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o of DBAs admit doing
nothing to address
o performance Issues
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CHANGE—AVOID OR EMBRACE

@ ¢

90% experienced unplanned Over 50% of DBAs avoid making
downtime resulting from Database changes to production because of
changes NOT properly tested negatively impacting performance
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DATA GROWTH

handle close to 100
database instances each—with

data stores expanding by more
than 20% per year
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More than 21% will provide a private
Database platform as a Cloud service
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. Unresponsive Database Problem

- How do I diagnose a slow or hung database?
— If the database is unresponsive, | can’t even login!

« Should I just bounce the database?
— Allin-flight operations will be aborted
— All diagnostic information will be lost

— If I could only know which blocking session to Kkill!
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. Real-Time ADDM

Real-Time ADDM Results

I
D

l@ Prograss ﬁ Findings E%Hardware Resources |b Bctivity |° Hang Data |@ Shatistics J

Priority  1v| Performance Impact Finding

100 Unresalved hangs or seszion wait chains

RecommendationCl; Kill the session with [ [1,25,431] (Detance number, 510, serial number). The session runs a5 operating system process 28908,

» Real-time analysis of hang or slow database systems

* Holistically identify global resource contentions and deadlocks
» Quantified performance impact

* Precise, actionable recommendations

» Supports single instance & RAC
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. Real-Time ADDM

Real-Time ADDM Results

l@ Pragﬁgs i“ Findings Ilg'ﬁ Hardweare Resources Ib Snckiviby ie Hamg Crata i EI Skatistics J

Hang analysis

l Fimal Elockears i Elocked Seszions ]

Top Final Blockers by cumulative blocking time

Session ld Hum Waiters Cumulative ... User Hame Program Ha... Service Mociule Action
=25 1 =20 DBINST_DEMO =qlplusi@adcz1707E SYWSEFUSERS =E0L"Flus - Mo wWalue -
Details of Session 25
Sescion Serial # R C 5 § =L I = Mo Yalue F1 = 1952673 T2
=] = Pz =0 Pl Text = driver id
P2 Text : #bytes P2 Text : Mo Yalue 2% Process Id : 29908

» Real-time analysis of hang or slow database systems

* Holistically identify global resource contentions and deadlocks
» Quantified performance impact

* Precise, actionable recommendations

» Supports single instance & RAC
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. Real-Time ADDM—Architecture

EM Agent

S—

ENTERPRISE MANAGER

« Makes a lightweight connection without acquiring additional locks and
resources, bypassing the SQL layer through the agent

 Also attempts to initiate standard JDBC connection
- Data returned by either connection is analyzed by ADDM
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Top Issues ldentified by Real-Time ADDM

Resource Constraints Memory Issues

e CPU Bound Hosts e Library Cache Issues
e Memory Paging e Memory Allocation Issues
e /0 Bound e Excessive PGA growth
e Interconnect Bound -
Resource Limits Reached
Hangs :
e Sessions
e |[nstance Shutting Down e Processes

e Top Blocker Analysis
e Memory Pool Flushing Deadlocks

e ASM Unresponsive
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. Comparative Performance Analysis

« Performance yesterday was good, today Is
terrible, what happen?
- What changes were made?
* |Is someone running a new batch job?
« RAC instance 1 is running much faster than
instance 2, what’s the difference?
* Is there a workload skew?
« Did someone make configuration changes?

ORACLE"
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. Compare Period ADDM

; @ SQL Commonality
o< 2

AWR Snapshot @ Regressed SQL
Period 1
@ & 110 Bound
AWR Snapshot Compare Analysis Report & undersized SGA
Period 2 Period ADDM

* Full ADDM analysis across two AWR snapshot periods

« Detects causes, measure effects, then correlates them
« Causes: workload changes, configuration changes
« Effects: regressed SQL, reach resource limits (CPU, 1/0O, memory, interconnect)

« Makes actionable recommendations along with quantified impact
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. Compare Period ADDM: Method

|dentify what changed - 30% smaller Buffer cache
e Configuration changes, workload - 10% new SQL
changes

| Quantify performance differences | - Top SQL increased 45%

e Uses DB Time as basis for measuring _* Read /O up 55%
performance

| Identify root cause

e Correlate performance differences *  Buffer cache reduction
il changes caused read I/O increase
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. Correlation Rules: Symptoms and Causes

e Physical memory size e Optimizer parameters
e SGA/PGA Target e SQL parameters

Hard/Soft Parse Time

e Cursor sharing

Temp I/O

e PGA Aggregate Target
e Shared Pool size BEres 8

e Session cached cursors



. Compare Period ADDM: Report

Dretails
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* Reports resource usage for the two periods: CPU, Memory, I/O and Interconnect
« Graphic report shows DB Time over comparison periods

* Reports SQL commonality — how similar was the SQL between two time periods
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. Active Session History (ASH) Analytics

Graphical ASH report for advanced
analysis

Select any time period for analysis

Analyze performance across many
dimensions

Provides visual filtering for recursive drill-
downs

Different visualizations: Stacked chart or
Tree Map

Collaborate with others using Active
Reports
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Session
Attributes

Session
Identifiers

Resource

Consump-

tion

ASH Analytics Performance Dimensions

sQL ‘ PL/SQL {Resources {Identifiers Attributes
. Consumer
- SQLID PL/SQL = Wait Class = Instance = Group
Top Level Wait .
Plan Hash PL/SQL Event Services Module
= Operation —= Object = Usgr = Action
Session
| OpCode | BIochng | | Parallel | Client
Session Process
= Program = Trans. ID
Session
Type
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- Test Data Management
Challenges

FUll ProdUCHON — cipy & Producing
copies for test ; relationally intac
subset is hard

systems not
cost effective. .,put necessary

\Cannot use

sensitive data
Error-proneNe A | in test without

obfuscation




. Data Discovery and Modeling

 Application Data Model (ADM)

— Scans application schemas to model relationships between tables and columns

— Extract data relationships from Oracle Applications meta-data

— Store referential relationships stored in repository

— Enables test data operations such as data subsetting, masking é

 Sensitive Data Discovery & Data Masking

— Pattern-based database scanning
— Import from pre-built mask templates

— Pre-built Data Masking templates for Oracle applications 0 10
* Oracle eBusiness Suite 101 0
* Oracle Fusion Applications 0
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- Secure Database Testing
Real Application Testing Integration with Data Masking

DB Replay capture files « Clone prod system « Securely

- STS - Consistent masking replay

- AWR snapshots across tables, capture workload &
files, STS and AWR STS
snapshots




. Data Subsetting

Automatic data extraction rules from ADM
Estimate subset before execution
Supports in-place subset and export method

_———_ * Subset 100 GB = 20 GB in 12 minﬁusing export method
| Export /
Import
Define new Cé:?;e Extract sl
Application Subset Data
Data Model Definition Subset \ |rl13_ep||§%e

f : o
Production : Test




. Database Upgrade Automation

° Plan Upgrade Oracle Database
. Detect new DB versions in My Oracle Support — )
o Select Databases  Specify PathDetails  Specif C ertie ect Crede &
. Suggest best upgrade path for patch compatibility Select Databases
. In-context reference to Upgrade documentation Select the fist of databases to be upgraded.
Type Single Instance Database
e An alyze *Platform  Linux x36 -
. Check databases for upgradeability (Space, version, *Verson 10.2040 v Ta
invalid objects, etc) Search Database
—  Supported versions are 10.2.0.4, 11.1.0.6, 11.1.0.7 [ patabase Status|rostame |Orac Home Locaton ates
&3143 G dadvmi0247.us.orade.com  fscratch/faime/db 10204 [ Gef
° Deploy ,1“\, emdb G 50158298, us. orade. com [seratchfaimefemdb 1024 [ e
«  Mass deploy binaries to all targets and create out-of- & wdd @ sdsbusoadeam  [saadane 1024 [5¢
lace copies A dboop1 G adc2171680,us.orade,com  fecratch/gcl2 beta2foopb/ooph [ St
P P O &prodbl.us.urade.com ﬁ adc6140687.us.orade,com  fscratch/dbsforade/product/10,2.0/db_2 [ St
. Long-running upgrade process can be paused and ‘| m
resumed by the user ,ﬂ - The latest backups are too old or do not exist. This wil hamper your ability to restore the datsbases in cases of failure.
« Switch
. ) ) ] Select Upgrade Path
. Switch instances to new installations
. . The databases selected will be upgraded to the version selected below,
. Easy switchback if needed Movets 112010 v

ORACLE’
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- Exadata Management
Integrated View of Hardware and Software

« Hardware view

« Schematic of cells, compute nodes &
switches

« Hardware components alerts
« Software/system view

* Performance, availability, usage by
databases, services, clusters

« Software alerts from db, cluster, ASM
» Topology view of DB systems/clusters
« Configuration view

* Version summary of all components
along with patch recommendations

~| Storage Resources
Graph Type | DB I/ Utilization

Slot 1
slchbbeelldus.oracle.com
Slot 39
slchificelld.us.oracle.com
Slot 37
slchbbeellZ.us.oracle.com
Slot 35
slchbbeelll.us.oracle.com
Slot 33
slchbbeelld.us.oracle.com
Slot 31
slchbbeeltd.us.oracle.com
Slot 29
slchificeldd.us.oracle.com
Slot 14
slchibceldT.us.oracle.com
Slot 12
slehibceldb.us.oracle.com
Slot 10
slehtbeeldsus.oracle.com

Slot 8
slchbbceltdus.oracle.com

Slot &
slehifcelddus.oracle.com

Slot 4
slchibceld2.us.oracle.com

Slot 2
slchbGeeldl.us.oracle.com

A4 Rack |1 %
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B CRM
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- Storage Cell Performance
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- Storage CeII Management

=============
.......

« Storage Cell monitoring and administration support
« Cell Home page and performance pages
« Actions supported: Start/stop Cell, verify connectivity, setup SSH, execute Cellcli on cells
« Setup IORM for database targets
« Management by Cell Group
« All cells used by a database automatically placed in a group

« Cell Group level administration operations (batch job monitoring)



- Infiniband Network Monitoring

~| Switches
Marme Status Tepe IF'Drt Dretails -
o W[zo [z [z¢ [ze Jza Jzo [35 33 [s1 [1a [1s Tia i1 [o 7 |5 E [ ||

S RN I DR Spine I [z 2z 5 |z7 |2z |6 |0+ == |i& s iz iz w2 & = =z |

N. " | o . [zo 2= [24 [zs Jzs [s0 [3= [s3 [51 [14 [ise Jia 11 [8 |7 = E |1 |

§-DOGsw-ibd.us.aracle. com Merms ezt lzz |25 |27 |z@ =& =+ |z (1= |15 iz iz o = & = |z || -
[ rormal Ports [ Degraded Ports [ Ports with Errors [ aAwailable Parts

~| Modes

Flame Status | Twpe HCA |1P Address |Port Details

slcb0éceldz us, oracle, com i Oracle Exadata Storage Server HZA-1 192, 165,229,923 2

slchiécelns . us, oracls ., com P Oracle Exadata Storage Server HCa-1 192 165,229,949

slchnadbn .us.oracle. conm P Huost HCa-1 192, 168.229.84

slcb0ecel0l .us. oracle, com “p Oracle Exadata Storage Server HZA-1 192.168.229.92 3
[ mormal Ports [ Degraded Ports [ Ports with Errors [ awailable Parts

* Infiniband network and switches as EM  Full monitoring

targets  Alerts (switch generated and EM
* Network home page and performance page generated)
— real time and historical « Performance metrics

* Network topology view - Configuration metrics — detect and
* Perform admin tasks such as enable/disable notify configuration changes/best
port, clear performance/error counters practice violations



. Consolidation Challenges

120% 120% 120%
100% 100% —  100%

80% A 80% |~/ w1 =\~

60% / \/ \\ 60% V\\ / 60% = L

40% 40% 40% =  Applications have
20% / \ 20% lVadaV/ 20% .

0% T e = 0% e 0% e different workload &

—— Application A —— Application B Combined resource prOﬂIeS
CPU / CPU / CPU x
Utilization Utilization Utilization

« Before consolidation,

120% 120% 120% .
100% 100% —  100% analyze multiple
80% 80% A/ 80% F(— —f——

N\ v / resources
60% o~ 60% 60% —

/ \ | /
40% 40% 40% v

/ \ \ ~V
20% 20% 20% —

00/2 —"/ ........... \ o%c; ...... V .............. o%(; ........................ CPU
— Memory

—— Application A —— Application B Combined
CPU / CPU / CPU
Utilization Utilization Utilization / - Storage
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. Consolidation Planner

Determines candidates for consolidation

+ ldentifies under- and over-utilized server
« Works for physical and virtual environments

« Maximizes server density

« Minimizes resource contention

« Maintains performance commitment

 Satisfies business, compliance, and technical constraints

ORACLE’



Consolidation Planner

Target resource utilization and
configuration data extracted from
Enterprise Manager repository
— CPU, memory, storage, network
— Over a representative period

Administrator specifies servers and

constraints for workload migration

— Physicallvirtual servers
— Existing/planned servers
— Business/technical constraints

Reports detail how consolidated
workloads would perform on target
servers

Georer Souroe Servers Source Wowkioad

SV | 20201826 us. r ede Come. N Resouwce Type [ TPV ~

Merrory

Dasixc Saor aQe
Doy Cay Oay Doy Doy Oay Dey Doy Day Oary Dwi 1/O Recuest
3 3 - s e ' 4 3

° 19 L Mee Dt LD Wi

T D N 00 - 40 40 - S0 9080 <0 - 7O 20 - 50 N e
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. Database-as-a-Service
Key Features and Benefits

 Self-service paradigm for database deployment and
management

* Pre-packaged, pre-configured database
configurations

* One-click provisioning and deployment of databases

- On-demand scalability of underlying platform -
- Metering and chargeback for IT accountability

« Extreme “agility” for developers, with “enterprise”
control for IT

ORACLE’



. Database-as-a-Service Taxonomy

Cloud
Collection of various zones — Database, OVM...

Database Zones
Logical unit based on configuration, version, etc

Database Software
Oracle Home

Directories, binaries, executables, program
scripts, etc. for the Oracle Database

e
Sy

SIDB 10.2.Q

Clusterware
Access to shared storage

SIDB 10. 2 Q,

ORACLE"




Database-as-a-Service Setup
Roles and Responsibilities

Cloud Administrator

Provision database software on Sl or RAC
servers

Provision Servers, Storage, and

Network :
Define Deployment Procedures or

Manage Cloud Resources Assemblies for database provisioning

deployment by Self-Service users
Configure Software Library

Assign quotas to Users and Roles
Manage Security and Policies

(1
(1
o [ 2
e Create Users and Roles e Define services in Service Catalog for
(4
o [ 4
(5

Define access control (map roles to zones)

@ Setup Chargeback Plans

ORACLE’



. Self-Service Provisioning

. ORACLE Help v | 38 moE  Logou O
« Qut-of-box console ; no additional .
) d Database Cloud Self Service Portal Page Refreshed Sep 25, 2011 5:33:57 PMPDT (%
set up require
SErvers
o S u p po rts Cu Sto m baC kg ro u n d Home Chargeback. My Preferences
. R Motifications My Databases
° RI C h S e rVI C e C at al 0 g Diatahases Due ko Expire in Mext 7 Days 2 View - Request Database. .. x Delete
B |Service Tame e |Type P | Status |Zone Marne | Start Date | End Drat
= Dat ab aS e S e rV I C e DE353bac.adc2101112,0s,oracke.com  Database Instance ﬁ 11202_SIDE_LIMUX3Z Azz(2011 1047201
. Your Usage o ) DB479444.adc2101 112 us. oracle.com  Database Instance ¢ 11207_5ID8_LINUR3Z afzziz0ll  10/7/20]
- OVM Tem p lates and Assemblies :Est:a;’mﬂsz'f&; t'::ht:; = mtive DBEO1ea5 ad210 12,0 racle.com  Databass Instance () 11202_SIDB_LINUKE2 o/14j2011  9j28j20:
requests. DE&2d1af ska001358, us, oracle, com Database Instance ﬁ 11202_SIDE_ZOME_&4_BIT - 9/13(2011 930720
= \]ava appllcatlons Databases: 4
« Additional capabilities: — | P y
0 12
— Backup and Restore Memory: 3.42 GB 4
My R t
VM/Database = | || Reauests
0 50 View » | 3 Delete
i i i i JRequest Hame Status | Creation Date | Start Date | End Date |
BaSIC resource m0n|t0r|ng Storage: 1.72 GB [ J00E - Tue Sep 13 16:21:36 POT 2011 Sucress aj13/2011 a13/2011 ajan0/z011
. . ID0E - Wied Sep 14 12:20:50 POT 2011 Success 9/14j2011 9/14/2011 9j26/2011
— ChargebaCk |nf0rmat|0n 2 ! ID0E - Thu Sep 22 15:07:27 POT 2011 Success 9j22}2011 9)22/2011 10/7}2011
. . 0 100 ID0E - Thu Sep 22 15:25:30 POT 2011 Success 9j22}2011 9)22/2011 10/7/2011
— Quota monitoring
« Cloud APIs
4 >

— RESTFul APIs and CLlIs ideal for
Cloud integrators
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. Cloud Resource and Request Monitoring

ORACLE Enterprise Manager Cloud Control 12¢ Setup v Help v | 38 pBaas_somm | Logout ©

- Manage Cloud Zones and & sore @ e oo @

Target Navigation Database Cloud Page Refreshed Sep 25, 2011 6:15:11 PMPDT (s

underlying resources -l EED

W & Datsbase Cloud _
M In Progress

(databases, Server Pools, VMSs) @ wmeomooe | e — .

Zones § Single Instance Databases &

~| General D ~| Request Status (%) el

# 11202_RAC_ZONE Successful
X Oracle Homes 15 RAC Databases 0 B Scheduled
rack resource flux, tenants 3 v som e -
y y & 11202_SIDE_Z0ME_64_EIT —T @ <Teiemery @
I . . | . & Exadata Sandbox Zone 120
olicy violations 100
o , etc
= a0 =
- . = = . £ &0 mcrPU 4 W emory
— Drill down into individual i i
a4 20
resources for d eeper 0 OB ms s 750 OB 2550 so7s 75100
CPU (%) Memory (%)
. .
l I lonltorlng ~|Members
Wiew = | @B
- - Name Skatus |Type ‘Host ‘
» Monitor requests and failure 4
[ OraDbiig_homel_1_adc? 100395 Oracle Home ad(ZlDDSQE.us.DraEIE.[nmﬁ
t d : d t' t t' I Orabbilg_homel_5_slcO0ahw Cracle Home s\(DDahw‘us.nratle‘mmﬁ
ra eS an I e n I pO e n Ia [ Orasidblig_homeS_fi_adc2101112 Cracle Home achlDl112.us.nracla.cnmﬁ
. W/ 10204_SIDB_ZONE Database Zone
b Ottl e n e C kS tO re m e d I ate Orasidbllg_homel 2011 09 06_03_21 7 stalOls Oracle Home staUDlE?.us‘orac\e.com{P
Orasidbllg_homel 2011 09 13 04 23 8 adcZl0l Oracle Home adc2IDIESD.us.oracIa.comﬁ
Orasidbllo homel 2011 09 13 04 23 8 adc2101 Oracle Home 3dc2101880.us.oracls.comd ¥ bt
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. Metering and Chargeback

Daily Usage

Chargeback

« Resource usage metering & historical usage —_———————— —
trends | e Trand

» Leverages metrics in EM repository y
— >40 DB, host and VM metrics collected 7a

— Performance metric & Configuration data ?E
« Supports dedicated and shared databases (via
services) 0

T|1l_| Feb Frl Feb _-.-at Feb _-,|_||-| F

« 24 hour collection schedule for metered targets T o e Ml
 Allows administrator to assign charge rates to R et e charge pian
metered resources Connure taroets for chargeback
— Supports fixed, configuration and usage based opgonal 0 © ST
chargeback ] Assign charge pian o tarasts
» Reports show usage trends and chargeback costs
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Database Metering and Chargeback I\/Ietrics

Base Charge Fixed
Backup Charge Fixed sum
CPU Utilization (SPECint®_rate_base2006) Usage avg
CPU Utilization (%) * Usage avg
Dedicated Edition Config n/a
Version Config n/a
Storage Usage * Config avg
Memory Usage * Config avg
Option Config n/a
Base Charge Fixed sum
DB Time Usage sum
CPU Time Usage sum
CPU Utilization (%) Usage avg
Shared CPU Utilization (SPECint® _rate_base2006) Usage avg
(by Service) SQL Executes Usage sum
User Transactions Usage sum
Disk Read Bytes (Physical) Usage sum
Disk Write Bytes (Physical) Usage sum
Network IO Usage avg

ORACLE"
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Hardware and Software

Engineered to Work Together
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