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The New Normal?
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)ata Is the New Currency
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peapie will be living in citios in 2020
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of web
connections

will be mobile
by 2013

> 1 Zettabyte of Unique
Information Created In Just 3
Years

Big Data Market: Growth
to $16.9B

Only 5% of
Digital Information is
Currently Being Used*

1/3 of data will go through
the cloud

|
. 700 Days of Constant Video

Will Traverse Internet Every
Second

We Store 92% of this New
Information

50 Billion
Connected Things

Equivalent to: 125 million years of your favorite 1-hour TV show

purce: IDC, Cisco IBSG2012, Cisco VNI, Economist, Apple, Facebook, Google
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Service Provider Networking: An Industry in Change

Emergence of M2M and Internet of Everything
Significant Traffic Growth, Driven by Video 50 Billion o5y Connected
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Technological Inflections Industry Consolidation
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Service Provider Fast Track to Monetization
Connecting Subscribers to Cloud Services

Enterprises —_—

SMBs
- Premium access to Cloud .
Services, aka Cloud VPN

) Service
Mobile PI”OVldeI"

Users DPl | CPE . waas

GI-LAN | Consumer
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End-to-end SLA enables
bi-directional business
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Fundamental Targets

One truly converged network

» de-layered, |P and Optical are one, bits over wavelengths, no L1-L2-L.3 dependencies

The same technology for LAN and WAN

* For LAN: IP packets in Home, Office, Data Center; for WAN: IP packets in Metro, Country, Continent

All digital services for consumers and businesses

+ communication, information, cloud -apps, -compute and —storage

Real-time OSS

+ instantaneous self-service provisioning, guaranteed good user experience, real-time analytics




Next Generation Internet Architecture
Intelligent, Ultra-Scalable Network

Next Generation Internet Framework

Applications

Unified Service Delivery

Network APIs (REST) and Services Catalog

, — Resource Orchestration
Cisco P OPEN Multi-Layer Control, Service Chaining and Policy
PRIME & Quantum Enforcement

Controllers, Collectors

nlight T —— Virtualized Infrastructure
_ IP+Opical 10S-XR Programming and Managing of
— = Virtual Resources

Cisco nV

Agents: onePK, OpenFlow, PCEP, BGP FlowSpec

=i

Physical Infrastructure
Programming and Managing of

e l ) B |
=== o @L‘ . = E Physical Resources
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Baseline SDN and NfV principles
for SP




Multi-Layer Software Implementation — Evolving Network Control

Fully Distributed Control Plane:
Optimized for reliability

Infrastructure
Software

Embedded
Software

Hybrid Control plane:
Distributed control combined with
logically centralized control for Distributed Control Plane
optimized behavior =7
(e.g. reliability and performance)

Application

Centralized Control Plane
Data Plane

APls

10



Network function Virtualization

Transition network services to virtual workloads

M

Raas
VM

Caching
VM

Firewall
VM

IPS
M

PCRF
M

SDN Ctrl,

VM

CDN
VM

VM

Virus Scan
M

Portal
VM
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Service Architecture Vision
Flexible NfV placement for optimal Service Delivery

Transparent

e VRouters

Firewall

Virus Malware
Protection

Low Latency
Simplified
Service Chaining
Simplified
Management
Plane

Decide per NfV function
Where to place it based
on service logic requirements

Centralized Data Center
Distributed Data Center

« Elastic Scale
» High Throughput
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Cisco Open Network Environment

Interaction Among all Components of Service Creation & Delivery

Program for — Harvest
Optimized ‘ o Network'
Experience g o Intelligence
”,

Services

Orchestration Analytics
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SDN — Enabling Programmatic Network Access
Open APIls as Flexible Integration Vehicles at Multiple Layers

Service and Resource Orchestration APls

onePK OpenFlow I12RS PCEP Ouantum oMmI Puppet Netconf

©® ©¢ ©¢ 0 © 6 ©

Management oMl Puppet Netconf
Agent Agent

Agent

Orchestration Ouantum

Agent
Network Services
Control

Forwarding OpenFlow

Agent

Physical / Virtual Open APIs — Physical / Virtual Infrastructure

Devices Network Compute Storage
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Deployment Use Case — What to
use it for 7
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FIXED ACCESS
NETWORK

RADIOACCESS ?
NETWORK e

M sov

WIDEAREA
NETWORK

2

WAN
Orchestration

SERVICES

Wireless
Impact

Dynamic
BW

Virtualize
Network
Sves
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The Cloud Debate: How to

positively affect GTM and TTM for
Services

17



Need a new Operational Model and Capability

Existing PDP* Modular, Agile PDP*

Other
Cloud
Network

'EB | PRODUCT o { @

LAl DEFINE DEVELOP TEST & DEPLOY LAUNCH
DT PRODUCT PRODUCT PRODUCT PRODUCT

REQUESTS SOLUTION SOLUTION SOLUTION SOLUTION

DEFINE SOLUTION LAUNCH
PRODUCT

PRODUCT
SOLUTION

SOLUTION

PRODUCT MANAGEMENT
LIFECYCLE

Reuse Existing Service Components

* Linear, sequential - Modular, hierarchical service design
» Stand-alone services, platforms

* No reusability, modularity
* Longer time-to-market

 Parallel, intra-domain development
« Reusable service components

+ 4-6 month cycle time improvement
* PDP = Product Development Process
|| i B | —]

Source: Cisco Consulting Services
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ulti-tenant Virtual Private Cloy
Virtual Private Cloud ( VPC) '
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[echnology and Design Innovation — Applied

Multi-service PODs
Cisco NFVs
vRouter, vBRAS, vNAT, vDPI
vFW, vEPC, vGiLAN, vCPE, vHGW|

Virtualized DC Network
Cisco Virtual Packet Edge
Multi-tenant, Multi-topology,
High-performance

Physical DC Network
Cisco Unified Computing
Cisco Switching & Routing

Cloud Orchestration
Cisco DC Controller
Cisco Openstack edition

Programmatic Interfaces
YANG, I2RS, 12SS

Network

IP Packet Network
Cisco Edge & Core Routing
Cisco IP Optical

Cisco WAN Controller
OpenDayLight
- Access

WAN Orchestration

Customer Premises

Home GW CPE
Cisco Open RG Cisco ISRs
OpenWRT

Users
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Evolved Programmable Network Architecture
Addressing Today’s and Tomorrow’s Challenges

On-Demand

Services Anywhere

Alw: “ H Services Fully | amiC
a8 ON Orchestration Virtualized Scal
Ca e:Jpen and

Automated Policy

Intelligent

Application Seamless

- ] Ghrier o Real-Time Analytics Programmable
ACCELERATE )
Interaction ) Ay . Experience
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Driving the Next Wave of Innovation

Flexible, High-performance, Netw
Tightly Integrated Applications, | 8 ) ige, and Compute
Common Operational Model 2~ 4 ~ants

— tre Applications
Storage)

=

Open | Programmable | Fully Virtualized| Automated| Resilient |

Secure
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