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Challenges In The IT Environment

ÁOverwhelming complexity

Á>70% of IT budgets just to 

keep the lights on

Á<30% of IT budgets goes to 

innovation and competitive 

advantage

Where the IT Budget Goes

42%
Infrastructure 
Maintenance

30%
Application

Maintenance

23%
Application 
Investment

5%
Infrastructure 

Investment

Your Business Can Change 
Only as Fast as Your IT Can 
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The Goal: A Virtualized Dynamic Data Center 

IT

as a 

Service
(Internally or 

Externally 

Provisioned) 

Efficiency

Control

Choice
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Cloud
Computing

Efficient

Flexible

Dynamic

Trusted

Reliable 

Secure

DATACENTER

TODAY

The Journey To IT as a Service

External 
Cloud

Internal 
Cloud

Private Cloud

App

Loads

Federation & Choice

Standards

Efficient  Å Reliable Å Flexible Å Secure Å Dynamic
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Introducingé

The best platform for building cloud 

infrastructures
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Application 

Services

Infrastructure 

Services

VMware vSphere 4.0Ê
The Industryôs First Cloud Operating System

Scalability

Dynamic Resource 

Sizing

Network 

Management

vSphere 4.0

Firewall

Anti-virus

Intrusion Prevention

Intrusion Detection

Security

Clustering

Data Protection

Availability

vNetwork

Storage

Management 

& Replication

Storage Virtual 

Appliances

vStorage

Hardware Assist

Enhanced Live 

Migration 

Compatibility

vCompute
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VMware vSphere 4.0 Delivers

EFFICIENCY

CONTROL

CHOICE

Cut capital and operational 
costs by over 50% for all 
applications...

éwhile automating
quality of serviceé

éand remaining independent 
of hardware, operating system, 
application stack, and service 
providers
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95% of 
Apps 

Require

IOPS

Network

Memory

CPU

< 10,000 

< 2.4 Mb/s 

< 4 MB at peak

1 to 2 CPUs

VMware 
vSphere 4

350,000+

30 Gb/s

256 GB per VM 

8 VCPUs

VMware 
Infrastructure 3

100,000

9 Gb/s

64 GB per VM

4 VCPUs

VMware vSphere 4.0
Designed for Business Critical Applications



Single VM Performance:
Well-Known Database OLTP WorkloadÀ
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Next Generation Intel® Xeon® based 8-pCPU server

RHEL 5.1

Oracle 11gR1

In-house ESX Server

ÀA fair-use implementation of the 

TPC-C workload; results are not 

TPC-C compliant

< 15% overhead for 8 vCPU VM

24,000 total DB transactions per second

Near-perfect scalability from 1 to 8 vCPUs

250 MB/sec of disk I/O



Single VM Database Performance

5x
Global payment 
processing traffic 



Multi-Core + VMware = Record Performance

8,000 Mailboxes 16,000 Mailboxes



Multi-Core + VMware = Record Web Performance

3x
THE AVERAGE DAILY 

EBAY TRAFFIC



All Applications ïAll Workloads

100%
Virtualized Data Center



vNetwork Distributed Switch

vSwitch vSwitch

App

OS

vSwitch

App

OS

vNetwork Distributed Switch

Net State Net StateNet State

App

OS

Nexus 1000V  
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vStorage Thin Provisioning

Virtual
Disks

Data
Storage

vSphere

10GB 40GB20GB

20GB

10GB

40GB

20GB

100GB

40GB

Saves 
Up to 
50% on 
Storage



Storage VMotion

Choice of Storage Array or Protocol 



App

OS

App

OS

App

OS

App

OS

App

OS

vStorage APIs

Enhance integration of VMware 

Infrastructure and storage 

partner capabilities

Provide storage management 

tools with visibility to virtual 

machinesô use of storage

Leverage array capabilities at 

per-VM level

Fully utilize investments in 

advanced storage capabilities

Simplify storage management for 

virtual environment

VWware Infrastructure

Partner Storage and 
Management



Application Services 
Built in Service Level Controls

Scalability

Dynamic Resource 
Sizing

Security

Clustering

Data Protection

Availability

VMware Fault 
Tolerance

VMware Data 
Recovery

HA, VMotion, 
Storage VMotion, 
NIC/HBA teaming 
provide resiliency 
to downtime

VMware VMsafe

VMware vShield
Zones

ESXi locked down 
interfaces, no 
general purpose 
OS dependence

Hot add of virtual 
CPU, memory 

Hot plug devices

Hot extend or 
virtual disks

8-way SMP and 
255 GB of virtual 
machine RAM

DRS shares and 
reservations allow 
apps to shrink and 
grow based on 
priorityC

U
R

R
E

N
T

N
E

W

Firewall

Anti-virus

Intrusion Detection

Intrusion Prevention
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Hardware

vSphere 

Extensible Management Suite

SLA Driven 

Management 

Model 

Availability

99.99%

Security

High

Performance

.2 
Milliseconds

VMware
vCenter
Suite

Infrastructure Management

Self Service Management

Self Service Portal Service Catalogue Billing/Chargeback

Provisioning Configuration Capacity Operations Performance Availability
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VMware vSphere

EFFICIENCY

CONTROL

CHOICE

Cut capital and operational 
costs by over 50% for all 
applications...

éwhile automating
quality of serviceé

éand remaining independent 
of hardware, operating system, 
application stack, and service 
providers



Cloud OS ï
The Underpinning For Cloud Infrastructures

Private Cloud

Internal 

Clouds

App

Loads

Cloud OS

Management

Federation & Choice

Standards

External

Clouds

Cloud OS

Management
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Technology Introduction Timeline

2008 2009

Unified
Computing

System

Nexus 2000
Fabric Extender

Nexus 1000V
VN Link

Nexus 5000
Unified Fabric

Nexus 7000
Lossless

Ethernet

Q1 Q2 Q3 Q4 Q1 Q2

April 9, 2009 Cisco Inc., Company Confidential - NDA Required
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Unified Fabric with FCoE
At Least 6:2 Consolidation of Links

ÁFCoE Standard (FC-BB-5) 

Completed in June 2009

ÁCisco Nexus 5000 switch

ÁConverged Network Adapters 

ÁEcosystem in place

SAN A

LAN

SAN B

25



VN-Link With the Cisco Nexus 1000V
Industryôs First 3rd Party Distributed Switch for VSphere 4.0

Problems:

VN-Link:

ÅExtends network to the VM 

ÅConsistent services model 

ÅCoordinated, coherent management

ÅVMotion may move VMs across 

physical portsðpolicy must follow 

ÅImpossible to view or apply 

policy to locally switched traffic

ÅCannot correlate traffic on physical 

linksðfrom multiple VMs
VLAN
101

26



Unified Fabric Extender
1GE on-ramp to Unified Fabric

Nexus 7000

Nexus 5000

Nexus 2000

Aggregation

Access

ÅConsistent NX-OS across 

all switches

ÅGbE/10GbE Flexibility 

ÅEliminates control points

27



Cisco Unified Computing System

ÁSingle point of 

management for 

compute, network, 

storage access and 

virtualization

ÁArchitected to operate 

at network scale

ÁOptimized for 

virtualization

Rack 
Switch

Chassis

28



Cisco UCS: Wire Once Architecture

ÁWire once for bandwidth, not connectivity

ÁAll links can be active all the time

Uplinks

20Gb/s 40Gb/s 80Gb/s
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Embedded Unified Management

Unified management domain
ÁManagement embedded in all system elements

ÁIntegration with 3rd party tools

ÁNot just identity

Dynamic provisioning
ÁComplete infrastructure repurposing

ÁSeamless server mobility

ÁDeploy in minutes, not days

Tightly Coupled
Partner Management

Tools

Existing
Customer Management

Tools

XML API
Traditional

APIs

Service Profile: HR-App1

Network:  HR-VLAN

Network QoS:  High

MAC:  08:00:69:02:01:FC

WWN: 5080020000075740

BIOS:  Version 1.03

Boot Order: SAN, LAN
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Savings with Cisco Memory Extension

Memory 

Cost
Capacity

Memory 

Cost
Savings 

$4,760 64GB $3,200 $1,560 33%

$11,880 96GB $4,800 $7,080 60%

$17,820 144GB $7,200 $10,620 60%

N/A 192GB $9,600 - -

N/A 384GB $47,520 - -

* DDR3 memory pricing as of 4/10/09

Typical System Cisco UCS
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Compute

Innovations
ÅExtended Memory
ÅVirtualized Adapter
ÅHypervisor bypass
ÅUnified Management

Cisco Innovation ïCustomer Choices

Fabric

Innovations
ÅUnified Fabric 
ÅFabric Extender
ÅVN-Link

Innovations
ÅUnified management
ÅUnified Fabric 
ÅExtended Memory
ÅFabric Extender
ÅVirtualized Adapter
ÅHypervisor bypass 
ÅVN-Link

Unified 

Work in any data center environment

32



Cisco Unified Computing System

The Cisco Unified Computing System is designed to dramatically reduce datacenter total
cost of ownership while simultaneously increasing IT agility and responsiveness. 

Reduces Total Cost of Ownership

ÁCAPEX: Up to 20% reduction

ÁOPEX: Up to 30% reduction

ÁCooling and power efficient

Increases Business Agility

ÁProvision applications in minutes instead of days

ÁAutomation reduces service outages

Á Just-in-time resource provisioning

Investment Protection

Á Industry standards-based 

ÁCo-exist with existing data center infrastructure

Á Leverage existing management applications via API

33



Unified Data Center Architecture

L2

Storage

L3

VM

VM

VM

VM

VMVM

VM VM

VM VM

A

Aggregation: 

L3
Core: 

L2

vL2

Rack 1 Rack 2 Rack 3

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VMVMVM

VM VM

VMVM

VMVM

VM VM

VM VM

VMVM

VMVM

VM VM

VM VM

VMVM

B

Rack 1 Rack x

NEXUS 2000 NEXUS 1000v

NEXUS 5000 ï

VPC/FCOE
NEXUS 5000

NEXUS 7000 -

VPC

NEXUS 7000

Catalyst 

6500

Service 

Modules

Unified Compute 

System

VM

VM

VM

VM

VMVM

VM
VM
VM

VM
VMVM

VM
VM
VM

VM
VMVM

NEXUS 1000v
VM

VM

VM

VM

VMVM

NEXUS 1000v

MDS-

Storage

Access

Virtual Access
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Cloud: Generally,  IT as a service
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What Drives Cloud Adoption

Business Benefits

ÁTurn Capex into Opex

ÁFaster business innovation

ÁRisk sharing with vendors

ÁIncreased productivities

Enterprise IT Benefits

ÁElastic scalability

ÁPay-as-you-go efficiency

ÁData access any time

ÁPredictable cost structure

ÁOperational efficiency

Scalable FlexibleCost efficient

37



Secure Multi-tenancy Capability

ÁCreate secure virtual 

partitions within the same 

physical controller

Á Increase storage utilization 

and efficiency in shared 

infrastructure

ÁMultiStore is a proven 

NetApp technology  

ï Over 16,000 licenses sold

Virtual Storage 

Controllers

Customer A

Human 

Resources

Virtual Storage 

Controllers

Customer B

ERP

Virtual Storage 

Controllers

Customer C

Application

A, B, C
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Continue Innovation With Data ONTAP

Data ONTAP 7G

Á Efficiency

Á Virtualization

Á Multi tenancy

Á Integrated data 

protection

Data ONTAP 8 Forward

One Code Base

Á 64 bit aggregates

Á Increased performance

Platform for the Cloud

Á Dynamic scalability

Á Data mobility

Á Always-on 

infrastructure

Á Efficiency

Á Virtualization 

integration

Á Data management 

and automation

Á Development tools 

and APIs

Data ONTAP GX

Á Single system 

management

Á Global namespace

Á Clustered file system

Á Linear scaling
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NetApp Key Differentiators 

ÁUnified Storage Architecture

ïNAS, FC-SAN, iSCSI and FCOE

ïSingle management skill set and processes

ÁData Protection

ïHighly efficient snapshots, standard networking and bandwidth 

conservative remote mirroring

ïSecure multitenancy

ÁInnovations which reduce storage (Store Less)

ïRapid virtual clones consume no space, industry leading deduplication 

for primary storage!

ÁApplication aware storage management (Faster IT)

ïPush protection decisions to the application layer

ÁUnmatched heterogeneity (Leverage What You Own)

ïV-series controller virtualizes other vendorôs storage

40



Taxonomy: Types of Clouds

IT as a Service (ITaaS)

P
U

B
L
IC

P
R

IV
A

T
E

Public Clouds
Non-IT

Examples:

Social Media 

Media Distribution

Public Clouds
Traditional IT

Examples:

Yahoo! email (SaaS)

Google Apps (SaaS)

Private External
Customers only

Private Internal
Employees only

Examples:

Oracle (SaaS) 

Navitaire (PaaS) 

Examples:

BMW (ITaaS) 

Siemens (ITaaS) 

ÁGeneral access

ÁInternet delivery 

ÁLow security

ÁLow SLAs

ÁCheap or free

ÁLimited access

ÁInternet/Intranet delivery

ÁSecurity & firewalls

ÁEnterprise SLAs

ÁHigh value

L
o
w

 S
L
A

 
H

ig
h
 S

L
A
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Proven Leadership in the Cloud

IaaS PaaS SaaS StaaS

ÁT-Systems

ÁBT

ÁFrance Telecom

ÁJoyent

ÁAT&T

ÁCSC

ÁIBM Hosting

ÁUnisys

ÁTelstra*

ÁSprint*

ÁSiemens*

ÁNavitaire

ÁSAP by design

ÁOracle on 

Demand

ÁIntuit Quickbase

ÁRackspace

ÁYahoo! Email

ÁMedia services

ÁOracle apps 

ÁSAP apps

ÁIntuit apps

ÁAzaleos

ÁPhotobucket

ÁMedia backup

ÁIron Mtn Digital

ÁCSC

ÁPerot Systems 

Backup

ÁEDS Connected

IT as a Service (ITaaS)

* Private Internal Clouds

NetApp is the

ñTechnology Partner of Choiceò 

for cloud deployments

42



Management           

Cloud Infrastructure Requirements

Applications           

Servers           

Network           

Storage

Business Needs:

Á Pay as you go

Á Self-service

Á Always on

Á Instant delivery and capacity elasticity

Á Data security and privacy

Customers

Infrastructure Needs:

Á Secure multi-tenancy

Á Service automation and management

Á Always-on & data mobility

Á Storage Efficiency & scalability

Á Integrated data protection
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Enable IT as a Service
With NetAppôs Cloud Storage Portfolio

Management           

Applications           

Servers           

Network           

NetApp

Unified Storage 

Architecture

Extreme Flexibility

ÅMulti-Tenancy Support

ÅService Automation & 

Management

ÅAlways-On & Data Mobility

Outstanding Efficiency

ÅStorage Efficiency & 

Scalability

ÅIntegrated Data Protection
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Hybrid Model For IT Services

ƴ Historically IT infrastructure an 

application centric Silo

ƴ Virtualization technology enables 

a shared and service-oriented 

infrastructure.  

ƴ SPs can now offer a lower cost 

business model

ƴ All three models likely co-exist at 

enterprise datacenter
Storage

Servers

Apps

Application

Based Silos

Network

Internal

Cloud

External

Cloud
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Next Steps: Resources

Applications

Virtualized Dynamic Infrastructure

IT Service

Holistic Decision

Business Need

Virtualization-Aware

Unified Fabric

Servers
Virtualized 

Storage

Cisco
Á http://www.cisco.com/go/datacenter

NetApp
Á http://www.secalc.com/

Á http://media.netapp.com/documents/fo

rrester-tei-case-study-file-services.pdf

VMware
Á http://www.vmware.com/go/calculator
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