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# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
= 3308789 sdco 69:192 active ready running
|- 3:0:8:9 sddi 71:0 active ready running
|- 14:0:8:9 sdjg 65:320 active ready running
- 14:0:7:9 sdiw 8:256 active ready running
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# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 3:0:3:0 sdd 8:48 active ready running
| |- 3:0:4:0 sdx 65:112 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:2:0 sdfk 130:96 active ready running
- 14:0:5:0 sdgz 132:240 active ready running
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‘multipath.conf WILFNRT—EVERENTBICIF. T77MIUDEELTVIHERHD XS
o COTFANDFELAHVGEIE. IV FZ2ERALTEOLONA T 7ML ZERNTEET
“touch /etc/multipath.conf’s
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# systemctl enable multipathd
# systemctl start multipathd
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IF. ROEX%Z 7 7A4ILISENML "multipath.conf. <Devld>%[ENT 2T /N1 AODWWIDXFFICEEF
X EY,

blacklist {
wwid <DevId>
devnode "” (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0=-9]*"
devnode "“hd[a-z]"

devnode ""“cciss.*"
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/lib/udev/scsi id -gud /dev/sda

360030057024d0730239134810c0cb833

‘sda’ld. TV I U MIEMYTSO0—AISCSIT+ XU TT,

2 ZEMLEIT WWID TSI IVRAMDARZUHIZ /ete/multipath.conf &

blacklist {
wwid 360030057024d0730239134810c0cb833
devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"
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detect_prio [E L
DEV_DETION_TMO "R "
TTAINYY BB
fast_io_fail_TMO 5.

DI&ERE "2 pg_init_retries 50"
flush_on_last del (&Y
hardware_handler 0
INZADBEFTHRL *a—
path_checker T “tur”
path_grouping_policy I group_by_prio J



INTX—A& ERIE

path_selector "service-time 0"
polling _interval (K—1 > RkE) 3.

Prio ONTAP
7047 LUN. *
retain_attached _hw_handler =AW
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defaults {
path checker readsector(
no path retry fail

}

devices {

device {
vendor "NETAPP "
product "LUN.*"
no _path retry queue
path checker tur

}

}
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NetApp Tld. Linux Unified Host Utilities®D - > X b —)LZ R R L TWETH. BBETIEHD FHA, 1—
T4 1) 7«4 Tl Linux R FOREIFEEINEF A, BEEENELEL. XY NTFTYTOHIARZI—HR
— ;AR EICEHTABEHRENETETELIICHEDET,

Linux Unified Host UtilitieshIRTE1 Y X b—=ILEINTWBIEEIE. BRFN—2aic7y I L—R33HhH
BRLTHRDFIBICR O TEREFN—arvEA VYA M=ILLET,
FIi&

1. h5. 32 Ew kF7ld 64 £ bD Linux Unified Host Utilites ¥V 7 b D = 7 N\wir—S% Ao >O—R
LET "Ry b7y THR=bHA R ARIMMIERLET,

2 YTz TNY =AYV AR=ILLET,
[ rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 1| Z&B L TLf2EW
@ CORFaAXVIDOREZMFERALT. ICERITDZIIVIVRIZATY M ZRETET XY "Cloud
Volumes ONTAP" & L T "ONTAP XJi5dD Amazon FSX"s

SANY —J)LF v b
CDY—ILF¥ v ;& NetApp Host Utilities /N —2 %A VA M—ILT R EBENICA A M—ILENF
o COFYMIUFIUN =T UT4HEFENTHD 'LUN & HBA DEIBIZKRIIBEET lNanlun ) a7V
Rig. RAMIIYEYTINIZLUN. JILFNR BLVAZI—R2T I —TFOERICHERFRE R
LEXT,

0l
ROFTIE 'lun lun lun show <> Rid LUN [BHRERL F

# sanlun lun show all

6
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc  hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sdd  hostlé  FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sde hostl5 FCP

120.0g cDOT
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SAN 77—~ TY

BEZHD

SAN 7 — = ERT 35813 BRTHR—FINTWVWIRELRHD X9, ZFERATITET "NetApp
Interoperability Matrix Tool TR T £d"FERALTWVWS 0S. HBA. HBA77—L7Tx 7. HBAT7—F
BIOS. 8TV ONTAP DN—= 3 YA R— b SINTVWBR R LE T,

FI&E
1.SAN 7—hF LUN ZRZX MYV EY T LFET,

2. EBONZADMERTIRETH S C L Z2HRBLE I,

@ RAMARL =T VI AT LHEE L. NIATRHRITEINDZ & BEDO/NZHMEREIEE
ICERD T,

3. SAN 77—k LUN DR Y EYIINTVWDER—MIIRHLT. H—/VBIOS TSAN J—rZB#ICL F
ER

HBABIOS ZBMICT B3 HEICDOVTIE. RUYA—BEBEOYZa7IILZBRL T,

4 KAz T—rLT T—rHEBICET LIS ZRHEELE T,

NILFNX

SUSE Linux Enterprise Server 15 SP5MIZ&. /etc/multipath.conf 7 7T ILHBEEL TWVWRIHEHLHD
FIH. T7MILCHEDEEZ MR ZHEILH D £ Ao, SUSE Linux Enterprise Server 15 SP5
I&. ONTAP LUNZEFR&# L GEYIICEE T3 1-DICHBBRINTORETIAVNAMILTATVET,

M'multipath -Il ;1 AY > FZFERETS L. ONTAPLUN OFREZHRTET LT,

DT TS 3 > TIE. ASAB L UASALUADRILY FICR Y EV T ENTLUNDRILFNANREIORZRL
9,

ZF—IJLSANT L A HR%

Z—JLSANT7 L (ASA) B TlE. BEDLUNADITARTONINRELESN. 77U T+ THREN TS
NEd, CNUITED. IRTONXEZRFFICERAT3I/OMNEBATHONDT=H. NTH+—<I AP EELFE
ER

il

ROFYIE. ONTAP LUNDIELWHEAZRLTWVWE T,
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# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
|- 3:0:7:9 sdco 69:192 active ready running
|- 3:0:8:9 sddi 71:0 active ready running
|- 14:0:8:9 sdjg 65:320 active ready running
= 14:0:7:9 sdiw 8:256 active ready running

C) 1 DDLUNICRHREL/NRIFADETTT, NAD4DULEHBD . AL —BEERIC/NADR
BHRET AL HD X7,

ASAT AL/ 30t A

ASALIADIEBR TIE. BERENERZ2DDNIATIL—THURETT, BEENEWVWNIIET VT TIREt
SINEd, 2FD. 7OV —FHAEESNATVWR I FO—FICEL>TUEBEINE T, BEEDEL/VRIZ
TOT«4JTIH Blod> rO—Ih 8T -OFEBLEINTULEREFA. REILINTULARL/NR

3. B INIENRZFERATERVGSICOAMEAINE T,

ll

KOFNE. 2 D070 T4 7 | REILINRE2DDT I T 47 | IEREL/NR%ERT S ONTAP LUN ICXtd
BELVWEAZRTLE T,

# multipath -11
3600a09803831347657244e527766394e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 3:0:3:0 sdd 8:48 active ready running
| |- 3:0:4:0 sdx 65:112 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:2:0 sdfk 130:96 active ready running
- 14:0:5:0 sdgz 132:240 active ready running

C) 1 DDLUNICRHER/NRIF4DETTT, NAD4DUEHD . A ML —CFBEERIC/NZADOR
BORETZEEMNHD £,

HERTE

SUSE Linux Enterprise Server 15 SP5 OS|&. ONTAP LUN%Z 258 L. ASAHBRYL & FEASABR DA ICX L T
ITRTORENTA—FZEZBFHNICELLRETEILSICAVNRTILTNTVWETS, ROWRREEFEHRL
T RAMBRONT =XV RESHICRBIETETET,



‘multipath.conf YILFNZAT—EVEREI:NTDICIE. T7MILDEELTVWIHRENHD FT
o COTFANUDNFELEVGSEIE. AV FZFERALTEOEONA T 7ML ZERTE XS
“touch /etc/multipath.conf o

‘multipath.conf Z 7AILZHOTERT R ETIE. ROOAY Y REFEALTIILFNRY—E
AZBMCL THIBLARITNIEESBRWVEEDRHD £,

# systemctl enable multipathd
# systemctl start multipathd

TILFNRATEELIEKBWLWTNA DB 25650 BEOHRENT 7 ELDBHEBESNIEZEZIRE.
TINAR%ET7AIVICEHFEENT 2UNEIEHD multipath.conf FtH Ao FERBT/NA AEZREANT BIC
&, ROEX%E 7 71 ILICEBIML “multipath.conf. <Devld>Z[ENT 2T /N1 ZOWWIDXFS|CEF
X EY,

blacklist {
wwid <DevId>
devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

nA

devnode cciss.*"

ROBITIE. TN ZDWWIDZHREL. EDT/NA X% 7 71 JLICEN L "multipath.conf £ 9,

FliE
1. WWIDZEREEEL £ 9,

/lib/udev/scsi id -gud /dev/sda

360030057024d0730239134810c0cb833

‘sda'ld. 75w o)X MIEBMSZAO0—AILSCSITF+4 XTI T,

2. #BMLEI wwip TSI VX MDRAUH|T /etc/multipath. conf &
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blacklist {

wwid 360030057024d0730239134810c0cb833

devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hdl[a-z]"

devnode "“cciss.*"

T MREZLESTTIARMDDH I LA —FREICOWVWTIE. FFildefaultst o> 3> TTI7MILEE
ICF T I TRIHNENRHDD £T /etc/multipath.confs

RDFIC. multipathd ONTAP LUNDEERNTXA—REMBBRERRLEFT, "X MHMBORY A —

DLUNICEHIN TV T, INSDNTA—ZDOVWITNHODERIN/HSIE nultipath.conf. ONTAP

LUNICKHEL TERSNS 7 7 1 ILOMUBED R XV TEETZHENHD T, €5LABVE.
LUNDEEEEDICHBEELBRVAERMEDRHD £ TNSDT 7 4L bREZEMNICT 3581,

DICEEFEL TH 5. NetAppPOSAR U A —(THEEE L T T L,

INTX—=H

detect_prio
DEV_DETION_TMO
TxAINY D
fast_io_fail_TMO

DIERE

flush_on_last_del

hardware _handler
NZDBFRTZL
path_checker T¢
path_grouping_policy
path_selector

polling _interval (FR—1) > EkR)
Prio

ZO47 b+

retain_attached _hw_handler
RR_weight ZiEEL 7
aA—H4—TLYRU%K

RN —

ll

RE
=AM
n ﬁl}E n

21liS
5.

"2 pg_init_retries 50"
W,
0
*a—
"tur "
I group_by_prio J
"service-time 0"
5.
ONTAP
LUN. *
IEW
" g
ARV

=SV A

z+

ROBUE. A—N—FA REINTT 7AW NEZEBETEZIHEZRILTVWEY, CDHE ' YILF/NA .conf 7
7 - JLI& 'path_checker' & & TF ONTAP LUN & B D74 L) 'no-path_retry' DfE% E&E L £97HRX MMIEHRS
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N7I=thd SAN VLA HREATT7 L1 ZHIBRTETRWEEIE. TN XAXEZ > %EERL T ONTAP LUN E
BICINGA—REEBIETETET,

defaults ({
path checker readsector0
no path retry fail

}

devices {

device {
vendor "NETAPP "
product "LUN.*"
no _path retry queue
path checker tur

}

}
BXrRN o fEleE

SUSE Linux Enterprise Server 15 SP5 with ONTAP ) 1) — X (ZIZBIRIDRIEIZH D £H Ao

SUSE Linux Enterprise Server 15 SP4Y ONTAPD A

ONTAP SANRX FDE&RE%{ER L T. SUSE Linux Enterprise Server 15 SP4 ¥ ONTAP
ZR—TY R LTERETETET,

Linux Unified Host Utilities #17> X ~r—JLL X

NetApp Linux Unified Host UtilitesY 7 b = 7 /N7 —2 3, IZ32E Y B XV64E Y bD.rpm7 71L&
LTHESINTVWET "®Ry b7y THR— A1 BRISBLIZ7 77IILDBDD S RWVESIE. ZEHEL
TRERT 74 )L%"NetApp Interoperability Matrix Tool THEEE T £ "HRL TLLETL,

NetApp TlE. Linux Unified Host Utilites®D 1 > X b — )L Z58 <R L TLWETH. BBETIEHD FHA. 21—
T4 )T« TlE. LinuxhX FOREIZEESNEF A, BEEENINALEL. XY 7Y TOAREZIT—HR
— rOREICEETZBERENETETDLIICHD FT,

Linux Unified Host Utilitiesh'IRTEX Y X b—IILTNTWVWBBEIE. BFHN—2aVIc7vy 7oL —R$3HH|
BRLTROFIBICHE>TERIFN—SarymEA A M—)ILLET,

FIE

1. 5. 32w bF7-13 64 Ew D Linux Unified Host Utilities VY 7 kD 7 N\whr—2J%# A D> O0—KR
LET "y b7y THR—FHA R R MIERELET,

2. VT Iz TNYT—O%AVAM=ILLET,

['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | ZBRL T EE W

@ CORFaAaXVIDEREEZFERLT. ICERIDIVTVRISAT U NERETET XY "Cloud
Volumes ONTAP" & & T "ONTAP Xtiad Amazon FSX",
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SAN V—JL* v

ZDY—J)LF v hE. NetApp Host Utilities X\ —2 %A YA =)L BENICA VX b=ILEnE
Fo COFYMIIFIUNI—FaVT4HBEFENTHD 'LUN & HBA DEIBICRIIE ZFT Manluny OV
Rid. RRX MY YvEYTENTZLUN. JILFNR, LUV I 2T I —TDERICHERIERZ K
LEd,

il

ZKOFTIE 'lun lun lun show <> Rid LUN [BR=ZRERLE T

# sanlun lun show all

H A5
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— rHTY

BEZHD

SAN 7— rZERT258IF. BETHR—FINTLVIRELHBDFT, ZFEATETET "NetApp
Interoperability Matrix Tool THEFETET£JI"FHLTWVWS 0S. HBA. HBA77—LDxT7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— SN TWB e EHERBLET,

FIE
1.SAN 7—hF LUN ZRZX MRV EYI LET,
2. ERONZNMERRIRETH D e 2B L F 95

(D RAMARL =T VI AT LHEB L. NATHRITEND . BEDO/NIHMERARTEE
iSO FT,

3. SAN 7—hF LUND Y YEYITENTUVER—MIXFLT. H#—/VBIOS TSAN 7J—hrZBMICLF
ER

HBABIOS ZBMICT A AEICDOVWTIE. RUA—RBEBDOYZa7ILEZEBBLTLETL,

13


https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT

4 KAz T—=rLT T—hHEBICET LIS ZRHEELE T,

NILFNX

SUSE Linux Enterprise Server 15 SP4DIZ &1, /etc/multipath.conf7 7 1 ILHFEEL TWRIHRELHD X9
D 771N EDEEX MR 3HEIEH D £t Ao SUSE Linux Enterprise Server 15 SP4(&. ONTAP
LUNZESE L CIELK BIE T3 LOICBERIARTORE CIAV/NNTMILETNTVWET,

M multipath -Il ;1 AY > FZFERETS L. ONTAPLUN OFREZHRTETET,

DT TS 3> TIE. ASAB L UASAUADRILY FICR Y EXV T ENTLUNDRILFNARE DR ZRL
9,

ZF—IJLSANT L A #R%

Z—JLSANT7 L (ASA) 1B TlE. BEDLUNADITARTONINRELEIN. 77U T+ THRENHIF S
NEd, CNUITED. IRTONXEZRFFICEAT3I/OMNEBATHONDT=H. NT+—<I AP EELFE
ER

A
RDFE. ONTAP LUNDIELWHAZRLTWET,

# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
‘—+- policy='service-time 0' prio=50 status=active
= 330373% sdco 69:192 active ready running
|- 3:0:8:9 sddi 71:0 active ready running
|- 14:0:8:9 sdjg 65:320 active ready running
- 14:0:7:9 sdiw 8:256 active ready running

@ 1 DDLUNICRHREBL/NRIFADET T, NAD4DULEHD . AL —BERIC/NADR
BHRET AL HD T,

ASAT A/ I0tA

ASALUNDIER Tl. BEREHNERRZ2DDNATIL—THURETT, BEENSVWNRIZT VT JTIREL
SNET, DFED, 7OV —FAEESNTVWAO FO—JICEL>TUEBEINET, BEAEEDEL/NXIE
TI7T47TedH. lod> bO—h6RMHEINZ-HFRBIEINTULEE A, RBIELINTULAL/NR
3. B INTENRZFERATERVGSICOAMEBAINE T,

l

KOBIE. 2 D070 T4 7 | RELINRE2DDT VT« 7 | IERBEL/INRA%ZEERT 3 ONTAP LUN 12X
BELVWHEAERTLET,
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# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 3:0:3:0 sdd 8:48 active ready running
| |- 3:0:4:0 sdx 65:112 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:2:0 sdfk 130:96 active ready running
- 14:0:5:0 sdgz 132:240 active ready running

C) 1DDLUNICRHER/NRIFEDET TS, NAD4DUEH D E. A ML —SFBERIC/NZADR
BEHRLETBEEMLHD £,

HRRE

SUSE Linux Enterprise Server 15 SP4 OSi&. ONTAP LUN% 355 L. ASA R & JEASABRL DA ICH L T
TRTOFRENTA—ZZEFMICELLKRETDELSICAINTILEINTVE T, ROHEEREZEHRL
T RAMBRONT #—IVRZE5ICRBIELTETFT,

‘multipath.conf WILFNRT—EVERENTBICIF. T77MIUDEELTVIHERHD XS
o COTFANDFELAHVGEIE. IV FZ2ERALTEOLONA T 7ML ZERNTEET
“touch /etc/multipath.conf’s

‘multipath.conf 7 7N ZfOTER TR EEIE. ROAT Y FzERALTIILFNRAYT—E
AZzBMC L THIBLRITNEBRSBRWEELRHD £,

# systemctl enable multipathd
# systemctl start multipathd

TIWFNRATEELIEKBVWTNA AN HZHER. BEORENT 74 LD BHEBEINIFESZIRE.
TNAR%ET7AIVICEHFEENMNT 2HNEIEHD multipath.conf FtHAo FERT/NA AEZRFEANTBIC
IF. ROEX%Z 7 7A4ILISENML "multipath.conf. <Devld>%[ENT 2T /N1 AODWWIDXFFICEEF
X EY,

blacklist {
wwid <DevId>
devnode "” (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0=-9]*"
devnode "“hd[a-z]"

devnode ""“cciss.*"
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ROFITIE. TN ZDODWWIDZEREL. DTN X% 7 71 JLIZEM L "multipath.conf £ 9,

FIE
1. WWIDZRERL £

/lib/udev/scsi id -gud /dev/sda

360030057024d0730239134810c0cb833

‘sda’ld. TV I U MIEMYTSO0—AISCSIT+ XU TT,

2 ZEMLEIT WWID TSI IVRAMDARZUHIZ /ete/multipath.conf &

blacklist {
wwid 360030057024d0730239134810c0cb833
devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

T7ANMREZ EEZTTIAERMDOHBZL AL —FREICDOVWTIE Fildefaultst o> a > TI 70z &
ICF TV I TRHENHD XY /etc/multipath.confo

JRDFEIC. multipathd ONTAP LUNDEBRNSX—RENEBREERLEFT, KX MHMBOR A —
DLUNICEHIN TV T, INSDNTA—ZOVWITNHODERIN/HESIE nultipath.conf. ONTAP
LUNICEHEL TERSNZ 77T ILOLUBED XA VY TEETZHRENHD £9, £5LALE. ONTAP
LUN BEECEDICHEEEL BRWVWRTEEMDHD £T, CNEDT 7 AL MREXEMNICTIHEIE. FEE+
DICIBRE L TH S, NetAppROSAR U A —|ZHEKL TS EE LY,

INT =% KE

detect_prio [E L
DEV_DETION_TMO "R "
TTAINYY BB
fast_io_fail_TMO 5.

DI&ERE "2 pg_init_retries 50"
flush_on_last del (&Y
hardware_handler 0
INZADBEFTHRL *a—
path_checker T “tur”
path_grouping_policy I group_by_prio J
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INTX—A& ERIE

path_selector "service-time 0"
polling _interval (K—1 > RkE) 3.

Prio ONTAP
7047 LUN. *
retain_attached _hw_handler =AW
RR_weight Z}IEEL £ 9 "=
I-H4—-TJLYRrU%A LWWX
NIH— *YbTYT
il

ROBIE. A—N—FA REINET 7AW NZEBETZIHEZRILTVWET, COHEIFE. Z8RLTET
Wmultipath.conf 7 71 JLIEDEZE&EL £ path checker KU no path retry ONTAP LUNX
EfMHHD FEA. fIDSANT LADBELERI MIBERINTVILDHICINSD/NTA—FZHRTEA
WIZEIE. RDDICTNA R Z HFHERTE SNT-ONTAP LUNERICEIETE XY,

defaults {
path checker readsector(
no path retry fail

}

devices {

device {
vendor "NETAPP "
product "LUN.*"
no _path retry queue
path checker tur

}

}
BN fElRE

SUSE Linux Enterprise Server 15 SP4 with ONTAP 1) 1) — X (ZISBEXIDEREIZH D £ Ao

SUSE Linux Enterprise Server 15 SP3 ¥ ONTAPD}#H

ONTAP SANR R MBREREZ A L T. ONTAPZ X —%w k& L TSUSE Linux
Enterprise Server 15 SP3%Z 8 TE £ 9,

Linux Unified Host Utilities - > X b—JLL X T
NetApp Linux Unified Host UtilitiesY 7 b = 7/N\w7r—2 &, IZ32E Y b EKVB4E Y bD.rpm7 71L&

LTHESINTVWET "Ry b7y THR— b1 BRISELIZ7 77IILDBDHD 5 RWVESIF. ZERAL
THER T 71 L% "NetApp Interoperability Matrix Tool THEGATZT £ "L TLIEETL,
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NetApp Tld. Linux Unified Host Utilities®D - > X b —)LZ R R L TWETH. BBETIEHD FHA, 1—
T4 1) 7«4 Tl Linux R FOREIFEEINEF A, BEEENELEL. XY NTFTYTOHIARZI—HR
— ;AR EICEHTABEHRENETETELIICHEDET,

Linux Unified Host UtilitieshIRTE1 Y X b—=ILEINTWBIEEIE. BRFN—2aic7y I L—R33HhH
BRLTHRDFIBICR O TEREFN—arvEA VYA M=ILLET,
FIi&

1. h5. 32 Ew kF7ld 64 £ bD Linux Unified Host Utilites ¥V 7 b D = 7 N\wir—S% Ao >O—R
LET "Ry b7y THR=bHA R ARIMMIERLET,

2 YT TNYT—=S"A VA M=ILLET,
M'rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | Z&R L T ET W

@ CORFaAXVIDEREZFERALT, ICEKRIDIVTVRISAT U RERETET XY "Cloud
Volumes ONTAP" & & T "ONTAP X d Amazon FSX",

SAN VYV —)L* v k

DY —)LF¥ v ~E. NetApp Host Utilities X\ —S %A VA M—=I)L$2CBEEBNICA A M=ILENE
To COFYMIIF NN I—Fao VT HEENTHD 'LUN £ HBA DERBIC®IIB XY lanluny OT YV
RiZ. RABMICRYEYTINILUN., YILFNRR, BELUVA1ZSIT—27 I —TOERICHELRBFREZ R
LExd,

0l
ROFTIE 'lun lun lun show <> Rid LUN [BHRERL F

# sanlun lun show all

6
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc  hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sdd  hostlé  FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sde hostl5 FCP

120.0g cDOT
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BEZHD

SAN 7 — = ERT 35813 BRTHR—FINTWVWIRELRHD X9, ZFERATITET "NetApp
Interoperability Matrix Tool TR T £d"FERALTWVWS 0S. HBA. HBA77—L7Tx 7. HBAT7—F
BIOS. 8TV ONTAP DN—= 3 YA R— b SINTVWBR R LE T,

FI&E
1.SAN 7—hF LUN ZRZX MYV EY T LFET,

2. EBONZADMERTIRETH S C L Z2HRBLE I,

@ RAMARL =T VI AT LHEE L. NIATRHRITEINDZ & BEDO/NZHMEREIEE
ICERD T,

3. SAN 77—k LUN DR Y EYIINTVWDER—MIIRHLT. H—/VBIOS TSAN J—rZB#ICL F
ER

HBABIOS ZBMICT B3 HEICDOVTIE. RUYA—BEBEOYZa7IILZBRL T,

4 KAz T—rLT T—rHEBICET LIS ZRHEELE T,

RILFNZR
SUSE Linux Enterprise Server 15 SP3 Di5&1d. /etc/multipath.conf 7 7 1 ILHEFEEL TVLWBIRELHD £
M T7AINICHEDEEZMZ 2WEIEH D £H Ao SUSE Linux Enterprise Server 15 SP3 (&, ONTAP
LUN ZE8@ L CELK BT R T-ODICHEBELRINRTOHRETINAILEINTUVET,

Mmultipath -Il ;1 AY >V FZFERETS L. ONTAPLUN OFREZHRTET LT,

DT T 3> TR ASAB L UASAUADRILY FICR Y EV T ENTLUNDRILFNANRE ORI ZRL
9,

ZF—JLSANT L 1 1K

Z—JLSANT7 L (ASA) B TlE. BEDLUNADITARTONIANRELESN. 77U T+ THREN TS
NEd, CNUITED. IRTONXEZRFFICERAT3I/ONEBATHONDT=H. NT+—<I AP EELFE
ER

A
ROFIE. ONTAP LUNDIELWHEANZRLTWVWE T,
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# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
|- 3:0:7:9 sdco 69:192 active ready running
|- 3:0:8:9 sddi 71:0 active ready running
|- 14:0:8:9 sdjg 65:320 active ready running
= 14:0:7:9 sdiw 8:256 active ready running

@ 1 DDLUNICRHREL/NRIFADETTT, NAD4DULEHBD . AL —BEERIC/NADR
BHRET AL HD X7,

ASAT AL/ 30t A

ASALIADIEBR TIE. BERENERZ2DDNIATIL—THURETT, BEENEWVWNIIET VT TIREt
SINEd, 2FD. 7OV —FHAEESNATVWR I FO—FICEL>TUEBEINE T, BEEDEL/VRIZ
TOT«4JTIH Blod> rO—Ih 8T -OFEBLEINTULEREFA. REILINTULARL/NR

3. B INIENRZFERATERVGSICOAMEAINE T,

ll

KOFNE. 2 D070 T4 7 | REILINRE2DDT I T 47 | IEREL/NR%ERT S ONTAP LUN ICXtd
BELVWEAZRTLE T,

# multipath -11
3600a09803831347657244e527766394e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 3:0:3:0 sdd 8:48 active ready running
| |- 3:0:4:0 sdx 65:112 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:2:0 sdfk 130:96 active ready running
- 14:0:5:0 sdgz 132:240 active ready running

@ 1 DDLUNICRHER/NRIF4DETTT, NAD4DUEHD . A ML —CFBEERIC/NZADOR
BORETZEEMNHD £,

HERTE

SUSE Linux Enterprise Server 15 SP3 OS (&. ONTAP LUN #5285 L. ASA &R ¥ 3E ASA B DA 123t
LTIRTOBRENTA—RZBHNICELSHRETSALOICAVNTILEINTUVET,
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‘multipath.conf YILFNZAT—EVEREI:NTDICIE. T7MILDEELTVWIHRENHD FT
o COTFANUDNFELEVGSEIE. AV FZFERALTEOEONA T 7ML ZERTE XS
“touch /etc/multipath.conf o

‘multipath.conf Z 7AILZHOTERT R ETIE. ROOAY Y REFEALTIILFNRY—E
AZBMCL THIBLARITNIEESBRWVEEDRHD £,

# systemctl enable multipathd
# systemctl start multipathd

TILFNRATEELIEKBWLWTNA DB 25650 BEOHRENT 7 ELDBHEBESNIEZEZIRE.
TINAR%ET7AIVICEHFEENT 2UNEIEHD multipath.conf FtH Ao FERBT/NA AEZREANT BIC
&, ROEX%E 7 71 ILICEBIML “multipath.conf. <Devld>Z[ENT 2T /N1 ZOWWIDXFS|CEF
X EY,

blacklist {
wwid <DevId>
devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

nA

devnode cciss.*"

ROBITIE. TN ZDWWIDZHREL. EDT/NA X% 7 71 JLICEN L "multipath.conf £ 9,

FliE
1. WWIDZEREEEL £ 9,

/lib/udev/scsi id -gud /dev/sda

360030057024d0730239134810c0cb833

‘sda'ld. 75w o)X MIEBMSZAO0—AILSCSITF+4 XTI T,

2. #BMLEI wwip TSI VX MDRAUH|T /etc/multipath. conf &
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blacklist {

wwid 360030057024d0730239134810c0cb833

devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hdl[a-z]"

devnode "“cciss.*"

TIAIIREEZLEZSTRARMOHZ LAY —FREICDOVWTIE. Fildefaultst 7> a3 >TI 7ML e E

ICF TV I TRRENHBD XY /etc/multipath.confo

JRDFEIC., multipathd ONTAP LUNDEBRNSXA—RENBREERLEFT, KX MHMBOR A —

DLUNICEHIN TV T, INSDNTA—ZDOVWITNHODERIN/HSIE nultipath.conf. ONTAP
LUNICBHEL TERSNZ 77T ILOLUBED A A VY TEETZHRENHD £F, £5LAVLE.
LUN DEEECEE D ICKEEL BWAREEMDH D £9, CNESDT T+ hMREZENICT BHEEIE.

DICEEFEL TH 5. NetAppPOSAR U A —(THEEE L T T L,

INTX—=H

detect_prio
DEV_DETION_TMO
TxAINY D
fast_io_fail_TMO

DIERE

flush_on_last_del

hardware _handler
NZDBFRTZL
path_checker T¢
path_grouping_policy
path_selector

polling _interval (FR—1) > EkR)
Prio

ZO47 b+

retain_attached _hw_handler
RR_weight ZiEEL 7
aA—H4—TLYRU%K

RN —

ll

ROBUE. A—N—FA REINTT 7AW NEZEBETEZIHEZRILTVWEY, CDHE ' YILF/NA .conf 7
7 - JLI& 'path_checker' & & TF ONTAP LUN & B D74 L) 'no-path_retry' DfE% E&E L £97HRX MMIEHRS
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5.

"2 pg_init_retries 50"
W,
0
*a—
"tur "
I group_by_prio J
"service-time 0"
5.
ONTAP
LUN. *
IEW
" g
ARV

=SV A



N7I=thd SAN VLA HREATT7 L1 ZHIBRTETRWEEIE. TN XAXEZ > %EERL T ONTAP LUN E
BICINGA—REEBIETETET,

defaults ({
path checker readsector0
no path retry fail

}

devices {

device {
vendor "NETAPP "
product "LUN.*"
no _path retry queue
path checker tur

}

}
BXrRN o fEleE

SUSE Linux Enterprise Server 15 SP3 with ONTAP ) 1) — X (ZIZBIRIDRIEIZH D £ Ao

SUSE Linux Enterprise Server 15 SP2 X ONTAPD

ONTAP SANR X MEREREZ A L T. ONTAPZ X —4w k ¥ L TSUSE Linux
Enterprise Server 15 SP2%Z R TE £,

Linux Unified Host Utilities #17> X ~—JLL X

NetApp Linux Unified Host UtilitesY 7 b = 7 /N7 —2 3, IZ32E Y B KV64E Y bD.rpm7 71L&
LTHESINTVWET "Ry E 7y THR— 1 BRISBLIZ7 71IILDBDHD S RWVESIE. ZEHEL
TRERT 74 )L%"NetApp Interoperability Matrix Tool THEEE T £ "HRL TLLETL,

NetApp TlE. Linux Unified Host Utilites®D 1 > X b — )L Z58 <R L TLWETH. BBETIEHD FHA. 21—
T4 )T« TlE. LinuxhX FOREIZEESNEF A, BEEENINALEL. XY 7Y TOAREZIT—HR
— rOREICEETZBERENETETDLIICHD FT,

Linux Unified Host Utilitiesh'IRTEX Y X b—IILTNTWVWBBEIE. BFHN—2aVIc7vy 7oL —R$3HH|
BRLTROFIBICHE>TERIFN—SarymEA A M—)ILLET,

FIE

1. 5. 32w bF7-13 64 Ew D Linux Unified Host Utilities VY 7 kD 7 N\whr—2J%# A D> O0—KR
LET "y b7y THR—FHA R R MIERELET,

2. VT Iz TNYT—O%AVAM=ILLET,

['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | ZBRL T EE W

@ CORFaAaXVIDEREEZFERLT. ICERIDIVTVRISAT U NERETET XY "Cloud
Volumes ONTAP" & & T "ONTAP Xtiad Amazon FSX",
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SAN V—JL* v

ZDY—J)LF v hE. NetApp Host Utilities X\ —2 %A YA =)L BENICA VX b=ILEnE
Fo COFYMIIFIUNI—FaVT4HBEFENTHD 'LUN & HBA DEIBICRIIE ZFT Manluny OV
Rid. RRX MY YvEYTENTZLUN. JILFNR, LUV I 2T I —TDERICHERIERZ K
LEd,

il

ZKOFTIE 'lun lun lun show <> Rid LUN [BR=ZRERLE T

# sanlun lun show all

H A5
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— rHTY

BEZHD

SAN 7— rZERT258IF. BETHR—FINTLVIRELHBDFT, ZFEATETET "NetApp
Interoperability Matrix Tool THEFETET£JI"FHLTWVWS 0S. HBA. HBA77—LDxT7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— SN TWB e EHERBLET,

FIE
1.SAN 7—hF LUN ZRZX MRV EYI LET,
2. ERONZNMERRIRETH D e 2B L F 95

(D RAMARL =T VI AT LHEB L. NATHRITEND . BEDO/NIHMERARTEE
iSO FT,

3. SAN 7—hF LUND Y YEYITENTUVER—MIXFLT. H#—/VBIOS TSAN 7J—hrZBMICLF
ER

HBABIOS ZBMICT A AEICDOVWTIE. RUA—RBEBDOYZa7ILEZEBBLTLETL,
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4 KAz T—=rLT T—hHEBICET LIS ZRHEELE T,

YILFNX

SUSE Linux Enterprise Server 15 SP2 M54 . /etc/multipath.conf 7 7 1 LHEEL TLWRHREHARHD £9
. Z77MINICHEDEEZMR ZHEIFH D £t Ao SUSE Linux Enterprise Server 15 SP2 [&. ONTAP
LUN ZE8 L CTELK BRI R DICBBRIRTORETIANTIILINTWVWET, [+ multipath -Il + |
O REMFEALT. ONTAPLUN OREERZEL X7,

BERIEUNERS 2 DDNRTIN—THBETY, BEENSVWNRET I 71 JIRBEILENET, DOF
D, 7IOVr—rABREBSNTVWS O FO-JICL>TRIBSNF T, BEEDOBVWNIRZTIT4TTY
ARy FO—-Sh5RETNZ cOREILINTLER A, RBIEINTULARVLWNRIE, RBILENT:
NRZFERTEBWVEEICOAERTINET,

il

RDOBUE. 2 DDT7 VT« 7 I RBECINZAE 2 DDT VT« 7 | IERBEIL/NRZFERHT S ONTAP LUN (CXF 9
BELVWHANZRTLET,

# multipath -11

3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode

size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw

| -+- policy='service-time 0' prio=50 status=enabled

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

"—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running

DD LUN ANDNRZRDICEALBEVWTLIEETV, BREBER/NIIEIEAK4 DTT, AMNL—UEERIC 8 1E
HHBZD/INATERERER/NZDRM E?’J\?%E@“%‘I““'E?’J\a% DExd,

SUSE Linux Enterprise Server 15 SP2 OS |[&. ONTAP LUN Z&8# L. IRTORENTAXA—EEZELLH
BMICELKRETAELSICAVNTILTNATUVET,

‘multipath.conf YILFNAT—EVEZERE#TBICIE. T7717IIDEFEELTVBIHRELHD XY
o COTT7ANDEFEELABVGEIF. AXY FZFERALTEOEONT T 7 IILZERTEET
“touch /etc/multipath.conf o

‘multipath.conf 7 7AIZHOTERT R ETIE. ROOAXY Y REFEALTIILFNRIY—E
AZzBPIC L THIBLARITNIEERSBRWEELHD £,
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# systemctl enable multipathd
# systemctl start multipathd

VILFNRATEEBLECBWVWTNA ZADHZHER. BEORENT 73 EEDHBRINIGEZIRE.
TINARA%ET7AILICEEENT 2H%EIEZHD nultipath.conf FtH Ao REBRTNA XZFATBIC
& ROEX%E 7 7CILISEBIML “multipath.conf. <Devld>%ZRNT 357 /\1 ZDWWIDXFFICEE
R ET,

blacklist {
wwid <DevId>
devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

nwA

devnode cciss.*"

ROFITIE. TNAZDODWWIDEREL. EDT/NA X% 7 71 JLISEN L "multipath.conf £,

FIE
1. WWIDZEREEEL £ 95

/lib/udev/scsi _id -gud /dev/sda

360030057024d0730239134810c0cb833

‘sda’ld. TSv I URKMIEMIBO0—NILSCSITA XTI TY,

2. #EBMLEIT WWID TSI VR MDRARZUHIZ /ete/multipath.conf :

blacklist {
wwid 360030057024d0730239134810c0cb833
devnode " (ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"
devnode "“hd[a-z]"

WA

devnode cciss.*"

TI7ANIREZLEETTHIREOH B LAY —REICOVTIE, Fildefaultst 7> 3> TT 7L ZE
ICF TV I TRIRENHD XY /etc/multipath.confo

RDFTIC, multipathd ONTAP LUNDEER/NTXA—REMEBEREZRLE T, RAMIMEOR A —
DLUNICEHRINTUVT. TNS5DNTA—ZOVWTNHIDERINBEIE multipath.conf. ONTAP
LUNICKHEL TERA SN 7 71T ILOLUBED R Z VY TEET ZHENHD £T, €5 LAV E. ONTAP
LUNDREECEDICHEEBELBRWVWRTREMDHD T, CNEDT 74 MREZEMNICT IBEIE. ZEE+
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DI L TH 5. NetAppPOSAR A —ICHKL T I L,

NTX—=H

detect_prio
DEV_DETION_TMO
TJxAINY D
fast_io_fail TMO

DIERE

flush_on_last_del
hardware_handler
NZDBFRTZL
path_checker T¢
path_grouping_policy
path_selector

polling _interval (ZFR—1 > JEkR)
Prio

70K k

retain_attached _hw_handler
RR_weight ZiEEL X7
aA—H4—TLYRU%

N —

ll

RE
(YA
n ﬁl&ﬁ n

B
5.

"2 pg_init_retries 50"
(=R
0
*a—
"tur "
I group_by_prio J
"service-time 0"
5.
ONTAP
LUN. *
(=R
"y
ARV

*yhTvT

ROBUE. A—N—FA REINTET 7AW NEZEBETEZIHEZRILTVWEY, CDHE ' YILF/NX .conf 7
7 - JLIZ 'path_checker' & & ¥ ONTAP LUN & B D 74U\ 'no-path_retry' DfE% E&E L £97HRX MMIEHRE
N7thd SAN 7 LA DREERTT7 L1 ZHFFRTITRWESIE. T/N\1 XA XZ %R L T ONTAP LUN £

ICINTX—RZEBIETETXT,
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defaults {
path checker readsector0
no path retry fail

}

devices {

device {
vendor "NETAPP "
product "LUN.*"
no path retry queue
path checker tur

}

}
BXrRN D fEiRE

SUSE Linux Enterprise Server 15 SP2 with ONTAP ) 1) — X (CiZ. ROBIMDEELH D £,

NetApp /\YJ 21 KL EA
ID

"1308744" SUSE Linux Enterprise Server 15S P2 OS®  §#HIIPERE Z £ L 7=SUSE Linux Enterprise
AR R—=ILETHE. SANDSDISCSIT— Server 15SP2 0SDA VX h—ILHET T3
M ABRRIIPERE CREEIL B W . iSCSIY > 7 — FLUNODCENC KRBT
%, 7—h7 v TEEIZ. BN IPRETE
EHXELET, ChICED RDIS—Ay
T—UMFRRIN. H—N\DEHFTOELID
FHTEIEBLTLE T,

dracut-cmdline[241]: warning:
Empty autoconf values default
to dhcp

dracut: FATAL: FATAL: For
argument ip=eth4:static,
setting client-ip does not
make sense for dhcp

dracut: Refusing to continue

reboot: System halted

SUSE Linux Enterprise Server 15 SP1 2 ONTAPD}#H
ONTAP SANR X MEREREZ @A L T. ONTAPZ X —%"v b ¥ L TSUSE Linux
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1308744

Enterprise Server 15 SP1Z R TE £,

Linux Unified Host Utilities #17> X ~—JLL X

NetApp Linux Unified Host UtilitiesY 7 b = 7 /N7 —2 3, 1Z32E Y B XV64E Y bD.rpm7 71L&
LTHESINTVWET "*Ry b7y THR—FrT1 s BRISBLIZ7 77IILDBDD 5 RWVESIF. ZEEAL
TRERT 71 JL%"NetApp Interoperability Matrix Tool THEEE T £ "R L TLETL,

NetAppTlE. Linux Unified Host Utilites®D 1 > X b —)LZ58 <R L TWETH. BBETIEHD FHA. 11—
T4 1) 7«4 TlE. Linux KA FOREIFEEINEF A, BEMENALEL. XY MY TOHRAEZIT—HR
— hYREICEATIBERZWNETET S LDICBDET,

Linux Unified Host Utilitiesh'IRTEX Y X b—IILTNTWVWBBEIE. BHN—2aVIc7yv 7oL —R$3HH|
BMRLTERDOFIEICR > TRIF/N—a>EA VA N—=ILLET,

FE
1. 5. 32 Ew bF713 64 Ew D Linux Unified Host Utilities VY 7 kD 7 N\whr—2J%# A0 > O0—KR
LET "Ry b7y THE— R 5o R AR MCBRELET,

2 YT DTNy T—=S"A VA M=ILLET,
[ rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | &L TL2EW

@ CORFaAXVEDEREEZFERALT. ICERIDIVTVRISAT U RERETET XY "Cloud
Volumes ONTAP" & & T "ONTAP Xtia®d Amazon FSX",

SAN V—)L¥w b

DY —I)LF v biE. NetApp Host Utilities /Ny —S% A4 VX =I5 BENICA VA M=ILENZE
To COFYRMIIF NN I—Fao VT HEENTHD 'LUN £ HBA DEIBIC®RIIB XY lanluny OT Y
Rid. "X MY YEYT SN LUN. TILFNR, LUV Z>IT—2T I —TFTDIERICHERIETRZ K
L9,

1)
ROFTIE lun lun lun show <> Rid LUN [BSRZERL

# sanlun lun show all

76
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controller (7mode/E-Series) / device host lun

vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product

data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP

120.0g cDOT

data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP

120.0g cDOT

data vserver /vol/vol2/lun? /dev/sdd hostl6 FCP

120.0g cDOT

data vserver /vol/vol2/lun2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— +HTY

DERZHD

SAN 7— rZERT25H81F. BETHR—EINTLWIRELHBD FT, ZFEATITET "NetApp
Interoperability Matrix Tool THEFETETE£I"FHLTWVWS 0S. HBA. HBA77—LD 7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— b TWVWBR e ZHERBLE T,

FIE
1.SAN 7—F LUN ZRZ MR Y EYI LET,
2. ERONZNMERRIRETH D ez L E 95

() TRPASL=FAYILATLOEBL. NATRESNDL. EROSZDERTE
ALES N

3. SAN 7= h LUNBIwEYIINTWER—MMIXFLT. #—/VBIOS TSAN J—rEBMICL X
ER

HBABIOS ZBMICT 2AEICDOVTIE. RUA—EBOVZaT7ILEBRL TSIV,
4 RAL%ED)T—hLT. 7= FHEEICET LA CEERLE D,
JILF/INR
SUSE Linux Enterprise Server 15 SP1 M3H& . /etc/multipath.conf 7 7 T ILHEEL TWBRRELHD £
D T77AINICHEDEEX MR 2 EIEH D £t Ao SUSE Linux Enterprise Server 15 SP1 (. ONTAP
LUN ZB# L CTIEELK BT 3 OICBERIRNTORETCIAVNTIILINE T,
Mmultipath -l 1 AV REEETSE. ONTAPLUN OREEZHERTEET,

MUEDE T 3> TR ASAB K UVASAUADRILY FIZR Y EV T SNTLUNDRILFNARE DR ZRL
9,
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Z—IJLSANT L 1 &/

ZF—JLSANT7 L (ASA) B TlE. BEDLUNANDITARTONIANRBELESN. 77U T+ THIRENHIFS

NEd, CNICED. IRTONRZFERICERT BI/00EBHITHNZH. NT+x—<T > XHMEMLELFE
ER

)
KOFIE. ONTAP LUNDIEELWEHEAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:604 active ready running

@ 1 DDLUNICREBL/NRIFADET T, NAD4ADULEHD . R L —BERIC/NADR
BEHORETIHEMELHD £7,

ASAT AL/ IUtA

ASALIA DB TIE. BEEDNELZ2DDNITIL—THBETT, BEENSVNIRZT I T« JI&Et
SNET, 2FD. POV —FHAEESNATVWE Y bPO—JICE>TUIRENE T, BEEDVEV/NRIZ
TOT47TEN BOAY FO-SHhS5REETNBZLORBELEINTLEEA, RELINTULARL/NZR
¥ RBIEENTNZAZERATEBVGSICOAMERAINIT,

il

KOBIE. 2 DDT7 T4 7 | RBILINRE 2 DDT I T+« 7 | IEREL/NAZFEAT 2 ONTAP LUN (ZXd
BELVWHAERRLET,

# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 11:0:1:0 sdj 8:144 active ready running
| |- 11:0:2:0 sdr 65:16 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- 11:0:0:0 sdb 8:16 active ready running
|- 12:0:0:0 sdz 65:144 active ready running
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@ 1 DDLUNICIAEBR/INRIZADET T NADADUEHD E. AL —BERIC/NADM
BEDRET BN HD £7,

HERRE

SUSE Linux Enterprise Server 15 SP1 OSi&. ONTAP LUN% 33 L. IR TOHRE/NT X —X = BEHICIE
LLBRETSELSICAVNTIILTNTVET,

‘multipath.conf YILFNRAT—EVERI:NTDICIE. T7MILDEELTVWIHRENHD FT
o COTFANDNFELEVSEIE. AV FZFERALTEOEONA F T 7ML ZERTEEXT
“touch /etc/multipath.conf o

‘multipath.conf 77 AN ZEHDTERT D ITIE. XOOAYY RZFERALTIILFNRYT—E
AzBWCL THIBLRITNEBRSBRWEELRHD £,

# systemctl enable multipathd
# systemctl start multipathd

TILFNIATERELIEKABWVWTNT ADHZBER. BEFEORENT 74 EEDBEBREINIBEERE.
TINAR%ET7AIVICEHFENMNT 2UNEIEHD multipath.conf FtH Ao FERBT/NA AEZEANT BIC
. ROEXET 70 ILISBIL “multipath.conf. <Devld>%FRHN T 3T /N1 ZDWWIDXFFICE S
BET,

blacklist {
wwid <DevId>
devnode "” (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode ""“cciss.*"

ROBITIE. TN ZXROWWIDEFEL. TDT /N1 X% 7 7 )LICEN L "multipath.conf £9,

FIE
1. WWIDZHER L £7,

/lib/udev/scsi id -gud /dev/sda

360030057024d0730239134810c0cb833

‘sda’ld. 7TV I URMNIEMTZO0—AHISCSIT+4 XTI T,
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2. #EBMLEIT WWID TSI IR MDARZUHIC /ete/multipath.conf :

blacklist {

wwid 360030057024d0730239134810c0cb833
devnode " (ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"

devnode "“hd[a-z]"

WA

devnode

T EREZ LEESITBARMEDOHD LAY

cciss.*"

—FBEICDOVTIE. Ficdefaultsto > 3> TI7MIL%E

ICF TV I TRIRENBHD XY /etc/multipath.confo

RDFRIC. multipathd ONTAP LUNDEBR/NSXA—RENBLREEZRLEFT. KX MDBMBOR A —
DLUNICEHRINTUVT, TNHEDNTA—FDVWTNHIDEREINIESIE multipath.conf. ONTAP
LUNICKRHEL TERA SN 7 77T ILOUBD R Z VY TEET Z2HRENHD £T, €5 LAV E. ONTAP

LUN iMEEEH D ICKEBE L AL\ AT A

EEDBDET, CNoDT T I MREZEMICT 35513 ZEZ+

SICEBEL THS. NetAppPOSAR YA — KL TS T L,

INTAX—&

detect_prio
DEV_DETION_TMO
TxAINY D
fast_io_fail TMO

DI¥RE

flush_on_last del

hardware _handler
INZDBEITHL
path_checker TY
path_grouping_policy
path_selector

polling _interval (K—1 > [EkR)
Prio

ZO47 b+

retain_attached _hw_handler
RR_weight Z}§E L £ ¢
A—H—TLYRU%

R4 —

il

KE
IEW
n ﬁﬁﬁ "

BN
5.

"2 pg_init_retries 50"
W,
0
*a-—
"tur "
I group_by_prio J
"service-time 0"
5.
ONTAP
LUN. *
W,
" g
LWz

Ry bTYT
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ROBIE. A—N—FA REINET 7AW NZEBETEZIHEZRILTVWEY, CODHE ' YILF/NX conf

7 74 )LI& 'path_checker' & & TF ONTAP LUN & B4 M 7L\ no-path_retry' DfEZEZE L £ 978X MMIES:
INTftbd SAN PLAHERTT7 L1 ZHBRTERVZEIE. TNA XXX Y% ERL T ONTAP LUN &
BICNZX—R%ZEBIEETEXT,

defaults {
path checker readsector(
no path retry fail

devices {

device {
vendor "NETAPP "
product "LUN.*"
no _path retry queue
path checker tur

}

}
BXrN o feleE

SUSE Linux Enterprise Server 15 SP1 with ONTAP ) 1) — X (Z|&. ROEIXIDOEELH D £9,

NetApp /N7 ID 24 ML B

"1246622" AML=T7zANA—=—N-IE IbL—TzA0ILFA—N—IE
HFiC. SLES15SP1 T Emulex FiC. SLES15SP1 T Emulex
LPe12002 8GB FC H' & TN T\ LPe12002 8GB 7 71 /\F ¥ %JL
31)E—FrR—FHTOY TIRE (FC) M¥EH#HINIUE—FKR—
ICBITLTVWET, EAT Oy IREICEBITLTULE

o AML— ) — RORERE
ICR% . LIFBHEL. VE—
bAR— b DIKREED Tonline 1 1IZ7
D¥xd, UE—rR—FDKRE

H Tblocked J F7zl& T not
present | DX XICHRBZZEHHD
£9, COREIX. TILFNIL
1Y TOD LUN AD/XZH TEEEH
HELR] Ce. ENn50 LUN
D /0 HMEIET 2 C e 218 < ATREM
HH D £9, remoteport DEEMHIL
KOGV FIN AT RTHEEETE
ESCE
---cat/sys/class/fc_host/host*/device
[rport*/fc_remote_ports/rport
Iport_class/fc_host/host/device/fc
_remote_ports/rport -state- -port
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SUSE Linux Enterprise Server 152 ONTAPD {F

ONTAP SANR X FDIBREREZFERA L T. ONTAPZ X —4"w bk ¥ L TSUSE Linux
Enterprise Server 15Z 8 TZE £,

Linux Unified Host Utilities #1 > X ~—JLL X9

NetApp Linux Unified Host UtilitiesY 7 b D = 7/N\w 7 —2ld. IZ32E Y bEXUB4E Y FD.rppmT 71 IL K
LTHESNTLWEI" Ry F 7y THR—= b1 R BRICELIET 7LD D 5B WEEIF. ZFERAL
THER T 71 L% "NetApp Interoperability Matrix Tool THEFSERTTF £ I "HEERL T IEEL,

NetApp Tld. Linux Unified Host Utilities®D - > X b — )L &R R L TWEITH. BBETIEHD FHA, 1—
T4 1) T4 TlE. Linux KR FDREIFEESINEF A, BEEENAELEL. 2y 7Yy TOHREZI—HK
— ;AR EICEHTAERENETETELIICHRDET,

Linux Unified Host UtilitieshIRTE1 Y X =L TN TWBIEEIE. BRFN—2aic7y oL —R33HhHl
BRLTROFIBICH > TREF/N—arvEA I M=)LLETD,

FIE

1. 5. 32w hFE7-1F 64 E v D Linux Unified Host Utilites VY 7 bz 7 NX\wh—S# Ao >O—R
LET "%y k7w THK— R 1 k' RR MMCEBREL £ 3

2 YT bIITNyT—2%A VA =ILLET,
['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | ZEBRL T ZE W

@ CORFaAXVEDHEREEFEALT, ICERITDIITIVRISA TR ERETET XY "Cloud
Volumes ONTAP" & £ T "ONTAP Xt Amazon FSX",

SANY—=)L*v

ZDY—J)LF v hE. NetApp Host Utilities N\w o —2 %A YA M—IL 2 BENICA VX M=ILEnE
To COFY ML UuNnI—FT o VT HEENTHD 'LUN ¥ HBADER(ICKRIIB XY MNanluny O
RiZ. RRAMIIYEYT SN LUN. TILFNR, BLUVM1Z>IT—2T I —FTDERICHER TR Z K
LE9,

Gl
ROFTIE 'lun lun lun show <> K LUN [BHRERL F T

# sanlun lun show all

B
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controller (7mode/E-Series) / device host lun

vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product

data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP

120.0g cDOT

data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP

120.0g cDOT

data vserver /vol/vol2/lun? /dev/sdd hostl6 FCP

120.0g cDOT

data vserver /vol/vol2/lun2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— +HTY

DERZHD

SAN 7— rZERT25H81F. BETHR—EINTLWIRELHBD FT, ZFEATITET "NetApp
Interoperability Matrix Tool THEFETETE£I"FHLTWVWS 0S. HBA. HBA77—LD 7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— b TWVWBR e ZHERBLE T,

FIE
1.SAN 7—F LUN ZRZ MR Y EYI LET,
2. ERONZNMERRIRETH D ez L E 95

() TRPASL=FAYILATLOEBL. NATRESNDL. EROSZDERTE
ALES N

3. SAN 7= h LUNBIwEYIINTWER—MMIXFLT. #—/VBIOS TSAN J—rEBMICL X
ER

HBABIOS ZBMICT 2AEICDOVTIE. RUA—EBOVZaT7ILEBRL TSIV,
4 RAL%ED)T—hLT. 7= FHEEICET LA CEERLE D,
TILF IR
SUSE Linux Enterprise Server 15 M35 & (3. /etc/multipath.conf 7 7 1 ILHBFE L TLWBRENBH D £ H.
T71IVCEBEDEEEZMADZMEIZH D £t Ao SUSE Linux Enterprise Server 15 |&. ONTAP LUN %353
L TCEYICBE T OICBBRINTORETCIANAILETNTVET,
M multipath -l ;1 IY Y REFEAT S L. ONTAP LUN OREX R TET X,

MUEDE T2 3> TR ASAB K UVASAUADRILY FIZR Y EV T SNTLUNDRILFNAREIOFZRL
9,

36


https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT

Z—IJLSANT L 1 &/

ZF—JLSANT7 L (ASA) B TlE. BEDLUNANDITARTONIANRBELESN. 77U T+ THIRENHIFS

NEd, CNICED. IRTONRZFERICERT BI/00EBHITHNZH. NT+x—<T > XHMEMLELFE
ER

)
KOFIE. ONTAP LUNDIEELWEHEAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:604 active ready running

@ 1 DDLUNICREBL/NRIFADET T, NAD4ADULEHD . R L —BERIC/NADR
BEHORETIHEMELHD £7,

ASAT AL/ IUtA

ASALIA DB TIE. BEEDNELZ2DDNITIL—THBETT, BEENSVNIRZT I T« JI&Et
SNET, 2FD. POV —FHAEESNATVWE Y bPO—JICE>TUIRENE T, BEEDVEV/NRIZ
TOT47TEN BOAY FO-SHhS5REETNBZLORBELEINTLEEA, RELINTULARL/NZR
¥ RBIEENTNZAZERATEBVGSICOAMERAINIT,

il

KOBIE. 2 DDT7 T4 7 | RBILINRE 2 DDT I T+« 7 | IEREL/NAZFEAT 2 ONTAP LUN (ZXd
BELVWHAERRLET,

# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=enabled
| |- 11:0:1:0 sdj 8:144 active ready running
| |- 11:0:2:0 sdr 65:16 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- 11:0:0:0 sdb 8:16 active ready running
|- 12:0:0:0 sdz 65:144 active ready running
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@ 1 DDLUNICIAEBR/INRIZADET T NADADUEHD E. AL —BERIC/NADM
BEDRET BN HD £7,

HERRE

SUSE Linux Enterprise Server 15 OSi&. ONTAP LUN%ZB#H L. IR TORENZT X —2ZBHICIEL <
RETAISICOAVYNAILEINTWVWE T, multipath.conf WILFNATFT—FE>ZEHFTBICIE. 7740

»ﬁf?btuéﬁ%#%bi?ob®7 TIHPEFEELEVESIE. OV REFRALTEOEONT T
7AIWEERTE XY “touch /etc/multipath.confo

‘multipath.conf 77 A IINZHDTERT D ITIE. XOOAYY RZFEALTIILFNRIT—E
2AzBMCLTHIBLABITNEBR S RWEERHD £7,

chkconfig multipathd on
/etc/init.d/multipathd start

7»?AZT%ELK(@U7A42ﬁ%5%AP\T7?NF$D%@%*M5%T@ END 255 =R
T, T7MIILICEEADEBMNT2HEIEHD FHA nultipath.confo REBRT/NA A ZFENTBICIE. 7

7’()L623ﬁ(@1‘§3‘(%ﬁmbmultipath.conf\ <Devld>% N3 2 7T /V 1 D Worldwide Identifier (WWID)
NFEHINCEBEZFHREFT,

blacklist {
wwid <DevId>

devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

ROBITIE. 7/ ZDOWWIDZHFE L T "multipath.conf 7 71 JLIZEBMML £,

FE
1. WWIDZEREEEL £ 95

/lib/udev/scsi_id -gud /dev/sda

3600a098038314c4a433£5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833
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_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.

Add the "WWID  to the blacklist stanza in "~/etc/multipath.conf :
[source,cli]
_.|_

72w o)X+ {WWID 3600a0980314c4a433f5774717a3046 devnode " (ram|raw|loop|fd|md|dm-|sr|scd|st
) "devnode"hdlazl"devnode” geijgg "}

Always check your ~/etc/multipath.conf®™ file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in
consultation with NetApp, the OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev _loss tmo | "infinity"
failback | immediate
fast io fail tmo | 5
flush on last del | "yes"
hardware handler | "O"

no path retry | gqueue

path checker | "tur"
path grouping policy | "group by prio"
path selector | "service-time 0"

[

|

|

|

|

|

|

|

| features | "2 pg init retries 50"
|

|

|

|

|

|

| polling interval | 5
|

|

|

prio | "ontap"
product | LUN.*
retain attached hw handler | yes
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| rr weight | "uniform"

| user friendly names | no
| vendor | NETAPP
|=

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf’ file defines values for "path checker' and
‘no _path retry' that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these

parameters can be corrected specifically for ONTAP LUNs with a device
stanza.

defaults {path_checker readsector0 no_path_retry fail}

T /N1 X {device {vendor "lun" NetApp product" lun.*"no_path_retry queue path_checker tur} }

== Known issues

The SUSE Linux Enterprise Server 15 with ONTAP release has the following
known issues:

NetApp Bug ID

Title

Description

link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=1154309[1154309”] | SLES 15 host with more
than 20 mapped LUNs might go into maintenance mode after a reboot | SLES
15 host with more than 20 mapped LUNs might go into maintenance mode after
a reboot. The maintenance mode becomes single user mode following the
message:

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

// 2024 SEP 2, ONTAPDOC-2345

SUSE Linux Enterprise Server 12

SUSE Linux Enterprise Server 12 SP5Z ONTAPD
ONTAP SANR X k DERE%Z A L T. SUSE Linux Enterprise Server 12 SP5¥ ONTAP
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2Ty hELTHRETETET,

Linux Unified Host Utilities =1 > X —JLL X7

NetApp Linux Unified Host UtilitiesY 7 b = 7 /N7 —2 3, 1Z32E Y B KLVB4E Y bD.rpmT7 71L&
LTHEINTVWES "Ry b7y THR—FTA b BRICELE7 717IILDBDOSBWESIE. ZFEHAL
TRHER T 7 JL%"NetApp Interoperability Matrix Tool THEEE T T £ 3 "HEERL TSI LY,

NetApp Tl&. Linux Unified Host UtilitesD 1 > X b — )L @R L TVWEITH. HEBETIEHD FHA. 21—

T4 )T« TlE Linux kX FDOREREEEINEEA. BEREIALEL. 2V b Ty TOAIEZIT—TFR
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Linux Unified Host Utilitiesh'IRTEA Y X b—IILETNTWVWBBEIE. BHN—2aVIc7v 7oL —R$3HH|
BMLTROFIBICH > TRIFN—-SarvEA YA M—=ILLET,

Flig
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LET "Ry b7y THR— 4+ R MIERLET,

2 YT bIITNYT—2%A VA =ILLET,

[ rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | Z&8RL T 7ZE L)

@ CORFaAaXVEDEREEFERALT. ICERIDIVTTVRISAT U RNERETETEXT "Cloud
Volumes ONTAP" & & U "ONTAP Xt 5 Amazon FSX",

SAN Y —)LF v k

ZDY—JLF¥ v ;& NetApp Host Utilities /N —2 %A VA M—ILTRCBENICA A M—ILENE
o COFY MK lun I—FT o VT HEENTHD 'LUN & HBA DEBICKRIIBEEY lanluny a7
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LFxd,

£
ROFTIE lun lun lun show <> Rid LUN [BSRZERL X

# sanlun lun show all

B
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controller (7mode/E-Series) / device host lun

vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product

data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP

120.0g cDOT

data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP

120.0g cDOT

data vserver /vol/vol2/lun? /dev/sdd hostl6 FCP

120.0g cDOT

data vserver /vol/vol2/lun2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— +HTY

DERZHD

SAN 7— rZERT25H81F. BETHR—EINTLWIRELHBD FT, ZFEATITET "NetApp
Interoperability Matrix Tool THEFETETE£I"FHLTWVWS 0S. HBA. HBA77—LD 7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— b TWVWBR e ZHERBLE T,

FIE
1.SAN 7—F LUN ZRZ MR Y EYI LET,
2. ERONZNMERRIRETH D ez L E 95

() TRPASL=FAYILATLOEBL. NATRESNDL. EROSZDERTE
ALES N

3. SAN 7= h LUNBIwEYIINTWER—MMIXFLT. #—/VBIOS TSAN J—rEBMICL X
ER

HBABIOS ZBMICT 2AEICDOVTIE. RUA—EBOVZaT7ILEBRL TSIV,
4 RAL%ED)T—hLT. 7= FHEEICET LA CEERLE D,
JILF/INR
SUSE Linux Enterprise Server 12 SP5 M35&. /etc/multipath.conf 7 7 1 ILHBFEL TVWBRHRELRH D £
D T77AINICHEDEEX MR 2 EIEH D £t Ao SUSE Linux Enterprise Server 12 SP5 (. ONTAP
LUN ZZ358 L CEYICEIR T 3 OICBEBERIRNTORETCIAVNTILINET,
M multipath -l ;1 AY Y REFET S L. ONTAP LUN OREX R TET X,

MUEDE T 3> TR ASAB K UVASAUADRILY FIZR Y EV T SNTLUNDRILFNARE DR ZRL
9,
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Z—IJLSANT L 1 &/

ZF—JLSANT7 L (ASA) B TlE. BEDLUNANDITARTONIANRBELESN. 77U T+ THIRENHIFS

NEd, CNICED. IRTONRZFERICERT BI/00EBHITHNZH. NT+x—<T > XHMEMLELFE
ER

)
KOFIE. ONTAP LUNDIEELWEHEAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:604 active ready running

@ 1 DDLUNICREBL/NRIFADET T, NAD4ADULEHD . R L —BERIC/NADR
BEHORETIHEMELHD £7,

ASAT AL/ IUtA

ASALIA DB TIE. BEEDNELZ2DDNITIL—THBETT, BEENSVNIRZT I T« JI&Et
SNET, 2FD. POV —FHAEESNATVWE Y bPO—JICE>TUIRENE T, BEEDVEV/NRIZ
TOT47TEN BOAY FO-SHhS5REETNBZLORBELEINTLEEA, RELINTULARL/NZR
¥ RBIEENTNZAZERATEBVGSICOAMERAINIT,

il

KOBIE. 2 DDT7 T4 7 | RBILINRE 2 DDT I T+« 7 | IEREL/NAZFEAT 2 ONTAP LUN (ZXd
BELVWHAERRLET,

#multipath -11

3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode

size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

"—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running
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@ 1 DDLUNICIAEBR/INRIZADET T NADADUEHD E. AL —BERIC/NADM
BEDRET BN HD £7,

HERRE

SUSE Linux Enterprise Server 12 SP5 OSi&. ONTAP LUN% 33 L. IR TORE/NT X —X = BEHICIE
LLRETAELSICOAVNAILEINTWVWET, multipath.conf WILFNAT—FEVEZE#HTBICIE. 7

FANUDEFEELTWVWBBEDRDHDEY, COT7MIDEFEELAVGRIE. IV FZFERALTZEOEONA
770 ZERTEEXY “touch /etc/multipath.confs

‘multipath.conf 77 A IINZHDTERT D ITIE. XOOAYY RZFEALTIILFNRIT—E
2AzBMCLTHIBLABITNEBR S RWEERHD £7,

chkconfig multipathd on
/etc/init.d/multipathd start

7»?AZT%ELK(@U7A42ﬁ%5%AP\T7?NF$D%@%*M5%T@ END 255 =R
T, T7MIILICEEADEBMNT2HEIEHD FHA nultipath.confo REBRT/NA A ZFENTBICIE. 7

7’()L62zﬁ(@1‘§3‘(%i57][|bmultipath.conf\ <Devld>% N3 2 7T /V 1 D Worldwide Identifier (WWID)
NFEHINCEBEZFHREFT,

blacklist {
wwid <DevId>

devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

ROBITIE. 7/ ZDOWWIDZHFE L T "multipath.conf 7 71 JLIZEBMML £,
FE
1. WWIDZREERL £9,

/lib/udev/scsi_id -gud /dev/sda

3600a098038314c4a433£5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833
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_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.

Add the "WWID  to the blacklist stanza in "~/etc/multipath.conf :
[source,cli]
_.|_

72w o)X+ {WWID 3600a0980314c4a433f5774717a3046 devnode " (ram|raw|loop|fd|md|dm-|sr|scd|st
) "devnode"hdlazl"devnode” geijgg "}

Always check your ~/etc/multipath.conf®™ file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in
consultation with NetApp, the OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev _loss tmo | "infinity"
failback | immediate
fast io fail tmo | 5
flush on last del | "yes"
hardware handler | "O"

no path retry | gqueue

path checker | "tur"
path grouping policy | "group by prio"
path selector | "service-time 0"

[

|

|

|

|

|

|

|

| features | "2 pg init retries 50"
|

|

|

|

|

|

| polling interval | 5
|

|

|

prio | "ontap"
product | LUN.*
retain attached hw handler | yes
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| rr weight | "uniform"

| user friendly names | no
| vendor | NETAPP
|=

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf’ file defines values for "path checker' and
‘no _path retry' that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these

parameters can be corrected specifically for ONTAP LUNs with a device
stanza.

defaults {path_checker readsectorO no_path_retry fail} 5/\-f X {device {vendor "product" NetApp

lun.
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*n

no_path_retry queue path_checker tur} }

== Known 1issues

The SUSE Linux Enterprise Server 12 SP5 with ONTAP release has the
following known issues:

[
|
| NetApp Bug ID
| Title

| Description

| link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=1284293[1284293"] | Kernel disruption occurs
on SLES12 SP5 with QLogic QLE2562 8GB FC HBA during storage failover
operations | Kernel disruption occurs during storage failover operations
on the SLES12 SP5 kernel with a QLogic QLE2562 Fibre Channel (FC) host bus
adapter (HBA). The kernel disruption causes SLES12 SP5 to reboot, leading
to application disruption. If the kdump mechanism is enabled, the kernel
disruption generates a vmcore file located in the /var/crash/ directory.
Check the vmcore file to determine the cause of the disruption. A storage
failover with a QLogic QLE2562 HBA event affects the "THREAD INFO:
ffff8aedf723c2c0" module. Locate this event in the vmcore file by finding
the following string: " [THREAD INFO: ffff8aedf723c2cO]".

After the kernel disruption, reboot the host OS to enable it to recover.
Then restart the applications.

// 2024 SEP 2, ONTAPDOC-2345



SUSE Linux Enterprise Server 12 SP4X ONTAPD }{H

ONTAP SANR X ~ DE&TEZ A L T. SUSE Linux Enterprise Server 12 SP4 with
ONTAPZ A —7 v hE LTERETETF I,

Linux Unified Host Utilities 1 > X ~—JLL X9

NetApp Linux Unified Host UtilitiesY 7 b D = 7/\w 7 —2ld. IZ32Ew b EXTUB4E Y FD.rppmT 71 IL L
LTHEINTVWES " ®*y b7y T R— b1 b BRICELET 7 ’()L?b“b?’)‘%@b\iﬁétzt\ ZEAL
TWER T 71 )L%Z"NetApp Interoperability Matrix Tool THEEETE £ "HaaL TS

NetApp Tld. Linux Unified Host Utilities®D - > X b — )L &R R L TWEITH. BBETIEHD FHA, 1—
T4 1) T4 Tl Linux KX FOREIFEESINEFHA. BEEEENELEL. XY T Y TOHREZT—HR
— ;AR EICEHTAERENETETELIICHRDET,

Linux Unified Host UtilitieshIRTE1 Y X =L TN TWBIEEIE. BRFN—2aic7y oL —R33HhHl
BRLTROFIBICK>TERFN—arvE A M=)LLET,

FIE

1. 5. 32w hFE7-1F 64 E v D Linux Unified Host Utilites VY 7 bz 7 NX\wh—S# Ao >O—R
LET "%y k7w THK— R 1 k' RR MMCEBREL £ 3

2 YT bIITNyT—2%A VA =ILLET,
['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | ZEBRL T ZE W

@ CORFaAXVEDHEREEFEALT, ICERITDIITIVRISA TR ERETET XY "Cloud
Volumes ONTAP" & £ T "ONTAP Xt Amazon FSX",

SANY—=)L*v

ZDY—JL¥ v ~iE. NetApp Host Utilities /Ny T —S A VA M—=ILTHEBEFMNICAI VA M—ILENE
To COFYMIIE N I—FTao VT HEENTEHSD 'LUN & HBADBEBIZRIIBEY lanluny OT Y
Rig. RAMICIYvEYTEINTZLUN. JILFNR, LUV 22 I 2T I —TDERICHERIBRZT IR
LY,

Gl
ROFTIE 'lun lun lun show <> K LUN [BHRERL F T

# sanlun lun show all

B
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controller (7mode/E-Series) / device host lun

vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product

data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP

120.0g cDOT

data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP

120.0g cDOT

data vserver /vol/vol2/lun? /dev/sdd hostl6 FCP

120.0g cDOT

data vserver /vol/vol2/lun2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— +HTY

DERZHD

SAN 7— rZERT25H81F. BETHR—EINTLWIRELHBD FT, ZFEATITET "NetApp
Interoperability Matrix Tool THEFETETE£I"FHLTWVWS 0S. HBA. HBA77—LD 7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— b TWVWBR e ZHERBLE T,

FIE
1.SAN 7—F LUN ZRZ MR Y EYI LET,
2. ERONZNMERRIRETH D ez L E 95

() TRPASL=FAYILATLOEBL. NATRESNDL. EROSZDERTE
ALES N

3. SAN 7= h LUNBIwEYIINTWER—MMIXFLT. #—/VBIOS TSAN J—rEBMICL X
ER

HBABIOS ZBMICT 2AEICDOVTIE. RUA—EBOVZaT7ILEBRL TSIV,
4 RAL%ED)T—hLT. 7= FHEEICET LA CEERLE D,
TILF ISR
SUSE Linux Enterprise Server 12 SP4 Mi5& . /etc/multipath.conf 7 7 1 ILHEIEL TWBRRELHD £
D T7AINICHEDEEX MR 2 EIEH D £t Ao SUSE Linux Enterprise Server 12 SP4 (. ONTAP
LUN ZE8 L CELK BRI 3 LOICBERIARTORETCIAVNTILENTLET,
Mmultipath -l 1 AV REEETSE. ONTAPLUN OREEZHERTEET,

MUEDE T 3> TR ASAB K UVASAUADRILY FIZR Y EV T SNTLUNDRILFNARE DR ZRL
9,
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Z—IJLSANT L 1 &/

ZF—JLSANT7 L (ASA) B TlE. BEDLUNANDITARTONIANRBELESN. 77U T+ THIRENHIFS

NEd, CNICED. IRTONRZFERICERT BI/00EBHITHNZH. NT+x—<T > XHMEMLELFE
ER

)
KOFIE. ONTAP LUNDIEELWEHEAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:604 active ready running

@ 1 DDLUNICREBL/NRIFADET T, NAD4ADULEHD . R L —BERIC/NADR
BEHORETIHEMELHD £7,

ASAT AL/ IUtA

ASALIA DB TIE. BEEDNELZ2DDNITIL—THBETT, BEENSVNIRZT I T« JI&Et
SNET, 2FD. POV —FHAEESNATVWE Y bPO—JICE>TUIRENE T, BEEDVEV/NRIZ
TOT47TEN BOAY FO-SHhS5REETNBZLORBELEINTLEEA, RELINTULARL/NZR
¥ RBIEENTNZAZERATEBVGSICOAMERAINIT,

il

KOBIE. 2 DDT7 T4 7 | RBILINRE 2 DDT I T+« 7 | IEREL/NAZFEAT 2 ONTAP LUN (ZXd
BELVWHAERRLET,

#multipath -11

3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode

size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

"—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running
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@ 1 DDLUNICIAEBR/INRIZADET T NADADUEHD E. AL —BERIC/NADM
BEDRET BN HD £7,

HERRE

SUSE Linux Enterprise Server 12 SP4 OSi&. ONTAP LUN%Z 3 L. IR TOHRE/NT X —X = BEHICIE
LLRETAELSICOAVNAILEINTWVWET, multipath.conf WILFNAT—FEVEZE#HTBICIE. 7

FANUDEFEELTWVWBBEDRDHDEY, COT7MIDEFEELAVGRIE. IV FZFERALTZEOEONA
770 ZERTEEXY “touch /etc/multipath.confs

‘multipath.conf 77 A IINZHDTERT D ITIE. XOOAYY RZFEALTIILFNRIT—E
2AzBMCLTHIBLABITNEBR S RWEERHD £7,

chkconfig multipathd on
/etc/init.d/multipathd start

7»?AZT%ELK(@U7A42ﬁ%5%AP\T7?NF$D%@%*M5%T@ END 255 =R
T, T7MIILICEEADEBMNT2HEIEHD FHA nultipath.confo REBRT/NA A ZFENTBICIE. 7

7’()L62zﬁ(@1‘§3‘(%i57][|bmultipath.conf\ <Devld>% N3 2 7T /V 1 D Worldwide Identifier (WWID)
NFEHINCEBEZFHREFT,

blacklist {
wwid <DevId>

devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

ROBITIE. 7/ ZDOWWIDZHFE L T "multipath.conf 7 71 JLIZEBMML £,
FE
1. WWIDZREERL £9,

/lib/udev/scsi_id -gud /dev/sda

3600a098038314c4a433£5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833
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_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.

Add the "WWID  to the blacklist stanza in "~/etc/multipath.conf :
[source,cli]
_.|_

72w o)X+ {WWID 3600a0980314c4a433f5774717a3046 devnode " (ram|raw|loop|fd|md|dm-|sr|scd|st
) "devnode"hdlazl"devnode” geijgg "}

Always check your ~/etc/multipath.conf®™ file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in
consultation with NetApp, the OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev _loss tmo | "infinity"
failback | immediate
fast io fail tmo | 5
flush on last del | "yes"
hardware handler | "O"

no path retry | gqueue

path checker | "tur"
path grouping policy | "group by prio"
path selector | "service-time 0"

[

|

|

|

|

|

|

|

| features | "2 pg init retries 50"
|

|

|

|

|

|

| polling interval | 5
|

|

|

prio | "ontap"
product | LUN.*
retain attached hw handler | yes
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| rr weight | "uniform"

| user friendly names | no
| vendor | NETAPP
| =

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf’ file defines values for "path checker' and

‘no _path retry' that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these
parameters can be corrected specifically for ONTAP LUNs with a device
stanza.

defaults {path_checker readsector0 no_path_retry fail} 5/\-1 X {device {vendor "product" NetApp
lun.*"no_path_retry queue path_checker tur} }

== Known 1issues

There are no known issues for the SUSE Linux Enterprise Server 12 SP4 with
ONTAP release.

SUSE Linux Enterprise Server 12 SP3 ¥ ONTAPDfF

ONTAP SANRX FDEEEZFEAH L T. ONTAP%# & L 7=SUSE Linux Enterprise Server
128P3%Zz 52— v b LTRETETF I,

Linux Unified Host Utilities #1 > X F—JLL X

NetApp Linux Unified Host UtilitiesY 7 b = 7/Nw7r—2 &, IZ32E Y b EKVB4E Y bD.rpm7 71L&
LTRETNTVWET Ry 7y THR— b A b BRICELIET 7LD S BVWEEIE. ZFERBL
TRHERT 71 JL%"NetApp Interoperability Matrix Tool THEEZ T £ "HERL TLETL,

NetApp Tl&. Linux Unified Host UtilitesD -1 > X b — L@ < #HER L TVWETH. BEBETIEHD FHA. 21—
T4 1) 7T« TlE. Linux KX FOREIFEEFESINEFHA. BEEENALEL. XY MY TOHREZIT—HR
— hOREICRT ABHRENETET DL IICHD FT,

Linux Unified Host Utilitiesh'IRTE1 Y X b =L TN TWBIEEIE. BRFN—2aIc7y I L—R$3HH
BRLTROFIBICR > TRBHFN—Sa>vEA VA R—=ILLET,

FIE

1. 5. 32 Ew bF7-13 64 Ew D Linux Unified Host Utilities YV 7 kD= 7 NX\whr—2J# A0 O0—R
LET "Ry b7y THER= YA b RZMIEHELE T,

2 YT LI TNY =24V ZAM=ILLET,

['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | Z&8L T 7ZE L)
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C) CORFaAXVEDEREEZFERALT. ICEHRIBDIVTTVRISAT U NERETETEXT "Cloud
Volumes ONTAP" & & T "ONTAP X d Amazon FSX",
SANY—=)L*v

ZDY—ILF¥ v blE. NetApp Host Utilities /Ny —S% A4 VX =)L 2 EBHEMNICA VX M=ILENE
To COFYRICIEX N =T VT DEENTED 'LUN £ HBA DEIBICZRIIBEY Manluny IV
Rig. RAMIIYEYTEINTZLUN. RILFNR, BLUVAZ2I—2TIIN—TDERICHERIBERZ IR
L,

l

ROFITIE 'lun lun lun show <> KId LUN {BsRZEIRLE T

# sanlun lun show all

HA
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl  /dev/sdb  hostl6é  FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sdd  hostlé FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN 7—rHTY

MERHD
SAN 7 — = ERT 35813 B THR—FINTVWRIRELRHD X9, ZFERATITET "NetApp
Interoperability Matrix Tool TR CTETF £d"FERALTWVWS 0S. HBA. HBA77—L7Tx 7. HBAT7—Fk
BIOS. LU ONTAP DN—2 3 U R— b TWVWB e 2B LE T,
FlE

1. SAN 77—k LUN Z7R X MY EYI LET,

2. BEONZADMERTIEETHD ez L £,

@ RAMARL =T VI ATLHEE L. NIATRHRITEINDZ . BEDO/NZHMEREIEE
ICBDET,
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3. SAN 77—k LUN DI wEYIINTVWDER—MIRHLT. H—/ABIOS TSAN J—rZB#ICL F
ER

HBABIOS ZBMICT 2 HEICDOVWTIE. RUA—EBEBOYZ a7 I/IL2B8RLTLEETL
/_J_\Z I\%Uj I‘L/—t 7 hb\IEI%LLTETL/TL.k._ t%ﬁﬁmubijo

NILFNX

SUSE Linux Enterprise Server 12 SP3 D& . /etc/multipath.conf 7 7 1 LHFEEL TWRREBEHLHD £T
M. 77MINICHEDEEZNMZR ZHEIFH D £ Ao SUSE Linux Enterprise Server 12 SP3 [&. ONTAP
LUN ZE88 L CTIELK BT 3 OICHBEBRINTORETCIAVNTILEINTUVET,

M'multipath -Il ;1 AY >V FZFERETS L. ONTAPLUN OFREZHRTET LT,

DT T 3> TIE. ASAB L UASAUADRILY FICR Y EXV T ESNTLUNDRILFNANRE ORI ZRL
9,

ZF—IJLSANT L A H8R%

ZF—IJLSANT7 L (ASA) 1B TlE. BEDLUNADITARTONINRELESN. 72U T+ THREN TS

NEJI, ChCED. IRTONRZERICERT D IOMEN TONE . NT+—I DA LELF
ERS

A
RDFE. ONTAP LUNDIELWHAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:64 active ready running

@ 1DDLUNICRHRELR/NRIFADETTT, NADIDMUEDHBE. A RL—FBERIC/N DR
BEHRLETBIEREMDLHD £7,

ASA HA /a9t 4

ASALIANDER TIZ. BEREENERZ2DDNRTIL—THRETT, BEEHNEWVWNRIZT VT Tzt
INEd, 2FD. FHUS—MPERBINTVWRI IV FO—SICE>THUIEBINE T, BREDEL/NIT
TIT47TdH. lod>bO—Ih6RMHEINZ-HRBIEINTULEEA. RBIELINTULAEL/NR
. REILINTNREZFERATEIRVBEICOAMEATINE T,

l
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KOBNE. 2 D2DT7 0T« 7 | RELINRE2DDT T+« 7 | IEREL/NA%ERT 3 ONTAP LUN Zxt
IAELWHEAZRRLE T,

# multipath -11

3600a09803831347657244e52776639%94e dm-5 NETAPP, LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handler' hwhandler='l alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

‘—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running

@ 1 DDLUNICRHREL/NRIFADETTT, NADADULEHD . AL —BEERIC/NADR
BEDRETZaEMENHD £7,

R

S L=
X AE

=]l

SUSE Linux Enterprise Server 12 SP3 OS|&. ONTAP LUN%Z R L. IXRTORE/NT XA —XEBHMICIE
LLRETAELDICOAVNAILEINTWVWET, multipath.conf WILFNAT—FEVZEFHTBICIE. 7
FATILHDEELTWVWBIHRERHDET, COT7AIDAEELAVEGSIE. OV RFEFRLTEDEONT
770 ZERTEEXY “touch /etc/multipath.confs

‘multipath.conf 77 AN ZEHDTERT D ITIE. XOOAYY RZFEALTIILFNRIT—E
AzBMCLTHIBLBITNEZR S BRWEERHD 7,

chkconfig multipathd on
/etc/init.d/multipathd start

VILFNIATEEBLIECKBWVWTNA ADHZZBER. T7FIL LD BEBESNIBEFORENH 258K
T, T7MIIICEEADEBIMNT3HEIEHD FHA nultipath.confo REBRT/NA A ZRFENTBICIE. 7

7AILICRDOEX =B L multipath.conf. <Devld>% {49 3T /N1 X DWorldwide Identifier (WWID)
NFEHCEBEZTHAE T,

blacklist {
wwid <DevId>

devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

ROBITIE. T/N1 ZOWWIDZ4FE L T "multipath.conf 7 7 7 JLICEBIL £ 9,
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FIE

1. WWIDZEREEEL £ 9,

/lib/udev/scsi id -gud /dev/sda

3600a098038314c4a433f5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833

_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.

Add the "WWID  to the blacklist stanza in ~/etc/multipath.conf :
[source,cli]
_.|_

72w o)X+ {WWID 3600a0980314c4a433f5774717a3046 devnode " (ram|raw|loop|fd|md|dm-|sr|scd|st

)

56

"devnode"hdiazl"devnode” coigg "}

Always check your ~/etc/multipath.conf® file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’™ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in

consultation with NetApp, the OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev _loss tmo | "infinity"



failback | immediate

fast io fail tmo | 5

features | "2 pg init retries 50"
flush on last del | "yes"
hardware handler | "O"

no _path retry | queue
path checker | "tur"
path grouping policy | "group by prio"

polling interval | 5

prio | "ontap"

product | LUN.*

retain attached hw handler | yes
rr weight | "uniform"

user friendly names | no

vendor | NETAPP

|
|
|
|
|
|
|
|
| path selector | "service-time 0"
|
|
|
|
|
|
|
|

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf’ file defines values for "path checker’' and
‘'no_path retry’ that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these
parameters can be corrected specifically for ONTAP LUNs with a device
stanza.

defaults {path_checker readsector0 no_path_retry fail} 7 /31 X {device {vendor "product" NetApp
lun.*"no_path_retry queue path_checker tur} }

== Known issues

The SUSE Linux Enterprise Server 15 SP3 with ONTAP release has the

following known issues:

NetApp Bug ID

Title

Description

link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=1089555[1089555"] | Kernel disruption observed
on kernel version SLES12 SP3 with Emulex LPel6002 16GB FC during storage
failover operation | A kernel disruption might occur during storage
failover operations on kernel version SLES12 SP3 with Emulex LPel6002 HBA.
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The kernel disruption prompts a reboot of the operating system, which in
turn causes an application disruption. If the kdump is configured, the
kernel disruption generates a vmcore file under /var/crash/directory. You
can investigate the cause of the failure in the vmcore file.

Example:

In the observed case, the kernel disruption was observed in the module
“lpfc sli ringtxcmpl put+51” and is logged in the vmcore file

- exception RIP: lpfc sli ringtxcmpl put+51.

Recover the operating system after the kernel disruption by rebooting the
host operating system and restarting the application.

| link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=1089561[1089561"] | Kernel disruption observed
on kernel version SLES12 SP3 with Emulex LPe32002 32GB FC during storage
failover operations | A kernel disruption might occur during storage
failover operations on kernel version SLES12 SP3 with Emulex LPe32002 HBA.
The kernel disruption prompts a reboot of the operating system, which in
turn causes an application disruption. If the kdump is configured, the
kernel disruption generates a vmcore file under /var/crash/directory. You
can investigate the cause of the failure in the vmcore file.

Example:

In the observed case, the kernel disruption was observed in the module
“lpfc sli free hbg+76” and is logged in the vmcore file

— exception RIP: lpfc sli free hbgt+76.

Recover the operating system after the kernel disruption by rebooting the
host operating system and restarting the application.

| link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=1117248[1117248"] | Kernel disruption observed
on SLES12SP3 with QLogic QLE2562 8GB FC during storage failover operations
| During storage failover operations on the Slesl2sp3 kernel (kernel-
default-4.4.82-6.3.1) with QLogic QLE2562 HBA, the kernel disruption was
observed due to a panic in the kernel. The kernel panic leads to a reboot
of the operating system, causing an application disruption. The kernel
panic generates the vmcore file under the /var/crash/ directory if kdump
is configured. Upon the kernel panic, the vmcore file can be used to
understand the cause of the failure.

Example:

In this case, the panic was observed in the “blk finish request+289”
module.

It is logged in the vmcore file with the following string:

"exception RIP: blk finish request+289"

After the kernel disruption, you can recover the operating system by
rebooting the Host 0OS. You can restart the application as required.
| link:https://mysupport.netapp.com/NOW/cgi-



bin/bol?Type=Detail&Display=1117261[1117261"] | Kernel disruption observed
on SLES12SP3 with Qlogic QLE2662 16GB FC during storage failover
operations | During storage failover operations on Slesl2sp3 kernel
(kernel-default-4.4.82-6.3.1) with Qlogic QLE2662 HBA, you might observe
kernel disruption. This prompts a reboot of the operating system causing
application disruption. The kernel disruption generates a vmcore file
under /var/crash/ directory if kdump is configured. The vmcore file can be
used to understand the cause of the failure.

Example:

In this case the Kernel disruption was observed in the module "unknown or
invalid address" and is logged in vmcore file with the following string -
exception RIP: unknown or invalid address.

After kernel disruption, the operating system can be recovered by
rebooting the host operating system and restarting the application as
required.

| link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=1117274[1117274~] | Kernel disruption observed
on SLES12SP3 with Emulex LPel6002 16GB FC during storage failover
operations | During storage failover operations on Slesl2sp3 kernel
(kernel-default-4.4.87-3.1) with Emulex LPel6002 HBA, you might observe
kernel disruption. This prompts a reboot of the operating system causing
application disruption. The kernel disruption

generates a vmcore file under the /var/crash/ directory if kdump is
configured. The vmcore file can be used to understand the cause

of the failure.

Example:

In this case kernel disruption was observed in the module
“raw_spin lock irgsave+30” and is logged in the vmcore file with the
following string:

- exception RIP: raw spin lock irgsave+30.

After kernel disruption, the operating system can be recovered by
rebooting the host operating system and restarting the application as
required.

// 2024 SEP 2, ONTAPDOC-2345
SUSE Linux Enterprise Server 12 SP2X ONTAPDfF

ONTAP SANRX b DEREZ AL T. ONTAP%Z#2# L 7=SUSE Linux Enterprise Server
12SP2% X2 —4w h LTHEETETEXY,
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Linux Unified Host Utilities #1 > X —JLL X7

NetApp Linux Unified Host UtilitiesY 7 b = 7 /N7 —2 3, 1Z32E Y B XVB4E Y bD.rpm7 71L&
LTHESNTVWET "Ry b7y THR— A1 ' BRISBELIZ7 77IILDBDD 5 RWVESIE. ZEHAL
THER T 71 L% "NetApp Interoperability Matrix Tool THEEERTTF £ I"HEEEL TLIEETL,

NetApp Tl&. Linux Unified Host UtilitesD 1 > X b — L@ R L TVWEIH. BEBETIEHD FHA. 21—
T4 UT 1 Tl Linuxh2 FOREREBESNELA. EBBENELL, Xy b7y TOHARZI—HH
— rOREICEETIBERZNETETBELIOICHDET,

Linux Unified Host Utilitiesh'IRTEA Y X b—IILTNTWVWBBEIE. BHN—2aVIc7vy 7oL —R$3HH|
BRLTROFIBICKEDTERF/N—Ca>mxwxA A M—=IILLET,

Flig
1. 5. 32 Ew bF7-13 64 Ew D Linux Unified Host Utilities VY 7 kD 7 N\whr—2J%# A0 > O0—KR
LET "Ry b7y THR—= b1 R RIMIEHRELE T,

2 YT TNy =S4 VAM=ILLET,
['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | #&BL T 2TV

@ CORFaXVEDEREEZFERALT. ICERIDIVTTVRISAT U NERETET XY "Cloud
Volumes ONTAP" & & U "ONTAP Xt Amazon FSX",

SAN Y —)LFv k

CDY—ILF¥ v ;& NetApp Host Utilities /N —2 %AV A M—ILT R CBEENICA A M—ILENE
o COFY MK lun =T VT HEENTHD 'LUN & HBA DEBICKRIIBEEY lanluny O
Rid. RAMIXYEYTEINILUN, YILFNR, BLUVAMZOI—RT I —TDERICHERIERZ R
LFxd,

1)
ROFTIE lun lun lun show <> Rid LUN [BSRZERL X

# sanlun lun show all

B
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controller (7mode/E-Series) / device host lun

vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product

data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP

120.0g cDOT

data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP

120.0g cDOT

data vserver /vol/vol2/lun? /dev/sdd hostl6 FCP

120.0g cDOT

data vserver /vol/vol2/lun2 /dev/sde hostl5 FCP

120.0g cDOT

SAN 7— +HTY

DERZHD

SAN 7— rZERT25H81F. BETHR—EINTLWIRELHBD FT, ZFEATITET "NetApp
Interoperability Matrix Tool THEFETETE£I"FHLTWVWS 0S. HBA. HBA77—LD 7. HBAJ—Fh
BIOS. B&LU ONTAP DN—=2 3 U R— b TWVWBR e ZHERBLE T,

FIE
1.SAN 7—F LUN ZRZ MR Y EYI LET,
2. ERONZNMERRIRETH D ez L E 95

() TRPASL=FAYILATLOEBL. NATRESNDL. EROSZDERTE
ALES N

3. SAN 7= h LUNBIwEYIINTWER—MMIXFLT. #—/VBIOS TSAN J—rEBMICL X
ER

HBABIOS ZBMICT 2AEICDOVTIE. RUA—EBOVZaT7ILEBRL TSIV,
4 RArZEDVT—FLT. 7= bHERBICET LI ERERELED,
TILFIXR
SUSE Linux Enterprise Server 12 SP2 Tld. /etc/multipath.conf 7 7 1 LOFEE L TWBREHRH D £ H.
T71IVCEBEDNDEEZMAZUEILH D £t Ao SUSE Linux Enterprise Server 12 SP2 [&. ONTAP LUN
ZRM L CELK BB I3 DICBBERIARNTORETCIANTILTINATVET,
M multipath -l ;1 AY Y REFET S L. ONTAP LUN OREX R TET X,

MUEDE T 3> TR ASAB K UVASAUADRILY FIZR Y EV T SNTLUNDRILFNARE DR ZRL
9,
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Z—IJLSANT L 1 &/

ZF—JLSANT7 L (ASA) B TlE. BEDLUNANDITARTONIANRBELESN. 77U T+ THIRENHIFS

NEd, CNICED. IRTONRZFERICERT BI/00EBHITHNZH. NT+x—<T > XHMEMLELFE
ER

)
KOFIE. ONTAP LUNDIEELWEHEAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:604 active ready running

@ 1 DDLUNICREBL/NRIFADET T, NAD4ADULEHD . R L —BERIC/NADR
BEHORETIHEMELHD £7,

ASAT AL/ IUtA

ASALIA DB TIE. BEEDNELZ2DDNITIL—THBETT, BEENSVNIRZT I T« JI&Et
SNET, 2FD. POV —FHAEESNATVWE Y bPO—JICE>TUIRENE T, BEEDVEV/NRIZ
TOT47TEN BOAY FO-SHhS5REETNBZLORBELEINTLEEA, RELINTULARL/NZR
¥ RBIEENTNZAZERATEBVGSICOAMERAINIT,

il

KOBIE. 2 DDT7 T4 7 | RBILINRE 2 DDT I T+« 7 | IEREL/NAZFEAT 2 ONTAP LUN (ZXd
BELVWHAERRLET,

# multipath -11

3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

"—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running
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@ 1 DDLUNICIAEBR/INRIZADET T NADADUEHD E. AL —BERIC/NADM
BEDRET BN HD £7,

HERRE

SUSE Linux Enterprise Server 12 SP2 OSi&. ONTAP LUN% 3 L. IR TOHRE/NT X —X = BEHICIE
LLRETAELSICOAVNAILEINTWVWET, multipath.conf WILFNAT—FEVEZE#HTBICIE. 7

FANUDEFEELTWVWBBEDRDHDEY, COT7MIDEFEELAVGRIE. IV FZFERALTZEOEONA
770 ZERTEEXY “touch /etc/multipath.confs

‘multipath.conf 77 A IINZHDTERT D ITIE. XOOAYY RZFEALTIILFNRIT—E
2AzBMCLTHIBLABITNEBR S RWEERHD £7,

chkconfig multipathd on
/etc/init.d/multipathd start

7»?AZT%ELK(@U7A42ﬁ%5%AP\T7?NF$D%@%*M5%T@ END 255 =R
T, T7MIILICEEADEBMNT2HEIEHD FHA nultipath.confo REBRT/NA A ZFENTBICIE. 7

7’()L62zﬁ(@1‘§3‘(%i57][|bmultipath.conf\ <Devld>% N3 2 7T /V 1 D Worldwide Identifier (WWID)
NFEHINCEBEZFHREFT,

blacklist {
wwid <DevId>

devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

ROBITIE. 7/ ZDOWWIDZHFE L T "multipath.conf 7 71 JLIZEBMML £,
FE
1. WWIDZREERL £9,

/lib/udev/scsi_id -gud /dev/sda

3600a098038314c4a433£5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833
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_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.

Add the "WWID  to the blacklist stanza in "~/etc/multipath.conf :
[source,cli]
_.|_

Zwo1) 2~ {WWID 3600a0980314c4a433f5774717a3046 devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st
"devnode"hdiaz"devnode” goigg "}

Always check your ~/etc/multipath.conf®™ file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in
consultation with NetApp, the OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev _loss tmo | "infinity"
failback | immediate
fast io fail tmo | 5
flush on last del | "yes"
hardware handler | "O"
path checker | "tur"

[
|
|
|
|
|
|
|
| features | "3 queue if no path pg init retries 50"
|
|
|
| path grouping policy | "group by prio"

| path selector | "service-time 0"

| polling interval | 5

| prio | "ontap"

| product | LUN.*

| retain attached hw handler | yes

|

rr weight | "uniform"



user friendly names | no
vendor | NETAPP

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf' file defines values for "path checker’ and
"detect prio  that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these
parameters can be corrected specifically for ONTAP LUNs with a device

stanza.

defaults {path_checker readsector0 detect_prio no} fEdD 7 /N1 X {device {vendor "product" NetApp
lun.*"path_checker tur detect_prio yes} }

== Known issues

There are no known issues for the SUSE Linux Enterprise Server 12 SP2 with
ONTAP release.

SUSE Linux Enterprise Server 12 SP1 2 ONTAPD#fH

ONTAP SAN7R X  DE&EZ A L T. SUSE Linux Enterprise Server 12 SP1 X ONTAP
ZRA—T YR LTRETEEI,

Linux Unified Host Utilities #17> X ~—JLL X

NetApp Linux Unified Host UtilitiesY 7 b = 7 /N7 —2 3, 1Z32E Y B XVB4E Y b D.rpm7 71L&
LTHEINTVWES " ®Ry b7y THR—rTA b BRICELZ7 71D DOSHBWEEIE. ZFEAL
TRERT 7 JL%"NetApp Interoperability Matrix Tool THEEE T £ "R L TLETL,

NetApp TlE. Linux Unified Host Utilites®D 1 >~ X b — )L Z58 <R L TLWETH. BBETIEHD FHA. 21—
T4 )T« TlE. LinuxREX FOREIZEESNFEA. BEEENINALEL. XY 7Y TOAREZIT—HR
— rOREICRET HBEHRENETET DL IICHD FT,

Linux Unified Host Utilitiesh'IRTEA Y X b—IILTNTWVWBBEIE. BHFN—avIc7yv 7oL —R$3HH
BRLTROFIBEICKE>TERIFN—armEA A M—=ILLET,

FIE

1. 5. 32 Ew bF713 64 Ew D Linux Unified Host Utilities VY 7 kD 7 N\wor—2J%# A0 > O0—KR
LET "Ry b7y FHR— ko R AR MCEELET,

2. VT TN T—S%AVAM=ILLET,

['rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | ZEBRL T EE W
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C) CORFaAXVEDEREEZFERALT. ICEHRIBDIVTTVRISAT U NERETETEXT "Cloud
Volumes ONTAP" & & T "ONTAP X d Amazon FSX",
SANY—=)L*v

ZDY—ILF¥ v blE. NetApp Host Utilities /Ny —S% A4 VX =)L 2 EBHEMNICA VX M=ILENE
To COFYRICIEX N =T VT DEENTED 'LUN £ HBA DEIBICZRIIBEY Manluny IV
Rig. RAMIIYEYTEINTZLUN. RILFNR, BLUVAZ2I—2TIIN—TDERICHERIBERZ IR
L,

l

ROFITIE 'lun lun lun show <> KId LUN {BsRZEIRLE T

# sanlun lun show all

HA
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl  /dev/sdb  hostl6é  FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sdd  hostlé FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN 7—rHTY

MERHD
SAN 7 — = ERT 35813 B THR—FINTVWRIRELRHD X9, ZFERATITET "NetApp
Interoperability Matrix Tool TR CTETF £d"FERALTWVWS 0S. HBA. HBA77—L7Tx 7. HBAT7—Fk
BIOS. LU ONTAP DN—2 3 U R— b TWVWB e 2B LE T,
FlE

1. SAN 77—k LUN Z7R X MY EYI LET,

2. BEONZADMERTIEETHD ez L £,

@ RAMARL =T VI ATLHEE L. NIATRHRITEINDZ . BEDO/NZHMEREIEE
ICBDET,

66


https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=71679;&solution=1&isHWU&src=IMT

3. SAN 77—k LUN DI wEYIINTVWDER—MIRHLT. H—/ABIOS TSAN J—rZB#ICL F
ER

HBABIOS ZBMICT 2 HEICDOVWTIE. RUA—EBEBOYZ a7 I/IL2B8RLTLEETL
/_J_\Z I\%Uj I‘L/—t 7 hb\IEI%LLTETL/TL.k._ t%ﬁﬁmubijo

NILFNX

SUSE Linux Enterprise Server 12 SP1 D& . /letc/multipath.conf 7 7 1 LHFEEL TWRREBEHLNHD £T
. 77MINICHEDEEZNMZ ZHEIFH D £ Ao SUSE Linux Enterprise Server 12 SP1 [&. ONTAP
LUN ZE8B L TIEELK BT 3 OICHBEBRINTORECIAVNTILEINF T,

M'multipath -Il ;1 AY >V FZFERETS L. ONTAPLUN OFREZHRTET LT,

DT T 3> TIE. ASAB L UASAUADRILY FICR Y EXV T ESNTLUNDRILFNANRE ORI ZRL
9,

ZF—IJLSANT L A H8R%

ZF—IJLSANT7 L (ASA) 1B TlE. BEDLUNADITARTONINRELESN. 72U T+ THREN TS

NEJI, ChCED. IRTONRZERICERT D IOMEN TONE . NT+—I DA LELF
ERS

A
RDFE. ONTAP LUNDIELWHAZRLTWET,

# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:64 active ready running

@ 1DDLUNICRHRELR/NRIFADETTT, NADIDMUEDHBE. A RL—FBERIC/N DR
BEHRLETBIEREMDLHD £7,

ASA HA /a9t 4

ASALIANDER TIZ. BEREENERZ2DDNRTIL—THRETT, BEEHNEWVWNRIZT VT Tzt
INEd, 2FD. FHUS—MPERBINTVWRI IV FO—SICE>THUIEBINE T, BREDEL/NIT
TIT47TdH. lod>bO—Ih6RMHEINZ-HRBIEINTULEEA. RBIELINTULAEL/NR
. REILINTNREZFERATEIRVBEICOAMEATINE T,

l
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KOBNE. 2 D2DT7 0T« 7 | RELINRE2DDT T+« 7 | IEREL/NA%ERT 3 ONTAP LUN Zxt
IAELWHEAZRRLE T,

# multipath -11

3600a09803831347657244e52776639%94e dm-5 NETAPP, LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

‘—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running

@ 1 DDLUNICRHREL/NRIFADETTT, NADADULEHD . AL —BEERIC/NADR
BEDRETZaEMENHD £7,

HRRE

=]l

SUSE Linux Enterprise Server 12 SP1 OS|&. ONTAP LUN%Z R L. IXRTORE/NT XA —XEBHMICIE
LLRETAELDICOAVNAILEINTWVWET, multipath.conf WILFNAT—FEVZEFHTBICIE. 7
FATILHDEELTWVWBIHRERHDET, COT7AIDAEELAVEGSIE. OV RFEFRLTEDEONT
770 ZERTEEXY “touch /etc/multipath.confs

‘multipath.conf 77 AN ZEHDTERT D ITIE. XOOAYY RZFEALTIILFNRIT—E
AzBMCLTHIBLBITNEZR S BRWEERHD 7,

chkconfig multipathd on
/etc/init.d/multipathd start

VILFNIATEEBLIECKBWVWTNA ADHZZBER. T7FIL LD BEBESNIBEFORENH 258K
T, T7MIIICEEADEBIMNT3HEIEHD FHA nultipath.confo REBRT/NA A ZRFENTBICIE. 7

7AILICRDOEX =B L multipath.conf. <Devld>% {49 3T /N1 X DWorldwide Identifier (WWID)
NFEHCEBEZTHAE T,

blacklist {
wwid <DevId>

devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode "“cciss.*"

ROBITIE. T/N1 ZOWWIDZ4FE L T "multipath.conf 7 7 7 JLICEBIL £ 9,
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FliE
1. WWIDZEREEEL £ 9,

/lib/udev/scsi id -gud /dev/sda

3600a098038314c4a433f5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833

_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.

Add the "WWID  to the blacklist stanza in ~/etc/multipath.conf :
[source,cli]
_.|_

72w o)X+ {WWID 3600a0980314c4a433f5774717a3046 devnode " (ram|raw|loop|fd|md|dm-|sr|scd|st
) "devnode"hdlazl"devnode” geijgg "}

Always check your ~/etc/multipath.conf® file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’™ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in

consultation with NetApp, the OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev _loss tmo | "infinity"
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failback | immediate

fast io fail tmo | 5

features | "3 queue if no path pg init retries 50"
flush on last del | "yes"

hardware handler | "0O"

path checker | "tur"

path grouping policy | "group by prio"

path selector | "service-time 0"

polling interval | 5

prio | "ontap"

product | LUN.*

retain attached hw handler | yes
rr weight | "uniform"

user friendly names | no

vendor | NETAPP

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf’ file defines values for "path checker® and
‘detect prio’ that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these
parameters can be corrected specifically for ONTAP LUNs with a device

stanza.

defaults {path_checker readsector0 detect_prio no} 1ED 7 /N1 X {device {vendor "product" NetApp
lun.*"path_checker tur detect_prio yes} }

== Known 1issues

There are no known issues for the SUSE Linux Enterprise Server 12 SP1 with
ONTAP release.

SUSE Linux Enterprise Server 122 ONTAPD #{F

ONTAP SANR R  DEEZ AL T. ONTAPZ X —/w k& L TSUSE Linux
Enterprise Server 128 E CET £ 9,

Linux Unified Host Utilities -1 > X b—J)LLEXT

NetApp Linux Unified Host UtilitiesY 7 b = 7/N\w7r—2 &, IZ32E Y b EXIVB4E Y bD.rpm7T 71L&
LTRAEINTVWET "Ry b7y THR— A b BRICELT 7LD S BWEEIE. ZFERBL
TRHERT 71 JL%"NetApp Interoperability Matrix Tool THEER T £ "HERL TLETL,

NetAppTl&. Linux Unified Host UtilitesD 1 > X b —JLEB R L TVWEITH. BEBTIEHD FtHA. 21—

70


https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome

T4 )T« TlE Linux kX FDOREREEINEEA. BEKEIALEL. 2y b7y TOAREZT—HR
— FDREICE T ZIEREZNETETELSICADET,

Linux Unified Host Utilitiesh'IRTE1 Y X b —=IL TN TWBEEIE. BRFN—2aic7y I L—R33HH
BRLTCRDFIBICH > TREN—-a >y EAVAM—ILLET,
FIE

1. 5. 32 Ew bF72lE 64 Ew D Linux Unified Host Utilities YV 7 k= 7 NX\whr—2J%# Ao >O0—KR
LET "y k7w THRE— b1 R R RCEREL T,

2 YT DTNy T—=S"A VA M=ILLET,
' rpm -ivh 1 NetApp_linux_unified-connect host_utilities-7-1.x86_64 | Z&BL TLZEW
@ CORFaAXVMOREZFEAL T ICERIZIITIVRISAT U NERETEET "Cloud
Volumes ONTAP" & & T} "ONTAP X5 Amazon FSX"s

SAN V—)L¥ v k
ZDY—I)LF¥ v blE. NetApp Host Utilities N\ —S% A4 VX =)L 2 EBEMNICA VX M—=ILENE
o COFYRTIElun I—FT o VT HEENTHD 'LUN & HBADERICKRIIBEEY lanlun ) a7
Rid. RRA MR YEYTEINIELUN, TILFNR, BLVAIZO T =27 I —TOERICKHERER%Z R
LEY,

1
ROFTIE 'lun lun lun show OY > R LUN [BREZERELET

# sanlun lun show all

H A5
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl  /dev/sdb  hostlé  FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT
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SAN 77—~ TY

BEZHD

SAN 7 — = ERT 35813 BRTHR—FINTWVWIRELRHD X9, ZFERATITET "NetApp
Interoperability Matrix Tool TR T £d"FERALTWVWS 0S. HBA. HBA77—L7Tx 7. HBAT7—F
BIOS. 8TV ONTAP DN—= 3 YA R— b SINTVWBR R LE T,

FI&E
1.SAN 7—hF LUN ZRZX MYV EY T LFET,

2. EBONZADMERTIRETH S C L Z2HRBLE I,

@ RAMARL =T VI AT LHEE L. NIATRHRITEINDZ & BEDO/NZHMEREIEE
ICERD T,

3. SAN 77—k LUN DR Y EYIINTVWDER—MIIRHLT. H—/VBIOS TSAN J—rZB#ICL F
ER

HBABIOS ZBMICT B3 HEICDOVTIE. RUYA—BEBEOYZa7IILZBRL T,

4 KAz T—rLT T—rHEBICET LIS ZRHEELE T,

RILFNZR
SUSE Linux Enterprise Server 12 Mi5&. /etc/multipath.conf 7 7 1 ILHFEEL TVLWBHKRELRH D £IH. 7
FIIVCREDEEXZ MR ZHEILH D Ft Ao SUSE Linux Enterprise Server 12 {&. ONTAP LUN % £3:%
LCHEYICEEITAOICBERIARTORE CIANTILENTVET,

Mmultipath -Il ;1 AY >V RZFERETS L. ONTAPLUN OFREZHRTETET,

DT TS 3> TIE. ASAB L UASAUADRILY FICR Y EV T ENTLUNDRILFNANRE ORI ZRL
9,

ZF—JLSANT L 1 1K

Z—JLSANT7 L (ASA) B TlE. BEDLUNADITARTONIANRELESN. 77U T+ THREN TS
NEd, CNUITED. IRTONXEZRFFICERAT3I/OMNEBATHONDT=H. NT+—<I AP EELFE
ER

A
ROFIE. ONTAP LUNDIELWHEAZRLTWVWE T,
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# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:64 active ready running

C) 1DDLUNICRHER/NRIFEDET TS, NAD4DUEH D E. A ML —SFBERIC/NZADR
BEHRLETBEEMLHD £,

ASAT AL/ dIUtA

ASALIA DI TIE. BERENERZ2DDNIATIL—THBETT, BEREINEWVWNRIET VT« 7TIRE{t
SNEd, 2FD. POV —FHAEESNATVR I FO—FICEL>TUIEEINE T, BEEDEL/NRIZ
TOT47TIH. By bO—Sh6iEThI-HFEBILIN TV EE A, BBEILINTLAL/NX
IE. RELINTNZAEFERTETRVGSICOAMEBEINE T,

Bl

ROBIE. 2D2DT7 07T« 7 | REBILINARE 2 DDT I T+« 7 | IEREL/INZAZERYT S ONTAP LUN (ZX
BELVWHEAERRLED,

# multipath -11

3600a09803831347657244e52776639%94e dm-5 NETAPP, LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw

| -+- policy='service-time 0' prio=50 status=active

| |- 11:0:1:0 sdj 8:144 active ready running

| |- 11:0:2:0 sdr 65:16 active ready running

‘—+- policy='service-time 0' prio=10 status=enabled

|- 11:0:0:0 sdb 8:16 active ready running

|- 12:0:0:0 sdz 65:144 active ready running

C) 1 DDLUNICRHREL/NRIFADETTT, NADADULEHBD . AL —BERIC/NADR
BHRET DAL HD T,

SUSE Linux Enterprise Server 12 OSi&. ONTAP LUN%ZZZF# L. IRTORENT X —RZBHPICIEL L
BRETAISICOAVYNAILEINTWVWE T, multipath.conf WILFNATFT—FE>ZEHTBICIE. 770
IWHEFEZELTVWBRHRELRDBDET, COT7AIAEFEELAVGSIE. O RZFEALTEOELONT T
7AIWEZERTE XY “touch /etc/multipath.confo
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‘multipath.conf’ 7 7 A ILZFOTERT D LS. ROIVY FZEALTIILFNIT—E
AzBMLTRBLATNRE RSB WEERHD £9,

chkconfig multipathd on
/etc/init.d/multipathd start

VILFNATEEBLIECKBWTNA ZADHZHER. T7FIL LD DBEBEINIBEFORENH 3582
T, T7AIIICEZEABEMTAIHNEITIHD FHA multipath.confo RERT/NA XAZFRNTBICIE. 7

74 ILNRDEX %BIL multipath.conf. <Devld>%RHNT 3T /\1 X DWorldwide Identifier (WWID)
XFHCBZTHRZET,

blacklist {
wwid <DevId>

devnode "” (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode ""cciss.*"

KOBITIE. T/81 ZOWWIDZ4FE L T "multipath.conf 7 7 7 JLICEBMML £9,

FIE
1. WWIDZRERL £

/lib/udev/scsi id -gud /dev/sda

3600a098038314c4a433f5774717a3046
/lib/udev/scsi_id -gud /dev/sda

360030057024d0730239134810c0cb833

_I_
"sda’ is the local SCSI disk that you want to add to the blacklist.
. Add the "WWID

[source, cli]
+

to the blacklist stanza in "/etc/multipath.conf :

7Zvo1) A {WWID 3600a0980314c4a433f5774717a3046 devnode "* (ram|raw|loop]|fd|md|dm-|sr|scd|st
) "devnode"hdlazl"devnode” geigg "}
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Always check your "~/etc/multipath.conf® file, especially in the defaults
section, for legacy settings that might be overriding default settings.

The following table demonstrates the critical "multipathd’ parameters for
ONTAP LUNs and the required values. If a host is connected to LUNs from
other vendors and any of these parameters are overridden, they must be
corrected by later stanzas in the "multipath.conf’™ file that apply
specifically to ONTAP LUNs. Without this correction, the ONTAP LUNs might
not work as expected. You should only override these defaults in
consultation with NetApp, the 0OS vendor, or both, and only when the impact
is fully understood.

//ONTAPDOC-2578 9-Dec-2024
//ONTAPDOC-2561 25-Nov-202

Parameter

Setting

detect prio | yes

dev loss tmo | "infinity"

failback | immediate

fast io fail tmo | 5

features | "3 queue if no path pg init retries 50"
flush on last del | "yes"

path checker | "tur"

path grouping policy | "group by prio"
path selector | "service-time 0"
polling interval | 5

prio | "ontap"

product | LUN.*

retain attached hw handler | yes
rr weight | "uniform"

user friendly names | no

[
|
|
|
|
|
|
|
|
|
| hardware handler | "O"
|
|
|
|
|
|
|
|
|
| vendor | NETAPP
|

.Example

The following example shows how to correct an overridden default. In this
case, the "multipath.conf' file defines values for "path checker’ and
"detect prio  that are not compatible with ONTAP LUNs. If they cannot be
removed because of other SAN arrays still attached to the host, these

parameters can be corrected specifically for ONTAP LUNs with a device
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stanza.

defaults {path_checker readsector0 detect_prio no} D7 /N1 X {device {vendor "product" NetApp

lun.
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path_checker tur detect_prio yes} }

== Known issues

The SUSE Linux Enterprise Server 12 with ONTAP release has the following
known issues:

[
|
| NetApp Bug ID
|
|
|

Title

Description

link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=873555[873555"] | scsi dh alua module is not
loaded during multipathd startup on local boot | scsi dh alua is a Linux

ALUA device handler module. This is is not loaded during multipathd
startup on local boot. Due to this device handler will not be loaded
though ALUA is enabled on target side.

| link:https://mysupport.netapp.com/NOW/cgi-

bin/bol?Type=Detail&Display=863584[863584~] | The message "conflicting
device node '/dev/mapper/360xx' found" appears on the screen when you
create a DM device on SLES12 | You might observe a failure in creating a

link to DM devices under /dev/mapper dir in SLES 12 and see the messages
"conflicting device node '/dev/mapper/360xx' found".

| link:https://mysupport.netapp.com/NOW/cgi-
bin/bol?Type=Detail&Display=847490[847490~] | Multipath daemon shows path
failures on SLES 12 | You might observe path failures on the SLES12
multipath daemon during I/0O with storage or fabric faults.

// 2024 SEP 2, ONTAPDOC-2345
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