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How Big is this Virtualization Thing?

“Virtualization is the highest-impactVirtualization is the highest impact
issue changing infrastructure and 

operations through 2012.”
March 2008

14 May 2009



The IT Dilemma    

I am supposed to still do 
the same job but withthe same job, but with 
less budget and 
headcount?!?



Recent CIO Surveys Agree: Virtualization is the Top 
CIO Priority in a Tough Economic Environment

“The current environment 
has moved virtualization 

“Total cost of ownership (TCO) 
reductions will be a key driver of the 

toward the top of the 
priority list for CIOs.”

acceleration in server virtualization 
deployments as CIOs are forced to 
cut capital spending and reign in 
management administrative andmanagement, administrative and 
power/ cooling costs.”

Source: Merrill Lynch CIO Survey, Oct 28th, 2008
Source: Goldman Sachs IT Spending Survey, Nov 2nd, 2008



Customers Are Still Moving Ahead with 
Virtualization in 2009

CIOs expect to double the percentage of servers virtualized in 2009CIOs expect to double the percentage of servers virtualized in 2009
Source: Goldman Sachs IT Spending Survey, Nov 2nd, 2008



VMware Continues to be the #1 Software Investment 
for CIOs in a Tough Economy

#
Gaining

1. VMware
2. Cisco Software
3. Red Hat

VMware

12 Quarters
#3. Red Hat

4. Oracle
5. Informatica
6. salesforce.com
7. Microsoft
8. EMC Software
9. Symantec
10 C

Which software providers are gaining

Q
10. Citrix

Which software providers are gaining 
share of your IT spending dollars?

Source: Goldman Sachs IT Spending Survey, Nov 2nd, 2008



Top 3 Reasons Why VMware is the Right IT 
Investment in a Tough Economic Environment

Reduce Physical Infrastructure Cost1

Reduce Datacenter Operating Cost 
(e.g. Power & Cooling)2

Increase Productivity, Operational
Flexibility and Responsiveness3 Flexibility and Responsiveness



Reduce Server Spend Through Consolidation 

VMware…
Decouples software from

Typical Consolidation: 
10:1

Decouples software from 
hardware

Encapsulates Operating 
Systems and applications into y pp
“Virtual Machines”

A Server or Desktop 
Virtual Machine

Typical Excess Hardware 
Capacity: 3 Years!



Reduce Energy Consumption 

Highest consolidation rates on most secure and 
reliable virtualization platform

Safely improve utilization rates

80% energy reduction

Dynamic server and storage migration

Power off unneeded servers in real-time

Migrate storage dynamically

25% energy reduction

Host desktop PCs in the datacenter 

Use thin clients, double refresh cycle

Reduce storage for similar desktop images

70% energy reduction

Copyright © 2005 VMware, Inc. All rights reserved.Copyright © 2005 VMware, Inc. All rights reserved.



Total Savings per Workload 

VMware consolidates servers, storage and networking infrastructure to 
safely achieve higher utilization

Servers 1000 80 $5,816

BEFORE AFTER SAVINGS

Physical 1 Network 
Switches

84 10 $296

Power (kWh) 407 52 $759

y
Infrastructure1

( ) $
Cooling (kWh) 509 64 $949
Real Estate (Sq ft) 2053 257 $431

Operating 
Cost2

Savings
per Workload
(Over 3 years)

$8,251*

• Actual customer savings per application; represents typical savings
• Includes estimated cost of VMware licenses, Support and Subscription



Decreasing Operating Costs

Do more work with the same number of 
people = operating cost savings

Productivity, Flexibility 
& Responsiveness3

90–225

p p p g g

Drivers of productivity improvements:

Instant provisioning

D i hi

& Responsiveness

Dynamic patching

Zero downtime maintenance

Built-in high availability
30–75 Automated disaster recovery

Workloads per Admin
Before VMware After VMware

Source: IDC and VMware TAM program



Available Resources

Online ROI/ TCO 
Calculator: Robust and 
customizable analysis ofcustomizable analysis of 
virtualization’s impact on 
your IT budget and 
datacenter costs 

www.vmware.com/calculator



Virtualisation Touches Everything

Servers

• Bigger servers, dense blades 

Servers

StoragePeople & 
Process

• More capacity, tiering
• Agility SOPs
• Resistance mgt

Virtualisation
Network

Microsoft 
Infrastruc-

ture

• I/O proliferation
• Network Edge?
• Branch VDI

• Licensing 
• Provisioning
• Patch Mgt Virtualisation

BackupManage- • CPU IO bottlenecks
• Capacity, 

• Desktops

Backup

SecurityPower & 
Cooling

g
ment • CPU, IO bottlenecks

• New vulnerabilities• High density computing

performance Mgt
• Charge back

yCooling • New vulnerabilities
• Policy control

• High density computing
• Power & cooling per rack



Legacy Collapsed Backbone Cabling 
Designs

More servers = more switch ports = more 
blicabling

Most DC’s are wired this way

Legacy Data Centre cabling issuesLegacy Data Centre cabling issues
Cabling decision  to enable 10GE is expensive  
i.e. Cat 7 
Bad for the physical element 
of a network
Scales poorly
Prone to cable overlap
Affects facility environmentals



VMware’s Advanced Features:
Driving Bandwidth & More Connections per Server

VMware Fault Tolerance

No Reboot –

App

OS

App

OS
FT

Seamless Cutover

VMware ESX VMware ESX



I/O Proliferation with VMware

Real world example
Ethernet ConnectionsFC Storage

100:10 Server consolidation
x10 connections per server
= 100 network ports forNIC

Front End
NIC

NIC

Front End

Ethernet ConnectionsFC Storage
Connections

 100 network ports for 
VMware
+ 100 existing server’s ports

(both old and new servers need to
FC HBA

Backup

NIC

NIC

NIC

NIC

Management

Backup

Management (both old and new servers need to 
be connected for P2V)

= 200 network ports required
Double existing!

FC HBA

FC HBA

FC HBA NIC

NIC

NIC

NIC Management
VMotion
VMotion
Inter Processor Double existing!FC HBA

NIC
Inter Processor
Inter Processor



I/O Consolidation with FCoE

Ethernet ConnectionsFC Storage Network & storage port consolidation

NIC

Front End
NIC

NIC

Front End

Ethernet ConnectionsFC Storage
Connections

Network & storage port consolidation

FC HBA

Backup

NIC

NIC

NIC

NIC

Management

Backup

Management

FCoE CNA 10GE

10GEFC HBA

FC HBA

FC HBA NIC

NIC

NIC

NIC Management
VMotion
VMotion
Inter Processor

FCoE CNA 10GE

FC HBA
NIC

Inter Processor
Inter Processor



Port and Cabling Consolidation with FCoE

What does it take to converge Storage 
and the Network?

SAN ALAN SAN B

and the Network?
A better Ethernet: DCE
Loss less, with guaranteed QoS
No gateways

What is available?
Standardization INCITS T11Now 10GE with FCoE

Nexus
5000

Standardization INCITS T11
Cisco Nexus 5020 switch
Converged Network Adapters

E l Ql i

Now

Now

Emulex, Qlogic
VMware ESX 3.5-U2 

on the I/O HCL
Now

EMC certification Now



14 May 2009 © Copyright 
Dimension Data 200019

http://www.thedcofthefuture.com/



Transparency in the Eye of the Beholder

With virtualization, ,
VMs have a 
transparent view of 
their resources…



Transparency in the Eye of the Beholder

…but its difficult to 
correlate network and 
storage back to virtual 
machines 



Transparency in the Eye of the Beholder

Scaling globally depends g g y p
on maintaining 
transparency while also 
providing operational 
consistency



Scaling Server Virtualization

Networking Challenges

Security & Policy Security & Policy 
EnforcementEnforcement

Security & Policy Security & Policy 
EnforcementEnforcement

Operations & Operations & 
ManagementManagement
Operations & Operations & 
ManagementManagement

Organizational Organizational 
StructureStructure

Organizational Organizational 
StructureStructure

Applied at physical Applied at physical 
serverserver——not the not the 
individual VMindividual VM

Applied at physical Applied at physical 
serverserver——not the not the 
individual VMindividual VM

Lack of VM Lack of VM 
visibility, visibility, 
accountability, and accountability, and 
consistencconsistenc

Lack of VM Lack of VM 
visibility, visibility, 
accountability, and accountability, and 
consistencconsistenc

gggg

Muddled ownership Muddled ownership 
as server admin as server admin 
must configure must configure 

Muddled ownership Muddled ownership 
as server admin as server admin 
must configure must configure 

Impossible to Impossible to 
enforce policy for enforce policy for 
VMs in motionVMs in motion

Impossible to Impossible to 
enforce policy for enforce policy for 
VMs in motionVMs in motion

consistencyconsistency

Inefficient Inefficient 
management model management model 

d i bilit td i bilit t

consistencyconsistency

Inefficient Inefficient 
management model management model 

d i bilit td i bilit t

gg
virtual network virtual network 

Organizational Organizational 
redundancy createsredundancy creates

gg
virtual network virtual network 

Organizational Organizational 
redundancy createsredundancy createsVMs in motionVMs in motionVMs in motionVMs in motion and inability to and inability to 

effectively effectively 
troubleshoottroubleshoot

and inability to and inability to 
effectively effectively 
troubleshoottroubleshoot

redundancy creates redundancy creates 
compliance compliance 
challengeschallenges

redundancy creates redundancy creates 
compliance compliance 
challengeschallenges



Cisco Nexus 1000V
The industries First Distributed Virtual Switch

Server 1Server 1 Server 2Server 2Server 1Server 1 Server 2Server 2

VM 
#4

VM 
#3

VM 
#2

VM 
#1

VM 
#8

VM 
#7

VM 
#5

VM 
#5

VM 
#2

VM 
#3

VM 
#4

VM 
#5

VM 
#6

VM 
#7

VM 
#8

VM 
#1

VM 
#1

VMW ESX
VMware vSwitch Nexus 1000V

VMW ESX
VMware vSwitch Nexus 1000VNexus 1000V DVS

Policy-Based 
VM C ti it

Non-Disruptive
O ti l M d l

Mobility of Network 
d S it P tiVM Connectivity Operational Modeland Security Properties



VN-Link Brings VM Level Granularity

Problems:
VMotion

• VMotion may move VMs across• VMotion may move VMs across 
physical ports—policy must 
follow 

• Impossible to view or apply• Impossible to view or apply 
policy to locally switched traffic

• Cannot correlate traffic on 

VN-Link:

physical links—from multiple 
VMs

VLAN
101

VN Link:
•Extends network to the VM 
•Consistent services 
C di d h•Coordinated, coherent managementCisco VN-Link Switch



Cisco Virtual Network Link – VN-Link

Virtual Network Link (VN-Link) is about:
VM-level network granularity
Mobility of network and security properties 
(follow the VM)
Policy-based configuration of VM interfaces 
(Port Profiles) 
Non-disruptive operational model

Hypervisor

VNIC VNIC

p p

VN-Link refers to a literal link between a VM 
VNIC & a Cisco VN-Link Switch VETH VETH

VN-Link with Nexus 1000V
Replaces Hypervisor switch with Cisco 
modular switch (software)

Cisco VN-Link Switch

modular switch (software)



VN-Link View of the Access Layer

Boundary of network visibility

Nexus 1000V and VN-Link 
provide visibility to the 
individual VMsindividual VMs

Policy can be configured 
per-VMper VM

Policy is mobile within the 
ESX cluster

Nexus 1000V 
Distributed Virtual Switch



VN-Link With the Cisco Nexus 1000V

Cisco Ne s 1000VCisco Ne s 1000VCisco Nexus 1000VCisco Nexus 1000V
Software Based

Industry’s first 3rd-party vNetwork 
Distributed Switch for VMware vSphere

VMVM VMVM VMVM VMVM

Distributed Switch for VMware vSphere
Built on Cisco NX-OS
Compatible with all switching platforms
Maintain vCenter provisioning model S

NexusNexus
1000V1000V

Maintain vCenter provisioning model 
unmodified for server administration; allow 
network administration of virtual network 
via familiar Cisco NX-OS CLI

vSphere

Nexus 1000VNexus 1000V

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

NonNon--DisruptiveDisruptive
Operational ModelOperational Model



Cisco Nexus 1000V

Faster VM Deployment
Cisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network LinkCisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network Link

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

Cisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network LinkCisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network Link

NexusNexus NexusNexus

Defined PoliciesDefined Policies
WEB AppsWEB Apps
Defined PoliciesDefined Policies
WEB AppsWEB Apps

VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM

vSphere

1000V1000V
VEMVEM

vSphere

1000V1000V
VEMVEM

WEB AppsWEB Apps
HRHR
DBDB
DMZDMZ

WEB AppsWEB Apps
HRHR
DBDB
DMZDMZ

VM Connection PolicyVM Connection Policy
•• Defined in the networkDefined in the network
VM Connection PolicyVM Connection Policy
•• Defined in the networkDefined in the network

Nexus 1000V VSMvCentervCenter

•• Applied in Virtual CenterApplied in Virtual Center
•• Linked to VM UUIDLinked to VM UUID
•• Applied in Virtual CenterApplied in Virtual Center
•• Linked to VM UUIDLinked to VM UUID



Cisco Nexus 1000V

Richer Network Services
Cisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network LinkCisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network Link

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

Cisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network LinkCisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network Link

NexusNexus NexusNexus

VMs Need to MoveVMs Need to Move
•• VMotionVMotion
VMs Need to MoveVMs Need to Move
•• VMotionVMotion

VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVMVMVM VMVM VMVM VMVM

vSphere

1000V1000V
VEMVEM

vSphere

1000V1000V
VEMVEM

•• DRSDRS
•• SW Upgrade/PatchSW Upgrade/Patch
•• Hardware FailureHardware Failure

•• DRSDRS
•• SW Upgrade/PatchSW Upgrade/Patch
•• Hardware FailureHardware Failure

VNVN--Link Property MobilityLink Property Mobility
•• VMotion for the networkVMotion for the network
VNVN--Link Property MobilityLink Property Mobility
•• VMotion for the networkVMotion for the network

Nexus 1000V VSM

•• Ensures VM securityEnsures VM security
•• Maintains connection stateMaintains connection state
•• Ensures VM securityEnsures VM security
•• Maintains connection stateMaintains connection state

vCentervCenter



Cisco Nexus 1000V

Increased Operational Efficiency
Cisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network LinkCisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network Link

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

NonNon--DisruptiveDisruptive
Operational ModelOperational Model

Cisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network LinkCisco VNCisco VN--Link: Virtual Network LinkLink: Virtual Network Link

NexusNexus NexusNexus

VI Admin BenefitsVI Admin Benefits
•• Maintains existing VM mgmtMaintains existing VM mgmt
VI Admin BenefitsVI Admin Benefits
•• Maintains existing VM mgmtMaintains existing VM mgmt

VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM

vSphere

1000V1000V
VEMVEM

vSphere

1000V1000V
VEMVEM

•• Reduces deployment timeReduces deployment time
•• Improves scalabilityImproves scalability
•• Reduces operational workloadReduces operational workload
•• Enables VMEnables VM--level visibilitylevel visibility

•• Reduces deployment timeReduces deployment time
•• Improves scalabilityImproves scalability
•• Reduces operational workloadReduces operational workload
•• Enables VMEnables VM--level visibilitylevel visibility

Network Admin BenefitsNetwork Admin Benefits
•• Unifies network mgmt and opsUnifies network mgmt and ops
•• Improves operational securityImproves operational security
•• Enhances VM networkEnhances VM network

Network Admin BenefitsNetwork Admin Benefits
•• Unifies network mgmt and opsUnifies network mgmt and ops
•• Improves operational securityImproves operational security
•• Enhances VM networkEnhances VM network

Nexus 1000V VSMvCentervCenter

•• Enhances VM network Enhances VM network 
featuresfeatures

•• Ensures policy persistenceEnsures policy persistence
•• Enables VMEnables VM--level visibilitylevel visibility

•• Enhances VM network Enhances VM network 
featuresfeatures

•• Ensures policy persistenceEnsures policy persistence
•• Enables VMEnables VM--level visibilitylevel visibility



Cisco Nexus 1000V Architecture

VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVM

NexusNexus
1000V1000V
VEMVEM

Nexus
1000V 
VEM

NexusNexus
1000V1000V
VEMVEM

vSphere vSphere vSphere

Virtual Supervisor Module (VSM)Virtual Supervisor Module (VSM)
Virtual or Physical appliance running Virtual or Physical appliance running 

Virtual Supervisor Module (VSM)Virtual Supervisor Module (VSM)
Virtual or Physical appliance running Virtual or Physical appliance running Vi t l Eth t M d l (VEM)Vi t l Eth t M d l (VEM)Vi t l Eth t M d l (VEM)Vi t l Eth t M d l (VEM)

Nexus 1000V VSM

y pp gy pp g
Cisco NXOS (supports HA)Cisco NXOS (supports HA)
Performs management, monitoring, & Performs management, monitoring, & 
configurationconfiguration
Tight integration with VMware vCenterTight integration with VMware vCenter

y pp gy pp g
Cisco NXOS (supports HA)Cisco NXOS (supports HA)
Performs management, monitoring, & Performs management, monitoring, & 
configurationconfiguration
Tight integration with VMware vCenterTight integration with VMware vCenter

Virtual Ethernet Module (VEM)Virtual Ethernet Module (VEM)
Enables advanced networking Enables advanced networking 
capability on the hypervisorcapability on the hypervisor
Provides each VM with dedicated Provides each VM with dedicated 
“switch port”“switch port”

Virtual Ethernet Module (VEM)Virtual Ethernet Module (VEM)
Enables advanced networking Enables advanced networking 
capability on the hypervisorcapability on the hypervisor
Provides each VM with dedicated Provides each VM with dedicated 
“switch port”“switch port”

Cisco Nexus 1000V InstallationCisco Nexus 1000V Installation
ESX & ESXiESX & ESXi
VUM & Manual InstallationVUM & Manual Installation

Cisco Nexus 1000V InstallationCisco Nexus 1000V Installation
ESX & ESXiESX & ESXi
VUM & Manual InstallationVUM & Manual Installation

vCentervCenter
Collection of VEMs = 1 vNetwork Collection of VEMs = 1 vNetwork 
Distributed SwitchDistributed Switch
Collection of VEMs = 1 vNetwork Collection of VEMs = 1 vNetwork 
Distributed SwitchDistributed Switch

VUM & Manual InstallationVUM & Manual Installation
VEM is installed/upgraded like an ESX VEM is installed/upgraded like an ESX 
patchpatch

VUM & Manual InstallationVUM & Manual Installation
VEM is installed/upgraded like an ESX VEM is installed/upgraded like an ESX 
patchpatch



Network Scale Virtualization

VMotion

VMotion

Data
Center

VMotion

Data
Center

Virtualize at 
Cluster Scale

Service 
Provider

Virtualize at 
Data Center 
Scale

Virtualize at 
Network Scale

Data Center



Nexus 1000V Deployment Options

1. All types of servers1. All types of servers

2. 1G & 10G NICs

3. Any type of physical switch 
(Cisco & other vendors)

Blade Servers
Rack Optimized

Servers

(Cisco & other vendors)

4. Requires External 
Management Appliance 
(VSM) which can be a(VSM) which can be a 
virtual or physical appliance

5. Requires VMware vSphere 
4.0 Enterprise Plus Licensep

6. Network stats, interface 
state, flow stats maintained 
in VEM, exposed through 
VSM

Nexus 1000V VSMvCentervCenter



Accelerate Server Virtualization

Enable, Simplify, Scale

Security & Policy Security & Policy 
EnforcementEnforcement

Security & Policy Security & Policy 
EnforcementEnforcement

Operations & Operations & 
ManagementManagement
Operations & Operations & 
ManagementManagement

Organizational Organizational 
StructureStructure

Organizational Organizational 
StructureStructure

Enable Enable VMVM--level level 
security and policysecurity and policy
Enable Enable VMVM--level level 
security and policysecurity and policy

Simplify Simplify 
management and management and 
troubleshooting troubleshooting 

ith VMith VM le elle el

Simplify Simplify 
management and management and 
troubleshooting troubleshooting 

ith VMith VM le elle el

gggg

Enable Enable flexible flexible 
collaboration with collaboration with 
individual team individual team 

Enable Enable flexible flexible 
collaboration with collaboration with 
individual team individual team 

Scale Scale the use of the use of 
VMotion and DRSVMotion and DRS
Scale Scale the use of the use of 
VMotion and DRSVMotion and DRS

with VMwith VM--level level 
visibilityvisibility

Scale Scale with with 
t t d &t t d &

with VMwith VM--level level 
visibilityvisibility

Scale Scale with with 
t t d &t t d &

autonomyautonomy

Simplify Simplify and and 
maintain existingmaintain existing

autonomyautonomy

Simplify Simplify and and 
maintain existingmaintain existingautomated server & automated server & 

network network 
provisioningprovisioning

automated server & automated server & 
network network 
provisioningprovisioning

maintain existing maintain existing 
VM mgmt modelVM mgmt model
maintain existing maintain existing 
VM mgmt modelVM mgmt model


