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Course Description – CMPS 304 

Course Title: :   Computer Architecture                

Code: CMPS 304 Prerequisite: CMPS 204 

Hours: 5 per week Lecture:2 Practical:3 Credit: 3 

Academic Year/Level: 3rd and 4th year  

Specialization: Computer Science 

 
Course Objectives: 
This course intends to teach students what is the fundamentals of computer architecture and 

organization, to develop the ability to perform programming in an assembly language, to know how RISC 

Instruction sets are designed, how single cycle CPU and cache memories, designed, and evaluated using 

simple performance equations.  

 

Course Outcomes:  
After the completion of this course, the students will be able to: 

1. Recall instruction sets design principles, instruction formats, addressing modes and converting 
high-level language statements into assembly instructions. 

2. Recall how computers do arithmetic operations  
3. Recall how performance of programs is measured by different architecture designs in cache, CPU 

pipeline, and compiler. 
4. Recall the understanding and ability to determine the processor (datapath and control) functions, 

i.e., how instructions are executed on the datapath using the control circuits. 
5. Recall the pipeline design of CPUs and it enhances the execution of software  
6. Recall the basics of computer memory hierarchy (RAM, cache, registers …); how cache 

memories are designed and work 
7. Design and implement small programs using the MIPS assembly language using a MIPS 

simulator software such as SPIM. 
 
Recommended Textbook: 
 
Computer Organization and Design 3rd edition, David Patterson and John Hennessy, Elsevier 
Inc. 2005. 
 
References: 

1. Computer Organization and Architecture, 8th or 9th edition, W. Stallings, Prentice Hall 
2006. 

 

  



Topics: 
 

1. Course Outline: syllabus outline and course topics overview 

2. Introduction to computer organization and architecture 

3. Computer arithmetic 

4. MIPS Instruction set and instruction format  

5. MIPS Instruction set and instruction format 

6. Assessing and Understanding Performance 

7. The processor: datapath 

8. The processor: datapath and introduction to control 

9. Design the main control unit 

10. Enhancing performance with pipelining 

11. Exploiting memory hierarchy 

12. Design of Cache memory 

13. Performance of cache memory & Revision 

 
Relationship of Course to ABET Criteria: 

Outcome (c): An ability to design, implement, and evaluate a computer-based system, process, component, 
or program to meet desired needs 
Outcome (i): An ability to use current techniques, skills, and tools necessary for computing practice. 
 

Course 
Learning 
Outcomes 

c i 

1  x 
2 x   
3 x  
4 x x 
5 x x 
6 x  
7  x 

 
 
Policies: 
As set by BAU regulations, students who miss more than one-fifth of the sessions of any course 
in the first ten weeks of the semester will be required to withdraw from the course with a grade of 
“WF”. 


