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# sanlun lun show all

filka
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? /dev/sde hostl5 FCP

120.0g cDOT
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# multipath -11
3600a09803831347657244e5277663%4e 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
J]= 330878Y 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) —PLUNARZFRZME DU ERIEER, IRBEHEIED. Ne] SR ERIERE S EER R

o

EASAECE

XTIFASAECE. NEAMARBGRRAMALIEEZ, RARRSHBRZAEMMUEIZE. XEKRECIIHE
BFFTERVIEHIZRRIEARSS . MARBRENBRRLTFEDIRS. ERHITRL. BRENZMEMITHIZERER,
REEREBERTAN. FERIFEREZ,

NG
UTRGIERTEEHNES / MAREMIENERD / JELILERZEY ONTAP LUN BYIERHH.

# 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
| |- 3:0:3:0 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 BEERMZRETIFHE. BWIFEEIZXHF. WREXHRFE. EJUERGS
BE—INTHEFDXH touch /etc/multipath.conf o

BREE “multipath.conf X+, FIGEREFERUToHLEBRAHBIHZRIERS:

# systemctl enable multipathd
# systemctl start multipathd

AEERREEEMNEIXHH nultipath. conf. FIFENREFRFESREEE. AEECNNBRERE
BIANME, BRI LB mXAFFRINUL TIEERAFATER multipath.confiR&. HiF<Devid>E iR N EHER
AIIEEHIWWIDFRFE

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

devnode "“cciss.*"

FELUTRAA. EEREIGEHNWWIDHRIZIEZE RNEIXHH nultipath. conf,

HIE
1. HFIEWWID:

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

360030057024d0730239134810c0cb833

‘sda’ BRERFHRMNEFRR BRZAMSCSIHE,

2. 0 wwip BB ZEA /ete/multipath.conf:



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

devnode "“cciss.*"

TN YRR E “Jetc/multipath.conf XX, LEZERIAE DR, UTHRAIESBEMINRENREIRE,

THRETRT ‘multipathd ONTAP LUNBYKSBEIAFAEE, MR ENEZINEMHENERLUN, HFEXLESEH
PR EA—MEES. NEERE multipath.conf XEFAHIBESFHEEREAEATFTONTAP LUNAYIRER#ITEIE,
RAHITULIZIE, ONTAP LUN RJRELEIRFEATIE. R ETELIENetAppHl/THRIER AN EH T T EF N
. ANEEXLEIIAE,

S8 EEIRE ...
detect_prio 289,
dev_los_TMO "R "
HERE LN
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,
R 0
no_path_retry BAT
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

o lun.”

Retain Attached Hw_handler 28,

rr_weight "
user_friendly_names &

RIS NetApp

Nl

UTRAIERT IAEIEREBERNIINME. EXMERT, multipath.conf X#H&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATFH M SAN FEFIIEREI M ERFRX LS
» WETAE M EBIREERIBY ONTAP LUN EIEXLESE,



defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
2R a]
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WNREHFTE LZELinux Unified Host Utilities. MIRGEA R B FRASEEM PR, RAERBUTSBLER
i<,

B
1. MF# 32 fiI5 64 fiL Linux Unified Host Utilities R4 € "NetApp 258" FE Mo

2. RERMHE:

rpm —-ivh netapp linux unified host utilitis-7-1.x86 64

@ ] UME R AR A B IR B R B EERINEE Fin "Cloud Volumes ONTAP" #1 & B
F ONTAP B9 Amazon FSX",
SANTEf

%% NetApp Host Utilities 2X{FE18Y, TRBZBEIRE, EMHRMY sanlun SKARR, FIEBEEE LUN
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AN
EUTRAIF, sanlun lun show 83 HEHR[E] LUN 5 E.

# sanlun lun show all

T fFlka
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/vol2/1lun?2 /dev/sde  hostl5 FCP

120.0g cDOT

SAN B&f

BRENAR

NREREMEF SAN B, NWEEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHRIERS,
HBA , HBA El4#] HBA B35 BIOS LUK ONTAP A B E R ¥

g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. WIFREBEZ A AEKER.

@ EFNRMERRBFHIEITZ I REE. XEREBRENATH,
3. 1£AR%528 BIOS H9 SAN /B35 LUN BRESEIAIR S A SAN Bl
BXUFIFA HBABIOS MIE R, BEEIMN BT X,
4. EFRENUIRIER RS LS.
ZERE

F+FSUSE Linux Enterprise Server 15 SP5 /etc/multipath.conf XHRNEFEE. BERTEX X HITH
FE ¥R SUSE Linux Enterprise Server 15 SP5&34Ri%. B2 IRAIFIEREIEONTAP LUNFIEHFTEIRE.

GO LA multipath -11 s I2IE ONTAP LUN BYIKE,
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FrESAN%5ECE

ESANFEFI(ASA)BECE AI LIS ML ELUNRIFRE BRI, EFREEINRS. XA UEIEIFIA RZRMHIO0
1B1F. MRS MaE.

AN
LRGSR T ONTAP LUNBYIE M3t o

# 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
|- 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) —PLUNARFZEEAN U ERREE. MRBEHEINED. WA EFERIERE S ERRZR

o

EASARCE

N FIFASAERCE. WEAMAREFRMARNERIR. MARRSHBRENERMUEREZE. XSKECNIHRE
BFEVIERISERIARSS . MARBRRRNBEATENRE. BRETRE. EAENEMEMIERIZERE.
QEFERUBRERTRN. Z=ERIERALREZ,

Nl
UTFRAIETRTEERNED / MUBENMNED) / FEALERZAT ONTAP LUN BYIEMHIH.

# 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
| |- 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) —PLUNFRFRZMEAN U ERIERER. MRBERHEIED. NS EFERIERE S EERZR
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o



BgE
SUSE Linux Enterprise Server 15 SPS12{ERALZ I mIF. AIIRFIONTAP LUN. HBmhAASAFIIFASAECELE
HSBEFMRRES . B LUERUTEIGEEH DR ENEERNMEEE,

‘multipath.conf BEERMZRETIFHE. BWIFEEIZXHF. WREXHRFE. EJUERGS
BE—INTHEFDXH touch /etc/multipath.conf o

BREE “multipath.conf X+, FIGEREFERUToHLEBRAHBIHZRIERS:

# systemctl enable multipathd
# systemctl start multipathd

AEERREEEMNEIXHH nultipath. conf. FIFENREFRFESREEE. AEECNNBRERE
BIANME, BRI LB mXAFFRINUL TIEERAFATER multipath.confiR&. HiF<Devid>E iR N EHER
AIIEEHIWWIDFRFE

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

devnode "“cciss.*"

FELUTRAA. EEREIGEHNWWIDHRIZIEZE RNEIXHH nultipath. conf,

HIE
1. HFIEWWID:

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

360030057024d0730239134810c0cb833

‘sda’ BRERFHRMNEFRR BRZAMSCSIHE,

2. 0 wwip BB ZEA /ete/multipath.conf:



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

devnode "“cciss.*"

TN YRR E “Jetc/multipath.conf XX, LEZERIAE DR, UTHRAIESBEMINRENREIRE,

THRETRT ‘multipathd ONTAP LUNBYKSBEIAFAEE, MR ENEZINEMHENERLUN, HFEXLESEH
PR EA—MEES. NEERE multipath.conf XEFAHIBESFHEEREAEATFTONTAP LUNAYIRER#ITEIE,
RAHITULIZIE, ONTAP LUN RJRELEIRFEATIE. R ETELIENetAppHl/THRIER AN EH T T EF N
. ANEEXLEIIAE,

S8 EEIRE ...
detect_prio 289,
dev_los_TMO "R "
HERE LN
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,
R 0
no_path_retry BAT
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

o lun.”

Retain Attached Hw_handler 28,

rr_weight "
user_friendly_names &

RIS NetApp

Nl

UTRAIERT IAEIEREBERNIINME. EXMERT, multipath.conf X#H&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATFH M SAN FEFIIEREI M ERFRX LS
» WETAE M EBIREERIBY ONTAP LUN EIEXLESE,
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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

}

}
2R a]

B HBONTAPhRZSAISUSE Linux Enterprise Server 15 SP5%H E4lal7L,

J$SUSE Linux Enterprise Server 15 SP450NTAP4 &1

SR LAERONTAP SANENECE 1% B R AL E LAONTAP I B ARRISUSE Linux Enterprise
Server 15 SP4,
%%t Linux Unified Host Utilities

NetApp LINUXZt—EA L ARZF R 8 A32MU A 641 rpm X 4RI TNTE LR NetApp SZH5UE =" WNREFRH]
EM X EEENERE. BEARIEEFEM N "NetApp ER(FIERTE"

NetAppIgZHBIN L ELinuxt—ENKARER. EXHFZHHEN, XELARFAZERLinuxEN LRIESMR
BB, XELARERFIUAEIEHEER NetApp EF ZHRIREEXENEENES.

WNREHFTE LZELinux Unified Host Utilities. MIRGEA R B FRASEEM PR, RAERBUTSBLER
i<,

B
1. MF# 32 fiI5 64 fiL Linux Unified Host Utilities R4 € "NetApp 258" FE Mo

2. RERMHE:

rpm —-ivh netapp linux unified host utilitis-7-1.x86 64

@ ] UME R AR A B IR B R B EERINEE Fin "Cloud Volumes ONTAP" #1 & B
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities 2X{FE18Y, TRBZBEIRE, EMHRMY sanlun SKARR, FIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN HIER, ZHBEURCIZEBHIEFAPIRNESR,
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AN
EUTRAIF, sanlun lun show 83 HEHR[E] LUN 5 E.

# sanlun lun show all

T fFlka
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/vol2/1lun?2 /dev/sde  hostl5 FCP

120.0g cDOT

SAN B&f

BRENAR

NREREMEF SAN B, NWEEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHRIERS,
HBA , HBA El4#] HBA B35 BIOS LUK ONTAP A B E R ¥

g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. WIFREBEZ A AEKER.

@ EFNRMERRBFHIEITZ I REE. XEREBRENATH,
3. 1£AR%528 BIOS H9 SAN /B35 LUN BRESEIAIR S A SAN Bl
BXUFIFA HBABIOS MIE R, BEEIMN BT X,
4. EFRENUIRIER RS LS.
ZERE

F+FSUSE Linux Enterprise Server 15 SP4. #AZ{F1E /etc/multipath.conf X 4. BERFEEINZXHFHITIE
B4, SUSE Linux Enterprise Server 15 SP4 2 AIRAIFIEFREIEONTAP LUNFRRHIFTE IR EFH1THIFMN.

GO LUEHE multipath -11 % IIE ONTAP LUN BUIKE,
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AT &R T IS EIASANIIEASAR F SARILUNRYR I 2 B2 5.

FrESAN%5ECE

ESANFEFI(ASA)BECE AI LIS ML ELUNRIFRE BRI, EFREEINRS. XA UEIEIFIA RZRMHIO0
1B1F. MRS MaE.

AN
LRGSR T ONTAP LUNBYIE M3t o

# 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
|- 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) —PLUNARFZEEAN U ERREE. MRBEHEINED. WA EFERIERE S ERRZR

o

EASARCE

N FIFASAERCE. WEAMAREFRMARNERIR. MARRSHBRENERMUEREZE. XSKECNIHRE
BFEVIERISERIARSS . MARBRRRNBEATENRE. BRETRE. EAENEMEMIERIZERE.
QEFERUBRERTRN. Z=ERIERALREZ,

Nl
UTFRAIETRTEERNED / MUBENMNED) / FEALERZAT ONTAP LUN BYIEMHIH.

# 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
| |- 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) —PLUNFRFRZMEAN U ERIERER. MRBERHEIED. NS EFERIERE S EERZR

8
o
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BiigE

FFSUSE Linux Enterprise Server 15 SPHEERF#HIT T 4wiE. LUIRFIONTAP LUNH ERINASA F1IEASARLE
EREFERES . EoUERAUTENZEF S MAENEENEEE,

‘multipath.conf BEERMZRETIFHE. BWIFEEIZXHF. WREXHRFE. EJUERGS
BE—INTHEFDXH touch /etc/multipath.conf o

BREE “multipath.conf X+, FIGEREFERUToHLEBRAHBIHZRIERS:

# systemctl enable multipathd
# systemctl start multipathd

AEERREEEMNEIXHH nultipath. conf. FIFENREFRFESREEE. AEECNNBRERE
BIANME, BRI LB mXAFFRINUL TIEERAFATER multipath.confiR&. HiF<Devid>E iR N EHER
AIIEEHIWWIDFRFE

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

devnode "“cciss.*"

FELUTRAA. EEREIGEHNWWIDHRIZIEZE RNEIXHH nultipath. conf,

HIE
1. HFIEWWID:

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

360030057024d0730239134810c0cb833

‘sda’ BRERFHRMNEFRR BRZAMSCSIHE,

2. 0 wwip BB ZEA /ete/multipath.conf:

14



blacklist {

wwid

devnode
devnode

TN YRR E “Jetc/multipath.conf XX, LEZERIAE DR, UTHRAIESBEMINRENREIRE,

360030057024d0730239134810c0cb833
devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
"/\hd[a_z] n

"“cciss.*"

THRETRT ‘multipathd ONTAP LUNBYKSBEIAFAEE, MR ENEZINEMHENERLUN, HFEXLESEH
PR EA—MEES. NEERE multipath.conf XEFAHIBESFHEEREAEATFTONTAP LUNAYIRER#ITEIE,

RARHITIUEIEIE, ONTAP LUN AJEE
B. ARNBEXLERIAE,

S8

detect_prio
dev_los_TMO
HERE
fast_io_fail sMO
features
flush_on_last del
ERLS(SE e
no_path_retry
path_checker
path_grouping_policy
path_selector
Polling interval

PRIO

== O
I“on

Retain Attached Hw_handler

rr_weight
user_friendly_names

HN 7

Nl

UTROIERT RSB EREBERENIRINME. AXMBERT. ¥ETR multipath. conf XHEXHIE

ERRFEATE, RBEEENetApp /BRI ERGIHRNEH TS T H

IETEIRE ...

=8,

" TR "

BReY

5.

"2 pG_INIT_retries 50"
=8,

0

FAZ

"TUR"
"Group_by-prio"

" ARS5EL1E] 0"

5.

ONTAP

lun.
=0,

" g
=

NetApp

G

path checker M no_path retry 5ONTAP LUNRFREBILUN, WMRAFHMSANEFILZEZEESENME
EMERXESE. WATLE TN ABIRETENONTAP LUNF#ITELE,
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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

}

}
2R a]

EHBONTAPhRZASAISUSE Linux Enterprise Server 15 SP4;&H E X871,

J$SUSE Linux Enterprise Server 15 SP350NTAP4 &1

SR LAERONTAP SANENECE 1% B R AL E LAONTAP I B ARRISUSE Linux Enterprise
Server 15 SP3,
%%t Linux Unified Host Utilities

NetApp LINUXZt—EA L ARZF R 8 A32MU A 641 rpm X 4RI TNTE LR NetApp SZH5UE =" WNREFRH]
EM X EEENERE. BEARIEEFEM N "NetApp ER(FIERTE"

NetAppIgZHBIN L ELinuxt—ENKARER. EXHFZHHEN, XELARFAZERLinuxEN LRIESMR
BB, XELARERFIUAEIEHEER NetApp EF ZHRIREEXENEENES.

WNREHFTE LZELinux Unified Host Utilities. MIRGEA R B FRASEEM PR, RAERBUTSBLER
i<,

B
1. MF# 32 fiI5 64 fiL Linux Unified Host Utilities R4 € "NetApp 258" FE Mo

2. RERMHE:

rpm —-ivh netapp linux unified host utilitis-7-1.x86 64

@ ] UME R AR A B IR B R B EERINEE Fin "Cloud Volumes ONTAP" #1 & B
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities 2X{FE18Y, TRBZBEIRE, EMHRMY sanlun SKARR, FIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN HIER, ZHBEURCIZEBHIEFAPIRNESR,
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AN
EUTRAIF, sanlun lun show 83 HEHR[E] LUN 5 E.

# sanlun lun show all

T fFlka
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/vol2/1lun?2 /dev/sde  hostl5 FCP

120.0g cDOT

SAN B&f

BRENAR

NREREMEF SAN B, NWEEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHRIERS,
HBA , HBA El4#] HBA B35 BIOS LUK ONTAP A B E R ¥

g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. WIFREBEZ A AEKER.

() AINRERGEDHETEIBER. XEBREEHTA.

3. 7EAR5528 BIOS A1/ SAN JB5h LUN BRSTEIAYIH /R A SAN BEf.
BXUNEEA HBABIOS IR, BS IMN T X1,
4. EFRENUIRIER RS LS.
ZHRZ
FtF SUSE Linux Enterprise Server 15 SP3 , ®#JR{F7E ~ /etc/multipath.conf' X4, BEREFEEINZIHHIT

YFEE R, SUSE Linux Enterprise Server 15 SP3 iR FIFIEHAEIE ONTAP LUN FREEIFT B IRE#{T4H
o
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EATLAfEA multipath -11 8R<38IE ONTAP LUN VIR E,
UTEHRME T EIASATIIEASAR F B9 BILUNBY R Z B R ki o

Fi5 SANFE5ECE

ESANMEFI(ASA)ECE R L ILIERL ELUNBIFRE R Z. EERFIEEIIAS. XA LR @I FA BZR A0
1B, MRS MEE,

AN
L TFREIE5RTONTAP LUNBYIE Rt .,

# 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
]= 33087389 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

@ — PMLUNFRFRZEN L LR, MRREHBEIEN. WA SEFERIEERIE SRR

Ao

JEASAERE

XTFIFASAECE. NEAMARBERREMALIIEEZ, RARRSHBZAEHMUERIZ. XEKRECIIHE
BFIENVERISSREARSS . MARBRRHIBREATENRE. BRETREL. ENETBMEMERIZRRH.
EFERUBRERTRN. F=ERIERLREZ,

Nt
UTROIZRTBEEM DD / MARFEFMFE NS / IFLILEEZAI ONTAP LUN BYIEHEH,

# 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
| |- 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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@ — PLUNARFRZEE AU ERERER. MRBERHEIED. WA S EFERIERE S EERZR

8
o

BigE

% SUSE Linux Enterprise Server 15 SP3 #&ERAHTT T 4w1F, LUIR%GI ONTAP LUN HEzEH/I ASA F13E ASA
fCEEMSEFMERES .

‘multipath.conf BEEMZRETIFHE. BIAEFEEIZXHF. WREXHARFE. EJLUERGS
BIE—ETHNEFETXH “touch /etc/multipath.conf o

BEUREIZ "multipath.conf X8, AIREREEAU T BAHBMZRIZMRS:

# systemctl enable multipathd
# systemctl start multipathd

AEERFEEMNEIXHH nultipath. conf. FIFENREFRFESREEE. ELENNBRERE
BIAME, BRI OB M FARINL TIEERASFATER multipath.confiR&. HiF<Devid>E RN EHER
AIIEEHNWWIDFRFE

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

devnode ""“cciss.*"

FEUTRAIF, EEREIREHIWWIDHZFIZIEERNEXHH nultipath. confo

PIE
1. HIEWWID:

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

360030057024d0730239134810c0cb833

‘sda’ BERHANE RR BHAMSCSIHEE,

2. AN wwip BJEZEAF /etc/multipath.conf:

19



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

devnode "“cciss.*"

TN YRR E “Jetc/multipath.conf XX, LEZERIAE DR, UTHRAIESBEMINRENREIRE,

THRETRT ‘multipathd ONTAP LUNBYKSBEIAFAEE, MR ENEZINEMHENERLUN, HFEXLESEH
PR EA—MEES. NEERE multipath.conf XEFAHIBESFHEEREAEATFTONTAP LUNAYIRER#ITEIE,
RAHITULIZIE, ONTAP LUN RJRELEIRFEATIE. R ETELIENetAppHl/THRIER AN EH T T EF N
. ANEEXLEIIAE,

S8 EEIRE ...
detect_prio 289,
dev_los_TMO "R "
HERE LN
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,
R 0
no_path_retry BAT
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

o lun.”

Retain Attached Hw_handler 28,

rr_weight "
user_friendly_names &

RIS NetApp

Nl

UTRAIERT IAEIEREBERNIINME. EXMERT, multipath.conf X#H&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATFH M SAN FEFIIEREI M ERFRX LS
» WETAE M EBIREERIBY ONTAP LUN EIEXLESE,
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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

}

}
2R a]

SUSE Linux Enterprise Server 15 SP3 with ONTAPHRZS&H B i8] @,

J$SUSE Linux Enterprise Server 15 SP250NTAP4 &1

SR LAERONTAP SANENECE 1% B R AL E LAONTAP I B ARRISUSE Linux Enterprise
Server 15 SP2,
%%t Linux Unified Host Utilities

NetApp LINUXZt—EA K ARZF R 8 A32{U 641 rpm X 4RI 1T LR NetApp SZH#5UE =" WNREFRH]
EM X EEENERE. BEARIEEFEM N "NetApp ER(FIERTE"

NetAppIgZHBIN L ELinuxt—ENKARER. EXHFZHHEN, XELARFAZERLinuxEN LRIESMR
BB, XELARERFIUAEIEHEER NetApp EF ZHRIREEXENEENES.

WNREHFTE LZELinux Unified Host Utilities. MIRGEA R B FRASEEM PR, RAERBUTSBLER
i<,

B
1. MF# 32 fiI5 64 fiL Linux Unified Host Utilities R4 € "NetApp 258" FE Mo

2. RERMHE:

rpm —-ivh netapp linux unified host utilitis-7-1.x86 64

@ ] UME R AR A B IR B R B EERINEE Fin "Cloud Volumes ONTAP" #1 & B
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities 2X{FE18Y, TRBZBEIRE, EMHRMY sanlun SKARR, FIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN HIER, ZHBEURCIZEBHIEFAPIRNESR,
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AN
EUTRAIF, sanlun lun show 83 HEHR[E] LUN 5 E.

# sanlun lun show all

T fFlka
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/vol2/1lun?2 /dev/sde  hostl5 FCP

120.0g cDOT

SAN B&f

BRENAR

NREREMEF SAN B, NWEEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHRIERS,
HBA , HBA El4#] HBA B35 BIOS LUK ONTAP A B E R ¥

g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. WIFREBEZ A AEKER.

@ EFNRMERRBFHIEITZ I REE. XEREBRENATH,
3. 1£AR%528 BIOS H9 SAN /B35 LUN BRESEIAIR S A SAN Bl
BXUFIFA HBABIOS MIE R, BEEIMN BT X,
4. EFRENUIRIER RS LS.
ZERE

FtF SUSE Linux Enterprise Server 15 SP2 , /etc/multipath.conf SXIFHAIFTE, BEAREEINZ G HITH
EE . SUSE Linux Enterprise Server 15 SP2 {ERIRFIFIEFHEIE ONTAP LUN FREHFrEIREH1THRIF.
£ ° multipath -I" 5 383F ONTAP LUN BYIRE,
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NEFERAERNELARIEE. MAERKSNBEAEDMRMEERE. XERECIBREGRERIEHZE
AR5, MARBRENBRZATENRS. BRHTRU. EANENTRMEMIERSERERN, REERUEBRER
AR, A ERIFLLRR.

Nl
UTRAERTBEEMDES / MURREMENER) / IR ONTAP LUN BYIEH L.

# 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=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

BNERAIZHREZINRED LUN . FRERERNET 4 1 EFMERIERE, 8 MULRRZEAIESHILA
FIRERE A,

BigE

33 SUSE Linux Enterprise Server 15 SP2 1#{ERZ#HT1T T 4wiE, LUIRGI ONTAP LUN HEIEMISEFIGEE
B2,

‘multipath.conf BEEMZRETIFHE. BAEFEEEZXHF. MREXHARFE. EJLUERGS
BIE—E=HNEFTXH “touch /etc/multipath.conf’o

BEUREIZ "multipath.conf X8, AIREREERU TS BAHBMZRIZMRSS:

# systemctl enable multipathd
# systemctl start multipathd

AEERREEEMNEIXMHH nultipath. conf. [FIEEHIRERRESRREER. HELHNNBRECE
BAIAME, BRI LOES X AR TIEERAFATER "multipath.confiR&. FHiF<Devid>F RN EHER
HIZERWWIDFRFE
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blacklist {
wwid <DevId>
devnode "” (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"
devnode ""cciss.*"

FEUTRAIF, EEREIREHIWWIDHFIZIZERNEXHH nultipath. confo
TE
1. FEWWID:

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

360030057024d0730239134810c0cb833

‘sda’ BERHANE RR BHAMSCSIHEE,

2. 7N wwip BJELZEF /etc/multipath.conf:

blacklist {
wwid 360030057024d0730239134810c0cb833

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

BN IRE T “Jetc/multipath.conf X, LEHZERIAED R UTHRAIRSEBZRINSENRFIRE.

TRETRT multipathd ONTAP LUNFYKBEEMFAEE. WRFVEZEIEMENFILUN. HEXLESHK
PR EA—MEES. NFEEE multipath.conf XEFAHIESFHEEREMAEATFTONTAP LUNAYRER#HITEIE, 0
RARRITULIRIE, ONTAP LUN BIRELERFEATE, REE LS IENetAppHl/THRIER AN EH TTH T =0

& #ANEEXEERINE.

28 EERE ...
detect_prio 289,

dev_los_TMO " JChR "

HERE BPEY

fast_io_fail sMO 5.

features "2 pG_INIT _retries 50"
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2

=

flush_on_last del

B MIEIERE
no_path_retry

path_checker

path_grouping_policy

path_selector

Polling interval

PRIO

= O
I“om

Retain Attached Hw_handler

rr_weight

user_friendly_names

HN 7

Nl

UTRAIERT IAIEIEREBEERNIINME. EXMERT, multipath.conf X#H&A path_checker #l

ETEIRE ...
=8,

0

FAZ

"TUR"
"Group_by-prio"
" ARS5ELE] 0"

5.

ONTAP

lun.
=0,

" g
=

NetApp

no_path_retry X5 ONTAP LUN FF#RERIE, WNRMATHM SAN FEFIIEREI A MIAERFRX LS

, WETAETIHMEFIREILFIE ONTAP LUN EIEX

defaults {
path checker

no

}

path retry

devices {

device {

E0ia)

HHAONTAPhRZSHISUSE Linux Enterprise Server 15 SP2727E LA FEXNjAI A :

vendor

product

no _path retry

path checker

readsector0
fail

"NETAPP "
"LUN. *"
queue

tur

o

==
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NetApp f5i1% 15l Description
ID

"1308744" SERLSUSE Linux Enterprise Server 15S P2i¢ {FE#SIPECETEASUSE Linux Enterprise
ERARER. MSANEBENSCSITAEAR:  Server 15 SPIR{ERFLE[S. iSCSI SANE
SIPERERED HEILUNT B R, SRERRES IP LB
MaREBNEY. XRSHARS;FELKRLE
BhidiE, HETRUTHIRES:

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

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

dracut: Refusing to continue

reboot: System halted

¥ SUSE Linux Enterprise Server 15 SP150ONTAPLE & {#

1&B] LIEFAONTAP SANEHEE 1% B 1% LIONTAP A BFRHISUSE Linux Enterprise Server
15 SP1ECE I B 5o

23 Linux Unified Host Utilities

NetApp LINUXSE—ENERARF RS 3264 rom X4 RE LR H NetApp ZHFIER" HIREFRA
EB I EEENEE. BEARIEEHEEM XM NetApp BIR(FERTA",

NetAppig BN L ELinux—ENKARERF. EXHFZHEN. XELARFAZERLinuxEN LRIEMR
"B, XELARERFIUAEIEHEER NetApp FF ZHRIREEXENEENESR.

WNRIEHFTE L Linux Unified Host Utilities. NMIREEA R B AR EATEEMIIR. AGERBUTSBLER
HrhRas,

S
1. M 32 fiI8} 64 {iI Linux Unified Host Utilities 246 "NetApp sz#5ib 5" E o
2. RERG:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ ] LME A A IR EL B IS B REC B EERIMN SR P i% "Cloud Volumes ONTAP" #1 "i&
F ONTAP B9 Amazon FSX",
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SAN TEf

%3 NetApp Host Utilities 3 88Y, TRBRAMETE. WEHRME sanlun SLARERF, AJHEEEERE LUN
M HBA, sanlun &3 < FNREIRXMITEIENE LUN BIERE, SREURSIEZRDREFAMBENER.

Al
FELULTFRAIH, sanlun lun show A< FiR[E] LUN £ 8,

# sanlun lun show all

NI T e
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

SAN Ezh

EREHNE

WMREREMEHE SAN B, NEENNZIFT. ERILUFER "NetApp BigfE4EER T A" WIEEIIRIER S,
HBA , HBA &1 HBA 25 BIOS LUK ONTAP R E =S,

3
1. 3% SAN 250 LUN BASHEI 4,
2. g_ll.l-.EIE ﬁ E.rﬁﬁﬁ%iéo

()  ENBREREEHHETEIBRE. XEREHENTA.

3. 1£ARZ328 BIOS H19 SAN EEh LUN B&tE M /=B SAN BEf,
AXIEIERE HBABIOS S B, 2NN EE AR,
4. EFBREN LIRS E K.
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ZHE

FtF SUSE Linux Enterprise Server 15 SP1 , /etc/multipath.conf SXIFHRIFTE, BEAREEINZ G HITH
EF . SUSE Linux Enterprise Server 15 SP1 {FIR5IFIEMEIE ONTAP LUN FREMFIAIREH#HITHIZ.

GO LA multipath -11 s IIE ONTAP LUN BYIKE,
IR &M T METEIASATIIEASA R F B9 BILUNBI R Z B8 2 H

FrESAN%5ECE

ESANFEFI(ASA)ECE AI LIS MLATELUNRIFRE BRI, EFREEIRS. XA UEI@EIFIA RIZREMHIO
11, MRS A,

Nl

LU TFRBIE R T ONTAP LUNBYIE Mt o

# 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

@ —PLUNFARFRZEEAN U ERIRER, MRBEHEIED. WA S EFERIERE S EERZR

o

JEASAELE

M TFIEASAECE. WEARARBFRMARIIEIZ. MARKRSHBRIZNEMMURE. XEKRECIIAR
BFENERISSREARS. MARBRRHNBEATENRE. BRETREL. EAETEMEMITFIZERE,
SBEEREBRERTAN., FERIFMLER.

Nl
UTRAIERTBEEMDED / MURZMENER) / IFLLEEZRI ONTAP LUN BYIEHa L.
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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='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

@ —PLUNARZFRZEM DU ERIERER, IRBEFRHEIED. e S EFERIERRE S EER RN

o
BIEE
SUSE Linux Enterprise Server 15 SP1&{ER AL mIE. BIIRFIONTAP LUNH B ERISEFTBILES .

‘multipath.conf BERMZRETIFHIE. BAFEEEZXMHE. REXHEREFE. ERILUERGRS
BE—INTHNEFDXH touch /etc/multipath.conf o

ERBIR "multipath.conf RS, TTAEREMEAUTHCBRAHBIHSRERS:

# systemctl enable multipathd
# systemctl start multipathd

AREBRIGEBRIZEANEXXES nultipath. conf. FRIEEHIGSERFEZRIERE,. ELNNEIRESE
EIAME, ErILUBEEXEFRINUTIBERHBFRAEER multipath.conf 1&%&. HiE<Devld>E N EH
G ERIWWIDZEFE:

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

devnode ""cciss.*"

FEUTRAIFR, ERBEIRSENWWIDHRZIZERNZXMHH multipath. confo

T
1. TBEWWID:

29



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

360030057024d0730239134810c0cb833

‘sda’ REFHANMEIRRZ BREZAMSCSIHE,

2. AN wwip BJEBLZEF /etc/multipath.conf:

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

devnode "“cciss.*"

TN YRR E “Jetc/multipath.conf XX, LEZERIAR DR, UTHRAIESBEMINRENREIRE,

TRETRT ‘multipathd ONTAP LUNRYXBSHMFAFEE, MREVERZHMHEWERILUN. HEXESR
PRER—MEERE. NFERE ‘multipath.conf X FRIEIHERIEAIER FTONTAP LUNBYIRER#ITEIE, W
RAMITUEIRME, ONTAP LUN RIRETEERTEA T 1. REEZENetApp /SR ERAMNEH 757 T #ERID
B A NBEXLERIAE,

S8 IEEIRE ...
detect_prio 289,
dev_los_TMO " IR "
HERE BB
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last_del =289,

LSSy e 0

no_path_retry BAFI
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " ARZZ B8] 0"
Polling interval 5.

PRIO ONTAP

=53 lun.*

Retain Attached Hw_handler 2/,
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2 EFIRE ...

=

rr_weight Ly
user_friendly_names 5
MR NetApp
Nl

UTRAIERT NAEERBSNEINE. EXMIERT, multipath.conf XH&H path checker #l

no_path_retry EX5 ONTAP LUN FH#AEMNE, WNRETEM SAN BHINEEE ENTIARRX L2

, METEIHTERIREILFIA ONTAP LUN BEIEXLESE,

defaults {
path checker readsector0
no path retry fail
}
devices {
device {
vendor "NETAPP "
product "LUN.*"
no path retry queue
path checker tur
}
}
2 X a]E

#H A ONTAPhRZSHISUSE Linux Enterprise Server 15 SPATZ7E LA T E &R
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EHN O

NetApp £5i% ID TRk Description

"1246622" EEEHRPEL 22 (EHRE], FH EEEHRPEL 22 (EHRE], FH
Emulex LPe12002 8 Gb FC Ky Emulex LPe12002 8 Gb Yt4F@iE (
SLES15SP1 ERinfRimZ#ZIE FC) BY SLES15SP1 ERYZFZiHO
IEIRTS, FRHEPHIERES. HEETARE

BIRERSE, LIFt=E5h,
BirBim RSN ETAEN. B
B, ERRmORSAI UL TR
ABELE"S"AEFE". MK
SR SHLRIFER LUN B
HIL "R ", HSBXL LUNK
/0 Hhlif, R LIRIELL T RfBlss<
07 remoteport BYIEAAE 2

. —cat
/sys/class/fc_host/host*/device/rport
*/fc_remote_ports/rport*/port_name
cat/sys/class/fc_host/host*/device/r
port*/fc_remote_ports/rport*/rport_s
tate

¥$SUSE Linux Enterprise Server 1550NTAP4 & 1{E M
fEAT LAfEFHONTAP SANENEZE 1% B RECE LIONTAPA B RBISUSE Linux Enterprise

Server 15,
24 Linux Unified Host Utilities

NetApp LINUXZt—ENERARR GG 3264 rom X4 RTE LR NetApp SZHFi6 =" WIRERH
EMIXHESENEE. BERAWIEEFEEM XM NetApp BIR(FERTA"

NetAppsR 2B I L ELinuxt—ENKARER. EXHARHLEN, XELAREFAZELLinuxEN LBER
KRB, XELARERISUHEIEHEER NetApp B ZHRIREE X ENEENES.

YNREZHATE R ELinux Unified Host Utilities. MINGEARZIRIMARAS I EMIPF. RAERRUTTIRLER
AR

p
1. MTF&; 32 i[5}, 64 {iI Linux Unified Host Utilities 246 "NetApp Z3Fi5 5" FEo

2. R

rpm —ivh netapp linux unified host utilitis-7-1.x86 64

@ A UMER A A E IR BRI E EZTINEFiE "Cloud Volumes ONTAP" 1 "i&F
F ONTAP B Amazon FSX",

SAN TE®

%% NetApp Host Utilities X828y, TRBSBEmIRE, WEMHRMY sanlun SKARER, AIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN HIER, ZHBEUKCIZEBHEFAPIRENESR,
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AN
EUTRAIF, sanlun lun show 83 HEHR[E] LUN 5 E.

# sanlun lun show all

T fFlka
controller (7mode/E-Series) / device host
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol
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/vol2/1lun?2 /dev/sde  hostl5 FCP

120.0g cDOT

SAN B&f

BRENAR

lun

size

NREREMEF SAN B, NWEEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHRIERS,

HBA , HBA Elf4#1 HBA 35 BIOS L& ONTAP hRAEE 22 H¥.

g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. WIFREBEZ A AEKER.

() AINRERGEDHETEIBER. XEBREEHTA.

3. 7ZARZ3 28 BIOS #19 SAN B5h LUN Bt EIiE O =B SAN B,
BXRUMEIEAE HBABIOS ISR, 1BENHNEE B,
4. EFBHENILIIEB IR E .

SRz

3+F SUSE Linux Enterprise Server 15 , /etc/multipath.conf XHERRIZFTE, BEARAEEHZXEHITHESE

2, SUSE Linux Enterprise Server 15 fEAIRFIFEREIE ONTAP LUN FRENFT B IREH#H 1 THIF.

GO LU multipath -11 s I2IE ONTAP LUN BUIKE,
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T & TR T M EIASATIIEASAR F S BILUNBIR I Z B2 .

FrESAN%5ECE

ESANFESI(ASAECE RIS ML ELUNBIFT R B {E, SERMRIFENIRTS. Xl LURBEE IR R HI/0
*5‘1%1?\ }‘Aﬁ.ﬁj: = I‘iﬁbo

AN
LRGSR T ONTAP LUNBYIE M3t o

# 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

@ EﬁALUNTF“ FENNUERIREE. NRBRHEIND. WA EFERIERESEERZR

EASARCE

MTFIEASARCE. WEAWAREREMARIERE. KALRSHREZNEMUEER. XEKRECIRAR
BFFTERVIEHIZRRIEARSS . MARBRBNBRELTFEIRS. ERFITHL. BNENZMEMITHIZERER,
SBEEREBERTAN., FERIFMKER.

Nl
UTROIERTBEEMDES / MURFMENER) / IFLILEEZERI ONTAP LUN BYIEH L.

# multipath -11
3600a09803831347657244e5277663%4e 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
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@ — PLUNARFRZEE AU ERERER. MRBERHEIED. WA S EFERIERE S EERZR

o
BIKE
SUSE Linux Enterprise Server 1512{ER AL gIF. AIIRFIONTAP LUNH EHEIEEFTE R E S
multipath.conf BRMZRETIFHIZE. BAFEEIZXMG. NMRIEXHEAREFE. BAIUERGIRIE—T

Sl

HNEFTXH “touch /etc/multipath.confo

BRI multipath.conf XHEY. AIREREFERAUTHRSEBEHBIIZHRERS:

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

BEFEERAXGFHRINMERAS multipath. conf. FRIFEHNIREFRFTEZRIIEERE. HFENINERES
BEAAME. BHBAFENKE. BEXHRRIMLLTIEZE nultipath. conf. F<Devid>EH# A EHRH
RENEEARIRTF(WWID)FAFE !

blacklist {
wwid <DevId>

nwA

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

devnode "“cciss.*"

TGS REIZEHIWWIDHRFERIMNE XM multipath. confo

HIE
1. #IEWWID:

/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]
_.|_

228 wwid 3600a098038314c4a433f5774717a3046 devnode "A(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

36

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



| 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.

EZRINE S path_checker_readsector0 no_path_retry25 i)}

BEGSEHZE"LUN NetApp "F=S"LUN, *" NO_PATE_RETRYPMAFIEZI0EIZRF)

== 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

J%SUSE Linux Enterprise Server 12 SP550NTAPE & A
& LIfSEFIONTAP SANENACE 1K B KRECE LA ONTAP A BARAISUSE Linux Enterprise



Server 12 SP5,

24 Linux Unified Host Utilities

NetApp LINUXZi— 52 R4 6 LAS2A A 6411 rpm XA BT AT LRI NetApp ZHub 5" SNRIETREN
EMNHEAENEE. EEARITEEEMAN G NetApp Bi2{EEERT A",

NetApp3g 2B I L ELinux S —ENKARERF. EXHAZHHEN, XELARFAIERLinuxEN LBIEMR
RE, XELHAEFIUHEIEHEER NetApp EF ZHIREEXENEENESR.

NREHAIE R ELinux Unified Host Utilities. MIRFEAREIRMMATREERR. ARRBUTIRLEER
HhRaso

S
1. MT#; 32 fiI8} 64 {iI Linux Unified Host Utilities 246 "NetApp z#5i5 5" E 4o
2. RERG:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ ] LME A A I EC B 18 B REC B EEFIMN SR P i% "Cloud Volumes ONTAP" #1 "i& 8
F ONTAP B9 Amazon FSX",

SAN TES

T % NetApp Host Utilities 32X 88, TEESBEmRE, WEHEM sanlun SLAER, AIEBEERE LUN
1 HBA ., sanlun sp<ANREIE XMATEIENA LUN IEE, SREBRURAEBHIEFARENERE.,

5l
EUTRAIF, sanlun lun show @< ¥R[E LUN 58,

# sanlun lun show all

Tl

38


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
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://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://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html

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 B&f

ERBHONE

NREREMEF SAN B, NWEBEMIAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHNRIERS,
HBA , HBA E4#] HBA B35 BIOS LUK ONTAP BB E R ¥

g
1. ¥ SAN EEh LUN BRETZ)EAH,
2. MERBEEZ N HARR.

@ EENRERARDIHETE IR, XEREFTRTH,
3. 1£AR%528 BIOS H9 SAN /B35 LUN BRESEIAIR S A SAN Bl
BXfEIEA HBABIOS MR, 55 WRRE % X1,
4. EFRENUILIER RS LS.
LR

FtF SUSE Linux Enterprise Server 12 SP5 , /etc/multipath.conf X% AIFTE, BEREEINZ G HITH
E®Ef. SUSE Linux Enterprise Server 12 SP5 #FIRFIFIEMEIE ONTAP LUN FRERFTEIREH#H 1 THIZ.

SR LUMERE multipath -11 a3 I0IE ONTAP LUN UK &,
TR HIRM T M ZIASATIIEASAR F B9 BILUNRY RG22 B R i H.

FrESAN%5ECE

ESANFEFI(ASA)BCE AI LIS ML ELUNRIFRE BRI, EFREEINRS. XA UEI @I A RZRMHIO
1B1F. MRS MaE.

Nl
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LRGSR T ONTAP LUNBYIE Mt o

# 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

@ —PLUNARFRZE AU ERIRER. IRBERHEIED. NS EFERIERE S EERZR

o

EASARCE

MTFIEASAERCE. WEAWAREGREMARIERE. LARRSHRIEZNENMUBER. XEKRECIRAR
BFERERISRR RS, MARBRENBEATENRES. BRETRE. EACETBMEERIZFR M.
QBEERUEERTRN. ZSERIERLRER,

Nl
UTROIERTBEEMDED / MURFMENER) / IR ONTAP LUN BYIEHa .

#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

| |- 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

@ —PMLUNFRFRZEN L LR, MRBREHBEIEN. WA ST FEREERIE SRR

Ao

BIRE
SUSE Linux Enterprise Server 12 SPSIRIER LI RIE. FIIRFIONTAP LUNH BoIEHISEFTBILES .

multipath.conf BREIZEREFTIFHEZ. BAFETZXMG. NMRIEXHEREFE. ErIUERGLIE—T
HNEFTHXH touch /etc/multipath.confo
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BEUREE “multipath.conf XY, FIBEREFEAUTHLBAHBIZRIZRS:

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

BEFEEAXHRRERMAS nultipath. conf. FIFENIKEFITEZRRIEE. HELEHMBIRES
BERIME. BHBAFTENIRE. BEXHRRIMLLTIEE nultipath. conf. F<Devid>EH#AEHRH
REN 2B AR (WWID)F T

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

devnode ""cciss.*"

R RS HEIZRFHIWWIDH R ERINEIXMHH multipath. confo

I
1. BEWWID:

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

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

360030057024d0730239134810c0cb833

+
"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]
_.|_

228 wwid 3600a098038314c4a433f5774717a3046 devnode "A(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

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

no path retry | queue

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 | "Q"
|
|
|
|
|
|
|
|
|
|
| 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.



#FRINE( path_checkerreadsector0 no_path_retry R} ig & (1% & {5 “NetApp =& "LUN, *" no_path_retry
BA%lpath_checkertur }

== 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: ffff8aedf723c2c0O]".

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 SP450NTAP4E&# A

fEAT LAfEFHIONTAP SANENEE 1% B RECE LIONTAPA B HRBISUSE Linux Enterprise
Server 12 SP4,

24 Linux Unified Host Utilities

NetApp LINUXGi—ENERARR IR G 3264 L. rom X4 RTE LR M NetApp 256" WIREFRH
EMIXHESENEE. BERMIEEFEEM XM NetApp BiR(FERTA"

< O

NetAppsB 2B I L ELinuxt—ENKARER. EXHARHLEN, XELAREFAZELLinuxEN LEBER
KRB, XELAREFIUAEIEHEER NetApp B ZHRIREE X ENEENES.

INREHAIE L ELinux Unified Host Utilities. MIRIGFEHAREIRIMMATREERIF. AEREBUTIBRLER
HThRZSo
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S
1. M 32 fiI8} 64 {iI Linux Unified Host Utilities 2461 "NetApp 2355 5" E o
2. RERHE:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ &R LUE A A A PR A EL B 18 B RECE IEIZEIN=Z P i "Cloud Volumes ONTAP" #1 &
F ONTAP B9 Amazon FSX",

SAN TEf

%3 NetApp Host Utilities 3 88Y, TRESAM%TE. WEHRME sanlun SLARERF, AJHEEEERE LUN
M HBA, sanlun &3 < FNEEIRXMRITEIENE LUN BIERE, SREURSIEZRDREFAMENER.

Al
FELULTFRAIH, sanlun lun show ¥ FiR[E] LUN 58,

# sanlun lun show all

NI T e
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

SAN Ezh

EREHNE

WMRIEREFEHE SAN B, MEEXANZIFE, ErJLIER "NetApp BIZEER T A" WIFRNIRERS,
HBA , HBA &1 HBA 25 BIOS LUK ONTAP R E =S,

TE
1. ¥ SAN B3 LUN BRETEIEH,
2. WIFREEZ KR,
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()  ENREREEHHETEIBRE. XEREET N,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Mt EIRiE OB B SAN B,
BXIU{AIZHE HBABIOS IS R, EENMHNE T A,
4. EFBRHENILIIEB IR E .

SRz

FtF SUSE Linux Enterprise Server 12 SP4 , /etc/multipath.conf SXHFHAIFTE, BEAREEINZEHITH

EE . SUSE Linux Enterprise Server 12 SP4 @fFHiRFIFIIEHHEIE ONTAP LUN FRERFREIREHITRIF
58

e LAER multipath -11 @< I0UF ONTAP LUN VIR E,
UTEHRMET AT EIASATIIEASAR F B9 BILUNBY R Z B2 i o

FrESANM%5ECE

ESANFEFI(ASA)BCE AJ LIS ML ELUNRIFRE BRI, EFREEIIRS. XFr] UEIEIFIA RIZRMHI/O0
121F. MRS MaE.

Nl
LU BIE7R T ONTAP LUNBYIE s8I o

# 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

@ —PLUNFRFRZE DU ERIERER, IRBEHEIED. NS EFERIERE S EERZR

o

JEASARRE

MTFIEASAERCE. WEARAREREMARIERE. LARRSHRENENMUEER. XEKRECIRAR
BFFTERVITHIZRRIEARSS . MARBRMNBRFELTFEIRS. ERHITRL. BRENZMEMITHIZERER,
SBEEREBERTAN. F2ERIFRLER.

Nl
UTROIERTBEEMDED / MAURFMENER) / IR ONTAP LUN BYIEHatH.
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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

| |- 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

@ —PLUNARZFRZEM DU ERIERER, IRBEFRHEIED. e S EFERIERRE S EER RN
o
BigE

SUSE Linux Enterprise Server 12 SPA1R{ER LI RIE. BIIRFIONTAP LUNH BoIEHRISEFTBILES .
multipath.conf BERMZERETFIFHE. OMEFEEZXMH. NRUXEHEREFE. ERJUERGSIE—T
MEFTH XM touch /etc/multipath.confo

BUREE “multipath.conf XY, FIGEREFEAUTHLBAHBIZRIERS:

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

BEEEEAXERHRIMERARNS nultipath. conf. BIFEHEEFEELRIZEE. AECHNIEILSES
BEHRiNME. BEHRAZEEMNESE. BEXEFFHRMUTIEE nultipath. conf. $F<Devld>Ei N EHRM
BENLIKEAITRF(WWID)FE/FE:

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

devnode ""“cciss.*"

R RS HEIZRFHIWWIDHRZEERINEI XXM multipath. confo

s
1. BEWWID:

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

360030057024d0730239134810c0cb833

+
"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]
+

ERE{ wwid 3600a098038314c4a433f5774717a3046 devnode "*(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

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 0S 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"
path selector | "service-time 0"
polling interval | 5

prio | "ontap"

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

user friendly names | no

|

I

I

|

I

| product | LUN.*
|

I

I

| vendor | NETAPP
I

.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.

ZRINE{ path_checkerreadsector0 no_path_retry K& R {18 B {HNE “NetApp F=f"LUN, *" no_path_retryBA
Hllpath_checkertur }

== Known 1issues

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

$$SUSE Linux Enterprise Server 12 SP350NTAP4E&# A

fEAT LAfEFHIONTAP SANENEE 1% B RECE LIONTAPA B HRBISUSE Linux Enterprise
Server 12 SP3,

24 Linux Unified Host Utilities

NetApp LINUXGi—ENERARR GG 3264 rom X4 RTE LR NetApp SZHFiE =" WIREFRH]
EMIXHESENEE. BERMIEEFEEM XM NetApp BIR(FERTA"

NetAppsBZUB I L ELinuxt—ENKARER. EXHARLEN, XELAREFAZELLinuxEN LBER
RE, XELAREFIUHEIEHEER NetApp B ZHRIREE X ENEENES.

INREHFIE L ELinux Unified Host Utilities. MIRIGFHARZIRIMMATREERIF. AEREBUTIBRLER
HThRZSo

p
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1. MT#; 32 fiI8} 64 {iI Linux Unified Host Utilities 246 "NetApp sz#5ib 5" E 4o
2. RERG:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ ] LME A AL B 1S B REC B EEFIMN SR P i% "Cloud Volumes ONTAP" #1 "i&
F ONTAP B9 Amazon FSX",

SAN TE®

%% NetApp Host Utilities X E28Y, TRBSBEmIRE, WEMHRME sanlun SSARERF, BIHEBEERE LUN

M HBA . sanlun 8L ENREIRXMETEIENA LUN HEE, ZREUKEIZBHEFAFIRENESR,

AN
EUTRAIF, sanlun lun show 83<HHR[E] LUN EE.

# sanlun lun show all

HE -
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 host15 FCP

120.0g cDOT

SAN Ezh

TBEENRE
WMRIEREFEFHE SAN B, WEEBEXNIZIFE, EaLIEA "NetApp BI2{FERT A" IEEHIRIERS,
HBA , HBA El{4+#] HBA E5f BIOS LUK ONTAP HRA 2B = X,
TE
1. 3% SAN Ezh LUN BRET R EH10
2. WIFREEZ I HKZ.
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()  ENREREEHHETEIBRE. XEREET N,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Mt EIRiE OB B SAN B,
BXIU{AIZHE HBABIOS IS R, EENMHNE T A,
4. EFBRHENILIIEB IR E .

SRz

FtF SUSE Linux Enterprise Server 12 SP3 , /etc/multipath.conf SXHFHAIFTE, BEAREEIZIEHITH
FE®E R SUSE Linux Enterprise Server 12 SP3 FIRFIFIEMEIE ONTAP LUN FRERFIEIREH#H 1 THIZF.

eI LAER multipath -11 @< 50UF ONTAP LUN BYIRE,
UTETRMET AT EIASATIIEASAR F B9 BILUNBY R Z B2k o

FrESANM%5ECE

ESANFEFI(ASA)BCE AI LIS ML ELUNRIFRE R, EFREEIIRS. XHFr UEIEI A RZREMHIO
1B1F. MRS MEE.

Nl

LU E7R T ONTAP LUNBYIEf#s%8 o

# 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

@ —PMLUNRNFEZMEN L ERERR. NRBFEHEIED. el EFMES ISR e S 220
Eﬁo

JEASARRE

MTFIEASARCE. WEAWABEREMARIERE. KARRSHREZNEMUEER. XEKRECIRAR
BFFTERVITHIZRRIEARSS . MARBRENBRRLTFEDIRS. ERHITRL. BRENZMEMIZHIZERER,
SBEEREBERTAN., FSERIFRLER.

Nl
UTROIERTBEEMDED / MAURFMENER) / IFLILEEZERI ONTAP LUN BYIEHa L.
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# 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

@ —PLUNARZFRZEM DU ERIERER, IRBEFRHEIED. e S EFERIERRE S EER RN
o

BigE

SUSE Linux Enterprise Server 12 SP3&{ER LI mIE. IIRFIONTAP LUNH BohiEHISEFTBILES .
multipath.conf BERMZERETFIFHE. OMEFEEZXMH. NRUXEHEREFE. ERJUERGSIE—T
MEFTH XM touch /etc/multipath.confo

BUREE “multipath.conf XY, FIGEREFEAUTHLBAHBIZRIERS:

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

BEFEEAXHRRNERMAS nultipath. conf. FIFENIKEFITEZRRIEE. XELHMBIRES

158

BEZRANE. BEHRBAZTEMNSE. BEXERRMLUTIEE nultipath. conf. $F<Devid>E N EHFRAY
BENLIKEAITRF(WWID)FE/FE:

blacklist {
wwid <DevId>

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

devnode ""“cciss.*"

R RS HEIZRFHIWWIDHRZEERINEI XXM multipath. confo

s
1. BEWWID:

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

360030057024d0730239134810c0cb833

+
"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]
+

ERE{ wwid 3600a098038314c4a433f5774717a3046 devnode "*(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

52

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 0S 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"
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
‘'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.

ZFRINE( path_checkerreadsector0 no_path_retry R K& & {1 & {{H N E “NetApp P da"LUN, *" no_path_retryPA
Hllpath_checkertur }

== 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.
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
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“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

$5SUSE Linux Enterprise Server 12 SP250NTAP4 &

& LIfSEFIONTAP SANFEAACE 1K & RECE LA ONTAP A BARHISUSE Linux Enterprise
Server 12 SP2,

24 Linux Unified Host Utilities

NetApp LINUXG—EN L BEF RS U264 L. rpm X B INTE LIRE " NetApp 2L S" WNREFH]
ER I EEENEE. BEARIEEFEEM XM NetApp BIR(FERTA",

NetApp3g 2B I L ELinux R —ENKARER. EXHABUEN. XELARFAIERLinuxEAN LBIEMR
RE, XELAREFIGHEIEHEER NetApp B RGBS XENEENES.
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HThR o

S
1. M2 32 fiI8} 64 {iI Linux Unified Host Utilities 2461 "NetApp sz#5ib 5" E 4o
2. RERGE:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ B0 I A A PR B IR B RECEIEZ I EE P % "Cloud Volumes ONTAP" Fl1 &
F ONTAP B9 Amazon FSX",

SAN TES

L4 NetApp Host Utilities X488, TEESXEMRE, EMEM sanlun XHARERF, FIEENEEIE LUN
5Fl] HBA . sanlun #<AIREIHE XS EHNAY LUN EI’JTT:.‘E' , ZREUNCIEBIIEFAFIENERE.

AN
EUTRAIF, sanlun lun show 83 HEHR[E] LUN 58,

# sanlun lun show all

NI T e
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 host15 FCP

120.0g cDOT

SAN =Ezh

ERBENNS

NRIEREREF SAN B, NWEBEMIMZIFE, Ee]LUER "NetApp ER(FERT A" WIHEHNRIERS,
HBA , HBA El4#] HBA @5 BIOS LUK ONTAP i@ E = 2 HF.

p
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1. ¥ SAN Ezh LUN BREFRIE.
2. WIFREBEZ A AER.

()  ENREREEHETEIBRE. XEREHET NI,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Bt EIRYiR O BB SAN B,
BXUMEIEAE HBABIOS ISR, 1BENHENEE B,
4. BEFEENLIER R E .

SRz

FtF SUSE Linux Enterprise Server 12 SP2 , /etc/multipath.conf XIFHAIFTE, BEAREEINZ G HITH
EE . SUSE Linux Enterprise Server 12 SP2 {ERIRIFIIEFHEIE ONTAP LUN FREHFrEIREH1THRIF.

SR LAEHE multipath -11 % IIE ONTAP LUN BYIKE,
UM T BETEIASATIEASA R F B3 BILUNBY R 2 BR 125 Ho

FrESAN%5ECE

ESANFEFI(ASA)ECE AL LIEMLAELUNRIFRE R, EFREEIRS. XA UEEIFIA RIZRMHIO
121, MRS A,

AN
LU TFRAIE R T ONTAP LUNBYIEMata o

# 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

@ —PLUNFARFRZEAN U LRI, MRBERHEIED. NS EFERIERE S EERZR

8
o

JEASARLE
MTFIEASAERCE. WEARABEREMARNERE. KALRRSHREZNENMUEERE. XEKRECI]IRAR

BFFERVIZHIZRRIEARSS . MARBRBNBRFELTEIRS. ERHITRL. BNENZMEMIZHIZRER,
SBEEREBRERTAN., FEAIFMLER.
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Nl
UTRAIERTEERNED / MUBENMNED) / FEALERZAT ONTAP LUN BYIERESHHo

# multipath -11

3600a09803831347657244e52776639%4e 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

@ —PLUNFARFRZEMEAN U ERIRER. MRBERHEIED. NS EFERIERE S EERZR

BIKE
SUSE Linux Enterprise Server 12 SP2I2{ER AL I 4RIE. FIIRFIONTAP LUNH BehiEMISEFREREE S,

multipath.conf BRHZRETIFHIE. BAFEEZXMH. NRUXEREFT. ERILUERAGLRIE—T
HNEFTXH “touch /etc/multipath.confo

BREE “multipath.conf X+, FIGEREFERUToHLBRAHBIZRIZRS:

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

BEFEERAXGFHRINMERAS multipath. conf. FRIFEHNIREFRFTEZRIEE. HFENINERES
BERINME. BHRATERNIRE. BEXHRANUTIEZE nultipath. conf. F<Devld>EH A BEHERAY
RENEBARIRTF(WWID)FAFEH:

blacklist {
wwid <DevId>

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

devnode "“cciss.*"

TR REIZEIIWWIDHREERINE XM multipath. confo

I
1. HFIEWWID:
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/lib/udev/scsi_id -gud /dev/sda

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

360030057024d0730239134810c0cb833

+
"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]
+

ERE{ wwid 3600a098038314c4a433f5774717a3046 devnode "*(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

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 0S vendor, or both, and only when the impact
is fully understood.

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

Parameter
detect prio | yes
dev_loss tmo | "infinity"

failback | immediate

[

|

|

| Setting
|

|

|

| fast io fail tmo | 5
|

features | "3 queue if no path pg init retries 50"



flush on last del | "yes"

hardware handler | "O"

path checker | "tur"

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

product | LUN.*

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

user friendly names | no

vendor | NETAPP

|
|
|
|
|
|
| prio | "ontap"
|
|
|
|
|
|

.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.

#RINE{ path_checkerreadsector0 detect_prio no & & {I& & {{HR i “NetApp = @"LUN, *" path_checkertur
detect_prio yes }

== Known 1issues

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

J$SUSE Linux Enterprise Server 12 SP150NTAP4 &1

& LIfSEFFONTAP SANENACE 1R B RECE LLONTAP A BARAISUSE Linux Enterprise
Server 12 SP1,

%4 Linux Unified Host Utilities

NetApp LINUXGt—ENE ARG 6 32MU 64 rom X 4R LR NetApp SZ2HFi6R" HIRETRH]
EM X AEEENERE. BEARIEEFEM N "NetApp ER{FIERTEAE"

NetAppIgZBIN L ELinux—ENKARERF. EXHFZHHEN, XELARFAZERLinuxEN LRIESMR
%8, Y‘“;‘—ﬁﬁ?&?’ BIEHEIEHEER) NetApp B ZHFRER X ENEENER.

WREEHFIE L Linux Unified Host Utilities. MIRAGEAREIRMARESIGEEBIER. ARRBUTTIBELER
HrhRas,
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S
1. M 32 fiI8} 64 {iI Linux Unified Host Utilities 2461 "NetApp 2355 5" E o
2. RERG:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ ] LMEA A IR EL B IS B REC B EERIMN S P i% "Cloud Volumes ONTAP" #1 "i&
F ONTAP B9 Amazon FSX".

SAN TEf

%% NetApp Host Utilities X4 E28Y, TRABSBmIRE, WEMHRME sanlun SSARERF, BIHEBEERE LUN

M HBA . sanlun @< AIREIR XM TN LUN HIER, ZHBREURCIZBHIEFAFRMRIESR.

Nl

FEUTRAIF, sanlun lun show s ¥R[E LUN 58,

# sanlun lun show all

ANt
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 c¢DOT

SAN =Ezh

BEENAR
WMRERAEREHE SAN B, WEREXNZIFE. EAILUER "NetApp BIR{(EFERTE" IWIFERIRIERS,
HBA , HBA E4#01 HBA B5h BIOS LUK ONTAP A EZ X,
il
1. % SAN Exh LUN BREFEIEM.
2. WIFREEZ M BEKRER,
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()  ENREREEHHETEIBRE. XEREET N,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Mt EIRiE OB B SAN B,
BXIU{AIZHE HBABIOS IS R, EENMHNE T A,
4. EFBRHENILIIEB IR E .

SRz

FtF SUSE Linux Enterprise Server 12 SP1 , /etc/multipath.conf X HAIFTE, BEAREEINZ G HITH
FE®Ef. SUSE Linux Enterprise Server 12 SP1 #IRFIFIEMEIE ONTAP LUN FRERFTEIREH#H 1 THIZ.

eI LAER multipath -11 @< 50UF ONTAP LUN BYIRE,
UTETRMET AT EIASATIIEASAR F B9 BILUNBY R Z B2k o

FrESANM%5ECE

ESANFEFI(ASA)BCE AI LIS ML ELUNRIFRE R, EFREEIIRS. XHFr UEIEI A RZREMHIO
1B1F. MRS MEE.

Nl

LU E7R T ONTAP LUNBYIEf#s%8 o

# 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

@ —PMLUNRNFEZMEN L ERERR. NRBFEHEIED. el EFMES ISR e S 220
Eﬁo

JEASARRE

MTFIEASARCE. WEAWABEREMARIERE. KARRSHREZNEMUEER. XEKRECIRAR
BFFTERVITHIZRRIEARSS . MARBRENBRRLTFEDIRS. ERHITRL. BRENZMEMIZHIZERER,
SBEEREBERTAN., FSERIFRLER.

Nl
UTROIERTBEEMDED / MAURFMENER) / IFLILEEZERI ONTAP LUN BYIEHa L.
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# 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

@ —PLUNARZFRZEM DU ERIERER, IRBEFRHEIED. e S EFERIERRE S EER RN
o

BigE

SUSE Linux Enterprise Server 12 SP1&IER AL mIE. vIIRFIONTAP LUNH B EISEFTBILES .
multipath.conf BERMZERETFIFHE. OMEFEEZXMH. NRUXEHEREFE. ERJUERGSIE—T
MEFTH XM touch /etc/multipath.confo

BUREE “multipath.conf XY, FIGEREFEAUTHLBAHBIZRIERS:

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

BEFEEAXHRRNERMAS nultipath. conf. FIFENIKEFITEZRRIEE. XELHMBIRES

158

BEZRANE. BEHRBAZTEMNSE. BEXERRMLUTIEE nultipath. conf. $F<Devid>E N EHFRAY
BENLIKEAITRF(WWID)FE/FE:

blacklist {
wwid <DevId>

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

devnode ""“cciss.*"

R RS HEIZRFHIWWIDHRZEERINEI XXM multipath. confo

s
1. BEWWID:

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

63



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

360030057024d0730239134810c0cb833

+
"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]
+

ERE{ wwid 3600a098038314c4a433f5774717a3046 devnode "*(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

64

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 0S 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"
| hardware handler | "O"

| 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.

#RINE{ path_checkerreadsector0 detect_prio no & & {I& & {{HR i “NetApp = @"LUN, *" path_checkertur
detect_prio yes }

== Known 1issues

There are no known issues for the SUSE Linux Enterprise Server 12 SP1l with
ONTAP release.

¥ SUSE Linux Enterprise Server 1250NTAP4E &1

& B LIfSEFIONTAP SANFENACE 1R B RECE LLONTAP A BARAISUSE Linux Enterprise
Server 12,

24 Linux Unified Host Utilities

NetApp LINUXGt—ENERIZR G E 32(U 64 rom X 4R TE LR NetApp 262" YIRERH]
EM T XAEEENERE. BEARIEEFEM N "NetApp ER(FERTEA"

NetApp%%’ﬁ'JLi)Z ELinuxZfi—ENERIEF. EXHARBEN. XELAREFAZEXRLinuxEN_ERIER
RE, XLELHARERAISUHEIEHEER) NetApp BF ZHFINEE XEHNEEENER.

MR HFTE L Linux Unified Host Utilities. NMIREE AR B FIRESEERPR. AERBUTSBLRER
HrhRas,

Bt
1. MF# 32 fiI5 64 fiL Linux Unified Host Utilities 34 € "NetApp 2358 5" FE Mo
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2. TR

rpm -ivh netapp linux unified host utilitis-7-1.x86 64

(D A UMER A TR AR B IR BRI E EZRINEEFiE "Cloud Volumes ONTAP" 1 "i&FH
F ONTAP B Amazon FSX",

SAN TEf

%% NetApp Host Utilities X E28Y, TRBSBEIRE, WEMFRMY sanlun SKARER, AIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN HER, ZHBEUKCIZEBHIEFAPIRIER,

Nl

EUTRAIF, sanlun lun show 8 EHR[E] LUN EE.

# sanlun lun show all

T filka
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/vol2/1lun?2 /dev/sdd  hostlé  FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN Exf

EREHNE

WMREREEHA SAN B, NEBMNAXIFT., EELUER "NetApp Bi2(E4ER T E" WIIFERIRIERSE,
HBA , HBA [E4#1 HBA /B35 BIOS LUK ONTAP fRAEEEZ 1,

S
1. 3% SAN Ezh LUN BRETEIEH.
2. WIFREE I KR

()  mINRERsEmHETE I BER. XEBRETHTA.
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3. 7£AR%322 BIOS Afy SAN B LUN B RIAYE BB SAN Bif.
AXIMEIER HBABIOS ME R, B2 NMHNEE AR,
4. EHBEIENURIER IR T,

ZHE

3tF SUSE Linux Enterprise Server 12 , /etc/multipath.conf XHERIZFTE, BEAEEHZXEHITIIEE
2%, SUSE Linux Enterprise Server 12 f£ERIRFIFIEMEIE ONTAP LUN FrEEMFREIREHTITHRIZ

SR AR multipath -11 3 323E ONTAP LUN BV &,
T E TR T S EIASATIIEASAR F S HILUNRR B Z B .

FRESANM%5ECE

ESANMEFI(ASA)ECE RILILIERLL ELUNRIFTE R Z. EERFIEDIIRS. XHFr LR EI A BIZR A0
121F. MRS MaE.

Nl
UG E7R T ONTAP LUNBYIE 848 o

# 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

@ —PLUNARZFRZE DU ERIERER, IRBEHEIED. e S EFERIERE S EER RN

o

JEASARRE

MTFIEASAERCE. WEARAREREMARNER. LARRSHNRIENENMUEER. XEKRECIIRR
BFERERISRREARSS, MARBRRNBEATENRE. BRETRE. EAETNEMEERIZFRH.
REEREBERTAN. FERIFEREZ,

Nl
UTROIERTBEEM DS / MARFMIENER / IR ONTAP LUN BYIEHEtH.
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# 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

@ —PLUNARZFRZEM DU ERIERER, IRBEFRHEIED. e S EFERIERRE S EER RN

Ao
BigE

SUSE Linux Enterprise Server 1212{ER AL gwiE. AIIRFIONTAP LUNH B hEMISEFI BRI E S

multipath.cont BREISHETFIHRIE. uz\zmﬁrﬂdtro MBI, EAUERER SRS
MEFTH XM touch /etc/multipath.confo

BUREE “multipath.conf XY, FIGEREFEAUTHLBAHBIZRIERS:

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

BRETEEEAXHERRMMERNANR multipath. conf. FRIECHISEAETEZRIEIE. BLZNNELRES

180

BERINME. BHRAEENILE. BEXHHRRMLUTIEE nultipath. conf. $§<Devid>Eif N BEHRA
RENLIKBAIRRRT(WWID)ZERT A

blacklist {
wwid <DevId>

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

devnode ""“cciss.*"

R RS HEIZRFHIWWIDHRZEERINEI XXM multipath. confo

s
1. BEWWID:

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

360030057024d0730239134810c0cb833

+
"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]
+

ERE{ wwid 3600a098038314c4a433f5774717a3046 devnode "*(ram|raw|lo|fd|m|dm-|sr|scd|st)" devnode
"Ahd[a-z]" devnode "Acciss."}

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 0S 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"
| hardware handler | "O"

|

path checker | "tur"



2

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.

INME{ path_checkerreadsector0 detect_prio no W& & {I&F{H R E “NetApp F=m"LUN, *" path_checkertur

detect_prio yes }
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== 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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