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ABSTRACT: A fact that we cannot deny is, web applications testing has become a very large scale, hence the interest of
developers and especially testers to find the best solutions ever in order to improve web applications testing quality.

Many web testing tools provide to user the “record and replay” feature that, like any other testing process, aims to compare
actual results with expected ones to ensure the application functionality. But this approach has failed functionally
speakingdespite its widespread in most of web testing tools.

In fact, the challenge of most developers is to ensure quality by increasing the test accuracy and at the same time speeding up
testing process. Facing those urgent needs, and these actual facts (record and replay approach) it became necessary to find
another approach, from this came the idea to create model-based tests.

Model-based testing is a new approach in web testing world and unlike record and replay technique, just a few tools relay on.
Due to all its functional advantages, we have chosen to create a web testing tool that is based on this powerful technique and
improve it, in a way that simplify modeling implementation in order to reduce the rate of errors.

Our System will be represented in a graphical user interface that allows user to choose, in factor of his need, between an
automatictest cases generation to save effort and time, or a manual selection mode, in case of a specific test case is needed.
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1. Introduction

Software engineering (SE) is defined as a systematic approach to the analysis, design, assessment, implementation, testing,
maintenance and reengineering of software, that is, the application of engineering to software. [1]

All those phases are very important and have a specific role in SE’s cycle, especially software testing that acts as a significant
element in this cycle and it represents also a fundamental key for software quality assurance (SQA). Software testing has as goal
to test the software performance by measuring the gap between the expected behavior of the software under test, and the test
results. This comparison allows tester, to analyze errors and bugs in order to fix them and develop the software performance. As
a critical factor in SQA, software testing is considered like a definitive review of the tool’s specification: it permits tester to
redesign the tool specification after the test in case of failure.

This procedure is applied on web applications too in similar ways to obtain the same goal: applications quality assurance,only
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that web applications are more complicated to be tested because of the interaction of the application with the rest of the
distributed system. In fact, in more precisely terms, web applications testing is a process that measure the functional and non
functional proprieties of a given web application to analyze its performance in order to fix errors or even more than that, to reach
a better level of the application under test.

The demand on web applications or generally, software testing tool is increasing with the increase of applications or software’s
failures and cost. Under these facts developers are usually forward for more efficient testing tool to ensure the product
functionality. From this need our project came with the idea to develop a web application testing tool: a question that can
automatically came in mind, many and diverse tools are provided to satisfy this need so what benefits do the project involve?

This question will find its answer later in rest of this paper’s presentation.
2. Different Approach to Software Testing [2]

The main idea of this paper is trying to improve the popular existing approach of testing web applications. In fact the most used
technique to test web applications is the approach record and replay but we have proved that it is an unreliable technique so that
an alternative solution must be taken. This settlement is the model based testing technique, and our paper will be based in this
fundamental perspective.

Our Graphical user interface will form a simple way to users to test web scenarios throw the new technique “model-based
testing” introducing a new and a simple way to perform test cases.

2.1 The record and replay approach
This techniques is like it name indicates, consists to record a scenario from a web application then try to replay it again inorder
to extract failure cases and to ensure right ones.

A web scenario is a group of a finite number of actions that user can do manually, this group includes any action that can be
performed by the mouse from a web page displayed in a browser like: click a button, click a link, fill a text field, drag and drop....
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Figurel. Process of the record and replay approach

Scenario is recorded step by step that means action after another to form a test case, after been registered by the tool this test
case can be replayed so that user can observe the results generated after the test execution and analyzes them. During the use
of this approach all test cases must be done manually.

2.2 The Model-based testing approach
Model-based testing is the processes of testing, proceeding from a model that describes the comportment of the application that
user want to test.

This model can be represented by an UML diagram written in any programming language, which is designed in a way that
reflects the whole applications functionalities.

So model will be used in order to represent and simulate the behavior of the system under test. The model must be abstractto
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be faithful to the real system description.

The key skill that is really required to make the model successful and derive good test cases from is the design of agood and
abstract model that captures only the essential aspects of the desired application or in general terms, the system under test.
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Figure 2. Process of the model-based testing reproach

Model-based testing is a technique that reduces the amount of the user interaction by minimizing the manual tasks afforded by
user, and produce tests automatically.

This technique only demand a well done model, that is the only part user have to do, and the rest of procedure will bedone by
the tool itself automatically and basing-on this given model.

3. Study of Existing Web Testing Tools

As a starting point of our project a large study has been done while exploring the web testing tool’s domain.

Many and various tools are provided, for that users may wonder what tool to use when testing its applications. Recording to our
research, we have selected a list of 20 web testing tool. The choice was based on two major characteristic:

At the first place, selected tool must be Java-based, after, we have tried to figure out those between the large scale of java based
tools, what are the most famous and most used (this analyze was concluded from the importance accorded to a given tool in
professional forums discussions, web developers opinions, the total downloads number of the tool trial...).

Then, when actually “trying” to judge, in practical terms, the value of these pre-selected tools, some of them was illuminated, in
fact many problems occurs when trying to evaluate some tools: some of them display errors even before any action is performed
(like cubic test), other ones seems to be inefficient or very complicated and incomprehensible by regular user (like GUI Dancer
and Jubula)...

The final selected list, contains eleven web test tool, those tools are been downloaded (the trial version) and analyzed by testing
them in a methodological way: the chosen way was to answer an eight question based, questionnaire.

These questions are posed in a way to study the global characteristics of a web testing tool: this study allows comparing
between those tools, concluding theirs features and most important theirs limits...

Those critical questions are:

» Isthe tool able to test Ajax applications?

Is the tool able to record a multisession test?

Is the tool able to make HTML element assertions?
Is the tool able to produce a test report?

>
>
>
» Is the tool able to support more than just one web browser?
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» Is the tool able to support options that allows user to pick how to extract and record HTML elements?
» Isthe tool able to handle with errors?
» Is the tool able to import and export projects?

We have answered all these questions with eleven web testing tool. The following list represents names of the eleven tested tool
in our study: iMacros standalone, The ‘iMacros’ Firefox plug-in, Testing anywhere, Win task, Bad Boy, Sahi, NeoLoad, Selenium
IDE, Fabasoft app.test, VTest, Qengine [3, 4,5, 6, 7, 8,9, 10, 11, 12].

For every one, of these mentioned tolls, we tried to answer with details and screenshots the eight questions explained before.

3.1 Analyse of existing web testing tools
The analyzing part will be given in a simple recapitulation format that resumes all the done study. We have choose to illustrate

| The | The Testing | Win | Bad | Sahil Neoload Selenium | Fabasoft | VTest | Qengine
iMacros | ‘iMacro | anywhere | task Boy IDE app.test
stanalone | &'
Firefox
plug-in
Ifll . Mo . Yes No ”‘fes . Yes . Yes . Yes ' .‘r'es . Mo . Yes . Yes
(By (By
defaults defaulis
No) No)
.I],EIND .ND .ND .ND .ND.ND.ND lND .ND .No .ND
{E . Yes . No Yes . Yes . Yes . Yes . Yes ' Yes . No . Yes . Yes
. Q4 . No . No . Yes . No . Mo . Yes . Yes ' Yes . Yes . Yes . Yes
|f15 . MNo . No No ”‘fes . Mo . Yes . Yes ' No . Yes . Yes . Yes
. a6 | No | No . Id, index, | No 'No | No | No ' Id, names, | No . Id, | No
attributes Xpath class,
L . . . [ . . | href |
Q7 No No Yes Yes Yes | No MNo No Yes Yes Yes
. as . Yes . Yes . Yes . Mo . Yes . Yes . Yes ' Yes . Yes . Yes . Yes

Figure 3. Recapitulation of the study

all studies done before, in a small table that aims to allow a direct easy comparison between deferent tools.

Table’s cells, represent brief answers of the questionnaire in factor of columns that represent tools names and rows are
questions numbers.

3.2 Critique of existing web testing tools

The most important and common limits are: the problem of the use of the dynamic ID while recording actions and saving HTML
objects during the test, and the un-multisession issue. Regardless of the questionnaire the studied approach has itself, many
inconvenient, in fact the record and replay technique has many problems.

A matter of fact, we have discovered during tools testing that, the record and replay approach is an unreliable technique because
of its multiple inconvenient.

» Not all tools support Ajax actions and between those who do, the dynamic generation of ID can Breakdown this process.
» Dynamic added HTML-Elements are not easy to be found, because of the automatic generated attributes like the ID.

» Thetools identify the HTML-Elements generally with the ID-Attribute.
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Afew tools give the possibility to modify the method how the HTML-Elements should be identified, and even with that user
have to be aware of some technical details to user another option.

By complexes web sites it is not possible to record any test cases because of the function variability.

If the web site is updated the tester must probably repeat some recorded test scenarios.

It takes a long time when recording a large number of test cases of the same application.

Some actions are ignored for most tools that are based on this technique, like drag and drop, click on a text field...

Maybe it easy to record a test with simple mouse clicks, but it is also easy to forget some test cases when recording a test
suite.

YV V V VY VY

3.3 The proposed approach

The most important benefit of model-based testing is that instead of perform many test cases manually tester can replace that big
effort and just design a model that describe the expected behavior of the application that he want to test. From user requests and
a given applications user have to generate all test cases manually but the model-based testingtechnique save tester effort by
generate all test cases automatically and only the model have to be done manually.

From a given model user can select a specific algorithm that permit test cases generation, so tester can obtain different test cases
depending in the used algorithm.

Our project relay on this approach because of its diverse benefits:
» Reduce time costs: many published studies show that this technique reduces time while testing.

» Help to detect logical errors: besides its nature role; detecting functionality errors, model-based testing can help to detect
some requirements errors in the application structure and design, which means while designing the model tester can detect
some errors or lacks in the application conception.

» Easy to be updated: one important advantage is that when requirements of the applications change it will be very difficult to
be done again: in case of large amount of test cases that will take time and patient to repeat them manually. In case of model-
based testing user can only update his model and regenerate new test cases automatically.

The main disadvantage of the approach is the time that has to be spent while modeling an abstract model and also the expertise
of some programming language and modeling skills to achieve a good model.

Besides all those benefit our program, java-based, will resolve the problem of dynamic ids generation by the use of annotations
and also the problem of the un-multisession issue by the use of HMTLUnit Test.

Our application will be in a flash representation a graphical user interface GUI that is divided into two parties:

» General test scenarios creation: based on, like explained before, the model-based testing approach to automate test cases
generation.

But in our case this approach is improved by combining some actions in one action to simplify the model preparation.
» Specific test scenarios creation: that permit user to perform a specific test case manually.

So, like that, our project will be like a combination between the two approaches advantages:

» The possibility to automate testing generation: especially in case of large amount of test cases needed, to profit from model-
based testing technique and test automation.

This technique will be faster and easier in our project by simplifying the recurred model designing comparing of existing model,
this plus will make models easier to be odeled by user and reduce the amount of errors in the test.

» The possibility to pick manually recording test in case of a specific test case, because if the tester want to test just one
specific case, automate way will generate many test cases, and that will demand a time to find the suitable and desired case. So,
in this case, a manual test will be a faster, easier and more practical solution. The manual mode will part also from a given model.
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Figure 4. The architecture of the GUI
4. Design and Realization

The tester is allowed to do three main actions: he can generate n automatic test case, a manual one, or he can simply manage
an existing test case.

For automatic test cases generation, user had to pick first of all, the automatic mode that informs the application to generate
automatic test cases, and of course include the model, from which the application will start to produce automatic testes.

The second possible mode of test creation is the manual mode. To do this, user had to choose the manual mode then enters the
application’s model. After finishing those to basic actions, user can in this level pick one or many action, from those proposed
by the tool to make a test case.

For the manual mode, the tool will pick all possible actions available in the given model, then display them in a combobox, so user
can choose a specific action, for every selected action a state’s target, from this state, new actions are available and displayed
in the GUI.

User can pick actions and moving from a state to another, as many as he wants, to form a specific manual test case.

During recording his test, user is free to make assertions, if there available for some actions, save the current test, or execute it.
The third and main action that user can pick in this application, is to manage an existing test suite. This management is a
combination of three actions, edit an existing test case, delete a test case or add a new test case to the current suite.

For the realization part, we have used eclipse and java swing to build our application.

For the automatic mode, this part is already done because we chose to integrate to our application a framework that guarantee
this feature, in order to provide performance to our application, for that we have chosen the ModelJUnit framework, that
isalready model-based only we have changed the model implantation in order to made it more simple to be designed and reduce
errors.
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Figure 5. The procedure of the manual mode

For the manual part, our goal is to develop an interface that permit user to produce scenario by picking actions, one after the
other. The photo below show how is the procedure of adding actions to form a test case, must be done.

Like we said previously the final project will be a combination between an improved (our first goal) model-based framework, for
automatic test generation, and our manual interface.

The introduced model, to both modes: manual and automatic is written based on annotations to group the model (java class) into
states (classes) and actions (methods).

As a final step in our project, we chose to use HTMLUnit to avoid the problem of multisession, in fact HtmlUnit is a headless
web browser written in Java. It allows high-level manipulation of websites from other Java code, including filling and
submitting forms and clicking hyperlinks. It also provides access to the structure and the details within received web pages.
HtmlIUnit emulates parts of browser behavior. [13]

5. Conclusion

Our system is a java-based, graphical user interface that combines automatic model-based testing mode, and specific manual
testing. The automatic mode is useful in case of many test cases needed, and the manual mode is specified for manual quick test
cases. Our application relay on a strong efficient technique that requires only an abstract model to automatic or manual produce
test cases, besides this our application demand simple easy and well standardized models. The approach of model-based is
improved in our application; also it can produce both modes: manual or automatic in factor of the user need.
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