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Environment For CTIP

OverView

 ClServer - Hudson
— WAS : Tomcat 6.0

 CM Tool - VisualSVN(Subversion)

* Unit Testing Tool - Junit

* Build Automation Tool - Ant

* Requirement Management Tool - JFeature



Environment For CTIP

Apache Tomcat 6.0

[ http://localhost8080/

35 I EFY~ Yo 221 @ =3 A

22| v By E OOTHH0 OER Google [ Z20ima

Apache Tomcat =
% wpache Software Foundation
http://www.apache.org/

If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratulations!

S As you may have guessed by now, this is the default Tomcat home page. It can be found on the local filesystem at:
Tomcat Manager

$CATALINA HOME/webapps/ROOT/index.html

_ where "$CATALINA_HOME" is the root of the Tomcat installation directory. If you're seeing this page, and you don't think you should be, then you're
= either a user who has arrived at new installation of Tomcat, or you're an administrator who hasn't got his/her setup quite right. Providing the latter is

w the case, please refer to the Tomcat Documentation for more detailed setup and administration information than is found in the INSTALL file.
Lhange Log
Tomcat Documentation NOTE: For security , using the pp is restricted to users with role "manager". Users are defined in =

SCATALIMA_HOME /cont /toncat -users, xn

_ Included with this release are a host of sample Senvlets and JSPs (with associated source code), extensive documentation, and an introductory

Home P qguide to developing web applications.
ome Page
EAQ

Tomcat mailing lists are available at the Tomcat project web site:
Bug Database

M _ « users@tomcat.apache.org for general questions related to configuring and using Tomcat
Users Mailing List « dev@tomcatapache.org for developers working on Tomcat

Developers Mailing List

IRC

Thanks for using Tomcat!

Powered by
]

Senvlets Examples
JSP Examples
Sun's Java Server Pages Site

e http://tomcat.apache.org/ &<

&LREE



Environment For CTIP

Hudson

il & http://localhost:8080/hudson/job/NUSRS_2.1/ws/

95 CigsE~ qoM =1 @ FE Mois - §)8 5% 23 - noEgae 2ER
=
uiudson
Hudson » NuSRS 2.1
4 Back to Dashboard &
O status
— s
(= Changes branches
h Workspace
trunk
f- Wipe Out Workspace
B _(all files in zip)
@ Build Now
G Delete Project
#. Configure
Build History (trend)

@ 21 2011.5.4 2% 10:24:15

) for all EY for failures

P~REX ANUSR X

Google [l Z=tsta

=

PETEEE T I s o o

E=Ee |

IS nuw ]

MOIF = 2011, 5. 4 2% 10: Hudson ver. 2.0.0




Environment For CTIP

VisualSVN

OEF SFHW 2710 ESZH)
@ o/ BEle > » =@

o WisualSVM Server (Local) VisualSVN Server (Local)

a 13 Repositories

4 @ MNusRE 21 VISUALSVNSERVER Uparade to Enterprise Edition
g ;raﬂth% Standard Edition Compare Editions
gs
(23 trunk
[Z Users Status
@ Groups Wisual3VN Server is running

1AMV NN ttp /. ang-PC:8000/svn/

Logging

Error logging is enabled
Access logoing is disabled
Operational logging is disabled
Open Event Viewer...
Configure logging..

Subversion Authentication

There are 1 users and 0 groups.
Create new user...

Create new group..

Configure authentication options...

Repositories

Total 1 repositories.
Create new repository...
Import existing repository

» Subscribe for Updates > Provide Feedback > Version 2.1.7




Environment For CTIP

JUnit

= New JUnit Test Case P = g
L
| Test Methods I
| Select methods for which test method stubs should be created. E: O ig~fr-eoora- 5 %5 Debug [T laval ”
] = O[gfo Junit 52 =g
I'aserc.*; < | |Fiished after & B g | @ B W B v T

| Awvailable methods:
Runs 33  BEmors 0 B Failuress 0

4 VO targetTest Select Al I

e° plus(int, int) . N
! © ° minus(int, int) Lst.plus(l, 2): Egr:;:m;;;;:;uwtunm B)
© ® getString() a4l J] testMinus (0.000 <)
p [1® Object E] testgetString (0.000 <)

(Rt
est.minus(2, 1):
1z

ring(){
targetTest.getString()):

= Failure Trace e

3 methods selected.

[ Create final method stubs
[] Create tasks for generated test methods

@ Mext » I Finish I [ Cancel Writable Smart Insert 8:30




Environment For CTIP

ANT Script

File Edit Mavigate Search Project Tomcat Run Window Help

il o AEE $-0-Q- E¥WE- &0 - ﬁ & T < ~ [ &Y Team Synchr. E”
[# Package Bx 51~ fg Hiemr:hﬂ = 8] buildxml &3 = O B Task List 32 =g
ER-A k2xml vers: oding="UTF-8" standal =l dg-IE%l ¢ xal9~
) e “<!-- WARNING: Eclipse auto-generated file.
m:‘:ss?fizl e Zny modifications will be overwritten. Find Q| F Al b Activate
;\JRE System Library [JavsSE-1 6 T? include & uzex speclflcrbul}dflle héxa, smp}y craatarone in the same (&5 Uncategorized
- directory with the processing instruction <?eclipse.ant.import2> L
i, Referenced Libraries as the first entry and export the buildfile again. —-> 3
= JUnit4 “<project basedir="." default="build” name="NuSRS 2.1">
(& branches <property environment="env"/> -
(23 parser.back <property name="debuglevel” value="source,lines,vars"/>
& tags <property name="target" value="1.8"/>
(% trunk <property name="source" value="1.6"/> ® Connect Mylyn 2
F| build.xml e <path id="JUnit 4.libraryclasspach">
Eu <pathelement location="../../../../2l/eclipse-java-galileo-5R2-win32/eclipsa/plt Connect to your task and ALM tools
<pathelement location="../../../../"%/eclipse-java-galileo-5R2-win32/eclipse/pli 5= Outline 20 =57
</path>
= <path id="NuSRS_2.1.classpath"> AR SRT
<pathelement location="bin"/> §) MUSRS 2.1
<pathelement location="src/lib/idw-gpl.jar"/> <@ envirenment=eny B
<pathelement location="src/lib/NuSRS.jar"/> <@ debuglevel
<pathelement location="sre/lib/xnap-commons-0.9-SNAPSHOT.jar"/> <@ target =
<pathelement location="src/lib/yv.Jjar"/> o source
<path refid="JUnic 4.libraryclasspath"/> <> Junit 2 ibraryclasspath
<pathelement location="src/lib/logdi-1.2.16.3ax"/> <> NUSRS. 21 classpeth
<pathelement location="src/lib/sat4j-csp.jar"/> - -
<pathelement location="src/lib/commons-logging.jar™/> nit
</pathy clean
= cravmar mama=Rinints 2 cleanall
< n | » @ build [default] -
[2¢ Problems (@ Javadoc (IQ Declaration fJFeature fE Censole 5 &E ‘ = EB~r5~=0
SVN
checkout http://jang-pc:8000/svn/NuSRS_2.1 -r HEAD --depth-infinity —-force =
L C:/Users/Jang/workspace/NuSRS 2.1/trunk
L C:/Users/Jang/workspace/NuSRS 2.1/branches
& C:/Users/Jang/workspace/NuSRS 2.1/tags
Checiced out revision 1. @
< . ] +
o° Writzble Insert
T T




Environment For CTIP

JFeature

Google [§§ #304sta

oaied
TECHNOBUFF™

Drelivering effident technology solutions

| »

Login Free Member Signup

y
Blogs
e JFeature
Link to Us
Help
Feedback
Privacy Policy Rate JFeature @ Eclipse Plugin Rate JFeature @ Eclipse Plugin Info
Central
Click here to vote.
~ Click here to vote.
Download Latest Release
Download 0ld Versions Introduction
.\
—_— Synopsis
+ Blog
+ Support As a Developer: Did you ever want to know which parts of your code map to which
. Screenshots requirements? Were you ever in a situation where you were delivering a drop to QA but not
sure whether you had covered all the requirements?
+ Tutorial
., Help £ Java - requirements.jrg - Eclipse
Bl ER® Havigie Segrch Broked Eun Yndow b
+ FAQs H-0-Q- B G- = - - - X B ER =
+ Discussion Forums otlens Jovados | Decaration| Console Erer oo [T E-*
+ Mailing Lists fome Requirement Coverage Report Number of Requirsments a
5 Issue Tracker All Categories . Unique Test Methads 14
Requirement Coverage Summary RequirementsiTest Methods  L:l
Ne— advancad [66,6755) Ratin
Basic (759 Summary (8) 1 Hissing Test Methods ane
S I . .
_, 5
JFeature Announcements Requirement Coverage Details
All Requirements Seé Categury Eaverage
Add the numSers. (0%, 1. Advanced (3) _ 1 (33.33%)
Subtract the num... (108%) 2. Baic(4) -
ety the i (100%)
Tl




Environment For CTIP

Diagram For Our Environment

CI Server
With Build

Server

Code Quality

JUnit

Test _ JFeature
Server Subversion

Tomcat 6.0

Developer




Pairwise Testing

AllPairs PICT

Pairwise Combination Testing
Tools - AllPairs/ PICT

Selection




Pairwise Combination Testing

* Category Partitioning Testing
— X2tH0| ConstraintE ¢ Off 22159l H A E HiH
» Constraint?} Z-26X| QICHH M| ot £ QIS =2 U2

of £} QI 2 QlEt,

* Pairwise Combination Testing
- B8HOE Y & gl BE A2 MY
o HE.E9| Fajlure?} 27 249 A5 Xt (Interaction of two
factors)0j| 2| 9ISIC},

-1 O il 1 O — :
— BE X283 1ol HARIMS I WAHS £+ U= Failure
2 gL U Sk A Ol HO 0|-LI
= T 8L 82T Mla A L. ar-



Pairwise Combination Testing

* Pairwise Combination Testing




Pairwise Combination Testing

o Effectiveness of Pairwise

— sured the coverage of combinatorial design test
sets for 10 Unix commands: basename, cb,
comm, crypt, sleep, sort, touch, tty, uniq, and wc.
[...] The pairwise tests gave over 90 percent
block coverage. [D. M. Cohen et al., 1996]

— 107}X] unix H& S H|0{2L0| X OO £ 90%2] S
HH 2| X|S =CHH,, At26}| & arst J1X| 7 Qx| ot OI-O
21??



Pairwise Tools - AllPairs

Download

$ Test Methed...

Navigation

Testing
Methodology
Tools
Publications
Artides
Presentations
Recommendations
N Books
People
Services

Consulting
Seminars/Classes

James Bach
About
Schedule
Blog

Contact Us
Home

Upcoming
Events

2011

May 18-19

[~1 Gmail - [web...

[Gii] Alan Williams X [ Oops! Googl...

WWW.pairwise.org ->

& ol Holx|= | @of +| = slof YL o orat| | Qof

€ =2 C O www.satisfice.com/testmethod.shtm

available Tools -> 7. AllPairs

¢ SATISFICE, II

"Episternology for the rest of us"

Test Methodology

This is an unordered repository of a few of the test me
exemplify our approach to testing.

[5) Heuristics of Testability

This is a list of ideas for what makes a product more te|
It can help testers and developers improve the testabil
product so that testing goes faster and takes less efforf]

[E) Session-Based Test Management

Exploratory testing (sometimes referred to as "ad hoe
testing) is a creative, intuitive process. Everything tes{
is optimized to find bugs fast, so plans often change as
learn more about the product and its weaknesses. Sess|
based test management is one method to organize and
exploratory testing. It allows us to provide meaningful
to management while preserving the creativity that md

i ol
$ SATISFICE, INC.

"Epistemology for the rest of us"

ook

| 2ol vt ot | BM. %

exploratory testing work. This page includes an exp!
the method as well as sample session reports, and a t
metrics from those reports.

[l SQA for New Technology Projects

adobe com/products/.../readstep2 html rou're doing a 1.0 product, you can't rely much

B Z==®ppt

T B [2®s =] WebCom...pdf T~ Oroe

Navigaton — Test Tools
T;:iinno?ﬂolog\- This is a repository of some test tools written, in whole or part, by James Bac
Tools ! authorized to be distributed by him. These tools are free and open source. Tt
Publications offered under the GPL 2.0 license.
Artices
Fresentations ALLPAIRS Test Case Generation Tool (Version 1.2.1)
| “Beofo“k:"“e“d"”““‘ Download ALLPAIRS (ZIP format; includes a little tutorial and example)
People Let's say you must test something that involves a lot of different variables. Cc
Services testing is like that: different printers, different print options, different docum
C””S'-”ﬁ”? knows what combination will fail? But you can't try all combinations of all va
s Semlna:_. C:;asses together, because that would be too many tests. So instead, you could create
ames bacl

pair each value of each of the variables with each value of each other variable

About
gcﬁ:dme once. Allpairs is a tool I wrote that will find a reasonably small set of test case
Blog that coverage standard. For instance, to try all combinations of 10 variablesy
Contact Us values each would require 10,000,000,000 test cases. Allpairs only requires
Home Allpairs is a command-line executable based on a Perl seript. Source is includ
Upcoming Periclip
Events Download PerlClip (ZIP format)
Sometimes you need to test a text field or document with different kinds of st
2011 inputs. But, it can be a pain to prepare the text data. PerlClip is a tool that hel
;:;utf;lghio that. PerlClip places prepared text into the Windows clipboard so you can pa
Vimcbm i, et wherever von need it.

B === ppix T B [2EEEWebCom.. pdf T Droesc =054y X




Pairwise Tools - AllPairs

Install

- Download Zip File
- Unzip to Any Folder

a2 ERER B B3

o
=A% =

i i aa e mn
R e S allpairs exe 2003-02-20
B HiE S || allpairs.pl 2003-02-20
= EHZ YR W allpairs.rtf 2003-01-16

|| example.tat 2011-05-17
FEMNEEE ] license. b 2002-05-29
|| printing.bt 2001-11-25
&) printing.xls 2003-02-20 27F ... Microsoft Excel 9...
|=| testcase b 2011-05-17 .. H=AE BN




Pairwise Tools - AllPairs

Testcase Generate Example

[ | example.txt - EI1|E5§"L'=' = |

mWaF BEEE MAYO) 27V
=22H)
Al =5 eq -
play Ot==2Hl calssic
stop  3AH| .
=7t 2= hiphop
iZ  ZA_ ballad
ol OF=ZFA| dance
4 2
(

- Music Player Example
ook - Each Category and Belonging
Values Delimited by Tab

% Representative Values Table

Zlj A4 Play
e oF3A
=0} classic

23t 12 2%

T L
3A HE A ofFAMHA|
rock hiphop ballad dance




Pairwise Tools - AllPairs

Testcase Generate Example

- allpairs “inputFile Name” > “outputFile Name”

| @ DR CEWindowsisystem3
e

icrosoft Windows [Uersion 6.1.76881]
opyright (c>» 280087 Microsoft Corporation. All rights reserved.

MiserstJinred ..

t¥Hlzersicd ..

tWcd L.

Wrcd pairs

tWpairsrallpairs example . txt > output.txt

tWpairs >

1|




Pairwise Tools - AllPairs

Testcase Generate Example

- Generate 28 Test Case
- View Paring Details

* : - In Test Cases Table
L — - “Pairings” : TEHo = FOl
: Parameter &

1 play OF=3A  caks

2 play =k

3 play 2=

4 play 3

5 play e =t

& stop oF=3H

7 stop Ek ] calezic
2 stop BEE ballsd
5

stop e hiphop
0 stop Ob=AH  calesic 2
=%t Ob=3# hiphop

2 =it Ek] bsllsd
13 =4} BEE calezic
14 =7} LA reck

: 15 =%} OF=EH  rock 2
1612 of=3A balsd
i« v n| Sheetl “Sheet2 [ 4 )

=H | |([FH@@m 7% (= U

[ I Iy T E R T E R (E Ry TE

wow W W

(5}




Pairwise Tools - PICT

Download & Install

- Www.pairwise.org -> available Tools -> 20. PICT
- Download MSI File and Click Next

l= @] =/ |
@vﬂ | « 228 C|~3 (C) » Program Files » PICT » A EEET ol
4 v BOSHAWET v B v B M SG =~ 0 @
El £ o= +Ho YT 23 27|
B uicie | 27| 2011-05-17 =.. DY =0
= A = =
jl Jm & ouput.xls 2 72= icrosoft Excel 9.
o = ~| =] outputxls 2 =k icrosoft | 9.
& =a B pict.exe 2 PRE. S8 IF )T 4
= 1=
== ] PICTHelp.htm 2 2-20 2F...  Chrome HTML D 7
- Y test it 2 70 mAEZD
™ HRH
8 =2xnAamy 71 L 4
67 &5




Pairwise Tools - PICT

Testcase Generation Example

- Same Condition in AllPairs Testing

- Form
- “CategoryName”:<-TAB->"Value”,”Value”,.......

BETRD 0 =

P BEE MAQ) 27|V E2H)

IJ'ZHE play, stop, &&F, 15, —'?—EJ -
=5 COFESAH, SH, SR obEE
=[n classic, rock, hiphop, hallad dance

Ln 1, Col 1




Pairwise Tools - PICT

Testcase Generation Example

- pict “inputFile Name” > “outputFile Name”

-
BN Ak f:wwmdm

icrosoft Windows [Version 6.1.76801]
opyright <c>» 2889 Microsoft Corporation. All rights reserved.

tWlsersthiincd. .

tizersicd ..
:Wred "Program Files'
tWProgram Files>cd PICT

tWProgram FilesWPICT >pict test.txt > output.xls

:WProgram FilesWPICT >
1 |




Pairwise Tools - PICT

L Y T
- RN outputxdsT=TML

= %

4

)
§IC Q;F]& (7 RSN

e

2011

oAb b
=4 |

OF==2A

34

OhFF=3A

A

obz= At

=2A

ey

34

OFEEA
ot

2
37
]

output %1

dance
hiphop
rock
rock
classic
classic
ballad
ballad
hiphop

hiphop
hiphop
dance

rock

ballad
dance
ballad
classic
classic

OF=3 A hiphoo
[1]4

|[FE]= M@ 100% ()

- Generate 27 Test Case
- Just View Test Case

125 Test Case
To 27 Test Case



Pairwise Tools - Compare

AllPairs - Advantage

- Testcase 2 | Pairing Detail 2 H|A|SHC}.
- Xt g}.(Unzip Mt 2 25t= F 20 AX])

AllPairs - Disadvantage

- 27| Value Table2 ZHA612| Sl=L.

- ValueQ| £t CtE Off Tableg TtS2| Y=L

- Excel ExportS X|2/6}X|9t Text Export?} G M=tol A
2t S H|A|SHCE.



Pairwise Tools - Compare

PICT - Advantage

- Value Table 2H/d0| #IC},

- 2F Category0| Value 7} C}5 O Test Case A1/10|
C}.

- Excel ExportS X|QISiC},

PICT - Disadvantage

- X4 42 0]2l0f= FX9t STt

- ASCIl X 0[2[0|= Valueg; X|°0| QAEICt(SH2 =
EA|)




Pairwise Tools - Conclusion

We Choose AllPairs!!!

PICT?} = ] At28}7| M2|6}3IC}. 121 X|0t Testcase?t
Ol YrAIO 2 MMM £ 2AQIX| O & It g ERHO| UL
2{Lt AllPairs= Testcasel| AHA =2 HNEX| HO{E
0 &t +2|d U= Generation A1tE EO{FUCt ES
AllPairs= ASCIIZE0] = EXt X|l610{ 72|29}
ValueZ S0{7+ Logic ExpressionifZhof| ¢ X$HstSiCt,

mopy <  Mad



Logic Package

LGEWHE Testing Process

Code Analysis
Testcase Generation

Test Result
Conclusion




Logic Package Analysis

Function of Each Class

- stringTolLogic : £0{ Xl Expression= Logic Member2}
Tree Memberz £2|

- makeFomula: = E0f| /= Fomulag Ut

- treeMember/logicMember/formulaMember
: Ao 2 HE| 22|Xl Fault Tree 71/d Member

— 1=

=) StringToLogic Class 2| Method?}
Logic Package?| i}l




Logic Package Testcase Generation

Document Specified Requirement

- Used symbol :“|, &, +, -, =, 1, <, >, <=, >=,:=,(, )"
- Divide with operator and definition of variable

- Expression must be identified that value is false or
true

- If (*, ‘)’ is occurred in expression, identify value
- Expression is parsed to Logic structure



Logic Package Testcase Generation

Extracted Functional Specification

- String2| SymbolO0| defineEl Symbol
- String2| Statement7} Boolean value

- String0{l (", ©)’ 7} FI1 &= Ul SILIL] valueZ=
Ol14]



Logic Package Testcase Generation

Identify Representative Values

- String2| SymbolO| define=l Symbol
— |! &, + - = !! <y>y <= 25,5, (!)
- String2| Statement?} Boolean value

— True, False
- String0fl ‘(*, )’ 7t FII=IU S T StLEY valueZ QU4

— Non Brace, Brace



Logic Package Testcase Generation

Generated TestPairs by AllPairs

e R -

[T

f0 W D

- 48 Pair Generated

(P P

¢ - 48 Pair Generate
22 Test Case

HE




Logic Package Testcase Generation

Generated Testcase By AllPairs

case Symbol boolean value brace pairings
1 | TRUE NonBrace 3
2 | FALSE Brace 3
3 & TRUE Brace 3
4 & FALSE NonBrace 3
5 + TRUE NonBrace 2
6 + FALSE Brace 2
7 - TRUE Brace 2
8 - FALSE NonBrace 2
9 = TRUE NonBrace 2
10 = FALSE Brace 2
11 ! TRUE Brace 2




Logic Package Testcase Generation

Generated Testcase By AllPairs

case Symbol boolean value brace pairings
12 ! FALSE NonBrace 2
13 < TRUE NonBrace 2
14 < FALSE Brace 2
15 > TRUE Brace 2
16 > FALSE NonBrace 2
17 <= TRUE NonBrace 2
18 <= FALSE Brace 2
19 >= TRUE Brace 2
20 >= FALSE NonBrace 2
21 = TRUE NonBrace 2
22 = FALSE Brace 2




Logic Package Test Result

Jfeature Requirement Table

Priority | Must Have

RQ_1 Al 7156 SymbolQl 3 No
Al ofgt

RQ_2 =29 =10 3 No

RQ_3 Boolean Type Match 3 No
ol&




Logic Package Test Result

Jfeature Requirement Coverage .

un  Window Help
- @ &? @' - @ E. Q"' - - - ’Q::l <::| - - ﬁ éDTEEm S)’nchr...

Ec-*

¥

Zonscle ([ Jreature £2 . © Progress| 47 Search

=
Requirement Coverage Report Number of Requirements .
Unique Test Methods 21 g
Requirement Coverage Summary Requirements:Test Methods Ratio 1:7 &
Missing Test Methods None
Summary (3) _ Unmapped Test Methods None %

Requirement Coverage Details

Sr# Coverage Item Coverage

L MBS Symbole 6 21 S mow s
2 maaEmee L reews  ameasw)
3. Boolean Type Match 0% (10) e sew

Report generated on =. 20 52 2011 06:16:17 KST

JE JFeature




Logic Package Test Result

Hudson Invoke Ant Setting

- Project -> Configure

Build

Invoke Ant

Ant Version ANT

Targets stringToLogicTest
Build File \NuSRS_Source\build.xml
Properties

Java Options



Logic Package Test Result

Hudson Junit Report View Setting

- Project -> Configure

¥| Publish JUnit test result report

Test report XML= ** (TEST-*.%xml|

Fileset 'includes’ setting that specifies
the fileset is the workspace root.

Retain long standard output/erro

Additional test report features

Publish test attachments




Logic Package Test Result

Hudson Junit Report View Example

Hudson = nufta » #63 » Test Results =

= pu® o3
2222 Test Result
B

 HE 0 failures (£0
HEME 1 tests (+0)

Took 0.11 sec.

2& #3 [ e U
Configure

L All Tests
History
Taq this build Backaue Duration  Fail (diff)  skip (diff) Total  (diff)

NuSRS Test 0.11 sec o o 1
Ij Test Result

ia Erevious Build



Logic Package Test Result

Hudson Junit Report View Example

Standard Output

glement - |
leftSubElement 1 truth - true
f _Input numMot - 0O
rightSubElement 1 level - [
true sian - null
element - f_lnput=true leftSubElement |
truth - true f_Input2
numbot - 0O " ht SUBE] .
level - 0 Fig u Emen
sian @ = talse
element - f_lnputZ=false
truth - true
element : & numMot - 0
truth : true level - [
numbot - 0 SiEH-I - =
level = O TreeMember
sian - null
leftSubElement 1
f_lnput] TreeMemnber
rightSubElement
true TreeMemnber
element : f_lnputl=true
truth © true TreeMemnber
numbot - 0O
level = 0O TreeMember

sign - =



Logic Package Test Result
Conclusion

- Analysis HHA|0f| A A7 x| SpecificationO| ol ot

- Pairwise Tool0j] &5l| Z==3d}jt Test Case:
Requirement Coverage?| J42FEHLC| LY L2

- SDT &4 Ztoll s & o M= 22 2M7H LR

I O

- Test Case?| 0{2{ J[{Q] A2 Hudson0f|A| Target TestS
OIAISHX| S8HS SRI7} LA



Logic Package Test Result

Conclusion
- 52 Q1ATI0| 2t= J{X{A| Ant bulidA| 255 HHH A2
- SL Q5 Package ImportA| bulid pathS A X| 26| 2
25 4 A7 B9 UNS
- SDT2HAE Test Caselj|A| 217 Input2 & FX| £26}
%A 2. Class Instance & Test Case0{|A| £ A4/ 46} X]|
Sol= ZHPE AU S



FSM Part

LGEWHE Testing Process

Analysis
Testcase Generation

Conclusion



Logic Package Analysis

FSMAnalyzer Call Graph

-

extendRecCall

AnnotateFSM

isVisited

regTransitionFro

ExtendFSM mTargetState

findTargetState

getNextStateWith getNextStateWith
MultiVar MultiVar

findInitialTransition

getValueArr —> MainStream

—>  Stream




Logic Package Analysis

FSMAnalyzer Function

- annotateFSM : FSM= annotate FSM2 & X|%F

- extendFSM : originalFSM S annotateFSM2 & Zlj 1

- findInitialState : £| X StateS %0} extendFSMOj| =7}

- extendRecCall : Recursive Call3 0| 25}0{ 2= NodeS
S0t7tH Transition2} NodeZ Y2 annotate FSMS 1
617 %t Transitionzt NodeXlj 11

=) FSM= j{+1/d ot0q
annotateFSM S & Or=CH




FSM Parts Testcase Generation

Document Specified Requirement

* Initial Value of Initial state is 0.

* Value of state defined by ingoing transition

— If assignment is none, value is that of previous
state

* Value of state must restrict some range

* Name of Annotated state is consisted of
name of original state and value



FSM Parts Testcase Generation

Document Specified Requirement

* Basically, annotated transition is between
original one.

—(S1) -> (S2), (S1, 1) -> (S2, 0)

— Transitions can changed by output value of
Annotated transition
 (S1) -> (S2) : original transition, assignment : current
output +1
 Annotated transition: (51, 0) -> (S2, 1), In (S1, 0),
only (S2, 1) can available. (52, 3), (S2, 4) is not
available



FSM Parts Testcase Generation

Extracted Functional Specification

- Value & 27|22 0
- Value ¢ Z}2 Transition0j] &5t 2
- Value = Range QH0j| =X}

- Annotated State = State 2| Value &



FSM Parts Testcase Generation

Extracted Functional Specification

- Annotated State = Original State S 23}

- Original Transition 2 Annotated State 2| Value £
HrE & QUL

- Original Transition 2| Output?| 7}2 HoX| 5



FSM Parts Testcase Generation

Identify Representative Values

- Value & X732 0
- 0, Invalid
- Value | 22 Transition0f| &|6t0{ 2
- Valid_exist_value, Invalid_exist_value, Non_exist_value
- Value = Range 0| =X}
- Valid_range, Invalid_range
- Annotated State = State 2| Value £ 1+
- Both_valid, State_valid, Value_Valid, Both_Invalid



FSM Parts Testcase Generation

Identify Representative Values

- Annotated State = Original State & 2}

- Include, Not_include

- Original Transition = Annotated State 2| Value &

HiZ= = QAL

- Changed, Not_changed
- Original Transition 2| Output?| 2= H51X| 2

- Changed, Not_changed



FSM Parts Testcase Generation

Generated TestPairs by AllPairs

- 124 Pair Generated

- 124 Pair Generate
13 Test Case



FSM Parts Testcase Generation

Generated Testcase By AllPairs

Cas|Initial viIncoming va Ranged v| State&Val | Original |Output of |Output of tr|pairin
e | alue lue alue ue state Node ansition gs
1 0 Valid_exsist_Vaild_rang Both_Valid| Include | Changed | Change 21
value e

5> nvalid Invalid_exsis|Invalid_ra Both Valid Not_incluNot_chang Not_change| 21
t_value nge de ed

3 |Invalid Va“d—eXSISt—VaIId—rangState_VaIid Not_inclu Changed [Not_change| 15
value e de

4 0 Invalid_exsis|Invalid_ra State Valid| Include Not_chang Change 15
t value nge ed

c 0 Non_exsist_|Vaild_rang| Value_Vali Not_incluNot_chang Change 14
value e d de ed

6 |Invalid Nl ST e e B el e IR0 Include | Changed |Not_change| 13
value nge d




FSM Parts Testcase Generation

Generated Testcase By AllPairs

Valid_exsist_|Invalid_ran|{Both_invali| Not_inclu | Not_chang

7 0 Not_change
value ge d de ed

g | Invalid Invalid_exsist| Vaild_rang{Both_invali nclude | changed Change
_value e d

g -0 Non_exsist_v|~Vaild_ran Both Valid| ~Include ~Not_chan ~Not_change
alue ge ged

10 |~Invalid Rt SIS = el s State_Valid =L ~Changed | ~Change
alue nge ude

1 |~Invalid e el Value_Valid| ~Include N ~Change
value nge ged

1 0 Invalid_exsist| ~Vaild_ran Value Valid ~Not_inc| ~Changed [~Not_changs
_value ge ude

= 0 Non_exsist_v|~Invalid_ra|Both_invali nchiee | SErargedl | - draree
alue nge d




Logic Package Test Result

Conclusion

- Logic Package?} &2 & H| Al

- Logic Package?| A% String ItS 2 0{ L & Testing
0| 2ts6tH oL, FSM Part2] A2 £7]| Input 2} X147t
Nuspec Class X}4j] 0|2 2 Testcase Code 2Hd0j| Al

- FSMY| Input E/0j| tlf5t SpecificationO] TR

- Annotated FSM2] Class InstanceS Testcase0j|A] Al
AM617| 024 L. InputS =C{2tE OutputS 2+01 6177}
0242
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