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Appendix B


Appendix B Advanced Normal Forms

Appendix Overview

The purpose of this appendix is to introduce normalized forms beyond third normal form (3NF). 3NF is adequate for most practical applications, but some exposure to higher forms is advantageous. When anomalies in the 3NF model are encountered, students need to know how to approach and solve these issues. The higher forms covered in this appendix are Boyce-Codd Normal Form (BCNF), a stronger 3NF and fourth normal form (4NF). Interested readers are pointed to additional sources for background on Domain-key Normal Form (DKNF) and fifth normal form (5NF).

Appendix Objectives

From an instructor’s point of view, the objectives of this appendix are to:

1. Expose students to the definitions of higher forms.

2. Explain what circumstances require the use of a higher normal form.

3. Illustrate these circumstances with concrete examples.

4. Define what a multivalued dependency is.

Key Terms
	Boyce-Codd Normal Form (BCNF)
	Fourth normal form (4NF)
	Multivalued dependency


Classroom Ideas

1. Be sure to review the definitions of anomalies and why they cause problems in the relational model.

2. Define/review all the terms used in normalization: primary, secondary, and foreign keys; full functional dependency, transitive dependency, partial-key dependencies, and multivalued dependencies.

3. Discuss and review the first three normal forms for context. 

4. Emphasize the importance of testing proposed databases for anomalies in 3NF, i.e., populating tables to identify problems in the data set. Use a variety of record instances.

5. Students learn best by example. Do several examples in class using familiar scenarios: students, courses, and instructors; students, advisors, and majors; students’ food and drink preferences.

6. Separate the class into groups. Have each group try to come up with an example of all or one assigned advanced normal form. Have each group present the problem, define the anomaly, and present and defend the solution.

7. Either in-class, or as an out-of-class assignment, review the textbook suggested Web site that reviews a simple guide to first through fifth normal forms.  Ask the students to find other web resources related to normalization and normal forms that help students to understand and practice these skills.
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