OL 8.

SAN hosts and cloud clients

NetApp
January 24, 2024

This PDF was generated from https://docs.netapp.com/ja-jp/ontap-sanhost/nvme_ol_88.html on January
24, 2024. Always check docs.netapp.com for the latest.



BR

OL 8.
ONTAPZ% {8 L 7=Oracle Linux 8.8[@{F DNVMe-oF 1~ X ~#&RK
NVMe-oF 7 X b #8E% (Oracle Linux 8.7 with ONTAP
ONTAP % f§F3 L 7=Oracle Linux 8.6 TONVMe/FC7K X ~HERK
ONTAP % f#H L 7=Oracle Linux 8.5[& 3 DNVMe / FC7R X &A%
ONTAP % {#8 L 7zOracle Linux 8.4[A|FNVMe/FC7R X ~HEE
ONTAP % {#H L #=Oracle Linux 8.3[@7NVMe/FCR R &k
ONTAP % f#F L 7z Oracle Linux 8.2 ® NVMe/FC 7K X 1&g
ONTAP %1 L 7= Oracle Linux 8.1 A} NVMe / FC 7R X M &RY

14
28
39
49
60
71
78



OL 8.
ONTAP% {&£H L 7-Oracle Linux 8.8[A 7 ®NVMe-oF 7= X &R

NVMe over Fibre Channel (NVMe/FC) > ZDMD k5 > XR— k% FELNVMe over
Fabrics (NVMe-oF) |&. Asymmetric Namespace Access (ANA) Xt Oracle Linux
(OL) 8.8THR—FTENET., NVMe-oFIRIETIE. ANAIKISCSIERIES & UFCIRIE

DALUATRIILFINRICHEE L. B—FRILANVMeX L F/INZATEREINE T,

ONTAPZfFH L 7=OL 8.8 DNVMe-oF KR X MBR Tld. RDEEEN Y R—FEINFE T,
* NVMe/FCIZHIZT. NVMe over TCP (NVMe/TCP) B R—bENET. NetApp 770 > XA T+«

TICA Y ZA=ILLE T nvme-cli [Ny 7 —ISIE. NVMe/FCENVMe/TCPDEA DR —LAR—2R
DONTAPDEFHN KRR EINE T,

*NVMe £ SCSIOMAD S T4 v 0%, BLFHRORANTREITIBZENTEET, D=8, SCSI
LUN®DIZEIESCSI mpathT /N1 X IZdm-multipathZ F&8E TEF £ H. NVMeVWILF/NAZFERAL THRI +
EFDONVMe-oF ZR— L AR—RATNA REZHRET DI ENTETFFT,

s sanlun ICH G L TWEH A, FDT=®H. OL8.8KRX FTIEINVMe-oFDRA A —F a0 U F 1 ldHAR—
FENhEEA, BEDICEEFNTUVWSENetApp 571 VU EFERATEE Y, nvme-cli §RTDNVMe-oF
ExANY T —2,

HR— M INZEBEOFMICOVTIE. ZBIR L T ZT V) "NetApp Interoperability Matrix Tool THEER T &
x9"%

DIERE

Oracle Linux 8.8 Cl&. NVMeX—LZAR—RIIX L TH—FRILANVMeTILFNZIDTF T )L F TEMICE S
TWB7®H. BBRNICRET A2HNEIEHD £H A,

EXr1 D &R
NVMe-oF 7O b JJLZERALT-SANT — MMIIRETR—rINTULEE A,

VIRDIT7DN—=I3 2R LET
ROFIBEEAL T, Y R—FSNB0L88Y T I T7ORNN—U 3 VERIETEET,

FIE

1. H—/N—IZOL8BGAZA YA M—ILLE T, A1V RAM—ILNTET LS. $EELTOL8.8 GAH—XIL
ZRITLTVWBCZmEELET,

# uname -r
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5.15.0-101.103.2.1.el8uek.x86 64

2. Tnvmecliy NwTr—2%AAM=)ILLET,

# rpm -galgrep nvme-cli

B

nvme-cli-1.16-7.el18.x86 64

3. Oracle Linux 8.87K X b T. hostngn XF% /etc/nvme/hostnan :

# cat /etc/nvme/hostngn

B

ngn.2014-08.org.nvmexpress:uuid:bc59d14c-47£f3-11eb-b93c-3a68dd48673f

4. #HESEL 9 hostngn XFINSIIC—E L £9 hostngn ONTAP 7L 1 LOMNIST 2T T X T LDONF
5,

::> vserver nvme subsystem host show -vserver vs ol nvme

7B
Vserver Subsystem Host NON
vs_nvme207 nvme ss ol 1 ngn.2014-08.org.nvmexpress:uuid:bc59dl4c-

47f3-11eb-b93c-3a68dd48673f

KRICIHE L T hostngn XFFIDN—HLBVEEIEZEFHATET XY vserver modify OV
() YFEEEALTEEHLET nostnan MIETBONTAP 7L A H TS X7 LT, I—HKT
BXFH%ZEEL £9 hostngn BB XFF /etc/nvme/hostngn KR ko

S.RZAbZEVT—FLZFT,



NVMe & SCSIDTEAD k57 1 v I EFL KR R TETT2881E. NetApp ONTAP —

LRAR—RY dn-multipath (ONTAPLUNDIEE) o DFD. ONTAPR—LAR—R%
dm-multipath TP T B78HIC dn-multipath R—LIAR—XT /N1 ZADERH SR
INFJT, RZEIMTEEXY  enable foreign ICHELFT /etc/multipath.conf
271

# cat /etc/multipath.conf

®

defaults {
enable foreign NONE

}

ROOAR Y RZRITL Tmultipathd T —E>ZHBIEE L £ 9, systemctl restart
multipathd AV RZEREITLEFTNUISED. FTLLEREDBHICHED £,

NVMe/FC % 5% 7E
NVMe/FCl&. Broadcom/Emulex7 & & % fzl&Marvell/Qlogic 7 4 TR IRRETEF X 9,



Broadcom / Emulex
FE
1. HR—FINTVWBRT7HATEETILEFEALTVWS ZEEZREELE T,

# cat /sys/class/scsi _host/host*/modelname

B

LPe32002-M2
LPe32002-M2

# cat /sys/class/scsi _host/host*/modeldesc

B

Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

2. I N BBroadcomZFHL TWA 2R LET 1pfc 77 —LTIT7ELUVREI LIRS
SPAR

# cat /sys/class/scsi _host/host*/fwrev
14.2.539.16, sli-4:2:c
14.2.539.16, sli-4:2:c

# cat /sys/module/lpfc/version
0:14.2.0.5

BR—FSINTVWBTHTERSANET 77— LI T7ON—23 VORI A MMIOVWTIE, &5
BB L T <K 72 L) "NetApp Interoperability Matrix Tool THEERTI £9™"
3. HEF2L XY 1pfc enable fc4 type DICEREINET 3

# cat /sys/module/lpfc/parameters/lpfc enable fc4 type
3

4 AZ2IT—FR—bDEMELTVWE L. BLUVEF—7 vV FLIFARREINTVWE e 2R LF
ERS
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# cat /sys/class/fc_host/host*/port name
0x100000109b3c081f
0x10000010903c0820

# cat /sys/class/fc_host/host*/port state
Online

Online

# cat /sys/class/scsi _host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT lpfc0O WWPN x100000109b1cl1204 WWNN x200000109blcl204 DID
x011d00 ONLINE

NVME RPORT WWPN x203800a098dfdd91 WWNN x203700a098dfdd91 DID x010c07
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203900a098dfdd91 WWNN x203700a098dfdd91 DID x011507
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000£78 Cmpl 0000000£78 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 000000002fe29%bba Issue 000000002fe29bc4 OutIO
000000000000000a

abort 00001bc7 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 0000lel5 Err 0000d906

NVME Initiator Enabled

XRI Dist 1lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x100000109b1c1205 WWNN x200000109b1cl1205 DID
x011900 ONLINE

NVME RPORT WWPN x203d00a098dfdd91 WWNN x203700a098dfdd91 DID x010007
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203a00a098dfdd91 WWNN x203700a098dfdd91 DID x012a07
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000fa8 Cmpl 0000000fa8 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 000000002el14f170 Issue 000000002el4fl7a OutIO
000000000000000a

abort 000016bb noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00001f50 Err 0000d9f8



NVMe / FC[E |} Marvell/QLogic FC7 X 7%
FlE

1. OL8.8 GAN—RILICEENTWVWB XA T4 TDRE M L1 gla2xxx K 51 /NICIE. ONTAPDHR—
MIARARBRFIDEBENSEFNTUVET, Y R—EFINTWBRTETEIRSANE T 7—LTTT
DN—=TaVHEFTINTVWER e xERLET,

# cat /sys/class/fc _host/host*/symbolic name
QLE2742 FW:v9.12.00 DVR:v10.02.08.100-k
QLE2742 FW:v9.12.00 DVR:v10.02.08.100-k

2. 3L £9 gl2xnvmeenable BERESNE T, UKD Marvell 7H 7R %ENVMe/FCA =T
—RELTHEETER N TETXT,

# cat /sys/module/glaZ2xxx/parameters/gl2xnvmeenable
1

1MB D 110 1 X%=BMICTSD (A F>3ay)

ONTAPI(Z. Identify Controller7T—42 TMDT (MAX Data#sixtr 1 X) #8riRELFT. DX D. IOBKRDR
A XIFIMBETTE, 7272 L. Broadcom NVMe/FC/RX hICx T B 1MBDORIREIIOEKICIE. ZIEP T4
ENRHD XY 1pfc DfE 1pfc_sg seg cnt NTA—RE256ICHELFT (F7 4L MEDBADS) o

Fig
1. Ipfc_sg_seg _cnt NS X—R% 256 (CFRELET

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracutf] OXYRZETL. R +ZEBEESHLET,
3. Ipfc_sg_seg_cnt' h' 256 THZ =MoL 9

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

()  chizQiogic NVMelFCHZ MEld S L £ Ao

NVMe/FC %57

NVMe/TCPIC X B EEGIEREIIH D FA. TDTH. NADBE IV LTTIAILNDEALT I (109
) RICETINAEVLE. NVMe/TCPIZBEFNICEIER TEIFHA. XM LT7 T ZEEETBRICIE. 7T ILA
—N—ARY COBHTEHRZ30 U LICERET I2HNELHD £,



Fig

1. 42T —ZR— B R—FINTUVLBNVMe/TCP LIFDEHEOI R—SDTF—REZEETIBZ %
BEELEd,

nvme discover -t tcp -w host-traddr -a traddr

B

# nvme discover -t tcp -w 192.168.6.13 -a 192.168.6.15
Discovery Log Number of Records 6, Generation counter 8

trtype: tcp

adrfam: ipvé

subtype: unrecognized

treqg: not specified

portid: O

trsvcid: 8009

subngn: ngn.1992-
08.com.netapp:sn.lc6ac66338e71ledad1dd03%a3ad566:discovery
traddr: 192.168.6.17

sectype: none

trtype: tcp

adrfam: ipvé

subtype: unrecognized

treqg: not specified

portid: 1

trsvcid: 8009

subngn: ngn.1992-
08.com.netapp:sn.lc6ac66338e71ledad41dd03%a3ad566:discovery
traddr: 192.168.5.17

sectype: none

trtype: tcp

adrfam: ipv4

subtype: unrecognized

treg: not specified

portid: 2

trsvcid: 8009

subngn: ngn.1992-
08.com.netapp:sn.lcbac66338e71lledad4l1dd03%a3ad566:discovery
traddr: 192.168.6.15

sectype: none

trtype: tcp



adrfam: ipvé

subtype: nvme subsystem

treqg: not specified

portid: O

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.lc6ac66338e7lledadldd039%ea3ad566:subsystem.host 95
traddr: 192.168.6.17

sectype: none

2. NVMe/TCPA1 Z I —R 2 —4 vy FLIFOMBOEAEHE T, BEOIR—JSDOT—X%EEEICEIET
IEZ xR LET,

nvme discover -t tcp -w host-traddr -a traddr

H6
# nvme discover -t tcp -w 192.168.5.13 -a 192.168.5.15
# nvme discover -t tcp -w 192.168.5.13 -a 192.168.5.17
# nvme discover -t tcp -w 192.168.6.13 -a 192.168.6.15
# nvme discover -t tcp -w 192.168.6.13 -a 192.168.6.17

3. #E1TL £ 9 nvme connect-all /—RATHR—FINTLWBITARTDONVMe/TCPA = IT—4/
=4y FLIFERRICOTY RERERITL. O bO—F8BKOEZ 1 LTV MEREI%Z3092 £7=1%1. 800
UEICERELEX T,

nvme connect-all -t tcp -w host-traddr -a traddr -1 1800

H 6
# nvme connect-all -t tcp -w 192.168.5.13 -a 192.168.5.15 -1 1800
# nvme connect-all -t tcp -w 192.168.5.13 -a 192.168.5.17 -1 1800
# nvme connect-all -t tcp -w 192.168.6.13 -a 192.168.6.15 -1 1800
# nvme connect-all -t tcp -w 192.168.6.13 -a 192.168.6.17 -1 1800

NVMe-oF ZHRsEL £ 9
NVMe-oF DFREEICIZ. ROFIEZFERATETE T,

Fg
1. H—ILAD NVMe TILFNXADBEMICHR>TWS I e ZERLE T,



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

2. NVMe-oF DB AEEE () ZHEEEL £9 model ZICEREL £ 9 NetApp ONTAP Controller Bfa
DEN iopolicy ZICRREL £9 round-robin) #NENDONTAPR—LAR—IANKRIAMIELLK
MENBDLDICHEDET,

# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller
NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

3. R—LRAR—ZAPMEH TN, RXFTELKRESNCCZRELE T,

# nvme list

B

/dev/nvmeOnl 814vWBNRwfO9HAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn2 814vWBNRwfIOHAAAAAAABR NetApp ONTAP Controller
/dev/nvmeOn3 814vWBNRwfIHAAAAAAAB NetApp ONTAP Controller

Namespace Usage Format FW Rev

85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF
85.90 GB / 85.90 GB 24 KiB + 0 B FFFFFFFF
3 85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFEF

4. ENXZOO> +O—FDREDliveTHD. IELWVWANART—RZADETREINTWVWBR e #BERELF T,



10

NVMe/FC

# nvme list-subsys /dev/nvmeOnl

HHf

nvme-subsys0 - NQN=nqgn.1992-
08.com.netapp:sn.5£5f2c4aa73b11e9967e00a098df41bd: subsystem.nvme ss
ol 1

\

+- nvmeO fc traddr=nn-0x203700a098dfdd91:pn-0x203800a098dfdd9l
host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-
optimized

+- nvmel fc traddr=nn-0x203700a098dfdd91:pn-0x203900a098dfdd9l
host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-
optimized

+- nvme2 fc traddr=nn-0x203700a098dfdd91:pn-0x203a00a098dfdd9l
host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live
optimized

+- nvme3 fc traddr=nn-0x203700a098dfdd91:pn-0x203d00a098dfdd9l
host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live
optimized

NVMe/FC

nvme list-subsys /dev/nvmeln22

61



nvme-subsysl - NQN=ngn.1992-
08.com.netapp:sn.68c036aaa3cflledbb95d039%ea243511:subsystem.tcp

\

+- nvme2 tcp

traddr=192.168.8.49,trsvcid=4420,host traddr=192.168.8.1 live non-
optimized

+- nvme3 tcp

traddr=192.168.8.48,trsvcid=4420,host traddr=192.168.8.1 live non-
optimized

+- nvme6 tcp

traddr=192.168.9.49,trsvcid=4420,host traddr=192.168.9.1 live
optimized

+- nvme’/ tcp

traddr=192.168.9.48,trsvcid=4420,host traddr=192.168.9.1 live
optimized

LR RNTY T TSI AT ONTAP Z— L ZAR—ATNA A EICIELVMERRIEINTWR Z E = HE
BMLEY,

11



% ( Column)

# nvme netapp ontapdevices -o column

7B
Device Vserver Namespace Path
/dev/nvmeOnl vs ol nvme /vol/ol nvme vol 1 1 0/ol nvme ns
/dev/nvmeOn2  vs ol nvme /vol/ol nvme vol 1 0 0/ol nvme ns
/dev/nvmeOn3 vs ol nvme /vol/ol nvme vol 1 1 1/0l nvme ns
NSID UUID Size
1 72b887b1-5fb6-47b8-be0b-33326e2542e2 85.90GB
04bf9f6e-9031-40ea-99c7-ala61b2d7d08 85.90GB
3 264823b1-8e03-4155-80dd-e904237014a4 85.90GB
JSON

# nvme netapp ontapdevices -o json

HH5



{
"ONTAPdevices" : |

{

"Device" : "/dev/nvmeOnl",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 0/0l nvme ns",
"NSID" : 1,
"UUID" : "72b887bl-5fb6-47b8-bel0b-33326e2542e2",
"Size" : "85.90GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 20971520

by

{
"Device" : "/dev/nvmeOn2",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 0 0/ol nvme ns",
"NSID" : 2,
"UUID" : "04bf9f6e-9031-40ea-99c7-ala61lb2d7d08",
"Size" : "85.90GB",
"LBA Data Size" : 409¢,
"Namespace Size" : 20971520

I
{

"Device" : "/dev/nvmeOn3",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 1/0l nvme ns",
"NSID" : 3,
"UUID" : "264823b1-8e03-4155-80dd-e904237014a4",
"Size" : "85.90GB",
"LBA Data Size" : 4096,
"Namespace Size" : 20971520

s

BXRN DR

ONTAP 1) — X% fEFE L 7=OL 8.8 DNVMe-oF R X FEREICIZ. XOEERIDORENH D £,

13



NetApp /N7 ID 24 kL Bl Bugzilla ID

15173214 Oracle Linux 8.8 NVMe- OL 8.8 NVMe-oF /R X T "181184E"
OF RX FTPDCHEEL (4, -p AT 3 HICH
TIER SN ELZE9Y nvme

discover AY YV R&EZE
FLEIFEDI=>T
—ReBZ—=47w fDOEAH
EhETIE. OFEUHL
C CICPDCHM DTIEIF1ERY
SNBVELRHD XY
nvme discover ANV
RERTLEIE

L. OL8.XUU[ET

&« NVMe-oF KX kHi%
IO H 9 7=0ICPDCHE
BLTIEERINE T nvme
discover AV¥ Y RIC%Z
BELEY pA S>3y
_hUCkD. R bR
—7y bOBBED Y —
ZAHEERICAED £T,

NVMe-oF 7R X b1ERX (Oracle Linux 8.7 with ONTAP

NVMe over Fibre Channel (NVMe/FC) > ZDMD k5 > XR— k% ZFETNVMe over
Fabrics (NVMe-oF) . Asymmetric Namespace Access (ANA) Xt Oracle Linux
(OL) 8.7THR—bFEINFE T, NVMe-oFERIETIE. ANAIZISCSIIRIEH LK UFCEIE

DALUATRIILF NN RICHE L. A—RILANVMeX IILFINZATEREINE T,

ONTAPZ%{EH L 7=OL 8.7MONVMe/FCR X MR Tl RDOBRENHR— FINE T,
* NVMe/FCIZHIZ T+ NVMe over TCP (NVMe/TCP) HHR— b ENEX T, NetApp 771 > R1 T+«

TIZA Y ZA=ILLE T nvme-cli [/Nw 7 —ICIE. NVMe/FCENVMe/TCPDEA DR —LAR—2R
DONTAPDEFHN KRR EINE T,

* %F7E DHost Bus Adapter (HBA ; RA MNZATHFR) OELKFXMTNVMeSCSID 37 1 v ohiH
Z L. BERMAdm-multipathi2EZFEAE T ICNVMeR — LAR—IDNEREINEWVK 51T 3,

HR— b INZEBHROFMICOWVWTIZ. BB LTIV "NetApp Interoperability Matrix Tool THESE T &=
9%

DHEEE
* OL8.7TlE. NVMeX—LRAR—ZICHTH L TH—FRILEANVMeTILFIXZANT T 4L F TEMICHE>TW
3718, FATRNICERET Z2HEIIHD £FH A

EXXN D HIRE
NVMe-oF 7O kb J)LZFEAL7=SANT — MIRETR— TN TULEE Ao

14
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VIO T7ON—-3 > %R LET
KOFIEZFEALT. Y R—FINB0L87V I I T T7DRINN—S3 VERIFCTEET,

FIE

1. —N—IZOL87GAZA YA M—JLLE T, AV RAM—ILATET LS. F8ELTOL8.7 GAA—XIL
ZRITLTVWBCZMEELET,

# uname -r

76

5.15.0-3.60.5.1.el8uek.x86 64

2. Tnvme<cli] XyTr—>%A42AM—=ILLET,

# rpm -galgrep nvme-cli

76

nvme-cli-1.16-5.e18.x86 64

3. Oracle Linux 8.77R X kT, ZHEEEL £9 hostngn XF3 /etc/nvme/hostngn -

# cat /etc/nvme/hostngn

B

ngn.2014-08.org.nvmexpress:uuid: 791c54eb-545d-4ed3-8d41-91a0a53d4b24

4. %RESRL 9 hostngn XFFIFZIC—EL £9 hostngn ONTAP 7L 1 LOWRET 2 T AT LDOXF
3,

::> vserver nvme subsystem host show -vserver vs ol nvme

HHp

15



Vserver Subsystem Host NON

vs ol nvme nvme ss ol 1 ngn.2014-08.org.nvmexpress:uuid: 791c54eb-
545d-4ed3-8d41-91a0a53d4b24

WRICIEL T hostngn XFHHR—HLABWEEIEZFERATE XY vserver modify AV
() YFEEALTEEHLET nostnan MIETBONTAP 7L A H TS X7 LT, I—HT
B3XFH%ZIBEL £ hostngn N'BXFF /etc/nvme/hostngn KRR ko

S. RZAbZEUT—FLZFT,

NetAppTid. B L Oracle Linux 8.7ICHETZHRXAMTNVMe k57 4w ESCSINZ T«
WO DA ERITT3HBE. ONTAPR—LAR—XICIEH—FILENVMe< ILF /XX

% . ONTAP LUNIZlFdm-multipathz ZNZNER T Z#HELTVE T, OF

D, dm-multipathhA T NS5 DHR—LAR—XTNA A%ZEBRLABWVLSIC. ONTAP =—L
AR—RFdm-multipath TT S w I ) A MIBRTIMELRHD £, TNZITIICIE
enable foreign ICEREL F Y /etc/multipath.conf 77 )L !

@ #cat /etc/multipath.conf
defaults {
enable foreign NONE

Z 3217 L Tmultipathd T —E > = BiEEE L £ 9 systemctl restart multipathd I¥
YRZFERALTHLVEREZEALE Y,

NVMe/FC %= 57E

NVMe/FCldBroadcom/Emulex7” % 73R % f=l&Marvell/Qlogic 7 X 7 R IBRETET £9
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Broadcom / Emulex
FE
1. HR—FINTVWBRT7HATEETILEFEALTVWS ZEEZREELE T,

# cat /sys/class/scsi _host/host*/modelname

B

LPe32002-M2
LPe32002-M2

# cat /sys/class/scsi _host/host*/modeldesc

B

Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

2. I N BBroadcomZFHL TWA 2R LET 1pfc 77 —LTIT7ELUVREI LIRS
SPAR

# cat /sys/class/scsi _host/host*/fwrev
12.8.614.23, sli-4:2:c
12.8.614.23, sli-4:2:c

# cat /sys/module/lpfc/version
0:14.0.0.1

YR—FENTVWBTHETEIRSANET 7—LIITTON—=2 3 YORFIIMIOVWTIE. 25
B L T TV "NetApp Interoperability Matrix Tool THEERTIF £9"
3. HEE2L £ T 1pfc enable fc4 type DICREINET 3

# cat /sys/module/lpfc/parameters/lpfc enable fc4 type
3

4 1ZOI—FR—bHEMELTVB L. BIUEX—T v FLIFARTEINTULSB CE ZHRL X
ERS

17


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/

18

# cat /sys/class/fc_host/host*/port name
0x100000109b3c081f
0x10000010903c0820

# cat /sys/class/fc_host/host*/port state
Online

Online

# cat /sys/class/scsi _host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT 1lpfcO WWPN x1000001090b3c081f WWNN x200000109b3c081f DID
x060300 ONLINE

NVME RPORT WWPN x2010d039ea2c3e2d WWNN x200fd039%9ea2c3e2d DID x061f0e
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x2011d039%ea2c3e2d WWNN x200fd039%9ea2c3e2d DID x06270f
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000a71 Cmpl 0000000a71 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 00000000558611c6 Issue 000000005578bb69 OutIO
fffffffffff2a%as

abort 0000007a noxri 00000000 nondlp 00000447 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000a8e Err 0000e2a8

NVME Initiator Enabled

XRI Dist 1lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x10000010903c0820 WWNN x200000109b3c0820 DID
x060200 ONLINE

NVME RPORT WWPN x2015d03%ea2c3e2d WWNN x200£d039ea2c3e2d DID x062e0c
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x2014d039ea2Z2c3e2d WWNN x200fd039%ea2c3e2d DID x06290f
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000a69 Cmpl 0000000a69 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 0000000055814701 Issue 0000000055744blc OutIO
fEfffffff££3041b

abort 00000046 noxri 00000000 nondlp 0000043f gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000a89 Err 0000e2f3



NVMe/FC[A | FMarvell/Qlogic FCT7 4 4%

Flig
1. OL8.7 GAT—RILIZEEFNTWVWB XA T4 TDRE kL 1qla2xxx K Z 1 /\IZIE. ONTAPDHR—
MIFRBIRBRFDTY TA M) —LEBENEEFNTVET, YR—FINTVWEZTRXTEZREZAN
ETT7—LITT7DON—=23 UHERITENTVWBR e ZzERLET,

# cat /sys/class/fc _host/host*/symbolic name

7361

QLE2742 FW:v9.10.11 DVR:v10.02.06.200-k
QLE2742 FW:v9.10.11 DVR:v10.02.06.200-k

2. SR L £ 9 gl2xnvmeenable NMRETNE T, CHICELD. Marvell 74 TR %ENVMe/FCA =S T
—RCLTHEETER N TEXT,

# cat /sys/module/glaZ2xxx/parameters/gl2xnvmeenable
1

IMB IIOZBMICT S (AT 3>)

ONTAPI(Z. Identify ControllerT—42 TMDT (MAX Data#sixt 1 X) #8riELFT, DX D. IOBKRDER
AH A XIFIMBETTY, 775 L. Broadcom NVMe/FC7E R ~IZxTd 3 1MBDRIEI/OERKICIE. ZIEP T4
ERHD XY 1pfc DfE 1pfc_sg seg cnt NTAXA—RE256ICHELEFT (F7 4L MEDBADS) o

Flig
1. Ipfc_sg_seg cnt /NT X —R% 256 ICEREL X9

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracutf] OYYRZEETL. RX+EBEEHLET,
3. Ipfc_sg_seg_cnt' ' 256 THZ =ML ¢

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

() chizQiogic NVMe/FCHR M IZEE L 4 A
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NVMe/FC %= R7E

NVMe/TCPICIZBEMERHEREIZ D D £ A, EDT®D. NADNE T LTTIAINEDEA LTI~ (109
) RICETTNBVE. NVMe/TCPISEEIRICBER CE A XMTLT I M ZE##TBICIE. To1ILA
—N—ARY bOBHITHEZ0ULICKRET 2HBD'HD 75

FIE

1. AT —ZR— B R—FINTULABNVMe/TCP LIFDEHEOI R—SDF— X EZBETIBZ %
BEELEd,

nvme discover -t tcp -w host-traddr -a traddr

B

# nvme discover -t tcp -w 192.168.6.13 -a 192.168.6.15
Discovery Log Number of Records 6, Generation counter 8

trtype: tcp

adrfam: ipvé

subtype: unrecognized

treqg: not specified

portid: O

trsvcid: 8009

subngn: ngn.1992-
08.com.netapp:sn.lc6ac66338e71ledad1dd03%a3ad566:discovery
traddr: 192.168.6.17

sectype: none

trtype: tcp

adrfam: ipvé

subtype: unrecognized

treqg: not specified

portid: 1

trsvcid: 8009

subngn: ngn.1992-
08.com.netapp:sn.lc6ac66338e71ledad1dd03%a3ad566:discovery
traddr: 192.168.5.17

sectype: none

trtype: tcp

adrfam: ipvé

subtype: unrecognized
treqg: not specified
portid: 2

trsvcid: 8009
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subngn:

ngn.1992-

08.com.netapp:sn.lc6ac66338e71ledadl1dd03%a3ad566:discovery
192.168.6.15
sectype: none

traddr:

trtype: tcp
adrfam: ipvé
subtype: nvme subsystem

treqg: not specified

portid:

0

trsvecid: 4420

subngn:

08.com.netapp:sn.lcbac66338e7lledadldd039%ea3ad566:subsystem.host 95

traddr:

ngn.1992-

192.168.6.17
sectype: none

2. NVMe/TCPA Z2 T —R 2 —7y FLIFOMIDIEAEHE T, BHOIR—P DT —2ZEBICEIET
TBHCEHEELET,

nvme discover -t tcp -w host-traddr

H 6

# nvme
# nvme
# nvme

# nvme

discover -t

discover -t tcp -w 192.
tcp -w 192.

discover -t

tcp -w 192.
discover -t tcp -w 192.

168.
168.
168.
168.

o oY U1 U1

.13
.13
.13
.13

traddr

-a 192.168.
-a 192.168.
-a 192.168.
-a 192.168.

o oY U1 U1

.15
.17
.15
.17

3. #E1TL £ 9 nvme connect-all /—REAETHR—FINTLWBITARTDONVMe/TCPA = IT—4/
A=y FLIFENRICOY Y REFETL. O M O—Z8EEOX 1 L7 MERZ309 £ /2131, 800F

MU EICEE

LE9,

nvme connect-all -t tcp -w host-traddr

B

nvme
nvme

nvme

H H= H H

nvme

connect-all
connect-all
connect-all
connect-all

tcp —-w
tcp -w
tcp —-w
tcp —-w

192.
192 .
192.
192.

168.
168.
168.
168.

o O U1 O

-a traddr
.13 —-a 192.
.13 —-a 192.
.13 —-a 192.
.13 —-a 192.

-1 1800

168.
168.
168.
168.

o oY U1 O

.15
.17
.15
.17

1800
1800
1800
1800
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NVMe-oF Z1&R5EL £ 9
NVMe-oF DRREEICIE. XRDFIEZFERATET £,

FIE
1. ROEEZF TV LT A—RILANVMeRILFNIDNBMICHE > TWB ez L £7,

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

2. NVMe-oF D@ETIAEE () ZHEEEL £9 model ZICEREL £9 NetApp ONTAP Controller Bfa
DEN iopolicy ZICRREL £9 round-robin) #NENDONTAPR—LAR—IADNKRIMIELLK
MENBDKDICHEDET,

# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller
NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

3. R—LRAR—ZAPMEH TN, RRXFTELKREINCCEZRELE T,

# nvme list

B

/dev/nvmeOnl 814vWBNRwfO9HAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn2 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn3 814vWBNRwfOHAAAAAAAB NetApp ONTAP Controller

Namespace Usage Format FW Rev

1 85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF
85.90 GB / 85.90 GB 24 KiB + 0 B FFFFFFFF

3 85.90 GB / 85.90 GB 4 KiB + 0 B EEE EFEEE
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4. ENZDOY FO—FDREDiveTH D IELVANART—ZZAWBETNTVD e ZzHERLE T,

23



24

NVMe/FC

# nvme list-subsys /dev/nvmeOnl

HHf

nvme-subsys0 - NQN=nqgn.1992-
08.com.netapp:sn.5£5f2c4aa73b11e9967e00a098df41bd: subsystem.nvme ss
ol 1

\

+- nvmeO fc traddr=nn-0x203700a098dfdd91:pn-0x203800a098dfdd9l
host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-
optimized

+- nvmel fc traddr=nn-0x203700a098dfdd91:pn-0x203900a098dfdd9l
host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-
optimized

+- nvme2 fc traddr=nn-0x203700a098dfdd91:pn-0x203a00a098dfdd9l
host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live
optimized

+- nvme3 fc traddr=nn-0x203700a098dfdd91:pn-0x203d00a098dfdd9l
host traddr=nn-0x200000109b1c1205:pn-0x100000109%01c1205 live
optimized

NVMe/FC

# nvme list-subsys /dev/nvmeln40

B



nvme-subsysl - NQN=ngn.1992-
08.com.netapp:sn.68c036aaa3cflledbb95d039%ea243511:subsystem.tcp

\

+- nvme2 tcp

traddr=192.168.8.49,trsvcid=4420,host traddr=192.168.8.1 live non-
optimized

+- nvme3 tcp

traddr=192.168.8.48,trsvcid=4420,host traddr=192.168.8.1 live non-
optimized

+- nvmeb6 tcp

traddr=192.168.9.49,trsvcid=4420,host traddr=192.168.9.1 live
optimized

+- nvme’/ tcp

traddr=192.168.9.48,trsvcid=4420,host traddr=192.168.9.1 live
optimized

LR RNTY T TSI AT ONTAP Z— L ZAR—ATNA A EICIELVMERRIEINTWR Z E = HE
BMLEY,
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% ( Column)

# nvme netapp ontapdevices -o column

76
Device Vserver Namespace Path
/dev/nvmeOnl vs ol nvme /vol/ol nvme vol 1 1 0/ol nvme ns
/dev/nvmeOn2  vs ol nvme /vol/ol nvme vol 1 0 0/ol nvme ns
/dev/nvmeOn3 vs ol nvme /vol/ol nvme vol 1 1 1/0l nvme ns
NSID UUID Size
72b887b1-5fb6-47b8-bel0b-33326e2542e2 85.90GB
04bf9f6e-9031-40ea-99c7-ala61lb2d7d08 85.90GB
264823b1-8e03-4155-80dd-e904237014a4 85.90GB
JSON

# nvme netapp ontapdevices -o json

%)



{
"ONTAPdevices" : |

{

"Device" : "/dev/nvmeOnl",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 0/0l nvme ns",
"NSID" : 1,
"UUID" : "72b887bl-5fb6-47b8-bel0b-33326e2542e2",
"Size" : "85.90GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 20971520

by

{
"Device" : "/dev/nvmeOn2",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 0 0/ol nvme ns",
"NSID" : 2,
"UUID" : "04bf9f6e-9031-40ea-99c7-ala61lb2d7d08",
"Size" : "85.90GB",
"LBA Data Size" : 409¢,
"Namespace Size" : 20971520

I
{

"Device" : "/dev/nvmeOn3",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 1/0l nvme ns",
"NSID" : 3,
"UUID" : "264823b1-8e03-4155-80dd-e904237014a4",
"Size" : "85.90GB",
"LBA Data Size" : 4096,
"Namespace Size" : 20971520

s

BXRN DR

ONTAPU 1) — 2% fEFE L 7=0OL 8.70NVMe-oF R X FEREICIZ. XOEERIOENH D £,
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NetApp /N7 ID 24 kL Bl Bugzilla ID

15173214 Oracle Linux 8.7 NVMe-  OL 8.7 NVMe-oF7/RX kT "181184"

OF RR MIEE T Kt 1. #EIT L

FRRHE > bO—5%1E  TPersistent Discovery

BLET Controller (PDC ; 7k#5:89
mHEI> cO—3) HME
BENES pA S>3
ZICEREL XY nvme
discover AV Y R%EZE
TLEITHEDIZ>T
—RERA—=7y EDIEAH
EHETIE. OFEUTHL
C CICPDCHM DTEIF1ERL
INBIBEDNHD FT
nvme discover AN
FzRITLEIRE
L. OL8.xXUIET
I, NVMe-oF R X kH'%
IO /=0 ICPDCH'E
HBLTERINZE T nvme
discover AY Y RIC%
BELXY pA S>3y
UKD, RR A
—7ry FOBEAED) Y —
ADEERICHED £ 9,

ONTAP % {EF3 L 7=Oracle Linux 8.6 CTAONVMe/FCK X &R

R — M

NVMe over Fabrics £ 7=IdNVMe-oF (NVMe/FCH K UNVMe/TCPZEEL) I&. ONTAP 7L 1 THEL TW3
AL—=2TxA4IFA—/N— (SFO) ICHERIE[IHFR—LIAR—IT7 I+ (ANA) %fiiFR 7=Oracle Linux
8.6 THR—FEINTULET, ANAIE. NVMe-oFERIE CTRIZEDAsymmetric Logical Unit Access (ALUA ; JEXT

MBEBIA=Y FT7I1ER) THD., BEIIHD—FILADNVMeTILF/INATRETNTUVET, CORFaX
>~ b Tl Oracle Linux 8.6% & T*ONTAP TANAZERA L T. H—XRJLANVMe< L F /XX TNVMe-oF = B%H
ICTBAEICOVWTEHELIEHBLED,

@ CORFaAXVIDREEFERAL T, ICERTZITVRISA TV R ERETET XY "Cloud
Volumes ONTAP" & £ T "ONTAP Xt Amazon FSX",

DIERE
* Oracle Linux 8.6 Tl&. NVMeR—LZAR—XIIX L TAH—RILANVMeT ILFINZADT 7 # )L F TERIC
7&")'CL\§3'0

* Oracle Linux 8.6 Tl&. nvme-fc auto-connect XZ U T MERAT 1 TICEFNTUVWET nvme-cli
INVT—2, AEBRVA—HRHT B 7T MRy I ZBEFEGA V) b 21X =)L T3KHDIC.
NEDXA T TEHEEGAV) T EFERTEET,

* Oracle Linux 8.6 (%174 7) ZFEALTWVWET udev IL—ILIZO—EBE L TIREINFE T nvme-cli
NVMeRILFINZAD SO ROEVICKZO—RNT VIV I RAIREICT BNy r—Y, LTeh>T. C
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DIL—=ILZFETERT DHLEIZHD T Ao

* Oracle Linux 8.6 A% ¥. NVMe SCSIOmAED ST v o %, ALHBRDKRANTETTEX
To R CNIE—MHNICEATNBZIRIAMERTHZ EBESNTWVET, LA >T. SCSILUNT
IFBE EEDdm-multipathZFRETET X Jo ZDFER. mpathT /N1 IBMER SN EITH NVMe<ILF/N
2%ZFEALTNVMe-oF RILFNRATNARZRECTETET (fl 1 /dev/nvmexny) ZEITLFT,

* Oracle Linux 8.6 Tld. Xy b7y I S04 UHMEERH INTUVWET nvme-cli Ny T —IT
I&. ONTAP Dl X ONTAP R — LA R— A TR TE £,

EXF D &R
NVMe-oF 7Ok Q)L ZERA L7SANT — FMIIRETR— TN TULEHE Ao

REBH

EFBER L T ZE V) "NetApp Interoperability Matrix #£2H L T 72 VW HR— TN TV ER O IEERTE
WICOVWTIE. =881

Oracle Linux 8.6 CNVMe/FCZBZHICL £

FIE

1. #—/\ICOracle Linux 8.6 GAZ A VA F—ILLE T, 1 VX M=ILHTET L5, #EFE L7-Oracle Linux
86 GAN—XIZRITLTWVWR e ZzHRLET, ZBRL T TV "NetApp Interoperability Matrix %
SELTLIESVWVHR=—FINBZIN=—2a3 > ORFD) A MIDOVWTIE, ZB8BLTLEETL,

# uname -r
5.4.17-2136.307.3.1.el8uek.x86 64

2. Tnvmecliy NvTr—2%AVAR=ILLET,

# rpm -galgrep nvme-cli
nvme-cli-1.14-3.e18.x86 64

3. Oracle Linux 8.67" X b T. ZHEEEL £9 hostngn XF% /etc/nvme/hostngn ONTAP 7 L -1 DX
T2H TS RTLDhostngnXFINE—HT B =R LE T,

# cat /etc/nvme/hostngn
ngn.2014-08.org.nvmexpress:uuid:4c4c4544-0032-3310-8033-b8c04f4c5132
::> vserver nvme subsystem host show -vserver vs ol nvme

Vserver Subsystem Host NON

vs ol nvme nvme ss ol 1 ngn.2014-08.org.nvmexpress:uuid: 9ed5b327-
b9fc-4cf5-97b3-1b5d986345d1
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WRICIE L T hostngn XFHN—HLBWMEEIFZFEAL T LIV vserver modify
() YU FEBALTEEHLET hostnan IK—HT 3. HIET ZONTAP 7L A 472
T L EDXFF hostngn H5XFF /etc/nvme/hostngn KRR b &

4 RZbzEVT—-rLED,

NVMe k57 1w ESCSIcZ 7 1w DA %R LOracle Linux 8.6ICHET BRI T
RI1TT BB EIE. ONTAP X— L ZXR—IZIEA—FILANVMeT L F /N %Z . ONTAP
LUNIC [Zdm-multipath® ZNENERATZ 2 #HBLE T, DFD. dm-multipathHh* T
S5DHZ—LAR—ZAT/NAXZEBRLBEVKSIC. ONTAP 32— L ZAR— X |(Fdm-multipath
TISYvIVRMIBHEIZIHNENHDET, CNETSICIE. ZEBMLEYT

enable foreign ICEEL XY /etc/multipath.conf 77 )L :

(:) #cat /etc/multipath.conf
defaults {
enable foreign NONE

ZE1TL Tmultipathd T —E>ZHICEI L £ 9 systemctl restart multipathd L
VWEREZBMICTZITV R,

Broadcom FC7 4 4 %ZNVMe/FCRICERTE

FIE

1L HR=FINTVWETHTRZZFERALTVWRCZRRLET, HR—FINTWE TR TEDORFD )
2 MMZDWTIE. BB L T 72T L) "NetApp Interoperability Matrix Z#Z2HB L T 7230\ e

# cat /sys/class/scsi host/host*/modelname

LPe32002-M2

LPe32002-M2

# cat /sys/class/scsi host/host*/modeldesc

Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

2. I N 3BroadcomZFRAL TWA ez LET 1pfc 77— LTI T7EREMLARTA/N Y
R—=bEINTVWETPHTRZRZANET7—LI7TT7DN—=23a VD) A MIOVWTIEK. 28EBLT
< 72 & W) "NetApp Interoperability Matrix Z 2B L T 7230\ :
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# cat /sys/class/scsi_host/host*/fwrev
14.0.505.11, sli-4:2:c
14.0.505.11, sli-4:2:c

# cat /sys/module/lpfc/version
0:12.8.0.11

3. MR L ET 1pfc _enable fc4 type WICREINET 3:

# cat /sys/module/lpfc/parameters/lpfc enable fcd4 type
3

4 A1 ZOI—RR—bHEMELTVWB L. BLUE—T v FLIFARTEINTULB L zHRLE T,
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# cat /sys/class/fc_host/host*/port name

0x100000109b1c1204

0x100000109b1c1205

# cat /sys/class/fc_host/host*/port state

Online

Online

# cat /sys/class/scsi _host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT lpfc0O WWPN x100000109b1c1204 WWNN x200000109b1lcl204 DID
x011d00 ONLINE

NVME RPORT WWPN x203800a098dfdd91 WWNN x203700a098dfdd91 DID x010c07
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203900a098dfdd91 WWNN x203700a098dfdd91 DID x011507
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000£f78 Cmpl 0000000£78 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 000000002fe29bba Issue 000000002fe29bc4 OutIO
000000000000000a

abort 00001bc7 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 0000l1el5 Err 0000d906

NVME Initiator Enabled

XRI Dist 1lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x100000109b1c1205 WWNN x200000109b1cl1205 DID
x011900 ONLINE

NVME RPORT WWPN x203d00a098dfdd91 WWNN x203700a098dfdd91 DID x010007
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203a00a098dfdd91 WWNN x203700a098dfdd91 DID x012a07
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000fa8 Cmpl 0000000fa8 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 000000002e14f170 Issue 000000002el4fl7a OutIO
000000000000000a

abort 000016bb noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00001f50 Err 0000d9f8

IMBDIOH A XZzBMCLET
ONTAPIZ. Identify ControllerT—4 TMDT (MAX Data#nxt 1 X) #8r#HEL£T, DFD. IOERDF

A4 XNFIMBETTY, 7272 L. Broadcom NVMe/FCR X MIXtd 2 1MBDORIREIIOERICIE. ZIER T
ERHD XY 1pfc DfE 1pfc_sg seg cnt NTAXA—REZ256ICHELEFT (F7 4 MEDBADS) o

32



FE
1. Ipfc_sg_seg_cnt /N X—R% 256 I[CRREL £

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracutf] IV¥>YRZETL. R +ZBEESHLET,
3. Ipfc_sg_seg cnt' h' 256 THZ & =ML £

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

()  chiQlogic NVMelFCHZ Mald s L £ Ao

Marvell / QLogic FC7 4 72 %ZNVMe/lFCEICEREL £

FIE

1. Y R—FINTVWBR TR TEARSANE T 77— LI T T7DON—3 0T LTVWAI e E2ERLE
To OLB8B GAH—RILICEFNTWVBRAT T4 TDRIE L L1 gla2xxx K S5 /NICId. ONTAP H7R— bk
ICRBIRBRFOT Y TR N) —LEBENGSEFNTUVET,

# cat /sys/class/fc _host/host*/symbolic name
QLE2742 FW:v9.08.02 DVR:v10.02.00.106-k
QLE2742 FW:v9.08.02 DVR:v10.02.00.106-k

2. SR L £ 9 gl2xnvmeenable I&. Marvell 74 72 %NVMe/FCA = T —RE L THEESH B 7-DICEK
EINTULET,

# cat /sys/module/glal2xxx/parameters/gl2xnvmeenable
1

NVMe/FC %5

NVMe/TCPICIZ B EHEGIEREIIH D FA. TDTH. NABE IV LTTIAILNDRALT I (109
) RICETINAEVLE. NVMe/TCPIZBEFMICEIER TEI FHA. XM LT7 T 2B TBICIE. 7T ILA
—N—ARY FOBERTEHEZ30DULICRETIRENHD £,

FIE

1. 42T —ZR— B R—FEINTULWBNVMe/TCP LIFDEHEOIR—S DT —XZEETIBZ e *®
BLE,

33



# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.51
Discovery Log Number of Records 10, Generation counter 119

trtype: tcp

adrfam: ipvé

subtype: nvme subsystem
treqg: not specified
portid: O

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e%bb4dfllebbaded039%ealbSabec:subsystem.nvme 118 tcp
1

traddr: 192.168.2.56
sectype: none

trtype: tcp

adrfam: ipv4

subtype: nvme subsystem
treqg: not specified
portid: 1

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e%bbdfllebbaded039%ealbSabc:subsystem.nvme 118 tcp
1

traddr: 192.168.1.51
sectype: none

trtype: tcp

adrfam: ipv4

subtype: nvme subsystem

treqg: not specified

portid: O

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e%bbdfllebbaded039%ealbSabc:subsystem.nvme 118 tcp
2

traddr: 192.168.2.56

sectype: none

2. EEIC. NVMe/TCPA Z T —R A2 —4 vy FLIFOMDBAEHLE T, BREOIR—SDTF—REZEE
BB TE3 xR L £, 6l
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#nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.51

# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.52
# nvme discover -t tcp -w 192.168.2.9 -a 192.168.2.56
# nvme discover -t tcp -w 192.168.2.9 -a 192.168.2.57

3. iC. #RITLET nvme connect-all /—REBTHR—FINBZ3ITRTDONVMe/FCAZ>IT—42 R
=7y bLIFICHLTEITIZAVI R, D2 ERANRTEBELDICLTLEEE W etrl loss tmo EV
IR B0nAY. ZFEBLTERETTET -1 1800) 27U v L £ connect-all INAD KN
BEIC. SORVHEIBBHEITINALDICLET. F:

# nvme connect-all -t tcp -w 192.168.1.8 -a 192.168.1.51 -1 1800
# nvme connect-all -t tcp -w 192.168.1.8 -a 192.168.1.52 -1 1800
# nvme connect-all -t tcp -w 192.168.2.9 -a 192.168.2.56 -1 1800
# nvme connect-all -t tcp -w 192.168.2.9 -a 192.168.2.57 -1 1800

NVMe/FC % #&3iF

FE
1. Oracle Linux 8.67K X k TXRDNVMe/FCERE=Z R L £,

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

Y

# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller

NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

2. R=LAR—ZPMER SN, RAFTELKBHEINC e Z/EBLE Y,
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# nvme list

Node SN Model

/dev/nvmeOnl 814vWBNRwfO9HAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn2 814vWBNRwfO9HAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn3 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller

Namespace Usage Format FW Rev
1 85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFEF
85.90 GB / 85.90 GB 24 KiB + 0 B FFFFFFFF
3 85.90 GB / 85.90 GB 4 KiB + 0 B FEFFFFFFF
3 ENZOO> ,O—ZORENIveTHD. IELVWANART—RZIDRESNTWVWDR =R LED,

36

# nvme list-subsys /dev/nvmeOnl

nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:sn.5f5f2c4aa73b11e9967e00a098df41bd:subsystem.nvme ss ol 1
\

+- nvmeO fc traddr=nn-0x203700a098dfdd91:pn-0x203800a098dfdd9l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1cl1204 live
inaccessible

+- nvmel fc traddr=nn-0x203700a098dfdd91:pn-0x203900a098dfdd9l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live
inaccessible

+- nvme2 fc traddr=nn-0x203700a098dfdd91:pn-0x203a00a098dfdd9l

host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live optimized
+- nvme3 fc traddr=nn-0x203700a098dfdd91:pn-0x203d00a098dfdd9l

host traddr=nn-0x200000109b1c1205:pn-0x10000010901c1205 live optimized

LR RNTY T TS AT ONTAP Z— L AR—ATNA A EICIELWMERR RSN TWR Z E = HE
HWLEY,



# nvme netapp ontapdevices -o column

Device Vserver Namespace Path

/dev/nvmeOnl vs ol nvme /vol/ol nvme vol 1 1 0/ol nvme ns

/dev/nvme0On2 vs ol nvme /vol/ol nvme vol 1 0 0/ol nvme ns
/dev/nvmeOn3 vs ol nvme /vol/ol nvme vol 1 1 1/o0l nvme ns
NSID UUID Size

72b887b1-5fb6-47b8-bel0b-33326e2542e2 85.90GB
04bf9f6e-9031-40ea-99¢c7-ala61b2d7d08 85.90GB
264823b1-8e03-4155-80dd-e904237014a4 85.90GB



# nvme netapp ontapdevices -o json

{

"ONTAPdevices" : [
{
"Device" : "/dev/nvmeOnl",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 0/ol nvme ns",
"NSID" : 1,
"UUID" : "72b887bl-5fb6-47b8-bel0b-33326e2542e2",
"Size" : "85.90GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 20971520
I
{
"Device" : "/dev/nvmeOn2",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 0 0/0l nvme ns",
"NSID" : 2,
"UUID" : "04bf9f6e-9031-40ea-99c7-ala6lb2d7d08",
"Size" : "85.90GB",
"LBA Data Size" : 409¢,
"Namespace Size" : 20971520
I
{
"Device" : "/dev/nvmeOn3",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 1/0l nvme ns",
"NSID" : 3,
"UUID" : "264823b1-8e03-4155-80dd-e904237014a4",
"Size" : "85.90GB",
"LBA Data Size" : 40096,
"Namespace Size" : 20971520
s
]
}
BARI D8

ONTAP#Z{#HH L 7-OL 8.6(DNVMe-oF 7K X FEREICIZ. XOEHOENH D £,
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NetApp /N7 ID 24 kL Bl Bugzilla ID

15173214 Oracle Linux 8.6 NVMe-  Oracle Linux 8.6 NVMe "181184"
oF KRR MIXEE T BKHt over Fabrics (NVMe-oF)
MHI>Y bO—5%F KIALTIE. ZFEHATE
BLET £ 9 nvme discover

-p KR E O O —
> (PDC) Z{Epk9 %1
Nk, COOAXRYVR%E
FRTZ3EaFE. 1=
I—R&Z—7vw D
HAEHHE T EICPDCZ1D
TEVTERR T 2 EDLH D
F9, fzfZL. ONTAP
9.10.1 & Oracle Linux 8.6
%#NVMe-oF KX k TET
LTW35EIE. BEE
B9 BPDCHIER SN E
9 nvme discover -p
MRITEINET, TN
ED. RAMER=Twy
FOEABTRER)Y —
ADFEAHLPEELFT,

%NTAP % {EH L /=Oracle Linux 8.5[@(7MONVMe /| FC7R X &

HR— b

NVMe over Fabrics & 7=IZNVMe-oF (NVMe/FCH L U'NVMe/TCPZST) I&. ONTAP 7L 1 THEL TWL3
AML—=2TxAIIFA—/N— (SFO) ICHREBRIE[HFR—LIAR—IT7 IR (ANA) %fFR 7=Oracle Linux
8.5THR—FEINTULET, ANAIL. NVMe-oFERIE CRIZFEDAsymmetric Logical Unit Access (ALUA ; FEXT
MREBEI=y b7t X) THDH. BEIIHD—FRILADNVMeTIILFNATREINTVET, ARFa XY
k Tl&. Oracle Linux 8.5 &K T'ONTAP EDANAZ Z—/w & LTEAL. A—FRILANVMeTJLF /N
TNVMe-oF ZBMICT B HEICDODWTEHELLCEHRBALEY,

@ CORFaAaXVIDEREEZFERLT. ICERIDIVTTVRISAT U NERETETEXT "Cloud
Volumes ONTAP" & & T "ONTAP Xt ® Amazon FSX",

DIEEE

* Oracle Linux 8.5Tl&. NVMeRr—LZAR—ZIIX L TH—RILANVMeT ILF/INADT 7 # )L F TERDIC
@OTL‘%TO

* Oracle Linux 8.5Tl&. nvme-fc auto-connect AZ U MEIRAT 1 TICEEFNTUVWEXTY nvme-cli
INVIT—2, NER VA —DRMHTE 7T ARy ZBEFEGRA V) 24X M=ILTB3RPDDIC.
NSDXA T TEHEEGAV) T EFERTEEY,

* Oracle Linux 8.5 (%17« 7) ZEALTWVWET udev IL—ILIZO—8B& L TIREINZX T nvme-cli
NVMeWILFNZADZ Y ROEVICKZO— RNV VI ERREICT BNy —2, LichtoT. C
DIL=ILZFENTIER T ZHEITHD £ Ao
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* Oracle Linux 8.5Tl&. NVMetSCSIOMAD ST 1 v o %, BILFRDKRANTERITITETFET, X
B, CHUS—FEMICBATNZ R MERTHZ CBESINTUVET, LN >T. SCSILUNTIZERE
EEDdm-multipathZ R ETET 9, TDRE. mpathT /N1 ZDMER SN E TH. NVMeTILF /NI % {E
AL TNVMe-oF RILFINATNAR%=HRETETET (F: /dev/nvmexny) Z#ETLET,

* Oracle Linux 8.5Tld. XY 7Y DTS TA DR AT 1 TICEEFNTUVWET nvme-cli Ny —
Tld. ONTAP DOl EONTAP A— L AR—AZRITIT X,

BEXRN D H1IPR
NVMe-oF 7Ok JJ)LZERA L7SANT — MMIIRETR— TN TULEE Ao

REEM

BB L TV "NetApp Interoperability Matrix 2 L T2 VW HR— SN TWVWS BRI OERELRIE
WICOVWTIE. =B8R

Oracle Linux 8.5CNVMe/FCZEBZhICL T

FIE

1. #—/\IZOracle Linux 8.5 General Availability (GA) Z+1 > X r—JLLE T, 1 VX F—ILHRET LI
5. $8%E L 7-Oracle Linux 8.5 GAA—RILZHRITL TVWB 2L FT, 2BRL T LTV
"NetApp Interoperability Matrix # 2 L T2V HR—FrINBZIN-J3 VORFDU X MIOWVWT
. ZBRLTIZE0,

# uname -r
5.4.17-2136.309.4.el8ueck.x86 64

2. Thvme-cliy N\ —S%A42VAM=ILLET,

# rpm -galgrep nvme-cli
nvme-cli-1.14-3.e18.x86 64

3. Oracle Linux 8.57h X T, MR L £ 9 hostngn XFF /etc/nvme/hostngn & —H T 3 Z & =R
L %9 hostngn ONTAP 7 L EDOXIET 31 TS X T LDXFS,

# cat /etc/nvme/hostngn
ngn.2014-08.org.nvmexpress:uuid: 9edbb327-b9fc-4cf5-97b3-1b5d986345d1
::> vserver nvme subsystem host show -vserver vs ol nvme

Vserver Subsystem Host NOQON

vs ol nvme nvme ss ol 1 ngn.2014-08.org.nvmexpress:uuid: 9ed5b327-b9fc-
4cf5-97b3-1b5d986345d1
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WRICIE L T hostngn XFHN—HLBWMEEIFZFEAL T LIV vserver modify

AV RZFERAL TZEHRLE T hostngn IC—T . SHTBONTAP 7LAH T X
T L EDXFF hostngn H5XFF /etc/nvme/hostngn KX ko

4 RZbzEVT—-rLED,

NVMe k57 1w ESCSIcZ T 1w DA %R LOracle Linux 8.5ICHET BRI T
RI1TT BB EIE. ONTAP X— L ZXR—IZIEA—FILANVMeT L F /N %Z . ONTAP
LUNIC [Zdm-multipath® ZNENERATZ 2 #HBLE T, DFD. dm-multipathHh* T
S5DHZ—LAR—ZAT/NAXZEBRLBEVKSIC. ONTAP 32— L ZAR— X |(Fdm-multipath
TISYvIVRMIBHEIZIHNENHDET, CNETSICIE. ZEBMLEYT

enable foreign ICEEL XY /etc/multipath.conf 77 )L :

#cat /etc/multipath.conf
defaults {
enable foreign NONE

ZHEHLFI multipathd T—EVZRITL X T systemctl restart multipathd
FLOUREZBEMCITB ATV,

Broadcom FC 74 74 % NVMelFC BICERELF

FIE

1L HR=FINTVWETHTRZZFERALTVWREZRRLET, Y R—FINTWE TR TEZDORFD )
2 MMZDWTIE. BB L TL72E L) "NetApp Interoperability Matrix Tool THEEETE £

# cat /sys/class/scsi host/host*/modelname

LPe32002-M2

LPe32002-M2

# cat /sys/class/scsi host/host*/modeldesc

Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

2. R INS Broadcom Ipfc 77 —L T T T EAVRYIARSANEZFERALTWBR I 2R LET, Y
R=bFEINTWBR TR TERSANE T 77— LT T7DON—=23VDRFI A MIDOWLWTIE, 28BL T

< 723 L) "NetApp Interoperability Matrix Tool CHEERTE £ 9"

41


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/
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/

# cat /sys/class/scsi_host/host*/fwrev
14.0.505.11, sli-4:2:c
14.0.505.11, sli-4:2:c

# cat /sys/module/lpfc/version
0:12.8.0.5

3. HEEEL £ T 1pfc_enable fc4 type FICHREINTUVET,

# cat /sys/module/lpfc/parameters/lpfc enable fcd4 type
3

4 A1 ZOI—RR—bHEMELTVWB L. BLUE—T v FLIFARTEINTULB L zHRLE T,
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# cat /sys/class/fc_host/host*/port name
0x1000001090213a00

0x100000109b2139ff

# cat /sys/class/fc_host/host*/port state
Online

Online

# cat /sys/class/scsi _host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x100000109b213a00 WWNN x200000109b213a00 DID
x031700 ONLINE

NVME RPORT WWPN x208cd039ea243510 WWNN x208bd039%9ea243510 DID x03180a
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x2090d03%9ea243510 WWNN x208bd039%9ea243510 DID x03140a
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 000000000e Cmpl 000000000e Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 0000000000079%9efc Issue 0000000000079eeb OutIO
ffffffffffffffef

abort 00000002 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000002 Err 00000004

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT lpfcO WWPN x100000109b2139ff WWNN x200000109b2139ff DID
x031300 ONLINE

NVME RPORT WWPN x208ed039€a243510 WWNN x208bd039e€a243510 DID x03230c
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x2092d039ea243510 WWNN x208bd039%9ea243510 DID x03120c
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 000000000e Cmpl 000000000e Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 0000000000029ba0 Issue 0000000000029ba2 OutIO
0000000000000002

abort 00000002 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000002 Err 00000004
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1IMBDIOT 1 X%=B®ICLET

ONTAPI(Z. Identify Controller7—42 TMDT (MAX Data#zixtf 1 X) #8rimELFT. DX D. IOBKRDR
A XIFIMBE TTE, 7275 L. Broadcom NVMe/FC/RX hICx T B 1MBDRIEIOEKICIE. ZIEP T4
ERHD XY 1pfc DfE 1pfc_sg seg cnt NTA—RE256ICHELEFT (F7 4L MEDBADS) o

FiE
1. Ipfc_sg_seg cnt NS X—R% 256 (CFRELFT

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracutf] OVYYRZETL. RX+ZBEEHLET,
3. Ipfc_sg_seg_cnt' H' 256 THZ =MoL 9

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

()  chiQlogic NVMelFCH MEld s L £ Ao

Marvell/QLogic FC77 4 72 ZNVMe/lFCAICEREL £¢

FIE

1. HR—FINTWB TR TERSANE T 7—LITT7DON—a > E2REFTLTVWAR I ERERELE
Fo OLBS5 GANT—FRILICEENTWVWBRAM T4 TDRE L1 qgla2xxx K 51 /NIZIE. ONTAP H7R—
ICARARBERFOT Y TR —LEBENSEFNTUVET,

# cat /sys/class/fc _host/host*/symbolic name
QLE2742 FW:v9.06.02 DVR:v10.02.00.106-k
QLE2742 FW:v9.06.02 DVR:v10.02.00.106-k

2. SR L £ 9 gl2xnvmeenable |, Marvell 72 7R %ZNVMe/FCA = IT—R & L THEESE 3720
EEINTVET,

# cat /sys/module/glal2xxx/parameters/gl2xnvmeenable
1

NVMe/FC %= 5E
NVMe/TCPIC |3 BENHEIEREIZH D T B A TDIDH. NADBE T LTTIAILMDEA LTI~ (109

) RICETINEWLE, NVMe/TCPIZBEEIMICBIERTET EtA. Z1LT7 D NELOETZICIE. 7T ILA
—N—ARY COBHTEHRZ30 U LEICERE T IHNELHD £,
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FIE

1. 42T —ZR— B R—FEINTULWABNVMe/TCP LIFRATHREOIR—SDTF—REZEETE3H
ES5HhERELET,

# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.51

Discovery Log Number of Records 10, Generation counter 119

trtype: tcp

adrfam: ipv4

subtype: nvme subsystem
treg: not specified
portid: O

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e%bb4dfllebbaded039%albSabec:subsystem.nvme 118 tcp
1

traddr: 192.168.2.56
sectype: none

trtype: tcp

adrfam: ipvé

subtype: nvme subsystem
treqg: not specified
portid: 1

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e9bb4fllebbaded039%al6babc:subsystem.nvme 118 tcp
1

traddr: 192.168.1.51
sectype: none

trtype: tcp

adrfam: ipvé

subtype: nvme subsystem
treqg: not specified
portid: O

trsvecid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e9pb4fllebbaded039%albbabc:subsystem.nvme 118 tcp
2

traddr: 192.168.2.56
sectype: none
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2. ERKIC. NVMe/TCPA Z> I —R X2 —4w hLIFOMDEASHE T, BEOIR—SDF—XEEE

H H= H H

ICHISTE B e zMaRRL 9, fl:

# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.51
# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.52
# nvme discover -t tcp -w 192.168.2.9 -a 192.168.2.56
# nvme discover -t tcp -w 192.168.2.9 -a 192.168.2.57

KIC. #FEITLET nvme connect-all /—REITHER—FEINB3IRTDNVMe/FCAZoIT—R &
—/7yw FLIFICH L TEITITSAT U R, HBIEDNEDRVERHTZI 2R LT TV

ctrl loss tmo ¥ Y —HAf (3007%AY. BMZRETIFY -1 1800) 2T Vv I LFT
connect-all NAWEbHNBEIC. FORVWEBBEITEINZELSICLET, fl

nvme connect-all -t tcp -w 192.168.1.8 -a 192.168.1.51 -1 1800
nvme connect-all -t tcp -w 192.168.1.8 -a 192.168.1.52 -1 1800
nvme connect-all -t tcp -w 192.168.2.9 -a 192.168.2.56 -1 1800
nvme connect-all -t tcp -w 192.168.2.9 -a 192.168.2.57 -1 1800

NVMe/FC % #&:F

Flig
1. Oracle Linux 8.5 X k TXRDNVMe/FCEREEZ R L £,

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

# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller
NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

2. R=LAR=ZAPMER SN, RRAFTELKBRETNIEZRELF T,
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# nvme list
Node SN Model

/dev/nvmeOnl 814vWBNRwfOHAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn2 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller
/dev/nvmeOn3 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller

Namespace Usage Format FW Rev
85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF
85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFEF

3 85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF

3. ENZADIAY rO—SOKEMIive T, ANAZRT—RINELWZ L Z2HEEL T,

# nvme list-subsys /dev/nvmeOnl
nvme-subsys0 - NQN=nqgn.1992-

08.com.netapp:sn.5f5f2c4aa73b11e9967e00a098df41lbd:subsystem.nvme _ss ol 1

\

+- nvmeO fc traddr=nn-0x203700a098dfdd91:pn-0x203800a098dfdd9l
host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-

optimized

+- nvmel fc traddr=nn-0x203700a098dfdd91:pn-0x203900a098dfdd9l
host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-

optimized

+- nvme2 fc traddr=nn-0x203700a098dfdd91:pn-0x203a00a098dfdd9l
host traddr=nn-0x200000109b1c1205:pn-0x10000010901c1205 live optimized
+- nvme3 fc traddr=nn-0x203700a098dfdd91:pn-0x203d00a098dfdd9o1l
host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live optimized

4 Xy b7 T TSTAVICRTIEINDIEONTAP X—LAR—IATNAADEHARELWC E =B L F

ERS

# nvme netapp ontapdevices -o column
Device Vserver Namespace Path

/dev/nvmeOnl vs ol nvme /vol/ol nvme vol 1 1 0/ol nvme ns

/dev/nvmeOn2 vs ol nvme /vol/ol nvme vol 1 0 0/ol nvme ns

/dev/nvmeOn3 vs_ ol nvme /vol/ol nvme vol 1 1 1/0l nvme ns

NSID UulD
1 72b887b1-5fb6-47b8-be0b-33326e2542e2
2 04bf9f6e-9031-40ea-99c7-ala61b2d7d08

85.90GB
85.90GB
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3 264823b1-8e03-4155-80dd-e904237014a4 85.90GB

# nvme netapp ontapdevices -o json

{

"ONTAPdevices" : [
{
"Device" : "/dev/nvmeOnl",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 0/ol nvme ns",
"NSID" : 1,
"UUID" : "72b887bl-5fb6-47b8-bel0b-33326e2542e2",
"Size" : "85.90GB",
"LBA Data Size" : 4096,
"Namespace Size" : 20971520
by
{
"Device" : "/dev/nvmeOn2",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 0 0/0l nvme ns",
"NSID" : 2,
"UUID" : "04bf9f6e-9031-40ea-99c7-ala6lb2d7d408",
"Size" : "85.90GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 20971520
by
{
"Device" : "/dev/nvmeOn3",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 1/0l nvme ns",
"NSID" : 3,
"UUID" : "264823b1-8e03-4155-80dd-e904237014a4",
"Size" : "85.90GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 20971520
by
]
}
BIA D REIRE

ONTAP%{EHH L 7=OL 8.5(0DNVMe-oF 7K X M&REICIZ. ROBIEORELH D £,
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NetApp /N7 ID 24 kL Bl Bugzilla ID

15173214 Oracle Linux 8.5 NVMe-  Oracle Linux 8.5 NVMe "181184"
oF KRR MIXEE T BKHt over Fabrics (NVMe-oF)
MHI>Y bO—5%F KIALTIE. ZFEHATE
BLET £ 9 nvme discover

-p KR E O O —
> (PDC) Z{Epk9 %1
Nk, COOAXRYVR%E
FRTZ3EaFE. 1=
I—R&Z—7vw D
HAEHHE T EICPDCZ1D
TEVTERR T 2 EDLH D
£9, f=7=L. NVMe-oF
A FTONTAP 9.10.1

¥ Oracle Linux 8.5% 31T
LTW35EIE. BEE
B9 BPDCHIER SN E
9 nvme discover -p
MERITEINET, CNiC
ED. RAMER=Twy
FOEABTRER)Y —
ADFEAHLPEELFT,

ONTAP % {EF3 L 7=Oracle Linux 8.4[@|7NVMe/FCK X ~1&RX

HR— &

NVMe over Fabrics % 7=I&ZNVMe-oF (NVMe/FCH K U'NVMe/TCPZET) |&. Oracle Linux 8.4 with
Asymmetric Namespace Access (ANA) THR— LI X d, ANAIL. ONTAP 7L 1 THEHLTWS X ML
—JT7xAIF—/N— (SFO) IZHETT, ANAIZ. NVMe-oFIRIE CTRIFEDAsymmetric Logical Unit Access

(ALUA ; JEXFR®IEI=y b 7ot R) THD. REIFH—RILHDNVMeTILF/INATEREINTLE
9o ZCZTlE. ONTAP 24 —4w k& L TOracle Linux 8.4 CANAZERA L T. A—RJLANVMe<YILF/VX
TNVMe-oF ZBMIC T A HEICDVWTERRAL £9,

@ CORFaXVIDHBREEZFEALT. ICERIDITIVRISATYREZRETEZXTY "Cloud
Volumes ONTAP" & £ T "ONTAP Xt Amazon FSX",

DIERE

* Oracle Linux 8.4Tl&. NVMer—LAR—IIX L TAH—RILANVMeT ILFINZADT 7 # )L k TERIIC
Ho>TWET,

* Oracle Linux 8.4Tl&. nvme-fc auto-connect XZ U T MEXA T4 TICEENTUVWET nvme-cli
INYT—2, NEIRVA—DMRMI T 27 I MRy O ZRBFEHGA I T hEAV I M—ILTE3RDDIC
N0 T4 JEEERRAI) T E2ERTEXY,

* Oracle Linux 8.4 (X157« 7) ZFEHALTUVWET udev L—ILIZO—ERE LTIREINFE T nvme-cli
NVMeVWILFNZADS Y ROEVICLEBZO—RNS OO I %TREICT RN —, LIzA->T. C
DIL=IZFHTERTIVEIIHD £ A

* Oracle Linux 8.4Tl&. NVMetSCSIOMAD S T4 v I %R LRI NTERTTEX T, X, i
—RICBATNDI R MERTHD I EEEETNTWVWE T, LA > T, SCSILUNTIZER EH Ddm-
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https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html

multipathZFRETET £, TDFER. mpathT /N1 AHMERINETH. NVMe<TILF/INZAZERAL TNV
Me-oF VILFINATNA RAZRETITET (B /dev/nvmexny) ZRITLET,

* Oracle Linux 84Tld. Ry cT7vTDTZ0A4 D% AT TICEENTVWET nvme-cli Nwi—
Tld. ONTAP DM EONTAP X—LAR—XAZRRITCEET,

BXX0 D %1IBR
NVMe-oF 7O k )L ZEAL7=SANT — MIRETR— TN TULEE Ao

EBRBLTLLIEEIVW "=y 77w FDInteroperability Matrix (IMT) "Z&RBLTLEEL,

NVMe/FC #BMICL X9

FIE

1. Oracle Linux 8.4 GAZH—NIZCA YA —=I)LLET, 1 VX F—ILHET L5, $8E L 7Oracle Linux
BAGANT—XIZRITLTWVWB e ZHRLET. BB L T2 L) "NetApp Interoperability Matrix Z
SHELTLREETW HR=—FINEZIN-J3 VORFDOV I MMIDWVWTIE, ZBRBL TSI,

# uname -r
5.4.17-2102.206.1.el8uek.x86 64

2. Thvme-cliy N\ —S%A42VAM=I)LLET,

# rpm -galgrep nvme-cli
nvme-cli-1.12-3.e18.x86 64

3. Oracle Linux 8.47R X kT, hostngnXF5| =ML £9 /etc/nvme/hostngn ONTAP 7 L 1 DMLY %
BT RXT LDhostngnXFHN e —H T2 e ZHERLE T,

# cat /etc/nvme/hostngn
ngn.2014-08.o0rg.nvmexpress:uuid:8b43c7c6-e98d-4cc7-a699-d66ac%9aa7lde

::> vserver nvme subsystem host show -vserver vs coexistance 2

Vserver Subsystem Host NON

vs coexistance 2 nvme 1 ngn.2014-08.org.nvmexpress:uuid:753881b6-3163-
46£9-8145-0d1653d99389

hostngnXFHN—M L RWEEIE. ZFERTI3HBENHD X7 vserver modify MWIHY
(D BONTAP 7 LA H 7S X7 LDhostngnX FF%Z. DhostngnXFH & —HT 2L 5 ICEH
95OV E /ete/nvme/hostngn KRR ko
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4. RAbZVT—-bLET,

NVMe k57 1 w2 ¥SCSIcZ T« v o DA% E LOracle Linux 8.4ICHEFT BRI LT
RITTBIEEIE. ONTAP X— LRAR—XIZIEFH—RILANVMeTILF /N X%, ONTAP
LUN(CI&dm-multipathz TNENERTZCZ#HELF T, DF D dm-multipathh T h
SDR—LAR—ZATNARAZERLBVELDIZ. ONTAP r— L XR— X |Fdm-multipath
TISYIVRAMIBRIZBELRHD XS, CNEITSICIE. ZEBMLET

enable foreign ICEREL F T /etc/multipath.conf 77 )L !

@ #cat /etc/multipath.conf
defaults {
enable foreign NONE

Z 317 L Tmultipathd T —E > ZBEEN L £ 9 systemctl restart multipathd FrlL
WEREEZBMITSIAT VR,

Broadcom FC 74 74 % NVMelFC BICERELF T

FIE

1L HR—bFINTVWBRTHETEZEZFERALTWVWRCZRRELET, HR—bINTWVWBRTHTEZORFD
A MZDOWVWTIE. 2B LTIV "NetApp Interoperability Matrix Tool THEER TEF 9"

# cat /sys/class/scsi host/host*/modelname
LPe32002-M2
LPe32002-M2

# cat /sys/class/scsi host/host*/modeldesc
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

2. #BE N3 Broadcomlpfc 77 —LITT7EA VRV IIARSANEFERALTWVWR I 2R LES,
R=—FrENTVWETRTEZRSANET 7—LTTT7DN—=J3 YORFIAMIOVWTIE. Z8RBLT
< 72 & L) "NetApp Interoperability Matrix Tool THEEETE X9

# cat /sys/class/scsi _host/host*/fwrev
14,0.505.11, sli=4323e
14.0.505.11, sli-4:2:c

# cat /sys/module/lpfc/version
0:12.8.0.5
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3. MR L £ T 1pfc _enable fc4 type FICHREINTUVET,

# cat /sys/module/lpfc/parameters/lpfc enable fcd4 type
3

4 A1ZOI—FR—bHEMELTVB L. BLUE—T v FLIFARTEINTULB L zHRLE T,
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# cat /sys/class/fc_host/host*/port name
0x1000001090213a00
0x100000109b2139ff

# cat /sys/class/fc _host/host*/port state
Online

Online

# cat /sys/class/scsi host/host*/nvme info

NVME Initiator Enabled

XRI Dist lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x100000109b213a00 WWNN x200000109b213a00 DID
x031700 ONLINE

NVME RPORT WWPN x208cd039ea243510 WWNN x208bd039%9ea243510 DID x03180a
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x2090d039ea243510 WWNN x208bd039ea243510 DID x03140a
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 000000000e Cmpl 000000000e Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 0000000000079efc Issue 0000000000079eeb OutIO
ffffffffffffffef

abort 00000002 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000002 Err 00000004

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT lpfcO WWPN x10000010902139ff WWNN x200000109b2139ff DID
x031300 ONLINE

NVME RPORT WWPN x208ed039ea243510 WWNN x208bd039%9ea243510 DID x03230c
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x2092d039ea243510 WWNN x208bd039ea243510 DID x03120c
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 000000000e Cmpl 000000000e Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 0000000000029ba0 Issue 0000000000029ba2 OutIO
0000000000000002

abort 00000002 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000002 Err 00000004
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1IMBDIIOH A X=BMMLTWVWET

ONTAPI(Z. Identify Controller7—42 TMDT (MAX Data#zixtf 1 X) #8rimELFT. DX D. IOBKRDR
A XIFIMBE TTE, 7275 L. Broadcom NVMe/FC/RX hICx T B 1MBDRIEIOEKICIE. ZIEP T4
ERHD XY 1pfc DfE 1pfc_sg seg cnt NTA—RE256ICHELEFT (F7 4L MEDBADS) o

FiE
1. Ipfc_sg_seg cnt NS X—R% 256 (CFRELFT

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracutf] OVYYRZETL. RX+ZBEEHLET,
3. Ipfc_sg_seg_cnt' H' 256 THZ =MoL 9

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

()  chiQlogic NVMelFCH MEld s L £ Ao

Marvell/QLogic FC77 4 72 ZNVMe/lFCAICEREL £¢

FIE

1L HR—FEINTVEBTHTEIRSANET 7— LI T7ON—2a>ZRTLTVWB I Z2HELE
Fo OLBAGAN—XRILICEFNTWVWBRA T+ TDRIE L LA gla2xxx K 51 /NIZid. ONTAP DO 7R—
MIRBERBEHOT Y FTZA M) —LEBENZENTULET,

# cat /sys/class/fc _host/host*/symbolic name
QLE2742 FW:v9.08.02 DVR:v10.02.00.103-k
QLE2742 FW:v9.08.02 DVR:v10.02.00.103-k

2. %R L £9 gl2xnvmeenable Marvell 72 72 %EZNVMe/lFCA = T—RE L THRES EH B 720D /NS
X—ZDRETNTVET,

# cat /sys/module/glal2xxx/parameters/gl2xnvmeenable
1

NVMe/FC %= 5E
NVMe/TCPIC |3 BENHEIEREIZH D T B A TDIDH. NADBE T LTTIAILMDEA LTI~ (109

) RICETINEWLE, NVMe/TCPIZBEEIMICBIERTET EtA. Z1LT7 D NELOETZICIE. 7T ILA
—N—ARY COBHTEHRZ30 U LEICERE T IHNELHD £,
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FIE

1. AZIT—ZR— b HEHR—EFINTWVWBNVMe/TCP LIFDEHEOIR—S DT —REZHZAHAADHBZ L
HESRLE Y,

# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.51

Discovery Log Number of Records 10, Generation counter 119

trtype: tcp

adrfam: ipv4

subtype: nvme subsystem
treg: not specified
portid: O

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e%bb4dfllebbaded039%albSabec:subsystem.nvme 118 tcp
1

traddr: 192.168.2.56
sectype: none

trtype: tcp

adrfam: ipvé

subtype: nvme subsystem
treqg: not specified
portid: 1

trsvcid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e9bb4fllebbaded039%al6babc:subsystem.nvme 118 tcp
1

traddr: 192.168.1.51
sectype: none

trtype: tcp

adrfam: ipvé

subtype: nvme subsystem
treqg: not specified
portid: O

trsvecid: 4420

subngn: ngn.1992-
08.com.netapp:sn.56e362e9pb4fllebbaded039%albbabc:subsystem.nvme 118 tcp
2

traddr: 192.168.2.56
sectype: none

2. @ERIC. NVMe/TCPA Z> I —R R —47w MLIFOMOEASHE T, BEOIR—SDT—XEIER

55



ICIIGTE B e zmaEBL £ 9, fI:

# nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.51
#nvme discover -t tcp -w 192.168.1.8 -a 192.168.1.52

# nvme discover -t tcp -w 192.168.2.9 -a 192.168.2.56
# nvme discover -t tcp -w 192.168.2.9 -a 192.168.2.57

3. RIZ. ZFITLE T nvme connect-all /— R THR—FINBZTRTONVMe/FCAZSIT—H 4R
=y RLIFICW L TRITIT R AV R, HRIEDEDREVWERBEITZ e 2R L T T
ctrl loss_tmo X Y—HAf (B0 L) o EBMZRETETEY -1 1800) =27 Vv ILET
connect-all NADEbNBEIC. FODRVIEBEITEINZLSICLET, fl

# nvme connect-all -t tcp -w 192.168.1.8 -a 192.168.1.51 -1 1800
# nvme connect-all -t tcp -w 192.168.1.8 -a 192.168.1.52 -1 1800
# nvme connect-all -t tcp -w 192.168.2.9 -a 192.168.2.56 -1 1800
# nvme connect-all -t tcp -w 192.168.2.9 -a 192.168.2.57 -1 1800

NVMe/FC %= ¥&:iE

FIE
1. Oracle Linux 8.47R X k TXRDNVMe/FCEREEX R L £,

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

# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller
NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

2. XR=LAR=ZPMER TN, RAFTELKBHEINC e Z/RBLE Y,
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# nvme list

Node SN Model

Namespace

/dev/nvmelOnl 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller
1

/dev/nvme0On2 814vWBNRwf 9HAAAAAAAB NetApp ONTAP Controller
2

/dev/nvme0On3 814vWBNRwf 9HAAAAAAAB NetApp ONTAP Controller
3

Usage Format FW Rev

85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF

85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF

85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFEFF

3. ZENZAOOY FO—SDREMIive T, ANAZT—RZIANELWZ 2R LET,

# nvme list-subsys /dev/nvmeOnl

nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:sn.5f5f2c4aa73b11e9967e00a098df41lbd:subsystem.nvme _ss ol 1
\

+- nvmeO fc traddr=nn-0x203700a098dfdd91:pn-0x203800a098dfddo1l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-
optimized

+- nvmel fc traddr=nn-0x203700a098dfdd91:pn-0x203900a098dfdd9o1l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live non-
optimized

+- nvme2 fc traddr=nn-0x203700a098dfdd91:pn-0x203a00a098dfddo1l

host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live optimized
+- nvme3 fc traddr=nn-0x203700a098dfdd91:pn-0x203d00a098d£fddol

host traddr=nn-0x200000109b1c1205:pn-0x100000109b1cl1205 live optimized

4. XY N TV T TSTAVNCRTREINBZEONTAP Z— L AR—ATNA ZADEHNELWVWC E ZRERL &
S
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# nvme netapp ontapdevices -o column
Device Vserver Namespace Path

/dev/nvmelnl vs ol nvme
/vol/ol nvme vol 1 1 0/ol nvme ns
/dev/nvmelOn2 vs ol nvme
/vol/ol nvme vol 1 0 0/0l nvme ns
/dev/nvmelOn3 vs_ol nvme
/vol/ol nvme vol 1 1 1/0l nvme ns

1 72b887b1-5fb6-47b8-bel0b-33326e2542e2 85.90GB
04bf9f6e-9031-40ea-99c7-ala61b2d7d08 85.90GB
264823b1-8e03-4155-80dd-e904237014a4 85.90GB



# nvme netapp ontapdevices -o json

{

"ONTAPdevices" : [
{
"Device" : "/dev/nvmeOnl",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 0/ol nvme ns",
"NSID" : 1,
"UUID" : "72b887bl-5fb6-47b8-bel0b-33326e2542e2",
"Size" : "85.90GB",
"LBA Data Size" : 409¢,
"Namespace Size" : 20971520
I
{
"Device" : "/dev/nvmeOn2",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 0 0/0l nvme ns",
"NSID" : 2,
"UUID" : "04bf9f6e-9031-40ea-99c7-ala6lb2d7d08",
"Size" : "85.90GB",
"LBA Data Size" : 409¢,
"Namespace Size" : 20971520
I
{
"Device" : "/dev/nvmeOn3",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 1/0l nvme ns",
"NSID" : 3,
"UUID" : "264823b1-8e03-4155-80dd-e904237014a4",
"Size" : "85.90GB",
"LBA Data Size" : 40096,
"Namespace Size" : 20971520
s
]
}
BARI D8

ONTAP#%{EHH L 7-OL 8.40DNVMe-oF 7K X MMERICIZ. XOEEORENH D £,

59



NetApp 24 ML SHER Bugzilla ID
INZ'ID
15173214 Oracle Linux 8.4 NVMe-oF 7K X (&4 Oracle Linux 8.4 NVMe over Fabrics "181184E"
TRxENBEIY rO—-S%ERL  (NVMe-oF) RX b TIE. Tnvme
*4 discover -p; A< > Rz fEA L TK#EEH
MEI3d> ~O—> (PDC) Z{ERTE
¥9, COOAX Y RZERYT 358
lF. AZ2I—REF—7 Yy FDEHA
Eht T EICPDCEADIEIFER T 4%
BEAHD FI, 7272 L. NVMe-oF7 KX
k TONTAP 9.10.18 & U'Oracle Linux
8.4%RITLTWAEEIE. nvme
discover -p] ZERITTBLVICEET
BPDCHMERENE T, CHIZLD.
RARER—=7y FOBEATRERD
V—XDFERNEELFT,

ONTAP %= {EF L 7=Oracle Linux 8.3[@|7NVMe/FC7K X ~&RX
HR— M4

NVMe over Fabrics & 7=I&NVMe-oF (NVMe/FC%= S ) . Oracle Linux 8.3 CHR— kI E T, ONTAP
FLATHEBLTWA3AML—T 20 I)LA—/N— (SFO) ICIFIERFRR—LAR—RT It X (ANA) B
WMETT . ANAIENVMe-oFIRIZICHEITBDALUAICHEE L. IREIFH—FRILANVMeT L F /NI TEREINTL
F9, CORFaXYMTIE. OL8.3TANAZMERL. ONTAP X —4w b L TH—XILANVMe<JLF
INZATNVMe-oF ZBNICT B AEICDOVWTEELCERBEALE D,

@ CORFaAXVIDHBREEZFEALT., ICERITDIITIVRISA TR ERETET XY "Cloud
Volumes ONTAP" & &£ T "ONTAP X3i5d Amazon FSX",

DIERE

* Oracle Linux 8.3 Tl&. NVMeR—LZAR—ZIIX L TH—FRILKANVMeTILF/INADT T )L k TERIC
BoTWET,

* Oracle Linux 8.3 Tl&. nvme-fc auto-connect X7 7 MMIIEEDNVMe-CLIN YT —JICEENT
WET, NERVA—DRETZT7 T Ry I RBEEGAIV b E2A VA M=ILT3RDDIC. Ch
S5D%1 T« J7EHIEGAV) T EFERATEET,

* Oracle Linux 8.3%1Z#48&H, L TWE § udev IL—ILIZO—E L TIRMHEIMNF T nvme-c1i NVMe<ILF
INZADZTYROEVICKZO—RNS OO VI RREEICT BN Tr—, LTehoT. COIIL—IL%EF
ENTIER T AMEIIHD £H A

* Oracle Linux 8.3Tld. NVMetSCSIOMAD LS T4 v o %#RBILHRANTRITTETFET, R Zhik
—AEICEBATNDI R MERTHD EEBESNTUVET, FD7H. SCSIDZAEIF. SCSILUNIZH L

TEECHDIm-multipathZFRETET LT, TDFER. mpath7T /N1 AHMER TN ETH. NVMeTILF /N
2%z EAL TNVMe-oF WILFNRATNA A ZRETETZXYT (B /dev/nvmexnYy) ZEITL XY,

* Oracle Linux 8.3Tld. XY T v TFTDTZTA DA T 1 TICEFNTVWET nvme-cli Ny —
Tld. ONTAP DFFHEONTAP R—LRAR—RAERTRCEFET,
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https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html

XX D HIFR
NVMe-oF 7Ok JJ)LZERA L7SANT — FMIIRETR— TN TULEE Ao

ZEBLTLLIETVW "Ry 7w 7O Interoperability Matrix Tool (IMT) "Z&BBLTLEEL,

Oracle Linux 8.3 CNVMe/lFCZEZHICL T

FIE

1. Oracle Linux 8.3 GAZH—NICA YA —=I)LLET, 1 VX F=ILHET L5, $8E L 7Oracle Linux
83CGAA—XRIERITLTWVWR e zERELE T, ZBBL T2V "NetApp Interoperability Matrix
Tool THRTETEI"HER—bINZN=—2aVDRFIDU I MMIDVWTE. 28R L TSV,

# uname -r
5.4.17-2011.7.4.el8uek.x86 64

2. Thvme-cliy Ny —S%A4VAM=ILLET,

# rpm -ga|grep nvme-cli

nvme-cli-1.12-2.el18.x86 64

3. Oracle Linux 8.37R X kT, hostngnXF5|= M2 L £9 /etc/nvme/hostngn & —HT S & #HERL
¥ 9 hostngn ONTAP 7 L LOXIET 5 T X7 LDXFS,

#cat /etc/nvme/hostngn
ngn.2014-08.org.nvmexpress:uuid:446c2lab-f4cl-47ed-9%9a8f-1def96£f3fed2

::> vserver nvme subsystem host show -vserver vs coexistance 2
Vserver Subsystem Host NON

vs coexistance 2 nvme 1 ngn.2014-08.org.nvmexpress:uuid:446c2lab-fdcl-
47ed-9a8f-1def96£f3fed?

hostngnXFHMN—H L BZWFEIE. ZERTI3HBENDHBD X7 vserver modify XIHY
()  BONTAP 7L 147> 27 LDhostngnsFFI%. DhostngnF3) L —5Ks 5 & 51 BH
95X K /etc/nvme/hostngn KRR ko

4 RZbzEVT—FLED
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http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
http://mysupport.netapp.com/matrix3
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/

NVMe k574w ¥SCSIcZ 7 1w o DA %E LOracle Linux 8.3ICHEFTSHRA LT
RITITBHEIE. ONTAP X—LAR—REICH—FRILADNVMeTILF NI %FHT S
CHEWELFT dun-multipath (ONTAP LUNDIEE) o CHld. ONTAP R—LRAR—
RAEWCT VIR MIBRIZUNELRHDZEDHEKRLEFT dun-multipath FHIT B 7
®IC dm-multipath R—LAR—IXTFNA ZADERHSEBRINE T, TD=DHICIE.
IC_enable_foreign_settingZiBMM L £9 /etc/multipath.conf 7 7-1)L :

(D #cat /etc/multipath.conf
defaults {
enable foreign NONE

_systemctl restart multipathd_ < > K& 317 L Tmultipathd T —E>ZBicE8 L. FTL LR
EEBMILET,

Broadcom FC 774 %% NVMe/FC BICREL X7

FIE

1L HR=FINTVWETHTREZFERALTVWREEZRRLET, HR—FINTWVWE TR TEDORFD )
2 MMZDWTIE. BB L T 72E L) "NetApp Interoperability Matrix Tool THEEETI £

#cat /sys/class/scsi host/host*/modelname
LPe36002-M2
LPe36002-M2

#cat /sys/class/scsi host/host*/modeldesc
FEmulex LPe36002-M64 2-Port 64Gb Fibre Channel Adapter
Emulex LPe36002-M64 2-Port 64Gb Fibre Channel Adapter

2. R EINB Broadcom Ipfc 77 —LTV T T EAVRY I ARSANEZFERBLTVWSERRLET,
R=rENTVWETRTERZANE LV T 7—LITT7N—=23 VORI A MMIDOVWTIE. Z28RL
T L 2E& L) "NetApp Interoperability Matrix Tool THEER TE £9"

#cat /sys/class/scsi host/host*/fwrev
12.8.351.49, sli-4:6:d
12.8.351.49, sli-4:6:d

fcat /sys/module/lpfc/version
0:12.6.0.3

3. ZMERRL £ 1pfc enable fcd type NTX—ZIFBICHRETNATVET,
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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/
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/
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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/
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/

#cat /sys/module/lpfc/parameters/lpfc enable fc4 type
3

4 AZ2IT—FR—bDEMELTVWE L. BLUVEF—7 v FLIFARRENS C L ZHE

#cat /sys/class/fc_host/host*/port name
0x100000109b£0447b
0x100000109p£f0447c

#cat /sys/class/fc_host/host*/port state
Online
Online

a

=3

G

LTLET L,
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#cat /sys/class/scsi _host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT lpfc0O WWPN x100000109bf0447b WWNN x200000109bf0447b DID
x022400 ONLINE

NVME RPORT WWPN x20e1d039ea243510 WWNN x20e0d039ea243510 DID x0a0314
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x20e4d039%9ea243510 WWNN x20e0d039ea243510 DID x0a0713
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 00000003b6 Cmpl 00000003b6 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 00000000bel425e8 Issue 00000000beld25f2 OutIO
000000000000000a

abort 00000251 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000c5b Err 0000d176

NVME Initiator Enabled

XRI Dist 1lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x100000109bf0447c WWNN x200000109bf0447c DID
x021600 ONLINE

NVME RPORT WWPN x20e2d039ea243510 WWNN x20e0d039ea243510 DID x0a0213
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x20e3d039ea243510 WWNN x20e0d039ea243510 DID x0a0614
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000419 Cmpl 0000000419 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 00000000be37ff65 Issue 00000000be37££84 OutIO
000000000000001 £

abort 0000025a noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00000c89 Err 0000cd87

IMBDIOH 1 X =BMCLET

ONTAPIZ. Identify Controller™—4 TMDT (MAX Data#rixt - X) %#8rRELEFT, 2FD. IOEBRDTR
A1 XIEIMBETTY, 7272 L. Broadcom NVMe/FCAR X tICx§ 2 1MBORIEIOEKICIF. #EP T4
ERHD XY 1pfc DfE 1pfc_sg seg cnt NTA—RZ256ICHELFT (FT7 4L MEDBAD'D)

FIE
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1. Ipfc_sg_seg_cnt INT X —&7% 256 ICRREL X7

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracut-f 1 IRV RZETL. KA ZHEESHLE T,
3. Ipfc_sg_seg cnt' Hh' 256 THD MR LET

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

()  chiQlogic NVMelFCHZ Mald s L E Ao

Marvell/QLogic FC77 4 7% %ZNVMelFCAICEREL £

FIE

1L HR=—bEINTWVWBTRTEIRSANET 7—LITT7DON-23VZ2ETLTVWBR I ZHEELE
Fo OLBICGAN—HRILICEFNTWVWBRA T+ TDRE b LA qla2xxx K Z 1 /\NIZIE. ONTAP OHR—
MCRBIRBRIDT Y TR M) —LEBENZENTVERT,

#cat /sys/class/fc host/host*/symbolic name
QLE2742 FW:v9.10.11 DVR:v10.01.00.25-k
QLE2742 FW:v9.10.11 DVR:v10.01.00.25-k

2. #HEEEL £ 9 gl2xnvmeenable Marvell 72 72 %ZNVMe/FCA ZS T—R & L THEESE BT D/INS
X=ZHRRESINTUVET,

#cat /sys/module/glaZxxx/parameters/ql2xnvmeenable
1

NVMe/FC % #&:iF

FIig
1. Oracle Linux 8.37KR X F TRDONVMe/FCERE=E L £,
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#cat /sys/module/nvme core/parameters/multipath
Y

#cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller

NetApp ONTAP Controller

#cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy

round-robin

round-robin

2. R=LRAR=ZADMEE SN, RAFTELKBHEINC e Z/EBLE T,
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# nvme list
Node
Format FW Rev

SN

Namespace Usage

/dev/nvmelOnl 81Ec-JRM1kL9AAAAAAAB NetApp ONTAP Controller 1

GB / 37.58 GB
/dev/nvme0Onl0
GB / 37.58 GB
/dev/nvmeOnll
GB / 37.58 GB
/dev/nvmeOnl2
GB / 37.58 GB
/dev/nvmeOnl3
GB / 37.58 GB
/dev/nvmeOnli4
GB / 37.58 GB
/dev/nvmeOnl5
GB / 37.58 GB
/dev/nvme0Onl6
GB / 37.58 GB
/dev/nvmeOnl7
GB / 37.58 GB
/dev/nvme0Onl8
GB / 37.58 GB
/dev/nvme0Onlo
GB / 37.58 GB

/dev/nvmeOn2 81lEc-JRM1kLOAAAAAAAB NetApp ONTAP Controller 2

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF
81lEc-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81Ec-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81Ec-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81lEc-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81Ec-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81Ec-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81lEc-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81Ec-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81Ec-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF
81lEc-JRM1kLO9AAAAAAAB
4 KiB + 0 B FFFFFFFF

4 KiB + 0 B FFFFFFFF

NetApp

NetApp

NetApp

NetApp

NetApp

NetApp

NetApp

NetApp

NetApp

NetApp

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

Controller

Controller

Controller

Controller

Controller

Controller

Controller

Controller

Controller

Controller

10

11

12

13

14

15

16

17

18

19

/dev/nvme0n20 81lEc-JRM1kLOAAAAAAAB NetApp ONTAP Controller 20

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn3 81Ec-JRM1kLO9AAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn4 81lEc-JRM1kLOAAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn5 81Ec-JRM1kLOAAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn6 81Ec-JRM1kL9AAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn7 81lEc-JRM1kLOAAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn8 8lEc-JRM1kLOAAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

/dev/nvmeOn9 81Ec-JRM1kL9AAAAAAAB NetApp

GB / 37.58 GB

4 KiB + 0 B FFFFFFFF

ONTAP Controller 3

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

Controller

Controller

Controller

Controller

Controller

Controller

37.

37.

37.

37.

37.

37.

37

37.

37.

37.

37.

37.

37.

37 o

37.

37.

37.

37.

.58

.58

58

58

58

58

58

58

.58

58

58

58

58

58

58

58

58

58

58

58
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3. BNZROIOY bO—SDORENIiveT. ANAZRT—HIANELWZ =R L T,

# nvme list-subsys /dev/nvmeOnl

nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:sn.b79f5c6e4d0911edb3a0d039%ea243511::subsystem.nvme 1

\ +

+- nvme2l14 fc traddr=nn-0x20e0d039€a243510:pn-0x20e4d039%a243510

host traddr=nn-0x200000109b£f0447b:pn-0x1000001090£0447b live non-
optimized

+- nvme2l19 fc traddr=nn-0x20e0d039€a243510:pn-0x20e2d039%ea243510

host traddr=nn-0x200000109b£f0447c:pn-0x100000109b£f0447¢c live optimized
+- nvme223 fc traddr=nn-0x20e0d039ea243510:pn-0x20e1d039%€a243510

host traddr=nn-0x200000109bf0447b:pn-0x100000109b£0447b live optimized
+- nvme228 fc traddr=nn-0x20e0d039ea243510:pn-0x20e3d03%ca243510

host traddr=nn-0x200000109b£f0447c:pn-0x1000001090b£0447¢c live non-
optimized

4. 2y N TV T TSTAVNCRTEINBZEONTAP Z— L AR—ATNA ZADENELWVWC EZRERLZ
XS
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#nvme netapp ontapdevices -o column
Device Vserver Namespace Path NS
Size

/dev/nvmeOnl LPE36002 ASA BL /vol/fcnvme 1 0 0/fcnvme ns
1fa4-49c2-8594-02bf6f3blafl 37.58GB

/dev/nvmeOnl0 LPE36002 ASA BL /vol/fcnvme 1 0 9/fcnvme ns
e2bf-40fe-8495-63e4501727cd 37.58GB

/dev/nvmeOnll LPE36002 ASA BL /vol/fcnvme 1 1 9/fcnvme ns
90fe-46a2-8a51-47bad%e2eb95 37.58GB

/dev/nvmeOnl2 LPE36002 ASA BL /vol/fcnvme 1 1 O0/fcnvme ns
d821-4f1¢c-8944-3003dcded864 37.58GB

/dev/nvmeOnl3 LPE36002 ASA BL /vol/fcnvme 1 1 1/fcnvme ns
aaf9-4a3f-826b-d126ef007991 37.58GB

/dev/nvmeOnl4 LPE36002 ASA BL /vol/fcnvme 1 1 8/fcnvme ns
5bf9-4a51-a920-5dal74ec9876 37.58GB

/dev/nvmeOnl5 LPE36002 ASA BL /vol/fcnvme 1 1 7/fcnvme ns
11db-46a3-8e94-b5ebebeb2421 37.58GB

/dev/nvmeOnl6 LPE36002 ASA BL /vol/fcnvme 1 1 2/fcnvme ns
f2e8-48c8-8ccb-ced45f18albae 37.58GB

/dev/nvmeOnl7 LPE36002 ASA BL /vol/fcnvme 1 1 3/fcnvme ns
3ace-4e6c-9245-cbf5bdl55ef4 37.58GB

/dev/nvmeOnl8 LPE36002 ASA BL /vol/fcnvme 1 1 4/fcnvme ns
6ebf-4986-a28c-8d9%e8ecl30c9 37.58GB

/dev/nvmeOnl9 LPE36002 ASA BL /vol/fcnvme 1 1 5/fcnvme ns
bfea-43aa-97ef-c749d8612a72 37.58GB

/dev/nvmeOn2 LPE36002 ASA BL /vol/fcnvme 1 0 1/fcnvme ns
e82e-4412-89d3-c9%9a751ed7716 37.58GB

/dev/nvme0n20 LPE36002 ASA BL /vol/fcnvme 1 1 6/fcnvme ns
967d-4415-874a-36bf9c93c952 37.58GB

/dev/nvmeOn3 LPE36002 ASA BL /vol/fcnvme 1 0 2/fcnvme ns
7835-423f-93e7-f6f3eceldcbc 37.58GB

/dev/nvmeOn4 LPE36002 ASA BL /vol/fcnvme 1 0 3/fcnvme ns
a67c-469f-b3e9-e0ed4a38c8a’76 37.58GB

/dev/nvmeOn5 LPE36002 ASA BL /vol/fcnvme 1 0 4/fcnvme ns
3e04-4844-b376-30acab6311f1 37.58GB

/dev/nvmeOn6 LPE36002 ASA BL /vol/fcnvme 1 0 5/fcnvme ns
ebbl-4aad-aela-adf0de2879%ea 37.58GB

/dev/nvmeOn7 LPE36002 ASA BL /vol/fcnvme 1 0 6/fcnvme ns
a946-4bb8-8735-74£214785874 37.58GB

/dev/nvmeOn8 LPE36002 ASA BL /vol/fcnvme 1 0 7/fcnvme ns
966c-49fd-9631-al17f23478ae0 37.58GB

/dev/nvmeOn9 LPE36002 ASA BL /vol/fcnvme 1 0 8/fcnvme ns
992f-41f6-83b5-dalfe741c09% 37.58GB

ID UUID

1 aelOelod-

10 2c£00782-

11 fbefbeob6c-

12 0e9cc8fa-

13 31£f03b1l3-

14 bcfd4627c-

15 239£d4094d-

16 1d48004df-

17 4fT7afbct-

18 b022c944-

19 c457d0c7-

2 d2413d8b-

20 650e0d93-

3 09d89d9%a-

4 d8e99326-

5 ¢c91c71£9-

6 4e8b4345-

7 ef71l5al6-

8 4b038502-

9 £565724c-
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#nvme netapp ontapdevices -o json

{

"ONTAPdevices" : [

{

"Device" : "/dev/nvmeOnl",

"Vserver" : "LPE36002 ASA BL",

"Namespace Path" : "/vol/fcnvme 1 0 0/fcnvme ns",
"NSID" : 1,

"UUID" : "aelOel6d-1fa4-49c2-8594-02bf6f3blafl”,
"Size" : "37.58GB",

"LBA Data Size" : 4009¢,

"Namespace Size" : 9175040

I

{

"Device" : "/dev/nvmeOnlQ",

"Vserver" : "LPE36002 ASA BL",

"Namespace Path" : "/vol/fcnvme 1 0 9/fcnvme ns",
"NSID" : 10,

"UUID" : "2cf00782-e2bf-40fe-8495-63e4501727cd",
"Size"™ : "37.58GB",

"LBA Data Size" : 4009¢,

"Namespace Size" : 9175040

I

{

"Device" : "/dev/nvmeOnll",

"Vserver" : "LPE36002 ASA BL",

"Namespace Path" : "/vol/fcnvme 1 1 9/fcnvme ns",
"NSID" : 11,

"UUID" : "fbefbe6c-90fe-46a2-8a51-47bad%2eb95",
"Size" : "37.58GB",

"LBA Data Size" : 4096,

"Namespace Size" : 9175040

by

{

"Device" : "/dev/nvmeOnl2",

"Vserver" : "LPE36002 ASA BL",

"Namespace Path" : "/vol/fcnvme 1 1 0/fcnvme ns",
"NSID" : 12,

"UUID" : "OeScc8fa-d821-4f1c-8944-3003dcded864",
"Size" : "37.58GB",

"LBA Data Size" : 4096,

"Namespace Size" : 9175040

I

{

"Device" : "/dev/nvmeOnl3",



"Vserver" : "LPE36002 ASA BL",

"Namespace Path" : "/vol/fcnvme 1 1 1/fcnvme ns",
"NSID" : 13,
"UUID" : "31f03bl3-aaf9-4a3f-826b-d126e£f007991",
"Size" : "37.58GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 9175040
by
BRI DRSS

ONTAPZ{#EHH L 7=OL 8.30DNVMe-oF 7K X FEREICIE. ROBEHIOBENH D £,

NetApp /N\J ID XA KL HAR Oracle
Bugzillad#g
15173214F Oracle Linux 8.3  Oracle Linux 8.3MNVMe over Fabrics (NVMe- "181184"

NVMe-oF R R ~d oF) R hTid. ZFEATEET nvme

BRT DGR qiscover -p kEEH O FO—3 (PDC

HIYPO—=5% ) 2ERe3IYY R, COOAXY REFET

1G21% 32 BBAIE. A= IT—Rr2—4y FOEKE
HE T CICPDCEADEIFER T Z2HEHLHD £
9, =72 L. NVMe-oFR X F TONTAP 9.10.1F
& UOracle Linux 8.3 R{TL TWLW3HBEIF. &
EE#E 9 BPDCHMERR ENE T nvme
discover -p WEITINFET, THITEKD.
RAMERZ—=TY FOBRATARELRI)Y —ID
FERAPRELET,

ONTAP % {EF L 7= Oracle Linux 8.2 ® NVMe/FC 7~ X ~HERK

HR— MY

NVMe/FC I&. ONTAP Linux 8.2 TlZ 9.6 L fETHR— kTN ZXTJ, Oracle Linux 8.2 "X FTiE. NVMe/FC
EFCPOmMAD ST 4w %., [EL Fibre Channel (FC ; 77ANFvXIL) A1 ZIT—XF7HTER
— MEATEFTTEET, #8BL TLEETV "Hardware Universe" H7/R— I3 FC 7R 72 L0y

FO—Z0—E%ZRRTBICIF. ZBRLTLLEIV, Y R—FINZIEBRORFD X MZDOVWTIE. =&
BB L T 2T L) "NetApp Interoperability Matrix Z2B L T 723 L\

@ CORFaXVEDEREEFERALT. ICEKIDIVITVRISAT U NERETETEXT "Cloud
Volumes ONTAP" & & T "ONTAP X d Amazon FSX",

EERN DHIR
NVMe-oF 701 k JJL & B L 72SAN T — hZBRIESR— FShTLEE Ao
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https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://bugzilla.oracle.com/bugzilla/show_bug.cgi?id=18118
https://hwu.netapp.com/Home/Index
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/
https://mysupport.netapp.com/matrix/
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html
https://docs.netapp.com/us-en/cloud-manager-fsx-ontap/index.html

NVMe/FC Z=BMICL XY

1. H—/\IC Oracle Linux 82 Z1 > X b—JLL ¢,

2. AR R=ILDET L5, HR— K EMNTLS Unbreakable Enterprise 1—RILEETLTWVWE I %
RBLFET, 28R L TL TV "NetApp Interoperability Matrix Z 2B L TL 2T L\

# uname -r
5.4.17-2011.1.2.el8uek.x86 64

3. nvme-CLI Ny —S%#T7w T L—RLET, 1T« 7D nvme-CLI /Ny —2ICIE. NVMe/FC B
BEHRA T . ONTAP udev IL—=ILHA'EENTWVWET, CDIL—ILTIFE. NVMe YILF/INATDZ
JoROE>O—RNZT VI YI%. ONTAP Z—LZAR—ZXADXRY 8TV T TFSTA4 D BMITKED
£9,

# rpm -ga|grep nvme-cli
nvme-cli-1.9-5.e18.x86 64

4. Oracle Linux 8.2 R X kT, /etc/nvme/hostngn IZ4 37K X b NQN XF5| %2 L. ONTAP 7 L 1 OXF
IBE 3T ZAFLDEZA R NON XFEFC—T R e 2 RELET,

# cat /etc/nvme/hostngn
ngn.2014-08.o0rg.nvmexpress:uuid: 9ed5b327-b9fc-4cf5-97b3-105d986345d1

::> vserver nvme subsystem host show -vserver vs ol nvme
Vserver Subsystem Host NQON

vs_ ol nvme
nvme ss ol 1
ngn.2014-
08.org.nvmexpress:uuid: 9edbb327-b9fc-4cf5-970b3-105d986345d1

+ hostngn+ XZFEFH—E L B WIHEIE. vserver modify A< REFERAL T, W93 ONTAP 7L
TXTLDERZX L NQN XFEF) %, "X LD letc/nvme/hostngn DR X ~ NQN XFFIC—HT B LS
BHLET,

Broadcom FC 74 2% NVMelFC BICEREL X7

1L HR=—FINTVWBTETRZZFERALTVWREZHRLET, YR— TN TWVWE TR TE2ORID )
2 MZDOWTIE. ZB8BLTL T W "NetApp Interoperability Matrix 28 L T 723 L\

72


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/

# cat /sys/class/scsi_host/host*/modelname
LPe32002-M2
LPe32002-M2

# cat /sys/class/scsi _host/host*/modeldesc
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

2. Ipfc TD NVMe OHR—MEITTICT 7L b TEMICE>TWLWET

# cat /sys/module/lpfc/parameters/lpfc enable fc4 type
3

FLWipfc RSAN (A YRy IRET D MRy O XOMWA) Tld 'Ipfc_enable_fc4_type BT 7 +JL KT
JICERETNTVWE T LI=H > T, /etc/modprobe.d/plpfc.conf TERRMICERE T IHEIZHD FHA

3. NVMe/FC A Z> T —RR— hHABEMCHE>TVWTE =Ty bAR—FZRETETZ L. BLUTARTH
BELTWVWB ez LTSSV,

ROEFFNCRT LIS, BIICHE>TVWBIAZOI—XKR— M1 D7EIFT. 2D20%—7 v b LIFIC
EHRThTwEd,
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# cat /sys/class/scsi_host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1lpfcO Total 6144 IO 5894 ELS 250

NVME LPORT lpfcO WWPN x100000109b1cl204 WWNN x200000109b1cl204 DID
x011d00 ONLINE

NVME RPORT WWPN x203800a098dfdd91 WWNN x203700a098dfdd91 DID x010c07
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203900a098dfdd91 WWNN x203700a098dfdd91 DID x011507
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000£78 Cmpl 0000000£78 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 000000002fe29bba Issue 000000002fe29bcd OutIO
000000000000000a

abort 00001bc7 noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 0000lel5 Err 0000d906

NVME Initiator Enabled

XRI Dist 1lpfcl Total 6144 IO 5894 ELS 250

NVME LPORT lpfcl WWPN x100000109b1c1205 WWNN x200000109b1c1205 DID
x011900 ONLINE

NVME RPORT WWPN x203d00a098dfdd91 WWNN x203700a098dfdd91 DID x010007
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203a00a098dfdd91 WWNN x203700a098dfdd91 DID x012a07
TARGET DISCSRVC ONLINE

NVME Statistics

LS: Xmt 0000000fa8 Cmpl 0000000fa8 Abort 00000000

LS XMIT: Err 00000000 CMPL: xb 00000000 Err 00000000

Total FCP Cmpl 000000002el14f170 Issue 000000002el4fl7a OutIO
000000000000000a

abort 000016bb noxri 00000000 nondlp 00000000 gdepth 00000000 wgerr
00000000 err 00000000

FCP CMPL: xb 00001f50 Err 0000d9f8

NVMe/FC % #&3iF

1. LUF D NVMe/FC SREZREERL T EE LY,

# cat /sys/module/nvme core/parameters/multipath
Y
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# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller
NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

FEROFITIZ. 2 DDFR—LAR—ZN Oracle Linux 8.2ANA KRR MY wvEYITETNTWET, b
DLFIE, O—AHIL/—RLF228N—brF—/UE—F/—RLIF2DOD4D2DX—4 vk LIF %@

LTEEINET, COotty F7YyTITIE. RXAMLEDER—LAR—=XIZDWVT,. 2 D0 ANA &1L

INRE2DDANA 7 I AFRBENIDRTIENET,

2. R=LAR=ZAPMER SN 2R L T,

# nvme list

Node SN

Model Namespace Usage
Format FW Rev

/dev/nvmelOnl 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller

1 85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFFE
/dev/nvme0On2 814vWBNRwf9HAAAAAAAB NetApp ONTAP Controller

2 85.90 GB / 85.90 GB 4 KiB + 0 B FEFFFFFEFE
/dev/nvme0On3 814vWBNRwf 9HAAAAAAAB NetApp ONTAP Controller

3 85.90 GB / 85.90 GB 4 KiB + 0 B FFFFFFFF

3. ANANZADRT—R2A%=HERLET,
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# nvme list-subsys /dev/nvmeOnl

nvme-subsys0 - NQN=ngn.1992-
08.com.netapp:sn.5f5f2c4aa73b11e9967e00a098df41bd:subsystem.nvme ss ol 1
\

+- nvmeO fc traddr=nn-0x203700a098dfdd91:pn-0x203800a098dfdd9l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1cl204 live
inaccessible

+- nvmel fc traddr=nn-0x203700a098dfdd91:pn-0x203900a098dfdd9l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live
inaccessible

+- nvme2 fc traddr=nn-0x203700a098dfdd91:pn-0x203a00a098dfdd9l

host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live optimized
+- nvme3 fc traddr=nn-0x203700a098dfdd91:pn-0x203d00a098dfdd9l

host traddr=nn-0x200000109b1cl1205:pn-0x10000010901c1205 live optimized

4. ONTAP TNARAXRY TV T IS4 %R LET,

76

# nvme netapp ontapdevices -o column

Device Vserver Namespace Path
NSID UUID

Size

/dev/nvmeOnl vs_ ol nvme

/vol/ol nvme vol 1 1 0/ol nvme ns 1 72b887bl1-5fb6-
47b8-be0b-33326e2542e2 85.90GRB

/dev/nvme0On2 vs_ ol nvme

/vol/ol nvme vol 1 0 0/ol nvme ns 2 04bf9f6e-9031-
40ea-99c7-ala61b2d7d08 85.90GB

/dev/nvme0On3 vs_ol nvme

/vol/ol nvme vol 1 1 1/0l nvme ns 3 264823b1-8e03-
4155-80dd-e904237014a4 85.90GB

# nvme netapp ontapdevices -o json

{

"ONTAPdevices" : [
{
"Device" : "/dev/nvmeOnl",
"Vserver" : "vs ol nvme",
"Namespace Path" : "/vol/ol nvme vol 1 1 0/0l nvme ns",
"NSID" : 1,
"UUID" : "72b887bl-5fb6-47b8-bel0b-33326e2542e2",



"Size" : "85.90GB",

"Namespace Path" : "/vol/ol nvme vol 1 0 0/ol nvme ns",

"Namespace Path" : "/vol/ol nvme vol 1 1 1/0l nvme ns",

"LBA Data Size" : 40096,
"Namespace Size" : 20971520
by
{

"Device" : "/dev/nvmeOn2",

"Vserver" : "vs ol nvme",

"NSID" : 2,

"UUID" : "04bf9f6e-9031-40ea-99c7-ala6clb2d7d08",

"Size" : "85.90GB",

"LBA Data Size" : 4009¢,

"Namespace Size" : 20971520

by
{

"Device" : "/dev/nvmeOn3",
"Vserver" : "vs ol nvme",
"NSID" : 3,
"UUID" : "264823b1-8e03-4155-80dd-e904237014a4",
"Size" : "85.90GB",
"LBA Data Size" : 409¢,
"Namespace Size" : 20971520

}y

Broadcom NVMe/FCEHICIMBDIIOH 1 X BZHICT B

ONTAPIZ. Identify Controller7—4 TMDT (MAX Data#rixt - X) Z#8Y#REL T, DFD. IOERDR
AT ZIFIMBETTY, 7272 L. Broadcom NVMe/FC7EX b 2 1MBDRIEI/OERICIZ. #EPTH

ERHD XY 1pfc DfE 1pfc_sg seg cnt /NT X—& %256

FliE
1. Ipfc_sg_seg_cnt NS XA —R% 256 ICRREL 9

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracut-fy IRV RZETL. RAZzHEEHBLE T,
3. Ipfc_sg_seg_cnt' H' 256 THZ =ML ¢

LEYT (F74ILMEDBADD) o
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# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

()  chuzQlogic NVMelFCHZ Mald s L Ao

%NTAP %Z{EH L /- Oracle Linux 8.1 [@(7 NVMe /| FC 'K X +¥&

R~ Mt

NVMe/FC &. ONTAP Linux 8.1 [T ®D 9.6 LIETHR— kEIMNF T, Oracle Linux 8.1 KX kTlE. NVMe

¥ SCSIDmAD ST« v %EL Fibre Channel (FC ; Z7ANFyYRIL) A1 ZI—RT7HTRER—

FTRITTEZXY, Broadcom 1 =T —&IF. AL FC 7472 R—bENLTNVMe/FC hZ5 71wk

FCP FS 740 vIDMAZMIBTEET, 28 L T TV "Hardware Universe" H7/R— k&3 FC 74
IRELVCAVPO—FD—EEZRRTDICIFE. ZBRLTLLETV, Y R—FETNBZBHOKRFD) R M
DWTIE. BB L T E L) "NetApp Interoperability Matrix ZE2H L T 72E L\,

@ CORFaAXVEDHREEZFEALT., ICERIDIITIVRISA T RERETET XY "Cloud
Volumes ONTAP" & &£ T "ONTAP X{i5® Amazon FSX",

EXAN D HlIFR

* NVMe/FC 22D EENHENT X 27 1) 7 &, nvme-CLI N —S TIRMERATE EHA. HBAR YA —HRE
R ZNEEHIFHERA V) T EFERLET,

* FTI7AIETIE. NVMe WILFNATS O ROEYO—RNS VI VTIIEMICE>TULWEEFA. D
HEEX BICT BICIE. udev IL—IL%ZEER T ZHEHLHD £9, FIEICDLWTIE. Oracle Linux 8.1 T
D NVMe/FC OBRLICET 20> a>raB8BLTLIET L,

* sanlun ZH7R— b LTULARL=®. Oracle Linux 8.1 T® NVMe / FC D 7R— M ZDULTIE Linux
Unified Host Utilities (Luhu) IZHAR—bTNTWVWEHF A X1 T4 7D nvme-CLIICEENTWVWB XY
K7 TP TISTAVICEENTWVS ONTAP O Y REHEFERLET,

* NVMe-oF 70 k L ZEA L7cSANT — MMIRAEY R— b ThTULEE Ao

NVMe/FC #BMICL X9

1. +—/\IC Oracle Linux 8.1 #1 > X F—JLL F ¥,

2. 4R =LHET LS. HR— 3N TUWL 3 Unbreakable Enterprise h—RILEZRITLTWVWR %
R LET, BB LTIV "NetApp Interoperability Matrix ZZ8 LT 72 &L\

# uname -r
5.4.17-2011.0.7.el8uek.x86 64

3. nvme-CLI N\ —2% 7w 9L —RLET.
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# rpm -ga | grep nvmefc
nvmefc-connect-12.6.61.0-1.noarch

4. ITDOXFH% /lib/udev/rules.d/ 71-nvme-iopolicy-netapp-ONTAP.rules THI®D udev JL—JL ¥ L TEL
F9, UKD, NVMe YILFNRTIIYROEVICEZO—RNZ IV IDBMIBD £,

# cat /lib/udev/rules.d/71-nvme-iopolicy-netapp-ONTAP.rules

# Enable round-robin for NetApp ONTAP

ACTION=="add", SUBSYSTEM=="nvme-subsystem", ATTR{model}=="NetApp ONTAP
Controller", ATTR{iopolicy}="round-robin"

5. Oracle Linux 8.1 R X kT, /etc/nvme/hostngn IC#H B 7R X b NQN XZF57) %2 L. ONTAP 7 L - DX
TR TZIFLDERZ N NON XFFIC—HT B e 2R LET,

# cat /etc/nvme/hostngn
ngn.2014-08.org.nvmexpress:uuid: 75953£f3b-77fe-4e03-bf3c-09d5al56fbcd

*> vserver nvme subsystem host show -vserver vs nvme 10
Vserver Subsystem Host NON

Oracle Linux 141 nvme ss 10 O
ngn.2014-08.org.nvmexpress:uuid: 75953£f3b-77fe-4e03-bf3c-09d5al56fbcd

+ hostngn+ XFEFH—E LB WLIHEIE. vserver modify A< REFEAL T, [id3 ONTAP 7 L4
T RFLDERZ S NON XFF%. KRR b letc/nvme/hostngn DR X b NQN XFFIC—KT B L SIS
BEHLET,

6. RXrZEVT—FLET,

Broadcom FC 74 74 % NVMel/lFC BBICEREL 9

1L HR—PFINTVWERTHT2ZFERALTWVWRCCZRRELET, HR—FINTWVWBRTHTEZORFD
2 MZDOWTIE. BB L TL T L "NetApp Interoperability Matrix 28 L T 723 L\

# cat /sys/class/scsi _host/host*/modelname
LPe32002-M2
LPe32002-M2
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2.

80

# cat /sys/class/scsi_host/host*/modeldesc
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter
Emulex LightPulse LPe32002-M2 2-Port 32Gb Fibre Channel Adapter

Ipfc TD NVMe DHR— MMITTICT 7L M TEMICAE>TWET -

# cat /sys/module/lpfc/parameters/lpfc enable fc4 type
3

FLWipfc RSAN (A YRy IRETD MRy O XOMWA) Tld 'Ipfc_enable_fc4_type BT 7 +JL KT
BICERETNTVWE T LA >T. /etc/modprobe.d/plpfc.conf TERRMICERE T IHEIZHD FHA

RIS, HRSIND Ipfc BEHEHGRA V) T hEA VA R—=ILLET,

# rpm -ivh nvmefc-connect-12.6.61.0-1.nocarch.rpm

BENHEHRA IV TR A YA —ILENTVWA I e ZERLE T,

# rpm -ga | grep nvmefc
nvmefc-connect-12.6.61.0-1.noarch

CAZVI—RR—FHOEELTWB e ERERLE T,

# cat /sys/class/fc_host/host*/port name
0x10000090faelechbl
0x10000090faelec62

# cat /sys/class/fc_host/host*/port state
Online

Online

. NVMe/FC 1 Z> T —RKR—bHBEMCHE>TUVWTE—4 Y hAR— BB TETZ2 . LU ITARTH

BELTWVWB e ZzBRL TSRS LY,

TOEABNCTRTESIC. BHCE>TVWBRALZUI—RKR—FE1DEF T 220DX—4w k LIFIC
BHRInTuwixd,



# cat /sys/class/scsi _host/host*/nvme info

NVME Initiator Enabled

XRI Dist 1pfcO Total 6144 NVME 2947 SCSI 2947 ELS 250

NVME LPORT lpfcO WWPN x10000090faelec6l WWNN x20000090faelec6l DID
x012000 ONLINE

NVME RPORT WWPN x202d00a098c80£f09 WWNN x202c00a098c80f09 DID x010201
TARGET DISCSRVC ONLINE

NVME RPORT WWPN x203100a098c80£f09 WWNN x202c00a098c80£f09 DID x010601
TARGET DISCSRVC ONLINE

NVMe/FC % #&3iF

1. LUF D NVMe/FC SREZRESRL T EE LY,

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

# cat /sys/class/nvme-subsystem/nvme-subsys*/model
NetApp ONTAP Controller
NetApp ONTAP Controller

# cat /sys/class/nvme-subsystem/nvme-subsys*/iopolicy
round-robin

round-robin

FEROHITIE. 2 DO —LZAR—ZH Oracle Linux 8.1 ANARX MM wEYSTEINTWLWET, b
DLFIEF. O—AI/—KRLF22YN—brF—/VE—=L/—=FKLIF2DOD 420D —4 v I LIF &
LTEEINET, COoty F7Yy I TR RAMLEDER—LAR—=XIZDWVT. 2 D0 ANA =iE1L
INRE2DDANA 7 I AFRBENIADKRRENE T,

2. Z—LZAR—ZADMER SN e =RRBLET,
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# nvme list

Node SN Model
Namespace Usage Format FW Rev
/dev/nvmeOnl 814vWBNRwfBCAAAAAAAB NetApp ONTAP Controller 2
107.37 GB / 107.37 GB 4 KiB + 0 B IS 1T 1T

/dev/nvmeOn2 814vWBNRwfBCAAAAAAAB NetApp ONTAP Controller 3

107.37 GB / 107.37 GB 4 KiB + 0 B FFFEFFFEFE

3. ANANXZADRT—R2A%=MERLET.

# nvme list-subsys /dev/nvmeOnl

nvme-subsys0 - NQN=nqgn.1992-
08.com.netapp:sn.5a32407351c711eaaad4800a098df41bd:subsystem. test

\

+- nvmeO fc traddr=nn-0x207300a098dfdd91:pn-0x207400a098dfdd91l

host traddr=nn-0x200000109b1c1204:pn-0x10000010901c1204 live optimized
+- nvmel fc traddr=nn-0x207300a098dfdd91:pn-0x207600a098dfdd9l

host traddr=nn-0x200000109b1c1204:pn-0x100000109b1c1204 live
inaccessible

+- nvme2 fc traddr=nn-0x207300a098dfdd91:pn-0x207500a098dfdd9l

host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live optimized
+- nvme3 fc traddr=nn-0x207300a098dfdd91:pn-0x207700a098dfddo1l

host traddr=nn-0x200000109b1c1205:pn-0x100000109b1c1205 live
inaccessible

4. ONTAP TNA ZRB3Y b7y I T S04 V=B LET,
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# nvme netapp ontapdevices -o column

Device Vserver Namespace Path NSID UUID Size
/dev/nvmeOnl vs_nvme 10 /vol/rhel 141 vol 10 0/ol 157 ns 10 0
1 55baf453-£629-4a18-9364-bbaece3f50dad 53.69GB

# nvme netapp ontapdevices -o json

{

"ONTAPdevices" : |
{
Device" : "/dev/nvmeOnl",
"Vserver" : "vs nvme 10",
"Namespace Path" : "/vol/rhel 141 vol 10 0/o0l 157 ns 10 0",
"NSID" : 1,
"UUID" : "55baf453-f629-4a18-9364-b6aee3f50dad",
"Size" : "53.69GB",
"LBA Data Size" : 4009¢,
"Namespace Size" : 13107200

Broadcom NVMe/FCHICIMBDIIOH 1 X BZHICT 3

ONTAPI(Z. Identify Controller™—4% TMDT (MAX Data#fixtr 1 X) #8rHELET, DX D. IOEKRDE
A1 XIFIMBETTY, 7272 L. Broadcom NVMe/FCRX M Zx 9 2 1MBORIEIIOERICIE. ZHERTH

ENHD XY 1pfc DfE 1pfc sg seg cnt INTX—RE256ICRELFT (T 74/ MED64H D)

FI&E
1. Ipfc_sg_seg_cnt /NS X—&% 256 ICREL X7

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc sg seg cnt=256

2. Tracutf] IXYRFZETL. R +ZBEESHLET,
3. Ipfc_sg_seg cnt' Hh' 256 THBD e #HERLET

# cat /sys/module/lpfc/parameters/lpfc sg seg cnt
256

() chizQlogic NVMe/FCHR M IFEE% L A
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