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Implement Class & Method Definitions

pe Class

Class
MainController
DataController 2} CalculatorE &3 Z =21 O| T A
ch2 s 22a
[ Overview YA
Cross Reference Function: All
Use Case: All

Exceptional Courses of Events N/A

Type

o
B

Purpose

REGE s category
Value®t DataValue2 S| CHE = SaA
[ Overview WA
Cross Reference Function: R2.1, R2.2, R2.3, R3.1, R3.2, R3.3, R3.4
Use Case: Add Value, Delete Value, Edit Value, Check Single, Check
Error, Add Property, Add If-Property

Exceptional Courses of Events N/A

DataController

Category X Value2| 22 LI = 22
[Overview YA

Cross Reference Function: R1.1, R1.2, R1.3, R2.1, R2.2, R2.3, R3.1, R3.2, R3.3, R34
Use Case: Add Category, Delete Category, Edit Category, Add Value,
Delete Value, Edit Value, Check Single, Check Error, Add Property,
Add If-Property

Exceptional Courses of Events N/A

RELE I value
HOIHE 22[5t7| 42 HEHE valueE CHR = S22
R /A
Cross Reference Function: R3.1, R3.2, R3.3, R3.4
Use Case: Check Single, Check Error, Add Property, Add If-Property

Exceptional Courses of Events N/A




Implement Class & Method Definitions

Type Class Type Class

DataValue Calculator
A Ltsh7| Aot HEHE valueE CHRE = S2iA Purpose DataValueE & X5t Test Case =5 A At5t= S2fA
R /A N/A
Cross Reference Function: R2.1, R2.2, R2.3, R3.1, R3.2, R3.3, R3.4

Cross Reference Function: R4.1
Use Case: Calculate

Exceptional Courses of Events N/A

Use Case: Add Value, Delete Value, Edit Value, Check Single, Check
Error, Add Property, Add If-Property

Exceptional Courses of Events N/A




Implement Class & Method Definitions

Type Method Type Method
Name addCategory() Name deleteCategory()
Purpose datavalueOf| ZHE| 12| =7+ Purpose datavalueO| A ZHE{| 02| ALK
Abstract operation datavalueOf| categoryName= At-&5t0 categoryS F7+3HCt ) datavalueOf| A{ categoryName= AHE5t0| 11 O| &2 % Of categoryE 2f
Abstract operation HBhC
Input String categoryName I SHet
Output N/A Input String categoryName
Function: addCategory Output void
Cross Reference Use Case: addCategory P o
c Ref Function: deleteCategory
Exceptional Courses of Events N/A IOSSIICICICNCE Use Case: deleteCategory
Exceptional Courses of Events N/A
Type Method Type Method
Name editCategory() Name getCategorylndex()
n =2 mxl
Purpose datavalueOi| A 7}E| 21| O] 5 HE Purpose categoryNameOf| [t}2 categoryindexS 7t 2Lt
A o Al235lad 1 o|2LS %to N L
Abstract operation datavalueaoﬂ_‘l ce_m:cegoryNanle = AL&3tof |55 ot Abstract operation A XY category2| categoryindexS Bt2HoHC}
categoryS HRIT 5= UABICH
. . Input String categoryName
Input String oldname, String newname
Output void Output int .
Function: editCategory Cross Reference lFJuncélon.. wﬁ
Cross Reference Use Case: editCategory se Case: N/
N/A N/A

Exceptional Courses of Events

Exceptional Courses of Events




Implement Class & Method Definitions

Type

Name

Purpose

Abstract operation
Input

Output

Cross Reference

Exceptional Courses of Events

Type
Name

Purpose
Abstract operation

Input
Output

Cross Reference

Exceptional Courses of Events

Method
addValue()

CategoryO|| [} ValueE 7oL}

datavalueOl| categoryName, valueNameS A2 S0 F7t8HCt

String categoryName, String valueName

void
Function: addValue
Use Case: All
N/A
Method

displayCategoryList()

categoryListS = HoHCt

categoryl| 2 7|2tZ categoryNames 7} X 2} categoryListE =
Ct,

N/A

void

Function: displayCategoryList
Use Case: displayCategoryList
N/A

=
=

=k}

=

—

Type
Name

Purpose
Abstract operation

Input
Output
Cross Reference

Exceptional Courses of Eve
nts

Type
Name

Purpose
Abstract operation

Input
Output
Cross Reference

Exceptional Courses of Eve

nts

Method

deleteValue()

CategoryOf| [t} valueS At K| SHCH

datavalueO| categoryName, valueName S A& 510 valueE &t
O AbA| BTt

String categoryName, String valueName

void

Function: deleteValue
Use Case: All

N/A

Method
addCategory()

categorylistS @ &=6I0] 7HH| 12| & F7+otCt
headerCategoryS 7| =2 =2 categoryName= A&} FHH|
12|E F7HAIZIC

String categoryName

void

Function: addCategory
Use Case: addCategory

N/A




Implement Class & Method Definitions

Type
Name

Purpose
Abstract operation

Input
Output
Cross Reference

Exceptional Courses of Events

Type
Name

Purpose
Abstract operation

Input
Output

Cross Reference

Exceptional Courses of Events

Method
deleteCategory()
7tH| 22| 2| AEE 2 =510] 7HH| 12| AL Tt

headerCategoryOl| A categoryName S AFE3I0] 7HH| 02| S AHK| A

7iCt
String categoryName
void

Function: deleteCateogry
Use Case: deleteCategory

N/A

Method
addValue()

categoryOl| A valuedt 2 F7FA| ZICE

headerCategory¥| A| headerValueO valueName= AE3}0] valueZS

Zopeict
String categoryName, valueName, type, prevName
void

Function: addValue
Use Case: addValue

N/A

Type
Name

Purpose
Abstract operation

Input
Output

Cross Reference

Exceptional Courses of Events

Type
Name

Purpose
Abstract operation

Input
Output

Cross Reference

Exceptional Courses of Events

Method

editCategory()

e 12| 2| AEE =510 ZHE| 12| & Tt
headerCategoryOl Al categoryNameS AFE3}0] 7t 12| E %1
HEUS 5= UA oot

String oldName, String newName

void

Function: editCategory
Use Case: editCategory

N/A

Method
deleteValue()

category2| valueE AHN|SHC}

headerCategoryOi| A headerValueO|| valueName= A& 5] valueE
0 AKSHCE

String categoryName, valueName

void

Function: deleteValue
Use Case: deleteValue

N/A




Implement Class & Method Definitions

Type Method
L Type Method
Name editValue
0 — Name getCategorylndex()
Purpose category2| valueE HZE!IoIC e
P gory?l IE‘IL = l- | S A3l Purpose categoryindex= HtetoHCH
headerCategory®| A| headerValue®| valueName2 AL23L0 valueE T
i i £ distsic
Abstract operation A7 mE S} Abstract operation categorylndex= Bt2HSHCH
) Input N/A
Input String oldname, newname
void Output int
Ol ips Functi ATl Cross Reference Function: displayCategoryList
unction: editValue Use Case: displayCategoryList
Cross Reference Use Case: editValue N/A
Exceptional Courses of Events
Exceptional Courses of Events N/A >
Type Method
Type Method
ddvalue(] Name deleteValue()
Name addValue N "
s ki Purpose category2| valueE valueO| &2 AFESH0] ALK SHEL
Purpose categoryOl| valueE F7}%tCt o ol ) = x -
o i - - N ) headercategory= 7|=2 2 ¥ valueNameES & 11 valueName= Al
_ headercategory= 7| =2 E 2 valueNameE & 11 valueName= AHESH0] v Abstract operation o = AFRIBIC
Abstract operation . 2510 valueE A K| BHCL
alueE F7I3HCt
Input String name
Input String name, type, pname
) Output void
Output void ¢ Function: deleteValue
‘ Function: addValue Cross Reference Use Case: deleteValue
Cross Reference Use Case: addValue _ N/A
N/A Exceptional Courses of Events

Exceptional Courses of Events




Implement Class & Method Definitions

Type

Name

Purpose

Abstract operation
Input

Output

Cross Reference

Exceptional Courses of Events

Type

Name

Purpose

Abstract operation
Input

Output

Cross Reference

Exceptional Courses of Events

Method
getDv()
DataValueS
DataValueE Yttt
void

DataValue

Function: N/A
Use Case: N/A

N/A

Method
getValuelndex()

-—

valuelndexS BtetoICt

valuelndexS Bt2H5HC}
N/A
int

Function: N/A
Use Case: N/A

N/A

Type

Name

Purpose

Abstract operation
Input

Output

Cross Reference

Exceptional Courses of Events

Type

Name

Purpose

Abstract operation
Input

Output

Cross Reference

Exceptional Courses of Events

Method

getDv()

DataValueE HHetotCt
DataValueE BHetSIC}
void

DataValue

Function: N/A
Use Case: N/A

N/A

Method

getPropertyArr()
property= BHetotCH
propertyE HHeto
N/A

String[]

Function: N/A
Use Case: N/A

N/A




Implement Class & Method Definitions

Type Method Type Method
Name getlfpropertyArr() Name calculate()
Purpose IfpropertyArrS HBHetoHC} Purpose category 2} value== 2Ot A| testcase =& A 4HHC}
Abstract operation IforopertyArrS Bt2HSHC} Category cOffl HZ = 2 E categoryE sizeTHE EFMSIO] property, if
Input N/A Abstract operation property, single, error, validE E5F 101 2{5}0] A 49t testcase=Z &t
. sisic}
Output String[]
Function: N/A Input Category c
Cross Reference Use Case: N/A
) N/A Output int
Exceptional Courses of Events T e
Cross Reference Use Case: calculate
Exceptional Courses of Events N/A
Type Method
Name addDataValue()
Purpose value2| &4 9| Z1tE EMMSIO] =THA|ZICE

=
value| £ S =25t EAS0] datavaluelf 3§ Fdt= £ val

Abstract operation
P ueS $7w9lcr

Input Value

Output void

Cross Reference Eﬂgcégosgi w/ﬁ
N/A

Exceptional Courses of Events




Implement Windows

[raciion s3iCaizgory ) (Name | ClickaddBtn
| Actor | IIl | Mainco:m.rolhl | | DauCo:mollar Responsibilities GUIC| Add HHES S ELt.

Type GUI

1 : ClickaddBin , !
2 sadCatequn(categunany | Cross Reference R1.1
GUI & ek w HES +ELL
e ssena L Pre-Conditions N/A N
: Post-Donditions F7+E categoryS 2tHOf| 2 0{F LY

[interaction deleteCategory ) deleteCategor
pye II‘ [ WainController | | DaControlle ‘ [m..m. Responsibilities GUI2| Delete HE S 2L}
el = cu

P : deleteCategory(categoryName)

R1.2

“ AT CategoryS AE4SI D 31 @1 S}ELO|  H{ES £2] Category S ALH
sict,

N/A
MENH Category S SHEIO) A K| 7Lt

(categoryName) '

g

: {Ed-splayCallst




Implement Windows

reacion s3iCaingoy ) | Name  |editCategory
IE [ Y m—— | | P ‘ [ roro— ‘ Responsibilities GUIQ| Edit HE S 2L}
: TednCategory(categoryName] _i H I’ '

; GUI
2 editCategorylcategoryName) | :EGIEMWMMWE Cross Reference R1.3

' ‘ CategoryE M EHSEL Text FieldOfl O| 52 RSt Categoryl| O| = HAT
Ct.

5 : categorylndex
} .

6 - editCategofy(

! i Pre-Conditions N/A
bt T Post-Donditions HH ™ category O|E0| 2tHO| EA|=ICH,

8 : desplayCategoryList T T+ Catogory -




Implement Windows

s s ) [ Name | addValue
L] | | [t | [Comer ] [ Yo | [ et ] Responsibilities GUI2| Add HIES FELt.
1 - adiVakus(catogorylndex vakuehlame bl T T T ]
e oo el awrage - i é é GUI
3 adav] [categoryind s vibatjame anntuse)
e VRN DR R2.1
) e st GUI LEZ SICHO| w HE S =12 ValueE F78t 2, valuel| 0| £, Single, Err
5 or, Property 52| ConstraintE A&t £ Add H{ E2 =2 valueE F73HCL
I S N/A
e Post-Donditions 7t valueZt SFHO| EA[EICE
0 sethe @lm.u«.‘la\m

nhﬂ;;‘ﬂ?’h ueinde « valgetiame]

= —_
o

|arituteasl

12 bl vabpeblams]

0

[detack]

R —
s _ :
: 17 : caculasedCatogory ¢}
18 cataCaseRenut U
% - desplayv'aluoList H




Implement Windows

e e | Name [ deleteValve |
L* el Y Kl N el I O el GUIC| Delete HE S F2C

T | GUI

R2.2

_ AHHE valueE HEISID otH R EX SIEHO|  HES =2 ValueE AT
C}.

N/A
M3t valueS SHIO| A K| 7HBHCH

r

—_

obeta' wmicate val
3 A

fl

7 deleteDptaVahoelvausinder)
loop category krgth

DaaConmier GC "




Implement Windows

interaction calculate )
(o] [o ]  [Feor|  [omcom Responsibilities ValueE F7tS} 7L}, Category &2 ValueS M| 7{BHCE.
: GuI

1: Message2 H
H | 2 getCategory

R4.1
HX o

ValueE F7t5}7{Lt, category 22 ValueS HM|HE I A|AH LIEX O Z calc
ulate?} S&SICE

N/A
At 20E =t SO

3: Category C g . caicjitate(Catagory C)

loop Category Length ]

:.g ...................... T R i




Write Unit Test Code

DataController dt = new DataController();

String expected = "category";
String changed = "newName";
@Test

public void testAddCategory() {
dt.addCategory(expected);
assertEquals(0, dt.getCategoryIndex(expected));

}

@Test

public void testEditCategory() {
int index = dt.getCategoryIndex(expected);
dt.editCategory(expected, "newName");
assertEquals(index, dt.getCategoryIndex("newName"));

}

@Test

public void testDeleteCategory() {
dt.deleteCategory(changed);
assertEquals(0, dt.getCategoryIndex(changed));

@Test
public void testSetName() {
Category ¢ = new Category();
String expected = “"category”;
c.setName(expected);
assertEquals(c.getName(), expected);
¥

@Test

public void testAddvalue() {
Category ¢ = new Category();
c.addvalue("value", "valid", null);
assertEquals(c.getValue().size(), 1);

¥

@Test

public void testDeleteValue() {
Category ¢ = new Category();
c.addvalue("value", "valid", null);
c.deleteValue("valid");
assertEquals(c.getValue().size(), 09);




Write Unit Test Code

@Test

public void testSetName() {
Category ¢ = new Category();
String expected = "category";
c.setName(expected);
assertEquals(c.getName(), expected);

}

@Test

public void testAddValue() {
Category ¢ = new Category();
c.addvalue("value", "valid", null);
assertEquals(c.getValue().size(), 1);

}

@Test

public void testDeleteValue() {
Category ¢ = new Category();
c.addvalue("value", "valid", null);
c.deleteValue("valid");
assertEquals(c.getValue().size(), 0);

@Test

public void testAddSingle() {
DataValue dv = new DataValue();
dv.addSingle("single");
assertEquals(1l, dv.getSingleCount());

}

@Test

public void testAddError() {
DataValue dv = new DataValue();
dv.addError("error");
assertEquals(1l, dv.getErrorCount());

;

@Test

public woid testAddValid() {
DataValue dv = new DataValue();
dv.addvValid("valid");
assertEquals(1l, dv.getValidCount());

b

@Test

public void testAddPropertyValue() {
DataValue dv = new DataValue();
Value v = new Value();
dv.addProperty(v);
assertEquals(1, dv.getPropertyCount());




Unit Testing

Runs: 3/3 B Errors: 1 8 Failures: 0

Finished after 0.022 seconds

v g Controller.DataControllerTest [Runner: JUnit 4] (0.000 s)

e testAddCategory (0.000 s)
¢l testEditCategory (0.000 s)
i testDeleteCategory (0.000 s)

Finished after 0.02 seconds

Runs:. 2/2 B Errors: 0 8 Failures. 0

~ B Model ValueTest [Runner: JUnit 4] (0.000 )
g testSetlfpropertyArr (0.000 s)
eEd testSetPropertyArr (0.000 s)

Runs. 3/3 B Errors: 0 B Failures:. 0

v Hi Model.CategoryTest [Runner: JUnit 4] (0.000 s)
¢l testDeleteValue (0.000 <)
gl testAddValue (0.000 s)
tel testSetName (0.000 s)

Finished after 0.016 seconds

Runs: 4/4 8 Errors; 0 B Failures; 0

~ Hi Model.DataValueTest [Runner: JUnit 4] (0.000 s)
el testAddPropertyValue (0.000 s)
eel testAddError (0.000 s)
el testAddvalid (0.000 5)
tel testAddSingle (0.000 s)




System Testing

Test Nu
mber

[=Y ~N

Test &5

Add Category HHE Al
Delete Category HHE A|H
Edit Category H{ £ A|H
Add Value H{ E A|E
Delete Value HE A|&
Edit Value HE A

Check Single HHE A|H

Check Error H{ E A&

Add Property H{E A|H

Add If-Property H{ £ A|&

Calculate A|&

Description

UserZ} Add®t CategoryZt ListOl| Ad
dZ|=X| elgtot.

User?| Delete®?t Category”t ListOll
M Deletek|=X| 2 QIBtCE,

User?} MEASH category2| O|E 0|
B A=K =+ QlotCt,

User?| M E#SH categoryO| ValueZt
FILE| A EX| ZolBto),

UserZ MEISE CategoryOfl 41 EHSH
ValueZ} Delete =| 1= X[ 2QISHCE
User7t M E8SE value| 0|5 0] Ht
A=K =t olstCt,

UserZt M EASE CategoryOf A1 EH
ValueO]| SingleO| 20| &} =X

QlotCt,

User/t A EHSE categoryOf| A EH
ValueOf| Error7t 2O E|}=X]|

QISILC,

UserZt M EASE CategoryOf A1 EH
ValueOl Property?t 20 & A=X|
2OIBHC},

UserZ MEISE CategoryOfl 4 EHS
ValueO|| If-Property?} 20 &A=
X| =tolstrt,

O = OFCH Test Case A|4F0] | CH
2 A0|Lt=X| Zolsto,

=

J.ﬁ“l’ rok

-

Jtot rot

=

-

Use-Case

1. Add Category

2. Delete Category
3. Edit Category

5. Add Value

6. Delete Value

7. Edit Value

9. Check Single

10. Check Error

11. Add Property

12. Add If-Property

14. Calculate

System
Functio
n
R1.1
R1.2
R1.3
R2.1
R2.2

R2.3

R3.1

R3.2

R3.3

R3.4

R4.1




Traceability Anaylsis

addVaeizategonindec rt albeName Srng atrbuse e CataConoroler

2-2 Delate Value Test G—f el Ve celateValvelzategonyindec it valveindec ntr Datalontroler Manc "

2.3 Edit Value Test € edtvake deleeCrepsicamgerName) m‘m“ RORE 1, WSSO Sung Wb duc i s i resDeietevaie

3.1 Chack Sngle Test 7 calcdate delanelaegoryizategonyNave) 'GaplayCategorylan: voud ’mmw«

3.2 Chack Error Test daplnVaelnd vod Prmsw

3.3 Add Property Test dsplayFasiel vod prerisdvaid

34 Add If-Property Test i\ . 1Y 1enCasegeryicategenName: Seng): vod RemASITrOoeT Ve

4.1 Caledane Ten deleeCaneporieatagenName Sxngl vod rertiaProceeTy A
aCanegoncataporrindec s caegonName srng) woid teTieipoen A

BoalvaloaName Sring atone g Category
hcategenindex imt valaindor e Category

2V Gategernden valbaName abte)

[P 2cdValoeicategoninden vaaName abute) getategoninderizateporName
wWVavelabeNsme arbite

1etValeinleName avrbatel

WavelvaeName Sng valbeindec nt atrbute: Ingt Canegory
adVaveinieName srbute)

dDanValelinaueindes mo valbeName Stng avdate g Coniale 1
pieatedansVaeiaendec ~u Dauvae

WAzeaceTyileindec L veeName Sing) vad

eARDpernivaloehdec m valieName: Sring) waid

pekaldivaiadec mt vibaName Sragt e i
Tanaie

Selateiavorinlainder w0 e

edrvaleinleName valercer amrbute) etvalelneName Sring atrbute ot vod

Vake
STV AN ITe uended DU edtVaelaaeName Sving atribuneing: wod

STVaveineName nrbute edateizategory. Cavegory nt Caladator

cate’za e
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