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1. Stage 1000 Review
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1.1 Project Objectives & Scope
HlAE A (Category, Representative Values, Constraints)& & 20t A2 2
HAEHOIAE Wdstn O ANE ALE XMYBHF= Category Partitioning Test Case

Generating Tool2 ZH=CE “Priority"= HIAELHAOA, 2= HAEHO[ATVE ST

SREE AX| Y=Che AMMO| XIS O 52% HAEHOAE E 2%

AO|AELCH A7t BX HAE TCZMN HAHE 5230 AlA"H @FE B2 A2t

otof metsto] CHAME = QUL Ol AZEQOS 27t 258 HK East 7|s¥

Z0|C} m2tM Ched] HAEHOIAE d-dAI7|= AETE OfL|2t #HOo|ASZH|

H=RE 7| A FHE ST}

1.2 Functional Requirements

Function Description

New specification file ME2Z FNIsS PHECL

Load specification file HMIIE SHM = 22 HYE FFON
7|1Zo| BMIYES A=t

Shut down program Z2OWZ ZSEDHCL

Set category CategoryEF7E=AMH|, HETICL

Set representativevalues representativevalueE 7t EE =44 ],
45T}

Set property Property constraintsE 3 7tEE=44A],
Mot}

Set if-property If-property constraintsE 3 7HEE =41 K],
Mot}

Set single and error single, error constraintsE # 2 ¢tC}

Set priority rank priority = & 2HCt.

Generate test cases FO1ZI BN HEE5H Category
Partitioning Test CaseS A 5tC}.

Export test case to excel file MM El Category Partitioning Test Case=
AP AZ WgotCt

Save contemporary specification file XS7A| 2ot BMoesS Moot




SoftWare Modeling & Analysis Ver. 1.0

1.3 Draw a Use Case Diagram

Make new specifica@

Load specification file
C Shut down program

'
) / Set repres entative@
User Set prope@

Set 'rf_prop@
Set priority mp
Export test case to e@

Save contemporary s pmiﬁ@

2. Stage 2030 Review

Stage 20302 10000 HOIME UseCaseS CHAl AMISHA TFQl sta, 0|2
Sof ChEel A Coloj 1S TR, AAYS SULAR B ALY

A@A CHoloj1#e OB 20| SEIC ofgfe 10| mE ol +unHS
QofsiAf Lpst Zo]ct,
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2.1 Define Essential Use Case

orgfof= GlAl=Z +

N He BAIG

Ver.

EXelln
= }\A

1.0

UseCase Make new specification file

Actor User

Purpose Test case generateE 2[5 MZ22
specification ItYS ZHISICE

Overview Z7|tHOM M2 BS7|"HES 2 EoHH
MY oY o|E2 Y = 2HO|
ZHE O, Y E2 0|E2=2 MER
specificationTt & & 4-dotCt. x| L
&=0 grEotr}

Type Primary

CrossReference FuntionalRequirements:R1.1

Pre-Requisites

N/A

TypicalCoursesofEvents

(A):Actor,(S):System
1.(A) Z7|5tB0) Qe MEUST| HES

6. (S8 =l specification IS recent file
2

7. (S) Set category pageZ O|Z$HCt,

AlternativeCoursesofEvents

N/A

ExceptionalCoursesofEvents

E. 25¢ Ol 22 m0|

ol 2/ X 2| ettt

i

M5HH
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UseCase Export test case to excel file

Actor User

Purpose Test casesE A A mt Y = X ZoHCt,

Overview Test case generateO| 2 HZ, dMHe
AAnUol 0|55 Y=Lt o= HHE test
casesE AELIUZ X FTHCt
S AAT U2 DS Priority =22
cERR]

Type Primary

CrossReference FuntionalRequirements:R4

Pre-Requisites

2 3 ElSpecification Ol test
caseELHS 7| RIS EHLO[ /3 E| 0 A,

Generate test cases”l Sl £| O OFSHC},

TypicalCoursesofEvents

(A):Actor (S):System

Ul 0_>||_ Now |-|
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ExceptionalCoursesofEvents
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2.2 Define Domain Model

Property MainSystem 1 0.1 FileManager

0.1
Specification

0_*
RepresentativeValue

2.3 Define System Sequence Diagrams

offof ofAlZ S JHE EA[SH ERUACE

Use case : Make new specification file Actor System
CARERDE DS 2LE ME UEI
=]

. M A0 specification IHe 0| S & 2™ 2= Al . T H
CAMERDEAM Y O 2 # =2 0| 25 2™ i i
CMERIVOIE Z2H HES FELCL ' &L :
CMAEI0] AAE 0122 specification THY S BFEC i1 newSpecification ||
M A" M= specification THY = recent file listof| 28 A EHCE i
. M€ 0| Set category pageS 27 &L},

OO WN e
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Use case : Load specification file
1. AFEAE ijlifEOHH = 2HES 28 ALL

Actor System

EIJ Y =& = 5tLEE MBIt
o] M _.H% specification 2 = 2 & =L}
0] e =l gpecification TFY 2| recent file list =5 =

4. A A4 OI specification TF2! 0| HEHE M B2 =2 20 =0} 1 : loadSpecification

e : Generate test cases &

FIDt ‘Testcase A4 S oMz HASIII HES

w

= @
O
o

User System

WM C
rin
| ]= ot

2!l = =l specification= =5l test caseE =L
= S0 AEAOH ZH

FE-
a

Use case : Export test case to excel file B User System
1. ‘Generate test cases/t & &I Ct, . :
2. Al A0 MM = test casesE Priority=== 2 F & EHC} : .
3. A AED| Priority= © 2 EZF test casesS dld Y 2 : :
M EEIC : '
i 1:exporrzexcel i
[

Use case : Save contemporary specification file

1. AMERDE FE v E S Bl

2. 4 2D EHEHIEA 2] &Y AFEf = specification U =
X‘I Il—al—[}_

User System

1 : saveSpecification
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3. Stage 2040 Review
Stage 20400 A 2] &8 THA = Interaction Diagramdt S2fA CHO[O{OMES J2iLi&
CHAO|CH HA AR CHO|O{O™2 GuIel 22 Helsta, MAMstA EHsta,
O£ HIE¥SZ Saf Cho|ofaHE di= A0l F'R EHAO|C). ofgf= 1

WESS HAISHAL.

3.1 Define Interaction Diagrams

[loadSpecification]

A
i i i i i

Actor: User

i
N
[clickLoadEin]
§ 1: clickLoadBin{vaid) |

2 splectSpecFiel Sting filbPath)

3- display Explorer windaw
i

!:IickRs-:anlL A Elemean]

: -:Ickl";Ecentle[EIETer(: Smrgiel’-’am:

B

8- lpadSpecificaton Sting I:IeF'a"]é

i Catagony{ Sting categoryhlame)

T : addRepresamtive Valus{Siring repress maiveValusMNams)

i
addPrope iy String propertyName),

I | addifProperty(String iTPrm.'erl'.Na_:LJ

1| setPriorityRank{lntager priorityRank)

{0 : setSingleErron’Sinng singleEr 'mL:

[
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[setlfProperty]

2

Actor: User

RepresentaliveValue

5 i
alt 7. clch-;.E.ddBmIInbcger cav:!:m)ln:lex. Intager rapresentatveValaindex)

[ehekAde B
I dimplay fproperty! nput window
30 kN 0K Ban(Sring IPapEmyName]

4 : getCategony Integer catagoryingex)
5 - getfdpdezerativeValue [Integer represenafivelndex]
\' addiPmpery(Sring fPropsriyta)
H
:
=
1

L B

ST oy £ RS A

: L
P O S RS S N P P | SO Y Y P . S U R S SV S U S Y S S S R S U P s O S S S Y P U S s . S S s Ay g
H h 1

|ehcieDieititn] |
7 - clickDelBmn{lneger cawggryindes, Int=ger represeniativeVauelnd=x, Infeger iiProperyindex)

B : geiCaegony Integer catagony ince:x) - E
>

9 : getRdpaeaermtive Value [Integer rep'e:e:l:‘pvclnd:ﬂ

- doliProporiy(Integer HPropartyingat)

Satdtn] : ]
(et mj. 18 : clickSetBin(intdper catzgoryindes, Integer represemtotveValuzindzi Inszger propertyingex)

15 .di:plln'.’ ifpropertyMame i

18 : petCat=gory|integer categond ndex)
P}

>
30 a=f| FezenatveYaue(lnisger represenlgtive ndes)

19 : setifroparhdinteger iPropertyindex, Sirng ifPrppartyNama)

[generateTestCases]

X

Actor: User

1 - chick@enBinfvoid)
o

2. generaie TesiCase|void

2 : getCategaryMamevaid)

4 : getRopresentativeV aluc{integer mpm:nntativdndex:i

5| deiRepresentativeValucMame(; b

& - getPropertyivaid) T

T : geufPropertyivoid)

9 : getPriortyRankivoid)

] 8: getSirgleEmer(veic)

-
o

0 : :

1] - dsplays a window thafshows the numbes of sest cases genersted i :

: : i
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3.2 Define design class diagram

Specification

-categories: ArrayList<Categary>
-testCase: HashMap<AmayList=String>, Interger=
-propertyTable: Hashtable<String, Property=

Ver. 1.0

RepresentativeValue

-representativeValueName: String
-propertyConstraint: ArrayList<Property=
<if_propertyConstraint ArrayList<Property>
-singleErrorConstraint: Integer

-priority: Integer

—propertyTable: Hashtable<String. Property>

+getNumberOfPropertyConstraints(void): Integer

+getNumberOfifPropertyConstraints{void): Integer
setRepresentativeV

+gelRepresentaiiveValueName{void): Sting

+zetProperty{integer propertyindex, String propertyMame): Integer

+addProperty(String propertyName): Integer

+delProperty{Integer propertylndex): Integer

+zetlfProperty{integer ifPropertylndex. String ifPropertyName): Integer

+add|fProperty(String ifPropertyName): Integer

+delfProperty(Integer ifPropertyindex): Integer

+zetSingleEmor(Integer singleEmor): Integer

+setPriorityRank{Integer priorityRank): Integer

+getProperty(Integer propertyindex): Property

+getifProperty(Integer ifPropertyindex): Property

+getSingleError{void): Integer

+getPriorityRank{void): Integer

: Integer

10

MainSystem
+generateTestCases{vaid): Integer —
+exponZexcel(newExcelFileName : Swing): Integer g i Specification
+getCategory(categorylndex : Integer): Category Q.1 -fm: FileManager
+setCategory({categorylndex : Integer. categoryMName : String): Integer
+addCategory(categoryName : String): Integer
+delCategory(categorylndex : Integer): Intzger L
+void updateData(void): void
+updatePropertyList(propertyList : ArrayList<Property=, categoryindex : Integer, rvindex : Integer): void

1 ‘ 1
0.* 0.*
Property WL
-name: String Category 3
-valueMames: LinkedList=String> —categoryName: String FileManager
iveValues: ArraylList<Rep e -recentFileList: String[*]
+getName{void): String g . -
+22iName(String name}: Int=ger +pt: Hashtable=String Property= _ip:::_ Specification
+addName(String valueName): void | [+setCategory String categaryName): Integer e
+isOnly(void): Boolean +getCategoryName(void): String +newSpecipication(String newFileName): Integer
+delName(String : void +getRep : represer ) Rep falu +loadSpecification{String filePath): Integer
p i D iveValuelndex, String representativeValueName): Integer +saveSpecification(void): Integer
v i ‘alue(String rep i - Integer +updateRecentList(String filePath): Integer
+ o i o iveValuelndex): Integer +getPath(void): String
.
0.*
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4. Stage 2050 & 2060 Review
Stage 20502 O|F EHAO MLl XS HIFE2Z S| 4|
CHAO| 1, Stage 20602 O|2{h 2t E ZE2ENME 7
HAES 7X|= CHAOICL of2f& of2{st thAO|AM Elo| F#oigt ZE ULef

wRHAE Zare] LFO|CH

[1] MainSystem java ) Specificationjava 52

1 package System;

3® import java.util.*:[]

public class Specification {
private ArrayList<Category> categories;
private HashMap<ArrayList<String», Integer> testCase;
private Hashtable<String, Property> propertyTable = new Hashtable<String, Property>():

public Specification() {
categories = new ArrayList<Category>():

I =
public int getNumberOfCategories() {
return categories.size();

wmber of categ

fill TestCase

public int generateTestCase () {

boolean ist=false;
for (int i=0;i<getNumberOfCategories();i++){
if(getCategory (i) .getNumberOfRepresentativeValues () !1=0){
isExist=true;
break;
if (this.getNumberCfCategories() !=0 && isExist){
testCase = new HashMap<ArrayList<String», Integer>()

41 ArrayList<Property> propertylist = new ArrayList<Property>():
ArrayList<RepresentativeValue> testCaselist = new ArrayList<RepresentativeValue>();

a=z FI0 nromartulisr  reatCazaliar  tasrCasza 0 -

=

MainSystem_java 4J] Specitication_ java |4] Category java &2

import java.util.ArrayList:[]

public class Category {
private String categoryName;
private ArrayList<RepresentativeValue> representativeValues;
private Hashtable<53tring, Property> pt:

nsSTructor
public Category(){
this.categoryHame = new String();
this.representativeValues = new ArravList<RepresentativeValue>():

public Category (String categoryMame, Hashtable<S5tring, Property> pt){
this.categoryName = new String(categoryName);
this.representativeValues = new ArrayList<RepresentativeValue> ()
this.pt = pt;

umber of representativeValues
public int getNHumberOfRepresentativeValues(){
return repressentativeValues.size():

/fmethods

public int setCategoryName (String categoryl
this.categoryName = catego
return 0:

Hame ;

poblic String getCategoryName () {
return this.categoryName:

public RepresentativeValue getRepresentativeValue (int representativeV
return this.representativeValues.get (representativeVal

wdex) ;

11
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1] FilaManagerTestjava n
FileManagerTestjava 32 = g JUnit 53
~ [ Finished after 5.61 seconds

Ver. 1.0

o L1EH| @ f

2
3% import static org.junit.Assert.*:[]
&

L7 public class FileManagerTest {
private static Specification s;
private static FileManager f£f;
private static File file;

g testUpdateRecentList (0.000 <)
£ testSaveSpecificationString1
] testSaveSpecificationString2 (
E] testGetPath (0.000 5)

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

4 E test FileManagerTest [Runner: JUnit 4] (5.523 s) = Failure Trace

2_* @BeforeClass g testMewSpecification? (0
3 public statiec woid beforeSetup () { i testMewSpecification2 (2.2
24 s = new Specification(): EE testSaveSpecification (0.003 =)
25 £ = new FileManager (s): ] testl cadSpecification (0009 s)
26 ¥ ] testLoadSpecification2 (0.786 )
GTest //4dTEser =
public wvoid testNewSpecificationl() {
file = new File("newIest.yzb");
if(file.exists()){
file.delete():
} =
assertEquals (0, f.newSpecification ("newlest"))
assertTrus (fils.exists() )
H
@Test //testlold Y42 DU
public woid tescNewSpecification2(){
assertEquals (0, f.newSpecification(file.getAbsolutePath() .substr
assertEquals (1, f.newSpecification(file.getAbsolutePath() .substr
32 H
14 ETest //=7 = 0= EiH.
15 public woid testLoadSpecificationl() {
SpecificationTestjava &2 = & gu JUnit 22 = &
1 package test; ~ [ Finished after 4372 seconds
2
. . B B Fail "
3% import static org.junit.Assert.*;[] Runs: 545 Errors: [ Fallures: [ _
; pablic class SpecificationTest { 4 |g:] test SpecificationTest [Runner: JUnit 4] (3.942 5)] = Failure Trace
. BE] testAddCategory (2.093 s)
'4_ e pmmen £E] testGetNumberOfCategories (0.000 <)
L = T
L5 public void testGetNumberCfCategories() { gl testExport2excel (1.020 5)
L& Specification 5 = new Specification(): EE testGenerateTestCase ( 5)
7 =.addCategory ("a") ; E] testSetCategory (0.827 )

s.addCategory ("b") ;
=.addCategory ("c") ;

assertEquals (3, s.getNumberlfCategories()) s
@Test //g=2 |2 BHo| FEEA

pubklic void testGenerateTestCase() {
Specification s = new Specification():

7 =.addCategory("a"™);
8 s.addCategory ("b") 5
=2.getCategory (0) .addRepresentativeValue ("al");
s.getCategory (0) .addRepresentativeValue ("a2");
31 =2.getCategory (0) .addRepresentativeValue ("a3");
32 s.getCategory(0) .getRepresentativeValue (0) .addProperty ("al™) ;
33 s.getCategory (1) .addRepresentativeValue ("bl");
34 s.getCategory(l) .addRepresentativeValue ("b2") ;
35 s.getCategory (1) .addRepresentativeValue ("b3");
H =2.getCategory (1) .addRepresentativeValue ("b4");
37 s.getCategory (1) .getRepresentativeValue (1) .addIfProperty ("al™) s
i =_merCareanrv i1l  aetRenresentativeValne (21  =erSinmlefrrarili:

12
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5. Project Output

£ Make Test Case!

MZ D=

ﬂ
ri
=
n2
I
Ju

CilsersiLeeWworkspace\Pro =«
ClUsers\Leeworkspace\Pro
ClUsers\Leeworkspace\Pro

CilsersiLeeWworkspace\Pro = =2l

« »

0f
fu

CllzersileslworkspaceProject_ PCPT_Ver_FnallExample1.yzb

=
&) SMRS P PROFERTY IF-PROPERTY
-0 RSNE
-0
[ Many
< sMos
- Many
-7 DBM
-] 0
-] many
&5 OBC

e | ”] 0
-1 EENEENES] EXEENEE
[ Wany 3

?wﬂnm-ﬂ'wm’ﬁ Error & Single @ Mop @ Error ) Single

|z MAH| | mE Priorty Q1 @2 @3 @4 @5
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CillUsersileaworkspace Project. PEPT_ Ver_ AnalExamplel.yzb

8-S SMRS a PROPERTY IF-FROFPERTY
~[10 R3SNE
[ Wany
ﬁ--'-:_rj‘ SMOS !
~[] 0 1
"y ./ i
[ 1 @) = 7H2ltestcaseTt B ALITH
~[] Many =
-5 DBM !
29 S : 9
. ] ‘
r'] 1 :
- many
8- DBC
-0
[ 1 CEF OAH EE CEFOHH mE
e s Lt e L L L Error & Single @@ Mop @ Error ) Single
4 [l [
= OHA | mE Prioriy @1 @2 @3 @4 @5
FHE® Eamplal [#71 #8) (2% 2E] - buxel T = g ®
El = v sonoon: sy ooom ows w7 EIp
T X.g":um aial I E S =g - e |‘|.aE 1.“ E.,J ‘;; '<.:I E:::—;I.'?I “ar
AR wqymy M7 - - R =& Humnaspane - Fou o wH I 3w o SIS PETN i
SEELC - =8 i N T Ba =E -
A1 - Jr | Test Case ¥
a ] [ ] E F G H 1 J K L 7} W a [ q R s T U
1 [Test L‘-ass! olal 67 test cases ganarsbed
7 [No Modal nun SMRS _suos DEM  DBC  Comospani# of requirc Raquired c# of nption Optional o Friority Scoro
1 1 1501
4 2 Vaid Wary  Many  May  Many  Comglete 1601
[ 3 il .60
i 4 o 16H
T 5 =1 nal ir 1601
4 [ il 1601
E) T Same defvits 1501
10 [] Cimittesd shote 1601
Al & Matomed 1601
12 1 Extra slots 1401
13 1 Mismatched sloks 1601
1 12 i 1601
15 13 i 16
16 14 i 1611
7 15 1 1601
18 16 *= 1 not in databoss 1601
19 17 Haot in database 1501
20 1 Some dila 1601
3] 19 Vakd Wty Many Mariy Many Comglate + < rmber msguined skts 1601
F-] 20Vaid  May  Many  Mamy  Many  Complate 1= rumberis= 1 incon= #30M0S Al vaid 2
= M Vaid  Mavy  Many  Mamy  Many  Complabe += numberi>= 1 incon = #3MOS 5= 1 incon 2
2 22 Vakd Rty Wany Itarey Many Comglate += rumber 1>= 1 incon < #3005 = 1 incan n
F P3Vaid  May  Many  Mamy  Many  Complabe = rumber o= 1 inconD == 1 incon 2
=7 24 Vaid Mary Many Warre Many Comglete += number 1= 1 ncon D o= 1 neen 20
1 25 Vakd Pty Wany Itarey Many Comglate += rumber 1>= 1 incon < #3M0S Al wakd n
= D6 Wnkd [LECT Mams (LET Mamr Fasorlabe sz rsmbor = 1 eenn FATRETE ] m -
Test Cata 23] [*]
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6. Static Analysis FeedBack

6.1 T1's Analysis
- Sonar Qube

filePath = new String(filePath+".yzb");

Bug @ Major O Open TEEHX Z& 30min effort

GUI.Explorer.doit(int, FileManager, Specification) invokes inefficient new String(String) constructor

T10IM Sonar QubeE Edff Ztotth BugE 2L 7ol CHEE Strings e W,

news Sl String ZHE WM St Ao 2XH7F UASS &5,

Ol ZOf BtFSICtD &} &H, new Strings O|8SHXA| Z1 +HMXILL concat HAEE
C

[e]
0|83st0] AAst, EE 1Y "example” O[T Ao=Z wEtat Z{0|Ct

- Metrics
Metric Total Mean  Std. Dev. Maxim... Resource causing Maximum
MecCabe Cyclomatic Complexity (avg/max per method) 2516 3.185 20 /T4 _source/src/System/FileManager java
Number of Parameters (avg/max per method) 0.731 0.985 5 /T4_sourcessrc/systemyspeciilication java
Metted Block Depth (avg/max per methed) 1.946 408 & /T4 _source/src/System/FileManager java
Afferent Counling fava/max per packaaeFraament 3 3.559 8 /T4 source/src/Svstem

MetricsO| M 2| Cyclomatic ComplexityE & HEL| FileManager2| loadSpecification
M SEZ=7F A L2ACH O|F YOtEY| 23 ZEE AHEL

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

if (i==0){
categories = sub[i].splic("/"):
for (int j=0;j<categories.length;j++){

gpec,addCategory (categories[J]);

}

}

elsed
wvalues = sub[i].split("/"):

for (int j=0;j<values.length;j++){

temp = values[j].split ("\£");

spec.getCategory (i-1) . addRepresentativeValue (temp[0]) !

if (temp[1] .length() !'=0){
properties = temp([l].split(","):
for(int k=0;k<properties.length;k++){

spec.getCategory (i-1) .getRepresentativeValue (j) . addPropertcy (properties[k]) ;

}

H
ifPropertybuff.append (i-1+""+3+":"+cemp [2]+"/") ;

spec.getCategory (i-1) .getRepresentativeValue (j) .setS3ingleError (Integer.pars=Int (cemp[3]));
spec.getCategory (i-1) .getRepresentativeValue (j) .setPriorityRank(Integer.parseInt(temp[4]))
H
}
H
if (ifProper uff.toScring() .length() !'=0){

gemibuff = ifPropertybuff.toString().splic("/");:

«<ifPropertysemibuff.length;i++) {

ifPropercygbuff = ifPropertysemibuff[i].splic(™:"):

int clumber = Integer.parseInt(ifPropertygbuff[0].substring(0, 1)):

int rNumber Integer.parseIint (ifPropertygbuff[0] . substring (1))

pbuff.length!=1){

ifProperties = ifPropertygbuff[1].splic(","):

for(int j=0:;j<ifProperties.length;j++){

spec.getCategory (clumber) .getRepresentativeValue (rfumber) .addIfProperty (ifProperties[J])

ifProper
for (int i=

}

15
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