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Virtualization Use on the Rise
Oracle Magazine July / August 2010

Virtualization of Oracle is gaining momentum

Increased Significantly
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Source: Toward a Smarter Information Foundation: 2010 IOUG Enterprise Platform Decision Survey, ioug.org
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Virtualization Use on the Rise
Oracle Magazine July / August 2010

Virtualization of Oracle is gaining momentum
Virtualize Where

Servers / Datacenters

Application Software

® Virtualize Where
Databases / Data Environment
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Source: Toward a Smarter Information Foundation: 2010 IOUG Enterprise Platform Decision Survey, ioug.org
http://www.oracle.com/technetwork/oramag/2010/10-jul/index-087689.htmI#FEAT
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DELL Efficiency Gains

$80 Million in cost reduction by Virtualization & Consolidation

! OEB KBT OB>1FQV LC FQ7

CUT COSTS WHILE INCREASING VALUE, PRODUCTIVITY AN
PBOSF@B | BSB/ P CLO @RPQLJIBOP’

Open World 2009. Presentation by Michael Dell
DELL EFFICIENCY GAINS

TWO YEAR COST

Business Goal:

Shift spending from D veruazaTon
: Hb b mf k d qel RATIONALIZATION )consoumon
| k=~ Styategic

initiatives that | e
improve business Tecon e

Reference: http://www.slideshare.net/Dell_Inc/michaetdell-keynote-oracle-openworld-2009-2221906
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Unique EMC | Oracle Investments

Joint Escalation Center

INVESTMENT

MATURITY OF THE ALLIANCE

1995
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EMC Meets the Needs of Oracle Customers

ALower costn virtual pools of
Oracle IT assets increase
utilization and automation

THE JOURNEY

TOTHE
PRIVATE

CLOUD

AHigher service levels makes it
faster to deploy new Oracle
based apps and keep them
protected and online

STARTS NOW Alncreased agility- share virtual
/ resource pools allows Oracle IT
as a service

EMC
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The Journey to the Private Cloud through
Virtualization

IT PRODUCTION BUSINESS PRODUCTIC IT-ASA-SERVICE

95%
85% “
| Platinum ‘ ’ Gold ’
AAAAKX[AAAAA
ARRAN| [AAAAK i
KANAR| [FOAAAK

0
Percent 15 /0
Virtualized
Lower costs Improve quality of service Improve agility

ORACLE
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The Virtualization Journey

IT PRODUCTION

30%

15%

Percent
Virtualized

Lower costs

ORACLE

Oracle DBAs and IT administrators want to:
Simplify and accelerate daily tasks including:
Development and testing of new databases / Apps
Provisioning of infrastructure in support of Oracle
Efficiently monitor, diagnose and tune performance

Supported by infrastructure that is:

Unified - allows for consolidated sharing of resources
across multiple Oracle databases and applications
from production to dev/test

Efficient - makes maximum use of capacity and is
easy to provision

Easy to Manage- allows Oracle monitor performance
efficiently, to quickly diagnose and tune

EMC
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Simple and Efficient Infrastructure

EMC Unified Storage

Efficient

ril
% Dev/Test

Replication

Oracle RMAN

Consolidate production and dev/test
Single platform for NFS, FCP, iSCSI
Balance performance with flexibility

Snaps and Clones for Oracle DBAs
Setup 10 dev/test instances in 10 min
Reduce downtime for maintenance 90%
Off-load Oracle RMAN backups

Integrated Performance Monitoring

Centrally manage QoS allocation of
bandwidth, throughput, response time

Oracle DBAs» monitor EMC performance
through Oracle EM console

EMC
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Optimize for Cost, Flexibility, Performance

] ] EMCO6s Newest Uni f
Biesl Al ClEnE allows Oracle users to:

Ethernet

NFS & CIFS
File Sharing

Alend SAN and NAS to tier workloads
across protocols to optimize
performance and flexibility for
production, test/development, and
disaster recovery

Ethernet

g g

iISCSI SAN

Avirtualize servers and storage to
dynamically provision and scale Oracle
database and application tiers sharing
pooled resources

AUtilize full EMC and Oracle RMAN
replication capabilities available

. through EMC Replication Manager GUI
interface

EMC VNX Series

EMC
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EMC Replication Manager for Oracle

Flexibility for all Oraclerequirements

Snaps or Clones designed for: Replication Manager
I Backup, Recovery
I Testing Clones
I Reporting Ultra-functional, high-

performance copies

A Spindle-independent = full recoverability

A Consistency Groups ensures write integrity cast and Efficient

A 90% less time in hot backup mode TS Quickly create copies
.. . using less
Comblnlng with Oracle RMAN Economical, infrastructure

space-saving copies

A Empower Oracle DBAs with functionality
using EMC Replication Manager GUI

Oracle Optimized Replication for DBAS

12
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Oracle OLTP RAC with Virtualized Test/Dev
EMC Unified Storage, Replication Manager, and VMware

Benefits § . . .
A Setup test/dev without downtime Site A Data Center S site B Data Center
A Create up to 10 test/dev environments in 10 Wansger server et umess sare 12
minutes opmere oo | S | AASSRRRBRARS
Best Practices Provided T gl .
A Convert Physical to Virtual ** Management server i “
A Create VMware template for Application tiers J"A\‘\(
A EMC Replication mount database to virtual S
machine
A Oracle Rapid Clone synchronize application __~
and database tiers L fabic RecoverPoin EMC Recover SN fabrc
Production |
\ ENC Symmetrix VHAAX ) cnc camion ot 6o
-
Privte Ethenet

Virtualized test/dev environments

EMC
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Performance Architecture for Virtualization

Understanding VMware Virtualization Stacks

Ring 3
Application Application Application | User
Mode
Ring 1
Guest OS Guest OS Guest OS| Bit less
VMO VM1 VM2 Privileged
Ring O

Also called the Virtual
Machine Monitor (VMM) Real Device Drivers Privileged

Hypervisor Device Models / Emulated
_ Most

Host Hardware

© Copyright 2011 EMC Corporation. All rights reserved. 14



What is Binary Translation?

Light weight, efficient, near native performance

User applications are
not translated, but _|
run directly

Binary Translation
only happens when _J
the guest OS kernel

gets called

Native
Performance

Direct Execution
(user mode guest code)

Faults, syscalls
interrupts

Virtual Machine Monitor
(Privileged Mode)

Translator Cache (TC)

Binary Translation Safer user
(Kernel mode guest codg mode code

EMC
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Processor Assistance for Virtualization
Understanding the latest advancements in Processor Technology

VMO VM1 VM2

Ring 3 . o . User

J Application Application Application Mode
Ring O

Linux Windows Guest OS Most
Privileged

Ring -1
VMX Entry || Exit Configuration Memory and I/O
Root Virtualization
Mode Reduce the number of CPU cycles that-XT

instructions take

Reduce the number VMM events

Hardware VM Control
Structure (VMCS)

© Copyright 2011 EMC Corporation. All rights reserved. 16




Baseline Architecture for Memory Management
Three levels of Memory Management for Virtualization

VM 1 VM 2

Process 1 Process 2 Process 1 Process 2

Virtual

Memory
(VA)

Physical
Memory
(PA)

\ L1

Machine
Memory
(MA)

http://mww.vmware.com/pdf/Perf_ESX_Intel-EPT-eval.pdf

EMC
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Processor Memory Acceleration: Nested Page Tables
Rapid Indexing using Nested Page Tables

' ' PA
20_ 25% Virtual Memory (VA) to Physical Memory (PA)

Performance Boost

GUEST

Address Space M

Identifier (ASID)
Allows the TBL to
keep track of
which TBL entry
belongs to which
VM

\ - VMM

TLB misses N
cause poor
performance

Physical Memory (PA) to Machine Memory (MA)

EMC
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Performance Boost: Huge Pages in Linux
Rapid Indexing using Nested Page Tables

HugePages
allows us to change the default memory page size from 4KB to 2MB. With Red
Hat Enterprise Linux 5.5 and the newest processors by Intel and AMD we can ow

have 4MB pages!

Oracle / Linux Benefits:

A Memory used by HugePages is locked and cannot be paged out

A Fewer pages to scan in the SGA

A Working set of buffers for the paging / swapping deamon will be smaller

Virtualization / Linux Benefits:
A Reduces Translation Lookaside Buffer misses

Number of pages in a 10GB SGA

4KB (default) 2.6 million

2MB (Hugepage$ 5000 pages

Oracle Support Note: 36Hi4t68LilndWiHugePages on 64
317141

Oracl e Suiiort Not e: 41 . 1-biﬁf¢1lviLariMéhmiWiihimfsamdl-RJEelPdi@EL 4
19
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TLB Changes with Huge Page

Larger TLB Improves Oracle and Java Performance

20- 25%

Performance Boost

© Copyright 2011 EMC Corporation. All rights reserved. 20

TLB Addressable Memory by Page Size

Page Size Addressable
in TLB

L1 Cache w/32 entries @ 4K page size >2 MB

Address Space
Identifier (ASID)
Allows the TBL to

keep track of
which TBL entry
belongs to which
VM

L2 Cache w/512 entries @ 4K page size
e

(L1 & L2) w/8 entries @ 2 MB page size ( 16 MB

TLB

misses Performance

EMC




Customer Story
Real Examples of Better Performance

Custom Java Application

Yes, Sam thank you very much. We eventually had another
Ultra SPARC T2 and installed that application there. After
enabling large page support and increasing the page sizes
from 4K to 256M, our performance went 24 27 times
faster than on Ultra SPARC T1 (!!!1) as we also was number

of TLB misses drop significantly comparing to our
previous tests.

Have a great weekend,
Denis

Customer from Oracle Open World 2010: Your Mileage May Vary!

© Copyright 2011 EMC Corporation. All rights reserved. 21



The Virtualization Journey

Oracle IT line of business
managers want to:

Maximize performance at
scale and maintain
availability for OLTP and Data
Warehouse Systems =

OPEX savings + increased
quality of service

BUSINESS PRODUCTIC

85%

50%

ORACLE”

Improve quality of service

Using infrastructure that
optimizes how Oracle:

Performs: FAST VBnd FAST
Cache

Scales:VMAX, Unified
Storage, Virtual Provisioning

Protects: EMCRecoverPoint
and Data Domain

Improved quality of service

EMC

© Copyright 2011 EMC Corporation. All rights reserved.
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High Performance, Scalable Infrastructure
for Oracle OLTP and Data Warehouses

Tiered EMCFAST VRnd FAST Cache
Performance Storage 300%more TPM for OLTP
2-3x faster response time foDW

Virtual Provisioning

EMC VP can help Oracle DBAs extract
44% more performance (TPM) with
negligible change in response times

Scale-up or scale-out Oracle

Scale topetabyte level within single or
across multiple platforms

Enhances Oracle RAC consolidation

Scalability

EMC:

© Copyright 2011 EMC Corporation. All rights reserved. 23




Accelerate Oracle OLTP with VNX Series
3Bx utility from your Oracle OLTP using FAST Cache and FAST V

A Improved Oracle transaction time

by 3 7X Virtualized Oracle with VNX Series
: and FAST Cache

I Using FAST Cache and virtualized 4
Oracle (with vSphere 4.1) 35

A Increased performance comes at
only al15% increase in Storage
solution cost

Relative Transactions
per minute
N

A Configuration 05 |

I VNX5300 with20 15K SAS and7  oxa1yearago X series
SSDs drives (2 used as FAST Cache, With FAST Cache
5in a tiered pool w/ FAST VP)

I vs CX4120 with 45 FC drives If you run Oracle OLTR/NX seriess
a great solution

© Copyright 2011 EMC Corporation. All rights reserved. 24
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[ Virtualized Oracle 11g RAC with EIWIC FAST VP h
and VIViware vSphere
EMC FAST VP Maximizes Your DO [t o0
Virtual Oracle Performance & 350,000 Fso g
'-é 300,000 : : Z'Z %
S 250,000 sosopotmeeeaes | 5:0 E
F‘:—: 200,000 | .o g_
= 100:000 I e e e LT : jz
EFDS ° 10 Minute Interwvals o
s M B3
Q:v:—IIII 3 The combination of EMC FAST VP with VMware
1 Fibfe Ch el provides the following performance advantages:
;;,.?"':; EEEEEEEN
S @ Anpplications can extract 44% more performance (TPM)
g with negligible change in response times

SATA

&
A/Mware and EMC FAST VP reduce SLA performance

EMC Symmetrix with FAST VP tuning required by DBAs from hours to minutes

ASystem performance scales more efficiently as workloads
increase (single instance or RAC) while lowering annual
OPEX costs by 33%

EMC
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Enhanced Protection and Recovery for
Oracle DBAs

Application-Level EMC RecoverPoint

Consistency Drop your disaster recovery RTO from
days to minutes- recovering
applications and databases together

Protection I =

EMC Data Domain
Reduce Oracle backup costs up to
90% in just 5 weeks

Complements Oracle Solutions

aad EMC RecoverPoint with DataGuard
Oracle RMA & .
Recovery I PP @BEE Data Domain with Oracle RMAN
1 Dedulication

EMC
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EMC RecoverPoint for Oracle

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D

RecoverPoint RecoverPoint
Appliance Appliance

: Recovery

History
Journal

Journal

g
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

- Continuous local or remote data protection
- Track every Oracle write without application performance impact
- Remotely replicate with compression and writerder consistency

- Multiple protection modes (hot/cold application consistent or crash consistent)

EMC
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EMC Deduplication and Oracle RMAN

BenefItS Be ....................................................................................

A Reduce backup storage -
infrastructure cost 8292% over 5
weeks

A Faster recovery through more
frequent full Oracle backups

Best Practices Outlined ; Nl
A Configuration of Oracle RAC/ASM | Oraclel EMC Data Domain
i - : copies deduplication :
SAN environment on EMC Unified e oo :
Sto rage . Storage saving after 5 Weeks of backup cycle
A Configuration of 10GbE backup oo e
interconnect with Data Domain 5 12000 o 2
. @ 10000 T, E
A Full backup and/or incremental O L R s aeaeaed D F
backup and restore strategies with e L S I
OracloRMAN ° PR R R
|+ Data Written —s— Data Stored % Reduction |

28
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The Journey to the Private Cloud

-
Policy

l \ It lt.
IPI tlnum‘ ’ Gold |
[ Ak ok A A AA A
oo od e B.o.® i
AAARN| AAAAA

Improve agility

—

Greater business agility




Talloring Your Oracle Journey to Private Cloud

EMC Global Services for Oracle

Our IT Experience + Customers + Solutions _9;5'%

Simplify IT while maintaining flexibility:

Stops focusing on plumbing =Virtualized Proven Solutions

from EMC Engineering and Global IT Plainum | Gold
Deliver Policy automation, and chargeback Enify your Rkt | |
storage and unify your Oracle to EMC management
Offers storage for nexgen applications =EMC Atmos

Builds security into the Cloud =RSA Compliance
Dashboard

Improve agility

Greater business agility

© Copyright 2011 EMC Corporation. All rights reserved. 30



EMC IT Case Study: 90% less downtime for maintenan
EMC Replication Manager

Challenge
-Prpg”rfk pbosf b | od”kf\

EMC recently named

- EMC CRM system requires regular downtime for
preventative maintenance and upgrades

Innovator of the Year
)

G,_ Solution: reduced downtime by 90%

QAU - Develop a zeredata-loss transition from Production
orachs applications users group . . . .

global users. global solutions. to Downtime (ACT) environment in 30 minutes

- Same screens and flows as production

- "Store and Forward" all key transactions executed
during ACT maintenance windows

- Users transferred back to production environment
when the maintenance has completed (~ 15
minutes)

EMC
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EMC IT Case Study: Virtualized Oracle Data Warehouse
EMC Tiered Storage and VMware

Benefits

A Deployed VMware for Oracle Business
Intelligence (OBIEE) reducing time on Bl
functions up to 60%

A 2-3x performance increase moving to
EMC Symmetrix VMAX and Flash Drives

Best Practices Outlined

A Consolidation of multiple Oracle Data
Warehouses to Oracle RAC ($3M saved)

A Replication, Dev/Test and Disaster
Recovery best practices

A Scaling out VM templates across Oracle
Application Servers

32
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EMC is the BEST Solution for Oracle
Where are you along the journey?

AHow much have you virtualized?
AWhat is keeping you from the next stage?

AHow can VMware and EMC help you?

IT PRODUCTION BUSINESS PRODUCTIQ IT-ASA-SERVICE

95%
85% v

!PIatmuniv } Gold |
T B O O S T Y Jk‘ ;\‘
Percent RARAR| [AAARA
Virtualiz

Lower costs Improve quality of service Improve agility
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Physicalito\Virtual'Oracle Environment

Dondt think you ar e, know vyo
The Matrix, 1999
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Oracle Licensing Rules: Per Server

Summary of how licensing works per individual server

Oracle Licensing requires all cores to be licensed even If a virtual machine is using
some subset!

4 | )
oy Place As Many databases on thi
€« server as the business needs -

No additional costs for

Hyperthreading

VCPU 1
VCPU 3
VCPU 4
VCPU 5
VCPU 6
VCPU 7
VCPU 8

./
» | vcpPu2

VCPU 11

B
B vcPu12

./
.___

Q B vCcPU 13
B vcrPu 14

B vcPU 15
e B VCPU 16

-
e
&P Do
&

—

VMware offers granular management

A Create single CPU VMs for a developer

A Create multi CPU VMs for group efforts

A Dynamically change the number of cpus when
performing load testing or UAT activities

A Performance of one VM will not impact the
others
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