
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 06, 2014 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 475 

An Evaluation of Software Testing Tools Effectiveness 
Anil Kumar Chaurasia

1 
Mohammad Danish

2 
Pravin Kumar Mishra

3 

1
M.Tech  Scholar

  2,3
Assitant Professor  

1,2
AFSET, Faridabad 

3
BIT , Meerut

Abstract— Automated testing tools helps the Quality 

Assurance engineer to evaluate the quality of software by 

testing the software .To evaluate the effeteness of software 

there is a requirement of good testing tools, which provide 

the testing requirement as per the project. Although there are 

so many testing tools available in the market and they differ 

in approach, quality, usability and other characteristics. 

Choosing the good testing tool there is a requirement of a 

way to prioritize them on the basis of characteristics. This 

paper will propose a set of metrics for measuring the 

characteristics of the testing tools and help us to 

examination and choosing the good automated testing tools. 

Metrics for evaluating automatic software testing tools were 

previously proposed by James B Michal,  B Synder and B J 

Bossuyt . A new extended model for Black Box Testing 

which is proposed provides the metrics to calculate the 

effectiveness of any tool on the basis of functionality and 

operability. The industry will also be benefited, they can use 

the metrics to evaluate any tool and make the priority on the 

basis of analysis they can further make selection of tool for 

their software to be tested and reduce the testing effort 

hence effort hence saving time and gaining maximum 

monetary benefit. 
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I. INTRODUCTION 

A. Problem Statement 

The life cycle of a software component begins with the 

conceptualization of an information system, and ends with 

the retirement of the system. Although there have been great 

improvements in standardizing the software development 

process, there has yet to be developed a process which 

guarantees the creation of error-proof software. 

Testing can be used to assess the quality of 

software components. However, testing can require a lot of 

computations when the software component is tested after 

each step of the software development process or tested to a 

high-level of assurance. In addition, testing of a software 

component can be labor intensive, and thus expensive in 

terms of human capital (e.g., software engineers, project 

managers, domain experts). Automated testing tools assist 

software engineers to gauge the quality of software by 

automating the mechanical aspects of the software-testing 

task. Automated testing tools vary in their underlying 

approach, quality, and ease-of-use, among other 

characteristics. In addition, the selection of testing tools 

needs to be predicated on characteristics of the software 

component to be tested. But how does a project manager 

choose the best suite of testing tools for testing a particular 

software component?    

B.  Research Issues 

The goal of this research is to provide project managers with 

assistance in selecting tools by developing metrics for 

evaluating software testing tools, in terms of their 

functionality, usability, and other select distinguishing 

characteristics. 

C. Identifying Metrics 

Automated testing tools vary in their ability to both detect 

known software defects and convey information about these 

defects to the user of the tool. We developed a list of metrics 

required to compare testing tools applied to both procedural 

and object-oriented software. 

D. Testing of Procedural versus Object-oriented Source 

Code 

Similar to other software development tools, the focus of 

some testing tools is on testing procedural software while 

other tools are tailored for testing object-oriented software. 

Through our experiments, we have determined that the set 

of metrics used for comparing tools for use in testing 

procedural software cannot be one-to-one mapped to those 

for testing object-oriented software, although the two sets 

are not disjoint. 

E. Evaluating Tools 

Through the experimentation with different tools, we have 

identified metrics that may be used when selecting a tool for 

a development project. This will assist future efforts in 

evaluating testing tools‟ individual strengths and 

weaknesses and how they relate to the requirements of the 

software being developed (e.g., procedural vs. object-

oriented, vital vs. important). 

II. RELATED WORK  

In December of 1991, a working group of software 

developers and experienced tool users completed the 

Reference Model for Computing System-Tool 

Interconnections, IEEE Standard 1175.2 as an offshoot of 

their work; they also introduced a tool evaluation system. 

The system implements a set of forms which aides project 

managers in gathering, organizing, and analyzing 

information on testing (and other) tools efficiently and, if 

done correctly, effectively. The system enables tool 

evaluators to record tool information in such a way to 

provide an extensive picture of the tools being considered. 

The forms allow the evaluators to access tool-dependent 

factors such as the cost of the tool, the tool‟s affect on 

organizational policies and procedures, and tool interaction 

with existing organization hardware and software assets. 

The data forms also facilitate the weighting, rating, 

and summarizing selection criteria. Using the forms, project 

managers have a systematic and repeatable process to follow 

in selecting tools. The forms assist in developing a list of 

information needed to select a tool and provide a means to 

collect, organize, and analyze that information. They also 

enable evaluators to identify and prioritize user needs, to 

find what tools are available and most importantly, to select 

a tool based on estimated cost-effectiveness. The process is 

performed in five steps: analyzing user needs, establishing 
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selection criteria, tool search, tool selection, and  

reevaluation. 

A. Analyzing User Needs 

Just as a full assessment of the customer‟s needs must be 

accomplished before beginning a software development 

process, the first step of the tool selection process is to 

accurately and completely identify the needs of the 

prospective tool users. A comprehensive and correct needs 

analysis is vital to the tool selection process. All future 

decisions can be traced back to the results of the analysis. 

Additionally, the effectiveness of the tool selected will be 

measured against the users‟ needs that are presented in the 

analysis, as well as those needs that the analysis overlooked. 

B.  Establishing Selection Criteria 

The second step of the tool selection process is to establish 

the criteria that will be used to select the testing tool. The 

working group has developed a tool-selection criteria form 

(Figure 2) that organizes several criteria in four groups. The 

first group is “general criteria” that lists minimum 

acceptable productivity gain and quality gain. This group is 

first because if a tool is not expected to provide the required 

amount of overall productivity and quality improvement, 

then there is no need to further evaluate the other criteria. 

C.  Tool Search 

Searching for available tools is the third step in the tool-

selection process. The actual search begins after the 

evaluator has developed an organizational profile. By 

changing „tool name‟ to „organization name‟ on the “Tool-

to-Organization,” “Tool-to Platform,” and “Tool-

Interconnection” profile forms of IEEE 1175 (Figures 3-5), 

they are converted to organizational profile forms. These 

forms are then completed to the extent the organization 

deems to be necessary, while documenting any deviation 

from the standard. 

D. Tool Selection 

The evaluator is responsible for assessing how closely a tool 

compares to the criteria developed in the second step (Figure 

2). Using all of the information gathered on a tool, the 

assessor assigns a rating of one if the tool exactly matches 

the set criteria. 

E.  Re-evaluation 

After the selected tool has been implemented, it is 

continually reevaluated. The tool evaluator and project 

manager‟s work together to compare actual tool 

performance to what was expected and promised, If the tool 

fails to perform or meet expectation, then an analysis is 

conducted to determine whether the shortcomings are 

inherent to the tool or are problems that the supplier may 

resolve through product improvements, training, or other 

means. The cost of corrections will need to be weighed 

against the expected return as well as the cost of adopting 

another tool. 

III.  PROPOSED WORK 

We propose that our software testing tool metric suite 

contain the following properties, although to varying 

degrees. The metrics exhibit non-coarseness in that they 

provide different values when applied to different testing 

tools. They are finite in that there are a finite number of 

tools for which the metrics‟ results in an equal value. Yet 

they are non-unique in that the metric may provide the same 

value when applied to different tools. Our metrics are 

designed to have an objective means of assessment rather 

than being based on subjective opinions of the evaluator, a 

testing tool metric record sheet. 

A. Metrics for Tools Testing Procedural Software 

These metrics are applied to the testing tool in its entirety 

vice a specific function performed by the tool. 

1)  Human Interface Design (HID) 

All automated testing tools require the tester to set 

configurations prior to the commencement of testing. Tools 

with well designed human interfaces enable easy, efficient, 

and accurate setting of tool configuration. Factors that lead 

to difficult, inefficient, and inaccurate human input include 

multiple switching between keyboard and mouse input, 

requiring large amount of keyboard input overall, and 

individual input fields that require long strings of input. HID 

also accounts for easy recognition of the functionality of 

provided shortcut buttons. 

HID = KMS + IFPF + ALIF + (100 –BR) 

Where, 

 KMS is the average number of keyboard to mouse 

switches per function.  

 IFPF is the average number of input fields per 

function.  

 ALIF is the average string length of input fields.  

 BR is the percentage of buttons whose functions 

were identified via inspection by first time users 

times ten.  

A large HID indicates the level of difficulty to 

learn the tool‟s procedures on purchase and the likelihood of 

errors in using the tool over a long period of time. HID can 

be reduced by designing input functions to take advantage of 

current configurations as well as using input to recent fields 

as default in applicable follow on input fields. For example, 

if a tool requires several directories to be identified, 

subsequent directory path input fields could be 

automatically completed with previously used paths. This 

would require the tester to only modify the final subfolder as 

required vice reentering lengthy directory paths multiple 

times. 

2) Maturity & Customer Base (MCB) 

There are several providers of automated testing tools vying 

for the business of software testers. These providers have a 

wide range of experience in developing software testing 

tools. Tools that have achieved considerable maturity 

typically do so as a result of customer satisfaction in the 

tool‟s ability to adequately test their software. This 

satisfaction leads to referrals to other users of testing tools 

and an increase in the tool‟s customer base. Equation 

MCB = maturity + customer base + projects 

Where maturity is the number of years tool (and its 

previous versions) have been applied in real world 

applications customer base is the number of customers who 

have more than one year of experience applying the tool 

projects is the number of previous projects of similar size 

that used the tool Care must be taken in evaluating maturity 

to ensure the tool‟s current version does not depart too far 

from the vendor‟s previous successful path. Customer base 

and projects are difficult to evaluate without relying upon 



An Evaluation of Software Testing Tools Effectiveness 

 (IJSRD/Vol. 2/Issue 06/2014/104) 

 

 All rights reserved by www.ijsrd.com 477 

information from a vendor who has a vested interest in the 

outcome of the measurement Software Test Effectiveness 

judge the Effect of the test environment on the application. 

Here are some formulas to calculate Software Test 

Effectiveness (for different factors): 

 Test effectiveness = Number of defects found 

divided by number of test cases executed. 

 Test effectiveness = (total number of defects 

injected +total number of defect found) / (total 

number of defect escaped)* 100  

 Test Effectiveness = Loss due to problems / Total 

resources processed by the system  

3) Tool Management (TM) 

As software projects become larger and more complex, large 

teams are used to design, encode, and test the software. 

Automated testing tools should provide for several users to 

access the information while ensuring proper management 

of the information. Possible methods may include automated 

generation of reports to inform other testers on outcome of 

current tests, and different levels of access (e.g., read results, 

add test cases, and modify/remove test cases). Equation 3.7 

TM = access levels + information control methods 

Where access levels is the number of different access levels 

to tool information, Information control methods is the sum 

of the different methods of controlling tool and test 

information 

4)  Ease of Use (EU) 

A testing tool must be easy to use to ensure timely, 

adequate, and continual integration into the software 

development process. Ease of use accounts for the learning 

time of first-time users; retain ability of procedural 

knowledge for frequent and casual users, and operational 

time of frequent and casual users. 36 Equations 3.8 

EU = LTFU + RFU + RCU + OTFU + OFCU 

Where LTFU is the learning time for first users. 

RFU is the retain ability of procedure knowledge 

for frequent users. 

RCU is the retain ability of procedure knowledge 

for casual users. 

OTFU is the average operational time for frequent 

users. OTCU is the average operational time for casual 

users. 

IV.  CONCLUSION 

Automated testing tools vary in their underlying approach, 

quality, and ease-of use, among other characteristics. 

Therefore, evaluating available tools and selecting the most 

appropriate suite of tools is vital to project success. The tool 

selection process, however, can be difficult and time-

consuming due to the lack of metrics for measuring a tool‟s 

characteristics and comparing them to other tools. We have 

proposed a suite of objective metrics for measuring tool 

characteristics, to aid decision maker in systematically 

evaluating and selecting automated testing tools. These 

metrics are not tied to a specific architectural framework or 

programming language. 
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