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BW/4HANA 2t Z0l| Chel R otL|Ch MEtA oixl 85 A0JE A2 AEE|X| A|AJE0| HZE 28 SAP HANA
SAE 20 w2t o Z2pE L Ct

@ AEZ|X| M5 KPI= 2 SAP HANA A|AHIN|ZH ZQSHX| 2 2= HANA A|AEIY| CHal ol 2de
> %%LIEF.

SAP= AEZ|X|0f| HZE 28 SAP HANA 2 AE0 Lot AEZ|X| A|A” Y55 HESH= O ArEdlof 5= 45
HAE 2 MSELIC

NetAppS EIAE 81 ALY HO|RX|oH S5 AS2|X| DHO| A3 4 s
Bl A E3ts SAI0| 2% 7| SAP HANA Al A 8ol 3t AE2|X| K

SAP 45 HIAE 52 A0 C|A3 HI0A A 7t 2T SAP HANA S AE =2t SAP HANA A EH
L3t 2|4 SSD +8 HOIULLICL 0| HIAEUME SAEQ Mx| AE2|X| 2 BT AIRHE D2{SIX| YBLIC
Lt UK AE2|X| PHE ZWOIIB 82 QT APE Ao} BLIC,

SASC|AT

it

12Gb SAS C|A3 &Z(DS224C)E AESHH 1 A3 AT Y2 ALESI0] d5 AO[EE ABLICH

* SSD 12717t Z&HE C|A 3T 4
* 24749| SSD7} EHbe=l C|A
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IH
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LEg

fl

£ M @5 13 S2}0|8 THE|ME(ADPV2)S AFRSLICE Wt 2E&l C|AS Hlm x|ch 97§2] SAP HANA
SAEE X[ASHH, 2tHs| EEF #I= th C|A S Ao A £|CH 14742 SAEE X|AEL|CH SAP HANA
SAEE F AEZX| HEEY 70| ZSoHA| 24H=|0{0F gLt
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(i)  SAPHANAZAE 42 X2Ist2i2 12Gb SASE AHR3H0] DS224C ClAS AXE HZOF LT

6Gb SAS C|A3 41 (DS2246)= A|LH 47H2| SAP HANA SAEE X|2IEHL|CH SSD2t SAP HANA SAEL &
AEE|X| AEER] ZHof| #S5tA 24tE|0fof LTt CHg J2loj|M = ClAT g XY E= SAP HANASAE
+2 QofELIrt

6Gb SAS ¥ II(DS2246)7} 12GB SAS &I 12GB SAS &
247l SSD2t &4 2tFs|  (DS224C)= SSD 1271 & (DS224C)0il= 247K 9
ZCEILCH ADPv27} IO 2 SSD % ADPv27} 2tH 3|
2CEILCt 2CEILCt
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@ O| A2 AEE|= AEE|X| ZIEE2{Q R2HEIL|CH ClAS T E FII5HCH siM AEE|X]
ZHEZE2{0|M X|2E 4= = SAP HANA SAEQ| £= S0{QX| o&L|C.

NS224 NVMe &

StLES] NVMe SSD(HIO|E )= A2 =921 EX NVMe C|A 30 w2t Z|C 2/57H2] SAP HANA SAEE X|IghL|Ct,

SSD2t SAP HANA S AE = £ AEE|X| ZAIEEE] 2t0f| ZSoHA| =4 EI00F HLICH AFF 5! ASA A|ARIQ| LS
NVMe C| A 30| = SE5HAH HEELIC.

() UA2HZE Fisicn s Al ASERIN IHY 4 Sl SAP HANA BAES] +5
SO{UX| 2t

rlot

ECEES
St AEZ|X| HEEE E= ST AE2Z|X| 0f32|H|0|EN|AM AHME[= SAP HANA 2 7[E} OfZ2|#H|0|M
KIFAZ2ETt XA ELICt O2{Lt SAP HANA Y3 EEE CHE Z = 0 E2|A|0|M /2 2E2} 22[6t= 20| NetApp
S AR QL|CE

SAP HANA |3 2E 3 J|Et Of Z2(|H|0|M YT 2EE SYot AEE|X| HEER £= Yt Aggregated| #+=5¢
L QELICH O™CHH =38 I Z = et Lol A SAP HANAO| A M52 AFEE 4= =X =Helslof gfLCt.
CESH NetApp2 QoS(AMH|A EH) 047 HK-E AHESH0] CHE O Z2|70[M0| SAP HANA O Z2[7[0|Mof| O|X|=
IS ASD SAP HANA O E2|AH|0| M2 ME|HS E&st= 20| ESLICE

SAP HCMT HIAE E2 CIE |IFZE0] 0|0] AFR ¢l 7|& AEZ[X| AEEZ0|A =7 SAP HANASAEES
MBSt 2 QI=X| 2tQlsk= o] A0 BfLICtH SAP O E2|#H|0| M AMHE SAP HANA Cl|O|E{H|0| A QL S St
AER|X| ZHEE2] 8l/EE = Aggregated]| OHHSHA| HHX[E 4~ QU&LICE.

8% 12 A

o

SAP HANAS| 82 ARSI i3t KNS S22 of Liet Q&LICH'SAP Note 1900823" H{A.

02{ SAP HANA A| 2RI S AFE3H= TH| SAP 23 2| E2F AO|ZE 2 NetApp2| SAP HANA AE2|X|
() rolz 2 Atgsto] ZFefof LICE, HHs 7@o| AS2|X| HAS I3t AE2|| Af0|Z
T2MAS ZE51 D NetApp E NetApp THEL] HUX SERIOIH 2IsHIAIS.

MSHAE =7 74
SAP= SAP HANA 1.0 SPS108H 1/0 S22 =HstD AM8E= IHY 5! AEZ|X| A|ARI0| XA H|O|E{H|0[A S
AXM3tst= 07 HEE TAMESLICEH SAP HAE S2 AFE6I0 AEE|X| M52 HAESH= 22 0|21t {74

HZ SAP2| 45 HIAE S0 thsli M = A8 oF ghct.

NetApp2 £[H2| ZtS Folot7| I3l §5 HIAES HAJYSLICE TS HOll= SAP HIAE =79| F14d The LHOA
HF0HO0F ot D7 HapTF LIZ RO ASLICE

oH7H 4 2t
max_parallel_io_requests 128
Async_read_submit@IL|C} HE
Async_write_submit_active®!L|Ct AHY


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

Oi7H H = U

Async_write_submit_blocks®L|C} =R

SAP HIAE £ 70 Cis XfM|3H LIE S S HZSHUA|R "SAP = E 1943937" HWCCT(SAP HANA 1.0) & 9|
&S "SAP M2 2493172" HCMT/HCOT&(SAP HANA 2.0).

CHS OIAl= HCMT/HCOT & A|=lof| chaol tHE dFsts LS EHELIC.

"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"


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/

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

by

0|2{st H4= HAE A0 AF2SHoF SHL|CH Ut O 2 SAPZF HCMT/HCOT =712t S| Ml 26H= AFH Aol =l
Al H|2]0| Q= ALQIL|C} LIS 4K 21 M7| H|AEQ| of|= AldH AHElo| A 7} ZdQiL|C}.
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"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

AER|X[ MO|H Z2MA IR

HANA SAEERHC|AS 40 ZF AEZ|X| ZEIO| SAP HANA SAE YT = SAP HANA EH|AE E8 AIE3}0
ZHE[A}SLICE.

ALO|E Z2NAOE 2 U HIR2E SAP HANASAE 4 2t SAEQ| RAM 37|, AEE|X| 7|8 Snapshot
EAH2O| eof HEN ZHo M|E ML ZQEtL|CH SAP HANA SAE £0f 2t AEE|X| HESE & HestC|A3
=7t 2™ ELCt



RAMS| 3 | F SAP HANA SAEQ| C|A Q| & O|0|E| 37| B! Snapshot SAHE # HZ 7|7H2 2F ALO|X
=0 &= MEE! L|C}.
CtS OZ2 AIO|Z T2 M|AE QofptL|C}.

Derived from Requ"eﬂ ;I,EAD%? D51
performance
measurements |

Storage controller model
with SAP test et density
tool L
] Amount of production

Performance

and non-production
HANA hosts

LLer | [ L vr

Input from RAM size and
customer net data size on disk

of each HANA host  JIRR o0 iy
Snapshot backup /

retention

Qlmat A

0
0x

e
CHS MMM = SAP HANA el et 4 8l 314 X[HS MS3tal SAP HANA A|AH AFH0
LR BE CHAIE dEELCL Of *4'*401|A1“ CHS Of[Hl 1S AFSEILICE

= =2od

* SID7t FC521 HANA A[AE
° Linux =&| =& 22|XHLVM)

E AI238t= SAP HANA Bt SI LIS S AE
° SAP HANA Ct& THE[M S AHE6H= SAP HANA B S AE

SAN IfEHzZl MX

Zt SAP HANA MH0|[= %A 8Gbps CHEZ O 2 0|& 3=l FCP SAN HZ0| Qlo{of $hL|LCt.
AEE|X| HAEEZ{0| HZE 2t SAP HANA SAE0] CHslf AEE|X| ZIEZ2{0l| A 8Gbps
O| Ao CHHEZZ LM ljof BfL|C}.

CHE J20M= & 7He AE2|X| ZIEEE{0 HEE 4712 SAPHANAZAEES HO F= 0|8 2 FLIC 2

SAP HANA SAEO|= 5% Tj=2io] 92El & JHo| FCP EE7} ALICH AE2IX| AB0IALS 2t SAP HANA
SAE0| WS H2|TE HBIES FCP BE 4747t FHELICH
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Node 1 Node 2 Node 3 Node 4

Storage

oo | [(TITEEEE] RIS

HA-pair

ALQIK| AZQ =Y QU= AEZ|X| A|AHIO 2t LUNS O] LUNO| M4 &l SAEQ ofmsof BfLICH AKX EHS
ZtEtSHA| SX|ELICH &, BE SAE HBAZI 2= ZHEEZ HBAZ £ 2 Q= 6tLC| = MEZ HolgtL|C}.
AlZt 713t

AEZ|X| HAEZ2{2} SAP HANA H|O|E{H]|O|A S AE 7Ho|| A|ZH2 S7|3t8loF SL|C} o= A|
ol {H B= AEE|X| ZHESE] 9l B E SAP HANA SAEO| CHoll S A|ZE MHE
M
=

O] M0l M= NetApp 2E2|X| A|AE o] CHaH AHEILICE. 3l Data ONTAP €% 3
T4 70| =0f et 7|2 X 8 BFS 2A=0H0F gLt
AE2|X| BBY

SSD 742| SAP HANAOIA = 212t S=H|7, 25 2t 212t S5HI, l2tel &=, ¢l2tel A Mol XA EL|Ct.

NetApp FlexGroup E&

SAP HANAOI= NetApp FlexGroup =& AHE0| X[ E|X| 24EL|CH SAP HANAZS| OF7|EIX 2 213l FlexGroup

L
ESS A2 F2 0|H0| glCOR M5 N7t LME £~ ASLICH

NetApp 25 3! 02| A|0|E 2o}

-

SAP HANAO]| A= NVE(NetApp Volume Encryption) 5! NAE(NetApp Aggregate Encryption)E AtE< 4

ALt
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QoSE Afg IH S5 HES2{0|M EF SAP HANA A|AE EE= SAP 0|2|9] 0 Z2|#|0]Mof| CHer AE2|X]|
ES
2% S IHL/EAE

ZIQLICH AFO|R EZMA F0f| HIR2F A|ARISl M5 @FAIES ZHG O} °H-|Er JHEt Sl HAE A|AH
UL O 2 SAPO|IA Ho|st 2F A|AH! KPI2| 20% ~ 50% HRI0IM X2 M5 IO 2 ALO|&E 4 USLICE R
MI[ /0= AEE|X| A|AHIO 712 2 M&s &2 ORIt m2tA QoS 11 E| %* HMet2 Ho|E 5 23 SF0i|A s
M7| SAP HANA AEZ|X| s KPI 2fe| eHE8Z MAEs|of TtL|C}t.

oF 7EX] AFZ2 AtEl= WY S EHIAE A|ARIQ HE|ZE Hiotsto] 28 BFHoM 2F A|A”M JEE =
A
o

OH
riot

o
'ITDO:|

I CHE AL AlElE M7|7t B2 {3 2E0| M2|ZE Miotst= 240|H, §3] 0|23t T2 =T XA A|Ztof| 2lzst
MI| IZ2E0f S O|X[X| REF st= AJLICE 0O[2{Tt SHON = 7HE AEZ|X| LEHMEQ| 2|Cf XM2|HS

XM= 2O 2 N|BHst7| QI8 HI 2L X2|2F ASt QoS 18 MM *SVM(Storage Virtual Machine) L{2| Z} LUNO]|
M85tz A0| ZELICH M2t HHY I3 ECEILCHE Y3 Z2E0| -l o2 0|E £ U= 75 40| FO{SLCH

Ol stz 2t SVMO]| L3l ONTAP 22{AE{Q| CLIE AIE3IH & XS H-ddlof gLct.

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

SVM Uie| Z} LUNO|| MEELICt Of2f= SVM LH2| 2= 7|E LUNO| FH O FS HME83st= oLt

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

name>
O ¥ 2 HE SVMO| L3l &3O BHL|CE 2f SVMS| QoS Z& & 0|52 HeltoF LTt M LUNS| 22 FMS
K™ ™Mot A OI¢L||:|.
—TH o2 T M-d

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

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

XIHE LUNS| 2|Ci M2|2FO2 1000MB/sE AHE3t= 20| Z&LICH 0fE2|7|0| M0l o 2 Xz|o| et &
LUN AE2to|Zl0| ZEHEl 042 LUNS AMR35I0] Qs I Z S R|280f SHLIC} 0] 70| == MM of| A Linux LVM
7|5t SAP HANAO] CHSH 0|2 "S A E ME "N 2|},

ufn

@ O Mgt 4710 = *%Eu'l—llif [Efﬂw SAP HANA Gi|O|E{#|O] & AJZf A|ZH Sl 20 TR SF SLA
S

NetApp FabricPool=S & ZESHIAIR

SAP HANA A|AHEIO| HE|E 29 1l A|AEI0f| NetApp FabricPool 7|&& AF2dtH o ElL|Ct. of7|0j|= H|o|Ef &
2 FIS Qo oY AJAH f'/HANA/-T'-%' oA A|AEIO| EBHEILICE M2t £ SAP HANA A|AEIS AR f
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Storage controller HA pair Storage controller HA pair

(=l | [ ]

2 x 6Gb/s 2 x 6Gb/s 2 x12Gb/s 2 x12Gb/s

DS2246 DS224C

Total: 24Gb/s per SAS stack Total: 48Gb/s per SAS stack

NVMe 7|2t C|A3 MO

2} NS224 NVMe C|A3 #lT = £} T2lat

20| HEE2{Y 2719| 100GbE ZEES S8 HZFLIC} 2 flx Lfo|
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ool AFEE L
HA pair

oy || 0 B oo |
N Neta M Neta
l' [-“nf‘p i

2x 100GbE 2 x 100GbE
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TAGHOF BHLCE O] THA= AL 7H53t RE HEERD] 2|AAE A Y £ QT2 St= o 2Lt

(D) 20241 8% 0/30] ZAIE ASA NAHS 0] AL IHSOE 2¢E|D2 WRSHK YLIC
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of I2[AH0o|EZ} L ELICt ZF 02| AIO|Eoll= C|AS 11702} HO|Ef 97K, Ti2|E| C|A 3 MHE|M 2747} 1A &[0
USLICE 2 AEE2{0f Cioh 2702 AH|O] TIE|ME AL2E 4= JAEL|Ct
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vserver modify -vserver <svm-name> -gos-policy-group none
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= I NetApp ONTAP System Manager | a400-sapcc

Dashboard

Insights

Storage

Network

Overview
Ethernet ports

FC ports

Events & jobs

Protection

Hosts

Cluster

IPspaces

Cluster

Default

Network interfaces

Name
Q

Iif_hana_345
1if_hana_965
Iif_hana_205
lif_hana_314
lif_hana_908
1if_hana_726
lif_hana_521

lif_hana_946

Broadcast domains
Cluster

Storage VMs

BlueXPDR_SVM1,C30-HANA ,TCP-NVME ,abhi-a400 ,

hana-A400 infra-svm svm-dietmare-misc test rdma

Broadcast domains
Default ,NFS NFS2 ,rdma vlan-data .vlan-log

Subnets

| staus | storagevm | tpspace

| | @ hana-ado0 | Q
hana-A400
hana-A400
hana-A400
hana-A400
hana-A400
hana-A400

hana-A400

®© ©® © ©® ©® © © 6

hana-A400

ONTAP System ManagerZ SVMS Mgt uj &
S| LIFZ At o2 MM EIL|CE,
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Broadcast domains

Cluster
Default
NFS
NFS2
Address
Q
:39:ea:2e:f9:41

20:0c:d0:39:ea:2e:f9:41

20:0d:d0:39:ea:2e:f9:41

20:0ex

:41

20:0f:d0:39:ea:2e:f9:41

20:10:d0:39:ea:2e:f9:41

20:11:d0:39:ea:2e:f9:41

20:12:d0:39:ea:2¢:f9:41

S2|X FCPEEE T

9000 MTU

1500 MTU

9000 MTU

9000 MTU

| current node

| « \
a400-sapcc-01
a400-sapcc-01
a400-sapcc-01
a400-sapcc-01
a400-sapcc-02
a400-sapcc-02
a400-sapcc-02

400-sapcc-02

(Q Search actions, objects, and pages ) o ©

IPspace: Cluster

a400-sapcc-01 e3a e3b
a400-sapcc-02 e3a e3b

IPspace: Default
a400-sapcc-01 e0M
a400-sapcc-02 e0M

IPspace: Default
a400-sapcc-01 ala

a400-sapcc-02 ala

IPspace: Default

| current port | Portset

Q | a

FC

FC

FC

FC

Learn more [

Q + m =

Protocols 4 | Throughput (\

2]




1 NetA| ONTAP System Manager | 3400-sapcc Q) ‘Search actions, ebjects, and pages Ly
¥ g P

Dashboard
Insights
Storage A Add storage VM ®

Overview

Storage VM name
Volumes
hana
LUNs

NVMe namespaces

Consistency groups

Access protocol

Shares
SMB/CIFS, NFS iSCSI @ FC NVMe

Qtrees — =N

i Enable FC

Storage VMs

Configure FC.
Foars onfigure pars@

Network ~ Nades 1a b Ic d
r— L]
Events & jobs ~

Protection ~ il sapor02 !

Hosts >

Cluster e

Storage VM administration

D Enable maximum capacity limit

The maximum capacity that al valumes in this storage VM can allocate. Leam More [

Manage administrator account

User name

Add a network interface for storage VM management.

Node

| 3400-sapce-01 ~ ‘

IP address Subret mask

| 10.10.10.10 ‘ | 255.255.255.0

E Cance!

O[L|Alofl0lH O&

igroup 2t At EE= LUNO]| CHEE HM| AT HRot MH JF0] chslf £4E o~ AUESLICEH igroupS TASHH A2
WWPN(Worldwide Port Name)0| Z 8tL|C}.

'sanlun' £2 AFE30 2f SAP HANA S AE Q| WWPNE YoM CI32 HAES MATL|C}
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stlrx300s8-6:~ # sanlun fcp show adapter

/sbin/udevadm

/sbin/udevadm

host0 ...... WWPN:2100000el1lel163700

hostl ...... WWPN:2100000elel63701

(D 0| sanlun E2 NetApp Host UtilitiesQ| L E0|H ZF SAP HANA S A E | AX|8l0oF SFL|Ct. XtA|eH
LHES MME BXSHHUAR "SAE AH

O[LIAIGIO]E] 2 &2 ONTAP S2{AE{2| CLIE AHE5H0] Mgt = AELICT.

lun igroup create -igroup <igroup name> -protocol fcp -ostype linux
-initiator <list of initiators> -vserver <SVM name>

MIMO|M = SAP HANA T S AE A|AHIO| ESHEI NetApp 2EZ|X| A|AHI 2HS

e

SAP HANA Tt S AE A|ABIS 23t £ 2 LUN +4

[

S 222 4719] THY A E SAP HANA A|AHIS| 28 78S EO{FLICt 2f SAP HANA A|2E12| H|0[E{ B!
23 =282 M2 UE AE2|X| AEES0| 2LHELICE o|E S0, 28 'sid1_data_mnt00001'2 ZIES2{ A
THE|D =F 'sid1_log_mnt00001'2 ZEEE| BO| - ELICH ZH =& LA B LUNO| Y EL|Ct

(D SAP HANA A|AHIO| HA 2| AE2|X| ZIEE2 7} SILITE AFEE|= HR IO[H 2Bt 20 =282
SYet AE2X| HEE 0| MEEY =& AFLICH
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SID1

Storage
Controller
HA-pair

SID2

SID3

HANA
Compute
Nodes

SID4

N P
i IotA ’
R

Ig]
| 2|

|

B

ID3_data mntbo00

SID1_share SID3_share
Zt SAP HANA SAEDICHH|O|E 28 2O 22 4 '/HANA/shared of cHet
SAP HANA Tt SAE A|AEIO| ZetEl 1 *-I o7t Ltet AFLICE
=5 HEEZ A9 HEEZ A9

OH2[H|0|E 1 OfO2|AH|0E 2

A AE SID19] CIOIE 28 37 EE
HlolE, 21 % 38 SID1_DATA_mnt000 SID1_shared
=8 01
A|AEl SID29| - 21 =E:

HolEf, 21U 29
2=
=5

A AHE! SID39|
Hiolg], 208! 37
=5

A AHEI SID49]
oy, 238 37
=0=

=5

CHE HOM= B

_data_mnt0000

LUN: SID3_data_mnt00001

D2 _log mnt0000

LUN; SID2_fog_mnt0000]

sS04 log mnt00009

SID2_LOG_mnt0000
1

D2 data mntO000

ID4 data mnt0000
LUN: SiD4_data_mnt0000]

SID2_share

ZHEE2 B2
OH22|A|0IE 1

EVI= ===
SID2_DATA_mnt000
01

3R 2E: Clole 2& 21 =2E:

SID3_SHARED SID3_DATA_mnt000 SID3_LOG_mnt0000
01 1

21 EE: - 37 =2

SID4_LOG_mnt0000 SID4 shared

1

AE ANA”IS OIRE X|H 742 of|E 2o FLIC}

EE0| FYELIC. o2 Holl=

SI01_log_mnt00001

103 log. mint(000

SID4 share

LUN: SID4_share

4742

ZHEEE B2
OiZ2|AH|O|E 2
EI =&

SID1_LOG_mnt0000

—_

jara § =2=.
o =

O J0

=.
SID2_shared
ool 2&

SID4_DATA_mnt000
01
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LUNS S=2IgL|Ct SAP HANA SAEQ| OIRE XA o

SID1_DATA_mnt00001 /HANA/data/SID1/mnt00001 Jetc/fstab S2S AFRSI0]
OFREE|ASLIC

SID1_LOG_mnt00001 /HANA/log/SID1/mnt00001 letc/fstab S2E AR50
OFREE|ASLICH

SID1_shared IHANA/ZS/SID1 letc/fstab =S AHE S0

Ol EE|YALIC}

MHEE 1M0|M AFR X SID1adm 9| 7|12 E ClAE2| 7t H&HE Yusr/sap/sID1' CIAER|7t 2

@ ClAZ0| JELICH CIAZ 7|8t SHE AHE5H= Mol =7 BF0M= E': o A|ARIO] 5
AE2|X|0 YEZ Jusr/SAP/SIDT' C|ZE2|0f| CHSH 'sid1_shared' 22 LHo| 27} LUNS Iy
20| EELICL

Linux LVME2 A238}0{ SAP HANA Tt S AE A|AHI0| st 28 9 LUN M
Linux LVMZ AFESI 452 %F AFSE LUN 27| Mighs siZ2e

MEZ CHE O 2| A|0| E2f CHE ZIEE 2 0f| X Z3HOF LTt Efg
FL|Ct.

= AFLICHL LVM 28 182 MZ OHE LUN2
BOME =28 289 2712 LUNO| Tt o E 20

F

@ SAP HANAKPIE £F5t7| I8l 0121 LUNO| = LVME A8 & ER& SiX|at HFEL|C,.

=5 HEES A9 HEEC] A9 ZAEZc{ B ZHEEc] B
OH2E2|AH|0IE 1 Oi22|AH|0|E 2 Oi22|A|0|E 1 OH2E2|AH|0|E 2

LVM 7|E A|ARISl  O|O|E] 2&: SREE CIO|E 2 =&: 23 =&

Hiolg, 23 8 3% SID1_DATA _mnt000 SID1_shared Log2 SID1_data2_mnt000 SID1_LOG_mnt0000

=5 01 =5 01 1

SID1_log2_mnt0000
1

= a4

CHe HO| LIFE 28 SM2 SAP HANAO| AL8E|l= ZE E&0iM 2ol 3! AFE|0{of ghL|C}.

PN ONTAP 9

s AL SALE S ALEGHK] A E HHBL|CE vol modify —vserver <vserver-name> -volume
<volname> -snapshot-policy none

AUHAFCIHIER| EA| S oA BILICH vol modify -vserver <vserver-name> -volume
<volname> -snapdir -access false

CLIE AI2510 LUNS MM38t10 LUNS O|L|A|0j|0|Ef 2 50f oz

O] MIMOME LVMZF LVM 28 2 £ 719 LUNS AI238H= SID FC57F = SAP HANA B! S AE A|AHIY|
CHSH ONTAP 90f|A| HHES AIE5H0 éi O|E E{FEL|LC}.

1. ot 288 25 MMeLCt

22



vol create -volume FC5 data mnt00001 -aggregate aggrl 1 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log mnt00001 -aggregate aggrl 2 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 data2 mnt00001 -aggregate aggrl 2 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log2 mnt00001 -aggregate aggrl 1 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 shared -aggregate aggrl 1 -size 512g -state
online -policy default -snapshot-policy none -junction-path /FC5 shared
-encrypt false -space-guarantee none

2. DE LUNS MMEtL|Ct,

lun create -path /vol/FC5 data mnt00001/FC5 data mnt00001 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log mnt00001/FC5 log mnt00001 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class

regular

3. FC59| sythe TAE0]| £5t= ZE ZEO| Cist JHAIXF 2 ES MM ST

lun igroup create -igroup HANA-FC5 -protocol fcp -ostype linux
—-initiator 10000090fadcc5fa,10000090fadcc5fb -vserver hana

4. D= LUNS 4 E O|L|Al0f|o[E] 2 F0l| jESfL|CE,
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lun map -path /vol/FC5 data mnt00001/FC5 data mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 log mnt00001/FC5 log mnt00001 -igroup HANA-FC5
lun map -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -igroup HANA-FC5

O] MMO|A= SAP HANA CHE SAE A|AHIO| ESHEl NetApp 2AE2[X| A|A”H 2HE

SAP HANA L5 SAE AAHIZ 2

re

28 % LUN 74

0

CHE O&0AM = 4+1 CHE SAE SAP HANA A|AHISI 28 7782 HO| ELICH ZF SAP HANA S AE Q| {|0|H
=EY¥ 23 %ES MZ CtE AEZ|X| ZHEZE2{0f| 2AELICE oI £, EEI ID_DATA_mnt000012 ZEE2]
A0 2ME|D 229 ID LOG_mnt000012 ZHEE2] BOf| M EIL|Ct 2t 22 LHof| 8tLte] LUNO| LA EILICE.

''HANA/Shared' 282 ZE HANA SAENA AMAL o~ QOJ0F SFEZ NFSE AHESH0] LHELHEILICE.
'HANA/S ' TH AlﬁEé!OH Cist EH H5 KPIZt QIGEHE NetApp2 10Gb O|HYl HZES AME2E 48 HEetL|CH

(D) SAPHANAMNAEHO HA Kol AEalx| A2 siiol B0l B2, Holel 2 21 282
Szt AR ZES2{0| HEY 4 YL

O NetApp ASA A|AEIS NFSE TE2EZ 2 X|5HX| %ALICH NetApp X7 AFF = FAS AlARIS
AMEaY A2 HZEEILICE /hana/shared I A|AH!
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Node 1 Node 2 Node 3 Node 4

HANA
Compute
Nodes

FCPaccess for

NFS access for

data and log /hana/shared
Storage
Controller (B F P odah REREESD
HA-pair

sID_data mnt0000 SID_data mnt0000

ID log mntOO00L 3D _log mnt00O001

lD_data mnt00003 SID_log_ mnt00004 D _data mnt0000: SID_log mnt00003
LUNSID_data_mrt00003

SID_share

2t SAP HANA S AE0f CHdl| Cf|o|E E2&2 23 S&0| MM ELICE /HANA/Shared' 252 SAP HANA A|AHIQ|
DE SAENAM AFREILICE CI2 B M= 4+1 LS SAE SAP HANA A|AHlOf CHet M 0|2 2o SL|Ct

25 HEZ2| AQ| ZEE2{ A9 7EE2{ B HEE2{ B
Ofa2|A|0|E 1 Of22|AH|0|E 2 OHa2|A|0|E 1 Ofa=2[AH0|E 2
=12 Ho[H %  Hlo|H E2&: - 21 2E: -
2O EE SID_DATA_mnt0000 SID_LOG_mnt00001
1
LE29HOHY  EOEE: - HlolH E&: -
228 SID_LOG_mnt00002 SID_DATA_mnt0000
2
TLE 39 OoHY - HlolH 2E: - 21 2E:
2128 SID_DATA_mnt0000 SID_LOG_mnt00003
3
rC 49 Mol a - 20 EE; - Cllole 2&:
2O EE SID_LOG_mnt00004 SID_DATA_mnt0000
4
DE SAEN et IR EE: - - -
37 =EYLICH SID_shared

CHE HOll= 4712] 2 SAP HANAZAETL QU= O ZAE AAR9 J1d Sl 02 E X[FHO| Lt UELICE
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LUN E= SEQILICH SAP HANA SAEQ| OIRE X|H S|

LUN: SID_DATA_mnt00001 /HANA/data/SID/mnt00001 HI HUEZ AF2SI0] EHAFSHL|C}
LUN: SID_LOG_mnt00001 JHANA/Iog/SID/mnt00001 HF HUEZ AFRSI0] RHAFSH|CH
LUN: SID_DATA_mnt00002 /HANA/data/SID/mnt00002 Ha HUE|Z A2 SI0] EHAFSHL|C}
LUN: SID_log_mnt00002 JHANA/Iog/SID/mnt00002 H3 HUE{Z AFRSI0] AHAISHL|CH
LUN: SID_DATA_mnt00003 /HANA/data/SID/mnt00003 H2 HUEZ AFR310] RHAFSHL|C}
LUN: SID_log_mnt00003 /HANA/log/SID/mnt00003 Hat HUEZE AF26H0] RHAFSHL|C}
LUN: SID_DATA_mnt00004 /HANA/data/SID/mnt00004 HI HUE{Z AF2SI0] EHAFSHL|C}
LUN: SID_log_mnt00004 JHANA/Iog/SID/mnt00004 I HUE{Z AFRSI0] RHAFSH|CH
£%5: SID_shared IHANA/Z S NFS U /etc/fstab =2 AHESHK

DE SAE OIREELICH

MRYE 20| M AFBX} SIDadmel 7|2 & CIAE2|7} HEE|E Yusrsap/sid’ CIAE2]= 2t HANA

(D) SAESIZE AN USLIC L1223 7lut =S NSOl Hsh S el 32 2 HOEH0lA
SAE0]| S AE2|X|0) RE Dt AIARIO| A=S Yusr/sap/sid’ T Al 2] 'ID_shared' E&0|
4710 Bt9| Ll E2|S £7H2 WAsHs 20| E&LICH

Linux LVMS2 AI25l0] SAP HANA LS SAE A|AHEIS 2[5t 28 3 LUN #+4

Linux LVME A3 452 %* 5t LUN 27| Highs o2 = AELICE LVM 28 382 MZ CHE LUN2
MEZ CHE Of 2| A|0| £t CHE ZIEE 2 0f| X Z3H{OoF gHLCt.

ireN sl

rr

@ SAP HANA KPIE £Z5}7| 2[8l o42] LUNS Z&6t7| QI8 LVME A2E Ee
HRFEIL|C}

CH2 HO0M= 2 + 1 SAP HANA LIS S AE AAHI0| i 28 28 270 LUNSE 2o FLICL

25 HEZ2]| A9 HEZ2 A9 #EEZ2] BO| #HEZ2| BO|
OH2Z2[AH|O|E 1 Of22[AH|0|E 2 O 2Z2[H|O|E 1 OHZ[AHIO|E 2

CE19 HOo|H Y HO|H 2E: Log2 2E: 21 EE: Clo|E 2 28

EIEE SID_DATA_mnt0000 SID_log2_mnt00001 SID_LOG_mnt00001 SID_data2_mnt0000
1 1

L= 29| Ho|E & Log2 E&: Hole 2&: CIolE 2 25: EIEE:

EIEE SID_log2_mnt00002 SID_DATA_mnt0000 SID_data2_mnt0000 SID_LOG_mnt00002

2 2
DESAEN O JIREE: - - -
37 28YLCH SID_shared
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s ARAE SALR2 S AMEOHK| R E AFELIC vol modify —vserver <vserver-name> -volume
<volname> -snapshot-policy none

|>

CHAF C|HER| EA|S SHA|EL|C} vol modify -vserver <vserver-name> -volume
<volname> -snapdir -access false

LUN MM, =5 3 LUNZ O|L|A|0f|O|E| O&E0f o

NetApp ONTAP System ManagerE AF26t0{ AEZ|X| 2&2 LUNS M5t 0| AH 2| igroup X ONTAP
CLIOf| DHEE 4= QUELICE O] 7tO|E0| M= CLI AF20f| Cioh HHEBILIC

—_

CLIS ArE3t0 LUN, =& 4 5! LUNS O|L|A|0l|0]E 20 o

O] MMOi|l A= LVME AFR3H= SID FC52F LVM 28 JEY 2719 LUNS AF23H= 2+1 SAP HANALHS SAE
Al AEIOf CHeH ONTAP 91t S1H BYES At23stE 249| o|E Hof FLCt.

1. Qo 282 2F MHSL )

vol create -volume FC5 data mnt00001 -aggregate aggrl 1 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log mnt00002 -aggregate aggr2 1 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log mnt00001 -aggregate aggrl 2 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 data mnt00002 -aggregate aggr2 2 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 datazZ mnt00001 -aggregate aggrl 2 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log2 mnt00002 -aggregate aggr2 2 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log2 mnt00001 -aggregate aggrl 1 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 dataz mnt00002 -aggregate aggr2 1 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 shared -aggregate aggrl 1 -size 512g -state
online -policy default -snapshot-policy none -junction-path /FC5 shared
—encrypt false -space—-guarantee none

27



LUNS d-dgfLict.

rin

lun create -path /vol/FC5 data mnt00001/FC5 data mnt00001 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data mnt00002/FC5 data mnt00002 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data2 mnt00002/FC5 data2 mnt00002 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log mnt00001/FC5 log mnt00001 -size 260g
—-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log mnt00002/FC5 log mnt00002 -size 260g
—-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log2 mnt00002/FC5 log2 mnt00002 -size 260g
—-ostype linux -space-reserve disabled -space-allocation disabled -class

regular

3. A AR FC50l| £3h= 2= Mol CHEt O|LA|0|0E] O S gLt

lun igroup create -igroup HANA-FCS5 -protocol fcp -ostype linux
-initiator
10000090fadcch5fa,10000090fadecec5fb,10000090fadecc5¢cl,10000090fadeec5¢2,1000
0090fadcc5¢c3,10000090fadcec5cd4 -vserver hana

4. Z= LUNS 4dE O|L|Al0f|o[E] 2 F0i| i SfLCE,
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lun map -path /vol/FC5 data mnt00001/FC5 data mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 data mnt00002/FC5 data mnt00002 -igroup HANA-FC5
lun map -path /vol/FC5 data2 mnt00002/FC5 data2 mnt00002 -igroup HANA-
FC5

lun map -path /vol/FC5 log mnt00001/FC5 log mnt00001 -igroup HANA-FC5
lun map -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -igroup HANA-FC5
lun map -path /vol/FC5 log mnt00002/FC5 log mnt00002 -igroup HANA-FC5
lun map -path /vol/FC5 log2 mnt00002/FC5 log2 mnt00002 -igroup HANA-FC5

SAP HANA A E2|X| 7{4lE{ API

AEZ|X] HYEE HYLH 7|50 U= OHE ZAE SHF0| MO HRSLICH CHE SAE
M0l M SAP HANA E1I0IE1H1I0|* SAEJII| SAERZ HAULHE 4= UZE SAP
HANAE 17184 7|2 ®MS-LICt

O] 3% Foli7t & et § EO| LUNS HMA8t 0 ChI| 2 AEO|M AFEILICH AE2|X| FHHEE = oF HHoj| 5Lt
E1|0|E1H1|0|* SAED AEZ|X| DHE|MOf| M AS = JEF 5= o A E LI

NetApp 2E2|X[7} A= SAP HANA LIS 2 AE FH0|M= SAPU|M HS3dt= BE AE2|X| FHIE{TL AFSEILICE
A A
&

"SAP HANA I}O|H #i{'d AE2|X| HUE] 22| 7}0|E"= of CHst M mel 2 38
1900823".

UESLICH"SAP E

AE

ot
nx
oz

E% MABE7| Mol ol A NetApp SAN SAE QEIZIE|E CIR2EE3HO0F SHL|CH "NetApp
21" HANA AMHO| AX|ElLICH SAE QEIZ|E| AHMO|= A2 =l FCP HBAO| 2}
SX1810f B 91 A BES0l0) tfet His} BHEl0f LI

_POP

A
O
—

A

.I.

O] EM0ll= A&l Linux HEHE Ef A2 F4of tet Y2 ZotE|0] ASFLICE O EM0|M= SLES 12 SP1 0|4

Sl RHEL 70]| 2R3t 14 CHAS HHTL|Ct. off MHE 2 2 0|4 "Linux Host Utilities 7.1 A% 81 A7H Jto| =",

CHE 228 74t

1CHA| R E] 6EHA|77EX| SAP HANA LIS SAE Mo| D= XX} 8l 7| S AE0|A Alsts|of
ghLCt,

©

CHS 228 F4stsH ohg HA

gl
]

TAHSHA|L.

1l

1. ZF MOl A Linux rescan-scsi-bus.sh -a B2 A&ist0] A LUNS ZMEL|CE

2. MBIt sanlun lun show HHES Mallstn TSt IE LUNO| EA|Z|=X| EQI6HM|R. CHS o=
sanlun lun show & 7H2| G[O|E{ LUNZ} &= 7HS| 21 LUNZ AIESt= 2+1 CHE S AE HANA A|AHIO)|

CHEt Had ZALICE Z20ll= LUNZE s F X THY(f]: LUN)O| EAELICE FC5 data mnt00001 J2|1

X OHY /dev/sdag Z LUNOE= SAEN A AEE|X| AEEZ K| 8742 FC B27t JELICE.
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sapcc-hana-tst:~ # sanlun lun show

controller (7mode/E-Series) /

host

vserver (cDOT/FlashRay)

adapter

protocol

lun

lun-pathname
product

svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host21
svml
host20
svml
host20
svml
host20

HEE

FCP

FCP

EFCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

FCP

5009

500g

500g

1t

1t

1t

1t

500g

500g

5009

500g

1t

1t

1t

1t

500g

5009

500g

FC5 log2 mnt00002
cDOT

FC5 log mnt00002
cDOT

FC5 logZ2 mnt00001
cDOT

FC5 log mnt00001
cDOT

FC5 dataZ mnt00002
cDOT

FC5 data mnt00002
cDOT

FC5 dataZ2 mnt00001
cDOT

FC5 data mnt00001
cDOT

FC5 logZ2 mnt00002
cDOT

FC5 log mnt00002
cDOT

FC5 log2 mnt00001
cDOT

FC5 log mnt00001
cDOT

FC5 data2 mnt00002
cDOT

FC5 data mnt00002
cDOT

FC5 dataZ mnt00001
cDOT

FC5 data mnt00001
cDOT

FC5 log2 mnt00002
cDOT

FC5 log mnt00002
cDOT

FC5 log2 mnt00001
cDOT

device

filename

/dev/sdbb

/dev/sdba

/dev/sdaz

/dev/sday

/dev/sdax

/dev/sdaw

/dev/sdav

/dev/sdau

/dev/sdat

/dev/sdas

/dev/sdar

/dev/sdaqg

/dev/sdap

/dev/sdao

/dev/sdan

/dev/sdam

/dev/sdal

/dev/sdak

/dev/sdaj



svml FC5 log mnt00001 /dev/sdai

host20 FCP 500g cDOT

svml FC5 data2 mnt00002 /dev/sdah
host20 FCP 1t cDOT

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

svml FC5 data2 mnt00001 /dev/sdaf
host20 ECP 1t cDOT

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

svml FC5 log2 mnt00002 /dev/sdad
host20 FCP 5009 cDOT

svml FC5 log mnt00002 /dev/sdac
host20 FCP 500g cDOT

svml FC5 log2 mnt00001 /dev/sdab
host20 FCP 500g cDOT

svml FC5 log mnt00001 /dev/sdaa
host20 FCP 5009 cDOT

svml FC5 data2 mnt00002 /dev/sdz
host20 FCP 1t cDOT

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

svml FC5 data2 mnt00001 /dev/sdx
host20 FCP 1t cDOT

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

HSICt multipath -r J2|d multipath -11 &X| It O|S0f CHet M M|A| AIEXHWWID)E 7IM&
HYLICH

(D) ol oloixi= LUNOI &7H UzsLct.

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
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
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"—+- policy='service-time 0'

|- 20:0:4:4
|- 20:0:5:4
|- 21:0:4:4
- 21:0:6:4

sdah 66:16
sdz 65:144
sdax 67:16
sdap 66:144

active
active
active
active

ready
ready
ready
ready

prio=50 status=active

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'

|- 20:0:4:6
|- 20:0:5:06
|- 21:0:4:06
- 21:0:6:6

sdaj 66:48
sdab 65:176
sdaz 67:48
sdar 66:176

active
active
active

active

ready
ready
ready
ready

prio=50 status=active

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'

|- 20:0:4:8
|- 20:0:5:8
|- 21:0:4:8
- 21:0:6:8

sdal 66:80
sdad 65:208
sdbb 67:80
sdat 66:208

active
active
active

active

ready
ready
ready
ready

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

alua' wp=rw

"—+- policy='service-time

|- 20:0:4:1
|- 20:0:5:1
|- 21:0:4:1
- 21:0:6:1

sdae 65:224
sdw 65:96
sdau 66:224
sdam 66:96

prio=50 status=active

running

running

running

running

NETAPP, LUN C-Mode

pPg_init retries 50' hwhandler='l

0' prio=50 status=active

active
active
active

active

ready
ready
ready
ready

3600a098038314e63532459326d495a65 dm-38

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

alua' wp=rw

"—+- policy='service-time 0'

|- 20:0:4:3
|- 20:0:5:3
|- 21:0:4:3
- 21:0:6:3

sdag 66:0
sdy 65:128
sdaw 67:0
sdao 66:128

active
active
active

active

ready
ready
ready
ready

running

running

running

running

NETAPP, LUN C-Mode

Pg init retries 50' hwhandler='l

prio=50 status=active

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'

|- 20:0:4:5
|- 20:0:5:5
|- 21:0:4:5
- 21:0:6:5

sdai 66:32
sdaa 65:160
sday 67:32
sdag 66:160

active
active
active

active

ready
ready
ready
ready

prio=50 status=active

running
running
running

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
|- 20:
|- 20:
|= 21:
= 21¢

0:
OF
0

0:4:

53
4:
6

7

7
7
7

sdak 66
sdac 65
sdba 67
sdas 66

: 64
:192
164
1192

0' prio=50 status=active

active
active
active

active

ready running
ready running
ready running

ready running

4. ‘/etc/multipath.conf IS HMESIH WWID 3! EA 0|ES F7tetLICh

®

off® =2 "

/etc/multipath.conf" TS| LR O 2 2+1 CHE SAE A|AHIO| 471 LUNO] CHEt

HE 0|52 ZETtL|Ct AF2 7H5$ multipath.conf IFI0| @lE AL multitpath -T>
/etc/multipath.conf HH S Aast] TiAS MM -~ JYSLICH
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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 dataz mnt00001

3600a098038314e63492b59326b4b786e
svml-FC5 data2 mnt00002

3600a098038314e63532459326d495a64
svml-FC5 data mnt00001

3600a098038314e63532459326d495a65
svml-FC5 data mnt00002

3600a098038314e63492b59326b4b786f
svml-FC5 log2 mnt00001

3600a098038314e63492b59326b4b7870
svml-FC5 log2 mnt00002

3600a098038314e63532459326d495a66
svml-FC5 log mnt00001

3600a098038314e63532459326d495a67
svml-FC5 log mnt00002

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' BES Al 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
hsvml-FC5 dataZ mnt00001
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
sdaf 65:240

|= 203

|- 20
|- 21
- 21

0:

30¢
20 ¢
303

4:
SF
4:
6:
svml-FC5 data2 mnt00002

2
2
2
2

sdx

65:

112

sdav 66:240
sdan 66:112

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'
|- 20:

|- 20
|- 21
- 21

O:

30 ¢
20 ¢
303

4:
5:
4:
6:

4
4
4
4

svml-FC5 data
NETAPP, LUN C-Mode

size=1.0T features='3 queue if no path pg init retries 50'

alua' wp=rw

sdah 66:16

sdz

65

:144

sdax 67:16
sdap 66:144

~mnt00001

"—+- policy='service-time
sdae 65:224

|- 20
|- 20
|- 21
- 21

:0:4:
:0:5:
:0:4:
:0:6:

1
1
1
1

svml-FC5 data
NETAPP, LUN C-Mode

size=1.0T features='3 queue if no path pg init retries 50'
alua' wp=rw

"—+- policy='service-time 0'
66:

|- 20
|- 20
|- 21
- 21

svml-FC5 log2 mnt00001

:0:4:3
:0:5:3
:0:4:3
:0:6:3

sdw

65

: 96

sdau 66:224
sdam 66:96

~mnt00002

sdag
sdy

sdaw
sdao

NETAPP, LUN C-Mode

s1ze=500G features='3 queue if no path pg init retries 50'

alua' wp=rw

"—+- policy='service-time 0'
|= 203
|= 203

|- 21

= 21

0:

0:
303
0

4.

53
43
6

6

6
6
6

sda’j
sdab
sdaz
sdar

65

67:

66

66:
65:
67:
66:

0
:128
0
:128

48
176
48
176

0' prio=50 status=active

active
active
active

active

active
active
active

active

0' prio=50 status=active

active
active
active

active

active
active
active

active

active
active
active

active

ready
ready
ready
ready

ready
ready
ready
ready

ready
ready
ready
ready

ready
ready
ready
ready

ready
ready
ready
ready

running
running
running

running

(3600a098038314e63492b59326b4b786¢e)

prio=50 status=active

running
running
running

running

(3600a098038314e63532459326d495a64)

running
running
running

running

(3600a098038314e63532459326d495a65)

prio=50 status=active

running
running
running

running

(3600a098038314e63492b59326b4b786f)

prio=50 status=active

running
running
running

running

(3600a098038314e63492b59326b4b786d) dm-7

dm-9

dm-6

hwhandler="'1

dm-8

hwhandler="'1

dm-11

hwhandler="1
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svml-FC5 log2 mnt00002 dm-13
NETAPP, LUN C-Mode

size=500G features='3 queue if no path pg init retries 50' hwhandler='l

(3600a098038314e63492b59326b4b7870)

alua' wp=rw

policy='service-time 0' prio=50 status=active
20:0:4:8 sdal 66:80
20:0:5:8 sdad 65:208

21:0:4:8 sdbb 67:80

active ready running

active ready running

active

- 21:0:6:8 sdat

66:

svml-FC5 log mnt00001

NETAPP, LUN C-Mode

size=500G features=

alua' wp=rw

"—+- policy='service-time 0'

:0:4:5 sdai
:0:5:5 sdaa
:0:4:5 sday
:0:6:5 sdag

|- 20
|- 20
|- 21
- 21

'3

66:
65:
67:
66:

svml-FC5 log mnt00002

NETAPP, LUN C-Mode

208 active

(3600a098038314e63532459326d495a66)

ready
ready

running

running

dm-10

queue if no path pg init retries 50' hwhandler='l

32
160
32
160

active
active
active

active

(3600a098038314e63532459326d495a67)

ready
ready
ready
ready

running
running
running

running

prio=50 status=active

dm-12

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
T SAE MF
CH SAE MH
O] ZOf| A= LINUX LVME AtE5H0] SAP HANA THY SAEE MHsh= WHE2 MAHSL|CL
SAP HANA £t S AE A|AEIO]| CHSH LUN A
SAP HANA 2 AE0|M CHZ H0i| Ltet A= AXME =28 218 & =2l™ 252 Y45t 020 of gLt
=Z|X E8/LUN SAP HANA SAEQ OIRE XX  ®1
LV: FC5_data_mnt0000-vol /5tLH/H|0|E{/FC51/mnt00001 letc/fstab &= S ALESH0
OREE|ASLICH
LV: FC5_log_mnt00001-vol /HANA/log/FC5/mnt00001 letc/fstab =S AI25H0]
02 EE|ASLICH
LUN: FC5_shared /HANA/3 R/FC5 letc/fstab &= S AHESH0
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HEE 2 HE ABSIH /usr/sap/FC5 AFEXL FC5adme| 7|2 Z CIHMEZ|7t & E ClHEZ| =

(D ZZ C|A30]| JYELICE C|AT 7|8 2N E AH83H= THo =+ HH0M NetApp =7t LUNS
Motz AS HAYLLICH Fe5_shared 2800 et /usr/sap/Fcs BE IHY A|ARIO| B
MEA JA=ZE ClMESE oHEL

LVM 28 18 % =2 252 448t

i

1. DE LUNS 22|18 2892 7|3}t

pvcreate /dev/mapper/hana-FC5 data mnt00001
pvcreate /dev/mapper/hana-FC5 data2 mnt00001
pvcreate /dev/mapper/hana-FC5 log mnt00001
pvcreate /dev/mapper/hana-FC5 log2 mnt00001

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

— =

vgcreate FC5 data mnt00001 /dev/mapper/hana-FC5 data mnt00001
/dev/mapper/hana-FC5 data2 mnt00001

vgcreate FC5 log mnt00001 /dev/mapper/hana-FC5 log mnt00001
/dev/mapper/hana-FC5 log2 mnt00001

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

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 MERLICL SAPE EF

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

=2|X 25 UI2ESH =2|X 253 2doisliof LICH =ES et g S 4Lt

vgchange -a y
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I A|AEIS MAMSHL|C}H

DEGHO|E & 21 =2| 221} HANA 28 LUNO{| XFS It A|AHIS obEL|Ct

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

Qo 02 E X CIMES|E 2hS1 H|O[E{H[0]| A S AEO Chet Hots AFRL(Ct

—

sapcc-hana-tst: mkdir -p /hana/data/FC5/mnt00001
mkdir -p /hana/log/FC5/mnt00001
mkdir -p /hana/shared

chmod -R 777 /hana/log/FC5

chmod -R 777 /hana/data/FC5

chmod 777 /hana/shared

sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:

S~ N N N
R T

sapcc-hana-tst:

o A|AES OF2ERLIL

AR 2R S0 ohd A|AES OF2ES{E LS AHE0IHAIL. /etc/fstab 749 TR0 2Rt THed AJAH

FIMSILICE /etc/fstab 7+A IHY:

# cat /etc/fstab

/dev/mapper/svml-FC5 shared /hana/shared xfs defaults 0 0
/dev/mapper/FC5 log mnt00001-vol /hana/log/FC5/mnt00001 xfs
relatime, inode64 0 0

/dev/mapper/FC5 data mnt00001-vol /hana/data/FC5/mnt00001 xfs
relatime, inode64 0 0

@ CIOJEf & 21 LUNE 9I3t XFS It A|AEIS 'aytime' X 'inode64' OIRE SMOZ O EE|0{0F
grLCt.
OtU A|AEIS OFRESH M OS2 MG R. mount -a SAEO|A HHS LHEILICEH

o;la.l §ﬁ§ MX

0z

g =AE 4H

0| ZollM= 2+1 SAP HANA LIS SAE A|AHI MK

nio
2
Hu
i
2
mx
oR
I
=
n
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SAP HANA L=

SAP HANA SAEQ|M CHS HO| LIt A= AME 28 O

=2 2E(LV)

=5: FC5_shared

2.2

3. Ztolo|g 3! 21 mE[Mof| Chet =2|d 2 ES 4
C|O|E{Q] 2R AERIO|Z 37| 256K, 219 2R

HHE AMHE AMESIH /usr/sap/FC5 AFE2Xt FC5adme| 7|2 2
Zt HANA ZAEQS| 2Z CIA 0| JAELICH CIAZ 7|8 SHE AHE5H= Mol =+ -0l NetApp
§°H45fFCS shared =50l CHgt /usr/sap/FC5 2
I-lII-J\()" —,—EE ]1|.o| A|AE1I° _—ruk-l o|-|__| |:|.

Ha
rin
—
C
=z
o
1]
u

pvcreate
pvcreate
pvcreate
pvcreate
pvcreate
pvcreate
pvcreate
pvcreate

L= =EYLI
LV: FC5_data_mnt00001-vol
LV: FC5_log_mnt00001-vol

LV: FC5_data_mnt00002-vol

LV: FC5_log_mnt00002-vol

ahel %7} o9 I ER|S BrEL 28 2
Hlo|EfH[0|A SAET} BE Y A[AHS 5O

iZ(f
i
i)

SAE AAES 9IS LUN 74

Y =2lx 2

iz

SAP HANA SAEQ| Ot2E X|H
/HANA/data/FC5/mnt00001
/HANA/log/FC5/mnt00001
/HANA/data/FC5/mnt00002
/HANA/log/FC5/mnt00002

IHANA/Z &

/dev/mapper/hana-FC5 data mnt00001
/dev/mapper/hana-FC5 data2 mnt00001
/dev/mapper/hana-FC5 data mnt00002
/dev/mapper/hana-FC5 data2 mnt00002
/dev/mapper/hana-FC5 log mnt00001
/dev/mapper/hana-FC5 log2 mnt00001
/dev/mapper/hana-FC5 log mnt00002
/dev/mapper/hana-FC5 log2 mnt00002

2} Cf|ofEf 8! 21 mE[H0f| et 28§ IS WL

=
=

d-gsta o2 ELHOF gLt

Xt

HE HYE E A5t ALt

HEt HYE E ALE5to] ARt

fJ

HIt HUEE ALE5H0] ZtetL|Ct
Hat HUEE ALE5H0] kgLt
NFS 4! /etc/fstab =S AI235}0]
DE SAEQ OREEL|Ct

ClAE2[7t ME == CIHER =

vgcreate FC5 data mnt00001 /dev/mapper/hana-FC5 data mnt00001
/dev/mapper/hana-FC5 data2 mnt00001
vgcreate FC5 data mnt00002 /dev/mapper/hana-FC5 data mnt00002
/dev/mapper/hana-FC5 data2 mnt00002
vgcreate FC5 log mnt00001 /dev/mapper/hana-FC5 log mnt00001
/dev/mapper/hana-FC5 log2 mnt00001
vgcreate FC5 log mnt00002 /dev/mapper/hana-FC5 log mnt00002
/dev/mapper/hana-FC5 log2 mnt00002

a8 sttel =21

St

MetLct 2
64kE AL}
=20t x| et

b AF2E|= LUN 2=(0] of|oi[ M= 27H)=t
E2to|Z F7|E AEYLICE. SAPE 28
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lvcreate
lvcreate
lvcreate

lvcreate

-—extents
-—-extents
-—-extents

-—extents

4. OE ZE AEOM 22X 2

modprobe dm mod

pvscan
vgscan

lvscan

100%FREE
100%FREE
100%FREE
100%FREE

H0H=2 d=
=5, =25 1

i

=3,
il

=3,

al
x

=
=

NN NN

=
=

a

=
=

256k --name vol FC5 data mnt00001
256k --name vol FC5 data mnt00002
64k --name vol FC5 log mnt00002
64k --name vol FC5 log mnt00001

=2
=

GArL k.

O CEA| A|ZF3H{OF BT,

=2|X 2ES II2ESHHE =2|X 252 yslalor gLt =52 4sdid{H 2 FFS 2L
vgchange -a y

o A[ARS MdetL|Ct

DEHOH % 23 =2| 20 XFS It A|ARIS oHEL|CE,

.xfs /dev/mapper/FC5 data mnt00001-vol
/dev/mapper/FC5 data mnt00002-vol
/dev/mapper/FC5 log mnt00001-vol

/dev/mapper/FC5 log mnt00002-vol

O2E X[FS ddgrt
ZQctO2E X ClAME2|E HS 2= ZA 8 7| 2 AE0 ofeh #ots et

sapcc-hana-tst:
sapcc-hana-tst:
sapcc—hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:
sapcc—hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:

40

N N N N N

S

mkdir
mkdir
mkdir
mkdir
mkdir
chmod

chmod

/hana/data/FC5/mnt00001
/hana/log/FC5/mnt00001
/hana/data/FC5/mnt00002
/hana/log/FC5/mnt00002
/hana/shared

777 /hana/log/FC5

777 /hana/data/FC5

chmod 777 /hana/shared
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O2ESI2H /hana/shared AIAE 28 & OHH A[ARS ALEDSI0] /etc/fstab 74 TR0 LSS F7HEILIC

/hana/shared It A|AEIY| /etc/fstab 2 TAEQ| 1M M.

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

()  =Eciols % 21 02 AIAHS SAP HANA AE2|X| 7{HIE S S8 0t EELIC

Th A AR

|

o

Ot2Est{H Ch2 S AWM. mount -a 2t SAEO|M BHES WEILIC

SAP HANAE 1/0 AEH 714

SAPE SAP HANA 1.0 SPS102E /0 S22 ZHStT MEE = T U AE2|X| AJA-|
XA HIO|E{H[O|AE X[ Ho}5t= 7 H4E =AM SLICH

NetApp2 O| &2l JHK|E Foldt7| 2I8 s HAEES HAMELICH CHS HOoll= d5 HAEWM |3 £[H9
20| Liet ASLICE

OH7H tH == ot

max_parallel_io_requests 128

Async_read_submit®L|C} HEY

Async_write_submit_active2iL|C} AH

Async_write_submit_blocks®!L|C} [=E=

SAP HANA 1.0 ~ SPS12°| 22 SAP Note0| dHE=I CHZ SAP HANA CI|O|E{H]|0| A MX| S0 0|2{¢t 07 HAS

MY UASLICE 2267798 — hdbparamS AHE5H0] AX|St= S2F SAP HANA H|O[E{H|O] A A",

&L "hdbparam” ZEUYIES AHBSH0] SAP HANA GIO[E{HIO]A AA| 3 U7 H4S MEE 2 YALICH

SS3adm@stlrx300s8-6:/usr/sap/SS3/HDB00> hdbparam —--paramset
fileio.max parallel io requests=128
SS3adm@stlrx300s8-6:/usr/sap/SS3/HDBO0> hdbparam --paramset
fileio.async write submit active=on
SS3adm@stlrx300s8-6:/usr/sap/SS3/HDBO0> hdbparam --paramset
fileio.async read submit=on
SS3adm@stlrx300s8-6:/usr/sap/SS3/HDB00> hdbparam —--paramset
fileio.async write submit blocks=all

SAP HANA 2.05E{ hdbparam2 L 0|4 AFEE|X| gt 071 Ha~= global. ini‘ OHU 2 O|SElL|CE Of7 HAe=
SQL & = SAP HANA StudioS AFE5H0] M E 4 UESLICE XtMISH LIS SAP L E & &SI
"2399079 : HANA 20{|A{ hdbparam X|7{". O| EPEPDIH = global.ini’ nr%'me e 5 ULt
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SS3adm@stlrx300s8-6: /usr/sap/SS3/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 0| 42| B< 'etParameter.py’ A3

o
Im
i
>
0o
Of
2
mto
M
=2
=
i

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 2 I E 0] AX|

O] MMOf|M = Bt SAE 8l CE SAE A|AHI0| SAP HANAZ AX|dt= O
HELLICE

s 2 AE A|2H0] X

120

AEE|X| HYHE X Z2AM|A SO 2K o AE0| 2P A A|AH-S

nJ_E
0]
rot
A
o

i

ghL|CE. global.ini' IIY2 B E

MHXIE AZSH| M| BX| Z2NA 0| SAP AEZ[X| HYUEHE AFEE = QL E global.ini’ IHY 2 THSL|CH SAP
o2
A2

.I
SAEOM AMAT 4 Qe T A|AHI(/hana/shared' THY A|AE] 5)0f| A
CHE S AE A|AHI0| SAP HANA AZEQ0{E AX[st7| Hoj| LS THAIE 2t=slof gfL|Ct.

1. B|0[E{ LUN & 22 LUNO|| CH3t C}S 0l E 842 "global.ini’ TFofl Z7FgtL]ct.
o go|e 5! 21 mA A|ARI| CHEt relaytimet inode64

2. flojg| % 23 mE|M9] WWIDE F7}etL|CE WWIDE 'Yetc/multipath.conf' THU 0| 714
[28=3

CtE £32 SID=FC52! LVME AI230 2+1 LIS T AE HH9| of|E H{FLCt.
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SAP hdblem &X| =1 E ALE00] YR S AE F olLIo| M THE Y S A5t EXIE

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 1lvmname = 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 #

A|ZFetL|CH gM2
A8t addhosts & HM| XA XH(sapcc-hana-tst-06)2t CHY | gﬁé(sapc -hana-tst-07)E Z=7}gtL|C}.

@ ZH|E IHYo| MEE CIMER[= global.ini CLI M0 ZE|0 storage cfy(
--storage cfg=/hana/shared U&L|Ct.)

@ A2 Q1 0S HH| 2t SAP HANA C|O|E{H|0| AE M X|5H7| MOl Python 2.72 M X|s{{0F &
> UE

./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
KA AR AR AR A AR A A A A A AR AR A AR A AR A AR A AR A AR A AR A AR A A A AR AR A AR I AR AR AR A A A A A AR ARk kK

Scanning software locations...
Detected components:

SAP HANA AFL (incl.PAL,BFL,OFL) (2.00.073.0000.1695321500) in
/mnt/sapcc-share/software/SAP/HANA2SPS7 -
73/DATA UNITS/HDB AFI 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 -
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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/HANA2SPST7-
73/DATA UNITS/HDB STUDIO LINUX X86 64/studio

SAP HANA Local Secure Store (2.11.0) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
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/HANA2SPS7-
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/HANA2SPS7-
73/DATA_UNITS /XSA_CONTENT_lO/XSACALMPIUIl5_O .zip

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_IO/XSACPORTALSER\/O 7_0 .z1ip

The SAP Web IDE for HANA 2.0 (4.007.0) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
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_lO/XSACSERVICESO7_22 .zip

SAPUIS 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

SAPUIS FESVY9 XSA 1 - SAPUI5 1.108 (1.108.5) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
73/DATA_UNITS/XSA_CONTENT_lO/XSACUI5FESV9108_5 .zip

SAPUI5 SERVICE BROKER XSA 1 - SAPUI5 Service Broker 1.0 (1.000.4) in
/mnt/sapcc-share/software/SAP/HANA2SPST -
73/DATA UNITS/XSA CONTENT 10/XSACUIS5SB00 4.zip

XSA Cockpit 1 (1.001.37) in /mnt/sapcc-share/software/SAP/HANA2SPS7-



73/DATA UNITS/XSA CONTENT 10/XSACXSACOCKPITO1l 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

6 | xs | Install SAP HANA XS Advanced Runtime wversion
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

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

3. Mi| Tt DS XXt U 7| SAE| ME{St DS 1M QA S MR|IJH=X| &QIBHL|Ct.
SAP HANA Y S AE A|ABS @[t =71 H|0|E] 2& THE[M 7}
SAP HANA 2.0 SPS458E 7| H|O|H =& LIE|ME AT £ JASLICT O 7|

SAP HANA H|'Z E Cl|O|E{H|0]| £ 9] H|O|F =F0i Lo = 0| &2| LUNS -85t
LUNS| 37| 8! &5 HMietS £2ot0] efahe = USLICE

(D)  SAPHANAKPIZ S3317| 3 ofed HEldS A8 e MRt aUC el mejol 2l tel
LUN2 23t KPIE EF2LILCL.

Bl0|E| ZE0l £ 0/419] JHH LUNS AFB3HE 212 SAP HANA EHY SAE AJAZIO|ASH ALSE 4
(i)  2/&LICE SAPHANACHS SAE A0 B3 SAP AE2|X] 74E= Blo|& ZE0 chf
sfLte] BA|gt Rl@ELICE

45



=7t HOIH =28 TE|¥E F7tot= Y2 AREX| +HS = AKX SAP HANA H|O|E{H[O| A XHA|Z}3H{OF & 4
OI*|_||_'_|-

ZF7LHlolH =& THE[H st

=7tH0lE 2& ME[HS Zdetstaid Oh2 HAIS sAHAL.

1. global.ini’ IOl CHE &=8 FIHELICH

[customizable functionalities]
persistence datavolume partition multipath = true

2. 4|O|E{H|O|A S CHA| AIZSH0 7|58 &dotefLICt Systemdb 74 & AHE3I0| SAP HANA StudioS Ei
"global.ini’ llf°'01| Oi7H =& 2=71SHH | O|E{H| O] ATt TEA| Al E|X| 45 LICH.

£5 X LUN 74

£8 U LUNS] 2/0[0F22 SfLto] GlOJE} £5 THel 0l 9l Bt SA=o) 20jor2a 2xlat 7t Hlolef 25 %
LUNO| 21 281} Ct2 :1|0|E1 BOE 02 ofasiolSol Eio] SlaLICt Ci A = Aol HolEh £8
THE| MO| 9= SAP HANA BHe SAE AlAHI0] 7 05 2] FLiCH

ZHEEZ A/ OiOZ|HO|E ZHEEZ| A9 OiOZ|H0|E ZHEEZ| B 0jOZ[AH0|E ZHEEZ| BL| 0iI2|AH0|E
1 2 1 2

HlolE ZE: 28 28: SID_shared HlolE ZE: 2=
SID_DATA_mnt00001 SID_data2_mnt00001 SID_| OG mnt00001

CtE HOM= CIOIE| 2& ME|MO| 27421 tHd SAE A|ARIQ| ORE X|H 42| o|E 20 FLCt.

LUNZS S&lgLCt HANA SAEQ| OIRE XX S n|

SID_DATA_mnt00001 /HANA/data/SID/mnt00001 Jetc/fstab S22 AFR3}0]
OFREEASLICH

SID_data2_mnt00001 /HANA/data2/SID/mnt00001 Jetc/fstab S22 ARSI
OFREL|JASLIC

SID_LOG_mnt00001 /HANA/log/SID/mnt00001 Jetc/fstab BHES AR 5H0]
OFREEASLICH

SID 22El /HANA/ZK/SID letc/fstab EHE2 AL S0

Ol EC| Q& L|C}

ONTAP System Manager == ONTAP CLIE AF25t0] Aj HIO|Ef LUNS A Mgt Ct,

1. e o EHE = =71 LUNO|| TSt CHS 328 PEgLCh "2 A8 23,

2. HANA A|AEIO| &%t 2F =7F LUNO|| XFS It A|ARIS MAMBHL|CE
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stlrx300s8-6:/ # mkfs.xfs /dev/mapper/hana-FC5 data2 mnt00001

3. 'fetc/fstab’ T4 MHAO]| =7t MY A|ARIS FIHELICE

@ CIOJE % 273 LUNO]| CHet XFS I A|ARI2 'laytime' & 'inode64’ OF2E M=

Oh2 E=|0f0F BfL|Ct,

stlrx300s8-6:/ # cat /etc/fstab

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

relatime, inodecd4d 0 O

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

relatime, inode64 0 0

/dev/mapper/hana-FC5 data2 mnt00001 /hana/data2/FC5/mnt00001 xfs

relatime, inode64 0 0

4. OHRE XS MHstn HI0|E{H|0|A S AEO CHEH MetE HFetL|Ct.

[

stlrx300s8-6:/ # mkdir -p /hana/data2/FC5/mnt00001

stlrx300s8-6:/ # chmod -R 777 /hana/data2/FC5

5. I} A|AHIS OFRESHD 'mount —a' HH S AlSHEHL|C

Z7tHlolH 28 TE[HE F715ts SYLICH

>

E|'H E H|O|E{#[0] 20 C|O|E =& TIE|MS
2}2f9| It LUN2 M=z CHE 325 J7HE = USLIC

r

ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH

Z=Itste{H B E Cf|o|EfH|02-0f CHl CHE SQL 25 ™ etL|C}.
o

'/hana/data2/SID/"';
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File Edit Navigate Project Run Window Help

it e l@ i et Quick Access] | g2 | [%6]
oo Systems 51 B-2i-2#@8% 70 msess- 5ol 5| llie=2l
g SS3@S55 (SYSTEM) 10ss16023300 Bl OB G-
PN BT
4 [B 5530553 (SYSTEM) ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/datal/S83/':
& Backup
b Catelog
& Content
v H§ public
bl sap
bl system-local
= Prawisiani

b & Secusty
1 [FY SYSTEMDB@SS3 (SYSTEM)

|Stazement 'ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/nana/daca2/s53/'*
‘successfully esecuced in 10 ma 773 ps (server processing Time: 3 ms 787 ps) - Rowa Affected: 0

| pbcisap//10.63..eNumber=0GSYSTEM | Wiitable Smart insest 168
FHEEE HE = A= FA
Of ZMo EF &l FEof thet XtMIS LHE2 LIZ EXM H/EE 8 AMO|EE HZESHIAL.

"SAP HANA AZEQ|0] &2 M"
"AEZ|X| SHE A8 SAP HANA X8l 57"

"SnapCenterZ A2%t SAP HANA B¢ gl =2

"SnapCenterE AF23510{ SAP HANA A|AE! 2A} 5l 22 x| XS5}

* NetApp 2 A%} MIE

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

* SAP HANAE SAP Q1= QIE{Z 20| X AE2|X| SHES| 0
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"

* SAP HANA AE2|X| LALS
"https://lwww.sap.com/documents/2024/03/146274d3-ae7e-0010-bca6-c68f7e60039b.html"

* SAP HANA St&¥ HIO|H HIE| S8 FAQE HZ5HAIR
"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|E & EHZESHMAIQ

"https://www.vmware.com/docs/sap_hana_on_vmware_vsphere_best_practices_guide-white-paper"
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HEE SAPQ| M5 HIAE E0f CHoH M AAsHof HL|Ct.

NetApp2 £[H9| ZtS Folot7| I3l §5 HIAES HAJYSLICE THS HOl= SAP 85 HIAE =79 719 THed

—

LHOI| A 273toF ot= OH7H 42t Liet ASLICH

OH7H tH == ot

max_parallel_io_requests 128
Async_read_submit®L|C} HEY
Async_write_submit_active® L|C} HE
Async_write_submit_blocks®!L|C} =)=

CHFol SAP EIAE & F10f| CHet XtA|ot LIEE2 & ERSHIAIR "SAP - E 1943937" HWCCT(SAP HANA 1.0)
3 o AL "SAP M| 2493172" HCMT/HCOT&(SAP HANA 2.0).

CHS OIRl= HCMT/HCOT & Al=lof| CH3l M5 2Fo= WS BoEL

"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

58


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/

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

per completion queue",

"Name": "LogExtMaxParallelIoRequests",
"Value": "128",
"Request": "false"
by
{
"Comment": "Data Volume: Maximum number of parallel I/O requests

per completion queue",

"Name": "DataExtMaxParallelIoRequests",
"Value": "128",
"Request": "false"

E J1Mdof| At28l{of EhL|Ct YEtX o2 SAP7}F HCMT/HCOT =12} SHH| M| Z28H= AFN Ho| =l
QULICH CIS 4K 2 MT| H|AEQ| ofl= AldH AlZlo| M 72 ZdQLCL.



"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

AEB|X| AJO|A ZEMA IR

HANASAEG C|AT £} Zt AEZ|X| DEHO| SAP HANASAE U= M5 HAE E8 E6f| ZHE|ASLICL
ALO| R T2 M A= 2F U H[2Y SAP HANA SAE £ Z SAEQ| RAM 37|, AEE|X| 7|8t Snapshot
EAtEo| i) HED ZHo ME HE T HQPHL|CH SAP HANA SAE £0] 2t AEE|X| ZHESES Y ZstC|A3

7t ZF L.

RAMS| 37|, Zf SAP HANA ZAEQ| C|AS 9| & H|O|E 37| 9! Snapshot AR Q] HE 7[7k2 E2F AtO|H

rlo
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Other Applications SAP App Server SAP HANA

VMware vSphere

ESXi : ESXi
VMware Distributed Switch

Common port group for
other workloads
- Dedicated port group for

SAP HANL databazes

2o azlof| EAIE 24X 2 SAP HANA E= VMware 24 AQIX|0|AM M TE O2 S AIREILICL O] ZE
JES MESHH ESX 2AEQ = S2|A HESR 3 2EH0|A FHE(NIC)2| QoS(MH|A ER) HE Y2
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% t003-HANA-HV1 - Edit Settings

D Load balancing: | Route based on originating virtual port | - |
R Metwork failure detection: | Link status only | b |
Security Motify switches: | Yes | - |
Traffic shaping Failback: | Yes | v |
VLAN ) }
Failover order
Monitoring
Traffic filtering and marking Active uplinks
Miscellaneous dvlplink2

Standby uplinks

dvlplink1

Unused uplinks
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CHS J2lap 20| StLt2| SAS ABHOf| Z|Cf StLte| C|A3 IS HASI SAP HANAZAEN Rt 458 MS
7 ASLICH 2t 4 9] CAT= HA 42| = HEE2{0| @ S3tH 4tE0{0F BfLICt. ADPv2:= ONTAP 9 &
DS224C Iﬁﬂ Hmof| AFZELICEH

(D) Ds224c CAZ UZE AISIR 43 2 SAS HOIZE ASE 4 UK WAL opglLiCt,
Storage controller HA pair Storage controller HA pair
2 x 6Gb/s 2 x 6Gb/s 2x12Gb/s 2 x 12Gb/s
DS2246 DS224C
Total: 24Gb/s per SAS stack Total: 48Gb/s per SAS stack
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net.core.rmem max = 16777216
net.core.wmem max = 16777216
net.ipvé4d.tcp rmem = 4096 131072 16777216
net.ipv4.tcp wmem = 4096 16384 16777216
net.core.netdev _max backlog = 300000
net.ipvéd.tcp slow start after idle=0

net.ipv4.tcp no metrics save =1
net.ipvé4.tcp moderate rcvbuf =1
net.ipv4d.tcp window scaling = 1

net.ipvé4.tcp timestamps = 1
net.ipvéd.tcp sack =1
sunrpc.tcp max slot table entries = 128
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net.ipvé4.tcp no metrics save = 1
net.ipvé4.tcp moderate rcvbuf =1
net.ipvé4.tcp window scaling = 1

net.ipvé4.tcp timestamps = 1
net.ipvéd.tcp sack =1
sunrpc.tcp max slot table entries = 128
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sapcc-hana-tst-06:/ # mkdir -p /hana/data/NF2/mnt00001
sapcc-hana-tst-06:/ # mkdir -p /hana/log/NF2/mnt00001
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sapcc-hana-tst-06:/ # chmod -R 777 /usr/sap/NF2
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sapcc-hana-tst-08:~ mkdir -p /hana/data/NF2/mnt00001
mkdir -p /hana/data/NF2/mnt00002
mkdir -p /hana/log/NF2/mnt00001
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NFS T& 37|YL|Ct NFS T& 37|LCt

rw, bg, hard, timeo = nfsvers = 3, nolock npfsvers = 4.1, &2 rsize = 1048576, rsize=65536,

y OO

600, nocatime wsize = 262144 wsize=65536

®

®

®

®

CH2 Ol M= NFSv3 AHE A| SID=NF2,
E

NFSv32 AF25H0] 917 452 &4 A|7|2{H SUSE Linux Enterprise Server 12 SP4 0|4+ 5!
RedHat Enterprise Linux(RHEL) 8.3 O|&0f|A] AF8E &= )l= "nconnect=n" O}2E SME A83t=
20| Z5LICE

M5 HAEE Solf O A7} LIHELIC nconnect=4 H|O|E| &0 CHsl Y53t l7| ZHHE
HMZstL|Ch 213 M| |4 27t e o 20| € 2= JELICE nconnect=2. 3} EEL
'nconnect EHS ALY B2 B2 0|1HS HE + ASLICE NFS MHO| X I D2 E(IP F4)=
AL Bl MMl 22 HolL|C Y% IP A0 72 OH2ESH T nconnectol| CHE 242
AL8SHEtE 0] Zt2 HAR K| ¢

HE
N

rlo

=

O

ONTAP 9.8 5! SUSE SLES15SP2 = RedHat RHEL 8.4 0|22 E{ NFSv4.1& nconnect S8 &
K| AELICE XbA|EH LHE2 Linux 3SR HEME HESHIA L.

nconnect?t NFSv4.x2t &7 AF2E|= AL NFSv4.x MM £29| &2 CHZ #&lof w2t =X sHof
ZLICH MM £22| &2 <nconnect value> x 64L|Ct. SAEO|A HEEIO| 2= El

echo options nfs max session slots=<calculated value> >
/etc/modprobe.d/nfsclient.conf & SEEL|CE M £ 2t ZHE|0{0F 5HH o dFE
2 M8 S8 =5 EFoH0F 2LICH "NFSv40] CHet NFS 14"

=

|2] 22 1MB NFS ®&, M7|9| AL 256K¢e! AE SAP HANA

ol7 cC §
21 il
CIO|EH[O|AE HOf FLICH AAR 2E F0f Jetc/fstab' 74 TIUS AHESH0] It A|ABRIS O ESI2{H LS

£lE 4

1. LWQs

SHMA|.

It A|AEIS 'fetc/fstab' A THA0]| =71EHL|CL.

sapcc-hana-tst-06:/ # cat /etc/fstab
<storage-vif-data0l>:/NF2 data mnt00001 /hana/data/NF2/mnt00001 nfs
rw,nfsvers=3, hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg, noa

time,nolock 0 O
<storage-vif-1log01>:/NF2 log mnt00001 /hana/log/NF2/mnt00001 nfs
rw,nfsvers=3, hard, timeo=600, nconnect=2,rsize=1048576,wsize=262144,bg, noa

time,nolock 0 O

<storage-vif-data0l>:/NF2 shared/usr-sap /usr/sap/NF2 nfs

rw,nfsvers=3, hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg, noa

time,nolock 0 O
<storage-vif-data0l>:/NF2 shared/shared /hana/shared nfs
rw,nfsvers=3, hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg, noa

time,nolock 0 O

2. DE SAEN It A|AHIS OFRESHHH 'mount —a'S Al&igtL|C}.
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Ct
ch

H

1.

S oflollM= CllolE % 27 mA A AR NFSv4.12 AHESH "HANA/ZR" & "/usr/SAP/NF2" It A|AEI0]
8 NFSv32 Ar23H= SID=NF29Q! CtE S AE SAP HANA Ci|O[E{H|0]|A S Hof FL|Ct. 217|2] 22 1MB NFS
&, M7|9| Z 256K7t AL E LTt

HE SAEQ| 'Yetc/fstab' 7+ IHA0| ot It A|ARIS FIetL|C,

£ 2Lt /usr/sap/NF2 THY A[AHI2 |O[E{H|0|A SAEDICE CHELICL CHE Ol= S
HOFLICt /NF2_shared/usr-sap-hostl.

©

stlrx300s8-5:/ # cat /etc/fstab

<storage-vif-data0l>:/NF2 data mnt00001 /hana/data/NF2/mnt00001 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg,n
ocoatime,lock 0 0

<storage-vif-data02>:/NF2 data mnt00002 /hana/data/NF2/mnt00002 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg,n
ocoatime,lock 0 0

<storage-vif-log01l>:/NF2 log mnt00001 /hana/log/NF2/mnt00001 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=2, rsize=1048576,wsize=262144,bg,n
ocoatime,lock 0 0

<storage-vif-1log02>:/NF2 log mnt00002 /hana/log/NF2/mnt00002 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=2, rsize=1048576,wsize=262144,bg,n
oatime,lock 0 0

<storage-vif-data02>:/NF2 shared/usr-sap-hostl /usr/sap/NF2 nfs
rw,nfsvers=3,hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg, noa
time,nolock 0 0

<storage-vif-data02>:/NF2 shared/shared /hana/shared nfs
rw,nfsvers=3,hard, timeo=600, nconnect=4,rsize=1048576,wsize=262144,bg, noa
time,nolock 0 0

2. BE SAEQ OfY A|ARS OR2ESHE{H 'mount —a'S HASLICEH

NFSv4Z 2|$t SAP HANA A X| FH|

N

FS H7 4 0| M| AR AFEXt Q150| ZRPILICH LDAP(Lightweight Directory Access

Protocol) A2} 22 %%* MER EE| =+ = 2 AFEXA AIEE AFESHH 0] 15 S
A = AFLICE CH2 M= 22 AFEA AIE S Fdot= Y| ths 2F &Lt

2| AF2X} “<sid>adm', “<sid>crypt SAP HANA ALEQ|0] MX[E A|Zst7| FOf| sap
HANA SAE 8l AEZFX| HEEZ0 U "sapsys’ IES £352= MMdljof &LCt.

SAP HANA ZAE

MStX| 4= S SAP HANA 2 AE0] 'sapsys' A5 H-Jsl{0F giL|Ct AE2|X] AEER{Q| 7|&E OF ID2F
SoHX| gb= /et 1F IDE MEHSHOF ghL|Ct.
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SAP HANA SAEN|M ALKt <sid>adm W <sid>crypt O] MMEILICH AER|X| HAEEZ{Q| 7|& ALEXL DL}
SESHX| o= 17t IDE MEfSHOF gLt

LIS SAE SAP HANA A|AEIQ| A B E SAP HANA SAENM AFRXF & OF ID7F SsHof gLict 28 9
AMEXE e HH= BIRIS /etce/passwd 224 A|AHIOA CHE 2= SAP HANA SAEZ 2ALSH0] CHE SAP
HANA SAEQ| /etc/group M ELICE

LIS SAE SAP HANA A|AEIQ| A B E SAP HANA SAENM AFRXF & OF D7t SsHof gfLict 28 9

Ar8Xt= AA AAHIOM CIE BE SAP HANA S AEZ kS 8h= 'fetc/group' X 'fetc/passwd’Q| S 2 ALSH
CHE SAP HANA S A EO| MM ElL|CE

@ NFSv4 =212 2= Linux At 2 SVMOIAM S3t 2t = A-sHoF BLICE Linux SAEQ| I
'letc/idmapd.conf Of| A] =0|Q! 047 B4~ "domain=<domain_name>""& A& $L|C},

NFS idmapd MH|AE AFESt0 AIRRLIC

systemctl enable nfs-idmapd.service
systemctl start nfs-idmapd.service

(D 4 Linux A<0ll= 0 E247t BRsHR) RALICH 20 HAIXIS SABE ELiC,

AEEX| HEEY

A2} DS} 12 ID= SAP HANA SAE Gl AEZ|X| HEER| 0| SUsHOf EHL|Ct AEZ|X| 22 AEO|M CIS
HHZ LS 2F1 AFEXHE MM S| T

= ood

vserver services unix-group create -vserver <vserver> -name <group name>
-id <group id>

vserver services unix-user create -vserver <vserver> -user <user name> -id
<user-id> -primary-gid <group id>

EESHSVML| UNIX ALEAL REQ| O IDE 022 MEBIL|CY.

vserver services unix-user modify -vserver <vserver> -user root -primary
-gid 0
SAP HANAE 1/0 AE 14

SAP= SAP HANA 1.0 SPS105E 1/0 S22 ZHSID A5 = O 3 AEZ|X| A|AHIY)|
S| GIO|E{H|O| A E %[HM3}st= ORI HEE E/UMSLICE

NetApp2 Ol 7HX|E Holstr| floll d5 HIAES AYSLILE U2 Eofle 45 HAEMM F3E 2% 9|
20| Lot AIELIC.
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OH7H 4 U

max_parallel_io_requests 128
Async_read_submit®L|C} HE
Async_write_submit_active® L|C} AHY
Async_write_submit_blocks2/L|Ct e
SAP HANA

.0 KT Z|C SPS129| B2, SAP &1 Aeto] HEE CHZ SAP HANA Ci|O|E{t|0] A HX| F0i| of2{st
X

1 |
ojoH HEE MEE £ JSLICH"2267798: hdbparamS AHE56H0 M X|St= S SAP HANA Ci|O|E{H|0] A A",

I = "hdbparam" Z2{| A3 E AHE5H0{ SAP HANA G[O|E{H|O| A MX| = 07 H~E A-e + JELICHL

nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00>
fileio.max parallel io requests=128
nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00>
fileio.async write submit active=on
nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00>
fileio.async read submit=on
nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00>
fileio.async write submit blocks=all

SAP HANA 2.05E{ hdbparam2 [ 0|4 AF2E[X| 411 o7 Ha=
2 £ = SAP HANA StudioS AF2SH0] AT 4= JUESLICH XHA|SH

hdbparam --paramset
hdbparam --paramset
hdbparam --paramset

hdbparam --paramset

'gIobaI.ini’E O|SE[ASZLICE Oi7H Ha4= SQL
LHE2 SAP LE E HZESHIA|L "2399079 :

HANA 20{| A hdbparam H|{", ot2{f I 21} Z0[ global.ini LHO{| A OH7H 5—1‘—3 AYg =k JSLICH

nf2adm@stlrx300s8-6: /usr/sap/NF2/SYS/global/hdb/custom/config> cat

global.ini

[filedio]

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

SAP HANA 2.0 SPS5%E] 'etParameter.py' A3 ZEE AI5H0] 2
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nf2adm@sapcc-hana-tst-03:/usr/sap/NF2/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 HIO|E{ 28 37|

A

7|2M o Z SAP HANAE SAP HANA AH|AE StLEQ| Cl|O|Ef 2 &2 At SL|CH oHY
| AEIo X|CH mt 37| H|st Li20]| £|CH H|O|E{ 28 3A7|E H|$tst= 20| 5L

sz AFEsHH XL H] 49| global.ini® Ol A CHZ OH7HH+S ™ EL|CE.

0f

datavolume striping = true
datavolume striping size gb = 8000

27| 5t 8,000GB HMetol| =&t = M H|0|E 2F0| H-IELICE "SAP M= 240005 Z& 15" XpAISH LIE2

Liet A& LICE.

SAP HANA AT E 9|0 Ax|

et

O] MIMOIME CHl SAE Gl IS SAE A|AHI0| SAP HANA AT EO{E Mx|8t7| 9o
A HIEH
H= .

AMLEIE 185 }E dES L

L S AE AAR0| AX[SL|Ct

i

SAP HANA AT EQ|0] MX|= T SAE A|AHG QI3 27} ZH|7t ZQBIX| k&Lt

oS

SAE A|AHIO| Mx|E|Ct

CHE SAE AIAHO| SAP HANAS R[St LIS EIS 280HINS.

1. SAP &X| =7 & Af%*w:I hdbclm ZYGA SAE F SILIOIM T2 E

0t

= ddsto] ZX|E AEYLICL E8S
A

=%
o
D AEE (‘sapcc-hana-tst-04

Im

A5 addhosts & HM X (sapcc-hana-tst-03) X CH7|
ZItetL|Ck.

apcc-hana-tst-02:/mnt/sapcc-share/software/SAP/HANA2SPS7 -

73/DATA UNITS/HDB LCM LINUX X86 64 #

./hdblcm --action=install --addhosts=sapcc-hana-tst-03:role=worker, sapcc
-hana-tst-04:role=standby

SAP HANA Lifecycle Management - SAP HANA Database 2.00.073.00.1695288802
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Scanning software locations...
Detected components:

SAP HANA AFL (incl.PAL,BFL,OFL) (2.00.073.0000.1695321500) in
/mnt/sapcc-share/software/SAP/HANA2SPS7-
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/HANA2SPS7 -
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/HANA2SPS7-
73/DATA UNITS/XSA CONTENT 10/XSACALMPIUI15 0.zip

XSAC FILEPROCESSOR 1.0 (1.000.102) in /mnt/sapcc-
share/software/SAP/HANA2SPST-
73/DATA UNITS/XSA CONTENT 10/XSACFILEPROC0O0 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_lO/XSACPORTALSERVO 7_0 .zip

The SAP Web IDE for HANA 2.0 (4.007.0) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSAC SAP WEB IDE 20/XSACSAPWEBIDE(Q7 0.zip



XS JOB SCHEDULER 1.0 (1.007.22) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
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/HANA2SPS7 -
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/HANA2SPST -
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 wversion
2.00.073.0000.1695321500

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

2. GX| E77F 2E ZUA A O] s AEO| MEISH RE Y @45 HXYU=X| FlSL(CH
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=7t Hlole =& THE|M F7t

SAP HANA 2.0 SPS452H =7 H|0|E| 2 & TIE|MS 2T o~ JUSLICE 2t SAP HANA
E1| HE H|Oo|E{H|o|A Q| LI[O[E = &0 CHoll &= 71 O| Aol S22 Fdotn tHY =82 37| 5!
s Mlgt2 x1tstq =tEte o QUELICE

@ SAP HANA £t SAE 8l SAP HANA LIS SAE AJAHIO|AM H|O|E] 280 E O|Mo| 7HEH EES
Ar2E 4= JASLICH AN EX| F7H IO 28 THE|MS =71 4 JUELICL

FILH0IH =& THEIME Zgst
Z7t |o|E =& ME|MS 28215t H SYSTEMDB Fd0iA SAP HANA Studio EE+= Cockpits AHE5H0]

global.ini I-H01| Ch2 g=8 FIteL(Ct

[customizable functionalities]

persistence datavolume partition multipath = true

(D) globalin’ TH0 +502 Tf0IE(S Z7}0t2{S HOIE{OIAS ChAl AIZfeHof BiLIC,

L SAE SAP HANA A|AEIZ 22 1M

Of2] ME|MO| A= Y SAE SAP HANA A| ARO[ £F 20|02 ¢ H|O|E =& THE[H0] A= A|A-S
2f|o[or2at ZX[2t CHE O 2| AH|O|Eo| 2O =F 1t EfE CIolH 2822 I1£“E._| —’F—7f EllS %EOI A At
ZELICh L2 BoM= & 1O HIO|H =& THE|M0| A= SAP HANA B S AE A|A”ISl 1Y o2 E01 ELICE

ZAEEZ AQ| OiO2|AH[0|E ZHEEZZ A OiOZ|AH0|E ZHEEZ B2 0fIZ|AI0|E ZHEEZ b2l 0fI2|A0|E
1 2 1 2

Eld=E=—==% 257 =5: SID_shared HolH =& 2I=
SID_DATA_mnt00001 SID_data2_mnt00001 SID_ LOG mnt00001
Ct2 HO|M= CIO|E S8 TE[MO0| 27121 THd S AE A|ARIS| OIRE X|H™ £49| o|§ 2o FL|Ct.

SR ClHEz HANA SAEQ| OIRE X|H
SID_DATA_mnt00001 - /HANA/data/SID/mnt00001
SID_data2_mnt00001 - /HANA/data2/SID/mnt00001
SID_LOG_mnt00001 - /HANA/log/SID/mnt00001

SID 28 = usr-SAP 2& /usr/sap/sid/hana/shared
NetApp ONTAP A| AR 2t2|X} EE= ONTAP CLIE AHE%I0] M H|O|E| E&S Y85t HYAmo|A0 OIREY £
QIAL|CH
LIS =2AE SAP HANA A|28S 93t 28 74

£ g|ojot22 ot 7lel HIO|E 28 TE|MO| Q= CFHS S AE SAP HANA A|AHIQ| g|o|ofR1} ZX| 2t CHE

OHJEIHIOIEOH 2O =ENLE I11|0|E1 522 MFE F7HH0[H 2&0| A= At Z5LILh oS BUM=E F
7H2| HIO|E & TIE[H0] U= SAP HANALHS S AE A[ARIS) 1Y of|E 20 FLICH.
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‘£ 12| Co[Ef &
21=8§

== 20] Bo|Ef 3!
EREE

£ 39| H|ofE &

2128

== 49] Bo]Ef 5!
EREL

E SAEQ CHst
Q SEYLICE

=2
fre )
o

CtZ BO|M = CoE =

I
ot
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=

SID_DATA_mnt00001

SID_data2_mnt00001

SID_LOG_mnt00001

SID_DATA_mnt00002

SID_data2_mnt00002

SID_LOG_mnt00002

SID_DATA_mnt00003

SID_data2_mnt00003

SID_LOG_mnt00003

SID_DATA_mnt00004

SID_data2_mnt00004
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HEECD A9

HEEE A9

HEE2 B

Oi2Z2|AH|0IE 1 OHZ|AHO|E 2 Oi2Z2|AHOIE 1
HIolH =&: - 21 =2E:

SID_DATA_mnt0000
1

SID_LOG_mnt00001

HEEZ B2
Of12|AHI0|E 2
CIolE 2 2&:
SID_data2_mnt0000
1

2 EE:
SID_LOG_mnt00003

Clole 2&:
SID_DATA_mnt0000
4

2128 HlolH 2 2E: HIolE 2&:

SID_LOG_mnt00002 SID_data2_mnt0000 SID_DATA_mnt0000
2 2

- HlolH =&: Ho|e 2 E&:
SID_DATA_mnt0000 SID_data2_mnt0000
3 3

ClolE 2 25: 20 EE: -

SID_data2_mnt0000 SID_LOG_mnt00004

4

37 =& - -

SID_shared

E THE|MO0] 270Q Y SAE AARIS| ORRE X|H 749| o|E

ClaEa)

SAP HANA SAEQ|
02 E X|H

/HANA/data/SID/mnt0000
1

/HANA/data2/SID/mnt000
01

/HANA/Iog/SID/mnt00001

/HANA/data/SID/mnt0000
2

/HANA/data2/SID/mnt000
02

/HANA/log/SID/mnt00002

/HANA/data/SID/mnt0000
3
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sapcc-hana-tst-06:/ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-06:/ # chmod -R 777 /hana/data2/SID
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sapcc-hana-tst-06:~ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-06:~ # mkdir -p /hana/data2/SID/mnt00002
sapcc-hana-tst-06:~ # chmod -R 777 /hana/data2/SID
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sapcc-hana-tst-07:~ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-07:~ mkdir -p /hana/data2/SID/mnt00002
sapcc-hana-tst-07:~ # chmod -R 777 /hana/data2/SID
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sapcc-hana-tst-07:~ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-07:~ # mkdir -p /hana/data2/SID/mnt00002
sapcc-hana-tst-07:~ # chmod -R 777 /hana/data2/SID
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ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/data2/SID/';
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File Edit Navigate Project Run Window Help
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PN s
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& Backup
b Catelog

& Content
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bl sap

bl system-local
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b & Secusty
1 [FY SYSTEMDB@SS3 (SYSTEM)

|Stazement 'ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/nana/daca2/s53/'*
‘successfully esecuced in 10 ma 773 ps (server processing Time: 3 ms 787 ps) - Rowa Affected: 0
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"SnapCenterE A%t SAP HANA 24 5l S
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* NetApp 2 A%} MIE

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

* SAP HANAE SAP Q1= QIE{Z 20| X AE2|X| SHES| 0
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"

* SAP HANA AE2|X| LALS
"https://lwww.sap.com/documents/2024/03/146274d3-ae7e-0010-bca6-c68f7e60039b.html"

* SAP HANA St&¥ HIO|H HIE| S8 FAQE HZ5HAIR
"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|E & EHZESHMAIQ

"https://www.vmware.com/docs/sap_hana_on_vmware_vsphere_best_practices_guide-white-paper"
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"Comment": "Log Volume: Controls whether read requests are

submitted asynchronously, default is 'on'",

by

{

by
{

by
{

by
{

"Name": "LogAsyncReadSubmit",

"value" . n on"’

"Request": "false"

"Comment": "Data Volume: Controls whether read requests are
submitted asynchronously, default is 'on'",

"Name": "DataAsyncReadSubmit",

"Value" : n on" .

"Request": "false"

"Comment": "Log Volume: Controls whether write requests can be
submitted asynchronously",

"Name": "LogAsyncWriteSubmitActive",

"Value" : n On" ,

"Request": "false"

"Comment": "Data Volume: Controls whether write requests can be
submitted asynchronously",

"Name": "DataAsyncWriteSubmitActive",

"value" : n On",

"Request": "false"

"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"

"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"

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

per completion queue",



"Name" :

"LogExtMaxParallelIoRequests",
"Value": "128",
"Request": "false"
by
{

"Comment":
per completion queue",

"Name" :
"Value":

"DataExtMaxParallelIoRequests",
"Request": "false"
by

"Data Volume: Maximum number of parallel I/0 requests
"128",
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"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}"
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2. MIM 213 :saphana-asa-fc-storage-controller-setup.html#initiator-groups0l A& =l CHZ HANA M2 H A|A|
O|&(WWN)Z AtE38t0] FHA|IXt D& (igroup)2 BHSLICH O|LIA|0[O]H O& .

3. LUNS MMt MMoj| MHEl Mol OjZIstL|CE "SAP HANA FHY S AE A|AEI0| Cist LUN A" J2|3
"SAP HANA LIS SAE A|AHIS 9|8t LUN A"
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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

NVMe 7|2t C|A3 MO

7t
21
MIO

o —

NS224 NVMe C|AS T Cte J2ia 20| HEZ2{ 2709 100GbE ZEE S8 HAEIL|CE CIAT = HA
o] = HEEZ0|| XIS O 2 2HYE/L|C}.

|
T

HA pair

BESICI] BEEICZY

2x 100GbE

2 x 100GbE

O[LIAlOfIOIH O &

igroup 2t A EE= LUNO]| CHE HM| AT Heot MH JF0] chsl £4E = ASELICH igroupS TASH{H AH{ 2
WWPN(Worldwide Port Name)0| & Q%tL|C}.

'sanlun' £ AFE2510] Zt SAP HANA SAEQS| WWPNS P O2{H LS HHS Adstict,
sapcc-hana-tst:~ # sanlun fcp show adapter

/sbin/udevadm
/sbin/udevadm

host0 ...... WWPN:2100000elel63700
MEOSEL ccocooo WWPN:2100000elel63701

o

(D 0| sanlun =2 NetApp Host Utilities2| 25 0|H Zf SAP HANA S A Eof| HX|sioF gL|Ct. XtA|st
Li2e MM RIXSIAMAQ " AE MA "

MIMO| A= SAP HANA B SAE A|AEI| E3HEl NetApp AEE|X| A|AEI 1M

LUN ‘49 3L LUNZ O[L|A[0f[0]E T Fof oid

NetApp ONTAP System ManagerE AH26HH AEZ|X| 282 LUNS ‘Y435t 0| AH 2| igroupt ONTAP
CLIof oHEe 4= JASLICE

CLIE AFE3I0d LUNS M35t LUNS O|L|A|0f|0|E O F0i o{H

[m
>
[>
0=
=2

O] MMO M= LVMZL LVM 28 I8 F 712 LUNS AH83H= SID FC57F U= SAP HANA £l A
CHSH ONTAP 90|l BHZES AFE3H0] 719 Ol E 2oiFEL|C.
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1. @E LUNS MM gtLICt

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 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,10000090fadcc5fb -vserver svml

3. EE LUNS MM &l O[L|Al0f0]E &0l ojEetL|Ct.

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 ArE3%H0 LUNS ‘445t LUNS O|L|A|0[0]Ef 2 Fof OHE

O] MIMOf|M= CHE 2 A2t 1M 0|2 EELICH ONTAP System Manager LVMItLVM 28 2E8Y F 79|
LUNS AF23t= SID FC57t 9= SAP HANA CHY SAE A|AHIOl AL

1. 0]l 2392I5IH|Q ONTAP System Manager ONTAP 22{AHE MEHSI Storage 1% HIFHA.

a. =2Ct add
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v [ Anosapcc—Swomgeunit N X NeverTab x|+ - 0 x

& > G © Nichtsicher hitpsy//10.63.167.54/sysmgr/vd/storage Bax 9 O

@ vaps [0 @ Renewoksewp [ coso [ aswo [ A0

S .
= I NetApp ONTAP System Manager | A70-SAPCC Q_search actions, objects, and pages @ © 0

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 (3
Storage
Host: -

E] 22 5] 68,5 s @ 22 @ 0
Network o Storage units Available Online Offline
Events & jobs ~
Protection v

Name Consistency group Capacity Data reduction Host mapping IoPs. | Latency (ms) Throughput (MB/s)

Cluster ~

Q

No results

2. MEHSICE More options

~ [ A70-sapcC —Storage unit | N X @ NeuerTab x |+

€ > C  © Nichtsicher hittps://10.63.167.54/sysmgr/v4/storage

@ Mops [ A0 @ RHnetworksewp [ c2s0 [ Asaro [ A20

Add storage units

Host operating system

Windows

Host mapping

Search host

Required

«” More options Cancel m

)
fr
°
o
—
C
P4
1o
o
i

(0ll:.Fc5_data mnt00001
b. LvMz}t Zere LUNS| 2H(0l: 2)
| 37/(cll: 1000GB)

o

N
—
C
Z
10

o
x

MEHSICH SCcST (FC or iSCSI)

MEHSICE Linux ~X 3 Host Operating system

®
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. MEHSICE New host £ 9l Host mapping &4, O|& HIS, Ol: FC5_host #ot= HAIXE MEHSHAHLE
= I [k
=

. FX|SICE schedule snapshots ZQIE|X| Q42

. £ECt add
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4. HIO|E{ LUNS

108

Dashboard

Insights

Storage

Hosts

Network

Events & jobs

Protection

Cluster

P NetApp ONTAP System Manager | A70-SAPCC

( (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]

pS|
(=)

Iyoz

Ch22 =8 23 LUNS HHELICh add




TINetApp ONTAP System Manager | A70-SAPCC

Dashboard Storage
Isights The basicunit of {for SCS1 hosts or e ase on your data center confguration. Mere 2
Storage
. g 24 g 685m S 24
Network . Storage units viable online
Events & jobs e
Protactio v
m| [t @ Gy Data recuction oo e 1ops
Clust M
v Fes data mmooo01 1 100068 Tto1 Fes Host
v Fes data mnooo0n 2 100068 o1 Fes Host

1]
0]
rot
0
HT
i
=
(]3]

I L — x

SHM|R:

Hu
|
=
(e
Z
10
o

[E(l: FC5 log mnt00001
A LUNS| 2(0: 2)
Zt LUNZ| =27|(0ll: 260GB)

|
HEls

4
m

tCH Linux ~X& Host Operating system

MEHSIMIR FC5 host £ 98 Host mapping &M

Add storage units

Name

‘ FC5_log_mnt00001

Number of units Capacity per unit

-

Host operating system

Linux

Host mapping

‘ FC5_Host

" More options

Cancel

ALt add

@0
Q FGs X 4 m =

) o——
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SAP HANA tHd SAE A|A
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v B wosarcc—siomgeunt— x|+

€ 5 G © Nihtsicher hitps//1063.167.54/sysmgr/vé/storage

Q waps [0 @ RHnenvorcsewp [ 250 [ asao [ A20

= NINetApp ONTAP System Manager | AT0-SAPCC

Dashboard

Insights

Storage

g i

LUN (for SCS1 hosts) or

26

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

FCS log mn00001 2

HMSsHM K-

10

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 —

| OIE(%ll:.FC5 shared

Add storage units

Name

FC5_shared

Number of units

1

Host operating system

|

Host mapping

‘ FC5_Host

29t BE LUNO| M =[RS LICE

Host mapping 1ops
st o

FCS_bost o

FCS Host

FCS Host

ot
Q Fes x L m =
e Throughput 4879
o .
o0 .




v D osarcc—songeunt— X+

<« @ © Nichtsicher https://10.63.167.54/sysmgr/va/storage B axw &
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 Offlin
Events & jobs ~
Protection v o
LJ Name Consistency group Capacity Data reducti 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

AE A|AHIN| E3LEl NetApp 2E2[X| A|A”RI M E

NZ O|L|Al0f|O]E T F0f ofd

ONTAP System ManagerE At&3tH AEE|X| 2&1 LUNS ‘d45t1 0|5 MH Q| igroupat ONTAP
z UAELICH

A H

.

MBS

CLIE A83104 LUNS “d/d35t11 LUNS O|L|A|0l|0]E 12F0i ofH

O] MMU|M= LVME AFESH= SID FC52 LVM 28 1
A|AEIO| CHSH ONTAP 91t &7H HHEEE AtEot= 4

co=&

12cCcth
ETo

27H2] LUNZ AtE5t= 2+1 SAP HANA CHS
49| 0|2 20 FELICI

1. @ E LUNS MAgtLICt

SAE
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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 & gLCt.

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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v [ Anosapcc—Swomgeunit N X NeverTab x|+ - 0 x

& > G © Nichtsicher hitpsy//10.63.167.54/sysmgr/vd/storage Bax 9 O

@ vaps [0 @ Renewoksewp [ coso [ aswo [ A0

S .
= I NetApp ONTAP System Manager | A70-SAPCC Q_search actions, objects, and pages @ © 0

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 (3
Storage
Host: -

E] 22 5] 68,5 s @ 22 @ 0
Network o Storage units Available Online Offline
Events & jobs ~
Protection v

Name Consistency group Capacity Data reduction Host mapping IoPs. | Latency (ms) Throughput (MB/s)

Cluster ~

Q

No results

2. MEHSICE More options

~ [ A70-sapcC —Storage unit | N X @ NeuerTab x |+

€ > C  © Nichtsicher hittps://10.63.167.54/sysmgr/v4/storage

@ Mops [ A0 @ RHnetworksewp [ c2s0 [ Asaro [ A20

Add storage units

Host operating system

Windows

Host mapping

Search host

Required

«” More options Cancel m

)
fr
°
o
—
C
P4
1o
o
i

(0ll:.Fc5_data mnt00001
b. LvMz}t Zere LUNS| 2H(0l: 2)
| 37/(cll: 1000GB)

o

N
—
C
Z
10

o
x

MEHSICH SCcST (FC or iSCSI)

MEHSICE Linux ~X 3 Host Operating system

®
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f. MEHSICE New host B 9l Host mapping &M, 0|8 S, 0ll: FC5 host ¥t= HAIXIE MEHSIAHLE
FIt5HM R
=

9. X[SICt sSchedule snapshots SQIE[X] @2

h. =2C} add
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M NetApp ONTAP System Manager | A70-SAPCC ( Q) Search actions, abjects, and pages ) 0 <O e

Dashboard
Insights
e Add storage units X
Hosts

Name
Hetwork - FC5_data_mntogoot
Events & jobs ~
Pratection = Storage and optimization
Cluster ~ Number of urits Capacity per unit

2 ‘ |mon Hsia 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

4. Ct3 ZAXt A E0| Cet HIOJE LUNS MH5I{H L3S S2M K. Add

115




= FINetApp ONTAP System Manager | AT0-5APCC

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 @IS Host mapping &M

_.,
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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- -
=] FINetApp ONTAP System Manager | A70-SAPCC ( Q search actions, objects, and pages ® © 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 [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| & 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| LS 23 LUNS MM LIS S SEM K. Add
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= FINetApp ONTAP System Manager | A70-SAPCC r\’ Q Search actions, objects, and pages ) @ © 0

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[0] 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 SAE0| T 9EHA|2} 10| B gtL|ct

SAP HANALIE 2 AE A|AHI0| 2Rt 2= LUNO| HHEASLICE
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=] I NetApp ONTAP System Manager | A70-SAPCC (" Q search actions, objects, and pages @ ¢ 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 [7
Storag
Hosts

g 30 g 685w @ 30 30
Network o Storage units Available Online Offline
Events & jobs ~

Name Consistency group Capacity Data reduction Host mapping 1ops | 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
v FC5_data mnto0002_1 - 1.000 GiB 1to1 FC5_Host
v FC5 data mnt00002 2 - 1.000 Gi Tto1 FC5_Host
v FC5_log_mnto0001_1 - 260 GiB 1to1 FC5_Host 0 002 0
v FC5_log mnt00001 2 - 260 GiB to1 FC5_Host

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| 7{4lE{ API
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EE
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1. 2} MHOf|A Linux rescan-scsi-bus.sh -a HE S Aast0] Af LUNS ALt

z
2. MHBICt sanlun lun show BHS HAHSHL HRSH ZE LUNO| HA|E[=X| EISHMIR. LIS GlofM=
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https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958

ot B ZLICE Z20l= LUNZE SHE ZX| THE(f: LUN)O| EA[EILICE FC5 data mnt00001 22|10
2 /dev/sdag Zf LUNO= 2 AE0M AEE|X| ZIEZE2{7HX| 871H2] FC F 27} AUSLICE.
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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 5009 cDOT

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

svml FC5 log mnt00001 1 /dev/sday
host21 FCP 500g 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 HEIE 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 HEE 500g cDOT

svml FC5 log mnt00001 2 /dev/sdar
host21 FCP 500g cDOT

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

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

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

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

svml FC5 data mnt00001 1 /dev/sdam
host21 13(C)2 1t cDOT

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

svml FC5 log mnt00002 1 /dev/sdak
host20 FCP 5009 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 FCE 1t cDOT

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

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

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

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

svml FC5 log mnt00002 1 /dev/sdac
host20 FCP 500g cDOT

svml FC5 log mnt00001 2 /dev/sdab
host20 FCP 5009 cDOT

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

svml FC5 data mnt00002 2 /dev/sdz

host20 FCP 1t cDOT

svml FC5 data mnt00002 1 /dev/sdy

host20 HEE 1t cDOT

svml FC5 data mnt00001 2 /dev/sdx

host20 FCP 1t cDOT

svml FC5 data mnt00001 1 /dev/sdw

host20 IFCS 1t cDOT

. AHSICt multipath -r J2[d multipath -11 X[ IMY O|E0] CHSE M MA| AEXHWWID)E 71K 2=
o240l |C}
ocood .

() ol ool LUNOI 87H SUasLict,

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
3600a098038314e63492b59326b4b786e dm-9 NETAPP,LUN C-Mode

121



122

size=1.0T features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw

"—+- policy='service-time
|- 20:0:4:4 sdah 66:16
|- 20:0:5:4 sdz 65:144
|- 21:0:4:4 sdax 67:16
- 21:0:6:4 sdap 66:144

0' prio=50 status=active

active
active
active

active

ready
ready
ready
ready

running
running
running

running

3600a098038314e63492b59326b4b786f dm-11 NETAPP,LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='1l

alua' wp=rw

"—+- policy='service-time
|- 20:0:4:6 sdaj 66:48
|- 20:0:5:6 sdab 65:176
|- 21:0:4:6 sdaz 67:48
- 21:0:6:6 sdar 66:176

0' prio=50 status=active

active
active
active

active

ready
ready
ready
ready

running
running
running

running

3600a098038314e63492b59326b4b7870 dm-13 NETAPP,LUN C-Mode
s1ze=500G features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw

"—+- policy='service-time
|- 20:0:4:8 sdal 66:80
|- 20:0:5:8 sdad 65:208
|- 21:0:4:8 sdbb 67:80
- 21:0:6:8 sdat 66:208

0' prio=50 status=active

active
active
active

active

ready
ready
ready
ready

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

alua' wp=rw

"—+- policy='service-time
|- 20:0:4:1 sdae 65:224
|- 20:0:5:1 sdw 65:96
|- 21:0:4:1 sdau 66:224
- 21:0:6:1 sdam 66:96

running

running

running

running

NETAPP, LUN C-Mode

Pg_init retries 50' hwhandler='l

0' prio=50 status=active

active
active
active

active

ready
ready
ready
ready

3600a098038314e63532459326d495a65 dm-8
size=1.0T features='3 queue if no path

alua' wp=rw

"—+- policy='service-time
|- 20:0:4:3 sdag 66:0
|- 20:0:5:3 sdy 65:128
|- 21:0:4:3 sdaw 67:0
- 21:0:6:3 sdao 66:128

running

running

running

running

NETAPP, LUN C-Mode

pg_init retries 50' hwhandler='l

0' prio=50 status=active

active
active
active

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='1l

alua' wp=rw

"—+- policy='service-time
|- 20:0:4:5 sdai 66:32
|- 20:0:5:5 sdaa 65:160
|- 21:0:4:5 sday 67:32

0' prio=50 status=active

active ready running

active ready running

active ready running



"— 21:0:6:5 sdaqgq 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'

4. ‘/etc/multipath.conf IS HMESIH WWID 3! EA 0|ES F7tetLICh

®

Wp=rw
policy='service-time 0'
20:0:4:

20:

21

21:

0:
30¢
0

ofx| e "

53
4:
6

7

9
7
7

sdak 66
sdac 65
sdba 67
sdas 66

: 64
:192
164
1192

active
active
active

active

prio=50 status=active

running
running
running

running

letc/multipath.conf" IFUQ| LHRKOZ 2+1 LIS SAE A|AHIO| 471 LUNO|| CH$t
HA 0|28 ZEEILICL AF2 7H5 8 multipath.conf IFLO| @i= AL multitpath -T>
/etc/multipath.conf HH S Aot TiAS MM -~ JASL|CH
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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' BES Al 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

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'
|- 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

svml-FC5 log mnt00001 1

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'

:0:4:5 sdai
:0:5:5 sdaa
:0:4:5 sday
:0:6:5 sdag

|- 20
|- 20
|- 21
- 21

svml-FC5 log mnt00002 1

NETAPP, LUN C-Mode

size=500G features='3 queue if no path pg init retries 50' hwhandler='l

66:
65:
67:
66:

32
160
32
160

active
active
active

active

ready
ready
ready
ready

ready
ready
ready
ready

(3600a098038314e63492b59326b4b7870)

running
running
running

running

(3600a098038314e63532459326d495a66)

running
running
running

running

(3600a098038314e63532459326d495a67)

dm-13

prio=50 status=active

dm-10

prio=50 status=active

dm-12

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
T SAE MF
CH SAE MH
O H0|AE= SAP HANA B SAE MAHof| cish MHEELIC
SAP HANA £t S AE A|AHEIO]| CHSH LUN A
Linux LVM2 45& £0[2 LUN 27| MietS 3l 25t= Ol AL ELICt. SAP HANA 2 AE0A CHE B0 Lt /=
ANE 28 18 2 =2|1H 282 4435t 02 EsH0f LTt

=2|x SAP HANA SAEQ| OIRE X|H Sl

/HANA/data/FC5/mnt00001

ZE/LUN
LV: FC5_data_mnt00001-vol

letc/fstab T =S

Ot2EE|ASLICE

AtESHo

LV: FC5_log_mnt00001-vol /HANA/log/FC5/mnt00001 letc/fstab =E ALESHH
OFREE|ASLICH
LUN: FC5_shared IHANA/ZR/FC5 letc/fstab =S AH2SH0]

Ot2EE|ASLICE
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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

Mag AS HEELICH /usr/sap/FC5 2= IHY A|AHIO| B ML 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
A

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

E2to|Z F7|E AEYLICE. SAPE 28
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I A|AEIS MAMSHL|C}H

DEGHO|E & 21 =2| 221} HANA 28 LUNO{| XFS It A|AHIS obEL|Ct

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

(D of2l SAE B2 o= 241 TF SAE HANA AAYS B0{ FLIC,

ZQctO2E X|HE C|AE2|E S HO|EH|0|A S AE CHet dots HF et Tt

—

mkdir -p /hana/data/FC5/mnt00001
mkdir -p /hana/log/FC5/mnt00001
mkdir -p /hana/shared

chmod -R 777 /hana/log/FC5

chmod -R 777 /hana/data/FC5
chmod 777 /hana/shared

sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:

S~ N N N
EE

sapcc-hana-tst:

o A|AES OF2ERLIL

|

A AHI 2E Z0f Ot A|ARIS OIRESHH OS2 MESIHMAL. /etc/fstab 714 Oi0f| 2Pt Of A[AH
FISILICE /etc/fstab 7+A IHY:

# cat /etc/fstab

/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

/dev/mapper/FC5 data mnt00001-vol /hana/data/FC5/mnt00001 xfs
relatime, inode6cd4d 0 O

@ HIO|E{ 3! 21 LUNE 2/ XFS I A|AHI2 'aytime' & 'inode64' OIRE SMOZ O EE|0{0}
L.

o A|AES OF2ESHE LSS 285t R. mount -a SAEMM S LHEILICE

02|E'| §ﬁ§ MX

0z

o] sAE MH

O] Z0|M= 2+1 SAP HANA LIS SAE A|ABI HHZ o2 S0 dFLICE
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SAP HANA CHE SAE A|AEIS 93t LUN 74

Linux LVM2 M52 =0|1 L

C
Z
|U
N
=
rot
o
St

Z5t= ol AFSE LI,

SAP HANA 2 AE0| A CHS H0j| Ltet l= AXNE =& 2

A =2|H 2EES MY5tal 02 Esf{of L|Ct.

iz

=2 S&(LV) SAP HANA S AEQ| OIRE X|H Sl

LV: FC5_data_mnt00001-vol /HANA/data/FC5/mnt00001 Hat {UIE| 2 AFR3SH0] RHALSHL|C}
LV: FC5_log_mnt00001-vol /HANA/log/FC5/mnt00001 Ha HUEE AF28H0] RAFEHLICT
LV: FC5_data_mnt00002-vol /HANA/data/FC5/mnt00002 Hat U E AF26H0] RHAFSHL|C}
LV: FC5_log_mnt00002-vol /HANA/log/FC5/mnt00002 3 FUE|S AFRS0] RHAFSHL|C}
Q|2 NFS 3): FC5_shared IHANA/S S NFS % /etc/fstab =2 AH25H0]

DE SAEN ORREELICE

SAP HANA CtE SAE A|AHIO|= CHZ0| ZRBILICt /hana/shared A|ARIS RE SAEQ
@ HZE M A|ARIRILICEH LEIMOZ O|= NFS MH7t M|S5t= NFS 3R LICH NetApp FAS EE=
AFF A|AHRIDE ZEe 1712 NFS MHE AL8%H= 0] £5LICE E CHE M2 LINUX SAEQ|
LHZHE NFS AHE AHEdH= A RIL|CE

MYE HE MESIH /usr/sap/FC5 AHXF FC5adme| 7|& & CIHE 27t &L= CIHEE| =

(D Zt HANA ZAEQ| 22 [|A 30| J&L|CH C|A3 T[4 =X E *|‘9'5|"_ XHsh =7 HHoIA
NetApp2 4712] 7 LUNZ ALY A S HEELICL /usr/sap/FC5 2t ZAEN| OHY A|ARIS
HX|5to] 2t CIO|EH|0| A 2 AETF R = Mt A|ARS S MEL0| == gLct.

LVWM=E 18 3 =2 =

[

1. DE LUNE E2

I
1T
i:(
|0
HU
Bt
N
ot
oo
-
Iul

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

2. 2t o & 21 mE|MOf Cist 28 282 HdELIch
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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 Ciet #ets d-eL|Ct
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 AE

mjo

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

SAP HANAZ 1/0 AEf 1M

SAP HANAZ |/0 AEH 314

SAP= SAP HANA 1.0 SPS102E] I/0 S22 ZEst AF8E[= T S AEZ|X| A|AEI0| SHA| H|O|E{H|0|AE
A Hotst= oo HEE ZUAYSLIC

NetApp2 O &2l 7HK|E Folot7| ¢l d5 HAES HAYSLICL L2 Bolls 85 HIAENM RFE £|H9|
240[ Ltet ASLIC.

OH7H H =~ at

max_parallel_io_requests 128
Async_read_submit®L|C} HE
Async_write_submit_active® L|C} HY
Async_write_submit_blocks I L|C} [l

SAP HANA 1.0 ~ SPS122| 22 SAP Note0f| MHEI L2 SAP HANA H|O|E{H|0| A M X| Z0f 0|2{st Of7 HHZ=
MHEE £ UELICH"2267798 — hdbparama AFESHH MX|5H= S92t SAP HANA HIO|E{H[O| A A",
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EE= "hdbparam" Z2{|QU 3 E AH23H0{ SAP HANA H[O|E{H|O| A MX| = Of7H HE-E MES S5 JUSL|CH
FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDB00> hdbparam --paramset
fileio.max parallel io requests=128
FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDB00> hdbparam --paramset
fileio.async write submit active=on
FC5adm@sapcc-hana-tst:/usr/sap/FC5/HDBO0> 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{ hdbparam2 [ 0|4 AFEE|X| gt 07 M= global.ini” IFYE O|SELICH 017 Hay=

SQL FE = SAP HANA StudioE ArE0t0] 2 o= ASLICE XiMeh LHE2 SAP £ E S HZoHHA|R

"2399079 : HANA 20{|A{ hdbparam X|7{". Of HI'EHﬂlE-IE global.ini" TFUO| M AHE 4= QUL

FC5adm@sapcc-hana-tst:
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 0| &2| B2 'etParameter.py' A3 &

/usr/sap/FC5/5YS/global/hdb/custom/config> cat

fc5adm@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.

python setParameter.py

-set=SYSTEM/global.ini/fileio/async_write

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

ini/fileio/async _read submit=on

submit active=on

_submit blocks=all

SAP HANA A I EQ|0] MX|

O] MMOj|M= CHd SAE Sl OHE S AE A|AHIN SAP HANAE ZX|st= o] 2R3 ZH|E
At

thel SAE AJAEO] Mx|ghu|ct

SAP HANA 2T E2|0] MX|= thd SAE A|AHIS 9|5t 37t ZH|7} QS| Qb&L|Ct,
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CHS SAE A|AE0| MxX]

HXIE AR Mof| K| Z2MHA S0 SAP AEZ|X| HUEHE AR = U E global.ini” ItY S PHELICEH SAP
AER|X| HYUEHE= AX| Z2MA B0 ZAX SAEO| LR IHY A[AHIZ Uf% E2IL|C} global.ini’ Y2 2=
SAEN M HMAE £ Q= OHY A|AE(Vhana/shared' T A|AE S)0| A AFRE 4= Ql0{0f BHL|CL.

CHE 2 AE AJAHI0| SAP HANA 2ZE0{E X517 Hof| Lt HAE etz 8Hof LTt

1. GIOJE| LUN %! 23 LUNO|| ci$t Ct3 02 E M "global.ini® THA0|| F=7tetL(Ct,
° O|o|E] W 21 I A| AR CHSE relaytimeXt inode64

2. ¢|o|Ef 8! 21 mE|MO| WWIDES ZF7tetL|Ct. WWIDE 'etc/multipath.conf' TFIO| 1M 2l HAl 0|21 LX|sH0F
[2 =g

CHE of|oi M= SID = FC5¢! 2+1 CtE A E HF- S Eof FL|CH

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 1lvmname = 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 hdblcm A %] E-_rlE M St ZtAXt S AE F SHLIOIA CHS BHEES AASt] AX[E AZLLICH SMS
AHE510 addhosts F HN c;;17(f(sapcc-hana-tst-06)9f 7| = AE(sapcc-hana-tst-07)S Z=7}8tL|Ct.

£ T8It

Z=H|E ofo| MEE ClAEER|= global ini CLI SM0f| ZgE|0] storage cfg(
--storage cfg=/hana/shared A&L|C})

©

g 5L

@ AHg 21 OS Ko 2} SAP HANA Ci|O|E{H|O| A E M X[St7| MOl Python 2.7 M X[s{{of &
ol
M-
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./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

LR R i e i b SR S b b b b dh b db b Sb b S b b 2 b b b b b b I I 2R b b b b b 2R b db b db b 2 db b b Sb b dh S db b db b 2 dh b S S b dh S 4

Scanning software locations...
Detected components:

SAP HANA AFL (incl.PAL,BFL,OFL) (2.00.073.0000.1695321500) in
/mnt/sapcc-share/software/SAP/HANA2SPS7 -
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/HANA2SPST7-
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/HANA2SPS7 -
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-linux 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 10/XSACALMPIUIL5 0.zip

XSAC FILEPROCESSOR 1.0 (1.000.102) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
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_]_ 0/XSACPORTALSERVO 7_0 .zip

The SAP Web IDE for HANA 2.0 (4.007.0) in /mnt/sapcc-
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share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSAC SAP WEB IDE 20/XSACSAPWEBIDE(O7 0.zip

XS JOB SCHEDULER 1.0 (1.007.22) in /mnt/sapcc-
share/software/SAP/HANA2SPS7 -
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/HANA2SPS7-
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/XSACUI5SSB00 4.zip

XSA Cockpit 1 (1.001.37) in /mnt/sapcc-share/software/SAP/HANA2SPS7-
73/DATA_UNITS/XSA CONTENT 10/XSACXSACOCKPITO01l 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 | lss | Install SAP HANA Local Secure Store version
2.11.0

5 | studio | Install SAP HANA Studio version 2.3.75.000000

6 | 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

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

135



1. 8K =77t R E AR Y 7] SAE| MESH DE 71 QA S HX|H=X] &RL|Ct
27t HES 22 4 s 9K

Of ZMo EF &l FEof chet XtMIS LHE2 L2 EM H/EE 8 AMO|ES HZESHIAL.

* "SAP HANA AZE|0f £2M"
* "AEZ|X| SHE AHETH SAP HANA X3l =7

* "SnapCenter, SnapMirror active sync 5! VMware Metro Storage ClusterE %t SAP HANA GI[0|H 2= 5
a7rEd"

* "SnapCenterE A2t SAP HANA 8¢ 5! 41"
* "TR-4667: SnapCenterE At23I0{ SAP HANA A|AEI SX| & 2& XY XS 3}
* NetApp A&t MIE

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

* SAP HANAE SAP 215 AlE{ Z2f0|= AE2|X| 5H=49)|0f
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"

* SAP HANA AEZ|X| @ FALs
"https://www.sap.com/documents/2024/03/146274d3-ae7e-0010-bca6-c68f7e60039b.html"

* SAP HANA &&d O|0|E] MIE| E& FAQE E XA
"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|2 SAP HANA 2 Al3| 710|= £ &HZoHMAI
"https://www.vmware.com/docs/sap_hana_on_vmware_vsphere_best practices guide-white-paper"
7|2 ¥d|o|E
O EF M| e AlA| O|= Ct3at Z2 7[=H HE Ard0] JASLICE
=2 AUO0|E Kok

20254 7¢ X7\ HH
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SAP HANA O Z2|#H|0| M| X2|&S &6t

SAP M5 HIAE EE AM2%I0{ CHE YIZE0f| 0|0] AL B0l 7|& AEZ|X| ZHEER{0|A SAPHANASAEES
FNE A Aot et 4~ =X 2olsof gfL|Ct SAP OfZ2|AH|0| M HH'IE SAP HANA Cl|O|E{t][0| A2t STt AER|X|
ZHIEE2 SY/E = Aggregated]| QHHSHA| K| 4~ QUELICE.

SAP HANAZS| £2F @ T AtSt0]| CHSE RtA|t MHE2 off LIt A ESLICH "SAP Note 1900823" ME = 4 A

0§ SAP HANA A|ARIS AL 3= HA| SAP &Z 2| 82F AtO|E2 NetApp2| SAP HANA A E2[X|
@ Aol E E= M-S0 2ol OF BfL|C. HEet #29 AE3|X| S st AE2X| Atold
L2 MNAE HE5HEH NetApp = NetApp THEL] MY X BEXO|A 225HYAIL.
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S H2AE =4 34

SAP= SAP HANA 1.0 SPS108H 1/0 S22 ZH™st0 AMEE|= THY 5 AEZ|X| A AR SHA| HIO|EH|0|A S
| XMgtste 07 HEE TAMESLICH SAP H5 HAE E8 AI2610] AEZ|X| M58 HAESHE A0 T 0|2{st
OH7H 2 MA™ljof BL|Ct,

T =2 20

NetAppS H|X(0] 22 HoIot| Slof A EIAES MAIYSLICE kS Holls SAP 45 HIAE E79) 74 THY

HA =2 O—

LHOll A &27F3HOF o= OH7H =7t Lt} °'*|—|Ef

Of7H ot

max_parallel_io_requests 128
Async_read_submit@]L|C} S|
Async_write_submit_active2{L|C} HE
Async_write_submit_blocks2IL|Ct [=E=

SAP HIAE & F40f| Cist XtM[et LB 2 8 EESHYAIR "SAP = E 1943937" HWCCT(SAP HANA 1.0) & 2
AL "SAP |2 2493172" HCMT/HCOTE(SAP HANA 2.0).

Lt OIRl= HCMT/HCOT & Al=lof| CH3l| M5 2Fok= WS EoEL

"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",
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"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"
by
{
"Comment": "Log Volume: Maximum number of parallel I/0O requests
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"

by
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Ol2{3t = HIAE Ao AF238{oF SHL|CH LU O 2 SAP7FHCMT/HCOT =718t & M2 6h= AR Hol=!
AlSH AH|2l0| Q= ALQILIC} CI2 4K 211 MJ| HAEQ| of|= AldH AHl=lo| M 7L ZdQlL|C}.

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

{
"ScaleOut": {

"Port": "${RemotePort}",

"Hosts": "${Hosts}",

"ConcurrentExecution": "${FSConcurrentExecution}"
bo
"RepeatCount": "${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™:
"S{LogAsyncWriteSubmitActive}",

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

"ExtMaxParallelIoRequests":
"$S{LogExtMaxParallelIoRequests}",

"ExtMaxSubmitBatchSize": "${LogExtMaxSubmitBatchSize}",

"ExtMinSubmitBatchSize": "S${LogExtMinSubmitBatchSize}",

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

"ExtNumSubmitQueues": "S${LogExtNumSubmitQueues}",

"ExtSizeKernelIoQueue": "$S{ExtSizeKernelIoQueue}"

by
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Other Applications SAP App Server SAP HANA

Common port group for
&= other workloads

[ Dedicated port group for

SAP HAMNA databases
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TMo| of|E Hof FL|Ct,
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% t003-HANA-HV1 - Edit Settings

D Load balancing: | Route based on originating virtual port | - |
R Metwork failure detection: | Link status only | b |
Security Motify switches: | Yes | - |
Traffic shaping Failback: | Yes | v |
VLAN ) }
Failover order
Monitoring
Traffic filtering and marking Active uplinks
Miscellaneous dvlplink2

Standby uplinks

dvlplink1

Unused uplinks
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HA pair
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2 x 6Gb/s

2 X 6Gb/s
DS2246 /w HDDs

Total: 24Gb/s per SAS stack
Total: 48Gb/s per SAS stack
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Storage controller HA pair

Storage controller HA pair
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Storage

HA-pair
(R

- ﬂﬂlﬂﬂﬂﬂﬂﬂﬁﬁﬂﬁzﬂﬂﬂﬂﬂﬂﬂﬂﬂf:ﬁ:ﬂ el
{ﬁ.ggregatel_l 113.455?39}? 11-3456?3.9/5 Aggregate 1_2

e 4 . .-I
} S o|o|o|ofp|o|o|p|o -znnnmnn-nﬂnﬁ S
{fzzregate 2 L |alalalalslaf7|E]e |-‘113456739 Aggregate 2_2
| :

Root
Aporegate A

AER[X]| Jhe Ml 7Y

SAP HANA Gi|O|E{H| 0| A5 AFESH= O] SAP 2tE0j[A] Bt Y = UASLICE Bt B2 2AL LS|
Mz CHE B0l SVME 22|5t= 2 2 SAP 2t80] SVME e = USLIC

M SVM 48 S0l QoS Z2A0| AS2 2 HYe|0] HLHE|JUCHH SVMUIM RS2 MY E Z2HZ H75t0] SAP

HANAO| n'sz@ H52 M3 2.

vserver modify -vserver <svm-name> -gos-policy-group none
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SID1 SID2 SID3 SID4

Controller A Controller B

Storage
Controller
HA-pair

SID1_data_mnt0000 SID2_log_mnt00001 SID2_data_mnt0000

élﬁd].og_nﬁf}aﬂ_ﬂ C 00

SID3_data_mnt00001 SID4_data_mnt00001

'SID3_shared

2} SAP HANA DB SAEDIC H|O|E 25, 21 28 % YHANA/shared’ol| CH$t 20| LM EIL|C}H CI2 HOAM =
T SAE SAP HANA A|ARI0) CHBE 1A o E E0of ELICH
=5 HEEZ A9 HEEZ A9 ZHEEZ B2 ZHEZE2 boi|A
O 22| AI0|E 1 O Z2|AHIO|E 2 OH2|A|0|E 1 of22|AH|0|E 2
A AESID19] ool 2&: 37 2E: - 231 =E:
ololef, 22 5% 38 SID1_DATA_mnt000 SID1_shared SID1_LOG_mnt0000
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A AH SID29| - 21 2E: HlolH E&: 3R 2B
o, 23 8% 3R SID2_LOG_mnt0000 SID2_DATA mnt000 SID2_shared
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A AE! SID32| 37 25 Ho|e 2&: 23 2E: -
olojef, 22 8% 38 SID3_SHARED SID3_DATA_mnt000 SID3_LOG_mnt0000
=25 01 1
A AHE SID49| 23 EE: - 3R EE: ooy E&:
HlolE|, 21 3 &8 SID4_LOG_mnt0000 SID4_shared SID4_DATA_mnt000
=i 1 01

CHS HOME= T SAE A|AHIS OIRE XM 7142 o|E Ho ELICL Y AEZ|X[0] 'sidadm' AFEXtS| =
Cl2AE2|E HiX|5t2{™ 'sid_shared' 250X Jusr/sap/sid’ Tt A|AEIS O2ESHOF EHL|LCE,
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st A=z ClMEz HANA SAEQ| OIRE X|H
/HANA/data/SID/mnt00001
/HANA/log/SID/mnt00001

SID_DATA_mnt00001 -

SID_LOG_mnt00001 -
lusr/sap/sid/hana/shared

OH
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SID_3RE usr-SAP
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SAP HANALC}E SAE AAHIS 9 2 3

CtS OZ2 4+1 SAP HANA A|ABIS] 28 M S HOFLICL 2t SAP HANA S A E Q| |0|E] 8l
CHE AEE|X| ZHEEZ 0| EAHEL|CEH 01|§ %01 £33 'sid1_datal_mnt00001'2 HEE2{ A0|| #
'sid1_log1_mnt00001'2 ZHEZE2{ BOf| 74 IEf

CD SAP HANA A|ARI0| HA #2| AEE|X| AEZ2 7} St AR = ZR HIO[Ef 3L =21
SYet AKX HEE 0| MEE =& ASLICH

10| MEE A= 2 MHOIM AEE[X|Z29] HHA= F 19

Hio[Eet 21 =F0| S2et HES
LICt 3Lt HI0IE =& HMA0t1 CHE stbte 2T =250

@ MZE CHE LIFZ $-Aisof g
HM|A8H= A YJLICE

Worker Worker Worker Worker Standby
host1 host2 host3 host4 hostb

HANA
hosts

Controller A Controller B

Storage
HA-pair

S| _E_iIE}_T::g_m nt_[}[}E}[_}'i

SID_data_mnt00001 SID_log_mnt00004 SID_data_mnt00002

SID_data_mnt00004

'SID_log_mnt00002 [l SID_data_mnt00003 'SID_log_mnt00001

" SID_shared

Zk SAP HANA S AE0f| CHsl H|O|E 223 21 230| MMEL|CE YHANA/Shared' 22 SAP HANA A|AEI9|
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HEEZ A9
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HEEZ A9
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SID_DATA_mnt0000
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21 =25 -

SID_LOG_mnt00002

— HiolE E&:

SID_DATA_mnt0000
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- 2O EE:

SID_LOG_mnt00004
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shared

Ok
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=[S SAE SAP HANA A|AEI0)| CH3E 1A

HEE2 B9 ZHEEE BY

O 2|AHOIE 1 o 22| AH|0|E 2
2325 -
SID_LOG_mnt00001

ol 25: -
SID_DATA_mnt0000
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- 21 2E:

SID_LOG_mnt00003

- Clole 2&:
SID_DATA_mnt0000
4

CHS HOoll= 4702 & SAP HANA SAEJ QU= TS SAE A|AHI9l 14 gl O E X|HO| Ltet AUHLICH 2t
SAEQ| 'sidadm' AF2XIQ| E CIMER|IZ £ AE2|X|0f HiXI5H7| I8} 'sid_shared' E80IA /usr/sap/sid’ T}

A|ARIO| D2 EEICY.

SREE

SID_DATA_mnt00001

SID_LOG_mnt00001

SID_DATA_mnt00002

SID_LOG_mnt00002

SID_DATA_mnt00003

SID_LOG_mnt00003

SID_DATA_mnt00004

SID_LOG_mnt00004
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_ /HANA/data/SID/mnt0000 RE SAE0|
1 Oh2 EE|ASLICH
_ /HANA/log/SID/mnt00001 RE SAE0|
Oh2 EE|ASLICH
_ /HANA/data/SID/mnt0000 RE SAE0|
2 Oh2 EE|AELICH
_ /HANA/log/SID/mnt00002 2E SAE0|
OR2EE|AELICH
- /HANA/data/SID/mnt0000 D= SAE0|
3 Oh2 EE|AELICH
_ /HANA/log/SID/mnt00003 RE SAE0|
Oh2 EE|AELICH
_ /HANA/data/SID/mnt0000 ZE SAE0|
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_ /HANA/log/SID/mnt00004 RE SAE0|
02 EE|ASLICH
29E= IHANA/ZS 2= SAE

Op2EE|BLICt



st Az Cla ez SAP HANA SAEQ| Ha
O2E X|H
SID_ZQE usr-SAP-host1 lusr/sap/sid SAE 10f
OF2EEIASLICH
SID_ 2RE usr-SAP-host2 lusr/sap/sid SAE 20
OFREE|ASLICH
SID_2R{E usr-SAP-host3 lusr/sap/sid SAE 30|
OF2EEIASLICH
SID_ 2RE usr-SAP-host4 lusr/sap/sid SAE 40
OFREE|ASLICH
SID_2R[E usr-SAP-host5 lusr/sap/sid SAE 50
OF2EE|ASLICH
£5 3
D= SVMOIM CtZ ®Ol| LIEE =8 S8 S 2lotn HHsl{of ZLC L5 BT 2 ONTAP LHe| g Aot
DEZ Hetsfof ghct.
=X EE
AUHAF C|E2| EAIZ SH|A|EL|Ct vol modify -vserver <vserver-name> -volume
<volname> -snapdir -access false
s AHAF BALE S ALK UEZE MEHSHL|CE vol modify —vserver <vserver-name> -volume

<volname> -snapshot-policy none

SID_shared 2&2 M 25t AN A AIZH HOH[O[EE 1 vol modify -vserver <vserver-name> -volume
H| g etetL|ct <volname> -atime-update false set admin2

gt

NFSv3& NFS 74

CHS Ol LIZE NFS SME 2olot] BE AEZ|X| AEE2{0| M MF s oF SfL|C,

=

HEAE HHE F AL AL ONTAP LHQ| 13 HPt REZ FMetsl{of ghL|Ct,

= =k
NFSv32 AHESt=E dE LTt NFS modify -vserver <vserver-name> v3.0 &3}
NFS TCP %X|Cf & 37|12 1MBE AHATtL|C} = NFS modify -vserver <vserver_name> -tcp-max

-xfer-size 1048576 set admin 2 AXEL|C}

@ o azC It ME O

Ok

S S AHO|M Z|CH NFS TCP M4 37|15 2621442 MH™EIL|CE

NFSv40i CHgt NFS 74
ChE O LIZE NFS M2 &elsto] 2= SVMOf| A A7-sHoF giLCt.

LR HHO| 22 ONTAP Lie| 115 ot REE Tetsljof gfL|Ct,

161



=N BH

NFSv4E AHETtLICH NFS modify -vserver <vserver-name> -v4.10|
Yot ASLICH

NFS TCP %|Cif & 37|E 1MBE HEELIC 15 NFS modify -vserver <vserver_name> -tcp-max
-xfer-size 1048576 set admin 2 A& gtL|Ct

NFSv4 ACL(YMA MO S&) sffA| NFS modify -vserver <vserver_name> -v4.1 -acl
disabled

NFSv4 =02l IDE MAETtL|CH NFS modify -vserver <vserver_name> -v4-id-domain
<domain-name>

NFSv4 217| QIS sHA|ghL|Ct NFS modify -vserver <vserver_name> -v4.1 -read
-delegation disabled

NFSv4 M7| Q|2 SHA|EL|Ct NFS modify -vserver <vserver_name> -v4.1 -write
-delegation disabled

NFSv4 XAt IDE Sl A|grL|Ct NFS modify -vserver <vserver_name> -v4-numeric-ids
disabled

NFSv4.x Ml &R2| &2 HEY = ASLICHUE Ate) g 4F
nfs modify -vserver hana-v4.x-session-num-slot
<value>
admin &3

F

IZEIL ME OHE 37 2HZH0|M £ NFS TCP T& 37| 2 262144= X TLICE

Hz 0§7|7| IDE ME3HX| = AFSI2H off @& = ALEXL 22| 7F 2HREL[CH "NFSv4E
2|t SAP HANA A%| ZH|"

NFSv4 T2l IDE o AHEI HE P E Linux AH()2F SVMO|AM St Zto =2 MXdlof
letc/idmapd.conf BLICE 'NFSVAE 2|8t SAP HANA A X| ZH|["

© O O

(D) pNFSE ASSIZE MEetn A8 % 4 gttt

SAE XS HYLH T A= SAP HANALHS S AE A|ARIS ALESHE 232 HYLH D17 Ha-5 ol M ZFsl ot
YLIC nameserver.ini tHE Eot ZE LI Of MM LM 7|2 THA|= ZHHS 10X 2 RX|RLICE

MlM(nameserver.ini) Of7H = ot
H| U normal_retries(H A T A| ) 9
Distributed_Watchdog®!L|C} deactivation_retries(H|Z A%} ZHA| = 11
Distributed_Watchdog®!L|C} takeover_retriesS MEHBIL|Ct 9

252 UUAH0| A0 DhRESD AALE HUS M|}

ZE0| MYEH =52 ulAH|0|A0 DF2ESOF LIt O] MM = Het A= 0|50| 2§ 0|E2 2Lt
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O] MMM HHSI= 2E HAl= S2I1X A2 SAP HANA 24 1} VMware vSphereOf| A
Alsiz| = SAP HANA 250 & 8|},

SUSE Linux Enterprise Server?| 74 07 tH2=QIL|Ct

SAP HANAOA MAME|= I3 220 U2} 2 SAP HANA SAEQ| =71 744 4! 1A o7 HLE I FS|of ShL|Ct.

SUSE Linux Enterprise Server 12 & 15

SUSE Linux Enterprise Server(SLES) 12 SP12E{ 7{'d 0i7f H== Yetc/sysctl.d' T2 E2|2 74 THof|
MM |0{0f ELICE O|E 0, 0| 20| 91-netapp-hana.conf 21 714 M} OHS0{0F BfL|Ct,

net.core.rmem max = 16777216
net.core.wmem max = 16777216
net.ipvéd.tcp rmem = 4096 131072 16777216
net.ipvéd.tcp wmem = 4096 16384 16777216
net.core.netdev _max backlog = 300000
net.ipvé.tcp slow start after idle = 0

net.ipv4.tcp no metrics save =1
net.ipvé4.tcp moderate rcvbuf =1
net.ipvéd.tcp window scaling = 1
net.ipvé4.tcp timestamps = 1

net.ipvéd.tcp sack =1
sunrpc.tcp max slot table entries = 128

@ SAP OS€ SLES HZTof| & El Saptune AE3st] O|2{st 22 MAE &~ &LICEH 2
XS AIQ "SAP H| 2 3024346" (SAP 21921 H Q).

Red Hat Enterprise Linux 7.2 O|At0]| CHst 714 o7 H4=lL|Ct

SAP HANAOA MAME|= I3 220 CHSH 2t SAP HANA SAEN|AM =71 7{d & 1A o7} HEE TSl of
erL|Ct,

Red Hat Enterprise Linux 7.22F 'etc/sysctl.d' C|H E2|2| 71 TiAMA 7' O§7H HS-E Mo SLICE ol E
£0{, 0|£0]| 91-netapp-hana.conf 2| A MY S THE0{0F THL|LCE,
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net.
net.
net.
net.
net.
net.
net.
net.
net.
net.
net.

core.
core
ipv4é.
ipv4.
core.
ipv4.
ipv4é.
ipvé.
ipv4.
ipv4.
ipvé.

.wmem max

16777216

16777216

tcp rmem = 4096 131072 16777216
tcp wmem = 4096 16384 16777216
netdev _max backlog = 300000

tcp slow start after idle = 0

1

tcp moderate rcvbuf = 1

rmem max

tcp no metrics save

tcp window scaling =1
tcp timestamps = 1
tcp sack =1

sunrpc.tcp max slot table entries = 128

®
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RedHat Enterprise Linux H% 8 HE{= SAP(Ansible)& RHEL A|AH! HetE AL SHK O|2{5t
HAHE MY & JUSLICE 2 ISR "SAP X 3024346" (SAP 2101 Q).

Z B0l of?l CIME2|E HdELTt

0] of|of| A= SID = NF29! SAP HANA Hi|O|E{H|O|AE E0f FL|C}.

E AAHIO| AR 'hana/shared' 282

otel CIME 2| E 2HSe{H O3 2 & SILIE SR
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'usr-sap' ot9| C|HE2|E BHELICY.

sapcc-hana-tst-06:/mnt # mount <storage-hostname>:/NF2 shared /mnt/tmp

sapcc-hana-tst-06:/mnt # cd /mnt/tmp

sapcc-hana-tst-06:/mnt/tmp # mkdir shared

sapcc-hana-tst-06:/mnt/tmp # mkdir usr-sap

sapcc-hana-tst-06:mnt/tmp # cd

sapcc-hana-tst-06:/mnt # umount /mnt/tmp

* CtE TAE A|AHBIS A2 '/hana/shared' E&2 OIRESIN 2 S AEQ| '3R' U 'usr-sap' o1l CIHEZE

o=
[y =]

Of| %l
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sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:

/mnt # mount <storage-hostname>:/NF2 shared /mnt/tmp

/mnt # cd /mnt/tmp

/mnt/tmp
/mnt/tmp
/mnt/tmp
/mnt/tmp
/mnt/tmp

#
#
#
#

#

mkdir
mkdir
mkdir

mkdir

shared
usr-sap-hostl
usr-sap-host?2

usr-sap-host3

@el oo
/mnt # umount /mnt/tmp

0] of|of| A= SID = NF29! SAP HANA Hi|O|E{H|O|AE E0f FL|C}.

CI2 HE o= 2+1 LS SAE HANA A|AEI0f| CHat ZdQlL|C}

o M M ZAX =

|>

sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:
sapcc-hana-tst-06:

sapcc-hana-tst-06:

14
H H= FH H H= FH H = H

E:

mkdir
mkdir
mkdir
mkdir
mkdir
mkdir
chmod
chmod
chmod
chmod

/hana/data/NF2/mnt00001
/hana/data/NF2/mnt00002
/hana/log/NF2/mnt00001
/hana/log/NF2/mnt00002
/hana/shared
/usr/sap/NF2

777 /hana/log/NF2

777 /hana/data/NF2

777 /hana/shared

777 /usr/sap/NF2

oot 0l2E X|H ClHMERE MdSHH OIS &Y & StLHE s> L(C}
© T SAE A|ABIQ AR OIRE X[ S M4sti H|0|E{H|0|A SAEQ| CHot Hots MESLICt
sapcc-hana-tst-06:/ # mkdir -p /hana/data/NF2/mnt00001
sapcc-hana-tst-06:/ # mkdir -p /hana/log/NF2/mnt00001
sapcc-hana-tst-06:/ # mkdir -p /hana/shared
sapcc-hana-tst-06:/ # mkdir -p /usr/sap/NF2
sapcc-hana-tst-06:/ # chmod -R 777 /hana/log/NEF?2
sapcc-hana-tst-06:/ # chmod -R 777 /hana/data/NF2
sapcc-hana-tst-06:/ # chmod -R 777 /hana/shared
sapcc-hana-tst-06:/ # chmod -R 777 /usr/sap/NF2
* OtE AE A|AHIS ZR OIRE X|FE ddstn 2= &YX} 8L o7 = AE0| oot Hets
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sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:
sapcc-hana-tst-07:

* 7| S AE:

sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:
sapcc-hana-tst-08:

# mkdir -p /hana/data/NF2/mnt00001
# mkdir -p /hana/data/NF2/mnt00002
# mkdir -p /hana/log/NF2/mnt00001
# mkdir -p /hana/log/NF2/mnt00002
# mkdir -p /hana/shared

# mkdir -p /usr/sap/NF2

# chmod -R 777 /hana/log/NF2

# chmod -R 777 /hana/data/NF2

# chmod -R 777 /hana/shared

# chmod -R 777 /usr/sap/NF2

# mkdir -p /hana/data/NF2/mnt00001
# mkdir -p /hana/data/NF2/mnt00002
# mkdir -p /hana/log/NF2/mnt00001
# mkdir -p /hana/log/NF2/mnt00002
# mkdir -p /hana/shared

# mkdir -p /usr/sap/NF2

# chmod -R 777 /hana/log/NF2

# chmod -R 777 /hana/data/NF2

# chmod -R 777 /hana/shared

# chmod -R 777 /usr/sap/NF2

NFS 7T 5! ONTAP 22| =E 2 L}E OI2E 40| ArE LI} O Tt A|A-O0| S AE0| 02 EE|0{0F L L.

* ''HANA/data/SID/mnt0000 *'

* ''HANA/log/SID/mnt0000 *'

 'lhana/shared

* 'lusr/sap/sid'

LS HOll= ©HE 2 AE QI LS

Lot ASLICE.

Th A AE
/HANA/data/SID/mnt0000 *
/HANA/log/SID/mnt0000 *
HANA/S &

lusr/sap/sid
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CHS HOl= CHYet NFS 7 5! ONTAP 22|X9| OI2E SMO| LIt YELICH 35 o7 H4-= NFS 2 ONTAP
HF of 22t CL

@ SAP LaMag AHE3t2{H /usr/sap/sid CIHE 2|7} 2Z0|0{0f &L|C}. [2tA SAP LaMag AE3tH=
A2 /usr/sap/sid0l| CHSE NFS S &2 OF2ESH| OFYA| L.

NFSv32| 22 LT EQ0{L} MH ol &d Al NFS &3 Fe| 2 S YX[5I2{H NFS EZS SHH|sHoF ehLCt.

ONTAP 98 AL8121 NFS X4 37|18 A/t IMBIX| 748 4 UBLICH S6], AE2|X| AIAH0| 40GbE Ei T
HIE HZS AFZHO] 04 M2 33 RO B X 37|12 IMBE AHBH0F BLICH

ZE o7y H2QIL|Ct NFSv3 NFSv4 ONTAP 95 A%t  ONTAP 82 At8%L
NFS & 37|QLICH NFS ©& A7|L|ct

rw, bg, hard, timeo = nfsvers = 3, nolock, nfsvers = 4.1, &2 rsize = 1048576, rsize=65536,

600, nocatime, wsize = 262144, wsize=65536,

NFSv32 AF25t0] 217| 452 24 A|7|2{H SUSE Linux Enterprise Server 12 SP4 0|4+ 8l
@ RedHat Enterprise Linux(RHEL) 8.3 O|&0f| A AL8E = /= "nconnect=n" O}2E SME AL835t=
20| ESLILCL

MS EHAEEZ E3 O A2 L £ QJ&LICt nconnect=4 £3| H|0|E] 50| CHsl L= 17|
7= 3t E2 ME o2 I =20] 2 & JASLIC nconnect=2. 3%
() =282 nconnect 842 ALBSHE 20| BALICH NFS Aol 3 HI) DI E(P )= ALS F0l
NMel k2 MolgtL|ct SUSHIP A0 =Jt2 02 ESi T nconnectOf| CHE 22 AFESIH 2T O]
e HAL|X| & L|C}.

HALC - O (=]

@ ONTAP 9.8 % SUSE SLES15SP2 = RedHat RHEL 8.4 O|AFSE{ NFSv4.12 nconnect M8
X|2ghL|Ct,

nconnect?} NFSv4.x2t 8l AL &= 22 NFSv4.x MM &% &2 CHg w#&lof w2t =3 sljof
BLICH MM 2229 22 <nconnect value> x 64JL|CH SAEO|A HEEO| 2=

@ echo options nfs max session slots=<calculated value> >
/etc/modprobe.d/nfsclient.conf 2 SEELICL MH & gt ZHE|0{0F 5HH off AHE
CHE M8 &2 5 HHoH0F 2LICH 'NFSv40] CHeE NFS 14"

AMAE 2 S0l Vetc/fstab' 74 TR S AFESH0] THE A AR S OH2EoSIE{H CHZ BHAIE +ASHIAIL.

CH2 Ollol M= NFSv3 A& A| SID=NF2, 217(2] 22 1MB NFS M &, M7|9] AL 256K tHY S AE SAP HANA
CIO[E{H|O| A S 20 FLIC.

1. ZHest It A|ARIS Yetc/fstab' 714 THUOfl Z=7FefL|C.
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sapcc-hana-tst-06:/ # cat /etc/fstab
<storage-vif-data0l>:/NF2 data mnt00001 /hana/data/NF2/mnt00001 nfs
rw,nfsvers=3, hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg, noa
time,nolock 0 O

<storage-vif-1log01>:/NF2 log mnt00001 /hana/log/NF2/mnt00001 nfs
rw,nfsvers=3, hard, timeo=600, nconnect=2, rsize=1048576,wsize=262144,bg, noa
time,nolock 0 O

<storage-vif-data0l>:/NF2 shared/usr-sap /usr/sap/NF2 nfs

rw,nfsvers=3, hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg, noa
time,nolock 0 O

<storage-vif-data0l>:/NF2 shared/shared /hana/shared nfs

rw,nfsvers=3, hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg, noa
time,nolock 0 O

2. DESAEN MY A|ARIZ OFRESHH 'mount —a’'E& A& BIL|CE.

CtS ool A= Cilo]E] & 20 I A| A0 NFSv4.1S AFESET "/HANA/SR" X "/usr/SAP/NF2" T A| Ao
CHoll NFSv32 AL2SH= SID=NF292! CHE SAE SAP HANA C|O|E{H|0|AE H0{ FLICt 7|2 2L 1MB NFS
ME, MT19 AR 256K7} AFEEILICH

1.
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DE DAE9 'fetc/fstab’ 74 MU0 R0t It A|ABRS =1L

£ Z2I8ML|C} /usr/sap/NF2 THY A|AEIS C|O|E{H|0] A SAEDICE CHEL|CE LIS Ofl= 2
HO{FL|Ct /NF2_ shared/usr-sap-hostl.

©

sapcc-hana-tst-06:/ # cat /etc/fstab
<storage-vif-data0l>:/NF2 data mnt00001 /hana/data/NF2/mnt00001 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg,n
ocatime,lock 0 O

<storage-vif-data02>:/NF2 data mnt00002 /hana/data/NF2/mnt00002 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg,n
ocatime,lock 0 O

<storage-vif-1log01>:/NF2 log mnt00001 /hana/log/NF2/mnt00001 nfs
rw,nfsvers=4.1,hard, timeo=600, nconnect=2, rsize=1048576,wsize=262144,bg,n
ocatime,lock 0 O

<storage-vif-1log02>:/NF2 log mnt00002 /hana/log/NF2/mnt00002 nfs
rw,nfsvers=4.1,hard, timeo=600,nconnect=2,rsize=1048576,wsize=262144,bg,n
ocatime,lock 0 O

<storage-vif-data02>:/NF2 shared/usr-sap-hostl /usr/sap/NF2 nfs
rw,nfsvers=3,hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg, noa
time,nolock 0 O

<storage-vif-data02>:/NF2 shared/shared /hana/shared nfs

rw,nfsvers=3, hard, timeo=600, nconnect=4, rsize=1048576,wsize=262144,bg, noa

time,nolock 0 O



2. DE SAEN I A|AHIS OFRESHHH 'mount —a'S Al&igtL|C}.

NFSv4E 2Tt SAP HANA AX| ZH|

NFS HZX 4 0| &2 32 AFEX} Q150 HRetL|Ct LDAP(Lightweight Directory Access
Protocol) A{H2t 22 S AL8Xt #2| =4 = 2 AEXHAFE AH86I0| 0| 215 S
Y 2~ JASLICE O MMM = 2 AKX AR E #45H= Yol chs dHefL|Ct.

22| AMEXF “<sidradm, “<sid>crypt SAP HANA ALEQ MHX|E A|ZSH7| M| sap
HANA SAE 5l AEZ|X| HEEZN % ‘sapsys’ AES £S2=E MMo{of iL|Ct.

SAP HANA ZAE

ZIHSHK| b= AR SAP HANA SAE( 'sapsys' 152 MAMs{of giL|Ct AER|X| HEER{Q 7|Z= OF D2t
ZE=OHX| b= 1Rt 15 IDE MEisl{of BtLCt.

SAP HANA SAEO|M AF X} <sid>adm Y <sid>crypt O MMEILICH AEE|X| ZHEZ2{9| 7|& A X} D2}
ZESIX| o {3t IDE MEHSHOF BhL|Ct.

L

rr
[

CIES SAE SAP HANA A|AEIO| AR BE SAP HANA SAEO|A AFRX S O8 D7} SYUsHof ghLCH O gl
A2AH= eSS Bh= BI01S /etc/passwd 24 A|AHIOA CIE 2= SAP HANA SAEZ ZALSH0] CHE SAP
HANA SAEO0| /etc/group A ELIC

NFSv4 =912 T E Linux MH("/etc/idmapd.conf") & SVMOIA St Zto = MXslof shL|Ct.
(D Linux @A E0f| CH3t IHY 'Yetc/idmapd.conf A =21 O§7H ¥4~ "Domain=<domain-name>"&
AL

NFS IDMAPD MH|AE gdststn A|ZFefL|Ct,

systemctl enable nfs-idmapd.service
systemctl start nfs-idmapd.service

(D) 4 Linux H2oll= 0 B2t M| etLIC 3 HIAIXIE SAIME o

AE2[X| HEER
AFEXHID 8 OF ID= SAP HANA 2 AEQF AER[X| AEZE2{0A SLoH0f gLt AE2[X] SHAEUAM TS

P S YOI D F 1 ALEAIE Y-

vserver services unix-group create -vserver <vserver> -name <group name>
-id <group id>

vserver services unix-user create -vserver <vserver> -user <user name> -id
<user-id> -primary-gid <group id>

TS SVME| UNIX AHEXF REC| OF IDE 022 AX™YL|CL

169



vserver services unix-user modify -vserver <vserver> -user root -primary
-gid O
SAP HANAE /0 AR 1M

ZE5I 0 AEE[= Thd 3 AEE|X] A|AEof

—

NetApp2 O| X2l 7HK|E Hold7| 2I8 s HIAEES HAMELIC CHS HOll= d5 HAEWM |3 £[H9
20| Liet JA&LICE.

Of7H = ot

max_parallel_io_requests 128

Async_read_submit®L|C} HE

Async_write_submit_active2{L|C} HE

Async_write_submit_blocks2IL|Ct [=E=

SAP HANA 1.0 {7 Z[CH SPS122| AL, SAP &1 Atatof| M= CHZ2 SAP HANA H|O|E{H|0|A M X| F0f| O|2{st
OfoH HEE MEE £ AESLICH"2267798: hdbparam2 AFE5H0 M X|st= S SAP HANA Ci[O|E{H|0] A A",

I = "hdbparam" Z2{| Y3 E AH23t0{ SAP HANA G|O|E{H|O| A HX| = D7 HE-E Y £ JAGLIC

nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00> hdbparam —--paramset
fileio.max parallel io requests=128
nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00> hdbparam --paramset
fileio.async write submit active=on
nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00> hdbparam --paramset
fileio.async read submit=on
nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/HDB00> hdbparam --paramset
fileio.async write submit blocks=all

SAP HANA 2.05%E{= hdbparamO| & O|A AFZE|X| @11 Of7H BH4~7} global. |n| o=z FAH
SQL BE E= SAP HANA StudioS AHEste] 48E # UASLICL XMISt LHE2 SAP E E &
'9399079 - HANA 20| A hdbparam K|7{". CFS EIA E0f A9t 20| global.ini LACIA Th7 s A
olAL|C}.

;H
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nf2adm@stlrx300s8-6: /usr/sap/NF2/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 SPS5E At23t7| I 20]| 'etParameter.py' AR EES AL25t0] SHIE 07 H4E MHE £
Ql&L|Ct
M H .

nf2adm@sapcc-hana-tst-06:/usr/sap/NF2/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 HIO|E{ 28 37|

71280 Z SAP HANAE SAP HANA AH|AE StLEQ| CJ|O|Ef 2 &0 At L oHY
AAEIO X|CH It 37| Mgt 2 sl £|CH H|0|E 28 3A7|E N|etst= Z210] E&LICY.

X522 AFEsHHH XI5 4] 49| global.ini” Ol A CHZ OH7HHS A EL|CE.

datavolume striping = true
datavolume striping size gb = 8000

O 5t 8, 000GB Hictoll =Eet = M HI0|E| 2&0| W ELICL "SAP H2 240005 2 15" XM|EH LIE2 Of

Ltet A& LICE.

SAP HANA AT E 9|0 Ax|

C22 SAP HANAE AL EL|0| X|E fIot 2FAF LI
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CHE SAE AJABIO| X[t

CHES

SAE AAO| SAP HANAS AX[512{B TS EIAIS 28eHIAIL.

1. SAP BX| =7 & AH23I0 hdbelm &YX TAE F SHLIOIM CHE B S HASI HXIE AZELICH S
A
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AE310 addhosts F HM &YX (sapcc-hana-tst-03) & I:H7| S AEE (‘sapcc-hana-tst-04
x4t Ct
T [=] .

apcc-hana-tst-02:/mnt/sapcc-share/software/SAP/HANA2SPST7-

73/DATA UNITS/HDB LCM LINUX X86 64 #

./hdblcm --action=install --addhosts=sapcc-hana-tst-03:role=worker, sapcc
-hana-tst-04:role=standby

SAP HANA Lifecycle Management - SAP HANA Database 2.00.073.00.1695288802

R b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b b b b b b b b b b b b b b b b b b b b 4

Scanning software locations...
Detected components:

SAP HANA AFL (incl.PAL,BFL,OFL) (2.00.073.0000.1695321500) in
/mnt/sapcc-share/software/SAP/HANA2SPS7 -
73/DATA UNITS/HDB AFL LINUX X86 64/packages

SAP HANA Database (2.00.073.00.1695288802) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
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/HANA2SPST7-
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/HANA2SPS7-



73/DATA_UNITS/XSA_CONTENT_lO/XSACALMPIUIlS_O.zip

XSAC FILEPROCESSOR 1.0 (1.000.102) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
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/XSACPORTALSERVO7 0.zip

The SAP Web IDE for HANA 2.0 (4.007.0) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
73/DATA UNITS/XSAC SAP WEB IDE 20/XSACSAPWEBIDE(O7 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 FESVY9 XSA 1 - SAPUI5 1.108 (1.108.5) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
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/HANA2SPST7 -
73/DATA UNITS/XSA CONTENT 10/XSACUI5SBO0 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 | lss | Install SAP HANA Local Secure Store version
2.11.0

5 | studio | Install SAP HANA Studio version
2.3.75.000000

S | xs | Install SAP HANA XS Advanced Runtime version
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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

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

2. AKX =77t 2E HYA U O] ZAE0| MESH DE 74 @45 MXE=X] el
=7t GOl =& THE|M 37t

SAP HANA 2.0 SPS45E{ SAP HANA H|H E G|O|E{H|0| A 2| H|0|E S &01| CHsH S 74
O|Me 252 MY £ U= F7HHIO|E 28 TIE|MS A HE £~ JASLICH T E%QI 3

o= T M

A 45 HES a6t 2HEY s °'*LIEf

SAP HANA Tt SAE gl Er SAE AMAHO|M HIO|E 2&0]| = o|42 JH 2EES M8 =+
@ oIAL|Ct AR|EX] E1|0IE1 & ME|MES F7I2 7K = UX|EH 2= A 612{H SAP HANA
CilO[E{H|O| A S CHA| AI’%HOF o JAELC
7t G0l 28 TE|M 243
1. 27} H|o|E 28 ME|ME E43}5l2{™ SYSTEMDB #+A& 0 A SAP HANA Studio &£+ Cockpit2 AFHESHK
global.ini’ I—H01| Cts =8 FIteLCh

[customizable functionalities]
persistence datavolume partition multipath = true

(D) globalin’ THU0) +SO2 Tif0lE(S Z7fok2{B HOIE{HOIAS ChAl AIZfeHof BiLICE,

Ll SAE SAP HANA A|AEI CHEt 25 1N
02{ OIE|MO| Qe ThY SAE SAP HANA A|AEIS| 25 2|0[0tR2 StLtS| H|O|E| 28 DHE[MO| Qe A|AEQ|

2f|ojopap ZX[2, CHE aggregateoil 2I=FNLE E1|0|E1 OE XEE 7t Hlole =2&0| ASLICE LS
HO|ME F 712 E1I0|E'| = IHE[M0| = SAP HANA tH S AE A|ARIS J1d O § 20 FLICL

ZEEZ A2 Oi2|H0|E HEEZ AQ 0lI2|AH0|E ZIEEEZ B2 Of12|AH0|E HEEZZ] boflA
2

1 1 OHOZ2|A|O|E 2
HIOlE 2E: 29 =8: SID_shared HOlE 28: 20 28
SID_DATA_mnt00001 SID_data2_mnt00001 SID_LOG_mnt00001
Ct2 HolM= Cl|0|E| 28 OIE|MO| 27HQ! THY SAE A|AHIQ| ORE X|™ M9l 0|2 20 FL|Ct.
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st A=z ClMEz HANA SAEQ| OIRE X|H

SID_DATA_mnt00001 - /HANA/data/SID/mnt00001
SID_data2_mnt00001 - /HANA/data2/SID/mnt00001
SID_LOG_mnt00001 - /HANA/log/SID/mnt00001
SID s%E usr-SAP 28 Jusr/sap/sid/hana/shared

ONTAP System Manager &= ONTAP 22{AH HHSE QIEH|0|AE AFESI0] M C|O|E| S &2 MMdt
Ul Am|o[Ao OFR2EGLICE

Cts S AE SAP HANA A|AHIS 25t 28 1M

O] T}E|MO| Y= C}E SAE SAP HANA A|AHRIS| Z& 20|02 2 StLte| HIO|E 2& IIE|MO| U= A|AHIQ|
g|ojof2ut ZX| 2, CHE aggregate®fl 21 2&1t CHE 0| 2 ECE NZEE 371 0| 2&0| U&LICt O
HOME £ 7HQl HIo|E 28 THE|MO0| Q= SAP HANACHS SAE A|AHIO 1M of| & H0| FLICL.

=X ZHEZEZ A9 ZHEZEZ{ A9 ZHEEZE2| BY| ZHEEZ2{ B9
O 22| A|0|E 1 O 22|AI0|E 2 O 22| A|0|E 1 OH2Z2|AHI0|E 2
LE 19/ Ho]H A HolE =&: - 23 EE: HOolH 2 =&:
2128 SID_DATA_mnt0000 SID_LOG_mnt00001 SID data2 _mnt0000
1 1
LE29HOHY 23 EE: HlolE 2 E8: ClolH EE: -
21 =5 SID_LOG_mnt00002 SID_data2 mnt0000 SID _DATA_ mnt0000
2 2
LE39hoHY - ool 2&: Clole 2 2&: 2328
2 =5 SID_DATA_mnt0000 SID data2 mnt0000 SID_LOG_mnt00003
3 3
LE 49/ HO|E Y HO|E 2 EE: 2O EE: - HIO|E Z2&:
21 =5 SID_data2_mnt0000 SID_LOG_mnt00004 SID_DATA_mnt0000
4 4
DESAEN st IREE: - — -
7 =EYLICt SID shared

CtE HOX= CIOIE 2& ME|M0| 27421 tHd S AE A|ARIS| ORE X|H 42| o E 20 FLCt.

st Az E=E] SAP HANA SAEQ| S

ORE X|H™
SID_DATA_mnt00001 - /HANA/data/SID/mnt0000 ZE SAE|

1 O EE|AELIC
SID_data2_mnt00001 - /HANA/data2/SID/mnt000 ZE SAE|

01 O E | AELICH
SID_LOG_mnt00001 -~ /HANA/Iog/SID/mnt00001 ZE SAE0|

Ot E=|AELIC

SID_DATA_mnt00002 - /HANA/data/SID/mnt0000 ZE SAE0|

2 Ot EE|AELIC
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et B2

SID_data2_mnt00002

SID_LOG_mnt00002

SID_DATA_mnt00003

SID_data2_mnt00003

SID_LOG_mnt00003

SID_DATA_mnt00004

SID_data2_mnt00004

SID_LOG_mnt00004

SID 2RE
SID_ 28E
SID 2RE
SID 28=
SID 2RE
SID_ 328 E

ONTAP System Manager == ONTAP 22{AE &
LY Amo]Ao O EGLICE

SAE 7Y
Aol & &S
i 285 OR2EoHofF gLct.

ClaEa)

usr-SAP-host1

usr-SAP-host2

usr-SAP-host3

usr-SAP-host4

usr-SAP-host5

e &Y of|E e AE AF "M =7t H|0IH
0

32 0j2E X

SAP HANA S AEQ)

OHRE XX

/HANA/data2/SID/mnt000
02

/HANA/Iog/SID/mnt00002

/HANA/data/SID/mnt0000
3

/HANA/data2/SID/mnt000
03

/HANA/Iog/SID/mnt00003

/HANA/data/SID/mnt0000
4

/HANA/data2/SID/mnt000
04

/HANA/log/SID/mnt00004

IHANA/ER/SID

lusr/sap/sid

lusr/sap/sid

lusr/sap/sid

lusr/sap/sid

/usr/sap/sid

&5t H|O[E{H|0] A S AE0 ChSt

et

Ha

HESAEQ
Ot2EEASLICE

HESAEQ
O2EEASLICE

DESAEQ
OFREE|AHELICH

DESAEQ
O ER|}SLICH

BESAE(
Ot EE|AELIC

DESAE(Q
O2EE|ASLIC

DESAEQ
OFREE| AR ELICH

DESAEQ
O ER|}SLICH

DESAEQ
O2EE|ASLICE

SAE 10]
OIREE|ARELICH

SAE 20f
O ER[}SLICH

SAE 30
OIREE|AYELICH

SAE 40|
O ER/}SLICH

SAE 50
O ER}SLICH
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&0 oigt 7} 02 E X[H 8 fstab =S 4-J5H{0F 5t

sapcc-hana-tst-06:/ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-06:/ # chmod -R 777 /hana/data2/SID
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sapcc-hana-tst-06:~ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-06:~ # mkdir -p /hana/data2/SID/mnt00002
sapcc-hana-tst-06:~ # chmod -R 777 /hana/data2/SID

* HX AKX S AE

sapcc-hana-tst-07:~ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-07:~ # mkdir -p /hana/data2/SID/mnt00002
sapcc-hana-tst-07:~ # chmod -R 777 /hana/data2/SID

" {7 S AE:

sapcc-hana-tst-07:~ # mkdir -p /hana/data2/SID/mnt00001
mkdir -p /hana/data2/SID/mnt00002
sapcc-hana-tst-07:~ # chmod -R 777 /hana/data2/SID

=

sapcc-hana-tst-07:~

E 9| 'fetc/fstab’ 7 MO =7} T A|ARS FIHRILICE NFSv4.18 AE3t= B S AE A|ARI|

<storage-vif-data02>:/SID data2 mnt0000l1 /hana/data2/SID/mnt00001 nfs
rw,vers=4,

minorversion=1,hard, timeo=600,rsize=1048576,wsize=262144,bg,noatime, lock

00
2t 250 M2 CHE TOP MM ALBSIES 24 Hlojef 28] A2t o CIE AEa|X) T4t
(D) clefmol2g AlgetLIch 29 MHOIM nconnect IR E S42 ALBE 4 U 22 ABY 4k
olAL|C}
PN =]

3. O} A AEIS OFRESIEH 'mount —a' HH S ASHEHL|C}

FIL 0 =& THE|M =7t
B E C|O|E{H[0] 2-0f| 3l 2 SQL =8 250 B E H|O|E{H|0[ A0 =7} HIO|E & LtE|MHS F=7tetL|Ct.
=7t 2B et B2 ALE:

ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/data2/SID/';
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SAP HANAS| 82 2 7AFH0| Chgt REMISH MBS of Liet YALICH'SAP Note 1900823" #A.

0{2 SAP HANA A|AEIS AL23H= MA| SAP SHZ 2| 22 AL0| X2 NetApp2| SAP HANA AE2|X|
@ AtO|E =& AE5to] ZH-sH{of ghL|Ct XAt F 22| *EEIII ctd 2 flet AEE|X| ALO|E
T2 MAE AE5H2H NetApp = NetApp IHEL] MYE SHHXIOAH 225t AIL.

SHAE =7 74
SAP= SAP HANA 1.0 SPS108H 1/0 S22 ZH™st AMEE|= THY 5 AEZ|X| A|AHIN| SHA| HIO|EHH|0|A S
A X3tst= 07 HE TAMSLICEH SAP HAE S2 AR50 AEZ|X| M52 HAES uf o|2{$t 07 HE-E

SAPS| M5 HIAE E(fsperf)oll CHSH A = A& SH{OF EHL|Ct.

NetAppO| 85 HIAES +Asto £|Ho| ZtS YAYSLIC Ch2 Eoll= SAP HIAE =719| 31 It L{of| A
HF0HO0F ot O HaTF LIE RO ASLICE

OH7H tH == ot

max_parallel_io_requests 128
Async_read_submit@IL|C} HE
Async_write_submit_active®!L|Ct HE
Async_write_submit_blocks®!L|C} e

SAP HIAE & M0 CHSE XtASH LI 2 S BXSHYA|R "SAP - E 1943937" HWCCT(SAP HANA 1.0) % 9
A2 "SAP M| 2493172" HCMT/HCOT&(SAP HANA 2.0).

Lt OIFl= HCMT/HCOT & Al=lofl CH3l M-S 2F5= S BoEL

"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",
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"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"
by
{
"Comment": "Log Volume: Maximum number of parallel I/0O requests

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"
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"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
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LU O = SAPOIA Holst 2 A|AHEI KPI2| 20% ~ 50% HLIMAM X2 M5 g = A0|FE = JUSLICL 72
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o
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IE CHE AR Al2ll= M7|7t B2 I3 22| M| H[otst= 0|0, £3] o[2{st 2Tt X[H A|Ztof| TIZst
MI| IZ2E0f Y2 O|K|X| RS St= AJLICE O[22t SHOM = 7HE AEZ|X| LEME| [T XH2|HS
XEE 2o = Hetstr| /8 |37 ME|Zk 4ot QoS I8 BMS *S M(Storage Virtual Machine) LH2| 2t LUNO|
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gos policy-group create -policy-group <policy-name> -vserver <vserver
name> -max-throughput 1000MB/s -is-shared false

SVM L{2| Zf LUNOf| M EEIL|Ct Of2= SVM LS| = 7|Z LUNO| M 058 HMEdh= o LIt

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

name>
O 22 2= SVMOI| CH3H ~&sHOof erL|Ct 2f SVMS| QoS Z& & 0|52 Ha2tof eL|Ch M LUNS| 32 EMS
Y BT 4 st
lun create -vserver <vserver name> -path /vol/<volume name>/<lun name>
-size <size> -ostype <e.g. linux> -gos-policy-group <policy-name>
ZO{Z! LUNO| CHH X[ M2[ZF2 =2 1000MB/sE AFE3t= 20| ZELICE ofZ2|A[0| 40 O B2 X2|2Ho| 2ast

B2 LUN 2ECI0|H 2 ALE¢ 021 LUNS ALE5H0] ERot tHHZS RSOk BiLICE 0] 7H0] =0 M= Linux LVM
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hana-fas-fc-host-setup.html
hana-fas-fc-host-setup.html
hana-fas-fc-host-setup.html
hana-fas-fc-host-setup.html
hana-fas-fc-host-setup.html

HA pair HA pair

(=] =]

2 x6Gb/s 2 x 6Gb/s 2x12Gb/s 2 x12Gb/s
DS2246 /w HDDs

DS224C /w HDDs

Total: 24Gb/s per SAS stack

Total: 48Gb/s per SAS stack

SSDE AI2E B2, LS J2lar 20| StLto| SAS AEHM| X|CH StLte| ClA T HTE HABI SAP HANA SAE|
st M52 Hae £ UELICH 2 2 L{o| C|AT = HA WO = HEEZ{0f| 2 SotA| 24AtE[0{0F L T},
DS224C C|AT €T E AE51H 45 HZE SAS 0|2 AHEE & UX|TH H4E= OFLICE

Storage controller HA pair Storage controller HA pair
2 x 6Gb/s 2 x 6Gb/s 2x12Gb/s 2 x 12Gb/s
DS2246 DS224C
Total: 24Gb/s per SAS stack Total: 48Gb/s per SAS stack

NVMe C|A3 A

2 NS224 NVMe C|A3 o= rhg O 0 20| AEE2{Y 2712 100GbE ZEE Eoff HZELICH 2 &l LYo
ClATE HA MO = HEZER{0f| ZS5tA £AE[0{0F BHL|C}.

195



Storage controller HA pair
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Oia2[AHO|E 74

UHHMOZ MEE[= C|AT "I EE= C|A3 J|5(SSD E= HDD)Of| 2tA[10]
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HDDE E&st O JZ2|AH0|E 71 M
ChE2 320 M= 8712] SAP HANA S AE| Ciet 182 HO| ELICH 2 AEE|X| AEE2{0]| 47H2] SAP HANA

SAET HAZEN JASLICEH ZF AE2|X| ZIEES{0 SHLIY, &= JHe| 7HE O 22[AH|0|EZt S LT 2t
OH22|A|0|E= 4 x 10 = 407H2| H|O|H{ C|A3(HDD)Z T8 ELICt.
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HANA
hosts

Controller A Controller B

Storage
HA-pair

| TR

HANA Aggregate with 44 disks HANA Aggregate with 44 Disks
- 40 x Data Disks - 40 x Data Disks
- 4 x Parity Disks - 4 x Parity Disks

Root Aggregate with 3 Disks Root Aggregate with 3 Disks

1 Spare Disk 1 Spare Disk
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= M NetApp ONTAP System Manager | a400-sapcc (Q Search actions, objects, and pages ) ® & 06
Dashboard
Insights IPspaces Broadcast domains Learn more [}
Storage v
Network ~
Cluster Broadcast domains Cluster 9000 MTU  IPspace: Cluster
Overview
Cluster a400-sapcc-01 e3a e3b
Ethernet ports a400-sapcc-02 e3a e3b
— Default Storage VMs
BlueXPDR_SVM1 ,C30-HANA , TCP-NVME abhi-a400 , Default 1500MTU  IPspace: Default
) a400-sapcc-01 e0M
Events & jobs v hana-A400 infra-svm svm-dietmare-misc test_rdma
a400-sapcc-02 e0M
Broadcast domains
Protection i Default ,NFS ,NFS2 rdma ,vlan-data vlan-log NFS 9000 MTU  IPspace: Default
a400-sapcc-01 ala
Hosts v a400-sapcc-02 ala
Cliister - NFs2 9000 MTU  IPspace: Default
Network interfaces Subnets 1% d
Name | status | StoragevMm | IPspace | Address | currentnode | Currentport | Portset | Protocols 4 | Throughput (\
Q | | @ hana-ado0 | Q | a | a | a | a |a k | Q
lif_hana_345 © hana-A400 20:0b:d0:39:ea2¢:9:41 400-sapcc-01 1a FC 0
lif_hana_965 © hana-A400 20:0c:d0:39:ea:2:/9:41 400-sapcc-01 1b FC 0
lif_hana_205 [©) hana-A400 20:0d:d0:39:ea:2e:/9:41 a400-sapcc-01 1c FC 0
lif_hana 314 ©) hana-A400 20:0e:d0:39:ea:2¢:/9:41 a400-sapcc-01 1d FC 0
lif_hana_908 © hana-A400 20:07:d0:39:ea:2¢:/9:41 a400-sapcc-02 1a FC 0
lif_hana 726 © hana-A400 20:10:d0:39:ea:2e:9:41 a400-sapcc-02 1b FC 0
lif_hana_521 © hana-A400 20:11:d0:39:ea:2e:f9:41 a400-sapcc-02 1c FC 0
lif_hana_946 ®© hana-A400 20:12:d0:39:ear2e:f9:41 a400-sapcc-02 1d FC 0

ONTAP 9 System ManagerE AF83%t0f SYME MMe mf ot E22|X FCP ZEE 2 F MEY £~ ol E2|H
TES SILIS| LIF7t XtS o2 MM EL|CE.

CH2 J20fl A= ONTAP System ManagerE AHE5I0{ SVM U LIFE M4st= 22 H0o| FLICT
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Dashboard

Insights

Storage
Overview
Volumes
LUNs
NVMe namespaces
Cansistency groups
Shares
Qtrees
Quotas
Storage VMs

Tiers

Network

Events & jobs

Protection

Hosts

Cluster

O[L|Alofl0lH O&

M NetApp ONTAP System Manager | a400-sapcc

Add storage VM

Storage VM name

( () Seareh actions, objects, and pages ) 0 P o

hana

Access protocol

SMB/CIFS, NF5S i5CSI @ FC NVMe

Enable FC

Configure FC ports @

Nodes 1a b 1c id

2400-sapcc-01 n E
a400-sapcc-02 !

Storage VM administration

D Enable maximum capacity limit
The maximum capacity that 2l valumes in this storage VM can allocate. Learn More [

Manage administrator account

User name

Add a network interface for storage VM management.

Node

| 3400-sapce-01 ~ ‘

IP address Subret mask

| 10.10.10.10 ‘ | 255.255.255.0

E Cance!

igroup2 2 At EE= LUNO]| CHEE A AT Qo M O F0] Chel o
WWPN(Worldwide Port Name)0| Z 8tL|C}.

'sanlun’ 22 AF25H0] Zf SAP HANA SAEQ| WWPNE ¥ oe{H LIS HHS
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stlrx300s8-6:~ # sanlun fcp show adapter
/sbin/udevadm
/sbin/udevadm

MESEOD ccococoo WWPN:2100000elel63700
RMOSEL ccoocoo WWPN:2100000elel63701

(D 0| sanlun =2 NetApp Host Utilities2| ZF0|H Zf SAP HANA @ A E0| AX|sof gL Ct XtA[st
[=BFN PN
= as

LS MMS RIXSHAAIQ "SAE AX

O[LIAIGIO]E] 2 &2 ONTAP S2{AE{2| CLIE AHE5H0] Mgt = AELICT.

lun igroup create -igroup <igroup name> -protocol fcp -ostype linux
-initiator <list of initiators> -vserver <SVM name>

MIMO|M = SAP HANA T S AE A|AHIO| ESHEI NetApp 2EZ|X| A|AHI 2HS

SAP HANA Tt S AE A|ABIS 23t £ 2 LUN +4

CHS J22 4749] T SAE SAP HANA A|AHIS| 28 718 B FELICE ZF SAP HANA AJARIO| H|0[E B
20 EE2 ME OE AEZ|X| HEER{0 2LHELICE 0| S0, 20| sID1_data mnt00001 HEE2] A0
THE|D EFE SID1 log mnt00001 HEEZ BO| AHELICE 2t 28 LHolM= THY LUNO| L EL|Ct

SAP HANA A|AEIO| T17}24(HA) 42| AE2|X| HAEE2{7} StLITE ALRE|= AR CIO|Ef 25 o
( ) 20222 =St AEZ|X| HEZF0| MEE &5 QAL|CH

=23 = =
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2t
2]

SAP HANA tHd S AE A[AHIO|

SID1 SID2 SID3

HANA
Compute
Nodes

Controller

Storage
HA-pair {

D2 _log_mnt0000

LUN; SID2_jog_mnt00001

D1 _data mnt0000

slD4_log mntGOO0 SID3_data_mnt0000

SID3_share SID1_share
LUN: SID3_share LUN: SID_share

SAP HANA Z AENICt HO|E| 2&, 271 28 % 'HANA/shared 0] Lot 2F0| G ELICH TS HOll= 4702
ZotEl 49| of|7f Liet AELICE.

D2 _data_mnt0000 siD1_log_mnt00001

D3 log mnt0000 D4 _data mntQ000

sID4 share

SID2 share

LUN: 5ID2_share

=25 HEEZ AQ HEEZ AQ| ZHEEZ B9 ZHEE2Z| BY
O 2Z2|A|0|E 1 OfIZ2|AIO|E 2 Of2Z2|A|0|E 1 OfIZ2|AIO|E 2
A AH SID19]| Clole =2&: 37 =E: - 23 =E:
ClolEf, 22 % 28 SID1_DATA_mnt000 SID1_shared SID1_LOG_mnt0000
28 01 1
A AESID29| - EI=E: HolH E&: 3R 2B
HolH, 23 8% 3R SID2_LOG_mnt0000 SID2_DATA_mnt000 SID2_shared
=25 1 01
A AE SID39| 3R =E: HlolH E&: 21 EE: -
oo, 23 % 38 SID3_SHARED SID3_DATA_mnt000 SID3_LOG_mnt0000
=25 01 1
A AE SID42| 23 =E: - 3R 2E: Hlole E&:
HiolE, 21 % 88 SID4_LOG_mnt0000 SID4_shared SID4_DATA_mnt000
== 1 01
CH2 HOol|l= T S AE AARIS OIRE X|F 4 of|7f Lot AEL|CH
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LUNS S=2IgL|Ct HANA SAEQ| O}IRE X|™ bl

SID1_DATA_mnt00001 /HANA/data/SID1/mnt00001 Jetc/fstab S2S AFRSI0]
OFREE|ASLIC

SID1_LOG_mnt00001 /HANA/log/SID1/mnt00001 letc/fstab S2E AR50
OFREE|ASLICH

SID1_shared IHANA/ZS/SID1 letc/fstab =S AHE S0

Ol EE|YALIC}

MHEE 1M0|M AFR X SID1adm 9| 7|12 E ClAE2| 7t H&HE Yusr/sap/sID1' CIAER|7t 2

@ ClAZ0| JELICH CIAZ 7|8t SHE AHE5H= Mol =7 BF0M= E': o A|ARIO] 5
AE2|X|0 YEZ Jusr/SAP/SIDT' C|ZE2|0f| CHSH 'sid1_shared' 22 LHo| 27} LUNS Iy
20| EELICL

Linux LVME2 A238}0{ SAP HANA Tt S AE A|AHI0| st 28 9 LUN M
Linux LVMZ AFESI 452 %F AFSE LUN 27| Mighs siZ2e

MEZ CHE O 2| A|0| E2f CHE ZIEE 2 0f| X Z3HOF LTt Efg
FL|Ct.

= AFLICHL LVM 28 182 MZ OHE LUN2
BOME =28 289 2712 LUNO| Tt o E 20

F

@ SAP HANAKPIE £F5t7| I8l 0121 LUNO| = LVME A8 & ER& SiX|at HFEL|C,.

=5 HEES A9 HEEC] A9 ZAEZc{ B ZHEEc] B
OH2E2|AH|0IE 1 Oi22|AH|0|E 2 Oi22|A|0|E 1 OH2E2|AH|0|E 2

LVM 7|E A|ARISl  O|O|E] 2&: SREE CIO|E 2 =&: 23 =&

Hiolg, 23 8 3% SID1_DATA _mnt000 SID1_shared Log2 SID1_data2_mnt000 SID1_LOG_mnt0000

=5 01 =5 01 1

SID1_log2_mnt0000
1

M=l LH0|M AF2 XL SID1adm 2| 7|2 = C|AE2|7f HZEHEl Yusr/sap/sID1' CIRMEE|7} 2
@ ClAZ0 A}FLICt C|A3 7|8t =X E AFEst= Mol =+ BFoM= EE o A|ARI0| B

A2 EE|X[0f| }EE usr/SAP/SID1' L= E2|0f| CHet 'sid1_shared' 2& W0l =7 LUNS é“oré

20| E&LILCE

28 84
Cts B0l LIEE =& S42 SAP HANAO| ALEE|= 2E SE0HIM =l 5! 2 E(0f0f LTt

EN| ONTAP 9

Atz AHAF SALES ALSHK| U2 M™ETHL|CH vol modify —vserver <vserver-name> -volume

<volname> -snapshot-policy none

AUHAFC|EZ| EAIZ Sl EL|Ct vol modify -vserver <vserver-name> -volume
<volname> -snapdir -access false
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LUN ‘44, 28 3 LUNS O|L|A[0f|0]E] 2 F0i| oiE

NetApp ONTAP System ManagerE A5 AEZ|X| 2E1F LUNS ‘4451 0|Z MH{ 9 igroup %! ONTAP
CLIOf| OHEe 5~ AELICE O] 7HO|=0fl M= CLI AHZ0]| CHaH *e*%:'?:.”—l':f.

>.

CLIE AH2510{ LUN, & 44 % LUNSZ igroupdi| 0HZ!

O MMU|ME LVMIF LVM 28 I8 $ 7He| LUNZ ALESt= SID FC57t = SAP HANA Bt S AE A|AHIQ|
CHSH ONTAP 90|AM HHES ALE6I 74 O|E 2 EL|Ct.

35 =
1. WRs 28

o

D& Wyt

vol create -volume FC5 data mnt00001 -aggregate aggrl 1 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log mnt00001 -aggregate aggrl 2 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 dataz mnt00001 -aggregate aggrl 2 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log2 mnt00001 -aggregate aggrl 1 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 shared -aggregate aggrl 1 -size 512g -state
online -policy default -snapshot-policy none -junction-path /FC5 shared

-—encrypt false -space-guarantee none
2. EE LUNS 4ot
lun create -path /vol/FC5 data mnt00001/FC5 data mnt00001 -size 1t

—ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -size 1t
—-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log mnt00001/FC5 log mnt00001 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -size 260g
—-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

3. FC59| sythe ZAE| £3t= 2= ZEO]| et AKXt I1ES MHELIC
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lun igroup create -igroup HANA-FC5 -protocol fcp -ostype linux
—initiator 10000090fadcc5fa,10000090fadcch5fb -vserver hana

4. 2= LUNS HddEl O|L|Alol|o]E] 2 F0of o gtL|Ct.

lun map -path /vol/FC5 data mnt00001/FC5 data mnt00001 -igroup HANA-
FC5
lun map -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 log mnt00001/FC5 log mnt00001 -igroup HANA-FC5
lun map -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -igroup HANA-FC5
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o SAE

O] MM0[AM= SAP HANA LIS 2 A E A[AHI0| EotEl NetApp 2E2|X| A2 HS
HAFRLICE

SAP HANA CIE S AE A|AHIZ

rot
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CtS J20ME 4+1 CFE SAE SAP HANA A|ARIS| £ 4 S H0| FLICH ZF SAP HANA SAEQ| H|0|H
=EAZD %EQ MZ OE 2E2|X| AEER 0 E4HE I-IEL 01|E £01, 289 ID_DATA_mnt000012 HEE2
A0 T HE1 2&9| ID_LOG_mnt000012 HEE2] BOl M ELICH 2 2& LHoll StLtel LUNO| & ElLCH.

''THANA/Shared' 282 2= HANA SAEN|A AN AL 4= QI0{0F SIEZ NFSE AF2610] LHELHEIL|C}
''THANA/S &' I AlﬁE.:."Oﬂ CHSH EN A5 KPI7L SIE2HE NetApp2 10Gb O|C{ull HEHE AtES 48 HESL|CH
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Node 1 Node 2

FCPaccess for
data and log

Node 3 Node 4
HANA
Compute

Nodes

Storage
Controller
HA-pair

sID_data mnt0000

SID_log mnt00002

D _data mnt00003

LUN: SID_data_mnt00003

SI0_log mnt00004

SID_data mnt0000

SID_share

2t SAP HANA S A E0f| CHdl| Cf|o|E E2&2 23 S&0| MM ELICt VHANA/Shared' 2852

NFS access for
/hanal/shared

SID_data_mnt00004
S0 log mntO00O1 SID_log mntO0003

SAP HANA A|AEIQ|

DE SAENM AFSELICH T2 O = 4+1 THE A E SAP HANA A|AHIS| ofjH| 84S Eof FL|CH

=5 HEED A9 HEEE A9 HEE2 B
Oi2Z2|AH0IE 1 OiZ|AH|IO|E 2 OH2Z2|AHOIE 1
LE19 o HIoIH =&: - 23 =&

EI2E

SID_DATA_mnt0000
1

SID_LOG_mnt00001

L= 29/ Ho]H 23258 - HolE 2E&:
2I1EE SID_LOG_mnt00002 SID_DATA_mnt0000
2
LE39HoHy - HIOlE 2E: -
2IEE SID_DATA_mnt0000
3
LE49 4ol - 23 E2E: -

2128 SID_LOG_mnt00004
DESAEN Bt S/ EE: - -
=07 =EYLIct SID_shared
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LUN E= S8 SAP HANA SAEQ| OIRE X|H e

LUN: SID_DATA_mnt00001 JHANA/data/SID/mnt00001 B3 FUEZ AFRSI0] ZHAISHL|CEH
LUN: SID_LOG_mnt00001 JHANA/Iog/SID/mnt00001 I HUEZ AF2S}0] ZHAFSILICH
LUN: SID_DATA_mnt00002 JHANA/data/SID/mnt00002 HI FUEZ AFR3I0] EHAISHL|CEH
LUN: SID_log_mnt00002 JHANA/Iog/SID/mnt00002 B3 HUES AFRS}0] ARSI
LUN: SID_DATA_mnt00003 /HANA/data/SID/mnt00003 HI HUES ALR8}0] KA O}
LUN: SID_log_mnt00003 /HANA/log/SID/mnt00003 Hat HUEZE AF26H0] RHAFSHL|C}
LUN: SID_DATA_mnt00004 JHANA/data/SID/mnt00004 H3 FUEZ AFRSI0] ZHAISHL|CEH
LUN: SID_log_mnt00004 JHANA/log/SID/mnt00004 I HUEZ AF2S}0] ZHAFSILICH
£&: SID_shared /HANA/ZS/SID NFS 3 /etc/fstab Z=S AtESH0]

DE SAE OIREELICH

MEE LM S AFSIH /usr/sap/SID AF2XL SIDadm?| 7|2 = CIAME2|7} MZEE| = ClZE2|7}
ZtHANA SAEQ| 2 C|AA0| QSLICt CIA T 7|Ht 2X|ZE AI2SH= Ao 27 AN

@ NetApp= Zt Cl|O|E{H[0]A SAEQ BE O A|AHIO| S AEZ|X|Y Y= Ot A|AEIS] EE0|
/usr/sap/SID 4702 6t¢| CIHEZ|E FI7IE HM6H= 20| ZELICE SID shared.

Linux LVM2 AL25t0] SAP HANA LIS SAE A|AHEIS 95t £E5 3 LUN 4

Linux LVME A83t0 d5S 2eldtal LUN 37| MehS SHEE 5 JASLICH LVWM 28 282 MZ CHE LUN2
MEZ CHE O 22| A|0| £t CIE ZEZS 0| X{T3HOF BLICE LS HUME= 2 + 1 SAP HANA LS S AE A[AH0

ol 28 289 2712 LUNS 2o FL|Ct

X2t HAEELCH

Lo

rir

@ SAP HANAKPIE £F5t7| 9l 0121 LUNS Z&dts Ol LVMS A8 He

=X ZHEEZH A9 ZHEE2Z{ A9 ZHEEZ{ B9 ZIEEZ|{ B9
OH2Z2|AH0|E 1 OH2|AH0|E 2 OH22|AH0|E 1 OHE|AO|E 2

L= 19 GlOo|Ef & HolH =&: Log2 EE: 21 EE: HO|e 2 =8

2128 SID_DATA_mnt0000 SID_log2_mnt00001 SID_LOG_mnt00001 SID_data2_mnt0000
1 1

L= 29/ Ho]H Y Log2 E8: HIOlE 2&: HOlE 2 25: 23 =E:

21 =E SID_log2_mnt00002 SID_DATA mnt0000 SID_data2_mnt0000 SID_LOG_mnt00002

2 2

DESAEN Bt SR EE: - - -

=7 =EYLIct SID_shared

=5 M

Ch2 Ol LIEE 25 SH2 SAP HANAO| AFEE|= 2= =F0HIAM =tel 5 AF-E[ofof RfL|Ct.

eS| ONTAP 9

s ALHAF EALR2 S AL2SHA| Y EE MRS C} vol modify —vserver <vserver-name> -volume
<volname> -snapshot-policy none
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%

X ONTAP 9

AHAFCIEER| BA|E SHA|SHL|C} vol modify -vserver <vserver-name> -volume
<volname> -snapdir -access false

LUN ¥d, 28 3 LUNS O[L|A[0f|0|E 2 Fof oiE

NetApp ONTAP System ManagerE At&3t0{ AE2[X| &1 LUNS HM5t11 0|5 MH 9] igroup 2! ONTAP
CLIO|| DHE'E 4= AUELICE O] 7H0| =0 A = CLI A0l CHo A EtL|C.

CLIE AE310{ LUN, 2& 44 5! LUNZ igroupOf| 0%

O] MMOflA= LVME AF83H= SID FC52E LVM £& 18 2712 LUNZ A3z 2+1 SAP HANALHE SAE
A AEI0|| CHSH ONTAP 91t eH| BHEES AHE3h= 7429 olE 20 FLICt.

1. W 2ES B YL,

vol create -volume FC5 data mnt00001 -aggregate aggrl 1 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log mnt00002 -aggregate aggr2 1 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log mnt00001 -aggregate aggrl 2 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 data mnt00002 -aggregate aggr2 2 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 data2 mnt00001 -aggregate aggrl 2 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log2 mnt00002 -aggregate aggr2 2 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 log2 mnt00001 -aggregate aggrl 1 -size 280g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 data2 mnt00002 -aggregate aggr2 1 -size 1200g
-snapshot-policy none -foreground true -encrypt false -space-guarantee
none

vol create -volume FC5 shared -aggregate aggrl 1 -size 512g -state
online -policy default -snapshot-policy none -junction-path /FC5 shared
-encrypt false -space-guarantee none

2. DE LUNS MMEtL|Ct,
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lun create -path /vol/FC5 data mnt00001/FC5 data mnt00001 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data mnt00002/FC5 data mnt00002 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 data2 mnt00002/FC5 data2 mnt00002 -size 1t
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log mnt00001/FC5 log mnt00001 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log mnt00002/FC5 log mnt00002 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class
regular

lun create -path /vol/FC5 log2 mnt00002/FC5 log2 mnt00002 -size 260g
-ostype linux -space-reserve disabled -space-allocation disabled -class

regular

3. A|AH! FC50l £3H= EE M| et igroupS M SLICE

lun igroup create -igroup HANA-FC5 -protocol fcp -ostype linux
—-initiator 10000090fadcc5fa,10000090fadcc5fDb,
10000090fadcc5cl,10000090fadecc5ce2, 10000090fadcc5¢c3,10000090fadcc5c4

-vserver hana

&
HO
rin

LUNS M=l igroupO| OHEEHL|CE,
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lun map -path /vol/FC5 data mnt00001/FC5 data mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 data2 mnt00001/FC5 data2 mnt00001 -igroup HANA-
FC5

lun map -path /vol/FC5 data mnt00002/FC5 data mnt00002 -igroup HANA-FC5
lun map -path /vol/FC5 data2 mnt00002/FC5 data2 mnt00002 -igroup HANA-
FC5

lun map -path /vol/FC5 log mnt00001/FC5 log mnt00001 -igroup HANA-FC5
lun map -path /vol/FC5 log2 mnt00001/FC5 log2 mnt00001 -igroup HANA-FC5
lun map -path /vol/FC5 log mnt00002/FC5 log mnt00002 -igroup HANA-FC5
lun map -path /vol/FC5 log2 mnt00002/FC5 log2 mnt00002 -igroup HANA-FC5

SAP HANA A E2|X| 7{4lE{ API

AEE|X| AU = HYRH 7|50| Y= CHE TAE 2HF0j| M2t HRStL|CL CHE =AE
MA0j| M SAP HANA C|O|E{H|O| A SAETICI7| SAEZ HYUQHE & QT E SAP
HANAE 17t8d 7|sE MSELICE 0] B2 o7t & dot SAEQ| LUNS HAM|ASHD Cf 7|
SAEO|N ALZBILICE. AE2IX| 7L 8 $0f siLie] LIOIEfHI0|A SAEDH Ag2X]
OHE|MOf| BM[A S 2~ QJEF 5= O AL EILILCE.

NetApp 2E2|X[7} = SAP HANA LIS 2 AE 70| = SAPU|M HSdt= BE AE2|X| FHIE{L AFSEILICE
"SAP HANA FC Storage Connector Admin Guide(SAP HANA FC AE2|X| Z{4lE 22| 710|=)"= of CHSH HE
oA & £+ JASLICH'SAP L E 1900823".

AE

ot
nx
oz

AEE MAsEI| Hofl oA NetApp SAN Host UtilitiesES CH2 2 E=60F SHL|CH "NetApp
X" HANA A1H101| AX|EL|C} Host Utility ZXA{0= AFEEl FCP HBAO]| 2t AX|8H0f St=
F7t AT EQ0fof| cHet MEIt ete|o] JUSLICE.

_POP

o] 2M0ll= A El Linux HHE CHE 3= 70l CHet HEE R0 JELICH O] EM0|ME= o EE =
SLES 15 2! Red Hat Enterprise Linux 7.6 O|A0]| 2R3t M CHAIE MHBIL|Ct "Linux Host Utilities 7.1 A X[ 5!
- 7to|E",

CHs 328 FEELCt
()  SAPHANATIS SAE 70| BE HURt U of7| SAEUA 1-6E718 28B40} BLIC
CS ZRE P40k 02 E2E 28oHIAlL.

1. 2k MO M Linux rescan-scsi-bus.sh -a HHS ASHSI0] M| LUNS ZABtLICE.

2. 'anlun lun show' EHS A0 Qs D= LUNO| HA|E|=X| 2olgtL] f Efo Gllofl A= CIO|E| LUN 2712}
E3 LUN 2707t Q= 2+1 CFE S AE HANA A|ARIO| CHEH 'show' BE £ S H0| FLICL 0] £30= LUNS|
S3_DATA_mnt00001 %! C|H}O|A MY '/dev/sdag' ot 22 LUNZt i C|H tolﬁ ool EAIE'LIEL Zt
LUNO= SAEOM AER|X| HEERZ HEL|E 87H°| FC ZZ7t U&LICL.
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https://service.sap.com/sap/support/notes/1900823
https://service.sap.com/sap/support/notes/1900823
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http://mysupport.netapp.com/
http://mysupport.netapp.com/
http://mysupport.netapp.com/
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
https://library.netapp.com/ecm/ecm_download_file/ECMLP2547958
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sapcc-hana-tst:~ # sanlun lun show

controller (7mode/E-Series) /
host lun
vserver (cDOT/FlashRay)

lun-pathname
product

device

filename

adapter protocol size
svml

host21 FCP 500g
svml

host21 FCP 500g
svml

host21 FCP 500g
svml

host21 FCP 500g
svml

host21 FCP 1t
svml

host21 FCP 1t
svml

host21 FCP 1t
svml

host21 FCP 1t
svml

host21 FCP 500g
svml

host21 FCP 500g
svml

host21 FCP 500g
svml

host21 FCP 500g
svml

host21 FCP 1t
svml

host21 FCP 1t
svml

host21 FCP 1t
svml

host21 FCP 1t
svml

host20 FCP 500g
svml

host20 FCP 500g
svml

host20 FCP 500g
svml

FC5 logZ2 mnt00002
cDOT

FC5 log mnt00002
cDOT

FC5 log2 mnt00001
cDOT

FC5 log mnt00001
cDOT

FC5 data2 mnt00002
cDOT

FC5 data mnt00002
cDOT

FC5 dataZ mnt00001
cDOT

FC5 data mnt00001
cDOT

FC5 log2 mnt00002
cDOT

FC5 log mnt00002
cDOT

FC5 log2 mnt00001
cDOT

FC5 log mnt00001
cDOT

FC5 dataZ mnt00002

cDOT
FC5 data mnt00002
cDOT
FC5 dataZ2 mnt00001
cDOT

FC5 data mnt00001
cDOT
FC5 logZ2 mnt00002
cDOT
FC5 log mnt00002
cDOT
FC5 log2 mnt00001
cDOT
FC5 log mnt00001

/dev/sdbb

/dev/sdba

/dev/sdaz

/dev/sday

/dev/sdax

/dev/sdaw

/dev/sdav

/dev/sdau

/dev/sdat

/dev/sdas

/dev/sdar

/dev/sdag

/dev/sdap

/dev/sdao

/dev/sdan

/dev/sdam

/dev/sdal

/dev/sdak

/dev/sdaj

/dev/sdai
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host20 EEE 500g cDOT

svml FC5 data2 mnt00002 /dev/sdah
host20 FCP 1t cDOT

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

svml FC5 data2 mnt00001 /dev/sdaf
host20 HEE 1t cDOT

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

svml FC5 log2 mnt00002 /dev/sdad
host20 FCP 5009 cDOT

svml FC5 log mnt00002 /dev/sdac
host20 FCP 500g cDOT

svml FC5 log2 mnt00001 /dev/sdab
host20 FCP 500g cDOT

svml FC5 log mnt00001 /dev/sdaa
host20 FCP 5009 cDOT

svml FC5 data2 mnt00002 /dev/sdz
host20 ECP 1t cDOT

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

svml FC5 data2 mnt00001 /dev/sdx
host20 FCP 1t cDOT

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

3. MaSIC multipath -r J2|D multipath -11 &X| OHY O[S0 CHe M MIA| AlEXHWWID)E 7t =
THYULICH

() ol ool LUNOI 87H AesLict,

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
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
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|- 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
3600a098038314e63492b59326b4b786f dm-11 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

|- 20:0:4:6 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
3600a098038314e63492b59326b4b7870 dm-13 NETAPP,LUN C-Mode
size=500G features='3 queue if no path pg init retries 50' hwhandler='1l
alua' wp=rw
"—+- policy='service-time 0' prio=50 status=active

|- 20:0:4:8 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
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
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
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='1l
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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 IS HMESIHH WWID 3! EA 0|ES F7tetLCh

Oldl 82 "/etc/multipath.conf" IIAS| LIEO=E, 2+1 CtE SAE A|AHIS[ 471 LUNO| CHgt
() 8 oi=e marstict. AL JHs%t multipath.conf THUO| g 29 multitpath -T>
letc/multipath.conf BE S A5 IIAS M ~ JUESLICL
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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 dataz mnt00001

3600a098038314e63492b59326b4b786e
svml-FC5 data2 mnt00002

3600a098038314e63532459326d495a64
svml-FC5 data mnt00001

3600a098038314e63532459326d495a65
svml-FC5 data mnt00002

3600a098038314e63492b59326b4b786f
svml-FC5 log2 mnt00001

3600a098038314e63492b59326b4b7870
svml-FC5 log2 mnt00002

3600a098038314e63532459326d495a66
svml-FC5 log mnt00001

3600a098038314e63532459326d495a67
svml-FC5 log mnt00002

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' BES Al 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
hsvml-FC5 dataZ mnt00001
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
sdaf 65:240

|= 203

|- 20
|- 21
- 21

svml-FC5 data2 mnt00002

:0
:0
:0

0:

4:
:5:
14
16:

2
2
2
2

sdx

65:

112

sdav 66:240
sdan 66:112

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'
|- 20:

|- 20
|- 21
- 21

:0
:0
:0

O:

4:
:5:
14
16:

4
4
4
4

svml-FC5 data
NETAPP, LUN C-Mode

size=1.0T features='3 queue if no path pg init retries 50'

alua' wp=rw

sdah 66:16

sdz

65

:144

sdax 67:16
sdap 66:144

~mnt00001

"—+- policy='service-time
sdae 65:224

|- 20
|- 20
|- 21
- 21

:0
:0
:0
:0

14
:5:
14
16:

1
1
1
1

svml-FC5 data
NETAPP, LUN C-Mode

size=1.0T features='3 queue if no path pg init retries 50'

alua' wp=rw

"—+- policy='service-time 0'
66:

|- 20
|- 20
|- 21
- 21

svml-FC5 log2 mnt00001

:0:4:3
:0:5:3
:0:4:3
:0:6:3

sdw

65

: 96

sdau 66:224
sdam 66:96

~mnt00002

sdag
sdy

sdaw
sdao

NETAPP, LUN C-Mode

s1ze=500G features='3 queue if no path pg init retries 50'

alua' wp=rw

"—+- policy='service-time 0'
|= 203
|- 20:
|- 21:
= 213

o O O

:5:
24
363

0:4:06

o Oy O

sda’j
sdab
sdaz
sdar

65

67:

66

66:
65:
67:
66:

0
:128
0
:128

48
176
48
176

0' prio=50 status=active

active
active
active

active

active
active
active

active

0' prio=50 status=active

active
active
active

active

active
active
active

active

active
active
active

active

ready
ready
ready
ready

ready
ready
ready
ready

ready
ready
ready
ready

ready
ready
ready
ready

ready
ready
ready
ready

running
running
running

running

(3600a098038314e63492b59326b4b786¢e)

prio=50 status=active

running
running
running

running

(3600a098038314e63532459326d495a64)

running
running
running

running

(3600a098038314e63532459326d495a65)

prio=50 status=active

running
running
running

running

(3600a098038314e63492b59326b4b786f)

prio=50 status=active

running
running
running

running

(3600a098038314e63492b59326b4b786d) dm-7

dm-9

dm-6

hwhandler="'1

dm-8

hwhandler="'1

dm-11

hwhandler="1



svml-FC5 log2 mnt00002

NETAPP, LUN C-Mode

(3600a098038314e63492b59326b4b7870)

dm-13

size=500G features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw
"—+- policy='service-time 0'
|- 20:0:4:8 sdal 66:
|- 20:0:5:8 sdad 65:
|- 21:0:4:8 sdbb 67:
- 21:0:6:8 sdat 66:

svml-FC5 log mnt00001
NETAPP, LUN C-Mode
size=500G features='3

alua' wp=rw

"—+- policy='service-time 0'

66:
65:

|- 20:0:4:5 sdai
|- 20:0:5:5 sdaa
|- 21:0:4:5 sday 67:
- 21:0:6:5 sdag 66:
svml-FC5 log mnt00002
NETAPP, LUN C-Mode

80 active
208
80

208

active
active
active

(3600a098038314e63532459326d495a66)

ready
ready
ready
ready

running
running
running

running

prio=50 status=active

dm-10

queue if no path pg init retries 50' hwhandler='l

32
160
32
160

active
active
active
active

(3600a098038314e63532459326d495a67)

ready
ready
ready
ready

running
running
running

running

prio=50 status=active

dm-12

size=500G features='3 queue if no path pg init retries 50' hwhandler='l

alua' wp=rw
"—+- policy='service-time 0'
|- 20:0:4:7 sdak 66:
|- 20:0:5:7 sdac 65:
|- 21:0:4:7 sdba 67:
- 21:0:6:7 sdas 66:

SAP HANA tt S AE A|AHI0]| CHst

SAP HANA S AE0||A ChE BOf| Lt}

=2|d ZE/LUN

LV: FC5_data_mnt0000-vol

LV: FC5_log_mnt00001-vol

LUN: FC5_shared

—
A 2

64 active
192
64

192

active
active

active

LUN 7 A

AX-IE-I =

=
=5

ready
ready
ready
ready

[

= dl
H X

SAP HANA S AEQ| OIRE XX

/StL}/E[O|E{/FC51/mnt00001

/HANA/log/FC5/mnt00001

IHANA/S R/FC5

prio=50 status=active

running
running
running
running
= = P~ - o el
SAES Ad¥5l= YHS AL
=2|X =85S Md5tn o2 Esf{of gLfct

letc/fstab 2T 2 AHE S
O ER|}SLICH

Jetc/fstab =S AL25H0]
O ERAELICH

letc/fstab 2T 2 AFE S
O ER|}SLICH
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HEE 2 HE ABSIH /usr/sap/FC5 AFEXL FC5adme| 7|2 Z CIHMEZ|7t & E ClHEZ| =

(D ZZ C|A30]| JYELICE C|AT 7|8 2N E AH83H= THo =+ HH0M NetApp =7t LUNS
Motz AS HAYLLICH Fe5_shared 2800 et /usr/sap/Fcs BE IHY A|ARIO| B
MEA JA=ZE ClMESE oHEL

LVM 28 18 % =2 252 448t

i

1. DE LUNS 22|18 2892 7|3}t

pvcreate /dev/mapper/hana-FC5 data mnt00001
pvcreate /dev/mapper/hana-FC5 data2 mnt00001
pvcreate /dev/mapper/hana-FC5 log mnt00001
pvcreate /dev/mapper/hana-FC5 log2 mnt00001

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

— =

vgcreate FC5 data mnt00001 /dev/mapper/hana-FC5 data mnt00001
/dev/mapper/hana-FC5 data2 mnt00001

vgcreate FC5 log mnt00001 /dev/mapper/hana-FC5 log mnt00001
/dev/mapper/hana-FC5 log2 mnt00001

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

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 MERLICL SAPE EF

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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I A|AEIS MAMSHL|C}H

DEGHO|E & 21 =2| 221} HANA 28 LUNO{| XFS It A|AHIS obEL|Ct

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

Qo 02 E X CIMES|E 2hS1 H|O[E{H[0]| A S AEO Chet Hots AFRL(Ct

—

sapcc-hana-tst: mkdir -p /hana/data/FC5/mnt00001
mkdir -p /hana/log/FC5/mnt00001
mkdir -p /hana/shared

chmod -R 777 /hana/log/FC5

chmod -R 777 /hana/data/FC5

chmod 777 /hana/shared

sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:

S~ N N N
R T

sapcc-hana-tst:

o A|AES OF2ERLIL

AR 2R S0 ohd A|AES OF2ES{E LS AHE0IHAIL. /etc/fstab 749 TR0 2Rt THed AJAH

FIMSILICE /etc/fstab 7+A IHY:

# cat /etc/fstab

/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

/dev/mapper/FC5 data mnt00001-vol /hana/data/FC5/mnt00001 xfs
relatime, inode64 0 0

@ CIOJEf & 21 LUNE 9I3t XFS It A|AEIS 'aytime' X 'inode64' OIRE SMOZ O EE|0{0F
grLCt.
OtU A|AEIS OFRESH M OS2 MG R. mount -a SAEO|A HHS LHEILICEH

o;la.l §ﬁ§ MX

0z

g =AE 4H

0| ZollM= 2+1 SAP HANA LIS SAE A|AHI MK

nio
2
Hu
i
2
mx
oR
I
=
n
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SAP HANA CHE SAE A|AEIS 93t LUN 74

SAP HANA SAEQ|M CHS HO| LIt A= AME 28 O

U =2 2

M 252 4d5ta 012 Esf{of LTt

iz

=2| 28(LV) E= S EYLICt SAP HANA SAEQ| OIR2E X|H X1

LV: FC5_data_mnt00001-vol /HANA/data/FC5/mnt00001 Hat HUEE AF26H0] RHAFSHL|C}
LV: FC5_log_mnt00001-vol /HANA/log/FC5/mnt00001 3t F{UE|S AFS0] BHAFSIL|C}
LV: FC5_data_mnt00002-vol /HANA/data/FC5/mnt00002 Hat {UIE 2 AFRSHo] AHALSHL|C}
LV: FC5_log_mnt00002-vol /HANA/log/FC5/mnt00002 B HUIEE AF28H0] REAFEHLICT
£5: FC5_shared HANA/Z S NFS 2! /etc/fstab =2 ARSI

D= SAE0 ORREELC

HHE A HE MESIH /usr/sap/FC5 AH&XL FC5adm| 7| & & CIAER[Jt MEE = CHER| =

@ Zf HANA S AEQ| 2 C|A30f| ASLICE C[A3 78 =XE AHEdts ™3l 57 2F0A NetApp

47|‘|°| F7totg CIHER|E BtEE= ASE & §°H-|Ef FC5 shared &0 tiet /usr/sap/Fc5 Zt
E||O|E-|I:I-||O|¢ gﬁgjf (== |.0| MA%% % I-lII-J\()" —,—EE ]1}0| AlAE{IO __I.I.Jk'lol'|__||:|-

LVM =& 1§ 3 =2| =E= d4dgurt
1. 2= LUNS 22X 2822 XJ|etetLct

2.2

3. Zt ooy 2! 21 ME|Mof| Ch3t =2|X EES ¥
C|O|E{Q] 2R AERIO|Z 37| 256K, 219 2R
JEY stLtel =2[X =80t X| 2Lt
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pvcreate /dev/mapper/hana-FC5 data mnt00001
pvcreate /dev/mapper/hana-FC5 data2 mnt00001
pvcreate /dev/mapper/hana-FC5 data mnt00002
pvcreate /dev/mapper/hana-FC5 data2 mnt00002
pvcreate /dev/mapper/hana-FC5 log mnt00001
pvcreate /dev/mapper/hana-FC5 log2 mnt00001
pvcreate /dev/mapper/hana-FC5 log mnt00002
pvcreate /dev/mapper/hana-FC5 log2 mnt00002

2} Cf|ofEf 8! 21 mE[H0f| et 28§ IS WL

vgcreate FC5 data mnt00001 /dev/mapper/hana-FC5 data mnt00001
/dev/mapper/hana-FC5 data2 mnt00001

vgcreate FC5 data mnt00002 /dev/mapper/hana-FC5 data mnt00002
/dev/mapper/hana-FC5 data2 mnt00002

vgcreate FC5 log mnt00001 /dev/mapper/hana-FC5 log mnt00001
/dev/mapper/hana-FC5 log2 mnt00001

vgcreate FC5 log mnt00002 /dev/mapper/hana-FC5 log mnt00002
/dev/mapper/hana-FC5 log2 mnt00002

St

deuct 28 289 AL &= LUN (0] o|oi| M= 27H)2t
64kE A3tz AEZI0|Z F7|E ALEELICE. SAPE 28



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

4. OE 2= AE0M 22X 25

modprobe dm mod
pvscan
vgscan

lvscan

ol A|AEIS MMSHL|C}H

BEMOHY 2 =2 =

.Xfs

sapcc-hana-tst:
sapcc-hana-tst:
sapcc—hana-tst:
sapcc-hana-tst:
sapcc-hana-tst:
sapcc—hana-tst:

sapcc-hana-tst:

N N N N N

sapcc-hana-tst:

|I-I |:_| E{IEE'%

S

S0l XFS It AlA

OtEE oE

mkdir
mkdir
mkdir
mkdir
mkdir
chmod

chmod

HEAX A U 22 E

=5, =8 18 % 25§ 2182 gt
AN EFO0| Q™ CEA| A|ZHSH{OF BHL T}

2dotsl{of BiLICt. EES EdeltoleH Lhg BES 2™t

HI =S
o=

2HSLIC.

/dev/mapper/FC5 data mnt00001-vol
/dev/mapper/FC5 data mnt00002-vol
/dev/mapper/FC5 log mnt00001-vol
/dev/mapper/FC5 log mnt00002-vol

off CHt Mets 2F L.

—

/hana/data/FC5/mnt00001
/hana/log/FC5/mnt00001
/hana/data/FC5/mnt00002
/hana/log/FC5/mnt00002
/hana/shared

777 /hana/log/FC5

777 /hana/data/FC5

chmod 777 /hana/shared
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o

>
|>
nZ
o
_I;I_
Ho
Im
o
i
iul

OF2ES{™ /hana/shared A|AH BBl T O A[ARIZ AME8I0 /etc/fstab 74 OO CHSS FIFeL|CH
/hana/shared It A|AEIY| /etc/fstab 2 TAEQ| 1M M.

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

()  =Eciols % 21 02 AIAHS SAP HANA AE2|X| 7{HIE S S8 0t EELIC

o

o A[ARS D2 ESIEH OS2 2SIMR. mount -a Zf AE0M FHS LHELIC

SAP HANAE 1/0 AEH 714

SAPE SAP HANA 1.0 SPS102E /0 S22 ZHStT MEE = T U AE2|X| AJA-|
XA HIO|E{H[O|AE X[ Ho}5t= 7 H4E =AM SLICH

NetApp2 O| &2l JHK|E Foldt7| 2I8 s HAEES HAMELICH CHS HOoll= d5 HAEWM |3 £[H9
20| Liet ASLICE

OH7H tH == ot

max_parallel_io_requests 128

Async_read_submit®L|C} HEY

Async_write_submit_active2iL|C} AH

Async_write_submit_blocks®!L|C} [=E=

SAP HANA 1.0 ~ SPS12°| 22 SAP Note0| dHE=I CHZ SAP HANA CI|O|E{H]|0| A MX| S0 0|2{¢t 07 HAS
AEY 5 USLICH"2267798 — hdbparamE A0 MX[St= SF SAP HANA G| O|E{H| O] A A",

= "hdbparam" Z2{| A3 E AH23t0{ SAP HANA G|O|E{H|O| A HX| = Of7H H-5 A-e = JSLICL

SS3adm@stlrx300s8-6:/usr/sap/SS3/HDB00> hdbparam —--paramset
fileio.max parallel io requests=128
SS3adm@stlrx300s8-6:/usr/sap/SS3/HDBO0> hdbparam --paramset
fileio.async write submit active=on
SS3adm@stlrx300s8-6:/usr/sap/SS3/HDBO0> hdbparam --paramset
fileio.async read submit=on
SS3adm@stlrx300s8-6:/usr/sap/SS3/HDB00> hdbparam —--paramset
fileio.async write submit blocks=all

SAP HANA 2.02E{ hdbparam2 [ 0|4 AFZE|X| ot 07 BT} global.ini® uroe'g O|SE|AELICH Di7H
HaE= SQL BE = SAP HANA StudioE AFESH AE e o~ QUESLICH XtM|T LHE2 SAP LE E &XSIMAL
"2399079 - HANA 20{|X| hdbparam H|7{". O] I2}0|E{ ‘: global.ini” TFYO|A = *E“éi%* 2 QUL
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SS3adm@stlrx300s8-6:/usr/sap/SS3/SY¥YS/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 O| A2 A& AL, 'etParameter.py’Q| criptS AF2SH0] Q{0llA SiZst Of7H HAS MEHE 4
UASLICH
AN H .

fcSadm@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 AT E 9|0 Ax|

CH22 SAP HANA A EQ[0| X2 2|t @A ILICE

7t ZH[7t 2R5HX| St

w
>
o
T
>
>
[m
Ho
i
nx
>+
rr
m
ne
ot
|>
[m
>
[>
=
o
40
rot
R

CHs S AE A|AHI0| MXIZL|CH

() che 8% =it SAP HANA 1.0 SPST2 0l412 7lBtoR et
MXIE AESE7| ZO| K| TRAIA F0| SAP AE2|X HHUEIS ABE 4 YES globalini' THYS BHELICT. SAP
AE2|x| FHE L HA] T2 A F0| SeiX A0 LR 012 AJAHS OF2ESILICE globalini T2 D&
SAE0IM AN AL 4 Y THY AT (Jhanalshared/sid' THY AIA S S)0lM ALEE % 210{oF BiLIrt

CtE S AE A|AHI0| SAP HANA 2ZEQ{E AX|5t7| M| CHS THAIE 2t=sHOof fL|Ct

1. CIO|Ef LUN %! 23 LUNO| i3t CHS OFRE M2 "global.ini® THY0)| F=7FEL|CE.
o glo|e 5! 21 mA A|AERI| CHEt relaytimet inode64

2. tjjo|ef 3! 21 mE|Mel WWIDE F7HLICE WWIDE 'fetc/multipath.conf' TH0l| 42l HA 0| S LX|sHof
LT
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CHe 0l M= SID(A A AEXHIF SS321 2+1 CHE S AE MO 0§ Hof FL|Ct.

stlrx300s8-6:~ # cat /hana/shared/global.ini
[communication]

listeninterface = .global

[persistence]

basepath datavolumes = /hana/data/SS3

basepath logvolumes = /hana/log/SS3

[storage]

ha provider = hdb ha.fcClient

partition * * prtype = 5
partition * data mountoptions = -o relatime,inode64
partition * log mountoptions = -o relatime, inode64,nobarrier
partition 1 data wwid = hana-SS3 data mnt00001
partition 1 log wwid = hana-SS3 log mnt00001
partition 2 data wwid = hana-SS3 data mnt00002
partition 2 log wwid = hana-SS3 log mnt00002

[system information]

usage = custom
[trace]
ha fcclient = info

stlrx300s8-6:~ #

LVME ALE5h= 22 2ot 142 CHSLIC o2l o= SID = FC52 2 + 1 LHE 22 E BT S E0FLIC,

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 Ilvmname = 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 HX| =1 E AF85t0 hdblem MUK TAE F StL0|AM CHS HHEES AAsto] XIS AZELICHL SME
A25t0 addhosts & HM i X}(sapce-hana-tst-06)2t CH7| = A E(sapcc-hana-tst-07)S 3 7+&fL|Ct
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ZH|E IhA0| MEE storage cfg CIHEE|= global.ini CLI M0 (--
storage_cfg=/hana/shared” Z&EIL|C}.) AH2 F21 OS K| 2} SAP HANA H|O|E{H|0] A S MX|5t7| Hof|
PHyton 2.72 AX|8ioF & = JELICE

/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

RR b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 4

Scanning software locations...
Detected components:
SAP HANA AFL (incl.PAL,BFL,OFL) (2.00.073.0000.1695321500) in
/mnt/sapcc-share/software/SAP/HANA2SPS7 -
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/HANA2SPST7-
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/HANA2SPS7-
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/PAAPLA 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/HANA2SPS7-
73/ DATA UNITS /XSA_CONTENT_l 0/XSACALMPIUI1 5_O .z1ip
XSAC FILEPROCESSOR 1.0 (1.000.102) in /mnt/sapcc-
share/software/SAP/HANA2SPST7-
73/DATA UNITS/XSA CONTENT 10/XSACFILEPROCO0 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
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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_lO/XSACPORTALSERVO7_O.Zip

The SAP Web IDE for HANA 2.0 (4.007.0) in /mnt/sapcc-
share/software/SAP/HANA2SPS7-
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/HANA2SPS7-
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/HANA2SPS7-
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/XSACUIS5SB00 4.zip

XSA Cockpit 1 (1.001.37) in /mnt/sapcc-share/software/SAP/HANA2SPS7-
73/DATA_UNITS/XSA_CONTENT_lO/XSACXSACOCKPIT01_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

S | 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

10 | sap afl sdk apl | Install Automated Predictive Library version
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4.203.2321.0.0

Enter comma-separated list of the selected indices [3,4]: 2,3

Verify that the installation tool installed all selected components at all
worker and standby hosts.

SAP HANA CHYl SAE A|AHIS 9|3t 7} H|0|E| 22 DIE|M X7}

—

SAP HANA 2.0 SPS45E =7} 4|0|E| & an| M2 M £ JUSLICE 0] 7|52 AHESHH
SAP HANA H|'FE H|O|E{H|0|A Q| Tf|0|Ef 2&0] CHol = Ol A LUNS Mot T
LUNS| 27| & M5 Hete X1tsto] 2takst * UEL|CY,

(D)  SAPHANAKPIZ S3317| 713 ofe| el A2 HRE iU Bl melol 2l e
LUNS 2R3t KPIE EFELILCL.

0|6 250l & O1419] HE LUNS AHBH 212 SAP HANA EH SAE AIARIOIAE AIBE 4
() UBLITH SAPHANATHS SAE AIA=0| ZR3 SAP AE2|x] 7HlEf= Holef 250 cHf
stLe] Zx|at x|2lgtLick

HAEX| HO|e 28 THE[MS O FIHE 4= QX|2F SAP HANA H|O|E{H|O] A S CHA| A|ZfSHOF & 4= Q& L|CE
%71 Hjo|E| 25 THE|M Bas
7L O0|H EE& ME|M S -5t H O3 HAIE SASHYA 2.

1. global.ini* THLOfl CHE S=S FIHEfLICH

[customizable functionalities]

persistence datavolume partition multipath = true

2. C|O|E{H|O|AE CHA| AEISIO 7|5 S &d2tetLICt. Systemdb 4 & AHE3I0 SAP HANA StudioE Sl
"global.ini’ JIP°'01| 047K tH2=& =75t C|O|E{H| O] ATt TEA| AIZFE|X| 45 LICH.

Lo

Ml

28 % LUN 748

£& % LUNQ| 2i|0|0t2& StLte| H|O|E Z& HE[M0| U= thd SAEQ| 2|0|0F21t H|XSHX|C =TIt HIO|E 2 &
S/ LUNO| 21 &3 CIE H|0|H 2 E2E CHE o a2[AH|0|Eof| ME = 0] JQELICE CHS HoM = F 7H9| H|0|E
22 OIE|M0| Y= SAP HANA BHY SAE A|AEIO| 1M 0| 2 =0 FL|Ct.

ZAEEZ A9 OiJ2[AHI0|E ZHEEZ| AQ OiO2[H0|E ZHEEZ B2 0fIZ|AO|E ZHEEZEZ B 0HI2|A0|E
1 2 1 2

Ho|E| 22 383 =8: SID_shared Clole =& 2=
SID_DATA_mnt00001 SID_data2_mnt00001 SID LOG mnt00001
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Ct2 HO= Cl0|E =& THE|M0] 270! Thd S AE AJARIS 02 E X|H 7149 o7 Lt ASLICE

LUNZ Sa/gLCt HANA SAEQ| OIRE XX eS|
SID_DATA_mnt00001 /HANA/data/SID/mnt00001 Jetc/fstab S22 A5
02 EE|}SLICH
SID_data2_mnt00001 /HANA/data2/SID/mnt00001 Jetc/fstab T2 S ARSI
D2 ER|ASLICH
SID_LOG_mnt00001 /HANA/log/SID/mnt00001 Jetc/fstab S22 AFEEIH

O E = A& LICH
SID_ZeE /HANA/SR/SID letc/fstab §=S AHE5H0]
O E |
ONTAP A|AR 2t2|X} EEi= ONTAP CLIE AHSH0] A GIOJEf LUNS 44 gfL|ct.
SAE 74
SAEE 7ot H LS THIE sYsHAIL.

1. MM o0f| MHEl CHZ 27 LUNO]| CHSH CtS A2 E gLt
2. HANA A|AEIO| &3t 2H 27} LUNO|| XFS It A|AEIS MASHL|C},

stlrx300s8-6:/ # mkfs.xfs /dev/mapper/hana-FC5 data2 mnt00001

3. 'letc/fstab’ T4 A0 It Mt A|ARS FIFSHL|CE

OlOJE LUNO| CHet XFS I A|ARI2 'relaytime’ B! 'inode64' OIRE FMOZ O E |00}
(D ZLICEH 23 LUNE XFS It A|ABI2 'relaytime’, 'inode64’ 3 'nobarlayloration' 02 E
SMOE D2 EE|0{0F BfL|CY,

stlrx300s8-6:/ # cat /etc/fstab

/dev/mapper/hana-FC5 shared /hana/shared xfs defaults 0 0
/dev/mapper/hana-FC5 log mnt00001 /hana/log/FC5/mnt00001 xfs
relatime, inode64 0 0

/dev/mapper/hana-FC5 data mnt00001 /hana/data/FC5/mnt00001 xfs
relatime, inode6cd4d 0 O

/dev/mapper/hana-FC5 data2 mnt00001 /hana/data2/FC5/mnt00001 xfs
relatime, inode64 0 0

4. OIRE X|™MES MM O|O|E{H|0| A SAEO| CHst MEtS MASHL|CE,

—_ =

stlrx300s8-6:/ # mkdir -p /hana/data2/FC5/mnt00001
stlrx300s8-6:/ # chmod -R 777 /hana/data2/FC5
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5.

ol A|AEIS OFR2ESIE{H 'mount —a' HHS ASHSHL|CT.

FILHOIH 2§ TEIM S F7t5h= SYLICH

B'= £ C|O|E{H|0] A0f| C|O|E] £& MtE| S F7t5te{H Ch3 TS =L C

1.

0l

H=1E CIO[E{H[0] 201 CHEH CHE SQL 22 &&BILILE. 2t2t0 =7t LUN2 M2 THE =28 712 + JASLICh

ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/data2/SID/';

File Edt Mavigate Project Run Window Help

Hm A"l - R R R AR R AR (Quick Access| || 52| (%]
o Systems 53 B @il-o#@8% =30 m-ssIess-solconsoles 3 =a
piti SSB@SS3 (SYSTEM) 10516821300 Blo|Bero-.
a5 ET1
B 553@553 (SVSTEM) ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH */bana/daca2/S53/ :
& Backup
b 5 Cotalog
4 & Conts
b 8 publ
b s
b &l system-local

b 2 Provisionin g
b (= Secuty
b [ SVSTEMDB@SS3 (SYSTEM)

|Statement 'ALTER SYSTEM ALTER apD BATH '/ /5530
successfully executed in 10 ms 773 us (server processing Time: ¥ ms 787 us) - Rows Affected: ©

jebesap// 10,63, .eNumber=00:5YSTEM  Writable: Smart insert 1068

FHEEE HE + U= FA
M0 B FE0 ceh XpMet HE2 T2 EM S/E= & MO|ES HERSHUARL.

"SAP HANA 2ZEQ||0f &2 M"

"AEEZ|X| SHE AHET SAP HANA A8l =7

"SnapCenterE A2%h SAP HANA i 5l 53

"SnapCenter SAP HANA Z2{10212 AIE350] SAP A|AR ZAL XtSS}5H7|"
NetApp 2A12t ME

"https://www.netapp.com/support-and-training/documentation/"
SAP HANAE SAP 2IZ QlIE{ 20| = AE2[X| 5H=¢0]
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"
SAP HANA A E2|X| R FALS

"https://www.sap.com/documents/2024/03/146274d3-ae7e-0010-bcab-c68f7e60039b.html"
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* VMware vSphere Wiki 7|2t SAP HANA

"https://help.sap.com/docs/SUPPORT_CONTENT/virtualization/3362185751.html"

* VMware vSphere 7|2 SAP HANA 28 Al 710|= £ FHZsHMAIR

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

7|1= YCI0|E

O &2 49| el AlA O|= CtZat &

=2

2015d 24

20154 10

20164 28
20174 24

20174 7€
20184 og

20194 og
20204 4¢

20204 6
20214 2¢

2021 4¥
20224 9o¥
20244 98
20254 2¢
20254 7¢

ro

7led HE M0 JASLIT.

HHI0lE 29
X7 HH

SAP HANA 5! HWVAL SPS 10 O|At0f| CHot QI&== O{7 H4TIF TS|

QlasLict
ALIO|EE 8 AO|

MZ2 NetApp AEE|X| A|AH 8l C|AS 4T ONTAP 9 {22 0S
212| X(SLES12 SP1 % Red Hat Enterprise Linux 7.2)2| M{Z2 SAP
HANA 22[=

AFASE A0 E

MZ2 NetApp AEZ|X| A|AH 22 OS Z2|X(SLES12 SP3 % Red
Hat Enterprise Linux 7.4) =7} &H|0|E SAP HANA 2.0 SPS3

MZ2 OS= At4gt fH0|ES Ae| AL Tt

SAP HANA 2.0 SPS4 O|=0f o{2{ G|O|E{ tE|M 7|55 ArEe o= U
E|ASLICH

MEH 7|5 Minor YOI E0f THE =7t HEYL|CE

Linux LVME MZ2 NetApp AEZ|X| A|AE! X[ M2 0S
22| X(SLES15SP2, RHEL 8)

VMware vSphere 2t& ME 7t FIHE|QELICH
MZ2 0S - Z2[A

MER AER|X| A|AE

MEE AEE[X] A|AEH

Ataoh A0l E

SUSE KVM 2! NetApp 2E2|X[Z ZZ& SAP HANA

230


https://www.sap.com/documents/2016/05/e8705aae-717c-0010-82c7-eda71af511fa.html
https://help.sap.com/docs/SUPPORT_CONTENT/virtualization/3362185751.html
https://www.vmware.com/docs/sap_hana_on_vmware_vsphere_best_practices_guide-white-paper

SR-IOV %! NFSE AHE2510] NetApp 2E2|X|7t = SUSE KVMO| SAP HANA Hi &

SR-IOV HIE 3 2E{H|O]ALI NFS EE= FCP AEZ|X| HMAE ZHE NetApp AEZ|X|E
AF23810] SUSE KVMOI| SAP HANA £t S AEZ HJZBIL|C} 0| QIIEZE i} 7HA
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e "SR-IOV HWEY3 QIE{H|0O|A A"

KVM 2 AE0|| SR-IOV(EHY FE 1/0 7142hHE A6t HEYA S U AEE|X| AMAE 25 VMO 7H4t
QIEHO|AE HEBtL|CE.

e "o xHE HERZ 48"

SAP HANAO| Al FCP LUNS AH23t7| 2I8i 22|X FCP HBA ZEZ VMOI| PCI &X|2 Eetgti|ct.

o "SAP HANAZ 2[$t NetApp AE2|X| A"
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OZ2|AH|0| M€ SUSE Linux Enterprise Server7t Z QtL|C}.
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* KVM SAEZ SAP 0 E2|7|0| M2 SUSE Linux Enterprise Server 15 SP5/SP6
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https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet
https://enterprise-support.nvidia.com/s/article/HowTo-Configure-SR-IOV-for-ConnectX-4-ConnectX-5-ConnectX-6-with-KVM-Ethernet

SAP HANA

WFs eth1 and eth2
combinedas bond 0

SLES.15

VFO0-3 indwi o " il s VF0-3

Physical Interfaces eth4 and
ethd combined as bond 0

* KVMO| HX| = A& LICH
* SR-IOVE= AMH BIOSO|| A &M3tElL|Ct,
* HEZH0|A "intel_iommu=on" % "iommu=pt"& SMOZ FI}5t0{ PCI |AAZE

* %4 MLNX_OFED E2t0|H&= KVM SAEQt VMO|| AX|EL|CE

@ VMO &=l 2 VFOl= %[ 4 10Gbit/s CHEZ0| ZRPHLICH 25GbE S2|% ZEO Cil & 74 0|4
VFE MMstn *otII OMMIR.

etdstelL|tt.

A

1. MFT(Mellanox HYI0| =7)E AaEtL|Ct.
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# mst start

Starting MST (Mellanox Software Tools) driver set
Loading MST PCI module - Success

Loading MST PCI configuration module - Success
Create devices

Unloading MST PCI module (unused) - Success

2. ZXE HoMQ:

# mst status
MST modules:

MST PCI module is not loaded
MST PCI configuration module loaded

MST devices:

/dev/mst/mt4125 pciconf0 - PCI configuration cycles access.
domain:bus:dev.fn=0000:ab:00.0 addr.reg=88 data.reg=92
cr bar.gw offset=-1

Chip revision is: 00

mlxconfig -d /dev/mst/mt4125 pciconf0 g |grep -e SRIOV EN -e NUM OF VFS
NUM OF VFS 8
SRIOV_EN True (1)

4. Lot 22 SR-IOVE EMEL|C}
mlxconfig -d /dev/mst/mt4125 pciconf0 set SRIOV _EN=1
5. VFQ| Z|t =& A& gLt

mlxconfig -d /dev/mst/mt4125 pciconfl set NUM OF VFS=4

6. slie 7IsS HA3lof StALtE AT VF =7} HAE Z2 MHE THEESHM K.
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2CHA: 7 QIE 0| A BHST|

SR-I0V 7|52 24315t H S2|H U ER I ZE| 74 7|S(VF)2 THSLICE O] HHA|A = S2|X ZEY 471 9]
VF7 MM EIL|CH

# ibstat

CA 'mlx5 0

CA type: MT4125

Number of ports: 1

Firmware version: 22.36.1010
Hardware version: 0

Node GUID: 0xa088c20300a6fo6fc
System image GUID: 0xa088c20300a6fofc
Port 1:

State: Active

Physical state: LinkUp

Rate: 100

Base 1lid: O

IMC: O

SM 1id: 0

Capability mask: 0x00010000
Port GUID: 0Oxaz288c2fffeatf6fd
Link layer: Ethernet

CA 'mlx5 1'

CA type: MT4125

Number of ports: 1

Firmware version: 22.36.1010
Hardware version: 0

Node GUID: 0xa088c20300a6cf6fd
System image GUID: 0xa088c20300acf6fc
Port 1:

State: Active

Physical state: LinkUp

Rate: 100

Base 1lid: O

ILMC: O

SM 1id: O

Capability mask: 0x00010000
Port GUID: Oxa288c2fffeat6fofd
Link layer: Ethernet

Zeto| Y4 YL

A = |
O O - |

ro

EH2 LS ZELIO.
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# ibstat

CA 'mlx5 bond 0'

CA type: MT4125

Number of ports: 1

Firmware version: 22.36.1010

Hardware version: 0

Node GUID: 0xa088c20300a6f6fc

System image GUID: 0xa088c20300a6f6fc
Port 1:

State: Active

Physical state: LinkUp

Rate: 100

Base 1lid: O

LMC: O

SM 1id: O

Capability mask: 0x00010000

Port GUID: 0Oxaz288c2fffeabf6fc

Link layer: Ethernet
#:/etc/sysconfig/network # cat /sys/class/infiniband/mlx5 bond 0/device/
aerdevcorrectable iommugroup/ resetmethod
aerdevfatal irg resource

aerdevnonfatal link/ resource0

arienabled localcpulist resourceOwc
brokenparitystatus localcpus revision
class maxlinkspeed rom

config maxlinkwidth sriovdriversautoprobe
consistentdmamaskbits mlx5 core.eth.0/ sriovnumvfs
urrentlinkspeed mlx5 core.rdma.0/ sriovoffset
currentlinkwidth modalias sriovstride
d3coldallowed msibus sriovtotalvfs

device msiirgs/ sriovvfdevice

dmamaskbits net/ sriovvftotalmsix

driver/ numanode subsystem/
driveroverride pools subsystemdevice
enable power/ subsystemvendor
firmwarenode/ powerstate uevent
infiniband/ ptp/ vendor

infinibandmad/ remove vpd
infinibandverbs/ rescan

iommu/ reset
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# ibdev2netdev
mlx5 0 port 1 ==> eth4 (Up)
mlx5 1 port 1 ==> eth5 (Up)

2. HelofoilM HE=| FHE & VFE JHHSLICH

# cat /sys/class/net/eth4/device/sriov_totalvfs
4
# cat /sys/class/net/eth5/device/sriov_totalvfs
4

3. o] &X|2| #™ VF =5 7t™ZLICt.

# cat /sys/class/infiniband/mlx5 0/device/sriov_numvfs
0
# cat /sys/class/infiniband/mlx5 1/device/sriov_numvfs
0

b
o

St= VF & 285 &:

rr

# echo 4 > /sys/class/infiniband/mlx5 0/device/sriov_numvfs
# echo 4 > /sys/class/infiniband/mlx5 1/device/sriov_numvfs

o[0| o] &= ZEZS AIE5I| 2EE et 22 ==0f Thall & i S-S HAsHof Lict.

# echo 4 > /sys/class/infiniband/mlx5 bond 0/device/sriov_numvfs

5. PCI HAE 2IQI5HA|R:
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# lspci

0000:ab:

-D | grep Mellanox

00.0 Ethernet controller:

[ConnectX-6 Dx]

0000:ab:

00.1 Ethernet controller:

[ConnectX-6 Dx]

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

0000:ab:

mlx5Gen

00.2 Ethernet controller:

Virtual Function

00.3 Ethernet controller:

Virtual Function

00.4 Ethernet controller:

Virtual Function

00.5 Ethernet controller:

Virtual Function

01.2 Ethernet controller:

Virtual Function

01.3 Ethernet controller:

Virtual Function

01.4 Ethernet controller:

Virtual Function

01.5 Ethernet controller:

Virtual Function

Mellanox

Mellanox

Mellanox

Mellanox

Mellanox

Mellanox

Mellanox

Mellanox

Mellanox

Mellanox

Technologies

Technologies

Technologies

Technologies

Technologies

Technologies

Technologies

Technologies

Technologies

Technologies

MT2892 Family

MT2892 Family

ConnectX

ConnectX

ConnectX

ConnectX

ConnectX

ConnectX

ConnectX

ConnectX

Family

Family

Family

Family

Family

Family

Family

Family



# ibdev2netdev -v

0000:2b:00.0 mlx5 O
100GbE QSFP56 2-port PCIe 4

(ACTIVE)

==> ethi

0000:2b:00.1 mlx5 1
100GbE QSEFP56 2-port PCIe 4

(ACTIVE)

(Down)

0000:ab:

(Down)

0000:ab:

(Down)

0000:ab:

(Down)

0000:ab:

(Down)

0000:ab:

(Down)

0000:ab:

(Down)

0000:ab:

(Down)

6. 1P =7E S¢lf VF 7

==>
0000:ab:00.2

00.

00.

00.

01.

01.

01.

01.

(MT4125 - 51TF3A5000XV3)
Ethernet Adapter fw 22.36

(Up)

(MT4125

eth6 (Up)

mlx523 (MT4126
mlx5 3 (MT4126
mlx5 4 (MT4126
mlx5 5 (MT4126
mlx5 6 (MT4126
mlx5 7 (MT4126
mlx5 8 (MT4126
mlx5 9 (MT4126

o = L

o stolx
Me ol

tMIR.

- 51TF3A5000XV3)
Ethernet Adapter fw 22.36

- NA)

- NA)

- NA)

- NA)

- NA)

- NA)

- NA)

- NA)

fw

fw

fw

fw

fw

fw

fw

fw

Mellanox

Mellanox

ConnectX-6 Dx

.1010 port 1

ConnectX-6 Dx

.1010 port 1

22.36.1010 port 1 (DOWN

22.

22.

22.

22.

22.

22.

22.

36.

36.

36.

36.

36.

36.

36.

1010

1010

1010

1010

1010

1010

1010

port

port

port

port

port

port

port

1 (DOWN
1 (DOWN
1 (DOWN
1 (DOWN
1 (DOWN
1 (DOWN
1 (DOWN

)

==>

eth6

eth’

eth8

eth9

ethl0

ethll

ethl?2

ethl3
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3t 22 VF 243t
systemd A{H|AQ} A[XF ASZIES

240

# ip link show

6: eth4: <BROADCAST,MULTICAST, SLAVE,UP, LOWER UP> mtu 9000 gdisc mg
master bond0 state UP mode DEFAULT group default glen 1000

link/ether a0:88:c2:a6:f6:fd brd ff:ff:ff:ff:ff:ff permaddr

a0:88:c2:a6:f6:fc
vEf 0 link/ether
off, link-state
vf 1 link/ether
off, link-state
vf 2 link/ether
off, link-state
vEf 3 link/ether
off, link-state

00:00:
auto,

00:00:
auto,

00:00:
auto,
00:00
auto,

altname enpl71s0f0np0

altname ens3f0np0

trust

trust

trust

:00:00:

trust

00:00:

00:00:

00:00:

00:00 brd ff:ff:ff:

off, query rss off

00:00 brd ff:ff:ff:

off, query rss off

00:00 brd ff:ff:ff:

off, query rss off

00:00 brd ff:ff:ff:

off, query rss off

ff:ff:ff,

ff:ff: ff,

ff:ff: £,

ff:ff:ff,

spoof

spoof

spoof

spoof

checking

checking

checking

checking

7: eth5: <BROADCAST,MULTICAST, SLAVE,UP, LOWER UP> mtu 9000 gdisc mg
master bond0 state UP mode DEFAULT group default glen 1000

link/ether a0:88:c2:a6:f6:fd brd ff:ff:ff:ff:ff:ff

vEf O
off,
v 1
off,
vE 2
off,
v 3
off,

link/ether
link-state
link/ether
link-state
link/ether
link-state
link/ether
link-state

00:00:
auto,
00:00:
auto,
00:00:
auto,
00:00:

auto,

altname enpl71s0flnpl

altname ens3flnpl

trust

trust

trust

trust

00:00:

00:00:

00:00:

00:00:

00:00 brd ff:ff:ff
off, query rss off
00:00 brd ff:ff:ff
off, query rss off
00:00 brd ff:ff:ff
off, query rss off
00:00 brd ff:ff:ff
off, query rss off

(ff:ff:ff,

(ff:ff:ff,

ff.ff:.££,

(ff:ff:ff,

spoof

spoof

spoof

spoof

SO0 A|l2=E MRYH T VF 2F0| |XI= =8 LI

checking

checking

checking

checking



[Unit]
Description=/etc/init.d/after.local Compatibility

After=libvirtd.service Requires=libvirtd.service

[Service]

Type=oneshot
ExecStart=/etc/init.d/after.local
RemainAfterExit=true

[Install]
WantedBy=multi-user.target

2. A3ZE /etc/init.d/after.local_2 MM EILIC}.

#! /bin/sh

#

#

#

echo 4 > /sys/class/infiniband/mlx5 bond 0/device/sriov_numvfs

echo 4 > /sys/class/infiniband/mlx5 1/device/sriov_numvfs

3. ol

fjo

A & QX oISt

=

# cd /etc/init.d/
# chmod 750 after.local

4THA|: VMOf| 7h& QIEH|O] A et

_virt-manager_E At85t0 Mgl 7t 7|52 PCI 2AE EX|2 SAP HANA VM| ZEefL|Ct.

1. virt-managerZ A|ZtstL|Ct,
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Activities (I Terminal Oct 20 01:16

root@sapcc-hana-tst-10:~

sapcc-hana-tst-10:~ # virt-manager I
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File Edit View Help

B & Open

MName

* QEMUMKVM

i sle15sp5

Shutoff

i sle15sp5-2
—— Shutaoff

3. *StEQI0| F7HE MENSHMIR. +

Virtual Machine Manager

CPU usage
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4.

244

sle15sp5 on QEMU/KVM

File VirtualMachine View SendKey

- LIRS S . |
L Overview Details XML

B (s information
=

Basic Details
Performance

G CPUs Name: sle15sp5

B2 Memory UuID: 7fc7e6d7-1b6e-4244-8135-053045d576ea

4% Boot Options Status: B Shutoff

| VirtODisk1 Titte:

©) SATACDROM1 =

& NIC:e2:97:64 sk

|#] Tablet

) Mouse

== Keyboard Hypervisor Details

B8 Display Spice Hypervisor: KVM

!} Sound ichd Architecture: xB6_64

G Seriall Emulator;  /usr/bin/qemu-system-x86_64

;:;; Channel (gemu-ga) Chipset: Q35

(2 Channel (spice) Firmware: BIOS

B Paoooo:abo0.2

B raiooo0:ap:0n2

B video Virtio

BB controller UsB O

B Controlier PCle 0

BB controller virtio cs10

B Controller SATAD

BB Controller VirtiO Serial 0

@ USB Redirector 1

@ USB Redirector 2

\'_3),:‘,; RNG /devjurandom

Add Hardware ol Fe

PCI SAE Z%| 220|M K HW| S2|& ZTEO M YsH= JHAH NICE MEHSHD OHAlS S=2L|Ct

0| of|oil A 0000.AB:00:2 - 0000.AB:00:4= A Huf S2|& ZEO|

M S2|N ZEO| £ELICH

5t 0000.AB:01:2 - 0000.AB:01:4= =



File Virtual Machine View

LB

Ov

g OS information

B Performance
£ crus

== Memory

& Boot Options
[ VirtioDisk1
©) SATACDROM1
BT NIC:e2:97:64

[#) Tablet

) Mouse

== Keyboard

B Display Spice

B} soundicho

& Seriali

;ﬁ_j Channel (gemu-ga)
?‘j Channel (spice)

B PCi0000:ab:00.2

B Pci0000:ab:01.2

B8 video Virtio

B controller usB 0

B controller PCle 0

BB Controller Virtio SCSI0
H Controller SATAQ

H Controller VirtlO Serial 0
@ usBRedirector1

@ ussRedirector2

3} RNG /dev/urandom

Add Hardware

Send Key

8 B

Details X

Basic Details

Hypervisor Det
Hyp

ervisor:

Firmware:

sle15sp5 on GEMU/KVM

=
=
V]
-
=
&
I
@
=
@
L]
=
L
=]
&
(]
Q
o
o8
2

Storage
Controller
Network

Input

Graphics

Sound

Serial

Parallel
Console
Channel

USB Host Device
PCl Host De
MDEV Host Device
Video
Watchdog
Filesystem
Smartcard

USB Redirection
TPM

RNG

Panic Notifier
VirtlO VSOCK

Add New Virtual Hardware x

Details XML

Host Device:

0000:98:00:1 Intel Corporation Ice Lake Mesh 2 PCle

0000:98:00:2 Intel Corporation Ice Lake RAS

0000:98:00:4 Intel Corporation

0000:99:00:0 Micron Technology Inc 7450 PRO NVMe 55D

0000:9A:00:0 Micron Technology Inc 7450 PRO NVMe SSD

0000:AA:00:0 Intel Corporation Ice Lake Memory Map/VT-d

0000:AA:00:1 Intel Corporation Ice Lake Mesh 2 PCle

0000:4A:00:2 Intel Corporation Ice Lake RAS

0000:AA:00:4 Intel Corporation

0000:AB:00:0 Mellanox Technologies MT2892 Family [ConnectX-6 Dx] (inte(
0000:A8:00:1 Mellanox Technologies MT2892 Family [ConnectX-6 Dx] (Inter
0000 Tech ies ConpectX Family mi
0000:AB:00:3 Mellanox Technologies ConnectX Family mix5Gen Virtual Fun
0000:AB:00:4 Mellanox Technologies ConnectX Family mlx5Gen Virtual Funi
0000:AB:00:5 Mellanox Technolegies ConnectX Family mixSGen Virtual Func
0000:AB:01:2 Mellanox Technologies ConnectX Family mbx5Gen Virtual Func
0000:AB:01:3 Mellanox Technologies ConnectX Family mlx5Gen Virtual Func
0000:AR:01:4 Mellanox Technologies ConnectX Familv mix5Gen Virtual Func

Cancel Finish

5. PCI SAE &K 220|M T} 744 NIC ZES ME#SD

’

F W 22/ ZEMM 7td ZES AHEot Ot
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File VirtualMachine View

LB e
[

Qverview

g 0OSinformation
= Performance

£ crus

B= Memory

%} Boot Options

| VirtlODisk1

&) SATACDROM1
=E NIC:e2:97:64

[#| Tablet

"3 Mouse

== [Keyboard

Q Display Spice

B Soundicho

& Serial1

é Channel (gemu-ga)
E}g Channel (spice)
B PC10000:20:00.2
B PCi0000:ab:01.2
B videoVirtio

BB Contoller USB 0
H Controller PCle 0
B convroller viruo scsio
B Controller SATAQ
H Controller VirtlO Serial 0
@ usBRedirector1
@ USB Redirector 2
&5 RNG /devjurandom

Add Hardware

Send Key

Status:

Title: ‘

Description:

Hypervisor Det

tured

sle15sp5 on QEMU/KVM

_ Storage
B Controller
& Network

& Input

™ Graphics

® Sound

& Serial

w Parallel

5 Console

@ Channel

@ USBHostDevice
B MDEV Host Device
= Video

M Watchdog

™ Filesystem

= Smartcard

@ USBRedirection
& TPM

& RNG

&% Panic Notifier
& Virtl0 VSOCK

Add New Virtual Hardware x

Details XML

Host Device:

0000:98:00:1Intel Corporation ice Lake Mesh 2 PCle

0000:98:00:2 Intel Corporation Ice Lake RAS

0000:98:00:4 Intel Corporation

0000:99:00:0 Micron Technology Inc 7450 PRO NVMe 55D

0000:9A:00:0 Micron Technology Inc 7450 PRO NVMe SSD

0000:AA:00:0 Intel Corporation Ice Lake Memory Map/VT-d

0000:AA:00:1 Intel Corporation Ice Lake Mesh 2 PCle

0000:AA:00:2 Intel Corporation Ice Lake RAS

0000:4A:00:4 Intel Corporation

0000:AB:00:0 Mellanox Technologies MT2892 Family [ConnectX-6 Dx] (inte|
0000:AB:00:1 Mellanox Technologies MT2892 Family [ConnectX-6 Dx] (Inter
0000:A8:00:2 Mellanox Technologies ConnectX Family mbx5Gen Virtual Fune
0000:AB:00:3 Mellanox Technologies ConnectX Family mix5Gen Virtual Func
0000:AB:00:4 Mellanox Technologies ConnectX Family mlx5Gen Virtual Funi
0000:AB:00:5 Mellanox Technologies ConnectX Family mix5Gen Virtual Fun
000( llanox Tech ie nnectX Family mlx5Gen Virtual Func
0000:AB:01:3 Mellanox Technologies ConnectX Family mbx5Gen Virtual Func
0000:AR:01:4 Mellanax Technoloaies ConnectX Familv mix5Gen Virtual Func

Cancel Finish

2 O 7he AEHO| AT VMO SHEE|T VME AlRFet 4= JASLICE +




File VirtualMachine View SendKey

- LIRS S . |
L Overview Details XML

B (s information
=

Basic Details
Performance

sle15sp5 on QEMU/KVM

G CPUS Name: sle15sp5

B2 Memory UuID; Tfc7e6d7-1b6e-4244-8135-053045d576ea
4% Boot Options Status: B Shutoff

| VirtODisk1 Title:

©) SATACDROM1 =

& NIC:e2:97:64 DR

|.# Tablet

) Mouse

== Keyboard Hypervisor Details

B8 Display Spice Hypervisor: KVM

!F Sound ich9 Architecture: x86_64

G Serial1 Emulator:  Jusr/bin/qemu-system-x86_64
Q; Channel (gemu-ga) Chipset: Q35

s Channel (spice) Firmware:  BIOS

PCI 0000:ab:00.2

B Paiooo0:ap:0n2

= Video Virtio

BB controller UsB O

B Controlier PCle 0

BB controller virtio cs10
B Controller SATAD

BB Controller VirtiO Serial 0
@ USB Redirector 1

@ USB Redirector 2

\'_3),:‘,5 RNG /devjurandom

Add Hardware

5EHA: VM LHOlM HIEQ| 3 QB H[0|A

VMO|| 23018} 1 £ VFE EE2 TASLICE BEQ = ZE2E M

2l

— O -

= QOO Z | ACPE AIE25}HX| O K. Of2f

EHSIMR. LACPES 22|X ZEO|| ATt AL
YASTE A% B E 2 1ME Ho{FL|C}

L=X-13
S =
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nﬁflqarcd

Xor miimon=100

e M——

[Next]

OV HES|Z QIHIO|AE ot 2 'I0[H KHE HERIZ 74" FCPE N ZEEZE AEY 32

SUSE KVMO{| A SAP HANAO|| CHet IHo|HH x{E HIEQIA M

SUSE KVMO|AM SAP HANAO]| CHet IHo|H A HIEYZ S M5t H 22| HBAEEE
PCI ZX| 2 VMO|| &ebetL|CH MZ CIE D=2l AQX|of HEE & JHe| E2|d ZEE
A3%10] S2 FCp HZE S MAshL|C}.

rot

() UB e Fops i n2ea= Agls 20ist BARLIC NFSE A8l 22 ol
Els Tdix| oL

of Ziof ZHsto]
FCPOl= SR-IOVeH £5% 7|50| g{oB2 22|5 HBA EZES VM| A gaBiLc 3242 Qs AE Ch2
2o 9ZE S Jlo 22|15 ZES AMZSLIC

() =am zesshio vmolst 2ke + Yadich

EHA|

1. virt-managerS A|ZfgtL|Ct:
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kvm-hana-fcn.html
kvm-hana-fcn.html
kvm-hana-fcn.html
kvm-hana-fcn.html
kvm-hana-fcn.html
kvm-hana-fcn.html
kvm-hana-fcn.html
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Activities (I Terminal Oct 20 01:16

root@sapcc-hana-tst-10:~

sapcc-hana-tst-10:~ # virt-manager I
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