
COURSE NUMBER: Ve489 COURSE TITLE: Computer Networks 

CREDIT: 4 PREREQUISITES: Ve482 or graduate standing or instructor’s permission 

TEXTBOOKS/REQUIRED MATERIAL:  
Computer Networks, 4th Edition, Andrew S. Tanenbaum, Prentice Hall 
Communication Networks, 2nd Edition, Alberto Leon-Garcia and Indra 
Widjaja, McGraw Hill  
UNIX Network Programming, vol. 1: Networking APIs: The Sockets 
Networking API, 3rd. ed., W.R. Stevens, et al., Addison-Wesley, 2004. 
 

INSTRUCTOR: Xudong Wang 

DATE OF PREPARATION: Aug 8, 2012 

DATE OF UC APPROVAL: Oct. 30, 2013 

INSTRUCTOR(S): Xudong Wang SCIENCE/DESIGN: n/a 

CATALOG DESCRIPTION:  
This course covers basic system architecture, protocol stack, and algorithms and 
protocols of computer communication networks. Students will get the basic 
knowledge of computer network architectures, services, applications, and 
protocol models; study protocols in different layers including physical, data 
link, network, and transport layers; understand transmission media, switching, 
multiple access arbitration, network routing, congestion control, flow control. 
multicast, and security; and learn the detailed Internet architecture. 

COURSE TOPICS: 
1. Network services and network applications 
2. Computer network architecture 
3. Physical layer: architecture,  modulation, coding, and error control 
4. Data link layer: functionalities and framing 
5. ARQ schemes, performance, and analysis 
6. Flow control and time recovery, Link layer multiplexing, queuing. 
7. Medium access control 
8. Network layer and routing protocols/algorithms 
9. Packet-level traffic management: scheduling and prioritization 
10. Flow-level traffic management: admission control, leaky bucket, token 

bucket 
11. Transport layer: TCP and UDP 
12. Internet architecture 

COURSE STRUCTURE/SCHEDULE: Lecture: three times per week ( two times: 90 minutes each, one time 45 minutes) 

COURSE 
OBJECTIVES 
[Course Outcomes 
in brackets] 

 
1. To provide a clear picture about the architecture and applications of computer networks [1, 2, 3, 4, 7] 
2. To provide a comprehensive illustrations of functions, protocols, and algorithms of all protocol layers in a computer network [2, 3, 4, 

5, 6, 7, 9]  
3. To provide team-work experience of designing and implementing a networking protocol [6, 7, 8, 9] 
4. To help students understand how a real computer network works [1, 2, 3, 4, 5, 6, 7, 8, 9] 

COURSE 
OUTCOMES 
[Program 
Outcomes in 
brackets] 

After completing Ve489, students should be able to: 
1. Understand the overall architecture of a computer network [a, b, c, j] 
2. Know the different types of computer networks and their evolutions [a, b, c, e, h, i, k] 
3. Understand the protocol stack of computer networks [a, b, c, j] 
4. Understand how the protocol stack is mapped onto a real computer network [a, b, c, e, h, j, k] 
5. Know the basic functions of all protocol layers including physical layer, data link layer, network layer, and transport layer [a, b, c, e, h, 

j, k] 
6. Understand the detailed mechanisms of at least one protocol in each protocol layer [a, b, c, e, h, j, k] 
7. Understand how a computer network is related to digital communications and digital signal processing [e, i, k] 
8. Design and implement a simple computer network [a, b, d, e, f, g, i, j, k] 
9. Get the knowledge of future trend of computer networks and know some interesting research problems in computer networks [j, k] 



ASSESSMENT 
TOOLS 
[Course Outcomes 
in brackets] 

Homework [1, 2, 3, 4, 5, 6, 7] 
Quiz [1, 2, 3, 4, 5, 6, 7, 9] 
Mid-term exam [1, 2, 3, 4, 5, 6, 7] 
Final Exam [1, 2, 3, 4, 5, 6, 7] 
Course project and written reports [1, 2, 3, 4, 5, 6, 7, 8]  

 


