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•  Cloud Computing – what is happening 

•  Use of Cloud Services 

•  Impact on the Network 

Roma Universita’ Tor Vergata 
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Dilbert.com 
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IT resources and services that are abstracted 
from the underlying infrastructure and provided 
“On-Demand” and “At Scale” in a multi-tenant 

environment 
•  IT, from infrastructure to applications, is delivered and consumed as a 
service over the network  
•  Services operate consistently, regardless of the underlying systems  
•  Capacity and performance scale to meet demand and are invoiced by 
use  
•  Services are shared across multiple organizations, allowing the same 
underlying systems and applications to meet the demands of a variety of 
interests, simultaneously and securely  
•  Applications, services, and data can be accessed through a wide range 
of connected devices (e.g., smart phones, laptops, and other mobile 
internet devices) 
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56 Exabytes 
per month 

12.8 Billion DVDs  
crossing the network 

21 Exabytes 
per month 

4.8 Billion DVDs  
crossing the network 

5 Exabytes 
per month 

1.4 Billion DVDs  
crossing the network 

Source:	
  Cisco	
  Visual	
  Networking	
  Index	
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36 Exabytes 

180 Exabytes 

486 Exabytes 

Video Traffic 

of all  
Consumer 
Internet 
Traffic will be 
Video  
in 2013 

Global Consumer Internet Traffic (Annual) 

Source: Cisco Visual Networking Index 

91% 
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Total 500 Million 

1/10th of a Device per 
Person on Earth 

Total 35 Billion 

5 Devices per 
Person on Earth 

Total 50 Billion 

7 Devices per 
Person on Earth 

Total 500 Billion~ 

70~ Devices per 
Person on Earth 

Source: Forrester Research, Cisco IBSG 
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Cloud Computing 
Arriving Just in 

Time 
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Google’s data center on the Columbia river, Oregon 
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Emergence of New ‘Classic’ Business 
Model from Amazon 

Capacity	
  Versus	
  U/liza/on	
  

Cloud	
  Service	
  Provider	
  
	
  to	
  Businesses	
  

Source: AWS Economics Center http://aws.amazon.com/economics 
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IT Manager 

Developers 

End Users 

Services Model 
(target end user) 

Public Hybrid Community 
Virtual 
Private 

Private 

Deployment Model 
DYI 

Managed - aaS 

OnDemand 

Verticalized applications  
(G-Cloud,..) 

SaaS 

PaaS 

IaaS 
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Consolidation          Virtualization            Automation = Utility/Cloud model 
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zz 
www.opencloudmanifesto.org 
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•  Scalability on 
Demand 

•  Streamlining 
Datacenter 

•  Improving 
Business 
Processes 

• Minimizing 
Startup Works 

C
ha
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ng
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•  Security 
•  Interoperability 
•  Portability 
• Governance /

Management 
• Metering/

Monitoring O
pe

n 
C

lo
ud

 

•  Choice 
•  Flexibility 
•  Speed/Agility 
•  Skills 
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Where is computation happening? 
A

pp
lic

at
io

n 
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S
 D
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kt

op
 Virtual Desktop Streaming Hosted Virtual Desktop 

Application Streaming Hosted Virtual Application 

Client-Based Computing Server-Based Computing 

Synchronized 
Desktop 

Apps 

WinXP 

Display 
Protocol 

WinXP 

Used VMware Hypervisor as an example. Could use any flavor of Hypervisor  
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Complexity Grows With Number of Apps 
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Consolidation Consolidation 

` 

Multi-core 
Architecture 

Blade Servers Server Virtualization 
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From	
  ad	
  hoc	
  and	
  
inconsistent…	
  	
  

…to	
  structured,	
  but	
  siloed,	
  
complicated	
  and	
  costly…	
  

…to	
  simple,	
  op@mized	
  and	
  
automated	
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100 W  

Power 
Generation Transmission Datacenter IT equipment 

5 W  

Components Computation 

17 W  15 W  
30 W  33 W  

10 W  
2 W  

13 W  

3 W  

67 W  

Conversion Losses  

Distribution Losses  

Facility Overhead 

Fans & PSU Losses  
Wasted Cycles * 

Coal 

* Wasted power 
versus running at 
50% utilization 

33% 90% 59% 88% 30% Efficiency 

Watts Coal To Deliver a Watt at Each Stage 

20 W 

5.9 W  3.3 W  3 W  
6.6 W  
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Cloud Computing Use Cases White Paper, 
http://groups.google.com/group/cloud-computing-use-cases  
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Progressing the Private Cloud  

Source: Cisco IT NDCS, RCDN9 build-out cost tracking (state-of-art Tier-III DC facility), Dec 2009 

Delivery  
Time 

6 - 8 weeks 
(on demand )  2 - 3 weeks 

(manual ) 15 minutes 
(self - service) 15 mins VM 

2 - 9 days E2E 
15 minutes 
(self - service) 
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Virtual 

$0 
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$3,500 

$4,000 

TCO for Physical 
Average TCO 

Legacy, all physical Legacy, medium  
virtualization (60%) Current state UCS/Cloud, medium  

virtualization (65%) UCS/Cloud, high  
virtualization (80%) 

‘Medium Aggressive’ 
Virtualization 

Unified Computing 
 and Automation 

‘Highly Aggressive’ 
Virtualization 

-14% 
-25% 

-18% 
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•  Virtual private cloud 

•  Dedicated Resource Pool 

•  Physical device integration 

•  Secure connectivity to private networks 

•  Reconfigurable VM+Bursting 

•  Role-based security & full audit 
capability 
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US Government Cloud Vision 
In September 2009, we announced the Federal Government’s 
Cloud Computing Initiative. Cloud computing has the potential to 
greatly reduce waste, increase data center efficiency and 
utilization rates, and lower operating costs.  

25%-50% Savings in IT 
Infrastructure, licences  
and operations 
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• US Army SFDC (500k investment >54k per 
year) 

• Defense Information System (IaaS for App 
testing; provisioning time 6 wks to 24 hrs) 

• Dept of Energy 5k Google Federal Emails 
• Health and Human Services SFDC for 

Electronic Health Records  
• USA.gov on Terremark (2.3$M/year > 650k) 
• …many more 

http://www.cio.gov/pages.cfm/page/STate-of-Public-Sector-Cloud-Computing 
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Application 
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Content  
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Cloud 
Services 

Network 

HTML, XML, IMS, XMPP, etc. 

Open Standards 
IETF, IEEE, GSMA and Others 

Client 
Devices 

Service 
Providers 
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“By 2010 most global providers will offer application-oriented performance as 
part of a standard [managed] service” – Gartner, June 2008 

Source: Adapted from Gartner, June 2008 

Application 
Server 

LAN 
WOC 

LAN 
WOC 

MPLS 
CE 

Router 
PE 

Router 
PE 

Router 
CE 

Router 

MSP SLA MSP SLA 

Application 
User 

Network-centric SLA 
based on network metrics 

Application-oriented SLA 
based on network metrics 

Application-centric SLA   
based on application metrics 

Business process SLA 
based on business KPIs 

Cisco IP SLA 

Application 
User 

Application 
Server 
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Cloud 
Data Center 

Cloud 
Data Center 

Core 

Cloud VPN 

Cloud 
Data Center 

Additional Capacity 
Needs – Request 
Cloud Resources 

Check Availability, 
Performance, 
Determine Optimal 
Location 
Self-provision Network 
Tenant, Virtual 
Compute, Storage, 
VPN 
Workloads 
Deployed 

A Provisioning Scenario 

‘Pay-as-you-go’ for compute, storage, network 

Internal 
Data Center 
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Tight Linkages Between DC/Cloud and Core 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 53 

Internet  
Peering 

PSTN 
PLMN 

Interconnection 
Edge 

Copper 
(ADSL/VDSL) 

Core Network 

Metro Access 

Aggregation  
POPs 

Session 
Control 

Private  
Peering 

Captive 
Services  

Hosted 
Services  

Interconnection 
Edge 

Interconnection 
Edge 

Interconnection 
Edge 

Interconnection 
Edge 

Fiber 
(FTTx/GPON) Radio 

Core Network Core Network 

Aggregation  
POPs 

Aggregation  
POPs 

Aggregation  
POPs 

Metro Access 

Metro Access 

Metro Access 

Metro Access 

Metro Access 

Metro Access 

Metro Access 

Session 
Control 

Session 
Control 

Customers 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 54 

Internet  
Peering 

Interconnection 
Edge 

Copper 
(ADSL/VDSL) 

Core Network 

Metro Access 

Aggregation  
POPs 

Session 
Control 

Private  
Peering 

Captive 
Services  

Hosted 
Services  

Interconnection 
Edge 

Interconnection 
Edge 

Interconnection 
Edge 

Interconnection 
Edge 

Aggregation  
POPs 

Aggregation  
POPs 

Metro Access Metro Access Metro Access 

Fiber 
(FTTx/GPON) Radio 

Customers 

PSTN 
PLMN 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 55 

Internet  
Peering 

Interconnection 
Edge 

Copper 
(ADSL/VDSL) 

        Core Network 

Metro Access 

Aggregation  
POPs 

Session 
Control 

Private  
Peering 

Captive 
Services  

Hosted 
Services  

Interconnection 
Edge 

Interconnection 
Edge 

Interconnection 
Edge 

Interconnection 
Edge 

Aggregation  
POPs 

Aggregation  
POPs 

Metro Access Metro Access Metro Access 

Fiber 
(FTTx/GPON) Radio 

Customers 

PSTN 
PLMN 

Network Services APIs 

DC Services APIs 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 56 

•  Application Aware Behavior (acceleration, quality) 

•  Ubiquity, Mobility 

•  DC Awareness, Resiliency, Restoration 

•  Interoperability 

•  Realtime Media Delivery Transcoding,Transrating 

•  Billing/Metering 

•  Assurance/Monitoring 

•  Security and Privacy 

•  Single Sign On  

•  Cloud VPN 
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1 Zettabyte  
1B Terabytes of Content 

1 Trillion  
Connected Devices 

1 Million 
 Applications 
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Thank you. 


