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COURSE DESCRIPTION: 
This introductory application-oriented course covers the relational database systems RDBS - the predominant system for business, scientific and engineering applications at present. The topics are reinforced using tools such as Oracle or MS SQL Server in labs. The course includes Entity-Relation model, Normalization, Relational model, Relational algebra, and data access queries as well as an introduction to SQL.
COURSE LEARNING OUTCOMES:
 
Upon successful completion of this course, the student should be able to:
· Explain the concepts of relational database management system (RDBMS), particularly:

· What an RDBMS is, and how it differs from older flat file systems.

· The importance of the data model, its building blocks, and how it relates to business rules.

· How data is organized through the use of integrity rules and primary and foreign keys.
· The importance of relational set operators, the data dictionary, and indexes.

· Explain the fundamental differences between logical and physical database design.

· Explain higher normal form designs, denormalized designs, existence dependence, relationship strength, weak entities, relationship participation, relationship degree, recursive relationships, and composite entities.

· Do the following for a simple prescribed business problem:

· Develop an Entity Relationship Model with the appropriate entities, attributes, relationships, connectivity, and cardinality using Crow’s Foot notation to represent 1-1, 1-M, and M-N relationships. 
· Produce a Third Normal Form database design to remove redundancies in tables.

· Convert the Third Normal Form database design into a set of database tables using an appropriate tool such as Oracle or MS SQL Server, and SQL Data Definition Language (DDL).

· Use SQL Data Manipulation Language to create and query sample data.

ESSENTIAL EMPLOYABILITY SKILLS (EES): 
This course supports the students’ ability to:

· Communicate clearly, concisely, and correctly in the written, spoken, and visual form that fulfills the purpose and meets the needs of the audience.
· Respond to written, spoken, or visual messages in a manner that ensures effective communication.
· Apply a systematic approach to solve problems.
· Locate, select, organize, and document information using appropriate technology and information systems.
· Analyze, evaluate, and apply relevant information from a variety of sources.
· Show respect for the diverse opinions, values, belief systems, and contributions of others.
· Interact with others in groups or teams in ways that contribute to effective working relationships and the achievement of goals.
· Manage the use of time and other resources to complete projects.
· Take responsibility for one’s own actions, decisions, and consequences.
PRIOR LEARNING ASSESSMENT & RECOGNITION PROCESS (ES):

This course is eligible for PLAR through the Registrar and SETAS offices.  Assessment of portfolio and/or testing may be discussed with faculty.

EVALUATION & GRADING SYSTEM:
To achieve a passing grade in this course, students must have an overall 50% grade based on the following grading scheme, a 50% grade in the test/exam component of the course, and successfully complete the project.
Assignments


25%

Group Project


15% (maximum 4 persons per group)

Mid Term Exam


25%

Final Exam (Comprehensive)
35%

TOTAL



100%
STUDENT ACCOMMODATION:
All students have the right to study in an environment that is free from discrimination and/or harassment.  It is College Policy to provide accommodation based on grounds defined in the Ontario Human Rights Code.  Accommodation may include changes or modifications to standard practices.

Students with disabilities who require academic accommodations must register with the Centre for Student with Disabilities. Please see the Centre for Students with Disabilities for details.  
Students requiring accommodation based on human rights grounds should talk with their professors as early as possible.  Details are available on the Centennial College website (www.centennialcollege.ca ).
If students are unable to write an examination due to a medical problem or unforeseen family problems, they should immediately contact their professor or program Chair for advice.  In exceptional and well documented circumstances (e.g. unexpected family problems, serious illness, or death of a close family member), students should be able to write a make-up examination to replace an examination missed.

TEXT AND OTHER INSTRUCTIONAL/LEARNING MATERIALS:
Rob, Peter, Coronal, Carlos, Database Systems Design, Implementation and Management, Seventh Edition, ISBN 1-4188-3593-5.

USE OF DICTIONARIES
· Any dictionary (hard copy or electronic) may be used in regular class work;

· Only English Language Learner dictionaries are permitted in class work (English words, idioms, and pronunciations are explained);

· English-Additional Language (e.g. English-Mandarin) or Additional Language-English (e.g. Russian-English) dictionaries may be used in regular class work;
· Dictionaries may be used in tests and examinations, or in portions of tests and examinations, as long as they are non-electronic (not capable of storing information) and hard copy (reviewed by the invigilator to ensure notes are not incorporated that would affect test or examination integrity);

POLICY STATEMENTS

College Policies

The following statements are selected from Centennial College policies approved by the Board of Governors.

Student Responsibilities

Students are expected to know the contents of the course outline and to discuss with the professor any areas where clarification is required.

Students should keep all course outlines for each course taken at Centennial College. These may be used to apply for transfer of credit to other educational institutions. A fee may be charged for additional or replacement copies.

Other Policies
Students should familiarize themselves with all College Policies that cover students’ rights, responsibilities, and the Academic Appeal process.  For further information, consult the Academic Matters Section in the full-time and Continuing Education calendars. The Academic Appeal Application form is available from any Enrolment Services Office.
Proof of Student Status

Students must produce official photo identification at any time during the semester when requested to do so by any professor. (The official piece is the Centennial Student Card.) Continuing Education students do not have Centennial Student Cards, and so they may use other forms of photo identification, such as a driver’s license, health card, or other government-issued photo identification.

Final Examinations

When writing a test or examination, students must put their official photo-ID cards in full view for review by the invigilator. Students who do not have official photo-ID will be permitted to write the examination with a substitute photo-ID, but they will be required to produce photo-ID at the program or department office within 24 hours or the next business day following the examination, or else the examination results will be void.

More Final Examination Policies are available at http://my.centennialcollege.ca.

Academic Progression Policy for Diploma and Certificate Programs:

College Academic Standings will be applied.  Please see Academic Policies and Procedures, Full-Time Calendar.

Faculty Consultation

Professors are available to see students outside of class time. Students can contact professors via voice mail, email, or through their program or department office. Information regarding how to contact teachers will be provided at the beginning of the course and is also available in the program or department office.

Human Rights Statement

It is the policy of the College that all programs will strive for a learning, teaching, and working environment that promotes inclusion, understanding, and respect for all students and employees, consistent with the Ontario Human Rights Code and Centennial College's Statement of Diversity.

TOPICAL OUTLINE
	WEEK
	TOPIC/CONTENT
	READINGS

	LEARNING OUTCOMES
	INSTRUCTIONAL STRATEGIES USED

	COURSE EVALUATIONS (TESTS & ASSIGNMENTS USED)

	1
	Introduction to the Course

Database Systems:
· Differences between data and information.
· Types of databases and their value for decision making.
· Importance of database design.
· Database roots in file systems.
· Problems with file system data management.
· Differences between databases and file systems.
	Course Outline.
Group Project Requirements.
Chapter 1 and PowerPoint Slides.
	Students should be able to:

· Differentiate between data and information.
· Define the following key terms:  database, Database Management System (DBMS), metadata, data inconsistency, query, single user database, multi-user database, enterprise database, centralized database, distributed database, operational database, data warehouse, data integrity, data anomaly, query language, Structured Query Language (SQL).

· Describe briefly the different types of databases and explain why they are important.

· Explain the importance of database design.

· Explain the terms structural dependence and data dependence.

· Differentiate between logical and physical data formats.

· List and briefly describe the main components of a database system.

· Define the term data redundancy and explain its effects on the quality of information produced.

· Differentiate among update anomaly, insertion anomaly, and deletion anomaly.

· Explain how a database system differs from a file system.

· List the main functions of a database management system.
	Explanation of course outline and content, as well as group project requirements.
Lecture presentation on material of Chapter 1.
Hands-on discussion of Chapter 1 example problems.

Introduction to CASE tools for diagramming

	Assignment #1.

	2&3
	Data Models:

· The importance of data models.

· The basic building blocks of data models.

· The relationship between data models and business rules.

· The evolution of data models.

· Classifying data models by degree of abstraction
	Chapter 2 and PowerPoint Slides.
	Students should be able to:

· Define the following key terms:  attributes, relationship, constraint, business rule, entity instance, connectivity, schema, external schema, conceptual schema, internal schema.

· Explain why data models are important.

· Describe the basic building blocks of all data models.

· Explain why identifying and documenting business rules is essential to database design.

· Explain how the major data models evolved.

· Explain the purpose and origin of the three levels of data abstraction:  external, conceptual, and internal.
	Students are expected to have read the material on Chapter 2 and the PowerPoint slides on Chapter 2.

Review of main points of PowerPoint lecture on Chapter 2.

Hands-on discussion of Chapter 2 example problems.


	Assignment #2.

	4&5
	The Relational Database Model (RDBMS):

· A Logical View of Data.
· Keys.
· Integrity Rules.
· Relational Set Operators.
· The Data Dictionary and the System Catalog.
· Relationships within the Relational Database.
· Data Redundancy Revisited.
· Indexes.
	Chapter 3 and PowerPoint Slides.
	Student should be able to:

· Explain how relational database enables data to be viewed logically rather than physically.

· Explain the characteristics of relational tables.

· Define the following key terms:  key, superkey, candidate key, primary key, secondary key, foreign key, entity integrity, and referential integrity.

· Identify and apply entity integrity and referential integrity rules.
	Students are expected to have read the material on Chapter 3 and the PowerPoint slides on Chapter 3.

Review of main points of PowerPoint lecture on Chapter 3.

Hands-on discussion of Chapter 3 example problems (using the CASE diagramming tool).


	Assignment #3.

	6&7
	Entity Relationship (ER) Modeling:

· The Entity Relationship (ER) model (entities, attributes, relationships, connectivity and cardinality, existence dependence, relationship strength, weak entities, relationship participation, relationship degree, recursive relationships, composite entities)

· Developing an ER Diagram.
· Database Design Challenges:  Conflicting Goals.
	Chapter 4 and PowerPoint Slides.
	Students should be able to:

· Define the following terms:  entities, attributes, domain, composite primary key, simple attribute, composite attribute, single-valued attributes, multi-valued attributes, and derived attributes.

· Identify and provide suitable name that is descriptive of the relationship.

· Differentiate between weak and strong relationships.  
	Students are expected to have read the material on Chapter 4 and the PowerPoint slides on Chapter 4.

Review of main points of PowerPoint lecture on Chapter 4.

Hands-on discussion of Chapter 4 example problems (Using CASE diagramming tool to prepare models).


	Assignment #4.

	8
	Review.
Mid-Term Exam.
	
	
	
	

	9&10
	Normalization of Database Tables:

· Database Tables and Normalization.
· The Need for Normalization.
· The Normalization Process (1NF, 2NF, 3NF).
· Improving the Design.
· Surrogate Key Considerations.
· Higher-Level Normal Forms.
· Normalization and Database Design.
· Denormalization.
	Chapter 5 and PowerPoint Slides.
	Students should be able to:
· Describe functional dependence and use it to determine functional dependencies among table attributes.

· Define the terms normal form and normalization.

· Explain the need for converting a large table to many smaller tables using the first normal form (1NF), second normal form (2NF), and third normal form (3NF).

· Identify modification anomalies in tables that are not in 1NF, 2NF, and 3NF.

· Normalize tables by detecting violations of the normal forms and apply normalization rules.

· Explain how normalization and ER modeling can be used concurrently to produce good database design.

· Explain how some situations require denormalization to generate information efficiently. 
	Students are expected to have read the material on Chapter 5 and the PowerPoint slides on Chapter 5.
Review of main points of PowerPoint lecture on Chapter 5.

Hands-on discussion of Chapter 5 example problems.

Sable Computer example.


	Assignment #5.

	11 & 12
	Introduction to SQL

· Data Definition Commands.
· Data Manipulation Commands.
· Select Queries.
· Advanced Data Definition Commands.
· Advanced Select Queries.
· Virtual Tables:  Creating a View.
· Joining Database Tables.
	Chapter 7 and PowerPoint Slides.
	Student should be able to:
· Differentiate between Data Definition Language (DDL) and Data Manipulation Language (DML).
· Describe some essential SQL DDL and DML commands.

· Interpret and use different data types.

· Apply SQL DDL commands to create tables, views, and indexes.

· Apply SQL DML commands to select, insert, update, and delete data.

· Explain and use logical operators AND, OR, NOT

· Use special operators such as BETWEEN, IS NULL, LIKE, IN, and EXISTS in conjunction with the WHERE clause.

· Explain and use the aggregate functions:  COUNT, MAX, MIN, SUM, and AVG for mathematical summaries.
· Use the ALTER command to add a column and drop a column.
· Use the DROP TABLE command to delete a table from the database.

· Use the ORDER BY clause to sort a listing in ascending or descending order.

· Use the GROUP BY clause in conjunction with an SQL aggregate function such as COUNT, MIN, MAX, AVG, and SUM to obtain summary row data, or subtotals in reports.
	Students are expected to have read the material on Chapter 7 and the PowerPoint slides on Chapter 7.

Review of main points of PowerPoint lecture on Chapter 7.

Hands-on discussion of Chapter 7 example problems.


	Assignment #6.

	13 & 14
	Advanced SQL functions:
· Date and Time functions:  YEAR, MONTH, DAY, DATE().

· Numeric functions:  CONCATENATE(||), UPPER, LOWER, SUBSTR, LENGTH.

· Selected conversion functions:  TO_CHAR, TO_DATE, TO_NUMBER.

· CREATE SEQUENCE and DROP SEQUENCE.
· Procedural SQL (PL/SQL).
· Stored Procedures.
	Chapter 8 and PowerPoint Slides.
	The student should be able to:
· Explain and use SQL functions to manipulate dates, strings, and other data.

· Create and use sequences.

· Create and use simple triggers and stored procedures.
	Students are expected to have read the material on Chapter 8 and the PowerPoint slides on Chapter 8.

Review of main points of PowerPoint lecture on Chapter 8.

Hands-on discussion of Chapter 8 example problems.


	Assignment #7.
Group Project due.

	15
	Final Exam.
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