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1. Overview

OracleDatabasas widely usedfor onlinetransaction(OLTPandreaktime analytics
applicationsForthesetypesof applications]/O responsetiime is mostcritical, asit
impactsthe overallproductivity of anenterprise.

Thisdocumentprovidesinformation on the referencearchitecture ,implementation,
andrecommendationgor deploymentof OracleDatabasewith the AccelStor
NeoSapphirall-flasharray,usingthe NeoSapphir&605asan example Employing
the HammerDBenchmarkiool, the TPMcapabilityof the NeoSapphirell-flash
arrayascomparedwith other existingstoragearraysis clearlyillustrated.

2. Goal

Toprovideanindustry-standardbenchmarkfor OracleDatabaseasgreatlyimproved
whenusedwith the NeoSapphirall-flasharrayseries.

3. Introduction:FlexiRemagdechnology

FlexiRemapechnologyis flash-oriented softwaredevelopedby AccelStorThis
softwarefeaturesan architecturalre-designtailored for the fundamentalsand
internal workingsof flashmemory.UnlikeRAlDalgorithms,FlexiRemapemapsthe
datawheneverbeneficialbefore passingt to the underlyingflashmemory,avoiding
unnecessarypverheadand extendingthe lifespanof SSDsSuchremapphgis
especiallycrucialfor randomwrite accesgatterns,whichcomprisemostenterprise
datatraffic andare a major causeof storageaccesgperformancebottlenecks.

FlexiRemapeaturesan exclusivedataremappingalgorithmbasedon the physical
nature of NANDflashmemory.Insteadof writing the new datato the original
location,FlexiRemajrganizeghe inboundwrites to sequentiallogicaladdresses.
4KBrandomwrite performarceis significantlyimproved,andtotal performanceis
dramaticallyenhancedor 1,020KIOPSascomparedwith RAIDalgorithm,whichonly
generatesaround5KIOPSo 78KIOPSFigurel).
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4. ReferencéArditecture
Thetest environmentis listed below:
Server

2* Intel CPUES2670v2 (25M Cache3.30GHz 8 cores,16 Threads)
http://ark.intel.com/products/75273/IntetXeonrProcessoiE5266 7
v2-25M-Cache3 30GHz
128GBRAM
Emudex Filre ChanneHBA(16Gport x 2)
OracleLinuxServerelease7.2
http://www.oracle.com/technetwork/server
storage/linux/downloads
OracleDatabasel2.1.0.264 bits
HammerDBRelease.20for Linux64 bit
http://www.hammerdb.com/

NeoSapphirall-flasharray 3605
1Urackmountdesignwith 10 hot-swappableSSD
360KsustainedOPSor 4KBrandomwrite
5TBusablecapacity
2 x 16GFibreChanneL.CSFP+
Systemimageversion:1.1.1(Build3532)

Oracle Linux Server / Oracle database 12
Xeon E5-2667 *2 / Fibre Channel

Switch — Switch

NeoSapphire 3605
16G FC SAN
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Figure2: Topology
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5. LUNConfiguration

Pleasenote that LUNsizein a diskgroupshouldbe the same.

1 50GB  Oracle software
DATA 2 500GB  Table data and indexes
REDO 1 200GB  Online Redo log
TEMP 1 100GB  Temporary Tablespace
FRA 2 500GB  Flash Recovery Area

6. Multipath Configuration

In SANstoragefor OracleDatabaseit isrecommendedhat a multipath designbe
implementedto ensurefault toleranceand performanceenhancementln addition
to better performance the multipath connectionalsoavoidsa singlepoint of failure.
If one pathislost, the remainingpathsstill supportl/O operationwithout
interruption. Specifythe LUNwwid in the file multipath.confandassignan alias
namefor easymanageability An exampleof the content of a multipath
configurationis indicatedbelow. Followthe aboveformat andaddall LUNgo the
file multipath.oonf.

Beforesettingup the DM-Multipath on your system,makesurethe devicemapper
multipath packagehasbeeninstalled.

defaults{
user_friendly_nameges
find_multipathsyes

}
multipaths{
multipath{
wwid 234074f14773b8ceckdeviced
alias uol
path_grouping_policy multibus
path_selector "round-robin 0"
failback immediates
rr_weight priorities
no_path_retry 5
}
}
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wwid World Wide Identifier ( WWID)is usedto guaranteeevery
devicelDis unique.

alias Userfriendly name.

path_grouping_policy Specifieghe default path grouppolicy.
multibus=all valid pathsin 1 priority group.

path_selector Specifieghe defaultalgorithmto determinewhat path to
usefor the next1/O operation.

failback Managespath groupfailback.

rr_weight If setto priorities, the systemwill determine path weight

byd LI paGcNNIP YA Y A 2 € ®

no_path_retry Specifieghe numberof timesthe systemshouldtry to
useafailure path beforedisablingt.

Oncethe multipath configurationis complete,restart the multipath serviceto sync
the new changeand makeit effective.

#servicemultipathd restart
Youcancheckthe followingcommanddor the new LUNnames.

#multipathcll | grepAS

temp (234074f147f99c9a4)m-6 ASor ,NeoSapphir8600
u01(234074f14773b8ce@m-4 ASor ,NeoSapphirg600

redo (234074f14e6df8463Jm-3 ASor ,NeoSapphir&600
fra2 (234074f1442853c96)m-10 ASor ,NeoSapphir€600
fral (234074f142e45943lm-8 ASor ,NeoSapphir&600
data2(234074f14fd2f55b19im-7 ASor ,NeoSapphir&600
datal(234074fl4a5ecda3dm-5 ASor ,NeoSapphir€600
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7. CreateASMDiskGroup

ForOracleASMusingdisks,the disksneedto be identified with the correct
ownershipand permissionsASMLilas usedto managethesetasks.

In Linux,devicemanagerd dzR £ @itén usedto perform suchtasks.

In the file /dev/udev/rules.d/12-dm-permissons.rules addthe new disksinto this
file andchangetheir ownerandgroupto & 3 NAARYZ R &6 i€ examplebelow.

®0e bryan — root@astor:/etc/udev/rules.d — ssh root@10.144.1.171 — 121x28

[root@astor rules.d]# cat 12-dm-permissions.rules

ENV{DM_NAME}=="u@1", OWNER:="grid", GROUP:="asmadmin", MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"

ENV{DM_NAME}=="temp", OWNER:="grid", GROUP:="asmadmin', MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"
ENV{DM_NAME}=="redo", OWNER:="grid", GROUP:="asmadmin', MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"
ENV{DM_NAME}=="datal", OWNER:="grid", GROUP:="asmadmin", MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"
ENV{DM_NAME}=="data2", OWNER:="grid", GROUP:="asmadmin", MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"
ENV{DM_NAME}=="fral", OWNER:="grid", GROUP:="asmadmin", MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"
ENV{DM_NAME}=="fra2", OWNER:="grid", GROUP:="asmadmin', MODE:="660", SYMLINK+="iscsi/oraasm-$env{DM_NAME}"

Formore detailedinformation about configuringusers,groups,andenvironments,
pleaserefer to the OracleDatabasdnstallationGuide

Rebootto makethe changeeffective.Runthe commandbelowto check.

[root@astor~]#ll /dev | grepgrid

brw-rw----. 1 grid asmadmin252, 100ct2113:20dm-10

brw-rw----. 1 grid asmadmin252, 3 0ct2113:30dm-3

brw-rw----. 1 grid asmadmin252, 4 Oct2113:21dm-4

brw-rw----. 1 grid asmadmin252, 50ct2113:30dm-5

brw-rw----. 1 grid asmadmin252, 6 Oct2113:30dm-6

brw-rw----. 1 grid asmadmin252, 7 Oct2113:20dm-7

brw-rw----. 1 grid asmadmin252, 8 Oct2113:30dm-8

., 4KBalignment

Onthe hostside,a non-alignedpartition canhavea majorimpacton performance.
Thiscanbe causedby a partition tool that createsa diskpartition not alignedwith
storageblocksize.BeforecreatingOracleASMdisks,all of the new disksneedto be
partitioned and checkedor alignment.

#parted/dev/mapper/datalmklabelgpt mkpart primary 2048s100%aligrnrcheckoptimal 1
#parted/dev/mapper/data2 mklabelgpt mkpart primary 2048s100%aligrn-checkoptimal 1
#parted/dev/mapper/fral mklabelgpt mkpart primary 2048s100%align-checkoptimal 1
#parted/dev/mapper/fra2 mklabelgpt mkpart primary 2048s100%align-checkoptimal 1
#parted/dev/imapper/redo mklabelgpt mkpart primary 2048s100%align-checkoptimal 1
#parted/dev/imapper/temp mklabelgpt mkpart primary 2048s100%align-checkoptimal 1

. CreateOracleASMdisks
Followthe stepsbelowto createall newdisks.

#oracleasntreatediskdatal/dev/mapper/datal
Writing diskheade: done
Instantiatingdisk: done

o TT—
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8. OraclesoftwarelnstallationLocation

Beforeinstallingthe Oraclesoftware,youmustformat the LUNfor afile system XFS
isrecommendedwith parametersasin the examplebelow:

bryan — root@astor:~ — ssh root@10.144.1.171 — 121x26

[root@astor ~]# cat /etc/fstab

#
# /etc/fstab

# Created by anaconda on Thu Oct 6 01:41:02 2016
#

# Accessible filesystems, by reference, are maintained under '/dev/disk'
# See man pages fstab(5), findfs(8), mount(8) and/or blkid(8) for more info
#

/dev/mapper/ol-root i/ xfs defaults 00
UUID=9e288dfb-8682-4855-a@3b-8ea3ab208d61 /boot xfs defaults 00
/dev/mapper/ol-home /home xfs defaults 00

0

dev/mapper/ol-swap swap swap defaults 0
fa&fﬁggpeuualpl /u01 xfs defaults,attr2,nobarrier, inode64,noquota, relatime, rw 00

9. OracleGridInfrastructurelnstallation
Switchto userd 3 NahdetecutedNHzy L Y &distart iristalstionof Grid

Infrastructure.

| Oracle Grid Infrastructure 12c Release 1 Installer - Step 1 of 16

Select Installation Option

X
ORACLE’ 1 2 C

GRID INFRASTRUCTURE

Installation Option

N

)T\ Cluster Type

I
'\
I
I
I
I
'\
[
1
[
I
'\
’\

Help

() Install and Configure Oracle Grid Infrastructure for a Cluster
(%) Install and Configure Oracle Grid Infrastructure for a Standalone Server
(") Upgrade Oracle Grid Infrastructure or Oracle Automatic Storage Management

() Install Oracle Grid Infrastructure Software Only

MNext = i
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Thefirst grid infrastructurewill createan ASMdiskgroup.Therest of the diskgroups

canbe createdwith the commandda |
Clickd / K I BfsBdseryt |-

Create ASM Disk Group

ayYol ¢
uaKcH:hangethe path to a

K RSQK YI LJLJSNJ; P

S 55

ORACLE"
GRID INFRASTRUCTURE

Installation Option

Product Languages
Create ASM Disk Group

ASM Password

(X —(—(—(—€—Erre€—F

Select Disk Group characteristics and select disks

Disk group name DATA

Redundancy () High

Allocation Unit Size ]1 v | MEB

) Normal (%) External

|2: Change Disk Discovery Path X

Changing the Disk Discovery Path will affect ALL Disk Groups
Disk Discovery Path:
[ ok ]| [ cancel

Size (in MB)|  Status
Candidate

476840 Candidate

[ /dev/mapper/fral

] tdev/mapperjfraz

7] jdev/mapper/onetbl
] jdev/mapper/onetb2
7] tdev/mapper/redo

7] jdev/mapper/redologl
|:| fdev/mapperjredolog2

572208 Candidate
572208 Candidate
476840 Candidate
476840 Candidate
190736 Candidate

47684 Candidate

47684 Candidate

-

< Back } Next > ‘

Input diskgroupname:DATA

RedundancyExternal
Allocatedunit size:1MB

| £ Oracle Grid Infrastructure 12c Release 1 Installer - Step 3 of 12

Create ASM Disk Group

‘ Change Discovery Path... i

Cancel

ORACLE’
GRID INFRASTRUCTURE

126

Installation Option

Product Languages
Create ASM Disk Group
ASM Password

(4 —C—C—C €€

Help |

Select Disk Group characteristics and select disks

Diskgroup name  [DATA ]

Allocation Unit Size (1 v| M8

Redundancy

Add Disks

(3) Candidate Disks () All Disks

Disk Path

O

’ Size {in MB)‘ Status

Jdev/mapper/datal
fdev/mapper/data2
[] fdevimapper/fral
[7] tdev/mapper/fra2
[7] tdevimapperfonetbl
[7] jdev/mapper/onetb2
[7] tdevimapper/redo

|:] Jdev/mapper/redologl
|:] Jjdev/mapper/redolog2

476840 Candidate |a
572208 Candidate
572208 Candidate
476840 Candidate
476840 Candidate
190736 Candidate
47684 Candidate
47684 Candidate

[ <Back

Change Discovery Path...

[ next> | Cancel |

Formore detailedinformation about OracleGrid Infrastructureinstallation,please
referto the OracleDatabasdnstallationGuide

r
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After Grid Infrastructureinstallationis complete,executethe commanda | & Yo |- €
¢ 3 Nth dreatethe rest of the diskgroups.

Clickd / NI 0S¢ @
|£: ASM Configuration Assistant: Configure ASM: Disk Groups — m} X

ASM Instance: +ASM

(" Disk Groups  |{HEINTEE (P TIE e PP ErTE
You can choose to create a new disk group or add disks to an existing disk group. To create dynamic volumes, you need disk
groups with 11.2 ASM compatibility or higher.
Tip: To perform operations on a disk group, right mouse click on the row.

Disk Groups
Disk Group Name  [Size (GB)  [Free (GB)  |Usable (GB) | Redundancy State
DATA 93133 931.25 931.25 EXTERN [MOUNTED

|| Create || Mount All | Dismount All

Help ‘H

Input diskgroupname:FRA
RedundancyExternal

Choosaliskgroupmember
|2, Create Disk Group X

Disk Group Name IFRA

Redundancy

Redundancy is achieved by storing multiple copies of the data on different failure groups. Normal redundancy needs disks from at least two
different failure groups, and high redundancy from at least three different failure groups.

() High () Normal | 3) External {None)

Select Member Disks
() Show Eligible () Show All

Quorum failure groups are used to store voting files in extended clusters and do not contain any user data. They require ASM compatibility
of 11.2 or higher.

I~ | Disk Path Header Status | Disk Name | Size (MB) | Quorum |
vV | jdevimapperjiral FORMER | 1572208 | ]
BV N sdevimapper/ira2 FORMER [ |572208 | T

I | fdevimapperjonethl FORMER | 1476840 | ]

™ | fdev/mapper/onetb2 FORMER | 1476840 | ]

r | f/devimapper/redologl CANDIDATE | 147684 ]

I~ | jdevimapper/redolog2 FORMER | 147684 ]

I~ | fdevimapper/redolog3 FORMER | 147684 ]

I~ | jdew/mapper/redolog4 FORMER | 147684 ]

[~ | jdevimapperjudl CANDIDATE | | 47684 O

Note: If you do not see the disks which you believe are available, check the Disk Discovery Path and read fwrite permissions on the disks. The
Disk Discovery Path limits set of disks considered for discovery.

Disk Discovery Path: fdev/mapper Change Disk Discovery Path

Click on the Show Advanced Options button to change the disk group attributes. Disk Croup compatibility attributes may need to be modified
based on the usage of disk group for different versions of databases or ASM Cluster File Systems.

ShowAdvanced Options | @] I Cancel I ] Help I

AccelStor, Inc. www.accelstor.com
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Followthe stepsaboveto completeall diskgroups.
|£. ASM Configuration Assistant: Configure ASM: Disk Groups - m] X

ASM Instance: +ASM

(" Disk Groups  |(EEIEEEN R e Py etemel]

You can choose to create a new disk group or add disks to an existing disk group. To create dynamic volumes, you need disk
groups with 11.2 ASM com patibility or higher.

Tip: To perform operations on a disk group, right mouse click on the row.

Disk Groups
Disk Group Name | Size (GB) [ Free (GB) [Usable (GB) | Redundancy State |
DATA [93133 931.25 [931.25 EXTERN MOUNTED
FRA (111759 1117.52 [1117.52 |EXTERN MOUNTED
REDO [186.27 186.21 [186.21 |EXTERN MOUNTED
TEMP 93.13 [93.08 93.08 |EXTERN MOUNTED

| create | | Mount all | [ Dismount Al

Help Exit

10. OracleDatabasesoftwarelnstallation

Thereare 2 stepsto install OracleDatabaseFirst,install Oraclesoftware.
Switchto userd 2 NJ addrus the commandbelow.

oracle@astor-]$ cd database
oracle@astor-]$./runinstaller

| £ Oracle Database 12c Release 1 Installer - Step 2 of @ - [m] X
y - ORACLE’
Select Installation Option E — c
DATABASE
Configure Security Updates Select any of the following install options.
Lonfigure Security Lpdates
S Vlrnstallalion Option () Create and configure a database

Grid Installation Options
28

I

I
T

(3) Install database software only

() Upgrade an existing database

I

T

< Back I Next = I 3 Cancel

AccelStor, Inc. www.accelstor.com
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Selecthe type of databasenstallation,e.g.,a { A jasldnc®@databaser y é gt f fFGA2YE

|£: Oracle Database 12¢c Release 1 Installer - Step 3 of &

y : ’ C)RACI_E
Grid Installation Options 3 c
DATABASE
Configure Security Updates Select the type of database installation you want to perform.

Installation Option () Single instance database installation

Jw/ Grid Installation Options () Oracle Real Application Clusters database installation

Install Type ': ) Oracle RAC Ong Node database installation

;ﬁﬁﬁﬂ_}:_

| Help | | < Back ] Next = ] | Cancel ]

Formore detailedinformation about OracleDatabasesoftwareinstallation,please
refer to the OracleDatabasdnstallationGuide
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11. OracleDatabaseCreation

After the OracleDatabasesoftwareinstallationis complete,the secondstepisto

createan Oracledatabaseandassigrthe locationof datafiles,redologfiles,anda
fastrecoveryarea.

Switchto userd 2 NJ a@drud éommandd Ro Ol ¢

oracle@astor-]$dbca

. OR’ACLE
Database Operation c
¥ DATABASE

T Database Operation Select the operation that you want to perform.

[

[

[ () Manage Templates

Help | Next > ] ( Cancel

_U
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UnderQreation Mode, clickd ! R @ ay ORBRe @

UnderStaagel ocationschoosethe settingsbelow:
Databasdiles StorageType:AutomaticStorageManagemeni{ASM)
UseCommonLocationfor All DatabaseFiles;FileLocation:#+DATA

Recoveryiles StorageType:AutomaticStorageManagementASM)
FastRecovenArea:+FRA

AccelStor, Inc. www.accelstor.com
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