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Appendix C Data Structures

Appendix Overview

The purpose of this appendix is to discuss basic data structures.  Students who have had a data structures course or covered data structures in a programming course will find this appendix to be a good review.  Those who have not had any exposure to data structures can use this appendix to gain a basic understanding of data structures.  The appendix begins with a discussion of pointers and the three types of pointers that are generally used.  Next, the building blocks of data structures are discussed.  A discussion of linear data structures is followed by a discussion of trees.

Appendix Objectives

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

1. Review pointers and the three different types of pointers.

2. Discuss the building blocks of data structures.

3. Discuss/review linear data structures:

a. stacks

b. queues

c. sorted lists

d. multilists

4. Discuss the hazards of chain structures.

5. Discuss trees, particularly balanced trees.

Classroom Ideas

1. If your students have had exposure to data structures in another course (possibly a programming course), review pointers, particularly in light of their uses within a database management system.  

2. Students always learn best by examples.  Provide several examples of pointers in a language that students are familiar with, such as C++ or C.

3. Discuss the differences between the three types of pointers, using Figure C-1.  Discuss the various characteristics described in Table C-1.

4. Emphasize that all data structures are built around building blocks.  Contrast address sequential with pointer sequential connection methods.  Compare data direct placement with data indirect placement.  Once again, showing students with actual examples will reinforce the concepts.

5. Review and/or discuss stacks, queues, sorted lists, and linked lists.  Show some examples in a language familiar to the students.

6. If your students have had a course in data structures, for a review divide the class into teams.  Have each team design a small database using one type of data structure.  You might include linked lists, double linked lists, sorted lists, and stacks.  The students should write code for basic functionality, such as the ability to add a record, delete a record, lookup a record and modify a record.  Have each team present their mini-projects and then discuss the merits of each approach.

7. Discuss problems that can occur when using chain structures.

8. Discuss trees and how they can be used for database management systems.

9. Have the students discuss in class (or write a brief paper on) why it is important for a database administrator to know about data structures. Ask them for what tasks performed by a DBA would it be helpful to know about the data structures shown in this appendix. Ask them specifically about whether issues of database security, integrity, and recoverability relate to this appendix.
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