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max_parallel_io_requests 128
Async_read_submit®L|C} HEY
Async_write_submit_active® L|Ct A
Async_write_submit_blocks®L|C} (=R

SAP HIAE & FH0f| Cist XtM[sH LIE2 2 XS AR "SAP = E 1943937" HWCCT(SAP HANA 1.0) & 2]
AL "SAP 0|2 2493172" HCMT/HCOTE(SAP HANA 2.0).
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"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/0 requests

per completion queue",

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

by

0|23t H= HIAE F M0l ALE3HOF FLICH YEHMOE SAP7F HCMT/HCOT =71et &7 ME 5= AP Mol
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A A 20| Y= BRYULICL CHZ 4K 23 MI| HIAEQ| 0= & A=Zl0|M 7142 AILICh

"ID": "D664D001-933D-41DE-AS04F304AEB67906",
"Note": "File System Write Test",
"ExecutionVariants": [

{
"ScaleOut": {

"Port": "${RemotePort}",

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

"ExtMinSubmitBatchSize": "${LogExtMinSubmitBatchSize}",

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

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

"ExtSizeKernelIoQueue": "S${ExtSizeKernelIoQueue}"

AEE|X| AO|E ZEM|A TR

HANA SAEE C|AT 0t 2F AE2[X| ZHO| SAP HANASAE UL = SAP 4
ZEEASLIC

HAE

o

=2 Sl

or

ALO| R T2 M A= 2F U HI2Y SAP HANA SAE # Zt SAEQ| RAM 37|, AE2|X| 7|8t Snapshot
SAHEQ| i) HED Z2 MR HEI EQUULICH SAP HANA SAE 0f| W2t AE2|X| AESS 3 Bt C|A3
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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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SAEN U SEA HEYZ QAUEM0|A FEE(NIC)S| QoS(AH|A SR ME eehS SHAAZ £ UELICEH NIC
ZHO 7} Ay st
o

1S 2R HA 7|52 SXIStHAM M8 S2|H NICE AI8st2{H M2 =2[H
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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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Total: 48Gb/s per SAS stack

SSDE M%%-* 3%, Ch2 20 Z0| 5tLte| SAS A0 X|CH StLto| ClAR HXE HASI SAP HANA ZAEO|
LSt 458 M3Y 4 USLICH 2 2 L{o| C|AT = HA Yo & HEE2{0| #SotA| 24H=|0{0F ZHL|C,
DS224C |:|¢3 %‘EE Ar2otH 45 2 SAS A0|2E AF8E &= UX|TH E 4= Of LTt

Storage controller HA pair Storage controller HA pair
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2 x 6Gb/s 2 x 6Gb/s 2 x 12Gb/s
DS2246

2 x12Gb/s

DS224C

Total: 24Gb/s per SAS stack Total: 48Gb/s per SAS stack
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NFS modify -vserver <vserver_name> -v4.1 -acl
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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

nIEgSts

nfs modify -vserver hana-v4.x-session-num-slot
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SUSE Linux Enterprise Server?| 41 Of7H Q1L |Ct

SAP HANAOA MAE|= 3220 2} 2 SAP HANA SAEQ| 271 74 9! A o7 H4E T XN SHOf ShL|C}.

SUSE Linux Enterprise Server 12 5! 15

SUSE Linux Enterprise Server(SLES) 12 SP12E{ 7{'d 0i7f H== Yetc/sysctl.d' T2 E2|2 714 THOf|
MHEE|0{OF EHLICE 0| S04, 0| 20| 91-netapp-hana.conf @ A M S BHS0{0f $fL|LCt,

16777216

16777216

4096 131072 16777216
4096 16384 16777216
net.core.netdev _max backlog = 300000

net.core.rmem max

net.core.wmem max

net.ipvé.tcp rmem

net.ipvé4.tcp wmem

net.ipvéd.tcp slow start after idle = 0
net.ipv4.tcp no metrics save = 1
net.ipvé4.tcp moderate rcvbuf =1
net.ipvé4.tcp window scaling = 1
net.ipvéd.tcp timestamps = 1
net.ipvéd.tcp sack =1
sunrpc.tcp max slot table entries = 128

(D SAP OS& SLES H{H0f| ZEEl SaptuneS AESI0 0[2{%t Ztg HEY £ JUESLICL 2
XS AR "SAP M2 3024346" (SAP 2191 T Q).
Red Hat Enterprise Linux 7.2 0| 4H0]| CHgt 724 Of7H Qi |Ct

SAP HANAOIAM MM El= 23 Z 0] CHsl 2 SAP HANA SAENM 271 7 8l 1M 07} 45 THs|{of
==y

Red Hat Enterprise Linux 7.25E 'fetc/sysctl.d' CIHE2|2| -4 DiANA 7' O§7H HS~Z MAsHOF SLICH o2
£04, 0|£0| 91-netapp-hana.conf ¢! A IS oS 0{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

rmem max

.netdev_max backlog = 300000

tcp slow start after idle = 0
tcp no metrics save = 1

tcp moderate rcvbuf = 1

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 SHY O|2{at
HAHE ME8Y & JUSLICE S ISR "SAP X 3024346" (SAP 2101 Q).

off ot¢l CIMEE|E MLt
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AE A|AHIO| AR '/hana/shared' 222 OIRESIT '2R' U 'usr-sap' 6t9| CIAEE|E 2HELILCE.

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
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MARIS| Z2, Jhana/shared 282 DR ESID 2 SAEQ|'2Q' YU 'usr-sap' 319 CIAEZ|S
2+1 CHS SAE HANA A|ARIS H0{ EL|CL,


https://launchpad.support.sap.com/#/notes/3024346
https://launchpad.support.sap.com/#/notes/3024346
https://launchpad.support.sap.com/#/notes/3024346

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-hostl
sapcc-hana-tst-06:/mnt/tmp # mkdir usr-sap-host?2
sapcc—hana-tst-06:/mnt/tmp # mkdir usr-sap-host3
sapcc-hana-tst-06:/mnt/tmp # cd ..

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

O2E XHE dyeLct
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() ol ool SID = NF29! SAP HANA BIO|E{#[0| A 0f FLict.
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sapcc-hana-tst-06: mkdir -p /hana/data/NF2/mnt00001
mkdir -p /hana/log/NF2/mnt00001
mkdir -p /hana/shared

mkdir -p /usr/sap/NF2

chmod -R 777 /hana/log/NE?2

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

sapcc-hana-tst-06:

N N N N
H H H H H H H

sapcc-hana-tst-06:

-

* L5 2AE ANAHIS ZR2 OI2E XHE st 2= XXt 3L o] = AE0 chist Mets AL

Che B3 ol= 2+1 CHS @A E HANA A|ARIOf| CHEE ZA LT
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sapcc—hana-tst-06:~ 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

sapcc-hana-tst-06:~
sapcc-hana-tst-06:~
sapcc-hana-tst-06:~
sapcc-hana-tst-06:~
sapcc-hana-tst-06:~ mkdir -p /usr/sap/NF2

chmod -R 777 /hana/log/NE?2
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:~
sapcc-hana-tst-06:~

H H= FH H H= H H H H H

sapcc-hana-tst-06:~



s HX AKX} SAE

sapcc-hana-tst-07:~ # mkdir
sapcc-hana-tst-07:~ # mkdir
sapcc-hana-tst-07:~ # mkdir
sapcc-hana-tst-07:~ # mkdir
sapcc-hana-tst-07:~ # mkdir
sapcc-hana-tst-07:~ # mkdir
sapcc-hana-tst-07:~ # chmod
sapcc-hana-tst-07:~ # chmod
sapcc-hana-tst-07:~ # chmod
sapcc-hana-tst-07:~ # chmod
* 7| SAE:

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

o A|ARS OF2ERLIC

NFS HZ 5! ONTAP 22| XEZ CIZ OIRE

* ''HANA/data/SID/mnt0000 *'
* '/HANA/log/SID/mnt0000 *'
 'lhana/shared

* 'lusr/sap/sid'

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

777 /hana/log/NFE2

777 /hana/data/NF2

777 /hana/shared

777 /usr/sap/NF2

/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/NE2

777 /hana/shared

777 /usr/sap/NF2

ZHO| ALEEILICE. Cf3 oY A[AHIO| 2 AE0]| 02 EE[0{OF BHL|Ct,

Che Holl= Y S AE Y CHE A E SAP HANA G|O|E{H[O]| A 2| CHFOH I A|AEI0| AHE6HOF St= NFS H{XO|
Ltet A&LICH

OH A|AE SAP HANA Tt SAE SAP HANA LIE SAE
/HANA/data/SID/mnt0000 * NFSv3 EE= NFSv4 NFSv4

/HANA/log/SID/mnt0000 * NFSv3 EE= NFSv4 NFSv4

HANA/S &

lusr/sap/sid
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NFSv3 EE= NFSv4
NFSv3 = NFSv4

NFSv3 EE= NFSv4
NFSv3 = NFSv4



CHS HOl= CHYet NFS 7 5! ONTAP 22|X9| OI2E SMO| LIt JYELICH 35 o7 H4= NFS 2 ONTAP

H7E of S RFetL|C)

®

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

NFSv32| 22 LT EQ0{L} MH Fol &d Al NFS &3 Fe| 2 S YX[5I2{H NFS EZ S SHH|sHoF LTt

ONTAP 98 AL83121 NFS X4 37|18 A/t IMBIX| 748 4 UBLICH S6], AE2|X| AIAH0| 40GbE Ei T
= IS ABSI0] 0|4 N2l S HORH M 2|5 1MBR LHHOF BiLIC,

Hp

)

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,

Al

®

®

®

®

=
Ad 2

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| ESLICL

MS HAEEZ B8 O AME & £ USLICE nconnect=4 E3| H|0|E| 2F0] CHal Y=t 27|

7l 2t 22 N 7SS 0 EF0| 2 & JSLICH nconnect=2. 37
=& 2 'nconnect' M E AtE38H= 20| ZELICEH NFS AH 2| A HI| OIRE(IP F4)= A ¢
NIMo| &g HolgtL|Ct SUSH P FA0 =712 OF2ES = nconnectO| CHE 7S AF2SIHZEE 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 229 22 <nconnect value> x 64JL|CH SAEO|A HEEO| 2= E

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"

S0l 'fetc/fstab’ T+ THES AFESHH IfA A|ARS OF2ESHE LhS THAHE +AotHAI2.

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

1.

LRt

oHl A|AEIS 'etc/fstab' T+A TFUof| Z=7}8fLICE.

31



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 I A|AHIZ OFR2ESHH 'mount —a’'E A& BIL|CE.

CtS ool A= Cllo]E] & 20 I A|AH0| NFSv4.1S AFESET "/HANA/SR" X "/usr/SAP/NF2" I A| Ao
CHoll NFSv32 AL2SH= SID=NF292! CHE S AE SAP HANA C|O|E{H|0|AE E0{ FLICt 27|29 2L 1MB NFS
ME, MT19 AR 256K7} AFEEILICH

1.

32

DE DAE9 'fetc/fstab’ 74 MU0 R0t It A|ABS FIHLICH

£ Z2I8ML|C} /usr/sap/NF2 THY A|AEIS C|O|E{H|0] A SAEDICE CHEL|CE LIS Ol= 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 It A|AHIS OFRESHHH 'mount —a'S A& gtL|C}.

NFSv4E 23t SAP HANA M X| =H|
NFS HH 4 0| &9 B2 ALEX} QI50| HRetL|Ct LDAP(Lightweight Directory Access

Protocol) A|H{Q} Z2 S ArEX}L 22| =7 = 22 MEXL AE S AMESIH 0] 215=
Tl = ASLICE L2 MAUM = 22 AEX AEE Fddts L-ol s 2F L.

2| MRt “<sid>adm’, “<sid>crypt SAP HANA ALZEQJO] MXIE ARSI MO sap
HANA SAE Gl AEZX| HEEZY % ‘sapsys’ IAE2 S2E MMsHof gfL|Ct,

SAP HANA 2 A E

ZEXSHK| b= AL SAP HANA SAEO| 'sapsys' 122 MAsl{of EhL|Ct AER|X| AEER{Q 7|Z 15 DY}
SEHX| = D% OF IDE MEqs|{of |t
SAP HANA & Xt <sid>adm ¥ <sid>crypt O HHEL|CE AER[X| HEER|Q| 7|E ALEX} ID2F

Im
b2
>

mn 2=

AMEHSHOF LTt

LIS SAE SAP HANA A|AEIO] AQ TE SAP HANA SAEN|M AF2XF A OF ID7F SsHof gLt 28 9l
A8 A= FES 2= 21012 Jetc/passwd AA A|AHIO|M CHE 2= SAP HANA SAEZ SASH0] CHE SAP
HANA SAEQ| /etc/group MAELICE

NFSv4 =l 2 E Linux MH("/etc/idmapd.conf") & SVMO|A St Zto =2 MAsfof gtL|Ct.
(D Linux SAEO0f| CHet o4 etc/idmapd.confOll Al =021 O7H B4 "Domain=<domain-name>"g&
MESLICE

NFS IDMAPD AH|AE gMolstn A|ZFgL|Ct

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

(D) 4 Linux Holl= 0] B2t Bk etLIC 3 HAIXIE SAIME Ech

AEE[X| HEESY

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>
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EESE SVME| UNIX AHEXF REQ| O F IDE 022 AF Lt

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

SAP HANAZ 1/0 AEH 1M

ZFot 0 AR THE 3 AE2|X] A|2E o

NetApp OIAHEQI 74X S Bol6t7| SIeh M5 HIAES AA
2to| Lot LIt

]

SLICH CH2 #0ll= &5 HAENM R £[Ho

OH7H tH == at

max_parallel_io_requests 128
Async_read_submit®L|C} HE
Async_write_submit_active®!L|C} HZE
Async_write_submit_blocks 2 L|C} =

SAP HANA .0 HH™ X|C SPS129| AL, SAP &1 Ateto]| dHE CHE SAP HANA H[O|E{H|O| A M X| F0f| 0]2{3t
Of7H HEE MHE 4 UELICH "2267798: hdbparamS AFE6t0]| A X[SH= S SAP HANA Cl|O|E{H|O] A A",

L= "hdbparam” Z[ A3 E AHE5I0{ SAP HANA CIO[E{H[0]| A HX| = D7 HEE BFe £ JSLICH

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 2.05E{= hdbparamO| O O| & AFZE|X| @f1 0471 H=T} global. |n| o= FANSLICL 07 Ha=
SQL H& = SAP HANA StudioS AtE3to] AXg # UAELICE XIMIEH LHE2 SAP LE E HZESHIAIR
"2399079 : HANA 20{Af hdbparam H|7{". Ct& E|AE0| A2} Z0] global.ini LH01|A1 OH7H t'd*% A
UAELICH
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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 A25t0] SHIE 07 H4E MM £
Ql&L|LCt.
PV =]

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 H|O|E| 28 37|

7|28 o2 SAP HANAE= SAP HANA AMH|AGH 6H—t°l Ho|H S&2F AFEetL|Ct o

(=]
A AR X|C] mHd 37| Mgte=z Qlsh |l H[o|e & 37| Metst= 20| E&LIC
AsoZ MAYsta ™ [X|&M] MMl global.ini® H|A CHS OH7HHLE MAETHLICH

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|EE LIE2 Of
Ltet ASLICE

SAP HANA A I E Q|0 A%
CI22 SAP HANAE AZEQ MX|E Q|3 R ALY,

Chel SAE A|AHI| Mx|stL|Ct

SAP HANA AZEQI0{E MX[ote 22 T SAE A|ARIS 9I% It ZH|Jt HRSHK| ESLICH
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CHs

SAE A|AHI| AX|SH|C}

CtEs SAE AAHIN| SAP HANAS MX|St2{H CHS CHAE $£3SHUAIL.

1. SAP x| = E A5l hdbclm AKXt SAE F StLIOIA CHS
At85t0 addhosts & HM &K (sapcc-hana-tst-03) A EH7|
ZItetLct.

36

S HASIH EX|E AMERLLE S92
A

=5 |
S 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

R R I b b 2R I b b b b 2h b db b b dh b SR db b b b S dh b b db b db b dh b S Sh b 2b b dh b db b 2 db b Sb b SR S db b db b dh b b S b g a4

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/HANA2SPST7-
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/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. 4K =77t 2E AP A O] ZAE0| MESHEE 724 @4

]

=

st

EX| =helgfLot.

=

rin

%7} HlojEf 25 TE|M %7}

SAP HANA 2.0 SPS45E SAP HANA H|H E H|O|E{H|0| A 2| [|0|E{ =&01 CHeH S 74
O|Mo 252 7MY £ U= =71 0H|0|E =28 ME|MS e £ QELICH T =252 37|
5 Ms HMerE X106t 2hatgh = JESL|CE

SAP HANA £12 SAE 9 T SAE AAHO|A HlO|Ef 280l S 0|40 I8 2B ASE 4
() &uick AFEX HolEl 28 TEINS 27tz A0F8 4 IX|8H 1A otz SAP HANA
cllol {0l A5 Chal AISIBHOF B 4 UgsLict,

=7t HlolH =F TE|Y Zdst

1. X7t Ho|e 28 TIE|M S gAstetz{™ SYSTEMDB A0l Al SAP HANA Studio 5= Cockpit2 AHE8H0
global.ini” LHO|| C}S =S F7HatL|Ct.

—

0ot

[customizable functionalities]
persistence datavolume partition multipath = true

(D) globalin’ TH0 +502 T0IE(S Z7}6t2{S HOIE{HIOIAS ChAl AIZreHof BiLIC,

CH SAE SAP HANA A|AHI0| CHe 25 1A

02| IHE|MO| U= THY SAE SAP HANA A|AHIO| 28 2(|0|0H22 StLte| HIO|E 28 THE|MO0| U= A|AHIQ|
2i|0|Or ot ZX| Tt C}E aggregated] 21 2&1t CHE 0| 28522 NEE F71 H|0|H 2&0| YELICL CHS
HOM= & 79| H|0|E| 28 O}E|M0| = SAP HANA Bt SAE A|AHIO| 1M o 2 20 FL|C}.

AEEZ A9 OiI2[AHIO|E ZHEEZ| A2 OiIZ[AH0|E ZHEEZ| B2 0f2Z|AH0[E ZHEEZEZ] bOiA

1 2 1 OHO2[AHO|E 2
HlolE 2&: 359 =25: SID_shared HlolE 2E: 2O EE:
SID_DATA_mnt00001 SID_data2 mnt00001  SID_LOG_mnt00001

38



CHS HO|AM = CIO|Ef 28 TE|MO| 271Q] th SAE A|AHIO| OIRE X|H M| oS 20 FLICE

st Az 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_3%& usr-SAP 3% lusr/sap/sid/hana/shared

ONTAP System Manager == ONTAP 22{AE HHZE QIE{H|0|AE AFESI0] A CI|O|E S E2 Y5t
HAHO| A0 OF2ESILICE

——H

CtS SAE SAP HANA A|AEIS 2[5t 28 1A

02{ DE|H0] U= CHE ZAE SAP HANA A[ABIS] =5 2{|0[0tR 2 StLtS| C|0|E =& DHE|M0| U= A|AE
gf|lojot=xt ZX[2, THE aggregatedfl 21 =& 2t CHE O|0|Ef 2822 XMEE =7t H0|E 2&0| ASLICL Cf=
HO|M= = 71| H|o|E 2& ME|M0| A= SAP HANA LIS SAE A|AHRIO| 2 O § H0f FLIC

=5 ZHEEZ{ A9 ZHEE2Z| A9 ZHEEZ{ B9 ZHEEZ{ B9
OH1Z2|AH|O|E 1 OH2[AHIO|E 2 OH1Z2[AH|O|E 1 OH1Z[A|O|E 2
L= 19/ HojE A HolE =2&: - 23 2E: HO|E 2 E5:
2I=E SID_DATA_mnt0000 SID_LOG_mnt00001 SID_data2 mnt0000
1 1
L= 29/ H0o|H Y 23 =2E: HIOIE 2 2&: HolH =8 -
2128 SID_LOG_mnt00002 SID_data2_mnt0000 SID_DATA_mnt0000
2 2
LE39HoEY - HIOlE 2E: HIO|E 2 =28 21 EE:
21 =5 SID _DATA mnt0000 SID_data2 mnt0000 SID LOG mnt00003
3 3
L= 49| Hlo]H HOolE 2 25: 21 =E: - ool 2&:
za=s SID_data2_mnt0000 SID_LOG_mnt00004 SID_DATA_mnt0000
4 4
SESAEN Bt S/ EE: - - -
=7 =5YLIct SID shared

CHS Ho|AM = HI0|H 2& THE|MO| 271l T SAE A|AHIQ| ORE XM 49| 0§ 20 FLICt

S Cll gz SAP HANA SAEQ| SNL

o2 E X[H
SID_DATA_mnt00001 - /HANA/data/SID/mnt0000 HE SAEO

1 02 EE|ASLICH
SID_data2_mnt00001 - /HANA/data2/SID/mnt000 RE SAE0|

01 02 EE|ASLICH
SID_LOG_mnt00001 - /HANA/log/SID/mnt00001 RE SAE0|

Ot EE|AELIC
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He E=
SID_DATA_mnt00002
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_3&E
SID_28E
SID_3&E
SID_2R/E

ClaEa)

usr-SAP-host1

usr-SAP-host2

usr-SAP-host3

usr-SAP-host4

usr-SAP-host5

SAP HANA S AEQ)

OHRE XX

/HANA/data/SID/mnt0000
2

/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

lusr/sap/sid

Ha

HESAEQ
Oh2 EE| LTt

HESAEQ
O2EE|ASLICE

DE SAEQ
O2EE|ASLICE

DESAEQ
O ER|}SLICH

BESAE(
Ot EE|AELIC

DESAEQ
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DESAEQ
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DESAEQ
O ER|}SLICH

DESAEQ
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DESAEQ
O2EE|ASLICE
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OFREE|AYELICH
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SAE 30
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SAE 50
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sapcc-hana-tst-06:/ # mkdir -p /hana/data2/SID/mnt00001
sapcc-hana-tst-06:/ # chmod -R 777 /hana/data2/SID

° E|-§ SAE AlAE-IIOl 7:|o DI.OE x|x-|° AHA-I-<'5|.E oE x}o-lx|. l:lxl |:|.|7| §¢E0ﬂ [H'é‘} 2 St ggguq

= =2
— - — 2=

CtE HE Ol= 2+1 TS = AE HANA A|A210f| CHet A JL|C,

- KR EAXL SAE:

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 XAX 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:~

" 7| SAE:

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

E 9| 'fetc/fstab’ 7+ DtAOf| =7} Tk A|ARS FIHRILICE NFSv4.12 AE0t= B S AE A|ARI

<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 250 N2 CH2 TCP MINS AISSHES 24 olo]6 2E0| HZste o CHE AE2|X Jhy
(D ClEiHOIAS ABRLICH 2% HMOIA nconnect IF2E SMZ AISE 4 U 29 AIBH 45

3. Ot A AEHIS OFRESIE{H 'mount —a' S ASHEHL|C

=7t HlolH =F THE|E 7t

Bl E Cl|O|E{H[0| A0f| CHSH CHZ SQL 22 &SI | E C|O|E{H|0| A0 =7} CI|O|E| 28 ME|MS 7Lt
=7t 280l tiet B2 AtE:
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ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/hana/data2/SID/';

File Edt Navigate Project Run Window Help

T rE @ i Er e m e Quick Accass] | g2 | [6]

fa Systems 57 BeEBil-ad@a% = 8 m-ss30s3-5q Console3 3§ =5
g SS3@S53 (SYSTEM) 105216623300 Gl o|B G -
a2 s83 o saL
4 [Fl 553553 (SVSTEM) ALTER SYSTEM ALTER DATAVOLUME ADD PARTITION PATH '/nana/dated/5837 :
& Backup
b i Catalog
(& Cont
b B pubd
vl sp
b &l system-local
b i Provisioning
1 (= Secuity

1 [ SYSTEMDB@SS3 (SYSTEM)

|Scatement 'ALTER SYSTEM ALTER DATAVOLUME ADD PRRTITICM PATH '/hana/data2/SS3/''
successfully executed in 10 ms 773 ns  (server processing Time: § ms 787 ms) - Rows Affected: O

= X}S A O| O
FIHHE B2 = U= 9K
O] EAM0| dHE HEO CHet XtMITH LHE 2 CFS A W/E= # AIO|EE BESHUAIR

"SAP HANA AZEg0of &2 M"

"AEEZ|X| SHE AH%H SAP HANA xsh 57
"SnapCenterE AF&%H SAP HANA B¢ 5l 53
"SnapCenter SAP HANA Z2{102I2 AIE50] SAP A|AR! ZAL XtSS}5H7|"

* NetApp ZA{=t MIE

"https://www.netapp.com/support-and-training/documentation/"
* SAP HANAE SAP Q1Z QAET2}0| X AEZ|X| 5=
"https://www.sap.com/dmc/exp/2014-09-02-hana-hardware/enEN/"
* SAP HANA A E2|X| @ AL
"https://www.sap.com/documents/2024/03/146274d3-ae7e-0010-bca6-c68f7e60039b.html"
* SAP HANA &9 H|0[Ef MIE| S8 FAQE EXSHIAIR
"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"
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