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Abstract – The concept of quality in software means that the software meets needs and expectations of the customers and also is 

free from defects or deficiencies. Quality software saves time and money since it is unlikely to occur errors in testing and 

maintenance stages. Assuring the quality of the software is related with software testing processes. Testing is the process of 

controlling the system carefully from different aspects, either manually or automatically, to see if it coincides with customer 

requirements. There are many reasons to test the software such making sure the product quality before it is presented to the 

customer, reducing rework and development costs and detecting errors in the early stages of the development process and 

preventing them from spreading further stages. The aim of the study is that investigating and giving a brief information about 

both Apache POI library of Selenium test tool and data driven testing. Therefore, in the context of the study, a data driven test 

application is implemented with Apache POI library of Selenium in order to perform our test scenario. Then the test methods are 

executed and test results are examined. Finally, it is understood that data driven testing can be carried out easily with built in 

methods of Apache POI library and can be installed for free by users for testing purposes. 
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I. INTRODUCTION 

Software quality has become increasingly an important topic 

with the increase in large-scale applications. Quality can be 

determined with software testing processes. Software testing 

is the activity of detecting and correcting errors before the 

product is released to the market or reaching the customer. In 

addition, it provides knowing whether the product has reached 

sufficient maturity. Software test results are constantly 

presented to the project team with reports, so that the reporting 

and testing process can be followed. All stakeholders have up-

to-date information about the progress of the project and the 

actions to be taken. Software tests are important to ensure the 

following items such as demonstrating the software can meet 

the requirements, ensuring the software progresses as planned, 

improving the quality of the software, assuring the software is 

bug-free in an acceptable level, guarantee that the software is 

sustainable. Moreover, it increases the customer satisfaction 

and and creates a groundwork for future orders [1]. Different 

types of software test methods are applied according to the test 

scenario. Functional testing is a kind of test level where 

software is controlled based on its requirements. Functional 

test checks the results of a given set of data by comparing them 

with the expected result set. Therefore, it is operated as result 

oriented and simulates real system usage. Regression tests are 

performed after the necessary corrections are made in the 

application. The problems identified in the previous tests are 

resolved and that new errors will not occur. On the other hand, 

performance test is often used synonymously with "load test". 

It can also be defined as the functionality test (workability test) 

of a system under severe conditions like unexpectedly heavy 

loads, huge increase in requests, very intensive numerical 

operations, complex queries, etc. User acceptance tests are 

done by the users to determine to what extent the application 

meets the requirements before accepting the application. The 

white box testing technique is code testing and and the source 

code of the project is tested. For example; flow controls, 

conditions, etc. in software code. elements are analyzed in this 

stage. Hence, such tests depend on knowledge of the internal 

logic of the application code. Black box testing is a process of 

checking the the application through the interface. In this test 

technique, knowledge of coding is not required [2]. 

Furthermore, test automation is used to alleviate the burden of 

test processes since testing is the most time-consuming stage 

in the life cycle of software development. Automated test 

procedures does not only contribute to cost reduction, it also 

aims to increase the quality of the project. In this context, 

varios test automation tools are developed to automate the test 

scenarios [3]. In this study, we investigate the usage of Apache 

POI library of Selenium tool to handle data driven testing. At 

the end of the study, it is seen that the library has useful built 

in methods to access and get data for testing purposes. While 

second part of the paper explains the Selenium ve its structure, 

third section gives information about Apache POI library. 

Fourth section shows the data driven test of Excel file with 

Apache POI library and Selenium. Finally, study is 

summarized and conluded in fifth section. 

II. GENERAL SCOPE AND STRUCTURE OF SELENIUM 

    Selenium was developed in 2004 by Jason Huggins working 

at Thought Works company The story behind this initiative is 

as follows: At that time, he was working on a web application 

requiring regular testing. During these studies, he realized that 

the manual test processes has increased causing inefficiency. 

First, he created a JavaScript program that could automatically 

control browser actions and named it JavaScript Test Runner. 
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Later, he completed this program as open-source and named it 

Selenium Core [4]. Selenium is very popular and widely used 

today because it can run on many different browsers and 

operating systems, can be controlled by different programming 

languages and contains many different test functions. One of 

the most important features of automation testing is to prevent 

errors that may occur due to human interaction (manual 

testing) during the testing process [5]. Selenium is an open-

source and web-based testing tool used to automate test cases 

and improve performance [6]. Selenium has become an 

important tool due to the complexity of testing processes with 

the expansion of web applications in today's world. It includes 

a very broad set of testing functions for the process of testing 

almost any web application. It is possible to perform high level 

operations with a wide range of test functions on different 

browser platforms. Commands written in Selenium are called 

"Selenese". Action oriented commands play a role in testing 

actions such as “Click this link” or “Choose this option”. If 

such actions fail or an error occurs, the test execution process 

is stopped. There are three versions of Selenium that can be 

used in full automation for web applications, each with a 

different role [5] [7]. 

Selenium IDE 

It can be defined as an integrated development environment 

for tests. Selenium IDE, originally designed by Shinya 

Kasatani, has a recording feature and is used as a Firefox 

extension. Editing of test cases and debugging take place in 

this environment. 

Selenium Core: 

Selenium Core is a testing tool for web applications and can 

be described as a simpler form of Selenium. However, it can 

not perform actions such as switching between HTTP and 

HTTPS protocols and file processing. 

Selenium RC:  

It's a good solution for tests that require more than just plain 

browser actions. It is suitable for relatively complex tests such 

as reading and writing files, querying the database, and 

sending test results by e-mail. It is a requirement for Selenium 

RC that the server should be started before the test scripts are 

run. 

Selenium Grid 

Selenium Grid is a tool to execute Selenium tests in parallel on 

different machines. Selenium WebDriver is the core library to 

drive web browsers on a single machine. 

Selenium WebDriver 

Selenium WebDriver, in other words Selenium 2.0, Webdriver 

directly communicates with the browser, so it can be said that 

it is much faster than Selenium RC [7]. Selenium WebDriver, 

which includes many language support for writing test files, 

has the ability to function through different browsers and 

operating systems, but it does not have the ability to test 

desktop-based applications [8]. In addition, the ability to 

generate test results is not available. The general structure of 

Selenium is summarized as in Figure 1. 

 

Fig. 1 General Structure of Selenium 

As seen in the figure, Selenium user and server appear as two 

basic components. Both components include the Webdriver 

API. The Webdriver API is used to interact with web page and 

other application elements and to generate test scripts. 
Additionally, it includes a remote web driver class that 

communicates with a remote Selenium server. Selenim server 

consists of a server component used to accept requests from 

Selenium user's RemoteWeb driver, Webdriver API used to 

run web browser tests, and Selenium network used to run 

parallel tests via dissimilar machines and browsers (Devi et al., 

2017). Workflow of Selenium can be explained as follows: 

- The automation script is run. 

- For each Selenium command, an HTTP request is 

created and sent to the browser driver. 

- The browser driver uses an HTTP server to receive 

HTTP requests. 

- The HTTP server determines the necessary steps to 

implement the Selenium command. 

- The steps are executed on the browser. 

- Application state is sent back to the HTTP server. 

- The HTTP server sends the state back to the 

automation script [9]. 

Selenium WebDriver supports many different types of client 

libraries such as PHP, C# (Nunit), Java (TestNG, JUnit), Perl, 

Ruby (Rspec) and Python (Robot, PyUnit, Unittest). In 

addition, it also works in web browsers such as Chrome, 

FireFox, Safari and PhantomJS. 

III. APACHE POI LIBRARY OF SELENIUM 

      Apache POI is a popular API that allows programmers to 

create, modify and view MS Office files using Java programs. 

It is an open source library developed and distributed by the 

Apache Software Corporation. Apache POI contains different 

classes and methods to work with MS Office documents. The 

service is divided into different components such as: 
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• HSSF (Horrible Spreadsheet Format): It is used to 

read and write xls formats of MS Excel files. 

• XSSF (XML Spreadsheet Format): It is used to read 

and write xlsx formats of MS Excel files. 

• XWPF (XML Word Processor Format): It is used to 

read and write docx formats of MS Word files. 

• HSLF (Horrible Slide Layout Format): It is preferred 

to read, update or create Powerpoint representations. 

• HDGF (Horrible DiaGram Format): It contains 

methods and classes required for MS-Visio files. 

There are also tools released by different companies such as 

Apache POI. These tools can be listed as Aspose cells for Java 

(Aspose), JXL (Common Libraries) and JExcel (Team Dev) 

[10]. 

IV. APACHE POI LIBRARY OF SELENIUM 

     A new project has been created in the Netbeans tool to 

perform data-based Excel tests. The relevant jar files should be 

added to the build directory of the project as seen in Figure 2. 

In addition, the TestNG tool is used for performing the tests 

and reporting of test results.  

 
Fig. 2 Creating the Excel Transaction Class 

An Excel list is created for testing. In this list, information such 

as user e-mail address and password are stored. In the project, 

e-mail addresses and passwords of the users are read 

respectively from the Excel file and directed to the Gmail login 

page. In order to extract the relevant data from the Excel file, 

a separate Excel operation class has been created as follows. 

In this class, some variables are created from the classes 

defined in the Apache POI library to access the target Excel 

file and the worksheet including the test data. The directory of 

the Excel file and the name of Excel worksheet are given as 

parameters to the constructor method of the class. Therefore, 

user should specify the appropriate parameter values while 

creating an object of this class. In this method, the 

FileInputStream object is defined with the directory name of 

Excel file parameter, and then the Excel workbook is accessed 

with this object. Then, with the help of the Excel workbook 

object, the worksheet is accessed. 

 

 
             Fig. 3 Extracting Excel Data 

A separate test class has been created for data-based testing 

and it can be seen in Figure 4. Here, the ChromeDriver is 

defined and the web page to which the application will be 

automatically redirected is specified. If there is a method to be 

run before test automation in TestNG, this is done by adding 

the @BeforeTest notation to the relevant method.  

 
             Fig. 4 Data-Based Test Class 

A data provider is needed for data-based testing, and this 

dataset is created with the array filled with Excel data 

illustrated in Figure 5 by giving a special name in the 

parameter. 

 
             Fig. 5 Creating Data Provider 

While testing name of the dataset is described with data 

provider before the test method shown in Figure 6. Then, it is 

necessary to determine the appropriate fields on the web page 

in order to control the login with both the user name and 

password in the data set. At this point, built in methods of 

Selenium can be also benefited. After the fields are decided, 
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the data fields are sent and the login process of the web page 

is done automatically. The success of the test is determined by 

the URL information of the web page. The current URL is 

compared with the expected URL and the test result is 

considered as successful if both are equal. Otherwise, the test 

will fail. When the test class is run, it is seen that the test passed 

successfully as in the Figure 6 and it is understood that the 

Excel data is valid and correct. 

 
Fig. 6 Testing the data with Selenium Commands 

 

 
Fig. 7 Successful Test Result 

V. CONCLUSION 

Software tests are of great importance in software projects in 

terms of cost, time and customer satisfaction. Time should be 

devoted to software testing to ensure the maximum quality of 

the software before it is presented to the customer. For this 

reason, tests play an important role in order to see that the 

products function correctly and meet customer expectations. 

On the other hand, application defects return to companies as 

a cost since correction of defects leads to costs. Tests need to 

be accomplished properly and comprehensively to minimize 

these costs. Thus, the errors determined by the testers are 

corrected in the early stages and are not spread to the later 

stages. This provides benefits to the institution in terms of time 

and cost. As a result, test experts should be included in the 

software projects developed and the software should be tested 

from different aspects before it is released to the user. Within 

the scope of the study, a data driven test application is written 

with Apache POI library of Selenium test tool in order to 

perform our test scenario. Then the test methods are executed 

and the results are examined. Selenium is free of charge and 

can be easily installed and used by users for testing purposes. 

Our aim is to give information about both Selenium tool and 

data driven testing for the people who are interested in testing 

operations. 
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