CS 350-Spring 2006
Program 1:  A Testing Tool, Version 1.0
v. 1/17/06
Purpose:  Assist in program testing by building a tool that compares actual program output with anticipated output.

Writing a general data comparison program is hard; for our purposes we simplify this task by limiting consideration to only checking numeric values. To use this testing tool a program tester prepares a file containing a set of numeric values that are assumed to be the correct output of some program.  The program to be tested is run and its output captured in file.  This test tool (that is, what you are to code as this assignment) can then be used to compare corres​ponding values in the two files, one produced by the tester and the second produced by the program being tested, and report any differ​ences.

The program should take two file names from the command line and write to standard output.  (Warning:  if you don’t know what standard output is, find out!) Formats of input files are largely unspecified except you should assume that both files only contain numbers separated by “white space” (e.g., spaces, tabs, carriage returns).  But be warned—this assumption may change in future assignments.  You should design your code so that com​ponents can be reused or easily modified for future projects.   Your program should read a value from file 1, a value from file 2, compare them, and repeat this until all values have been read.

Error handling:

1. If either of the files named on the command line does not exist, the pro​gram should report this and exit.

2. If the files do not contain the same number of values, the program should report all extra values as mismatches.

3. If either file contains nonnumeric data, the program may terminate abnormally.  That is, you do not have to include any extra code to handle this.  (The purpose of this is to simplify what you must code.)

4. If data in files are not formatted appropriately, then program behavior is undefined.  (This means that you need not do any coding to handle this. The grader will not test your program with any ill-formatted files.)

Comments about program interface:  The purpose of this assignment is to have you complete a simple programming task so that you can start learning the PSP process.  The simpler the program the better (to some point).  Thus the user-interface requirements are influenced by what’s easy to code and is still reasonable.  So a command-line interface is sufficient.  If you have not passed program parameters through the command line before, you will need to learn how to program this.  Luckily, it is easy to code and code examples are provided on the class web page.

Sample output:  If your program were called "tester," and the two files were named "Gold" and "Test", you might run it by typing:

tester Gold Test > TestReport

If the files had different values in positions 3 and 12, and the files did not have the same num​ber of values, the output (written to the file "TestReport") might look like:

         Value
      Gold     Test

       3        12.4     12.3


 12        -9.0      9.0

      26          nv     32.0

      27          nv    105.5

    Summary Report:

25 values read from file Gold

27 values read from file Test

23 matches

 4 mismatches

Your program must produce similar output.  Here, “similar” means that you provide the same information (with column headings, etc.) but the white space need not be identical.  This report is intended to identify where values differ and what the differences are.  The values that match are generally of less interest (since we are supporting testing).
General Comments:
1. You must use the submit command to submit your code.  See the handout on the submit command for information on using this command.

2. Your program thoroughly test your code.

3. Your should design and code for reuse, a fundamental aspect of soft​ware develop​ment.  This means, at the very least:

· You must carefully document your code. We’ll talk more about this latter; right now, use your judgement on what is adequate documen​ta​tion.

· Make it easy to reuse modules.  Even a program this simple has com​ponents that might be reused in future software development projects.

This is more that just general good practice.  Future programming assign​ments in this class will extend the capabilities of this program.

4. Handling end-of-file can be tricky.  See the Sample Code area of the web page for CS 350 for several sample programs that illustrate some things that may help you with this program.  One of these, the trivial program that illustrates use of standard input, also has an example of pro​gram docu​men​tation in the format specified in the text.

5. This assignment involves both program creation and program testing.  If your test data are inadequate, you will loose points on the assignment.  Note that in many large software projects, more effort is spent on veri​fi​ca​tion and validation than on programming.
6. This is a software engineering class.  Code that is not documented will not be graded.  Since we have not yet discussed documentation expectations, you should use the code examples on the class web site as a guideline.  Documentation is cheap and enhances reuse.  Don’t lose points because you did not bother with it.
Test Data:
1. You must submit several test data sets.

2. As with all testing, think about special cases.  For example, what should happen if one file has no values?  Are there other special situations your program should handle?  Include a separate test data set for each of these cases.

3. Each test data set should consist of three files, two input files (that can be read by your program) and a file containing the expected output (that shows what a correctly implemented program would produce if it read the input files you provided).  You should name the files:
Test1InputA, Test1InputB, Test1Output, Test2InputA, Test2InputB, Test2Output, etc.
4. These files should be created before you design and implement your code.  If you think about all of the situations you should test for to ensure your program works correctly before you design your solution, you will save time.
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In general, the grader will just scan the file for completeness.  The grader will NOT do anything special to compile and run your code.

The grader will compile and run your programs.  It is your responsibility to make this easy for the grader.  The grader will not debug your code and because of the number of programs to grade, the grader will compile your code with the following command:

g++ -o tester -lm <Source file>

And then (at least conceptually):
tester Test1InputA Test1InputB > Test1ActualOut

diff Test1ActualOut Test1ExpectedOut

tester Test2InputA Test2InputB > Test2ActualOut

diff Test2ActualOut Test2ExpectedOut

etc.

Bonus:

As a general principle, floats should never be tested for exact matches, but only for precise matches.   You can receive extra points if a) your program can distinguish floats from ints and b) it tests ints for exact matches and floats for precise matches.  The precision, expressed as a percent, should be passed as an additional parameter on the command line.  Since the appropriate precision varies significantly among applications, it is also passed on the command line so that it is easily changed.  For example, if the user desires the precision used in testing to be 0.01%, the command line might be:

tester fileA fileB 0.01
What must be submitted:
You should create a directory that contains everything listed above that is part of this assignment.  For example, it might contain the files:

README

tester.cpp

Test1InputA

Test2InputB

Test1Output

Test2InputA

Test2InputB

Test2Output

Test3InputA

Test3InputB

Test3Output

Test4InputA

Test4InputB

Test4Output

Initial Estimates form

Defect recording log

You should not submit executables, only source and testing files.

In general, it is your job to make sure what you submit is complete and can be compiled and run by the grader with no special effort.  The grader will likely use a script to compile, run, and check the output so your code must compile and run exactly as specified.
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