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Abstract
Software Testing Life Cycle (STLC) is a testing process which is executed in a sequence, to 
meet the software quality goals. In today’s world with the advent of technologies, companies 
follow various testing methods to cater to their customer needs. The traditional methods involve 
manual effort to develop an automation test script from a test case document which involves 
cost and time. The test script can be executed through Automation frameworks. 

With the boom in Artificial Intelligence and Deep learning techniques, the idea is to leverage and 
adapt NLP techniques in the software testing cycle. This white paper proposes an NLP based 
tool to mine and process the required information from the test case document. The information 
is then populated in an Action driven template as an outcome. This will act as an input for 
enabling execution with Automation Framework and will replace the need for test scripts. The 
proposed NLP tool helps to overcome the efforts spent in developing test scripts from test case 
document for automation. 

The proposed tool is also known as TAROT (TrAnsfoRmation Of Test case documents) Engine, is 
designed in a manner that can be plugged into Test Automation frameworks with customization 
for quick turnaround. This, in turn, helps to accelerate the automation cycle. The TAROT Engine is 
built with the learning capability to improve automation efficiency from its previous experience.
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Introduction
In Software Testing Life Cycle (STLC) [1], the test case development phase is a crucial part. The 
objective of this phase is to create, review, and rework the test cases to deliver the test scripts on 
time. The entire testing phase contains diverse activities, techniques, and complex challenges. 
We see that in the present world, the software is growing continuously to meet the critical, 
prevalent and complex customer requirements. In parallel, the quality of the software is to be 
sustained without compromising the test case development efforts. This becomes progressively 
difficult and expensive.
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Figure 1- STLC Process

The testing phase can be divided into two categories manual and automated testing. The 
outcome of transforming manual test steps into automation is a test script. Automation testing 
makes use of software tools to execute these test scripts. In current trends, Software testing 
teams are restricted by deadlines and limited resources for testing. To transcend this challenge, 
most companies are transforming towards AI-based solutions in automated testing.
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There is a surplus of Automation Frameworks [2] available in the market, which will assist in 
creating test scripts, its execution, and analyze the test results. The Automation team develops 
scripts using libraries, APIs, or subroutines, which are made available in the framework. Most 
frameworks require effort from the team to get this scripting task completed. 

NLP (Natural Language Processing) [3] methods, which are used to process and convert test 
cases on a large scale without human intervention will be indispensable for understanding these 
test cases. This approach helps in identifying the words in a sentence (Test case document) to 
predefined entities such as Control, Control Text, Test Data, and Event. The predefined Action 
template (Table 2), which acts as an output, will be filled with the entities derived from the Test 
case document. This is used as an input for an automation framework. With this approach, we 
can minimize the scripting efforts of the Automation test engineer significantly. The solution 
improves efficiency and reduces overall turnaround time in the scripting phase.

The TAROT Engine is designed such that it can work with keyword or data-driven Automation 
Frameworks. The Engine may need minimal customization to transform test cases to the required 
Action template for test execution.

Market Trends
The software testing community has experienced many trends taking shape in artificial 
intelligence (AI) and automation. 

The current trends include the adoption of powerful test automation practices and tools to 
meet the increasing test automation demands for web applications. The need for more test 
automation tools is to manage difficulties in test data and environments, shortening release 
schedules, and lack of time for testing [4].

Given the recent advancements in applications of Artificial Intelligence and Machine Learning 
algorithms, there will be scope for more intelligent Test automation technologies and tools. 
These approaches are being used in various processes of the software testing mechanisms like 
test sequence generation, automation of testing, and checking the reliability of the system. They 
would also bring advancements to formulating test scenarios, predicting application behaviors, 
and predicting areas and levels of test [5].
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Solution
As a part of the test case development phase in any project, test case documents will be 
developed into automation test scripts. There is considerable time and effort spent by the 
automation scripting team to get the scripts developed. The solution conveys how test case 
documents are transformed into Action driven template (Table 2) without developing scripts. 
Thus, a test case document plays a key role in this solution. 

� Test Case Document
.xlsx, .docx or .pdf
Supported file 
formats

 
�
�

� Pre Processing
� Data Extraction 
� Post Processing 
� Updating the 

Action Driven   
template [Template 
is customizable 
based on 
requirement]

 

� Action Driven 
template as Input  
to Execution 
Frameworks 
[Supports Keyword 
driven and Data 
Driven 
Frameworks]

 

INPUT NLP - TAROT OUTPUT 

Figure 2: Solution Workflow

Test case documents (Table 1) layout will be available based on project guidelines. As a part 
of solution development, various formats of test case documents were collected for better 
understanding and to manage the deviations. The below-mentioned factors were observed.  

1.	 Projects may use any of the tools like TFS, HP ALM, test link, etc. where test cases will be 
available in a standard template with an option for download. 

2.	 In most cases, there is no common template followed for test case documents. The test 
case documents will be in any of the file formats like .docx, .xlsx or .pdf. 

3.	 Most of the projects follow a single test case per document and in a few cases, multiple test 
cases are written in a single document. 

The solution is designed to support the above cases effectively. 

The TAROT Engine is developed using open-source NLP platforms and packages. The TAROT 
Engine can parse the test case details and extract the required information. To achieve this, the 
solution is developed using prevalent Machine Learning and NLP Algorithms [6,7,8].

The Engine expects the test case details in granular nature for optimum performance. At times, 
testers may even write obscure test steps which may be complex for processing and may need 
a user review for any corrections. In such cases, it is recommended to deconstruct the test steps 
into simpler ones for better execution.
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We have used a different type of test case documents during development and proof of 
concept of the solution. The test cases mostly dealt with are web services for News, Telecom, 
E-commerce, and ERP based applications.

Example: 

I) Test case document
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Figure 3: Traditional vs TAROT way

Sl.No Test Step Test Data

1 Enter the URL http://www.abcdefg.com

2 Select "Unavailable" radio button

3 Enter password in "Password" textbox Password:****

4 Click on "Price" link

5 Enter price in "Price" textbox Price:20.00

6 Select currency from "Currency" dropdown Currency:GBP

7 Enter Tax details in "TAX Details" textbox Tax Details:NA

8 Enter details in "Expires After" textbox Expires After:60

9 Click on "Display Address & Contact information 
on price page" checkbox 

10 Enter time in "Minutes" textbox Minutes:30

11 Click on "Allow save and resume later" checkbox

12 Select  "Select Theme" dropdown box Select Theme:Pre Employment 
Theme

7
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II) TAROT - Action Driven Output Template

Control Control text Event Data

toUrl  navigate  http://www.abcdefg.com

Radio Unavailable select

Textbox Password enterText ****

Link Price click

Textbox Price enterText 20

Dropdown Currency select GBP

Textbox TAX Details enterText NA

Textbox Expires After enterText 60

Checkbox Display Address & Contact information 
price page 

click

Textbox Minutes enterText 30

Checkbox Allow save and resume later click

Dropdown Select Theme select Pre Employment Theme

Test case varies with test data given in each input sheet. Based on the content, the solution 
groups the data to relevant Action items. This is achieved by in-house NLP algorithms. The 
solution captures the Action items from model and populates to a pre-defined Action template. 
In case the solution comes across the “Repeat” word as part of the test step, the solution takes 
appropriate steps without impacting the test coverage. This is used to “Repeat “a set of input 
statements where the data differs with every iteration (Data provided through external excel 
files).

There is a possibility to get some of the entities in the Action template to be empty. In such 
scenarios, the solution uses relevance and correlation techniques to fill in the empty entities 
in the predefined template. As a part of standardization, the solution validates the entities in 
the template, to meet the framework requirements. This is because each framework will have 
its libraries to perform functions. As part of customization, new APIs can be developed based 
on requirements and can be incorporated into the Framework. The populated template with 
entities will be shared to the user for final review before test execution by the framework.  

Table 2
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Benefits
1.	 Scripting efforts will be made trivial

2.	 3x speed in transforming test case document to a template 

3.	 Learning through previous experience to achieve improvement in performance

4.	 Tester does not require any coding expertise  

5.	 Improved turnaround time for test case transformation

6.	 Plug and play capability with automation frameworks

7.	 Provision to support External Test Data documents.

8.	 Capability to Process Test document of different file formats (E.g. .docx, .xlsx, pdf, etc.)

9.	 Inbuilt capability to handle the ‘Repeat’ statement

Conclusion
This solution converts the Test case document into a pre-defined template using NLP. This is a 
separate tool that can be plugged into any Automation Framework with minimum integration 
effort. With this solution, the test case documents can be processed and directly executed 
without developing test automation scripts, thus, minimizing the scripting efforts and reducing 
the turnaround time in the automation cycle. As a part of an ongoing enhancement to the 
solution, Deep Learning techniques will play a vital role in pre and post-processing stages of the 
solution.
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