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Located at HP in Boeblingen/Germany, Munich/Germany,
Sophia Antipolis/France and Oracle Reading/UK

Oracle and HP employees in one team

Founded in spring 1994 4‘1
Technology consulting for partners / customers g
Evaluation and tests of new products/features
Technology transfer to and from US labs

Technical pre-sales assistance

Customer specific Oracle Database, Oracle9i AS and
Oracle E-Business Suite benchmarks
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Agenda

Oracle 10g Automatic Storage Management

(ASM) Overview

ASM Architecture

HP Enterprise Virtual Array (EVA) and ASM

ASM set up and Configuration on Linux

ASM and EVA Best Practice

ASM Administration and Monitoring

Summary
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Where DBAs Spend Their Time 3
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Installation
6%
Creation &
Others ¢ Configuration 12 %
15%
Software Data
aintenance 6% Loading 6%

Ongoing System
Management 55%
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I DBA Storage Challenges

Databases are rapidly growing in size
DBAs have to manage thousands of data files

Decreasing windows of scheduled downtime

Storage resources involve many organizations
Database Admin
Systems Admin
Storage Admin
Network Admin

Management of database storage is increasing
In complexity and cost
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Automatic Storage Management A
(ASM)
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Portable, high performance
cluster file system

Data is spread across disks to
balance load

Integrated mirroring across
disks

Removes need for third-party
Automatic Storage volume manager and file
Management system

7 ,
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I Oracle Data stored in ASM

Data files

Redo logs

Spfile

Datapump dumpsets
Temp files

Recovery files

No user files
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The Operational Stack

TODAY ASM
Tables Tables
Tablespace (NN BN  1.pcspace
Files BUBEBNEE e

File System ' ' ' —Fite-System—

Logical Vol ——— —togica-vor—
Disks () () [ - s

Disk Group

“The best way to lower mgmt costs is to remove complexity”
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I ASM Enables Consolidated Q) |
Clustered Storage @

RAC or
Non-RAC
Databases

Clustered
Servers

ASM - Clustered
Pool of Storage
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ASM Disk Groups

Disk Group
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A pool of disks managed as a
logical unit

Partitions total disk space into
uniform sized megabyte units

ASM spreads each file evenly
across all disks in a disk group

Coarse or fine grain striping
based on file type

Disk groups integrated with
Oracle Managed Files
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ASM Dynamic Rebalancing

Disk Group

Automatic online rebalance
whenever storage
configuration changes

Online migration to new
storage

HP WORLD 12004

and Technology Col
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ASM Dynamic Rebalancing
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ASM Dynamic Rebalancing

Automatic online rebalance
whenever storage
configuration changes

Online migration to new
storage

Disk Group
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ASM Mirroring

3 choices for disk group redundancy
External: defers to hardware mirroring
Normal: 2-way mirroring
High: 3-way mirroring
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I ASM - Integrated with Key Storage [
Hardware

ASM-Lib is an Open Interface extending ASM
Vendor library for disk discovery and 1/O
Efficient I/O interface

Data description allows end-to-end validation
(HARD Initiative)

Several participating storage vendors and others
are in the process of joining
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I ASM Integration with Storage Q]
Partners

Developing joint best practice white papers
Proof of concepts and performance testing
Extending API definition and interaction

Interoperability testing
Multi-path / channel fail over
Snap shot / third mirrors
Remote mirroring
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I The Operational Stack a closer Look

ASM ASM
Tables Tables
Tablespace Tablespace

—-ires —ies

Disk Group
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I Storage Virtualization

Host based

Multiple storage systems
Multiple RAID disk controller
Multiple nodes

Raid Controller based

Very efficient
Off loads host
Several reconfigurations are transparent for host
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Storage Reconfiguration

ASM EVA
Add or remove disks from Add or remove disks from
ASM disk group dynamically EVA disk group dynamically
Rebalancing host based Rebalancing controller based
Takes additional host Small number of ASM disks
resources to manage
ASM rebalancing possible Raid5 available

over multiple controllers

]
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HP StorageWorks product porifolio
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Virtualization on the EVA
i Physical disks are pooled in
iLUN
4{}. | are carved out of
P > a Disk Group
& SA

A Virtual Disk is presented to
~ahostas a
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Disk Groups

Controller chooses the best drives for Disk
Group automatically

—=Following several rules to guarantee
data accessibility in case of multiple
failures

Always trying to distribute the
disks vertically over the shelves

Redundant Storage Sets are
distributed vertically as well

VRaid 1 Mirror Sets lie on
different shelves

Diskgroup 1 Diskgroup 2
A
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Virtual Disk

Diskgroup 1

A virtual disk is a slice of storage space from a
disk group that is virtualized across all
mechanisms in the disk group. Can be VRAID
0, 1ors.

Diskgroup 2

One virtual disk can be presented to multiple
hosts.

The maximum size of a virtual disk is 2047 GB.
(Minimum is 1GB)

Dynamic online expansion of Virtual Disk
Not supported by some Operating Systems

i . ,
=)0 ARE 2L g

ology Confer

24



nnnnnn

EVA Virtualization Effects

It's not traditional storage!

Data location is not static
Data movement occurs when physical capacity changes

Back-end disk access pattern may not be correlated with host
access pattern

All LUNs are striped across all disks
No need for additional (host) striping
All LUNs (and database tables) are load balanced

Redundancy data is distributed across all disks
No need for dedicated “spares”

~
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ASM Sample Setup 1

Direct attached SCSI disks
E.g. MSA 30
Redundancy: normal

|
5!! :

| 4
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Disk Group
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ASM Sample Setup 2

—_——T

.

- SAN attached storage
- E.g. EVA3000
- Redundancy: external

Disk Group

Enterprise Virtual Array

HP WO@ZOO‘I
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I ASM Sample Setup 3

e
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- SAN attached storage
- E.g. EVA3000
- Redundancy: external

- 2 disk groups
VRaid1 VRaid5

Disk Groups

Enterprise Yirtual Amay

HP WO@ZOO‘I
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I ASM Sample Setup 4 o

T - T

T—— T

- SAN attached storage
- E.g. EVA5000

- Redundancy: normal +
external

Disk Group

Enterprise Virtual Array

Enterprise Virtual Amay

i
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I ASM set up and Configuration

Define ASM disks
Raw devices or ASM Library

Create an ASM instance
Define ASM disk groups
Create the database

Multiple databases are possible
Decide about ASM disk group design
Impact on manageability

~
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I ORACLE ASM Library for Linux o

Oracle recommends to use ASMLIib
Provides native async |10

Provides disk recovery

Future enhancements under discussion
Single interface to define ASM disks

No raw device handling required
Reconfiguration of ASM disks more dynamic
DBCA restriction in Oracle 10g R1(see OTN)

~
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ASM Library set up

oracleasm utility
Install rom packages (available on OTN)

Configure oracleasm
/etc/init.d/configure

Create ASM disks

/etc/init.d/oracleasm createdisk /dev/sdb

Additional oracleasm commands are
listdisks, scandisks, querydisk, deletedisk

Disk recovery
asm_diskstring (ASM parameter)

disk recovery path (terminology used by DBCA)

%
ORCL: ’ j
HP WORLD 2004

e

32




nnnnnn

I ASM raw device set up on Linux

Raw device bindings

[etc/sysconfig/rawdevices

/dev/raw/raw8 /dev/sda8
/dev/raw/raw9 /dev/sda9

Make devices available to Oracle
chown oracle:dba

Disk discovery
asm_diskstring (ASM parameter)
disk recovery path (terminology used by DBCA)

/dev/raw/*

A
HPWORQZOO"

e

33




2
ASM Library set up

-[5[x
B

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1#

[rootPsaptuxl ~1# oracleasm

Uzage: setcsinit.dsoracleasm {startistopirestartilinkienableidizableiconfigureic
reatedizkideletedizskiguerydiskilistdisks iscandisks istatus?
Eruutﬂﬂaptuxi It oracleasm listdisks
[rootPsaptuxl ~1# oracleasm gquerypdisk D

ASM disk D" iz labeled for ASM disk '
[rootPsaptuxl ~1# oracleasm gquervdisk sdev.-sdh
Dizk "/dev/zdb" iz marked an ASM disk
[rootPsaptuxl ~1I#f oracleasm gquerydiszk sdev-sdc
Disk "/devssdc" iz marked an ASH disk
[rootPsaptuxl ~1#f oracleasm status

Checking if ASM is loaded: oK 1

Checking if Adev-soracleasm iz mounted:
[rootPzaptuxl ~1H#

g
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I ASM Library and RAC o

ASMLIb local file system /dev/oracleasm
Can be checked with df —ha

Stores ASM disk configuration
/dev/oracleasm/disks/DISK1

Stored on every node in a RAC environment
Create an ASM disk only on one node in RAC

Writes header on shared disk

Execute oracleasm scandisks on all other nodes

Makes local ASM configuration available on other
nodes )

35



I ASM set up and Configuration Tools

oracleasm (ASM Library)

Database Configuration Assistant (DBCA)
Enterprise Manager (EM)
sgl commands
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I DBCA Sample Session
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inmvent

% Database Configuration Assistant, Step 7 of 16 : Storage Options - | I:Ilil

Select the storage mechanisim swou would like to use for the database.

" Cluster File System
lze cluster file swstem for database storage.

Automatic Storage Management simplifies database storage administration and
optimizes database layout far 1fO performance. To use this option swau must either
specify a set of disks to create an AsM disk group or specify an existing A5M disk group.

" Raw Devices
Faw partitions or wolumes can prowide the required shared storage for Eeal Application
Clusters (FACY databases if »ou do not wse Automatic Storage Management and a Cluster
File Sh<stem is not available. You need to have created one raw dewice for each datafile,
contral file, and log file wou are planning 1o create in the database.

[ Specify Raw Devices Mapping File Brovwse, ..

Cancel | Help | £ Back | Mext 3 |

ﬂ
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I Oracle Storage Options on Linux

Single node
raw devices, ext2, ext3, reiserfs, ASM

RAC

raw devices, ocfs, ASM

~

7
1 0 3002 L
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inmvent

% Database Configuration Assistant, Step 8 of 16 : Create ASM Instance - | I:Ilil

I orcler to use Automatic 3torage Management{askil, wou need to have an A5M instance
running an syaur machine. There are no A5k instances running on this machine. Use this
page to specify parameters for a new A5M instance which will be created when swou click
Mext.

The default settings for creating an AWM instance work for most installations. [F wou would
like t0 make changes to the defaults, use the A5M Farameters button.

The new A3M instance has its own 575 Wser for remote management. 5pecify the password
for that uzer.

575 password: |******

Confirm 5% password: |******

Choose the type of parameter file that wou wauld like to use for the new A5M instance.

" Create jnitialization pararmeter file (IFILE)

Initialization Parameter Filename: |{DMCLE_EME};adminf+MM,fpfile,finit.clra

W Create server pararmeter file (SPFILE)

Server Parameter Filename: |,fths,fl:uradata,fdbs,fspfile+ﬁ5h-1.Dra

Cancel | Help | & Back Mext = |

e e
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invent

[X ASM Parameters 3 x|
ance Mame YWalue Cherrice D | Category
asm_diskgroups Autamatic Storage .. |~
asm_diskstring ORCL:*l Altomatic Storage ..
asm_power_limit 1 Altomatic Storage ..

-
I Iri

Close| Show DESEI’iDIiDn] Help |

Showe Advanced Pararmeters |
- A

.

> - )
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% Database Configuration Assistant, Step 8 of 15 : ASM Disk Groups - | I:Ilil

Select ane ar more disk groups to be used as storage for the database. You can choose ta
Create a new disk group or add disks to an existing disk groug.

Axailable Disk Groups

Select | Disk Group Mame Size (MEB) Free (ME) Fedundancy

L4 . 4

Create NEW| Addd Disks )

Cancel | Help | & Back

e e




% Create Disk Group

O |

inmvent

Disk Group Mame: Idgl

— Redundancy
 High  Mormal ® External

— Select Member Disks
W Show Candidates O Showe All

J [ | Disk Path Header 5tatus | A5t Bame Size (MEB)
ORCL: diskl PROVISIOMED 5599

MHote: If wou don't see disks which sou believe should be available, swou may need to change the disk
discowverny: path.

Change Disk Discovery Path. .. :,I

\OK] Cancel] Help |

i - ’
HP,WORLD 2004

Solutions and Technology Conference & Expo
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% Database Configuration Assistant, Step 8 of 15 : ASM Disk Groups

Cancel

e

Help

Select ane ar more disk groups to be used as storage for the database. You can choose ta
Create a new disk group or add disks to an existing disk groug.

Axailable Disk Groups

Select | Disk Group Mame Size (MEB) Free (ME) Fedundancy

EXTERM

L4 . 4

Create NEW| Addd Disks )

£ Back | Mext 3 |

=100 x|

[
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inmvent

% Database Configuration Assistant, Step 9 of 15 : Database File Locations - | I:Ilil

Specify locations for the Database files to be created:

" lUse Datatbase File Locations from Template

™ Use Comtmon Location for All Database Files

Darabase Files Location: | Brovse. ..

W ||z Oracle-Managed Files

Database Area: |+DGl Browse. .. |

Multiplex Eedo Logs and Contral Files... |

[f sou want to specify different locations for amy database files, pick either of the
abowe options and use the 3torage page to specify each location.

File Location “ariables... |
e

Cancel | Help | & Back

e e
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I Oracle Managed Files (OMF) o

ASM
File systems

Makes management easy
create tablespace crm;
Files are managed by Oracle

Related database parameter
db _create file dest
db_create_online log dest n
db_recover file dest

A
HPWORQZOO"
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File Edit Wiew Favoribes  Tools  Help

eﬁack @ \_/l \ﬂ @ ;j /,.__\J Search

Address

Favorites eMedia ﬁ‘} [_:v

/9

@ http:ffsapkuz 1 dem. cpgoorp, net: 5500/ emfconsolefdatabasefosm/diskGroup Pty pe=osm_instanceftarget=saptux 1, dem. cpgoorp. net_%:2BA3M1 w G0 Lirks

Expand All | Callapse Al
Select Hame

®

Q000|000 |C|O|O0|0|0|0|0 |0

¥ @ DG
VYo cp

B ) CONTROLFILE

¥V 01 DATAFILE
EXAMPLE 267 1
SYSAUK 257 1
SYSTEM 256.1
UNDOTBS1.258.1

UNDOTE=E. 268, 1

mh o b

USERS.259.1
B ) QMUNELOG
P ) PARAMETERFILE
P ) TEMPFILE

-@ spfilegp. ora

Y0 gp_dbfiles
-E user.dbf

Genetal Pedormmance Templates ] Filas [

Physical Size (KB) Logical Size (KB}

154624 153608
3154855 317445
452608 450568
47104 4055
2BB24 25608
B144 5128
1024 25
B144 5128

| Create Alias ), Create Directory ), Delete ) Renarme )

Copyright @ 1996, 2004, Cracle. All rights reserved.
About Oracle Enterprize Manager 109 Dratabase Contral

Database | Setup | Preferences | Help | Logoot

€l

‘:ﬂ Local inkranet
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I Enterprise Manager Sample Session

~
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File Edit Wiew Favoribes  Tools  Help
" A = N . . iy fm | —
@ Back - [ |ﬂ @ lj P ! Search . Favarites e Media @ [,-_-:-_\, T & - _J
fddress @ http:ffsapkuz 1 dem.cpgoorp, net: 5500/ emfconsale)rac/racsitemaprtype=rac_database&target=gplevent=dolLoad w Go Liriks
Severity Target Hame Target Type Category Name Message Alert Triggered Last Value Time
(Mo Alerts!)
Related Alerts
Severity Target Name Target Type Category Name Message Alert Triggered Last Walue Time
(Mo Alerts!)
Job Activity Critical Patch Advisories

Jobs scheduled to start no more than ¥ days ago
Submitted to the Cluster

Submitted to Any Member

\ﬂ Patch Advisaries 0
Patch Acdvizory information may be stale. Oracle Metalink

Status Database Instance credertials are not configured.

(Mo Job Affected Oracle Homes 0

Activity) Oracle Metalink Credentials Mot Confiqured
Home [ Petformance Administration  Maintenance

Related Links

Advisor Central Alert History All Metrics

Blackouts Deployments ISP lus

Johs hlanane hetrics Metric Collection Errors

haonitaring Configuration
Instances
Name / | Status | Alerts Policy Yiolations Performance Findings
gp_gpl )] 32 1 10
gp_gp2 )] 0o i] hia

Copyright @ 1996, 2004, Cracle. All rights reserved.
About Oracle Enterprize Manager 109 Dratabase Contral

Database | Setup | Preferences | Help | Logoot

€l
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File Edit \iew Favorites  Tools  Help
@Back < \H)I @ @ {h pﬁearch “-Ei‘g’Favnrites aMedia @ E,%v :; - l_J

Address @ http:fisaptux 1 .dem. cpgoorp. net: 5500 em)consoledatabase osm) disk GroupPhype=osm_instancefkarget=saptux1.dem. cpgoorp. net_%2BASM1 foname=0G12event=adi ¥
Setup Preferences

Go  Lin

Help  Logout
Dratabase 7

ORACLE Enterprise Manager 10g
Datahase Control

Autornatic Storage Management: saptuxl. dem. cpgeorp.net £ASMT = Disk Group: DG

Disk Group: DG1

General [ FPeformance Templates Files

Disk Group Usage (GB) Disk Group Usage History (GB)

Marme DG
State MOUNTED 1.0
Redundancy EXTERN 1
Total (GE) 11.00 GB B e 0.5
Free (GE) 8.93 GB B GP(1.98)
0.0

Fending Operations 0
Mo data is currently available.

Member Disks
(Add Disks |

View| ASM Disk Mame v | Go
IQ:DEIEIE) Check VFIGD )
Select ASM Disk Name  |By Failure Group  |Path Read/Write Errors|State | Size (GB)|Used (GB) | Used (%)
0 NORMAL 11.00 I 207 18.85

® =D0D oD ORCL:DD

General [ Performance Templates Files

Datahase | Setup | Preferences | Help | Logout

Copyright @ 1998, 2004, Oracle. Al rights reserved.
About Oracle Enterprise Manager 109 Database Contral

€]

A — e
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File Edit \iew Favorites  Tools  Help

@Back M \._.JI @ @ {h ~llr,:::)Snaaru:h “-Ei‘g’Favnrites aMedia @ E’ET :; \_‘J

fddress @ htkp: ffsaptux 1, dem, cpgoorp, net: 5500/ em)iconsoledatabase fosm ) diskiGroup iype=osm_instancestarget=saptux 1, dem, cpgoorp, net_%2685M1 w a0 Liril

ORACLE Enterprise Manager 10g Setup Preferences Help Looout

Datahase Control Database |

Autormatic Storage Management: saptuxl. dem.cpocorp.net +45M1 = Disk Group: DG1 = Add Disks

Add Disks

(Show saL ) ( Cancel ) 0K

melect Member Disks| Only Candidate Disks V|
Select |Path |Header Status |Lahe| |ﬂ5|‘u‘| Disk Mame | 5ize|5ize Unit |Ej-,r Failure Group | Force Usage |

ORCLD PROVISIONED O | || [11254 (MB v| | | O

(Show SOL ) ( Cancel ) 0K)

Database | Setup | Preferences | Help | Logout

Copyright @ 1296, 2004, Oracle. Al rights reserved.
About Oracle Enterprise Manager 109 Database Contral
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File Edit Wiew Favoribes  Tools  Help

@Back M \‘_J @ @ {h pﬁearch “*Favnrites aMedia @ E,Ev :; l_J

@ http:ffsapku 1 dem. cpgoorp, net: 5500/ emfconsolefdatabase ) osm/diskGroup Pty pe=osm_instanceftarget=saptux 1 . dem. cpgoorp. net_%2BA3M 1 &oname=0G18event=dis| Go Lirks
ORACLE Enterprise Manager 10g Setup Preferences Help Logout
Database Control Database |

Address

Autornatic Storage Managernent: saptuxl. derm. cpgeorp.net +ASK1T = Disk Group: DG

Disk Group: DG1

General [ FPerformance Templates Files

Disk Group Usage History (GB)

Disk Group Usage (GB)
Marme DG
State MOUNTED 1.0
Redundancy EXTERN 1
Total (GE) 11.00 GB B e 0.5
Free (GE) 8.93 GB W GPi1.98)
0.0

Fending Cperations 1

Mo data is currenthy available.

Member Disks
(Add Disks )

View ASM Disk Name v | Go
l::DElEIEJ Check VFGD )
Select ASM Disk Name  |By Failure Group  |Path Read/Write Errors|State |  Size (GB)|Used (GB) | Used ()]

ORCLDD 0 MORMAL 11,00 I 207 18.85
ORCLD 0 MORMAL 11.00 e 0.00 02

©® =0 DD
O =D D
General [ Performance Templates Files

Database | Setup | Preferences | Help | Logoot

Copyright @ 1996, 2004, Cracle. All rights reserved.
‘ﬂ Local inkranet
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eﬁack - \) @ @ fh pSEarch '?'H'I;I"S’Favcurites eMedia @ ﬁ* :;- 1 i_.J

fddress @ http: ffsaptux 1, dem, cpgoorp. net: 5500/ em) console/database fosm)osmAdmin? pageMame =%:2Fdatabase % 2Fosm¥e2FviewOper ationstoname=0G1 francelURL=refresh % a0 Lirk
Setup Preferences Help  Logout

ORACLE Enterprise Manager 10g
Datahase Control Database A

Automatic Storage Management: saptuxl.dem.cpgcorp.net +45M1 > Pending Operations: D1

Pending Operations: DG1

Dt Refrizved July 2, 2004 35322 &M CEST Refresh | Real Time: Manual Refresh v | (Refresh )

Operation Type |5tatus | Desired Fuwer' Actual Power Operation Hate {Units per minute}' "o Complete Remaining Time [minute_s:ll
796 667 a

REBAL FLIM 1 1

Database | Setup | Preferences | Help | Logout

Copyright @ 1996, 2004, Oracle. All rights reserved.
About Oracle Enterprise Manager 10g D atabase Contral

!'Q Local intranet
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File Edit View Favorites  Tools  Help

e

@Back @ \H)I @ @ {h pﬁearch “*Favnrites aMedia @ E’ET :; - l_J

fddress @ http:ffsapkux ] dem, cpgoorp, net: 5500 em/console/database/osm) diskiGrouphype=osm_instanceftarget=saptux 1, dem.cpgoorp.net_%2BA3M1 &oname=0G18event=adi a0 Liriks

Database Control

Datakhase

Automatic Storage Management: saptux]. dem.cpgearp net +A5M1 = Disk Group: DG1

Disk Group: DG1

General l Performance Templates Files

Disk Group Usage (GB) Disk Group Usage History (GB)
Mame DG1
State MOUNTED 0% 1.0
Redundancy EXTERN
Total (GB) 22.00 GB E el lal 0.5
Free (GE) 19.92 GB I CFil 98
Fending Operations 0 0.0
Mo data is currently available.
Member Disks
View ASM Disk Name v | Go (Add Disks )
IiDElEIE_-) Check » @
Select ASM Disk Name  |By Failure Group  |Path Read/Write Errors|State | Size (GB)|Used (GB) MC“““ ed {%]|
® =D0D oD ORCLDD 0 MORMAL 11.00 I 1.0 9.66
O =D D ORCLD 0 MORMAL 11.00 I 1. 9.21

Geaneral [ Petformance Templates Files

Copyright & 1996, 2004, Oracle. Al rights reserved.
About Oracle Enterprise Manager 10g Database Control

Database | Setup | Preferences | Help | Logoot

€l
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I ASM sgl commands

create diskgroup dg1 external redundancy disk
‘/dev/raw/raw1’ name DISK1;

create diskgroup dg2 external redundancy disk
‘ORCL:DISK2’ nhame DISK2;

alter diskgroup dg2 add disk ‘'ORCL:DISK3’ nhame
DISKS3;

Make sure the asm_diskstring parameter is set accordingly

~
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I Adding Disk Space

Two options to make space available

Modify the size of an existing virtual disk (LUN)
Add a new virtual disk (LUN)

System components involved
Disk sub system

Linux operating system
ASM disk
ASM diskgroup

Can be done off-line or online

A
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@Back - \ﬂ @ l\J j.-'Search :'\ Favorites @Media ‘Q:‘:{ - i [ .

=
fddress réf[ https:,l',l'lE-.41.1EIl.115:2381!Re§|£|tl£quusinn V-: G0 Links
hp StorageWaorks Bl Appliance:
command view eva SMAD230FK240006 16.41,101,115
e BT A

Root Wies | Agent Options Help |

=3 Dirk o . _ _

BC3 Linix Vdisk Active Member Properties

ﬁ ASM D Capy ’ Save changes ” Create snapshot ” Create Snapclone ]

'ﬂﬁ linux-data
Eﬁ linux-dataz
@ acTve
ﬁ linusx-dataz-small

Name: 9P You are requesting a change in the size of this Ydisk.

Elﬁ : - - If the hiosts ko which this Wdisk is presented are running
linux-datad Family Man operating systems that cannot handle such a change, the
: valume expansion is nok guaranteed ko happen,
. ACTIVE World Wide Are wou sure you wish o continue? 2004 11:36:53
Eﬁ linux-data3-small B005-08h4-
ﬁ lirus-resy /0000 [ [8]4 ] [ Cancel
|§|1=_‘—| hp-ux | uuID: d write-back
|_¢_|1=:| hp-ux-orad |6005-08kh4-0001-0220-0000-f000- Read: on v

: |{Oebd-0000
#{ hpux-ipt 2

-|j truEd Attributes

l£|1=_“| widle Type: Criginal

T w23 Disk Group: bigz0x72GE

Eﬁ Ca-snap |Capacity Req: 12 GB

é hitm-rmir1 'Capacity Used: 11 GB

Elﬁ him-mirt2 Redundancy: Yraidl

& tistan-pert Write Protect: No |
H Hosts P ——

r&Ll &) % Local intranet




File Edit View Favorites Tools  Help

. A = n'_. . . a1
QBack T &4 \ﬂ ﬂ O, ! Search V\r Favarites @Medla ‘5-4 =

Address EI https:/f16.41.101.115: 2381 /ResElkCpgFusion

hpSIcragc\“v'c:rksl B sppliance:
command view eva SMADZI0FK 340006 16.41.101.115
Agent Options Help |
EaY
HSV Storage Netwaork Vdisk Active Member Properties
-8 ping
=88 Virtual Disks
T Dirk Presentation Data Replication
F"@ Ll Identification
ﬁ ASh_D_Copy Name: Active Operational [@] operation in
ﬁ linux-data Family Name: linus-datas State: progress
2 linucdata2 World Wide LUN Name:
& acmve 6005-08h4-0001-0220-0000-f000- Created: 01-Jul-2004 11:36:53
ﬁ linux-data2-small Debd-0000
AT
B ACTIVE Write: Mirrored write-back
ﬁ linux-datas-small Read: on
=& linucnew
T hpeux Disk Group: big20x72GE
H{  hp-ux-orad Capacity Req: 12 GB
H{ hpux-ipf Capacity Used: Unknown &R
F{T trufbd Redundancy: Yraidl
H wik Write Protect: Mo
g ca-shap =
|

féj Done
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File Edit  Wiew

Q Back -

Address EI https:/f16.41.101.115:23581/ResEltCpgFusion

Favorites  Tools  Help

hp StorageWorks

: B Appliance:
command view eva

-

Agent I:Z:Iptilzlri-_:

=3 Dirk ~
M Linux

W — n .
\ﬂ ﬂ ..\J / ! Search :3 Favorites @Media ‘5-4 -

SMADZ239FK340006 16.41.101.115

Vdisk Active Member Properties

'ﬁASM_D_Cnpy ’ Save changes ” Create snapshot

” Create Snapclone ]

ﬁ linux-data
Eﬁ linux-dataz

Presentation

Data Replication

I

@ acTve
ﬁ linuzx-dataz-small
Eﬁ linux-datas
@ acTve
ﬁ linux-data3-small

Identification

Name: ACTIVE
linux-data3
World Wide LUN Name:
6005-08b4-0001-0220-0000-f000-0ebd-

Family Name:

ﬁ liriu - ey oooo
Gl UUID:
i hp-ux-orag 6005-08b4-0001-0220-0000-f000-
ale hpu-ipf Oebd-0000
F{TH truRd Attributes
T wlk Type: original
T w?k3 Disk Group: big20x72GE
P ca-shap Capacity Req: 12 SR
€ it Capacity Used: 12 GB
@ lym-min2 Redundancy: Yraidl
Eﬂ'ﬁtristan-perf Write Protect: Mo »

H{ Hosts 3

Condition /State

Operational State:

¥ cood

Date/Time

Created: 01-Jul-2004 11:36:53

Cache Policies
Write:

Mirrored write-back

Read: on v
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Adding Disk Space Online (Option1)

Modifying the size of an existing virtual disk
(LUN)

Linux operating system

Remove disk from the diskgroup first
alter diskgroup dg1 drop disk DISK2

Change size of LUN on the EVA

Remove device from Linux and add it back
echo “scsi remove-single-device a b ¢ d” > /proc/scsi/scsi
echo “scsi add-single-device a b ¢ d” > /proc/scsi/scsi

Need to be done on all nodes for RAC

ASM disk
/etc/init.d/oracleasm deletedisk DISK2
/etc/init.d/oracleasm scandisks on other nodes (for RAC only),\
/etc/init.d/oracleasm createdisk DISK2 /dev/sdc Hpv(;ORLDZOM
/etc/init.d/oracleasm scandisks on other nodes (for RAC'onty)
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Adding Disk Space Online

ASM diskgroup
alter diskgroup dg1 add disk ‘ORCL:DISK2’ name DISKZ;

Example based on ASMLib

7 ,
BRI AY 200

echnology Conference

-
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Adding Disk Space Online (Option2)

Adding a new virtual device (LUN) online
EVA

Linux operating system
hp_rescan -a
Need to be done on all nodes for RAC

ASM disk

/etc/init.d/oracleasm createdisk NDISK /dev/sdc
/etc/init.d/oracleasm scandisks on other nodes (for RAC only)

ASM diskgroup
alter diskgroup dg1 add disk ‘ORCL:NDISK’ name NDISK;

Example based on ASMLib
j

e
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I Adding Disks for Performance

General steps involved
Make new disks available
Make disks or volumes known to the operating system
Create ASM disks
Add ASM disks into ASM disk group




Adding Disks for Performance on A
EVA

nnnnnn

Make disks available
Move disks into EVA disk group

EVA takes advantage of the additional disks
automatically (rebalancing)

Transparent for
Operating system (LUN size is not changed)
ASM (still same virtual disks)
Oracle database

All online

This scenario would also work for ocfs because it

Is completely transparent to the host ™
S D201
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File Edit  “iew

hp StorageWarks
command view eva

[ & Disk 005
& Disk 007
& Disk 009
& pisk 010
& Dpisk 011
& pisk 013
& pisk 017
& pisk 019
& Disk 020
& Disk 021
& Disk 022
\ & Disk 023

=188 smallBxIEGE
& Disk 008
& Disk 014

& Dpisk 015
I

141 |

Favarites

Tools

Help

W Appliance:

SMADZ39FK340006 16.41,.101.115

Disk Group

Save changes

P ies
Add disks Locate | Delete |

General

Ydisks

|i

Identification Condition/State

Name: |[big20x72GE

uuID:

Q0L57-0000

6005-08b4-0001-0256-0000-d000-

Capacity

Operational ¥ Good
state:

Leveling state: ¥ tnactive
Leveling progress:|n/a

RSS Disk state: Mirrored

Disk failure protection

Comments

Total: 1366.03 GB ——————————————
Available: Requested level: INDHE vI
Vraid0 |401.99 GB Actual level: MNaone
Yraidl |201.02 GB
Yraids |321.6 GB Occupancy
Total disks: 20 Total: 063,26 GR
Alarm level:

50 o
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ASM and EVA Best Practice

Oracle recommends to use ASMLIib
Native async IO
Disk discovery

Install asm packages before installing Oracle

oracleasmlib-1.0.0-1.1386.rpm — User space library
oracleasm-support-1.0.2-1.ia64.rpm - Driver support files
oracleasm-2.4.21-EL-1.0.0-1.1a64.rpm - Driver for all kernels

Perform custom Oracle install (R1 restriction)
Otherwise DBCA will not discover ASM disks
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eﬁack = @ = \ﬂ @ ;j /.:\J Search “E;L ¢ Favarites eMedla Q_j -_* :&..

9

Address @ http:fiokn. oracle. comnftechlinu:/ asmlibjinde::. htrnl

b Gu:u

Links

SERVICES ORACLE 10g Oracle ASMLib

=+ Dowenloads
-+ Documentation DATABASE
=+ Dizcuszions

+ Articles manage potentially thousands of Oracle database files, requiring only the management of
+ Sample Code groups of disks allocated to the Oracle Database. ASMLIb allows an COracle Database using
=+ Training ASM rmore efficient and capable access to the disk groups itis using.
-+ Support
BROWSE BY ROLES Technical Information
Developer
DBA, B Tips on nstalling and Using the Software [09-Jun-2004]

I5%

B Mote on Installing with 100 RB1
Mewy to Oracle

Downloads

O QOracle ASMLIb 1.0.0
Eed Hat Advanced Server 2.1 836

Eed Hat Enterprise Linug 3 AS (xBE)
Eed Hat Enterprize Linux 3 AS famdBd)
Fed Hat Enterprise Linux 3 AS (ia64)
SLES 2 SP3 (a6

SLES 2 SP3 {iafd)

SLES 2 SP3 (amdhd)

Source Code

O QOracle ASMLib 1.0.0 Kernel Driver Source {GPL)

AShLib is a support librar for the Automatic Storage Management
feature of Oracle Database 105, Automatic Storage Management
AEM) simplifies database administration. It eliminates the need for the DBA to directly

[09-Jun-2004]

[17-May-2004]
[17-May-2004]
[17-May-2004]
[17-May-2004]
[19-May-2004]
[26-Mar-2004]
[19-May-2004]

Learn More

CAdtomatic Storage Managetment

. Storage on Automatic

. Dracle Database 10g

Discussion Forums

.Databasze
. Linux

@ Done

) Internet
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I ASM and EVA Best Practice
Decide about number of ASM disk groups

Number of databases

Size of database

RAID requirement

Group disks with similar characteristics into same disk

group
Consider manageability requirements
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ASM and EVA Best Practice
For Enterprise Virtual Array (EVA)

Usually no need to have more than 2 EVA disk groups
One EVA disk group is often sufficient

Define RAID level based on customer requirements

Decide about number of virtual disks based on
Single or redundant 10 path configuration
Online ASM configuration changes
Multiple storage systems

Define external redundancy for the ASM disk group

A
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ASM Administration and Monitoring
ASM views
Enterprise Manager
HP OpenView
e
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ASM Administration and Monitoring

vdasm views
vbasm_disk
vdasm_client

Available for ASM instance and DB instance
Provide different information

For example vasm_client

ASM ,information about databases using disk groups of ASM
instance

DB one row for ASM instance when open ASM files

A
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= Back - = - @ i | aﬁearch (3] Favorites @Media @ | %v = E - ‘;% o
Address I@ http: ffjoe: 5500 em console/database/osm/ diskiEroup?type=osm_instancetarget=joe_%2BA5M1&oname=0G18event=disksTab j f'{) (ar
Links @@hp Employes Paortal @Best af the wWeh @Channel Guide @Custumize Links ﬂFree AL & Unlimited Internet @Free Huokrnail @Internet Explorer Mews @Internet Skart

ORACLE Enterprise Manager 10g Setup Preferences Help Looout
Datahase Control Database |

File Edit Wiew Favorites Tools

Automatic Storage Management: joe_+ASM1 = Disk Group: DG1

Disk Group: DG1

Geaneral l Petformance Templates Files

Disk Group Usage (GB) Disk Group Usage History {(GB)
Mame DG
State MOUNTED 112
Redundancy EXTERN = 111
Free(4. 500 ea

Total (GE) 9.66 GB O] Irernal(. 05 o L1o B o
Free (GB) 4.50 GB [l GR(l.11y 1.09
Fending Operations 0 1.08

12 A 4 B 12 PM

Apr 19, 2004

Member Disks
View] ASM Disk Name »|( Go) (Add Disks )

. Go
Select ASM Disk Name |By Failure Group  |Path Read/Write Errors|State | Size (GB)|Used (GB) | used )
& =-DG1_0000 DG1_0000 Fdeviraverav 0 NORMAL 5.6 - 116 20.53

General [ Performance Templates Files

Database | Setup | Preferences | Help | Logouot

Copyright @ 1996, 2004, Oracle. &l rights reserved.
About Oracle Enterprise Manager 109 Database Contral

l_ l_ l_ |EE I aral inkranak
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@Back = \._./I |ﬂ @ :] ;] Search “f::(’ Favarites eMedia @ [/;{v :L = _J

fddress @ http:ffsapku ] dem, cpgoorp, net: 5500 em/console/database/osm) diskiGroupHealth?pagetame=%2Fdatabase st 2Fosm3t 2F diskGroupPerformancety efreshChoice=15&kar a0 Liriks

Database Control Database |

Autornatic Storage Management: saptux]. dem.cpgeorp. net +A5M1 = Disk Group: DG1
Disk Group: DG1

General | Perfarmance [ Templates Files
This page shows cluster-wide performance information. Use the links under the graphs to view graphs that show the perfarmance of individual cluster members.
Caollected From Target July 2, 2004 10:53:36 AM CEST Refresh | Feal Time: 15 Second Refresh V| {'Refresh)

ORACLE Enterprise Manager 10g Setup Preferences Help Looout

Disk Group IfO Response Time Disk Group IfO Operations Disk Group Throughput
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Expand All | Collapse All
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File Reports Adviser Configure Help |
! System: saptuxl Graph Points: 15 Int: il
File Reports Configure HRange : 12:55:36 — 12:56:506 Dur: 1:2
System: saptuxl Last Update: 12:56:506 T ALARM
Active Disks: All 7 Selected Total Ij 100% 100000 ps
Device Phys Phys Read . o
| Name Reads KB Rate SS:S Pagp:ge l:n
sda 50 280.1( 4' 4'
sdb 15096 121123 . 20000 ps 4000 ps
sdc 31 92.1(
sdd o 0.0  Read PKtOut
sde 0! 0.0 write [
sdf 0] 0. Disk | |
] e
!q File Reports Adviser Configure Help |
System: saptux?2 Graph Points: 15 Int: ?
e Fepors  Conflgure _ " PRange : 13:01:01 — 13:02:21 Dur: 1:2
System: saptux?2 Last Update: 13:02:21 |T
ALARM |
Active Disks: All 7 Selected Total Ix
100% 100000 ps
Device Phys Phys Read
Name Reads KB Rate Use Page Ou
3Ys Page In
sda 2f 86.2 | |
sdb 16809 134937.3
sde 0 0.0 00000 ps 4000 ps
sdd 0] 0.0
sde (4] 0.0 Read PktOut|
Virite U S
sdf 0] 0.0
» Disk | |



I Summary o

ASM and HP storage both provide storage
virtualization

Let the storage system do what it is designed for
Stripping and mirroring
Snapshots

Take advantage of additional ASM functionality
which is not possible on disk controller level

ASM and HP storage provide
Increased Uptime
Reduces Cost of Management
Optimized Resource Utilization

~
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