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On the
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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.
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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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"NetApp T&i: "

2. REBLRE PRI BALREE Linux Unified Host Utilities /{4,
3. NBRKRZE tuned HHE, BRAUTHS: yum install tuned

4. JFFYPIEEN, BHFHREIKE enterprise-storage profile . tuned-adm profile enterprise-
storage

S WFREIEAN, BHRREEIRE virtual-guest profile . tuned-adm profile virtual-guest
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1. BITERTFER FC HBA A HBA SEATER.
2. %EFEH
3. BREMNHOK WWPN ,

U TRHIERT Emulex HBA Manager , LAFi#F/9 OneCommand Manager o

~~ OneCommand™ Manager (Local-Only)
File Edit View Port Discovery Batch Help

o B IR I ~|| |FindHost:

= Hostl
=1 42C2071
= Port 0: 10:00:00:00:C9:73:5B6:90 Hosts:
=& Port 1: 10:00:00:00:C9:73:5B6:91

QLogic QConvergeConsole FHE ML AIEF IR ERIESo
4. JFENPHEN FCHBAEE LRPE,
7 Linux 1, &R LUBETIETT sanlun SSATEREIFEL WWPN ,

UTFRBIERT sanlun s HHILH,



# 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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DM-Multipath AIEIE Linux FAMFEEEE ZBINZ M KR, WRTE LUN EECE DM-
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Fra 2
A B B REE R T AT PR DM-Multipath k2.

"NetApp BigfFiExRIT A"

RNHSER, ST REENRUARANS S ARER MR, X, EHRIREIE
() EEAmERT, RERARELNE, EET Windows BIBIERGHR, NENHYIREOER
RS (LAG) .

g
1. AN FFRR4RER ° /etc/multipath.conf X4 :

a. BERTFTEHIRMIE NetApp SCSI 8% (BEH)
XEGRERAN sanlun lun show BRI AEET

* ANREHFRIE NetApp SCSI 1&%, 1B1E multipath.conf XN EZ RIS AXEIZENS
BRmiRfT (WWID) o

Z R IENetApp SCSIEZFRIWWID. BEEHRIIEE ERALL T <. EHH Scsl_device_name’
EEIEENIRE:

/lib/udev/scsi_id -gud /dev/scsi_device_name

BIgn. gNR’/devisda’ BEHFRAIIENetApp SCSIigE. MMBMALUTRE:

/lib/udev/scsi id -gud /dev/sda
LR 2 RigEE WWID , ERTLUEEEBIH MR multipath. conf R,

MUTFRAIERT multipath. conf XH4HY blacklist 243, HAAAREIE WWID
3600508e0000000753250£933cc4606 HIIE NetApp SCSI 1% :

blacklist {

*Frwwid 3600508e000000000753250£933cc4606**
devnode "“(ram|raw|loop|fd|md|dm-|sr|scd]|st) [0-9]*"
devnode "“hd[a-z]"

devnode "~cciss.*"

°c MNBEBEEHRIZE, JBM multipath.conf XE4HMIER WWID 17,
a. ERUNMBEFNARZITREMIUTFERS. LUSANetAppiZiY fIDM-MultipathiZ & :

rdloaddriver=SCSI DH ALUA

2. BEIDM-Multipath<FHPi#HiE:
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/etc/init.d/multipathd start
3. REBREMRSFMIEBEFIIP. UELSRETIFHETRARBHAERELEE:
chkconfig multipathd on

4. EFE5H Linux EH.
5. I&1T cat /proc/cmdline BY, WIFHIHFREFTETR rdloaddriver 8B,

rdloaddriver 188 B AEBRINZNZ I BohiEhiz—:

# 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@OM KEYBOARDTYPE=pc
KEYTABLE=us rd NO DM rhgb quiet **rdloaddriver=scsi dh alua**

BIERE
MRANEERNERE, AUEIE—THRE, WENBREENEGRHEYIEFE.
pAL

1. £ Web %2854\ URL * https://IP-address-of-cluster-management-LIF* , ARERAEHEEREIEE
FZ| System Manager

2' %ﬁﬁgu * = é * I:lo
3. Rt fE, *
4. 1ZERREE LA BAERRIA RAID-DP EBECIERE, AEEE eI *,

Create Agaregate

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

Name: aggr2
ﬁ Disk Type: oAT |-Browse. |
Number of Disks: 2 g Mzx: & fexcluding 1 hot spare), min: 5 for RAID-DP
RAID Configuration: RAID-DP; RAID group size of 16 disks Change
Mew Usable Capacity: 49638 TB (Estimated)

&
AR EREENEECERE, AREFMNZIRSEONRETIRF.
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HREREALEES

FERESUESE LUN 271, BEERTESEERINFIINE Storage Virtual Machine  (
SVM ) R RNELIEMI SVM ., EBRIEEREEFTINE SVM LEEE FC,

XFIAES
NRIMA SVM BECEFRFEMNIN, HEEBIMENIAR LIF, NERINE SVM 2EHE,

ERILIBIR— B SVM , DUIERHIENEESFRERNEMAR 2. £RARIRM SVM RO RARER T
WHEMLE.

IRIES B

* NREFZEEE FC W SYM LEEEL, NAMRIE FC RSEEIEEIETT, AKRTE SVM L6872 LUN,
"IRIE FC RSB BB ETIMAE SVM LiEfT"
"Bl LUN"

* WMREFEEEA FC EREKEE FC IlE SVM LECES, 1F7EIME SVM L& iSCSI .
"fEIE SVM LEEE FC"
YNRIEECE HA NS RIRBUIRES BRI SVM , NS HIXFHIE .

* MBBEHHN SVM LEES, ECIE SVM,
"BIEFAY SVM"

I9F FC IRSBEEEEIA SVM LizfT

WRIEIFRFERINAE Storage Virtual Machine (SVM) , NMATGIER ONTAP RAEIESS
?@irutt SVM LR BIEFIEIT FC RS, by, B®KiEREE6I#ZE FC BiE#EO (LIF
FHAZ#
EVREEREIEE FAIFEE LUN 591G SVM .
1

1. SfRE * SVM* B,

2. FARFRFTR SVM

3. HEHE * SVM 1B E * IR E,

4. £ * thiY * B8P, ¥EHE * FC/FCoE* .

5

- BIE FC BRB R EERIBTT.
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W Edt () ctart O stop | 3 Refresh

Status: © FC/FCoE service is running

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

FC/FCoE Interfaces:
Network Interface WWPN Current Port Status
FC_1_1 20:10:00:a0:98:29: 18: 76 innovate-01:0b & Enabled
FC 2_1 20:11:00:20:98:29: 18:76 innovate-02:0b @ Enabled
FC_1_2 20:04:00:20:98:29:18: 76 innovate-02:0a © Enabled
FC_2_2 20:03:00:20:98:29:18:76 innovate-01:0a © Enabled

9N FC ARS3KIETT, 1RAEEH FC ARG EEIRFBI SVM -
6. WIFg M NREDTIHAED FCLIF o

MRENTEM FC LIF DFFEA, 15EH SVM £ FC EEE S FC BIEHEI SVM .

£l LUN

Rl LUEAEIZE LUN MSEIEZE LUN . thtRSIE=EI72 igroup H3F LUN BREIE] igroup
MIEIEE ENEEIEIHRILE LUN .

FeaZ Hi
* WIE— BB BRI ATEMNRERES LUN
* WIFERAT FC thNHEIZ THERZEREZO (LIF) BY Storage Virtual Machine (SVM) o
s BTEIEEEN FC IO eERKOZT (WWPN)
XFIES
MRENALEEGZATE, NNREEHNAEN LUN , SEEEET. TN, ERIESIRAZTR.
P
1. 213 * LUN * & o
2. R, *
3. NEHFHERBEEEFE LUN B9 SVM .
AT EREIE LUN B5.
4. FEMBEM *TmEL, A Linux EAEZEAR LUN EF LUN 228! * Linux * o

REFARET * BEEE * EiEE,
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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

5. 7£ * LUN Container* TiE L, EFRIWAEM FlexVol Ho
BARRETE BBNTE, NENEELSEEBNAATE, EaUtlEHE,

6. 1 * BohiEFMSY * TUE L, @&F * RMBEHRERFE Y, T B AR ERANRRES, ARE B
2R * R LRI RAEN FC InOBYFRIE WWPN .

7 WIAEAER, ARER * 5T * ST S
c HEXER

ll%éﬁ%fi“

£I1%E SVM LECE FC

&R LITEI A Storage Virtual Machine (SVM ) EEEE FC, HEA—IESEIE LUN
REFMENSE, BAEHE SVM LB FC Y, BHREEZNN. WESERTFERNH
PEZ MHNERKEE FC B SVM .

FaZ Al
WBCE FC MK, HBUIURFRE YIRS SR MBS,

PIE
1. 13 * SVM* B,
2. FEREREN SVM .

3. £ SVM* #4HE R * B, Wil * FC/FCoE* BEURBERET, XRTMNERAH, BRKTLE
=19

9N5R * FC/FCoE* IZBERER, NFEXT SVM EEE.

Details

Protocols: MFS CIFS FCARCoE iSCSl

4. ERREEREBEE=M * FC/FCoE* MY FHE,
tEHE B RECE FC/FCoE thilE M.
5. M * B2& FC/FCoE thi¥ * TUEACE FC ARSSH LIF :

a. & * g FC* ECEIUE LIF Ei3%EHE,
b. 7 * &M AW LIF * FEEAHIAN 2 6
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BT URFERD LIF , LUISRABEMEES .

C. EFE *1RHXHA * .
Configure FC/FCoE protocol

_?_JE-:nﬁg'.lre LIFs 1o access the data using FOFCOE protocel
Data Interface (LIF) Configuration

Both FC and FCoE enabled hardware found. Click on the sppropriate checkbox io configure the FC andior FCoE LFs

@] Configure Data LFs for FC

LiFs per nade 3 Prowision a Lun fior FCP storage (Optionad)
{hMimimum 1, Maxivmeas 2) Lun Size GB v
LUN OS5 Type: | Linux -
Host Initiade

| Revisw or Edit the inferface Assocation

"] Configure Data LFs fior FCoE

6. EF*WE *IHE, CRLIFER, AEEEHE ",

SIEFE SVM

Storage Virtual Machine (SVM) #&f#t FC Btr, EAEE S ZE RAGIR LUN . Bl
SVM B, E=eliE@iEE0 (LIF) LI LUN REFRENS. ERILEIE SVM LUEHA
FH#IEMNERENgE S SR EHM B P NEIEFM EIETI8E D R .
FHAZ HI
© WIERE FC MBLEN, FHEMIUGERRVIRLR IEENZ MK,
p
1. SME *SVM* B,
2. FFERE
3. 7£ * Storage Virtual Machine (SVM) Setup* @O, Bl SVM :

14



Storage Virtual Machine {5¥M] Setup

o (1) O

Enter SWM basic details

VM Details

@ Specify a unigue name and the data protocols for the SYA

WA Marme: wslexdmple.com

@ IPspace: ~

(@ pataProtocalss M aFs W nFs W oiscsl W OFOFCoE T

@ Default Language: | CUTF-2[ c.utf_2] i

The language of the Swh specifies the default language encoding setting for the Sk and

tsvolumes. Usinga settingthat Incarparates UTF-8 character encoding |5 recommended.

(@) security Style: UNIX v
Root Aggregate: | data_01_aggr i

a. 87 SVM H9rE—Z R,

R IUETTEREE® (FQDN) , HEEBEMAOE, UBHRBMMEEEFPIHE—H,
b. 3% SVM FRIERY IP =8,

NREFHAEAZ IP =N, MEMEA Default IP =8,
C. REBRMINEREIER,

SAN X3z ¥ FlexVol %o

d. EEREIRE T RHENFIE YA FTEETE SVM LAY, BMEERRILENEEPIA it 24

o

Bl SVM BFiE#E NFS # CIFS RILUEX A MMUEZAER LIF o FHERMZXEDNAAFENHE

LIF o
IR CIFS BIEEFMNINZ —, MEZLERFIEERN NTFS ., BN, ZLBIVIFIEE N UNIX o

e. REMINESIRE C.UTF-8,
L XEEGE SYM IRENFABRRS,

HIEENRERBERES BHERIER,

9. ESE * FRRFMER
BRI SVM , {ERKRECE DN,

4. tNEBFEET CIFS 3 NFS MET * AtE CIFS/NFS #hiX * Ti@E, 3% * Bt * , AGHEERE
CIFS B¢ NFS,

15



S MERMFEAT iISCSI ME/R * BcE iSCSI thi¥ * Tim, 1EiEF * Bl * , JAGHEEBECE iSCS .
6. M * BZE FC/FCoE iY * TUEACE FC IREZHAIE LIF, LUN REFE®:
a. 3R~ FC* ECE R LIF 1%,
b. FE*E N SAILIF FERRIIN 2,
EMNTEEERD LIF , UHRFETBMYMSERS I,
C. 7 *  FCP 7Zf#ECE LUN * Xigih, AFTER LUN K/, EHERIENEHIEFEH WWPN ,
d. FEFF * IR HME: *

Configure FC/FCoE protocol

7 Configure LIFS 1o access the data using FOFCoE protocol
Data Interface (LIF) Configuration

Both FC and FCoE enabled hardware found. Click on the sppropriate checkbox io configure the FC andior FCoE LFs

] Configure Data LFs for FC

Lifs per node 3 Provision a Lun for FCP storage (Optional)
{Minimurn 4, Maximory 2) Lu Size: cB "
LUN O5 Type: | Linux w
HoSE Inkialor

| Revisw or Edi the inferface Assocaton

| Configure Data LIFs for FCoE

7. B/R* SVM BIE * BY, JEAL SVM ECE RN EIER
o EE BT, NRFEE, HEEREEER,
c WNBEKRNER, AGIRE ~ R30H M
8. EE*WE*TIHE, BRLFEE, AEEE HE .

¥2EAA LIF WWPN %t FC 333A# 1T X

BWIHS FC ARMNFHITHE, EHTLUEERIFMEHRFIRZR, G UERRIINE
B O N HIT O X,

Faz Al
* BUTBEB BB ERREE.

* AT fREIEE LUN BY Storage Virtual Machine (SVM ) B9 NENEIEFRIKOME FC LIF B9
WWPN ,

XFUIES
BXWZRHEITH KAFMES, ES NI N BRI,

g WWPN #1727, MARKYEROHTIK, 8TBMiEFHEAHOAMUT— RO XS, H
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BAEFRBEHENYERmH,
LUN =BREYZE igroup R —ER D BahiER, LABRBIMEMNZE LUN BUERIZEL

* BUABRT, ONTAP fEREREME LUN BREHME LUN REE&ET LUN FRE T R R HE HA Boxd 15 = ERVER 1R

17im1els

* ARG E N TR ERIPRA FC LIF #1799, LASEIL LUN #%apte, LIRS LUN BRI &8s —1

TR

* BEIEE LUN B, ARSI Z ATECUEREM LUN BREHR S TT R,

TEERTERINTRERNEN. BRTIX, —IMRKUKLEERT, —TIXKUELERT. 810 XEHE

B TREENHBEHIEFN—TIRESMEET R LIF .

EAERABAE LIF BS WWPN , TIAREET S YR FC im0/ WWPN - LIF WWPN 3310 F 2x ©  xx
00 . a0 @ 98 @ xx . =xx . =xx . =xxCEMA, HA x EEEHSAHEIRE, ¥EiEO WWPN
M F 50 ¢ 0a : 09 8x . xx . xx . xx . xxCEMR,

HIE

1. BF3 FC RN EIBER, REEFDXEE XN,

2. QIBE—1PX, EFEEE— 1 BEFRUNS BhiEFEEEIRE— FC HAIFRE FC LIF .

3. RNENPFHEN FC BoiFREHEMS X,

4. RESKX, AEBEHNSXESE,

AIFHY SCSI iz (LUN) MZRIFiSE

1785 ERY LUN 7£ Linux EHHFE/R A SCSI 1&%, XLEIGEZ DM-Multipath BB & E|
MR ZBRRIGFIFRMEE TN 1/0 BR. ENA=BoIAIMERMEREHRBIF SCSI 1%
% (LUN) ., B MFEREFHFRBEEIAEELZMEN.

FHEZHl
EWMAE rescan HIANEIAR, ZHIAAMTF Linux ERAD ZRFH sg3 utils REEH,

PIE
1. RIFHAY SCSI %% (LUN) F79 LUN QIEBBRAIZERFILE:  /usr/bin/rescan scsi-bus.sh®
2. 193FDM-Multipathft & :

multipath -11

LR 2R LA B L, HAPFIE TS NetApp LUN RIBIGRE !
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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

TEZRIZIRE LEETEEHEEXHRY

g Linux ENERIFIRIFE SCSIig&F (LUN ) B, /Qﬁﬁﬂz_ﬁj(ﬁ:?abo WMREBFEHAD
PXBRFIKE, DIEMEE SCSIIRFHITHX, BAETEREEELSRIFRE L
BIZES, FHxaESIEXHRSR,

Feazmi

Linux =AM E A SCSI 1KF ML Z BRIRIEE.

KXTFULES

ZE/DWTE SCSI &% LECE DM-Multipath » BT DM-Multipath Z4b, FAEMEEAEAEN, NREEHIT
HMEE, flINK, EZREFIRE LAEEZESUNIEBEXXHRS, BHERBUTHE. X Linux sS4
58, 1530% Red Hat Enterprise Linux X#4F1FEM T,

p

1. EFASXNSRIZINE, ERFER fdisk H parted RARFMKE SCSI 1EEHITH X,
2. {3 ktpartx SEREFEEANNZEEDX.

3. EAZIEEEER (LVM) oM ERERE LEIRIFES.

4. (£ nkFs EAREFERESHSRIFRE LOEXMHRSE, U0 extd 5L XFS

WIEEN BB AT AN SR IREHITE AFIREY

EERAZREKEZE, BNRIEFNEE A LUISHIES N Z RIS HEH KD,
FriaZ
WTE Linux EV EABRIFRINEEERT A& DM-Multipath o

XFIAES

MR ZRIRENNAFHEEET RA LIRS HEN TR, WAZIEET RE TRERS S5 3R
o MRTFEEBEREFIMERER, WAL ANITIEIIE,
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p

1. ERREMNZREFIRE LIB1T—LIO:!

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

- WNERATRE. BIEFMEERT = LiB1T takeover p

ANAN .
<.

storage failover takeover -ofnode <node name\>

. Bfie{Tiostat a3, MUKIEZEREFIR
- EEEEE T = L1517 giveback &p

LW /10 BEMNMEE

storage failover giveback -ofnode <node name\>

. KF iostat W LIRIE /0 @B 1HEET.

2. HIA/OEEZRIFIRE LIETT. FHHEERIFSIHERMMEBIN. SR —R. WNEPR):

iostat 2

34 /0 EZRIFigE LT, EALUERIEM /0 iHHBHmLEAEN, 55 110 EZRFZRE ERIhE

1T
avg-cpu: %Suser %nice %system %iowait $%$steal %idle

0.00 0.00 0.01 0.00 0.00 99.98

Device: tps Blk read/s Blk wrtn/s Blk read Blk wrtn
sda 0.18 1.34 2.29 832606 1428026
dm-0 0.37 1.29 2.29 801530 1427984
dm-1 0.00 0.00 0.00 2576 0
dm-2 0.00 0.00 0.00 1770 24
sdd 0.17 1.18 17.87 734688 11128584
sde 0.17 1.18 18.01 734560 11219016
sdf 0.00 0.00 0.00 1344 0
sdg 0.00 0.00 0.00 1344 0
dm-3 0.68 4.71 71.96 2932496 44816008
sdh 0.17 1.18 18.22 734360 11343920
sdi 0.17 1.18 17.86 734272 11124488
sdj 0.00 0.00 0.00 1344 0
sdk 0.00 0.00 0.00 1344 0

T—igE
SNRAERTMIAR, IFIIE FC ARSS

'ro

BEEMEET, AREHINE DM-Multipath BB UK ZBRRFIEEH FC 8
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