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Abstract: The software bugs predictions whereby the datasets of 

different types of bugs are evaluated for further predictions. In 

this research manuscript, the pragmatic evaluation of random 

forest approach is done and compared with results with traditional 

artificial neural networks (ANN) so that the results can be 

compared. From the outcome, the extracts from random forest are 

better on the accuracy level with the test datasets used in a specific 

format. The process of Random Forest (RF) Approach is adopted 

in this work that gives the effectual outcomes in most of the cases 

as compared to ANN and thereby the usage patterns of RF are 

performance aware. The paradigm of RF is used widely for the 

engineering optimization to solve the complex problems and 

generation of the dynamic trees. The outcomes and results 

obtained and presented in this work is giving the variations in 

favor random forest based optimization for the software risk 

management and predictive mining. The need of the proposed 

work and background of the study includes the effective and 

performance based software bugs detection. The current problem 

addressed includes the accuracy and multi-dimensional 

evaluations. The key methodology adopted here to solve the 

existing problem is the integration of Random Forest approach 

and the findings are quite effective and cavernous in assorted 

aspects. 

 

Index Terms: Artificial Neural Network, Random Forest 

Approach, Software Risk Management, Software Risk Prediction, 

Soft Computing for Software Bugs Prediction 

I. INTRODUCTION 

Software Risk Management involves the process of prior 

recognition and assessment of vulnerabilities with the 

classification approach so that the risk avoidance mechanism 

can be implemented. Software Risk Management is one the 

key factor in software project management with the goal to 

improve the quality as well as avoidance of vulnerabilities. 

The term Defect refers to the imperfection that may arise 

because of enormous reasons including programmers’ skills, 

lack of suitable testing strategies and many others. When 

actual results are different from the expected result or 

meeting the wrong requirement is called as defect and it 

forms the basis of risk escalation in the software project, 

which is obviously not accepted in any type of deployment. 
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II. REVIEW OF RELATED WORK 

M.Zavvar et al. (2017) focus on the parameters of Area 

Under Curve (AUC) and Classification Accuracy Rate 

(CAR) are evaluated and presented in this manuscript. The 

comparisons of the projected results are done with K-Means 

and Self Organizing Maps (SOM).  

Edzreena Edza Odzaly et al. (2018) highlight the integration 

of data collection from live project environment so that the 

analytics on collected data can be done effectually.   

Fuqiang Lu et al. (2017) empirically evaluate the 

performance states of GA, SA and SAGA with the overall 

conclusion that SAGA is quite effectual and performance 

aware as compared to the other traditional approaches. Daniel 

Mendez. 

Fernandez et al. (2017) worked on the approach of evaluation 

of datasets in spreadsheets is integrated for the validation and 

final results.  

Tobias Rauter et al. (2016) devised Asset-Centric based 

assessment of risk in the software components. The 

component-based model is adopted in this work with the 

identification of trust architecture for higher degree of 

security and overall integrity of the software development 

process.  

Abdelrafe M. S. Elzamly (2016) presented 49 risk factors 

associated with the software project development and these 

can be effectually pushed back using fuzzy based approach 

with multiple regression. 

Chaitanya Krishna et al. (2016) presented the evaluation and 

identification of software risks using Halstead approach so 

that inner factors, which are prominent for software, can be 

processed with the higher performance and maximum 

throughput. 

Pradnya Purandare (2016) underlines the effectual and high 

performance application of Entropy in the management of 

risks in the software development process.   

Morakot Choetkiertikul et al. (2015) predict the tasks and 

modules in the software projects, which can increase the risks 

of delays and additional time, which can be exploited as risk. 

Abdelrafe Elzamly (2015) uses Linear Stepwise Discriminate 

Analysis (LSDA) Approach and techniques for the control of 

risks is also underlined and used so that the integrity of 

projected approach can be analyzed. 

Ramakanta Mohanty et al. (2017) presented the work on 

machine learning based software defect prediction. The 

approaches used in the 

implementation include J48, 

GMDH, CART, TreeNet and 

Genetic Programming. 
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Riya Singh et al. (2017) worked on the software defect 

prediction using averaging likelihood ensemble technique 

that is closely associated with the random forest algorithm. 

The benchmark dataset of PC4 is taken for research analytics 

and predictive mining.    

Md.Mohsin Ali et al. (2017) presented the work on software 

defect prediction and metric selection using a parallel 

framework in the cloud environment.  

Satya Srinivas Maddipati et al. (2018) integrated the adaptive 

neuro fuzzy inference system for software defects prediction. 

In this paper software defects are predicted using Adaptive 

Neuro Fuzzy Inference System (ANFIS). 

Jifeng Xuan et al. (2017); Mamta Mittal et al., (2018) 

provides an approach to leveraging techniques on data 

processing to form reduced and high-quality bug data in 

software development and maintenance. In this paper, the 

authors combine feature selection with instance selection to 

reduce the scale of bug data sets as well as improve the data 

quality.  

III. PROBLEM FORMULATION, PROPOSED 

APPROACH AND RESULTS 

The present work is having key focuses on the development 

of a novel architecture and implementation using Random 

Forest Approach so that the higher degree of efficiency and 

accuracy can be achieved. 

In case of Random forest Approach, there is generation of 

number of decision trees whereby the individual decision is 

associated with each tree. From all the possible permutations, 

the best outcome in terms of optimization is achieved. For 

this approach, the paradigm of voting is done in random 

forest approach. 

To perform the simulation and implementation, a dataset 

from the real time software engineers are obtained and 

extracted so that the training of the bugs based records can be 

done. The data is inserted for training and further prediction 

in the following format. 

 

 

 
Fig. 1: Features in Random Forest 

 

Figure 1 depicts the approach of RF with the tree formation in 

dynamic ways to have the outcomes for the decisions. 

Table I: Format of the Test Dataset Used 
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Figure 2: Model Building Approach for Predictions 

 

The Figure 2 states the model building steps for the 

predictions .There are N number of inputs from various 

sources along with Training Target data. This input is using 

the metrics which in turn uses cross prediction model that 

uses metrics to target the project .The output we get is the 

data will be labeled as predicted. Prime Factors and Modules 

in the Model Presented are Cross Validation, Metrics and 

Perspectives, Labeling, Effective Training Data, Target 

Applications, Higher Degree of Validation Data. 

From the model building approach, the metrics are used with 

the higher degree of performance in terms of the training of 

datasets with the getting of predictions values for the 

upcoming new datasets. The datasets of higher accuracy are 

presented so that the adaptability can be there with the 

insertion of the new datasets if required. 

The term Defect alludes to the flaw that may emerge in light 

of colossal reasons including developers' aptitudes, absence 

of appropriate testing systems and numerous others. At the 

point when real outcomes are not the same as the normal 

outcome or meeting the wrong necessity is called as 

deformity and it shapes the premise of hazard heightening in 

the software venture which is clearly not acknowledged in a 

sending. 

Following key parameters can be extracted for the simulation 

aspects i.e. Error Factor, Accuracy, Precision, Performance, 

Cumulative Effectiveness and Cost Factor. 
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A. Advantages of Random Forest Approach 

 Generation of Huge Set of Solutions 

 Each Set of Solution towards Optimization  

 More options generation for the solutions spaces 

 Each solution space is in optimized way for the 

engineering problems 

 Effective outcomes for risk management 

 

IV. RESEARCH METHODOLOGY 
 
 Generation of Risk Datasets with Software 

Applications 

 Key Extraction of Feature Points 

 Thresholding with the Feature Points 

 Generation and Spawning of Trees 

 Each Branch association with the solutions 

 Extraction of better outcomes and accuracy with 

random forest 

 Usage of voting patterns for risk management 

 

V. PROPOSED APPROACH WITH RANDOM 

FOREST ON DEFECTS AND BUGS 

Spawning of the dataset with the generation of trees and 

branches towards the solutions is done so that the outcomes 

can be fetched on the base of the optimization and accuracy 

levels. The random forest approach with the ensemble-based 

learning is integrated with the decision outcomes for the 

effective solutions as in Figure 3. 

 
Fig. 3: Random Forest Approach with Ensemble Modeling 

 

A. Properties of Random Forest Approach 

Figure 4 is presenting the random forest approach and the 

instances with the spawning of trees and used in the software 

bugs prediction. 

 

 
Fig. 4:Properties of Random Forest Approach 

VI. IMPLEMENTATION OUTCOME 

The implementation results are obtained from the model 

generated using Python libraries and found the effective 

outcomes. Python is one of the powerful programming 

languages for the high performance computing tasks and 

machine learning based predictions. 

 
Fig. 5: Outcome and Predictive Values 

 

As shown in Figure 5, on execution of the random forest 

approach and its comparative evaluation with traditional 

artificial neural network, it is found that the random forest 

based approach is quite better and effectual in terms of 

multiple parameters. This section presents the research 

design with the research foundations associated with the 

proposed approach. It includes research objectives and the 

assumptions of the study and research objectives and flow of 

approach. The segment puts forth details about its structure, 

the guidelines observed in designing the implementation 

perspectives along with the algorithmic approach. 
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VII. FINAL RESULTS AND 

SUMMARY 

The results from ANN based model and training aspects are 

giving better and effective results in terms of software defects 

predictions shown in Figure 6.  

 
Fig. 6: Data Fetching to MATLAB workspace 

 

The dataset is read and extracted to the MATLAB workspace 

whereby the training is done with the outcomes on the 

objectives on consideration and presented in Figure 7. 

 

 
Fig. 7: Successful import of variables (input, sample and 

output) 

 

Figure 8 depicts the successful import of variables (input, 

sample and output) to the Working environment and further 

will be used for training and predictions. 

 

 
Fig. 8: New feedforward backpropagation network 

 

The new feedforward network of type backpropagation 

approach is adopted for the training and further evaluations as 

in Figure 9. 

 
Fig. 9: Setup of parameters for training 

 

The setup of parameters involves the neurons or the data 

elements in process as shown in Figure 10. 
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Fig. 10: Determination of acceptability level and software 

defects anatomy. 

 

 
Fig. 11: Plotting of Residual Aspects 

 

The different types of plots are required so that the residual 

values in addition to the final accuracy can be interrelated in 

Figure 11. In addition, the diversion of error factor should be 

towards minimum value in the plots. It provides the higher 

levels of accuracy in the cumulative outcomes. 

VIII. CONCLUSION 

The approaches associated with soft computing and machine 

learning are quite prominent and performance aware. In this 

paper, the usage of random forest approach is done so that the 

software risk predictions can be done with higher degree of 

performance. The procedure of Random Forest (RF) 

Approach is embraced in this work gives the viable results in 

a large portion of the cases when contrasted with ANN and 

along these lines the use examples of RF are execution 

mindful. The worldview of RF is utilized generally for the 

designing improvement to take care of the intricate issues and 

age of the dynamic trees. The results and results got and 

exhibited in this work is giving the varieties in support 

random forest based streamlining for the software risk 

management and prescient mining. Using random forest 

approach, the results found are quite effectual and towards 

the higher accuracy level on the datasets used at different 

instances. 
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