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CSCE-230

Computer Organization

Catalog Description:

230. Computer Organization (3 cr) lec: 3 hr., reci: 1 hr., Prereq: CSCE 150 or 155, or detailed knowledge of a high-level programming language.  Introduction to the organization and structure of computer systems. Topics include: Boolean Logic, Digital Arithmetic, Processor Organization, Machine Language Programming, Input/Output, Memory Organization, System Support Software, and Ethical and Social considerations of engineering computing systems.  Skills in design and analysis; oral, visual, and written communication through presentations.
Textbooks(s) and/or Other Required Materials:

1. D. A, Patterson and J.L. Hennessy, Computer Organization & Design, the Hardware/Software Interface, 3rd Ed., Morgan Kaufmann, 2004.  

Prerequisites by Topic:

1. Mastery of mathematical problem solving skills, mathematical maturity and competence to the level of introductory calculus.

2. Familiarity with: Boolean algebra, logic equations, logic gates, binary numbers, fixed-point binary arithmetic, hexadecimal notation, powers-of-2, logarithms, exponential numbers, pseudo-code.

3. Exposure to: Programming Languages, Recursion, Operating Systems Services, Context Switching, Interrupt Processing.

Course Objectives:

1. Mastery of: Boolean algebra, logic equations, binary numbers (including negatives), fixed-point binary arithmetic, hexadecimal notation, powers-of-2, logarithms, exponential numbers.

2. Mastery of: I/O devices, processor organization, instruction set architecture (with hands-on experience in micro processor design and implementation).

3. Familiarity with: basic engineering principles for designing complex digital systems (integrated throughout.)
4. Familiarity with: logic gates and diagrams, floating point arithmetic, memory devices and hierarchies, micro-operations & micro-architectures.

5. Familiarity with: assembler language principles, flow of control, stacks, subroutines, assemblers, linkers, loaders, the syntax & semantics of short assembler programs. 

6. Practice of: Communication through presentations (in the recitations).
7. Awareness of: ethical and social concerns related to the engineering of computer systems (integrated throughout.)
Topics Covered:

1. Arithmetic and Logic Level:

a. Boolean algebra, truth tables, logic equations, logic gates, combinational logic, sequential logic & memory devices, clocks, waveform diagrams,

b. Signed and unsigned binary numbers, floating point numbers, BCD, Hexadecimal, ASCII, c. Signed and unsigned fixed-point arithmetic, floating-point arithmetic, ALU structures.

2. System Level Organization: CPU, memory systems (main memory, overview of cache and virtual memory), storage technologies, I/O devices & processes (programmed, DMA, channel), busses.

3. Micro-Architecture Level: data paths and components, micro-operations, memory interfacing, the fetch/execute cycle, processor control & sequencing, interrupts, rudimentary pipelining.

4. Instruction Set Architecture Level: instruction types and formats, opcodes, operands, immediate values, addressing modes, flow of control, branching and procedure calls.

5. Assembler Language Level: syntax, directives vs. instructions, assemblers, linkers, loaders, semantics of simple programs, stack management, procedure calls, interrupt handling.
Relationship of Course to Program Objectives:

Contributes to Computer Engineering Program Objectives 1, 3, and 5 through Program Outcomes 2.a and 2.c, 5, and 6b; to Computer Science Program Objectives 1, 5, and 6 through Program Outcomes 2.a, 5, and 6b.

Contribution of Course to Meeting the Professional Component:

Contributes to Criterion 4(b) through the introduction of hardware design concepts. 

Class/Laboratory Schedule:

Lecture: 45 hours = 3 hours/week for 15 weeks 

Prepared by:

Sharad Seth, Full Professor;   Hong Jiang, Associate Professor;

Witawas Srisa-an, Assistant Professor;   Charles Riedesel, Senior Lecturer
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