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Volume Name:
Preferred Owner: Controller in Slot B
Current Owner: Controller in Slot B
Mode: RDAC (Active/Active)
UTM LUN: None
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LUN Size:
Product: E-Series
Host Device:
mpathr (360080e50004300ac000007575568851d)
Multipath Policy: round-robin 0
Multipath Provider: Native

host controller controller
path path /dev/ host target
state type node adapter port
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E-Series-Linux(SAS)0IAN C}E 22 AZEQ 74

AEE|X| HiEo|| Ciet S5 Z2E M3dH7| I8 CHE 32 ATEQ0E Y = JASLILCL
AZtst7| Hof|

Al A0 st If7|X|E AX[s{oF BfL|Ct,

* RHEL(Red Hat) @A E9| AL "rpm -q device-mapper-multipath"S A3sto] I{7|X|7F X[ |0 JA =X
2toIgtL|C}.
* SLES SAEQ| Z2 'rpm-q multipath-tools'E At IH7|X| 7} AX|=|0f J=X] klgtL|Ct.

2F MM E ot=l EX|5HX| 42 22 2F MH SS UMM MSer tHHE AHESHM AL,

O =te1oi| CHaH

215 22 5 oL} SUEE 29 OF 22 ATERI0]} AR2IX) B0 Ot 52 228 HZE
AmEQ ol AE2|X|of 3t 24 22X Z2S LIEHYS Bl A BAIE 29 HFol HZ ot E3t ofF 3=
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Linux & X|0l DM-MP(Device Mapper MultiPath) E2 AFEL|Ct 7| 2% O E DM-MP= RHEL % SLESOf| A
HIZMSIEIL|CH SAENAN DM-MP 714 QA E SHM3}5I2{H LIS THAIZE 23BN L.

CHA|

1. multipath.conf It 0| OFE] MM E|X| of2 AL ‘#touch/etc/multipath.conf HHS MEHEHL|CH
-
o

2. multipath.conf IY S H|Y F1 7|2 CtE 22 ™S ASELICL
3

CHs 22 MH[AE A|ZFELICE
# systemctl start multipathd
4. uname -r FHEES At H'Ed HHEE HMEFLICL

# uname -r
3.10.0-327.el7.x86_ 64

SAEN E2ES €YY W o] HEE AEELICH
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gMoetL|Ct multipathd 28 Al Gl

systemctl enable multipathd

6. /boot C|HEZ|0| A "initramfs" O|0|X| EE= "initrd" O|O|X|E XHA A BfL|CL.

dracut --force --add multipath
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* A8 Jtstt LA SEQLICE A8 7ts8t CIATE E2{™ /dev/imapper SC0|A] "Is" HHE S AEHBILICE

o] ZkAof| chah
GPT(GUID Partition Table) === MBR(Master Boot Record)2 At23t0] CIATE 7|2 C|ATZ X 7|3t 4=
UAELICH.

ext4d Z2 MY A|AROZ LUNS ECSfLICH 27 38 T=140i|= O] BHA|7} ERSHK| &Lt

4
oo

EHA|

1. 'sanlun lun show -p' B S AWt DL El C|A39| SCSI IDE AMEL|CE,

SCSI ID= 3%E A|ZSH= 33%t2| 1674 EXFE YLICH AHEXF TletXQl 0| 50| 2-dot=H FX| OiH(Device

Mapper)= SCSI ID7} Otel mpath2 C|ATE E0gtL|C}

# sanlun lun show -p

E-Series Array: ictml619s01c01-
SRP (60080e50002908b40000000054e£fb9d2)
Volume Name:
Preferred Owner: Controller in Slot B
Current Owner: Controller in Slot B
Mode: RDAC (Active/Active)
UTM LUN: None
LUN: 116
LUN Size:
Product: E-Series
Host Device:
mpathr (360080e50004300ac000007575568851d)
Multipath Policy: round-robin 0
Multipath Provider: Native

host controller controller
path path /dev/ host target
state type node adapter port

up secondary sdcx hostl4 Al

up secondary sdat hostl10 A2

up secondary sdbv hostl3 B1

2. Linux OS &2|A0| Xgst oy w2t Af IHE[M S ghsSLICH

YHXO = C|A 3T ME|MES A|Et= EXt= SCSI ID(M|: =X} 1 EE= P3)0f| F=IHEILICE
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# parted -a optimal -s -- /dev/mapper/360080e5000321bb8000092b1535f887a
mklabel
gpt mkpart primary ext4 0% 100%

3. DE|MOf| It AJARIS MHESHLCE
o A|ARS Mgsts Y2 dEfol I A| Ao w2t CHE LT,

# mkfs.extd /dev/mapper/360080e5000321bb8000092b1535f887al

4. M ME[MES OIREY ECE HdgLIch

# mkdir /mnt/ext4
5. MEIMS

Or2E

'c'>‘|-|__||:|-_

# mount /dev/mapper/360080e5000321bb8000092b1535f887al /mnt/ext4

SAS(E-Series-Linux)0f|Al SAEO|M AEZ|X| HMA Ol
=52 MESH7| Ho| 2 AENM S50 H|O|EE MA10 CHA| 912 &= Y=X| =telgtL|Ct
Al Est7| FHof|

CHS AFEHS EQIstMAIR

s I} A|AEIOZ TOHE| X7|SlEl 2FQIL|Ct.
EHA|

1. SAEO|A tLt O|Ate| MIUS C|AAQ| OIRE X|HOZ ZALELICE

2. miAS flef C|AT S| CHE EC Z CHA| SAFEHLILCE,

3. "IFF" HHS MalSto] SAtE oS *I20t H| Wt Cf,
g okl =
SEAbst ot 8l ECE FMAEL|Ct
SAS 142 E-Series-Linux0l| 7| S ¢fL|C}
O| M|Oo|X[2] PDFE M &5t QAT CIZ CFZ CHS I A EE AHE5IH SAS AE2[X| A4
HEHE J7|EY & JSLICH T2=H| MY XS A6t H o] HEJ He et Tt
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E-Series(iSCSI)0| A Linux 74 X|

o

E-Series-Linux(iSCSI)0llA| DHCPE ALE35I0] IP 3

it

2| AE|0|M1F AER[X] Oof2[0] Zte| S4S

HE

« 7} * HES S|

A KM, NetApp OS & SAE L=

4 /47t HEE|=X| =L L}

Hlo|EgtLCt.

S25to XIE= 74 27| H0|X|0f| A HAjASh 4

74

TASt2{™H DHCP(Dynamic Host Configuration

Protocol)E AF25I0] IP FAE X3 TfLC,
AZESE2| Fof|
ChS AHE HoIBHAlL.
* AEE|X| 22| ZE2L St el X[ 3! 24E DHCP AMHIL|CH
O] =i cHsH
Zt AEE[X| of2f|0[0l[= 1702 HEE={(EHY) = 2712 ZIEER(01F)7t A2H, ZF HEEE{0f|= 2712 AEZ|X|
e ZEJE JELICEH ZF #E| ZEo|= IP FA7F ZehEL|CH
C2 XA 2 F 719 HEEE7F = AEE|X| HiE(0|F ++4)S LIEHLICE.
CHA|
1. OFZ] HASIX| U2 H2 0|l 7A|0| 52 2| AH|0|MIt 2t AEEZ|{(A U B)Q 2| ZE 10] HASIYAIR.
DHCP NH = 2t ZIEE2{C| ZE 10f| IP FAE ZEeLICt
@ =A 31 SILIOI A 22| ZE 22 ARS}IX| OMA|R. ZE 2= NetApp 7|& EHEXI7L
AL8S f E 0|20 ASLC
o|Full A[0| =2 Ee|RCI7} CHA| HESHAHLE AEE|X| HiE S| M@ S ZUCHt HH DHCP'— IP
() =42 cpusgsict o ZHAE DE P FAJ PHE wibx] 2HELC Ho| 2
2E2|StALE S MU S ULt A= A Llst= Aol E5LILCL
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AE2|X[ BiEO| 30 O|L{ofl DHCP 2d IP FAE 7HNE + Ble 3%, t329l 71 IP Fo71 FEL L

° AEZ2{ A, ZE 1: 169.254.128.101
° ZAEZ2{ B, ZE 1: 169.254.128.102
° MEUYl OA3: 255.255.0.0
2. ﬂ £ SIHM MAC T4 2ll0|ES ¥2 [}S WESN T a2|Xtol|A| 2 HEE2{2| ZE 10 Cigt MAC

HER3 H2|xh= 2t HEE2{ 9| IP A8 &elst7| #l3l MAC Fa7t ARELICEH HEIRKNE Sl 2EE(X|
AA”| HHSHH 1P FATH HQEL|CEH

ok

SMcli€ SANTtricity Storage Manager & X|(11.53 0[d}) - Linux(iSCSI)

SANtricity 2L EL0] 11.53 O[SIE ALEdt= B, 22| AH[0]40]| SANtricity AE2|X]
22Xt AT EQE AXISHH 02|0|E 2t2|g = JASLICE

SANtricity AE2|X| 2t2|XH= 227} 22| =S 2|t CLI(Command Line Interface)?t /10 A2 E E8l SAE 34
HEHE AEE|X| 0{g|0] ZIEEZ|Z ZAISH= Host Context AgentS E8HgtL|Ct,

SANtricity 2ZE[0{ 11.60 0| &2 At8%t= Z 2 CI3 A E 3 TR 7t 9lELICE SANtricity

= T o= =2
HOt CLI(SMcli)= SANtricity OSOf| Z&E|0 QO SANtricity A|AH Z2|XIE Sl CIREEY 5
@ UELICt SANTtricity System ManagerE Sl SMcliE CHR ZEst= 20| Cie XS HE2 £
XS AL "SANTtricity System Manager 2221 =22 0f|A] CLI(Command Line Interface)
=S CHREESHAIR"

@ SANtricity AT E9|0 H{F 11.80.152E SAE HHAE 0of|0|MES Cf 0|4 X|IE|X| oF&LICH

—— [Foy =]

7| &
)\|-'é+

o

fjo

SRIot AL

* SANtricity 2T E 0] 11.53 0| HH.

22X EE g AMSX Hets SH-eL(CE

* Ot ot 22 %A @7 A0 /U= SANTtricity Storage Manager 22t0|HE S A|AH:
° RAM *: Java Runtime Engine& 2GB

o *[|lA3 Z7H*: 5GB

° * OS/Ot7|EIN *: X|&E|= 2% HMH HH L o7 MM E BHS= XH2 S HESHIAIL "NetApp X"
CHR 2L * BHoj|A CHREE [E-Series SANtricity AE2|X| Z2|XH H'F2 0| SEfL|Ct.

Of ZhHofl ChHaH

O] AN = HIO|EH SAEQ LinuxE A2 S o Windowset Linux7t 25 3E 22| AH|0|M EE1E0(7| W F0|
Windows % Linux OS Z21E 2 50| SANtricity AE2|X| 22| XIS MX|St= 2 S MHTHL|CL,

|

1. Ol SANtricity 2 EQ||0] Z2|AE CIREERLIC "NetApp A" CHREE * HOl|A CHREE [E-Series
SANTtricity 2E2|X| 2t2|X}] i = O|SeLIC}.
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2. SANtricity x| ZTZ S MaHBHL|C}

Windows gsA
SMIA*.exe BX| {7 |X|E F H S=5t{ X[ a. SMIA* BIN 2| Ii7|X|7 A= CIHEE| =
INES S Ol SefLct.

b. temp OH2E X|Hof| & oo gl= 3
''ATEMPDIR' H-E EFgfLCY. of:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mpUoj CHst Mol MBS Bojst
SMIA * bin" HEHZ ASHptL|CH

d. "/SMIA *BIN' EHOZE AlSisl] Mx| T2 a1
BB,

3. HX| OPHALS AHESHO] 2t2| AE|0| M0l AZEQ0{E MX|FLICH

SANtricity System ManagerE AF&5t0{ AEZ|X| 74 - Linux(iSCSI)

AE2|X| HHE S 7 ASt2{™ SANtricity System ManagerOl|A] A X| OPHAIE ALY £
USLICE

SANtricity Al A" 22|Xb= 2 ZIE S0l LHEE & 718 QIE{H|O| AJLICH AFEX} QIE{H| O] A0f oM M| At H
Bt HES2{9] IP FAE 7t2|ZLICH EX| OFEALS AFESHH A|A”R LES AR 5= ASLICH

* O} HalRX £ oLtz ZEHEl SANtricity System Manager0l M| A S| 2[$H 22| AE|O|MQIL|Ct,

Hete X A A HHE
Google Chrome 89
Microsoft EdgeE & XSt AIR 90
Mozilla Firefox 80
AHIIFE| 14

0| Z40f| CHsH
iISCSI AF2X}01 AL iSCSIZE T A6t= Sot A

()l

OFHALS BASLICE

System Managerg E7{Lt H2IRXE MZ 0X|H OPHALZL AHSO 2 CHA| A|ZIE|D CHS & 7H O Are| =70
EZ=EIL|C}H
S/|- .
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chA
1. HE}RX{0f| M 'https://<DomainNameOrIPAddress>" URLS J2defL|Ct

IPAddress= AEZ[X| HHE ZHEEZ & otLte| FAQILICY.

o5t

LS 1T 1=
719E AN A 2E|= 22|t X[, 2ok S ELEEQ| Y| 7f7[| A oggs 74 Z'—ll:f OFX[2} M| ZHe] Foll=
FEY £ gle Adol9| =Tt JAELICH admin el A= E *Io*ﬁ.i = admin A4 ZSES AIE5IH ZE 2=
HEY > ?iQLl C. 4702 2Z ALEX} ol CHet XhM[t L2 SANTtricity System Manager AHE At
QIEHO[ AN H|ZE= 220 TS HERSHIAL.

THE[X] 42 02|00l M SANtricity A|AF 2H2|XIE HZ B 2HE|Xt F2 @ TETET} LIEFEL|CE F

=
=

2. pE|x e A 9 o 2ol Feof 22| Xt Htof| Tt System Manager 22 S 2ot O * 2= BEH * 2
Saigct
THE B, 28 15 |3=E = 20| gl 32 EF UPHAL AIZFE LI
3. HF OPHAE A3IY Ch3 U S AT
“SIERI(HUEE 8 E2fo|E) =el * — AEE|X| B AEZER 8 EEI0|E +5 HQIgL|Ct. 00|
OIE% et
c *DAE S 2F A &l — AEZ|X| HiEO| AAAT = = DAE B 2F HH FHE =elgLct

=
E FE - —HE 2X LY i YR = E FEE YLD E2 E20[29] =2[H OFYLIC
o *Zdn fH * — AEZ|X| HIZ0| 2|7t L MSHH System Manager7t XS 22 g Al o~ JEE SfL|CH

=
° * AutoSupport 23} * — AE2[X| 0{2f|0]] MEHE XIS = ZLIE &St 7|= XY £AM0]| ClAIHX| S
HEL|CE

4. 288 ofZ! MM3IX| t2 AL Storage [Volumes > Create > Volume] H|w2Z 0| 55t0] AM-MEtL|Ct.

XEMISH LIS 2 SANtricity A|AE 2t2|Xt2| 22t =SS HESHIAIL.

E-Series-Linux(iSCSI)0|A CtE EE AZEQ0] 314

AE2|X| B0 thiet &5 E2E MSot| 2ol s 32 2D ES0E 8

1
$0
Iy
r
i

AlZHst7| o
AAEof 2Rt I7|X|E 2 XsHof LT},

* RHEL(Red Hat) @A E29| AL "rpm -q device-mapper-multipath"S A3sto] I{7|X| 7t K| =0 U =X
grolgtL|ct.

* SLES @A EQ| E2 'rpm-q multipath-tools'S &5t 7| X|7F EX|=|0f A=X| =teletL|C.

23 MIME orxl EX|5HX| 42 22 23 MH SS UMM MSet tHHISE AHESH AL,

Of ZFHofl 3
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=o|H 3= ot SHE= LS 22 AT EL 07t AE2|X| BB Ciet S5 Z2E MSYLUCL LS 32
AT EQ 0= AE2[X[0f st & 9*“ EI’E. ZE2E UEtE B 7td IXE 2 MFEof| MSELch £ot oS B2
A2TEQ0= 7ty HAIE °*E1|0|EOPE HULH I2MAE 2t[SL|Ct

Linux &X|0l DM-MP(Device Mapper Multhath) E2 A8LCt 7|28 O Z DM-MPE= RHEL % SLESOIA
H|Z2dStELCH S AENAM DM-MP 718 245 g43st2{H L3 tHAIE s35HYA|2.
chHA

1. multipath.conf It 0| OFX] MME|X| Qt2 AL "#touch/etc/multipath.conf HHS MaHSHL|CH

2. multipath.conf Y S H|®| F11 7|2 CtE 22 H™ES ALSELIC

3

- OE F= MH|AS AIEELIC

# systemctl start multipathd

0%
ot
2
N
e
|->-|
mjo
Rl
024
mot
I~
il

4. uname -r HHE Al

# uname -r
3.10.0-327.el17.x86_64

SAEN =S €YY W o]l HEE AERLICH

5. £ &MLt multipathd £ E Al O2
systemctl enable multipathd
6. /boot C|H E2|0{|A] "initramfs" O|O|X| EE= "initrd" O|O|X|E XHA A BtL|Ct.

dracut --force --add multipath

XFQIL|Ct
(D) x5 2o weiye o4d 3.9 0/58 Agehs SASO) jZE 25| thef HlgtgetELICt

E-Series-Linux(iSCSI)0ll Al multipath.conf I+ HH
multipath.conf ItY 2 multipath daemon, multipathd2| 74 THAIL|CE,

multipath.conf Y2 multipathddi| CHet 7|2 XS #4 H[O|SECH SMELICE

i

() sANtricity 2% #IH 830 040 22 NetAppS MBE 712 NHS ASY 22 HFBLICH
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IPva AL * 2 MEHSE 22 * T} ~ 2 S2UBHE IPv4 AHS MEfE 4 9l ofet X7t SRILICE IPv6 ALS * 2
MEfst A9 * C1S * S S2o IPv6 AHS MHS 4 9l Cfst 47t FELICL F SMS D Meist 29
IPv4 S50 Cif$t Chat AXpH BN 2|3 " kS * 2 224oel 1Pve SRo| st thet AXpt ZRLIC

IPv4 /EE= IPve 8EE

23 EAl Y3 E S

ZE 4%

NS22 #4E 7IM LTt

He{H chst A QLERN A= * =7t

A=EOZ MK Qe{H 0| SMS MEHSHL|CL,

[S |



IE )élgl AMH
TSSO XN MF S XIFL|ct ol M2 ._—*.*3._ Ot HEo| Bx A E AHL|Ch
IPv42| 32 HEY 3 HEB*J OfA3 9 A O|EQ0|E
°*°“—|Et IPv62| 22 2tRE Ittt IP A%t

BL2E| IP XS TeHEILICH

E-Series-Linux(iSCSI)0A| SAEX HESZ 714
SAEZX HEYZS P52 H R JHX| A E +Edtof BfL|Ct.

Of ZhHofl CHaH

22| 422 LE MM = dF, ST iSCSI MH|A MH, iSCSI ZEO| CHet HESRIZ 74, iSCSI €= Hield A
54 O[L|A[oflo]E{QF BRI 2t iSCSI M EFE 8ol =AE H0{|M iSCSI HEHZ S FI-LICE

R 20 29 A2 HX|g AT EQ 0 - iSCSI CNA/NICE O|L|A|OO|EE ALY == USLICH £ & E20[H,
Hellol 3 BIOSE= EF%EEQ LRt HELICH 2 HESHAIR "NetApp 4= 2EM IHERA E"IAE QT MEE

1. Jetcliscsiliscsid.conf IFL 0| A ' node.session.nr_sessions’ H4Z 240lst0] E2|M ZZE 7|2 MM &2
SHOIBILICH WSt AL 7|2 MM &2 siLte| MMOZ MABHL|C}

= T =

node.session.nr sessions = 1

2. Jetcliscsiliscsid.conf I} 2| node.session.timeo.replacement_timeout’ H4E 7|22l 1200M 2022
|:|=|7=|0H_| |:|._

_od

node.session.timeo.replacement timeout = 20

3. MEHMO=Z 8 MM £ QELICt node. startup = automatic S M&lSH7| F0|| /etc/iscsiliscsid.confof| Al
iscsiadm MEE 2 MMHO| FX| == HHYULICE

4. "iscsid" 3! "open-) ISCSI" MH| AT} £& 8l 2dote|0f A=X] gelgtL|Tt.

systemctl start iscsi
systemctl start iscsid
systemctl enable iscsi

H H= H H*

systemctl enable iscsid

O. DAE |QN O|L|A|0f|O[E] O| §S ZFMZLICE. Of O[LIA[OO|E| O|E2 2AEE AEZ|X[0f FH5}= Tl
AMEEULCE
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# cat /etc/iscsi/initiatorname.iscsi

6. iISCSI ZEO| CHSt HEYIE RAMTLICE L2 RHEL % SLESO|| CHSH X & of| IL]|C},
@ 22 HEYA ZE 20| = iSCSI O|L|A|0f|0|E{= EHE 2| JHQl M1 CE= VLANO| S 0| Ate
NICE AtE2sHOF &L|Ct.

32

a. ifconfig -a B2 ALE510{ iSCSI ZE 0|E2 &QIetL|Ct.

b. iSCSI O|LIA[0]0|E] ZEQ| |P FAE HHEYLICE O[L|A|00]E] ZE= iSCSI Ef2l ZELL SUTH MEUI0|

AO{OF SL|C}.
g =t AE| T 20| = 2|5 A 8(RHEL 8)

Ol M| A2 PHELICH /etc/sysconfig/network-scripts/ifcfg-<NIC port> L[S LHES
EXSHAA L
o fhd .

TYPE=Ethernet

PROXY METHOD=none
BROWSER ONLY=no
BOOTPROTO=static
DEFROUTE=yes
IPV4_FAILURE_FATAL=no
NAME=<NIC port>
UUID=<unique UUID>
DEVICE=<NIC port>
ONBOOT=yes
IPADDR=192.168.xxXX.xXXX
PREFIX=24
NETMASK=255.255.255.0
NM CONTROLLED=no

MTU=

IPvex} t2Ast MEHX] =T} Abet:

IPV6INIT=yes

IPV6_AUTOCONF=HO
IPVO6ADDR=fdxx::192:168:xxxx:xxxx/32
IPV6_DEFROUTE=yeS
IPV6_FAILURE_FATAL=HO
IPV6_ADDR GEN MODE=eui64

=S AE{Z 20| = 2|5 A 9 X! 10(RHEL 9 5! RHEL 10) & SUSE 2|5 A AlE{Z2t0| X At 16(SLES
16)



£ MEYLICt nmtui ETE AHZSIH HES gdststn HERLCHL =771 2 Mdd
port>.nmconnection I L /etc/NetworkManager/system-connections/.

* SUSE Linux Enterprise Server 12 % 15(SLES 12 % SLES 15) *

Ol M| MU S PHELICE /etc/sysconfig/network/ifcfg-<NIC

IPADDR="192.168.xxx.xxx/24"
BOOTPROTO="static'
STARTMODE="auto'

+ |Pv6O]| CHSE =71 ZM:

IPADDR 0="'fdxx::192:168:xxxx:xxxx/32"

5 iSCSI O|L|A[0f|O|E] ZEQS| FAE AFdHOF SfL|Ct.

®

a. HIEQIZ MH[AE CHA] AIZFRILICE

# systemctl restart network

b. Linux A{H{7}iSCSI CHA ZE Q| ping_all 2 %
7. S JX| 2 F SILIE AFE510] O|L|A[0f|O|E{2F Ef

a. (MEl AtSY) ifacesE AHEdH= 2

# iscsiadm -m iface -I iface0 -o new

# iscsiadm -m iface -I ifaceO -o

<NIC portl>

# iscsiadm -m iface -I ifacel -o new

# iscsiadm -m iface -I ifacel -o

<NIC port2>

®

b. iSCSI CHatS HAgLICE THE EHAIE

OIE{H|O| A E L}ESI2{ ™ iscsiadm -m ifaceS A2 EHL|C}

= gt {(ifaces AtE) *

Zl Atoj2lisCSI MM S 2FeLth(E

port> CHS

iSCSI iface HIQIE 271 E 445104 iSCSI QIE{H|O|A S

LIC} <NTC

47H).

update -n iface.net ifacename -v

update -n iface.net ifacename -v

flol HZAEO| ION(Z AM 1 S2eh)S KME et

gt
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E-Series-Linux(iSCSI)0llA] IP HIER|3 A& =0l

ping HIAEE ALE
HEYT A2

|

34

# iscsiadm -m discovery -t sendtargets -p

<target ip address>:<target tcp listening port> -I ifacel
# iscsiadm -m discovery -t sendtargets -p 192.168.0.1:3260 -1

ifaceO

= HitH D(ifaces §12) *

# iscsiadm -m discovery -t sendtargets -p

<target ip address>:<target tcp listening port>
# iscsiadm -m discovery -t sendtargets -p 192.168.0.1:3260

O N 2sU

ign.1992-01.com.netapp:2365.60080e50001bf1600000000531d7be3

C. iSCSI O|L|A|0|O]E{2} iSCSI Et2l 2t &S HdELICt.

= gt {(ifaces AtE) *

# iscsiadm -m node -T <target ign> -p

<target ip address>:<target tcp listening port> -I iface(0 -1

# iscsiadm -m node -T ign.1992-

Ol.com.netapp:2365.60080e50001b£f1600000000531d7be3 -p

192.168.0.1:3260 -I ifacel0 -1

= 8t 2(ifaces 12) *

# iscsiadm -m node -L all

a. SAEQ dHE iSCSI MME LigeLICt

# iscsiadm -m session

=

8tof ZAES} ofa0|7 SAIE 4 YK BHols
s

=/ -



1. ZAE0M EE o] S| A=X] o 2ol w2t oHS

° HE m 0| FHetk|o] AUX| A Cf

IJIo

H
o

=
o=

ping -I <hostIP\> <targetIP\>
° ME me|o| et

J\lell— ElH—|—| 2A=I° A‘II-I?‘:‘;’FLl[:_l-. Ola-iol- M2

- HL-=
O[L|Alof|OfE{Qt EFZ ZHof] S M2 MEE + ASLICH

ping -I <hostIP\> -s 8972
O| of|lof|A{ iSCSI CH&t IP

FAE192.0.2.8 YL|CE

#ping -I 192.0.2.100 -s 8972 -d 192.0.2.8

Pinging 192.0.2.8 with 8972 bytes of data:

A2 10| 2C 3|7} 8,972H0| EQI ping 3
5CH= 28850|E 2, Ho|2 =0 27152 9,000810| EQILICF s &

Reply from 192.0.2.8: bytes=8972 time=2ms
Reply from 192.0.2.8: bytes=8972 time=2ms
Reply from 192.0.2.8: bytes=8972 time=2ms
Reply from 192.0.2.8: bytes=8972 time=2ms
Ping statistics for 192.0.2.8:

Packets: Sent = 4, Received = 4, Lost =

gLt

-d <targetIP\>

TTL=64
TTL=64
TTL=64
TTL=64

0 (0% loss),

Approximate round trip times in milli-seconds:

Minimum = 2ms, Maximum = 2ms, Average =

2. 2t SAEQ O|L|AOf|O]E] FA(ISCSIOf AHEE|= TAE O|H4l X

'ping' HS HAYLICE 00| A= 2 TAE MHO||AM 0] EE

0l

Fo| dofer &
EZa g

AQIX| ZEO| 0|yl

®

2 &

>

E-Series-Linux(iSCSI)0{| A ItE|M 5! M A AR MM
Linux SAEJI M2 LUNS HdMst

At
QlesLict

IIO
~
ul
>
o
N
oIr
rot
A
|>
|
rulm

2ms

E9lIP

=
-
Zslistn

2(Cll: o2l 0] Z=Ztet=|0fof SHA|2H DF "ﬂ% dietet) §¢
QIE{m|0] A0i| CHet MTU

H A LUNO]| ZHE[ M O|Lt It A|AHIO| Q
2352{H HA LUNS Eoisljo} StL|Ct MEfXMOZ LUNO| It A|AEIS

H2{™H /dev/mapper ZCE0f|A "ls" H

A2 AMABtLICE 1P Y
QIX|= i3l 37| H|IEE AHgL|Ct. d
A2381H 9,000HI0|EQ| ME |2 S iSCSI

3 ICMP ZEE

)0 M 2t ZIEEE{2| iSCSI ZE=Z
2o w2t P

=AZ HATHL|C}

T-L= ——od

OH=Z LUNZ2
A

SK=l3

jog
HA

A
482 =

E.

mlo
>
0%

gLt
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0| ZpHofl CHal
GPT(GUID Partition Table) === MBR(Master Boot Record)2 AFH25t0{ CIAIE 7|2 C|ATZ X7|ote &
UAELICH

ext4 Z2 ItE A|AROZ LUNS ZoEiL|CE 28 S8 ZT2I0l|= o] A7 ERSHX| i& LIt

|

1. 'sanlun lun show -p' E

o

AAMSI0] 0L E C|AT 0| SCSI IDE AMELIC

SCSI ID= 32 E A&tz 33Xt 16T RIS ALICH AHSXt 2I2HA Q1 0| E0| EMStE|H & K| O{IH(Device
Mapper)= SCSI ID7} Ot:l mpathZ C|A3E EnstL|C},

# sanlun lun show -p

E-Series Array: ictml619s01c01-
SRP (60080e50002908b40000000054efb9d2)
Volume Name:
Preferred Owner: Controller in Slot B
Current Owner: Controller in Slot B
Mode: RDAC (Active/Active)
UTM LUN: None
LUN: 116
LUN Size:
Product: E-Series
Host Device:
mpathr (360080e50004300ac000007575568851d)
Multipath Policy: round-robin 0
Multipath Provider: Native

host controller controller
path path /dev/ host target
state type node adapter port

up secondary sdcx hostl4 Al

up secondary sdat host10 A2

up secondary sdbv hostl3 B1

2. Linux OS Z2|A0| Xgst Weol w2t Af mE|M g ghsLICH

YUMo Z C|A3 ME|MS A|ESt= A= SCSI ID(0l: =Xt 1 = P3)0f| F=7HEILIC.
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# parted -a optimal -s -- /dev/mapper/360080e5000321bb8000092b1535f887a
mklabel
gpt mkpart primary ext4 0% 100%

3. DE|MOf| It AJARIS MHESHLCE

o o

o

Th A AR 40}

o o

rir
0=
It
rlo

Meyst Il A ARl T2t CHELICH
# mkfs.extd /dev/mapper/360080e5000321bb8000092b1535f887al

4. M IIE|ME OIREY ECE Myt
# mkdir /mnt/ext4

5. IE| S DI EBLICE
# mount /dev/mapper/360080e5000321bb8000092b1535f887al /mnt/ext4

iISCSI(E-Series-Linux)0llAX| SAENM AEZ|X| HAMA =l

SES ALE5H7| T = AEMM 2F0 HIO|E{E 210 CHA| 815 4= A=X] &HRlRtL|Ct.

1. SAE0|M StLt O|&to| mAUS CIATO| OIRE XM 2 FAML|C
2. MUS P2 C|AZ9| CHE B Z CHA| SARELICH
3

- IFF" BES 25t SAME TS B2 2t vl wetct

xielg opHl &
AR IHY 9 EHE FAELICH

ITAEE AIE5I0] iSCSI AEZ|X| M

O| H|O|X|2| PDFE M-d35t0] 2laffot C =
'd HYUS Aot E o HEIJF HRBfL(C.

MEE 7|28 4 UBLICL T2H|K

= = T A
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L4 BA7| H

iSER over InfiniBand &%

t21(iSER over InfiniBand)

=
2

E-SeriesO|A] Linux 724 X|¥

NetApp &= 284 IHEEA F(IMT)

(=]
=

M ABE T
A2

|

LICt "NetApp

I.

.
o
=

1. 20|

L|C}.

<

3. ilF: ZEEE [SAN TAE] FH0f|A| * E-Series SAN
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AN X TA|SE M MO| EAIEILICE 0] MMo|ME HEEs TREST 2 AT, NetApp OS & SAE 15
C2l0|HQt 22 Mol CIZ2 7|= 8 MEHSH & &

MEfSHCHS o S8 14 @At HEE|=X| SlgiLct.

2
6. ot 42 =70 #8E 2 AN X ZZESS HO0|ERLICH

X
fu
rot
-1
2
=
o
Ral
=
o
=
o
0
o
I
B
=
=)
A
LO_I-
Mz
FH
ufn

22I5t0] XYEl= 714 27| HO|X[of| A MAT 4

E-Series-Linux(iSER over InfiniBand)0|Al DHCPE AIE3t0] IP & 74
22| AH|o|Mat AEE|X| 0f2|0] 7He| SIS F43t2{™ DHCP(Dynamic Host Configuration
Protocol)E AE5I0] IP FAE WS ELICH

CHS AtES SIS, * AER|X| 22| ZESt STt AEUllo) HX| 3 24 E DHCP MHYLICE

| AEZ2{(0|5)7t A2H, 2t HEZ2{0f|= 2712] AEZ|X]
|

CHg XIA2 £ Jlo| HES27} s AE2IX| B (0|5 74)S LIEHLICE
e
1. OFx| A1ZOHx| B2 A OICiUl H0| 22 BHa| AH(0|MT 2 HES2|(AY B)O| B2 ZE 10] HESHIAL.

@ FHEEY S 6H—foil)ﬂ 22| XE 25 AHZ5HX| ORYA|2. ZE 2= NetApp 7|& EHEXIIL
AHESHES Of 9|0 ASLICH.

o[l A|0| =2 Z2|UCtot CHA| AESHAHLE AE2|X| BB TS ZUCHt HH DHCP'— IP
@ FAE CHA SYELICH Ol Z2MA = Y IP FA7F Y E W7HX] A ELIT A0S
ZElSt7ALE BB S| TS ULt A= WS Tfshs A0| E5LIG.

AE2|X| BIEO0| 30X O|L{ofl DHCP & IP FAE 7HME £ 8l= 8%, 32l 712 IP FA7t EFEL T

° ZAEZ2{ A, ZE 1: 169.254.128.101
E8 B, ZE 1: 169.254.128.102
o MHEUl OtA3: 255.255.0.0
2. 2t 7AEER] SIHO|A MAC F4 20|22 A2 LIS HIER 3 &A2|XIoA 2 ZHEER{S] ZLE 10] CiEt MAC

)
FAZ RBELIC

HEIT BEIRHE 2t HES2|S| P FAS 2HoI6t7| 9I6) MAC FA7H BRBILICL HRIRNE S6 AE2x]
Al 2g0] PiZsteiel 1P 547t W
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E-Series-Linux(iSER over InfiniBand)0|A{| AE ZTE ZE2H 17 ID 2H

InfiniBand-diags IH7|X|0l= 2t InfiniBand(IB) ZZE 2| GUID(Globally Unique ID)E HEA|St=
HHO| Ztk[0] YASLICEH ZetE {7 |X|E S8l X[ == OFED/RDMAE A&85t= CHEE2)
Linux BHZOf|= InfiniBand-DIAGS IN7|X| = XS]0 UYELICE Of7|0le SAE <
O|E{(HCA)O| CHSt WEE HA[SH= BHO| ZeE|o UJSLICH
THA|

1. & AXIYLICt infiniband-diags 2% HXQ| I{7|X| 22| HHES AFEst0] I§7|X|E CHELICE.

2. 'ibstat' FHOE MEsl| ZE HEE ZHDICL

3. of| O|LIA|O{[O]E{S] GUIDE 7|=&tLICHISER over InfiniBand ¥ 3 AIE.

4. HBA REZ|E0A HEst HHS MEHSLICE

—

ol et MAEe 40| 2| M2 Zoj| LYZELIC "NetApp = 2&

0x
=
Im

Ju|
|>

E-Series-Linux0i|A] MEL 2t2|X} L4 (iSER over InfiniBand)

MEU ZHE| XK= AL|X[Lt 2 AEQ| 2HF| M Al SO0[0{0F BLICE 2 AE H0f| M Ldst
< CHS 2Xtof| maf AF gLt

rir

MEU Z2|XHE FA5H7| Mo InfiniBand-diags TH7 | X| & A X|5t0] £ S GUID(Globally Unique
@ ID)E ¥O{OF &LICt ibstat -p BH. S HESHAR SAE ZE GUIDE =0l6ti #HE HH2
K& L InfiniBand-diags TH7|X| S “XI te 2hofl CHet XiMiSt LHE2 § RSN,

A

1. MEU 22|XHE AHE B E SAEN OpenSM IH7|X|E AX|gL|Ct.
r

15H
2. ibstat -p A2 AR50 HBA ZEQS| GUIDO % GUID12 &&LICH GIE Ci23F Z&LICt.

# ibstat -p
0x248a070300a80a80
0x248a070300a80a81

3. REl I M|AQ AL Z oF H ML= MEU 22X AFZES HgeiLct

# vim /usr/sbin/subnet-manager.sh

4. CHE S FIILICH 2EA 0N 22 2tE 2 tHMELICH cuino % GuInl. & po X P10IM MEL ZH2[X}
M =22 AELLICE 12 71 $1 15= 7t =& UCL
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#!/bin/bash

opensm -B -g <GUIDO> -p <P0> -f /var/log/opensm-ib0.log
opensm -B -g <GUID1> -p <P1> -f /var/log/opensm-ibl.log

Y OHE AE3t= 39 o

#!/bin/bash

opensm -B -g 0x248a070300a80a80 -p 15 -f /var/log/opensm-ib0.log
opensm -B -g 0x248a070300a80a81 -p 1 -f /var/log/opensm-ibl.log

5. 0|F0| ol A|AR! MH|A RU IS MHSLICH subnet-manager.service.

# vim /etc/systemd/system/subnet-manager.service

6. C}

glo

HE FIHeL.

[Unit]

Description=systemd service unit file for subnet manager
[Service]

Type=forking

ExecStart=/bin/bash /usr/sbin/subnet-manager.sh

[Install]
WantedBy=multi-user.target

7. A AEO| M ME|AS 2EIL|C

# systemctl daemon-reload

(0]
i
MUt

Motst il A|ZEIL|CH subnet-manager AH|A.

# systemctl enable subnet-manager.service
# systemctl start subnet-manager.service
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SMcli€ SANTtricity Storage Manager 4 X|(11.53 0[d}) - Linux(iSER over InfiniBand)

SANtricity 2 E9||0] 11.53 O[SIE AtE5t= 8%, 2| AH|0[M0]| SANtricity AE2[X|
ZE| Xt AT EQE X5t 02|0|E Et2|e = ASL|CH

SANTtricity AE2|X| 22| XH= 37} 22| 22 2|3t CLI(Command Line Interface)2t I/10 A2 E Sl SAE 74
HEHE AEZ|X| 0f8]|0] HEEZZ FA|SH= Host Context AgentS et ehL|Ct.

SANtricity 2L E9|0] 11.60 0|42 AIE%t= 22 OIS THHE Y ZR7t SELICH SANTtricity
HOF CLI(SMcli)= SANTtricity OSOi| Z8HE|0] QO SANTtricity A|AE! 2t2|XIE E8H CIRZEE £

@ UAEL|Ct. SANtricity System ManagerS £l SMcliS CH2ZE5H= BHHof| Cist XHM|st LHE2 £
E XS AL "SANTtricity System Manager 2221 =2 Z0f|A CLI(Command Line Interface)
=S CHREESHAIR"

@ SANTtricity AT EQ|0] HHE 11.80.15E SAE #HHAE 00| ME= [ 0O|AF K| S| K| 4&L|C},

(=]

* SANtricity 2T E9||0{ 11.53 O™ HH.

Z2|Xt E= g MR HetE H L ot
* Ct2 ot 22 %4 @7 AFSH0| Q= SANTtricity Storage Manager 22t0|HE S A|AH!:

> RAM *: Java Runtime Engine& 2GB

° * OS/OPZ|EIN *: K== 2F MK A 3 ol |HINE A= XL 2 HESHIAIL "NetApp X[
CIRZE * Hoj|AM CHR2 2 E [E-Series SANtricity AE2|X| Z2|XH 0|72 O|SEL|Ch.
0| Zteioi| CHaf

0| Z0f| M= H|0|E] SAE LinuxE AFR2E I Windows®t LinuxZt & M ZSZE0|7| =20
Windows % Linux OS S21E 2 50f| SANtricity A E2|X| 2|XIE HK|st= dHS MHETHL|CL,

ot Jn
Ok
ofm
o
o
[>
m
)
g

EHA|

1. Ol SANtricity 2 EQ||0f 22|AE CIREETLICH "NetApp X[ &". CHREZE * HOj|A CHREE [E-Series
SANtricity AE2|X| 2| XH 0|72 0| SELIC}.

2. SANtricity MX| T2 43 MaHEL|Ct,
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Windows gsA

SMIA*.exe | I{7| XIS & # S2I3t0] MX=S a. SMIA*BIN &X| T§7|X|7} Q= Cl2E{al2
AEFEHLICH oS gLt

b. temp OF2E X|H0|| A& H3to| gl 22

—_

''ATEMPDIR' 42 *E“gg.ﬂ-ltt. oll:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mhUof cHot A Hot2 &
SMIA *.bin" BHS AMBtLICT.
H
o

d. '/SMIA *.BIN'
A|EfStCt

3. HX| OPHALS AHE5H0] 2H2| AE|O[M0| 2ZEL0{E MX|ELICH

SANtricity System Manager-Linux(iSER over InfiniBand)S AE35t0{ AE2|X| 314

AEZ|X| BHES 7521 H SANtricity System Manager®lAl A X| OFHALS AFR2E £
UELICE,

SANtricity Al A" 22|Xts ZF ZIE S0l LHEE 3 718 QIE{H| O] ALICH AFEX} QIE{H| O] A0f M| ASHAH
HetXo|M AEEDQ IP FAE 7t2|ZLICH AX| OFHALS AFSSHH A[AHR ES AR = ASLICH

* oY 2| 2=,

* Ct2 E2t2X Z StLt7t TEHEl SANtricity System Manager0ll 2 M| A S| 2|8t 22| A0 M LT},

HeteX x| HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AbIIpE| 14

Of ZFHofl 3

System Managerg 7Lt E2IRXME MZE DX|H OPHAF XIS E CHA| A|RE|DD CHS S 7H 0| AHe] ZZ0|

* E % =8 280| HXIE[X| gELCt
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© 2EO| FYEIX| ASLIC.

CHA|
1. H2tRX{0f| M 'https://<DomainNameOrIPAddress>" URLS 2|2igtL|Ct

IPAddress= AE2[X| BB HEE2] & otLto| FAYLICEH

THE[X] 842 01|00l M SANtricity A|AH 2H2|XHE XS 8 2E|Xt = @Y TETETL LIEFEL|CEH HY

LS 1T
7|9t M| A 2| = 22| XL X, 2ot 9 BLEE S| Y| 7HX| 22 Jg S FAELICH DX M| 72| Jgoll=
FEg £ gle o9 =7t JAELICH admin el A= E *E* Mot = admin Xt SHE M85 2= 25 E
HAS £ °'$L| Ct. 4702| 2Z ALEX} AE0]| CHSE XtM|St LHE 2 SANTtricity System Manager AFE X}
°|E1111|0|*01|*‘| HSE= 220 =82S BXsHHAR.

2. pe|Rp 2w A G A 2ol HEof 2alXt ol CiEt System Manager 2= S AB LIS * A= HFY * 2
15t

THE E 25 0F, Y92C £ 20| gl 2L 4 0hAE ARHELIC

° *SIERO(AEER 3 Et0|E) 2ol * — AE2[X[ BjEL

.I
0122 BELCt,
o SAE 91 29 KX ol — AEa|X| HEO| HHAL £ Y= SAE I
o B a2 A Wl cel AFE s E 242 SeuiLch 22 s2o|=e| =2|F JEYL T,
An 24 v AE2|X| il 2H 7t LASIR System Manager7t AHE LS 4AIS & QUEE FLICH

° * AutoSupport &gt * — AE2[X| 012[0]2] HEE X522 ELIH SN 7= X|H £ C|AIHX|E
Lt

4. 288 ofZ! MM3IX| t2 AL Storage [Volumes > Create > Volume] H|F 2 0| 55t0] MM EHL|Ct.

XEMIEH LHE2 SANTtricity A| AR 2t2[Xte] 22t =FHE TZSHYAIL.

E-Series-Linux0llX C}Z A2 AT E 0| M (iSER over InfiniBand)
AES[X| HiEO| et 5= ZEE M35t fI8l s B2 AZEQ0E 24 = JUSLICL

AlZFsE7| o
AAEof| 2Rt Ii7|X|E 2 XsHof LT},

* RHEL(Red Hat) ZAE9| AL "rpm -q device-mapper-multipath"S A3stod I{7|X|7F K| =0 JY =X
grolgtL|Ct.

* SLES T AEQ| F2 'rppm-q multipath-tools'E A&t 7| X|7F A X|=|0] A=X| ZHelgtL|Ct.

2F MIME ofxl EX|5HX| 42 22 2F MH SS UMM MSek tHHISE AHESHM AL,

A

O =fe10i| CHaH
o™ Z2 S oLt SHE= ZR LS 22 2ZE 07t AR X| BHEO| Ciet S5 Z2E MSYLILE OE =2
ATEQ o= AEE[X[0f it &d S2|X F2E LIEI= ©H JHy XIS 2F N0l MISeLc Lot s 32

ATEQ 0= 7Hy FAIE UHO|ESHE WYL T2 MAS 2H2|FfLICt.
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Linux A X[0{| DM-MP(Device Mapper Multhath) =2 AETLICE 7|2X O Z DM-MP= RHEL % SLESOf|A|
HIg Mol ElL|CH SAEO|A DM-MP 74 A E gd3lst2{™ CHg THAIE 3 A|2.

EHA|

1.

multipath.conf It 0| OFXl MM E[X| Q42 AL ‘#touch/etc/multipath.conf HHES MASHL|CH

. multipath.conf ItY S H|Q| F1 7|2 C}E 2= HE S AELICH

2
3.

CHS 2 MH|AE AIRRLIC

# systemctl start multipathd

uname -r 3H 2 Mallsto] HE HM S MEefL|ct.

# uname -r
3.10.0-327.el7.x86 64

SAEN E2ES €YY W o] S AEELICH

28 Al multipathd Hl22 g-dstgtL|ct.

systemctl enable multipathd

- /boot C|A E2|0| A “initramfs" O|O|X| EE= "initrd" O|0|X|E XH MM SIL|CE.

dracut --force --add multipath

2& 24 oo M= M-AE /boot/initrams- * 0|0|X| EE= /boot/initrd- * O|0|X|7F MEHE|}=X| =rQlStL|C}.
O£ £04, grub| Z< '/boot/grub/menu.lst’0| 11 grub22| Z< '/boot/grub2/menu.cfg' & L|C}.

S02 ML SAET} HOlE/0| YT 0{ES SAolsts 2etol EZeol
§ A1750| Ol B 7Y HEE J|9OR SHX) HelErrt AL,

() x5 2= weiye 74e 3.9 0512 M%sts SAE] thEE 250 chef v ZABHELCH

E-Series-Linux(iSER over InfiniBand)0{|A] multipath.conf It HH

multipath.conf ItY 2 multipath daemon, multipathd2| 74 THAIL|CE.

multipath.conf I 2 multipathdol| CHgt 7|2 M3 1o HIO|S 2Lt MEL(C

() sANicity 2 HI% 8.30 0|49 Z2 NetApp2 HIZE 7|2 HHS A8 22 AFELIC
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letc/multipath.confE HZAE 7t iELICH

SANtricity System Manager-Linux(iSER over InfiniBand)S AE235I0{ HEY3 HZE 74

FMH M InfiniBand Z2EEZE £3HISERS AI28t= 2R 0] MIMO| thA E 43ls10]
|—'||E-?—-|:’ o:|7=|° __I.LA-IoPL||:|-

=

1. System ManagerdilAf A& [A|AE! > Infiniband ZES S48l iSER 7] HI52 O|SSILICE XHAEH LigS
System Manager 2212 T2 TN L.

iSCSI MME MMst= O AFEY SAE ZEQL S MEUI0| AER|X| iSCSI FAE HIX|BILICH FAE E
KXSHAMAQ ISER YIAE.

2. IQNE 7|S&LC,

0| HEE M4 A ZHMS XIYSHX| b= 2 MMM iISER MMS MME nf Zesh 4 ASLICE of O| HEE
UHABILICHISER |IIAIE.

SAEQ E-Series AEZ|X| Zt HE®Z HZ 74 - Linux(iSER over InfiniBand)

TFH0M InfiniBand Z2EZS &% ISERS AI2%t= 2 0| MH9| LA S +AHIA|2.

InfiniBand OFED E2}0|H AEHS =I5t IEO| A ISER & SRPE SA|0f Alsist 4 Qoo gz X7} 3=¢|0{7}
L QSHX| &LICE.

* NetAppOllA] A|AZ10ll OFEDE ZX|ISt= S HERILICL XiM[EE LHE2 & HZESHIAIL "NetApp &= 284

=
HEE|A &

CHA|
1. SAEO|A iSCSI MH|A 2M3} 8l A|E

Z|=3 AE{Z 20| = 2|=5A 8,9 % 10 (RHEL 8, RHEL 9 5! RHEL 10)
systemctl start iscsi

systemctl start iscsid
systemctl enable iscsi

HH HH= H H*

systemctl enable iscsid

SUSE Linux Enterprise Server 12,15 %! 16 (SLES 12, SLES 15 5! SLES 16)

# systemctl start iscsid.service
# systemctl enable iscsid.service
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2. InfiniBand 7tE WES 3 QIE{H|0|A 7A:
a. A2 InfiniBand TEE AlETIL|CE 2t TES| HW F A(MAC F )g J|238tL|C}
b. InfiniBand HIEL|3 QIE{H|0|A C|HIO|A S| HT O|ES P TtL|CE

c. A=l |nfiniBand QIE{H|O|AL] IP FA & HEQIT MEE FHELICE

ot EF AHM0|A LE2 AESH= 2F MNof K2t CHE &= AFLICEH =0 thet XiAet LIg2
=EMe 2F MM EHME FZHAI2.

d. HEQZ MH|AS CRA| AJZHSEALE 2t QIE{TO0|AS S22 CHA| AIZSH0] IB HIERI IE{T0|AS
AlZFetL|ct. 01|E =9 L3 25U

systemctl restart network

e EpZl ZEOf ofgt &S =QlelLth S AENM HERIS HES F4Y f g%t IP F4E ping&LCh.
3. MH|AE CHA| A|Zf5H0f iISER &2 EELICH

4. Jetcliscsiliscsid.confOll Al iSCS| A& S WA EHL|CH.

node.startup = automatic
replacement timeout = 20

5. iSCSI MM 714 “d4:

a. Z} InfiniBand QIE{H|O| A0 CHBt iface 7+A THY S MM BILICE

@ iSCSI iface It 2| C|HMER| @{X|= 2F Aol w2t CHELICE. O] 0fl= Red Hat Enterprise
LinuxE At&%t= 2Lt

iscsiadm -m iface -I iser > /var/lib/iscsi/ifaces/iface-1ib0

iscsiadm -m iface -I iser > /var/lib/iscsi/ifaces/iface-ibl

b. 2} iface Tt S HESH0] E{H[O|A O|F 2t O|LA|0I|O|E] IQNE EHEELICE. 2t iface IOl ol CHS OHH
X

SHE MEetL(C} at
iface.net_ifacename QIE{H|O| A C|HIO|A O|E(0: ib0)E EESIMAIL.
iface.initiatorname IANEO0 7|2 =l SAE O[L|A|O|O]E] IQNYIL|CE.

C. Etz10i| gt iSCSI MM S el ct.

MEE BEE 7|2 YH2 SendTargets ZM S ALE5H= AYLICE J2{Lt L2 2 MA 2| 20M=
O YOl 2Zotx| gd=LILt.

=)
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@ RHEL 6.x EE= SLES 11.3 O|Atof| *

U 2+ S AFSHLICL

= * B 1 _ SendTargets Z4: * SendTargets ZA HFL|SS A TE

S

od
0|27 sted 2t Btz ol cst 40|

MAMEL|C}

ocood

P A

iscsiadm -m discovery -t st -p 192.168.130.101 -I iser

E

% |'
Hlﬁ
02

rotmjo T

o
HAES A4S

CHAIHLICE,

- E}Z IQN> = AE2|X| B EFZ IQNYIL| T

* Target Port IP> = X| G &l L& ZEO| A& IP T4

# Controller A Port 1
iscsiadm -m node --target
-1 -0 new

# Controller B Port 1
iscsiadm -m node --target
-1 -0 new

# Controller A Port 2
iscsiadm -m node --target
-1 -0 new

# Controller B Port 2
iscsiadm -m node --target

-1 -0 new

6. iSCSI MlMof| 2algtL|Ct,

48

# Controller A Port 1

iscsiadm -m node --target
=1

# Controller B Port 1
iscsiadm -m node --target
=1

# Controller A Port 2
iscsiadm -m node --target
=1

# Controller B Port 2
iscsiadm -m node --target
=1

<Target

<Target

<Target

<Target

Zt MIM0i| CHol iscsiadm BE S AASto] MMol| 2

<Target

<Target

<Target

<Target

2-35 MM« ZF LA ITE [P A0 CHol| M-S =
éﬂéﬁ“—ltf of oflol A IEFTI0|A ib02 AL A 2T
H0] B2 FTAE0|A

ION> -T
ION> -T
ION> -T
ION> -T
OISHL|C},
ION> -1
ION> -T
ION> -T
ION> -T

YLIC

iface-1b0

iface-1b0

iface-ibl

iface-ibl

iface-1b0

iface-1b0

iface-ibl

iface-ibl

<Target

<Target

<Target

<Target

<Target

<Target

<Target

<Target

Port

Port

Port

Port

Port

Port

Port

Port

Z Lol AFE LT

E ‘?_Eﬂﬂlol* iface 8 AHE5}0

OIE{H|O|A ib12 MEUI BY| JA&LICH

IP\>

IP\>

IP\>

IP\>

IP\>

IP\>

IP\>

IP\>



7. iISER/iSCSI MM Z =tQlgtL|Ct.

a. SAEOQ||A iSCSI MM AEE =tlBtLCt,
iscsiadm -m session

b. AEZ|X|0| M iSCSI MM AEHE 2HISHL|CE SANtricity A|AE! ZH2|XFOI|M * AE2|X| 0{3|0] * > * {SER * >
*H7|/B2 MM * O o|STtLCY

OFED/RDMA MH|AZ} A|ZE|H ISER 2 2=2 iSCSI MH|AT Al S M 7|2X o= EEELICH ISER ¢ E
A S =52 H ISER ZES 2 =80f gLCt. ?iXH o] xS ¢ 5PE=|E SAEE MBS oF Lt

E-Series-Linux0i|A| IHE[M 5! I A[ AR M (ISER over InfiniBand)

Linux SAEZF HE LUNS ZAME o Af LUNOI| THE[MO|L} I} A|AEIO| OO Z LUNS
AtE2512{H HXA LUNS ZoHsof SFL|CH MEHMOZ | UNO|| It A|AEIS MAMTH &

co=2 T
UL,

>
2
o
N
2
2

* M8 7tse ClAS SEQYULICH A8 7hset DA E 22{H /devimapper ZCE{0A "Is" BES A BlL|C}

Of Ztioi| Chat

GPT(GUID Partition Table) === MBR(Master Boot Record)2 AE5t0| C|AIE 7|2 CIAIR X7|3te
UA&LICH
extd Z2 MY A|AROZ | UNS EUEL|CH 27 88 T2 30| = 0| tHA|I7} ERoHX| f&LICt
THA|
1. 'sanlun lun show -p' &S AHSI0] DL El C|AT | SCSI IDE ZASHL|Ct,
()  =tsso oz 28 24 4 AU nultipath -11 F.
SCSI ID= 3% E AlZSh= 33Xt 16T RIS ALICE AHSXt £I2H& Q1 0| E0| ZMStE|H ZX| OiIH(Device

Mapper)= SCSI ID7} O}l mpathZ C|AIE HIBtLICE
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50

# sanlun lun show -p

E-Series Array: ictml619s01c01-
SRP (60080e50002908b40000000054e£fb9d2)
Volume Name:
Preferred Owner: Controller in Slot B
Current Owner: Controller in Slot B
Mode: RDAC (Active/Active)
UTM LUN: None
LUN: 116
LUN Size:
Product: E-Series
Host Device:
mpathr (360080e50004300ac000007575568851d)
Multipath Policy: round-robin 0
Multipath Provider: Native

host controller controller
path path /dev/ host target
state type node adapter port

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1

- Linux OS &2|A0f Zgtot rof w2t Af IhE| 4 S BhSLCt.

LMo = C|A3 ME|MS AEdh= 2Xh= SCSI ID(0l: =X+ 1 = P3)0i| =IHEILICE.

# parted -a optimal -s -- /dev/mapper/360080e5000321bb8000092b1535f887a
mklabel
gpt mkpart primary ext4 0% 100%

TE| Mofl TF A A M 4BtLICE,

)

-
rr
0%

EH
=

rlo

I A AR MdStH MENGH I A|ARIO)| 2t CHELICE
# mkfs.ext4d /dev/mapper/360080e5000321bb8000092b1535f887al

M IOIE|MS OIRES ZECE MASHL|C}



# mkdir /mnt/extd
S. OIE|MZ DR EgL|C.

# mount /dev/mapper/360080e5000321bb8000092b1535f887al /mnt/ext4

E-Series-Linux(iSER over InfiniBand)0l|A] S AEO0|A AEE[X| HM|A 2H0I

222 Al2317| Mo SAEOM 220] HO[EIS AT CHA| 212 & 9=X| SolgtLT}

1. SAEO0|M StLt O|&fo| mAUS CIATO| OIRE XM 2 FAML|C
2. mUS @2 C|AZ 9| CHE B Z CHA| SARLICEH
3

- "IFF" BES 25t SAME THY S B2 2 vl wetct

o
=
of ot 3! ECE WAL

E-Series-Linuxdl InfiniBand 7182 3l iSERS 7|2¢tL|Ct

0| 0| X|9| PDFS A44JokT 2143t T S S 93

EE A28t Infiniband AEZ|X]

|
+d 20| iSERS 7|=E += ASLICH Z2H|XNE HHS Aot H 0| =27t HREL|CEH

SAE AgxtelL|ct

@ 2T EQ0f O[L|A[of0[Ef IQN2 %t Sof ZHELICH 22X HE SAE0| tiet HERIZS
T

2t SAEO|A O|L|A|Of|O]E{ IQNE &0 f-E—HﬂE.”—IEf AT EQ0] O[L|A|Of|0|E{S] AR YHIHMOZ IQN2
[etcliscsilinitiatorname.iscsi TFL O] Y ESL|C}.

S8 EAV| HS SAE TE HZE AT EY0] O[L|A|KIO[E IQNRIL|CE
1

SAE(O[L|A|0[O]E) 1

2
ol
£Q
dlo

2
ol
£Q
gl
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A7| Hs

ot
|>
[m
K
[m
re
MY

AZE0] O[L|A|O|O]E] IQNRILICE

St
on
£Q Icﬂ
dlo

2
ol
£Q
gl

HE 1H2 SAE(O|L|A0f|0|E]) ZE 2742} EtZI ZLE 4712 A EL|Ct.

L

|
7
»

\
AN
. [[Eas8] mua

EFZ! 1IQNLICt

I
---u
[1a]

wh
-.-_-_-

AE2|X BB S| CHe IQNS 7|=-ILICE O[A O HEE AMSRLILH AE2[X] HE S AE0 Cfel HERZZS
TGt

SANftricity: * AE2|X| HE * > *iSER *>* HH 22| * & f ot AE2|X| HiE IQN O|FE HELILE O] HEE=
S e dMS XS] b= 2 MMM ISER MMS Hde o] 2Ry + ASLIC.

S I o

£d BAZ| M= AE2[X] O|F LTt EtZ0 IQNRIL|Ct

(o2}

ofzf|lo] HEE2{(EHH)

HEHD 7Y

InfiniBand THE2I0| SAE 8 AEa|X|0| ARE YEYT FAS J|SELICH o HOAE £ Hel Mesio] ekt
O|S3E It ALRE AR JpEBiLIC

0

HIESIS BHRIXP} S HEE MBS 4 ASLICH 0] HiEE 204 AGELICH AE2(%| 92 SAS0 izt
HEXZS THLICE

52



AEEX| ZEQ} 2t STAE ZEO A ARE IQNE 7|E8tL| L.
&M HAl7| HS
3

of2f|o] AEE2{(EZ) ZE

ALK
5 HEZP A ZE 1
4 HEZ2| B, XE 1
2 SAE 1, EE 1
(MEH AKSH SAE 2 ZE 1
NEY B

YiopAS

of2f|o] AEEZ{(EZ) ZE HZ

22K
10 HEER A ZE2
7EE2|{B, EE 2

fot
>
[m
°
ol
ro
)
|
MK
Hu

ELIEN

3

HZE

IQNS MEHgiL|Ch
S AR @I
IQNS MEfRL|CE
e Atet 8lE
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InfiniBandE £t SRP &4H

E-Series(SRP over InfiniBand)0| Al Linux 74 X| & <l

Xl 2gs B0 2l 1=
= AE5H0] A F-40[ X A=l =X =elsty

0

A

1. 2 0|SELICt "NetApp A% 2EM IHEEIA E".
2
=

MW

=
7 OI2EZ [SAN SAE]| &Y
U PNt 27| E 2

A w D

|
E
o
=
n

HA|EILICE O] MMoi|lM

1=
o. Fof chall £ A= JIE

2 A
6. Wt 22 =30 FHE 2% M L

—

iy

st Ct

—_

glo

ofid &3

A=l2 MMSHCHS NetApp A=
AR,

0 =
Mol Tt 7|zg Metzt 4 9

XN QA7 HEEX| B

—

g H[H|, NetApp OS B! SAE CHE

JEi[as

ZZEZS YOlo|EgL Tt

S5t XIE= 74 27] HO|X|0f| A HAjAEh 4

E-Series-Linux(SRP over InfiniBand)0l|AX| DHCPE AtE5tH IP =4 -

2| AHo|Mat AEZ|X| 0f2|0] ZHe| Al
Protocol)E AF25t0] IP FAE X3 EfLC.

54

2 o|HUl #0|= 2 2| AH[o|¥at 2F ZHE

TAst2e{™H DHCP(Dynamic Host Configuration

HEE3|(0F)7} Yo, 2t HEE2{ 0= 27He] AE2|X
Lich,
M)2 LIERgLICY,
Z2{(A Y B)o| B2| EE 10] AZSHIAIL.
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DHCP M= 2t ZIEE2(S| ZE 10f| IP FAE LEELICH

@ = HEZ2 S SHLI0IA 22| ZE 22 ARSHK| OHA|R. TE 2= NetApp 7|2 XL}
ArEStE 2 of|2FE|0] USLICE.

OIEi4 012 E2UCII ChA| ALt AE2IX| sfelel THAS 2L} Aol DHOPE 1P
() =22 sgsic ol ZHAE D P FA7 PHE wibx] SHE L Aol 2
S2lotiLt MOl HaIE IO e A5 TiSe Aol SALICT

AE2|X| BE0| 30 O|Liofl DHCP & IP F4&

i

IR % gl AR, C139] 7|2 IP FA7H MFELCE

° ZHEEZ{ A, ZE 1: 169.254.128.101
E8 B, ZE 1: 169.254.128.102
° MEUYl OtA3: 255.255.0.0
{ SIHOM MAC 2 20|52 #2 CHS WES T 2t2|Xtol|A| 2 HEE2{2| ZE 10 Cigt MAC

2| 2
FA %HI%Q |Ct.

HIEQS Ba|xte 2t HEZ2]9| IP FAE &01517| 9J8 MAC 47t HREHL|C 22X E S6f AE2|X]
AAEIY HAESH{H P A7 ZRSHL|C}.

E-Series-Linux(SRP over InfiniBand)0|A| AE ZTE I 2H 1Q ID 2H

InfiniBand-diags 7| X|0ll= 2} InfiniBand(1B) EZE2| GUID(Globally Unique ID)E EA|SH=
HFHO| Zetk|0f JELICH ZetE 7| X[E Sl X[ == OFED/RDMAE AI&3t= CHEES
Linux BiZ 0= InfiniBand-DIAGS If7|X| = E&E|0] JSLICH 47|0l= SAE ®id
O{HE{(HCA)O|| CHSt HEE HEAlSH= HEHO| ZaE|of /JELICH

THA|

1. 2 MX|ELIC} infiniband-diags @Y KIS IH7|X| 22| HHS A23st0] I{F|X|E DHSLICE

2. 'ibstat' HHOE At LE HEHE EHDICL

3. 0f| O|L|A|0JO|E{2S] GUIDE 7|2%tLICt SRP Y IAE.

4

- HBA RE2|E|0|M MESE Y S MEfRlL|C)

4ol ohet MEer 20| of H|=2 Fof| LIZELIL "NetApp &€= 28 IHEEA &

E-Series-Linux(SRP over InfiniBand)0i|A] M2l Z2|X} 7 A

Ir

MEU 22[Xts A|X|LE S AEQ| 2HE|A & S0|0{0F BfLICH S AE H0f| A H&lish=
< Ct= Zxtol| mfaf d-eL

=2od

MEYl 2t2|XHE FdsH7| Mol InfiniBand-diags IN7|XIE A X|5t0] £ S8 GUID(Globally Unique
@ |D) AHO{0F BfLICt ibstat -p & HYH S XHXSAANL TAE ITE GUIDE 2l HEF HAXES
X|H L[ C} InfiniBand-diags IIH9|?(|E “Xl t= 2ol CHet XhMlet LHE2 E EESHAIR.

st
.

Xt
=

A
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1. ME4Yl Z2|XIE AE D E SAEN OpenSM I 7|X|E AX|EHL|CE.

2. ibstat -p BHS AE3t0{ HBA ZEC| GUIDO % GUID1E #&LICH o€ &M Ch3at Z&LICt

# ibstat -p

0x248a070300280a80
0x248a070300a80a81
3. RE D2 NAQ URZ SHH M= AEU 22X} ATZEES WYL

# vim /usr/sbin/subnet-manager.sh

4. Ctg 2 ke e 3t
M £9/2 ABRLICH 12 748 W11 155 & SALICH

#!/bin/bash

opensm -B -g <GUIDO> -p <P0> -f /var/log/opensm-ib0.log
opensm -B -g <GUID1> -p <P1> -f /var/log/opensm-ibl.log

L HHE Arg3ts 39 o

#!/bin/bash

opensm -B -g 0x248a070300a80a80 -p 15 -f /var/log/opensm-ib0.log
opensm -B -g 0x248a070300a80a81 -p 1 -f /var/log/opensm-ibl.log

5. O|50| QI A|AER MH|A QU IHUS MMSILIC subnet-manager. service.

—

# vim /etc/systemd/system/subnet-manager.service
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[Unit]
Description=systemd service unit file for subnet manager

[Service]
Type=forking

ExecStart=/bin/bash /usr/sbin/subnet-manager.sh

[Install]
WantedBy=multi-user.target

7. A AEO| M MH|AS 2EIL|C

# systemctl daemon-reload

(0]
i
MLtk

A3tstn A|ZEL|CE subnet-manager AH|A,

# systemctl enable subnet-manager.service
# systemctl start subnet-manager.service

SMcli€ SANtricity Storage Manager &X|(11.53 0|3}) - Linux(InfiniBandE S¢% SRP)

SANTtricity 2 EQ0] 11.53 O[SIE At83%t= &%, 22| AH[0]40]| SANtricity AE2|X]|
22X AT EQE AXISH0 02|0|E 22| = ASLICE

SANtricity AE2|X| 2t2|XH= F71 22| 2YEE 2/t CLI(Command Line Interface)2t I/10 Z22E Sl S AE 74
HHE AEZ|X] 0{2]|0] ZHEEZZE FA|SH= Host Context AgentS e giL|Cl.
SANtricity 2ZERI0] 11.60 0|48 MBSt B2 C1S EA1S 4 WR7} QISLIC SANtriciy
H O CLI(SMcli)= SANtricity OSO| ZEHE[0] QD’I SANTtricity A|AEl 22|XIE E8f CIREZEE £
@ U&ELICt. SANTtricity System ManagerE Sdll SMcliE CHRZE5H= %*'?:.*Oﬂ CHSH XpMIT LHE2 E
EESHI A2 "SANTtricity System Manager 222 =22 0f|A] CLI(Command Line Interface)
SIES CIRECSHAAIQ"

(D saNtricity £TE0] BT 11.80.19E SAE HEAE O0|HEL Cf 0|4 XIUEIX| BhLIC,

* SANtricity 2 E9|0{ 11.53 O™ HH.

B2IR £ DF ALS} HBS
o

* LS 22 2| & @7 AFZ0| U= SANTtricity Storage Manager S2I0|HEE A[AH:

° RAM *: Java Runtime Engine& 2GB
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o *C|A3 37t *: 5GB

—

° * OS/Ot7|EIN *: X ¥ == 2F M HH 5L of7 &K Al
CIRZ = * oA CHR2 2 E [E-Series SANtricity AE2|X| Z2|XH 72 0|5

Of ZfHofl 3

E ZESI= X|EE 2 HESHIAIL "NetApp A",
O|S&LICt.

O] AN = HIO|E SAEQ LinuxE AF2E o Windowset Linux7t 25 35 22| AH|0|M EE1E0(7| 20|
Windows 2 Linux OS S21E 2 50f| SANtricity A E2|X| 2|XIE HX|st= dHS METL|CL,

£

1. Ol SANtricity 2 EQ|0f 22|AE CIREETLIC "NetApp X[ &". CHREE * HOoj|A CHREE [E-Series

SANtricity AE2|X| 2t2|XH 0|72 0| SELIC}.

2. SANtricity x| ZTZ 1S MEHBHL|C},

Windows

SMIA*.exe &%| T{7|X|2 = 2230 x2S
AlEFetL|Ct

a. SMIA*BIN &X| I{7|X|7t A= CIHEE| =
O|SELICY.

b. temp OF2E X|H0f| 23l Hsto| gle= AR
'ATEMPDIR' H4=5 MATtL|CE. of:
"JATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

=
SMIA *.bin" HHS AlsstL|C}.
d. "/SMIA *BIN' HH0{E Aisto] MX| ZTZOUS

AJEFSICE

3. EX| OFHALS AHESH0] 22| AH|O[M0f| AT EQ0E HX|SL T,

SANtricity System Manager-Linux(SRP over InfiniBand)S AI23t0] AE2|X| 74

AE2|X| HHE S FA5I2{™ SANtricity System ManagerO| Al AX| OPHALS A28 £

UASLICE.

SANitricity A|AB BHa|xts 2t

E2{0] LHZE & 7|2 QB T O] ARIL|CE. AFE A} QIE{TH| O] 20| 2 M| ASH2{H

E
b | _
HetXo|M AEESQ IP FAE 7t2|ZLICH EX| OFHAIS AFSSHH A[AHR ES AR = ASLICH

* oY 2| 2=,

* Ct2 E2t2X F StLt7t TEHEl SANtricity System Manager0ll 2 M| A S| 2|8t 22| AEH|O|MH LT},

SEIESY

Google Chrome
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ol

satex 54 H

Microsoft EdgeE & ZsHIA|L 90
Mozilla Firefox 80
AbI}E| 14

ZH0il CHaH

System ManagerE E7{L} E2t2XE MZ DX|H OtHAZL XSO 2 CHAl AIRE(D, ChZ & _ 7 0|49l =210

x
=

|
1.

3.

4.

gLt

H2tX 0| A 'hitps://<DomainNameOrIPAddress>" URLS I EtL|Ct
IPAddress= AEE|X| HIE HEEZ & StLte| FAQLICE
THE|X| 42 01200l A SANTricity AI*E“ ZA2|XIE HS I HE|Xt AS ME TETEJ| LIERLL|CE st

7|gk A& EE|= 22fXL XF, 2ot 8l BLE{RISf | 7fXI gs 74 6”—I'if OFx|at Ml 7Hel Hetoll=

=
-| —_
=&Y =+ gle Yol ATt ASFLICH admin HE| A= E 4 e b= admin XA SEE AE5I0 ZE Y2 E

HIL %1*'—| Ct 4712] 2Z ALEX} o EH°* XiMet LI &2 SANTtricity System Manager AHEAt
MO AU M HISE = 22t =2EE FZSHAIL.

22X} 2z A 8l L= 2ol B 2E|Xt o] TSt System Manager 2= E QIEot L3 * 2 BH * 2
5

TYE B B8 08, 992C £ 40| g P NN OHHAZE ARELICH

HF DHEALE AF8OHH LhS RS AR

- od
° *SIEQ(HEERH Y E2to|E) &l * — AEZ|X| HiE | HEE2| 8l =202 5 =QItL|Ct. 02|00
O|E2 &etetL|ct.
o *SAE 8l 2 AN =l * — AEZ|X| HfEO| HMATY £ U= SAE U 2F HH RS SeleL|Ct.
o * E LB 2 MX| BiHof| CHoll AEE= E NS fEEILICHL E2 E20|E9| =2|X O L|Ct
o * AN FM * _AEZ|X| HIE0| EX|7t LASHH System ManagerZt At5 LIS £AE 4 QIEE BhLCL,

=
° * AutoSupport &-ds} * — AE2[X| 0{2f|0]2] HEHE XS =2 ZLIEESHL 7|= XY FAM0)| C[AIHX| S
HgLlct.

=52 Otx! MMsIX| 42 AL Storage [Volumes > Create > Volume] M2 0| 55t0] MASHL|C

XEMSE LHE2 SANTtricity A|A R 22|Xte] 220l =SS HESHAL.
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E-Series-Linux(SRP over InfiniBand)0|Al LIS 22 AT EQo M4

AEE[X| HiEol| Ciet Z5 ZEE M3st7| fIoH CHS 22 AZEQ0E 24 = JUSLICL
AlZtst7| Hof

A|AEI0| L3t If7|X|E MX|sof gtL|Ct.

* RHEL(Red Hat) @A E29| AL "rpm -q device-mapper-multipath"S A3sto] I{7|X|7F X[ 2|0 JY =X
2toIgtL|C}.
* SLES SAEQ| Z2 'rpm-q multipath-tools'E At I§7|X| 7} AX|=|0f J=X| klghL|Ct.

23 MIME oF=l EX|5HX| 42 22 23 MH SS UMM MSer tHHE AHESHM AL,

O =te10i| CHaH

215 22 5 oL} SUEE 29 OF 22 ATERI0] AR2X) B0 Ot 52 228 HZE
AmEQ ol AE2|X|of 3t 24 S2|H Z2S LIEHYS Bl A BAIE 29 HFol HZeict E3t ofF 3=
AEERI0|= 14 BHIE 2Ii0|St MO ERAIAS B

Linux & X|0l DM-MP(Device Mapper MultiPath) E2 AFEEL|Ct 7| 2% O Z DM-MP= RHEL % SLESOf| A
HIZASIEIL|CH SAENAN DM-MP 714 QA E SHM3}5I2{H LIS THAIE 2SI L.

CHA|

1. multipath.conf It 0| OFE] MM E|X| of2 AL ‘#touch/etc/multipath.conf HHS MEHEHL|CH
-
o

2. multipath.conf IIY S H|Y T 7|2 C+E 22 ™S ASELICL
3

CHs 22 MH[AE A|ZFELICEH
# systemctl start multipathd
4. uname -r FHEES At H'Ed HHEE HMEFLICL

# uname -r
3.10.0-327.el7.x86_ 64

SAEN E2ES €YY W o] HEE AEELICH

o
i

gMoetL|Ct multipathd 28 Al Gl

systemctl enable multipathd

6. /boot C|HEZ|0| A "initramfs" O|0|X| EE= "initrd" O|O|X|E XHA A BfL|CL.

dracut --force --add multipath
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olE &9, grub2l E< '/boot/grub/menu.lst’0| 1 grub22| Z<2 '/boot/grub2/menu.cfg’ & L|Ct
8. E MBYLICH'SAEE 502 MHYLICH SAET HOIE0] JE=X GEE Holst= 2210 =329
HAULICH 2 SAE RF HF0| oM STt 7L HEE 7|HIQ = SH=X| SQISfL|CE 4THA,

(D) x5 2o weiye 34d 3.0 0/5t2 Agets SASO) ojZE 25| chef HlgtgeteLct,

E-Series-Linux(SRP over InfiniBand)0l|A] multipath.conf I+ M X
multipath.conf It 2 multipath daemon, multipathd2| 74 THAIL|C}.
multipath.conf IFY2 multipathddi| CHSt 7|2 XS +4 HO|SECH M ELICE

(D) saANtricity 2% HiHl 8.30 0142l ZS NetAppS RIBE 7|2 B2 ALSY %S BHBLIC
letc/multipath.conf& HZAS Q7 gi&LICH
SANtricity A|AE! 22| X} - Linux(SRP over InfiniBand)2 A25t0] HER3 HZE 714
T80 InfinibandE S¢t SRP Z2EZ0| AF8E|l= B2 0| MM THAIE UIZHAIL.
AZFSE7| Fof|

Linux 2AEE AEE[X| of2f|ofof] HESHAH MHESt FMS AFE5HK InfiniBand =2t0|H ABS 2 otsliof LTt
o

=]
Ed 232 Linux i Z 0] 2} CHE o= ASLILE E 2ISHA|L "NetApp &2 284 HEA =" EF X[H 8

e SR M0l Ch3t 71 HY MHES HESHIAIR,

THA|
1. OS& OFED/RDMA Ez20|t{ A MX[EL|Ct,

o SLES *
zypper install rdma-core
RHEL *

yum install rdma-core

2. SRP 2 EZ2 ZL3StTE OFED/RDMAE A gL C.

o SLES *
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zypper install srp daemon

RHEL *

yum install srp daemon

3. OFED/RDMA A 1o A 'RP_LOAD=yes'?} 'RP_daemon_enable=yes'S AX$IC}.

RDMA 714 T2 L= ?IX[0f ASLICE

/etc/rdma/rdma.conf

4. OFED/RDMA MH|AE &M3}st T A|ZFEHL|C,
SLES 12.x O| A

o 28 Al InfiniBand 222 ZE5I= 5 A5 Ch3at 20] SHYA| L.

systemctl enable rdma

° InfiniBand 22 SA| EESHHH LSS EMAIL.

systemctl start rdma

5. SRP H|22 EHAIsILICH
* SRP BI20| 28 A| \ZIE| T2 5t2{8 T3S SastLc,

systemctl enable srp daemon

° SRP HI2& FA| A|ZI5t2{H

systemctl start srp daemon

6. SRP 7142 +Hol{of st= L Ot FH 2 Y= Vetc/modprobe.d/IB_SRP.conf& M4E!

options ib srp cmd sg entries=255 allow ext sg=y
indirect sg entries=2048
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a. '/etc/srp_daemon.conf Ot20ll CtE &2 F7HLICE.

a max sect=4096

E-Series-Linux0i| A I}E[M 5! I A[AE! XM (SRP over InfiniBand)

Linux 2AE7H S LUNS M mf A LUNO|| THE[MO[L} I A|ARIO| o2 2 LUNS

HA ——

ArE3tE{H HA LUNS ZEH6HOF gfL|Ch MERM O = | UNO|| IH A|ARS dde o~

Oo=2 ocoo=2 T

* SAE0AM HAME LUNRILICE.

* A8 Jtstt LA SEQLICH A8 7hstt CIATE He{H /devimapper ZC0|AM "Is" BH S A& eL|C

=
o| ZpHofl CHaf
GPT(GUID Partition Table) === MBR(Master Boot Record)2 AtE3t0| CIAIE 7|2 CIAI R x7|5te

A
= T
AL,

ext4 Z2 MY A|AROZ LUNS ZoeiL|CE 28 S8 T2 IM0l|= o] BHAI7F 2R3HX| f&LICt.

(=]

=

1. 'sanlun lun show -p' ¥HS AaHsto] DHLEl C|AT S| SCSI IDE AMELICE

SCSI ID= 32H Atz 33Kt 16T RIS ALICEH AHSAt £t Q1 0| 50| ZAM3t=|H &K O (Device
Mapper)= SCSI ID7t Ot mpathE C|ASIE B gL}
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64

# sanlun lun show -p

E-Series Array: ictml619s01c01-
SRP (60080e50002908b40000000054e£fb9d2)
Volume Name:
Preferred Owner: Controller in Slot B
Current Owner: Controller in Slot B
Mode: RDAC (Active/Active)
UTM LUN: None
LUN: 116
LUN Size:
Product: E-Series
Host Device:
mpathr (360080e50004300ac000007575568851d)
Multipath Policy: round-robin 0
Multipath Provider: Native

host controller controller
path path /dev/ host target
state type node adapter port

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1

- Linux OS &2|A0f Zgtot rof w2t Af IhE| 4 S BhSLCt.

LMo = C|A3 ME|MS AEdh= 2Xh= SCSI ID(0l: =X+ 1 = P3)0i| =IHEILICE.

# parted -a optimal -s -- /dev/mapper/360080e5000321bb8000092b1535f887a
mklabel
gpt mkpart primary ext4 0% 100%

TE| Mofl TF A A M 4BtLICE,

)

-
rr
0%

EH
=

rlo

I A AR MdStH MENGH I A|ARIO)| 2t CHELICE
# mkfs.ext4d /dev/mapper/360080e5000321bb8000092b1535f887al

M IOIE|MS OIRES ZECE MASHL|C}



# mkdir /mnt/extd

o. LIE|MS D2 ERILICH

# mount /dev/mapper/360080e5000321bb8000092b1535f887al /mnt/ext4

E-Series-Linux(SRP over InfiniBand)0l|A] S AEO0|A AE2|X| HNA 20l

EES ArE%H7| [0l =AE0|AM S2E0| HIO|E| S A1 CHA|

1. TAEO|M St 0|49 U S C|AT Q| OFR2E XM= FAFSLICE
2. mUS 2 C|AZ 9| CHE B Z CHA| SARLICEH
3

- "IFF" BES 25t SAME THY S B2a Hlwetct

a2 Ol
= AR OfY O BCiS FAELIC,

E-Series-Linux2| InfiniBand 742 E4f SRPE 7|S&L|Ct

O] H[O]X|9] PDFE d-dot0q Qlaliet Lt LS HIAES ALE
[=1 P
A

o o
MEE S SRPE 7|§¢

I m m [
2 7\

¥ . ™ L
- BHE BN

'S 5t InfiniBand 2E2|X| 14
QI&LICH TZH| XY RAHES A-soH l2{0 o| R 7F TS|},
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() olLiAloIolE GUIDE HelolM ZEEILICH SAE ZE GUIDE Holskn #a S52 xEeict
L4 BAD| HE SAE(O[LIA|Of|0|E]) ZE GUID
gaeUt
1 SAE o Ar el2
3 ALK _oiE AR QIS
4 EU(AEZ|X| 0f2]|0]) oS A Q2 _
2 SAE ZE 10|M IB AKX 12("A"
48)
5 SAE TLE 204 IB AQIK| 22("B"
8E)
g 7
HE 742 2712] O[LIA|0f|0|E EES2t479] EP2I ZE= R EIL|CH
sAE o2 0L 5
() @ srsoz2 9azsze sof 8L
SAEOIEUE &
sAE 08 EALIC
NVMe over InfiniBand &H
E-Series(NVMe over InfiniBand)2| Linux 71 X[ 3! H[ot At HE
KW THA O M= Linux #+40| X[2E=X| &elstn HEER, SAE 8l S NSt
HES{Of SfL|Ct,
Linux 7-40| X|2IE|=x] golgtL|ct
OHEXol RS HESIT| Qo 1% Al2lS MM S NetApp A= 224 BHEEIA E(IMT) 2 AFESI0] T A
40| X| ==X 2elstyA|R
CHA|

1. 2 0| SELICt "NetApp 4= 284 IHEERIA E"
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=
3. HF: ZZEZ [SAN SAE] HHO|M * E-Series SAN SAE * Fof| U= * £t * HES S=IBHL|CL

4. HM Z71 Hs 27| - 2 S2LC

0

244 71 A3 MM0| EAIELICE O] Mo ME HBE= TZEST} 2% A, NetApp OS I SAE [+5
A2 cofoluet 22 70| CH2 J|ES Mee 4 YaLct,

MESh 2-ofl TSt XEMISE LIE 2 RER HO|X| StHEE S2I5t0] X|@E[= 74 27| HO|X|0f| A M| AT 4

=

InfiniBandZ £t NVMe H|3t AFSHS ZESHAA|

to

InfiniBandE S NVMeZE AI25H7| Hof| 2 EZSHUAIR "NetApp 4% 2EM IHEEIA E" XM HEED, SAE
3 53 Ao AFRE HERLCL.

AE2|X| S RHSH S HSE AR

i=o
o
N
kel
s
omn
N
>
[}
o

2 XA K| LIt

Al
* W IZHNMYW =& 48)2 X=X SSLITt.

E-Series-Linux(NVMe over InfiniBand)0|X] DHCPZ AI23%}0] IP T4 A

e AH[0|Mat AEE|X| 02|0] 7te| S4lE F45t2{™ DHCP(Dynamic Host Configuration
Protocol)E At25I0] IP FAE XS EfLIC.

Al&r8t7] o
CHg MBS StolsHIAIR,
+ AER|X| 2| TEQH SUB U0 % U FHE DHCP AHILICH
of steloi| ch
2t AE2|%| of2ilo|olls 174e] HEB2(EHY) Ei 279 HEZ2(01F)7} 0D, 2 HES2(olE 274e] AE2|X]
22| ZEJF UBLICE 2 Be| BEOIE 1P F47F BPELIC
CHg XIA2 £ Jo| HES27} s AE2IX| (0|5 F4)S LIEHLICH

EHA|
1. OF%| AZSIX| 42 < O|GUl 0| =2 22| AH|0|M1t 2t AES2{(A Y B)2| 22| ZE 10 AESIHUAIL.

DHCP ML= 2t AEER|Q| I E 10| IP TAE stobstL|C}

@ T HEEZ ZSHLI0IA 22| ZE 22 AFRSHK| OMMA|Q. ZE 2= NetApp 7|& X1}
MESIEE o2 0] QJELILCE
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O|Cf 4l #|0| 22 Ea[$Ct7} Ch| AL AEalx| ufe] HES T} HY DHCPE IP
() =42 sigsict ol ZAAE D P FA71 PHE Wbk 2HELC Hol2S
Sajst{Lt Hiel HelS 2T 7 2 ot 20| BaLIk

(Mg = A=

AE2|X| BIEO0| 30 O|L{ofl DHCP &Y IP FAE 7HME 5= 8ls 3%, t329l 712 IP FA7t 2FELU L

°c AEEZB A, ZE 1: 169.254.128.101
c HEZ2 B, ZE 1: 169.254.128.102
o MEUl 0tA3: 255.255.0.0

HEE2 SIHM MAC T4 20|52 2 CI2 WESZ 2A2|Xtol|A| 2f HEE2{S| ZLE 10| CHet MAC
28 HSELICL

RN

HEHI H2[X= 2t AEERQ] IP FAE 2QI5H7| 218 MAC FA47F 2Rl HEtRKE o AE2[X|
AR HESHAH |P FATF HRBL|CH

SMcli€ SANTtricity Storage Manager(11.53 0|5}) X[ - Linux(NVMe over InfiniBand)

SANTtricity 2 E{0] 11.53 O[SIE At83%t= B, 22| AH[0]40]| SANtricity AE2|X]|
22X AZEQE HXI5HH 00| & 2t2|e = ASLICL.

SANtricity AE2|X| #2|Xts 37t 22| ZY 2 2I$t CLI(Command Line Interface)2t /10 ZZ2E Eoff SAE 714
HHE AEZ|X| 0{2]|0] HEEZZE FA|SH= Host Context AgentS ZeFgiL|Cl.

SANtricity 2L E|0{ 11.60 0| &2 AESt= B2 L3 HHAHIE 3 It gl&LICH SANTtricity

HOot CLI(SMcli)= SANtricity OSOfl Z&HE|0f Q2 SANtricity A|AE ZE2|XHE Solj CHREEY
@ UAELIC}. SANTtricity System ManagerS 3l SMcliE CH2ZE5H= S0l thet XtAet LIE2 £

E XS AL "SANtricity System Manager 222! =2 20X CLI(Command Line Interface)
S22 CIRZESHAIR"

() SANricity AmERI0f B 11.60.158E SAE HEHAE O|HES © 014 X=X QALICE

SANTtricity Storage Manager 22t0|HEE A|AH:
° RAM *: Java Runtime Engine& 2GB
o *C|A3 37t *: 5GB
° * OS/OF7|EIX *: K|l == 2F N HH 2l oF7 |’ E ZH-Sh= XH2 S HESHIAIL "NetApp X"
CHRZ = * Hoj|A CHR2 2 E [E-Series SANtricity AE2|X| Z2|XH 0|72 0| SEL|CH.
0| Ztedof| chaH

| =t
0| A0 M= H|0|E] SAEN LinuxZ AT I Windows®2t Linux?t 25 ZE 2t2| AE|0|M Z2HE0|7]| W20
Windows %! Linux OS Z21E 2 50| SANtricity AE2|X| 2I2|XIE MX|St= WHHS MHBHL|CT,
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|

1. 0l SANtricity 2ZEQ|0f Z2|AE CH2EEYLICH "NetApp X" CHREE * Bo|M CHREE [E-Series
SANTtricity 2E2|X| 2t2|X] H|F2Z 0| SgLICt.

2. SANtricity %] T2 AlSHSHL|C}.

Windows 2l=A
SMIA*.exe BX| I{7|X| & F H S5t &% a. SMIA*BIN 2X| Ii7|X|7t A= CIHEE|=
AlZfetLct. O|SELICY.

b. temp OH2E X|Foj| &4 #sH0| gl= 22
'ATEMPDIR' H~E A& efL|Ct. o
"IATEMPDIR=/root./SMIA-LINUXX64-

11.25.0A00.0002.BIN"

C. mhof chigh & eSS F 045t E "chmod + x
SMIA *.bin" &

e
d. '/SMIA *BIN' HH0{E Alslisto] MX| ZZ 34
A|ZFSHCE

o

3. MX| OFYALE ALE3H0] 22| AE|0| Mol AXEL0E MX|&fL(Ch

SANtricity System Manager-Linux(NVMe over InfiniBand)S AtE35t0 AE2|X| 714

AE2|X| HHE S FA5I2{™ SANTtricity System ManagerO| A AX| OPHAIS A28 £
USLICE

SANtricity Al A" 22|Xt= 2 ZHEZ2{0| LHEE 3 7[8F QIE{H| O] ALICH AFEX} QIE{H| O] A0f M| ASHAH

E
2t HE
HetMo|M HESE{Q| IP FAE 7t2|ZLICH EX| OFEALS AFESHH A|A” LES AR 5= JASLICH

* O ef 2.

* CI2 HEtRX F StLt7t EEHEl SANtricity System ManagerOfl HA|A S| ${$E 22| AE|0]MQIL|C},

CEES x4 HH
Google Chrome 89
Microsoft EdgeE XA 90
Mozilla Firefox 80
A2 14

Of ZfHofl 3
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System ManagerE E7{L} E2t2XE M2 DX|H OtHAZL XSO 2 CHAl AIRE|D, CHZ & _ 7H 0] &9l =210

Z 9l 28 180| ARIE/X YBLIC
* YXE YIRET} gL,

© 20| YK BASLIC.

ChA|
1. H2}2X 0| A 'https://<DomainNameOr|lPAddress>" URLS &l&{gtL|Ct

IPAddress= AE2|X| BIE HEE2] & StLto| FALICEH

TAE|X] o2 of2|0]ofl A SANTtricity AI*E“ 2EXE X2 EH 22X 2= ’Sxo* TEITEJ}LIEFHLICE g

7|4t M| A ha|= Ra|xh, X|9, ot 9 BLEEI9| 1| 7tX FL|CE UPXIE‘* Al 7Hel o=

FEY =+ gl Ao 2Tt JELICE admin Q| 2= = admln X ZHE MBI RE YT E
22 SANTtricity System Manager AF2Xt

HLI
E.“_
rot 19
ot
mjo
—Ll
[[oF
=

HEY = UASFLICE 4742 22 ALEX o I1H°F KtAMlet b
B H O] 20N RISk = 222 =SS HESHIAL.

rIJi
o
o

2. pE[x 2z A U 2z &l "Eof 22|XF Aol chet System Manager @2 E 30 O3 * 2=
|5

° *SIEYOf(HEER] 8 E2to|E) 2ol — AE2|X| BiE 2| ZIEE2] 5! E210|E & 2elgtL|Tt. 012|0]of

=]
°*DAESI2Y M el r — AER|X| BiEO| HM AT = Q= SAE Bl 2 M| RYS =HlEL|CH
o E R —WE HX| Yol ool Y= 2 FYE +EYLLE 22 EBfo|E9 =2[H
Z0 7Y *—2E2|X| BiEo| ZH|7t LASHH System Manager?t XS LS £4E £ UAEF gfLCh

° * AutoSupport g-ds} * — AE2[X| 02f|0]2] HEHE XS = ZLIE S 7|= XY M0 C[AIHX| S
HLlct

4. 288 Otz MMo}X| t2 AL Storage [Volumes > Create > Volume] 72 0|55t MM EHL|CE,

XiMlet LH 82 SANtricity A|AE! 2t2|Xte] 2212l =2 S FISHMAIL.

E-Series-Linux(NVMe over InfiniBand)O|A] SAE ZE S 28 1R ID 2H

InfiniBand-diags 7| X|0f|= Zf InfiniBand(IB) ZE 2| GUID(Globally Unique ID)E EA|St=
HHO| k(0] JELICt ZetEl 7| X[E Sl X[ == OFED/RDMAE AIE3t= CHE 29
Linux HiZO0ll= InfiniBand-DIAGS IH7|X| = Zgt=[0 JELICE 7|0l SAE *d
O{HE{(HCA)0I CHet MEE HAISH= HO0| 2|0 JA&L|Ct.

1. £ BX|gLICt infiniband-diags 2 MA2| H7|X| 22| BHEE AFESH 7| X|E ZHELICH

2. 'ibstat' HHO{E M0 ZE HHE E2ABHCL
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3. 0| O|L|A[0f|O]E{2] GUIDE ZISRILICE SRP %2 AIE.
4. HBA REE[E[0|lM HHEst HFS HEBILICH

[ B =

7ol chet MAEe 4F0[ o M2 2oj| LFEELIC "NetApp = 28 IIEZA 2

E-Series-Linux(NVMe over InfiniBand)0ll A MEUl 2t2|X} 7o

MEU 22[Xts AL S AEQ| 2HF|M & SO0|0{0F BLICE S AE Hof| M st
< Ct= Zxtof| mfaf d-eL

rr

MLl 22| xS 74467] Hojl InfiniBand-diags TH| XIS A/5t0] £ £8 GUID(Globally Unique
@ ID)E &0{Of 2LICt ibstat -p Y. 2 HXSIMAL SAE ILE GUI

DE &elstn HE MFE
X|HgtL|Ct InfiniBand-diags IH7|X| 2 MIloH: HFEH Ol CHS KFM|SH LIRS = RFEBIAIAIQ.
oHA|
1. 84l 22[XtE dele B E SAEO OpenSM Ii7|X|E A X|gHL|C,
2. 'ibstat -p' BHS AFESI0{ HCA ZEQ| GUIDO % GUID12 #&LICL O|E &M ChSot Z&LCh

# ibstat -p

0x248a070300280a80
0x248a070300a80a81
3. REl T2 HAQ U2 ohH ML= AEUl 22X} ATZEES WYL

# vim /usr/sbin/subnet-manager.sh

4. CH2 A2 FIILICH 2EA0M 22 2tS 2 tHMELICH cuipo X GuInl. & po X P10IM MEL ZH2|X}
M =25 AELLICE 12 71 $1 15= 7t & UCL

#!/bin/bash

opensm -B -g <GUIDO> -p <P0> -f /var/log/opensm-ib0.log
opensm -B -g <GUID1> -p <P1> -f /var/log/opensm-ibl.log

2 RIS ArEdts B2 of:

#!/bin/bash

opensm -B -g 0x248a070300a80a80 -p 15 -f /var/log/opensm-ib0.log
opensm -B -g 0x248a070300a80a81 -p 1 -f /var/log/opensm-ibl.log

5. O|E0| QI A|AR MH|A R4l IHUS MMEILIC subnet-manager.service.
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# vim /etc/systemd/system/subnet-manager.service

[Unit]
Description=systemd service unit file for subnet manager

[Service]
Type=forking

ExecStart=/bin/bash /usr/sbin/subnet-manager.sh

[Install]
WantedBy=multi-user.target

7. A AHIO| M MH|AS 2L

# systemctl daemon-reload

(0¢]
i
fliok

Aotk A|RYLICH subnet-manager A{H[A,

# systemctl enable subnet-manager.service
# systemctl start subnet-manager.service

E-Series-Linux A EN| A InfiniBandS £ NVMe O|L|A|0f|O|E{E A& TtL|C}

InfiniBand 2tZ0{|A] NVMe O|L|A|H|O|E{E 7452 ™ InfiniBand, NVMe-CLI ! RDMA
Y7\ X| MX| & 1A O[L|A|O|O|E] IP A M SAEO| NVMe-oF AlZ A& 50|
ZotEIL|CE

A|Z5E7] Hof|

%Al =2 RHEL 8, RHEL 9, RHEL 10, SLES 12, SLES 15 EE= SLES 16 AMH|A T 2 H|KE A S0[|0{0f
YLICH EMIR "NetApp &= 284 HHEEA =" 2|4 27 Aleh TH| S22 E3{H U323 XML

tHA|

1. RDMA, NVMe-CLI ¥ InfiniBand I§7|X| £ M X|gtL|C}.

SLES 12, SLES 15 -E= SLES 16

# zypper install infiniband-diags
# zypper install rdma-core
# zypper install nvme-cli

72


https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix

RHEL 8, RHEL 9 == RHEL 10

# yum install infiniband-diags
# yum install rdma-core

# yum install nvme-cli

2. RHEL 8 & RHEL 99| 22 WESQ3 AIZEE MAIFLICE

RHEL 8 *

# yum install network-scripts

RHEL 9 *

# yum install NetworkManager-initscripts-updown

3. ZAEE AEZX|0] 5t= O MBE= TAE NQNS 7HMFZLICH

# cat /etc/nvme/hostngn

4. = |B ZE 237} &5 FQIX|, State=Active QIX| EHQIEHL|C},

# ibstat
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CA 'mlx4 O°'
CA type: MT4099
Number of ports: 2
Firmware version: 2.40.7000
Hardware version: 1
Node GUID: 0x0002c90300317850
System image GUID: 0x0002c90300317853

Port 1:
State: Active
Physical state: LinkUp
Rate: 40
Base 1lid: 4
IMC: O
SM 1id: 4
Capability mask: 0x0259486a
Port GUID: 0x0002c90300317851
Link layer: InfiniBand

Port 2:

State: Active

Physical state: LinkUp

Rate: 56

Base 1lid: 5

LMC: O

SM 1id: 4

Capability mask: 0x0259486a
Port GUID: 0x0002c90300317852
Link layer: InfiniBand

5. 1B ZENA IPv4 IP TAE MATHL|CY,

74

° SLES 12 EE= SLES 15 *

LIS LI Q2 /etc/sysconfig/network/ifcfg-ib0 IS MM stL|CH.

BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='10.10.10.100/24"
IPOIB MODE='connected'
MTU="'65520"

NAME=

NETWORK=

REMOTE TPADDR=
STARTMODE="auto"'



13 CE /etc/sysconfiginetwork/ifcfg-ib1 IHU S AMASHL|CE.

BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='11.11.11.100/24"
IPOIB MODE='connected'
MTU="'65520"

NAME=

NETWORK=

REMOTE TPADDR=
STARTMODE="auto'

RHEL 8 *

CtS LI 2 2 /etc/sysconfiginetwork-scripts/ifcfg-ib0 IH

CONNECTED MODE=no
TYPE=InfiniBand

PROXY METHOD=none
BROWSER ONLY=no
BOOTPROTO=static
IPADDR='10.10.10.100/24"
DEFROUTE=no
IPV4=FAILURE FATAL=yes
IPV6INIT=no

NAME=1ibO0

ONBOOT=yes

3 CHE Jetc/sysconfiginetwork-scripts/ifcfg-ib1 IHY S A At

CONNECTED MODE=no
TYPE=InfiniBand

PROXY METHOD=none
BROWSER ONLY=no
BOOTPROTO=static
IPADDR="11.11.11.100/24"
DEFROUTE=no
IPV4=FAILURE FATAL=yes
IPVG6INIT=no

NAME=ibl

ONBOOT=yes

RHEL 9, RHEL 10 E£= SLES 16



76

E MEBELICt nmtui EFE AFESI] HES
/etc/NetworkManager/system-connections/ib0.nmconnection O =7t= LSS M

[connection]
id=ib0
uuid=<unique uuid>
type=infiniband
interface-name=ib0

[infiniband]
mtu=4200

[ipv4]

address1=10.10.10.100/24

method=manual
[ipv6]
addr-gen-mode=default

method=auto

[proxy]

S ShA]
=52

&}stn MESHL|CH e

Of| 7| mhd fL|ct

M
(<X

gfLCt,

CtE2 ol x| ]Ifoal?:’ LIC} /etc/NetworkManager/system-connections/ibl.nmconnection O]

E‘_rL:: Ct2s ddgct

[connection]
id=ibl
uuid=<unique uuid>
type=infiniband
interface-name=ibl

[infiniband]
mtu=4200

[ipv4]
address1=11.11.11.100/24"
method=manual

[ipv6]
addr-gen-mode=default

method=auto

[proxy]



6. "IB" QIE{H|0| A S E-dotEtLICt.

# ifup ib0
# ifup ibl

7. of2f|o|of] HESH= O AFEE IP FAE efRISLIC}. b0t ib1 2500 CH3l O] HHS HASLICE

# ip addr show ibO0
# ip addr show ibl

otzH ofloflAQF Zt0] ib0Q| IP A= 10.10.255Q!L|C}.

10: ibO0: <BROADCAST,MULTICAST, UP, LOWER UP> mtu 65520 gdisc pfifo_fast
state UP group default glen 256
link/infiniband
80:00:02:08:fe:80:00:00:00:00:00:00:00:02:c9:03:00:31:78:51 brd
00:ff:ff:££:££:12:40:1b:£f£:££:00:00:00:00:00:00:ff:ff:£ff:£ff
inet 10.10.10.255 brd 10.10.10.255 scope global ibO0
valid 1ft forever preferred 1ft forever
inet6 fe80::202:c903:31:7851/64 scope link
valid 1ft forever preferred 1ft forever

otzl ool A2}t 20| ib19] IP =AE 11.11.11.255Q]L|C}.

10: ibl: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 65520 gdisc pfifo fast
state UP group default glen 256
link/infiniband
80:00:02:08:fe:80:00:00:00:00:00:00:00:02:c9:03:00:31:78:51 brd
00:ff:ff:£f£:£f£:12:40:1b:£f£f:££:00:00:00:00:00:00:ff:ff:ff:£ff
inet 11.11.11.255 brd 11.11.11.255 scope global ib0
valid 1ft forever preferred 1ft forever
inet6 fe80::202:c903:31:7851/64 scope link
valid 1ft forever preferred 1ft forever

8. IAE|M NVMe-oF AES HHEELICE /etc/modules Ol A CHS MU S MM BILICE load.d / S(E) ZESIEH
nvme_rdma HE ZES AE5IL MR 20| HE 20| g4 AN U=K| =elet|ct.

# cat /etc/modules-load.d/nvme rdma.conf

nvme rdma
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£ 2IStLICl nvme _rdma HE 2=0| EEE|}USL|CH OHS B S AdefL|Ct

# lsmod | grep nvme

nvme rdma 36864 0

nvme fabrics 24576 1 nvme rdma

nvme core 114688 5 nvme rdma,nvme fabrics
rdma_cm 114688 7

rpcrdma, ib srpt,ib srp,nvme rdma,ib iser,ib isert, rdma ucm
ib core 393216 15

rdma cm, ib ipoib, rpcrdma, ib_ srpt, ib srp,nvme rdma,iw cm,ib iser,ib umad,
ib_isert,rdma ucm,ib uverbs,mlx5 ib,gedr,ib cm
£10 pi 16384 2 sd mod,nvme core

E-Series-Linux0|A] InfiniBand ¥ Z2 S| AEZ|X| 0{2|0] NVMeE A TfL|Ct

ZAEZE2{0] InfiniBand ZEE S%F NVMeZI ZeHEl 22 SANtricity A|AH! 2H2|XHE AHESH0]
2 EEO| P 45 PAY  YaLICH
Ch

1. System Manager QIE{H[O| A0 A * Hardware *

=
=
2. Jz2fizlo| S2to|Et HAEH * 2 SIH HA| * S S2lelL|ch

=—

J2imof A0 =2to|E T AEZ2{ 7t HAIELICY

3. Mt NVMe over InfiniBand ZEJ} Q= HEE2E S2IghLC}.

gl

[m
M

2o &0l 3= |77 LIEHEf LT
4. Configure NVMe over InfiniBand ports * & MEigIL|Ct,

@ Configure NVMe over InfiniBand ports &M System Manager?t Z1IEE2{0| Al NVMe over
InfiniBand ZEE ZX|g 202t EAELICH.

InfiniBand ZEE

ofm

2 NVMe 71 * CH=t & Xp7F EELIC.

6. 1M * 2 S2IgL|Ct
7. At2E CHE HIC ZE0f| CHal| 5-65HAE BtSBfL|Ct.

E-Series-Linux(NVMe over InfiniBand)0l| A S AEO0|A AER|X| ZHAM 51 HA

SANtricity System ManagerOilAl 2t SAEE Ho|sl7| Mol| SAEO|A EF HEES ZEE
Mt CHZ NVMe HZE S MEH{of gLt

A
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1. CHS HE S AH8ste] ZE Z 20| CHH NVMe-oF EtZUQ| A8 7ttt MEAIARIS Z{AMBIL|C,
nvme discover -t rdma -a target ip address

O] A0l target_ip_address= target ZEQ| IP FAILICE,

(D) "NVMe 24 S SAE iAo EARI0] 59| AlAHS| DE HES2 HES ZMBLIC

# nvme discover -t rdma -a 10.10.10.200
Discovery Log Number of Records 2, Generation counter O

trtype: rdma

adrfam: ipvé

subtype: nvme subsystem
treq: not specified
portid: O

trsvecid: 4420

subngn: ngn.1992-08.com.netapp:5700.600a098000a£41580000000058ed54be
traddr: 10.10.10.200
rdma prtype: infiniband
rdma gptype: connected
rdma cms: rdma-cm
rdma pkey: 0x0000

trtype: rdma

adrfam: ipvi4

subtype: nvme subsystem
treq: not specified
portid: 1

trsvcid: 4420

subngn: ngn.1992-08.com.netapp:5700.600a098000af41580000000058ed54be
traddr: 11.11.11.100
rdma prtype: infiniband
rdma gptype: connected
rdma cms: rdma-cm
rdma pkey: 0x0000

2. C}2 S HZ0|E 1572 g gLich

= =

3. "NVMe connect -t RDMA -n discovered_sub_nqn -a target_ip_address -Q queue_depth_setting -I
controller_loss_timeout_period" BHS ALE5I0{ X tHilj Z =01 HMEl op A[AROf| HAZL|Ct

@ Qo] HHL HHEl Sof|E RX|=|X| %&LICEH NVMe HZAS 1AL | QoM = HEE =
NVMe connect B & AlSHs{OF $IC}.



80

NVMe HZ2 AAE TR = EER | AT 7|2 St R X=X 5Lt
of = Gl gAE ZEof oigt HA0| - K| AASLICE

ZE Ho 2 X|FYotH HE0| dufelL|ct. 7|2 ZEE= AA o] 2

HE 7|8 20| HH 2 1024 RILICt CFS oi|xI2E Z0] "-Q 1024' BHEE M S AHE5I0 1289
|E MK ; 10242 xHx-I 0|ol-|_| [|-

Mgt AlZHZE)2 602(3600X)ULICH CHS |2t 20| -1 3600" HHEZE
M2l 600X S 3600X 2 M™|tL|Ct

© 0 0 0 G
o
()]
ol
H mlo
_);
ol
_o'l
2

# nvme connect -t rdma -a 10.10.10.200 -n ngn.1992-
08.com.netapp:5700.600a098000af41580000000058ed54be -Q 1024 -1 3600

E MEYLIC nvme 1list-subsys BES AFRSI0] dAxf HZE NVMe A S22 FAILICE

& Z20iM HAE Shel A= AZRLICH

# nvme connect -t rdma -a 11.11.11.100 -n ngn.1992-
08.com.netapp:5700.600a098000a£41580000000058ed54be -Q 1024 -1 3600

Linux 'Isblk' ! 'grep' BES AE3t0| 2t S5 CIHIO| A0 CHSE F7F HEE HA|RLICE

# 1lsblk | grep nvme

nvmeOnl 259:0 0 5G 0 disk
nvmelnl 259:0 0 5G 0 disk

SIx) HEE NVMe EX[o] M 2E2 E2{H "NVMe list" HHE AF2SIAA| 2. OF2f 0|0l A= nvmeOn1,
nvmeOn1JL|C}.

# nvme list

Node SN Model Namespace
/dev/nvmeOnl 021648023161 NetApp E-Series

/dev/nvmelnl 021648023161 NetApp E-Series



Usage Format FW Rev

5.37 GB /5.37 GB 512 B + 0 B 084 2XXXX
5.37 GB /5.37 GB 512 B + 0 B 0842XXXX

SANtricity System Manager-Linux(NVMe over InfiniBand)S A2510] SAE MM

SANtricity A|AR! 22[XIE A5 AEE|X| HiEO| HIO|HE M&dt= S AEE Ho|gL|Ct

SAE Fol= AEC X B AEE 2 AES e F= A S SHL0|H EF0] thet /0
HMNAE 5{85t= o 2Rt A & SHLtLICE.

CHaH

O-I
H
ES Folg uf o2 XIE S G50l FHAIL.

of %
A

* Mt & ¢ FR0ll= 0| Yol 45Xl skt
* 0|52 Z0|= 30AtE =utE == YUSLICt

1. AE2|X| [SAE] RS ML

2. MENU: Create [Host] £ Z2!8tL|Ct.
Create Host CHS} & X7t LIEFEL|CE.

3. HQof met S AE dFS MEfpiLCt.

RS a4
M= M ZAEQ| 0|52 Y=Lt
SAE 2 MH fAYULICH EELR S50|M OIS M & SHLE MENRILICE
* SANtricity 11.60 O|&& * Linux *
* * Linux DM-MP(HZ 3.10 0|4} * - SANtricity
11.60 O] HZ
SAE QIE{H0|A RYRILICE AEY SAE QIEIO|A RHES MEASIL|CE
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23 EE
sAE ZE Ce 3 oiLtE L,

* *1/0 QE{mo|A * £ MH

o=

ot
r
~

SAE EEJI 20005t A2 220 SAE ZE
AEXE MEfE = ASLICE o] YYo| HFE =
Y YLICE

SAE EEJL 2I0ISHA B2 3L SAEOA

letc/NVMe/hostngn2 E 10 hostngn A8 XIS
XHO} SAE X o|of GIZBHLICY.

SAE TE ASRIZ AZ02 Q2| L}
/etc/NVMe/hostngn IH (Bt EHO|| SHLHAOfA] *
SAE XELER SA/E0HE 7S = JASLICL

SAES} SIHSIBT 3 HOj BLt| SAE HE
AIXLE Z7FSHOF SfX|Dt SAE S HAE
AJIRIE 24 MeElst 4 LT 2f At -
SAE EE T EAFL 2R3 32 o
QU= * X * B MEolo] AERLES A2 £
QlaLict

2

SAEJ H3HOoZ MME|H SANTtricity System Manager= SAEO| Ciof AHE 2t SAE TEQ Chgh 7|2
0|52 MdgfL|ct.

7|2 EE2 "<Hostname_Port Number>"QIL|L}. 6| S S0{, 2AE IPTO| ol Y& & i ZEO| 7|2 EE2
IPT_1QJLICE.

SANtricity System Manager-Linux(NVMe over InfiniBand)S A3l 28 &

10 H0| MBE + QTS SAE F SAE S2AEN] BEUALOIA)S BE0}
112

SILIC} O] B SAE = SAE S2AH0| AZ2|X HIH) SILt 0[Ate| LI AL|O| A
et oM A HEHE HOjgILITE
o] ol che
2ES YUY 0 O3 XA S Aol FHAR
* 3 HOj OHLIS| SAE i SAE AT 2ES BYY > AUBLICH
- g 282 AE2|X| B HESR Zhol| 3RELC
" TAE [ SAE SAE0M 2B HN|ASHE O SYT HYATHO|A IDNSID)S F H ALSE 2
YELICH 123 NSIDS AHB3HOF BHLICh.
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* BE 50| ZEELIL
* 2E0| O|0| C}2 SAE = SAE S2{AEO0| &[0 UESLICH

° _ﬁ__‘é‘_'éj SAE EEE§ %E'IAE'Ijl' HM:IL—“:I'
c OE 2 gU0| HoE[ASLICE.
Sete|X| g2 R E 50| HA|E|X|2H DA(Data Assurance)=S AF2SILE AF2SHX| ke SAEQ| 7|52 L2t

* DAX[E 2AEQ| R DAAE = DAAE ¢t et 258 MEE = JSLICL
* DAE M8 + gl=E 22E9) 75‘—?— DAE ME8Y =+ U= =ES MUHSIH S AE0 2&S EEot7| T
AARIOM ZtS2 = 2F2| DAS diHMISHOF otCh= B 107t HA|EL|CE

£
1. AE2|X| [SAE] &S MeBiL|Ct
2. 2ES UYY TAE Tt SAE Z2AEES M OIS * 25 S 2 2B
St 4 s BE 250| LIFE st 4K} LIEIHLICHL S8 282 €7 #2 4+ JEE RS 28 ML

* Filter * (ZE] *) AXI0]| §I3H= =g Qa4 UHLICH

MEHSHALE E HE| S0 M 2hel2ts MESH 2= 2§23 R

21
ZBO|L 2ES S AE = 22AE S2AHN dSHLZ gt = A|AH2 LE HYS +ARLIC

* 2YE 2E2 UE2Z A8 7tse NSIDE 2ELIL S AEE= NSIDE AFE5to] 2800 M AR

HE 28 0|80| 22E0 HEE =25 S =0 LIEFHLICH
E-Series-Linux(NVMe over InfiniBand)O|A| SAEQ| EAlZE 25 EA|

= & USLICE o] E71= NVMe-CLI

SMdevices E2 A2 SAE| X EAlEl =5
2= Q&L

I{7|X|2] LEO|H 'NVMe list' B CHAl AFRE 4=

AN

> mjo

E-Series 2&0| it 2 NVMe ZZ20] CHot MEE H2{H 'NVMe NetApp SMdevices[-o<format>] HHS

AEIHAIR. £ '<format>'2(2) & (-07t AFEE[X| §i= B2 7|24)), @ = json0| E = ASLIC
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# nvme netapp smdevices

/dev/nvmelnl, Array Name ICTM0706SYS04,
ID 000015bd5903df4a00a0980000af4462,
2.15GB

/dev/nvmeln2, Array Name ICTM0706SYS04,
ID 000015c05903e24000a0980000af4462,
2.15GB

/dev/nvmeln3, Array Name ICTM0706SYS04,
ID 00001bb0593246£400a0980000afd462,
2.15GB

/dev/nvmelnd4, Array Name ICTM0706SYS04,
ID 00001696593b424b00a0980000af4112,
2.15GB

/dev/nvme2nl, Array Name ICTM0706SYS04,
ID 000015bd5903df4a00a0980000af4462,
2.15GB

/dev/nvme2n2, Array Name ICTM0706SYS04,
ID 000015c05903e24000a0980000af4462,
2.15GB

/dev/nvme2n3, Array Name ICTM0706SYS04,
ID 00001bb0593a46£400a0980000afd462,
2.15GB

/dev/nvme2n4, Array Name ICTM0706SYS04,
ID 00001696593b424b00a0980000af4112,
2.15GB

E-Series-Linux(NVMe over InfiniBand)Of| A SAEOA HAULQH N

AE2[X| Hi R tiet &=
UASLICE.

AlZfoto] FHof

A AEl0l| ot 1i7|X|E ZX[SHOF 2L|Ct.
* RHEL(Red Hat) @A EQ| A2 "rpm -q device-mapper-multipath"E

StoISfL|C}

* SLES SAEQ| AL 'rpm-q multipath-tools'S A3st0] IH7|X|7F AX|=| JL=X]|

@ S HZSHIAIR "NetApp &= 28H IIEEA &S
227t gHi2A MSHR 28 + Y002 W A|0[ETt HxIY
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Volume Name NVMe?2,

Controller A, Access State

Volume Name NVMe3,

Controller A, Access State

Volume Name NVMed,
Controller A, Access State

Volume Name NVMe6,
Controller A, Access State

Volume Name NVMe?2,
Controller B, Access State

Volume Name NVMe3,
Controller B, Access State

Volume Name NVMed,
Controller B, Access State

Volume Name NVMe6,
Controller B, Access State

B2E FM357| fIs @ AE0 M ZHoH =XIE

St
=]

NSID

NSID

NSID

NSID

NSID

NSID

NSID

NSID

AlS
=30

oIt

SIS

1,

unknown,

Volume

2,

unknown,

Volume

4,

unknown,

Volume

6,

unknown,

Volume

1, Volume

unknown,

2,

unknown,

Volume

4,

unknown,

Volume

6,

unknown,

Volume

[=13
o=

%1 M

AlSHSIO] THF | X| 7} M| E|of QX

LES EE= RHELS| GA HHEO|| A Ct=S

=X ghelgfLot.

A
M


https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix

SLES 12 use Device Mapper Multipath (DMMP) for multipathing when using
NVMe over Infiniband. RHEL 8, RHEL 9, RHEL 10, SLES 15 and SLES 16 use a
built-in Native NVMe Failover. Depending on which OS you are running,
some additional configuration of multipath is required to get it running

properly.

SLES 120{A] DMMP(Device Mapper Multipath) Z A%t

712822 DM-MP= SLESOl| M H|gd3te|0] JSLICH SAEOM DM-MP 74 QA E SM9SHH O3 HAE
SIZSIM| L.

oA
1. C+2 of[of] EAIE! CHZ NVMe E-Series HX| &= /etc/multipath.conf It 2| devices MO F7HEHL|CE,

devices {
device {
vendor "NVME"
product "NetApp E-Series*"
path grouping policy group by prio
failback immediate
no path retry 30

2. NAR HEA] AZE| =2 'multipid' S FAELICH

# systemctl enable multipathd

w
rot

M A0 AUX| o H "HE|HO| =S AlZEiL|CH.

= C— L—

# systemctl start multipathd

4. "HE|HO|=' HENE =telsto]

=

e

o HE{0| M FIX| =helgtL|Ct.

# systemctl status multipathd
7|2 NVMe Ct& ZZE AI2310] RHEL 8 &H

7|2 NVMe Multipathing2 RHEL 80{|lA 7| 2H 2 = H|2d3t=|0] A2 Of2H HHAIE AHE3t0] 2 s}sl{of BfL|Ct.

1. 7|2 NVMe CtE Z2E #H7| 25 'modprobe’ &2 AN BtL|C}.
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# echo "options nvme core multipath=y" >> /etc/modprobe.d/50-

nvme core.conf

2. MZ2 'modprobe' ItZ}0|E{ 2 initramfsS CHA| BHELICEH

# dracut -f

3. MHE THEE5I0] 7|2 NVMe B2 CHESHF 2ot MEf2 Metetu|ct.

# reboot

4. TAEE BEISH S J|2 NVMe 22 L7t 2ot QeX| 2elgfLct.

# cat /sys/module/nvme core/parameters/multipath

. HY £30| NQl 2 7|2 NVMe Multipathing2 | 5| H|ZHMSHE|0] QELILCE
b. e £340| YOI 22 7|2 NVMe CHEE 2 7| 50| Motz AT ZE NVMe ZX[0f|A O] 7|52 AL2E
ZielL|ct
A Hd

@ SLES 15, SLES 16, RHEL 9 5! RHEL 102| Z<2 UY|O|E|E NVMe HE|IfAO| 7|2XMOo 2
M| YOO 2 FIH LMO0| LRSHK| &L Tt

E-Series-Linux(NVMe over InfiniBand)Of| A 74 & X| EFZI0) CHSE NVMe 2§ HA|A

Mg & 0s 8 =ty = Chsst o et ClHoA Erzlof ciet IE3 S #48E +

= — _I
'ﬁ'—lﬁf

SLES 129 % I/O= Linux 2AE0| ofdh 7het X[ e 2 MEELICH DM-MP= 0|21 7t T4t 7]=0]
Ee= =2H ﬂEE e[tk

7te CiHio|A = UEH

EpgiLIcH

=[] CHO|A FZTt Ot DM-MPO|M -t 7H4 CHto| A0l 2t &S Asliof LI =2(X Z20] Chet
UEHE dASt= 22 DM-MP7 L2t O|HIES 22|g 4= o YE0| HufgiLct.

/devimapper2| dm ZX| EE= 'symlink'E S3lf 0|21t 25 X0 AMAL =~ JELICH ol ST CH3 Z5LIC

/dev/dm-1
/dev/mapper/eui.00001bc7593b7£5£f00a0980000af4462
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oflH &=

CHZ "NVMe list" BEO| &2 oo = ZAE L E 0|F1t HYAHO|A |DO| &2t 2AE 20 FLICL

NODE

/dev/nvmelnl
/dev/nvmeln2
/dev/nvmeln3
/dev/nvmelnd
/dev/nvme2nl
/dev/nvme2n2
/dev/nvme2n3
/dev/nvme2n4

‘HYAmo|A!

Ct
H

Li
a

o 1H
o =

ALt

X
o
—_

| 2 2H0f At

=
=

SN

021648023072
021648023072
021648023072
021648023072
021648023151
021648023151
021648023151
021648023151

MODEL

NetApp
NetApp
NetApp
NetApp
NetApp
NetApp
NetApp
NetApp

nux 2 M| K| = 'Status=active’E EA|El 22 1Z0|

&Y =+ ASLICh

E-Series
E-Series
E-Series
E-Series
E-Series
E-Series
E-Series
E-Series

* nvme1

NAMESPACE

10
11
12
13
10
11
12
13

of

ol
rlo

[jg & BEoz AMELD

2 AEE2 AE LIEHL 2 nvme2= HEEZR

—_—=

BE LIEFALIC

* n1,n2 59| E7|HS SAE BHEOIA HLAHO|A
AJEXIS LIERALICH O|2{3t A=t HOA
HHEE D HEZ2| A B, ZIESE BE Bt H
HEEElL|Ch

HAAHO|A Hofl= AEZ|X| HHE 2H™O0|M AL E=
Al xtol | UATH O] A ID(NSID)ZF LIZEIL|CE.

E|IjA-I' Z20 M= 2[&st Z27F Z2|Q gt 5022 HAIE| D XXX 2 2= X2

CHat

—

I/I0OE 2t

£

108 =

ElSt 1, 'Status=enabled’ 2 LI E A=
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eui.00001bc7593b7£500a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
|-+- policy='service-time 0' prio=50 status=active
| "= #:#:#:4 nvmelnl 259:5 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled

= #:d:#:# nvme2nl 259:9 active ready running

eui.00001bc7593b7£5£f00a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
|-+- policy='service-time 0' prio=0 status=enabled
| "= #:#:#:4 nvmelnl 259:5 failed faulty running
"—+- policy='service-time 0' prio=10 status=active

= #:f:4:# nvme2nl 259:9 active ready running

2ol

—

0Ok

t= 23

' policy="service-time 0' prio=50 status=active o| M CIE £ NSID7} 102! namespace?!
nvme1n10]| prio 2t 502 active| 'AE' 2t 2 HZ0|
HAMote|= A2 B0 FLCHL

O LiYAmo[A= HESE] AGM 27 EILICE

' policy="service-time 0' prio=10 status=enabled' ol M2 HYAHO|A 109 HYURH HAZRE HO| FH,
Z2|Q gto] 100|11 "MEf' Zto| ‘&t el A
LIEFALICE 243 /07t 0] 222 HIPAH[O|AZ
HUXIX| e LIct.

o LiYAmojA = HEEE] BOA AR CH

' policy="service-time 0' prio=0 status=enabled' 0| O|X|= ZHEER A7l MEEIE|= SO CHE A|™9|
HE|IfA-I' EHE HFL|CH HYAH0]A 102
ZE= Z2|2 {0 00|11 'AEN gfo] 'gdstEQl Aulst

A AZ 2 FA|ELIC

' policy="service-time 0' prio=10 status=active =M = nvme2E 7I2|7|E2 |/0= 0| HEE Ei

2 BZ 2|2 & ELCt

HJH“ oy
‘-W

E-Series-Linux(NVMe over InfiniBand)0l|A Z2|& NVMe & X| EtZU0f| CHet NVMe SE01| A M A

A F91 08 U B3 2 TSt Wil w2t Clufol A EFAO Thet Y&2S T2 4
QUELIC

RHEL 8, RHEL 9 %! SLES 152| Z2, /0= Linux @A EJ} 2|8 NVMe & A| EtZC 2 X|™BtL|Ct 7|2 NVMe
CHS 32 SRM2 22E0M EAE= B B =21 X9 22X Z2E 22|t
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=2/ NVMe EX|= 1/0 EFZILICE

o 2130l CHst I/0E A&St= 0| 7HE ZELICH /dev/disk/by-id/nvme-eui. [uuid#] 22X NVMe %
HEE XM 0| Sot= 3\0| OfLI2} /dev/nvme [subsys#]n[id#]. O[2{gt & X[ Zto| &3 = C}

M%ﬁf@ HE = ASLIL

# 1ls /dev/disk/by-id/ -1
lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-

eui.0000320£5cad32c£f00a0980000af4112 -> ../../nvmeOnl

I/O7} off HHELICH /dev/disk/by-id/nvme-eui. [uuid#] = Soff && M EL|CE

/dev/nvme [subsys#]n[id#] 7|2 NVMe L}E ZE SEMS A8 R E
7Hateli &L T,

LSS 2ol 228 = = ASLICHL

mo

# nvme list-subsys

off %l Z=:

nvme-subsys0 - NQN=nqgn.1992-
08.com.netapp:5700.600a098000a52250000000058%aa8a6
\

+- nvmeO rdma traddr=192.4.21.131 trsvcid=4420 live
+- nvmel rdma traddr=192.4.22.141 trsvcid=4420 live

'NVMe list -Subsys' BHEE AtEe I S2|X NVMe HX|E X[ HSHH siie LA AD|O[ A0 CHSE ZE0f| CHot 27t

HEIt HSELCt

# nvme list-subsys /dev/nvmeOnl

nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:5700.600a098000af44620000000058d5dd96
\

ZE2E 0| Z= ofzlol|lM

+- nvmeO rdma traddr=192.168.130.101 trsvcid=4420 live non-optimized
+- nvmel rdma traddr=192.168.131.101 trsvcid=4420 live non-optimized
+- nvme2 rdma traddr=192.168.130.102 trsvcid=4420 live optimized
+- nvme3 rdma traddr=192.168.131.102 trsvcid=4420 live optimized

Lo OIS 32 YO 38 MESHH 7|2 HELHE ?let B2 EE = &

#multipath -11

o o
= 33ds
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@ Z2 ¥EE 230 /etc/multipath.confoll A CFS2 MR sHo} BHL|C)

defaults {
enable foreign nvme

YH2 RHEL 100M= O 0|4 2S3tX| g4&LICH. RHEL 9 O[5t H{7 1t SLES 16 0|5} 0| A
gLt

®

Old| £=:

JHEZ

eui.0000a0335c05d57a00a0980000a5229d [nvme] :nvmeOn9 NVMe, Netapp E-
Series, 08520001

size=4194304 features='n/a' hwhandler='ANA' wp=rw

| -+- policy='n/a' prio=50 status=optimized

| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live

‘—4+- policy='n/a' prio-10 status=non-optimized

"= 0:1:1 nvmeOclnl 0:0 n/a non-optimized live

E-SeriesOf|A] It A|AE! MM . Linux SLES 12(NVMe over InfiniBand)
SLES 122| 22 HIYAHO|A0 It A|ARES THES0 IHY A[ARIS OFRESLICE

CHA|
1. '/dev/mapper/dm' C|HIO|A S22 7t 22{™ 'multipath -II' @S Ml TtLICL.

# multipath -11

0| H&Q| Zit= dm-192 dm-160|2t= F 7HX| &X|E o FEL|Ct.
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eui.00001ffe5a%94f£f8500a0980000af4444 dm-19 NVME,NetApp E-Series
size=10G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:4#:# nvmeOnl9 259:19 active ready running
| "= #:#:#4:4# nvmelnl9 259:115 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:# nvme2nl9 259:51 active ready running
= #:#:4:# nvme3nl9 259:83 active ready running
euil.00001fd25a94fef000a0980000af4444 dm-16 NVME,NetApp E-Series
size=16G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:4:% nvmeOnlé6 259:16 active ready running
| "= #:#:#:4 nvmelnle6 259:112 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:4 nvme2nlo 259:48 active ready running
= #:#:#:# nvme3nl6 259:80 active ready running

2. Z}'/devimapper/eui -' C|HO| A Q| TE|MO|| IHY A|ARIS MABtL|Ct

=

2l A ARIS Aot
el =0l FLICh

ro

MEHSE Ih A|ARO)| 2t CHELICE O] Kol M= extd4 THE A|AHRIS THE

rr

# mkfs.ext4d /dev/mapper/dm-19
mke2fs 1.42.11 (09-Jul-2014)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97f987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af ClHIO|AE OHREY Z0

mufn

ML,
# mkdir /mnt/ext4d

4. C|HIO|AE D2 EgL| LY.

# mount /dev/mapper/eui.00001£fe5a94££8500a0980000af4444 /mnt/extd



E-Al2| =0 M It A|AE MM - Linux RHEL 8, RHEL 9, RHEL 10, SLES 15 3! SLES 16(InfiniBand 7|t
NVMe)

RHEL 8, RHEL 9, RHEL 10, SLES 15
AIAEIS WAOHT ST T AAHE O

% SLES 162| &% HIO|E|E NVMe ZX|0f Ij&
F2ERLICE

[ )

. B APLICt multipath -11 NVMe ZX| S22 7IM= HEHYLICH

# multipath -11

O| HHO| = of HAE HK|E &= o AHEE & JEBLICt /dev/disk/by-id/nvme-eui. [uuid#]
2IX]. of2lf 0| M= ULICH /dev/disc/by-id/nvme-eui.000082dd5c05d39300a0980000a52225.

eui.000082dd5c05d39300a0980000a52225 [nvme] :nvmeOn6 NVMe, NetApp E-
Series, 08520000

size=4194304 features='n/a' hwhandler='ANA' wp=rw

|-+- policy="'n/a' prio=50 status=optimized

| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live

| -+- policy="'n/a' prio=50 status=optimized

| "= 0:1:1 nvmeOclnl 0:0 n/a optimized live

| -+- policy='n/a' prio=10 status=non-optimized

| "= 0:2:1 nvmeOc2nl 0:0 n/a non-optimized live

—+- policy='n/a' prio=10 status=non-optimized

"= 0:3:1 nvmeOc3nl 0:0 n/a non-optimized live

2. 9K AHE3t0] {dt= NVMe EX|Q| THE|Mof| THY A|ARS MAMBILICt /dev/disk/by-1id/nvme-

92

eul. [1d#].

I}Ql A|AEIS MASH= thtH
WS 2o FLCh

rlo

MEtioh mpd A|ARIOf wh2f CHELICE Of Mol M= extd It A|ARIS BIE

rr

# mkfs.extd /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
mke2fs 1.42.11 (22-0ct-2019)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97£987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done



3. A CIBIOIAS DI E 3 BCIS MAELIC,

# mkdir /mnt/ext4d

4. C|H}O|AE DL EBILICH,

# mount /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225

/mnt/ext4

E-Series-Linux(NVMe over InfiniBand)0f|A] SAE|A AEZ|X| HNA =HOI

|

HAAHO|AE AHBSH| Ol SAENAM HJAADO|A HO[HE M

* DU A[ARIOZ ZOHE XT[SHEl H[QJAHO[AQILICE,
|

1. ZAEO0M oLt O] &fe| IS C|AFO| OIRE X[ = SAefLICE
2. I} e} C|AZT Q| CIE ZE 2 CIA| EAFEHL| L}

3. IFF" Y2 Aot0l SALE TIUS 2=t HmeiLch

Al Opl
SARSHIHY Y EC{E RIAHBLIC

E-Series-Linuxd InfiniBandS £l NVMe 1A S 7|=S&L|Ct

O H|O|X|2] PDFE -dst0] 2ot CtZ, Chg A IAES AFE3H0 NVMe over InfiniBand
7|

AEZ|X| 2A MEHE 7
SAE AgRRLICH

@ ATES|0] 0|L|Aloll0|E| NON2 X F0 ZHELICH.

EY = JASLICEH Z2H|X'd 2 % Aot H 0] Y27 ERELIC

SAENA OJL|AOfO]Ef NQNZ A0} 2A3HEFLICH NQN2 LEHE O 2 Jetc/NVMe/hostngn THA0)| QU&LILCE.

&M BEA7| M SAE ZE A =2E NQN
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Az 7Y

X HH EZZX|0f| M= StLt O|Ale] SAE T MEA|AHIN| X1 HZE LIt SANtricity OS 11.50 22| A0 =
Otz Z0| Zf S AE|M ohe| AL HEZE{Z9| T 04724% K@t o] FYUME 2t ZAEQ HCA(ZAE
M OfRHE]) ZE 1747t HZE E-Series ZIEER] ZEQI ST MEUllof 0{OF 5IX| 2 CIE HCA ZEQL CHE
Méuloﬂ olo.i()l: ol-[_l[_l-.

Host 1 Host 1 Host 2 Host 2
HCA Port 1 HCA Port 2 HCA Port 1 HCA Port 2

Controller 1 Controller 1 Controller 2 Controller 2
Host port 1 Host port 2 Host port 1 Host port 2

EtZI NQN

AE2|X| BIZO| Chat NONS 7IZILICE Ol O] HEE ALSBILIC InfiniBand $1ZS S6i AE2/%| 0f21|0] NVMe
4.

SANtricity: * AE2|X| 0{2]|0] * > * NVMe over Infiniband * > * A% 22| * £ AFE5t0] AEZ|X| 0{2][0] NQN

O|ES HELICL Ol YE= TS tiy AME XI-SHK| 4= 2T A0 NVMe over InfiniBand A3 442 o
mQSHA QIAL|L}
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L4 BA7| H AE2|X| O| EQILIC Etzl IQNRILICt

6 ofzf|lo] ZIEE2{(EtA)

HEQZ 74

U AEZX[0f A EY HIERIR 4 S 7ISYLICL o] X[HME=E F 7Hel MEUlIO] 2bE et

InfiniBand IHE 2! | § E gl
= Ao = JpdgtL|Ct.

O|F=tE ?IH AHE

HER3 22|X7 OIS MEE Ma" £ USLICH O] HEE= =0 M AFRELICEH InfiniBand P22 E6lf AE2|X|
o1&|0] NVMe 4.

HERZ Fa GiopA=

AERX| ZE 3 Zt SAE TEN M AL2E NQNS 7|2ELCE

&M FA|7| HS ofgi[o] ZHEZ2(EtA) ZE HE NQN

3 A QK] S PN =
5 HEZZ A, ZE 1

4 HEZ2| B, ZE 1

2 SAE |, ZE 1

HERZ Fa giofA 3

AEE|X| ZEQ} 2t SAE TEAM AIRE IQNE 7| EEL|CY.

&4 EAP| H2 ofzo] HES2(EFY) EE #Z  NON
8 291 ST AR S
10 ZHEEZ A ZE 2
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L4 BAZ| M= ofzflo] HEZ2(EA) ZE HA NQN
9 HEE2 B, EE 2

~

SAE 1, EXZE2

NVMe over RoCE AX

E-Series(NVMe over RoCE)0l|A| Linux 78 X[ % AE H|3t AFE =l

A e HAOM = Linux 40| X[&E|=X] &elstn ZHE SR
HEoHOf ghLCt.

O MOl @A HESLY| I8l 115 AH|2lS A A CHS NetApp A% 224 IHEZIA S(IMT) 2 AFR3sI0] FA|

FA40| XY=l =X olsHAI2

CHA|

1. 2 0| SELICt "NetApp A= 284 IHEERIA E"

2. £24 ZM - EfUg SFLCH

3. M5 IZEZ [SAN BAE] AH0|| M * E-Series SAN SAE * Hoj| U= * 271 * HES S2/8tL|C}

4. AN =AU FH =)+ & 2L
A =7 H|5 MMol EAIE!LI Ct. o] Mo M= HEEls Z2EZ 2F H|X|, NetApp OS U SAE LIS
Z2 E20[H et Z 8 ol OHE 7|&E S MEid & ASL|CH

S. of oisl €1 A= 7I1ES UED O3 OfH =8t 74 47t HEE|=X| &S}

2
6. ot 42 =70 #8E 2 AN % ZZESS AHO0|ERLICH

X
fu
rot
-1
M
=2
[l
s
o
Pal
=
o
=
ID
ro
FO
M
I8
=2
=)
A
l?_
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NVMe over RoCE H|$t 29l

NVMe over ROCEE AE5H7| Mol S(E) HZSHUAIR "NetApp A5 2E2H HEEIA E" AAM HEER, SAE
S AT ALY E AERLICEH

AQAK| Mg
@ *Cllo[Ef &4 2. * NVMe over RoCE 2tZ0i[M HI0|E] &4 AHS MAHSHAH A9K|Q| 2 2L
LA SX| AEED} i S5 HO{E 2ds}sliof gLt

AE2|X| SRS S HSE AL

un

|S7|41 8l S7|4 D12 E 2 X[EE[X] &Lt

Al
* W IZHNMGW =2F 48)2 X=X SLIT.

E-Series-Linux(NVMe over RoCE)0{|A] DHCPE AIE35IH IP & 714

e AH[0|Mat AEE|X| 02|0] 7te| S4IE F45t2{™ DHCP(Dynamic Host Configuration

Protocol)E A2SI0] IP FAE XS EfLICE.

AlZksto| ol

LIS AIEE gelstiAl2.
* 2E2[X| 22| ZEQL ST MEUIo| EX| I G E DHCP MH L|CH.
I ZhAofl chah

| ZIEE(015)7t ACH, 2t HEEE{0= 2712 AE2|X|
|

Ch2 XIH2 F 712 ZIEE2 7t A= 2E2|X| BHE (01T 7d)S LIEFLCE,

THA|
1. O}=l

e

23t

>

| 22 Z2 oliul Ao 22 TRl AR|o| MRt 2t HES2|(A Y B)O B2l EE 10] AHBoHIAIR
DHCP M= 2t ZHES2{o| ZE 10] IP A8 SfeH|ct

@ FEE 1 SILIO A 22| ZE 25 ArESHA| DY A2, ZE 2= NetApp 7= EHEXI7L
AESIEE of| 20 ASLICE

O|Cf4l |0 22 E2[SCt} CHA| HSILE AE || Bio] MRS Tt} HP DHCPE IP
() 2= ggenc ol Z2HAE D P E401 2HE Gbx] 2HE L Hol2e
Sajst7{Lt tio HelS 2Tt 7 % mots 20| Bl

AE2|X| B{EO| 30 O|L{0fl DHCP & IP FAE 7HME 5 8ls 3%, U329l 712 IP FA71 2FELU L

2 A ZE 1:169.254.128.101
2B, ZE 1: 169.254.128.102
o AMHEul OfA3: 255.255.0.0

W b
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ZEEe SHOM MAC 4 30|22 &2 U3 HIERIS XA 24 ZEE2{9 ZE 10] CHel MAC
A8 HSHLIC

44 1N

HEST BRIRHs 2 HES2(9| IP FAES 2olst7| 9o MAC FA7H BRBILICH 29X E o) A=K
AlAgiol AZste ol 1P F47t BRBL|C

SMcli€ SANtricity Storage Manager(11.53 0|5}) & X| - Linux(NVMe over RoCE)

SANtricity 2 E 2|0 11.53 O|SIE ALEStH= E 2, &2 AH|0[M0]| SANtricity A E2[X|
2| Xt AT EQE EX|5tH 00| & 22| = ﬂ%l-l C.

SANTtricity 2 E2|X| Zt2|Xt= F71 22| P2 28t CLI(Command Line Interface)2t 110 Z2& S SAE 1Y
HEE AEZ|X| 0fg|0]| HEEHZE FAlStH= Host Context AgentS T &efL|Ct,

SANTtricity 2 E|0] 11.60 O| &2 AIE35H= 2 LI2 HAE 3 BRIt gl&LIC SANtricity
HOF CLI(SMcli)= SANTtricity OSOl| Z8tE|0f QO SANTtricity A|AH 22|XHE SEolf CHREEE &
@ OI*'—l C}. SANtricity System ManagerE £l SMcliE CHR2 2 E=5h= W0 CHSE XkM|BH LHES £
ZSHY AL "SANtricity System Manager 22t¢! =22 0i|A] CLI(Command Line Interface)
%*%2 CHR2ESHYAIR"

() SANtricity AZERI0] B 11.80.12E SAE HEYAE Of0|HELS Cf 04 KIs|X| kesLick

(%2
>
Z
G
‘<
I
0
2
U'I
2
f:
r

SANTtricity Storage Manager S2I0|AHE& A|AH!:
° RAM *: Java Runtime Engine& 2GB
o *C|A3 Z7H*: 5GB
° * OS/Ot7|EIX *: X|¥El= 2F A HH 2 of7 |HIKE Z2HSt= X|E2 S BRI AIL "NetApp X[ &,
CHREZ = * HOj|A CHR2ZE [E-Series SANtricity AE2|X| 2t2|XH HFZ 0
O] Ztof| CHaH
o] 0| M= H|0|E SAE LinuxE AF2E I Windows®t Linux7t 25 2E 22| AH|0|M Z21Z0|7| w20
Windows % Linux OS Z21E H=0f SANtricity AE2|X| 22|XIE MK|St= ghHs Mash|Ct
THA|

1. Ol A SANtricity 2T E¢|0f Z2|AE CHREEBLICt "NetApp X|2". CHREE * H0|A CHRZE [E-Series
SANtricity AE2|X| 22|XH HF2 Ol%iﬂ—l Ct.

2. SANtricity AX| T2 g MEHSL|Ct.
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Windows gsA

SMIA*.exe | I{7| XIS & # S2I3t0] MX=S a. SMIA*BIN &X| T§7|X|7} Q= Cl2E{al2
AEFEHLICH oS gLt

b. temp OF2E X|H0|| A& H3to| gl 22

—_

''ATEMPDIR' 42 *E“gg.ﬂ-ltt. oll:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mhUof cHot A Hot2 &
SMIA *.bin" BHS AMBtLICT.
H
o

d. '/SMIA *.BIN'
A|EfStCt

3. HX| OPHALS AHE5H0] 2H2| AE|O[M0| 2ZEL0{E MX|ELICH

SANtricity System Manager-Linux(NVMe over RoCE)ZE At23t0{ AEZ|X| 1A

AEZ|X| BHES 7521 H SANtricity System Manager®lAl A X| OFHALS AF2E £
UELILCE.

SANtricity A| A" 22|Xt= ZF ZIE S| LHEE 3 718 QIE{ O] ALICH AFEX} QIE{H| O] A0f M| ASHAH
HetXo|M AEESQ IP FAE 7t2|ZLICH AX| OFHALS AFSSHH A[AHR ES AR = ASLICEH

* Ot 2| &=,

* Ct2 E2t2X Z StLt7t EEHEl SANtricity System Manager0ll 2 M| A 87| 2|8t 2t2| AE|0|M LT},

HeteX x| HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AbIIpE| 14

Of ZFHofl 3

System Managerg 7Lt E2IRXME MZE DX|H OPHAF XIS E CHA| A|RE|DD CHS S 7H 0| AHe] ZZ0|

* E % =8 280| HXIE[X| gELCt
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© 2EO| FYEIX| ASLIC.

CHA|
1. H2tRX{0f| M 'https://<DomainNameOrIPAddress>" URLS 2|2igtL|Ct

IPAddress= AE2[X| BB HEE2] & otLto| FAYLICEH

TAE|X| 52 012{|0|0fl A SANtricity A|AH ZE[XIE HS EH 22Xt = 48 TEZTETL LIEHELICEH g
7|9t M| A 2| = 22| XL X, 2ot 9l BLEE 9l 1| 7f7(| Z dgs FLdgL(ot OExe2 A 7He] Hgoll=
FEg £ gle o9 =7t JAELICH admin el A= E *E* Mot = admin Xt SHE M85 2= 25 E
HAS £ °'$L| Ct. 4702| 2Z ALEX} AE0]| CHSE XtM|St LHE 2 SANTtricity System Manager AFE X}
°|E1111|0|*01|*‘| HSE= 220 =82S BXsHHAR.

2. PiE|R 42 M U 9 ol WO BElX ool tfet System Manager ¥ S 128t Ok * o= MF 8
S2isct.

THE B 28 I8, 9I2C £ 20| gl AP M OPHAE AEHEILICE,

° *SIEYYO(AEER 8 Et0|E) el * — AEZ|X| BBl AEE2] 3 E2I0|E =5 SfQlgfL(Ct. 012{|0]of

c *DAE S 2F K &el r— AEZ|X| HiEO| AL = = BAE I 2F HH FHEE el
o * B B —WHE X[ SYof o3l HEE= E S +EELICL 22 EE0|E9 =2|X O FYLCE
d10 74— AE2|X| B0 ZH|7} YWSH System Manager?t A3 2 S =AY = JLE eLCt.

° * AutoSupport &gt * — AE2[X| 012[0]2] HEE X522 ELIH SN 7= X|H £ C|AIHX|E
Lt

4. 288 ofZ! MM3IX| t2 AL Storage [Volumes > Create > Volume] H|F 2 0| 55t0] MM EHL|Ct.

XEMIEH LHE2 SANTtricity A| AR 2t2[Xte] 22t =FHE TZSHYAIL.

E-Series-Linux(NVMe over RoCE)Of| Al AQ|X| 24

NVMe over RoCEO|| it S5 Mo HE Ao et AL|X|S - RiLIC). ol={et HE
Meoll= 74 XA 22t 2= HO0|ETF 2 F ZetE &= gLt

@ * Olo[H &4 I%* * NVMe over RoCE 2tZ0i[M HIO|E &4 Y S MAHSHAH A9K|e| 222
LA SX HEED el S8 ®MOE gdtalof gLt

CHA|

1. D AR 2HCZ o|HYl &

2. Ar2XF 2| 7HE Mot 1AM S MEisHE S HE QT 22| XA 22[SHAIL.
E-Series-Linux2| SAE0|A RoOCEE E4ll NVMe O|L|A|0|O|HE AHETfL|C}

RoCE 232 NVMe O|L|A[0f|0[E F40i|= RDMA 20 5! NVMe-CLI I{7|X| EX| & ¢
O[LIAIGIOIE] IP =& 74, S AE0| NVMe-oF Al &8 S0| ZetE L|C.
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St7| Hof|

JNES;
A
Al
(L

|
2R
. HMR "NetApp 4= 2EH HEZIA E" XM Q7 Afa* M =52 228 L33 FZotHAI2.

$| § RHEL 8, RHEL 9, RHEL 10, SLES 12, SLES 15 EE= SLES 16 AMH|A I 2F H|H|E AlsH Z0|0{0f
CHA|

1. RDMA & NVMe-CLI IH7|X|E MX|sfL|C}t.

SLES 12, SLES 15 &= SLES 16

# zypper install rdma-core
# zypper install nvme-cli

RHEL 8, RHEL 9 == RHEL 10

# yum install rdma-core
# yum install nvme-cli

2. RHEL 8 % RHEL 99| ZQ UHIE¥3 A3 ZEE MX[EL|CL.

RHEL 8 *

# yum install network-scripts

RHEL 9 *

# yum install NetworkManager-initscripts-updown

3. TAEE AEZX[0f M8t O AFBEl= SAE NQNS 7HMSLICH

# cat /etc/nvme/hostngn

4. NVMe over RoCEE AZ3t= O AF2E|= O|CUl LEO|M IPv4 IP FAS HFRILICE 2 HERS
QUE{H| O] 2-0f CHoH ol QUE{m|O| A0 CHF ChFeh M7t Zotel 714 ATRES & JSE.”—IEf

Of CHAIO M AL E|= M= MH SHER0(Q HIERIS 2tE 2 7|Hte 2 eiL|Ct. 0] H=0f= IPADDR, Gateway
S0| QUC OS2 SLES % RHELS| || XA L|Ct.

° SLES 12 9 SLES 15 *

LS LHE O 2 of|A| It etc/sysconfig/network/ifcfg-eth4'S MM stL|Ct,
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BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.1.87/24"
GATEWAY='192.168.1.1"

MTU=
NAME='MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE IPADDR=
STARTMODE="auto"'

3 oF2 of|H| Tt 'Jetc/sysconfiginetwork/ifcfg-eth5' S A A SHL|C,

BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.2.87/24"
GATEWAY='192.168.2.1"

MTU=
NAME="'MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE IPADDR=
STARTMODE="auto'

RHEL 8 *

CHS LHE O Z oA It '/etc/sysconfig/network-scripts/ifcfg-eth4’ S M A SHL|Ct

BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.1.87/24"
GATEWAY='192.168.1.1"

MTU=
NAME='MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE TPADDR=
STARTMODE="auto"'

3 ChS of|A| IHY /etc/sysconfig/network-scripts/ifcfg-eth5' S A stL|Ct,
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BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.2.87/24"
GATEWAY='192.168.2.1"

MTU=
NAME='MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE IPADDR=
STARTMODE="auto"'

RHEL 9, RHEL 10 == SLES 16

£ MEYLICt nmtui =7 E AHESI HZES gMotst MESLICH CHS2 of|d| I LTt
/etc/NetworkManager/system-connections/eth4.nmconnection O] E3t= LSS

ddgct.

[connection]
id=eth4
uuid=<unique uuid>
type=ethernet
interface-name=ethi4

[ethernet]
mtu=4200

[ipv4]
address1=192.168.1.87/24
method=manual

[ipv6]
addr-gen-mode=default

method=auto

[proxy]

CHE22 oMl DY Q)ULICH /etc/NetworkManager/system-connections/eth5.nmconnection Of
TFE O2S MAgLCt
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[connection]
id=ethb5
uuid=<unique uuid>
type=ethernet
interface-name=ethb

[ethernet]
mtu=4200

[ipv4]
addressl1=192.168.2.87/24
method=manual

[ipv6]
addr-gen-mode=default

method=auto

[proxy]

HER 3 QAEHO|AE SdstelL|Tt.

# ifup eth4
# ifup eth5

SAENAM NVMe-oF AES AHTILICt Of| A CHS DY S RABILICH /etc/modules-1oad.d/ &
ECYLICE nvme rdma {2 =2 A%t MEE 20| HE Z50| &4 AM JA=X| =elgtL|ct

# cat /etc/modules-load.d/nvme rdma.conf

nvme rdma
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# lsmod | grep nvme

nvme rdma 36864 O

nvme fabrics 24576 1 nvme rdma

nvme core 114688 5 nvme rdma,nvme fabrics
rdma_ cm 114688 7

rpcrdma, ib srpt,ib srp,nvme rdma,ib iser,ib isert, rdma ucm
ib core 393216 15

rdma cm, ib ipoib, rpcrdma, ib srpt,ib srp,nvme rdma,iw cm,ib iser,ib umad,
ib isert,rdma ucm,ib uverbs,mlx5 ib,gedr,ib cm
t10 pi 16384 2 sd mod,nvme core

E-Series-Linux0|A] RoCE HZ2 Edl| AEEZ|X| 0{2|0] NVMeS A TfL|Ct

ZAE Z2{0]| NVMe over RoCE(RDMA over Converged Ethernet)0i| CH$F HZ0| T &tHE|0f
A= AL StEQ|0 H|0|X| EE= SANTricity System Manager2| A|AE! I0| X[ NVMe EZE
MY E M £+ JELICE

* ZAIEE2{2] NVMe over RoCE SAE X E JFX| 2tO™H System Managerd| Al NVMe over RoCE MHE S
t&e =+ lELct
« SAE HHo| |p ZAQLICH

Of ZhHofl CHaH

NVMe over RoCE T+d2 * ot=%l|0{ * H|O|X| EE= M A [AIAE] 0| HMAT 4= JASLICE O] M=
SIEO HO|X|of| M ZEE T o= LHSE LT

—_

or

@ NVMe over RoCE &4 8l 7|52 AE2|X| 0{2]|0|2] ZAEZ2{0| NVMe over RoCE EZE 7} ZgtE

A0 2t FA|ELICE
ChA|
1. System Manager Q/E{H[O| A0 A * Hardware * £ MEfBfL|C},

2. 74E NVMe over RoCE ZEJ} U= ZIEZE2 S S

3. RoCE ZEE 3% NVMe 714 * 2 MEHEL|C}
RoCE ZEE S%t NVMe 714 * Chat &%zt SEILICH
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ZE M3
olEiul ZE £ES THHALICH

IPv4 2/EE= IPv6 A2 2 AETHLICH

MTU 37|(* =7t ZE &8 HEA[* E 2200 A&
7ts)

ZE 43

DHCP MHO|M XIS 2 FdS 7t FLILt

EE
ABte £E5 MEiPLICH EECIR 220 EAlSS
SH2 HEYI0IA X2 2 A= AT HE(O:
10Gbps)0il 2t L2HILICE FHs3t gte cheat
ZaLck

* XiEs gy
* 10Gbps
» 25Gbps
* 40Gbps
* 50Gbps
* 100Gbps

* 200Gbps

200GB 7I's HICE QSFP 56 #|0|=2
HZASH 22 Mellanox AQ|X| Y/E=
O of| H&st= HAR0TH AtE
SAS AIEY £ JSLCL

®

2MEl NVMe over RoCE ZE &£E &=
MEHSE LEO|M SFP| £ 7|51t
UKX[sHOF SL|CH RE ZE= SYsH
£ = MAYE|0{0F ILICE,

IPv4 9! IPv6 IE 30| Ch3t XIS THststaie
SiLtEE £ 2MS RE MESAAIQ

LRt AL MTU(Maximum Transmission Unit)Of|
CHEH M 37| E HIO|E the| 2 Y=gtL|ct 7|12 MTU
37|= oY 1500HF0| ERILICE. 1500 ~ 9000

Afole] 2t2 QU2{sHoF BrLIH.
IPv4 AL * & ME#SH A9 * [} * 2 22510 IPv4 MRS Meist & /i et A7} BRILICH IPv6 S * 2
Mefst 29 * C13 * 2 S2st0 Py MES MEEr & 9l 2} ML RILCH & 883 IF Heist 32
IPv4 AFO| TS Ch3t ARE7E BN Foli * TS * S S2Uotel 1Pve AHO Ciet sk A Xt FRILIC
. IPv4 WEE IPv6 MHE XS EE £502 TABLICL BE TE M2 H2H st 4K Q%0 s+ X7}
4% A * Y22 2Lt

H2 ANS22 JtNE{H 0| M2



HH
[m
%
oA
Mx
02

+502 N 4HS XFBLC) 0| SMS MEist C}S WO WX FAES YReBHLICL,
IPv42| AR HIER3 MEUl 0tA 3 5l A[0|EL0|E
EHBILICE IPv6S] B2 2HRE st 1P FAL
2HRE| IP FAS EHBILICL
2HRE| JH53t P FATF SHLIBH U=
@ AL LIMX| F£4E 0:0:0:0:0:0:0:022
ML
2|2 st SlStH * X7 AMXA * =2 . = =
e ;' f; SorEHnC s Es R e 0| S412 iSCSI BHZUA T AT 2
=" S 71S). @ UA&LICt. NVMe over RoCE
SHHoIME ALSY 4 gLt
o e S HESC R SR AT S 2 0| 2H2 iSCSI HFOME AR E 4
S S ol

AUSLICt. NVMe over RoCE
SHEN M= ALEE 4 gl& L.

! ®

o= T HAK

7. O+ 2 SEEU

=

E-Series-Linux(NVMe over RoCE)0l|A| S AENA AEZ|X| ZM 5 HA

i

SANTtricity System ManagerOi|A| Zt SAEE Ho[6}7| Hof| SAEN| A EfZl ZHEER ZE
S CHZ NVMe AZS EF0l OF gHLCt.

1. Ot EES A86t0 2 E ZE0|| tHolf NVMe-oF ERZIC| AtE 7tstt MEA|ARIS HAMBIL|CE
nvme discover -t rdma -a target ip address

O] HHO|A target_ip_address= target ZTEQ| IP FAQILILCE

(D "NvMe Z4 B2 SAE ouA0f GO off| AAHS BE HESe| BES HABLICE
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2.
3.

108

# nvme discover -t rdma -a 192.168.1.77
Discovery Log Number of Records 2, Generation counter O

trtype: rdma

adrfam: ipv4

subtype: nvme subsystem
treq: not specified
portid: O

trsvcid: 4420

subngn: ngn.1992-08.com.netapp:5700.600a098000a527a7000000005ab3af9%4
traddr: 192.168.1.77
rdma prtype: roce

rdma gptype: connected
rdma cms: rdma-cm
rdma pkey: 0x0000

trtype: rdma

adrfam: ipv4

subtype: nvme subsystem
treqg: not specified
portid: 1

trsvcid: 4420

subngn: ngn.1992-08.com.netapp:5700.600a098000a527a7000000005ab3af9%4
traddr: 192.168.2.77
rdma prtype: roce

rdma gptype: connected
rdma cms: rdma-cm
rdma pkey: 0x0000

CHE EE HZ| T 1EHA 1 E gtegfL|C)
"NVMe connect -t RDMA -n discovered_sub_nqn -a target_ip_address -Q queue_depth_setting -I
controller_loss_timeout_period" B&E AFE5t0] X Hlj Z=20i| A HME 52| A|AEIO| HAZATL|CH

@ 2ol LIEE HHE2 MR 20| FX|=|X| $ELICH NVMe HZE S MAEHSH| 2= MEE
2 NVMe connect B3H S AAMsHOf SHC},

SAET MM AY & Gl AME ZEO| Ciot HZEO| BFYEX| UASLICE

At83t0] ZE Ho S X|YoIH HZ0| oLt 7|2 ZE= HZ Cfs Y&

HE 7|8 Zo| ™2 1024L|Ct T3 of|x[2t 20| "-Q 1024' HHE ZHS ALK 1289
7|E klx-lg 10242 XHI‘|°|0|'L|E|-

o
me op
ret 852
k= mijo
m
o
Il
o



@ U HESY &4 AZE Feh AlZh(E ) 602 (3600 )L|Ct. CHS GfiFI2F 20 -1 3600 BHEE
S AE35I0 7|2 272l 600EXE 3600x 2 HFQFL|Ct.

# nvme connect -t rdma -a 192.168.1.77 -n ngn.1992-
08.com.netapp:5700.600a098000a527a7000000005ab3af9%94 -Q 1024 -1 3600
# nvme connect -t rdma -a 192.168.2.77 -n ngn.1992-
08.com.netapp:5700.600a098000a527a7000000005ab3af94 -Q 1024 -1 3600

4. 3CHA|E BH=5t0] HAME oF9 A|ARIS S I 220 AZASLICH

SANtricity System Manager-Linux(NVMe over RoCE)E AI23l0{ SAE MM

SANtricity A|AE! Zt2[XIE A6 AEE|X| BfEO| |0 E W&ot 2 AEE FHo|gL|Ct
SAE Mol= AER|X| HIEN HEE SAEE &2 = HA & otLto|H &0 Ciet 1/0
MNAE 6186t= O ZRTH THA| T SHLERIL|CY
o] Ztedof| chst
SAEE Folg mff Ot XA S G50 FHAIR
* SAEQLAZE SAE AlHX} TEES HOlsl{of BL|Ct
* SAEQ| 2HE AAH 0|1 STt 0|52 MlSdHoF gLct
+ MENSE 0| 0] 0|0] AtE T2 ZR0= 0] 20| M ZSHK| Lt&LICH
* 0|E9| Z0|= 30XIE £utg 4 i&LICt.
cHA|
1. AEE|X| [SAE] K55 ME4SIL|CE,
2. MENU: Create [Host] & Z2!8tL|Ct.
Create Host CH3} A X[} LIEFEFL|CE,
3. LR w2 SAE MAES MEiSHL|C}
MY M
= M SAEQ| 0|2 Y=etL|Ct.
SAE 2 HIH fYLICt EELR SE0|M CHE M & StLIE MEdSiL|CE,

* SANTtricity 11.60 O|&& * Linux *

* * Linux DM-MP(#{€ 3.10 O|4}) * - SANTtricity
11.60 O|™ HH
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23 EE

o
SAE QIE{HO|A RELYLICE AFBS SAE QIE(T|0|A R3S MEBIL|C Rt
of2folof] AR THs 3t SAE QIEfm0|A Qo] sttt
e Z2 0] MFYS MEfE 4 gBLICH
sAERE CHg 3 SLtE SastLCY,

* *1/0 QUE{H|O|A * & MEHSIL|C}

SAE TEJ} 2013 2L 220N SAE ZE
AEXE MEY  ASLICH o] Yol AFE=

AHQJLICE
A
SAE TEJI 208X 2 AR SAENA

o
letc/NVMe/hostngn2 E 10 hostngn AEXtE
Mot ZAE Folof| AZELICt

SAE TE MEXIE 2502 HSIAHLL
letc/NVMe/hostngn TH (Bt EHO| SHLFAOf| A *
SAE ZELEE SA/EHE7|E £ JASLICH

SAEQ} HABIB B H0j BLto] SAE EE
AIRIE #7180} BHR| 9t SAEQ S
AIRIE A4 Melst 4 Lct 2t Al -
SAE EE o EAIFL 2R3 32 Hoj
ol * X * B MEsto] AERIE HHE 25
&Lt

2HOZ MMe|H SANtricity System Manager= SAE| Lo M=l 2t SAE ZTEQ| Chst 7|2

7|2 EE2 "<Hostname_Port Number>"L|C} 0| E S0, TAE |PTO| CHSH MM El X Hif ZES| 7|2 A2
IPT_1QJLICE.

SANtricity System Manager-Linux(NVMe over RoCE)Z AI25t0{ 28 &Y

/O THIO ALS T 4 QUEE SAE T SAE ZAE 0| EEUYATI0|A)S Skeof
BILICE O LS SAE EL SAE S2HAE{0| AE2|X| HfZO| SHLt Of4ke| W AT|O| A0
CHat o M| A FBHS HOfBLIC
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c I =282 2R e HEER ZHo| SRELICH
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— 1 = —
AMA”OM XtS22 =282 DASE 6H 1|0H0F ?_H:fE Z107t EAIELCH
A
1. AEE|X| [SAE] H'FE ME{BILICE
2. EES YUY SAE I SAE FHAHE MHD O3+ 25 €9 * & LT

2 + A= ZE 50| LEE tst &R LIEFELILE EF 282 g e = UAEE ZE 82 YEOIALE
2 &t

* Filter * (2IE{ *) 4Xtof| fot= &= =Y + ASLICL

1)
J
I

3. dEFY 2t 28 Fol efolts MESIALL H H2[20|M 2Ql2tS MElsi] 2E 252 MESL|C

c gE 2E2 U222 A8 7158 NSIDE H&LICH ZAE = NSIDE AFE510 2F01 AMASLIC
* ALEXLHlZ 28 0|50| SAE0 HEE 28 SE0f LtEFLICH
E-Series-Linux(NVMe over ROCE)0{|A] SAEO| EAIE= 28 EA|

SMdevices E2 AIE06IH SAEN| X EAEl 282 = & /Y SLICE 0] =7&= NVMe-CLI
7| X|9] LEHO|H 'NVMe list' B CHA AT &~ JUSL|CE

E-Series 2E0]| LS 2t NVMe Z 20| CH HEE H2{™ 'NVMe NetApp SMdevices[-o<format>]' B S

AESHAIR. format> £ 2 HH(-07t AFEEX| &t B2 7I1224), € £ json0| & £ JELICE

1M



# nvme netapp smdevices

/dev/nvmelnl, Array Name ICTM0706SYS04, Volume Name NVMe2, NSID 1, Volume
ID 000015bd5903df4a00a0980000afd4462, Controller A, Access State unknown,
2.15GB
/dev/nvmeln2, Array Name ICTM0706SYS04, Volume Name NVMe3, NSID 2, Volume
ID 000015c05903e24000a0980000af4462, Controller A, Access State unknown,
2.15GB
/dev/nvmeln3, Array Name ICTM0706SYS04, Volume Name NVMed, NSID 4, Volume
ID 00001bb0593a46£400a0980000af4462, Controller A, Access State unknown,
2.15GB
/dev/nvmelnd4, Array Name ICTM0706SYS04, Volume Name NVMe6, NSID 6, Volume
ID 000016965930b424b00a0980000af4112, Controller A, Access State unknown,
2.15GB
/dev/nvme2nl, Array Name ICTM0706SYS04, Volume Name NVMe2, NSID 1, Volume
ID 000015bd5903df4a00a0980000af4462, Controller B, Access State unknown,
2.15GB
/dev/nvme2n2, Array Name ICTM0706SYS04, Volume Name NVMe3, NSID 2, Volume
ID 000015c05903e24000a0980000af4462, Controller B, Access State unknown,
2.15GB
/dev/nvme2n3, Array Name ICTM0706SYS04, Volume Name NVMed, NSID 4, Volume
ID 00001bb0593a46f400a0980000af4462, Controller B, Access State unknown,
2.15GB
/dev/nvme2nd4, Array Name ICTM0706SYS04, Volume Name NVMe6, NSID 6, Volume
ID 000016965930424b00a0980000af4112, Controller B, Access State unknown,
2.15GB

E-Series-Linux(NVMe over RoCE)0A| SAENA T MM

AEE[X| HiEo|| Chet Z= ZEE HM35H7| 2l 2 AE0|M Zol =X[E HASIEE 14

USLICE

AIZFSt7| Fof|

A AEl0l| ot 1i7|X| S ZX[sHOoF 2L|Ct.
* RHEL(Red Hat) @A EQ| AL "rpm -q device-mapper-multipath"S &350 17| X|7F A K| [0 JU=X]|

sfolstL|ct
* SLES SAEQ| A2 'rpm-q multipath-tools’ES A5t IHF|X| 7} HX[=|0] Q=X| =QlgrL|ct
@ 2 HESHAIR "NetApp A= 2EM HEEIA Z" HQo AH0|ETL HX[E|U=X] 2l5t7| 2/,
Cts 227t SLES E= RHELS| GA H{T 1} H|CHZ 2HSSHX| gts = UELICH

Of Zreioi| Chat

SLES 12= RoCEE &%t NVMe ZHE|IfA S 2|8 DMMP(Device Mapper Multlpath)
9, RHEL 10, SLES 15 5! SLES 162 L& El H|O|E|E NVMe HZ2H 7|52 ALEELICE ALE
w2t HE|THAE M E S A|7[2{H =710l MF™o| B 4~ Q&L|C)

|2 o
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https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
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https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
https://mysupport.netapp.com/matrix
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SLES 120] CHsl DMMP(Device Mapper Multipath) 43

712X 9O Z DM-MP= SLESO||A H[ZM3tE|] JELICH SAENA DM-MP 74 QA E gMstst2{™ CHS HAIE
AZSIM| Q.

oHA|
1. C+S of[of] EAIE! CHZ NVMe E-Series 2 X| 252 'etc/multipath.conf' T Q| devices M MOf| F=7tgtL|Ct.

devices {
device ({
vendor "NVME"
product "NetApp E-Series*"
path grouping policy group by prio
failback immediate
no path retry 30

2. A\|AH

il

El Al A|ZE| =2 'multipid' S TAELICE.

# systemctl enable multipathd

w
rt

M Y| D UX| O™ "HE|HO| =S A EFRILICY.

# systemctl start multipathd

4. "HE|HO|=' HENE =telsto]

e

A AfEfo| T A% FOIX| EHOIBHLICE

# systemctl status multipathd

7|2 NVMe Ct5 Z2E AHE510 RHEL 82 27 &fLICt

2
30
|0
=
il
dlo
|l
Ras
i
>
00
_o'l
2
it
0x
fot
=°.=*
oot
-
Inl

7|2 NVMe Multipathing2 RHEL 80|A 7|2XH O 2 H|Z M S}g|

1. 712 NVMe CtE ZZ2E AH23tT S 'modprobe’ 212 AN etL|C.

# echo "options nvme core multipath=y" >> /etc/modprobe.d/50-

nvme core.conf

2. 22 '2HZZE"' 0j2t0|E £ 'initramfs’S CHA| ZHEL|CH
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# dracut -f

3. 712 NVMe CtE ZZE A3 E HFot MEjollM MHE xHREeLICH

# reboot

4. SAEE BB 2 J|= NVMe MultipathingO| g-gtE|0f QLEX| gelgfLTt.

# cat /sys/module/nvme core/parameters/multipath

. HE =30| N2! Z2 7|2 NVMe Multipathing2 0T 35| H|ZMSHE|0f QUELICE
b. HH £20| YOI A2 7|2 NVMe CIEZE 7| 50| g3t YAS ZE NVMe HX|0|M 0] 7|52 AH8E
ALt

@ SLES 15, SLES 16, RHEL 9 2! RHEL 102| Z< H|O|E[E NVMe ZE[I{ 0| 7|2Xo=
gystE|of o8z It 90| DK ghELIC).

E-Series-Linux(NVMe over RoCE)0{|A] 714k ZHX| CHAS 2[3F NVMe £ &0 HMA

SLES 129| A2 1/0= Linux SAE| oJ8l| 7HAt ZHX| CHAIO 2 MEEIL|CH DM-MP= 0|23t 7}At CiAS| 7| 20|
E|._ |I-I 7:I§E _T'_|-E|ol-|_||:|-

7ty ClHO| A= YEH EfAYLICE

=2|H C|Hto|A ZZTt Ootl DM-MPOIIA st ZHA ClHFO| A0 2l==d g Mas{of SfL|Ct 22X Z =0 Cist

UEHZ A= 42 DM-MP7t Y 2H O|HIES #e|e £ gleH =={0| HujgtL|ct,

/devimapper2| dm &X| EE= 'symlink' £ S3lf 0|22t 25 ZX|0f] HMA S -~ JASLICL ol E EH CS1 ZELICH
/dev/dm-1

/dev/mapper/eui.00001bc7593b7£f5f00a0980000af4462

o

CHE "NVMe list" BES| £ 0o M= ZAE L E O|F1t HYAHO|A |DO| &2t 2AHE 20 FLICL
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NODE SN MODEL NAMESPACE
/dev/nvmelnl 021648023072 NetApp E-Series 10
/dev/nvmeln2 021648023072 NetApp E-Series 11
/dev/nvmeln3 021648023072 NetApp E-Series 12
/dev/nvmelnd 021648023072 NetApp E-Series 13
/dev/nvme2nl 021648023151 NetApp E-Series 10
/dev/nvme2n2 021648023151 NetApp E-Series 11
/dev/nvme2n3 021648023151 NetApp E-Series 12
/dev/nvme2n4 021648023151 NetApp E-Series 13
= gy
= LEO[E2 LS & RE2=R FYEU Lt
* nvme12 ZHEE2 AE LIEIHLHL nvme2= ZHEER
BE LIEFHLICE
* 01, n2 59| HI|H2 SAE BN HYAHO|A
AEXE LIEFHLICE Ol2{et Al EXH= HO|A
UhEE| D AESE AL O HEEE BE 8
gr= LI
'Y AHO[A! HIYAHO|A Eoll= AEE[X| HHE 2tEHOIM AHEl=

Al Xtol | UATHO|A ID(NSID)Zt LIEEL|CE.

CHS "HE|I|A-|I' S0 M= 2| XSt 227 T2|Q 2 50902 EA|E| D 2| XIE|X| ¢te A2= T2|Q 71022
HEA|EL|CE.

nux 2GHN|X|= 'Status=active’ 2 HEA|=l ZZ 250 Clist

Linux I/OE 2t
JIE2 HYHof| AHEE £~ JELICE

ElSt 1, 'Status=enabled’ 2 LIEE AZ

eui.00001bc7593b7£500a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| "= #:#:#:4 nvmelnl 259:5 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
- #:#:4:# nvme2nl 259:9 active ready running
eui.00001bc7593b7£5£f00a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0'
| "= #:#:4%#:4 nvmelnl 259:5 failed faulty running
prio=10 status=active

prio=0 status=enabled

"—+- policy='service-time 0'

= #:f:#:# nvme2nl 259:9 active ready running
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2ol 3= My

' policy="service-time 0' prio=50 status=active O M1t Chg &2 NSID7} 102! namespace?!
nvme1n10]| prio 2} 501} active2| 'MEN' ZtC 2 AZ0|
X Hotel= AE 20 FLIC)
Of LiYAmo|A= HESE] AGIM 2FELICE

' policy="service-time 0' prio=10 status=enabled' 0] M2 HYAHO|A 109 HYURH BZ2E HO| F£H,
Z2|2 (0] 100|11 "HEN' Zt0| 'edetaE el A2
LIEFHLICE 24 1/07t O] 29| HYAHO|AZ
HUXIX| e LItt.
O] HAmo|A= HEEE BOIM AF/ELICH

' policy="service-time 0' prio=0 status=enabled' 0| O|X|= HEER| A7t MEEIE|= SOt CIE A|EQ

"HE[I A £HE 20 FELICH HIIAHO0|A 109
FEE T2 20| 00|11 "HEf Zto| gdetE el Amlet
Al A2 2 HAIEL|C

' policy="service-time 0' prio=10 status=active =IPN]
ZHE

2= nvme2E 7I2|7|2£ /0= 0| ZZ2E Edf
2

=
o
£8{ B2 =|C|AME LTt

E-Series-Linux(NVMe over RoCE)0|A Z2|% NVMe ZX| EtZ10] LTt NVMe E& A MA

AFS F910S Y &3 Z2 CHESt Wiol w2t ClHtolA ER0) 2t Q&3S Ty 4
I
[=]

RHEL 8, RHEL 9 % SLES 152| &2, /0= Linux SAEJ £2|& NVMe &X| EFIOZ X|FEL|CE 7|2 NVMe
LIS 2 SR M2 2AE0|M BAIE= 20 T =2(X I =2[X F=E 2L

o
=2|X NVMe Z%|= 1/0 ERZUL|CE

o 2130 cHet I/0E AelSt= Z10| 7tE £EELICH /dev/disk/by-id/nvme-eui. [uuid#] =2/ NVMe & X|
HEZ XX 0|E°fE 3\0| OtL|2} /dev/nvme [subsys#]n[id#]. O|2{et & {X| Zt9| 23 = Ot HAHS
AH2S |‘0:| ﬂo UELICE.
o = =

# 1s /dev/disk/by-id/ -1
lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-
eui.0000320£f5cad32cf00a0980000af4112 -> ../../nvmelOnl

[/O7} off HHEILICEH /dev/disk/by-id/nvme-eui. [uuid#] = Soff 21& M EL|CE
/dev/nvme [subsys#In[id#] 7|2 NVMe CIE 22 SEMZ ALESIH ZE Z2E 0| Z = Of2{of| A
7t et SLICE

=)

o

Ao =S = & USLICH
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# nvme list-subsys
Ol d| ==4:

nvme-subsys0 - NQN=nqgn.1992-
08.com.netapp:5700.600a098000a52250000000058%aa8a6
\

+- nvmeO rdma traddr=192.4.21.131 trsvcid=4420 live
+- nvmel rdma traddr=192.4.22.141 trsvcid=4420 live

"NVMe list -Subsys" S A2 off WY AH|O|A FHKIE X|HSHH ST HIJAH 0| A0 CHEE HZ20i Chet =7t
HE7t S ELt.

# nvme list-subsys /dev/nvmeOnl
nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:5700.600a098000af44620000000058d5dd96
\
+- nvmeO rdma traddr=192.168.130.101 trsvcid=4420 live non-optimized
+- nvmel rdma traddr=192.168.131.101 trsvcid=4420 live non-optimized
+- nvme2 rdma traddr=192.168.130.102 trsvcid=4420 live optimized
+- nvme3 rdma traddr=192.168.131.102 trsvcid=4420 live optimized

ot OHE 22 HHO| 23 E AESH0] 7|2 HIYRHE 93t 22 FEHE = = JUSLICL
#multipath -11
@ ZZ HEE H2{H Jetc/multipath.confOi|A] CtSS MM Sl{of EhL|Ct.

defaults {

enable foreign nvme

@ 0| 2'H2 RHEL 100{|AM= O 0|4 2F5HX| &&LICH RHEL 9 O[5 1} SLES 16 0|35 H{ T 04| A
I.

o
SeLct.

ksl

Old| £4:
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eui.0000a0335c05d57a00a0980000a5229d [nvme] :nvmeOn9 NVMe, Netapp E-
Series, 08520001

size=4194304 features='n/a' hwhandler='ANA' wp=rw

|-+- policy='n/a' prio=50 status=optimized

| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live

‘—+- policy='n/a'

- 0:1:1 nvmeOclnl 0:0 n/a non-optimized

| AHAH
(=X=)

E-SeriesO| A IMY A|AH

d

AHIE 0O
==

SLES 122| A2 H|YAHO| A0 DtY AlA

CHA|
1. '/dev/mapper/dm' C|H}O|A =

# multipath -11

2
o

O] @9l Zit= dm-192t dm-160[2t= &

eui.00001£ffe5a94££8500a0980000af4444

size=10G features='l queue if no path'

| -+- policy='service-time 0' prio=50
| |- #:#:#:# nvmeOnl9 259:19 active
| "= #:#:#:# nvmelnl9 259:115 active
‘—+- policy='service-time 0' prio=10
|- #:#:#:# nvme2nl9 259:51 active
- #:i#:i#:# nvme3nl9 259:83 active

eui.00001£d25a94£fef000a0980000af4444

E8 74 22{H 'multipath -II

prio-10 status=non-optimized

live

- Linux SLES 12(NVMe over RoCE)

|
=1

FS HHBLICH

JtX HXIE 20 FLICH

dm-19 NVME,NetApp E-Series
hwhandler='0"
status=active

WPp=Irw

ready running

ready running
status=enabled

ready running

ready running

dm-16 NVME,NetApp E-Series

size=16G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:#:4 nvmeOnl6 259:16 active ready running
| "= #:#:4%:4 nvmelnle6 259:112 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:# nvme2nlo 259:48 active ready running
= #:ifi#:# nvme3nle 259:80 active ready running
2. Z} '/devimapper/eui -' C|H}O| A Q| TE|MO|| IHY A|ARIS MABHL|Ct
o A|ABRS Mot 2 MBS o A|ABI0)| W2t CHELICE O] Gl M= extd4 THY A|AE
PHS 20 FLICL
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# mkfs.ext4d /dev/mapper/dm-19

mke2fs 1.42.11 (09-Jul-2014)

Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97£987e9-47b8-47f7-b434-bf3ebbe826d0

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. A C|HIO|AE OIRES EME MMSLICH
# mkdir /mnt/ext4
4. C|HIO|AE D2 ERL|LCY.
# mount /dev/mapper/eui.00001ffe5a94ff8500a0980000af4444 /mnt/ext4d

E-Al2| =0 It A[AR A - Linux RHEL 8, RHEL 9, RHEL 10, SLES 15 %! SLES 16(RoCE 7|2 NVMe)

RHEL 8, RHEL 9, RHEL 10, SLES 15 % SLES 162 2 U|0|E|E NVMe ZHX|of] m

9,
AMAEIS Hdstn offg ot A|A-S DF2ERLCE

£
1. & MBILICt multipath -11 NVMe F4 223 s o= FLIC

# multipath -11

Ol BHO| Zit= HZEE &X[E &= M AMHEY & JELICH /dev/disk/by-id/nvme-eui. [uuid#] XK.

—_=21— o = X1—

Ot2H Ofl= ULICt /dev/disc/by-id/nvme-eui.000082dd5c05d39300a0980000a52225.

—
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2.

eui.000082dd5c05d39300a0980000a52225 [nvme] :nvmeOn6 NVMe, NetApp E-
Series, 08520000
size=4194304 features='n/a' hwhandler='ANA' wp=rw
|-+- policy='n/a' prio=50 status=optimized
| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live
| -+- policy='n/a' prio=50 status=optimized
| "= 0:1:1 nvmeOclnl 0:0 n/a optimized live
| -+- policy='n/a' prio=10 status=non-optimized
| "= 0:2:1 nvmeOc2nl 0:0 n/a non-optimized live
‘—+- policy='n/a' prio=10 status=non-optimized
"= 0:3:1 nvmeOc3nl 0:0 n/a non-optimized live

IXIE AHESIH AStH= NVMe K| 2] THE|M0]| THY A|ARIS MMSILICE /dev/disk/by-id/nvme-
eul. [1d#].

o AARS ddot= g2 defet of e A[A-of [h2f CHELICE Of G0[AM = extd ItA A|ARS
Y/S 2o FLIC

rr

# mkfs.extd /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
mke2fs 1.42.11 (22-0ct-2019)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97f987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af C|HIO|AS OREY Z0E WHetL|Ct.

4.

o

# mkdir /mnt/extd

ClHIO|AE OR2ERfLICY.

# mount /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
/mnt/ext4

E-Series-Linux(NVMe over RoCE)H|A S AEO|A| AEZ|X| HMA 20l

HIJAHO|AE AHRSEY| M| SAENA HQJAHO]A HO|EE M
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© O A|AROZ HOE XT|ohE U AT O|ALICE

2z
1. SAEO|M 3fLt 0|40 IHUS C|AT9| OHRE XHOR SAIRLIC
2. Il 9zl C|AZ 0| C}2 ZOE ChA| ZABILICE

3. "IFF" BYS A%olo SAE THUS AL} H|DBLIC

xtol
THd=
SAtet ot 8l EHE HAgL|CH

E-Series-Linux0l| NVMe over RoCE 1A & 7|E¢fL|Ct

O] H[O]X|2] PDFE d-d5t0q Qlalist CtZ, CHE Y2 A ES A0 NVMe over RoCE
AEZX #E BEE VIEE = USLICHL Z2H|XE HYS Aot H o] 27 HRELICE

Y HE EEEX
HE dZ EEZXO|M= StLt 0| &2 2 AETF MEA[ARIO| 21 HZE LI SANtricity OS 11.50 E'El*oﬂ)\‘l"
Ofziet Z0| Zf S AEM|M ot| A[AR HEZEZO HE HES II%'?;* T} O] M= 2 S AEQ HCA(ZA

K of”iE) ZE 1717t HZE E-Series ZHEER ZELQI 5o MEUI0f QLO{0F kX[ CHE HCA ZEQ CHE
MEulof RLojof gfL|ct.
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Host 1 Host 1 Host 2 Host 2
HCA Port 1 HCA Port 2 HCA Port 1 HCA Port 2
Controller 1 Controller 1 Controller 2 Controller 2
Host port 1 Host port 2 Host port 1 Host port 2
27 MAS FFSH= A4 o= CHE 20] 4719 HIEER R AMBUloz M EILICH
* MEUl1: SAE1HCAXZE 19 #HAEER 1 SAE LE 1
* MEUI 2: SAE{1HCAZE 23 HEEZ 2 SAE TE 1
* MEUl 3: SAE2HCAZE 149 #HEEZ|{ 1 SAE ZE 2
* MEUl 4: SAE2HCAZE 2 Y HEEH 2SAE TE D
AKX HE EEZX|
Fabric EEZX|0|A = StLt O Ao AQIX[7F AFEEILICE 2 TERSHUAIR "NetApp &5 2EM IEEIA =

= oLt 0
KHE= 290X SES HESHIAIL
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Host 1, HCA Port1 Host 1, HCAPort2 Host2, HCAPort1 Host2, HCA Port2

Switch

e

Controller 1 Controller 1
host port 2

host port 1

Controller 2 Controller 2
host port 1 host port 2

2} S AE0|A O[L|A|0f0]E{f NQNE & O} EM=}etLCt.

SAE TE HZ

SAE(O|L|A|NO]E]) 1

S AE(0[LIA|0f0|E]) 2

EtZI NQN
AEZ|X| HE Q| CHA NQN2 7| S ELICE,

AEE|X| O|EQILICE

of2f|o] AEZ2{(Et2A)

AT ES)|0] O[L|A[0flO]E{ NQN

EtZll NQN
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CH& NQN
=

AE2|X] ZEO|AM AFEE NQNS 7| Z &L T}

ofzflo] HEZ2(EHA) ZE HA NQN
HEES A ZE 1

ZIEEZ| B, ZE 1

NVMe over Fibre Channel A

E-Series(NVMe over FC)2| Linux 7+ X|&l 3! X|$h Alst HE

o

AW THAO M= Linux 80| X[ &= =X] 2helst
HEdlof ghLct.

=
N
[m
M
o

Linux #40| X|2I=|=X| glgfL|Ct

OHY QI RFES BEG| ol 7% AHES MMt LIS NetApp &= 284 IHEZIA S(IMT) S AHEst0] FH|
TH0| XY= =X| EelstAlR
THA|

1. 2 0|SELICE "NetApp 4S5 284 IHEZA £,

2. £24 AM -t S ST

3. M7 T2ZEE [SAN SAE] HHN|A * E-Series SAN SAE * Hoj| = * 7t * HEZ Z2I%tL|Ct

4. AM =A A=t 27|+ E St
AM 2 FH|SH MM0| AIELICE O] MMM E MEE= ZEEZSH 2F M|, NetApp OS H SAE OHE
ZE C2lo|Het 22 PO CHE J|ES ME = ASLICHL

5. Z40f Chol D Y= 71ZES M OIS Of B3 74 AT HBEEX| SHRISHLICE
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6. TWas ZL T70| FHE 2 HA Y TRESS ALo|EHLC

MEdSh 2-ofl TS XEMIEE LIE 2 RER HO|X| St EE S2I5t0] X|@E[= 74 27| HO|X|0f| M M| AT £

NVMe over FCO| Aot AIStS HESHMAIR

NVMe over Fibre ChannelZ AF&5t7| 0| 2 EXSHUAIL "NetApp &= 224 UEZIA Z" 2[M HEEY,
SAE Sl 53 F|ot AtetS AERL|C

AE2|X| S RHSH S HSE AR

40

T

1S 714

O 2H|

714 0232 XA K| 5Lt

=
A

Al
d( 2§ )2 XHEX| gfELct

E-Series-Linux(NVMe over FC)0|A DHCPE AtE3I0 IP =& 714

e AHo|Mat AEZ|X| 02f|0] Zte| S41Z F452{™ DHCP(Dynamic Host Configuration
Protocol)E AtE5I0] IP FAE HlSTLICt

A|Zfot7] FEof

CHS AFS S &RIstAIL.
* AEE[X| 2| ZE St MBI AX| 3! 7 E DHCP M L|Ct.
I ol that

| ZEE2{(01F)7t UM, 2t AEEE{0l= 2712 2EE|X]|
|

Ch2 XIH2 F 712 ZIEE 7t = 2E2|X| HHE (01T 7+d)S LIEFLICE,

e
1. OFx] G1ZStX| o2 2 O|EiYl A0l B2| AH|0|Mut 2t HES2|(A Y B)O| B2l EE 10 AZSHIAIR,

—

@ T ZEE2 T otHof|M 22| ZE 25 AFESHA| OHHA|L. LE 2= NetApp 7= SRt
A= S Oof 2|0 ASLICH.

O|Cf 4l AlO| S 22T} ChA| AL AE2|X BHYO| HRS 7Tk} 7B DHCPE IP
(D) #A2chl ggsic, o zeHAL 1F 1P 347 A4S Wbk 2B A2
S2st{Lt i Ee| Helg ATt AHE %8 Tete 20l FALIC

AE2|X[ BiEO0| 30 O|L{0fl DHCP 2d IP FAE 7HM 2 + Bls 3%, t329l 71 IP Fo71 2FELU L

o HEEH A, ZE 1:169.254.128.101
o HEEZ B, ZE 1: 169.254.128.102
o AEul OfA3: 255.255.0.0
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ZEEe SHOM MAC 4 30|22 &2 U3 HIERIS XA 24 ZEE2{9 ZE 10] CHel MAC
A8 HSHLIC

44 1N

HEST BRIRHs 2 HES2(9| IP FAES 2olst7| 9o MAC FA7H BRBILICH 29X E o) A=K
AlAgiol AZste ol 1P F47t BRBL|C

SMcli& SANtricity Storage Manager &X|(11.53 0[3}) - Linux(NVMe over FC)

SANtricity AT ES||0{ 11.53 0|8}= At23H= AL, #a| AH|0| M0 SANtricity AE2|X|
e[ ATEQHE HX|5tH of2|0|E 2t2|e & ASLICH

SANtricity AE2|X| t2|Xt= F=7t 2| =Y S /et CLI(Command Line Interface)2t 110 22 E S SAE 714
HHE AEZ|X| 0{2j|0] HEEZE FEAISH= Host Context AgentE L aHeiL|LCt,

SANTtricity 2 E|0] 11.60 O| &2 AIE35H= 2 LI2 HAE 3 BRIt gl&LIC SANtricity
HOF CLI(SMcli)= SANTtricity OSOl| Z8tE|0f QO SANTtricity A|AH 22|XHE SEolf CHREEE &
@ OI*'—l C}. SANtricity System ManagerE £l SMcliE CHR2 2 E=5h= W0 CHSE XkM|BH LHES £
ZSHY AL "SANtricity System Manager 22t¢! =22 0i|A] CLI(Command Line Interface)
%*%2 CHR2ESHYAIR"

() SANtricity AZERI0] B 11.80.12E SAE HEYAE Of0|HELS Cf 04 KIs|X| kesLick

(%2
>
Z
G
‘<
I
0
2
U'I
2
f:
r

SANTtricity Storage Manager S2I0|AHE& A|AH!:
° RAM *: Java Runtime Engine& 2GB
o *C|A3 Z7H*: 5GB
° * OS/Ot7|EIX *: X|¥El= 2F A HH 2 of7 |HIKE Z2HSt= X|E2 S BRI AIL "NetApp X[ &,
CHREZ = * HOj|A CHR2ZE [E-Series SANtricity AE2|X| 2t2|XH HFZ 0
O] Ztof| CHaH
o] 0| M= H|0|E SAE LinuxE AF2E I Windows®t Linux7t 25 2E 22| AH|0|M Z21Z0|7| w20
Windows % Linux OS Z21E H=0f SANtricity AE2|X| 22|XIE MK|St= ghHs Mash|Ct
THA|

1. Ol A SANtricity 2T E¢|0f Z2|AE CHREEBLICt "NetApp X|2". CHREE * H0|A CHRZE [E-Series
SANtricity AE2|X| 22|XH HF2 Ol%iﬂ—l Ct.

2. SANtricity AX| T2 g MEHSL|Ct.
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Windows gsA

SMIA*.exe | I{7| XIS & # S2I3t0] MX=S a. SMIA*BIN &X| T§7|X|7} Q= Cl2E{al2
AEFEHLICH oS gLt

b. temp OF2E X|H0|| A& H3to| gl 22

—_

''ATEMPDIR' 42 *E“gg.ﬂ-ltt. oll:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mhUof cHot A Hot2 &
SMIA *.bin" BHS AMBtLICT.
H
o

d. '/SMIA *.BIN'
A|EfStCt

3. HX| OPHALS AHE5H0] 2H2| AE|O[M0| 2ZEL0{E MX|ELICH

SANTtricity System Manager-Linux(NVMe over FC)S At238t0] AEZ|X| M

AEZ|X| BHES 7521 H SANtricity System Manager®lAl A X| OFHALS AF2E £
UELILCE.

SANtricity A| A" 22|Xt= ZF ZIE S| LHEE 3 718 QIE{ O] ALICH AFEX} QIE{H| O] A0f M| ASHAH
HetXo|M AEESQ IP FAE 7t2|ZLICH AX| OFHALS AFSSHH A[AHR ES AR = ASLICEH

* Ot 2| &=,

* Ct2 E2t2X Z StLt7t EEHEl SANtricity System Manager0ll 2 M| A 87| 2|8t 2t2| AE|0|M LT},

HeteX x| HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AbIIpE| 14

Of ZFHofl 3

System Managerg 7Lt E2IRXME MZE DX|H OPHAF XIS E CHA| A|RE|DD CHS S 7H 0| AHe] ZZ0|

* E % =8 280| HXIE[X| gELCt

127



© 2EO| FYEIX| ASLIC.

CHA|
1. H2tRX{0f| M 'https://<DomainNameOrIPAddress>" URLS 2|2igtL|Ct

IPAddress= AE2[X| BB HEE2] & otLto| FAYLICEH

THE[X] 842 01|00l M SANtricity A|AH 2H2|XHE XS 8 2E|Xt = @Y TETETL LIEFEL|CEH HY
71gh AN A 2hE|= 22| X, X[J, 2ot 8L HLIEEO| U 7tX| 22 J&S LT OFX|2 A JHe| HE o=
=5Y + gle Yolol =t AFLIL admin HE9| Fo = *E* Het = admin AF SF S ALE0I0] 2= 22 S

B2 & 0|$|_| Ct. 4702 2 Ar X H&ho]| CHSE XEM|SH LIRS SANTtricity System Manager AF2 Xt
°|E1111|0|*01|H H3E = 220 E2E2 BXSHHAL.

2. PiE|R 42 M U 9 ol WO BElX ool tfet System Manager ¥ S 128t Ok * o= MF 8
S2isct.

THE B 28 I8, 9I2C £ 20| gl AP M OPHAE AEHEILICE,

o * SEQ|(ZIESE U Sato|E) &9l * — AEa|X| HiEe

al
O|ES Y&t

o rSAE G 2% K| ol *— AE2|K| HiH0| YA £ Qi SAE Y ztol3)
o B AW MX| WO il HIES B R4S 22ApILCH B2 SatojHo| =2y JF LIt

IT
=
o *Fdn fY *—AEE|X| BIE0| M7t EMSIH System Manager?t X5 22lS fAle = JEE SLICH

° * AutoSupport &gt * — AE2[X| 012[0]2] HEE X522 ELIH SN 7= X|H £ C|AIHX|E
Lt

4. 288 ofZ! MM3IX| t2 AL Storage [Volumes > Create > Volume] H|F 2 0| 55t0] MM EHL|Ct.

XEMIEH LHE2 SANTtricity A| AR 2t2[Xte] 22t =FHE TZSHYAIL.

E-Series-Linux(NVMe over FC)0l | FC AQ|X| 4

FC(Fibre Channel) A& FMH(ZH)SIH SAEI AEE|X|0| M&StD HE £E Horet
= USFLICH A22X[Q] 22| QA HO|AE AFESIH AQX(IE ELé'(Zonlng)Ef'—l .

o AQIX|Of| CHSE 22| X} X =,

* 29Kl HEE 2t 2 AE O|L|A|00]E] ZE 8! 2} ZIEE] T4 ZES] WWPNRIL|Ct. HM0| HBA REE|EIE
AFESHHAIL.

0

Of Zredof chel
AKX Z=of| CHet XiMet LHE2 A9(X] S
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I
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THA|
1. FC 29|X| 22| =2 20j| 29It Tt zoning 74 S48 MEfgtL|Ct.

—

2. I S AE O|L|A|0f|0|E] ZES ZBSH O[L|A|0f|0|E{Q ST FC A9(X|0]| &
Zotsts M Z22 MYt

M
I.l_l_
H
rn
m
»a
HH
Im
i

3. AQIX|0llM 2t FC = AE O|L|A|0fO]E ZE0|| CHal 371 & 4

4. @oi2 NI OIS MES T 742 BysLCE

o 1=
E-Series-Linux A E0|A] NVMe over FC InitiatorS A& $tL|C}

IOiO|HH k{2 2tA 2| NVMe O|L|A|0f[O]E| 2 M0fl= NVMe-CLI IHZ|X|E AX| 5! &St
SAENAM NVMe/FC O|L|A[M|O|E{E AtESt= 7|S0| etElL|Ct

Of ZfHofl 3

CtS EXH= Broadcom Emulex EE= QLogic NVMe/FC X| & FC HBAE AtE3%t= RHEL 8, RHEL 9, SLES 12 9

SLES 150 MEELICt. O[2{et OS FE= HBAZ2| OftH H{FHO| X E[=X[0fl TS XEMISE LIE 2 ChS S HZSHMR.

“NetApp Arg ORA—I DHEEIA %H .

CHA|
1. "NVMe-CLI" I{7|X| & M X|gtL|C}.

° SLES 12 EE= SLES 15 *

# zypper install nvme-cli

RHEL 8 "= RHEL 9

# yum install nvme-cli

+

a. Qlogic®| < Broadcom NVMe/FC Ats HE AIEEE HX|ot T OS2 EEStE
'lib/systemd/system/nvmefc-boot-connections.service’ & 8 gtL|C}.
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[Unit]

Description=Auto-connect to subsystems on FC-NVME devices found
during boot

[Service]

Type=oneshot

ExecStart=/bin/sh -c "echo add >

/sys/class/fc/fc udev device/nvme discovery"

[Install]
WantedBy=default.target

2. nvmefc-boot-connections AH|A S EMSISHD A|ZHHL|C

systemctl enable nvmefc-boot-connections.service

systemctl start nvmefc-boot-connections.service

° Emulex HBAO]| Lt S AE & AF: *
(D) ct2 2l Emulex HBAOHR SEEILICE

1. SLES12 SP4E NVMe/FC Initiator2 AFE3t2{H Ipfc_enable_fc4_types 322 ANSHMA|2.

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc enable fc4 type=3

2. "initrd"E CHA| L ESIHO] Emulex HZ 3! 28! 07 M4 HAS TP ZLIC

# dracut --force

SAETL HEEE D SAEM NVMe/FC O|L|A|0f|0]E{ 7} HHEL|CE,

© z2=

MHE 2tZ5H NVMe over Fibre Channel ZEJt At5Q 2 HZAEILICE,

At

130



SANtricity System Manager-Linux(NVMe over FC)Z AtE25t0] SAE MM

SANtricity AlAS] 2H2|XHS AL23t0] AE2[X| B0l HO|E|S Hadts SAES Holst|ct
SAE Hols AEZ|X| HiZo| HHE SAES U F= £ 5 SiLto|H 220 gt 10

HNAE 5{85t= O 2Rt THA S SHLtLICt.

1. AE2|X| [SAE] &S MEBLICH

2. MENU: Create [Host] & Z2!8tL|Ct.
Create Host CH@t A4 X7} LIEFEL|CE

3. o w2t TAE XS MERIL|CH

=P M
= M SAEQ| 0|52 Y=HELICE.
SAE 2% MH fAYLIC CELR SE0M LIS &M J SIHLHE MERILICE
* SANtricity 11.60 O| A& * Linux *
* * Linux DM-MP(#{€ 3.10 O|4}) * - SANItricity
11.60 O|™ HH
SAE QIEH0|A RYRILICE A8 SAE QIEIO|A RAES MEHELICE At
HiZ Ol AFE 7158t SAE QIE{H[O|A {HO| SHLR
U= 22 0| ¥ S MeEHE &~ gIELICE
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23 EE
sAE ZE Ce 3 oiLtE L,

* *1/0 AEHO|A * & e

ot
r
~

SAE EEJI 20005t A2 220 SAE ZE
AEXE MEfE = ASLICE o] YYo| HFE =
Y YLICE

SAE EEJL 2I0ISHA B2 3L SAEOA

letc/NVMe/hostngn2 E 10 hostngn A8 XIS
XHO} SAE X o|of GIZBHLICY.

SAE TE ASRIZ AZ02 Q2| L}
/etc/NVMe/hostngn IH (Bt EHO|| SHLHAOfA] *
SAE XELER SA/E0HE 7S = JASLICL

SAES} SIHSIBT 3 HOj BLt| SAE HE
AIXLE Z7FSHOF SfX|Dt SAE S HAE
AJIRIE 24 MeElst 4 LT 2f At -
SAE EE T EAFL 2R3 32 o
QU= * X * B MEolo] AERLES A2 £
QlaLict

2

SAEJ H3HOoZ MME|H SANTtricity System Manager= SAEO| Ciof AHE 2t SAE TEQ Chgh 7|2
0|52 MdgfL|ct.

7|2 EE2 "<Hostname_Port Number>"QIL|L}. 6| S S0{, 2AE IPTO| ol Y& & i ZEO| 7|2 EE2
IPT_1QJLICE.

SANTtricity System ManagerS Al&50{ £& &4 - Linux(FC over NVMe)

0 EI0| NBE + QTS SAE EE SAS S AL BEHULHOIL)S Bereyol
BUICH o S SAE o SAE SAAEI] AERIX| RS oiL} 04l 12l 2B 0l ol
CH3t A& S ROIFHLICY,

POP

c 2YE 252 AE2(X| HiEe HEER 2o SRELIL
* ZAE K= S AE SHAHM 2E0| UM ASH= O St HIYAHO|A IDNSID)E F H A2
ASLICL 1R NSIDE AHE3l{0oF &L|Ct.
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=0 ASLIC

S2{2H| g

E

* 280/ o|o| .}

E Z2{AE7t glEL

Yol HolE[A}S LTt

AESHAHLE AHESHA]

=
=

£ =E0| EA|L[X|2t DA(Data Assurance)

E M8
A AEIAM

° DA

|

1. AEE|X| [SAE] HFE MEigL|CE

MHUAI2.

L|C}.

F

-
o
=]

A3t 2B AM|A

=5 S=Of| LIEFELICY.

E-Series-Linux(NVMe over FC)0l|AX| SAEN EA|E= SE EA|

L|C}. O] =7&= NVMe-CLI

A7) HA|

-
[e]
—

I{7|X|2] LEO0|H 'NVMe list HE CHAl AL

SMdevices 22 A28 SAEQ|

H2{™ 'NVMe NetApp SMdevices[-o<format>] HHES

HHE

-
ot

E-Series 280 izt 2t NVMe ZZ20]| CH

AMESHIAIL.

(-o7t AFEEX|

R Ab
o o

(=)

=2
—

£3 '<format>'
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# nvme netapp smdevices

/dev/nvmelnl, Array Name ICTM0706SYS04, Volume Name NVMe2, NSID 1, Volume
ID 000015bd5903df4a00a0980000afd4462, Controller A, Access State unknown,

2.15GB

/dev/nvmeln2, Array Name ICTM0706SYS04, Volume Name NVMe3, NSID 2, Volume
ID 000015c05903e24000a0980000af4462, Controller A, Access State unknown,

2.15GB

/dev/nvmeln3, Array Name ICTM0706SYS04, Volume Name NVMed, NSID 4, Volume
ID 00001bb0593a46£400a0980000af4462, Controller A, Access State unknown,

2.15GB

/dev/nvmelnd4, Array Name ICTM0706SYS04, Volume Name NVMe6, NSID 6, Volume
ID 00001696593b424b00a0980000af4112, Controller A, Access State unknown,

2.15GB

/dev/nvme2nl, Array Name ICTM0706SYS04, Volume Name NVMe2, NSID 1, Volume
ID 000015bd5903df4a00a0980000af4462, Controller B, Access State unknown,

2.15GB

/dev/nvme2n2, Array Name ICTM0706SYS04, Volume Name NVMe3, NSID 2, Volume
ID 000015c05903e24000a0980000af4462, Controller B, Access State unknown,

2.15GB

/dev/nvme2n3, Array Name ICTM0706SYS04, Volume Name NVMed, NSID 4, Volume
ID 00001bb0593a46f400a0980000af4462, Controller B, Access State unknown,

2.15GB

/dev/nvme2nd4, Array Name ICTM0706SYS04, Volume Name NVMe6, NSID 6, Volume
ID 000016965930424b00a0980000af4112, Controller B, Access State unknown,

2.15GB

E-Series-Linux(NVMe over FC)0|A] SAEOA HYULH HH

AEE|X| B0 thiet 55 B2 E MS5H7| 2o = AE0M Folj XS HAst=E F4E

UASLICE.

AlZFsE7| o
A A=of| 2Rt Ii7|X|E 2 Xsof LT},

* RHEL(Red Hat) SAE9| AL "rpm -q device-mapper-multipath"S A&listo] I{7|X| 7} M X|=|0] UY=X]|

stoISfL|C}

* SLES SAEQ| AL 'rpm-q multipath-tools'S A¥st0] IH7|X| 7t X[ =] Q=X 2elgt|ct

SLES 12 use Device Mapper Multipath (DMMP)

NVMe over Fibre Channel. RHEL 8, RHEL 9,

RHEL 10,

for multipathing when using

SLES 15 and SLES 16

use a built-in Native NVMe Failover. Depending on which OS you are

running, some additional configuration of multipath is required to get

it running properly.
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SLES 120] CHsl DMMP(Device Mapper Multipath) 43

712X 9O Z DM-MP= SLESO||A H[ZM3tE|] JELICH SAENA DM-MP 74 QA E gMstst2{™ CHS HAIE
AZSIM| Q.

oHA|
1. C+3 of[of] EA|E! CHZ NVMe E-Series B X| &5 2 /etc/multipath.conf It 2| devices MM0f| F7HEHL|CE,

devices {
device ({
vendor "NVME"
product "NetApp E-Series*"
path grouping policy group by prio
failback immediate
no path retry 30

2. A\|AH

il

El Al A|ZE| =2 'multipid' S TAELICE.

# systemctl enable multipathd

w
rt

M Y| D UX| O™ "HE|HO| =S A EFRILICY.

# systemctl start multipathd

4. "HE|HO|=' HENE =telsto]

e

A AfEfo| T A% FOIX| EHOIBHLICE

# systemctl status multipathd

RHEL 80{| CHSt 7|2 NVMe CHs ZE2E MAStL|Ct

VMe Multipathing2 RHEL 80f|l M 7|=H Q2 H|&4otE[0f QLM Of2l THAIE AHE5H0] &g etsl{ofF ghLCt.

1. 712 NVMe Ct& Z2E #H7| /8l 'modprobe’ 48 AN BiL|Ct.

# echo "options nvme core multipath=y" >> /etc/modprobe.d/50-

nvme core.conf

2. M modprobe OH7H#H4=2 "initramfs"S CIA| BHELILCE,
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# dracut -f

3. MHE THREESI 7|2 NVMe B2 CHE9PH 2HotEl HEfz MetetL|ct

# reboot

4. SAEE HEISH 2 7|2 NVMe Z & CHE27F 243U =X] &elgfL|Ct,

# cat /sys/module/nvme core/parameters/multipath

. HE =30| N2! Z2 7|2 NVMe Multipathing2 0T 35| H|ZMSHE|0f QUELICE
b. HH £20| YOI A2 7|2 NVMe CIEZE 7| 50| g3t YAS ZE NVMe HX|0|M 0] 7|52 AH8E
ALt

@ SLES 15, SLES 16, RHEL 9 2! RHEL 102| Z< H|O|E[E NVMe ZE[I{ 0| 7|2Xo=
gystE|of o8z It 90| DK ghELIC).

E-Series-Linux(NVMe over FC)0{|A] 7+AF ZHX| EFZHIO]| CHSH NVMe E 01| M| A

A2 321 08 o =& F 2 Craet Aol w2t CjHFo|A ErZIo)| CHet iE3 S A d8E =
OlAL|C}
PN =] .

SLES 122 2 I/O= Linux 2AE0| ofdh 7het X[ a2 2 MEELICH DM-MP= 0|21 7t ti&fel 7]=0]
Cle 22| A2 2 Da|shct.

=S2|H C|Hio|A ZETt Ootl DM-MPOIIA &St ZHA CIHFO| A0 2l==d g Mas{of SfL|Ct 22X Z =0 it

UEHS A= 42 DM-MP7t Y 2H] O|HIES #e|e £+ el =={0| HujgtL|ct,

/devimapper2| dm &X| EE= 'symlink' £ S3lf 0|22t 25 ZX|0f] HMA S -~ JASLICL ol E EH CS ZELICH
/dev/dm-1

/dev/mapper/eui.00001bc7593b7£f5f00a0980000af4462

o

CHE "NVMe list" BES| £ 0o M= ZAE L E O|F1t HYAHO|A |DO| &2t 2AHE 20 FLICL
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NODE SN MODEL NAMESPACE
/dev/nvmelnl 021648023072 NetApp E-Series 10
/dev/nvmeln2 021648023072 NetApp E-Series 11
/dev/nvmeln3 021648023072 NetApp E-Series 12
/dev/nvmelnd 021648023072 NetApp E-Series 13
/dev/nvme2nl 021648023151 NetApp E-Series 10
/dev/nvme2n2 021648023151 NetApp E-Series 11
/dev/nvme2n3 021648023151 NetApp E-Series 12
/dev/nvme2n4 021648023151 NetApp E-Series 13
= gy
= LEO[E2 LS & RE2=R FYEU Lt
* nvme12 ZHEE2 AE LIEIHLHL nvme2= ZHEER
BE LIEFHLICE
* 01, n2 59| HI|H2 SAE BN HYAHO|A
AEXE LIEFHLICE Ol2{et Al EXH= HO|A
UhEE| D AESE AL O HEEE BE 8
gr= LI
'Y AHO[A! HIYAHO|A Eoll= AEE[X| HHE 2tEHOIM AHEl=

Al Xtol | UATHO|A ID(NSID)Zt LIEEL|CE.

CHS "HE|I|A-|I' S0 M= 2| XSt 227 T2|Q 2 50902 EA|E| D 2| XIE|X| ¢te A2= T2|Q 71022
HEA|EL|CE.

nux 2GHN|X|= 'Status=active’ 2 HEA|=l ZZ 250 Clist

Linux I/OE 2t
JIE2 HYHof| AHEE £~ JELICE

ElSt 1, 'Status=enabled’ 2 LIEE AZ

eui.00001bc7593b7£500a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| "= #:#:#:4 nvmelnl 259:5 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
- #:#:4:# nvme2nl 259:9 active ready running
eui.00001bc7593b7£5£f00a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0'
| "= #:#:4%#:4 nvmelnl 259:5 failed faulty running
prio=10 status=active

prio=0 status=enabled

"—+- policy='service-time 0'

= #:f:#:# nvme2nl 259:9 active ready running
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2tol

00k

==
=

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

' policy="service-time Q' prio=10 status=enabled'

' policy="service-time 0' prio=0 status=enabled'

' policy="service-time 0' prio=10 status=active

E-Series-Linux(NVMe over FC)0i|A| E2|X NVMe %

29

ol MUt CIE &2 NSID7f 102! namespace?!
nvme1n10| prio 2f 502 active2| 'AE' 21O = ZHZ0f
| MotE|l= A2 EH FLICL

Ol HIAM|O|A = ZIEER] AMIM AFELIC

O] M2 HYALO|A 109 HYRH FZ2E B0 FH,
Z2|2 (0] 100|11 "HEN' Zt0| 'edetaE el A2
LIEFHLICE 24 1/07t O] 29| HYAHO|AZ
HUXIX| e LItt.

O LiYAmojA= ZEEE] BOIA 2R CH

Ol diMl= HEE A7t MEEIE|= SO CHE A9
'HE|IHA-|' Z22 S B SLICH HIKYADO|A 102
ZZE= T2|Q 240 00|11 "AEN gro| &t dstEP ol AMnfst
Al AZZ HA|EIL|CH

2 A2 = nvme2E 7127|222 |/0= 0| AZE E4
ZHEEY

=
o
£8{ B2 =|C|AME LTt

K| EtZU0f CHEE NVMe 2501 A A

Mg S0l 08 U =Y F 2 LiEst Yo et Cluto| A ERzlof Chet i=H S 7488 +

UASLICE.

RHEL 8, RHEL 9 &

Cts 22 £22M2 SAENM BAIE = 2ot oh

T o

=2|X NVMe HX|:= 1/0 EFZILICE

—

| SLES 152] 22, /0= Linux SAEJI 22|X NVMe &HA| EFIOE X|ABILICTH 7|2 NVMe
2N BKlo 2N Z2E #2|eL|Ct

o 230 cHet I/0E AelSt= Z10| 7HE ZEELICE /dev/disk/by-id/nvme-eui. [uuid#] =2/ NVMe & X|
HEZ XX 0|E°fE 3\0| OtL|2} /dev/nvme [subsys#]n[id#]. O|2{et & {X| Zt9| 23 = Ot HAHS

AMES f0=| ’%2 USLILH.

# 1ls /dev/disk/by-id/ -1

lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-
eui.0000320£f5cad32cf00a0980000af4112 -> ../../nvmelOnl

[/O7} off HHEILICEH /dev/disk/by-id/nvme-eui. [uuid#] = Soff 21& M EL|CE

/dev/nvme [subsys#]n
JpMBUSLICE

=)

o

Ao =S = & USLICH
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# nvme list-subsys
Ol d| ==4:

nvme-subsys0 - NQN=nqgn.1992-
08.com.netapp:5700.600a098000a52250000000058%aa8a6
\

+- nvmeO rdma traddr=192.4.21.131 trsvcid=4420 live
+- nvmel rdma traddr=192.4.22.141 trsvcid=4420 live

"NVMe list -Subsys" S A2 off WY AH|O|A FHKIE X|HSHH ST HIJAH 0| A0 CHEE HZ20i Chet =7t
HE7t S ELt.

# nvme list-subsys /dev/nvmeOnl
nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:5700.600a098000af44620000000058d5dd96
\
+- nvmeO rdma traddr=192.168.130.101 trsvcid=4420 live non-optimized
+- nvmel rdma traddr=192.168.131.101 trsvcid=4420 live non-optimized
+- nvme2 rdma traddr=192.168.130.102 trsvcid=4420 live optimized
+- nvme3 rdma traddr=192.168.131.102 trsvcid=4420 live optimized

ot OHE 22 HHO| 23 E AESH0] 7|2 HIYRHE 93t 22 FEHE = = JUSLICL
#multipath -11
@ ZZ HEE H2{H Yetc/multipath.conf [ A] CtS S MAsl{of BL|Ct.

defaults {

enable foreign nvme

@ 0| 2'H2 RHEL 100{|AM= O 0|4 2F5HX| &&LICH RHEL 9 O[5 1} SLES 16 0|35 H{ T 04| A
I.

o
SeLct.

ksl

Old| £4:
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eui.0000a0335c05d57a00a0980000a5229d [nvme] :nvmeOn9 NVMe, Netapp E-
Series, 08520001

size=4194304 features='n/a' hwhandler='ANA' wp=rw

|-+- policy='n/a' prio=50 status=optimized

| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live

"—4+- policy='n/a' prio-10 status=non-optimized

"= 0:1:1 nvmeOclnl 0:0 n/a non-optimized live

E-Series - SLES 12(NVMe over FC)X|A] I} A|AE! MM
SLES 12°9| 2% #6t= dm &X[of OfY A[ARES DHEST OHY A|ARIS OIRES

EHA|

1. '/dev/mapper/dm' C|H}O|A = C

HZ{=
o= =2

£2 74 22{H 'multipath -II' & sHStL|C}

# multipath -11

2
o

0] ol A= dm-192F dm-160|2H= & 7HK| K|S 2o FLCh.

eui.00001ffe5a%94f£f8500a0980000af4444 dm-19 NVME,NetApp E-Series
hwhandler='0"
status=active

size=10G features='l queue if no path' Wp=rw

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

| |- #:#:4%:# nvmeOnl9 259:19 active ready running

| "= #:#:4#:4 nvmelnl9 259:115 active ready running

‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:%# nvme2nl9 259:51 active ready running
- #if#i#:# nvme3nl9 259:83 active ready running

eui.00001£d25a94£fef000a0980000af4444

dm-16 NVME,NetApp E-Series

size=16G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:#:4 nvmeOnl6 259:16 active ready running
| "= #:#:4%:4 nvmelnle6 259:112 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:# nvme2nlo 259:48 active ready running
= #:ifi#:# nvme3nle 259:80 active ready running
2. 2t '/dev/imapper/eui -' C|HIO| A 2| MHE|M0j| THY A|ARIS WAHSLICH
O A ARS MYsh= A2 detlsh ord A|A=of w2t CHELICE O] ool M= extd T A|AE
PHS 20 FLICL
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# mkfs.ext4d /dev/mapper/dm-19
mke2fs 1.42.11 (09-Jul-2014)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97£987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af ClHIO|AS OREY Z0E WA etL|Ct.

# mkdir /mnt/ext4d

4. C|HIO|AE DR EEL|CT.

# mount /dev/mapper/eui.00001ffe5a94ff8500a0980000af4444 /mnt/ext4d

E-Al2| =0 It A[AR A - Linux RHEL 8, RHEL 9, RHEL 10, SLES 15 %! SLES 16 (FC 7|2t NVMe)

RHEL 8, RHEL 9, RHEL 10, SLES 15 % SLES 162| 4<% U[O[E[E NVMe ZX[0f| @A
AABIS M5tT ST TH AIAHS Ot EBtLICE

A
1. multipath -Il F2S A#Sto] NVMe ZA S22 7HELICE,

# multipath -11

O] @Al Zut= HZE &K E 3= 4 MEY £ JSLICt /dev/disk/by-id/nvme-eui. [uuid#] 2lXl.
Ot2H Odl= ULICt /dev/disc/by-id/nvme-eui.000082dd5c05d39300a0980000a52225.
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2.

eui.000082dd5c05d39300a0980000a52225 [nvme] :nvmeOn6 NVMe, NetApp E-
Series, 08520000
size=4194304 features='n/a' hwhandler='ANA' wp=rw
|-+- policy='n/a' prio=50 status=optimized
| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live
| -+- policy='n/a' prio=50 status=optimized
| "= 0:1:1 nvmeOclnl 0:0 n/a optimized live
| -+- policy='n/a' prio=10 status=non-optimized
| "= 0:2:1 nvmeOc2nl 0:0 n/a non-optimized live
‘—+- policy='n/a' prio=10 status=non-optimized
"= 0:3:1 nvmeOc3nl 0:0 n/a non-optimized live

IXIE AHESIH AStH= NVMe K| 2] THE|M0]| THY A|ARIS MMSILICE /dev/disk/by-id/nvme-
eul. [1d#].

o AARS ddot=s 2 defot ofd A|AR0f wh2f CHELICE Of KIM|M| M= extd THE A|AFS 2HE
YyS 2o FLIC

rr

# mkfs.extd /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
mke2fs 1.42.11 (22-0ct-2019)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97f987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af C|HIO|AS OREY Z0E WHetL|Ct.

4.

o

# mkdir /mnt/extd

ClHIO|AE OR2ERfLICY.

# mount /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
/mnt/ext4

E-Series-Linux(NVMe over FC)0l|A] @ AENA AEZ|X| M| A 20l

HIJAHO|AE AHRSEY| M| SAENA HQJAHO]A HO|EE M
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- diff FES MG FALE DY S 220k Bl wgfLct

xolg ptl =
SARSHIFY 9 EC{E RAFLICH

E-Series-Linux0l| NVMe over FC T2 A& 7|EgL|C}

O] H[O|X[2| PDFE “H/dst0q 22ligt Ct2 L2, LIS |IZAEE AF2510 NVMe over Fibre
Channel 2E2|X| 718 EEE 7|EY = JUSL|CH Z2H[X'E ZAS sASHHH 0] =T}
o QskL|Ct
= [=] .

Direct Connect Topology

Host 1 Host 2 Host 2 Host 4
HP1 HP2 HP1 HP2 HP1 HP2 HP1 HP2

N =

Controller A Controller B
* ZAE1HBAZE 1 YU ZHEEH ASAE ZE 1
* 2AE1HBAZE 23 ZIEER B2AE ZE 1
* SAE2HBAZE 1 U HEEH ASAE ZE 2
* 2AE2HBAZE 23 ZIEER B2AE ZE 2
* ZAE3HBAEE 1Y ZHEEZHAZAE ZE 3
* TAE3HBAEXE 23 7IEEZ{BRAE ZE 3
* SAE4HBAXZE 1 U ZHEEZ ASAE XEY
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SAE4HBAEZE2 Y ZHEEZ BSAE XE4

AQK HE EEEX]

Fabric EEZZX|0| M= StL} O| At ALQIX|7F AR EIL|CH 2

RSN
X|QE|= AQIK| 2E2S RESIAAIL.
Fabric Topology
Host 1 Host 2
HPF1 HF2 HF1 HP2
Controller A Controller B
SAE AExtILICH
2t SAEO0|A O|L|A|KIO]Ef NQNZ BtOt 2AM3tetL|Ct
SAE TE ¥Z =2E NQN
SAE(O[LIA[KO]E]) 1
SAE(O|L|A|0]O]E) 2
EtZl NQN
AEZ|X| HHE | CHA NQNS 7| EEL|CE,
AE2|X| O|EQIL|Ct EtZl NQN

ofzf|lo] HEE2{(EHA)

CH4 NQN

AE2|X| ZEO|A AFRE NONE 7|2 %LICt,
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of2flo] AEER{(Et) ZE HZE NQN

HEEZ| A EEA
HEER| B, ZE 1
HEEZ| A EE2

ZIEEZ| B, ZE 2

VMware Express 7

E-SeriesOf| Z&=l VMware Express 74

AEE|X| A|AEIS XSt SANTtricity System Manager0ll M| ASH= VMware Express
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Verify the configuration
IS supported
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Configure
management port IP addresses
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Configure multipath software,
if applicable
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Install and configure host utilities,
if applicable
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Access SANTtricity System Manager

<

Follow Setup wizard to
configure storage array

v

Perform protocol-specific tasks

v

Discover assigned storage on host

v

Configure storage on host

v

Verify storage access on host
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vmmkping <iSCSI target IP address\>

o FE T Yol ZYotEl ZL HO|ZE 37|17t 8,972HI0|EQl ping BY S HAHLICE IP Sl ICMP ZetEl
ST = 28HI0| EZ, HO| 20 37}t&|H 9,000H0| ERYLICE. s A|X|= T2l 37| HIES 2FELIC d
ALK = IPv4 THZO] DF(X’@WI &8) HIES dBELICE o|2{et SMS AFESHH 9,000H0|E9| HE
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vmkping -s 8972 -d 192.0.2.8
Pinging 192.0.2.8 with 8972 bytes of data:
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Ping statistics for 192.0.2.8:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 2ms, Maximum = 2ms, Average = 2ms
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Verify the configuration
IS supported

v

Configure
management port IP addresses

v

Configure multipath software,
if applicable

v

Install and configure host utilities,
if applicable

v

Access SANTtricity System Manager

<

Follow Setup wizard to
configure storage array

v

Perform protocol-specific tasks

v

Discover assigned storage on host

v

Configure storage on host

v

Verify storage access on host
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ping -S <hostIP\> <targetIP\>

° HE majlo] gdstEl 22 HO|2E 37|17} 8,972HI0|EQI ping BE S A LI IP & ICMP ZEE
8I|Ci= 28HI0| EZ, H|O| 2 =0f| 3=7H=|H 9,000HI0| ERQILICE. f A9|X|= Ddf(Z=2f ¢ ) HIESE ALt |
AQXIE AFESHH :'7IE 28 = E’JQ'—IEL 0|2{gt SMS AFE3ITH 9,000HI0|EQ| HH =S iSCSI

O[L|Al0f[O]E o EFZU ZHol] §SH 2 H&T = ASLITY.

ping -1 8972 -f <iSCSI target IP address\>

O| of[of| A iSCSI CH&f IP 4= 192.0.2.8 RILICE.
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C:\>ping -1 8972 -f 192.0.2.8
Pinging 192.0.2.8 with 8972 bytes of data:
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Ping statistics for 192.0.2.8:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 2ms, Maximum = 2ms, Average = 2ms

2. Zt SAEQ| O|L|A|M|O]E] FA(ISCSIN| A E|= SAE O|EHUl TEQ| |P AN 2t ZHEZE2{9| iSCSI ZEZ
‘ping' WS MHBILICH A0 UL 2 SAE Mol 0] SIS 3ok TR wat P FAS WAL,
() B0l s B0l thalo] ZAsisiolof oix/ol DF WS wee SAE A, 250l
AES2] Y A9/A ZEQ] 0|cil QIE{H0|A0) ThEH MTU 27I(RE 22 XIS Solghict
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E-Series-Windows0| A SA

S
SAS IZEZO| AR SAE TE ZAZ 3I0I8t 1 At MK

1CHA|: SAS SAE AlHZ} 3ol _ Windows
HBA REIZ|E|E AIE3I0] SAS FTAE A2 L2 HBABIOSE AtE205t0] MAsH 1M MES £3eL|Ct.
o Zrofl cHat

HBA R 2|E|of CHet X| S HERILICE

* iR 22l HBA 32 H= HBA REEIEIE MSYLICL 2AE 2 AH| & CPUO [z} LSI-sas2flash(6G)
IL = sas3flash(12G) R EZ|E|E AFESHYAIL.

CHA|
1. HBA 22 H|2| ¥ AtO|EO|A LSI-sas2flash(6G) EE£= sas3flash(12G) REZ|E|S CHR2Z =BT
2. RE2IEIE AXIFLICL

3. HBABIOSE AtE3t0] LMo Metst M™S MEistL|CT.

2% Al

0Ok

e 25 o M2 S HZSHHAIR "NetApp &= 2EH IEZA &

20 82 7=

O| H|O|X[o] PDFE ‘4-d5t0] Ql4fel O3 THE AIAES MESIH Z2EZE AEZ(X| 71d YEE 7|5
UAGLICH Z2H|NY AHS +d5HH o] =27t ERELICEH
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24 FA|7| HS SAE(O|LIA|OO|E) ZE SAS FAQlL|Ct
MaolL|ct
H—/d
1 SAE o AR QlZ _
2 ZHEEZ A, ZE 10| HEE SAE

(OIL|AJ0f[O[E{) ZE 1

3 SAE(O|L|A|OfO]E) ZE 10|
ZHEEZ B, ZE 10| HAEL|Ct

4 HEEZ A ZE 10| HEE SAE
(OILIA[O[O]E]) ZE 2

S ZIEEZ B, ZE 10| ¢EE = AE
(OILIAOO]E]) ZE 2

E-Series-WindowsH|A]| SAEO|A AEZ|X|E HASH|C}

M LUNS F7t o AZE CIATE S5O = A MBS0 HMsljof RiL|CE S AETH M

LUNS Xtso =2 HMSIX| &Lt
AEZ|X| A|ARIS] LUN2 Windows SAEN| C|ATZ FA|EL|CH
ChA|
1. Z2|xt2 232t
2. AEE|X|E HAMt2{H Windows BE TETE|A CHS HHES MABLICE

# echo rescan | diskpart

3. M AEE|X|7t FIME| R =K] flst2{H Chg HHES A™HPL(Ct
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# echo list disk | diskpart

E-Series-WindowsW|A| SAEN| AEZ|X|2 RAASL|C}

Windows @A EJ} LUNS M2 AAgh | A LUNO| @I 29I AtEjo| 0 IHE|M EE= T
AMAHIO| gloOZE EES 22191 MEfE ™SSt WindowsOl| A X7|3tsljof L|Ct.
MEHMOZ M A|ABIOZ | UNS EoHE 4 UELCH

GPT &= MBR IE|M H|O|E2 AF85I0] CIAIE 7|2 C|ATE X7[3te 4= UELICH LHE O E NTFS(New
Technology File System)2t Z2 I A|ARIOZ | UNS ZEHRILICE

1. Windows E@& TEIZE0|A dkpart HEIAEES 24 |C}
> diskpart
2. A JH53 C|AT B2 BLT}
> list disk
3. 2ERRIC=E 1M E CIATE MetgtL|Ct.
> select disk 1
4. [|ASE 2201 MEflZ THetgL|ct.
> online disk

o. OHE[H S MAelL|ct.

> create partition primary

Windows Server 2008 0| AH0j| A= TFE|M

mlo
e
rn
bl
ot
a
|>
|u
il
H
2
Ot
k1
(@]
f Ol

S X Fstet=

A
() oiAxIZE EAIEILICE 0] XAl nfe} T[S EaHstn 0|22 X|Hste S T2IE0|A * Cancel

* S MESHYAIR.
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> assign letter=f
7. A3 S ZofetL|Ct,
> format FS=NTFS LABEL="New Volume” QUICK
8. diskpart AH|AEE Z=LICE.
> exit
E-Series-WindowsOl|A| S AE|A AEZ|X| BM|AE 2HOISLICE

EE5= AE5H7| T = AETJHLUNO| HIO[HE 2430 CHA| 91 4= U=X| =helghi|ct.

A|Zfot7] FHof
LUNS =7|9}5t3 Ot A|ARO 2 ZBHSHOF BHL|CE,

chA|
1. A LUNOI| U= mhe S Mdsta mpof Lict.

> echo test file > f:\\test.txt
2. oAU 2 2|1 H|0|E{7t 7|2} =X| 2lBL|Ch.

> type f:\\test.txt

3. SANtricity A28 2|2t GUIOIA * AE2IX| *>* 28 * OR 0[S TS * XA3| * >~ 472 ©2 ~
MEHSHL|C},

b. 28 AW HZA i3} AXIO|M * 7|2 ALK * ZLIRE ARSI 220f| Q= 28 = slLtof| CHsH L2
ZESe|8 Me3t 13 Kol ol

C. LUNS| mtof| A% HAMAE o A=X] eflgtL|Tt.

> dir f£:\\

4. T2 IDE #&LICH
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(D dsmuti RE2lEE tARRE PRELC
> C:\\Program Files \ (x86\)\\DSMDrivers\\mppdsm\\dsmUtil.exe -a

S. LUNOI| CHet ZZ2E 24015t ofj &t A2 47t A=X| &AL |CH BHO| "<target ID>" F=20{| A 0T THA|0l| A
2 iy IDE A

00
o

=

oo

> C:\\Program Files \ (x86\)\\DSMDrivers\\mppdsm\\dsmUtil.exe -g <target
ID\>
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