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CSCI 2314 - COMPUTER ORGANIZATION AND ARCHITECTURE

CREDIT HOURS: 3
PREREQUISITES: CSClI 2302
GRADE REMINDER: Must have a grade of C or better in each prerequisite course.

CATALOG DESCRIPTION

Architectural structure and organization of computers. Analysis of the processor components, memory structure, I/0
section, and bus. Study of system component interrelationships and interactions with the system kernel and selected
programming techniques.

PURPOSE OF COURSE

To provide the student with a solid foundation in system level organization and architecture concepts using the
operating system’s application programmer’s interface, kernel mechanisms, and data structures. To expose the
student to system hardware component relationships and interactions with the system kernel via C language
programming. Upon completion of this course, students should have a complete understanding of the role played by
each major component of a modern computer system.

EDUCATIONAL OBJECTIVES

Upon successful completion of the course, students should be able to:

1.  Elaborate the basic principles of computer architecture and organization and to identify the factors that
influence the performance of the system.

2. Demonstrate a solid knowledge of and an ability to properly use the following C language features and

facilities: indirection (pointers), data storage, selection structures, bit operations, and interrupt facilities.

Describe some modern architectures such as RISC, Superscalar, VLIW (very large instruction word).

4.  Describe the operation of performance enhancements such as pipelines, dynamic scheduling, branch prediction,

and caches.

Describe the principles of computer system design.

Explore operating system kernel interactions with the memory, 1/O, peripherals, and bus system components.

7.  Demonstrate an understanding of the standard models of computers including the instruction fetch
cycle and the physical components involved in this process; memory, CPU, I/O.

8.  Demonstrate skills in problem analysis and program design.
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COURSE CALENDAR

This course meets for a minimum of 37.5 lecture contact hours during the semester. Students have significant weekly
reading assignments covering the material to be taught. Students are expected to complete 5-6 homework
assignments, 2-3 programming assignments, quizzes, and 2-3 periodic exams in addition to the final exam. Students
are expected to prepare for any class assignments or quizzes over the material covered in class or in the reading
material. Successful completion of these activities requires at a minimum six additional hours of outside of classroom
work each week.

CONTENT Hours
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Bits, Data TYPeS, aNd OPEIALIONS ......cc.ecviiieiieiieiteeseeteseese et e st e ste e e s e esteeseesseesseaseesteeseaseesseessesseesseesseaneesrens 3
Bits and the concept of a data type, type conversions
Logical and arithmetic operations
Integer and floating point data types, ASCII codes

DIGITAl LOGIC SITUCTUIES ...ttt sttt ettt sttt sttt et e st et ebe e s e s beestees e s be e beeneenbeenteeneeabeenseaneenreas 3
Boolean algebra and DeMorgan’s Law
CPU design: registers, and combinatorial logic structures
Memory design; address space and addressability

Computer structures, FuNCtion, INTEIrCONNECTION..........cciiiii e e e 9
Processor and register organization, bus, clock
Instruction pipelining
Memory organization and addressing
Bus interconnection structures

Input and Output in Interfacing and COMMUNICALIONS .........c.coveiiieiiiiieie et sreas 3
I/O architectures, Programmed and Interrupt-driven 1/0
Direct memory access
I/0 channels and processes

MaACNINE 1SSUES BNT COMCEPLS .....veueeeeeeerteite sttt ettt bbbt bbb e e e b nb e bttt b e bt e et nn s 6
Instruction Set Architecture: instruction organizations
Memory addressing
CPU structures and operations

MemOry SYSTEMS OFQaANIZALION. .........ccviiiiieiieeie sttt e et e e e st e et e e e s beesteeseesbeesbesasesreesseessesseeseennenrens 3
Semiconductor memory design and operation
Cache memory
Memory hierarchy

RISC and MUltiproCeSSOr AICRITECTUIES ........cc.iiiiiiieie ettt bbbttt 6
Parallel and multiprocessor architectures
RISC, CISC, VLIW, current

High-level Language Utilization of Hardware COMPONENLS .........ccvcveiieiiiieiic e 9
C data types and variables, global and local scope
Tables and space allocation for resources
Control stack organization and allocation
Expressions and statements; arithmetic and logical operators
Control structures, data structures, and pointers
Functions and parameter passing

EXAMS (PIUS TINALY ..ottt e e et e et e e s ab e e be e e he e e teeerbeebeeanaeeree e 3

TOTAL 45
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