RTERICT AIDKHONE . TRTD
T—2DEERLET,
CDYYa—avidl+0v ) a— 3> KD
FEEMMEVWTTH. BOHY 1 M TRFZERTL
1eb. S5 —%Z2RFTIRENHZES. Z5—
DHARLEEFT T4 ICLTH. TRICHEEE
TREARNL—TNARERFITZ DTS
£9, £/, 200U 1 MEOEENEKHONT-S
BlE. 5501 MHES—FHDH A1 EHS
MIILTHBEILEY, S 5—U>Fchictd X
VREINSATIBRIBERIEITSBDEHA, =
S—HMELARNILTEEINTLWEIHNSTT,
FNA AL Z—IZ74 B . RAID 0ICISTFEE 4
HRVWDT. EOHA ROIZ—HIS—IZKRD
£9, HTLLRAIDOZER L T. TS5—Ilh o7
B RICBSIHRZ. RIS, SS5—%2BEEALTL
72& L,

9.1.1 mdadmic &3 %Xk L7=RAID 10 (1+0)F /N1 X D1ERK

X b L7zRAID 1+0lF. 22U EDRAID 1(ZS S5 —)T N1 XZEK L. ENSDRAID 17 /N1
Z2%ZRAIDODAVR—RZY R TNARE L TERTZETHEELET,
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O == <7 zumE

TINA R T 2EHOEHGZEIERTINELNHD5EIE. JILFNRI/O0ZRELT
D5, RADTNA REHRETZHELHD £9, FMICDWVWTIE. Chapter 17, 7 /11
ZDOZILFINZODEEZBBLTLIEEL,

ABEDFIETIE. RORICKRITTNA RAZERALET, TFENSDT/NA RX&AIE. B9, F
BOTFNA ZDHABTEEL TSI,

+]9.2: R X7 Y TRAID 10(1+0)Z{EFK T3>+ U H

raws /N1 X RAID1(=5—) RAID 1+0(R FS1EVT =
5-)
/dev/sdbl /dev/mdo /dev/md2
/dev/sdcl
/dev/sddl /dev/mdl
/dev/sdel
1. RV —ILZRTET,

105

RBIZFE LT, parted DT AT N—Ta>a+%xZERLT. ALY XDOXFD
Linux RAID/X—T7 ¢ > 3 > Z4D1ER L £ 7%

17NARAZCI2DDEBRZTNA A%=FEHRALT. 220V 7 T 7RAID17/N1 R
EFERLET, O RZ7OYFRT, XO220OAX Y REANLET,

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

. XA NLRAID 1407 N1 RZ1ER L £ 9, OV RTOVF T BIOFIETIERL

7V 78D 7RADITNA R ZEHAL T KOO RZANDLE T,

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

TI7AIEDF v A XL 64KBT T,

RAID 1407 /N1 X /dev/md2 ETT 7 AL AT LXFST 7 A I AT LR E) =R L
£,

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

6. /etc/mdadm.conf 7 7 A ILEMRETIH. 771D ELEEELRVGEIIIERL X
I (fzr ZIE. sudo vi /etc/mdadm.conf ZETLET). XOITEEBMLEST (T 71
IWHBHCEIET 2156 RPDITIFEEREADEIGEMENH D 7).

DEVICE containers partitions

ARRAY /dev/md® UUID=UUID

ARRAY /dev/md1 UUID=UUID

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

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

7. /etc/fstab 7 7ML Z4REL T, RAID 1+07 /N1 R /dev/md2 DT> b ZEBML F
To ROBUI. XFST 7 AN RT Ly XUVIYTY MRA 2 FE LT /dataZERT
BRADTNAZDIY F)ZRLTVWET,

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEXTYLET,

tux > sudo mount /data

9.1.2 mdadmiZ &3> X + L7RAID 10 (0+1)7 /N1 X DIERK,

R L7RAID 0+13. 2N SHEDRAID O(R b4 F)TNA ATHEEIh. ThSD
RADOTNARX%ZZX5—)YJLTRADIDOAVR—RY T NARELET,

O == <7/ zumE
TNA R T 2EROFEFZEIETI2HENHDIHEIF. VILF/NRI0ZFRELT
D5 RADTNA RZRETAIMNELHD £, FMICDVWTIE. Chapter 17, 7 /11
Z2DTILFINZI0DEEEZBSBLTLIEE L,

C DI TIE. RAID 0D T /N1 ZDBEICIHZ SNEBELD T, R—IXDRAID 0F /N1 XICX
RT7TFNARAZIBETCETF A TNTRADZIZ—D1IDOOH A RTIS—IZHB->T=EE X
BEIBIADRAID OF N1 X%Z{EH L T. S 5—ICEMLET,

ABEDFIETIE. RORICKRITTNA RGZFERALET, TFENSDT/NA RX&GIE. B9, CF
BOTNA ZADEHITEE L TLIEETL,
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% 9.3: R X FICEK BRAID 10 (0+1){EF D> 7+ #

rawsF /N1 X RAIDO (R FZ17) RAID0+1 (S5 —1{tX +3
1TE>Y)

/dev/sdbl /dev/mdo /dev/md2

/dev/sdcl

/dev/sddl /dev/md1l

/dev/sdel

107

2.

1. ARV —ILZzRAETET,

REICIH LT, partedREDT4 RIN—T0 >3+ zERL T BILY A XDOXFD
Linux RAID/N—F« > 3 > %Z4D1ER L £ 9%

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

AR LET, AXVRTOVTRT, XO22O AR RZEASILE T,

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

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

TIAINEDF v > U841 XIE64KBTT,

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

DT 7RAIDOFNA XEZFEALT. XOOYRZAHNLET,

tux > sudo mdadm --create /dev/md2 --run --level=1 --raid-devices=2 /dev/md0 /dev/
md1l

. RAID 1407 /X X /dev/md2 ETT 7 ALY AT LXFST 71 IV AT L7 ) ZERR L

EJERS

tux > sudo mkfs.xfs /dev/md2

CNERRDT 7AW AT LZERTBICIE. AN FZEBELE T,

. /etc/mdadm.conf 77T ILERET I, T 7AIDELEFELRVEEIIERL £

I (f=r ZI¥. sudo vi /etc/mdadm.conf ZE{TLET). XDITEEMLET(CZT
B T7AIUDBUCTEFEET 356 RPIDITIFEEREADAEMENHD £79),

DEVICE containers partitions
ARRAY /dev/md@ UUID=UUID
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ARRAY /dev/md1l UUID=UUID
ARRAY /dev/md2 UUID=UUID

Z2FNAZ2OUUIDIZXRDIAY Y RTHRETEF £

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

7. Jetc/fstab 7 71 )L =$REL T. RAID 14057 /N1 R /dev/md2 DT> MU ZEBML F
I RO XFST 7AW AT L. BLUOIY TV M R4V e LT /datazERT
BRAIDFNAADIY MU ETRLTWVWET,

/dev/md2 /data xfs defaults 1 2

8. RADTNARZEX TV ELET,

tux > sudo mount /data

9.2 AL w2 ZXRAID 10D1ERL

YaST(H & Umdadm & --level=10 A F> 3 >)Tld. RAIDO(R Z1EVY)BKLVURAID 1(=2
S—U I\ OmADKEERAEDEE—DIY Ly I XY T U 7RAID 107 /N1
ZABMEREINE T, TRTOT—Z 7OV IOEHDOIAE—H. XS EVTORAICHR >
T. BRORSATLICERBESNE T, IVR—XY ET NI RIE. IRTRERLH A XIZT S
MERHD £9,

O> 7L w2 ZARAIDIZ. *R L7=RAID 10 (1+0) EMIZALTIH. XOETEAD %
ER

#9.4: {5 RAID 102 = X b L7=RAID 100D LL

Kae A>7L vy XRAID 10 X + L7=RAID 10 (1+0)
FINA ZDE BHREEXIEIFHREOIY BHREOIVR—RVET

AVR—2 b TNA R

BEINET, LTBEINET,
ALS1EVY ALZIESIE. O ALSAIETIE. BN
A= b FNARXEIC IC. IRTOAVER—2Y
nearLA 7o hEtldfarL NI REFLETFZET,
1T7Ib%%LC%7,
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HEaE

T—ROEHIE—

Ry R ZARTTFNA R

Y7L w2 XRAID 10

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

2057 LA RDT N1 R
£T

H—ZIRT7TIRTHOIAY
R— > b FINA RIS
TEEJ,

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

ISV ENIETX
YhrZricag—-

R—RERITIZ—UY
TJEINETLATEICANR
THEERELIED, IRTO

SS—ICHINTBART T
=TT BART =&
ETETX,

921 Y7L Y ZRXRADI0ODTNAREKLUL T HDE

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

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

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

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

9.2.2.1 nearL1 77k

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

P 1Fv o093 TNAIXAARZEIEL £,

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

BEED T 7220 L T hEER LIznearL 177 k

sdal sdbl sdcl sdel
0 0 1 1

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

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

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

9.2.2.2 farL14 77k

farLA 7 Mg, IRTORSATDRIFEPAICT—FZZA AT L RIS, 22BDT—
RAE—HZIRTDORSATDEFERICASSATILT. T7AvIDOITRTOIE—HE
BERSATICERBEINZLSICLET, ED22BDEY MME. AVEKR—RVERZIA4TD
FRIZED SRR L £,
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farL4 7D Tl > TL v T XRAID 10DFHAH/NT #—I Y RlF. IRTDODRFAT
EEALMRAIDOLERRTIN, EFAANT =TIV RIF. RTATAY RO —7EH
HIEXZDT. RADOKE DA BDESEDET, COLATU ML RARAABERTI 7L
HF—NRED. HHFAHERNRIREICRE T,

RAID 10DE FAHEE . nearL 1 77 kb ZfEHL TL3RAID 1%RAID 1072 £ Db =
S—1) Y JRADDEEYEETY, . 771V RATLOILAR—IBEDETIAA
EDBHBPIROLIVEZTAADRT a2 — I ZT57HTY, RAID10ZfarL 177 hTEAT
B3HFEIFE STV TICLBETAAFT TV =23 ICBLTVWETD,

BREDT 1 X7 220L T hEERLffarL 1 7 k

sdal sdbl sdcl sdel
0 1 2 3
4 5 6 7

3 0 1 2
7 4 5

FREDT 4 A7 22DLFUAZERLIfarLA 7T b

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

0.2.2.3 offsetL1r 77k

offsetL 1 7 FTld. HZ3F v I7DEROIE—DER LIRS T LETEELIEA D
Ty MILATIREINEES. ANTATHERINE T, EEIE. TNENOIMZA
THERIN. AB—D1DDTNARATA 7y FEINFET, KD, BEAKSES
DF v ZFERALTVWBRHEEIE. farL 177U b EEARDFEAAHFENESNET
N EFIAAD—IEFHIEDELABD XY,

BEEDT A7 22D L) hEERLoffsetL 1 77 k

sdal sdbl sdcl sdel
0 1 2 3

3 0 1 2
4 5 6 7
7 4 5 6
8 9 10 11
11 8 9 10
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BEEDT 1 A7 220D LT h%EFERLT-offsetL 1 77 b

sdal sdbl sdcl sdel sdfl
0 1 2 3 4
4 0 1 2 3
5 6 7 8 9
9 5 6 7 8
10 11 12 13 14
14 10 11 12 13

9.2.2.4 YaSTHELUmdadmiZ &3 L AL 17T CDISE

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

nN

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

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

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

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

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

2. BREICIGLT. RADRETERIAN—FTrs>a>zElLEzd, N\—FTa0>3a>%
T4—=X Y LD, N=FTa0>3>%A T%Z0xFD Linux RAIDICERE L 7=D LBEWT
KTV, BEON—T1 > a>a2FERI2HBE8. N\—T14>3a 21 T2EET 34
BIZHD FEA. YaSTICK > THBMICEESINE T, FMICOWLWTIE. PEAHAT
Ry . 88102 lExpert Partitioner (T X/N— b/N—F 0 >3 7)) . 10.118 THRER
ITIN—T 1> aVEREDFER] Z8RLTLEEL,
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7.

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

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

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

md/NAME & L CTRIABRIBEICTRD £ 9, FMICDULTIE. Section 7.2.1, “RAIDDZHI " & &
BLTLETL,

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

T ENSZERLIETNA RV A MIBEL X

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

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

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

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

CZTXlE FDOTA RUICEIDYTENFETY, AEINTWVWSR ISR

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

HTEY

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

B5LCHTEEY,

RDY = b F T3 OVWTNHEERL T TN RDIEFZHEL T,

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

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

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

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

m > m

SEA | HEB | HEC | £ED | HEE

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

FrtIL(C) OK(0)

8. INEII)YILET,

9. RADA T2 a>T, Fv oA T4 7ILOdUZLEBEL. RICIAEY
w2 LFE,
RAID 10D38E&. NUTFTa AT a>id. n(near). f(far). ELTVo (offset) TY, HF
. BBERZET—2IOvIDLT)HOEERLET, 20T 7 2L FDORET
To FMICOVWTIE 92218 L4777 ) ZBIRLTIIES L,

10. 77 MW RATLERD Y AT 3 »%ZRAIDTNA RIZEMLT, E7Z27UvoL
9

11. INZI7 Uy I L&D,
12. EEIBARZHERLT. T2V v o953 RADMMERENE T,

9.2.4 mdadmic k3> 7L w2 XRAID 10D1ERK

ABEDFIETIE. RORICKRI TN RGZFERALET, TENSDT/NA X&IF. B9 ZF
BOTFNA ZADHABTEEL TSI,

% 9.5: MDADMTRAID 102 {Ef 93>+ U F
raws /N1 X RAID 10

/dev/sdfl /dev/md3

115 mdadmiZ &3> 7L w2 XRAID 10D1ER SLES 15 SP2



raws/\1 X RAID 10

/dev/sdgl

/dev/sdhl

/dev/sdil

116

1. ARV —ILZzRAETET,

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

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

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

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

BLTLLETL,

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

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

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

9,

tux > sudo mkfs.xfs /dev/md3

CNERRDT 7ML RATLZERTSICIE. ARV EFZEELET,

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

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

DEVICE containers partitions
ARRAY /dev/md3 UUID=UUID

FTNA ZOUUIDIZXRD OIY Y RTRETEF T,

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

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

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

7. RADTNARZEIXTYLET,

tux > sudo mount /data
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10 74 L—F7LA1ADIERK

FAIL=R7LAE —EBOFNA ZBRIFET LA T, FAIL—RT7LA
¥, RAID 1. RAID4. RAID5. BLURAIDGICTH L TOAHR—FINTVET,
CNS5DRAIDZ A FlF. ZDOMESMMEEL LT, —EOT/\1 ADIKERICTF R
BESICERATNTUVET, BE. TNTRICEENRETDE. T4IL—R7T
LADERSINET, T4 L—FRT7LAIE. BERINICER T2 T3eHTEX
ED

RAIDDFELE FETRLEEIOY M
RAID 1 12 oez0y b
RAID 4 120v k

RAID 5 120v k

RAID 6 MEFIF2EOZOY ~

—ERDTNA ZADBRELITA I L—RT7 LA EERT BICIE. BIZ. TN XBDORHD

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

Ay cEZOFFZKLET,

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

RAIDZER LT=WH EHET 3TN ADIDICBHCT—2HA>TWBIHEIF. T4 L —
R7LAZERT 3 EBRBREARHD £, 2OHEIF. MOTNA A TT1IL—RT7L
1HEB L. EDFERAFOTNAADNSDT—R%E T4 L—RE—RTERITHFDRAIDICT

E—L. /N1 XZRAIDIZEML T. RADDEBEBEETHETIE. T—E2DIRTOTN
1RTIEDEY, Co7ORDFlE. XOFO>—I v TRLED,

1. B—FR 5407 /dev/sdl1 ZERALTT+4 2 L—RRAID 17 /N1 X /dev/md0 Z{ER T 3 I
lF. I R7OY7RT. ROESICAHALET,

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

EBIMEDTNA RS BMT BT NARERLEDN FlelFENALOY 1 I Z2HDORE
NHOEI,

118 SLES 15 SP2



2. SS—ICEMLIEVLWTNT RIS RADZLAICBE LI\ T—42DEEFNTUVBRIES
3. CORET. #E0OT7—4%,. 74 L —RE—RTETHRORAID7LICIE—L
£

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

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

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

4, BROEHRAZERITBICIF. AV FTOYT T ROKLSICAALET,

tux > sudo cat /proc/mdstat

BUWEF SN TVIEICBBROES ZHEE T 3ICI1F. ROKSICANDLET,

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

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

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

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

EE5 A IZERDT—XDODNYIT7v T

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

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

#+ 11.1: RAIDDY 1 AZTBICHELRRRY

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

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

IR EEIBRL. FOH A XZZEELTH

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

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

DEOEEDFIETIE. RORICTITNARLZEALE T, ChS5DRFIIFEEL T &
TTERDTNA ADEFIZERALTE L,

F11.2: AVER—R MN=F1 3> DY I%ENMTZIFVF

RAIDF /N1 X AVR=FEN=TFTo 3>
/dev/mdo /dev/sdal

/dev/sdbl

/dev/sdcl

11.1 Y7 7 7RAIDDY 1 XDEN

V7 bU T T7RADDY A XZIEPTICIE. BBDEZ XV ZFREDIRFTRITISHELHD
9. FTRADZEEHT B INTON—T>a>OY A XZEMESE. RICRAIDEEHED Y
AT XZEMESEFTT, TLTRRIC. T77 ML RTLOY A XZEMEEET,

L& F—HKROTEEM

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

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

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

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

1. wmARIAVY —ILZHETET,

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

tux > cat /proc/mdstat

CHOOAYYRDOHEAICE>T. RADZLAHAEEERPEHOHBEEIE. FHLOTT
FTHEHELOT. FUTLTLIETL,

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

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

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

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

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

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

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

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

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

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

8. 11.1.218 TRAID7 LA DT ZDIEN ICEAF T,

11.1.2 RAID7 L1 DY XDIENN

RADHRDEAVR—RY hN—=FT 423> DY XZBEH(11.1.118 TOVR—2> )N —
T arota Z0iEN BR)H. FLWMERRTEERR— X DRHZE®H 5 FT. RAID
TLADRETIE. TOT7 LAY A IDMERINGGITES, RADZPL1DY 1 X &i8ELK
D, FHATRERREAAR—AEZFERATETET,

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

1. ARV —ILZzRAETET,

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

tux > cat /proc/mdstat

CHOOAXRYROHEAICE>T. RADZLAWELEHFEHHB551E. BHRLORT
FTHLT HFUTLTLIETLN,

3. RDEDICANLT. PFLADHAXETLAICRHAINDZITNARGA X ZFT v
L&

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

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

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

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

* RDOELSICANLT, VLA A XZEEDEZTEMLET,

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

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

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

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

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

o VLANWFHESDICHAXZEETNTULRWVESIE. WoTtABEELTH
5. CO7AOY—IveBRITIRENHD XY,

1113 T7AINS R T LOY A XD

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

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

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

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

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

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

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

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

1121 7 7AW R T LDOY A XDHIE

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

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

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

FLWLWFIEICOWTIE, 225 17427 LD A ZZE] #B8BLTLLEIL,

11.2.2 RAID7 L1+ XDHIE

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

&), RAID7 LA/ RETIE. FARBEAR—XZMWNT 3L 58HITBET. wDOT7 LA
X% EWEEITE T, RAIDA. HIBLTcEI XY M A XZERTZLS5ICTBICIE. mdadm
--grow E—RZFALFI, TNEITSICIE. 248723 >%FHEL T RAIDADET/NA

125 V7 b7 T 7RAIDDY A XDHIR SLES 15 SP2



ANMERTEAR—ADEZ. FONA FTEETIHELNDDFI, COTAIE Fvr>
I A ZDEHTHZIHEHLHD. RADDR—/N—TOvIETNA REZTALTHD R

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

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

BELT. BTTHEHAOT NS RDLRIZEFERLTLEEI W,

1. HRIVY—ILZRAETET,

2. RDESICANLT, FLADFAXETLAIRHENEZTNARAFA X ZFTvY
LE7o

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

3. ROOAXYVRT. PLADTNA RAGFA X ZIBEDEXETRLIEIEET,

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

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

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

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

4, RDESICANLT. PLADHGARXEETLAICRBINEZITNA AT XZBF Y
JLET,

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

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

o VLANFHESDICHAXZETNTULRWVGESIF. WoTtABEELTH
5. CO7AOY—Iv BRI 3N ENHD £ T,
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11.2.3 AYR—2EN—TFTa0 23>0 +1 XOHIR
RADHDET/NA A THERINZ I XY b XDOHENR(11.2.218 TRAIDT L1 H 4 2D
HIEL ZBR). FAVR—V MN—T0> 3 VRHDOED DZAR—XE. FDORAIDTIXFED
NEFA N—Ta2a>azREOTAXDFEFHRL THRORAIDDILKICIHR B Z EH.
SIEFERBLAEVWEDAR—REFATZEHTEET,
FOAR—ZAZFATBICIE. AVR—R 2 bN—=T1>a>&1IDFTDHIBLEY, OV
A= bN=FT4>a3>TCil. FEDN—T4 >3V %ERAIDDSHIBRL. N—FT1> 3>
A XN L. N—T14>3>%RAIDICEL7S. RADWEETAETHFELET, XX
T—=RIHRBITIE 11.2.218 TRAIDT L+t ZDHIE TRAIDICHLTIEEL=YI X
&D. BEFRIAHAIZBETZIHDELHD T,

N—=—Ta>a > HHBRINTWVWAE. RADIEFTA I L—RE—RFRTEIMEL. T X7 D MHE
EMNFE /K BUVD, FRIFMEFLTVWEYT, BRORRT AT 5—ICHX 2RAIDD
BETH, —EI22UEDAVR—R bN—=FT1 > a v EHIBRLBEWVWTL 72TV, RAIDA
AVR—=F EN=TFT14>2a> DY A I%MBNT BICIE. ROFIBICREWVE T,

1. BRIV —IILERET X,

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

tux > cat /proc/mdstat

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ledmon ZHEEN T B ICIE. KDKSICASILET,

tux > sudo ledmon [options]

[options]iZXD1IDUETY,

ledmonDFA T3>

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

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

-l PATH,

--log=PATH

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

-t SECONDS ,

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

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

-V’
--version

ledmon DNN— 3> SV RICETAIBERER LT BT LE,

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

122 AL —=—2IT>00—2 % LEDSIEIT ) —

>3

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

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

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

ER

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

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

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

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

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

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

LTWET,

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

[options]iZXD1IDUETY,

-c PATH ,
--confg=PATH
O—AII DR
=

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

IRERTE

BREI7AINCIA—HYORERE 7 71L&, BEWIZHD £,

-l PATH ,

--log=PATH
A—ALoOd 7 7AINADNAERELET, COA—YERT7IILEIEET S
. JO—=/\JLO4g 7 74 )L /var/log/ledmon.log IfERA TN EH Ao

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

-h ,

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

-V 9

--version

ledctlDN—2 a3 eSSV RICETREBERERTLT BTLET,

1221 NEZ—2%

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

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

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

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

BERE

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

ifa,
failed array

In a Failed Array N2 —>%EHELL X T,

hotspare

Hotspare N\X—>%ZHEILL X,

pfa
Predicted Failure Analysis /NX—>%ZfBENLEF T,

failure ,
disk failed
Failure N\Z—>%ZHELL XY,

ses_abort
SES-2 R/R ABORT

ses rebuild
SES-2 REBUILD/REMAP

ses ifa
SES-2 IN FAILED ARRAY

ses ica
SES-2 IN CRITICAL ARRAY

ses_cons_check
SES-2 CONS CHECK
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ses hotspare
SES-2 HOTSPARE

ses rsvd_dev
SES-2 RSVD DEVICE

ses ok
SES-2 OK

ses ident
SES-2 IDENT

ses_rm
SES-2 REMOVE

ses insert
SES-2 INSERT

ses _missing
SES-2 MISSING

ses dnr
SES-2 DO NOT REMOVE

ses active
SES-2 ACTIVE

ses enable bb
SES-2 ENABLE BYP B

ses _enable ba
SES-2 ENABLE BYP A

ses devoff
SES-2 DEVICE OFF

ses fault
SES-2 FAULT

JESES 2D /NA—>HT>oO—TJvHADOTNA RSKRESTND & TEDONEZ—2lF. EICE

9 & S51Z. SCSIEnclosure Services (SES) 2 /N2 — > ICHEIMICEBRINE T,
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% 12.1: JESES-2/N\ R — Y L SES- 2\ — VI TOEH:

JESES- 2D/ 42—
locate
locate_off
normal

off

ica
degraded
rebuild
rebuild_p
ifa
failed_array
hotspare
pfa

failure

disk_failed

1222 TNARDI) Rk

SES-2/\X—>
ses_ident
ses_ident
ses_ok
ses_ok
ses_ica
ses_ica
ses_rebuild
ses_rebuild
ses_ifa
ses_ifa
ses_hotspare
ses_rsvd_dev
ses_fault

ses_fault

ledctl OX YV RER[TTRE. IBELIETNA XADLEDMEE LT-NE—VICHKESN. £

NUANADLEDIFTARTH 7IZHRD FT,

HTEEY

o AR—ABLDAYITRYISNIcTNA XD X

o TINA A ZAR—IATRYISENTRIENRD ) X
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BLIAYY RRTERDONRZ—VEIBETDE. ENZ—=VIIRTEZTNA RV NT, @—
XEERZ 74—y b2 ERTET XY, 220U X MERERTHIE. 12.2.31E M) %=
SRLTETL,

TINA RIE /dev T LT MU ETlE /sys/block T4 LY FUAD T 74 ILADI/INAT

o NRICED, TOYIFNA R MDY 7 R T 7RAIDTNA X, £HEaAVTFHTFNA
AEBINTEET, VIRIZTRADTNA R F XAV TFT N1 ADBE. RESINT:
LEDDREEIL. BIEMITSNTOvITNA ADIRTICH L TERESINE T,
list_of_devicesiZ!) R TN TWVWB T /N1 ADLEDIE. FED /X — > Dpattern_namelZ%
ESN. TNUADTARTOLEDIZHITEINE T,

12.2.3 4|
B—pJOvoTrN1A1XRE2BDIFT3ICIF

tux > sudo ledctl locate=/dev/sda

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

tux > sudo ledctl locate off=/dev/sda

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

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

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

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

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

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

12.3 ENNEEHR

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

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

e |BPI{LHKkSFF-8489 (https://ftp.seagate.com/sff/SFF-8489.PDF) #
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13 LinuxHEHiSNS

AbL=2TUT72y bT—=2J(SAN)ICIE. BEDORY ET—=JICFHBZHDT+ AT R
SATERFEATEEI, CNICE>T TNARBHETNA XDOFREEDHIEHDE#L <D
9, iISCSIT=ZIT—RIFSANDR R L= DY —X%EHBAIL. ENICTIEITESH ¥
ETETZINENDHD £,

Internet Storage Name Service(iSNS)(&. TCP/IP=%w k7 —2 L®DIiSCSIT/NA RDBEEML S
ni-gd. B8, $LUREZBRILT S EER—IXDHF—E XTI, iSNSTIE. 771
NFrv IRy FT—J EAFOHNBEI ML —COBES SUBBOY—EXZRMHLE
ED

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

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

13.1 iISNSDL K&

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

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

.d_
{ZLT—R

B—ub 4-01—% 5—44F 594l 4-uI1-%

B 13.1: ISNSHRH B X1 >

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

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

LinuxABiSNSIZRDF mZ2H7c5 L F 9o

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

DNST Y TSRS IF v EBET Do

iSCSIZ FL—Y DER. BH. BEEZHRET %,

AL —CBEBORENBRILIND,

EFOMDT AANVFEELDDBRT—ZEU T H ALY B,

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

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

13.2 LinuxAiISNSTH—/"XDO1 > X k=)L

LinuxBiSNSH —/\I&. SUSE Linux Enterprise ServerlZfdB L TWEIH. T 7 4L LTI
AVAR=ILBEREDTONEEA. /NvT— open-isnsEA > A F—JLL T, iSNSH—
EXZHRETIHENHD T,

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

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

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

2. open-isns NELA VA M=ILENTVAWEE, §I<A YR M=IILT3EL57AOY
ThDBRRINET, 1R —)LEIV O LTHERELET,

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

H—E2 iSCSl J—K IR R

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

TPATOA—NERETEEEA
W{IHD firewalld  —ERFFIATEEE A:
- isns (FIFAAH)
TrAPOA— I ERETEELICTBICIL. ChEO Y —EREEB LT IR YEEA.

AT (H) el (0)
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IRy TI2hZ2RELET, BIDHToNE—Ty bOENETNZ. EEDA
ZUI-RIIRYTITBRENTEEXT,

o FUEZARE: BIRLIAZOI—RICNT BIFADEREAEZREL £ 5064
LZIEET S . incomingsBiE. outgoingsRil. £7/IEFZDMAZKRET S
EHTEET,

o HIRg: BIRLIcA/=Z>I—2DI > bUER, 2=y rTIIL—FICBID Y TSN
AZI—32D) A SHIBRLET,

e AE—: ALLUNDY Y E VT LRI EZF ORI ZSIT—2DIT Y M
OERLIEAZODI—2OIRJEC LTENMLEYT, CHICEKD. BZICEL
HBELUNZ., 7S5 READE ./ —RICIBRICEIDY TR ENTEET,

a. EMZIVy I LT 12T —F2B%ZEEL. TPCHSLUNZ A YV R—hFTy
TRy TR AV EEFTICLTH S, OKZZ U v I LTHREZFREFLE T,

b. 1=Z>I—2OI> M) %EFERLT. LUNOIEEZZ v 2o L. LUNODYYE>S
BB L TISCSILIOZ—4w h T IL—TFTHADEDLUNERIRL fcf =2 T—&IC
ADOHTHEL%EEBELT. OKEZ Uy I LTEERBTZRELE T,
iISCSILIOZ —#"y R IL—THEBDLUNTHER SN TULWBRIESIE. 1D FIEE
BOLUNZ., BIRLICAZOI—RICEIDHE TR N TEEY, 774 LT
& JIL—THROFEBEARERLUNDZNZND. 1 =T —XLUNICEID Y TSN
9,

LUNDEID HTZEFTBICIE. ROBEDIDULEERITLE T,
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o BIN: ENMEIVYILTEHELLWAZI—ZDLUNDI Y MY Z1ERR
L. ZEROY IR OVRY IR EFRALT. TOIYMIJICRZ—=T Y
LUNZI v L E 9,

o HIBR: 1T —HZDLUNODI>Y FUEZFEIRL., HIf3EI) v o L TH—
'y RLUNDR W E VT =HIBR L £ 95

o THE: /1 Z T —HZDLUNOIY MU ZZFRL. ZEROY SEI VRV Y
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e 1eDY—NH A ZI—-RELTEREINTVWE S, X—47 v rJIL—TF
ROLUNBIANT, ENUICEIDETONTVET,
COTIN—TEBE = AL T, FEDY —/NICXH L T. iSCSISANR kL —
VmBENICT I —TIT BN TEET,

o BHOMI LY —ND A2 I —FELTERINTVET, 1DFF
BWHROZ—7 v FLUND, ERZNOY—NICEIDH TSN TVWEY, £h
ZHOLUNIEZ. 18T —NDHICEIDH TSN TVET,
CDIN—FEBRZERL T T2t 2 —AORBEDEPIX/id Y —
EXOATIVICH LT, iSCSISANZR b L—JZ5mEBNICTIL—FLT 3
ENTERTS

¢ VSARDE /) —RHB 1 Z2I—RELTERINTVWET, HEDX—
T BLUNDSEART, &/ —RICBIDHTENTVET, IRTD/ —RH
TFTNARITEHRINTVETH FEACEDT7AILSITLICH LT, 7
SRRV IRV ITICE2TTNARICEKZ 72ROV I, —EIC
120/ —RLEICOATNAZADBIYO > EENET, HET7 71X T LA
(OCFS27%: &) Tld. EH D/ —RFHAEKRICEC 7 7MILEEZY V> kL.
HAAABLUVETAAT IV RAZFOEAIL 7 7ML ZzRA< Z A EEET
ED
COTI—FEEEFERL T FEDHY—/NU S XZIIx LT, iSCSISAN
AL—=C%RmEBMNICTIIL—ET RN TEXT,

c. TZI—ROITYMUZFERLT, SRELDREZ I Vv I L. 12T —ARIC
W BEREIREEIEELTH S, OKEZ U w I L TEREZREFELE T,
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5.

BHEFEEZLE TR eH. 12T —XICL D060 *EREE FIcIEE DM
FERETDELDHTEET, BT I— RN LTEETETS1—HHLN
AT —ROEAEDLEIF. 1DIFTY, 12T —RICHT BincomingalaE &
outgoingsRED ERIBRIT. B> THHBLIEHEA. BRIE®RIZ. 1=2>IT—%
CLICEB>THBLEEA.

d. CODR=y b ITIN—TIZT7IVELRATEBRISCSII Z>IT—RIZDWVWT, BIDOF
E%#EDIRL £,

e. TZVI—FDEADHTZRELRD SIS, INZET ) VI LET,
TrE7VYILT REZFREFELTEALET,

14.2.5 iSCSILIOZ—4 'y I —TDEE
UFO&ESIZLT, iSCSILIOR =4y R IL—FICEEEMZ 3 LA TEET.

o A=y RLUNTNA R%ZEX =7y M IIL—TFITBME 2 ISHIBRT 3
o =W kI IN—FICHLTAZOI—2EEME-ITHIRT S
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| 6. ETEVUYILT. REERELTEALET,

14.2.6 iSCSILIOR—%4"v bJ IL—T7DHIR

iISCSILIOZ =4y b T IL—TZHIRT B . JI—TDERLE. 1= IT—RICNT BEE
DEY 7y F7(LUNDY Y E VI RRREEERBR E SC)MEIRENE T, N—To> 3>
FOTF—RIFESNE A, T2 I—RIBET7I/EREZMNETBICE. 4—T v b
LUNZRIDR =47y b TIN—TFEXIFFROX—7v b TIL—TICEIDHTT. ENSICHT
BAVI—RT7 IR 2RELET,

1. YaSTZzE# L. *v b T—IF—EX5iSCSILIOZ—47 v ~DIEICEKEEN L £,
2. Z=T v ERTICYDEXE T,
3. HIBR 9 BiSCSILIOR—4'y b T IL—TZZBRL T BRI U v I LED,

4, ROXyE—IDKRREINE, KilT2o Vv I LTHIRZERI 5H. Fv ot
W)y LTEryEILLET,

5. 2727 )v I LT, REZREFLTERALES,
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iSCSIF = IT—2%EFRALT. FEDISCSIZ—4y MIEHRTET £, Chid. 14218
NSCSILIOZ =4y b —Notzy F 7y 7 THIATNTWER—F7y kY1) a—23
DTEFICEED £ A, iSCSIMI Z2 I —2DEKREICIE. FIFREEARISCSIZ—7 v D&
. iSCSIEy 2 a VDRELEWVWI2DDFEERTY IHHD FT, EE5DRED. YaST%
FEoTITSENTEFXT,

14.3.1 YaSTZfE>7ciSCSIA Z> T —XDEKE
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H—-EX:
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BHGELE2—=Ty b

Connected Targets® 7ICi&. IREREH L TLBISCSIZ—7 v FDOBENRTEINE

T CORTICH, BHEINEZ—42 Y FRTDESIS. YRFLICHLLWEZ—4y k
BN 34 TS 3 hEESNTLET,

BREShi=2—=4%v b:

BHENEZ =7y bRTTIE. 2y bT—JADISCSIZ—47y b FETHERET S
ENTEET,

14.3.1.1 iSCSIH = IT—HXDHEE
1. YaSTZEB L. F*v bT—2%—E 2> iSCSIH =2 T—4 QIEICEE L £,

2. T—ERRTICHIDBEREY,

iSCSI A= T—5 DIEE
H—E2 ERLEY—T b B LEY—Tub

H—EADHE
REQRE: —4EFH
REOERDHE:
REQCREE#E -
BiEhk:
REOEREEHS ~ |

A=V I—%%E () #70—KA—F (D)

iqn.1996-04.de.suse:01:63a7 1aed9018 EEEfl (Y Zh9IT)

iSNS 7KL iSNS H—h

~T (H)

*oul (©)

3. U—EXZFIET. iSCSIA Z> I —RF—EXRDRBAEZIEELF T,

o J—bFE: —EXE. —NOBEEHRICEHNICAELF T,

o FH): (T 7 AL N —NDOBEHE. sudo systemctl start iscsi iscsid O
IYRERITLT. FHTH—EXZRBIINELRHD X,

4, ’f:‘QI—Q%%TETE\ ifctiﬁﬁﬁgbijo
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COY—NEDISCSIF =2 T—RIC. IELWEHDISCSHEETA(IQN)ZHEEL £ 9,
ZPI-FBIERY N 2FETEREDHDTHITNIERD FEA. IQNIFRD—AE
MR 7+—< v bzffRALEY,

ign.yyyy-mm.com.mycompany:nl:n2

CCTNIENETILT 7Ry EDEFTY, RICHlZETLET,

iqn.1996-04.de.suse:01:a5dfcea717a

A2 T —2AICIE. H—/NLED /etc/iscsi/initiatorname.iscsi 7 71 ILH S XS
Y 2MENEEICANTINE T,

1t — /\HYBFT(iSCSI Boot Firmware Table)Z 7 R— kL TWBIHEIEX. 1= T —4
ZIIKIBFTRDON T ENANIN. COAMVETI—RATREAZCI— %% EE
TETFEEA. ADDIIBIOSEY b7y TZFERALTEEL TLETL, iBFTIE. H—
NDISCSIR—47'w b A ZOIT—ROFHBZ ST, iISCSIOEH 7Ot XIZEFAHEZE
INTA—=RESGATEBRIOVITY,

5. ROWINDDHEZFER LT, *y bT—JEDISCSIZ—47y hZRELEX T,

* iSNS: iSNS (Internet Storage Name Service)Z B L TiSCSIZ—47 v b Z & E T
BICIE. HEWTI14.3.1.278 TiSNSIC L BiSCSIZ—4w hDigH | #RITLET,

e BHEINI=2—5y ;: iISCSIZ—4 vy FTFNA REFENTHRETBICIE. W
T14.3.1.31 TiSCSIZ—4'v hrOFFiEH) #ETLE T,

14.3.1.2 iSNSIC &K BiSCSIZ—4"w D&

CDFA T a>EFERTBEIIC. CERDIRBEANTISNS—N\Z1 A M=JLL. RELT
ELMBEARAHD I, FMICOVTIE. FE13E MLinuxFISNS) ZBBLTLET L,

1. YaSTTISCSIA = T—4ZFERL. RICT—EREZTZFRLE Y,

2. ISNSH—NDIP7RLRAER—rEEBELEX I, T 74 EDAR—KIE3205TT,

3. 0Kz v o LT, EERARZREFLTEABLE Y,

14.3.1.3 iSCSIZ—4"w b OFHFHiEH

iISCSIF = IT—RZRELTVWBRH—NDBT7IERTBRISCSIZ—4 v b —/NIZDL
T ROFIEZ#EDRLEITLE T,
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2. EHZEIU YO LT [SCSIHZ>IT—42DE] A4 700%ZHEFT,

3. IP7RLZRZAAL. BEICIGCTR—bZZEELET, 774/ bKR—KIF3260T
ED
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TvRCKBFTEETERBIREREEL X7
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6. BERBMIVERIZEIX. REMINE. ENizfRALTX—Ty hzBHELLET,
BELLISCSIZ—7 v b 2ERAT 27O 0. SREABERIBROIRMEZREINEI T,

1. ’inz2 )y LT REZTTLET
INTR—=7y bDER LY =7 v FICRR SN, RIBISCSIT /N XHMERTEIEEIC
BOEY,

8. OKZZ v o LT, BERRZREFLTEALE,

9. lsscsi AV REFEARAT R, iISCSIZ—4 v b TNAZAOO—AILTINA RINZ %K
HeBZ3ZeNTEET,

14.3.1.4 iSCSIZ—4"w T N\NA1 ADEEEFHRTE

1. YaSTT. iSCSIA Zo T —A2%Z&ERL. RICEGE L2 —7 v P2 TZERL T ]BiE
H—NICEHR SN TWVWBISCSIZ—7Ty b TNA RAD—BEZRTIBENTETET,

2. BT BISCSIZ—7y bTNA X2 FERLEJ,
3. EFDOYUIDEZZI )y I L TREZRELET,

BE): COF T3 >id. iSCSIH—E XBEDREEIRFICIEST S BiSCSIZ—4w MMIfE
AEhzxd, cCNHABBEDRETT,

Onboot((2E#EF): CDA T 3 id. EEE. DEDIL— (/)DISCSILICH BIBEIC
BT BISCSIZ—7yw MIERLEY, Leh> T, iSCSIZ—4y b F /N RiFH—

NOEERFICinitrdIC & > TEFMEINE T, CDA T 3 VIFIBM ZAE L, iSCSINS T —
FTERVWTSY R TA—LTIFEEINEDT, LD >T CTNBDTFSYy T +—
LTIXERALABWVWTLIEETV, KODICETHZHERAL TSIV,

4, OKZz2 )y I LT, RERNBZRELTEALET,
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1432 FHICLBISCSIMI T —XDHEE

iISCSHERDRHEPFREZITOICIE. iscsidhBEI L TOLWRITNIEERD FEA. IHTT1 X7H
NUZRITIBHE. ISCSIH =22 T—RDRET —FR—XD /etc/iscsi/ T4 LI RIS
EREINE T,

FAZAANUDNRRIT—=RICEDRESNTVBRIBEI. iscsidICERETBEHRZEL 9. R
ICT4 ZAANDERITTBEZITIFREBT —EZR—IBEFEEL TVLWARW S, RESTINE
ERATEEFA. DMODIZ. /etc/iscsid.confRETZ 71 ILEZREL T, BHREZIEET X
ENHBDET, NRT—RIEHRZiscsidIZETICIE. /etc/iscsid.conf 7 71 ILDREIC.
RDITZEML £

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

T4 ZAANVIE RITOTeIRTDEZARLT —IRN—RUEREFLE T, o RELT
A=y P EIRTRALET, ROOATYYRT, COT RAANVZERITLET,

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

10.44.171.99:3260,1 iqn.2006-02.com.example.iserv:systems
ISNSH—NTHEATEZX—7 v b Z2RETBICIE. ROAYY FZERALET,
sudo iscsiadm --mode discovery --type isns --portal TARGET IP

iISCSIZ—4w FMCERINTLWBREX—F v FD. ENBNITICRTINE T, REFESN
1-F—RDEFMICDOWTIE. 143318 TSCSIA =T —4a5—4a~n—2 ] #8RBLTLLEE
Lo

iscsiadmn AV RD --login A /> a3 >z EHETIE. BEBRIRTOT/NA IADMERIN
9,

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

FLLERSINT=T/NAT Xdlsscsi ATV FOBAICKRRIN. YTV RTEBLSICAD
9,

1433 iSCSIAIZ>I—RFT—HXNR—2X

iISCSIF = I—RICEDIBEHEINT=H S D BIERIZ. /etc/iscsilCFET 320D T —
AR=ZT7AIVCREFEINE T, 121F. Toa RANUDPREL=E2—4 Yy FEDOT—4
R—IXT, HBIIDEITEHELT/ —RHADOT—ER—XTY, T—ER—=RIZTIERT3
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58, FTF—2ETA ANNUBTF—ER—IHSEUET B0, Feld/—RF—%
N—ZADSEBETEIDNZIBET IHENRHD £9, IEETBICIE. iscsiadmn ATV RD -m
discovery £7zl& -m node N X—ZRZFERAL £J, iscsiadm IAY >V FIZ. EBE5HD/INT
X—REIEELTRITTRE. EOT—EAR—IXIFETNTVWBLI—- ROBEHLNRTS
nx9,

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

CDBIDE—4y F&lLign.2006-02. com.example.iserv:systems T9,
DTF—REy MIEETIRIEZITOHEIC. COBMNBEICHEDEFT, ID
ign.2006-02.com.example.iserv:systems D7 —X L A— ROV TV ZRAXRBICIE.
ROAR Y RZFERLE T,

tux > sudo iscsiadm -m node --targetname iqn.2006-02.com.example.iserv:systems
node.name = iqn.2006-02.com.example.iserv:systems
node.transport _name = tcp

node.tpgt =1

node.active conn = 1

node.startup = manual

node.session.initial cmdsn = 0
node.session.reopen max = 32
node.session.auth.authmethod = CHAP
node.session.auth.username = joe
node.session.auth.password = **x**txx
node.session.auth.username_in = EMPTY
node.session.auth.password in = EMPTY

node.session.timeo.replacement timeout = 0
node.session.err_timeo.abort timeout = 10
node.session.err_timeo.reset timeout = 30

node.session.iscsi.InitialR2T = No
node.session.iscsi.ImmediateData = Yes

NESDEHOEEXEE T BIEEIE. iscsiadm Y R Tupdate A I a > = EH
LExd, 7= zlX. #EBLEFICiscid&ZiSCSIZ—4w MMoOd 1 > 835813, &
|C automatic ¥ node.startup ZEREL £,

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

delete T. i< Bo/cT—2t v FZHIBRLE T, 23— v
b ign.2006-02.com.example.iserv:systems AR L A— R THLL R HFEIFE. XKD
ORYRTIOLO—RZHPBRL TS,

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

O == ERERTINAL
CDATLarTR BROXYyEt—IZKRTETICLI-FZHIRRT 37, AT
BERICITHODERZIAD L SICL TS,

BELEITARTOAZ—y FDJ X MEEIET 3ICIE. sudo iscsiadm -m node IY > K%
EITLE,

14.4 targetcli-fbzERALIEY 7 b0z T7R—47
~DERE

targetcli (&, LinuxlO (LIO)Z =4y b H T XA TF LDREZEET3HDT TILTTY,
I JLISHENICHUOE T I D, RO TILEERIC—EICIDDAT Y RERITTS

CHTEEY, KD TILEERKRIC. cd AT R%EFER L TtargetcliBpefEEE ~ 5/ —
L. A>TYE s ARV RT—EBRRLET

FAREEAIT Y RIE. WMEDTA LI MNIICL->TEARDET, T« L7 MUICIZBBED
ARV REY RABDODEFTH. IRTOTo LI NI THERERERIYYRBHDET (I
ZlE. ed&1s ATV ER),

targetcli AV Y RIFRD T +—< v b EFHBEXT,

[DIRECTORY] command [ARGUMENTS]

EEOTA LI U Thelp OXY Y RZFEAL T, FRHARGITY RO X b FLIIFE
DAR Y FICEAT3BEmRERTTIT I

targetcli Y —JLIE targetcli-fb N —JTRESINATVWET, CONYT—J AR
(MSUSE Linux Enterprise Server YV 7 bz 7 VRIS MU TAFTE, XOOATY > REFHL
TAVAL=ITEET,

tux > sudo zypper install targetcli-fb

targetcli-fb Ny —SHA VX h=)LENFcH. targetcli F—EXZBMICL £,

tux > sudo systemctl enable targetcli
tux > sudo systemctl start targetcli

targetcli> TILICHIDE X BICIE. )L— b LT targetcli #ETL X7,
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tux > sudo targetcli

FTIAINFDORELEHERTBICIE. s AIVREETTEET,

/> 1s

0 /i e e [..
o- backstores ................. [..
| o- block ..... [Storage Objects:
| o- fileio .... [Storage Objects:
| o- pscsi ..... [Storage Objects:
| o- ramdisk ... [Storage Objects:
| o- rbd ....... [Storage Objects:
0- 1SCSI .vvvviinnnnnnn [Targets:
o- loopback ............ [Targets:
0- vhost ............... [Targets:
0- XEeNn-pvsCSi .......... [Targets:

/>

0]
0]
0]
0]
0]
0]
0]
0]
0]

s ARV ROEAEINYIIT Y RAERESTNTVWARAVWC EERLES, LA >T. RO
FIEIFIHR—FEINTWVWBRY I I T T7R—T Y bDIDEHRET DL T,
targetclildRDNY VTV RZHR—ELTVET,

fileio. O—AIAX=T714)L

block. BT X7 FIEIN—FTq>a>toOyv oL —=2

pscsi. SCSI/NXZXIL—F N1 X

ramdisk. XEUXR—XDN\NvI IR

rbd. Ceph RADOSTOw o F /N1 R

targetcliO¥BEZ IR S B ICIE. create ANV RZFERALTY 7oz 72—y LT
A—ANAX=2T 7L ZRELF T,

/backstores/fileio create test-disc /alt/test.img 1G

ZNICE D, IBESNIIBFR(Z DIBEIE /a1t )ICIGBD test.img 1 X—SHER SN E
Fo LsZERITTDE. ROBEREIARTREINE T,

0_
| o- block
| o- fileio

165

I
| | o-
I

backstores

o- test-disc ...
alua
o- default tg pt gp

targetcli-fbx ALY 7 bz 72— v FDORE

[Storage Objects: 1]

[/alt/test.img (1.0GiB) write-back deactivated]

[ALUA Groups: 1]
. [ALUA state: Active/optimized]
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/>

o o o o —— —
' '

0- PSCSI vt e [Storage Objects:
0- ramdisk ... [Storage Objects:
0- rbd .. e [Storage Objects:

S o [Targets:
- loopback v e e [Targets:

VhOSt L e e e [Targets:
S XBNPVSCS L vttt e [Targets:

0]
0]
0]
0]
0]
0]
0]

B 1d. /backstores/fileio 7+ LU FUDTIC, {ER I N7z /alt/test.img & WD T 7
A>T ENTUWS test-disc EFIEINZ T 7AIR—XDNY I A NTHHB %
TLTOVET, FILWNY I ZA TR ELEEMCR>TVARWVWI EITERL T EEL,

ROFEIE. iSCSIZ—4y FDTOYRIVRENYIIVRANL—=JICERIDZIET
To BRE—47 v Il I0N (iISCSHEEIR)MMETT, mO—MIICFERINBIQNERIEK
DLHEHTT,

ign.YYYY-MM.NAMING-AUTHORITY : UNIQUE-NAME

IQNDRDER DN ET T,

® YYYY-MM. MAMENRIIEINTEEA

e NAMING-AUTHORITY. fAMEBED A1 VA —2w b R XA VDT

e UNIQUE-NAME. fRRHERSIC K > TEBIREINI- R X1 U EBDEE]

7= ZIE. B XA > open-iscsi.comDIZE. IQNIZIRD LS ICHD £,

ign.2005-03.com.open-iscsi:UNIQUE-NAME

iSCSIZ—4"w EDYEREEIC. targetcli AV Y REFAT D . FEEINIHRICE->TWL
BBRED, MBEDIQNZE|D Y TR ENTETET, 7mexE ROELSIC. 24— v FOER
BRCLBIZEIR LT, OY Y RTIQNEZER TR EHTEET,

/> iscsi/ create

s ZBUERITLET

/> 1s

[0 [...]
0- DACKSTOreS .ot e e e [...]
| @= [DeXER caoacnoannanacboananoacnaaBEbaa6E80a600a [Storage Objects: 0]
| 0- fileio ... e e [Storage Objects: 1]
| | o- test-disc ....... [/alt/test.img (1.0GiB) write-back deactivated]
| | 0- AlUA@ .+ i e s [ALUA Groups: 1]
| ] o- default tg pt gp ............. [ALUA state: Active/optimized]
| 0- PSCSL wii e [Storage Objects: 0]
| ®= FEMEASK cooscocoooaocoocosoacooonncoocosoacaoa [Storage Objects: 0]
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0- rbhd .. e e e [Storage Objects: 0]

I

0- 1S CS e ittt i e e e e e e e e [Targets: 1]
| o- ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456 ... [TPGs: 1]
| 0- POl .o e [no-gen-acls, no-auth]
| o = Y ol U [ACLs: 0]
[ 0- LUNS ¢ttt ittt ettt et e e [LUNs: 0]
[ 0- POrtals .ot e [Portals: 1]
[ 0- 0.0.0.0:3260 ... [0K]
0- loopback ... e [Targets: 0]
0- VhOST ot e [Targets: 0]
O- XEN-PVSCSL tuiitie sttt ettt i nan st [Targets: 0]

/>

HACIE. BEBICERINZIQN ign.2003-01.0rg. linux-
iscsi.e83.x8664:sn.8b35d04dd456 ZHFDIER I NTZiSCSIR—7 v b/ — RHAKRRINE
+

targetcliTld. T 74N bDE—4y bAR—ZILTIL—F tpgl HIERK L. BHMIIL TV
CCISEBELTLETVL, T IL—FLARILDZEHH auto add default portal H&

U auto_enable tpgt T 7 AL FTtrue iCREINTVBR=HICRITINE T,

COOARVEIE. 0.0.0.0 IPVATAIILRA—RZFEALTT 74 bOR—ZILBHIERL T
WET, Chid. FEDIPVAT RLADBRESNIRZ—7T Y MITIEXTEZ L ZEKL
TWE9d,

RDRXTw Ll iSCSIZ—4w RDLUN GREI=vY FES)EER T B TY, cNZET
SERBARAEIE. targetciTEDRBIE BSZBEMICEIDH TS L TY, iISCSIZ—47y
FDT LI RUICYIDEX T, lunTa L) Dcreate AT REMFEHALT. LUN%E
NI RRTICEBIDETEY,

/> cd /iscsi/ign.2003-01.org.linux-iscsi.e83.x8664:sn.8b35d04dd456/
/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456> cd tpgl

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> luns/
create /backstores/fileio/test-disc

s AV RERITLT. TEERBERALE T

/iscsi/ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> 1s

@= il aaonoooon000000000bb000Ga000000a000000000600000 [no-gen-acls, no-auth]
[0 - Tl [ACLs: 0]

0- LUNS ottt e e [LUNs: 1]

| o- lun® ....... [fileio/test-disc (/alt/test.img) (default tg pt gp)]

0- POrTAlS vttt e e [Portals: 1]

0- 0.0.0.0:3260 ..ttt e e e [OK]

CNTIRER. 1GBDT 7AINAR—=AD/\N\Y I R LT ZFDISCSIZ—7y O EFEELF T,
RX—47w MZIE1qn.2003-01.0rg. linux-iscsi.e83.x8664:sn.8b35d04dd456 & L\ S &AEiH
HOD. COPRTLDOEEDRY N T—OR— DS T7IEXTEZXT,
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REIC. AZVIT—FDRESNLE—T Y MIT7IELRATEEZ L ZHER T INE
KHDET, CNETS1IDDHEIF. BAZSIT—RISH L TACLIL—=ILZER L.
B—=y bADESEHI T2 TY, CDHE. TDIQNEFERAL THRERE1Z
DI—RE—EICTIHEDLRHD FT, FIFEOAMZIT—XDIQNIE. /etc/iscsi/
initiatorname.iscsi 7 7 A ILICHD T, KOOV FZEFRALT. BERAZII—X
(CDBEIE. 1qn.1996-04.de.suse:01:54cab487975b)%&EML £,

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> acls/ create
iqn.1996-04.de.suse:01:54cab487975b

Created Node ACL for ign.1996-04.de.suse:01:54cab487975b

Created mapped LUN 0.

/iscsi/iqn.2003-01.0org.linux-1iscsi.e83.x8664:sn.8b35d04dd456/tpgl>

£, 7OERFBIBROBEVWTEE—RTE -4y rERTIZEeHTEXT, COHEIX
ZEMIFESAEDFITH., TEEBNPHALIERY FD—U TERTT BIBEIIERILDOATREMED
HBDFET, TEE—REZBAHMCTBICIFE. ROOAYVRERTFTLET,

/iscsi/iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
generate node acls=1
/iscsi/ign.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456/tpgl> set attribute
demo mode write protect=0

REDRATY TIE IL— b7 LT b)) TERAEEL saveconfig AV > RZERA L T, 1ERk
INIEREZREFETSLTY,

/> saveconfig /etc/target/example.json

RESNTET7AIIDSREEXZETT Z2HNELHZ58IF. FITHREOKREEI ) 7T 38
BRAHDFT, ROICKEEZRELRVED., IREDREZVVT T3, T—2hkbns
CCICAFRLTLIETL, XA Y REEALTEREZZ) 7LTEBO—RLET,

/> clearconfig

As a precaution, confirm=True needs to be set

/> clearconfig confirm=true

All configuration cleared

/> restoreconfig /etc/target/example.json
Configuration restored from /etc/target/example.json
/>

BRESNIA—7y bDREEL TVWADESHT AT BICIE. ALY RATLICAI VA M—
JLEMNT: open-iscsi iISCSIAZ T —R%ZBHAL TENICEGEL X9 (HOSTNAME ZO— AL
NOVDRANATESRAET)

tux > iscsiadm -m discovery -t st -p HOSTNAME

FEZIERDE SIS, TOARY FIIRHESNIZZ—7 v DX bZRLE T,
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192.168.20.3:3260,1 iqn.2003-01.0rg.linux-iscsi.e83.x8664:sn.8b35d04dd456

Z D% login iSCSIAV Y FZERAL T—ERTREINTVBRZ—7 v MIERTE XTI, Ch
IC&D. O—AITo XRTZe LTR—=47"y bHMERRRRICED £75

145 4> X b—I)LEDISCSIT+ XU DfEHH
iISCSIFIED 7 7—Lo T 72 FEAL TULWSIESIX. AMD64/Intel 64% &K T IBM POWERDE
=TI F v EDISCSIT4 RIODEDT— Y R—FINTVET,

AR M=I)LEEICISCSIT 4 RV ZFERATBICIF. ROINTX—B2% T— XS A—2TITEBE
me23REBELHD 9,

withiscsi=1

AVZAR=LURIS, AR =LTOERATERT BISCSIT+ RT%Z 2 X T LICERT 574
T arhERcnic. BMOBENRRIINE T,

Q ixE:vUr hRa Y bDYIR—
ISCSIFNA RiET — 7O PR TRREINE T, SHEDT/NA R —
77 ALY RFLRICELCRESN TN C EAtinitrdic & > TIREES N B £ TO
. DT 7 ALY AT LR /usr REDI DY KA Y b Tl ChidREShEY
ho LTED 2T Jusr® /variREDT AT LY TV bRA Y MEHR—FEhEtE
ho THBOTNA ZEFEAT BICIE. BTEHF—ERLFNA REELERALTL
LT,

146 iSCSIO RS TN a—Ta >0

ARIETIE. iSCSIZ—7w L EiSCSIH Z2 T—RICBTHV DL DOBIHIOMEL. ZEX 5N
ZEERBICOVWTEHALE Y,

14.6.1 iSCSILIOZ—%"w b —NIZZ—7 v FLUNZE W k
7T TBRDODR—FIITS—
ISCSILIOR =4y R IL— T DBME L HREETSBIC. ROTS—HHET 3:

Problem setting network portal IP ADDRESS:3260
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/var/log/YasT2/y2log AT 7 71 JLIC. RDIZ—HFENTWLS:
find: “/sys/kernel/config/target/iscsi': No such file or directory

C OB, iSCSILIOR =7y =NV T bI T T7HEORRTEITHRTIIBRVISZEICHE

$LFEI, COMBZBRTBICIE. YaSTZ# T LT, OXY RS540 TFET systemctl

start targetcli Z3E{TL TiSCSILIO%E&L. BHEITLE T,

RDESICATIL T, configfs. iscsi target _mod. & & U\ target _core mod HAO— R &
NTVBRHQESIHFIVITREHTEEY, YO FILOREERLTVWETD,

tux > sudo lsmod | grep iscsi

iscsi target mod 295015 0

target core mod 346745 4

iscsi target mod,target core pscsi,target core iblock,target core file
configfs 35817 3 iscsi target mod,target core mod

scsi _mod 231620 16

iscsi target mod,target core pscsi,target core mod,sg,sr mod,mptctl,sd mod,
scsi_dh rdac,scsi dh emc,scsi dh alua,scsi dh hp sw,scsi dh,libata,mptspi,
mptscsih,scsi transport spi

14.6.2 iSCSILIORZ—%"w bHAMBID OV Ea—X TRIINAL

R—=Fy b —=NTIT 7477 4—IILZFERALTVBIEFEIF. DI E 21 —4%TiSCSILIO
R—7y P ERTRTEBZLSICTBIHICERT BISCSIR— B BEDBD 9, 7
MICDOWTIE. 14.2.118 TiSCSILIOR—4'y b —EXDEBIS LV T 74 7T+ —ILDFK
Fl 2BRLTIETL,

14.6.3 iSCSINS T4 v O DT—2N\y =2 ROy T7EN5S

T7AT7 04—, BRENCEDS—ICRD Ny b EROYITE2 D HD £9, SUSE
T7AT7T4A—=ILDT T )L NI 39BICNTYy b EROY SIS ETY, iISCSINS
T4 PZO/N 7Ty EHROYFINTVBRZ DD 2 T2BEIE. 7717 T +—ILHE
D=l o1ceE Ny bz ROy 732300 DICFa—ICANS L DIC. SUSET 717
DFx—IERETDIEEBETL TSV,

14.6.4 LVMTIiSCSI;RY) 2 —L%={FERT 3

iISCSIZ—4"y F TLWMZER Y BRICIF. RIEDO ST a—FTr Ty hzEAL
TLIEE L,
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14.6.4.1 T — RBEICISCSIA = IT—2DBHEIATTHONIDE S HEFES
ERA)

iISCSIFZ>IT—&R%ZEY b7 v TIBEICIFE. udevh T — MERIZISCSIT/NA R Z&H
L. WMICEBENSDTNA RDERZEY b7y TTESLSIC. T— FEOBKREZER
ICLTLEESE LY,

14.6.4.2 iSCSIZ—4y FOBENT — FEFICKET A E2/ERT S

udevid. TNARDTITAILbEY FTP Y T2RMIBZICZBVHLTLLEZEET V. TNA
RZERTBINTOT T —2a > T— ISR SNE CE ZREEL TEE L,
CHUCED. udev AT X T LEBFHCENSZRHL. TNAXZEDHTBHIEHTER
Yo 7TVT7r—2a E B —EXDRITEFHLLWVSEIE. udevH T — DK S I
BEICT NA RZERT B EEHD FHE A

1465 |E7 71D FHIERESNTWVLB . iSCSIR—T v
N4 Sy g

Open-iSCSliE. /etc/iscsi/iscsid.conf 7 7 JLTnode.startup 7 7> 3 VA FHIEK
EINTUVBRHEETH. REZ7MIILZFB]TEEITNL. BBIFICZ—T v rZ2ITTVH
TEXY,

/etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 7 1 ILZRESRL TL T
Wo CDT7AILICIE. /etc/iscsi/iscsid.conf 7 71 )L% EE X9 3 node.startup %
ENZTENTVET, YaSTA VR Tz —RZFERAL TV AT a2 FHITE
EFBE. /etc/iscsi/nodes/TARGET NAME/IP ADDRESS,PORT/default 7 71 JLT

H node.startup = manual BERETNE T,

14,7 iSCSILIO%Z—%"v DA

backstore
iISCSIDIZYRRAY COBBERBRIZEBFEOIN L —ORIEHT S, YPBENISL—DF
TI7ox0 bk,

CDB (command descriptor block))
SCSIOATY Y RDIEET +—< w b+ CDBIF—AZHIIC6. 100 F7lF1L2/N1 FORETY
PN O16NA M FLIFAIEZERTHEBUVEE A

RET 7AILDFERICKRESNTVB L, iISCSIZ—7yw hDRXTY FENDB SLES 15
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CHAP (Challenge Handshake Authentication Protocol)

RAYVEY—RA4> 7O IL(PPP)DEREEAET. AV E2—RDT7AT>T4
TA4ZMDAYE 2 —RICH L THERT 37HICERAL £9, Link Control Protocol
(LCP)IC&k» T2V Ea—42hEHi SN, CHAPXY w RARISI— k3N
%, BREEBIE T VA LBRFYLUPZETICEELZ T, E7IE. FyLoOBLUMW
FRICKIFELT. BEEMICNY 2 SNTEL AR AEZRITLES, sREEEIE. /\vY
SaINFLRARYRE, FREINZ/N\Y 2 aEBOBEOHEIC L THEIEL. SB5E%
TETIH. Bz T LEI, CHAPIE. RFC1I994TEZINTULET,

CID (¥%skRIF)
A ZI—RHERTB16E Y FOFES T, 22DISCSIT/NA ABOESFiE. —RICH
MTB3HD, COBESIE. O T —XDEICIRRINE T,

IVRERLIDb
iISCSIZ—4"w k% £iSCSI TPG (IQN + Tag) DiEA B HE

EUI (extended unique identifier)

HRADDHSPBT/NA XZ—FICHIT 5. 64y bDES. 74—Tv b Rt
CLIC—ETHB24E Y b, TORUNBHDOET /N1 RIS UDéTé%tvhrﬁ
MENET,

1=ZI—42
SCSIty a>ORBIY R, @FEIE. AYEa—2BEDHIET /N R0

IPS (Internet Protocol storage)
IPZORINZFERALTR ML =Ry b —OROT—2%ZRET . 7ORILE
12137 N1 2D 5 X, FCIP (Fibre Channel over Internet Protocol). iFCP (Internet
Fibre Channel Protocol). & & T'iSCSI (Internet SCSI)ix. §ARTIPSZO k JJLOFIT
ED

IQN (iSCSI qualified name)
HAPDOHS5PBZT N X 2—RICHRT 3. iSCSIDRRIAZR (1o & 21!
iqn.5886.com.acme.tapedrive.sn-al2345678 ).

ISID (initiator session identifier)
AZOI—3ZWERTB48E Y hDE ST, 1Z2I—REEZ—T vy MDY 3>
Z—RICHATEIHD, COEIFOJ > FOLXDBICEREN. OJ 1 >PDUL L
BIZEZ—=T vy MIZEBNE T,

MCS (multiple connections per session)

iISCSIEERD—HEF T, A1 =T —REX—7 v FETOERBDTCP/IPEHiZRIREICT 5D
Do
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MPIO (multipath 1/0)
H—NEXML =B TT—EADERDORARNAE LB EDNTEZIXAYV YK,

*y b= FK-=-2I)
iISCSITY RARA Y FBLUIPT KL R ETCP (EEFIME 70 b J)L)R— boEAED
., TCPR— k3260A% iSCSIZO R JLEDR— bESTY, Z1id. IANA (Internet
Assigned Numbers Authority)IC& D ERINTUVE T,

SAM (SCSI architectural model)
SCSIDENEZ —MRIIRRFECTeEH L7cXET. BLZ3BEOTNAANTETFH X
T4V L TBETACCZAIREICT DD,

=y b
SCSItw > a>DREMT. BEEFTARIRSAT. 7—T RS04, AFxvFRY
DTN Ro

R=ry M IL—TF(TG)
Ea—DERBICIRTELFRVWER TS, SCSIZ—4w A R—FDU X b, Ea—%
BT 2T, LUNGREIZw FES)DIYvEVIDBEHRIELINE T, TNEND
Ea—I>rUD 2=y bII—TF RALTIL—T. BLUVLUNZIBEL XY,

A=y FiIR—F
iISCSITYRARA>VhE. 1DULEDLUNDRRAEHE,

2=y bAR—= T IIL—TF(TPG)
IP7 RLZXETCPR—hEHESDY R FT. HEDISCSIZ—T Y DDAV RTT—2R
NORIETEIDNZRET 5HD,

2=y by 3 VERIF(TSID)
X—4y FHERT S 16EY hOBE ST, 1 ZI—Re2—45vy FEOEYI a3 V%
—EICHENTEBD, COEIFOVC > FTOXOMICERSIN. OJ1 YL RXRUR
PODU(ZORIOILT—RIAZy REEBICAIZOIT—RIZESNE T,

14.8 EMEER

iISCSIZO b OJLiE. BMEICSE>THBEINTWET, iSCSIESANY ) 2—2 3 DL
PNT =X VADRYFI—VIFZ<DLE2—TEWD EIF6nTED. N—FDzx
YD) a—=—2ga Il OVWTEBALIERFa X bBHD FT, FMICDOVWTIE. hitp://
www.open-iscsi.com/ 21Z# 50pen-iSCSIZ7AY TV FDR—LR—SZBRLTLREE
LYo
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F7-. iscsiadm. iscsid DRIV _aT7IR—TDIFHI BEZE T 71ILOYT>TIL/
etc/iscsid.conf HEBBL T LIV,
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15 Fibre Channel Storage over Ethernet
Networks: FCoE

ZLDBEDT—R2EVRZ—D. FEOLANE LUV T—F T 71w %ZEthernetiZfikiZzL. F
TEEDRML—2A VTSRS OFvET 7ANF v RILICEKIFEL TWLWE T, Open Fibre
Channel over Ethernet (FCOE) 1 = I —4&Y 7 U £ 7Id. Ethernet7 X 72 HMFLN =t —
IND, Ethernet®xy h T —J LTI 7ANFYRILAML—DJICERTESLDOICLET, C
DARITTAETAIEINET, Z7ANFYRINLT 7TV I EICT7FANFYRILTRYS
REBTZVATLEIC. BEMNICERINTWE L, FCoETZo/OZE. XYy k7=
AVN—JIVR%AFZETZET. T2 2—RAOEMMEZ RS LEY, ChIckD.
T7ANFYRILASL—IADOBFOREZE|EAICTE LB Xy T —VBEEZE
RETZEHTEET,

A=HRIPRAVF
RYRI=DINYDIR=Y ’ g RYRIT=DNNYDIR=Y
J l4—vz\yr
H—51 ) #—/%3 )14 #—/% 116
4 w; b f g ¢ 4 ¢ AN 10 Gops A —Hru b~k
/ / /

n FCoE n FCoE n FCoE Open FCoE Open FCoE Open FCoE
4 JI SR 4 /I RS 4 /I SEBAC | A2V —5ERK | AZVT-5%RK | 1Z9T-5%RK

AR — w» , I74 I F o R ] T74/5F v RILSAN
Flbre Channel 774/‘%*»7#7—';'0) E gy /- _L_ E
t t 3 1
overSANerne 10 Gbpsf —H Ry FAS vF ! FC \ L ' ' ]
L 2T :
: FC
ARL—U7LA

] 15.1: OPEN FIBRE CHANNEL OVER ETHERNET SAN

Open-FCOETId. RRAMNRT R T2 LEOFEBEDN—RF I T 7 TId%G<. KRALTT 74
NFrXILDTAORINERITITBRIECHNTEXT, WIRELTWLWBDIE10 Gbps (FAN
1 /) DEthernet 74 7R T H. PAUSET L —LICHIG LT TR TDEthernet 74 74
TEAABETY, 1ZI—RYITEITT7ICED. 774 NFrRIL7OMIILOMNIEE
Ta—)l&. EthernetXR—ZXD + TV RAR—FEZa—ILHREEINE T, Open-FCoEE
Ta—)Lid. SCSIEDELARILRZANDKE|IZRILF£J, Open-FCoELZ > RR—k
I&. net_device ZEA L TN\7 v bDXEZEZITVWE T, DCB(T—REVE2—T vy
TYRZANICED,. FCOERITOH—EXDBEIREINE T,
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FCOEIF. T77ANFY¥RITL—LEZZTIC. Z27A4N\FrX)LO7ORIIL NS Tr vy
2 %#EthernetiEH L TN T, A7/ FORIILTY, CHICED. XYy D=0 €F2
DTt e bS T4V IBEBAVISANSIFYD. T77ANFrRILICEITZOERILELS
ICFCOETHMBET DN TEXE T,

UTOERGERYTIZFEZILETIE. FCOEODEBAZERLTHEIWVLWTL &5

¢ TTICTFANFVYRILAMNL=—USRAFLDRBHD. 774 NF )LD RF)L ERH
EFDOEEEHI VS,

o X hT—2MRIC. 10 GbpsDEthernetz= B L TWL\ 3,

AETIE. Ry bT—JICFCoEZRET 2 HEZFHAL £ 75

151 A Y Z ~—JLEFICHITBFCOEA > 2T T —2R
DELTE

SUSE Linux Enterprise Server@FDYaSTD A > XA k=)L Tl H—NET7ANFrvRIL
A=AV TSRSV FvEOEGRAD XA v F TFCOENBMICE > TLWNIK. AR
L—F4 VIV RTLDA VA R—ILEHCFCOET 4 RV DBEXTOIENTEFE I, —=B
D AT LBIOSZA T TlE. FCoOET 1 RV ZBEBEBMICKRETZENTE DT RV %
YaSTDA YR b—ILY 7 b Tz 7ICRELF T, 7=72L. FCoETr RV D EEIMRH I IF. T
TOBIOSDO AR A FTHR—FENTWVWBDIFTTIEHD FHA. TDHFE. TV M—ILDH
PREFICR D withfcoe A T2 a3 > EA—RILOOAI Y RSAVICBMT ST, BFEHE%
BMITBHIECHTEET,

withfcoe=1

FCOET 1 RUBREINB &, YaSTDA VX =)L Tld. BBICFCOERRET DA T3>
BHHDET, [TARITITa4R—=23>] R=I T, FCoEA VAT T — ADEERFER
L T. FCOEDREICT VTR L F 9, FCoOEAM AT T —ADREICDWVWTIE, 15378 [vasT
AEALTFCoE —E 2D EME ] #BRBLTLREIW,
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Q xEEvvy hRA Y bDYR—~
FCOETNA RIFT— b 7O XRIEIEAEATRTIINE I, CN5DT /N1 XD —
E7 74N RTLBICELLKHEHESINTVS Z EAinitrdiC& > TIRAES NS X TOD
. MOT 7ML AT LR /usrBEDI T MRA Y hTIE. CHUIFREESh FE
Ao LTED2T. Jusr® /varBEDI AT LR DY MRA Y MMEYR—bENFELE
ho TNSDTNARZFERTBICIF. B —EXETNAIIHELLFERHETNTVS
SRR LET,

15.2 FCOEEKUYaSTDFCoOEV 247> bDA >
A=

B —NANDEHADR A Y FTCFCOEZBMICTBE T, AML—SAYTSRAMIIF Y
RICFCOET 1 RV ZERTET D N TET X9, SUSE Linux Enterprise ServerdA XL —F 1 >
TORTLDA YA S—)LBFIZFCOET 1+ RUDFAFTETHNIE. FCOErZ>T—RYV T b+
JxT7h. EORSTEIBMNICA VI M—ILENFT,

FCOEA =2 I —RY T I T T EYaSTFCOEV AT MY T RIITHA VR b=ILEN
TULWAEWEEIE. ROFIBTROIYY RZERLTFHTTI VR —IILLET,
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tux > sudo zypper in yast2-fcoe-client fcoe-utils

F72E YaSTY 7 bz 72—y ZFEBLT. TNH6DONy =S4 VA R=ILLE
ER

15.3 YaST=fER L 7/=FCoEty —EXDERE

YaSTFCOoEV A 7YV hREA T2 a >z AL T BFEVDT7ANFYRILASL—DA
VISANSUFYARDFCoET 1 RVHBHDFCOET >R 7 T —XDIERL. /E. K THIBRD
TEXYT, COF T a>zERATRICIE. FCOErZ> I —4&H%—E X(fcoemon T—E )
H L U'Link Layer Discovery Protocol T— > b7 —E > (1lpad )1 > A b—ILENTE
TR THD. FCoERHN. FCOEMIED A v FTEMICE > TVWIHENRHD £,

1. YaSTZzE# L. %Y b T —I T —EX>FCoEV 547> FDOFREDIEISERLFT,

Fibre Channel over EthernetDIR1E% E

H—E2(S) 12 571—2() BRRE(C)

FCoEH—ERDiEE)
T—hEF
2 FH

Lidpad #—E A D2
T—hEF
) FH5

~LTF(H) Fevtn©| | ok |

2. T —E XX T T, FCoEty—E X & Lldpad (Link Layer Discovery ProtocolT—> x>
T—EV)—EXOMBRZZHERE L. BEICDCTEELF T,
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* FCoEY—E XDRAME: Fibre Channel over Ethernetty —E X ® fcoemon 7 —E >
. U—NOEEFFFICHIBETEH. X227 THIBETZh EEELET. D
T—EIE FCOEAM >R T —RZHIHIL T, Wpad T—E C Dz HEILL
£9, BlE. EFHEFHTT7AILNELEYZa27ILTY,

* Lldpad#—E XDBdA: Link Layer Discovery Protocol T— x> bk 1lpad 7—
EV%E. ‘U’—/\“@ﬂi@]ﬁ%t:ﬁ'ﬁ&“?%h\ NZa7 )L THIRY hziEEL &
Fo Wpad T—EVIE. T—REVEZ—T) IV IHEES KUFCoET > &
TI—XADHREICDWVT. fcoemon T—EVICIBERZED £9, EIE. EHFHEFH(T
TFIBR)FELIEFYZ27ILTY,

ZEBLIBEIE. OKZZ Vv I LTEERBZREL TEALET,

3. TVATT—ARTT. U —NETHRHINIEIRTORY NT—0T7HATRICEBT S
TBER(VLANS K UFCoEDHTEICRE T 2 EFHRZ ) 2MHaa L 9. F7c. FCoE VLAN-T
VR T T —ADVERR N BEEDFCOET V2 7 T —RREDEE. FCoOE1 VR T T —AD
HIBRHTEEY,

Fibre Channel over Ethernet® R 1ia%

\ H—ER(S) ‘ Av571—A() BHEQ)

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

ethl 00:0c:29:3a:7f:c3 82545EM Gigabit Ethernet Controller (Copper) FIRAAT WA el000 KEE
eth2 00:0c:29:3a:7f.cd 82545EM Gigabit Ethernet Controller (Copper) FIRAET WAL el000 RERE
eth3 00:0c:29:3a:7f:d7 82545EM Gigabit Ethernet Controller (Copper) FRA Wik e1000 FEE
ethd 00:0c:29:3a:7f:e1 82545EM Gigabit Ethernet Controller (Copper) FIF AR Wi e1000 REEE
ethS 00:0c:29:3a:7f:eb 82545EM Gigabit Ethernet Controller (Copper) FIRART Wi e1000 FKRFE
| R0BERED) | | REDEES) | | FCoE2 97220 HK(E) | [ 1971 —20HIKRR) |

[ ~nZw | | Fr>er@©]| | oK©)

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

AT T —R%
AVRTT—RHBEDEDHTESNTLS(ethd. 200 R E)IBEIF. XM YFT
FCOEAFIBABETH D, FCOEA VAT T —ADTH TRICHLTT7 I T4 I
BoTWETD,
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180

RERFE:
RENKEETHD5EIE. X1y FTFCoOEABRICHE>TWEITH. FCoE1 >
RITIT—RETREA TR LTT V74 I >TWVWERA, VTHATRTAI AR
TI—RZBMICTBICIE. 7R TRZFERL T FCoOEVLANAY > 2T = — A%
Bz o)y o LET,

fERA:
RENEEFEI THBEEIE. FCOER R v F LD FDEFICHT L TEMICE S
TWEWESH., FDOT7A TR TIIFCOEIXER FH Ao

. RREDFCOEM T A TR 2 RET BICIF. EDT7H T R2%Z2FERL. FCoE VLAN-T >~

27— )y LET. AULEHDEICH LT, FVWERRLTREREL &
EE
TRATAMNA 22T T —RBEHICFCOEVLANT &2 T 2 —ZFNIRFEINE T,

. REBHDTRATEADREEEETDICIE. VRANTEDT7RASR%ZFERL. Change

Settings (RENEE) &I v LET,
ROA TS 3V ERETEET,

FCoED BT
TR FTRIZT L TFCOEA Y RA YV ZDIER B £ =13 EMICL £ T,

DCBHUE
T=RE =TV IV INTRITRABENESHZIREL FT(EBEIIHNE
T9)o

Auto VLAN
fcoemon T—E >V TVLANA >R T T —XA%={ER{ T D ESH%EIBELE T,

REZZBELEBEIE. Iz )y I L TEERNBZFRELTEALE T, RE
I&. /etc/fcoe/cfg-ethX 77 A ILICEFTIAENE Y, fcoemon T—EIF. FIHALEF
ICBFCOEM BT T —RADRIBRET 7 1 L 25 HI_AHE Jo

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

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

. WERXT T, FCOEVRT LY —EXDEMRBREZHREIFEEL XY, FCoEH —

EXZXTVUTRE fcoemon T—EVUD DTNV I Xyt —mFBM/EMIC LD,
Xyt =% AT LAOTIEETEIDESHEEBELIEDTEET,
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Fibre Channel over EthernetDIRIE:%E

i

F—E2(5) v &TT—2() | BERE(C)

RERE
FivJ (D)

|:|q\|,\j_ -

syslog®{E M (U)
s -

—— [#v>en@| [ ok |

8. 0Kz v LT, EEARZREFL TEABLEX Y.

15.4 AT R%Z{ERLTFCOEDERTE

LIRSV -IILZRAETED,

[

. YaSTZfER L T, Ethernetry b T —0 A4 R T —ZAHW—F(eth2 BE)ZHREL £
ER

. Link Layer Discovery ProtocolT—> x> b 7—E > (1lpad ) ZiEBIL £,

N

w

tux > sudo systemctl start lldpad

4. BELVDEthernet7 4 72 LT, T—21E>2—T Vw0 5BMILET,

tux > dcbtool sc eth2 dcb on

Version: 2

Command: Set Config
Feature: DCB State
Port: eth2
Status: Successful

. Priority Flow Control (PFC)S&&E%x. T—2 > 2=V w S FICLTEMICLE
ER

(S}
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tux > sudo dcbtool sc eth<x> pfc e:1 a:1 w:1l
SIBDREEITIDEED T,

e:<0[1>
RO B ZHIEL £

a:<0|1>
WaeZ. T—RE 2TV IxBmTONINENLTETICT RNEZA
ATB2HhESID=HHEL £ T,

w:<0|1>
EED. ET7DOSRITESTCABICEDVWTZDEAREZBENICEET 5H
EShEHIEL T

6. T—REE-TVyIUJZEBMILT. FCOEICHT B3R v FDBEEREZRITS
ANE T,

tux > sudo dcbtool sc eth2 app:fcoe e:l

Version: 2

Command: Set Config
Feature: Application FCoE
Port: eth2

Status: Successful

7. 774 b DOFCOoBIRIBRE T 7 1 L&, /etc/fcoe/cfg-eth2 (COE—LE T,

tux > sudo cp /etc/fcoe/cfg-ethx /etc/fcoe/cfg-eth2

8. FCOEI = I —4HY—EXRZHwBLE T,

systemctl start fcoe.service

9. Link Layer Discovery ProtocolT—> > b7 —E > (11lpad) B K UFCOEr Z> T —%&
H—EX%Z. EERICHART AL OIREL XTI,

tux > systemctl enable 1lpad fcoe
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15.5 FCoEEIEY —I)lZER LIFCoE1 > X2 X
DEHE

fcoeadm 1—7« ') 7 |&. FCoE (Fibre Channel over Ethernet) B2 —IL T, N ZzfE
BLT. FREDHRY hT—014>RT 1 —XDFCOEA VARV ADIEM. BHE. HLUV
Ty rZT52ENTEXT, fecoeadn1—FT 1 UTald. VI bR T7T—A%ZEL
T. RITHOD fcoemon 7OEL XICOATY Y R%EZED £9, fcoemon DFFMIC DL TIE. man 8
fcoemon ZEHL T 2T LY,

fcoeadm 1—F 1 U T ZFEAL T, ULTFICBEALTFCOEAM Y RAVRICVT ) RTTS D
TEE7,

o /R TT—R
e X—4vw FLUN
o R— DT —4

fcoeadm 1—F+ ) T ld. fcoe-utils Ny —SO—ETd, CDIAVX Y RO—ARHIAHE
Xld. RDOLSICHED £,

fcoeadm
[-c|--create] [<ethX>]
[-d|--destroy] [<ethX>]
[-r]|--reset] [<ethX>]
[-S|--Scan] [<ethX>]
[-i]|--interface] [<ethX>]
[-t|--target] [<ethX>]
[-1]--lun] [<ethX>]

[-s|--stats <ethX>] [<interval>]

[-v]|--version]

[-h|--help]

FEHIC DWW T, man 8 fcoeadmZEHB L TLEET L,

il

fcoeadm -c eth2.101
FCOEM VXA > X% eth2.101 LICIERL L £ 95

fcoeadm -d eth2.101
FCOEA >V RAA A EDeth2. 101 % HEL I,
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fcoeadm -i eth3
1>V R T T—2Reth3 EDFCOEA VARV ATARTICEAT 3B/|MZERRLET, 14
T7I—ADBETNTUVWARWGE. FCOEAM VY R Z Y ADMEEINTWVWERIARTDA VR
71— ADBEHRZRTLET, KIS FEHheeth0.2010EHRDHAZRL £,

tux > sudo fcoeadm -i eth0.201

Description: 82599EB 10-Gigabit SFI/SFP+ Network Connection
Revision: 01

Manufacturer: Intel Corporation

Serial Number: 001B219B258C

Driver: ixgbe 3.3.8-k2

Number of Ports: 1

Symbolic Name: fcoe vO.1 over eth0.201
0S Device Name: host8

Node Name: 0x1000001B219B258E

Port Name: 0x2000001B219B258E
FabricName: 0x2001000573D38141
Speed: 10 Gbit

Supported Speed: 10 Gbit

MaxFrameSize: 2112

FC-ID (Port ID): 0x790003

State: Online

fcoeadm -1 eth3.101

Bfteth3. 101 TIRHE ST NIt TR TOLUNDEFIBERZR T L &9, EHRdMHEESNTL
BUWEE. IRTOFCOEERI THRE TN IR TOLUNDERZRTL X9

fcoeadm -r eth2.101
eth2.101 EDFCoEA > A AX >R &2ty FLE T,

fcoeadm -s eth3 3
FCOEA > R A Y ANFET DREDeth3R— MBI 2 MFHERZIWHERBTRRLE
Y. HatEmRIE. BRI CICIITIORREINE T, BRZEEL TLWAWEE. T
T4 bOIMAERE LTERTNEF T,

fcoeadm -t eth3
FCOEA Y R A YV ADFEET DR EDeth3’R— O SIRHTNTcITRTOR—4w M
TRBHRERTLET, BEINLEEX—T v FOERAIC. BEMITSNIZLUNDFIE
SNET, 1VRARZVADBESTNTUVAWEE. FCOEAM VYR RXVADFEET B IANRT
DR—EHBEDOR—=4y bZRRLET, RXIC. Heth0.201h 5D —47 v DB
DOHZRLET,

tux > sudo fcoeadm -t eth0.201
Interface: eth0.201
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Roles: FCP Target

Node Name: 0x200000D0231B5C72
Port Name: 0x210000D0231B5C72
Target ID: 0

MaxFrameSize: 2048

0S Device Name: rport-8:0-7
FC-ID (Port ID): 0x79600C
State: Online

LUN ID Device Name Capacity Block Size Description

40 /dev/sdqi 792.84 GB 512 IFT DS S24F-R2840-4 (rev 386C)
72 /dev/sdpk 650.00 GB 512 IFT DS S24F-R2840-4 (rev 386C)
168 /dev/sdgy 1.30 TB 512 IFT DS S24F-R2840-4 (rev 386C)

15.6 EMEH
FHICOVWTIE. MTORZa7IILEzBRBLTILEE L,

* Open-FCOEDH —EXT—EVICDWTIE. fcoemon(8) X Z a7 IIR—JZEBRLT

QeI AN

* Open-FCOEDMEIRY —IJLICDWTI&. fcoeadm(8) X Z a7 IR—JSZBRBL TS
LYo
TR E—TV IV IREY—ILICDWVWTIE. dcbtool(8) V= a7 ILR—D%
SRLTLETL,

e Link Layer Discovery ProtocolT— x> b7 —EVICDWVWTIE. 1ldpad(8) ¥ =27
IR=DZBBL T,

o —RRMIARIBERIL. Open-FCoER— L~R— (http://www.open-fcoe.org/dokuwiki/
start 2)Z BB L T T,
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16 NVMe over Fabric

CDETIE. NVMeover Fabric kR b B LUV E—7 v FOREFEICDVWTEHREAL
9o

16.1 #=E

NVM Express (NVMe)ld. FEBREMEZ ML —C(BREIESSDT 1 RN T V2R T30 1 >
RT T —RFIETT, NVMeldSATAZ B MMC EEIZMIBREZHR—ML. LATVIHE
<BhFT,

NVMe over Fabrici&. RDMAX>NVMe over Fibre Channel (FC-NVMe)ZR ¥ DERZ %Y k
J—%>077T) v I NLTINMeX L —JICT7IERTBIEOHDT7—FTIF ¥ T
o NVMe over FabricD#EEIFiISCSIC %R T T, MESMZMR LI ES7-H. NVMe over
FabriclZIZTILFINZADHR— FHHEAMAEFNTULE T, NVMe over FabricwLF/NRIE. 1
ROTNAZRIYIN=TILFNRUETVWTVEE A

NVMeR R k& NVMeR—4"y MMCHERTEY > TY, NVMeR—47w hE. EDNVMe T
AOvITNA RZHBETZII VT,

NVMeldSUSE Linux Enterprise Server 15 SP2 CHR— TN TV T, NVMe7Ov I X b
L — 8 K UNVMe over FabricZ —4w bR X MCIE. BEROA—RILEYa—ILHEE
INTVET,

CERDN—RI T 7ICET 25 GERFEN D Z2DE DN ZHEERT BICIF. 16418 [
EDN=FDOTT7DOHRE 2BRLTIREEIW,

16.2 NVMe over Fabric’k X k DE&RE

NVMe over Fabricz BT 3ICId. HAR—FINTWVWERY FT—F VT FEOVWTNHT
R—4y FEERATREICT ZMREHLH D £9, NVMe over Fibre Channeld & ' RDMAAYH
R=—FrEINTVWETY, UEDE IS 3> TIE. NVMe over Fabric’R X k%ZNVMe&Z —%7 v ~IC
BT AAEICDOVWTEHRALEY,

16.2.1 OANVKRZAIZATURDAR M=
NVMe over Fabricx R 3ICIE. nvme AV RS Y —ILHRETT, 1 VA M—=ILT
BIClE. zypper zETLE T,
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tux > sudo zypper in nvme-cli

IARTOFEAABERY T AT RE—EIZTBICIE. nvme --helpZFEALE T, nvme
OV RADRYZa7IIR—IHREINTVE Y, man nvme-SUBCOMMAND Z 31T % L.
COR=JHBBTETEY, 7 ZIE. discover T T AY Y RO ZaTIR—TEBRBY
3I1E. man nvme-discover ZE1TL £ 95

16.2.2 NVMe over FabricZ —4"v kD&

NVMe over FabricZ —4"w k TERARELENVMe T XA F L%E—EIC T 3ICIE. ®&HEO> ~
O—Z2D7 RLRAEH—EXIDHARKRETT,

tux > sudo nvme discover -t TRANSPORT -a DISCOVERY CONTROLLER ADDRESS -s SERVICE ID
TRANSPORT |&. B Y B BEIXAAX T« 7 (loop. rdma. F7/ld fc) TEIHZE

9o DISCOVERY CONTROLLER ADDRESS & MHEIOAY FO—ZD7 RLATEZFHZ X

o RDMADIZE. CHUIIPVAT RL A THEIMENLH D £, SERVICE IDIF. Xt —E

AIDTESEHR T, RODOMAD &L SIZ. H—EXDNIPR—IDIFE. ¥ —EXIDIFR— +ES
ZHRELET, 77 ANFYvXRILDGZE. Y—EXIDIBUEDHD FE A

NVMerR R b, EHA RSN TWBR Y IO XATFLOAEESBLET,
A

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

SHMIC DUV TIE. man nvme-discover ZEBL TL7ET L,

16.2.3 NVMe over FabricZ —#4"vw kD
NVMetr 7S X7 LEFE LT T, nvme connect AV RZEFERAL TERTITE,

tux > sudo nvme connect -t transport -a DISCOVERY_ CONTROLLER ADDRESS =-s SERVICE ID -
n SUBSYSTEM_NQN

TRANSPORT (F. BB AR ZEXXT 1 7(loop. rdma. F/ld fc)TEIHIF

Jo DISCOVERY CONTROLLER ADDRESS &, #HIOXY FO—ZD7 LA TEIEI X

9o RDMADIHZE. THULIPVAT RL A THBIHEDLH D £9, SERVICE IDIF. EXH—E
ZIDTEZE#EZ £9. RDMAD & 512, H—EZXNIPR—IDIFE. CHNIER— FBESEIEE
LZE9J, SUBSYSTEM NON & BHIOT > RICk>TERH Iz, BROY TS X7 LDNVMe
BB TEIHRI E9, NQNIZ. NVMel&ffig(NVMe Qualified Name) DEEEET Y, NQNILE
BETHRI3VENDHD FT,

fi):
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tux > sudo nvme connect -t rdma -a 10.0.0.1 -s 4420 -n ngn.2014-08.com.example:nvme:nvm-
subsystem-sn-d78432

F7-1%. nvme connect-allZ{FAL T. INRTOBEINIZR—LAR—RIZEHKLET,
SERMEREICDOWVLTIE. man nvme-connect & & ¥ man nvme-connect-all ZEB L TKL
=L\,

16.2.4 <ILFINRAIE

NVMeA1 T TRILFNRAMIBIET 7 2L F TEMCE>TVWET, YILFNIATNARAD
L1472 %ERIT3ICIE. nvme list-subsys ATV REFERLEFJT, NVMeR+1 T+ T<
ILFINRIIBHEEMICT BICIE. T—R/INT X =R L Tnvme-core.multipath=N%Z3E&/0L
£

multipath -ML OV RICITEEMEE—RFHAHD. NVMeTILFNZATNA RZRRLET,

16.3 NVMe over FabricZ —#v kDHE

16.3.1 ANV RZAIZAT7RDARA M=)
NVMe over FabricZ—%"w hZRET BICIE. nvmetcli AV RS2V —ILDBRETT,
AV R=ILTBICIE. zypper ZEITL X T,

tux > sudo zypper in nvmetcli

nvmetcli DIRTED R F 2 X > hEhttp://git.infradead.org/users/hch/nvmetcli.git/
blob_plain/HEAD:/Documentation/nvmetclitxt A DS AFTE £ T, .

16.3.2 EREFIE
XKRDFEIC. NVMe over FabricZ—4"w fDREFEDH=ETRLE T,
REIXYV) —IBETRINEINE T, BEITRICIE. ddIXYVREFALZT, ATV

EF—EICTBICIE. lsEZFBLEI, createzEFALTHLWA TS T 2 ERTE S
ER

1. nvmectli 12505707zl zikgL £,

tux > sudo nvmetcli
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2. ILWR—bZERLE T,

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

o- referrals

0- subsystems

3. NVMetf 7 R T LZERR L £ T,

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

4. FILLWR—LAR—=ZXZER L. TEDR—LAR—XICINVMeT N1 A ZHZREL £,

(nvmetcli)> cd namespaces

(nvmetcli)> create 1

(nvmetcli)> cd 1

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

5. MANCER L TcR—LAR—IZBMIL T T,

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

6. R LIcR—LRR—XZRTLET,

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

7. IRNTORA S TORTLZFERTESELSICLET, COBRMER. EFa) 7T
RESNICRIRETOAEITLET,

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

3. REDRIAFDHDERTETBLIICLE T,

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

(nvmetcli)> create hostngn

8. INTOIEINIcA TPV b Z—EBICLEFE T,

(nvmetcli)> cd /
(nvmetcli)> 1s
)5/
0- hosts
0- ports
| o- 1
| o- referrals
| 0- subsystems
0- subsystems
0- nqn.2014-08.org.nvmexpress:NVMf:uuid:c36f2c23-354d-416c-95de-f2b8ec353a82
o- allowed hosts
0- namespaces
o-1

9. RODMAZNT L TR —7 v b Z2fEATESELSICLET,

(nvmetcli)> cd ports/1/

(nvmetcli)> set addr adrfam=ipv4 trtype=rdma traddr=10.0.0.1 trsvcid=4420
Parameter trtype is now 'rdma'.

Parameter adrfam is now 'ipv4'.

Parameter trsvcid is now '4420'.

Parameter traddr is now '10.0.0.1'.

Flld. 77 ANFrRILZNLTRERARICTEZENTETET,

(nvmetcli)> cd ports/1/
(nvmetcli)> set addr adrfam=fc trtype=fc
traddr=nn-0x1000000044001123: pn-0x2000000055001123 trsvcid=none

16.3.3 X—4 v rRED/INY I T v TETT
KOARY REFEALTISONT 7 ILICE—4T v FEREEZERIFETETE T,

tux > sudo nvmetcli
(nvmetcli)> saveconfig nvme-target-backup.json

REEEITTDICIE. XOOAT Y REFEALE T,
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(nvmetcli)> restore nvme-target-backup.json

REDKREZHEI B LDHTEET,

(nvmetcli)> clear

16.4 B ED/N—RI9TT7DHRTE

16.4.1 #HZE

—EDN— R T 7 Tld ELCBIESE B LICHHERENVETT, ROELI> 2>
DRELEBEL. BHINTUBTNA RELERVLOVTNACHY LEVHRERL
TLREW,

16.4.2 Broadcom

Broadcom Emulex LightPulse Fibre Channel SCSIR S/ NZ B L TW3HBEIE. lpfcE
Ta—IDE—TY FBEFLUVRI M EICA—RILEENTX—2ZEBML £,

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

Broadcom7 A 7R 77 —LT T T7DIN—2 3 0H11.4.204.33UFTHZ e #EEEL £

o BEDN—232D nvme-cli. nvmetcli « BLUVH—RILDI VA M=ILEATWVS
CCHRERLTLIZTL,

T77ANFrYXRILR—bZNMeZ =45y b LTEMICT BICIE. BIMDE
Ta—IINFXA—REZRETIHRENHD £J, 7 xIE. lpfc enable nvmet=

COMMA SEPARATED WWPNS EIEEL E T FEITT B 0x CEBHICWWPNZAHNLFT, 7k
I¥. lpfc_enable nvmet=0x2000000055001122,0x2000000055003344 X IEEL 9, —&
TRINTWVWBWWPNDAD R =7y FE—RICERESNE T, 771 NFyRILER— &
B—=y NFEEAIZV IR LTRETETET,

16.4.3 Marvell

FC-NVMeld. QLE269xH K TUQLE27Txx7 A FRATHR—rENTWE T, FC-NVMeDHR—
k&, Marvell® QLogic® QLA2XXX 7 7 A NF ¥ RILRSANTT 7 2L ETEMICE>TW
E I8
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NVMeDBZNICAR > TWVWE 2R T BIcid. ROV FZRITLE T,
tux > cat /sys/module/qla2xxx/parameters/ql2xnvmeenable

FERD 1IE. NVMeDBICHE>TWVWB T eZmLl. 0REMICHE->TVWBEIEZERLET,

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

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

Bf%IC. SUSE Linux Enterprise Server|ZX} L TERRIREZR nvme-cli,
QConvergeConsoleCLI . LU N—RILDEFN—2a3 BN A VA M=)LTNTVWE L %E
BERLEI, It Rid. XEEHRITLT

root # zypper lu && zypper pchk

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

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

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

16.5 EFMIEER
nvme OV > RDMEBEDFEMIC DLW TIEZ. nvme nvme-help ZBEEL T T,
RDV) > ICIE. NVMed & TU'NVMe over FabricdBIEHH D £ 9%

e http://nvmexpress.org/a
e http://www.nvmexpress.org/wp-content/uploads/NVMe_Over_Fabrics.pdf #

e https://storpool.com/blog/demystifying-what-is-nvmeof #
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17 TNN1ADTILF/INRI/ODER

AIETIE. WILF/INXRI/O (MPIO)ZERALT. H—N/7Ov XL —=F N1 ABDOTIL
FNZADTT—=ILA—=—N—BLXUONADERTHEBIE TS HEICDODVWTEHRALE T,

17.1 TRILFNRI/ODIEEE

RILFNZALEBLIE. U—NDERAMNRTREAT2Z2ELSVCTNAADIA ML=y O—
SHET. EROYIBENR%=F-WT. ACYIBEIIHREIOVIINL =T NA R EEE
IR —/NDOHEETY, Zhid. BFE. FC (Fibre Channel)iR3E % 7=1%iSCSI SANIRIETITH
NEJ, BROF v RILHMERFRERIFICIEF. ABRA ML= DOVILFEREDHAIBETY,

Linux< L FRLEBIE. TESUCTEEMZ5X. 77T« JREGRE2EICBRZOMLET, <
IWFNZNEBERRES SLURITINTVD . BEFINIC. TN\ AEROEENMEFESIN. I/
OWRBDEFICBREIEEINE T,

BEICEAL TE. Z2KONSTILDIRMOHZ TR TR, r—TIL. £33y rO0—H
RERTRELET, TN RICTILFNRIOEERET R, VILFINARZANDTNAR
BDT7 I T4 TREHREERLET, YILFNZARSANE. 7774 TRINIDI/OLTS—
ZRETRE. bI TV I ETNARDEEELAVAINRZTz—ILA—N—-L£T, &%
UIBINZADEFICRD . TONRICHHERT N TEED,

172 N—RKROxz7HYR—F

TILFINZRILIB R S /N Y —)Li&. SUSE Linux Enterprise ServerHh\FIFAIRER R TD

T—F%T7U0FvEHR—bLET, £l FEACDAML—F7LABHHYR—FLET, <
IWFNZRTNAZRZERNT DAL =7 LA1E RJIVFNRLEBRORSANCY—IL%Z

BRTZHIC. ILFNRNIBZYR—-EII3RENBHDET, —HORASL—ITFLAR
A IRBOVILFNRLEERY )L 2RMHLTVE T, AXDN—RFUTT7IZa7
LWEBRLT COLIBRENBEMIBLTIEEL,

17.2.1 RILVFNRAMIEBERICBEEEHINSIANL—D7 LA
multipath-tools /Ny 7 —JlE. MOKSBAML—CT7 LA ZBHMICKEEL £75

3PARdata VWV
AIX NVDISK
AIXVDASD
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APPLE Xserve RAID

COMPELNT Compellent Vol

COMPAQ/HP HSV101. HSV111l. HSV200. HSV210. HSV300. HSV400. HSV 450
COMPAQ/HP MSA. HSV

COMPAQ/HP MSAVOLUME

DataCore SANmelody

DDN SAN DataDirector

DEC HSGS80

DELL MD3000

DELL MD3000i

DELL MD32xx

DELL MD32xxi

DGC

EMC Clariion

EMC Invista

EMC SYMMETRIX

EUROLOGC FC2502

FSC CentricStor

FUJITSU ETERNUS_DX. DXL. DX400. DX8000
HITACHI DF

HITACHI/HP OPEN

HP A6189A

HP HSVX700

HP LOGICAL VOLUME

HP MSA2012fc. MSA2212fc. MSA2012i

HP MSA2012sa. MSA2312 fc/i/sa. MCA2324 fc/i/sa. MSA2000s VOLUME
HP P2000 G3 FC|P2000G3 FC/iSCSI|P2000 G3 SAS|P2000 G3 iSCSI
IBM 1722-600

IBM 1724

IBM 1726

IBM 1742

IBM 1745, 1746

IBM 1750500

IBM 1814

IBM 1815

IBM 1818

IBM 1820N00

IBM 2105800
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IBM 2105F20

IBM 2107900

IBM 2145

IBM 2810XIV

IBM 3303 NVDISK

IBM 3526

IBM 3542

IBM IPR

IBM Nseries

IBM ProFibre 4000R
IBM S/390 DASD ECKD
IBM S/390 DASD FBA
Intel Multi-Flex
LSI/ENGENIO INF-01-00
NEC DISK ARRAY
NETAPP LUN

NEXENTA COMSTAR
Pillar Axiom

PIVOT3 RAIGE VOLUME
SGI IS

SGITP9100. TP 9300
SGI TP9400. TP9500
STK FLEXLINE 380

STK OPENstorage D280
SUN CSM200_R

SUN LCSM100_[IEFS]
SUN STK6580. STK6780
SUN StorEdge 3510. T4
SUN SUN_6180

2L DIFCACDANL—CFLABHBWTI. ARL—C7LAAEBNICKREHSN
B8 RIWFNRMBOT T )L MRENMBERINE T, T 74 FNUADOREEFH LW
Hald. FENT /etc/multipath.conf 7 7 MIILEERE L UVRET Z2HENHD £9, BE)

BRESNBWN—RI T 7 TORALCERIUEICED 9, FMICDOVTIE. Section 17.6,/
etc/multipath.conf FileDER E 721 FEE"ZBR LTI,

RORUICBELTLIE L,
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o BERE INIITARTDR ML —I 7 L HSUSE Linux Enterprise ServerT7 X k&
HEWVWSDOITTIEH D £H A, Section 17.2.2, “TILF/INZMIEH R—FICDOWVWTT A+
BHDALL—=UT7 LA"HBRBLTLREIL,

o —EDRAFL—=UT7LATIE BEDN—RITT 7N\ RSHRBLRIEDHD T,
N=RITT7NYESIE NATIL—TDYDEZIRFLI/OT S —DMIBEFIC. /N—R
DITEEDT I AVERITTEZHN—RILES2—ILTT, FMDOLTIE. Sec-
tion 17.2.3, “FEDN—R I 7N\ RSERBETBA ML =T LA"Z28BLTL
R AN

* /etc/multipath.conf 77 M ILEZEE L5, TDWIldracut -fEZETLTI X
TLEIZinitrd ZBER T 2BELNHD F9, HWT. RITLIEEEZEMICT R0
HiigL£7,

1722 RILFNZAMEBHR—MIODWTTRAMEADRA L —
T LA
MORYADR L —T7 LA 1E. SUSE Linux Enterprise ServerC7 X MEA T,

EMC

Hitachi

Hewlett-Packard/Compaq

IBM

NetApp

SGlI

HORVEADA L =T LABHIEEACHETBIETTI, ZEIT B3N ADIY_a7 )%z
B LTLLETV, multipath-tools N —J|ICK>TRHEINZTI7AIL ML=
FZLAD)XMMIDWTIE, Section17.2.1, “TILFNRNBRICEHEBRHINZ A ML —2
7L wBRLTLEEL,

1723 BEDN—RIITT7N\RSERBEYd3XANL—7
L1

HBINADBSMDNRIZT T—=ILA—=N—FBIIFRFANBRIATY RBIREBELRIA ML =7

L1, FRISIEEEDFHRIS—UENNRELRINL =T LAICIE. KDIRESNY
R=EDBREBHRIEAHD FI, LIHA>T TNALRAIYN—=TILFNIAH—E XIZIF.

N—RITT7NRSEIVIRGDD £, fcezlE . FDEKSHREMCCLARIONCX T 7 =
D7 LAANYRESHLD BRICREIATUVWET,
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© 'mportant: 2 DADIER
N=ROTT7RIADIYZaT7INZEEBRLT. EODN—RITTT7NRZZT N1 R
IYN=VILFNZRBICA VA R=ILTEIRERHZDESHHBILTLLIEIL,

multipath -t Y2 R, BED/N—R I 7N\ RS THEHILGUIBENEXr 5L —
STLAOREBT—TINERRLET, 727EL. RRSINB I A ME BR—bETNTWVWBET
LA DEENR) XA RTIEHD FHA. FBNIEBEZHEY L. multipath-tools DFAFEE

MY —=ILORRERICT VA LT LALEIFR) I NEINET,

@ 'mportant: [Exceptions (fI5})]
BOT 0747|7074 TRNFRRPR— b EHDT LA S BRBLEE NS Y

LAWVDT,. multipath -t Y Y RTIEIRRINEH A

F7co multipath -t 7—TJILTURFSINTVBHETH. BT LD, ZOHFEN—FRTUT
77 TSUSE Linux Enterprise Serveri* 7 X FBEAHE WS CETIEHD F A TRAMEADR
fL—=JF7LAD) X BZDWTIEL Section 17.2.2, “ZILF /N 2B R— R ICDWVWTT A

FEGDARL =27 14" 2BBLTLIZE W,

173 YIFNRUEBOTZZ>0

RILFNARIOVI2—23> DTS2 TRICIE. RIEOHA RS IR > TSI,

17.3.1 BIEEG
o TWILFNRUMIEBIZ. TNAALRNILTEEINE T,

o TILFNRMEBWROT/INA RIFERATZANL—T7 LA Ty WILF/INZAAUIED
R—bFINTVWBHBRELRHD £, FMICDOWLTIX. Section 17.2, “/\N— K™ = 7HR—
BB LTLIEETL,

e H—NDRAMNRTZEA AL TAVIRANL—=FTNAZRONRAY MO—F
RICHEBOYIENZADEEL TVWRBEEDHA. JILFNRNIBEHRETINELHD £
T, BEBTNARADTILFNRIFZ. T—NORMHISEHREL XTI,
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o —EDRAML—TFTLAICDOWTE. PLAOYIBEE KUHRIET N ADTILFINR
WMIBZEIBRITA-ODMBDOTILFNANIBY J Dz T7HRIEAHSIBEEEINE T,
CDBEIFE. RUADIBRICHE DT, TENESDTNA ADVILFUIBEERELTLLLES
Lo

o RERMLIRBETIILFNRLIBZEART 356, YILFARLEIE R MY —NRIET
HESNE T TNARDVILFNLBZRELTNS. TN RZFERBT A
VICEIDHTTLRE L,

1732 T4 RIVBERRY

TIWFINREHDOYBTNA AFIEZH/IBTNA ADTILFNRNIBHRET DIIC. £
/kojck D(H-T’I’ Xﬁmfﬂax7%¥’/ﬁ L/—C < T'_:_kb\o

e U—RN=FT1—=Y—IT. YMBET ROV ZNSHBHET« XTICTIDDITET,

o H—RN—=—FT14—V—IT MBT1 RIVELIFHEBET RV ZN—T1>a>IlHE
L¥xd, BEBHPD AT LTN—T1>a>EEELIEHEIE. DM-MP(Device Mapper
Multipath: 7/N1 AT Y IN=TILFNR)EZ 2=l & 2 ENEZEDBHH AR R
RIRIFITHONEE Ao DM-MPIOIZBHHL T 2 HENH D, NI, BFE. BiELEFH
WMETT,

e H—RN—FT4—DSAN7 LA EBEY—IILZFEALT. \N—RKJT7RAIDT /N1 X%E{E
BRPELUERELE T,

o H—RKN—FT14—DSANT7 LAEEY—I)LZFERAL T. LUNBEDREBT /N1 X Z1E/M
L¥xd. FREDT7LAICHR—FEINTVWBIREBTNAREZA LIE. FLARIAIC
FOTERDFT,

1733 Y7 b7 7RAID

Linux®Y 7 b = 7RAIDDEEY 7 b Iz 7Id. JILFNRMIBDO LETRITINE T, B
DI/ONRZFE. VI DU T 7RADTERTFEDET/NA XE. £9. IILF/NILEAIC
RELTHS. VIRITTT7RADTNARELTIER T ARELNHD T, YILF/INZXTFN
1 RIEFRETEEF A V7 U T 7RAIDIZ. EOFRTEITTNTVBTILF/INRALE
EEEZRELEFEA

BEDY 7 b7 7RAIDAD Y ILFINRIBDEREICDWTIE. Section 17.12, “BifFzY 7 k
T 7RAIDETILFINZODHEE #BBLTLIEEL,
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1734 =SBV Ja—>3v

AL=2DY =DV Z XA VIJBOEREMEY ) a—>avid. &/ —RETYILF
INARBH —EZXZR—R LTEITINET, &/ —RLED /etc/multipath.conf 7741
ILHDERERED . 7T RARZEETE—THBLIICLTLIETL,
RIVFINZATNAZBRIRTOTNA A TRILCABITHDELDICLTLIZE W, FllllCD
WTIE. Section 17.9.1, “HAY S ZAZICET 2 VILFINATNA 2040 BB LTS
LYo

LAN.EDF /N X% = 5 —1) >%§ 3DRBD (Distributed Replicated Block Device)&r] A
MY ) a—avid. TILFNRUEBER—IELTERITINE T, ERDI/ONRZHF

5. DRDBY 2 —> 3 Y TERFEDT/NA AT I, WILFNRLEBATNA XZHREL
TH5. DRBDZERET BHENH D T,

17.3.5 initrd& > A TLERECDEERZ B ICHIIFT S

JILVFNRZFERIT3RICRDEELEHFDIDIE. L= T 7MIRATLE. Y RT A

HET—bTREDICBEBERMD T 7AILS AT LITARTICDOWT, initrd &1 > X =)L

BHAD AT LADFEDEILCICHEDLDICTERETT, PXATLATIILFNIDERICH

TW35EEIEinitrd THOEMCTIHRELHD. ZOEBREKTI, FMICDOVTIE. Sec
tion 17.5.1, “YILF N RO —E X DB, EWL. E£E). BLPELE"ZBRLTLES
Lo

initrd & X T LD EEEINTULARWEE. Y XTALIKIELL T— Y. EFHFIEERE

TIBEBRATIDEFLET, COLSIBIFIAZERELIIEBETZHECDOVNT

(&, Section 17.15.2, “YILFNZADBRAIHZE. 7— FFICOXTLDERT LTEES /LA
HET 5" ZBRLTIZTL,

174 TILFNREEY—I

SUSE Linux Enterprise Server® < JLF /N ZRIEDH7R— b Linuxh—RILDFT /N1 X
IYN—TILFNXETa—I)L¥ multipath-tools I—HFIXAR—I /NNy —JICEDWVWT
WX J, MDADM (Multiple Devices Administration) 1—7 -« 1) 7« (multipath ) Z{EH 9 3
o IIWFINZRTNA ZDREEZRRZTETET,
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174.1 TNARAIYN—TILFNIAEDa2—)l

FTINA AR Y IN—ILF /XX (DM-MP)EZ 2 —/JLIE. LinuxiC<ILF/INRILIBRERE# IR L &
9o DM-MPIOI&. SUSE Linux Enterprise ServerTD Y ILF/NXALIBO#REY 1) 12— 3T
9. DM-MPIOIZ. SUSEICE > TREICHR—F TN TVLWRRBICTETZIHE—DTILF/IVA
MIBA 32T,

DM-MPIOIZ. Z#raty 7w ITYILFNRNEBY IO I FLEZEFERELF T, T/NA
AT EICRASEDNADEREN Y R— TN TWET, 7IT4 T/INv P T(ADDINADT
D74 T T MONZIDNY S NERETIT0 7/ 70707 (57> RO AROERE S
BTCTENZIDT I T4 T)OEEHI T R— TN TVET,

DM-MPIOT7 L — LT =23, 2DDAETHERTETE T,

e BFEDN—RI 7N\ RSOFERFEMICDWLWTIZE. Section 17.2.3, “FFED/N— KT T
TNVRSHENErT2532RL—U7L10"2#8BLTLLETIL,

e SUYROEYTILIVIALEDEEREEZH7ILIU X LORER.

DM-MPIODA—HZAR—XAVKR—2 Y ML D, BEHNEBENIOEEE T IL—TLDIF
. BEIMNANZOBT X MHRITETNZDT. BENRELL/NRIE. EEICRS CEHHFMN
ICERLET, CNICED. EBEOFHZRERICMZI 2 ENTEET,

DM-MPIOIE. 7T/N\1 RBEDEETIFHR L. TNAZAANDNZADEENS AT LZFREL
9. 7OTA4TBNADIDOWEbNZ e(lce ZE. X2y NI —0F7 A FRHWIET 3. I
T7ANT—=TIUDANBRE). FRODNXRICI/OFEDVRALINLES, 7IOT+1 /1Ny
STBRDIBEIE. NADBNY S TNRZADIDICTT—IA—N—LFT, STV ROEVR
BESBEREFERL TVWRBEIE. P37 v I0EENKRD DIEER/NISEICTES
NEd, IRTOT7IT4 INRICEEDNRIIEIFBEIE. 7IT10TTHRVWEAHUNZID
BHICAED, HKB30MOEBETT T —ILA—N—DFRENE T

TARIVTZLAICEBHOI L =2 Oy HH2581F. 772X LIEVWLWUNZFREYS %
AhL—=o70EyHICSANZRA v FHOEFREL TWRCZMITHERL TSIV, FAY
DTARAITTLATIE. IRTOLUNDEADA SL—2FOF Yy HICBLTWADT, @A
OGN T I T1 T T,

Q Note: kL= TFOEYH
—EDTA AT LATIE. AL=F LA ML=27O0yHENLTERS
T4 EBETZDT. —EIZIDDXA L= FO€yHREIFAIRREINET, 1D
OOty T7oToTewb, 312070 v HIIEENRETDZIET/NNY Y
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TJeBDEY, BE->RA ML — /7°El‘lz/"T(/\/*/7E/\X7&%’)7°EHZ/‘U‘)LJ§
BLTWVWBHEIF. FHINLUNARTEINAD 27D ENSDOLUNDRT SN
HbT7IEALELSETBEIS—DRETEZIEHHD XTI,

TABLE 17.1: A L= 7 LA DRILFINRI/OtEE

ARL—=FL1OB
HE

TIT4 7//\\/ >J3
>krO

FOF4 718y
> hO—3

BRI

d>kAO—>07x—
LA —IN—

201

%II

BA

1203y bA—=ZE7 974 7T IRTOLUNICHEL F

9, 22B0a> rO—FlF. REZUN1T e L THRELE T, 2
SEBOOY FO—FF. ARL—Ta0 VI AT LDRER/N
2EBHITBESIC. WILFNRAVAR—32 MMIXT BLUN
DERTHITVWET, 75V FO—FICEENRELT:
BElFE. EA>A) > bO—35H5|EFHRE. IRTDLUNIC
XL £ 7

—EEDT LA TlE. LUNZTEIEFARIOMO—FICEIDHT
BIENTEET, FAEDLUNIZ. 207 0T« 7> bO—
SrRB 120> O—JICBbHETENET, —EIZ1D

OO ,O—FHHE5PBLUNDT X71/0%MIEL. 2DH
DAY FO—FHZDLUNDREZ VYN A bO—Z RO F
o 220> FO—-ZIF. NADEB’TRHLEFTH. T4 X

1013 TRAFEA. EDOLUNEERT S —/NE. LUNDEID
HThkod>bO-JIERLET, LUNODEY MIRT 32T
A4V AY rO—JICEEIRET DI . AH>A )Yk
O—Sh5| BT, IRTOLUNICRIEL £,

WADIY FO—5H. IRTOLUNDERZHEL., H5
BLUNDT 1 X71/0%MEBTEXY, 120> O—FICE
ERFRETZ . 22BOIY FO—-FHBEFNICIRTO RS
T1w O z0IEBLET,

FTINAZAIYIN=TILFNZAREZA/NIE. BEIWIC. IXRTO
TITAITNRALEKICO S T v oDEBREDERLE T,

TUOTa7RaAyrO-SHANv IR MO—-FICT T —
WA —N—=FBE. TNARAIYVIN—TILFINZARSANHER

AN RZNAEDNR % BERICEHMICL. TEN5ZT5A
NUNRRICLET,
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ARL—=FL1OB

Lt
AE

%II

BA

T—rIIL—bFTNAR  TILF/INZAALIERIFZ. SUSE Linux Enterprise Server 10L& D

DY R—k W—=K/)TNARICHLTHR—bEINET, RAMF—N
3. T—bTNARBO. BET7 I T4 7RIV MO-3E&
UL —o7OtvHICEGT2HELNHBD £,
TILFINZALEBIL. SUSE Linux Enterprise Server 11L& /
boot 7/\1 I L THR—FINTLET,

TINARAIYIN=TILFINRIEZ. IILFNZATNA ZDZNZAEBRDSCSIT /N1 A& LT
MHE L £, SCSIT/NA R&IE. /dev/sdNDFERZE D ET, T T NiEe TN RISH
LTEHEBERTNZXFTHD. aTlRED. TNARADERICKH LT =T > vILICET
INFI(/dev/sda. /dev/sdb ), T/NA AEH26%EEBZ B . XEHM2DFEAIN. /
dev/sdz DRDT/NA Rl /dev/sdaa. zpriz~ ETDRIF /dev/sdab EHiE £ 7o

BRONZIHDEFNICERE SNRVGEEIE. FM5% /etc/multipath.conf 7 71 )L CTFE)
BRETE XY, multipath.conf 77 1ILIE. P RATLBEBICE > TERBLUVHRESIND
FTHERELEFEA. FHMICDVLTIX. Section 17.6, “/etc/multipath.conf FileDERY & 7o | 1&
FaBsRL TV,

1742 XILFNRI/OEEY—IL

N/ —T multipath-tools & W kpartx Tld. BEINAEGH T IIL—FbE/RSY—IL
MRETHTVWET, cNSDONYT—2lF. BENICNADERT R M Z1T5DT. BEH
RELLNRIZ. EBICRS . BEMICERLET, CNICLD. BEBEEOFRZRERIC
MZBeHhTEED,

TABLE 17.2: MULTIPATH-TOOLSNw r—2IC8FE N3V —)L

V= B

multipath DATLEZAF v LTRILFNRATNA R ZEHL. 7>
TJILLET,

multipathd mapsT R b ZF#E L. multipath ZRTLE 9,

kpartx RIWFINRTFNAREDIN—FT 423 >IZ) Z7devmap%

Iy LEd, CnUZEb. TNA1REDN—FT14 2 3>DYT
IWFNREZR) VT ZERT 5 Z EHEEEICERD £,
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ﬁll

V= AR

mpathpersist TINAZAIYIN=TILF/INZADT /N1 Z.ppcTSCSIDKFHI %
FzEELE S,

1743 TILFINZAT/INA ZANDOMDADMDEH

TIAILEDTNA ANV REZIFUdevTH D, TNA RIE. TNA R/ —REZTIER

<. Worldwide IDIC& 2T XTFTLICEFMICERHAEINE T, CNICL- T REXRTE
7 71 JL(mdadm.conf ¥ lvm.conf) B’YILFNIATFNA XZIELLERHELEBEVE VS, M-
DADM& L ULVMDIBY ) —RICH > T-RIBHEER L £ 9%

LVM2DIZED L SlcmdadmTlE. T/INA1 X/ — KRNI TlE%E<. IDICEK>2TTFNT1R%ET
DA TINELRHDFI, LIcH>T. /etc/mdadm.conf RODDEVICELZY MU EXRD LS
ICERELTLETL,

DEVICE /dev/disk/by-id/*

A—HTL Y RUBEEIZFERLTVW3ISEIE. RDKSIC/NIAZIBEL. TILF/NNE
DERTEREIC. TNARAIYN=RE TR ATy >oEndLS5ICLET,

DEVICE /dev/disk/by-id/dm-uuid-.*-mpath-.*

17.4.4 multipathdv >k

IIWFNRTNAREZREL. BIETSICIE. multipath(8) AV FZERALF Y, DO
T RO—MEHEEXIE. ROKSICHED £,
multipath [-v verbosity level] [-b bindings file] [-d] [-h|-l|-ll|-f|-F|-B|-c|-q|-r]-

w|-W|-t|-T] [-p failover|multibus|group by serial|group by prio|group by node name]
[DEVICENAME]

SHBIC DWW TIE. man 8 multipath ZEB L TL T LY,

—HZBY 7% Bl

multipath
TRTCDOVILFINZATNA ZAZHRELEFT,

multipath DEVICENAME
BEDTILFNITNARERELE T,
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DEVICENAME Z. /dev/sdb (udeviZ & D SDEVNAMEZH TRTR) F7-iEmajor:minor 72

XBREDTNAR/ —RBTEEHRAE T, TNMRBIE YILFNAIAIY TRHTHE
WEt Ao

multipath -f

TILFINARY TEZFDTNARICR Y TENToN—T 4 >3 V& BIRMICHEIL £
ERS

multipath -d

FSAET. AIRREDHBETILFNRATNA RZRTLETH. TN RDERP TN
1 AR Y TOBEFIIITVEE Ao

multipath -v2 -d

RSARITTHREEDHZTILFINATNA ZADIILFINAIYY TERERTLET, -
VAT EFERTR . O—HILTA4 AIDHHRRINET, CORRLANILT
& kpartxmE DDy —ILAD T+ —RFHELTDH. ERFLIGEHLETILFN
AD%EIE TV RLETD,

TFINAZADTTICEEL. EEHABWVGEICIE. HAORHD FHA, RESNTLBY
IWFINATNARDAT—R AR 3IZI1E. multipath -WLZEAL X,

multipath -v2 DEVICENAME

REDARMEDHBIILFNRATNAZXZREL. EDIILFNIAR Y TERERTL
9. CORRLANILTIE. kpartx BEDMDY —ILAD T4+ —RABE LT, ERET
EEFLIERILFNROAFREITE T MLET,
TNAZABTTICHEEL. BEEHBWVIFEICIE. HARHD FE A, RETNTWLBT
IWFINZATNARDAT—R AR 3IZI1E. multipath -\l ZERAL X,

DEVICENAME Z. /dev/sdb (udev Z& D SDEVNAMEZEE CTHRR) £7zldmajor:minor 2
RBEDTNAR/ —RETEIHRA LT, T/N\1REBIE. JILFNRAIY TEHTHHE
WEt A

multipath -v3

AEEMDHBZIVILFINATNAZAZREL. TENESDTILFNAITY TlEHRZRR™LE
o CORRLANILTIE. TRTOBEEINI/NZ, VILFNR, BLUOTNARATY
TIHRF) > hEINET, WVIDE KW devnode DA TT Sv o)X MeEIhicT/NAT
ARTRINZE T,

multipath -v3 DEVICENAME
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REDARRMDHDIILFNATNAZAZREL. TNESDOBERZRRLET, -v3A S
DavEFERATRIE. TINZAVIAMDERREINET, CORTKRLARNILTIE. IRTO
BRETNIENR, TILFNR, BLUETNA AR Y TIHTI Y REINET, WWIDE &

Wdevnode DA TIT S v IR MEINI=TNA ADBRTREINET,
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DEVICENAME Z. /dev/sdb (udev (C&k D SDEVNAMEZE THRR) £7/=ld major:minor 2
XBREDTNAR/ —RBTEEHRAE T, TNMRBIE YILFNAIAIY TRHTHE
WEHA.

multipath -ll
TRTDVILFNZATNA ADREEZRTLE T,

multipath -ll DEVICENAME
EESNIEIILFINRATNAZADRAT—RRAZRRLET,
DEVICENAME Z. /dev/sdb (udev (C&k D SDEVNAMEZE THR/R) £7=lE major:minor 2
XBREDTNAR/ —RBTEEHRAE T, TN1MRBIE YILFNAIXIY TRTHE
WEE A,

multipath -F
IRTOKRFEHADVILFNATNARAI Y TZTZv>alfxzd, CNICk>Te YL
FINADEELT=D. TNAZADEHIBRSNBZZ CigH b £ A

multipath -F DEVICENAME
BESNLEIILFNATNA ZRDKREADIILFINATNAAI Y T " T 5wy al
F9, CNICEKDT. WILFNRADEHELI=D. TNAIDHIBREINBZZidHh £
Ao
DEVICENAME Z. /dev/sdb (udev C&k D SDEVNAMEZETHRZ) £7/=ldmajor:minor 2
XBEDTNA R/ —REATEZERIET, TN1REIE. TILFNRAIY TEHTHIE
WXt Ao

multipath -p [ failover | multibus | group_by_serial | group_by_prio | group_by_n-
ode_name]
RORICFHASNTWBR T IL—TFRIS—F T a3 >DIDEIBETDLICED. J
W=TRIS—ZRELFT,

TABLE 17.3: MULTIPATH -POR Y RDIIWN—TFTRI—F T3>

RUS—FTFoa> HiH

failover (7 x—JL (T7AIBMBEEIIN—FZCICIDONR—EICERATE

F—/N—) 2 ZANRIF1DFEIITTY,
multibus 1DDEBHRETIL—TRICTRTD/NR
group_by_serial BREINSCSIP U TIILES(O> bO—-F/ —RO2tERR

BOES)TICIDOBERESIL—TF
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RUS—FTFoa> A

group_by_prio NRBEEEZ CICIDDEBERES I —TRECEBRED /NI
BECEBREJIL—-TIZBLET. BEEF. O—I/IL7o 70O
I LTRESNEY, ENoDFOT ALl JO—/N)L.
OA>bO—52&8. £FLEERILFNRZCDA T a>vel
T /etc/multipath.confIRIBERE 7 7 1L TIEEINE T,

group_by_n- =y ) —RETEICIDDBERETIL—TH—
ode_name 7wk —R4&lE. /sys/class/fc transport/tar-
get*/node name|lC 7 TV FEINEXT,

multipath -t
TIWFINZADREBN—R I T7T—TNET VT4 TBREZRR™LET, RE/NT
X—ZDFMICDOWVTIE. man multipath Z2B L TL T L,

17.4.5 mpathpersist1—7+1 )7«

mpathpersist 1—7« U7 ZFERALT. N1 AT Y/N—=TILFINZADT/\A X TSCSID
KENABTFHEETIETEFEY, COOATY FO—MRIBEXIE. KROKLSICHED £,

mpathpersist [options] [device]

SEHEIC DL TIE. man 8 mpathpersist # &L T 2T,

CDA—FTa )T+ % Jetc/multipath.conf 77 MILDHF—EXT7 o> 3 >Fl+—
(reservation key B1%) e HICER L T SCSIFNA ADKGMABFHEZRELET, D
BHIZT 74 FTIIERAINEEA. COREMNRESNTULAWVWEE. multipathd 7 —
EF FILKBRHINIENZ F BT ININZADKGEHNARTHN G ZHE S H = HER
LEHA

reservation key <RESERVATION KEY>

CORBMIEdefaults to > g > Ffldmultipaths o> a3 VICBIMTE 9, XRICHZESR
LEdo

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

KB HRBEBOWNRICT DI IRTDIILF/INZIT/NA RIZH LT reservation key /VT X—
REHREL. ROIATYY FZETL Tmnultipathd T—EVZBEEL £,

tux > sudo systemctl restart multipathd

SXE#. mpathpersist AV R TFHNF—%IBETET I,

(il

mpathpersist --out --register --param-sark=123abc --prout-type=5 -d /dev/map-
per/mpath9
/dev/mapper/mpath9 7 /N1 ZADHY—E X702 3 FNF—%2FH LT,

mpathpersist -i -k -d /dev/mapper/mpath9
/dev/mapper/mpath9 7/N\1 ADH—EX 70> 3 VFHF—%FHAPAAE T,

mpathpersist --out --reserve --param-sark=123abc --prout-type=8 -d /dev/map-
per/mpath9
/dev/mapper/mpath9 T/N\1 ADHY—E X772 a3 vFHNF—%=FHNLET,

mpathpersist -i -s -d /dev/mapper/mpath9
/dev/mapper/mpath9 /N1 A DFHIREZ FHAIAH £ To

17.5 TILF/INAHIBRAS 2T LDERTE

17.5.1 <TILFNXRI/O—EXDB®E. L. &#E. LU
=1k
TILFNAY—ERZBMCLTT— RIS TZICIE. XKOOAY Y REEZRTLET,

tux > sudo systemctl enable multipathd

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

tux > sudo systemctl start multipathd
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tux > sudo systemctl status multipathd

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

tux > sudo systemctl stop multipathd
tux > sudo systemctl disable multipathd

© 'mportant: initrdDEHEE
RIVFNRF—ERZBHEIFEICLIIBEIE. initrd DBBRLHBETT, €
S5LEVE. YRFLAT—hLECRBEZTNABD £F, TLF AV —EREH
HICT BIPAIE. RDITY RERFLTinird DEEEDLTL £ T,

tux > dracut --force --add multipath

TILFNZAH—EXRZENCTIESIE. XDATY REEITL TinitrdzBE8EL
ER

tux > dracut --force -o multipath

(A 72 a>)E5IC. RIVFNRAZFETEEITS L IICHBIILFNZITNA ADEE
TNBVKSICTBHEIE. initrdZBHERT BHIIC. /etc/multipath.conf D&xE
ISR DITEEML £,

blacklist {

wwid ", k"

}

17.5.2 <ILF/INRAIBASANT /N1 X D%

SANTNA ZDRILFINRI/OZRET BHlIC. BEICIEC T RDEK S ICSANT N1 X% %
Bl T<IET L,

o RYADY—I)LT. SANTNA RZHFEL. V—1LFT,
o RYUADY—IT. AL—=27 LA LEDRIMLUNDN—Z w3 >ZH/ELET,

¢ LINuXHBARSANEZa—IlZAYRAM=JLLET, EZa—IRA>Ib=)LETN3B
e RSANPHBAZEHEMICAF v > LT RAMEDONX—Z v a>rEHDSANT
NAZ2EBHLET. TNSDSANTNA RIF. UPROHRED=H. KA MIIBTRIN
x5
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Q) Note: =+« 7 TDTILF N ZWIBEEIE L L)
CHERDHBARS A NDRA T4 TRILFINRMIEBAEMEL L TLWARWT & %25
BLTLIES L,

FHICDOWVWTIE. RUADFEYZa7IINZBBLTLIEEL,

o RFSANEDa—-IIPAO-FREINES BETZ LADOLUNKIZN—T1 >3 VICEID
HToNETNA R/ —RZRELFT,

o SANTNA XD —NETIL—,TFNA R LTEARAINSIHEIE. Section 17.14.9,
D= b TFTNAZADBRILFINZADIBEDSANE A LTI FREICTREINTWVWSR L SIS,
TNARADRA LTI REZZBELE T,

HBAR S A4 N\HLUNZERE L A WSS IE. Usscsi ZEFAL T, SCSITFNA ADARL—FT+
VOV RTLICE > TIELLRBINTVWEINE S F VI TEFT, LUNAHBARZ AN
ICK > TEREEINBWVWESRIE. SANDY —tty 7y FZFov I LFET, HFIZ. LUND
RAXVIDTIOT4TTHZIHESH. LUNDH—=NIZELKEIDHTSATWLWEHESH
ZFTvILTLIETL,

LUNDHBAR SANICK > TRESNTH, MIGT2 IOV I TN INFELERVIGE
lE. D—RILINFX—=RZEMLT. SCSITNA ADRAF v VENEZZEE T IMENH D £
T (LUNDEFRICE ST SN TVWAWI EZRTAY), FFlICDWVWTIE. SUSEFL v
IR —Z (https://www.suse.com/support/kb/doc.php?id=3955167 2 )IZ4 B TID 3955167:
Troubleshooting SCSI (LUN) Scanning Issuesz BB L T2 &L,

1753 TILFNZATFTNARADIN—FT4>3=>T

BEHONZEHLDN—FT142a=Z>IdF N1 R HETETFEAN. HR—FZhTLE
9o kpartxV—ILZERT I L. BEIBLTIILFNITNA RICN—T1 > 3 >V EER
TEFET, VILFNRUNEBOERERNIC. YaSTON—T 1 > a3+ EeF I3 —RN—F 0 —
DIN—=T4>aZ>TV=ILDFEBRICED. TNAREN—T4>3a=Z>JF3HTEE
ER

RIVFINZATNA RETNAAIYIN—FT/NA XTI, AX Y RZ4 Y —)l(parted. k-
partx. fdiskaE)ZFEBRLTTNT AT YN—FTNARZZEEITEZLIETETEIN, 1D
BzE#T 31-DICHERudevI RY FHERTNBZ EIFBED T A, TNTRAIYN—T
NARZN—=TFTa4 a3 MELiB YILFNAIY TZFzv I LT TNALRAIYIN—FTN
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AZANIRY TEINTVWBR L ZHRIZIVELHBD XY, 7NAIADEOIDSBVESRIE. <
WFNZATNARZBIYTII3DMT—NZHES T . VILFNAIY FIZHBIFHLWL
N=T4>a>EIRTERHTEET,

JRILVFINZATFNAREIZHZN—=T14 >3 >DTFNAAIYIN—FT /N1 RIE ML LT /N1
ALBEILTIEHD FEA. TNA ALEZFEHE T BVMBRIER) 2 —LZERT 2HBE. /\—
TA2AVHEENLBVWTNA A ZIBETIBENHD £J, VILFNAN—TFT1>a>%
LVMEREEAR ) 2 —LDR =4y hTNA R LTHRET D . LWMIE. R—IXAZEIYIETN
AZADBN—TFT12a TN TWVWBEERH L. FERICKBL £9. SANTNA XA ZBHE TS
MELHZHE. SANTNA A EDLUNZZEIL. BLUNZRMEDILFNITNARELT
H—NICEREBSE R D TEET,

17.6 /etc/multipath.conf FileD{ERY & 7= Latﬂ%IE

/etc/multipath.conf 7 7 )L, EBLABWVWED. ZELEFEA. VILF/INADEK
AIINEEBRLTEREEN—YVFTFSAXLAEVED, multipathd 7— %/®¥1TE#LT7Z')L
ROTRILFNZRTNA AZREDNBENICEREINE T,

o Important: /etc/multipath.confh5DEEDT A ME KX
OBA R E
/etc/multipath.conf 7 7 T ILDERR E T IIMBEZ T o1cBE. 771V EZRET
Zaﬂﬂt«_aﬁb‘ﬁﬁﬂ’] IFEBEINEFEA. CHITKD. EE%ZI T w b9 BHIIC.
TNZRIETBTDICRFAEITZITOIENTEFEY, HETLIEREICHERS
&+ Section 17.6.4, “/etc/multlpath conf7 7 M INDEEZER LIEVILFINAIY Y S
DEH"OFHBICH DL SICVILFNARY TZEHTETE T,

17.6.1 /etc/multipath.conf” 7 1 JLDYERK

1. RO Y RZERL-—RIAREL Y b THI®BL X9,

multipath -T > /etc/multipath.conf

CHICED, BEDON—F I TICEETBIRENIANTERETNE T,

2. /etc/multipath.conf 7 7 /()Lb‘f’ﬁﬁi*hi?'o 7ALILDRDE IS 3 VHREIC
—HLTVWBQESHZRHESRL TS

210 Jetc/multipath.conf FileDERY £ 7 IFMIE1E SLES 15 SP2



device. IFLWVWEREICDOWTIE. SANDARY A —DRFa XY EBRBLTLES
Wo EABSANICIZRILZ D device o> a > hHRETT,

blacklist. CDEIZIVIIF. IPVDHEBBZIETILFINATNA REEH B0
BAHD FF, FHMICDOWVWTIE. Section 17.8, “JEVILFINZATNA ZADT 5w 1) Z -
B =BRLTEIL,

WMEBICIGL T REZ7AILICEI>a>ZzEBMLEY, MEAFBIE. Sec-

tion 17.6.2, “/etc/multipath.conf 7 71 ILD U2 3 "= BRB LTIV, 55
I&. man 5 multipath.conf #1793 BBTIT £,

3. T L7H. /etc/multipath.conf Z{RTEL. Section 17.6.3, “etc/multi-
path.conf7 7 1 ILTOVILF N2ty b 7w TOREZR OHRBICH B L SICREET X
FLETS

4, REDRERETTT LI=5. Section 17.6.4, “/etc/multipath.conf” 7 1 )L DZE % #E
LIEVRILFNARy TOEFH " OFHRBICH D LI Nz@ERALF T,

17.6.2 /etc/multipath.conf7 71ILDE o> 3>

/etc/multipath.conf 7 77 ILIE. UTFDEI> 3> THEEINTWLWET, 55MIE. man 5
multipath.conf ZBRL TS\,

defaults
TILFNRIODEMRT 7 4L FERE. CNSDEIE. BUARTNA XIS aVF
TERIVFINZAE I a3V TEMEESNTUVAWSRICERINE I, FMICDOWVWT
I&. Section 17.7,“;R—1) > J, F5175). LUV Tz —ILNYITRHDT 7+ LK
O—DFRE"EBRLTIEIL,

blacklist
NILFNIADBEFETIFBEVWE LTIRET ST /N RED—E, TN1RF. £
DTN X/ —R%(devnode). FDWWID (wwid). 7IFEFDRU A FIF
BIAXFS(device )ICK > THRBITE X9, BF. IETILF/INXFT/NA X(hp-
sa. fd. hd. md. dm. sr. scd. st. ram. raw. loopRE)IIEETZTZX9, &
M ERFICDOWTIE. Section 17.8, “IEXILFNATNA ZDT S v o) 2 M &5
BLTIZEL,
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blacklist_exceptions

TS5v O UZMIBEINTULWRIBETHIILFNIDEBHL LTRSS TN DTN
A RED—E&E, T/N\1 Rl FDFT/NA X/ —R%(devnode). TDWWID (wwid). F
TEIXZF DR A F 1IN RXFT (device )ICK > THRATETEF T, WROFT /N1 X%
BETBICIE. TSV IVRNTHERALIEOCLRALF—T7—R2ERTIHNELHD
£, ez TSV I URMADT/INA RIZdevnode ¥—T— REFEALIBE
. devnode F—T—RZFHLT. 75vo UMD BT /N1 ZAD—ERZ RS
L% 9, devnodeF—T—RZEFEHL. ENSD—EDT/NA X% wwid F—T— R%fF
FALTHATZET. TNARZT SV I URAMIANSZCIFTETEFEA. il
FERABICDWVTIE. Section 17.8, “FEXILFINZATNA ZD TS5 w7 1) Z ML BB L
TS,

multipaths

BRDOIILFINITNA ZADHREXIELEF T, BERFREEXZTR—FLTLWRVERESE
BRE. CNODMEICEKD. /RET 71D defaults BL W devices Eo > 3 > TIEE
INT-ELLEEZTINE T,

devices

BL2OAL—2OY FO—ZOREZIBELEF T, CNEDEICKD. BET71I)L
AOD defaults o> a > THRESNIENALEEZTINE T, T 74 MTIEFHR—F
TINTUVWEWIRL=7LA%2EALTVWBIERIE. devices T o> a3 > %ERL
LT, EDTT7AIIMREZIREIT DD TEET, CNH5DEIE. BL2DOTILFIN
2ATNA ZADEREICED LEZHABEETT (F—T7— R TENDEFAI TN TLNIL),
HMICOWTIE. D) o EBRBRLTLETL,

e Section17.9,“A—HT7 L Y R UK FIIRIEDHKRE"

e Section 17.14.6, “IBM Z7 /N1 XD T 7 # )L ~E&E”

17.6.3 etc/multipath.conf7 71 IILTOXRILFNREZY 7w
PADLE

/etc/multipath.conf 7 7 M ILDERR X TCIMMEEZ 1T o THFE. 7 71N ZREFETIRICE
FHAEFNICITERINE A, EY R T Y TDRSAET ZITo>TC VILFNRDIYS
HEEHITBAIC. VILFNRAEY N7y THERTZENTETET,
H—NOAIYV ROV T ET. ROELSICAHILET,

tux > sudo multipath -v2 -d
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COARVEBICEDTNAZANRRF v TN, ZEZII Y LI EICEY 7y THY
DESICHRZDDPRIINET, /etc/multipath.conf 77 MILEBEL TR A ETEIT
SIS, BERID(FIET 7 AILED)RILF/INZAERET. multipathd T—EVH T TICE
TEhTVWBZrZzaiRE LE T, ZEARICEENBITNE. ROFIEICEAF T,
HEADFZUATICRLET,

26353900102796769
[size=127 GB]
[features="0"]
[hwhandler="1 emc"]

\_ round-robin 0 [first]
\ 1:0:1:2 sdav 66:240 [ready ]
\ 0:0:1:2 sdr 65:16 [ready ]

\_ round-robin 0
\_ 1:0:0:2 sdag 66:0 [ready ]
\ 0:0:0:2 sdc 8:32 [ready ]

NRE BEREITIN-TTIIN—FEnFzd, —EBIC1DOBEREITIN—T1IIRT7 0T+
JIERSNE T, 79717 /7 071« TR ZETIVET BICIE. IRTONIZRLY
W—=FCLE T, POT147 /Ny THERZETIVET BEEIE. EITLTTF7 71 7ICL
BOWNZZEBORDOBEEIT IIL—FITRDODDITET, Chidk. BE. 7\ ARHERICEE
TN F T

HAC LT JERE. JIL—TATOI/0BROABICERINE AT Pa—ILR)S— &
UBBREIIN—TONIDBREEINET, Floo ENRIIHL T, TOMET FLR(FR
MNR:Z—4y RLUN). TNAR /) —FE APy —RAF—FS. BLPREHPRRS
nxd,

FSARITTRERILARNILDVIZFERTECICE 2T IRTOBHIN/NZ. TILFIN
A BEUTNA R Y TZRRTEET, WWIDELUVTNA R/ —ROBEATIT v I
AMEESNTETNA ADRREINE T,

2D ?MQlogic HBA% Xiotech Magnitude 3000 SANIC#&#t L 7264 v RSLES 11 SP2H—/\T
D-V3EAIDFZE. RICRLET, Az T57H. BRIV M) O—BRIFERINTULE
ER

tux > sudo multipath -v3 d

dm-22: device node name blacklisted
< content omitted >

loop7: device node name blacklisted
< content omitted >

mdO: device node name blacklisted

< content omitted >

dm-0: device node name blacklisted
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Ox1f
= 8:80

: mask =
: dev_ t

: size =
: subsystem =
: vendor =
: product

rev = 3.00
: h:b:t:l =

: tgt node nam
: serial

: uid

: const prio =

feool

raml5: device node name blacklisted

===== paths list =====

uuid hcil dev
200d0b2da28001400 1:0:0:2 sdf
200d0b2da28005400 1:0:0:1 sde
200d0b2da28004d06 1:0:0:0 sdd
200d0b2da280014600 0:0:0:2 sdc
200d0b2da28005400 0:0:0:1 sdb
200d0b2da28004d06 0:0:0:0 sda
params =

status =

sdf: mask = 0x4

sdf: path checker =

directio: starting new request
directio:

directio: io finished 4096/0
sdf: state = 2

feool

105005056

scsi

e

1

XIOtech
= Magnitude 3D

1:0:0:2

0x202100d0b2028da

= 000028DA0014

: getuid= "/lib/udev/scsi id --whitelisted --device=/dev/%n" (config file default)
= 200d0b2da28001400 (callout)

: prio = const (config file default)

: not found in pathvec

dev t pri dm st
:80
164
148
132
116
:0
0 0 2 1 round-robin 0 1 1 8:80 1000 round-robin 0 1 1 8:32 1000
200021A0108:80A0EO0108:32A0

OOOOOOO)(DW

1

e

chk st
[undef][undef]
[undef][undef]
[undef][undef]
[undef][undef]
[undef] [undef]
[undef] [undef]

directio (config file default)

async io getevents returns 1 (errno=Success)

vend/prod/rev

XIO0tech,Magnitude
XIO0tech,Magnitude
XIOtech,Magnitude
XIOtech,Magnitude
XIOtech,Magnitude
XIOtech,Magnitude

3D
3D
3D
3D
3D
3D

17.6.4 /etc/multipath.conf7 71 ILOZExBERE L= ILF N
ARy TOEH#H

/etc/multipath.conf 7 7 JLICXI T BEEIE. multipathd DEITHIESBEMICHKD £

/Uo &E%TTO 7 b\

LTRILFNAR Yy THEEFHLTLLLLEETL,

K3

1. &

tux > sudo multipathd reconfigure
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2. dracut -fZETL. Y XTFLEICinitrd M X—CZBERLTH S, Biggh L TE
ERNBZEMICLET,

17.6.5 WWIDDHERk

BBRBZINZALEDTNA ZA%ZHRT B0 IILFNRIE. T/ ZIZx L TWorld Wide
Identification (WWID)ZER L £9, 22DFT /N1 X/NXAOWWIDAE L THBH:E. TNH
WBRILTNA ZZRTHODLEEINE T, PTZEHELVERIHIZEZRE. WNVIDDOE
BAEEEZBLAHAVWCES#HOLE T, FMICDOWVWTIZ. man multipath.conf ZEBL T
<T2ELN,

177 R—=D>J, F5175. XUV T7z—ILN\vY
JRDT 7L MR) S —DFRE

TILFNRODRIEBEEIF. A ML= R T LY —NBOART T4 ET+ THESEE
RITBETY, EXLVWT 7L MOEMEIZ. H—N\DREZ>AZO>DOH—/N\H. &TH
MIOSIAND /) —RKRMZE>TERDET,

22 R7O Y =N L TRILF/INRI/0% R T BB, no path retry DEREICE
D, BT—=NDARL—F1 VI RTFL%E. ||/OTS—DZEHSHARERRDRETZZH
TEET, CORTEICED. XvtE—2IEVILFNRDT =LA —N—DRETBZETHD
TINCAN SN, [EERERIMMRI-NE T,

SRAM IS REZAD /) —RICH L TIILF/INRI/OEER T 3 & FIllE. YILF/INRTY
V=27 =LA —=N—Z N AT Z=DICI/OFEEHHRSEEINSELSICLT. WILFNR
DT T—INA—N—DERENZDZFHLELLTECLIICTRIELWVWTLELE D, VFRERER
B TlE. no _path retryfREZ. A ML= AT LAANDEGHERDONIIBEIC. 75 X4
J— RIS RARETOERICEET BI/0T5—(/\— bE— FEFRED50%% #HE) & %
BIBLDICEETEINELNDHD XY, £lew NADEZEICLBZ VY —RDODEVR>Z#ITS
e YILFNRIODT =Ny IZIZaTICHRETDELLWVWTL &£ Do
/etc/multipath.conf 7 7 A JLICIE. R—UVJ, FET5. LUV T7z—INvIDT
T NEEERIEETE D defaults T a3 UHEENTUVETY, devicezo > 3> T.
74 —ILEDBRIBE SN TVARWERIE. TDSANERRICT 7 4L FRENBEAINE T,
T7AIERETIE. UTOELSICAYNAILEINTWVET, /N—VF 51X L7 /etc/mul-
tipath.conf 77 M ILZ{E L TR T A ETINSDEZ EEZ LARVED, CORE
MERINE T,

defaults {
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verbosity 2

udev_dir
polling interval

path selector
path selector
path _grouping policy

getuid callout

uid attribute is new
uid attribute

prio

prio_args

features
path_checker

alias prefix
rr_min_io rq
max_fds

rr_weight
queue_without daemon
flush _on last del
user_ friendly names
fast io fail tmo
bindings file
wwids file
log checker err

retain_attached hw _handler

detect prio
failback

no path retry
}

R=D2J. FB1T9. BLUVTz—LNvID
TI—IA—=N—DRU L —BEEDHRE"

® polling interval

® no path retry

udev_dir is deprecated in SLES 11 SP3

/dev
5

path_selector default value is service-time in SLES 11 SP3

"round-robin 0"
"service-time 0"
failover

getuid callout is deprecated in SLES 11 SP3 and replaced with uid attribute

"/lib/udev/scsi_id --whitelisted --device=/dev/%n"

in SLES 11 SP3
"ID SERIAL"
"const"

ngn

"tur"

"mpath"

1
"max
"uniform"
"yes"
"no"

"no
5
"/etc/multipath/bindings"
"/etc/multipath/wwids"
"always"

no

no
"manual"
"fail"

ICERHDINS KX —4 %

e failback (7 x—)L/Nv %)

SEMRIC DWW TIE. Section 17.10, /%2

bl

=" Nnn

LTLIES L,

/etc/multipath.conf 7 7T ILDEEE. dracut -fZERTL T XFTLLEICinitrd %
BERLTH S, T—N\ZBESHL TEERARZEMICTIHENHD £J, FMlICOVT
(&, Section 17.6.4, “/etc/multipath.conf7 7 1 ILOZEBEZFEAL=VILFNAI Y TDE

HEBRLTIRE L,

R=DU2J, FET0. LUV Tz—INYIBOT T+ ERUS—DFRE
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17.8 IEQILFINNATNARAD T Zwvo )X MMb

/etc/multipath.conf 7 7T JLIC blacklist £ > 3> EEH. IRNTDIETILFINIT
NAZAE—BICTEFEI, WWID (wwid F—T—K). F/\1 X%&(devnode ¥F—7T—K),
FETNAREA F(device b a V) EFERBLTTNARZ TSIV RAMETEE
Jo blacklist exceptions 2> 3>%ZfE>T. blacklistZo> 3> THERALTWSIE
MRBUICEL>TI SV IV IMETNIBEDTNA R L TRILFNRZEMICT B
EHTEET,

Q Note: #ET23T5v o U R MEBE
TNARETZv IR MET RIEEICHET Z5EIF. TWWIDY F7eld TIRVA—
Y8 T, Tdevnodes IC&BTTvIURMULISHELEFEA, TNTX/—R
EEDZOEEMLH D TN X2 BRI T 2 BN TIXRICILIZRVWASTY,

Warning: multipath.confD1IEFR*RIR

/etc/multipath.conf Tld. ERKRIRIF—MRIC TEI) T, ERKRBRIF. —RHE
XFNERRTIHERICOFBMTY, £l YILFNIADZERFEICIF. TTICE
FXFELBTNARIRIA—ZRIERRENZTENTVWE T, ERRITTHDIEREK
R*BRERETBDCIETEEFH A, multipath -t TRIRSNBAXFIDAEIREKRT 5 &
SICLTLIEE L,

BE. IEVILFINZAFTINA X(hp-

sa. fd. hd. md. dm. sr. scd. st. ram. raw. loopRE)IIEETETZXJ, /-
ERIE. O—HAILDSATAN—=R T4 IR TZv a7 RVICIERILFNREHD £
Ao multipath TEH—NIXTF/N\A XAZE KT I55E. TNS5DT /N1 X% blacklist 7
avicEEdLEzY,

@ Note: H#a4%

F*—7— K devnode blacklist (¥BEIEEN. F—T— K blacklist ICfSHD XL 7

SUSE Linux Enterprise Server 12 Tl&. glibc CIREIN TV B ERKRIIMERINE
T EEDXFIN—HIEBICIE. . " TEIBRL *" ZFEATIBENHD £,

7o ZIE hpsa RSANHDSO—NILTNAREITRTDT L1 %Z. multipathliZ & 2EE
WAL TIT Sy IR MIEESICIE. blacklist Zo > a>ERODLSIIEELE T,
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blacklist {

wwid "26353900f02796769"

devnode "~(ram|raw|loop|fd|md|dm-|sr|scd|st)[0-9]*"

devnode "~sd[a-z][0-9]*"
}
TLA2ETEHELS. RZANDEDN—T4>a>iETzTd v I VRAMET B EHTER
Fo TERIF. ROERKRIRZFERTDE. PLAEETIERL . cCissRZANDE5D/N—
T42aYrEFETIvIIVRIAMETEERT,
blacklist {

devnode "~cciss!c[0-9]d[0-9]1*[p[0-9]*]"
}
BEDTNARZATZ2TZv I VRAMETBICIE. TZv I U Mldeviceto>a>%
EBMLT. F—7—FKvendor & U product ZEFEAL £

blacklist {
device {
vendor "DELL"
product ".*"

}

blacklist exceptions 2> 3> %fFE>T. blacklist £ > 3 > TEALTWBIER
RBFUCE>TITFZVI VA MESNIEREDTNA RS L TIIILFNRZBMCTETF
9o WWID (wwid F—T—R). F/N1 X%(devnode F—T—R). F7HIFT /N1 XXA F(de-
viceE7 23 )EFERALTHANZEMLFT, FlIAE. RETZITNAXZTZvI Uk
ELI-C T LRLAETIEETDIHERHD XTI, DFD. wwidFAEwwid TZv IR b
ISEB TN, devnode BISt i devnode Ty I U X MIEREIN. TNA XZA THNIET
NARZATFTT Sy )X MIBBRAINET,
fce ZIE BERVEDTNA R A THERBB 3155 BRNOTNARRZA AR LT
IWFNRZBMMITEET, TORYADTNA XA TFTFRTZ blacklist EI > 3 Vi
SERLTITS v IR MELTH S, blacklist exceptionsZ¥ 3 >ildevicetto 3
CEEML. BRDOTNAXARZA LI LTIILFNRZBMICLFT,
blacklist {

devnode "~ (ram|raw|loop|fd|md|dm-|sr|scd|st|sda)[0-9]*"

device {

vendor "DELL"
product ".*"

}

blacklist exceptions {
device {
vendor "DELL"
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}

product "MD3220i"

blacklist_exceptionszFBE L T. HEDT/NA AT L TOAIILFNIEZBMITZ L
HTETEY, RIHERLED,

blacklist {

}

wwid " k"

blacklist exceptions {

}

wwid "3600d0230000000000e13955¢cc3751234"
wwid "3600d0230000000000€13955¢cc3751235"

/etc/multipath.conf 7 7T ILDEEE. dracut -fZERTLTIRATLLEICinitrd%
BERLTH L. U —NZBEH L CEEABRZEMICTIHELNDD 9, FHICOVT
I&. Section 17.6.4, “/etc/multipath.conf7 7 1 ILOZEEZEAHAL =V ILFNA Y TDE
FEBRLTIIEEW,

Hiigg&ld. multipath -MLOY Y RZEITLTH. O—ALTNARETILFNARY T
ICURRETNFEEAS

Q) Note: find_multipaths# 7 3 > DIEH

219

SUSE Linux Enterprise Server 12 SP2& D ILF/INZY —)LIE. /etc/multi-
path.conf D defaults T > 3> TAH S>3 find multipaths EHR—Kr T3 &K
SICHEDEL, BEICES L. TOF TP avid. IILF/INZ E multipathd AN /N
APIDEFDTNA RRILFINAIY TZRELBVWKDICLEFTEEICOWVWT
&< man 5 multipath.conf ZEBRL TV HEDHRETIE. CNICL-T,
BEENO—NILSATAT A ROBEDTZv I VXTIV M) ZER T 3 FRZE <
CEMTEFT,

find multipaths 7 7> a3 VRT3 —REFMESITIN. REDHDFT, F
. YRTLDT— FHEMEL TERICAED T, ROD2LITRTOT/NARIZD
WT. ZDTNARI2DBDNRADEFEETINESHEHERT DD IRTOTN
AZAPBHEINBZETT—bODy VDR LABITNEBRS BV S5TY, IHIC.
T—rEHZ—BBDNRDR T LTWED, tDEBETRARICAE>TWLWED T B L,
FENRET IO HD FT, D2FD. TNA R VITINIATNARE L TR
BRHINTTZ I 70 7S, BTHONIZEMTET R RBZEEMDHD 95
find multipaths (&, WWIDH—E I NIE. /etc/multipath/wwids ICc—E&ElZ I N7z
TINAREZEITRTIIWNFNZATNAREAELET, Chid. find multipaths =]
HTEMICTBHZEICEETY, wwids7 71 ILICIZBIFDO IR TOIILFNRI Y 7
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(VT INARY THEO)N—EBICTNTWVWB 7. /etc/multipath/wwids Z HIBR
FIFBELBWVRD. COF T3 B ML TOEMRIIHD FHA. IILFI/INR
IW—=bT7 7N AT LEFDOSANT — b X T LATIE. ¥IEARAMT 4 R0 T771)L
AT LEDET /etc/multipath/wwids DEIHADMEIFIND L SICLTLIEET L,
FroHBdr. find multipaths ZERAT 3 L @ERITITH. SUSEIF. TNETERERIC
BUNCRESNIET VI VR NET SV I ) A MNINZES T 7 2L MREZ HEID
L,

179 I—9T7 LY RFURFLIFRBDHFRE

TILFINZATFNA RiE. ZTOWWID, I—HT LY RUBEH. FIXZFNICEO Y TR

ZTHNINZET, /dev/sdn B LY /dev/dm-n DFERDT/NA X/ — R&iE. Bicdiop

ICEDZAREMENH D, BRIERZTNARICEDHTENZ I CICHEDET, TNTAD

WWID. 2—H%7T7L Y RU%. BLUVH%IE. BEFOBICHEDLSZ <. T/N\1XDH
BICISEELWAHETY,

o Important: Zk#cHY 7R 54 a1 DfEF DHELE
/dev/sdn B XV /dev/dm-nFERDTFNA R/ — R&E. BESHRICEEIND08EE
PHBDT. WILFINATNARIE. TEOWWIDTERBIZ e x#ERLExT, £
BEFHFICT NS AZ—EICHERTB70I1C. WWIDICIy FESnfca—H3TL VR
BELIFNBEEFERTZCECHTEET,

RDERTIF. /etc/multipath.conf 7 7 A ILADTNA RIERTETBZ3T/NARLDEATS
ICDWTERBHL TWE Y, multipath.conf FREDFICDOWTIE. /usr/share/doc/pack-
ages/multipath-tools/multipath.conf.synthetic 7 71 JLEBBEL TV,

TABLE 17.4: RILF XA FINA RBDR 1 TOLH
2AIOS17 A

WWID (5 > 1) 7 JLWWID (Worldwide Identifier)id. ' O—/NJLICEE £7=
pESIAN ISIEEETH D EEFRAESNIETILFINITNA ZDHRFT
Fo NILFNRIBTHERINS T 7 4J)L bIE. /dev/disk/by-
dTe0 LI MUICHZHBI=Y bDIDTY, Tz zxIE. WWID
1’ 3600508e0000000009e6baa6t609e7908 DT /N1 X k. /dev/disk/by-
id/scsi-3600508e0000000009e6baa6t609e7908 ¥ EREH TN TWLE T,
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2EIDRA1T FHEA

A—%7T LY /dev/mapper 74 LY FURADTNA AR YN—TILFINZADT/INA R

kU %iF. HREIZY FOIDHLBRLET. TNHSDIVILFNRTNA RE
I&. /dev/mapper/mpathNFEXZERT 21— T L RURBRKFITY
(fc 24X, /dev/mapper/mpath0)s "5 DHAREIIE. /var/lib/multi-
path/bindings 7 7 7 JLZEB L CUUIDEA—H T L > R U REFIDE
BT ZEBH T 5D T, EENDKKGH T,

il Bk, JO0-NILICBABL&EITHD. BEENITILFNITN
1 RUTREL F 9, F%IE. WWIDEZ—HT L > R7% /dev/map-
per/mpathN &ICBHE L £95

user_friendly_nameZz A L TLW3HEIE. AlfZmpathNnFEINICEKRE L
BWTLEE W, mpathNFERICT S &, BERICEIDHETonfca—

TLYRURLFHEEL. TNA R/ —RBELL AL RZAEEMDH D £

ER

/etc/multipath.conf 7 7 IILDF O—NILIILF/INZAAF S 3> user friend-

ly names . YILFNRTNAROIA—HTL Y RUZDOERZBMEISEMICTS
T2OICEREINET, COA T arhino (F7AILRICRESNTVLBRIHGE. TILFN
ZFTNARBE LTWWIDZFERLE Y, COF T arhyes iCRESNTWVWRIHE

I&. /var/lib/multipath/bindings 7 7 1 JLHAMERA TN T, mpath<N> R DK KR TE
BO&EIH. /dev/mapper T4 LU FURTTNA RIZEIDHTSNET, /etc/multi-
path.conf 7 71 /)LD bindings fileA F>a>%FHT S L. bindings 7 71 ILICHKED
BRZIRETCET T,

/etc/multipath.conf 7 7 IILDFO—NILIILFINZAF T a > alias &, T/N1 RICH
AIZBATRNICEID HTROICFERINE T, BRDPTILFNARTNARICHESNTUVSIG
Bl WWIDEIF2A—HTL Y RUBZDORDDICEDORSEMIMMERINE T,

user_friendly names 7 /> 3 > OFERIE. U TOKRRTIIHEEZS ISR TAIEMLHD
EE I

LW=FFNRNALRATINFNRZERALTWSIHES:
SRTLIL—= b TNAZATRILFINRZERPIC. user friendly names 4 F< 3
VEERTY 355X, option, the user-friendly settings in the /var/lib/multi-
path/bindings 7 77 ILDIA—HFTL YV RUKREN initrd ICHEAAENE T, T/N10
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ZDEBIMVHIRARE T, BTX ML=ty c 7y T2EELLBEIE. initrd IO
N T4 VTR EE /var/lib/multipath/bindings RD/NA VT« VI REICHA—
BHREL XY,

Warning: N > 7«4 > DF—K

initrd & /var/lib/multipath/bindings /N1 VT« VI DBER—EIZE. T
NA B STERT Y MRAVEDEIDETENBZ A HD. EDHEFIE.
T7ANS AT LDBIEL. T—2HKbNnE 7,

COREZEEY BICIE. Y RTLIL—ETNARICT T 4L EOWWIDREZ R
BIEEEELET. YRXTLDIL—FTNARICIE, BBEERLTRIAD FEA,
TNARBNERBRB D BB HRZFERTI L. A—RILDARVRZIU%
BLTRILFNRLBZ S —LLRICRA Y FAFTTHEHNTERCLBDET,

MoON=—Fo>ardslvarel o> 354!
user friendly names&&E 7 71 ILDT 7 # )L b DI&AZFRIE. /var/lib/multi-
path/bindings T9, /var7T—2XDTATLIL—bTNARALEIZHL, TDT—R
ZRDN—T1>3a>hoxXTY T2 5E1F JILFNINEBOEY b7y T
IZbindings 7 77 IILZFIBTE£H A,
/var/lib/multipath/bindings 7 7 M)\ Z X7 LIL— T NA XA TEHRL. YILF
INATHRHTEFRZELSICLTLIEETV, ChUE T2 xiE . ROFIETERITTEFET,

1. /var/lib/multipath/bindings 7 7 JL% /etc/multipath/bindings [CT8&NL
x9,

2. COFLWIZAAIC. /etc/multipath.conf @ defaults €2 >3 IZ#H 3 bind-
ings fileZA 7> a>ZRELF T, XHlZzRLFT,

defaults {
user friendly names yes
bindings file "/etc/multipath/bindings"

}

TILFNZXDinitrdiCEEFNTLRIHE:
SRATFLIL—=ETFNAZADBRILFINZALIZBEVISEETH. YILFNZD initrd ICE X

N3ZEHHBODFT, CNiE. Tce zIE. AT LIL—bFTNA IDWMEIZH 35S
ICREC D £, user friendly names # /> 3> FEHAL. YILF/NZAD initrd HIC
HBHEE. /INT A —Z multipath=off T — b L TRIEZERIL T ZTLY,
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CNUCED DRATFLT— MR initrd N TOHIILFNZIDERICHED FT, X
FTLT—rEIE. T—FX2) 7k boot.multipath LU multipathd IC& > T VI
FINZAUBEBEMICTAEHTEEXT,

HAZ SZBTRILFNRUEBZI1TS55E:

FHRIC DWW TIE. Section 17.9.1, “HAY S R RICEITBRILFINATNA AD&E1" %5
BLTLIETL,

A—HFILYRIBEEEEMITID. HBEIRET 354!
1. root$5MHEEERAL T /etc/multipath.conf 77 M I ETF XA MITFA XA THETET,

2. (AF>3a>)/var/lib/multipath/bindings 7 7 T ILDBARAZZEEL £,

RENRIFE. TILFNADBPRENZIZRDITBRENTEDZVRATFLIL—MTFNLR L
ICEETBAHNELRHD £,

a. /var/lib/multipath/bindings 7 7 JL% /etc/multipath/bindings IC#ENL
F9,

b. SO LUVIGFRIC. /etc/multipath.conf @ defaults £ > 3 >IC#%H 3 bind-
ings fileA 7> a>ZH/RELF T, XHZzRLEFT,

defaults {
user friendly names yes

bindings file "/etc/multipath/bindings"
}

3. (7> av. EEE)I—HFTLYRUVBDEMICT S:
a. defaults o> a> e 2R LEMZIEOX> MEL X T

b. user friendly names Z7 /> 3> %ZIEQX> MEL. RIZ. EDfEZNoH SYes
ICEBELET,
RICHZRLE T,

## Use user-friendly names, instead of using WWIDs as names.
defaults {

user friendly names yes

}

4, (F 7> a>)alias A 7> 3> (multipath o> avilH3)=FERAL T, MBOTN
1 RBZEELET,
RicHzrmLE T,

## Use alias names, instead of using WWIDs as names.
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multipaths {
multipath {

wwid 36006048000028350131253594d303030
alias bluel

}

multipath {
wwid 36006048000028350131253594d303041
alias blue2

)
multipath {

wwid 36006048000028350131253594d303145
alias yellowl

}

multipath {
wwid 36006048000028350131253594d303334
alias yellow2

}

@ 'mportant: WWWID £ WWN O LEE
/etc/multipath.conf 771 ILRATTNT RDLEEERT DEEIF. HITH
TN ZDWWID (3600508e0000000009e6baabf609e7908 4 ¥ ) EfEA L. £
DODWWNIZERLABWVWESICLTLEEI V. WWNIZ. T/ XIDORVIDXF
#Ox CEBIHZ £9(0x600508e0000000009e6baabf609e7908 72 &),

5. EERBZ®RIFL. 7717 ZBALE Y,

6. /etc/multipath.conf 7 71 ILDEEHE. dracut -fZETL T XTLLEICini-
trd ZBER L TH5. T—NZHEEEBL TEFRNBRZEMCTIHDENHD £J, 5
#IZDWTIE. Section 17.6.4, “/etc/multipath.conf7 7 1 JLOZEE#@EH L=< ILF /N
2Ty TOEFH ZBRLTIIZTL,

LUNTs L2 b 2% ERT 358157 2 ISSANEEEZFRL TR ML —CDN—T+
a3 VETHO>TVWRBERY). nkfs. /etc/fstab. CHERDT7 TV — 3> RIS, /
dev/disk/by-id/xxx EVWS&BIZFEHRAT N TEF I, N—Tr>a>THREENT
NA RE. TNA RZBDEBIC part<n> DI INE I (/dev/disk/by-id/xxx _partl 7
)o

/dev/disk/by-id T+ LT U TIE. JILFNZRDT Y TRIBH B ENT-T /N1 XE. dm-
uuid* B E 713 BU%(/etc/multipath.conf 7 71 ILATHIZZEID HTTLWBRIHE)TRS
NEI, scsi- BEXVwwn- DT /N1 REIE. EDTNA ANDYEHNNIZRLET,

SLES 15 SP2
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179.1 HAO S RRICHBITBTILFINZATINA ZDEH]

UT%{T>T. YILFNZRTNAZADBITARTOTNA ABTRIL&BI THZEIICLTLE
eI AN

e UUIDERIBZFERL T, IILFNRTNA RDEEIHN. 5 AZADTRTD/ —RT
E—CHB3ELSICLET, flAIE. TRTODO/ —RIChI>2T—ETHIHBELHD F
9, /etc/multipath.conf 771 )%, /—RHSITAZADMDIARTD ./ —R
D/etc/ T4 LI FIICAE—LE T,

o YILFINAWY Y FEINeTNA XA %ZFERAT 3HEIE. dn-uuid* B F72IFF)% % /dev/
disk/by-id 7«4 LY FURTIEEL. TNTRDEE/NXA VAR RUIEELHEVE
SICLFET, FMICDWLWTIE. Section17.9,“2—H T LY RUZEIERZDEE%
SBRLTLETL,

e user friendly names #BlA F>a>%z. EWILBVWESBRELEFY, 21— 7L
YRUBIE/—RICEBTIN I XFZADITRTD/ —RIZEWTTNARICAL
dA—HTLYRUEDEIDETSNTIEWARWAREELH D £75

@ Note: A—H' 7L VR U%
ERICA—HFTL VY RDVZEFERTINENHBZBEIE. ULTOREICED. X TFT LA
EEDI—HILYRUZRE, JFXAHRDIARTD/ —RIZDVWTRE—ICTSRZH
TEET,

1. 12D/ — R _E® /etc/multipath.conf 7 71 JLINT.

1. user friendly names #8 A 7> 3 V% yes ICREL TEMICL X7,
TILF/INRIF. /var/lib/multipath/bindings 7 71 ILZEEHAL T, /
dev/mapper 7« L2 kU T mpath<\> DR T, T/\1 XITKFHIH D
BBEDOLRIZEDEHTET,

2. (AF>3Y) bindings 7 71 ILICXT L CHIDIGFAZIEE T BICIE. /
etc/multipath.conf 7 71 )LD defaults o> 3 ICHB. bind-
ings fileA 7> 3> ZR/ELF T,

T 7 # )L CDFFRIE. /var/lib/multipath/bindings T9%

2. /—REDTILFNRATNAREIARTHRELE T,

3. /etc/multipath.conf 771 I)L%ZE. /— DSV AZHOMDITARTD ./ —
RD /etc/ T4 L2 FUICOE—LE T,
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4, bindings 77 I)%Z. /—RKH5E. ITAZHADMDIARTD./—RLE
D bindings file/NXICOAE—LF T,

5. /etc/multipath.conf 7 71 JLDEEHK. dracut -fZETLTRXTLLE
ICinitrd ZBIERL L TH' D /—RZBEEBL TEEARZBENICT IHEN
HOEd, FMDOVLWTIE. Section 17.6.4, “/etc/multipath.conf7 7 1 JLOZEE
ZHERALERILFNZAT Yy TOEH ZBRLTLLEETV, ChiF. FEBZRITS
IRTO/ —RICEBEINET,

1710 XX T xz—ILA—=—N—0DR)>—BXED
=S TE

LinuxRX AT, A RL—=202 b O—SADNIDERS Z551F. SNIDBMED T
OvIFNARELTRRIN, TOFKR. 1DDOLUNICERO IOV I TFNA IDEET
BIIBDET, TNARAIYN—=TILFNIH—E XIE. BELCLUNIDEHDEHD/INX
T—RZRHEL. EDIDTHLWLWIILFNRATNA ZZERLE T, R 1DDIEY —
MESNFTET7ANFYRILDRA Yy F2NLT2D2OKR—F TR ML —2OY bO—FICHE
BLT2DDHBAZ H DR ME 4207 Ov I TNA A%58# L £ (/dev/sda. /dev/
sdb. /dev/sdc. /dev/sdd)o T/NAAIY/N—TILFNIAH—E XL 1207AvIF
N1 X /dev/mpath/mpathl Z{EF L £9. CDT /N1 XiF. BEHIRLT4DD 7Oy o757 NA
AN L TI/0ZBREBIEEL £,

AKETIF. TFx—ILA—N—DRIV>—ZEBEL. NAOEBFRIEAUZFRET SHEICDVT
SHBAL £ 9, /etc/multipath.conf 7 71 ILDZEEH. dracut -fZEITLTURTFLLE
[Cinitrd ZBMER L TH B, T—N\ZBEEHL TEEABRZEMICTIHENH D LICE
BELTLIES VL, EMICDWTIE. Section 17.6.4, “/etc/multipath.conf7 7 1 ILOEE % &
FRLEVILFNAT Yy TOEH ZBBLTILET L,

17.10.1 NZXDT7T—ILA—N—7R) S —DHETE

multipath OV R%Z -p A P23 AHSTEALT NRT =LA —N—KR) S —ZHRE
LET,

tux > sudo multipath DEVICENAME -p POLICY

KOR)S—FAFS3>DIDT. POLICY #BIHZ £,
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TABLE 17.5: MULTIPATH -POR Y FDTIWN—TFRI S —F T3>

BA

ﬁll

RUS—FT> 3
%

failover (Zxz—JL (T7AINBMEBEEII—TFLIZIDD/INR
*—/N—)

multibus 1DDEBEESTIL—TAHICTRTD/NR
group_by_serial HBRHEINFETVTILBEBSICICIODDEBERESIL—T

group_by_prio NRAEBEEBICICIDDBEES I —TEBEREIFZ. -7
AJSLTRESINE T, ehoo7OJZ 4l JO—/N)L. 3
hO—52%. FREVILFNRZEDA T3> LT /ete/
multipath.conf FRIERE 7 7ML THREINE T,

group_by_n- K=y b —RHETEICIDDBEEIIN—TRZ—Ty b/ —F
ode_name %%, /sys/class/fc transport/target*/node name(Z 7 T v
FENFET,

17.10.2 T x—I)LA—=—N—7HR) > —DFEFE
TNARADT T—ILA—N—R)>—&. FHT. /etc/multipath.conf 7 71 ILICANT

BPRELNHDEFT, IRTOHRELA T3 >DHllE. /usr/share/doc/packages/multi-
path-tools/multipath.conf.annotated 7 7 1 JLICHD £

17.10.2.1 B4.EJI—TRBEDIERE

BREZIL—TIE. ACYEBLUNICBT 2/NADOL Y>3 > T, T74I)L LTI 1/0
& JIL—THROITRTONZRLEIZTT Y RAOE VAR TR INE T, multipath O<Y
> Ri&. SANDpath_grouping_policyfREICEDWTZDSANOEZLUNC L IZ. BEIMICE
EETIL—TEERLFEFT. multipath AX > R, FIL—THDONIEICTIL—TDENR
Ex#iIeahtET. COTIL—THTSA4TUNRELET, SAEINIENRDEVIIL—
TR TSAIVITIN—=TFTd, T5ATVITIN—THADITRTD/NADKHT B, RICED
BWMBEEI I -7 o710 TIZHEDE T,

INZIEFREE. NRICBIDETONEBRETT, EAFWVIEE. BEENS<ARDFT, /N
AT CICBEEZEIDETAICIE. ABTOT S LPMERINE T, FREDT /N1 RIZBEL
T. ACEBEEONZANELCEBEEIIL—TICELEFT,
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prio &ElF. /etc/multipath.conf 7 71 )LD defaults{} £/l devices{} £ a > T
FAL %Y, multipath{) €7 > 3 > DMERID multipaths ERICIEE SN TV IHBEIE. B
BOSBICEMRINE S, priofTT. PrioritizerhMEEINE T, Prioritizerh'5 |1z HEL
T3HE. TO5|8II21TED prio argsF—T— R THEELE T,

FI2xNEEIaVFERRTNLZIEIS 3 > DprioskE

prio

INZABHREDEZEIE T 2 -HICHUE I Prioritizer 7O S L%IEEL X9, ME
1. EEORERICERTEZRDNRITI—TEREST 30, TENETNDNIT)L—

ZICH L TEFEINE T

$87E L 7=Prioritizer C5 | KB LRIHEE. prio args ¥F—T—RZFEAL T, 5|%%

EELX Y.

prio¥F—T7—REBELBEWVEEIE. IRTONIDEFICEDETT I+ bDHRE
|& const T. prio args DFREICIIEDH D £H A

prio "const"
prio args ""

Prioritizerd 7047 S LfIICIE. UTOHDORHD £

Prioritizer704' 5 Ln
alua

const

emc

hdc

hp sw

ontap
random

rdac

228

BIE)

SCSI-3 ALUASREICE D W TN RBEEEZERL £95
TRTONRICECBEEZERL £T,

EMC7 LA DNRBEREZEMLFT,

Hitachi HDS ModularR kL — 7 LA DN BREZ LR
LE¥I,

TOT4T|RZ>INAE—RKRDCompagq/HPA> tO—5 D
INABEEZERLET,

NetApp7 L 1 DNABEEZER L 75
NRZEICF VA LBBEEZERL £,

LSI/Engenio RDACO > FO—ZD/NADBEEEER L £
ER
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Prioritizer7O04' 5L  5iFA

weightedpath prio_args ICX 9 25| A TIEE LIMEMEBICESWVWT, /X
ABEETERL X9,

path latency prio args ¥F—J—RTHRETNTWLWB LTV 7ILT

DZLICEDSWVWT, XXADBEEZERL X,

prio args 5%

N5IE. 5|1 ZBE L T BPrioritizer7 O S LD TY, IFEAEDprio 7OT S A
Tl FIUIARETY, T 74 MEIEHD £FHA. [EIE. prio DERE & . PrioritizerH 2k
DEIBDOVWITNDENRBEETEINESMIELD ET,

weighted
7 #—L [hbtl|devname|serial|wwn] REGEX1 PRIO1 REGEX2 PRIO2 DfENMNET
7.
RegexTl&. SCSIH:B:T:LFER (1:0:.:.. BXU™:0:0:. %4 )Z. NMEFEL CHICHERT IHE
PHDET, CZT. H B T, LIdENZEN, TNALRDERA R NAL B—=Tv
BELUPLUNIDERLF T, Fi:

prio "weightedpath"

devname
Regexid 7 /N &R T, fl: sda, sd.e

serial
Regexid> ) 7 IILESHILTY, f: *JIFR*324. multipathd show paths format
%z AN RZEFERALTIU7IILESZHRIKLE I, (multipathd show wildcards T
g, IRTOD format DTAILRA—RHBRREINET, )

alua
exclusive pref bit A7 /N1 RIH L TRE TN 35S (alua exclusive pre-
f_bit). preferred pathEw bty bZ2FONIREEICREDONZTIL—TRIZED
£7,
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path_latency
path latency Tid. VE—b&O—AHILDOEADA ML =T LADELEEZA TD
N—ROzT7%ZERBTIHFEIC. CNEDT7LABOLA T ZRAELET, BF.
DE=—RT7LADLATOINEELBRTD. LATUIZRABLTENSZHEWSA
DIFZ e TEEYT, ZhUliEio num=20 base num=10 & WSTEXDERT7HHRET
ER
io numid. RED/NZUHGERIIXKE SNBFHRAIAAIOE T, FHDNALA TV
ZETEIBR1HICFEATNE T, BUWAREIF2~200DEDEH T,
base numid. BRZEBLIEMNEDENTZHIERTNINROEKRTY, BMAE
[F2~10DEDEH TS, mAFHL A 70 DEIZ100#). &/IMEIZFIUusSTT, Tz
IE. base num=10 DIHFE. /NXIZ/INZADL A1 T <=1us, (lus, 10us], (10us, 100us],
(100us, 1ms], (1ms, 10ms], (10ms, 100ms], (100ms, 1s], (1s, 10s], (10s, 100s], >100s%
FOBEEJIIN—TFTIIL—FbEINhE T,

TILFNAEH

TNA R T BIILFNR/ODEEZFIET BICIE. IILFNRABUEZFERLET, X
TORILFNZATNARIHL T, T7AIL L LTEBYRIEETEET, £ HBVILTF
NATFNARCDAHERTZEMZ. TOTNAXABADIV )%, SILFNARET 74

LD multipaths T a > TIERRT A E T, BBEITAEHTITET,

user friendly names
WWID(world-wide ID)Z 9 5 h. F7cld /var/lib/multipath/bindings 7 71 JL
EA L CKENTEB A% % /dev/mapper/mpathNFER D < ILF /N R F /N1 RICE|

DETZMMEELZF T,
CDFTTaviE. devicestErParEBLUmnltipaths o> a Y TERATEE
ED
fig B
x (T 7 #JLE) /dev/disk/by-id/ ICTRENFT-WWIDEERA L
ER
yes REDIDDRHDIC. RILFNZATFNAZADIA)TREL

T, A—%I7L 2RI REEIZBEHERL XIS
failback (7 x—JL/\v o)

Io—ICB2TeNADEEZERTZINESMEEL. NXY—EXEERDITIL—T
DIT=INYIDEAIVT2RLET,

230 Tx—IIF—=N=R)—DHRE SLES 15 SP2



IS5—IlR2TNRIE BlIETZ . COREICEDVWTIILF/INZITIG/NZAD) X +
ICREINE 9, multipathid. BEEJIL—TZ5HEL. 771 VNIXDELREDL
AOHFIVNZRDENEBRDE. TI9T4 T RBEEIIN—TE#EELET,

[T B ]

manual FTIHIbe TT—ICR2T=NNADEEIFERINFEFA. B
EEH multipath XY FZRITL T BGNRACEBRES
W—T%ZFEHLET,

followover INZATIW—TFDRVDINADT I T4 TICHDZEZICOHE
7N YIEERTLET, CNICED. FIO/—RKH
TJx—I)lA—N—%BRLI-EEIC. /—RABEENICT T —
Ny IZEnNHEWVWESICLET,

immediate INZDEELES. TREBICNREZBMILET,

N INZADEIELT=5. NHRBICNAZBMICLET, 0D KE

WEBHEZIEEL TLIETL,

VDS ARBEBRNOTILF/INRICNTZ T —ILINYIDFRTEIF. YILFNZADT =)L
F—N—DOEVRZEITDT=0. manual ICT A =#HRLF T,

failback "manual"

o Important: #&sE
Tx—INYIDREICOVWTUI RFL—I P RTLDRVAICHER TS LD
IZLTLRT V. X RL—ULRFLHREBNE. BELRELRABDET,

no path retry
NZADBRERICERT 28FeEELE T,

g B

N multipath OY > R TRLTHIMZEILEL. NADITF—IZRKDB
FTOBRETHERELEF T, 0OLDKRTVEREEZIEEL T
<T12ELY,

J3AZTIE. 101 ZEEL T #5175 Z0EL. VY —
ADTT=NA=—N—%FATE_EHTETET,
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fE anEA

fail HRSRE(FB170 R L) ZHEEL £ 55

queue FHEI92FLELEREANIDERT 5 T TRAICHFERL X
9o

IS5 2 TDEETIE. /etc/multipath.conf 7 71 IILOBRITHRERE. fail £/
IF0ICTRCEEHELEYT, CNICLD. X L=—UADERDEDODNIZBEIC. U
V=Z2DTT—IA—=—N—DERIDFT, E5LBVNE. XvE—2DFET5CY

V=D =LA —=N—D1TRAEH A

no path retry "fail"
no path retry "0"

0 Important: #&zE
BETREICOVWTIE. AL AT LORVAICHRTBELSICLTLE
T X FL—UURFLARENE, BERRELERDET,

path checker
INZDREZHIFIL £

fa

%II

BA

directio B0 ORVIIDE I R EFHAHIAH
9, DASDT/\1 RDIFE. BETT,
BEEXvt—2% systemd Py —F L
ICECERLEI( IMEEH T Ry« BITE
MjournalctlisystemdZ v —FIILDI T
)] ZBRLTLEETWL),

tur FINA XL TSCSITFR A=y b
L7 ARV RZEHEITLET. Chid
LUNICK > THR—FENTWVWBRIBED
WRZLETT, COIXY R, FEER
IZ. systemd O v —FIJLICA v —
TEEALEFE A
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fa

CUSTOM VENDOR VALUE

path grouping policy

%II

BA

—EBDSANRY RIE. HRAZLA T3>
¥ L CTpath_checkerxizft L TLWE T,

® cciss tur: HP Smart Storage Ar-
R_YND/NZADKEZF v I LF
Jo

® emc clariion: EMC Clariion®
EVPDR—20xC0Z2o T LT/NR
DOREZHFILF T,

* hp sw: Active/Standby”7 7 — L
Jx7ZHDOHPR ML —7LAD
INZADIRE(T v I Ao, £eld
d—XM)%EFzvILET,

® rdac: LSI/Engenio RDACX kL —
A bO—5D/NAmp REE
FrvILET,

FAEDOAY FO—SWRANEBRBTILFINZATNA ZADINZAT IL—FR) S —%35

ELET,

fE

Jx— LA —/\—

multibus

group by prio

group_ by serial

233

%II

|

(T 7AW B)—EIZ1DDNRAFEIFERAINZ L SIS, BRES
IW—FTEIC1IDDNRDEDHTENET,

TARTOBHBENZADLDDBEETIN—-TICEENET, b
T4 v JI—TRDT VT4 TRNIAIRTICES>T
BRETHINE T

NRABREEI IS, IDDBEAETIL-THEELET, B
CEBEEDONXIIECEBEETIL—-TICBLET, BEEIIN
BTOTSLICE>TEIDETOENE T,

INZADSCSIZ—4y b ) 7IILES(O>bO—5/—RD
WWN) T IL—FLEnZE 7,
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fig BT
group by n- R—y N —RETEICIDDEBERES IL—THEID YT
ode_name N T, X—47 v b/ — %l /sys/class/fc trans-

port/target*/node name (7 TV FEINE I,

path selector

BEPBICERTSANRELI727IILd) A LZIBELE T,

fE BL]

round-robin 0 BEEBITIN—THOIRTDTIT4 TNRICED NS T1w
JDRBUCERINS&E9E7)L 3 X Lo

queue-length 0 least-pending7 72 3 > L[ERRIC. /NR ETEITHODI/ODE
ICEDL . BNaRIEEE,

service-time 0 (T 7 A4 R)BREICRE > T, NXLEDI/O%FAE T 30— XBE
BICED BEOBEE,

pg_timeout

NZATN=TDEALTY FNUIBZIEELE T, EZEEIT S LIFTETEEA. RNED
DT 7 AIEDRESNTUVETD,

polling interval
1DONRAF TV IHATINDETHSREIODNZAF Ty I A7 ILOREE TORE
. MBEATEELX T,
0LDRFVEBKEZIEEL TLIZEW. T 74/ MBEIXSTY, polling_interval DERFE
ICDOWTE. ARL—S Y RXTLDRVAICHERTZDELSICLTLIET L, R L=
SRATLDELBNE. BERREDELBD X,

rr_min io rq

HEDODNRTIL—THDORONRITIDEZBHIIC. VIITAMR—=IDT/INA X-X vV
IN—-RILFINNZAEFERLT. HB/NZANIL—LTBI/0V IR ORIKEIEEL F
ER

OEXDKTVEHEZIEELTLIETW, T74J)LMEIF T1) T,

rr min io rq "1"
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rr weight

INZADEATITOAEEIEELE T,

fig B

uniform (T7AILR)TRTONZIDRELCZ 7> ROEYARDEHT
PEZCISE 3

priorities BENZADEHIIFIE. INZADEBFEEICrr_min_io_rqEfE%Z #
ITEHETRELE T,

uid attribute
EBEDNZBAFEIRMET ZudevElE, T 7 #JL MEIZ ID SERIAL TY,

17.10.2.2 SorrOE>HEBREIHROHKRE

ITRTDNZADTIT4 T T —EBOMEEIS—FEHDI/OZ IS 3 >DET.
= VADRDA =T INAICEENT B LSS, I/0ZREL £,

17.10.2.3 BE—NZ2T7x—)LA—N\—DHKE

BEEIFRDHELV (BOEBEWMED)B—NZIR RS OHF IS a IR LTTIT0 TICHED F
T MDNRIE. TT—ILA—N—IZEBTEEITHN. Jx—IA—N—0DOREFXTIIERHS
nExt Ao

17.10.2.4 SorkrOECABREDHAI/ONIDTIL—T1L

FBLEBEEEH ODEBDONADNTIVT1 T IIN—T2EBLET, TDTIL—TDITRTD/N
AR S—ICBDE. TNAADBBEEORICEVWIIL—TICTz—ILA—N—LET, &
IW—=TDITRTDONARAD, ZTYRFOEVYAROEROHT. > T70voO—REHBLE
ED

17.10.3 2—4vw cNNRTIL—T DS

SCSIZ—4y FiR— I —FDRE(sg_rtpg(8) ) AV RZFEAL XY, FMICDOVWT
. sg_rtpg(8) DY = a7 ILR—JZBRBRL TSIV,
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17.11 JL— b FNA ZADIILFINRI/ODHTE

SUSE Linux Enterprise Server Tl&. DM-MPIO (T /N1 A< w/N\—<ILF/NXI/O)HMER
AJRETHD. /boot E/rootiC L THR—FEINTWVWET, £/, YaSTA VA F—FHAD
YaSTIN—TFT 1> a+ld. 1A =ILFDOTILFNAOBRMbtEYR—FLET,

17.11.1 AR b= JLEHCNILF N RI/OZBRICT B

ARL=FTA VI RATLERILVFINATNARIZA VA M=ILTBICIE. YILFINZY T
FOTT7HA A M—ILERICRITINTUVWBAREDLHD £9, multipathd T—EVIF. X
FTLOA VXA M=ILEICBENICT V70 TICBEDEFHA, CDOT—EVIX. YaSTN—FT«
SAFTOVILFNADHEEAF T AV EFERITZCICL>TEETEET,

171111 7057477 0FT4 TRXILFNRAML—SLUNTA VR b—
ILBEICRILFINRI/OZBRICT S

1. TR = LRICHESNTEN =T 23 VREEECIF AN—rN\—FT1 237 %
EIRL F 75

2. \—RETA4RIRXAVTAAVEERL, "ZEREZ>EID) v L. BEIC. YILFN
ZADHFEEZEEIRLET,

3. multipathziE&H L £ 75,
YaSTH 7T« RV DBR*v>ZzMia L. FRAABEAYILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ab0ae65 2 &), 4L
. LPEDIIBIRTOXNRT /INA RUZHRED T,

4, INZEI) I LT 1 VRAM=ILEZHFEITLET,

17.11.12 79574 T /Ny TIINFINRARAML—JLUNTA VR =)L
BFICTILTFINRIOZBMICT S

multipathd T—EId. Y XATLDA VXA M=)LEICBENICT VT4 FICBDEFHA,
DTF—FEVIE. YaSTN— T4 >3 FDVIFINADEREA TS aVEFEHETZEICEST
EEmTETXI,
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TOTA4 TNy TIINFNZAARL—=YLUNICH T 351 2 R b= ILEICRILFNRI/0%H
ST B3

1. TR = RICHESNTEN =T 3 VREEECIF AN—rN\—FT1 237 %
ERLET,

2. \—RETARIXAVTAAVEERL, "ZEREZ>EIZD) v L. BEIC. YILFN
DEEZEIRLET,

3. multipathZz & L £7,
YaSTH T« RV DBR* v >z L. FRAABEAIYILFNITNARZRRLET(/
dev/disk/by-id/dm-uuid-mpath-3600a0b80000f4593000012ae4ablae65 7R ), 1
B LEOWMEBIRTORRT/NA RIZHED EFT, T/NAZAD/INRLUUIDZEZTEHT
{T2EWV, BTREICRDET,

4, InEIZI)YILT A VA M=ILZHFTLET,

5. INTORENTT L. 1A=L TTB L, YaSTId. 77— bO—HBERODEE
AHZERR L. AT LBEBONV Y MU ERRLET, FilEZ20) v I LTH
U2 R%HRIEL. crl-Att-F5> 2L TOAVY—ILICT7EALET,

6. >V —J)LZERALT. /boot/grub/device.map Z 71 J/LDhdo T> kUIZ/Nw>T
INZADABDTNTWVWBHESHHRIL 9
I, AR N=ITIET T4 TNRENY S TNIDERSINBEVD THRET
ER

a. XOESICAALT L=FFTNARX%E /mtICYIELETD,

tux > sudo mount /dev/disk/by-id/UUID; part2 /mnt

BZIE RDESICANLT. IRTDT A2 MIDODWTTUFIA )T A=K
ML ET,

tux > sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt

b. ROLSICAALT. T—FrFNAL X% /mnt/boot IC¥ T FLET,
tux > sudo mount /dev/disk/by-id/UUID partl /mnt/boot

BIZIE. ROLSICAALT. IRTODIT AV MIDODWTTYFIA) T RA%E
ML XD,
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tux > sudo mount /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000f4593000012ae4ab0ae65 part2 /mnt/boot

c. /mnt/boot/grub/device.map Z 71 ILThdo T FUDINY I TINR%ERA >+
LTWBEHLESHMHIRIL. ROWTIHhZEITLET,

o PUOTAITNR: #EIINEHD FtHA, BODFIEEIARTRXF VS
L. ctrt-awt -F7> 2L TYaSTO S 70 wOREBICED. 1A =)L
ZHITLE T,
e NYVITINR: BEEZEL, 7—rO—4%EBA VA M=ILTINRELND
DX,
7. WO TV RUDBNY S TNRAERA Y NI 3581 REEZZEL. 7—hO—4%FH
AAM=ILLE T,

a. A>V—IL7OYT7+rT ROAYY RZASILEFT,
mount -o bind /dev /mnt/dev
mount -o bind /sys /mnt/sys

mount -o bind /proc /mnt/proc
chroot /mnt

b. >V —IJLT. multipath -11%X£17L. FOENEFzvI LT 797147

NRAZRDITET,
INY ST INRIZIE ghost 7 T DMFTWVWTWVWET,

c. /boot/grub/device.map Z7AILThdo T bV ET7IT4 TNRICEEL. B
BENBZHREFEL. 7717ILEZFHALE T,

d. ROAXRYRZANLT. T7—bO—4ZB VX L=ILLET,

grub-install /dev/disk/by-id/UUID partl /mnt/boot

BZIE RDESICANDLT, IRTDT A2 MIDODWTTUFIA )T A=K
ML ET,

grub-install /dev/disk/by-id/dm-uuid-
mpath-3600a0b80000T4593000012ae4ab0ae65 part2 /mnt/boot

e. ROOAX>RZASILET,

exit
umount /mnt/*
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umount /mnt

8. Ctrl-Alt —F7> LT, YaSTU S 70 vwIREBICED £7,

9. OKZZ v I LT AR —ILZzBEHLXT,

17.11.2 BEFIL— TN ZABETILFINRI/ODOFIL

1. LinuxZA > X b—JLL. 1DFEIFNRET I T4 TICLET, TONRE. N—T+
237 Tby-id> VRV IV ORI X SENBZNIDEE#HTT,

2. TR M—=)LBICER L7 /disk/disk/by-id N2 ZFERLTTFNA A EI TV RLE
ED

3. /etc/dracut.conf.d/10-mp.conf ZR< HMERL L T. XDITZEBML £ (FLiLDZFEH
ICERLTLIEETW),

force drivers+=" dm-multipath"

4, IBMZDIEE. dracut DEITHNIC. /etc/zipl.conf 771 ILZREL T zipl.conf A
Dby-pathiE#Z. /etc/fstab TERATNby-idERICEEL X7,

5. dracut -fZE{TL T, initrd I X—%2FHLE T
6. IBMZD5EIE. dracut DETHE. zipl ZETL X,

7. T—NZBEH LT,

17.11.3 L= bFNARDYILFI/INRI/ODEZRNL

multipath=off Z H—RJILOAX VR SAVICEBMLET, COEEIFYaSTOT—~O—4E
Ja—=ILTITS5 N TEEY, 7—bO—2 D1 > X k=)L > Kernel Parameters (7 —=
JLNTGA—=Z)DIBICHAE. MADII Y RSAVICNTXA—REEBMLET,

. L= TNAREIFICRELE T, OITRTDOTNA RFHEETNIEEA
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17.12 BiEYV 7 bz 7RAIDANILF/NXI/ODER

=

E

BAENICIE. TNATROIILFNRLBZRELTHS. ENSDTNARZY I NITT
RADTNAZADOAVHR— Y P LTERLTLIEE WV, VT U T 7RAIDT/NA ZDIER
BICTILFNZNIBZ BN L 2B, BEEEEFIC multipath Y —E X D& TDM-MPIOH —
EXDFIBTEeHHD £, £DHFEIE. TILF/NIBHARAIDICFERATEI AWK DIC
RZ2Fd, KEOFIEZFERATI . ITICFEELTWVWSY 7 U T 7RAIDICX L TTILF
INARIIBZRITTE T,

ez MOESHIZBEIEZ. VI I T7RAIDRDT/NA RICTILFINRNIBHRET S
MERHZHHD X,

o FRA VA= ELIETYTIL—RECN—Ta4>aZ > IRED—EBE LT #
LWY T o 7RAIDZERT BHEE

o YILFNRUMIBRAICHELEBD 2TeTNAREXYN—FTNARAEFRIEZARTELTY
7 T 7RAIDTERAT 35S

o FiLLWHBATZ R 2% H—/NIZEBMT 2D, £HIESANKRTR ML —=SH T X T L%
WET BT YRATLEKREL TS558

@ Note: Hite
LEDERBETIZ. V7 D T 7RAIDT /N1 X% /dev/mapper/mpath® (A—FRILICEK >
TEHMINETNA R EBELTWEY, /etc/multipath.conf 7 7))L T I1—
HILYRUKEBRICLTWS(Section 17.9,“1—H T LY B )& E 3552 0H
ECERH) CCEEELTVETD,
VI b T T7RADDTNA ZBDIEEIF. BITEEL T T,

1. ARV —ILZzRAETET,
FICHETROBRVLWRD, ComREFEAL T UBOX Ty 7 TIOAY Y RZAILFT T,

2. VI FITT7RADTNA ADRET T EINTUVED. FRIEERTHRDBE. T/ 1
RAZICROAR Y RZAALT. TNAREZT7IRIV ML, BLELET,

tux > sudo umount /dev/mapper/mpath@
tux > sudo mdadm --misc --stop /dev/mapper/mpath0

3. RDEKSICANLT. mMdF—ERZELELET,

tux > sudo systemctl stop mdmonitor
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4, XOATX YV REANTZZICED. multipathd T—E>V%ZkEEIL £ 9,

tux > systemctl start multipathd

5. WILFNRNEBH—EZXDRBE. V7 I 7RAIDODIAVER—2> T I/INA XD/
dev/disk/by-id 7« LI FUICU X R EINTWVWEIDE DN HESRLE T, ZOLWThh
DIREZITVWET,

e FNATRADBURREINTWS: T/N1 RAIC. TNA AR YN=TILFNZADTN
A4 2%&(/dev/dm-1 B EVANDT VR w o)W HBIET T,

e FNATRADBUIRINTUVEWL: XDOKLSICAALT. TNARXETSval.
BRETARZET. VILFNRRAY—ERICTNA A =2RHTEFT,

tux > sudo multipath -F
tux > sudo multipath -vO

CNT. T/NAZXH /dev/disk/by-id RICU R SN, TNARAYYN—TILF
NZADTNARBANDDYYR) IV F/FEEFT, RHzRLET,

lrwxrwxrwx 1 root root 10 2011-01-06 11:42 dm-uuid-
mpath-36006016088d014007e0d0d2213ecdf1l -> ../../dm-1

6. XDESICAHIL T, mdmonitor t—E XL RAIDT /N1 X =EBEE& L £ 7,

tux > sudo systemctl start mdmonitor

7. RDESICAALT. VI T 7RADDREZF TV I LET,

tux > sudo mdadm --detail /dev/mapper/mpath@

RAIDDOAVR—Y FTNA RIE. TDTNAAIYN—=TILFINZADTINA R%(/
dev/disk/by-id T« LI FJICTFNA RO VHR) w2 )2 LTURXRINTL
3) E—HIBIBELHDET,

8. IL—K(/)TNA R, FRIFFDODVWITNDDER(/var. /etc. /logZRE)HSANLIC
HD. T— b IBEDICRILFNIDBERIGE. initrd ZBEEL 95

tux > dracut -f --add-multipath
9. H—N\ZHEEHLT. EERNEZEAL X,

10. RADRXT—H2RZFT v I LT VI rTTT7RADTZLADN ILFNRTNAZXD
FICELKREINB 2R LET. UTFZANLTLIEEL,
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tux > sudo mdadm --detail /dev/mapper/mpath@

RiCHZRLE T

Number Major Minor RaidDevice State
0 253 0 0 active sync /dev/dm-0

1 253 1 1 active sync /dev/dm-1

2 253 2 2 active sync /dev/dm-2

@ Note: W ILF/INA T /N1 2 TOHOmdadmDfER
mdadm 'Y — L TlE. TNA XD/ —RNZATIFBL<. IDTTNARICTIERT B0
BABHD £, FEMICDOWVTIE. Section 17.4.3,“ZILF /)N AT /N4 ZAADMDADMD(E
F"&B8RLTLIETL,

17.13 YILFNIXT/NA X THOLM2DER

TILFNRERRHI. VY —IADTRTDONZIDBTNA YY) —DTNA R LTEEL
£9, T7AIWNETIE WWMIE. TNARY U —DREREDT/NA R LEICRILFINZATINA ZIN
HBIDESHZRERELET, WMHBRILFNRITNA RZRH TR E. EDOT/NA RIETILF
NZAOAVR—FR N THBEHBREIN, (BEBEABO>TVBR) TN RFERINET, FCA
EDOBEIXOIMETREESL D FEAD. /etc/lvm/lvm.conf THREEZZETIFF T, mul-
tipath_component_detectionZ0ICERE T D & LWMIETILFNIOYR—2 b FNAR
ZAXv2LET, lvmconfd T 7 2L DI M UIFRDEH D TI,

# By default, LVM2 will ignore devices used as component paths
# of device-mapper multipath devices.

# 1 enables; 0 disables.

multipath component detection = 1
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1714 RRANTZ0T714 R

17.14.1 FBRTNA XD F v > (BEFHAL)

CERADY AT LDRTILFNRIBAICHESINTS D, BHOSSANICR FL—C%ZEMT 3
WENDH 35S, rescan-scsi-bus.sh X7 U T EFEBLTHLLWT NI R Z x>
FTAREDTEEXT, 774 ETIE. CDORY) T MIARBRALUNSEFE TIRTDOHBA%R
AExv > LET, COOAVY RO—MBMABEXIE. ROKLSICBEDET,

tux > sudo rescan-scsi-bus.sh [options] [host [host ...]]

IFEAEDRA ML= TORTFATIE CORIVVTREF T arvaiEE LA THIE
BICKRITEINFE T, 27120 FHABEIE. ROA T a3 EIDULERIIHNELNHD X
o EEMICDUVTIE. rescan-scsi-bus.sh --help ZEITL T,

Warning: EMC PowerPathiRiE

EMC PowerPath RIETld. SCSINZXZRF* v VT BRHFRIC. ARL—FT1 VI T
LIZfIE 9 % rescan-scsi-bus.shA—F« T £TIFHBAR VA XU 7 %= {EH
LBWTLIZEE W, T7AILYRTLDBIET 2 rlaetZ#E T 5 7. EMCTI&. Lin-
uxFIEMC PowerPathOAR > A I Z a ZILICEREH SN TWVWBFIBICRKS L S5KOTWE
ED

XA -y ZFERAL T AT LZzHEEBETIC. TNAMXRZXFv LT VILFN
AAIBICERATEALSICLETD,

1. ANL=CHTORFLT RUADY—=I)ILEFRALTTNARZEDODY T, £DOTF7 Y
Y AFEHEREEEHF LT, LN ATLDFLWRA ML= T ORI TEDLSIC
LEd, sHHICOVWTIE. RADT a7 I)IL=EZEBRBLTLIETL,

2. IRTODE—=T v bZEXF v L TR MOEEZHRAN, LinuxA—RILDSCSIF T
ATLDIRILLAVICHLLWTINA RZEHTE T, mRIVV—ILOTFOY T+
T, ROESICATILET,

tux > sudo rescan-scsi-bus.sh

Ty R Ty AICELDTUE. T3> DINTA—2%EIBE L T rescan-scsi-bus.sh &
RITLABITNEASBRWVBEDLHD £9, SFMICDOLWTIE. rescan-scsi-bus.sh --
help ZBEB L T 2L,
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. systemd ¥ —FIITRF v OETRREZHER L XTI EERICOVWTIE. MEEAA

FJ . 8B17E TjournalctlsystemdZ v —FILDI T ] #BBLTLIEETWV), KK
aAVV—=ILo7Aa>y7 T, ROLSICAHNLET,

tux > sudo journalctl -r

COIXYFRIF. O DRBDITZ2RRLET, RICHAZRLED

tux > sudo journalctl -r

Feb 14 01:03 kernel: SCSI device sde: 81920000

Feb 14 01:03 kernel: SCSI device sdf: 81920000

Feb 14 01:03 multipathd: sde: path checker registered

Feb 14 01:03 multipathd: sdf: path checker registered

Feb 14 01:03 multipathd: mpath4: event checker started

Feb 14 01:03 multipathd: mpath5: event checker started

Feb 14 01:03:multipathd: mpath4: remaining active paths: 1
Feb 14 01:03 multipathd: mpath5: remaining active paths: 1
[...]

. BIDRFIEZZEDIRL. FILWTFNA RISEH L TWLWABLinuxs X7 L EDOMODOHBAY

ATZ2ZN LT NZAZEMLET,

multipath J< > R%ERE{TL T. DM-MPIOSRERD T /N1 A% BH L £9, Ixkd>
V=IlDZFOYFrT. ROLSICAHDLET,

tux > sudo multipath

CNT HLOTFNA REILFNARLERICRETET £,

17142 N—Ta a2 I NIHFHRTNAADIE v V(B
EE L)

AEOHIZFERAL T, FICEMLAETILFNIALUNZBEE R L THRELE T,
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Warning: EMC PowerPathIRi&

EMC PowerPathIRIETld. SCSINZXZXF v VT BRHBHIC. ARXL—T1 VIR T
LIZfHE 9 % rescan-scsi-bus.shaA—F 1 U Fo £/IFHBAR Y X XU 1) 7 %= fER
LBWTLEET W, T7AMI AT LDRIET 2008z T 57, EMCTId. Lin-
uxFIEMC PowerPathO AR > A X Z a7 ILICEEH SN TV B FIBICRS K SKHTWLZE
ED
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1. BRIV —IILERET

2. IRTODE—T v bEZIAFX v LTHRIAMNDODEEZFAN. Linuxh—=JLDSCSIHT>
ATLDIRILLAVIZCFLWTINA A EZR#HSEZXT, Iwka>V—LoXO> 7k~
T, ROELSICAALET,

tux > rescan-scsi-bus.sh

Ty R Ty AACELDTUE T3> DINTA—2%EISE L T rescan-scsi-bus.sh &
RITLABTNUIASBRVBEDHD £9, FMICDLWTIE. rescan-scsi-bus.sh --
help ZBEB L T 2L,

3. ROELSICAALT. TNAADRBHEINTVWBR (U TICFHFLWEA LRRZ Y TH
FVWTWVWBEHQESHERE)ZERL X,

tux > 1s -1rt /dev/dm-*

RDESICASIL T, /dev/disk/by-id RDTNA AZHRITZHTEET,

tux > 1s -1 /dev/disk/by-id/

4. XOELSICAALT. FILLWFNA ZPAOTICRRINZ e =#ERLE T,

tux > sudo journalctl -r

5. T¥AMIFA4ET. TNAROFLWVWIA ) FRAEE%E /etc/multipath.conf 7 7
AILIZIBINL £ (data vol3 7R E),
7= ZIE. UUIDA' 36006016088d014006e98a7a94a85dbll THNIEX. ROEEHEITL)
9,

defaults {
user friendly names yes
}
multipaths {
multipath {
wwid 36006016088d014006e98a7a94a85db11
alias data vol3
}
}

6. RODANT. TNARDN—=T4>a>T—TILZERLET,

tux > fdisk /dev/disk/by-id/dm-uuid-mpath-<UUID>
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10.

11.

12.

13.

UUID%Z 7 /N1 XDWWID(36006016088d014006e98a7a94a85db11 7% ) CE I X £
ER

. RDESICAILT, udeve FUAHLET,

tux > sudo echo 'add' > /sys/block/DM DEVICE/uevent

fceZiE. dm-8 EON—FT4 > a VI LT TNARAIYN—FTNARAZERKT S
ICldF. MOESICAALET,

tux > sudo echo 'add' > /sys/block/dm-8/uevent

. 7/\1 X /dev/disk/by-id/dm-uuid-mpath-UUID partN EICT 7ML R T L%

ERLET, BERIZ T 7N RATLICRLE T, CDHICmkfs.btrfs mkf-
s.ext3. mkfs.extd. F7clEmkfs.xFs DVLITNHA DAY REFEHTET XY, FFMIC
DVWTIE. ENETNDIYZaT7IR—DZBRBL T TV, UUID partNZ. EED
UUIDB LU N—T+ > 3 >&ES(36006016088d014006e98a7a94a85db11_partl7i¥)
TEIHZIET,

ROARYBZANANLT FHILWA=T02a3>DINILZERL F T,

tux > sudo tune2fs -L LABELNAME /dev/disk/by-id/dm-uuid-UUID partN

UUID partN%. REOUUDE LUV/N—FTa >3 VES
(36006016088d014006e98a7a94a85db11l_partlZa &) TEI#EX £9, LABELNAME (&
TFAHADINILICRZTLZE L,

RDAST. DM-MPIOZBREL T, TV T7RZHZHRAEEXT,

tux > sudo multipathd -k'reconfigure'

MRDANIT. TNA XD multipathd ICK > TR INTWVWB e ZHEEL X9,
tux > sudo multipath -11

TEFARNIFTART. Jetc/fstab T 7AILICYTO ORIV M) ZEBMLED,
CORETIE. BIOFIETER LI 7 RIF. £72 /dev/disk/by-label T+ L&
RUICHDET, TR RU% /dev/dm-9 /N RITEBM L 725, REIOBIEDH]
IS NV RIV M) ZRODESICEELF T,

LABEL=LABELNAME

ROVERAVPELTERTETA LI MUZERL. TNA X2V BLET,
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17.14.3 TILFINRI/ORT—HRZADERT

JILFNRIODRT—RR=ZIT)TBL. JIVFNAIY TOREDAT—EZINHENE
nx9,

multipath -1 A 7> a3 EFERTZIE. NAF v HHRBICEITINERTORT/NI
AT—RANKRREINET, L. NAFzvHIEEITEINEEA.

multipath -l A 7> a3V EERATI . NXFTvAHRRITIN. NRBERHIEFIN.
BRI REORT—R2ABHRHARRINET, COAX Y RIF. BICNZART—E XDRH
BlRZzRTLET,

tux > sudo multipath -11
3600601607cf30e00184589a37a31d911
[size=127 GB][features="0"][hwhandler="1 emc"]

\_ round-robin 0 [active][first]
\_ 1:0:1:2 sdav 66:240 [ready ][active]
\_ 0:0:1:2 sdr 65:16 [ready ][active]
\_ round-robin 0 [enabled]

\_ 1:0:0:2 sdag 66:0 [ready ][active]
\_ 0:0:0:2 sdc 8:32 [ready ][active]

FTINARAZEIC. TNAADID. 14X, #Ee. BLUN—RITT 7N\ RSIHBRRINZE
ER

TINA ZAAND/INRE. BEIWNIC. 7N\ ABEEICBEEIIIL—Te LTI —FbEnx
o —EBIC1IDOBEEITIN—TIEIDBTOT1 TICBDES, 7O9T17 /7074 TBED
Sa. INTONZADNELECTIN—FICBLEY, 7OT74 /Ny TRBEDBE. Ny T
NZIFREDEBFTEI I —FICBLFT,

TJIN—=TFT Il ROBBHARREINE T,

e SUYRAOEYVARBY, JIL—TAHATOI/OBEODBICFERINDZIZATrSa—-)>T
RS —

o JIN—=THT7 0T« Th. EHH. FIEBEDH
° RPD(BEEDROEWV)IIL—THESH
e JIL—TARICEEND /IR
NZAT LIS, ROBHEAIKRREINE T,
® HOST:BUS:TARGET:LUN & L TOYIET KL X(1:0:1:272 &)

o TINAR/—R %&(sdar )
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¢ Xy —=/RAFT—&ES

e TNARDAT—HR

17.144 I Z>—Il%->I/ODEE

queue_if_no_pathz=BMICT B & T, IRTONITRBICEELNEE LIHEIE. 1/0
EEXI—ICBRTDELDIC. VILFNRNEBZRETIHELRHZ3hH LNEFEA. REL
THEIBVE, IRTONRICEENEET S LI/0HTICKBRLTLEVWET, RF1
N HBA. X737 7 TV Y IICRTUTRIS—DFEELIZCWVWS O FH DA TIE. #0156
DIS—TIRTDNZADEDLNBI/0Z TR THFETIICAN. T5—% EAICTONT—
FLABEWKSIZ. DM-MPIOZEREL TLET LY,
RIVFINATINA A% T T AR THERT 3%551E. queue_if_no_pathzZB\EHICTBZZ M T
TET, UKD I/ODFa—ICABZRDDIC. NADBIZ—IZ%AD. £DI/0TZ—HT
ZAAL—FLTISREVY—ZADT = IILA—N—%5|FEI LT,

7=72 L. queue_if _no_pathxBMICT B . NAHEELEWVED. I/0OBVWDEFTHFa—
ICEFEZLICBRZDT. multipathd BETHTH D, > F I FICBEN BRI ZHTHERL
TLIEE W, BRLTHELIRVE., BEFHTZET. FEFa—0RbODICFEFHTTI -
F—=—N—ICRTET. EEEZITI-VILFNITNA XA TI/ODERICELET ZAREMEL H D
9,

SHIAZT AT BICIE:

1. ARV —ILZRAETET,

2. ROEKSICANLT. TNARIOICEAL T 7 =LA —N—DRHODICFEITHINIE
270714 7ICLETD,

tux > sudo dmsetup message DEVICE ID O queue if no path

DEVICE ID ZRBDT/NA ADIDICEZTHRZ Y, EOFEI2ERL. €I 2IEHRD
MEBTRVWEEIFERAINE T,
T ZIE RDKSICANLFT,

tux > sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 queue if no path

3. TOLSICAHLT. TNTLRI/ODT T —ILA—N—ICED £7,

tux > sudo dmsetup message DEVICE ID 0 fail if no path

COARYERICED, TeEBIC. FBITIICASTEIRTDI/ON TS —ICHBD FTo
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DEVICE ID ZREDT/NA ADIDICBEZTHR I, FAIZIF. RDELIICAHL T TR

TOT Y MMIDODVWTTYFIA )T RZEMCLET,
tux > sudo dmsetup message 3600601607cf30e00184589a37a31d911 0 fail if no path

FEIT9ADI0Z I RTONRD IS —ICHBZ T IARBICKET BICIE:

1. BRIV —ILERTET,
/etc/multipath.conf 77N %ETF A I T4 XA THTET,

2,
3. defaultsto > a > e ZDRACENEIEIAY MELEE. ID K ST default fea-
tures REZEBML £7,
defaults {
default features "1 queue if no_path"
}
4, /etc/multipath.conf 7 71 ILDEEHE. dracut -fZETL T ATLLEICini-
trd ZBER L TH' 5. BEBL TEERBZEMLET,
5. TNAR0DT =LA —N—ICRBER TE5. RDESICAHLET,

tux > sudo dmsetup message MAPNAME 0 fail if no_path
MAPNAME ZZEHT/NA ZADIY TENTITA VT REFIET N AIDICBSTHBZ F

T, BOIEEIRZRL. EORBHRIMVETRVWE SICEATNE T,
COOATVRICED., BFBETHTHEFOIARTDI/ONT S —HD, T5—HMEY

HLAI7Z U= avic7Zanysy—rLE S,

17.14.5 1=1EL T:I/OGD%ZE‘H%
ITARTNZADERFICTS RO, IJODFEITIICA>TELELTWEBEIE. XOTO
=y EERITLED,

1. k> Y—ILo7O>Y 7T, XOOAIVEEANLE T,

tux > sudo dmsetup message MAPNAME 0 fail if no path
MAPNAME Z T /N1 ADIELWTFNA AIDFFIR Yy TEINTcITA ) 7 AL TESIHAF

9o BEOlEtEIR%ZERL. CIVRBHRAMMVETRVWEZICERAINE T,
COOAXYRICED. FBETHTRHREPFOIARTDI/ONTS— B D, T5—HMEY

HLBI7Z O r—axvic7Zany—rLEd,
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2. RDAR Y FZANLT. HFBIMNZBUOT7 971 TICLED

tux > sudo dmsetup message MAPNAME 0 queue if no path

17.146 IBMZFNAZXADT 7 #)L FRE

IBMZT/NA ZADTILFNZAIBICEAT 2T A M ZEMELTFER. dev loss tmo/NTX—&
%infinity (2147483647)IC. fast _io fail tmo/NTX—R % SMIIRETRZHELNHBD &
LD ELT IBMZTNA A%ZFERLTWBI5EIE. /etc/multipath.conf 771 IILZZE
BELT. EBZROELSIEELET,

defaults {
dev_loss tmo 2147483647
fast io fail tmo 5

}

dev loss tmo /NTAX—RIE. WILFNR) DV IICRRDIY—F >IN ENBZ EFTOMNEHE

RELET, NRICEEDRREELIS. FONIXDREDI/ODNEBLET, 774/ MMEIF
FRTZTNARARSANICE>TELRBDEY, FSANORBRA LT D LAY BIC

& EZEOO)ICKREL X9, Tinfinity) (2147483647)ICRRET A EHTEFEXT, NIl
& D, mKREN214748364TF#(68F)ICERESINE T,

fast_io fail tmo/NTX—&IX. UV IREZRE LIIBEIC. I/OHWKRKT 2 X TORHE
RIEZRELEF T, FIA/NICERZELLI/OIEKERLET, 7OV I LicFa—IlI/0WH 25
&l 1/0ld dev loss tmo TIEESINIREMBBT S EXTIFERKET. Fa—DT7OvY

MR EINE T,

/etc/multipath.conf 7 7 M IILEZEBELIHE. TOEERBIF. TILFNIAT Y T2 EH
IBFT. F£/ldmultipathd 7 —E > Z BiCH)(systemctl restart multipathd)d 3 £ T
BRAINEFE A

17.147 NetAppF /N1 R TOTILF ISR DEFH

NetAppT /N1 A TYILFNRZFERT 3155 1E. /etc/multipath.conf 7 7 1L TRDER
EETOCCHEHERELET,

* NetApp7 N RUSH LTI O—NILIC. RONFA—=RICT T AL MEZRET %o

max_fds max
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queue without daemon no

e N—RIxT7T—TILAT. NetAppT /N1 RICH T BRDINTX—RIZT T+ MEZ
HET Bo
dev_loss tmo infinity

fast io fail tmo 5
features "3 queue if no path pg init retries 50"

17.14.8 <ILFINZATINA X TD--noflushdfEA

RILFINRATNAZALETRITITZHEEIE. 723> --noflushZ WS FERTIHNENHD

£7,

e ziE. 7= O—FRZIT5 ATV FETIE. IILFNARNROSBERIAHBERD

T. BRFIC --noflushF 73> FEHALT. o TWBI/0N 7Ty adnBunkSIic
LFxd,

load
resume --noflush

17.149 JL—bFFTNAZADBTILFNIDIZGEDSANZ A LT D k
T

TILFINZATFNA R =R (/) DB B AT LIE. TRTONRICEEHIFEEL. FNAE5D
NZDDZT LD SHIBRENB & BLETBIEHHDEFY, ThiF. ARL—IHTIRTFT
L(77ANFYRILARL=JTLARBRE)D S dev loss tmo X1 LT T L EZETEIH S
T,

SRATLTNAZDRIVFNRZEA L TRESN. YILF/NAD no_path_retry FEH
TIT4THBEIE. ARL—=SH T XF LD dev loss tmoSREEXBEZEL T, IAN
TONRRDBR IV TBFTVATTNAZDEREINBVWKLSICTIHERHD I, de-
v_loss tmofE% Y ILF/NADno_path retryfREULEICTZ %@ BEDHLEFT,
ARL—=H T RTF LD dev los tmo DR EIZ. RDEED T,

<dev_loss_tmo> = <no_path retry> * <polling interval>

TILFINREIZDWTIE. ROEBRHBERHINE T,
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° no_path_retry &, NABRONICEABREINTABADF 2 -V IIMELEETNZ X
TOXYIWFNIABRAOBFITH T,

* polling intervalld. /NwFF v OREIRFENM) T,

N5DETILFINZEIE. /etc/multipath.confIRIBRE T 7 TILDSRETINEHLDH
D £9, FFHICDOWVTIL. Section 17.6, “/etc/multipath.conf Filed{ERL 7o |FEE" 2 BB L
TLIEEL,

17.15 MPIOD S TN a—FTa4 >0

AIETIE. MPIOICRT AW DO DEIHIDMEEE. EX SN RFERICOWVWTEHAEAL £
ER

17.15.1 NILFINRT/INA ZANDGRUB2D 1 > X k=)L

BtrfsZ R L 7c L 7~ BIOSS X 7 LA TlE. FFAID ARV -8 grub2-install BT B ATEE
MHHDET, CNEMIETBICIE. /boot/grub2/SUBDIR/ B TR 1) 2 — LD FHAEZ(rw)
E—FTYIORENBLDICLTLIEEL, SUBDIR I x86 64-efi 7cld i386-pcICTE
x£9,

17.15.2 TILFINZADBENLEIZE. 7— FEFICOITLDERT L
TEE2> > II)LPEFTS

T—=bhRICSRATLPERT LTERDIUDER L. ROLSBRAYE—IHRTFEINET,

[ OK ] Listening on multipathd control socket.
Starting Device-Mapper Multipath Device Controller...
[ OK ] Listening on Device-mapper event daemon FIFOs.
Starting Device-mapper event daemon...
Expecting device dev-disk-by\x2duuid-34be48b2\x2dc21...32dd9.device...
Expecting device dev-sda2.device...
[ OK ] Listening on udev Kernel Socket.
[ OK ] Listening on udev Control Socket.
Starting udev Coldplug all Devices...
Expecting device dev-disk-by\x2duuid-1172afe0\x2d63c...5d0a7.device...
Expecting device dev-disk-by\x2duuid-c4a3dlde\x2d4dc...ef77d.device...
[ OK ] Started Create list of required static device nodes ...current kernel.
Starting Create static device nodes in /dev...
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[*
[*

0K 1 Started Collect Read-Ahead Data.
OK ] Started Device-mapper event daemon.
OK ] Started udev Coldplug all Devices.

Starting udev Wait for Complete Device Initialization...

0K ] Started Replay Read-Ahead Data.

Starting Load Kernel Modules...
Starting Remount Root and Kernel File Systems...

OK ] Started Create static devices

] (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1min 30s)
] (1 of 4) A start job is running for dev-disk-by\x2du...(7s / 1min 30s)

Timed out waiting for device dev-disk-by\x2duuid-c4a...cfef77d.device.
[DEPEND] Dependency failed for /opt.

[DEPEND] Dependency failed for Local File Systems.

[DEPEND] Dependency failed for Postfix Mail Transport Agent.

Welcome to emergency shell

Give root password for maintenance

(or press Control-D to continue):

COBEIFRDINATHELE T,

o TILFINZADBMBIZEIC. IERILFNRIL— T 7AW RT LTSy o 1) XML

INTLEWES, SFMICDWLWTIE. Procedure 17.1,“B2 > 1)L T 74 ILY 2T LD
TZ5w ) ZME%=BBLTLIETL

o IINFNARIN—FTF7AINI AT LEEFEDOAT LT, initrd ZBEEEETICTILFIN

X BM/EMCLTBE. SEMICDWTIE. Procedure 17.2, “822 > T )L: initrd D E
BREEZBBRLTETV

* Network Attached Storage E YWILFNIADBBEW RS AT LT, initrd ICRYy bT—7

A ML= RSANDEWVEE,

PROCEDURE17.1: 22 TIL: TP AL ATLDT v I )X ME
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CDEEIF. L—F T 7ML AT LDRRILFNZALEICBEWVICEDD DS T TILFIN

ADNEMCHE > TVWBBRICHWETY, COLSBREY M7y TDHE. YILFNRIE
T ZAMETNTUVWEVWIRTOTNA RIS LTNREZERELELSELET,
W=bT 7AW RATLDH DT NA RSB T Y FENTVWBTEHTILF/INZTIE
TOEATES., INHERBORRAICED XY, CORIEZEBETBICIE. /etc/mul-
tipath.conf TIL—rTNAREZTSYIUIXMELT. YILFNRZELLEKREL F
ED

22 /)l Tmultipath -v2ZE1TL. L= T 7ML RTLDTNA ZAEZFELE
_g-o k_.o)l%:él:%\ /ka)ctjétljjjb\?—%ﬂ_\k.nij—o

RIUVFNZIDEMEIZE. T— bRICOZT LD T LTRSS TIHEST
3 SLES 15 SP2



root # multipath -v2
Dec 18 10:10:03 | 3600508b1001030343841423043300400: ignoring map

| ~: DEDOXFIH. TZ7v o)X MEICHERWWIDTY,
2. /etc/multipath.conf ZEWVWTIUATZEML £,

blacklist {
wwid "WwWwWID"

}

WWWID (. BIOFIETEIFL/IDICESZ R £9, FEMICDOULTIE. Section 17.8, “IE
CILFINZATNAZDTZ w0 2 M #BBLTLLIEIWL,

3. crt-o> ZHL. BRI TN ZRTLTY—NZBEFLEXT,

PROCEDURE 17.2: &> x)L: initrd DEIEE
COEEIE. [RILFNIXDORE] (BHELIFEN) D initrd P X T LDBTEAES
BEICHNETY, BETDICIE. initrd ZBHEELE I,

1. YATFLTYILFNRD TEM] ICE->TWVWBES. XOOAY Y REFEAL. YILFN
2 R—bZIEEL Tinitrdz BEEL 9,

tux > dracut --force --add multipath

SRATFLTRILFINZD TESD) ICHE->TUVWBIEE. XOOATYY REFEAL. YILF/N
AYR—r%ZIEE L Tinitrd=B#EEL £ 95

tux > dracut --force -o multipath

2, crl-0> ZHL, BRI ILZRTLTY—NZBEBLE T,

PROCEDURE 17.3: 22> x)L: initrd DEHEE
C DIEIEIE. initrdiCNetwork Attached Storage 7 7 XD RSA NDBEEFNTULA
WIEBICHETY, Tt RIE. YILFNRZREETICOATLEZEA VA M=ILLTE
B BN— R T7ZBMELIIRKRITIBEREDNZELET,

1. REBERSAN\%ET7a)l/etc/dracut.conf.d/01-dist.conf NDZEH force dri-
vers ICBMLE Y, 7t zld. PXFLIChpsa RSANTT7ZI7EATNBRAIDOY +

A—ZHHD. qla23xx KR ZANTT7 72X EN3Qlogica> bO—JIZRILFINRT
NAZDBEREINTVWBIERIE. RDKSBIY MIICBRDET,

force _drivers+="hpsa qla23xx"

RILFINZADEMRIZE. T— bEICOXT LA T LTERY TILHESHT
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2. XOOAX YV REFEALTinitrd ZBHEBEL 7,

tux > dracut -f --add-multipath

3. Y R T—O XML —C0EGICKBMLISBEICY AT LANBREE-—RTIT—FLAWL
KDICT B, /etc/fstab DRI FJICYT Y MA TS 3> netdev ZiBINT 3
CCZHEHLET,

4, cri-o> 2L, BRI ZRTLTY—NZBEBLE T,

17.15.3 <ILF/INRO0.4.9UBEANDEFRIC. ERIT /N1 X Dprio
EREDNKRT B

N—=23 2 049D ILFINRY —ILTIE. /etc/multipath.conf 7 71 )LD de-
faults{} o> a>Ffilddevices{} EI>a>DpriokEEZFRALET, F—7—

K prioA. multipath{) £ > 3> DERID multipaths EFRICIEE S NHBEIT. BEROD
SHEICEMBAINET,

TILFINRY—)L0.4.8Tld. multipaths{) £ 3 > DERID multipath EERDpriosk
TE T, defaults{} ¥7clddevices{} I >a>DprioREXLEZTITB_ENTETFEL
TCo

17.15.4 multipath-tools-0.4.9UPEANDEFHEIC. 5IH=EHS
priosRENKT 3

multipath-tools-0.4.8 5 multipath-tools-0.4.9ICEH TR L. 5IHEREE T

% Prioritizerd3f&. /etc/multipath.conf 7 71 JLAAD prio sREIENF T, multi-
path-tools-0.4.9Tl&. Prioritizer®IEE(ICIE prio F—T— RAMEDLN. 5IHEVEL T3
Prioritizer18EICI&. prio args ¥F—T— RHMEOLNE T, CNFETIE. Prioritizer& #md
VT ND. AL priofTTIEELTWLWE LT

fe & Z1E. multipath-tools-0.4.8Tld. RD{TZ{ER L TPrioritizer ZM5|8%zE L1TTHE
ELTWE LT

prio "weightedpath hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

multipath-tools-0.4. 9L EANDEFHZRIE. COOAX VR EFERTIEIT—ICHEDEFT, X
=0 TICRLE T,

<Month day hh:mm:ss> | Prioritizer 'weightedpath hbtl [1,3]:.:.+:.+ 260

255 NILFINR0AUBEADEFHRIC. EF)T /N1 X DpriosREMKKY B SLES 15 SP2



[0,2]:.:.4:.+ 20" not found in /1ib64/multipath

COBBEERT BICIE. TEFARITa X T, /etc/multipath.conf 7 71 )LD prio T
#ZBLEY, 220D1T%EML T, priofTICPrioritizerZ8E L. €D FDprio_args {TIC
Prioritizer®d3 |8 ZziEE L £ 95

prio "weightedpath"
prio_args "hbtl [1,3]:.:.+:.+ 260 [0,2]:.:.+:.+ 20"

sudo systemctl restart multipathd Z321TL Tmultipathd T—EV = HBEHL. BFE%
BMLET,

17.155 #HEMiEHREFFa2 X2k

SUSE Linux Enterprise Server® X L F /N XI/ODED b S TV a—FT1 > JI2DWT
&, SUSEF L wIR—RICHB. ROTID (FEMIBEHRFF a2 X2 MZEBRLTLEEL,

e Using LVM on local and SAN attached devices (https://www.suse.com/support/kb/
doc.php?id=3617600) <

e Using LVM on Multipath (DM MPIO) Devices (https://www.suse.com/support/kb/
doc.php?id=7007498) <

e HOWTO: Add, Resize and Remove LUN without restarting SLES (https://
www.suse.com/support/kb/doc.php?id=7009660) 2
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18 NFSVAETO7 7t XD X ~DEE

LinuxiZld. 32—, JIL—7F. BLUVZDM(ugo )it T 2BEEEBFTEHIAH. EFAH. H
KUORT(rwx)DETSTULED. ACL(T77EREEH) X R DE—IZEIHD FHA. &

D EHEHDAFIEDA LS 3 >D1DIDraft POSIXACLA'H D £9, 7=72L. TNS5DACL
I&. POSIXICK » TIERICEBEL SN EHD FHEA. HS51DIF. NFSVARY T —7
T7AIWN AT LO—EE L TEHETSNT=NFSVAACLT Y, NFSv4ACLIZ. LinuxE®DPOSIX
> 27 L Microsoft Windows EDWIN32S X 7 ARICEY) A B ZiRHEIT 2 2B E
LTWET,

NFSv4 ACLI&. Draft POSIXACLZIEL K RETEF3IFL+DTIFBWLWD T, NFSVAU 517
YERADACL7 72 ZADIY Y EVTIFEASNTUVEREA(setfacl DFERA% ),
NFSvAD{ERAEFIE. Draft POSIXACLIEZTZa L —> 3> TEREHATEI. NFSVAACL%E
BEFERITIHBENRHD I, DED. setfacl ZNFSVITEMES AN S, NFSVATENE
TEBZZCIETEEE A NFSVAACLENFSVAT 7ML AT LTERTE3LSICT 31
8. SUSE Linux Enterprise ServerTl&. XD 7 71 I %ZEEL nfsd-acl-tools N\ —%
RELTVWETD,

® nfs4-getfacl
® nfs4-setfacl

e pfs4-editacl

NS DHEIE. NFSVAACLEZIREES K UEFE T 3 getfacl H & U setfacl EIZIXFEHKT

To CNHEDOAXYRIE. NFSH—=NEDT 71 AT LDINFSVAACLZ Z2ICHR—FL
TVWRBBICOFBEM T, T—NICL>THRINBZFIRIG. 75172 FTEITINTVS
N5 7OT 5 LICEE%R 5 X, ACE (Access Control Entries) D—E8D4FEDEAEHE
BRI EhHD £7,

T ZAR—FTONFSH—/NIINFSARY 2 —LZO—AILICI IV TR idHR—rSHN
TWEEA.

ENNTEER
SEHRIC DUV TIE. Introduction to NFSv4 ACLs (http://wiki.linux-nfs.org/wiki/index.php/
ACLs#Introduction_to NFSv4 ACLs 2)&ZBB L TLEELY,
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A GNUFBEFEEZENE
Z DFERICIZ. GNU Free Documentation
License/N\—2 3 V128 EFNTUVLE T,

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth
Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute
verbatim copies of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or non-commercially. Secondarily, this License preserves
for the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.

We have designed this License to use it for manuals for free software, because
free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is
not limited to software manuals; it can be used for any textual work, regardless of
subject matter or whether it is published as a printed book. We recommend this
License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms
of this License. Such a notice grants a world-wide, royalty-free license, unlimited
in duration, to use that work under the conditions stated herein. The "Document",
below, refers to any such manual or work. Any member of the public is a licensee,
and is addressed as "you". You accept the license if you copy, modify or distribute
the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or authors
of the Document to the Document's overall subject (or to related matters) and
contains nothing that could fall directly within that overall subject. (Thus, if

the Document is in part a textbook of mathematics, a Secondary Section may

not explain any mathematics.) The relationship could be a matter of historical
connection with the subject or with related matters, or of legal, commercial,
philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant. The
Document may contain zero Invariant Sections. If the Document does not identify
any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input to
text formatters or for automatic translation to a variety of formats suitable for
input to text formatters. A copy made in an otherwise Transparent file format
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whose markup, or absence of markup, has been arranged to thwart or discourage
subsequent modification by readers is not Transparent. An image format is

not Transparent if used for any substantial amount of text. A copy that is not
"Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats include
PNG, XCF and JPG. Opaque formats include proprietary formats that can be read
and edited only by proprietary word processors, SGML or XML for which the DTD
and/or processing tools are not generally available, and the machine-generated
HTML, PostScript or PDF produced by some word processors for output purposes
only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

Asection "Entitled XYZ" means a named subunit of the Document whose

title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section name
mentioned below, such as "Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify the
Document means that it remains a section "Entitled XYZ" according to this
definition.

The Document may include Warranty Disclaimers next to the notice which
states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers
may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or non-commercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in

all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may accept
compensation in exchange for copies. If you distribute a large enough number of
copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's license
notice requires Cover Texts, you must enclose the copies in covers that carry,
clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover,

and Back-Cover Texts on the back cover. Both covers must also clearly and legibly
identify you as the publisher of these copies. The front cover must present the full
title with all words of the title equally prominent and visible. You may add other
material on the covers in addition. Copying with changes limited to the covers, as
long as they preserve the title of the Document and satisfy these conditions, can
be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than
100, you must either include a machine-readable Transparent copy along with
each Opaque copy, or state in or with each Opaque copy a computer-network
location from which the general network-using public has access to download
using public-standard network protocols a complete Transparent copy of the
Document, free of added material. If you use the latter option, you must take
reasonably prudent steps, when you begin distribution of Opaque copies in
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quantity, to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute an Opaque
copy (directly or through your agents or retailers) of that edition to the public.
Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role

of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things in
the Modified Version:

A. Useinthe Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. Liston the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all
of its principal authors, if it has fewer than five), unless they release you
from this requirement.

C. State onthe Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include,immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of
this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to
it an item stating at least the title, year, new authors, and publisher of
the Modified Version as given on the Title Page. If there is no section
Entitled "History" in the Document, create one stating the title, year,
authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/
or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in
their text and in their titles. Section numbers or the equivalent are not
considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices
that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections
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as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing
but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage
of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the
Modified Version. Only one passage of Front-Cover Text and one of Back-Cover
Text may be added by (or through arrangements made by) any one entity. If the
Document already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all
of the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.

The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make the
title of each such section unique by adding at the end of it, in parentheses, the
name of the original author or publisher of that section if known, or else a unique
number. Make the same adjustment to the section titles in the list of Invariant
Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the
various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License

in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of
the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what

the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate,
the Document's Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is in
electronic form. Otherwise they must appear on printed covers that bracket the
whole aggregate.
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8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include a
translation of this License, and all the license notices in the Document, and any
Warranty Disclaimers, provided that you also include the original English version
of this License and the original versions of those notices and disclaimers. In case
of a disagreement between the translation and the original version of this License
or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or
"History", the requirement (section 4) to Preserve its Title (section 1) will typically
require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long
as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in
spirit to the present version, but may differ in detail to address new problems or
concerns. See http://www.gnu.org/copyleft/a.

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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