Contents

1 Principles of Performance Evaluation of Computer Networks
1.1 Motivation: Why Do We Need to Assess the Performance

1.2 Classical and Modern Scenarios: Examples
from Research Papers. . ......... ... ... ... ... .. ....
1.2.1 Performance Evaluation in Classical Scenarios. . . ..
1.2.2 Performance Evaluation in Modern Scenarios. . . . ..
1.3 The Pillars of Performance Evaluation of Networking
and Communication Systems. . .. ...........oueneno...
1.3.1 Experimentation/Prototyping, Simulation/Emulation,
and Modeling. . .......... . ... . ..
1.3.2  Supporting Strategies: Measurements . . ..........
References. . ........ .. i

2 Methods and Techniques for Measurements in the Internet . .
2.1 Passive vs. Active vs. Hybrid Measurements. .. ..........
2.2 Traffic Measurements: Packets, Flow Records,
and Aggregated Data . ............ ... ... ... . ...
2.3 Sampling Techniques for Network Management. . . .......
2.4 Internet Topology: Measurements, Modeling, and Analysis .
2.4.1 Internet Topology Resolution. . .................
2.4.2 Internet Topology Discovery: Tools, Techniques,
and Datasets.......... .. .. . . . ...
2.5 Challenges for Traffic Measurements and Analyses

in Virtual Environments. . ............ ... ... ... ...
2.5.1 Cloud Computing Environments . ................
2.5.2  Virtualization at Network Level. .................
2.6 Bandwidth Estimation Methods. . ......................
References. . ...

ix



Contents

3 A Primer on Applied Statistics in Computer Networking .........

3.1 Statistics and Computational Statistics . .....................
32 I'mAllAboutThatData ........... .. ... ... .. .. .. ....
3.3 Essential Concepts and Terminology. .......................
3.4 Descriptive StatistiCs . .. ..ottt
3.4.1 IMean It (Or Measures of Centrality).................
3.4.2 This Is Dull (Or Measures of Dispersion) . .............
3.4.3 Is It Paranormally Distributed? (or Measures
of Asymmetry and Tailedness). .......................
3.5 [Inferential Statistics .. .. ... ...t
3.5.1 Parameter Estimation: Point vs. Interval . . .............
3.5.2 Estimators and Estimation Methods ..................
3.6 The Heavy-Tailed Phenomenon. ...........................
3.6.1 OutlierDetection . . .. ..ottt ..
3.6.2 Heavy-Tailed Distributions
and Its Variations (Subclasses). . .....................
3.6.3 Evidence of Heavy-Tailedness
in Computer Networks. .. .......... . ...,
References. . ...

4 Internet Traffic Profiling ................. ... ... ... ........

4.1

4.2

4.3

4.4

Traffic Analysis . ...
4.1.1 Identification and Classification. . ....................
4.1.2  Techniques, Tools, and Systems for Traffic Profiling .. ...
Industrial Approach for Traffic Profiling: Products
ANd SEIVICES . . . oottt
Traffic Models in Practice .. ............. ... ... ... ........
4.3.1 Workload Generators. . . .............oiuiianean...
Simulation and Emulation . ...............................
4.4.1 Discrete-Event Simulation and Network Simulation
Environments. . ......... ... .. ...
4.4.2 Practical Use of Network Simulators
and Traffic Profiles. . ......... ... ... ... ... .........

References. . ... ..

5 Designing and Executing Experimental Plans . . . ................

5.1
5.2

53

Designing Performance Evaluation Plans: Fundamentals. . ... ...
Design of Experiments (DoE) . .......... ... ... ... ....
52.1 TheDoElJargon............ ... ...
5.2.2 ToReplicateorto Slice? .......... .. .. ... ..c.....
DOE Options: Choosing a Proper Design . ...................
5.3.1 Classification of DOE Methods. .....................
532 NOtation .. ..ottt



Contents

54

55
5.6
5.7

Xi
Experimental Designs ........... ... 166
5.4.1 2fFactorial Designs (a.k.a. Coarse Grids). ............. 166
5.4.2 27 Fractional Factorial Designs. .................... 167
5.4.3 m* Factorial Designs (a.k.a. Finer Grids)............... 167
Test, Validation, Analysis, and Interpretation of DOE Results . ... 167
DOEs: Some Pitfallsand Caveats . ......................... 168
DOE in Computer Networking Problems .................... 169
5.7.1 General Guidelines. ............ ..., 169
572 Hands-On............ i 174

References. . ... .. 174



2 Springer
http://www.springer.com/978-3-319-54519-6

Performance Evaluation for Network Services, Systems
and Protocols

Fernandes, S.

2017, X, 175 p. 75 illus., 3 illus. in color., Hardcowver
ISBMN: 978-3-319-54519-6



