NVMe over InfiniBand 87X
E-Series Systems

NetApp
January 12, 2024

This PDF was generated from https://docs.netapp.com/ko-kr/e-series/config-linux/nvme-ib-verify-linux-
config-support-task.html on January 12, 2024. Always check docs.netapp.com for the latest.



=0

NVMe over InfiniBand 27X
Linux X[ &2 =tolstn Hs AtetS HESLICH
&

DHCPE AtE3SIHY] IP FAE FEYLIC

—_—

SMcli& SANTtricity 2E2|X| 22X} A X[(SANtricity AZE
SANTtricity A|AE! 22| XtHof| HM|ASHD HX| OPHALE AFEELICH
SAE IXE GUIDE ¥Qlstn HE MM g XI™EL|Ct
MEdl 22| XS e CH

ZAE X0 InfiniBandE S NVMeE HF¢!
InfiniBand &S Sl 2E2[X| 0{2{[0] NVMe 74
SAENM AEZ|X|E HMSt D AZL|Ct

E Ho I°“—|Ef
get IEt
off EAE=
| &S MH
7tat & X| Et

S EAELL

X
o
210l NVMe EF01| AMATHL|CH
Me ZX| EtZI0| NVMe EE0{| M| ATILICE
A8 MM(RHEL 7 Y SLES 12)

ot A|AE MAM(RHEL 8, RHEL 9, SLES 15)
SAENM AEZ|X| BN AEZ EHOIBHL|C}

NVMe over IB + 82

J|Z gt

L|Ct

Al01 % 11.53 0[S})

Ol O W N =~ A A

13
15
17
18
19
21
23
25
26
28
28



NVMe over InfiniBand A A&

Linux X| &S =tQlsta Aot AretE AEgL|Ct
E

AW HAO M= Linux 0] X[ &=l =X] gelstn A
HEdHof ghct.

QI RS HAGHY| 2l 715 A S Mt CHS NetApp 4= 284 IHEZIA F(IMT) £ AHE3H0{ TA|
HE| =X

40| X2 E SIS AR
THA|
1. 2 0|SELICH "NetApp A% 284 IHEE|A B

2. 224 AM ~EIU S SEPLCt

3. s ZZEE [SAN SAE] HH0|M * E-Series SAN SAE * Hof| Qe * £71 * HES Z2I8HL|Ct

4. AM =AH AA|S 27| * E S=/fLCt
AM = AH|SH MMH0| EAIEILICE o] MMM = HEE= T2EEZH 2 KX, NetApp OS U SAE CHE
ZE C2lo|Het 242 Ao THE 7|E S MEE & USLICH

S. Tof oisl Z1 A= 7I1ES UED O3 O =8t 74 47t HEE|=X| &L}

2
6. ot 42 =70 #8E 2 AN % ZZESS AO0|ERLICH

MEiSH 0] Tt XiMiet 82 QEX H|O|X| SHEHE 22/510] X|-{El= 74 27| HO[X|of| M A2 2
olAL|C},
M-

InfiniBandS St NVMe X3t ALSHS HAESHMA|Q

InfiniBandE S8l NVMeS ALS317| Hol| 2 HZSHIAIR NetApp A 224 22|14 5 54 HESS, SAE
o =7 w3 Afete AESLICH

* HISI[A 8 S714 0232 XA K| ghELICt.

—

Al
* W ZZHMYM =5 dd)2 KA K| ESLIT.

e AH[o|Mat AEE|X| 02|0] Zte| S4lE 7452 ™ DHCP(Dynamic Host Configuration
Protocol)E AFE5IH IP FAE HSgL|Ct.

Al=Fet7| Hof
CHS AFSHS SHOIBHIAIL.

o

o


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
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

L

* AEE|X| e ZEoL ST MEUI| HX| 8! F9El DHCP ALY,

0] Zfd0f| CHaH
F AEZ|X| of2|0]0ll= 1712 HEE=(

2l
el ZETF AUSLICE 2 2| ZEo=

%F_‘T'_

) = 2702 AEER|(01F)7F A2H, ZF ZEEZ0ll= 2712l 2AE2|X]|
|

CHE K& 2 & 7He EER{7t = 2E2|X| HHE(0|S 719)S LEHRLICY.

1. OFs| HZBHA| 242 ZS OlCful 0|2

njo
e
L]

>
_IT_‘
(=)
r=
1]
N
N

AEE2{(A S B)Q 2| ZE 10 HZESHUAIL.
DHCP M= Zt HEZEZ{Q| ZE 10| IP FAE stotstL|C},

@ 5 ZAEEZ T StLIoAM 22| LE 25 ALESHK| OHYA|L. ZE 2= NetApp 71 HYXII}
AESHEE O[O JAELICE.

SCE7} CHAl 3L A ERIR| i@ o] HelS ZThot #B DHCPE IP
C. o] ZZHAS TH 1P FA7} LAY wtx| 2HELICE Ho|2S
2lg ZCot A RS Tete 0| EALICH

() zasceec

o4l Ao]=22 &2
gt
Ze[otL} B E ol

|
L
H
AE2|X[ B{EO0| 30 O|L{ofl DHCP & IP FAE 7HME 5= Bls 3%, U329l 71 IP FA7t 2FELU L

E3 A, ZE 1: 169.254.128.101
° ZAEE2{ B, ZE 1: 169.254.128.102
o MEul OtA3: 255.255.0.0
2. Zt AEER SIHO|M MAC T4 20|52 ¥2 [}S WESY T aA2|Xtol|AH 2 HEZE2{2| ZE 10 thigt MAC

2}
FAE HSELICL

HEHI Z2[X= 2t AEERO] IP FAE 2QI5H| 218 MAC F47F 2RI HEtRKE Sof AE2[X|

=
AAEof| AZSHAH IP FA7F HREIL|C.

|IOI-

SMcli& SANtricity AE2|X| 22| X} EX|(SANtricity 2T E|[0f
H{ = 11.53 0|t)

SANtricity 2 E9[0] 11.53 O[S} AIEdt= B, 22| AH[0]40]| SANtricity AE2|X]|
22Xt ATZEQHE HXISHH 00| & 2t2|e = USLICL.

SANtricity AE2|X| #2|Xts 37t 22| ZH 2 2I$t CLI(Command Line Interface)2t 110 ZZ2E Edff SAE 714
HEHE AEZ|X| 0{2]|0] ZHEEZ E FA|SH= Host Context AgentS ZetetL(Cl.

SANtricity 2ZE 0] 11.60 O|AIS AIRSI= HR LIS THAE £3E T Q It 91 &LICH SANtricity
@ HOF CLI(SMcli)= SANTtricity OSOH| Z&HE| Q 9Dc1 SANtricity A|AH! 22[XIE SOl CIREEY

UELICE SANtricity A|AH! ZI2|XHS £l SMcliS CHRZE5H= 20| Cist XtASH LIS

SANTtricity A|AH! 22X} 22121 E22e| CLI(BHEE QHMN0|A) CIREE =S HESIYAL.

AlZtsE7| o



* SANtricity 2T E¢|0{ 11.53 O] HH.

© HE|XHEE 05 AFEX #EE - O

* O30 22 A 27 AP0l U=
° RAM *: Java Runtime Engine& 2GB
° *LC|lA3 Z27H*: 5GB

SANTtricity Storage Manager 22t0|HEE A|AH!:

* * OS/OF|EIH *: XIIE|= 2% HH| M 5 O [HIHS Mot XML S BASHIAIR "NetApp A2,
0

CHRZ = * Hoj|AM CHR2ZE [E-Series SANtricity A E2|X| 2t2|XH HF2

O ZF4ofl CHaH

| =t
O] ZtH0 M= ClIO|E SAEN LinuxE AH2E M Windows®t Linux7t 25

Windows %! Linux OS Z21E H=0f SANtricity AE2|X| 22|XIE MK|St= ghHsS MashL|Ct

|

1. Ol A SANtricity 2 EQ||0] Z2|AE CIREERLICE "NetApp X[ &". CHREE * HOj|A CHREE [E-Series

SANtricity AE2|X| 2|XH 0|72 O|SELICE.
2. SANtricity AX| T2 g MEHBL|Ct.

Windows

SMIA*.exe BX| {7|X|E F H 2250 XIS
AlZfetLlct.

a. SMIA*.BIN 2X| Ij7|X| 7} )l = CIHE2|2
O| SELICY.

b. temp OI2E X|™0f| A&l Hsto| He= ELR
''ATEMPDIR' H4=E MAEBtL|C}. o
"IATEMPDIR=/root./SMIA-LINUXX64-

11.25.0A00.0002.BIN"
C. mhof CHt 2% AotS
SMIA *.bin" B S AgLCY.

d. '/SMIA*BIN' @HO{E AASt] MX| TZIMS
A|ZtSHCE

E
rot
[o
I
2
Ot
i
g
(')=
0
3
o
o
+
X

3. AX| OFYALS AHE3H0] 22| AE|0| Mo AZEQ0{E HX|EL(Ct

SANtricity A|AE! 22| X0 HMASHD

AEE|X| HIE S
oIA|_||:|-

SANtricity A|AE! 2t2|Xt= 2t 2

E{of LiEE & 7t

X OFHARS AFSRILICH

TA5H2{™ SANTtricity System Managerd| A x| OPHALS At £

QIE{H|O| A UL ALEXL QIE{T| O] A0 AU M| ASHE{H

2t E
= —
HtXo|M AEZ2Q| IP FAE 7t2|ZLICEH 2X| OFHALS AFSSHH AAH- 2ES AIEE =+ ASLHICH


http://mysupport.netapp.com
http://mysupport.netapp.com
http://mysupport.netapp.com
http://mysupport.netapp.com
http://mysupport.netapp.com
http://mysupport.netapp.com

- thef 9| T

* Ct2 E2t2X F StLt7t T EHEl SANtricity System Manager0ll 2 M| A S| |8t 22| AE|0|M LT},

HeteK X HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AbII}E| 14

Of Ztof| ChaH

System ManagerE 7Lt 22X E M= DX|H OFHAZL AtSO = CHA| AIRE|L, TS & _ 7 o &2 =210]

* E 8 =28 280| HXIE[X| giELCt

ThA|
1. H2t2X{0f| M 'https://<DomainNameOrlPAddress>" URLS 2/2igtL|Ct

IPAddress= AEE[X| HIE HEEZ & StLte| FAQLICE

TME|X| 242 0121|0]0| A SANTtricity AI*E“ ZHEXE XS EH H2|X Yz A TETETL LIEFELCH g
7|9t M| A 2| = 22| XL X, 2ot 9l DL EE S| | 7K 24 922 4 E'—lﬁf OFX[2} M| ZHe| doll=
FEY + gle Aol9| =Tt JAELICEH admin el A= E *E”Si < admin A8 Z3E2 A8 HE Y= E
HAY £ °'$L| Ct. 4702| 2Z ALEX} 0]l CHSE XEM|Bt LHE 2 SANTtricity System Manager AFE X}

°|E1IH|0|*01|*‘| Ha&le 22 E2EE BXSHAL.

* |-§ 1@*

dlo
mjo

2. pe|xt et M- gl ofs =tol Zeof 2| Xt HEof| chet System Manager IS E &%t Ct
=

T4E 2, 28 OE, f22E = 2EHO0| gls 3% 2% OrHAL AIZHELICH

(?jEEa 3 E2to|E) el — AER|X| Bl

o+ SAE 9 2 KA Ol — AE2|X| H{HO| HMA

ot

=
o B 2 W2 K| YO o) AFES B 743 SBILCL B S2to|=ol =aF IEYLC
AT M - AE2|X| Hiol| £X|7 LA System Manager7t AHE RS 4412 4 UEE Lt

=
° * AutoSupport gds} * — AE2[X] 02|0[] HEHE XS = ZLIE L 7|= X/ A0 C[AIHX| S
HEL|CE



>~

4. 288 o= MMoX| k2 AL Storage [Volumes > Create > Volume] 52 0| S5t MM EHL|CE,

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

SAE TE GUIDE &Qlstn HE M™HE X[™eL|Ct

InfiniBand-diags IH7|X|0f|= 2} InfiniBand(IB) Z£E2| GUID(Globally Unique ID)E HEA|St=
HFHO| et JEL|ct EetEl 17| X2 S XA I OFED/RDMAZS| CHE-E2] Linux
HH ZL2H0j| = HCAO|| Chet W E HA[SH= B™HO| ZE InfiniBand-DIAG IH7|X| = EeHE|0]
olAL|Ct.

CHA|

1. & GXIYLICt infiniband-diags 2% X2 I{7|X| 22| HHES AHEste] I§7|X|E SHELICE.

2. 'ibstat' HHE At LE HEHE £3ICt

3. ofl o|L|A|0fl0|E{2] GUIDE 7|2 ELICt SRP Y TAE

4. HBA REZIEIOIA BTt HFS o

—

12
ok

FLICE.

T4of ohet MBS 80| o |2 Bof| LIZELILE "NetApp &= 28 IHEEA £,

MEU Z2[XHE gLt

2

=l 2 I t= 29KILE 2 AEQ| 2HF0| M 2 ZS0|0{0F LIt 2 AE H0jM H&5=
< Ct= Zxtol| mfaf d- Lt

32
MEY H2|XE P ASE7| FHofl InfiniBand-diags IH7 | XIS A X|st0] £

Sl G
|D) 0-|0|: o|'|_||:|- ibstat -p & D=|E1 =2 Il-xo|.MA|9 SAE IIE GU ID
X|HEL[C} InfiniBand-diags IIH9|X|E “Il te= 2ol CHot XhA|et LHE2

©

CHA|

1. ME4Yl Z2|XIE AdE D E SAEN OpenSM If7|X|E MX[EHL|CE.

2. 'ibstat -p' HHS AF25I0{ HCA ZE°| GUIDO & GUID12 #&LICt o|E EH Ct3 ot Z&LCt.
# ibstat -p
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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 MASLICE 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 2EL|C

# systemctl daemon-reload

(0]
i
MUt

Motst 1 A|ZEIL|CH subnet-manager AH|A.

# systemctl enable subnet-manager.service
# systemctl start subnet-manager.service
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° SLES 12 EE= SLES 15 *

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

RHEL 7, RHEL 8 === RHEL 9 *

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

2. RHEL 8 == RHEL 99| 2 WIEQI3 AR EE MX|EiL|Ct.

RHEL 8 *

# yum install network-scripts

RHEL 9 *

# yum install NetworkManager-initscripts-updown

[
HU
N
et

o
Jio
mjo
4>
0
ot
i
iul

3. RHEL 79| 2 &M3t8tL|Ct ipoib. /etc/RDMA/RDMA.conf It S MEl s}
ipoib:

IPOIB LOAD=yes
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# cat /etc/nvme/hostngn

5. £ B ZE 2137} 25 F0IX|, State=Active QIX| &QlstL|C},

# ibstat

CA 'mlx4 0O'
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
LMC: 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

IMC: O

SM 1id: 4

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

6. IB ZEO|A IPv4 IP TAE MAETHL|CY.
° SLES 12 EE= SLES 15 *

LIS LHE S 2 /etc/sysconfig/network/ifcfg-ib0 TS M A LT,



BOOTPROTO="static'
BROADCAST=

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

NAME=

NETWORK=

REMOTE IPADDR=
STARTMODE="auto"'

& 2 /etc/sysconfig/network/ifcfg-ib1 Tt S MM EHL|Ct.

BOOTPROTO="static'
BROADCAST=

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

NAME=

NETWORK=

REMOTE TIPADDR=
STARTMODE="auto"'

RHEL 7 == RHEL 8 *

LS LHE S 2 /etc/sysconfig/inetwork-scripts/ifcfg-ib0 THY S M A EHL|CL.

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 CE /etc/sysconfiginetwork-scripts/ifcfg-ib1 It S A AMSHL|CE,



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
IPV6INIT=no

NAME=ibl

ONBOOT=yes

RHEL 9 *

£ MEELICH nmtui E7E AMESI HES 2detstn MESL|Ct CHS2 oM T L Ct
/etc/NetworkManager/system-connections/ib0.nmconnection O] == LSS MMeL|Ct.

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

interface-name=ib0

[infiniband]
mtu=4200

[ipvé]
address1=10.10.10.100/24
method=manual

[ipve]
addr-gen-mode=default

method=auto

[proxy]

Chs Oﬂﬂ|HF%%ﬂJEf/etc/NetworkManager/system—connections/ibl.nmconnection0|
—_r“_ CH2S gt



[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]

7. "IB" QE{H|O| A S gt EfLICt.

# ifup ibO0
# ifup ibl

8. ofzf|o|of] HESh= O AF2E IP FAE 2HQISLICE ib0xt ib1 E50i CHSl O] S MABILICH

# ip addr show ib0
# ip addr show ibl

otz oflof A ef Z0] ib02| IP 2= 10.10.255Q1L|C}.

10: ib0: <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:£f£: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 ib0
valid 1ft forever preferred 1ft forever
inet6 fe80::202:¢c903:31:7851/64 scope link
valid 1ft forever preferred 1ft forever

OtzH Gllofl A2t ZH0] ib19] IP A= 11.11.11.255QL|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:£f£:12:40:1b:£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

9. SAENA NVMe-oF AE2 MAEILICE /etc/modules Ol A CHS TS MMBHLICE load.d / 2(B) 2E5HHH
nvme_rdma A EE2 AME%t1 MEE 20|= HE ZE0| 4 HA UY=X| &elgfL|ct.

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

nvme rdma

10. SAEE fY=2EIstL|C}

# 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
t10 pi 16384 2 sd mod,nvme core
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SAEOAM AEE|X|E HAMSID HAASL|CE

SANtricity System Manager0llA Zt @ AEE HO[517| Hof| SAEN N EFZI ZIEER ZE
M CHS NVMe HZ S HXolof ghLiCt.

i

£

1. OHS P S M85t 2E ZZ0i thol NVMe-oF EFZUQ| ALE THstt MEA|ARIS Z{ABHL T},

][0}
m

nvme discover -t rdma -a target ip address

O] HHOIA target_ip_address= target ZEQ| IP FAQIL|LCE

(D 'NuMe Z4r e SAE iAo BAIGO| okel NAS| BE HES EES HABILICE
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# 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

trsvcid: 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: ipv4

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. CI2 & HZEO| T 15HA E 2t=8tLCt.
3. "NVMe connect -t RDMA -n discovered_sub_nqgn -a target_ip_address -Q queue_depth_setting -
controller_loss_timeout_period" B& & ALE5t0] A Hlj Z=20i| A HME 5| A|AEIO| HAZATL|CH

@ Qo HH2 MEE! S0 = RX|IE|X| RELICE NVMe HZS MAXSY| Q8= MRE &
NVMe connect E& 2 A3HsHOf $HC}.

NVMe HZ2 AAH RRE Ee AES2{0| §iFt 7|7 S0 SX|=|X| YaLiT
SAETL MY AT & Q= AME TEO T3t HZO| AHE|X| AUABLICH

AtESHY ZE HS E X|FoHH HEO| AMPLICE 7|2 ZE= HE thsl 2z

—_

© 0 0O
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@ HE 7| 2o -2 1024 L|Ct CHS o|M|=F Z20] "-Q 1024' BHE S M2 AHE5H0] 1289
7|E Jk-lx-lg 10242 xHI-Io|oI-|_||:|-

@ AT HES2] &4 AlZHAIBH AIZHE)2 6012(3600%)LICH CHS oflet 20| -1 3600' B E
SHE AH83to] 7|2 2l 600 E 3600E2 MYl etLCt.

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

4. E METLICt nvme list-subsys HHS AFRSI0] six HZ = NVMe A 252 BA|BLICL.
5

- W Z20iM HME SHe AIA—0 HERLICH

# nvme connect -t rdma -a 11.11.11.100 -n ngn.1992-
08.com.netapp:5700.600a098000af41580000000058ed54be -Q 1024 -1 3600

6. Linux 'Isblk' 3! 'grep' BHE AFE3I0] 2t 25 C|HIO| A0 TSt It HEE HAIFLICH

# 1lsblk | grep nvme

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

7. A HEE NVMe ZHK[2] Ml 22 S EE{H "NVMe list" HHE AL A| 2. OF2H 0|0l A= nvmeOn1,
nvmeOn1gL|Ct.

# 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 0842XXXX
5.37 GB /5.37 GB 512 B + 0 B 0842XXXX

SANtricity A|AH ZE2[XIS AFESI0] AEE[X| H{EOf| H[O|EE T&ot= 2 AES H|BtLt.



SAE Hols AEDIX| HP0| HHT SAES U2 FE T
HNAS S8BH o LR £ 5 stLteiLict

& OfLt0]

=50l ciet 1/0

MEH g 3¢ Z0= o] 20| MISHK| &LICH
O|E9| Z0|= 30X+E £utet 4= A&LICt.
- AEE|X| [SAE] HI'RE MEHSILICE
. MENU: Create [Host] & S2/gfL|C}
Create Host CH2t AFXF7t LEEFEL|CY,
Q0| et SAE MHS MEfSHL|CE
=PS) Ay
o= M SAEQ| 0|E2 =gtL|Ct.
SAE 2F HH fYL/Ct EELR S50|M CHS M & StLIE MEHEiL|Ct
* SANTtricity 11.60 O|&& * Linux *
* * Linux DM-MP(#'2 3.10 0| 4h) * - SANtricity
11.60 O|™ HH
SAE QIE{H0|A RYRILICE A2 SAE QIEH|O|A WS MEfBL|CE
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%
[> oA

fot
[m

S OILIE >ELIC)

* *1/0 AEHO|A * & EHTL

ot
r
~

SAE TEJI 2005t AR SE0AM SAE ZE
ASTLE MEASH & LI 0 H0| ATE|E
el c,

$rRE #7}

SAE EEJL 2I0I5HA] 82 3L SAEOA

letc/NVMe/hostngn2 E 10 hostngn AEXIE
XHO} SAE Fo|of GIZBHLICY.

SAE TE AMSRIZ AZ 02 Q2SI L}
/etc/NVMe/hostngn IH (Bt EHO|| SHLHAOfA] *
SAE XE+LER SA/E0HE 7S = JASLICL

SAES} SITSIET 3 HOj SLI| SAE HE
AIXLE Z7FSHOF SfX|3t SAE S HAE
AJIRIE 24 MeEist 4 LT 2 At -
SAE E B EAFLC L2332 o
QU= * X * B MElolo] AERLES A2 £
QlELict

b= Inl
EJ-|'
SAEJ HEHMOZ MME|H SANtricity System Manager= SAE| Lo M=l 2t SAE ZTEQ| Chst 7|2
0|52 MdgfL|ct.
7|2 E&2 "<Hostname_Port Number>"IL|C}. 0| 2 0, SAE |PTOf| CHSH MM E X Hmj TEQ| 7|2 HAL2
IPT_1QJLICE.
H=9 SCIS
SE= JeL|Ct
/O TR0l AR Y YT SAE EE SAE Za{AE(N] SHUIYAT0|A)S Seof
SL|C O] 22 SAE = SAE ZHAHO| AEZ|X| HfE Q| StL O A2 | AD| 0| A0
CHSE M| A HotES 2O RtL[Ct
o] Ztedoi| CHaH
EES gYe uf O3 XS FF0l FHAIR.

* St HO| SILtS SAE = SAE S{AH O 258 EYE 4 ASLIC

- SotE 2E2 AER[X| HiE Q| ZHEER 7tof| SRELIC

* TAE EE=SAE SHAHAM SEO| HMASH: O] SLTH HQJATO|A ID(NSID)E & H ALEY +

AELICE RS NSIDE AH2H{OF EhLict
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=0 ASLIC

S2{2H g

E

* 280/ o|o| .}

E Z2{AE7t glEL T

g0l HolE[AUS LTt

AESHAHLE AHESHA]

=
=

£ =E0| EA|E[X|2t DA(Data Assurance)

E M8
A AEI0AM

° DA

|

1. AEE|X| [SAE] HFE MEigL|CE

MHYAI2.

L|C}.

I

-
o
=]

83t B0 M| A

=& S=O0f| LIEFELICY.

L{C

St
=]

SAEN BEAE= 252 EA

L|C}. O] =51= NVMe-CLI

AR HEA|
rES

-
[}
—
Al
—

SMdevices E2 AI2510] S AEQ|
I§7|X|2| YLEO|H 'NVMe list' HH CH

jsonO| & £ JASLICE

—
—

H2{™ 'NVMe NetApp SMdevices[-o<format>] HHS
[e-n s
y = -

=
=

St MH

() H(-07t AFZEIX| Sh= B2 7IE2)

NVMe Z =20 Cf
o

o 2t

E-Series 2&0| CH
A2SHMAIL. &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 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

CHAl £fs A7

AE2|X| HiEol| ot S5 228 HS5t7| 2o = AE0AM Zoff =X|E HHSIEE &L

UASLICE

AIZFSE2| ol

AAEO| 2ot mi7|X|E AX[sH0f SL|Ct.

SAEQ[FR

* RHEL(Red Hat) &
grolgtL|ct

* SLES SAEQ| A2 'rpm-q multipath-tools'S

"rom -q device-mapper-multipath"&

st 7| X7t K=

U=X| ehelgtL|Ct

=

ARSI I7| X7 EX[ =0 J=X]

@ S HESHIAIR "NetApp A5 2824 IEZ|A E" SLES EE= RHEL°| GA HZHO|M CtE
ZEJ SHIEA| 2SHK| g2 = AL E HRTH A0 E7r MK = RA=X| glfL|Ct.

Of ZhHofl ChaH

RHEL 7 ¥ SLES 12= NVMe over InfinibandZ A% jf CI=

AtEStLICE RHEL 8, RHEL9 5! SLES 1501 7|2 Ma &=

NVMe HYLHE AtETtL|Ct

Z 20| DMMP(Device Mapper Multipath)S

AlSH =
Aol S0l

A
T

OSsof| 2t
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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

SHIZ| ddotaH OHE Z29| YR 7 F40] 2R

RHEL 7 EE= SLES 120]| Cislf 2 X| 0| Ct5 Z=Z(DMMP)E 2 M stetL|Ct

7|28 O 2 DM-MP= RHEL % SLESOH|A| H[ZHMBEILICH SAENA DM-MP 724 Q@A E 2362 ™ CHS
CHAIE BN L.

CHA|
1. C+2 of[of] EAIE! CHZ NVMe E-Series B K| &H=22 /etc/multipath.conf It Q| devices MO F7tEHL|CE,

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

2. N AH HEL Al AZE| =2 'multipid & FALIC

# systemctl enable multipathd

w
rot

M A= AKX GO H "HE|HO| =S AIFfRILIC

# systemctl start multipathd

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

e

4 HE{0| M FIX| =telgtL|Ct.

=

# systemctl status multipathd

7|2 NVMe CIE ZZE AF2310{ RHEL 8 A
7|2 NVMe Multipathing2 RHEL 80{|A 7|2X o = H|&Hdtx[0] Y2 of2l tHA| S ALE5to] 2hddstsiof gfL|Ct,

1. 712 NVMe Ct5 ZZE AH7| 23l 'modprobe’ #2128 #FELICH

# echo "options nvme core multipath=y" >> /etc/modprobe.d/50-
nvme core.conf

20



2. M2 'modprobe’ I}2t0|E{ £ initramfsE CHA| 2HSLICH

# dracut -f

3. MHE ML LS| 7|2 NVMe B = CHE2t7F ZdotEl MEef2 MetetL|Ct,

# reboot

O L T

4. SAEES BB S 7|2 NVMe 22 CHES17H BHASHEIER] olgfLct

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

a. H 20| NQI Z2 7|2 NVMe MultipathingS 0{ 3| H|ZHA 5|0 Q& LICH.

b. M £2{0| YOI A2 7|2 NVMe CIFSE R 7|50| gMatz|n LASH 2E NVMe HX|0f|A O] 7|58 A2 E
ZelL|ct
A Hd .

@ SLES 15 % RHEL 92| B2 7|2 NVMe L& ZE2E 7|2XMOE AIE6HH 7} A M0| EQSHX|
OI-A|_| |:_|.

(=]

NVMe =50f YN ATHL|C}
=

CHEst ol et Clutol2 ERo] chet Yz TN 4

RHEL 7 & SLES 129] A2, I/0& Linux SAET} 7H ZA| CHAIQ 2 X|FBLICE DM-MPE O|2{st 7Hat Ef2A9|
7|90l == =21 Z2E &2l

=2|X C|H}o|A Z =7} Ofl DM-MPOf|A Aot 74 CHFO| A0 B E= S MAeof SfLICt S2|X =0 Cigt

UEHS A= 22 DM-MP7t 2t O|HEE 2E|e &~ glon J&=20| AmjRL|ct.

/devimapper®| dm &X| = 'symlink' £ S3lf 0|22t 25 & X|0f HMA L -~ JASLICL ol E EH CS ZELICH
/dev/dm-1

/dev/mapper/eui.00001bc7593b7£5£00a0980000af4462

of|xl &=

CHS "NVMe list" HZHO| =& 0|0 = SAE E 0|21} H|UALO|A DO Azt A ZE Ho| FLIC}
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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= Y gLt
* nvme12 ZHEE2 AE LIEIHHL 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 HESE 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' S2HO|M = 2| X3t 227 2| 2 5002 EA|| D 2| XSIE|X| ¢te Z2= 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

22



2tol

00k

= EL

' policy="service-time 0' prio=50 status=active ol MutCi=2 &2 NSID7} 102! namespace?!
nvme1n10| prio 2f 502 active2| 'AE' ZtO = ZHZ0f
A Hetel= AS 2o FLCL

Ol HIAMO|A = ZIEER] AGIM AFELICE

' policy="service-time 0' prio=10 status=enabled' 0] M2 HYAHO|A 109 HYURH BZ2E HO| F=H,
Z2|2 2t0| 100|1 HEf' 20| '&dstE el A=
LfEfL“LIEf S 1107t O] B=o| HIYAH[O| AR
HIWX[X] gs& Lt

O LiYAmo|A = ZHEEE] BOIA 2RELCH

' policy="service-time 0' prio=0 status=enabled' O| dNl= ZHEEZ A7 MEEIE| = SOt CHE A|F 9|
'HE|IHA-I' EH S HOFL|CH WY AL O|A 102
FE2= T2|Q 10| 00|11 "AEN 2o "2 etE el Aufst
ME AZZ HA|ELICH

' policy="service-time 0' prio=10 status=active =M A2 = nvme2E 7IE2|7|2 2 /0= 0| A2 E E4f
ZAEE2| B 2|C|2MEL|Ct

=2|X NVMe ZX| EtZU0| NVMe = &0 A M| ABHL|CF

Mg & 0s 8 =t = Crsst o et ClHoA Erzllof chiet iEs S #48E +
A
=

RHEL 8, RHEL 9 %! SLES 152| B2, /0= Linux @A E7H 22| NVMe &X| EtZIC 2 X|HBILICH 7|2 NVMe
CHES 32 ERN2 2AE0M EAR= 2 ©Y 22| X9 22X Z2E 22lgHCt

oL

=2|X NVMe ZX|= 1/0 EFULICE

o| 2l30f Ciet I/0E A&St= AO0| 7}E ZEELICH /dev/disk/by-id/nvme-eui. [uuid#] 22X NVMe ZHX|
222 XA 0|55t= 3\0| OfL|2} /dev/nvme [subsys#]1n[id#]. O|2{et & X[ Zte| 23 =L
AtESH & ”o = UEL|CH

# 1s /dev/disk/by-id/ -1
lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-
eui.0000320£f5¢cad32cf00a0980000af4112 -> ../../nvmelnl

/07t o] HHEILICH /dev/disk/by-id/nvme-eui. [uuid#] 2 Soff 2 MEELICH
/dev/nvme [subsys#]n[id#] 7|2 NVMe CIE 22 £FHS A8 R E ZZE 0| ZE Of2{o| M
7ta et &L C.

Ltz

fjo

HAsI] 225 = = ASLICH
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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' BEE AtEe [ S2|X NVMe HX|E X[ HSHH si{e WA AT 0| A0 CHSE ZE0f| CHot 27t
HEIH HSE L

# 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 O 22 HEO0| 23 E AESH0] 7|2 HIYRHE 9Tt 22 FEHE = = JUSLICL
#multipath -11
@ ZZ HEE H2{H /etc/multipath.confOi|A] CHSS MM l{of EhL|Ct.

defaults {

enable foreign nvme

Ol 2.
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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

oty A|AE MMH(RHEL 7 3 SLES 12)

RHEL 7 5! SLES 129| Z2 HIYALO[AN It A[ARS MMSIT O A|AHIS
Or2EgL|CY,

CHA|
1. '/devimapper/dm' C|HIO|A EEE 71 22{H 'multipath -II' BES HHSL|CE.

# multipath -11
o] @&l Z1h= dm-192t dm-160|2t= F 7tX| X 20 FL|Ct.

eui.00001ffe5a94f£8500a0980000afd4444 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
| |— #:#:#:# nvmeOnl9 259:19 active ready running
| "= #:#:4:# nvmelnl9 259:115 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:4# nvme2nl9 259:51 active ready running
= #:d:#:# nvme3nl9 259:83 active ready running
eui.00001£d25a94fef000a0980000af4444 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
| |- #:#:%#:# nvmeOnl6 259:16 active ready running
| "= #:#:4#:4% nvmelnlé 259:112 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:# nvme2nleo 259:48 active ready running
- #:if#:i#:#4 nvme3nlée 259:80 active ready running

2. 2} '/dev/imapper/eui -' C|HFO[A Q| MIE[M0f| It A|ARIS HAMEL|CE

o A ARIS Mdsts AEH2 dEfor Thd AJA-0f| w2t CHELICE O] KoM= extd THH A[ARS BEE
YyS 20 FLIC
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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. M C|HIO|AE DIREY ZEME MMBtLCE
# mkdir /mnt/ext4d
4. C|HIO|AE OIRESIL|LCE,

# mount /dev/mapper/eui.00001ffe5a94ff8500a0980000af4444 /mnt/ext4d

oty A|AH MM(RHEL 8, RHEL 9, SLES 15)

RHEL 8, RHEL 9, SLES 152| 2 U|0|E[E NVMe ZX|0f Tt A|AH
ANARE O ESLICE

fjo
>~
x
el
=
H
o

CHA|
1. & A#HELIC multipath -11 NVMe k| 2ES 71H= HAHQL|C

# multipath -11

O| HHO| Zut= of HZE TX|E &= O A8 £ JUSLICH /dev/disk/by-id/nvme-eui. [uuid#]
2|X|. otz ol M= LICH /dev/disc/by-id/nvme—eui.000082dd5c05d39300a0980000a52225.
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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. 2|X|E MESt Hst= NVMe EX|2| THE|Mof| It A|ARIS MMBLICH /dev/disk/by-id/nvme-
eul. [1d#].

o AARS ddot=s Y2 defet of e A[A-of [h2f CHELICE Of Oo[AM = extd IHA A|ARS THE
YyS 20 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. M C|HIO|AE DIREY ZEME MMBtLCE
# mkdir /mnt/extd

4. C|Hjo|AE OF2EgfLICE

# mount /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
/mnt/ext4
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