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COURSE DESCRIPTION

I. Catalog Description

CS 3650   Computer Architecture (4)
Logic design and computer arithmetic. Logical properties of flip-flops and sequential machines.  Datapath and control unit design. Pipelining. Memory hierarchy and storage technology. Multiprocessing and alternative architectures.

Pre-requisite(s): CS 2640 with a grade of C or better, or consent of instructor


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Build combinational circuits with basic logic elements.
· Use Decoder, Encoder, and Multiplexer for implementation of logic circuits.
· Explain the structure and function of various adders, registers and counters.
· Recognize the characteristics of Flip-Flops;
· Design sequential circuits using state tables (diagrams) and transition tables;
· Describe instruction set architecture and machine organization of a RISC processor (MIPS);    
· Structure and design arithmetic and logical units for basic integer and floating operations; 
· Design simple processor architecture, in particular, data paths for a set of basic instructions; 
· Design the control units for a simple processor architecture; 
· Explain the principle of pipelining techniques; 
· Summarize cache and memory organization; 
· Define cache and storage performance; 
· Describe alternative computer architectures (multicores, multiprocessors, and clusters).

Outcomes of this course will build student capacity in each of the following areas as defined by programmatic objectives for the computer science major.
· P-SLO 3:   An ability to design, implement, and evaluate a computer-based system, process, component, or program to meet desired needs.
· P-SLO 10: An ability to apply mathematical foundations, algorithmic principles, and computer science theory in the modeling and design of computer-based systems in a way that demonstrates comprehension of the tradeoffs involved in design choices.
· P-SLO 11: An ability to apply design and development principles in the construction of software systems of varying complexity.


III. Instructional Materials

Texts may vary with instructor and over time. Examples of possible texts include:
Patterson and Hennessy, Computer Organization and Design, 5th edition, 2014. Morgan Kaufmann.


IV. Minimum Student Material

Course textbooks


V. Minimum College Facilities

Computer laboratories, Classroom with projection system, Blackboard


VI. Course Outline

· Combinational circuits
· Decoders, encoders, multiplexers, adders, registers, and counters
· Sequential circuit and flip – flops 
· State graph and sequential circuit design
· Instruction set architectures
· Performance of computers
· Arithmetic units
· Data path and control unit
· Pipelining
· Memory hierarchy
· Trends in computer architectures


VII. Instructional Methods

· Lecture
· Problem-solving
· Discussion
· Project-based learning
 

VIII. Evaluation of Outcomes

A. Student Assessment
     Homework assignments and projects, Mid-term, Final, Quizzes.
 
B. Meaningful Writing Components 
     Short answer essay questions on exams will require students to explain and justify their 
     response in writing.

C. A Matrix of Course Student Learning Outcomes vs Methods of Assessment
     If the course is being evaluated for accreditation purposes, approved department 
     accreditation assessment tools will additionally be utilized.

	Course Learning Outcomes
	Methods of Assessment

	
	Assignments
	Tests

	1 Build combinational circuits with basic logic elements.
	x
	x

	2 Use Decoder, Encoder, and Multiplexer for implementation of logic circuits.
	x
	x

	3 Explain the structure and function of various adders, registers and counters.
	x
	x

	4 Recognize the characteristics of Flip-Flops
	x
	x

	5 Design sequential circuits using state tables (diagrams) and transition tables
	x
	x

	6 Describe instruction set architecture and machine organization of a RISC processor (MIPS)
	x
	x

	7 Structure and design arithmetic and logical units for basic integer and floating operations
	x
	x

	8 Design simple processor architecture, in particular, data paths for a set of basic instructions
	x
	x

	9 Design the control units for a simple processor architecture
	x
	x

	10 Explain the principle of pipelining techniques
	x
	x

	11 Summarize cache and memory organization
	x
	x

	12 Define cache and storage performance
	x
	x

	13 Describe alternative computer architectures (multicores, multiprocessors, and clusters)
	x
	




