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Abstract: Software process of agile development is constrained by frequent 

regression testing. However, in the agile development mode, regression testing cannot 

execute all test cases because of strict testing time constraints. It usually uses Test 

Case Prioritization technique, which aims to prioritize test cases with high fault 

detection ability by sorting. The core of test case prioritization technique is to sort test 

cases according to characteristics of them, and select different prioritization criteria. 

According to the characteristics of continuous integration in agile development mode, 

which leads to frequent regression testing, limited test execution time, and developers 

want testers to quickly feedback test results, a test case prioritization tool in agile 

development mode is designed and implemented. The tool integrates four 

prioritization criteria: weighted order, multi-objective order, deep learning order, and 

random order. The tester only needs to import the basic information of test cases, 

compare different prioritization criteria and evaluation methods, and finally select the 

optimal prioritization criteria suitable for the current system to guide the next round 

of regression testing. This tool plays an important role in promoting the application of 

test case prioritization technology in industry. 

 

Keywords: Agile Development; Regression Test; Prioritization Criteria; Tool of Test 

Case Prioritization. 
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1. Introduction 

Test Case Prioritization (TCP) sorts test cases according to a certain prioritization 

criteria: put "important" test case in front, and give it priority for execution. In general, 

it is more likely to select test cases with high fault detection ability to be executed first, 

so as to improve the efficiency of regression testing. TCP problem is a hotspot in 

current regression testing research. The research on this problem can be traced back 

to the paper published by Wong et al (1997). Elbaum et al. (2000) gave the following 

general description of the TCP problem: 

•Given: set test case as T, set the full permutation asPT of T, ordering the objective 

function f, its definition domain is PT and the value domain is a real number. •Problem: 

Look for T′ ∈ PT to make (∀T″)(T″ ∈ PT)(T″ ≠ T′)[f(T′) ≥ f(T″)]. 

TCP technology can help testers improve the defect detection rate and let developers 

start debugging as soon as possible. Especially in the agile development mode, due 

to frequent iteration and integration, testers need to feedback test results to 

developers as quickly as possible to achieve rapid iteration. Thus, TCP technology is 

particularly important for agile development mode. Therefore, more and more 

researchers are working on TCP technology and propose different prioritization criteria. 

Most of initial research hotspots focus on the prioritization method for the source code 

of the system under test (Rothermel et al., 2001; Rothermel et al., 1999; Li et al., 

2007; Jiang et al., 2009). However, in the actual work, it is difficult for testers to obtain 

the source code of the tested system, and this method is difficult to promote in the 

industry. Although the prioritization effect is good, and the availability is not high. 

Some researchers began to pay attention to system-level test case prioritization (TCP), 

such as demand-based prioritization technology (Qu et al., 2008; Zhang et al., 2007; 

Krishnamoorthi and Sahaaya Arul Mary, 2009; Yu and Lau, 2012; JunaidArafeen and 

Hyunsook, 2013), and prioritization criteria based on test case history information 

(Carlson et al., 2011; Kim and Porter, 2002; Noor and Hemmati, 2015). The practice 

shows that the prioritization techniques based on history execution results of test case 

can also improve the efficiency of regression testing. In the process of sorting, the 

tester only needs to obtain the results of test cases, and does not need to know the 

source code of the tested system. This method is easy to implement and has high 

availability, and it has a greater promotion value in the industry. However, it is found 

that there is currently not sufficient evidence to prove that one test case prioritization 

method is completely superior to other methods (significantly superior to the latest 

technology in regression testing). According to different test data information, the 

sorting effect will be different. In the actual regression test process, tester needs to 

select the most suitable test case prioritization criteria according to the test case 

features provided by the tested system. In the agile development mode with tight 
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time constraints, how to find the most effective prioritization criteria in the shortest 

time according to the characteristics of test case data and improve the efficiency of 

the regression test is the goal of testers. In the agile development environment of 

continuous integration, on the one hand, the number of test cases is large, and 

regression testing is almost impossible to execute all test cases in a limited time. On 

the other hand, the code changes frequently; for example, according to Copeland 

(2010), Google has more than 20 code changes every minute. Because the source 

code is more difficult to obtain (It is difficult to acquire links between test cases and 

code when test case corresponds to system tests), this paper designs a simple and 

easy-to-operate black box test case prioritization tool under continuous integrated 

development environment.  It integrates the system-level prioritization criteria of 

current mainstream test case data features and the main evaluation method of test 

case priority technology. 

The tool is easy to operate and has high availability. It can quickly help testers select 

the prioritization criteria suitable for the current test system according to the test data 

information and evaluation indexes. Its main functions are selection of testing case 

set, input, check format, selection and execution of prioritization criteria, selection and 

execution of evaluation indicator and final result comparison. All features are graphical 

user interfaces with simple operation, easy to learn and use. In summary, the 

important contributions are:  

(1) The tool integrates a variety of test prioritization criteria in the mainstream agile 

development model: Most of the previous researchers only provided a description of 

the prioritization criteria of a certain test case, and selected the corresponding data 

set to verify the method; it did not compare the advantages and disadvantages of 

different sorting criteria according to different data sets. Using this tool, testers can 

quickly select test case prioritization criteria that are appropriate for the current system 

under testing to guide the next regression test. 

(2) The interface of the tool is easy to operate and highly available, and it focuses on 

the agile development mode of system-level regression testing, which is in line with 

the current software testing trend.  

Most of the methods to solve the priority of test cases stay in the scope of academic 

discussion. The use of this tool will promote the further application of test case 

prioritization technology in industry. 

 

2. Four prioritization criteria of the tool 

In this section, the basic ideas of the four test case prioritization criteria integrated by 

this tool are mainly introduced: 

Rocket. The test case prioritization approach (ROCKET) is presented (Dusica et al., 
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2013), which is for Continuous Regression Testing. Continuous integration software 

development environment has a tight time limit for code to submit testing reports. 

Therefore, how to maximize the number of test cases in a limited time and choose 

test cases with high fault detection capability is the key to ROCKET development. In 

this method, the weight of test case is calculated only according to the distance 

between the current execution failure and the execution time of the test. The closer 

the distance is, the greater the weight is. Furthermore, the shorter the execution time 

is, the higher the priority is. For example, suppose i is the distance between the 

execution of a test-case and the current execution cycle, the weight wi is assigned 

based on the following heuristic method: 

𝑤𝑖 = {

0.7,    𝑖𝑓 𝑖 = 1
0.2,    𝑖𝑓 𝑖 = 2
0.1,    𝑖𝑓 𝑖 ≥ 3

 

The initial value of i is 0 and the distance is 1 if the two execution cycles are adjacent. 

The details of the algorithm are description as follows: 

Input four tuples (S, FS, Te, Ut) 

S: The test suites of the system under testing 

S = {𝑇1, 𝑇2, … , 𝑇𝑛} 
FS: The failure status of each test case in every execution cycle 

FS = {{fs1,1, fs2,1, … , fs𝑚,1}, {fs1,2, fs2,2, … , fs𝑚,2}, … {fs1,𝑛, fs2,𝑛, … , fs𝑚,𝑛}} 

Te: The execution time of each test case 

Ut: The upper bound for the total time of testing 

Intermediate process 

The objective of ROCKET is tried to select test cases that can execute quickly and 

reveal faults. Tab.1 shows an example that the execution time and results of the five 

test cases (T1,T2…T5) in five consecutive test execution cycles (E1,E2…E5). ‘’ 

indicates that the test case reveals the fault with the corresponding testing execution 

cycle. For simplicity, each test case is considered to have the same test execution time 

difference and reveal the display fault throughout the execution.  

Table 1. Testing Execution Scenario in Continuous Regression Testing 

Test case E1 E2 E3 E4 E5 Exe time 

T1      5 

T2      2 

T3      1 

T4      3 

T5      1 

 

Because the symbol ‘’ just can indicate whether the test case reveals faults in the 

execution cycle, it cannot quantize the priority value of the test case. Based on the FS, 
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the failure matrix MF is generated: 

MF[i, j] = {
    1              if  𝑆𝑗 passed in (current − i)execution

−1         if  𝑆𝑗failed  in (current − i)execution
 

If the number of the test case is n and the times of the test execution is m (suppose 

the test case has been executed before): 

MFm,n = (

−1 1
1 1

⋯ 1
⋯ −1

⋮ ⋮
1 1

⋱ ⋮
⋯ −1

) 

Output function g=(maximize(p), minimize(Te)) 

p: cumulative priority of the test case 

P = {𝑝𝑠1, 𝑝𝑠2, … , 𝑝𝑠𝑛} 

𝑝𝑆𝑖
= ∑ 𝑀𝐹[𝑖, 𝑗] ∗ 𝑤𝑖

𝑖=1..m

 

Te: execution time of the test case 

Te = {𝑇𝑒1, 𝑇𝑒2, … , 𝑇𝑒𝑛} 

One idea behind the objective of ROCKET is to find the execution order for test cases 

S :(∀Si)(𝔦 = 1 … n)g(Si) ≥ g(Si+1). When using the priority value, the algorithm needs to 

check the execution time of each test case, supposing the overall available testing 

time is Tmax, and t is the  lowest priority value. The function g(Si) is defined as follows, 

the smaller the value is, and the higher the priority is. 

g(𝑆𝑖) = {

𝑡 + 1,                        𝑇𝑒𝑖 ≥ 𝑇𝑚𝑎𝑥

𝑝𝑆𝑖
+

𝑇𝑒𝑖

𝑇𝑚𝑎𝑥
,             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Multi-Objective prioritization technique (MOPT). Yoo et al. discussed the use of multi-

objective regression test optimization techniques (Yoo et al., 2011). 2011). They 

consider three optimized competing objectives: dependency coverage maximization, 

historical fault detection maximization and execution time minimization. This method 

is applicable to the data set of Google. The experimental results show that the method 

has certain significance to improve the efficiency of regression tests. Since this method 

involves the dependence on the code covered by the test cases, and this tool only 

considers the prioritization criteria of the test case based on system-level, the multi-

objective prioritization criteria discussed in this paper does not consider the code 

covered by the test case.  

In the agile development mode, when the test case prioritization criterion is selected, 

the execution time of each regression test is very limited. In addition, practice has 

proved that in the actual execution process, if the test case execution time (cost) is 

not considered, the test case priority technology cannot effectively improve the 

efficiency of the regression tests in some cases (Elbaum et al., 2002; Chen et al., 

2018). Furthermore, according to Kim and Porter (2002), if a test case has failed in 
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the past, it is most likely to fail in the future. Therefore, the multi-objective test case 

prioritization criterion implemented by this tool mainly considers two factors: test case 

history execution information and test time. The main ideas are as follows: 

(1) Get the test case and test results of multiple integration cycles in the past (failed: 

0, passed: 1, not executed:-1) (This mark is considered consistent with the first 

method) 

(2) Get the test execution time of each test case (it is assumed that the test case 

execution time remains the same in any integration cycle) 

(3) First, select the test cases that found errors in the previous round of execution, 

test cases with errors in the same execution cycle are sorted by execution time. The 

remaining test cases select test cases that found fault of the penultimate execution 

cycle, and then sort them according to their execution times from small to large 

(ascending order), iterating three rounds. The remaining test cases are sorted from 

small to large according to the total number of fault found in all past executions. If 

the test cases have the same priority, we will prioritize them based on the ascending 

order of the execution time.  

For example: 

Test case information is shown in Table 2. Among them: TestCaseID is the test case 

ID number; Execution time refers to the time spent executing a test case; 

ExecutionCycleID refers to the integration cycle for executing the test case; Fail total 

number/n-3 cycle refers to the total number of errors found by this test case of the 

past n-3 integration cycles. Execution results refer to the execution results of test 

cases of the past multiple execution cycles. 

Table 2. An Example of Test Case Data 

Test 
Case ID 

Execution 
time 

Execution Cycle ID 
Failed total 

number/n-3 cycle 
Execution 

results 

T 1 77635 1,2,4,5,6,7,9,10 5 
1, 1, 1, 1, 1, 0, 

1, 1 

T 2 70987 8,9,10 0 0, 1, 0 

T 3 8250 1,2,3,4,5,6,7,8,9,10 4 
1,1, 1, 1, 0, 0, 

0, 0, 1 0 

T 4 54798 6,7,8,9,10 1 0, 1, 1, 0, 1 

T 5 97722 1,2,3,5 0 1, 0, 1, 1 

T 6 57036 1,2,3,4,5,7,8 2 
0, 1, 0, 1, 1, 1, 

1 

T 7 39629 2,5,6,8,9,10 1 0, 0, 1, 0, 1, 0 

T 8 834 1,5,7,10 0 1,0, 0, 0 

T 9 95530 2,3,4,6,7,8 1 1, 0, 0, 0 1, 1 

T 10 7305 1,2,3,4,5,6,7,8 3 
1,1, 1, 0, 0, 1 

0, 1 
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According to Multi-Objective prioritization technique (MOPT): 

Step one: Select the test cases with faults found in the previous execution cycle  in 

ascending order of execution time. The order is T4, T1; 

Step two: Select the test cases with errors found in the penultimate execution cycles 

in ascending order of execution time. The order is T3, T2, T7; 

Step three: Select the test cases with error in the antepenultimate execution cycles in 

ascending order of execution time. The order is T10, T6, T9; 

Finally: The remaining test cases are sorted in descending order by the total number 

of faults found during the past n-3 execution cycles. 

If the total numbers of fault found is the same, they are sorted in ascending order of 

execution time. The order is T8, T5; 

Generally, test case information provided with Table 1, and the Execution order is (T4, 

T1, T3, T2, T7, T10, T6, T9, T8, T5) in the next execution cycle. It should be noted 

that this method only considers the execution order of the test cases in the next 

execution cycle. By default, all test cases will be executed in the next execution cycle. 

DPLTCP prioritization technique. Machine learning has a lot of application of TCP 

technology. For example, Spieker, et al. (2017) introduces the TCP technique based-

on reinforcement learning in continuous integration. Li Z et al. applied meta-heuristic-

search technology to solve TCP problems (Li et al., 2007). Busjaeger and Xie (2016) 

presented a multiple existing heuristic technique to combine machine learning with 

Salesforce, which is a large-scale software using CI development environment. 

Recently, deep learning has been achieved a great breakthrough in industry, such as 

deep learning for solar power forecasting (Li et al., 2017), deep learning models for 

answer ranking(Tao et al., 2014), and deep learning for prediction wind power (Kim 

and Porter, 2002). Therefore, in our tool, we integrate a new TCP approach with the 

application of LSTM-based deep learning (DPLTCP). DPLTCP is a prioritization criteria 

based on time series prediction, according to the results of the previous multiple 

execution cycle periods of test cases, it predicts the probability of finding defects in 

the future multiple cycles of test cases, . Thereby, guide the execution sequence of 

test cases in the next testing integration cycles. The main implementation process of 

the algorithm is as follows: 

(a) Test case history execution information is initialized according to the TensorFlow 

input requirement. The main content is the execution time and execution result of the 

test case in each past execution cycle (failed: 1, passed: 0). 

(b) "Abnormal data" processing, according to Kim and Porter (2002), if the result of 

the historical execution information is greater than 80% of 1, the next execution result 

is predicted to be 1 (the probability of fault finding is 1). Conversely, if the result of 

the historical execution information is more than 80% of 0, the next execution result 
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is predicted to be 0 (the probability of finding the fault is 0). 

(c) On the TensorFlow platform, based on the LSTM model, the test case history 

information of the past multiple execution cycles is trained to predict the probability 

of finding fault in the future execution cycle. If the probability is high, then the 

probability of finding a fault in the next cycle is greater, and vice versa. 

(d) Add "abnormal data" to the whole data set, and sorted by probability value in 

descending order, which is the execution order of the next integration cycle test case.  

Random prioritization (RDP). Whether using the weighted method or the machine 

learning method, the ordering process itself requires a certain amount of computation, 

which cannot guarantee that all methods will be more efficient than random methods 

on any dataset. Therefore, the tool provides a random prioritization criterion. When 

the user selects a random prioritization criterion, we can select a random number to 

sort according to the actual needs. 

 

3. Evaluating Indicator 

In order to measure the effectiveness of these four test case approaches, the tool 

implements three popular evaluation index for TCP problem. They are as follows: 

 

APFD = 1 −
TF1+TF2+⋯+TFm

nm
+

1

2n
                                        (1) 

 
Where, T is a test case set containing n test cases; F is fault set containing m faults 

revealed by T, and TFi is the first test case in an ordering T’ of T that reveals fault i. 

APFD is defined before, and its value range from 0 to 100.The higher value is, the 

better the fault detection ability is. The metric is appropriate when the cost and 

severity of the test case errors are consistent or only part of the test case is executed. 

In this context, APFD formulation must adapt to specific conditions.   

When the fault severity and test costs change, we cannot obtain the ideal results by 

APFD, which should be modified to the following formulation (Elbaum et al., 2002): 

APFDC =
∑ (fi×(∑ tj

n
j=TFi

−
1

2
tTFi

))m
i=1

∑ ti
n
i=1 ×∑ fi

m
i=1

                                      (2) 

Where, fi is the severity of fault iand ti is the cost of test case Ti. The other variables 

have the same definitions with APFD. Obviously, the closer the APFDC value is to 100, 

the better the approach is. 

There are many ways to define the “cost” of a test case and the “severity” of a fault, 

such as assigning test case costs through test setup, execution and validation. In some 

cases,, the cost of hardware or the salary of engineers is also considered as the cost 

of test cases by PR personnel (Elbaum et al., 2002). In this context, we measure the 

test case costs in the execution time after they occurr. Similarly, there are some 

definitions of fault severity, such as the time of location and fault correction, the 
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damage to people or property caused by the fault, and the cost of business losses 

caused by the fault (Elbaum et al., 2002). We speculate that if a test case can be 

executed multiple times in all the past cycles, the less execution time may be more 

important. Therefore, the fault detected by more important test cases would have 

higher severity. In this context, we measure the fault severity based on test case 

execution time in all the past cycles. When only part of the test case is executed for 

the test time constrain, APFD should be modified to the following formulation [22]. 

𝑁𝐴𝑃𝐹𝐷(𝑇𝑆𝑖) = 𝑝 −
∑ 𝑟𝑎𝑛𝑘(𝑡)

𝑡∈𝑇𝑆
𝑖
𝑓𝑎𝑖𝑙

|𝑇𝑆𝑖
𝑓𝑎𝑖𝑙

||𝑇𝑆𝑖|
+

𝑝

2|𝑇𝑆𝑖|
                                   (3) 

𝑤𝑖𝑡ℎ 𝑝 =
|𝑇𝑆𝑖

𝑓𝑎𝑖𝑙
|

|𝑇𝑆𝑖
𝑡𝑜𝑡𝑎𝑙,𝑓𝑎𝑖𝑙

|
                                                               (4) 

Where, TSi is the subset of T and it is an ordered sequence (TSi ⊆ T); rank (t) is the 

execution order of each test case, rank: TSi→ N. In other word, rank (t) is equal to TFi 

in AFPD or APFDC. TSifail is the subset of TSi, which includes the test case that find 

faults in the current regression test. TSitotal does not include all the test cases 

revealed by T. When all test cases are completed, TSitotal fails is equal to TSifail. P is 

1 and NAPFD is the same as APFD. Similarly, the greater the NAPFD value is, the 

better the approach performance is. Note that equation (2) or equation (3) would 

reduce to equation (1) when TSitotal fails equal to TSifail in equation (3), and when 

test case costs and fault severities are uniform in equation (3). In our work, we select 

the most appropriate evaluation metric according to different parameters for specific 

environments (Spieker et al., 2017).  

 

4. Tool design and implementation 

As we all know, no prioritization technique can always perform optimally in practice, 

just like the agile development processes model. In order to obtain the relative-optimal 

prioritization effectiveness of any given software project implemented by agile 

development process, we design and implement the regression test case prioritization 

tool for agile development. Using this tool, software testers can select the optimal test 

case prioritization technique for a given software project based on given prioritization 

evaluating indicator. By using the test case sorting, we prioritize the execution of high 

priority test cases, so as to reduce the cos of regression testing. 

The tool is designed and implemented using the Python language. The Python 

language is simple, easy to read and maintain. It is popular in industry and academia 

in recent years. The development of this language is conducive to the extensive 

application of the test case prioritization tool, so as to improve the tool utilization. The 

interface design uses the Tkinter library provided by Python and combined with the 

html5. Tkinter is a Python standard GUI library with good cross-platform effects. The 

html5 is one of the current mainstream design languages. It has high usability, good 
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portability, and can improve the user-friendly experience based on windows operation 

system. It mainly provides four test case prioritypolicies that as follows: Weight 

Prioritization (Rocket), history-based Multi-Obective prioritization technique (MOPT), 

Deep Learn Prioritization (DPLTCP) and Random Prioritization (RDP). Among them, 

ROCKET criterion is a simple weight prioritization criterion [8]; it sorts test cases by 

specific weighting formulas and specific time requirements. Multi-Objective 

prioritization technique (MOPT) sorts test cases considering both the error messages 

and time of test execution. Deep learning sorting uses the TensorFlow framework 

developed by Google. Random and ROCKET sorting are relatively simple, but they 

have been proven to improve the efficiency of regression testing. The design of the 

tool takes into account the feasibility and flexibility of the entire tool. Through 

reasonable module division and simple design interface, it is convenient for testers to 

use. The basic purpose of this tool is to provide testers with a convenient and effective 

test case prioritization tool. The specific operation flow of the tool is shown in Fig. 1: 

 
Fig1. The operation process of the tool 

From Fig.1, this tool is mainly used for system-level test case order. In the regression 

test, the tester only needs to provide the discovery fault history and test execution 

time of all test cases, and then select the corresponding algorithm and evaluation 

index. The evaluation indexes for different regression test are different. The tester 

judges the quality of each prioritization criteria based on the evaluation index value, 

and finally obtains the optimal prioritization approach of the project, so as to guide 

the next regression test. 

In summary, the test case prioritization tool considers the industrial software testing 

scenario (in most cases, it is difficult to get the code and traceability link between test 

case and code).  All the technologies our tools provide are based on test cases and 

testing history information. Generally, if a test case has failed in the past, it is more 

likely to reveal faults in the future [22]. Therefore, the tool has the better usability 

and can be better applied to the industrial software products. 

 

5. Example walk though of the tool 

Fig. 2 shows the main screen of the tool, which is the operational interface; it is a 

window operation interface that the user sees when they launch the tool. 
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Fig. 2 Overview of the main screen of the tool 

Step 1: Upload test case information 

The user can select the “upload” button at the top of the window to upload the test 

case information of the tested system, including the test failure history and test 

execution time in all the previous execution cycles. In order to ensure the consistency 

of the test case data format, the tool provides a format check function. After the data 

is uploaded, the tester need to click on the “Check” button. After the format check, 

the test case prioritization criteria can be executed. Currently, two data formats are 

mainly supported. They are ".xlsx" and ".txt" respectively, and the test case 

information needs to be manually converted into the above two formats before 

uploading. 

Step 2: Select prioritization criteria 

After the data are uploaded, the tester can select different test case prioritization 

criteria to prioritize the currently uploaded test cases. It should be noted that the deep 

learning prioritization criteria take a certain amount of time to learn the previous 

historical data. It will consume certain resources, and needs to consider the cost of 

sorting and the cost performance of test execution. 

Step 3: Set test execution time 

The main purpose of the test case prioritization criteria is that the high-priority test 

cases will be preceded by different prioritization criteria, so that they can be executed 

first. In the actual regression test, especially in the special agile development mode, 

due to the test tight time, it is usually impossible to execute all test cases. Regression 

testing can maximize efficiency through test case prioritization criteria. Therefore, the 

tool provides the time setting for the executable test. After selecting the prioritization 

criteria, the user can set the total test execution time of the next round of regression 

tests. After selecting the priority standard, the user can set the total test execution 

time of the next round of regression test. This feature is optional. If the user does not 

define any time, it is considered that all test cases will be executed by default. 

Step 4: Select evaluation index and view sorting performance 
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After determining the prioritization criteria, the evaluation index can be selected 

according to the users’ need, and users can judge the efficiency of the prioritization 

criteria according to the current evaluation index. The tool provides two display modes, 

a line graph and a box graph, and the user can click the “boxplot” button to perform 

the switch. 

 

6. Conclusion and future work 

The tool is a novel tool that provides many test case prioritization techniques to help 

testers improve regression testing effectiveness. This tool is mainly for system-level 

regression testing. It is easy to use and operate. Testers can quickly select a 

prioritization criterion for current test data. At present, most of the test case priority 

criteria tools are mainly used for academic research and the real application in the 

industry are less, so that the test case prioritization criteria mostly stay in the academic 

research stage, and the promotion is not strong. By using this tool, the tester does 

not need to understand the principle of the prioritization criteria, as long as it is judged 

according to the final evaluation index of its prioritization criteria is suitable for current 

test data. It can effectively help the tester improve the efficiency of the regression 

test, especially in the agile development where the test time is very limited and 

regression testing can hardly execute all the test cases. High priority test case 

execution can be quickly selected to be completed within limited test time. However, 

the tool also has some limitations. For example, only a few common prioritization 

criteria are provided, and in the future, a demand-based tests case prioritization 

criteria, a prioritization criteria based on the severity of defects can be added. It takes 

a long time to implement the deep learning periodization criteria to sort test cases, 

and it also needs to weigh the cost performance of sorting and deep learning. Since 

the cost and severity of test cases are not considered, the evaluation index APFDC 

and APFD have the same effect. In addition, the tool does not provide an option for 

the optimal test prioritization criteria. It requires testers to manually determine which 

prioritization criteria are suitable for the current measured data based on the final 

sorting results. These are the areas that need to be improved in the future work. 
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