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Information Granulation Algorithm ()
Input: PROMISE and NASA Datasets

Output: Linguistic Dataset
1. Q1= (First Quartile) and Q3= {Third Quartile)

2. for 1=1 to Count{features) do:

(W8]

Sort{feature[1][1..number of samples]

4 Q1= feature[1][int{(number of samples +1)/4)]

5. Q3= feature[1][int{3*(number of samples +1)/4)]
6. for 1=1 to number of samples do:
7. if feature[1][j] < Q1 then:

8. feature[1][y] = LOW;

9. else if feature[1][;] > Q3 then:
10. feature[1][y] = HIGH;

11. else:

12, feature[1][;] = MEDIUM;
13. end if

14. end for

13. end for]
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Abstract:

Software systems are complex. Time and cost limits make it hard to find all faults in them during development. Therefore, it is
necessary to predict faults using previous versions of projects or other projects in order to have software with high reliability.
Software fault prediction algorithms lack generalizability. They also suffer from an imbalance between faulty and clean data.
And, the values of features vary between projects. These are the basic challenges in these systems. This paper presents a four-
level architecture for predicting software errors. First, an algorithm for granularity of numerical values is introduced. Then the
importance of the features is calculated based on the granular values. Then, the data is divided into three parts: training,
validation, and testing. The oversampling algorithm is used to balance the ratio of faulty data to clean data on the training
data. At the end, evaluation and comparison with other methods is done. PROMISE and NASA datasets have been used to
evaluate the proposed method. Finally, three types of evaluation and comparison with other methods are done using PROMISE
and NASA datasets. The results of this article show that fault prediction in all three types of evaluation in most projects of each
dataset has a better performance than other methods. It is also shown that the generalizability presented in this article can be
done on any dataset.

Keywords: Software reliability, Software fault prediction, Information granularity. Generalizability, machine
learning



