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Agenda of Talk

A MPLS Traffic Engineering
A QoS and MPLS
A Architecture for MPLS- TE and DiffServ QoS

A Towards a MPLSTE Server

0 MPLS -Emulator
A Architecture of Linux based emulator

o0 Network provisioning Tool
0 MPLS:Protocol 'Development Environment

Indian Institute of Technology Bombay



Next Generation Internet Access

A Last Mile
0 Ethernet

0 Optical Ethernet:
0 MPLS as transport mechanisn
A Core
0 DWDM:based Intelligent optical network:
A MPLS:as-control plane

| [ .




Performance Requirements of
Customer

A Specified through SLA and TCA

A Typical Service Level Specifications
0 Mean Time between service outages
0 Mean Time to Repair outage
0 Maximum/Mean duration of outage
0 Minimum and Sustained Bandwidth

0 Packet LLevel Perfermance
A Packet Delay
A Jitter
A Packet Loss
A Out of Profile-Traffic treatment
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Network Level Performance

_oad Balancing

_ink Utilization and Congestion

Path Protection and Restoration Capability
Rapid Dynamic Pravisioning Capability

A Throughput and Fairness
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MPLS Traffic Engineering
Positioning

A Can operate at multiple time scales
0 Longer Time Scales
A Global Network Optimization:
0 Shorter Time Scales
A Dynamic Resource Managemen




MPLS Traffic Engineering

A Explicit Route Computation

0 Constrained based Routing
A TE Constraints and Network State

A Signaling mechanism to establish TE
Trunks/LSP
0 RSVPTE
0 CRLDP

A MPLSTE Traffic Trunk Attributes
o0 Bandwidth
0 Resource class-affinity.
0 Path Selection Palicy.
0 Priority/Preemption
0 Resilience
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QoS In Internet- Differentiated
Services

A Traffic flows aggregated into few flows

A Edge router classifies the packets into
DiffServ classes (Behavior Aggregates)

A Classes are encoded in DSCP
A DSCP identifies Per Hop Behavior (PHB)

A DiffServ PHB

0 Expedited Forwarding
A Low Latency, Low Class

0 Assured Forwarding
A Four classes and three drop precedences
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MPLS and DiffServ

A E-LSP
0 PHB determined from 3 EXP bits
0 Up to eight PHB per LSP

A L-LSP

0 Packets of different PHB but of same PHB
scheduling class (PSC) mapped to-a LSP

0 PSC s is signaled:-at LSP setup
0 PHB determined from Label and EXP bits
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An Architecture for Providing
QoS/Traffic Engineering

A Centralized Traffic Engineering Server

o0 Bandwidth Broker, Traffic Engineering Engine,
Policy Server

A SLS enforced at Ingress Router through MPLS

COPS
0 MPLS management and Device Configuration

A Network Performance Monitoring
0 SNMP
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