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(57) Abrégé/Abstract:

System and method for accessibility testing of a web application is disclosed. Initially the system is configured to receive an
accessibility standard and a level of conformance to be achieved for accessibility testing of a webpage associated with the web
application. The system is further configured to identify a first set of an accessibility guidelines based on the accessibility standard
and the level of conformance. The system further identifies a set of elements present in the webpage and determines a second set
of the accessibility guidelines based upon the set of elements and a set of common guidelines applicable to all the webpage's of the
web application. Furthermore, the system computes a number of occurrences of each element from the set of elements present in
the webpage. Further, the system is configured to determine the time required for testing the web page using different
combinations of testing tools by using an optimization engine based on the second set of accessibility guidelines, the level of
conformance, and the number of occurrences of the element of each type in the webpage. Further the system enables performing
a rule based analysis on the time required for testing the webpage using different combination of testing tools in order to determine
a combination of accessibility testing tools to be used for accessibility testing of the web application.
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ABSTRACT

A SYSTEM AND METHOD FOR ACCESSIBILITY ASSESSMENT OF A WEB
APPLICATION

System and method for accessibility testing of a web application is disclosed.
Initially the system is configured to receive an accessibility standard and a level of
conformance to be achieved for accessibility testing of a webpage associated with the web
application. The system is further configured to identify a first set of an accessibility
guidelines based on the accessibility standard and the level of conformance. The system
further identifies a set of elements present in the webpage and determines a second set of the
accessibility guidelines based upon the set of elements and a set of common guidelines
applicable to all the webpage’s of the web application. Furthermore, the system computes a
number of occurrences of each element from the set of elements present in the webpage.
Further, the system is configured to determine the time required for testing the web page
using different combinations of testing tools by using an optimization engine based on the
second set of accessibility guidelines, the level of conformance, and the number of
occurrences of the element of each type in the webpage. Further the system enables
performing a rule based analysis on the time required for testing the webpage using different
combination of testing tools in order to determine a combination of accessibility testing tools

to be used for accessibility testing of the web application.

[To be published with Figure 1]
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A SYSTEM AND METHOD FOR ACCESSIBLITY ASSESSMENT OF A WEB
APPLICATION

CROSS-REFERENCE TO RELATED APPLICATIONS AND PRIORITY

[001] The present application claims priority to Indian Patent Application 730/MUM/2015,
filed on March 05, 2015.

TECHNICAL FIELD

[002] The present disclosure in general relates to accessibility testing. More particularly, the
present disclosure relates to a system and method for determining optimal way to perform

accessibility testing of a web application
BACKGROUND

3] Nowadays Internet has become the most useful technology of the modern times.
Internet provides access to news, information, email, chatting, social networking websites, job
sites, online payment options, banking, downloading, blogs, videos, shopping and much more.
The use of internet has simplified our day-to-day activities. The global Information
Technology (IT) user base is expanding rapidly, with a significant share comprising users
with function limitation. The United Nation (UN) convention recognizes the importance of
access to information as a basic human right and has set fourth accessibility guidelines to
access content available on the Internet. With increasing litigation and awareness, accessibility

has become an increasingly critical issue for industries and government agencies.

[4] Non-compliance with accessibility requirements for a website can lead to significant
legal costs and have a detrimental effect on an organization's reputation and more importantly
hampers equal opportunities to people with disability (Pwd). Further, a website which is
accessible to people with disability also helps to gain a competitive advantage in growing
markets and increase revenue by widening the audience reach to the website thus increasing
business and customer loyalty. To render any website or web based system accessible,

designers need to comply with web accessibility standards and guidelines (WCAG 2.0) and

respective laws and regulations of country in which the website is accessible.

CA 2909144 2020-03-09
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|005] Since accessibility assessment is an effort extensive task, preference is given to the
automated testing for accessibility assessment of webpage’s. Even though automated testing
has reduced efforts considerably, automalted testing have certain limitations. For example,
when the automated testing process claims that an accessibility guideline is being fulfilled
this may in fact be a false truth. For instance, in a webpage, if all images contain alt text then
the automated testing results may report a pass for this guideline of the accessibility standard.
But what if the alt text isn't descriptive of its image. This clearly cannot be identified
programmatically using automated testing and some kind of human judgments is required for
accessibility testing. Hence there is a clear need to not rely on automated testing alone but to
follow it up with manual testing and end user testing where human intelligence can play an
important role.

[006] Further, manual testing is classified into two subcategories namely using tools and
using assistive technology tool such as screen readers.

[007] The manual testing using tools is also referred as semi automated testing. The semi
automated testing process makes use of tools such as accessibility toolbars and captures
issues which need human judgment. In the process of manual testing, the tester would do a
manual interpretation of different aspects of the tested webpage. The key activity involved in
manual testing using accessibility toolbars is to verify navigation components, text
equivalents, tables, ease in viewing content, colour contrast analyzer.

[008] Further, the tools emplayed in manual testing process include testing with Assistive
technology tool for ex Screen Reader. The process of manual testing using assistive
technology tools like Screen Readers, Screen Magnifier, Dragon Naturally Speaking involves
testing for support for text alternatives for non-text content and multimedia, keyboard
operability, navigational mechanisms, information provided through presentation, sufficient
time to use content, error handling, and readability of content. Behaviour of webpage’s using
different browsers, and screen readers’ settings, preferences and interaction parameters are
also validated using manual testing tools. Key activities in this process include user centred
navigations, identifying operations, and testing is primarily done using the screen reader to do
end user simulation and capture any criteria missed in the above validations. Tools employed
for manual testing include screen readers such as ‘JAWS’ or ‘NVDA’.

[009] Though these testing processes have certain advantages for testing webpage, it is

difficult to determine which tool or a combination of tools should be used to test any
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particular checkpoint in order to gain maximum efficiency in the process of accessibility
testing of a particular webpage.

[010] Further, users with disabilities are engaged to test the webpage in the process of End
User Acceptance Testing (UAT). This process involves, allowing the end user to interact with
the webpage to check their experiences. Testing is done by end users having disabilities using
various assistive technologies to capture specific access barriers and the overall user
experience. Tools used in this phase involve assistive technologies tools such as Screen

readers and Screen Magnifier.

SUMMARY
[011] This summary is provided to introduce aspects related to systems and methods for
determining optimal way to perform accessibility testing of a web application by effectively
using the different type of accessibility testing tools and the aspects are further described
below in the detailed description. This summary is not intended to identify essential features
of the claimed subject matter nor is it intended for use in determining or limiting the scope of

the claimed subject matter.

[012] In one implementation, a system for accessibility testing of a web application is
disclosed. The system comprises a memory and a processor coupled to the memory, wherein
the processor is configured to receive an accessibility standard and a level of conformance to
be achieved for accessibility testing of a wcbpage associated with the web application.
Further, the processor is configured to identify a first set of accessibility guidelines based on
the accessibility standard and the level of conformance. Further, the processor identifies a set
of elements present in the webpage. Further, the processor determines a second set of
accessibility guidelines based upon the set of elements present in the webpage and a set of
common guidelines applicable to all the webpage’s of the web application, wherein the
second set of accessibility guidelines is a subset of the first set of accessibility guidelines.
Iurther, the processor is configured to identify a number of occurrences of each element from
the set of elements present in the webpage. Further, the processor is configured enable an
optimization engine to determine the time required for testing the web page using different
combinations of testing tools based on the second set of accessibility guidelines, the level of
conformance, and the number of occurrences of the element of each type in the webpage.
Further the processor enables performing a rule based analysis on the time required for

testing the webpage using different combination of testing tools in order to determine a



CA 02909144 2015-10-19

combination of accessibility testing tools to be used for accessibility testing of the web
application.

[013] 1n one implementation, a method for accessibility testing of a web application is
disclosed. Initially, an accessibility standard and a level of conformance to be achieved for
accessibility testing of a webpage associated with the web application are received by a
processor. In the next step, a first set of accessibility guidelines are identified by the
processor based on the accessibility standard and the level of conformance. Further, a set of
elements present in the webpage are identified by the processor. Further, a second set of
accessibility guidelines and a set of common guidelines applicable to all the webpage’s of the
web application is determined by the processor based upon the set of elements present in the
webpage, wherein the second set of accessibility guidelines is a subset of the first set of
accessibility guidelines. Once the second set of accessibility guidelines is determined, in the
next step, a number of occurrences of each clement from the set of elements present in the
webpage are determined by the processor, Further, the time required for testing the web page
using different combinations of testing tools based on the second set of accessibility
guidelines, the level of conformance, and the number of occurrences of the element of each
type in the webpage is determined by an optimization engine enabled by the processor.
Further the processor enables performing a rule based analysis on the time required for
testing the webpage using different combination of testing tools in order to determine a
combination of accessibility testing tools to be used for accessibility testing of the web
application.

[014] In onc implementation, a computer program product having embodied thercon a
computer program for accessibility testing of a web application is disclosed. The program
comprises a program code for receiving an accessibility standard and a level of conformance
to be achieved for accessibility testing of a webpage associated with the web application.
Further, the program comprises a program code for identifying a first set of accessibility
guidelines based on the accessibility standard and the level of conformance. Further, the
program comprises a program code for identifying a set of elements present in the webpage.
Further, the program comprises a program code for determining a second set of accessibility
guidelines and a set of common guidelines applicable to all the webpage’s of the web
application based upon the set of elements present in the webpage, wherein the second set of
accessibility guidelines is a subset of the first set of accessibility guidelines. Further, the
program comprises a program code for determining the time required for testing the web page

using different combinations of testing tools based on the second set of accessibility
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guidelines, the level of conformance, and the number of occurrences of the element of each
type in the webpage is the web application using an optimization engine. Further, the program
comprises a program code for performing a rule based analysis on the time required for testing
the webpage using different combination of testing tools in order to determine a combination

of accessibility testing tools to be used for accessibility testing of the web application.

[014a] According to one aspect, there is provided a system for accessibility testing of
a web application, the system comprising: a memory; and a processor coupled to the memory,
wherein the processor is configured to perform the steps of: receiving an accessibility standard
and a level of conformance to be achieved for accessibility testing of a webpage associated
with the web application; identifying a first set of accessibility guidelines based on the
accessibility standard and the level of conformance; identifying a set of elements present in
the webpage by analyzing a source code associated with the webpage; determining a second
set of accessibility guidelines based upon the set of elements present in the webpage and a set
of common guidelines applicable to all webpages of the web application, wherein the second
set of accessibility guidelines is a subset of the first set of accessibility guidelines; identifying
a number of occurrences of an element from the set of elements present in the webpage;
determining by an optimization engine a time required for testing the web page using different
combinations of testing tools based on the second set of accessibility guidelines, the level of
conformance, and the number of occurrences of the element of each type in the webpage; and
performing a rule based analysis on the time required for testing the web page using different
combinations of testing tools to determine a combination of accessibility testing tools to be
used for accessibility testing of the web application, wherein the rule based analysis
determines the combination of accessibility testing tools based on a count of similar categories
of the webpages in the web application and occurrences of elements present in the web page,
an operational complexity associated with each of the combination of the accessibility testing
tools, and a minimum time required for testing the set of elements using the combination of
the accessibility testing tools, wherein the count of similar categories is determined based on a
complexity of the web page that depends on a time required and percentage coverage of a
manual testing for each element in the web page, wherein the processor is further configured

to adapt and self-learn over a period of time to automatically generate a knowledge base to
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improve the accuracy of subsequent determinations of accessibility testing tools to be used for
accessibility testing of web applications, the adapting and self-learning being based on the set
of elements present in the webpage and the combination of accessibility testing tools that is

derived by the rule based analysis.

[014b] According to another aspect, there is provided a method for accessibility
testing of a web application, the method comprising: receiving, by a processor, an
accessibility standard and a level of conformance to be achieved for accessibility testing of a
webpage associated with the web application; identifying, by the processor, a first set of
accessibility guidelines based on the accessibility standard and the level of conformance;
identifying, by the processor, a set of elements present in the webpage by analyzing a source
code associated with the webpage; determining, by the processor, a second set of accessibility
guidelines based upon the set of elements present in the webpage and a set of common
guidelines applicable to all webpages of the web application, wherein the second set of
accessibility guidelines is a subset of the first set of accessibility guidelines; identifying, by
the processor, a number of occurrences of an clement from the sct of clements present in the
webpage; determining, by the processor using an optimization engine a time required for
testing the web page using different combinations of testing tools based on the second set of
accessibility guidelines, the level of conformance, and the number of occurrences of the
element of each type in the webpage; and performing, by the processor, a rule based analysis
on the time required for testing the web page using different combination of testing tools to
determine a combination of accessibility testing tools to be used for accessibility testing of the
web application, wherein the rule based analysis determines the combination of accessibility
testing tools based on a count of similar categories of the webpages in the web application and
occurrences of elements present in the web page, an operational complexity associated with
each of the combination of the accessibility testing tools, and a minimum time required for
testing the set of elements using the combination of the accessibility testing tools, wherein the
count of similar categories is determined based on a complexity of the web page that depends
on a time required and percentage coverage of a manual testing for each element in the web
page, wherein the method further comprises adapting and self-learning over a period of time

to automatically generate a knowledge base to improve the accuracy of subsequent
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determinations of accessibility testing tools to be used for accessibility testing of web
applications, the adapting and self-learning being based on the set of elements present in the
webpage and the combination of accessibility testing tools that is derived by the rule based

analysis.

[014c] According to a further aspect, there is provided a computer program product
including a non-transitory computer readable medium having embodied thereon a computer
program for accessibility testing of a web application, the computer program product
comprising: a program code for receiving an accessibility standard and a level of conformance
to be achieved for accessibility testing of a webpage associated with the web application; a
program code for identifying a first set of accessibility guidelines based on the accessibility
standard and the level of conformance; a program code for identifying a set of elements
present in the webpage by analyzing a source code associated with the webpage; a program
code for determining a second set of accessibility guidelines based upon the set of elements
present in the webpage and a set of common guidelines applicable to all webpages of the web
application, wherein the second set of accessibility guidclines is a subsct of the first sct of
accessibility guidelines; a program code for identifying a number of occurrences of an
element from the set of elements present in the webpage; a program code for determining by
an optimization engine a time required for testing the web page using different combinations
of testing tools based on the second set of accessibility guidelines, the level of conformance,
and the number of occurrences of the element of each type in the webpage; and a program
code for performing rule based analysis on the time required for testing the web page using
different combination of testing tools to determine a combination of accessibility testing tools
to be used for accessibility testing of the web application, wherein the rule based analysis
determines the combination of accessibility testing tools based on a count of similar categories
of the webpages in the web application and occurrences of elements present in the web page,
an operational complexity associated with each of the combination of the accessibility testing
tools, and a minimum time required for testing the set of elements using the combination of
the accessibility testing tools, wherein the count of similar categories is determined based on a
complexity of the web page that depends on a time required and percentage coverage of a

manual testing for each element in the web page, wherein the computer program product

5b
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further comprising program code for adapting and self-learning over a period of time to
automatically generate a knowledge base to improve the accuracy of subsequent
determinations of accessibility testing tools to be used for accessibility testing of web
applications, the adapting and self-learning being based on the set of elements present in the
webpage and the combination of accessibility testing tools that is derived by the rule based

analysis.

BRIEF DESCRIPTION OF DRAWINGS

[015] The detailed description is described with reference to the accompanying Figures. In
the Figures, the left-most digit(s) of a reference number identifies the Figure in which the
reference number first appears. The same numbers are used throughout the drawings to refer

like/similar features and components.

[016] Figure 1 illustrates a network implementation of a system for accessibility testing of a

webpage is disclosed, in accordance with an embodiment of the present disclosure;

[017] Figure 2 illustrates the system for accessibility testing, in accordance with an

embodiment of the present disclosure;

[018] Figures 3 illustrate a flowchart representing a method for accessibility testing using a

group of testing tools, in accordance with an embodiment of the present disclosure;

[019] Figures 4 illustrate a Login webpage analyzed by the system for accessibility testing,

in accordance with an embodiment of the present disclosure;

[020] Figures 5 illustrate a Home webpage analyzed by the system for accessibility testing,

in accordance with an embodiment of the present disclosure; and

[021] Figures 6 illustrate an article webpage analyzed by the system for accessibility testing,

in accordance with an embodiment of the present disclosure.

5¢
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DETAILED DESCRIPTION

[022] The present disclosure relates to systems and methods for accessibility testing of a
webpage. The system is enabled to integrate accessibility into Software Development Life
Cycle (SDLC) and using the right tool at right time/phase and also the right tool to test the
checkpoint as per the scope of the webpage to reduce the overall testing efforts and decrease

development cycle times.

[023] In one implementation, the system is configured to receive an accessibility standard

and a level of conformance to be achieved for accessibility testing of the webpage. The

5d
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system is further configured to identify a first set of accessibility guidelines based on the
accessibility standard and the level of conformance. The system further identifies a set of
elements present in the webpage and determines a second set of accessibility guidelines from
the first set of accessibility guidelines based upon the set of elements present in the webpage
and a set of common guidelines applicable to all the webpage’s of the web application.
Furthermore, the system computes a number of occurrences of each element from the set of
clements present in the webpage. Further, the system determines the time required for testing
the web page using different combinations of testing tools based on the second set of
accessibility guidelines, the level of conformance, and the number of occurrences of the
element of each type in the webpage is the web application using an optimization engine.
Finally, the system performs a rule based analysis on the time required for testing the
webpage using different combination of testing tools in order to determine a combination of
accessibility testing tools to be uscd for accessibility testing of the web application.

[024] While aspects of described system and method for accessibility testing of webpage are
implemented over a dedicated platform, it may be implemented in any number of different
computing systems, environments, and/or configurations, the embodiment's are described in
the context of the following exemplary systen.

[025] Referring now to Figure 1, a network implementation 100 of a system 102 for
accessibility testing the webpage is illustrated, in accordance with an embodiment of the
present disclosure. Although the present disclosure is explained by considering that the
system 102 is implemented as a software program on a server, it may be understood that the
system 102 may also be implemented in a variety of computing systems, such as a laptop
computer, a desktop computer, a notebook, a workstation, a mainframe computer, a server, a
network server, cloud, and the like. It will be understood that the system 102 may be accessed
by multiple users through one or more user devices 104-1, 104-2...104-N, collectively
referred to as uscr devices 104 hereinafter, or applications residing on the user devices 104.
Examples of the user devices 104 may include, but are not limited to, a portable computer, a
personal digital assistant, a hand-held device, and a workstation. The user devices 104 are
communicatively coupled to the system 102 through a network 106.

[026] In one implementation, the network 106 may be a wireless network, a wired network
or a combination thereof. The network 106 can be implemented as one of the different types
of networks, such as intranet, local area network (LAN), wide area network (WAN), the
internet, and the like. The network 106 may either be a dedicated network or a shared

network. The shared network represents an association of the different types of networks that

6
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use a variety of protocols, for example, Hypertext Transfer Protocol (HTTP), Transmission
Control Protocol/Internet Protocol (TCP/IP), Wireless Application Protocol (WAP), and the
like, to communicate with one another. Further the network 106 may include a variety of
network devices, including routers, bridges, servers, computing devices, storage devices, and
the like.

[027}] Referring now to Figure 2, the system 102 is illustrated in accordance with an
cmbodiment of the present disclosure. In one embodiment, the system 102 may include at
least one processor 202, an input/output (I/O) interface 204, and a memory 206. The at least
one processor 202 may be implemented as one or more microprocessors, microcomputers,
microcontrollers, digital signal processors, central processing units, state machines, logic
circuitries, and/or any devices that manipulate signals based on operational instructions.
Among other capabilities, the at least one processor 202 is configured to fetch and execute
computer-readable instructions stored in the memory 206.

[028] The I/O interface 204 may include a variety of software and hardware interfaces, for
example, a web interface, a graphical user interface, and the like. The I/O interface 204 may
allow the system 102 to interact with a user directly or through the user devices 104. Further,
the /O interface 204 may cnable the system 102 (0 cummunicale with other computing
devices, such as web servers and external data servers (not shown). The I/O interface 204
may facilitate multiple communications within a wide variety of networks and protocol types,
including wired networks, for example, LAN, cable, etc., and wireless networks, such as
WLAN, cellular, or satellite. The I/O interface 204 may include one or more ports for
connecting a number of devices to one another or to another server.

[029] The memory 206 may include any computer-readablc medium known in the art
including, for example, volatile memory, such as static random access memory (SRAM) and
dynamic random access memory (DRAM), and/or non-volatile memory, such as read only
memory (ROM), erasable programmable ROM, flash memories, hard disks, optical disks, and
magnetic tapes. The memory 206 may include modules 208 and system data 230.

[030] The modules 208 include routines, programs, objects, components, data structures,
etc., which perform particular tasks or implement particular abstract data types. In one
implementation, the modules 208 may include a reception module 210, a displaying module
212, an optimization engine 213, a rule based analysis module 214, and other modules 218.
The other modules 218 may include programs or coded instructions that supplement

applications and functions of the system 102.
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[031] The system data 230, amongst other things, serves as a repository for storing data
processed, received, and generated by one or more of the modules 208. The system data 230
may also include a system database 232 and other data 234. The other data 234 may include
data generated as a result of the execution of one or more modules in the other modules 218.
[032] In one implementation, more than one user may use the client devices 104 to access
the system 102 via the /O interface 204. In one embodiment, the system 102 may employ the
reception module 210 to receive a URL or a source code associated with the webpage from
user devices 104. In one embodiment the user devices 104 may be a developer platform at
which the webpage is developed.

[033] In one embodiment the process of accessibility testing is synchronized with the
Software Development Life Cycle (SDLC) of the webpage. In order to efficiently enable
webpage to comply with an accessibility standards applicable thereto, accessibility
compliance is considered by the system 102 in every phase of software development life
cycle (SDLC) of the webpage.

[034] In one embodiment, the process of ensuring accessibility compliance is initiated at the
requirement analysis phase and continues throughout the SDLC cycle through design phase,
development phase and finally ends at the testing phase. During the requirement analysis
phase the webpage is carefully analysed to understand what accessibility standards/guidelines
are applicable for the webpage. In one embodiment, the system 102 cnables a user to specify
the accessibility standard to which the user wants the webpage to be compliant to, using the
I/O interface 204. Further, project specific guidelines are also accepted from the user by the
system 102 at the requirement analysis phase using the I/O interface 204. In one embodiment,
the system database 232 enables a repository for storing the project specific guidelines and
the different accessibility standards for accessibility testing. The project specific guidelines
need to be considered during the design phase, to render the design accessible. If the design
of the webpage is not accessibly compliant, then the accessibility issues that come up at
testing are very hard to fix, adding to time, cost and complexity of the project. Hence the
system 102 enables accessibility testing at each lcvel of SDLC.

[035] In the first level of filtration, the system 102 allows the user to select an accessibility
standards and a level of conformance from international standards including WCAG 2.0 and
different country specific accessibility guidelines including Section 508, as well as client
specific accessibility guidelines. Base on the selection made by the user, the system

determines the first set of accessibility guidelines for determining the accessibility of the
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webpage. In one embodiment, this first level of filtration is done at requirement analysis
phase of the SDLC.

[036] Inthe second level of filtration, the system analyses the source code of the webpage to
identify the elements present in the webpage. In one embodiment, this second level of
filtration is done at test planning phase of the SDLC. Further, at the second level of filtration,
once the set of elements in the webpage are identified, the set of elements is used to identify
the second set of accessibility guidelines to be checked for accessibility testing of the
webpage. The second set of accessibility guidelines are determined from the first set of
accessibility guidelines based upon the set of elements present in the webpage and the set of
common guidelines applicable to all the webpage’s of the web application. Each of the
guideline from the second set of guidelines is indicative of a check points corresponding to at
least one element from the set of elements present on the webpage. Further, the number of
occurrence of each element from the set of elements is also determined at the second level of
filtration.

[037] Further, at the third level of filtration is performed by the system 102 to identify the
combination of testing 100ls to be used for accessibility testing of the webpage. The third
level of filtration is performed by the optimization engine 213 and the rule based analysis
module 214. The optimization engine 213 determines the time required for testing using
different combination of testing tools based on the second set of accessibility guidelines, the
level of conformance, the number of occurrences of the element of each type in the webpage.
Further, the rule based analysis module 214 determines the optimal combination of
accessibility testing tools based on the count of similar categories of webpage’s in the web
application, operational complexity associated with each of the accessibility testing tools, and
a time required for testing the elements using different combinations of accessibility testing
tools. In one embodiment, an element wise analysis is presented to the tester, displaying the
elements present with applicable guidelines along with the tool/s to consider for testing the

elements.

[038] In one embodiment, the system 102 implements a method comprises a program code
for determining a combination of accessibility testing tools to be used for accessibility testing
of each webpage from a site or a set of webpage’s, based on various operating factors
including, but not limited to set of accessibility guidelines, level of conformance required,
Number of occurrences of the element in a webpage, the number of similar types of
webpage’s in the site/collection, Operational complexity associated with each of the

accessibility testing tools, Time required for testing each element using different accessibility

9
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testing tools. The system 102 for accessibility testing of the webpage is further explained
with respect to the flowcharts of figure Figures 3.

[039] Referring now to Figure 3, a flowchart for performing acccssibility testing of a
webpage is disclosed. At block 302, the system 102 accepts a URL link or an HTML code of
the webpage that is to be tested for accessibility compliance form the user device 104.

[040] At block 304, the system 102 receives an accessibility standard and a level of
conformance to be achieved for accessibility testing of the webpage form the user device 104.
These accessibility standards are sclected from Section 508, WCAG 1.0, WCAG 2.0, or any
other country specific accessibility standards. Further, the level of conformance may be
selected by the user as A, AA, or AAA, wherein the level of conformance is associated with
the WCAG standards.

[041] At block 306, the system 102 identifies a first set of accessibility guidelines based on
the accessibility standard and the level of conformance that are specified by the user at step
304. In one embodiment, a repository is maintained in the system database 232, wherein the
repository is configured to store jurisdiction specific accessibility guidelines such as standard
508 and globally accepted accessibility standards such as International Accessibility Standard
Web Content Accessibility Guidelines WCAG 2.0 and the checkpoiuts/ guidelines associated
therewith. Further, the repository also stores the level of conformance associated with the
WCAG standards. Once the user specifies the accessibility standard and the level of
conformance, the system 102 refers to the repository to identify the first set of guidelines.
The first set of guidelines is indicative of a set of checkpoints that need to be validated under
the accessibility standards specified by the user.

[042] At block 308, the system 102 analysis the source code associated with the webpage to
identify a set of elements present in the webpage. In one embodiment, the source code may
be written in programming languages such as HTML, CSS, Java Script and DOM is rendered
through a web based programming language, wherein the programming language is selected
from JAVA, HTML, PHP, ASP.Net, and Rub Rails. The clements which are identified from
the webpage may include links, menubars, images, Form Fields -Text boxes, Form Fields -
Radio Buttons, Form Fields - Dropdowns, command buttons, carousels and accordions.

[043] At block 310, a second set of accessibility guidelines is determined from the first set
of elements, based upon the set of elements present in the webpage and the set of common
guidelines applicable to all the webpage’s of the web application. For example if the elements
present on the webpage are identified as links, menubars, and images. Then the second set of

accessibility guidelines includes only those guidelines from the first set of accessibility
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guidelines which are applicable to links, menubars, and images along with the common
guidelines applicable to all webpage’s of the web application.

[044] At block 312, the system 102 further analysis the code of the webpage to identify a
number of occurrences of each element from the set of elements present in the webpage. The
different combinations of accessibility testing tools are selected from automated testing tools,
Semi-automated tool, and Assistive Technology tools.

[045] Atblock 314a, the system 102 determines the time t1 required for testing the elements
present on the webpage using a combination C1 of accessibility testing tools based on the
second set of accessibility guidelines, the level of conformance, and the number of
occurrences of the element of each type in the webpage associate with the web application. In
a similar manner, at block 314b, the system 102 determines the time t2 required for testing
the elements present on the webpage using a combination C2 of accessibility testing tools. At
block 314c, the system 102 determines the time t3 required for testing the elements present
on the webpage using a combination C3 of accessibility testing tools. At block 314d, the
system 102 determines the time t4 required for testing the elements present on the webpage
using a combination C4 of accessibility testing tools. The time required t1 - t4 in the blocks
314a to 314d are computed by the oplimizalion engine 213.

[046] At step 316, the time tl, t2, t3 and t4 required for testing each web page using
different combinations of accessibility testing tools is transmitted to the rule based analysis
module 214. The rule based analysis module 214 is configured to perform rule based analysis
on the time t1, t2, t3 and t4 required for testing the webpage using different combination cl,
¢2, ¢3, and ¢4 of testing tools in order to determine a combination of accessibility testing
tools to be used for accessibility testing of the web application. Further, the rule based
analysis is performed based on the count of similar categories of wcbpage’s in the web
application, operational complexity associated with each of the accessibility testing tools, and
a time factor to test the elements using different accessibility testing tools.

[047] In one embodiment, the category of webpage in the web application is determined
based on the complexity and occurrences of the elements present in the webpage of the web
application. The complexity of the webpage also depends on the time required and the
percentage coverage of the manual testing for each element in the webpage.

[048] Further, the rule based analysis module 214 is enabled with a knowledge base,
wherein the knowledge base stores different rules applicable to determine operational

complexity associated with each of the accessibility testing tool. The rule based system
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determines the operational complexity associated with each of the combination of
accessibility testing tools and transfers this information to the system 102.

[049] Based on the feedback received from the rule based analysis module 214, at block
318, the system 102 determines a combination of accessibility testing tools to be used for
accessibility testing of the webpage based on the second set of accessibility guidelines, the
level of conformance, the number of occurrences of the element in the webpage, time
required for testing each element using different accessibility testing tools, and operational
complexity associated with each of the accessibility testing tools.

[050] In one embodiment, the operational complexity associated with cach of the
accessibility testing tools is determined by the rule based analysis module 214 based on the
efforts and time required to implement the accessibility testing tool. Further, the time
required for testing an element using a particular testing tool is determined using historical
information associated with testing time.

[051] In one embodiment, a program code for determining a combination of accessibility
testing tools to be used for accessibility testing of each webpage is determined based on
various operating factors associated with the accessibility testing tools, these operating
factors include but are not limited to:

- Set of accessibility guidelines

- Level of conformance specified by the user

- Number of occurrences of the element in a webpage

- The number of similar types of webpages in the site/collection

- Operational complexity associated with each of the accessibility testing tools

- Time required for testing each element using different accessibility testing tools

[052] 'The system 102 implements two methods, dcscribed below, to determine the
combination of accessibility testing tools to be used. Either of these methods or combination

can be used.

[053] Selection of tools using Optimization Engine 213: the system 102 implements the
optimization engine 213 to find which combination of testing tools to be used for each web
page in a website or from a set of web pages. The function of the optimization engine 213 is
to minimize overall testing effort for entire website or a set of web pages for which
accessibility testing is to be carried out. In one embodiment all checkpoints of each element

in each web page should be checked by the accessibility testing tool.
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¢ A tool can test some specific set of checkpoints in each webpage
¢ A tool require a specific time to test given checkpoint of the element

e A tool require a specific setup time when used for testing. The setup time includes,
but is not limited to, time for setting up accessibility testing tool before/after testing,

additional cycle of processing required for testing, documentation overhead etc.

[054] The optimization engine 213 determines the combination of accessibility testing tools
to be used for accessibility testing based on a fixed setup time and variable checkpoint testing
time wherein total testing time is minimized. The optimization engine 213 uses the
aforementioned inputs and constraints/rules/priorities to generate allocation plan using a
combination of techniques like linear programming, integer programming, heuristics and
meta-heuristics.

[055] These accessibility testing tools may include automated testing tools, Accessibility
Toolbars, and Assistive Technology tools. It may be understood that the system 102 analyscs
different combination of the testing tools to determine the optimal combination of
accessibility testing tools to be used in order to conduct the accessibility testing of the

webpage based on the second set of guidelines in shortest time cycle.

[056] Selection of tools using Rule Based Expert System: The Rule Based Expert System
enables the rule based analysis module 214, wherein various rules are keyed into a
knowledge base of the system 102 by a committee of expert users, representing their
knowledge of what combination of testing tools to be chosen given specific combination of
operating factors as mentioned above. Once the expert system accepts information associated
with the operating factors, the expert system applies different rules that are stored in the
knowledge base and automatically recommends which combination of tools to be used for
testing the web application. The combination of accessibility testing tools may be selected
from a set of automated testing tools T1, Semi-automated tools T2, and Assistive
Technology tools T3. The different combinations of testing tools may be generated by

selecting tools from T1, T2, and T3 a

C1 =T1+T2+T3 (one tool selected from each set T1, T2, and T3)
C2 = T1+T3 (one tool selected from each set T1 and T3)

C3 =T2+T3 (one tool selected from each set T2 and T3)
C4 =T3 (one tool selected from the set T3)
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[057] In one embodiment, the optimization engine identifies the time required for testing
using the combinations C1 to C4. Further, the optimization engine determines the
combination of testing tools which requires minimum time for testing the web page.
However, the rule based analysis module 214 further analyzes the diftferent combination
based on the implementation efforts associated with each of the testing tool.

[058] In one embodiment, the rule based analysis module 214 is configured to maintain a
set of rules applicable to determine the combination of accessibility testing tools to be used to
test the web application based on the testing time required to test the web application using
cach combination of testing tools. In one embodiment, the rule based analysis module 214
initially determines whether the minimum time for testing the web page is less than a
predefined threshold “x”. Further, the rule based analysis module 214 determines whether the
difference between the minimum time for testing the web page and the time required for
testing the webpage using assistive tools is less than a predetermined threshold “y”. Then the
rule based analysis module 214 suggests using assistive tool in place of the combination of
tools associated with the minimum time for testing. Further, if the difference between the
lowest time and the second lowest time is greater than a predefined threshold “z” and the
number of similar web pages in the web application are greater than predefined threshold “q”.
Then the rule based analysis module 214 suggests using the combination of tools associated
with the minimum time for testing. If the above condition is not satisfied, the rule based
analysis module 214 suggests using second lowest combination of tools in place of the first
lowest combination.

[059] In one embodiment, if it is determined that approximately equal number of
checkpoints can be tested using two different combinations C2 and C3 of testing tools, the
difference between testing time of both the combinations C1 and C2 is greater than a
threshold value Z, and the number of similar web pages in the web application is tested using
the combination C2 and C3 is greater than the threshold a, then the rule based analysis
module suggest using combination C2. Further, if the difference between testing time of C2
and C3 is greater than is threshold d, then the rule based analysis module 214 suggests using
the combination C2 else if the difference between testing time of C2 and C3 is less than is
threshold d, then the rule based analysis module 214 suggests using the combination C3.

[060] In one embodiment, if it is found that the difference between the number of
checkpoints covered by combination C2 and (CLR + CSS) is 100% and difference between
the time for testing between C3 and C2 id greater than the threshold z, and the number of
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similar web pages in the web application is greater than threshold d, then the combination C2
is selected or else the combination C3 is selected by the rule based analysis module 214.

{061} Further, the system 102 is configured to adapt and self-learn over period of time based
upon the different elements present on the web page and the combination of tools that is
derived by the rule based analysis module 214. Given a set of input data(web pages) and
decision taken on that data, the expert system is configured to automatically generate
knowledge base i.e. build rules and over the period the expert system is configured to

improve the knowledge base, which in turn would improve decision accuracy.

WORKING EXAMPLE

[062] In one embodiment, the system 102 enables a user authentication step to sign up into
the system 102 by providing his/her profile details. Upon successful sign in to the system
102, the user creates a project with the web application details along with the details
associated with the type of project such as web application development project or web
application testing project. In the first level of filtration, the system 102 allows the user to
select an accessibility standards and a level of conformance from international standards
including WCAG 2.0 A,AA and as well as client specific accessibility guidelines. Base on
the selection made by the user, the system determines the first set of accessibility guidelines
for determining the accessibility of the web application. In one embodiment, this first level of
filtration is done at requirement analysis phase of the SDLC.

[063] In one embodiment, the system 102 is configured to process single webpage or
multiple webpage’s (in a batch), URLs and is capable of parsing the HTML code of the
webpage to identify the elements present in the webpage. Further, the system is also
configured to identify the number of occurrences of each element on the webpage or the
group of web pages. Further, in case the system 102 is capable of evaluating all fan-out links
from the URL. Further, the system 102 is configured to crawl links from the input page and
evaluate webpage’s associated with these links for the elements present, number of
occurrence of the element in an individual webpage, the number of similar types of
webpage’s in the set of web pages.

[064] Inthe second level of filtration, the system analyses the source code of the webpage to
identify the elements present in the webpage. In one embodiment, this second level of
filtration is done at design /construction phase of the SDLC. Further, at the second level of

filtration, once the set of elements in the webpage are identified, the set of elements is used to
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identify the second set of accessibility guidelines to be checked for accessibility testing of the
webpage. The second set of accessibility guidelines are identified from the first set of
accessibility guidelines based upon the set of elements present in the webpage and the set of
common guidelines applicable to all the webpage’s of the web application. Each of the
guideline from the second set of guidelines is indicative of a check points corresponding to at
least one element from the set of elements present on the webpage. Further, the number of
occurrence of each element from the set of elements is also determined at the second level of
filtration.

[065] Further, at the third level of filtration is performed by the system 102 to identify the
combination of testing tools to be used for accessibility testing of the webpage. In one
embodiment, the third level of filtration is done at test planning phase of the SDLC. The third
level of filtration is performed by the optimization engine 213 and the rule based analysis
module 214. The optimization engine 213 determines the time required for testing using
different combination of testing tools based on the second set of accessibility guidelines, the
level of conformance, the number of occurrences of the element of each type in the webpage.
Further, the rule based analysis module 214 determines the optimal combination of
accessibility testing ools based on the count of similar categories of webpage’s in the web
application, operational complexity associated with each of the accessibility testing tools, and
a time required for testing the elements using different combinations of accessibility testing
tools. In one embodiment, landscape of the page-wise analysis for the combination of tool for
testing the web application is presented to the tester along with the details of tools to be used
for specific checkpoint.

[066] In one embodiment, the system 102 implements a method comprises a program code
for determining a combination of accessibility testing tools to be used for accessibility testing
of each webpage from a site or a set of webpage’s, based on various operating factors
including, but not limited to set of accessibility guidelines, level of conformance required,
type of element present and number of occurrences of the element in a webpage, the number
of similar types of webpage’s in the site/collection, operational complexity associated with
each of the accessibility testing tools, time required for testing each element using different
accessibility testing tools.

[067] In one embodiment, the system 102 is capable of determining the optimal
combination of the accessibility testing tool to test a particular web page of the web
application. The system 102 is capablc of determining the all possible combination of

different assessment tools that can be used for accessibility assessment of the webpage. In
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one embodiment, there are checkpoint which can be tested by only one tool and several
checkpoints which can be performed by one or more tools and the time required to test these
checkpoints differ from one tool to another. Further the system 102 refines the optimal
combination of accessibility testing tools to test web page using the optimizing engine. The
optimizing engine shifts the checkpoint from one tool to other to reduce the testing cycle and
tool to be used to test that page.

[068] To elaborate the process of determining the optimal combination of testing tools to be
used for testing the web application are illustrated with respect to three different examples
covered in cxample 1, example 2 and example 3 respectively. In example 1, a webpage 402
of a login screen of a website as represented in figure 4 is analysed. Considering the scenario
of example 1, the web page 402 is analysed. In the first step the system 102 accepts the
accessibility standards as ‘WCAG 2.0° and level of conformance as “‘AA’ to be complied by
the webpage 402. Based on the accessibility standard and the level of conformance, the
system gencrates the first set of guidelines for testing the webpage 402. In the next step, the
system 102 analysis the code of webpage 402 and determines the set of elements that are
present in the webpage 402. The set of elements and small set of applicable common
checkpoints is represented in the first column of table 1. The checkpoints applicable to each
element for the set of elements are represented in column 2 of table 1.

[069] There arc 45 guidelines/ checkpoints for the set of elements out of which 41 can be
tested using screen reader and 31 can be tested using toolbar. Further, the number of
occurrence of the elements form the set of elements is represented in column 3 of table 1.
Further, the number of guidelines that can be tested using automated tool, toolbar and screen
reader are represented in column 4, 5, and 6 respectively. Further, the efforts required to test
the particular webpage using the different combination of the tools is calculated by the
optimization engine 213 using the efforts required for testing each element using automation
tool (T1), semi-automated (T2), and Assistive technology(T3) and represented in the table 2.
[070] Further, the efforts required to test the webpage 502 using the different combination
of the tools is calculated and represented in the table 2. Considering the data in table 2, it is
observed that by using the combinations C4, C3, C2, and C1 the time required for testing the
web page 402 is 33.45 min, 26.7 min, 22.55 min, and 19.5 min respectively. It is observed
that minimum time for testing the web page 402 is by using the combination of C1 which is
19.5 min. The system 102 further analysis this data of table 2 using the rule based analysis

module 214. The rule based analysis module 214 considers testing time, number of
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occurrence of elements and operation complexity of each tool and accordingly suggests using
the C4 to test the Webpage 402.

Table 1: Analysis of elements in webpage 402

1 2 5
11 1 7 11 11
6 2 3 5 6
4 ] 1 1 4
7 2 - - 7
3 1 - 3 1
2 1 1 2 0
4 i 2 4 4
3 1 - 3 3
45 15 31 41

Table 2: Time for testing web page 402 using different combinations of tools

C1{(T1+T2+T3) 19.5
C2(T1+T3) 22.55
C3(T2+T3) 26.7
CHT3) 33.45

[071] Considering the scenario of example 2, a web page 502 is analysed. The webpage 502
corresponds to a homepage of a website. In the first step the system 102 accepts the
accessibility standards as ‘WCAG 2.0° and level of conformance as ‘AA’ to be complied by
the webpage 502. Based on the accessibility standard and the level of conformance, the
system generates the first set of guidelines for testing the webpage 502. In the next step, the
system 102 analysis the code of webpage 502 and determines the set of elements that are
present in the webpage 502. The sct of clements and small set of applicable common
checkpoints is represented in the first column of table 3. The checkpoints applicable to each

clement for the set of clements are represented in column 2 of table 3. There are 66
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guidclines/ checkpoints for the set of elements out of which 62 can be tested using screen
reader and 36 can be tested using toolbar, and 17 can be tested using Automation tool.

[072] Further, the number of occurrence of the elements form the set of elements is
represented in column 3 of table 3. Further, the number of guideline’s that can be tested using
automated tool, toolbar and screen reader are represented in column 4, 5, and 6 of table 3
respectively.. Further, the efforts required to test the webpage 502 using the different
combination of the tools is calculated by the optimization engine 213 based on efforts
required for testing each element using automation tool (T1), semi-automated (T2), and
Assistive technology(T3) and represented in the table 4. Considering the data in table 4, it is
observed that by using the combination C4, C3, C2, and C1 the time required for testing the
web page 502 is 113.45 min, 98.1 min, 83.25 min, and 86.1 min respectively. It is observed
that minimum time for testing the web page 502 is by using the combination of C2which is
83.25 min. The system 102 further analysis this data of table 4 using the rule based analysis
module 214. The rule based analysis module 214 considers testing time, number of
occurrence of elements and operation complexity of each tool and accordingly suggests the
combination of C2 to test the Webpage 502.

‘lable 3: Analysis of elements in webpage 502

24 1 2 5
11 1 7 11 11
6 5 3 5 6
4 2 1 1 4
4 2 1 2 4
6 2 1 1 6
11 1 2 11
7 5 - - 7
3 1 - 3 1
2 1 1 2 0
4 2 4 4
3 1 0 3 3
66 46 17 36 62
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Table 4: Time for testing web page 502 using different combinations of tools

CI(T1+T2+T3) 86.1

C2(T1+T3) 83.25
C3(T2+T3) 98.1
C4(T3) 113.45
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[073] Considering the scenario of example 3, a web page 602 is analysed. The webpage 602
corresponds to articles page of a website. In the first step the system 102 accepts the
accessibility standards as ‘WCAG 2.0” and level of conformance as ‘AA’ to be complied by
the webpage 602. Based on the accessibility standard and the level of conformance, the
system generates the first set of guidelines for testing the webpage 602. In the next step, the
system 102 analysis the code of webpage 602 and determines the set of elements that are
present in the webpage 602. The set of elements and small set of applicable common
checkpoints is represented in the first column of table 5. The checkpoints applicable to each
element from the set of elements are represented in column 2 of table 5. There are 47
guidelines/ checkpoints for the set of elements out of which 43 can be tested using screen
reader and 35 can be tested using toolbar, and 15 can be tested using automation tool. Further,
the number of occurrence of the elements form the set of elements is represented in column 3
of table 5. Further, the number of guideline’s that can be tested using automated tool, toolbar
and screen reader are represented in column 4, 5, and 6 of tablc 5 respectively. Further, the
efforts required to test the webpage 602 using the different combination of the tools is
calculated by the optimization engine 213 based on efforts required for testing each element
using automation tool (T1), semi-automated (T2), and Assistive technology (T3) and
represented in the table 6. Considering the data in table 6, it is observed that by using the
combination C4, C3, C2, and C1 the time required for testing the web page 602 is 93.35 min,
76.8 min, 65.65 min, and 70.2 min respectively. It is observed that minimum time for testing
the web page 602 is by using the combination of C2 which is 65.65 min. However, the
system 102 further analysis this data of table 6 using the rule based analysis module 214. The
rule based analysis module 214 considers testing time, number of occurrence of elements and
operation complexity of each tool and accordingly suggests the combination of C3 to test the
Webpage 602.

Table 5: Analysis of elements in webpage 602
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| Resize Text 3 1 - 3 1
Calor
Analyzer 2 1 1 2 0
Headings 4 1 2 4 4
| Page
Ioformation
3 1 0 3 3
Total 47 31 15 35 43

Table 6: Time for testing web page 602 using different combinations of tools

Tools Option to Test the Page f;::f 1:, iniu’s
C1(T1+T2+T3) 70.2
| CATI+T3) 65.65
C3(T24T3) 76.8
CA(T3) 93.35

[074] The system 102 is robust, well-structured, easy to adopt, helps in enhancing testing
efficiency, decrease cycle times due to integration of accessibility in early stage of software
development life cycle which leads to reduction in development cost. The critical
characteristics of the system 102 are (1) Universal design, (2) Accessibility and usability
centric development and testing methodologies, and (3) End to End accessibility assessment
integrated into SDLC process ensures an enhanced customer experience and compliance with
International standards, guidelines, regulations. The system 102 ensures regulatory
compliance, reduce manual effort, and reduce cost for accessibility testing

[075] In one embodiment, the system 102 leverages in-house tools to assets and adapt to
other best practices to provide value-added accessibility services. A core objective of
automated testing, and manual testing in the SDLC is to helps prevent defects from
cumulating till the screen reader testing phase, which is effort intensive.

[076] Although implementations of systems and methods for accessibility testing of' a webpage
are disclosed, it is to be understood that the systems and methods are not necessarily limited to

the specific features described herein. However, the specific features are disclosed as examples of

implementations for displaying/presenting the data in multiple levels on the user interface.
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CLAIMS:
1. A system for accessibility testing of a web application, the system comprising:
a memory; and

a processor coupled to the memory, wherein the processor is configured to

perform the steps of:

receiving an accessibility standard and a level of conformance to be achieved

for accessibility testing of a webpage associated with the web application;

identifying a first set of accessibility guidelines based on the accessibility

standard and the level of conformance;

identifying a set of elements present in the webpage by analyzing a source code

associated with the webpage;

determining a second set of accessibility guidelines based upon the set of
elements present in the webpage and a set of common guidelines applicable to all webpages of
the web application, wherein the second set of accessibility guidelines is a subset of the first

set of accessibility guidelines;

identifying a number of occurrences of an element from the set of elements

present in the webpage;

determining by an optimization engine a time required for testing the web page
using different combinations of testing tools based on the second set of accessibility
guidelines, the level of conformance, and the number of occurrences of the element of each

type in the webpage; and

performing a rule based analysis on the time required for testing the web page
using different combinations of testing tools to determine a combination of accessibility

testing tools to be used for accessibility testing of the web application,
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wherein the rule based analysis determines the combination of accessibility
testing tools based on a count of similar categories of the webpages in the web application and
occurrences of elements present in the web page, an operational complexity associated with
each of the combination of the accessibility testing tools, and a minimum time required for

testing the set of elements using the combination of the accessibility testing tools,

wherein the count of similar categories is determined based on a complexity of
the web page that depends on a time required and percentage coverage of a manual testing for
each element in the web page, wherein the processor is further configured to adapt and self-
learn over a period of time to automatically generate a knowledge base to improve the
accuracy of subsequent determinations of accessibility testing tools to be used for accessibility
testing of web applications, the adapting and self-learning being based on the set of elements
present in the webpage and the combination of accessibility testing tools that is derived by the

rule based analysis.

2. The system of claim 1, wherein the accessibility testing of the web application

is synchronized with a software development lifecycle (SDLC) of the web application by:

receiving the accessibility standard and the level of conformance and
generating the first set of accessibility guidelines at a requirement analysis phase of the

SDLC;

identifying the set of elements present in the webpage, determining the second
set of accessibility guidelines, and identifying the number of occurrences of an element is

performed at a test planning phase of the SDLC;

determining the time required for testing the web page and performing the rule

based analysis is performed at a testing phase of the SDLC.

3. The system of claim 1, wherein the first set of accessibility guidelines is a
repository configured to store jurisdiction specific accessibility guidelines and further enabled
to store an International Accessibility Standard Web Content Accessibility Guidelines

(WCAG), the level of conformance is associated with the WCAG.
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4. The system of claim 1, wherein the source code comprises one of HTML, CSS,
Java Script, and DOM is rendered through a web based programming language, wherein the
web based programming language comprises one of JAVA, HTML, PHP, ASP.Net, and Ruby
Rails.

5. The system of claim 1, wherein the set of elements comprise links, menubars,
images, Form Fields—Text boxes, Form Fields—Radio Buttons, Form Fields—Dropdowns,

command buttons.

6. The system of claim 1, wherein the accessibility testing tools comprise

automated testing tools, Accessibility Toolbars, and Assistive Technology tools.

7. A method for accessibility testing of a web application, the method

comprising:

receiving, by a processor, an accessibility standard and a level of conformance

to be achieved for accessibility testing of a webpage associated with the web application;

identifying, by the processor, a first set of accessibility guidelines based on the

accessibility standard and the level of conformance;

identifying, by the processor, a set of elements present in the webpage by

analyzing a source code associated with the webpage;

determining, by the processor, a second set of accessibility guidelines based
upon the set of elements present in the webpage and a set of common guidelines applicable to
all webpages of the web application, wherein the second set of accessibility guidelines is a

subset of the first set of accessibility guidelines;

identifying, by the processor, a number of occurrences of an element from the

set of elements present in the webpage;

determining, by the processor using an optimization engine a time required for

testing the web page using different combinations of testing tools based on the second set of
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accessibility guidelines, the level of conformance, and the number of occurrences of the

element of each type in the webpage; and

performing, by the processor, a rule based analysis on the time required for
testing the web page using different combination of testing tools to determine a combination

of accessibility testing tools to be used for accessibility testing of the web application,

wherein the rule based analysis determines the combination of accessibility
testing tools based on a count of similar categories of the webpages in the web application and
occurrences of elements present in the web page, an operational complexity associated with
each of the combination of the accessibility testing tools, and a minimum time required for

testing the set of elements using the combination of the accessibility testing tools,

wherein the count of similar categories is determined based on a complexity of
the web page that depends on a time required and percentage coverage of a manual testing for
each element in the web page, wherein the method further comprises adapting and self-
learning over a period of time to automatically generate a knowledge base to improve the
accuracy of subsequent determinations of accessibility testing tools to be used for accessibility
testing of web applications, the adapting and self-learning being based on the set of elements
present in the webpage and the combination of accessibility testing tools that is derived by the

rule based analysis.

8. The method of claim 7, wherein the accessibility testing of the web application

is synchronized with a software development lifecycle (SDLC) of the webpage application by:

receiving the accessibility standard and the level of conformance and
generating the first set of accessibility guidelines at a requirement analysis phase of the

SDLC;

identifying the set of elements present in the webpage, determining the second
set of accessibility guidelines, and identifying the number of occurrences of an element is

performed at a test planning phase of the SDLC;
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determining the time required for testing the web page and performing the rule

based analysis is performed at a testing phase of the SDLC.

9. The method of claim 7, wherein the first set of accessibility guidelines is a
repository configured to store jurisdiction specific accessibility guidelines and enabled to store
the International Accessibility Standard Web Content Accessibility Guidelines (WCAG), the

level of conformance is associated with the WCAG.

10. The method of claim 7, wherein the source code comprises one of HTML,
CSS, Java Script, and DOM is rendered through a web based programming language, wherein
the web based programming language comprises one of JAVA, HTML, PHP, ASP Net, and
Ruby Rails.

11. The method of claim 7, wherein the set of elements comprises links, menubars,
images, Form Fields—Text boxes, Form Fields—Radio Buttons, Form Fields—Dropdowns,

Command Buttons.

12. The method of claim 7, wherein the accessibility testing tools comprise

Automated Testing Tools, Accessibility Toolbars, and Assistive Technology Tools.

13. A computer program product including a non-transitory computer readable
medium having embodied thereon a computer program for accessibility testing of a web

application, the computer program product comprising:

a program code for receiving an accessibility standard and a level of
conformance to be achieved for accessibility testing of a webpage associated with the web

application;

a program code for identifying a first set of accessibility guidelines based on

the accessibility standard and the level of conformance;

a program code for identifying a set of elements present in the webpage by

analyzing a source code associated with the webpage;
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a program code for determining a second set of accessibility guidelines based
upon the set of elements present in the webpage and a set of common guidelines applicable to
all webpages of the web application, wherein the second set of accessibility guidelines is a

subset of the first set of accessibility guidelines;

a program code for identifying a number of occurrences of an element from the

set of elements present in the webpage;

a program code for determining by an optimization engine a time required for
testing the web page using different combinations of testing tools based on the second set of
accessibility guidelines, the level of conformance, and the number of occurrences of the

element of each type in the webpage; and

a program code for performing rule based analysis on the time required for
testing the web page using different combination of testing tools to determine a combination

of accessibility testing tools to be used for accessibility testing of the web application,

wherein the rule based analysis determines the combination of accessibility
testing tools based on a count of similar categories of the webpages in the web application and
occurrences of elements present in the web page, an operational complexity associated with
each of the combination of the accessibility testing tools, and a minimum time required for
testing the set of elements using the combination of the accessibility testing tools, wherein the
count of similar categories is determined based on a complexity of the web page that depends

on a time required and percentage coverage of a manual testing for each element in the web

page,

wherein the computer program product further comprising program code for
adapting and self-learning over a period of time to automatically generate a knowledge base to
improve the accuracy of subsequent determinations of accessibility testing tools to be used for
accessibility testing of web applications, the adapting and self-learning being based on the set
of elements present in the webpage and the combination of accessibility testing tools that is

derived by the rule based analysis.
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