CourseTitle: COSC 3343: Database Theory

Semester Credit Hours: 3 (3,0)

Course Overview

This course is the study of the principles of dassbsystems. The goal is
to prepare students an understanding of the thesowyell as practices of
database management systems.

PMU Competencies and L ear ning Outcomes

Students of COSC 3343: Database Theory developeptunal,
guantitative, and programming skills necessaryctmtinued success in
computer science. The skills enhance their alslitteappreciate the
theory and practices of database management systenmon to
computer science as a discipline and to effectigelymunicate their
solutions to fellow professionals. This course nsadetensive use of the
PMU technology infrastructure to provide communmatetween faculty
and students. The course includes individual asagejroup projects,
establishes both conceptual reasoning skills actthteal communication
skills, and provides opportunities for the presgataand defense of
designed solutions.

Detailed Course Description

This course is concerned with the study of theqgipies of database
systems, including conceptual modeling and dataatsotbgical and
physical database design, query languages and guaegssing, and
database services such as concurrency controh oeasvery, security,
and integrity.

Requirements Fulfilled

COSC 3343: Database Theory satisfies three hourseatquirements for
the degree in computer science. It is requiredlatadents pursuing a
degree program in computer science within the @ellgf Information
Technology. It should be taken in the first senrestéhe junior year.

Required Prerequisites
GEIT 1412: Computer Science Il
MATH 1313: Statistical Methods
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VI.

VII.

L earning Outcomes
In this course, students learn:
* To understand the underlying design principlesathdase systems.

* To understand and apply the conceptual modelingdatel models for
database design.

* To understand the concepts on logical and phydatabase design.
* To understand and apply query languages and quecggsing.

* To understand the theory behind the database ssrvic

* To develop improved communication and collaborasikidis.

Assessment Strategy

This course is designed with three primary goalsiind: to introduce
students to the conceptual basis and practicat$sassociated with the
database design, to lead students to connect thditative techniques to
its application in computer science, and to prowtiglents with the
opportunity to communicate their designs and im@etations to their
peers in a professional setting. With this in mithe, course grade
involves an assessment of their performance on eedions that focus on
the application of programming paradigms to theitsohs of problems,
the performance analysis of the designed solutiamd the
communication of designed solutions to those probléo an audience.
Course grades are based on:

* Weekly assigned homework to motivate students tthdavork
and earn credit accordingly.

* Weekly, in-class presentations by students of smiatto real
world problems related to the course material dasiscoom
discussion and critique of the presentation.

* Two in-class examinations to assess the studectisnaulative
mastery of content covered prior to the time ofékamination.

* Three programming assignments testing studentsrsiaaeling of
the major concepts introduced during the course.

* A comprehensive final examination to assess thiesi's
accumulative mastery of course material.

The final grades is based on 10% credit for the dwank, 10% for the
presentations and participation in classroom dsouas 30% on in-class
examinations, 30% on programming assignments a#@f@dthe final
examination.

Students are required to maintain a journal of ¢gfind&land commentaries
during the course. The journal contains daily estrncluding the
identification of areas of interest and concerneamn the preparation of
presentation and comments and analysis of classymesentations. The
journal is reviewed weekly by the instructor toyade feedback to the
students.
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Final grades and the student and instructor obsengfrom reflective
notebooks are included in the student’s portfaiouse in the final
assessment capstone course. The intent is to dotdineestudent’s
maturation as he proceeds through the curriculum.

VIIl. Course Format
A. Instruction

This course utilizes both lecture/discussion ahdiatory exercises.
Students are expected to attend three hours afréeper week. At
least once per week students should be preparedhke presentation
on the design and implementation of a solution poodlem selected
by the instructor and to take part in a discusbiased on that
presentation. Once a week students should haeastt30 minutes of
collaborative problem solving activity.

B. Web supplement

Course home page (the university’s Web tool, Web€Blackboard)
should contain the following:

* Course syllabus

» Course assignments

» Sample solutions to examinations (after being giade returned)

» Sample solutions to programming assignments (b#tgrg graded
and returned)

» Course calendar (an active utility)

* Course e-mail (an active utility)

» Course discussion list (an active utility)

» Student course performance (an active utility)

Classroom Hours (3 hour s per week) Class: 3
Lab: O

IX. TopicstoBeCovered

A. Database system components

B. Entry-Relationship (ER) model

C. Relational model and relational algebra
D. Structured Query Language (SQL)
E. Relationship database design

F. ER to relationship mapping

G. Network model

H. Hierarchical model

|. Object-oriented model

J. Object-relational model

K. File organization

L. Index structures for files

Undergraduate I nformation Technology and Computer Science Programs Page 34



XI.

XI1.

X111,

M. Query processing and optimization
N. Transactions

O. Concurrency control

P. Crash recovery

Q. Security

Laboratory Exercises
This course does not offer a separate laboratosyuidents.

Technology Component

This course makes use of the university’s wiregssess infrastructure.
The course relies on the university and the stiglleating access to
professional grade application development envimfor the students
to use.

Special Projects/ Activities

Students are required to keep a “reflective noteboowhich, after each
class, they enter their own assessments of whatid¢hened, and what
guestions remain from the class. From each exeseiseach student
selects one problem, which the student thinks fedisicts the way the
topic is used in a technical context. A detaileldison to the problem is
included in the student’s reflective notebook.

Textbooks and Teaching Aids

A. Required Textbook

Silberschatz, H. F. Korth, and S. Sudarshzatabase System
Concepts. : McGraw-Hill, 2001.
ISBN 0-07-255481-9

B. Alternative Textbooks
Elmasri, R., and S. B. Navatheundamentals of Database Systems.
: Addison-Wesley, 2003.
ISBN 0-201-74153-9

C. Supplemental Print Materials

None.

D. Supplemental Online Materials

As available from the publishers.
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