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• Datacenter Anteil >50% des gesamten IT Budgets

• DC Betriebskosten steigen bis zu 20% (IT Kostenwachstum 6%)

• DC sind verantwortlich für den Hauptanteil der CO2 Emissionen im 
Dienstleistungssektor

• Gesamte IT-Industrie ist für 2% der globalen CO2 Emissionen 
verantwortlich - In etwa gleich wie die Flugverkehr Industrie

Source: McKinsey Datacenter Report 2008

Datacenter Challenges
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Nexus Data Center Product Portfolio 

Nexus 5010

Nexus 7010
Nexus 5020

Access Aggregation/CoreServer

Nexus 2000

Nexus 7018

VM

Nexus 1000V
NX-OS 
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Challenges with Server-Virtualization

Problems:

VN-Link:
•Extends network to the VM 
•Consistent services 
•Coordinated, coherent management

VMotion
• VMotion may move VMs across 

physical ports—policy must 
follow 

• Impossible to view or apply 
policy to locally switched traffic

• Cannot correlate traffic on 
physical links—from multiple 
VMsVLAN

101
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Cisco Nexus 1000V

Nexus 1000V VSM

vSphere

NexusNexus
1000V1000V
VEMVEM

vSphere

NexusNexus
1000V1000V
VEMVEM

VN-Link Property Mobility
• VMotion for the network

• Ensures VM security
• Maintains connection state

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

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

VMs Need to Move
• VMotion

• DRS
• SW Upgrade/Patch
• Hardware Failure

VMs Need to MoveVMs Need to Move
•• VMotionVMotion

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

vCentervCenter

Policy-Based 
VM Connectivity

PolicyPolicy--Based Based 
VM ConnectivityVM Connectivity

Mobility of Network & 
Security Properties

Mobility of Network & Mobility of Network & 
Security PropertiesSecurity Properties

Non-Disruptive
Operational Model
NonNon--DisruptiveDisruptive

Operational ModelOperational Model

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

VMVM VMVM VMVM VMVM VMVM VMVM VMVM VMVMVMVM VMVM VMVM VMVM
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Non-disruptive Operational model

Management: Increase Operational Efficiency

Server AdministratorServer Administrator Network AdministratorNetwork Administrator
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Cisco Nexus 1000V
Three New Features that Make a Difference

Encapsulated Remote 
SPAN (ERSPAN)

Mirror VM interface 
traffic to a remote sniffer 

Identify root cause for 
connectivity issues

No host-based sniffer 
virtual appliance to 

maintain
Follows your VM with 

VMotion or DRS

NetFlow v.9 
with Data Export

View flow-based stats 
for individual VMs

Captures multi-tiered 
app traffic inside a 
single ESX host

Export aggregate stats 
to dedicated collector 
for DC-wide VM view
Follows your VM with 

VMotion or DRS

Private VLANs
(PVLANs)

Great for mixed use 
ESX clusters

Segment VMs w/o 
burning IP addresses

Supports isolated, 
community and 

promiscuous trunk ports
Follows your VM with 

VMotion or DRS
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Our goal: Simplify  =  Unified Fabric :
A single Ethernet Fabric for IP & Fibre Channel

Management 
& Control

Unified
Fabric
Unified
Fabric

Primary 
Network

Secondary 
Network

Primary 
SAN

Secondary 
SAN
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Unified I/O (FCoE):
Fewer HBA/NIC’s per Server

FC HBA

FC HBA

NIC

NIC

SAN (FC)

SAN (FC)

LAN (Ethernet)

LAN (Ethernet)

CNA = Converged Network Adapter

CNA

CNA

SAN (FCoE) 

LAN (Ethernet)
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Today
Parallel LAN/SAN Infrastructure

Inefficient use of Network Infrastructure

5+ connections per server – higher 
adapter and cabling costs

Adds downstream port costs; 
cap-ex and op-ex

Each connection adds additional 
points of failure in the fabric

Longer lead time for server provisioning

Multiple fault domains – complex 
diagnostics

Management complexity – firmware, 
driver-patching, versioning

Management

SAN BSAN ALAN

DCE and FCoE
Ethernet
FC

Today

Unified I/O Use Case

Unified I/O Phase 1
Reduction of server adapters
Simplification of access layer & cabling
Gateway free implementation - fits in 
installed base of existing LAN and SAN
L2 Multipathing Access – Distribution
Lower TCO
Fewer Cables
Investment Protection (LANs and SANs)
Consistent Operational Model

Unified I/O Phase 1

FCoE 
Switch
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Traditional Data Center Architectures

Flexible and scalable POD design

Ease in replication of racks

Shorter server‐to‐access switch 
cabling

Fewer across‐rack cables

Lower cabling costs

Fewer configuration and 
management points in the 
network

Fewer devices; require less 
power

Lower CapEx and OpEx

Ease in rolling out services and 
software upgrades

Maintain feature consistency 
(Security, QoS, Multicast etc.)

Allows high‐density server 
aggregation at access layer

End of Row (EoR) 
Architecture

Top of Rack (ToR) 
Architecture
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Virtualized Chassis
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FEX Virtualizes Access-Layer

5/13/2009 Cisco Systems Confidential, Non-Disclosure Required 16
Rack‐1 Rack‐2 Rack‐3

Access
Layer

Servers

Aggregation
Layer

Core
Layer

L3
L2

VSS/vPC

Rack‐N

Nexus 
2000 
Fabric 

Extender
Nexus 
5000

• Nexus 5000 + FEX is a Virtual Chassis
• FEX is Virtual Line Card to Nexus 5000

• No Spanning Tree between FEX and 
Nexus 5000

• Nexus 5000 maintain all management 
and configuration 

• Nexus 5000 + FEX is a Virtual Chassis
• FEX is Virtual Line Card to Nexus 5000

• No Spanning Tree between FEX and 
Nexus 5000

• Nexus 5000 maintain all management 
and configuration 
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Network Virtualization with
Cisco Nexus 7000 Series

Zero Service Disruption design
Graceful systems operations
Integrated lights-out management

Device Consolidation
Virtual Device Contexts
Efficient physical and power design

Dense 40GbE/100GbE ready
Unified fabric
Layer 2 Scalability

Infrastructure
S

calability
M

anage
C

apacity
O

perational
C

ontinuity
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Virtual Device Contexts 
Virtualization Today
Existing switches provide levels of virtualization such as VRF and VLAN, but this level of virtualization 

exists within the confines of a single device context…

KernelKernel
InfrastructureInfrastructure

STPSTP SVISVIPVLANPVLAN VLAN MGRVLAN MGR

Layer 2 Services

Layer 3 Services

FIBFIB

Routing ProtocolsRouting Protocols Routing ProtocolsRouting Protocols

VR1 VRn

VRF1VRF1 VRFnVRFn VRF1VRF1 VRFnVRFn… …

Physical Switch 

…

RIBRIB
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Virtual Device Contexts 
An Introduction to the VDC Architecture
Virtual Device Contexts provides virtualization at the device level allowing multiple instances of the 

device to operate on the same physical switch at the same time…

Linux 2.6 KernelLinux 2.6 Kernel
InfrastructureInfrastructure

Protocol Stack (IPv4/IPv6/L2)Protocol Stack (IPv4/IPv6/L2)

L2 ProtocolsL2 Protocols

VDC1

VLAN MgrVLAN Mgr

Physical Switch 

VDCn
Protocol Stack (IPv4/IPv6/L2)Protocol Stack (IPv4/IPv6/L2)

L3 ProtocolsL3 Protocols

UDLDUDLD

VLAN MgrVLAN Mgr UDLDUDLD

LACPLACP CTSCTS

IGMPIGMP 802.1x802.1x

RIBRIB

OSPFOSPF GLBPGLBP

BGPBGP HSRPHSRP

EIGRPEIGRP VRRPVRRP

PIMPIM SNMPSNMP

RIBRIB

L2 ProtocolsL2 Protocols

VLAN MgrVLAN Mgr

L3 ProtocolsL3 Protocols

UDLDUDLD

VLAN MgrVLAN Mgr UDLDUDLD

LACPLACP CTSCTS

IGMPIGMP 802.1x802.1x

RIBRIB

OSPFOSPF GLBPGLBP

BGPBGP HSRPHSRP

EIGRPEIGRP VRRPVRRP

PIMPIM SNMPSNMP

RIBRIB

…
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Cisco Datacenter Vision

Routing LAN SANAppl’n
DeliverySecurity Servers

Web, Apps

Blades

Storage

NAS/File

Disk and Tape
End-2-End Virtualization
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