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Abstract 

Software Testing is considered as one of the most crucial processes in software 

development. Although many tools have been used to facilitate software testing, these still lack 

a critical feature, such as test scheduler.  Additionally, they lack flexibility in which the test 

results must be opened by a specific program only.  In this paper, the author proposes that 

“Rational Functional Tester” is an automated test tool that can provide a scheduling mechanism 

and can self-generate result logs, which can be conveniently opened by Microsoft Excel.  The 

proposed technique combines the test data from users and a configuration file that acts as a 

scheduler together.  Test results will be output in the same input file from users.  The users, 

especially for the user acceptance testing, only need to deal with their provided files. 
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Introduction 

Automated Software Testing (AST)  or Test Automation is the utilization of computer 

software to replace or aid Manual Test Executions. AST offers two obvious benefits to software 

testing.  First, it can improve the accuracy of testing.  Secondly, it can reduce testing time and 

thus overall test duration.  In the market today, there are a number of AST tools; however, two 

of the most prevalent ones are IBM Rational Functional Tester (RFT)  (______, n.d. ) , and HP 

Quick Test Professional (QTP) .  These two tools can be used to create test scripts in 2 ways.  

First, novice testers can use their built-in recording functionality for simple test cases.  However, 

for more advanced users, they may choose to code the test scripts using the programming 

language supported by the software to create more complex test scenarios ( Nawalikit, & 

Bhattarakosol, 2009) 

For both RFT and QTP, the execution of these scripts is usually triggered by a tester 

who manually launches the programs and tells them to run each script, one at a time. However, 

running each script one by one may be very time-consuming, especially in a large test project. 

To make matter worse, results or logs of the test script created by AST software are 

typically in a format that cannot be readily used.  Additionally, due to the fact that each script 

normally represents only one test case, the generated result is separated for each test case and 

contains more information than typically needed. The difficulty is that the tester needs to gather 

the results of the logs manually in order to produce meaningful reports.  As a result, utilizing 

these logs is quite troublesome. 

 

Figure 1 An Example of the Result Log Generated by RFT 
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Related Theories 

Researchers have conducted studies on the use of AST tools (Bering, & Covey, 1991; 

Huang, & Chen, 2006; Taipale, Smolander, & Kalviainen, 2006; Zhu, Zhou, Li, & Gao, 2008; 

Karhu, Repo, Taipale, & Smolander, 2009) ; they have mostly referred to the major benefits of 

the tools as providing an efficient aid in testing, and that it also has the ability to record scripts 

for reuse (Playback). Additionally, the researchers have suggested that the record and playback 

functionalities of the AST tools are flexible, as they can provide an ease of use as well as 

reducing costs of testing. However, most researchers have not mentioned how these tools could 

improve the speed, performance and efficiency of testing. 

A study conducted by Nawalikit et al.  recommended SBTAR ( Nawalikit, & 

Bhattarakosol, 2009) as a tool to help improve the efficiency of generating test results. The study 

suggests that the format of test results generated by the AST should be changed into a file format 

that can be recognized by common software in the market, such as Microsoft Word. 

Nevertheless, the results are probably being separated according to their test scenarios, which 

still makes it difficult to create a meaningful summary of the overall test results.  

 

Development Details 

A. Summary of the System 

IBM Rational Functional Tester ( RFT)  is the software used for automated testing of 

applications.  Automated testers can use RFT to record the test steps or code Java scripts that 

contain the test steps (Oracle, n.d.). Thereafter, the code can be further modified to test scenarios 

more accurately.  For example, the information ( test data)  required for test scenarios can be 

transformed into different sets of data that can be used for the other test scripts.  Test scripts can 

also accommodate additional conditions added to existing test scenarios in the future.  In other 

words, the test scripts are agile and adaptable. 

It is worth noting that test data used for RFT test scripts, for example, the information 

used to fill in the forms, can conveniently be prepared in a spreadsheet using a program such as 

Microsoft Excel (or Excel) as shown in Figure 2. 

 

Figure 2 Example of Test Data in Microsoft Excel Format 
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B. Design, Development and the Workflow of the System 

The architectural design of the IBM Rational Functional Tester (RFT) consists of three 

major components including configuration files, Java libraries and the datapool.  When the Main 

test script as in Figure 3 is executed, it will read a configuration file as shown in Figure 4. In the 

next script execution step, the test script requires Java libraries in order to read the datapool (the 

test data)  because the configuration file is in the Excel format.  It is important to note that the 

libraries for a successful script execution include the useful methods such as read/write and 

connection from the Java Excel API (Java Excel API, n.d.), the Jacob API  (Adler, 2005), and 

the POI library (Apache, & Java, 2009).   

 

Figure 3 Example of the Main Script in RFT 

 

 

 
 

Figure 4 The Contents of the Configuration File 
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A closer look of the configuration file in Figure 4 reveals that it contains several fields 

which are directly inputted into the application.  These fields can be information, such as a 

username, password, etc.  The configuration file also contains a column used for specifying the 

names of the test scenarios (Script)  while the column next to it receives a value, such as 0 or 1. 

The numbers 0 and 1 specify whether test scenario should be conducted when the Main test 

script is run with RFT (Execute); where 0 means excluded (not conducted) and 1 means included 

( conducted)  This file basically acts as a scheduler or a driver for the test script.  The “EOF” 

indicates that the End of File has been reached, and there are no more test scenarios to be run 

after this value or cell. 

The presence of the configuration file allows for both cost reduction and time saving, 

since it is not necessary to open and run each of the individual scripts separately. This technique 

also allows the users to select which test scenarios they want to run at a certain instance and 

which ones to omit. 

After reading the cells specifying which test scenarios should be executed, the Main 

script will reference and call the test scripts that will actually be executed for the selected test 

scenarios.  These test scripts also use test data from test data files in which the file names are 

specified in different worksheets within the Configuration file.  This method provides for 

convenience and compactness, as it allows the tester to select only the Configuration spreadsheet 

needed for the operation beforehand.  

The external libraries mentioned earlier are needed for the process of reading the 

information, used for the test scenario, from the datapool. These libraries allow for the extraction 

of the information from each of the cells of the test data.   They automate the filling out of the 

forms and fields of the program/application under test in an orderly and easy manner. The format 

of the test data requires that each row represents one record. Once the end of the row is reached, 

it signifies that the information to be filled out for that record is complete, and the marker 

continues onto the next row of information.  However, each test scenario may have different 

methods of filling out information; it depends upon the objective of each test scenario.  Such 

flexibility allows for multiple forms of test data and records that can be included in one file. The 

end of the test data file is denoted by an “EOF” which says that there are no more records in this 

file.  Testing of an application, controlled by detailed information from a spreadsheet is known 

as Data Driven Testing (DDT). 

Once the IBM Rational Functional Test ( RFT)  tool has completed running the test 

scenarios specified, it will generate a log reporting whether the test scenarios have passed or 

failed. A passed status implies that the functionality under test performed as expected (Expected 

Result). A failed status means the opposite. Additionally, one of the features of the RFT allows 

the ability to extract information from Graphical User Interface (GUI)  objects.  In this feature, 

text can be extracted from objects, such as, but not limited to, buttons, fields and dialog boxes. 
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Text that is extracted from the application under test is usually the one that notifies the status of 

the test condition. In other words, it produces the actual test result which is then compared to the 

expected test result.  

The result of the test scenario is stored in the same file as the input (the test data) for the 

test scenario. Specifically, it is stored in the column next to the expected result. This allows for 

a swift and convenient means of comparison of the actual result of the test scenario against the 

expected result. 

 

Figure 5 Input Test Data File 

 

 Figure 6 Output Test Data File 

 

Figure 5, as illustrated below, shows the expected result of the input test data file while 

Figure 6 shows the contents of the output test data file generated from the input test data file. 

The output test data file contains the actual result of the test scenario in the column next to the 

expected result, along with a notification of whether the test scenario is a pass or fail. 

Additionally, the execution time of each test scenario and the total number of executed test 
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scenarios are printed on the output test data file.  If we need to execute the test more than one 

cycle with the same scenario, we are able to modify, to script and to write the result with different 

column with the timestamp in case we need the keep the execution history. 

C. Limitations and Constraints of the System 

Due to the fact that this study focuses on the test scenario development by using RFT 

and Excel, the project is constrained by the limitations of RFT and Excel requirements. As such, 

the Java Runtime Environment ( JRE)  and libraries specified in development details, B.  are 

required to operate in RFT.  It must also be noted that the recommended solution requires 

relatively a lot of time in order to create the scripts. However, this is expected in any automated 

testing since a great amount of time is typically required to create test scripts that are expandable, 

accurate and cover all required test conditions 

 

Running the System 

The test scripts developed by the RFT in this study were used to test one of IBM’s 

internal web applications.  This web application was chosen for this study because it contains a 

large variety of GUI components, allowing for a wide variety of test scenarios. 

A. Environment of the System under Test 

The system under test includes the following: 

 Microsoft Windows 10 

 Microsoft Office 2016 

 Java Runtime Environment v8 

 IBM Rational Functional Tester v8.6 

B. Results and Analysis of the Test  

According to the results of testing of the chosen test scenarios, it can be concluded that 

the IBM Rational Functional Tester (RFT)  can reduce the workload of the tester conducting 

regression testing (Wikipedia, 2019) .  Table 1 demonstrates how effort (man hours)  can be 

reduced after implementing the proposed solution. 

 

Table 1 Comparison of Man Hours of Activities before and after Implementation of Solution 

Activity Days Spent 

Before After 

 Creation of the scripts 25  27  

 Preparation of test data 2  2  

 1st cycle of using scripts 20  10  

 2nd cycle of using scripts 19  10  

 Total 66 49 
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The test results of the software can also be presented in a simple manner because the 

results and test conditions are organized and kept within the same file.  This makes it easy for 

testers to analyze the results of the test scenarios and to see which test case is passed or failed, 

along with the reasons of the failed test cases. In addition to providing the users with the ability 

to generate test results in a simple format, as demonstrated in this study, the tool also provides 

built- in test results/ logs ( refer to Figure 1)  that offer further detailed information of the test 

results. 

 

Conclusion 

In order to improve the quality of software, it is vital to have effective testing to validate 

that the software operates in accordance with the requirements.  However, the process of testing 

can be very time consuming and costly.  Therefore, the authors propose that automated software 

testing ( AST)  tools should be implemented to reduce the test effort, duration and the cost. 

However, many Automated Software Testing (AST) tools, in the market today, lack the scheduling 

feature that allows for multiple test scripts execution to cover multiple test scenarios. They are also 

incapable of producing and displaying the test results in an easy-to-read format. 

The conclusion of this study suggests a solution to solve these issues through the use of 

the IBM Rational Functional Tester (RFT) .  This tool utilizes a configuration file that acts as a 

scheduler for multiple runs of various test scripts.  These test scripts, in turn, can execute many 

test scenarios. Each of the test scenarios retrieves the test data from an input test data file. After 

the scheduler is run, an output test data file is generated, displaying the actual result and 

comparing it to the expected result, along with the status (pass/ fail)  of the test scenario.  The 

RFT reduces both the time and cost spent in running the test scripts; it essentially offers a 

simpler-to-use solution to software testing than its competitors.  
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