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The Future of Bandwidth
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Video, Mobile and Cloud to Dominate Growth
2008-2013
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European Traffic/Customer Examples




European Peering Traffic Growth

Aggregate Stats of 50 IXPs
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Traffic Doubling Every 18 Months
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Orange, Fixed and Mobile Traffic Growth

Traffic Growth on Traffic Growth on
Network: Network:
50% 290%

Growth of broadband New HSPA-capable
subscriber base devices
Uptake of video Video- and Internet-

services and IPTV based services
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Vodafone Traffic growth

_ Vodafone Group Ple - Interim Management Statement Q3 09/10 | 4 February 2010

Europe: managing data growth to maintain a quality network

Traffic (Petabytes) Strong data traffic growth expected to continue
— Increased data penetration and usage per customer

— Data traffic mix shifting to smartphones

Leading network
— ~45% of 3G network at 7.2Mbps (March target 60%)

B o s s .
FY 07/08 FY 08/09 FY 09/10e Average 35% utilisation in busiest hour

3 o . . - . 1
" Voice Only 7% of sites nearing capacity in busiest hour

— Network quality proven by independent drive-by tests
Capacity management levers

Cost Reductio

Continued strong investment in network capability
— Over3,000 new sitesin FY 09/10

— Trafficmgt and QoS optimisation tools across footprint

HSPAupgrades (efficiency gains) Femto/WiFi offload in 6 markets (1 nationwide)
IP Backhaul Ethemet Microwave

Increased fixed broadband coverage (DSL and Fibre)

Further significant HSPA+ upgrades next year

Spectrum
Refaming
New purchases

1. Share of sites 20% utilised during busy hour

VVodafone, 2010
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Next-Generation Internet
Multi-directional Networking
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Services/ Content
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http://www.vonage.com/lp/US/searchmsn/

Next-Generation Internet Attributes

Multi-directional Networking What's Needed?

Data Center Intelligence 2

Performance



http://www.vonage.com/lp/US/searchmsn/

CRS-3_2010

Introducing CRS-3 = 3x CRS-1

Unmatched Scale
3x CRS-1 = CRS-3 = 322Tbps

Unique Service Attributes

il 2x Intelligence (Core/IPv6 + Data Center/
-~ Cloud)

Unprecedented Savings
1x CRS Family Protecting Investments

Foundation for the Next-Generation Internet
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Unmatched Scale JI
CRS-3 = 3x CRS-1 Capacity A

Capacity
(Tbps)
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2x Intelligence ’JI
Powered by QuantumFlow Array A1

Cisco Design Innovation
Multiple Patents

No Bottlenecks
Single-flow Forwarding

Unique Attributes

Core + DC/Cloud Services

Massive, Multi-chassis Scalability
Ig(ugl;i@cnlid nes Fabric |

Control & Data Plane Scale to 322Tbps




Introducing Data Center Services System
Intelligence Spanning Networks & DC/Clouds

Network Positioning System (NPS)

L3-L7 info for best path to content
Improves Experiences, reduces costs

Cloud VPNs for laaS

CRS + Nexus automate Inter-DC connections for UCS
‘Pay-as-you-go’ for compute, storage, network

Tight Linkages Between DC/Cloud and Core
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Data Center Services System
Network P05|t|on|ng System (NPS)
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National ] National
Data Center Data Center

14 National
Data Center

Offloads single content source

- Inefficient Access

HHHHI\HJ //| ™ To non-optimal destination

11111}
National

e NPS informs best path
L3-L7 intelligence in CRS
improves experience

Improves Experiences, Reduces Costs
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Data Center Services System
Cloud VPNSs for laaS

o e o Workload Increases
\Workload! Strain on DC Resources
:Q Balanced rﬂa
Cloud { ¢
Search’ Data Center NPS Locates Extra
internal m " Resources

Data Center .
Finds best compute and

storage in the cloud

Cloud VPN self-provision

CIoud \/PNh ™ Network for Virtual

Compute, Storage
UCS + Nexus + CRS

e Workload Balanced

DC Services System
alleviates resource strain

‘Pay-as-you-go’ for compute, storage, network
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1x CRS Family s
Investments Protected for Decades 4

Add New Line Cards

o—

Upgrade Fabric




1x CRS Family s
Unprecedented Savings 4
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1x CRS Family
Unprecedented Savings

per
Gig




Outclassing Competition
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“We are entering the next stage of
global communication and
entertainment services and
applications, which requires a new set
of advanced Internet networking
technologies”

Keith Cambron, President and CEO,
AT&T Labs
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Enabling You to Deliver
3 x Scale, 2 x Services, 1x CRS Family
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Cisco CRS-3

Savings

IP Network
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