Palestine Polytechnic University

College of Information Technology and Computer Engineering
Department of Computer Science and Information Technology
Computer Science Program

CS 441 Database Systems
 

COURSE: CS 441 Database Systems, 3 credit hours, 2nd Semester 2015/2016
 

PREREQUISITES (and/or COREQUISITES): CS 211 Data Structures. Knowledge of File Processing techniques is essential.

 

TIME and LOCATION: Mon, Wed: 9:30- 11:00 C219
 

INSTRUCTOR: Dr. Nabil Arman

Office: C1XX, E-mail: narman@ppu.edu, website: http://staff.ppu.edu/narman

Office hours: Mon, Wed: 11:00-12:30

 

TEXT BOOK: Database Systems: A Practical Approach to Design, Implementation and Management, Thomas Connolly Carolyn Begg, 6th ed., 2015. 

 

REFERENCES: Any recent Database Systems book is beneficial

 

ADDITIONAL MATERIALS or EQUIPMENT NEEDED FOR THE COURSE: Will be announced during the course.

 

SUPPLEMENTARY MATERIALS: Will be announced during the course.

 

COURSE DESCRIPTION: This course covers basic to intermediate knowledge on the design, implementation and use of database management systems. The main topics include the Entity-Relationship (ER) model, relational database design, and SQL. Students will practice on a project involving design and implementation of a database. 
 

INTENDED LEARNING OUTCOMES:

After completing this course, students should be able to:

1)      Explain the main concepts of Database Systems

2)     Specify the data requirements of a database project for any organization/company selected from the local community seeking to develop a database
3)      Design a high-level data model from data requirements

4)      Map a high-level data model to implementation data models

5)      Normalize a relational database schema up to a certain normal form

6)      Create databases using SQL

7)      Write queries in Relational Algebra and SQL

A. Knowledge and Understanding (1st and 2nd levels of Bloom’s taxonomy).

A1  Explain the main concepts of Database Systems
A2  Specify the data requirements of a database project for a local community organization 
B. Intellectual skills (the 3rd, 4th, 5th and 6th  levels of Bloom’s taxonomy).
B1  Design a high-level data model from data requirements
B2  Map a high-level data model to implementation data models

B3  Normalize a relational database schema up to a certain normal form

B4  Write queries in Relational Algebra and SQL

C. Professional and Practical skills (using tools, programs, surveys,.. )   

C1  Create databases using SQL
C2  Write queries in SQL

C3  Use CASE tools to develop databases
D. General and Transferable skills (computing skills, work with team, …)

D1 Work as a team member

D2 Present project to classmates and local community users
D3 Communicate with the local community users
Course Outline and Calendar: 

	

Topics 
	Weeks

	Ch.1,2 : Basic Concepts
	2 weeks

	Ch.10.1-10.5, 11,12,13:
 ER – Entity-Relationship Model & EER
	2 weeks

	Ch.4: Relational Data Model 
	1 week

	Ch.5: Relational Algebra
	2 weeks

	Ch.17: Logical DB Design for the Relational Model (ER- and EER- to- Relational Mapping) 
	1 week

	Ch.14: Normalization
	2 weeks

	Ch.6,7: SQL
	3 weeks

	Transaction Processing Concepts
	0.5 week

	 Introduction to Security and Authorization
	0.5 week


COURSE POLICIES: University regulations in all aspects are to be honored.

 

TEACHING METHODS:

· Lectures

· Problem-solving sessions

· Team project ( where CBL is demonstrated)
 

ASSESSMENT MEASURES AND GRADING SYSTEM:

  Grading system:
First exam (in the sixth week of the semester): 20%



Second exam (in the eleventh week of the semester): 20%



Final exam (to be assigned by the university): 30%



Project: 30% (15% Course Professor; 15% Community Partner)
DATABASE PROJECT FOR A LOCAL COMMUNITY ORGANIZATION
 

Project Objective 

The objective of this project is to gain experience in the design and implementation of a database for a given set of database application requirements. The following phases of the design and implementation are to be performed and the results turned in during the class on the dates indicated during the semester.

An additional benefit of the project is CBL and civic engagement through building a Database for a local company or organization selected from the local community that needs to develop a database system. The project consists of two parts:

Part I: Write down the data requirements (no more than one page) of your choice of the organization from the local community.

Part II: This part consists of four phases: 

 1. Conceptual Design Phase: 

In this phase, you are to develop an Entity-Relationship diagram for the database based on the information collected in Part I. If there are ambiguities, you must resolve with the local community users. The E-R diagram must conceptually model the data requirements of the organization. The E-R diagram must also be presented to the local community organization’s users to make sure that it is what they need to have. 
 

2. Logical Design Phase 

In this phase you are to map the ER diagram into a set of relations. Show the results for all steps. Show primary keys and identify foreign keys. 

 

3. Relations Normalization Phase

In this phase you are to normalize your relational database design to the BCNF. 

 

4. Database Creation Phase

In this phase you are write SQL DDL statements that can be used to create the tables for the relations you propose with sample data (an average of 3 rows per table).

 

Project Final Report 

Finally, prepare a final report with all deliverables and submit that by the end of the semester (week 14). A copy of the report should be delivered to the local community organization.
Project Groups 

Students are encouraged to work in groups (Maximum 3 students per group)
 The CBL project involves the following steps:
1. Groups forming
2. Searching for appropriate organizations and final selection of an organization
3. Mutual acceptance of the project problem definition.
4. Conducted the work in the organization.
5. Prepare a report include the proposed database design
Project Evaluation- Course Professor
	Outcomes
	Outstanding
	Acceptable
	Marginal
	In-progress

	

	Description
	5
	4
	3
	0-2

	- Narrative data requirements
Clarity
Completeness

Consistency

Accuracy
	
	
	
	

	Interpretation
	5
	4
	3
	0-2

	- Conceptual Data Model (ER Model)

· Entity types’ selection

· Attributes of entity types

· Relationship types selection

· Structural Constraints
   Cardinality Ratio

   Participation 

- Implementation Data Model (Relational Model)

      - Mapping of ER to Relational Model

      - Normalization of Relational Model

- Physical Database Creation
	
	
	
	

	Goal-setting
	5
	4
	3
	0-2

	- Use of creative ideas in the project

- The ability to use the same learning experience in other courses like Software Engineering and Application Development
	
	
	
	


Project Evaluation- Community Partner

	Outcomes
	Outstanding
	Acceptable
	Marginal
	In-progress

	

	Description
	5
	4
	3
	0-2

	- Narrative data requirements

Clarity

Completeness

Consistency

Accuracy
	
	
	
	

	Interpretation
	5
	4
	3
	0-2

	- Conceptual Data Model (ER Model)

· Entity types’ selection

· Attributes of entity types

· Relationship types selection

· Structural Constraints

   Cardinality Ratio

   Participation 

- Implementation Data Model (Relational Model)

      - Mapping of ER to Relational Model

      - Normalization of Relational Model

- Physical Database Creation
	
	
	
	

	Goal-setting
	5
	4
	3
	0-2

	- Use of creative ideas in the project

- The ability to use the same learning experience in other courses like Software Engineering and Application Development
	
	
	
	


