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controller (7mode/E-Series) / device

host lun
vserver (cDOT/FlashRay) lun-pathname filename
adapter protocol size product
vs_ 25 2742 /vol/fc vol 1 0/dynamic lun /dev/sdh
host9 FCP 10g cDOT
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# multipath -11

3600a098038314778375d53694b536e53 dm-16 NETAPP, LUN C-Mode

size=160G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw

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

|- 14:0:0:0 sda 8:0 active ready running
|- 15:0:8:0 sdcf 69:48 active ready running
|- 15:0:0:0 sdag 66:160 active ready running
- 14:0:9:0 sdv 65:80 active ready running
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# multipath -11
3600a098038314837352453694b542f4a dm-0 NETAPP,LUN C-Mode
size=160G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 14:0:3:0 sdbk 67:224 active ready running
| "= 15:0:2:0 sdbl 67:240 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:0:0 sda 8:0 active ready running
"= 15:0:1:0 sdv 65:80 active ready running
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touch /etc/multipath.conf
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# systemctl enable multipathd
# systemctl start multipathd
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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.*"
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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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defaults {
path checker readsector0
no path retry fail

devices {

device {
vendor "NETAPP "
product "LUN.*"
no_path retry queue
path checker tur

}

}
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"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"
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# multipath -11

3600a098038314778375d53694b536e53 dm-16 NETAPP, LUN C-Mode

size=160G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw

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

|- 14:0:0:0 sda 8:0 active ready running
|- 15:0:8:0 sdcf 69:48 active ready running
|- 15:0:0:0 sdag 66:160 active ready running
- 14:0:9:0 sdv 65:80 active ready running
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# multipath -11
3600a098038314837352453694b542f4a dm-0 NETAPP,LUN C-Mode
size=160G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 14:0:3:0 sdbk 67:224 active ready running
| "= 15:0:2:0 sdbl 67:240 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:0:0 sda 8:0 active ready running
"— 15:0:1:0 sdv 65:80 active ready running
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touch /etc/multipath.conf
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# systemctl enable multipathd
# systemctl start multipathd
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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.*"
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# /lib/udev/scsi id -gud /dev/sda
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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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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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TSt o WL HF A gLt

otefzl 2H

RHEL 8.90fl= €24l 2|7t lELIC)

ONTAP2} €71 Red Hat Enterprise Linux 8.8= AF23IMA|Q

ONTAP SAN A E 714 MM Z AFESI0H ONTAPZI = Red Hat Enterprise Linux 8.8
fao= fde + JSLICH
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Linux Unified Host UtilitiesS A X|&HL|C}

NetApp Linux Unified Host Utilities 2T E 0] THF|X|= 0| A AF2E 4= Q&LICH "NetApp Support AHO|E" 64H|E
rpm IHY

NetApp2 Linux %E. SAE REI|EIE X[ A2 M3 AHTSHK[CH HEA] XS He= QELICHL REEE=
Linux 2AESl A % HASIK| ASLICH FEE|EIE AFESHH #E|E 7451 NetApp 12 X[ O] HAre| 74
HHE TS X[&gfL|ct.

I

(e

2

o

A

=
™ Linux Unified Host Utilities B{T10] @ X|£[0f Q= B2 Y2|0|= = M7t Ch3 TS ChS BHA|of w2t £ A
HT S X[SHOF BfLICt.

=

1. 0l M 64H|E Linux Unified Host Utilities 2T E 0] I{7|X| S CR2ZEBLICt "NetApp Support AO|E"
SAEQ.

2. 2T EQ0 Ij7|X| S MX|gL|Ct.

"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

SAN = 7|E

NetApp @ AE REZ|E| 7|X|E EXIStH =7 7|E7F IS 2 EX|ELC} 0] 7|E= & MSUCE sanlun
FEHE|EIE AHESIH LUN U SAE HA O'I':.=.”E‘|(HBA)E #2|5h= ol =20| gL|ct. & S=ILICt sanlun BHS
HAHSHH SAE0f o E LUNO| chet HE, Chs Z2 8 O|L|A|0f|0|H OFS %"SOFE ol 2ot 2ot gLt

o
CHS Al M= 'show’2H= "anlun lun show' @S AF2SH0] LUN M EE dtekgtL|Ct,

# sanlun lun show all

ol ==:
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
vs_ 163 32gQlc /vol/voll/lunl /dev/sdb host14 FCP
10.0g c¢DOT
vs 163 32gQlc /vol/voll/lunl /dev/sdc  hostl5  FCP
10.0g cDOT
vs 163 32gQlc /vol/vol2/lun2 /dev/sdd  hostl4  FCP
10.0g cDOT
vs 163 32gQlc /vol/vol2/lun2 /dev/sde  hostl5 FCP

10.0g c¢DOT
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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

=
SAN EEIZ A5l = A A0 2ofs K| =|0{0F ZL|Ct E AFE T 4 USLICH "NetApp A5 2824 IHEEIA
A2 =921 0S, HBA, HBA HY|0{ 3! HBA £E! BIOS, ONTAP HFO0| X|2=|=X| &HQlstL|C}.

RHEL(Red Hat Enterprise Linux) 8.82| AL /etc/multipath.conf ItY0| QO{OF S}X|TH MUS AKX O 2
HAS U= ELICH RHEL 8.82 ONTAP LUNS QIAlStD SHIEA #t2[st= o] 2Rt 2E HFEo=R
AotAEL|CE.

'multipath -I' S AL23t0] ONTAP LUNS| 2F S =felet o= JAELICE ChZ MH0j M= ASA 5! H| ASA CH &0
O E LUNO| CHEt MZ OhS 22 £8S S LI

D E SAN ofgj|o] 1M

i
ofm
<t

TE SAN 0f2{/0|(ASA) TN XIZE LUNOY CHet 2 227t 24 2 #IXstElLICh 1 it 2= 2=
/0 Ztelg SAlof Xalgtoz i Aso] SHatElL|Ct

o
CHS Ol= ONTAP LUNO]| CHot SHIE £33 EAILICH

# multipath -11

3600a09803831347657244e527766394e 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

|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
[- 11:0:11:1 sdpt 131:304 active ready running

@ CHY LUNOI {2 B2 Z2E AFESHX| OHUA|R. Z27} 471 0| & B R3HX| ob&LICt 87H 0] A9
Z22 Qo AE2|X| Fof7t HHYS M Z= EXIL LU & ASLICEH
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https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT

Hl ASA 1A

HIASA 71929 22 24 =917t M2 CHE F 719l 32 O F0| °'010F LIt UL =2 E2E

Active/OptimizedO|H, 0| = OH_'E|71|0|EL_ ZHEEZ7t MH|AE HSdh= A2 QOgL|Ch 2M &7t K2 2=
g ZE20|X|2t CHE HEE2{0f| A MH[AE|7| ThZ20 jt|7515£f5|7(| UAELICH 2 M3t X| 2 Z2= A E HEE

M%%* T = 302 ArSE LI
of

CtE ofl= & 7H9| Active/Optimized ZZ2t & 7H2| Active/Non-Optimized ZZ7t 1= ONTAP LUNO|| CHet SHIE
xaiS FA|SHL|C}.

# multipath -11
3600a098038314837352453694b542f4a dm-0 NETAPP,LUN C-Mode
size=160G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
|-+- policy='service-time 0' prio=50 status=active
| |- 14:0:3:0 sdbk 67:224 active ready running
| "= 15:0:2:0 sdbl 67:240 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 14:0:0:0 sda 8:0 active ready running
"= 15:0:1:0 sdv 65:80 active ready running

(D THY LUNO| A2 2 B2 S AMESHX| DHUAIL. HZ27H 471 O] 2 RSHA| 4&LICt. 87 0] &2
B2Z Qo AE2|X| Fof7t HHYE M B2 EX7F LU & ASLICEH

AE A

A5Ho] ASA B! H| ASA 714 EF0f T3l 2= 7 O H+E SHIEA XIS
Myt e ﬁﬂf%'%l—llif. Ct2at 22 HY 28 M85 22E 99| 452 US 2|t & AUSLICE

£ 2Lt multipath.conf S 2 H2S AlZISI2{H THA0| A0{0F SHX| 2t CHE HHE ALY B

g = AFHCH

(@)
o
o
Im
=
noe
mjo
0=

touch /etc/multipath.conf

£l
>
bl
g
°
ot
1
30
o
I
=l

Ol S XNZ I mf LIS = MH[AE Edatdt

# systemctl enable multipathd
# systemctl start multipathd

* off X7 £7t% R YLIC multipath. conf I - CHE RS S8 22[3tx| or0ais BX|7} Lt
7|k MEolsts 71E MHO| gl A9
+ %] 9t CIHIO|AZ HIQISH2{H O T+ 28 AT multipath. conf T,

14



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

devnode "“cciss.*"

(-

£ uHEL|CE <DevId> E AFRSH wwip Mg HX|Q 2XIEIL|CE.

ol
Ol o[ M= ClHIo| A Sl WWIDE &tQIstd o] Z=IHtLICt multipath.conf IHY.

o
n
dlo

HHS A WWIDE EQlsHiAR.

# /lib/udev/scsi _id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0| 7}3}{0F 5h= 2Z SCSI C| A3 YLt

b. £ &ItELICt wwID O|M EE|AER /etc/multipath.conf:

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

devnode "“cciss.*"

—

FAL B}

dofl U

ok
ro
ot

HOF RfLICt /etc/multipath.conf 7|2 ™S HHOY £ = BHA ™ I(ES| 7|24t

0

2z 1jo
rx
ojo

)

CHS HEOlME 18 248 B0 LT multipathd ONTAP LUNOI| CHEE Of7H 84 81 T4 ZHQIL|CH SAETL
CHE S2A2l LUNO| F&5E0] QL1 of2{et 07 M4 F StLi2te MEeE 32 of| M LHE0l| StanzasE A&
+HoOF EL|Ct multipath.conf ONTAP LUNO| EE3| ME&|= Tt L|Ct OEHX| O™ ONTAP LUNO|

Ol MTHZ ZHSSHR| 2 4 USLICE 0|23t 7| 222 NetApp H/E= OS 22U ML AFErst ot XX 9| =|0{0f SHH,
1 Fgko| 23| ofsE it X 2| =|0foF ShL|LC.

Of7H = M
detect_prio(AFH ZX]) o
DEV_Loss_TMO "EotCh"
o S+ ZA

15



OH7H i
Fast_|O_FAIL_TMO
I| 4

Flush_on_last_del.(OFX|2F AMR|| A|

hardware_handlerS ME{EIL|C}

no_path_retry & MEHSIL|C}
path_checkerS ME{BIL|C}

path_grouping_policy

243

5

"2 pg_init_retries 50"
SEAl "of|"

o

tio1E

"tur"

dAE 7I1EEA)"

"group_by_prio(

ZE MEd "AMH[A AIZEO"
polling_intervalL|C} S

oz "ONTAP"
= LUN. *
Retain_attached_hw_handler & XA o
RR_WEIGHT -
AHEX_XISHH 0| ofL|2

S= A S

o

CHS oMo A= EolEl 7| 22te
e I-IO|0|'L|E|-path checker % no

SHot= WHE 20| FLICE 0| 22, LT multipath.conf TFU2 Of CHEE
path retry ONTAP LUNZ} Sgte|X| g4&L|Ct CHE SAN AE2|X|7t

05 S AN HHE|0] A0D2 HHE % 9l A2 Ol2it o) WS S8l ClsjolA AZHKLIL 2l ONTAP

LUNOf| CH3l =8eh 4= JASLICH

defaults {
path checker
no path retry

devices {
device {
vendor
product
no _path retry
path checker

readsector(
fail

"NETAPP "
"LUN. *"
queue

tur

HE MHS ARSI KVM(FHE 7|8 7HAE A|ARNE S QUALICH LUNO| 80| IHHIO| Aol B =2 2 KVMS



RHEL 8.81}

ONTAP Zz|A0f L3l M= ZHE 287t gl LT

ONTAPZ €71 Red Hat Enterprise Linux 8.7 AF23tMA|Q

ONTAP SAN ZAE 14 XS ALE%10{ ONTAPE L& 22 Red Hat Enterprise Linux

72 2HE 4 YLt

Linux Un

ified Host UtilitiesS A X|gtL|C}

NetApp Linux Unified Host Utilities 2T E Q|0 I{7|X|= Of| A AFRE = J}SLICH "NetApp Support AFO|E" 64H|E

rpm IHY

nux S8 SAS ReRlElS X1 248 53 B
Linux gAEol 188 HASHK| &
(o]

LS 513 AToND e HAY WAL GoLick RERlelE
7

NHE AXS AQIEE x|-°LJ6|=,H_|I:}_

2

o
N

gt

|

X Linux Unified Host Utilities 0| A X|E|0] Q= A ¥ T2)|0|E E= AT CHS CHS TS THA[off w2t Z[ A
HME MAX|[sl{of gL Ct.

1. 0| A 64H|E Linux Unified Host Utilities 2T E2J|0] I{7|X|E C+2ZE=EL|C}H "NetApp Support AO|E"
SAEO.

2. AmEY)

of H7|XIE EXIZLCH.

"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

®

O] 2X0f MzE 748 dHE AHEsIH of| HEE S2HRE E20|HE
Volumes ONTAP" & "ONTAP& Amazon FSx".

]

T4e = JASLICH "Cloud

SAN SZIE EZHAIL

0] E2I2 NetApp Host Utilities TH7 | X| & MX|g M XAfSS=E MX|ELICL 0] 7|E= LUNZH HBAE t2|st= Ol

=20l &=

'anlun' R E2|E|E M| ZELICE 'anlun' BHEE SAEN OjZEl LUN, Ef% ZZ Sl O|LIA|OIO|H O &2

Yoot ol 2t YEoi| chet =S Hrateti|ct.

o

CHZ ol M=

'show’2t= 'anlun lun show' HEHE A25H0| LUN HEE dtsterL|Ct

# sanlun lun show all

Ol &=
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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-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

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 host15 FCP

120.0g cDOT

data vserver /vol/vol2/lun?2 /dev/sdd  hostlé  FCP

120.0g cDOT

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

120.0g cDOT

=
SAN —‘?'—'?:!% Afﬂ*fﬂ = 3% —_rl“oﬂ ofsl| K| =|0{of LI & MEY = AUSLILE "NetApp &= 2EF HHEEA
A

E" A2 =921 0S, HBA, HBA 9|0 & HBA £E! BIOS, ONTAP HZE 0| X[ E|=X| &tQlgtL|Ct,
CHA|

1. SAN £El LUNS SAE| oj&istL|Ct

2. 02| ZZE A 8T 2 U=X| oIt

RHEL(Red Hat Enterprise Linux) 8.72| % /etc/multipath.conf IF0| L0{OF SFX| T I[f AS FHAHCo=
HAS U= YELICH RHEL 8.72 ONTAP LUNS QIAlStD SHIEA #2[st= o 2ottt RE HFo=R
Aot EL|Ct.

'multipath -II' B2 ALE50]{ ONTAP LUNS| XS =folgt &~ QELICH CFS MM A= ASA 5! H| ASA CHANY|
OHTI =l LUNO|| CHSH ME Ch= A2 £3S H§|Z8h|Ct,

D E SAN ofgj|o] 1A

TE SAN OfZ[0[(ASA) A0 KIZE LUNO| et DE Z27} 24 9 AIsteElLICh 0 21, DE 322 6
IO EHIS S0l H2[BO RN H50| FAELIC

o
CtS Ol= ONTAP LUNO]| CHot SHIE £32 HEAILICH
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https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

(D B2 LUNO|| 2 B2 F2E ALE0HX| DAL, B2t 470 0] B RSHX| g5 LICt. 871 0|49
BEZ Qe AE2|X] HOW7t WHYE o F= ZH|7H 2 5= AS L.

Hl ASA 1A

H| ASA M9 AR @M 227t MZ CIE £ 79| A2 JE0| UY0{Of BL|CE M7t E2 FE2E
Active/OptimizedO|H, O|= OHO2|H|0|E= HEE2{7} MH|AE MS5t= A2 QD|ELICH M 227t H2 E2E
2 AZ0|X|2t CHE HEZEHUM MH|AE|7| 20| X[ MSHe|X| ASLICH X XS X| 2 A2 = X HStEl HZ2E

MEE = gl= B0 AAEE L

o

CtS ofl= 5 7H2| Active/Optimized HZ2t 5 712| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CHt S2HIE
£ 2 EAILIC}

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

@ T LUNO| 2 2 ZAZE ALESHX| OYA|R. Z27} 471 0| A ZR6HX| & LICE 87H 0] A9
BE2Z Qs AE2|X] HOW7t HHYE W F= ZH7F 2 5 ASF LI

Az M

RHEL 8.7 OS= ONTAP LUNZ Q14510 ASA & H| ASA T+ R=0f CHel 2= M of7H HEE SHIZA| XS
MY E ADUELICH Ot 22 HE MYSE ME88tH SAE A4l M52 OS2 A|Hatet £ JUSLIC

£ 2Lt multipath.conf & 2 H22 AlZISE{H TH0| RL0{0F SHX| 2t THE HHE AHESHY &
OHIOIE mA S WHE + ASLICE
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touch /etc/multipath.conf

O] MUS MS Mde wfj CtS Z= MH|AE 255t AJRfoljof & 4= AELCE

# systemctl enable multipathd
# systemctl start multipathd

* Ooff 2 =7te 2R= YlELCkmultipath. conf It - CHE A2 E Sl 22|5HX| gfe2i= EX[IF JAALE
7|

=US Moot 71E 270| gl= BR
* BX| gbi= CIHIO|AE H|QISt2{H 0f Ch2 22 F7MLICt multipath. conf THE.

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

devnode ""“cciss.*"

-

£ WHELICH <Devid> E AESHH wwip M2l TX|2 XS YLICE.

ol
Ol o[ M= ClHIo| ALl WWIDE &It o] Z=I7HtLICt multipath.conf IHY.

a. T+S BYS HEI0] WWIDE HOISHIAIR.

# /lib/udev/scsi _id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0| 7}3}{0F 5h= 2Z SCSI C| A3 LIt

b. & FIFELICt wwiDp O|M EM2|AER /etc/multipath. conf:

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

devnode "“cciss.*"

—

SHAF StOIGHOF BILICH /etc/multipath.conf 7|2 M™E MEH Y £ U= BHA ™ I(ES| 7|24t



LS HFoME Qe @42 E0 ELICt multipathd ONTAP LUNO| CHSH Of7H tH 4

U B4 ZLICE SAE}

CHE S2YH2 LUNO E&E0f L1 o218 07 Ha & StLiet: MEHSE E2 oA LIS StanzasE AHE5H0]

Moo &L|Ct multipath.conf ONTAP LUNO||
Ol MCHE =SR] b2 & USLICE o|2{st 7|22

0 FEo| 2| ofsfE w2t 2 of=|0{0F gLICt.

==

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o =+

Fast_10_FAIL_TMO

npe

Flush_on_last_del.(OFX|2} A& A| Z2{A|
hardware_handlerS ME{StL|C}

=

no_path_retry & MEHSIL|C}

(R =

MEfRtL(Ct

path_checkerE
path_grouping_policy

HZ MEY

polling_intervalL|C}

oz

HZ

Retain_attached_hw_handler £ & X38HA|Q
RR_WEIGHT

AMEXF_FISHH 0|F

Okl

= A

ofl

CHS OldolM = T2 Bl 7| 2ats +Hsts W

S 3| X| 4= path_checker?t no_path_retry2)
0[2{%t 0{7f H+E ClHO|A

HAY = gl= B2 HrS

20
g

(=}
=
2k
HA
A

EE5| ME8E|= mtULct X
NetApp H/E= OS

94O™ ONTAP LUNO|

HEE 2 X 2| = 0{0F SHH,

SegMet SE

oHdd

"2 pg_init_retries 50"
gy

no"

oo

"tur"
"group_by_prio(2&
"MH|A AlIZHO"

5

"ONTAP"

LUN. *

o

nzoln

ofL|R

2y

ELIC} O] A2 'multitpath.conf' IFY2 ONTAP LUNzZt
2 ™MoIgtL|Ct SAEN| O HZ =l CHE SAN AEE|X| T 0]
AENXEZE Q= ONTAP LUNO|| CH3H EH3|

23 4 YL,
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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

}

}
KVM A=A

The AN ARNE e = USLICEH LUNO| 3HO|m{H[O| X of| IHEE[2E 2 KVME

ONTAP Zi2| =7} Zet=l RHEL 8.70ll= Y24 %l 2|7} gL Ct.

ONTAP 7|2t9| Red Hat Enterprise Linux 8.6 A2t A|Q

ONTAP SAN SAE 31 MM S ALE256I0{ ONTAPE CHA S 2 Red Hat Enterprise Linux
8.62 78 = JUASFLICE

Linux Unified Host UtilitiesS A X|&tL|C}

NetApp Linux Unified Host Utilities 2T E|0] TH7|X|= 0| A AF2E 4= JLELICH "NetApp Support AHO|E" 64H|E
.rpm It

NetApp= Linux %E SAE
Linux SAEQ| M *% HES
MHE X5t £ QI E X2l

QUZIEIS MAIR 2B MT HFOIX/T HEA BN WL gALICh RYElS
UALICH RYUZIEIS ALSOIE 22|15 451D NetApp 12 XI2) O] FAfe] 74

I

(s

2

o

= A
94Xl Linux Unified Host Utilities H 0| MX|E|0] Q= AR ¥ T2)|0|E E= AT CHS CHS TS THA[Off w2t £[ A
H{HS X8O ShLiCt

22

1. 0| A 64H|E Linux Unified Host Utilities 2T E%J|0] I{7|X|E C+2ZE=EHL|CH "NetApp Support AFO|E"
SAEQ.

2. 2T EQ0 Ij7|X|S MX|gfL|Ct.
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"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

&LIC} "Cloud

$0

(D) Ol M HIBE 7 SBE AEelo] ol AL S2AP SRHOIASE PUU +
Volumes ONTAP" & "ONTAP& Amazon FSx".

SAN SZIE EZHAIR

0] E2I2 NetApp Host Utilities TH7 | X| & MX|e M AfSS=E MX|ELICL 0] 7|E= LUNZH HBAE #t2|st= Ol

E20| &= "anlun' RE2|E|E MSELICE 'anlun' BES SAE| O{Z =l LUN, Ef ZI2 gl O|L|A|0j|0|E] 22S

destes ol 2t Yol chet =S HratetLct.

ol
CtE o|0f| M= 'show’2F= 'anlun lun show' HEE AF2510] LUN B HEE dietstL|Ct.

# sanlun lun show all

off %l ==:
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 host15 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 FEE
most A
SAN EEIZ A5l = A 40| 2fs K| =|0{0fF SrL|Ct E ALE T 4 UELICH "NetApp 4% 284 IHEE]
E" A2 =921 0S, HBA, HBA T9|0 & HBA £E! BIOS, ONTAP HZF0| X[ E|=X| &tQlgtL|C},
EHA|
1. SAN 2E! LUNS S AEO0| DjZ &L Ct

3. SAN £E! LUNO| oiZE|= ZE0|| Cisl At BIOSOIA SAN 222 HFgiL(Ct

A
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RHEL(Red Hat Enterprise Linux) 8.62| A<, 'letc/multipath.conf Tt 0| =XHsHOf SHX[Pt IIAZ MO =
HAY HRE= YELICH RHEL 8.62 ONTAP LUNS QIAISH D SHIEA| 2t2[st= o] ettt RE HFe=R
Aot ELICE

'multipath -I' BHE AF23510] ONTAP LUNS| MH g gtolst 4 QIALICH CHe A Mojl A= ASA U H| ASA CHAO|
OHZ =l LUNO|| CHEE ME CtE 42 £33 HS gt

D E SAN ofgj|o] 1A

ZE SAN 0f2{0|(ASA) A0 XIZE LUNOY CHst RE Z27} 24 9 AIMsiglLich 1 Aot RS Z2E S
/0 Kile SAlol HalZto @M Hi50] SHAtELICH

ol
CtS Ol= ONTAP LUNO|| CHot SHIE £312 HAILICH

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 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

[- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running

|- 11:0:11:1 sdpt 131:304 active ready running

@ EH LUNO| A2 B2 B2 S AESHA| DHYAIR. BZ27} 471 O] ERSHA| 45 LTt 87 0] &2
BEE Qlol| AEE|K]| I*0H7f WS M 2= EH7F LY &= ASLICEH

Hl ASA 71

HIASA T+d2| 22 24 =217t M2 CHE F 719l 32 OFO0| A0{0F BfLICt LM&R7t =2 F2E=
Active/OptimizedO|0{, O|= OH_'E|71|0|EE HEEE{7t MH[AE MSst= AS Q0[FLLh 24 &=
24 Z=O0|X|2 CHE ZHEEZ0|M MH|AE|7| THZ 0 *I"*EPEIII el X MotE|X| B2 F2=

MEEY =+ gl= 0Tt AHZE L

72 2=
A XSE H2E

Tl

il

o

LIS ofl= S 71| Active/Optimized 222 & 7H2| Active/Non-Optimized ZZ7t /= ONTAP LUNO|| CH$t 2HIE
£35S EAIRL(CE

24



# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

(D) LYLUNII U2 e A2E MBS 0L, Bt 47} ol HRU eiELict ol olyel
S22 ol ABalH| Z0b| SANE ) B2 SA7 24 A ALl

Kb M x

—_o =20

RHEL 8.6 OS= ONTAP LUNZ Q14510 ASA & H| ASA T+ D=0f CHell 2= M of7H HEE SHIZA| XS
HHSIEE ATHU A ELICH

2lIBfLICt multipath.conf CHE A2 HlE2 AIZEfsta{™ IHlo| QIo{of SHX|2t CHs HHEZ AHESHH &I
|E M2 t;' Mt 4 JAELCL

f’.':_ o
omw

touch /etc/multipath.conf

Ol US XMZ LY wl Ct5 = MH|AS 2ot ARk & 4= ASLITH.

# systemctl enable multipathd
# systemctl start multipathd

* Ol 2 ot HRE= UELICk multipath. conf I - CHE B2 E Soff 22[5HK| o3 = HX|7F UALE

7|=E MEelsts 7|1E 30| Gl B8R

* BX| b= CIHIO|AE H|QISt2{H of Ch2 28 F7F&LICt multipath. conf THE.

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

devnode ""cciss.*"

—

£ WHELICH <DevIa> E AHESH wwiD M2l X[ XIS YLICE

o



Of of|oi| M= C|HtO| A9 WWIDE 2HQldt1 of

P

7b2tLCt multipath.conf DM,

£
a. Ot2 EES LA WWIDE 2SI AIL.

# /lib/udev/scsi id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0|| £I3}|0F 5= 22 SCSI C|AAQILCH.

b. £ FI1eL|Ct wwiD O|M S2M2|AER /etc/multipath. conf:

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

devnode "“cciss.*"

—

S e 2HelsioF BILICE /etc/multipath.conf 7|E BEE MYAY 5= U= 2AHA B TrL(E3| 7|22
.l

CH2 HOME 918 242 H0 FLIC multipathd ONTAP LUNO| CHSF Of7H B4 51 i ZHolL|CH S AET}
CH2 SE%*HIQI LUNO| J.;.*"EI01 QA1 0|21k OH7H H % stLizte JHY o E AR oA LES0| StanzasE AHESHK

MO &L|Ct multipath.conf ONTAP LUNO| EE3| ME&|= Tt L|Ct OHX| 2O ™ ONTAP LUNO|

Ol MTHZ ZRHE8HX| 242 4 USLICE 0|28t 7| 2242 NetApp Y/E= OS 2 SYM|2F AFErst ot XX 0| =|0{0f 6HH,

0 Fgko| 23| ofsfE mH2t XY H 2| =|0f0F BhL|Ct,

OH7H tH == MH
detect_prio(AFH ZHX]) o

DEV_Loss_TMO S otoh"

Zof =7 ZA|
Fast_|O_FAIL_TMO 5

ox "2 pg_init_retries 50"
Flush_on_last_del.(ﬂfxl'i.* AR Al SE{A "ol
hardware_handlerE MEHgtL|CH "0"

no_path_retry & MEHSIL|C} tHoI&E
path_checkerE MEfStL|Ct "tur"

path_grouping_policy

A2 M

polling_interval 2 L|C}

26

"group_by_prio(2& 7|=/2A|)"
"MH|A A|ZHO"
5



OH7H gy

oz "ONTAP"
R= LUN. *
Retain_attached_hw_handler & XA of
RR_WEIGHT vzop
AEX_XISHN 0| ofL|2
S U

off

CHS olmoll A = T2 El 7| 23f2 +8sl= WHeE 2
S8HE|X| Q4= path_checker®t no_path_retry2| 2t
HAHE = gl= 22 ol2{et f7 H-E CIHO|A ARHX

EL|Ct. 0] 22 'multitpath.conf IS ONTAP LUNZ}
10| BtL|CE S AE0| OFZ] HZAE CHE SAN AEE|X| I 20|
7t = ONTAP LUNO|| CHelf EE3| +HE 4 UELICE

od

an)

defaults {
path checker readsector0
no path retry fail
}
devices {
device {
vendor "NETAPP "
product "LUN.*"
no path retry queue
path checker tur
}
}
KVM &7H
HE HFE ME3IH KVMFHE 7|8 7t A|AENE 7S £ AFLICH LUNO| 30| I{HEO| X of| DHEE[ 22 KVMS
THot= Ol 2Rt HE A2 glELI

ATl 2H|
ONTAP Z2|A7} T EHEl RHEL 8.60|= 224Xl 2/|7F gisLCt
ONTAPZS2} &7H Red Hat Enterprise Linux 8.5 AI23IAA|Q

ONTAP SAN SAE M MM AF2310] ONTAPZt = Red Hat Enterprise Linux 8.5
fao= fde o+~ AEL|CH

27



Linux Unified Host UtilitiesS A X|&HL|C}

NetApp Linux Unified Host Utilities 2T E 0] THF|X|= 0| A AF2E 4= Q&LICH "NetApp Support AHO|E" 64H|E
rpm IOfY

NetApp2 Linux %E SAE REI|EIE X[ A2 M3 AHTSHK[CH HEA] XS He= QELICHL REEE=
Linux @AEQl A % HASHK| gt5LICH REE|EIE AHESIH 22| M5t NetApp 12 X[ O] HAte| 24
HEHE SFHE X[&gfL|ct.
gestA
S1X Linux Unified Host Utilities H{Z0| AX|=|0] Q= 22 ¥20|E &= MAH$ CFS CHS TS THA(of| w2t £
H™ES AX|SHOF LTt
THA|

1. 0l M 64H|E Linux Unified Host Utilities 2T E 0] I{7|X| S CR2ZEBLICt "NetApp Support AO|E"

SAEOQ.

2. 2T EQ0 Ij7|X| S MX|gL|Ct.

"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

@ O] 2X0f HizE A8 dHE M85t of| HEE 2225 S20|HEE Y £ UELICH "Cloud
Volumes ONTAP" & "ONTAP& Amazon FSx".

SAN E3I2 XA

0] 222 NetApp Host Utilities N7 |X|E MK of XAtS2 2 MAX[ELICt 0| 7|E= LUNZI HBAE #2[st= O
20| &= "anlun' RE2|E|E MSELIC 'anlun' BHES SAEN| DL E LUN, CHEs ZZ 3 O[L|A[M|O|E O &S
MMSHE O] Zest ME| st M2 E ghatstL|Ct

oll

CtS Al M= 'show’2H= "anlun lun show' @S AF23SH0] LUN M EE dtakgtL|Ct

# sanlun lun show all

ofl"| ==:
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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  hostl6é  FCP

120.0g cDOT

data vserver /vol/voll/lunl /dev/sdc host15 FCP

120.0g cDOT

data vserver /vol/vol2/lun?2 /dev/sdd  hostlé  FCP

120.0g cDOT

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

120.0g cDOT

=
SAN —‘?'—'?:!% Afﬂ*fﬂ = 3% —_rl“oﬂ olsl| X[ E[0fof RL|CE & A & USFLIC "NetApp &= 2EE HEZA
A

E" A2 =921 0S, HBA, HBA 9|0 & HBA £E! BIOS, ONTAP HZE 0| X[ E|=X| &tQlgtL|Ct,
CHA|

1. SAN £El LUNS SAE| oj&istL|Ct

2. 02| ZZE A 8T 2 U=X| oIt

RHEL(Red Hat Enterprise Linux) 8.52| A< '/etc/multipath.conf' I} 0| ZXHSHOF SHX|2F IAS PHHOZ HAT
U= ELICH RHEL 8.5 ONTAP LUN; QIAISH SHIEA| #2|dt= o 2%t ZE d¥o= HmUELICH

'multipath -I' S ALE5I0] ONTAP LUNS| &S =telgt o= ASLICE ChZ M0 A= ASA 5! H| ASA CH &0
O E LUNO| CHEH M Z CHs 22 £ S ML

D E SAN ofgj|o] 1A

L= SAN O{Z|0|(ASA) T-Eoil M XIHE LUNO st 2= 27} gy 8 2| Mg O 2ot 2= F2E Sl
I/0 ZAE SAlol Mgt 2 450 SAELICH

off
Ct= o= ONTAP LUNO| gt SHHE £33 BEAILICH
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# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

(D B2 LUNO|| 2 B2 F2E ALE0HX| DAL, B2t 470 0] B RSHX| g5 LICt. 871 0|49
BEZ Qe AE2|X] HOW7t WHYE o F= ZH|7H 2 5= AS L.

Hl ASA 1A

H| ASA M9 AR @M 227t MZ CIE £ 79| A2 JE0| UY0{Of BL|CE M7t E2 FE2E
Active/OptimizedO|H, O|= OHO2|H|0|E= HEE2{7} MH|AE MS5t= A2 QD|ELICH M 227t H2 E2E
2 AZ0|X|2t CHE HEZEHUM MH|AE|7| 20| X[ MSHe|X| ASLICH X XS X| 2 A2 = X HStEl HZ2E

MEE = gl= B0 AAEE L

o

CtS ofl= 5 7H2| Active/Optimized HZ2t 5 712| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CHt S2HIE
£ 2 EAILIC}

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

@ T LUNO| 2 2 ZAZE ALESHX| OYA|R. Z27} 471 0| A ZR6HX| & LICE 87H 0] A9
BE2Z Qs AE2|X] HOW7t HHYE W F= ZH7F 2 5 ASF LI

Az M

RHEL 8.5 OS= ONTAP LUNZ Q14510 ASA & H| ASA T+ R=0f CHel 2= M of7H HEE SHIZA| XS
MYt = ADUEL|CE

£ 2Lt multipath.conf & F2 H22 AlZISI{H TH0| RL0{0F SHX|2t THE HHE ALY &
OHIOIE mA S WHE + ASLICE



touch /etc/multipath.conf

O] MUS MS Mde wfj CtS Z= MH|AE 255t AJRfoljof & 4= AELCE

# systemctl enable multipathd
# systemctl start multipathd

* Ooff 2 =7te 2R= YlELCkmultipath. conf It - CHE A2 E Sl 22|5HX| gfe2i= EX[IF JAALE
7122E MEolst= 7|1E 2Ho| Y= 3R

* BX| gbi= CIHIO|AE H|QISt2{H 0f Ch2 22 F7MLICt multipath. conf THE.

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

devnode ""“cciss.*"

-

£ WHELICH <Devid> E AESHH wwip M2l TX|2 XS YLICE.

ol
Ol o[ M= ClHIo| ALl WWIDE &It o] Z=I7HtLICt multipath.conf IHY.

a. T+S BYS HEI0] WWIDE HOISHIAIR.

# /lib/udev/scsi _id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0| 7}3}{0F 5h= 2Z SCSI C| A3 LIt

b. & FIFELICt wwiDp O|M EM2|AER /etc/multipath. conf:

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

devnode "“cciss.*"

—

&4 2toldoF RLICE /etc/multipath.conf 7|2 BES MEAY = U= 2HAI 2F ot

Ql
=

(58] 7|

=
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LS HFoME Qe @42 E0 ELICt multipathd ONTAP LUNO| CHSH Of7H tH 4

U B4 ZLICE SAE}

CHE S2YH2 LUNO E&E0f L1 o218 07 Ha & StLiet: MEHSE E2 oA LIS StanzasE AHE5H0]

Moo &L|Ct multipath.conf ONTAP LUNO||
Ol MCHE =SR] b2 & USLICE o|2{st 7|22

0 FEo| 2| ofsfE w2t 2 of=|0{0F gLICt.

==

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o =+

Fast_10_FAIL_TMO

npe

Flush_on_last_del.(OFX|2} A& A| Z2{A|
hardware_handlerS ME{StL|C}

=

no_path_retry & MEHSIL|C}

(R =

MEfRtL(Ct

path_checkerE
path_grouping_policy

HZ MEY

polling_intervalL|C}

oz

HZ

Retain_attached_hw_handler £ & X38HA|Q
RR_WEIGHT

AMEXF_FISHH 0|F

Okl

= A

ofl

CHS OldolM = T2 Bl 7| 2ats +Hsts W

S 3| X| 4= path_checker?t no_path_retry2)
0[2{%t 0{7f H+E ClHO|A

HAY = gl= B2 HrS

20
g

(=}
=
2k
HA
A
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EE5| ME8E|= mtULct X
NetApp H/E= OS

94O™ ONTAP LUNO|

HEE 2 X 2| = 0{0F SHH,

SegMet SE

oHdd

"2 pg_init_retries 50"
gy

no"

oo

"tur"
"group_by_prio(2&
"MH|A AlIZHO"

5

"ONTAP"

LUN. *

o

nzoln

ofL|R

2y

ELIC} O] A2 'multitpath.conf' IFY2 ONTAP LUNzZt
2 ™MoIgtL|Ct SAEN| O HZ =l CHE SAN AEE|X| T 0]
AENXEZE Q= ONTAP LUNO|| CH3H EH3|

23 4 YL,



defaults {
path checker readsector0
no path retry fail

devices {

device {
vendor "NETAPP "
product "LUN.*"
no_path retry queue
path checker tur

}

}
KVM A=A

The AN ARNE e = USLICEH LUNO| 3HO|m{H[O| X of| IHEE[2E 2 KVME

ONTAP Zi2|A 7} Zet=l RHEL 8.501= 2%l 2|7} gL Ct.

ONTAPZ} 27 Red Hat Enterprise Linux 8.4 AIE0IMA|L

ONTAP SAN SAE M M3 AFE35I0| ONTAPE L& S Z Red Hat Enterprise Linux
8.48 74e & JUFLICL

Linux Unified Host UtilitiesS A X|StL|C}

NetApp Linux Unified Host Utilities 2T E|0] TH7|X|= 0| A AF2E 4= QLE&LICH "NetApp Support AHO|E" 64H|E
.rpm It

NetApp2 Linux %E.* A
Linux SAEQ M *% HA

E QU2|E|S MX|2 AS MI UWSA| T WEA| XY WRE YSLICH RYEE
SHX| @
MHE X5t £ QI E X2l

= o
S5 LICH R EE|E|S ArESHH 22| S I 5t3 NetApp 124 X[# O] FArS] 719

I

(s

2

o

= A
94Xl Linux Unified Host Utilities H 0| MX|E|0] Q= AR ¥ T2)|0|E E= AT CHS CHS TS THA[Off w2t £[ A
H{HS X8O ShLiCt

22

1. 0| A 64H|E Linux Unified Host Utilities 2T E%J|0] I{7|X|E C+2ZE=EHL|CH "NetApp Support AFO|E"
SAEQ.

2. 2T EQ0 Ij7|X|S MX|gfL|Ct.
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"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

&LIC} "Cloud

$0

(D) Ol M HIBE 7 SBE AEelo] ol AL S2AP SRHOIASE PUU +
Volumes ONTAP" & "ONTAP& Amazon FSx".

SAN SZIE EZHAIR

0] E2I2 NetApp Host Utilities TH7 | X| & MX|e M AfSS=E MX|ELICL 0] 7|E= LUNZH HBAE #t2|st= Ol

E20| &= "anlun' RE2|E|E MSELICE 'anlun' BES SAE| O{Z =l LUN, Ef Z2 gl O|L|A|0j|O|E] 22

destes ol 2t Yol chet =S HratetLct.

ol
CtE o|0f| M= 'show’2F= 'anlun lun show' HEE AF2510] LUN B HEE dietstL|Ct.

# sanlun lun show all

off %l ==:
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 host15 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 FEE
most A
SAN EEIZ A5l = A 40| 2fs K| =|0{0fF SrL|Ct E ALE T 4 UELICH "NetApp 4% 284 IHEE]
E" A2 =921 0S, HBA, HBA T9|0 & HBA £E! BIOS, ONTAP HZF0| X[ E|=X| &tQlgtL|C},
EHA|
1. SAN 2E! LUNS S AEO0| DjZ &L Ct

3. SAN £E! LUNO| oiZE|= ZE0|| Cisl At BIOSOIA SAN 222 HFgiL(Ct

34

(=}
=

A


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://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT

RHEL(Red Hat Enterprise Linux) 8.42| &< 'etc/multipath.conf It 0| ZX{sHOF SHX|2H THY
2= USLICH RHEL 8.4= ONTAP LUNS Ql45t1 SHIZA| #t2[sot= o 22t Z= 8T o= HMAEL|CH

mjo
a2t
ikl
|0
Hu
OrE
oY
et

'multipath -I' S ALE30] ONTAP LUNS| 2T 2 =telet o= JASLICE ChZ M0 A= ASA 5! H| ASA CH& 0
O LUNO| CHiet M E OhS 22 £35S MSHLI.

2= SAN 0{g|o] 71

D= SAN Of2[0](ASA) TN XIFE LUNOH chet 2 227t 24 9 #HstELIch 1 20, 25 222 S
IO B2iS SAloll H2lgrozM H50] sratelLIc

o
CHS o= ONTAP LUNO|| CHot 2HIE £33 2 EASL|CT,

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 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

|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running

|- 11:0:11:1 sdpt 131:304 active ready running

@ THY LUNO| A2 2 B2 S AESHA| OHYAIR. HZ27H 471 o] 2 RSHA| g45LICt. 87 0] &2
BEE Qlol| AE2|X| Fof7t HUYE M B2 EX7F LU & ASLICEH

Hl ASA 1A

H| ASA 49| AR @M 227t MZ CIE F 79| AZ JE0| UY0{OF BLICH M7t =2 HZ2E
Active/OptimizedO|H, O|= O 2| A|O|E= ZHEE2{7} MH|AE H3st= S QO|giL|Ct. @M 227t K2 ZZ2=
2 AZ0|X|2f CHE HEEHUM MH|AE7| IR0 X[ MSte|X| AELICH X XS K| 2 A2 = X HtEl AEE

M8 =+ gl= R0 AFZ L

of

CHS ofl= 5 7H2| Active/Optimized 222t & 71| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CH$t SHIE
E22 EAIEL|CE
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# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

(D) LYLUNII U2 e A2E MBS 0L, Bt 47} ol HRU eiELict ol olyel
S22 ol ABalH| Z0b| SANE ) B2 SA7 24 A ALl

Kb M x

—_o =20

RHEL 8.4 OS= ONTAP LUNZ Q14510 ASA & H| ASA 3+ D=of CHell 2= M o7l HEE SHIZA| K=
MHSIEE Ao EIL|CE

2lIBfLICt multipath.conf CHE A2 OlE2 AIZfst2{™ IHlo| QIo{of SHX|2t CHs HHEZ AHESHH B
|E M2 t;' Mt 4 JAELCL

f’.':_ o
omw

touch /etc/multipath.conf

Ol US XMZ LY wl Ct5 = MH|AS 2ot ARk & 4= ASLITH.

# systemctl enable multipathd
# systemctl start multipathd

* Ol 2 ot HRE= UELICk multipath. conf I - CHE B2 E Soff 22[5HK| o3 = HX|7F UALE

7|=E MEelsts 7|1E 30| Gl B8R

* BX| b= CIHIO|AE H|QISt2{H of Ch2 28 F7F&LICt multipath. conf THE.

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

devnode ""cciss.*"

—

£ WHELICH <DevIa> E AHESH wwiD M2l X[ XIS YLICE

o
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Of of|oi| M= C|HtO| A9 WWIDE 2HQldt1 of

P

7b2tLCt multipath.conf DM,

£
a. Ot2 EES LA WWIDE 2SI AIL.

# /lib/udev/scsi id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0|| £I3}|0F 5= 22 SCSI C|AAQILCH.

b. £ FI1eL|Ct wwiD O|M S2M2|AER /etc/multipath. conf:

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

devnode "“cciss.*"

—

S e 2HelsioF BILICE /etc/multipath.conf 7|E BEE MYAY 5= U= 2AHA B TrL(E3| 7|22
.l

CH2 HOME 918 242 H0 FLIC multipathd ONTAP LUNO| CHSF Of7H B4 51 i ZHolL|CH S AET}
CH2 SE%*HIQI LUNO| J.;.*"EI01 QA1 0|21k OH7H H % stLizte JHY o E AR oA LES0| StanzasE AHESHK

MO &L|Ct multipath.conf ONTAP LUNO| EE3| ME&|= Tt L|Ct OHX| 2O ™ ONTAP LUNO|

Ol MTHZ ZRHE8HX| 242 4 USLICE 0|28t 7| 2242 NetApp Y/E= OS 2 SYM|2F AFErst ot XX 0| =|0{0f 6HH,

0 Fgko| 23| ofsfE mH2t XY H 2| =|0f0F BhL|Ct,

Of7H = M
detect_prio(AFH ZHX]) o
DEV_Loss_TMO S otoh"
o =+ ZA
Fast_IO_FAIL_TMO 5

I X

Flush_on_last_del.(ﬂfxl'i.* AR Al SE{A
hardware_handlerS ME{stL|C}
no_path_retry & ME{BL|C}
path_checkerE ME{BIL|C}
path_grouping_policy

A2 MEY

polling_interval 2 L|C}

"2 pg_init_retries 50"

oy

"o

o1&

"tur"

"group_by_prio(2& 7|Z/2Al)"
"MH[A AZHO"

5

37



OH7H gy

oz "ONTAP"
R= LUN. *
Retain_attached_hw_handler & XA of
RR_WEIGHT vzop
AEX_XISHN 0| ofL|2
S U

off

CHS olmoll A = T2 El 7| 23f2 +8sl= WHeE 2
S8HE|X| Q4= path_checker®t no_path_retry2| 2t
HAHE = gl= 22 ol2{et f7 H-E CIHO|A ARHX

EL|Ct. 0] 22 'multitpath.conf IS ONTAP LUNZ}
10| BtL|CE S AE0| OFZ] HZAE CHE SAN AEE|X| I 20|
7t = ONTAP LUNO|| CHelf EE3| +HE 4 UELICE

od

an)

defaults {
path checker readsector0
no path retry fail
}
devices {
device {
vendor "NETAPP "
product "LUN.*"
no path retry queue
path checker tur
}
}
KVM &7H
HE HFE ME3IH KVMFHE 7|8 7t A|AENE 7S £ AFLICH LUNO| 30| I{HEO| X of| DHEE[ 22 KVMS
THot= Ol 2Rt HE A2 glELI

2 2

ONTAP E2|A7} ZEHE RHEL 8.401= {2l EH|7t SI&LICEH

ONTAPZS2} &7H Red Hat Enterprise Linux 8.32 AI23IAA|Q

ONTAP SAN SAE M MMES AF2310] ONTAPZt &=l Red Hat Enterprise Linux 8.32
jao= fAde o+ AEL|CH
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Linux Unified Host UtilitiesS A X|&HL|C}

NetApp Linux Unified Host Utilities 2 ZE |0 IH7|X|= 0| M AL

S A

=
rpm IOfY
NetApp2 Linux %E. SAE REI|EIE HX[E A2 XM= HESHK|OF gt
Linux 2AESl A % HASHK| gt&LICH KEE|EIE AHEoIH 22| S 7HM
HEHE SFHE X|@gLCt.
st A
SZl Linux Unified Host Utilities HHZ 0| MX|E|{ /= AL & 8|0|
H™ES AX|SHOF LTt

1. 0l| A 64H|E Linux Unified Host Utilities 2T E |0 TI{7|X| 2
SAEQ.

2. 2T EQ0 Ij7|X| S MX|gL|Ct.

"rpm

®

SAN =

o 32

=20 ==
ddst=

o

-ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

O M0 MIZE 74 dEE AFE5Io] of| HZE 22t
Volumes ONTAP" & "ONTAP& Amazon FSx".

g BZSHHA R

CIREE

2 UELICH "NetApp Support AO|E" 64H|E

EAl 2XE 2eE glELL RELEE

M3t NetApp 224 X[l O] #AFS 74

E e S OFS T+ ChS T et 34

ELICH "NetApp Support AIO|E"

E 220[HES F8e = AFLICH "Cloud

NetApp Host Utilities TH7|X| S MXIg of XtSQE MX|ELIC} 0| 7|E& LUNZI HBAS E2[st= o
‘anlun’ FE2|EIE MIELICE 'anlun’ BE2 SAEO| IHEE LUN, CHE 22 2 O[LIAJ0olH &S

O 2ot YEof| et HE S gretet|ct.

CH2 00| A= 'show’2H= "anlun lun show' HHE A26I0] LUN MEE

# sanlun lun show all

ofl"| ==:

—i

ukSHELIC}
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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  hostl6é  FCP

120.0g cDOT

data vserver /vol/voll/lunl /dev/sdc host15 FCP

120.0g cDOT

data vserver /vol/vol2/lun?2 /dev/sdd  hostlé  FCP

120.0g cDOT

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

120.0g cDOT

=
SAN —‘?'—'?:!% Afﬂ*fﬂ = 3% —_rl“oﬂ ofsl| K| =|0{of LI & MEY = AUSLILE "NetApp &= 2EF HHEEA
A

E" A2 =921 0S, HBA, HBA 9|0 & HBA £E! BIOS, ONTAP HZE 0| X[ E|=X| &tQlgtL|Ct,
CHA|

1. SAN £El LUNS SAE| oj&istL|Ct

2. 02| ZZE A 8T 2 U=X| oIt

RHEL(Red Hat Enterprise Linux) 8.32| A< /etc/multipath.conf It 0| QL0{0F S}X|2t MU S AHHOZ HE
LR £ AELICH RHEL 8.32 ONTAP LUNS QA5 SHIZA| 2t2|she o] Zest IE M™MOoZ AHNMUEL

74 St
E
Ct.

0

'multipath -I' BE S ALE5I0] ONTAP LUNS| &S =telgt o= ASLILE ChZ Md0j A= ASA 5! H| ASA CH &0
O E LUNO| CHEH MZ CHs 22 £ S MS LI

D E SAN ofgj|o] 1A

L= SAN O{Z|0|(ASA) THdoll M X|HE LUNO st 2= F27 gy 8l 2| Mg O 2ot 2= F2E Sl
/0 ZAE SAlol Mgt 450 SAELICH

off
Ct= 6= ONTAP LUNO| St SHHE £33 BEAIYLICH
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# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

(D B2 LUNO|| 2 B2 F2E ALE0HX| DAL, B2t 470 0] B RSHX| g5 LICt. 871 0|49
BEZ Qe AE2|X] HOW7t WHYE o F= ZH|7H 2 5= AS L.

Hl ASA 1A

H| ASA M9 AR @M 227t MZ CIE £ 79| A2 JE0| UY0{Of BL|CE M7t E2 FE2E
Active/OptimizedO|H, O|= OHO2|H|0|E= HEE2{7} MH|AE MS5t= A2 QD|ELICH M 227t H2 E2E
2 AZ0|X|2t CHE HEZEHUM MH|AE|7| 20| X[ MSHe|X| ASLICH X XS X| 2 A2 = X HStEl HZ2E

MEE = gl= B0 AAEE L

o

CtS ofl= 5 7H2| Active/Optimized HZ2t 5 712| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CHt S2HIE
£ 2 EAILIC}

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

@ T LUNO| 2 2 ZAZE ALESHX| OYA|R. Z27} 471 0| A ZR6HX| & LICE 87H 0] A9
BE2Z Qs AE2|X] HOW7t HHYE W F= ZH7F 2 5 ASF LI

Az M

RHEL 8.3 OS= ONTAP LUNS Q14510 ASA & H| ASA T+ R=0f CHel 2= M oj7H HEE SHIZA| XS
MY 8 ADULZ| R ESLICE

2IBfLICt multipath.conf CHES AZE HIE2 AIZfsta{™ IHlo| QLo{0f SHX|2 CHs HHEZ AHEsHH B
|E oS MME 4~ QIELICE

f’.':_ o
o
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touch /etc/multipath.conf

O] MUS MS Mde wfj CtS Z= MH|AE 255t AJRfoljof & 4= AELCE

# systemctl enable multipathd
# systemctl start multipathd

* Ooff 2 =7te 2R= YlELCkmultipath. conf It - CHE A2 E Sl 22|5HX| gfe2i= EX[IF JAALE
7|

=US Moot 71E 270| gl= BR
* BX| gbi= CIHIO|AE H|QISt2{H 0f Ch2 22 F7MLICt multipath. conf THE.

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

devnode ""“cciss.*"

-

£ WHELICH <Devid> E AESHH wwip M2l TX|2 XS YLICE.

ol
Ol o[ M= ClHIo| ALl WWIDE &It o] Z=I7HtLICt multipath.conf IHY.

a. T+S BYS HEI0] WWIDE HOISHIAIR.

# /lib/udev/scsi _id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0| 7}3}{0F 5h= 2Z SCSI C| A3 LIt

b. & FIFELICt wwiDp O|M EM2|AER /etc/multipath. conf:

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

devnode "“cciss.*"

—

SHAF StOIGHOF BILICH /etc/multipath.conf 7|2 M™E MEH Y £ U= BHA ™ I(ES| 7|24t



O HoM = 91" @45 20 SLICt multipathd ONTAP LUNO]| CHEE Of7H (4= 5! E= ZIQILICE S AETL
CHE S2YH2 LUNO E&E0f L1 o218 07 Ha & StLiet: MEHSE E2 oA LIS StanzasE AHE5H0]

Moo &L|Ct multipath.conf ONTAP LUNO||
Ol MCHE =SR] b2 & USLICE o|2{st 7|22

- HA'LC

0 FEo| 2| ofsfE w2t 2 of=|0{0F gLICt.

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

ol 57

Fast_10_FAIL_TMO

npe

Flush_on_last_del.(OFX[2F AP A| E2{A|
hardware_handlerS ME{StL|C}
no_path_retry & ME{BIL|C}
path_checkerS ME{BIL|C}
path_grouping_policy

A2 MEd

polling_intervalL|C}

oz

M=

Retain_attached_hw_handler £ & X38HA|Q
RR_WEIGHT

AMEXF_FISHH 0|F

Okl

= A

o

Lt ARl M= MFolEl 7|=2tE +Hots EY

S 2HE|X| @F= path_checker?t no_path_retry

o
H7E 4 gl A< 0|23t 0j7 H2S ClbtolA

Eds| M2E|= mpQL|Ct 2= X| kO™ ONTAP LUNO|
NetApp Y/E= OS 22 M|t AEret ufTt R 9| =|0{O0f 5HH,

"2 pg_init_retries 50"
oy

"o

Cho|&

"tur"
"group_by_prio(2& 7|Z&/2Al)"
"MH[A AZHO"

5

"ONTAP"

LUN. *

o

nzoyn

ofL|R

2y

ELIC} O] A2 'multitpath.conf' IFY2 ONTAP LUNzZt
40| BtL|Ct SAEQ| OfA] HZAEZI CHE SAN AEZ|X| THE0]|
Xt7F U= ONTAP LUNO]| CHlf EHB| £-E 4= UELICE.
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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

}

}
KVM A=A

The AN ARNE e = USLICEH LUNO| 3HO|m{H[O| X of| IHEE[2E 2 KVME

ONTAP Zi2| =7} Zet=l RHEL 8.30ll= 2%l 2|7} gL Ct.

ONTAPZ} 27 Red Hat Enterprise Linux 8.22 AIE3IMA|2

ONTAP SAN SAE 1M M™ZS AL2310{ ONTAPZI = Red Hat Enterprise Linux 8.2
EtAo= Mg = JAELICL

Linux Unified Host UtilitiesS A X|&tL|C}

NetApp Linux Unified Host Utilities 2T E|0] TH7|X|= 0| A AF2E 4= QJLE&LICH "NetApp Support AHO|E" 64H|E
.rpm It

NetApp2 Linux %E.* A
Linux SAEQ M *% HA

E QU2|E|S MX|2 AS MI UWSA| T WEA| XY WRE YSLICH RYEE
SHX| @
MHE X5t £ QI E X2l

= o
S5 LICH R EE|E|S ArESHH 22| S I 5t3 NetApp 124 X[# O] FArS] 719

I

(s

2

o

= A
94Xl Linux Unified Host Utilities H 0| MX|E|0] Q= AR ¥ T2)|0|E E= AT CHS CHS TS THA[Off w2t £[ A
H{HS X8O ShLiCt

22

1. 0| A 64H|E Linux Unified Host Utilities 2T E%J|0] I{7|X|E C+2ZE=EHL|CH "NetApp Support AFO|E"
SAEQ.

2. 2T EQ0 Ij7|X|S MX|gfL|Ct.
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"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

SAN E3I2 HXSHAL

0| £2l2 NetApp Host Utilities TH7|X| & HX|& o} At 2 MX|EL|CE 0] 7|E= LUNZ} HBAE Zt2|ste= o
E20| = 'anlun' SEZ|EIE HZELICE 'anlun' HEH2 SAEOf| OHZEl LUN, CtE ZZ S O|L|A|M|O|E] O182
MMshe O 2t B2 st MEE ghatph|C},

o
CtS M= 'show’2F= "anlun lun show' @S AF23SH0] LUN M EE dtatgtL|Ct

# sanlun lun show all

of|®| Z=:
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? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun? /dev/sde hostl5 FCP

120.0g cDOT

SAN £&
uas A
SAN $%'% Arﬂ*ra £ 42 ?**Oﬂ ofsH X|Y=|0{of FLICt & AFSE 2 YELICH NetApp = 284 HERA
E" M8 21 0S, HBA, HBA H4|0] & HBA H&! BIOS, ONTAP T 0| X|¢=|=X| &olgtL|Ct.
CHA|
1. SAN 22 LUNZ SAEO| ojZaL|Ct

3. SAN EE! LUNO| jZl5|= T Eo| Cidl M BIOSO|A SAN EEIS MXSH|C},

HBA BIOSE &dstot=s S CHe XiMeh LHE2 SSAE 2B AME HZSHHA2.


https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=96167;&solution=236&isHWU&src=IMT

CHs =2

RHEL(Red Hat Enterprise Linux) 8.22| AL /etc/multipath.conf IFU0| QO{OF SFX|TH MUS AHXO =2
HAY L= UELICH RHEL 8.2= ONTAP LUNS QIAISHT SHIEA| 2t2|sh= o] Zest ZE MFo=
AmAELICE

'multipath -II' BHZ AL ONTAP LUNS| HH™ S =tolah & QEL|CEH CHS MIM0j|A = ASA 2 H| ASA CHAHf|
O = LUNO|| CHet ME s 22 £HE MSgLCt

2= SAN 0{2j[o] 74

= SAN 0{2{|0[(ASA) F+HOlM XIFE LUNO et 2= 27t 2 3! 2[AMsHELICh O 2ot 2= 225 Sl
/0 ZAS SAol ME|egte 2 d50] FAELICL

TH= o

off
CHZ o= ONTAP LUNO|| Chist SHHE S3 S EAIRLIC.

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 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

|- 11:0:7:1 sdfi 130:64 active ready running
= 113@s9sl sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
[- 11:0:11:1 sdpt 131:304 active ready running

@ T LUNOI L B2 ZE2E ALESHK| OHYA|R. 227471 0| & HR3IX| o&LICE 87H 0] A9

AZZ ol AEZ|X| xroH7r SiMHS o) ZZ 2H|7F e 4 QUELICEH
H| ASA 714
H| ASA 7142| 22 M =27t M2 CIE F 7He| ZE 1F50| U0{0f BILICt M2t =2 2=
Active/OptimizedO|H, O|= OH"EIHIOIEt HEE2{7t MHIAE MSste WS Q0IYLICE @M £27t *2 2=
g ZZ0|X|2t CHE HEE2{0f| A MH[AE|7| ThE0 *II*safEIXI ASLICH XM= X| b2 ZE2= X XotE HEE

Mﬂ%* T gl 302 ArSE LI

o

CtE ofl= & 7H9| Active/Optimized Z 22t & 7H2| Active/Non-Optimized ZZ7t 1= ONTAP LUNO|| Cet SHIE
xaiS FA|SH|C}.
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# multipath -11

3600a098038303634722b4d59646c4436 dm-28 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

| |- 16:0:6:35 sdwb 69:624 active ready running

| |- 16:0:5:35 sdun 66:752 active ready running

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

|- 15:0:0:35 sdaj 66:48 active ready running

|- 15:0:1:35 sdbx 68:176 active ready running

@ CHY LUNO|| {2 B2 ZE2E AF8SHR| ORYAIR. 22Tt 470 0| & HRstX| gb&LICt. 871 0| A9
ZEE QI AEE[X] Jt*0H7f UUAS I 22 ZHIIF LA = AGLIC
A 4

RHEL 8.2 OS= ONTAP LUNZ 2IAIStH 2 E 4 D7 H-E SHIEA| MY E AT E|A}SLICE

£ 2Lt multipath.conf UHE F2 H2S AlZISI2{H TH0| RA0{0F SHX|2H CHE HHE ALESHY &
OHIO|E mtA S WHY + ASLICE

# systemctl enable multipathd
# systemctl start multipathd

bal
I
I
N
9'I_-
H
20
rir
gQ

|
|23t2 XFlsts 7IZ MFo| gl B2

o
* 2IX| gH= CIHIO|AZ H|QI8HE{H of| OIS L2S FIIELIC multipath. conf I,

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

—

£ WAHELICH <DevId> & AHESH wwiD M2l K|S 2XISYLICE

o
Of oflofl M= ClHto[AS] WWIDE &Qlsta off =7tEfLICt multipath.conf OHE.

LIt multipath.conf It - LS HZE St 22[SHXA| g8 = FX([7F AAHL
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# /lib/udev/scsi _id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0| 7}3l{0F 5h= 2Z SCSI C| A3 LIt

b. & FIFELICt wwip O|M EME|AEZ /etc/multipath. conf:

blacklist {

wwid

360030057024d0730239134810c0cb833

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

devnode "“hdl[a-z]"

devnode "“cciss.*"

(-

2 A 2OISOF BLICH /ete/multipath.conf 7|2 A™E MEY £ U= 2l HA| HH mtd(E3| 7|28k
MMl 2)
1 - A O

O BoM = 91" @45 20 FLICk multipathd ONTAP LUNO]| CHeE Of7H (4 5! E= ZIQILICE S AETL
CHE SEYAI2 LUNO| F&E|0f /11 of={et oi7 tHa & otLtete JHF2E B2 oM LS| StanzasE AHE0H0]
HoloF ZLICt multipath.conf ONTAP LUNO| SE€3| HE&|= THAUL|CE K| 2™ ONTAP LUNO|

&= XS] 82 4= ASLICE Ol2{et 7

|EJI-2

— HA'—

NetApp S/ OS S5 2 M2 & EE w2k X 2| =|0{of 5HH,

0 BE0| 2tM3| ofsE mTk XX 2| =|ofof BhL|Ct.

Oi7H H2 M
detect_prio(AFE ZX|) of
DEV_Loss_TMO "SI
o S+ ZA
Fast_IO_FAIL_TMO 5

o "2 pg_init_retries 50"
Flush_on_last_del.(OFX[2F AP A| E2{A| "ol
hardware_handlerS ME{BtL|Ct "0"
no_path_retry S MEHSIL|C} CHo 1
path_checkerS MEHStL|C} “tur"

path_grouping_policy

"group_by prio(2& 7|&/Al)"

2 ME "MH|A AIZEO"
polling_interval2{L|Ct 5
oz "ONTAP"
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OH7H 4 ks

M= LUN. *
Retain_attached_hw_handler & &ZXsIMA|2 o
RR_WEIGHT -
AHEX_XISHN 0|5 ofL|2
S= A S
ofl

CHS oid[of| M= P El 7|22 +85t= WHE B0 FL|CE 0] Z 2 'multitpath.conf' IFY2 ONTAP LUNZt
S2HE|X| Q4= path_checker®t no_path_retry2| 242 M| gfL|Ct. g*Eoﬂ Of=l 75'5._| EfE SAN AEZ|X| mfZ20|

HHE 4 gis AL 0[213t 0i7H S ClHto|A ASHK} Q1= ONTAP LUNOH CHaH S#3| 288 4 ALt
defaults {
path checker readsector(
no path retry fail

devices {

device {
vendor "NETAPP "
product "LUN.*"
no _path retry queue
path checker tur
}
}
KVM A X
HE MHS ALRSI0 KVM(FH'E 7|8t 7hAF A|ABNE LASH 4 QIALICEH LUNO| SHO|I{HIO| X0l OjZE| 2 2 KVME
T o= Ol 2Rt HE A2 gL

oefzl 2H
ONTAP Z2|=2| RHEL 8.20{|= &2{Zl 2|7t gi&LICE.

ONTAPZ} 27 Red Hat Enterprise Linux 8.12 AIESIMA|L

ONTAP SAN S AE 1 d™Z A6 ONTAPZI = Red Hat Enterprise Linux 8.12
oz Mg = JUSLICH

Linux Unified Host UtilitiesS A X|&HL|C}
NetApp Linux Unified Host Utilities 2T E 0] I{7|X|= Ol M AFRE 4= JAESLICH "NetApp Support AFO|E" 64H|E

rpm IOfY
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NetApp2 Linux S8 2AE REE|EIE X AS X5 AToX| 2 2EA| 2X[g ERE flgLth REEEl=s
Linux @ AEQ| HHS HEFSIX| pI5LILE REEEIS AHESHH 22| S 71 M5t3] NetApp 124 X|# O] FArS] 719
HEE Y = UATE X[ AL

oot A
S1Xf Linux Unified Host Utilities H{Z0| AX|=|0] Q= 22 F20|E = M OS2 CHS TS ThA(of| what £ 4
K-S AX[SHOF 2L(Ct.
CHA|
1. 0| A 64H|E Linux Unified Host Utilities 2T E2J|0] I{7|X|E C+2ZE=EHL|C}H "NetApp Support AO|E"

SAEQ.

2. 2T EL0] Ij7|X|E EXISLCE

"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

@ O| M0 MZE 4 dHE ARSI of| HAEl 22t2E S20|HEE F48Y £ UELICt "Cloud
Volumes ONTAP" & "ONTAPE Amazon FSx".

SAN E3|2 XA

0| EZ!2 NetApp Host Utilities 7| X|E X mf XIS = AX|ELICt 0] 7|E= LUNZH HBAE #t2|5tH= |

E20| &= "anlun' RE2|E|E MSELICE 'anlun' BES SAE| O{Z =l LUN, Ef ZZ 9 O[L|A|0fI0|]E &2
MMshe O 2ot MEof| st HEE ghatetL|Ct

ol
Ct2 o|0f| M= 'show’2H= 'anlun lun show' HEE AF2510] LUN B HEE diatstL|Ct

# sanlun lun show all

Oof| x| ==:
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  hostl6é  FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sde hostl5 FCP

120.0g cDOT
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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
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https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html

=
SAN £EIE ArBsiaii 22 240l oloh TASIO0F BLICH 8 BT + UBLIL Netnpp L 284 =2l
A

E" A2 =921 0S, HBA, HBA T|0 & HBA £E! BIOS, ONTAP HZE 0| X[ E|=X| &tQlgtL|Ct,
EHA|

1. SAN £El LUNS SAE| ojzistL|Ct

2. o2 ZRE M2 £ JY=X| olstLct

3. SAN £E! LUNO| oiZ = ZE0|| Cisl At BIOSOIA SAN 228 HFgiL|Ct

RHEL(Red Hat Enterprise Linux) 8.12] Z< /etc/multipath.conf It 0| QL0{of 8tX|D MU S FHHOZ HAT
L= SLICH RHEL 8.12 ONTAP LUNE QIAlstn 2HIZA| 22|8h= o] 2Rt BE MY oz AN gLt

'multipath -I' BE S AFE510{ ONTAP LUNS| &S =ele o~ JUSLICE CFS MM0j| M= ASA 2 H| ASA CHAHO|
DR El LUNO| CHet ME CHE 22 &3 2 HSELICH

HE SAN ofgj|o] 1A

= SAN 0{2{|0|(ASA) FHOlM XIFE LUNO| et 2= 27 2y 3! 2[AstELICh O 2at 2= Z2E Sl
110 ZtEE SAlol M2 =M H50] eratELCt.

off
CHZ o= ONTAP LUNO|| Chist SHIE 23S HEAIFLIC

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 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

[- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running

|- 11:0:11:1 sdpt 131:304 active ready running

@ T LUNO|| 2 32 Z2E AFE5HX| OHUA|R. ZE71 471 0|4 HRoHX| of&L|Ct 871 O] A<
HZZ ol AEZ|X| I+0H7} NSNS f A2 2X|7F YME 4 JASLICE,
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Hl ASA 1A

H| ASA 71d2| 22 @M &2[7t ME CHE F 71e 42 JF0| °'010F gLCh U&7 22 EE2E
Active/OptimizedO|H, 0| = OH_'E|71|0|EL_ HEEZ|7t MHIAE HSdH= AS Qo[gL|Ch M =917t X2 =2
g ZE20|X|2t CHE HEE2{0f| A MH[AE|7| ThZ20 jt|7515£f5|7(| ELICH 2MEX| 2 BEE

— ——=

Af%%* T = 302 ArSE LI

o

CtE ofl= & 7H9| Active/Optimized ZZ2t & 7H2| Active/Non-Optimized ZZ7t 1= ONTAP LUNO|| CHet SHIE
xaiS FA|SHL|C}.

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=10G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
|-+- policy='service-time 0' prio=50 status=active
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

(D THY LUNO| A2 2 B2 S AMESHX| DHUAIL. HZ27H 471 O] 2 RSHA| 4&LICt. 87 0] &2
B2Z Qo AE2|X| Fof7t HHYE M B2 EX7F LU & ASLICEH

SESREES
RHEL 8.1 OS= ONTAP LUNZ QIAl5t0] ASA 2 H| ASA 714 2 50f CHslf 2= 7o 07 HEE SHIEA K&

8.
HESI= 5 HoAELC)

£ 2Lt multipath.conf OHE 2 H2S AIZISI2{H THA0| RA0{0F SHX|2H CHE HHE AHESHH B
fo

| IS WY 4 YBLICH

=

touch /etc/multipath.conf

Ol S XNZ I mf LIS = MH[AE Edatdt

£l
>
bl
g
°
ot
1
30
o
I
=l

# systemctl enable multipathd
# systemctl start multipathd

* off X7 £7t% R YLIC multipath. conf I - CHE RS S8 22[3tx| or0ais BX|7} Lt
7|k MEolsts 71E MHO| gl A9
+ %] 9t CIHIO|AZ HIQISH2{H O T+ 28 AT multipath. conf T,
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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.*"

(-

£ uHEL|CE <DevId> E AFRSH wwip Mg HX|Q 2XIEIL|CE.

ol
Ol o[ M= ClHIo| A Sl WWIDE &tQIstd o] Z=IHtLICt multipath.conf IHY.

o
n
dlo

HHS A WWIDE EQlsHiAR.

# /lib/udev/scsi _id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0| 7}3}{0F 5h= 2Z SCSI C| A3 YLt

b. £ &ItELICt wwID O|M EE|AER /etc/multipath.conf:

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

devnode "“cciss.*"

—

FAL B}

dofl U

ok
ro
ot

HOF RfLICt /etc/multipath.conf 7|2 ™S HHOY £ = BHA ™ I(ES| 7|24t

0

2z 1jo
rx
ojo

)

CHS HEOlME 18 248 B0 LT multipathd ONTAP LUNOI| CHEE Of7H 84 81 T4 ZHQIL|CH SAETL
CHE S2A2l LUNO| F&5E0] QL1 of2{et 07 M4 F StLi2te MEeE 32 of| M LHE0l| StanzasE A&
+HoOF EL|Ct multipath.conf ONTAP LUNO| EE3| ME&|= Tt L|Ct OEHX| O™ ONTAP LUNO|

Ol MTHZ ZHSSHR| 2 4 USLICE 0|23t 7| 222 NetApp H/E= OS 22U ML AFErst ot XX 9| =|0{0f SHH,
1 Fgko| 23| ofsE it X 2| =|0foF ShL|LC.

Of7H = M
detect_prio(AFH ZX]) o
DEV_Loss_TMO "EotCh"
o S+ ZA
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OH7H i
Fast_|O_FAIL_TMO
I| 4

Flush_on_last_del.(OFX|2F AMR|| A|

hardware_handlerS ME{EIL|C}

no_path_retry & MEHSIL|C}
path_checkerS ME{BIL|C}

path_grouping_policy

243

5

"2 pg_init_retries 50"
SAl "of|"

o

tio1E

"tur"

dAE 7I1EEA)"

"group_by_prio(

ZE MEd "AMH[A AIZEO"
polling_intervalL|C} S

oz "ONTAP"
= LUN. *
Retain_attached_hw_handler & XA o
RR_WEIGHT -
AHEX_XISHH 0| ofL|2

S= A S

o

El'o 0=I|X'||0{|A-|'— IHI‘|0|EI 7|E?I-O Ax-{ol_l_
S| X| et path_checker®t no_path_retry
A =+ ele B ol=2{%t ofH

defaults {
path checker
no path retry

devices {
device {
vendor
product
no path retry
path checker

KVM &%

HE B0 ELICE 0| 22 'mult|tpath conf I+YES ONTAP LUNZ}
I w2 ™olghL|ct. z*EOH OF&| ﬁ’e"i._l CtE SAN AE2|X| {20
HEE Iiltlfol ABHXEIL Q= ONTAP LUNO| CHoll EEH3| =8 & AUESLICE
readsector(
fail
"NETAPP "
"LUN. *"
queue
tur

|9t JHA A|ARNE AT 4= QIELICH LUNO| 0| IHHIO| X{of| B E| 2 2 KVMS



2T 22X

HO

ONTAPZ} L &t=l RHEL 8.1 ZZ|A0|= Ct2nt 42

NetApp HI ID
"1275843)2 EZSHHAIL"

M=

AE2[X| HELH

8.10M HE ST

+ Qe

2T EH/IE ASLIC.

A B

QLogic QLE2672 16GB
FC HBAS At3t= Red
Hat Enterprise Linux

of &

et

EE

QLogic QLE2672
FC(Fibre Channel)
HBA(ZAE HA O{RHE)7}
= Red Hat Enterprise
Linux 8.1 7{'20{| A
AERX| MY e
S0l 7 STHo| Zld £
USLICH H'Eo| STH=[H
Red Hat Enterprise Linux
8.10| M &0
ofZ2[#[o|M0| ZTHEIL|C
kdump H[F{L|Z0|
2dstEl 39 7 BH2
Ivar/crash/ C|HEE|0]| U=
vmcore IS MM efL|C}
vmcore IS HALSHO
STHRQIS ol
A&LICE QLogic
QLE2672 HBAO[HIEE
AESH AEZ|X| HYLH=
"kmem_cache_alloc+131"
DEN ¢S FLICE HE
STt 2 "[exception
RIP:kmem_cache_alloc+1
31]" 2XIE2 30} vmcore
oHAo A O[HIEE &2 =
J}ELICH ZAE OSE
MEESt D 2F HHE
SAELICL M OIS S8
D= MS CEA] A[RFELICH

Bugzilla IDR/L|C}

"1760819)5 A ESHAAIQ"
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275843
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275843
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275843
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275843
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275843
https://bugzilla.redhat.com/show_bug.cgi?id=1760819
https://bugzilla.redhat.com/show_bug.cgi?id=1760819
https://bugzilla.redhat.com/show_bug.cgi?id=1760819
https://bugzilla.redhat.com/show_bug.cgi?id=1760819
https://bugzilla.redhat.com/show_bug.cgi?id=1760819

NetApp H 1 ID H= MY Bugzilla IDRL|Ct

"1275838)2 HZESIAAQ" AER|K| HYUQH & E 74 ST Qlogic "1744082"

QLogic QLE2742 32Gb QLE2742 FC(Fibre

FC HBAZI &%tEl Red Hat Channel) HBA(ZAE HA

Enterprise Linux 8.10|A]  O{HE{)7} = Red Hat

79 STHo| HMetL(Ct Enterprise Linux 8.1
HEM AER|X| I 2H
e F0i| LetL(CE
71'90| Z¢H=|™ Red Hat
Enterprise Linux 8.10]|
THEE =0 O Z2|AH|0| M 0|
S THEILICE kdump
LI Z0| 2d3tE H2
7'd ST /var/crash/
CIAME2|0| /L= vmceore
oA S W-detL|Ct vmcore
oA S 2elst 2
STho| dlolg mafet
A&LICE QLogic
QLE2742 HBAO|HIEE
A8t AEE|X| HYH =
"kmem_cache_alloc+131"
DEN F¢S ELICE HE
ST 2 "[exception
RIP:kmem_cache_alloc+1
31]" XIS 2 &0l vmcore
oA M O[HIEE &2 =
UELICE SAE OSE
MHEEstD 2F HHE
SAELICEL M OZ S8
T2 OMES CHA
INES =S

"1266250" iSCSI SAN LUNO|| Red iISCSI SAN LUN C}& d2  "1758504"
Hat Enterprise Linux 8.12 X X|0]| Red Hat Enterprise
MX|st= S0t oj2] 220 Linux 8.12 AX|st=
23018 4= gELICE Sotofl= o] FZ20
23018t 4 QELICEH OHE
ZZ iSCSI &HX[of Mx|g
> QloHCHE E=2
MH|AZ} SAN &
KoM M st K|
or&L|Ct

ONTAPS2} &7 Red Hat Enterprise Linux 8.0 AIE3IAA|Q

ONTAP SAN S AE M H™HZ A3 ONTAPE LA © 2 Red Hat Enterprise Linux
8.02 7+4e & JUSLICL
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275838
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275838
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275838
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275838
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1275838
https://bugzilla.redhat.com/show_bug.cgi?id=1744082
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1266250
https://bugzilla.redhat.com/show_bug.cgi?id=1758504

Linux Unified Host UtilitiesS A X|&HL|C}

NetApp Linux Unified Host Utilities 2 ZE |0 IH7|X|= 0| M AL

S A

=
rpm IOfY
NetApp2 Linux %E. SAE REI|EIE HX[E A2 XM= HESHK|OF gt
Linux 2AESl A % HASHK| gt&LICH KEE|EIE AHEoIH 22| S 7HM
HEHE SFHE X|@gLCt.
st A
SZl Linux Unified Host Utilities HHZ 0| MX|E|{ /= AL & 8|0|
H™ES AX|SHOF LTt

1. 0l| A 64H|E Linux Unified Host Utilities 2T E |0 TI{7|X| 2
SAEQ.

2. 2T EQ0 Ij7|X| S MX|gL|Ct.

"rpm

®

SAN =

o 32

=20 ==
ddst=

o

-ivh NetApp_linux_unified_host_utilities-7-1.x86_64"

O M0 MIZE 74 dEE AFE5Io] of| HZE 22t
Volumes ONTAP" & "ONTAP& Amazon FSx".

g BZSHHA R

CIREE

2 UELICH "NetApp Support AO|E" 64H|E

EAl 2XE 2eE glELL RELEE

M3t NetApp 224 X[l O] #AFS 74

E e S OFS T+ ChS T et 34

ELICH "NetApp Support AIO|E"

E 220[HES F8e = AFLICH "Cloud

NetApp Host Utilities TH7|X| S MXIg of XtSQE MX|ELIC} 0| 7|E& LUNZI HBAS E2[st= o
‘anlun’ FE2|EIE MIELICE 'anlun’ BE2 SAEO| IHEE LUN, CHE 22 2 O[LIAJ0olH &S

O 2ot YEof| et HE S gretet|ct.

CH2 00| A= 'show’2H= "anlun lun show' HHE A26I0] LUN MEE

# sanlun lun show all

ofl"| ==:

—i

ukSHELIC}
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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-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

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 host15 FCP

120.0g cDOT

data vserver /vol/vol2/lun?2 /dev/sdd  hostlé  FCP

120.0g cDOT

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

120.0g cDOT

=
SAN —‘?'—'?:!% Afﬂ*fﬂ = 3% —_rl“oﬂ ofsl| K| =|0{of LI & MEY = AUSLILE "NetApp &= 2EF HHEEA
A

E" A2 =921 0S, HBA, HBA 9|0 & HBA £E! BIOS, ONTAP HZE 0| X[ E|=X| &tQlgtL|Ct,
CHA|

1. SAN £El LUNS SAE| oj&istL|Ct

2. 02| ZZE A 8T 2 U=X| oIt

RHEL(Red Hat Enterprise Linux) 8.02| A< /etc/multipath.conf It 0| QL0{OF S}X|2t MU S AHHOZ HA
LR £ AELICH RHEL 8.02 ONTAP LUNS QA5 SHIZA| #t2|she o Zest IE M™HOoZ AHIMUEL

74 St
E
Ct.

0

'multipath -I' BE S ALE5I0] ONTAP LUNS| &S =telgt o= ASLILE ChZ Md0j A= ASA 5! H| ASA CH &0
O E LUNO| CHEH MZ CHs 22 £ S MS LI

D E SAN ofgj|o] 1A

L= SAN O{Z|0|(ASA) THdoll M X|HE LUNO st 2= F27 gy 8l 2| Mg O 2ot 2= F2E Sl
/0 ZAE SAlol Mgt 450 SAELICH

off
Ct= 6= ONTAP LUNO| St SHHE £33 BEAIYLICH
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https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91241;&solution=236&isHWU&src=IMT

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
[- 11:0:7:1 sdfi 130:64 active ready running
[- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

(D B2 LUNO|| 2 B2 F2E ALE0HX| DAL, B2t 470 0] B RSHX| g5 LICt. 871 0|49
BEZ Qe AE2|X] HOW7t WHYE o F= ZH|7H 2 5= AS L.

Hl ASA 1A

H| ASA M9 AR @M 227t MZ CIE £ 79| A2 JE0| UY0{Of BL|CE M7t E2 FE2E
Active/OptimizedO|H, O|= OHO2|H|0|E= HEE2{7} MH|AE MS5t= A2 QD|ELICH M 227t H2 E2E
2 AZ0|X|2t CHE HEZEHUM MH|AE|7| 20| X[ MSHe|X| ASLICH X XS X| 2 A2 = X HStEl HZ2E

MEE = gl= B0 AAEE L

o

CtS ofl= 5 7H2| Active/Optimized HZ2t 5 712| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CHt S2HIE
£ 2 EAILIC}

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 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
|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

T2 LUNO|| 2 B2 F2E ALESHX| DAL, B2t 470 0| B RSHK| G5 LICt. 871 0|49
BEZ Qe 2AE2|X] HOW7t HHYE W F= ZH|7H 2T 5= ASLIC.

©

TESREES

RHEL 8.0 OS= ONTAP LUNS QIAI5t0{ ASA & H| ASA 1A R0 CHoll R E A Of7H HEE SHIEA| XI5
HHSIEE AT EIL|CE

o MU

2IRtLICt multipath.conf L& HZ HIEZS AR5t H Dt 0] QLO{0F SHX| 2 CtZ HES AHESH0] Bl
|E oS dae = ASLICE

=R
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touch /etc/multipath.conf

O| AUS MZ HEY wl CtE = MH|AS Egotstin AZEHO0F & 4= ASLILH.

# systemctl enable multipathd
# systemctl start multipathd

* Off X A7} BRE QLT nultipath.conf T - 15 Z2S Soi 2SR Qe FXI7} AL
7123k MFlsts 71Z HHO| gl FP
* K| i CIHIOIAS HIQIS2{H o T+ 222 FIFBLICk multipath. cont T2

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

—

£ WHELIC <DevId> E AHESI wwiD MLIY X2 EXtEYLCt.

off
O oflof M= ClHtO[A2] WWIDE 215t 1 Off =7hLICt multipath. conf TH.

o
in
glo
OE

g HAHSI WWIDE &IsHIAIL.

# /lib/udev/scsi id -gud /dev/sda
360030057024d0730239134810c0cb833

sda 22| AE0f| 7}3}{0F 5h= 2Z SCSI C| A3 LTt

b. £ FI}eL|C wwID HIM SHE|AEZR /etc/multipath.conf:

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

-

S SHOIBHOF BILICH /etc/multipath.conf 718 MMS HAHOIE 4 s 2HAl 4 01U (S0| 7|23t



LS HFoME Qe @42 E0 ELICt multipathd ONTAP LUNO| CHSH Of7H tH 4

U B4 ZLICE SAE}

CHE S2YH2 LUNO E&E0f L1 o218 07 Ha & StLiet: MEHSE E2 oA LIS StanzasE AHE5H0]

Moo &L|Ct multipath.conf ONTAP LUNO||
Ol MCHE =SR] b2 & USLICE o|2{st 7|22

0 FEo| 2| ofsfE w2t 2 of=|0{0F gLICt.

==

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o =+

Fast_10_FAIL_TMO

npe

Flush_on_last_del.(OFX|2} A& A| Z2{A|
hardware_handlerS ME{StL|C}

=

no_path_retry & MEHSIL|C}

(R =

MEfRtL(Ct

path_checkerE
path_grouping_policy

HZ MEY

polling_intervalL|C}

oz

HZ

Retain_attached_hw_handler £ & X38HA|Q
RR_WEIGHT

AMEXF_FISHH 0|F

Okl

= A

ofl

CHS OldolM = T2 Bl 7| 2ats +Hsts W

S 3| X| 4= path_checker?t no_path_retry2)
0[2{%t 0{7f H+E ClHO|A

HAY = gl= B2 HrS

20
g

(=}
=
2k
HA
A

EE5| ME8E|= mtULct X
NetApp H/E= OS

94O™ ONTAP LUNO|

HEE 2 X 2| = 0{0F SHH,

SegMet SE

oHdd

"2 pg_init_retries 50"
gy

no"

oo

"tur"
"group_by_prio(2&
"MH|A AlIZHO"

5

"ONTAP"

LUN. *

o

nzoln

ofL|R

2y

ELIC} O] A2 'multitpath.conf' IFY2 ONTAP LUNzZt
2 ™MoIgtL|Ct SAEN| O HZ =l CHE SAN AEE|X| T 0]
AENXEZE Q= ONTAP LUNO|| CH3H EH3|

23 4 YL,
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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
}
}
KVM & H
HE MHZ ABSIo] KVMFH'E 714t TH A AN T AT 4 AELICH LUNO| sto|Huto| Mol I HE 22 KVME
TSt o BT M AR gLt

ONTAPZ} ZgEl RHEL 8.00]l= Ct3ot 22 LT 2|7 I &LICY.
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NetApp HH ID
"1238719)8 EXSHUA|R"

"12267832 HXSIMAIL"

"1230882"

"1235998)2 A S A|Q"

M=

AEZX HERLH XY F
RHEL80|A QLogic
QLE2672 16GB FC2| 74

St

RHEL8 OSE= 2047 0]At9]
SCSI &X|7} 2 E FC(Fibre
Channel) HBA(ZAE HA
O{RHE])ofl DHE & mff "H| A&
DE2 SRIELCH

RHEL8 & X| &0f iSCSI
Cts E2 K[ THE[MS

dde 5 L.

"rescan-scsi-bus.sh -a"
HH2 3287} 0| Ao TK|IE

O O
HASHX| gfELICt

=L
718 L2 Qlogic
QLE2672 HBA(ZAE HA
O{HE)7t }= RHEL(Red
Hat Enterprise Linux) 8
Ao AEE|X] IY2H
e Bof e
UAELICH HEO0| BELHEH
=& X7t R EL|Ct
kdump?t +HE 22
MEEQZ Qlsh
OiZ2(7|0]d0] ZEH=1
Ivar/crash/ C|2 E 2| Of2Ho|
vmcore ItU0| MM EIL|CE,
vmcore ItUS A0
ool els AlgetL|Ct.
0| 2%
"kmem_cache_alloc+160"
D=0 A FSETHo| st
ZiIL|C}. vmcore IHA 0|
"[exception RIP:
kmem_cache_alloc+160]"
ZAE S ALESHY
J|Z2ELICt SAE OSE
MRS 28 HMME
=7et CHE o Z2[A|0| 8 S
RHA|ZfL|CE,

2F MH HEY T2 MA
=0l SAEJ} 2047l O|AtQ
SCSI ZX|et jHEl AL
RHEL8 OS7| "HMA mE"Z
HElgX| gn7lg RE"Z
HSHEIL|CE O] 2 Qld
[HEEO| SAE MHIAZ
Arggt £ glA| ElLiCt.

iISCSI SAN LUN CI= =2
EHK|= RHEL 8 x| Z0f
ClA= MEHO| EA|E|X]
OF&L|CE [2tA SAN £&
HK[OM CHE E2
MH[A T} 23t K|
AELICE

3287l O| Ao sSCSI & X[t
= Red Hat Enterprise
Linux 8 @A EJI DTl L =
AR SAE OS HA
"rescan-scsi-bus.sh -A"&=
328712 EK[TH AMBHL|CH
SAEJ}LIHX| OfEEl
C|H}O|AE MK
AELICE

Bugzilla IDR!L|Ct
"1710009"

"1690356)2 & ZEHAA| Q"

"1709995"

"1709995"
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1238719
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1238719
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1238719
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1238719
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1238719
https://bugzilla.redhat.com/show_bug.cgi?id=1710009
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1226783
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1226783
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1226783
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1226783
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1226783
https://bugzilla.redhat.com/show_bug.cgi?id=1690356
https://bugzilla.redhat.com/show_bug.cgi?id=1690356
https://bugzilla.redhat.com/show_bug.cgi?id=1690356
https://bugzilla.redhat.com/show_bug.cgi?id=1690356
https://bugzilla.redhat.com/show_bug.cgi?id=1690356
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1230882
https://bugzilla.redhat.com/show_bug.cgi?id=1709995
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1235998
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1235998
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1235998
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1235998
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1235998
https://bugzilla.redhat.com/show_bug.cgi?id=1709995

NetApp HH ID
"1231087"

"1231098"

64

M=

AEA|X HYQH &Y 5
RHEL80{| A Emulex
LPe16002 16GB FCE
A3 1 TES fet
A2 HetetL|ct
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