
EE 690: Internet Systems Programming 

 

Network Programming involves writing programs that communicate with other programs across a 

computer network. Common examples of network programs are Web clients (browsers) and Web 

servers, and the FTP clients and servers. The clients and servers will be attached to the same local 

area network (LAN), or they can lie on separate LANs connected together through wide area 

networks (WANs) using routers. The same way clients and servers communicate over the Internet 

and Intranets. This course, thus, aims at how to write our own network programs for the real world 

Internet/Intranet applications. 

 

To write network programs one must understand the underlying operating system and the underlying 

networking protocols. In this course we focus on the TCP/IP protocol suite, also called the Internet 

Protocol suite. For example, Web clients and servers communicate using the TCP protocol. TCP, in 

turn, uses the IP protocol services. A lack of understanding of networking protocols will make it 

rather difficult to properly understand and master the subject of network programming.  

 

The course is also based on Unix operating system, although the foundation and concepts required 

for network programming are, to a large degree, operating system independent. A good knowledge 

of (advanced) operating system concepts and C programming language will however be of great help 

in the course.  

 

This course is intended for master's and PhD students. It tries to address the lack of systems and 

Internet programming knowledge often found. This course addresses how programs in distributed 

systems can make use of OS services. It is also a natural progression of C language programming 

and Computer Networks course. This course is more oriented towards general distributed systems. 

The course will use Linux and Solaris, but will primarily focus on concepts and tools that are 

available on most platforms.  

 

Required 

Texts:  

(1) W. Richard Stevens, Advanced Programming in the Unix Environment, 

Addison Wesley. 2/E, 2005. 

 (2) W. Richard Stevens, Unix Network Programming, Prentice Hall, 3/E, 2003.  

(3) Other reading (papers) will be assigned as needed.  

  
  

Course Topics: 

(1) Unix file I/O 

(2) Files and Directories 

(3) Standard I/O Library 

(4) Process Enviroment 

(5) Process control 

(6) Signals 

(7) Threads 

(8) Daemon Processes 

Class hours: Tuesday and Saturday, 4:00PM 6:00PM 



(9) Interprocess communication 

(10) The Transport Layer: TCP and UDP Protocols 

 How to use TCP/IP protocols from network programming perspective 

 

(11) Socket API       

   Description of the data structures used to implement sockets API 

 

(12) TCP Sockets          

      Discussion of socket function required to write a TCP client and server 

 

(13) TCP Client-Server Programming 

  Writing a complete TCP client and server 

 

(14) I/O Multiplexing 

 Handling more than one inputs/outputs and TCP and UDP sockets at the same time 

 
(15) UDP Sockets 

            Write clients and servers to use UDP. UDP has been used in DNS, NFS, and SNMP 

 

     (16 )      Name and Address Conversion in Domain Name System 

 Converting client-server host names and services into IP addresses and port numbers 

 

(16)  Daemon Processes   

             Preparing and commissioning the server application as background daemon processes 

 
(17) Multicasting 

            Multicasting on LANs and across WANs.  

 

(18) Threads 

Client-Server programs implemented with the help of threads. 

 

 

Homework:  System programming assignments of every other week.  

Project:  Programming project for students as groups.  

 

Midterm exam:  

Yes.  

 

Final exam:  Comprehensive review of concepts.  

 

Grading:  
60% assignments, 20% project, 20 paper presentation.  

 

Hardware 

Requirements:  

Internet access.  

 

Software 

Requirements:  

Linux or Solaris programming environment at home or work is strongly 

recommended to accelerate programming efforts.  

 

 

 

Instructor: Dr. Muhammad Naeem Ayyaz  


