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AER|X| HEER 9/E= AggregateOll QHTSHA| HYX[E 4~ Q&LICE.

g 18 A
SAP HANAZ| 82 2 FARetol| Chot XpMISH M2 of Liet AELICH"SAP Note 1900823" HA].

o2 SAP HANA A|AEIS AMR3SH= FH| SAP £HZ2| 22F A0| 2 NetApp2| SAP HANA AE2|X|
@ AO|E E2 AESI0] A-sof SLICEH METH 2o AEZ|X| &tZE 2[$t AEE[X| ALO|Z
T2 MAE AS5H2{H NetApp = NetApp IHEL] MY E SR 22t AIL.

M5 HAE £7 7Y
SAP= SAP HANA 1.0 SPS102E] I/0 S22 ZFst AFE[= T 3! AEZ|X| A|ARI0| SHA| H|O|E{H|0|AE
| Mo}dt= i He-E TUAMSLICH SAP HIAE 2 A AEE|X| 452 HIAESH= < 0[2{2t Of7H

HE SAPS| d5 HIAE S0 thsll M= A-sHof ghct.

NetApp2 £[H2| ZtS Fal5}7| %’—IOH 45 HAEES HAIMSLIC CHS HOl= SAP HIAE &9 1 TH LHOf| A
AHEloF Shi= D7 =7t LIE |0 ) '—IEL

OH7H tH = at

max_parallel_io_requests 128
Async_read_submitIL|C} HE
Async_write_submit_active®!L|Ct HE
Async_write_submit_blocks®L|C} =

SAP HIAE & 740 CHet XtA|ot LIS 2 S & XSHIAIR "SAP - E 1943937" HWCCT(SAP HANA 1.0) % 9|
AL "SAP H|2 2493172" HCMT/HCOTE(SAP HANA 2.0).


https://launchpad.support.sap.com/#/notes/1900823
https://service.sap.com/sap/support/notes/1943937
https://service.sap.com/sap/support/notes/1943937
https://service.sap.com/sap/support/notes/1943937
https://launchpad.support.sap.com/
https://launchpad.support.sap.com/
https://launchpad.support.sap.com/

Lt OIRl= HCMT/HCOT & A|=lof| CH3l M5 2F5= WS BoSL

"Comment": "Log Volume: Controls whether read requests are
submitted asynchronously, default is 'on'",
"Name": "LogAsyncReadSubmit",
"Value": "on",
"Request": "false"
by
{
"Comment": "Data Volume: Controls whether read requests are
submitted asynchronously, default is 'on'",
"Name": "DataAsyncReadSubmit",
"Value": "on",
"Request": "false"
by
{
"Comment": "Log Volume: Controls whether write requests can be
submitted asynchronously",
"Name": "LogAsyncWriteSubmitActive",
"Value": "on",
"Request": "false"
by
{
"Comment": "Data Volume: Controls whether write requests can be

submitted asynchronously",

"Name": "DataAsyncWriteSubmitActive",
"Value": "on",
"Request": "false"
by
{
"Comment": "Log Volume: Controls which blocks are written

asynchronously. Only relevant if AsyncWriteSubmitActive is 'on' or 'auto'
and file system is flagged as requiring asynchronous write submits",

"Name": "LogAsyncWriteSubmitBlocks",
"Value": "all",
"Request": "false"
by
{
"Comment": "Data Volume: Controls which blocks are written

asynchronously. Only relevant if AsyncWriteSubmitActive is 'on' or 'auto'
and file system is flagged as requiring asynchronous write submits",

"Name": "DataAsyncWriteSubmitBlocks",
"Value": "all",
"Request": "false"



{
"Log Volume: Maximum number of parallel I/0 requests

"Comment":
per completion queue",
"Name": "LogExtMaxParallelIoRequests",
"Value": "128",
"Request": "false"
by
{
"Comment": "Data Volume: Maximum number of parallel I/0 requests
per completion queue",
"Name": "DataExtMaxParallelIoRequests",
"Value": "128",
"Request": "false"

Of2{gt Ha= E|AE 0] AFEH{oF ShL|Ct YBH o= SAPZ HCMT/HCOT =72t 8P| MSdh= AR He
A A20| Y= BRYULICL CHZ 4K 23 MI| HAEQ| o= & A=Zl0|M 7142 HAILIC



"ID": "D664D001-933D-41DE-A904F304AEB67906",
"Note": "File System Write Test",
"ExecutionVariants": [

{
"ScaleOut": {

"Port": "${RemotePort}",

"Hosts": "S${Hosts}",

"ConcurrentExecution": "S$S{FSConcurrentExecution}"
bo
"RepeatCount": "${TestRepeatCount}",
"Description": "4K Block, Log Volume 5GB, Overwrite",
"Hint": "Log",

"InputVector": {
"BlockSize": 4090,

"DirectoryName": "${LogVolume}",
"FileOverwrite": true,
"FileSize": 5368709120,
"RandomAccess": false,

"RandomData": true,

"AsyncReadSubmit": "${LogAsyncReadSubmit}",

"AsyncWriteSubmitActive":
"${LogAsyncWriteSubmitActive}",

"AsyncWriteSubmitBlocks":
"$S{LogAsyncWriteSubmitBlocks}",

"ExtMaxParallelTIoRequests":
"S{LogExtMaxParallelIoRequests}",

"ExtMaxSubmitBatchSize": "S${LogExtMaxSubmitBatchSize}",

"ExtMinSubmitBatchSize": "${LogExtMinSubmitBatchSize}",

"ExtNumCompletionQueues":
"$S{LogExtNumCompletionQueues}",

"ExtNumSubmitQueues": "${LogExtNumSubmitQueues}",

"ExtSizeKernelIoQueue": "$S{ExtSizeKernelIoQueue}"

by

AEZ[X| AO|E EZZ2MA TR

HANA SAEGHC|AS 40 ZF AEZ|X| ZEIO| SAP HANA SAE YT = SAP HANA E|AE E8 A3
ZHE[A}ELICE.

ALO|E Z2NAOE 28 U HIR2E SAP HANASAE 4= 2t SAEQ| RAM 37|, AEZ|X| 7|8 Snapshot
2

SEAtEC| ) HED 22 ME HETF HRTIL|CH SAP HANA ZAE 20 M2t AEZ|X| HEEZ 3 HeotCjA3
=7t ZE L.
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RAMS| 3 | t SAP HANA SAEQ| C|A 39| & H|0|E| 27| %! Snapshot SAHE W) HZ= 7|7+2 2F ALO|Z
=of & MQE.:."-IEL
CtS JZ2 AIO|E ZENAE QOfpLLCE

Required HDDs/SSDs per

Derived from HANA host
performance

measurements | \

; Storage controller model Performance
with SAP test host density b > P
tool L
[ Amount of production

and non-production
HANA hosts

Input from RAM size and
customer 7 net data size on disk
of each HANA host RS Capacity
Sizin
Snapshot backup / 9

retention

Qlmat M U 74

CtS MMM = SAP HANA @It A 8l 1M XA 2 M35t SAP HANA A|AE! X0
oot B E tHAE MEeIL|CE 0] ’i'HOiIH“ CtS A S AtEEtL|Ct

= =2od

* SID7t FC52] HANA A|AH

° SAPHANA HIY SI IS SAE

SAN IfjEZ] M

2} SAP HANA MHOf|= %A 8Gbps CHHESZ 0|F3HEl FCP SAN 20| U0{of ThL|Ct AEZ|X| HEZE2{0]
HZE 2 SAP HANA S A EQ| CHsf AE2|X| ZAEZ2{0f|A| 8Gbps O|AQ| CHHZZ -Mdljof SrL|C}.

CHE J20M= & 7He AE2|X| ZIEEC{0 HEE 4712 SAPHANAZAEES HO F= 0|8 20 LI &
SAP HANA §¢501| = HEZ0| FZE F e FCP EE7 JSLICH 2E2|X| AIE0| M= 2 SAP HANA
SAEO RSN EIEF° IﬂﬂﬁrEE FCP XE 4717} S &Lt
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Node 1 Node 2 Node 3 Node 4

Storage
Controller
HA-pair

2K ABS = 20 AE2|X| A|ARS] ZF LUNS O] LUNOf| £ -ﬁ- | = AE0f OfLaHOF SfLICt AfX|Q] ZdS
ZHERSHA| | XIELICH &, BE SAE HBAZL 2E ZHEE2Z| HBAE & & /U&= StLtel £ MEE HolgL|rt.

AEE|X| ZHEE2{2} SAP HANA H[O|E{H|0| A SAE 7Ho]| A|ZtS S7|%fslOf BfL|Ct O]~
Ste{H B E AEZ|X| ZIEER] 9l I E SAP HANA SAE| CHslf S A|ZH MHE
AE-II-IoI-L||:|-_

AE2|X| HESD MY

O] MMOf| A= NetApp AE2|X| A|AEI M0 CHol|l AHEIL|CH s Data ONTAP A X| &
T J10|=0f et 7|2 MX| 8l d™ S et=sljof gL |Ct.

AER|X| ESM
SSD 2| SAP HANAOIM = 212l S5 XA, 25 2t Qlete! S=H|A, 2latel &=, eletel HMMo| X[ &Lt

Mb|A ZH

QoSE ArEdtH S/ ZIEEZ0AM 7 SAP HANA A|AH! Eo= SAP 0[2(2] o Z2|#[0]d0f| CHet AEE[X|
XElZE Mot = AELIC
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23 U HEEAE

oF ZEX] AME A= WY SLHIAE A|ARIS ME2|EE FMietste] 28 AFoM 2F AlA- FYa
AYLICh A0l E EEHI* S0 H|2G A|2E9 45 2FAES QEOHOF LI JHE S EIAE AI
LHX O = SAPOIIM Holot 2F AAHI KPI2| 20% ~ 50% HLIM Z2 M5 USE Ato|FEY
MI11/0E AERX| AAH- 7t 2 45 S DIHLCH T2tM QoS X2|2 Meh2 HIojE & =
M7| SAP HANA 2 E2[X| d5 KPI 22| #iEE= 2Fsof LT

o
rio

o
'I'I'7C>:|

I CHE A8 Alglls M7171 B2 QI3 EES| M| Mootz A0|H, £3] o|2{st Y AEETt X[H A|Ztof| TIZst

M| ZZ2E0 S O|X|X| REE St= AYLICE 028 HH0M= 7HE AEZ|X| LEME| |0 H2|HS

X™El 2o 2 Nigtstr| 2ls HlZ R M2k At QoS 2& MMZ 2t SVM(Storage Virtual Machine) LS| 2F LUNO|
o

HEsh= A0 ZELIC Mt He IF2ETHHE J:'E HEH g 0|12 + U= 7Hsd0l 2L

O H| st 2f SVMO| L3l ONTAP 22{AE{ Q| CLIE AIE3HH & X3 H-ddlof gfLct.

gos policy-group create -policy-group <policy-name> -vserver <vserver
name> -max-throughput 1000MB/s -is-shared false

SVM Ui9| Z} LUNO|| MEELICt Of2f= SVM LH2| 2= 7|E LUNO| FH OFS HMEdte= ol YLICt.

lun modify -vserver <vserver name> -path * -gos-policy-group <policy-

name>
0| 22 H= SVMO| CHSH ~28HOF SFLICE 2f SVM2| QoS Z2& & 0|52 Hetof LTt A LUNS| 22 HHMS
A™ ™Mok A OI¢L||:|.
_TH 1o=2 T Md

lun create -vserver <vserver name> -path /vol/<volume name>/<lun name>

-size <size> -ostype <e.g. linux> -gos-policy-group <policy-name>

ZFO{Z! LUNO| CHol £|Cf H2[ZF2 = 1000MB/sE AFE3t= A0 EELICE ofE2|A[0]d0] T B2 X{2|Z0| 2ast
Z2 LUN 2EZI0|H S AME%t 02 LUNS ALE5H0] 2ot tHHZS ®SaHOoF BfLICt. 0] 7H0| =0 M= Linux LVM
7|8k SAP HANAO]| CHgt o MMof| Mggch = AE 28"

mufn

@ o] Miete 47|of|l= MEEL|CE w2t SAP HANA GO[E{H| O] A A|=F A[ZF 21 B0 =Tt SLA
EZE517| fIo Z2S LUNS AFESHYAIL.

AE2X[E FHYLICH

Ch2 7HR0l= Hest AER|X| 714 AT k=0 JSLICH 2t EHAl= CHS MMol M XEMIS| BEELICE o
MMM = AEE|X| SHER0{7F HEE|0] L1 ONTAP ﬁEE%IOWF o|0| MX|=[of JACt 7L |Ct. et
AEEZ|X| FCP ZEE SAN I{E2/0f o|0] AZY 4= U0{of SfL|Ct.

1. ol EE 2 C|A3 #mol 40| SHFEX| SQUBLICINVMe 7| C|AZ AT
2. MM 2l 3:saphana-asa-fc-storage-controller-setup. html#|n|t|ator-group301| HHE CHE HANA M| T H[A|
O|E(WWN)2 AtE3t0] JHAIXF 3 E(igroup)S BHSLICH O|L|A[0[0]E 2
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hana-asa-fc-host-setup.html
hana-asa-fc-host-setup.html
hana-asa-fc-host-setup.html
hana-asa-fc-host-setup.html
hana-asa-fc-host-setup.html

3. LUNS MAMstD MMoj| MEEl 0| ofZEIL|CE "SAP HANA B S AE A|AHI0f| CHgE LUN 72A" J2|1
"SAP HANA LIS SAE A|AEIS |8t LUN A"

NVMe 7|2t C|A3 AT

Zf NS224 NVMe C|A3 dlO &= Chz O} 20| AEES S 271H2] 100GbE ZEE 3l HZE LI L|A3 = HA
M*QI F HEE 0 XSz ZHE LI

HA pair

BESIIIA BEEICI

2 x 100GbE

2x 100GbE

O[L|Al0lO|E &

igroup2 ZF AH EE= LUNO|| CHSE M| AT HQot A JF0f| CHel e 4 UASLICE igroupS TS H AMH 2
WWPN(Worldwide Port Name)0| & %tL|C}.

'sanlun’' E2 AF25t0] ZF SAP HANA SAEQ| WWPNS 2oz Ot BY¥ g ALt
sapcc-hana-tst:~ # sanlun fcp show adapter

/sbin/udevadm
/sbin/udevadm

host0O ...... WWPN:2100000e1el163700

hostl ...... WWPN:2100000elel63701

@ 0| sanlun &2 NetApp Host Utilities2| ZF0|H Zf SAP HANA S AE0f| MX|sHOf BL|CE XtAf|gt
Li2e MME RIXSHAAQ " AE MA

2

MOl A= SAP HANA B S AE A|AEIN| E3E NetApp AEZ|X| A|AE 1MS

LUN 44 S/ LUNZ O[L|Aloflo]E| TF0i| o

NetApp ONTAP System ManagerE AF&5IH AEZ|X| SEI LUNS &5t 0|Z M2 igroup2t ONTAP
CLIof oHEe 4= JAELICE

14



CLIE AI236I0d LUNS M3t LUNS O|L|A|0f|0]E{ O Z0f ofm

o] MM M= LVMTt LVM 2 28T $ 7H] LUNS At23t= SID FC57t = SAP HANA £Hd S AE AJA
CH3H ONTAP 90|\ HEEE AHE3t0] 719 OlE EOFELICE

1. BE LUNS 44|t

lun create -path FC5 data mnt00001 1 -size 1t -ostype linux -class
regular

lun create -path FC5 data mnt00001 2 -size 1t -ostype linux -class

regular

lun create -path FC5 log mnt00001 1 -size 260g -ostype linux -class
regular

lun create -path FC5 log mnt00001 2 -size 260g -ostype linux -class
regular

lun create -path FC5 shared -size 260g -ostype linux -class regular

2. N AH!FC50i| £3t= ZE Mol Cist O[L|A|Ol|0|Ef &S ‘S EfLICt.

lun igroup create -igroup HANA-FC5 -protocol fcp -ostype linux
—initiator 10000090fadcc5fa,10000090fadcch5fb -vserver svml

3. BE LUNES 44 & O|L|A|0f|o]E JE0f ohEFfLCt.

lun map -path FC5 data mnt00001 1 -igroup HANA-FC5
lun map -path FC5 data mnt00001 2 -igroup HANA-FC5
lun map -path FC5 log mnt00001 1 -igroup HANA-FC5
lun map -path FC5 log mnt00001 2 -igroup HANA-FC5
lun map -path FC5 shared -igroup HANA-FC5

GUIE AHE3H0] LUNS M-ddt1 LUNE O[L|A|0f|0[E 1E0f| OHE

O] MMOM= LIS 2 A8 M o|E EHELICE ONTAP System Manager LVMZ} LVM 2& 18Y 5 712
LUNZ AHEStH= SID FC57t Q= SAP HANA THY S AE A|AHIQ| HL:

1. 0l 2392I5IM|Q ONTAP System Manager ONTAP 22{AEE MEHSID Storage 1% HIFHA.

a. =2C} add
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The basic unit of storage s a LUN (for SCSI hosts) or NVMe namespace (for NVMe). You can add LUN or NVMe namespace storage units based on your data center configuration. More (%
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" Storage units

Name

Available

Consistency group Capacity

MEHSICH More options
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( (4, search actions, objects, and pages
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Add storage units X

Name

FC5_data_mnt00001

Storage and optimization

Number of urits Capacity per unit

2 ‘ | 1000 H GIB v |

+ Add 3 different capacity

Quality of senvice (QoS)

Unlimited S

Host information

Select a connection protocol based an your host and data center configuration.

Connection protaco!
(@ scsi(FCoriscs) () numte

Host operating system

‘ Linux ~

Host mapping
O Existing hosts
O New host group
© New hosts

Host Name

| FC5_Host

@ R iscst

=
il

Name Description

10:00:70:b7:24:08:94:75 -

10:00:70:b7:e4:08:94:76

10:00:70:b7:e4:0a:e0:cc

10:00:70:07:e4:0a:e0:cd -

10:00:70:b7T:e4:0a:e2:ed

MR ARIAN AR < M < MDY

+ Add initiator
Local protection
D Schedule snapshots
Remote protection

D Replicate to a remote cluster
SnapMirar copies snapshots ta a remote duster,

Add Cancel
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tCH Linux ~X& Host Operating system

MEHSIMIR FC5 host £ 9o Host mapping &M

Add storage units

Name
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Number of units Capacity per unit

-

Host operating system

Linux

Host mapping

‘ FC5_Host

" More options
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Storage
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26

Name
FCS._data_mnt00001_1
FCS._datamnt00001.2
FCS_log_mnt00001.1

FCS log mn00001 2

HMSsHM K-
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I

NVMe). You can add LUN o NVM

@ 68,5 Tie.

Available

Consistency group. Capacity
1,000 Gi8
1,000 GiB

26068

26068

I L —

| O|E(%l:.FC5 shared

Add storage units

Name

FC5_shared

Number of units

1

Host operating system

|

Host mapping

‘ FC5_Host
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Host mapping 1ops
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v D osarcc—songeunt— X+

<« @ © Nichtsicher https://10.63.167.54/sysmgr/va/storage Bax & @
28 Q Waps [ MO0 4@ R netvorl ksewp [ czs0 [ Asaro [ A20
= x (" Q search actions, objects, and Y
=] I NetApp ONTAP System Manager | A70-SAPCC (_ Q search actions, objects, and pages ) o o
Dashboard Storage
Insights The basic unit of storage is a LUN (for SCSI hosts) or NVMe namespace (for NVMe). You can add LUN or NVMe namespace storage units based on your data center configuration. More [4
Storage
Host: .
osts g 27 @ 68,5 s © 27 @ 0
Network o Storage units Available Online Offline
Events & jobs ~
Protection v o
LJ Name Consistency group Capacity Data reduction Host mapping 10Ps | Latency (ms) Throughput (MB/s)
Cluster v
v FC5_data_mnt00001_1 - 1.000 Gig 1to1 FC5_Host 0 0.03 0
v FC5_data mnt00001_2 - 1.000 GiB Tto1 FC5 Host 0 0.02 o
v FC5_log_mnt00001_1 - 260 GiB. 1to1 FC5_Host 0 0.03 0
v FC5_log_mnt00001_2 - 260 GiB 1to1 FC5_Host 0 0.02 0
v FC5 shared 1 - 520 GiB Tto1 FC5_Host

o2 s AE
o sAE

O MM0j|M= SAP HANA LIS A E A[AHIO| E3tE NetApp 2E2|X| A2 HS

LUN 44 5L LUNZ O|L|Alof|o[E] O F0i| o

NetApp ONTAP System ManagerE At&3HH AE2|X| 2&1 LUNS H45t1 0|5 MH 9] igroupdt ONTAP
CLIOf| DjEe 4= ASLICE.

CLIZ AFZ23I0{ LUNS MAst LUNS O|L|A|0f0]Ef JE0i o™

O] MM0 M= LVME AIE3}= SID FC52F LVM 28 &Y 2712 LUNS At83t= 2+1 SAP HANALHE SAE
A|AE0l| CH3H ONTAP 91t &7Hl BHES AHEdts #42| o€ 20 FLILH.

1. BE LUNS 44t




lun create -path FC5 data mnt00001 1 -size 1t -ostype linux -class
regular
lun create -path FC5 data mnt00001 2 -size 1t -ostype linux -class
regular
lun create -path FC5 data mnt00002 1 -size 1t -ostype linux -class
regular
lun create -path FC5 data mnt00002 2 -size 1t -ostype linux -class
regular
lun create -path FC5 log mnt00001 1 -size 260g -ostype linux -class
regular
lun create -path FC5 log mnt00001 2 -size 260g -ostype linux -class
regular
lun create -path FC5 log mnt00002 1 -size 260g -ostype linux -class
regular
lun create -path FC5 log mnt00002 2 -size 260g -ostype linux -class
regular

2. N A" FC50i| £3t= 2= MHo] CHet O|LA|0l|0E] O FS H-dgfLICt

lun igroup create -igroup HANA-FC5 -protocol fcp -ostype linux
-initiator
10000090fadcc5fa,10000090fadecec5fb,10000090fadec5¢l,10000090fadeec5¢2,1000
0090fadcc5¢c3,10000090fadcec5cd4 -vserver svml

w
HO
rin

LUNS Mg O|L|A|0f|O|E JF0f o & efLICt.

lun map -path FC5 data mnt00001 1 -igroup HANA-FC5
lun map -path FC5 data mnt00001 2 -igroup HANA-FC5
lun map -path FC5 data mnt00002 1 -igroup HANA-FC5
lun map -path FC5 data mnt00002 2 -igroup HANA-FC5
lun map -path FC5 log mnt00001 1 -igroup HANA-FC5
lun map -path FC5 log mnt00001 2 -igroup HANA-FC5
lun map -path FC5 log mnt00002 1 -igroup HANA-FC5
lun map -path FC5 log mnt00002 2 -igroup HANA-FC5

GUIE A3 LUNS -5t LUNS O[L|A|0f|0]E] Z1Z0f| OHE

O] MMM = CHS2 A2t 24 O|2 E{ELICE ONTAP System Manager LVMZ} LVM 28 28T 2719
LUNZ AFESH= SID FC57t Q= 2+1 SAP HANA LIS S AE A|AHIQl HL:

1. 0l 2392I5IM|Q ONTAP System Manager ONTAP 22{AEE MEHSID Storage 1% HIFHA.

a. =2C} add
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Storage

The basic unit of storage s a LUN (for SCSI hosts) or NVMe namespace (for NVMe). You can add LUN or NVMe namespace storage units based on your data center configuration. More (%

22 @ 68,5 TiB

" Storage units

Name

Available

Consistency group Capacity

MEHSICH More options

v [ Aosapcc—stoageunit| K X

€ > C O Nichtsicher

© NeverTab x|+

ips/[10.63.167.54/sysmar/v4/storage.

83 9 veps [IA0 & RHnevworcsew [ czs0 [ Aswo [ Az0

c

LvMz}

o

N
—
C
Z
10

2}
d. MEHSICE scsT

e. AEH

my
ok

Add storage units

Data reduction

Q

No results

Number of units

Capacity per unit

B

| =

Host operating system

Windows

Host mapping

Search host

Required

st HEE MSotMa:

OF

F

1)
n

FLUNS| 2(0]l: 2)
|(oll: 1000GB)

|u
AN}

(FC or 1SCSI)

MEHSICE Linux ~X 3 Host Operating system

caned m

22

Online

Host mapping

10Ps.

- ©

Bax O O

- .
Q Search actions, objects, and pages @ © 0

@O

Offine
Q Fcy x L O =
| Latency (ms) Throughput (MB/5)
- a8 x
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( (4, search actions, objects, and pages

) @ <o

Add storage units X

Name

FC5_data_mnt00001

Storage and optimization

Number of urits Capacity per unit

2 ‘ | 1000 H GIB v |

+ Add 3 different capacity

Quality of senvice (QoS)

Unlimited S

Host information

Select a connection protocol based an your host and data center configuration.

Connection protaco!
(@ scsi(FCoriscs) () numte

Host operating system

‘ Linux ~

Host mapping
O Existing hosts
O New host group
© New hosts

Host Name

| FC5_Host

@ R iscst

=
il

Name Description

10:00:70:b7:24:08:94:75 -

10:00:70:b7:e4:08:94:76

10:00:70:b7:e4:0a:e0:cc

10:00:70:07:e4:0a:e0:cd -

10:00:70:b7T:e4:0a:e2:ed

MR ARIAN AR < M < MDY

+ Add initiator
Local protection
D Schedule snapshots
Remote protection

D Replicate to a remote cluster
SnapMirar copies snapshots ta a remote duster,

Add Cancel

2]

4. Ct3 ZAXt A E0| Cet HIOJEf LUNS MMt L3S S2M K. add
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Dashboard Storage
Isights The basicunit of {for SCS1 hosts or e ase on your data center confguration. Mere 2
Storage
v g 24 g 685m S 24 @0
Network . Storage units viable online offine
Events & jobs e
Protaction v
m| [t @ Capaciy Dawredicion oo 1ops [ oy Throughput (4579

! M

v Fes data mmooo01 1 100068 Tto1 Fes Host

v Fes data mnooo0n 2 100068 o1 Fes Host

I OR T —— x

5. Lett HHE MBEHMR:

a. =7} H|0|E LUNQ| O|&(0|: FC5 data mnt00002
b. LvM}t Zerg LUNS| 2(0fl: 2)

C. ZF LUN2| =27|(o|: 1000GB)

d. MEHSICE Linux ~M& Host Operating system

e. O|Tof| YHE oS MEHSHHR FC5 host E @[S Host mapping &4

_.,
ir
lif

Ct add

Add storage units

Name

FC5_data_mnt00002

‘ ‘ 1000 ‘ GiB v

Host operating system

[

Host mapping

FC5_Host
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Insights ‘The basic unit of storage is a LUN (for SCSI hosts) or NVMe namespace (for NVMe). You can add LUN or NVMe namespace storage units based on your data center configuration. More [3
Storage
Hosts g 26 68,5 s @ 26 S0
Network . Storage units Available Online Offline
Events & jobs v
Protection v
O Name Consistency group Capacity Data reduction Host mapping 10PS. | tatency (ms) Throughput (VB/s)
Cluster 4
v FC5_data mnto0001_1 - 1,000 Gig 101 FCS_Host o 002 0
v EC5_data mnt00001 2 - 1.000 GiB. Tto1 FC5_Host 0 002 0
v FC5_data_mnt00002_1 f g - 1.000 GiB 1to1 FC5_Host
v FCS_data mnto002 2 - 1,000 Gig 101 FCS_Host

I (©) The storage unit was added. X

8. LWt HEE HMIstMa:
a. LvMzt Z2efe 23 LUN2| O|&(Ml: Fc5_log_mnt00001
b. Lvmat 2 LUNS| 2(0]: 2)

7}
d. MEHSICE Linux ~M& Host Operating system

e. O|Xoj| Y& oS MEHSIM|R FC5 host £ 98l Host mapping &4

Add storage units

Name

FC5_log_mnt00001

Number of units

2

Host operating system

Linux

Host mapping

‘ FC5_Host

" More options

9. Ot3 X ARt TAE| CHE 23 LUNS MM LIS S SEM K. add
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Dashboard Storage

Insights The basic unit of torage is a LUN (for SCS! hosts) or NVMe namespace (for NVMe. You can add LUN or NVMe namespace storage units based on your data center configuration. More 3

Storage

Host =

s g 28 68,5 i @ 28 S0

Network . Storage units Available Online Offine

Events &jobs v

Protection v

O Name Consistency group Capacity Data reduction Host mapping 10PS. | tatency (ms) Throughput (MB/s)

Cluster v
v ECS_data mntoo0o1 1 - 1000 GiB 101 FC5_Host 0 002 o
v FCS_data mnto001 2 - 1000 GiB 101 FC5_Host 3 002 0
v FCS_data mnt00002.1 - 1,000 Gig 101 F5_Host 0 002 0
v FCS_data mnto002_2 - 1000 GiB 101 FC5_Host 0 002 o
v FC5_Jog mnto0001_1 - 260Gi8 101 FCS_Host
v FC5_log_mnto0001_2 - 260 6B 101 FC5_Host

I (©) The storage unit was added. X

10. st HEE MM Q:
a. 7t 21 LUNQ| 0| (0ll: FC5 log mnt00002
b. LvMm=t Zete LUNS| 2(0l: 2)
c. 2} LUNQ| 27|(0il: 260GB)

o
rx

EHSICE Linux ~X{& Host Operating system
ol

Ct add

®

o
ra

a0

0=

HE S MEISEMR FC5_host E 2[9] Host mapping &4

_.,
ir
I

Add storage units

Name

‘ FC5_log_mnt00002

Number of units

E

Host operating system

Linux

Host mapping

FC5_Host

" More options Cancel

1. %718l DE =Xt SAEO| T 9EHA|2} 10| = EtL|ct

SAP HANALIE 2 AE A|AHI0| 2Rt 2= LUNO| HHEASLICE
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Dashboard Storage
Insights The basic unit of storage is a LUN (for SCSI hosts) or NVMe namespace (for NVMe). You can add LUN or NVMe namespace storage units based on your data center configuration. More [7
Storag
Hosts
g 30 g 685w @ 30 30

Network o Storage units Available Online Offline
Events & jobs ~
Protecti v o

L] Name Consistency group Capacity Data reduction Host mapping 10PS. | Latency (ms) Throughput (MB/s)
Cluster v

v FC5_data mnto0001_1 - 1.000 GiB to1 FC5_Host 0 002 [
v FC5_data mnto0001 2 - 1.000 Gig 1101 FC5_Host 0 002 0
v FC5_data mnto0002_1 - 1.000 GiB 1to1 FC5_Host 0 003 [
v FC5 data mnt00002 2 - 1.000 Gi Tto1 FC5_Host 0 002 [
v FC5_log_mnto0001_1 - 260 GiB 1to1 FC5_Host 0 002 0
v FC5_log mnt00001 2 - 260 GiB to1 FC5_Host 0 003 [
v FC5 log mnt00002 1 - 260 GiB Tto1 FC5_Host

v FC5_log mnto0002 2 - 260 GiB Tto1 FC5_Host

I (©) The storage unit was added. X

SAP HANA A E2|X| {4IE| API

AEE|X| HYHE HYRH 7|50| Y= CHE SAE ST HRStL|CH CHE SAE H7H0f| A SAP HANA
CIO|E{H|O| A SAETJICH7| SAER HUQH T £ QT2 SAP HANAE 17}8M 7|58 M2t

0] ZL ZIO|7} LUAMSt SAEQ| LUNS MM AT 7| SAEA AFRSIL|CH AEE|X| HUIE| = S HHof| SILt2)
CllO[E{H[O| A S AERE AER|X| TIE| MO HM|AS o~ JEF Sh= O] AFEELICE.

NetApp AE2|X|7} QU= SAP HANACHS SAE M0 A= SAPOIM HBsts EE AE2|X| 7HE{7} ALRELICE
"SAP HANA THO| ] X' AE2|X| HUIE] Ea| 70| = of Ch3t A TFUR A2 4 UALICH'SAP =&
1900823".

AEZ MXSE7| Moj| 0l A NetApp SAN SAE QEIZ|E|Z CIR2EE8H0F SHL|CH "NetApp
X 2" HANA A1H101| AX[ELICH 2AE |EE|E| HHXM0= AHEE FCP HBAO| 2}
MX[s{of St= F7F AXEQ0{of CHot DEIF IBtE|0] USLICE

O] 2M0fl= A&l Linux HHE Er F2 40| tiot YEE IR0 ASZLICE O] ZM0l|A= SLES 12 SP1 0|4
% RHEL 70f| 23t 74 tHAIS MHPLICE off HHE 2 2 0|4 "Linux Host Utilities 7.1 A%| 21 A& 7to| =",

oY

LHs 228 gLt

AR A 7| S AEOM AEshof

rn

@ 1CHA 2 E| 6CHA| M| SAP HANALCHS SAE Mol
grLCt.

LS B2E FHorE L2 HAIE +ASHIAIL.

1. ZF MO A Linux rescan-scsi-bus.sh -a B&S A0 A LUNS ZASL|CE.

2. MWL} sanlun lun show BHS MWD LR 2= LUNO| EAIZ|=X| &Rl5tMR. CHS GlolM=
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sanlun lun show & 7HS| HIO|E| LUNZI & 7HS| 21 LUNZ AIE5t= 2+1 LS SAE HANA A|AHIY|
CHot HE EHULICE £30= LUNZF oS ZFX[ THY(0l: LUN)O| EA|EILICEH FC5 data mnt00001 J2|10
X OtY /dev/sdag Z LUNOE SAEN A AEE|X| AEEZHX| 8742 FC B 27t JUELICE.

30

sapcc-hana-tst:~ # sanlun lun show

controller (7mode/E-Series)/ device
host lun

vserver (cDOT/FlashRay) lun-pathname filename
adapter protocol size product

svml FC5 log mnt00002 2 /dev/sdbb
host21 FCP 500g cDOT

svml FC5 log mnt00002 1 /dev/sdba
host21 FCP 500g cDOT

svml FC5 log mnt00001 2 /dev/sdaz
host21 HEE 500g cDOT

svml FC5 log mnt00001 1 /dev/sday
host21 FCP 5009 cDOT

svml FC5 data mnt00002 2 /dev/sdax
host21 FCP 1t cDOT

svml FC5 data mnt00002 1 /dev/sdaw
host21 FCP 1t cDOT

svml FC5 data mnt00001 2 /dev/sdav
host21 FCP 1t cDOT

svml FC5 data mnt00001 1 /dev/sdau
host21 FCP 1t cDOT

svml FC5 log mnt00002 2 /dev/sdat
host21 FCP 500g cDOT

svml FC5 log mnt00002 1 /dev/sdas
host21 FCP 500g cDOT

svml FC5 log mnt00001 2 /dev/sdar
host21 FCP 5009 cDOT

svml FC5 log mnt00001 1 /dev/sdaq
host21 FCP 500g cDOT

svml FC5 data mnt00002 2 /dev/sdap
host21 FCP 1t cDOT

svml FC5 data mnt00002 1 /dev/sdao
host21 FCP 1t cDOT

svml FC5 data mnt00001 2 /dev/sdan
host21 ECP 1t cDOT

svml FC5 data mnt00001 1 /dev/sdam
host21 FCP 1t cDOT

svml FC5 log mnt00002 2 /dev/sdal
host20 FCP 5009 cDOT

svml FC5 log mnt00002 1 /dev/sdak



host20 EEE 500g cDOT

svml FC5 log mnt00001 2 /dev/sdaj
host20 FCP 500g cDOT

svml FC5 log mnt00001 1 /dev/sdai
host20 FCP 500g cDOT

svml FC5 data mnt00002 2 /dev/sdah
host20 FCP 1t cDOT

svml FC5 data mnt00002 1 /dev/sdag
host20 FCP 1t cDOT

svml FC5 data mnt00001 2 /dev/sdaf
host20 FCE 1t cDOT

svml FC5 data mnt00001 1 /dev/sdae
host20 FCP 1t cDOT

svml FC5 log mnt00002 2 /dev/sdad
host20 FCP 500g cDOT

svml FC5 log mnt00002 1 /dev/sdac
host20 FCP 5009 cDOT

svml FC5 log mnt00001 2 /dev/sdab
host20 FCP 500g cDOT

svml FC5 log mnt00001 1 /dev/sdaa
host20 FCP 500g cDOT

svml FC5 data mnt00002 2 /dev/sdz
host20 IFCE 1t cDOT

svml FC5 data mnt00002 1 /dev/sdy
host20 FCP 1t cDOT

svml FC5 data mnt00001 2 /dev/sdx
host20 FCP 1t cDOT

svml FC5 data mnt00001 1 /dev/sdw
host20 HEE 1t cDOT

() ol ooz LUNOI 87H AasLict

sapcc-hana-tst:~ # multipath -r
sapcc-hana-tst:~ # multipath -11
3600a098038314e63492b59326b4b786d dm-7 NETAPP,LUN C-Mode
size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
‘—+- policy='service-time 0' prio=50 status=active
|- 20:0:4:2 sdaf 65:240 active ready running

|- 20:0:5:2 sdx 65:112 active ready running
|- 21:0:4:2 sdav 66:240 active ready running
"= 21:0:6:2 sdan 66:112 active ready running
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3600a098038314e63492b59326b4b786e dm-9 NETAPP,LUN C-Mode
size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw

"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:4 sdah 66:16 active
|- 20:0:5:4 sdz 65:144 active
|- 21:0:4:4 sdax 67:16 active
- 21:0:6:4 sdap 66:144 active

ready
ready
ready
ready

running
running
running

running

3600a098038314e63492b59326b4b786f dm-11 NETAPP, LUN C-Mode
s1ze=500G features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw

‘—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:6 sdaj 66:48 active
|- 20:0:5:6 sdab 65:176 active
|- 21:0:4:6 sdaz 67:48 active
- 21:0:6:6 sdar 66:176 active

ready
ready
ready
ready

running
running
running

running

3600a098038314e63492b59326b4b7870 dm-13 NETAPP,LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw

‘—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:8 sdal 66:80 active
|- 20:0:5:8 sdad 65:208 active
|- 21:0:4:8 sdbb 67:80 active
- 21:0:6:8 sdat 66:208 active

ready
ready
ready
ready

3600a098038314e63532459326d495a64 dm-6
size=1.0T features='3 queue if no path

alua' wp=rw

running

running

running

running

NETAPP, LUN C-Mode

pPg_init retries 50' hwhandler='l

"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:1 sdae 65:224 active
|- 20:0:5:1 sdw 65:96 active
|- 21:0:4:1 sdau 66:224 active
- 21:0:6:1 sdam 66:96 active

ready
ready
ready
ready

3600a098038314e63532459326d495a65 dm-38

size=1.0T features='3 queue if no path

alua' wp=rw

running

running

running

running

NETAPP, LUN C-Mode

Pg init retries 50' hwhandler='l

"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:3 sdag 66:0 active
|- 20:0:5:3 sdy 65:128 active
|- 21:0:4:3 sdaw 67:0 active
- 21:0:6:3 sdao 66:128 active

ready
ready
ready
ready

running
running
running

running

3600a098038314e63532459326d495a66 dm-10 NETAPP,LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw

‘—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:5 sdai 66:32 active ready running

|- 20:0:5:5 sdaa 65:160 active ready running



|- 21:0:4:5 sday 67:32 active ready running

"— 21:0:6:5 sdag 66:160 active ready running
3600a098038314e63532459326d495a67 dm-12 NETAPP,LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
‘—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:7 sdak 66:64 active ready running

|- 20:0:5:7 sdac 65:192 active ready running
|- 21:0:4:7 sdba 67:64 active ready running
"= 21:0:6:7 sdas 66:192 active ready running

4. '/etc/multipath.conf TS HMESIH WWID % EA 0|ES F7tatLICH

oM &2 2 "/etc/multipath.conf" THYUQ| LIEOZ 2+1 CHE SAE A|AHIO| 47 LUNO| CHSH
HA 0|52 ZEEILICL AFE 7H5 3 multipath.conf IFIO| @l= AL multitpath -T>
/etc/multipath.conf BE S Adsto] It MMe & USL|CH

33



sapcc-hana-tst:/ # cat /etc/multipath.conf
multipaths {
multipath {

wwid
alias

}

multipath {
wwid
alias

}

multipath {
wwid
alias

1

multipath {
wwid
alias

}

multipath {
wwid
alias

}

multipath {
wwid
alias

}

multipath {
wwid
alias

}

multipath {
wwid

alias

3600a098038314e63492b59326b4b786d
svml-FC5 data mnt00001 2

3600a098038314e63492b59326b4b786e
svml-FC5 data mnt00002 2

3600a098038314e63532459326d495a64
svml-FC5 data mnt00001 1

3600a098038314e63532459326d495a65
svml-FC5 data mnt00002 1

3600a098038314e63492b59326b4b786f
svml-FC5 log mnt00001 2

3600a098038314e63492b59326b4b7870
svml-FC5 log mnt00002 2

3600a098038314e63532459326d495a66
svml-FC5 log mnt00001 1

3600a098038314e63532459326d495a67
svml-FC5 log mnt00002 1

S. 'multipath -r' BHZ MEsto] C|HO|A WS CHA| EERLICE
6. @E LUN, E% 0|5, &M gl tf7| 2 E LIYsH= 'multipath -I' BHES At LM S St
@ L2 £ oflollA = HI0|E] 27H2F 23 LUN 2747} U= 2+1 TS SAE HANA A|ABICl E3 S

2ol ELICH
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sapcc-hana-tst:~ # multipath -11
svml-FC5 data mnt00001 2 (3600a098038314e63492b59326b4b786d) dm-7
NETAPP, LUN C-Mode
size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
‘—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:2 sdaf 65:240 active ready running

|- 20:0:5:2 sdx 65:112 active ready running
|- 21:0:4:2 sdav 66:240 active ready running
"= 21:0:6:2 sdan 66:112 active ready running

svml-FC5 data mnt00002 2 (3600a098038314e63492b59326b4b786e) dm-9
NETAPP, LUN C-Mode
size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
‘—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:4 sdah 66:16 active ready running

|- 20:0:5:4 sdz 65:144 active ready running
|- 21:0:4:4 sdax 67:16 active ready running
"— 21:0:6:4 sdap 66:144 active ready running

svml-FC5 data mnt00001 1 (3600a098038314e63532459326d495a64) dm-6
NETAPP, LUN C-Mode
size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:1 sdae 65:224 active ready running

|- 20:0:5:1 sdw 65:96 active ready running

|- 21:0:4:1 sdau 66:224 active ready running

"— 21:0:6:1 sdam 66:96 active ready running
svml-FC5 data mnt00002 1 (3600a098038314e63532459326d495a65) dm-8
NETAPP, LUN C-Mode
size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:3 sdag 66:0 active ready running

|- 20:0:5:3 sdy 65:128 active ready running

|- 21:0:4:3 sdaw 67:0 active ready running

"— 21:0:6:3 sdao 66:128 active ready running
svml-FC5 log mnt00001 2 (3600a098038314e€63492b59326b4b786f) dm-11
NETAPP, LUN C-Mode
s1ze=500G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:6 sdaj 66:48 active ready running

|- 20:0:5:6 sdab 65:176 active ready running
|- 21:0:4:6 sdaz 67:48 active ready running
- 21:0:6:6 sdar 66:176 active ready running
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svml-FC5 log mnt00002 2 (3600a098038314e63492b59326b4b7870) dm-13
NETAPP, LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:8 sdal 66:80 active ready running

|- 20:0:5:8 sdad 65:208 active ready running
|- 21:0:4:8 sdbb 67:80 active ready running
- 21:0:6:8 sdat 66:208 active ready running

svml-FC5 log mnt00001 1 (3600a098038314e63532459326d495a66) dm-10
NETAPP, LUN C-Mode
si1ze=500G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:5 sdai 66:32 active ready running

|- 20:0:5:5 sdaa 65:160 active ready running

|- 21:0:4:5 sday 67:32 active ready running

- 21:0:6:5 sdag 66:160 active ready running
svml-FC5 log mnt00002 1 (3600a098038314e63532459326d495a67) dm-12
NETAPP, LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:7 sdak 66:64 active ready running

|- 20:0:5:7 sdac 65:192 active ready running
|- 21:0:4:7 sdba 67:64 active ready running
- 21:0:6:7 sdas 66:192 active ready running

0| Zoll A= SAP HANA £t S AE ME0|| CHsl MHEHL|CT.

Linux LVM2 M52 =0|1 LUN 27| Mot s ZSt= O A2 ELICH SAP HANA SAEO|AM CHS HOf| LIt J=

AME =28 08 9 =2|d 282 Y45t 02 EGHof giLICt.

=2|d ZE/LUN SAP HANA SAEQ| OIRE X|A F |

LV: FC5_data_mnt00001-vol /HANA/data/FC5/mnt00001 letc/fstab S22 AI26}0]
OIREE|ASLICE

LV: FC5_log_mnt00001-vol /HANA/log/FC5/mnt00001 Jetc/fstab S22 ARSI
OIREE|A}SLICE

LUN: FC5_shared IHANA/ZR/FC5 Jetc/fstab =S AFE5H0]

Ot EE|ASLIC
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MHEE 2 HES ABSIH /usr/sap/FC5 AFEXL FC5adme| 7|2 & CIAE 2|7t X &HE ClEEZ| =
(D ZZ C|A30]| JYELICE C[AT 7|8 SN E A= THo =+ HH0M NetApp2 F=7F LUNS

Mad AS HELYLICH /usr/sap/FC5 2= IHY A|AHIO| B MEA0 UCE CIHERE

ot=L|C}

[y =] -

pvcreate /dev/mapper/svml-FC5 data mnt00001 1
pvcreate /dev/mapper/svml-FC5 data mnt00001 2
pvcreate /dev/mapper/svml-FC5 log mnt00001 1
pvcreate /dev/mapper/svml-FC5 log mnt00001 2

2. 2} O|O|E] & 21 mE|Hol| CiSt 28 152 dJgLIch

— =

vgcreate FC5 data mnt00001 /dev/mapper/svml-FC5 data mnt00001 1
/dev/mapper/svml-FC5 data mnt00001 2

vgcreate FC5 log mnt00001 /dev/mapper/svml-FC5 log mnt00001 1
/dev/mapper/svml-FC5 log mnt00001 2

3. 2t Ho|E ! 21 mE|Mof et =2|X 2ES MHELIC 28

a
ClO|E{Q] 2R AERIO|ZX 37| 256K, 29| AR 64kE AI2d=

AEY oLl =2|d =T X[H L)

=T AFEEl= LUN (0] ool M= 27H)=t
AEZO|Z 37|15 MEYLICL SAPE 28

- =8

lvcreate --extents 100%FREE -1 2 -I 256k --name vol FC5 data mnt00001
lvcreate --extents 100%FREE -i 2 -I 64k --name vol FC5 log mnt00001

4. 2 ZE SAEONAM 22X 28, E8 0

U EF IS dARILICL

H

modprobe dm mod
pvscan
vgscan

lvscan

() olefst B sz 50| SO ChA| AIZrOF BHLICH
=25 252 UIREsIRH 2|x 282 N0} BLICL 282 BT 13 BYS AL,

=

vgchange -a y
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T AlARIS

HE ooy 8

E1} HANA 28 LUNO| XFS I A|A

AHIL O
o=

mkfs.xfs /dev/mapper/FC5 data mnt00001-vol
mkfs.xfs /dev/mapper/FC5 log mnt00001-vol
mkfs.xfs /dev/mapper/svml-FC5 shared

H|O|E{H|O| A SAEO| CHSE

(D) ocizrezyds2m

nteE X|Fe Mt

EQoORE X|E ClHEL|E 2HED
sapcc-hana-tst:/ # mkdir -p
sapcc-hana-tst:/ # mkdir -p
sapcc-hana-tst:/ # mkdir -p
sapcc-hana-tst:/ # chmod -R
sapcc-hana-tst:/ # chmod -R
sapcc-hana-tst:/ #

o A|AEES OFRE

gLt

AAE 2E Sof| Th A|ARS D2 ESHH LSS At

FISILICE /etc/fstab 7+A IHY:

# cat /etc/fstab

& TAE HANA A|A

—

/hana/data/FC5/mnt00001
/hana/log/FC5/mnt00001
/hana/shared

777 /hana/log/FC5

777 /hana/data/FC5

chmod 777 /hana/shared

2HSLICE

2SS 2o FLC.

Hots ALt

2L, Jetc/Efstab A T

/dev/mapper/hana-FC5 shared /hana/shared xfs defaults 0 0
/dev/mapper/FC5 log mnt00001-vol /hana/log/FC5/mnt00001 xfs

relatime, inode64 0 0

jud|
=

/dev/mapper/FC5 data mnt00001-vol /hana/data/FC5/mnt00001 xfs

relatime, inode6cd4d 0 O

HOo|E & 21 LUNS
grLCt.

=
e
>
|>

B
fjo
]

t2EotH Ch22

of ZollM= 2
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2+1 SAP HANA L&

QIst XFS It A|AHEI2 'aytime' U 'inode64' OIRE

MHBIMR. mount -a SAEOA HHS LHZILICE

SAE A|AH] A

o =

U2

Q8 IFY AlA

O E
==

El
[

E £[0{0F

fjo



SAP HANA CIE SAE A|AHIS Q|3 LUN 2 A
Linux LVME M58 &0|1 LUN 37| H[3tE s ZSH= o AFRElL|Ct
SAP HANA SAEQ|M CHS HO| LIt Y= ANE 2E A5 YL =2|H 2

=2 2&(LV)

LV: FC5_data_mnt00001-vol
LV: FC5_log_mnt00001-vol
LV: FC5_data_mnt00002-vol

LV: FC5_log_mnt00002-vol
2|2 NFS 28: FC5_shared

SAP HANA C}E

®

SAP HANA S AEQ| OIRE X|H
/HANA/data/FC5/mnt00001
/HANA/log/FC5/mnt00001
/HANA/data/FC5/mnt00002
/HANA/log/FC5/mnt00002

HANA/S &

LHEE NFS MHE ALEdt= AL

MHE M2 AFRSIH /usr/sap/FC5 AFEXF FC5adme| 7|12 2
ZtHANA SAEQ| 24 LA JELICH C|AZ 7|8t SX|E AHESH= Mol S+ AH-0lN
HEBILICE /usr/sap/FC5 2 SAEO| Ot A|AHIZ

®

NetApp2 4702] 7} LUNZ AIBY A S

T}
HE U S AL2Sto] RrEL|CH
HE AU S AL2Sto] RRELICH
E FUES AFRSIO] BAFEHLICH
HE U S AL2Sto] HakEL|CH

NFS 2! /etc/fstab =S AIE50
DESAE( UfSEELIEf

SAE AAHIO|= CHZO| BRYLICH /hana/shared A|ARIS] BE SAEQ
HZAE I A|AEIQIL|CEH YEHIMOZ 0]&= NFS A7} HZ28H= NFS
AFF A|AEIDE ZE2 T171EM NFS MHE AI25t= A0 £5&

oo|
oTrd

LINUX SAEQ|

= H -

ClE 27t ME == ClHE 2=

HX[5t0] 2} C|O|E{H|0| A S AETF BE THU A|ARE S HYLA0| Fe5 SfLIC

LVM =&

i

1 EEL

C
=z
o
1]
'}

pvcreate
pvcreate
pvcreate
pvcreate
pvcreate
pvcreate
pvcreate
pvcreate

2. 2} Hjo|E| & 271 I}E|Moj| i3t

/dev/mapper/svml-FC5 data mnt00001 1
/dev/mapper/svml-FC5 data mnt00001 2
/dev/mapper/svml-FC5 data mnt00002 1
/dev/mapper/svml-FC5 data mnt00002 2
/dev/mapper/svml-FC5 log mnt00001 1
/dev/mapper/svml-FC5 log mnt00001 2
/dev/mapper/svml-FC5 log mnt00002 1
/dev/mapper/svml-FC5 log mnt00002 2

=8 18s d8gLith

LICt. NetApp FAS =
LICH EECHE 382
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vgcreate FC5 data mnt00001 /dev/mapper/svml-FC5 data mnt00001 1
/dev/mapper/svml-FC5 data mnt00001 2

vgcreate FC5 data mnt00002 /dev/mapper/svml-FC5 data mnt00002 1
/dev/mapper/svml-FC5 data mnt00002 2

vgcreate FC5 log mnt00001 /dev/mapper/svml-FC5 log mnt00001 1
/dev/mapper/svml-FC5 log mnt00001 2

vgcreate FC5 log mnt00002 /dev/mapper/svml-FC5 log mnt00002 1
/dev/mapper/svml-FC5 log mnt00002 2

3. 2t Ho|E ! 21 mE|Mof et =2|X 25S YHHLILL 28

a
CIOIE{e] ZQ AERIO|E 37| 256K, 29| AL 64kE AIEdt=
J5Y stLtel =2[x =80 XLt

EY AF2E[= LUN (0] ool M= 27H)2t
AEZO|Z 37|E MEYLICL SAPE EF

lvcreate --extents 100%FREE -1 2 -I 256k —--name vol FC5 data mnt00001
lvcreate --extents 100%FREE -i 2 -I 256k --name vol FC5 data mnt00002
lvcreate --extents 100%FREE -i 2 -I 64k --name vol FC5 log mnt00002
lvcreate --extents 100%FREE -1 2 -I 64k --name vol FC5 log mnt00001

4 CHERESAENM E2[X 28, 28 18 Y 28 182 HAELICL

modprobe dm mod
pvscan
vgscan

lvscan

() olefst mze ass 50| 9O ChA| AIZHeOF ELICH

=o|H 252 UI2ESE =2|X 252 2dotslof gLt =5S ddststaH ttg FES adeLint

Th A| AE

[

njo
-
=
x
ot
-
o

SEHOH 8 23 =2| 250 XFS I+ A|AHIS BHSLIC.

mkfs.xfs /dev/mapper/FC5 data mnt00001-vol
mkfs.xfs /dev/mapper/FC5 data mnt00002-vol
mkfs.xfs /dev/mapper/FC5 log mnt00001-vol
mkfs.xfs /dev/mapper/FC5 log mnt00002-vol
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O2E X|ES Y4t

HeotORE XM CIHMEL| S U= BE &YXt 8 Y| S AE0 tiet #ets d- gLt
sapcc-hana-tst:/ # mkdir -p /hana/data/FC5/mnt00001
sapcc—hana-tst:/ # mkdir -p /hana/log/FC5/mnt00001
sapcc-hana-tst:/ # mkdir -p /hana/data/FC5/mnt00002
sapcc-hana-tst:/ # mkdir -p /hana/log/FC5/mnt00002
sapcc-hana-tst:/ # mkdir -p /hana/shared
sapcc-hana-tst:/ # chmod -R 777 /hana/log/FC5
sapcc—hana-tst:/ # chmod -R 777 /hana/data/FC5
sapcc-hana-tst:/ # chmod 777 /hana/shared

ol A|ARIS ORRERILICH

OF2ESt2H /hana/shared A| AR 28 F T A|AREZE AESIY /etc/fstab & DHYO| CHSE F7HLICE

/hana/shared It A|ARIO| /etc/fstab 2 SAEQ| 314 I,

sapcc-hana-tst:/ # cat /etc/fstab
<storage-ip>:/hana shared /hana/shared nfs rw,vers=3,hard, timeo=600,
intr, noatime,nolock 0 O

()  ==dolE % 20 0 AAHS SAP HANA AE2IX| 7HES S¢f oh2EEL

Th A AR

mjo

OFRESIHH CH22 AHSHHR. mount -a 24 SAEO|M BHEES WHEILICL

SAP HANAZ I/0 AE 1M

SAP HANAZ 1/0 AE4 1M

SAP= SAP HANA 1.0 SPS102E 1/0 S22 T XSt ALEE|= T 3 AEZ|X| A|AHIY| SHA| HIO|E{H|O|A S

2[Hetst= O H-E RYSLICH

=T =

NetApp2 O|&& QI 7HK|E Holdt7| 2Id ds HAEE MAMELICH CHS Holl= 45 HAEWM |3 %X
20| Liet AELICE.

OH7H tH == o

max_parallel_io_requests 128

Async_read_submitL|C} HE

Async_write_submit_active®!L|Ct HE

Async_write_submit_blocks®!L|C} ne

SAP HANA 1.0 ~ SPS122| 2 SAP Note0l 2 E! T2 SAP HANA Cl|O|E{H[0] A & X| F0j| O|2{¢t 07 H5

Y &= AFLIC "2267798 — hdbparamS AHE5H0] EX|SH= St SAP HANA Gi|O|EfH[O] A FL4".
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I = "hdbparam" Z2{| U3 E AFE3H0 SAP HANA HO|E{H|0|A HX| = D47 H-E AEY s ASLCH

FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDB00> hdbparam --paramset
fileio.max parallel io requests=128
FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDBO0> hdbparam --paramset
fileio.async write submit active=on
FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDB00> hdbparam --paramset
fileio.async read submit=on
FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDB00> hdbparam --paramset
fileio.async write submit blocks=all

SAP HANA 2.05E{ hdbparam& O 0|4 AFEE[X| gt 07 M= global.ini” I E O|SELICH 7] Hay=
SQL BF E= SAP HANA StudioE AHE5I0] BE e = JUSLICL XtMSH LIEE2 SAP LE E EZSIMAIR
"2399079 : HANA 20{[ X hdbparam %|7{". O| I}2t0|E{= global.ini* TIL0|AM = MEe 4= QULCL.

FC5adm@sapcc-hana-tst: /usr/sap/FC5/SYS/global/hdb/custom/config> cat
global.ini

[fileio]

async_read submit = on

async_write submit active = on
max parallel io requests = 128
async_write submit blocks = all

SAP HANA 2.0 SPS5 0O|At9| AR 'etParameter.py' ATRIEE AI23810] SHIE Of7 HAE MAHSIHAMAIL.

fcbadm@sapcc-hana-tst-03:/usr/sap/FC5/HDB00/exe/python support>

python setParameter.py
-set=SYSTEM/global.ini/fileio/max parallel io requests=128

python setParameter.py -set=SYSTEM/global.ini/fileio/async read submit=on
python setParameter.py
-set=SYSTEM/global.ini/fileio/async_write submit active=on

python setParameter.py
-set=SYSTEM/global.ini/fileio/async write submit blocks=all

SAP HANA A I E Q|0 AdX|

MMM = T SAE SIS S AE A|AHIN| SAP HANAZE EX[6t= G| 2Rt FH|

MM
i
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SAP HANA AT E Q0] MX|= el SAE A|AEIS QI X7} =H|7| T QS| oF&L|Ct.

CHS SAE A|AHI| MX]|

HX|E AIES| Hof| AX| ZEM|A B0l SAP AEZ|X| HUEE A Y 5 £ global.ini* It PHSL|Ct SAP
AEE|X| HUE = MX| T2 MHA S0 ZHAHX SAE0| TR I A|A é,% Uf._E3 L|C}. global.ini* TIY 2 2=
SAENAM AMAT £ A= IHY A|ABI(/hanal/shared' THY A|AE S)0IM AFEE 4= QLO{OF BFL|LCE,

CtE SAE A|AEIN SAP HANA 2ZEQHE MX|st7| Mol ChS THA|IE 2t=sHoF 2L Ct,

1. C|O|E{ LUN % 21 LUNO|| CH$t CHS OHRE SME "global.ini® THUoi| Z71&L|Ct,
° Cf|o|E] & 21 T A|AEI0| CHSF relaytimelt inode64

2. o] B! 21 mE|Mel WWIDE F7HELICE WWIDE 'fetc/multipath.conf' TH0l| A&l HA 0| S LX|sHof
LC.

Ct2 oflofl M= SID = FC5Q1 2+1 CtS S AE MME Ho FL|C

sapcc-hana-tst-03:/hana/shared # cat global.ini
[communication]

listeninterface = .global

[persistence]

basepath datavolumes = /hana/data/FC5

basepath logvolumes = /hana/log/FC5

[storage]

ha provider = hdb ha.fcClientLVM
partition * * prtype = 5
partition * data mountOptions = -o relatime,inode64
partition * log mountOptions = -o relatime,inode64
partition 1 data lvmname = FC5 data mnt00001-vol
partition 1 log lvmname = FC5 log mnt00001-vol
partition 2 data lvmname = FC5 data mnt00002-vol
partition 2 log lvmname = FC5 log mnt00002-vol
sapcc-hana-tst-03:/hana/shared #

SAP hdblecm &X| =& A0 ZAXt SAE F SLIOIAM CHS HES Mt XIS
AH23t0 addhosts & Hu = %*Xf(sapcc hana-tst-06)2t CH7| RAE(sapc c-hana-tst- 07)

rulm—
E@
L._"
ful

g =5U

ZH|E ordo| MEE CIMER|= global.ini CLI 40| XBE|0] storage cfg(
--storage cfg=/hana/shared U&L|Ct.)

©

= w2}
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&2l 0S HZHof w2} SAP HANA H|O|E{H|0| A S HX|5t7| Foi| Python 2.72 HX|sHof &
L|C}.

©
$0 >
o> oo

S s

./hdblcm --action=install --addhosts=sapcc-hana-tst
-06:role=worker:storage partition=2, sapcc-hana-tst-07:role=standby
--storage cfg=/hana/shared/

AP HANA Lifecycle Management - SAP HANA Database 2.00.073.00.1695288802

R R I A b 2 b b b b b dh b 2 db b dh b S db b b b S 2h b b b b b b e dh b b Sh b 2b b dh b db b 2 db b Sb b SR S 2b b I db b b db b b S i g i 4

Scanning software locations...
Detected components:
SAP HANA AFL (incl.PAL,BFL,OFL) (2.00.073.0000.1695321500) in
/mnt/sapcc-share/software/SAP/HANA2SPST7-
73/DATA UNITS/HDB_AFL LINUX X86 64/packages
SAP HANA Database (2.00.073.00.1695288802) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-73/DATA UNITS/HDB SERVER LINUX X86 64/server
SAP HANA Database Client (2.18.24.1695756995) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
73/DATA UNITS/HDB CLIENT LINUX X86 64/SAP HANA CLIENT/client
SAP HANA Studio (2.3.75.000000) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-73/DATA UNITS/HDB STUDIO LINUX X86 64/studio
SAP HANA Local Secure Store (2.11.0) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
73/DATA UNITS/HANA LSS 24 LINUX X86 64/packages
SAP HANA XS Advanced Runtime (1.1.3.230717145654) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-73/DATA UNITS/XSA RT 10 LINUX X86 64/packages
SAP HANA EML AFL (2.00.073.0000.1695321500) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
73/DATA UNITS/HDB EML AFL 10 LINUX X86 64/packages
SAP HANA EPM-MDS (2.00.073.0000.1695321500) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-73/DATA UNITS/SAP HANA EPM-MDS 10/packages
Automated Predictive Library (4.203.2321.0.0) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-73/DATA UNITS/PAAPL4 H20 LINUX X86 64/apl-
4.203.2321.0-hana2sp03-1linux x64/installer/packages
GUI for HALM for XSA (including product installer) Version 1 (1.015.0)
in /mnt/sapcc-share/software/SAP/HANA2SPS7T-
73/ DATA UNITS /XSA_CONTENT_l 0/XSACALMPIUI1 5_O .z1ip
XSAC FILEPROCESSOR 1.0 (1.000.102) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSA CONTENT 10/XSACFILEPROCO00 102.zip
SAP HANA tools for accessing catalog content, data preview, SQL
console, etc. (2.015.230503) in /mnt/sapcc-share/software/SAP/HANA2SPS7-



73/DATA _UNITS/XSAC_HRTT 20/XSACHRTT15 230503.zip

Develop and run portal services for customer applications on XSA
(2.007.0) in /mnt/sapcc-share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSA CONTENT 10/XSACPORTALSERV07 0.zip

The SAP Web IDE for HANA 2.0 (4.007.0) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
73/DATA UNITS/XSAC SAP WEB IDE 20/XSACSAPWEBIDEO7 0.zip

XS JOB SCHEDULER 1.0 (1.007.22) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
73/DATA UNITS/XSA CONTENT 10/XSACSERVICESO07 22.zip

SAPUI5 FESV6 XSA 1 - SAPUI5 1.71 (1.071.52) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSA CONTENT 10/XSACUISFESV671 52.zip

SAPUI5 FESV9 XSA 1 - SAPUI5 1.108 (1.108.5) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
73/DATA UNITS/XSA CONTENT 10/XSACUISFESV9108 5.zip

SAPUI5 SERVICE BROKER XSA 1 - SAPUI5 Service Broker 1.0 (1.000.4) in
/mnt/sapcc-share/software/SAP/HANA2SPS7 -
73/DATA UNITS/XSA CONTENT 10/XSACUISSB00 4.zip

XSA Cockpit 1 (1.001.37) in /mnt/sapcc-share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSA CONTENT 10/XSACXSACOCKPITOl 37.zip

SAP HANA Database version '2.00.073.00.1695288802' will be installed.

Select additional components for installation:

Index | Components | Description

1 | all | All components

2 | server | No additional components

3 | client | Install SAP HANA Database Client version
2.18.24.1695756995

4 | 1lss | Install SAP HANA Local Secure Store version
2.11.0

5 | studio | Install SAP HANA Studio version 2.3.75.000000

o | xs | Install SAP HANA XS Advanced Runtime version
1.1.3.230717145654

7 | afl | Install SAP HANA AFL (incl.PAL,BFL,OFL)
version 2.00.073.0000.1695321500

8 | eml | Install SAP HANA EML AFL version
2.00.073.0000.1695321500

9 | epmmds | Install SAP HANA EPM-MDS version

2.00.073.0000.1695321500
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10 | sap_afl sdk apl | Install Automated Predictive Library version
4.203.2321.0.0

Enter comma-separated list of the selected indices [3,4]: 2,3
1. MX| =771 2RE =X} Y o7 | SAEO| MEHS B E 1M QA S MX[H=X| olgfL|ct,

27t HES B2 4 UL 9K

Of ZMoi| EF &l FEof chet XtMISE LHE2 LIZ EM S/EE 8 MO|ES HZESHIA2.

* "SAP HANA AT EQ|0{ £E2M"
* "AEZ|X| SHE AHET SAP HANA A8l 54

* "SnapCenter, SnapMirror active sync % VMware Metro Storage ClusterE &%t SAP HANAG[O|E{ B 5!
b4

* "SnapCenterS A2t SAP HANA 24 5! S
* "TR-4667: SnapCenterS AF23t0{ SAP HANA A|AH| 2X| 8l 22 ¢ Xts53}"
* NetApp EA1%t MIE]

"https://www.netapp.com/support-and-training/documentation/"

* SAP HANAE SAP Q15 ME{Z2t0| = AEZ|X| SHE0f
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"

* SAP HANA AE2|X| @ FAS
"https://www.sap.com/documents/2024/03/146274d3-ae7e-0010-bcab-c68f7e60039b.html"

* SAP HANA &&= O|0|E HE S8 FAQE EXSIHMAIR

ufn

"https://www.sap.com/documents/2016/05/e8705aae-717c-0010-82c7-eda71af511fa.html"
* VMware vSphere Wiki 7|2t SAP HANA
"https://help.sap.com/docs/SUPPORT_CONTENT/virtualization/3362185751.html"
* VMware vSphere 7|2t SAP HANA 28 Al 710| = S & ZESHMAIQ

"https://www.vmware.com/docs/sap_hana_on_vmware_vsphere best practices guide-white-paper”
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