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touch /etc/multipath.conf
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systemctl enable multipathd

systemctl start multipathd
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multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=10G features='3 queue if no path pg init retries 50'
hwhandler='1l alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
|- 11:0:7:6 sdbz 68:208 active ready running
|- 11:0:11:6 sddn 71:80 active ready running
|- 11:0:15:6 sdfb 129:208 active ready running
0

|- 12:0:1:6 sdgp 132:80 active ready running
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multipath -11
3600a0980383036347£fb4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=10G features='3 queue if no path pg init retries 50'
hwhandler='1l alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running
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rpm -ga | grep iscsi-initiator-utils

CHZ ofl2t B2t E20| EA|=|0{0F LTt

iscsi-initiator-utils-6.2.1.11-0.git4b3e853.219.x86 64

2. /etc/iscsi/initiatorname.iscsi MU0 U= iSCSI O|L|IA|OO|E .= O|ES SHQISHMAIL.

InitiatorName=ign.YYYY-MM.com.<vendor>:<host name>

3. /Jetc/iscsi/iscsid.conf IO = iSCSI MM A|ZE X3} OjFHSLE 2 ATHL|CEH

node.session.timeo.replacement timeout = 5

iISCSI replacement timeout II2H0|E{E= iSCSI AE0| A|ZE ZaHEl A2 = M[M0| CHA| MY E
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Ssystemctl enable iscsid

S. iSCSI MH|AS A[ZFEfLICE

Ssystemctl start iscsid

6. iSCSI MH|ATH e FOIX| EolstHA| L.

Ssystemctl status iscsid
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® iscsid.service - Open-iSCSI

Loaded: loaded (/usr/lib/systemd/system/iscsid.service;

enabled; preset: disabled)

Active: active (running) since Tue 2025-12-02 11:36:21 EST;

weeks 1 day ago
TriggeredBy: e iscsid.socket
Docs: man:iscsid (8)
man:iscsiuio (8)
man:iscsiadm(8)
Main PID: 2263 (iscsid)
Status: "Ready to process requests"
Tasks: 1 (limit: 816061)
Memory: 18.5M
CPU: 14.480s
CGroup: /system.slice/iscsid.service
L2263 /usr/sbin/iscsid -f -d2

CSI EtzlE gLt

Siscsiadm --mode discovery —--op update --type sendtargets --portal

<target IP>

M EA

iscsiadm --mode discovery --op update --type sendtargets

192.168.30.87
192.168.30.87:3260,1139 ign.1992-

08.com.netapp:sn.064a9p19b3eell1f09dcad039%eabac370:

192.168.31.97:3260,1142 ign.1992-

08.com.netapp:sn.064a9%019b3eellf09dcad039%eabac370:

192.168.31.87:3260,1141 ign.1992-

08.com.netapp:sn.064a9b19b3eellf09dcad039%eabac370:

192.168.30.97:3260,1140 ign.1992-

08.com.netapp:sn.064a9p19b3eell1f09dcad039%eabac370:

Zloj| 2aQlghLct.

Siscsiadm --mode node -1 all
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--portal
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9. 3A AliSCSI7t A5 2 20l E A BL|Ct.

$iscsiadm --mode node -T <target name> -p <ip:port> -o update -n

node.startup -v automatic

CHS oflet H|==8t £210| HA|=|0{0F BtL|CE,

iscsiadm --mode node -T ign.1992-

08.com.netapp:sn.064a9p19b3eellf09dcad039%eabac370:vs.23 -p
192.168.30.87:3260 -o update -n node.startup -v automatic

10. iSCsI MMg gelgtL|ct.

Siscsiadm --mode session

Oof|®| =71

iscsiadm --mode session
tcp: [1] 192.168.30.87:3260,1139 ign.1992-

08.com.netapp:sn.064a9%019b3eell1f09dcad039%eabac370:vs.23
tcp: [2] 192.168.31.97:3260,1142 ign.1992-
08.com.netapp:sn.064a9%019b3eellf09dcad039%eabac370:vs.23
tcp: [3] 192.168.31.87:3260,1141 ign.1992-
08.com.netapp:sn.064a9b19b3eell1f09dcad039eabac370:vs.23
tcp: [4] 192.168.30.97:3260,1140 ign.1992-
08.com.netapp:sn.064a9%p19b3eell1f09dcad039%eabac370:vs.23
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/lib/udev/scsi_id -gud /dev/sda

"sda"= S| AE| XJFe 22 SCS| C|AAQIL|C}
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blacklist {
wwid 360030057024d0730239134810c0cb833
devnode " (ram|raw]|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hd[a-z]"

devnode ""cciss.*"
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‘/etc/multipath.conf OIY, £3| 7|23t MMM S<<multipath-parameter-
settings,CtHE 2 Oi7f B0 et 7|12 AFULICH>(E) RAY = A= H¥ES
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CIS oo M= TH- 2| &l 7|22 2 -t WHE B0 FLICL O] oMl A= multipath.conf ONTAP LUNZ}
SSE|X| &= Y no path retry @ 2442 ™25t path checker ONTAP AEZ|X| HEO0| SAEN A&
HAE|0| QD2 0[2{3t D7l S HAHE 4 gi&LICh Al ONTAP LUNO| E¥3| X 2&|= mtlof C|Hfo|A
ABRXIE FI15H0] multipath.conf % no path retry @ 22 path checker &L LILCL.
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defaults {
path checker readsector0
no path retry fail

devices {

device {
vendor "NETAPP"
product "LUN"

no path retry queue
path checker tur
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touch /etc/multipath.conf

2. IfUS HS MM T multipath.cont AE MEES REB2{R CHE 22 MHIAS B2t AlxfeoF 2 4

=
LIt

$0 H

systemctl enable multipathd

systemctl start multipathd

At AMAEEZ SAES MAS HEY BRI YUELILE /etc/multipath.conf.

CH2 E= ONTAP LUNO|| CHet Linux 29 A|x| HO|E|E AMY CtE E= o7 Ha AE S B0 FL|CE

11
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12

OH7H =
detect_prio(AFH ZX])
DEV_Loss_TMO

Zof Z4
Fast_|O_FAIL_TMO

I X
Flush_on_last_del.(OFX|2t
hardware_handlerS ME{EtL|Ct
no_path_retry & MEHSIL|C}
path_checkerS MEHEtL|C}
path_grouping_policy

ZZ MEH

polling_interval I L|C}

og|Q

(S
Retain_attached_hw_handler &
RR_WEIGHT

MEX_EISHH_0|F

S
ONTAP LUNZ2| o7 4 M5 9l
multipath -11
7|12 Cts 2 i/ 4= ASA, AFF 2

oj&e| Z=7t ERSHA|

ChE &3 of

HoiFLCt

AR Al EE{Al

ELIth. B27t 47 o[ ¢0[H XMF

£ ASA, AFF & FAS 7140] QU=

"2 pg_init_retries 50"
G|

non

Cio| 8

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

5

"ONTAP"

LUNQIL|C}

AZSHYAIL of

llE_()E“l

OfL|R

gl FAS M S |°.I'6'|'L|E|- o|2{st

E I:II'A

Mof|A= =2 ONTAP LUNO| 474
Al 2|71 2hAlig o~ ASLICE
ONTAP LUNO| CH3t

SHHE o7 #H 28 L Z2 e

=
i



ASA 7o

ASA T2 X[EE LUNO| Ciet 2= Z2E A[Hetsto] 24 dEiE |AIYLICH. 2 20, 2= Z2E S
I/0 ZtHE S0 M2l 450

Oof|®| =71

multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=10G features='3 queue if no path pg init retries 50'
hwhandler='1l alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
|- 11:0:7:6 sdbz 68:208 active ready running
|- 11:0:11:6 sddn 71:80 active ready running
|- 11:0:15:6 sdfb 129:208 active ready running
0

|- 12:0:1:6 sdgp 132:80 active ready running

AFF E= FAS 74

AFF £ FAS 40l 4 2917} 4Lt 22 £ JHo| A2 J80| 200} LICE SM 2917t of &2
sha/5 53t 22 OjI2]0|E 7t XSt HE SRl M MBELICH &2 24 £9)

HES2{0f M HZE7| 2o 24 MEfoIX|2t AHste| x| ELICH AMstex| g2 ARE A3t Z2E
A8 4 g FS0t AFBELICE

CH2 ool M= Ed/2|1 Mot = 2719F 2/ F et X| 242 B2 2717t L= ONTAP LUNO| Cligt Z3HS
HEA[RLCE

oflwl 271

multipath -11
3600a0980383036347£fb4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=10G features='3 queue if no path pg init retries 50'
hwhandler='1l alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

ATHA|: @ AEQ| iSCSI S =l Lt
of

SAE0 iSCSIZt SHIZA| Y0 A=K 2HlSHA|L.

=



o| ZrAHof| cHaH
iISCSI S AEO0||A CHS THAIE 3 etL|Ct

THA|
1. iSCSI O|L|A|0j[0|Ef TH{Z|X](iscsi-initiator-utils)7t A X| =[O U=X| ZISHIA|L.

rpm -ga | grep iscsi-initiator-utils

CHZ ofl2t B2t E20| EA|=|0{0F LTt

iscsi-initiator-utils-6.2.1.11-0.git4b3e853.219.x86 64

2. /etc/iscsi/initiatorname.iscsi MU0 U= iSCSI O|L|IA|OO|E .= O|ES SHQISHMAIL.

InitiatorName=ign.YYYY-MM.com.<vendor>:<host name>

3. /Jetc/iscsi/iscsid.conf IO = iSCSI MM A|ZE X3} OjFHSLE 2 ATHL|CEH

node.session.timeo.replacement timeout = 5

iISCSI replacement timeout II2H0|E{E= iSCSI AE0| A|ZE ZaHEl A2 = M[M0| CHA| MY E

7|Ck2li= AZHS HMIO{stH, O] AlZHo] X|LHH siEt H 2 = MlMoj| Cht FRdo| Muf M2|ELict iSCS| 714

U0l A “replacement_timeout 2| {2 52 MH|{Of EFL|Ct.

4. {SCSI| MH|A 2M 3}

Ssystemctl enable iscsid

S. iSCSI MH|AS A[ZFEfLICE

Ssystemctl start iscsid

6. iSCSI MH|ATH e FOIX| EolstHA| L.

Ssystemctl status iscsid

14
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7.8

o

8. E}

® iscsid.service - Open-iSCSI

Loaded: loaded (/usr/lib/systemd/system/iscsid.service;

enabled; preset: disabled)

Active: active (running) since Tue 2025-12-02 11:36:21 EST;

weeks 1 day ago
TriggeredBy: e iscsid.socket
Docs: man:iscsid (8)
man:iscsiuio (8)
man:iscsiadm(8)
Main PID: 2263 (iscsid)
Status: "Ready to process requests"
Tasks: 1 (limit: 816061)
Memory: 18.5M
CPU: 14.480s
CGroup: /system.slice/iscsid.service
L2263 /usr/sbin/iscsid -f -d2

CSI EtzlE gLt

Siscsiadm --mode discovery —--op update --type sendtargets --portal

<target IP>

M EA

iscsiadm --mode discovery --op update --type sendtargets

192.168.30.87
192.168.30.87:3260,1139 ign.1992-

08.com.netapp:sn.064a9p19b3eell1f09dcad039%eabac370:

192.168.31.97:3260,1142 ign.1992-

08.com.netapp:sn.064a9%019b3eellf09dcad039%eabac370:

192.168.31.87:3260,1141 ign.1992-

08.com.netapp:sn.064a9b19b3eellf09dcad039%eabac370:

192.168.30.97:3260,1140 ign.1992-

08.com.netapp:sn.064a9p19b3eell1f09dcad039%eabac370:

Zloj| 2aQlghLct.

Siscsiadm --mode node -1 all

VvS.

VS

vVS.

VS

23

.23

23

.23

--portal

2

15



10.

AliSCSI7} Ats2 = 2015t & ALt

H)P

$iscsiadm --mode node -T <target name> -p <ip:port> -o update -n

node.startup -v automatic

CHS oflet H|==8t £210| HA|=|0{0F BtL|CE,

iscsiadm --mode node -T ign.1992-

08.com.netapp:sn.064a9p19b3eellf09dcad039%eabac370:vs.23 -p
192.168.30.87:3260 -o update -n node.startup -v automatic

iISCSI M4 S ehelgtLct,

Siscsiadm --mode session

Oof|®| =71

iscsiadm --mode session
tcp: [1] 192.168.30.87:3260,1139 ign.1992-

(non-flash)

(non-flash)

(non-flash)

(non-flash)

B2 LIS A

08.com.netapp:sn.064a9%019b3eell1f09dcad039%eabac370:vs.23
tcp: [2] 192.168.31.97:3260,1142 ign.1992-
08.com.netapp:sn.064a9%019b3eellf09dcad039%eabac370:vs.23
tcp: [3] 192.168.31.87:3260,1141 ign.1992-
08.com.netapp:sn.064a9b19b3eell1f09dcad039eabac370:vs.23
tcp: [4] 192.168.30.97:3260,1140 ign.1992-
08.com.netapp:sn.064a9%p19b3eell1f09dcad039%eabac370:vs.23

5CHA|: MEHMOZ CHE ZZ20|M HX|IE MY = USLICH

oot 2 #X| @f= ClHo|AS] WWIDE I el "SM2|AE" ARNX}OY| 7150 CHIO[AS

M2l = multipath.conf JYSLICE

THA|

1. WwID &tol

16

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

"sda"= S| AE| XJFe 22 SCS| C|AAQIL|C}

WWID2| 0fl= *360030057024d0730239134810c0cb833" i L|C}.



2. WWIDE "SZHEZ|AE" ABHXIO| F=T}EL|Ct

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

devnode ""cciss.*"

6= 7: ONTAP LUNO]| Chet CtE Z 2 o7 = AL X[H

SAEJHLE SaYHM el LUNO 450 1 LS 2 07 H4 AEH0| RAIE= 2 LIS ONTAP LUNO
E85| HEE[= DU M stanzasE F71510 &80k multipath. conf HLILt. O[FA| StX| 2™ ONTAP
LUNO| O &fTH = ZS5HR| 942 4= ASLICH

‘/etc/multipath.conf OIY, £3| 7|23t MMM S<<multipath-parameter-
settings,CtHE 2 Oi7f B0 et 7|12 AFULICH>(E) RAY = A= H¥ES
SIQISHIAIL .

ONTAP LUNO| CHH Bl 0f7H #4 HS MRolsfAls of ElLICE 0j2{3t HFe SAE 7Ho|
(D 45s #xstels ol WRBLICH XS LHES NetApp K18, 0S BZUH EE & chof
SolstAlR.

CIS oo M= TH- 2| &l 7|22 2 -t WHE B0 FLICL O] oMl A= multipath.conf ONTAP LUNZ}
SSE|X| &= Y no path retry @ 2442 ™25t path checker ONTAP AEZ|X| HEO0| SAEN A&
HAE|0| QD2 0[2{3t D7l S HAHE 4 gi&LICh Al ONTAP LUNO| E¥3| X 2&|= mtlof C|Hfo|A
ABRXIE FI15H0] multipath.conf % no path retry @ 22 path checker &L LILCL.

17
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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

7TEHA: T EH EE

2T EX7t ASLILE

M

][0

= |

* "Linux Host Utilities & AFZ0]| CHSH XtA|S| LOLE M A" .

* ASM DO|={2lof L3l ZOtEA| K.

ASM(Automatic Storage Management) 02122 ASMO| 2X|E QIAlst1 M| Zo IEO 2 Meter &~ QU
Linux CtS A2 MHS HAGOF & 4 QUAELIC ONTAPS| CHEE9| ASM A2 2|8 0|F3HE AtEELIC

.
Qe AER[X|E Slf Hlo|E7t ES =1 ASME H|0|H & O|2{&stX| Z&LICE LE ALO|E= ASMOf|A
UetE ol 0| 0| F3HE AHESHH YHMOZ 02] ALO|Eof A et 02> 2 MSTLICH XtAS Lig2
"ONTAP 7|8t9| Oracle H|O|E{H|O] A& RS A 2.

* Oracle Linux KVM 5! 71Aratof| CHsH LOotE M| K.

-

Oracle Linuxe KVM SAE g8 &

T S2|& AMHO|A o] 7t HAS Ale & JASLICHL LEAA oViIrt TEMEE 78O 2 35 E Oracle
Linux Virtualization ManagerS AF2
SAELE= ONTAP LUNO]| CHe HA| X QI

0 o
|.0}I'E
[> 2

E 74 4F0| ERoHX| FsLICt.
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= ASLIL 0]F Sdll Linux AH'E 7|2 7k HA(KVM) 7= S AHE5H0]

2{ Oracle Linux KVYM SAEE zt2[sta X|&e 4 JAESLICH KVM
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