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= Qver 8,000 joint ESX customers

= Mutual Global Alliance Partners

» Established Virtualization Joint escalation team

= NetApp Is the reference platform for ISCSI and NFS
development

= Entire NetApp product portfolio is VMware® certified

= NetApp working to define the vStorage API standards
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VMware’s Effect on Storage

= Enterprise features of VMware require shared storage

— VMotion

— Storage VMotion
— HA/DRS

— Fault Tolerance

= Additional capacity required for VMware snapshots, vmkernel
swap, and VMFS overhead

» Reasons for migration to network storage:
— Increased mobility (66%)
— Cost effective Disaster Recovery (61%)
— Increased Uptime and Availability (56%)

NetApp reduces storage consumption and address the

costs associated with the storage infrastructure
Source: Enterprise Strategy Group, 2007
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NetApp Storage Efficiency

Traditional Data Growth

R
& Snapshots )
SATA / PAM I
Storage RAID-DP Available
Costs : L
Thin Provisioning Today

Zero Cost Cloning
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Cost-Effective Data Reliability

The Problem:

* Double disk failure is a
mathematical certainty

» Falilures are magnified in
Vmware environments

 RAID 5 (single parity disk)
— Insufficient protection

 RAID 10 (mirrored copy)
— Double the cost

RAID 5
Cost Low
Performance Low
Resiliency Low

www.siwel.com

NetApp RAID-DP® Solution:

» Protects against double disk
fallure

« High performance and
fast rebuild

« Same protection and
performance as RAID 10
at half the cost

« High utilization (87.5% default)

RAID 6 RAID 10 | RAID-DP
Low High Low
Low High High
High High
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Traditional Storage Array

VMware templates
and clones

e Clones are 100%
identical

* Including OS and
applications

 Clones consume
storage equal to
size of original
template

By design VMware® environments are very redundant

www.siwel.com
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ESX [ Virtual Machine 1 ] [ Virtual Machine 2 ] [ Virtual Machine 3 ] Dedupe removes

Cluster redundant data

» Supports FCP, iSCSI,
& NFS

> * 50% — 70% storage
=3 reduction
-~ « Enhances linked
D ¢ )
Dpfeiorg 2 clones in VDI w/ dedupe
of:
~ User data

Persistent or

Non-Persistent
Desktops

. Deduplicated Flexible Volume )

NetApp FAS System

NetApp dedupe aware cache scales storage beyond limits
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NetApp Software Efficiencies:

Dramatic Reductions in Storage Space

™ .
save  Deduplication Save Snapshot Copies
over
up to .
9p5% Saves up to 95% for full 80% NetApp Snapshot copies do
backups; 25% to 55% for most not require “copy” space,
S data sets - serve local backup purposes,

deliver savings of up to 80%

33% Ihin Provisioning Save Thin Replication

® up to
(FleXVOI ) 95% Disk-to-disk data protection

20% to 33% typical savings saves up to 95%

—
save.  Double Parity RAID save  Virtual Clones
Up to _ ® over ®
2169 (RAID-DP®) 8004 (FlexClone®)

Saves up to 46% versus
mirrored data or RAID 10

Savings equal size of the
original data set minus blocks
subsequently changed in clone

W
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Deduplication and SnapMirror

= Replicates only the deduplicated blocks
= Only unique data is replicated to the DR site

New Data Written

bl t o

. . . . SnapMirror .
. .. . éAfter

Before Dedupe  § iDedupe:

(Primary Site) (DR Site)
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Instant Storage-Efficient Backups

The Problem . NetApp Snapshot™ Solution
* Tape is slow, complex .« Backups built in to the storage

« Backup / Recovery takes too long « Instantaneous backup & recovery
* Recovery points are limited « Space efficiency

« Large amounts of data * No performance penalty

APP | APP
os ||| os

QQQ
. E

I Storage Pool ..

Traditional Backup Is NOT Practical Fast, Affordable and Simple

APP (I APP
| osf| os
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SnapManager® for Virtual Infrastructure

Primary Site m Policy-based
management of

— Snapshots

AFE )| A5y AEE ) AFE — Restores

|os|os |os|os L
— Replication

= No performance hit

= Backup hundreds of
running VM's in
minutes

m Restore Datastore,
VM, or Individual File

m SMVI coordinated with

vCenter

=

SMVI

POLICIES

‘Backup Storage Pool Virtual Center
‘Restore — VM-aware snapshot
‘DR — VM locality

W
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SMVI Automates DR Replication

Primary Site DR Site

=
BE EEE Ijlj

vCenter

POLICIES
‘Backup
‘Restore
‘DR
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VMware Site Recovery Manager

Primary Site DR Site

Aﬂi ARG P8 || ARE) APP | APP||| APP.
| osifios 1Y 551l os | =EE
’7
vCenter -
Confirm? = :
SMVI - vy =

POLICIES

‘Backup

Storage Pool Storage Pool

‘Restore
‘DR
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SRM DR Testing w/FlexClone

Primary Site DR Site

|°S|°S |°S|°S |‘os |os|os

vCenter

Test DR
T A .

“l can [also] quickly test and automate my DR with VMware® Site
Recovery Manager and NetApp® FlexClone®. Bottom line: NetApp

saves us a ton of time and money.”

—Vincent Biddlecombe, CTO, Transplace

O @
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Business Continuance in the Cloud

ofel

SharePoint

Hiogore
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SnapManager for enterprise RPO & RTO:

= Co-Developed by NetApp Global Alliance Partners

® Microsoft, Oracle, SAP & VMware

www.siwel.com



VMware vSphere

" w ESX 3.5 today

— 32-cores per server
— 256 GB RAM per server
— 170 VMSs per server

m VSphere 4.0
— 64-bit hypervisor
— 8 vCPUs per guest
— 64-cores per server
— 1TB RAM per server
— 320 VMs per server
— Disk: 350K IOPS

- Network: 30Gbps+

www.siwel.com

'.'



= vSphere is the foundation for cloud computing

= VMware is enabling storage functionality for small
environments (those w/o intelligent storage)

* Thin-provisioned virtual disks
» Reduces initial storage consumption
= Lacks support with all features

» VMware Data Recovery

* Provides backup to disk and simple recovery at a file or
Image level for small environments

= Automating multipathing assignments
= ALUA plug-n-play multipathing for SAN
* Enhancements to ISCSI SW implementation

'.'< 4'
www.siwel.com
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VMware View

25 MB
VMDK

25 MB
VMDK

25 MB
VMDK

B85 B85 85

Clients

10 GB
VMDK

®

o 4 View 3
File Server Composer j_i
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Clients
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Manager
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VMware View on NetApp

File Server

®

View
Composer
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VMDK
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Geting started [JEEE T

What is the Rapid Cloning Utiiity?

The Rapid Cloning Utlity alows users to quickly create and
deploy virtual machines using NetApp's Flexcione technology in
an automated fashion without having to write custom scripts.
“The tool lets users quickly and efficintly cone datastores,
create virtual machine clones in Virtual Center, power up virtual
machines, and apply guest customization specfications to the
guest operating system in each individual desktop.

To access the Rapid Cloning Utity, right-click your golden
virtual machine tempiate and sekect "Create NetApp cione...”

(210.61.167.168 - VMware Infrastructure Chient 9=
File Edit View Inventory Administration Flugins Help
& a g i S 1)
Inventory Scheduled Tasks. Events Administration Maps Consolidation

@ Create NetApp FlexClone
DataStores
Specify the detz
How many dol
Recent Tasks x
Mame Target Status | Intiated by e Time | Start Time | Complete Time.
Clone destination
Clone details
y ; 7 Tasks @ Alams | \ministrator
Filer details Number of clones: 25
Summary
Mumber of datastores: 1
Clone name : clone%NUMBER3%|

& Create MNethpp Clone Wizard

BEX]

Choose where you want the clones created
Where would you like to place the newly created dones?

Clone destination

Clone details =] RRE DevEnvironment
Filer details = [ Test

Summary = ﬁ noDRS

| [ 1081.167.136
_IHE'J = @ 10.61.167.154

@ny
@ pa

Help |

MNext >

Cancel
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NetApp Rapid Cloning Utility

Integrated cloning and
provisioning utility for VMware®
virtual machines

vCenter plugin

Import cloned desktops into
VMware View Manager

Provided free of charge to
NetApp customers

Provision thousand of VMSs In
just minutes (at zero cost




Energy Sector Case Study: Before

« Exponential VM and storage growth.

« Complex mix of storage technologies (DASDI,
ISCSI, FC) from multiple vendors.

* No flexibility for provisioning or expanding
capacity.

 Critical application server backups taking 6+
hours and restores take longer.

 Single nightly backup limits recovery options

« Data movement between production and UAT
takes days.

www.siwel.com



Energy Sector Case Study: After

« VMware storage & replication reduced by 64% or 4,764 GB

« A single architecture, management, and backup strategy for
ESX, Direct Attached hosts, and Windows File Sharing

« Capacity is added & datastores resized online on demand
« Ciritical VM & application aware backups reduced to minutes
« Backups every two hours provide multiple recovery points

« Automated process to refresh UAT from production servers in
minutes without doubling the storage

“...if you are looking over these core technologies, I'd

suggest you talk to [Siwel] before making a decision.”
Senior Director, Enterprise Architecture

www.siwel.com




Reduce VMware Storage Costs

Guarg: Deduplicate redundant data

$ — Virtual machines, user data,
protection copies

* Double storage utilization levels
— Avoid overprovisioning capacity
« Zero-capacity VM clones

— Create virtual machines using no
additional storage

E  RAID 10 protection at %2 the cost

.\ NetApp | _=
for Virtual Environment®

-— -—
Traditional NetApp Use at least 50% less storage.
Storage Requirements Requirements Guaranteed*_
192TB 67TB

*For terms and conditions, go to netapp.com/guarantee

www.siwel.com




Thank You !
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The VMware vStorage Initiative

Virtually anything
is possible.

Partner Integrations

vStorage Technologies and Interfaces

vStorage
Technologies

VMFS

Storage
VMotion

Thin
Provisioning

Linked Clones

Storage
Partners

Management

Array-based
Capabilites

www.siwel.com
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VMware vStg

NetApp vStorage

Initiatives Details Implementations

Virtual Storage - Virtual
_ Open Specifications :
Mgmt Appliances Operations Mgr

Thin Provisioned - Implementing on
- Open Specifications
Mgmt Policies SAN & NAS

Software APl with FlexClone®
Linked Clones

Implementation Integration

Virtual Storage - Data ONTAP®
: Open Specifications : :
Appliances Virtual Appliance
Plug-n-Play

via ALUA

- Multipathing APIs Open API

N Offload Writing Implementing on
Open AP

" Zeros SAN & NAS
www.siwel.com 31 /AR




vStorage Virtual Appliances

Initiativeg

Virtual Storage

Mgmt Appliances

Virtual Storage ONTAP
Appliances Simulator
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vStorage Intelligent Storage Policies

Initiativeg

Thin Provisioned

Mgmt Policies

Offload Writing

w  Zeros
www.siwel.com




vStorage Multipathing

Initiativeg

-

Multipathing APIs

— —»

P o Py L __

Fibre Channel

[ S ——————— |
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vStorage Linked Clones

Initiatives

=
Linked Clones

www.siwel.com
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“Beyond Dedupe: Zero Cost Cloning

£710.61.167.168 - VMware Infrastructure Client =5
File Edit Wiew Inventory Administration FPlugins Help
& . V| & +» & n
Inventary Scheduled Tasks Everts Adrinistration Maps Consalidation Methpp

Getting started Storage Controllers |

What is the Rapid Cloning Utility?

The Rapid Cloning Utility allows users to quickly create and
deploy virtual machines using NetApp's Flexclone technology in
an automated fashion without having to write custom scripts.
The tool lets users quickly and efficiently clone datastores,
create virtual machine clones in Virtual Center, power up virtual
machines, and apply guest customization specifications to the
guest operating system in each individual desktop.

To access the Rapid Cloning Utiity, right-click your golden FlexClone

virtual machine template and select "Create NetApp clone...” > y o Virtual
% Machines

FlexClone
DataStores

Recent Tasks ®
Narne Target Status | Triiaked by = Time | Start Time | Camplete Time
¥ Tasks @ Alams | Administrator é’
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Gigabit Ethernet: Fast & Cheap

NetApp & VMware Relative Performance Report TR-3697

100%
 FCP [
iSCSI 80%
70%

NFS 60%

50%
40%
30%
20%
10%

0%
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NetApp VMware Joint Desktop Solution

100%

90% -

80% -

70% -

60% -

50% -

40% -

30% -

20%

10% -

0%

Linked Individual User Data Data
Clones Desktops Protection

NetApp Arrays Traditional Storage
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Ble Edit View Invertory Admiristration Bug-ins

& & %
= Ej WMSHE-YTEAM-0L

Help

Ed EJ & Home b g7 tnveokory b [ Hosts and Clusters

Search Inwentory 3

| 10.60.232.61
=1 [ [viehe-b36so-0+. ito.c = = - =
& Win7 wml orage Management Storaoe C o Refiesh
G wan7 sz ESX Host Utilities -
&) winista_vni N Datastare Datastore Capacty  LUM Pathname Storage Capacty  Storage Stalus
e
a
» Storoe Details ® Controllers ymshe-fas3020-7 (4 LUNs)
Dats Calection
# Controller: vmshe-fas3020-8 (4 LUNs)
S Controller: vteam-fas3020-01 (2 LUNS)
vmiz_dalestorel 2000058 Prolieoitfun 205.0058 ® Onine
vmis_dotastore2 715008 Frolfeoridunz 75,0000 & onine
3 Controller: vteam-fas3020-02 (2 LUNS)
vmis_datestored 15218 Prolfeodiuns 20078 @ arine -
Details
Starage Controller: vieam-fas3020-01 Partner: vkeam-fas3020-02
LuN Capaity
Narme: umhba33Ce:ToL 3 I Datastore Usage (23%)
LUK Patname: rolvoHdur b LN Usage (23%)
Serid Murber: HnLGoLtFHFz Vo T o
s e alume Usage (2%)
Space Reservation: Enabled | e
LUN Type: wmware
Protocct ISCSI Name: volt
IGroup Marme: wteam-igroup-1 Stetus: onfine:
KZroup Type: wmware Trpe: Flexible
mishe-deN2950-01.r1p.netapp.coml Guarétes: Volume
Aggregate: aggrd
Snapshot Reserve: 20%
Deduplication (Advanced Single Instance Storage) Autogrow ncrement: 10.00GB
e —— Aoy ows Mo Size: 240,00
Status: active Agregsle Size: 20078
Space Savings: 65%
Rapid Cloning Utility =
SANscreen +
Plugin 3
A J (3] | Bom ]|
Recent Tasks x
Hame Target [ Sras [ Detals [Tnbiatedby | vCerker Server [ Regquested Sttt Tine | Seaet Tive | Complati A
Y A com.netapp.excforce, Dizcovery. . hie-bm3E50-04.rtp.netapp. & InFrogress Adminigtratee [ VMSHE-VTERM...  2/19/2009 10:20:49 8 2{192009 10:20:49 A
9 WX comunetepp.excorce NetApn StorageDiscovery.., o vinshe-bm3250-04.tpnetapn.com (& InProgress Adminstrater () YMSHEVTEAML. 2192009 10:18:17 A
¥ HEkcomnekapp.exciorce NetApp StorageDiscovery,.. ] vimshe-bm3S50-04.tp.netapp.com @ TnProgress Administrator (5] VMSHEVTEAM... 2192009 10:15:16 A =
& ™ &
T Tacks @ Alzms Livznae Pesiod: 125 days romaining  Adminstiator
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