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Server Availability Challenge

Server 1
Instance ‘A’

Server is a SINGLE point of failure
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R (Clusterware )
Server1 | I=] Server2 — HP MC/Service
Instance ‘A’ Guard
IBM HACMP
Sun Cluster
Linux Cluster

MSCS

removes server as SINGLE point of failure
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— 2% Cluster Cold Failover

 Active/Passive i3\

Server 2
Instance ‘A’

Restart single database instance on Server 2
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Oracle Real Application Clusters

» Active/Active
 High speed
inter-connect
N * Oracle
Server1 | server 2 Clusterware
Instance ‘A’ ~= ¥ Instance ‘A’ * Transparent
Application
Failover

one SERVER fail - your database remains available
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RAC vs ‘Cold’ Failover?

‘Cold’
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Up to 20 min
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Centralized
Management
Console

High Speed
Switch or
Interconnect

Clustered
Database
Servers

Hub or Switch
Fabric

Mirrored Disk
Subsystem

RAC Architecture

Low Latency/Interconnect
VIA or Proprietary

Storage Area Network

Drive and Exploit
Industry Advances in
Clustering

ORACLE



RAC 109 Integrated Clusterware

Complete Oracle cluster Applications
software solution

Single-vendor support

Low Cost

— No need to purchase
additional software

- Easy to install, manage

High quality and functionality
across all platforms Messaging and Locking

-~ 100 nodes on all platforms
Advanced functionality
— Fast App Notification (FaN) Connectivity

Support for third-party
clusterware

RAC, Other Apps
Services Framework
Cluster Control/Recovery APls

Automatic Storage Management

Event Services
Management APls

Membership

Hardware/OS Kernel

ORACLE




Cache Fusion

Oracle Cache Fusion increases performance and scalability
Data is shipped directly over high speed interconnect
Minimize disk 1/0O
Enhanced IPC

Allow flexible transparent application deployment
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Normal Server Allocation
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Order Entry Spare . Supply Chain

Normal Server Allocation
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Reallocate Spare server to Order Entry
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Order Entry Spare . Supply Chain

Failed Server Restored
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Application Resource Requirements Grow
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Capacity Planning ...

Planning to handle workload




... vs Capacity on Demand

Initial workload with RAC

300%




... etc ...

Scaling out with RA

New server added
W 300% to cluster is

purchased at

present day prices




... etc...

New server added
to cluster is

. . purchased at
Scaling out with RAC ST (e

300%




Source

Low Cost Servers -

Benchmark

HP TPC-C

1,200,000 .

1,008,144
1,000,000+

800,000+
600,000+
400,000+
200,000 L

$7.9M
Total Cost

1,184,893

$2.6 M
Total Cost

0
1x64

16x4

Same 1.5 GHz Itanium2 CPUs

- Audited Results
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Scale Out at a Fraction of the Cost

SMP RAC

120000

100000

380000
SMP RAC

S10]0]0]0)

40000 SMP RAC
LT |

16 CPUs 48 CPUs 64 CPUs 72 CPUs

Audited Customer Audited Customer
Benchmark Benchmark Benchmark Benchmark
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TPC-H

Best Performance Results by Database
as of June 8, 2006
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Oracle RAC for ASE’s MES
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Node 1 : Test CELL ::ff'i'_' _ f}_ Fff’{ _ f}_ Node 2 : Test CELL BK
9iR2 RAC e e 9iR2 RAC

Model: IBM P55 I [ Model: IBM P55

0S: AIX 5.3 N T 0S:AIXS5.3

CPU : 1 (4 core) CPU: 1 (4 core)
RAM : 16G i RAM: 16G




Oracle RAC for AUO’s LCD MES

 Linux HP OpenVMS

Server Room B




Oracle RAC for ProMOS Fab3 MES

MES System : Brooks
Cost of downtime : Over NT$ 6M/hr
System
- H/W : HP Alpha GS1280
- 3 nodes : 16¢cpu, 32GB;
16cpu, 32GB; 8cpu, 14GB
- 0.S. : Tru64 Unix

— Clusterware : TruCluster

Database

- DB Size: 2TB

- DB Version : 9iR2 (9.2.0.7)
Application Loading

- Transaction/hr : 200k
Benefit

- support 80k 12” wafer monthly
yield
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Oracle 10g Data Guard

Primary Server Standby Server

AR B AR

Log Data

I
Data Guard Broker
I

Oracle’s primary solution for data protection
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Oracle 10g Data Guard 3{f5 ¥R~ FEH)

Physical Standby
Database

Sync or Async
Redo Shipping

Production
Database Redo Apply
Network

e Broker

Logical Standby

Transform
Redo to SQL Database & D Sgggr{g
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SQL

Appl |
PPy I’ Additional
Indexes & MVs
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Oracle 10¢g Data Guard
Standby Databases *'[3%

Read-Only / Read-Write
b (I 5 7 V)

Standby / Reporting
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Backup
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Oracle 10g Data Guard {1 ¥ | &3}
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Data Guard Usage Examples

_ _ Standby Site A | Physical Standby
Primary Site Synchronous transport
LAN afttached
Used to offload backups
First choice for switchover candidate

Standby Site B

Logical Standby
Synchronous transport
LAN attached

Used to offload reporting

Standby Site C

Physical Standby
Asynchronous transport

WAN attached

Provides DR and data protection




Host-based Mirroring
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Database
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Volume Manager /
Specialized
Driver

Storage
Array
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Storage-based Mirroring
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Data Guard + RAC Configuration

- =

Breoker
[

Primary Site Standby Site

[
Primary Data Guard Standby
Database | Database
1

Data Guard + RAC: end-to-end Data Protection and HA
Basis of Maximum Availability Architecture
Managed as a single configuration




QUESTIONS

ANSWERS




