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IT Challenges

Which of the below is a problem today?

Not a Problem| 1

Big Problem
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v Under utilized hardware
v Resizing, replacing or adding new servers
v Many applications running on many databases

v System downtime
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How does your company address
growing IT infrastructure needs?
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This way, with big irons?

Access Your Run Your Manage
Applications Applications Your Data
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Open Standards — C—
Devices L ]

Thin Clients Oracle Oracle
Application Database
Server Server
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Or, this way?

Oracle Application Oracle Database Grid

Distributed Web Server Grid

Caches !

Load
Balancer

Cache Web Server EJB Clusters
Clusters Clusters

Database
Clusters
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The Grid Vision

« Have minimal number of LARGE Databases
e Use Grid Computing
— Clustering ++
— Low Cost Components
- Higher Quality of Service
 Have Business Intelligence (Bl) next to Operational Data
— Less number of moving parts
— Faster processing
— Faster Business Intelligence
* Use Web Applications
— Browser based access

- Management of the applications in the data center. No
Client/server
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Grid Computing

e Grid computing treats computing as a utility.

- Consumers don’t care where computing
OCCuUrs.

- Producers ensure computational power is:
e Available
* Reliable
* Reasonably priced
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IT Problems/Challenges

Islands of Computation

“IT infrastructure is massively underutilized” -IDC
“Companies can save 20% or more through consolidation” - Giga Research
“75% of costs come from staffing & maintenance.” - Business Week
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Grid Computing Improves

Infrastructure Utilization

Grid computing is the coordinated use of a large number
of servers and storage acting as one computer.

Low utilization High utilization
I with low cost to scale

with high cost to scale




Enterprise Manager 10g:
Grid Control Architecture
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Automated Provisioning

Scale Out to More Systems and Minimal Incremental Cost

Oracle
Inventory

Software
Configurations

Hardware
Configurations

1r

Install/Clone

Configure

Patch

Secure

N ¥

Enterprise
Manager
Grid Control
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75

Over 20% of downtime
attributable to human

configuration errors

View/Search

Compare/Diff

Change Tracking

Reference
Configurations

Oracle.com

Product Updates

Patches

Product
Configuration
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Oracle Enterprise Manager
10g: Grid Control

e Oracle Enterprise Manager 10g Grid Control
provides the framework for monitoring and
administering the grid, including the following:

- A comprehensive overview of the grid’s status

- A single point of monitoring for all associated
targets

— Alerts with drill-down capabillity to identify
trouble spots

- ASLM to enable holistic management of
application performance
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Grid Control Components

Oracle8i
Databases
Oracle9i
Databases
Oraclel0g
Databases
Oracle9i

Application
Servers

Oraclel0g
Application

Servers
Oracle Oracle Oracle
Managed Management Management Manage_ment
Targets Agents Services Repository
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Management Service (OMS)

- An Oracle Management Service (OMS) is:
* A J2EE Web application

* Deployed to Oracle Application Server 10g
J2EE and Web Cache edition

- The OMS may be installed:
 \When the OMR is created
* As a stand-alone service
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Management Repository (OMR)

- An Oracle Management Repository (OMR) is:

* A set of schema objects in an Oracle9i
Database

* Required prior to installing the Oracle
Management Service

- The OMR may be installed:
* |In an existing database
* |n a new database
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Management Agent (OMA)

- The Oracle Management Agent (OMA):
* Must be installed on every managed server
* Connects to one OMS
- The OMA may be installed:
 When the OMR is created
 When a stand-alone OMS is created
e As a stand-alone service

)
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Managed Targets

 Managed targets may include:
- Oracle Databases
- Oracle Database Listeners
- Oracle Application Servers
- Oracle Applications
— Oracle Collaboration Suite

- Most operating systems that are certified to run Oracle
products

— Third-party products and applications
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Management Agent (OMA)

Host
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Accessing the Grid Control
Console

 The Grid Control console may be accessed by any
supported browser:
- Netscape Navigator 4.78, 4.79, 7.01, 7.1.0
- Mozilla 1.3.1
— Microsoft Internet Explorer 5.5 (SP1) or 6.0 (SP2)

- Microsoft Pocket Internet Explorer 2.0 (for HTTP) or 3.0
(for HTTPS)

- http://<oms hostname>.<domain>:<port>/em
- http://omsserver.mycompany.com:7777/em
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Grid Control Console: Home

ORACLE Enterprise Manager 10g
Grid Control

Wiew | All Targets

Status

Total Monitored Targets 76
Groups 2

All Targets Availability

13

All Targets Alerts
Critical (%) 15
Warning @) 35
Errors k@ 16
All Targets Jobs

Froblem Executions (last 7 days)
Suspended Executions (last ¥ days)

Unknownil

(I
=
-]
L

+« 0
+ 0

Deployment s B

Targets B

FPage Refreshed WMar 3, 2004 11:24:05 AM

Target Search

Alerts laks i

Setup Preferences Help LDgu:u_ut
Management Systerm

Search ‘AII Targets

J [

Critical Patch Advisories

FPatch Advisories 0

Affacted Oracle
Haomes

Deployments Summary

“iew | Database Installations

Database Installations

Oracle Database 10g 10.1.0.2.0
Oraclefi 8.0.1.5.0

Resource Center

Documentation
Felease Motes

Suppaort
Qracle Technology Metwork

Interim
Patches
Targets|Installations|Applied
B E Mo
2 2 Mo
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Grid Control Console: Targets

ORACLE Enterprise Manager 10g

Setup Preferences Help Lu:ugu:u_,rt
Grid Control

|oks b M anagement system

Home | Targets Deployments b Alerts b

Hosts Databases | Application Servers | Wyeh Applications Groups | All Targets group’ group?

Databases

Page Refreshed  Mar 3, 2004 11:27:04 AM &5

Search | | -.@ [ Add )

| Remuma). Cnnfigure)

| | Policy| Sessions:| Sessions: Sessions:| Instance
Select Name / Type Availability Alerts| Violations CPU 1’0 Other] CPU {%)
© oot Eﬁ;as?szleétandby o L :
QO |eddnapl.us.oracle.com Database (i) 1o 21 0 ] ] 0
QO  |emrep.us.oracle.com Database (i) 0o 4 03 ] ] 257
QO |izsdb.us.oracle. com Databaze @ 10 1] .01 1] 1] a
QO |arcloracle.com Dﬁ!tahESEi @ 4 0 4 02 1] o 2
Primary
QO |orcl EDDNRSPD.oracle.com Database @ 41 1] 1] 1] a 1]
QO |orcl_eddnSp? us.oracle. com Database @ 20 1] 1] 1] a 1]
O orcldg? Database: @ 21 4 0 0 1.65 0

Lagical Standby

& TIP For an explanation of the icons and symbols used in this page, see the lcon Key,
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Viewing a List of Hosts in Your Grid

 From the Hosts target page you can quickly
check the status of all host servers in your grid.
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Host Home Page

 The Host home page allows you to quickly
determine the state of the host.

SRS LE Enferprise Manager Mg LRhal PREMERNCES D Londoid
Id § fral ' Targeis ™

Host: eddnrSps.us.oracle.com

srast Daes Collactad Fram Time! M 18, 7004 12:18:37 Pu 2
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Viewing Performance Information

 The Host Performance page shows you how
the host is using its available resources.
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Comparing Metrics of
Multiple Database Targets

 The Database Targets page makes it easy to
compare resource usage of different databases.

EErmove | Conligune |
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Database Home Page
 The Database Home page presents an overview of
database status and resource consumption.
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Grid Control Console: Deployments

ORACLE Enterprise Manager 10g Setup Preferences Help Logout

Haome Targets Deployments Alerts |oks fanagement Swstem

Deployments

Critical Patch Advisories Overview

Patch Advizories 0 Enterprise Manager maintains detailed information
Affacted Oracle Homes 0 about hosts _and the!r operating systems, as well
as software installations. The Deplayments
summary table provides a high level view of this
Deployments Summary infarmation, as well as allowing you to explare the
details by selecting the individual components. This

: : 3

View | Database Installations infarmation is also available on the Configuration
e page for a host. Using the Deployments tools, you
Patches Ll

Datahase Installations Targets|Installations|Applied o Perform searches on the detailed

Oracle Database 109 10.1.0.2.0 B B Mo informatian.

Cracledi 9.0.1.5.0 2 2o s Compare the detailed information of hosts

and databases.

s Search Oracle Metalink for patches, and
subsequently manage their deplayment.

« Clone a database or Oracle home to an
alternative location.

s Manage the configuration collection process.
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Grid Control Console: Alerts

ORACLE Enterprise Manager 10g Setun Preferences Heln Logout
Grid Control Targets Deployviments Alerts Jobs Managerment Sywstem
s Dowen Critical Warning Errors Elacked Cut Unknown Awailability
VVarning Alerts
our managed targets listed below have metric severities that are in Warning status. Page Refreshed Mar 3, 2004 11:29:55 AM |;E°'
Search | All Targets b (Go)
| Clear Alert )
Select Al | Select Mane 0 Previous [1-25 of 34w | Mext 9 &)
Select Target/” Type Open Since |[Message
dnrSpd Datahage Mar 2, 2004 81% of archive area /ullfappforacle/productA10.1.Ofaradataforcldgsfarc/
11:14:33 PM 15 used.
dnrbpd Database Mar2, 2004 31% of archive
11:14:33 PM area Jullfappforacle/product 101 Oforadataforcldgdarc/dgare is used.
] dnrfpd Database Feb 26, 2004 ORA-error stack (00600 kspyspl]l logged
9:35:47 AW in SullfappioraclefadminforcldgS/bdumplalert orcld. ..
1 dnrGpd Datahage Feb 26, 2004 DREA-error stack (DOE00[kspgsp2]) logged
91748 AW in fullfappdoraclefadminforcldgdsbdurmpfalert orcld. ..
0 dnrapd Datahage Feb 26, 2004 DREA-error stack (D0E00[kspgsp2]) logged
g:56:16 AM  in Sullfappforaclefadminforcldg3bdumplalen orcld.
dnrSpd Database Feb 26,2004 The database status is MOUNTED.
85412 Ak
dnripd Database Feb 26,2004 |ser 5%S logged on fram EDDKNRESP4,
84718 Ak
eddnropl.us. oracle. com Host Feb 18, 2004 Filesysterm / has only 19% available space
1:47:58 PM
eddnrap] us.oracle.com Database Feb 28, 2004 Metrics "Databasze Time Spent Waiting (%6)" is at 100 for event class
83724 AM "Other”
eddnrop10.us. oracle.com Host Mar 3, 2004 Suean Utilization is 85.19%
10:35:52 AR
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Grid Control Console: Jobs

ORACLE Enterprise Manager 10g Setup Preferences Help Logo
Grid Control Targets Deploytments Management System
Activity Libirary
Job Activity
Fage Refreshed Mar 3, 2004 11:33:37 AM
Search
Mame Job Type | All w
Chyner | SYShAAR Target Type | All Targets b
Status | All b Target Mame
Scheduled Start |Last 7 days  w ] Show jobs to which | have not been granted view access
Showy jobs scheduled to start at the Can only be checked if exactly one target iz selected. The jobs will be listed, but
atiove time ar afterwards their results cannot be vigwed.
[ Go)
Results
“iew | Runs w Create Job | CloneHome w | Co
| Wiew )| Edit )i Create Like)-. Suspend)-. Rezume)-. Stn:up)-. DElETE)
Status Target
Select Name {Executions) Scheduled Targets Type Owner |Job Type
@ REOQORGAMNIZE_ORCL ORACLE COM 251 Succeeded Feb 27, 22004 orcl.oracle.com Database SYSKMAM Reorganize
£:50:03 Ald GRT-
o700
O BACKUP ORCL.ORACLE.COM 000024 1 Succeeded Feb 26,2004 orcl.oracle.com Database SYSMAN Backup
2:32:35 PM GRT-
o700
O DATAGUARDCREATESTANDEY21 1 Succeeded Feb 26,2004 z Host Sy Shian Data Guard
5:28:46 AM GMT- Create
0700 Standby
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EM2Go

. y {.j Internet Explorer o= 11:31 @
*Access Grid Control’s [ittp: feckiop10.us.oracke.comi77 <] g
EM2Go with any ‘:‘“’T"E - H“'jl’
wireless device using et s Aty
Microsoft Pocket g s
Internet Explorer: iogee & 5
- Requires no special | releca i

configuration |

— Includes the most
critical functionality of
Grid Control
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Monitoring Grid Control

e Grid Control must be functioning efficiently
to effectively monitor targets. When
monitoring the Grid Control framework, you
should:

- Examine management repository operations

- Ensure that management services are
functioning properly

- Check management agent performance

ORACLE



Management System: Overview

* Select the Management System tab for an
overview of the Grid Control framework.

Home | Targets | Deployments | Alerts | jobs  SGEUET NS

Overview | Fepository Operations Management Serices Errors

General
Awailability (%) 100
(La=t 24 hourz)
Ponitoring Agent eddnrbpl0.us. oracle. com: 1531

- Management Services 2
—@ Agents 15
Targets 103

Administrators B

Deleted Targets 1
Active Management Service
Fepository Sessions
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Grid Control Console:
Management System

ORACLE Enterprise Manager 10g Setup  Preferences Help  Logout]
Grid Control Targets Ceployvments Management System

Management Services and Repository

Management Services and Repository

Latest Data Collected From Target Mar 3, 2004 11:34:50 AM EEH

Ooverview [ Fepository Operations Management Services Errors

General Loader Backlog (files)
Availability (%) 100
[Last 24 hiours)
Monitoring AgenteddnrSp10.us. oracle. corm: 1831
Management Services 2
Agents 13 e
Targets 78 =
Administrators B
Active Management Service 14
Repository Sessions

[ux}

141 2 L) 3] 5] 1012 AM 2 4 3] B 10
Mar 2, 2004 2
B Loader Backlog (files)

Repository Details Motification Delivery Backlog
Host eddnrbp10.us.oracle.com
{DESCRIPTION= {ADDRESS _LIST= lo
{ADDRESS= (PROTOCOL=TCP} 0.8
(HOST=eddnrbp10.us.oracle .com)
Database =
(PORT=1521}})) ({CONNECT_DATA= 5 0.&
(SERVICE_NAME=emrep.us.or R
acle.com)}) ea o
Tablespaces MGMT_ECKM _DEPOT_ TS 0.2
MGMT_TABLESPACE o0 k ) ) ) ) ) : ) ) ) . )
Space Used 201.00 MB of 1,000.00 MB T1:41 2 4 & 8 10l2AaMz2 4 6 8 10
e S g ey Mar 2, 2004 E

[l Eacklog
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Grid Computing

- e Highest
iE’iTi?i?‘l?l?iﬁﬁ qllj%l f{j of
LT [ i ol |\ T\ service
| ; e Lowest Cost

* Easiest to
Manage
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Grid Computing

& Application Server Grid
e Optimal resource utilization
i illllllliil

’ Clustering
//////Ar/plcauoh il LA A AN

,er\/e

Database Grid
10g RAC

 Self Management

e Optimal resource utilization
Integrated Clusterware

i, (' l?il

Storage Grid

ASM
e Transportable Tablespaces
e Data Pump

Gateways
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Grid Computing

iE’iTii'il?'ll?iﬁi\
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Storage Grid
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Automatic Storage Management

(ASM)

'I

v

|

v IV
i‘i
Q

Automatic Storage
Management

Eliminates need for
conventional file system
and volume manager
Capacity on demand

— Add/drop disks online
Automatic 1/O load
balancing

— Stripes data across
disks to balance load

- Best I/0O throughput
Automatic mirroring
Easier to manage
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Grid Computing

iE’iTii'il?'ll?iﬁi\

[ ][] Igpiiea d\\\\\\

Database
Grid

______________

\ 54 B % Storage Grid Summary
_______________________________________ . ASM

— :‘h-___- — Il

ﬁi?i?‘ Gmﬁ ‘%

e Data Pump
* Gateways

e Transportable Tablespaces
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Single Instance Database Architecture

Database Client
( Application Server)

Dispatcher
Processes

Dedicated
Server

LGWR

Instance
RECO PMON SMON
System Global Area
Buffer Cache Shared SQL Log Buffer
S8888888 g =, ==
O o s [ o [ — g
e e =| = =
oooooooo | = e
A AN N
v N \
Shared
Servers nm DBWR nm S%lrj\?gs

- Database client may be connected thru a
dedicated server, or thru a dispatcher to a

shared server

- Buffer cache and DBWR only involved

when not using direct writes
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Real Application Clusters @
A deployment scenario

=
Centralized » !DE plication Skervers/ Users
Management V Networ
Console N\

Low Latency Interconnect

: No Single
_ IA or Proprietary . ;
High Speed » Point Of Failure

Switch or
Interconnect
I |
Clustered » ‘ B — |~ ] X
Database Instances o | = (] dred Cde
L | m—
Hub or » \\ /
Switch Storage Area Network
Fabric
Drive and Exploit
Mirrored Disk » Industry Advances in
Subsystem Clustering
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Self-Managing Database 109

e Automated storage mgmt (ASM)

Alerts & e : :
__Advisories * Built-in intelligent infrastructure

- Self-aware performance
analysis

— Proactive server alerts
— Automatic tasks

Automatic

e Automatic Database
Diagnostic Monitor

e Expert engine in the database

e Automatic SQL tuning
- Optimize packaged and
custom applications

ORACLE




Database Grid Summary

 Mission Critical Quality of Service on
Industry Standard, Low Cost Servers

* Lowers Cost
- Optimal utilization IT assets
- Integrated clusterware for RAC
- Fault tolerant
- Capacity on demand
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Grid Computing

ﬁ ij'i?il?ll?ilﬁ Application Grid

//////Ar/plcauoh il LA A AN

T&? ?‘ ?‘ ?‘ | .2 Database Grid
i i ] - I = @ - 100RAC

,er\/e

Self Management
Optimal resource utilization
Integrated Clusterware

Storage Grid
ASM
Transportable Tablespaces
Data Pump
Gateways
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Application Grid

Oracle Application Server 10%: Complete & Integrated

User
Provisioning

Software E 5;'
Provisioning \

Workload B
Management

Application
Availability

Application
Monitoring

Enterprise Grid
Virtualize — Ensure Quality of Service —Provision —Monitor
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Application Service Level
Management (ASLM)

e With Application Service Level
Management (ASLM), you can:

- Manage application availability
- Monitor application performance

- Diagnose application response-time
Issues
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Manage Systems Holistically

e Administer the grid holistically with ASLM:
— Monitor the end user’s view of an application

-~ Correlate performance issues between all components
of an application

- Trace transactions and URLSs through the entire stack
rather than in only a single component

General Availability: T1_Petstore
:T{-}'\'-‘ otatus Up
WU Up Since Feb 25, 2005 6:36:21 AM
I _ General
—|_ M"E”ED”IT}’ [%}' 19 > Current Status Up
iLazt 24 Hours) Up Since Feb 25, 2005 6:36:21
: AM
Home Page URL hitp://edt3r7p1.us.oracle.com:7778/estore/ Availability (%) 16.04
Ti )
Host edt3r7pi.us.oracle.com ElacD:;:r; Time iﬂ::ﬁiii 1011;:
Agent Down Time (minutes) 0
System Emor Time (minutes) 0
Status Pending Time 32
(minutes)
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Beacons

* Monitor availability from your key user
communities:

All Targets
Page Retreshed  Feb 25, 2005 72618 AM @
Search |Eear.an j| &) A;:Idl[:lalahase | Ej
Remave ). Configure )
Select Name | Avaliablllty | Type
#  Australia ) Beacan
" Beacon0l ) Beacon
€ Bragil ) Beacaon
© France 7)  Beacon
" Japan ) Beacon
" Middie East @ Beacon
" South Korea ] Beacon
" United Kingdom ) Beacaon
" Westem US ) Beacon
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Define Availability

e Define application availability based on a key
business transaction that is tested from critical
end-user communities:

Availability Transaction Response Define Availability
Pyailability Transaction Petstore Shopping Transaction Availability Beacons
l Define Avallabilty ) Use Beacon State Tatus
Total Average (4  Local In Sync )
Transaction Page Slowest [0 Westem US In Sync )
Response Response  Page Transaction Collection : _ ;
Beacon {ms) fms) (ms) Status Time (4 United Kingdom In Syne 15-)
Local 19786 4526 12990 4 May 7, [J  France In Syne D)
2004 [0 Germany In Sync i)
E:‘H:” ] Japan In Sync i)
United 50719 5429 129% 4 May7, EJ - [oith Kores i 2Yhe 0,
Kingdom 2004 4 Australia In Sync )
121927 [0 Middle East In Sync )
: AM [l Brazil In Sync )
Aystralia f8336 6303 13954 4 ay 7,
2004 Nl :
gl Availability Transaction
‘Li;g 48 Select Mame State
%  |Petstore Shopping Transaction Monitoring
() homepage Maonitoring
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Diagnose Performance
Problems

e |nteractive transaction trace:
-~ Trace transactions on demand

- Find transaction performance bottlenecks
quickly

* Middle-tier performance drilldowns:

- Evaluate historical J2EE activity breakouts
— Click to drill down to EJB and SQL levels
- Correlate performance

ORACLE



Interactive Transaction Trace
P

Manage Transactions

Crane
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Diagnose Middle-Tier Performance Issues

Middle Tier Performance

Middle Tier perdformance 15 3 measure of the time taken to prepare web apphcation content in the middle tier, including all
end data sources,

Slowest URLs by Average Time in OC4J

ViewBy [TotalTme =] MismumHis0 (Go) (Show All URLS ) { Configure 0CdJs )

URL | Hits|Processing Time Per Hit (ms) ” |Processing Time Breakdown 1

festore/controlcommilander 965 530 o
raf i 1.H| ¢334-

lestoreicontoliprodyet 10,366 26506 1

lesturontolseach i 268) .

festorefcontrlioroductdtals 4599 147.5

festorcontolcan 9,59 1429 |

.|| | E n i lllm 'r“ 114 ‘15.? |- Processing Time and Load {Lagr_id Huurs}

Each dala poiht shorwn mepresers the average time par LIRL R (in mélliseconds) for thet hour

festora/cortrolicateqory 125643 sl

450

L ]
150

o
e

o] 0 ) ) I O
123 4 L] a 10 12 2 4 & B 1o 12 FM
May 18, 2004 12

B Serdet Times 00 ISP Tiree [l EJS Mathod Tinne Bl JODBC Tirme B8 Hits

Processing Time Breakdown {(Last 24 Hours)
EBreakdosm of URL processing lime by OC4) subsystern. Values are the sverage per URL Rt in miliseccnds) 4

1%

Processing Time Per Hit (res) 4354 Total Hits 4,350
Sardat Tenme () A0ET Serdel Imacations 1.0
JSP Tene (s} 1248 JEP Irvocations 5.0

EJB Tem= (mes} 2917 EJB Melbhod Irmvoc ations 9.3
OB Tene (res) 101,z
Dhspatch Cverbead (me) 4.0
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Analyze the Processing Call Stack

Processing Call Stack
URL /petstore/control/product
| e Total Hits 2,664
0 el 1000 1500 2000 F'rucessing Time Per Hit (msj 1.490.3
W Servlet Time (me) 0 JSF Time (ms) B EJE Time (ms) IJDBC Time {ms) B Dispatch Cverhead {meg)
Fage Refreshed Apr 30, 2004 5:15:54 PM E; Yiew Data | Last 24 Hours
Expand All | Collapse All
Component % of Exclusive to In Callouts
Component Type Request Call {ms) {ms)
¥ /petstare/contral/product LRL 0.0 0.0 1.490.3
¥ webTierEntryPoint Servlet 0.1 0.8 1,484.3
¥ template.jsp JSF 0.z 36 1.480.7
topindesx. jsp JSP 0.0 0.1 0.0
banner.jsp JSP 0.0 0.2 0.0
footer j=p JSP 0o 0.1 0.0
¥ product. j=p JSF 5.5 g1.4 1,398.9
¥ Mot Awailable JDEBC 80.1 1,193.8 205.1
Connection
select productid, name, descn from product where S0OL Statement 2.4 354 0.0
productid="..
SELECT WALUE FROM MLE INSTANCE PARAMETERS  S0L Staternent 0.3 123.0 0.0
WHERE PARAMETER ="
select COLNT™ from item a, product b where a.productid = S0L Staternent 0.2 27 0.0
select iternid, listprice, unitcost, attrl, attr?, a producti... S0L Staterment 02 3.7 0.0
select itermnid, listprice, unitcost, attrl, attr?, & producti... S0L Statement 0.2 37 0.0
select COUNT™ from item =, product b where a.productid = S0L Staternent 0.2 2.3 0.0
select productid, name, descn from product where SOL Statement 2.3 343 0.0
productid="..
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Oracle Grid Computing

iE’iTii'il?'ll?iﬁi\

//////Ar/pl ofid] |\ \\\

Grid Control

ORACLE



Additional Technical Information

* Oracle Database 10g

— http://otn.oracle.com/products/database/oracle10q
/index.html

e Oracle Application Server 10g
— http://otn.oracle.com/products/ias/index.html

e Oracle Enterprise Manager 10g Grid Control
— http://otn.oracle.com/products/oem/index.html
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