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On the
host

On the
cluster

On the FC
switches

On the
host

Verify that the entire configuration is supported.

v

Complete the worksheet.

v

Install the HBA utility from the HBA vendor.

v

Update the HBA driver, firmware, and BIOS, if necessary.

L4

Install Linux unified host utilities and
optimize /O performance.

v

Record the WWPN for each host FC port.

v

Configure DM-Multipath.

v

Create a new aggregate if necessary.

i 2

—

Where to provision the volume?

Existing SVM
with FC configured

v

Verify that the FC
service is running.

v

Create the LUN.

Existing SVM

with FC not configured

!

|
MNew SVM

l

Configure FC and
create the LUN.

Create a new SVM
and LUN.

Zone the FC switches by the host and LIF WWPNs.

v

Discover new SC5| devices (LUNs)
and multipath devices.

Configure logical volumes on multipath devices
and create a file system.

Verify that the host can write to and read from
a multipath device.
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Adapters:
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# sanlun fcp show adapter -v

adapter name: hostO

* *WWPN : 10000000c9813al14**

WWNN : 20000000c9813a14

driver name: lpfc

model: LPel2002-M8

model description: Emulex LPel2002-M8 8Gb 2-port PCIe Fibre Channel
Adapter

serial number: VM84364896

hardware version: 31004549

driver version: 8.3.7.34.3p; HBAAPI(I) v2.3.b, 07-12-10
firmware version: 2.01A12 (U3D2.01A12)

Number of ports: 1

port type: Fabric

port state: Operational

supported speed: 2 GBit/sec, 4 GBit/sec, 8 GBit/sec
negotiated speed: 8 GBit/sec

OS device name: /sys/class/scsi host/host0

adapter name: hostb5

* *WWPN : 10000000c9813al15**

WWNN : 20000000c9813al5

driver name: lpfc

model: LPel2002-M8

model description: Emulex LPel2002-M8 8Gb 2-port PCIe Fibre Channel
Adapter

serial number: VMB84364896

hardware version: 31004549

driver version: 8.3.7.34.3p; HBAAPI(I) v2.3.b, 07-12-10
firmware version: 2.01A12 (U3D2.01A12)

Number of ports: 1

port type: Fabric

port state: Operational

supported speed: 2 GBit/sec, 4 GBit/sec, 8 GBit/sec

negotiated speed: 8 GBit/sec
OS device name: /sys/class/scsi host/hostb5
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SCSI_device name 2(&) X|¥dt= &A[LICL.

/lib/udev/scsi_id -gud /dev/SCSI device name
Ol =201, IFE YHYLIC /dev/sda MY H| NetApp SCSI ZX|0|E2 LIS YHFLILY.
/1lib/udev/scsi id -gud /dev/sda

23 C|HFo| A9 WWIDZH EAIE|H, O] IDE SASHH off 20 @2 4+ UASLICt multipath.conf
oped.

o EH;MIAE MMS Ho| F= CH OMQULICt multipath. conf I, WWIDZ} Z8HEl H| NetApp SCSI
ZK|QILICH 36005082000000000753250£933cc4606 M2l E:

blacklist {

*Fwwid 3600508e000000000753250£f933cc4606**
devnode "“(ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"
devnode "“hd[a-z]"

devnode "~cciss.*"
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/etc/init.d/multipathd start
3. ANAHI 28 F0f| CHE 22 H20| &4 AXEEE CHE 22 MH|AS 28 AZA0| 71t CH
chkconfig multipathd on
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rIJlll

2l8IL|C} rdloaddriver MH™O| HY0| MEEl= o2 B8 M & StLIZ LI LI

# cat /proc/cmdline

ro root=/dev/mapper/vg ibmx3650210104-1v_root rd NO LUKS LANG=en US.UTF-
8 rd NO MD rd LVM LV=vg ibmx3650210104/1v_root SYSFONT=latarcyrheb-sunlé6
rd LVM LV=vg ibmx3650210104/1v_swap crashkernel=129M@0M KEYBOARDTYPE=pc
KEYTABLE=us rd NO DM rhgb quiet **rdloaddriver=scsi dh alua**
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Create Agaregate

To create an aggregate, select a disk type then specify the number of dizks.

Mame: aggr?
ﬁ Disk Type: SAS |-Browse |
Mumber of Disks: 8 ::: Mzx: & fexcluding 1 hot spare), min: 5 for RAID-DP
RAID Configuration: RAID-OP; RAID group size of 16 disks Change
Mew Usable Capacity: 4968 TB (Estimated)

21

Aggregate= X|YE FHC= MHE|0] O 12| AH|0|E H2| 0 22| AH[0|E S =0i| F=ItELICt.
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. FC MH| AT} o1&l SQIX| =tQlgtL|Lt,

-

Edt ) O stop | 3 Refresh

Status: © FC/FCOE service is running

WWNN: 20:05:00:30:98:29:18:76

FC/FCoE Interfaces:
MNetwork Interface WWPN Current Port Status
FC_1_1 20:10:00:20:98:29:18: 7% inngvate-01:0b © Enabled
FC_2_1 20:11:00:a0:98:29: 18:76 innovate-02:0b 2 Enabled
FC_1_2 20:04:00:a0:98:29:18:76 innovate-02:0a & Enabled
FC_2_.2 20:03:00:20:98:29:18:76 innovate-01:0a 2 Enabled

FC MH[AZ A3HE| T QK| O™ FC MH|AE A|ZSHALE Af SYMEZ MM BtL|CH
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Thin Provisioned * QI2tZ MEHSIX| Q2 AENE FLICH
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g You can specify the size of the LUN. Storage will be optimzed according to the type selected.

Type: Lirx -

Size: 750 |GB v
] Thin Provisioned

S. LUN ZiH[0]A * TIO|X|0l| A 7] FlexVol 2&S MEHBLICY.
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A

1. SVM * &0 =2 0|S&tL|LCt.
2. __I.I.A‘Io}' SVMO ijlﬂ'llgﬂ_l[:l-_

3. SVM Details &0f|A| * FC/FCoE * 7t 2| H{ZO 2 HA|E|0] T2 EZ0| ZH AKX Tt M 5| LN E|X]
BUSS LEHHEX] SHlgtL(ct.

FC/FCoE * 7} =M HlZ2 = HA|=[H SVMO| o|0] - &l A LTt

Details

Protocols: MFS CIFS FCAFCoE 1505l

4. 3|M H{ZO| Y= * FC/FCoE * T2EE 23 E MEighL|Ct
Configure FC/FCoE Protocol 0| EA|ElL|CE.
5. FC MH|A % LIFE * FC/FCoE Z2EZE 14 * H|0O|X|0f| A A EHL|C},

a. FC*& HIO|E| LIF 714 &felzts MEgtL|Ct.
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b. £ QEILICt 2 LIF per node * ZEO0|A.
7843t HlojE |58 B&SHY| ?ld 2H =0 & 7He| LIF7t ZegtL|ct.

c. Mz % B+ E MEigLCt

—
6. @9 * I|0|X|E HESIL LIF §EE 7|5t Ct3 * &fol » & MEigiL|Ct

M sVM= H-dRfLICE

SVM(2EE[X| 7t M2 S AETFLUNO| AM[A5H= O AFEE[= FC ERIE RIS LI
SVME MM mff =2| QI 0| A(LIF), LUN & Z&tEl S5 MMBL|CH SYMS MM

S AEQ| CHE ALEXL H|O[E{ 2 AFE AL EE| Vs

fjo

=l = JASLICEH

AlZtsE7| o

* FCIEElE Fdstn Hote 22|H ZEE I{EE0f AAsH0F &L|Cf.

3. SVM(Storage Virtual Machine) 8% * &0jA SVMS 4HBfL|Ct

Storage Virtual Machine {S¥M) Setup

o (1) o

Enter SWM basic details

SVM Details

@ Specify a unique name and the data protocols forthe S

A Marme: wslexdmple.com
@ IPspace: w
(@ pataProtocals W CFs W RS W iscsl W OFOFCoE T

(?) Default Language: CUTE-8[ cutf %] i
The language of the Sk specifies the default language encoding setting for the Sk and

tsvalumes. Usinga settingthat Incarparates UTF-& character encoding |5 recommended.
@ Security Style: LR LK v
Root Aggregate: | data_01_agsr ™
a. sSVMe| 1173t 0| 5= X|FetLICt.

O|E2 FQDN(Etetzl =02l 0|F)0[AHLt S AH HM M LRt 0| S 25t CHE #1212 W2tof
gLt
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b. SVMO| £% IPspaceS MEHEIL|CE.

SHAEOIM 2] IPspaceE ALESHX| = HL "7|2" IPspace’t AHEEL|CY.

SAN Z2EZ0|| M= FlexVol 288 X| & ELICE

d DEIXIZEZS ZA| 2HHX| ko= A0 T 2to|MATE AU SVMUIA AL
MEHSIM AL,

m&*
9
rir

SVM ‘4d A NFS&t CIFSE E&F MElSHH 0[2{¢h & T2 EE0| St LIFE 3/ = ASLICL 0
L2EZS UE0 F7RE LIFE 3/Y =+ &Lt
CIFS7t (et T2 E = F LIQl 2@ 2ot AEHYUO| NTFSZ HFELICh. J™-HX| o™ Hot AEHO]

UNIXZE MF™EIL|Ct

e. 7|2 Ao| 8% C. UTF-82 |AIELICH
f. SVYM RE 282 Z&Y FE 0 I2|H0|ES MEFL|CE

HIO|E| E2&2| Oi22[AH0|E= O HHAMM B2 MEEIL|CY,

0

g- ®ME 8 A& * 2 dEfRlLC)

SVMO| MM =|X|ot TEEZ0| OF%| LM E|X| UAELICE

4. CIFS = NFSE ME7| t20i| * CIFS/NFS Z2ES 74 * H|O|X| 7} LIEHLIEH * AL 7] *
CIFS &= NFSE LIS0| FEELICt

S. iISCSIE 43I W20 *isSCSI Z2EZE 74 * H|O|X|7} LIEFLIH * AL I| * & MEiSt CH3

iISCSIE FdgLct.

6. FC MH|AE 7M1 LIFE Y43t £ * FC/FCoE Z2EZ 74 * I|0|X|0f|A LUN L sliEt EE2 E8

MAMSHL|CE,

a. FC*& G|O|E| LIF 74 =el2ts MEistL|Ct

b. £ QUIEIL|Ct 2 LIF per node * =0 A.

7t8-d3t tolEf 0|54 S E&ESY| 2ol 2 =0l = 7Hel LIF7F 2 RefLCt.

C. FCP AEZ|X|0f CHgt LUN Z2H|XN ' * 0| SAE O|L|A|0|0]E{Q] ¥dt= LUN 37|, SAE &

WWPNS gL},
d. ®ZE S AL+ 2 MefgtL|Ct

7. SVM 2| * 7t LIELIEH 0] SVMO]| st B9 2t2|xt 4 F8tALE ATISL Tt
° Skip * 2 MEiSt LIS R0 w2t 22 XS Pt
o QME| MHEHEZ ol2ist [} * H|Z U A2 *

= MEgLC
o
=

8. Qof*I|o|X|E HESHL LIF ZEE 7|=8t Tt

= Mefstotg

IHI

Lt

mjo
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FC AR/X|E SAE 5l LIF WWPN2ZE Zd(Zoning)gfL|Ct

FC A9IX| U2 AFBSIH SAEJL AER|X|0| H4E 4 QoW 22 47} ASHELICH
A9lx|9| B2| QIE{HO|AZ AFRSIO| A9IXIS X (Zoning)BtLILt,

A|Z5E7| Hof|
* AQ|X|oi| chet 22| X} XtA SHO| A0{0f BhLCt.
* LUNS MMt SVM(AE2|X| 7Hat T{ Aol THal 2t SAE O|L|Alof|o|Ef ZES} 2k FC LIFS] WWPNE 2fotot
gLt

Of Ztioi| Chat

ALK Zofl Tt ZtMIst LIE2 A9IK| SSEMCl BEME HZSHA

to

i

SC2|H ZEJ} ol WWPNRZ EHE K|l ofF 2fLICt. 2t O|L|A|Of|0[Ef ZE= dliEdt= 2 EFN ZEQL S|
EL 9| Z0f RA0{of LTt

LUNS SAENAM LUNSZO| HZ £+E H|tst7| 2[sH igroup?| O|L|A|0|O|Ef ok Eigtoll of ! &L C.

* 7|2X o Z ONTAPOIME MEHA LUN OHES AF2SH0] LUNZL SiE HA DHE L7t Qle 29| ZEE EofATt
LUNO| AN AS 4 JUZE SHLCE

* LUNO| 23{AEQ| CI2 LEZ 0|5¢t= ZR0|E LUN 0|52 9J8ff 2E 20| FC LIFS ZY(Zoning)sHok
grLICk
=

* 25 L= LUNS 0|3 M 0| S5H7| Tof| (=X LUN Y E0- = S53 +FH0F gLt

Ch2 JZM = 4 S22 AZE S AES Ho FLOL F 719l FHO| JASLILE ot FH2 Moz
HEAE[D o IR HUQ2 BAIELILE 2 Z0fl= 2 AE9| O|L|A|0f|0]E 17H9f 2 AEE|X| =29 LIF7t

ZotE L

AEZ|X| =E9°| 22|H FC TE WWPNO| OfL|2t E}2l LIFS| WWPNZ AF26HOF LIt LIF WWPNE 25 HL|of
UELICE 2x:xx:00:a0: 98 :xx: xx: xx, AKX x 167X £UL|Ct S| TE WWPNO| 2 & HL|of| Q&LICt
50:0a:09:8x:XxX:XX:XX:XX.
EHA|

1. FC AQIX| 22| T2 M| 2313t CHS zoning A SM S MEHBHL|CY

2. K HH O|L|A|0f|O|E{2} O|L|A|Of|O|E{2} O|L|A|OflO|E{2t STt FC A2|X|0f HEE|= 2= FC LIF7F ZeHE M

=3 Wyt
3. SAEQ| 2} FC O|LIAIOOIE{0] oY 27t B Matgict
4. o2 AT TS M2 T LS BHBLIC,

MZ=2 SCSI C|HIO|A(LUN) & Cts 2 C|HI0|AS HMTtL|Ct

AEZ|X| 2HAEQ LUN2 Linux ZAE0| SCSI CIHIO|AZ HA|E|H, O|= DM CI&E H&27}
CtS 22 C|Hfo[A2t1 St= A E[HIO[AZR #|BE|= Q& FEYL|Lh S AETAIAH0
Z=7ket M| SCSI E[HIO|A(LUN)E XS 2 HMSHA| Bi5LICE 0| S BMSH +52= LA
AZHBHOF BfLICE.
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AlZtsE7| o

of ZAH20| UOOF ELIC rescan 23-E - Off ASLICH sg3_utils Linux OS HiE O] 221 Tf7| K| L|C}.

CHA|
1. A SCSI C|HIO|A(LUN)E ZAMStD oliT LUNE CHE 22 CIHIO|A S MMBILICH /usr/bin/rescan-

scsi-bus.sh

2. DM CtE 22 74 ol
multipath -11

Z NetApp LUNO|| Chist & @™ S LIGSH= ks £3 RS EAIYLICHL

3600a0980324666546e2b443251655177 dm-2 NETAPP,LUN C-Mode
size=10G features='4 queue if no path pg init retries 50
retain attached hw handle' hwhandler='l alua' wp=rw
| -+- policy='round-robin 0' prio=50 status=active
| |- 0:0:1:0 sdb 8:16 active ready running
| |- 0:0:0:0 sda 8:0 active ready running
| |- 1:0:0:0 sde 8:64 active ready running
| "= 1:0:1:0 sdf 8:80 active ready running
"—+- policy='round-robin 0' prio=10 status=enabled
|- 0:0:3:0 sdd 8:48 active ready running
1:0:3:0 sdh 8:112 active ready running
|- 0:0:2:0 sdc 8:32 active ready running
1:0:2:0 sdg 8:96 active ready running

[ 22 FAlo) =2 252 THOT T AAHS AT

Linux @ AE7F M| SCSI EX[(LUN)O|| M AM[AS o ThE[d EE= Op A|AFO] GlE LT,
=2E OE 2= XE ArEot2{H HA 7|2 SCSI HX|E 2al{of &L|Ct CtE E= ZA[of
=co| 282 Ydotn MEHMoZ mid A|ABS ddY £+ JSLICHL

INES IS
SCSI k|2t 8T CtE A2 EK|= Linux SAEO|A ZAiE|0{ofF BhL|Ct,

Of ZhHofl CHaH

SCSI C|Hf0| A0| £|4 DM CHS Z2E 2AJs{of ZLICH DM CHE 222 ajsts RS A2 Me ALt
Tl IEIM 23 C4S 22 &0 =2 25 74, I A A MM So| X7t 7AS dstais 29 Uutsol
x
pull i

EHA|
1. 22 U5 Z2 FXE AISst2{H HA S AH23t0] 7|2 SCSI HX|S THE|MELICH fdisk £= parted
FEE(E]
2. £ M83td siiY CHE Z 2 THE[M S MBIt kpartx REZIE
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3. LVM(Logical Volume Manager) @& AE3t0] ol CtE 2 EX|of| =2|X 2 ES 44T

4. E A26t0] =2|H 28 = CtE A2 C|HI0| A0 ext4 = XFSQt 22 Ot A|AHIS MMBILICH mkfs
oElp|E
= .

AETHOHS B2 X0 HIO[E S A1 HE o= J=X] =l eiLot

CHS = FXIE AE0HY| Hol| 2 AE0|M CHS 32 FX|0f| HIO[E{E A1 THA| ¢S =
UEX| 2 laHof L.

AlZHsE7| o
BN A Bl AER|X| 2HAE 20| CH3l Linux =AEAM DM CHE ZE2E 7A48H{0F gHL(C,

of =rfol cha
1S B2 ZAJ} et AE2lX| S2AE =8 IE RC2 HYouss 32 wCo} Huousls So
Hl0|Ef 947|S SrolsHof FLICH AEa|X| 2B{AE7} 2% B20|A ALR F9I 22 0] HZ0| JHsatx| gkg 4+

= Ef.

THA|
1. XEE o5 = FHA[0M L5 1105 HAPfLICt

dd if=/dev/zero of=<multipath device name\>

2. SAE MZ & AZhOfl: 2% 7H)E XIF5I0 THE F 2 FA[0M /07t &H SelX| elgt|ct.

iostat 2
CHE A2 T M /O7F AldH =01 A2 C}FsH /O FHRE| 20| EXMOZ HAL|0] OIS Z 2 EX|0l|lM 1/07}
HIHoz HAHET JASE &L 5 UASHLICL
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avg-cpu: %user %nice
0.00 0.00
Device: tps
sda 0.18
dm-0 0.37
dm-1 0.00
dm-2 0.00
sdd 0.17
sde 0.17
sdf 0.00
sdg 0.00
dm-3 0.68
sdh 0.17
sdi 0.17
sdj 0.00
sdk 0.00

3. 7t5%t AR £ AMBILIC} takeover AEE|X| 2B{AE LEHA LIS HHE A

—

storage failover takeover -ofnode <node name\>

IN
mufn

CHA]

o
i

Ao TS

B2 ZX|0IM 1107t Al%

AMUMBIL|CE giveback AER|X| 22HAH L E0|A CHS

P

A3 FoIx

%system $iowait %$steal
0.01 0.00 0.00
Blk read/s Blk wrtn/s
1.34 2.29
1.29 2.29
0.00 0.00
0.00 0.00
1.18 17.87
1.18 18.01
0.00 0.00
0.00 0.00
4.71 71.96
1.18 18.22
1.18 17.86
0.00 0.00
0.00 0.00

$idle

99.98

Blk read
832606
801530

2576
1770
734688
734560
1344
1344
2932496
734360
734272
1344
1344

AISHS}HL| T},

| &tolBtL|Ctiostat HHE.

= —--d

(ol=}

o

storage failover giveback -ofnode <node name\>

6. 2QIBILICt iostat EHE AHESI0] /07t TS| A

=

S dALCh

__I.l.

Blk wrtn
1428026
1427984

0

24
11128584
11219016
0

0

44816008

11343920

11124488

0
0

3 FC Z2E

CHA|
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