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Abstract— Software Defect Prediction is very useful for find 

out the defects from the different modules of the software. 

There are a variety of approaches which can be used for 

predicting defects from the software modules.  In this paper, 

Learning-to-rank approach can be apply. The results can be 

based on the number of test cases. This paper also concerned 

with enhanced learning to rank approach which is used for 

increase the rate of defect prediction. It also shows the 

comparison of the learning to rank approach and enhanced 

learning to rank approach. The enhancement is based upon 

the Boltzmann learning. This paper mainly focuses on the 

showing results of LTR approach and Enhanced LTR 

approach. 
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ABBREVIATIONS & ACRONYMS 

 SDP                Software Defect Prediction 

 LTR                 Learning-to-Rank 

 ELTR              Enhanced Learning-to-Rank 

I. INTRODUCTION 

Software defect occurs in the course of the one-of-a-kind 

phases of program progress existence cycle. Earlier than 

starting the checking out section, defect prediction could be 

very important. Defect prediction typically makes use of the 

application metrics to foretell the software defect from the 

application modules. The study system of application 

defects prediction is headquartered on the application define 

homes of previous types which is used to build one of a kind 

prediction items and program defects can furnish to 

undesired results. To predict defected records from the 

software modules, a prediction model can be used with 

predictors got from any venture itself (within-challenge) or 

from other projects (move-mission). The present program 

defects to forecast the defects within the coming types. 

Defect prediction helps to find the defected modules of any 

program. After finishing the defect prediction of application 

modules trying out resources will likely be allotted to the 

modules for performing the testing. The most important 

cause of application defects are due to human errors while 

designing of application. Program defects might be 

happening in lots of phases like requirement section, design 

phase, coding segment etc. 

Software defect prediction helps to improving the 

satisfactory of program. Defect prediction is a tricky 

undertaking. There are a many defect prediction procedures. 

Software defect prediction can be used for increasing the 

rate of defects. There are a lot of metrics which can be used 

for defect prediction. Program defects are founded upon the 

complexity of the program modules. If the modules is big 

the extra defects will probably be occur. Now a days, A 

massive quantity of strategies which to find the defect on the 

basis of historical defects. Normally equal time of defects 

will be occur. Software defect prediction entails application 

metrics, their attributes like line of code and many others. 

The most important goal of program defects prediction 

mannequin includes ordering new application modules 

based on their defect-proneness and classifying them 

whether it's new software or no longer. The SDP process 

contains two materials: 

 Data collection 

 Model development 

First of all, information is got from ancient 

program modules with recognized defect numbers and 

including values of all program modules with identified 

defect numbers.  It incorporated software values of the 

program metrics and their attributes. Additionally, 

mannequin established strategy like desktop finding out to 

construct mannequin and bought data from them.. The main 

rationale of software Defect Prediction for the ranking is to 

predict which modules have probably the most defects to 

define program exceptional enhancement. The goal of 

Software defect prediction for the ranking challenge is to 

predict the relative defect number, although estimating the 

distinctive quantity of defects of the program modules is 

best than estimating the rating of modules, considering the 

fact that the certain number of defects can give extra 

knowledge than the ranks. 

II. SOFTWARE DEFECT PREDICTION METHOD 

 
Fig. 1: Software Defect Prediction Process 
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Software defect prediction process is used for describing the 

way in which of predict defect from the program modules. It 

defines the whole method of defect prediction. Following 

are the figure which defines the system of software defect 

prediction: 

In the above figure of software defect prediction 

process, it is divided into five parts. These five parts of 

defect prediction gives the process of defect prediction: 

A. Labeling 

Labeling can be used for archiving knowledge from the 

application. It defines that data will likely be noisy or now 

not. 

B. Extracting features for generating training sets 

Function extraction could be very important after archiving 

information from application modules. It can be used for 

training. Aspects will be extracted on the groundwork of 

labels of occasions. There are some points of defect 

predictions such as alterations, keywords and complexity 

metrics. This step involves extracting of points for 

prediction of the labels of occasions. After characteristic 

extraction training set can be furnished to the machine 

learner for setting up a prediction mannequin.  

C. Construct Prediction Items 

Many desktop learner such as aid Vector Machines (SVM) 

or Bayesian network can be used to build a prediction 

mannequin by using utilizing a training set. The model can 

then receive a new illustration and predict its label, i.e. 

Actual or FALSE. 

D. Evaluation 

The evaluation of a prediction model requires a checking out 

knowledge set apart from a coaching set.  It gives the results 

after prediction of defects. 

III. LITERATURE REVIEW 

This paper we provide an explanation for the process of 

software defect prediction and in addition outline some 

defect prediction systems. 

Gao k. et al.  Proposed that how count items based 

upon poisson regression mannequin and bad binomial 

regression mannequin can be utilized for application defect 

predictions. It evaluates the comparative speculation trying 

out, mannequin decision and performance analysis for the 

count units [3].Zimmermann T. et al. Mapped defects from 

the trojan horse database of Eclipse to source code places. 

The ensuring information set provide the lists of quantity of 

pre unlock and post unencumber defects for each package 

deal and file within the Eclipse releases 2.Zero, 2.1, and 

three.Zero [4]. Lessmann S. et al.  Extended application best 

and trying out potency by assemble prediction classification 

units exploitation code attributes to modify a timely 

identification of defect-prone modules. Many classification 

items were evaluated for this venture that depends upon 

code attributes [5]. D'Ambros M. et al. described the 

efficiency of the systems by means of utilizing distinct 

efficiency warning signs: classification of entities as defect-

prone or no longer, rating of the entities, with and without 

considering the effort to check an entity [11]. Rawat S. et al. 

introduced causative factors which in turn suggest the 

remedies to improve software quality and productivity.  The 

paper additionally showcases on how the more than a few 

defect prediction units are applied on outcomes for 

decreasing of defects [13]. Yang X. et al. Offered the rating 

process for allocating checking out resources to software 

modules. In this paper predicting units can be utilized for 

predict the defects. This paper best worried with the 

development of units, which incorporate the ranking 

performance measure within the purpose perform, 

participate in better in predicting defect-proneness rankings 

of multiple modules [16]. Yang X. et al. Proposed a linear 

LTR process. On this paper LTR procedure can be when put 

next with one-of-a-kind rely items. LTR procedure presents 

higher outcome than the different depend items. This 

method raises the efficiency of program. A learning-to-rank 

strategy is used to assemble program defect prediction 

models with the aid of straight optimizing the rating 

performance. It suggests evaluation of the learning -to-rank 

method in opposition to other algorithms that have been 

used for predicting the order of program modules consistent 

with the expected number of defects [17]. 

IV. LEARNING-TO-RANK APPROACH 

Learning to rank method refers to machine learning 

techniques for training the model in a ranking task. 

Learning-to-Rank approach can be used for measure the 

model performance. Learning-to-rank method can be 

applied in many applications such as information retrieving, 

Data mining etc. It can be easy to understand. Learning-to-

Rank is a linear model which is used for optimizing the 

ranking performance directly. Learning-to-Rank model is 

mostly used as compare to other models Learning-to-Rank 

approach can be also compare with the existing non-linear 

models. In Learning-to-Rank approach trained data can be 

used. Learning-to-Rank approach cans also works on 

different data sets. Learning-to-Rank is useful for many 

applications in information retrieval, Natural language 

processing and data mining. The Learning-to-Rank approach 

obtains a linear model by optimizing the ranking 

performance directly. The Learning-to-Rank approach can 

work with different models. Count models can be used with 

the Learning-to-Rank approach. Different data sets can be 

used in Learning-to-Rank approach for evaluating ranking 

of the software defects. It can be provide a comprehensive 

evaluation and comparison of the Learning-to-Rank 

approach against more algorithms for constructing SDP 

models for the ranking task. In previous work Learning-to-

Rank approach can be compared with many other methods. 

This method comes under the supervised learning. 

In supervised learning the desired output will be known by 

the tester. It gives the desired output. Firstly it will check the 

input and after performing processing the output will be 

checked. If the output will be matched with the desired 

output the result become true. The supervised learning work 

till the correct output will be come. Ranking method helps 

for ranking the software defects. Learning-to-rank method s 

very efficient method for software defect prediction. Many 

researchers’ works on learning-to-rank method in different 

areas. The linear learning-to-rank approach will be also 

compare with count models. Linear Learning-to-rank 

approach gives better result as compare to count models. 

Following figure define the learning-to-rank method: 
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Fig. 2: Learning–to-Rank Approach 

V. ENHANCED LEARNING-TO- RANK APPROACH 

Enhance learning to rank approach can be used Boltzmann 

learning for training datasets. In this work boltzman learning 

will be applied to detected maximum number of faults from 

the software. A restricted Boltzmann machine is a two-layer 

undirected graphical model where the first layer visible units 

are held to values given by the teacher and second layer are 

unlearning component (where the output units are free to 

vary) The visible layer is fully connected to the hidden layer 

via pair-wise potentials, while both the visible and hidden 

layers are restricted to have no within-layer connections. 

This can be use for train the test cases which are generated 

by us. Enhanced learning to rank approach can be used for 

increasing the rate of software defect prediction as compare 

to Learning-to-rank approach. In this approach the results 

will be also based upon the test case. In this approach 

iterations will be used. The result become on the basis of 

iterations. The number of selected iteration gives the 

different values of the test cases. This approach is better 

than as compare to LTR approach because it is not more 

time consuming as compare to LTR approach. 

A. Algorithm of Enhanced Learning-to- Rank Approach 

t := 0; 

init population P (t) 

evaluate P (t); 

Network Construct Network Layers() 

Initialize Weights (Network, test cases) 

For ( i=0;i=test cases; i++) 

Select Input Pattern (Input defect values) 

Forward Propagate(p) 

Backward Propagate Error(P) 

Update Weights(P ) 

End 

Return (P) 

while not done do 

t := t + 1; 

P' := test case P (t); 

recombine P' (t); 

mutate P' (t); 

evaluate P' (t); 

P := survive P,P' (t); 

end 

VI. METHODOLOGY 

 
Fig. 3: Methodology 

VII. RESULTS & DISCUSSIONS 

This research work is in MATLAB toolbox. There are 

following some results which are shown in the form of GUI 

or in the form of graphs also. 

In this figure the GUI interface define the overview 

of the LTR approach. It defines that how user interact with 

LTR approach.  

 
Fig. 4: Learning to rank approach 

In this figure defines the graph of the LTR 

approach. It defines that the defect prediction rate of LTR 

approaches. 

 
Fig. 5: Defect Prediction rate of LTR approach 
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In this figure the GUI interface define the overview 

of the ELTR approach. It defines that how user interact with 

ELTR approach.  

 
Fig. 6: Enhance Learning to rank approach 

This figure defines the graph of the ELTR 

approach. It defines that the defect prediction rates in LTR 

approach. The value of defect prediction will be increases as 

compare to LTR approach. 

 
Fig. 7: Defect Prediction rate of ELTR approach 

This figure defines the comparison graph of LTR 

and ELTR approach. It defines that the defect prediction rate 

of  ELTR approach is more than LTR approach.  

 
Fig. 8: Comparison of LTR approach and ELTR approach 

VIII. CONCLUSION 

Software defect prediction can be used for predicting 

number of defects from the software. This paper describes 

that two techniques will be applied on the number of test 

cases. The enhance Learning to Rank approach is based 

upon neural network. In this paper APFD metric will be 

used for defect prediction. The proposed algorithm of the 

learning to rank gives better output as compare to learning 

to rank approach. In future work we can also compare both 

approaches learning to rank and Enhance Learning to Rank 

and also calculate the execution time of defect prediction. In 

Enhance learning to rank approach defect will be predicted 

through number of iterations.  
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