USOORE46849E
(19) United States
12y Reissued Patent (10) Patent Number: US RE46.849 E
Adiyapatham et al. 45) Date of Reissued Patent:  May 15, 2018
(54) LIFECYCLE MANAGEMENT OF USPC s 714/38.1; 717/124
AUTOMATED TESTING See application file for complete search history.
(71) Applicant: Wipro Limited, Bangalore (IN) (56) References Cited

U.S. PATENT DOCUMENTS

(72) Inventors: Pandiyan Adivapatham, Bangalore

(IN); Vivek Devarajan, Bangalore (IN); 6,694,509 Bl* 2/2004 Stoval et al. ....... GOGF 11/3688
Sfoorti Singhania, Bangalore (IN); 707/999.202
Rooth Joshwa, Bangalore (IN); Mukil 7,296,188 B2* 11/2007 Paternostro et al. ........... 714/38
Krishna M Tj‘ q ™). " 7,493,521 B1* 2/2009 Lietal. ....coooevvvirvnnnnnn, 714/38
rishna M., Irivandrum (IN); 7,895,565 B1* 2/2011 Hudgons ........ GOGF 11/3684
Shashank Murthy S.N., Bangalore T17/106
(IN); Shashank Shripad Welankar, 8,615,738 B2* 12/2013 Levy ..cccoovvvniene, GO6F 11/3672
Pune (IN); Upasana Gupta, New Delhi 717/100
(IN) 2004/0034543 Al1* 2/2004 Bartsch .................. G06Q 10/10
705/320
_ 2004/0107415 Al* 6/2004 Melamed et al. ............ 717/124
(73) Assignee: WIPRO LIMITED, Bangalore (IN) 2005/0166094 Al*  7/2005 Blackwell ........... GOG6F 11/3664
714/38.14
(21) Appl. No.: 14/801,025 2006/0123389 Al* 6/2006 Kolawaet al. ............. 717/101
2006/0253742 Al1* 11/2006 Elenburg ............ GOG6F 11/3414
(22) Filed: Jul. 16, 2015 714/38.14
2007/0006038 Al* 1/2007 Zhou ..........coooevviviininnn..., 714/38
Related U.S. Patent Documents 2008/0222454 Al* 9/2008 Kelso .......cooennn, GO6F 11/3688
Reissue of: Continued 714/38.14
(64) Patent No.. 8,347,147 (Continued)
[ssued: Jan. 1, 2013 Primary Examiner — Willilam H Wood
Appl. No.: 12/399,982 (74) Attorney, Agent, or Firm — Finnegan, Henderson,
Filed: Mar. 9. 2009 Farabow, Garrett & Dunner, LLP
. . 9,
(51) Int. CL (57) ABSTRACT
GO6F 11/00 (2006.01) Systems apd methgds for lifecycle management of auto-
GO6F 11/36 (2006.01) mated testing are dlsclos‘ed. In one embodiment, a methoFl
includes processing multiple manual test cases 1I0r an appli-
(52) U.S. CL ludes p g multipl 1 for an appl
CPC GO6F 11/3672 (2013.01) cation under test, associating a set of reusable test scripts to

the manual test cases, where the set of reusable test scripts

_ _ | 1s selected from a library of reusable test scripts, and
CPE e GO6F 8/70; GUGE 11/36; GOSE 11/3664; executing the set of reusable test scripts for the application

GO6L 11/3668; GOOE 11/3672; GOOL under test using an automated testing tool associated with
11/3676; GO6F 11/368; GO6F 11/3684; the set of reusable test scripts.

GO6F 11/3688; GO6F 11/3692; GO6F
11/3696 18 Claims, 10 Drawing Sheets

(58) Field of Classification Search

902

PROCESS MULTIPLE MANUAL TEST CASES FOR AN APPLICATION UNDER TEST

S04
i ASSOCIATE A SET CF REUSABLE TEST SCRIPTS TO THE MANUAL TEST CASES,
i WHERE THE SET OF REUSABLE TEST SCRIPTS 1S SELECTED FROM
i A LIBRARY OF REUSABLE TEST SCRIPTS
Y R A

I EXECUTE THE SET OF REUSABLE TEST SCRIPTS FOR THE APPLICATION UNDER
I TEST USING AN AUTOMATED TESTING TOOL ASSQCIATED WITH
i THE SET OF REUSABLE TEST SCRIPTS

\ 900



US RE46,849 E

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2008/0222608 Al* 9/2008 Gartner et al. ............... 717/124
2009/0249297 Al* 10/2009 Doshi et al. .................. 717/124

* cited by examiner



US RE46.,849 E

Sheet 1 of 10

May 15, 2018

U.S. Patent

00}

8l

=S 1NJON NOLLNOaX4

801 SLdi¥os
1531 318VSN3d

91} ITNAOK
INAWNdO 14A4d

901 21INAOW

INJANFJOVNVA
134r0¥d

P T1NAOW
NOISSd

0L A1NAON
140ddd

¢l ITNAOK
SISATYNY

01} IINAOKW
ILE]EReE]-

¢0} 3TNAONW
NOILVHISININGY




U.S. Patent May 15, 2018 Sheet 2 of 10 US RE46.849 E

AFF 1T FAFI4AATFNT
dklldkd CAFAd Fd B
+FrIXFIFTFara

dsaRJRaTIRaAR
TFFFTFRATIFFATFT
EhREDE IFRE

-mm Ll L]
EETERL CANE RN
AETFAATETYL1T
dFdFd VAFd FA B

Fl
TF*FRATFEATFET
Fd FIFR KdK

200

-
d FAFd dudkd Fd &
AFRIFFITI>FI04
JLULJRULIRUL
TFEITFIIFF+0T
L ] BHEd K

LR LENERESE]
FIERE FEFETE TR W

*=FFIFFITF+1T
BhWEd Kbkl Kbk
TEIsIEIEIETIET
dLALd ERUS RR
TFFAFFFIFATFET
n kA Fh Fhdd b

TETIImTEw
b Fhdd kW
AFTII*FI1ITFI0D
d b mbd ki
LLERE L ERE]

Ll
AFFIFFI11F¥EINT

dLHAJ REULI ZUR

dk o

AF4 I FFI TSN
ALELd RULL LE
FEFIIFEITIREET
dhdbrd Khkd Kb K
L LR LEIRE RYE]
PR Faua b
FAEAEETEIFACLT
AWk kM N F
AFIIIN>IFETET
Aradd UL LU
FFEXITIFIFFI0T
A FRkh Bk K
AmTrImLEIEAET
ALMLE Fa L
AAFITETIFETET
Ahdbh kbW kb

WINDOWS, MAC

#FTIFFIITETET
d Fdhkd P&

TYFIANTFITEA NS
LLALJVAUS LUL
FTEFIFATIFEFET

L] pud N

-mwr LERE TER I
dLdAd iEaL UL

AFFIFEFIIFTET

-mu Ll -
ARl AN L
TEFIFEFIFETET

Flihm bk M}
-mu mTITETES
d Flkd bW od N
AFI I FE>IFETET
duik W d kK

TELITEIIIELEY
Bkl KK b
TEFITEIITENTFEA
4 iAHd LANS LLL

d whided bl ok d W
Ar4 1IEI13IN]
dLHAJd AULa 2

L
L]
-

dedkd Kk L L]
TN I TINFITINTFEA
LdAMd VANS VAL
TETFIFETIFETET

EFFIFN IR+
dhhmd bh ke bk
AEA IANTIFNTRA
dahled LMD Lk
AEFIFATIFATEY
W bhd bWk e
EmEsEImIEEmaEa

E |
|

FI1G. 2

LLLEE] -
B EAEh Kb
TEFITEIITENTFEA
dLAMNI LaUI UL

£
|
o~
=
=,
<
Tt
=
(L
D
7
o
-
e
T
LT
=

TswmrswmTEa

dLUAp LALd paL

amw - -
W EWEd W ke

- nu
s LT R WY}
TETFI4AEFIFETFRA
RN LM g
AmarImIsrmIEw

. T LTS
AESFIIFIISELEA
[ P,
TETIFEIIFEIET
Wik d bdde Lk
ANFIIANTEFNERA
[ryFr e i

TETFIFEFIFETFET
dnkhn pkkn bk
ANFIINFEIFNARA
[ipFir il
TEFIINIITAEIET
hchdd phdd md s

mnsEmaEw [
dpdipd pdlpd A
EETIAFINENTEY
madkigd ke rh
EmEsEImIEAmTEa
d ML AU ke
AFFIFEFIIFHIR
dbhpe phdd

OS/BROWSER/APPLICATION TYPE REQUIREMENTS 216

PLATFORM SUPPORT REQUIREMENTS 214
LINGUAL SUPPORT REQUIREMENTS 218

amuna
donkofd Mk ko
EL LR ERE LR R
deAlL UAN LU
amama
d kel Fhgd fa
ANFIINFIFNTEA

STANDARD 206

ENVIRONMENT 204
INTEGRATION 210
OTHERS 212

-
>
o
&)
LL}
O
o
d
O
)
LL]
v
33
=

TECHNICAL REQUIREMENTS 202




US RE46.,849 E

—
e
-~
&
o
~
P
e
= ON
72
ON
ON
e ON
=
~ ON
Tel ON
y—
>
=

U.S. Patent

00t

OB OMORORCORO,

cit

¢ DId

S1did0% 40 LINJWdO1dAZ30d JAILVALLL
WZHL ONILVADDINI B S1dI¥I5 40 INJWNdOTIAIA INSANZIJIONI

ST1001 INJH4410 Nl S1dRMOS G31VINOLNY

51d|d0S U4A1LVINOLNV ONILSIXA
SNOLLYOITddV d0 SLININOdINOD ALAVd/S TONLINOD ALdVd GulHL

SAOVAH41INI % STO00L INAN4OVNYIN 154]

0Lt 80t

SAUNOSAH/ANIL ZATYNY NOLLYIddV 3ZATYNY




U.S. Patent May 15, 2018 Sheet 4 of 10 US RE46.849 E

ﬁ Libraries

{E:[ Core Framework Functions 404

----{f| Web_LaunchURL ({strAppURL, strBrowserType) 436

----{51 Web_SetText (strBrowser, strPage, strObj, strData) 438
----(S]) Web_GetText (strBrowser, strPage, strObj)

----{5] Web_Click (strBrowser, strPage, strObj) 440
----{5] Web_WaitForPage (strBrowser, StrPage)
----(S] Web_WaitForObject {strBrowser, strPage, strObj)

---f55] Web Selectitem (strBrowser, strPage, strObj, strData)
-fS] Web_SetRadioButton (strBrowser, strPage, strFrame, strObj, strData)

-" -5 Web_SetCheckBox_Check (strBrowser, strPage, strObj)

E':] {D Standard Window_ Functions 406
l.ogin_Screen

[;'_'_] -@ Login_Invoke () 422
..... l.91 Web_LaunchURL (“Aurl”, “IE”) 428

L@gm SetValues (Uid, Pwd ) 424
+----Mp 1: Web_SetText (“browser1”, “page1”, “obj1”, Uid) 430
2 Web_SetText (“browser1”, “paget1”, “obj1”, Pwd) 432

--- - Logm GetValues ()
in_Accept( ) 426

1: Web_Click {*browser1”, “page1”, “obj17) 434

II} -@ Login Dismiss ()
[T3}--{5) Login_Close ()

. | CreateUser Screen

D Windows Specific Functions 408

@ Login {Uid, Pwd ) 418
1 chm Invoke { ) 422

l.? 2: Login_SetValues (Uid, Pwd ) 424
193 Login_Accept { ) 426

--- . Juser (data) 420

E Entity_Functions 410

Ej DeleteUser (uid, pwd)
@ 1: Login (uid, pwd)

e ....I.? 2: Web_ Click {(“browsert”, “page3”, “obj3”)
[=1----(5] CreateUser (Uid, Pwd, Data) 416

....1¥ 1: Login (Uid, Pwd) 418
.I? 2: user (Data) 420

E Application_Level_Functions 412

E—:}-- - ] ManageUsers (Add_del_indicator, data, uid, pwd) 414

l? 1: CreateUser {(uid, pwd, data) 416
i ..... LY 2: DeleteUser (uid, pwd)
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~902
PROCESS MULTIPLE MANUAL TEST CASES FOR AN APPLICATION UNDER TEST

ASSOCIATE A SET OF REUSABLE TEST SCRIPTS TO THE MANUAL TEST CASES,
WHERE THE SET OF REUSABLE TEST SCRIPTS IS SELECTED FROM
A LIBRARY OF REUSABLE TEST SCRIPTS

906

EXECUTE THE SET OF REUSABLE TEST SCRIPTS FOR THE APPLICATION UNDER
TEST USING AN AUTOMATED TESTING TOOL ASSOCIATED WITH
THE SET OF REUSABLE TEST SCRIPTS

900

F1G. 9
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10062

PRESENT A GUIDELINE TO GENERATE MULTIPLE MANUAL TEST CASES
FOR AN APPLICATION UNDER TEST

ACCESS A LIBRARY OF REUSABLE TEST SCRIPTS FOR AN AUTOMATED TESTING
TOOL TO SELECT A SET OF REUSABLE TEST SCRIPTS WHICH CORRESPOND TO
THE MANUAL TEST CASES WHEN THE AUTOMATED TESTING TOOL IS SELECTED

FROM A NUMBER OF LICENSED AUTOMATED TESTING TOOLS

1004

1006

SET RESPECTIVE PARAMETERS FOR THE SET OF REUSABLE TEST SCRIPTS

EXECUTE THE SET OF REUSABLE TEST SCRIPTS FOR THE APPLICATION
UNDER TEST USING THE AUTOMATED TESTING TOOL

1000

FIG. 10
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LIFECYCLE MANAGEMENT OF
AUTOMATED TESTING

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application is a reissue application of U.S. Pat. No.
8,347,147, issued on Jan. 1, 2013, from U.S. patent appli-
cation Ser. No. 12/399 982, filed on Mar. 9, 2009, all of

which ave incorporated herein by reference in their entirety.

FIELD OF TECHNOLOGY

Embodiments of the present invention relate to the field of
automated testing. More particularly, embodiments of the
present invention relate to lifecycle management of auto-
mated testing.

BACKGROUND

Software needs to be tested before 1t 1s delivered. For
example, several features of an application under test (AUT)
may be manually executed, and the results may be compared
with their expected outcomes. Although the application can
be tested manually, the recent trend 1s moving toward
automated testing. Commonly, automated testing involves
automating a manual process already 1n place that uses a
tormalized testing process. Record and playback features of
conventional automated testing tools (e.g., HP QTP®, IBM
REFT®, etc.) may capture and record the user’s actions or
manual testing steps to generated test scripts, which may be
used later for automatic testing of the application under test.

However, as an application changes to adopt new features
or Tunctionalities, the test scripts may need to be updated or
rewritten from scratch, thus ensuing in high maintenance
costs. As for the maintenance of the test scripts, 1t has
become harder to acquire test automation experts due to
growing demands and increasing complexities 1n applica-
tions 1n general. Furthermore, as test automation projects for
an organization or company spread across different geo-
graphical locations, business units, and/or various domains,
it has become even more diflicult to manage the test auto-
mation projects using the conventional automated testing
tools.

SUMMARY

Systems and methods of lifecycle management of auto-
mated testing are disclosed. In one aspect, a method for
lifecycle management of automated testing comprises pro-
cessing multiple manual test cases for an application under
test, associating a set of reusable test scripts to the manual
test cases, where the set of reusable test scripts 1s selected
from a library of reusable test scripts, and executing the set
of reusable test scripts for the application under test using an
automated testing tool associated with the set of reusable test
scripts.

In another aspect, a method for lifecycle management of
automated testing comprises presenting a guideline to gen-
erate multiple manual test cases for an application under test,
accessing a library of reusable test scripts for an automated
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testing tool to select a set of reusable test scripts which
correspond to the manual test cases from the library when
the automated testing tool 1s selected from a number of
licensed automated testing tools, and setting respective
parameters for the set of reusable test scripts, and executing,
the set of reusable test scripts for the application under test
using the automated testing tool.

The methods disclosed herein may be implemented 1n any
means for achieving various aspects, and may be executed
in a form of a machine readable medium embodying a set of
istructions that, when executed by a machine, cause the
machine to perform any of the operations disclosed herein.
Other features will be apparent from the accompanying
drawings and from the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments are illustrated by way of example
and not limitation 1 the figures of the accompanying
drawings, in which like references indicate similar elements
and 1n which:

FIG. 1 1s a block diagram which illustrates an exemplary
lifecycle management of automated testing, according to
one embodiment.

FIG. 2 1s an exemplary graphical user interface of the
requirement module of FIG. 1, according to one embodi-
ment.

FIG. 3 1s an exemplary graphical user interface for the
analysis module of FIG. 1, according to one embodiment.

FIG. 4 illustrates exemplary libraries of reusable test
scripts associated with the design module of FIG. 1, accord-
ing to one embodiment.

FIG. § 1llustrates an exemplary process for creating new
test cases, according to one embodiment.

FIG. 6 illustrates an exemplary graphical user interface
for the development module of FIG. 1, according to one
embodiment.

FIG. 7 illustrates an exemplary view of a return on
investment (ROI) report, according to one embodiment.

FIG. 8 illustrates an exemplary lifecycle management
system for automated testing, according to one embodiment.

FIG. 9 15 a process flow chart of an exemplary method for
lifecycle management of automated testing, according to
one embodiment.

FIG. 10 1s a process tlow chart of another exemplary
method for lifecycle management of automated testing,
according to one embodiment.

Other features of the present embodiments will be appar-
ent from the accompanying drawings and from the detailed
description that follows.

DETAILED DESCRIPTION

Systems and methods of lifecycle management of auto-
mated testing are disclosed. Embodiments of the present
invention include test automation lifecycle management
features and a guided engineering technique at each stage of
test automation using reusable test scripts. Thus, the systems
and methods maximize return on investment, ensure cross
project reusability, empower non-automation experts to cre-
ate automation test suites, ensure uniformity 1n automation
approach across the organization, and/or provide a set of
guidelines and best practices for the test automation.

In the following detailed description of the embodiments
of the invention, reference 1s made to the accompanying
drawings that form a part hereof, and in which are shown by
way of illustration specific embodiments 1n which the inven-
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tion may be practiced. These embodiments are described 1n
suilicient detail to enable those skilled 1n the art to practice
the 1nvention, and 1t 1s to be understood that other embodi-
ments may be utilized and that changes may be made
without departing from the scope of the present invention.
The following detailed description 1s, therefore, not to be
taken 1 a limiting sense, and the scope of the present
invention 1s defined only by the appended claims.

FIG. 1 1illustrates an exemplary system 100 for lifecycle
management of automated testing, according to one embodi-
ment. In FIG. 1, the system 100 comprises an administration
module 102, a report module 104, a project management
module 106, reusable test scripts 108, a requirement module
110, an analysis module 112, a design module 114, a
development module 116, and an execution module 118.

The administration module 102 may be used to perform
administrative functions. For example, 1t can be used to
maintain records for employees, control the scheduling of
automated testing and resources, and/or produce manage-
ment and operational reports. The report module 104 may be
used to report the quality of ongoing or completed auto-
mated testing projects and/or the qualities of application
under tests (AUT). The project management module 106
may be used to centrally allocate available resources (e.g.,
experts, licensed automated testing tools, etc.) to one or
more automated testing projects and manage their pro-
gresses. The reusable test scripts 108 may include compo-
nent codes which can be readily used or need some modi-
fications to create an automated test scenario of multiple test
cases. It 1s appreciated that a test case describes a test that
needs to be run on the application under test to verify that the
application under test runs as expected.

The system 100 also comes with mn-built guidance at
every stage of automation which 1s realized by the require-
ment module 110, the analysis module 112, the design
module 114, the development module 116, and the execution
module 118. The guideline may ofler the best practices of
test automation. The requirement module 110 may be used
to capture various types of technical requirements needed
for test automation. The analysis module 112 may be used to
analyze a user’s responses to the technical requirements
from the requirement module 110. The design module 114
may be used to maintain reusable test scripts used for
automated testing. The development module 116 may be
used to build a test scenario by associating some of the
reusable test scripts 108 to test cases used to build the test
scenar10. The execution module 118 may be used to execute
the test scenario using a licensed automated testing tool
(e.g., HP QTP®, IBM RFT®, efc.).

In one embodiment, a method for lifecycle management
of automated testing comprises presenting a guideline across
the automated testing modules which includes the require-
ment module 110, the analysis module 112, the design
module 114, the development module 116, and the execution
module 118, to generate multiple manual test cases for an
application under test. The method also comprises accessing
a library of reusable test scripts for an automated testing tool
to select a set of reusable test scripts which correspond to the
manual test cases when the automated testing tool 1s selected
from a number of licensed automated testing tools. The
method further comprises setting respective parameters for
the set ol reusable test scripts, and executing the set of
reusable test scripts for the application under test using the
automated testing tool.

FI1G. 2 1s an exemplary graphical user interface (GUI) 200
of the requirement module 110 of FIG. 1, according to one
embodiment. The GUI 200 may be used to capture test
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automation requirements of an application under test. In one
exemplary implementation, the requirement module 110
may solicit a user’s mput to technical requirements 202 of
the application under test. The technical requirements 202
may comprise an environment 204, a standard 206, a time/
resource 208, an integration 210, and/or others 212.

One or more questionnaire 1tems 1n the environment 204
solicit the user’s responses on the environment (e.g., plat-
form support requirements 214, OS/browser/application
type requirements 216, lingual support requirements 218,
etc.) 1 which the test 1s expected to run. The standard 206
solicits the user’s responses on the requirements for main-
tenance (e.g., maintain from multiple places) and execution
(e.g., execute locally or from a remote location). The time/
resources 208 may solicit the user’s responses on available
licenses, skill levels of people, and/or organization of the test
automation project. The integration 210 may solicit the
user’s responses on the project’s integration with various
entities. It 1s appreciated that there could me more 1tems
(e.g., others 212) on the technical requirements. As will be
illustrated in detail in FIG. 5, a test case generation 220 may
be used to generate new manual test cases or import from
existing manual test cases.

FIG. 3 1s an exemplary graphical user interface (GUI) 300
of the analysis module 112 of FIG. 1, according to one
embodiment. The GUI 300 may be used to analyze the user’s
responses to the requirement module 110 of FIG. 1. This 1s
done by presenting a pre-built check list of automation
analysis parameters that enables creation of a suitable
design, development, and execution strategy for the auto-
mation project. As illustrated 1n FIG. 3, the GUI 300 may
present a menu which includes a general 302, analyze test
cases 304, analyze integration requirements 306, analyze
application 308, analyze time/resources 310, and/or analyze
reporting/execution-error log requirements 312.

FIG. 4 1llustrates exemplary libraries 400 of reusable test
scripts associated with the design module 114 of FIG. 1,
according to one embodiment. The design module 114 may
be used to create the libraries where the components or
reusable test transcripts may be created using one or more
automating tools (HP QTP®, IBM RFI®, etc.). Then, the
contents of the entire libraries 400 can be exported into a
single file, or the components may be exported 1nto 1ndi-
vidual files. When the components or reusable test scripts
are uploaded to the system 100 of FIG. 1, their codes may
be checked for errors. In an alternative embodiment, as the
case base or script comprising functions 1s uploaded 1nto the
system 100, the libraries or the reusability design may be
created from the script.

In one exemplary implementation, the libraries 400 may
be 1n multiple levels or layers. For example, the libraries 400
may comprise five levels—core framework functions 404,
standard window functions 406, windows specific functions
408, entity functions 410, and application level functions
412. As illustrated 1n FIG. 4, the application levels functions
412, the entity functions 410, the windows specific functions
408, the standard window functions 406, and the core
framework functions 404 include reusable components or
test scripts that depend on each other. Thus, manageusers
414 of the application level functions 412 includes crea-
teuser 416 of the entity functions 410. In addition, the
createuser 416 of the entity functions 410 includes login 418
and user 420 of the windows specific functions 408. Then,
the login 418 of the windows specific functions 408 includes
login_invoke 422, login_setvalues 424, and login_accept
426. Also, the login_invoke 422, the login_setvalues 424,
and the login_accept 426 of the standard window functions
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406 include web_launchURI. 428, web_settext 430 and 432,
and web_click 434, respectively. Furthermore, the
web launchURL 428 of the standard windows functions 406
depend on web_launchURL 436, the web_settext 430 and
432 to web_settext 438, and the web_click 434 to web_click
440 of the core framework functions 404.

With the layered structure of the libraries 400, the user
may 1dentily a layer or level where modification to a
particular reusable test script needs to be made. For instance,
if more fundamental changes to test scripts need to be made,
reusable test scripts at the core frame work functions 404
may be modified. Additionally, the reusable test scripts may
be divided into two sections, one that does not require any
GUI application (e.g., business tlow testing operations) and
the other that require one or more GUI applications (e.g.,
functions that interact with GUI). This design approach may
mimmize changes or modifications to the reusable test
scripts for automated testing projects, thus reducing the
maintenance efforts and costs of the testing.

FIG. § 1llustrates an exemplary process 500 for creating
new test cases, according to one embodiment. In FIG. 5, a
test case manager 502 may be a graphical user interface for
creating one or more test cases (e.g., manual test cases). A
test repository 504 may be used to store the test cases. From
a drop down menu, the user may click “create new test cases
506. Then, a dialog window may be displayed requiring the
user’s mput, such as name 508 (e.g., “login™), ID 510 (e.g.,
“tc001”), details 512 (e.g., “test case to check login func-
tionality”, expected behaviour 514 (e.g., “valid user should
be able to login™), complexity 516 (e.g., “simple”), priority
518 (e.g., “medium™), and criticality 520 (e.g., “important™).
Once the test case 1s created, it 1s stored 1n a folder of the test
repository 504. In an alternative embodiment, one or more
test cases may be imported from existing test cases.

FIG. 6 illustrates an exemplary graphical user interface
(GUI) 600 for the development module 116 of FIG. 1,
according to one embodiment. The GUI 600 is used to create
a test scenario 602 based on multiple test cases 604. Each of
the test cases 604 may 1nclude several test steps 606. Then
cach step 606 may be matched with a reusable test script.
Once the process 1s completed, the test scenario 602 may be
ready for execution.

In FIG. 6, the test scenario 602, “notepad_type_close,”
includes two test cases, TC1 and TC2. TC1 1s based on two
test steps 606 with step numbers 608 TS1 and TS2, whereas
TC2 1s based on six test steps with step numbers 608
TS1-TS6. Each of the steps 1s described with a step descrip-
tion 610, and 1ts expected result 612 1s listed as well.
Furthermore, a keyword 614 1s used to match a particular
reusable test script to a test case (e.g., or 1ts test step). Then,
param 1 616 and param 2 618 may be used to set parameter
values. Additionally, an edit test step dialog 620 may be used
to edit one or more of the test steps 606. In the dialog box,
TS1 of TC2 1s used to associate reusable test script
“web_1nvoke” from the core framework functions of the
libraries 400 using a select library 622 and a select function
626 menus. Then, parameter values 624 associated with the
test step may be set.

FIG. 7 illustrates an exemplary view of a return on
ivestment (ROI) report 714, according to one embodiment.
In FIG. 7, a ROI report request 702 may be used to process
a user’s request for the ROI report 714. For the request 702,
the user 1s request to fill out the user’s organization unit 704,
manual effort billing rate 706 associated with the test auto-
mation project, start date 708, end date 710, and e-mail
address 712. Then, the ROI report 714 1s forwarded to the

user 1n response to the ROI report request 702 to inform the
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user about the usage of the automated testing scripts using
different automated testing tools, where the report includes
a project name 716, month 718, effort saved 1n hours 720,
manual testing rate 722, amount saved 724, amount invested
726, and return on mmvestment 1n percentage 728.

FIG. 8 illustrates an exemplary lifecycle management
system 800 for automated testing, according to one embodi-
ment. The lifecycle management system 800 allows the
distribution of tasks on the basis of expertise of its people
806. Thus, design of the automation workilow (e.g., via
activities 808 which include study & analyze requirements
814, architect/design solution 818, script functions 822,
develop test cases 830, maintain & execute 834, and report
840) may be assigned more methodically.

For example, a chief information office (CIO) 802 may
appoint managers 804 (e.g., automation manager 1—divi-
sion A, automation manager 2—division B. automation
manager 3—division C) for multiple test automation tasks.
Each manager then assigns tasks for the project to one or
more of the people 806 according to their expertise. In FIG.
8, the task of the study & analyze requirements 814 1is
assigned to an automation consultant 816 (e.g., using the
requirement module 110 and the analysis module 112 of
FIG. 1), the architect/design solution 818 to an automation
architect 820 (e.g., using the design module 114), and the
script functions 822 to automation engineers 824 (e.g., using,
the design module 114 & tools 810). Once the script
functions 822 are performed using the tools 810, code 812
may be generated. As illustrated in FIG. 8, scripts/test
cases/Irameworks 828 A may be generated by processing the
script functions 822 using automation scripting tool 1 826 A,
scripts/test cases/Trameworks 828B using automation script-
ing tool 2 8268, and scripts/test cases/frameworks 828C
using automation scripting tool 3 826C.

Then, the task of the develop test cases 830 1s assigned to
a manual tester/business user 832, and a manual tester 836
may be assigned to perform the task of the maintain &
execute 834 using an automation scripting tool 838. The
same tester 836 or another tester 842 may be assigned to
perform a task of the report 840. Thus, the lifecycle man-
agement system 800 may define ongoing automation proj-
ects 1n a single console in a hierarchical tree view. In
addition, 1t may provide a standard list of automation tasks
that can be assigned, tracked, or reassigned by project
managers for single or multiple projects. Furthermore, the
lifecycle management system 800 may encompass a facility
to assign specific users to certain tasks, and define their role
requirements and privileges. Moreover, the lifecycle man-
agement system 800 may have in-built reports for test
automation status and application quality reports which can
be viewed any location.

FIG. 9 1s a process flow chart 900 of an exemplary method
for lifecycle management of automated testing, according to
one embodiment. In operation 902, multiple manual test
cases for an application under test are processed. In one
embodiment, a gudeline for generating the multiple test
cases may be presented during the operation, where the
guideline may include a list of technical requirements for
testing the application under test and a list of questionnaires
for analyzing a user response to the list of technical require-
ments. The manual test cases may be imported from existing,
manual test cases, or they may be newly created.

In operation 904, a set of reusable test scripts 1s associated
to the manual test cases, where the set of reusable test scripts
1s selected from a library of reusable test scripts. In one
embodiment, the library of reusable test scripts for the
automated testing tool may be accessed when the automated
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testing tool 1s selected from a number of licensed automated
testing tools. In addition, respective parameters for the set of
reusable test scripts may be set. Furthermore, the library of
reusable test scripts may be in multiple levels for easy
maintenance of the reusable test scripts, where the multiple
levels may include a field level, a window level, a module
level, and an application functionality level.

In operation 906, the set of reusable test scripts (e.g., or
a test scenar1o) for the application under test 1s executed
using an automated testing tool associated with the set of
reusable test script, if the set of reusable test scripts at the
field level 1s generated using the automated testing tool.

It 1s appreciated that the methods disclosed herein may be
executed 1n a form of a machine readable medium embody-
ing a set of mstructions that, when executed by a machine,
cause the machine to perform any of the operations dis-
closed herein.

FI1G. 10 1s a process flow chart 1000 of another exemplary
method for lifecycle management of automated testing,
according to one embodiment. In operation 1002, a guide-
line 1s presented to generate multiple manual test cases for
an application under test. In operation 1004, a library of
reusable test scripts for an automated testing tool 1s accessed
to select a set of reusable test scripts which correspond to the
manual test cases when the automated testing tool 1s selected
from a number of licensed automated testing tools. In
operation 1006, respective parameters for the set of reusable
test scripts are set. In operation 1008, the set of reusable test
scripts 1s executed for the application under test using the
automated testing tool.

It 1s appreciated that the methods disclosed herein may be
executed 1n a form of a machine readable medium embody-
ing a set of mstructions that, when executed by a machine,
cause the machine to perform any of the operations dis-
closed herein.

Although the present embodiments have been described
with reference to specific example embodiments, 1t will be
evident that various modifications and changes may be made
to these embodiments without departing from the broader
spirit and scope of the various embodiments. For example,
the various devices, modules, analyzers, generators, efc.
described herein may be enabled and operated using hard-
ware circuitry (e.g., CMOS based logic circuitry), firmware,
software and/or any combination of hardware, firmware,
and/or software (e.g., embodied in a machine readable
medium). For example, the various electrical structure and
methods may be embodied using transistors, logic gates, and
clectrical circuits (e.g., application specific integrated ASIC
circuitry).

What 1s claimed 1s:
1. A method for lifecycle management of automated
testing, comprising:

processing a plurality of manual test cases for an appli-
cation under test;

associating a set of reusable test scripts to the plurality of
manual test cases, wherein the set ol reusable test
scripts 1s selected from a library of reusable test scripts,
wherein the library of reusable test scripts 1s accessed
for an automated testing tool when the automated
testing tool 1s selected from a number of licensed
automated testing tools;

executing the set of reusable test scripts for the applica-
tion under test using the automated testing tool asso-
ciated with the set of reusable test scripts;

displaying automated testing projects which include the
automated testing of the application under test; and
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displaying a return on investment (ROI) for each of the

automated testing projects.

2. The method of claim 1, wherein the processing the
plurality of manual test cases comprises presenting a guide-
line for generating the plurality of manual test cases.

3. The method of claim 2, wherein the guideline com-

prises a list of technical requirements for testing the appli-
cation under test.

4. The method of claim 3, wherein the guideline com-
prises a list of questionnaires for analyzing a user response
to the list of technical requirements.

5. The method of claim 1, wherein the associating the set
of reusable test scripts further comprises setting respective
parameters for the set of reusable test scripts.

6. The method of claim 1, wherein at least one of the
plurality of manual test cases 1s imported from existing
manual test cases.

7. The method of claim 1, wherein at least one of the
plurality of manual test cases 1s newly created.

8. The method of claim 1, wherein the automated testing,
projects which include the automated testing of the appli-
cation under test are displayed in a hierarchical tree view.

9. The method of claim 8, wherein the lifecycle manage-
ment of the automated testing comprises displaying a stan-
dard list of automation tasks controlled by at least one
project manager for the automated testing projects.

10. The method of claim 8, wherein the lifecycle man-
agement ol the automated testing comprises defining spe-
cific users and their role requirements and privileges for the
automated testing projects.

11. The method of claim 8, wherein the lifecycle man-
agement of the automated testing comprises forwarding a
status report for each automated testing project and a quality
report for each application under test.

[12. A method for lifecycle management of automated
testing, comprising:

processing a plurality of manual test cases for an appli-

cation under test;

associating a set of reusable test scripts to the plurality of

manual test cases, wherein the set ol reusable test
scripts 1s selected from a library of reusable test scripts,
wherein the library of reusable test scripts 1s in multiple
levels for easy maintenance of the reusable test scripts;
and

executing the set of reusable test scripts for the applica-

tion under test using an automated testing tool associ-
ated with the set of reusable test scripts.]

[13. The method of claim 12, wherein the multiple levels
comprise a field level, a window level, a module level, and
an application functionality level.]

[14. The method of claim 13, wherein each reusable test
script at the field level 1s generated using the automated
testing tool.}

15. A method for lifecycle management ol automated
testing, comprising:

processing a plurality of manual test cases for an appli-

cation under test;
associating a set of reusable test scripts to the plurality of
manual test cases, wherein the set of reusable test
scripts 1s selected from a library of reusable test scripts;

executing the set of reusable test scripts for the applica-
tion under test using an automated testing tool associ-
ated with the set of reusable test scripts;

displaying automated testing projects which include the

automated testing of the application under test 1 a
hierarchical tree view; and
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displaying a return on investment (ROI) for the each
automated testing project.

[16. A method for lifecycle management of automated

testing, comprising:

presenting a guideline to generate a plurality of manual
test cases for an application under test;

accessing a library of reusable test scripts for an auto-
mated testing tool to select a set of reusable test scripts

which correspond to the plurality of manual test cases
when the automated testing tool i1s selected from a
number of licensed automated testing tools, wherein
the library of reusable test scripts 1s 1n multiple levels
for easy maintenance of the reusable test scripts;
setting respective parameters for the set of reusable test
scripts; and

executing the set of reusable test scripts for the applica-
tion under test using the automated testing tool.]

[17. The method of claim 16, wherein at least one of the
plurality of manual test cases 1s newly created or imported
from existing manual test cases.]

[18. A non-transitory computer readable medium for
lifecycle management of automated testing having instruc-
tions that, when executed by a computer, cause the computer
to perform a method comprising:

processing a plurality of manual test cases for an appli-
cation under test;

associating a set of reusable test scripts to the plurality of
manual test cases, wherein the set ol reusable test
scripts 1s selected from a library of reusable test scripts,
wherein the library of reusable test scripts 1s 1n multiple
levels for easy maintenance of the reusable test scripts;
and

executing the set of reusable test scripts for the applica-
tion under test using the automated testing tool asso-
ciated with the set of reusable test scripts.]

[19. A system embodied on a non-transitory computer-
readable storage medium for lifecycle management of auto-
mated testing, the system comprising:

an administration module for performing administrative
functions;

a report module for reporting on quality of automated
testing projects and application under tests (AUT);

a project management module for centrally allocating
available resources to the automated testing projects
and managing progress of the automated testing proj-
eCts;
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a set of reusable test scripts comprising component codes
used to create an automated test scenario of a plurality
of manual test cases, wherein the set of reusable test
scripts 1s selected from a library of reusable test scripts,
and wherein the library of reusable test scripts 1s 1n
multiple levels for easy maintenance of the reusable
test scripts;

a requirement module for capturing technical require-
ments needed for the automated testing;

an analysis module for analyzing a user’s responses to the
technical requirements from the requirement module;

a design module for maintaining the set of reusable test
scripts used for the automated testing;

a development module for building a test scenario for an
application under test by associating the set of reusable
test scripts to the plurality of manual test cases; and

an execution module for executing the test scenario for
the application under test using a licensed automated
testing tool associated with the set of reusable test
scripts. ]

20. The method of claim I, wherein displaving a veturn on
investment (ROI) for each of the automated testing projects
comprises:

displaving the rveturn on investment (ROI) for a plurality
of the automated testing projects in a single report.

21. The method of claim 20, wherein the return on
investment (ROI) for the plurality of the automated testing
projects ave displayed via a graphical user interface on a
display screen.

22. The method of claim 21, wherein the plurality of
manual test cases for the application under test are deter-
mined using a graphical user interface user input.

23. The method of claim 15, wherein displaying a return
on investment (ROI) for each of the automated testing
projects comprises.

displaving the rveturn on investment (ROI) for a plurality
of the automated testing projects in a single report.

24. The method of claim 23, wherein the rveturn on
investment (ROI) for the plurality of the automated testing
projects are displaved via a graphical user interface on a
display screen.

25. The method of claim 24, wherein the plurality of
manual test cases for the application under test are deter-
mined using a graphical user interface user input.
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