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Abstract—The Critical path is the largest duration path that 

passes through the network. The path can be identified by 

generating test Paths which satisfies various coverage criteria 

such as Node Coverage, Edge Coverage also Prime Path 

coverage which is still today cannot be identified clearly. So 

the test data is required for the execution by using partition 

testing i.e., Subdomain test and random testing with minimum 

time for  test case selection .In the existing system, CRIMON 

framework is used to evaluate the monitoring strategies of 

software programs. Test path is generated using CRIMON 

framework and the test scenarios can also be generated from 

the various available paths to view which path is critical to 

rectify. In the proposed system, by introducing the hybrid 

approach which uses the combination of  Random partition 

testing for defect detection, Adaptive testing which is a 

feedback based testing functions based on testing history, and 

most importantly the subdomain testing is used to partition 

the input domain into different test cases. Adaptive testing 

chose a certain number of test cases based on the past history 

to choose only valid input test cases. The motivation for this 

approach is to underlying the computational complexity of 

Adaptive Testing is reduced by introducing Random Partition 

Testing and hence solving the problem of tradeoffs between 

the testing effectiveness and efficiency to improve subdomain 

testing  and Random Partition testing. 

 
Keywords - Test path, CRIMON, Code coverage, Critical path, 

Adaptive testing, Random partition testing. 

 

1. INTRODUCTION 

 

Software testing is an investigation conducted to 

provide stakeholders with information about the quality of 

the product or service under test [4]. Software testing can 

also provide an objective, independent view of the software 

to allow the business to appreciate and understand the risks 

of software implementation. Test techniques include, but 

are not limited to the process of executing a program or 

application with the intent of finding software bugs [2] 

(errors or other defects). Software testing can be stated as 

the process of validating and verifying that computer 

program/application/product: meets the requirements that 

guided its design and development, works as expected, can 

be implemented with the same characteristics, and satisfies 

the needs of stakeholders. A primary purpose of testing is 

to detect software failures so that defects may be 

discovered and corrected. Testing cannot establish that a 

product functions properly under all conditions but can 

only establish that it does not function properly under 

specific conditions. The scope of software testing often 

includes examination of code as well as execution of that 

code in various environments and conditions as well as 

examining the aspects of code: does it do what it is 

supposed to do and do what it needs to do. In the current 

culture of software development, a testing organization 

may be separate from the development team. There are 

various roles for testing team members. Information 

derived from software testing may be used to correct the 

process by which software is developed. Software 

developers can't test everything, but they can use 

combinatorial test design to identify the minimum number 

of tests needed to get the coverage they want. 

Combinatorial test design enables users to get greater test 

coverage with fewer tests. Whether they are looking for 

speed or test depth, they can use combinatorial test design 

methods to build structured variation into their test cases. 

Note that "coverage", as used here, is referring to 

combinatorial coverage, not requirements coverage by the 

concept of structural testing i.e., covering code using white 

box testing. 

 
 

2. RELATED WORK 

 

Previous works on the Test path Analysis have 

found In[1], J. W. Duran and S. C. Ntafos. Random 

testing of software program is usually viewed as a worst 

case of the program testing. various Testing strategies that 

take into account of the program structure are generally 

been preferred. Path testing is often been proposed as ideal 

for structural testing. Path testing is treated as an instance 

of the partition testing, where partition testing is meant any 

software testing scheme which forces the execution of at 

least one test case from each subset of a partition of the 

input domain. Also, results of actual random testing 

experiments are presented which confirm the viability of 

random testing as a useful validation tool.  

 

Previous works on the Test path Analysis have 

found In[5], Praveen Ranjan et al. The development of 

techniques that will support the automation of software 

testing will result in significant cost savings. The 

application of artificial intelligence (AI) techniques in 

Software Engineering (SE) is an emerging area of research 

that brings about the cross fertilization of ideas across two 

domains. A number of researchers did the work on 

software testing using artificial inelegance; they examine 
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the effective use of AI for SE related activities which are 

inherently knowledge intensive and human-centered. These 

issues necessitate the need to investigate the suitability of 

search algorithms, e.g. simulated annealing, genetic 

algorithms, and ant colony optimization as a better 

alternative for developing test data generators 

 

In [6], Hitesh Tahbildar, and Bichitra Kalit et 

al. Business requirements are the basic requirements of 

customer that are to be fulfilled for smooth running of their 

day to day work. Neither functional nor non functional they 

know but they are interested only on their business. They 

always mean business running smoothly implies software 

requirements are fulfilled. It is not included in software 

requirement specification document. Software testing plays 

an important role in developing software that is free from 

bugs and defects. It consists of three major steps: (i) 

Designing test cases i.e. generating data (test data) for the 

input variables, (ii) Executing the software with those test 

cases and (iii) Examining results whether it is as per 

requirements written in SRS (software requirement 

specification) document. It is observed that all new 

inventions are passed through a series of different tests 

based on well-defined criterion in order to verify 

correctness against specification, determine performance 

and quality of the product. 

 

In [4] Chayanika Sharma et al. GA is one such 

evolutionary algorithm. GA has emerged as a practical, 

robust optimization technique and search method. A GA is 

a search algorithm that is inspired by the way nature 

evolves species using natural selection of the fittest 

individuals. Web applications are composed of web pages 

and components and interaction between them executes 

web servers, HTTP, browser (the client side)and networks. 

A web page is information viewed on the client side in a 

single browser window. In user session data of web 

application is used to generate test cases by applying GA. 

 

n [3]ShvetaParnami, Prof. K.S.Sharma et al. 
The test cases which are used to examine the SUT must 

possess an ability to expose the faults as well as test cases 

must be a representative subset of possible inputs. The 

quality and the significance of the overall test are directly 

affected by the set of test cases that are used during testing. 

Test data is used to create the test cases. Test data 

generation is the process of identifying a set of program 

input data that satisfies a given testing criterion. Test data 

generation technique and application of a test data 

adequacy criterion justifies the “Better‟ test data. There is 

need to explore these aspects of test data generation in 

order to increase the degree of automation and efficiency of 

software testing. 

 

3. UML BASED TEST PATH GENERATION 

 

Test data synthesis is an essential task while 

generating test cases from model based specifications 

particularly in the context of automatic software testing. 

However, works concerned with test data generation from 

UML models are just beginning to emerge. This section 

presents the state of the arts on test data generation from 

programs followed by test data generation from model 

artifacts. Random test data synthesis methods generate test 

input values using a random number generator. Although it 

is simple to generate random values, the generated values 

may not satisfy specific test requirements. It is therefore 

difficult to produce adequate test suites using this method. 

Hence, the usage is limited to evaluation of test 

requirements and has used random test input generation as 

a baseline for evaluation of their test data generation 

methods. The forth approach does not include models as 

such, but rather test cases that are described in a high-level 

of abstraction, without the low-level implementation 

details. Basically a script defined with high-level keywords 

could be categorized as the fourth approach.  

 
 

FIG 2: UML approach 

 

 

4. CRIMON FRAMEWORK FOR TEST PATH 

GENERATION 

 

The description of the unit test path generation 

algorithm, whose purpose is the creation of an abstract test 

case with abstract information about inputs, is presented 

here. The algorithm starts at a certain point in the test 

model. From that point, the algorithm iterates backward in 

the state machine to the initial configuration with a guided 

search process and creates a corresponding path. While 

moving backward, the algorithm collects all conditions and 

keeps them in a consistent set of dataflow information. Test 

path generation algorithm as follows:  

 

ALGORITHM 

 

TestPathcreateTestPath(te : TraceExtension)  

n = target node of the last transition of te;  

TestPathtp = searchBackwardsFromNode(n, te);  

if(tp is a valid test case)  

returntp;  

else 

return null;  

TestPathsearchBackwardsFromNode(n : Node, te : 

Requirement 
Analysis 

Design using UML 
sequence diagram 

Generate sequence 
dependency table 

Generate sequence 
dependency graph 

Derive test paths 
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TraceExtension)  

if(n is initial node and all expressions are satisfied)  

valid 

return test case that contains the current path information. 

And implement CRIMON framework which 

includes path criticality, node criticality and edge 

criticality. Proposed CriMon, a novel monitoring strategy 

formulation approach for software based systems, aiming at 

addressing the abovementioned issues.  CriMon calculates 

the criticalities of the execution paths and BCs of the 

software systems to determine which parts of the systems 

should be prioritized for monitoring.  

 
FIG 3: CRIMON Framework 

 

5. EXPERIMENTAL RESULTS 

 

 
FIG 5.1 PATH GENERATION 

 

 
FIG 5.2 CHECKING TEST INPUT WITH TEST CASES 

 

 
FIG 5.3 GENERATION OF TEST SCENARIO 

 

 
FIG 5.4 TEST OUTPUT 

 

6. HYBRID APPROACH 

 

To introducing the hybrid approach that uses Adaptive 

testing and Random partition testing.The motivation for 

this approach is to underlying computational complexity of 

Adaptive testing is reduced by introducing subdomain 

testing and Random testing. But the testing process is in the 

form of without affecting the defect detection effectiveness. 

Solving these problem act as a tradeoffs between testing 
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effectiveness and efficiency to improve Partition testing 

and Random Partition Testing. 

 

ARPT-Algorithm 

 

Initialize(to=0,N=0,Pf=0 and j(0)=jo,m(0)=mo); 

While(there is no data flow) 

{ 

N=N+1; 

If(N<j(to)){ 

Hn=Adaptive testing(); 

} 

If(N>j(to)) 

{ 

Hn=random partition(); 

} 

Execute(Hn); 

If(failure==TRUE); 

{ 

Remove error(); 

}} 

 

 

 
FIG 6: HYBRID APPROACH 

 

7. CONCLUSION 

 

The existing work gives the automated test paths 

derived from the software applications. The proposed work 

gives the complete testing experience i.e., the software can 

be tested with a short span of time to see whether the 

software is met based on the user requirement. The 

available test paths could give an idea to the software 

developer that he must ensure that those paths are properly 

coded during execution. The software tester might get an 

idea that the test cases to be developed must cover these 

generated paths in order to ensure complete coverage of the 

code. We implement test path generation algorithm to 

found interactions among functions in terms of an 

exchange of messages over time. The lifeline in software 

applications is represented vertically which depicts the 

sequence of events that are exchanged between the 

participants (that is function calls) during their course of 

interaction. So our proposed approach provided improved 

performance in critical path analysis. Implemented  

the hybrid approach to verify the node and edge critical 

paths in each software programs. 
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