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ABSTRACT

Silverlight applications are used to create platform

independent, browser independent interactive and"
attractive web applications with Dot net supporting -

languages. User Interface (UT) Test Automation is mainly -

used to reduce the time, cost and manual work. There are
several methods are available like keyboard driven, mouse
driven for UI Test Automation. In this péper we made

‘performance analysis of various set of UI Test Automation

for Silverlight appl-ications. UI Test Automation is more
difficult for web based applications when compared with

windows based applications. UI accessibility and.

, In this paper we analyzed different types of UI Test
automation with different kinds of inpirt data and output
data. In this paper we analyzed the perfonnance of various

input data for various UI test automatlon '

Keywords : User Interface, TestAutomatlon‘ Autornation
Peer and S1lverhghtApp11canons Performance Analysm

1 INTRODUCTION

Silverlight is Microsoft’s new cross browser or delivering
richer interactive applications to users over the web.

Silverlight 2.0 is Microsoft’s second release of the

Silverlight platforin [18]{19]. Silverlight 2°s biggest
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change from Sil';rerlight 1.0 i's':the'iriclus‘ibn of a compact
version of the NET Framework, c_ompleté with the NET
Framework 3.0 Common Language Runtime. By adding'
NET to Silverlight, Microsoft makes it easy for NET
develdpers ‘to reuse their existi;x‘g programiming skills,
collaborate with -desilgners','and quickly create rich
applications for the Web. One of the key benefits of
Silverlight 2 is that it can execnte any .NET language,
mciudmg C# and VB. NET [17118]. Szlverhght 2 shlps

w1th a “hghtwelght” versxon ofthe fuil NET F ramework :

which featu:es among other classes, extensﬂale controls -

_ . © XML Web Services networkmg components, and LIN Q
-automation are very difficult for Silverlight applications. -

APIs. This class library is a subset of the NET
Framework’s Base Class Library, which enaBleslfi;é,ﬂ
Silverlight plug-in to be a fast and smal downloadft[ir;
addition to the NET Framework classes, Silverlight 2

also ships with a subset of the WPF Ul prograwmming

model,‘ including support for shapes, documents, medié,_ '
and WPF animation objects [15}{18][19]. |

Testing these kinds of new applications with existing old
testing methods are ridicules [1]{3][4]. We have to test
new applications developed by new technology and also

reduce test time and cost.

Microsoft is developed Silverlight and provides

accessibility classes [15]f21]. Automation Peer UI Test

- approach.is best to do test automation for Silverlight

applications [19][22].
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2. User INTERFACE Markur LANGUAGES FOorR A 'Wis
APPLICATION -

" Ajax, XUL, XAML, Flex, platforms are emerging, each
one with its advantages and its drawbacks, and the choice

is posed since one wants to build a Web apphcahon a

' RIA (Rich Internet Application) having the same interface
‘with attractive and interactive user interfaces.. We listed
all widely used (for graphical user interface) markup
languages, and we have to choose the best one for our

needs.

A. GladeXML

GladeXML is the XML format used by the Glade Interface

Designer. It creates forms that can then be used in
 conjunction with the libglade library using GTK+. Glade

_ providesa graphiéal interface development environment

. in the model of Visual Studio, C++ Builder and so on

' B1}.

-B.XUL .

XUL (XML User Interface Language) pronounced zool :
‘is an user mterface matkup language developed to support

Mozilla, Firefox and Mozilla Thunderbird, XUL reuses
many existing standards and technologies, including CSS,
JavaScript, DTD, RDF and XPCom[32] .

C. Open Laszlo and Flash

Open laszlo is a free application based on a markup
language named LZX. On the client-side, it produces
Flash code which can be runs thanks to a plugin rather
commpnly installed, and it produces also DHTML code
by Java script [33]. |

D. MXML

MXML is an XML markup language introduced by the
Macromedia in 2004. Apart the design of user interface,
it can also be used in conjunction with ActionScript to
implement complex business logic. alternative from
Macromedia to XUL and XAML is used by Web
applications in conjunction with developments dedicated
for the interaction with the browser. It has a development

tool named Flex [34].

E. XAML

“XAML is like XUL an XML-based language of

description of interface language. for silverlight. But

-uniike XUL it is at start intended by Microsoft to be a

means of creating rich Iﬁtemet applications. Justas XUL

. is re_:cognizedby Firefox, XAML is recognized by Internet

Explorer, with the advantage of a larger number of users.
He thus supplements the universal NET platform, with a
1anguagé of interface. It is provided natively with Vista
and is used for the graphic interface of Vista [19]1.
Table 1 Shows the comparison of most popular Ul

Languages with Accessibility and security levels.

Table 1 : Shows The Comparison of Most Popular UI Languages

Year | Development | Runtime Processing | Languages | Requirement Accessibi | Security
GladeXML 1998 | Glade IDE GTK+ Compiled | C, C+, XML Easy Low
GNOME ' C# . ’
XUL 1998 | Text editor XULRunn | Interpreted | ECMASeri | CSS, DTD, Easy Low
Mozilla : er pt, C++ RDF, XPath,
- e .| XPCom :
OpenLaszlo 2003 | Text editor Flask - Compiled | ECMASeri | C8S, XPath Medium | Medium
Laszlo - i Player pt :
Systems ‘ )
MEXMIL. 2004 | Flex Builder Flash. . | Compiled | ActionScri | CSS Medium | Medium
Macromedia Player / : pt
] . Apolio
XAML 2006 | Microsoft WinFX/ | Compiled NET XPath, Net | Difficult | High
Microsoft Interactive Silverlight languages /
Silverlight Designer JavaScript
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UI Test Automation Types :

1. ForEasy accessibility with low secuntythe U".{ 'l{ -

Automation will be easy.

2. For moderate accessibility with medium security

the UI Test Automation will be moderate,

3. For y with high security the UI Test Automation
will be very difficult,

So Silverlight UI Test Automation is very difficult because - -

XAML accessibility is Difficult and has high security

3. Types Or Ut TEST AUTOMATION

Software test automation has evolved through several
generations of tools and techniques, Test Automation is
started from Character user Interface to till now. It can

be classified based on testing strategy [12][24]. They are:

A, Capture/playback tools record the actions of a tester
m @ manual test, and allow tests to be run unattended for
»'r'nany hours each*day, greatly increasing test productivity
and ellmmatmg the mind-numbing repetition of manual
testlng However, even small changes to the software
under test requrre that the test be recorded manually agam
[4][11]. Therefore this first’ generatlon of tools is not
efﬁc1ent or scalable [12][16]. ’

B. Scriptmg is a form of programmmg in computer
languages specrﬁcally developed for software test
automation, alleviates many issues with capture/ playback
tools. However', the developers of these scripts' must be
highly technical and specialized programmers who work

in isolation from the testers actually_ performing the tests.

In addition, scripts are best snited for GUI testing and

don’t lendthemselves to embedded; batch, or other forms .-

of systems; Finally, as chanpes to the software under test

require complex changes to the associated automation

scripts, maintenance of ever-larger libraties of automation 7

‘Databases for new web applications

'scrjpts becomes an overwhelming- challenge -

[4][11][123[17]

C Data—driven testirtg is often considered separately as

an 1mporta11t development in test automation [6} This -

. approach simply but powerfully separates the automation

script from the data to be input and expected back from
the software under test. This allows the data to be prepared
by testers without relying on automation engineers, and
vastly increases the possible variations and amounts of
data that can be used in software testing. This brealcing
down of the problem into two pieces is very powerful.
While this approach greatly extends the usefulness of
scnpted test automation, the huge mamtenarrce chores "

requlred of the automation programmmg staﬂ' remain

{11]f13]{16].

D Keyward—based test automation breaks work down

even farther in an advanced, structured and elegant

approach [6]. This reduces the cost and time of test desrgn, =

automation, and executro_n by allowing all membe_rs ofas

testing team to focus. on _'what theyrdo-best: Using this
meﬂmd, -uon-technical testers and business analysts can _
develop executable test automanon usmg “keywords” that
represent actions recogmzable to end users such as
“login”, while automation engineers devote their energy
to coding the low level steps that make -up those actions,
such as “click”, “find text box A in window B”, “enter
User Name”, etc. Keyword-based test design can actually
begin based on documents developed hy business analysts
or the rnarketing department, before the final details are.
known. As the test automation process proceeds,

bottlene_cks are removed and the expensive timie of highly

 trained professionals is used effectively. Organizing test

design and test automatlon with the keéyword framework

eliminates time [117[14].
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E, UI Test Automation peer classes provide a powerful
framework for organizing test design, test A'uto?ation
and Test execution by AutomationID properties [20]{21].

Using these testers can pass values to controls as well as

they can invoke events for that controls, an automation

eigineer can focus on automating actions as ‘individual
building-blocks that can be combined in any order to
design a test. Non-technical test engineers and business
analysts can then define their tests as a [Test class], and
“execute their tests automatically without creating any
additional code. Automation Peer test design takes plaée
ina spfeadsheet, with actions listed conéecutively ina
clear well organized sequence of Actions, tesf data and
any necessary GUI interface information are stored in
. their own spreadsheets, from which they can be called by

the maln test module. Tests are then executed from right

w1thln the- spreadsheet, using custom-bullt Automatlon'

Test classes. Automatlon Peer classesallow testmg teams

to create a much ‘more- effectwe test automatlon

. ﬁ'amework overcommgthe hm]tatxons of othermethodsﬁ : _
.. separated by commas: File size is very small. Searching

Automation Peer Testing mgmﬁcantly reduces the
mainteiance burden by allowing users to define their tests
at the business procéss level. Rather than defining tests
a5 a series of interactions with the UL, test designers can
define tests as a series of business actions, It will be the
job of the antomation engineer to update the actions
affected by the UI changes, and this update will only need
to be made in only one place, rather than in multiple test

scripts. Automation Peer Accessibility classes method is

the best choice for Dot Net web based Silverlight

_Appiications [113i20][25]. -

4. PERFORMANCE ANALYSIS
For -any kind of software Apphcatmns Performance

analysis is very important. From the performance analys:s

and comparative study one can easily choose their choice

based on the analysis report. In this paper we took input
data from like Text, Excel, XML, MS-SQL and Oracle.
UI Automation Report will be produced in Text file, Excel
sheet and XML. Silverlight is Microsoft’s new cross
browser or delivering richer interactive applications to
users over the web. Silverlight 2.0 is Microsoft’s second
release of the Silverlight platform. Now a day’s web sites
are developed with this Sﬂverlight for best visnalization

and attraction.

A, Input Data
We maintained records in various databases like Text,
Excel, XML, MS-SQL and Oracle. In each data bases

we maintain the same records for this performance

 analysis. The UI Test Automation is initially started with

5000 records, then 10000, 15000 and 20000. Finally the

average case is taken for our analysis.

1, Text File

Maintaining records in text file is very easy, but security

. is very less. Records are stored-in a row and columns are

a particular record based some values are not so easy.

Nam Addrass, Gty Country Phone Email

Agpasaen, 08-Phstoet-Kalape Pondichenry i 7654175 appis ayatt.com =
Johvs T moues Rue Fondicheny india 345187967 fhanmtschi@gmail com ;
Ao AL MGRuad Pondiheny i SHETEICG rain BQyibon cnn'_l

Figure 1 : Text Data File For Input

2, Excel sheet
In Excel, Data Entry is very easy and look and feel is

:very nice. Data records are stored in a row like a matrix.

Excel provides little bit security when compared with Text
file. S;earching avalue and sorting on a particular column

‘are easy.
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7 Emall

Atidrass Phona

:iAppasami 103-P st Kalupet|Pondicherry Jinis__ | 5706564175 appas 3500.¢

$2mouni Rge  Pondichany [lndia | S345i57387 13 il il

A Avavindhu |40 MGRad - {Beifing_— [China | 245752106 eramin Figo.com. -

Figure 2 : Excel Sheét Data For input

3. XML Data

XML Files approach is Easy to use in any application.

Data update is very simple and can be accessecl via

standard XML APIs. XML Data is umversally
understandable, portable and Best suitable for internet.
Data retneval is very fast. Now XML Has advanced
locking, synchroniiétion and co_nc_urrenc_y’ cq'ntr’oi
mechanism. If we want ease of use and ability to transfer
data easiiy betwéen'multiple applications than XML files
approach seems right one [26][30].

Web publishing: XML allows you to create

- - interactive pages, allows the customer to customize
" those pages, and makes creating e-commerce

applications more intuitive. With XML, you store -

the data once and then render that content for
different viewers or devices based on style sheet

processing using an XSL/XSLT processor.

Web searching and autoﬁlating Web tasks: XML
defines the type of information coﬁtained ina
document, making it easier to return useful results
when searching the Web.

General applications: XML provides a standard
method to access information, making it easier for
applications and devices of all kinds to use, store,

transmit, and display data,

E-business applications: XML implementations
make electronic data interchange (EDI) more

accessible for information interchange, business-to-

Databases for new web applications

“:-business transactions, and business-to-consumer

" fransactions,

s Metadata applications: XML makes is easier to
express metadata (Umﬁed Modehng Language
de51gn models or user mterface propertles for

example) in a portable, reusable format,

Pervasive computing: XML provides portable and
structured information types for display on pervasive
(wireless) computing devices such as PDAs, cellular .

phones, and others

<!-- file: Customer.xm] —~>
<Pxnl version="1.0"?> :
<l-- our XMI~document desctibes a Customer Details -->
<Customer> .
' <Record>
<Name>Appasami</Name>
<Address>109-Pk st Kalapet</Address>
<City>Pondicherry</City> -
<Country>India</Country>
<Phone>$786554175</Phone>
' <Email>appas_9g@yahoo.com</Email>
</Record> .
<Record>
<Name>John</Name>
<Address>12-mouni Rue</Address>
<City>Pondicherty</City>
<Country>India</Country>
<Phene>9345197987</Phone>
_ <Email>fhonmtech@gmeil.com</Email>
</Record>
<Record>
<Name>Appasami</Name>
<Address>40-MGRoad</Address>
<City>Beijing</City>
<Country>China</Country>
<Phone>9245762106</Phone>
<Email>aravin_28@yahoo.com</BEmail>
</Record> ' ’
</Custoraer>

Figure 3 ; XML Data For Input

4 M5-SQL

MS-SQL is a Microsoft server database with the
Following Features:

. . Security qf data from unaqthqriz_ed user.

e  Compatible for all dot net Applicatibﬁs.
e Transparent Data Encryption. The ability to encrypt
an eptire database.

*  Auditing. Monitoring of data access.
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e Data Comi)ression. Fact Table size reductim; and
improved performance.

s Resource Governor. Restrict users or group{from
consuming high levels or resources.

» Hot Plug CPU. Add CPUs on the fly.

e Performance Studio. Collection of performance
momtormg tools.

¢ Installation improvements. Disk images and service
pack uninstall options.

¢  Dynamic Development. New ADO and Visual Studio
options as well as Dot Net 3. :

o Entity Data Services. Line Of Business (LOB)
framework and Entity Query Language (eSQL)

‘e LINQ. Development query language for access

multiple types of data such as SQL and XML.
o Data Synchronizing. Development of frequently

disconnected‘applications-.

Figure 4 : MS-SQL Data For Input

5. ORACLE

' Oracle has many advantages and features that makes it
popular and thereby makes it as the world’s largest
enterprise software company. Oracle comes with new
versions with new features implemented in new version
while the features of earlier versions still being maintained
[28][29]. Some features of Oracle listed below.

s Role Based Security and fast adoption stamiél_'ds.

e Backward compatibility and Automatic Diagnostic.

Repository. _ _
»  Oracle is used for almost all large applications.

e Ease of customization and installation.

» Scalability and Performance (Concurrency,

Consistency, Locking Mechanisms and Portability)

.o Manageability (Self managing database, OEM,

SQL*Plus, ASM, Scheduler, Resource Manager)

s - High-availability, Backup and Recovery

¢ Business Intelligence (Data Warehousing, OLAP,
Data mining, Partitioning)

. Data integrity/Triggers

Inforraation Integration Features (Distributes SQL, Oracle
Streams)

Oracle SQL PLUS"
Select* from Customer
Mame  Addréss City Count Phope  Emal

Apposaml 103Kk swreat¥nlapst Pondicheny Ihdla G7BSSS1?S  eppes Sg@yshoo.com

Jokin 12-maun] Aua Pondlcheny  india 535787 hosmisch@qmall.com

Arevinghu  {0-MGRoad Pondichony  Indis 9245762105  anrvin_#gysheo.com

Figure 5 : Oracle Data For Input

 B..UI Test Automation

UT Test Automatwn is very: essential for Software

) .mdustneslto reduce test time; cost-and man power. Now-

a- days web applications. are developed. by new
technologies like Silverlight, JAVAFX, FLEX, etc.
Silverlight is new .NET technelogy to develop rich
imteractive Intemnet applicatibns [111[19][223{23]. Testing
these kinds of applications are not so easy fo test,
especially the User interface test automation is very
qiﬂicult. Dot net 3.5 Framework Provides Automation
f’eer Accessibility class, using fhis we can develop test

automation for Silverlight applications [1103]011].

In this paper, we took five kinds of input data like Text,
Excel, XML, MS-SQL and Oracle. For UI Test
automation we took Automation Peer Accessibility classes
method, this is the best choice for Silverlight Applications
[20]{25]{27]. The output of Ul Test Autoraton is

‘generated in Excel sheet with both input and output data.

1606




Comparative Perfformance analysis of Ul Test Automation from various

Databases for new web applications

UI Test Automation program will undergo shghtr-

modification ifany controls changed, so common reusq}{le‘ -

code is mamtamed for all UI Test Automation

[31[5][7}[8]. The design of UI TestAutomation with Input

data types, Test Method types and Output report types is - -

shown in figure 6 [10][19]{20].

Ingut

Outyat

Oracle

U1 Test Astomation

* |
Figure 6 : Ul TestAl';tg}'iﬁaﬁbn:Wi'th Input Data Types,
- Test Method Types And Output Report Types.

The sample code for UI Test automatlon using Automa:non

peer method is glven below [24][25][30] Imtlally one

process object is created and then we get the handle from
the running browser. Tree walker dbject_ is created to find
a particular element.in the web page [20]. Using

Silve'rﬁght objects we can set values to text box and then

we click Buttons like add and update. These tl_lings'rare‘ _—

done by our program code test method [231124125).

1607

, controls avallable on that testing page then it form atree .

- withi UI elements as nodes. The particular element is

‘particular element by UI Automation.

If]‘mtl .3 -

ETestMethud}

* public void TestMethod1()

{  Processprocess=

System. Diagmostics Process. GetProcessesByName("iexplore"). First();
Browserlnstance =

_Syxtem.Wmdnws.Auwmahon.AutomauonHiementmeHnndle

(process MainWindowHandle); :
TreeWalker tw1 = new TreeWalker(new PropertyCendition
(AvtomationElement. AutomationldProperty, "TextBox™);
AutornationFlement searchTextBox = -

twl GetFirstChild(browserInstance);

TreeWalker tw2 = new TreeWalker(new PropertyCondition

“(AutomationElement AutomationIdProperty, "Buiton"));

AutomationElemeit searchTextBox = tw2. GetFirstChild(browserlnstence);

SilvesliphtApp app = AvtiveBrowser.silverlightAppas()f0];

&pp.FindName<TextBox>{“TBox!"). Text="Appasami”;

spp FindName<TextBax>(~TBox2”), Text="109-pk street Kalapet”;

app.FindNeme<TextBox>(“TBox3").Text="Pondfcherry”;

app FindName<TextBox>(“TBox4”) Text="Tndi";

2pp FindName<TextBox>(“TBoxS”). Text="9786554175”;

app. FindName<TextBox>(“TBox6”).Text="appes; 9g@yahoo.com” ;

app FindName<Button>(“ADD").User.Click(); L

y

Figure 7 : Sample Code For'UI Test Autumation

Silverlight testmg must collect mformatlon abeut all—the-- :

scarc'héd'in Depth first searching techx;i&;ue. There shdlﬂd
not any loop with in the search trée to search a particular

element in search fré.e‘. Finally the value is passed to-the

C an:ui Report

Iﬁe out put of Ul Test Automaton can be easily updated _
in Excel sheet with both input and output data. The outpﬁt
report for Ul Automation of Silverlight'lapplications isas

shown in the figure. -

40-MERed

Flgure 8 r Excel Output Report’




Karpagam Jes Vol. 4 Issue 4 May - June 2010

* 5, ResuLTs AND DISCUSSIONS

The performance analysié is done in terms of secprity,

reliability, portability, Integrity and processing time. We

. maintained records in various databases like Text, Excel,

. XML, MS—SQL, Oracle. In each data bases vre maintain
the same records for this performance analysis. The Ul
~ Test Automation is initially started with 5000 records,
then 10000, 15000 and 20000. Finally the average case
is taken for our analysis. The Approximately estimated
time in nano Seconds for 5000, 10000, 15000 and 20000

records is given as shown in the table 1.

Table 1 ; Different Database Records and Theii‘ Ul
Automation Processing Time

CAVG

The graph is plotted for the average case. In this
' Experiment the average number of records is taken as
12500 and the same records are maintained in all data
files like text file, Excel sheet, XML Data, MS-SQL and
Oracle table. The graph shows that the Ul Test Automation
time Using XML is very less when compared with others.
The overall UI Test Automation processing time for each
database is shown on the top of each column as shown in

‘the bar chart.

Databases Time | Time for Ul Automation (NS)
| MoorResards iy | 50 | 10000 | 15000 20090 | 12500
Tt (fimehnns) | 250 ] 0] B0} is0]: 2250 15125
e meingy |30 |00 100 1000} 2300 | 15000 ':, ,'
| i | 100 [0} 1aon,| 1600 ] 2100114250
| ssou sy | 4] ow | 0 | oo | oam [ 16625) -
| Orscte(meinns) | 450 | 950 | 1000 | 1050 | 200 15875

Figure 9 : Chart For Databases And Processing
Time With 12500 Records

In this performance analysis, we considered the Easy of
data entry, Space required for data, input process and
Output report generation time for UI Test Automation.
Bven though databases like MS-SQL and Oracle provides
more security, XML data set is best for Ul Test
Automation. Usually managing‘text files are véry easy.

So entering data in text files and excel sheet are €asy, but

. _these kinds of data does not provide security. Developer,
7 tester and. User-can chposefDatabase according to their
~-needs. But-for UL iTés_’.tu'ciutomation. tester XML is best
- cbecause. of its' good performance [2][9](11][12]. The

- performance comparisons are shown in Table2.

Table 2 : Performance Comparison Table for

various DBs
Space
Data for Seca Taput | Report | Ferfor
1B Eotry duia ¥ty Time Qotput | mance
Text Easy Srasll | No Less Fast Better

Exeel Easy Small | Less Less Fast Better
XML - | Moderpte | Small Less Less Fast Best

MSSQL | Difficutt | Large | More More | Slow Good
Oracle Difficult | Large | Mom More | Slow Good

6. CONCLUSION

There are several methods for Ul automation, but

AutomationPeer method is best for Silverlight

applications. MS-SQL. and Oracle Daiabase provide more

_security, but it takes more access time when compared

with XML data. Developer can choose any database
according to their needs, but XML is best input data for
Silverlight UL Automation, because entering data is easy

and Transferring Time is also less. For Security purpose
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MS-SQL and Qracle are best. Without consiﬁe;ingr_ '
security, XML data i§ best input for Silverlight yl

Automation. Automation Peer Method of UJ Test

Autornation is best for Silverlight UT Test Automation.

Oracle.
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