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. More than 30 Years... hroug

Columnar Compression
Oracle 11g SUN Exadata Storage
Real Application Testing

IAdvanced Compression
Automatic Storage Management
Oracle 8 Transparent Data Encryption
Self Managing Database

XML Database
Oracle 7 Oracle Data Guard

Oracle 8i

Real Application Clusters
Flashback Query
Oracle 6 Virtual Private Database
Built in Java VM Oracle 109
Partitioning Support
Oracle 5 Built in Messaging
Object Relational Support )
Multimedia Support Oracle 9i
OI’aC|e 2 Data Warehousing Optimizations

Parallel Operations
Distributed SQL & Transaction Support
Cluster and MPP Support
Multi-version Read Consistency
Client/Server Support
Platform Portability
Commercial SQL Implementation

ORACLE

Gartner: Oracle is the #1 relational database =2 49%



. Motivation: Oracle Database 11g Release 2

* More Business — More Data - Development
* Best “Quality of Service” - High Availability
e More Speed, decide fast - DWH & Performance

e Less Complex Systems - Manageability

Save Resources = Lower IT Costs!
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. Online Application Upgrade P

also known as "Editions"

e Change PL/SQL-Code online
* No downtime
* Versions management inside 11gR2
« Editions can work in parallel
* Old edition can be ,retired”

« Target Audience: Developer (Coding necessary)

Version X -

| I \
=Y

Reduce upgrade costs by a factor of 4x

ORACLE



. Online Application Upgrade g

Versioning an application

« PL/SQL-Procedur works with Editioning View
» Base table can be expanded (new columns)

Version 1
LOG TAB
-
l l View
T DOIT
Id | call day |time [ flag Prozedur

LOG_TAB_BASE

ORACLE



. Online Application Upgrade g

Importing Version 2

LOG TAB Version 2
-

View
T DOIT

Prbcegure

LOG_TAB Version 1
f 7 o
View
Id call day |time flag T DOIT
7‘\ 2
~Z] R Procegure
S| o

LOG_TAB_BASE

ORACLE
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. SQL-News ... hroug
LISTAGG Function: aggregates VARCHAR?2

* New aggregate function for CHAR Strings
« Example (Tabelle EMP)

select
deptno,
listagg(ename, ":") within group (order by ename) ename_ list
from emp
group by deptno

DEPTNO ENAME_LIST
10 CLARK:KING:MILLER
20 ADAMS:FORD:JONES:SCOTT:SMITH
30 ALLEN:BLAKE:JAMES:MARTIN:TURNER:-WARD

ORACLE



. Oracle Content API QQJE‘

When atable looks like a file system

 File system View at a table with LOB values
* Files and folders hierarchy
« Can be mounted as a file system under LINUX (mod_fuse)

JDBC access

PL/SQL access

Table incl. PL/SQL file / folder |
BLOB columns Implementation of hierarchy I"I‘
Content API-Interface Le® (mod_fuse)

| . .
el Acces via Linux Mount

DBMS_DBFS_CONTENT
DBMS_DBFS_CONTENT_SPI

ORACLE




. Deferred Segment Creation =)

Allocate storage when needed ...

* During table creation, segments are not created for
table, lob, index segments

e Oracle Apps and SAP create thousands of tables
¢ Only a small subset is used by any customer

create table testtab (
coll number,

)
segment creation deferred
/

SQL> select blocks, bytes from user_segments
2 where segment_name = "TESTTAB";

No rows selected.

ORACLE



. Deferred Segment Creation =)

segment creation on demand...

« On first row insertion, all segments are created

SQL> select blocks, bytes from user_segments
2 where segment _name = "TESTTAB";

Es wurden keine Zeilen ausgewahlt.
SQL> insert into testtab values (1);
Eine Zeile wurde erstellt.

SQL> select blocks, bytes from user_segments
2 where segment_name = "TESTTAB";

BLOCKS BYTES

8 65536

ORACLE



. Motivation: Oracle Database 11g Release 2

* Best “Quality of Service” - High Availability

Save Resources = Lower IT Costs!



. Evolution Grid Froug
*RAC One )
-OMotion -Server Pools
~ -ACFS ‘ONS
) ora SCAN > -FIeX|b|I.|'fy
-Data Guard Rersa{gret GPNP -Scalability
*Options > JASM > HA
*VPD «ADVM «Consolidation
*FGA
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./ Grid Infrastructure
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nm rastructure |\
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Enterprise Edition
Single Instance

ORACLE
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. Resource Management in a Grid hroug

Server Pools

e Old days: Administrator Managed
« Administrator asigns databases to nodes
 Static Server List
 Static Instance Allocation
 Static Service definition (Preferred/Available/None)

* Oraclellg Release 2: Policy Managed
 Just specify required resources (# servers)
 The GRID looks after # databases/instances/apps
» Goal: Flexibility

« Elimination of dependencies
Node < Instance < Node < Service

ORACLE
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Cluster Management hroug

Database Control

Preferences Help Logout
Datahase |

ORACLE Enterprise Manager 11g
Database Control

;Qa Cluster: cluster?
Latest Data Collected From Target Jun 3, 2009 10:02:34 AM PDT [ Refresh

J Home l Performance Targets Administration Interconnects Topology

View Data| Automatically (60 sec) v]

Configuration

General
ﬁ Status Up (Black Out ) (Shudown ) [Operaing Systems =
Hosts g
Availabil . 0s
(Last 24 hours) Operating Systems / Hosts Paiches
SR L G L Enterprise Linux Enterprise Linux Server release 5.2 4 Mot
Clusterware Status yp (74 ) (Carthage) 2.6.18 92.0.0.0.1.el5PAE available

Clusterware Version 11.2.0.0.2
Oracle Home fuO0lapp
111.2.0/grid
Wiew All

Properties
Resource Summary

Diagnostic Summary
Problem Resources ¥ 1

Interconnect Alerts + 0

Cluster Databases

'li'inu![ T lhoaetar Distalbacme mmho

ORACLE

«|



. Oracle Database 11g Release 2 e

Dynamic Cluster Partitioning via Server Pools

* Dynamically assigns the Server Pool Min Max Imp
server resources required to AS 3 5 3
run specific workloads 5 3 3

* Both Application and Batch 1 3 2
Database Pools DI 3 4 1

* Policy Managed Free 1 0

* Min and Max Servers
* Relative Importance
* Unassigned Servers go to
Free Pool

« |f a server pool falls below its
MIN the cluster reconfigures

ORACLE
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Dynamic Cluster Partitioning via Server Pools

 Dynamically assigns the Server Pool Min Max Imp
server resources required to AS 3 5 3
run specific workloads 5 3 3

* Both Application and Batch 1 3 2
Database Pools D) 3 4 1

* Policy Managed Free 1 0

* Min and Max Servers
* Relative Importance
* Unassigned Servers go to
Free Pool

« |f a server pool falls below its
MIN the cluster reconfigures

ORACLE



. Grid Plug and Play (GPnP) Froug

Simplified Provisioning

* New intelligent installer
* 40% fewer steps to install RAC

Nodes can be easily repurposed

* Network and storage information read
from profile and configured automatically

e Profiles can be exchanged
* No need to manually prepare a node.

* Nodes can be dynamically added or
removed from the cluster

Dissociation of installation & configuration
Dynamic Naming Server (GNS)
Single Client Access Name

RAC One

mycluster.hroug.hr

ORACLE
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. RAC One hroug
The ,one" node Real Application Clusters (RAC)

* New Option!

 RAC-Features for "Single Instance"

« Common Infrastructure for all databases
Automated failover when node goes down
Online migration of the database
Online Rolling Upgrades

Server Pools
y
» ASM Cluster Filesystem

ORACLE




. Grid Infrastructure: ASM for all your Data
ASM Cluster File System (ACFS)

Databases | Applications File Systems

Automatic Storage Management (ASM)

gle gigig

DB Datafiles OCR and Voting Files Oracle Binaries 3d Party File Systems

T

T

 Database Files

 ASM adequate Volume Manager
« Standard Filesysteme in ASM (ext3, NTFS)
* ASM Cluster Filesystem
e Clusterware Configuration Files: OCR and Voting disk

 Snapshots for fast backups

ORACLE




. Oracle Database 11g Release 2 g

Other ASM Enhancements (a classic!)

e Improved Management
Frequently Infrequently

« ASM Install & Configuration e Accessed
Assistant (ASMCA) Data Data

* Full Featured ASMCMD
 ASM File Access Control
 ASM Disk Group Rename
« Datafile to Disk Mapping

 Tunable Performance
* Intelligent Data Placement

ORACLE



. ASM Configuration Assistant (ASMCA)

ASM Configuration Assistant: Configure ASM: ASM Instances

rASM Inztances |/ Dizk Groups rvulumes |/A5ru1 Cluster File Systems

Forvolumes and ASM Cluster File Sy stem (& CF5) related operations, A5k Dynamic Wolume Manager{ADWh) driver must be loaded
oh all hodes of the cluster.

Tip: To perform operationsz an an ASM inztance, right mausze click an the rowe
ASM Instances

Mode Instance Mame Starus AWM Driver Status
oelsrl +.A45M 1 (]u] Loaded
oelsrs + 4502 (]u] Loaded

ORACLE




. Motivation: Oracle Database 11g Release 2

e More Speed, decide fast - DWH & Performance

Save Resources = Lower IT Costs!
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Instance Caging hAroug

define your CPU usage

e More flexible alternative ¢PYcounts

to server partitioning 4
e Wlder platform SUppOI’t 16 | Y Total CPUs =16
than operating system Instance D
resource managers 12| InstanceC
e Lower administration s
overhead than 51
virtualization
4
e Set CPU_COUNT per T Instance A
Instance and enable

resource manager
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. Automated Degree of Parallelism Aroug

using Treshold

SQL Statement is hard parsed it estimated fi Ootimi det _
L - estimated time ptimizer determines
statement Andtr?ggxmééﬁiigﬁtgggnr:nes greater than threshold ideal DOP
'Inu;'.l
sab 001,
Z

_ _ Actual DOP = MIN(default DOP, ideal DOP)
If estimated time less

than threshold &

PARALLEL_MIN_TIME_THRESHOLD 2%

Statement
Statement executes in parallel
executes serially P

o

ORACLE
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. Parallel Statement Queuing hAroug

First In First Out

SQL Parsing If not enough parallel
statements Automatic DoP servers available queue
s’
rpl
= : s~ 5 sat sab. sab.
22z 5:::'- Zoat T3¢ Zae
SEE = — Z —
e
2= FIFO Queue

If enough parallel
servers available
execute immediately

ORACLE
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Parallel Statement Queuing hAroug

Monitoring in Enterprise Manager

%RACLE'Enterprise Manager 11¢ setup Preferences Hel Logout
Database Control Database
Database Instance: 53 » Logged in Az SYSTEM
Monitored SOL Executions
Activein last | 1 hour v Refresh l 5 seconds v Jl Stop Refresh J
Status Duratien SOLID User Parallel Database Time 10 Requests Start Ended SOL Text
-\b |9.Ds 4hahptebajnth  SH 87 43710 PM salact sum(AMOUNT_SOLD), CUST_FIRST_NAME, C1
\-}; d 1205 busldhtdckagz  SH e 125 43707 PM select SUMAMOUNT_SOLD), FROD_NAME fiom sale
g, i o
63 _21.05 adhhu2dmnacw  SH % 4 429.25-2095 43658 PM select SUMAMOUNT_SOLD), PROD_NAME from sale
i e a7
) _ 170 husidhidckdsz  oH i 4 i 1805 5 301 435I PM 43710 PM slect SUM(AMOUNT_SOLD), PROD_NAME fiom sale
) _16.05 lujdmhef28zan  SH @@@4 hzs.?s -4243 d3E1 PM 43707 PM salact SUM(DUANTITY_SOLD), PROD_NAME fram sa
) -5‘05 lumhefzgzan H @@()4 -ms -4198 436:01 PM 43606 PM select SUMTUANTITY_SOLDY, PROD_NAME from sa
) | 10 bustdhickdez {;(?@4 JUAS i &7 436505 PM 43608 PM select SUMAMOUNT_SOLD), PROD_NAME from sale
Database | Setup | Preferences | Help | Logout

ORACLE



. Sun Oracle Database Machine & 11.2 E.!E’u‘;‘

Get on the Grid Faster - OLTP & Data Warehousing

Oracle Database Server Grid

« 8 Database Servers

64 Cores

« 400 GB DRAM
Exadata Storage Server Grid
e 14 Storage Servers

e 5TB Smart Flash Cache

« 336 TB Disk Storage

Unified Server/Storage Network

* 40 Gb/sec Infiniband Links
» 880 Gb/sec Aggregate Throughput

Completely Fault Tolerant
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O
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-
—
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ORACLE



. Sun Exadata Storage Server Hardware

Dual-redundant, hot-
swappable power supplies

24 GB DRAM

| P

=

Disk Controller
HBA with 512M
battery backed
cache

H HRa 2 il i N 5 - [
HE il &7, (]

i =i ” % b 4
| v H = R S %
1 o =F|l]s’ [ 15 o '

InfiniBand QDR

port card Flash PCle

Cards

(40Gb/s) dual 2 96CB Sun

12 x 3.5” Disk Drives

2 Quad-Core Intel®
Xeon® Processors




. Start Small and Grow hroug

Basic Quarter Half Full
System Rack Rack Rack

$110,000 $350,000 $650,000 $1.15M

ORACLE
30




. . . a4
. Oracle’s Grid Computing Architecturehrous

Unlock Moore’s law

2 Sun Oracle = Ty
Database Machines | |

$2,300,000

IBM Power 595 8 IBM DS8300 Turbo

$10,700,000

ORACLE
31
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Hybrid Columnar Compression

R— -
— T | | J‘
N— - | . Ji J.' J.
 Data stored by column | e e
| (O I | - Bu—
and then compressed _EE EEE |
 Useful for data that is bulk ———
loaded or moved | ”
* Query mode for data warehousing
— Typical 10X compression ratios - . v - ——
_g i dinal |
cans improve accordingly e
« Archival mode for old data
UpTo

— Typical 15- 50X compression ratios /

e L) ] bl .’ O X
G N SN .-

ORACLE




. Motivation: Oracle Database 11g Release 2

e Less Complex Systems - Manageability

Save Resources = Lower IT Costs!
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. At First Sight: New Installer hAroug

Perform Prerequisite Checks DR’ACLE 11g
; D ATABASE

° F iXU p Scri ptS I = fr?;nfeoﬁ;tn::grrlianglr:u;ge:x::znketr:: 'Sr‘?;'ti:r;tlallation are not completed. Review and fix the issues listed in
. T | Check again | | Eix & Check Again | [show Failed - []lgnore all
 |ntegration of T | T
. ey /l\ [ Checks
Cluster Verify Utility DT
=8 @ 05 Kernel Parameters
I ; % 05 Kernel Param eter: file-max Failed es
Y SOf‘tware O n |y_ | nstal I /I\ &% 05 Kernel Parameter: ip_local_port_range Failed Yes
I i % Q5 kernel Parameter: wimem_max Failed Tes
% Q5 kernel Parameter: aio-max-nr Failed Yes
for Clusterware ;
I
e SSH I
I
I
I
/[\

This is a prerequizite condition to testwhether sufficient total swap space is available on the

| Prerequisite Checks system. fmore details)
- Expected Yalue ; 2.31CE {(2424510.0KE)

T Dperating Sy stem Groups
o

Actual Value 1 255.99ME (2621356 .0KE)

[~]
[»]

[4]

EM: Enhanced Advisors



. Real Application Testing in 11gR2

Q14

hroug

Database Replay Enhancements

 Now Supports
* Shared Server (MTS)
e Streams

* Replay Filter
« Advanced Reporting

‘ml L!mln w lm mn m}
X A g

il gao

[TT]]]] 111111 J71]]
l"llll@ll“\l\ lll III\\
CLLLLLL

Replay
Wo kI d

T LY lllllll
mm m\\ lmm ém\
PRODUCTION TEST

ORACLE
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Active Data Guard 11g R2 g

Quality of Service, Performance

Active Data Guard “Reader Farm”

Oracle RAC
updates gueries qgueries gueries
Ll Error when overtime — H — H — H
— HLS HLS Sl
ZEig WHEm FEe

iy N2
EEEEE sl lllllll;ﬁ;:::::;llilllll-—>EEEéE////

. STANDBY_MAX_DATA
Production DELAY Standby

Database Database

ORACLE
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Active Data Guard 11g R2 g

Quality of Service, Performance

Active Data Guard “Reader Farm”

Oracle RAC

updates queries queries gueries

(S

b
]

\ / ALTER SESSION SYNC\
WITH PRIMARY
F o m ——

Production Standby
Database . Database

xpi

ORACLE
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Active Data Guard 11g R2 hroug

Automatic Block Repair

Oracle RAC Active Data Guard “Reader Farm

updates queries queries gueries

L

ST/ 7 2 e
N ]
\ /

DT —
Prod%m\ dby
Database Database

ORACLE




. Oracle Database 11g Release 2 g

Data Guard Enhancements

 Active Data Guard - Quality of Service
« Standby Query SLA configurable from zero to “n” seconds
« Set maximum allowable data delay at standby database

« Database returns error to application if maximum is
exceeded

« Application can redirect query to primary database
« Automatic block repair
« Bad blocks detected and fixed using good version from
standby
« Data Guard - network utilization
« Transport compression

ORACLE



. Data Masking Pack e

In Dabase Control

Format Library
The Format Library contains a collection of ready-to-use masking formats which can be used when creating a masking definition
Search |Fnrmatj | |_Go \_Export
[ Wiew || Create Like )| Edit || Delete )
Select Format Data Type Sample Description
* American Express Credit Card Character 3737652673504728 ~10 billion unique American Express credit ca
MNumber numbers
" Discover Card Credit Card Number Character  6011119415762055 ~10 billion unique Discover Card credit card nu
" MasterCard Credit Card Number Character 5450028508701930 ~10 billion unique MasterCard credit card num
" Visa Credit Card Mumber Character 4485866837369032 ~10 billion unique Visa credit card numbers
" Generic Credit Card Number Character 6011924613720064 ~10 billion unique generic credit card numbers

e Out of box mask formats for commonly masked data
Condition-based and intelligent Masking

Compound Masks

Integrated Clone + Mask workflow

Deterministic masking support

ORACLE
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. Oracle Database 11g Release 2 hroug

9.2.0.8

10.1.0.5
ORACLE' 10 g O"“AC'-E 115r
DATABASE > 10.2.0.2 DATABASE

11.2

DATABASE

ORACLE’ 11g .
> 11.1.0.6 |

ORACLE



. Oracle Database 11g Release 2

Q14

hroug

> 7.34 ORACLE
9.2.0.8
> 8.0.6
10.1.0.5
ORACLE 10 g
DATABASE N
wom > 8.1.7.4 ]
DATABASE
|
> 9.1.0.4 |. DATABASE

ORACLE 11 g
> 11.1.0.6 |

S ORACI_E 11 g

DATABASE
11.2

ORACLE
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More Information in OTN hroug

http://www.oracle.com/technology/products/database/oraclel1g/upgrade/index.html

GETTING STARTED DOWNLOADS DOCUMENTATION FORUMS ARTICLES SAMPLECODE TUTORIALS

Printer View E-mail this page Bookmark
Documentation
ORACLE' 11 g Oracle Database Upgrade
DATABASE +11g Uparade Companion
Upgrading to Oracle Database 11g provides the latest in efficient, reliable, secure data management for mission-critical on- (Metalink)
line transaction processing applications, query-intensive data warehouses, and content management and Web2.0 ‘Oracle 11q Release 1
applications. The right planning, preparation, and upgrade steps will make the upgrade process simpler, faster, and more Documentation
predictable from start ta finish. .Oracle 11g Release 1 Uparade
. : Guide
Latest may 2009 Technical Information =
Upgrade Resources/Papers
Fujitsu SPARC Enterprise: Migrating from Oracle9i Database to Oracle g Different Upgrade Methods for Upgrading i on
Database 11q T (Posted May 2009) your Database (Metalink) +SClssion torlm
"|’|.|] R1 Unﬂrade Wﬂrkﬁhﬂﬂ Presentation Complete Checklist far Manual Uparades - .Benefits of Uparading to Oracle
May 2009 Update 119R1 (Metalink) Database 11g 7 (July 2008)
& F‘ﬂl"l 1 ﬂfE 1 IHU:-' 2009 - ~5.6M) Cﬂln'lﬂle'[e Chet:k”st.fﬂr UDﬂrﬂdEE' 1111R1 _Database Rﬂ”m'ﬂ Um]rade Uﬁmﬂ
Part 2012 ") (May 2009 - =6.1M1 Using DBUA (Metalink) Transient Logical Standby: Oracle
o Database Server Uparade/Downgrade Data Guard 11a 2 (June 2008)

O Uparade Oracle 9i->11g: A Customer Experience ™ (November 2008) = Compatibility Matrix (Matalink)

.Database Rolling Upgrade Using
Data Guard SQL Apply - Oracle

Database Upgrade Services Database 11g and 10gR2 T
The Database Upgrade Partner Program includes Oracle partners who offer Oracle Database 11g Upgrade Services to (April 2008)

ORACLE
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. Why Oracle Database 11g Release 2 ?

Reduce hardware capital costs by factor of 5x
Improve performance by at least 10x

Reduce storage costs by factor of 10x
Eliminate downtime AND unused redundancy
Raise DBA productivity by at least 2x
Considerably simplify your software stack
Reduce upgrade costs by a factor of 4x

Save Resources = Lower IT Costs!
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Puno hvala. Zelim vam ljepu konferenciju!

Roland Aussermeier
Director Database Technologies
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