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Review
Stage 1000 — 1003. Define Requirements

1. Motivation Transfer 1. 0w A5 SHHEM X7 Al HrE HYE O
ATM 2 2dat 22| IPAZte] Hofe &X| 42 + UKD =29 =0l FHxiit RIS E| O}

b3t 2O U7|0f O|87tsE AMH|Ao| FHO| HBte|of UACH MH|A FHof 2. SXO|L} Ft=E wrof HE =S BankDB Of A ot
Hets FOE 20| O, S0 HY M2 59 YHE=FEH ATM 0| 0|&AE HZ7F FESHE| Zolsto)

Hzg @82 gt Ol8XA=E St0a HE 0[50 Use AHzZE =2 5 U4 3. Alztel B|2HSE BOp B|EY ST Q=4 Zolst}
st el Axtzol £32 & £ A sfof|=Ct QB HYE §= ATM 2 4, HYHSI} o= F2 FHOAM &3 AXE U
JHE St X} BHCE B S AXCE FETX Folsot

Motivation, Non—Functional Requirements0i| SH&=!
orxst 7{ajofl St LI0| Functional Requirements0]| O] B,
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Stage 1000 - 1005. Implement Prototype

1.1 Functional Requirements

Function

Description

AS& UHstdaLIh
UZYAM 28 U323 SHEA, 7IEY B2
olgstol YEE staAl UEsIFHAL.

Deposit

1.28% Us : AHEE 08510 Bigd HaRUL,

27tE [ % FIEU 5HE 90 BaE Y3gunh

1. M U5 SN FX7t Y5 HwE HYWUE O

B

2. SYO|Lt 7= & HoF Azt HEE BankDB O|AM 2O}
HZ7t fETHX| Zolgict

3. A|Zte] HIYHSE YO HIYHB I REX| OB}

4 HYHZOL S 42 FMHOAM EE8 28 FHIE 52
SHHAM £ 22 Ao

. /M9 Azto| YaE TEHCE o] I, RX7t YSE
Tigstn U ATM It AEHe| 2HO| CHE Z2? =88

Harsict,
6. WHES SAUX SHOHA 2ol B2 YNEES 7Y
S WMEE YL

_SHOIH 5% £t JCE EHFCH

8. Olw U 3T FOPZICE

Functional Requirements 2} C}£ Prototype.




Review
Stage 1000 — 1006. Define Business Use Case

1.2 Reference Number & Categorized and |dentified Functions

Reference Mo. | Function Category 3. Actor - Goal List
R1 Deposit Evident Actar | Goal
R2 Withdraw Evident

User |- ®5 / 85/ 35/ HalUE =5

R3 Transfer Evident
. HC pEs D20y gy
R4 Check Transaction History | Evident
RS Check Criminal History Evident
Stage 1003. Define Requirements Stage 1006. Define Business Use Case

Actor — User0i| CHet GoalO| =2,
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Stage 1000 — 1006. Define Business Use Case

Withdraw

1. Wi M SB0N SHI} S2 HEE MBS 0 .
xsEiC} Use Case | 2. Withdraw
2. EXO|L} FSE WOl HZ FEE BankDB OM 2o}
HZEF SEBHA| ZoIFC Actor User
3. AFhe| HUHSE $of b|UHSIE BEX| SABCH L
Description | 1. 557 = MENSIC

4 HYUMBIL G He XYM YEY Eo %e Y P wH7F &5 HwE JSRE0.
uh=r} 2. SE0|L} FIEE F&=L0L
5. 2He| AziolM E3E FWHCH o @, SHI 38 3. EXO|L} FRoo] GIHE A Fo| HUHSE Wir)
TEWEID Qe ATM It AEC| 20| 18 HL 488 5 %8 2 - o
A2, Aol SEE £l ReN Ao 4 HYY=7t BIE 27 S5 £E8 ATM O] LT
6. FMBEE AWK SHOAM D YHES s 5 25098 FHEEl ATM AN EH3E B0t
&7 SALE BREn. 6. WMES S2Y x| TS0, Y A YMEE wech
7. 2% Ex e 7 2{=CH

o =2 sawd 7ATM O] Hei% ST IS 5§ weC

B My {1 SHo2 FORZICH

Stage 1003. Define Requirements

Use CaseOlA] Requirements &

Stage 1006. Define Business Use Case

L
ot
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Stage 2030 - 2031. Define Essential Use Case

2. Withdraw

2. Withdraw

User

As in the business use case

As in the business use case

x._aa” I e ATM I H|EH9 2%
H Lo, ATM O =

6. BMHEE SHEA
4S "MaE YL
7. BHHA
B My {1 SHo2 FORZICH

Z2et =0] ElEX =elstth
FHUAAM =2

=8 E& FIEE E0EL

Primary and Essential

Systerm Functions: R2
Use Cases: “Withdraw”

Withdraw 1. W 8 FHEHYM Y7 S5 HxE HYIE I Use Case
K= EIC) Actor
2 BRI} I8 B0} A% BEE BankDB 1M DO} Purpose
HEZ 258X =olFc Overview
3. Azto| H|YHSE wof H|YHSI} PEX| SOl Tvee
o Cross Reference
4 HIZWSIL BE Y FHOPAM Uzd Eo 38 ¥
I|=I_}E|_|. Pre-Requisites

User select menu

Typical Courses of
Events

| g3 GHEE S99

Stage 1003. Define Requirements

Use Case0O|A{ Requirements &

Stage 2031. Define

(&) - Actor, (S) : System

(A) AHEXEZE =3 OiRE dEjsich

(s) 7= =52 T8 s Usiatn asstot
(A) OHXIE SATHCH

(S) HM=2H AHz= d@2s 2doj=ch

(s) A=t =7 {F=ThX| =telstct

(A) HIZH=E AHTICL

212y
(S) =Sl BIYW=IE AEe| vl YH=I AEX| HelTcr
(S) ST FNE Y2 2P

(a) =2 2YE Bt

Essential Use Case

EI-EI

T —/ O.
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Stage 2030 - 2033. Define Domain Model

Account Bank User
accounthum Accountlist deposit
name crimeAccounilist withdraw
bank transfer
password checkTransactionHistory
transactionLog checkCrimeHistory

Card FPassbook ATM

cardMum passbookMNum validate account

execute transaction

print receipt

Attribute, Operation2| X223 0|

L
T
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Stage 2030 - 2033. Define Domain Model

5. Domain Model

Account
accountMum
name
bank Bank
password La ! AccountList
fransactionLog crimaAccountList
1] L
1.n 1
Card Passboaok
canrdhum passbookNum
| i J i User
l\—"'l 1 i"' 1 deposit
ATM withdraw
validate account transler
execute transaction " on checkTransactionHistory
print receipt checkCrimeHistory

—

Attribute, Operation2| Type, Parameter7} 5==H=l.
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Stage 2030 — 2034. Refine Glossary

User.deposit Afttribute c:'g Al

User.withdraw Attribute %3 AL EH

User.transfer Attribute Hey Al
User.checkTransactionHistory Attribute Hel L =3] Al
User.checkCrimeHistory Attribute HE O3 WS =35 A

Attribute, Operation2 Attribute2 &= H7|5IF2.
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Stage 2030 - 2035. Define System Sequence Diagrams

ifi ATM

1: Inserthledum

2. pwEniered

LA

,

J: InserfaccountNum

4. InserfAmount

InsertMedium(), pwEntered(), InsertAccountNum(), InsertAmount()
> Activity 20362t HA|El Name of Actor—Activated Event7} LIS,
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Stage 2030 — 2036. Define Operation Contracts

Name InsertMedium()

Responsibilities | £2/0|L} 712 ol4/sin AAE AzE stlsic

Type System

Cross System functions: R1, R2, R3, R4

Reference Use Case: "Deposit”, "Withdraw”, “Transfer”, "“Check Transcation History”
Notes

= HEZH fEBA B2 B oS WA

Qutput Data of Account

Pre-conditions | Me{} 057} Deposit, Withdraw, Transfers = Check Transaction History 0}
OfgtCt,

Post-conditions | £3j0|Lt 7tof syl PIZo] HuE(zy, LS, HIAE es
c}.
HETH SEY HS Aol HYMSE Wit

Azt ol thet LHE0] 0|F StageOiiM EA|Z|X] S23.
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Stage 2030 — 2036. Define Operation Contracts

Name

EnteredPW()

Responsibilities

Hze| H|2HEE T H[UBZIE YX|EA] Holpot,

=

Type

System

Cross Reference

Systern Functions: R1, R2, R3, R4
Use Case: "Deposit’, "Withdraw™, “Transfer", “Check Transaction History”

Notes

Exceptions

Output

YEHE HYUHST 38 0|4 YABIX| HE H2 OHE LUALICH

Pre-conditions

YHE SO FrE2] AHZTE FEEhR] =0 AU OFECH

Post-conditions

Depositd #%2 =2 ga¥=rh
Withdraw® H2 E5Z £2 %2 YHYCL
=

Transferd 22 2'4

fie
o
Jo
tl
)
=
18
il
HL
=]
GE
o

Check Transaction History

RequirementsOl| GiE LHE0| M= 2.
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Stage 2030 - 2037. Define State Diagrams

|" wa;;g sg[;?-llem select transaction -I::wailiﬂg in::utfnadiurn::l
' input medium

select continue I: waiting input PW |

nput PW

I asking to continue | transaction success I‘ Eraoqc;s::st;ﬁ I

select quit

ol

System Sequence Diagramit Y X|5tX| 2211, HA|El OperationS2t LX[SHX| LS.
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Stage 2030 - 2038. Refine System Test Case

Typical Courses of (A) : Actor, (S) : System
Events
. (A) AHEAZL HIE =% HwE defeict
ATM_STC_004_001 ﬁ:ﬁf Transaction | L@ X437} Check Transaction Historyt £2 = (S) 7IE =2 STE £Ysiatn gRd0
B2 O MANoD FSig|SX| Z0ISIC)H (A) THHE SYBiCH
ATM_STC_004_002 HEE ¥ FCU S30| YAHoz & (S) HHIZSE AX Y=g Yojrt
Ol E| DI =X| SOISIT}, (S) A Z HEZ FEEHA| ZOIBICH
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(5) AU X3l BES EABC
(S) HAUWHE Z2|afM o] FABHCH
(s) =% He2l HEZ EAPIC

2031, 20352| Check TransactionOf|A] H{ZHS 212 L0| oL}
System Test CaseOl|A F2HE.
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Stage 2030 - 2038. Refine System Test Case

ATM_STC_002_001

ATM_STC_002_002

ATM_STC_002_003
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ATM_STC_003_001 | Transfer ALBXI7t TransferH{£E2 £3g 0 MAXNo
= MR Holp
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=X =QIBICE,
ATM_STC_003_003 EF oAl 227 B4Ho= Mg
x| =oIsicy.
ATM _STC_003_004 530 EoEo d=oM HyEHo=z o|F
O{X| =X &oIBict.
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Stage 2040 - 2041. Design Real Use Cases

Review

Typical Courses of
Events

20307K|= EXtO|LL FIE
20418 H %, 7IEfH=s

(&) Actor (3] System

505 AEHUEI REE
6. (A) HEe2 HYHESE

[lllfll ﬂllﬂl
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Stage 2040 - 2041. Design Real Use Cases

Typical Courses of | (A): Actor (S): System

Events
1.(A) FX47t 88 BES 74
2.(S) SEOIL} 7tE HZE YUSSt= BUS =20
3.(A) SHOILL FIE B E Y=Lt
4.(S) YT AEHEIt AH 2 [FEEHX| &olstr)
5.(5) AZtH=0l g Z9 HEMZE YHsis WS =20
6. (A) AEte| BIZHSE AHTIC}
7.(5) YE v ST HFfo| |zl LX[SH=X| OISt
8.(S) HIZEH=II X E2 =2 YHE = Ucs WS =20
9.(A) 238 =2 YH
10. (5) RS AZ2F EtEo| AxY R EE A ¢e] =28
HAFBECE

Withdraw — 20300lIM EXlist=  ATMO| 25t =0| U=X| 2RIt
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Stage 2040 - 2041. Design Real Use Cases

e
glm] 2328 ARE YA Typical Courses of Events
10.(S) £3Y AHZ7 M= FaoX| Zolstct

11.(5) AZE7t padt 32 432 ads Ybst= S =20

12.(n) 53 %2 Y00

13. (S) Y=t A|xp2L Erde| AEY He, Erd Aol o] =28

ALkstn =holsict

14. (S) EFY Helld Z2, =88 W1 £3A17|10 oL UAE

== YU"HE A =o| &33HCt

5. 6) 28 20| B Slo0] BASID SN0/ BNEE 28]

X 2 3US =20

HES w20t

17.(5) HMEE g 42 &3 UHYs FMa= F3utt

18.(S) 7| O MEi sipoz Sopzich

(A) - Actor, (S) : System

1.(8) 5M7L el o8 Meisic)

2.(A) #X7t 7t=ELt %’ér #f gletct.

3.(S) MYE FIEL EEO AXHSI FEBA ol
4.(A) HIEHZE AUHBICL

5.(S5) Y=E HIZHZ I A|Zo| v|YHZ I S=A] =g}
6.(A) $3E AXE YHTiCh

7.(S) #3Y HZOL fE x| =RIBCE

B.(A) 3 =2 22 2=k

9.(S) EFH MHejA| =88 AHLTCH

10. (S) £3E A=
11.(A) BHEE =¥E

3%‘?_“1

57| OISIC)H

Stage 2041. Design Real Use Cases

203001 EXHSHX] 2%

g o e §
o0

Stage 2031. Define Essential Use Cases

)
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Stage 2040 — 2044. Define Interaction Diagrams

;
m J r““
d

=T ’ ;;;E;_,., ‘ w
u

20360l HA|=El Actor—Activated Event2} System Operationz}
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Stage 2040 - 2045. Define Design Class Diagrams
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Stage 2040 - 2046. Design Traceability Analysis

Operation in sequence diagram

insertMedium()

Operation in interaction diagram

2

2: pwEntered()

3

InsertCash()

Fi

InsertAmount{)

InsertAccountMumi)

= Ir|.-‘|._'rr.'r'.l|u|::_.'."'|-:;q-:1|.|r'|l.'\.|,||1||:]

Inserthedium()

|I&Hm-:|

o InsertMediumi(siring) : siring

ValidateAccount()

pwEntered()

ValidPW()

InseretCash()

5II \ InsertAmount()
Il". InsertAccountium()

Validate Transferaccount()

CheckBank()

CheckBalanee()

ExeDeposit()

ExeTransfer()

[
|
[
|
| ExeWithdraw()
[
|
|

DlmAdstaTeamalme A mmmsntfV

-l

v pwEntersd(string) ! string

InsertCashistring] © int

InsertAmount(string) ; int

InsertAmountMNum{string) : Account

Ask TransactionHistory(string) : Boolean

AskPasshookarrangement(siring) @ Boalean

InsertinquirgAccount{string} © Accoumnt

ATM

ValidPW(Account, string) | Boolean

CheckBank{Account) © int

o CheckBalance{Account): int

ExeDeposit]) : woid

ExeWithdraw() | void

ExeTransler() - void

Account

ValidateAccount{siring) © Accocunt

ValidateTransfer Account(string) | Account

Bank

Operation in Sequence Diagram?| Mx| g=0| ZZEE|US.
> Deposit, Withdraw, Transfer, Check Transaction History, Check Criminal History=2 H}{|0{0f &,




Stage 2050 — 2051. Implement Class & Methods Definition

Review

Type class
Name AtmSystem
Purpose ATM B2 E Z0I5= Ed A

Overview(class)

Attribute : Bank own, Account src, Account des, amount, fee, banks,
transaction

Method : AtmSystem(), tansaction(), checkBalance(),
checkPassword(), deposit(), withdraw(), transfer(), getLogs(),
getCriminalLogs(), getTransaction(), setSrv(), validateSrc(),
setDes(), validateDes(), setAmount(), findAccount()

CrossReference

UseCase: R1.1,R21,R3.1,R32,R33, R41,R42, R43 R
44 R51,R52,R53, R54 R55 R6.1

Exceptional
Courses of Events

N/A

Xtzoll thet SAIZE Elo] UX| 2l X =2t Jolet g+S0] £
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Stage 2050 — 2051. Implement Class & Methods Definition

ansrl0107 0.6 mowve resources : in -> out

META-IMNF
Account.java
AtmSystem.java
Bank.java
Bankbook java
Card.java
Terminate,java

View.java

ot

Bankbook, Card, View, Terminate0l| gt Class DefinitionO| E|0{UX| L2
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Stage 2050 — 2051. Implement Class & Methods Definition

Type Method

Name getBalance

Purpose HE M= Z0I5HH

CrossReference Use Case

Input(Method) -

Output(Method) int bank.getBalance(account: this)

Abstract Operation(Method) bank DB Ml Al balance £ =22t HtEHEHCE
Exceptional Courses of Events | -

Bank DBO|| CHel H2|7} 8i=.
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Stage 2050 — 2051. Implement Class & Methods Definition

Type Method

Name transaction()

Purpose OlZ2 & MHIAE =S

CrossReference Use Case R 1.1

Input{Method) -

Output(Method) -

Abstract Operation{Method) button 2 =0fl M2t =8 AHUIAE BT
Exceptional Courses of Events | -
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Stage 2050 — 2051. Implement Class & Methods Definition

Type Method

Name transfer()

Purpose src MK des = =3 &tk

CrossReference Use Case 5.3

Input({Method)

Output{Method)

Abstract src H E 2| balance £ amount + fee 212 ZF-A A1 12 log U

Operation(Method) msg o S HEHLHES HI0IESH}
des A2l balance E amount 22 ZJHAIFI LD log Ol
msg 2 SHE HIULHE S 20I0IESHCH

Exceptional Courses of

Events

=0 CHet "7t ExlotX| 4=
TEAO R EISHZ2HA| 1%812 XjZsH= He R E|oAUS.
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Stage 2050 - 2052. Implement Windows

;
i
i
validateAccount() ‘ l
i
i
i
i
I .
! '
! '
! '

requesticcount()

accountState Htet0| HAZ|O UX|PH AKX AAFE 3 FA{0f| Description0| EXHSHX| 3.
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Stage 2050 - 2052. Implement Windows

5eq

break | [BccountSiate == NotVelid]
T ]
H alert

accountState == not Validgt 4<% AtmSystemO|A] ErrorE dizt
> But, AA T 0| A Error7t OtL|2} Method® False =2 NullE
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Stage 2050 — 2055. Write Unit Test Code

class ActivateTest {

void testActivate_1() {
Activate Acti = new Activate();
int x = Acti.activate();
assertEquals(1l, x);

:

J

void testActivate_2() {
Activate Acti = new Activate();
int x = Acti.activate();
assertEquals(2, x);

1
J

FAS HAESI=X| 2230, M Z2HES| AATES HAESHK| (=

LS.




HIAEZE=0]|A

Review
Stage 2050 — 2055. Write Unit Test Code

tlass SelectMenuTest {

void testSelectMenu_1() {

Se

lectMenu Sele = new SelectMenu();

int result = Sele.selectMenu();
assertEquals(1l, result);

1
s

void testSelectMenu 2() {

SelectMenu Sele = new SelectMenu();
int result = Sele.selectMenu();
assertEquals(2, result);

1
J

void testSelectMenu_3() {
SelectMenu Sele = new SelectMenu();
int result = Sele.selectMenu();
assertEquals(3, result);

1
J

ZtZ1Oo

—_ -

| 24 S Casez L}

AN Z =AM H Ll 20| Transaction

—

-
o
X



Review
Stage 2050 — 2055. Write Unit Test Code

public class InputAccountNum {
PUDIiC 1INt 1NputAcCcount() 1

Scanner scanner = new Scanner(System.in);
System.out.print("input Accounthum: ");
String accountNum = scanner.nextline();

Account ot - _naul Acrcount () -

ret = findAccount(accountNum);

if(ret != null) {
return 1;
lelse {
return 2;

}

AlM| HIAE I EE= FindAccountES $=3igt,
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Stage 2050 — 2055. Write Unit Test Code

public class CheckTransactionHistory {
public int checkTransactionHistory() {
Account src = inputMedium();
if (src == null) {
return 1;

}

Bank bank = src.getBank

bank . showl sre);

return 2,/

System.out. prlntln( ‘Complete CheckTransactionHistory");

class CheckTransactionHistoryTest {

void testCheckTransactionHistory 1() {

CheckTransactionHistory CT = new CheckTransactionHistory();
int result = (T.checkTransactionHistory();
assertEquals(1l, result);

[e—

void testCheckTransactionHistory 2() {
CheckTransactionHistory (T = new CheckTransactionHistory();
int result = (T.checkTransactionHistory();
assertEquals(2, result);

41X CheckTransactionHistory0fl CHgt ZAIS £8i5IX| 2.

Oh
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Stage 2060 — 2063. System Testing

16 selectMenuTest SEXEI UK =2 [ R11 P
QB
21 inm thAdedinm Tast HHE 28Esl= TIHO [ r 21 P
- - . g o
2= X2|0f| CHel DefinitionO| 1.
41 insertMoneyTest =2 Y8sia 183 R 4.1 P
Hojz Hitel=x| 2ol
BHC}.
=L —=JO
ot HHZ Al
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Stage 2060 — 2063. System Testing

4 41 CalculateBalance 1245 70| e Al = |R 44 P
T27} HE5| HLtE

Ct.
2. YNg 9i = U

oM Hellg 2 I Mo

MR IEAOE T3 2| Al 2487 MUK %S

LS 3.

542 exelCheckTransaction | 2. R 54 P
HistoryTest CheckTransactionHistory
20| = = ©S= 0f
HE E=Ees Hal W
Ho| Mz ==X &

RletL).

AUSE2 OHAIE YT 2t HAIEI0 AU2L}
2NZE AxtHS T 4= A 719 E[0US.






Test

Testable Units & Representative Values

Group Category Description Value Number
'7:”—_{‘—_9| %IH ‘lgl'_l?_ . =JL =TS ' 2 = =Tl = '
Account sl HEHST EMEM / A H =7 ERSHK] LS| 1000 / 1001
Password H2UHs HUX| =kl (YRS H|UHS /LR SHA| = HUHSCIE A Ee| H{ L= 1100 / 1101
Validate A 2| A Ly &2 O TNt ESTHHE TN EL HINEE)/ATME| T2t =308 &= T EL ,
ATM Balance ATM 217 L 23 [ATM) 2H0F ESo2is TR 0H ICHSE)/ ATMS] 0t @312 Za=ct 1200 / 1201
. e = HE O] DI =SS MO ECHUCHEE)/ AE S| Zt 7 =338 = T D ,
Account Balance | A+ mtm srel |AEE TSSO AL EEHE )/ Alze] Tt E50H =L 1300 / 1301
EHLHEEE)
. EFiold 2 22 AN +4+2 8 M FA2 LI SCHTY =7h/ S lE2 Ay .
ol = — — - T I
Deposit e ZoHS QU ZSICHEI =T 2000/ 2001
: Eficld 2 Hef g UM =2 Ot oUE EcSTOHTY H)/ SHeldEd S Ay .
. = = =1 = !
Transaction Withdraw =0 Sol2 =2 SHOHENY ZEa) 2100/2101
ErielZF AHal g dM =28 HTt oWE St (THY Z), S5 e AlE2
Transfer == THHME Heff SHAS SIPAMICH FHAB T el WS SO0 (TY Z4), S5 Uiy 2200/ 2201
A Zfo| Tet g 22y oAt SIHAIZICH
. HE S=EL = = o = T AlS
Transaction Result ‘== US, 5, 55 = Ao 2 X THES =T AT 3000
Print Statement HHE == HHE =ZHE A= dS/ Bhla ==2E RS = ZE2 3100/ 3101
Criminal History HETIE = HEIE0| YE S /HET|E0| REHESR 3200/ 3201
Transaction History Hejuls =4 HeljujEo| 9= 22/ Hel|ljEHo| 8= 22 2300/ 3301
. X220 Yt A2 [ T|E 2RI =XKE A0 2 AL (X 0|22 22X 7 07 A )/ , .
Account Number A= 2= glo*aq = |8 =xek A= 4ol TR ol EXE S ! 4000/ 4001 / 4002
=H =
Input Password Number | A ZI H|2 8= 23 |HZtH2H=S LS =Cf/ LHSX RF2EZF /0128 4100/ 4101 { 4102
. o= SX2 O QS A2 [ T EF 2RI =X A0 2 B2 (=R} 0|22 EXFIEZH ALY/ , .
Transaction Amount | He{g 54 &= 5].9}34 = | @RS SRS 410 TRA o128 Ext =0 ! 4200/ 4201 /4203
=
Access Transaction Log xt oo Z2 HeEllZ| = ool e 7/ HEZ| 5 I Eo| gle 27 5000/ 5001
Criminal Log txt IO B2 HEZZE O] A= 2/ EET|E oo gle 23R 5100/ 5101




Error Constraints &&

Group Category Error Constraints
Account Not in database [error]
, Password incorrect [error]
Validate
ATM Balance Not Enough [error]
Account Balance Not Enough [error]
I
Account Number INumber [error]
Null [error]
I
Input Password Number INumber [error]

Null [error]

Transaction Amount

INumber [error]
Null [error]

Test

Test Frame 7l<$=

M X

1O L=

>096.5% &4

228147\
Error Constraints & =: 77771



Single Constraints H&

Group Category Single Constraints
Window /
05 Window 10 [single]
Mac [single]
Print Statment IPrint [single]

Test

Test Frame 7l<$=

M ™ 77771
Single Constraints &

>85.71% &4

S
=2.

c 11174



Property Constraints =&

Test

Group Category Property Constraints Description
=t property SAME if SAME: S2i7{2figl =2
Deposit Et#H property DIFER if DIFER: EF& 72 2l ?—
Transaction B = property D D 282 EF

Withdraw property W W =22 3%
Transfer property T fT&E=sE2=s0 3%

Access Transaction Log proerty HISTORY if HISTORY: H2Li<i0| ERfst= HS
Criminal Log property CRIM if CRIM: 2 E|LHZ 0| EX5= E 2

Test Frame 7l

M ™. 11174

Property Constraints &

=: 5174

>54.05% &4




Test

Testing Result ( 1/3)

Test Case No. |Test Case Result

1001

-n

1101

1201

e | Ll [ P | =

1301

4001

4002

4101

o=l | S| n

4201

914202

10(1000.1100.1200.2000.3000.3100.3200.4000.4100.4200.5000.

[

11{1000.1100.1200.2100.3000.3100.3200.4000.4100.4200.5000.

o=

12(1000.1100.1200.2200.3000.3100.3200.4000.4100.4200.5000.

[

13|1000.1100.1200.2001.3000.3100.3200.4000.4100.4200.5000.

[ )

14(1000.1100.1200.2101.3000.3100.3200.4000.4100.4200.5000.

=

[ T T T T Y (1 I 1 e I B I |

LI S T S T I T S
=mlm =] =] =

(I e I Y e Y Y e T N e O e ) e

15(1000.1100.1200.2201.3000.3100.3200.4000.4100 4200.5000.

=]




Test

Testing Result ( 2/3)

16

1000.1100.1200.2000.3000.3101.3200.4000.4100.4200.5000.5100.

17

1000.1100.1200.2100.3000.3101.3200.4000.4100.4200.5000.5100.

16

1000.1100.1200.2200.3000.3101.3200.4000.4100.4200.5000.5100.

19

1000.1100.1200.2001.3000.3101.3200.4000.4100.4200.5000.5100.

20

1000.1100.1200.2101.3000.3101.3200.4000.4100.4200.5000.5100.

21

1000.1100.1200.2201.3000.3101.3200.4000.4100.4200.5000_5100.

22

1000.1100.1200.2000.3000.3100.3201.4000.4100.4200.5000.5100.

23

1000.1100.1200.2100.3000.3100.3201.4000.4100.4200.5000.5100.

24

1000.1100.1200.2200.3000.3100.3201.4000.4100.4200.5000.5100.

25

1000.1100.1200.2001.3000.3100.3201.4000.4100.4200.5000.5100.

26

1000.1100.1200.2101.3000.3100.3201.4000.4100.4200.5000.5100.

27

1000.1100.1200.2201.3000.3100.3201.4000.4100.4200.5000.5100.

28

1000.1100.1200.2000.3000.3101.3201.4000.4100.4200.5000.5100.

29

1000.1100.1200.2100.3000.3101.3201.4000.4100.4200.5000_5100.

30

1000.1100.1200.2200.3000.3101.3201.4000.4100.4200.5000.5100.

W(W|W| @ @[(M[M|M[(M(W T T | D DT




Testing Result ( 3/3)

Test

I B I Rl [ S r R P,

3

1000.1100.1200.2001.3000.3100.3200.4000.4100.4200.5000.5100.

32

1000.1100.1200.2101.3000.3100.3200.4000.4100.4200.5000.5100.

33

1000.1100.1200.2201.3000.3100.3200.4000.4100.4200.5000.5100.

34

1000.1100.1200.2000.3000.3101.3200.4000.4100.4200.5000.5101.

35

1000.1100.1200.2100.3000.3101.3200.4000.4100.4200.5000.5101.

36

1000.1100.1200.2200.3000.3101.3200.4000.4100.4200.5000_5101.

37

1000.1100.1200.2001.3000.3101.3200.4000.4100.4200.5000.5101.

38

1000.1100.1200.2101.3000.3101.3200.4000.4100.4200.5000.5101.

35

1000.1100.1200.2201.3000.3101.3200.4000.4100.4200.5000.5101.

40

1000.1100.1200.2000.3000.3101.3201.4000.4100.4200.5000.5101.

41

1000.1100.1200.2100.3000.3101.3201.4000.4100.4200.5000.5101.

42

1000.1100.1200.2200.3000.3101.3201.4000.4100.4200.5000.5101.

43

1000.1100.1200.2001.3000.3101.3201.4000.4100.4200.5000.5101.

44

1000.1100.1200.2101.3000.3101.3201.4000.4100.4200.5000_5101.

45

1000.1100.1200.2201.3000.3101.3201.4000.4100.4200.5000.5101.

46

1000.1100.1200.2000.3001.3100.3201.4000.4100.4200.5001.5100.

47

1000.1100.1200.2100.3001.3100.3201.4000.4100.4200.5001.5100.

45

1000.1100.1200.2200.3001.3100.3201.4000.4100.4200.5001.5100.

45

1000.1100.1200.2001.3001.3100.3201.4000.4100.4200.5001.5100.

50

1000.1100.1200.2101.3001.3100.3201.4000.4100.4200.5001.5100.

5

1000.1100.1200.2201.3001.3100.3201.4000.4100.4200.5001.5100.

B I I I (I e s I I B I I [ [ )y I [ )y Iy I I







Test

Test Case MM (1/2)

1 pairwisetxt - BI2%E
oem BEE MU0 27V ESTH)

Bank: Same, Different

Action: Deposit, Withdraw, Transfer, History, Criminal
Statement: Print, No Print

Log File: Exist both, Exist Criminal Only, Exist History Only, Non
PW: Vaild, Not Vaild

Account: Vaild, Not Vaildl

D : W:"1 E;_j W_l_ EE-}-_” |j:j|-| —,_:"|‘| %::i::'j::-[] | ot na | e | se, txt > B} I r_resu | 1'_1 Tt

PICT Tool2 0|&8t Pairwise Test Case 244



Test

Test Case 14 ( 2/2)

2

— o ek ek et b b b b ek
O oO=~00sQGRN=200®~N00R~WN-

8]
o

Pairwise Test Case: 20

Bank Action
Same Criminal
Different Criminal
Same History
Different Deposit
Same Withdraw
Different Criminal
Same Criminal
Different Withdraw
Different History
Same Transfer
Different Withdraw
Same History
Same History
Same Deposit
Different Transfer
Same Withdraw
Same Deposit
Same Deposit
Same Transfer
Different Transfer

Log File
MNon
Exist both
Exist History Only
Exist History Only
Exist both
Exist History Only
Exist Criminal Only
Exist Criminal Only
MNon
Exist Criminal Only
MNon
Exist both
Exist Criminal Only
MNon
Exist both
Exist History Only
Exist both
Exist Criminal Only
Exist History Only
MNon

PwW

“aild
Mot WVaild
Vaild

Mot Waild
Mot Waild
Waild
Mot Waild
Waild
Mot Waild
Waild
Mot Vaild
“aild
Vaild
Vaild
Vaild
Mot Waild

& 207l2] Pairwise Test Case M.

Account
Mot Vaild
“Waild
Waild
Mot Vaild
Mot Vaild
Mot Vaild
“Waild
“Waild
“Waild
Mot Vaild
“Waild
Mot Vaild
Mot Vaild
“Waild
Waild
Waild
Waild
Waild
Mot Vaild
Mot Vaild



Test

Testing Result

000 =~ N A W M=

T N S S Y
O w0 = 3N AW N = O

Pairwise Test Case 20
Bank
Same

Different
Same
Different
Same
Different
Same
Different
Different
Same
Different
Same
Same
Same
Different
Same
Same
Same
Same
Different

Action
Criminal
Criminal

History

Deposit

Withdraw
Criminal
Criminal

Withdraw

History
Transfer

Withdraw

History

History

Deposit
Transfer

Withdraw

Deposit

Deposit
Transfer
Transfer

Log File
Non
Exist both
Exist History Only
Exist History Only
Exist both
Exist History Only
Exist Criminal Only
Exist Criminal Only
Non
Exist Criminal Only
Non
Exist both
Exist Criminal Only
Non
Exist both
Exist History Only
Exist both
Exist Criminal Only
Exist History Only
Non

PW

Vaild
Not Vaild
Vaild

Mot Vaild
Not Vaild
Vaild
Not Vaild
Vaild
Not Vaild
Vaild
Not Vaild
Vaild
Vaild
Vaild
Vaild
Mot Vaild

Account
Not Vaild
Vaild
Vaild
Not Vaild
Mot Vaild
Not Vaild
Vaild
Vaild
Vaild
Mot Vaild
Vaild
Not Vaild
Not Vaild
Vaild
Vaild
Vaild
Vaild
Vaild
Not Vaild
Not Vaild

Result
F
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Test Case & Result

est

MNumber Test Case Result
1 L= A US S0l BB S0 SAHES S St Fa
2 == A =2 =20l 88 S0 SteisES S =k Fa
3 &2 Al =2 20 BE 531 =SB ESE SECE
4 2 Al T SN0 =F oS BEFE 23 SIQHEE SErt
5 =2 Al =3 S0l =X oI EXNE 20 SIQIHES =&

& == M B2 2ol =X ol EXE S0 Steles S0t Fa
7 S 4 U= =20l int B9 oleio) =A= S Sl =2 S =0t Fa
8 == A== =290l im 22 olRis] =RAE S SolsEs ==k Fa
o =3 A 5= Il int H2l ol2ico] =xrE =0 SelsE2 ==k Fa
0 2UZ Al L= SO OFFHE == =AHES SECt Fa
11 E= M E= S o 2HE =5 STHES S=Ct Fa
12 =2 Al a2 2Wo Ot R HE =% SISl ES S =rt Fa
13 Sig Al E|RHSE 35| Olar S Ui slRAR=|E =21 Sict Fa
14 == Al EI2SSE 351 Ol EE W H2FE|E B2 SCH
15 == A EIZHE=E 33 Ol& EE Oh Hl2Fel= =2l Stor
16 23 Lol = B 1= o|Ljol & 2| =l=x] =2l StCt.
17 =3 Lol = F= 1= ool ®=| ==X =21 Sict Fa
18 == H¥Eo| = == 1= o|Lhoil M=| == x| =F2l SECk. Fa
19 >HEf Lol SEE =S 1= O|Lkoi| M=| = ==x| =fTI SECk Fa
20 H=l 0l=0| B2E EF 1= oluidl HE| =l=%| =21 ShCh. Fa
21 ol LHol = B2, ~icH L =35 - =501 Simple®t UVUXE FFxI=*] =tQIStCE Fa
22 H=E LHEHo| 2= 2. E8E o =& Fls0Ad SimpleTE UL === = 2ITrC Fa




Failed Ca

eR

0
(¢
3
O
~+

M
n

1 U SHo S5 20 LS Y 2 TAT DA-TiCH F
2 s sdd eSS0 =5 TP 29 Ea0F SOrEh F
3 ST SsW S+-E SN S S THT HL =2 S ML T 4010 =2 EUjE MRS TtaE SISt F
4 LS A US FHO =X O[22 EAE S0 Sl HES s & WofF ¥ 0| gt F
5 =S M =S 590 =Xt ol2|e| EXE 20, =el HES =3 E MorF 8-S 0] gict F
6 SS M S5 U0 =X ol2e| EXE B0, =l HEESE =7 & MotF 8-S 0] gich F
7 S Al US U0 int 2l olLle] =XE 210 =l HES SRE morT 2r50| girh F
8 Eo M E= 3o int 29 0|22 =XE 20 g HEE S/ E o7 2r=0] &0t F
8 ST M ESE SN0 int 29| 0|29 =XE E 0 Stel HES SRS WMopF ¥r=S0] gtk F
10 LS A US SHN OIFZE A 0 = HES S2E MotF 20| gith F
11 ES A =S U0 otFAHE SX| B0 =Hel HES SR E WotF 2tS0| gich F
12 SS A S Y0 OtFAHE SX| #0 HHel HES S E WotF 28t80| gict F
13 TS A HELHSE 32| 0| SHE W ofjHE LEAT|X| M0 HTHST SXE W2 of 2t S LS ofj 7 L HEBHLT F
14 ES A HEHSES 35| 0ld SHE W KSHE LEATIA O H2RI=T EFE S| o242 S LoF of 2 7F LSO F
15 SS MBS E 35| Ol SE O G2 E LEATIX RO BERISTEFHE 2 o242 S SoF of| 27 ZE S F
16 Lo F A8 = logixt T2 O] SOMBZF 22 AHEH=S S0 =l =2 FEWH 9f 52 = O w57 = A|EICH F
17 Eobm & = logixt O] 50MBZF S & AHEH=S LD =0l HEE FEW 9 5= = w7 A El0H F
18 Sollw A8 = log.ixt THEO| SOMBZF S & A EH=F o0 =el H=& =8 9f 52 = 0| w7 EA| =0 F
19 Z5|H 5 = = log txt Tt AUO| S50MBZF 2 AHEHSE LoD =2 HES S EE of 52 = M 77 EA| €L F
20 HEC|H Z=| DilF 158 = criminalLog.txt T} 0] 50MBZF 22 HEH=E 531 &l HEES 20 of 5= = 0|77t EA|EICH F
21 | HES =3 1=622.92_5fH LHHO| 2l= Mol AIDES LHRSD =2l HES S22 29 Hol= Ma2|7F 5[0 AKX B E
Che A3 E 2 9F 16029712 Hel LIS S 2= 7| Mi=0f Simplest UVUXE “HEICHD 27 o 0L
I oy =3 l:H%E ‘21 1,563,31270 LHHO| Rl= e HZHE Dot 0 = HES =32 ZF HolE ME|7F 5o LA @&
22 Gtz ~S 8= of 150210 7HS] A2l LK E B 07| [H20| Simplest UVUXE ZHEICHn 7] of 25c F







Result

Category—partition Test
31/51 = 60.78% Pass

Pairwise Test
0/20 = 0% Pass

Brute Force Test
0/22 = 0% Pass
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