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Abstract 

Software testing is a process that assists in achieving software quality. However, software testing used to be a 

repetitive activity that takes a long time to be performed. Several methods for test case prioritization have been 

created with the purpose to reduce the time of software testing activity without compromising its quality. The main 

idea of this review is to examine and classify test case prioritization methods based on the research questions 

created. In order to achieve the outlined objective, seventy-one primary studies that propose, analyze, or compare 

test case prioritization methods were used as a basis for the analysis. Sixty-eight of them were found by search 

string and four studies were manually included by the author. The main methods of each group were mapped, 

analyzed and described. Despite the existence of many methods for prioritizing test cases, none of them were 

designed especially to be applied in agile environments, therefore there are opportunities for improvement in this 

topic. 
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1. Introduction 
 

The growing use of software across various markets and 

segments has added complexity to the development process, 

leading to significant advancements in processes, 

techniques, methods, and tools within software engineering. 

According to Sommerville (2011), software engineering is 

an engineering discipline that focuses on all aspects of 

software production, including the stages of software 

specification, development, verification, validation, and 

evolution. 

According to Pressman and Maxim (2019), the software 

development process comprises a series of activities, 

actions, and tasks involved in each stage of software 

production. The objective is to ensure that the software is 

delivered on time and meets the required quality standards 

to satisfy both investors and users. Delivering quality 

software is a significant challenge in software engineering, 

as quality can be subjective and is often defined as its 

suitability for use. 

In addition to Sommerville (2011), Pressman and Maxim 

(2019), Fairley (1985), and Brooks (2021) converging on 

the importance and complexity of developing and delivering 

quality software, they also emphasize that software testing 

is a vital activity in the development process. While not a 

silver bullet for guaranteeing quality, Sommerville (2011) 

and Pressman and Maxim (2019) assert that proper testing 

can reveal incorrect, undesirable, or non-compliant software 

behaviors. It also shows the development team and clients 

that the software meets its requirements. 

The term "properly" was used earlier because testing 

activities often tend to be repetitive and exhaustive, which 

inherently affects the balance of time, cost, and quality. To 

ensure efficiency in software testing activities, it is essential 

to address two critical questions: what should be tested and 

how should it be tested? 

Rothermel et al. (1999) state that prioritizing test cases 

helps balance time, cost, and quality. This systematic 

literature review (SLR) will analyze existing test case 

prioritization (TCP) methods and group them based on the 

characteristics outlined by Catal and Mishra (2013) and Yoo  

 

and Harman (2012). 

The remainder of this paper is organized as follows: 

Section 2 presents concepts and a brief discussion about 

related work; Section 3 explains the research methodology 

adopted to conduct our SLR; Section 4 presents the results 

and analysis of this SLR; and Section 5 presents the 

conclusions and future work. 
 

2. Background and Related Work 
 

2.1 Concepts 

 
The main concepts used in this SLR are defined below 

(Black, 2019): 

 

 Software testing: It is a process of evaluating a software 

application to ensure it meets specified requirements, 

functions as expected and is free from defects. 

 Taxonomy: A system that classifies and organizes entities 

into groups or categories based on shared characteristics, 

relationships, or hierarchies. 

 Test case: A detailed document or set of steps that 

outlines specific actions, conditions, inputs, and expected 

outcomes to verify whether a particular feature or 

functionality of a software application works as intended. 

 Test case prioritization: It is a process of organizing and 

ranking test cases in a software testing suite based on certain 

criteria, typically to achieve specific objectives like 

detecting critical bugs earlier, optimizing resource usage, or 

ensuring the most important functionalities are tested first. 

 

2.2 Related Work 

This section presents relevant previous studies that are 

related to TCP methods and served as a basis for the 

preparation of this SLR. 

Yoo and Harman (2012) present an article with the pur- 

pose of providing a broad overview of the state of the 

art on test case selection, prioritization and reduction, and 
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also discusses open issues and possible opportunities for 

future research. Singh et al. (2012) did a search for 

existing TCP methods from 1997 to 2011 and selected 65 

studies; of these studies, 49 were generators of 106 

methods for TCP and 16 were based on comparative 

analysis. Catal and Mishra (2013) identified 120 papers 

related to methods for TCP in the period from 2001 to 

2011 and reinforced the dominance of methods for TCP 

based on source code coverage. 

In the review by Khatibsyarbini et al. (2018) 80 studies 

were identified and the distribution of the methods 

proposed   in these studies was presented grouping them by 

characteristic: 18% coverage-based, 25% search-based, 

10% fault-based, 9% requirement-based, 9% history-

based, 7% risk- based, 5% Bayesian network based, 4% 

cost effective based, 4% multi-criteria, 4% model-based, 

4% workflow and 4 others.  

Rahmani et al. (2021) examines the evolution of TCP 

for regression testing, analyzing 48 studies published 

between 2017 and 2020. It presents four key reviews: (1) 

the advancement of approaches and techniques in 

regression TCP research, (2) the identification of 

variations in Software Under Test (SUT) utilized in TCP 

studies, (3) trends in metrics used to assess the 

effectiveness of TCP studies, and (4) the current state of 

requirements-based TCP. 

Mohd‑Shafie et al. (2022) carried out a systematic 

review to identify and analyze the state-of-the-art in 

Model-based test case generation (MB-TCG) and 

prioritization (MB-TCP), and approaches that integrate 

both. The research questions were formulated based on the 

need for this review, and relevant keywords were extracted 

to guide the literature search. To ensure reliability, 

prospective studies underwent a quality assessment, 

selecting only those that met the necessary standards. For 

full transparency, all research data from this review are 

available in a public repository. A total of 122 primary 

studies were finalized and included. One of the main 

findings is that the most common limitations in the 

existing approaches are the dependency on specifications, 

the need for manual interventions, and the scalability 

issue. 

Hasnain et al. (2021) carried out a systematic review on 

Functional Requirement‑Based Test Case Prioritization in 

Regression Testing. The researchers of this paper analyzed 

publications from 2009 to 2019 across seven major digital 

repositories, which are widely used for software 

engineering research. A thorough screening process was 

conducted, leading to the selection of 35 research papers to 

address the proposed research questions. The findings 

reveal that functional requirement-based TCP approaches 

have been extensively explored in primary studies. 

Additionally, fault size and the number of test cases are 

the most commonly discussed aspects of regression 

testing. This review also highlights that the iTrust system 

is frequently examined by researchers in primary studies.  

Campos Junior et al. (2017) performed an SLR aiming 

to examine empirical research on TCP to synthesize 

reported effectiveness results and establish a foundation 

for future studies. A systematic literature mapping was 

conducted to characterize TCP empirical studies, 

alongside a systematic literature review to analyze the 

effectiveness of reported TCP techniques. Among the 

selected studies from 1999 to 2016, a large number 

evaluated various TCP techniques. However, after 

applying quality assessment criteria, many were excluded 

due to potential methodological issues. The analyzed 

studies primarily focused on coverage-based TCP 

techniques. Additionally, findings suggest that factors 

such as faults, test case characteristics, and coverage 

granularity can significantly influence the effectiveness of 

TCP execution. 

Ashima et al. (2020) carried out a comprehensive 

review to explore various prioritization techniques used by 

different researchers in recent years. Regression testing, a 

crucial method for verifying, testing, and upgrading 

software, plays a key role in this process. Test cases are 

scheduled and prioritized in a structured manner, enabling 

the detection of a maximum number of faults in the 

software, particularly technical issues. By identifying 

faults through test cases, the overall number of test cases is 

reduced, leading to lower execution costs. This approach 

ensures that high-priority test cases run first, effectively 

minimizing the cost, time, and effort involved in software 

testing. 

As we can see from the related work discussed so far, 

the topic of test case prioritization is relevant, current, and 

has attracted great interest from the software engineering 

community. Although several reviews on TCP have been 

published in recent years, we believe that our SLR can add 

other contributions to the field, differentiating it from the 

others, which we mention below: 

• Coverage period longer than most previous works, 

spanning from 1999 to 2022; 

• Presentation and discussion of a software testing 

taxonomy based on the selected studies; 

• A clear grouping of TCP methods and an in-depth 

analysis of each of them; 

• A thorough search of TCP methods for agile 

software development teams; 

• A more comprehensive SLR, not limited to specific 

domains, such as model-based, requirements-based 

or regression testing, as is the case with some SLRs 

already published on TCP. 

 

3. Methodology 
 
Defining a methodology is crucial for conducting any SLR, as 

it dictates the scope and quality of the selected studies. To 

analyze studies on "methods for TCP," a research 

methodology was structured to guide this SLR, as shown in 

Figure 1. 

 

3.1 Research questions and their motivations 

The objectives of this SLR are:  

• To identify the existence of studies that propose, 

analyze, or compare methods for TCP; 
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• To understand if any methods have been developed 

specifically to be applied in agile software 

development teams; 

• To group the methods for TCP based on their 

characteristics and concisely describe them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Research methodology. 

 
3.2 Research questions and their motivations 

The objectives of this SLR are:  

• To identify the existence of studies that propose, 

analyze, or compare methods for TCP; 

• To understand if any methods have been developed 

specifically to be applied in agile software 

development teams; 

• To group the methods for TCP based on their 

characteristics and concisely describe them. 

 

TCP is important in agile development as it enhances 

testing efficiency, lowers costs, and speeds up the delivery 

of software. In the agile environment, where iterations are 

brief and time is restricted, exhaustive testing is not 

practical. Therefore, prioritizing tests enables the execution 

of the most critical scenarios first, ensuring that the most 

significant issues are identified promptly. 

In order to achieve the stated goal, four research 

questions were investigated, as presented in Table 1. Each 

step of the research methodology will be described in 

detail below, in order to specify the protocol and actions 

carried out to develop this SLR. 

 
3.2  PICOC 

The protocol of this SLR follows the PICOC criteria that 

were suggested by Kitchenham and Charters (2007) to de- 

scribe elements to construct a research question that can be 

researched, analyzed, and answered, these elements are 

presented and described as following. 

Population is the element responsible for mapping the 

group of people interested in the review, in case of this study, 

the population is made up of software testing professionals 

and software engineers in general. Intervention is the 

element responsible for which technology, tool or procedure 

will be studied, here the objects under study are the test 

case prioritization methods existing in the literature and 

how they work. Comparison is the element responsible for 

defining tools or methodologies for comparing the 

intervention. In this case, compare how the methods work 

and understand the positive and negative points of their 

application. Outcome is the element responsible for 

mapping and present results that add value to the 

population. In this case, identify the types of methods in the 

literature, group them and understand about key points of 

their application. Context in which the intervention and 

comparison take place is mapped. Basically, understand 

whether the methods have been tested in industry or 

academia. 

 
Table 1. Research questions. 

 
 

RQ1 What are the main methods for TCP in literature? 

RQ2 How do the main methods for TCP in literature work? 

RQ3 Has any method for TCP been specially developed to 

be applied by agile software development teams? 

RQ4 What are the main advantages and disadvantages of 

applying the methods for TCP found in the literature? 
 

 
3.3 Study selection process 

 

The process of study selection was carried out in five steps, 

which are described below: 

1. Selection of popular repositories on the topic of test 

case prioritization; 

2. Searching through the repositories using search 

strings; 

3. Initial filtering of the studies found by reading the 

title and abstract; 

4. Detailed reading of all studies and application of the 

inclusion and exclusion criteria; 

5. Quality assessment application. 

 

RQ1 aims to assess the main methods found in the 

literature. RQ2 seeks to understand how the most relevant 

methods function. RQ3 explores the application or 

validation of these methods in agile software development. 

RQ4 investigates the strengths and weaknesses of using 

these methods.  

 
3.4 Repository selection 
 

An exploratory search on Google Scholar using the filter 

"Test Case Prioritization" was conducted to identify 

relevant articles and determine the most popular 

repositories. The following repositories (digital libraries) 

were selected: IEEE Xplore; ACM Digital Library; Science 

Direct (Elsevier only); and Springer. 

 
3.5 Search string definition 

To define the search strings, first a keyword analysis was 

done in order to cover the search questions, then synonyms 

were mapped, and finally the Boolean operators “AND” 



Test case prioritization methods: A systematic literature review                                                                                                     Fernandes and Martins 2025 

 

      

and “OR” were used to create associations between the 

search terms. As illustrated in Figure 2, different search 

strings were used in each repository in order to find studies 

that propose, analyze, or compare methods for TCP. 

Figure 2. Studies found by search string. 

 
The application of the search strings in the selected 

databases returned to a total of 393 studies, which went 

through a selection and filtering procedure for qualitative 

analysis. 

 
3.6 Studies Selection 

 

To refine the selection of studies for review, it was essential 

to identify the most pertinent ones within the population. 

Initially, the titles and abstracts of the 393 studies were 

examined to select those specifically related to the topic 

"methods for prioritizing test cases". Subsequently, these 

studies had to meet established inclusion and exclusion 

criteria.  

An agreement test was applied to validate the selection 

criteria. Twenty articles, chosen at random, were analyzed 

separately by the two authors of this paper (the level of 

agreement was 87%).  This process was important to enable 

the analysis and selection of studies, a detailed overview of 

the inclusion criteria is presented below:  

• Articles from conferences and journals; 

• Articles with a publication date from 1999 to 2022; 

• Articles that propose methods for TCP; 

• Articles that compare methods for TCP; 

• Articles that map methods for TCP. 
 

A detailed overview of the exclusion criteria is 

presented below, this process was important for removing 

duplicate studies and studies that were not directly 

associated with the topic:  

 

• Articles less than 3 pages long; 

• Duplicated articles; 

• Articles not written in English; 

• Articles that do not discuss methods for            TCP; 

• Articles that propose methods for TCP with 

characteristics that are not part of the established 

groups. 
 

After applying the inclusion and exclusion criteria, the 

quality assessment questions were applied in order to check 

the studies capability to answer the research questions. 

The quality assessment was created with the following 

questions: 
 

1. Are the article objectives clearly stated? 

2. Are the research questions raised answered? 

3. Are the variables used to construct the test case 

prioritization method specified? 

4. Is the method for TCP work clearly described? 

5. Is it possible to group the method for TCP based on 

their characteristics? 

6. Does the proposed method for TCP compare with 

others? 

7. Are the positive and negative points for applying 

the                method presented? 

8. Are agile methodologies mentioned in the article? 

9. Is the application of the method for TCP in agile 

teams mentioned? 
 

A score was developed to assess study quality: each 

“Yes” answer added 1 point, while each “No” answer 

added 0. Studies scoring 3 or below were excluded. Figure 

3 shows the ratio of selected studies after reading, analysis, 

and filtering. The initial sample of 393 studies was reduced 

to 68, a decrease of about 82.70%. 

 

 
Figure 3. Study selection and reduction process. 

 

Upon the completion of this selection and reduction stage, 

68 studies were identified to manifest the capability to 

answer all of research questions. 

 

3.7 Threats to Validity 
 

A general issue related to publication bias is the trend of 

researchers to publish positive research outcomes rather than 

negative ones. This threat was considered low since the 

research questions in the SLR do not address the performance 

or efficiency of the approaches to TCP. The same applies to 

the risk of sponsorship bias. Information sources were not 

limited to specific publishers, journals, or conferences. 

Instead, the review covered a variety of scientific media, 

including major conferences and journals in the area 

sponsored by different publishers. To ensure reliable 

information, technical reports, works in progress, 

unpublished, or non-peer-reviewed publications were not 

included. 

We obtained the initial studies using the search string 

from Section 3.5. We measured the quality of the search by 
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its recall, which is the ratio of retrieved relevant studies to all 

known relevant studies. Since we cannot know all relevant 

studies, we estimated recall using a pilot search on Google 

Scholar and refined the search string iteratively until it 

reached at least 85% recall for known studies. Despite this 

strategy, there remains a risk of missing relevant studies.  

To ensure consistency in our data extraction form, we 

conducted a pilot test using 10% of the selected studies (7 out 

of 68). We simulated an analysis with this data to verify if it 

could answer our research questions. After refining the form, 

we created categories and parameterized attributes for a 

systematic extraction process. Although this strategy helped 

mitigate threats to consistency, risks such as missing 

important data and subjective judgments by researchers 

remain. 

4. Results and Analysis 
 

This section describes the results obtained with regard to the 

research questions raised. First, a summary of the studies used 

in this SLR is presented, then each research question is 

answered. In order to organize TCP methods, the works of 

Catal and Mishra (2013); and Yoo and Harman (2012) were 

carefully analyzed, based on what these works proposed, it 

was possible to arrive at a grouping of the methods for TCP 

based on their characteristics, this grouping is shown in 

Figure 4. 

Figure 4. TCP methods groups. 

 

Figure 5 displays the number of methods for TCP found 

in a grouped form and the percentage of representation of 

each group. The characteristics used for grouping the meth- 

ods were defined by Catal and Mishra (2013); and Yoo and 

Harman (2012). The number of methods in each group is an 

important measure, it allows a quantitative comparison 

between the groups and shows which group is more present 

in literature, however, it is a measure restricted to quantity 

and does not deep into the reasons why one group has a 

higher or lower number of methods than others. 

In the taxonomy presented in Figure 6, software testing is 

defined as a process that has three major branches. The 

first one is about defining the scope of testing, and its 

purpose is to map what will be tested. After delimiting 

what will be tested, it is necessary to understand how to 

test; this is the goal of the second aspect. The third aspect is 

the prioritization of test cases, this aspect has the objective 

of defining the execution order of test cases and is the 

central theme of this SLR. 

Figure 5. Proportion of methods per group. 

 

In order to optimize prioritization activities, a vast 

amount of methods or approaches to prioritize test cases 

have been created. This wide range of methods is presented 

in the taxonomy in a grouped form, as it allows us to 

visualize different ways to prioritize test cases. The idea is 

that the decision of how to prioritize test cases starts from 

the choice of a certain group of methods, based on the 

characteristic that is most adherent to the application 

context. 

Figure 6. Software testing taxonomy. 

 

Once you have determined a group of methods, you can 

individually analyze the methods in the chosen group and 

define which method will be the most effective according 

to its adherence to the application context. The software 

testing taxonomy presented by Figure 6 displays grouping 

the methods for TCP proposed by the analyzed studies, this 

grouping was carried out based on characteristics proposed 

by Catal and        Mishra (2013); and Yoo and Harman (2012). 

In order to answer RQ1, queries on the Google Scholar 

search platform were performed for all 68 selected 

studies, the purpose of this query was to map the number of 

citations of each study. Table 2 displays the number of 

times each study was cited in literature and its relevance 

(see Appendix A). 

To define the relevance of the studies, the strategy was to 

relate the year of publication to the number of citations. 

Relevance is calculated based on dividing the number of 

the study citations by the number of years it has been 

published. In order to answer the research questions RQ2 

and RQ4, in the next subsections (4.1 to 4.8) a discussion 

will be presented about the main methods for prioritizing 
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test cases and also their main advantages and disadvantages 

of application. 

 

4.1 Methods based on source code coverage 

Methods for TCP based on code coverage prioritize the test 

cases so that the source code is 100% covered. This 

coverage can be done through various aspects of the code, 

the main ones found in the literature are shown in Figure 7. 

Figure 7. Main aspects used in source code coverage-based methods. 

 

The methods for TCP based on source code coverage 

found were Rothermel et al. (1999); Elbaum et al. (2000); 

Jones and Harrold (2003); Kwon et al. (2014); Zhang et al. 

(2013); Zhou (2010); Jiang et al. (2009); Huang et al. (2020); 

Solanki et al. (2015); Eghbali and Tahvildari (2016); Ved- 

pal et al. (2014); Ganjkhani and Afsharchi (2019); Panigrahi 

and Mall (2014); Fang et al. (2014); Huang et al. (2014); 

Alazzam and Nahar (2018); Masri and El-Ghali (2009); Hao 

et al. (2014); Romano et al. (2018). The methods Chen et al. 

(2004); Zhu et al. (1997); Nie and Leung (2011) were 

manually included in the SLR because the search strings 

used did not find them automatically, these manually 

included studies were not considered in the accounting 

exposed in Figures 2 and 3. 

Even though full coverage of the source code is a 

positive thing with regard to the ability to reveal faults, 

these methods are usually costly from the point of view of 

implementation and test execution time, reducing this cost 

is the main motivation of the most recent studies that 

propose methods of this type. The studies that propose 

methods based on source code coverage are 19 out of 68, 

that is, they represent about 28% of the sample used in this 

SLR, the first studies found on this group of methods are 

Rothermel et al. (1999); Elbaum et al. (2000); Jones and 

Harrold (2003). 

In order to answer RQ2, the main methods for TCP from 

this group will be described as following. The study 

Rothermel et al. (1999) is the pioneer in the idea of 

developing methods for TCP to maximize source code 

coverage and serves as the basis for more recent studies. 

Rothermel et al. (1999) presents variations for TCP in order 

to pro- vide different ways of covering the source code, 

these are branch-total, branch-additional, statement-total, 

statement- additional, total-fault and additional-fault. 

The branch-total method prioritizes test cases based on 

the number of decision structures or branches they cover, 

the more branches a test case covers, the higher its 

execution priority. Similarly, the statement-total method 

prioritizes test cases based on the amount of source code 

statements they cover. 

The branch-additional and statement-additional 

methods prioritize test cases based on the decision 

structures and branches (branch-additional) or instructions 

in the code (statement-additional) that are not yet 

covered, the idea is to make sure that at least one test case 

covers each decision structure, branch or instruction. The 

total-fault and additional-fault methods prioritize test cases 

according to their probability of revealing failures based 

on their execution history, in additional-fault a source code 

analysis is performed when selecting a test case that as- 

signs a lower priority to test cases similar to the one 

selected. 

Elbaum et al. (2000) extends the scope of Rothermel 

et al. (1999) by including the function-total and function- 

additional methods, both of which take functions in the 

source code for TCP, in the function-total method tests are 

prioritized according to the total functions they cover; in 

the function-additional method tests are prioritized 

according to the total functions that have not yet been 

covered. 

Jones and Harrold (2003) proposes methods for 

reducing and prioritizing the test suite, essential test cases 

are initially selected, then is assigned a contribution to the 

test case and later there is the removal of test cases with 

lower contribution, according to code coverage criteria. 

The prioritization of the defined test suite uses the concept 

of the additional method proposed in Rothermel et al. 

(1999) as a basis, re- calculating the contribution of test 

cases after selecting each test case according to criteria of 

code coverage in instructions and entities. 

Zhang et al. (2013) also uses the study Rothermel et al. 

(1999) as a basis for developing a TCP method by 

combining the general concepts of the total and additional 

methods, which respectively prioritize test cases based on the 

total number of code elements covered by test cases and 

number of code elements not yet covered by test cases. 

Another approach to prioritize test cases based on 

source code coverage is the prioritization from retrieving 

information from the code itself. In order to cover the least 

tested code, Kwon et al. (2014) proposes the retrieval of 

Term Frequency and Inverted Document Frequency 

information. 

Term Frequency is the periodicity in which an element 

(line of code, method or class) of the source code is 

executed by a test case, and Inverted Document Frequency 

is the opposite of Document Frequency, which is the 

number of test cases that cover a given element. The logic 

is that if an element has a high Inverted Document 

Frequency, this element is not covered by many test cases, 

so the test case that covers this element will have its priority 

increased. In this approach, elements of code that are 

executed by fewer test cases have a higher probability of 

having faults, so the test cases that cover these elements 

should be prioritized; the prioritization of the test cases is 

done by using a similarity index, calculated from a linear 

regression model taking into account Term Frequency and 

Inverted Document Frequency. 

Still on source code coverage, there are also methods that 

make use of similarity analysis between the test cases and the 

source code to determine a suite of tests with the highest 

possible coverage of the code, these methods usually use 

code elements such as snippets, functions, branches and 
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methods. Zhou (2010); Jiang et al. (2009); Huang et al. 

(2014) are examples of methods with this feature, they are 

based on the Adaptive Random Testing (ART) method 

created by Chen et al. (2004), ART uses randomness to 

define and prioritize test cases applying statistical concepts 

of uniform distribution to extend fault detection. 

The most recent study found on prioritization methods 

based on source code coverage is Huang et al. (2020), the 

method proposed in this study is called code combinations 

coverage based prioritization (CCCP) and selects the test 

case that covers the largest number of source code elements, 

then performs a calculation to evaluate the code 

combinations coverage (CCC) of the other test cases, the 

prioritization of the other test cases occurs according to the 

largest CCC calculated. The method proposed in Huang et al. 

(2020) is based on a combination of two existing methods in 

the literature, Zhu et al. (1997); Nie and Leung (2011). 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

The disadvantage of methods using ART Zhou (2010); 

Jiang et al. (2009); Huang et al. (2014) is the complexity 

and time required to select and prioritize test cases, despite 

this, the experiments performed in Zhou (2010); Jiang et al. 

(2009); Huang et al. (2014) demonstrate that these meth- 

ods are more efficient at revealing faults compared to sim- 

ply random prioritization. The disadvantage of the reduction 

method proposed by Jones and Harrold (2003) is that by re- 

moving a test case from the suite permanently, the ability to 

reveal faults in the suite may be affected. The advantages of 

methods for TCP based on source code coverage are a 

reduction in the cost of manual test execution and also an 

increase in the fault detection rate. 

 
4.2 Methods based on human knowledge 

(RQ1 and RQ2) 

Human knowledge-based methods for TCP are the least 

representative in literature analyzed in this SLR, in general 

its proposal is to prioritize the test cases taking into 

consideration information and opinions of the people 

performing the tests. 

In order to answer RQ2, the main methods for TCP from 

this group will be described as following. In the method 

proposed by Tonella et al. (2006), a suite of tests is defined 

and prioritized by the tester, the method successively 

refines the prioritization by comparing the priority of a test 

case with its peers using a sorting and ranking function. 

The method proposed by Malz and Göhner (2011) com- 

bines the knowledge of the test team with fuzzy logic to 

prioritize the test cases. The data source used to prioritize 

the test cases are the test teams, the developers, and the agents, 

which are the test cases and modules of the software. This 

method considers the historical information of execution 

and failure of test cases and the knowledge of people to 

assign each test case a value that corresponds to its 

execution priority. This test case priority determination is 

performed through fuzzy logic, because according to the 

authors it offers the possibility to reduce human interaction 

and also the imprecision and bias of human evaluation. 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

The positive point of the method proposed by Tonella et al. 

(2006) is its wide applicability, as little information is re- 

quired, this method can be applied in several contexts. In 

contrast, the scalability of the proposed method is 

compromised as the test suite increases, since the data 

input is performed by a human tester. The method 

proposed by Malz and Gohner (2011) solves the 

deficiency of the method proposed by Tonella et al. 

(2006) in the aspect of scalability, however in the aspect 

of complexity in development and execution, the method 

proposed by Tonella et al. (2006) is more advantageous. 

One gap found in the analyzed works was the 

participation of developers and also customers in the 

prioritization of test cases, this could increase the 

efficiency and quality of the testing activity, since 

different perspectives tend to improve the coverage and 

ordering of the test suite. 

 

4.3 Cost-based methods 

Cost-based TCP methods have a basic premise: they con- 

sider that test cases do not have the same execution 

cost. In this SLR, by analyzing the methods proposed by 

Elbaum et al. (2001); Alspaugh et al. (2007); Parashar et 

al. (2012); Wang et al. (2014); Lin et al. (2014); Bryce et al. 

(2011); Wu et al. (2014) it is concluded that cost-based 

TCP methods are complementary to other kinds of 

methods. This statement is proven based on the 

combination of the aspects used along with the cost of 

executing the test cases to prioritize them. Figure 8 shows 

the main aspects used by these methods in cost-based 

prioritization. 

Figure 8. Main aspects used as a source of information for cost-based 

methods. 

 

In order to answer RQ2, the main methods for TCP 

from this group will be described as following. For 

example, Elbaum et al. (2001) uses historical data to help 

prioritize test cases. In this method, the cost of the test 

case is set based on its execution history, even if the 

runtime history does not accurately reflect the future 

execution cost of the test case, one must accept this 

assumption and be satisfied with this historical 

measurement that even if not exact is accurate enough. 

Alspaugh et al. (2007) uses information from source code 

coverage to help prioritize test cases. In this method, test 

cases are prioritized by combining their code coverage, 

their execution cost, and the benefit of executing them 
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over similar or nearby test cases. There are also methods 

that take into consideration the difference in severity of 

faults revealed by test cases Elbaum et al. (2001); 

Alspaugh et al. (2007); Parashar et al. (2012). The concern 

in revealing faults in these methods goes beyond the 

quantitative analysis of faults and also adopts qualitative 

criteria, considering the severity and cost of their 

existence. 

Another relevant method to prioritize test cases based on 

cost is the one proposed by Wang et al. (2014), this method 

seeks to optimize the prioritization of test cases aiming to 

minimize the cost and maximize the test suite. This method 

considers the cost of test case execution in terms of time and 

resource allocation for execution; the code coverage that can 

be achieved with the defined test suite; the test suite’s abil- 

ity to detect flaws and, finally, the prioritization dimension, 

which relates the amount of test cases that can be 

prioritized before all available resources are allocated. 

Lin et al. (2014) explains that most methods focus on de- 

creasing the size of the test suite, however they do not usu- 

ally take into consideration the cost of test case execution, 

in the author’s view this is an opportunity for improvement 

in methods, since the differences in execution costs between 

test cases are significant for defining and prioritizing the test 

cases that will be executed. The method proposed by Lin 

et al. (2014) focuses on reducing the test suite by taking into 

consideration the historical cost of running the test cases, the 

requirements covered by the test cases, and also the 

possibility that each test case can be replaced by others 

during test suite reduction. 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

The main advantage found in cost-based TCP methods is 

their ability to take into consideration the cost of executing 

the test cases; furthermore, assuming that the faults 

revealed by the test cases have a different degree of 

severity, that is, software impact is an important factor in 

prioritization. 

In contrast, cost-based methods usually have a higher 

complexity when compared to coverage-based methods. 

This is because cost-based methods measure, analyze and 

classify a larger amount of variables to assist in prioritization, 

some examples of this are the methods Alspaugh et al. 

(2007); Wang et al. (2014); Wu et al. (2014) that in addition 

to analyzing code coverage, also take into consideration the 

cost of executing and replacing test cases and the cost of 

faults in test cases. 

4.4 Diagram-based methods 

Diagram-based TCP methods use information from UML 

(Unified Modeling Language) models to perform TCP, the 

methods of this type found in the literature are Korel et al. 

(2005, 2008); Mahali and Mohapatra (2018); Sapna and 

Mohanty (2009); Wang et al. (2015a); Panda et al. (2019). 

Figure 9 shows the main aspects used by these methods in 

diagram- based prioritization. 

 
Figure 9. Main aspects used as a source of information for diagram-based 

methods. 

In order to answer RQ2, the main methods for 

prioritizing test cases from this group will be described as 

following. In the method proposed by Korel et al. (2005), 

the test cases are allocated to a high or low priority test 

suite according to their relevance for coverage and 

validation of changes made in a model called EFSM (Test 

Prioritization Using System Models), the EFSM is used to 

capture different aspects of the system’s behavior; the 

prioritization of the test cases contained in the high and 

low priority suites occurs randomly. 

This model, called EFSM, serves as the basis for test 

map- ping and is diagrammed using graphs, where states are 

nodes and transitions are edges. To extract, map and derive 

test cases from the EFSM model, the following UML 

diagrams are used: sequence diagram and activity diagram. 

The method proposed by Korel et al. (2008) was 

created in order to improve the method proposed by Korel 

et al. (2005) by including three heuristics based on model 

dependency analysis. 

 
1. The first heuristic considers that each code change is 

called a transition in the EFSM model, the test case 

that performs a higher number of transitions should 

have a higher priority than test cases that perform a 

lower number of transitions, because it has a higher 

probability of revealing faults; 

2. The second heuristic considers that test cases from 

the lowest priority suite can also reveal faults, so the 

elaborate algorithm tries to give them a better chance of 

being selected; 

3. The third heuristic considers that each transition 

should have an equal chance of being executed, this 

heuristic tries to balance the number of executions of 

the transitions, so that the test cases are prioritized 

according to the transition that has been validated a 

smaller number of times. 

 
The method proposed by Mahali and Mohapatra (2018) 

uses the sequence and activity diagrams modeled from the 

requirements to generate an ASG (Activity Sequence 

Graph), through the independent paths contained in the 

ASG the test cases are mapped, each different path in the 

ASG is a test case. Simultaneously, the ASG information 

is stored in a database, which is queried to define the 

priority of the test cases. 

In order to answer RQ4, below the main advantages 

and disadvantages of the analyzed methods will be 

described. The advantage presented by the authors in 

Korel et al. (2005, 2008) over diagram-based methods is 

that they are less complex than coverage-based methods; 
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the disadvantage presented in Korel et al. (2005, 2008) is 

that not all information extracted from EFSM models is 

useful, there is information that does not extend fault 

detection. 

One point to be taken into consideration for the methods 

in this group is that the requirements specification does not 

always include a sequence or activity diagram. These 

diagrams usually address architectural aspects and are not 

always mandatory artifacts in the software development 

process, so it is necessary to keep in mind that when you 

choose to use methods for prioritizing test cases from this 

group, the diagrams should be treated as prerequisites for 

TCP to occur. 

 
4.5 Requirements-based methods 

Requirements-based TCP methods use information from 

requirements to prioritize test cases, the methods of this 

type found in the literature are Srikanth et al. (2005); Arafeen 

and Do (2013); Krishnamoorthi and Sahaaya Arul Mary 

(2009); Hettiarachchi et al. (2016); Srikanth et al. (2016b); 

Srivastva et al. (2008); Panda and Mohapatra (2021); 

Hettiarachchi et al. (2014); Ma et al. (2016); Kavitha et al. 

(2010); Liu et al. (2014). Figure 10 shows the main aspects 

used by these methods in requirements-based prioritization. 

Figure 10. Main aspects used as a source of information for requirements- 
based methods. 

 

In order to answer RQ2, the main methods for TCP from 

this group will be described as following. The study 

Srikanth et al. (2005) is the pioneer in the idea of 

developing methods to prioritize test cases aiming at using 

requirements as the main source of information. The method 

proposed in this study for prioritizing test cases based on 

requirements takes into account four factors: priority of the 

requirements according to the customer, complexity to 

develop the requirement according to the developer, 

volatility of the requirement and failure propensity of the 

requirement. 

Srikanth et al. (2005) developed the PORT (Prioritization 

Of Requirements for Testing) tool to support the proposed 

method, the idea of PORT is to receive the values assigned 

to the four factors for a given requirement and then calculate 

a prioritization factor for it. The priority of the test cases that 

cover a given requirement is the result of the product 

between the prioritization factor of the requirement 

associated to the test case and the coverage of the 

requirement provided by the test case. 

Srikanth et al. (2016b) analyzed the method proposed by 

Srikanth et al. (2005) and came to the conclusion that the 

most relevant factors for prioritizing test cases are: the 

priority assigned by the customer and the propensity of the 

requirement to fail. Srikanth et al. (2016b) thoroughly 

investigated these two factors and applied TCP based on 

them, the result was that using the two factors in 

combination amplifies the effectiveness of TCP, therefore, 

the authors propose the evolution of PORT to PORT 2.0 

using only these two factors for TCP. 

Arafeen and Do (2013) performs the clustering of 

requirements using K-means, from the clustered 

requirements, a test case traceability matrix is used to 

extract and group the test cases associated with each 

cluster of requirements. With the test case cluster formed, 

prioritization of the test cases in each cluster occurs 

through a complexity metric that is calculated by 

considering a combination of three factors: 

1. Number of lines of code: total lines of the class, not 

counting comments and blank lines; 

2. Nested block depth: the number of nested rows in a 

method or function; 

3. McCabe Cyclomatic Complexity: Number of linearly 

independent paths through the decision structures 

contained in the method. 

Prioritization of test case clusters occurs based on 

customer requirements, delivery roadmap, developer 

implementation commitment, and source code change 

information. 

The prioritization of test cases proposed by the method 

developed by Krishnamoorthi and Sahaaya Arul Mary 

(2009) is based on six factors: customer priority, changes 

in requirements, implementation complexity, integrity, 

traceability, and failure impact. In this method, the 

prioritization of test cases occurs according to the steps 

described below. 

1. Get the total number of requirements and the total 

number of test cases planned for the project to be 

tested; 

2. Assign value to the six factors for all requirements, 

this assignment is done by people involved in 

development; 

3. Assign a weight to each requirement, this weight is 

calculated based on the average between the six 

factors; 

4. Analyze and map the test cases that cover each 

requirement; 

5. Assign a weight to each test case associated with the 

requirement based on the fraction of the requirement 

covered by the test case; 

6. Sort the test cases in descending order of their 

weights. The test cases with the highest weight will be 

executed before the others. 

There are also methods that use fuzzy inference to 

improve the result of test cases prioritization, for example 

the method proposed by Hettiarachchi et al. (2016) uses 

the modification status, complexity, security and size of 

the requirements as risk indicators, these risk factors of 

each requirement are estimated by a system that uses fuzzy 

logic. In general, the premise adopted in this method is 

that if a requirement is critical and cannot contain failures, 
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the test cases linked to it have a high priority. 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

The main advantages found in the group of requirements- 

based methods are: considering the priority assigned by 

the customer and considering the opinion of people from 

the development team when prioritizing the test cases. 

Another advantage to consider is that the requirement is a 

mandatory artifact within the software development 

process, that is, it is a source of information with no 

risk of non-existence. This advantage is mainly taken into 

consideration when making a comparison between 

diagram-based and requirements-based methods for 

prioritizing test cases. 

On the other hand, the efficiency of this group of methods 

could be compromised when applied in environments where 

requirements are highly changeable, it is necessary to 

consider that the requirement needs to be well written, that 

is, be clear, achievable, necessary and testable. Meeting 

these aspects and ensuring the understanding and alignment 

of all the actors that participate in the software development 

process is not a simple task. 

 
4.6 History-based methods 

Methods for history-based TCP use information from the 

execution history of the test cases and the fault history 

revealed by them, the methods of this type found in the 

literature are Kim and Porter (2003); Park et al. (2008); 

Fazlalizadeh et al. (2009); Khalilian et al. (2012); Huang et 

al. (2012); Marijan et al. (2013); Wang et al. (2015b); Wang 

and Zeng (2016); Srikanth et al. (2016a); Kim et al. (2017); 

Magalhães et al. (2021). Figure 11 displays the main 

aspects used by these methods in history-based 

prioritization. 

 

Figure 11. Main aspects used as a source of information for history-based 

methods. 

 
In order to answer RQ2, the main methods for TCP from                

this group will be described. The study Kim and Porter 

(2003) pioneered the idea of developing methods to 

prioritize test cases using history as the main source of 

information and uses a combination of test case execution 

history and a function coverage analysis in the source code 

to prioritize the test cases, which occurs in two steps. First, a 

weight is assigned to each role according to the number of 

test cases that cover it; the less coverage a role has, the 

higher the weight of test cases associated with it. The 

second step is to set the historical value of the test case based 

on its execution history. Test cases with a higher weight, that 

is, a lower historical execution frequency, are given a higher 

priority. 

Park et al. (2008) proposes a method that focuses on using 

information about test case cost and fault severity history, a 

historical value for the test case is calculated based on these 

factors and will serve as the basis for prioritization. 

The method developed by Fazlalizadeh et al. (2009) uses 

the method developed by Kim and Porter (2003) as a basis, 

which is improved by including the fault detection capability 

that the test case has as a factor for prioritizing the test cases, 

which is now performed based on a combination of the 

execution history and the number of faults revealed by the 

test case. 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

The advantage of the method proposed by Wang and Zeng 

(2016) is that it consults the customer and developers to 

prioritize the test cases, the disadvantage found in Wang 

and Zeng (2016) is that the method does not consider that 

there may be redundant faults in the fault division for each 

requirement. 

Since cost, type and severity of failure may have 

different priority depending on the context, the method 

proposed by Park et al. (2008) could be increased to 

consider this point and allow the parameterization of 

different levels of cost, type and severity of failure in the 

calculus of the historical value. 

Analyzing methods from this group, one advantage 

found is that considering the test case execution history for 

future prioritizations is a way to increase the failure 

detection rate in regressive testing, since the test cases that 

usually reveal a     higher historical number of failures are the 

ones that usually validate the most complex parts of the 

application. 

 

 

4.7 Distribution-based methods 

Distribution-based TCP methods use the similar aspects of 

test cases to group and then prioritize them. The 

methods of this type found in the literature are Leon and 

Podgurski (2003); Carlson et al. (2011); Khalid and Qamar 

(2019); Biswas et al. (2022); Gokilavani and Bharathi 

(2021), Figure 12 displays the main aspects used by these 

methods in distribution-based prioritization. 

Figure 12. Main aspects used as a source of information for distribution- 

based methods. 

 

In order to answer RQ2, the main methods for TCP 

from this group will be described as following. The study 

performed by Leon and Podgurski (2003) is a pioneer in 

the idea of developing methods to prioritize test cases in 



Test case prioritization methods: A systematic literature review                                                                                                     Fernandes and Martins 2025 

 

      

order to group and distribute them based on their 

characteristics, its operation goes through a dissimilarity 

function that generates a real number to represent the 

degree of dissimilarity among the test cases, which are 

selected by group and prioritized according to the order in 

which the groups are created. 

Another very relevant method in this group is the one 

pro- posed by Carlson et al. (2011), in which the grouping 

of the test cases is done by similarity in terms of code 

coverage and their prioritization can be done in several 

ways, as described below. 

1. Code coverage: prioritize the test cases in each 

cluster according to how many methods they cover; 

2. Code complexity: prioritize the test cases based on 

the average ratio between the number of lines of code 

in the class and the dependency between methods; 

3. Failure history: division of the number of failures 

detected by the total number of failures, coming from 

the test execution history; 

4. Combination of fault history and code complexity: 

arithmetic mean between code complexity and the ratio 

of detected faults. 
 

Khalid and Qamar (2019) develop a method for 

distribution-based TCP that takes the customer’s priorities 

into consideration. In this method, the customer gives a 

weight or importance to the business requirement, so the 

customer’s needs are given higher priority. Based on the 

importance reported by the customer, three clusters are 

created using K-Means and classified as high, medium and 

low priority, each test case has its cost and execution time 

calculated, based on these calculated factors the test cases 

are distributed into sub clusters, classified as high, medium 

or low priority using the K-Medoids algorithm and finally 

prioritized based on customer priority, cost and execution 

time. 

One of the recent relevant works in this group of methods 

is the one proposed by Gokilavani and Bharathi (2021), in 

which the selection of test cases is performed using the PCA 

(principal component analysis) algorithm, the attributes used 

for clustering and prioritization are defined using 

dimensionality reduction and clustering is performed using 

K-means, and finally the test cases in each group are 

prioritized using a classification algorithm. 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

An advantage of the method proposed by Khalid and 

Qamar (2019) is the presence of the customer in the 

prioritization, once the customer informs the importance that 

a certain requirement has, it is possible to prioritize and 

direct the ef forts in quality assurance of what has a higher 

value for the customer. 

In the method proposed by Carlson et al. (2011), the 

advantage presented is the combined use of source code 

coverage aspects with distribution aspects, according to the 

authors the combination was a determining factor for 

effectiveness in fault detection. The methods Khalid and 

Qamar (2019); Gokilavani and Bharathi (2021) have the 

limitation of specifying the amount of clusters in advance in 

K-Means, however by using this algorithm the ability to 

find similar or related test cases is extended, which 

contributes to the reduction of the test suite and 

prioritization of test cases. 

 
4.8 Hybrid Methods 

Hybrid TCP methods are those that combine elements from 

two or more groups of methods to prioritize test cases 

without the predominance of one group over another, as 

demonstrated by the Figure 13. Methods of this type found 

in the literature are Yadav and Dutta (2016); Dobuneh et al. 

(2014); Su et al. (2020); Siddik and Sakib (2014); Jahan et 

al. (2020); Thomas et al. (2014); Yadav and Dutta (2020). 

 

Figure 13. Hybrid methods combine features from two or more 

method groups. 

 

In order to answer RQ2, the main methods for TCP 

from this group will be described as following. In the 

method proposed by Yadav and Dutta (2016) a fuzzy 

logic is developed and used for prioritizing the test cases 

based on the calculation and combination of execution 

time, failure detection rate and requirement coverage. 

Dobuneh et al. (2014) proposes a method that prioritizes 

the test cases based on the highest number of HTTP 

requests on the web pages, the length of the HTTP request 

and the dependencies between HTTP requests, this data 

used in the prioritization of the test cases is obtained from 

the application log files. 

Siddik and Sakib (2014) prioritizes test cases based on 

a combination of: 

• Requirements specification: search for the similarity 

of requirements and create clusters to group them using 

K- means; 

• Source code: calculation of the priority of source 

code based on three pieces of information: the total 

number of lines of code executed, the depth of the 

aligned block of code in a class or method, and the 

level of association and dependency between two 

methods or classes; 

• UML diagrams: extracting information from UML 

diagrams and converting it to XML so that the main 

activities contained in the diagrams are mapped and 

prioritized. 

By using an algorithm called topic modeling, the 

method proposed by Thomas et al. (2014) performs the 

extraction of linguistic data from test cases to map in a 

vector the topics covered by each test case. Subsequently, 

a distance analysis is performed between the test cases in 

the vector to map the similarity between them, since it is 

assumed that similar test cases are functionally equal and 

tend to reveal the same faults. The prioritization of test 
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cases in Thomas et al. (2014) occurs with the purpose of 

selecting test cases in a prioritized way, maximizing the 

average distance between them and thus obtaining a 

greater coverage and comprehensiveness of functionality. 

In order to answer RQ4, the main advantages and 

disadvantages of the analyzed methods will be described. 

In Yadav and Dutta (2016) we see that using fuzzy logic 

to prioritize test cases is somewhat safe and effective, 

however, it has added complexity. The method proposed 

by Dobuneh et al. (2014) is exclusively applied to web 

systems and has a dependency on good log files, which 

besides having the necessary information for prioritization 

need to be in a format that favors the retrieval and reuse of 

information. When analyzing the methods of this type, in 

general, a common positive point was found, the hybrid 

combination of the prioritization criteria increases the 

percentage of faults found in the applications. 

 

4.9 Prioritizing tests in agile environments 

(RQ3) 

In order to answer RQ3, the 68 studies proposing methods 

for prioritizing test cases contained in this SLR were 

analyzed. The analysis was performed on two fronts, the 

first being the textual search in the study for the terms 

“agile”, “agile methods”, “agile software testing”, “scrum” 

and “kanban”. The result obtained was that the searched 

terms were not mentioned in any of the 68 studies. 

The second front of analysis was a careful reading of the 

sections elaborating the prioritization method proposed by 

the study and its application in a given context; the purpose 

here was to search for a method developed or applied in an 

environment where agile methods are present. The result 

obtained was that none of the 68 studies reviewed proposed 

or applied a method for prioritizing test cases in an 

environment that uses agile methods. 
 

5. Conclusion 
 

This study aimed to identify, analyze, or compare methods 

for TCP. To achieve this, four research questions were 

raised and answered using a designed research strategy 

shown in Figure 1. Studies were selected, evaluated, and 

data extracted to address these questions. Results are 

presented in graphs, figures, and tables, with answers 

provided for each method group proposed by Catal and 

Mishra (2013) and Yoo and Harman (2012). 

The main findings resulted from this SLR are the 

following: 

 
• There are a vast number of methods for TCP in 

literature, which makes the subject relevant to science 

and industry; 

• None of the methods for prioritizing test cases have 

been developed specifically for agile software 

development teams; 

• Not all methods for prioritizing test cases that have 

been studied have advantages or disadvantages over 

methods from the same or a different group of 

features; 

• The studies comparing a prioritized execution of test 

cases with a non-prioritized or randomly prioritized 

execution concluded that prioritizing test cases 

extends fault detection and optimizes the time it takes 

to execute test cases manually or automatically; 

• It is possible to create hybrid methods for TCP using 

features from more than one group, however their 

efficiency in fault detection needs to be compared 

with methods from each group in isolation, this may 

be a point to be discussed in future research; 

• Cost-based TCP methods also use elements from 

more than one group of methods, however they have 

one predominance in prioritization: the cost of 

running or replacing the test case; this predominance 

makes these cost-based methods not classified as 

hybrids. 

 
New research can be conducted on the topic of test case 

prioritization, in order to analyze the application of the 

methods in environments that use agile methodologies, 

this analysis can be conducted as follows: 
 

• Analysis of adherence and effectiveness of the 

criteria or parameters used by the method to prioritize 

test cases; 

• Ability of the methods to reveal faults in agile 

environments, where deliveries are iterative and 

incremental; 

• Compare the impact caused by using and not using a 

method in prioritizing test cases, considering quantity 

and criticality of the flaws found together with the 

time required to reveal and correct them; 

• Analysis of the impact of using the method on the 

team’s delivery capacity. The purpose of this point 

would be to understand if the use of a method to 

prioritize the test cases causes any impact on the 

team’s delivery flow. 

 

Future work should aim to qualitatively understand why 

certain feature groups have more or fewer methods than 

others. This SLR and existing studies focus mainly on 

quantitative aspects, leaving a qualitative gap that needs 

exploring. 
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Appendix A 

This appendix contains Table 2. 
 

Table 2. Selected Studies 

Article Year Citations Relevance 

Alazzam and Nahar (2018) 2018 6 1 

Alspaugh et al. (2007) 2007 57 3,35 

Arafeen and Do (2013) 2013 195 17,73 

Biswas et al. (2022) 2022 1 0,5 

Bryce et al. (2011) 2011 69 5,31 

Carlson et al. (2011) 2011 159 12,23 

Dobuneh et al. (2014) 2014 12 1,2 

Eghbali and Tahvildari (2016) 2016 65 8,13 

Elbaum et al. (2001) 2001 520 22,61 

Elbaum et al. (2000) 2000 588 24,5 

Fang et al. (2014) 2014 105 10,5 

Fazlalizadeh et al. (2009) 2009 33 2,2 

Ganjkhani and Afsharchi (2019) 2019 1 0,2 

Gokilavani and Bharathi (2021) 2021 21 7 

Hao et al. (2014) 2014 132 13,2 

Hettiarachchi et al. (2014) 2014 37 3,7 

Hettiarachchi et al. (2016) 2016 101 12,63 

Huang et al. (2014) 2014 19 1,9 

Huang et al. (2020) 2020 31 7,75 

Huang et al. (2012) 2012 153 12,75 

Jahan et al. (2020) 2020 25 6,25 

Jiang et al. (2009) 2009 312 20,8 

Jones and Harrold (2003) 2003 582 27,71 

Kavitha et al. (2010) 2010 42 3 

Khalid and Qamar (2019) 2019 7 1,4 

Khalilian et al. (2012) 2012 73 6,08 

Kim et al. (2017) 2017 16 2,29 

Kim and Porter (2003) 2002 610 27,73 

Korel et al. (2005) 2005 158 8,32 

Korel et al. (2008) 2008 110 6,88 

Krishnamoorthi and Sahaaya Arul Mary 
(2009) 

2009 130 8,67 

Kwon et al. (2014) 2014 24 2,4 

Leon and Podgurski (2003) 2003 244 11,62 

Lin et al. (2014) 2014 50 5 

Liu et al. (2014) 2014 8 0,8 

Ma et al. (2016) 2016 23 2,88 

Magalhães et al. (2021) 2021 4 1,33 

Mahali and Mohapatra (2018) 2018 18 3 

Malz and Göhner (2011) 2011 19 1,46 

Marijan et al. (2013) 2013 198 18 

Masri and El-Ghali (2009) 2009 18 1,2 

Panda et al. (2019) 2019 6 1,2 

Panda and Mohapatra (2021) 2021 4 1,33 

Panigrahi and Mall (2014) 2014 34 3,4 

Parashar et al. (2012) 2012 5 0,42 

Park et al. (2008) 2008 110 6,88 

Romano et al. (2018) 2018 27 4,5 

Rothermel et al. (1999) 1999 891 35,64 

Sapna and Mohanty (2009) 2009 38 2,53 

Siddik and Sakib (2014) 2014 18 1,8 

Solanki et al. (2015) 2015 15 1,67 

Srikanth et al. (2005) 2005 277 14,58 

Srikanth et al. (2016a) 2016 45 5,63 
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Continuation of Table 2 

Article Year Citations Relevance 

Srikanth et al. (2016b) 2016 69 8,63 

Srivastva et al. (2008) 2008 42 2,63 

Su et al. (2020) 2020 9 2,25 

Thomas et al. (2014) 2014 189 18,9 

Tonella et al. (2006) 2006 128 7,11 

Vedpal et al. (2014) 2014 11 1,1 

Wang et al. (2014) 2014 97 9,7 

Wang and Zeng (2016) 2016 47 5,88 

Wang et al. (2015a) 2015 16 1,78 

Wang et al. (2015b) 2015 20 2,22 

Wu et al. (2014) 2014 18 1,8 

Yadav and Dutta (2016) 2016 24 3 

Yadav and Dutta (2020) 2020 19 4,75 

Zhang et al. (2013) 2013 208 18,91 

Zhou (2010) 2010 85 6,07 

End of Table 
 


