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Category Partitioning Testing Tool
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Activity 1003. Define Requirements & Functional Requirements

:g/; Function Description
o New specification file MEL HMIYS OH=C}
g Load specification file HMIIE SHM e A2 A ZF0M
® 7129 BMIES =Lt
= Shut down program Z2OWHS FEOC
Set category CategoryEF7tEE=41H|, HADICH
VA Set representativevalues representativevalueEF 7t £ =41K,
o H 45t}
L(?) Set property Property constraintsE 3 7HEE =AM,
S Ao
8 Set if-property If-property constraintsE 3 7L =4,
- HE ot
(SD. Set single and error single, error constraints= 'H -G oL}
(ED Set priority rank priority &3 2tLCt.
Generate test cases FO1T M SEE5H Category
Partitioning Test CaseE ‘& otC}.
Export test case to excel file MM El Category Partitioning Test Case=
QIMITIOIZ A4 A ST}
Save contemporary specification file XX 2det BMIYE S XESHo}
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Activity 1007. Define Business Use Case = Draw a Use Case Diagram

oty

M3INDY abe1s

User Set property

AN

,—-'-"""'_'_-_._-_-_ . .
\““"-—-—-—-_Sf'f contemporary specification file
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Activity 2031. Define Essential Use Case & Y%

UseCase Export test case to excel file

Actor User

Purpose Test casesE N LIt Y 2 X L}

Overview Test case generateO| 2%, Mgt
AHOAo| 0|2 H=Ct 0| HHE test
casesE ALMAZ XYL
AEE ALmMA2 AHD Priority 22
M}

Type Primary

CrossReference FuntionalRequirements:R4

Pre-Requisites

2 = ElSpecificationO| test

caseE TS 7| RICHS 2CHI O U HE|O N,
Generate test cases”|& 3 | O] OF L}
TypicalCoursesofEvents (A):Actor,(S):System
1. (S) 'Generate test cases/}A &l =l Ct
2.(5) ddg 4ol 0|5 = EO|
=Lt
3.(A) ddg AALAS| 0|52 YUHSHH
4. (S) Mg Eltest casesE Prioritym=2 2
gt
5.(5) 3 e AMmeo] ojgoR
AMIAS PHE Z, Prioritym= L2 FHE test
casesE X EHCH
AlternativeCoursesofEvents N/A
ExceptionalCoursesofEvents N/A
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Activity 2033. Define Domain Model

Property

Mai
- ainSystem s
1
1
0.1
Specification

0.1

RepresentativeValue

FileManager




Activity 2035. Define System Sequence Diagrams & Y5

Use case : Make new specification file & Actor System
CAPERDE Z2EHHA 2l ME UHEITH ES FEL
. A== gl specification T2 0SS ue v oS 2ol =0

= = - ' [
CAMERDE A T 0l E 2 =20l 0|58 2 ™ ECH ; i
CMEINOIS 2H HES FELL R L1 '
NAE0] AHS 0l E2| specification T2 S BHEC, i1 newSpetification |
LA AE0l M= specification THY Z recent file listof] 2 A1 ST, :
. M A" 0| Set category pageS £ &=L},

M3INDY abe1s H

=l O Ul W=

W
—
QD
Q
)
()]
O
(9)
=
P,
9)
<.
@
=

Use case : Generate test cases & User System

L AMEFDI}L Testcase i = 2z JEFIITHES

—_ =

T= ) h

2. AI&E.;!OI 21 2 =l specification= =l test caseS SH=CF. ! .

AR EN-E MEZ2 EHE Sal AFEMNOH 2 ;
=Ct. 1: generateTestCases |
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Activity 2044. Define Interaction Diagrams & Y&

[setProperty]

% MainSystem Specification Category RepresentativeValue Property

Actor: User

Y abeis

9)
<
@
2

alt 1 : clickAddBin{Integer categorﬂ_ndex. Integer representativeValuelndex)

[C“CkAddEE"] 2 : display properyName inputL"ideuw

- :
3 ] OKBtn(5t tyhl i
Er"k ki n(String property ;mej 4 : getCategory(Integer categorylndex)

5 : getRepresentativeValue(Integer ra}:resanlaliuelndaxj.
>
>

6 : addProperty(String propertyName]

ddMame(String proparryNarrie]

—
D H . . z I
[chick: DeIEItE1] 8 : clickDelBtn(integer ca1eguilri'dax. Integer representativeValueindex, Inl'egar propertylndex)
r\) 8 : getCategary(integer calegaryindex ) : gethlum baerRepresentauve\u'aluasﬁ.'oid]
O 11 : getRgpfeseniaivev alue(nieger represenEﬂ?athx]lZ : ge1NumbelOfF‘rupen}ConstL_airits(vuidJ :
_b 13 delProperty({integer propertyinddy) | 16 : getName(void) :
O H 15 - isOnly(void)
1 etName(Integer property|§d }.J
x 18 : delName(String valueN |

[clickSetBtn] !
: 18 : clickSetBtn{Integer categorylridex. Integer representativelValuelndex, Integer propertyinde:x)

2DC:EI|spIay propertyName input wn‘lq: :

e

MoINO

21 I_cllckNameDKEItn[Stnng prope rl','l‘_\_l_ahej

1 2 : getCategory(Integer categoryindex)

7
>

24 : getRegresentativeValue(Integer representa_ll_v:elndex]
>

23 : seiffrgperty|{Integer propertylndex, String pru&a'mrNamej-

b | 26 : getName(void) _‘_|

T 20 : i=Only(void)

7% setMame(String propertyM; |)




Y abeis

MoIAD

W
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N
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MoINO

Property

-name: String
-valueMames: LinkedList<5String>

+getMame(void): String
+sethlame(String name): Integer
+addMame(String valueMName): void
+izOnly(void): Boolean
+delMame(String valueMame): void

0.

Activity 2045. Define Design Class Diagrams

Specification

-categories: Arraylist<Category=
-testCase: HashMap=AmayList<String> Interger=
-propertyTable: Hashtable=Siring, Property=

+generateTestCases(void): Integer

+exportZexcel{newExcelFileName : String): Integer

+getCategory(categoryindex : Integer): Category

+setCategory{categorylndex : Integer. categoryMName : String): Integer

+addCategory(categoryMame : String): Integer

+delCategory{categorylndex : Integer): Integer

+void updateData(void): void

+updatePropertyList(propertyList : ArrayList<Property>, categoryindex : Integer, rvindex : Integer): void

MainSystem

s -zpec: Specification

1 1

* 0.*

Category

1 -fm: FileManager

Y.

Q.1

-categoryMame: String
-representativeValues: ArrayLisi<RepresentativeValue>
+pt: Hashtable=String  Property>=

FileManager

+setCategoryMame(String categoryMame): Integer

+getCategoryMame(void): String

+getRepresentativeValue(integer representativelndex): RepresentativeValue
+zetRepresentativevalue{integer representativeValuelndex, String representativeValueMName): Integer
+addRepresentativeValue(String representative\alueMame): Integer
+delRepresentativevalue{integer representativeValuelndex): Integer

-recentFileList: String[*]
-spec: Specification
-f: File

+newSpecipication|{String newFileName): Integer
+loadSpecification(String filePath): Integer
+saveSpecification{wvoid): Integer
+updateRecentlist{String filePath): Integer
+getPath{void): String

.

o.*

RepresentativeValue

-representativeValueMame: String
-propertyConstraint ArrayList<Property>
-if_propertyConstraint: ArrayList<Property>
-singleErmorConstraint: Integer

-priorty: Integer

-propertyTable: Hashtable=Swring. Property=

+getNumberOfProperty Constraints{void): Integer
+getNumberOfifProperty Constraints{void): Integer
+setRepresentativeValueMame(String representative’alueMame): Integer
+getRepresentativeValueName(void): String

+setProperty{integer propertyindex, String propertyMame): Integer
+addProperty(Siring propertyMame): Integer

+delProperty{integer propertylndex): Integer

+zetifProperty{integer ifPropertylndex. String ifPropertyMName): Integer
+addIfProperty({String ifPropertyMame): Integer

+delfProperty(integer ifPropertyindex): Integer
+setSingleError(Integer singleError): Integer

+setPriorityRank(Integer priorityRank): Integer

+getProperty(Integer propertylndex): Property

+getifProperty(integer ifPropertyindex): Property
+getSingleError{void): Integer

+getPriorityRank{void): Integer




Stage 2050 & 2060
Review




Stage 2050. Implementation

[J] MainSystemjava | [J] Specificationjava 1

package System;

Y abeis

=+

limport java.util.*;[]

.
W L0 L R e

public class Specification {

MoIAD

15 private ArrayList<Category> categories;

16 private HashMap<ArraylList<String>, Integer> testCase;

17 private Hashtable<String, Property> propertyTable = new Hashtable<String, Property>{):
13 / Constructor

20G public Specification() {

21 categories = new ArraylList<Categorv>():

22 }

23

" number of categories
public int getNumberOfCategories() {
return categories.size():

[ ]
= I A |
|

f £ill TestCase

(=TT I ]

poblic int generateTestCase() {

2 hoolean isExist=false;

3 for({int i=0;i<getNumberCfCategories();i++){

4 if (getCategory (i) .getNumberOfRepresentativeValues () 1=0) {
5 isExist=true;

a break;

7 }

n
—
o

te)
)
N
O
a0
O
Qo
)
o
D
O
>0

H

if(this.getNumber0fCategories () '=0 && isExi=t){
testfazse = new HashMap<ArraylList<String>, Integer>():
ArrayList<Property>» propertylist = new ArrayList<Property>{():
ArrayList<RepresentativeValue> testCaselist = new ArraylList<RepresentativeValue>():

o m

=]

2
2
3
3
3
3
3
3
3
3
3
3

MoOIND

Fin nranertuldat tratrMaaaldiat teatTaas e
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Stage 2050. Implementation
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% Make Test Case!

<. -

D

=

H2 T S8 =

N
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Q ClsersiLeeworkspace\Pro
L(% Clsers\Leeworkspace\Pro

Cilsers\LeeWworkspace\Pro

8 ClsersiLeeworkspace\Pro = EEE
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Stage 2050. Implementation

CillUsersilealworkepace Project” PEPT Ver_FinallExamplel.yzbh

=

8-S SMRS - PROPERTY IF-FROPERTY
-0 RSNE

-0

B sMos
-0 o =
-] 1 &) = o7l testCaseTt M AT ASLICH
.|_'1 Mﬂﬂ}" e

-7 OBM
-] 0 — =
8- DBC

M3INDY abe1s
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Stage 2050. Implementation

0H % : Bamph! (997 H8) (25 2E] - bed TE - 8 X
m & wy HOA gz i [0} =l 7 E1p
s M omezs . - |_mm 1. | =] =] L=} T @ -
M ETET o <ot 5f == & Buzzsns ua al | 5 im Bl Ui - oy M
. T b B s s = B glae-
I'v1.r| waumy 1T A- - fr-3 . W S Bugsangqoe - .00 9o :‘?i 1-%. ﬂn'i. '.:"I '.‘I ‘1.4 & T3 Af;‘:.?' i:l?.l,ﬂ
-t C 1] & - W 24| Wal T ] w g A
Al - ﬁr Test Case ¥
a ) % 0 E F G H | J K L W H Q P a R 3 T e
1 [Tast Case Total 67 test casas ganarsted
1 No Modal num 3RS SMOS  DEM DBC Comaspon # of requirc Raguired c# of oplion Optional ci Priorty Score
W 3 1 i 151
—+ L 2 Vald Mavy  Many  May  Many  Comglate ] 1601
QD 5 3 i 1611
(@) [ 4 b 18H
T 5 =1 not ir 1501
4y 8 & i 16H
N 3 T Some defaits 161
10 B Omiiteed ghie 161
8 H 4 Mafiormad 161
12 10 Extra slots 1601
o 13 11 Mismatched slots 161
14 12 ! 1601
SZ) 15 1A f 16
16 14 1 160
(N 17 15 il 161
(@) 18 16 ¥= 10t in databass 1601
13 17 Hot in databerse 1611
(@)
@) X 1B Some deta 161
4| 19 Vabkd Marey  Many  Mamy  Many  Comglabe < rumber repined skts 161
Py, = 20 Vakid May  Many  May  Many  Complabe i = number == 1 incon = #3MOS &1 vald b
D) 23 21 Vald Mary  Many  Mamy  Many  Complebe 1= pumberi>= 1 incon = #3MCS == 1 ncon 2
< 2 22 Wakd Mawe  Wany  May  Many  Comglate (= mumberi>= 1 ingon < #3M0G >=1 inCon 20
—_— = 23 Wakd Tty Many Tty Many Complata | = rumber == 1 reon’) == 1 ncon n
D 2 24 Vald ey Many ey Many Camplabe += rumber 1>= 1 ncon == neon i
E 27 25 Walkd Mayy  Wany  May  Many  Comglete = pumber i >= 1 incon < #5M0S Al vaid F4)
.l 6 Unkd (LETS Mams Mz Wams amudabe o= poenher s 1 mesell Ellwalid ‘i -




Activity 2061. Unit Testing

[ FileManagerTestjava 57 = & | gfu Junit 33 g L1RE| @ !
1 package test; [0 Finished after 5.61 seconds

Runs: 9/9 B Errors: 0 B Failures: 0 _

£
3% import static org.junit.Assert. LHN|
e 4 [ test FileManagerTest [Runner: JUnit 4] (5.523 5) = Failure Trace
UE testUpdateRecentList (0.000 5
EF'—_| testSaveSpecificationString? (0.003
U] testSaveSpecificationString2 (1.760
UE] testGetPath (0.000 5

Y abeis

9)
<
@
2

public class FileManagerTest {
private static Specification s;
private static FileManager f;
private static File file;

(ST = |

W 128 EBefareClass UE testNewSpecification? (0.013 5)

—+ 23 public static void beforeSetup(){ ] testMewSpecification2 (2.947 5)

Q 14 s = new Specification(): EtestSaveSpecification (0.003 g)
(@) 15 £ = new FileManager(s): E_| testLoadSpecification? (0.000 <)

® 6 } £l testLoadSpecification2 (0.736 ¢)

O 185 @Test /44T oem grE =

Ul 29 public void testNewSpecificationl() {

O 30 file = new File("newTest.yzb");

31 if(file.exist=()){
@ 32 file.delete();
33 ¥ =]

N 34 assertEquals (0, f.newSpecification ("newTest"));

(@) 35 assertTrus(file.exizts()):

m i6 }

o 388 BTest //testlold Y42 DUED Zoqm S0z 8o S 30T, Ha 5290, oqogs2d91ofes

m 39 public void testNewSpecification2(){

(D 10 assertEquals (0, f.newSpecification(file.getlbsolutePath().substr

S . 11 assertEquals(l, f.newSpecification(file.gethbsolutePath().substr

D 12 }

E 14 @Test //ZWscTue Te3onEc, 133 0F2/d.

15 public void testLoadSpecificationl{) {
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T1's Analysis

[Sonar Qube]

filePath = new String(filePath+"

GUI.Explorer.doit(int, FileManager, Specification) invokes inefficient new String(String) constructor
Bug @ Major O Open EZEX ZE 30min effort

-
D
D
o
oN
Q
(@)
S

[Metrics]

Metric Total  Mean Std. Dev. Maxim.. Resource causing Maximum Method
MecCabe Cyclomatic Complexity (avg/max per method) 2516 3.185 20 /T4_source/src/System/FileManager java loadSpecification
MNumber of Parameters (avg/max per method) 0.731 0.985 5 /T4_source/src/systemyspecification.java f
Mested Block Depth (avg/max per method) 1.946 1.498 8 /T4 _source/src/System/FileManager java loadspecification

Afferent Coucling fava/max per packaoefraament) 3 3.559 8 /T4 sourcessrc/Svstem




T1's Analysis

for (int 0;i<sub.lengthyi++) {

if (i==0){
categories = sub[i].splic("/"):
for(int j=0:j<categories.length;j++){
spec.addCategory (categories[j]):
1
T '
(D else{
(D values = sub[i].splic("/™);:
Q_ for(int j=0:j<values.length:;j++){
U temp = values[j].split("\f");
spec.getCategory (i-1) . addRepresentativeValue (Cemp[0]) 5
Q) if(temp[l].length() !=0){
n properties = temp[1l].splic(","}:
F for(int k=0;k<properties.length;k++)}{
spec.getCategory(i-1) .getRepresentativeValue (j) .addProperty (properties[k]) -
}
}
ifPropertybuff.append (i-14""+3+": "+temp[2]4"/") ;
spec.getCategory (i-1).getRepresentativeValue (j) .setSingleError (Integer.parselnt (temp[3]) )
spec.getCategory (i-1) .getRepresentativeValue (j) .setPriorityRank (Integer.parselnt(tenp[4])) -
}
¥
}
uff.coS5tring() .length() '=0) {
semibuff = ifPropertvbuff.toString().split("/");:
for (int i=0;i<ifPropertysemibuff.length;i++){
ifPropertygbuff = ifPropertysemibuff[i].splic(":");
int cHumber = Integer.parselnt(ifPropertygbuff[0].substring(0, 1)):
int rMumber = Integer.parseIint(ifPropertygbuff[0].substring(1))}:
if (ifPropertygbuff.length!=1){
ifPropertygbuff[1].aplitc(","):

;j<ifProperties.length;j++){
spec.getCategory (cHumber) .getRepresentativeValue (rNumker) .addIfProperty (ifProperties[j]);
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T2's Analysis

[JDepend]

zwes|

= 10 2J5tEH System If7[X= 2FEd 0.6622 Het0f| 2FEH0]A| BiCt,

S A%} Celll 2521 GUI TH7 || THIHOIX|2t 0] If7|X|| BYASS
172] TH7 | X| o2t S50t 7] TR0 0|AFE0|X| elt,

-
D
D
o
oN
Q
(@)
S

2= ACH| 2oHE HH|0| AL =S AL EXHOHA] 7] W20 230] o2 E2ICt,




zwes| ﬂ
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Q
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~

T2's Analysis
[FindBug]
FindBugsS At 8X &4 AL,
& 61712 BugE EASIRCH,

0| & Low S22 277, Normal S22 237, High S22 11740]|C},

[CheckStyle]

T42| T2 HE = £ 3571 Z29| CheckStyle2 YHiSIF OO,

SlUhE ZEQ| & = 62487400t



T2's Analysis

[ETC]

<<Java Class>>

(39 RepresentativeValue
System

o representativeValueName: String
o singeErrorConstrant; int

JLL ! o priority: int

D RepresentativeValue

D & RepresentativeVVakie()

o - ' — & Representative\Vakie(String, Hashtable<String Property=)
-propertyConstrant: Sting["] :

oN il_propertyConstraint. Sting("] © gettiumberOtPropertyConstraints():int

Q - - A Saing @ getNumberOfifPropertyConstraints():int

(7% -profity: int © setRepresantativeValueName(Siring)-int
+setRepresentativeValueName(Stnng representativeValueName): Integer © getRepresentativeValueName():String
+getRepresentativeValueName(): Stnng @ setProperty(int, String).int
+setProperty(integer propertyindex Sumq propertyName). Integer @ addProperty(String):int
+addProperty(Stnng propertyName). Integer @ deProperty(int):int
+delProperty(integer propertyindex): Integer P :
+setlfProperty(integer ifPropertyindex, String fPropertyName): Integer @ setifProperty(int, String)-nt
+addifProperty(Stnng ifPropertyName): Integer @ addifProperty(String):int
Ode"Propm(y(lr.:éagef iPropertyindex). Integer @ detfProperty(int):int
- J ' ak &
setSingleErmror{String singleError) Ir‘ttegu © setSingleError(int):int
+satPriorityRank(Intager prorityRank): Intager : 2
+getProperty(void). String @ setPriorityRank(int)int
+getiiProperty(vod). String @ getProperty(int):Property
+getSingleError{void): Stnng @ getiffroperty(int) . Property
+getPriontyRank(voud) Integer @ petSingleError()int

@ oetPriorityRank().int

Stage2040_T4.pdf Eclipse Plugin ObjectAid
ClassDiagram 2017.5.25
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