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The Evolving Edge AgendaThe Evolving Edge Agenda

!! Quick definitionsQuick definitions
!! The phases of IP build outThe phases of IP build out
!! Example edge services offered todayExample edge services offered today
!! Future technology trendsFuture technology trends



Where’s the Edge?Where’s the Edge?

!! Outsourced enterprise service deliveryOutsourced enterprise service delivery

Edge
Access

Core

Layer 1 & Layer 2
Leased lines over SONET

Metro Ethernet (VLAN)

xDSL over ATM

64K+
T1/E1+
T3/E3+

Ethernet
xDSL Layer 3: IP

Layer 1-3



Service Provider Network BuildService Provider Network Build--outout

!! Phase 1: Build the Core Phase 1: Build the Core 
!! Phase 2: Build the IP EdgePhase 2: Build the IP Edge
!! Phase 3: Add IPPhase 3: Add IP--based Servicesbased Services
!! Phase 4: Consider RealPhase 4: Consider Real--time controltime control



Service Provider Network BuildService Provider Network Build--outout

!! Phase 1: Build the Core Phase 1: Build the Core 
•• Three models: L2, L3, L1Three models: L2, L3, L1
•• OverOver--provision (no bottlenecks)provision (no bottlenecks)
•• ReRe--routes for reliabilityroutes for reliability
•• WireWire--speed throughputspeed throughput

!! Phase 2: Build the IP EdgePhase 2: Build the IP Edge
!! Phase 3: Add IPPhase 3: Add IP--based Servicesbased Services
!! Phase 4: Consider RealPhase 4: Consider Real--time controltime control



Service Provider Network BuildService Provider Network Build--outout

!! Phase 1: Build the IP CorePhase 1: Build the IP Core
!! Phase 2: Build the IP EdgePhase 2: Build the IP Edge

•• WireWire--rate throughput rate throughput 
•• Oversubscription Oversubscription modelingmodeling
•• Flexible billingFlexible billing
•• SLA delivery (throughput, uptime)SLA delivery (throughput, uptime)
•• Legacy protocol supportLegacy protocol support
•• QoS QoS modelingmodeling

!! Phase 3: Add IPPhase 3: Add IP--based Servicesbased Services
!! Phase 4: Consider realPhase 4: Consider real--time controltime control



The Service Provider Edge RequirementsThe Service Provider Edge Requirements
!! IP Edge: Where service IP Edge: Where service 

providers “meet” their customersproviders “meet” their customers

•• Service adaptation to IPService adaptation to IP

•• RedundancyRedundancy

•• ReliabilityReliability

•• IP IP VPNsVPNs

•• Statistics Harvesting Statistics Harvesting 

•• Accounting Accounting 

•• IP Routing IP Routing 

•• IP IP QoS QoS 

•• MarketMarket--driven service creationdriven service creation

•• Operational compatibility with Operational compatibility with 
installed baseinstalled base



Network Network vs vs Application ServicesApplication Services

!! Network EdgeNetwork Edge
•• BandwidthBandwidth
•• Security: Security: DoSDoS
•• UptimeUptime
•• Traffic PolicyTraffic Policy

!! Application EdgeApplication Edge
•• Data center: e.g. hostingData center: e.g. hosting
•• Applications: e.g f/wallsApplications: e.g f/walls

!! May be same provider or different onesMay be same provider or different ones



Service Provider Network BuildService Provider Network Build--outout

!! Phase 1: Build the IP CorePhase 1: Build the IP Core
!! Phase 2: Build the IP EdgePhase 2: Build the IP Edge
!! Phase 3: Add IPPhase 3: Add IP--based Servicesbased Services

•• Three examples: flexible bandwidth & IP Three examples: flexible bandwidth & IP VPNs VPNs & & VoIPVoIP

!! Phase 4: Consider RealPhase 4: Consider Real--time controltime control



Flexible Bandwidth CreationFlexible Bandwidth Creation

IP Backbone

• Multilink or rate limited service
• Eases enterprise bandwidth increases

IP EdgeAccess

ETH

BGP4, OSPF,
IS-IS, MPLS, 

Multicast
SONETFR

PPP
ADM

ATM/POS

ADM CHOC-3/STM-1
CHOC-12/STM-4

Edge Router 



IPIP--Based VPNBased VPN

CE-A1

CE-A3

CE-A2

CE-B3

CE-B2
CE-B1

P2

P1

P3

PE1

PE2

PE3

VPN-B/Site 1

VPN-A/Site 2

VPN-B/Site 2

VPN-A/Site 1

VPN-A/Site 3 VPN-B/Site 3

•MPLS VPN service
•Migration from FR to IP
•Easier(cheaper) to connect new sites

CE – Customer Edge
PE – Provider Edge
P – Provider (Core)



VoIPVoIP

DSLAM

IP Edge

IP Core

PSTN

DS0

FT1

VoIP
Gateway

TOS or
MPLS

•IP QoS is key
•Support for TDM and IP
•Migration 
•The voice network will never die

Edge
Router

Softswitch

T1
IP or TDM

xDSL
IP or TDM



Service Provider Network BuildService Provider Network Build--outout

!! Phase 1: Build the IP CorePhase 1: Build the IP Core
!! Phase 2: Build the IP EdgePhase 2: Build the IP Edge
!! Phase 3: Add IPPhase 3: Add IP--based Servicesbased Services
!! Phase 4: Consider realPhase 4: Consider real--time controltime control

•• SubscriberSubscriber--based service provisioning controlbased service provisioning control



Coming Soon…..?Coming Soon…..?



The Evolving Edge SummaryThe Evolving Edge Summary

!! As enterprises look to save money (and service As enterprises look to save money (and service 
providers offer the right services), outsourcing providers offer the right services), outsourcing 
models continuemodels continue

!! Leading service providers today are offering Leading service providers today are offering 
enterpriseenterprise--tailored services: IP tailored services: IP VPNsVPNs, Flexible , Flexible 
bandwidth, bandwidth, VoIP VoIP transporttransport

!! Look for strong IP network expertise, even if you Look for strong IP network expertise, even if you 
have a mix of traffic typeshave a mix of traffic types

!! Ask about future realAsk about future real--time service activation controltime service activation control

THANK YOUTHANK YOU
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