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1. (a) The testability of a piece of software is has a number of factors, what role does each of these play?
Observability, Controlability, Decomposability.

(b) Describe the advantages and disadvantages of using exhaustive testing instead of basis testing.

(c) The testability of a piece of software is has a number of factors, what role does each of these play?
Simplicity, Stability, Understandability.

2. (a) Describe how unit testing of a module with two loops would be performed. (Include how each
loop would be tested). If the loops are dependent.

(b) Describe how unit testing of a module with two loops would be performed. (Include how each
loop would be tested). If the loops are nested.

(c) Describe the formulation, collection, and analysis activities for metrics. Include any guiding
principles that should be followed during each.
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3. (a) Domain engineering involves three activities: Analysis, Construction, and Dissemination. De-
scribe each activity.

(b) In the classification of components there are three different strategies: Enumerated, Facetted, and
Attribute-value. Describe each with the advantages and disadvantages associated with them.

(¢) Component based software engineering has four activities: component qualification, component
adaptation, component composition, and component update. Describe three of them briefly and
the other in more depth.

4. (a) Name three attributes of a good metric and why each attribute is important.

(b) Describe what a design pattern is and how it is used. What are the advantages and disadvantages
of using design patterns?

(c¢) Describe cohesion and coupling and a metric for each of them.
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5. (a) Describe a form of testing that does not require a computer? How effective is it and when would
you use it?

(b) How is encapsulation important? What is its impact on the design and testing phases?

(¢) One principle of object-oriented design is having a low number of interfaces. Why is this beneficial?

6. (a) What are function points and how are they used?
(b) What is cyclomatic complexity and how is it used?

(c) What is regression testing and how are test cases chosen for it?
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7. (a) Describe the role of formal methods can be used during analysis, design, and testing.
(b) What is the relationship between formal methods and component based software engineering?

(¢) What is requirements engineering?

8. (a) Why is it important to use metrics? What are the trade-offs in using metrics?

(b) What are some drawbacks to the testability metrics that include “percent public/protected oper-
ations”?

(¢) Give an example of horizontal and vertical partitioning.
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9. (a) What is the specialization index of a class? What is it indicative of?
(b) How can formal methods be used in the verification and validation process?

(¢) What is the difference between verification and validation?

10. (a) How does user-based testing differ from thread-based testing?
(b) What are the advantages and disadvantages of code reuse?

(c¢) Describe what needs to be tested for classes that are sub-classed from other classes. That is, what
are some tests that are associated with inheritance?
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11. (a) What are two advantages of distributed systems over centralized systems? What are two views
of data sharing/communication in a distributed system?

(b) Describe each and how they are the related: a Hoare triple, a weakest precondition, a strongest
postcondition, a stable property, an invariant.

(c) What is the difference between client/server and peer-to-peer? How do they differ in maintaining
data consistency and availability?

12. (a) What is software engineering?
(b) Why is software engineering important?

(¢) How does the number of bugs found in a program change over time and why?



