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SERVICE PROVIDER SDN

>
MOVING SDN FROM A NICHE TO -
THE NETWORK

Integrated Network Control
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[ Transforming service provider networks into programmable and j
dynamically application responsive entities
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WHAT IS SDN?

Traditional Networking Devices

Control Control

Forwarding N Forwarding

Forwarding 'S Forwarding

Software Defined Networking
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SDN

— Decouples control & data planes (CP &
DP)

— Centralizes CP

— Provides network programmability via
APIs

SDN # OpenFlow (OF)

— OF is just one option for decoupling CP
& DP

DP under SDN control may span L1-3
- e.g., optical, Ethernet, MPLS, IP routing

SDN & Cloud are complementary
— Cloud may cost-reduce controller & apps

— SDN simplifies & helps automate cloud
orchestration



Home About Sponsors Research People Contact

Stanford University

CLEAN SLATE

An Interdisciplinary Research Program
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Clean Slate Program

We created Clean Slate Program more than five years ago with Stanford's depth and breadth of expertise to explore what kind
of Internet we would design if we were to start with a clean slate and 20-30 years of hindsight. Though the mission was well
defined, the potential approach was not. We began with a number of small exploratory projects that led to a few flagship
projects that show lot of promise.

We are pleased to report that Clean Slate Program led to many small projects and the following four on-going flagship projects

that have the potential to transform different parts of the Internet.

© Internet Infrastructure: [ODenF}ow and Software Defined Networkinq}l
© Mobile Internet: POMI 2020

OpenFlow and SDN

© Mobile Social Networking: MobiSocial
© Data Center: Stanford Experimental Data Center Lab

Clean Slate Program has ceased to exist as of January 2012 and has successfully transformed into these four large projects. We
invite you to visit the website of these projects, become familiar and get involved.

Past Sponsors

ahaln décomo hoi v
cisco DOCOMO USA Labs S :P I|.)"]¥‘;\HIII NEC -’W@i ’A X"-INX ERICSSON 2
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Adjacent Router Router

Neighbor Link State
table database

Forwarding Table
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IP routing
table
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Adjacent Router




OpenFlow Controller

Control Path OpenFlow

Data Path (Hardware)
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SPLIT ARCHITECTURE IN
THE MOBILe NETWORK

CS IMS
Services Services

\\

New: Programmability and Virtualization

MSC Server MRFC/MGCF

@ @ @ OpenFlow/SDN:

Mobile Gateway

déja vu: Scale, Service Velocity
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SeERVICE PROVIDER SDN

SERVICE EXPOSURE

CSSON Core
2 Apps Other
library Apps

G OPEN SDK

SDN controller
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SP-SDN, NFV & CLOUD

THE KEYS TO UNLOCKING VALUE

\\

O I &, lllll Q
APIs, Exposable Services & Assets
Cross-Domain Orchestration

Mgmt & Control| Mgmt & Control |Mgmt & Control|_Control Cloud
' Management
Virtualization & abstraction -I
7 i O
% +

openstack

Relocation with
preserved identity

ODEN

Virtual Networking Ericsson SDN Controller

Network =-||
Data Center
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IST IEEE ComSoc | © Ericsson Telecomunicag8es, Lda 2013 | 2013-12-12 | Page 12



cRI

@,

SSON JOINS S 2N

PLATINUM MEMBERS

o e : ’
RKbigswitch oo cape =3 '.cll.s'éloh CITR!X ’

-— — -

| | Tt ||
5
T
..||

‘ !lll

e~ e— [—

JUNIPEL B Microsoft ‘ redhat

—_— — — -

GOLD MEMBERS

NEC wvmware

—

SILVER MEMBERS

ARISTA FUﬁTSU @ @ F—

-— - — —

@ PLUMgrid

p— S — ERNUR N — S—

» Open source project for SDN

» Secures a strong ecosystem for SDN

» Ericsson member of Board and Technical Steering Committee
» Ericsson to drive requirements & code for operator needs
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SeERVICE PROVIDER SDN
APPLICATIONS
NETWORK WIDE TRANSFORMATION

OPPORTUNITIES
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Cross Domain Orchestration

A >Z\

SDN SDN
CTL CTL
> ~ .

Q

v £V

Virtualization of IP
& Optical
transport —
Multilayer Control

Intra )| )| )|
& Inter DC
connectivity

Virtual
home GW

A‘ A A | | |
opi| | iDs AT E I’EII

|

dge

D ((A»)

Policy-based
flow steering at

MEANS TO AHIGHER END

Virtual
Enterprise
Service
Gateway




IRTUAL NETWORK SYSTEM
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cRVICE CHAINING
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Price Differentiated
T service

bundl S’ERV/C: POL/CY CHAINING
undies
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1. manually provisioned chains,

| — Qe@-§-1—>
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3. Virtual or physi. ical partition of the
appliances required to isolate
chains

DPI Security URL CGNAT

» Costly and ledious network provisioning and operation

i 2lackof support for dynamic senvice selection
- » Suboptimal apphance ca

pacily usage

i lI/AV = CDN&TIC @ DPI,
& irewa . Q Charging

@) Parental B Media live and analytics
Control compression [§w N
Advertising,
@ IPV6 profiling,
transition/NAT enrichment

icacd -12- 16
IST IEEE ComSoc | © Ericsson Telecomunicagdes, Lda 2013 | 2013-12-12 | Page



SUBSCRIBER AWARE CHAINS 2
SERVICE CHAINING & AUTOMATION

\

HW Appliances or VM’s in DC
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» Fully automate service chain build out
» Per subscriber to allow service change on the fly
» Dynamically built at subscriber connection time
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VIRTUAL HOM
SP-SDN FOR FIXED NETWORKS
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Control Firewall NAT
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Costly HW upgrade
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Parental
Control

)
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Firewall

@

NAT

Best of breed platforms and vendors
Independent HW & SW upgrades

\\



SERVICE PI_RJONALl ZATION 2

MOVING TO A NeW MODE

Per subscriber services

» End-user connectivity (Quota,
Billing...)

» Differentiated QoS

» Differentiated services (VPN,
Parental Control..)

Per broadband line session /
services
» No differentiation by profile i.e.
Kid/Parents
» No differentiations per device
> No ability to handle WIFI roaming /
communities
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Per subscriber services

» End-user connectivity (Quota,
Billing...)

» Differentiated QoS

» Differentiated services (VPN,
Parental Control..)
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On-Net Off-Net OTT-Specific

[Per Destination]

Residential, SMB, Enterprise

Package Fixed / mobile

[Per Subscriber] E l||l|

Health QoS KPI

[ Performance]
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VIRTUAL ENTERPRISE GW
VHGW FOR ENTERPRISE SITES
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ALL COMES TOGETHER
TRANSPORT, PACKET, SDN,
CLOUD & NFV

1) Business Orchestration
3) Network inventory for Transport, - Service Template fulfillment
Packet & DC

\\

- End-2-end resource management
- SDN controller can influence Business

distributed CP in packet network. Orchestranon
- I12RS, BGP-LS 2) DC Resource management in the

- More pre-determined paths and network enabled cloud

latency - VM management
- Fitting biz requirements v (storage/compute/networking)
- Virtualization management
SDN Resource

controller Orchestration

Telco software
running in a VM (CP,
DP or CP+DP)

- vIMS, VvEPC, vMDN

Virtual Generic
Software (i.e. DB,
Web server...)

SDN influenced Networking NFV Datacenter
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