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FC(Fibre Channel) AQIXIE 2M(ZH)6IH SAEJ AEZ|X|0f| M&stD 22 2 H|otst
T USLICEH A X[Q 22| QAEHO|AE AHESHH ARXIE 5%,'(20nmg)§.*l-ltr.
Al=kst7| ol
CHS AEHE 2olsAlR
* AQIX|o CHB BalXt X1Z B,
* AQIX|0f| HEE 2t SAE O|LIA[0f0|E ZE U 2} HES2] thal ZEO| WWPNYLICE Z4Hol HBA RE2|EIS

AMESHIAIL.

Of Zteoi| CHaH
Zf O|L|AlOf|0|H ZE= siEdt= 2= Bl ZEQF oH B2 Z0i| L0{0F LTt ALIK| =0l CHet XtMiet LiE2
29X SEEMel HEME HESHIAIL.
THA|
1. FC 29|X| 22| =20 231t T+ zoning 74 SMS MEfetL|Ct.

2. K I SAE O|L|A|0f|0|E] ZEE ZBSHD O[L|A|0f|0|E{et ST FC AL(X|0f &
E%P"H: *H == AHA-IoH__||:|.

MY
FI_F
H
rn
m
s
HH
[m
i

3. A9IK|0|M 2t FC = AE O|L|A[00|E| ZEO Ceh =Tt & W4

4. Qo2 XD OIS M2 T TS BB,

Zt s AE X E 9 WWPN(Worldwide Port Name)S & 4= /== FC HBA REZ[E|E
MX[EL|CE

LES HBA REE[EIS AFE3H0] 2| Notes(H|2) Eoi| & E H4FS HEY = USLICH "NetApp &= 2EH IHEEA
=" & HESHHAIR.
Of ZfHofl 3

HBA R E2[E|0f| CHet CHE XS HESHIAI2.
* 1222 HBA 328 #l= HBA REZ|EIE M3 ELICL 2AE 2F MK X CPUY| &= SHHE HT 2| HBATG
ZRiLICt FC HBA RE2[E|Q o= Ct32t Z2&LICt.
° Emulex HBAE Emulex OneCommand Manager
° QLogic HBA& QLogic QConverge Z&
* SAE HHAE Of|0|MEJI MX[El AR SAE /O ZEJ XSO E SEE £ Y &LICH
CHA|
1. HBA 32 A2 & ALO|EoM sliY RE2IEIE CHREERLICH

2. REE[E|S Ax|ect.
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[=] =
ArE3t{H HXA LUNS ZSisHOF giL(Ct. *1E-H.’£19§ LUNO Ht%‘ EE ’é';“éﬂ%* T+
OIAL_“:'.
AN H

* A2 7158 LA T S2QILICH A2 7tsP CIATE 22{H /dev/imapper Z2C0|A "Is" BHS MlTtLICT.

Of ZfHofl 3

GPT(GUID Partition Table) === MBR(Master Boot Record)2 AE3t0| C|AIE 7|2 CIAIZE X7|5tE
AELICE

HJ

extd Z2 MY A|ARIOZ LUNS ZECSfL|C 252

oo

& Z20f= o] THAIZF 2 RDHK| sl

A

1. 'sanlun lun show -p' B& S A&sto] D=l C|A3 2| SCSI IDE AMELC

SCSI ID= 358 E A|ZSH= 33Xt 16714 2AEYULICE AHSX} 2IStE{ Q1 0| 50| 2ot K| 0{IH(Device
Mapper)= SCSI ID7} Ot:l mpath2 C|A3E EABtL|C}
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# sanlun lun show -p

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

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

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1

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

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

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

TE| Mofl TF A A M 4BtLICE,

)

-
rr
0%

EH
=

rlo

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

M IOIE|MS OIRES ZECE MASHL|C}



# mkdir /mnt/extd

o. LIE|MS ORE

'c'>'|'|__||:|-_

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

SAENM AEE|K| HNAS SHoIBH T
SES AE%7| Ho|| =2 E0AM S E0| HIO|E|E A1 CHA| 12 5= A=X| S|t
Al&8E7] o
CHe AFES EHRIHIAIR

- I} A|AHOE HoNEl £7|stEl 2EYLICE
e

1. SAEO|A SfLt 0|40 IAS C|ATO| O2E XHOE ZARBILICH

2. IS 2 C|AZ| C}2 BCIE CHA| SARBILICE

3. "IFF" S AMelo] SAME THUS 2SI BmELICH
SEERE
=S IR 9 BC{S HA S,
FC 7442 7|28t
O] m|o|X[2] PDF% ddot0] QI Ot CHS T2 |2 A ES AFE0tH FC 2EE[X| 19
HEEJ7IEY = JAsUC Z2H|NE 2HE +Ast2{H o] =7t HREILIC
DBOIAE 7 A ZOIM E-Series 22217 Of20l0f Sl SAEE wof SUICL 8 Sl me doo
EA510 T delg H2HE MNOS BAIELIC) £Y BE0l= AEalxol chet 27t 27h LALIH e

CHet Z2 17H).

E0|
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SAE ZE QUM FC AKX =

L ct

0e=

SAE IE 10N FC AQX| Z 12

ofzflo] ZEZS2{(EH) ZE HZ

22K

ofzflo] ZEE2{(EHH)

(OIL|A[OfO]E{) ZE

o

HEEZ A, ZE 10]|A FC AQ|X]

12

HEEZ A, IE 20{|A FC AQ|X]

2=

ZHEZ8| B, ZE 10|M FC A%IX|

12

WWPNIL|C}

oy At &

dlo

WWPNQIL|Ct



L4 BA7| H of2flo] AEE2{(Et) ZE HZE WWPNJL|C}
8

ZHEE2] B, ZE 20{|M FC A9/
2=

SAS AH

Linux 7 40| X} E|=X| gelgfL|ct

CIEEQl RHE EHESHY| Qo 7= Al=lS Mo CHS NetApp 4= 284 IHEEA F(IMT)

= ArE5H0] TH| 40| X|AE[=X] =I5 AL

oA

1. 2 O|SELIC} "NetApp A= 224 fEEIA E

2. 220 M~ EUS St

3. HlfF: ZTZEZ [SAN TAE] HH0|M * E-Series SAN SAE * Hof| Y= * 71 * HES Z2IEHL|Ct,

4. AM = FHet 27| * E St
AM x=A ?XIQH MO| EA|EILICE o] MMoM= ME8E[= TEEZH 2 HA|, NetApp OS U SAE CHE
42 E2o|Het 242 FHo THE 7|ES ﬂ%"%* & UGLICH ol cis 20 JY= 7|FS MEoH CHS ofH =%t
T8 247t JHREI X| gfelgtL|ct Haot 3 =70 F™E 23 Xﬂxﬂ 'i DZEZS UOO|ELICE MEiSt
ol CHEk XtAlet LH82 REZ H|0|X| SHUEE S50 X[E= E 7] HO|X|0f| A HM| AT 4

U LILH.

DHCPE ALE5I0] IP A5 F LI

#e| A0l Mt AEE|X| 012]|0] 7He| S48 T4 5t2{™ DHCP(Dynamic Host Configuration
Protocol)E AF25I0] IP FAE X3 TLILC.

O =fe40i| CHH
P AE2|X] of2f|ofofl= 1702 AEEE(

4 tHe) £ 2719 AEER(01F)7t AR, 2 ZIEEZ 0= 2719 2EE|X]|
e ZEJL AUSLIC 2 22| ZEOE IP FA7F 2 ELT

Lt XA 2 F 1ol AEER{7L A= 22X BiE (01T 7d)S LtEHLILY.
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fa}
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Rl

&2
ro
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2 o|EUl AO|ES 22| AH|0|Mat 2t ZEZEE{(A S B)2| 22| ZE 10| FESIHAIL.

DHCP MH = 2t HEZ2{9| ZE 10| IP TAEZ TotstL|Ct

@ T HEED Z SHLI0|A 2| ZE 22 AISIX| OHA|Q. ZE 2= NetApp 7|& SHEtRE7}
AESHEE o[ JAELICE.

OIH 02 Z2AACI T SBILE AE2IX) sEo] REIS 2Tt 0 DHCPE 1P
() =22 sgeic ol ZHAE D P FA7t PHE wibx] S E L Hol 2
SalsrLt ol el ZITht 7 242 Tjshs 200l BALIC

AE2|X[ B{EO| 30 O|L{0fl DHCP &d IP FAE 7HNE + Bls 3%, t329l 71 IP FA71 ZFEL L

2 A, ZE 1: 169.254.128.101
2| B, ZE 1: 169.254.128.102
° MEUYl OtA3: 255.255.0.0
2.z ﬂ £ SIHM MAC T4 2lI0|ES ¥2 [}S WESN T a2|Xtol|A| 2 HEER{2| ZE 10 Cigt MAC

===
—_—=
- 7EE

HEZ Z2[X= 2 AEERO| IP FAE =QI5t7| ?I8H MAC F47F HREIL|LE HEtRXE Sof AE2[X]
A 2RO HESHAH IP FATF HREL| T,

Linux Unified Host UtilitiesE M X|st1 tAgtL|Ct

Linux Unified Host Utilities 2 AFE5tH HY2H EMut 2| ZEE H|ZETH NetApp
AEE[X|E 22|g = ASL|CH

=

1. & AFETLICH "NetApp A= 284M HEZIA =" MX|E Unified Host Utilities2| Ao M S StolghL|Ct,

>

|[¥El= 2 74 Lol Fofl 0| LI ELICE

2. 0l A Unified Host UtilitiesE CHRZ2ERL|CH "NetApp X[ 2"
EE = SANtricity SMdevices REZ|E|E AHE5I0] S8 SAE REE(E| =719t SY$ 7|5

@ —’F°”°* 4 AELICL SMdevices RE2|E[= SMutils T{7|X|2| YEHZ ZstE|0f Q&L|CE. SMUt”S
{7 |X[= SAEJ AEZ|X| HIGOM RAE 2 = JU=X| 2elste FELZE| ZSYLIC
SANtricity 2ZEQ0f AX|e YE = TEE|0f JASLICE.

SMcli€ SANtricity AE2|X| 2t2|Xt HX|(SANtricity 2T ES[0 HH 11.53 0|3})

SANTtricity 2 EQ0] 11.53 O[SIE At8%t= &%, 22| AH[0]40]| SANtricity 2E2|X]|
ZE| Xt AT EQHE X5t 00| E 22| = ?i%l—llif.

SANtricity AE2|X| #2|Xts 37t 22| ZY 2 2I$t CLI(Command Line Interface)2t 110 ZZ2E Eoff SAE 714
HHE AEZ|X| 0{2]|0] ZHEEZZE FA|SH= Host Context AgentS L eFgiL|Cl.
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SANTtricity 2 E 90 11.60 O| &2 AtEot= B2 LS HHAIE 23 2RIt e&LICt SANTtricity
@ HQt CLI(SMcli)= SANtricity OSO| ZEHE|0 YO SANtricity A|AH 22|XIE S CREES &

UELICE SANtricity A|AH! 22| XIS 6l SMclig CHR2 2 =6t WOl Cist XtASH LHE 2

SANTtricity A|AEl #2|X} 220 22O CLI(EHZE QIEH0|A) CIREE FES ATSHAL.

7))
>
<
o)
<
B>
|H
[m
L
2
(6) ]
w
=l
rA
T
r>|

SANTtricity Storage Manager S2I0|HEE A|AH!:
° RAM *: Java Runtime Engine& 2GB
o *[|lA3 Z7H*: 5GB
° * OS/OH7|EIX *: X[ El= 2F A HH 2 of7 | E Z2H-St= X|E2 S BZSHAIL "NetApp X[ &,
CHRZ = * Hoj|A CHR2ZE [E-Series SANtricity A E2|X| 2t2|XH H&F2Z 0]
o| Ztedof| chat
0| A0l M= Cl|0|Ef SAEN LinuxE AFR2E I Windows®t LinuxZt 25 25 22| AH|0|M Z21Z0|7| ufj 20
Windows % Linux OS 221E & 50f SANtricity AE2|X| Z2|XIE K|t WS MHEL|C}
oHA|

1. 0l A SANtricity 2T EQ|0] Z2|AE CHR2ZETILICH "NetApp X", CHRZE * B0|M CH2 2 E [E-Series
SANTtricity 2E2|X| 22|X}H] HF2Z 0| SgLICh.

2. SANftricity MX| T2 IS MaHstL|C}.

Windows gsA
SMIA*.exe EX| {7 |X|E F H S=5t{ X[ a. SMIA* BIN 2| Ii7|X|7t A= CIHEE| =
NES ) Ol SefLLt.

b. temp OH2E X|Fof| & oo gl= 3
'IATEMPDIR" -5 2Tt o:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mpUoj CHst Mall MHE Bo{st2H "chmod + x
SMIA * bin" HEHZ ASHptL|Ct

d. "/SMIA*BIN' BHO{E At HX| T2
NESElE S

3. HX| OFHALS AHESHO] 2t2| AE|0| M0l AZEQ0{E MX|FLICH
SANtricity A|AR ZH2|XH0f| AM|ASHT HX| OFHALS A ELICH

AEE|X| HIES 7 M5t2{™ SANtricity System ManagerO| Al AX| OFHAIS AI2E £
USLICE
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SANtricity A| A 22|Xt= ZF ZHE S0l LHEE 2 718 QIE{H|O| ALICH AFEX} QIE{H| O] A0f M| ASH{H
Bt AEE2{9] IP FAE 7t2|ZLICE EX] OFEALS AFESHH A|A”R ES AR 5= JASLICH

* oY 2| ate|.

* OIS EHalRX F oLtz ZEHEl SANtricity System Manager0l M| A S| 9| 2t2| AE|0|MQIL|Ct,

HalX x| HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AHIIF2| 14

Of ZhHofl CHaH

System ManagergE @71Lt E2IRME M=Z 0X|H OFHAZF XIS 2 CHA| A[ZE| D, CHZ & _ 71 0|&ke] Z=210]
XEE| |__| |:_|-
S/' -

£ 3 =8 250l X=X 5Lt

THA|
1. B2t X{0f| M 'https://<DomainNameOrlPAddress>" URLS &|2igtL|Ct

IPAddress= AEE|X| HHE ZHEEZ & StLtS| FAQIL|CY.

T X 22 0131|0|01|*1 SANtrlClty AAE ZE|XE XS SH 22X 2 B TEIET} LIEELICH Hgt

71gh AN A 2= 22| X, X7, 2ot 8 HLIEEO U] 7tX]| 22 JS —TLC!E, LICE OFXI2E M| JHS| HEofl=
EET 4 gl 0l0|9| 95T} YBLICH admin Seto| S E MW = admin X2 SYS AI2SI0] DS oSS

HEY %!QLI Ct. 4702 2Z At X & EHOF XtMIgt LHE 2 SANtricity System Manager AF2 Xt
QIEHO| AN MB &= 2212 E2US HESHIAIL.

2. pe|Rt 2w A Sl A 2l FEo| 2alXt 2ol CiEt System Manager 22 S QA OIS * A= MFY * 2
=1 |'c'>'H__| |:|.
= [=]

TdE &, S8 18, {32 = Y20 §l= 22 23 Ot AE A[ZFELIC

° *SIEYYO(AEER 3 E2t0|E) 2ol * — AE2|X| BBl HEER] 3 E2I0|E =5 2fQlgtL(Ct. 012|0]of

S v SAE O 29 NN ol — AE2|X| H{HO| HN|AL 4 QU SAE U S HF| RS Holgh|c
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2 W2 LK ol Chef HIElE B 7

0x

mw
Jl'l-l

- TEfRLCH 22 EE0|29 =2|X O FYLICt.
1Y — AEE[X| HIZ0| 2|7t 25HH System Manager?t Ats €&l g =AY = JEE gLt

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

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

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

C}5 22 ATEY0S AT}
A E2[X| B0l chet S= B2 E MSot7| 2ol tHE B2 2ZEH0E 8 5+ UFLICL
AlZrt| aou

A AR vt 7|X|S MX|eHof BtLCt.

* RHEL(Red Hat) @A E9| AL "rpm -q device-mapper-multipath"S A3st0d I{7|X|7F K| =0 JA =X
grolgfL|ct.
* SLES SAEQ| A2 'rpm-q multipath-tools’E A&5t0] THF | X| 7t A X|=[0] U=X| rQlgL|Cf.

23 HIME orxl EX|5HX| 42 22 2F MH SSYM M MSer tHHIE AHESHM AL,

O =te1oi| CHaH
=|H 3= ot SHE= ?5'—?— LS 22 2TEQ 07t AE2|X] BIE| LSt S5 Z2E MSEL

o L
ATEQ 0= AE2[X[0f Cist & 22|X HZE LIEI = B 7HY EXIE 2F AFoll MS e =
ATEQ0f= 7HY FHAIE .:.HIOIEOHZ HYLQH T2 MAS 22|t

Linux &X|0fl DM-MP(Device Mapper MultiPath) E2 AFE&L|Ct 7| 2% O Z DM-MP= RHEL % SLESOf| A
HIZ Mot ELICH S AENM DM-MP 74 QAE SM55IE{H L2 BHAE f3SHA 2.

A

1. multipath.conf It 0| OtE! MME|X| Q2 AL ‘#touch/etc/multipath.conf HES Ml TtL|CT.

—_—

2. multipath.conf Y S H|Y F1 7|2 CHE Z2 HE S ASELICH
3

CHEs 22 MH[AE A|ZFELICE
# systemctl start multipathd
4. uname -r FHS At H'Ed HHE S HMEFLICL

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

SAEN E2ES €YY W o] S AEELICH
5. £ gdotetlCt multipathd 28 Al HIE
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systemctl enable multipathd

6. /boot C|H E 2|0 A] "initramfs" O|O|X| EE= "initrd" O|O|X| & XHA A BtL|Ct.

dracut --force --add multipath

7. BEl 38 I MZ MM E /boot/initrams- * 0|0 X| EE= /boot/initrd- * O|0|X| 7} MEHE| A =X| EtQlstL|CL.

OlE &0, grub2| B '/boot/grub/menu.Ist’0| 11 grub22| A< '/boot/grub2/menu.cfg’ 4 LIC.
8. E MBYLICH'SAES 502 MHYLICH SAET HOlE|0] JEX] HEE Holst= 2210 =329
HAULICH 2t SAE R HFO| of|M =Fot HE HEE T8O = SH=X| 2QIStL|CE4EHA.

(D) x5 2o weiye s4d 3.9 0/58 Ayets SASO) jZE 25| tfsf HlgtgetELICt,

multipath.conf I} S MEEL|CH
multipath.conf ItY 2 multipath daemon, multipathd2| 7143 THAIL|C},

multipath.conf It 2 multipathdol| CHet 7|2 ®|S 1 HIO|S 2Lt MeL(C.
(D saNticity 2 HIH 8.30 0142] H2 NetApp2 HIBE 7|2 4H2 ALSE 28 A BLICH
letc/multipath.confE HZAY ERIt gi&L|CH

SAS SAE AlHX} 20 - Linux

SAS HEE—EQI B2 HBA REZ[EIS AH83H0 SAS FAE 2 CH3 HBABIOSE AHE35H0
HEe g 4¥s usL

O] ZXtE AlZfst7| Hofl HBA REE[E[0f Chiet THE X E S HESIAL.

* iR 22| HBA 352 Xl= HBA REE|E|E M3 ELICH SAE 2 HMA 2 CPUO 2} LSI-sas2flash(6G)
IE = sas3flash(12G) REEZIEIE AH2SIMAIL.
* SAE HEIAE O|FMEJ HX|El 2R SAE /O ZEJ XIS 2 SEE 4+ YSLICH
ThA|
1. HBA 3= 22| &l AIO|E0AM HBA RE2|E|IE CHREEJLICE
2. REZ|E|E X[t
3

- HBABIOSE AIE3t0] F1g0i| Zglet 2F S MEtL|Ct

o H2 EE FZSHUAIR "NetApp &= 2E HEEA =" 2 HISHAL.
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THE| M 5 I AJARIS Madgi Tt

[

Linux 2AE7F H

o
=] =
A238t2{™ Hx| oisjjof stL|Ct, MEHXRIOZ LUNOII nr% INES Eé!% MMSh 4~ QUELICE

=]
* A8 Jtstt ClA3 SEQLICH A8 7hstt CIATIE HE{H /devimapper Z2C0A "Is" BH S A& eL|C

Of ZhHofl CHaH

GPT(GUID Partition Table) === MBR(Master Boot Record)2 AE3t0| C|AIE 7|2 CIAIR X7|3te
UA&LIC
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# sanlun lun show -p
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Volume Name:
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UTM LUN: None
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LUN Size:
Product: E-Series
Host Device:
mpathr (360080e50004300ac000007575568851d)
Multipath Policy: round-robin 0
Multipath Provider: Native

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

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1
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EE
THS SO JHHLED 0 S4B ML,

o] Mg Mest Ctg TEo| HE FAE L)
IPv4| 2 LEYI AL 0pAS U AlO|E0|S
EBBILICE P62 ZL 22 JHs3t P FAet
2tRE 1P FA2 EBBLICH

SAES UEALS THORE T IHX| EAIS S0} BLICH



Of ZFHofl CH3H
=2/H 22T =& MU = 2%, 3llF iSCSI MH|A 273, iSCSI ZE| Ciet HER A 714, iSCSI €= Hield 44
S O|LIA[Of|O]E{=t EFZU 7H9] iSCSI MM B S S3ll =AE Z0i|M iSCSI HIEHZS ’8 gk,

EH—'?'—E°| R 22 HXY 2T E20f - iISCSI CNA/NICE O[L|A|OfO|HE ArET &= ASLICH £[4 =210[H,
Hellol 5 BIOSE CH2ZEdY 27t YISLILh S HESIYAIR "NetApp &2 2EH IHEEA E"2E 2F MYS
2t

£

1. Jetcliscsiliscsid.conf IFL0| A ' node.session.nr_sessions B4 20Ist0] E2|M ZZE 7|2 MM £
StolstL|Ct TRt AR 7|2 MM &5 StLte| MIMOZ HATHLILCY,

node.session.nr sessions = 1

2. Jetcliscsiliscsid.conf I} 2| node.session.timeo.replacement_timeout™ H4=5 7|2Zf2! 1200 X 2022
HZ LI}

—_od
node.session.timeo.replacement timeout = 20

3. MEidoz g AT £ QELICt node. startup = automatic S A&SH7| FO| /etc/iscsi/iscsid.confOi| A
A

o=
iscsiadm MEE 2 NMO| RX| == HHULICE

4. "iscsid" 3 "open-) iSCSI" AMH| A7} £E 8! 2H49LE|0] J=X| 2HQIetL|Ct

systemctl start iscsi
systemctl start iscsid
systemctl enable iscsi

HH H= H H*

systemctl enable iscsid

5. ZAE |QN O|L|A[0][O]E| O] &S 7FMELICt. O] O|L|A|0f|0]E| 0|2 ZAEE AEZ|X|0| 7 43t= Gl
A ELICEH

# cat /etc/iscsi/initiatorname.iscsi

6. iSCSI ZE| cist HEYIAE AHTLICt CH22 RHEL & SLESH| Cist X|&! of|IL|C}.

@ S22 HER 3 ZE Q0= iSCSI O|L|A|0f|0|E = H 2| 72l NIOAHE = VLANO| & 0| A9
NICE ArEdlioF gtL|Ct.

a. ifconfig -a BHZ AF26I0{ iSCSI ZE 0|&2 &QlgL|Ct.
b. iSCSI O|L|A[Of|O|Ef ZEQ| |P FAE METLICL O[L|A|O|O|E] ZE = iSCSI EFZ ZEQL STt AMEUl0)|

UAO{0F LT,

* Red Hat Enterprise Linux 7 % 8(RHEL 7 %! RHEL 8) *
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Ol &l IpY S PHSLICH /ete/sysconfig/network-scripts/ifcfg-<NIC port> LIS LHES
EXSHAUA L.

TYPE=Ethernet

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

MTU=

IPv6ot 2H2SH MEHH =Tt Atet:

——— "1

IPV6INIT=yes

IPV6_AUTOCONF=no
IPV6ADDR=fdxx::192:168:xxxX:xxxXx/32
IPV6_DEFROUTE=yeS
IPV6_FAILURE_FATAL=HO
IPV6_ADDR GEN MODE=euié64

= Red Hat Enterprise Linux 9(RHEL 9) *

£ MEELICt nmtui E7E AHESI HES 4SS n HERLICH =77t S HHALICH <NIC
port>.nmconnection It L /etc/NetworkManager/system-connections/.

* SUSE Linux Enterprise Server 12 3! 15(SLES 12 % SLES 15) *
Ol M| MU 2 PHELICE /etc/sysconfig/network/ifcfg-<NIC port> CHS LHEE EZTSHUAL.
IPADDR='"192.168.xxx.xxx/24"

BOOTPROTO="static'
STARTMODE="auto'

+ |PveO]| CHSt =71 ZM:



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

(D =iscsiolLINololE EES| F48 gHeof LIk

a. HIEQIZ MH[AES CHA] AIZFRILICE

# systemctl restart network

b. Linux MH7}iSCSI LA ZE Q| ping_all S et 4 U=X| &QlghL|Ct.

7. 5 IHX| W B SIS AF2SH0] O[L| A|0f|0|E{2t EFZU ALO|2] iSCSI Al

a. (Mel AR ifacesE AHESHH= E<2 iSCSI iface HIQIY 27HE M M6

# iscsiadm -m iface -I iface0 -o new
# iscsiadm -m iface -I iface0 -o update -n
<NIC portl>

# iscsiadm -m iface -I ifacel -o new
# iscsiadm -m iface -I ifacel -o update -n
<NIC port2>

ME MHEBILICHE 47H).

=od

5t iSCSI B M0 AS &Lt

iface.net ifacename -v

iface.net ifacename -v

@ OIE{H|0| A S LIHSI2{H iscsiadm -m iface= AHEtLICH.

b. iSCSI ti&t2 HAMBfL|Ch CHg EHAIE I I3 AIE0 IQN(Z A0t S2EhS MERLIC

= HHH 1(ifaces AF2) *

# iscsiadm -m discovery -t sendtargets -p

<target ip address>:<target tcp listening port> -I ifacel

# iscsiadm -m discovery -t sendtargets
ifacel

2 2(ifaces §12) *

-p 192.168.0.1:3260 -I

# iscsiadm -m discovery -t sendtargets -p

<target ip address>:<target tcp listening port>

# iscsiadm -m discovery -t sendtargets

-p 192.168.0.1:3260
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O aneos2sU

ign.1992-01.com.netapp:2365.60080e50001b£f1600000000531d7be3

C. iSCSI O|L|A|0f|O|E{2t iSCSI E}2 Zto| H&2 MM TtL|Ct.
* b 1{(ifaces AMR) *

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

<target ip address>:<target tcp listening port> -I iface(0 -1
# iscsiadm -m node -T ign.1992-

0l.com.netapp:2365.60080e50001b£f1600000000531d7be3 -p
192.168.0.1:3260 -I iface0 -1

= HHH 2(ifaces S) *

# iscsiadm -m node -L all
a. SAEQN M™E SCSI MMES LtEetL|Ct.

# iscsiadm -m session

IPHESR3 HAS golgfL|ct
ping HHAEE

HESZ HAS el

THA|

1. SAEOM & 20| Mot AU =X| 0of 20| w2t CHS

=

° HE mf|Yo| E-stE| o

(]

x| o8 g BY

s

ping -I <hostIP\> <targetIP\>

HME Tg|o] 2M3tEl AL HO|2E 37|7t 8,972HI0|EQI ping HES AAHEILICE IP B ICMP 28t
8|C{= 28HI0|EZ, HO|Z=0]| 3:7}t=|™ 9,000HI0|EQIL|CE s AQ|X|= T3] 27| H{ES MFEHLICE. d
AQX|= ClHO M2 MHBILICE o[2{8 FME ALESHH 9,000HI0|EQ| ME m2||l2 iSCSI
O|L|AIOlO|E{Qt E}Zl ZH0]| MM O =2 ME&S o+~ Q&L|CE
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ping -I <hostIP\> -s 8972 -d <targetIP\>

O| od|oil M iSCSI CHAY IP TA = 192.0.2.8 QILICE

#ping -I 192.0.2.100 -s 8972 -d 192.0.2.8
Pinging 192.0.2.8 with 8972 bytes of data:

Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Ping statistics for 192.0.2.8:
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:
Minimum = 2ms, Maximum = 2ms, Average = 2ms
2. 2t SAEO| O|L|A|O|O]E{ FA(ISCSIO AFRE|= SAE 0|4l ZEQ| P FA)0AM ZH HEER{9] iSCSI ZER
'ping' BHS HALLICL M0 A= 2 SAE MHO|M 0] ZHUS st D R0 W2t 1P FAS HARL|C
(D HHO| Aot ZR(0ll: THZI0] Z=2tStE|0{0F 3HX| 2t DF TS Hheteh) SAE MH, AEZ|X|
HEED I AQX| ZEQ| o[l QIE{H[O[ A0 CHEt MTU 2 7|(HE =3 X|))E =eletL|Ct.
OHE|E S IHY AJARIS et Ct
Linux SAEJF HS LUNS ZAAE ol A LUNO|| IHE|MO|LF I A|AHIO| @QIOE 2 LUNS
ArE3ta{H A LUNS ZOH6Hof gfL|C MEHM O = L UNO| IjY A|ARIS Mg
A& LICE
A|ZSE7| Hof|
CHE AFE S 2RIt AR
* SAEOM HME LUNRILICH
* AL 7ttt ClAS SEQLICE A8 7hstt AT E E2{™ /dev/imapper Z2C{0M "is" HE S AlliSL|Ct
O Zh1ofl CHaH
GPT(GUID Partition Table) === MBR(Master Boot Record)2 AE3t0| C|AIE 7|2 CIAT R X7|3tE
UA&ELICE
extd 22 MY A|AROZ | UNS EUEIL|CH 22 88 TE 0= O] tHA|I7} oK f&LCt
CHA|
1. 'sanlun lun show -p' B S A5t DL El C|A3 9| SCSI IDE AMEL|CE,
SCSI ID& 358 E A|&SH= 33Xt 16714 ZAIEULICH ALKt 2IStE Q1 0| 50| 2%t X[ 0{IH(Device

Mapper)= SCSI ID7} Ot! mpathZ C|A3IE ENgiL|C}
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# sanlun lun show -p

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

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

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1

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

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

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

TE| Mofl TF A A M 4BtLICE,

)

-
rr
0%

EH
=

rlo

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

M IOIE|MS OIRES ZECE MASHL|C}



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

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

Eof|M AE2|X] HMAES SHQIBfLICt

=

sA
SES ALE5HY| T 2 AEMM =0 HIO|EE 210 CHA| 815 4= A=X] &HRlRtL|CE

7| ol
S SRISHIAIL.

o

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

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

xlg opl 3
2ARSH TR W EC{E RIAFLICH

iSCSI 7S 7=t

O H[O]X|9] PDFE d-dot0q Qlaliet CtZ Chg FIAES AHEdtH iSCSI 2E2|X| +19
HES 7|5 &+ ASLICHL Z2H[XNE 2US AT 0| Y271 2 RELIC.

Am 7Y

r

HE 72 2719] O[LIA[Of|O[E ZZEL} 171 0| &S| VLANO| A= 47HS| EfZ ZE=Z G EL|Ct
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=
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HejLlct

ol

KO0
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<l
1of

L4 BA7| H

KA, NetApp OS U SAE CHE

Mol
MEHS

1

Al

=
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= o

0
7|E

=
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b A0 EAIELIC.

E[E=X]
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o
—

|

tojHer 22 #429f Lt

L|C} "NetApp

I.

(<)
=

Z=d

==

o=
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1. 20|35

Linux #40]| X]

|

ojn
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o gdof oisl €1 A= 7
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6. TWas ZL T70| FHE 2 HA Y TRESS ALo|EHLC

MEdSh 2-ofl TS XEMIEE LIE 2 RER HO|X| St EE S2I5t0] X|@E[= 74 27| HO|X|0f| M M| AT £

DHCPE AI26t0] IP TAE FAMEHLCE
22| AH[0|Mat AEE|X| 02]|0] Zte| S4lE F45t2{™ DHCP(Dynamic Host Configuration
Protocol)E A25I0] IP FAE XS EfLICE.

CHS AtES SIS, * AER|X| 22| ZESL St A EUlo) HX| 3! 74 E DHCP MHYLICE

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

CHE XIE2 & 712l HEER{7t = AEZ|X| H{E(0|F +14)S LIEHRLICY.
THA|
1. Otz AZHGIX| 942 Z O|{Ul 0|22 22| AH|0| M3t 2t HESZ{(A U B)Q| 22| ZE 10] HESHUAIL.

DHCP M= 2t AEE2{Q| ZE 10] IP FAE SELICL

() THEER B siuols Bel 2E 28 AR OIS, ZE 25 Newpp 71 HEA
AL B2 oflobE|of QLI

|7t CEAl S AL 2EE2| X BE Q| S 2Lt ™ DHCP= IP
LICE O] Z2MAE= 0 IP F27H G E W7HK] > ELICH A 0|=22
HES 2t A= A S mlstk= Ao E&LCH

() Fasomizc

JEFEMECEE
et
Ha[37Lt bl

St

AEE|X| HIEO| 30 O|LH0| DHCP €2 IP =& 2, CI29 7|2 IP FA7t MHEIL|C

i

tHE 5Bl B

T

o HEZP A ZE 1:169.254.128.101
o Z{EZ2| B, ZE 1: 169.254.128.102
o MEul OfA3: 255.255.0.0

HEE2] SIHM MAC F4 20|23 2 LS WEX I 22|Xtol|lA| 2t ZIEZ2{2] ZE 10] st MAC

25 HSHLIC

M3

HESRZ 2t2|Xh= 2 ZEES9] IP FAE 2QI517| 28 MAC A7 ERELICH HetRME S AEZ|X|
A AR HESHAH |P FATF EHRSL|CH

SAE ZE GUIDS Eolotn AR MES x|™et|ct

-

InfiniBand-diags IH7 | X| 0|
HZ0| EEHE 0] YUSL

Ct.
HH 2 EHofli= HCAO| IZH s

Z} InfiniBand(IB) ZZE 2| GUID(Globally Unique ID)E EA[SH=
otel If7|X|E Sl K| &= OFED/RDMAS| CHEE9| Linux
£ HA|St= H&Ho| ZEHEl InfiniBand-DIAG I 7| X| = E&HE|0f
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1. 8 MX|ZLICt infiniband-diags 2% MM I{7|X| 22| BEES A0 IH7|X|E THSLICE
2. 'ibstat BHO{E HEsI0] TE HHE DI}
ol O|L|A|0f|O]E{S] GUIDE 7|2tLICHISER over InfiniBand ¥ 3 AIE.

w

4. HBA RE2[E|0| M MESt B2 MESIL|CY.
ol et MAEe 4F0[ o M2 2oj| LIZELIC "NetApp = 2EE IIEHA &

P EPEIX = *%Iill—f 2 AE9| 20N 2d SO[0{0F RLICE = AE J0fAf A5}

rir

MEU 2t2|XHE 2A817| Mol| InfiniBand-diags IH7| XIS A |30 £ E8l GUID(Globally Unique
() D)2 2oforELICt ipstat —p BY. 2 AEBINR SAE BE GUIDE 0132 A% 4g
X|HetL|Ct InfiniBand-diags TH7|X| 2 M X[st= 20| CHEE XEM|SH LHE2 & HESHUAIL.

EHA|
1. Medl #H2|XtE Al 2 E SAEN OpenSM If7|X|E A X|gtL|Ct.

SH
2. ibstat -p EHS A0 HBA ZEQ| GUIDO % GUID12 At&LICt o€ EH Ch3 ot Z&LICt.

# ibstat -p

0x248a070300280a80
0x248a070300a80a81
3. REl T2 HAS UL Z oHH M= AEUl 22X} ATZEES WYL

# vim /usr/sbin/subnet-manager.sh
4. Ot 2 FIHELICE 2B A0 A2 Z2f2 = CHM[RILICE cuipo Y cuipl. 8 po %P1 OIA A ELl 22|}
M =2 A8ELICh 12 71 %1 15 71 =&LICL

#!/bin/bash

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

U CHMIE ALESt= FE9 of:

42


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

#!/bin/bash

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

5. 0|F0] ol A|AR! MH|A Rl IS MAEL|CH subnet-manager.service.

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

[Unit]

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

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

[Install]
WantedBy=multi-user.target

7. NABIO| A MHIAZ LELICE

# systemctl daemon-reload

8. E gM3tst ARELICH subnet-manager AJH|A,

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

Linux Unified Host UtilitiesS A X|st1 AgL|Ct

Linux Unified Host Utilities E2 A2
AEZ|X|E Z2[ed & &L LY.

_O,_F
rg
é
FO
o
oz
12
=
MO
']
Al
oM
HU
i
E
r.°i
ya
@
>
©
©

|

1. £ AFEEILICEH "NetApp &= 224M HEEIA =" HX|F Unified Host Utilities2| ME 3 M S =HQIgtL|CL,

>

|REl= 2h 7 Wil Eofl H7To| LIE LTt

2. 0l M Unified Host UtilitiesS CH2 2 ERLICH "NetApp X2
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L= SANtricity SMdevices REE|E|E AIE5I0] E8 SAE REIZIE| =7t 5 7|52

@ list 2 AUELICH SMdevices REZ|E[= SMutils IH7| X2 YEZ TSHE|0] JAEL|CEH SMutils
17| K= SAET AEE|X| HIEM RAE 2 5 J=X| &Qlst= RE2(IE| ZSLICH
SANtricity AL E|0 HX[Q] YE=E EBE|0] JSL|CH

SMcli€ SANtricity A E2|X| 22| X} MX|(SANtricity 2T E%)|0 HHH 11.53 0[3})

SANtricity 2L ES0] 11.53 O[SIE AtEdt= B, 22| AH[0[40]| SANtricity 2E2|X]
22Xt AT EQE HXISHH 02|0|E 2t2|e = USL|CL.

SANtricity 2 E2|X| Zt2|Xt= 7t 22| 2P S 23t CLI(Command Line Interface)?t I/10 ZZE S SAE 74
HEE AEZ|X| 0fg]|0]| HEEZHZ FA|SH= Host Context AgentS &t efL|Ct,

SANtricity 2 E||0{ 11.60 O| &2 AtESt= B2 L3 HHAHIE 3 HRTt gl&LICH SANtricity
@ HOoF CLI(SMcli)= SANTtricity OSOl| ZetE|0f QL2 SANtricity A|AR 22|XHE Sl CHREEY &

USLICE SANtricity A|AH 22[X}E S8l SMcliE CHRE2EsHs W of| cish XHM|sH LHE2

SANtricity A|AE! 22X} 2210l =L CLI(BEE QIEM0|A) CHREE 52 XA L.

SANItricity Storage Manager 22I0|HE& A|AH!:
° RAM *: Java Runtime Engine& 2GB

o * [|A3 Z7Zt*: 5GB

° * OS/OPZ|EIN *: X|{El= 2 HA HHE & O |EINE AHSH= XH2 S HESHYAIR "NetApp A[&".
CHREZ = * HOj|A CHR2ZE [E-Series SANtricity AE2|X| 22|XH 0|2 0| S&LICH.

o] Ztedof| chat

0| X0l M= H[0|Ef SAEO LinuxE A2 E f Windows®2t LinuxZt 25 2 & 22| AH|0|M Z21Z0|7| mf20|
Windows %! Linux OS 221E 2 50| SANtricity AE2|X| ZI2|XIE MX|St= WHHS MHBHL|CL,

CHA|

1. 0l A SANtricity AT EQ[0] Z2|AE CHREETLICH "NetApp A|2". CHREE * B0i|AM CHREE [E-Series
SANtricity AE2|X| 2|XH HF2 0| SELICE.

2. SANtricity x| T2 12 AMSHsHL|Ct,
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Windows gsA

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

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

—_

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

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

d. '/SMIA *.BIN'
A|ZFSICE
3. MX| OFHAIE ALE38H] 22| AHO|M| AT ERHE MX|BtLCt.
SANTtricity A|A&! 22| Xtof] BMHASHD HX| OFHALS AFREILICH

AEE2|X| HHE S FASI2{™ SANTtricity System ManagerO| A AX| OPHALE AtE2E £
oIA|__||:_|-

SANtricity A| A 22|Xt= ZF ZIE S0l LHEE 2 718 QIE{H| O] A LICH AFEX} QIE{H| O] A0f M| ASHAH
HetXo|M AEESQ IP FAE 7t2|ZLICH AX| OFHALS AFSSHH A[AHR TES AR = ASLICH

* oY 2| 2=,

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

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

Of ZFHofl 3

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

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

CHA|
1. 52t X{0f| M 'https://<DomainNameOrIPAddress>" URLS 2|2igtL|Ct

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

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

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

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

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

° *SIERO(AEER 5 EEt0|E) 2ol * — AE2[X[ BiEL

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

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

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

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

CHs 22 ADEQ|0{E FHSL|Ct
AEC|X| B0l tiet S5 E2E MS5H| 2ol s 22 2 ZES0E 8 & ASLICHL

AlZFsE7| o
AA=of 2Rt Ii7|X|E 2 XsHof LT,

* RHEL(Red Hat) ZAE9| AL "rpm -q device-mapper-multipath"S A3st0d I{7|X|7F K| =0 JA =X
grolgfL|Ct.

* SLES TAEQ| E2 'rppm-q multipath-tools'E A&t 7| X|7F A X|=|0] A=X| ZHelgtL|Ct.

2 MIHME ofxl EX|5HX| 42 22 2F MH SS UMM MSek IHHISE AHESHMAIL.

A

O =fe1oi| CHaH
o™ Z2 F oLt SHE= ZR LS 22 2ZE 07t AR X| BB Ciet S5 22 MSYLILE OE =2
ATEQ 0= AEE[X[0f it &d S2|X FZE LIEH= © JHy XIS 2F N0l MiSeLct Lot s 32

ATEQ0f= 7HY FKAIE YUHO|ESHE WYL T2 MAS 2H2|FfLICt.
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Linux X0l DM-MP(Device Mapper MultiPath) £ AL O=Z DM-MP= RHEL % SLESO|A
H|ZAMSHEILICH S AEWAM DM-MP 718 R4S &Mststa{™ S Bﬁl% THSHIA2.

EHA|
1. multipath.conf It 0| OtE! MME|X| Q42 AL ‘#touch/etc/multipath.conf HES Ml TL|CE.
- multipath.conf ItY S H|Q 10 7|2 L& &2

2 2 MFS A 8Lt
3. OtE 42 MH|IAE AlZFEfL|Ct.
# systemctl start multipathd

4. uname -r HHS Mt HYE HES HEEILICE

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

systemctl enable multipathd
6. /boot C|HE 2|0l A] "initramfs" O|O|X| E£= "initrd" O|O|X|& XA -&fL|Ct.

dracut --force --add multipath

4
om
-1
>~
H
=2
>
>~
s sl
HU
0)—
N
=
(o
o
(@]
<
=]
=
Q
3
@
*
=)
o
Ral
lq
!
o3
o
o
=
=]
=
&
*
=)
o
pal
N
g
jul
)
Ir
Ral
Jtot
ro
ot
I~
i)

B SAES £E0E MMELICH SAET FHolEof YK LS Holsts 2afol £l
MRQLICE 2t SAE Q¥ MHO| oA £TT 7 FEE J|UOR SHoX| BOISHLITH4EH.

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

multipath.conf I} S MASHL|Ct

multipath.conf It 2 multipath daemon, multipathd2| IrA LT
multipath.conf I 2 multipathdol| CHt 7|2 M3 1o HIO|S 2Lt MEL(C
() sANicity 2 HI% 8.30 0|49 Z2 NetApp2 HIZE 7|2 HHS A8 22 AFELIC
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HEHI HZS F&HCt

FMH M InfiniBand Z2EEZE £3HISERS AI28t= 2R 0] MIMO| thAE L3l s10]
HESI HES AMetL|Ct.
HA|

1. System ManagerOll | A& [A|AE! > |nfiniband ZEE E8}| iISER 74| HI52 O|SELICE XISt LIRS
System Manager 220! TS XY A L.

iSCSI MME MMst= O AFEE SAE ZEQL S MEUI0| AER|X| iSCSI FAE HIX|BILICEH FAE E
KXSHAAQ ISER YIAE.

2. IQNZ 7|EgLCt.

O| = TS that AME XS] o= 2T MHOM ISER MME WM m Y 4~ JUELICH o O] HEE
ol

2B C}HISER THAIE

AEE|X| HE SAEQ St HERZE 7
MO InfiniBand Z2E2S S8 SERS AFB3HE 29 0] MMo| LIS 2HBHAA|Q.

InfiniBand OFED E2I0|HH AEH2 FSAUst LE|A iISER 5! SRPE SA|0f| Mg &~ JOOE T} StEL|0{7}
ZR5HX| gtE Lt

* NetAppOil M AIAEI0| OFEDS MAISHE S AREILICH RAISH LIBS 2 AZSHIAIR "NetApp A5 224
HE2A ",

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

° Red Hat Enterprise Linux 7, 8 %! 9(RHEL 7, RHEL 8 5! RHEL 9) *
systemctl start iscsi

systemctl start iscsid
systemctl enable iscsi

HH HH= H H*

systemctl enable iscsid

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

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

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

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

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

systemctl restart network

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

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

node.startup = automatic
replacement timeout = 20

5. iSCSI MM 714 “d4:

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

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

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

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

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

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

C. Etz10i| gt iSCSI MM S el ct.

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

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

U 2+ S AFSHLICL

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

S

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

MAMEL|C}

ocood

P A

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

E

% |'
Hlﬁ
02

rotmjo T

o
HAES A4S

CHAIHLICE,

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

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

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

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

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

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

-1 -0 new

6. iSCSI MlMof| 2algtL|Ct,
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# Controller A Port 1

iscsiadm -m node --target
=1

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

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

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

<Target

<Target

<Target

<Target

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

<Target

<Target

<Target

<Target

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

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

YLIC

iface-1b0

iface-1b0

iface-ibl

iface-ibl

iface-1b0

iface-1b0

iface-ibl

iface-ibl

<Target

<Target

<Target

<Target

<Target

<Target

<Target

<Target

Port

Port

Port

Port

Port

Port

Port

Port

Z Lol AFE LT

E ‘?_Eﬂﬂlol* iface 8 AHE5}0

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

IP\>

IP\>

IP\>

IP\>

IP\>

IP\>
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7. iISER/iSCSI MM Z =tQlgtL|Ct.

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

b. AEZ|X|0|A iSCSI MM AEHE 2HQITIL|Ct SANtricity A|AE! 2t2|XHo| A * AE2|X| 0{2|0] * > * {SER * >
*HI|/BE MM * 2 0|SgLICY.

OFED/RDMA MH|AZ} A[EE|™H SER H'E 2= iSCSI AlH

| A7t A m 7[2Mo= ZEEL|C ISER HE
MY E 2t25l2{H ISER ZE2 EE6l{0F Bt 9_1xH 0| XS 43

H 5
osfalﬁ SAEZE HEEIS|OF SH|C}
OIE|M Sl IHQ A|AEIS AHMBH|C}
Linux ZAEJF XS LUNS ZME mf A LUNO|| IHE[MO|Lt IHY A[AERIO| GIOHZE LUNS

=
ALE5te{H HA| LUNS ZESHolof gfL|Ct MEIM O = | UNOf| It A[ARS HEE

co=2 T
UASLICE.

C

* A8 Jtstt LA SEQLICH A8 7hstt CIATE HE{H /devimapper Z2CE0HAM "Is" BHE & eL|CL

Of Ztioi| chat

GPT(GUID Partition Table) === MBR(Master Boot Record)2 AF23t0{ CIA3E 7|2 C|AIZ x7|3}
UAELICH.

o

A
T

extd Z2 It A|AROZ LUNS ZoeiL|CE 28 S8 T2 IM0l|= 0] BHAI7F 2RSHX| f&LICt.

|

1. 'sanlun lun show -p' &S AHSI0] DL El C|AT | SCSI IDE ZASL|CE,

SCSI ID& 35 E A|&SH= 33Xt 16714 ZAIEULICH ALK} 2IStE Q1 0| 50| 2 etE|H &X| 0{IH(Device
Mapper)= SCSI ID7t Otel mpathZ CIASE E8tLCE
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52

# sanlun lun show -p

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

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

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1

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

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

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

TE| Mofl TF A A M 4BtLICE,

)

-
rr
0%

EH
=

rlo

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

M IOIE|MS OIRES ZECE MASHL|C}



# mkdir /mnt/ext4
5. ME|NME ORRESL|CEL
# mount /dev/mapper/360080e5000321bb8000092b1535f887al /mnt/ext4

Eof|M AE2|X] HMAES SHQIBfLICt

A
SES ALE5HY| T 2 AEMM =0 HIO|EE 210 CHA| 815 4= A=X] &HRlRtL|CE

1. TAEO|M St O| 49 IS C|AT Q| OFR2E XM= JAFSLICE
2. mUS @2 C|AZ 9| CHE B Z CHA| SARLICEH
3

IFFY B2 Aol 2AE TS =T D BLiC

oco=

a2 Ol
= ARt OfY O BCiS RAELIC

IB 182 Edll iSERS 7|=8tLC}

O] H[O]X|9] PDFE d-dot1 Qlaliet Lt LIS Chg F3AIES AHE0H Infiniband 2E2|X|

|
74 20| iSERS 7|=E += ASLICH Z2H|XNY HHS Aot H 0| =27t HREfL|CEH

SAE AMHRLICH

() LEEHOIOlLlAololE IONE el B0l BB AxeIT] 6 sasol ohet HEHAE
FELC
2t SAE0|A O|LIAJO]0|E| QNS 0} 2ASFEILICH AZEL0] O|LIA|00|E{S] S AHEOR IQNS

Jetcliscsifinitiatorname.iscsi TFL | QL &LICE.

t

5d HA7| H=z AEZE QA AT EQ|0] O|L|A|0f|O|E] IQNQIL|C}
1

SAE(O[LIA[KO]E]) 1

2
L
£Q
dlo

2
ol
g0
gl
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TGt

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

S I o

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

(o2}

ofzf|lo] HEE2{(EHH)

HEHD 7Y

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

0

HIESIS BHRIXP} S HEE MBS 4 ASLICH 0] HiEE 204 AGELICH AE2(%| 92 SAS0 izt
HEXZS THLICE
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CIEEQl RS EHESHY| Qo 7= Al=lS Mo CHS NetApp 4= 28 IHEEA E(IMT)
= AHB5H0 A F-0| X HE=X]| ISt A|2
cHA

1. 2 O| SYLIC "NetApp &= 284 IHEZA E"

2. £ M ~EUS St

3. M Z2EZ [SAN SAE] HHN| A * E-Series SAN SAE * Fof| U= * =71 * HES S2IgLICt

4. M = ANzt 27| E SIFLICH

MEel= T2E 20 2F H|H|, NetApp 0S U SAE L5
A
=

Mefet Ot ofi =8 74 2471 MG/ Helstc
Metsh 0l Cet XtAlSt LIRS QB2 Ho|X| SHIES S2istol XAl 74 27| Ho|X|o| M AN AL &
ol

DHCPE AIE5H0] IP FAE FMELICH
e AH[o|Mat AEE|X| 02)|0] Zte| E41E 7452 ™ DHCP(Dynamic Host Configuration
Protocol)E AF25t0 IP FAE HSEL|Ct.
|
Argtg selsh A 2.

+ AEE|X| B EES SUSH HEU0] K| Y PHE DHCP AHRILICE

Of =0i| CHaH
2} 2E2[X] 2[00l = 17He] AEES(THEY) = 2712 ZIEER{(01F5)7t ALH, 2 EER{0fl= 2712 AE2|X]
| ZEJF JASLICE 2 HE| ZEO|= IP FA7F S E LI
Ch2 XIH2 F 719l ZIEEE 7t = 2E2|X| HiE(01F 7d)3 LIEFLCE,

1. Otz HZHGIX| 42 ZR O|{Ul 0|22 2t2| AH|0|Mut 2t HESZ{(A X B)Q| 22| ZE 10] HESHUAIL.
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DHCP M= 2t ZIEE2(S| ZE 10f| IP FAE LEELICH

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

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

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

i

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

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

2| 2
FA %HI%Q |Ct.

HESA H2|Xte 2 HEE2{0| IP FAES &ols7| {8 MAC FA7} UR3LCH BaI2NE S8 AE2(X|
AAEIY HAESH{H P A7 ZRSHL|C}.

SAE ZE GUIDE 2Helstn AT HHS XMLt

InfiniBand-diags IH7 | X|of|
HHO| |0 YSLILCE.
HY I IHof| = HCAO]| CHSH A
UELILCE,

= Zt InfiniBand(IB) ZE2| GUID(Globally Unique ID)E EA|St=
T5t=l i 7| K| E S8l X| ¥ El= OFED/RDMAS| CHEE9| Linux
HE FEASH= H20| TEE |nfiniBand-DIAG If7|X| & E&HE|0f

ChA|
1. £ MX|ELIC} infiniband-diags 9% MA|Q| {7 |X| 22| HHS AFRSIH 17| X|S THSL|CE
'ibstat' BHOE HAHstH TE FHE EHBIC}
Of| O|L|A[OlO]E{S] GUIDE 7|SELICH SRP HIAE.
HBA SE2|E|0f|M ATt XS MEBIL|CE

[ B =

> w0 D

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

BUll Z2[Xts 290Kt 2 AEQ| 2HF|M 2 SO0|0{0F HLILE S AE Hof| M Hd st
< CtE Extof| et SF LI

rr

MEYl 2t2|XHE FdsH7| Mol InfiniBand-diags IN7|XIE A X|5t0] £ S8 GUID(Globally Unique
@ |D) o-|o|: o|'[__||:|- ibstat -p & D:IE=I =2 xr_7|c_0|.AlA|9 SAE ILE GUIDE 21915 |-—| -‘.l_lxr MI-IO
X|H L[ C} InfiniBand-diags IIH9|?(|E “Xl t= 2ol CHet XhMlet LHE2 E EESHAIR.

st
.

Xt
=

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

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

# ibstat -p

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

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

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

#!/bin/bash

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

L HHE Arg3ts 39 o

#!/bin/bash

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

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

—

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

[Service]
Type=forking

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

[Install]
WantedBy=multi-user.target

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

# systemctl daemon-reload

(0]
i
MLtk

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

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

Linux Host UtilitiesS A X|st1 2AstL|C}

Linux Unified Host Utilities TH7 | X|0f| = T 2 MMt E2|X HZE H|Z50{ NetApp
AEZ|X|E #E|5h= 0| ZeE|0] ASL|CH

A

1. B ASELICH NetApp &5 224 BEEIA =" AX|E Unified Host Utilities2| ME$H M S atolgtL|Ct,
X El= 2 4 Lol Fof| ol LI EL|C

2. 0f| M Unified Host UtilitiesZ CH2 2E$L|Ct "NetApp X|€1".

EE = SANTtricity SMdevices R E2|EIE A5 S8 SAE REZ|E| =71 SYst 7|s

@ 4‘—°”°* 2 A&LICt. SMdevices SEZ|E|= SMutils HH9|X|9_| °“='§ TS| Ql&LC}. SMutlls
If7|X|= SAETL AER[X| IO RAS & = A=K &elst= FE2E| ZSYLICH
SANTtricity 2T E Q0] HX[o] UEZ ZotE|0] JLELICH

SMcli€ SANtricity A E2|X| 22| Xt M X|(SANtricity 2T E 9|0 HHT 11.53 0|d})

SANtricity 2 E9[0] 11.53 O[SIE ALEdt= B, 22| AH[0]40]| SANtricity AE2|X]
22Xt AZEQHE AXI5HH 00| & 2t2|e = JASLICL.

SANtricity AE2|X| &t2[XH= =7t 2] ZH S 2|2t CLI(Command Line Interface)2t /10 Z2E & =AE 4
HEHE AEZ|X| 0f2]|0] ZHEEZ E FA|SH= Host Context AgentE I etetL(C}.
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SANTtricity 2 E 90 11.60 O| &2 AtEot= B2 LS HHAIE 23 2RIt e&LICt SANTtricity
@ HQt CLI(SMcli)= SANtricity OSO| ZEHE|0 YO SANtricity A|AH 22|XIE S CREES &

UELICE SANtricity A|AH! 22| XIS 6l SMclig CHR2 2 =6t WOl Cist XtASH LHE 2

SANTtricity A|AEl #2|X} 220 22O CLI(EHZE QIEH0|A) CIREE FES ATSHAL.

7))
>
<
o)
<
B>
|H
[m
L
2
(6) ]
w
=l
rA
T
r>|

SANTtricity Storage Manager S2I0|HEE A|AH!:
° RAM *: Java Runtime Engine& 2GB
o *[|lA3 Z7H*: 5GB
° * OS/OH7|EIX *: X[ El= 2F A HH 2 of7 | E Z2H-St= X|E2 S BZSHAIL "NetApp X[ &,
CHRZ = * Hoj|A CHR2ZE [E-Series SANtricity A E2|X| 2t2|XH H&F2Z 0]
o| Ztedof| chat
0| A0l M= Cl|0|Ef SAEN LinuxE AFR2E I Windows®t LinuxZt 25 25 22| AH|0|M Z21Z0|7| ufj 20
Windows % Linux OS 221E & 50f SANtricity AE2|X| Z2|XIE K|t WS MHEL|C}
oHA|

1. 0l A SANtricity 2T EQ|0] Z2|AE CHR2ZETILICH "NetApp X", CHRZE * B0|M CH2 2 E [E-Series
SANTtricity 2E2|X| 22|X}H] HF2Z 0| SgLICh.

2. SANftricity MX| T2 IS MaHstL|C}.

Windows gsA
SMIA*.exe EX| {7 |X|E F H S=5t{ X[ a. SMIA* BIN 2| Ii7|X|7t A= CIHEE| =
NES ) Ol SefLLt.

b. temp OH2E X|Fof| & oo gl= 3
'IATEMPDIR" -5 2Tt o:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mpUoj CHst Mall MHE Bo{st2H "chmod + x
SMIA * bin" HEHZ ASHptL|Ct

d. "/SMIA*BIN' BHO{E At HX| T2
NESElE S

3. HX| OFHALS AHESHO] 2t2| AE|0| M0l AZEQ0{E MX|FLICH
SANtricity A|AR ZH2|XH0f| AM|ASHT HX| OFHALS A ELICH

AEE|X| HIES 7 M5t2{™ SANtricity System ManagerO| Al AX| OFHAIS AI2E £
USLICE
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SANtricity A| A 22|Xt= ZF ZHE S0l LHEE 2 718 QIE{H|O| ALICH AFEX} QIE{H| O] A0f M| ASH{H
Bt AEE2{9] IP FAE 7t2|ZLICE EX] OFEALS AFESHH A|A”R ES AR 5= JASLICH

* oY 2| ate|.

* OIS EHalRX F oLtz ZEHEl SANtricity System Manager0l M| A S| 9| 2t2| AE|0|MQIL|Ct,

HalX x| HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AHIIF2| 14

Of ZhHofl CHaH

System ManagergE @71Lt E2IRME M=Z 0X|H OFHAZF XIS 2 CHA| A[ZE| D, CHZ & _ 71 0|&ke] Z=210]
XEE| |__| |:_|-
S/' -

£ 3 =8 250l X=X 5Lt

THA|
1. B2t X{0f| M 'https://<DomainNameOrlPAddress>" URLS &|2igtL|Ct

IPAddress= AEE|X| HHE ZHEEZ & StLtS| FAQIL|CY.

T X 22 0131|0|01|*1 SANtrlClty AAE ZE|XE XS SH 22X 2 B TEIET} LIEELICH Hgt

71gh AN A 2= 22| X, X7, 2ot 8 HLIEEO U] 7tX]| 22 JS —TLC!E, LICE OFXI2E M| JHS| HEofl=
EET 4 gl 0l0|9| 95T} YBLICH admin Seto| S E MW = admin X2 SYS AI2SI0] DS oSS

HEY %!QLI Ct. 4702 2Z At X & EHOF XtMIgt LHE 2 SANtricity System Manager AF2 Xt
QIEHO| AN MB &= 2212 E2US HESHIAIL.

2. pe|Rt 2w A Sl A 2l FEo| 2alXt 2ol CiEt System Manager 22 S QA OIS * A= MFY * 2
=1 |'c'>'H__| |:|.
= [=]

TdE &, S8 18, {32 = Y20 §l= 22 23 Ot AE A[ZFELIC

° *SIEYYO(AEER 3 E2t0|E) 2ol * — AE2|X| BBl HEER] 3 E2I0|E =5 2fQlgtL(Ct. 012|0]of

S v SAE O 29 NN ol — AE2|X| H{HO| HN|AL 4 QU SAE U S HF| RS Holgh|c
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2 W2 LK ol Chef HIElE B 7

0x

mw
Jl'l-l

- TEfRLCH 22 EE0|29 =2|X O FYLICt.
1Y — AEE[X| HIZ0| 2|7t 25HH System Manager?t Ats €&l g =AY = JEE gLt

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

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

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

C}5 22 ATEY0S AT}
A E2[X| B0l chet S= B2 E MSot7| 2ol tHE B2 2ZEH0E 8 5+ UFLICL
AlZrt| aou

A AR vt 7|X|S MX|eHof BtLCt.

* RHEL(Red Hat) @A E9| AL "rpm -q device-mapper-multipath"S A3st0d I{7|X|7F K| =0 JA =X
grolgfL|ct.
* SLES SAEQ| A2 'rpm-q multipath-tools’E A&5t0] THF | X| 7t A X|=[0] U=X| rQlgL|Cf.

23 HIME orxl EX|5HX| 42 22 2F MH SSYM M MSer tHHIE AHESHM AL,

O =te1oi| CHaH
=|H 3= ot SHE= ?5'—?— LS 22 2TEQ 07t AE2|X] BIE| LSt S5 Z2E MSEL

o L
ATEQ 0= AE2[X[0f Cist & 22|X HZE LIEI = B 7HY EXIE 2F AFoll MS e =
ATEQ0f= 7HY FHAIE .:.HIOIEOHZ HYLQH T2 MAS 22|t

Linux &X|0fl DM-MP(Device Mapper MultiPath) E2 AFE&L|Ct 7| 2% O Z DM-MP= RHEL % SLESOf| A
HIZ Mot ELICH S AENM DM-MP 74 QAE SM55IE{H L2 BHAE f3SHA 2.

A

1. multipath.conf It 0| OtE! MME|X| Q2 AL ‘#touch/etc/multipath.conf HES Ml TtL|CT.

—_—

2. multipath.conf Y S H|Y F1 7|2 CHE Z2 HE S ASELICH
3

CHEs 22 MH[AE A|ZFELICE
# systemctl start multipathd
4. uname -r FHS At H'Ed HHE S HMEFLICL

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

SAEN E2ES €YY W o] S AEELICH
5. £ gdotetlCt multipathd 28 Al HIE
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systemctl enable multipathd

6. /boot C|H E 2|0 A] "initramfs" O|O|X| EE= "initrd" O|O|X| & XHA A BtL|Ct.

dracut --force --add multipath

7. BEl 38 I MZ MM E /boot/initrams- * 0|0 X| EE= /boot/initrd- * O|0|X| 7} MEHE| A =X| EtQlstL|CL.

OlE &0, grub2| B '/boot/grub/menu.Ist’0| 11 grub22| A< '/boot/grub2/menu.cfg’ 4 LIC.
8. E MBYLICH'SAES 502 MHYLICH SAET HOlE|0] JEX] HEE Holst= 2210 =329
HAULICH 2t SAE R HFO| of|M =Fot HE HEE T8O = SH=X| 2QIStL|CE4EHA.

(D) x5 2o weiye s4d 3.9 0/58 Ayets SASO) jZE 25| tfsf HlgtgetELICt,

multipath.conf I} S MEEL|CH
multipath.conf ItY 2 multipath daemon, multipathd2| 7143 THAIL|C},
multipath.conf It 2 multipathdol| CHet 7|2 ®|S 1 HIO|S 2Lt MeL(C.

@ SANtricity 2 H|H| 8.30 0| &2 Z2 NetApp2 XS E 7|2 HES A8 28 ATELICL
letc/multipath.confE HZAY ERIt gi&L|CH
HEY3 HAZ 4 - InfinibandE St SRP

780l InfinibandE S¢t SRP ZZEZ0| AFEE|= F2 0| MM9| TS MEHAL.

AlZtst7| o

Linux @AES AE2|X| 0f2[0]0f] AASIHH HHSH 58S AHESHY InfiniBand =2t0[H *—'1% Stdstolof gfLct.
E7% 4% 2 Linux HHZ O W2} CHE 4= AFLICH S RIS AR "NetApp &= 284 IHEE]
e SRMof Chet =71 2 BE S HESHAIL.

Jl'”

CHA|
1. OSE OFED/RDMA EZ2}0|H AEHS MX|EhL|C},

o SLES *

zypper install rdma-core

RHEL *
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yum install rdma-core

2. SRP R EE2 ZCSIEE OFED/RDMAS #MEHL|Ct,

o SLES *

zypper install srp daemon

RHEL *

yum install srp daemon

3. OFED/RDMA &3 10X 'RP_LOAD=yes’?t 'RP_daemon_enable=yes'E 47X

RDMA 74 T2 L= ?IX[0f AELICE

/etc/rdma/rdma.conf

4. OFED/RDMA MH|AE 2-d3tst 0 A|ZHtL|C},
° RHEL 7.x %! SLES 12.x O| &} *
* 28 Al InfiniBand 2ES Z2E5H= 5 A5 H CHE1F 20| SHYAL.
systemctl enable rdma
* InfiniBand 22 FA| EE5IH{H LIS 2 MEHA L.

systemctl start rdma

5. SRP HIZ22 gd3gLict
° RHEL 7.x 3! SLES 12 O] &} *
* SRP 20| & A| AIRE| =5 5l2{H CtZS e}
systemctl enable srp daemon

* SRP H|2& FA| A|Z5t2{H

systemctl start srp daemon
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6. SRP PMES £Hl{0f t= AR Ct2 HAHES S0 Yetc/modprobe.d/IB_SRP.confE A4 ML L},

options ib srp cmd sg entries=255 allow ext sg=y
indirect sg entries=2048

a. '/etc/srp_daemon.conf Ot2{0]l CtS &2 F7}eL|Ct.
a max sect=4096

THE| S 9 IR AIARIS A BhIE

Linux §ﬁ§7|‘ 7("% L ﬂQEE LUN%
AHE5H{H MXA LUNS ZLEHSHO} ,:,L.|L'.|- MENXOZ LUN01| JIrOE' )\lﬁl;iglo MM B A

co&2 T

c
Z
fjo
oY
1=
o "JO}
>
f— =
—
c
Z
=
=]
L]
ra
°
I
=
me
:
| >
L
o

Of ZhHofl CHaH

GPT(GUID Partition Table) &&= MBR(Master Boot Record)2 AE3t0| C|AIE 7|2 CIAIR X7|3te
UA&LIC

extd 22 MY A|AROZ |UNS ZoStL|CH 28 S8 20 = 0] thA|I7} HRSHK| gf&LCt.
chA|
1. 'sanlun lun show -p' BES A5 4L E C|A3 O] SCSI IDE AMELICH.

SCSI ID= 35 E A&z 33%t2] 16T+ ZAEALICH AHEX}E £l=tA 0l o] 0| Motz EX| 0iIH(Device
Mapper)= SCSI ID7} Ofcl mpathZ C|AIE HBtLICE,
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# sanlun lun show -p

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

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

up secondary sdcx hostl4 Al

up secondary sdat hostl0 A2

up secondary sdbv host13 B1

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

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

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

TE| Mofl TF A A M 4BtLICE,

)

-
rr
0%

EH
=

rlo

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

M IOIE|MS OIRES ZECE MASHL|C}



# mkdir /mnt/extd

o. LIE|MS D2 ERILICH

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

Eof|M AE2|X] HMAES SHQIBfLICt

=

A
252 ME0t7| Mol SAENM E2E0] CIO|E{SE A1 CHA| ¢

Hof|

7|
S SRISHIAIL.

1. SAEO0|M StLt O|&fo| mAUS CIATO| OIRE XM 2 FAML|C

2. mUS @2 C|AZ 9| CHE B Z CHA| SARLICEH
3

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

xlg opl 3
2ARSH TR W EC{E RIAFLICH

IB M8 £ SRPZ 7|E¢tL|Ct

0| H|0|X|o| PDFS AAfo0f 2l4f3t T g HTAIE
HHZ 5o SRPE 7|28 4 ABLICH Z2H|HY

e

m [

il

'\

E A

2 / \

s o | o | s | o | o | | s | o | sl s | o |
3 — DEEEEE [ [ [ [

¥ . ™ L
- BHE BN

5t InfiniBand 2E2|X| T4

S Aot E o HEI7F EREL(C.
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&Lt

1 SAE

3 AQ{X|

4 ERZU(AER[X] 0f2[0])

2 SAE ZE 10|M IB 29X 12("A"
BE)

5 SAE ZE 20(|M IB 29/X[ 2Z("B"
BE)

U 74

HE FH2 2712 O|L|Al0O]E ZESt 47H2| EtZ ZEZ LM EL|CE

SAEOE Y &

NVMe over InfiniBand 47X

Linux X[ S =Ql5t 0 Hist Atets HEFLICE

A I EHAO M = Linux 7180 X & E|=X] 2Helstil ZIEEE

HESHOF LILCH.

Linux 70| X| ¥l =X| efelgti|ct

orgEel 2ES EEOHY| flol 7= A[2lS gt TH2 NetApp = 2890
THO0| X HE=X] &QISHAL
ChA|

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

4. HM Z71 Hs 27| - 2 S2LC

0

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

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

=

InfiniBandZ £t NVMe H|3t AFSHS ZESHAA|

to

InfiniBandE S NVMeZE AI25H7| Hof| 2 EZSHUAIR "NetApp 4% 2EM IHEEIA E" XM HEED, SAE

=7 A ArtES HERILICE

AE2|X| S RHSH S HSE AR

un

|S7|4 8l S7|4 D2 E 2 X[EE[X] &Lt

[E=]

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

DHCPE ALE3I0] IP A5 FHRILIC

22| AH[O[ M A

£
Protocol)E At25I0] IP A E XS EfLICE.

Al=r8t7] o
CHg MBS StolsHIAIR,
+ AE|X| 2| TEQH SUS AHU0] % U HE DHCP AHILICH
of steloi| ch
2t AE2|%| of2ilo|olls 1749] HEB2(EHY) Ei 279 HEZ2(01F)7} 0D, 2 HES2(ol 274e] AE2|X]
22| ZEJF UBLICH 2 Be| BEOIE 1P F47F BPELIC
CHg XIA2 F Jo| HES27} s AE2IX| HIH(0|F F4)S LIEHLICH

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

DHCP MH L= Zt AEER|Q| ZE 10| IP TAE stobstL|C}

@ T HEEZ ZSHLI0IA 22| ZE 22 AFRSHK| OMMA|Q. ZE 2= NetApp 7|& X1}
MESIEE o2 0] QJELILCE

2|X| ofgj|o] Zte| EAE F45t2H™ DHCP(Dynamic Host Configuration
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O|Cf 4l #|0| 22 Ea[$Ct7} Ch| AL AEalx| ufe] HES T} HY DHCPE IP
() =42 sigsict ol ZAAE D P FA71 PHE Wbk 2HELC Hol2S
Sajst{Lt Hiel HelS 2T 7 2 ot 20| BaLIk

—_—

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

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

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

RN

HEHI H2[X= 2t AEERQ] IP FAE 2QI5H7| 218 MAC FA47F 2Rl HEtRKE o AE2[X|

=

A AEIO| HAZSHAH IP AT HRSL|Ct

SMcli& SANtricity AE2|X| 2t2|X} HX|(SANtricity 2ZE 0] HZH 11.53 0|3})

SANTtricity 2 E{0] 11.53 O[SIE At8%t= &%, 22| AH[0]40]| SANtricity AE2|X]|
22X AZERE HXI5HH 00| & 2t2|e = ASLICL.

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

SANtricity 2L E|0{ 11.60 0| &2 AESt= B2 L3 HHAHIE 3 It gl&LICH SANTtricity
@ HOot CLI(SMcli)= SANTtricity OSOl| ZL3tE|0f QL2 SANTtricity A|AH 22|XHE Solf CHREEY &

UELICE SANtricity A|AE! ZI2|XIE E3 SMcliE CHRZESH= 2o Cish x-S LHg2

SANtricity A|AE! 2t2|X} 2210 =2EO| CLI(BEE QEM0|A) CHREE IS8 XM A L.

* SANtricity 2T E9||0{ 11.53 O™ HH.

HE[X E= 0F AFEAF HEHS L.

—_ —_

m

tS ot 22 %4 27 A0 /= SANTtricity Storage Manager 22t0|HE S A|AH!:
° RAM *: Java Runtime Engine& 2GB

o *[C|A3 Z7t* 5GB

° *OS/OP7|EIN *: K== 2F MK HH 3 O |HINE AHSH= X2 S HESHIAIR "NetApp X"
CHRZE * Hoj|A CHR2 2 E [E-Series SANtricity AE2|X| 22|XH M|+ 2 0| S&LICt

Of Zreioi| Chat

| ke
0| Ao M= C|0|E SAEN LinuxE AF2E I Windows®t LinuxZt 25 2E 22| AH|0|M Z21Z0|7| o 20|
Windows % Linux OS Z21Z D =0f| SANtricity AE2|X| 2I2|XE M K|St= ghHE MashL|Ct

CHA|
1. 0l SANtricity 2T EQ|0] Z2|AS CHR2Z EFHLCH "NetApp A€, CHRZE * B0|M CH2 2= [E-Series
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SANtricity 2= 2|X| 22|x}] Hl 72 O|SELICt.

2. SANtricity x| Z2 S MHFILIC}

Windows gsA
SMIA*.exe 2X| 7 |X|E F 1 S&/5I E%|2 a. SMIA*.BIN 2X| 7| X|7t L= EHE2|Z
AlZFELICE, O| SZLCt.

b. temp O E X|H0j| A3l AsH0| gl= HR
'ATEMPDIR' H4-E AEBIL|CE o
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

c. mpUoj| CHot Mall MSHE Ho{st2H "chmod + x
SMIA * bin" HEH S ASHotL|Ct

[mz]

o

d. ' /SMIA * BIN'
AlZfotet.

(o)

3. HX| OFHALS AHESH0] 2t2| ARO[ M0l AZEL0{E MX|RLICH
SANtricity A|AR ZH2|XH0f| AM|ASHD DX OFHALS AHEEILIC

AEE|X| HIE S FM5t2{™ SANtricity System ManagerO|A] A X| OFHAIS AI2E
o|¢|_||:_|._
AN H

SANtricity Al A 22|Xt= ZF ZHE S0l LHEE 2 718 QIE{H|O| AJLICt AFEX} QIE{H| O] A0f M| ASHe{H
Bt AEE2{9] IP FAE 7t2|ZLICE EX| OFEALS AFESHHE A|A” ES AR 5= JASLICH

L ECED

* OIS Ha2lRX F oLtz ZEHEl SANtricity System Manager0l M| A S| 2| 2t2| AE|0|MQIL|C},

Bete X A4 HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AHIIF2| 14

System ManagerS €Lt 222X E M= 0X|H OFHAZL AtSO 2 CHA| A[RHE|L, TS & _ 7 o &2 =710]
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A =F 250 X=X 5Lt

oY T
W

K& |F=E0t glELint.

°
o

H210] FHE[X] gt

il

L|C}.

Il

oA
1. HE}RX{0f| M 'https://<DomainNameOrIPAddress>" URLS J2defL|Ct

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

IZI

TME|X| 242 0121|0]0| A SANTtricity AI*E“ ZEXE M2 EH 2|5t s 4 TETET LIEFHLICH 9
7|9t M| A 2| = 22| X X[, 2ot 3l BLEE Sl 1| 7PX| Zogg 4 E'—ll:f OFX[2} M| ZHe] Foll=
=Y 2 gle U9l =TIt JAELICH admin HEge| A= E *"o*ﬁ._* S admin A2 ZSHES ARSI ZE A4S E
HAS & OI*L-l C. 4702 2Z ALEX} ol CHet XhM[t L2 SANTtricity System Manager AHE At

QIEHO|ANN HSE= 2210 E2EE HXSHMAIL.

E

rIJ_>L
”
fjo

2. 2a|Xp s M gl ot gtol T Eof 2a2|XF HEof| thst System Manager 3£ 2% Ot * 2
|5t

THE E 2808 Y32E T 20| gls A M 0pAE ARELICH

o SAE O 2 HH ol - — AEa|K H{YO| YA & Qi SAE U 2 HH SHS HolFL|Ch
E 42 WE MK ol chel HRES B LS SABLICH B2 Sato|Ho| kalE agut,
o+ AT A *— AE2|X| B{Z0| 2H7} LM System Manager?t HE YRS S48 2 YL |

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

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

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

S AE ZE GUIDE &It A 2™ S X|FeLtt

=

InfiniBand-diags I7|X|0l= 2} InfiniBand(IB) ZE2| GUID(Globally Unique ID)E EA|St=
HHO| XE[0] JASLICEH ZetE {7 |X|E Sl X[ == OFED/RDMAS| CHE 22| Linux
HHZZH0f| = HCAO]| Cist MEE HA|st= HH0| ZEHE InfiniBand-DIAG I 7|X| = Z&HE|0f
USLICE

|
1. 2 MA|BHLCH infiniband-diags 2% XXIQ| T7|X| 22| YBS AEsI0] {7 |X|S BHSLIC,
2. 'ibstat' BHOIZ Mgt} TE HEE SHBICL

3. ofl O|LIAIOHOIE{2] GUIDS 7|2 BHLICH SRP /= A[E.

4. HBA RE2IEI0|N ES MHS M

[ |

ok

FLIC.
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0z
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fim]
r-°¢
roi
o
lo
=2
H
?
=2
-
C
o
z
ol
>
©
©
lot
Mo
00
0z
=
[m
Ju
|>
Ll

MEU 22[XHs AX|LE 2 AEQ| 2HF0|M el F0|0{0F HLILE ZAE Z0f|M 5=
B2 L2 Zxtof| w2t 2 ghct.

MEUl 22|XHE 45E7| Holl InfiniBand-diags 7| X[ £ &XI510 £ S8 GUID(Globally Unique
@ ID)E Y0{0F &LICt ibstat -p Y. S FXSMUAR 24E ZE GUIDE =elsta & 28S
X2 L[CF InfiniBand-diags 11H5’|7E|E **X| = BRHO|| CHSE XEM|SH LIRS 2 &REXSIAA|Q.

= D= 3 AE0| OpenSM I7|X| & A X|ELCt.
2. 'ibstat -p' BHEZ AFESI0{ HCA ZEQ| GUIDO % GUID12 ¥#&LICL OIE &

rﬂ
E|6
ic]
my
ii}g
il
ul

# ibstat -p

0x248a070300a80a80
0x248a070300a80a81
3. HE DRNAC| USE ¥ AMEE AHU BRIXF ATYES ML

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

4. Ch2 W2 FI1edLICh 2 A0 22 2t 2 tHMELCE curpo % GuIDl. 8 p0 X P OIlA AMELI ZH2[X}
M =212 MELLICE 12 71 ¥ 15= 71 =& LUCHL

#!/bin/bash

opensm -B -g <GUIDO> -p <P0> -f /var/log/opensm-ib0.log
opensm -B -g <GUID1> -p <P1l> -f /var/log/opensm-ibl.log

L HHIE ALE3t= 39 ol

#!/bin/bash

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

5. 0|

ol

0| 2l A|AERN MH|A SR IHUS MMBILICH subnet-manager.service.

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

[Service]
Type=forking

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

[Install]
WantedBy=multi-user.target

7. A AHIO| M MH|AS 2L,

# systemctl daemon-reload

(0¢]
i
fliok

Aotst 1 A|ZEL|CH subnet-manager AH|A.

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

SAE Z0||M InfiniBandE S NVMeZE AHTfL|C}

InfiniBand £tZ0{|A] NVMe O|L|A|H|O|E{E F45t2{™ InfiniBand, NVMe-CLI %! RDMA
7| X| AX| 5! A, O|L|A[M|O|E] IP & 7, SAEN NVMe-oF AE 4™ SO
ErEIL|CY,

A|=tstz| Fof|
S %tx|= %A RHEL 7, RHEL 8, RHEL 9, SUSE Linux Enterprise Server 12 EE= 15 AH|A T 2 H|H| S
Aasof gL|Ct E HESHYAR "NetApp 4= 2EM HEZIA " XA @4 M°*°| A S5 HolstHA2.

CHA|
1. RDMA, NVMe-CLI ¥ InfiniBand I§7|X|& A X|&L|C}.

° SLES 12 EE= SLES 15 *

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

RHEL 7, RHEL 8 "£= RHEL 9 *
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5.

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

RHEL 8 EE= RHEL 99| 22 HE{3 AIZEE MX[gtL|CH

RHEL 8 *

# yum install network-scripts

RHEL 9 *

# yum install NetworkManager-initscripts-updown

. RHEL 72| 2 &M3t8tLICt ipoib. /etc/RDMA/RDMA.conf ItU S ™

ipoib:

IPOIB LOAD=yes

SAEEZ AEZX|0| PASIE O AHRElE SAE NQNS 7HHSLIC

# cat /etc/nvme/hostngn

£ IB ZE 2137t 25 FQIX|, State=Active QIX| &QlstL|Ct,

# ibstat

75



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

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

Port 2:

State: Active

Physical state: LinkUp

Rate: 56

Base 1lid: 5

LMC: O

SM 1id: 4

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

6. IB ZEON|A IPv4 IP TAE MATHL|CY,

76

° SLES 12 EE= SLES 15 *

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

BOOTPROTO="static'
BROADCAST=

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

NAME=

NETWORK=

REMOTE TPADDR=
STARTMODE="auto"'



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

BOOTPROTO="static'
BROADCAST=

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

NAME=

NETWORK=

REMOTE TPADDR=
STARTMODE="auto'

RHEL 7 == RHEL 8 *

Lt LHE 2 2 /etc/sysconfig/network-scripts/ifcfg-ib0 It S A etL|Ct.

CONNECTED MODE=no
TYPE=InfiniBand

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

NAME=ib0

ONBOOT=yes

13 2 Jetc/sysconfig/network-scripts/ifcfg-ib1 IS Al A S| T,

CONNECTED MODE=no
TYPE=InfiniBand

PROXY METHOD=none
BROWSER ONLY=no
BOOTPROTO=static
IPADDR='11.11.11.100/24"
DEFROUTE=no
IPV4=FAILURE_FATAL=yeS
IPV6INIT=no

NAME=ibl

ONBOOT=yes

RHEL 9 *



78

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

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

[infiniband]
mtu=4200

[ipv4]

address1=10.10.10.100/24

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

method=auto

[proxy]

S ShA]
=52

&}stn MESHL|CH e

Of| 7| mhd fL|ct

M
(<X

gfLCt,

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

E‘_rL:: Ct2s ddgct

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

[infiniband]
mtu=4200

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

[ipv6]
addr-gen-mode=default

method=auto

[proxy]



7. "B QIE{H|0| A S EdstetLCt.

# ifup ib0
# ifup ibl

8. of2flojoll HZSI= G| AFE IP FAE 2HelEfLICt ib0tib1 Z50i CHal O] BHS MASHLCH.

# ip addr show ibO0
# ip addr show ibl

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

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

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

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

9. IAE|M NVMe-oF AES HHEELICE /etc/modules Ol A CHS MU S MM SILICE load.d / 2(E) ZESIEH
nvme_rdma HE ZES AE5IL MR 20| HE 20| g4 AN U=K| =elet|ct.

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

nvme rdma

10. SAEE MR}
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£ 2QILICt nvme rdma HE BE0| ZEE|JUSLICE CHE BHS HASLCL
# lsmod | grep nvme
nvme rdma 36864 0
nvme fabrics 24576 1 nvme rdma
nvme core 114688 5 nvme rdma,nvme fabrics
rdma_cm 114688 7
rpcrdma, ib srpt,ib srp,nvme rdma,ib iser,ib isert, rdma ucm
ib core 393216 15

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

InfiniBand HZ& £ AEZ|X| 02{0] NVMe A

ZAEE2{0] InfiniBand ZEE &9 NVMe”Z} EatEl 22 SANTtricity A|AH! Zt2|XIE AHE S0
7—||- EEQ' P =AS __I.lklol- A OIALll:l_

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

=
=
2. Jz2fizlo| S2to|Et HAEH * 2 SIH HA| * S S2lelL|ch
J2imof A0 =2to|E T AEZ2{ 7t HAIELICY

3. 1Mt NVMe over InfiniBand ZEJ} Q= Z{EE

il
fuf
iy

u

o
~
n

gl

[m
M

2| A=tof = ofl'w 7t LIEHEfL|CE.
4. Configure NVMe over InfiniBand ports * & MEigIL|Ct,

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

ofm

InfiniBand ZEE E%t NVMe 74 * CHst A Xp7F SEILICE

5. EELIR SE0M #EY HIC ZES MESH 2 ZEQ| |P FAE AAYLICE

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

SAEO|M AE2|X|S ZASD AZBLICH

SANTtricity System ManagerOi|A| 2t SAEE HO[St7| Hof| S AENAM EfZl ZHEER ZEE
AMSECHE NVMe HZ 2 AEsHOF gLICE.

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

O] A0l target_ip_address= target ZEQ| IP FAILICE,

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

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

trtype: rdma

adrfam: ipvé

subtype: nvme subsystem
treq: not specified
portid: O

trsvecid: 4420

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

trtype: rdma

adrfam: ipvi4

subtype: nvme subsystem
treq: not specified
portid: 1

trsvcid: 4420

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

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

= =

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

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



82

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

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

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

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

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

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

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

& Z20iM HAE Shel A= AZRLICH

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

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

# 1lsblk | grep nvme

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

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

# nvme list

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

/dev/nvmelnl 021648023161 NetApp E-Series



Usage Format FW Rev
5.37 GB /5.37 GB 512 B + 0 B 0842XXXX
5.37 GB /5.37 GB 512 B + 0 B 0842XXXX

SAEES FolgLct

SANTtricity A| AR 22| XS AFESH] AE2[X| HIEo| |0
SAE Mol AEE|X| U HEE SAEE 28 F=
HMAE 5{85t= Ol HRot tHA| T SHLHILICE.

ot
ul
gjo
Pal
ot
mjo
08
4n
=2
4n
o>
>
10)

* DAE0 HEYE AIAH O]
* MElist 0|F0| 0]0] AL Sl ZR0= 0] AY0| dS5HA| EELICt
* 0|52 Z0|= 304t =utE == YISLIC

1. AEE|X| [SAE] HIR

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

3. HQof met s AE HFS ME

nx

29

E|S Hasts SAEE HolgiL|ct

= L-O

THAl & StLiolH = &0 thet 1/0

o oz

o

SAE 2 HH FIULICE

fot
|>
Im
ro
m
=
o
|>
40
ogt
|'_|'0

jLct

M SAES 0|82 YELCY,

CENUR SEOM LS 4 T otLtE dEELICH

—_ T~

* SANtricity 11.60 O|&& * Linux *
* * Linux DM-MP(HZ 3.10 0|4} * - SANtricity
11.60 O] HZ

MEY ZAE QIEH|0|A FYES MEHRIL|CE

o =
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23 EE
sAE ZE Ce 3 oiLtE L,

* *1/0 AEHO|A * & e

ot
r
~

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

SAE EEJL 2I0ISHA B2 3L SAEOA

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

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

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

A1t

SAEJ MEHMOZ MME|H SANtricity System Manager= SAE| Lo M=l 2t SAE ZTEQ| Chst 7|2
O|ES dHgfL|Ct.

7|2 E&2 "<Hostname_Port Number>"IL|C}. 0|2 E0{, SAE |PTOf| CHsH MM E X Hmj TEQ| 7|2 HAL2
IPT_1L|Ct.

10 H0| MBE + QIES SAE F SAE 2R BEUALOIA)S SE0}
BILICE O BEHS SAE Ll SAE Z2{AE{0] AE2|X| RO SHLt 0] 4k0] LY AH[0]A0f
Chst N|A HEHS BofeiLict

Of =Fofl CHaH

c 2YE 252 AE2(X| HiEe HEER 2o SRELIC.
* DAE K= SAE SHAHM 2E0| UM ASH= O St HIYAHO|A IDNSID)E F H AHEE
AUSLICL 1R NSIDE A3l 0oF &L|Ct.
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£ =E0| EA|L[X|2t DA(Data Assurance)

EANE
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SAEQ AL DA
E£29| DAZ dl{H|sHo}

* DAE At
Al AElof

|

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

SLCt

—_
-3 2 ol Sk A O]
t= 252 Y &~ US

.
[e]

50| LIZEl tst &Aot LIEFELICE £
2 =

L|C}.

F

-
o
=]

A3t 2B AM|A

=5 S=Of| LIEFELICY.

FL|CE

e
o
=

SAE HAE = 2ES EA

L|Ct. O] == NVMe-CLI

4 7H

-
[e]
—

SMdevices 22 A5 SAEQ|

o

I§7|X|2| YLEO|H 'NVMe list' B CHA

jsonO| & £ JASFLICH

712%%), 8 L=

o
7C>:I'I_

£ H2{H 'NVMe NetApp SMdevices[-o<format>]' &S
O_A-E

ot =

off cH
(£) B (-07t AFEE[X]

ed
o
—

st ZF NVM
AIE25HMA Q. =3 '<format>

E-Series 280 C{
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# nvme netapp smdevices

/dev/nvmelnl, Array Name ICTM0706SYS04, Volume Name NVMe2, NSID 1, Volume
ID 000015bd5903df4a00a0980000afd4462, Controller A, Access State unknown,
2.15GB
/dev/nvmeln2, Array Name ICTM0706SYS04, Volume Name NVMe3, NSID 2, Volume
ID 000015c05903e24000a0980000af4462, Controller A, Access State unknown,
2.15GB
/dev/nvmeln3, Array Name ICTM0706SYS04, Volume Name NVMed, NSID 4, Volume
ID 00001bb0593a46£400a0980000af4462, Controller A, Access State unknown,
2.15GB
/dev/nvmelnd4, Array Name ICTM0706SYS04, Volume Name NVMe6, NSID 6, Volume
ID 000016965930b424b00a0980000af4112, Controller A, Access State unknown,
2.15GB
/dev/nvme2nl, Array Name ICTM0706SYS04, Volume Name NVMe2, NSID 1, Volume
ID 000015bd5903df4a00a0980000af4462, Controller B, Access State unknown,
2.15GB
/dev/nvme2n2, Array Name ICTM0706SYS04, Volume Name NVMe3, NSID 2, Volume
ID 000015c05903e24000a0980000af4462, Controller B, Access State unknown,
2.15GB
/dev/nvme2n3, Array Name ICTM0706SYS04, Volume Name NVMed, NSID 4, Volume
ID 00001bb0593a46f400a0980000af4462, Controller B, Access State unknown,
2.15GB
/dev/nvme2nd4, Array Name ICTM0706SYS04, Volume Name NVMe6, NSID 6, Volume
ID 000016965930424b00a0980000af4112, Controller B, Access State unknown,
2.15GB

CH| 2t A

AEE[X| HiEo|| Ciet Z= Z=E M35t I = AE0|M Zof =X|E HASIEE L4 =

USLICE

AZ5E7| ’.‘101I

A AEl0l| ot 1i7|X|E ZX[sHOoF 2L|Ct.
* RHEL(Red Hat) @A EQ| AL "rpm -q device-mapper-multipath"S &350 17| X|7F AK| [0 =X

sfolstL|LCt
* SLES SAEQ| A2 'rpm-q multipath-tools’S A&st0] IHF| X7t MX|=|0] J=X| 2IBrL|Ct
@ 2 HZESHUAR "NetApp 4 224 IHEEIA =" SLES & RHELS| GA HHOIAN CHE
FE27t SHIEA| ZSoHX| @42 = U2E =2 Hest %*HIOIEH AX|EA=X| =elgti|ct,

O Zrdofl cHat

RHEL 7 %! SLES 12= NVMe over InfinibandE AtE¢E f CtE Z 20| DMMP(Device Mapper Multipath)S

AFELICE RHEL 8, RHEL9 ¥ SLES 15014 7|2 HMS=l= NVMe HYHE AFEELICE H3 F2I OSo w2t

SHI2A| dHotHEHE OhS F=29| Y] 71 0] 2Lt
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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

RHEL 7 EE= SLES 120] {3l &X| 0HIH C}E ZZ(DMMP)S g4 stefL(Ct

712822 DM-MP= RHEL %! SLESO||A HIZ-HSHELICE SAEN M DM-MP 4 @A E gdststs{™ Chg
CHAE S3SHAIR.

oHA|
1. C+S of[of] EAIE! CHZ NVMe E-Series B X| 252 /etc/multipath.conf It Q| devices MM0f| F7HEHL|CE,

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

2. A\|AH

il

El Al A|ZE| =2 'multipid' S TAELICE.

# systemctl enable multipathd

w
rt

M Y| D UX| O™ "HE|HO| =S A EFRILICY.

# systemctl start multipathd

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

e

A AfEfo| T A% FOIX| EHOIBHLICE

# systemctl status multipathd

7|2 NVMe C+5 22 AI8510{ RHEL 8 2%

7|2 NVMe Multipathing2 RHEL 80{|A] 7|2 MO = H|2tMd3lE|0f UM of2lf THAIE AtE5H0 2Hastatof gL Ct,

1. 712 NVMe Ct5 ZZE AH7| 23l 'modprobe’ #AlS AFELICH

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

nvme core.conf

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



# dracut -f

3. MHE ML 7|2 NVMe 22 CHE2t7tF 2dotEl e 2 MetetL|C},

# reboot

4. SAEE HEISH 2 7|2 NVMe Z & CHE27F 243U =X] &elgfL|Ct,

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

H £240| NQ! 22 7|2 NVMe Multipathing2 0 X 5| H|ZMste|of UELICE.
b. ®H& £20| YQl 22 7|2 NVMe CIEZE 2 7|50| &AMt 0 BHASE D= NVMe HX|OA 0] 7|52 A2
ALt
@ SLES 15 %! RHEL 92| 22 7|2 NVMe L& Z2E 7|2XMO = AE5HH F7t 40| HRSHX|
& LCH

7tAb ZHX| EFZIO| NVMe 2501 A M|A LT
A2 501 0Ss & =2k A= CHE 2} gitHof a2t C[HHo| A EFZUO]| CH =2 AMe
°|45L|Ef
A H .

RHEL 7 & SLES 122| Z2, /0= Linux SAEJ} 7HAF ZHX| CHAIQ 2 X| & SHL|CH DM-MP= 0|28t 7hAL EFZll9|
7|4to] £l= E2|X A2 E 2a|ghct

=2|H C|HIo|A ZZTt Ootl DM-MPOIIA &St ZHA CIHFO| A0 2l==d S Mas{of SfL|Ct 22| Z =0 it

UEHZS A= 42 DM-MP7t Y 2H O|HIES #a|e £ el =={0| HujgtL|ct,

/devimapper2| dm &X| = 'symlink' £ S3lf 0|22t 25 ZX|0f] HMA S -~ JASLICL ol E EH CS ZELICH
/dev/dm-1

/dev/mapper/eui.00001bc7593b7£f5f00a0980000af4462

ofld| ==

CHS "NVMe list" HHO| £ o)M= SAE L 0|20 HAAH0|A DO AR 2HAIE 20§ FLCt.
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NODE SN MODEL NAMESPACE
/dev/nvmelnl 021648023072 NetApp E-Series 10
/dev/nvmeln2 021648023072 NetApp E-Series 11
/dev/nvmeln3 021648023072 NetApp E-Series 12
/dev/nvmelnd 021648023072 NetApp E-Series 13
/dev/nvme2nl 021648023151 NetApp E-Series 10
/dev/nvme2n2 021648023151 NetApp E-Series 11
/dev/nvme2n3 021648023151 NetApp E-Series 12
/dev/nvme2n4 021648023151 NetApp E-Series 13
= gy
= LEO[E2 LS & RE2=R FYEU Lt
* nvme12 ZHEE2 AE LIEIHLHL nvme2= ZHEER
BE LIEFHLICE
* 01, n2 59| HI|H2 SAE BN HYAHO|A
AEXE LIEFHLICE Ol2{et Al EXH= HO|A
UhEE| D AESE AL O HEEE BE 8
gr= LI
'Y AHO[A! HIYAHO|A Eoll= AEE[X| HHE 2tEHOIM AHEl=

Al Xtol | UATHO|A ID(NSID)Zt LIEEL|CE.

CHS "HE|I|A-|I' S0 M= 2| XSt 227 T2|Q 2 50902 EA|E| D 2| XIE|X| ¢te A2= T2|Q 71022
HEA|EL|CE.

nux 2GHN|X|= 'Status=active’ 2 HEA|=l ZZ 250 Clist

Linux I/OE 2t
JIE2 HYHof| AHEE £~ JELICE

ElSt 1, 'Status=enabled’ 2 LIEE AZ

eui.00001bc7593b7£500a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| "= #:#:#:4 nvmelnl 259:5 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
- #:#:4:# nvme2nl 259:9 active ready running
eui.00001bc7593b7£5£f00a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0'
| "= #:#:4%#:4 nvmelnl 259:5 failed faulty running
prio=10 status=active

prio=0 status=enabled

"—+- policy='service-time 0'

= #:f:#:# nvme2nl 259:9 active ready running
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2ol 3= My

' policy="service-time 0' prio=50 status=active O M1t Chg &2 NSID7} 102! namespace?!
nvme1n10]| prio 2} 501} active2| 'MEN' ZtC 2 AZ0|
X Hotel= AE 20 FLIC)
Of LiYAmo|A= HESE] AGIM 2FELICE

' policy="service-time 0' prio=10 status=enabled' 0] M2 HYAHO|A 109 HYURH BZ2E HO| F£H,
Z2|2 (0] 100|11 "HEN' Zt0| 'edetaE el A2
LIEFHLICE 24 1/07t O] 29| HYAHO|AZ
HUXIX| e LItt.
O] HAmo|A= HEEE BOIM AF/ELICH

' policy="service-time 0' prio=0 status=enabled' 0| O|X|= HEER| A7t MEEIE|= SOt CIE A|EQ

"HE[I A £HE 20 FELICH HIIAHO0|A 109
FEE T2 20| 00|11 "HEf Zto| gdetE el Amlet
Al A2 2 HAIEL|C

' policy="service-time 0' prio=10 status=active =M A2 = nvme2E 7I2|7|2 2 /0= 0| A2 E E4f
HEED

=
o
£8{ B2 =|C|AME LTt

=2/ NVMe E K| EfZI0]| NVMe S &0 M| ASHL|CH

Mg B¢ 0s 8 =t F = Chsst Zyof et ClHo]A Erzllof chiet iE3 S #48E &
UASLICE.

RHEL 8, RHEL 9 % SLES 15| &2, /0= Linux SAE7} 22| NVMe EX| EF02 X|HBtL|CE 7|2 NVMe
CHs 22 £R 82 2AENM BEAE = 28 Y 22X FX|2| 22X 228 22HLCh

=2|X NVMe HX|:= 1/0 EFILICE

o 230 cHet I/0E AelSt= Z10| 7HE £EELICE /dev/disk/by-id/nvme-eui. [uuid#] =2/ NVMe & X|
HEZ XX 0|E°fE 3\0| OtL|2} /dev/nvme [subsys#]n[id#]. O|2{et & {X| Zt9| 23 = Ot HAHS
AH2S |‘0:| ﬂo UELICE.
o = =

# 1s /dev/disk/by-id/ -1
lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-
eui.0000320£f5cad32cf00a0980000af4112 -> ../../nvmelOnl

[/O7} off HHEILICEH /dev/disk/by-id/nvme-eui. [uuid#] = Soff 21& M EL|CE
/dev/nvme [subsys#In[id#] 7|2 NVMe CIE 22 SEMZ ALESIH ZE Z2E 0| Z = Of2{of| A
7t et SLICE

=)

o

Ao =S = & USLICH
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# nvme list-subsys
Ol d| ==4:

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

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

'NVMe list -Subsys' BEE At&e I S2|X NVMe HX|E X[ HSHH siie WA AT 0| A0 CHSE ZE0f| CHot 27t
HEIH HSE L

# nvme list-subsys /dev/nvmeOnl

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

\

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

+- nvme3 rdma traddr=192.168.131.102 trsvcid=4420 live optimized

ot OHE 22 HHO| 23 E AESH0] 7|2 HIYRHE 93t 22 FEHE = = JUSLICL
#multipath -11
@ ZZ HEE H2{H Jetc/multipath.confOi|A] CtSS MM Sl{of EhL|Ct.

defaults {

enable foreign nvme

Ol 2.
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eui.0000a0335c05d57a00a0980000a5229d [nvme] :nvmeOn9 NVMe, Netapp E-
Series, 08520001

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

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

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

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

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

ord A|AE MM M(RHEL 7 %! SLES 12)

RHEL 7 5! SLES 122| 2% H|YAmo|A0) DtE A[ARS Mdotn o A|ARS
OF2EgLCE.
chHA

1. '/dev/imapper/dm' C|HIO|A S£& 7t 22{H 'multipath -II' BES AASLICH

# multipath -11

0| o Zit= dm-192t dm-160|2t= F 7HX| &X|E 2 FLICL

eul.00001ffeb5a%94ff8500a0980000af4444 dm-19 NVME, NetApp E-Series
size=10G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:4:%4 nvmeOnl9 259:19 active ready running
| "= #:#:4#:4 nvmelnl9 259:115 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:4#:4 nvme2nl9 259:51 active ready running
= #ifi#:# nvme3nl9 259:83 active ready running
eui.00001£fd25a94fef000a0980000afd4444 dm-16 NVME,NetApp E-Series
size=16G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:#:# nvmeOnl6 259:16 active ready running
| "= #:#:%#:4 nvmelnl6 259:112 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:4 nvme2nlo 259:48 active ready running
= #:d:#:# nvme3nle 259:80 active ready running

2. 2t '/dev/imapper/eui -' C|HFO[A Q| MHE[M0f| It A|ARIS HAMBL|CE

I.

>

d-gst
Lt

Hr
HO

or H
IE ne
12 ﬂ]|0

2ok

mo >
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# mkfs.ext4d /dev/mapper/dm-19
mke2fs 1.42.11 (09-Jul-2014)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97£987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af ClHIO|AS OREY Z0E WA etL|Ct.

# mkdir /mnt/ext4d

4. C|Hjo|AE O2EgLICE

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

ot A| AR M A(RHEL 8, RHEL 9, SLES 15)

fjo
x
Jd
iels
d
=
o

RHEL 8, RHEL 9, SLES 152| 22 H|O|E|E NVMe ZX[0f T} A[AE
AAHIZ D2 EBIL|CY,

£
1. & MBILICt multipath -11 NVMe F4 223 7= FYLIC

# multipath -11

Ol EHo| Zit= of HZEI &K E 3= O MY £ JUSLICH /dev/disk/by-id/nvme-eui. [uuid#]
2|X|. of2lf | M= ULICH /dev/disc/by-id/nvme-eui.000082dd5c05d39300a0980000a52225.



2.

eui.000082dd5c05d39300a0980000a52225 [nvme] :nvmeOn6 NVMe, NetApp E-
Series, 08520000
size=4194304 features='n/a' hwhandler='ANA' wp=rw
|-+- policy='n/a' prio=50 status=optimized
| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live
| -+- policy='n/a' prio=50 status=optimized
| "= 0:1:1 nvmeOclnl 0:0 n/a optimized live
| -+- policy='n/a' prio=10 status=non-optimized
| "= 0:2:1 nvmeOc2nl 0:0 n/a non-optimized live
‘—+- policy='n/a' prio=10 status=non-optimized
"= 0:3:1 nvmeOc3nl 0:0 n/a non-optimized live

IXIE AHESIH AStH= NVMe K| 2] THE|M0]| THY A|ARIS MMSILICE /dev/disk/by-id/nvme-
eul. [1d#].

o AARS ddot= g2 defet of e A[A-of [h2f CHELICE Of G0[AM = extd ItA A|ARS
Y/S 2o FLIC

rr

# mkfs.extd /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
mke2fs 1.42.11 (22-0ct-2019)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97f987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:

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

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af C|HIO|AS OREY Z0E WHetL|Ct.

4.

o

# mkdir /mnt/extd

ClHIO|AE OR2ERfLICY.

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

SAENM AEE|X| HHAE StOISHL|CH
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© O A|AROZ HOE XT|ohE U AT O|ALICE

2z
1. SAEO|M 3fLt 0|40 IHUS C|AT9| OHRE XHOR SAIRLIC
2. Il 9zl C|AZ 0| C}2 ZOE ChA| ZABILICE

3. "IFF" Y32 Aesio] ZAE IS f

ot b gLk,

O| I|O|X|2] PDFE M5t QAst LS, CtS }ITAEE AFESHH NVMe over InfiniBand
AELX| AH MHE 7|EY 4+ JYSLICH TZH| XN ’&*?:1% >alstE{™ O| MEHI} WL Ct,

>
|H
Im
rie}
2
=l
i
>
=2
=l
m
Z
o
r|o
01>|
=2
MY
I
[ul

Zt S AEO0|M O[L|A[OflO]Ef NQNZ &0t EA2tetL|Ch NQN2 YEHH O 2 Jetc/NVMe/hostngn IHA0H| LELICE

E8 EA7| HS SAE ZE HZ S AE NQN
1

S AE(O|L|AJ0fO]E) 1

2
ol
£Q
glo

2
ol
£Q
dlo

2
ol
£Q
glo

=
ol
£Q
dlo

A 7Y

Y HE EEEX|0| M= StLt 0| o] SAETF MEAARI| %7 HZAELIC SANtricity OS 11.50 2 E2|A0 M=

of2fiet Z0| 2t S AE|M 59| A|AR HEE2| 29| thY AZ S X|JLICh O FHUM= 2 ZAEQ HCAZRAE
Y O{"HE) T E 1717t HZ %l E-Series AES2| ZEQI S MEUI0f QL0{OF S}X|2t CHE HCA ZEQ} CIHE

Meuiof lofof grLct.

95



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

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

EtZI NQN

AE2|%| HiRe| T4 NONS 7IZBILICE OIAf O] HEE AZBILIC} InfiniBand X2 Soi AE2/%| 0f2(0] NVMe
4.

SANtricity: * AE2|X| 0{2|0] * > * NVMe over Infiniband * > * d& 22| * £ A2 AEE|X| 0{2{|0] NQN
y:

O|ES HELICL Ol YE= TS tiy AME XI-SHK| 4= 2T HMF0A NVMe over InfiniBand Al9S 44 o
mQSH A QIAL|L}

£d BAZ| M= AE2[X| O|ZLICt EtZ0 IQNRIL|Ct
6

ofz|o| HEE2{(EtAH)

HEXI 74

InfiniBand I{E2!9| ﬁE“ AEZ|X|0| AIRE HEYT M 7|ETL|Ct. 0] X|XI0ME £ 71 MEUI0| b S
O|E53tE 2o ArEE Ao 2 TP gtL| LY.

HES3 22|X7t CHS MEE MSE 4 JYSLICE 0| HE= SZ0| M AFRELICE InfiniBand HZ22 Soff AE2|X|
O3|0] NVMe 4.
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NVMe over RoCE AX

K

Linux X| ¥ S 2QI5t Mgt Arets HERILICH

K HW THAOM = Linux 780 X|2E=X] 2elstn HESE, AQXK], s AE 8l =4 Kot

A ESHOf efL|Ct.

Linux 2A10| X|2lE|=X| &tQlstL|C}

OHEXOl RS BHGY| Qo 1= A= S MMTHCHS NetApp A= 224 BHEEIA F(IMT) 2 AFE5H0] HA|

TE0| X HE[=X] 2RIt A2

CHA|

1. 2 O|SELIC} "NetApp A= 224 IEEIA £

2. £2M PM*EIUS SR

3. Ml ZTZEZ [SAN SAE] HH|A * E-Series SAN SAE * Hof| Qe * 71 * HES Z2I8tL|Ct,

4. AM Z71 HS E7| * 2 B2t
AN 7 PH[S ALMO| EAIELICE O] MMOIME HBE|S TZEST 29 HH, NetApp OS U SAE T
42 E2o|Het 22 49 CHE 7|ES MEE = JASLCh

MEiSHLHS Ot 28t 74 Q47 MEE|E=X| eQlgfLct.

MESh 2-ofl TS XEMISE LIE2 RER H0|X| StHEE S2I5t0] X|@El= 74 27| HO|X|0f| M M| AT £

NVMe over RoCE H|%t 20l

NVMe over RoOCEE AtE3t7| TO| S(8) EZSHAIL "NetApp &= 2EH HEZA =" 2|4 7
=7 Mg Arets HERILICE

29{X| et

@ *Olo[E &4 /Y. * NVMe over RoCE 2tZ0i[M HIO|E &4 Y S MAHSHAHE A9K|e| 222
LA SX| AEED} il S8 MO &datsliof gLt

AE2|X| SRS S HeE AL

»E

T

IS 714 3 S7|4! 02> 2 X[@E[X] &L/t

=

T 2H|

A

U =2E )2 XA X 5Lt

o
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DHCPE AtE5I0] IP FAE M EL|CH

e AH[o|Mat AEE|X| 02|0] Zte| E4IE 7452 ™ DHCP(Dynamic Host Configuration
Protocol)E ALE5IH IP FAE S EL|CY.

Afsto|
= A S 2RISHHAIR.
* AEE|X| e ZEL St MEUI0| HX| 3 TG El DHCP AHIL|Ct.

O =te1oi| CHaH

Xt
2} 2AE2[X] of2[0]0|= 17He] AEES(THE) = 2712 ZIEER{(015)7t ALH, 2 EER{0f= 2712 AE2|X]
| ZEJL JASLICEH 2 HE| ZEO|= IP =27 S E LI

inl
ojo
A
12a
ro
4n
=
1o
e
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rr
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o
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=
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-
0x
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m
=
-
iul

1. Otz] HZHGIX| 42 Z2 O|{Ul 0|22 2t2| AH|0| M3t 2t HESZ{(A L B)Q| 22| ZE 10] HESHUAL.

DHCP Mt = 2t ZIEE2{9| ZE 10f| IP FAE LEELICL

@ T HEED S StLIoA ZE| ZE 28 AIE5HK| OHYA|2. ZE 2= NetApp 7|= BEAI7E
AFEOIES O =[O ASLICH.

O[O 2 E2IACH} CIA| SSILE AE2|X] UiES| TS AL A2 DHOPE IP
() =42 sgsic o ZHAE D P FA7 PHE wibx] 2HELIC Ho| 2
SajstLt ol RIS ZIThE 7 2 Tjsts 20| FALICH

- A=

AE2|X| BiEO0| 30 O|L{ofl DHCP &Y IP FAE 7HME 5 Bls 8%, U329l 712 IP FA7t 2FEL

T,

E3 A ZE 1:169.254.128.101
o Z1EE8| B, ZE 1: 169.254.128.102

HEE2] SIHM MAC F4 20|23 2 TS WERX I Be|Xtol|lA| 2 ZIEE2{2] ZE 10] st MAC

HEHI H2[Xh= 2t AEERQ] IP FAE 2QI5H7| 218 MAC F47F 2Rt HEtRKE S AE2[X|
A AR HESHAH IP FAT7F HQTL[CE

SMcli& SANtricity AE2|X| 2t2|X} HX|(SANtricity 2ZE 0] HZH 11.53 0[3})

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

SANtricity AE2|X| #2|Xte 37t 22| ZE 2 2I$t CLI(Command Line Interface)2t 110 ZZ2E Eoff SAE 714
HEHE AEZ|X| 0{2]|0] ZHEEZ E FA|SH= Host Context AgentE I etetL|C}.
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SANTtricity 2 E 90 11.60 O| &2 AtEot= B2 LS HHAIE 23 2RIt e&LICt SANTtricity
@ HQt CLI(SMcli)= SANtricity OSO| ZEHE|0 YO SANtricity A|AH 22|XIE S CREES &

UELICE SANtricity A|AH! 22| XIS 6l SMclig CHR2 2 =6t WOl Cist XtASH LHE 2

SANTtricity A|AEl #2|X} 220 22O CLI(EHZE QIEH0|A) CIREE FES ATSHAL.

7))
>
<
o)
<
B>
|H
[m
L
2
(6) ]
w
=l
rA
T
r>|

SANTtricity Storage Manager S2I0|HEE A|AH!:
° RAM *: Java Runtime Engine& 2GB
o *[|lA3 Z7H*: 5GB
° * OS/OH7|EIX *: X[ El= 2F A HH 2 of7 | E Z2H-St= X|E2 S BZSHAIL "NetApp X[ &,
CHRZ = * Hoj|A CHR2ZE [E-Series SANtricity A E2|X| 2t2|XH H&F2Z 0]
o| Ztedof| chat
0| A0l M= Cl|0|Ef SAEN LinuxE AFR2E I Windows®t LinuxZt 25 25 22| AH|0|M Z21Z0|7| ufj 20
Windows % Linux OS 221E & 50f SANtricity AE2|X| Z2|XIE K|t WS MHEL|C}
oHA|

1. 0l A SANtricity 2T EQ|0] Z2|AE CHR2ZETILICH "NetApp X", CHRZE * B0|M CH2 2 E [E-Series
SANTtricity 2E2|X| 22|X}H] HF2Z 0| SgLICh.

2. SANftricity MX| T2 IS MaHstL|C}.

Windows gsA
SMIA*.exe EX| {7 |X|E F H S=5t{ X[ a. SMIA* BIN 2| Ii7|X|7t A= CIHEE| =
NES ) Ol SefLLt.

b. temp OH2E X|Fof| & oo gl= 3
'IATEMPDIR" -5 2Tt o:
"IATEMPDIR=/root./SMIA-LINUXX64-
11.25.0A00.0002.BIN"

C. mpUoj CHst Mall MHE Bo{st2H "chmod + x
SMIA * bin" HEHZ ASHptL|Ct

d. "/SMIA*BIN' BHO{E At HX| T2
NESElE S

3. HX| OFHALS AHESHO] 2t2| AE|0| M0l AZEQ0{E MX|FLICH
SANtricity A|AR ZH2|XH0f| AM|ASHT HX| OFHALS A ELICH

AEE|X| HIES 7 M5t2{™ SANtricity System ManagerO| Al AX| OFHAIS AI2E £
USLICE
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SANtricity A| A 22|Xt= ZF ZHE S0l LHEE 2 718 QIE{H|O| ALICH AFEX} QIE{H| O] A0f M| ASH{H
Bt AEE2{9] IP FAE 7t2|ZLICE EX] OFEALS AFESHH A|A”R ES AR 5= JASLICH

* oY 2| ate|.

* OIS EHalRX F oLtz ZEHEl SANtricity System Manager0l M| A S| 9| 2t2| AE|0|MQIL|Ct,

HalX x| HH
Google Chrome 89
Microsoft EdgeE &ZESHIAIR 90
Mozilla Firefox 80
AHIIF2| 14

Of ZhHofl CHaH

System ManagergE @71Lt E2IRME M=Z 0X|H OFHAZF XIS 2 CHA| A[ZE| D, CHZ & _ 71 0|&ke] Z=210]
XEE| |__| |:_|-
S/' -

£ 3 =8 250l X=X 5Lt

THA|
1. B2t X{0f| M 'https://<DomainNameOrlPAddress>" URLS &|2igtL|Ct

IPAddress= AEE|X| HHE ZHEEZ & StLtS| FAQIL|CY.

T X 22 0131|0|01|*1 SANtrlClty AAE ZE|XE XS SH 22X 2 B TEIET} LIEELICH Hgt

71gh AN A 2= 22| X, X7, 2ot 8 HLIEEO U] 7tX]| 22 JS —TLC!E, LICE OFXI2E M| JHS| HEofl=
EET 4 gl 0l0|9| 95T} YBLICH admin Seto| S E MW = admin X2 SYS AI2SI0] DS oSS

HEY %!QLI Ct. 4702 2Z At X & EHOF XtMIgt LHE 2 SANtricity System Manager AF2 Xt
QIEHO| AN MB &= 2212 E2US HESHIAIL.

2. pe|Rt 2w A Sl A 2l FEo| 2alXt 2ol CiEt System Manager 22 S QA OIS * A= MFY * 2
=1 |'c'>'H__| |:|.
= [=]

TdE &, S8 18, {32 = Y20 §l= 22 23 Ot AE A[ZFELIC

° *SIEYYO(AEER 3 E2t0|E) 2ol * — AE2|X| BBl HEER] 3 E2I0|E =5 2fQlgtL(Ct. 012|0]of

S v SAE O 29 NN ol — AE2|X| H{HO| HN|AL 4 QU SAE U S HF| RS Holgh|c
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18]
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=

oY THH

A2 AX| Ol s} AREE B 7 x
17— 222K HAHK| 2XI7H LYSHH System Ma nager7f S ABUS £ 4 YT FLICL

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

o *

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

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

AQXE A EYLIL

NVMe over RoCEO|| it S5 Mo HE Ao et AL|X|S F-RiLICE. ol={et T
Meoll= 74 XA 22t 2= HO0|ETF 2 & ZetE 4= gLt

() LHIOIE &4 918, NVMe over RoCE B304 CIOIE| &4 S/ AI7S(2Ae 491/ 32
AN SX| HEET} S| SZ HOIS EASIoF FLICH

£

1. @ A2l PO 0|yl

X 2 S5 Hof A= Tl * S 2datpfLint.
2. AEX 2ol 7hE Hetet Fe g MEish=s W2 WERIR 2A2|XtoAH ZelBHAIL.

SAE Z0|A NVMe over RoCEE MAstL|C}

RoCE £t 2| NVMe O|L|A|0f|0|E{ 2 AM0ll= RDMA 20 & NVMe-CLI I{7|X| Mx| & A
O|LIAIOIOIE] IP T4 1M, SAEO| NVMe-oF AlZ 8HF S0| Z&HE/LICE.

A|=Hst7| Hof|

S 2tE|= %A RHEL 7, RHEL 8, RHEL 9, SUSE Linux Enterprise Server 12 E£= 15 MH|A T 2 MK S
Aaisof fL|Ct E HESHIAIR "NetApp A= 2EH HERIA " 2[4 @+ Af°*°| A 552 HlstHAI.
oHA|

1. RDMA & NVMe-CLI IH7|X|E MX|stL|C}.

° SLES12 EE= SLES 15 *

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

RHEL 7, RHEL 8 3! RHEL 9 *

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

2. RHEL 8 % RHEL 99| ZQ UHIE¥3 A3 EE MX[EL|CL.
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RHEL 8 *
# yum install network-scripts
RHEL 9 *

# yum install NetworkManager-initscripts-updown
. SAEE AEZ|X[0| 2MSHE O] AFBElE SAE NQNS 7t 3L CH
# cat /etc/nvme/hostngn
- NVMe over RoCEE HZ%}= Ol AFEE|= O|E{ul ZEO|M IPv4 IP FAE HHEHYLICH 2 HESRZR
UE{H[O| A0f| CHOH i QIE{H|O| A0 CHSE CHRFSH =T EoHEl 2 ATRES &

O HHAOIM ALBE|= Ha= M SIEY0 HIE/ T 2FE 7|82 2 $fL|C}. 0 H=0{= IPADDR, Gateway
SOl AL} T+Z2 SLES X RHELS| off®| X| & &L ICt.

° SLES 12 ¥ SLES 15 *

CHS LHE S 2 of|A| It etc/sysconfig/network/ifcfg-eth4'S MM stL|Ct,

BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.1.87/24"
GATEWAY='192.168.1.1"

MTU=
NAME="'MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE IPADDR=
STARTMODE="auto'

3 Of2 of|®| ot '/etc/sysconfiginetwork/ifcfg-eth5 S MM BHL|CH.
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BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.2.87/24"
GATEWAY='192.168.2.1"

MTU=
NAME='MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE IPADDR=
STARTMODE="auto"'

RHEL 7 == RHEL 8 *

BOOTPROTO="static'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.1.87/24"
GATEWAY='192.168.1.1"

MTU=
NAME='MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE TPADDR=
STARTMODE="auto"'

I_O

o[ ®| I etc/sysconfig/network-scripts/ifcfg-eth5 S A

BOOTPROTO="static"'
BROADCAST=

ETHTOOL OPTIONS=
IPADDR='192.168.2.87/24"
GATEWAY='192.168.2.1"

MTU=
NAME="'MT27800 Family [ConnectX-5]"
NETWORK=

REMOTE IPADDR=
STARTMODE="auto"'

RHEL 9 *

45}

CS LIS Z of|x| It 'Yetc/sysconfig/network-scripts/ifcfg-eth4’ S A A ¢

gt

£ MEYLIL nmtui =& AHESI0] HZES g4t HEYLICL LE2

/etc/NetworkManager/system-connections/eth4.nmconnection O] == Ct3
Mgt

L{Ct.

Of| %l 11}°'°'|—|Ef



[connection]
id=eth4
uuid=<unique uuid>
type=ethernet
interface-name=eth4

[ethernet]
mtu=4200

[ipv4]
addressl1=192.168.1.87/24
method=manual

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

[proxy]

Ct22 Of| x| DU JULICE /etc/NetworkManager/system-connections/eth5.nmconnection O
3= Ogs Mdgct

[connection]
id=ethb5
uuid=<unique uuid>
type=ethernet
interface-name=ethb

[ethernet]
mtu=4200

[ipv4]
addressl1=192.168.2.87/24
method=manual

[ipv6]
addr-gen-mode=default

method=auto

[proxy]

. HER3 QAE{HO|AE SdstelL|Tt.
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# ifup eth4
# ifup ethb

6. SAEO|AM NVMe-oF AZ2 E™EILICt Of|M CFS DU S ZHMBILICE /etc/modules-1load.d/ &
EESLICt nvme rdma HE 2ES AE0tD HRE 20| HE Z=0| & HK JA=X| elgfL|ct,

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

E RIYLICt nvme rdma HE 2=0| 2EEEJUSL|CH CHS HHS AAlStL|CL
# lsmod | grep nvme
nvme rdma 36864 0
nvme fabrics 24576 1 nvme rdma
nvme core 114688 5 nvme rdma,nvme fabrics
rdma cm 114688 7
rpcrdma, ib srpt,ib srp,nvme rdma,ib iser,ib isert, rdma ucm
ib core 393216 15

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

A E2|X| 0{2|0] NVMe over RoCE HZg JAgtL|Ct

ZAEZ2{0| NVMe over RoCE(RDMA over Converged Ethernet)0l| CHSF HZ0| I 5tHE|0f
U= AL St=2)0 H|O|X| EE= SANtricity System Manager2| A|AE! HO|X|}| Al NVMe ZE
HdEg 24 = JASLICHL

* ZAEE2{2] NVMe over RoCE SAE ZE. 1&X| ofOHM System Manager0i|Af NVMe over RoCE B& &
ALY = gl&LTt
* DAE AZHO P FAYL|C

Of Zrioi| Chat

NVMe over RoCE :rwo * StEL0] * H|O|X| e Df|is: AIE [A|AE Of A HMATHS QUALICEH O] ZAoM =
SIEQ 0] HO|X|O|A EEE RLAMSH= ditHES MEHSH|C

—_—

@ NVMe over RoCE A& 3l 7|52 AEZ|X| 0{2]|0|2] AEZ2{0]| NVMe over RoCE ZE 7} Z &t
A0 EA|EIL|CE
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|

. System Manager 2/E{H|0|A0[A * Hardware * & ME{RILICE.

. 2ME NVMe over RoCE ZE7JI Q= ZHEERE 2

Ju

o
=
n

RoCE ZEE E3t NVMe A * 2 MEHBIL|C}
RoCE ZEE E3%t NVMe 74 * L3} AXH7F SEIL|C
CELR 220 28 TEE MEist 5 S * 8 28| Ct

=egE 1oy
O|HYl ZE £ 2 AMUESLICE olste AT MEHSHL|C} 201 220 EA|F=
SME HEQ A0 X 4 Q= X|C| —J—'k.—E(OZH

10Gbps)oil et ZarELict 7Hs3t Zte o a
2L

* XS BA

* 10Gbps
» 25Gbps
* 40Gbps
* 50Gbps
* 100Gbps
* 200Gbps

200GB 75 HICE QSFP 56 #H|0|22
@ HZAst AL Mellanox AL X| Gl/E=
OHHE{Y| HASH= ATt XtE

HAS AI8Y 4 ABLICE

M=l NVMe over RoCE ZE £ =
@ MEHSE TEO|M SFPe £ 7|51t
AX|SH{oF BILICtH BE EE= St

£ = AFEE0{OF BfLICY.

IPv4 SY/EE= IPv6 AE 2 - RLICH IPv4 5! IPv6 LIERIZ0f Chigt XS Edototad™
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TE MHA A
MTU 37|(* 7t ZE 4% HA|* E 22610 AF8  HRTH 22 MTU(Maximum Transmission Unit)O|
7ts) CHet M :’7|E HIO|E tHe|2 =fetL|Ct. 7|2 MTU

37|= =2 1500H0| ERILICE. 1500 ~ 4200
Atolef ZtS =sHof hL|C.

IPv4 AL * S MEiSH A * CI3 * 2 22I5tH IPv4 A S MElE £ Q= TS 4X17F SEILICE IPv6 A * 2
MENGH HR * Ci2 * 2 2251 IPve BE S MEHE o~ QU= Chet MXP7F FEILICH & S8S 25 MEot F2
IPv4 **"*Oil CHot CHSE X7 HA HE2|n * CHg * 2 22I6H IPve AX0l| CHSE CHat AXp7F F-IL|CEH
6. IPv4 B/EE IPv6 M™E XI5 e 50 AMYLICL ZE XTE HF S HH i3} 4%t LEZR| e * =7t
2% BAl * 23 E S
TE MY =k
DHCP MHOIM Xt 2 S 7FMZLICH THE NSO E 71 e{H o] M2 MEfgiL|Ct.
T2 MY MFYS X[™HeL(Ct ol 8= _—.._F Che ZEo 88 FAE Y=gt
IPv49| AR HIER3 MEul 0tA 3 5l A[0|ES0|E
ZSSILICE IPveel B2 2tRE Jtstt IP A2t
2tRE IP FAE ZeL(Ch
2tR8& JtsT IP FATF LIS =
@ AL LIHX| F4AE 0:0:0:0:0:0:0:092
AEELIC]
VLAN X3S SdotaLti 27t 88 BA|~ & 0| SM2 iSCS| EHAMTH ALRE £
225t A8 7ts |

5). @ 9! IEr NVMe over RoCE
=1

A
=
FEOME AtE S 5= RIS LI

O|Hul M =9 2dsh(* F7t B HA| * E 261 0| M2 iSCS| Bt AT AR 2
=3 ol

ICt. NVMe over RoCE

AsL
SFUNM= ALY & SlELICH

7. O+ 2 SEEU
DAE|M AERXE AMstn AZBLIC

SANTtricity System ManagerOi|A| Zt SAEE Ho[st7| Ho| S AENN EfZl HEER ZEE
AMSECHS NVMe HZS HXdloF BhL|Ct.

1. CI2 BEE A5t 2 E Z20] CHall NVMe-oF EHUC| AFE THsTt MEA|ARIS ZHMSIL|CE

nvme discover -t rdma -a target ip address
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O] HHOlA target_ip_address= target ZEQ| IP FAILICE,

() "NVMe ZM mS AE A0l BAIYO| 59l AlAHS| DE HESE EES HMFLICE

# nvme discover -t rdma -a 192.168.1.77
Discovery Log Number of Records 2, Generation counter 0

trtype: rdma

adrfam: ipv4

subtype: nvme subsystem
treq: not specified
portid: O

trsvcid: 4420

subngn: ngn.1992-08.com.netapp:5700.600a098000a527a7000000005ab3af9%4
traddr: 192.168.1.77
rdma prtype: roce

rdma gptype: connected
rdma cms: rdma-cm
rdma pkey: 0x0000

trtype: rdma

adrfam: ipv4

subtype: nvme subsystem
treq: not specified
portid: 1

trsveid: 4420

subngn: ngn.1992-08.com.netapp:5700.600a098000a527a7000000005ab3af9%4
traddr: 192.168.2.77
rdma prtype: roce

rdma gptype: connected
rdma cms: rdma-cm
rdma pkey: 0x0000

2. CI2 2 E HZO| T 15HA & 2t=8tLC}.
3. "NVMe connect -t RDMA -n discovered_sub_nqgn -a target_ip_address -Q queue_depth_setting -
controller_loss_timeout_period" B& 2 AFE5t0] A Hlj Z=20j| A HME 5| A|ARIO| HAZARIL|CH

@ o LI E HH2 HEE 0= RX|E|X| LELICH NVMe HZ 2 MAH™SHY| QA= RHEE!
= NVMe connect B S M3lisliof $tCt.

ost

() z2Es oA 4 gl AME T it Hizo| MFEX| gttt
() O BE Ageiol 2E was Kzt eizo] nfenict 7l ZEE w0 oY 4
Qs meQiLrt
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@ M 7|2 2ol EF2 1024 LIt CHS ol|x|e 0] "-Q 1024 BHE SHS AHE310] 1282
7|2 M™S 10242 ®{EstL|Ct,

@ HY HEED &4 AZE S AZHZ)2 60:2(3600%)ULICE CHS of|H|2F Z0] -1 3600' BHE
SHE M85 7|2 HHQl 600X 3600X = RH|tL|Ct.

# nvme connect -t rdma -a 192.168.1.77 -n ngn.1992-
08.com.netapp:5700.600a098000a527a7000000005ab3af94 -Q 1024 -1 3600
# nvme connect -t rdma -a 192.168.2.77 -n ngn.1992-
08.com.netapp:5700.600a098000a527a7000000005ab3af94 -Q 1024 -1 3600

4. 3THA| S BH=5t0] HMEl 5te| A|AH

o

& B 20| AZLCt.

SANtricity A|A "Rl 22| X2 ALESHH AEZ|X| H{E 0| H|O|E E M&St= S AEE Ho|gfL|Ct,

Lo =
SAE Mol AER[X| B HEE SAEE ] F= tHA E stLio|H &0 tiet 1/0
HNA S 5{85t= o] 2Rt TA & SHLtLCt.

x
SAES HOIT 1) OIS XIAS YFOI FHAIL.

o
1 S 0| §2 MSSHOF &L Ct.

© ME & 52 ZR0= 0| ZY0| dSoHA| L.
* 0|52 Z0li= 30AHE =utE &= YUELICH
T

1. AEE|X| [SAE| HFE MEighL|C
2. MENU: Create [Host] & 22/gfL|Ct.
Create Host CH2} AFXt7t LEEFEFL|CE,

3. WO w2t TAE MY g MEARIL|CE

43 49
o|& M =AEQ| 0|52 =RlLIC).
DAE 2F MM FIULICH CEUR SE0M LS 4 F otLtE dEELIC

* SANtricity 11.60 O|&-& * Linux *

* * Linux DM-MP(7{'d 3.10 O|4}) * - SANTtricity
11.60 O|™ HH
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ks 29

SAE QIHIO[A RHEYLICt MEY S AE QIHH|0|A fYS MEIRILICE Fd¢l
ofH[0]0f| AFE 7hS Tt = AE QIE{H|0|A RHO| SHLIRE
A= FR 0| EYS Mg = YIELIT

SAERE ChE & StUE sdRLItt

SAE TEJ} 2013 2L 220N SAE ZE
AEXE MEY  ASLICH o] Yol AFE=

S RILICE
RE-E S

SAE EEJL 2IQI8HN %2 FS AU

letc/NVMe/hostngn2 E10 hostngn AEXHE
xto} SAE Fo|of| HZBHL|CE.

SAE TE ASIIZE AZ 02 Q2| HL}
/etc/NVMe/hostngn IH (Bt EHOY| SHLHAOf|A] *
SAE ZE*HUEZ SAENHET|E & JASLICH

SAES} oiZBtEY 3 Hoj SLto] SAE mE
AERLS 7fsHoF Bhx|gt SAE S A
AIRIE A4 Melst 4 Lct 2t Al -
SAE LE * Lo EAIELCH BRsH Z2 Hof
ol * X * B MeElsto] AERIE HHE 25
QaLict,

AEJ MZXOZ MME|H SANtricity System Manager= SAEQ| CHolf M El 2 SAE T EO CHst 7|2
Eg MAMsHL|C}
o= .

7|2 HA2 "<Hostname_Port Number>"IL|C}. O|E S0, TAE IPTO]| CHoll M & X Hj ZES| 7|2 HA2
IPT_1iL|Ct.

IO EH0l| ALRE 4 YEE BAE L SAE Z2{AE0 2S5 (HIYAH|0|A)S Beksfof
SILICE O] LS SAE £ SAE SHAH| AE2|X| H{ZQ| StLt 04| LI AT 0| A0
CHSt QA A HBtS HojgtL|ct

1M
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=

* 280| 0|0| CIE SAE = SAE ZHAE0|
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E 22 AHIt &L

0| HolE[SLICt.

AEQ| 7|52 Ch3 Tt

MESI7ALE ALESH| g =
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=
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oti&ISHOF
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=

=59 DA

E A
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AMEHS
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=
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S

= ASLILE
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=S dHe

o
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ol
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=
Wy
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70 &1
ol Kr
o <

C
-

o

L|C}.

I.

-
o
=

AHESH B0l M|~

2 Ag 7kset NS

2Lse

& S50 LIEFEL|CE

Hu

FL|CE

-
o
=

SAEN HEAE = =2ES HA

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

ST A

SMdevices 22 A5 S AE|
7| X|e] L£0|H 'NVMe list'

7|1232h), € EE= json0| E £ UEL|CE,

o
7C=>|T

H2{™ 'NVMe NetApp SMdevices[-o<format>] BES

oL
LS

HHEE

-
ot

e ZZ0] CH
HA(-07t AFEE|X]

st 2t NVM
o

E-Series =501 CH
AMESIMA|L. format>
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# nvme netapp smdevices

/dev/nvmelnl, Array Name ICTM0706SYS04, Volume Name NVMe2,

ID 000015bd5903df4a00a0980000afd4462, Controller A, Access
2.15GB

/dev/nvmeln2, Array Name ICTM0706SYS04, Volume Name NVMe3,

ID 000015c05903e24000a0980000af4462, Controller A, Access
2.15GB

/dev/nvmeln3, Array Name ICTM0706SYS04, Volume Name NVMe4,

ID 00001bb0593a46£f400a0980000af4462, Controller A, Access
2.15GB

/dev/nvmelnd4, Array Name ICTM0706SYS04, Volume Name NVMeo6,

ID 00001696593b424b00a0980000af4112, Controller A, Access
2.15GB

/dev/nvme2nl, Array Name ICTM0706SYS04, Volume Name NVMe2,

ID 000015bd5903df4a00a0980000af4462, Controller B, Access
2.15GB

/dev/nvme2n2, Array Name ICTM0706SYS04, Volume Name NVMe3,

ID 000015c05903e24000a0980000af4462, Controller B, Access
2.15GB

/dev/nvme2n3, Array Name ICTM0706SYS04, Volume Name NVMe4,

ID 00001bb0593a46£f400a0980000af4462, Controller B, Access
2.15GB

/dev/nvme2nd4, Array Name ICTM0706SYS04, Volume Name NVMe6,

ID 00001696593b424b00a0980000af4112, Controller B, Access
2.15GB

SAEO|M FHolil =X|E SFELICE

AE2|X| HEd| CHst S

Ji

2=

fufn

|

O

UASLICE.

A%

0|

RHEL 7 % SLES 12= NVMe over RoCEO]| L3t C}=

57| Mol
AHIof 2R3 {7|X|E 2 X|30F ghL|Ct.

NSID
State

NSID
State

NSID
State

NSID
State

NSID
State

NSID
State

NSID
State

NSID
State

1, Volume

unknown,

2, Volume

unknown,

4, Volume

unknown,

6, Volume

unknown,

1, Volume

unknown,

2, Volume

unknown,

4, Volume

unknown,

6, Volume

unknown,

517] 98l SAEO|AM RO A2 AHSIZE LAIS

* RHEL(Red Hat) @A EQ| AL "rpm -q device-mapper-multipath"S &3#8t0] 17| X|7F AK| [0 JU=X]|

SHoISfL|C}

* SLES 2AE°| E2 'rpm-q multipath-tools’E Al IHF|X|7 DX[=|0] Y=X| =lghL|ct
@ S XML "NetApp 4= 2EH HEZA =" 2Rt YO0|EZF SX|=|U[=X] 2l5H7| 2/,
CHS Z27t SLES = RHELS| GA H{ T} HM|UH = ZS5HK| §42 4= UASLICH

EHof| chok

ZAZ0| DMMP(Device Mapper Multipath)S

RHEL 8, RHEL 9 & SLES 15= L{ZHEl 7|2 NVMe HIYLHE AFZTL|CH A&l F21 OSOof| L2} SHZA|
Aldliste{™ CfE AZ9| Y8 It 1M0| LBHL|Ct,

AtERiLCt.

A
M
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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

RHEL 7 EE= SLES 120] {3l &X| 0HIH C}E ZZ(DMMP)S g4 stefL(Ct

712822 DM-MP= RHEL %! SLESO||A HIZ-HSHELICE SAEN M DM-MP 4 @A E gdststs{™ Chg
CHAE S3SHAIR.

oHA|
1. C+S of[of] EAIE! CHZ NVMe E-Series & X| 252 'etc/multipath.conf' T Q| devices M MOf| F=7tgtL|Ct.

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

2. A|AE

a

il

El Al A|ZE| =2 'multipid' S TAELICE.

# systemctl enable multipathd

w
rt

M Y| D UX| O™ "HE|HO| =S A EFRILICY.

# systemctl start multipathd

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

e

d HEj0| 1 &l SIX| =helgtLCt.

# systemctl status multipathd

7|2 NVMe CtE ZZE At2310] RHEL 82 M&gL|Ct
7|2 NVMe Multipathing2 RHEL 80|A 7|2XH O 2 H|Z M S}g|

1. 712 NVMe CtE ZZ2E AH23tT S 'modprobe’ 212 AN etL|C.

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

2. 22 '2HZZE"' 0j2t0|E £ 'initramfs’S CHA| ZHEL|CH
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# dracut -f

3. 712 NVMe CtE ZZE A3 E HFot MEjollM MHE xHREeLICH

# reboot

4. SAEE BB 2 J|= NVMe MultipathingO| g-gtE|0f QLEX| gelgfLTt.

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

H £240| NQ! 22 7|2 NVMe Multipathing2 0 X 5| H|ZMste|of UELICE.
b. 33 £210| YOI AL 7|2 NVMe CIEZAR 7|50| &AMl 1 2HASH D= NVMe EHX|0|A 0] 7|52 AMREt
AULct,
@ RHEL 9 5! SLES 159| 22, 7|2 NVMe L5 HZE 7|2XOZ AFESHH 371 40| ZRSHK|
et&LCt.
7tAb ZHX| EFZIO| NVMe 2501 A M|ASL|CH
AtE3t= OS(H =& 22 ChEst W) E 7|Hte = ClHIO|A EfZIC = HEE = (EEHS
AT A OIALIC}
o= T AMH .

RHEL 7 9! SLES 129| A2, I/O= Linux SAE 7} 7HAH &HX| CHAIO 2 K| ™ BtL|CtH DM-MP= 0|2{38t 7 EF2IQ|
7|80 £l = 22X HZ2E #a2|gfLCt.

=2|H C|Hto|A ZETt Ot DM-MPOIIA &St ZHA CIHFO| A0 2l==d g Mas{of SfL|Ct 22| Z =0 Cit

UEHS A= 22 DM-MP7t Y 2H] O|HIES #e|e £ gleH =={0| HujgtL|ct,

/devimapper2| dm &X| EE= 'symlink' £ S3lf 0|22t 25 EX|0f] HMA LS -~ JASLICL ol E EH CS ZELICH
/dev/dm-1

/dev/mapper/eui.00001bc7593b7£f5f00a0980000af4462

o

CHE "NVMe list" BES| £ 0o M= ZAE L E O|F1t HYAHO|A |DO| &2t 2AHE 20 FLICL
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NODE SN MODEL NAMESPACE
/dev/nvmelnl 021648023072 NetApp E-Series 10
/dev/nvmeln2 021648023072 NetApp E-Series 11
/dev/nvmeln3 021648023072 NetApp E-Series 12
/dev/nvmelnd 021648023072 NetApp E-Series 13
/dev/nvme2nl 021648023151 NetApp E-Series 10
/dev/nvme2n2 021648023151 NetApp E-Series 11
/dev/nvme2n3 021648023151 NetApp E-Series 12
/dev/nvme2n4 021648023151 NetApp E-Series 13
= gy
= LEO[E2 LS & RE2=R FYEU Lt
* nvme12 ZHEE2 AE LIEIHLHL nvme2= ZHEER
BE LIEFHLICE
* 01, n2 59| HI|H2 SAE BN HYAHO|A
AEXE LIEFHLICE Ol2{et Al EXH= HO|A
UhEE| D AESE AL O HEEE BE 8
gr= LI
'Y AHO[A! HIYAHO|A Eoll= AEE[X| HHE 2tEHOIM AHEl=

Al Xtol | UATHO|A ID(NSID)Zt LIEEL|CE.

CHS "HE|I|A-|I' S0 M= 2| XSt 227 T2|Q 2 50902 EA|E| D 2| XIE|X| ¢te A2= T2|Q 71022
HEA|EL|CE.

nux 2GHN|X|= 'Status=active’ 2 HEA|=l ZZ 250 Clist

Linux I/OE 2t
JIE2 HYHof| AHEE £~ JELICE

ElSt 1, 'Status=enabled’ 2 LIEE AZ

eui.00001bc7593b7£500a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| "= #:#:#:4 nvmelnl 259:5 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
- #:#:4:# nvme2nl 259:9 active ready running
eui.00001bc7593b7£5£f00a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0'
| "= #:#:4%#:4 nvmelnl 259:5 failed faulty running
prio=10 status=active

prio=0 status=enabled

"—+- policy='service-time 0'

= #:f:#:# nvme2nl 259:9 active ready running
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2ol 3= My

' policy="service-time 0' prio=50 status=active O M1t Chg &2 NSID7} 102! namespace?!
nvme1n10]| prio 2} 501} active2| 'MEN' ZtC 2 AZ0|
X Hotel= AE 20 FLIC)
Of LiYAmo|A= HESE] AGIM 2FELICE

' policy="service-time 0' prio=10 status=enabled' 0] M2 HYAHO|A 109 HYURH BZ2E HO| F£H,
Z2|2 (0] 100|11 "HEN' Zt0| 'edetaE el A2
LIEFHLICE 24 1/07t O] 29| HYAHO|AZ
HUXIX| e LItt.
O] HAmo|A= HEEE BOIM AF/ELICH

' policy="service-time 0' prio=0 status=enabled' 0| O|X|= HEER| A7t MEEIE|= SOt CIE A|EQ

"HE[I A £HE 20 FELICH HIIAHO0|A 109
FEE T2 20| 00|11 "HEf Zto| gdetE el Amlet
Al A2 2 HAIEL|C

' policy="service-time 0' prio=10 status=active =IPN]
ZHE

2= nvme2E 7I2|7|2£ /0= 0| ZZ2E Edf
2

=
o
£8{ B2 =|C|AME LTt

=2|X NVMe ZX| EFZIO| CHSE NVMe 28 AM|A

Mg B¢ 0s 8 =t = CrEst Ao et ClHo]A Erzliof chet iE3 S #48E +=
UASLICE.

RHEL 8, RHEL 9 % SLES 15| &2, I/0= Linux SAE7} 22| NVMe EX| EF02 X| BT} 7|2 NVMe
CHs 22 £R82 2 AENM BEAE = 28 Y S2|H FX|2| 22X 228 2eHLCh

=2|X NVMe HX|:= 1/0 EFZILICE

o 230 cHet I/0E AeiSt= Z10| 7tE £EELICE /dev/disk/by-id/nvme-eui. [uuid#] =2/ NVMe & X|
HEZ XX 0|E°fE 3\0| OtL|2} /dev/nvme [subsys#]n[id#]. O|2{et & {X| Zt9| 23 = Ot HAHS
AH2S |‘0:| ﬂo UELICE.
o = =

# 1s /dev/disk/by-id/ -1
lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-
eui.0000320£f5cad32cf00a0980000af4112 -> ../../nvmelOnl

[/O7} off HHEILICEH /dev/disk/by-id/nvme-eui. [uuid#] = Soff 21& M EL|CE
/dev/nvme [subsys#In[id#] 7|2 NVMe CIE 22 SEMZ ALESIH ZE Z2E 0| Z = Of2{of| A
7t et SLICE

=)

o

Ao =S = & USLICH
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# nvme list-subsys
Ol d| ==4:

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

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

"NVMe list -Subsys" S A2 off WY AH|O|A FHKIE X|HSHH ST HIJAH 0| A0 CHEE HZ20i Chet =7t
HE7t S ELt.

# nvme list-subsys /dev/nvmeOnl

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

\

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

+- nvme3 rdma traddr=192.168.131.102 trsvcid=4420 live optimized

ot OHE 22 HHO| 23 E AESH0] 7|2 HIYRHE 93t 22 FEHE = = JUSLICL
#multipath -11
@ ZZ HEE H2{H Jetc/multipath.confOi|A] CtSS MM Sl{of EhL|Ct.

defaults {

enable foreign nvme

Ol 2.
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eui.0000a0335c05d57a00a0980000a5229d [nvme] :nvmeOn9 NVMe, Netapp E-
Series, 08520001

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

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

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

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

"= 0:1:1 nvmeOclnl 0:0 n/a non-optimized live
ord A|AE MM M(RHEL 7 %! SLES 12)
RHEL 7 5! SLES 129 2 HQAH0| A0 It A|ARS Mot A A|ARS

Ot E L}

——d

|

1. '/devimapper/dm’ C|H}O|A S22 HHES AAeL(Ct

=

7t 22{H 'multipath -II' &

# multipath -11

0| o Zit= dm-192t dm-160|2t= F 7HX| &X|E 2 FLICL

eul.00001ffeb5a%94ff8500a0980000af4444 dm-19 NVME, NetApp E-Series

size=10G features='l queue if no path' hwhandler='0' wp=rw

| -+- policy='service-time 0' prio=50 status=active
| |- #:#:4:%4 nvmeOnl9 259:19 active ready running
| "= #:#:4#:4 nvmelnl9 259:115 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:4#:4 nvme2nl9 259:51 active ready running
= #ifi#:# nvme3nl9 259:83 active ready running

eui.00001£d25a94£fef000a0980000af4444

size=16G features='l queue if no path'

| -+- policy='service-time 0' prio=50
| |— #:#:#:# nvmeOnl6 259:16 active
| "= #:#:#:# nvmelnl6 259:112 active

"—+- policy='service-time 0' prio=10
|- #:#:#:# nvme2nl6 259:48 active
T— #:#:4#:# nvme3nlé 259:80 active

2. 2t '/dev/imapper/eui -' C|HFO|A Q| MHE[M0f| Ip A|A

I- MEH

—

>

d-gst
Lt

HO

EHo Ih A[A

Hr

or H
IE ne
12 ﬂ]|0

2ok

mo >

o wh2f CHELICE. of dlolM=

dm-16 NVME, NetApp E-Series
hwhandler='0"
status=active

WP=rW

ready running
ready running
status=enabled
ready running

ready running

IS A AISH|C},

ext4 OIY A|AHIZ OtE
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# mkfs.ext4d /dev/mapper/dm-19

mke2fs 1.42.11 (09-Jul-2014)

Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97£987e9-47b8-47f7-b434-bf3ebbe826d0

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af ClHIO|AS OREY Z0E WA etL|Ct.

# mkdir /mnt/ext4d

4. C|Hjo|AE O2EgLICE

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

ohd A|AE! H(RHEL 8, RHEL 9 3! SLES 15)

RHEL 8, RHEL 9 5! SLES 152| Z< L[0|E|E NVMe 2 X|0f| ItY A|ABRIS MM o
AAEIZ OIR2EBIL|CY,
CHA|

1. E AABLCt multipath -11 NVMe X SE2 I = HAQULICE
# multipath -11

Ol BHO| Zit= HZEE &X[E &= M AMHEY & JELICH /dev/disk/by-id/nvme-eui. [uuid#] XK.

—_=21— o = X1—

Ot2H Ofl= ULICt /dev/disc/by-id/nvme-eui.000082dd5c05d39300a0980000a52225.
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eui.000082dd5c05d39300a0980000a52225 [nvme] :nvmeOn6 NVMe, NetApp E-
Series, 08520000
size=4194304 features='n/a' hwhandler='ANA' wp=rw
|-+- policy='n/a' prio=50 status=optimized
| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live
| -+- policy='n/a' prio=50 status=optimized
| "= 0:1:1 nvmeOclnl 0:0 n/a optimized live
| -+- policy='n/a' prio=10 status=non-optimized
| "= 0:2:1 nvmeOc2nl 0:0 n/a non-optimized live
‘—+- policy='n/a' prio=10 status=non-optimized
"= 0:3:1 nvmeOc3nl 0:0 n/a non-optimized live

2. 2IX|E MEStH Hst= NVMe EX|2| THE|MOf| It A|ARIS MMBLICH /dev/disk/by-id/nvme-
eul. [1d#].

o AARS ddot= g2 defet of e A[A-of [h2f CHELICE Of G0[AM = extd ItA A|ARS
Y/S 2o FLIC

rr

# mkfs.extd /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
mke2fs 1.42.11 (22-0ct-2019)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97f987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:

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

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. M C|HIO|AE DIREY ZELE MMBtLCE
# mkdir /mnt/extd

4. C|Hjo|AE D2 EgfLICE

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

SAENM AEE|X| HHAE StOISHL|CH

=

HIJAHO|AE AHRSEY| HO| SAENA HQJAHO]A0 HO|EE M

o
i
=
1o
fujo
1
30
i
Ral

121



© O A|AROZ HOE XT|ohE U AT O|ALICE

2z
1. SAEO|M 3fLt 0|40 IHUS C|AT9| OHRE XHOR SAIRLIC
2. Il 9zl C|AZ 0| C}2 ZOE ChA| ZABILICE
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# zypper install nvme-cli
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# yum install nvme-cli
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[Unit]

Description=Auto-connect to subsystems on FC-NVME devices found
during boot

[Service]

Type=oneshot

ExecStart=/bin/sh -c "echo add >

/sys/class/fc/fc udev device/nvme discovery"

[Install]
WantedBy=default.target

2. nvmefc-boot-connections AH|A S EMSISHD A|ZHHL|C

systemctl enable nvmefc-boot-connections.service

systemctl start nvmefc-boot-connections.service

° Emulex HBAO]| Lt S AE & AF: *
(D) ct2 2l Emulex HBAOHR SEEILICE

1. SLES12 SP4E NVMe/FC Initiator2 AFE3t2{H Ipfc_enable_fc4_types 322 ANSHMA|2.

# cat /etc/modprobe.d/lpfc.conf
options lpfc lpfc enable fc4 type=3

2. "initrd"E CHA| L ESIHO] Emulex HZ 3! 28! 07 M4 HAS TP ZLIC

# dracut --force

SAETL HEEE D SAEM NVMe/FC O|L|A|0f|0]E{ 7} HHEL|CE,
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# nvme netapp smdevices

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

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

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

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

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

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

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

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

Volume Name NVMe2, NSID

Controller A, Access State

Volume Name NVMe3, NSID

Controller A, Access State

Volume Name NVMe4, NSID
Controller A, Access State

Volume Name NVMe6, NSID
Controller A, Access State

Volume Name NVMe2, NSID
Controller B, Access State

Volume Name NVMe3, NSID
Controller B, Access State

Volume Name NVMed4, NSID
Controller B, Access State

Volume Name NVMe6, NSID
Controller B, Access State

SAEO|M FHolil =X|E SFELICE

AE2|X| HEd| CHst S
UEL|CE.

T

2=

fufn

|

Ok

AlZfotz] FHof

AHIof 2R3 {7|X|E 2 X|30F ghL|Ct.

S AEQ| E2 "rpm -q device-mapper-multipath"S

* RHEL(Red Hat) =
OISt |C}

ob7| ?loll = AEOAM Zol =X 5 HSH=S

1,

unknown,

Volume

2,

unknown,

Volume

4,

unknown,

Volume

6,

unknown,

Volume

1, Volume

unknown,

2,

unknown,

Volume

4,

unknown,

Volume

6,

unknown,

Volume

AlSHSHO] 7| X| 7} M| E|of QX

7Y

A
M

* SLES SAEQ| Z2 'rpm-q multipath-tools'E Ast] IH7|X|7t AX|E|0f JL=X| &rQlghL|Ct
o[ Zreiof ChaH
RHEL 7 % SLES 12= NVMe over Fibre Channel2 At&& I C+E Z 20| DMMP(Device Mapper Multipath)E

AHEELICH RHEL 8, RHEL 9 3! SLES 15= LHEE 7|2 NVMe HY HE AFEELICE
SHIEA| dAsteH OE J=22 LR 7t 40| ZRLCt

RHEL 7 == SLES 120 CHsf &X| 04 CtE ZZ2(DMMP)E 2HdatgiL|Ct

7|25 02 DM-MPE RHEL 3! SLESOI|A HIZASLEILICE SAE A DM-MP 74 &

AE ShA]
4—= = o

2 Sl osof w2t

ststa{H ChS
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1. C+2 of[of] EAIE! CHZ NVMe E-Series B X| 252 /etc/multipath.conf IH Q| devices MM0f| F7HEHL|CE,

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

2. NAEI HEI Al A|ZHE| £ 2 'multipid' S RASHLICE

4

# systemctl enable multipathd

w
rot

M HYE| O UX| O™ "HE|HO| =S AIRFRILICH.

# systemctl start multipathd

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

o

4 HEjo| 1 &l SIX| helgtLCt.

—

# systemctl status multipathd

RHEL 80i| CH$t 7|2 NVMe CIE 22 E MAstL|Ct

Of Zrioi Chat
7|2 NVMe Multipathing2 RHEL 80X 7|2 o = H|2Hdtx[0] LM of2f tHA|E A5 24

EHA|
1. 7|2 NVMe Ct& Z2E #H7| 25 'modprobe’ &2 AN BtL|C}.

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

2. M modprobe OW7H#H4=2 "initramfs"S CIA| ZHEL|LCE,
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# dracut -f

3. MHE THREESI 7|2 NVMe B2 CHE9PH 2HotEl HEfz MetetL|ct

# reboot

4. SAEE HEISH 2 7|2 NVMe Z & CHE27F 243U =X] &elgfL|Ct,

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

H £240| NQ! 22 7|2 NVMe Multipathing2 0 X 5| H|ZMste|of UELICE.
b. 33 £210| YOI AL 7|2 NVMe CIEZAR 7|50| &AMl 1 2HASH D= NVMe EHX|0|A 0] 7|52 AMREt
ALt
@ RHEL 9 % SLES 159 Z2, 7|2 NVMe C}5 Z2E 7|2HO=Z AtsHH 71 40| LRBIX|
& LICEH

7tAb ZHX| EFZIO| NVMe 2501 A M|ASL|CH
A 21 0s A 2t& 2= CrEe wol| whet C{HRo|A EfZIo) Cit &3S A8 &+
°|4>L|Ef
Py —] .

RHEL 7 & SLES 129| Z2, /0= Linux SAEJ} 7HAF ZHX| CHAIQ 2 X| & SHL|CH DM-MP= 0|28t 7hAL EF2llQ|
7|4to] £|= E2|X A2 E 2a|ghct.

=2|H C|HIo|A ZETt Ootl DM-MPOIIA St ZHA CIHFO| A0 2l==d g Mas{of efL|Ct 22| Z =0 it

UEHZS A= 42 DM-MP7t Y 2H] O|HIES #e|e £ el =={0| HujgfL|ct,

/devimapper2| dm &X| EE= 'symlink' £ S3lf 0|22t 25 ZX|of] HMA S -~ JASLICL ol E EH CS ZELICH
/dev/dm-1

/dev/mapper/eui.00001bc7593b7£f5f00a0980000af4462

o

CHE "NVMe list" BES| £ 0o M= ZAE L E O|F1t HYAHO|A |DO| &2t 2AHE 20 FLICL
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NODE SN MODEL NAMESPACE
/dev/nvmelnl 021648023072 NetApp E-Series 10
/dev/nvmeln2 021648023072 NetApp E-Series 11
/dev/nvmeln3 021648023072 NetApp E-Series 12
/dev/nvmelnd 021648023072 NetApp E-Series 13
/dev/nvme2nl 021648023151 NetApp E-Series 10
/dev/nvme2n2 021648023151 NetApp E-Series 11
/dev/nvme2n3 021648023151 NetApp E-Series 12
/dev/nvme2n4 021648023151 NetApp E-Series 13
= gy
= LEO[E2 LS & RE2=R FYEU Lt
* nvme12 ZHEE2 AE LIEIHLHL nvme2= ZHEER
BE LIEFHLICE
* 01, n2 59| HI|H2 SAE BN HYAHO|A
AEXE LIEFHLICE Ol2{et Al EXH= HO|A
UhEE| D AESE AL O HEEE BE 8
gr= LI
'Y AHO[A! HIYAHO|A Eoll= AEE[X| HHE 2tEHOIM AHEl=

Al Xtol | UATHO|A ID(NSID)Zt LIEEL|CE.

CHS "HE|I|A-|I' S0 M= 2| XSt 227 T2|Q 2 50902 EA|E| D 2| XIE|X| ¢te A2= T2|Q 71022
HEA|EL|CE.

nux 2GHN|X|= 'Status=active’ 2 HEA|=l ZZ 250 Clist

Linux I/OE 2t
JIE2 HYHof| AHEE £~ JELICE

ElSt 1, 'Status=enabled’ 2 LIEE AZ

eui.00001bc7593b7£500a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| "= #:#:#:4 nvmelnl 259:5 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
- #:#:4:# nvme2nl 259:9 active ready running
eui.00001bc7593b7£5£f00a0980000af4462 dm-0 NVME,NetApp E-Series
size=15G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0'
| "= #:#:4%#:4 nvmelnl 259:5 failed faulty running
prio=10 status=active

prio=0 status=enabled

"—+- policy='service-time 0'

= #:f:#:# nvme2nl 259:9 active ready running
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2ol 3= My

' policy="service-time 0' prio=50 status=active O M1t Chg &2 NSID7} 102! namespace?!
nvme1n10]| prio 2} 501} active2| 'MEN' ZtC 2 AZ0|
X Hotel= AE 20 FLIC)
Of LiYAmo|A= HESE] AGIM 2FELICE

' policy="service-time 0' prio=10 status=enabled' 0] M2 HYAHO|A 109 HYURH BZ2E HO| F£H,
Z2|2 (0] 100|11 "HEN' Zt0| 'edetaE el A2
LIEFHLICE 24 1/07t O] 29| HYAHO|AZ
HUXIX| e LItt.
O] HAmo|A= HEEE BOIM AF/ELICH

' policy="service-time 0' prio=0 status=enabled' 0| O|X|= HEER| A7t MEEIE|= SOt CIE A|EQ

"HE[I A £HE 20 FELICH HIIAHO0|A 109
FEE T2 20| 00|11 "HEf Zto| gdetE el Amlet
Al A2 2 HAIEL|C

' policy="service-time 0' prio=10 status=active =IPN]
ZHE

2= nvme2E 7I2|7|2£ /0= 0| ZZ2E Edf
2

=
o
£8{ B2 =|C|AME LTt

=2/ NVMe E K| EfZI0]| NVMe S &0 M| ASHL|CH

Mg B¢ 0s 8 =t F = Chsst Zyof et ClHo]A Erzllof chiet iE3 S #48E &
UASLICE.

RHEL 8, RHEL 9 % SLES 15| &2, /0= Linux SAE7} 22| NVMe EX| EF02 X|HBtL|CE 7|2 NVMe
CHs 22 £R 82 2AENM BEAE = 28 Y 22X FX|2| 22X 228 22HLCh

=2|X NVMe HX|:= 1/0 EFILICE

o 230 cHet I/0E AelSt= Z10| 7HE £EELICE /dev/disk/by-id/nvme-eui. [uuid#] =2/ NVMe & X|
HEZ XX 0|E°fE 3\0| OtL|2} /dev/nvme [subsys#]n[id#]. O|2{et & {X| Zt9| 23 = Ot HAHS
AH2S |‘0:| ﬂo UELICE.
o = =

# 1s /dev/disk/by-id/ -1
lrwxrwxrwx 1 root root 13 Oct 18 15:14 nvme-
eui.0000320£f5cad32cf00a0980000af4112 -> ../../nvmelOnl

[/O7} off HHEILICEH /dev/disk/by-id/nvme-eui. [uuid#] = Soff 21& M EL|CE
/dev/nvme [subsys#In[id#] 7|2 NVMe CIE 22 SEMZ ALESIH ZE Z2E 0| Z = Of2{of| A
7t et SLICE

=)

o

Ao =S = & USLICH
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# nvme list-subsys
Ol d| ==4:

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

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

"NVMe list -Subsys" S A2 off WY AH|O|A FHKIE X|HSHH ST HIJAH 0| A0 CHEE HZ20i Chet =7t
HE7t S ELt.

# nvme list-subsys /dev/nvmeOnl

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

\

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

+- nvme3 rdma traddr=192.168.131.102 trsvcid=4420 live optimized

ot OHE 22 HHO| 23 E AESH0] 7|2 HIYRHE 93t 22 FEHE = = JUSLICL
#multipath -11
@ ZZ HEE H2{H Yetc/multipath.conf [ A] CtS S MAsl{of BL|Ct.

defaults {

enable foreign nvme

Ol 2.
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eui.0000a0335c05d57a00a0980000a5229d [nvme] :nvmeOn9 NVMe, Netapp E-
Series, 08520001

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

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

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

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

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

ord A|AE MM M(RHEL 7 %! SLES 12)

RHEL 7 5! SLES 129| Z2 ¥St= dm & X[0f| It A|AEIZ MMSE D M A[ARIS
Or2EgtL|C},

ChA|
1. '/dev/imapper/dm' C|HIO|A S£& 7t 22{H 'multipath -II' BES AASLICE

# multipath -11

0| o Zit= dm-192t dm-160|2t= F 7HX| &X|E 2 FLICL

eul.00001ffeb5a%94ff8500a0980000af4444 dm-19 NVME, NetApp E-Series
size=10G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:4:%4 nvmeOnl9 259:19 active ready running
| "= #:#:4#:4 nvmelnl9 259:115 active ready running
‘—+- policy='service-time 0' prio=10 status=enabled
|- #:#:4#:4 nvme2nl9 259:51 active ready running
= #ifi#:# nvme3nl9 259:83 active ready running
eui.00001£fd25a94fef000a0980000afd4444 dm-16 NVME,NetApp E-Series
size=16G features='l queue if no path' hwhandler='0' wp=rw
| -+- policy='service-time 0' prio=50 status=active
| |- #:#:#:# nvmeOnl6 259:16 active ready running
| "= #:#:%#:4 nvmelnl6 259:112 active ready running
"—+- policy='service-time 0' prio=10 status=enabled
|- #:#:#:4 nvme2nlo 259:48 active ready running
= #:d:#:# nvme3nle 259:80 active ready running

2. 2t '/dev/imapper/eui -' C|HFO[A Q| MHE[M0f| It A|ARIS HAMBL|CE

I.

>

d-gst
Lt

Hr
HO

or H
IE ne
12 ﬂ]|0

2ok

mo >

MEHSE IH A|AROf 2t CHELICE O] oo M= ext4 T A|ARIS BIE
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# mkfs.ext4d /dev/mapper/dm-19
mke2fs 1.42.11 (09-Jul-2014)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97£987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. Af ClHIO|AS OREY Z0E WA etL|Ct.

# mkdir /mnt/ext4d

4. C|Hjo|AE O2EgLICE

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

ot A| AR M A(RHEL 8, RHEL 9, SLES 15)

RHEL 8, RHEL 9 & SLES 152| A2 H|O|E|E NVMe & X|0f It A|AERHIS MMSE D Ifd
AMAHIS OFRETILICE

CHA|

1. multipath -l 3HS Alsst0] NVMe & 22 7t SLICY

# multipath -11

Ol BHO| Zit= HZEE &X[E &= M A EY & JELICH /dev/disk/by-id/nvme-eui. [uuid#] XK.
Ot2H Odl= ULICt /dev/disc/by-id/nvme-eui.000082dd5c05d39300a0980000a52225.
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eui.000082dd5c05d39300a0980000a52225 [nvme] :nvmeOn6 NVMe, NetApp E-
Series, 08520000
size=4194304 features='n/a' hwhandler='ANA' wp=rw
|-+- policy='n/a' prio=50 status=optimized
| "= 0:0:1 nvmeOcOnl 0:0 n/a optimized live
| -+- policy='n/a' prio=50 status=optimized
| "= 0:1:1 nvmeOclnl 0:0 n/a optimized live
| -+- policy='n/a' prio=10 status=non-optimized
| "= 0:2:1 nvmeOc2nl 0:0 n/a non-optimized live
‘—+- policy='n/a' prio=10 status=non-optimized
"= 0:3:1 nvmeOc3nl 0:0 n/a non-optimized live

2. 2IX|E MEStH Hst= NVMe EX|2| THE|MOf| It A|ARIS MMBLICH /dev/disk/by-id/nvme-
eul. [1d#].

o AARS ddot=s 2 defot ofd A|AR0f wh2f CHELICE Of KIM|M| M= extd THE A|AFS 2HE
YyS 2o FLIC

rr

# mkfs.extd /dev/disk/by-id/nvme-eui.000082dd5c05d39300a0980000a52225
mke2fs 1.42.11 (22-0ct-2019)
Creating filesystem with 2620928 4k blocks and 655360 inodes
Filesystem UUID: 97f987e9-47b8-47f7-b434-bf3ebbe826d0
Superblock backups stored on blocks:

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

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

3. M C|HIO|AE DIREY ZELE MMBtLCE
# mkdir /mnt/extd

4. C|Hjo|AE D2 EgfLICE

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

SAENM AEE|X| HHAE StOISHL|CH

=

HIJAHO|AE AHRSEY| HO| SAENA HQJAHO]A0 HO|EE M

o
i
=
1o
fujo
1
30
i
Ral
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- diff FES MG FALE DY S 220k Bl wgfLct

xolg ptl =
SARSHIFY 9 EC{E RAFLICH

NVMe over FC 1A & 7|=2¢tL|Ct

O] H[O|X[2| PDFE “d/dst0q 2l2ligt Ct2 L2, LIS |IZAEE AF2510 NVMe over Fibre
Channel 2E2|X| 718 EEE 71§ = JUSL|CH Z2H[X'E ZAS sASHHH 0] =T}
o QSkL|Ct
= [=] .

Direct Connect Topology

Host 1 Host 2 Host 2 Host 4
HP1 HP2 HP1 HP2 HP1 HP2 HP1 HP2

N =

Controller A Controller B
* ZAE1HBAZE 1 YU ZHEEH ASAE ZE 1
* 2AE1HBAZE 23 ZIEER B2AE ZE 1
* SAE2HBAZE 1 U HEEH ASAE ZE 2
* 2AE2HBAZE 23 ZIEER B2AE ZE 2
* ZAE3HBAEE 1Y ZHEEZHAZAE ZE 3
* TAE3HBAEXE 23 7IEEZ{BRAE ZE 3
* SAE4HBAXZE 1 U ZHEEZ ASAE XEY
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SAE4HBAEZE2 Y ZHEEZ BSAE XE4

AQK HE EEEX]

Fabric EEZZX|0| M= StL} O| At ALQIX|7F AR EIL|CH 2

RSN
X|QE|= AQIK| 2E2S RESIAAIL.
Fabric Topology
Host 1 Host 2
HPF1 HF2 HF1 HP2
Controller A Controller B
SAE AExtILICH
2t SAEO0|A O|L|A|KIO]Ef NQNZ BtOt 2AM3tetL|Ct
SAE TE ¥Z =2E NQN
SAE(O[LIA[KO]E]) 1
SAE(O|L|A|0]O]E) 2
EtZl NQN
AEZ|X| HHE | CHA NQNS 7| EEL|CE,
AE2|X| O|EQIL|Ct EtZl NQN
ofgf|o| ZHEZ2{(EtA)

CH4 NQN

AE2|X| ZEO|A AFRE NONE 7|2 %LICt,
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of2flo] AEER{(Et) ZE HZE NQN

HEEZ| A EEA
HEER| B, ZE 1
HEEZ| A EE2

ZIEEZ| B, ZE 2

VMware Express 7

VMware Express 714 72

AEE|X| A|AEIS XSt SANtricity System Manager0ll M| ASH= VMware Express
IS E2 Ml VMware SAEE E-Series AE2|X| A|AHIN| AHSH= O MetefL|Ct.
E| A0 oA ZHOZ AEZ|X| A|ARIZ X|CHSH B EA| 715 8 2EFE = JUEE
A=A ELIC.

2 ie

i
oz
1
=2
rr
inl
][0}
il
)
N
H
oot
n
2
$0
[o)
=
=
m
X
rr
<2
nx

He|o] YELICH "VMware YIAEZEZ "

> "NVMe over Fibre Channel"
° "I}O|] A"
o "iSCSI"
* "SASE HEBIUAIR"
2. AE2[X| HiEO| =2

3. OO|E| SAEONAM 28
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M3 LIRS SHolstAAlR

22fel =22 — SANtricity System ManagerE AFE5t0{ £ 9 AEZ|X| 22| 2P S 2t=sh= 2o ol
MEBILICH MZ LHO| A AFEE &~ JSLICE

"NetApp 7|= XI=" (7|AF CIO|E{H|0] &) — CHASH NetApp MIE & 7|=0i CHet 2X| 82 EE, FAQ ! XI& 2
HMSect.

"NetApp 4% 284 EZIA =" NetAppOllAM X[ -t BF 5l QFAIEES &= NetApp HME X 7HQA

THE PME S ABLICH

"E-Series SANTtricity iISCSI2F ESXi 6.X2| S&0i| LSt VMware 74 7t0[ =" — VMware2t2] iSCSI Sgtoll it
|A X-IEE x-||_._ol-|_||:|-_

"VMware 7+ Z|CHZ" ESX/ESXiZF K| #5t= o1& & Z[CH St Lol M 7Het 3 S2[H AER[X[E F45t=
Lol ol dEfLICt.

"VMware NVMe AE2|X|Q| @ FAtet B! H|StA}

o

"VMware vSphere &E A" ESXi vCenter Server SHAME H|agtL|Ct.

7t

VMware Express 22 CtE1 22 7HEE 7|8to = gfLLCt.

74 as gk
st=slof - ZES2| gmol T3 4K 9 4F XAS AGoto]

SIE/IE ARIFLIC.

* SM 2o duet ZAE SR ALO|0] A|0|E2
HEUSLICE

© 2EE[X] A Ao HE

E=Jars §
== o

AsLICt.

s §

=

* CHE 2= SEQ0f(of: 2t2] AE|0|M, ARIX)E
dXstn st AAES USASLIC.

—

SAE * AEE|X| A|ARDG|O|E] ZAE ZH0| HAMSLICE
* ZAE R MHE EX[JSLIC

* VMwareS 7HASHEI AIAEZ A3t QK|
or&LC,

* SANO||AM REISHE = H|O[E{(1/0 HE) 2AE
TS| gf&LICt

i
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Verify the configuration
IS supported

v

Configure
management port IP addresses

v

Configure multipath software,
if applicable

v

Install and configure host utilities,
if applicable

v

Access SANTtricity System Manager

<

Follow Setup wizard to
configure storage array

v

Perform protocol-specific tasks

v

Discover assigned storage on host

v

Configure storage on host

v

Verify storage access on host
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Verify the configuration
IS supported

v

Configure
management port IP addresses

v

Configure multipath software,
if applicable

v

Install and configure host utilities,
if applicable

v

Access SANTtricity System Manager

<

Follow Setup wizard to
configure storage array

v

Perform protocol-specific tasks

v

Discover assigned storage on host

v

Configure storage on host

v

Verify storage access on host
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. 22 o{”E * 9 AL * Microsoft iSCSI £7|Xt * & MEqBL|CE,

L EIRHIP * O 2 ISCSI T4 5 SHLiot SUE AEU EE VLANO s EEQ| P FAS MeBi|ct
% 1P * 9 SUBH MHUO) s TEQ| P FAS Meiptct
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Windows CLIE At25IH CH2 HE & ofLt
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ping -s <hostIP\> <targetIP\>

o ME I|Qo| ZMSIEl AL I0|2E 7|7} 8,972HI0|EQl ping HHES MEMEILICE IP 2! ICMP
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C:\>ping -1 8972 -f 192.0.2.8
Pinging 192.0.2.8 with 8972 bytes of data:
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Reply from 192.0.2.8: bytes=8972 time=2ms TTL=64
Ping statistics for 192.0.2.8:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

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

2. Zt SAEQ| O|L|A|M|O]E] FA(ISCSIN| A E|= SAE O|EHUl TEQ| |P AN 2t ZHEZE2{9| iSCSI ZEZ
‘ping' WS MHBILICH A0 UL 2 SAE Mol 0] SIS 3ok TR wat P FAS WAL,
() B0l s B0l thalo] ZAsisiolof oix/ol DF WS wee SAE A, 250l
AES2] Y A9/A ZEQ] 0|cil QIE{H0|A0) ThEH MTU 27I(RE 22 XIS Solghict

O| H|o|X|2] PDFE “4-d5t0] Ql4liet CH2 THE AT AEES AFESHH iSCSI 2E2|X| 1 HEE 7|1EY + AUSLICE
T2H|XNY &Y HEIL 2Lt

o
4>
o
_0'1
i
re
=

rH

gy

HE 72 2719] O[LIA[0f|O]E] ZZEL} 171 0| &t2| VLANO| U= 47HS| Bt ZE=Z G EL|CE

]
|

|
) B
I

iSCsl
Metwork

B (e

Etz2U IQNRILICE

A E

4
£
Ok

r
4
i)

—
-

0z
Im
re
MY
18]

L|C} IQN

mjo

54 HA7| H=z FL|Ct
2

H H
|m

[l
==

0z

186



44 EA|7| W SAE HELCt JEEIES
1 SAE 0|2 Y 5

1CHA|: SAS SAE AlHZ} 3ol _ Windows
HBA REZ|E|E Al SAS TAE A2 C}2 HBABIOSE AI25t0] MAESH 1M MHG L3HshL|C)
O] Zdofl cHah

HBA R 2|E|of CHet X| &S HERILICE

* L2 29| HBA 32 M= HBA REZ|EIE M3ELICH SAE 2% HA| % CPU 2} LSI-sas2flash(6G)
IE = sas3flash(12G) R EE2IEIE AFESIM A2,
* SAE ZHHIAE (O|FMEJ HX|El AR SAE /O EEJ XIS 2 SEE 4+ YSLICH
chA|
1. HBA 22 H|2| 2l AHO|E0| M LSI-sas2flash(6G) = sas3flash(12G) RE2|E|S CIR2Z =FfL|Ct
2. SER[EIE dX[gCh
3

- HBABIOSE AIE3t0] g0l Zghet B3 MEitL(Ct

HY AetS 2751 o H2 S HZSHUAIL "NetApp = 2EH IHEEA =

2EHA: S E S 7IEELIT
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24 FA|7| HS SAE(O|LIA|OO|E) ZE SAS FAQlL|Ct
MaolL|ct
H—/d
1 SAE o AR QlZ _
2 ZHEEZ A, ZE 10| HEE SAE

(OIL|AJ0f[O[E{) ZE 1

3 SAE(O|L|A|OfO]E) ZE 10|
ZHEEZ B, ZE 10| HAEL|Ct

4 HEEZ A ZE 10| HEE SAE
(OILIA[O[O]E]) ZE 2

S ZIEEZ B, ZE 10| ¢EE = AE
(OILIAOO]E]) ZE 2

SAEQM AEZ|X|E HAMTH|C}

M LUNS Z7t2t of Q28 ClATS 502 MZIAYSH0] ZJAJsHOF BILICH ZAET} A

LUNS Xtso =2 HMSIX| &Lt
AEZ|X| A|ARIS] LUN2 Windows SAEN| C|ATZ FA|EL|CH
ChA|
1. Z2|xt2 232t
2. AEE|X|E AMSt2{H Windows BE TETEN|A CHS EHES MABLICE

# echo rescan | diskpart

3. M AEE|X|7t FIME| R =K] flst2{H Chg HHES A™HPL(Ct
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# echo list disk |

diskpart

SAENM AEEXIE LI

Windows SAE7I LUNE N

2 dMgh o A LUNO| 2z}l AEjo|

IHE|

E|M e

L

=

AAHIO| glooz 282 22101 MEfZ M350 WindowsOl| A X 7|38l 0F ThL|LCt

MEHMOZ I A|ABIOZ |UNE E

GPT £ MBR IHE[ HIO| S22 AE3I0] LIAZE 7= LA R X7|otE

OHSEF A Ol A
A= T MH-d

L{Ct.

A
T

Technology File System)2t Z2 I A|AROZ | UNS ZEHRILICE

CIS At S RISt AIR

* SAEO0|AM HME LUNRILICE

CHA|

1. Windows @& TEIZE|A dkpart ZHHAEE /243t
> diskpart

2. At JtsTtC|AT 228 2L}
> list disk

3. 22RO JINYZ C|AIE MEHEL|CE
> select disk 1

4. C|IA3E 22}l MEfZ2 MetgiL|Ct.
> online disk

5. I}E|MS MAMBILICH

> create partition primary

®

Windows Server 2008 0| AH0j| A= TFE|M

HIAIX|ZF A EILICE O X|&of w2t ThE|&

* 2 MEBHAR

mm

U LT

Ql
PO — )

f Ol

HEA

O NTFS(New

2 X|"stet=
EIZEN A * Cancel
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> assign letter=f
7. C|IA3E IofishL|Ct,

> format FS=NTFS LABEL="New Volume” QUICK
8. diskpart AH|AEE Z=LICE.

> exit

EoM AEE[X] BHAS =HRIRfL|C
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AlZfot7] FHof
LUNS =7|9}5t3 O A|ARO 2 ZBHSHOF BHL|CE,

T
1. A LUNOI| = mhd S M4sta mpof Lict.

> echo test file > f:\\test.txt

2. T}U2 217 HlO|E{7t 7|2 EQX| SolFLCt,

> type f:\\test.txt

3. LtE =7 HSst=X| &elst{H 25 A[HUS HFLLICH

a. SANTtricity A|AR! 2t2|XF GUIOIAM * AER
MEHSEL|CY,

X|*>*BE* OR O[S * XHS *>* 2R ¥H * 2

b. 2& ARH HE Ch3} MXI0|M * 7|2 ARX} * ECHRE ALESIH SE0| Y= S& S ofLtof| cist CHE

?iE%EE MESHOHS S 2elgfLnt.
C. LUNS| DpUof| Al M| AT 4 A=X| ZHRIFL T

> dir f£:\\

4. Oi4 IDE #&LICH
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(D dsmuti RE2lEE tARRE PRELC
> C:\\Program Files \ (x86\)\\DSMDrivers\\mppdsm\\dsmUtil.exe -a

S. LUNOI| CHet ZZ2E 24015t ofj &t A2 47t A=X| &AL |CH BHO| "<target ID>" F=20{| A 0T THA|0l| A
2 iy IDE A

00
o

=

oo

> C:\\Program Files \ (x86\)\\DSMDrivers\\mppdsm\\dsmUtil.exe -g <target
ID\>
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