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NetApp
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" Agenda

NetApp’

Introducing NetApp

Services Oriented Architecture
NetApp enabling Technologies
Enabling Storage Service Automation
Introducing SDK

References

Next Steps
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" Go further, faster®

NetApp-

N

Helping Customers
Go Further, Faster
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" Customer Success Fuels Our Growth

NetApp’

Broad solutions porifolio $58
Industry-leading partners

11,000+ employees $4B
Comprehensive professional services
Global support $38B
150+ offices around the world

20% 5-year CAGR

$2B

$1B

FY11: $5.1B
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" IT Leaders Are Exploring Alternatives

NetApp

Public Cloud Embrace Service Providers?

Cloud $4.2B FY'12 CAGR 34% Delivering new levels of cost

0 efficiency and responsiveness

~18% —

of IT @B e

?Uggets Dedicated Architectures

Ooda ' I
y $25.2B FY'12 GAGR 1% Build a Private Cloud?

Compete on cost and deliver
business enablement

Private Cloud
$2.3B FY'12 CAGR 21%

NetApp Can Help Them Do Both

Sources: IDC, IT Hardware for Cloud Forecast 2010, DRAFT April 2011 « 2010 IDG Enterprise Cloud-based Computing Research, November 2010
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" One Shared Vision and Journey

NetApp
Application- Zones of ITaaS External
Based Silos Virtualization (Internal Cloud) Cloud Services
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= Cisco and NetApp deliver the proven journey.
= Where are you on this journey?

Consolidate Standardize Self-Service

Centralize Virtualize Automate

O e e e .
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NetApp

Service Oriented

Architecture

(e
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¥ Enabling the Path to Private Cloud

NetApp’

Service Requirements

Define your services

Optimize your service delivery
Rapidly deploy your services
Empower IT and your end users
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" Enabling the Path to the Private Cloud

NetApp

Service Requirements Fundamental Elements
Define your services Service Catalog
Optimize your service delivery Service Analytics
Rapidly deploy your services Automation
Empower IT and your end users Self-Service

Scale-up, scale-out
storage pool

Foundation

NetApp Confidential - Internal Use Onl
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"m NetApp Experience Accelerates Design

NetApp

XaaS

= Storage aaS

= Data Protection aaS
= Backup aaS

= Desktop aaS

= Exchange aaS

= Infrastructure aaS

Innovate the next Service
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Backup as a Service
Archival as a Service
Desktop as a Service
Exchange as a Service
SharePoint as a Service
Storage as a Service

DR as a Service

NetApp Best Practices for Design Guides

Service-Oriented Infrastructure with NetApp Shared Storage

O e e e .
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" How Services are related

NetApp

Desktop as a Service

Messaging as a Service

Collaboration as a
Service

Platform as a Service

Storage as a Service

Application as a
Service: SAP

Application as a
Service: non-SAP DBs

Desaster Recovery

Backup as a Service

Archive as a Service

© 2011 Netbipp, Inc. A nights nesewed,

Service Component \

Service if
appropiate
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Service to Customer

Desktop Virtualization

Messaging

Sharepoint

— < Virtualized Infrastructure

Fileservices
SAP

Managed Database

Non Storage
related Services

\

Customer

Internal IT

Entire Market
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" Example : Virtualized Infrastructure

NetApp

Service Component Service to Customer

Desktop as a Service Desktop Virtualization

Messaging as a Service Messaging

Collaboration as a —
Service Sharepoint Customer

Platform as a Service Virtualized Infrastructure ‘ Internal IT

Storage as a Service Fileservices Entire Market

Application as a
Service: SAP Sl
Application as a

Service: non-SAP DBs Metering Service

Desaster Recovery

Backup as a Service

Non Storage
related Services

Archive as a Service
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" Storage as a Service

NetApp’

3l Internal
Server

Customer

What Is It?

Provision and scale storage
and network resources on
demand

Key Technologies
= MultiStore®

= Thin Provisioning

= FlexClone®

= VMware Integration

Virtual/
Physical
Servers

Internal

Server
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“ Data Protection as a Service

NetApp
([T TTWTTIm N
What Is 1t?
FlexVol™ Back up, archive, and
Volume

perform disaster recovery
either to or within a service
provider

Key Technologies
= SnapVault®
= SnapMirror®

= Heterogeneous backup
partners

S
FlexVol™

Volume

I

FlexVol™
Volume

Customer
Sites

* lmmin
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" Infrastructure as a Service

NetApp’

| Internal
Server

What Is It?

Provision and scale storage,
compute, and network
resources on demand

Key Technologies
= MultiStore®
= FlexClone®
= VMware Integration

Virtual/
Physical
Servers

Service Provider
Data Center

Internal
Server
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" Go further, faster®

NetApp-

N

NetApp enabling
Technologies
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I Efficient Platform for Storage as a Service

NetApp’

= Designed for lower cost and
complexity

— Single unified platform and management
interface

— Management integration with APIs
enables interface with your management
structure

— Multiprotocol support including RESTful
interface

= | ower overhead and higher profits
= Process efficiencies
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" Multiprotocol Support

NetApp

= Fulfill your customers’ diverse requirements

= Multiprotocol access to a single pool of storage
= Maximum efficiency and flexibility for your service offerings

= Unified storage supports NAS, SAN, FC, FCoE NFS, CIFS,
ISCSI, and HTTP-based REST protocols.

L

- =
i:i.- ﬁ r rl—

ISCSI FCoOE

CIFS 4 NFS
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Secure Multi-Tenancy: NetApp

Netapp: Partitioning Clients and Workloads

ﬂ 4 = Create secure virtual
i i : ® partitions within the same
== MultiStore physical controller

: = Increase storage utilization
‘ and efficiency in shared
infrastructure

Virtual Storage Virtual Storage Virtual Storage B i ®
L2l Sorage {1 Vinua Slorage. © 1 Vit Slorage MultiStore® is a proven

technology with NetApp

— Over 16,000 licenses sold
[] Priority 1

@ Prieiyz  —  FlexShare®
B Priority 3

—_—
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NetApp’

70
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50
40
30
20
10

0

Performance by Workload

FlexShare
Gives Priority Service to Your Most Important Workloads

Without With

FlexShare FlexShare

O Low Priority @ Med Priority B High Priority

© 2011 NetHApp, Inc. H@Bm‘gﬁmmed/. NetApp Confidential — Limited Use

= Workload prioritization provides
“class of service”

= Control of system and client
workloads

= Disparate workloads can share a
single system

21



" Integrated Data Protection -

NetApp’ [u

Comprehensive Data Protection

= Policy-based data management %ﬂ‘%ﬁ%’!‘
. . . . ORACLE Bihange EY ()

= Application-specific data protection App

= Full coverage for NetApp® and third-party data Integration

Continuous
Broad SLA Support Availability
= 24x7 continuous data availability S ahot™
= Extend to compliance (Sec 17a-4 and others) Copies
= Adjustable RPO for backup and DR
Efficiency DR/Dev/Test

= Up to 75% capex and opex savings
= Up to 95% smaller footprint and less network traffic

= Shrink backup from hours or days to minutes Disaster
Recovery
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" Go further, faster®

NetApp-

N

Enabling Storage
Service Automation
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" Storage Service “Language”

NetApp
Box-level Management

LLIM Size 200 GB |
Storage System prod_stor_40 | v
Aggregate agard |v
Wolume fv_ora_21 |»
Space Guarantee none |+
Fractional Reserve 0
.
Service Level Management
Deduplicate
Local Backup Schedule  Hourly |12@8-18 LN Size 200 GB |

Mightly 5@22 > Service Level (O Gold
) silver

Weakly 3@Sat
O Bronze
Remote Backups

What are the service levels?

Storage System archived3 |«
Agaregate agarl v
Wolume archive_03 |+

Remote Backup Schedule Mightly |24@22
wWeekly S0@5at

Disaster Protection

Storage System dr_stor 01 |+

Sgaregate agarg (v

wolume fw_ora_dr_21 |+
.oand s0on ..

e e e R
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“ Service Automation — Storage

NetApp'
| need three :
800GB Oracle® Service Catalog
instances at the Network Server  Storage

Gold service level

Gold = Protection
Self Service policies

: = Provisionin
el Silver policies ’
= Resource pool
Bronze = Chargeback
Application metrics
Admin

Change
backup policy
for Gold
service level

to twice a day
Storage/Backup

Admin
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") Sample Storage Service Level Agreements

NetApp’

Service | Definition

Level

Gold “5 9s” availability
DR Replication: Synchronous or Async with 10 minute RPO
Fully provisioned (guaranteed)

Silver “5 9s” availability
DR Replication: Asynchronous with 1hour RPO
50% oversubscription of capacity (thin provisioning, dedupe)

99.995% availability

Disk based backup with 24 hour RPO

100% oversubscription of capacity (thin provisioning, dedupe)

e e ——————————————————————————— e —— e
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What Is Effective Management?
neta-- Optimize Storage & Service Efficiency

Service Automation Capacity planning & chargeback
Policy based workflows & - VM optimization
Automated error correction Assurance Monitoring

' Multi-vendor
Service Catalog for SLAs g | - . - ulti-vendo

Control

Device management
Problem detection
Standardization
Monitor & report
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B OnCommand Ecosystem Integration
netapp  APIS, SDK Provide Flexibility to Choose the Right Solution

: = < =
Microsoft: = e vze g 2 In-House
. L S o
vmware @ N 2 © Management
=S 3 <
o , =
CITRIX 33 g Tools

Control

Enterprise
Management
<bmcsoftvare
G == U rujimsu
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" OnCommand Insight Balance (Formerly Akorri)

NetApp’

b Server Storage

- Your Infrastructure

PHYSICALDRIVEL
g

T1_datal

PHYSICALDRIVED

D:
p
= vmfs_MEM4 vmhl
[ 0 =
5SS F: A v

Map service health

B SN ANANANNN
gaoss | (L LV

AANAN A
|
AL

S = Optimize workloads

UATRVAIRVATR AR TR VAR VAR VAR VAR AR S s BT AT A ¥

Predict and resolve
problems

Get analytics that
provide intelligence,
not just a bunch of
data
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" OnCommand - Unified Manager

NetApp’

Resource Growth Rate(%a) Trend Space Utilization

| = Deliver services efficiently
~ = Service catalog

Automated provisioning and
protection

- - f - = Unified and extensible policy
——mLTIIE T infrastructure

= |= = Uniform management across

Dataset Overall Status @ | | External Relationship Lags + @ | Unprotecied Daia ) :

o0 . 1308 .

. i - :

Full Soon Storage - 7] :

st n " @0 v :
J

Single configuration repository

for reporting, event, & audit logs

2 — Integration with VMware® and
T ~ Microsoft® Hyper-V™
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NetApp (Formerly SANscreen)
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Operations
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0so000] — TierName
o
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000
e
$2490,000.00 G et
s200.000.00)
£ nsooon
#0000
0000
5000
NA  Opeators Engineerin Doy Markebng
Business Unit

capacrty COnsumpunn Forecast
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Month Forecast Data Center
Tier m u- - 8 Besst Soectn
m I | n a
¢ BN i
m -l--
Range (Months)

P EEEN<ss 17 H<s W>-#]
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Oc oﬂdw(alemeﬂlsmﬂdcwn tu!hede(ﬂs f a chart

Nethpp™ NetApp™

Shrlge Cap-city Trend

old Data Center

MMM@W e

]  Forecasted Growth Rate: 0.65 T8

P T —

OnCommand Insight Assure, Plan, Perform

Optimize and Plan

- Your Services

= Assure
— End-to-end visibility
— Set policies and best practices
— Plan and validate changes

= Perform

— Correlate resources to
applications

— Manage, optimize resources

= Plan
— Manage and plan capacity
— Trend, forecast, report
— Enable chargeback

© 2011 Nethpp, Inc. A ights eserved.
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" Data Center Automation

e e O Service Catalog
. ? - High-level Abstraction
Subscriber * Web Service APIs
- Offers Storage Services

Supported Orchestrator

g ¢ U

Service Catalog
Service

Storage
Architect

—_

-
9
e

V)
O
Q

Q
<

Policies

P -
o
=
o
=
c
o
&2
>
o
S
o

Protection Mgr
Operations Mgr
Resource Pool

Multi-tenancy

Product View Logical View —
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NetApp COMponents

Vs

Compute h\ B h\

& VMware vShield
AN

o o ] -

VMware® vShield
AN

tot tot Cisco Nexus™
AR ¥y N 1000V
VMware VMware VMware vSphere
vSphere vSphere »
# =l Cisco® UCS 5100
% Blade Server
7 #
Cisco UCS 6100
\ Fabric Interconnect}
Ey-—y-—F )
Cisco Nexus 5000
I I Cisco Nexus 7000
J
" SAN | b
x X Cisco MDS
A J
f Storage %630 %65 )
1) o NetApp®
= = MultiStore®

-

NetApp FAS

,

© 2011 Netbipp, Inc. A nights nesewed,

VMware vShield
Manager

VMware vCenter

NetApp
SnapManager®

Cisco UCS
Manager

usalJosSNYS ddyieN

Cisco Data Center
Network Manager

NetApp FilerView®

NetApp Provisioning Manager
NetApp Protection Manager
NetApp Operations Manager

NetApp Confidential — Limited Use

Secure Multi-Tenancy: Cisco, NetApp, VMware

Compute

VMware vShield
VMware vSphere

Cisco Unified
Computing System

Network

Cisco Nexus 1000V
Cisco Nexus 5000
Cisco Nexus 7000
Cisco MDS

Storage

NetApp FAS
NetApp MultiStore

Management

VMware vShield Manager
VMware vCenter

Cisco UCS Manager

Cisco DC Network Manager
NetApp Operations Manager
NetApp Provisioning Manager

NetApp SANscreen® and
SnapManager®



NetApp

Introducing NetApp
SDK
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" NetApp Open Management

NetApp

IT Service Management Frameworks
Orchestration Frameworks
Virtualization Management Products
In-House Management Tools

SnapManager®

Open Management Interfaces
SDK, Plug-Ins, Adapters

SANscreen® (service Assurance)

NCEVOM Evc  HP  IBM | HDS

Storage
Automation and
System Mgmt

Other

« Protection Manager
* Provision Manager
* Operations
Manager

 Systems Manager

I e L e e
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“ NetApp Open Management Interfaces

NetApp’
: 0 = Enables IT service management and
IT Service Virtualization In-House .
Management g Management | Management orchestration platforms to Mmanage
Platforms Products NetApp storage

NetApp@ Open Management

WHOMEEES 1 = Adapters and plug-ins enable
| management of NetApp storage from
overarching virtualization management

Network  Servers Applications
products

Service Provider Infrastructure

= Enhanced management of NetApp
storage using in-house management
tools

NetApp Manageability SDK Available FREE Through

NetApp Communities
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" NetApp Manageability SDK Key Features

NetApp’

Complete set of open interfaces and necessary tools to integrate
with manageability software (Operations Manager, Provisioning
Manager, and Protection Manager)

SDK APl library bindings in C, Java™, Perl, and .Net

Support for all industry-leading operating systems

— Windows®, Linux®, AlIX, HP-UX, Solaris™, VMware® ESX
Sample code and developer tools

Solution guide: Storage Provisioning Automation

Download and support via the NetApp Communities Web site
Fully supported by NetApp Global Services

e — ———————ma e e N
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" Automation, Service Assurance and
o Chargeback Metrics for Storage

= Automate provisioning and protection
[ »  policies

= Monitoring, alerting, reporting,
capacity and performance
Protection management for NetApp storage

Policies

Network | | Server | Storage

Provisioning

s | = Distribute storage costs for shared

Service #3
Metrics

J @ ) ) business services across customers

Sl * Access source data for metering and
chargeback of storage resources

C
S
(4]

==
n O
EE
£
@

Resource
Pool
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" Secure Multi-Tenancy Open Management
neapp TOr ITSM and Automation

Partner Orchestration &

Self-Service Portal = Open Management strate
ITSM Vendors ! P g &

through open APls

Detailed tenant and infrastructure
procedures

Enabling ITSM and automation
vendors to provide:

« Self-service portals

« Enabling end-to-end
provisioning, management,
monitoring, and troubleshooting

VMware vCenter
APls

Cisco UCS
APIs

anagemen
Provisioning
Troubleshooting

Cisco DCNM
APIs

= Enable rapid integration for ITSM/
DCA vendors

NetApp Manageability
APIs
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NetApp’
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" How to Get Access to SDK?

NetApp’
NetApp Manageability SDK is available to all TSPs
via our community site at:

— http://communities.netapp.com/community/interface
s and tools/interfaces

For all developers, after registration at
— http://developer.netapp.com

SDK Access request form and SDK training materials
are on this site

Design guides on how to use SDK for various key
use-cases are also on this site

O e e e .
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" What resources do we have for TSP’s?

NetApp-

3x VM running the simulators — to simulate SM/SV
primary and secondary with different storage
efficiency features enabled

1x VM running the OnCommand management
softwares, i.e. the Opr/Prot/Prov Mgr,
SystemManager2.0, Management Console 3.0 and
the Java/Perl script.

A comprehensive set of powerpoint and docs
describing how the OnCommand, Manageability
software and the API/SDK works

10 exercises with detailed step by step notes

—_ e T S
© 2011 NetHApp, Inc. F)&m};ﬁmmwed/. NetApp Confidential — Limited Use 42



" Communities Page
NetApp
mppcmmmmmwm———

- ‘“ http:/fcommunities.netapp.com/community/interfaces_and_tools/developer

¢ Favorites ‘“ MNetApp Community: Space: Developer Commun... ‘ ‘ ﬁ |

Net&pp Community > Developer Network = Developer Community

Overview £ All Content (7) L) Discussions (0) |=| Documents (3) i@ Blog (o) Videos Set as default tab

oF ANNOUNCEMENT: NetApp Manageability SDK 4.1 Public Beta available now snow Detais

NetApp DevCon 2011 - Japan Edition on Sep 28-3

NetApp Developer Contest coming Soon.

Getting Started Recent Discussions Tv
. i rnarboen B
Tutorials %z SMNMP problem: [snmp.agent resp failed-warning]: Could not W Registratiar
send response to host: <IP ofthe host=: reason : Failure Chicago Oc
« Howto download and install NMSDK and identify the support could be due to either DNSigateway misconfiguration or ddaysaqo s
system Introduction to MNetdpp Manageability SDK takeover/giveback in progress " MetappDe
» Understand the SDK Core APl types and Data OMNTAP API W& volume Shadow copy Senvice with SnapDrive hardware e %Durcgargnuej
fundamentals g : de" an
Core SDK and Data ONTAP APls in NMSDK Bl st
L " &
s Understand in detail the different API categories DataFabric ) Volume invalid M ethpoDe
Manager Server APls in NMSDK ®a i ; ) wsee  DEVCONZ0]
- g i ol Firefox and filerview error #Methpp
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NetApp

Questions?
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NetApp’
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