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Brief Description of Proposal:

Real-Time Systems has been offered under CMPS 384 Special Topics for undergraduate CS/CIS juniors and seniors since 1995. This proposal is to change it to a regular elective course (CMPS358 Real-Time Systems) for undergraduate CS/CS juniors and seniors 


1. Course Number and Title:
CMPS358 Real-Time Systems (3 credits)

2. Course Level:
Elective for CS/CIS juniors and seniors

3. Prerequisites:
CMPS352 Operating Systems

4. Catalog Description:

CMPS 358 Real-Time Systems
 




3 credits

(Prerequisite: CMPS 352) This course covers systems which must interface with the physical world in real-time and whose correctness depends on not only the logical computation but also the time at which the results are produced. Topics include: real-time hardware architectures, real-time operating systems, organization of real-time programs, invoking and managing tasks and processes, coordination and communications among real-time processes, manipulating task priority, concurrent programming, exception handling, software safety, reliability, and fault tolerance.

5. Course Objectives:

Upon successful completion of this course students will: 

1. Be knowledgeable in the issues of real-time systems. 

2. Understand the organization of computer hardware and the fundamentals of computers’ interfacing with real world devices.
3. Be knowledgeable in the functions of real-time operating systems and be able to use those functions in real-time systems design and implementation.
4. Be competent in designing and implementing concurrent systems, which includes decomposing a system into tasks/processes, inter-process communication, and process synchronization. 

5. Understand timing control at the hardware level, operating system level, and program level and be able to design and implement delays, timeouts, etc.

6. Be able to prioritize tasks/processes and understand and be able to solve priority related problems like priority inversion.

7. Understand software safety, software reliability, and fault tolerance and apply those concepts in real-time systems design and implementation.

8. Be able to understand the literature and current research topics of real-time systems. 

6. Topics:

1. Introduction to Real-Time Systems

2. Real-Time System Hardware Architectures

Interrupts, Input/output, Single Processor, Multiprocessor, and Distributed Systems

3. Real-Time Operating Systems

Scheduling, Memory Management, Process Synchronization and Communication, 

Clocks, and Input/Output.

4. Real-Time Programming and Language Constructs

Tasking, Task Synchronization and Communication, Timing Facilities,

Exception Handling, and Input/Output.

5. Advanced Topics

Software Safety, Reliability, and Fault Tolerance, System Testing, and Integration. 

7. Homework, Assignments, and Exams

1. Midterm examination 

25%

2. Final examination 


25%

3. Programming assignments 
30%

4. Homework



20%

8. List of Sample Assignments
1. This assignment is to design a client-server program using QNX’s IPC (interprocess communication). Clients send three integers to the server and then the server determines whether the three integers form a right triangle or not. If they do not, the server sends a zero (0) back to the client; and if they do, it sends a one (1) followed by the hypotenuse and the two legs. (Note: This assignment allows students to experiment with process creation and termination, interprocess communication using message passing, and message protocol design.)
2. This assignment is to expand our first assignment. A client may send any of three types of requests. The first type asks the server to determine whether a group of three numbers forms a right triangle or not and determine the hypotenuse and the two legs if it is. The second asks the server to find the smallest and largest number in a list of integers (not more than 10).  The third is to generate a random number (up to 5 inclusive) of random integers, which can be generated using function rand(). (Note: This assignment lets students further explore interprocess communication facilities offered by the QNX real-time operating system and design more complex communication protocol.)

3. This assignment is to design a mechanism to eliminate or reduce priority inversion for our assignment 2. (Note: This assignment studies timing and priority related issues. Students need to prioritize processes and avoid priority inversion, and they need to deal with timing constraints.) 

9. Suggested Textbook and References:

1. Burn and Wellings, “Real-Time Systems and Their Programming Languages,” 3rd Ed., Addison Wesley, 2001.
2. Phillip LaPlante “Real-time Systems Design and Analysis: An Engineer’s Handbook,” IEEE Computer Society Press, New York, N.Y., 1997. 

3. A. Shaw, “Real-Time Systems and Software,” John Wiley & Sons, 2001.
4. David Simon, “An Embedded Software Primer,” Addison Wesley, 1999.
Supporting Documents:

None 

Do you want the text of the full proposal accessible from the bulletin board:

Yes 

