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Software testing is an important proce;s to improve the quality of software in
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considered. One_is'thatresult logs wh|ch are generated from tools generally contain
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CHAPTER 1

INTRODUCTION

This chapter is firstly states the interested problem in Section 1.1, and
then the objective is described in Section 1.2. In Section 1.3, the scope and constraint of
this thesis will be discussed follow by definitions of technical terms in Section 1.4.
Additionally, benefits of thesis are mentioned in Section 1.5, and this entire thesis is also

outlined in Section 1.6.

1.1 Problem Statement \
1

In order 0 aqbtain’ qualified software, the software testing process

becomes an important paft in the__sﬁftwa-afe development life cycle. The efficiency of
- )

software testing can mgasuge from the number of defects which is found during the test.

Additionally, the test also should'foe:-rform in):.é;sﬁort time with cost effective as possible.
T /N
gr(_j?ﬂr to help the testing process. One

Thus, many methods were iqtroagced in
alternative is the implementing of Software Igstjng Automation (STA) which is one kind

of the software to perform the test instead of manual checking. Mark Fewster and

Dorothy Graham claifﬁed that automate testing can save effiri-higher to 80% comparing
with the manual testingr_[1]. However, some automated test is time consuming and costly

but it helps producing better quality software than the manual testing.

Currently, several'tools are implemented to help ‘testers to improve the
quality of the software. In addition, it also reduces-the developmenttime and cost by
enhaneing the productivity of testers and entire development projectteams. As a result
of using automated tools, all essential procedures, such as testing and reporting the
testing results, will be performed automatically without human interfering. Therefore,
many software companies have implemented automate testing tools, such as Rational
Robot from IBM, Winrunner from Hewlett-Packard (HP), to ensure functionalities of the
verified software. These tools can run scripts which are locally developed or written by

supported languages.



Unfortunately, the results that generated by automated tools cannot
present details in an understandable format. Moreover, testers cannot use an original
log immediately because the log does not contain only usable information, but also
useless information out which testers must screen them, and manually generates new
reports. Additionally, sometimes, tools will generate information using technical
information or application codes which toels can capture from applications under the
test when error occurs. Thus, it is very hard 0 understand and testers may need some

more time to find the meaning of them.
o

Although the automated tools have limitations mentioned above, these
tools allow testers to implemeni'seripts f('{r various test conditions, including enhancing
the test functions of“the software, The;_ outputs from the scripts are the additional

information which will o€ stored in the res?it log. However, the standard of the output
information has never been existé-dracco?fgi;w;g to different testers’ styles. Thus, the
scripts which created by difference’testers :'rffeyigenerate difference meaning results for
the same error. So, testers canr_]ot‘_t}s're the oﬁbfnall default log to show sequences of the
execution process and the daté'i' iha-}t createéé:ﬁéfgs Another limitation is that the result
data is stored in the appllcatlon based forr‘nat only its generator can open the file.
Thus, it is not convenmce-rf-tes*ters-woﬁd—hke—to—use—m:si}og on other machines with
different platforms. As a consequence, testers need to mstall many applications and

licenses to access this Iog

1.2 Objectives

Accordingl to “the limitations ©f! the| existing | software [test togls described
previously, this research has objectives to dissolve those limitations using IBM Rational

Robot as a studied tool. The aims of this research are described below.

1. Improve the capability of software test tools by implementing statement
transformation function. This function enforces every tester uses the same

standard report format and test conditions.



2. Implement a new method, called Screen Based Tracking Array (SBTAR), to
generate testing report in a readable form that can be opened by

commercial software, such as Microsoft Word, and WordPad.

1.3 Scope of thesis and Constraint

Such the Iimitatik ols mentioned on above section, this

thesis emphasized on impr:

resolving the Imﬁatlo"%m fU ctio

tomated in part of result log. For

@mented based on automated

testing tools, named Ra first function is responsible for

drawing the required in ' epository which is used in the
verification processes. recorded into the result log
when the test is fini on ior\ i\ i nted to support testers in
7 new format of a result log.
asier to understand than using
the original result log whic ge Aerated fromyt ol. This result log also increases
flexibility by Microsoft Word .e 0« make them readable. In practice,

s-i'_—. E
combination of the§l§}2 functions is possMﬁ‘r

them only at a time.

benefit than use each of

i
Since ere are various Companies that Qve implemented automated
testing toolsﬁnaﬁ mﬂ)ﬂzwﬁﬁiﬁjrom this constraint,
SBTAR meth Si M may not be able to
run cﬁothﬁt%féhm& Lﬁ di ferenﬁechnolory_irﬂa%ugiels’_] a E]

9

1.4 Definitions

IBM: IBM is the best-known American computer manufacturer, founded

by Thomas J. Watson (born 1874-02-17), known as "Big Blue" after the color of its logo.



IBM Rational Software: IBM Rational software provides a software
development platform that improves the speed, quality, and predictability of software
projects.

Rational Robot: IBM Rational Robot is an application that used as
software automates testing tools which have capability to record activities that user

performs. Rational Robot can playb

',h recorded script and also provides an

environment for editing scripts. ///

Rational r: Qher@ols from IBM which can be
integrated with Ration

manage all testing K i plementing, executing, and

analysing.

Script Fi i§ i$ a file type will be automatically generated by

Rational Robot when

Header file his is es dlobal properties which will

be available for multiple scripts and library source files. These global properties are are

custom procedures, Con'gtﬁs and variableg:+’

maupEJ;ZIcﬂﬂpﬂﬂﬁa?ﬂaﬁdoatﬁ]@aﬁm. Testanager

that is used in a data driven Test.

AMANIUAM NN Y

1.5 Benefits

This thesis proposed a new method name “SBTAR” to support the testing
process. This method is different from other testing methods of other testing tools since

it focuses in storing testing results.



1. Using this method can make a test much convenient, flexible and
more standardize rather than fast execution mechanisms with difficult in understanding
of the result log. This is because the method provides the capability to work with
Microsoft Excel. Microsoft Excel has many capabilities, such as calculate the data, drag
and drop feature, and etc. These features of Microsoft Excel help testers in preparing

the test data.

log, the testers can derive and fix
errors of the developed ¢ ddition, the new result log has

organized the informat t that helps the testers save

users of this new proposed
module can impleme er dnc ich can governable. Thus,

the objective of savi [ of the the automate test tools is

4. o héve more standardized. Since the

Rl ] =
method uses the mﬁmahon thaT/ré'S’tofe i alized-database then the testers
can save the mainte .-:"-"—-""-—-"-:7_—, ------------------------- statement at the database in

one place and it will aﬁilab e

y
ﬁ Sﬁm can be adaptéed to many kind of application not limit to
only kind applica ﬁ:

umma Jabhibr
K R AN IIAIINLINY......

this methods, in work they just would like to know only what values that they would like to

rver application and

set as parameters for this method then SBTAR will work for them.



1.6 Outline of the thesis

The remainder of this thesis is organized as follows. In Chapter 2, some
related works are drawn, including the characteristics of Rational Robot, an automated
test tools from IBM. Chapter 3 states the focusing problems, following by the proposed

method. Chapter 4 is shown the experimental result of the new method. Finally, the

discussions and conclusions are pres

AULINENTNEINS
PRIAATUAMINYAE



CHAPTER 2

FUNDAMENTAL KNOWLEDGE AND LITERATURE REVIEW

In this chapter, the fundamental knowledge and literature review for this
thesis are described. Thus, principle of software testing will be explained in Section 2.1,

in Section 2.2 is reviewing of software test automation. In addition, some related work is

reviewed in Section 2.3.

2.1 Software Testing

Software i - \ that software can operate as

Thus, defects or fail ' iSclosec | any as possible. Therefore,

there are various met m’. tware; each method will be

the original requi r@rison of the actual system

| [
response of :'jon line transaction to what was originally expected, requested,

a““ﬁ*rmﬁ NENINYINT

Verlflcatlon An act|9n for checkm%he application under test to insure

AR TR SN VR B

fagainst the technical design specifications document is one example.

» Process: a series of actions performed to achieve a desired result that

transforms a set of inputs (usually information) into useful outputs

» Expectations: a set of requirements or specifications to which an output

result of a process must conform in order to be acceptable. One such example



is the performance specification that an online application must return a

response in less than two seconds.

2.1.1 Testing Approaches

There are 2 approaches which are static testing and dynamic testing;

both of them are effective if apphe operly and can be used throughout the

application lifecycle. Nowada ve |mplemented to support both

approaches and intention Is |s to provement on software testing.

The tool can use to help % rlng‘auto
techniques will share ¢ i ng

estlng process. Testing tools and

Iasses The development and
test teams are responsi and techniques best suited

for their project.

process of verification or

validation by exercis@ _

changing inputs or enwépnments Where a module is statically tested by looking at its

code documﬂau EJS %%Wﬁnw ﬁf}eﬂﬁor of its logic and its

response to inputs.

212%5.@'}@*&?’]‘5‘614 URIINYIR

There are 3 commons testing techniques which are Black Box testing,

ion ﬂ observing its behavior to

White Box testing, and Error Guessing.

L Black Box testing - In the Black Box or functional testing
approach, the testers have an "outside" view of the system. Black Box testing is

requirements and/or specifications-oriented and is used at all test levels. This test



investigates throughout the feature or functionality of the application under the test. To
test the system, all possible input combinations are entered and the outputs are
examined. Both valid and invalid inputs are used to test the system.

° White Box testing - In the White Box or structural testing
approach, testers have an inside view of the system. Structural testing checking the
application by investigating the layout of the code and components are exercised
according to some predetermined criteria./VWhite Box testing is the logic oriented
concept. Testers are concemned with the execution of all possible paths of control flow
through the program. The "White Box" a:proach is-essentially a Unit test method which
is sometimes used in thesintegration test_or in the Operability test and is almost always

performed by technical staffs:

L4 Egror guessiri;g - i/l%inly of this technique depends on the
experience of testers. It helps'the tester to"‘-;jde:htify the errors in prior, to identify the test
cases on the basis of guessed errors.in a p;éf_giqular piece of software coding. Based on
the past experience, a set of test dgr{a can 5§:_.greated to anticipate those errors that will
most often occur. Using experiehce-and kné\&l;eiﬂge of testers, using invalid data that

can representing or produce the common mi"s:tiél,g;es, to verify that the system will handle

these types of errors:

2.1.3 Method of Software Testing

There are twathasic methods in pétforming software testing

1. Manual ‘Software Testing = jis!the process of manual testing
software which'is performed by a human navigates and checks through application
screens. Manual rtesting; can ‘take the form of navigate ‘User interfaces, information
submission. This test attempt to find faults of the application or even try to hack the
application. Manual software testing is a labor-intensive and slow process.

2. Automated Software Testing — is the process of create the test
scripts which can be run the test automatically, repetitively and through a number of
iterations. Automated Software testing can significantly reduce the effort required for

adequate testing or increase the testing which can be done in a limited time. Tests can
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be run in minutes that would take hours to run manually. In some situation the test may
be needed to execute during the night. As a consequence, testers may create mistakes
or miss some tests. So, in order to improve the efficiency of the night tests, applying the
test automation that supports testers without human interference is the best solution.
However, the ability to apply the tests to the automated test tool is depended on ability
of testing staffs or the technical Iimitation of the tool. Thus, the right combination of
tests, technologies, and people can lead Q//y high level of test automation and all

the inherent benefits. -— f_/___—
9 b

it }.’ * d-‘
Robot is used' in testlng Mlor@ oft Windows client/server and Internet
2] fa

Rational

Windows 98 environment. Moreoveﬁ Ratlon‘a‘FRebot has extension ability by integrating
' J-‘-..J

et et

with Rational TestMéx@ager to manage and playback a Ratﬁn_al Robot script, including
| - -

managing the test lbf;é_. However, Rational Robot can be ug‘éd‘ as a standalone product.

| =

The next topic will proﬁv_iﬁed overview of all capabilities of F:lg_tional Robot.

Rational . : e libarated

Rational Robo

Rational Software Gurporallon'

Figure 2.1: Startup page of IBM Rational Robot version 7.0.1
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2.2.1 The Capabilities of Rational Robot

The summarizations for capabilities of automated tools name Rational
Robot are described as follow:

- Perform functional testing. Playing back scripts that navigate
through the application and test the state of objects through verification points.

- Perform performance; testing. Use Rational Robot and Rational
TestManager together to record and playback sessions that help testers to determine
the performance of a multi-client system within the user-defined standards under varying
loads.

- Creale” and/edit sl,cripts using the SQABasic and VU scripting
environments. The Rebot editor provideé color—coded commands with keywords for
powerful integrated programming durmg SQI’Ipt development. (VU scripting is used with
sessions in performanceesting.) . .! -

- Performithe test on.-;ppucations developed with IDEs, such as
Visual Studio.NET, Java, HTML, V|9ual Ba5|c J@racle Forms, Delphi, and PowerBuilder.

- Perform the fest on ola;ects even if they are not visible in the

application’s interfaces. et -

- —Geueet—dﬁgnesue—wﬁeﬁma%n—abem_an application during script

playback. Testers can playback scripts under a d|agnost|C tool and see the results in
the log. . -
= Integrate rwith| other=Rational ftools,s'such as Rational Purify,

Rational Quantify, and'Rational PureCoverage.
2.2.2., |Peiformingsfunctional‘testing and perfermance testing

Rational Robot has capabilities to creating 2 kinds of scripts which are
GUI scripts for functional testing, and VU scripts (or call sessions) for performance
testing. The different kinds of scripts in Rational Robot use different languages or syntax.
For GUI scripts, it uses “SQABasic” scripts (using MS-Basic language syntax) to capture
the commands equivalent to each user's action. On the other hand, the VU scripts

(using C language syntax) capture entire streams of conversations HTML, SQL, Tuxedo,
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CORBA Inter-ORB 1IOP, and raw Sockets Jolt protocol that sent over the network. These
are compiled into dynamic-link library (.dll) files and linked into an .obj compiled from a
.c source file which calls a .dll file.
® Performance testing with combinations of Rational Robot and
Rational TestManager

To perform the perfor sting, Rational TestManager is a tool that

are executing with Rational Ro t performance tests on client/server

systems. A client/server ications accessing databases or

application servers, andﬁ ! i rvers. The conversations among
clients and servers y Giks\b ile the Rational TestManager
schedules and playba "N G
can emulate hundreds, even
plication databases and web

Servers.

The ben i i nd Rational TestManager in the

- Find out if the sy _stemm r-test performs adequately.

f’-a-
- "’}l Monitor and anw' es that users actually

nt usage sc

experience under j
- A est the capacity, performance, armstability of the server under
real-world user loads.

ﬂummmwmm

- Use Rational EstManagert iew the logs tha&gre created when

=R RARI T URINYINY

® [unctional testing with Rational Robot

Rational Robot will record actions that testers perform to the application-
under-test. These actions include keystrokes, mouse moves and clicks; these actions
will be used by that Rational Robot for performing during playback the test. The

recorded GUI script establishes the baseline of expected behavior for the application-
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under-test. When new releases of the application become available, testers can
playback the scripts to test the builds against the established baseline. For the GUI
script, the script can be executed on Rational Robot. However, this script still can be

organized and executed by Rational TestManager.

There are various features in performing the functional testing by Rational

Robot and Rational TestManager

test.

2.2.3 Adding feature to GUI scripts

AU AN BIIUBAR T ot

of creating anc?gdnmg library sourcegiles and SQA sic header flles

AWMU WIANEDRL.......

directly to script files or in library source file, including in scripts. The custom
procedures which developed in the library source files can be called from procedures in
other files (scripts and other library source files). The library source files are useful for

storing custom procedures that could be accessed by multiple scripts. If a custom
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procedure needs to be accessed by just a single script, testers should consider adding

the procedure to the script rather than to a library source file.

A. Library Source Files

There are 2 types of SQABasic library source files which are:

type will automatically generate by

Rational Robot when user 7 ipts. The compiled script can be

ﬁﬂle can add verification point

added in to the script file.

executed (called as “playi ;
during recordig, subpr(

pe will not be automatically

generated by Ration : , )11z it \Q‘. the verification point. The
library file can store s dfi \ cript files can be accessed
by every script, to use ane , se “CallScript” command.

Header files stom procedures, constants, and

files. The header fil r anal Robot itself. They can be

i

variables that wo Ccripts and library source

0

accessed by all modums within the proje

® mwole of Scrlot File (Master reC)

a‘mabﬂmm 1NN Y

Dim iResult As Integer

Dim sResult As String
Sub Main
Dim iCount As Integer
‘Initially Recorded: 11/4/2009 16:46:27

End sub



® FExample of Library File (Mastertlibrary.sbl)

Sub TestNumber(inputl as Integer, input2 as Integer)
Dim iText as String
If inputl > input2 then
iText = “Inputl greater than Input2”

Elseif input 1 <inpu

Else

End if

MsgBox iText

End Sub

® FExample of Heade

o

Global Inputl as Integer /1% _;;123_. - r4hg

Global Const Input2 as I
obal Const Input2 as n J;Q

15

Declare Sub e8 1.as Integer, input2 as Integer)

A,

When mying back a sc

ationa obo%peats the step from actions

which performs while rgcgilng and auton@ng the software testing process which

generated mﬂ et fill ik s Bt Sudidifbr] Gaff ewversion of appiication

can be testedfaster and more thor%ughly than the manually testmg Thus, the testing

TRRINY AIEUATINETRY

Furthermore, the automate test can be enhanced by adding the custom

procedure or function into the library file (.sbl). This method supports Rational Robot

performs all tests dynamically. However, in the case that a customized procedure or

functions which in library file (.sbl) is used, the declaration of that function must be

stored in the header file (.sbh), then included the header file into the script file (.rec).

When playing back finished, Rational TestManager will generate a result log; a result log
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is a file that contains records of events that occur while a script is playing back. Logs

will be generated and available in Rational TestManager.
2.2.4 Using Rational Robot with Rational TestManager

Rational Robot can be integrated with Rational TestManager to increase

the capability of automated testin

i ' arge of managing all testing activities —

/y)walysis. Figure 2.2 is the architecture
4

planning, design, implementati

of Rational Robot and Rati nager.

1
Test =
Script er
) - : \ Supplying test
Gathefing | data to the test
Performing te w ?ﬂ- \
%‘L et rt" n ion
pra ading t data
A S \ i
Application Und g ational

(AU i+ 2 nager

7
Datapool | | Result logs

-3
TRy TRYNIWYTA T
% the TestManager, tgsters can evaﬁate tests to detwining the quality

FARARFEUNAG A b o2

the tes‘log. If the result from the test is “Fail”, the log will show information of “Result”

column in red color. On the other hand, it will show in green color for “Pass”. Figure 2.3
is the picture from a test log that was generated by Rational Robot after complete

running the test and was summarized and managed by the Rational TestManager.
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Suite Date & Time Failure Reason Computer Name
2/8/2552 182748 | WOPPAKIT-TP
Build: NOPPAKIT-TP
pust 2/3/2552 18:28.25 NOFPAKIT-TF
------ Sevipt End (Master) 2/8/28552 18:28:75 NOPPAKIT-TP
o Foded Computer End 2/8/2552 18:28:25 NOPPAKIT-TP
[Defaut
Iteration:
Start Dste Tirme:
2/8/2552 18.27:48
End Date/Time:
BTl Test Case Feaus Detsic |
e Event Type i e & Time Failure Reason Computer Name Defects
= Computer Stat - NOPPAKIT-TP
Build =1 Sept Start (Vaster) N s NOPPAKIT-TP
[puldt Seript End (Master) NOFPAKIT-TE
Computer End . NOFPAKIT-TE
Log Folder I
Dekauit
Iteration:
Sttt D st Tirne
26/4/2552 115832
Erd Dt Time:
267442552 T153.43

SO stores result and details of the
atlo.q,jmq tlonal Robot can capture and

pOJ,ﬁ,ﬁS" 'i'e

information showing in Rational

Event Type
start Date/Time

2/B2552 18:28:25

Stop DateTime 225520 8:28:25
& _—
Resu ] - p -
ailure e% EI ] -
) ilure Des riptichJ nagle ind bjld.. ] |
{u Script Line Number |22
Script Name f Master S~ U
ition fi ti T L s
i r-"ili Lqmem* ngligh™;
itipnal Ou N VI 1 O !

Defects

=

Figure 2.4: Information of the object in Log Event windows
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2.2.5 Performing a test by use Rational Robot

Once tester orders Rational Robot to playing back a script, it repeats
whatever tester performing during record and whatever they did the modification by
adding any logic or enhancement module or function to script with application or system

under test. With automation, testers can test each new release or newer version of

‘v ,/nanual testing.
/@tmg tool for playing back scripts

application faster and more thorough

/

is phase, testers playback

“-"

environment including of states ¢ oﬂw_mdow " onment as well as applications under

o

the test because 'f:t'-iev can affect to SCI’I ers need to be sure that

in the same
ﬁo have to chec
database and other syst@rﬁwhether they are.in the same state as when the script was

ecorded or 0. drbib o> ST Eobe| oehwith fid dkdrdea)envionment and the

playback envn%llwment playback prollems can oceur,

226 b ¥ b & PAADEIAE, corme

testlng

application-under-t was recorded the script.

Additionally, testers or relevance cﬁponents, such as network,

In this section will notice through the advantages and disadvantages of
Rational Robot briefly where the results that have been written are obtained from users

who experienced with Rational Robot.
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® Advantages of Rational Robot when performing the automated testing
- Robot can complete the automated testing without human
interference and is faster than the manual test.
- Users can create custom procedures for specific tasks that can

extend usability of Rational Robot.

- Robot can integ ith other Rational tools, such as Rational
TestManager, Rational ClearQu : y/ﬂase efficiency of software testing
__..—4—'

T—

process.

opers who are interested in
developing a new fra

- orm Rati bot, such as descriptions,

- 4 Wh ih- enera Rational Robot is hard to
understand because so ‘: -P { s/ .- ly by the Rational Robot.

- In order46-implement. 7
must have knowledge in progﬂ@:f Iy

- k) he changes of environments, such as removing the object from

¥/
the screen, have a b v" 0 I#!l

I

in Rational Robot, implementers

some purpose, the original formﬂ)f the result log needs to be

translated before use. ¢

T NN sogaos oo

Rational tools, such as Rational TestManager; however, users have o pay in a high

A RIARTR N NN TINETRE

2.3 Literature review

As the fact that testing is the key factor of success of software product,
everyone must realize this fact. Before software is delivered, they must be tested even

though the software is a simple one; the testing must be performed for every functions
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and features. Additionally, when the software is altered, the latest version of software
must be re-tested because some changes might affect to other un-altered functions or
modules. Even though testing has been performed whenever software was modified or
changed, there is no guarantee that errors and defects of software can be totally
eliminated. Additionally, the current testing process is time consuming when application
under test has complicated architecture, such as it consists of various modules.
Furthermore, testers might not be able to test every module as need because of time

limit.
o

In the testing _process, testers have various techniques to apply for the
test, such as manual testingy'and automalle testing and etc.” The manual testing process

requires testers to prove the carrectness é_f applications by working step-by-step in front

of the computer, manyinpui combinatiens-under different test cases will be entered and

outputs are manually observed, As a Con:_éeduence, the analyzing results may not be

completed; moreover, the reseurce allq'céa'tic}'n while test may be inappropriate.
' L)
Therefore, the manual testing can'cause double cost of the project without qualified
2 4 T :‘lj,r‘

et

software delivered. o= ==

= o

The,_rﬁgst popular question in software testing'fig, “Either automated test or

manual test is the b’e;t_ solution for my testing phase?”. To ;ﬂ‘swer this question, testers
must understand the._differences between the automated test and the manual test
because both practices alse have advantages and disadvantages. For example, the
automated test operates faster than the manudal test) however, the automated test takes
time for implementing the test scripts. In addition, for the consideration should get the
time eompeared to the, complexity of application under test.=These factors may help in
decision whether the manual testing or the automated testing is appropriate to test the

system.

As mentioned that the manual testing has defects causes by testers, the
automated testing has been introduced to save time and cost. The principle of

automated testing is to use a program, called as a tool, as a driver in the testing phase.
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The test will be performed without human intervention. The tools will perform the test on
application by feeding input, and validating against outputs that return from the
application with the expected values. Moreover, the testing tools can execute a large
volume of complicated test cases and testers can repeatedly re-run the test with cost
free according to the implemented testing scripts from the original test phase.
Additionally, automation test tools can: carry out in-depth tests more than human
because the automated testing tools have capabilities to capture and verify the

properties of objects. Furthermore, these tools.ean execute on multiple computers with
o
different configurations.

According testhedognhefit of-lusing the automated test tools, many software

companies have implemented,the tools, é_uph as Rational 'Robot of IBM, WinRunner of

HP, to ensure functionalitigs of the werified software. Nevertheless, there is another
category of the testing 0ols called as the-?_“oben-source”, or “non-copyright” software.

This open-source software'was developed _By' various developers and those developed

- <4
source codes are aggregatéd over the Iritf_a"met for any new developers. The new

P s e "_-j‘_"
developers can download and alierthe soufee codes by deleting, inserting, and editing

i
-

the source code to abtain requiréd software. =

Anoth;r_ advantage of the open-source apﬁﬂcation is the knowledge
exchangeable among.communities of software developers; this leads to new ideas and
innovation in software design. One of the open-source is Selenium which was initiated
by Jason Huggins.{10].! Selenium was uUsed as a reusable| testing framework for web
applications. Testers execute Selenium directly from.a web browser since the engine of
Selenium was implemented by JavaScript and iFrames' embedded’in the browser. As
same as other open-source, Selenium allows users to freely create the test in their own
style as custom functions. In addition, Selenium also provides a set of standard

commands and verification commands which help testers to develop scripts easily.

Even if automation test has many advantages as mentioned above, there

are some disadvantages that have to be aware. Considering the testing processes of
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the test tools, these processes have to be declared as scripts before the test starts.
Thus, lacking proper knowledge in implementing testing scripts and resource
management in the test process is able to fail the project after software delivery.

Besides, testers must have the analytical skill to interpret the test results.

As mentioned above that the automated testing has disadvantages.
Thus, many researchers indicate these defects in different aspects. One issue that has
been considered by Rudolf and Klaus [2] is'thefactor for a large investment cost and a
long testing time. This is.because the automated.testing consists of many components,

for example test cases, automate.scripts which are used by tools, include components

must be implemented, developed and‘i maintained along with the test. Moreover,
whenever using the agtomatedtesting, eV_ery. test case hasto be transformed to the test

scripts using by automateditest tools=and-the testing components should be prepared
# {1 4

before script recording, stich'as test datab’%se', application state, etc [3], [6]. Therefore,

this paper indicates that beforel"performin:gf_i-SLjCh test, the return of investment index

must be evaluated. This inclqdes-'the sith‘_é'ﬁjons that the scripts have a very small

# ik —7_.-.-__7.1'_J;
amount re-used rate, or there-is—ho infleﬁpiﬁfy in modifying the scripts for other

i

applications. [5], [71,[9] e d=- |

The é—e"'c_ond defect of the automated testing_"-;'rs" that testers cannot avoid
implementing testing./scripts. Thus, testers must have special knowledge and
techniques to implement s€ripts since it affecis to the quality of the testing scripts and
the test [2], [8], [6]417]. However, keyward driven méchanism hag been implemented to
help testers on this issue. Tang and Cao [3] proposed a testing technique that the
keyword driven is implemented into!the scripts. Moreaver, a new [framework using an
XML file to store all significant data, such as test cases, test scenarios, and test results,
had been implemented with an XML parser to read the XML file. The outputs from the
parser will be sent to the next testing layer. So, a new experience tester can perform the

test easily.
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Although the solution of Tang and Cao supports new testers, it is suitable
only for applications that have stable requirements according to the development efforts
and budgets. Based on the research of Lingzi Jin [4], investment cost and time of the
automated testing is 5-10 times more than manual testing. One factor that increases the
testing time of the automated testing is that the testing environment must be the same
every testing time. Thus, the testing environment for a re-test must be reset to the same
situation or same state of the previous test befare the testing failure occurred. So, this
research suggested that the automated scripis#should be able to recover the testing
state without human'’s interferings 4

In orderto ebtain 4 qualiﬂfd design and good quality of scripts, testers
must have some knowledge and ski_ll_ bas;_ed..on the test tools. Unfortunately, each test
tool has different designs, and different s?eandard scripts’ formats. Moreover, the test

tools may support only some applications{an'cj some technologies. Even though there

are solutions to untie this limitation, they. mi_'dh't cause more effort and time to customize

the original package. Conseguently, budget is éxpanded and delivery time is extended.
e 22

Since automated. {esting sti_l:F]:.]_a\'/_e_ the general problems in the test

implementation sup-h‘f_ as time, cost and implementer sk_—ifllg_. Various researches in
software testing re1a?e_d to the automated testing focusingt"in the testing tools have
shown that the automated testing can reduce cost and times of the project, and it also
increase the quality of the delivered applications. Some researchers have studied on the
effectiveness of automated gesting [tools to develop a test. Most of these works refer to
the replaying tools to perform regression testing on.applications, or the way to efficient
the taels by propasing, the methods to increase reusability and flexibility so as to reduce

the cost and time.

A new solution to use for the automated testing tools for executing the
functional test is proposed by [9]. This solution has a test driver which uses for
interpreting test cases. The testers set all test cases on the “Test Case Management

Dashboard” into the class object and route them into a test engine which will then
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execute automatically. Good point in Test Case Management Dashboard is that they
have key-words which tools can recognize and use to perform the test. Thus, testers or
relevance users who are not familiar with the programming can do automated testing or

understand the testing steps in the Dashboard.

There are several methods or techniques have been developed to
improve capability of automated testing tools o be better than the “Capture/Playback”
tools. In test automation implementation, reguired programming skills is a basic
problems. Keyword-based..is..one solution that.-Tom.Wissink and Carlos Amaro [5]
argued that is the best solution”among software maintenance methods. The keyword-
base will be developed by@a set.of actihfns including other keywords, input data and

expected results will b€ regorded into the}spreadsheet. After recording keywords to the

spreadsheet, they will act as test executorsto read and apply values which are written in
a -

\ i
the spreadsheet to perferm a test. Using ﬂwe keyword-base in the automated test can

reduce the number of scripts that'need to b’éi(:réated or maintained. The most important
¥ Ay
issue is reducing the requirement of prograrfrf_ﬁ@g skills.

“aesdfd
——

In addition to the. method keﬁhfé—_d_riven, data driven, is another way to

reduce the mainter_]érj_ce process and be able to perform Cgf';/grage testing. Data driven
is one of many te"s—t:i:r]g methods that applied on softwa;e' and help reducing the
maintenance time and.improve the testing coverage. The data driven approach uses the
test scripts. These test scripts will test and vefify operation based on the values of the
data that stored in.a centralized (shared) repository. Therefare, testers can save time in
maintenance process enormously. Fhus, whenever.a new release of software with the

changed GUI, testersonly updates the repository and it will affect to'@very script. [4]

Considering structure of data in the centralized repository, the
information of this repository is stored in separate files. However, these files are
maintenance without the scripting and can be used as the data series that contain

configure or sets of test data. In addition these data series, later, can add more
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information or the configuration is changed to apply on another test that has the same

logic and multiple scenarios.

The ATF Framework was proposed by Bin Mu, Mingkui Zhan and
Lanfang Hu [11] in order to reduce the workload of testers in revising/creating a new
script for a new function of a new release of an application. In the ATF Framework
consists of 2 techniques which are data driven and keyword driven. As a result, these
techniques enhance the performance and usability of-automated testing tools. Consider
the testing processes; data.sloragesware needed..during the processes of these
techniques. Although there are various types of storages, XML is the chosen one for
ATF framework. Consequentlyy this neQY framework has a high rate of reusability,

expandability and robustness. . g

— il

Although frameworks are V'Hmplemented to save implementation and

testing time of the testers, there'is some uné’xpected problem related to the presentation

Al AN g
o d

language on the GUI of the software. [t is'-.:"tjh__e fact that all countries around the world

have developed applications with-GU| preséﬁfté_{bon in their official language (such as

English language) and the _hational langtﬁ@eﬁijguch as Korean language). These

applications must péj{ested for quality control; testers mustfh_ave knowledge for all GUI
language presentaﬁe'ﬁ,_ otherwise, a foreign resource must_"-bé involved during the test
which might be a timg consuming and costly. Consequently, in the worst case this

international version is delayed.

According to the above problem, Xin Guo et al. [12] purposed an
approeach; for multilingualtesting o, be rmucheasier;«faster and higher quality and more
cost effective. This"approach*works with multiple ‘components where“the knowledge
base is the core component. The knowledge base is a collection of data that will use to
compare test cases and change the language of the test cases from the official or
national language to the target language. In additional, the approach also provides test

verification capabilities which reduce the possibility of human errors.
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In the real world of computing, there are a variety of platforms for
application execution, such as Microsoft Windows, UNIX, Linux, AIX, and AS400 of IBM.
However, testing is still a major point for ensuring the quality of software on every
platform. Thus, Jie Hui et al. [8] proposed a new framework name “LKDT- Linux,
keyword-driven distributed test automation framework. The result shows that the testing
process can be improved and the worklioad for script development is reduced about
50%. Moreover, the automation testing framework also helps to reduce runtime and

complexity of creating and.maintaining scripts.
o

Sometimes the«'test cannot be performed effectively because of
insufficient resource, time and«tools. Wleider D. Yu and Giri Patil [13] proposed a
framework that applied wopkflow tec_h_niqué jpto the testing automation process in order
to improve efficiency and productivity of;t-he test team. With this method, a workflow
system was implemented and it Cc;r-.wsists O:E’__‘C’aj;nain parts: Workflow Manager, Workflow
Agents, and, User Interface and"Commun_i{_;‘atién Protocols. The Workflow Manager is
responsible to control and ma'ilntain r;eé'ﬁlts of every execution, intermediary
communicate with Workflow Agents runmﬁg_—e';]‘ different machines by ordering the

agents to work and Send the executlon mform’atlo“h to the Workﬂow Manager.

Previelis researchers have studied the e;féctiveness of automated
testing tools to develop a test. Their works mostly mentianed about replaying tools to
perform regression testing@on applicationsjLér the method to efficient the tools by
proposing the mechanismsrto increase reusability and flexibility so as to reduce the
cost. However, the researchers did not mention about how to utilize abilities of the tools
to gain the highestiefficient result. \For saftware automation test, using teols to capture
and playback does not mean the whole story of “Test Automation” [1], but it is only a
very small part of the entire testing processes, the ability to create result and its usability
is the one which must be included. The new method called the “SBTAR” has been
implemented in this thesis in order to eliminate the mention above problems. The

method will be described in the next chapter.



CHAPTER 3

RATIONAL ROBOT AND THE ENHANCEMENT METHOD

This chapter describes IBM Rational Robot with the enhancement
method name “SBTAR: Screen Based Tracking Array” and how this method help testers
to perform the test faster and more standardize. Therefore, in Section 3.1 describes the
proposed method that consists of 2 functions: statement transformation, and screen-
based tracking array. Then, Section 3.2 the examplés to demonstrate the success in the

implementation of the proposed method.J

3.1 Proposed Method L 4

In thissresearch; a new;metﬁoq_called "SBTAR" is introduced; the method
, )
was implemented usega@ capability of IBM: Rational Robot to create the customized

functions. There are 2 impleme—ntzed fune;tféné. The first function of SBTAR is the
il S
statement transformation function named as StatementTransformation function. This

..'

function has aims to reduce the hmitatron‘ef the data pool mentioned above and

o

increase the standardize of the error messages prowde flexibility for testers in

preparing test cases and testing data. The second functlon relates to the screen
presentation. Since eyery original tool manages errors by presenting on the screen and
there is no screen capturing, testers must find the errors’ positions manually. Therefore,
the testing process for each state will be a time consuming for software development life

cycle. Details of each function are described as follows.
3.1.1"SBTAR: Theystatement transformation capability

SBTAR provides the error statement transformation capability. SBTAR will
compare between baseline data and actual data. If there are differences, it will map the
error information with general statements that are kept in a database (or an excel file)
then write them to result log. Figure 3.1 presents the architecture of Rational Robot and

StatementTransformation function.
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RATIONAL ROBOT
Test > »
Script |« Header Library
Supplying test
Gathering the data to the test

Performing the test result

’ ,p} keyword

bjectMap.xls

Application

o

n‘__i;
variables that scri ,during &hu . However, Rational Robot must
_cé,rﬂbt-" ando \ or directly access to the data row.
icr ‘1; , | to behave as a data pool for flexible data
preparation. The benefit of o

t it can apply to other automated

testing tools.

”{;""‘:’S':Z"'“"’f‘""""?fﬁ‘; f entioned above, SBTAR

will integrate this so ware f { mﬁnd reading the information

iables. These variables will be
. ‘o v | |
used in Rati lﬁ&[?ﬁﬁ mglﬁrgﬁpt mentioned earlier,
Figure 3.2 pﬂns a use cas e error state transformation capability of the
IR AINIUNMINYIa Y
q

which store in the cell of Microsoft Excel store to array var
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Rational Robot : Statement
Transformation

Update the data repository

Custom the StatementTransformation
function

Tester &, “M
=
lﬁ‘a‘ax?{i..\\
Figure 3.2: Use gase diagrar n \\\ ion function of SBTAR
Figure®3.2 gshg VR :\ \ > statement transformation
feature of the SBTAR met ! 1 \ activities that testers have interact

method. In order to apply the

\!
te

that stored in the repository. | mentatior e StatementTransformation function is

ers have to maintain the test data

the next step that teste to implemer e of Rational Robot. Then,

modifying the test 8 "ﬁ ords, parameters and

procedures that req@d by the StatementTra ormatiomrunction will be performed.
The last is executing theﬁ@t to start the au@jnated testing. In the next section each of

sy i IR TN A Y R G ement vanstomaton

feature of the SBTAR method shows |‘o Figure 3.3.

RINNIUUNIININY
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Rational Robot

SQABasic

StatementTransformation

+Searchinglnformation()

+Readinginformation()

Microsoft Ex:

+Find()

N

Figure 3.3: Clagé diara of Siate ﬂ\\\\ function of SBTAR

From Figure 8.4 BT/ te \ an application under a test
object, including the related i T e fi 1 ame “ObjectMap.xIs” and store in
the array variables. SBTAR Will use the eSe, during the test. To search in the file

name “ObjectMap.xIs”, SBTA I - the ed keyword and search through the

spreadsheets. This _.; I ing. the data pool of Rational

| Y
Robot. Thus, the limitatic th ata pool is eliminated. In
I

addition, it also redunﬂ the operatior e because SBTAR uses capability of Microsoft

Excel to search for the sﬁeﬁc value.

ﬂ’lJEJ’JVIEJTliWEJ’]ﬂ'ﬁ
Q‘imﬂﬂﬂ‘iﬂd UA1AINYAY
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Rational Robot | se— Resdilt log

o (Rational TestManager)
» SBTAR

Result log (.doc) |

Objectiap xls

F

ObjectMap. xls contain information about
object which use in operation in SBTAR
function which are:

- Object Name

- Object Appearance

- Object Property

- Message for correct result
- Message for failure result

Figure 3.4: Collabbratign diagram qf S ent ation function of SBTAR

o

In “ObjectMap s& it s containi mation about objects which are
Ll
needed for SBTAR functions. Information cot in the “ObjectMap.xlIs” are elaborated

below:

ed for containing the name of
objects that will be’ of referring in scripts - y
isTused for containing property

of objects which Rational Robot can use for recognizing the objects on the applications

U AN AN TN e
ARSI AT

- Baseline Value — This column is used for containing the baseline
values that would be used in the verification of SBTAR functions.

- Message for correct result — This column is used for containing a
statement that will be written in a result log when the testing is “Pass”.

- Message for failure result — This column is used for containing a

statement that will be written in a result log when the testing is “Fail”.



Table 3.1: Object informa 5\ 'f tion in ObjectMap files

Object Name Object Appearance Verification Property
HomeThai Type=HTMLLink;HTMLText=wimdn innerText
StudentThai | Type=HTMLLink;HTMLText=iianilayiiu innerText
StaffThai Type=HTMLLink;HTMLText=ynaws innerText
AlumniThai | Type=HTMLLink;HTMLText=fudim innerText
CouncilThai | Type=HTMLLink;HTMLText=aawniineds | innerText
ContactThai | Type=HTMLLink;HTMLText=insiors innerText
MapThai Type=HTMLLink;HTMLText=uiunllsd | innerText

ﬂumwﬂmwmn‘a‘
QW']&WT]?EU UAIAINYIA Y

Messag veri |cat|on

Message for Fail verification

e page W T. uccessfully

Cannot find link "wimé" on Home page

i) Ho
MM ﬁ\u load successfully

Cannot find link "iidailayin" on Home page

Cannot find link "yaains" on Home page

L £/ ?&ﬁ‘\\h' cesstuly
Fovidl” £ /1 romd page was loas

essfully

Cannot find link "auéim" on Home page

Ily

Cannot find link "aauminnds" on Home page

1o ad succe
) %% W

Cannot find link "aadeis" on Home page

g4 .ﬂl!fﬁ‘ ﬂ\b‘h essiuly

Cannot find link "wmsiunllxd" on Home page

32
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Rational Robot StatementTrasformation() Microsoft Excel

Call
StatementTransformation(),

Search for a specific
worksheet

Test Execution
start

Set to search on first Not fouhd

Not fg

Test Execution

Figure 3.5: Activity diag ; sent ale %- ation function of the SBTAR

Accordingt to e ' igure 3.5, the processes of

StatementTransformation f ti},‘ follow.

e

(1) ° heS otio

and search for the" fic-worksheet. Hf SBTAR canhot find 1 ‘ worksheet, it will set the

first worksheet to be d.
ﬂtatementTransformatlon function V\ﬂ search in the worksheet for
the required
%\Amta ’Jt m EJ Ilrj ﬂﬂ SL] jwill throw an error to
the s entatio
TR AT NN A, o

the keyword to the variable.

wil open an “ObjectMap.xls”

(5) SBTAR reads the information of every cell from the row and then

assigns to array variable.

Whenever a function was developed in an individual script file, other

scripts or library source files cannot call for supporting their processes. Therefore,
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implementing functions such as StatementTransformation function, in a library source
file will eliminate the limitation mentioned previously. The next section describes the

implementation of the StatementTransformation function in the library source file.
A Custom Function

The StatementTransformation function will be implemented as a function

in the library file, .sbl, because thi ( must be available for every script when

needed. The function that ibrary file is shown in the example

presented in Figure 3.6.

. _—

) |
*

a2 rBuasad- o £ /)

L

*StatementTransformation
'Description : This fun

‘Parameters : sDocPa

B sFileName
iCount
sErrHe ge
ulalues()

in G

2 \\\ step

‘Return Ualues : Hone r
'fAuthor : Hoppakit.H

‘Date Created : Apl 27 2089
‘Comments H

‘Hodified By
‘Date Modified :

Function StatementTrar

Figure 3.6: Implemented StatementTgansformation in the library file, .sbl.

AULANANINEIDT, e e,
B PSR ATl U4 tak AL AV Y]

the function in the header file.
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) Master Project - Rational Robot - [MasterHeader.sbh

[ File Edit View Record Debug Insert Tools Window Help

s rBugsmBo e - n e Od||@R |
Declare Function StatementTransformation Basiclib "HMasterLib"({sObjectFile As String, _
sWlorksheet As String, _
sSearch As String, _
vObjectHAP|() As Variant)

Figure 3.7: Declare function StatementTransformation in the header file

Once the function has been i

lemented in the library file and declared in the
header file, the prepared test V

///& customized by putting the specific
@tion of the scripts would be

syntaxes and the importa Thu
‘. ——
pecifying the value to variables

described in the next sec’."——
Script Customization /

1y
and adding them to t { 4 ters that

are needed to be specified

1. “sObijectFile” i of the location of the file name

“ObjectMap.xIs”.
2. "sWorkSheet” is a pr'- _ 10.a value of the worksheet’s name.
3. “sSearch” s alle;
4. “vaject is a par - Blod obtained from the

“ObjectMap.xls”. B m

An examplesof a value storingdnithe “sObjectFile” is shown below.

AULINENITNEINT

sObjectFile = "C:\RobotNote}Master_Project\TestData\ObjectMap.xls"
n o
o T Al bra e b o i b o as o
9
sWorksheet = "Sheet1"

An example of the value storing in the “sSearch” is shown below.

sSearch = “HomeThai”
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The last step in customizing the script is to put the ‘Call’ statement to
gain access to functions in the library file. The following statement is an example of the

call statement.

Call StatementTransformation (sObjectFile, sSearch, sWorksheet, vObjectMAP())

After calling the call statement above and every declaration of all
variables, the StatementTransformation function will open the ObjectMap on the path
“C:\RobotNote\Master_Project\TestData\ObjeciMap.xIs” searching for the object name
“HomeThai” in the worksheet name “Srlgeﬂ *. e function will assign the information
stored in each columa=of the. searched objectto the array variable name

“vObjectMAP()”". \
|

After storing information from'the file ObjectMap.xls to the array variable,
testers can use this information us__in§ the?ar,r_ay index. The “StatementTransformation”
- )
function will organize theé value in the array variable as following:

vObjectMap(1) - The first'Vafiable kée’;psithe value reading in column “A” which
ald T
is containing the value of object's.name. = _f,ﬁ

et

vObjectMap(2) — The second variable‘R’eé-ps the value reading in column “B”

which is contammg the type and property of the obJect

vODbj ectMap ‘(3 — The third variable keeps the vaJue in column “C” which
contains the value of the verification property.

vObjectMap (4) # The forth variable,contains the value of expected values or

baseline value‘recorded in column “D?.

vObjectMap (5) — The fifth"variable readifg from column™“E” indicates the

situation when the'software past theaerification process, usingthe message indicator.

vObjectMap (6) — The sixth variable, reading from column “F”, contains the

message when the verification fails the test.

Consider processes of the StatementTransformation function under SBTAR’s
architecture. These processes need flexibility in data access; thus, centralize control is

the best solution of this requirement. Consequently, all testers can retrieve the required
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data easily. The next section will describe the screen management that supports

testers to locate errors.

3.1.2 SBTAR and the improvement on result log

As an objective of SBTAR is to alter the method in using the result log, a

new mechanism will be added into the library of Rational Robot. As the result, a new

report will be generated into a Microso rd format with the extension “.Doc”. This file

y “Microsoft Word” and “WordPad”.
i R&bot BasedTrackingARray function.

-

type is a common document fi

Figure 3.8 presents the ar

Test e
Script ér? 4 §:
ﬁ’_ ) :' Generating
G athe;ﬁﬁg \ the result log
Performing the te el
‘4 g?s < )& 1
20 !

dads Result log
Application U e}%

(AUT) 4; _' :

(.Doc extention)

F|gu re 3.8: The "“A'.Illll-'li-'DIIIAIII’I-'l.l.'.l_’ll'.“.ll"“-l_ ¥ dTrackingARray function

Generg/, the res

be presented in an understandable format. Similarly, testers cannot use the original log

iy @30 8 R V8 T I RFARYS ot ot o s

be used. Theryore testers must pe&form the mformatlon filtering and manually generate

= R B T N AR B o

basedfformat; so, only the specific application can open the file. Thus, it is not

were generat@ by automated tools cannot

convenience for testers who would like to use this log on other machines with different
platforms. As a consequence, testers need to install various specific license

applications to gain access to the log.

The new method will use the capability of IBM Rational Robot to create a

customized function; the function will generate a new format of a result log. The testers
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can customize information and can be recorded into the result log. So, the useless

information problems can be expelled and testers can use the result log immediately.
In the new result log, the information that will be included are:

- Name of script

- Name of person who run the script

- Test result (Pass de'icrip ' 4
— —

- Captured scrw"" ' \
This is report of Maste \
Submitted by : INappa 1

Date and Time of report

- Date and time when the scr{ t

- Information of each t

1. Start web browsegand g

2. Switch Language Tha

o | BIEERIBINIERELDIEDS
] ] " ] ¥

ARSI TN THY

Figuer 3.9 presents an example of the result log that was created from

the new function. All information in the result log can be distributed and easy for testers
to understand and to perform a manual re-test process. Additionally, developers can

use the information to drive for locating causes and problems of the entire software

processes.
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Rational Robot : Screen Based
Tracking

Custom the SBTAR function

Modify the script

Tester

Figure 3.10: Use casgidi: / € \ edTrac ARray function of SBTAR

Figure 3411 is ' I \ \. een based tracking feature
of the SBTAR method. '\ hat testers have interact with
ScreenBasedTrackingARrz \ ethod. In order to use the
ScreenBasedTrackingARray  funcii i, the . ity that tester have to do is
implementing the ScreenBase JARF ction. Testers have to implement the
function in the library file of Ratienal-Robot. M g.the test script is the next activity.

The modification ﬁfmﬁT-\‘ -words, parameters and

procedures required by the ay fu ction. The last is executing

the script to start the automated testing. In the next section each of activity will be

described. Iﬁmﬁ?wmﬁfw ﬁ pjjTj Moreover, the class
diagram of t as g feature BTAR"method shows in Figure
3.11.

QW’]ﬁNﬂiﬂJ UA1AINYAY
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Rational Robot
SQABasic
ScreenBasedTrackingARray
+ContainerCreation()
+ObjectWordCreation()
+Printinglnformation()
Microsoft Word

+Open()

+InsertString(

o ARray function of SBTAR

Test Execution start

Create object of MS Word
applicaiton

Write informaiton from array
variable

Capture and paste the
caption as the last part

Ll

_Ausanninenn
ARAINTU UM INGE Y

Figuﬂe 3.12: Activity diagram represents ScreenBasedTrackingARray function of the

SBTAR.
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According to the activity diagram in Figure 3.12, the processes of

ScreenBasedTrackingARray function can be described as follow.

(1) Checks an output folder for the folder name which is the execution
date; if it is not available then a new folder will be created.
(2) Captures the current users’ logon names and assigns to a variable.

(3) Creates an object of Microsoft Word application.

(4) Writes necess uch as name of the test script, logon

name and date-time of exe c
ing'step until-reaching to the last step.

(6) Prints essing. ’ (PrintScreen) to capture the

screen into the clipboard X%

As menli the™| \\\\\ ailability of the script, the
oh has Beeh imple nted in the liorary file it order to

allow scripts and oth efi o this function. The next section

will describe the implementati O '_ M ' -::t.-s rackingARray function in the

library source file.

A Custom Function
The Custo das a function in the library
unction must be available for eve

file,.sbl, because thi script when needed. The

o B L3000 oA 1o i
RINNIUUNIININY



] File Edit View Record Debug Insert Tools Window Help

(22 rBPussmRoc T - @i RO (@R

‘ScreenBasedTrackingARray {SBTAR)
‘Description : This function supports to write contents from Array to HS Word document

‘Parameters : sDocPath => Path of Documents
sFileName => Hame of Result log file
" iCount => Count of row in ExcelFilePath
' sErrMessage =» Error Message
2 vlalues{) => Array which keep the wording step

'Return Ualues : Hone

'Author : Hoppakit.H
‘Date Created : Apl 27 2889

‘Comments

‘Modified By
‘Date HModified

Hame As String , _
rrMessage As String, _

Function ScreenBasedT

Figure 3.13: Imple

Declare Function ScreenBiiedTracklngnRray Basic D "MasterLib" {sDocPath As String, _
sFileName fAs String,

unt As Integer, _
rilessage As String, _
stStep() As Variant)

Qgﬁﬂﬂﬁ ATRFHRTINEN o

Once the function has been implemented, the recorded test scripts must
customize by putting the specific syntaxes and the important values in order to apply
the function to use with the scripts. Thus, customization of the scripts is described in the

next section.
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Script Customization

The script file must be customized by specifying the values to variables
and adding them to the script. SBTAR needs 5 parameters which use in its process

which are:

1. “sDocPath” is a parameter storing a value of the result log container.

2. “iCount” is a parameter st sting steps of the test.

3. “sFileName” is a parar sult log’s name.

4. “sErrMessage” | ter tori@]t’s description.

5. “vTestStep ()" i Jarial S i riptions of each testing

step.

An exa oring in the “sC " is drawn below.

The secon Lis ed to indicate the sequence of

testing step. This paramet every time before executing a new
F s ik

test. After resetting the value of-“i ' te S have to add description of each test
step by assigning a testing déstription © the : ariable_name “vTestStep()”; then,

presented below. m

iCount =

AU INYNTNEYIN

VTestStgﬂﬁCount) = “Start web browser and try w.chula.ac. th”

TR e ¢

fWindow WMaximize, “”, «”

For assigning a value to “sErrMessage”, testers can insert into a part of
the validation scripts. The example of assigning the “sErrMessage” into the validation

scripts is written below.
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Delayfor(3000)
iResult = SQAGetProperty("Type=Window;WindowTag=WEBBrowser", _
"Caption",sResult)
If instr(sResult, "Chulalongkorn University") <> 0 then
sErrmessage = "Pass : Webpage load successful"
sFileName = "Valid_Master.doc"

Else

sErrmessage = "Fail :

sFileName = "I

The Ia/ pt isto put the ‘Call’ statement to
gain access to functi inthe

call statement.

-.\ ement is an example of the

Call ScreenBasedTracki ay(sBe -Path, sFi ‘\x bunt, msgtext, vTestStep())

After calling Screen Fracking/ function, the result log is created and
i ;
presented the defects of software— i 25t execution. Thus, testers can easily

locate the problems o ection describes the screen

management that supperis-esters-todocate-er 5

3.2 Applying the SBTAR method to a test g.»

AULANNINGING. .
E VS b UL I Y

9
is no complication in using Rational Robot. Thus, testers can learn how to use its

features and functions. However, testers need to know the prerequisite setting and

information that should be prepared before executing the function.
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Rational Robot : SBTAR

Update the data repository

Q

A

Tester

Custom the SBTAR method

Figdre 3 45: Usg gase diagfam of the S R method

Figure 3.18 F-ﬁw he 1S Use '\; SBTAR method. The diagram
method. In order to apply the

shows activities that testers i gami: e SB
S . O m

SBTAR method to the test's

pt, testers ha ain the test data that stored in the

Implementing i ,r nsformation  function and  the

repository.

ScreenBasedTrackingARray funciio ed. These implementation will be

installed in the library file of Rational Robot. Thi e next activity is modifying the test script

|

by putting the importan

.S.l. res that required by the
I
functions. The last istexecuting the script to start the mated testing. In the next

:;:ZZ ::z:%ﬁlgﬁiﬂeﬁ% %&Weghﬁ]dﬁs ﬁiagram of the SBTAR
RN INANINYIAY
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Rational Robot
SQABasic
ScreenBasedTrackingARray StatementTransformation
+ContainerCreation() +SearchingInformation()
+ObjectWordCreation() +Readinginformation()

+PrintingInformation()

Microsoft Word Microsoft Excel

+Open() +Find()

+InsertString() +ReadCellValue()

AR method

0 reduce manual processes by
automating the testing functi f . f’ a ) 5 possible. Referring to Figure
Robot by performing the testing steps
recorded in the scrlpt Verlflc #_rjr verified to check correctness of the
application under - __m__w,? ional Robot calls the
StatementTransformatio Iues of the verification
process. In the verifivmon process, the Rational Robot wm:ompare between expected
values and actual values. After this function ¢ompletes the tasks and reaches to the last

esing | b 5o} Wit B4V ) Whlehioh T lrgbess  occurs,  the

ScreenBasedTgckmgARray functiop® will be star d. As the resbof running this

ere@ WA I T U ’ﬂ“’ﬂ%ﬂ g enson an

storedih a specific path.



1:E 2: Verify the test ()
xecute ()
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Test

Tester

Figure 3.17: A

Sinc
database and two addi
file, many testers can o}
collaboration diagram of

demonstrating the test with SBT.

tementTr:

ormati

4. Test Verification()

/ Report Creation

——

Test Verification

l 3: StatementTransformation ()

StatementTransformation

l 5: ScreenBasedTrackingARray ()

inish Execution

grated two functions

t implements a centralize
e implemented in the library

ntly. Figure 3.18 shows the
i by 2 testers. The experiment

e next section.

[st §nario 2

()

s

a E] Tester 2

.Doc Reports

\_/_\

Figure 3.18: A concurrent usage of the SBTAR method
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3.2.1 An example of applying the SBTAR method to a test

The experiment to determine the efficiency of the SBTAR method is
performed on IBM Rational Robot version 7.0.1. In addition, the test in this research was
performed on the sites of Chulalongkorn University, checking for defects on the display
procedure. The expected result is that the SBTAR method reduces times of

implementing and maintaining scripts. Therefore, performance and productivity of

p@'},}}mdex page of Chulalongkorn University

testers is improved. Figure 3.19

website.

/o
Fle Edit View Favorites Tools Help - F
Q=0 RAG Ps
: Address [@] http ffamw.chule.ac. tf v B
»

:.,1.:; S| JOIBNUIDUIDAINISI 1BEIS
Wi TauLANE
AUUNNLAAWIA
WA ISEINDY

P g dedTasamauasdyles CU Gateway
;ﬂqnn'l.mu

P auasdsnadnin-ssaass Al 66

4 [NEW] pausivioimans — g
REREEN LT A R E )
@ UNTIAY ladells”

%NEW] TR Ragy e ws TG
UERUATIRTTIING .M,

dodaunan ldmanuooluuiau VIVHIAU naninduius

mssualns An:asNiasnIU uunlﬁau lﬁaaﬁumﬂ‘ﬁ

_nl | 1 O] [-I*FJI*][ Ti‘l':-l']' \ [ TaTIL-48 ® et

L L Ll

F@Jre 3. 19 An mdex paé;e of Chulalongkorn Unlver3|ty web5|te

o2 i AAIRIRHBIINLNA Y

Before starting the test on Chulalongkorn University’s website (CUW), the

URL is “www.chula.ac.th”, the characteristics of this web must be clearly defined. The

CUW constructs by many pages such as “Student page”, “Staff page”, “Alumni page”,
“The Council”, “Contact us”, and “Site map”. However, this experiment will perform on

the following pages; Figure 3.20 is all captured pages in the test.
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® v 1dn (Main) which the caption of this web page is “ﬂwmdﬂinf
Menay”.
e dailagifu (Student) which the caption of this web page is “Ha@
Pagiiu.
® 1)Aa1n3 (Staff) which the caption of this web page is “1JAa1ns”.
® FudiAn (Alumni) which the caption of this web page is “Aydim”

® ' ch the caption of this web page is

)
thwls web page is “ANADLIT.

¥ ikin i¥ amueninanda
b afadedn (P Aeren

b ynans i nsaitan S lasod

b Fuslim

« uARAEENALE
* waAngasEennes
o Mg
o1 in ™
o wilfigas:
. 156 8N
&]r
& ams uazuin o swfpans uasmhoomiome
o
= . Mmmﬂiﬂvﬁﬂ\ﬂmﬂ'
™ 0N 5
L T ol
B mntemet g

Figure 3.20: Captions of the test web pages

Users can access the required web page by clicking on the link which is
located on the top right of the current web page. The testing conditions and cases are

drawn below.
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The cases that will be applied in the test are:

1. Verifying the completeness of loading the pages of the CUW,

2. Verifying the load time for each the page of the CUW based on the

defined time boundary.

The testing scenario for these cases is defined as follows.

3. j f an succe ssfully loaded; if the page cannot

. . . " Htl
on will be considered as “fail”.

value has matched with the

Sy s 2
5. If the test does- il est will continue on the next page by

e last test case is reached.

Y

i¥

AULINENTNEINS
ARIANTAUNNIING A Y



T B e e Twe e
OO0 BBG Jmrfimwm @ 3-% - 6003

ndnadl._bthotetdemtisinndl._eiad

¥ e

? Chulalongkorn University

LRE SRR Y I

=
-

o
L

A e il .
checking the caption of the br at changed according to the changed

page of website. Tjge scrim;ﬂﬁ%%iibghéf% —iitional Robot for the scenario
mentioned above\ﬁi:rl xplained-in- gj

' i

¢
PR30 i) 02 T S
recording script i ed” The' t* file tains in lation that are crucial for

performin therautomated testing ofﬁational Robot=Fhe information that Rational Robot

e Bpsk Vb lind 40 4 W el b B o, e

properties, comments, and keyword of functionality of Rational Robot. Figure 3.16 shows

3.2.1.2 Generating a gipt from

the generated script from Rational Robot that recording the scenario.



52

*$Include *'global.SBH"

Sutr—HaTm

| Dim Result as Integer :2

‘Initially Recorded: 18/11/2552 22:50:12
*Script Mame: Master

*Start Browser—with URL of web application. 3 -
StartBrowser “http://www.chula.ac.th", "WindowTag=VEBBrouser"

Window SetContext, "WindowTag=WEBBrowser™, "™

Window WMaximize, ™, "

‘Uerifying “mu”na“n" page
HTHLLink Click, “HTHLText=nu'ana~n", "
Result = HTHLLinkUP {CompareProperties, "HTHLText=nu”ana“n;Index=2", "UP=Dbject Properties")

‘Uerifying “u™d"wl™a7 v u" page
HTHLLink Click, “HTHLText=u~a~wl™aa v u™, "
Result = HTHLLinkUP (CompareProperties, “HTHLText=uTa~uU~ a3 v u;Index=2", “UP=0bject Propertiesi™)

‘Verifying "v nains" page
HTHLLink Click, "HTHLText=u naaans™, "
Result = HTHLLinkUP {CompareProperties, “"HTHLText=u naans:Index=2", "UP=0bject Properties2™)

‘Uerifying "a~wa “in'q" page J
HTHLLink Click, "HTHLText=a~mafpmtam, = -
Result = HTHLLinkUP (ComparePropeskies, "HTHLText=A~es“in'a;lndex=2", "UP=0bject Prupertiesﬂ")|

‘Uerifying "aniuma"nana 8" page

HTHLLink Click, "HTHLText=amaunia maaa~ s,

Result = HTHLLinkUP {CompareProperties, "HIMLText=amuni2” ngaa s;Index=2", "UP=0bject Propertiesy™)
i

‘Uerifying “a~am'ais1” page l

HTHLLink Click, "HTHLText=a~asiaisa™, " |

Result = HTHLTableVUP (CompareProperties, ".HTMLTE‘xtilu‘aa'als‘l;Index=2", "UP=0bject Properties5")

‘Uerifying "ueuw”a1oUlsad#® page =

HTHLLink Click, “HTHLI@Xt=uous™a125ulss ", =

Result = HTHLLinkUP (cumpareProperties;.-"HTMLText'I,Tuu"a'JHa“n;1n|:|ex=2", “UP=0bject Propertiesé")
. 3

‘Close Win i
Window CloseWin, "™, "™ . -
rAAY o

End Sub

Figure 3.22: The scaipt thiat éeﬁ-‘e[ated from Rational Robot

From_ Figure 3:22,- =~~~ shows™the

26

$inclul_de” statement that testers
specify the name"df%%he—heade%ﬁﬂe—m—efder—te—refer—td: tﬁe function(s) which are
implemented in the library file. @ presents the variable declaration section in the
script. Rational Robot provides comment capability that testers can describe the testing

steps on each'line of code. Jhe comments, user actions, and verification processes are

3
recorded.inthe,script as showing.in |
According to the mechanism of SBTAR, captions of the current version of
the CUW have been recorded as the expected value in the ObjectMap file. The
expected value will be used to compare with the actual value in the verification process.
The preparation of ObjectMap that will be used in this example will be presented in the

next section.
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Normally, the test data preparation for Rational Robot will be performed

on a datapool which is not convenience. Since Microsoft Excel has the capabilities on

calculate the data such as sum, average or other drag and drop features, then

preparing the data using Microsoft Excel is easier and faster. Figure 3.23 shows the

input screen of a datapool.

The oEectMa g

Cancel

| Help |

3 -TestManager

c TAmeethod is prepared by the

standard and widely us@gﬁware which is M_’;rosoft Excel. After the file ObjectMap.xls

was created ﬂs %(Eﬂ ’ge‘H %}W‘ﬁ w Ejo’]eﬂeﬁjommns Figure 3.24

shows exampﬂl of all values in the defined Columns that are requlred for the SBTAR

"RW ﬁNﬂiﬂJ 1]?1’]’37]8']3 d

A
Object Narne Object Appeamnce Verifi callon Property Basellne Value | Message for Pass verification Message for Fall verification
HomeThai | Type=HTMLLIink;HTMLText=wiudn innerText alasnsal Page was load successfully "uilmdn" page cannot load successfully
StudentThai |Type=HTMLLink;HTMLText=tlidailaaiiu innerText fidailaaiiu Page was load successfully "finilaaiiu" page cannot load successfully
StaffThai Type=HTMLLink;HTMLText=uaans innerText uAaINg Page was load successfully "uaans" page cannot load successfully
AlumniThai | Type=HTMLLink;HTMLText=fm i innerText FAwednn Page was load successfully "AwdLAn" page cannot load successfully
CouncilThai | Type=HTMLLink; HTMLText=anuvinaias innerText fndafuauddaa| Page was load successfully "anmvingnag” page cannot load successfully
ContactThai | Type=HTMLLink;HTML Text=fasats innerText fnsaLs Page was load successfully "finsials1” page cannot load successfully
MapThai Type=HTMLLink; HTML Text=wausia 31 Laieé innerText Site Map Page was load successfully "wrudonllaid” page cannot load successfully

Figure 3.24: Examples of specifying values in ObjectMap.xls
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Additionally, testers can utilize this file to have much ease of use
ObjectMap.xls by entering colors or specify format freely which will not affect any

functionalities of the SBTAR method.

3.2.1.4 Apply the SBTAR method to a script

When applying the SBTAR method to the test, scripts which Rational

eds to be modified. First of all, the header

//ethods must to include to the script.

Robot has generated when finish re rdli

file that referring to the library

To include the header,/o be updated-by-put the header file name as shows
in Figure 3.25. /

*SIn e

*$In

2:58:12

eader file name

ript, variables used by

S

™
bl

h Y

Addit

StatementTransformatio Actions must be declared.

After all variables ha\Ebeen declared, the al values hose variables are defined.
‘ a (Y
In order to Iﬁgj@laﬁ ﬁWEjpﬂrﬂ ?ure 3.26 shows the
variables declaratio the SB ethod.
¢ F=%

RINNIUUNIININY
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'4Include "'global .SBH"
'$Include "MasterHeader.SBH"

Sub HMain
Dim sObjectFile As String
Dim sWorksheet As String
Dim vObjectHAP() As Variant
Dim sDocPath As String
Dim sFileHame As String
Dim iCount As Integer |
Dim sErrMessage As String
Dim wTestStep{1 to 188) Variant
*Initially Recorded: 1
*Script Name: Hastefe.
J
sDocPath = “C:\R Fo _P% je mg'.ult_Lugs‘\"
sFileHame = ™ CHi " _Doc"
stlorksheet = \ -
sObjectFile = stbata\0ObjectHap.xls"
ands that testers can used to
implement the scripts for port testers in creating various
test cases using a small n ples of these commands are If-
Else, Do-Loop, For-Loop, Delay ment, Goto and SQAGetProperty, etc. The
@ needs to bewpl v-adding the verifications-andimportant commands of the
N o,
SBTAR method. Figure @ ot that shows the use of such

commands and “Call*™statement for the SBTAR method.

AUEINENINYINT
RINNINANINYAY



*$Include *'global._SBH"
*$Include “MasterHeader .SBH"

Sub HMain

Dim Result

Dim sResult As String
Dim sObjectFile As String
Dim sWorksheet As String
Dim wObjectHAP() As Uariant
Dim sDocPath As String
Dim sFileHame As String
Dim iCount fs Integer
Dim sErrHessage As String
Dim vTestStep{1 to 188) As Uariant

Dim sDate
Dim wScenario()

*Initially Recorded: 18/1
'Script Hame: Haster

shbate = Format (Date,

sDocPath = "C:\RobotHo
sFileName = "Vali
sWorksheet = "Sheeti"
sObjectFile = "C:\Ro

iCount = iCount +
uTestStep{iCount) =

StartBrowser “htt

Window SetContext,
Window WHaximize,

call Excel Read ColUalu M* \ario() ‘Sheet2")

i=1

iCount = iCount + 1 “ . -~
uTestStep(i 55 0 & " page"

Delayfor (2064)
Result = SQAGe perty er';"Gaption”,sResult)

‘Verify that age was loaded successfully

If instr{sResult, vObjectHAP{4}) <> B8 then
uTeststep(1co‘Tthureststep(1cnunt) " & vibjectHAP(S)

ﬂ%ﬁmﬂlﬂﬂ-fﬁ"%ﬂmﬂ‘i

End I

3 mmmwwn NYIAE

SBTAR:
Gall ScreenBasedTrackingfRray{sDocPath,sFileHame,iCount,sErrHessage,uTestStep())

‘Close Win
Window CloselWin,

End Sub

Figure 3.27: Applying the SBTAR method to a script
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After the scripts have been customized to work with the SBTAR
method, Rational Robot will execute the test according to the test steps based on the
scripts. Once the test has completed, the ScreenBasedTrackingARray functions will
create a report in the Microsoft Word format (.doc extension) using the value defined in
the variable “sFileName”, at the path declared in the “sDocPath” variable. The result of

the test generated from the SBTAR method will be shown in the next section.

created with the name according to the exe 1 -- is folder is stored in the path
specified in the sDocRath how the SBTAR method

organized the folders fo

2 Result_Logs F rrl— W mEx]
! Flle Edit View Favorites Tools o m'
O © 3| o f
i 8 uf -
Address Eﬁ Ci'\Robothote Master Pro_]er:t 3 -

: EPSON Easy Photo Print = @P‘no

Other Places

ﬁ Master_Project
a My Documents
[ Shared Documents
g My Computer

8 My Network Places

1].0110

nﬁﬂ ' ’J VIEW]?W g

Figure 3.28: Folders for generated reports from SBTAR

Figure 3.29 shows the result logs that created from the scripts mentioned

previously. According to the script with the verification process, it will assign a new
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name for generating the result log when the result of verification is ‘fail’. Such name of
the result log helps testers or persons who involved in the test easily recognize the

verifying result.

Fde Edt View Favorites Tools Help |E

oBad( - Q ﬁ‘,@s;eafch E;Fdders |

Address |ﬁ C:\RobotMote\Master_Project\Result_Logs\211109 Go
EPSON Easy Photo Print ~ &) Phato Print

Valid_Master_Script.doc
wanas Microsoft Office Word ...

Other Places

ﬁ Result_Logs
My Documents
[ Shared Documents
g My Computer
g My Metwork Places

Details

211109
File Folder

Date Modified: 21 naAdnau
2552, 11:33

- generated-fromthe SBTAR
AY )

In the " log that'is dfrom the J_ AR method, it is containing

the useful information tmL‘eadmg from thecgbjectMap file. The result log is created

based on trﬂ sfiubiid bt asFe8f| G § i) ScteShmaseatrackingarray

function. F|gural3 30 presents an exa‘mple ofa report when all test steps pass.

Qﬁ?ﬁﬂﬂimmﬂﬂﬂmaﬂ
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Thisis report of Valid_Master_Script_120110
Submittedby : NoppakitN

Dateand Time of report  :12/1/2010 9:12:05

1.Start web browser and try www.chula.ac.th

2. Verifiy correctness of HomeThai page << Page was load successfully

3. Verifiy correctness of StudentThai pa age load successfully
4. Verifiy correctness of StaffThai pag 2 a ull
5. Verifiy correctness of A % << Page was &
6. Verifiy correctness of CouncilThaipage << Page was %

7. Verifiy correctness of ContaetThaj

8. Verifiy correct of Map

O>E
(et sever @] VHQBA - Vorkd Vide Queston &Ansner -LogonPage

> R st eiudahtte s

P e O Gravay

ﬂuafmﬂmwmm
AWTA DIUNRIINLA Y

The result log that created from the SBTAR method uses the same logic

in creating the result log for “Pass” or “Fail”. The difference is that the information that is
used for creating the result log has been read from different fields in the ObjectMap file.

Figure 3.31 presents an example of a report for “Fail” result.
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Thisis report of Invalid_Master_Script_120110
Submittedby : NoppakitN

Dateand Time of report  :12/1/2010 9:18:45

1. Start web browser and try www.chula.ac.th

2. Verifiy correctness of HomeThai page << Page was load successfully

7. Verifiy correctne!

8. Verifiy correctn <& Mgyl LT page cannot load uccessfully

g ;
P s e

[ Q- © X B QTP e iy F

| T ———— — )
Loks @ BegTranssir () B RSt Cenuest 4 - @ o -0 g 5 . e 8] WQRA - Wodd i Queston 8 fosver -LogonPage 7
b -

@ The page cannot be displayed

i

Cannot find server or DN Errar M

AUBINENINGINT
QR R TRHAFINEIAN Y

The example mentioned in this section has demonstrated that applying

the SBTAR method will obtain a useful report which contains readable information better
than the original tools. Therefore, testers can locate the defects in a small amount of
time comparing to the legacy methods. The next chapter will describe the empirical

study when implementing the SBTAR in Rational Robot.



CHAPTER 4

EMPIRICAL STUDY

This chapter aims to demonstrate the satisfaction of users after
implementing the SBTAR method for 2 months in a banking system. In this system, there
are two main teams with individual responsibilities: tester teams and development
teams. Details of this organization, will be described in Section 4.1. Section 4.2
describes the criteria for measuring the users' satisfaction while Section 4.3 is the

evaluation process. Then, Section 4.4 presents.ihe summary of the evaluation.
o

4.1 Experimental sample

In this expeériment, there are 24 persons involved in the evaluation of the

SBTAR method. These persons can bé classified into 3 independent groups: the project
' 4

owner, the development team, and the'test'team. The first group is the project owner or

end users who initiated the requirrerhents to__f-i'-mp-lement, Create or enhance the ability of

id -

applications; this group has 5-members r_:l_t_q,r;_img the evaluation period. After the

applications have been implemented based :@_:thlgir requirements, they are responsible

gl

to do the UAT test ahd review the brojeot documents, ineluding the result from the SIT
test. - ,

The second team is the development team consisting of 6 members; 2
are the project managerns and 4 are developers. Their responsibilities are implementing
the web application’ that help bank’s customers manage their money via the website,

saving time, reducing expenses and enhancing their business processes. Moreover,

they‘are responsibig en unit testing and performance testing of the application.

The last team is the test team consisting of 13 people; 2 people work as
the test managers, 2 people work as the test leads and other 9 are testers. The mission
of the test team is ensuring that software has the best quality before delivering to
customers. Currently, the test team use many automated testing tools to support their

missions, such as Rational Robot. After the SBTAR method was created, they have
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agreed to apply the SBTAR method for extending the capabilities of Rational Robot to

improve their tests more effectively.

4.2 Criteria for Measurement

According to the standard software quality control criteria, 4 criteria are

[ sers: usability, efficiency, reliability, and
# ch measurement criteria.

4.2.1 Usability \%
Usabilit 7 : Nhe system that helps users

reach to their objectiv 4 _ e are has much complexity

considered to indicate the satisfactio

reusability. The following sections wi

than the legacy softwage. f as a significant factor for
the application devel criterion is highlighting on
ease of use to achieve eatures and functions. A well-

known example about usa 5' which there is only text box and only

button on the page that users__agé@}_ ofe using it. Thus, in order to design a

high usability apprb;lon designers sho
&
Ef“‘”ﬁllﬂ ANYNINYINT

he efficiency of thegmethod can ﬁmeasured by U&denng on the

sl Y BT TRAL AN e

reduciﬂg time and improving the productivity of the users also should be under

to implement a qualified

application which i y to unders /10 learn, easy to install. In

addition, the designers:should not focus only a nice desigrﬂj interface.

consideration. An example of the good efficiency application, the method can be
finished the tasks within small amount of time, consume low percentage of CPU and

memory, and etc. Moreover, the method can help on reducing effort of the users.
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4.2.3 Reliability

Reliability of software is the possibility of software operations that do not
contain errors in a specific time period under the specified environment. The software
reliability is an important factor which affects to the quality of the system or applications.
Furthermore, the software reliability indicates the completion (perfection) of design with

the standard quality control mechanism in the development processes.
4.2.4 Reusability

In computer.science and software-engineer, a reusability of software
means the ability to embed.an_ implemented module, or an object, or a project of
previous developed software into/new d?veloping software without modification. The
benefit of this featuretis that the deyelop;napt time will be reduced and the developed

software is reliable. —
§iv
In order to" evaluate these 4 factorsin the SBTAR method, a

questionnaire was created. This questionnéﬁi&e contains 8 questions that relate to the 4
criteria mentioned above. The /next section will presents the evaluate process for the

SBTAR method. ey, )

4.3 Evaluation process

The surveyswas performed uSing a questionnaire that was created and
sent to the praojects owners; the development team and the test team. There are 2
sessions that have been conducted igf order to clarify. the meaning of the survey for each
teamgFor the firstisession, it has been conducted forthe test team; and the second
session is for the project owners and the development team. After the clarification, users
complete the survey by rating each question. The rating in the survey has 4 levels: “Very
Satisfied”, “Satisfied”, “Neutral”, and “Dissatisfied”. The returned surveys will be
summarized in order to prepare for calculation. Figure 4.1 presents the contingency

table of the measurement scores for usability of the SBTAR method.



64

Questions Wery Satisfied |Satisfied | Neutral | Dissatisfied
1. The method easy to adapt to your work 20 4 0 0
2. The method can help you finish your work faster 24 0 o 0
3. The method can help your work easier 19 5 o 0
Accumulate 63/3=21 9/3=3 0 0

Figure 4.1: The contingency table of the usability scores of the SBTAR method.

4.4 Summary of the evaluation ’l
441 Reusability //

Figure 4.2.s '- e a era of reusability issue that 24

persons rate for the SB " ( L is. cle ~ here are 21 peoples are very
satisfied with the comment t e/SBTAR method is ) be installed and easy to be
used. Consequently, higher process can be obtained.

25

20

15

10 ~

' s
QRSN AR INY 16

Figure 4.2: The average frequency of SBTAR in the part of Usability




442 Efficiency

Figure 4.3 shows the average frequency of the rating obtained from 24
peoples measuring for the efficiency of the SBTAR method. The result has shown that
there are 19 peoples are very satisfied because the results generated from the SBTAR

method can improved their works with much effective.

N )/
14 .;-i'" t g
12 -+

0 AN

L/ NN
VI ks 4 \\\
"L/ .@ AN\ W\
7

Neutral Dissatisfied

O N B O 0
|

Very Satisfied

Figure 4.3:Th g part of Efficiency

Y

.vfﬂ
ﬂ’lJEJ’JVIEJTliWEJ’]ﬂ'ﬁ
Qﬁqﬂﬂﬂ‘iﬂd URNINYINY
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4.4.3 Reliability

Figure 4.4 shows the average frequency rating from 24 participants
under the consideration of reliability of the SBTAR method. The bar chart shows that
most people are very satisfied with the SBTAR method because it can perform a test

without any errors or problems.

s \If

. ﬁ mrff

o —

i e/ m\\ -
/LA NNSNS

. ZZI=0NN\N
. f /1> CAANN\N
s Very Satisfied | Dissatisfied |

Figure 4.4:1 hé part of Reliability

~d
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ﬂ’lJEJ’JVIEJTliWEJ’]ﬂ'ﬁ
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444 Reusability

Figure 4.5 shows the result of average frequency rating obtained from 24
persons considering in the reusability issue of the SBTAR method. The maijority of the
participants agree that they are very satisfied because the implemented methods can

be reused with other tasks easily.

25

20 ~

. ///A\\\

v ————
]

ﬂUEJ’JVIEmﬁWEJ’Iﬂi
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4.4.5 Overall satisfaction

Although the questionnaire measures individual criterion, there is a part
that also measure the overall satisfaction of the SBTAR method. The result has shown
that most participants are very satisfied. Thus, the SBTAR method can serve needs of

every group.

25

20 -

15 -

10 -

Very Satisfied Sai = Neutral Dissatisfied

Figure 4.6: |- 0 part of Overall satisfaction
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

In this chapter, the discussion will be discussed in Section 5.1, and
conclusions will be drawn in Section 5.2, followed by the future work for this thesis in

Section 5.3.

5.1 Discussion

One important processJin software development is the verification
procedure where the various tests:must be performed to ensure the performance of the
delivered software. Mostsof seftware devtblopers apply automated test tools to perform
this process in order to save their time and cost. Unfortunately, these tools cannot fully
support the testing process bgcause the r;sujts from the test tools may be stored in the
unusable format. Therefore,ithe testers mu;t*perform manually analysis process in order
to capture and locate defects of the softV\;arl.e Consequently the SBTAR method has

implemented in order to improve the reportmg_,pf_gg:edure of the test.

There are_sommié résearches élﬁféﬁ“a's‘[S] and [1 1] using flexibility of XML
(Extensible Markup I:aﬂguage}—teehﬁetegy—wmh—ns—mere W|dely applied in software
development. Those researohes use XML in the automated testlng by implementing in
the express test caseé, test data and convert XML to an executable format for test
automation taals. HoweversyMicrosaft Excel format isiwidely usediand much flexible than
XML because ity provides many manipulation functions that testers can use to prepare
their works.example test case,.test data .and. test result..Thus, the SBTAR method has

applied the Microsoft Excelin theloperations.

Furthermore, there are some researchers who use a single repository as
a center database which every component can acquire information. Central database
can improve automated test in the standardized issue. Additionally, testers can save the
maintenance time only by changing an error statement in the database. As the

consequence, this change will be available for other testers. Since a new method
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allowing testers to produce a test suitable for native language was proposed by [12],
this method applied the international knowledge base which is a centralize database as
same as the SBTAR'’s concept. However, the SBTAR uses Microsoft Excel as its
centralized database to store the information where the automated scripts can be used
as input. Therefore, the SBTAR is much flexible than the proposed method in [12]
because the flexibility is obtained from Microsoft Excel, which supports every
languages.
This thesis proposed the SBTARfmethod to support the testing process.
This method is different from.other testin% methoeds. oi-other testing tools since it focuses
in storing testing results ratherthan fasi execution-mechanisms with difficult readable
format of the output log./As aresult; the users of this new proposed module can derive
and fix errors of the degveloped software 1correctly and easily in a short period of time.
Thus, the objective of ssaving time"- anc;;éost for using the automate test tools is

completely achieved.

5.2 Conclusions

In order to obtain‘_qualified sqft\'/_v_aje for clients, developers must perform

a good software prgégss, including the testing procedure, tq':g_,uarantee the quality of the
delivered software.'A;though the testing process is time cg;sluming and is the tedious
task for all testers, this.process needs to be performed with.a high skill of software tester
groups. Most testers implément software testing tools, automatic software testing, to
obtain the test results. Theltesting scenarigs are used as inputs, and the expected
results are the running transactions @nd events stored in a log file. #he most common
problem ai'the software test toalslis that this commonllog filesis difficUlt to-be understood
and used.

In order to eliminate the limitations above, this paper proposes the
SBTAR, a mechanism to manage the result log obtained from the testing process to be
in the form that testers can locate and solve bugs in the software quickly and correctly.
The SBTAR method has implemented to supporting the automated regression test for

System Integration Test (SIT), User Acceptant Test (UAT) or testing before deploy to
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production. There are 2 implemented functions that work on different purpose. The
first function is StatementTransformation; this function has a capability to acquire the
information that stored in the centralize database (Microsoft Excel file). This function has
aims to reduce the constrains of the data pool, increase the standardize of the error
messages, provide flexibility for testers in preparing test cases and testing data. The

second function is ScreenBasedTrackingARray. This function focuses on the format of
>s with the original result logs that it cannot
,y in the understandable format, testers
t@w analysis phase. Therefore, the
jable and an ease of use result

h ex nﬁl survey indicates that the

ecause the cost and time in

the result log. Since there are som

present the failure of the applicat

B

have to interpret the resu

ScreenBasedTrackingA
log for users. Moreov.
organization gains be

the testing procedure ar

5.3 Future work

SBTAR was implemented and
running on IBM Rational Robqfr_,glgm; ) ere are many companies that have

implemented autom}bd testing tools. Ea&hj‘ﬁ s have proposed various

ational Functional Tester,

and the WinRunner from HP, etc. veloping th&BTAR to work with all tools

will be the further study! fes.improving the ability of every automated testing tool. In

support the tegfLrs to be convenienge in preparin%ﬂ]e test data anwsing the SBTAR

=RRIANNIUNNINGIR Y
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Appendix A

Satisfaction Survey

SBTAR: An Enhancing Method for Automate Test Tools

Description: The SBTAR is a method which can enhance usability of automated test tools in a part of a
result log. We would like to know your opinion on our method. Please indicate your level of satisfaction
on each characteristic of the method.

Very
Satisfied

Satisfied

Neutral

Dissatisfied

The method easy to adapt to your work:

2. The method can help you finish your work faster.

3. The method can help your work easier.

4. The result of this method can be used o make you . -
work efficiently. -

5. This method can be run completely by use only a
small time.

6. This method can work without any error or
problems.

7. The method easily applies to test many kind of
applications.

8. The method easy to install and use on every I
machines. d

9. Overall, how satisfied are you with the SBTAR

method?

What are your roles or positions? And how do you involve in software development life cycle?

Have you ever use any'automation tools'in your job?

O Yes

If yes, what’s the tool,that you use?.How satisfied with,that tools?

O No

What are your recommendations?
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