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ZETHRTED R T 4=~ ADA EERLTOET, HUONVMe/FCO T A L IIFCP & il L TN T

T ZHUE. NVMelFCHRALT 237 4 —< L A&, AFF ABOODFCPIZ AR TRIBIZKEWZ L Z/RL T
WET, DFY, AFF ABOOTNVMe/FCEZEMT 5 &, AN—""y b3m L LET, FCPOGH., +m72~y N
J—2 (FCPE L L CRIA AR/ N7 +—~ V AEE) dDHNVMelFC & thikd 5 &, FCPIXf120 710PS

T5003 URbgRE 72 £,

9 NVMe-oF Zfif ] L 7= BT SAN D 224k L 3 E

© 2023 NetApp, Inc. All rights reserved.


https://www.netapp.com/us/campaigns/aff-%20comparisons.aspx
https://www.youtube.com/watch?v=63hHs8ABOr0

X16) AFF A800 FCP & NVMe/FCMD /7 #—= v A D ik

AFF A800 8KB Random Read FC-NVMe vs. FCP

—_—FC-NVME

psec

NVMe-oF

NVMelZHi72 5 A h L —VHAAETIEH Y T8 A, NVMe-oF 7' 1 b I VIRIEMEREICIE, — "B Ry hU—
I AN =V VAT LAETOT—FNAERNEENET, HDDZ 7T v 2 SSDICEX#Z H Z & T
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1 : ASATXFRZ2SCSIZ' 2 b 2 /LISCSIB L UFC LTV . NVMe-oF 7' & b 22 /LD IEXIFRAO/ANOFRFET
ASATIFASALIA D o bz L LRI CTY, Tk, m— U SR L Y 5 — h S AL CNVMe-oF
7a haVinRie 5720 TT,

NetApp TiZ. Linux NVMe~/LF /XA ZONTAPR— A ANR—ZAERIZERTHZ L2 HRE L TWET,

L IVF IR R DHELEETE

NetAppTiX. ONTAP LUNIZ®#Linux dm-multipathZ{fH L, ONTAPR— AR ~—Z(ZIINVMe~ /LT3
AEFHTLZE2HRELTOET,

DIFTD/N—30 5 > DSUSE 15 (SLES15) Tlt. NVMew /L F XA TT v Rr itk bdu— RSy
VI ERERHTE R o=, N7~ U ABKTFLTWE L, ZOHIRIX, Hriiuni—yaro
SLES15% — %/l NVMe-CLI T &Sk Lz, #EMic oW\ T, TONTAP IMT] &ML T <7Z&W,
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By NT T EREDIA VI VAL

NVMe/FC / NVMe/TCP%t > h 7 v 7T 2RI, IROBHENWHIZINTND T 2B LTI ZI N,

1. AT RS, IMTICREH SN TV IREMRE ERIC—FH L TWAZ EEHALET, €5 L
L ARV OFENREE TR, BUITHER SN TWRWAEEERH Y £,

2. NetAppB L VAL v FRUF—DSANDRA N FZ 77 ¢ ZZHERT D L D12, WA 7 T &E A
TNV, RELET, HBEMEROMRBEGT] OHESR LTI EIN,

3. (NVMe/lFCOH) T _XThHO 777 Y v AA »FTN_Port ID Virtualization (NPIV) ZHNZ L £7,

(NVMelFCDH) v v TN =y 2= —=V 7R L, WWPNZFER LTy —r A=y

ERELET, V2 A R_R—V T EREN— R = T EIRTEDIZAA v TR — b O %
LT EEN,

5. ONTAP System Manager % 72 /ZONTAP CLIZff LT, NVMe-oF4A 7Y =27  (SVM, RVJ a—A X
—LAR=RA BT VAT A BIOLIF) ZERLET, FEMIC OV TIE,  [{IEA : ONTAP System
Manager% i fl L 72 ONTAP NVMe/FC} L UNVMe/TCPA 7 ¥ =7 FO1ERL] XL Y [f18kB : ONTAP
NVMe/FCH X TN NVMe/TCPOCLIZ~ > F=fllit v F7 v 7B X OMi ] 2L T 7ZE0,

6. NetApp Active IQ Unified Managerz il L T, # L <fERK L7=NVMeA 7 ¥ =7 hOREFME LT 4 —~
VAEBERL, LR—FOLEWVMEET T — FEERLE T,

By N7y S LBROFEMARFIR) 77 LR
NVMeDt v b7 v FLERIEDH A7 DFATOFFMCONTIL, ROZEGERZZRL T ZE0,
e ONTAP System Manager (#i7AiAZDUI) ZfHH L CTONTAPTNVMe/FCA 7 V=7 Fatky T v

BIXORETDHHECHOWNTIE,  [{18#A : ONTAP System Manager% fi /1 L 7ZONTAP NVMe/FC¥ &
B NVMe/TCPH 7V =7 FOfERK] 2B LTL7EE W,

e ONTAPTCCLIZfEA L TNVMe/FCEZt > F7 v 7B I UORRET A HIEIZHOWTIE, _[F1#kB : ONTAP
NVMe/FCH LT NVMe/TCPOCLIZ <> Rty b7 v 7 L) 22 L T &0,

o HIR—FNEINABRANFINL—F ¢ T 27 AOREBERIZOWVWTIE. TONTAP SANA X b fak
A R] #5L T EEN,

e NVMexA 7 V=7 h&FRRLTWOEFETT D HIEIZOWTIE, TfEkB : ONTAP NVMe/FCE LT
NVMe/TCPOCLIZ~< > -yl b7 v 7L 22 L T30,
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MIEEHZ 7,
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X22) NVMe/FCODMENA NT 4 —< v AgRF

NVMe for low Ground-up /O Scalgble
latency 1/0 stack architecture sessions
I~100usec >50%

#5112, NetApplZ L5 —ONET A FOfEREZRLET, H—OLUNEHE—DR—LAR—RT 7 A%k
Bl RKIBZHEMLTWET, Zolicid, WIHLOBMN T 4 —~ 2 A EOREREST L)% iR
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#5) AFF A70004K F > & 1Y — FNVMe/FC & FCP D Lt

NVMe / FC FIZ LFCPOEE (N—k T
—3)
U E— R, IOPS 619, 000 207%
7a—3 L R— 5 A~2— 2] LUN, 5475 NN O 28—F 2k
IOPS
v —7 |OPS 865K +51%

X123 & X124 1%, NetAppD /37— AREMFN 7 AN CTEM L 728k 4kD T U X LY — RO/NRT —~<
A%ERLTHWET, ZDOT A MTiX, NetApp, Brocade, Broadcom?s, W< DD EHEABEBE /o X —F
TART TV =2 a NZOWTHAELTZ) 77 VU AT —% T 7 F ¥ 28K, HE, 7 A M, XERLE

L7, EE SN R¥a A h~D U 71k, 2D R¥ = A2 ho [NetApp Verified Architectures| =7 &
aihbvET,
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X25 IZ, FCPENVMeD L A T v 720 DIOPSE Dt T4, Zhik, = ha—I 08 —CEHEINICET
TEXDHIOEMKIBIZHEM L2 L AR L TWET, BB L2, NVMe/FCITEEKR XA I0PS A N &
B, FHHDIOPSEET 45 DI LB 2 48H L £,

X25) FCP2>HNVMe/FCIZB1T L. ONTAPE T v 77 L— R4 B3N T7 3+ —~< AN HE
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NVMe / TCPDORARA NS5 75 4 A

NVMe/TCPiZA —H % v b ETCPIPEEHT 2720, *v N =7 DORT7 3 —< o A% ESED LD,
iISCSIDEEA L FEEICNVMe/TCPD /R T 4 —< L AT T ADEB L 2 Za[REMNH 0 £, —KIC. *v
RT—F L TROH DAL T EN—FIZEHTDERXANT T I T 4 A Z e BEIOLET,

NVMe-o FDOBERETL IR

ONTAP 9.6

51234 b 7Tuavy 7

NVMeD 7 a v 7 A X%, X TDOSTE096F 72134k TH, NetAppTix., VMwareDiE~ T v 7 7 A )L
AT L (VMFS) Z LV fHEICHR— N TE 5 L9510, ESXIHOT 74/ b7 1w 744 XHONTAP
96 THOAHAINE LTz, 7y I A X&EBL231 b7y ZITHi/T 5 Z & T, NetApplI B DESX
512b%4KDOONTAPY 1 v 7 |[ZHEKT 5D Tid/e . @07 e v 7 A Xz 4t4 5 2 & T, ESXik OFd
HEANES IR0 9, 51234 o7y 7 OV R— MIED, ESXiD = B — L EFX AL/ Atomic Test
and Set (ATS) %47 — hJT HONTAPOERE bk S N E 7,

ONTAP 9.9.1

NVMe-oF U &— FM/ODH AR — k

NVMe-oF TiZ, U E— MODOHR—FNEMENTWET, ZHIZEY . NVMe-oF S ZADRENT 7T 4 71
HET T4 TETANS, MMOTXTOONTAPT v v 7 7Fa ha/LTHEHAINLA0 T 77 4 7 it
(ANO) ETFNWIIEBEINET,

26 1%, VE— MOZ VAR — bk LZVNVMe-oF 2R L CWEJ, X271%. VE— MNOZVKR—+T5
NVMe-oF &7~k L CUWE9,

X26) U<E— M/OZEVHR— b L7ARVNVMe-oF

What are the paths? R N Here's a new path.
Which are primary? This path was removed.

Active Optimized
---------- Inactive Optimized
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X27) U E— M/OZERT BNVMe-oF

What are the paths?
Which are primary?

1

Active Optimized (AO)
---------- Active Non-Optimized (ANO)

K26 & X27%~D L, KRLUZEWIZRNE D TTR, S 2Emnn"sd o 4, UE— MOTIX, NVMe-
OFDTRTONRADYR— BT 7T 4 TRV ET, DFEV, THHDORZADNTIMNITEE S NI0N
RIS E SN USBERIIEESINET, ZRETIE, VE— MOBRRTIITIET 77 4 77 A 3EMAT
=7, FHTEERATLE,

All SAN Array adds NVMe/FC support

ONTAP 9.9.1 adds NVMe/FC as an additional block protocol. Unlike either FC or iSCSI, NVMe/FC on
All SAN Array (ASA) will continue to be asymmetric (AO/ANO). This assignment is due to
differences in how NVMe-oF works with remote versus local paths.

ONTAP 9.10.1LL[E

NVMe/TCPEA X iz

ONTAPHIDA —H % v b _"—AB L U2%FHDNVMe-oF 72 b )L kT > AR— |k,
R —BAR—ZADY A AEE

R BAN—ADY A R BRETEL LR ELE,
REERR— B AR—R

ASATR— L AR—ZADIRKY A APR128TBICHEESINE L1z, KB R — L AR—Z2D VR — FRFAS
gy hr—F LAFFa Y hr—FZBIE, ONTAP 9121 T L E o —RABINET. F7/-. ONTAPD
SH%OV Y — AT RIL SN D HEREIC R D £4,

=y he—F TOHRHPA X FER (AER. opcode OC) DHKR—k

LW~y TERIEI~y TE2FHEOV T VAT AR BIMEND &, R A R FER (AER) AU H—&
NFET, AERIZ, v~ v T DRBMEINDEY T VAT AO—FTHLTXTOT 77 47ty ra kLT
FITENET, UNMAPOYAR— MME, ONTAPOAS# DV U —ZATEMEIND TETT, AERIL, thoEFH
X o —FOREFERICAEE S L E T, AERDSE TIZIFEWIFER DN Z ERH D £,
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NVMe/TCPD X7 #—= > 2 Di@fk
ONTAP 9.11.1 Clix. &RONVMe/TCP/ R T 4 —~ L A0t EAINE LT,

o EXALHDOI T EBNALNT—Z2EDT 7—A hXN—Z |
o ALY OFEHIY B DTV 727 A

IS OMEEERILIZ L D . NVMe/TCPD X7 +—< U AN KIEICHE E L, #HDI/I0Y —2 o — RTiSCSI% |-
AL~ UZETCTH ELE LT,

LUND B R — B ZAR—ZA~DORF AL L—FT 4 VT 4

N < FEFITEBEARLUNDAS R— A A=A R— A AR=ZANSLUNNDE 2 —FT 4 VT 4, =
—7 4 UT £ IZONTAPIZHHAAENTNET, £HIL, LUN/R—ALAAR—RZETEHEA X T =X DHELE
I HA LT L—RERMTH D20, FEFITEETT,

LUN & = A A=A OEHOFEAI DV T, D : LUNE X — L A=A OER | 251
TLTEEN,

ONTAP 9.12.0

AWS FSx & Cloud Volumes ONTAP CNVMe/TCPO ¥R — M BREAINE LT
e FSx HAIZNVMe / TCPOH AR — k ZiE

e Cloud Volumes ONTAP AWS HAIZNVMe/TCPDH 7" — k Z B/

e Cloud Volumes ONTAP Azure HA~D®ONVMe/TCP D3R — k DBl

ONTAP9.12.1

ZDOMDNetAppZ 7 7 R —E A TNVMe/TCPZ 57 R&H R —k
e FSx¥ > 7L/ — RIZNVMe/TCPD Y R— k ZiBfN

e Cloud Volumes ONTAP AWS < > 7' /L / — K TNVMe/TCPD ¥R — k & 181

e Cloud Volumes ONTAP Azure > 7' )\ / — K CNVMe/TCPD H 7R — k Z B8/

e Cloud Volumes ONTAP GCP> > 7 /v / — K L OHA

NVMe/TCPIZxI3 B2 WER DA > 73 Rk

ONTAP 9.12.1LUKTiZ. DH-HMAC-CHAPZRFEZ 1 b 22V % L 7-NVMe-TCP#&H TNVMek A k& =2
fa— 7®Fﬁ®t%17fiyﬁmnunﬁ7j‘ﬂ-j_ ]‘éﬂi‘g_

FHRA REIZar be—F12i%. DH-HMAC-CHAP - — Z BEf 1T 2L ENH D £, DHHMACCHAPﬂ?
—IX., NVMeFr A hE721dz2 ba—FONONE, NVMeF A hE/-iday b —I N7 #3R3ET 5720
BHENRELLZEIE—7 Ly FEfAEDLEZLOTYT, ETICEEMITON TS T —%2 % ﬁabfln
HVENRHY F£9, SHA-25613F 7 4/ b DNy v 2 BT,

Y N— MR ORERR IR

NVMe/TCP ' 12 k @)L & FE{T L T\ T, DH-HMAC-CHAPZ il L7=t % o 772 ZR3FE 2 T2 L TV DS
X, U N— FENIZDH-HMAC-CHAP Z {95 3 A F #NVMe 7 v AT A G HEIRT 2 MERH D F5,
RARZHIBRLARWE, UsS— MIKRRLET,
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MCC IPiZ*9" 5 NVMe/FCOH R — b

ONTAP 9.12.1CiZ, MCC IPIZNVMe/FCY R — h D L9122 0 £ L=, M Wi, T8
MetroCluster IP CTONVMe/FCORE LY b T v 7| ML T 7Z&E W,

f18%A : ONTAP System Manager Z{#fH L 72=ONTAP NVMe/FCA%
TVl FENVMe/TCPZ 7= bDYERK

System ManagerZ il L T, IROFIEZFEITL TONTAPA 7 ¥ =7 FEER L ET,

1. NVMeZH¥R— 4 5SVMZEERRL
B ZOFIETE, 20OU—27 7a8—0FK0 O TEKR LIZNVMeR L —UF 7 V=7 hETXTEH
TeSVMMBERL S AL E 7,
ONTAPY AT h<vFx—T % T, [A L —Y[SYMICHEI L 3, [E]Z 2 U v 27 LET,

b. NVMeZ#EiR4 5% L. #7225 A, NVMe Qualified Name (NON) . BL g% —Lb 22— 2 [HHR %
ERBXOER LT, [SVMEY v T v 7F A TR TRy 7 ATNVMeZZET H Lo ICRDBNE
T, [BEELTRHITIZZ Y v 27 LET,

E: RA FONQNEFR/RT DICIE, RO~ RELINUXTEITLET,

# cat /etc/nvme/hostngn

H: SYMONQNZEFT LTI, kDo~ REFETLET,

vserver nvme show -vserver <vserver name>
tme-a800::> nvme show -vserver NVMe-svml
(vserver nvme show)

Vserver Name: NVMe-svml
Administrative Status: up
Discovery Subsystem NON: ngn.1992-08.com.netapp:sn.70c0b1366£3611ledacfl100a098e22473:discovery

£ : ONTAP System Manager C[A | L —]>[NVMe]>[NVMe F— L A_X—A[IZEE LT, 7T A
T ADNOQNEZHERTHZ L B TEET, WIZ, NQNEERTAR—LANX—=ZADY 7% 71
v 7 LET,

X28) OnCommand¥ AT A~ R — ¥ -SVMDERL

= M ONTAP System Manager Search actions, abjects, and pages

Storage VMs

DASHOOARD

STORAGE ame state Suttype Cantigured Proteceis 1Papace Protaction

Overview

c. ROWTIhNEETLET,
- [SVM administrator] % 1 7 = 7' 7R v 7 AT, SVMEHE OFEMARE L £7,
- FEOSYMEET H v NOBINEENET HICiX, [Skiplx 2 U v 7 LET,
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[X|29) OnCommand System Manager-SVM®DYERK : NVMeB& 2t DR E-NVMe/FCE X ’NVMe/TCP

= [l ONTAP System Manager

DASHBOARD
INSIGHTS

STORAGE

NETWORK

EVENTS & JOBS

PROTECTION

Access Protocol

HOSTS
551 FC MvMe
CLUSTER

Storage VM Administration

Manage admiristrates cownt

X30) OnCommand System Manager-SVM®DYERL : NVMe/FCD R E

Add Storage VM

Default v

Access Protocol

SMB/CIFS,NFS  ISCSI  FC @ NVMe

)
Nodes 22 2 2 4 3 B
tme-2800-01
tme-250002

Enable NVMe/TCP
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XI31) OnCommand¥ 2T A< R— % -SVMODIERK : NVMe/TCPOFRE

Enable NVMe/TCP

NETWORK INTERFACE

tme-aB00-01

# ADDRESS SUBNET MASK GATEWAY BROADCAST DOMAIN
192.168.1.10 24 192.16801 X Default v

Use the same subnet mask, gateway, and broadeast domain for all of the following interfaces

# ADDRESS SUBNET MASK GATEWAY BROADCAST DOMAIN
192.168.1.11 2 19216811 X Default v

tme-a800-02

P ADORESS SUUBNET MASK CATEWAY BROADCAST COMAIN
192.168.1.20 2 19216801 X Default ¥

P ADDRESS SUBNET MASK CATEWAY BROADCAST DOMAIN
192.168.1.21 24 19216801 X Default ¥

Storage VM Administration

Marage sdministrator account

“ cancel

X32) OnCommand¥ AT A< — % -SVMDIERK : EEOHMZRE

Storage Virtual Machine (SVM) Setup

o @
Enter SVM dasic details  Configure NVMe
prozocol adm

SVM Administration (optional)

2) Specify the following details to enable host side appiications such a5 SnapDrive and SnapManager

2) To enable the SVM administrator to create volumes, you must assign aggregates to the SVM by using Edit SVM dialog
Administrator Details
Username:

Password;

Confirm Password

Management Interface (LIF) Configuration for SVM

Create a new L VM management
For CIFS and NFS
However, for i5C!

daza LiFs have management access enadied by default; therefore, create 3 new management LIF only If required
OE protocols, create 2 dedicated management LIF because data LiFs cannot be used for SVM management

Skip Submit & Continue Cancel

TERK L7-SVMOBEE 2 RS L, [OK]z 27 U v 7 LET,

BHLULSAER LZZSVMERIRL £, T 3ToOF e haE s — R RT—F R MRS 5101,
kv 7 A =2 —D[SVM Settings]zZ 27 V v 7 LET,
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X33) L < AER L7AZSVMDORR

Storage VMs
b L
. -
NVMe-svml Al Storage Vi PAC T
Pr——
[ Overdew  Semiags  Seaphliror (Local or Bemsee] il Sysem
et
e s (——
NVMe[FC % Protocols
e_tes NvMe/TCP 4 °
N WS SMB/CIFS LS FC Wkle
ot configured
P
delault
R Capacity
Not configured 260 KiB 973 MiB
I ekn s
Not configured
v Raleac
e
CUTF 8
R Performance WM 'y
. W Bl - M -
BT Ve s st
12 Hours Latency Oms

4. SVMZ v v aR— RRX—=VIZRDITIE, SYMEES—Y D4 EiZd H[BacklzZ Y v 7 LET, [SVM
Dashboard] —IZNVMe 2 T — Z A NFE TR R ENE T,

5. ZFAZADTRTDOR—LANR—ZADFEMPRR SN[ — L ARX—ZEH] T 0 FU ZEE) L F
T, ERORA=2—~2f 2T, [R b L —Y]>[NVMe]>[NVMe i — L AR_R—Z BB L9, RO L DI
A= L AN—ZZER L ET,

. MEZZ2 Y v LET,
b. fERL7ZSVMAZEIRL £7,

C. [T RAVARNAT Y arv&lHLT, TRTOFI—bRAL—RLOFNNHT B8 — 2 %k
Li‘g—o

d. [fm4/3%—r (Naming Pattern) %4 7 127 R v 7 AT 5562 A7 %,
e. (EHZZYV Y7 LET,
f. ERE1ZZY v 7 LTHR—LAN—2%ER L £T,

6. [Close]lz7 Vv LET,

X34) VAT LR —T¥-B L OnCommand R — b AR— X DIERL

Add NVMe Namespace

Enter & comma-separated list of hast NQMS in the following
doem.

lormat: p
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X35) OnCommand¥ AT A< R —T % -F L ERL I NFZNVMeR — B AR— X DR

: Il ONTAP Systerm Manager Saarch acioms, sbjecn, and pagm o ® o &
- - NvMe Namespaces
- L
y
& oo
- [
e~
= Lty 0
msan - M
MeTCP_ISMVMETEP
raorecy
™
g [T

X36) {ERLL7=NVMeH 7L 25 ADFKF

PN ONTAP System Manager

sreasas — e [Repe 04

f$4%B : ONTAP NVMe/FC35 X U'NVMe/TCPDCLI == > R4
ty N Ty LR
ONTAPz=Z Y fu—

1. 77 AZIINVMe | FCHIGT X T HANA VA R—=LENTWAIZ 2R LET,
E o ZHSIENVMe/FCTIIHLETT . NVMe/TCP CIEIAETT,

AFF::> fcp adapter show -data-protocols-supported fc-nvme
(network fcp adapter show)
Connection Port Admin Operational

Node Adapter Established Address Status Status
AFF 1 la true 10100 up online
AFF 1 1b true 10200 up online

2 entries were displayed.

2. NVMe/TCP LIFZHRA 54—V 3y hiR— h2ERTH

AFF::> net port show
(network port show)

Node: tme-a800-01
Speed (Mbps) Health

Port IPspace Broadcast Domain Link MTU Admin/Oper Status
eOM Default Default up 1500 auto/1000 healthy
ela Cluster Cluster up 9000 auto/100000

healthy
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ela Cluster Cluster up 9000 auto/100000

healthy

eda Default Default down 1500 auto/- -
e4db Default Default down 1500 auto/- -
edc Default Default down 1500 auto/- -
e4dd Default Default down 1500 auto/- -
<Output omitted>

e5b Default NVMeT up 9000 auto/100000

healthy

19 entries were displayed.
3.NVMe F 77 v 7 &R A T HSVMEER L £,

AFF::> vserver create -vserver nvmel

[Job 2831] Job succeeded:

Vserver creation completed.

4 AFRRENTZSVME R L £7,

AFF::> vserver show

Admin Operational Root

Vserver Type Subtype State State Volume Aggregate
AFF admin - - - - -

AFF 1 node - - - - -

AFF 2 node - - - - -

nvmel data default running running svm_root AFF 2 SSD_1

4 entries were displayed.

5. SVMTHrRIESNTWbh 7 e baltzRnrLET,

AFF::> vserver show -vserver nvmel -fields allowed-protocols

vserver allowed-protocols

6. NVMe” & haL&iBMmMLET,

AFF::> vserver add-protocols -vserver nvmel -protocols nvme

7. SVMTHREnhTWbd7 e balvzFERrLET,

AFF::> vserver show -vserver nvmel -fields allowed-protocols
vserver allowed-protocols

nvmel nvme

8. NVMeW—t 2 &{ER L £,

AFF::> vserver nvme create -vserver nvmel

9. NVMeV¥—ERDRF—H& 2 %&FRLET,

AFF::> vserver nvme show -vserver nvmel

Vserver Name: nvmel
Administrative Status: up

10. NVMe/FC LIF& {Efk 3 %

AFF::> network interface create -vserver nvmel -1if fcnvme-nodel-la -role data -data-protocol fc-
nvme -home-node nodel -home-port la

11. NVMe/TCP LIFZ{ER% L £,

network interface create -vserver nvmel -1if 1if nvmel 182 -role data -data-protocol nvme-tcp -
home-node tme-a800-02 -home-port e5b -address 192.168.1.20 -netmask 255.255.255.0

12, B ULSERR LT-LIFZF R LET,

AFF::> net interface show -vserver nvmel
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(network interface show)
Logical Status Network Current Current Is
Vserver Interface Admin/Oper Address/Mask Node Port Home

fcnvme-nodel-1la
up/up 20:60:00:a0:98:b3:f7:a7
AFF 1 la true
1if nvmel 182
up/up 192.168.1.20/24
AFF 1 eSb true

13. LIFEAIL /) — RIiZAR Y =2 — 2 &ER L £,

AFF::> vol create -vserver nvmel -volume nsvoll -aggregate AFF 2 SSD 1 -size 50gb

Warning: You are creating a volume that, based on the hardware configuration, would normally have
the "auto" efficiency policy enabled. Because the effective cluster version is not 9.3.0 or
later, the volume will be created without the "auto" efficiency policy. After upgrading, the
"auto" efficiency policy can be enabled by using the "volume efficiency modify" command.

[Job 2832] Job succeeded: Successful 1

B ZoOEEIEEL ChEVERA, volume efficiency modify 2~y R&EEHL T, 1Bk
T AHARY 2 — A Tauto] ZhR(LEEREZ BT DXLENH A Z LA SN TVET,

14, F— L AR—Z2ZERLET,

AFF::> vserver nvme namespace create -vserver nvmel -path /vol/nsvoll/nsl -size 1GB -ostype linux
Created a namespace of size 1GB (1073741824).

15. ¥ 7V AT DEERLET,

clusterl::> vserver nvme subsystem create -vserver nvmel -subsystem mysubsystem -ostype linux

16. HLLMER L= 7o 2T A xForm LET,

AFF::> vserver nvme subsystem show -vserver nvmel
Vserver Subsystem Target NQON
nvmel
mysubsystem ngn.1992-08.com.netapp:sn.a6f7£76d40d511e8b3c900a098b3f7a7:subsystem.mysubsystem

AR B
1. AAFBHNQNEZFE L £,

H: Z®hostngn XTFFNE. /etc/nvme/hostngn NVMe-CLIVX w7 —2 DA A h—/VERIZ HE)
BIC AT &4, KBIICRE SN E T, TOXFINLIT TIC—ETT, LR ->T, hostngn
Linux nvme gen-hostngn =~ F&HEH L TEBNISIFHNEZ AR T HHEITH D EHA, FA
FNQNZHIEE L7=3&1E, Linux nvme get- hostngn 2—7 4 U7 4 &L CTERTE £,
Linuxds 2 F ONQNZ KFHIIZRET A1, /etc/nvme/hostngn 7 7 A /LIZNQNZEBM L F
75

2. HAFDONONZFRLET,

SLES host:~ # cat /etc/nvme/hostngn
ngn.2014-08.org.nvmexpress:fc_lif:uuid:2cd61a74-17£9-4c22-b350-3020020c458d

ONTAP= v hr—F
1. hostngn V7 VAT AIZXFHNEEML ET,

AFF::> vserver nvme subsystem host add -vserver nvmel -subsystem mysubsystem -host-ngn ngn.1992-
08.com.netapp:sn.a6f7£76d40d511e8b3c900a098b3f7a7:subsystem.mysubsystem

2. F—LAR—REYT VAT AT LET,

AFF::> vserver nvme subsystem map add -vserver nvmel -subsystem mysubsystem -path /vol/nsvoll/nsl
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AFF::> vserver nvme namespace show -vserver nvmel -instance

Vserver Name: nvmel
Namespace Path: /vol/nsvoll/nsl
Size: 1GB
Block Size: 4KB
Size Used: OB
0S Type: linux
Comment :
State: online
Is Read Only: false
Creation Time: 4/15/2018 18:09:09
Namespace UUID: 567fb229-a05e-4a57-aec9-d093e03cdf44
Restore Inaccessible: false
Node Hosting the Namespace: AFF 1
Volume Name: nsvoll
Qtree Name:
Attached Subsystem: mysubsystem
Namespace ID: 1
Vserver ID: 89

£18%C : A MERRIEHR

RANOFRETFNEIZOWTIL, https://docs.netapp.com/us-en/ontap-sanhost/ 2 2R L T 72 &0,

18D : LUN & R — A A R— XD H

LUN®D R — I RAR— A ~DEEH
1. LUNZ#RLET,

tme-a700s-clus::> lun show
Vserver Path State Mapped Type Size

svm0 /vol/testLUN/testLUN online mapped linux 1GB

2. EWTALUNO~ v B 7 2fEELET,

tme-a700s-clus::> lun unmap -vserver svm0 -path /vol/testLUN/testLUN -igroup
new 15Mar2l1 tif5 igroup

3. LUNZZEHLET,

tme-a700s-clus::> vserver nvme namespace convert-from-lun -vserver svmO0 -lun-path
/vol/testLUN/testLUN

4, F—ILANX—ZZEZNVMeV 7V AT A2~ ¥ 7 LET,

vserver nvme subsystem map add -vserver svm0 -subsystem svm0O_subsystem 909 -path
/vol/testLUN/testLUN

5. HILWEX—AANR—AEFRLET,

tme-a700s-clus::> vserver nvme namespace show
Vserver Path State Size Subsystem NSID

SvmO0 /vol/testLUN/testLUN online 1GB svm0_subsystem 909 00000001h

=L AR—ZDOLUN~DEHL
1. LR —LAR—ZREFRFLET,

tme-a700s-clus::> vserver nvme namespace show
Vserver Path State Size Subsystem NSID
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https://docs.netapp.com/us-en/ontap-sanhost/

Svm0 /vol/testLUN/testLUN online 1GB svm0_subsystem 909 00000001h

2. F—AAR—ZAD= v LT ERELET,

vserver nvme subsystem map remove -vserver svm0 -subsystem svmO subsystem 909 -path
/vol/testLUN/testLUN

3. X—LAR—ZZLUNICEH L1,

lun convert-from-namespace -vserver svm0 -namespace-path /vol/testLUN/testLUN

4. LUNZigroupic~ v B 7 LE1,

lun map -vserver svm0 -path /vol/testLUN/testLUN -igroup new 15Mar2l tif5 igroup -lun-id 20

5. LUNZF L%,

tme-a700s-clus::> lun show -vserver svm0O
Vserver Path State Mapped Type Size

£H8%E : NVMe/FCDOHLIEM: & HIfR

REOFFERSTIL, NVMe/FCOYEEM: & HlBRIT https://hwu.netapp.com/IZFE#E LTV ET,

fH&F : NN a—FT 47

NVMe/FCDFEED kT TNy 2—F 4 Z 24T IR, %3 IMT AEERICHEIL L 72k 2 AT L TWnWA 2 & &
ERLTLEE D, RIZ, kOEZ v a v OFEICESR, AR MIORBEEZT Ny 7 LET,

NVMe/FCDIPFCEEkE = 2/

Here is a list of lpfc driver logging bitmasks available for NVMe/FC, as seen in
drivers/scsi/lpfc/lpfc logmsg.h:

#define LOG NVME 0x00100000 /* NVME general events. */

#define LOG_NVME DISC 0x00200000 /* NVME Discovery/Connect events. */

#define LOG NVME ABTS 0x00400000 /* NVME ABTS events. */

#define LOG NVME IOERR 0x00800000 /* NVME IO Error events. */

lpfc log verbose lpfc /etc/modprobe.d/lpfc.conflpfc RJ A 7 MAlA>HNVMe/FCA N b A Fiék
THHEEIE. RTARGEE (OFFIZBMN) %2 ERROWTNOOMEICERE LET, KIC initiramfs, #FFTL T
ZEERK dracut -f L, AA &2 U7 —RrLET, V7 —hk, LOG NVME DISC fil& L THIDOE Y b+ X
IR L CIROHA AR L, FElr X 7S T05 2 2 2R LET,

# cat /etc/modprobe.d/lpfc.conf

options lpfc lpfc_enable fcd4 type=3 lpfc log verbose=0x00200000
# cat /sys/module/lpfc/parameters/lpfc log verbose

2097152

NetApp Cix, —A7BEICK L TRDIpfcu ¥ 7y b~ 27 EEHERE L TWET,

o —RAYZENVMelR H/EEft 1 <> I : 0x00200000

o VIR ARFOFC-LSHHOREIZBEE#E T HLPFC KT A XA Xk (LIF/R—F b7 A~
r72 &) : 0xf00083
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https://hwu.netapp.com/
https://mysupport.netapp.com/matrix/#welcome

NVMe-CLIDO—&R) 72— T — & Z D[alBER

- -

Z ZTl¥ nvme discover., nvme connect., LN nvme connect-all DULEHIZNVMe-CLI—T «
VT 4L o TERENDNLDONOZT =R o=V OVWCHHALET, 2hboT7—DEZ N5
JRIN & Z OERERIC OV TR L E 9,

TT—RAyE—T

‘Failed to write to /dev/nvme-fabrics: Invalid argument.
e Probable[fl : ZOx=T— X vE—UiF, WE, BXBHES> TV LGEICRRENET,
o [EIBE : HIOELR 2~ ROELWHELEZHHA L T ZEN,

TT—=AvE—¥

‘Failed to write to /dev/nvme-fabrics: No such file or directory.

e ProbableffH : K= D= T —B3ET HAREMED H BV DO, — AR REEICIZRDO L 5 72 s D
NHYET,
LIRTONVMe 2~ > RICHEES 72518 S E Lz,

o [EIMER : Bz~ Fiox L CEd s $ (IE LWEIRER SCFES], WWPNILERS 2 ) BNESNTWD
TLEMRLET,

FIENELWIZE D LTI —RNRRINDEEIX, /sys/class/scsi_host/host*/nvme info
HAANIEL W E I 02 L E£9, Enabled [Remote Ports]E 27 2 a > D FIZNVMeAf = = —H 73,
NVMe/FC# —%5 > MLIFATE LS BRENTWAZ &R L ET,

Bl -

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

NVME Initiator Enabled

NVME LPORT lpfcO WWPN x10000090fael0ec9d WWNN x20000090faelec9d DID x012000 ONLINE

NVME RPORT WWPN x200b00a098c80£09 WWNN x200a00a098c80£f09 DID k010601 TARGET DISCSRVC ONLINE
NVME Statistics

LS: Xmt 0000000000000006 Cmpl 0000000000000006

FCP: Rd 0000000000000071 Wwr 0000000000000005 IO 0000000000000031

Cmpl 00000000000000a6 Outstanding 0000000000000001

NVME Initiator Enabled

NVME LPORT lpfcl WWPN x10000090faelOec9e WWNN x20000090faelec9e DID x012400 ONLINE

NVME RPORT WWPN x200900a098c80£09 WWNN x200800a098c80£f09 DID x010301 TARGET DISCSRVC ONLINE
NVME Statistics

LS: Xmt 0000000000000006 Cmpl 0000000000000006

FCP: Rd 0000000000000073 Wr 0000000000000005 IO 0000000000000031

Cmpl 00000000000000a8 Outstanding 0000000000000001

BB © #—72" > FLIFA ERLO X 9 1C nvme_info MNIZRKRSNBRWEGAIL /var/log/messages |
BI O dmesg OHEINITARELNVMe/FCREENRR2NNE I NEHRL, LEISUTLUR— MEIHMEEL
7

TIT—=RAvE—V

‘Failed to write to /dev/nvme-fabrics: Operation already in progress
Probable/RE : 27— X vyt —U1%, a2y bue—7 OB T £ 7213468 LI WBER 3 TIT/ERk &
NTWD0, FFERTOSBEICFRRENEST, ZhE, A A=A STV HBERA 27 U7k
D—HFE LTHRAETDHAREMERH D £,
EIBER : 72 L, OFA nvme discoverid, LIEHL LT HIDa~vy REETLTLE SV, nvme
connect BIXUODEFAIL connect-all, #FEITL T, nvme list F—ALAN—ATNA ANT TIE
BISITHRA MIRRINTWDZ EEMHRALET,

TG —RAyE—

No discovery log entries to fetch
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Probable/RA : @, ZOx=T7—AvE—UX, /etc/nvme/hostngn NetApp”T LA Oxtind 547
VAT JMILFFIRBMINTOWARWGEEICRRINET, 20T —E, TRENOT T T RAT AR
S 7zhostngn XCFFN R BEMEN TV DHEARICHRET IR H Y £,

BB © /etc/nvme/hostngn NetApp” LA Oxtiiad 547 2 27 AZIEMZRSCFADNBEM S 1T
HZ L EMERLET, vserver nvme subsystem host show I~ REFEITLTHRLET,

TRy TITRBERT ANV a<ws FHA

Bl XX RIEN AT HHAIT. RO T 7 A0 E a~y FHAZIE L TNetApplZ#E L. & SITELSEIEN
T TLLEEND,

cat /sys/class/scsi host/host*/nvme info
/var/log/messages
dmesg

nvme discover H1 (&MR)

nvme discover --transport=fc --traddr=nn-0x200a00a098c80£f09:pn-0x200b00a098c80£09 --host-
traddr=nn-0x20000090fae0ec9d:pn-0x10000090faelec9d
nvme list

f16%G : MCC IPTONVMe/FCORELEY N T v 7

ONTAP 9.12.1C, MCCIP 4%y 7 7 5 A2 X TONVMe/FCOMCC IPHY R — r B En £ L,

MCC NVMeF R h ¥ A AT Y hEYFA

ONTAP MCIPA A v F A —N—HZ, T4~V I TFGRAEYA "R H L ZVICT I TFTAEZYA NIAAL v
FA— =L T A, All Paths Down (APD) 7 Y RUNRFRENFET, T RXTCORARZZICH D=

B, ZOAPDY 4> RUDFELTH, BRA NI T4 T2 MET R TONVMeR— L ANN—RAT A AT 7' A
TER< 72 ET, ZOAPDY 4> RUNBEL-MREE#E 25 &, Linux NVMe/FCAHR R MIfEIE L, EAZo
TV =2 a0 T —RRAELET, ZOEMEL, V7 BEREOLInux NVMe/FCAR A ~ OE{ENR
FRTRAELET, ZOEIZ. EMEENA F TV AR—F LAY /8T A —Z THIEI S ET NVMe /FC

dev_loss_ tmo,
WOHFAMNAERT —7F 4 7 V& SH LT, NVMe/FC DEV_LOSS_TMOZ i L T 72 &0y,
NetApp MetroCluster IP TONVMe/FC7 & b /L DR — MZT 2 Linuxzs A b OHELEEIE,

NVMe”'Z v b 7 3+ —bLDH R — F B LUOREDOHIRHEIE

NVMe-oF 7 h 2 /L DHR— ~ME, ONTAPONA— g N2 ko T T Ty 74— L e fRIc L > TR F
‘3"0

NVMe FC LIFD#IfREIE

WED7ZAZDOFCR— b ERU 777 w78 L, V7 N == 2R THLERHY T, =

MIZE Y, B aIniza— MILIFARE S, A v FA——FZIZHEA MALIFIZe A > TE 5 X 9127

D ET,

FEAZ OV TIL, RDOMetroClusterT 7 =L LAR— R E2BR LT EE VY,

e TR-4689 : [MetroCluster IP -f#£ik:3fArchitecture and DesignJ
https://www.netapp.com/pdf.html?item=/media/13481-tr4689.pdf

e TR-4705 : NetApp MetroCluster V == —3 5 > D7 —F%7 7 F ¢ L g%5t
https://www.netapp.com/media/13480-tr4705.pdf
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https://kb.netapp.com/Advice_and_Troubleshooting/Data_Storage_Software/ONTAP_OS/Linux_Host_Recommendations_for_NVMe_FC_protocol_support_with_NetApp_MCIP
https://www.netapp.com/pdf.html?item=/media/13481-tr4689.pdf
https://www.netapp.com/media/13480-tr4705.pdf

fH8kH : NVMe/TCPRE DX = 7 R8GO Yy b T v 7

FiE
1. NVMeV 7+ 27 AIZDH-HMAC-CHAPZREEZ BN L £ 9,

vserver nvme subsystem host add - vserver svm name

-subsystem subsystem

-host-ngn host ngn

-dhchap-host-secret authentication host secret
-dhchap-controller-secret authentication controller secret
—-dhchap-hash-function {sha-256|sha-512}

-dhchap-group {none|2048-bit|[3072-bit|4096-bit|[6144-bit|8192-bit}

2. DH-HMAC CHAPFEFEZ & F LRR A MTBIENTWD Z & 2R L ET,

vserver nvme subsystem host show

[ —dhchap-hash-function {sha-256|sha-512} ] Authentication Hash
Function [ -dhchap-group {none|2048-bit|3072-bit|4096-bit]|6144-
bit|8192-bit} ]

Authentication Diffie-Hellman

Group
[ —-dhchap-mode {none|unidirectional|bidirectional} ]

3. DH-HMAC CHAPFFLZ & haipia hr—JZBManTWD Z L 2B LET,

vserver nvme subsystem controller show

[ -dhchap-hash-function {sha-256|sha-512} ] Authentication Hash Function
[ —dhchap-group {none|2048-bit|3072-bit|4096-bit|6144-bit[8192-bit} ]
Authentication Diffie-Hellman
Group
[ —dhchap-mode {none|unidirectional|bidirectional} ]
Authentication Mode

FHMEROAF L

ZDORF2A2 MIFEHIN TV AEROFTEMIZOWVWTIL, BLTO RF¥ o X hOWebt A M EfEZR LT
STEEVY,

RABROSDEY T v EERE
o FRANDEY T v T EREDEHR
https://docs.netapp.com/us-en/ontap-sanhost/

EEREAVF
o WMEENABTIOSCSIZn v/ a<w R
http://t10.org/ftp/t10/document.05/05-344r0.pdf

e RFC 3270 Internet Small Computer Systems Interface (iISCSI)
https://tools.ietf.org/html/rfc3720

e RFC 7143 Internet Small Computer System Interface (iSCSI) v k=L (54)
https://tools.ietf.org/html/rfc7143

e RFCS504LEHEMDE N N T v AR— b ECTOEHET — X &
https://tools.ietf.org/html/rfc5041

e INCITS T11-T11-2017-00145-v004 FC-NVMeft:tk
https://standards.incits.org/apps/group public/document.php?document id=92164

45 NVMe-oF % fifi Fil L 7= i T SAN D 33 & 3 © 2023 NetApp, Inc. All rights reserved.



https://docs.netapp.com/us-en/ontap-sanhost/
http://t10.org/ftp/t10/document.05/05-344r0.pdf
https://tools.ietf.org/html/rfc3720
https://tools.ietf.org/html/rfc7143
https://tools.ietf.org/html/rfc5041
https://standards.incits.org/apps/group_public/document.php?document_id=92164

SUSE Enterprise Linux® V) > 7
e SUSEDX v nm—FR
https://www.suse.com/download-linux/

e SUSE Linux®~==7 /L
https://www.suse.com/documentation/

Brocadel 7

o SANODEFEVE
https://www.broadcom.com/support/fibre-channel-networking/tools/san-health/diagnostics-capture

o YAR— FSANEEMUZW XY VFryDFX v a—FR
https://www.broadcom.com/support/fibre-channel-networking/tools/san-health/diagnostics-capture

e Fibre Channel CNVMe D U — % i KBIZH| & Hi4
https://docs.broadcom.com/docs/12395453

. NVMe over Fibre Channel for Dummies Book] (Z3kR)
https://docs.broadcom.com/docs/nvme-over-fibre-channel-for-dummies-book

. [Planning for the Transition of Productions-Ready NVMe over Fabrics Deployments in the Enterprise :
https://docs.broadcom.com/docs/planning-for-the-transition-to-production-ready-nvme

e Broadcom NVMe over Fibre Channel & VMware vSphere 7.0 %7 — h
https://docs.broadcom.com/docs/12399210

e IDC: [Native NVMe/FC Support Provides a Performance Growth Path for Virtual Infrastructure ]
https://docs.broadcom.com/docs/12398958

e Tolly7 A  L'7RK— k- Emulex Gen 7 LPe35002 VMware ESXi 7.0, NVMe/FC & SCSI
https://docs.broadcom.com/docs/Emulex-Gen-7-LPe35002-VMware-ESXi-7.0-NVMe-FC-SCSI

54, WebF¥ Ak, 7

e FCIA : Introducing Fibre Channel NVMe (Bright Talk Web= + & )
https://www.brighttalk.com/webcast/8615/242341?utm_campaign=webcasts-search-results-
feed&utm_content=FCIA&utm_source=Dbrighttalk-portal&utm_medium=web

e FCIA : Dive Deep into NVMe over Fibre Channel (FC-NVMe) (Bright talk Web= ¥ A )
https://www.brighttalk.com/webcast/14967/265459?utm_campaign=webcasts-search-results-
feed&utm_content=FCIA&utm_source=Dbrighttalk-portal&utm_medium=web

RIA RR—R— BEORK, S
e ROCE & iWARPD A /DT
http://www.mellanox.com/related-docs/whitepapers/WP_RoCE_vs iWARP.pdf

o HBIKL A T ?DSamsung Z-NAND SSD
https://www.samsung.com/us/labs/pdfs/collateral/Samsung_Z-NAND_Technology Brief v5.pdf

NetApp®D R¥F a2 AV b, FI7=HALE— b, FDMONVMeEEE S}

e ONTAPDNVMeZ v b /L DT A & AEH
https://kb.netapp.com/Advice _and_ Troubleshooting/Data_Storage Software/ONTAP_OS/Licensing informati
on_for NVMe protocol on ONTAP

e TR-4080 : [Best Practices for Scalable SAN/J
https://www.netapp.com/pdf.html?item=/media/10680-tr4080pdf.pdf

e NetApp®ONVMeY Y =— 3 v BEEEHROT 7 /) a VP TEREY — K
www.netapp.com/us/info/nvme.aspx

e NVMeCLIZBT 2FEMAR7 v/ -NVMez~> K& v b
https://nvmexpress.org/open-source-nvme-management-utility-nvme-command-line-interface-nvme-cli/
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https://www.suse.com/download-linux/
https://www.suse.com/documentation/
https://www.broadcom.com/support/fibre-channel-networking/tools/san-health/diagnostics-capture
https://www.broadcom.com/support/fibre-channel-networking/tools/san-health/diagnostics-capture
https://docs.broadcom.com/docs/12395453
https://docs.broadcom.com/docs/nvme-over-fibre-channel-for-dummies-book
https://docs.broadcom.com/docs/planning-for-the-transition-to-production-ready-nvme
https://docs.broadcom.com/docs/12399210
https://docs.broadcom.com/docs/12398958
https://docs.broadcom.com/docs/Emulex-Gen-7-LPe35002-VMware-ESXi-7.0-NVMe-FC-SCSI
https://www.brighttalk.com/webcast/8615/242341?utm_campaign=webcasts-search-results-feed&utm_content=FCIA&utm_source=brighttalk-portal&utm_medium=web
https://www.brighttalk.com/webcast/8615/242341?utm_campaign=webcasts-search-results-feed&utm_content=FCIA&utm_source=brighttalk-portal&utm_medium=web
https://www.brighttalk.com/webcast/14967/265459?utm_campaign=webcasts-search-results-feed&utm_content=FCIA&utm_source=brighttalk-portal&utm_medium=web
https://www.brighttalk.com/webcast/14967/265459?utm_campaign=webcasts-search-results-feed&utm_content=FCIA&utm_source=brighttalk-portal&utm_medium=web
http://www.mellanox.com/related-docs/whitepapers/WP_RoCE_vs_iWARP.pdf
https://www.samsung.com/us/labs/pdfs/collateral/Samsung_Z-NAND_Technology_Brief_v5.pdf
https://kb.netapp.com/Advice_and_Troubleshooting/Data_Storage_Software/ONTAP_OS/Licensing_information_for_NVMe_protocol_on_ONTAP
https://kb.netapp.com/Advice_and_Troubleshooting/Data_Storage_Software/ONTAP_OS/Licensing_information_for_NVMe_protocol_on_ONTAP
https://www.netapp.com/pdf.html?item=/media/10680-tr4080pdf.pdf
http://www.netapp.com/us/info/nvme.aspx
https://nvmexpress.org/open-source-nvme-management-utility-nvme-command-line-interface-nvme-cli/

e TechOnTapRy F¥ ¥ A hTbE Y — K72 : NVMe % U i
https://soundcloud.com/techontap podcast/episode-72-demystifying-
nvme?utm_source=clipboard&utm medium=text&utm campaign=social sharing

e T —Xi— ] : NetApp EF5704— /L7 T v a7 LA
https://www.netapp.com/pdf.html?item=/media/8117-ds-3893.pdf

o NetApp®d K= A b
https://mysupport.netapp.com/documentation/productsatoz/index.html#O

e NetAppY 7 R =T DXy a—R
https://mysupport.netapp.com/NOW/cgi-bin/software/

ONTAP Cloud

e Amazon FSx for NetApp ONTAP & %
https://docs.aws.amazon.com/fsx/latest/ ONTAPGuide/what-is-fsx-ontap.html

e Azure NetApp Files®D K& = A > |
https://learn.microsoft.com/en-us/azure/azure-netapp-files/

e Cloud Volumes ONTAP®D K& = X > b
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/

NetAppRIEE AT —X T 7 F ¥

Flo, AN TTFIT 4 A VTP LR T =7 7F %, TAIMBIOT A N ENnMEik, THINLSL S
T F—~ AR ZCEAI L2, NetApp Verified Architecture L iR — F 1o EBBT 52 L b T& £9, KK
F AL hOPERHTIZ. NVMe/FCEEA L=V Y =2—3 3 255 & 4 % NetApp Verified Architecture(d2
OHYFE LT,

e NVA-1126 -i% 2l : NetApp and Broadcom Modern SAN Cloud-Connected Flashfiik-#:Oracle and SUSE
NetApp Verified Architecture Design Edition

e NVA-1127 -3%&} : [NetApp and Broadcom Modern SAN Cloud-Connected Flashfi-% MongoDB and
SUSE NetApp Verified Architecture Design Edition_]

e NVA-1145 - [Design : Modern SAN Cloud-Connected Flashf#-% NetApp, VMware. and Broadcom
Verified Architecture Design Edition : with MS Windows Server 2019 and MS SOL Server 2017 workloads]

e NVA-1147 -i%Et : [SAP HANA on NetApp All SAN Array Modern SAN, T — X 1{R# T4 P2 H AN
vl
o NVA-1159 -#% £t : [Epic on Modern SAN NetApp Broadcom Healthcarefif#ik- 5 |

BIMONetAppREEE # 7 — X7 7 F ¥ DMERB L UG E I TWET,

NVMelZBd 5 F DM R o Ak
NVMe ENVMe/FCIZ L 5 TR T —~v 2 AR EL, LA T v U8R SN AHHEAOFEMIZ SN T, ROE
BraesB LT EEN,

o [NVMelZ X 2 & #HSANA]

o DemartekiF il : NVMe over Fibre Channel® X7 4+ —<= L A FD A Y v h=-F LWV T LIV TEEA 2
==

N—T g VB

N—Tgr H £+ K= A2 N OWETRE

N—=T5 1.0 20184F6 H HIY U —=A

N—9 220 2018411 H ONTAP 9.53 L ANAHICE T S 41, RA MDA A h—L &
BEDESBEMSNE Lz,

N— 5 3.0 20194F4 H ~ A 7R B & RAERT IE,

47 NVMe-oF % fifi Fil L 7= i T SAN D 33 & 3 © 2023 NetApp, Inc. All rights reserved.


https://soundcloud.com/techontap_podcast/episode-72-demystifying-nvme?utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://soundcloud.com/techontap_podcast/episode-72-demystifying-nvme?utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://www.netapp.com/pdf.html?item=/media/8117-ds-3893.pdf
https://mysupport.netapp.com/documentation/productsatoz/index.html#O
https://mysupport.netapp.com/NOW/cgi-bin/software/
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://learn.microsoft.com/en-us/azure/azure-netapp-files/
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/
https://www.netapp.com/us/media/nva-1126-design.pdf
https://www.netapp.com/us/media/nva-1126-design.pdf
https://www.netapp.com/us/media/nva-1127-design.pdf
https://www.netapp.com/us/media/nva-1127-design.pdf
https://www.netapp.com/us/media/nva-1145-design.pdf
https://www.netapp.com/us/media/nva-1145-design.pdf
https://www.netapp.com/us/media/nva-1147-design.pdf
https://www.netapp.com/us/media/nva-1147-design.pdf
https://www.netapp.com/pdf.html?item=/media/27905-nva-1159-design.pdf
https://www.netapp.com/us/media/nvme-modern-san-primer.pdf
https://www.netapp.com/pdf.html?item=/media/16106-ar-demartek-nvmepdf.pdf
https://www.netapp.com/pdf.html?item=/media/16106-ar-demartek-nvmepdf.pdf

N—Tg v

N—3 4.0

N—T g4
N— 350

N— 3 6.0

N— 370

BREIWE

KT =Hh LR—sOMER EIZOWT,

=EN)
201946 1

20204F4 H
2020412 /]

202146 J]
202342 /]

K= A2 FDSETRE

ONTAP 9.6, ANA, 77> Frty, BLR<LFIRNAD
eSS IE I T

ESXi 7.00ONVMef#ik Z 180 L T H#,

OSHTEV v/ BIOZOMDO~AF—T v 7T —&2BMLT
T,

ONTAP 9.9.1D HitkHe & HELEFIA 280 L CHHL,
NVMe/TCPH#E . F L O DAl O ONTAP B8 % 3B 0 L T 5

Bro RARBIOY =47y MUOHKIZE T 2 HESREED
EEGICET 27 v a v EBIMLE L,

TEREBHEELEE, THERE : decom-ng-

doccomments@netapp.com. 4412 [Technical Report 4684] ¥Rz TL 72 &\,

48 NVMe-oF % fif i L 7= i BT SAN D 24 & G E

© 2023 NetApp, Inc. All rights reserved.


mailto:decom-ng-doccomments@netapp.com
mailto:decom-ng-doccomments@netapp.com

ARFa AL MIEHIN TOWDIRLCHBEEDO NR—V a UIRNBEBEOBRETYR— SN0 E D o0 T
1Z. NetApp ¥7"— b ¥ kT Interoperability Matrix Tool IMT)%Z &M L T< 72 &V, NetApp IMT (213,
NetApp ¥R — M T O AR T H2OIHFEHTEIR/E IV AR—R 0 b=V a URERSINTVE
To FAR—FOHERIE, BEROEREDA V2 P —VERENAR SN TOEERIZE S TV DNE S NICE - T
B2 0 £,

HAREIIR I B 2 REEIH

JESCIIHEGEE TR S E LTe, HGEE IATEROMICA —B0 b 2 HEICid, HFEONEPELRSET, B/
RERIC OV TR, KEBOXRFEREZ S L T2, FIC X > TE TP ERLAR —Bud, 1E5 OIESTONt
TR L TR DR IR R b R b £ A,

EIRHIZBET 5 1B

Copyright © 2023 NetApp, Inc. All Rights Reserved. Printed in the U.S.Z @ K& = A > MIFVEHEIC K - CTHR#
SINTWET, EFHEFTAEH OEmIC LD FRIAHED O OGH L RE ., BGEER, B A BLXOEEEE,
FLERIR, T — TR, BRI AT DDA IAT T GOBIER R &L W 2B B L OHEIC L 54
G ELET,

NetApp DENEM N LIRAE LT Y 7 b U = 713, ISR SHAFFEREL LOREREONGR L0 £,

IOV T7 R U7X, NetApp il L- T TEMROFF] I TWET, NetApp IIHURMZREE, F 72145
PEF KO E B SR T 2 l A TEO R RIVRIEE &4, D ZHUTIRIE SN0 DRI RFE B ATV E
WA, NetApp id, RS EIIRBE S — R0 E, FHRRE, 7 — &KL, FlEEEL, ¥BYWE2 55, 2
DINIRESNZW, ZOY 7 by =7 OFAICK VAU T XCOEENEE, MEREE, MIENEE,
FealRE, BEIREE, LAREEOREICK LT, HROBAEDARMENEM I TV E LThH, E0ORAE
B, WRILE T2 E TR, OO, BT, NETA (REREIEZE S ThWEEEET) bbb

T, —HUORMEEZANVERE A,

NetApp i%, Z ZICRHEH SN TV D TR TORICH T 2 EH AR, 7572 <ATHHEFIZRA L E7 . NetApp
WX AW RN ERIL2AERNHILAERE, Z2ICRBINTWAEDOFEAICL VAL ELB LU
BIZX LT, NetApp IFHETZAWVERF A, ZORGOMHE 723 A L, NetApp OFFFFHE. FIEME, 7213
DI S FA B 2D L 13h 7 SNEE A,

IOZ=a T MCRH SN TSR, 1S EOKERF, €OMOEORFF, X OCHBT ORI LY
FRESNTVWDEENRHY £7,

AEICEGEND T —ZIFH RO B L £72139—E R (FAR 2.101 DEFIZHSL) ITERL, T—4 D
HiAHEIE NetApp, Inc.i2d 0 3, KEBHIAT —Zicxt L, FEMEHDOBIEB L0V 7 74 2 AT
T, BtREGE LT Lm0 IE L AREOHIRM S EHAEEZ A L, KT —F ORAEDRIL & 72 - 7R EBURF A
B L, Y OEMT LT LB ORRT =2 A TEET, AROSLAZHRE. NetApp, Inc.d>Efi
RO ZFEANIGL Z &l AT —F2MM, BR, 5, WET 5130, REELIIRRTLHZLIET
EEHA, BB D KEBFOT — & FHHEIZ OV TiE, DFARS 252.227-7015(b)E CTE 8 b L7 HEF)
DHBROHINET,

FRICBT D

NetApp. NetApp® = =, https://www.netapp.com/company/legal/trademarks/IZFEd# ST\ D~— 7 1,
NetApp, Inc.OFFIETY, ZOfORMHA L RMAIL, TREFTHT HFADOEIETHLLENH D £,

TR-4684-0223-JP

i NetApp


http://mysupport.netapp.com/matrix
http://www.netapp.com/jp/legal/netapptmlist.aspx

