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Access ISP, 15, 16
ACK, see Acknowledgement
Acknowledgement, 52
Active Queue Management, 85
Admission Control, 84, 113, 122, 134,

183
Contingent-based, 126
Diffserv, 165
Edge-based, 125
Endpoint, 124
Hop-by-hop, 124
Intserv, 88, 163
Measurement Based, 127
Network-based, 124

AdSpec, 87
AISP, see Access ISP
Akamai, 24
Amazon, 25
America Online (AOL), 25
Anycast, 50
Application Layer, 48
Application Service Provider, 19
Applications

Elastic, 65, 133, 144, 149, 177,
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Inelastic, 65, 133, 143, 149, 177
ARPANET, 47
Arrival Process, 30
AS, see Autonomous System
Assured Forwarding, 100, 164
Authentication Header, 122
Autonomous System, 195, 198

Backbone Service Provider, 15, 17
Bandwidth Broker, 102, 159, 165
Best-Effort

Alternative Best-Effort, 107, 111
Architectures, 103
Lower than Best-Effort, 106
Model, 144
Overprovisioning, 103, 111, 134, 160,

170
Price-Controlled, 103, 111

Blue, 85
Boomerang Protocol, 120
Border Gateway Protocol, 118
Bounding, 44
Branch & Bound, 44
Branching, 44
BSP, see Backbone Service Provider

Capacity Expansion, 276, 293
Costs, 277
Performance Evaluation, 283
Process, 276
Strategies, 277
Threshold, 278

Class Based Queueing, 84
Classless Inter-Domain Routing, 114
Colocation Provider, 22
Commodity, 237
Communication Service Provider, 20
Computer Games, 71

QoS, 73
Traffic, 73
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Congestion, 54
Congestion Avoidance, 53
Congestion Control, 53
Congestion Costs, 250, 264
Congestion Window, 53
Consulting Service Provider, 22
Content Delivery Network, 17
Content Provider, 19
Core-Jitter-Virtual-Clock, 93
Core-Stateless Fair Queueing, 84
CPLEX, see Ilog CPLEX
CR-LDP, 120
CSMA/CD, 61
Cutting Plane Method, 45
cwnd, 53

Data Forwarding Architecture, 113
Data Link Layer, 48
Datagram Congestion Control Protocol,

51
Decision Variables, see Variables
Deutsche Telekom, 25
DFN, 26
Differentiated Services, see Diffserv
Diffserv, 159, 164

Admission Control, 102
Assured Forwarding, 100, 164
Assured Rate, 101
Bandwidth Broker, 102, 159
Bulk Handling, 101
Byte, 49, 95
Class Selector, 97
Classification, 111
Codepoint, 86, 95
Description, 95
Domain, 96
Expedited Forwarding, 98, 164
Marking Algorithm, 100
Olympic Service, 100, 160, 170
Per-domain Behaviour, 101
Premium Service, 101
Router, 96
Service Level Agreement, 101
Virtual Wire, 101

DUPACK, 54
Dynamic Packet State, 93

Ebay, 25
EDF, 84
Effective Bandwidth, 129
Encapsulating Security Payload , 122
End-to-end Principle, 48
End-user, 23
End-user Network Operator, 14, 16
ENO, see End-user Network Operator
Ethernet, 60

1 Gigabit, 60
10 Gigabit, 60

EURO-IX, 203
Expedited Forwarding, 98, 164
Explicit Routing, see Traffic Engineering

Fast Recovery, 54
Fast Retransmit, 54
FilterSpec, 88
Financial Service Provider, 22
First Person Shooter, 71
Five Layer Reference Model, 47
Flow, 86
Flow Control, 53
Flow Label, 50
FlowSpec, 87

GMX, 26
Google, 27

HDLC, 60
High-level Data Link Control,

see HDLC
Homing, 195
Hosting Service Provider, 18
HTML, 65
HTTP

Traffic, 65
Hypertext Transfer Protocol, see HTTP

ILEC, see Incumbent Local Exchange
Carrier

Ilog CPLEX, 45
Incumbent Local Exchange Carrier, 20
Information Provider

Definition, 13
Input Parameters, see Parameters
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INSP, see Internet Network Service
Provider

Integer Programming Problem, see Mixed
Integer Programming Problem

Integrated Services, see Intserv
Interconnection, 195

Changes, 227
Costs, 210
Method, 200
Negotiation, 205
Peering, 201
QoS, 224
Reliability, 218
Taxonomy, 199
Transit, 202

Interconnection Method, 203
Internet

History, 47
Traffic, 65

Internet Exchange Point, 22, 203
Internet Key Exchange Protocol,

122
Internet Network Service Provider

Definition, 13
Internet Service Provider

Definition, 11, 13
Internet Stream Protocol, 120
Intserv, 86, 159, 162

Classification, 111
Controlled Load, 92
Guaranteed Service, 89, 129
Router, 88
Scalability, 92
TSpec, 163

IP
Description, 48
Header, 49
History, 47
Routing, 114

IPng, see IPv6
IPsec, 121
IPv4, see IP
IPv6, 50
ISP, see Internet Service Provider
IXP, see Internet Exchange Point

Kendall’s Notation, 30

Label Distribution Protocol, 120
Label Switching, 116
Lagrangian Approach, 45
Layer, 48
Layer Model, see Five Layer Reference

Model
Linear Programming Problem, 41

Simplex, 43
Solution, 42

LINX, 203
Little’s Law, 31
Long-Distance Carrier, 21
Longest-prefix Matching, 114
LP, see Linear Programming Problem
LP Relaxation, 44
lp solve, 43, 45

M/G/1, 34, 341
M/G/1-PS, 35
M/G/1/B, 342
M/M/1, 32
M/M/1/B, 33, 339
Massive Multiplayer Online Role Playing

Games, 71
Maximum Transmission Unit, 49
MIP, see Mixed Integer Programming

Problem
Mixed Integer Programming Problem, 42

Solution, 44
MMORPG, see Massive Multiplayer

Online Role Playing Games
MPLS

Description, 116
Forwarding Equivalence Class, 116
Generalised, 62
Lambda Switching, 62

Multicommodity Flow Problem, 241

Network Architecture, 81
Classification, 110

Network Calculus, 90, 127
Deterministic, 36
Statistical, 39
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Network Component Service Provider, 23
Network Design, 238
Network Edge, 195
Network Engineering, 239, 273

Capacity Expansion, see Capacity
Expansion

Network Layer, 48
Network Model, 339

Objective Function, 40
OC-X, 60
Olympic Service, 100, 160, 170
Online, 25
Optimality Gap, 45
Optimisation

Model, 40
Problem, 40
Techniques, 40

Other Local Operator, 21
Overbooking, 169, 180
Overprovisioning Factor, 134, 138, 150,

170, 189

P2P
QoS, 69
Traffic, 69

Packet Marker, 86
Parameters, 40
Paris Metro Pricing, 110
PASTA, 34
PATH Message, 87
Path Selection, see Traffic Engineering
PDH, 59
Peer-to-Peer, see P2P
Peering, 201
Per-domain Behaviour, 95, 101
Per-hop Behaviour, 95
PGPS, 84
Physical Layer, 48
Plesiochronous Digital Hierarchy, see

PDH
Point-to-Point Protocol, see PPP
Policing, 85, 169
Policy, 131

Pollaczek–Khinchin Formula, 35, 341
Port

Classification, 76
TCP, 52
UDP, 51

PPP, 60
Priority Scheduler, 84
Proportional Integrator, 85
Protocol Field, 49

QoS
Declarations, 84
Network Model, 145
Procedures, 84
Signalling, 84, 119
System, 273

QoS Architecture, 82
Classification, 110

QoS Strategy, 83
QoS System, 82, 83, 159
Queue Management, 84
Queueing Delay

Queueing Theory, 31
Queueing Networks, 36
Queueing Theory, 29, 127

Random Early Detection, 36, 85, 169
Random Exponential Marking, 85
Real-time Strategy Game, 71
Relaxation, 44
Resource Reservation Protocol, see RSVP
RESV Message, 87
Retail Provider, 19
Retransmission Timeout, 54
Round Robin, 84
Route Advertisement, 199
Routing

BGP, 118, 198
Exterior Routing Protocols, 118
Interior Routing Protocols, 118
IP, 114
IS-IS, 118
Lookup, 114
Multipath, 237, 242
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OSPF, 118
RIP, 118
Singlepath, 237, 242

RSpec, 88
RSVP, 86, 119, 162
RSVP-TE, 120

Scheduling, 84, 164, 168, 179
Scope Field, 50
SCORE, 93

Classification, 111
SDH, 59
Security Architecture, 121
Self-similarity, 343
Sequence Number, 52
Server Service Provider

Definition, 13
Service Differentiation, 143
Service Discipline, 30
Service Level Agreement, 101, 202
Service Level Specification, 101, 203
Service Process, 30
Session

Intserv, 86
Settlement, 200
Shaper, 85
Signalling Architecture, 118
Signature Detection, 77
Simplex, 43
Single Rate Three Colour Marker, 100
SLA, see Service Level Agreement
Slow Start, 53

Threshold, 53
Smart Market, 103
Soft State, 88, 120
Sojourn Time, 31
SONET, 59
Sprint, 27
ssthresh, 53
Stateless Core, see SCORE
Stateless Edge and Core Architecture, 109
Synchronous Digital Hierarchy, see SDH
Synchronous Optical Networking, see

SONET

TCP
Congestion Control, 53
Description, 51
Flavour, 55
Flow Control, 53
Formula, 55
Header, 53
History, 47
Long-lived, 55
Short-lived, 57

Ternary Content Addressable Memories,
116

Tier 1, 197
Tier Structure, 196
Time Sliding Window Three Colour

Marker, 100
Time to Live, 49
Token Bucket, 37, 163
Topologies, 174, 265, 292, 297
TOS Byte, 49
Traffic, 171

Elastic, 65, 133, 144, 149, 177, 290
Inelastic, 65, 133, 143, 149, 177

Traffic Class Field, 50
Traffic Classification, 76
Traffic Conditioning Specification, 101
Traffic Engineering, 241

Equal Cost Multipath, 252
Explicit Routing, 242, 252
Multipath, 269
Path Selection, 242, 254, 259
Performance Evaluation, 260
Performance Metrics, 248
Shortest Path Routing, 252
Singlepath, 269
Strategies, 241, 251

Traffic Matrix
Elasticity, 290
Estimation, 244
Network Model, 339

Transit, 202
Transmission Control Protocol, see TCP
Transport Layer, 48
Trie, 114



370 Index

TSpec, 37, 87, 90, 163
Two Rate Three Colour Marker, 100
Type of Service, 49

UDP
Description, 50
Header, 51

University Network Centres, 27
User Datagram Protocol, see UDP
Utilisation, 249
Utility Function, 65, 149, 176

Variables, 40
Virtual Clock, 84, 93
Virtual Queue, 85
Voice over IP

QoS, 73
Traffic, 74

VoIP, see Voice over IP

Waiting Time, 31
Wavelength-Division Multiplexing, see

WDM
WDM, 61
Weighted Fair Queueing, see WFQ
WFQ, 84, 90, 164
Window Size, 52
World Wide Web

History, 47
Qos, 66
Traffic, 66

WWW, see World Wide Web

YESSIR, 120


