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Audience Knowledge / Versions

s
Oracle7 Experience ?

Oracle8: Experience ?
Oracle9: Experience ?
Oracle10g Experience?

Oracle Database 11g Experience?

* Goals .
’ - \ /
Present NEW features in an EASY way §

— Focus on a few nice features of Oraclellg =

* Non-Goals ;
— Learn ALL aspects of Oraclellg@
|




Overview

Start Me Up - Using Memory Target

The Result Cache

Invisible Indexes & Online Index Rebuilds

Nice Developer Features

ADDM Enhancements

SQL Plan Management and SQL Plan Baselines

SQL Query Repair Advisor

SQL Performance Analyzer

Real Application Testing (Database Capture and Replay)

Interval Partitioning & Partition Compression

DBA Tools and DBMS STATS Enhancements
Grid Control & EM

Security Enhancements & the Future Sizes
Summary



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

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 Support for LINUX Offering

2007 Oracle 11g Released!




2007: Version 11g ArrivelGeare i

® The Focus has been Acquisitions and gaining Market
Share

® Oracle 11g Database extends an already large lead

— Easier to Manage the Database - Better Grid Control

— Self Tuning through a variety of tools (Makes 1 person equal
10)

— Better Security/Encryption & Recoverability via Flashback
— Better Testing Tools (Real Application Testing)

* Andy Mendelsohn is still the database lead
® New releases of Siebel, PeopleSoft and Oracle12 Apps.

§)

e New Oracle BI Suite & Acquisition of Hyperion



Testing the Future Version

Version 11.1.0.6.0 of the Database




Oracle Database 11g Release 1:
Upgrade Paths

RirectiUndiade: Rath,
Source Database Target Database
9.2.0.4.0 (or higher) 11.1.x
10.1.0.2.0 (or higher) 11.1.x
10.2.0.1.0 (or higher) 11.1.x
ImirectYpaiade-Rath

Source Database | Upgrade Path for | Target Database
Target Database

7.3.3.0.0 (or lower) |7.3.4.x-> 9.2.0.8 |11.1.x

(
8.0.5.0.0 (or lower) |8.0.6.x ~> 9.2.0.8 |11.1.x
8.1.7.0.0 (
(

or lower) |8.1.7.4 -> 9.2.0.8 |11.1.x
9.0.1.3.0 (or lower) |9.0.1.4 -> 9.2.0.8 |11.1.x 8




Database Upgrade Assistant
(DBUA)

® Command Line Option to Auto Extend
System Files

® Express Edition Upgrade to others

® [ntegration with Oracle Database 11g Pre-
upgrade Tool

® Moving Data Files into ASM, SAN, and
Other File Systems

® Oracle Base and Diagnostic Destination
Contiguration 9



Database Upgrade Assistant
(DBUA)

e DBUA checks before the upgrade:

® Invalid user accounts or roles
® Invalid data types or invalid objects
® De-supported character sets

e Adequate resources (rollback segments, tablespaces,
and free disk space)

e Missing SQL scripts needed for the upgrade

* Listener running (if Oracle Enterprise Manager
Database Control upgrade or contfiguration 1s
requested)

e Oracle Database software linked with Database Vault
%Ption. If Database Vault is enabled, Disable Database

ault before upgrade. 10




ORACLE

The New Version - Life i1s Good!

$ sqlplus *%*/**%

DATABASE

SQL*Plus: Release 11.1.0.6.0 - Production on Tue Oct 30 11:21:04 2007
Copyright (c) 1982, 2007, Oracle. All rights reserved.

Connected to:
Oracle Database 11g Enterprise Edition Release 11.1.0.6.0 - Production
With the Partitioning, OLAP, Data Mining and Real Application Testing options

SQL > startup

ORACLE instance started.

Total System Global Area 422670336 bytes
Fixed Size 1300352 bytes
Variable Size 306186368 bytes
Database Buffers 109051904 bytes
Redo Buffers 6131712 bytes

Database mounted.
Database opened.

11



Database Information - UP!

>
& Oracle Enterprise Manager (SYS) - Databa... ’;g\ Ry T om v :\} Page ¥ ()¢ Tooks =

Logged in As SYS

ORACLE Enterprise Manager 11g

Database Instance: orcl

.
Monitor |
Latest Data Collected From Target Oct 31, 2007 1:54:55 AM CDT (Befresh ) view DatalAutnmaticallv (60 sec) ~|

D atab aS e General Host CPU Active Sessions SQL Response Time
Shutclowen ) ( Black Out )
ﬁ e 100% 51 10

(UP) rs )

Up Since Oct 25, 2007 8:09:07 AM CDT 50
Instance Name orcl a7
Version 11.1.0.6.0 25 '

Listener Reference collection is empry.
Paging Maximum CPU 1 SQL Response Time (%) Unavailable
Sers are Reset Reference Collection )

D f . t 1 i i f Space Summary High Availability
e lnl e y i Database Size (GB) Instance Recovery Time (sec)

Period Start Time Oct 31, 2007 1:34:40 AM CDT Problem Tablespaces Last Backup
Alert Log Segment Advisor Recommendations Usable Flash Recovery Area (%)

L] L]
USlng lt ' Active Incidents @) Policy Violations v/ Flashback Database Logging
L]

Dump Area Used (%)

¥ Alerts

Category | All -l %) critical © Warning &Y 1
Severity ICategow |Narr|e |Irnpac1: Message Alert Triggered

) User Audit Audited User — Oct 31, 2007 1:09:55 AM

b>Related Alerts

ADDM Performance Analysis
Period Start Time Oct 31, 2007 1:34:40 AM CDT  Period Duration (minutes) 10.12  Instance orcl
Impact (%) IFinding IOccurrences (last 24 hrs)

BT

=

[ [ [ mtermet [R1o0% ~




ORACLE’

DATABASE

A A
MEMORY TARGET

&
Automatic Memory Management




AULOIIIatllC VICITIOY lvidallagCITICIIL ORACLE"
(AMM)
MEMORY TARGET in 11g e

v
* First there was some Automatic Memory Mgmt -
9
- SGA MAX SIZE introduced in 91 - Dynamic
Memory

— No more Butters - DB CACHE SIZE

— Granule sizes introduced - ksm granule size

® Then came SGA TARGET - 10g

— Oracle Applications recommends setting this for

SGA

_ Set minimums for kev values (Data Cache / Shared ™




ORACLE’

SGA & PGA will be
MEMORY TARGET

Server Background

Frﬂﬁegs Prﬂiess -

i I

System Global Area

Cache

([ Buffer J [ Redo

Buffer
I

( Streams f Large ) Other
Pool . Pool | |Components

|

Server Background

Process Protass
3
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I ADDM Enhancements

(Automatic Database Diagnostic Monitor)




ORACLE

ADDM enhancements

V
* Global ADDM so that Diagnostics are done

across the entire cluster

AAAAAAAA

 Emergency ADDM tfor use when database 1s
hung

® On any granularity
— Database Cluster
— Database Instance

— Specitic Target (such as host, ASM...etc.)
® Over a specitied time NOT tied to a pair of



ORACLE

ADDM Brietly

DATABASE

ey >
f 9@ @ Orace Enterprise Manager (SYS) - Databa... ’;g\ Ry T om v _—,} Page ¥ ()¢ Tooks =

Logged in As SYS

ORACLE Enterprise Manager 11g

Database Instance: orcl

Home

L]
SpeCIﬁC Latest Data Collected From Target Oct 31, 2007 1:54:55 AM CDT (_Refresh ) view DatalAutnmaticallv (60 sec) ~|

General Host CPU Active Sessions SQL Response Time
ata ase ﬁ Shutclowen ) ( Black Out )

100% 81 1o

Status 73

Instance Up Since Oct 25, 2007 8:09:07 AM CDT 50

Instance Name orcl a7
Version 11.1.0.6.0 25 )

Listener Reference collection is empry.

Paging Maximum CPU 1 SQL Response Time (%) Unavailable

Rezel Eeference Collection j
We have 5

Diagnostic Summary Space Summary High Availability

ADDM Findings Database Size (GB) Instance Recovery Time (sec)
Period Start Time Oct 31, 2007 1:34:40 AM CDT Problem Tablespaces Last Backup

Alert Log Segment Advisor Recommendations Usable Flash Recovery Area (%)
Active Incidents Q Policy Violations v Flashback Database Logging

F indings Dump Area Used (%)

¥ Alerts

Category | All -l %) critical © Warning &Y 1
Severity ICategow |Narr|e |Irnpac1: Message Alert Triggered

CheCk the | 1 ] N User Audit Audited User _ Oct 31, 2007 1:09:55 AM

b>Related Alerts

Here ADDM Performance Analysis

Period Start Time Oct 31, 2007 1:34:40 AM CDT  Period Duration (minutes) 10.12  Instance orcl
Impact (%) IFinding IOccurrences (last 24 hrs)

BT
— =l

[ [ [ mtermet [R1o0% ~

5.4




Top
ADDM
Findings

Click a
Single
Timeframe

Let’s
Check the
Hard Parse
Issue

ORACLE

DATABASE

CWFAaC e Fntnrprise Manager g

Automatic Database Diagnostic Monitor (ADDM)

Database Activity

eshed Mar 23, 2007 10:00:2& PM CDT | Relresh

Fuan ADOM | | Finding Higtory |

The icon salacted below the graph identifies the ADOM analysis perod, Chck on a diferent icon to selact a different anabysis period

10

Botiwt Teaniom

AL Performance Analysis
Task Hame ADDM:1471326733_1_130

Tagk Owner  SYS Average Acthe Sessions 0.6

Trnpact (%) Finding

£ oaim

Time Bange  Mar 22, 2007 10:47:01 PM to Mar 22, 2007 11:19:01 PM

Filters J | ¥igw Snapshols | | s Pegodt |
Pesiod

Perind Start Teme  Mar 22, 2007 10:00:23 PM COT Chration 60,7
{minutas)

Ocourrences (last 24 hrs)

= Informational Findings




ORACLE

ADDM Brietly

DATABASE

ORACLE Enterprise Manager 11g
Datahbase

Logged in As SYS

. Performance Finding Details: Hard Parse Due to Parse Errors
D etalle d Finding Hard parsing SQL statements that encountered parse errors was consuming significant database time. (_Finding History )
Impact (Active Sessions) .19
Tmpact (%) N 30

Period Start Time Mar 22, 2007 10:00:23 PM CDT
n O Period Duration (minutes) 60.7

Filtered No | Filters )

& Recommendations
I

Details Category |Benefit (%)
I : d : L Application Analysis ]
ln lngs Action Investigate application logic to eliminate parse errors.

Findings Path
|

Findings Impact (%) Additional Information
¥ Hard parsing SQL statements that encountered parse errors was consuming significant database time.

¥ Hard parsing of SQL statements was consuming significant database time.
¥ Contention for latches related to the shared pool was consuming significant database time.

Add’l e

Info Copyright © 1996, 2006, Oracle. All rights reserved.

Oracle, ID Edwards, PeopleSoft, and Retek are registered trademarks of OTe aEggration and/or its affiliates. Other names may be trademarks of their respective owners.

Additional Information

Waits for "library cache lock" amounted to 6% of database time.
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ORACLE

ADDM - Run NOW!

DATABASE

ORACLE Enterprise Manager 11g

Logged in As SYS

Database Instance: O11gb

Performance

Problem Click on an area of a graph or legend to get more detail. m;l View Data| Real Time: 15 Second Refresh j
Host

4.0

Occurs — >

9:40pm
March 22, 2007

Average Active Sessions

(_'.lfl_un ADDM Now ) (Eun ASH Repor’t’)

]

Sessi

Activ

on

L) e e D e e (LI
bihothobiho o
(1111 ])]

Throughput

Instance Throughput Rate (= Per Second

9:40pm
March 22, 2007

* 100%




ADDM - Run NOW!

RACLE Entoepries Mar

= Confirmation
Are you sure you want to create a new AWR snapshot and run ADOM on this and the previous snapshot?

Ermarpiise Hanagn

ORACLE

DATABASE

Processing: Run ADDM Now

A mmapzhaot ix being taken which will autcmatically result in an ADDM run

Running

Takdng sragshol o un ADDM




ORACLE

ADDM - Run NOW

DATABASE

R L= Enterprisn Manager Mg

(i) Confirmation
ADDM has been run succasshuly

Automatic Database Diagnostic Monitor (ADDM)
Mar 23, 2007 10:11:03 PM CDT |_Fefresh

Datalbase Activity
Fun 200M | ( Fincing Heabory |

Thea loon salacted balow the graph identfies the ADDM analysis period, Click an a different icon to select a different analysis pariad

Loom

34

1
8
1
R
=
i
2

ADDM Perfol nce Analysis
Task Kair DOM:1471326733_1_154 (End Time:Mar 23, 2007 10:06:55 PM) =

Time Bange  Mar 23, 2007 9:50:01 PM to Mar 23, 2007 10:22:01 PM

Fillers § | Wigw Snagshods | | Yizw Rapoi |
Periicud

Task Crener  SYS Averape Active Sessions 3.5 Poriod Start Time Mar 23, 2007 10:00:46 PM CDT Diration 8.2
[minutas)
| ]

Impack (%0 ) Finding Decuirences (last 24 hirs)




ORACLE

ADDM - Run NOW!

DATABASE

ORACLE Enterprise Manager 11g
Database

Logged in As SYS

Detall Performance Finding Details: CPU Usage

Finding Host CPU was a bottleneck and the instance was consuming 80% of the host CPU. All wait times will be inflated by wait for CPU. _Finding Histor: )
Impact (Active Sessions) 3.52

Impact (%) N 100
O I l Period Start Time Mar 23, 2007 10:00:46 PM CDT

Period Duration (minutes) 8.2 )
Filtered No [ Filters )

Issue? Recommendations

Details Category IBenefit (%)

v Host Configuration e 100
Action Consider adding more CPUs to the host or adding instances serving the database on other hosts.
Action Session CPU ¢ stion was throttled by the Oracle Resource Manager. Consider revising the resource plan that was active during the analysis period.

Suggested e e o

-2 Application Analysis 1 4

Fixes Additional Information

Host CPU consumption was B86%. CPU rungueue statistics are not available from the host's 0S. This disables ADDM's ability to estimate the impact of this f

Findings Path

|
Findings Impact (%) Additional Information
¥ Host CPU was a bottleneck and the instance was consuming 80% of the host CPU. All wait times will be inflated by wait for CPU. I 100

Copyright © 1996, 2006, Oracle. All rights reserved.
Oracle, 1D Edwards, PeopleSoft, and Retek are registered trademarks of Oracle Corporation and/or its affiliates. Other names may be trademarks of their respective owners.




ORACLE

DM - Run NOVWVW

DATABASE

A LE Fninrprise Manager 113

View Raport

Save 10 File




ADDM for RAC

e Performance expert in a box
- Now RAC specialist too!

Database-Level

ADDM gisrd e Identifies the most “Globally
11g 4 va¥ Significant” performance issues

for the entire RAC database
e Database-wide and instance-level
analysis
e Database-wide analysis of:
— Global cache interconnect issues
— Lock manager congestion issues

Self-Diagnostic Engine

Instance-Level

ADDM  fa% NES NS - Global resource contention, e.g.
IO bandwidth, hot blocks
~ Globally high-load SQL

- Skew in instance response times
e Allows drill down to instances

e Runs proactively every hour
when taking AWR Snapshots
(default) 27




ORACLE

ADDM Considerations:

v
e CPU Bottlenecks

® Undersized Memory Structures - SGA / PGA
* [/O Capacity Issues

* High Load SQL statements

e High Load PL/SQL

e RAC specific issues - Global hot

block/interconnect

AAAAAAAA

* Application issues such as parsing, locks...etc.

o Concurrency (butter busy) or hot object issues
Py N S D _ 1 A 1 °



D S

¥ SQL Tuning Advisors &
SQL Plan Management (SPM)

29



ORACLE

4 SQL Plan Management

* SQL Plan Management is a mechanism that records/evaluates
execution plan of SQL statements (good & bad) over time and
builds SQL Plan baselines (replaces stored outlines) of existing plans
known to be efficient.

® Events that cause the need for SQL Plan baselines:
~ New version of Oracle (New optimizer version — Use capture replay to test

effect)

— Changes to optimizer statistics or data changes

— Schema, application or metadata changes (use SQL Advisor to get suggestions)
— System settings changes (Use SQL Replay to find what works)

— SQL Profile (statistics — data skews & correlated columns) creation

* Stored outlines are deprecated (discouraged) in Oracle Database 11g.
Oracle highly recommends migrating existing stored outlines to
SQL plan baselines. A SQL Profile contains additional
STATISTICS for this SQL statement tor the query optimizer to
generate a better execution plan. An outline/baseline contains 3o

T—TTNTTQ -‘:nr 1-]»1;0 QnT CctAAtnNneys A+ -‘:nv' 11N LAY T r\hf;m:'-lov 4+ N vy rAtn,mn A

DATABASE




ORACLE

. SQL Plan Management

* SQL Profile stores STATISTICS for a SQL statement

for the query optimizer to generate a better execution

plan.
e A Stored Outline/SQL Plan Baseline contains HINTS

for this SQL statement for query optimizer to generate a
better execution plan.

e A SQL Plan Baseline should evolve with changes in the

system to analyze good/bad plans over time.
® View these in DBA PLAN BASELINES

® You can also export a SQL Tuning Set and import it to
new system. Capture baselines for Tuning Set with
DBMS SPM (see later slide on entire syntax). Can also
use a pack/unpack function to pack/unpack all plans ina

CxYretram 'F{'\Y' tfraNoenNNtrtfitnNo

AAAAAAAA




ORACLE

SQL Plan Management
Create a SQL Tuning Set

& Oracke Entorprss Manager [5YS) - Top &C...

DR LE Entarprigs Manager 11g

Top Activity
Crrap the shaded box be chanoe the bine period for e debail secion below,

|

g m
m
-
2 .
E n
M
=
-:

Detail for Selected 5 Minute Interval
Slarl Tine: Oct 31, 2007 1:56:19 AM CDT
Top S0OL Top Sessions
Cre ate a ﬂ:‘j‘:{_{'ﬁl Sehiedule S0L Tuning Advisur jl'i._-n,. lew | Top Sessions =
: Schedule SOL Tuning Adhiso Activity (%) |54:55il:ln 1D [Usr:r Hamme |F“|t|qn1m
Tunln g EWIAY C reate SOL Tuning Set } |soL Type | —— W 052 GYS sulplus@orall
I 5 1 SELCCT ] W 1945 i alplus@aral 1
BLSOL RXEOU TE S W 1258 S
SELECT 572

-
r
I FLS0L CXCOUTE 4.6l

r SELECT ]

r J PL/S0L EXECUTE 1009 i 1 envagenhiona
-

=

-

r

Set from
Top 10
SQL

5 SN A
SELECT 275 | Cit

103 YSM) oM
BL/E0L EXECUTE -

23 SMAD LM
S0 FXROU | F d
SELFCT

Ackicees | Schedule 20L Tuning -'L-:\.'lSCi'j ]

Tulal Somple Coanl: 57




ORACLE

SQL Plan Management
Create a SQL Tuning Set

e =
L& 9rd @ orack Enterprise Manager (SYS) - SQL Tu... | v ) Page ¥ 0 Tooks +

ORACLE Enterprise Manager 11g
Database

Logged in As SYS
Create SQL Tuning Set

Cancel ) [ OK)

[TOP_SQL_1193815473707

* Name
S et Name 4scription Automatically generated by Top SQl

1-10 of 10
Parsing
SQL Text Schema
SELECT de.owner ||'.'|| de.segment_name segment_name, de.segment_type segment_type, de.extent_id extent#, bh.dbablk - de.block_id + 1 SYS
block#, bh.lru_flag, ...

L]

Querle S BEGIN EMD_NOTIFICATION.QUEUE_READY(:1, :2, :3); END; SYSMAN
SELECT 'x' FROM DUAL SYSMAN
begin execute immediate ‘alter session set NLS_NUMERIC_CHARACTERS = ".,""; end; SYSMAN
SELECT event#, sgl_id, sql_plan_hash_value, sgl_opcode, session_id, session_serial#, module, action, client_id, DECODE(wait_time, 0, 'W', 'C"), 1, DBSNMP
time_waited, service_hash, user_id, program, sample_t...

BEGIN EMDW_LOG.set_context(MGMT_JOB_ENGINE.MODULE_NAME, :1); MGMT_JOB_ENGINE.get_scheduled_steps(:2, :3, :4, :5); SYSMAN
EMDW_LOG.set_context; END;

select value from v$sysmetric where group_id = 2 and metric_id = :1 DBSNMP
BEGIN MGMT_PAF_AQ.DEQUEUE_REQUEST(p_node_id => :1, p_wait => :2 , x_xml_data => :3, x_request_id => :4, x_timestamp => :5, SYSMAN
x_return_status => :6 ) ; END;

begin dbms_application_info.set_module(:1, :2); dbms_application_info.set_client_info(:3); dbms_session.set_identifier(:4); end; SYSMAN
/* OracleOEM */ SELECT TO_CHAR(CAST(md.end_time AS TIMESTAMP) AT TIME ZONE 'GMT', 'YYYY-MM-DD HH24:MI:SS TZD") time, DBSNMP
md.user_wait_time_pct, ...

1-10 of 10

Cancel | | O

Copyright @ 1996, 2007, Oracle. All rights reserved.
Oracle, JD Edwards, PeopleSoft, and Retek are registered trademarks of Oracle Corporation and/or its affiliates. Other names may be trademarks of their respective owners.

[
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ORACLE

SQL Plan Management
Viewing a SQL Tuning Set

& Orxde Erperprise Manager (SYS) - SOL Tu... Bagev ) Taok v
€ Enterprise Manager Hig

Quwabuse

SQL Tuning Set: TOP_SQL_1193815473707
Schema SYS Description  Automatically generated by Top SQL
ted 10/31/07 2:25 AM Last Modified 10/31/07 2:25 AM
Number of Statemments 10 Total D@ Time (H:M:S) 0:46:33
SQL Statements

Schedule SCL Advisor | | Search (or SOL willsn turing set A More SCL )

Defete

Elapsed
. Parsing Time| CPU Time| Buffer Disl
Q l I erles Select SQL ID SQL Text {Plan Hash Value - [Schema |[Executions| (seconds)| (seconds)| Gets Reads{Module

3835994914 DBSNMP 252 12.24 9.97 12 1,00 emagaenkiar

& Stats 3058115615 DBSKMP 18.03 2.78 7.00 Reallime Cornection

J16221123 DEShMP 247 47 E (.00 Raaltime Connaction

1159682.00 Saiphs
(TNS VI-
SYSMAN 13.95 2.51 0 0.00 OMS
SYSMAN 5.19 78 5168 57,00 OEM Systembool

SYSMAN 5239 11.70 76 33 26.00 OMS

SYSMAN 1328 53.77 15 25.00 OEM . SystemPoal
SYSMAN

stemPool

SYSMAN 4663 545 0 0.00 OMS

» &9 e




ORACLE

SQL Plan Management
Create a SQL Tuning Set

A &8 Cracky Erterprise Manager [5¢5) - Schadu

ORaCLE Entarpries Manager 14

Schedule SQL Tuning Advisor

Run the | = T

folicrwing parameters to schedule a Job to un the SQL Tuning Advisor.

. = hama |51.}I TUMIRG_ 1193815520422
Tuning S

= SCL Tuning Satk |"_-‘|"‘_-\. OF_S0L_115E0154730F

AdVlsor S0L Tuning Set Description Automatically generated by Top SOL

S0L Statements Counts 10

on this b>SQL Statements

Scope

SQL
Tunin g & Comprehensive
Set (STS) Schedule

Time Zone | AmericafChicago

Tirwe Lirnit per Statement (minubes)|5

® [rmned istely

= Laker

. Date [t 3L, 2007 LJ
Run lt Time [2 26 =][107=] & am c pm

NOW D T

Cogyripht §) L5998, 2007, Orack. Al rights resersed
Orsde, 1D Edwards, FrogleSoft, snd Retek ere regisiered tredemarks of dracke Caporation and/or &z sffikstes, Jther names mey be trademarks of their resgectie pvners




ORACLE

SQL Plan Management
Create a SQL Tuning Set

T N >
4 9Af (& Oradle Enterprise Manager (SYS) - SQL Tu... | v o= v :5F Page ¥ i0; Tooks ¥

ORACLE Enterprise Manager g
Database

Re Sults Logged in As SYS
Tuning Results:SQL_TUNING_1193815570422

Page Refreshed Oct 31, 2007 2:27:55 AM CDT [ Refresh )
Status COMPLETED Tuning Set Owner SYS
mbad Tuning Set Name TOP_SQL_1193815473707
Completed :27: Time Limit (seconds) 1800

Running Time (seconds) 71
Select

Recommendations

Vlew] Implement &l Profiles ,|

One l I er Parsing SQL Restructure
Select SQL Text Schema SQLID Statistics Profile Index SQL Miscellaneous Error

@  SELECT de.owner |]".'|| de.segment_name segment_name, de.segment_type segment_type, sys

v v v

L]
A nd Clle BEGIN EMDW_LOG.set_context(MGMT_JOB_ENGINE.MODULE_NAME, :1); SYSMAN .

MGMT_JOB_ENGINE.get_scheduled_steps(:2,...
BEGIN EMD_NOTIFICATION.QUEUE_READY(:1, :2, :3); END; SYSMAN

.
V le VV BEGIN MGMT_PAF_AQ.DEQUEUE_REQUEST(p_node_id == :1, p_wait => :2 , x xml_data  SysMAN
=> :3, x_request_id =>_..

select value from v$sysmetric where group_id = 2 and metric_id = :1 DBSNMP
SELECT 'x' FROM DUAL SYSMAN
SELECT event#, sql_id, sgl_plan_hash_value, sgl_opcode, session_id, session_serial#, module, pBSNMP
action,...

/* OracleQOEM *{ SELECT TO_CHAR(CAST(md.end_time AS TIMESTAMP) AT TIME ZONE DBSNMP
'GMT, ...

begin dbms_application_info.set_module(:1, :2); dbms_application_info.set_client_info(:3); SYSMAN
dbms_sess...

begin execute immediate "alter session set NLS_NUMERIC_CHARACTERS = ".,""; end; SYSMAN

Wiew )| Implement Al Profiles )

Copyright @ 1996, 2007, Oracle. All rights reserved.
Oracle, 1D Edwards, PeopleSoft, and Retek are reqgistered trademarks of Oracle Corporation and/or its affiliates. Other names may be trademarks of their respective owners.
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SQL Plan Management
Click on any SQL ID

~ 48 Crade Enberprise Manager (5¥5) - S0L De..

CiRaC e Enerprise Monager 114

ORACLE

DATABASE

SOL Details: 2pemkynsqyd8x

Wiew Data

Text

bloock®, bh.lru flag, ...

Details

Selecd Uhe plan heesh value bo see e delails bedos, Plam Hlash Vil -Iddflﬁ".-’-.'-‘).':-T_

Waits
&
Statistics

Module sglplus 11gprodiest2.tuscil.com (THNS V1-V3)
fuction
Parsing Schema SYS

BLISOL Shroe (LiIne Humber)

Sheared] Corsors Salistios
Tulal Parses 18
Hard Parses 1
Child Cursars 1
Loaded Plans 1
Invalications O
Largest Cursor Slze (KE) 340,34

allr Pl S e

Peal Time: Marual Relresh =

Keirgsh ;| 0L Workshee! | [ Schecub 20U [wng adasor )| SUL Hepar advsor

type segment type,

Adtiviry Ry Waits

Famaring Wails
153.9%%)
W User [0 Waiks{11.9% )
W CPY 34 1)

Lmcwlion SLalistics

Total Par Execution Par Row
Executions 18 1 oarF
Chagrscsd Timee fracsch 2 20080 137.71 LI i}
{20 1Ime (5ec) SHA, 5 43,59 74
Buitfer Gets 9,548, 0h 552,719.22 41,111 .35
Mk R 1 150 G®3 P A4 44 A4 T 1

de.=xtent id ewtentd,

Acivily Ry Time

Elapsed Time {sac) 2,208.80
CH Time {520) 784.59
wialt [ime {sac) 1,514.21

Elapsed Time Breskdosn
SOL Time (maoc) 2, 29880
PLISOL Tiree (e 0LO0
Java Time (s 0L00

Oither SLatistics
Execulions Lhel Felohed all Boees (%5 10000
Avearage Persigbent Mem | 11549
Aegarade Runtime Mem (KE) 114.61
Serializable Abarts O
Remote Na
bsolete No

Al | e

el nbemit

b
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SQL Plan Management
Create a SQL Tuning Set

DATABASE

1 Ovack Enteposs Manager (SYS) - Reoor Hage ¥

& Entarpriea Manager g R i
[ Oabese

Recommendations for SQL ID:1gf8p004gdjcq

Ondy ane recomenendation should be implensanted.

S QL SQL Text
PrO file Qrigial Exgiain Flan (Nmotated) |
Implement J

L]
s N ; 111 Benefit New Explain Compare
Select Type Findings Recommendations Rationale (%) Plan Explain Plans

Select Recomm

"SYS"."LOBFRAGS" and its indices are stale. tistics for this tabée. table in order 10 SEMmRQO0d execution plar
I he optimizer requires up-to-date 30

Stalislis Optimizer statistics for able Consider collecting cotimizer The gL requires up to date statis

Statistics Optimizer statistics for table "SYS"."UET$" and Consider collecting optimizer

table in order to selact 3 good execution plan

Its Indices are stake

50 A pole y bottes exeostion plan wes found

Prafile far this statement

pstics for this table
s acrephing the
recommendad SQI peofile

= rmery be trademerks of ther respactaw own




ORACLE

SQL Plan Management
Create a SQL Tuning Set

e \ >
% ni @ Orade Enterprise Manager (SYS) - Explain ... - > Page ¥ (0 Took ~

Logged in As SYS ﬂ

COmpare Compare Explain Plans

Original Explain Plan (Annotated)
@ Indicates an adjustment from the original plan by the SQL Tuning Advisor

B f Plan Hash Value 2347322369
efore | .
I/0 Cost

Operation Line ID Object Object Type Order Rows Bytes CostTime CPU Cost
& ¥ SELECT STATEMENT
¥ SORT ORDER BY
¥ NESTED LOOPS
After ¥ HASH JOIN
¥ NESTED LOOPS

¥ VIEW

¥ SORT AGGREGATE
FIXED TABLE FULL

FIXED TABLE FULL
FIXED TABLE FULL
¥ VIEW

121 0.270 © 983,655 11,804 @ 12,350,714,281,084 © 168,630
120 0.270 © 983,655 11,804 @ 12,350,714,281,084 © 168,630
119 0.270 © 983,654 11,804 @ 12,350,698,553,344 © 168,630
1.708 o © 8,647,788
0.176 @01 @ 710,600
0.013 @01 © 355,300
0.059
SYS.X$KSLLTR_CHILDREN TABLE (FIXED) 120.000 @01 @ 355,300
SYS.X$KSLLTR_CHILDREN TABLE (FIXED) 7.670 @01 © 355,300 @0
SYS.X$BH TABLE (FIXED) 6.738 @01l © 350,000 @0
VIEW 0.114 ©89,423 1,074 ©1,122,790,014,976 ©15330 =

O 0N N R W N = O

[y
o

New Explain Plan With SQL Profile
Plan Hash Value 2138758942

\
Operation Line ID Object Object Type Order Rows Bytes Cost Time CPU Cost IO Cost :1
¥ SELECT STATEMENT 0] 0.262 1,972 24 702,635,712 1,926
¥ SORT ORDER BY 0.262 1,972 24 702,635,712 1,926
¥ HASH JOIN 0.262 1,971 24 687,481,920 1,926
¥ HASH JOIN 1.568 1 1 8,647,788 0
¥ NESTED LOOPS 0.176 0 1 710,600 0
¥ VIEW 0.013 0 1 355,300 0
¥ SORT AGGREGATE 0.059
FIXED TABLE FULL SYS.X$KSLLTR_CHILDREN TABLE (FIXED) 120.000 0 1 355,300
FIXED TABLE FULL SYS.X$KSLLTR_CHILDREN TABLE (FIXED) 7.670 0 1 355,300
FIXED TABLE FULL SYS.X$BH TABLE (FIXED) 5.469 0 1 350,000
¥ VIEW VIEW 18.229 1,970 24 671,240,320
¥ UNION-ALL
¥ NESTED LOOPS

O ON DU R W N

=
N o

0.222 235 |3 14,023,343

# [P Internet * 100%
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SQL Plan Control
SQL Profiles stored in the system .......

& Crack Enberprse Manager {SY5)

& Frnigrprise Manager g

SQL Plan Control
S0L Profile

£ S0 Profile cantaires additianal infarmartian{awdllary statistics) that alds the optimizer to select the aptimal exacution plan of a partioular SOL statemant
Search

S0 '-Ek‘tl

Enzhle § Diszhle § Drop § Change Calegary | Fack |

Select Name SQL Text Category Status Craabed Last Modified
[T 5¥S_SQULPROF_01457E3c0E54000 DEFALLT ENABLED  Oct 31, 2007 1:30:10 AM Ok 31, 2007 1250010 &M

SQL ) = ot
Plan GEiTet, aoc Sanek are required Wdaitarks o rasle Garpeevsen bl ”‘“'T’“' e b arderisaris oF e Fececs
Baselines
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SQL Advisors

DATABASE

£ Oracke Erferprise Manaper [SYS) - SQL A

IRACLE Fnterprise Manager 11 g

Tuni
: SQL Advisors
\/ ISOrS The SO 5 ok B A LAY \ t ith SOL: iderkily phrysical structy Limizing a SQU workload, Lune xdivdual statements wilh Peavy exsation 5, idenlify and correct

Evaluate an entire workload of SQL and re Tend Ince ’ N of the SQL workioad
SQL Tuning Advisor

statements, anc

SQL Repair Ad
The S 1 can analyze and potentially patch faiing SO

fent A 3 SO Incident analysis s nitls 1 from the Support Waor nch for S fallres that are generating Support Warkbandch Incidents

SOL lalure analysis is used for non-incident SQL lailures and can be accessad through either SQL Dedails or SQL Worksheeat,

Repair
AdVISOr |E e
(next)

=

s O Dnterre L100% v




The SQL Repair Advisor

REPAIR




ORACLE

SQL Repair Advisor

V
® Used to Repair Problem SQL - Oracle Errors

® Reloads and recompiles SQL statements to
gather diagnostics information to fix.

AAAAAAAA

® Uses the diagnostic information to repair the

problem SQL statement (DBMS SQLDIAG)

e Will tix error going through compilation,
execution and trying different routes (could
be a slower route for now) to come up with a

temporary SQL Patch without error until
fixed.

43



SQL Repair Advisor -
Go straight from Alerts

CQI?ACI._E Enterprise Manager 11g

Logged in Az SYS

Database Instance: database
Go to the
Latest Data Collected From Target Apr 9, 2007 1:46:42 PM PDT (_Refresh ) view Data | Automatically (60 sec) |+

D atab as e General x Host CPU Active Sessions SQL Response Time

Shutdown | Black Cut |
e 1005 2.0 SEE

Instance i) s

Up Since Mar 26, 2007 9:53:59 AM PDT 50 10
Instance Name demosa
Yersion 11.1.0.4.0 25 0.5

Host
Listener ° 0.0
Maximum CPU 2 SOL Response Time (%)
Edit Reference Collection |

: Diagnostic Summary Space Summary High Awailability
IC e ADDM Findings Database Size (GB) Instance Recovery Time (sec)
Period Start Time Apr 9, 2007 12:00:51 PM PDT Froblem Tablespaces LastBackup nfa
Alert Log Segment Advisor Recommendations Flashback Database Logging

(ORA 6 0 0) Active Incidents O Policy Violations
- Dump Area Used (%)
message Valerts

ategary | Al ~|(50) critical ¥ 2 warning D 1

Alert
teXt tO s e e Severity agory|Name Impact Message Triggered
x Incident e mory POSSIBLE Mar 28, 2007
INSTAMNCE 5:09:41 PM
.
detall S Incident  Generic Mar 26, 2007
Internal Errar 213441 PM

Response  User Logon Apr 9, 2007
Time (msec) 12:36:35 PM




QL Repair Advisor -
View Problem Details

ORACLE Enterprise Manager 11g
Databhase

Incident - Generic Interrfal Error: Within 31 Days

Last Updated Mar 26, 2007 2:54:41 PM PDT
Wiew Data | JeRN s
Problem Summary

( E : k Problem Information Incident Information
IC On Problem Key ORA 600 [dbgxtvHTTbParse:1] Tirmestamp March 26, 2007 2:49:55 PM PDT

SR# nfa Impact n/a

o Bug# n/a Recommended Actions
leW Last Incident March 26, 2007 2:49:55 PM PDT View Problem Details ) ( View Al Prablems )
MNurmber of Incidents (within 31 Days) 1

Problem oFTEREE et et Evor
Details to
g0 to the

Support

® ORA 600 [dbgutvHTThParse:1
B e I I C I l systermn performance

M cpru
M User IO
B Wait

Active Sessions

T
March 2007

Alert Details
Metric Generic Internal Error
Time/dine Number Mon Mar 26 14:49:55 2007 /62426
Sewverity ¥ Critical
Timestamp Mar 26, 2007 2:54:41 PM
Administrator <SYSTEM >




Click on
SQL
Repair
Advisor

Support Workbench - Details

Summary
SR#
Bug#
fickive

Packaged

Mumber of Incidents

Tirmestamp
Incident Source
Impact

Checkers Run
Checker Findings

Incidents

Logoed in &s 5STEM

Page Refreshed March 20, 2007 9:05:15PMPDT | Refresh )

Investigate and Resolve

o to Metalink | | Quick Package |

Self Service

Assess Damage

Diagnose

Resolve




Results from SQL Repair Advisor

S0L Repair Results: SQL_DIAG_1174506262358
Page Refreshed Mar 21, 2007 12:45:50 PM PDT | Refresh )i

1 ° k Status COMPLETED Started  Mar 21, 2007 12:45:28 PM PDT
C IC On ILID 9mTmyytcbd4dl4 Complete
Time Limit {(seconds) 1800 Running Time (s ds)
V le V\/ tO Recommendations
[
Get the Select QL Text Parsing Schema SQL ID SQL Patch

(& delete from t t1 where t1.a = 'a" and rowid < (select max(rowid) from t t2 where t1.a=t2.a and t1,... om7mwytchddl4 v

Detail

finding of
the Advisor Note a SQL
Patch (FIX for

the SQL) has
been generated

47



SQL Repair Advisor
Recommendation / Confirmation

Repair Recommendations for SQL ID: 9m7muytch4d14

Return |
. Paqe Refreshed Mar 21, 2007 12:48:42 PM PDT
Cth on Select the desired recommendation and then dlick on the Implement buttan o apply the SQU patch, which is & special type of SGL Prafile that will repair the SQL statement,

Implement [EEIRES

To accept

the S QL Findings and Recommendations
S0L Repair Results: SQL_DIAG_1174506262358

(i) Confirmation
The recommended S0L Pakch was implemented successfully, Werify results by executing SOL in SOL Workshest,

Yerify using S0L Worlkisheet | Page Refreshed Mar 21, 2007 12:52:20 PMPDT | Refresh )

Status  COMPLETED Starked M™ar 21, 2007 12:45:28 PM PDT
SOLID 9mTmvwytcb4did Completed  Mar 21, 2007 12:45:46 PM PDT
Time Limit (seconds) 1800 Running Time (seconds) 18

Recommendations

Wiew |
Select SL Text Parsing Schema SsOQL ID S0QL Patch

&) delete from £ EL whers t1,a = '3’ and rowid <= (select max(rowid) from £ 2 where tl,.a=t2.aand k1.... am7rmyvkcbadi4 W




SQL Performance Analyzer

49



ORACLE

. SQL Performance Analyzer

® Measure and report on performance betore and

after a change! DBMS SQLTUNE package.

AAAAAAAA

Great for:
® Database Upgrades

* Application Upgrades

 Hardware Changes

® Database or Schema Changes

® Best tor SQL Tuning — Especially Batches



ORACLE

SQL Performance Analyzer

v
Easy to run — SQL Focus (Test SGA settings):
e Capture SQL

® Transport SQL

® Create a Replay Task

AAAAAAAA

® Set up the environment to Test

® Make any changes to Test (such as
SGA/Optimizer)

e Compare before and after performance

51
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ORACLE

SQL Performance Analyzer

DATABASE

£ Omck Entorpese Manages

Top Activity
Drag the shaded bax to change the time periad for the detail saction below

Vicewe Dalal Real Time: 15 Second Refresh =)

Acties Seaslons
Bl /NEEEEERNO

<RL:

ik J . W'y A vs_,‘h .u,.hg'.:hlg,_lhl_,} N ALM

Detall for Selected 5 Minute Interval
Start Time Oct 31, 2007 3:11:06 AM CDT Run ASH Report

Top SQI Top Sessions

Actions | Schedule SQL Tuning Advisor | Gu View 1",.; dons = |

| Achivity (%) chsxion 1D lUser Name lproqram
Select Activity (9%) |soL 10 |soLType | N 5.5 eMagenkimora
SELECT . 15.38 OMS

OMS

sqlph

1oy

= V aracleor all
UNKNOWN racle@oral 1gpr
UNKNOWN

Total Samghs Caunl: 8

OMS

oracletdorn] 1gpr

Additional Monitoring Links




ORACLE

SQL Pertformance Analy
Guided Worktlow

DATABASE

& Orack Enberpras Manasger [SYS) - ! Bage ~

€ Enterpriss Manager g

Dalabase

SQL Performance Analyzer Task Result: SYS.RICH_TASK1
Task Name RICH_TASK1 SQL Tuning Set Name Replay Tria SQL_REPLAY_1193818776094
sYS STS Ow v Trisl 2 SQL_REPLAY 1193818853322
Testing 119 o SQL Sta 3 Comp Elapsed Time
Global Statistics

Projected Workfoad tlapsed Time SQL Statement Count

SOL Coum
a

1
maroved Kegn 1 Unchanpec
Change in Clapsea Time

[m] Wiy

o9
v
2
-
S
-
=
=
-

Overall Impact
Top 10 SQL Statements Based on Impact on Workload
Net

Net Impact Elspsed Time 9% of Workload
on Worlkdoad Impact on Plan
SQL ID (%) SQL_REPLAY_1193818776094 SQL_REPLAY_1193818853322 SQL (%) SQL_REPLAY_1193818776094 SQL_REPLAY_1193818853322 Changed
. D 44,320 8813 80.120 96,280 95600 N
Q0,220 Q0.013 0,020 53 (] D410 3.080 N
Q.03¢ 0.004 0.00 5000 0.130 D4 N
0.000 0.000 { 0180 0.89) N
Q.000 0Q.000 0.000 0.000 0.000 0.000 N

o & Internet




ORACLE

SQL Performance Analyzer
Optimizer Upgrade (10g vs. 11g)"000

cle Enterprise M:

< Enterprise Manager 11g

SQL Performance Analyzer Task Result: SYS.RICH_TEST_OPTIMIZER_UPGRADE

Task Name RICH_TEST_OPTIMIZER_UPGRADE SQL Tuning Set Name Replay Trial 1 initial_sql_trial
Task Owner SYS STS Owner SYS Replay Trial 2 second_sql_trial
Task Description test 11g Total SQL Statements 10 Comparison Metric Elapsed Time
SQL Statements With Errors

Global Statistics

Projected Workload Elapsed Time SQL Statement Count

Change in Elapsed Time
[ initial_sql _tri 0 ria . I Flan Un

Improvement Impact
Regression Impact

Elapsed Time (seQ

Overall Impact S

Top 10 SQL Statements Based on Impact on Workload

Elapsed Time % of Workload
SQLID Net Impact on Workload (%) initial_sql_trial second_sql_trial Net Impact on SQL (%) initial_sql_trial second_sql_trial Plan
6.575 90 87.650 10N
7.080 0.055 0.003 94.550 7.490
2.640 0.030 0.010 70 0 50 N
0.260 0.00 0.005 28.570 0.910 1.010 N
0.000 0.000 0.000 0.000 0.000 0.000 N

ay be trademarks of their respective owners.
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Real Application Testing!

Database workload capture and replay

55



ORACLE

Database workload capture and replay

AAAAAAAA

Used to caé).ture database workload on one system and replay
later on a different system. Usetul to compare two different
systems.

Could rival LoadRunner in the future (may be more precise!)

Brief Steps:

Capture workload on a database even from 10gR2

Eespore the database on a test system to the SCN when capture
egins

Perform upgrade and make changes to the test system as needed

Preprocess the captured workload if it 1s not preprocessed

Contfigure the test system for replay (I don’t do this here)

Replay workload on the restored database (I don’t have this in this
presentation, but will show some of the screens to do 1t) 56
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Pre-Change Production System

Changes
Unsupported

11g Changes Supported

*Database Upgrades, Patches Captured

*Schema, Parameters Workload

*OS Platforms, OS Upgrades
CPU, Memory

*Storage

A

*RAC nodes, Interconnect
*Etc. &

\ 4



Pre-Change (could be 10gR2)
el Production System

ge Test System

!

Post-Chan

. Processged
- Captured
Workload

Process : Process| Process

test system | 58



Database Replay
FYI Only - Download to view in detail

Testing:

Database
Replay




Capture Workload - FYI Only

Jeadie Enteipee Manages (SYS) - et

terprioe Marager [SYS) - Captur

Databs oRACLE erprbsn Mamagor g
The(
diter

Toask Task Name

1 Capture Wor| C3Pture W

2 Preprocess 2

Woodond
3 Replay Workl] The folowkod Capture Wi
(7 It is hight|

- Prerequisite
Active Capty] ===

Capluire W

Restarting the

Select Nawie | o, 0 Database
No temd pavie e e fi thababass

caphura. Capture Work

Mk syl

appication dal

Job Faramet] Captwre Workload: Review
Workload arcd

orkinadd i | e
Filer '-Lnl.r i ™ tha J e capluring L

wohpdesd| CoFTE Y b K CAFTURF-ORCL-20071031041A53

Al sasch] - tart i CAPTURE-arcl- 2007107104 152
X LG _FILE_[MR:

Emmend latwky

Mot Specified

Restart Catsbas: Mo

‘Workinsd Filters: Excluded Sessions

Filtgi Marne Sewslon Altibube
® Senvice (DEFAIALT]

e e ¢ Agart (DEFALLT)

frEran

O




Capture Workload - FYI Only

=

. 2
L HpC & Orace Enterprise Manager (SYS) - Databa... :z¢ Page ¥ (i Took =

5|

Logged in As SYS

ORACLE Enterprise Manager Mg

Confirmation
Job 'CAPTURE-ORCL-20071031041852" to capture the workload has been created successfully.

Once the capture is complete you will need to do the following prior to replaying the workload on a different system:
1. Optionally export the AWR data.

2. Restore the replay database on a test system to match the capture database at the start of the workload capture.
3. Make changes (such as perform an upgrade) to the test system as needed.

4. Copy the workload to the test system.

5. Preprocess the captured workload.

Database Replay
The Database Replay feature allows database workload to be captured on one system and replayed later on a Page Refreshed Oct 31, 2007 4:24:12 AM CDT (_Refresh )
different system. Replaying a captured workload can be useful to compare two different systems.

Overview

Task Task Name Description The following are the typical steps to perform Database Replay:

1 Capture Workload Choose this option to capture workload on this database.
1. Capture the workload on a database. (Task 1)

2 Preprocess Captured Preprocessing will prepare a captured workload for replay. This must be done once = 2. Optionally export the AWR data. (Task 1)

Workload for every captured workload. 3. Restore the replay database on a test system to match the capture
3 Replay Workload Choose this option to replay a preprocessed workload on this database. = database at the start of the workload capture.

. Make changes (such as perform an upgrade) to the test system as
needed.
) . Copy the workload to the test system.
Active Capture and Replay . Preprocess the captured workload. (Task 2)
Select Name Type Directory Object Start Time . Configure the test system for the replay.
No items found . Replay the workload on the restored database. (Task 3)

Database |

Copyright © 1996, 2007, Oracle. All rights reserved.
Oracle, JD Edwards, PeopleSoft, and Retek are registered trademarks of Oracle Corporation and/or its affiliates. Other names may be trademarks of their respective owners.
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Database workload - Preprocess
FYI Only

Manager Mg
Dauabiase

M

L& Emmarpaies Manager g

EZELERT

W2ACLE Enarprise Banag
Prepn Talabase

Prape Job Activity
Mar 27, 2007 5:54:18 PM COT
[ Confirmation

oo Thee jub was creabed sucoessiully

[acthm =] mame |

ausgard ), Peiving ) Sl0p J, Delele ) | Creste Job |05 Command j T

Select Hame Status {Executions) Scheduled [Fargets |Target Type fowner [0k Type

L Bar 27, 2000 53006 FM (UTC-05:00) Drstabase Instanos 55 S0L Script

Related Links




Database workload capture and replay

€ Frtarprian Manager 114

CiRaC & Eaarpiies Mamager Hg

ORACLE Enterprise Manager 11g

— P ton M i
CH-SSILE FeRrprien nag [

priss Manager 11g

Set Up Workload Replay: Review

i Information
Time fior resetting docke Mar 27, 2007 4-55:38 PM (UTC-05:00).
Before starting the replay, It Is recommended that you reset the system clock on the hosts of all replay database Instances to match the start time of the capture. This will
reduce the chanoe of having problems during replay. You should start the replay i diately after sdjusting the clock.

Wodkdoad CAPTURE O1 1gh 200377165510 will e replaved an database 011gh

Databese O11gb
Cagture Name CAPTURE-O11gb-20070327165510
Feplwy Name REPLAY-011gb-20070327175740
Lephy Directary  AUDIT_DIR
Replay Clonts 0

Copyrig
Oracle,

o & Yoo




ORACLE

. Replay Options...

e Synchronized Replay

— Exact Concurrency, commits & data divergence minimal

e Unsynchronized Replay
— Not the same concurrency or commits
— Data divergence can be large depending on load test performed

® Creates Report
— Data Divergence

— Error Divergence
— Performance Divergence

DATABASE

Elapsed Time Comparison

64
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Partitioning: (Briefly Only)

- Tables can be split into many pieces (10g).

- Only a subset of the data is queried
- All of the data COULD be queried
- Leads to enhanced performance of large tables

- Re-orgs & backups can be done on a partition level

- 4 quick examples follow (many many rules for each)
- WHAT’S NEW IN ORACLE 11G




ORACLE ORACLE

@ Range Partitioning \2)

CREATE TABLE DEPT

(DEPTNO NUMBER(2),

DEPT NAME VARCHAR2(30))

PARTITION BY RANGE(DEPTNO)

(PARTITION D1 VALUES LESS THAN (10) TABLESPACE DEPT1,

DATABASE DATABASE

PARTITION D2 VALUES LESS THAN (20) TABLESPACE DEPT?,
PARTITION D3 VALUES LESS THAN (MAXVALUE) TABLESPACE
DEPT3):

INSERT INTO DEPT VALUES (1, ‘DEPT 1°);
INSERT INTO DEPT VALUES (7, ‘DEPT 7°);
INSERT INTO DEPT VALUES (10, ‘DEPT 10));
INSERT INTO DEPT VALUES (15, ‘DEPT 15’);
INSERT INTO DEPT VALUES (22, ‘DEPT 22’);

66



ORACLE ORACLE

Range Partitioning (81)
(Multi-Column) [

create table cust_sales

acct_ no number(5),

cust_name char(30),

sale_day integer not null,

sale_mth integer not null,

sale yr integer not null)

partition by range (sale yr, sale mth, sale day)
(partition cust_sales q1 values less than (1998, 04, 01) tablespace users1,
partition cust_sales q2 values less than (1998, 07, 01) tablespace users2,
partition cust_sales q3 values less than (1998, 10, 01) tablespace users3,
partition cust_sales g4 values less than (1999, 01, 01) tablespace users4,

partition cust_sales gx values less than (maxvalue, maxvalue, maxvalue)
tablespace users4); 57



Hash Partitioning (8i)
(Multi-Column)

create table cust sales hash (

acct no number(3),

cust name char(30),

sale day integer not null,

sale mth integer not null,

sale yrinteger not null)

partition by bash (acct_no)

partitions 4

store in (users1, users2, users3, users4);

ORACLE’

AAAAAAAA

ORACLE’

AAAAAAAA
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Composite Partitioning v (8f L

| UDN

CREATE TABLE testb (data item INTEGER, length of item INTEGER,

storage type VARCHAR (30), owning dept NUMBER,
Storage_date DATE) PARTITION BY RANGE (Storage_date) SUBPARTITION B
HASH(data_item) SUBPARTITIONS 4
STORE IN (data tbsl, data tbs2z,

data tbs3, data tbs4) (PARTITION gl 1999 VALUES LESS
THAN (TO DATE('0Ol-apr-1999', 'dd-mon-yyyy')), PARTITION g2 1999

VALUES LESS THAN (TO DATE ('01-3jul-1999', 'dd-mon-yyyy')),
PARTITION q3_l999
VALUES LESS THAN (TO DATE ('0l-oct-1999', 'dd-mon-yyyy'))
(SUBPARTITION g3 1999 sl TABLESPACE data tbsl,
SUBPARTITION q3_1999_52 TABLESPACE data_tsz),
PARTITION q4_1999
VALUES LESS THAN (TO DATE ('01-jan-2000', 'dd-mon-yyyy'))
SUBPARTITIONS 8
STORE IN (g4 tbsl, g4 tbs2, g4 tbs3, g4 tbs4,
g4 tbsb, g4 tbs6, g4 tbs7, g4 tbs8), PARTITION gl 2000
VALUES LESS THAN (TO DATE ('0l-apr-2000', 'dd-mon-yyyy'))); - 69
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List Partitioning
(Allowed since 91) [,

create table dept part

(deptno  number(2),

dname  varchar2(14),

loc  wvarchar2(13))

partition by list (Aname)

(partition d1_east values ('BOSTON', 'NEW YORK),

partition d2_west values ('SAN FRANCISCO', 'LOS ANGELES'),
partition d3_south values 'ATLANTA', 'DALLAS’),

partition d4_north values "CHICAGO', 'DETROIT"));

Table created.
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ORACLE

Interval Partitioning - 11¢g

 This is a helptul addition to range partitioning where
Oracle automatically creates a partition when the
inserted value exceeds all other partition ranges. 11g
aslo has Ref & Virtual Column Partitioning (not
covered here).

AAAAAAAA

There are the following restrictions:
® You can only specity one partitioning key column,

and it must be of NUMBER or DATE type.

* Interval partitioning is NOT supported for index-
organized tables.

® You can NOT create a domain index on an interval-
partitioned table. n




ORACLE

Interval Partitioning - 11¢g

CREATE TABLE DEPT new

(DEPTNO NUMBER(2),

DEPT NAME VARCHAR2(30))

PARTITION BY RANGE(DEPTNO)
(PARTITION D1 VALUES LESS THAN (10),
PARTITION D2 VALUES LESS THAN (20),
PARTITION D3 VALUES LESS THAN (30));

DATABASE

Table created.

SQL > insert into dept _new values(40, 'test2');
insert into dept_new values(40, 'test2')

ERROR at line 1:
ORA-14400: inserted partition key does not map to any partition

72



ORACLE

Interval Partitioning - 11¢g

select segment name, partition name
from dba segments

where segment _name = 'DEPT NEWS;

AAAAAAAA

SEGMENT NAME

PARTITION NAME
DEPT NEW D1
DEPT NEW D2 B}

T™TA\NT"'"]DYYT' NTY'\WVW7 TN\



ORACLE

Interval Partitioning - 11¢g

N A
CREATE TABLE DEPT NEW?2

(DEPTNO  NUMBER(2),

DEPT NAME VARCHAR2(30))

PARTITION BY RANGE(DEPTNO)
INTERVAL(10)

(PARTITION D1 VALUES LESS THAN (10),
PARTITION D2 VALUES LESS THAN (20),
PARTITION D3 VALUES LESS THAN (30))

AAAAAAAA

Table created.

SQL > insert into dept_new?2 values(40, 'test2');
1 row created. -



ORACLE

Interval Partitioning - 11¢g

| UDY

insert into dept_new?2 values(40,null);
insert into dept_new?2 values(50,null);
insert into dept_new?2 values(99,null);

DATABASE

select segment name, partition_name

from dba segments
where segment name = 'DEPT NEW?2'

SEGMENT NAME PARTITION NAME

DEPT NEW?2 D1
DEPT NEW2 D2
DEPT NEW?2 D3
DEPT NEW?2 SYS P41
DEPT NEW2 SYS P42

DEPT NEW2 SYS P43 -
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Partition Compression

ﬁ
® You can now COMPRESS individual partitions
e Compression as high as 3.5 to 1 is possible

e Compressed Tables now support
— DML Statements
- Add and Drop Column
— Partition level COMPRESS or NOCOMPRESS

ALTER TABLE... COMPRESS (old compress)

ALTER TABLE... NOCOMPRESS

Table compression now supported for OLTP

New Advanced Compression Option (chargeable):

- CREATE TABLE t7 COMPRESS FOR ALL
OPERATIONS 76

AAAAAAAA




ORACLE

Partition Compression

AAAAAAAA

CREATE TABLE DEPT new3
(DEPTNO NUMBER(2),
DEPT NAME  VARCHAR2(30))
COMPRESS
PARTITION BY RANGE(DEPTNO)
interval(10)

(PARTITION D1 VALUES LESS THAN (10),

PARTITION D2 VALUES LESS THAN (20)
NOCOMPRESS,

PARTITION D3 VALUES LESS THAN (30))

Table created. .-



Large-Scale Data Warehouses*
Feature Usage

Parttioning

Parallel Ecec

Compression

0% a0% 0% 0%

* Oracle Survey
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Nice DBA Feature

Oracle Secure Files
FYI Only



Oracle SecureFiles
High-Performance Large Objects

° Hig!-performance transactional access to large object data
- RFID, DICOM medical, CAD, images, 3D spacial
-~ low-latency, high throughput, concurrent access
— space-optimized storage

® Protect your valuable data ... Keep large objects in the
database!

— transactions

— transparent encryption

— compression and de-duplication

— database-quality security, reliability, and scalability
® Better security, single view and management of data
o Syiner<et of T OR 1nterfaces — easv mioration
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Oracle Secure Files

/ Linux Files

Mb/Sec

-

0.01 0.1 1 10 100

File Size (Mb)

Adding Files using New Disk Space — 2x fast than LOBs
Adding Files using Deleted Space — 22x faster than LOBs

Better Performance than LOBs...

l Read Performance @Write Performance

Mb/Sec

Afux?les

—

0.01 0.1 1 10 100

File Size (Mb)

PL/SQL Reads — 6x Faster than LOBs

Your mileage will vary....
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Nice Developer Tools/Improvements

Result Cache
Invisible Indexes
PL/SQL Expressions



ORACLE

#. The Result Cache

e Function Results of queries and query fragments can
be cached in memory for future executions.

— Choose calculations that frequently run

— Choose data that does NOT frequently change
e RESULT CACHE & RELIES ON clauses

e Takes its memory from the Shared Pool
_ Set with RESULT CACHE SIZE
- RESULT CACHE MODE=force (manual) - no auto

e DBMS RESULT CACHE.FLUSH to clear

* Is NOT passed between RAC/Grid nodes
e Check the docs for other Restrictions & Rules!!

AAAAAAAA
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ORACLE’

Result Cache Performance
@ Example Query (IM Row Test)

select *

AAAAAAAA

from (select *
from (select t.country name, t.city name,

sum(t.salary) a_sum, max(t.salary)
a_max
from emps t
group by t.country name, t.city name)
order by a_max desc)

where rownum < 2: .



RCSUlt CaChe ORACLE'
. Example Performance

V
Step 1 - In Session 1
Executed query with the RESULT CACHE hint

and 1t returned an elapsed time ot 3.18 seconds
(cache 1t).

AAAAAAAA

Step 2 - In Session 2

Executed query without the RESULT CACHE
hint, but with RESULT CACHE MODE=force

and it returned an elapsed time of 0.86 seconds e




ORACLE

. The Result Cache - Autotrace

select count(*

DATABASE

) trom emp; (note the result cache)

Plan hash wvalue: 2937609675

| Id | Operation | Name | Rows | Cost (%CPU) | Time |
| 0 | SELECT STATEMENT | | 1 | 1 (0) | 00:00:01 |
| 1 | RESULT CACHE| 4ntcg5g3m4ayb26wgthuipbnl’ | | | |
| 2 | SORT AGGREGATE | | 1 ] | I
| 3 | INDEX FULL SCAN| PK EMP | 14 | 1 (0)| 00:00:01 |



ORACLE

AN The Invisible Index

e Set an index to VISIBLE or INVISIBLE
- ALTER INDEX i1dx INVISIBLE;

- ALTER INDEX idx VISIBLE;
- CREATE INDEX... INVISIBLE;

e Great to turn off indexes tor a while when you think
they’re not being used, but BEFORE you drop them.

e Can use NO INDEX (to override visibility).
® The index IS MAINTAINED during DML

* Great for testing!

AAAAAAAA
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ORACLE

Allow Sequences in
PL/SQL Expressions oo

e In Previous Versions needed to retrieve the

value of a sequence (CURRVAL /

NEXTVAL) by invoking a cursor (explicit or
implicit).

In 11g:

e No cursor i1s needed so the code 1s more
etticient.

® For big jobs - Saves MANY cursors

88
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Allow Sequences in
PL/SQL Expressions ...

OLD Way
DECLARE

V NEW VAL NUMBER;
BEGIN

SELECT MY SEQ.NEXTVALINTO V NEW VAL
FROM DUAL; B B

END;

NEW Way
DECLARE
V_ NEW VAL NUMBER;
BEGIN
V NEW VAL := MY SEQ.NEXTVAL;
END; 89




Create & Rebuild Index Online




ORACLE

. Create & Rebuild Index Online

® You can create/rebuild indexes even when doing DML on the
base table, but i1t’s better to do during low DML activity.

® Prior to Oracle 11g, this required an exclusive lock at the
beginning and end of the rebuild. This lock could cause DML
delays and performance spike. This lock is no longer required for
this operation.

e Rebuild is faster than a DRODP and CREATE

® Basic Syntax:

CREATE INDEX index name ON table (col1,...) ONLINE;

Index created.

ALTER INDEX index name REBUILD ONLINE;
Index altered. 91

AAAAAAAA




ORACLE

Rebuild Index or Coalesce (FYI)

@ Coalesce Example from Oracle Doc. . .....

v

B-tree Index

Before ALTER INDEX vmoore COALESCE; After ALTER INDEX vmoore COALESCE;




ORACLE

4. Rebuild Index or Coalesce

AAAAAAAA

Rebuild: Coalesce

® Quickly move index @ Can’t move to
to another tablespace another tablespace

® Requires more disk ® Requires much less
space space than rebuild

® Creates new index e Coalesces leat blocks
tree and shrinks that are in the same
heights branch

® Change ® Quickly frees index

storage/tblspc w/o leat blocks for use s



Optimizer Statistics
&
Other Optimizer Advances

Special Thanks: Maria Colgan, Penny Avril & Debbie
Migliore



Improved SPEED and Quality oracLe

AAAAAAAA

® Manually gather stats: Impossible to find sample

size that works for ALL tables - need
COMPUTE

* Especially hard to tind a good sample size when
the data distribution is very skewed.

e NEW Auto-sampling: “Discovers” the best
sample size tor every table in your system for
you.

— Get the Quality of a COMPUTE with SPEED of a
SAMPLE

— Oracle’ goal is to OBSOLETE the need and use of*®



Incremental Statistics Maintenance - 2325
) Stats by Partition vs. table

® In 10g, if you gather stats on one partition after a bulk
load it causes a tull scan of all partitions to gather
global table statistics with is extremely time
consuming

AAAAAAAA

* In 10g, you have to manual copy statistics to new
partition

® In 11g Gather stats for TOUCHED PARTITIONS
only!
o Table stats are refreshed WITHOU'T scanning

the un-touched partitions. N



ORACLE

Manage New Statistics
Gather Stats but make PENDING

ﬁ
e Currently DBAs are scared to gather stats on a table
that is changing for tear of unpredictable execution

plans.
® You have to ‘FREEZE’ critical plans or stats.

e In 11g, gather stats and save as PENDING.

® Verity the new stats won’t adversely affect things by
checking them with a single user using an alter
session or try them out on a different system.

e When everything looks good - then, PUBLISH

them for all to use!

AAAAAAAA
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Gather Stats but make them
PENDING

| U

select dbms_stats.get prefs('PUBLISH', 'SH', 'CUST") publish from
dual;

PUBLISH

exec dbms_stats.set_table prets('SH', 'CUST', 'PUBLISH', 'false");
PL/SQL procedure successtully completed.

select dbms_stats.get prefs('PUBLISH', 'SH', 'CUST") publish from
dual;

PUBLISH %



Gather Stats but make them
PENDING

select table name, last analyzed analyze time, num rows, blocks, avg row len
from user tables

where table name = 'CUST’;

TABLE NAME ANALYZE T NUM ROWS BLOCKS AVG ROW LEN

execute dbms_stats.gather table stats('SH', 'CUST");

PL/SQL procedure successfully completed.

select table name, last analyzed analyze time, num_rows, blocks, avg row len
from user tables

where table name = 'CUST";

TABLE NAME ANALYZE T  NUM ROWS BLOCKS AVG ROW LEN
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Manage New Statistics
PUBLISH Stats after Testing Complete

| UDY

alter session set optimizer use pending statistics = true;
(Then run your query — If ready/better — publish the new stats)

exec dbms_stats.publish pending stats('SH', 'CUST');
PL/SQL procedure successtully completed.

select table name, last analyzed analyze time, num rows, blocks,
avg row len

from user tables

where table name = 'CUST";

TABLE NAME ANALYZE T  NUM ROWS BLOCKS AVG ROW LEN

CUST 13-0CT-07 55500 1485 180

100
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ORACLE

Extended Optimizer Statistics:
New Multi-Column Statistics

e Corporate data often has correlations between ditferent
columns of a table. For example:

— A job title is correlated to the salary.

— The season affects the sold amounts of items such as swim suits
sell more in the summer and snow shoes sell more in the
winter.

— The make of a car and color are often used together but are not
really correlated well so the tilter doesn’t reduce the result set.

e Optimizer has to estimate the correct cardinality

— Will the additional column condition reduce the result set or
not? Should it be used.

* Oracle calculates correlated statistics so the optimizer
will make great decisions. Single column statistics and



SELECT make, price, color
FROM cars_dot_com

WHERE make = ‘CORVETTE’ ;
CORVETTE | 40,000
CORVETTE | 60,000 BLACK ‘

» Three records selected.
* Single column statistics are
accurate CORVETTE SILVER

CADILLAC RED
JEEP BLACK

JEEP 5,000 [ SLIVER

CORVETTE | 50,000 SILVER




Example, cont.

SELECT make, price, color
FROM cars_dot com
WHERE make = ‘CORVETTE’

CORVETTE | 40,000 ‘

JEEP 45,000 | SLIVER

 One record selected.
* No correlated columns

« Additional predicate
reduces result set
 Single column statistics
are STILL sufficient
JEEP 9S00 [SUVER




Example, cont.

SELECT make, price, color
FROM cars_dot com
WHERE make = ‘CORVETTE’

-

50,000 BLACK
50,000 SLIVER

CORVETTE | 50,000

« Three records selected.

Correlated columns

Additional predicate has no
effect

Single column statistics
are NOT sufficient

Must use ‘= and not < or >

CORVETTE |50,000 |BLACK

CORVETTE | 50,000 | SILVER
CADILLAC 90,000 | RED
JEEP 35,000 | BLACK

JEEP 5,000 |SLIVER



Manage New Statistics - FYI Only
EXTENDED Statistic Group

® Provides a way to collect stats on a group ot
columns

e Full integration into existing statistics framework
— Automatically maintained with column statistics
— Instantaneous and transparent benefit for any
application
® Accurate cardinalities for inter-related columns

— Multiple predicates on the same table are estimated

correctly
105



Manage New Statistics - FYI Only
After normal Statistics Creation

| UD

select column_name, num_distinct, histogram
from user tab col statistics where table name =

'CUSTOMERSS;

COLUMN NAME NUM DISTINCT HISTOGRAM

CUST VALID 2 NONE

COUNTRY ID 19 FREQUENCY

CUST STATE PROVINCE 145 NONE

CUST CITY ID 620 HEIGHT BALANCED
CUST CITY 620 NONE

CUST LAST NAME 908 NONE

CUST FIRST NAME 1300 NONE

CUST ID 55500 NONE

23 rows selected. 106



Manage New Statistics - FYI Only
Create EXTENDED Statistic Group

* Now lets create the extended statistics group & re-gather statistics
on the CUSTOMER table (query user tab col statistics to see new
column):

select dbms_stats.create extended stats('SH',/CUSTOMERS',

'(country id, cust_state province)') from dual

DBMS STATS.CREATE EXTENDED STATS('SH',/CUSTOMERS','(CO

SYS STUJGVLRVH5USVDUSXNV4 IR#4

exec dbms_stats.gather table stats('SH','CUSTOMERS', method opt

= > 'for all columns size skewonly"); 107

PT /SOT nrocediire cticceecfiillyy campleted



Manage New Statistics - FYI Only
Now there are Extended Statistics

| U

select column name, num_distinct, histogram
from user tab col statistics where table name = 'CUSTOMERS';

COLUMN NAME NUM DISTINCT HISTOGRAM
SYS STUJGVLRVH5USVDUSXNV4 IR#4 145 FREQUENCY
CUST VALID 2 FREQUENCY
COUNTRY 1ID 19 FREQUENCY
CUST STATE PROVINCE 145 FREQUENCY
CUST CITY ID 620 HEIGHT BALANCED
CUST CITY 620 HEIGHT BALANCED
CUST LAST NAME 908 HEIGHT BALANCED
CUST FIRST NAME 1300 HEIGHT BALANCED
CUST ID 55500 HEIGHT BALANCED

24 rows selected. 108



Manage New Statistics - FYI Only
DROP Extended Statistics

exec dbms_stats.drop_extended_stats('SH', 'CUSTOMERS', '(country _1d,

cust_state_province)');

PL/SQL procedure successfully completed.

select column name, num_distinct, histogram
from user tab col statistics where table name = 'CUSTOMERSS;

COLUMN NAME NUM DISTINCT HISTOGRAM

CUST VALID 2 NONE

COUNTRY ID 19 FREQUENCY

CUST STATE PROVINCE 145 NONE

CUST CITY ID 620 HEIGHT BALANCED
CUST CITY 620 NONE

CUST LAST NAME 908 NONE

CUST FIRST NAME 1300 NONE

CUST ID 55500 NONE

109

23 rows selected.



Enterprise Manager for the Grid

110



=H richl1 - Oracle Storage Manager
Eile M“iew Tablespace Datafile HBollback Log Help

| &[] +[6d] x| om[n]

1 rich
-] Tablezpaces

5B ROLLBACK,_DATA

- Datafiles
o CAOR&WINIE\DATARASENRESTORCL.C

A Rollback Segments

w2y SYSTEM

- B TEMPORARY_DATA,

- Ef USER_DATA

1 Datafiles
& CAOR&WINIS\DATARBASENREST1ORCL.ORA
= CAOR&WIMNIE\DATARASENSYST1ORCL. ORA
o e hDHﬂWINEEhD.&T.ﬂ.Eﬁ.SERTMFﬂ ORCL.ORA
o ety i
Ruollback Segments
&, RE_TEMP
& REB1
& RE10
& RE11
& RB12
& REB13

General l Lata Extend l

M ame: |Z"'.|:| RawIM3EADATABASEMISRIORCL.ORA

T ablespace: | J

" Offline

" Mew File Size: | rJ

{* |Jse Existing File

Statiz * Online

| Show SEL | Help




Performance Manager : Back in Time!

[ OVERVIEW - richl
“Window Refrezsh  Help

[HAL 9000 | |
B

o[ za] 2 = 30 4
BUFFER CACHE HIT% LIBRARY CACHE HIT% .. DATA DICT CACHE HIT% MEMORY SORT HIT% ROLLBACH MOWWAIT HITS
4.14% 12 419% 1.89%
a5 86% 93.91% 87 .509% 95.11% 100%
] Hit % W M=z | [T Hit % B M=z | [0 Hit % W M=z | [T Hit % W ti== % | [T Hit % B tiss %
USERS LOGGED Ol ACTIVE USERS USERS RUMMNG USERS WWAITING FOR LOCHS WEMORY ALLOCATED .

FILE i RATE ...
44.00 390 -
22.00 2935 -
0.00 0

S ETEM [F0 RATE

THROUGHPUT ...

3.83 -

0.00

] Physical Readsfs

B Fhiysical Wirites s

[] Buffer Getais

B Block Changesis

] User Callzfs B Transactionsss

For Help, press F1




&1 Oracle Enterprise Manager (SYSMAN) - Oracle Enterprise Manager Console Home page - Microsoft Internet Explorer E] . ORACLE

File Edit Yiew Favorites Tools  Help o ! ‘
\I@ Oracle Enterprise Manager (SYSMAN) - All Targets - Microsoft Internet Explorer E] o
File gt - =
i — |@ Oracle Enterprise Manager (SYSMAN) - All Targets - Microsoft Internet Explorer E]
Addr s
— O File Edit  View Favorites  Tools  Help hd DATABASE
pye |@ Oracle Enterprise Manager (SYSMAHN) - Databases - Microsoft Internet Explorer E]
=" rE o
s O File Edit ‘iew Favorites Tools Help l‘.:'
Ol add § : . .
= resls O El@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer E]
! i-’ File [Fd—u = i Teonl Lol Iy
O Addres: &1 Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer E]
1 Al O o E File Edit \iew  Favorites  Toole  Heln o
O i " ) |@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer E]
= Addres:
i = E
Ses (@] m Of o Eile |@ Oracle Enterprise Manager (SYSMAN) - Cluster Database: ioug - Microsoft Internet Explorer E]
O J 7 Addres: @ B File Edit View Favorites Tools  Help ;‘.:"
d o Dats . O : : :
Sel (: All ¥ addres: O Back = g ﬂ ﬂ p p ) Search 5 Favorites  {6<) A= i :'?.
Clust : : : :
C [®] Sear % Address Bj http:ffatimdia,us, oracle. com: 7777 emconsoleraciracsitemap?type=rac_dat abasetarget=iougpageMum=5 e a Go Links *
g o R [ cluster 100G = Logged in As SYSTEM [a
& 9
! ) E E E% Cluster Database: ioug
q (@) Sele R Latest Data Collected From Target Apr 23, 2006 11:19:22 AM EDT (_Refresh |
L o ® £ Home — Pefformance  Administration  Maintenance | Topelogy
¢ (@) O q Cluster Database topology presents the host wiew of a cluster database. Database instances, ASM instances, listeners, and interfaces information is available. ¥ou can
g ol @i optionally view configuration information. These views can also be used to launch various administration and configuration functions,
ot (/) o
q ) ) )
J O R Shaw Only Hosts With Instances [ Show Configuration Details ‘igw Datal Manually i%
1 o ¢ Uil view | ™ =
{ El VETVIE "
p I - 5 i L - = g -
O | | . s . p . .
| I ('\ [Tt} : Lo i A Lo e TR e
i Copryrl 0 B ioug) | =T T =T =T =10 7 W_H % i ] 2 % ] % P '.- i
el oraci B 5 5 F iy | vecen s | s s [ S - v Uy S
(] — Ar}j;; p_ug_ ----------- o : Mame: ioug_ioug1
S0ou Pl ioug ;
d @Tie : J Type: Database Instance
- o oy ' Host: atlmdil.us.oracle.com
= = : s, .
9 R ; d loug - Critical Alerts: 1
& { Cil I § SCFENs oction Details | Warning Alerts: 1
&g | Accel | Nothing Selected Status: Up
All 1 ASM: +ASM1_atimdi1 us.oracle.com
J| Exec
&] hdetri
% J Eepo
o Targe
€l of
9
A
& o Copyrl
e r——
Ahou mman
& Status Up
Up Instances B ({18)
€l Cluster |0OUG
Aletts & ha

Ej  Internet




ORACLE

Enterprise Manager 11g
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Security Enhancements



ORACLE

Security Enhancements

* 11gis more restrictive

— Password lock time (1), password grace time (7) and password
life time (180) all more restrictive; Failed login attempts stays
the same (10).

— Passwords will be case sensitive now! (on by default)

— Enhanced hashing algorithm for passwords / DES still
available.

— Strong passwords (set via password complexity verification in
EM or SQL):
® Minimum 8 characters
® At least one letter and one digit

DATABASE

e Not servername or servername(1-100)
® Not a common password (1.e. welcomel)

. . . 116
® Must differ from previous password by 3 characters minimum



ORACLE

Security Enhancements
AUDIT TRAIL=DB (default) "

e Audit Trail is ON by detault (was oft in 10g),
e AUDIT TRAIL=DB is now the default.
e Things that will be audited by default include:

CREATE USER, CREATE SESSION, CREATE ANY TABLLE,
CREATE ANY PROCEDURE, CREATE ANY JOB, CREATE
EXTERNAL JOB, CREATE ANY LIBRARY, CREATE PUBLIC DB
LINK

ALTER USER, ALTER ANY TABLE, ALTER ANY PROCEDURE,
ALTER PROFILE, ALTER DATABASE, ALTER SYSTEM, AUDIT
SYSTEM

DROP USER, DROP ANY TABLE, DROP ANY PROCEDURE, DROP
PROFILE

GRANT ANY PRIVILEGE, GRANT ANY OBJECT PRIVILEGE
EXEMPT ACCESS POLICY
AUDIT SYSTEM 7

® pncf n‘F A11f‘];1'1.1’10' ;mhrr\‘rpr] 1+ N\ I'\.o 1 790/. ~Act AN Tppp ]'\pnn]ﬁmqr]z



Oracle Database Security Jeassely
Built over MANY years...

DATABASE

Oracle Audit Vault

Oracle Database Vault
DB Security Evaluation #19
Transparent Data Encryption
EM Configuration Scanning
Fine Grained Auditing (9i)
Secure application roles
Client Identifier / Identity propagation
Oracle Label Security (2000)
Proxy authentication
Enterprise User Security
Global roles
Virtual Private Database (8i)

Database Encryption API
Strong authentication (PKI, Kerberos, RADIUS)
Native Network Encryption (Oracle7) 2007
Database Auditing
1977Government customer



The Future: 8 Exabytes
Look what fits in one 10g Database!

| UDY

2K - A typewritten page
5M - The complete works of Shakespeare

10M - One minute of high fidelity sound

2T - Information generated on YouTube in one day
10T - 530,000,000 miles of bookshelves at the Library of Congress
20P - All hard-disk drives in 1995 (or your database in 2010)

700P -Data of 700,000 companies with Revenues less than $200M
1E - Combined Fortune 1000 company databases (average 1P each)
1E -Next 9000 world company databases (average 100T each)

8E - Capacity of ONE Oracle10g Database (CURRENT)

12E to 16E - Info generated before 1999 (memory resident in 64-bit)
16E - Addressable memory with 64-bit (CURRENT)

161E - New information in 2006 (mostly images not stored in DB)
1Z - 1000E (Zettabyte - Grains of sand on beaches -125 Oracle DBs)
100TY - 100T-Yottabytes - Addressable memory 128-bit (FUTURE)’




8 Exabytes:
Look what fits in one 10g Database!

e All databases of the largest 1,000,000 companies

in the world (3E).

or
e All Information generated in the world in 1999 (2E)

or
e All Information generated in the world in 2003 (5E)

or
e All Email generated in the world in 2006 (6E)

or
e 1 Mount Everest filled with Documents

(approx.)
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Compelling Technology Statistics!

407
357

307
257

201 Years to Reach 50M
' Users

157
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Friedman’s 6 Dimensions
of Understanding Globalization*

Politics (Merging)

Culture (Still disparate)
Technology (Merging/Merged)
Finance (Merging/Merged)
National security (Disparate)
Ecology (Merging)

* Sited from Mark Hasson, PSU, Global Pricing and

International Marketing.
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V$ Views over the years

| UDY

Version V$ Views X$ Tables

6 23 > (35)

/ /2 126

8.0 132 200

8.1 185 271

9.0 227 352

9.2 259 394
10.1.0.2 340 (+31%) 543 (+38%)
10.2.0.1 396 613

11.1.0.6 484 (+22%) 798 (+30%)
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Summary

Start Me Up - Using Memory Target =

The Result Cache

Invisible Indexes & Online Index Rebuilds |'
Other Nice Developer Tools

ADDM Enhancements

SQL Plan Management & SQL Plan Basehnc

SQL Query Repair Advisor :

SQL Performance Analyzer |

Real Application Testing (Capture & Replay

Interval Partitioning & Partition Compressio

DBA Tools and DBMS STATS Enhancemem || -
Grid Control & EM —
Security Enhancements & the Future Sizes
Summary

(1

I

I

|




For More Information

| UD

ORACLE DATABASE 10g

® www.tusc.com Performance Tuning
: e 1205 €7 TeCh
* Oracledi Performance === (77 -
Tuning Tips & 2 w_

Techniques; Richard |J.

ORACLEY:

Niemiec; Oracle Press — porfarmanc Tuning
Wdy 2003 ) Tpsd YECbmques
® Orac le 1 Og Tunin v mﬁmm ,,,,,,,, E

“If you are gomg through hell, keep going” - Churchill
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EZER

® www.tusc.com

Oracle 97 Performance Tuning Tips & Techniques

® Oracle9i Performance s e LT

Tuning Tips &
Techniques; Richard |J.

Niemiec; Oracle Press

Oracle 9/ £ gEIBE

o (38) Ri({hz?rd J.Niemiec 3
(May 2003) == @ =
® Oracle 1 Og Tuning (June -

/7%’ /g R pla| LR ZEEKR ERIA o

- Henry David Thoreau 20



o v
Life is not measured by the

number of breaths we take, but
by the moments that take our




. COPyright Information

¢ Neither TUSC, Rolta, Oracle nor the author

guarantee this document to be error-free. Please
provide comments/questions to rich@tusc.com.

e TUSC ©2009. This document cannot be reproduced
without expressed written consent from an otficer ot
TUSC, but the audience of this presentation may
reproduce or copy this for conference & website use.

Contact Information

Rich Niemiec: rich@tusc.com
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Save the Date!

COLLABORATE

Technology and Applications Forum for the Oracle Community

May 3-7, 2009

Orange County Convention Center
West; Orlando, Florida
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W  www.tusc.com

ORACLE
PartnerNetwork

* PARTNER OF THE YEAR 2002

Internet Platform

“Success usually comes to those that are too busy
to be looking for it.”

- Henry David Thoreau
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http://www.tusc.com/
http://www.oracle.com/

TUSC Services

W% Oracle Technical Solutions —
— Full-Life Cycle Development Projects

AAAAAAAA

— Enterprise Architecture
— Database Services

® Oracle Application Solutions

ORACLE

AAAAAAAA

— Oracle Applications & EMP Implementations/Upgrades

— Oracle Applications & Hyperion Tuning

® Managed Services

- 24x7x365 Remote Monitoring & Management
— Functional & Technical Support

® Training & Mentoring
® Oracle Authorized Reseller
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TUSC Corporate Profile

e Oracle Experts” since 1988
— Oracle Partner of the Year, 2002, 2004, 2007 & 2008
— Editors Choice — Consultant of the Year 2002 & 2004
— Authorship, User Groups and Various Awards
— One of the first 6 Oracle Masters in the World
— Certified Advantage Partner

_ CERTIFIED ADVANTAGE
PARTNER
-

——




Rich’s Overview
(rich@tusc.com)

President of TUSC - A Rolta Company:
— Inc. 500 Company (Fastest Growing 500 Private Companies)
— 7 Oftices in the United States (U.S.); Based in Chicago
— Oracle Advantage Partner in Tech & Applications

Author (3 Oracle Best Sellers):

— Oracle Performing Tips & Techniques (Covers Oracle7 & 81)
— Oracle9i Performance Tips & Techniques
— Oracle Database 10g Performance Tips & Techniques

Former President of the International Oracle Users Group
Current President of the Midwest Oracle Users Group
Chicago Entrepreneur Hall of Fame - 1998

Entrepreneur of the Year & National Hall of Fame - 2001
IOUG Top Speaker in 1991, 1994, 1997, 2001, 2006, 2007
MOUG Top Speaker Twelve Times

National Trio Achiever award - 2006

Oracle Certitied Master & Oracle Ace Director

Purdue Outstanding Electrical & Computer and Engineer -
YAAT
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