
Sample Exam Questions

What follows are samples of the types of questions that I have given on final exams for previous versions of the course. 
Please note that the topic that a particular sample question addresses may not have been covered this term and 
consequently would not appear on an exam for this year's course.

Final Examination CS 4330/6310

The number of points for each question is given in braces. In all cases, select the best answer available. Write all answers 
onto the exam. You may use the back if necessary, but clearly number all answers. Please place your name and student 
number (gt#) on the top right hand corner of this page.

{4} Modules

Breaking a system into modules is the major concern of which phase of the design process?

What distinguishes a good modularization from a poor one?

{5} Before object-oriented design (OOD) became popular, the most popular design method was functional 
decomposition (FD) (also called Structured Design). Describe a situation (class of application or problem 
description) for which you would use FD today. Describe the weaknesses of (OOD) in the context of a particular 
problem and argue why FD would work better.

 {4} Match the following concepts from object oriented programming with their counterparts from traditional 
programming.

a. Object w. Data type

b. Method x. Procedure call

c. Message y. Procedure body

d. Class z. Variable

{7} You have just been hired to manage a new software development project. The project will use object-
oriented design. As part of your job, you must establish an evaluation procedure for the UML diagrams your 
designers produce. The evaluation procedure consists of a set of rules for determining good designs. You decide to 
focus on static structure diagrams and behavioral diagrams. Give examples of and discuss the set of rules you 
would use.

{3} Design Patterns

What is the definition of the term "design pattern"?

What is the purpose of design patterns?

What is the purpose of the visitor pattern described in class?



{3} Give examples of relationships with 1:1, 1:M, and N:M multiplicity.

{9} Statecharts

Statecharts were invented to overcome what problem with state transition diagrams (finite state 
machines)?

List and define the three main mechanisms that Statecharts provide to overcoming this difficult.

Draw a Statechart for a microwave oven to be used for cooking in a home.

{6} All design methods include the idea of "refinement". Precisely indicate how would you guarantee that a 
refinement was faithful to the original design it was refining?

{6} Using predicate logic, give the signature, pre and post conditions for a hash table lookup routine that takes as 
input a string containing a student's name and a table of such names and produces as output an indication of 
whether the name is in the table and if so what integer denotes its position in the table.

{4} One of the keys of object oriented development is factoring. a. What is the purpose/advantage of factoring?

Define and contrast Java interfaces and abstract classes as mechanisms for factoring.

{10} Using the skills and knowledge you have learned this semester, design a course to teach object-oriented 
design to senior level undergraduates (from GT) who are concentrating in software engineering. Focus on ways in 
which your course differs from the course you are now taking. Justify your differences.

{16} Consider the following problem. You are to design a system to convert bibliographic data among a variety 
of formats. Bibliographic data consists of the information you would include to document a citation in a paper, for 
example, author, title, publisher, year, etc. Variations among formats include which fields to include, the exact 
definitions of those fields, the order of their appearance, etc. a. Indicate and justify what you consider to be the 
single most important design issue that must be addressed in solving the problem. b. Determine and justify the 
architecture that you would use. Construct a "box and arrow" diagram representing the architecture. Each box 
corresponds to a component and each arrow indicates a connector. Annotate each component and connector with a 
comment describing its role in the solution. c. Give a static model diagram for the system including classes for at 
least two formats. d. Give a message sequence diagram to show how the translation from one format to another 
would be accomplished.

{4} Consider the following assertion: "The primary reason for selecting a particular architectural style is in order 
to satisfy a system's main non-functional requirement".

State whether you agree with the assertion and justify your answer.

Regardless of your answer to a., give an example of a simple system in which you would use one 
architectural style if the primary non-functional requirement was performance and another architectural 
style if the primary non-functional requirement was reliability. Justify your choices of architectures.

{9} This question concerns invariants in high-level system specifications, relationships in UML static structure 



diagrams, and object-oriented implementations.

Define the term "invariant" and give an example of a system invariant.

Define the term "relationship" as used in a UML static structure diagram.

What are the three main kinds of UML relationships?

Discuss the advantages and disadvantages of using relationships to represent invariants.

Object-oriented programming languages do not have explicit features for denoting either invariants or 
relationships. How can you use Java to implement invariants and relationships in such a way that you can 
be confident that your program correctly implements your specification and design?

{6} Connectors

Define the term "connector" as used when discussing software architectures

Give five types of connectors

{4} Relationships

Compare and contrast inheritance and specialization.

Give an example of inheritance in a Java class definition that is not a specialization. Justify your answer.

Define and contrast specialization and aggregation in an object-oriented design.

Give one example each of a specialization and an aggregation relationship.


