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Program 1 Requirements
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Purpose:

Testing software is often a tedious and error-prone activity; tools can often speed up testing.  The purpose of program 1 is to write a simple tool which can assist a tester in checking code.
In this assignment, you are to write a program which can run two programs, compare their output, and report differences  Rather than writing your own comparison code, you are required to use the UNIX diff command to compare the two programs’ outputs.
Program actions: 
Your tester program were used to test two programs called TestProgram1 and TestProgram2, by running them with input file TestInput, it should perform the following actions:

1 run TestProg1, having it read from TestInput, saving the program output for use by the UNIX program diff

2 run TestProg2, also having it read from TestInput, and saving this program output for use by diff.

3 run diff on the two files produced by steps 1 and 2, with the diff output written to file TestOutput.

Your C++ program should be equivalent to a user typing the UNIX commands:

TestProg1 < TestInput > /tmp/TestProg123

TestProg2 < TestInput > /tmp/TestProg456

diff /tmp/TestProg123 /tmp/TestProg456 > TestOutput

(/tmp is a standard UNIX directory available to hold temporary disk files.  Each filename must be unique; that’s the reason for the funny names used above.)

To make the program useful, all files (names of programs to be tested, the input file to be used and the output report be produced) are specified by the user at runtime through command line parameters:  Your program should handle four command line arguments:
arguments 1 and 2:  the names of two executables to be run,
argument 3.  the name of the file each executable should read as standard input, and

argument 4.  the name of the file which will contain the diff output.

If  your program were called Tester1, the two programs to be tested were TestProg1 and TestProg2, the file to be read (as standard input) were TestInput, and the results of the comparison were to be stored in the file TestOutput, then the user would type:

Tester1 TestProg1 TestProg2 TestInput TestOutput

Note:  depending on how a user’s PATH variable is set, s/he may need to invoke your program with


./Tester1 TestProg1 TestProg2  TestInput TestOutput

if Tester1 is in the current working directory.

Error handling:

1. If the program is not passed the right number of parameters, it should exit with a helpful error message.

2. If any of the files do not exist, the program should halt with a helpful error message.

Hints:

1. Examples are provided on the class web page which illustrate how to handle command line parameters (in the “Misc. Examples area).  You might find these helpful.
2. Type "man system."  This will provide documentation on a OS call that you may find useful in this assignment.

3. Examples are provided on the class web page which illustrate use of the OS system call.

Warning:
In future programming assignments, you will enhance the functionality of this testing tool; this program should provide a foundation for those assignments.  Plan for reuse.  Future assignments may require, for example: a) testing each program with multiple input files, b) testing more than two programs, or c) comparing the outputs generated by the different programs with something more appropriate than diff.
Honesty disclaimer 1:

It would probably be better to do this do this particular assignment in a scripting language rather than C++.  However, future assignments may build on this assignment so that—later on—a C++ implementation is appropriate.
Testing Data:

In many work environments, you must show that your code has been thoroughly tested before you can submit it.  This often takes more creativity and time than the actual design and coding activities.  You must prepare detailed testing plans as described here.  These plans normally identify the test cases you will run to demonstrate the correctness of your code.  For each test case, you must prepare input data (if the program to be tested reads data), and expected output (that is, what the output of a correct program will produce .if run with this test case’s input data.
Since the program you are developing runs other programs, the “test data” needed to confirm the correctness of your solutions includes both data files and program files to be run by your program.  Let's call the program you write for this assign​ment Tester1 and the programs it calls TP1 and TP2 (for "test program".) Then the ultimate output of Tester1 is determined by: 1) the data read by each TP, 2) the behavior of each TP, and 3) the behavior of Tester1.  So to test the correctness of Tester1, you need:
a. an input data file (which is read by both TPs).
b. two test programs, TP1 and TP2
c. the output diff should generate when it compares the outputs of TP1 and TP2.
The Real Assignment Objective:

This is not really a programming assignment (though it certainly looks like one and will take some time to complete); it is instead a PSP exercise, so the purpose is for you to begin to learn the process by using it to build code.  In PSP, you are required to estimate how much total time a project will take (all aspects of the project) and how many LOC you estimate you will need to write that are in the product (the code you’re producing). You must also keep track of how much time you spend on this assignment in your time log. These data are recorded in PSP forms described elsewhere.
The general content of PSP forms is a) what do I think will happen (planning), and b) when I did it, what actually happened (to assist in future planning and process assessment).
General Comments:

1. You must use the submit command to submit your code.  

2. This assignment involves both program creation and program testing.  If your test data are inadequate, you will loose points on the assignment.
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1. You source code must contain reasonable comments.  See the textbook and the examples from class for what I mean by “reasonable.

2. WARNING:  since this is a software engineering class, source code documentation is required, the grader will return poorly commented code without grading it.  This 1) you get no credit for commenting your code and 2) you get a 0 if you don’t.

3. You must also submit a README file which includes the following:

a.  Information on what this code does.

b.  Instructions about compiling your code.

c. Any other special information that a user of your code should know.

In general, the grader will just scan the README file for completeness.  Because of the size of this class, the grader will NOT do anything special to compile and run your code (see below).  The README file is included as a standard conven​tion for providing other pro​grammers useful information they may need to use your program (you assume they will look at the source code and perhaps modify it since they are programmers; it is not instructions to the grader on how to compile or run your code.

You must include a functional Makefile with your code submission that the grader will use to compile your program.

What must be submitted:
1.  Programs and test data  You should create a directory that contains everything listed above that is part of this assign​ment.  For example, if you have only two test cases, it might contain the files:

README

Makefile

TestCase1Input
TestProgram1-1  ( Note: this is a program, not a set of data.

TestProgram1-2.. ( This is another program, not a set of data

ExpectedOutput1 ( This is what you think your program will produce when it runs TestProgram1 and TestProgram2 with TestCase1Input
TestCase2Input

TestProgram2-1  ( Also a program,

TestProgram2-2  ( And another

ExpectedOutput2 ( This is what you think your program will produce when it runs TestProgram2-1 and TestPorgram2-2 with TestCase2Input
It is unlikely that 2 test cases are sufficient to test your program.  For each test cases you design, you must provide two programs, data for them to read, and what you assert a correct implementation of this assignment will produce after running those programs with their data and comparing the outputs of the two programs.
2.  Source code, Makefile, gcov output

3.  PSP forms.  These are described elsewhere, but the general concept is that you submit: 

a) plans:

   how big will the program be,

   specifically and in detail, how will you test the program,

   how long will it take to complete the project (all aspects), and 

b) results 

   how big did the program turn out to be,
   what happened with each test case as you tested your project (part of PSP is error tracking),
   how long did each step of the process you used to complete the project take
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