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# 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  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
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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
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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
| |- 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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touch /etc/multipath.conf

O MYUS NS MY wf CHE 2= MH|AS 2datstn AIEsliof & 4= AELICEH

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

devnode "“hdl[a-z]"

devnode "“cciss.*"
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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

EC RS

SUSE Linux Enterprise Server 15 SP52} ONTAP Z2|A0f| Cia L7l 2X|= gi&L|ct.

ONTAPS} &7 SUSE Linux Enterprise Server 15 SP4E A2%tL|Ct

ONTAP SAN SAE M MHZ AI23510{ ONTAPE CHA 2 Z SUSE Linux Enterprise
Server 15 SP4E 74 £ JGLILCL.

Linux Unified Host UtilitiesS A X|&L|C}
NetApp Linux Unified Host Utilities 2T E9|0 I{7|X|= O|A ASE 4= UESLICH "NetApp Support ALO|E" 32H|E

S 64H|E rpm It Y0 Helol A S B2 FR S AFERLICH NetApp &= 284 HEA =" HQoH AS
efolgtLct.

NetAppS Linux S8t SAE QE2|E|S A 242 KT HESHS M= X2 WL il gYles
Linux 20| HE8 WO YSUCL RERIEIE ABSIE B2I2 L Netaop 221 K12 f el 78
HEE 20 4 UEs A

1A

XM Linux Unified Host Utilities 0| AX|E|0{ Q= AR &
tS CHAIE w2t &AM HE S A X[sHoF gL Ct.

0

et e
H
rr
rulru
|J

2| 0| =3H{OF gtL|C O] REE|EIS ML

M

1. Ol M 32H| E EE&= 64H|E Linux Unified Host Utilities 2 E9||0f I{7|X| £ C}R2ZE8HL|C} "NetApp Support
AFO|E" AIO|EE SAEN A,

2. CH2 P S MBS0 2T EQ|0f I§7|X| S AX|RLICH

"rpm -ivh NetApp_linux_unified_host_utilities-7-1.x86_64"
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# sanlun lun show all

of|x| 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?2 /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun?2 /dev/sde  hostl5 FCP

120.0g cDOT
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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
= 330373% sdco 69:192 active ready running
|- 3:0:8:9 sddi 71:0 active ready running
|- 14:0:8:9 sdjg 65:320 active ready running
- 14:0:7:9 sdiw 8:256 active ready running
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# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
|-+- policy='service-time 0' prio=50 status=active
| |- 3:0:3:0 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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touch /etc/multipath.conf.
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# /usr/lib/udev/scsi id -gud /dev/sda
360030057024d0730239134810c0cb833

2. E FItLICtwwip o S2|AE ARHKI0)| CHot ZHRILICH /etc/multipath. conf IHY:



blacklist {

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

devnode ""cciss.*"

}

Of2H EOl= ONTAP LUNO|| CH3t &2 CHE A2 047 H4-2F LDt ZH0] LIt @
LUNO|| M&E[0f 10 0|24t Oj7H ATt 2AE|= EQ
E3| ONTAP LUNO|| M=
UELICE o213t 7| 222 NetApp U/EE OS 32¢

multipath.conf Ol

OH7H tH ==

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o 57

Fast_|O_FAIL_TMO

I A

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

A2 MEH

polling_intervalL|C}

og|e

M=

Retain_attached_hw_handler £ £ X38HMA|Q
RR_WEIGHT

AFEXt_TeHH O|F

Okl

= A

o

Ct2 oldlol M= TF el 7|23t #’%rf grHS 2ol FLICH 0 22, ULCk multipath.conf IHYUE Of CHst

path retry ONTAP LUNZ Z&tE|X| Qb5 LICt CHE SAN AE2[X|7}
{5t 047 HE MAY = gl 2 R0l= thdl ClHRO|A ARNXITL U=

ONTAP LUNO|| CHsl 0|21t o7 HEE a8 4

o
S ®MolstL|Ct path checker 3 no
o1H3| SAE| HAZE0] | ffHToﬂ 0

10

S e 2elsioF BLICE /etc/multipath.conf 7|E 2FS MYAL = A= BAHA 23 oY, E3| 7|22
d !

UASLICH 2 AETHTHE S5 H(Q

LI=0| of| A stanzasE AF25H0] £&6l{ofF EtL|Ct
LICt, J=X| &4O™H ONTAP LUNO| 0| ACHE XS 6HK| &S &
2ol5t0] FEF2 2AM G| o|sH{sof BFL|Ct.

243

of

2

=N
5

"2 pg_init_retries 50"
oy

"o

cho|&

"tur"
"group_by_prio(2& 7|&/2A)"
"MH[A AlZEO"

5

"ONTAP"

LUN. *

o

noln

ofL|R

i
1K°]



defaults {
path checker readsector0
no path retry fail

}

devices {

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

EC RS

SUSE Linux Enterprise Server 15 SP4(ONTAP 2i2|A Z3hoj|= 22zl 287t G&LICt

ONTAPS2} &4l SUSE Linux Enterprise Server 15 SP32 AF2¢L|Ct

ONTAP SAN S AE M MM Z A28 ONTAPZF 8=l SUSE Linux Enterprise Server
15 SP32 i = Mg & ALt

Linux Unified Host UtilitiesS A X|&L|C}
NetApp Linux Unified Host Utilities 2T E9|0 I{7|X|= O|A ASE 4= USLICH "NetApp Support ALO|E" 32H|E

S 64H|E rpm It Y0 Helol A S B2 FR S AFERLICH NetApp &= 284 HEA =" HQoH AS
efolgtLct.

NetAppS Linux S8t SAE QE2|E|S A 242 KT HESHS M= X2 WL il gYles
Linux 20| HE8 WO YSUCL RERIEIE ABSIE B2I2 L Netaop 221 K12 f el 78
HEE 20 4 UEs A

1A

M Linux Unified Host Utilities 0| MX|E|0{ Q= 2R E=E ¢
tS CHAIE w2t &AM HE S A X[sHoF gL Ct.

0

et e
|J

2| 0| =3H{OF gtL|C O] REE|EIS ML

M

1. Ol M 32H| E EE&= 64H|E Linux Unified Host Utilities 2 E9||0f I{7|X| £ C}R2ZE8HL|C} "NetApp Support
AFO|E" AIO|EE SAEN A,

2. CH2 P S MBS0 2T EQ|0f I§7|X| S AX|RLICH

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

@ Ol 2X0f HzE A48 dHE M85t of| HEE 2225 S20|HEE Y £ QJELICH "Cloud
Volumes ONTAP" & "ONTAPE Amazon FSx".
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SAN £7!

mjo

HESHIAR

O] £Z!2 NetApp Host Utilities I7|X| £ BX|E M XAt 2 AX[ELICt. O] 7|E= LUNZ HBAS 2t2|3h= O

20| &= "anlun' RE2|E|E MSELIC 'anlun' BHES SAEN| OHZE LUN, CHES ZZ 3 O[L|A[M|0|E O &S

WHsts ol 2t YL chet =S HratstL|ct.

o

CtS Al M= 'show’2t= "anlun lun show' @S AF23H0] LUN M EE dtatgtL|Ct

# sanlun lun show all

of|x| 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?2 /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun?2 /dev/sde  hostl5 FCP

120.0g cDOT

SAN HEl
st A
SAN B2 E At8st2 = 22 7140 2ld XA Z[0{0F BLICtH E AHBE 3 USLICH "NetApp A4S 2E4 IHEEIA
=" AME &¢I 0S, HBA, HBA H9||0f 2 HBA 2& BIOS, ONTAP HZTO0| X| & & =X| 2tQlgtL|Ct.
CHA|
1. SAN 2E! LUNS SAE| ojZEtL|Ct
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s 3=
SUSE Linux Enterprise Server 15 SP32| A2 '/etc/multipath.conf' Tt 0| EX5ljof SHX|TH MU S X XHO =2
HAS Q= gi&L|CH SUSE Linux Enterprise Server 15 SP32 ONTAP LUNS QIAlSt SHIZ | 2t2|st= o

oot RE A™O= AMAUEL|CE

'multipath -I' S ALE30] ONTAP LUNS| T2 =helet o= JASLICE Ch3 M0 A= ASA B! H| ASA CH &0
O LUNO| CHet ME OhS 22 53 S MSHLI.

2 E SAN o{g|o] 4

u}

ZE SAN Of20[(ASA) 40 KIFE LUNOY Cet 2= 227} 24 9 A|HstglLich 1 23}, RS ARE S
IO EIS SA|of H2[So @M H50| SAELICH

ol
CHZ Ofl= ONTAP LUNO|| Chiet SHHE =S EAIRLIC

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

@ THY LUNO| A2 2 B2 S AESHA| DHYAIL. HZ27H 471 o] 2 RSHA| 4&LICt. 87 0] &2
B2Z Qo AE2|X| Fof7t HUYS M B2 EX7F LU & ASLICEH

H| ASA 714
HI ASA 742 2 24 =27t M2 LIE F 712l 3= JF0| Qo{0F gL RUELII 52 B2=
Active/OptimizedO|H, 0| = O 22|A[0|E= ZIEE2{7} MH|AE MS5h= A2 Q0L Ch M 297t H2 2=

24 Z=20|X|2 LHE HEE0|M MH|AE|7| THZ0f XM= X| S LICH XXt X]| 2 Z2= | HotEl F2E
MEE =+ gl= B0t AAEE L

o

CHS o= 5 7H9| Active/Optimized ZZ2t & 7H2| Active/Non-Optimized ZZ7t 1= ONTAP LUNO]| CH$F SHIE2
=g FALICL
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# multipath -11
3600a09803831347657244e5277663%94e dm-5 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 3:0:3:0 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

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

A% 4

E Linux Enterprise Server 15 SP3 OS= ONTAP LUNS QIAl510{ ASA 5! H| ASA 74 R0 CHs ZE 714
HE SHIEA Xt A= S AL ELICE

ICt multipath.conf CHES HZ HIES AlZSHe{H Dt 0| QLO{OF SHX| 2 ChZ HES AHEH0] Bl
OHIO|E mtA S é' g4 =+ ASLICE

touch /etc/multipath.conf

O| IIUE NZ W& Wi CtE = MH|AE S-gotdtn AEBlof g 4= ASLICEH

# systemctl enable multipathd
# systemctl start multipathd

* Ooff 2 =0t 2= YlELIC multipath. conf It - CHE A2 E Soff 22|5HX| giea{= FX[7F JAALE

712E MEelst= 7|1E 2Ho| fl= 3R

* AX| gt= CIHIO|AE W[5t H of| CHS 122 F7HELICt multipath.conf OFY.

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

devnode ""“cciss.*"

—

£ WHELICt <DevId> E AHESI wwID MIQIY HX|Q EXtEYLCt.

ol
Of of|of| M= ClHto[AS] WWIDE &HQlsta Off =7tELICt multipath.conf OHE.
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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 e & otLtete JF2lE B2 oM LS| StanzasE AHE0H0]
H8loF FLICt multipath.conf ONTAP LUNO| SE€3| HE&|= THAUL|CE JHX| 2™ ONTAP LUNO|

&= ZSSHX| 82 4= ASLICE ol2{et 7

|EJI-2

— HA'—

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

O BEo| 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

CHE oMol M= ™2 Bl 7|22 £8ot= WHE 20 FLICH 0] 22 'multitpath.conf T2 ONTAP LUNzZf
S 8tE|X| Q= path_checker@t no_path_| retry° EIE HolgtL|ct. EAEOH orx| AAE EfE SAN AEE[X| I{Z0f
MAHEY = = A o|2{T {7 H-E C|HIO|A ABHXEVE Q= ONTAP LUNO]| CHolf EHS| £HE £ QUELICE

defaults {
path checker readsector(
no path retry fail

}

devices {

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

EC R

SUSE Linux Enterprise Server 15 SP3(ONTAP Zz2|A Zahofl= 2%l 2|7t S&LICt.

ONTAPS2t &1 SUSE Linux Enterprise Server 15 SP2S A2%L|Ct

ONTAP SAN A E M H™HZ A2 SUSE Linux Enterprise Server 15 SP22}
ONTAPE EINC=Z #Me & JU&LICE

Linux Unified Host UtilitiesS A X|gfL|C}
NetApp Linux Unified Host Utilities 2T E|0] I{7|X|= 0| A A2E 4= JAELICH "NetApp Support AHO|E" 32H|E

S 64H|E rpm It Y0 Helot A S B2 FR S AFEELICE NetApp 4= 24 HEZA =" QoL AS
efolgfLct.

NetApp2 Linux S8 @A E {EZ|EIE EX|2 AS X= AYSHA|T HIEA| 2XY 2RE= YELILh REEEE
Linux 2AEQ| 8H % HESHA| SEELICE REE|EIE AESHE 22l 7145112 NetApp 12 X|& 0] FAte] 14
HEE Y = UALE X[HRLICE

LRt %
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& Linux Unified Host Utilities 10| EX|=|0] Q= B2 = & Y240 =38}{0F gLt O] REE|EIS MZAHStL
Lt EHAIE et 2|4 TS ZX|8H0F gLt

1. 0| A 32H|E EE= 64H|E Linux Unified Host Utilities 2T E9|0] I{7|X|E CH2ZE=EHL|CH "NetApp Support
AtO[E" AMO|EE SAEN HE,

2. Ot2 BES A8 AZES0 Ii7|X|E AXIELICt.

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

&LIC} "Cloud

$0

@ O EX0f HlzE M8 BHE A8t of| HZ = S2RE S20|HEE FHY
Volumes ONTAP" B! "ONTAPE Amazon FSx".

SAN £32!

o

AR SIAAIR

0| 2312 NetApp Host Utilities TH7|X| & HX|& o A}S 22 MX|EL|CE 0] 7|[E= LUNZ} HBAE Zt2|ste= O
E20| £|="anlun' REZ|E|E HZELICE 'anlun’' HHE SAE| DfZEl LUN, CtE 22 U O|L|A|0|0|E] OE &
MMSHE O] Zest MEo| st M2 E ghatetL|Ct

o

C2 oflofl M= 'show’2F= "anlun lun show' HHES AM2SH0] LUN MEE BHabgtL|C,

# 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  hostlé FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

=
SAN EEIZ A5l = AR A0 fsH X[ =|0{0F TIL|C & AFEE 4 UELICH "NetApp A% 224 IHERIA
A2 &921 0S, HBA, HBA HY|0{ 3! HBA £ E! BIOS, ONTAP HZFO0| X|2=|=X| &HQlstL|C},
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1. SAN EEl LUNZ SAE| ojZgtL|Ct.

2. 02| Z2B AIRE 4 LK BoIBLICY,
@ SAE OS7} 7HSE| 1 Z20|M MHE|H ofz| A2E AFRE 4 Q&LICH

3. SAN 2& LUNO| i &= ZE0i| CH3ll M BIOSOIA SAN 2E& HFetL|Ct.

SUSE Linux Enterprise Server 15 SP22| A< /etc/multipath.conf It 0| =XHSHOF SHX| Pt IIU S FK|HO =
HAT Q= gi&L|CH SUSE Linux Enterprise Server 15 SP2= ONTAP LUNS QIAlSt1 SHIZ | 2t2|st= o
oot BE d™o = HOUELICE "multipath-II" BES ALE510f ONTAP LUNS| HEE =telgtL|Ct

=

M &917HCHE F el A= OF0| A0k gL|Ch 2 =27t =2 2= Active/OptimizedO|H, 0=
Oi22[A0|E= ?iEEEUf MHIAE MSste WS UYLt 24 =27t 2 d=2= &9 F20|X|2 CHE

HEE2{0l|M MH[AEY] ©h20i| X[ HStE|X| bELICH XX StE[X] 42 B2= HXotE 225 A EY = 8l=
0|2 AFZE LI

of

CtS ofl= 5 7H2| Active/Optimized 222t & 7H2] Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CH$t SHIE
x2S gA|SHLI|C}.

# multipath -11

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

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

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

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

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

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

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

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

THY LUNO| AR 2 Z2E AFESHX| OHYAIR. BZ2TH 474 0|2 ERSHX| g&LICH 871 0|42 HZ=Z QI
AES|X] FHOW7t LUUE W =2 EXTL 2 = AFLICE

SUSE Linux Enterprise Server 15 SP2 OS= ONTAP LUNS QIAlsl0| 2 E M 07 S
Aot EL|Ct.

o

HIZH 2ESES

S 2BLIC nultipath.cont CHE 32 B2 AISfol2{2 TU0] Q0[O SHRIZH TS B ALgot] Ul
OHOIE IS MAE 4 JBLIC
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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

19



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

U T4 ZHLICE SAE}

CHE S2YH2 LUNO E&E0f L o218 07 Ha & StLiet: MEHS 2 F2 oM LIS StanzasE AHE5H0]

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

0 FEo| 2| ofsf|E w2t 2 ol =|0{0F gL|Ct.

==

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o =+

Fast_10_FAIL_TMO

g

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 0f7f H+E ClHIO|A

HAY = gl= B2 HrS

20
g

(=}
=
2k
HA
A

20

EE5| ME8&|= mtULct OX]|
NetApp H/E= OS

94O™ ONTAP LUNO|

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

S gMet 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]
AENXEZ} Q= ONTAP LUNO|| CH3lH EH3|
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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

vafzl 25|

SLES 15 SP2 ONTAP ZZ|A 0= Ct3at 22 22T EX|7t JESLICH

NetApp HIID H|5 Ml Bugzilla

IDQILICE
"1308744)2 SLES15SP2 0S 11H |p 18 ArE35t0] SLES 15 SP2 OS &X|2 "1167494"
KR SIAA|I Q" X E EoHE 2428 S iSCSI sandFE LUNS BEISHK| 23i&L|Ct

SANOIM iSCSI  HEel MIj= 1d [P 2AS ALY ufojct 2hgtL|ct
SO X IP 0|2 Qs MH{7} LIS 27 HIAIX|2 EH RE
THOR RYEX] m2HAE H&317|S 7HE8HA ELict.

0I-¢|__||:|.

(=1

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

dracut: FATAL: FATAL: For argument
ip=eth4d:static, setting client-ip
does not make sense for dhcp

dracut: Refusing to continue

reboot: System halted

ONTAPZS} &1 SUSE Linux Enterprise Server 15 SP12 At2%tL|Ct

ONTAP SAN SAE M MHMES AF23I0] ONTAPZt AX|El SUSE Linux Enterprise Server
15 SP12 CHMCE tMe &~ QIEL|CE

21


https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1308744
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1308744
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1308744
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1308744
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1308744
https://bugzilla.suse.com/show_bug.cgi?id=1167494

Linux Unified Host UtilitiesS A X|gfL|Ct

NetApp Linux Unified Host Utilities 2T E 0] I{7|X|= Ol M AFRE 4= JUESLICH "NetApp Support AFO|E" 32H|E
X 64H|E rpm It R0l HMetot IS REE 32 E AFEELICH "NetApp 4= 2E4H IHEEIA =" HQoH AS
StolgtL|CE.

NetApp2 Linux S8 2AE REC(EIS X AS X5 ATOX| 2 2EA| X2 ER= §lELIth REEElE
Linux @A E9| 4F3 HASH| g5LItt. REEEIE ALED t22 NetApp 11724 X|@ O] #{AtS| 74
HEE Y = UATE X HELIC

rgo
-]
n
i
=
rx
[e]3

1A

fO

ret e
[

M Linux Unified Host Utilities 10| EX||0] Q= B2 = & Y20| =8{0F LTt O] REE|EIS M5t
C

2 HAIE wat 2|4 M S EX[EH0F gLt

m

1. 0| A 32H|E tt= 64H|E Linux Unified Host Utilities 2T E9|0] I{7|X|E CH2ZE=EHL|CH "NetApp Support
ALO|E" AJO|EE SAEN HEA,

2. Ot2 BES A8 AZEL0f I{7|X|E AXIELICt.

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

&LICt "Cloud

3}

@ O EX0f Hl3= M8 dHZ A8t of| HZ = S2tRE S20|HEE FHY
Volumes ONTAP" B! "ONTAPE Amazon FSx".

SAN =2/

o

EEXSHMAI
O] £2!2 NetApp Host Utilities I7|X| £ AX|E M At 22 AX[ELICt. O] 7|E= LUNZ HBAS 2te|5t= O
TF0| &= "anlun' REZ|EIE MSYLICE anlun’ B2 ZAE| 0fHE LUN, CHS 22 2L O[LIAO0IE 282

Wdot= ol 2o FHof et HEE greteti|ct

of

CHE 0|0l A= 'show’2t= "anlun lun show' B& S AFE3t0{ LUN FEE BhatetL|Ct.

# sanlun lun show all

ofl"| ==:
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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/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://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 HE!

st A

SAN EEIZ A5l = 2 A0 2fsH K| =|0{0F TIL|Ct & AFE T 4 UELICH "NetApp A5 224 IHEEIA
E" A 9! 0S8, HBA, HBA T¢||0{ 4! HBA £E! BIOS, ONTAP HZXO0| X E|=X| SHQIstL|C},

CHA|

1. SAN 2&! LUNE ZAE0f ofjZgfL|Ct
t

2. 68| A2E A
(D)  =2Eo0s7t7tsEm P20l AYER oz Z2E NS 4 YBLIC

3. SAN £E! LUNO| OiZ &= ZE0|| CHal At BIOSOIIA SAN £ES HFgiLICt

s 32

SUSE Linux Enterprise Server 15 SP12| A2 /etc/multipath.conf It 0| ZX{sHjof ot X|2t TtAUS PHHO =
HALY LR = U&LICH SUSE Linux Enterprise Server 15 SP12 ONTAP LUNS QIAl5t SHIEA| #t2|st= o
Q3 = MXMO 2 HImelElL|C}.

'multipath -I' BZS AF2510] ONTAP LUNS| MEE stoldt & QI&LICH CHS MMojA= ASA 3 H| ASA CHAO|
OISl LUNOY CHfet MZ C1F 2= 28 Magii

D E SAN o{g|o] M

TE SAN 0f20|(ASA) TAOIA KIZE LUNOY CHSt ZE 27t 24 o AIRSHELICE 0 A3, BE 22 59
IO B2iS SAloll H2lgtozM H50] srarElLIc

o
CHZ o= ONTAP LUNOj| Chist SHHE 3 S EAIRLIC
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https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=84067;&solution=1&isHWU&src=IMT

# 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

@ THY LUNO| 2 B2 Z2E AF8SHX| OHYAIR. B2t 470 0| & BRoHX| k& LICt 871 0|42
BE2Z Qs AE2|X] HOW7t LHYE W F= ZH7F 2 5 AS LI

H| ASA 74

HIASA 7182 22 24 =917t M2 CHE F 712l 32 50| A0{0F LICt U&7t =2 H2E
Active/OptimizedO|H, 0| = Oi22[A|0|E= ZHEE2{7} MH|AE HISdt= AS Q0L @M &
24 FZ20|X|2 CHE HEEHM ME|AE7| 20| 2| Xtz X]| S LICH X[ HtE[X| 52 F=2=
MEEY = gl= R0 AL Lt

of

CHS ofl= 5 7H2| Active/Optimized 222t & 71| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CH$t SHIE
32 EAIZLICE

# 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

(D EH2 LUNO|| 2 B2 F2E AE0HX| DAL, B2t 470 0] ERSHK| G5 LICt. 871 0|49
BEZ Qe AE2|X] HOW7H WHYE W F= ZH|7H 2T 5= AS L.

rH
0

L

SUSE Linux Enterprise Server 15 SP1 OS&= ZIYUE|0{ ONTAP LUNZ QlAlst B E 2 D7 HK-E SHIEA|
s ALt

£ 2Lt multipath.conf & 2 H2S AIZISI2{H TH0| RL0{0F SHX| 2t THE HHE AHESHY &
OHIO|E mtA S WHE - ASLICE

24



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 T4 ZHLICE SAE}

CHE S2YH2 LUNO E&E0f L o218 07 Ha & StLiet: MEHS 2 F2 oM LIS StanzasE AHE5H0]

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

0 FEo| 2| ofsf|E w2t 2 ol =|0{0F gL|Ct.

==

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o =+

Fast_10_FAIL_TMO

g

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 0f7f H+E ClHIO|A

HAY = gl= B2 HrS

20
g

(=}
=
2k
HA
A

26

EE5| ME8&|= mtULct OX]|
NetApp H/E= OS

94O™ ONTAP LUNO|

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

S gMet 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]
AENXEZ} Q= ONTAP LUNO|| CH3lH EH3|
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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

EC R

SLES 15 SP1 ONTAP E2|A0f= ChZa 22 Le{l 28|71 AS LI,

NetApp H ID M= A Bugzilla IDR!L|Ct
"1246622)5 EEOHHAQR" AEZ|X| HYH XA T AEZ|X| HY2H = "1139137"
Emulex LPe12002 8GB &0 ¥4 ZEJ Emulex
FCE AI83t= LPe12002 8GB FC(Fibre
SLES15SP10{|A &1 Channel)E Edf
TEJ} XFCHEl AER 2 SLES15SP10{| A XtCHE!
MetELICE MEfE MESELICH

AER|X| ETF F|A
MENE SOF7IH LIFT &l
27t {H ZE MEfTL
"22PRI"O 2 HA|E|0{0F
LICH ¥H ZE AEfTt
A& "KpCHE" = Rl S
"OZ HAIE = JUSFLICL
O] HEfOM=CHE B2
AZ2| LUNO]| CHSt "ZHol
g ZZE0EofL|2t siE
LUNOI| CHet 1/O SO
ghMsh &~ ASLICE CHS
MEZ T CHsf
remoteport2| A|f HEE
grolgt 4= AFLICH---
cat/sys/class/fc_host/host
* /device/rport *
[fc_remote ports/rport *
/port_name
cat/sys/class/fc_host/devic
efrport *
/fc_remote_ports/rport *
/port_state--


https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1246622
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1246622
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1246622
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1246622
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1246622
https://bugzilla.suse.com/show_bug.cgi?id=1139137

ONTAPS} €7 SUSE Linux Enterprise Server 155 AF2%tL|C}

ONTAP SAN S AE 1AM HHZ AI2510{ ONTAPE A2 = SUSE Linux Enterprise
Server 158 71 4& 5?1& |CH.

Linux Unified Host UtilitiesS A X|&fL|Ct
NetApp Linux Unified Host Utilities 2T E 0] {7 |X|= Of|AM AFRE 4= JASLICH "NetApp Support AFO|E" 32H|E

S 64H|E rpm It Y0 Helot A S B2 F S AFSRLICE "NetApp = 284 HERA =" Qo AS
gfolgtL|Ct.

NetApp2 Linux S8 2AE |REZIEIS XY AS X5 ATSHX| BEA| X2 ER= ELICH REEEl=
Linux @ AE9| HH S HEFSHX| pI5LILE REE|EIS AHESHA 22| S 71 H5t3] NetApp 124 X[# O] FAte] 719

_

.
o
—

29

A

reb e

M Linux Unified Host Utilities {7 0] MX| |0 Ql= AL EE= & 2|0|E6H{0F SL|Ct. 0] RE2|E|E XM|AHst
tS THAIE et XA HES MX|sof EhL|Ct.

[

1. O A 32H|E EE= 64H| E Linux Unified Host Utilities 2T E|0] I{7|X| S C2ZEHL|CH "NetApp Support
AIO|E" AIO|EE SAEQ| HA,

2. [I2 BE2 A85I0 AZES|0f I§7|X|E HX|ELCt.
"rpm -ivh NetApp_linux_unified _host_utilities-7-1.x86_64"
@ o] 2Moi| MBE +4 dHS ALEot0] of| HEE 22t E S20|UEE #4Y = JUELIC} "Cloud

Volumes ONTAP" ! "ONTAP-& Amazon FSx".

0| £Z!2 NetApp Host Utilities 7| X|E HX|& o} XIS 2 AX|ELICt 0] 7|E= LUNZH HBAE 2|5t |
T20| &= "anlun' REZIEIE MBELICE 'anlun' BEE SAE| DHZE LUN, Ef% Z S O[L|A0flo]H 2 &E
WMSH= o HRt MEo| tiet §EE dretetL|ct

ol
Ct2 o|0f| M= 'show’2t= 'anlun lun show' HEE AF2SH0] LUN BHEE dietstL|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/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://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 HE!

st A

SAN EEIZ A5l = 2 A0 2fsH K| =|0{0F TIL|Ct & AFE T 4 UELICH "NetApp A5 224 IHEEIA
E" A 9! 0S8, HBA, HBA T¢||0{ 4! HBA £E! BIOS, ONTAP HZXO0| X E|=X| SHQIstL|C},

CHA|

1. SAN 2&! LUNE ZAE0f ofjZgfL|Ct
t

2. 68| A2E A
(D)  =2Eo0s7t7tsEm P20l AYER oz Z2E NS 4 YBLIC

3. SAN £E! LUNO| OiZ &= ZE0|| CHal At BIOSOIIA SAN £ES HFgiLICt

s 32

SUSE Linux Enterprise Server 152| A< /etc/multipath.conf It 0| QU0{0F StX|2t IAUS FHHOZ HAT
o= ELICH SUSE Linux Enterprise Server 15= ONTAP LUNS QI A5t SHIEA| 2t2[6t= o] 2ot ZE
AFo= A EL|Ct,

Tl

'multipath -I' BZS AF2510] ONTAP LUNS| ME S stoldt & QI&LICH CHS MMojA= ASA 3 H| ASA CHAO|
OISl LUNOY Cifet MZ O 2= 2t Magii

D E SAN o{g|o] M

TE SAN 0f20|(ASA) TAOIA KIZE LUNOY CHSt ZE 27t 24 o AIRSHELICE 0 A3, BE 22 59
IO B2iS SAloll H2lgtozM H50] srarElLIc

o
CHZ o= ONTAP LUNOj| Chist SHHE 3 S EAIRLIC
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# multipath -11

3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw

| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:64 active ready running

@ T LUNO|| L2 22 AZE A2SHX| OHMA|Q. HZ 7L 471 0 A QotX| Qk&LICE 871 O] Ak

ZEE Qle AER|X| Zoj7t L HME M 22 ZH|7F L ~ JASLICE
Hl ASA 74
H| ASA 7142| 22 @M &27t MZ CtE F 7He| 22 IF0| 0{oF FL|Ct M7t 22 2=
Active/OptimizedO|H, O|= O JZ2|A|0|E= HEE2{7t MH|AE HSst= A 2O[YLICL M &7t X2 ZE=
gd Z20|X|2t CHE HEE0|M MH[AE|Y| IHE0]| XMt X| bELICH XM X| 2 Z2= 2 HStE RS
AHEE & Qls BR0T A2 EILICE
o
CHS ofl= 5 7H2| Active/Optimized 222t & 71| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CH$t SHIE

22 BALICE

# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP, LUN C-Mode
size=80G

alua'

features='3 queue if no path pg init retries 50' hwhandler='l
Wp=rw

| -+- policy='service-time 0' prio=50
| |- 11:0:1:0 sdj 8:144 active ready
| |- 11:0:2:0 sdr 65:16 active ready
"—+- policy='service-time 0' prio=10

status=enabled
running
running

status=enabled

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

|- 12:0:0:0 sdz 65:144 active ready
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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
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
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LS HFoME Qe @42 E0 ELICt multipathd ONTAP LUNO| CHSH Of7H tH 4

U T4 ZHLICE SAE}

CHE S2YH2 LUNO E&E0f L o218 07 Ha & StLiet: MEHS 2 F2 oM LIS StanzasE AHE5H0]

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

0 FEo| 2| ofsf|E w2t 2 ol =|0{0F gL|Ct.

==

OH7H =

detect_prio(AFH ZHX|)

DEV_Loss_TMO

o =+

Fast_10_FAIL_TMO

g

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 0f7f H+E ClHIO|A

HAY = gl= B2 HrS
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EE5| ME8&|= mtULct OX]|
NetApp H/E= OS

94O™ ONTAP LUNO|

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

S gMet 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]
AENXEZ} Q= ONTAP LUNO|| CH3lH EH3|
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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

EC R

SLES 15 ONTAP E2|A0f= CtZ2 22 el 28|71 JAS LI,

NetApp HI ID DN Ad Bugzilla IDR!L|C}

"1154309" OjZ! =l LUNO| 207H O|AFRI O EI LUNO| 207H O|AFQl  "1104173"
SLES 15 ZAE= ME" SLES 15 SAE= M EE
2 RXEs HEZ MetE T RXEs ZEZ MetE
2 ASL|Ct & USLICEH X2
BEE="8X #2[E {6l
FE YD EMB(EE
Al&35t{™H Control-DE
SE) HAIX|off 2t EHY
AFEX}F RETF EIL|CH

SLES 12

ONTAP2} 27H SUSE Linux Enterprise Server 12 SP5E AtE¢tL|C}

ONTAP SAN A E 714 M™HZ AFESI0 ONTAPE CHAIC 2 SUSE Linux Enterprise
Server 12 SP5E 714 e 4 JUSL|CE

Linux Unified Host UtilitiesZ M X|&HL|C}
NetApp Linux Unified Host Utilities 2T E9|0 I{7|X|= O|A AFSE 4= USLICH "NetApp Support ALO|E" 32H|E

U 64H|E rpm THY 70| MpiPt IIUS D2 AL S AFBELITH NetApp 45 284 =24 5" WAt AS
+0|oH_||:}_

NetApp2 Linux S2f SAE REZ[EIE A 22 M2 HESIX[TH HEA| HX|g 2R = AELICH FEZIE=
Linux S2EC| U718 WS QELIC RUIElS A stel 22I8 ZH5tT Netapp 12 X2l 0] F4fe] 74
MEE 2HY 4 UEE XUBLIC
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1154309
https://bugzilla.suse.com/show_bug.cgi?id=1104173
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

& Linux Unified Host Utilities 10| EX|=|0] Q= B2 = & Y240 =38}{0F gLt O] REE|EIS MZAHStL
Lt EHAIE et 2|4 TS ZX|8H0F gLt

1. 0| A 32H|E EE= 64H|E Linux Unified Host Utilities 2T E9|0] I{7|X|E CH2ZE=EHL|CH "NetApp Support
AtO[E" AMO|EE SAEN HE,

2. Ot2 BES A8 AZES0 Ii7|X|E AXIELICt.

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

&LIC} "Cloud

$0

@ O EX0f HlzE M8 BHE A8t of| HZ = S2RE S20|HEE FHY
Volumes ONTAP" B! "ONTAPE Amazon FSx".

SAN £32!

o

AR SIAAIR

0| 2312 NetApp Host Utilities TH7|X| & HX|& o A}S 22 MX|EL|CE 0] 7|[E= LUNZ} HBAE Zt2|ste= O
E20| £|="anlun' REZ|E|E HZELICE 'anlun’' HHE SAE| DfZEl LUN, CtE 22 U O|L|A|0|0|E] OE &
MMSHE O] Zest MEo| st M2 E ghatetL|Ct

o

C2 oflofl M= 'show’2F= "anlun lun show' HHES AM2SH0] LUN MEE BHabgtL|C,

# 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  hostlé FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

=
SAN EEIZ A5l = AR A0 fsH X[ =|0{0F TIL|C & AFEE 4 UELICH "NetApp A% 224 IHERIA
A2 &921 0S, HBA, HBA HY|0{ 3! HBA £ E! BIOS, ONTAP HZFO0| X|2=|=X| &HQlstL|C},
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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://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=91704;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91704;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91704;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91704;&solution=1&isHWU&src=IMT
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https://mysupport.netapp.com/matrix/imt.jsp?components=91704;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=91704;&solution=1&isHWU&src=IMT
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1. SAN 22! LUNZ SAEO| ofjget|ct.
2. ofef A2E AR 4 U= Holgict
(D  =2Eo0st7isED ZR0M HYEH of2f 228 ASY 4 AL
3. SAN 2E&! LUNO| DHZE|= ZE0f| CHsll M BIOSOIA SAN REIS MM etL|Ct
HBA BIOSE EHSists ol Ch3t Xbu3t LIBS BIUHE HUMES HESHIAIR
4. SAEE FResto] Relo| SBWEX ol

SUSE Linux Enterprise Server 12 SP52| A2 /etc/multipath.conf It 0| Q0{0F X2t IIAS LHXOZ HA
U@E= APELICH SUSE Linux Enterprise Server 12 SP5= ONTAP LUNS Q14
DE HFo= AOAELICH

'multipath -I' BE S AFE5t0{ ONTAP LUNS| BdEES
DR E LUNOI| CHet ME CHE 22 £32 H3gLCt

solgt

UaLict chg M4

= MMl M= ASA 3! H| ASA CH2of

A
e

HE SAN Hg|o] 4

otal SHEEA| 2e|dhs o 26l

[=13

2= SAN Of2{|0|(ASA) T+-doll M X[ El LUNO| Ciiet 2= Z=7F 2 8l ZXetELCE O 2at 2= F2E Sl
/0 ZH2 SA0 M2t 2 M 50| FAELICL
o
CHS Ol= ONTAP LUNO| CHot SHIE £33 2 HAL|CH
# 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
@ T LUNO| 42 B2 ZEE AESHK| OYA|R. B2t 471 0|4 TRSHX| &Lt 871 o] A2
Z2E Qe AEE|X| Foi7t LHUYS w B2 ZH|7F L -~ ASLICH
Hl ASA 714
HI ASA 742l B2 &M =217t M2 TtE F 7lie| 22 1F0| A0{0F HLILE RU=L7t =2 F2=
Active/OptimizedO|H, O|:= O A2[A|O|E= ZHEEE{7t MH|AS MSst= A2 Q[0[LItt. M &7t K2 E2=
24 Z=0|X|2 CHE HEEZ0|M MH|AE|7| THZ0f| XM= X| SELICH XXt X]| g2 F2= A HotE d=2E

MEEY = gl= R0t AFZ2E L



of

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

#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

@ THY LUNO| A2 2 Z2S AESHA| DHYAIL. HZ27H 471 O] 2 RSHA| g45LICt. 87 0] &2
BEE Qlol| AE2|X| Fof7t HHYE M B2 EX7F LU & ASLICEH

rH
0

PN
SUSE Linux Enterprise Server 12 SP5 OS&= ZIYE|0{ ONTAP LUNS QA6 B E 24 07 HE-E SHIEH|
s AEgLct.

E Z=/gLC nultipath.conf CHE A2 Ol2S AlZSI2{H IHU0| A0{0f X2t LIS BES AHESH0] ¢l
OHIO|E I g Mg &~ USL|CH

touch /etc/multipath.conf

Ol MY S XS MY wf Cts 2= MH|AS 2dstst

Kl
>

B
gzl-
°
et
1
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it}
I
o

# systemctl enable multipathd
# systemctl start multipathd

* O A 718 WL YA multipath. cont T1Y - CHE AR E S8 Ba|sk| $ORi= BX|7 ALt
|

7|2k WEolets 7|E MOl gl 3L

10
>t
02
rir
a
= 0:
o
[>

£ HMelst™ of| thE 28 FIIYLIC multipath.conf TH.

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

nA

devnode cciss.*"

—

£ LWHELIC <DevIa> & AHESH wwiD M2l X[ 2XISYLICE
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ol
0| oflof M= C|HFO|AL] WWIDE 2015t off FIFLICE multipath.conf IHY.

CHA|
a. C}

glo

HYS HHSI0] WWIDE EIsHIAIL.

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

sda =H2[AE0| FI}8l{0F oti= 2Z SCSI C|A3YLCt.

b. £ FIIELICt wwiDp OIM SM2|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.*"

—

0ot

A SIQIBHOF BILITH /ete/multipath. cont 718 MBS MEIS 4 Ui all7{Al 4H TS 7123

off AS)

2z 1jo
rx
][0}

L2 FoM= Qe 242 HO EI—IEr multipathd ONTAP LUNO| CHSt Of7H 4= Sl T4 ZholL|Ct SAET}
CH2 g—aﬁxlq LUN01| I*%EI(H 1 0[2{st Oj7H H4 % stLtete M olE AL oM LIS StanzasE ARSI
£=M60F BL|Ct multipath.conf ONTAP LUNO| E8s| ME&|= TtUAQLICH 2 X 9™ ONTAP LUNO|

Ol ACHE ZES8IR| 2 4= QUELICE O|2{3t 7| 222 NetApp W/EE OS 22U M|QF AEHst wfot XH & 2| =|0{0F 8,
3 FgFo| 2tHs| ofsiE w2t X 2| £|0{OF BrL|Ch.

Of7H = MH
detect_prio(AFH ZX|) o

DEV_Loss TMO "ot

o E4 ZA
Fast_|O_FAIL_TMO 5

P "2 pg_init_retries 50"
Flush_on_last_del.(OFX|2F AFK| A| Z2{A| "ol
hardware_handlerS MEHEHL|Ct "0

no_path_retry & ME{BL|C} tho|E
path_checkerE MEHSHL|C} “tur”
path_grouping_policy "group_by_prio(2& 7|=/Al)"
ZE ME "MH|A A|ZHO"
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OH7H H ==

polling_intervalL|C}

pag=lie)

NES

Retain_attached_hw_handler £ & X38HA|Q
RR_WEIGHT

AHEXF_EHH 0|

S= e

o

CHe HlFoll M= ZHE 2| &l 7| 24E +=H5= U
S 8E|X| Q= path_checker?t no_path_retry2|
HAHL = gle 2% ol2{et 0f7 M5 ClHo|A

defaults {

path checker readsector0
no path retry fail
}
devices {

device {

vendor "NETAPP "
product "LUN.*"

no path retry queue
path checker tur

}

EC RN

SLES 12 SP5(ONTAP Z3t) 22| A= CHgat
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NetApp H 1 ID H= MY Bugzilla IDRL|Ct

"1284293" AEZ|X| HYUQH A = Qlogic QLE2562 "11579662 EHZESHIAIL"
QLogic QLE2562 8GB FC FC(Fibre Channel)
HBAJt = SLES12 HBA(ZAE HA O{RE])7}
SP50{| A 7{& Z=Cho| = SLES12 SP5
MBI CF 7'20i| A *EEIII HYH
I 0l H'E BTO|

I:H'AHOH__||:|-_ A l—"o|
SELhe|H SLES12 SP57}
MHEEE 828 T2 0|
STHEILICH kdump

NED L_|’<o| s SEl Ao
74 B2 /var/crash/
ClAE2|of| )= vmeore
oS ML Tt vmcore
oS =olstq 2
SEto| IS mretetL|Ct,
QLogic QLE2562 HBA
O|HIEE Aot AEE[X]|
Y=

"thread_ Info:ffff8aedf723c
2c0" 2=0f| ¥ FLICE
vmcore IFA 0| A
"[thread_ Info:ffff8aedf723c
2c0]" EAHE 2 &0t of
O|HIEE RELICt 7{'E0|
SCHEl 3 SAE OSE
HREESHH 515t E
MITHLICH OB OIS 88
TZ2O2HS CHA|

INESg= S g

ONTAPS} &1 SUSE Linux Enterprise Server 12 SP4E A2%tL|Ct

ONTAP SAN SAE M M™ME ALE5I0{ ONTAPE CHA S 2 SUSE Linux Enterprise
Server 12 SP4E 7+ 4 U &LICE.

Linux Unified Host UtilitiesS A X|gfL|Ct

Ct "NetApp Support AtO|E" 32H|E

NetApp Linux Unified Host Utilities 2Z E$|0] I{7|X|= Of| A AFRE 4= AUSL|
'NetApp &= 284 IHEE|A E" HRst AS

S0 64H|E rpm It Y0 Helel A S H=2E R S AFERLICH
gfolgL|ct.

NetApp2 Linux & RFEHEEIS XY AS X5 ATOX| T 2EA] ZX|g ERE flELIth REEElE

Linux 2AEQ| AH=S %%'ﬁxl MELIth RECIEIS ArEsHH 22| S JH45tal NetApp 124 X3 O] #{Are] 719
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AN

X-lEE AIIoI- A

-

"
LA

X Linux Unified Host Utilities 0| M X|E|0] Q= AR = £ 20| =6l{0f LTt o] REZ|E|E XMAHst
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1. 0l A 32H|E EE= 64H|E Linux Unified Host Utilities 2ZE 9|0 I7|X| S Ct2Z
AFO|E" AIO|EE SAEN A,

C2fLICt "NetApp Support

2. CH2 P S MBS0 2T EQ|0f T§7|X| S AX|RLICH

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

®

SAN =

o Mol MZE 7d 2T 2 AE0t0] off AZE S22

Volumes ONTAP" & "ONTAPE Amazon FSx".

E 220[AHES Fde = AFLICH "Cloud

N
o

EXRSHUAIR
0] £212 NetApp Host Utilities T7|X| S Mx|& o A}5 2 MX|ElL|Ct 0| 7|E= LUNZF HBAZ 2a|ste o

T20| &= "anlun' R EE2[EIE MSELICL 'anlun' BE2 2 AE0]| 0fHE LUN, 5 2 3 O[L|A|0|0|E O &S
Aok ol 2ot FEof| et YEE gretetL|Ct

o

Ct2 ololl M= 'show’2H= "anlun lun show' BE S A0 LUN MEE distst

# sanlun lun show all

ol ==:

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? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sde hostlb FCP
120.0g cDOT
SAN HE
Lot
SAN RIS AFZsI2i= 22 740l 2o XIRE|O0F BILICE B ALBE 4 YBLICH NetApp 4= 284 BjE(~
E" A2 591 0S, HBA, HBA TW¢lof 5! HBA £ E! BIOS, ONTAP HTO0| X| I E|=X| gHolstL|Ct,
CHA|
1. SAN E&| LUNS SAEO0f| ojZigh|ct

2. 02| Z2E A 8Y = JA=X| geletot.
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@ SAE 0S7} 7HEE| D 20 AdEH of2] Z2E AR £ UaL|CH

3. SAN 2& LUNO| i E[= ZE0i| CH3ll MH BIOSOIA SAN 22 dFetL|Ct.
HBABIOSE 2ds}dt= ¢#of CHet XtAIS LHE2 SE¢HME 2B ME EXRHAIL.

4. SAES YRS REo| HTY=X| ol

SUSE Linux Enterprise Server 12 SP42| AL /etc/multipath.conf It 0| ZxHsH{0f 8} X| Tt IIUS XX O 2
HAT Q= gl&L|CH SUSE Linux Enterprise Server 12 SP4= ONTAP LUNS QIAl5t1 SHIZ2 7| 2t2|8t= o
LSt RE AXMOoZ ZmUEL|CE

'multipath -I' S ALE3t0] ONTAP LUNS| 2T S =telet o= JASLICE ks M0 A= ASA B! H| ASA CH &0
O LUNO| CHet ME OhS 22 S3HS wMSHLI.

DE SAN o] 4

H= SAN 0{2{|0|(ASA) F+E0ll M XIFEl LUNO| Ciet 2= =27t 2y 3! 2[AstEL|Ch O Zap 2= Z2E Sl
/0 ZH2 SA0 M2t 2 M 50| FAELICH

of
CHS Ol= ONTAP LUNO| CHot SHIE £33 HAIL|CH

# 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

@ EH LUNO| A2 B2 B2 S AESHA| DHYAIR. BZ27} 471 O] ERSHA| gd5LICt. 87 0] &2
F22 Qo AR2|X| Fof7t HHYS M F= EHIF LU & ASLICH

H| ASA 7

HIASA 7182 22 24 =917t M2 CHE F el 32 OFO0| A0{0F BfL|Ct U&7t =2 H2E=
A
—

Active/OptimizedO|H, 0| = Oi22|A[0|E= ZHEE27} MH|AE MSot= A2 Q0L L M &97t H2 B2=
24 F=20|X|2 LHE HEE M ME|AE7| THZ0f 2| Xot=|X| ESLICH 2[Ht|X]| B2 B2E 2| Hstel =S

M8 =+ gl= R0 AFZE Lt

o
CHS ofl= 5 7H2| Active/Optimized 222t & 7i2] Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CH$t SHIE



#multipath -11

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

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

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

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

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

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

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

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

()  ULUNOIUZ B2 FRE MBS DAL BRIt 014 BRSHR| eigLict ) ol el
A2 Qlof AE2X| Hoj7 YHHS o Z2 AT T 4 YALIC

P

rH
(0)al

SUSE Linux Enterprise Server 12 SP4 OS& ALY E|0{ ONTAP LUNZ QIAl5t B E 1M 7 HEE SHEEH|
XHE MEBH|CH

£ 2Ll multipath. conf OHE A2 Ol22 AlZISI2{H It 0| U0{0f 5HX| Tt CIZ HHES ALES|
0|:||-0|E ol MAMSE A QLA T}

co=2 T

2
e

touch /etc/multipath.conf

O MAS XS HEY wf thE B2 MH|AE Sdotstn AlEslioF & 4= ASLICEH

# systemctl enable multipathd
# systemctl start multipathd

* Ooff 2 F7te 2R= YlE LDk multipath. conf It - CHE A2 E Soff 22|5HX| gfe2i= EX[IF JAALE
7122E MEolst= 7|1E 2Ho| Y= 3R
* BX| gb= CIHIO|AE H|QISt2{H 0f Ch2 28 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.*"

-

£ uHEL|CE <DevId> E AF2SH wwip Mg EX|Q 2XIEIL|CE.

of
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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

CIE BOME Q8 242 H0o| ELICt multipathd ONTAP LUNO| CHEH OH7H tH4s O Tl ZERILICH SAETL
CH2 SE%*HIQI LUNO|| E*EI(H QA1 0|21k OH7H H4 %ﬁLfEfE HEolE AL oM LIE0]| StanzasES ARSI

2=M5ljOF BHLICt multipath.conf ONTAP LUNO| EH3| HEE|= THAQALICH I X| (9™ ONTAP LUNO|

Ol MTHZ RHE8HX| 242 4 USLICE 0|28t 7| 222 NetApp Y/E= OS 2 SYM|2F AFErst ot XX 0| =|0{0f 6HH,

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

Of7H = M
detect_prio(AFH ZHX]) o

DEV_Loss_TMO S otoh"

o =+ ZA
Fast_10_FAIL_TMO 5

oy "2 pg_init_retries 50"
Flush_on_last_del.(ﬂfxl'i.* AR Al E2{A "ol
hardware_handlerS AMEedstL|C} "0"

no_path_retry & MEHSIL|C} tHoI&E
path_checkerE MEHSIL|C} "tur”
path_grouping_policy "group_by_prio(2& 7|Z&/2Al)"
Z2 M= "AH|A AZEO"

polling_interval 2 L|C}

5
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OH7H 4 ks

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

off

CIS CIxo M= -2l 7|22t £Hot= WHE 20| FELICL 0] 22 'multitpath.conf IHY 2 ONTAP LUNZ}
S 2tE|X| 84= path_checker?t no_path_retry2| 22 HolgtL|Ct S AEQ| Ot HZAE CHE SAN AEE|X| IfZ0]|
HAHY 2 gls E2 0|2{3 Of7 H4-E ClHIo|A ABRHXETL Q= ONTAP LUNO| CHelf EE 5| +HE & ELICE.

defaults {

path checker readsector(
no path retry fail
}
devices {

device {

vendor "NETAPP "
product "LUN.*"

no path retry queue
path checker tur

}

2HT 2|

SUSE Linux Enterprise Server 12 SP42} ONTAP Z2|A Q| A el 2X|7t gi&LICt.

ONTAPZS} & SUSE Linux Enterprise Server 12 SP32 At2%tL|Ct

ONTAP SAN SAE M M™E ALE3I0{ ONTAPZt &=l SUSE Linux Enterprise Server
12 SP3E dC = A de = /JUSL|CH

Linux Unified Host UtilitiesS A X|&fL|C}
NetApp Linux Unified Host Utilities 2T E 0] I{7|X|= Ol A AFRE 4= UESLICH "NetApp Support AFO|E" 32H|E

% 64H|E rpm It 7 Y0 Metot MAUS 22 F2 £ AEYLILE "NetApp = 2EH IIEZA =" HRSH AS
sfolgtLct.

[m

FEHEEIZE EXIg NS M HIYSHK|T HIEA| AX[e 2= glsLch fRE2|El=
X XELICH RE2IEIE AHESHH 22|E 748t NetApp 12 X| @ O] FAte] 74
3FL|E}
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NetApp2 Linux Sg A
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LA

iz}
FO

re

X Linux Unified Host Utilities HHX0| MX|Z|0{ Q= AR = E
tS THAIE et XA HES MX|sof EL|Ct.

18]

20| =3fjof BfLICE O] REEIEIS A5t

[

1. Ol A 32H|E EE= 64H| E Linux Unified Host Utilities 2T E|0] I{7|X| S C2ZE=HL|CH "NetApp Support
AO|E" AIO|EE SAEQ HE.

2. OIS HHS A8t AT Eof IH7|X[E MX|EL|Ct.

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

@ O] 2M0i| MSE 78 2ES ALE3I0 off HEE 22t E S20|AEE 78E 4 AUSLIL "Cloud
Volumes ONTAP" 3! "ONTAP-& Amazon FSx".

SAN E2!

o

HESHIA2

O £2I2 NetApp Host Utilities 17| X|E 2X|& O Xt 2 AX[ELICL 0] 7|E= LUNZH HBAS 2t2|5t=
T20| &= "anlun' REEIE|E HMZELICE ‘anlun' BHE2 2 AE0| OHZE LUN, CHE 22 3L O[L|A|00|H 282
ddot= O 2ot o et L2 E ghetetict.

o

CHS Al M= 'show’2t= "anlun lun show' @S AF2SH0] LUN M EE dtetgtL|Ct,

# sanlun lun show all

Oof|®| &E3:
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/lun? /dev/sde host15 FCP

120.0g cDOT

=
SAN EEIS A5l = 2 40| 2fsH K| =|0{0F SL|CH E ALEE 4 UESLICH "NetApp A% 224 IHEEIA
A2 £901 0S, HBA, HBA T2 3! HBA £E&! BIOS, ONTAP HX 0| X| & =X| etolstL|Ct,
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|

3. SAN £ LUNO| o= ZE0|| Cisl A BIOSOIA SAN RES AFgfL(Ct.
HBABIOSE 2daldt= YHof CHot XtAIS LHE2 SEYHME 2B ME EXRSHAIL.

4. SAEE XY

om

2

stof 2Elof

4
ox
OH
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s
=x zol

gLt

s 32
SUSE Linux Enterprise Server 12 SP32| AL /etc/multipath.conf It 0| QL0{0F S} X|2t MU S MO = HAE
Q= AUELICH SUSE Linux Enterprise Server 12 SP32 ONTAP LUNS QlAlstT SHIZEH| 2h2|ste o] 2 st

HE dFo= ADAELIC

'multipath -I' S ALE3t0] ONTAP LUNS| 2F S =telet 4= /JAELICE Chs M0 A= ASA 3! H| ASA CH &0
O LUNO| CHet ME OhS 22 £3HS MSHLIC.

2 E SAN ofgj|o] 3o

= SAN 0{2{|0[(ASA) F+E0ll M XIFEl LUNO Ciet 2= 27t 2y 3! [AstEL|Ch O 2o 2= 3=
/0 ZAS SAlo Mgt 2 M 450 SFAEL|CH

i
ofm
<t

o
CHS Ol= ONTAP LUNO| CHot SHIE £33 2 HAILICL

# 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

@ EH LUNO| A2 B2 B2 S AMESHA| OHYAIR. BZ27} 471 O] ERSHA| 45 LICt. 87 0] &2

= o
BE2Z Qs AE2|X] HOW7t HHYE W F= ZH7F 2 4 AS LI

Hl ASA 74

Hl ASA 7149| 32 M =27t M2 CtE F 7He| Z2 OJF0| J0{0F ELICH M7l =2 FEE
Active/OptimizedO|H, O|= OHO2|H|0|E= HEEZ{7f MH|AE HSSt= A2 20IYLICE M &7t H2 BE2E
gM ZE0|X|2t CHE HEEZ0|M MH|AE|T| IHZ20]| £[XSt=|X| RSLICH £[M}X| U2 2= £ X E EE
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A|._g_z‘5+

A A
=2 T BA

rr

BR0|2 AFSELICE

o

CtS ofl= S 7H2| Active/Optimized 222t & 71| Active/Non-Optimized ZZ7t = ONTAP LUNO|| CH$t SHIE
x2S FASHL|CY.

# multipath -11

3600a09803831347657244e527766394e 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

()  LELUNOILZ Be FRE MBS DAL B2t 4 o4 BRsHR| eigLict ) ool

= o =
BEE Qlol| AE2|X| Fol7t HUYE M B2 EXIF LU & ASLICEH

SUSE Linux Enterprise Server 12 SP3 OS&= ZIYUE|0{ ONTAP LUNZ QA6 B E 4 07 HK-E SHIEH|
s dEefL|ct,

£ 228U multipath. conf CHE A2 O|22 AlZSH2{H THU0| RU0{0f SHX|TH LS HHES AFESHo gl
OHIO|E I}QUS MASH & QIAL|C}

oco=2

touch /etc/multipath.conf

Ol AUS XMZ HEY mf LIS = MH|AE Egotdtin AZEHO0F & 4= ASLILH.

# systemctl enable multipathd
# systemctl start multipathd

* Ol Y F7te 2R= Y&k multipath. conf Y - CHE A2 E Sl 22|5HX| k2= TX[IH JAALE

ost= 71E 2%0| gl= BR

* BX| 4= CIHIO|AE H|QI5t2{H of ChE F2& =MLt multipath. conf THE.

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

47



£ WHEL|CE <DevId> E AF2SH wwip Mg HX|Q 2XIEIL|CE.

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

CHA|
a. c}

dlo

HHS HASI WWIDE EIsHIAIL.

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

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

b. £ &ItELICt wwIDp 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.*"

—

2 o4 SHQlsof BHLICE /etc/multipath.conf 7|2 H™E P = U= AHA| B THY(53| 7|24
MM AUL)
= A O

Chs HoME 1Y @AE B0 FLIC multipathd ONTAP LUNO| CHSE Of7H 4 51 E~ ZHQILICEH SAETL
CHE %é‘%*HIQI LUNO| j.i.*-’—".-EICH AL O|2{t 07 H F Sttt MFOE B2 oM LS| StanzasE AHESHO
ol{0F HLICt multipath.conf ONTAP LUNO| £83| M E2&[= DfUUL|CEH IHX| a2H ONTAP LUNO|

Ol &= ZS5HK| bS o= UELICE Ol21et 7| 222 NetApp S/EE= OS =M A& e wiot XHE 2| =|0{0F 3HH,
0 Feko] 25| o[t 2 w2t xFH Of £[0fOF BiLICE.

OH7H tH == M
detect_prio(AFH ZX]) o

DEV _Loss TMO "B
o 57 =2
Fast_10_FAIL_TMO 5

o "2 pg_init_retries 50"
Flush_on_last_del.(OFX[2F AFR| A| E2{A| "ol
hardware_handlerS MEHEHL|Ct 0"

no_path_retry & MEHSIL|C} CHo 1
path_checkerS MEHStL|C} "tur"
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OH7H 4 ks

path_grouping_policy "group_by prio(2& 7|E/&Al)"
Z= MH "MH[A AIZHO"
polling_intervalL|C} S

oz2|Q "ONTAP"

M= LUN. *
Retain_attached_hw_handler £ & Z38IMA|R o

RR_WEIGHT "t

AEXL_XSHH 0| ofL|R

S Al ey

off

CIS oMM = [™ o=l 7|22t ™ot s 2o FLICH 0] 22 'multitpath.conf IFY 2 ONTAP LUNZt
S2E|X| 9b= path_checker?t no_path_retry2| 22 HOo|gtL|Ct SAEN| OtE] HZAE CHE SAN AEEZ|X| TfE0]|
HAHE 4= gl= AR o|2{$h o7l tH4=E C|HIO|A ABHX}T} Q= ONTAP LUNO| CHelf EE 8| £XE 4 Ql&LILCE.

defaults {

path checker readsector(
no path retry fail
}
devices {

device {

vendor "NETAPP "
product "LUN.*"

no path retry queue
path checker tur

}

2T X

SLES 15 SP3(ONTAP Zgt) 22[A0= Ch3at 22 L2 ZH|7F AELIC
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NetApp HH ID
"1089555"

50

M=

AERX| HYH EHH B
Emulex LPe16002 16GB
FCE ME¢t= HE HH
SLES12 SP30IA HH
S| ZHEE| Y EL|CE

29

Emulex LPe16002 HBAE
Ar83t= 719 B
SLES12 SP30|AM AE2|X]|
HYH =] Fof| 72
STHo] 2hleh &~ USLICE
He B2 2 HHE
MEEstet= HIAIX[E
EAIRLICEH O2{H 38
D=0 STHEILICH
kdump?t & E 22 A4
ST jvar/crash/ CIEE2|
Ot2Hofl vmcore It 2
M-AEILICE vmcore
orofl A Amfe| Aelg
AN = JASLICE o
2HEE FR
"Ipfc_sli_ringtxcmpl_put+5
1" 2E0N HE SO
ZEE[R} oM vmeore
orof 7| S & LIChol[<
RIP:
Ipfc_sli_ringtxcmpl_put+5
1). {8 8t T S AE 2F
HHE MELstn
OfZ2[AH[0|ME CIA|
AESHH 2F HHE
S CEH

Bugzilla IDR!L|Ct
"1042847"


https://https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1089555
http://bugzilla.suse.com/show_bug.cgi?id=1042847

NetApp HH ID

"1089561)=

SES

A"

M=

AERX| HYUH XA S
Emulex LPe32002 32Gb
FCE ME¢t= HE HH
SLES12 SP30IA HH
S| ZHEE| Y EL|CE

29

Emulex LPe32002 HBAZ
AHESH= 79 HA
SLES12 SP30|A| AEE[X]|
HYH = Fol H4
STho| et &~ ASLICE
g B2 2 MAE
ME-SI2t= HAIXIE
HAIELICH 22{H 38
T2 0| ZTHEILICEH
kdump?t & E 22 A4
Z k2 var/crash/ C|HIEE|
Ot2Hofl vmcore OIS
MMBH|CE vmcore
mHAOA AHTfe| YelS
ZAPE & JAELICE of:
ZHEE F2
"Ipfc_sli_free_hbqg+76"
BENA HE SEHO|
EHAME| A O vmcore
ool 7| S EL|C o2
RIP: Ipfc_sli_free_hbq+76.
HE BH 2 3AE 2Y
HHE e st
OHZZ|A|0| M2 CHA|
AlZSH 28 HHE
S Ct

Bugzilla IDR!L|Ct

"1042807)=

SES

PREL
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1089561
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1089561
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1089561
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1089561
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1089561
http://bugzilla.suse.com/show_bug.cgi?id=1042807
http://bugzilla.suse.com/show_bug.cgi?id=1042807
http://bugzilla.suse.com/show_bug.cgi?id=1042807
http://bugzilla.suse.com/show_bug.cgi?id=1042807
http://bugzilla.suse.com/show_bug.cgi?id=1042807

NetApp H 1 ID H= MY Bugzilla IDRL|Ct

"1117248)2 HZotHUA " AEZ|X| HYH XY F  Qlogic QLE2562 HBAE  "1062496"
QLogic QLE2562 8GB At83t= Sles12sp3

FC7t A& 714 (kernel-default-4.4.82-
SLES12SP30IA 7' 6.3.1)0[A AEZ|X]|
STHO| BHEE| R ELICH HYH Etf F0

7'40i[A i o] Hlstof
719 STHo|
2HEEJASLICE HE
IHH2 2F MNE
TEESH of Z2|AH|0| M
STHE YoZLct
kdump?t 2AE AL HY
I{}0| /var/crash/directory
Ot2{oll vmcore IS
AHA-Iol-L_||:|._ 9.| L ]IHI_.Iol
HHMSHH vmceore TS
ALE5to] Eofel lels
motel 4~ AUELICE of: O]
A< "BLK finish_request
+ 289" Z=0{| A I{ 0|
2HEE|Y I—| Ct o md2
L2 EXEE M85t
vmcore ]If°'01| 7| S ELCt.
"exception RIP:
BLK finish_request +
289" H4E SEt s S AE
OSE MEEsH 2
HHE =7 —’.‘— USLICE
o w2t S
D2OAS EMI NES =
oIA|__||:|._
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117248
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117248
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117248
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117248
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117248
http://bugzilla.suse.com/show_bug.cgi?id=1062496

NetApp HH ID

"1117261)=

SEN

FHAAIL"

M=

AERX| HYUH XA S
Qlogic QLE2662 16GB
FCE At8%t=
SLES12SP30AM HE
S| ZHEE| Y EL|CH

e

Qlogic QLE2662 HBAE
At83t= Sles12sp3

714 (kernel-default-4.4.82-
6.3.1)0M 2 E2|X|
HYH & Fof| AHE
FTHo| gt o~ JAELICH
J3{H 2 MHE
MEESHo S8 T2 0|
STHEILICE kdumpZt
TdE 32 HE B2
Ivar/crash/directory Of2H0|
vmcore It S M-AL|Ct.
vmcore It E A 510
&oljel Aels mefeh
UAELICE of: o] 2R " &
UL AR E FA
DEUAM H'E ST
ZHEEICH OHE EXIEE
AH23t0{ vmcore THLO||
7|ZEL|Ct - o] RIP: &
= AL ERE A
40| ZHHE 20l=
SAE 2F AMHE
MEES D o mat
OHZ2|Z|0]HS CHA|
AZESH 28 MEHE

=8 4 gLt

Bugzilla IDR!L|C}

"1062508)=

SENS)

HYAIL"
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117261
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117261
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117261
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117261
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117261
http://bugzilla.suse.com/show_bug.cgi?id=1062508
http://bugzilla.suse.com/show_bug.cgi?id=1062508
http://bugzilla.suse.com/show_bug.cgi?id=1062508
http://bugzilla.suse.com/show_bug.cgi?id=1062508
http://bugzilla.suse.com/show_bug.cgi?id=1062508

NetApp H 1 ID H= Ad Bugzilla IDYL|Ct

"M172745 EZSHAA Q" AEERX| HYQH XA F  Emulex LPe16002 HBAE "1062514"
Emulex LPe16002 16GB  At&3t= Sles12sp3

FCE AtE%t= 31'-E"(kernel-default-4.4.87-
SLES12SP30{A 744 3.1)0flM AER|IX] HYLH
S| AR ASLICH ’5.* S0l 74 o]

(o3|
gheh & AELct J2H
294 HIHE MEE st
SE T=&0|
SCHEILICEH kdumpZt
THE FR 7HE BH2
Ivar/crash/ C|E E 2| Of2Ho|
vmcore It S MMshL|CH
vmcore IS Af95f0=|
Ztofe| elS metet &~
USLICE of: 0] AR
"raw_spin_lock_irqsave
+30" 2E0IM H'E r0|
A9 o O} —.-_—If
AHE5H0 vmceore 11}°'01|
7|EEIL|Ct. —exception
RIP:_raw_spin_lock_irgsa
ve +30. 70| STl
S0= TAE 2F HHE
HEEstn o w2t
OHZ2|A|0| M CHA|
A2 28 HHE
e °'*|-|Ef.

ONTAPZ2} &1 SUSE Linux Enterprise Server 12 SP2E A2%tL|Ct

ONTAP SAN S AE 1M MM Z A28 SUSE Linux Enterprise Server 12 SP22}
ONTAPE EtAC=Z Fde = JSLICH

Linux Unified Host Utilities=S A X|&fL|C}

Ct "NetApp Support AFO|E" 32H|E

|
tApp S 28M IHEE|A E" LQ3 2

NetApp Linux Unified Host Utilities 2T EQ0 I{7|X|= A AT 4= /&L
% 64H|E rpm IHY M0 Moot IAS REE= 2 S AFSELICH 'Ne
gholghL|Ct.

NetApp2 Linux S2t SAE REZ[EIE A 22 M2 HHSIX[THHEA| HX|g Q= RELICH REZIE=
Linux SAEQ| M % HZASIX| SLICH REZ|E|IE AFRSHH 22| 2 71510 NetApp 124 X[ O] At 724
HHE 23 K| &g Ct.

st A

94Xl Linux Unified Host Utilities HHZ 0| AX|E|0{ Q= B EE= £ 20| =6{oF SrL|Ct. o] REIZ|E|E M[Hst2

M

t2 EHAIE et 2|4 HHE EX[GHO0F ghLTt.

1. Of|M 32H|E EE= 64H|E Linux Unified Host Utilities 2T E Q0] I{7|X| £ CHRZEEHLICE "NetApp Support
AIO|E" AIO|EEZ SAEQ| HA,

2. CH2 P S MBS0 2T EQ|0f Ti7|X| S AX|FLICH
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117274
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117274
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117274
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117274
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=1117274
http://bugzilla.suse.com/show_bug.cgi?id=1062514
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/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

"rpm -ivh NetApp_linux_unified _host_utilities-7-1.x86_64"

@ o] 2M0i| MSE 78 2ES AIE3I0 off HAE 224 E S20|AEE 78E 5+ USLIL "Cloud
Volumes ONTAP" 3! "ONTAP-& Amazon FSx".

0| EZ!2 NetApp Host Utilities 7| X|E X mf XS = AX|EL|Ct 0] 7|E= LUNZt HBAE #t2|5tH= O

T20| £[= "anlun’ RE2|E|E HMSELILE ‘anlun’ BE2 2 AE0 0EE LUN, Ef ZZ S O|L|Al0f|0|H &S

Aot ol 2t Y=o et YEE greteti|ct

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

# sanlun lun show all

Oof| %l &£3:
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 hostl15 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sdd  hostlé  FCP
120.0g cDOT
data vserver /vol/vol2/lun? /dev/sde host15 FCP

120.0g cDOT

SAN £El

LRt 7

SAN B8 2 A2t = 32 ?“Oﬂ Ofsl| X| A =|0{0F BLICtH E ALEE = UELICH "NetApp A= 2EH HERIA
E" A2 £9I 0S, HBA, HBA g0 2! HBA FE! BIOS, ONTAP HZFO0| X E|=X| &QIstL|Ct.

CHA|

1. SAN £E! LUNZ SAE| DjZ$tL|C},
2. 02 ZZ2E A2

(D)  =AcosststsEm P20l AgER oz F2E ABE 2 YBLIC

3. SAN £&! LUNO| o= ZE0|| Cisl At BIOSOIA SAN 222 HFgiL(Ct
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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
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=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=77284;&solution=1&isHWU&src=IMT

SUSE Linux Enterprise Server 12 SP29| A2 /etc/multipath.conf It 0| ZxHsl{0f 8}X|Tt IIUS XX O 2
HAT L9 = gIELICE SUSE Linux Enterprise Server 12 SP2= ONTAP LUNS QIAISt T SHIZ2 | 2t2|st= o
Lot e MXMOoZ ZmUEIL|CE

'multipath -I' S ALE3t0] ONTAP LUNS| 2F S =telet 4= JASLICE ChZ M0 A= ASA B! H| ASA CH &0
O LUNO| CHet ME OhS 22 £3S wMSHLI.

2 E SAN ofgj|o] 3o

2= SAN Of#[0](ASA) TA0IA XIZE LUNOI Chet 2 227t 24 o #{H2teElLich 1 20, RS 22 S £
/0 Ztelg SAlof Kalgtoz i Hiso] sHatelL|ct

o
CHS Ol= ONTAP LUNO| CHot SHIE £33 2 HAILICH

# 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

@ EH LUNO| A2 B2 B2 S AME0HA| DHYAIR. BZ27} 471 O] ERSHA| gd5LICt. 87 0] &2
BE2Z Qs AE2|X] HOW7t HHYE o F= ZH7F 2 4 ASLIC.

Hl ASA 74

Hl ASA 7149| 22 2M =27t M2 CtE F 7He| Z2 OJF0| J0{0F ELICtH 2M=27l =2 BEE=
Active/OptimizedO|H, O|= OHO2|H|0|E= HEER{7f MH|AE MSSt= A2 20IELICE M &7 H2 BE2E
gM ZE0|X|2t CHE HEEZ0|M MH|AE|T| IHZ20]| £[XSt=|X| RSLICH £ M} X| U2 2= X E EE

A8 4 gle ZR0l2 AR E LT
of

CHS ofl= 5 7H2| Active/Optimized 222t & 7H2| Active/Non-Optimized ZZ7t Q1= ONTAP LUNO|| CH$t SHIE
E£22 EA[RL|CE

56



# multipath -11

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

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

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

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

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

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

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

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

SUSE Linux Enterprise Server 12 SP2 OS& ZAIIYE|0{ ONTAP LUNZ QIAlst B E 1M 7 HEE SHIEH
s AdgLct.

£ 2Lt multipath.conf OHE E= 22 A|ZISI2{H DHA0| QU0{0F 5|2 CHE FHE AIESHH Hl
OHIO|E MY S WHY + AFLICE

touch /etc/multipath.conf

Ol AUS XS YEE mf LtE = MH[AE Edofdt

=

Kl
>
it}
g
°
ot
1
30
o>
Il
=l

# systemctl enable multipathd
# systemctl start multipathd

Y 71 ER= EUCk multipath. conf O - TS H2E SOl 22[5HX] gi2i= FX|7F AL

I
|=22tE MHZQst= 7| & 2Fo| gle 82
H

r
Ras
&2
il
o
S
>

£ HQst2{H o Ch2 #E8 F7FLC multipath. conf THY.

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 AFRSHH wwip Mg EX|Q 2XIEL|CE.

o
0| of|ojl A= C|Hto|A L] WWIDE 2HQlst off =IHetLICt multipath.conf IHY.
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CHA|
a. C}

gl

HHS HASI] WWIDE It AL.

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

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

b. £ FIFELICt wwiDp O|AM EM2|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.*"

—

= A &Holdl|oF BILICE /etc/multipath.conf 7|2 AEE MEHS £ /U= BlAHA A MA(ES| 7|24k
MM 92)
1 - AN O

CHE HOlME I A 0 FLChmultipathd ONTAP LUNOI| CHEH Of7H s 5 Bl ZIALICH SAETL
CHE SS A2l LUNO| F&E|0f Q1 of={et 07 tHa & otLtet: JF2E B2 oM LS| StanzasE AHE51H0]
Hol{0F HLICt multipath.conf ONTAP LUNO| 83| M &= TfUJLICE IHX| 2SS ONTAP LUNO|

Ol MTHE =SSIX| obE = USLICE 0[24%t 7| 2342 NetApp H/E= OS SSUHM|QL MRS mfTh XX 2| =|ofof SHH
1 geko| 2HH3| o[t et xFH O £[0fOF BiLICt.

)

OH7H tH =~ RS

detect_prio(AFH ZX]) o

DEV_Loss_TMO =E

Zof 4 =2

Fast_IO_FAIL_TMO 5

o "3 queue_if_no_path pg_init_retries 50"
Flush_on_last_del.(OFX[2F AFR| A| E2{A| "ol

hardware_handlerS ME{EHL|Ct "0"

path_checkerZ ME{SIL|C} "tur”

path_grouping_policy "group_by_prio(2& 7|&/2Al)"

B2 dH "MH|A AlZFO"
polling_interval i L|C} 5

oz "ONTAP"

M= LUN. *
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OH7H 4 ks

Retain_attached_hw_handler & & ZXsHA|R o
RR_WEIGHT n ol
INEEN RN I ES o E= ofLIR
S| S
o

CS old[of| M= RELelEl 7|2 S +Hot= UHE B0 ELI|C}E 0] B2 'multltpath conf IFYS ONTAP LUNZ}
S E|X| Q= path_checkert detect_prio2) EA% HolgfL|Ct. §ﬁ50ﬂ OF%| HZA= CHE SAN A E2|X| 20
HAHE & gls B2 0|23t 0f7 H4~E C|HIo|A ABNXIIL Qli= ONTAP LUNO| i E85| +-e 4 AUSL|CH

defaults {
path checker readsector0

detect prio no

}

devices {

device {

vendor "NETAPP "
product "LUN.*"
path checker tur
detect prio yes

}

Aeizl 2H

SUSE Linux Enterprise Server 12 SP22} ONTAP Z2|A0f| Cial L7l 2X|= giaL|ct.

ONTAPS2} &4l SUSE Linux Enterprise Server 12 SP12 AF2%L|Ct

ONTAP SAN 2 E 714 MM Z AFESI0H ONTAPZI AX|El SUSE Linux Enterprise Server
12 SP12 LHMCE Mg # A& LICE.

Linux Unified Host UtilitiesS A X|&L|C}
NetApp Linux Unified Host Utilities 2TZE 0] I{7|X| = 0| AtEEH 4 AELICH "NetApp Support ALO|E" 32H|E

ol g4H|E .rpm ol Ao Meist ojelg 2= AL E AM2TLCt "NetApp AS M I|EZIA ETTQTH S
efolgtLct.

NetApp2 Linux S8 SAE SE2IEIS MAIR 1S H3J ARSIKS $IEA SX/2 WL LT RY2IEls
Linux 20| HE8 W] YSUCE RERIEIE ABSIE 222 L Netaop 221 K12 o kel 78
MEE 2HY 4 JEE XYLIC

o

29t A

=
94X Linux Unified Host Utilities HH0| MX|E|0 Q= 2R E=E ¢

IJ

2| 0| =3H{OF gtL|Ct O] REE|EIS MAHEHLL
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Ct2 EHAIS et 2|4 TS EX|8H0F gLt

1. 0| M 32H|E EE= 64H|E Linux Unified Host Utilities 2ZE 0] I§7|X|E Ct2Z EBL|CH "NetApp Support
ALO|E" AIO|EE SAEQ| HEA,

2. CH2 HES MBS0 2T EQ|0f {7 |X| S AX|FLICH

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

&LICt "Cloud

£0

@ O EM0| HzEl 71 HAHE AI25HH of| HZE S2HRE S20|HEE &Y £
Volumes ONTAP" B! "ONTAPE Amazon FSx".

SAN E72!

o

EZXSHAAIL
0] 222 NetApp Host Utilities N7 |X|E MK of XAtS2 2 HAX[ELICt 0| 7|E= LUNZF HBAE #2[ste= G
20| &= "anlun' RE2|E|E MSELIC 'anlun' BHES SAEN| DL E LUN, CHES ZZ 3 O[L|A[M|O|E O &S

WHot= ol 2o FHof et §EE greteti|ct

o

CtS M= 'show’2F= "anlun lun show' @S AF25H0] LUN M EE dtatgtL|Ct,

# sanlun lun show all

ol =3:
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl  /dev/sdb  hostlé  FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN HE

Qs 2

SAN 2ES A8dt2 = 22 740l ofs X|Y=|0{0F FLICH E AHSE 2 USLICH 'NetApp 4= 24 IHEZA
=" M8 &2l 0S, HBA, HBA H<|0] 5! HBA £&! BIOS, ONTAP H{T0| X| ¥ =[=X| ZHolgfL|Ct.

CHA|

1. SAN EE! LUNS SAE| ojTstL|Ct.
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2. 02| Z2E A8 & A=K eelghuct.
@ SAE 0S7h7HEE D Z20IM ME|H of2] ZRES AH8Y 4 USLICH

3. SAN £E! LUNO| o= ZE0|| CisH At BIOSOIA SAN 228 HFgiL|Ct
HBA BIOSE 2datdt= YHofl CHot XtMIS LHE2 S HE 2B ME BRI

4. SAEES HREst0] HE

ox
0
3%

—
=X 2ol

L.

SUSE Linux Enterprise Server 12 SP12| Z< /etc/multipath.conf It 0] ZXHsH{0f SHX| 2t IIUS AHHOZ
HAY LR = USLICH SUSE Linux Enterprise Server 12 SP12 ONTAP LUNS QIAlst SHIEA| #2[she o
LUQstOE M¥oZ AntUElL|Ct,

'multipath -I' S AL23t0] ONTAP LUNS| 2F S =felet o= JAELICE ChZ AH0j M= ASA 3! H| ASA CH& o
O E LUNO| CHEt MZ OhS 22 23S S LI

D= SAN o{g|o] 4

TE SAN Of2[0(ASA) TN XIFE LUNOH chet 2 Z27t 24 9 A(atelLich 1 20, BE 3=
IO B2iS SAloll H2lgozM H50] sratelLc

i
olm
=

off
CHZ o= ONTAP LUNO|| Chict SHHE SH S EAIRLIC.

# 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

(D THY LUNO| A2 2 B2 S AESHA| DHYAIL. HZ27H 471 o] 2RSHA| g4&LICt. 87 0] &2
B2E Qlol| AE2|X| Fof7t HHYE M B2 EX7F LU & ASLICEH

H| ASA A

Hl ASA 7149| A2 2M =27t ME CIE F 7o ZE TIEFO0| Y00} BLICt 2M=27t 2 FEE=
Active/OptimizedO|H, O|= O O2|H|0|E= HEER|7t MH|AE MSSt= A2 Q0IYLICE M &7t H2 ZE2E
2 HZ0|X|2H CHE ZHEZE2{0|A MH|AL[7| ofZ20f| Z[H2te|X| RSLICH £ ME|X| U2 HE2E= X HotEl HZ2E

MEE = gl= B0t AAEE LI
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o

CtE ofl= & 7H9| Active/Optimized ZZ22t & 7H2| Active/Non-Optimized ZZ7t 1= ONTAP LUNO|| CHet SHIE
xaiS FA|SHC}.

# 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

@ THY LUNO A2 2 B2 S AESHX| DHUAIL. HZ27H 471 o] 2RSHA| 4&LICt. 87 0] &2
B22 Qo AE2|X| Fof7t HHYS M B2 EX7F LU & ASLICEH

SUSE Linux Enterprise Server 12 SP1 OS&= ZIYUE|0{ ONTAP LUNZ QlAlstD BE 1 D7 HK-E SHIEA|
s ALt

£ Z2/gLICt multipath. conf OHE E2 O|2E AlZSI2{H THA0| RU0{0F 5HX|2H LS HAES AFESHH ¢l
0|:|f0|E oS e &= JASLICH

o= T

touch /etc/multipath.conf

O MYUS NS MY i CtE = MH|AS 2datstn AIEslioF & 4= AELICEH

# systemctl enable multipathd
# systemctl start multipathd

« o MF 2718 WR= YALICnultipath. cont I - S Z2S S8 Halsix| gfoai= Fx|7t UL

7|22 MEolshs J|= 4Ho| gl 2L

* BX| 5= 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 AESH wwiD M2l X[ XIS YLICE
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of

Of of|ofl M= ClHtO[AS] WWIDE 215

CHA|
a. C}

glo

HHS LS WWIDE 2l

ICt multipath.conf OF.

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

sda SHE|AEN| FI1010F 5h= 2 SCSI LI A3 YL|CE

b. £ FIIELICt wwiDp OIM SM2|AEZ /etc/multipath. conf:

blacklist {

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

devnode "“hdl[a-z]"

WA

devnode

—

FAb B

of A

0ot
o
oF

2z 1jo
rx
][0}

)

CHe BoME 1Y QA4S 20 FLIC multipathd ONTAP LUNO]| CHSE Of7H 4 S Ex ZIQILICEH SAETL

cciss.*"

HOF &fLICt /etc/multipath.conf 7|2 EF S MEAY = A= 2lHA 87 IL(E

CHE SSYAI2l LUNO| F&E|0f )11 of={et 0ivh = & StLtet: Y22 F2 oM LS| StanzasE AHE5H0]

4H8HOF FLICH multipath. conf ONTAP LUNO| 3| MR/ IlelL|ct J2X| 908 ONTAP LUNO|
OIAITHE TS 51X| 92 4 UBLICE 0[2{8t 7|22HS NetApp LES OS BILHIQ} AFEret mjat K 2| |ofof st

T GOl 25| O3 whR2k 1 Of =|0foF BfLICt.

Of7H =

detect_prio(AFH ZHX])
DEV_Loss_TMO

o E4

Fast_|O_FAIL_TMO

o

Flush_on_last_del.(OFX|2F AFK| A| Z2{A|
hardware_handlerS ME{StL|C}
path_checkerS MEHSIL|C}
path_grouping_policy

ZZ MEH

polling_intervalL|C}

"3 queue_if no_path pg_init_retries 50"
noj|

"o

"tur"

"group_by_prio(2E 7|&/2A|)"
M| AlZt 0"

5
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OH7H 4 ks

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

off

CIS CIxo M= -2l 7|22t £Hot= WHE 20| FELICL 0] 22 'multitpath.conf IHY 2 ONTAP LUNZ}
S SHE|X| @4= path_checker2t detect_prio2| 742 ™o eL|Ct SAE0| Ot2 HZAE CHE SAN AEZ|X| 20|
MAH & el= ES ol2{et Of7f HS-E CIHIO|A ARHXET Q= ONTAP LUNO| CHSl S¥5| £8e & JASLICE.

defaults {
path checker readsector(
detect prio no

}

devices {

device {

vendor "NETAPP "
product "LUN.*"
path checker tur
detect prio yes

}

2HT 2|

SUSE Linux Enterprise Server 12 SP12t ONTAP 22| A0 s M= 2Tl 2X|7}F el&LICt.

ONTAPS} &1 SUSE Linux Enterprise Server 125 AI2&fL|Ct

ONTAP SAN SAE M HH 3 ALE510{ ONTAPE A S E SUSE Linux Enterprise
Server 128 42 £ QIEL|CH

Linux Unified Host UtilitiesS A X|&fL|C}
NetApp Linux Unified Host Utilities 2T E 0] I{7|X|= Ol M AFRE 4= UESLICH "NetApp Support AFO|E" 32H|E

% 64H|E rpm It 7 Y0 Metot MAUS 22 F2 £ AEYLILE "NetApp = 2EH IIEZA =" HRSH AS
sfolgtLct.

[m

NetApp2 Linux Sg A
Linux SAEQ| MHZ HA

MHE 2HY 2 U2 X

FEHEEIZE EXIg NS M HIYSHK|T HIEA| AX[e 2= glsLch fRE2|El=
X XELICH RE2IEIE AHESHH 22|E 748t NetApp 12 X| @ O] FAte] 74
3FL|E}
= .

[o]3
>

rio
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LA

iz}
FO

re

X Linux Unified Host Utilities HHX0| MX|Z|0{ Q= AR = E
tS THAIE et XA HES MX|sof EL|Ct.

18]

20| =3fjof BfLICE O] REEIEIS A5t

[

1. Ol A 32H|E EE= 64H| E Linux Unified Host Utilities 2T E|0] I{7|X| S C2ZE=HL|CH "NetApp Support
AO|E" AIO|EE SAEQ HE.

2. OIS HHS A8t AT Eof IH7|X[E MX|EL|Ct.

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

@ O] 2M0i| MSE 78 2ES ALE3I0 off HEE 22t E S20|AEE 78E 4 AUSLIL "Cloud
Volumes ONTAP" 3! "ONTAP-& Amazon FSx".

SAN E2!

o

HESHIA2

O £2I2 NetApp Host Utilities 17| X|E 2X|& O Xt 2 AX[ELICL 0] 7|E= LUNZH HBAS 2t2|5t=
T20| &= "anlun' REEIE|E HMZELICE ‘anlun' BHE2 2 AE0| OHZE LUN, CHE 22 3L O[L|A|00|H 282
ddot= O 2ot o et L2 E ghetetict.

o

CHS Al M= 'show’2t= "anlun lun show' @S AF2SH0] LUN M EE dtetgtL|Ct,

# sanlun lun show all

Oof|®| &E3:
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/lun? /dev/sde host15 FCP

120.0g cDOT

=
SAN EEIS A5l = 2 40| 2fsH K| =|0{0F SL|CH E ALEE 4 UESLICH "NetApp A% 224 IHEEIA
A2 £901 0S, HBA, HBA T2 3! HBA £E&! BIOS, ONTAP HX 0| X| & =X| etolstL|Ct,
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|

3. SAN £ LUNO| o= ZE0|| Cisl A BIOSOIA SAN RES AFgfL(Ct.
HBABIOSE 2daldt= YHof CHot XtAIS LHE2 SEYHME 2B ME EXRSHAIL.

4. SAEE XY

om

2

stof 2Elof

0
0fJ
]

L=x| =0l

= -

4

gLt

s E=

SUSE Linux Enterprise Server 122] Z<2 /etc/multipath.conf I} 0| ZX{HOF SHX|0F A S PHHOZ HAT
|
=

=
L Q= ELICEH SUSE Linux Enterprise Server 12= ONTAP LUNS QlAlst SHIZA| 22|st= o 2Rt 2
MEOR AnUYEL|CE

'multipath -I' S ALE30] ONTAP LUNS| 2F S =telet 4= /JAELICE ChZ M0 A= ASA B! H| ASA CH &0
O LUNO| CHet MZ OhS 22 £3HS ®MSHLI.

2 E SAN ofgj|o] 3o

= SAN 0{2{|0|(ASA) FH0ll M XIFE LUNO| et 2= 27t 2y 3! [AstEL|Ch O 2o 2= 3=
/0 ZAS SAlo Mgt =M 450 SFAELICH

i
ofm
<t

o
CHS Ol= ONTAP LUNO| CHot SHIE £33 2 HAIL|CL

# 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

@ EH LUNO| A2 B2 B2 S AMESHA| OHYAIR. BZ27} 471 O] ERSHA| 45 LICt. 87 0] &2
BE2Z Qs AE2|X] HOW7t HHYE W F= ZH7F 2 4 AS LI

Hl ASA 74

Hl ASA 7149| 32 M =27t M2 CtE F 7He| Z2 OJF0| J0{0F ELICH M7l =2 FEE
Active/OptimizedO|H, O|= OHO2|H|0|E= HEEZ{7f MH|AE HSSt= A2 20IYLICE M &7t H2 BE2E
gM ZE0|X|2t CHE HEEZ0|M MH|AE|T| IHZ20]| £[XSt=|X| RSLICH £[M}X| U2 2= £ X E EE
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ArEE 4 8l

rr

BR0|2 AFSELICE

o

CtS ofl= S 7H2| Active/Optimized 222t & 71| Active/Non-Optimized ZZ7t = ONTAP LUNO|| CH$t SHIE
x2S FASHL|CY.

# multipath -11

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

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

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

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

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

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

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

@ B LUNO| A2 2 B2 S AMESHA| OHYAIR. HZ27} 471 O] 2 RSHA| 45 LTt 87 0] &2
BEE Qlol| AE2|X| Fol7t HUYE M B2 EXIF LU & ASLICEH

2o=2 AN

SUSE Linux Enterprise Server 12 OS= ONTAP LUNZ QA5 2 E 74 07} H4-E SHIEH| M HSI=E

£ 2egUCt multipath.conf CHE E 2 Ol2& AIZS2{H Dh0| RI0{of SHX[2t CHZ HEH S AHE5HH t
OHIO|E TS AASH A QIAL|CE

touch /etc/multipath.conf

Ol AUS XMZ HEY mf LIS = MH|AE Egotdtin AZEHO0F & 4= ASLILH.

# systemctl enable multipathd
# systemctl start multipathd

* 0l 2™ ot ERe= HUELCkmultipath. conf I - CHE H2E Sl 212[5HX| o3 = FX|7F UALE

712 WRelsts 7= 8Fol gk 2L

* BX| 4= CIHIO|AE H|QI5t2{H of ChE F2& =MLt multipath. conf THE.

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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£ WHEL|CE <DevId> E AF2SH wwip Mg HX|Q 2XIEIL|CE.

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

CHA|
a. c}

dlo

HHS HASI WWIDE EIsHIAIL.

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

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

b. & FIFELICt wwip O|M EME|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 A 21080} BILICH /etc/multipath. cont 718 MFES HHOIE 4 Qs 274l 4% BY(S3| 7|23
M M0 9/2)

CHE BHOlME I A5 0 HELChmultipathd ONTAP LUNOI| CHEH Of7H s 81 B ZHALICH SAETL
CHE SSYAI2 LUNO| F&E|0f )11 of={et 07 = & otLtete JF2E B2 oM LS| StanzasE AHE0H0]
ol{0F HLICt multipath.conf ONTAP LUNO| £83| M E2&[= DfUUL|CEH IHX| a2H ONTAP LUNO|

Ol &= ZS5HK| bS o= UELICE Ol21et 7| 222 NetApp S/EE= OS =M A& e wiot XHE 2| =|0{0F 3HH,
0 Feko] 25| o[t 2 w2t xFH Of £[0fOF BiLICE.

Of7H = M

detect_prio(AFH ZX]) o

DEV_Loss_TMO "Bkl

o 57 =2

Fast_|O_FAIL_TMO 5

o "3 queue_if_no_path pg_init_retries 50"
Flush_on_last_del.(OFX|2} &K A| Z2{A| "oq"

hardware_handlerS MEHEHL|Ct 0"

path_checkerS MEHEIL|C} “tur”

path_grouping_policy "group_by prio(2& 7|E/&Al)"
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polling_intervalL|C}

og|e

M=

Retain_attached_hw_handler £ & X38HA|Q
RR_WEIGHT

AFEXE_TetH _O|F

S

o

CHS ollF|o| A= ™2 Bl 7| 23f8 +H6= WHE
S EE|X| Q= path_checkert detect_prio2] EI% A
HAHE & gls B 0|24t 0f7 H4~-E C|Hto| A AEH

defaults {

path checker readsector(
detect prio no

}
devices {

device {

vendor "NETAPP "

product "LUN.*"

path checker tur

detect prio yes

}

ozl 2H

=
"HHIA A2t 0"
5

"ONTAP"
LUN. *

of

——

ofL| e

i
e

ofgtL|Ct. §¢50ﬂ OF%|
EHXI7 Q1= ONTAP LUNO]| CHal EHS

SLES 12 ONTAP 22| A0 ClS Tt 22 2aiFl 2|7} Y&LIct

NetApp H ID | =

"873555)E EZGHAMA|R"  SCSI_DH_ALUA 2E0|
2 2EM OF 32
AIZH B0l 2EEE|X|
FAELICH

29

SCSI_DH_ALUAE Linux
ALUA ZHX| 31524
DEQALICL 2Z B A|
multipathdE A|ZtsH=
sotofle Z=&[X|
UAELICH CHA Z0iA
ALUAE AMESIEE
MESH = o] K| HS2 =
EEEX| gb&LICE

To= T

Bugzilla IDY!
"908529)E &=x

Ho] ELICt o] B 'multltpath conf I}YS ONTAP LUNI}
HZAEZ CHE SAN AEZ|X| I 20

| AXSH A O
Y=

LTt

LICE
StAAlR"
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=873555
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=873555
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=873555
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=873555
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=873555
https://bugzilla.suse.com/show_bug.cgi?id=908529
https://bugzilla.suse.com/show_bug.cgi?id=908529
https://bugzilla.suse.com/show_bug.cgi?id=908529
https://bugzilla.suse.com/show_bug.cgi?id=908529
https://bugzilla.suse.com/show_bug.cgi?id=908529

NetApp 1 ID A= MY Bugzilla IDR!L|Ct

"863584)S HZSHIAIR"  SLES120iA DM SLES 129| /dev/mapper ~ "903001"
CIHIO|AE MM mj dir Of2ollA] DM ZX|of|
otHo| "S=5H= & Ciot A3 E MMst= S0

-='/dev/imapper/360xx ~ F7t LM "SE5t=

A HAIX|ZF LIEHEfL|CE &K
=E'/dev/imapper/360xx’fo
und" HIA|X|7F BEAIE =

UASLIC
"847490" Ots Z2 22 SLES AEE|X| = 1fEE] "890854)E & Tt A"
129| 42 RRE Zoi7t = 110 B0
HAEL|Ct SLES12 C}E E=2

HI20A Z2 Fol2
2Hars 4 s,
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https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=863584
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=863584
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=863584
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=863584
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=863584
https://bugzilla.suse.com/show_bug.cgi?id=903001
https://mysupport.netapp.com/NOW/cgi-bin/bol?Type=Detail&Display=847490
https://bugzilla.novell.com/show_bug.cgi?id=890854
https://bugzilla.novell.com/show_bug.cgi?id=890854
https://bugzilla.novell.com/show_bug.cgi?id=890854
https://bugzilla.novell.com/show_bug.cgi?id=890854
https://bugzilla.novell.com/show_bug.cgi?id=890854
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