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1 Specification Review

1.1 Stage 1000 Planning

1003. Define Requirements
1. Functional Requirements
- Deposit2 Az0l| SZ = 2| &8, S7IGIEE2 SII2 +3.
1004. Record Terms in Glossary

- Code ol A ATMZHA| 7} SHLIRH A E| DY TrafficCard7t 2|2 &= LRI} Oyl
1008. Define Business Concept Models

- 2030 TA 02 Z2Afists d=0] Yol

2

QICt. (History, Sensor)

Bank Account Usar
AT Card Book
Admin Sensor | Bill
—
Hiztony TrafficCard
e —

- 2030EH 0|22 &= S¥5tA| Y= Attribute?t H2|=[Of ULt

chargeFee Attribute =




1.2 Stage 2030 Analysis

2031. Describe Use Case = 20302 2040 M7t 25 £z

1.1 Check
2030
Alternative Courses  EO. 3t A|2te| 22 8H=0f €, 3| A=Y ZS =0 2
of Events E7. GHIE 29A|, Az 244 231 / 0|2 A| CHS A
Exceptional Courses  E1. Q150 Anjst 2, F25tct
of Events E8. YHE 23 B27I I8 2P ¥S LYAZICt
_ 2040
Alternative Courses  EO. 3= AZtQ| ZF =0 25, 32 AXY FS =0 2
of Events E1. CIE el Mef
E7. BME 23A|, Azt 2 23 / 0|24 O+ S|
1.2 Deposit
2030
Use Case E0. ATM R 330| 225|US AL EIFICt
E2. AFBAPL MMM S 52| 42 B, Y AlZH 20j| Ol ¥ A4S HAfSict
E9. 33 /0| S IS YAS YA ZICt
E10. YHIE 29 B27t I8 2P LS LYAIZICH
2040
Use Case EO0. ATM ER] $30| 2=|AS FSF S2FHCH
E2. AFEZP7L M2 AE 312 %S FP, YF A2t 2o Y F UF
|44 BHCH
E4. FET 330| o FL, Pt F ZTIFICL
E9. 33 ERT0| YS I LS LUAIZICH
E10. BME 23 27| I8 ZFS LS YA ZICtH
1.3 Withdraw
2030
Use Case EO0. 3= A|Zle| 2R &0 2E, 32 A2 3P =70 2E
E11. BHE 23 Al, el LY 23 / 0|29A| CF3 ©HA.
Use Case EO. 3= Zztel 2P #=20| 2E, 32 AXY FL =0 2E

EO. CIE e 4% 2040
E11. BME 23 Al e WY 23 / 0|24l OF S




1.4 Issue TrafficCard

203C
Actors E1. EQIBQl AIf A|, FE3ICtH

ES. Azt 21 22X A|, ZE2JIC

E11. 83 Q20| Y AlZEQ O|R0{2|2| = 2P FYUTE MMt

ChAl 28iCh

E14. 3ig ERTY0| £IZF ZP LS LY

E15. BAHE 2% 820 £E5E FS LS YYAZCt

204C
Actors E1. 2QIQl AIf A|, Z2FICtH

ES. Az ) 83 A|, Z2siC}

E14. 313 ERT0| I8 Z P LS LYA 2L

E15. YHE 23 82D S8 2 YUS LIAIRIC

1.6 Update
2030
Alternative Courses  EO. 3= A|2{Q| Z P 320 2E 312 A 2P 270 2E
of Events E12. BME 23 Al, el Y 23 / 0|2 A| O3 THA.
2040
Alternative Courses  EO0. 3= A|2Q| Z2 =0 2, 32 AY FS =0 2=
of Events EO. C}E Helf M
E12. SME 23 A|, el Y 23 / 0|2AA| 8 .

CHE &0l Cf

M= EM 2o S 8K EX

i
4
0z
Ot
Rl
52
30
rp
I
i

1.8 Status Alarm

Purpose

- YM|ES| 2HE

ATM Ef H320| SE35XI 2 Z¢ HalrtolA L2ig 2En.

A7t S25HA| kg 0= H2A oA LE S EHA| =

Ct.




2033. Define Domain Model

A2 E|Z| 9H= Sensor, Model, HistoryS A2 3tC}

r L +ist of Account Account
+countryid
+rag 1 i
+ohargeFes
aTM
ilale shan =1
i 1 - | Foounry
+tillum
[ +has Traffictard Liper thas
L o |+ +name 1 1. |+bid
ATH - +has Cand
Admin 1 smansge ! | sdae o |+cid
+admeild +lima
Aeconm Hink Bock
ATM +id .
+iinle 1 egetilem 1 Senaor sbype 1 1 |4
- b L 1 [ +link Cardl
0.* |=+cid
History
+date
+aender
+receiver
Fuantity
+macond
1
1
Account +link Book +has =
+id =
+type 1 1 +bad 1 1 +MATE
W 1
+link Card +has
0.* |+cid 0.
+list
1
Bank +semvice +marge 1 i
+countryid 1.* pre——
+rale
+Chargeiee
1 1
ATM
Sen +getitem Bill
S0r +date +has L
+ype 1 1 |Hime 1 0. |FEoumty
has
1 Y Y Iuim
T | +ud




2034. Refine Clossary

- ARESHR| g Eavt D2 SAHTC

Check Use cases Hzt 28]
Deposit Use cases oz Y2
Withdraw Use cases oz 212
Transfer Use cases oz &=
Issue TrafficCard Use cases NEIS YF
Update Use cases el e 5
Verify Sufficient Fund Use cases S5 24 =9l
Status Alarm Use cases ATM S3/1E7IE ER%
23 A0 g
Management Use cases ATM 2|2t Sg/RETIE
252 e
Bank Concept ATM System Ol 55
ElojlE 2
countryid Attribute S8 =7H(zt/0])
Rate Attribute Ly
chargeFee Attribute T8
Account Concept Azt
id Attribute Azt AlEHE
type Attribute Hz 22
History Concept Hef Wy
date Attribute el SR/ AZt
sender Attribute E4 A=




2035. Define System Sequence Diagrams

- Sequence DiagramO| £ &0 QIA| QC},

R

Use Case : Deposit User: Actorl

1. AB217t Item S &RIBICH
2. A|ARHO| Iten 22 2E| REF |02, 2 : selectService(senvice)
BRAFIA], B2 H(=kRIA| HOIBICE

3 insenCashitype, amounts)

g
6. A|AEI0| HF (e S D A2 YFHCL
7. A|AEH0| 2t 2tolS praFct
8. ARBATL "M E 23"2 HeiEiCh
9. A|AE40| Item 2t A EE LS HCH

4 printReceiptipant)

Use Case : Deposit User: Actarl

1. ALBA7t Item 2 AQFICH

2. A AEIO| [tem S FE| KES #2017, 2 selectservice(senvice)
BRI, S A ECIA| BolBtct

3. A7 US” ME|AS HEBIC)

4. A AEID =2 Ecl1E2 Jdls] 3

5. AFBA7EEEHER 2 1712 £RS H3S

3: ingenCashitype, amounts)

F=Ch i 4 priniReceipi(ping
6. AIZEI0] S (Srel/ael S 82 AR aerr. §

7. AARI0| Azt 2HoYS orafFEc)
8 ARBATHHMIE £3"S Helfic)
9. A|2E10] ltem 2t HHES L2 HACH

plel

2036. Define Operation Contracts

6.2 selectService(service)

Post-conditions ‘ H|2g¢ 5 E stelgict,

- BE Service?t HUHES E L= o2 gte8z £ L ex) Deposit

6.5 insertCash(type, amount)



Name

insertCash(type, amount)

Responsibilities

QlZ et Rlvllol SR 2 Helsict

Type

System

Cross References

Functions : R.1.1

Use cases : Deposit

Notes
Exceptions -gEE RH(EEHE )7 otdZE 2
Output U et Xlmle] FF9 LE User A CHA| Zel

Pre-conditions

12

2 Mel£7t ] =loflojob Brt

Post-conditions

HAHE el & 222 ot

- ExceptionsO] ‘¥3iel 22 MOIM Y28 B 27t

6.13 end(void)

- 1000ZA0| A H|Z|0f UZ| D=2 1000CHAOAM 7}

2039. Traceability Analysis

ATHAIO| HE LIS BE5t0] A 2oz &Y He.

oo
=4,




1.3 Stage 2040 Design

2141, Design Real Use Cases
- 2030%HA et 20|17} ZAst2 2 A AQl H|w T

2144 Define Interaction Diagrams
- REUYEO £F &0 QYA| eiCt

seq cash-ostandard||recesptc 5tancl.an:l||l:||ll-c standard||cash=standard /)

: : 26 :!‘neck}esmmef\lad]

LT iz :

- 4.1 Checke] 0f|A]) ZRHOW b= ZAZI 2A5HA| %= return 301 &k 22y

- readitem®| EH0| printReceipt’t £ LT7t| 0[0]A4{0F BT},

O|et &eAEl 222 020l A YFstct

o

4 1 Check

SRR = R = IR e R i
User: Actorl
1: niType, itemID, bankliD, acquumle
_Inop (1, ] ]
[idt =cidk &idi=hid]
2 :vdlidCheck{iternType, item| D, aocountiD)
g opt type==Card
3 getitemiDitype) T 3 geiCiftroid)
. -
B S:cud
6 : cid | : T getBadivoad] -
ke---
L T Hd L 8 b
10 : ak H

- Sequence Diagram2} 20| Ct2c},

- readltem@| HH 0| 72| 0|01 OF STt

- loop&o| 20| & & =|0f UCt. BAM|0|| 2J5tH 2= itemO| TE&E W7HZ| BHESHCE
- 7,8 2 type==Book Q| 2 27|Z|0{0F StC}.

TE canfim(itemType, pwd) I H | ;
: 3[- confirmiitem Type, ped, e:l:nurtlD'] opt type==Card ) ; ;
l 14 getPwd(yoid) H H |

17 . getBookPwalvoid)

mumu

=T 77 e L] 19 pad L

21 : printReceiptiwents) {1oop wants==true
2i - getBalance{void)

- !

23 : getBalance{woid)

e v |

25 - balance L 2
P R At ek A 24 : balance ; : :
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- 2A D20 S 2T G20
A S| YEIt Y= HIx= F20| SAISHA| G=L.

- Confirm2| 24HAMO| printReceipt?} BY U 7}Z| 0|0 OF StC},

O[2t S UGt FE22 OOl M ASFSHEL. >

4 2 Deposit

ll EnElECESEI\'IEE-:BENIE

1 I
H
i
! 12 cashOpen

13 : insart Cashibill)

14: depositimoney) | g seiBalanceimaney) !

- 27 BMOME Btetet /ISt L= 717t AAITH THO|01 T3l oM s ZA5HA|

[y

or=Ct
- deposit(money)2| Bt&tZH0l moneyZt BEA| |0 QU Z| QLC},
- SETHEZQIR| THet= 7|7 LIEHLE AA| Tt

apt [wants == crue) ] : :

18 : printReceiptinanty)  : 19: getBalancefvoid) 20 ; gaiBalance{void) .

; 1E----<|
i Y0 g ) SV P P .
WErererrnssanassannnnashen 22+ palance . 21 : balance 7

23 ; print

printReceipt?| pre-condition®! confirmO| LIEfL} QUR| LT}
getBalancel| &£7|7} LIEFLE QL] Tt
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4 3 withDraw

S el e e Rl == SN =1 IR =

HEII‘IE?_ user

¢

m{nem]ype. EemIC:, ankiD, ac:cnumll:l} {l.] ; ;
B 5 peuem Cfiem |g.|pe—"m“m:IE Z= can) : :

2 vaidCheckitemTypa, RemiD, accounti(y 4 : getCidivoidi . H

1 I N I NN S 2t : E

i B B cid i i

H T - petBidiroid] —

: 4:bd r

= o hd i

retirn lanonanahode . !

2|
- readltem@| Bt&tZf01 languageMode?t 2t AL

- selectService= resulte| Zf0f| w2t B =0 =2 ULt

: L i i i i
1§ sessethianonnaien] i i i i

i ) )
15 : geaPwiditem Trpe} 16 © geiCardBuwdfunid)

"
P

L4 catru(iemType. pad, accout i
: B 17 : cpwd '|._
18 - cpnd 18 . geiBooke L
I & zﬁ-:"hpm":m" TT T U
i " I I 21 - bl :
H 22 accept .

- 13RI 1279 MLt S 2EA VL B0 QUCEH

- Confirm®| returnzf0| true0jOf selectNation22 ZIQlBHC},

. —_ 22 ancept L1
23 . ent=rmount{money) :

i 4| : vl thDraremionzy, a.n:-l:-n.lr_l_ll:hn

26 : geiBalanosivoid) o

; B 26 - halance Fi I

7 selBalancefmoney)

- MO YAl S0j2lE AN HES AAHS 20| f2telof 9Uct
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L~ 28 : ok

opt [wanis == rus] o
20 Hirt e Ce pLwans)

30 : guBaancevod)

I : Y 31: geiBalancevoi) |
AR B S S U4z baance '1..'
A . 33 : balance :

34 ine

RUE0| Z2L|0{QUC} ex) wants == true — amount > 0
getBalancel| QIZtg}0| Ct2C},

ATMO]| receiptAmount?} B35t S£20| HA|Z|0 UZ| LTt

4 4 Transfer

e,

2 % ATM Bank

A

: Admin User :

L: readllem(ltem‘Tj,vpe itemiD, I:-a.ri:lD accountiD) loop (1,%)
EE e

2" _aldcheu.kl;rle-mType itemiD, ‘u:ca.lrltIDj

readltem?| return’*Oﬂ CEfE'—f seIectSerwceEOI I O E7F HHEE| =0 FAIZ[0] UA|

o4Ct.

selectService?| £=& 0|F AE|= inputPassword?t F2t&| 0 QUCt
inputPassword®| Z1tZ Btste| = 22l modet F&t&|Of

InputTransferO| W2 Q0] User0f| A 1238 LAstE 2&20| R2t=|0f QICt,

printReceipt’} 23 &l & AIZZ7t FME 2 22 S Wo| SMBEE Sl
Z0{0} st=t|, MBS £35ts 20| F2/0f ATt
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4.5 Issue TrafficCard

{11 selectServiece{service)
-

-I_-Um:

)

L o12: confirm{iternType, pwd)

> rnrmrrm:llem‘[ype pwd, act_o_nllD]

14 : getPwd(void)

opt [type==card) /J
> }A 15 : getCardPwd{void)

177 v 16 : cpwd
" 1B : gatBook F:f\\':lt-a'uldll
_I‘-‘-L 1 \jl\ h 1 I V.EU"V bpv;(:l dANEEN ig’ : bﬁfﬂ 77777777777777777
- 11tH 0|% User?t Password% Hol= 20| 2|0 QUL
- User?} PasswordE 225t inputPasswordE €3 modeE M3 sH= ££0|

FEE[0] ATt

- Mode& &3lf Li%l= &7|20| 25 420 At
- dataRangeZ dsot= £&0| F+2=0f QUCt.

- AR EME £ S MEiSte RE20| =50 L
- setDateRange &49| HH M2

4.6 Management

- SequnceDiagrm2} S20| Ct2Ct,

- end%|7| M 2|27t A 0{5H= 20| A 5HA| ¢

- QMo = Y = ATM 7|7|7} &5 end?t
71718 Y R20| F25[0of Tt

D272 J0iA EA5tA|

=t

ct.
e[|, 22|27t Y

F
o -
A Ofz[ 2
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2045. Define Design Class Diagrams

ATM

“pank: Bank[1.*]
“tCard: TrafficCard[1..*]
-cashamourt: int
-trafficCardAmount: int
-receiptAmount: int
“usingAccount|D: mt
-usingBankID: int
-confirmeditern: boolean
-confirmedPwd: boalean
-destTransAccauntlD: int
-transactonAmaount: mt
Janguagehtode: int

+readitemiitem Type : int, demiD ; i, bank|D: int, account!D: mt): ind
sgalactSenvice(sanice: mi) voed
+salectNation(nation: it} int
scanfirm{itemType: int, pwd: int) int
sinsertCashibdl: Sting[1..*]): int
wanterAmount(monsey - int) int
+printReceipt{wants: bookean): int
+satDateRange(date_range int): void
+agreement(approval: boolean): int
+destAccountibankiD: int. accountiD: int): int
sreadManagementitem{adminiD : int): void
~checkResource(): int

-bank DataDaowndoad(): nt

“pootATM{cash: int, tcard: int, receipt: int): nt

'3
- br, bootAtm & S5 = HaIt 02 7l A st

- Insert Cash, confirm, enterAmount, destAccount S HAE9|

-accountinfo: Arraylist< Accounts
Account

-Dest Bank

“typa int

-file: File

~cardNum int

+banklD): String

+vaildCheck(iemType: int, temlD. int, accountiD: int): bockean
+confirm{itemType: mit, pwd: int, accountiD: mi): boolean
sgetBalance(): nt

+checkActount]_bankiD: Sting, accountiD: inl): String
+linkAccount{icsd: int): boolean

+transfer{money : int): boolaan

swithDraw({manay: int, accountiD: int): boolean
+depositimoney: int, accountiD: int): boolsan
+loadData(): voud

+WriteData(). void

+chargeTraffcCard(). boolean

+Operation()

ssetAcoountData(index: int, card : Card{0._*], book : Book, id: int, balance: int, blocked: boolean, name: Stning, toid: mnt): void

- confirm, charge, Traffic Card, withdraw, deposit2| O§7itH47t TEQ} 2 2t 2Z|

- Z25IA| k= setAccountDataZ} At

15



- TE0|Z|= File Reader?t B4 Q)2

=card: Cardi0_*
-book: B::ltll]]
-aud: ing

-balance: int
-blocked boolean
<tcid: int
-cardAmaount: nt

+getemiD(itemTypa: int]: int
+getPwd(ilemType int) int
+get_balance(): int
+setBalance{money’ int) void
+addLmk{iod: mi): bookean
+gei_name(): Strng
+Hgol_aid]): mt

- DEO| ZA5IR| %= blocked 4 22|
- book& H{EO| OFL|C},

TrafficCard

<toid:- ink

-end_date: int

-hnkedAID: int

-tric: File

-path: File

«br- BuferR eader

+getTcid(). int
+setDateRange{end_date: mnt): wosd
+setdccountDjaccountD: int): vod

- RLCO0f| AF2%|= File Reader?t Count?t Z2|5H2| Y=C}.



1.4 Stage 2050 Implementation

2051. Implement Class & Methods

2= Class2t Method®| Cross ReferenceZt SAt 2 S |0 JO{A HAFHR| L2
Cross ReferenceZt 7|AH=|0f AT 2= Z20| 25O Y222 0|5 AL T

insertCash

Type

Purpose

Cross Reference

Input

Output
Abstract operation

Exceptional Course of Events

Method

insertCash
User 7} e eteis 39 & yid

System Function:R.1.0, R11,R12 R13,R14 R20,R21,
R22,R3.0

Use cases : *Deposit” |, |“Transfer” , *Withdraw" |,
*Management” |*Update” | "Verify Sufficient Fund' ., Status Alarm"

String|] bill

int
X|3§ code % & 1 10| YN EF bank ol ABHECH

ATM 7|2] g ss o £ 92U return false §

StA §ict

—~ ZA5HA| = Update, ‘LR BLF 2| 7| 20| FE5IA| =

printReceipt & setDateRange

1.1.8.setDataRange

1.1.8 printReceipt
Type Method Type Method
Hame ! ponthedet Name setDateRange
Purpose YMES Rayeict 1
Purpose NI 01 FME WZ

Cross Reference System Function :R.1.0,

R2.2,R30

Use cases @ “Check” ,

[ Mermpeenant’, Updew — QE} (setDataRange)

FEMOIM ALBE|R| e tlAC
Output boolean
Abstract operation Parameter wants == true
Exceptional Course of Events

—-GHE 23 (HS F

end

&)

17



1.1.11. end

Type Method

Mame end

Purpose Ha| X2t EZEE #FUY oA e E WY atm 2 E HdolE gk

Cross Reference System Function :R1.0 R1.1,R1.2 R1.3 R14 R20,R21,
R2.2,R30

Use cases : "Check” , "Deposit” , "Transfer” , *Withdraw® ,
“Management” , “Update” , “Verify Sufficient Fund™ , “Status Alarm”

Input

Output Void

Abstract operation 2|7} B & Bl chal D& #o] atm 28 ool 2 gick
Exceptional Course of Events -

— 0| =HA[(1000, 2030) OflM LERA| %4=.

Confirm & WriteData

1.2.2.Confirm

Type Method

Name Confirm

Purpose RS HIYHB I} U2 AQIBCE

Cross Reference System Function :R.1.0,R.1.1,R.1.2,R.1.3,R1.4,R20,R2.1,
R22,R3.0
Use cases : “Check’ , “Deposit’ , “Transfer’ , *Withdraw" ,
“Management", “Update” , “Verify Sufficient Fund", *Status Alarm®

Input (Method) ot _pwal

Output (Method) boolear]

Abstract operation (Method) | i B 7lS012 BH0IA P

Exceptional Course of Events #2{2 H2iot 81 BIUWR I} Y2312 YN false § PHRIBCE

— item cache?®! Type #H==..7?

getBalance & Valid Check

G 2F (=71 E7)

1.2.2. WriteData

Type

Name
Purpose

Cross Reference

Input (Method)

Output (Method)

Abstract operation (Method)

Method

WriteData
AT Ui Y § O} (MY HOIE 27])

System Function :R1.0,R1.1,R12,R13,R14,R20.R21,
R22,R30
Use cases -| . ‘Deposit” , “Transfer” , “Withdraw™ ,
*Management, ‘Update" , “Verfy Sufficient Fund" , *Status Alarm”

Exceptional Course of Events -

— g 2F (M2 E3)

18



linkAccount

1.2.5 linkAccount

Type Method

Name linkAccount

Purpose 2E7I=0} A2HE HEAITICL

Cross Reference System Function:R.1.0 R1.1_R12 R13.R14 R20.R21,
R22,R30

Use cases :|"Check” . “Deposit” . “Transfer” . “Withdraw™
*Management” , "Update” , “Verify Sufficient Fund’ , *Status Alarm™

Input (Method) -
Output (Method) boolea)

Abstract operation (Method)

Exceptional Course of Events -8 217} RR2| Y2 fake § PR

— Cross Reference 5=t

transfer

Type Method

Name transfer

rovon

Cross Reference System Function:R1.0,R.1.1,R12,R13,R14,R20,R21,
R22,R30
Use cases I'(he(k' . “Deposit® |, I'Transfer' l “Withdraw” I
“Management” , “Update” , *Venfy Sufficient Fund” , *Status Alarm®

input (Method) fint_money]

Output (Method) boolean}

Abstract operation (Method) L2 2840|2101 U0 GOJEIF FB FOIM2 USHK 8 2y

CHOJE{§ At
Exceptional Course of Events Uj 2{o| 2440] 231U Ra8t2| 2! false § PHEIRICH

— Cross Reference 2t

set_balance

Type Method

Name set_balance

Purpose e Ane 228fEzbo

Cross Reference System Function :R10,R11,R12 R13,R14 R20,R21,
R22,R30
Use cases : “Check” , *Deposit’ , “Transfer” , *Withdraw” ,
*Management” , “Update” , “Verify Sufficient Fund” , “Status Alarm*

Input (Method)

Output (Method)
Abstract operation (Method)

Exceptional Course of Events -

SEotAl =

19



addLink

1.3.5. addLink
Type Method
Name addLink
Purpose g Aziof R8s YuF YA

= 93 RFa17| 022 Hold.
FEA012f 0 et Bt HECE.
AZf ot WE7te AW *HZE' S "2F oh=0| "HES ¥ Sitt=

waitReadltem =) 7|Ct2|A| &

HE0 §S.

' Resposiblities User 7} Item & 214A|7|= 2 & Z|ciaicth
Type GUI
‘ Cross Reference System Function :R10,R1.1,R12,R13,R14 ,R20,

R2.1,R22,R30
Use cases : “Check” , “Deposit” , “Transfer” , “Withdraw" ,
“Management” , “Update” , “Verify Sufficient Fund” , “Status

Alarm”
' Notes . -
1 PreConditions ATM &% 2ej
| PostConditions . User 2| Item @t &4

selectNation => 2E} Nation

Resposiblities ‘ &35t DASHE X\ H B/ E MY Bict

Type GUI

System Function : R.1.3
Use cases : “Withdraw”

Cross Reference

Notes -

Pre-Conditions lEE M| A M=

Post-Conditions ¢/ She| Me

20



1.5 Stage 2060 Unit Test & System Test

2063. System Testing

- AZEQI0| RUY & 204 HAES

21



2.1 Categorize

2 Category-partition Testing Report

Group Category Values #
Read Item Read Item Valid Input 100
Invalid Item Type 101
Invalid Item Id 102
Invalid Item Bank 103
Invalid Item Account ID 104
Mode Mode Check 200
Deposit 201
Withdraw 202
Transfer 203
Issue Traffic Card 204
Password Password Valid Password 300
Invalid Password 301
Data Select Data Valid Money Once 400
Valid Single Type Money 401
Valid Multiple Type Money 402
Invalid Money 403
Currency 404
Select Bank Bank. 410
Select Account ID Valid Account ID 420
Invalid Account ID 421
Input Data Valid Money 430
Invalid Money 431
Valid Duration 432
Invalid Duration 433
Agreement Agreement Agree 500
Disagree 501
Change Actor Increase Balance 600
Balance Decrease Balance 601
Send Money 602
Admin Increase Balance 610
Decrease Balance 611
Print Receipt Receipt Print Receipt 700
Not Print Receipt 701
Management Manage TC Neot Enough TC 200
Enough TC 801
Manage Receipt Not Enough Receipt 810
Enough Receipt 811
Manage Money Not Enough Money 820
Enough Money 821
Too Many Money 8§22
Alarm Alarm Send Alarm 200
Mot Send Alarm El
Cancel Cancel Cancel 1000
Clear 1001
Backspace 1002
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2.2 Description

Values Description

Valid Input 4717 50| RF ZHIE IS YHD HE
Invalid Item Type 22E Item Type® YT AL
Invalid Item Id Z2E item IDF YT F2
Invalid Item Bank E2E item BankZS YAT H2L
Invalid Item Account ID L2 E Item Account DS YAT HP
Check Aztol THYS elvtot
Deposit =2 Ulaich
Withdraw =S gETiht
Transfer =& St
Issue Traffic Card WEFIEF Ea P
Valid Password fFaP HYA= L ¢
Invalid Password FRotA e HEHSE Yt
Valid Money Once =SS T dEEo
Valid Single Type Money o ERC NS 02 B dEpid
Valid Multiple Type Money og /S == ofa] @ dYEot
Invalid Money waskx %2 s Yysch
currency Hel§ A sth§ dsjgict
Bank. HellE DA 2U§ ddgich
Valid Account ID FET Account IDS R THCH
Invalid Account ID FEOE| Y2 Account IDE g RATHCL
Valid Money #ET @Y= ywcoh
Invalid Money RO B2 39S YD
Valid Duration FET 717 Yo
Invalid Duration FEOA $2 717HE YT
Agree 0|2 ofztof| ESolgtct
Disagree 0|8 otatof Fol5tx| gert
Increase Balance @RARte| 2% S S7tAITICH
Decrease Balance x| WS LA
Send Money =2 38T
Increase Balance 2 xte] = S7HATICH
Decrease Balance elxte] SE #Harzict
Print Receipt TS & #HBCL
Mot Print Receipt A4+S2 =™oHR| gerh
Not Enough TC WEFIET BESiC)
Enough TC WEFIEZL HE St
Not Enough Receipt GrSS Y EXJt BEoct
Enough Receipt A+SE2 =T 2|7 ZEsict
Not Enough Money ATM2| X|H|7t Z&StA] BCL
Enough Money ATM2| X|H|7} FEiC),
Too Many Money ATME| E|HI7} S B
Send Alarm Thelxtof A HEE 2o
Not Send Alarm el Ao A ZEE HUX Bech
Cancel ME S FHAFCH
Clear MEiS F7|ghsct
Backspace HolEHeZ S0pZtc




2.3 Property & Constraints

Category Values [Property prop] Constraints
Read Item Valid Input
Invalid Item Type [Errar]
Invalid Item Id [Errar]
Invalid Item Bank [Error]
Invalid Item Account ID [Errar]
Mode Check [Property Check]
Deposit [Property Deposit]
Withdraw [Property Withdraw]
Transfer [Property Transfer]
Issue Traffic Card [Property IssueTC]
Password Valid Password [if Check || Withdraw || Transfer || IssueTC]
Invalid Password [error] [if Check || Withdraw || Transfer || IssueTC]
Select Data Valid Money Once [if Deposit]
Valid Single Type Money [if Deposit]
Valid Multiple Type Money [if Deposit]
Invalid Money [if Deposit] [Error]
. Currency [if Withdraw]
Select Bank Bank [if Transfer]

Select Valid Account ID [if Transfer]
Account ID Invalid Account ID [if Transfer] [Error]
Input Data Valid Money [if Withdraw || Transfer]

Invalid Money [if Withdraw || Transfer] [Error]
Valid Duration [if IssueTC]
Invalid Duration [if IssueTC] [Error]
Agreement Agree [if Transfer]
Disagree [if Transfer]
Actor Increase Balance [if Deposit]
Decrease Balance [if Withdraw || IssueTC]
Send [if Transfer]
Admin Increase Balance [property IncreaseBalance] [if Deposit || IssueTC]
Decrease Balance [property DecreaseBalance] [if Transfer || Withdraw]
Receipt Print Receipt [property PrintReceipt]
Not Print Receipt
Manage Not Enough TC [property TCAlarm] [if IssueTC]

TC Enough TC [if IssueTC]
Manage Not Enough Receipt [property ReceiptAlarm] [if PrintReceipt]
Receipt Enough Receipt [if PrintReceipt]
Manage Not Enough Money [property NMoneyAlarm] [if DecreaseBalance]
Money Enough Money [if IncreaseBalance || DecreaseBalance]

Too Many Money [property TMoneyAlarm] [if IncreaseBalance]
Alarm Send Alarm [if TCAlarm || ReceiptAlarm || NMoneyAlarm || TMoneyAlarm]
Not Send Alarm [Error]
Cancel Cancel [Single]
Mode Clear [Single]
Backspace [Single]
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2.4 TextFile for TSL-Generator

# Read Item
Read Item:
Valid Input,
Invalid ltemType,
Invalid ltemid,
Invalid ltemBank,
Invalid ltemAccountld,

# Mode
Mode:
Check,
Deposit.
Withdraw,
Transfer,
lssue TrafficCard,

# Password
Password:
Valid Password,
Invalid Password,

# Data
Select Data:
Valid Money Once,
Valid Single Type Money,
Valid Multiple Type Money,
Invalid Money,
Currency,

Select Bank:
Bank,

Select AccountlD:
Valid AccountlD,
Invalid AccountlD,

Input Data:
Valid Money,
Invalid Money,
Valid Duration,
Invalid Duration,

# Agreement
Agreement:
Agree,
Disagree,

# Change Balance
Actor:
Increase Balance,
Decrease Balance,
Send Money,

Admin:
Increase Balance,
Decrease Balance,

# Print Receipt
Receipt:
Print Receipt,
Mot Print Receipt,

# Management
Manage TC:
Mot Enough TC,
Enough TC,

Manage Receipt:
Not Encugh Receipt,
Enough Receipt,

Manage Money:
Mot Encugh Money,
Enough Money,
Too Many Money,

# Alarm
Alarm:
Send Alarm,
Mot Send Alarm,

# Cancel
Cancel:
Cancel,
Clear,
Backspace,

error]
error]
error]
error]

property Check]
property Deposit]
property Withdraw]
property Transfer]
property lssueTC]

[if Check || Withdraw || Transfer || lssueTC)
lerror] [if Check || Withdraw || Transfer || lssueTC]

[if Deposit]

[if Deposit]

[if Deposit]

lerror] [if Deposit] #Overflow
[if Withdraw]

[if Transfer]

[if Transfer]
lerror] [if Transfer] #&215H2] B AccountlD U™

[if Withdraw || Transfer]

lerror] [if Withdraw || Transfer] #7F21 29 oAb @led
[if lssueTC]

lerror] [if lsueTC]  #00%

[if Transfer]
[if Transfer]

[if Deposit]
[if Withdraw || lssueTC]
[if Transfer]

[if Deposit || 1ssueTC] [property IncreaseBalance]
[if Transfer || Withdraw] [property DecreaseBalance]

[property PrintReceipt]

[if lssueTC] [property TCAlarm]
[if lssueTC]

[if PrintReceipt] [property ReceiptAlarm]
[if PrintReceipt]

[if DecreaseBalance] [property NMoneyAlarm]
[if IncreaseBalance || DecreaseBalance]
[if IncreaseBalance] [property TMoneyAlarm]

[if TCAlarm || ReceiptAlarm || NManeyAlarm || TMoneyAlarm]

lerror]

[single]
[single]
[single]
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2.5 Test Result

1 Error £ 4 =>0%

TestCase Result
Testl- 101 Failed
Test2- 102 Failed
Test3- 103 Failed
Test4- 104 Failed
Test5- 301 Failed
Test6- 403 Failed
Test?- 421 Failed
Test8- 431 Failed
Testd- 433 Failed
Test10- 901 Failed
Test11- 1000 Failed
Test12- 1001 Failed
Test13- 1002 Failed
Test14- 100.200.300.700.810.900 Failed
Test15- 100.200.300.700.811 Failed
Test16- 100.200.300.701 Failed
Test17- 100.201.400.600.610.700.810.821.900 Failed
Test18- 100.201.400.600.610.700.810.822.900 Failed
Test19- 100.201.400.600.610.700.811.821 Failed
Test20- 100.201.400.600.610.700.811.822.900 Failed
Test21- 100.201.400.600.610.701.821 Failed
Test22- 100.201.400.600.610.701.822.900 Failed
Test23- 100.201.401.600.610.700.810.821.900 Failed
Test24- 100.201.401.600.610.700.810.822.900 Failed
Test25- 100.201.401.600.610.700.811.821 Failed
Test26- 100.201.401.600.610.700.811.822.900 Failed
Test27- 100.201.401.600.610.701.821 Failed
Test28- 100.201.401.600.610.701.822.900 Failed
Test29- 100.201.402.600.610.700.810.821.900 Failed
Test30- 100.201.402.600.610.700.810.822.900 Failed
Test31- 100.201.402.600.610.700.811.821 Failed
Test32- 100.201.402.600.610.700.811.822.900 Failed
Test33- 100.201.402.600.610.701.821 Failed
Test34- 100.201.402.600.610.701.822.900 Failed
Test35- 100.202.300.404.430.601.611.700.810.820.900 Failed
Test36- 100.202.300.404.430.601.611.700.810.821.900 Failed
Test37- 100.202.300.404.430.601.611.700.811.820.900 Failed
Test38- 100.202.300.404.430.601.611.700.811.821 Failed
Test39- 100.202.300.404.430.601.611.701.820.900 Failed
Testd0- 100.202.300.404.430.601.611.701.821 Failed
Testd1- 100.203.300.410.420.430.500.602.611.700.810.820.900 Failed
Test42- 100.203.300.410.420.430.500.602.611.700.810.821.900 Failed
Testd3- 100.203.300.410.420.430.500.602.611.700.811.820.900 Failed
Testd4- 100.203.300.410.420.430.500.602.611.700.811.821 Failed
Test45- 100.203.300.410.420.430.500.602.611.701.820.900 Failed
Testd6- 100.203.300.410.420.430.500.602.611.701.821 Failed
Testd7- 100.203.300.410.420.430.501.602.611.700.810.820.900 Failed
Testd8- 100.203.300.410.420.430.501.602.611.700.810.821.900 Failed
Testd9- 100.203.300.410.420.430.501.602.611.700.811.820.900 Failed
Test50- 100.203.300.410.420.430.501.602.611.700.811.821 Failed
Test51- 100.203.300.410.420.430.501.602.611.701.820.900 Failed
Test52- 100.203.300.410.420.430.501.602.611.701.821 Failed
Test53- 100.204.300.432.601.610.700.801.810.821.900 Failed
Test54- 100.204.300.432.601.610.700.801.810.822.900 Failed
Test55- 100.204.300.432.601.610.700.801.811.821.900 Failed
Test56- 100.204.300.432.601.610.700.801.811.822.900 Failed
Test57- 100.204.300.432.601.610.700.801.810.821.900 Failed
Test58- 100.204.300.432.601.610.700.801.810.822.900 Failed
Test59- 100.204.300.432.601.610.700.801.811.821 Failed
Test60- 100.204.300.432.601.610.700.801.811.822.900 Failed
Test61- 100.204.300.432.600.610.701.801.821.900 Failed
Test62- 100.204.300.432.601.610.701.801.822.900 Failed
Test63- 100.204.300.432.601.610.701.801.821 Failed
Test64- 100.204.300.432.601.610.701.801.822.900 Failed
T Test Case: 647 Pass: 070

0/64 (0%) Pass

AR HIAEOM Text fileQ] 2277 U0 +HSASLILE &4
FM{2|5t 1 CHA| AlTHZ S25t2] be RES 20| G237
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2. Error 8 Z(SV €O|M 3 21%) => 25%

TestCase Result Fail Reason (2nd)
Test1- 101 Passed
Test2- 102 Passed
Test3- 103 Passed
Test4- 104 Passed
Test5- 301 Passed
Test6- 403 Passed
Test7- 421 Passed
Test8- 431 Passed
Test9- 433 Failed WEZLE W47t HOIJAZ O E REFLE If4=7F £FStrt
Test10- 901 Failed Alarm 2 EUX| %= Z & Error 4%
Test11- 1000 Passed
Test12- 1001 Passed
Test13- 1002 Passed
Test14- 100.200.300.700.810.900 Failed A+F0| EE5 Z0| LS HUX| %S
Test15- 100.200.300.700.811 Passed
Test16- 100.200.300.701 Passed
Test17- 100.201.400.600.610.700.810.821.900 Failed G+B0| £55 ZR0| LS BUX| %S
Test18- 100.201.400.600.610.700.810.822.900 Failed G50 £F6tn =0| HF Y2 2 LS 2UX %S
Test19- 100.201.400.600.610.700.811.821 Failed 50000 Y2 A W SHHO|| 5000 AO| ZZHEICt
Test20- 100.201.400.600.610.700.811.822.900 Failed 0| 42 B2 42 YUS 2K Ys
Test21- 100.201.400.600.610.701.821 Failed 50000 ¥& HAS W 2+HO| 5000 20| EHECH
Test22- 100.201.400.600.610.701.822.900 Failed 0| 42 B2 42 YUS 2K Ys
Test23- 100.201.401.600.610.700.810.821.900 Failed FB0| 2E2H Z e LS UK §S
Test24- 100.201.401.600.610.700.810.822.900 Failed BEE5LL 20| HE B2 2 LS UK §S
Test25- 100.201.401.600.610.700.811.821 Failed 50000 A2 ERUAS U SO 5000 20| ZHEICt
Test26- 100.201.401.600.610.700.811.822.900 Failed 0| 42 B2 42 YUS 2K Ys
Test27- 100.201.401.600.610.701.821 Failed 50000 ¥& EAS W 2+TOj 5000 YO| ZEICH
Test28- 100.201.401.600.610.701.822.900 Failed =0| U M2 ER YYS BUX| 3
Test29- 100.201.402.600.610.700.810.821.900 Failed o] 3tH 7} SAI0 YS X R0 Y+=F0| £ETH R Y =
of2f o7t S0 YFEX| ol F+=F0| EFSIL 20| 2 HLUZ|
Test30- 100.201.402.600.610.700.810.822.900 Failed oo
Bs=

Test31- 100.201.402.600.610.700.811.821 Failed 50000 A2 ERUAS W 2O 5000 20| ZHEICH
Test32- 100.201.402.600.610.700.811.822.900 Failed o] 3HH7} SAIO] YSEX 220 E0| 4P B ER LTS HUX S
Test33- 100.201.402.600.610.701.821 Failed 50000 Y& EAS W 2O 5000 YO EHEICH
Test34- 100.201.402.600.610.701.822.900 Failed 012 3|7} SA0 YSEX| Yo 20| 47 B2 A LS HLIX| %S,
Test35- 100.202.300.404.430.601.611.700.810.820.900 Failed O] #FsI7LL 0] £5% Z2 LS 2UX
Test36- 100.202.300.404.430.601.611.700.810.821.900 Failed G50 £E5H R LS UK %S
Test37- 100.202.300.404.430.601.611.700.811.820.900 Failed 0| =3 4 LS UK %Z
Test38- 100.202.300.404.430.601.611.700.811.821 Failed ES 0¥ Ec0E E3A =EU QT
Test39- 100.202.300.404.430.601.611.701.820.900 Failed =0| #5342 LS BUX| %3
Test40- 100.202.300.404.430.601.611.701.821 Failed ES 0¥ Ec0H E3A =R QT
Test41- 100.203.300.410.420.430.500.602.611.700.810.820.900 Failed A+B0| EFSHAL 0| £E55 e LS HUX| $F
Test42- 100.203.300.410.420.430.500.602.611.700.810.821.900 Failed A+=30| 25 42 LS HUX S
Test43- 100.203.300.410.420.430.500.602.611.700.811.820.900 Failed E0| #5342 LS BUX| 5
Test44- 100.203.300.410.420.430.500.602.611.700.811.821 Passed
Test45- 100.203.300.410.420.430.500.602.611.701.820.900 Failed =0| 253 42 S HUX Y¥S
Test46- 100.203.300.410.420.430.500.602.611.701.821 Passed
Test47- 100.203.300.410.420.430.501.602.611.700.810.820.900 Failed AxB0| EFSIHL £0| £F5 42 LS 2LX|
Test48- 100.203.300.410.420.430.501.602.611.700.810.821.900 Failed FB0| £E0 A LAUS HUX| ES
Test49- 100.203.300.410.420.430.501.602.611.700.811.820.900 Failed =0| 253 42 S HUX Y¥S

: st X2| =0 £01 2)8 L3I sl 2 Enter & FEH HOHZ 214 002 2
Test50- 100.203.300.410.420.430.501.602.611.700.811.821 Failed Saijop o
Test51- 100.203.300.410.420.430.501.602.611.701.820.900 Failed E0| #5342 LS BUX| 5

: st X2|= (0| £01 2)5 LHBt7| sl 2 Enter & FEH HMOZ ¢ o002 &
Test52- 100.203.300.410.420.430.501.602.611.701.821 Failed Sajor &
Test53- 100.204.300.432.601.610.700.801.810.821.900 Failed WSFIETL BESILL G+F0| £E50 F LS BUX| @
Test54- 100.204.300.432.601.610.700.801.810.822.900 Failed S AF0| £FS7LE 20| 2 ER ER ¥ =y
Test55- 100.204.300.432.601.610.700.801.811.821.900 Failed WEIETL BET F2 LS UK ¥
Test56- 100.204.300.432.601.610.700.801.811.822.900 Failed FEIL 2E5HALL 20| B2 42 LEE 2UX|
Test57- 100.204.300.432.601.610.700.801.810.821.900 Failed FB0| £50 4L LAUS HUX| ES
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Test58- 100.204.300.432.601.610.700.801.810.822.900 Failed
Test59- 100.204.300.432.601.610.700.801.811.821 Failed
Test60- 100.204.300.432.601.610.700.801.811.822.900 Failed
Test61- 100.204.300.432.600.610.701.801.821.900 Failed
Test62- 100.204.300.432.601.610.701.801.822.900 Failed
Test63- 100.204.300.432.601.610.701.801.821 Failed
Test64- 100.204.300.432.601.610.701.801.822.900 Failed

16/64 (25%) Pass




3 Pairwise Testing Report

3.1 Categorize

Category ’ No ’ VEIVES
Readltem 100 Valid
200 Deposit
201 Withdraw
Mode
202 Transfer
203 [ssueTC
300 Valid
InputPassword :
301 Invalid
InputBank 400 Select
500 Valid
InputAccountID :
501 Invalid
InputCurrency 600 Select
700 Validlnput
701 ValidSelectOnce
InputMoney 702 ValidSelectSingleType
703 ValidSelectMultipleType
704 Invalid
800 Agree
Agreement :
801 Disagree
900 Send
TCAlarm
901 NotSend
1000 IncreaseBalance
ActorTransaction | 1001 DecreaseBalance
1002 SendMoney
1100 IncreaseBalance
AdminTransaction
1101 DecreaseBalance
1200 Send
TransactionAlarm
1201 NotSend
) 1300 Print
Receipt :
1301 NotPrint
‘ 1400 Send
ReceiptAlarm
1401 NotSend




3.2 Description

Description

Values
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Textfile for PICT

Feadltem: valid

Mode: Check, Deposit, Withdraw, Transfer, IssueTC

InputPassword: Yalid, Skip

InputBank: Select, Skip

InputAccount 1D Yalid, Skip

InputDuration: Yalid, Skip

InputCurrency: Select, Skip

InputMoney: Yalidinput, YalidSelectOnce, YalidSelectSingleType, YalidSelectMultipleType, Skip
Agreement: Agree, Disagree, Skip

TCAlarm: Send, Skip

ActorTransaction: IncreaseBalance, DecreaseBalance, SendMoney, Skip
AdminTransaction: IncreaseBalance, DecreaseBalance, Skip

Transact iondlarm: Send, Skip

Receipt: Print, MotPrint

Receiptédlarm: Send

#

# Mode has constraints on InputPagsword

#

if [Mode]l in {"Check", "Withdraw", "Transfer", "IssueTC"} then [InputPassword] = "valid"
else [Password] = "Skip"

#
# Mode has constraints on InputBank
#

if [Mode] = "Transfer" then [InputBank] = "Select"

elge [InputBank] = "Skip"

#

# Mode has constraints on Inputdccount|D

#

If [Mode] = "Transfer" then [InputAccount D] = "Valid"
elge [Inputaccount D] = "Skip"

#

# Mode has constraints on InputDuration

#

It [Mode] = "IssueTC" then [InputDuration] = "valid"
else [InputDuration] = "Skip"

#

# Mode has constraints on InputCurrency

#

If [Mode] = "Withdraw" then [InputCurrency] = "Select"
else [InputCurrency] = "Skip"

#

# Mode has constraints on InputMoney
#

if [Mode] = "Deposit" then [InputMoney] in {"ValidSelectOnce", "ValidSelectSingleType", "vValidSelectMultipleType"}

if [Mode] in {"Withdraw", "Transfer"} then [InputMoney] = "validlnput";

if [Mode] in {"Check", "lssueTC"} then [InputMoney] = "Skip"

#

# Mode has constraints on Agreement

#

if [Mode] = "Transfer" then [Agreement] in {"Agree", "Disagree"}

else [Agreement] = "Skip"

#

# Mode has constraints on TCAlarm

#

if [Mode] = "IssueTC" then [TCAlarm] = "Send"

else [TCAlarm] = "Skip"

#

# Mode has constraints on ActorTransaction

if [Mode] = "Deposit" then [ActorTransaction] = "lIncreaseBalance"

if [Mode] in {"Withdraw", "lssueTC"} then [ActorTransaction] = "DecreaseBalance"
if [Mode] = "Transfer" then [ActorTransaction] = "SendMoney"

if [Mode] = "Check" then [ActaorTransaction] = "Skip"

#

# Mode has constraints on AdminTransaction

#

if [Mode] in {"Deposit", "IssueTC"} then [AdminTransaction] = "IncreaseBalance";
if [Mode] in {"Transfer", "Withdraw"} then [AdminTransaction] = "DecreaseBalance"
if [Mode] = "Check" then [AdminTransaction] = "Skip"

#

# Mode has constraints on Transactiondlarm

#

if [Mode] in {"Deposit", "Withdraw", "Transfer", "lssueTC"} then [Transactiondlarm] = "Send"
else [Transactiondlarml = "Skin";
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3.4 Test Result

1. Error &% 2

CPTt OpRE7I2|2 2 0240| = R0 2[F QI of2{7F 25t HIAE
2217t 0/25(0%) 2 Al UG LT

2 Error£3d &

\[e} TestCase Result Description

1 [100.200.300.1401.1500 Passed

2 [100.200.300.1400.1500 Failed A5 X7t RET 49 LEO| 2K 2.

3 [100.200.301 Passed

4 [100.201.802.1100.1200.1300.1400.1500 Failed 500003 S =& [ 0| 5000 0| HAIE.

5 [100.201.300.802.1100.1200.1300.1401.1500 Failed 50000 & =& M S0 50000 HEA|E.

6 [100.201.300.803.1100.1200.1300.1400.1500 Failed 50000 =& M S0l 50000 HA|E.

7 [100.201.801.1100.1200.1300.1401.1500 Failed Pig0| £5% 4% Y0 2K Y.

8 [100.201.803.1100.1200.1300.1401.1500 Failed 50000 & =&S M £} 50000 HA|E

9 [100.201.300.801.1100.1200.1300.1400.1500 Failed SFO0|L} =T BX|7t 50 42 LU0 2| %2
10 [100.201.301 Passed

11 [100.202.300.700.800.1100.1201.1300.1401.1500 Failed | ot XAt2] = F Xj2|o] =2 HHHoE Z23¢ + Q2
12 [100.202.300.700.800.1100.1201.1300.1400.1500 Failed | ohXt2] E= F Xf2|o] =2 HHHCOE Z23¢ + Q2
13 [100.202.300.700.804 Failed =2 02 = 022 E3A =& T

14 [100.202.301 Failed =2 0% = 022 E3A =& T

15 [100.203.300.400.500.800.900.1102.1201.1300.1401.1500 Failed 22l AEIE 22| 2| X 3.

16 [100.203.300.400.500.800.901.1102.1201.1300.1401.1500 Failed =2l AEIE 22| 2[X] 3.

17 [100.203.300.400.500.800.900.1102.1201.1300.1400.1500 Failed 22 AZIF 23| 2[X] %3,

18 [100.203.300.400.500.800.901.1102.1201.1300.1400.1500 Failed 22 AZIF 23| 2[X] %S,

19 [100.203.300.400.501 Passed

20 [100.203.300.400.500.804 Failed CH-2o AZEIF 23| 2| K| 3.

21 [100.203.301 Passed

22 [100.204.300.600.1000.1100.1200.1300.1400.1500 Failed | W&7tE ZHHO|Lt SIF0| BETH 4 LEO| 2K &3
23 [100.204.300.600.1000.1100.1200.1300.1401.1500 Failed | W&7tE ZHHO|Lt BIZ0| 5% 4@ LEHO| K| ¥,
24 [100.204.301.601 Failed FR7[7H0] 0158 H A|ZSOF 3tLt 000 B2 EaE
25 [100.204.301 Passed

6 /25 (24%) Pass
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4 Brute Force Testing Report
4.1 Testing Result
HAEHS | J[EP/IF | & PIF Ol 8is Bl
1-1 Fail Fail -
(Pass) (Pass) B3l gl
1-2 Fall Fail -
(Pass) (Pass) (B3t el
1-3 Fail Fail AX sHOl
(Fail) (Pass)
1-4 Fail Fail A X 50|
(Fail) (Pass)
1-5 Fail Fail =& &0l
(Fail) (Pass)
2-1 Fail Fail 2 X F0|
(Fail) | (Pass) (GitHub issue tracker LI & 20l Q&)
2-2 Fall Fall -
(Pass) | (Pass) (GRS ES
3-1 Fail Fail ENPSE=eN
(Fail) (Pass)
3-2 Fall Fall -
(Pass) | (Pass) (GRS
3-3 Fail Fail AX 50|
(Fail) (Pass)
3-4 Fail Fail 999 BHA Xl 10l === ddg == UL
(Fail) (Fail)
4-1 Fail Fail -
(Pass) | (Pass) (GEEYES
4-2 Falil Fail AX 30|,
(Fail) (Pass)
4-3 Fail Fail 999 BHA JHAl 840l OIMIE &dHe =~ STt
(Fail) (Fail)
4-4 Fail Fail -
(Pass) | (Pass) (Bet els
4-5 Falil Fail -
(Pass) | (Pass) G =
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i Jls BlEd.

5-1 Fail Fail
(Fai) | (Fail (AT 2201 2h
5-2 Fail Fail HY Jls HIEA.
(Fai) | (Fail (AT 2201 2h
5-3 Fail Fail HY Jls HIA AL
(Fai) | (Fail (A7 2201 2h
5-4 Fail Fail HY Jls HIA AL
(Fai) | (Fail (A7 2201 2h)
6-1 Fail Fail 3HIIE2
(Fail) (Fail)
6-2 Fall Fall 27 3ol
(Fail) (Pass)
FileNotFoundException2 25 H&O 2 2|7t EHlSIH &L Ct
SSHES QL2 2|9 ExceptionS A|2|Et 21}

t2tA Pass Percentage= 0% 2 2440| 7t

0/22 (0%) Pass

4.2 Additional Bruteforce Testing

Test Test Description
Num
TME =5 7-1 THE 2|7t SOIUAA| 42 Tf HMES S35t Fail
Y= 2-1 82 ATM?(7|7} 10000¥2 Z|CH= ER5t2 S Tf 100002 ¥FS AI=SICt, Fail
2-2 2 ATM?|2|7} 10$2 2|tiZ ER/5I UE T 10%2| Y32 A=t Fail
£ 3-1 S ATM?|217} 100092 E/stal UYA| FS O 2300092 232 A=t Fail

0/4 pass (0 %) Pass
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5 Code Scroll

5.1
5.1.1

512

513

514

Code Analysis

GUIController.javaOilA 7}

= GUIController

= ATM

Bank

m Account

= TrafficCard

a9

ATM javaOllM 2] 2B L=7t 7t =24 22 LIEfE Pairwise Test

D A&l
._'I:: } | | ‘I .

GUIController.java 715 0 19 B80.81% 0.36
ATM java 230 0 19 80.81% 0.47
Bank.java 44 0 12 87.88% 0.27

Account.java 29 0 7 92.93% 0.46
TrafficCard.java 19 0 11 88.89% 0.37
Card.java 15 0 7 92.93% 0.34
Book.java 13 0 6 93.94% 0.32
F2 26l LY / 2

|
sun_24 | 581 2 M
Sun_08 105 E50| A3 2E0MDE HH HAL
Sun_10 72 A Hpe HH Al 2I]5 HAL
JAVA_72 63 HMEQ| dy 20| Qlojo} &
JAVA_64 42 vt=E2 OlOj M String concatenation assignment ®IARZLO] AR 23
Sun_06 26 A 20l 20| HAL
Sun_17 20 DIME LSOl 2|9 i M9 MeH 22 AO|E Bl 22 JF
/e
1. OIAE printStackTrace?t AHEE. <O =2>
Book.java 50 Book.Book(String, int) ltem
ATM .java 96 ATM . ATM() ATM
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ATM java 98 ATM.ATM() ATM
ATM java 465 ATM .getBalance() ATM
ATM java 634 | ATM.checkResource() ATM
ATM java 679 ATM.end() ATM
ATM java 681 ATM.end() ATM
Book.java 50 Book.Book(String, int) [tem

get5tr = br.readline();
getMailIl = getsStr;

getStr = br.readline();
rate = Integer.parselnt{getsStr);
} catch (FileNotFoundException e) {

: e.printStackTrace();

[3Aava_21] catch 2 Ml A exception(java.io.FileNotFoundException)0| 202 EHE. ]

[ERRD1-1] catch ZHl A (java.io.FileNotFoundException)2] HIH =S A2 & ]

[JAVA_44] Hl A = (printStackTrace)?} AFZ E. ]

[
[
[
[

[ERR0O0-1] catch 2| printStackTrace Hl M =2F =Y ]

Figure 1 ATM.java line 96

[

A AR LIS CO[E{LE ClH 2 ZEIF SIHEH S49 &
TH2kM ofj2] Ll Al ABH YES E

2. 2eHA0| 2 FH0| gAML 2E BV EYEY AR RF. <=2

Book.java 8 [tem [tem
Book.java 16 | Book ltem
Book.java 54 | Book ltem
Book.java 58 | Book ltem

GUIController.java | 2167 | GUIController$37.actionPerformed(ActionEvent) | GUI

GUIController.java | 2191 | GUIController$38.actionPerformed(ActionEvent) | GUI

GUIController.java | 2194 | GUIController$38.actionPerformed(ActionEvent) | GUI

GUIController.java | 2338 | GUIController$40.actionPerformed(ActionEvent) | GUI

GUIController.java | 2341 | GUIController$40.actionPerformed(ActionEvent) | GUI

GUIController.java | 2400 | GUIController$41.actionPerformed(ActionEvent) | GUI

GUIController.java | 2403 | GUIController$41.actionPerformed(ActionEvent) | GUI

GUIController.java | 2426 | GUIController$42.actionPerformed(ActionEvent) | GUI




GUIController.java | 2429 | GUIController$42.actionPerformed(ActionEvent) | GUI

GUIController.java | 2451 | GUIController$43.actionPerformed(ActionEvent) | GUI

GUIController.java | 2454 | GUIController$43.actionPerformed(ActionEvent) | GUI

38l :
802 for{int j = 8; j < pw_1i; jH){
883 ptn_s 4= X" + " "3

o

[DAavA_64] YIS E CHl Al String concatenation HAMXIE AFE &L ]

Figure 2 GUIController.java line 803

3. BHEE QH0llA] String concatenation HAIRIE ALEEH (=8

GUIController.java 5 GUI GUI

5 : import javax.swing.*;

[[JAUA_ES] "*"Z O] Z3 importE=2 AI2EL. ]

6 ! import java.awt.®;

(DAVA_68] "*"= 0185t import=2 AIBE!. |

Figure 3 GUIController.java line 5

4. “¥’2 0|23t import2E AF2% (=25

Ul
()
c

GUIController.java GUI

& : import javax.swing.¥;

[[JA‘.‘A_EB] "x"Z O] Z 3 import=S AIZEL ]

6 : import java.awt.¥;

[[JA‘.‘A_EB] "*"S | Z& importES AISEL. ]

Figure 4 GUIController.java line 5

5. Identifier(ptn_s)7t O|0] ZEZ MAL|0f Q0| hideZt LSt <=3

GUIController.java | 619 | GUIController$9.actionPerformed(ActionEvent) GUI




GUIController.java | 741 | GUIController$10.actionPerformed(ActionEvent) | GUI

GUIController.java | 768 | GUIController$11.actionPerformed(ActionEvent) | GUI

GUIController.java | 1402 | GUIController$28.actionPerformed(ActionEvent) | GUI

GUIController.java | 1560 | GUIController$29.actionPerformed(ActionEvent) | GUI

GUIController.java | 1708 | GUIController$30.actionPerformed(ActionEvent) | GUI

GUIController.java | 1735 | GUIController$31.actionPerformed(ActionEvent) | GUI

GUIController.java | 1792 | GUIController$33.actionPerformed(ActionEvent) | GUI

GUIController.java | 2019 | GUIController$35.actionPerformed(ActionEvent) | GUI

GUIController.java | 2093 | GUIController$36.actionPerformed(ActionEvent) | GUI

GUIController.java | 2154 | GUIController$37.actionPerformed(ActionEvent) | GUI

GUIController.java | 2181 | GUIController$38.actionPerformed(ActionEvent) | GUI

GUIController.java | 2301 | GUIController$40.actionPerformed(ActionEvent) | GUI

GUIController.java | 2366 | GUIController$41.actionPerformed(ActionEvent) | GUI

GUIController.java | 2416 | GUIController$42.actionPerformed(ActionEvent) | GUI

GUIController.java | 2443 | GUIController$43.actionPerformed(ActionEvent) | GUI

String ptn_s = "";

A5
[[Sun_l]g] identifier(ptn_s)?I 0l10] 2=z MYUS M U0 hide?| 2t ]

[JAVA_70] identifier(ptn_s)7t 010 RE2 A21€|0] 0| hide7t W3t |

Figure 5 GUIController.java line 645



5.2 Summary

1.

TMEQ| THADICH Y52 o= f2S0| 04 Lt
A. 2050EtA|9] 2L, 2= method?| Input2} OutputZtS BlRlE= S 2|4 5t0| MolE
HO|2| FUCE.
HAH FSE DEQ} 2A 7tol| 2T 20| 0| 2AHTHC
0|7t SL|R| LUALE.
GUI classOll A A =0 ALt RllslA] 22 1 HAS SEFH0{0F & classoll= Bl
She2F 221
A 2|gFHQl HAIE 5HR| QERUATE.
o3tz 23, O|MIE & Z2 A}5I47t Bi3{0f AL £|= 52| X|F Al HS0| T
ZA St
Functional RequirementZ BHEA|7| 2| 25T
A, He|rjet e 7159 B2, EM0l= 2R REHoM= 2AHE 2ot
SACt.

Non Functional RequirementE 25 BHEA|7|R| 235t CE
A, AzA0|2| k2 Ul

i o= 7N oA Al (MU BE MA7FEUC-KRZ A A E[0{UCE)

i.  PlaceHolder X{2|7} Z|O{QUA| Q4C}. (default textZ gt0[ S0{7t UCL.)

ii.  Maxlength7t | HZ|0] QUA| LT},

iv.  Number formatO| AE&|0 UZ| QLCt (FEAI7t SiCt)

v.  Return Card?7t 2| o™ A& SHEIC}

vi.  accountidE YHE A| 7|20f UAH labelO| AFA|E| 12 11 30| account id7}

LHEICEH

39



6 Overall

3.1 System Test Result

3.1.1 Category-Partition Test
GIO|E{ 7} HAU= Text FileQ| 27t ZXE|0 OFF AT $0{22| X5t= ol2fet
UAPR|TH 22 EIZS0| SiAFHA| oM Y= i ASHLE HIARS ST ZAM0
HOlE 7| RE2 FHH2 = 2AE3IA|BH0|2|x 2|7} Z|0{UR| ton, 22| A0f|AH| &S
Hifj= £20|A %2 Failo] 2445t S LICH

3.1.2  Pairwise Test
GO[E17F HAUE Text FileQ| 227t AxE[0 OFR AL 0|22 X5t= o2t
AAZ 2 A2 EIZ S0 5{ A5HA| AWM Y2l 2 sifE5t HIARS IS

O AN
YAIE 7| HFE20| S22 AP OIFA R 02227t =|0{RU= = 20|

[=> Y

N

SIS, BRRj0|H| LS BUE HES M5 HS51A| AUSLICH Y 152 HE
512/ 2k 241 0] S242 B{ 17} OFLl 7|50]24 0} SHER| QA ARYS BHE | A51
Saks7|Z PaLct

3.1.3 Brute Force Test
GO[E{7F HAUE text fileQ] B2/t HAXE[0 OFR AL 2O 2| X5
UAAZ|H A2 EIF S0 5| Z5HA| Z3HM Y| 2 sifZ5t HIARS IS - =
=Tt O2IH 2|7 & S[O{RUR| AU, 2 Ln2|SO| M2 255
LA ==
3.14 Summary
1. M2 HAOICE YA|5tR| fk= §2=0| 0 L
A. 2050%HA|e] AL, 2 method?| Inputt OutputZtS HIYI=E= &
HO[R| 4UCE.
2. 2 FoE REelp FAM 7tol| Fet 2{0| - 0| ZAHStC.
_g_o17|.§0|5|x| O_I-OI-[:|.
4. GUI dassOilM &S 40| ¢itS S3EHA 2eff 11 ALS +=lZH00F S classOfl= ¢!
St Z 1S}

b
>
ot
10
0x
1o
i

w

5. A 2|FHQl A E otR| LUALE.
6. 232 £7, O|HE & B A7 B O] it &= 59| 2[FAQI A SO0| T
ZA st
7. Functional RequirementS BHEA|7|Z| 25Tt
A 2RIt 2 7|52 ER, A0l 2ASHAS ZEMO|A = 2AE 2otE &
eiCt.

8. Non Functional Requirement& 25 Q= A|7| 2| 25+ CH
A, ZI2EA0|Z| ot2 Ul
i B2 N AN A (MU BE M| 7FEUC-KRZ A AE|0{QIC}H)
i.  PlaceHolder 2{2|7} E|0{QUA| AT}, (default text2 20| 017t UCt)
ii.  MaxlengthZt 2| 4=|0f QUA| QLC}.
iv.  Number formatO| HE%[0 UA| LTt (FEAI7t SiCt)
v.  Return Card?} ©2| ¢t® A& SHEICEH
vi. accountidE YT A| 7|20 AH labelO| AA|E| D 1 20| account id7t
LHEICH
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