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1. Objective:
See how difficult it is not to reveal errors in programs when you have obtained 100% coverage on the different structural-testing coverage criteria (Block, Decision, p-use and c-use).

2. Tools Needed:
xSuds

3. Problem Statement:
The file Labs\Day3\Lab\Exercise2\bubble.c contains an implementation of the BUBBLE_SORT algorithm that is described below.  Start a command prompt and switch to this directory.  Run the following command to create an executable using the instrumenting compiler provided with xSuds:


nmake CC=atacCL

Do a directory listing to verify that bubble.exe and bubble.atac have been created.  Start xSuds by executing the following command:


xsuds

and open the bubble.atac file to see coverage details for bubble.c

The program takes its input from a file, whose format is as follows:

The input file consists of two lines.  An example test input is shown in the file test1.txt

· The first line has a single number N, the number of integers to be sorted.

· The second line is a space separated list of integers, containing exactly the same number of integers as mentioned in the first line.  

BUBBLE_SORT is a sorting algorithm. It is supposed to sort an array A[0:N-1] in descending order. The inner loop finds the largest element of the subarray A[R1:N-1]. That element is then copied into R0, while R3 points to its location in A. The outer loop is supposed to swap A[R1] and A[R3]. The completion of the loop assures that the subarray A[0:R1-1] has been sorted and a[R1-1] is greater than or equal to any element of A[R1:N].

The program P contains an error, namely the missing initialization.

You have to develop four test sets for this program with the help of xSuds.

These sets named BLOCK, DEC, PUSE and CUSE are block, decision, p-use and c-use adequate respectively. Each test case contains zero or more test cases.

Each test case contains a value of  the following:

1. N, the number of elements in A

2. The elements of A itself.

Keep each test set as small as possible.   The size of the test set is determined according to the number of test cases as well as the size of the input in each test case (number of elements).  The smaller the test set, the higher the grade. If BLOCK, your block adequate test set, has k test cases, and it is not possible to find another block adequate test set consisting of fewer then k test cases, then BLOCK is the smallest possible test set that satisfies the block coverage criterion.

When developing test sets, begin by obtaining BLOCK. Your goal here is to develop the smallest (minimal) test set that provides 100% block coverage without causing P to fail. Thus, for example, if you design a test case that increases the block coverage, but causes P to fail, then you have to ignore this test case and develop a new one. In case you are finding it impossible to obtain 100% block coverage without P failing on at least one test case, then go ahead and include such a test case in BLOCK. If you are wrong in your judgement, then you lose points. If you find that 100% coverage cannot be obtained due to infeasible paths, then turn in test sets that achieve the highest possible coverage.

After having determined BLOCK, add test cases, as many as required, to BLOCK to obtain DEC, such that DEC leads to 100% decision coverage. Then add test cases to DEC to obtain PUSE that give 100% p-use coverage. Finally, add test cases to PUSE to obtain CUSE that gives 100% c-use coverage. Thus, your test sets must satisfy the relation: BLOCK ( DEC ( PUSE ( CUSE.

While developing the test sets keep in mind that these test sets be as small as possible and should not cause P to fail. However, if you find it impossible to do so, then go ahead and derive the test sets anyway.

( Question 1.

Write the tests in the set BLOCK in the following format:

N = 

A = [ , , ]

In case you think that 100% coverage is not possible without causing P to fail, say why.

( Question 2.

Write the tests in the set DEC in the following format:

N = 

A = [ , , ]

In case you think that 100% coverage is not possible without causing P to fail, say why.

( Question 3.

Write the tests in the set PUSE in the following format:

N = 

A = [ , , ]

In case you think that 100% coverage is not possible without causing P to fail, say why.

( Question 4.

Write the tests in the set CUSE in the following format:

N = 

A = [ , , ]

In case you think that 100% coverage is not possible without causing P to fail, say why.

