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Oracle Exadata Database Machine
Single shared platform for...

» Data Warehousing

* OLTP

« Database Consolidation



Enabling Consolidation with Exadata
Reduced costs, tighter integration

 Extreme Performance

» Large Memory

* Workload Management



Workload Management on Exadata
A key requirement for database consolidation

* |[nstance caging

- Database Resource Manager
* |/O Resource Manager

* Quality of Service






Instance Caging

Partitioning
Approach
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* Provides maximum
isolation

* For performance-critical
databases

* |If one database is idle, its
CPU allocation is unused

Over-Provisioning
Approach

* For non-critical
databases that are
typically well-behaved

* Best approach if goal is
to fully utilize CPUs

Instance CRM: 4 CPUs

Instance CRM: 2 CPUs

Instance HR: 2 CPUs

Instance ERP: 4 CPUs

Instance HR: 4 CPUs

Instance ERP: 8 CPUs

Number
of CPUs on
Server






Enabling Resource Management
Using Oracle Enterprise Manager




Resource Management
Step 1: Create consumer groups and map sessions

User Mapping Consumer
Sessions Rules Groups

Service, module, and
action names (or combin- OLTP

ations thereof), oracle user

—

name, client prog. name, Reports
p— OS user name, client
machine name and client id Ad-Hoc

can be used to map sessions
to consumer groups

dynamically Low Pri




Resource Management
Step 1: Create consumer groups and map sessions

User Mapping Consumer
Sessions Rules Groups
-3 client program = ‘Siebel Call Center’
\> OLTP
—  service = ‘Customer_Service’ =
3 Qracle user = ‘Reports%’ — Reports
=2 module = ‘Oscar’ Ad-Hoc
query has been running > 1 hour
Low Pri

- estimated execution time of query > 1 hour



Resource Management
Step 2: Create resource plans

User Consumer Resource
Sessions Groups Plan(s)

—
—>

OLTP

Resource
allocations for

> Reports __ Consumer

Groups
Ad-Hoc Consumer Group Level 1 Level 2 Maximum
Allocation Allocation Utilization
. o)
Low Pri OLTP 90%
| | Reports 60% 80%
Ad-Hoc 10% 30% 50%
Low Pri 10% 50%




User
Sessions

Resource Management
Step 3: Enable plans

Consumer Resource
Groups Plan(s) Oracle
— Database
— — CPU Instance
_> Bl (DBRM)
s ORACLE
Resource ’ DATABASE 11§
> Reports allocations forJ
Consumer
. Groups
Ad-Hoc N
/0
: (IORM)
Low Pri Exadata

Storage Server
Software



Resource Manager Example
Prioritizing Level 2 Allocation

Oracle-Internal
CPU Queue

Sessions
scheduled every
100 milleseconds

%eport; id-Ho;

Resource Manager

ORACLE 11g €

DATABASE

Resource Plan

Consumer Level 2
Group Allocation
Reports 60%
Ad-Hoc 30%

Low Pri

10%







Exadata I/O Resource Manager

An Inter-Database
Resource Plan

A Database manages databases
Resource Plan sharing Exadata
manages workloads storage cells

within a database

[
»

Exadata
Storage



Exadata I/O Resource Manager

ERP

Database

Sales Database

OLTP Queue

4

N\

A

Reports Quh

HR

Finance Database

Tactical Queries Queue

4

Database

N\

Batch Queries Queue

Resource Plans

1. Pick a database
2. Pick a Consumer Group

3. Issue the head I/O request

Consumer Level 1

Group Allocation

Reports 25%
v —
—+— |R
IORM -
Outstanding 1/O
Requests

Exadata
Storage

Cell







Mixed Workload Management
Define, monitor, adjust resource sharing plans

» Define mixed workload plans
— Set priorities |
— Allocate resources Define

Workload
— Set thresholds and throttles Plans .

* Monitor the workload £y ecute
« Adjust policies over time Workloads

* If using Quality of Service
— May make recommendations

Adjust Monitor

Workload Workloads
Plans



QoS Management — Access Page
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Performance Overview

This takle provides an overview of Performance Class Metrics.Based

Performance Classes
salescart pc

erp pc

zales pc

hr pc

Default pc

Server Pools
online

hackoffice
anline
hackoffice

kackoffice, anline

Rank
Highest

High
High
Medium
Laow

o] T noes Helo  Looout
s e —————

———

ve Policy |

Performance Overview

inthis cluster The status of how these peformanc

Latest Data Collected From

n'a

Performance Satisfaction Metric (Last 5 min)

v]

This table provides an overview of Performance Class Metrics.Based on the collected metrics, QoS Management identifies a Target Performance Class and provides recommendations to help meet its Performance Objective.

Performance Classes Server Pools
salescart pc online

erp pc backoffice
sales pc online

hr pc hackoffice
Default pc backoffice, online

Rank Objective Type

Highest Average Response Time
High Average Response Time
High Average Response Time

Medium Average Response Time

Low Average Response Time

Measure Only

¥

Resource Use vs Wait Time (Last 5 sec)

@ TIP * next to Performance Class indicates that QoS Managementis making recommendations for that Performance Class atthis time

Recommendations ( less than a minute ago )

Quality of Service Management pericdically provides recommendations to
MHo action required: all Performance Objectives are being met.

Resource Wait Times Breakdown

This table provides kreakdown of resource waittimes by Performance Cl
also be used to make manual adjustments to the system.

Expand Al |

Collapse All

Performance Class/Server Pool
¥ staiv-cluster
P salescart_pc

Perp_pc

Psales_pc

P hr_pc

P Default_pc

Performance Satisfaction Metric (Last 5 min)

Recommendations ( less than a minute ago )

Application Quality of Service periodically provides recommendations

Mo action required: all Performance Objectives are being met.

Ed by Qo3 Management to produce Recommendations. The data can

CPU (sec)

0.007202
0.001466
0.003235
0.001685
0.000557

Global Cache (sec)

0.000000
0.000000
0.000000
0.000000
0.000000

10 {sec)

0.000000
0.000000
0.000000
0.000000
0.000000

Other {sec)

0.001018
0.000238
0.001677
0.000418
0.000149



Metrics — Sales Cart Demand Surge

Performance Satisfaction Metric
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Dashboard — Sales Cart Demand Sura

ORACLE Enterprise Manager 11¢g Sstu noss Hele Logout

Datahase Control ﬁl}ﬁli. Database

Cluster: staiv-cluster =

Quality of Service Management Dashboard

Latest Data Collected From Target January 8, 2011 11:10:27 PMPST | Rgraen ) View Data Real Time: 15 Second Refresh M

This is an overall view of of the quality of service being delivered by workloads (performance classes) hosted in this cluster.The status of how these pedformance classes are doing againsttheir objectives for a particular policy is available at a glance as well as
any recormmendations to re-allocate resources to address bottlenecks and restore performance. [y

General

QoS Status Enabled
Current Active Policy Buisness Hours [ Change Active Policy )
Performance Class QoS Details
Recommendations salescart pc

Performance Overview

This takle provides an overview of Perfarmance Class Metrics.Based on the collected metrics, QoS Management identifies a Target Performance Class and provides recommendations to help meet its Performance Cbjective.

Performance Classes Server Pools Rank Objective Type Measure Only  Resource Use vs Wait Time (Last 5 sec) Performance Satisfaction Metric (Last 5 min)
*salescart pc online Highest Average Response Time I e . 0

erp pc hackoffice High Average Response Time [ [

sales pc online High Average Response Time [ [

hr pc hackoffice Medium Average Response Time [ [
Cefault pc hackoffice anline Low Average Response Time v [ n/a

& TIP * next to Performance Class indicates that QoS Management is making recommendations for that Performance Class at this time

Recommendations ( less than a minute ago )

Quality of Service Management pericdically provides recommendations to help a Performance Class meet its Perdormance Objective.

FPerformance Class to help salescart_pc { approximately 1 minutes ago )

Resource Type to help online.cpu { approximately 1 minutes ago )

Recommended Action Promote salescart_pc from Consumer Group 2 to Consumer Group 0. Q
| Recommendation Detals | | Implement |

Recommendations ( less than a minute ago )

ymmendations. The data

Ciuality of Service Management pericdically provides recommendations to help a Performance Class meet its Performance Chjective.

Ferformance Class ta help salescart_pc [ approximately 1 minutes ago )
Fesource Type to help online.cpu [ approximately 1 minutes ago )
Fecommended Adtion Promote salescart_pc from Consumer Group 2 to Consumer Group 0.

T — p——————
| Recommendation Detalls | Implement |




Implement Promote Recommendation

ORACLE Enterprise Manager 11¢g Setup  Pre

Databhase Contro ‘iﬁn Database

Cluster: staiv-cluster > QoS Management Dashboard =
¥ Recommended Actions

Action |Rank 1: Promote salescar_pc from Consumer Group 2 to Consumer Group 0. [v]
Action Promote salescart_pc from Consumer Group 2 to Consumer Group 0.

Estimated Time 2 minutes
Rationale All potential single mapping changes have been analyzed. Changes evaluated and rejected are listed below.

The beneficiarys PSMvalue is expected to change by 15.981 percentage points. The sum of all PSM values is expected to change by -6.911 percentage points. This

Bvaluation action is a candidate for recommendation.
Performance Satisfaction Metric (Last 5 min) Average Response Time

Performance Class Projected (%) Projected Change (%) Objective Value (sec) Current Value {sec) Projected Value (sec)
Default_pc 100 0.0 0.00000 0.00214 0.00255

Projected Results hr_pc 40 0.0 0.03000 0.01799 0.01794
sales_pc 11 -229 0.05000 0.03292 0.04435
&rp_pc 53 0.0 0.04000 0.01868 0.01868
salescart_pc -10 16.0 0.03200 0.04348 0.03572
|_Implernent |

P~ Situation Analysis

Cluster | Database | Setup | Preferences | Help | Logout

A



Dashboard — All Is Well Again

ORACLE Enterprise Manager 11¢g Setuo ces Help Logout

Datahase Control EHHII. Database
-

Cluster: staiv-cluster =
Quality of Service Management Dashboard Performance Satisfaction Metric (Last 5 min)
Latest Data Collected From Target

=1

This is an overall view of of the quality of service being delivered by workloads (performance classes) hosted in this cluster.The status of how these performance classd
any recommendations to re-allocate resources to address bottlenecks and restore performance. @)

General
QoS Status Enabled
Current Active Policy Buisness Hours | Change Active Policy

Performance Class QoS Details
Recommendations None rl.'IEI

Performance Overview

This tahle provides an overview of Performance Class Metrics. Based on the collected metrics, QoS Management identifies a Target Performance Class and provides recommendations to help meet its Perdformance Ghjective.

Performance Classes Server Pools Rank Objective Type Measure Only  Resource Use vs Wait Time (Last 5 sec) Performance Satisfaction Metric (Last 5 min)
salescart pc anline Highest Average Response Time I [ I

Elp pc hackoffice High Average Response Time [ [
sales pc anline High Average Response Time [ I

hr pc hackoffice Medium Average Response Time [ [ D —
Default pc hackoffice, online Laow Average Response Time v [ nia

& TIP** next to Performance Class indicates that QoS Management is making recommendations for that Performance Class at this time

Recommendations ( less than a minute ago )

CQuality of Service Management periodically provides recommendations to help a Performance Class meet its Peformance Objective.
Ho action required: all Performance Objectives are being met.

Resource Wait Times Breakdown

This tahle provides breakdown of resource waittimes by Performance Class.For each performance class, the bottlenecked resource is the one that has the most wait time.This data is used by QoS Managementto produce Recommendations. The data can
also be used to make manual adjustments to the system.

Expand All | Collapse Al

Performance Class/Server Pool CPU (sec) Global Cache (sec) 10 {sec) Other {sec)
¥ staiv-cluster
P salescart_pc 0.005178 0.000000 0.000000 0.000820
Berp_pc 0.005163 0.000000 0.000000 0.001291
P=sales_pc 0.003137 0.000000 0.000000 0.001479
P-hr_pc 0.005085 0.000000 0.000000 0.001019

B Default_pc 0.001295 0.000000 0.000000 0.000520



Metrics Select

ORACLE Enterprise Manager 11g o=s Help Logout

Datahase Control EHHII. Database

Cluster: staiv-cluster =

Quality of Service Management Dashboard

Latest Data Collected From Target January 8, 2011 11:25:58 PM P5ST gagreen ) View Data Real Time: 15 Second Refresh M

This is an overall view of of the quality of service being delivered by workloads (performance classes) hosted in this cluster.The status of how these performance classes are doing against their objectives for a paricular policy is available at a glance as well as
any recommendations to re-allocate resources to address bottlenecks and restore performance. @)

General
QoS Status Enabled
Current Active Policy Buisness Hours | Change Active Policy

Performance Class QoS Details
Recommendations None

Performance Overview

This tahle provides an overview of Performance Class Metrics. Based on the collected metrics, QoS Management identifies a Target Performance Class and provides recommendations to help meet its Perdformance Ghjective.

Performance Classes Server Pools Rank Objective Type Measure Only  Resource Use vs Wait Time (Last 5 sec) Performance Satisfaction Metric (Last 5 min)
salescart pc anline Highest Average Response Time I [ I

Elp pc hackoffice High Average Response Time [ [
sales pc anline High Average Response Time [ I

hr pc hackoffice Medium Average Response Time [ [ D —
Default pc hackoffice, online Laow Average Response Time v [ nia

& TIP** next to Performance Class indicates that QoS Management is making recommendations for that Performance Class at this time

Recommendations ( less than a minute ago )

CQuality of Service Management periodically provides recommendations to help a Performance Class meet its Peformance Objective.
Ho action required: all Performance Objectives are being met.

Resource Wait Times Breakdown

This tahle provides breakdown of resource waittimes by Performance Class.For each performance class, the bottlenecked resource is the one that has the most wait time.This data is used by QoS Managementto produce Recommendations. The data can
also be used to make manual adjustments to the system.

Expand All | Collapse Al

Performance Class/Server Pool CPU (sec) Global Cache (sec) 10 {sec) Other {sec)
¥ staiv-cluster
P salescart_pc 0.005178 0.000000 0.000000 0.000820
Berp_pc 0.005163 0.000000 0.000000 0.001291
P=sales_pc 0.003137 0.000000 0.000000 0.001479
P-hr_pc 0.005085 0.000000 0.000000 0.001019

B Default_pc 0.001295 0.000000 0.000000 0.000520



Metrics — Sales Cart Performance Class

Average Response Time
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Take-Aways

Workload management essential for consolidation

For server consolidation
— Use Instance Caging to distribute CPU among the databases

For mixed workloads ensure resources are available
— Database Resource Manager
— 1/0O Resource Manager
— Parallel Statement Queuing

For storage consolidation
— Use IORM to distribute disk bandwidth among the databases



For More Information

http://search.oracle.com

oracle exadata

or

www.oracle.com/exadata
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