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rpm —-ivh netapp linux unified host utilitis-7-1.x86 64
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# sanlun lun show all

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

120.0g cDOT
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HBA , HBA El4#] HBA @5 BIOS UKz ONTAP A E = 2 HF.

P
1. ¥ SAN B5h LUN BRETZEIEH.
2. WiIFREEZ A AR,

@ ENRERABHHES MNER LEITE. XERBET AT,
3. 1£ARS328 BIOS iy SAN B5h LUN BREFEIAIIRCI/E A SAN Bl
BXINAIZA HBABIOS BE 8, 152 WL E % XL,
4. ENBHENURIERBEES Lo
LR

FFCentOS 8.5, WIMTETE /etc/multipath.conf X4, BERFEMZNXHHITIFEER, CentOS 8.52FHIR
SFEHREIEONTAP LUNFRERNFIEIREHITHRIF.

R LA multipath -11 &9 30IE ONTAP LUN IR E. U TFETIRME T BETE] ASA F13E ASA A&
LUN B97R I 22 B8 2 i o
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IR MIO1EREIE. MRS HEEE,
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UTFRAIERT ONTAP LUN BYIERRLGH

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode

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

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

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

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

C) BIERATSHRENEED LUN . FIEBRERNEIND, EFMERERE, B/ \MgEA
eI A £ R R R,

EASARCE

MTFIEASARCE. WEAWABREREMARIEERE. RARRSNRENEDR / AUKRE, XBRKECTIHAR
BFFTERVIZHIZRRIEARSS . MARBRBNBRRLTFEIRTS, ERHITHL, BRENZMEMIZHIZRER,
RBEEEERAREAREN, Z2ERIERLEREZ,

Nl
UTRAIERTBEEMDES / MUBRFEMENER / IFLILERIZAI ONTAP LUN BYIEHaL |

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

C) BNERE ZRERZIHRED LUN o FRBRERNBIM D, EFMERERE, B/ \ N
BES I A £ R R R,



BiigE
CentOS 8.5 ERGL T RiIE. FIIRGIONTAP LUN. HBEZIHAASA HIIEASARCE EFRIGEFREECE S,

o multipath.conf BEMZBIETIFHE. SIAEFEXMH. BEAUERAUTHLEIBE—NENEFTXH

touch /etc/multipath.conf

BREZBIEX AR, AIEREERAHBIZHRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEFMEMNAS nultipath.conf X, FIFERNISEFRFEHSRIZIEE. RELNINEGIRE
BEIIAME

* EHRRAFTEMEE. BRBUTEESRMEIP nultipath. conf XHo

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

devnode "“cciss.*"

TR <pevid> HH wwip EHFREVISENF TR,

Nl
LR BIR. BHATEHERENWWIDHRMEIR multipath. conf X

PIE
a. TITUU TS LIFAE WWID :

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

sda BHNFEREFMEIRR BRNAHSCSIHE,

b. 70 wwip EIERZEH /etc/multipath.conf:



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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMA. LTHEERRIAMERO P, XERERERBRIINL
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MREVNEEZEIHMENEILUN, HFEXLE
SHPHNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MRAHITUEIRIE, ONTAP LUN BJRETTEIRTEA TR, RBTEZENetApp /SR ERAMNEH 72
TEREmE. THNBEXERIAME

S8 EERE ...
detect_prio 289,
dev_los_TMO "R "
HEE BB
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,

ERLS(SE e 0
no_path_retry FAZ
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 21,

rr_weight " -
user_friendly_names &

RIS NetApp

ANt

UTRAIERT IAIEIERBERENIRINME. EXMERT, multipath.conf X#HF&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATHM SAN FEFIIEREI M ERFRX LS
» WAL M ABIREERIBY ONTAP LUN EIEXLESE,



defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)
¥FEBONTAPhRZARICentOS 8.5, 2HBAHE,

J%CentOS 8.450NTAPL S A
1A LIfEFAONTAP SANEHELE 1§ B 5 CentOS 8.4FE N BEITHERAONTAP,

Z% Linux Unified Host Utilities
LEIRHT NetApp Linux Unified Host Utilities U461 "NetApp SZ#Fih =" 7E 64 {if .rpm X,

NetAppi2 2B N L ELinuxgt—ENKARER. BHIFRFIER, XELARFAZEN Linux N EREMIKL
B, XLELHREFOCBUAEIEHEER) NetApp B ZHWER XEHNEENES.
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Zg%f@%ﬁﬁf%ﬁ@%unux Unified Host UtilitieshiRZs. NI A2k MIBRIZMRZS. SAGIRRIA TS BLERIIR

TE
1. MF&i 64 1iI Linux Unified Host Utilities 20481 "NetApp SZ#55 5" E 4o

2. REWHE:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64
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%3 NetApp Host Utilities 3 88Y, TRBRAMETE. WEHRME sanlun SLARERF, AJHEEEERE LUN
M HBA, sanlun &3 < FNREIRXMITEIENE LUN BIERE, SREURSIEZRDREFAMBENER.

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde hostl15 FCP

120.0g cDOT

SAN B&f

BREENAR

NRIEREREF SAN B, NWEBEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHNRIERS,
HBA , HBA [E{4#] HBA Za BIOS LUK ONTAP A E R 2.

g
1. ¥ SAN EEh LUN BRETZ|EA,
2. MR BBEEZ N ARR.

() TRERGEDHESIBRDETE. REBREENTR,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Bt EIRYiE O =B SAN B,
BXUMEIEAE HBABIOS ISR, 1BENHENEE B,
4. EFBRHENILIIEB IR E .
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ZHE

3 FCentOS 8.4, WMTFETE /etc/multipath.conf X&. EBERFEINZXHFHITIFEENR. CentOS 8.4 A
IRBIFNEMEIEONTAP LUNFR BB IREH1THIFN.

SR LA multipath -11 #8p<°59IE ONTAP LUN BYIRE. U TFETIRME T IRETE] ASA F13E ASA AEHY
LUN BYRfZ B8 25

FRiESANM%5ECE

TEESANFEF(ASA)ECE . 1ERLTELUNRIFTE RN TEPRSHERITM N, XFrI LR BIFIER
ZIRMHIOBRIE. MRS AR,

Nl
UTFRBIETRT ONTAP LUN BYIERa%aLE |

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
[- 11:0:7:1 sdfi 130:64 active ready running
[- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

@ BNERAIZHRIZINFED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RRARRZIR,

JEASAELE
MTFIFASARCE. NEAMARBRREMITRNEIZ. MARRSHIBRENEDRD / LLRE, XEKREE(HER

BFFERVIZHIZR R IEARSS . MARBRRNBRRATEIRTS, ERETHRNL, BNENZMEMIZHRIZERER,
REERAERCBREIRN, FaERIFLLRZ.

Nl
UTRAERTBEEMDES / AUBREMENER / IFLILERIZA ONTAP LUN BYIEHL



# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

@ BNERE ZHERZIHRED LUN o FRBRERNBIMD, EFMERERE, B/ \ MR
eI R ERRARZRE,

BiigE
CentOS 8.4 4w1F. BILAURFIONTAP LUN. HEBEINASA MIIFASAECE EMHISEFMBRESH,

o multipath.conf BEMZBIETIFHE. UIAEFEXMH. BEAUERUTHLEIE—NENEFTXH

touch /etc/multipath.conf

BREZBIEX AR, Rt REERAHBIZHRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEMMEMNAS nultipath. conf X, FIFERNISEFAFEHSRIEE. ELNNEIRE
BEIIAME

* BEHRABENIRE. BB U TEERINEIH nultipath. conf X

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

devnode "“cciss.*"

Eif <pevid> A wwip EHRIIGENFR B,

AN
FURGIF, FITEBEIREWWIDHARINEIF nultipath. conf X&



TR
a. BT T e < LUFE WWID :

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

sda BHNFEREFMEIRR BRNAHSCSIHE,

b. 70 wwip EIERZEH /etc/multipath. conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFHIXMH. LTHEETRRIAMEEO P, XEREFRESBERIRINL
B,

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMHENEILUN, FEXLE
SHPNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MBRAHITUEIRIE, ONTAP LUN BJRETTEIRTREA TR, RBTEZENetApp /SR (ERAMNEH 7D
TEREmE. THNBEXERIAME,

S8 EEIRE ...
detect_prio =8,
dev_los_TMO "R "
HEE BB
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,

EAESSES s 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IRSSES1E) 0"
Polling interval 5.

PRIO ONTAP

! lun.*



2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=
3 FONTAPRRZASHICentOS 8.4, &H EHa),

$CentOS 8.350NTAPLE S A
1A LIfEFAONTAP SANEMNACE 1K & ¥ CentOS 8.3ACE JJONTAPER B#Hro
Z%E Linux Unified Host Utilities

LE3RMHT NetApp Linux Unified Host Utilities R4 & "NetApp ZHFihs" 7£ 64 i .rpm X,

NetAppsRZUEIN L ELinuxGi—EHSEBERF. BHIFRHER, XELBRFAREN Linux 4 EREMIR
B, XLELHAREROBUAEIEHEER) NetApp B ZHIKREE XENEENES.

i

EREHNE

3

11


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

izg%uéi A1 REZHZELinux Unified Host UtilitieshiR4ds. MR A2REMBRiZhREs. REIRBU TS BLERNIR

p
1. MF&; 64 1iI Linux Unified Host Utilities 2481 "NetApp 255 5" E 4o
2. RERMG:

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

@ e R AR A B IR B R B EEEIN AR s "Cloud Volumes ONTAP" #1 "i&
F ONTAP B9 Amazon FSX",

SAN TE®

% NetApp Host Utilities 2+ &8, TRBZBMEE. LEFRM sanlun EARER, AIEBEEE LUN
*III HBA. sanlun sa<PNREIEXMFEIENA LUN ER, ZREURSIEZEHEFAMENES.

AN
EUTRAIH, sanlun lun show s8R [E LUN 58,

# sanlun lun show all

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

120.0g cDOT

SAN Ezh

BEENRE

MRITRAE[EHE SAN B, NEBMNALZIFT, EAILUER "NetApp Bi2F4ER T E" WIEERIRIERS,
HBA , HBA [E{4#1 HBA Exh BIOS LI ONTAP A ZEHE =1,

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

()  INBERGEDHESIRE LETE. XEBREEHTA.

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

4. ENBHENURIERBEE SR

SRz

3FF CentOS 8.3 , MTFEIE /etc/multipath.conf X4, BERFEIHZXEFHITIFEE R, CentOS 8.3 2fFEH
IRBUFNEMETE ONTAP LUN FREMFR B IR E#1THIZM.

IEEILAEA multipath -11 89405 ONTAP LUN BYigE., ATETRME TIRETE] ASA FIE ASA AEH
LUN BRI Z B2 5.

FRiESAN%5ECE

TEE2SANFEF(ASA)ECE . FERLELUNRIFTE BRI TESPRSHERITM . XFrI LR EIPIERS
RIRMHIORIE. MRS AR,

Nl
BUFRBIEZRT ONTAP LUN BYIEREHIH

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

@ BNERAIZRZINRED LUN . FRERERNEII, EFERIERE, BI/\1NREA
eI A £ RRRZ R,

JEASARRE

MTFIFASARCE. NEAMABRERREMIERNEIR. MARRSHIBRENEDR / HLRE, XEKREE(HE
BFFTERVIZHIZR R AR SS . MARBRRNBRRLATEDRTS, ERETHRKL, BNENZMEMIZHRIZERER,
QETERENKREZAAN, FERIFKERER.

Nl
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UTRAIERTBEEMDED / AUBREMENES) / IFLLERIZAI ONTAP LUN BYIEHL |

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 16:0:6:35 sdwb 69:624 active ready running
| |- 16:0:5:35 sdun 66:752 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 15:0:0:35 sdaj 66:48 active ready running
|- 15:0:1:35 sdbx 68:176 active ready running

@ BNERIZRZIARFED LUN . FRERERNEII, EFERIERE, BI/\1NREA
eI A £ RRARZR,

BigE

XfCentOS 8.3REALHITHIFLUIRFIONTAP LUN. HBEZIAASANIFASARE IEHIRBEFMBRCES

o multipath.conf BEMZBEIETIFHE. UIAEFEXMH. BEAUERAUTHLEIBE—NENEFTXH

touch /etc/multipath.conf

BREZIEX I, AIEREERAHBMSBRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEFMEMNAS nultipath. conf X, FIFERNISEFRFEHSRIEE. HELNNEGIRE
BERIME

* EHRRAFTEMEE. BRBUTEESRMEIP nultipath. conf X5

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

devnode "“cciss.*"

Bt <DevId> M wwIiD BRIFFRIISENFRIE,

Nl
LRI, BHITEHERENWWIDHRMEIR multipath. conf X
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p
a. BT T e < LUFE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIEBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXA. LTHEERRIAMERO P, XEREFRERBRIINR
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMENEILUN, FEXLE
SHPNEA—ISHRES. WEEHRGEERERstanzasi#ITELE multipath.conf TATONTAP LUNEY
Xfo MBRAHITUEIRIE, ONTAP LUN BIRETTEIRTEA T . RBTEZENetApp /SR ERAMNEH 7D
TEREmE., TNBEXERIAME

S8 EEIRE ...
detect_prio =M,

dev_los_TMO "R "

HEE BB

fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " BRS5EYE] 0"
Polling interval 5.

PRIO ONTAP

=1 lun.*
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2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=

BX CentOS (Red Hat &BR1%) HEMRIA, ESI "EXAE" EHATF Red Hat Enterprise Linux (
RHEL) 8.3,

#CentOS 8.250NTAPLE & EA

e LIEFAONTAP SANENAE IR E K CentOS 8.2E0E N BHr. FHEHONTAP,
Z%E Linux Unified Host Utilities

LF3RMHT NetApp Linux Unified Host Utilities R4 "NetApp Z#5ihs" 7£ 64 i .rpm X4,

NetAppsR 2B I L ELinuxgt—EHKAER. EHIFRFIER, XELAEFAZEN Linux N LREMIR
B, XELHREFAIBUAEIEHEER) NetApp B ZIFREB XENEENER.
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BREENAR

zg%uéiﬁﬁi%%ﬂ’g%unux Unified Host UtilitieshrZs. MRz FARSMIBRiZARE. AGIRRUT S BRERNIR

BB
1. M2 64 1iI Linux Unified Host Utilities ¥R/ £1 "NetApp 445" EHo
2. REWHEE:

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

@ e AR AR A B IR B R B EERINEE Fis "Cloud Volumes ONTAP" #1 "i&
F ONTAP 89 Amazon FSX",

SAN TE®

% NetApp Host Utilities 2+ &8, TRABSBMEE. LEHRM sanlun EARER, AIHEBEEE LUN
5FIII HBA . sanlun 83RO XBRETEEAAY LUN E’JEE\, ZRIZUNEIEBIIEFAFIENES.

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc host15 FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sdd  hostlé  FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN E&f

BEENAR

MBIERAEMEHE SAN B3, NWEEXALIFT, EAILUER "NetApp BI2EER T E" WIFEHIRIERS,
HBA , HBA [E{4F1 HBA B&h BIOS LIz ONTAP MAZEZ 1,

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

()  INBERGEDHESIRE LETE. XEBREEHTA.

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

SRz

FFF CentOS 8.2 , MBTFELE /etc/multipath.conf X4, BERZTENZXGFHITIRIEEN, CentOS 8.2 =fEMA
IRBUFNEMETE ONTAP LUN FREMFR B IR E#HITHIZR.

TR LAERA multipath -11 < LABRIEONTAP LUNRYIRE, NEEREREREMRARNERIR, MERkRE
RUBRR N ERMMUERIE. XERECIARAFRENEHSRERS. MARRRNBRATEDRS, BX
HITMK, RANENEMEMITHIZRRERN, REELENKRIETAN, FTofERIFMKEEZ,

Nl

UTRAIERTBEEMDES / MURFEMENED) / IFUILERIZAI ONTAP LUN BYIEHEL |

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode

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

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

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

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

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

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

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

@ BNERE ZRERZIHRED LUN o FRBRERNNEBIMD, EFiERERE, B/ \MREA
RER IR ERRERRZE,

BiigE
RGN CentOS 8.2 RIFRZF#HITHIF, LUIR%I ONTAP LUN HEEMIKEFIBEES .

o multipath.conf BRMZBEFTIFHIE. UHEFEXH. EEFTUERUATHLLIR—ITENZTFTXXMG

touch /etc/multipath.conf

BREEZIEX M, AIERERRAHBIZRZRS:
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# systemctl enable multipathd
# systemctl start multipathd

* TEEEEFMEMNAS nultipath. conf X, FIFEHNIKEFRFEHSRIEE. ELNNEGIRE
BEIIME

* BHRRAFTEMEE. BRBUTEESRMEIP nultipath. conf X5

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

devnode "“cciss.*"

FiR <pevid> #H wwip EHFREVISENF TR,

Tl
FURGIF, FITEBEIREWWIDHAMEIF nultipath. conf X&

S
a. T TS LE WWID :

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

sda BHMNFEREFMEIRR LR AHSCSIHE,

b. 0 wwip EIBZEAR /etc/multipath.conf:

blacklist {

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

devnode "“cciss.*"

ERIAEINE /etc/multipath. conf XERNX M. THEERIMERS . XEREFRESBEMRINZ

B

TRETRTXHE multipathd ONTAP LUNKSHAFAEE. MREVNEEZZIHMHENELUN, HEXLE
SHPNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf EHFONTAP LUNAY
Xfo MRAHITUEIRIE, ONTAP LUN BJRETTEIZTREA TR, RBTEZENetApp /SR (ERAMNEH 7D
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THEEmE. THNBEXERIAE,

S IETEIRE ...
detect_prio 28,

dev_los_TMO " IR "

BERE LN
fast_io_fail_sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 28,

B 0

no_path_retry BAFI

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " BRZZAE] 0"
Polling interval 5.

PRIO ONTAP
ot lun.*

Retain Attached Hw_handler 29,
rr_weight "gg—"
user_friendly_names &

vt NetApp

Nl

UTRAIERT MAEIEHRBESENRIAE. EXMIERT, multipath.conf XH&H path checker
no_path_retry X5 ONTAP LUN REFRIE, WIRHFEHM SAN EFHERES VM ERPRX LS
, MEIAZIEH M ABILELHIBI ONTAP LUN BIEXLESH,
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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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)

BX CentOS (Red Hat %&AA1%) HERIA, ES "EA " EHF Red Hat Enterprise Linux  (
RHEL) 8.2,

5 CentOS 8.150NTAPLE & fEMA

& LAfEFHIONTAP SANEAECE 1K B3R A ONTAPHICentOS 8.182E 9 B HFo
24 Linux Unified Host Utilities

LEIR1HT NetApp Linux Unified Host Utilities R4 & "NetApp SZ3#Fih =" 7 64 i .rpm XHA,

NetAppsRZUEIN L ELinuxGi—EHSEBIERF. BHIFRHER, XELBRFAREN Linux EH EREMIR
B, XLETREFrIHEEHEER NetApp EP ZRIKEB X EHNEEENER.

TE
1. MF&i 64 1iI Linux Unified Host Utilities 20481 "NetApp 255 5" E 4o
2. RERHE:

rpm -ivh netapp linux unified host utilitis-7-1.x86 64
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@ A UMER A IR B IS BRI E EZRINZE P i "Cloud Volumes ONTAP" 1 "i&FH
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities X4 828Y, TRBSBEIRE, WEMHRMY sanlun SSARER, FIEBEEE LUN
M HBA . sanlun &< RIREIRXMETEENA LUN BERE, ZHBEUKEIZEBHEFAPIRENESR,

AN
EUTFRAIF, sanlun lun show 83 EHR[E] LUN EE.

# sanlun lun show all

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

120.0g cDOT

SAN Exf

EREHNE

MNREREFEA SAN B5, WEEXNLZIFT, EEUER "NetApp BiR{EHERT E" WITEHIRIERS,
HBA , HBA E{4F1 HBA Bz BIOS LI ONTAP A2 &=L i,

p
1. % SAN Bz LUN BRETEIE,
2. WIERBAZ NI HRER.

(D) =NBrRsEsprEs BE DR, XEBREEEH TR,

3. 7£AR%528 BIOS Ay SAN B LUN M RIAYER OB B SAN B5b.

BXfAIEA HBABIOS WER, BSMMNE T A,
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4. EFNBENUIIEBEIES L.

ZHE

3FF CentOS 8.1 , WMFFTE /etc/multipath.conf X, BEARFZEINZXHFHITIREE X CentOS 8.1 =fEH
IRBFIERETE ONTAP LUN FREERFRE IS B HITHRIR.

SR LAEA multipath -11 S IEIF ONTAP LUN 918, U TETIRME TISYZE] ASA F13E ASA &R
LUN B9 ZBRR .

Fi5 SANFE5IECE

EESANET(ASAECER. FERLATELUNRIFTERIZHA T ESIRESHEH TN XFrTLREIFRER
RIRMIO1RIE. NTIRSHEEE,

T
MTRBIERT ONTAP LUN BYIEHMBIEL ©

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
[- 11:0:7:1 sdfi 130:64 active ready running
= 113@s9sl sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

@ BNERE ZHERZIHRED LUN o FRBRERNNBEIMD, EFMERERE, B/ \MREA
RER IR ERRERRZR,

JEASARRE

MTFIEASAERCE. WEARABREREMARIEERE. LARRSNRIENED / AUEKERE, XBKRECTIHR

AFFERYIERIZR R AR SS . MARBRBBBRLATEINS, ERETRKL, BACTEMEMITHRIZRHER,

RETEENUBEAIAN, A2ERIERKER.

Nl
UTRAIERTBEEMDES / MUBRFEMENED) / IFUILERIZAI ONTAP LUN BYIEHaL |
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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
| |- 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

@ BIERATSHREHEED LUN . FIFEBRERNEBIND, EFERERE, B/ \M§E
eI A £ R R R,

BiigE

XFCentOS 8. 1HRIERLHITHIFLUIRAIONTAP LUN. HETNNIASAMIIFASAECE IEHRIREFfBICE S,

o multipath.conf BRMZREFTIFHE. SIEFEXH. EEFTUERUTHLLIR— =N FTXMG

touch /etc/multipath.conf

BREZILX I, AIEREERAHBMSHRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEFMIMEMAS nultipath. conf X, BFRIFEMNISEFRFLEHZREIEE. ELNNEGIRE
BENINE.

* BHBRAFENRE. BRUTIEERINZIF nultipath. conf Xff.

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

devnode ""“cciss.*"

B <DevId> £ wwIiD BRIFFRHISERF T,

Nl
LRI, BITEHERENWWIDHRMEIR multipath. conf XH§

p
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a. iIZTU TS UE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIERZEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREE /etc/multipath. conf XHFFHIXMA. LHEERAMERO P, XEREFRERBRIINR
B,

THRERTXE multipathd ONTAP LUNBISEHIFTEE. RIFVEEZEHEMHEZEILUN, HE XL
SHFNER— PSR EES. WEEBHEERFEMstanzasHITHELE multipath.conf THFONTAP LUNREY
XHo WIRAHITILIRIE, ONTAP LUN AJEETCAIRTIHA T . RBEEZENetAppHl/ IR ER A RN EH T
THRENE. TNEEXLEEINE,

S FFIRE ...
detect_prio 28,
dev_los_TMO "R "
HEmE )
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 2,

LSSy e 0

no_path_retry BAFI

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " fRS5E¢E] 0"
Polling interval 5.

PRIO ONTAP

=3 lun.”
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2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=

BX CentOS (Red Hat &BR1%) HEMRIA, ESI "EXAE" EHATF Red Hat Enterprise Linux (
RHEL) 8.1,

#CentOS 8.050NTAPLE S EA

A LIfEFBONTAP SANEMNACE 1K B & BArAc & HERONTAPHEICentOS 8.0,
Z%E Linux Unified Host Utilities

LF3RMHT NetApp Linux Unified Host Utilities R4 "NetApp Z#5ihs" 7£ 64 i .rpm X4,

NetAppsR 2B I L ELinuxgt—EHKAER. EHIFRFIER, XELAEFAZEN Linux N LREMIR
B, XELHREFAIBUAEIEHEER) NetApp B ZIFREB XENEENER.
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BREENAR

zg%uéiﬁﬁi%%ﬂ’g%unux Unified Host UtilitieshrZs. MRz FARSMIBRiZARE. AGIRRUT S BRERNIR

BB
1. M2 64 1iI Linux Unified Host Utilities ¥R/ £1 "NetApp 445" EHo
2. REWHEE:

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

@ e AR AR A B IR B R B EERINEE Fis "Cloud Volumes ONTAP" #1 "i&
F ONTAP 89 Amazon FSX",

SAN TE®

% NetApp Host Utilities 2+ &8, TRABSBMEE. LEHRM sanlun EARER, AIHEBEEE LUN
5FIII HBA . sanlun 83RO XBRETEEAAY LUN E’JEE\, ZRIZUNEIEBIIEFAFIENES.

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc host15 FCP
120.0g cDOT
data vserver /vol/vol2/1lun?2 /dev/sdd  hostlé  FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN E&f

BEENAR

MBIERAEMEHE SAN B3, NWEEXALIFT, EAILUER "NetApp BI2EER T E" WIFEHIRIERS,
HBA , HBA [E{4F1 HBA B&h BIOS LIz ONTAP MAZEZ 1,

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

()  INBERGEDHESIRE LETE. XEBREEHTA.

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

SRz

33F CentOS 8.0 , /etc/multipath.conf XHRFETE, BEFAFTEIZXEHITIREEN, CentOS 8.0 A
IRFIFNIEREE ONTAP LUN FRERFRIEIRE#H1T4HIF.

IEEILAEA multipath -11 89405 ONTAP LUN BYigE., ATETRME TIRETE] ASA FIE ASA AEH
LUN BRI Z B2 5.

FRiESAN%5ECE

TEE2SANFEF(ASA)ECE . FERLELUNRIFTE BRI TESPRSHERITM . XFrI LR EIPIERS
RIRMHIORIE. MRS AR,

Nl
BUFRBIEZRT ONTAP LUN BYIEREHIH

# multipath -11
3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode
size=80G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active
|- 11:0:7:1 sdfi 130:64 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running
|- 11:0:11:1 sdpt 131:304 active ready running

@ BNERAIZRZINRED LUN . FRERERNEII, EFERIERE, BI/\1NREA
eI A £ RRRZ R,

JEASARRE

MTFIFASARCE. NEAMABRERREMIERNEIR. MARRSHIBRENEDR / HLRE, XEKREE(HE
BFFTERVIZHIZR R AR SS . MARBRRNBRRLATEDRTS, ERETHRKL, BNENZMEMIZHRIZERER,
QETERENKREZAAN, FERIFKERER.

Nl

28



UTRAIERTBEEMDED / AUBREMENES) / IFLLERIZAI ONTAP LUN BYIEHL |

# multipath -11

3600a098038303634722b4d59646c4436 dm-28 NETAPP,LUN C-Mode

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

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

= 11s@g7sl sdfi 130:064 active ready running
|- 11:0:9:1 sdiy 8:288 active ready running
|- 11:0:10:1 sdml 69:464 active ready running

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

(D BNERIZHRZINRED LUN . FRERERNEII T, EFERIERE, BI/\ 1N REA
eI A E RRRRZ IR,

BigE

CentOS 8.0 1FR AL I HIF. FJIRFIONTAP LUN. HBERAASAMIFASARCE EHISEFMBEECESH.

o multipath.conf BEMZBIETIFHE. SIEFEXH. BEAUERUTHLEIE— =N FTXH

touch /etc/multipath.conf

BRGIRIL Y, FIREREERAH B ZRERS:

# systemctl enable multipathd
# systemctl start multipathd

* THREEEFNEAAS nultipath. conf X BRIEERISEFFEHZREEE. HEENNERE
BERINE.

* BHRRAZENESE. BRUTEESRMEIP nultipath. conf X5

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

devnode ""“cciss.*"

B <DevId> A wwiD EHRRINIEENFR R,

Nl
FELRBIAR. BITRFREIRENWWIDHAMNEIF nultipath. conf X

29



TR
a. BT T e < LUFE WWID :

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

sda BHNFEREFMEIRR BRNAHSCSIHE,

b. 70 wwip EIERZEH /etc/multipath. conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFHIXMH. LTHEETRRIAMEEO P, XEREFRESBERIRINL
B,

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMHENEILUN, FEXLE
SHPNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MBRAHITUEIRIE, ONTAP LUN BJRETTEIRTREA TR, RBTEZENetApp /SR (ERAMNEH 7D
TEREmE. THNBEXERIAME,

S8 EEIRE ...
detect_prio =8,
dev_los_TMO "R "
HEE BB
fast_io_fail sMO 5.

features "2 pG_INIT retries 50"
flush_on_last del 289,

EAESSES s 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IRSSES1E) 0"
Polling interval 5.

PRIO ONTAP

! lun.*



2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT NAEERBESNEOAME. EXMIERT, multipath.conf XH&H path checker #l
no path retry X5 ONTAP LUN REFHE. NRATHM SAN [EFEFIERZRIEVMIA AR FRX LS
, WATAEIH T AEGIKEEFIE ONTAP LUN BIEXLESE,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=

BX CentOS (Red Hat &BR1%) HEMRIA, ESI "EXAE" EHATF Red Hat Enterprise Linux (
RHEL) 8.0,

CentOS 7

¥ CentOS 7.950NTAPL S 1EF
1A LIfEFAONTAP SANZEH BB & B 5 CentOS 7.9 & I EHIRONTAP,

23 Linux Unified Host Utilities

L1RMHT NetApp Linux Unified Host Utilities ZR{4 61 "NetApp Sz#5ub 5" 7 32 iIfl 64 fiI .rpm X&H, NRE
THEN X ESEEE, BEER "NetApp BiR{EERTE" WIIFAENEE,

31
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NetApps2 2B N L ELinuxgt—EHKAER. EHIFRFIER, XELAEFAZEN Linux N LREMIR
B, XLELARRAIBUABIEHEER NetApp B ZHIRERE X ENEENES.

EREHNE

NRE AR R T FEMRZSH Linux Unified Host Utilities , MIREITAHLR, 3&, RRGEMPR, ARREUT
TREERNhRE

1. MFE; 32 fiI8%, 64 {iI Linux Unified Host Utilities 2R{4€1 "NetApp SziFih =" ihm 2 FE .
2. FRAUTmSLRERGEE:

rpm -ivh netapp linux unified host utilitis-7-1.x86_ 64

@ A UMER A A B IR BRI E EZTIMNEEFiE "Cloud Volumes ONTAP" 1 "i&F
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities X E28Y, TRBSBEmIRE, WEMHRM sanlun SKARER, AIEBEEE LUN
M HBA . sanlun @< FIREIRXMETEENA LUN HER, ZHBEUKCIZEBHEFAPIRENESR,

Nl

EUTRAIH, sanlun lun show s8R [E] LUN 58,

# sanlun lun show all

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

120.0g cDOT

SAN Ezh

ERBEHNE

MREREFEA SAN B5, WEEXNLZIFT, EEJUMER "NetApp BIR{EHERT A" WIFEAIRIERS,
HBA , HBA E{4F1 HBA B5j BIOS LI ONTAP IR & =%,
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g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. MIERBBEZ N HARR.

(D) zmtrrsmsrEs BE DR, XEREETH T,

3. 7ZARZ3 28 BIOS #19 SAN B5h LUN Mt EIiE O = B SAN B,
BXIUAIZE HBABIOS IS &, EENHNE T A,
4. EFBRHENLIIER IR E .

SRz

FFF CentOS 7.9 , HMTFETE /etc/multipath.conf X, BEREEMNZXHFHITIFEERN. CentOS 7.9 ={FEMIR
A IEMEIE ONTAP LUN FrEEMFREIREHITHRIF.

ERI LA multipath -11 8p<9RIE ONTAP LUN BIgE. LAFE TR 7HREYE] ASA FIIF ASA A&
LUN BRI Z B2 5o

FiE SANFE5ECE

TEE2SANFEF(ASA)ECE . $EMLELUNRIFTERZIIA T EPRSHER TR, XFrI LR EIPERE
RIRMIOERIE. MRS HEEE,

Nl
BUFRBIEZEZRT ONTAP LUN BYIEREHIH

# multipath -11
3600a09803831347657244e5277663%4e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

[- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

@ BIERATSHRZNLEED LUN . FIFBRERNEBIND, EFMERERE, B/ \MNgEA
eI A E RRERZR,

JEASARE

MTFIFASARCE. NEAMARERREMITRNER. NARRSHIBENEDR / HLRE, XEKREEIHER
BFFTERVIZHIZR R AR SS . MARBRBNBRRLATFEDRTS, ERHITHL, BNENZMEMIZHIZERER,
SBEEREMNARIEIRN, ZaERIERLREZ.

Nl
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UTFREIERT BAEMANER / LAREMMENESD / JERIEREAY ONTAP LUN BYIEMEIH

# 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

@ BNERAIZHRZINRED LUN . FRERERNEII T, EFMERIERE, B/ \ 1N REA
e HI A £ RREBRZIR,

BigE

¥ CentOS 7. RERGTHITRIFLIRFIONTAP LUN, HBEIANASANMIFASARCE EHRISEFMEECES .

o

multipath.conf BEIZERETIPFHERE. OAFEXH. BEAUERU TR IE—TNE=NEFHIXHE

touch /etc/multipath.conf

BREIRIL Y, FIREREEAH B ZRERS:

34

# systemctl enable multipathd
# systemctl start multipathd

* TREEEFNEAAS nultipath. conf X RIEERIREFFEHZREZEE. HEENNBRE
BERINE,

* BHRRAZEESE. BRUTEESRMEIP nultipath. conf X5

blacklist {
wwid <DevId>

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

devnode ""“cciss.*"

B <DevId> A wwiD EHRRINSENFR R,

Nl

FELRBIAR. FITRFREIRENWWIDHAMNEIF nultipath. conf X



p
a. BT T e < LUFE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIEBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXA. LTHEERRIAMERO P, XEREFRERBRIINR
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMENEILUN, FEXLE
SHPNEA—ISHRES. WEEHRGEERERstanzasi#ITELE multipath.conf TATONTAP LUNEY
Xfo MBRAHITUEIRIE, ONTAP LUN BIRETTEIRTEA T . RBTEZENetApp /SR ERAMNEH 7D
TEREmE., TNBEXERIAME

S EEIRE ...
detect_prio =8
dev_los_TMO "R
HEmE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " BRS5EYE] 0"
Polling interval 5.

PRIO ONTAP

=1 lun.*
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2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[EylEE
HBONTAPhRZSHICentOS 7.9777E LA FEEN{AI A
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NetApp &% ID vl Description Bugzilla ID
1440718 NRERMITSCSIEHRT MR RiEH

BAIER FTEUEBRET IR $"disable_changed WWI

SfLUN. AIRERSHEN] Ds"ZREIFRESIHULEN

FHIEIRIRIR, 2. MEWWIDEEEN
. ERZRNEREIEE
B9IAIR, TERERF
FIWWIDIE R E| Z B 1R1%
BHHWWIDZ B, Zi&E
BB BRFRIGENIS
. ETHRELZES, 1B
271, "NetAppHliRFE
. Oracle Linux 7_tiSCSI
LUN_ERIX R G HRE"

#CentOS 7.8 50ONTAPLE S EA
EE LIEAONTAP SANEHAE I E ECentOS 7.8ECE N B K. FH{EHAONTAP,

Z3E Linux Unified Host Utilities

LFRMHT NetApp Linux Unified Host Utilities 20461 "NetApp Z#5ub 55" 7£ 32 (IF0 64 i .rpm X&EH, NRE
FHEP N HES TR, 1BEH "NetApp BigEER T A" WIEFAENECE,

NetAppi2 2B I L ELinuxt—ENKAER. EHIFRFIER, XELARFAZEN Linux N LREMRIKL
B, XELHREFOBUATIEHEER) NetApp B ZHFWRER XEHNEENES.

ERBEHNE

WNREYFIRE T EMRZABY Linux Unified Host Utilities , MIR#{THER, HE, MISEME, ASKBUT
T BRI IR,

1. MF#i 32 115§ 64 i Linux Unified Host Utilities 3X{48 "NetApp 25k 2" iR E) E .
2. ERUTHLRERMNE:

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

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

SAN TEf

%% NetApp Host Utilities 2X{FE28Y, TRBZBEIRE, EMHRM sanlun SKARRF, FIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEEHA LUN HIER, ZHBREURCIZEBHIEFAFIRNESR,.

Al
FEUTRAIH, sanlun lun show s3<IR[E LUN 58,
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# sanlun lun show all

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

120.0g cDOT

SAN =Ezh

BREENAR

NRIEREMEF SAN B, NEBEMNZIFE, EeJLUER "NetApp ER(FMERT A" WIHEHNRIERS,
HBA , HBA El4#] HBA @5 BIOS UKz ONTAP A E = 2 HF.

P
1. ¥ SAN B5h LUN BRETZEIEH.
2. WiIFREEZ A AR,

@ ENRERABHHES MNER LEITE. XERBET AT,
3. 1£ARS328 BIOS iy SAN B5h LUN BREFEIAIIRCI/E A SAN Bl
BXINAIZA HBABIOS BE 8, 152 WL E % XL,
4. ENBHENURIERBEES Lo
LR

FFF CentOS 7.8 , HMTETE /etc/multipath.conf X4, BEAFEIZXHHITIEENR, CentOS 7.8 FEHIR
A IEMEIE ONTAP LUN FREEMFREIREHITHRIF.

SRR multipath -11 &9 30IE ONTAP LUN IR E. LU TFETIRME T BETE] ASA F13E ASA A&
LUN B97R I 22 B8 2 i o
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Fi5 SANFE5ECE

EESANEF(ASAECER. FERLTELUNRIFRERIZHA T ESIRESHERITM L. XFRTLREIFRER
IR MIO1EREIE. MRS HEEE,

Nl

UTFRAIERT ONTAP LUN BYIERRLGH

# multipath -11
3600a09803831347657244e5277663%4e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

C) BIERATSHRENEED LUN . FIEBRERNEIND, EFMERERE, B/ \MgEA
eI A £ R R R,

EASARCE

MTFIEASARCE. WEAWABREREMARIEERE. RARRSNRENEDR / AUKRE, XBRKECTIHAR
BFFTERVIZHIZRRIEARSS . MARBRBNBRRLTFEIRTS, ERHITHL, BRENZMEMIZHIZRER,
RBEEEERAREAREN, Z2ERIERLEREZ,

Nl

UTRAIERTBEEMDES / MUBRFEMENER / IFLILERIZAI ONTAP LUN BYIEHaL |

# multipath -11

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

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

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

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

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

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

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

C) BNERE ZRERZIHRED LUN o FRBRERNBIM D, EFMERERE, B/ \ N
BES I A £ R R R,
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BiigE
XFCentOS 7 8RR LHITHIFLUIRAIONTAP LUN. HEBETHNASAMIIFASAECE IEHIREFf B EICE S
o multipath.conf BRMZBETIFHE. UIFEXH. EEFTUERUTHLLIR— I ENZTFTXMG

touch /etc/multipath.conf

BREEZIEX MY, AIERERRAHBIZSRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEAANERAS nultipath. conf Xt FRIFENREFFERSREZEE. HBELNARRE
BENINE.

* BHRAFENRE. BRUTEERINZIF nultipath. conf Xffo

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

nA

devnode cciss.*"

B <DevId> £ wwIiD BRIFFHISERF T,

Nl
LR BIR. BITEHERENWWIDHFRMEIPR multipath. conf X

p
a. BT T an< LARE WWID :

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

sda BENFEEZRENNEIRZ 2PRAMSCSIHEE,

b. 70 wwip EIEBLZEH /etc/multipath. conf:
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blacklist {
wwid 360030057024d0730239134810c0cb833
devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hdl[a-z]"

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMA. LTHEERRIAMERO P, XERERERBRIINL
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MREVNEEZEIHMENEILUN, HFEXLE
SHPHNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MRAHITUEIRIE, ONTAP LUN BJRETTEIRTEA TR, RBTEZENetApp /SR ERAMNEH 72
TEREmE. THNBEXERIAME

S8 EERE ...
detect_prio 289,
dev_los_TMO " IR "
HEE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

ERLS(SE e 0
no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 21,

rr_weight " -
user_friendly_names &

RIS NetApp

ANt

UTRAIERT IAIEIERBERENIRINME. EXMERT, multipath.conf X#HF&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATHM SAN FEFIIEREI M ERFRX LS
» WAL M ABIREERIBY ONTAP LUN EIEXLESE,
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defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)
HBONTAPRRZASHICentOS 7.8777E LA T E A a]& :

NetApp 51X ID PR Description Bugzilla ID
1440718 NRERMITSCSIEHA WE ER

HEHER TEUHMRSTEER  $"disable_changed_WWI

SYLUN. AJEe=|HEN Ds"ZREMRESINGEN

EHEIRIRIR, 2. MEWWIDAEER
By, EXNEZERANERRILSE
B9ifiRl. TERRERR
FIWWIDR R F Z R 1R1%
FEHIWWIDZ R, ZERE
BERAMBRFRIGENIS
m, BETHRELZER, 15
201 "NetAppHIiRE
. Oracle Linux 7_LiSCSI
LUN_EBIX 4 R E",

#CentOS 7.750NTAPLE & EH
SR LIEAONTAP SANEHEEIZE ECentOS 7.7ECE N BHR. FHEHAONTAP,

%4t Linux Unified Host Utilities

IR NetApp Linux Unified Host Utilities ZR{4 6 "NetApp SzFub =" 78 32 1iIfl 64 i .rpm X&EH, INRE
THEMN X ES TR, BER "NetApp BiR{EERT A" WIIFIENEE,

NetAppIgZHBIN L ELinux—ENKARER. BHIBGREIER, XELAREFAZEN Linux EA LREMK
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B, XETREFrIHEERHEER NetApp EP ZRIKEB X ENEEENER.

ERBHNE

MNREYFILRE T HEMRZB Linux Unified Host Utilities , MIN#{THE, E, RGEBR, AERBIULT

TRLRERNhRA.

1. M 32 fiI8} 64 {iI Linux Unified Host Utilities ZX{461 "NetApp 25 5" Uh s B FEHo
2. FRUTmSRERGEE:

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

@ B LMEA A IR EL B IS B REC B EERIMN SR Fi% "Cloud Volumes ONTAP" #1 "i&
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities 23X E8Y, TREBSBmIRE, IWEMHRM sanlun SKARERF, BIHEBEERE LUN

MM HBA . sanlun 8<% AIREIRXMEEIENA LUN HER, ZHBREURCIZBHIEFAFRRIESR.

Nl

FELULTFRAIA, sanlun lun show ¥ FiR[E] LUN 58,

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb  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 B&h

ERBHNE

NREREMEF SAN B, WEEMAZIFE, Ee]LUER "NetApp ER(FERT A" WIHEHRIERS,
HBA , HBA El4#] HBA Za BIOS LUK ONTAP A B E R ¥
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p
1. 3% SAN Ezh LUN BRETRIEH10

2. WERTES M AMHE
()  THREREEDHESIBRDETE. REBREENTR,

3. 7£AR%522 BIOS Ay SAN B LUN BT RIAYE BB SAN Bif.
BXIMEIER HBABIOS SR, B2 MHNEE AN,
4. EHEIENURIERIEE K.

ZHE

FtF CentOS 7.7 , HMTFTE /etc/multipath.conf X&, (BERFEEINZXEFHITIHFEEN. CentOS 7.7 EFAIRA!
FIEFHEEE ONTAP LUN FRERIFREIREHTITHRIF.

SR LA multipath -11 &9 30IE ONTAP LUN IR E. U TFETIRM T BETE] ASA F13E ASA A&
LUN B97R 522 B8 12 i Ho

FRESANIES|ECE

T2 SANEF(ASAECER. FERLATELUNRIFRERIZHA T ESIRESHEF TN XIFRTLUREIFRER
RIRMHIO1ERIE. MRS EEE,

AN
UTFRAIERT ONTAP LUN RYIERRLGHE

# 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

[- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

@ BIERATZSHRENEED LUN . FTEBRERNEIND, EFMERERE, B/ \NgEA
eI A RRARZ R,

JEASARRE

MTFIEASARCE. WEAWABREGREMARIEERE. AR RSNRENEDR / AUEKRERE, XBKECTIHAR
BFFTERVIZHIZRRIEARSS . MARBRRNBRRLTFEDRTS, ERHITHNL, BNENZMEMITHIZRER,
RBEEEERAREAREN, F2ERIERLERE,

Nl
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UTFREIERT BAEMANER / LAREMMENESD / JERIEREAY ONTAP LUN BYIEMEIH

# 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

@ BNERAIZHRZINRED LUN . FRERERNEII T, EFMERIERE, B/ \ 1N REA
e HI A £ RREBRZIR,

BigE
X CentOS 7. 7IRIERFHITHRIFLIAFIONTAP LUN. HBRIAASAMIFASARCE EHISEFMEECESH.
o multipath.conf BEMZBIETIFHE. SIEFEXMH. BEAUERUTHLEIE— =N FTXH

touch /etc/multipath.conf

BREIRIL Y, FIREREEAH B ZRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEFNEAAS nultipath. conf X RIEERIREFFEHZREZEE. HEENNBRE
BERINE,

* BHRRAZEESE. BRUTEESRMEIP nultipath. conf X5

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

devnode ""“cciss.*"

B <DevId> A wwiD EHRRINSENFR R,

Nl

FELRBIAR. FITRFREIRENWWIDHAMNEIF nultipath. conf X
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p
a. BT T e < LUFE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIEBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXA. LTHEERRIAMERO P, XEREFRERBRIINR
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMENEILUN, FEXLE
SHPNEA—ISHRES. WEEHRGEERERstanzasi#ITELE multipath.conf TATONTAP LUNEY
Xfo MBRAHITUEIRIE, ONTAP LUN BIRETTEIRTEA T . RBTEZENetApp /SR ERAMNEH 7D
TEREmE., TNBEXERIAME

S8 EEIRE ...
detect_prio =8

dev_los TMO "R
HEE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last_del 28,

R ERR 0
no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AtE] O"
Polling interval 5.

PRIO ONTAP

= lun.*



2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[EylEE
HBONTAPhRZSHICentOS 7.77177E L FEEN{AI A
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NetApp &% ID vl Description Bugzilla ID
1440718 NRERMITSCSIEHRT MR RiEH

BAIER FTEUEBRET IR $"disable_changed WWI

SfLUN. AIRERSHEN] Ds"ZREIFRESIHULEN

FHIEIRIRIR, 2. MEWWIDEEEN
. ERZRNEREIEE
B9IAIR, TERERF
FIWWIDIE R E| Z B 1R1%
BHHWWIDZ B, Zi&E
BB BRFRIGENIS
. ETHRELZES, 1B
271, "NetAppHliRFE
. Oracle Linux 7_tiSCSI
LUN_ERIX R G HRE"

$#CentOS 7.6 SONTAPLE S
B LIEAONTAP SANEHAE I E ECentOS 7.6ECE N BHR. FHEHAONTAP,

Z3E Linux Unified Host Utilities

LFRMHT NetApp Linux Unified Host Utilities 20461 "NetApp Z#5ub 55" 7£ 32 (IF0 64 i .rpm X&EH, NRE
FHEP N HES TR, 1BEH "NetApp BigEER T A" WIEFAENECE,

NetAppi2 2B I L ELinuxt—ENKAER. EHIFRFIER, XELARFAZEN Linux N LREMRIKL
B, XELHREFOBUATIEHEER) NetApp B ZHFWRER XEHNEENES.

ERBEHNE

WNREYFIRE T EMRZABY Linux Unified Host Utilities , MIR#{THER, HE, MISEME, ASKBUT
T BRI IR,

1. MF#i 32 115§ 64 i Linux Unified Host Utilities 3X{48 "NetApp 25k 2" iR E) E .
2. ERUTHLRERMNE:

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

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

SAN TEf

%% NetApp Host Utilities 2X{FE28Y, TRBZBEIRE, EMHRM sanlun SKARRF, FIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEEHA LUN HIER, ZHBREURCIZEBHIEFAFIRNESR,.

Al
FEUTRAIH, sanlun lun show s3<IR[E LUN 58,
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# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde host15 FCP

120.0g cDOT

SAN Z5f

BREENAR

WMRIEREEA SAN B, MEBNNLIFE, ERILUEA "NetApp EI21EER T A" WIFRMNIRERS,
HBA , HBA E4#1 HBA Exh BIOS LI ONTAP HRAEEE =K1,

O LAEA multipath -11 S50 ONTAP LUN FUIRE., IUTETIRME T METEI ASA F1IE ASA REH
LUN B9 Z BB E5HH,

FrESAN%5ECE

EESANFEFIASA)ECEH. FERLELUNNIERIZHNA T EIRESHEH#ITRA. XEFJLURREIFRIER
RIRMIO1RIE. MRS HEEE,

Nl
BURRBIERT ONTAP LUN RYIERS%8HL |

# 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

|- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

|- 11:0:11:1 sdpt 131:304 active ready running
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C) BNERAIZHRIZIARED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RRBRZ IR,

EASARCE

N FIFASAERCE. WEAEMAREFRMARNERGR. MARRSHIBRENED / HLBRE, XEKREE(HER
BFFTERVITHIZR R IEARSS . MARBRRBRRLATERTS, ERHEITHRL, BNENZMEMIZHRIZERER,
REERENUREZAAN, F2ERIFLKERERE.

Nl
UTRAERTBAEMDES / AUEREMENER) / FLLERIZAI ONTAP LUN BYIEHL |

# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle’ hwhandler='l alua' wp=rw
|-+- policy='service-time 0' prio=50 status=active
| |- 11:0:1:0 sdj 8:144 active ready running
| |- 11:0:2:0 sdr 65:16 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 11:0:0:0 sdb 8:16 active ready running
|- 12:0:0:0 sdz 65:144 active ready running

C) BNERAIZHRZINREDN LUN . FRERERNEII, EFMERIERE, BI/\ 1N REA
REx I A £ RRRKZ R,

BigE

FtCentOS 7.61RERLGHITHRIFLIRFIONTAP LUN. FH BN HNASANIIEASAERE IFMISEFfEECE S
o multipath.conf BERHZRATIFHE. HAEFEEXHE. BETUERUTHSE—ITNEIFTHXHG

touch /etc/multipath.conf

BREZBIEX AR, Rt REERAHBIZIRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEMMEMNAS nultipath. conf X, FIFERNISEFAFEHSRIEE. ELNNEIRE
BEIIAME

* BEHRABENIRE. BB U TEERINEIA nultipath. conf X4
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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.*"

B <DevId> A wwiD EHRRINIEENFR R,

Nl
LRI, BITRFREIRENWWIDHAMEIF nultipath. conf X

HIE
a. iIZTLU TS UE WWID :

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

sda BHMNFERFEFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIERBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMAF. LHEEARAMERO P, XERERERBRIRINL
B,

THRETRTXE multipathd ONTAP LUNBISEHIFTEE. NRIFVEEZIEMEZEILUN, HE XL
SHFHNER— PSR ES. WEBHEERFEAstanzasH{TELE multipath.conf THFONTAP LUNRY
XHo WIRAHITILIRIE, ONTAP LUN AJEETCAIETIHA T . REEZENetAppHl/ IR ER A RN EH T
THRENE. TNEEXLEEINE,

S8 EERE ...
detect_prio 28,
dev_los_TMO " IR "
HERE BB
fast_io_fail sMO 5.
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2 EFIRE ...

features "3 queue_if_no_path pG_init_retries 50"
flush_on_last_del 289,

B ERE R 0
no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " BRZZBE] O"
Polling interval 5.

PRIO ONTAP

=53 lun.*

Retain Attached Hw_handler 28,

rr_weight " gH—
user_friendly_names &=

Cves NetApp

5l

UTRAIERT NAEIEHRBESNEOIAE. EXMIERT, multipath.conf XH&H path checker #l
no path retry X5 ONTAP LUN REEFHE. WMNRATHM SAN [FEFIERZRI EVIMIT ERFRXLSEL
, WAIAETIH I EEIKEIEFIE ONTAP LUN BIEXLLESE,

defaults {
path checker readsector0
no path retry fail

devices {

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

}

}
KVMiZ &

BB LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM REEHITEAIEL,
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[EylEE
HBONTAPhRZSAICentOS 7.6777E LA FEEN[AIA:

NetApp f&i% ID PR Description Bugzilla ID
1440718 NRTERMITSCSIEFT MR &R

HEHER TEUEMRETEER  $"disable_changed_WWI

BfLUN. AIEESSHEN Ds"ZREFMESINEEN

EHEIRIRR, . MEWWIDEEEN
BY. ERZAMNBRRIZE
BYihiRl, TERFERIR
FIWWIDIR R E Z &R 1%
ZHIWWIDZ B, ZEREF
B2 ERRIGENIS
ml, ETHEZER, 17
201 "NetAppXliR/E
. Oracle Linux 7_LiSCSI
LUN_EBISX 4 R 0E"

J%CentOS 7.550NTAPLE &1
1A LIfEFAONTAP SANEHELE 1§ B & CentOS 7.5 B N EIR. HEFAONTAP,

24 Linux Unified Host Utilities

12T NetApp Linux Unified Host Utilities 2041 "NetApp sz3Fik 5" £ 32 ifl 64 i .rpm X, NRE
THEWM I EFEEENEE, BER "NetApp Bi2{EEERT A" WIFFAENEE,

NetApps& 2B N L ELinuxgt— ENKAER. BHIFRFIER, XELABFAIEN Linux 4 EREMIKL
B, XELHREFOBUAEIEHEER) NetApp BF ZHINER XEHNEENES.

BRENAR

MR EYFIRE T EMRZBY Linux Unified Host Utilities , MIS#E#{THER, HE, ROISEMER, AEKBUT
T BRERHIRA,

1. MT%; 32 fiI8} 64 {iI Linux Unified Host Utilities 2X{461 "NetApp sz#5ih 5" ih s B FEHo
2. FRAUTmSRERGEE:

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

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

SAN THS

Z % NetApp Host Utilities 32X 88Y, TEESBHEE, IWEHIEM sanlun SEAER, AIEEEIEEIE LUN
M HBA ., sanlun 889 AREIEXMAEIEHNA LUN EE, SREBUKSIEBHIEFAFMENER,

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

# sanlun lun show all

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

120.0g cDOT

SAN B&h

ERBHNE

NRIEREREF SAN B, NWEEMAXIFE, EeJLUER "NetApp BR(FERT A" WIHEHNRIERS,
HBA , HBA Elf4# HBA Za BIOS LUK ONTAP fR A ER ¥

T
1. ¥ SAN Ezh LUN BREFRIE.
2. WIFREEZ I HER.

@ FNRERRBHHEZSTRELIEITR. XEBRERTNATA,
3. 1£AR%528 BIOS H9 SAN /55 LUN BRESEIAIR /S A SAN Bl
BXUfEIFA HBABIOS ISR, BEEIMNE T X,
4. BB ENUEIEBEE S Lo
L

3FF CentOS 7.5 , WZJRIFTE /etc/multipath.conf X1, BEREEINZXEHITIEENR. CentOS 7.5 2fFEMA
IRBUFEREIE ONTAP LUN FREERFRE IR BEH 1 THIFN.

SR LA multipath -11 #8p<59IE ONTAP LUN BYIRE. U TFETIRME T IRETEI ASA F13E ASA AEHY
LUN BRI Z B2 5o
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Fi5 SANFE5ECE

EESANEF(ASAECER. FERLTELUNRIFRERIZHA T ESIRESHERITM L. XFRTLREIFRER
IR MIO1EREIE. MRS HEEE,

Nl

UTFRAIERT ONTAP LUN BYIERRLGH

# multipath -11
3600a09803831347657244e5277663%4e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

C) BIERATSHRENEED LUN . FIEBRERNEIND, EFMERERE, B/ \MgEA
eI A £ R R R,

EASARCE

MTFIEASARCE. WEAWABREREMARIEERE. RARRSNRENEDR / AUKRE, XBRKECTIHAR
BFFTERVIZHIZRRIEARSS . MARBRBNBRRLTFEIRTS, ERHITHL, BRENZMEMIZHIZRER,
RBEEEERAREAREN, Z2ERIERLEREZ,

Nl

UTRAIERTBEEMDES / MUBRFEMENER / IFLILERIZAI ONTAP LUN BYIEHaL |

# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle’ hwhandler='l alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 11:0:1:0 sdj 8:144 active ready running
| |- 11:0:2:0 sdr 65:16 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 11:0:0:0 sdb 8:16 active ready running
|- 12:0:0:0 sdz 65:144 active ready running

C) BNERE ZRERZIHRED LUN o FRBRERNBIM D, EFMERERE, B/ \ N
BES I A £ R R R,
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BiigE
XFCentOS 7 SRR LEHITHIFLUIRAIONTAP LUN. HEBETHNIASAMIIFASAECE IEHIREFf B ICE S
o multipath.conf BRMZBETIFHE. UIFEXH. EEFTUERUTHLLIR— I ENZTFTXMG

touch /etc/multipath.conf

BREEZIEX MY, AIERERRAHBIZSRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEAANERAS nultipath. conf Xt FRIFENREFFERSREZEE. HBELNARRE
BENINE.

* BHRAFENRE. BRUTEERINZIF nultipath. conf Xffo

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

nA

devnode cciss.*"

B <DevId> £ wwIiD BRIFFHISERF T,

Nl
LR BIR. BITEHERENWWIDHFRMEIPR multipath. conf X

p
a. BT T an< LARE WWID :

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

sda BENFEEZRENNEIRZ 2PRAMSCSIHEE,

b. 70 wwip EIEBLZEH /etc/multipath. conf:
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blacklist {
wwid 360030057024d0730239134810c0cb833
devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hdl[a-z]"

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMA. LTHEERRIAMERO P, XERERERBRIINL
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MREVNEEZEIHMENEILUN, HFEXLE
SHPHNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MRAHITUEIRIE, ONTAP LUN BJRETTEIRTEA TR, RBTEZENetApp /SR ERAMNEH 72
TEREmE. THNBEXERIAME

S8 EERE ...
detect_prio 289,
dev_los_TMO " IR "
HEE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

ERLS(SE e 0
no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 21,

rr_weight " -
user_friendly_names &

RIS NetApp

ANt

UTRAIERT IAIEIERBERENIRINME. EXMERT, multipath.conf X#HF&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATHM SAN FEFIIEREI M ERFRX LS
» WAL M ABIREERIBY ONTAP LUN EIEXLESE,
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defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)
HBONTAPRRZASHICentOS 7.5777E LA T E A a]& :

NetApp 51X ID PR Description Bugzilla ID
1440718 NRERMITSCSIEHA WE ER

HEHER TEUHMRSTEER  $"disable_changed_WWI

SYLUN. AJEe=|HEN Ds"ZREMRESINGEN

EHEIRIRIR, 2. MEWWIDAEER
By, EXNEZERANERRILSE
B9ifiRl. TERRERR
FIWWIDR R F Z R 1R1%
FEHIWWIDZ R, ZERE
BERAMBRFRIGENIS
m, BETHRELZER, 15
201 "NetAppHIiRE
. Oracle Linux 7_LiSCSI
LUN_EBIX 4 R E",

#CentOS 7.450NTAPLE S EH
BT UEFRAONTAP SANEH A E I E FCentOS 7.450NTAPEE /9 B #5o

%4t Linux Unified Host Utilities

IR NetApp Linux Unified Host Utilities ZR{4 6 "NetApp SzFub =" 78 32 1iIfl 64 i .rpm X&EH, INRE
THEMN X ES TR, BER "NetApp BiR{EERT A" WIIFIENEE,

NetAppIgZHBIN L ELinux—ENKARER. BHIBGREIER, XELAREFAZEN Linux EA LREMK
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B, XETREFrIHEERHEER NetApp EP ZRIKEB X ENEEENER.

ERBHNE

MNREYFILRE T HEMRZB Linux Unified Host Utilities , MIN#{THE, E, RGEBR, AERBIULT

TRLRERNhRA.

1. M 32 fiI8} 64 {iI Linux Unified Host Utilities ZX{461 "NetApp 25 5" Uh s B FEHo
2. FRUTmSRERGEE:

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

@ B LMEA A IR EL B IS B REC B EERIMN SR Fi% "Cloud Volumes ONTAP" #1 "i&
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities 23X E8Y, TREBSBmIRE, IWEMHRM sanlun SKARERF, BIHEBEERE LUN

MM HBA . sanlun 8<% AIREIRXMEEIENA LUN HER, ZHBREURCIZBHIEFAFRRIESR.

Nl

FELULTFRAIA, sanlun lun show ¥ FiR[E] LUN 58,

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb  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 B&h

ERBHNE

NREREMEF SAN B, WEEMAZIFE, Ee]LUER "NetApp ER(FERT A" WIHEHRIERS,
HBA , HBA El4#] HBA Za BIOS LUK ONTAP A B E R ¥
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p
1. 3% SAN Ezh LUN BRETRIEH10
2. WIFREE L T HKZ.

()  THREREEDHESIBRDETE. REBREENTR,

3. 7£AR%522 BIOS Ay SAN B LUN BT RIAYE BB SAN Bif.
BXIMEIER HBABIOS SR, B2 MHNEE AN,
4. EHEIENURIERIEE K.

ZHE

FFF CentOS 7.4 , HMTETE /etc/multipath.conf X4, BEAFEIZXHHITIREENR, CentOS 7.4 FHIR
SIFIEHEIE ONTAP LUN FREEMFREIREHITRIF.

SR LA multipath -11 &9 30IE ONTAP LUN IR E. U TFETIRM T BETE] ASA F13E ASA A&
LUN B97R 522 B8 12 i Ho

FRESANIES|ECE

T2 SANEF(ASAECER. FERLATELUNRIFRERIZHA T ESIRESHEF TN XIFRTLUREIFRER
RIRMHIO1ERIE. MRS EEE,

AN
UTFRAIERT ONTAP LUN RYIERRLGHE

# 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

[- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

@ BIERATZSHRENEED LUN . FTEBRERNEIND, EFMERERE, B/ \NgEA
eI A RRARZ R,

JEASARRE

MTFIEASARCE. WEAWABREGREMARIEERE. AR RSNRENEDR / AUEKRERE, XBKECTIHAR
BFFTERVIZHIZRRIEARSS . MARBRRNBRRLTFEDRTS, ERHITHNL, BNENZMEMITHIZRER,
RBEEEERAREAREN, F2ERIERLERE,

Nl
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UTFREIERT BAEMANER / LAREMMENESD / JERIEREAY ONTAP LUN BYIEMEIH

# 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

@ BNERAIZHRZINRED LUN . FRERERNEII T, EFMERIERE, B/ \ 1N REA
e HI A £ RREBRZIR,

BigE

CentOS 7.4 12FRREZIRIE, FJiR%) ONTAP LUN , H Bz ASATIFASA ICEEHISEMBERESH.
o multipath.conf BEMZBIETIFHE. SIEFEXMH. BEAUERUTHLEIE— =N FTXH

touch /etc/multipath.conf

BREIRIL Y, FIREREEAH B ZRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEFNEAAS nultipath. conf X RIEERIREFFEHZREZEE. HEENNBRE
BERINE,

* BHRRAZEESE. BRUTEESRMEIP nultipath. conf X5

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

devnode ""“cciss.*"

B <DevId> A wwiD EHRRINSENFR R,

Nl

FELRBIAR. FITRFREIRENWWIDHAMNEIF nultipath. conf X
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p
a. BT T e < LUFE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIEBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXA. LTHEERRIAMERO P, XEREFRERBRIINR
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMENEILUN, FEXLE
SHPNEA—ISHRES. WEEHRGEERERstanzasi#ITELE multipath.conf TATONTAP LUNEY
Xfo MBRAHITUEIRIE, ONTAP LUN BIRETTEIRTEA T . RBTEZENetApp /SR ERAMNEH 7D
TEREmE., TNBEXERIAME

S8 EEIRE ...
detect_prio =8

dev_los TMO "R
HEE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last_del 28,

R ERR 0
no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AtE] O"
Polling interval 5.

PRIO ONTAP

= lun.*



2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[EylEE
HBONTAPhRZSBICentOS 7. 4777 LA FEEN{AI A
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NetApp &% ID vl Description Bugzilla ID
1440718 NRERMITSCSIEHRT MR RiEH

BAIER FTEUEBRET IR $"disable_changed WWI

SfLUN. AIRERSHEN] Ds"ZREIFRESIHULEN

FHIEIRIRIR, 2. MEWWIDEEEN
. ERZRNEREIEE
B9IAIR, TERERF
FIWWIDIE R E| Z B 1R1%
BHHWWIDZ B, Zi&E
BB BRFRIGENIS
. ETHRELZES, 1B
271, "NetAppHliRFE
. Oracle Linux 7_tiSCSI
LUN_ERIX R G HRE"

#CentOS 7.350NTAPLE S EA
B LIEAONTAP SANEHAIE I E FFCentOS 7.350NTAPE & /9 B #To

Z3E Linux Unified Host Utilities

LFRMHT NetApp Linux Unified Host Utilities 20461 "NetApp Z#5ub 55" 7£ 32 (IF0 64 i .rpm X&EH, NRE
FHEP N HES TR, 1BEH "NetApp BigEER T A" WIEFAENECE,

NetAppi2 2B I L ELinuxt—ENKAER. EHIFRFIER, XELARFAZEN Linux N LREMRIKL
B, XELHREFOBUATIEHEER) NetApp B ZHFWRER XEHNEENES.

ERBEHNE

WNREYFIRE T EMRZABY Linux Unified Host Utilities , MIR#{THER, HE, MISEME, ASKBUT
T BRI IR,

1. MF#i 32 115§ 64 i Linux Unified Host Utilities 3X{48 "NetApp 25k 2" iR E) E .
2. ERUTHLRERMNE:

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

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

SAN TEf

%% NetApp Host Utilities 2X{FE28Y, TRBZBEIRE, EMHRM sanlun SKARRF, FIEBEEE LUN
M HBA . sanlun @< RIREIRXMETEEHA LUN HIER, ZHBREURCIZEBHIEFAFIRNESR,.

Al
FEUTRAIH, sanlun lun show s3<IR[E LUN 58,
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# sanlun lun show all

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

120.0g cDOT

SAN =Ezh

BREENAR

NRIEREMEF SAN B, NEBEMNZIFE, EeJLUER "NetApp ER(FMERT A" WIHEHNRIERS,
HBA , HBA El4#] HBA @5 BIOS UKz ONTAP A E = 2 HF.

P
1. ¥ SAN B5h LUN BRETZEIEH.
2. WiIFREEZ A AR,

@ ENRERABHHES MNER LEITE. XERBET AT,
3. 1£ARS328 BIOS iy SAN B5h LUN BREFEIAIIRCI/E A SAN Bl
BXINAIZA HBABIOS BE 8, 152 WL E % XL,
4. ENBHENURIERBEES Lo
LR

FFF CentOS 7.3 , HMTFTE /etc/multipath.conf X4, BEAFEIZXHHITIREENR, CentOS 7.3 FHIR
A IEMEIE ONTAP LUN FREEMFREIREHITHRIF.

SRR multipath -11 &9 30IE ONTAP LUN IR E. LU TFETIRME T BETE] ASA F13E ASA A&
LUN B97R I 22 B8 2 i o

65


https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=76238;&solution=1&isHWU&src=IMT

Fi5 SANFE5ECE

EESANEF(ASAECER. FERLTELUNRIFRERIZHA T ESIRESHERITM L. XFRTLREIFRER
IR MIO1EREIE. MRS HEEE,

AN
UTFRAIERT ONTAP LUN BYIERRLGH

# multipath -11
3600a09803831347657244e5277663%4e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

C) BIERATSHRENEED LUN . FIEBRERNEIND, EFMERERE, B/ \MgEA
eI A £ R R R,

EASARCE

MTFIEASARCE. WEAWABREREMARIEERE. RARRSNRENEDR / AUKRE, XBRKECTIHAR
BFFTERVIZHIZRRIEARSS . MARBRBNBRRLTFEIRTS, ERHITHL, BRENZMEMIZHIZRER,
RBEEEERAREAREN, Z2ERIERLEREZ,

Nl
UTRAIERTBEEMDES / MUBRFEMENER / IFLILERIZAI ONTAP LUN BYIEHaL |

# multipath -11
3600a09803831347657244e52776639%94e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle’ hwhandler='l alua' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- 11:0:1:0 sdj 8:144 active ready running
| |- 11:0:2:0 sdr 65:16 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- 11:0:0:0 sdb 8:16 active ready running
|- 12:0:0:0 sdz 65:144 active ready running

C) BNERE ZRERZIHRED LUN o FRBRERNBIM D, EFMERERE, B/ \ N
BES I A £ R R R,
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BiigE
CentOS 7.3 OS2d4Ri%. FJIRAIONTAP LUN. HBEThIASAMIIFASAECE IEHISEFFBECES .
o multipath.conf BRMZBETIFHE. UIEFEXH. EEFTUERUTHLLR— =N FTXMG

touch /etc/multipath.conf

BREEZIEX MY, AIERERRAHBIZSRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEAANERAS nultipath. conf Xt FRIFENREFFERSREZEE. HBELNARRE
BENINE.

* BHRAFENRE. BRUTEERINZIF nultipath. conf Xffo

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

nA

devnode cciss.*"

B <DevId> £ wwIiD BRIFFHISERF T,

Nl
LR BIR. BITEHERENWWIDHFRMEIPR multipath. conf X

p
a. BT T an< LARE WWID :

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

sda BENFEEZRENNEIRZ 2PRAMSCSIHEE,

b. 70 wwip EIEBLZEH /etc/multipath. conf:
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blacklist {
wwid 360030057024d0730239134810c0cb833
devnode "* (ram|raw|loop|fd|md|dm-|sr|scd|st) [0-9]*"
devnode "“hdl[a-z]"

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMA. LTHEERRIAMERO P, XERERERBRIINL
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MREVNEEZEIHMENEILUN, HFEXLE
SHPHNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MRAHITUEIRIE, ONTAP LUN BJRETTEIRTEA TR, RBTEZENetApp /SR ERAMNEH 72
TEREmE. THNBEXERIAME

S8 EERE ...
detect_prio 289,
dev_los_TMO " IR "
HEE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

ERLS(SE e 0
no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " IR AEtE] O"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 21,

rr_weight " -
user_friendly_names &

RIS NetApp

ANt

UTRAIERT IAIEIERBERENIRINME. EXMERT, multipath.conf X#HF&A path_checker #l
no_path_retry X5 ONTAP LUN FF#ERIE, NRMATHM SAN FEFIIEREI M ERFRX LS
» WAL M ABIREERIBY ONTAP LUN EIEXLESE,
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defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)

3 FONTAPRRZSHICentOS 7.3, &H EAal,

J%CentOS 7.250NTAPLE & 1A
BT UEAONTAP SANEHNEEIZE FCentOS 7.250NTAPE E /9 B #ro

24 Linux Unified Host Utilities

L1RMHT NetApp Linux Unified Host Utilities ZR{4 61 "NetApp z#5ub 5" 7 32 iIf 64 fiI .rpm X&H, NRE
THEWINXEFEEENEE, BFER "NetApp Bi2{EERT A" WIFFAENEE,

NetAppsRZUEIN L ELinuxGi—EHSEBRERF. BHIFRHER, XELBRFAREN Linux 4 EREMIR
B, XLETREFrIHEEHEER NetApp EFP ZRIKEB X EHNEENER.

BRENAR

NREHFI LR T EMhRZAH Linux Unified Host Utilities , MIR#ITHR, &, MIGEHMIPR, ASRRBUT
TRLERHMRES

1. MFEi 32 18] 64 i Linux Unified Host Utilities 2462 "NetApp sz3Fih " i 2,
2. FRAUTmSRERGEE:

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

@ A UMER AR AR B IR BRI E EZTIMNEZE P iE "Cloud Volumes ONTAP" 1 &
F ONTAP B9 Amazon FSX",
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SAN TEf

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

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde hostl15 FCP

120.0g cDOT

SAN B&f

BREENAR

NRIEREREF SAN B, NWEBEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHNRIERS,
HBA , HBA [E{4#] HBA Za BIOS LUK ONTAP A E R 2.

g
1. ¥ SAN EEh LUN BRETZ|EA,
2. MR BBEEZ N ARR.

() TRERGEDHESIBRDETE. REBREENTR,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Bt EIRYiE O =B SAN B,
BXUMEIEAE HBABIOS ISR, 1BENHENEE B,
4. EFBRHENILIIEB IR E .
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ZHE

3FF CentOS 7.2, /etc/multipath.conf XHRFETE, BEFAFTEIMZXGHITIREEN. CentOS 7.2 A
IRBUFEFEIE ONTAP LUN FREERIFREIREH#HITHIZE.

SR LA multipath -11 #8p<°59IE ONTAP LUN BYIRE. U TFETIRME T IRETE] ASA F13E ASA AEHY
LUN BYRfZ B8 25

FRiESANM%5ECE

TEESANFEF(ASA)ECE . 1ERLTELUNRIFTE RN TEPRSHERITM N, XFrI LR BIFIER
ZIRMHIOBRIE. MRS AR,

Nl
UTFRBIETRT ONTAP LUN BYIERa%aLE |

# multipath -11

3600a09803831347657244e527766394e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw

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

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

(D BERATZSHRZNLEEDN LUN . FIBBRERNMEIND, EFERERE, B/ \MREA
eI A £ RRARRZIR,

JEASAELE

MTFIFASARCE. NEAMARBRREMITRNEIZ. MARRSHIBRENEDRD / LLRE, XEKREE(HER

BFFERVIZHIZR R IEARSS . MARBRRNBRRATEIRTS, ERETHRNL, BNENZMEMIZHRIZERER,

QEERENKREZAAN, F2ERIFLKERERE.

Nl
UTRAERTBEEMDES / AUBREMENER / IFLILERIZA ONTAP LUN BYIEHL
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# 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

@ BNERE ZHERZIHRED LUN o FRBRERNBIMD, EFMERERE, B/ \ MR
eI R ERRARZRE,

BiIGEE
IFCentOS 7.2 ERZHITHRIF. AIIEZIONTAP LUN. FH B HASATIIEASAELE IFAISBEFfEELE S,
o multipath.conf BEIZRETIFHIE. NIAFEXE. BEATUERUTHSRE—ITNEFTHXXE

touch /etc/multipath.conf

BREZILX I, AIEREERAHBMSHRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEFMIMEMAS nultipath. conf X, BFRIFEMNISEFRFLEHZREIEE. ELNNEGIRE
BENINE.

* BHBRAFENRE. BRUTIEERINZIF nultipath. conf Xff.

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

devnode ""“cciss.*"

B <DevId> £ wwIiD BRIFFRHISERF T,

Nl
LRI, BITEHERENWWIDHRMEIR multipath. conf XH§

p
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a. iIZTU TS UE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIERZEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREE /etc/multipath. conf XHFFHIXMA. LHEERAMERO P, XEREFRERBRIINR
B,

THRERTXE multipathd ONTAP LUNBISEHIFTEE. RIFVEEZEHEMHEZEILUN, HE XL
SHFNER— PSR EES. WEEBHEERFEMstanzasHITHELE multipath.conf THFONTAP LUNREY
XHo WIRAHITILIRIE, ONTAP LUN AJEETCAIRTIHA T . RBEEZENetAppHl/ IR ER A RN EH T
THRENE. TNEEXLEEINE,

S FFIRE ...
detect_prio 28,
dev_los_TMO "R "
HEmE )
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 2,

LSSy e 0

no_path_retry BAFI

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " fRS5E¢E] 0"
Polling interval 5.

PRIO ONTAP

=3 lun.”
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2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT NAEERBESNEOAME. EXMIERT, multipath.conf XH&H path checker #l
no path retry X5 ONTAP LUN REFHE. NRATHM SAN [EFEFIERZRIEVMIA AR FRX LS
, WATAEIH T AEGIKEEFIE ONTAP LUN BIEXLESE,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=
HEBONTAPRRZABICentOS 7.2:&H8 EXia)#,

J%CentOS 7.150NTAPE & 1EH
&R LIEFAONTAP SANEHEE I B B CentOS 7.1 50NTAPEZ & v B 5o

24 Linux Unified Host Utilities

L1R1HT NetApp Linux Unified Host Utilities 2R 6 "NetApp Sz#5ub 5" 7 32 iIF1 64 i .rpm X4+, INRE
THEWMIXEFESENEE, BFER "NetApp BI2EEERT A" WIFFrENEE,

NetAppsR 2 I L ELinuxgt—ENKAER. BHIFRFIER, XELAEFFAZEN Linux N ERIEMIR
B, XELHREFAIBUAEIEHEER) NetApp B ZIFIREE XEHNEENER.
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EREHNE

MNREYFILRE T HEMRZB Linux Unified Host Utilities , MIN#{THE, E, REEBR, AERBULT
T BRI REIIRDS,

1. MFEi 32 1l 64 i Linux Unified Host Utilities 3X{48 "NetApp 25k 5" iR E) E .
2. FERUTRLRERME:

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

@ A UMER AR B IR BRI E EZETINEEFiE "Cloud Volumes ONTAP" 1 &
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities 2XfFE28Y, TRBZBEIRE, EMHRMY sanlun SKARER, FIEBEEE LUN
M HBA . sanlun @83 RIREIRXMETE TN LUN HERE, ZHBEURCIZEBHIEFAPIRIESR,.

Ll
FELULTFRBIA, sanlun lun show ¥ iR[E] LUN 58,

# sanlun lun show all

Nl e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb hostl6 FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sde host15 FCP

120.0g cDOT

SAN =z}

ERENHNE

WNREREMEE SAN B8, MEEXNZIFE, ErILIER "NetApp BIZ(EEFR T A" WIFRMIRIERS,
HBA , HBA E4#1 HBA Bz BIOS LUK ONTAP A EES 1,

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

()  TRERGEDHESIBR LETE. RERREERTR,

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

4. ENBHENURIERBEE SR

SRz

FFF CentOS 7.1, /etc/multipath.conf XEAMTETE, BEARABEMNZXGRITIFEEN, CentOS 7.1 =FH
ABFNEHAEIE ONTAP LUN FRENFIEIZEH1THIZ,

IEEILAEA multipath -11 89405 ONTAP LUN BYigE., ATETRME TIRETE] ASA FIE ASA AEH
LUN BRI Z B2 5.

FRiESAN%5ECE

TEE2SANFEF(ASA)ECE . FERLELUNRIFTE BRI TESPRSHERITM . XFrI LR EIPIERS
RIRMHIORIE. MRS AR,

Nl
BUFRBIEZRT ONTAP LUN BYIEREHIH

# 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

|- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

@ BNERAIZRZINRED LUN . FRERERNEII, EFERIERE, BI/\1NREA
eI A £ RRRZ R,

JEASARRE

MTFIFASARCE. NEAMABRERREMIERNEIR. MARRSHIBRENEDR / HLRE, XEKREE(HE
BFFTERVIZHIZR R AR SS . MARBRRNBRRLATEDRTS, ERETHRKL, BNENZMEMIZHRIZERER,
QETERENKREZAAN, FERIFKERER.

Nl
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UTRAIERTBEEMDED / AUBREMENES) / IFLLERIZAI ONTAP LUN BYIEHL |

# 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

@ BNERIZRZIARFED LUN . FRERERNEII, EFERIERE, BI/\1NREA
eI A £ RRARZR,
BigE

RFETT CentOS 7.1 IRERGHITHRIF, LUEIREI ONTAP LUN , HBEThH ASAFIEASA LB IFIRISEFE
BB S,
o multipath.conf BERZRATIFHE. YAEFEEXHE. BETUERUTHSE—ITHNEIFTEXHG

touch /etc/multipath.conf

BREZBIEX A, AIEREERAHBIZHRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEFNMEMNAS nultipath. conf X, FIFERNIREFAFEHSRIEE. HELNNEGIRE
BEIIME

* BHIBRATENRE. BRUTEERNEP multipath. conf X

blacklist {

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

devnode "“cciss.*"

FiR <pevid> HH wwip EHFREVISENF TR,

Nl
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LRI, FITRFREIRENWWIDHAMNEIF nultipath. conf X

SIg
a. T TFa S LUfE WWID :

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

sda BHMNFERFHFMEIRZ B AHSCSIHEE,

b. 70 wwip EIBZER /etc/multipath.conf:

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

devnode "“cciss.*"

BN IR0 E /etc/multipath. conf XHHFHIXHE. TEHRERNMERDH. XEQEFRRSBEMINK
B,

THRERTXHE nultipathd ONTAP LUNMSEFIFTEE, RIFVEEEDIIEMENELUN, HEIXLE
SHPNER— N SHRESE. WEEHEEPERstanzasiHITEIEE nultipath. conf EHAFTONTAP LUNREY
X, WMRAHITUIRIE, ONTAP LUN RIgEL/AIETIHATE. RBEELIENetAppHl/SFHRERABN B H TS
THEWE. TNBEEXLEIIAE

28 IEEIRE ...
detect_prio 28,
dev_los_TMO "R "
HERE BREY
fast_io_fail_sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last_del 28,
R 0
no_path_retry BAFI
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " ARZZ B8] 0"
Polling interval 5.
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2 EFIRE ...

PRIO ONTAP
= am lun.*
Retain Attached Hw_handler 21,
rr_weight " g
user_friendly_names 5
VK] NetApp
Nl

UTFREAERTINAEERBENIAME EXMIBERT, multipath.conf Xff& path_checker M
no_path_retry X5 ONTAP LUN REFRIE, WRHFTHM SAN EFHERES MM EMPRX LS
, MBETAE I ABIRELHIB ONTAP LUN BIEXLLESE,

defaults {
path checker readsector(
no path retry fail

}

devices {

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

}

}
KVMig &

WA LMEREINANISEREEBEETFRZAEMI (KVM) . BBF LUN EMSEIEWSIERRR, FtiE
KVM AEEH{TERIEN

B =)
HBONTAPRRZASHICentOS 7.1:&%E EAial&,

#CentOS 7.050NTAPLE & EH
B LIEAONTAP SANEHAIE I E ECentOS 7.0ECE N BHR. FHEHAONTAP,

Z4E Linux Unified Host Utilities

LR NetApp Linux Unified Host Utilities ZR{4 6 "NetApp sziFub " 78 32 1iIfl 64 i .rpm X&EH, INRE
TREMN X ESEEE, BER "NetApp BiR{EERT A" WIIFAENEE,
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NetApps2 2B N L ELinuxgt—EHKAER. EHIFRFIER, XELAEFAZEN Linux N LREMIR
B, XLELARRAIBUABIEHEER NetApp B ZHIRERE X ENEENES.

EREHNE

NRE AR R T FEMRZSH Linux Unified Host Utilities , MIREITAHLR, 3&, RRGEMPR, ARREUT
TREERNhRE

1. MFE; 32 fiI8%, 64 {iI Linux Unified Host Utilities 2R{4€1 "NetApp SziFih =" ihm 2 FE .
2. FRAUTmSLRERGEE:

rpm -ivh netapp linux unified host utilitis-7-1.x86_ 64

@ A UMER A A B IR BRI E EZTIMNEEFiE "Cloud Volumes ONTAP" 1 "i&F
F ONTAP B9 Amazon FSX",

SAN TEf

%% NetApp Host Utilities X E28Y, TRBSBEmIRE, WEMHRM sanlun SKARER, AIEBEEE LUN
M HBA . sanlun @< FIREIRXMETEENA LUN HER, ZHBEUKCIZEBHEFAPIRENESR,

Nl

EUTRAIH, sanlun lun show s8R [E] LUN 58,

# sanlun lun show all

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

120.0g cDOT

SAN Ezh

ERBEHNE

MREREFEA SAN B5, WEEXNLZIFT, EEJUMER "NetApp BIR{EHERT A" WIFEAIRIERS,
HBA , HBA E{4F1 HBA B5j BIOS LI ONTAP IR & =%,

80


https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT
https://mysupport.netapp.com/matrix/imt.jsp?components=68128;&solution=1&isHWU&src=IMT

g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. MIERBBEZ N HARR.

(D) zmtrrsmsrEs BE DR, XEREETH T,

3. 7ZARZ3 28 BIOS #19 SAN B5h LUN Mt EIiE O = B SAN B,
BXIUAIZE HBABIOS IS &, EENHNE T A,
4. EFBRHENLIIER IR E .

SRz

XF Cent0S 7.0 , /etc/multipath.conf XHFHFE, BEATEMNZXHFHITIIEEN. CentOS 7.0 £/AIR
AIFEHEIE ONTAP LUN FRERIFIB IRBE#1T4F.

ERI LA multipath -11 8p<9RIE ONTAP LUN BIgE. LAFE TR 7HREYE] ASA FIIF ASA A&
LUN BRI Z B2 5o

FiE SANFE5ECE

TEE2SANFEF(ASA)ECE . $EMLELUNRIFTERZIIA T EPRSHER TR, XFrI LR EIPERE
RIRMIOERIE. MRS HEEE,

Nl
BUFRBIEZEZRT ONTAP LUN BYIEREHIH

# multipath -11
3600a09803831347657244e5277663%4e dm-5 NETAPP,LUN C-Mode
size=80G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

[- 11:0:7:1 sdfi 130:64 active ready running

|- 11:0:9:1 sdiy 8:288 active ready running

|- 11:0:10:1 sdml 69:464 active ready running

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

@ BIERATSHRZNLEED LUN . FIFBRERNEBIND, EFMERERE, B/ \MNgEA
eI A E RRERZR,

JEASARE

MTFIFASARCE. NEAMARERREMITRNER. NARRSHIBENEDR / HLRE, XEKREEIHER
BFFTERVIZHIZR R AR SS . MARBRBNBRRLATFEDRTS, ERHITHL, BNENZMEMIZHIZERER,
SBEEREMNARIEIRN, ZaERIERLREZ.

Nl
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UTFRAIERT EERDNER / RARFMIAENESD / JERILEREAY ONTAP LUN BYIERGIH :

# 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

@ BNERAIZHRZINRED LUN . FRERERNEII T, EFMERIERE, B/ \ 1N REA
e HI A £ RREBRZIR,

BigE

CentOS 7.081FR AL I HiF. FJIRAIONTAP LUN. HBEAASAMIFASARCE EHISEFMEECESH.
o multipath.conf BEMZBIETIFHE. SIEFEXMH. BEAUERUTHLEIE— =N FTXH

touch /etc/multipath.conf

BREIRIL Y, FIREREEAH B ZRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEFNEAAS nultipath. conf X RIEERIREFFEHZREZEE. HEENNBRE
BERINE,

* BHRRAZEESE. BRUTEESRMEIP nultipath. conf X5

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

devnode ""“cciss.*"

B <DevId> A wwiD EHRRINSENFR R,

Nl

FELRBIAR. FITRFREIRENWWIDHAMNEIF nultipath. conf X
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p
a. BT T e < LUFE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIEBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXA. LTHEERRIAMERO P, XEREFRERBRIINR
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMENEILUN, FEXLE
SHPNEA—ISHRES. WEEHRGEERERstanzasi#ITELE multipath.conf TATONTAP LUNEY
Xfo MBRAHITUEIRIE, ONTAP LUN BIRETTEIRTEA T . RBTEZENetApp /SR ERAMNEH 7D
TEREmE., TNBEXERIAME

S EEIRE ...
detect_prio =8
dev_los_TMO "R
HEmE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " BRS5EYE] 0"
Polling interval 5.

PRIO ONTAP

=1 lun.*
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2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry X5 ONTAP LUN RFEFRIE, WRAFTEHM SAN FEFFHERER MM ERRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=
3 FONTAPRRZASHICentOS 7.0, &H EHa),

CentOS 6

$#CentOS 6.10 50NTAPLE &£
BRI LIEAONTAP SANEHAEIZ B FCentOS 6.10E0E N BIR. HEFAONTAP,

23 Linux Unified Host Utilities

LEIRMT NetApp Linux Unified Host Utilities 2R 6 "NetApp SzFub =" 78 32 1iIfl 64 i .rpm X&EH, INRE
THEWMNXHESENERE, BFER "NetApp Bi2{EEFRTE" WIEFrENEE,
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NetApp3g 2B N L ELinuxi—ENKARER. BHIBEHER, XELARFAZEN Linux EH_ERERA
KRE, XELHAEFIUHEIEHEER NetApp FF ZHRIREEXENEENESR.

ERBHONE

NREHFILRE T FEMRZAH Linux Unified Host Utilities , MIRGEITAHLR, &, RORFEMPR, ARREUT
TRLERHMRES

1. M2 32 fiI8} 64 {iI Linux Unified Host Utilities 2X{461 "NetApp sz#5ih 5" Uh s B FEHo
2. FRUTmSRERGEE:

rpm -ivh netapp linux unified host utilitis-7-1.x86_ 64

@ A UMER A AR AR B 1S B R E EZFIMNZE P iE "Cloud Volumes ONTAP" 1 &
F ONTAP B9 Amazon FSX",

SAN TE®

L% NetApp Host Utilities X8y, TRABZHIRE. WEMHRM sanlun KAER, AIEBIEEIE LUN
M HBA, sanlun 8a<ALREIFXGFEIENA LUN ER, ZREUNEIZBIIEFAFIENER.

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl  /dev/sdb  hostl6é  FCP
120.0g cDOT
data vserver /vol/voll/lunl /dev/sdc hostl5 FCP
120.0g cDOT
data vserver /vol/vol2/lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde  hostl5  FCP

120.0g cDOT

SAN =z

ERENNE

MNREREMEA SAN B5, NEEXNLIZFTE, ERILUER "NetApp BiR{EEERTE" WITEHIRIERS,
HBA , HBA E{4F1 HBA Bxj BIOS LI ONTAP A2 E =L i,
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g
1. ¥ SAN EEh LUN BRETZ|EAH,
2. MIERBBEZ N HARR.

(D) zmtrrsmsrEs BE DR, XEREETH T,

3. 7ZARZ3 28 BIOS #19 SAN B5h LUN Mt EIiE O = B SAN B,
BXIUAIZE HBABIOS IS &, EENHNE T A,
4. EFBRHENLIIER IR E .

SRz

FFF CentOS 6.10 , WATFFTE * /etc/multipath.conf X, BIEREEIZNEFHITIFEER Cent0S 6.10 &
ﬁ)ﬂumlﬁuﬂﬁéﬁ ONTAP LUN FREERIFRB IS BE#HITHRIZ.

EBA ALUA M BR2 R, 1IBHITU TS E:
R
1. 8% initrd-image FI& 1%
2. BUTSHEMMIINZS, UUEALUAFIEALUAEETE: rdloaddriver=SCSI_DH ALUA

kernel /vmlinuz-2.6.32-358.6.1.el16.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/1lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. M mkinitrd 3L EHFHBIEE initrd-image o CentOS 6x MEShRAEALUTHLZ—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r I{AFS. dracut -f
4. EEEN.
5. I&IF cat /proc/cmdline Ap<HYIL, LUHMBRIZE Mo

SR LA multipath -11 #8p<°39IE ONTAP LUN BYIRE. U TFETIRME T IRETE] ASA F13E ASA AEHY
LUN BYRfZ 825

FRiESAN%7ECE

T2 SANFEF(ASA)ECE . FERLTELUNRIFTE RN TEEPRSHERH TN, XFrI LR EBIFIER
RIRMHIOBRIE. MRS AR,

Nl
UTFRBIESRT ONTAP LUN BYIERa%aLE |
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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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

C) BNERAIZHRIZIAFIED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RRRZ R,

EASARCE

N FIFASAERCE. WEAMAREFRMARNERIR. MARRSHBRENED / HLBRE, XEKREE(HER
BFFTERVIZHIZR R IEARSS . MARBRRBRRLATERTS, EREITHRKL, BNENZMEMIZHRIZERER,
SETRENKREZAAN, FaERIFLKERERE.

Nl

UTRAERTBEEMDES / AUBREMENER / IFLILERIZAI ONTAP LUN BYIEHL

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

C) BNERIZHRIZINFED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI AL RRRZ R,

BiGEE
fﬁé}f%iﬁ CentOS 6.10 #1T4R1F, LAIR%I ONTAP LUN , #HEzh/ ASAFMIEASACEERIREFIERES
ﬁ&o

o multipath.conf BEMZBETIFHE. UAFEXH. EEFTLUERUTHLLIR—TTHEF TG

touch /etc/multipath.conf
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BREZBIEX AR, At REERAHBIZHRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEFIMEMNAS nultipath. conf X, FIFEMNIKEFAFEHSRIZIEE. ELNNEGIRE
BEIIAME

* BEHRABENIRE. BB U T™EERINEIH nultipath. conf X

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

devnode "“cciss.*"

Eif <pevid> A wwip EHRIIEENFR B,

AN
FURGIF, FHITEBEIREWWIDHARINEIF nultipath. conf X&

p

a. BT T e < LUFE WWID :

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

sda BERIEERHEFMEIESZ 2HNARMSCSIHEER,
b. 70 wwip EIERZEH /etc/multipath. conf:
blacklist {
wwid 360030057024d0730239134810c0cb833
devnode " (ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"

devnode "“hdl[a-z]"

devnode "“cciss.*"

EMIREIE /etc/multipath. conf XHFFHIXMH. LTHETRRIAMERO P, XEREFRERBRIINR
B,

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMHENEILUN, HFEXLE
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SHPHNEE— M SERES. WEEHEEREMAstanzasi#1TEE nultipath. conf THFONTAP LUN
AU, WNRAHITUEIRIE, ONTAP LUN BIRETEIRTEA L. RETEZENetAppHl/SIRER MV H 75
ATEEME. TNBEXERIAE,

S8 EEIRE ...
detect_prio =0,
dev_los_TMO "EE"
HERE LN

fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " &I 0"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 28,

rr_weight "
user_friendly_names &=

RIS NetApp

ANt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry EX5 ONTAP LUN REFRIE, WIRATFTEHM SAN FEFFHERER MM ERFRX LS
» WPTAE I EHIGEEGIA ONTAP LUN BEIEXLSE,
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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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)

BX CentOS (Red Hat %&AA1%) HERIA, ES "EA " EHF Red Hat Enterprise Linux  (
RHEL) 6.10,

J%CentOS 6.950NTAPLE & EH
1A LIfEFHONTAP SANZEHELE 1 B 5 CentOS 6.9F0E N BInHEAONTAP,

24 Linux Unified Host Utilities

L1R1HT NetApp Linux Unified Host Utilities 2R 6 "NetApp Sz#5ub 5" 7 32 1iIF1 64 i .rpm X4+, NRE
THEMNXHESEEE, (A "NetApp BiR{EERTE" WIIFAENEE,

NetAppsRZU N L ELinuxGi—EHSEBIERF. BHIFRHER, XELBRFAREN Linux 4 EREMAIR
B, XELAREFAIBUAEIEHEER) NetApp B ZIFRER XEHNEERNER.

BRENNE

NRE AR R T FEMRZASE Linux Unified Host Utilities , MIRGEITAHLR, 3%E&, RORFEMPR, ARREUT
TRLEEHMRES

1. MTF&; 32 fiI8% 64 {iI Linux Unified Host Utilities X461 "NetApp sziFik =" i 2 FE .
2. FRAUTmSLRERGEE:

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

@ ] MERA A IR B IS B REC B EEFIN SR P iE "Cloud Volumes ONTAP" #1 "i&
F ONTAP BY Amazon FSX",
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SAN TEf

L% NetApp Host Utilities X8y, TRABSHEIRE. WEHRM sanlun KAERF, AIEBEEIE LUN

M HBA . sanlun 8<% AIREIR XM ENA LUN HIER, ZHBREUREIZBHIEFAFMRIESR.

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde hostl15 FCP

120.0g cDOT

SAN B&f

BREENAR

NRIEREREF SAN B, NWEBEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHNRIERS,
HBA , HBA [E{4#] HBA Za BIOS LUK ONTAP A E R 2.

g
1. ¥ SAN EEh LUN BRETZ|EA,
2. MR BBEEZ N ARR.

() TRERGEDHESIBRDETE. REBREENTR,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Bt EIRYiE O =B SAN B,
BXUMEIEAE HBABIOS ISR, 1BENHENEE B,
4. EFBRHENILIIEB IR E .
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ZHE

3FF CentOS 6.9 , MIIFTE * /etc/multipath.conf X, BERRENZXHHITIFEE R, CentOS 6.9 RfE
FIRAIFIIEREIE ONTAP LUN FREERFIEIRBEH#H1T4F.

B2 ALUA R 22, IBHITIUTE R

T8
1. B2 initrd-image BI& 19
2. BUTSHEMMIINZS, UUFEALUATIEALUAEETE: rdloaddriver=SCSI DH ALUA

kernel /vmlinuz-2.6.32-358.6.1.e16.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/1lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. {8 mkinitrd B EHBIZE initrd-image o CentOS 6x MESIHAERIUTHSLZ—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r S{EES. dracut -f

4. EHBEEN.
S. I8JF cat /proc/cmdline ap¥ RV, LUBRIZE TN

EEILUEA nultipath -11 S<SIGIE ONTAP LUN B9IRE, I TTRTIRM 7 SIS ASA F13E ASA Y
LUN BYRfIZ BB E5HE,

FrESAN%5ECE

TEE2SANFEF(ASA)ECE . 1ERLELUNRIFTE BRI TEEPRSHER TN, XiFrI LR BIFIER
RIRMHIO1RME. MRS HEEE,

Nl

UTRBIE7RT ONTAP LUN BYIEME%8L ©

# 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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

(D BNERIZHRIZINRED LUN . FRERERNEII T, EFERIERE, BI/\ 1N REA
e I A £ RR BRI,
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EASARCE

XTIFASAECE. MEBAMARBGRREMALIIEZ. LARRSHBRZAER / MILEE, XRKREENBER
BFFTERVITHIZRRIEARSS . MARBRENBRRLTEINRTS, ERHITHRL, BRENZMEMITHIZRER,
RBEEEENRCREAIREN, Z2ERIERLEREZ,

Nl
UTROIERTBEEMDES / MUBRFEMIENED / IFUILERIZAI ONTAP LUN BYIEHL |

# 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

@ BNERE ZHERZIHRED LUN o FRBRIERNBEIMD, EFMERERE, B/ \MNREA
RER IR ERRERRZR,

BiigE

CentOS 6.9 BIFRGZITHRE, FILURAI ONTAP LUN , H Bz ASATIIF ASA BECEIEMIREFIRERES

o

o multipath.conf BEMZBIETIFHE. UIAEFEXMH. BEAUERAUTHLEIBE—NENEFTXHE

touch /etc/multipath.conf

BREZIEX M, AIEREERAHBIZRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEFMEMNAS nultipath. conf X, FRIFEMNISEFRFEHSRIEE. HELNNEGIRE
BEIINE.

* BHRAFENRE. WRUTIEERINZIF nultipath. conf Xffo
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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.*"

B <DevId> A wwiD EHRRINIEENFR R,

Nl
LRI, BITRFREIRENWWIDHAMEIF nultipath. conf X

HIE
a. iIZTLU TS UE WWID :

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

sda BHMNFERFEFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIERBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMAF. LHEEARAMERO P, XERERERBRIRINL
B,

THRETRTXE multipathd ONTAP LUNBISEHIFTEE. NRIFVEEZIEMEZEILUN, HE XL
SHFHNER— PSR ES. WEBHEERFEAstanzasH{TELE multipath.conf THFONTAP LUNRY
XHo WIRAHITILIRIE, ONTAP LUN AJEETCAIETIHA T . REEZENetAppHl/ IR ER A RN EH T
THRENE. TNEEXLEEINE,

S8 EERE ...
detect_prio 28,
dev_los_TMO " IR "
HERE BB
fast_io_fail sMO 5.
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2 EFIRE ...

features "3 queue_if_no_path pG_init_retries 50"
flush_on_last_del 289,

B ERE R 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " &R 0"

Polling interval 5.

PRIO ONTAP

=53 lun.*

Retain Attached Hw_handler 28,

rr_weight " gH—
user_friendly_names &=

Cves NetApp

5l

UTRAIERT NAEIEHRBESNEOIAE. EXMIERT, multipath.conf XH&H path checker #l
no path retry X5 ONTAP LUN REEFHE. WMNRATHM SAN [FEFIERZRI EVIMIT ERFRXLSEL
, WAIAETIH I EEIKEIEFIE ONTAP LUN BIEXLLESE,

defaults {
path checker readsector0
no path retry fail

devices {

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

}

}
KVMiZ &

BB LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM REEHITEAIEL,
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E0ia)A

BX CentOS (Red Hat %&A1%) HWEMRIA, ESN "EXAE" EHAF Red Hat Enterprise Linux (
RHEL) 6.9,

J%CentOS 6.8 50NTAPE & EH
&8 LIfEFBONTAP SANEMNACE 1K E ¥ CentOS 6.8AE JJONTAPEN Bro

Z4E Linux Unified Host Utilities

L1RMHT NetApp Linux Unified Host Utilities 2R 6 "NetApp Sz#5uh 5" 78 32 1iIF1 64 i .rpm X4EH, INRE
FTHENXHESEEE, AR "NetApp BiR{FHERT A" WIFAENEE,

NetApps2 2B N L ELinuxgt—ENKAER. EHIFRFIER, XELAEFAFAZEN Linux N LREMRIKL
B, XLELARERAIBUAEIEHEER NetApp B ZHFRER X EHNEENES.

TEBENAS
MR Y FILE T HEMRZE Linux Unified Host Utilities , MIN#E#{THE, E, REGEBR, AEKRBILT
T BELZERIIRA

1. %k 32 28§ 64 {iL Linux Unified Host Utilities ZX46 "NetApp 235k s2" ik s 2 Mo
2. ERUTRLRERNE:

rpm -ivh netapp linux unified host utilitis-7-1.x86_ 64

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

SAN TEf

%% NetApp Host Utilities 2XfFE28Y, TRBZBEmIRE, EMHRM sanlun SKARER, FIEBEEE LUN
M HBA . sanlun @83 RIREIRXMETEENA LUN HIER, SHBEUKEIZEBHIEFAPIRNESR,

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

# sanlun lun show all

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

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

data vserver /vol/voll/lunl  /dev/sdb  hostl6é  FCP

120.0g cDOT

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

120.0g cDOT

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

120.0g cDOT

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

120.0g cDOT

SAN Bz5h
BEENRA
MREREMEA SAN B5, WEEXNLZIFTE, ERUER "NetApp BiR{EHERTE" WITEHIRIERS,

HBA , HBA [E{4#1 HBA BEh BIOS LIz ONTAP MRAZEEZ 1,

T
1. 3% SAN 250 LUN BRESEIZEM,
2. WIFRBEZ M HEKRR.

()  TRERGERHHES B LETE. RERREERTM,

3. 7£AR%528 BIOS Ay SAN B LUN Bt RIAYER OB B SAN B5f.
BXUAIEA HBABIOS WS 8, B2 NN AT B,
4. EHRBRENULIEE IR BRI,

ZHE

3FF CentOS 6.8 , WIMTFIE * /etc/multipath.conf X, BERFENZXHHITIFEE R, CentOS 6.8 =fE

FIRFIFEFREIE ONTAP LUN FRrRBVFIE IR E#ITHRIF.
ZEA ALUA 22, BHRITUTIE:

518
1. 8J# initrd-image B9 19,
2. BATSHMEMMBINEZE, LUEALUARIIEALUAIESE T rdloaddriver=SCSI_DH_ALUA
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kernel /vmlinuz-2.6.32-358.6.1.el16.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/1lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. A mkinitrd B3 EHFH B initrd-image o CentOS 6x MEShRAEALUTHLZ—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r IAFS. dracut -f

4. BEIREHEN.
5. I&JF cat /proc/cmdline ap<HY%IL, LUHMBRIZE Mo

BRI multipath -11 89<32IE ONTAP LUN BigE. A& TIRME TGS ASA FIIEASA AHER
LUN BYRfZ B2 5o

FRESANM%5ECE

TEE2SANFEF(ASA)ECE . FERLTELUNRIFTE R TEPRSHERITM . XiFr IR BIFIER
ZIRMHIOBRIE. MRS AR,

Nl

LUTFRBIESRT ONTAP LUN BYIERa%aLE |

# 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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

(D BNERIZHRZINFED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RR R R=,

JEASATRE

N FIFASAERCE. WEAAMAREFRMARNERGR. MARRSHIBRENED / KLRBRE, XEKREE(HER
BFFERVITHIZR R IEARSS . MARBRRNBRRATERTS, ERETHRKL, BNENZMEMIZHRIZERHER,
REERENUREZAAN, F2ERIFLKEERE.

Nl
UTREAETRTEERINED / MUBEMNMNEL) / JELLERIZHI ONTAP LUN BIIEM4EIH
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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

@ BNERE ZHERZIHRED LUN o FRBRERNBIMD, EFMERERE, B/ \ MR
eI R ERRARZRE,

BiigE
RGN CentOS 6.8 H1THIF, LURFI ONTAP LUN , HETH/ ASA F13E ASA FCE IEHIRBEFTEECES .

o multipath.conf BEMZBIETIFHE. UIAEFEXMH. BEAUERAUTHLEIBE—NENEBFTXH

touch /etc/multipath.conf

BREZBIEX AR, Rt REERAHBIZHRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEMMEMNAS nultipath. conf X, FIFERNISEFAFEHSRIEE. ELNNEIRE
BEIIAME

* BEHRABENIRE. BB U TEERINEIH nultipath. conf X

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

devnode "“cciss.*"

Eif <pevid> A wwip EHRIIGENFR B,

Nl

FURGIF, FITEBEIREWWIDHARINEIF nultipath. conf X&
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TR
a. BT T e < LUFE WWID :

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

sda BHNFEREFMEIRR BRNAHSCSIHE,

b. 70 wwip EIERZEH /etc/multipath. conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFHIXMH. LTHEETRRIAMEEO P, XEREFRESBERIRINL
B,

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMHENEILUN, FEXLE
SHPNEA— M SERES. WEESHEEREAstanzas#1TEIE multipath. conf ZHFONTAP LUNAY
Xfo MBRAHITUEIRIE, ONTAP LUN BJRETTEIRTREA TR, RBTEZENetApp /SR (ERAMNEH 7D
TEREmE. THNBEXERIAME,

S8 EEIRE ...
detect_prio =8,
dev_los_TMO " IR "
HEE BB
fast_io_fail_sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

EAESSES s 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " EIF o"

Polling interval 5.

PRIO ONTAP

! lun.*



2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTFREERTINAEERBENIIAME, EXMIERT, multipath.conf XfF&H path _checker M
no path retry X5 ONTAP LUN REFHE. NRATHM SAN [EFEFIERZRIEVMIA AR FRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=

B CentOS (Red Hat & MA#Z) HNEMAEM, FEN "E0A7" ERAF Red Hat Enterprise Linux  (
RHEL) 6.8,

$#CentOS 6.750NTAPLE S EA
B LIEAONTAP SANEHEE I E ECentOS 6.7ECE N BHr. FHEHAONTAP,

Z3E Linux Unified Host Utilities

LFRMHT NetApp Linux Unified Host Utilities 280461 "NetApp ZH5ub 5" 7£ 32 (iIF0 64 i .rpm X&FH, NRE
THEP N HES TR, 1BEH "NetApp BigEER T A" WIFFAENECE,

NetAppsRZU B IN ZELinuxi—EVISEAIER. EHIERFIER, XLEXLBERFASEX Linux EN EBYERNIZ
&, XETHAEFASOHEEIEHEEE NetApp BRXIFIWNES X ENRENER,
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BEENAR

WNREYLFIRE T EMRZABY Linux Unified Host Utilities , MIR#{THE, HE, MISEME, ASKBUT
BRI RIIRS,

1. MF# 32 fi[5 64 fiL Linux Unified Host Utilities 2R 8 "NetApp Z#5if =" i B E M.
2. ERLT e LRENMGE:
rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ R UME R A IR B IR B R B EIERINEE F s "Cloud Volumes ONTAP" #1 &
F ONTAP B9 Amazon FSX",

SAN TEf

%3 NetApp Host Utilities X+ E18Y, TRBZBEmIRE, EMHRM sanlun SKARER, FIEBEERE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN BER, ZHBEURCIZEBHIEFAFIRIESR,.

Ll
EUTRAIF, sanlun lun show s3<EIR[E LUN 58,

# sanlun lun show all

fFlkE
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 host1l6 FCP
120.0g cDOT
data vserver /vol/vol2/lun? /dev/sde hostl5 FCP

120.0g cDOT

SAN =Ezh

ERBHNE

INRERER-E SAN B, NWEBESAZIE, ERIUMER "NetApp EIR{FERT A" BWIHERIRIERS,
HBA , HBA E##1 HBA B BIOS L% ONTAP fRASEEZ ¥

p
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1. ¥ SAN Ezh LUN BREFRIE.
2. WIFRTEE SN ATRRR,

()  INBERGEDHESIRE LETE. XEBREEHTA.

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

SRz

3FF CentOS 6.7 , WAFFTE  /etc/multipath.conf X4, BIERFEXMNZXHHITIHFEE K. CentOS 6.7 2fF
FAIR 50 E s féﬁ ONTAP LUN FRERIFRBIKE#HITHRIZ. EBH ALUA RMERERE, BHRITUTHSRE:

g
1. B2 initrd-image FI&E 1%
2. BT B EHEMMEIRNZS, LUEALUAFIFEALUAIEE IT{E: rdloaddriver=SCSI DH ALUA

kernel /vmlinuz-2.6.32-358.6.1.e16.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. fM mkinitrd e EHBIZE initrd-image o CentOS 6x MEShRAEALUTHLZ—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r S{EES. dracut -f
4. EFEEN.
S. IOF cat /proc/cmdline BB, URRIZE TN

SRl LAEA multipath -11 Sp<I0IF ONTAP LUN B9IEE., U TETIRME TISYZE] ASA F13E ASA &R
LUN B9 2 iRE 5t

Fi5 SANFE5ECE

EESANEF(ASAECER. FERLATELUNRIFTERZHA T ESIRESHEFITMIL. XFrRTLREIFRER
RIRMI/O1EIE. MNMIRSHEEE,

Nl
BUTRBIE7RT ONTAP LUN BYIEHBiEL :
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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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

C) BNERAIZHRIZIAFIED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RRRZ R,

EASARCE

N FIFASAERCE. WEAMAREFRMARNERIR. MARRSHBRENED / HLBRE, XEKREE(HER
BFFTERVIZHIZR R IEARSS . MARBRRBRRLATERTS, EREITHRKL, BNENZMEMIZHRIZERER,
SETRENKREZAAN, FaERIFLKERERE.

Nl

UTRAERTBEEMDES / AUBREMENER / IFLILERIZAI ONTAP LUN BYIEHL

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

C) BNERIZHRIZINFED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI AL RRRZ R,

BigE

ZIRETT CentOS 6.7 IRERFHITHRIE, LLIRE) ONTAP LUN , HETHA ASA F1dE ASA R B IFHIR BT
B2,

o multipath.conf BRMZBEFTIFHE. UAEFEXH. EEFTUERUATHLLIR—ITENZTFTXXMG

touch /etc/multipath.conf
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BREEZIEX M, AIERERRAHBIZRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEMNEAAS nultipath. conf X BRIEERISEFFEHZREEE. HEENNBRE
BENINE.

* BHIFAFEERE. BRUTEEFANEP multipath. conf X

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

devnode ""cciss.*"

B <DevId> A wwiD EHRRNIEENFR SR,

Nt
FURGIR, HITERHEIRENWWIDHRIMEIF nultipath. conf XH&

p
a. IBITUATan< LARE WWID :

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

sda B@HT1HEERERMNZER BRMASCSIFER
b. 70 wwip EIRBZEAH /etc/multipath.conf:
blacklist {
wwid 360030057024d0730239134810c0cb833
devnode " (ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"

devnode "“hd[a-z]"

devnode "“cciss.*"

ENIRRI0E /etc/multipath. conf XHFHFHIXHEH. TEHRERNMER D P, XEIQEFREIBEMINK
B,

TRETRTXHE nultipathd ONTAP LUNKNESEMPAIFRE. MRFVEEEIEMENEALUN, FHEXLE
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SHPHNEE— M SERES. WEEHEEREMAstanzasi#1TEE nultipath. conf THFONTAP LUN
AU, WNRAHITUEIRIE, ONTAP LUN BIRETEIRTEA L. RETEZENetAppHl/SIRER MV H 75
ATEEME. TNBEXERIAE,

S8 EEIRE ...
detect_prio =0,
dev_los_TMO "EE"
HERE LN

fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " &I 0"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 28,

rr_weight "
user_friendly_names &=

RIS NetApp

ANt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry EX5 ONTAP LUN REFRIE, WIRATFTEHM SAN FEFFHERER MM ERFRX LS
» WPTAE I EHIGEEGIA ONTAP LUN BEIEXLSE,
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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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)

BX CentOS (Red Hat %&AA1%) HERIA, ES "EA " EHF Red Hat Enterprise Linux  (
RHEL) 6.7,

J%CentOS 6.6 5ONTAPLE & EH
& LIfEFBONTAP SANZEMECE 1 B 15 CentOS 6.6ECE N EIR. HEFAONTAP,

24 Linux Unified Host Utilities

L1R1HT NetApp Linux Unified Host Utilities 2R 6 "NetApp Sz#5ub 5" 7 32 1iIF1 64 i .rpm X4+, NRE
THEMNXHESEEE, (A "NetApp BiR{EERTE" WIIFAENEE,

NetAppsRZU N L ELinuxGi—EHSEBIERF. BHIFRHER, XELBRFAREN Linux 4 EREMAIR
B, XELAREFAIBUAEIEHEER) NetApp B ZIFRER XEHNEERNER.

BRENNE

NRE AR R T FEMRZASE Linux Unified Host Utilities , MIRGEITAHLR, 3%E&, RORFEMPR, ARREUT
TRLEEHMRES

1. MTF&; 32 fiI8% 64 {iI Linux Unified Host Utilities X461 "NetApp sziFik =" i 2 FE .
2. FRAUTmSLRERGEE:

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

@ ] MERA A IR B IS B REC B EEFIN SR P iE "Cloud Volumes ONTAP" #1 "i&
F ONTAP BY Amazon FSX",

107


https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://docs.netapp.com/zh-cn/ontap-sanhost/hu_rhel_67.html#known-problems-and-limitations
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/matrix/#welcome
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://mysupport.netapp.com/site/products/all/details/hostutilities/downloads-tab/download/61343/7.1/downloads
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html

SAN TEf

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

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

# sanlun lun show all

NI T e
controller (7mode/E-Series) / device host lun
vserver (cDOT/FlashRay) lun-pathname filename adapter protocol size
Product
data vserver /vol/voll/lunl /dev/sdb  hostlé  FCP
120.0g cDOT
data vserver /vol/voll/lunl  /dev/sdc  hostl5  FCP
120.0g cDOT
data vserver /vol/vol2/1lun? /dev/sdd hostl6 FCP
120.0g cDOT
data vserver /vol/vol2/lun2 /dev/sde hostl15 FCP

120.0g cDOT

SAN B&f

BREENAR

NRIEREREF SAN B, NWEBEMAZIFE, EeJLUER "NetApp ER(FERT A" WIHEHNRIERS,
HBA , HBA [E{4#] HBA Za BIOS LUK ONTAP A E R 2.

g
1. ¥ SAN EEh LUN BRETZ|EA,
2. MR BBEEZ N ARR.

() TRERGEDHESIBRDETE. REBREENTR,

3. 7ZARZ3 28 BIOS #1 SAN B5h LUN Bt EIRYiE O =B SAN B,
BXUMEIEAE HBABIOS ISR, 1BENHENEE B,
4. EFBRHENILIIEB IR E .
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ZHE

FFF CentOS 6.6 , WMAFFEIE  /etc/multipath.conf 3‘(1’-1:, BEAFENZXHFHITIEE R, CentOS 6.6 =fF
hﬂﬂEﬁAﬁONMPwNWEWWﬁWE %wo%FmAwA%ﬁﬁﬁ,EMﬁuTiﬁz
T
1. QIE initrd-image FI& 17
2. BT 2ERINEIRZS, LUEALUA FIFEALUA IEE T{E: rdloaddriver=SCST_DH ALUA

kernel /vmlinuz-2.6.32-358.6.1.e16.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. A mkinitrd 8L EFBIEE initrd-image o CentOS 6x MESRAEAIU TS Z—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r S{EES. dracut -f

4. EFEEN.
5. I8 cat /proc/cmdline s RV, MUHRIZETTH.

R LAEA multipath -11 699905 ONTAP LUN BYIRE, UTEDRME TIRETE] ASA FIEASA AEH
LUN BRI Z B2 5.

FiE SANFE5ECE

EESANMEF(ASAECER. FERLATELUNRIFTERZHA T ESIREHEFITMIL. XFrRTLREIFRER
RIRMIO1RIE. MRS HEEE,

Nl
UTRBIE7RT ONTAP LUN BYIEHBiEL ©

# 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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

C) BNERE ZHERFIFRIEN LUN ,» FTREEANESIE, EEERFERE, &8/ \ 1 BE
fEx IR & R AR R,
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EASARCE

XTIFASAECE. MEBAMARBGRREMALIIEZ. LARRSHBRZAER / MILEE, XRKREENBER
BFFTERVITHIZRRIEARSS . MARBRENBRRLTEINRTS, ERHITHRL, BRENZMEMITHIZRER,
RBEEEENRCREAIREN, Z2ERIERLEREZ,

Nl
UTROIERTBEEMDES / MUBRFEMIENED / IFUILERIZAI ONTAP LUN BYIEHL |

# 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

@ BNERE ZHERZIHRED LUN o FRBRIERNBEIMD, EFMERERE, B/ \MNREA
RER IR ERRERRZR,

BiigE

RFEAX CentOS 6.6 1RIEARFHITHIE, LURSI ONTAP LUN , HBEx&h/ ASA f3IE ASA BcE IEMIZEFEEAC
BB

o multipath.conf BEMZBIETIFHE. SIAEFEXMH. BEAUERUTHLEIE—NENEFTXH

touch /etc/multipath.conf

BREZBIEX AR, At REERAHBIZHRZRS:

# systemctl enable multipathd
# systemctl start multipathd

* TEEEEMIMEMAS nultipath. conf X, FIFERNISEAFEHSRIEE. ELNINEGIRE
BEIIAME

* BEHRABENIRE. BB U T™EERINEIH nultipath. conf X4
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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.*"

B <DevId> A wwiD EHRRINIEENFR R,

Nl
LRI, BITRFREIRENWWIDHAMEIF nultipath. conf X

HIE
a. iIZTLU TS UE WWID :

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

sda BHMNFERFEFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIERBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXMAF. LHEEARAMERO P, XERERERBRIRINL
B,

THRETRTXE multipathd ONTAP LUNBISEHIFTEE. NRIFVEEZIEMEZEILUN, HE XL
SHFHNER— PSR ES. WEBHEERFEAstanzasH{TELE multipath.conf THFONTAP LUNRY
XHo WIRAHITILIRIE, ONTAP LUN AJEETCAIETIHA T . REEZENetAppHl/ IR ER A RN EH T
THRENE. TNEEXLEEINE,

S8 EERE ...
detect_prio 28,
dev_los_TMO " IR "
BEERE BRBY

fast_io_fail sMO 5.

1M



2 EFIRE ...

features "3 queue_if_no_path pG_init_retries 50"
flush_on_last_del 289,

B ERE R 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " &R 0"

Polling interval 5.

PRIO ONTAP

=53 lun.*

Retain Attached Hw_handler 28,

rr_weight " gH—
user_friendly_names &=

Cves NetApp

5l

UTRAIERT NAEIEHRBESNEOIAE. EXMIERT, multipath.conf XH&H path checker #l
no path retry X5 ONTAP LUN REEFHE. WMNRATHM SAN [FEFIERZRI EVIMIT ERFRXLSEL
, WAIAETIH I EEIKEIEFIE ONTAP LUN BIEXLLESE,

defaults {
path checker readsector0
no path retry fail

devices {

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

}

}
KVMiZ &

BB LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM REEHITEAIEL,
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E0ia)A

BX CentOS (Red Hat %&A1%) HWEMRIA, ESN "EXAE" EHAF Red Hat Enterprise Linux (
RHEL) 6.6,

J%CentOS 6.550NTAPE & EH
&R LUEFAONTAP SANENALE IKE F CentOS 6.550NTAPEZE /9 B Fro

Z4E Linux Unified Host Utilities

L1RMHT NetApp Linux Unified Host Utilities 2R 6 "NetApp Sz#5uh 5" 78 32 1iIF1 64 i .rpm X4EH, INRE
FTHENXHESEEE, AR "NetApp BiR{FHERT A" WIFAENEE,

NetApps2 2B N L ELinuxgt—ENKAER. EHIFRFIER, XELAEFAFAZEN Linux N LREMRIKL
B, XLELARERAIBUAEIEHEER NetApp B ZHFRER X EHNEENES.

TEBENAS
MR Y FILE T HEMRZE Linux Unified Host Utilities , MIN#E#{THE, E, REGEBR, AEKRBILT
T BELZERIIRA

1. %k 32 28§ 64 {iL Linux Unified Host Utilities ZX46 "NetApp 235k s2" ik s 2 Mo
2. ERUTRLRERNE:

rpm -ivh netapp linux unified host utilitis-7-1.x86_ 64

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

SAN TEf

%% NetApp Host Utilities 2XfFE28Y, TRBZBEmIRE, EMHRM sanlun SKARER, FIEBEEE LUN
M HBA . sanlun @83 RIREIRXMETEENA LUN HIER, SHBEUKEIZEBHIEFAPIRNESR,

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

# sanlun lun show all

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

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

data vserver /vol/voll/lunl  /dev/sdb  hostl6é  FCP

120.0g cDOT

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

120.0g cDOT

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

120.0g cDOT

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

120.0g cDOT

SAN Bz5h
BEENRA
MREREMEA SAN B5, WEEXNLZIFTE, ERUER "NetApp BiR{EHERTE" WITEHIRIERS,

HBA , HBA [E{4#1 HBA BEh BIOS LIz ONTAP MRAZEEZ 1,

T
1. 3% SAN 250 LUN BRESEIZEM,
2. WIFRBEZ M HEKRR.

()  TRERGERHHES B LETE. RERREERTM,

3. 7£AR%528 BIOS Ay SAN B LUN Bt RIAYER OB B SAN B5f.
BXUAIEA HBABIOS WS 8, B2 NN AT B,
4. EHRBRENULIEE IR BRI,

ZHE

3FF CentOS 6.5, WIIFIE * /etc/multipath.conf X, BERERENZXHHITIFEE K. CentOS 6.5 =fE

FIRFIFEFREIE ONTAP LUN FRrRBVFIE IR E#ITHRIF.
ZEA ALUA 22, BHRITUTIE:

518
1. 8J# initrd-image B9 19,
2. BATSHMEMMBINEZE, LUEALUARIIEALUAIESE T rdloaddriver=SCSI_DH_ALUA
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kernel /vmlinuz-2.6.32-358.6.1.el16.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/1lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. A mkinitrd B3 EHFH B initrd-image o CentOS 6x MEShRAEALUTHLZ—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r IAFS. dracut -f

4. BEIREHEN.
5. I&JF cat /proc/cmdline ap<HY%IL, LUHMBRIZE Mo

BRI multipath -11 89<32IE ONTAP LUN BigE. A& TIRME TGS ASA FIIEASA AHER
LUN BYRfZ B2 5o

FRESANM%5ECE

TEE2SANFEF(ASA)ECE . FERLTELUNRIFTE R TEPRSHERITM . XiFr IR BIFIER
ZIRMHIOBRIE. MRS AR,

Nl
LUTFRBIESRT ONTAP LUN BYIERa%aLE |

# 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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

(D BNERIZHRZINFED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RR R R=,

JEASATRE

N FIFASAERCE. WEAAMAREFRMARNERGR. MARRSHIBRENED / KLRBRE, XEKREE(HER
BFFERVITHIZR R IEARSS . MARBRRNBRRATERTS, ERETHRKL, BNENZMEMIZHRIZERHER,
REERENUREZAAN, F2ERIFLKEERE.

Nl

UTREAETRTEERINED / MUBEMNMNEL) / JELLERIZHI ONTAP LUN BIIEM4EIH
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# multipath -11
3600a0980383034466b2b4a3775474859 dm-3 NETAPP,LUN C-Mode
size=20G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 1:0:8:1 sdb 8:16 active ready running
| "= 2:0:8:1 sdd 8:48 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 1:0:9:1 sdc 8:32 active ready running
"= 2:0:9:1 sde 8:64 active ready running

C) BMERE ZHERRIAIEE LUN . FRERFRANEBEN, EFESFERE, 83/ \PNRET
BER I & &[RRI R AL,

BiigE

RBERFT CentOS 6.5 BIFRFHITHIE, LIRS ONTAP LUN , H BN/ ASA HI3E ASA FcB IEFRIGEFTEAC
B,

o multipath.conf BEMZBIETIFHE. SIEFEXMH. BEAUERUTHLEIE— =N FHXH

touch /etc/multipath.conf

BRGIRIL Y, FIREREEAHBHZRERS:

# systemctl enable multipathd
# systemctl start multipathd

© EREEAFIMEMNE nultipath. conf Xt BIFENGETRERSBATE. RECHNELE
CETIINC

* BEHRABENILE. BB U TEESRINEIAH nultipath. conf X

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

devnode "“cciss.*"

B <DevId> A wiwiD EHRRINISENFR R,

Nl
FELRBIAR. BITRFREIRENWWIDHAMEIF nultipath. conf X
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p
a. BT T e < LUFE WWID :

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

sda BHMNFEREFMEIRZ BRAHSCSIHEE,

b. 70 wwip EIEBEH /etc/multipath.conf:

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

devnode "“cciss.*"

EMIREHE /etc/multipath. conf XHFFHIXA. LTHEERRIAMERO P, XEREFRERBRIINR
=18

TRETRTXHE multipathd ONTAP LUNKSEAFAEE. MRENEEZZIHMENEILUN, FEXLE
SHPNEA—ISHRES. WEEHRGEERERstanzasi#ITELE multipath.conf TATONTAP LUNEY
Xfo MBRAHITUEIRIE, ONTAP LUN BIRETTEIRTEA T . RBTEZENetApp /SR ERAMNEH 7D
TEREmE., TNBEXERIAME

S EEIRE ...
detect_prio =8
dev_los_TMO "R
HEmE BB
fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF

path_checker "TUR"

path_grouping_policy

"Group_by-prio"

path_selector " i I 0"
Polling interval 5.

PRIO ONTAP
= lun.*
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2 EFIRE ...

Retain Attached Hw_handler 28,
rr_weight "y
user_friendly_names =
MRz NetApp
Nt

UTFREERTINAEERBENIIAME, EXMIERT, multipath.conf XfF&H path _checker M
no path retry X5 ONTAP LUN REFHE. NRATHM SAN [EFEFIERZRIEVMIA AR FRX LS
> WETAE T3 BB IRERGIA ONTAP LUN BIEXLESH,

defaults {
path checker readsector0
no path retry fail

}

devices {

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

}

}
KVMi& &

TR UERARINANEEREEETAZNEMN (KVM) . BF LUN EMSEIEDNERRER, EiEE
KVM R EEHITERIENR.

[=Z1[E15=

B CentOS (Red Hat & MA#Z) HNEMAEM, FEN "E0A7" ERAF Red Hat Enterprise Linux  (
RHEL) 6.5,

#CentOS 6.450NTAPLE S EA
1A LIfEFHONTAP SANEHECE 18 B 5 CentOS 6.4FE N BEIrHEHAONTAP,

Z3E Linux Unified Host Utilities

LFRMHT NetApp Linux Unified Host Utilities 280461 "NetApp ZH5ub 5" 7£ 32 (iIF0 64 i .rpm X&FH, NRE
THEP N HES TR, 1BEH "NetApp BigEER T A" WIFFAENECE,

NetAppsRZU B IN ZELinuxi—EVISEAIER. EHIERFIER, XLEXLBERFASEX Linux EN EBYERNIZ
&, XETHAEFASOHEEIEHEEE NetApp BRXIFIWNES X ENRENER,
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BEENAR

WNREYLFIRE T EMRZABY Linux Unified Host Utilities , MIR#{THE, HE, MISEME, ASKBUT
BRI RIIRS,

1. MF# 32 fi[5 64 fiL Linux Unified Host Utilities 2R 8 "NetApp Z#5if =" i B E M.
2. ERLT e LRENMGE:
rpm -ivh netapp linux unified host utilitis-7-1.x86 64

@ R UME R A IR B IR B R B EIERINEE F s "Cloud Volumes ONTAP" #1 &
F ONTAP B9 Amazon FSX",

SAN TEf

%3 NetApp Host Utilities X+ E18Y, TRBZBEmIRE, EMHRM sanlun SKARER, FIEBEERE LUN
M HBA . sanlun @< RIREIRXMETEENA LUN BER, ZHBEURCIZEBHIEFAFIRIESR,.

Ll
EUTRAIF, sanlun lun show s3<EIR[E LUN 58,

# sanlun lun show all

fFlkE
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 host1l6 FCP
120.0g cDOT
data vserver /vol/vol2/lun? /dev/sde hostl5 FCP

120.0g cDOT

SAN =Ezh

ERBHNE

INRERER-E SAN B, NWEBESAZIE, ERIUMER "NetApp EIR{FERT A" BWIHERIRIERS,
HBA , HBA E##1 HBA B BIOS L% ONTAP fRASEEZ ¥

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

()  INBERGEDHESIRE LETE. XEBREEHTA.

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

SRz

3FF CentOS 6.4 , WIIFTE * letc/multipath.conf X, BERRENZXHHITIFEE R, CentOS 6.4 =fF
FIRAIFIIERETE ONTAP LUN FREERFIEIRBE#H1T4F.

ZEH ALUA 20 B2R, BRITUTHE:
T8
1. B2 initrd-image BI9& 19
2. BUUTSHERMEIRZTR, LUEALUAFIEALUAEETIIE: rdloaddriver=SCSI DH ALUA

kernel /vmlinuz-2.6.32-358.6.1.el6.x86 64 ro root=/dev/mapper/

vg 1bmx355021082-1v_root rd NO LUKS rd LVM LV=vg ibmx355021082/ 1lv_root
LANG=en US.UTF-8 rd LVM LV=vg ibmx355021082/1lv_swap rd NO MD
SYSFONT=latarcyrheb-sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us
rd NO DM rhgb quiet rdloaddriver=scsi dh alua

3. M mkinitrd B3 EHFBIEE initrd-image o CentOS 6x MESIMAFERUTHSZ—: mkinitrd -f

/boot/ initrd-"uname -r".img uname -r IAFS. dracut -f
4. EBEN.
5. IOIF cat /proc/cmdline B MM, UBRRIZE M.

PRI LAMEA multipath -11 #p<3RIE ONTAP LUN HigE. ATFETIRME TGS ASA FIIEASA AHER
LUN BRI Z 25,

FRESANM%5ECE

TE2SANFEF(ASA)ECEH. FERLTELUNRIFTE RZIIMTEEPRSHERITM . XiFrI LR EBIFIER
RIRMHIO1RME. NMIRSHEE,

Nl
UTFRBIESRT ONTAP LUN BYIERa%aLE |
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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
|- 1:0:9:1 sdc 8:32 active ready running
|- 2:0:9:1 sde 8:64 active ready running

C) BNERAIZHRIZIAFIED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI A £ RRRZ R,

EASARCE

N FIFASAERCE. WEAMAREFRMARNERIR. MARRSHBRENED / HLBRE, XEKREE(HER
BFFTERVIZHIZR R IEARSS . MARBRRBRRLATERTS, EREITHRKL, BNENZMEMIZHRIZERER,
SETRENKREZAAN, FaERIFLKERERE.

Nl

UTRAERTBEEMDES / AUBREMENER / IFLILERIZAI ONTAP LUN BYIEHL

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

C) BNERIZHRIZINFED LUN . FRERERNEII, EFERIERE, BI/\ 1N REA
eI AL RRRZ R,

BigE

ZIRETT CentOS 6.4 1RERFHITHRIE, LLIRE) ONTAP LUN , HETH ASA F1dE ASA R B IR ERRERD
B2,

o multipath.conf BRMZBEFTIFHE. UAEFEXH. EEFTUERUATHLLIR—ITENZTFTXXMG

touch /etc/multipath.conf
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BREEZIEX M, AIERERRAHBIZRERS:

# systemctl enable multipathd
# systemctl start multipathd

* TREEEMNEAAS nultipath. conf X BRIEERISEFFEHZREEE. HEENNBRE
BENINE.

* BHIFAFEERE. BRUTEEFANEP multipath. conf X

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

devnode ""cciss.*"

B <DevId> A wwiD EHRRNIEENFR SR,

Nt
FURGIR, HITERHEIRENWWIDHRIMEIF nultipath. conf XH&

p
a. IBITUATan< LARE WWID :

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

sda B@HT1HEERERMNZER BRMASCSIFER
b. 70 wwip EIRBZEAH /etc/multipath.conf:
blacklist {
wwid 360030057024d0730239134810c0cb833
devnode " (ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"

devnode "“hd[a-z]"

devnode "“cciss.*"

ENIRRI0E /etc/multipath. conf XHFHFHIXHEH. TEHRERNMER D P, XEIQEFREIBEMINK
B,

TRETRTXHE nultipathd ONTAP LUNKNESEMPAIFRE. MRFVEEEIEMENEALUN, FHEXLE
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SHPHNEE— M SERES. WEEHEEREMAstanzasi#1TEE nultipath. conf THFONTAP LUN
AU, WNRAHITUEIRIE, ONTAP LUN BIRETEIRTEA L. RETEZENetAppHl/SIRER MV H 75
ATEEME. TNBEXERIAE,

S8 EEIRE ...
detect_prio =0,
dev_los_TMO "EE"
HERE LN

fast_io_fail sMO 5.

features "3 queue_if no_path pG_init_retries 50"
flush_on_last del 289,

R ERR 0

no_path_retry BAF
path_checker "TUR"
path_grouping_policy "Group_by-prio"
path_selector " &I 0"
Polling interval 5.

PRIO ONTAP

! lun.*

Retain Attached Hw_handler 28,

rr_weight "
user_friendly_names &=

RIS NetApp

ANt

UTRAIERT I E ERBSRAINME, EXMERT, multipath.conf XF&H path checker M
no_path_retry EX5 ONTAP LUN REFRIE, WIRATFTEHM SAN FEFFHERER MM ERFRX LS
» WPTAE I EHIGEEGIA ONTAP LUN BEIEXLSE,
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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

}

}
KVMiZ &

BB E] LUEREINMISE REEEETFRZBEMYL (KVM) . BBF LUN EMSTZIEIMY EIEER, EtEE
KVM AREEHITEAIEX,

EA[a)

BX CentOS (Red Hat %&AA1%) HERIA, ES "EA " EHF Red Hat Enterprise Linux  (
RHEL) 6.4,
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