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Key Technologies in Cloud
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The Evolution Of Computing Architecture
Levels of Abstraction, Virtualization & Optimization

Next Inflection Point

Cloud Computing is the NEW way to deliver variety ICT

services over IP network. 

ICT resources and services that are abstracted from the 

underlying infrastructure and provided ñon-demandò and 

ñat scaleò in a multi-tenant environment

WHAT IS 

CLOUD COMPUTING?

Evolution of the Cloud Computing Market
From Stand-Alone to The Inter-Cloud
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Why Cloud Computing?
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Why Cisco?

Virtualized 
Data Center

Information & Applications

Governance & Security

Deliver products, solutions & services 
to organizations to build secure 
Clouds

Enable Service Providers to deliver  
secure Cloud solutions & services 
to their customers

Advance the market for Cloud by driving 
technology innovation, open standards 
and ecosystem development

Ciscoôs Cloud Strategy
Addressing Our Customersô Business Challenges

Who Are the Major Cloud Players?

APPLICATION
AS A SERVICE
(SaaS)

INFRASTRUCTURE 
AS A SERVICE

PLATFORM 
AS A SERVICE

IP/IT FOUNDATION
Enable Technologies
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(PaaS)

(IaaS)

How We Get There: 
Evolution of Cloud Computing Infrastructure

Data Center Networking

Unified Fabric Architecture

Unified Computing Architecture 

Inter-Cloud

Private Clouds

Consolidation Virtualization Automation Platform Cloud Market

START HERE

Unified Virtualization Architecture

Service OrientedLocation Hardware Deployment
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ResourceServers Devices/Peripherals Network

Consolidation: Network As Platform
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Innovative Technologies for Cloud

Unified Fabric

Nexus 5K,   2K-FEX

ÅToR server access

ÅWire once infrastructure

ÅLow-latency lossless

ÅVirtualization aware 

ÅStandards-based

Unified Computing

UCS

ÅIndustry Standard x86

ÅPlatform for stateless 

computing and virtualization 

ÅComputing as a Network 

Service

ÅStandards-based

ÁUnified Virtualization

ÁVN-Link,   Nexus 1K

ÁVirtualization aware access layer

ÁCompatible with switching platforms

ÁCombine VM & physical network 
virtualization together

ÁStandards-based
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Increased, security 
operational agility, and better 
utilization of network assets

VM-optimized networking

Increased, security 
operational agility, and 
better utilization of 
network assets

Virtualization
Networking

MAC
B

MAC
A

MAC
C

A & B C

End nodes

LAN

MAC
B

MAC
A

MAC
C

A & B C

End nodes

LAN

Enables Lossless Ethernet and 
significantly greater Data 
Center scale

ÅIEEE 802.1Qbb (PFC) Priority Flow 
Control , IEEE 802.1Qaz (ETS) 
Bandwidth Management IEEE 
802.1Qau (QCN*) Congestion 
Management ,(DCBX) Data Center 
Bridging Exchange Protocol (L2MP) 
L2 Multipath,  Lossless Service

Data Center 
Ethernet (DCE)

LAN

N5000

Active-Active

MAC
B

MAC
A

Consolidation of network 
resources reduces equipment 
and delivers Lower cost, power, 
cooling

ÅLAN; SAN; HPC/IPC

ÅPFC-Fibre Channel Backbone

INCITS T11 FC-BB-5

ÅFCoE-Consolidated Network 
Adapter

PCIe 2.0

FCoE

LAN SAN BSAN ALAN SAN BSAN A

Nexus

Eco System Partners

High performance, low latency, 
cost competitive 10GE access 
connectivity

Å10GE L2 non-blocking, 
lossless, low latency switch

Lossless Ethernet ïDCE
IEEE 802.3Qbb

Wire speed 10GE L2
Access Switch

LAN

Access 
LayerNexus

Standards

Unified Fabric Architecture
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Accidental Architecture LAN, HPC, SAN
Legacy Data Center

LAN SAN BSAN A

Gateway

Data Center 

SAN

High 
Performance
Computing

HPC

Data Center 

LAN
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Ethernet

Server
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Server

Optical
Cables

MDS 9500
Catalyst

6500

SFS7000 Cat4900 MDS9200

Á More I/O & Power

Á Wire Complexity̆
Managementȁ
Scalability

Á No Resource 
multiplexing
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Consolidating Architecture 
Unified Fabric ð DC 3.0

ÁGreen/Service Center

ÁEasy to manage & 
upgrade

ÁMaximum consolidation 
& provide the base for 
cloud

LAN SAN B

Unified HPCȁLANȁSAN

10GE / DCE / FCoE
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Ethernet

Copper

10GE
40GE
100GE
DCE/FCoE

. . .

. . .
Nexus 5000

Nexus 7000
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Unified Virtualization̔VN-Link
Make VM-aware network

Problems:

Cisco Nexus 1000v, VN-Link:
ÅExtend network intelligence to VM
ÅSimplify configuration and maintaint for consistent 

service.

ÅIEEE standard jointly proposed by Cisco and 

VMware

VMotion
ÅVmotion work in L2 layer̆when VMs moves to different 

physical port, manual configuration is needed.

ÅNo local policy for vSwitch

ÅDifferent VMs have to assigned into different VLAN.

VLAN

101
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Virtualization cross entire network

VMotion

VMotion

Cluster wide

Server

Cluster

Data Center

Data

Center

Countrywide

Different

Data Center

http://www.panduit.com/default.asp
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Mgmt Server

Unified Compute System

ÁUnified Computing System

ïScalable compute platform

ïIntegrated virtualization

ïNatural aggregation point: The Network

ÁUnified embedded management

ÁEfficient Scale

ïFewer servers with more memory

ïCisco network scale & services

ÁWire once: I/O on demand

ïLAN, SAN, IPC

ÁLower cost

ïFewer servers, switches, adapters, cables

ïLower power consumption
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Process Automation
Service Management Performance Management Provisioning Management

Key Technologies Role in Cloud

Virtualization
OS Applications Infrastructure

Compute

Hardware Device Management

I/O (Network)
Server Access Network

Storage

Storage Network

SAN

MDS

9000

N5000

N7000
Unified 

Fabric V VVVV VVV
N1000

N5000

CBS
3100

C49xx

DC LAN 
GbE/10GbE

C6500 N7000

N7000

Network Services

ACE

WAAS
ASA

VPN

E-mail 
Security

SecurityApplication

Delivery

Servers

Virtualization
Platform

Compute
Platform

Network 
Platform

Unified Computing
Resource Scaling with Cisco 

Extended Memory Technology

Unified Fabric
Wire Once Infrastructure 

with Cisco DCE/FCoE

Dynamic 

Prov

Process Automation

Business Service 

Management

Performance

Management

Unified Virtualization
VM control & transparency 

with VN Link

Automated

Provisioning
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DC to Cloud Evolution

MDS 9500

UCS

DC Access

DC Agg. & 

Service

DC Core

DC 

SAN/Storage

10 Gigabit Ethernet

4Gb Fibre Channel

10 Gigabit FCoE/DCE

Cat 6500 

Service Chassis

End-2-end Nexus

ïEnable DCE  and FCoE

ïVM-Aware Networking

ïHigh Availability for 
mission critical applications

ïHigh Performance and 
Scalability

ÁUnified Computing System 
Insertion

ïNew architecture to unite 
network, computing, storage 
access and virtualization

ïLower CapEx/OpEx

ïSimplified Management

Server

N5000

Server

UCS  B-Series

Cat 6500 Nexus 7000

Cat 65/45 

Catalyst

Server

3rd PartyNexus

1 Gigabit Ethernet

EMC/NetApp
Disk Array/Tape

V V VV
V V VV

V V VV
V V VV

Nexus 1000V V V VV
V V VV

V V VV
V V VVNexus 1000V
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Distributed Management Task Force (DMTF): 

üNetwork Abstraction and Virtualization - IaaS Service Description; Inter -
Cloud interface, (Broker/SP) definition  

üCisco Co -chair Cloud Incubator; Active in working groups

Alliance for Telecom Industry Solutions (ATIS):

üCarrier IP -NGN interconnect; Virtualization; OSS/BSS

üActive in working groups

Cloud Security Alliance (CSA)

ü Founding Member

ITU-T Study Groups

ü Carrier IP -NGN interconnect & Network Virtualization; IP -NGN position & 
protect

üActive in working groups

Storage Network Industry Association (SNIA): 

üOpen APIs & Data as a Service Architecture

üActive in working groups

MEF;  IEEE (802.1&3); IETF Working Groups (...)

üIP-NGN interconnect; Virtualization; 

Sample Cisco Activities: Cloud Standards
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Cloud Executive Summary

Cloud Computing represents a shift in how Application 
and Data Center resources will be architected and 
consumed

ÁSample Areas For Cloud Technology:

1. Network Abstraction, Virtualization

2. Cloud Security

3. Federation and Interoperability

ÁStandards are linked to Cloud providers relevance in 
Data Center and the evolution of Cloud Services 
Architecture
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