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Oracle87 Experience ?
Oracle97 Experience ?

Oracle9; RAC Experiencer
Oracle10¢ Experience?

Oracle10¢ Grid Control Experience?

Goals

— Opverview of Tuning and Oracle 108 Grid
— Focus on a few nice grid features of Oracle 108

Non-Goals

— Learn ALL aspects of Tuning Oracle 108 ‘\\‘]i
— Learn how to install/manage RAC/Grid %



Overview

The Basics, Oracle & Market Direction
RAC, Grid Basics and Scaling it All

Tuning the Interconnect & using Statspack/AWR
Grid Control Basics, Multi-Node & Tuning
Other quick Tips

Availability thoughts

Summary




Tip #1
Know the Basics — OPS and early Clusters

-

aned] whobesabe companies to sel up wholly foreign-owned businesses in the country,




Introduction to RAC

* IBM drove the Shared Nothing Architecture in its
cluster solution.

e (Others that use this*:
— Teradata

— Netezza

— Google

* Wikipedia

Example Shared Nothing
Configuration




Introduction to RAC

* Shared nothing architecture uses data partitioning where
each server has independent memory and disk
architectures

* The problems are:

— Loss of a node loses that nodes data

— Adding a node means the database must be re-organized

— Backups are complex

— Suffers from convoy effect (only as fast as the slowest member)

— Requires complex two-phase commit architecture for
referential integrity (similar to Oracle0)




Introduction to RAC

MicroSoft Federated Architecture
(1)




Introduction to RAC

— Federated allows some limited failover capability

— Failover increases the load to the designated failover
server

— Instead of data partitioning, each node maintains a

copy of the entire database (similar to Oracle7)

— The databases are kept synchronized with complex
data N-way replication architectures

— Has same limitations as shared-nothing for referential
integrity
— Note: Microsoft also has a shared-nothing approach. |




Introduction to RAC
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* Start small, grow incrementally
* Scalable AND highly available
e NO downtime to add servers and disk

* OPS was the beginning in Oracle6 for Digital only. In Oracle8t
it was expanded to other platforms. OPS was 95% rewritten to
RAC in Oracle91 & expanded for Grid Computing in 10g.




Introduction to RAC

e (Cache fusion:

— Implemented through the high speed cluster
interconnect that runs between the servers.

— Fach instance in Oracle RAC is independent, it uses
its own shared memory area, its own processes and
redo logs etc.

— Cache fusion unites these shared memory structures
such that block images are rapidly transferred from
one shard memory area to another through the high
speed interconnect

— The virtual shared area 1s the sum of the individual
areas.




Introduction to RAC
Shared Data Model
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Know the Oracle

I admire risk takers. | like leaders — people who do things before
they become fashionable or popular. | find that
kind of integrity inspirational.”
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Oracle Firsts — Innovation!

1979 First commercial SQL relational database management system
1983 First 32-bit mode RDBMS

1984 First database with read consistency

1987 First client-server database

1988 First RDBMS with SMP support

1994 First commercial and multilevel secure database evaluations
1995 First 64-bit mode RDBMS

1996 First to break the 30,000 TPC-C barrier

1997 First Web database

1998 First Database - Native Java Support; Breaks 100,000 TPC-C
1998 First Commercial RDBMS ported to Linux

2000 First database with XML

2001 First middle-tier database cache

2001 First RDBMS with Real Application Clusters

2004 First True Grid Database

2005 First FREE Oracle Database (10g Express Edition)

2006 First Oracle Unbreakable LINUX Support




Tip #3

Know the Market Direction — Consolidation!

€

“I think there is a world market for maybe 5 computers.”
- Thomas Watson, IBM Chairman 43




The problem with hardware and "

I

system infrastructure

Internet
Infranet P -

'Dijilg Access

Web

= Applications

W o

Data w7277

EE
L l'_

Islands of Data
Low utilization of server
CPU’s

— Dedicated to an application

— Utlization often less than
20%

Low utilization of storage

— Tied to server

— Utilization often less than

50%
Too much labor

Slow application provisioning




The Future ....
Manage end to end

Alerts and Availability
Critica ) 12

cal () 12

Related Links
Jobs

Intranet w

Web Services
Service Framework
Processor Virtualization

Data Management
Storage Virtualization

B g di. B . e e B S

Storage
Pool
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How Oracle saved $1B:
CONSOLIDATION! & Process

Technology
$200M

Process
$750M




Operating Margin Improvement
Trailing 12 Month Operating Margin Trend

4!'/0 5

Operating Margin for
most recent quarter:
34.09% (31-AUG-06)

1 | 1 1 1 1 | 1 | 1 1 1 |
= 1010]0) FY 2001 FY 2002 Q103 Q203

Note: Oracle Corporation - Ending November 2002




PROJECT FUSION
Protect, Extend, Evolve
Your Applications Investmant

Future Goal 1s to do this for Others:

Oracle and PeopleSoft — Better Together i &’:

=

Oracle Agrees to Buy Siebel =—
DRA‘C I_e Vaults Oracle to #1 in Customer Relationship Management DED w ARDS

Together Oracle and Siebel will be our customers’ most valued partner VO > 8
Rule 425 Disclosure

Not to be confused with...
Fusion Middleware Acquisitions:

oblip< mor I ¢ STRING




Why Linux Helps RAC/Grid?

* Performance via Grid
* Availability via Grid
e Stability via Grid

* Security via Oracle

* Cost Savings via Smaller Servers (Grid)

* Larry says so:

— Companies start building, supporting
and creating once Larry charts a
bend in the road.




Commercial Linux Database

e Market 2002
v

IBM (58%)

Oracle

0
Source: Gartner, May 2005 (39 /0)




Commercial Linux Database
Market 2003

IBM (27%)

Oracle
(69%)

Source: Gartner, May 2005




Commercial Linux Database
Market 2004

IBM (16%)

Other
-

(3%)

Oracle
(81%)

Source: Gartner, May 2005




Oracle Sales Market 2003 /2004

4

Linux Windows Unix

Source: Gartner, May 2005




Records in Top 10 - TPC-H

M Linux Records

3T

Source: (As of November 1, 2006)
25




Tip #4: Grid Basics — Start with RAC

“Forrester estimates that there are more than 1,200 customers who
are currently using RAC in production, and this is likely to
double in the next 12-18 months...”

- Forrester, Oracle RAC Gains Momentum - 9/15/05




Real Application Clusters

Server 1 Server 2
Instance ‘A’ o o Instance ‘A’

SERVER farntect froun S&BVESR faalnaess available




Oracle9i Database Clusters

* Start small, grow incrementally
* Scalable AND highly available
* NO downtime to add servers and disk




N Real Applications Clusters - Cache Fusion

s S

Disk Array

UNIX/WIN200/Nod UNIX/Win2000 Node2

RA inter

connec
DATABASE DATABASE

oo

CLUSTER CLUSTER

RAM

. Userl queries data
. User2 queries same

data - via interconnect
with no disc I/O

. Userl updates a

row of data and
commits

. User2 wants to update

same block of data —
10g keeps data
concurrency via
Interconnect
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Tip #5: Grid Basics — Scaling it

“The best thing about the Grid Is that it is
unstoppable.”

The Economist
June 200130




RAC Architecture

Oracle9i RAC Scalability

140000

120000
100000 -
80000
60000

40000 e
20000

0

Node 1 Node 2 Node 3 Node 4

Nodes

e(Data From: Deploying Oracle9i1 Real Application Clusters on
Intel Architecture-based Servers, Rick Jacobson, Intel, 2002)
31




RAC Architecture

HPUX RAC Scale Factor

—e— Scale Factor

Scale Factor

1 Node 2 Nodes 3 Nodes 4 Nodes

Nodes

HPUX RAC Queries Per Second

1 Node 2 Nodes 3 Nodes 4 Nodes

Nodes




Amazon.com Data Warehouse

16 Node RAC Linux Cluster
25 TB database 4 CPUs per Node

— 15 TB row data

91R2 using one Oracle Cluster File System
pet storage array

Services 50,000 complex queries per week

— 2 to 3 gigabyte (byte, not bit) per second
table scan throughput 8 SAN switches, 32 port eact]l

Listed in top ten (6') largest Warehouses in
2005 Winter Survey and only RAC system.

— In 2003, Amazon was #5 with 13T.
— Yahoo was #1 in 2005 with 100T of data 68 Arrays

(triple the #1 of 2003) and they had 385
trillion rows on Oracle! |:>
— 'Teradata had 4 of the Top 10 databases in

the 2003 survey, yet has zero in the 2005
survey




2005 TopTen Award Winners
Winter Corporation recognizes these organizations and their vendors for their achievements in the 2005 TopTen Program.
List of all the winners Frequently Asked Questions
Pick a TopTen Award Category:

Metric: Platform: Usage:

Databasa Size TJ |.I“l.|| Environments __v_l DW=

Display |

Database Size, All Environments, DW *

5 o PR Database i DEMS System | Storage
Company/Organiztion iz 0 : m Platlorm Archilectare Yealar

Fujitzu

: EMC
Siemens

Yahoo! 1005386  Oracle UNIX Centralized/SMP Ciracle

AT&ET 23,876 Daytona UNIX Federated SMP AT&T HP HP

KT IT-Group 49387 DB2 Centralized/Cluster  IBM 124,54 Hitachi
ATET 26,713 Daytona J Federated 8P ATET Sun Sun
LGE - Cinpular Wireless 25208 Oracle WL Centralized SMP Crracle HP HP
Amazon. com 247753 Oracle RAC Centralized'Closter  Oracle Hp HEP
Anonymous 19.654 DB2 Centralized MPP B 123,54 EMC
UPSS 19467 S0QL Sarver Centralizad/SMP Microsoft Unisys  EMC
Amaron com 18,558 Oracle RAC i Centralized'Closter  Oracle HP HP

Mielsen Media Besearch 17.685 Svybase I Centralizad/SMP Svbase Sun




WINTER CORPORATION
I TOF TEN FROGRAM I

2003 TopTen Award Winners

Winter Corporation recognizes these organizations and their vendors for their achisvements in the 2003
TopTen Program.

Download a PDF with all the wimmers
Pick an Award Category:

Category. Flatlorm:
Database Size - [ =

Display

Database Size, All, DSS

DBNS Syslem Slorage

SO TR LL i Vendor Vendor Vendor

France Telecom 292 Oracle SMP Oracle
AT&T 262 Dayviona AP ATET 5 Sur
EBC 805 Teradata MPP Teradata NC L=l
Anomymaons ; T}HI for MPP/Cluster TEM IEM

- : Lnix
Armazon com 13,001 Oracle EnP Oracle : HP
Fmart 12592 Teradata MPP Teradata W LsI
Claria Corporation 12100  Oracle AP Oracle Hitachi
Health Insurance Beview Agency 11,942  Swhase [} Cluster Svhase Hirachi
FedEx Services 2981 Teradats MPP Teradata WO EMC

Vodafone D2 GmbH 9108 Teradata MPP Teradats N L&I
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Note: These 5 slides from Oracle Open World presentation “Using Oracle RAC and

E
ASM to enable scaling on Linux with low cost storage” by Amazon’s Grant McAlister 36
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* Too many filesystems
— 068 arrays (2 luns ea.) results in 136 filesystems.
— To get an even 1/O across arrays needed a datafile for every tablespace on
each filesystem.
— Takes over 30 minutes to mount all the filesystems on a host reboot

* Too many datafiles
— This resulted in thousands of datafiles that caused major management and

performance 1ssues

* Not performing to design
— At first they used no async IO on OCES 1.0 limited the throughput of
cluster to 3 Gbytes of IO per second. Once we got to OCFES 1.0.14 and
async 1/O the throughput almost doubled to 5 Gbytes per second
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Amazon moves to 10g on ASM
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Write Caches = Redo Performance

e Write cache

— A fast array with write caching can do 0.5 ms average writes vs
6 ms for a non cached write

— Write speed causes issues when writing redo slowing commit.

* Some items that can affect your write times

— Internal array mirroring
— They used faster Controllers & mirrored them (doubled IOPS)

« ASM

— ASM allowed them to use BIGFILE tablespaces which cut
datafiles < 100

— No slow reboots due to mounting




Tip #6

Tune the Interconnect




Normal database Tuning and Monitoring

— Prior to tuning RAC specitic operations, each
instance should be tuned separately.

* APPLICATION Tuning (Fix the SQL fixes everything)
* DATABASE Tuning (Bad setup = Bad performance)
* OS Tuning (Bad setup = Bad performance)

THEN ® You can begin tuning RAC




Tuning the RAC Cluster Interconnect
High GCS Time Per Request

— Problem Indicators:
* High Transfer Time
* One node showing excessive transfer time

— Use OS commands to verify cluster interconnects are
functioning correctly.

— Contention for blocks: Modify the object to reduce
the chances for application contention.
* Reduce the number of rows per block

* Adjust the block size to a smaller block size
* Modify INITRANS and FREELISTS




Tip #7
Use Statspack & AWR to Tune RAC




Statspack/AWR — Check Regularly

Top 5 wait events

Load Profile

Instance Efficiency Hit Ratios

Wait Events / Wait Event Histograms

Latch Waits

Top SQL

Instance Activity / Time Model Stats / O/S Stats
File I/0 / File Read Histogram / Undo Stats
Memory Allocation

Undo

1.
e
3.
4.
5.
6.
7.
8.
9.

N
—




Tuning the RAC Cluster Interconnect
Using STATSPACK Reports

— The STATSPACK report show statistics ONLY for

the node or instance on which i1t was run.

— Run statspack.snap procedure and
spreport.sql script on each node you want to
monitor to compare to other instances.

— In 10g you can still use statspack or you can also use
the new AWR Report.




Tuning the RAC Cluster Interconnect
Using STATSPACK Reports

Exceeds CPU time,
therefore needs

* Top 5 Timed Events CPU time (processing ———
time) should be the

predominant event

Top 5 Timed Events

global cache cr reques

CPU time

global cache null to x
control file sequential read
control file parallel write

- Transfer times are excessive from other instances in this cluster to
this instance.

- Could be due to network problems or buffer cache sizing issues.




Tuning the RAC Cluster Interconnect
Using STATSPACK Reports

* Network changes were made
* An index was added
* STATSPACK report now looks like this:

CPU time is now the

predominant event
Top 5 Timed Events

% Total
Time (s) Ela Time

CPU time 64 .87
global cache null to x , 18.43
engueue 5.12
global cache busy 4.73
DFS lock handle 1.64




Tuning the RAC Cluster Interconnect
Using STATSPACK Reports

Global Cache Service - Workload Characteristics

global cache get time (ms):
global cache convert time (ms):
build time for CR block (ms):
flush time for CR block (ms):
send time for CR block (ms):
time to process CR block request (ms):
receive time for CR block (ms):
pin time for current block (ms):
Tlush time for current block (ms):
send time for current block (ms):
time to process current block request (ms):
receive time for current block (ms):
Global cache hit ratio:
Ratio of current block defers:
% of messages sent for buffer gets:
% of remote buffer gets:
Ratio of 1/0 for coherence:
Ratio of local vs remote work:
Ratio of fusion vs physical writes:

P P,OOWW

\‘
OO NP AONPFPPFPLPOODMNMDMNMNWOODNNDNLER

.2
-0
-5
.0
-9
-5
-3
-7
-9
.8
-4
-4
-5
.2
.2
.6
-
-5
.0

P OOFRPFPOFR,WEFEOODO




Tuning the RAC Cluster Interconnect
Using AWR Reports (FYI Only)

0.38 | 0.05
0.26 | 0.04

|Glnhal Cache blocks received:
|Glnbal Cache blocks served:

1,278 25 | 177 36
0.01| 0.00
404 57 |

|GCS.FGES messages sent:
|DEHWR Fusion writes:
|E5td Interconnect traffic (KB}

|
|
|GCSIGES messages received: | 766.83 | 106.40
|
|
|

Global Cache Efficiency Percentages (Target local+remote 100%)

|Eluffer access - local cache %:

|E|uffer access - remote cache %:

|Eluffer access - disk %:

Global Cache and Enqueue Services - Workload Characteristics

|Avg global enqueue get time (ms):

|Avg global cache cr block receive time (ms):

|Avg global cache current block receive time (ms):

|Avg global cache cr block build time (ms):

|Avg global cache cr block send time (ms):

|Glnbal cache log flushes for cr blocks served %:

|Avg global cache cr block flush time (ms):

|Avg global cache current block pin time {ms):

|&] Done ||| s mntemet




Tuning the RAC Cluster Interconnect
Using AWR Reports (FYI Only)

SQL ordered by Cluster Wait Time

Cluster Wait ‘.i of Elapsd Elaplad CPU TI
75.00 19.515.02 1.568.17 1,680
0.85 23.36 .56

0.15 36 1.09 076
0.09 0.2r7 0.08
0.06 3 0.46 0.30
0.03 2 14.19 6. 18
0.03 10.71 2mn

0.03 Q.00
0.07 0.06
0.06 IRIR
1.12 0.54

0.15 013
0.40 0.02
011 0.09
0.03 0.02

0.09 003

ey T

& Internet




Tuning the RAC Cluster Interconnect
Using STATSPACK Reports

— Guidelines for interconnect statistics:
e All times should be < 15ms

— High values could indicate possible network or
memory problems

— Could also be caused by application locking issues

— May need to review the enqueue section of

STATSPACK or AWR report for further analysis.




ORACLE

AWR - High Insert: ITL Issues |....

Segments by ITL Waits

® % of Capture shows % of [TL waits for each top segment compared
® with total ITL waits for all segments captured by the Snapshot

m Tablespace Name Object Name Subobject Name Obj. Type ITL Waits | % of Capture

INDEX PARTITION 126 32.06
INDEX PARTITION 112 28.50
INDEX PARTITION 66 16.79
INDEX PARTITION 65 16.54
INDEX PARTITION 12 3.05




Tip #8
Use Grid Control




Enterprise Manager for the Grid

Grid Control

Host and Database

Hardware Oracle9iAS

Latest Alert Lo
Sarulel s S Ana

mg [Ima Heyjispsis oA

& Procassad  Time (Soc

11

3335

Administration
Network and MOI’!I'[_OI’IDQ
Load Balancer > Provisioning
Security

Transaction Severity

_Enterprise
Manager




Grid Control 10gR2:
Monitor All Targets
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Grid Control 10gR2:
See the Specitfic Hosts
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Grid Control 10gR2:
See the Specific Databases
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Grid Control 10gR2:
Look at all Systems
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Click on a Specific System
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Specific System — Chart Tab
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Info.

Click on
Policy
Trends

(See next!
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Specific DB — Policy Trends
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Policies — All Violations
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Tip #9
Use Grid Control for Multi-Node Systems




10g RAC Enhancements

* GRID Control
— Allows for RAC instance startup, shutdown

— Allows for RAC instance creation
— Allows for resource reallocation based on SILAs

— Allows for automatic provisioning when used with

RAC, ASM and Linux
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Tip #10

Use Grid Control for Tuning Systems
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ADDM Finding/Fix - Parse Issue
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Problem Fixed - Nice Improvement
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Tune Specific Query:

roblem Fixed - Query Improvement

Dppicymeris ARty

Legged in As 355

Cubabyse nslance gt Wgrmgol c0d praclesds com = Top Ack«ily =
SQL Detalls: 22%9qx|96n6Yx

Spear Julll fig Vigw Diata |Redl Troes banual Refrast =] Befrash || Schedulz 500 Turing Advsar |

= Text

Queryl: [RECTE—

E* || ttl.zh Esatutbewslie OF id =h lesburevalus 09 id,

'3" || t=l.ch Zzatucevelue 02 elgs od ch festurevalu= 0Z id,

ShOWS 'RY || tRl.pg_teeturewalue 05 id py featusewalus 05 ad,
'BY || bhl.pg festurevelue 02 id py lesbucewvalus 02 id, ..,
H u g e Details
seleC Lle Dlan has vale 1 see e delails belti,
-
Benefit
N

Flan Hagh Yalus | Al

tr Fan  Tuning informston

=i

1 oot
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2.4 230 255 3 305 10 b 1] 420 325 ] 335 240
Apr 1l HE
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fnculs DWH_TEST Elepzed Time (zar] Te.44
Acticn B4 i Cancmency eI CRLUTime [ze] 7493
= Wrsing *J;h-;'rlla_J CWH_TEST 4 5% ’ Wil Time [2ec] 181
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Jawa Time fzec) 0.00
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Tune Specific Query:
View Plan - Query Improvement

Ve Caa EF:-;|3| Tima: Marua 2efrash x| | Refrach || Sthacue S0 Turvng Aniso |
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I MAD =l.prrjmes type id = 1
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% File Edit @rid SQL Editor

3td party — Tuning with Toad

tREEN €L "L

F
= - B | F - ?||set schema SYSTEM
- = s : +
g "D & or BB
<Mo names l

X
4

>

-

Create Database Tools Wiew DES Debug Team Coding Window Help
=l %z [

=10 x|
SYSTEM@CIORPMIG]

]

2

3

_ 5] x| p—
# edefault - i}
<named SOL= -
BBEOY o
zelect naxinvl{updated_date.created_date))
from =a_header a
where emp_id

<default =
= 13216;

Operation

Object Name
TBELE ACCESS FLLL

Rows

E]
Eykes Cosk
ICC_DATA.SA_HEADER

Data Grid Scripk Cukput Explain Plan | Auko Trace &3 DEMS Cukput (disabled) Query Wiswer
= SELECT STATEMEMT Cptimizer Mode=aLL_ROCW'S
—-S0ORT AGGREGATE

G
Object Node
14
17

l

a0 mzecs

SYSTEMECORPMIG | Bl | Modified

& AutoCommit is OFF

@ Schema Browser SO Editor % Schemna Browser E% Schemna Browser E% Schema Browser
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3td party — Indepth Oracle

Smar Tune / ,srrnantcc. L

[ o | (2 | Seftings | AdminP . .
Currert A cdivity Objects Sob Waikat-1f Statistics LRy M
Time Frame: [Apr 16,2004 11:00 - Apr 21 2004 14:59 t3 Filter Off
All Oracle Instances
In = i All
Instance Server B Asvailability SmarTune ]
Oracle
A& CraSrvP1 HpSrePd 100.00% < Statistics Applications Activity
X OrasrvTs HpSreTE 100.00%:
XA OrasrvP9 SunsrvPa 100.00%: In Cracle =
& OrasrvP2 HpSrveP 2 100.00%: 44:26:40 .0 e e T
& OraSrvP3 HpSrvP 3 100.00%: 2320000 f B Communication W...
QrasSreP 4 LiwSreP a4 100 00% e Oracle Serwer Wait
A EH2n el =E Akl F B commit 8 Checkn
& OrasSrvP10 SunsSrvP10 100.00%: 11:06:40.0
A OrasrvDi SunSrvD 100.00% L 00:00:00.0 -
A OraSrvPa AixSrvP S 100.00%:
A OraSrvTE AixErvTE 100.00%: "
Executions =
X OraSreT7V HpSmeT 7 100.00%:
Q000 .0k, Executions
A OraSreD2 HpSrvD 2 100.00%: 7000 .0K]
A OrasrvD3 HpSrvD 3 100.00%: S000.0K
Al 100.00% 2000, 0k
1000.0K]
1}
Axsailability =
100 B Aorailability SLA
a0 Aorailability
G0
40
prii]
a
Density: [F]
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3td party — Indepth Oracle

o= Back - ) {at 2 Settings | AdminPoint | StartPaint L
7
Diashboard Currerit Activity Ohject= SEL Wyhat-If Statistics / ,srrnmc.
Time Frame: |Jun 06 2004 12:00 - Jun 07 2004 12:59 Instance: |OraSrvP1(HpSreP1)
Findings Changes
o Potential Shared pool too small or not configured properhy
Fincling Rank ) Qcourrenc
Gain (9%
Shared pool too small or not configurec & G sl Higghligghit= Shared pool waits and statistics Background
SoL*Met overhead due to application e €3 9.05% 302
Inzufficiert shared server proceszes () T.A53% 263 ) o )
. Toimprove performance, chooze the approach that best fits vour needs. Following is a list of possible
Too mary small transactions | 5.78% 413 L
solutions:
Extent management contention for obje (& 5.45% 11 ) ) )
. . . ® [ncrease your shared pool size by doing one of the followding:
Block ITL contention or unigue index ke (& 523% 12 i i
® In Oracle 9i and higher, runthe command alter system set
Hot klock i 4 2% 1 N 4 Lo
Too many hard parsed statements ! 3.54% 413 SharEbRes_sREeT o
. . & |ncrease the shared_pool_size init parameter.
Extent management contention during = i 227T% 413 R 4 PLSAL pack b . pared Lk q ,
in heavily use ackages by runnin . * i
Inefficient curzor caching i 2% 2 b B : H g dbms_shared_pos ER G s

Hote: |f you increaze the total zize of vour S5 A make zure not to exceed the available physical
memory ofthe COracle server, to avoid paging.

Conzgider alzo one of the following actions:

» Make sure objects are not analyzed too frequently, unless there is a significant change
in their content.

® Syoid using synonyms. Instead, do one of the following:
e Usze fully gqualified names, such as APPZ.TABR1T, in your S0L statements.
& Funthe following command to make your application change from the current schema
to the schema that owns all objects: alter session set current_schema=2aPP 35

See Also

To examine the size of your shared pool, open the Chiects work space.
To examine howe your application iz waiting for shared pool resources and howthis is related
to parsing, click the Parse Waits and Statistics takb,




Tip #11
Where does ASM Fit?




Grid Control — 10gR2;

A Look at ASM

2] Oracle Enterprise Manager (SYSMAN) - Oracle Enterprise Manager Console Homepage - Microsoft Internet Explorer

File  Ed
) @ 0'@ Oracle Enterprise Manager (SYSMAN) - Automatic Storage Management: +ASM1_atimdil.us.oracle.com - Microsoft Internet Explorer
O Bacl Hle File E@ Oracle Enterprise Manager (SYSMAN) - Member Disk: DISKT - Microsoft Internet Explorer

0

BEX]
Iy

Address [ OE O . 2 File Edit Wiew Favorites Tools  Help 7
Eile I - M - f
ORAM s 3, D% © M [ | Lo Joreen @ 2- 5 B - [J B
Ol OR phoc: Address iﬁ htbp: i fatimdis .us.oracle. com: 7777 femjronsolefdatabase/osm/diskGroupthype=osm_instanceftarget="%2EA45M1_atimdil.us.oracle comioname=DAT Afevent=diskPropfrct) % a Go Links *
m oR ORACLE Enterprise Manager 10g Setup Preferences Help  Locout
AllT m Home Targets Ceployments Alerts Falicies Jabs Feparts
Ove Host| m All Targets | H
Total
A: .?_ o Autg Host:| Host atimdil us oracle.com > Automatic Storage Managernent +AS1 atimdil.us.oracle.com > Disk Group: DATA > Logged in As 5Y35
. Dis{ Member Disk: DISK1
R This page shows clusterwide performance information. Use the links under the graphs to view graphs that show the performance of individual cluster members.
Sele ] Collected Frorm Target April 23, 2006 1:44:49 PW EDT Refresh | Real Tirme: hManual Refresh | [ Refresh |
© G
9 Disk /O Response Time Disk IO Operations Disk Throughput
O
O 40 15,000 15
) ;] 2
E 0 & 10,000 g 10
O E 20 @ e
O & 5000 g s
Is. 10 o @ L
=i S — = =
) 0 e 0 - x o L - : i
O M 1:24 1:30 1:35 1:40 1:24 1:30 1:35 1:40 1:2 1:30 1:35 1:40
QO Vi Apr23, 2006 W /0 Response Time Apr23, 2006 W 1/O per second Apr 23, 2006 B /0 Throughput
O I ] Read Response Time ] Reads [ Read Throughput
e S B Write Response Time B Writes B Write Throughput
d M :
(': io S Disk /O Statistics General
{,\ Al Average Response Time (ms) 9.3 ASh Disk Mame DISK1 Mode Status ONLINE
(_\‘ Average Throughput (MB per second) 3.7 Label DISK1 State NORMAL
(\ Total 1/ Calls 147,410 Path ORCL:DISK1 Mount Date April 23, 2006 12:12:00 AM EDT
= Total Read Calls 35,712 By Failure Group DISK1 Creation Date April 23, 2006 12:11:51 AM EDT
€] Don Total Write Calls 111,698 Mount Status CACHED Total Size (GB) 18.63
Total Read Errors 0 Header Status MEMBER Free (GB) 17.04
Total Write Errors 0 =
0 Internet
— :




Tip #12

Use all parts of Oracle for High Availability Grids
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DATABASE

Criel Coplipe)]
GoEnuRueusFAValanility for all' Applications

Data Guard

Guaranteed Zero Data Loss

DEIEIESE
Vieltenance

Dynamic Reconfiguration
Capacity on Demand without Interruption

Online Redefinition
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High Availability Spectrum

Scalable/Parallel,
Fault 2nd Generation
Recoverability Single System
Increased Data 1st Generation Image Clusters,
S Availability Individual System | Fault Tolerance
ystem : ) _
Mirroring, RAID: Image Clusters,
N Smart Cl Sof
(ECC, Hot Plug & ‘ uste_r ortware, Parallel Datgba_se
Redundant power, Controllers & Fail over, Databases, Replication,
. : Storage Shared Cluster Aware Transaction
Cooling, PPM’s Subsvst " :
Hot Plug PCI) ubsystems Resources Applications Routing

Single System Configuration Local Clusters

Single Site Multi-Site

Systems Management
Minutes-to-Seconds Seconds-to-0
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per year per year per year per year per year

—
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Availability 102




Grid Control — 10gR2;
& Quick Looks!

&1 Oracle Enterprise Manager (SYSMAN) - Availability (Status History): atlmdi1.us.oracle.com - Microsoft Internet Explorer E]
Iy
[

File Edit Wiew Favorites Tools  Help

OBack e |£| IELI A p ! Search Favorites 6] = j‘i

Address iﬁ hikkp:fiatimdia us, oracle,com: 7777 fem/console/monitoring/ availverviewstarget=atimdil . us, oracle. com$type=host$page Type=byDay $ctx Type=HostsTevent=doLoad w a Lo Links **

Setup  Preferences Help Logout

ORACLE Enterprise Manager 10g
IC G Deployments Alerts | Palicies | Jobs | Reports
| [:-;rujupsz:
Host atlrndil.us.oracle.com =

Availability (Status History): atlmdi1.us.oracle.com

Page Refreshed  Apr 23, 2006 10:59:52 AM EDT
Yiew Data | Last 24 hours |v

General Overall Availability

Current Status Up
Up Since Apr 23, 2006 1:22:37 AM
Availability (%) 72.36
Blackout Time (minutes) 0
Agent Down Time (minutes) 398 ;
Status Pending Time (minutes) 0 E ﬁezimDeo(\Tvﬁ.???ne(z?.G%)

Ayailability (%) = UptimedUptime + Agent Dowenitime)

T 72.36%
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Apr 22, 2006 10:55:39 Ak Apr 23, 2006 10:58:35 Ak

Target states with duration les=s than 1.3 minutes will not sppear on the timeling chart shove.

Downtime History for Last 24 Hours
Yiew | Downtirne History | v

Start Time End Time Duration {(minutes)|Outage Type

Apr 23, 2006 1:00:23 AM Apr 23, 2006 1:00:31 AM 1 Agent Down
Apr 21, 2006 7:51:45 AWM Apr 22, 2006 5:36:28 FM 2024 Agent Down

iﬂ Done 0 Internet




&1 Oracle Enterprise Manager (SYSMAH) - Oracle Enterprise Manager Console Home page - Microsoft Internet Explorer

File Edit  ‘iew Favorites  Tools  Help

4@ Oracle Enterprise Manager (SYSMAN) - All Targets - Microsoft Internet Explorer

File e :
— |@ Oracle Enterprise Manager (SYSMAN) - All Targets - Microsoft Internet Explorer
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O File Edit ‘Wiew Favorites  Tools  Help
|@ Oracle Enterprise Manager (SYSMAN) - Databases - Microsoft Internet Explorer

O )
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il O EJ@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer
-/I E|Ie [N Ll = ik, T 1 L=l
QO Addres: 2] Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer
2] oR E File  Edit‘isw Eavorites  Tools  Heln
O = " O |@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer
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= B -
© m oF Eile |@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer
) Y addres: @ . " ) -
O Dat: O B File Edit View Favorites Tools  Help
?I Al ¥ Addres: O Back - ﬂ ﬂ ;\ / ) Search ~ Favorites {F‘ - - :'?.
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O 9 E E% Cluster Database: ioug
O Se(lf R Latest Data Collected From Target Apr 23, 2006 11:19:22 AM EDT (_Refresh |
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@ Oracle Enterprise Manager (SYSMAM) - Cluster Database: ioug - Microsoft Internet Explorer

Eile Favorites

OBack - ﬂ ;ELI . /. | Search = W - “:'f.

Edit  Wiew Tools  Help

Favorites 6-“ -

|@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer

Address
File Edit View Favorites Tools  Help
o/ O , J@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer
3Cl
File Edit Wiew Favorites Tools Help
Address |4 2 . - _ n
Clustey O Bad‘i@ Oracle Enterprise Manager (SYSMAM) - Microsoft Internet Explorer
OoORA
b%‘a . fddress |& Ele  Edit  View Favorites  Tools  Help
AllT ORA O Back|@ Oracle Enterprise Manager (SYSMAN) - Host: atlmdi5.us.oracle.com - Microsoft Internet Explorer
Cluster: File Edit “iew Favorites Tools Help
E%] Al T4 Address |§
cl — ¢ . s b Favorites 4E9) = 3
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N Ha Cluster ORACLE Enterprise Manager 10g Setup Preferences Help Logout
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< v
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Processes 189
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Yiew By| CPU Utilization (%) v
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Ej Done
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€] Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer

File Edit__Miew Faworites  Tools  Heln
) |@ Oracle Enterprise Manager (SYSMAM) - Cluster Cache Coherency - Microsoft Internet Explorer

Back
O = File Edit ‘Wiew Favorites Tools Help

add £ g A = i\ — Q@
daress |4 Back - x <] Search =~ Favorites <) v - iZ
o o & ] £ - L

QORAS d &)
Address €] 1@ Oracle Enterprise Manager (SYSMAN) - Cluster Cache Coherency - Microsoft Internet Explorer
CANE ORAC) Ble Edt Wiew Favorites  Tools  Help
Cluster:

3 ci

Ho

All Tar O Back. |@ Oracle Enterprise Manager {SYSMAN) - Cluster: 10UG - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help
Cluster 101 Address | &

Cluster > Grap O EocEi &] Oracle Enterprise Manager (SYSMAN) - Hardware Details - Microsoft Internet Explorer
Click on Charts b

e 0?1 address (@] w Ble  Edit i Favorites  Tools  Helo
. £] Oracle Enterprise Manager (SYSMAM) - Hardware Details - Microsoft Internet Explorer
ORACL O Back

@ Graphir
Charts bel Gl

reads on tl
2 dd i : A =y
3 All Targ Bl gj_ OBack - x ‘,: A - Search
1 J .

Glo ORAC

File Edit ‘Wiew Favorites Tools Help

I Favarites {F:‘ = <4 :‘i

Address iﬁ http:ffatimdis, us . oracle, com: 7777 fernfconsolefecm/trackfhofview/hardwaredtype=host$target=atimdil .us.oracle.com

20 EDR Clug

Milli-Seconds

Name |'~..I'e|u|o| |Bus Type Frequency (MHZ) PROM Revision
Hornel Host: atirm) 0000:00 Intel Corporation PCl GE Oc
) Hardwa 0000:00 Intel Carporation P =13 Oc
The intercoy . ;
and netwark 0000:00 Intel Corporat!on PCI B6 Oc
transfers. 0000:00 Intel Corporation PCI 66 02
0000:00 Intel Corparation PCI B6 0z
0000:00 Intel Corparation PCI BE 02
0000:00 Intel Corparation PCI BE 02
CPUY  mooo:om Intel Corporation PCI 65 02
CPU s 0000:00 Intel Corporation PCI 56 02
Wiew | P 2793 0000:00 Intel Carporation PC 66 0z
Expand 2793 0000:01 Intel Corporation PCI =5 09
Name 0000:01 Intel Corparation PCI 66 09
@TIP T ¥ I0UG 10 D¢ 0000:02 QLogic Corp. PC E6 02
Cl V atl Mame 0000:03 Intel Corparation PRO/000 MT Dual Port Netwark Connection PCl BB 03
Addi 0000:i 0000:03 Intel Corporation PRO/A000 MT Dual Port Netwaork Connection PCI GE 03
Interd ¥ al 00a0:i 0000:04 Intel Corporation Pl GG 27

0000:(

tl .
vt 0oo0:; Network Interfaces

Copyright ¢ ¥ atl LI, Name'INET .ﬁ.tltlless|lvlaxi|m|m Transfer Unit|Broadcast Address|Mask Flags IM.ﬁ.lji Address Hostname Aliases
Cracle, JO = 0000

About O 0000-0 lo 192.168.22 1500 192.1658.2.255 2552652550 BROADCAST MULTICAST RUNNING UP 00:04:23:51:41:C8
¥ atl 0000- ethd 19216822 1500 192.168.2.265 255.265.255.0 BROADCAST MULTICAST RUNNING UP 00:04:23:81:41:C8
& 0000-0 ethl:2 19216822 1500 192.1658.2.255 2552552550 BROADCAST MULTICAST RUNNING UP 00:04:23:61:41:C8

ethl  192.168.22 1500 192.168.2.265 255.255.255.0 BROADCAST MULTICAST RUNNING UP 00:04:23:81:41:C8

Val oo °
Q000 @ TIP Some Infarmation may nat be available depending upon the Hardware platform.

0000:0

00000
00000 Copyright @ 1998, 2005, Oracle. All rights reserved.
~| Oracle, JD Edvwards, PeopleSoft, and Retek are registered trademarks of Oracle Corporation andfor its affiistes. Other names may be trademarks of their rezpective owners.
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8 Exabytes:
Look what fits in one 10g Database!

A A
* 1000 Internets (8P each)
or
* 400,000 Libraries of Congress e
(ZOT each and 17-18 million books in each)

or
8 Billion Movies on CD (1 G each)

or

* 8 Billion Pickup Trucks of Documents (1G each)
or

* 1 Mount Everest filled with Documents (approx.)
or

*Every piece of data produced each year (2E-5.6E)




e The Basics, Oracle & Market Direction

* RAC, Grid Basics and Scaling it All
Tuning the Interconnect & using Statspack/AWR
Grid Control Basics, Multi-Node & Tuning
Other quick Tips
Avwvailability thoughts

Summary

Thanks for Coming!




TUSC Services

W Oracle Technical Solutions
— Full-Life Cycle Development Projects

— Enterprise Architecture

— Database Services

Oracle Application Solutions
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— 24x7x365 Remote Monitoring & Management
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“Success usually comes to those that are too busy
to be looking for it.”

- Henry David Thoreau
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Get good Information:
I, Y our Team extends to TUSC!

“The strength of the team is each individual

member. . .the strength of each member is the
team.”

--Phil ackson
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