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max_parallel_io_requests 128
Async_read_submit®L|C} HE
Async_write_submit_active® L|Ct HEY
Async_write_submit_blocks I L|C} [l =

CISt SAP HIAE & 7140 CHot XtASH LI 2 S HZSHUAIL "SAP = E 1943937" HWCCT(SAP HANA 1.0)
8l o] AL "SAP M| 2493172" HCMT/HCOTZ(SAP HANA 2.0).

CHZ OIRl= HCMT/HCOT & Al=lof| CH3l| H5 dFol= 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",
"Request": "false"
by
{


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/

"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/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"

= HIAE 40| ALE3H{OF SLICL B O 2 SAP7F HCMT/HCOT E+et &7H MSdth= AFE Hol &
U= ALULICH CHS 4K 23 MI| HIAEQ| o= A Al=lo| A 7t 2 ZLICE



"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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ALO|A T2 MHANE 2F U HI2YH SAPHANASAE £ Zt SAEQ| RAM 37|, AEZ|X| 7|8t Snapshot
SARO| W HEN ZH2 M HETL HRPL|CE SAP HANA SAE 20 M2t AEZ|X| ZHEER 5 Zest A3
=7t %@ELI Ct.

rlo
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HEHIE 7L o 03 XIS TEYA2.
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HIEIE AEBHOF BLICY.

* AEE[X| AEE2] 5l SAP HANA S A E0| Seot HZ £ & AFEELIL 0|0] 7Hs5HX| g2
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Unit) 27|17} 9,0009! M maj|Qlg MAslof ghLCt.

* VMware SEOA A8 F01 2t 74 BAl0] HE VMXNETS HIES|S OfEEIS Sersfof $LICt 7t 27
AR "ATh0ll AZE B 2ME HESHIAIR.

* M2 Zhe| ZHA S X5t 22 HIo|E SHof to B2 UERXZ/I0 ZZE AMESHIAL.

CHE J22 10GbE HEHIE A3 AEE|X| ZEED] HA Y0 HZE 4712 SAP HANASAES HY| F=
Of| 4LIC} ZF SAP HANA 2 AEO0|= 5 Fabricoll Lt Active-Active HZ0| JL&LICH
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HEEIS E8| AE2|X| B0 M VMware vSpheredf] SAEIEI AIAE 2 HH7HX| A= £ A=Z =HEHs|{OF
ghct. 22| A& olxzt 2|0 = VDS(VMware Distributed Switch)S AF23t0] StHO|THHIO| X A|Z0|M HIER 3
Eefiglo| MAst 51t 22| ES24E ML

13


hana-aff-nfs-storage-controller-setup.html#lif-configuration
hana-aff-nfs-storage-controller-setup.html#lif-configuration
hana-aff-nfs-storage-controller-setup.html#lif-configuration

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|H HESR 3 2AEH0|A FHE(NIC)2| QoS(MH|A ER)2 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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L
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SAP HANAO| A= NVE(NetApp Volume Encryption) 5! NAE(NetApp Aggregate Encryption)E AtEE 5

A LIC
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vol modify -vserver <vserver-name> -volume
<volname> -snapdir -access false

vol modify —vserver <vserver-name> -volume
<volname> -snapshot-policy none

215 vol modify -vserver <vserver-name> -volume

<volname> -atime-update false set admin2
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1= NFS modify -vserver <vserver_name> -tcp-max
-xfer-3|ze 1048576 set admin 2 A& stL|Ct

NFS modify -vserver <vserver_name> -v4.1 -acl
disabled

NFS modify -vserver <vserver_name> -v4-id-domain
<domain-name>

NFS modify -vserver <vserver_name> -v4.1 -read
-delegation disabled

NFS modify -vserver <vserver_name> -v4.1 -write
-delegation disabled

NFS modify -vserver <vserver_name> -v4-numeric-ids
disabled
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SUSE Linux Enterprise Server 12 5! 15

SUSE Linux Enterprise Server 12 SP152E{ '/etc/sysctl.d' C|HE2|2| 14 mofl 7' o7 H-E -6l of
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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

(D SAP OSE SLES HH0f| ZetE Saptune2 AFESHY] O[2{st Zt2 HEY & UASLICH XHAS LHE2
2 HESHIAIR "SAP U2 3024346" (SAP 21191 HQ),

Red Hat Enterprise Linux 7.2 O|A&0]| Cist 24 07 4~

SAP HANAOI A MM El= I 2 =0f| Cish 2F SAP HANA SAEOA &7t 72 & 714 0i7 HAE RFsH{of
Lot

Red Hat Enterprise Linux 7.25E '/etc/sysctl.d' C|2 E2[2| 714 TtANM 'S 047 H-E MHHOF BfLICH Ol E
£0{, 0|20] 91-netapp-hana.conf Q! 714 mtAS oH=0{0F BHL|C}.

16777216
net.core.wmem max 16777216
net.ipv4d.tcp rmem = 4096 131072 16777216
4096 16384 16777216
net.core.netdev max backlog = 300000

net.core.rmem max

net.ipvé4.tcp wmem

net.ipvéd.tcp slow start after idle = 0

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

o

@ RedHat Enterprise Linux HH™ 8.6 5 E{ SAPE RHEL A|AH HS(Ansible)2 AtESH0 AH
M8 £ USLICHL 2 HESHIAIR "SAP M2 3024346" (SAP 212l Q).
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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
sapcc-hana-tst-06:/mnt/tmp
sapcc-hana-tst-06:/mnt/tmp

# mkdir shared
# mkdir usr-sap
# cd

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

Ho

2HSLICE.
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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
sapcc—hana-tst-06:/mnt/tmp
sapcc-hana-tst-06:/mnt/tmp
sapcc-hana-tst-06:/mnt/tmp
sapcc—hana-tst-06:/mnt/tmp

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

H= o o3

mkdir usr-sap-host3
# cd ..

sapcc-hana-tst-06:/mnt # umount /mnt/tmp
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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/NF2
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

A Xt S o7 | = AE0f chet Aets AEELIt ChS

AE A|AHIO| A2 OIRE X|MS MAMstD &
o= 2+1 CI= §ﬁ§ HANA A|AEIOf CHet Z4¢
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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

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

H H= H= H H= H

sapcc-hana-tst-06:~
sapcc-hana-tst-06:~ chmod -R 777 /hana/log/NF2
chmod -R 777 /hana/data/NF2
chmod -R 777 /hana/shared
chmod -R 777 /usr/sap/NF2

sapcc-hana-tst-06:~

sapcc-hana-tst-06:~

H H= H H

sapcc-hana-tst-06:~

* HX XX} SAE

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

sapcc-hana-tst-07:~
sapcc-hana-tst-07:~
sapcc-hana-tst-07:~
sapcc-hana-tst-07:~
sapcc-hana-tst-07:~

H H= FH H H= FHE

sapcc-hana-tst-07:~
sapcc-hana-tst-07:~ chmod -R 777 /hana/log/NF2
chmod -R 777 /hana/data/NF2
chmod -R 777 /hana/shared
chmod -R 777 /usr/sap/NF2

sapcc-hana-tst-07:~
sapcc-hana-tst-07:~

+H H= H= H

sapcc-hana-tst-07:~

* 7| S AE:



sapcc-hana-tst-08:~ # mkdir
sapcc-hana-tst-08:~ # mkdir
sapcc-hana-tst-08:~ # mkdir
sapcc-hana-tst-08:~ # mkdir
sapcc-hana-tst-08:~ # mkdir
sapcc-hana-tst-08:~ # mkdir
sapcc-hana-tst-08:~ # chmod
sapcc-hana-tst-08:~ # chmod
sapcc-hana-tst-08:~ # chmod
sapcc-hana-tst-08:~ # chmod

[—

« ''[HANA/data/SID/mnt0000 *'
* ''HANA/log/SID/mnt0000 *
* ''nana/shared

* 'lusr/sap/sid'

CHE #Holl= HY 2 2E Sl Ok
Ltet AELICE

Ip A[AE
/HANA/data/SID/mnt0000 *
/HANA/log/SID/mnt0000 *
HANA/S

lusr/sap/sid

CHS HOil= CHefet NFS H{T 51 ONTAP E2|=2| OI2E

HZA 1} 2atstL|Ct,

®

NFSv39| 2L

AL Jusr/sap/sidoi| CHSE NFS

AT EQO{LE At ZHof

ONTAP 92 AE35IH NFS T4 37|E =
#2 GIZS ALl oA M2l 2t o
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ZEELENRE S

SAP HANA Tt SAE
NFSv3 EE= NFSv4
NFSv3 EE= NFSv4
NFSv3 EE= NFSv4
NFSv3 EE= NFSv4

2 AINFS &= He| S

M

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

777
777
777
777

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

flo

NFSv4
NFSv4

FH0[ Lot ASLICH SS i H

AtESHOF RfLICt. O M A|A-0] = A

SAP HANA CIZ=

Eof D2 E=(0{0}

D AE SAP HANA G|O|E{H| 0| A 9| TS M A|ARIOH| AHZ3HOF 3H= NFS HTO|

SAE

NFSv3 K= NFSv4
NFSv3 EE= NFSv4

== NFS 3! ONTAP

SAP LaMag AME3t2{H /usr/sap/sid C|H E 2|7} 2Z0|0{0f EL|Ct. [t2tA SAP LaMag AtEdt=
=52 UIRESHK| OHYAI2.



Okl

S 047 HaJL|ct NFSv3 NFSv4 ONTAP 95 AF23H  ONTAP 85 AtE%H

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| &0l Al AF8E &= )= "nconnect=n" O2E SME A835t=
20| Z5LICE

M5 HAEE Solf O A7} LIHELIC nconnect=4 H|O|E| &0 CHsl Y53t 17| ZHHE
HMZstL|Ch 23 M7 |4 27t e W =20| € 2= JELICE nconnect=2. R EE2
'nconnect EHS A8 B2 B2 0|1HS &2 + ASLICE NFS MHO| X | D2 E(IP F4)=
AL Bl MMl 22 HoL|C Y% IP A0 72 OH2ESH T nconnectol| CHE 242
AL8SHHEtE O] 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 3SRH HEME HESHIA 2.

nconnect?t NFSv4.x2t &7 A2 E|= ZAL NFSv4.x MM &2 &2 CHZ #&lof w2t = sHof
ZLICH MM £22| &2 <nconnect value> x 64L|Ct. SAEO|A HEEIO| 2ZEl

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] I A|ARIS O ESIZ{H CHS

R

1. LWQs

SHMA|.

MY A|AEIS 'fetc/fstab' A THU0]| =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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CHS Oflofl A= G|O|E| & 21 I A|AEIN| NFSv4.12 AFRSHD "HANA/ZS" 2 "/usr/SAP/NF2" IH A| AElo||
CHSH NFSv32 AL23t= SID=NF2Q! C}&Z S AE SAP HANA H|O|E{H|O|AE Ho| FLICI 27|29 Z2 1MB NFS
FM& M7|9| AR 256K7t AFR EILILCE.

1. BE SAEQ| etc/fstab' A I T ot It A|AEIS 2=TFEHLCL,

£ SEELCt /usr/sap/NF2 THY A[AHI2 |O[E{H|0|A SAEDICE CHELICL CHE Ol= S
HOFLIC} /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 O ESHE{H 'mount —a'S H#SLICEH

NFSv4E 2|5t SAP HANA A X| ZH]

NFS HH 4 O|A9| AL ALEX} QI50| 2REIL|Ct. LDAP(Lightweight Directory Access
Protocol) At 2t 22 %E%* AL 22| =7 £ 2 AEXL AEE A8 0] 2152
SEEh & QIELICE O MMM = 22 Arﬂxr AEE 5= wiHol| cs dHeL(C,

a 71—

2| AFXt C<sid>adm’, “<sid>crypt SAP HANA AZESQ|0] MX|E A|Zst7| MO sap
HANA SAE 8l AEZ|X| HEEZO| U ‘sapsys’ IES 522 MHs{of fL|Ct.

SAP HANA 2 A E

EMSHK| ¢b= 2 SAP HANA 2 AE0 'sapsys’ 53 A&oljof giL|ct AE2[X] AEE22| 7|E O F ID
SE6X| o= 1Ret 1F IDE MEISHOF SfL|CL

30



SAP HANA SAEN|M ALKt <sid>adm W <sid>crypt O] MMEILICH AER|X| HAEEZ{Q| 7|& ALEXL DL}
SESHX| o= 17t IDE MEfSOF ghL|Ct.

LIS SAE SAP HANA A|AEIQ| AR B E SAP HANA SAENM AFRXF & I8 ID7F SsHof gLict 28 9
AMEXtE 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 SVMO|AM Sot 2t = M™sHoF BLICE Linux SAEQ| I
'/etc/idmapd.conf Of| A| =0|Q! 047 B4~ "domain=<domain_name>""& A& $L|C},

NFS idmapd AMH|AE AFESt0 AIRRLIC

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

(D 4 Linux A<0ll= 0 E247H BRsHR) RALICH 20 HAIXIS SABE ELiC,

AE2[X| HEESY

AHEXL D2 JF ID= SAP HANA SAE Sl AEZ|X| ZAEE2{0| A SsHof BfL|Ch AER|X| 22{AHOA CHS
HHES Yot 2150 MERIE *HMOH_“:}

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>

EESE SVME| UNIX AFEAF REQ| O F IDE 022 ZF et}

vserver services unix-user modify -vserver <vserver> -user root -primary
-gid O

SAP HANAZ 1/0 AEH 1M

ZE5t A 8= Ih 8l AE2|X| A|AH0

NetApp2 O &l 7HX|E Holstr| floll d5 HAEE €Al
240[ Ltet ASLIC.

2

SLICH oS Bol= 45 HAEONM & £[Ho|
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oH7H i

max_parallel_io_requests

Async_read_submit@!L|C}

Async_write_submit_active®! L|C}

Async_write_submit_blocks & L|C}

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: hdbparam2 AHE56H0 M X|St= S SAP HANA Ci[O|E{H|0] A A",

L=

SAP HANA 2.05E] hdbparam [ 0|4 AF2E|X| &

= "hdbparam” Z2{| /2 E AHE5t0{ SAP HANA Cl|O|E{H|0] A &X| = Oi7H tHE FY 4 USFLIC

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

I:I=IE=I CC L

HY L= SAP HANA StudioE AHE3to] MES 4 USLICE XHM|E LIE 2 SAP LE & HESHYA|R "2399079 :
HANA 20{| A hdbparam H|{", ot2{f I 21} Z0[ global.ini LHO{| A OH7H 5—1‘—3 AYg =k JSLICH

SAP HANA 2.0 SPS55E{ 'etParameter.py' 232

32

30 ORI HE= 'gIobaI.ini’E O|S=IR}ELICE o7 Ha= SQL

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
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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 H|O|E| 28 37|

7|2X o= SAP HANAE= SAP HANA AH|AE oH-r°| HIOIE 2&0F AFSRLICH o
AlABQ| 2o med 37| Het wiEofl £[cH HIo|E =& 371E Mgtots Aol E5LIL

Ao 2 MAsta{H XM MMl global.ini® Ol CHS Oi7HHSEE ME L LT,

datavolume striping = true
datavolume striping size gb = 8000

O 5t 8,000GB H|ghol| =&t = M C|O|E 2F0| MY ELIC "SAP M2 240005 2= 15" XtAlet L2 o
Ltet ASLICE

SAP HANA AT EQ|0{ AX|
A

O] MMOIME EHY SAE Gl LIS SAE A|AEIO| SAP HANA AZEQS MX|5}7| 2I8H
NARIS 7H4S rE S dEetL|Ct

mx

CHS 2 AE AJARI0| SAP HANAS ZX[ot2{H L2 HAIE +ASHIAIL.

1. SAP MX| =75 AFB5I0 hdbelm YKt SAE F SHLIOIA CHS H
M85t addhosts F HM &YX (sapcec-hana-tst-03) % CH7|
Itk

S Ao EX|E AEYLICL §82
A

24
D AEE (‘sapcc-hana-tst-04°

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 2= ZUA A O] s AEO| MEISH RE Y @45 MXYU=X| FHlEL(CH
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%7} HlojE| 25 TE|M %7}

SAP HANA 2.0 SPS45E| 7} H|O|H =& ME[M= 71 9E + ASLICEH W2t SAP HANA
B|' E C|O[E{#| 0| A 0| HO|Ef =F0i L3l = 7H O] &fo] =F8 Fdst e =82 37| 8
45 Hgts £a15t0] =g + AL

@ SAP HANA £t SAE 5l SAP HANA LIS §AE A AEIO| M HIO|E] 280 S 0|Al9] 78 288
AHEE = ABLICH AREX] 7} EIO|H =& THE[MS F7tE + ASLIC

—= T =2 T M4

F7hHI0|H 2§ ME|M g3t
X7t Hio| 28 ITiE|M S EA3tste{™ SYSTEMDB T40i A SAP HANA Studio === Cockpit2 AHE2S}H0]

global.ini’ I-H01| Lt 258 FIteLCh

[customizable functionalities]
persistence datavolume partition multipath = true

() globalini Toll £502 Tf2t0lElS Z7F0k121 GlO|EIHI0IAS CHA| AIStSHO} BHLICH

T S AE SAP HANA A|AEIZ 28 1M

02 mpE|MO| A= THH S AE SAP HANA A|AB9] =& #|0|0F= % of G0l =& TE[M0| S?AE NES=
2l|ojop 1} ZX[2t CFE O 22[AH|O|E| 21 =& EfE CiolH 2822 MEE 7t HlolH =2&0] A= Azt
Z&LCh LS BoM= = JHS| C|o|E =& THE|M0] = SAP HANA T S AE A|AHIO| —_rUH o= EO1 SLict.

ZHEE2{ AQ| OiO2|AH[0|E ZHEEZ2{ AS| OiO2|AH0|E ZHEE2{ BL 0fIZ|AI0|E ZHEEZ b2l 0fIZ|H0|E
1 2 1 2

HolH 2&: 28 28: SID_shared ool 2& 231 =
SID_DATA_mnt00001 SID_data2_mnt00001 SID_| OG mnt00001

CtE HOM= CIOIE| 28 ME|MO| 27121 tHd S AE A|ARIQ| ORE X|H 42| o 20 FLCt.

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_&2R[E usr-SAP 2£ /usr/sap/sid/hana/shared
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LIS 2 AE SAP HANA A|AERIS ?fet 28 7148

& dlojofz2

St 79| H|0|E| 28 IIE|M0| Q= LIS SAE SAP HANA A|AEIQ| 2f|o|otL1} ZHX| gt CI2
HJEIHIOIEOH 232N COE E1|0|E1 EO=Z NZE F7tHO|H 280| U= Aot ZELICH CHS BOM=E F
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EREE
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Eo cHst
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Ct=Z BO|M= CoE =

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

HEED A9
Oi2Z2|AH|0IE 1

HEEE A9
OH1Z2|A[O|E 2

HEEZ B
OH22|AH|OIE 1

Clole = &:
SID_DATA_mnt0000
1

EJEE:

SID_data2_mnt0000 SID_LOG_mnt00004

N

jre §
o

SI

=2]=.
=5

_r<_3|°_
D shared

B LHE[H0] 270l T S AE A|AHIS]

ClMEz SAP HANA SAEQ|

Or2E X8

/HANA/data/SID/mnt0000
1

/HANA/data2/SID/mnt000
01

/HANA/log/SID/mnt00001

/HANA/data/SID/mnt0000
2

/HANA/data2/SID/mnt000
02

/HANA/log/SID/mnt00002

/HANA/data/SID/mnt0000
3

/HANA/data2/SID/mnt000
03

/HANA/log/SID/mnt00003

/HANA/data/SID/mnt0000
4

SID_LOG_mnt00001

O2E X[ #49 dE

ZHEEC B2
Oi22|H|0|E 2

HO|E 2 EE:

SID_data2_mnt0000
1

EIEE:

SID_LOG_mnt00003

2128 Clole 2 E&: CIOlE 2&:

SID_LOG_mnt00002 SID_data2_mnt0000 SID_DATA_mnt0000
2 2

- ClolE 2&: CIolE 2 2&:
SID_DATA_mnt0000 SID_data2_mnt0000
3 3

CIoIE 2 2&: 23 =E: -

Clole 2&:
SID_DATA_mnt0000
4

Hof FLIC.

Ha

DESAE(
Ot2EE|ASLICE

DESAEQ
OFREE|ARELICH

DESAEQ
O ER|}SLICH

SBESAE(
O2EEASLICE

DESAE(
O2EE|ASLIC

DESAEQ
OFREE| AR ELICH

HESAEQ
Ot2EE|ASLICE

DESAEQ
O2EEASLICE

DE SAEQ
Op2EE|ASLICH
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st Az Cla ez SAP HANA SAEQ| Ha
o2 E X|H

/HANA/data2/SID/mnt000 ZE= S AEQ|
04 Ot2EEASLICE

SID_data2_mnt00004

SID_LOG_mnt00004 /HANA/log/SID/mnt00004 = SAEQ|

O2EE|ASLICE

SID_3R& 3RE IHANA/ZS/SID DE SAEQ

OFREEA}SLICH
SID_ZQE usr-SAP-host1 Jusr/sapl/sid SAE 10f

O ER[}SLICH
SID_Z8E usr-SAP-host2 Jusr/sap/sid SAE 20]

OFREEA}SLICH
SID_ZQE usr-SAP-host3 Jusr/sap/sid SAE 30f

O ER[}SLICH
SID_Z8E usr-SAP-host4 Jusr/sap/sid SAE 40]

OFREEA}SLICH
sSID Z2es usr-SAP-host5 Jusr/sapl/sid SAE 50

Ot2EE|ASLICE

ONTAP A|AR 2t2|Xt 2= ONTAP CLIE AFESH0] Af HIO|E 252 W4&stn WY ADO|A0 OIREY £
AL,

° T SAE AAHIS FR OIRE X[HE WEstn HIo[EH|0|A S AE0 Cist MetS AFELIC
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sapcc-hana-tst-06:/ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-06:/ # chmod -R 777 /hana/data2/SID

© C}E SAE AAHO| 39 0I2E X

o

dMotl 2= HAXL 8 7| s AEO CHet #ehsS dEe

CHe B3 ol= 2+ 1 CHE = AE HANA A|AHI0) CHet 4 JLICE

——

W AU =

>

E:

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

- HE XK SAE:
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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

=

" 7| 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

2. BE S AEQ| 'fetc/fstab' 74 MHUOH| Z=7t It A|ARIS FIFELCH

NFSv4.1S AFE0t= B 2 AE A|AHI| CHoi M= LS OIS EXRSHAIL.

<storage-vif-data02>:/SID data2 mnt00001 /hana/data2/SID/mnt00001 nfs
rw, vers=4

minorversion=1,hard, timeo=600,rsize=1048576,wsize=262144,bg,noatime, lock
00

2t H0|El BES HHSt Ol L2 AE2(X| 7h4 QIEIHO|AS ABSH0! 2t 2B Chef T2 TCP
(D) M2 Agsin YR Selsioilt OSUM ALZE 4 2L 22 nconnect I 2E S4S
AFEBHIAIL.

0%
2
i=]
ne
>
[>
oo
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=]
Ho
Im
o
-
n

3. 'mount —a' HHS Al

=7t HlolH 2§ THE| 7t

B E C|O|E{H[0] 201 3l CHZ SQL =2 20| B E H|O|E{H|0[A0f| =7} H|O[E 2& ME|MH S F=7tetLCt.

=7t 282 FZE AFERLICE

ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/data2/SID/';
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File Edit Navigate Project Run Window Help

i THES R RIS SRR S Quick Access] | g2 | [%61]

o Systems 51 B-2il-ad@8% *~ 0 msess-salonse’ 3 =i
g 593@553 (SYSTEM) 0simzno B OB e o
PN s
[l 553053 (SYSTEM) ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/datal/S83/':
& Backup
b Catelog
& Conte
b H publ
bl sap
bl system-local
& 2> Provisianing
b = Securty

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

jdbcsap//10.63..eNumber=00SYSTEM  Wiitable Smart insest 168

* "SAP HANA 2 ZE2|0] £2M"

« "AEZ[X| SX|E AHESH SAP HANA THslf 5"

* "SnapCenterS AtE8t SAP HANA B¢ 5l 53

* "SnapCenter SAP HANA Z2{ 19212 A2510] SAP A|AHE! AL Xt 3H5LH7|"

* NetApp EA1%t HIH
"https://www.netapp.com/support-and-training/documentation/"
* SAP HANAE SAP Q15 AME{Z2t0| = AEZ|X| SHE0]
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"
* SAP HANA AE2|X| @ FLALE
"https://www.sap.com/documents/2024/03/146274d3-ae7e-0010-bcab-c68f7e60039b.html"
* SAP HANA St&% HIO|H HIE| S& FAQE HZ5HHAIR
"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|t SAP HANA 2 Al3| 710| = £ H XA

"https://www.vmware.com/docs/sap_hana_on_vmware_vsphere_best_practices_guide-white-paper"
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