
ECE 564: Advanced Topics in Computer Networks

Spring 2021

Tentative Topics

Note: The list below is tentative. Some of these topics will be covered in more depth than others,
depending on time.

1 Introduction

• Review of some basic concepts in computer networks

• Network standards and organizations

• Related conferences and journals

2 Quality of Service and Multimedia Networking

• Application requirements

• QoS metrics and guarantees

• Statistical multiplexing

• Supporting end-to-end QoS (QoS accumulation)

• QoS in TCP/IP networks

– RSVP and Integrated Services (IntServ)

– Differentiated Services (DiffServ)

• Real-Time Protocol (RTP)

• RTP Control Protocol (RTCP)

• Session Initiation Protocol (SIP)

• Real-time Streaming Protocol (RTSP)

3 Network Simulation

• Csim overview

• Statistical issues & design of simulation experiments
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4 Traffic/Congestion/Flow Control

• Reactive control vs. preventive control

• Call (connection) admission control

• Traffic policing

• TCP congestion control & variants (TCP over wireless links)

• Scheduling and buffer management

– Priority-based packet scheduling

– Active queue management

– Scheduling in wireless networks

5 Fairness

• Jain’s fairness index

• Max-min fairness

• Proportional fairness

• Other measures

6 Network Traffic Modeling & Characterization

• Applications of traffic modeling

• Traffic burstiness/correlations

• Accounting for traffic correlations (short-range vs. long-range dependence)

• Self-similarity in network traffic

• Representative traffic models

– Renewal models

– Markov-based models

– Fluid models

– Fractal models (fractional Gaussian noise and fractional-ARIMA models)

– Other traffic models (time permitting)

7 Channel Access in WLANs and Mobile Ad Hoc Networks (MANETs)

• Quick review of CSMA/CA protocols and IEEE 802.11 standards

• Channel access issues

• Topology control and power-controlled MAC controls

• Rate adaptation algorithms
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• MAC protocols under directional antennas

• MAC protocols under MIMO capabilities

• Other variants

8 Advanced Topics in Routing

• Review of basic routing concepts

• QoS-based routing

• Routing in MANETs

• Routing in wireless sensor networks

• Routing protocols for directional and MIMO-capable MANETs

• Multi-channel routing

• Other variants

9 Cognitive Radio networks and Dynamic Spectrum Access

• Spectrum scarcity and under-utilization

• Opportunistic access

• OSA architectures and standards

• Channel access protocols

• Routing protocols

• Spectrum sensing

• Security issues

10 Sensor Networks (time permitting)

• Applications and deployment scenarios

• MAC issues and protocols

• Clustering techniques

• Coverage and connectivity

• Addressing and localization

• Data-centric routing

• Data aggregation

• Tools for sensors and sensor-networking research
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11 Web Caching and Prefetching (time permitting)

• Client-based caching

• Cache replacement policies

• Prefetching mechanisms

12 Selected Topics in Networking

• Software-defined Networking (SDN)

• Network virtualization

• Internet-of-Things (IoT) Systems and protocols

• Overlay networks and peer-to-peer systems

• Networking in data centers

• Cloud/fog communications

• Network measurements
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