
RESEARCH CORRIDOR TOWARDS 

INTEGRATED TEST AND DEFECT 

MANAGEMENT TOOL 
 

Dhanasekaran.S1 and Devaki.K2 

1Department of Computer Science and Engineering, Rajalakshmi Engineering College, 

Chennai, India 
2Department of Computer Science and Engineering, Rajalakshmi Engineering College, 

Chennai, India 
1dhanasekaran.s@rajalakshmi.edu.in, 2devaki.k@rajalakshmi.edu.in  

 

Abstract 

Software testing is a crucial activity of ensuring whether the actual results match the expected results of the 

software system and to ensure that the system is defect free. Software Testing is a persistent investigation 

conducted to provide stakeholders with information about the quality of the software product or service 

under test. Software testing requires 25% of overall project duration and most of the software companies 

spent about 45% of project cost in finding bugs. Presently Software companies use test management tools 

without any inbuilt defect management process, which increases time and cost. The current work does a 

study of the existing test management tools, their shortcoming and the research gap present in the field. A 

method has been proposed to develop a test management tool which comprises of both test management 

process and an integrated defect management process to reduce the test schedule time and test cost.  
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1. Introduction 

Software Testing is a constant investigation conducted that provides stakeholders with 

information about the quality of the software product or service under test. Software Testing can 

also provide an objective, independent view of the software that allows the business to appreciate 

and understand the risks of software implementation [1]. Testing is also important because 

software is not only pervasive but also often integrated within multiple systems.While testing of 

individual systems is important, testing integrated systems is even more important.When software 

testing is not done as thoroughly as needed, the aftermath results can be devastating to a company 

since there is a great financial cost to the company if bugs are found by the users after the updates 

are released [2]. Indeed, the reliability of the software is potentially threatened every time bugs are 

released.Therefore bug tracking is a crucial aspect in any software testing tool. 

 

Given the repetitive and labour intensive nature of software testing, finding the appropriate tool 

support is indispensable if software testing is to become a mature discipline. Various software 

testing tools are currently available and it can be assumed that the quality, maintainability, 
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testability and stability of the software are improved by using these tools. These software testing 

tools assist software engineers in improving the quality of the software product by automating the 

mechanical aspects of the tasks of software testing. 

 

2. Software Testing Life Cycle Process (STLC) 

 

Software Testing Life Cycle (STLC) is a sequence of different activities performed by the testing 

team to ensure the quality of the software or the product. STLC is an integral part of Software 

Development Life Cycle (SDLC). STLC starts as soon as requirements are defined or SRD 

(Software Requirement Document) is shared by stakeholders. STLC provides a step-by-step 

process to ensure quality software. In the early stage of STLC, while the software or the product is 

being developing, the tester can analyze and define the scope of testing, entry and exit criteria and 

also the test cases. These process helps to reduce the test cycle time along with providing better 

quality. As soon as the development phase is over, the testers are ready with test cases and start 

with execution. Figure 1 gives the phases of the life cycle process of software testing. 

 

Figure 1 Software testing life cycle phases 

2.1 STLC Phases And Activities 

Phases Activity Deliverables 

Requirements/Design 

Review 

Review and audit 

software 

requirements/design  

Review Defect Reports 

Test Planning Plan for the test 

activities. 

Test Plan 

Test Estimation 

Test Schedule 

Test Designing Design test cases based 

on  SRS/DTD 

Test Cases/Test Scripts/ 

Test Data 

Requirements 

Traceability Matrix 
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Test Execution Execute Test Cases/ test 

cases status. 

Test Results  

Defect Reports 

Defect Management Identify new defects and 

process it through their 

different stages 

Defect Logs 

Defect Tracking 

Defect Report 

Test Closure Preparation of reports 

for various stakeholders. 

Final Test Results  

Test Metrics 

Test Closure Report 

 

2.2 Defect Life Cycle Management 

Defect tracking systems play an imperative role in software testing life cycle process. Defect life 

cycle process allows different types of users communicating with each other (i.e. developers; 

testers and customers) to assure that they have the same perception about problems or requesting 

new features [3]. Defect life cycle process is not unique which varies from project to project and 

organization to organization. International Software Testing Qualifications Board (ISTQB) has 

recommended the standard defect management life cycles process used in most of the software 

companies [4].  

 

 
Figure 2 ISTQB Defect Life Cycle Process 

 

ISTQB recommended Defect Life Cycle Process comprises of the following phases as elaborated 

below.  

New: When a defect is logged and posted for the first time, its state is given as new. 

Assigned: Once the bug is posted by the tester, the lead of the tester approves the bug and 

assigns the bug to the developer team. 
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Open: The state when the developer starts analysing and working on the defect fix. 

Fixed: When developer makes necessary code changes and verifies the changes, then he/she 

can mark bug status as ‘Fixed’. 

Retest: At this stage, the tester do the retesting of the changed code which developer has 

given to him to check whether the defect got fixed or not. 

Reopened:  If the bug still exists even after the bug is fixed by the developer, the tester 

changes the status to “reopened”. 

Deferred: The bug, changed to deferred state means the bug is expected to be fixed in next 

releases. 

Rejected: If the developer feels that the bug is not genuine, developer rejects the bug. Then 

the state of the bug is changed to “rejected”. 

Duplicate: If the bug is repeated twice or the two bugs mention the same concept of the bug, 

then the recent/latest bug status is changed to “duplicate”. 

Closed:  Once the bug is fixed, it is tested by the tester. If the tester feels that the bug no 

longer exists in the software, tester changes the status of the bug to “closed”.  

Not a bug:  The state is given as “Not a bug”, if there is no change in the functionality of the 

application. 

 

Defect life cycle processes are not unique for all organizations. It may vary from organization to 

organization and project to project. International Software Testing Qualifications Board (ISTQB) 

recommends the standard Defect management life cycles processes and are used in most of the 

software companies. 

III. ISSUES AND CHALLENGES IN DEFECT TRACKING 

 

Defect is not just an accident but it is a result of something that has not been planned. 

Hence people realised the importance of implementing bug tracking process to find, identify 

and remove bugs or issues in an application and to help the system run efficiently [5]. Since 

the software developers are not very cooperative in tracking down their own faults, it has 

become more challenging to start bug tracking in the software development phase itself. This 

might threaten both their creativity and professional ego. Back then, email had been used by 

some users for reporting the bug to related technical department. It is a difficult process as the 

emails were scattered around email application. While developers with modest popularity 

could accomplish manual bug tracking via email, it has been a logistical nightmare for the 
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developers of popular software to attempt this approach [6]. It is more difficult to manage 

bugs in word documents or spreadsheets when it involves big scale projects and there might 

be a loss of valuable information or data. Due to these reasons bug tracking system is 

developed to help the QA team and the development team to keep track of reported bugs [7]. 

 

ISSUES IN DEFECT TRACKING SYSTEM 

 

1. MANUAL DEFECT TRACKING SYSTEM 

Nowadays in software industry most of the organization follows bug tracking system 

to keep record of bugs by both manual and automated test management tools. Testers can 

write test cases to record defects using excel sheets or any text document. Manual defect 

tracking system is a tedious and time consuming process. Bugs may be present in any of the 

software development lifecycle phase like Requirement Analysis, Design, Coding, Testing, 

Implementation and Maintenance. Bug tracking system helps the users to track and manage 

multiple projects concurrently. It is used by the testing team to record the progress of the bug. 

Bug Reporting can be a tedious process since there can be hundreds of bugs. Bug 

investigation, information gathering and debugging are the tasks to be carried out in bug 

reporting using manual bug tracking system that takes large amount of time to test the 

application. 

 

2. COMMUNICATION ISSUES 

Effective communication is necessary among all the system development teams. The bugs 

cannot be handled by a single person or it cannot be contained in a single document and so 

communication with one another has to be effective. As the project develops, the problem 

encountered is that only one person can modify the document at a time. Therefore 

communication is a vital factor for the success of the software projects. 

 

3. COMPLEX SYSTEM 

Many bug tracking systems are available but they are created with complex and confusing 

functions. The bugs are identified only at the intermediate stage after them being opened by 

the defect management tools. Therefore it takes more time and the performance rate 

decreases.  

 

4. DEFECT MANAGEMENT 

Defect Management is a part of software test management which manages the ported bugs. 

An error, failure or fault in a computer program or a system that produces an unexpected or 

inappropriate result is called a software bug. Most of the software bugs arise from mistakes 

and errors made in the source code and design by the programmers. The developers refine the 
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reported bug by making changes or upgrading the software with the help of bug tracking 

system [8]. 

 

 In the proposed research work, an automated defect tracking system has been introduced that  

helps to sort out the issues from requirement management to reporting, allocating defects to 

the right developers which reduces the communication issues, time and cost. In our proposed 

tool, detecting duplicate defects at an early stage will improve the defect management process 

and reduce the cost and time. 

 

4. Software Testing Tool Categorization 

Hundreds of testing tools are available in the market categorized based on various features. The 

main categories are: Design, Implementation, Evaluation, Load and Performance, GUI (Graphical 

User Interface), Static Analysis and Management [9]. 

 

Figure 3 Categorization of Software Testing tools 

Table 1 Categorization of Software testing tools 

Tool Categorization Tool Description 

Test Design Tool Test case and Test data Generators 

GUI Test Drivers Automate the execution of tests with GUI 

Load & Performance Tool Test the Load and performance of GUI Drivers 
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Test Management Tool Automate the execution of tests without GUI & large test suits 

Test Implementation Tool Miscellaneous tools that help to implement tools automatically 

Test Evaluation Tool Evaluate the quality of tests and code coverage 

Static Analysis Tool Analyse the program without running them 

 

Out of the different categories of software testing tools, the current research focuses on test 

management tools. Test management is the process of documenting, executing and tracking test 

cases and tests. A test management tool is used by testers and QA teams to manage automated or 

manual tests that were previously designed by testers or stakeholders. Advanced test management 

tools allow the developer to define complex test scenarios and enable teams to test software 

against multiple configurations (for example, multiple operating system versions). Advanced tools 

also allow the developer to track milestones, provide ways to view statistics and to view detailed 

reports of recent test activity. Once a test management tool has been implemented in an 

organization, all team members and stakeholders such as developers, testers, managers and 

customers can use the software to track the progress of software tests and to measure the quality 

of the latest software built.  

5. EXISTING RESEARCH WORK  

A plenty of various software test management tools are currently available. The present research 

work does a comparative analysis on the present solutions in terms of their features, usability and 

process. 

 

5.1 TestLink             

TestLink is known as Test Management tool that supports both manual and automated test cases 

developed by Sourceforge. Testlink is an open source test management tool and provides 

Requirements Management, Test Specification, Test Execution Assignment, Test Execution, Test 

Reports, Metrics, Charts, Test Execution Monitoring, Centralized User- and Role-Management 

and it is highly customizable due to user-definable Custom Fields. It integrates with other bug 

tracking systems such as Jira, Mantis, Bugzilla, FogBugz and Redmine. However, TestLink do 

not have an integrated defect management process [11]. 

5.2 Zephyr             

 Zephyr is a native application that integrates with JIRA for bringing test management facilities to 

JIRA project and to manage the tests easily. When Zephyr is integrated with JIRA, the tests can be 

created and viewed in any JIRA project, executed immediately or as part of a test cycle linked to 

other issues, the detailed test metrics can be tracked through customized gadgets. It provides real 

time view with progress bar during execution cycle, supports manual and automated tests, 

organize test repositories, supports agile and regression testing, track quality metrics, real time 

dashboard, testing dashboard and test reporting. [12] 

5.3 TestRail                   
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TestRail is comprehensive web-based test management software to handle, track and organize 

software testing efforts efficiently. The intuitive web-based user interface of this can make the test 

cases easy for handling test execution and to coordinate the testing process entirely. TestRail is 

able to track and follow the status of various individual tests, milestones and projects with 

dashboards and activity reports. Get real-time knowledge about the testing progress and increase 

the productivity to customize to do lists, filters and email notifications. It supports both automated 

and manual tests, agile and traditional approaches, customized workflow, traceability and 

coverage reports, print reports in pdf format. It integrates with various issue and bug trackers like 

Jira, FogBugz, Redmine, Bugzilla, GitHub, TFS, Lighthouse, Rally and Mantis. With all its 

supporting features, TestRail fails to have an integrated defect management process [13]. 

5.4 QMetry                        

QMetry is the most comprehensive Digital Quality Platform designed for agile testing and 

facilitates DevOps teams to build, manage, and deploy quality software faster. To drive digital 

transformation, enterprises require quality software at a reliable speed. It provides the agile testing 

solution with complete test management, test automation, powerful quality metrics and analytics. 

It has more than 20 integrations like JIRA, Selenium, Bamboo, Appium, Jenkins, HP ALM, Rall 

and more. QMetry helps to cover Test Management, Automation, and Predictive Analytics within 

a single platform. The tool is widely used across enterprises like BFSI, Technology Hardware, 

Healthcare, Education and other industrial verticals. It has a built-in traceability engine that 

automatically attaches the defects found during the execution of test cases with the test cases and 

requirements. It also supports role based security process. It integrates with various issue and bug 

trackers like Jira, FogBugz, Bugzilla and Mantis [14]. 

5.5 QAComplete               

QAComplete is a Comprehensive Software Test Management tool with Centralized Reporting 

across Manual, Selenium, API and Automated Tests. QAComplete provides with abilities to 

manage, plan, organize and execute all test cases and defects associated with the release or user 

story in a single phase. Repurpose and reuse assets across the test cycles can be done using 

QAComplete. Customization can be done for the tool according to the development methodology 

such as agile and traditional. The tool determines the test coverage and ensures that tests exist for 

all requirements. It establishes clear traceability among requirements, test cases, and defects. It 

integrates with Jira, Bugzilla, SmartBear, Rally, HP Quality Center, Accept 360, IBM Rational 

Team Concert and Microsoft TFS.  As a shortcoming, QAComplete do not have an integrated 

defect management process. [15] 

5.6 Gemini                  

Gemini is a cloud based test management tool which has its own defect tracking system. It is 

designed from the scratch to be SaaS, and it shows that in the clean interface design. The main 

goal of Gemini is to combine the software development aspect with the customer management 

side of the software. To keep track of the software development, it allows linking to existing 

software repositories, managing and running tests. The novel part is on the customer management 

side. Gemini includes a module for all service-desk related aspects. It supports traceability across 

test design, test and defect reporting, customize workflow, inbox delivery, export and import test 

cases. On the downside, Gemini do not have an integrated defect management process [16]. 
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5.7 Testuff                                 

Testuff is a cloud based SaaS Test management tool which provides with a desktop client 

application and has secured web-based back end. It has own features like Test Life Cycle 

Management Collaboration, user permissions for better group management, assign tests to specific 

testers, requirement management and Test case management. It can be used without limits, highly 

secured, authenticated and fully backed-up environment, intuitive, no need for a server, easy to 

use and simple license management. It supports unlimited testers, defect reports, projects. It also 

supports automation tools using API, attach video files for defect reports, and communicate with 

team using Twitter integration. It integrates with Jira and other bug tracking tools [17]. 

5.8 TestLodge                

TestLodge is an online test case management tool that manages user test plans, test cases & test 

runs with ease. TestLodge works on traditional software. The system focuses on helping us create 

test plans, input the desired requirements, create and manage test suites and cases. It also helps to 

easily perform multiple test runs and generate reports. It integrates with various issue and bug 

trackers like Jira, FogBugz, Bugzilla and Mantis. It supports customizable workflow and reports 

are in XML Format. It also has graphical dashboard, data import and export.  However, an 

integrated defect management process is not present [18]. 

5.9 TClab                         

TestCaseLab is a cloud based tool for manual QA engineers. It allows us to use most of the testing 

activities like creating test cases, categorizing the test cases, gathering them in test plan and 

starting test runs. It is a web tool developed by developers and QA engineers. It allows us to easily 

manage the test cases and integrate them with bug trackers in one single phase. TClab mainly 

focuses on test case management, test plan management and test runs management. It also 

supports data export and import, role based security. The phases included are In Sprint, In 

Progress, In Backlog, Tested and Closed. TClab also does not have an integrated defect 

management process [19]. 

5.10 HP ALM        

HP ALM is a unified cloud based platform for managing and automating activities, insight, and 

assets to deliver applications from requirements through development, testing, and delivery. HP 

ALM includes HP Quality Center Enterprise (QCE) and integrates with upstream project portfolio 

management software and downstream deployment, monitoring, and incident management 

software to drive complete ALM applications from inception to retirement. HP ALM is ideal at 

improving visibility across local, distributed, and outsourced teams, and at managing the moving 

parts of today’s applications. Built on a standards-based, extensible architecture and centralized 

repository, HP ALM is an unified, technology-agnostic application delivery systems. It supports 

Heterogeneous environment, HP Live Network, HP ALM Lab Management Automation. It also 

has its own defect management process. HP ALM defines customized workflows, tracking test 

case management and defect management. [20] 

5.11 COMPARITIVE ANALYSIS 

Number of software test management tools are available in software industry nowadays. Although 

the basic or core functions of these tools are similar, they differ in functionality, features and 

usability. Keeping in view of the above mentioned aspects of the test management tools, Testlink, 
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Zephyr, TestRail, QMetry, QAComplete, Gemini, Testuff, TestLodge, TCLab and HP ALM have 

been selected for comparison with standard features. 

Table 2. Based on requirement Management 

Features/ 

Tools 
Requirement Management 

Project 

Development 

Schedule 

Requirement 

Matching 

Requirement 

Traceability 

Matrix 

Team 

Collabo

ration 

Customi

sable 

Test Link ✖  ✓  ✓  ✓  ✓ 

Zephyr ✖ ✖ ✖  ✓  ✓ 

TestRail  ✓  ✓  ✓  ✓  ✓ 

QMetry  ✓  ✓  ✓  ✓  ✓ 

QAComplete ✖  ✓  ✓ ✖  ✓ 

Gemini ✖ ✖ ✖  ✓  ✓ 

Testuff ✖ ✖ ✖ ✖  ✓ 

TestLodge ✖  ✓  ✓  ✓  ✓ 

TCLab ✖ ✖ ✖  ✓ ✖ 

HP ALM  ✓  ✓  ✓  ✓  ✓ 

 

Table II provides an analysis of the various software test management tools based on their 

requirement management process including the features Project Development Scheduling, 

Requirement Matching, Requirement Traceability Matrix (RTM), Team Collaboration and Project 

Customization. 

 

Table 3. Based on Test Design Management 

 

Features/ 

Tools 
Test Design Management 

Test 

Plan 

TC 

Design 

Test 

Exec 

Test 

Status 

Test 

Rep 

Test Link ✓ ✓ ✓ ✓ ✓ 

Zephyr ✓ ✓ ✓ ✓ ✓ 

TestRail ✓ ✓ ✓ ✓ ✓ 

QMetry ✓ ✓ ✓ ✓ ✓ 

QAComplete ✓ ✓ ✓ ✓ ✓ 

Gemini ✓ ✓ ✓ ✓ ✓ 

Testuff ✓ ✓ ✓ ✓ ✓ 

TestLodge ✓ ✓ ✓ ✓ ✓ 

TCLab ✓ ✓ ✓ ✓ ✓ 

HP ALM ✓ ✓ ✓ ✓ ✓ 
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Table III analyses various software test management tools based on their Test Design 

Management process including the features Test Plan Activities, Test Case Design, Test 

Execution, Test Status and Test Reporting.  

 

Table 4. Based on Defect Management 

 

Features/ 

Tools 
Defect Management 

Built 

in 

Integration 

with  

bug tracking 

Test Link ✖ ✓ 

Zephyr ✖ ✓ 

TestRail ✖ ✓ 

QMetry ✓ ✓ 

QAComplete ✖ ✓ 

Gemini ✖ ✓ 

Testuff ✓ ✓ 

TestLodge ✖ ✓ 

TCLab ✖ ✓ 

HP ALM ✓     ✖ 

Table IV examines the various software test management tools based on their Defect Management 

process for the features Built-in Defect Management Process and Integrated defect tracking 

process with other defect tracking tools. 

 

Table 5. Based on Reporting 

 

Features/ 

Tools 
Reporting 

Test 

Report 

Built-in 

Def Rep 

Customi 

zation 

Test Link ✓ ✖  ✓ 

Zephyr ✓ ✖   ✖ 

TestRail ✓ ✖  ✓ 

QMetry ✓  ✓ ✖ 

QAComplete ✓ ✖ ✖ 

Gemini ✓ ✖  ✓ 

Testuff ✓  ✓  ✓ 

TestLodge ✓ ✖  ✓ 

TCLab ✓ ✖ ✖ 

HP ALM ✓  ✓ ✖ 
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Table V consists of the analysis of the various software test management tools based on their 

Report process including the features Test Reporting, Defect Reporting (Built-in) and project 

customization. 

 

✓- Feature available, ✖ - Feature not available 

The above comparative analysis on the features available in the existing test management tools 

provides a corridor to understand the research gap present in the defect management process and 

the necessity to develop an integrated defect management tool has been clearly brought out. 

6. RESEARCH GAP 

All the software test management tools discussed in this paper have some advantages as well as 

limitations. The present work discusses about problems which were not discussed in many of the 

research work in the past.  

In most of the organisations software development projects requires appropriate defect 

management process in order to generate high quality software product and reduce the number of 

defects [10]. With the analysis of various test management tools, it has been shown that defect 

management is not an integrated process for many of the test management tools. Most of the tools 

are integrated with Jira and 20 more than other tools. 

Defect management process is not an in built process for many of the test management tools. They 

are integrated mainly with Jira and other defect tracking tools. Defect tracking is a tedious process 

in software testing life cycle, where it takes too much of time to solve a defect and makes a state 

as closed. In software development process only 20% of time is allocated for software testing of 

the overall project period, whereas 40% – 50% of the total expenditure is spent to find defect, fix 

it and close the defect.  

Most of the defect tracking tools have different defect states, where detecting duplicate defects 

happens at intermediate stage or at end stage. The above process takes a week time to fix a defect 

from new state to closed state.  

For improving the above process, effective defect management process should be followed, 

allocation of defect to the right developer and detection of duplicate states at an early stage, 

instead of later or intermediate states is required.  

7. PROPOSED RESEARCH WORK 

The proposed work centres towards the direction of overcoming the research gap. The tentative 

research solution framed to overwhelm the shortcomings of the existing testing tool can be 

described as given below. 

Effective Defect Management Process: An effective defect management process in testing life 

cycle increases the revenue of the organization by reducing the cost incurred. The proposed 

research introduces a test management tool which has in-built test management process as well as 

defect management process. The process includes testing dashboard, test design management, 

requirement management, defect management and reporting management.  

Detecting Duplicate defects: The proposed tool detects duplicate defects at an early stage, instead 

of intermediate or end stage. During bug triage meeting, the proposed method ensures detection of 
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duplicate defects and allocates the defect to right developer to fix it. This process eventually 

reduces the time, and hence automatically cost is reduced and revenue gets increased. 

 

Figure 4 Proposed Defect Life Cycle Process 

8. CONCLUSION 

Existing software management tools do not effectively accumulate all of the metrics and certain 

other traits such as time, cost and bug detection management required by the software testers. 

Duplicate defects are identified only at the intermediate stage after them being opened by the 

defect tracking tools. Without common metrics it will be inconvenient for the testers to test the 

software products in a timely fashion and is not cost efficient too. Hence, more the common 

metrics are accumulated in the tool, the more efficient the tool. An ideal testing tool should be 

easy to navigate and also provide guidance on how to get started in using the tool. It should also 

have minimal bugs since the bugs encountered during this research will be so time consuming to 

get past. 

The proposed test management tool is a simple web based test management and defect tracker 

which allows the user to collaborate on bugs and track activity throughout the life of the bug, all 

the way until it gets solved. Defects can be tagged individually for easy categorization and 

groupings. It brings complete test plan management so that testers can associate their work with 

development activity and customer incidents and also provides complete traceability between 

codes commits, issues, defects and change requests. It is used to define test plans, test execution, 

tracking defects, alerting on changes, and analysing results. It prioritize the defects as per their 

importance and impact on the client’s business, updates the status of the defect time to time, 

maintains defects throughout the SDLC/ STLC and identifies the duplicate defects at an early 

stage. 

. 
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