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1) The testing technique described in this paper is based upon similar data-flow testing techniques originally developed for testing programs written in traditional programming languages. Give an example, in C++ or some similar programming language, illustrating each of the concepts listed below. Then, for each concept, describe clearly where it occurs in your example.

a. Definition of x

b. C-use of x

c. P-use of x

d. Definition-use association

e. Killing a definition 

f. Definition-clear path (and non-definition-clear path)

2) Rothermel et al repeatedly make comparisons between testing spreadsheets and testing programs written in traditional imperative programming languages. Some of their statements are

 “The second class of differences pertains to language characteristics’ impact on how precisely and how efficiently source code analysis can be done. … Furthermore, spreadsheet formulas do not contain loops, or definitions that “kill” other definitions, factors that add to the expense of analyses of imperative programs.”

“However, in imperative programs, not all static du-associations are executable: there may be no assignment of input values to a program that will cause a definition of variable v to reach a particular use of v. Determining whether such du-associations are executable is provably impossible in general and frequently infeasible in practice”

a. Explain the statement that “determining whether such du-associations are executable is provably impossible”.

b. Give an example of another property of programs that commonly arises during testing but for which it is provably impossible to determine if that property holds.

c. There are programming languages (e.g., the functional programming languages, including LISP and ML) that also have no loops. These languages do not have definitions that kill other definitions. For that matter, we could take a traditional imperative language such as C++, Pascal, C, etc., and forbid our programmers the use of loops and definition killing.    Could we test programs written in these loop-free language subsets with the same ease as spreadsheet programs? If you answer “yes”, describe how you would modify Rothermel et al’s technique to apply to these languages. If you answer “no”, indicate what features or properties of the loop-free languages account for the additional testing difficulties.

