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ARCHITECTURE OF ASM

ORACLE DATABASE

ORACLE DATABASE
File System

ASM

File System & Volume Management

OPERATING SYSTEM OPERATING SYSTEM

HARDWARE

HARDWARE
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Patterns g m@

4

....meeting of minds



Oracle 10g RAC—-VD & OCR Locations

Oracle Universal Installer: Specify Voting Disk Location

Specify Yoting Disk Location

The Oracle Clusterware voting disk contains cluster membership information and arbitrates cluster
ownership among the nodes of your cluster in the event of network failures, Specify a cluster file
systen file or a shared raw device that is accessible by the same name from all of the nodes in the
cluster, The Installer requires at least 20MB of free space for the voting disk that it creates,

— — — e —

~VYoting Disk Configuration -
® Normal Redundancy
Choose this option to enable the Oracle Clusterware to manage two additional copies of your
voting disk, Each additional copy requires 20MB of disk space,

" External Redundancy

Choose this option if you are using your disk management system to provide voting disk
redundancy,

Yoting Disk Location; Pdev/md/racvm/rdsk/d253

Additional Yoting Disk 1 Location4/dev/md/racvm/rdsk/d254

Additional Yoting Disk 2 Location:Pdev/md/racvm/rdsk/d255

Help |  Installed Products,., ) Back

Ihstall | Cancel

Oracle Universal Installer: Specify Oracle Cluster Registry (OCR) Location (g

Specify Oracle Cluster Reaistry (OCR) Location

The Oracle Cluster Registry (OCR) stores cluster and database configuration information, Specify a
cluster file system file or a shared raw device containing at least 100MB of free space that is
accessible from all of the nodes in the cluster,

~— OCR Configuration - _— B =S
| ® Normal Redundancy

Choose this option to enable the Oracle Clusterware to manage OCR mirroring, You will need an
additional 100 MB of disk space for the mirrored copy.

| € External Redundancy
Choose this option if you are using your disk management system to prowide OCR redundancy,

Specify OCR Location; |¢dev/nd/racun dsk/d251

Specify OCR Mirror LocationJ/dev/md/racvm/dsk/dQSQ

i Help ) Installed Products,,. ) Back I Next ) Install | Cancel
ORACLE ORACLE
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Oracle 11g RAC — VD & OCR Locations

Qracle Grid Infrastructure - Sefting up'Grd [nfrastructure’- Stap 7 of 16 Oracle Grid Infrastructurel- Setting uplGrd Infrastructure - Step 8 of 15
Storage Option Information DRACLE 11 Create ASM Disk Group DRACLE 11
DATABASE DATABASE
“fou can place Oracle Cluster Registry (OCR) dizks and woting disks on ASM storage or on a file system. Select Disk Group Characteristics and select disks
- ) Isk Group ham e | OCR_VO
(%) Automatic Storage Management {A5M) I = U Q | L [} |
Choose this option to configure QCR and voting disks on ASM storage. T o o Redundaney () High (3 Norpal () External
. o Add Dizks
| O ghared File System i () Candidate Disks () All Disks
i Choose this option to configure OCR and voting disks on an existing shared file system. | —
,T\ Storage Option A Starage Option ] Disk Path ‘Size {in m)| Statug
y QLR3torage & Creme ASM Disk Group [] ORCLDATAZ 25595 Candidate =,
| [[] orCLDATAS 25595 Candidate
AM Pacsurd
ai | | ORCLDATA4 25595 Candidate
[] ORCLDATAS 25585 Candidate
[] ORCLDATAS 25595 Candidate |
[[] ORCLDATAT 25595 Candidate |
[] ORCLDATAS 25585 Candidate
ORCLYOTEL 1876 Candidate
[v] ORCLVOTEZ 1976 Candidate
=]
Change Discovery Path
[<na [<nat |

sangampgss
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Oracle 12c RAC — VD & OCR Locations

Orale Grid Infasructur Seting up Grid Infastuchre - Sep 10 of 0 Orel id nfasuchre Ifasuctre- g Hof
. ORACLE
: ; ORACLE" AR | | creae ASh Disk Group (
Storage Option Information GAID INFRASTRUCTURE
GRID INFRASTRUCTURE
, B T AU Selet Disk Graup characterisics ind seleet disks k
TMMWMM fou ¢ plce Oracle ChsterRegistry (OCR) fles and voting iskfies on Oracl ASM storage,or onafile system Tmmmm Ditguprane 0GLIE
ngtal [ Al t f
T kot Oty O e i i s T“‘“” Lt ety Ot 0 ml () Fernd
T(w-m (hoosethis option o configure Lol racle ASM nthiscuste and store OCRand voing ik e on & A nstance il be confiured on alnodesof the luster, I\nw l
Alecaton UnSze |1 ¥ M
T stlon Tpe (st Orah o ASMforstorge | oA N :
(i g nd .
Produ anques Choase i opton to conigure OCR ind voting dleks on ASH storage ASM nstance vl be confgured on reduced number of clustr nodes [ R ddDisks
[ Cd Puq and B ") Use Shared e st | (9 ancicue Dists ()l Diss
T UL bttt I Netuotk Ineifhce Ushgr
I Cugtar o formation (oo 1 ton 10 Confiure OCR andveng dsk s on a eisting shred e ystem ] it e U 0 o . ~
Network Interface Usage ) Storaqe Option -| ORCLASHDATADL 3405 Candidate
[ T ORCLASNDATAD? HIE il
IC'wuimraswuuurehlana il 7 ee ASM Disk Group 0 oL W Candate
8 b ol A5 Fassaord | ORCLASMDATADY HIE s
" it T | ORCLASHDATADS 305 Cande
R Starige i | ORCLASOATADG HIE s
T ' [ ORCLAMOATA 3405 Candidate
i | | ORCLASDATADE HIE s
| W ORCLOGRYOTEDL 3905 Candidate
v M omcLocyore 0 Cindlt:
l TR
\ i
‘ i

Sariyati
Patterns 7 ldfﬂ

....meeting of minds



CAPABILITIES OF ASM

1-1 ASM to SERVER

sangamgs

Database Database Database Database Database
Instance Instance Instance Instance Instance
@ o O Om O
ASM ASM ASM ASM ASM
Instance Instance Instance Instance Instance
Oracle
RAC §\:
Servers =
Database Database
\
ASM Cluster Pool of Storage J
-—————e——e—_—_—_——_—— e — - — I
| Disk Group A Disk Group B |
File 3 m File 4 I
| - - I | WIDE FILE STRIPING
| Disk1 Disk 2 Disk 3 Disk 4 Disk 5 Disk 6 Disk 7 |
S I
Patterns 8
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AUTOMATIC STORAGE MANAGEMENT (ASM) OVERVIEW

Current State N

RAC CLUSTER

Database Instance

ONE TO ONE
DB, DB, | | DBg |
MAPPING OF ASM ASM Instance

INSTANCES TO
SERVERS CEl AsM_JIEWER Asm |

DB, DB,

SM Cluster Pool of Storaae

SHARED DISK GROUPS ASM Disk

weeicsmene | Rt bt o) o) (o) | | ot o) )

Sanga
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Oracle Database 11gR2 with ASM

®& e

login as: oracle (RAC1)

oracle@192.168.xx.xx’'s password: x*x*x*xkk*k*
Last login: Fri Sep 27 06:05:44 2013

CHECK STATUS OF ASM & RAC DATABASE
[oracle@racl ~]$Sps -ef | grep pmon INSTANCES

oracle 3053 1 0 05:56 ° 00:00:00 asm pmonm +FASMI

oracle 3849 1 0 05:57 ? 00:00:00 ora_p! cHECKSTATUS OF ASM INSTANCE IN RAC
[oracle@racl ~]$srvctl status asm DATABASE INSTANCES1 (RAC1)

ASM is running on rac2,racl :
[oracle@Rracl ~]S$crsctl check cluster — (}gfgézgg;ggﬁﬁizfixiTM:
CRS-4537: Cluster Ready Services is online ™ ( )
CRS-4529: Cluster Synchronization Services is online |
CRS-4533: Event Manager is online STOP THE ASM INSTANCE IN
™ RACDATABASE INSTANCE1

[oracle@racl ~]$srvctl stop asm -n racl -o abort -f (RAC1)

Sanga
Patterns g m@
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Oracle Database 11gR2 with ASM

oracle@192.168.xx.xx's password: xxxxk*x*x
Last login: Fri Sep 27 06:05:44 2013

[oracle@racl ~]$ps -ef | grep pmon
oracle 3053 1 O0 05:56 ° 00:00:00 asm pmon_ +ASM1
oracle 3849 1 0 05:57 » 00:00:00 ora pmon flavial

[oracle@racl ~]$srvctl status asm
ASM is running on rac2,racl

[oracle@racl ~]$Scrsctl check cluster

CRS-4537: Cluster Ready Services is online

CRS-4529: Cluster Synchronization Services | EREES UTAESTATES O UNSIENEELR
. . RAC DATABASE INSTANCE1 (RAC1)

CRS-4533: Event Manager is online

[oracle@racl ~]$srvctl stop asm -n rac%‘::‘,;gfcfff"faf |

[oracle@racl ~]$srvctl status asm .

///
Patterns Sangam@
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Oracle Database 11gR2 with ASM

Last login: Fri Sep 27 06:05:44 2013

[oracle@racl ~]$ps -ef | grep pmon
oracle 3053 1 0 05:56 2 00:00:00 asm_pmon_ +ASMl
oracle 3849 1 0 05:57 7 00:00:00 ora pmon flavial

[oracle@racl ~]$srvctl status asm
ASM is running on rac2,racl

[oracle@racl ~]$crsctl check cluster

CRS-4537: Cluster Ready Services is online

CRS-4529: Cluster Synchronization Services is online
CRS-4533: Event Manager is online

[oracle@racl ~]$srvctl stop asm -n racl -o abort -f

[oracle@racl ~]$ srvctl status asm
ASM is running on rac2 ///

Sangad
Patterns 12 g m@
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Oracle Database 11gR2 with ASM

[oracle@racl ~]$ps -ef | grep pmon
oracle 3053 1 0 05:56 2 00:00:00 asm_pmon_ +ASMl
oracle 3849 1 0 05:57 7 00:00:00 ora pmon flavial

[oracle@racl ~]$srvctl status asm
ASM is running on rac2,racl

[oracle@racl ~]$crsctl check cluster

CRS-4537: Cluster Ready Services is online

CRS-4529: Cluster Synchronization Services is online
CRS-4533: Event Manager is online

[oracle@racl ~]$srvctl stop asm -n racl -o a  CHECKTHESTATUSOFASM & RAC

[oracle@racl ~]$ srvctl status asm DATABASE INSTANCE (RAC1)
ASM is running on rac2 _!,#f”# -
[oracle@racl ~]$ps -ef | grep pmon ///

Sangad
Patterns 13 g m@
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Oracle Database 11gR2 with ASM

oracle 3053 1 O 05:56 7 00:00:00 asm pmon +A 1

oracle 3849 1 0 OK-K7 ° 00-00-00 ora bpmon
SUMMARY

= The database instance is strongly linked to the ASM instance
= |f an ASM instance fails so will the database instance on the
same node

[oracleldracl ~]Ssrvctl stop asm -n racl -o abort -t
[oracle@Rracl ~]$ srvctl status asm

ASM is running on rac2

[oracle@racl ~]$ps -ef | grep pmon

oracle 7885 5795 0 06:20 pts/0 00:00:00 grep pmon

Sdanga
Patterns g m@

14

....meeting of minds



FLEXASM: ELIMINATE 1:1 SERVER MAPPING

O New: ASM Storage Consolidation in Oracle Database 12¢ ©

DATABASES SHARE
ASM INSTANCES

SHARED DISK
GROUPS

WIDE FILE STRIPING

RAC Cluster
DB, DBAJ DBg | DB, DB, DB,
ASM Instance

Nodel Node2 g Node3 Node4 Node5
Nodel l._ Node2 ) 1 1 l Node5
runs as ——— FUNS a5 runs as
ASM Client ASM Client ASM Client
toNoded o = oo . 1O Node3 to Node4

e ) ) el e

8 e o

ASM Disk

=

sangan;{@

Patterns

15

..meeting of minds



Oracle Database 12cR1 with FLEX ASM

i sangames

[oracle@oel6-112-racl Desktop] $ hostname— |
oel6-112-racl.localdomain LOG INTO RAC DATABASE

INSTANCE 1 (RAC1)
[oracle@Roel6-112-racl Desktop]$ps -ef | grep pmon

oracle 3325 1 0 17:39 ? 00:00:00 asm pmon_ +ASM1
oracle 3813 1 0 17:40 ? 00:00:00 mdb_pmon -MGMTDB CHECKTHE STATUS OF ASM
oracle 5806 1 0 17:42 ? 00:00:00 ora pmon orcll & RAC DATABASE
oracle 6193 1 0 17:42 ? 00:00:00 apx pmon +APX1 INSTANCES

CHECK THE STATUS OF ASM
INSTANCE IN RAC DATABASE

INSTANCE FROM INSTANCE 1
[oracle@oel6-112-racl Desktop] $ crsctl check cluster (RAC1)

CRS-4537: Cluster Ready Services is online
CRS-4529: Cluster Synchronization Services is online
CRS-4533: Event Manager is online

[oracleRoel6-112-racl Desktop] $ srvctl status asm
ASM is running on oel6-112-rac2,oel6-112-racl w

CHECK THE STATUS OF CLUSTER
IN INSTANCE 1 (RAC1)




[oracle@oel6-112-racl Desktop] $ asmcmd
CHECK IF ORACLEFLEX ASM IS ENABLED

ASMCMD> showclustermode
ASM cluster : Flex mode enabled OR NOT (RAC1)

ASMCMD> showclusterstate

Normal

ASMCMD>exit

[oracle@oelG—llesktop] $asmcmd

ASM > showclust 2PMEde CHECK IF ORACLEFLEX ASM IS ENABLED

ASM cluster : Flex mode enabled OR NOT (RAC2)

ASMCMD> showclusterstate
Normal

ASMCMD>exit

sangamgsy

[oracle@oel6-112-racl Desktop]$srvctl stop asm -node oe16—11ption

bort -f
abor orce BRING DOWN THE ASM INSTANCE IN

RAC DATABASE INSTANCE 1 (RAC1)

[oracle@oel6-112-racl Desktop] $srvctl status—easm

PRCR-1070 : Failed to check if resource ora.asm is registered Cannot communicate

with crsd
CHECK STATUS OF ASM INSTANCE IN RAC

DATABASE INSTANCE1 (RAC1)




[oracle@oel6-112-racl Desktop] $crsctl check cluster Sangames
CRS-4535: Cannot communicate with Cluster Ready Serviceéjfs;f\\\\\

-4529: Cl1 h i i i i 1i
R ety servess i enkine | comaksusorcuster
] g SERVICES IN RAC DATABASE
INSTANCE1(RAC1)
[oracle@oel6-112-racl Desktop] $ps -ef | grep pmon

oracle 3813 1 0 17:40 ? 00:00:00 = Vudn

oracle 5806 1 0 17:42 ? 00:00:

oracle 6193 1 0 17:42 » 00:00:00 apr==me= 93

[oracle@oel6-112-racl Desktop]$
CHECK STATUS OF ASM & RAC

NOTE

Here a database instance is associated with the specific ASM instance running
in the specific node. If in case due to some reason if the ASM instance was
unable to be brought up/services goes down, still the database instance can be
brought up as the database instance will look for ASM instance running in the
same cluster.



Oracle Database 12cR1 with FLEX ASM

[oracleQRQoel6-112-rac2 Desktop]$. oraenv
ORACLE SID = [orcll] ? orcll

ORACLE HOME = [/home/oracle] ? /u0l/app/ora
The Oracle base remains unchanged with value

roduct/12.1.0/db 1

CHECK STATUS OF RAC DATABASE
INSTANCE RUNNING WITHOUTASM
INTANCE IN RAC DATABASE INSTANCE1
(RAC1)

Sanga
Patterns g m@
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Oracle Database 12cR1 with FLEX ASM

LOG INTO DATABASE INSTANCE FROM
oracle@oel6-112-racl Deskto sqlplus /nolo
I:SQL*Plus: Release 12.1.0.1.0 Production on ge]d$Se§25I>18 124 3/6 2013 C?opyright RAC DATABASE INSTANCE (RAC1)

SQL>connect sys/oracle@orcl as sysdba |

Connected.

SQL>select instance name, instance number from gv$instance;
INSTANCE NAME INSTANCE NUMBER

orcl2 2

orcll 1

SQL>select instance name, instance number from vS$instance;
INSTANCE NAME INSTANCE NUMBER

orcl2 2

SQL>connect sys/oracle@Rorcl as sysdba

Connected.

SQL>

//f”‘

Sdanga
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Oracle Database 12cR1 with FLEX ASM

SQL>select instance name, instance number from gv$instance;
INSTANCE_NAME INSTANCE_NUMBER

‘ CONNECTING TO ASM INSTANCE OF RAC

DATABASE INSTANCE2 (RAC2) FROM RAC
[oracle@oel6-112-racl Desktop]$. oraenv | DATABASE INSTANCE1 (RAC1)
ORACLE SID = [orcll] ? +ASM2

ORACLE HOME = [/home/oracle] ? /u0l/app/12.1.0/grid

The Oracle base remains unchanged with value /u0l/app/oracle

[oracleRoel6-112-racl Desktop] $ asmcmd --privilege sysasm --inst +ASM2

Patterns Sangam@
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Oracle Database 12cR1 with FLEX ASM

ASMCMD> 1sdg

State Type Rebal Sector Block AU Total MB Free MB
Req mir free MB Usable file MB Offline disks Voting files Name
MOUNTED EXTERN N 512 4096 1048576 15342 4782
0 4782 0 Y DATA/

ASMCMD>

SUMMARY

The database instance was using a dedicated ASM instance and that
ASM instance was forced to stop working simulating a failure, so the
database instance reconnected to an existent ASM instance on another
node, for this example node 2 (rac2).

Sangad
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FLEXASM: SUPPORTING ORACLE DATABASE 11g

O Previous Database versions will host Local ASM Instance ©

RAC CLUSTER

DATABASES SHARE DBAJ 11-2J DBAJ DBBJ DB, DB, 1011'32J DBCJ

ASM INSTANCES DB

Nodel ASM Node2 Node3 ASM Node4 ASM Node5 ASM

ASM Cluster Pool _of Storaae

SHARED DISK GROUPS

Disk A Disk Group B ASM Disk

sangampgss
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Oracle FLEX CLUSTER

u Comprises of a Hub and Leaf architecture Depicts a typical Oracle flex cluster with four Leaf nodes and two Hub
nodes. In a nutshell Oracle Flex Cluster requires Oracle Flex ASM.

where in only the Hub nodes will only have
direct access to Oracle Cluster Registry —\

(OCR) and Voting Disk (VD)

Leaf Node_1 Leaf Node_2

= However applicationcan accessthe

databasevia Leaf nodes without ASM J HUB Nod[-z
instance NOT running on Leaf nodes l ' S—"
" The connection to the databaseis through ;... . Shareristores o

Hub making it transparent for the

application

Sangad
Patterns 24 g mﬂ
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HUB NODES & LEAF NODES

Hub Nodes

They are connected among them via private network and have direct access to
the shared storage just like previous versions. These nodes are the ones that

access the Oracle Cluster Registry (OCR) and Voting Disk (VD) directly.

Leaf Nodes

These nodes are lighter and are not connected among them, neither access the
shared storage like the Hub Nodes. Each Leaf Node communicates with the Hub
Node that is attached to, and its connected to the cluster via the Hub Node that

is linked to.

Sangad
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FLEXASM & FLEX CLUSTER

C

Flex ASM
v Higher Availability (DB
instances can use remote ASM

instances)
 Plannedor Unplanned
downtime

v" Reduces per-node ASM

instance overhead
* ASMonly needstorunon 3
nodesin the cluster

v Facilitates DB, Cluster & server
consolidation

v' Multiple DB’s & applications in
a cluster

Flex CLUSTER

v Less complex configuration and management for
non-database nodes

v Less complex configuration for Non-Database
nodes, such as Processing Nodes, Application /
Web Server Nodes etc.



PREVIOUS ASM CLUSTER

= ASM architecture utilized an ASM
instance on every server

= Database instances dependent on
node-specific ASM instance

= ASM overhead scaled with size of

cluster

Server

Cluster

Server

Server

Server

Patterns
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NEW ASM CLUSTER

= Eliminates requirement for an ASM instance on every cluster

server

Cluster

Database instances connects to any ASM G

00 000 000 000

instance in the cluster

Server Server Server Server

= Database instances can failoverto a @
QOO0 000 000 00O
secondary ASM instance Server Server
o

=  Administrators specify the cardinality of ASM Q00 000 000 000

instances (default is 3)

= (Clusterware ensures ASM cardinality is maintained
Sanga
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FLEXASM NETWORK

= Flex ASM adds the ASM network, which is used for Pubic Nevork
communication between ASM and its clients RAC Chistr
= QOracle 12c, you can now create a separate network DBB\ DBBI
dedicated for ASM communication.
Node1 ASM Node2 ASM Node3

= Need to mention the network address during the

Storage Network

ASM Network

installation

* This dedicated ASM network is completely optional. | *">*

The default is the pre-12c behavior of using the @@ @@@

Clusterware interconnect for ASM communication

Sangad
Patterns 29 g mm
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DEPLOYING FLEX ASM

Managing Flex ASM

Flex ASM requires minimal monitoring and ongoing management

Primary objective is that instances are up and running

SRVCTL Command for:
/1 Checking ASM instance status
A1 Setting cardinality
AV Starting — Stopping - and - Relocating ASM instances

No Flex ASM-specific instance parameters are required

Default settings will effectively support most situations
ASM server instances use automatic memory management

Flex ASM is managed by ASMCA, CRSCTL, SQL*Plus and SRVCTL

Sangda
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NEW FLEX ASM

Flex Features

" |ncrease maximum number of Disk Groupsto 511 (Previous
limitwas 63)

= Command for renaming ASM Disk

= ASM Relocate Command
= (Clients are automatically relocated to another instance if
an Oracle ASM instance fails
=  When necessary, Clients can be manually relocated
using the ALTER SYSTEM RELOCATE CLIENT command

Patterns




New Option in Grid Infrastructure

Oracle Grid Infrastructure - Setting up Grid Infrastructure - Step 3 of 10
ORACI & 4AMaAfMNr

Select Cluster Type —
= Oracle ASM Deployment Model can be
Software lpdates Choose the type of cluster required. . . .
@ chosen during the installation of

1 Installation Option ( } Configure a Standard cluster
Cluster Type Choose this option to configure a group of servers into a single l -d
S o Oracle Grid Infrastructure
Installation Type () Configure a Flex cluster
Flex clusters are highly scalable clusters in which servers can be assi—— "~~~ —'-—*- —=-= |
database or application functions. . . .
Oracle ASM Configuration Assistant

(ASMCA) can be used to enable Oracle
Flex ASM after the installation /
upgrade is performed

|

The functionality is available only in an
e Oracle Grid Infrastructure
Configuration

b < | > [CGancer ] sangamgz
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Conversion of Standard Cluster to

Oracle Flex ASM Cluster

- sanga
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ASM Configuration Assistant: Configure ASM: ASM Instances

= Convert to Oracle Flex ASM b
Oracle Flex &Sk L SRl i SErVErS ser must be loaded
With Oracill & ASM Conversion et of
cluster no
QOracle Flexy stances.
ASM Listen

ASM Liste |
To complete ASM comversion, rum the following script as privileged user in local node. 3
Select
I T fudl fappforaclefcfgtoollogs fasmcafscripts fconverttoFlexASh . sh
nnect

= =)

| ok | [ cancel || Heip |

Convert to Oracle Flex ASM | | Refresh |

sangamgs
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A ASM Configuration Assistant: Configure ASM: ASM Instances S e

' = Convert to Oracle Flex ASM x |

er must be loaded

101010007 Oracle Flex ASKM anahles an Oracle ASKM instance to run on a senarate nhusical serverfrom the datahase servers.

B With Oraci¢ | 4] ASM Conversion » etof
& cluster noc

CHECK CLUSTER MODE AND CLUSTER STATE AFTER
LOGGINGINTO ASMCMD PROMPT

[oracle@racnrolll ~]$ asmcmd
ASMCMD>showversion

ASM version :12.1.0.1.0
ASMCMD>showclusterstate

Normal

ASMCMD>showclustermode

ASM cluster : Flex mode enabled 1

CRS-2676: Start of ‘ora.storage' on 'racnroll2' succeeded
CRS-2672: Attempting to start ‘ora.crsd’' on 'racnroll2’
CRS-2676: Start of 'ora.crsd' on ‘'racnroll2' succeeded .
Cluster bounced in node racnroll2 ; .
[root@racnrolll ~]# |} . @

Sangad
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ORACLE
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