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Abstract

Automation frameworks play a key role during the test case executions. Some of the most
common frameworks available in the market are BDD and keyword-driven, etc. A common
challenge associated with these frameworks is the manual effort spent in mapping the keywords
to the templates required for the framework. In order to overcome this challenge, artificial
intelligence (Al) can be used to automate the keyword identification and mapping process.
This white paper proposes a novel Al-based script-less approach to reduce the manual efforts
and map the keywords to the predefined template. There are other similar frameworks which

make use of Al-based techniques to overcome this challenge by eliminating the scripting
efforts. The method proposed in this white paper is based on an in-house deep learning LSTM
(long short-term memory network) model developed without any third-party API (application
programming interface). The solution is capable of supporting domain -based keywords in
various test automation ventures.
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Introduction

In the testing domain, there are a wide range of automation test frameworks available in the
market. These test frameworks rely on converting test case documents to either test scripts or
markup language-based files manually. Recently, the influence of artificial intelligence technology
is becoming very prevalent to ease up the testing process both for functional-based and
performance-based testing. This reduces the need for manual efforts in scripts, thus increasing
test coverage and reducing overall effort. The use of NLP (natural language processing) helps
the system in understanding patterns and achieving the desired goals.

A test case document consists of prerequisites and a set of test steps, along with test data. A test
step in a test case document tells the sequence of actions that must be performed for a given
test scenario. These are usually recorded in human understandable languages. Natural language
processing is a branch of machine learning that deals with the patterns and observations in
text data format. The primary objective is to analyze and synthesize human understandable
languages. Thus, for test case documents, NLP can be utilized to get the semantic understanding
of the test step and extract the required actions.

Each test step has a sequence of actions, and one of the most used algorithms in sequence
labelling is named entity recognition™ (NER). The primary objective of NER[®!is to identify and
extract information from an unstructured text. The extracted information could be pre-defined
categories from general information such as geographical locations and monuments to domain-
specific criteria such as news categories, genome markers, and device classifications, etc. Pre-
trained NER engines do a great job in classifying general information, but they pose a great
challenge while identifying domain-based keywords or phrases in the text.

The overall purpose of this endeavor is to capture action items from the test step to a predefined
template which, in turn, is used as input for action-driven automation frameworks. This template
is customizable based on framework requirements. There are similar solutions available in the
market which make use of third-party APl and rule-based techniques. But most of these solutions
do not support backward-version compatibility. The proposed solution is achieved using an in-
house developed NER model that acts as a core engine. This model uses a deep learning LSTM
architecture built from scratch and is now well-suited for automation testing frameworks. It is
highly customizable and capable of supporting various domains for testing (web, mobile, and
e-Commerce etc.). Addition of data (test steps) for further enhancement or training is simpler
when compared to open-source platforms available in the market (the solution follows global
standards of labelling sequence data). The in-house NER model provides greater control in
selection of embedding, tuning of hyper parameters, and optimization techniques. An open-
source, APl-based model acts as a black box and usually does not provide customized controls
on training.
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Market Trends

Script-less test automation tools are built on Al and visual modeling, enabling the accelerated
formation of test cases that cater to test automation. Watch out for the higher adoption of
script-less test automation tools as the main software testing trends in 2021. Script-less test
automation tools are developed using Al technology that allows faster formation of test cases
that cater to automated tests. 3.

The advantages of script-less testing are effectiveness, ease of review, and saving of precious
resources. Automated testing tools like Selenium built on this approach will empower even the
non-developers to create test case scenarios with zero scripting knowledge. This will reduce the
time spent on recurring test cases.

According to a recent report of MarketsAndMarkets, “the global test automation market size
is anticipated to rise from USD 12.6 billion in 2019 to USD 28.8 billion by 2024 at a CAGR
(compound annual growth rate) of 18.0 percent during the prediction period”. Automated testing
support teams to execute recurring jobs, identify flaws rapidly with extra precision, persist with
a feedback loop, and test coverage. Consequently, companies can easily save enormous work-
power, time, and cost if they integrate test automation in their quality assurance processes 4,
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In recent times, many test automation frameworks[5] use Al-based NLP models to process the
test case documents and get it in the desired formats. There are many NLP models available
in the market to process the test cases and extract the phrases or keywords in the required
template. This template can act as the input to keyword-driven test automation frameworks. In
testing, the test case documents are developed in a template or test scripts for execution on
frameworks. ¢

The test case data collection process involves gathering data from various test case documents
across domains. The test steps are selected based on the frequency as well the variations
in the test step sequence from the test case documents. These test steps are cleaned by
standard NLP methods by removing special characters, stray white spaces, and new lines. In
case of compounded test steps the solution handles through a novel sentence segmentation
approach 71, Each test step is considered as a sequence, and these sequences are labelled by BIO
methodology. The labelled entities are grouped in a sample template (control, event, control
text). The test steps from the string representation is converted into vector representation by
means of pre-trained embeddings such as Word2Vec, Fasttext, EImo, Bert, and Glove, etc. The
sequence labels associated with each test step are encoded into categorical formats.

The in-house developed NER model follows a deep LSTM architecture which provides a sequence
output rather than a single output. Thus, each LSTM layer feeds a sequence!® to the layer above
it. The length of the sequence input and output will remain the same depending on the input
test step length. Vector representation of each test step is fed to the input layer of the LSTM
model. The output sequence is obtained by applying a softmax function over the output of
the last LSTM layer. Each element of the output sequence gives a most probable entity of the
element. Each LSTMI® layer can be customized with the desired number of hidden neurons and
RelLu as an activation function. This deep LSTM model is trained with a cleaned test step data
with a train and split ratio of 90:10.

TestCase Document Pre Processing Action Driven
Formats Supported l Data Extraction template

xlsx, .docx or .pdf .
Post Processing

Data _ NER Review and
processing the fly
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I) Test case document

SI. No Test Step Expected Behaviour
1 Enter the URL http://www.abcdefg.com Webpage is opened
2 Select ‘Unavailable’ radio button Radio button is selected
3 Enter password in ‘Password’ textbox Password is entered
4 Click on the ‘Price’ link Price link is clicked
5 Enter price in the ‘Price’ textbox Price is entered
6 Select currency from ‘Currency’ dropdown Currency is selected
7 Enter Tax details in the ‘Tax Details’ textbox Tax details are entered
8 Enter details in ‘Expires After’ textbox Details are entered
9 Click on ‘Display Address and Contact Information | Checkbox is clicked
on Price Page ’ checkbox
10 Enter time in ‘Minutes’ textbox Minutes entered
1 Click on ‘Allow Save and Resume Later’ checkbox | Checkbox is clicked
12 Select ‘Select Theme’ dropdown box Dropdown box is selected

i) Sequence labelling model- Action-driven output template

Control Control text Event Reference
toUrl navigate http:/www.abcdefg.com
Radio Unavailable Select
Textbox Password enterText
Link Price Click
Textbox Price enterText
Dropdown Currency Select
Textbox Tax Details enterText
Textbox Expires After enterText
Checkbox Display A_ddress a_nd Contact Click
Information on Price Page
Textbox Minutes enterText
Checkbox Allow Save and Resume Later Click
Dropdown Select Theme Select




Benefits

¢ Provides keyword-based templates to help automation frameworks for faster execution
¢ Re-training is made simpler
e Provision for re-training using existing models

¢ In-house developed model is highly customizable to extract required keywords from test
case documents based on framework requirements

e Scripting expertise not required
e Faster turnaround time
* Easy to integrate with existing automation frameworks through connectors

¢ Requires minimum storage space

Conclusion

This in-house developed NER model processes the test case documents and provides them
in a pre-defined template. The solution is developed using a deep LSTM algorithm and can
be integrated with any keyword-driven frameworks. This solution will assist in processing the
test case document to the template format, as required by the frameworks with its highly
customizable parameters. The solution uses storage space more efficiently when compared to
other tools available in the market.
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