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1 Specification Review

1.1 Stage 1000 Planning

1003. Define Requirements
1. Functional Requirements
- Deposit2 A2t0l| SZ=A| &8, S7I5IE2 SII2 &4,
1004. Record Terms in Glossary

- Code Ol ATMZA| 7 otLtH M H €0 TrafficCard?t A 2&l= #+27} Otd.
1008. Define Business Concept Models

- 2030 TA Y2 2AstE d=0l Y

|0

|=|0] QIC}. (History, Sensor)

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

- 2030%HA O|Z2&= S3otA| Y= AttributeZt H2|Z[0f QUCE

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. 2 A1 A|, 28
ES. Azt 2l 2F A, F28ct.
E11. 83 Q20| YY AIZNEY OIR02|2| Q= FF FUTE HMsID
CHAl Y38t
E14. 33 ERY0| P2 I IS LY
E15. BME 23 827t R3Y 9 2YS LY

204C
Actors E1. 2QIQl AIf A|, Z2FICtH
ES. Azt 2t £ A|, Z2IC
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. YME 23 Al, 2l U 23 / 0|23A| C+S T
CtE B0 CHail M= 22X 2t EYX| A E =4 5tA| LUSLICE
1.8 Status Alarm
Purpose ATM 25 #220| SEF X &2 Z2 ZelrdtodAH 422 2Ern

- YMIES| 2 EA|7t SE5HA| 2 R0 A2|A0f| A LS EUA| b=t



2033. Define Domain Model

AFEE|Z| 2= Sensor, Model, HistoryS AF2SHC

.

r L +ist of Account Account
+eountrnyid
+rale 1 1.0
+charqeFee
ATH
Ml ras =}
i 1 o | ooy
+hiNum
+has TrafficCard Liper +haes
' o, | il +name 1 1.* |+bid
ATH L +has Carel
Admin L smansge ! |+dae a.* | +cid
+adminid +lima
M +link w
o i 1 1 |+bid
+iate 1 +getliem 1 sensor +ype
- L 1[ +link Car
o.* |+cid
+racand
1
Aecount +link Book +has U
*id = =
+ypea 1 1 +bad 1 1 | +name
1
+link Card +has
0.* | +cid 0.
+list
1
Bank +Eervice +riarige 1 -
+eountryid L.* prrerery
+Ial8 awdrmini
+chargefee
1
ATM
Sen +gedltem Bill
— +date +has -1
= L I
thes TrafficCard
0" 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 £+ 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 HE2 type==Book Q! AL= &7|=|0{0} GtC}.

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 ; : :

10



- 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

11



4 3 withDraw

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

HEII‘IE?_ user

¢

:m{nemrype. 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

H = o hd i
retirn lanonanahode . !

- loopE2| 20| F&0 UL,
- readltem@| Bt&tZf01 languageMode?t 2t AL

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

: L i i ; i
1 : seecthalioninaien] 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)

- KOl YAl S0j2E DO HES A B20| 2telof QUct

12



L™ 2 - ok L

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

30 : getBalance (vod)

! " 91 peBalancevoid)
I N [ "5 Tz Vhamnce 'U
Rl - 33 : balance i

34 ine

- RAZR0| 22 EZ|0{QUCH ex) wants == true — amount > 0

- getBalanceQ| QIz}Zt0| Ct2CY,

- ATM9| receiptAmount?} BigtsH= 20| HA|Z|0 QUR| 4Tt

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|
ofc}
Lo .

- selectServiceQ| 2= 0|F A3ME|= inputPassword?t =&t |0 QUCt,
- inputPassword®| 22 Btete|= ZfQl modex F2=|0f QUCH
- InputTransferO| th4 JA0| Userdi|H| Y HE 2 Hst= &2
- printReceipt7t A& &l T ALEZPV HNE 28 2
Z0{0F St=0l|, YMEE £5t= F20| —|—E'—'.*E|01 ULt

HHN'

13



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 : getBook 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?} PasswordS 2 &5tH inputPasswordE E35ll modeE MAsH= 2E0|

FHE O ACE

- 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| ¢

-GN M= Y = ATM 7|7|7} &5 end?t
71718 Y R20| F25[0of ATt

D272 J0iA EA5tA|

=t

ct.
e[|, 22|27t Y

F
o -
A Ofz[ 2

14



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 § HAEQ|

-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



T EO||E|+= File Reader?} B2 U S

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

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

+getiemiD(itemType: int): int
+getPwd(itlemType int) int
+gel_balance(): int
+setBalance{money: int) void
+addlink{icid: int}: boolean
+get_name(): Stnng
+get_aid(): int

TEO| 2A5tHA| 2= blocked B4 224

book2 HYEO| OfL|C}.

TrafficCard

<toid:- ink
-end_date int
inkadalD: int
-trhe: File

-path: Fie

«hi- BufferReader

+get Toid(): int
+setDateRange{end_date: mt)- voad
+gatAccountiD{accountiD: int): woed

P L0 AFRE|= File Reader2t CountZt 22514

(o]
LS

=Lt

16



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 Made 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 Not Enough TC 800
Enough TC 801
Manage Receipt Not Enough Receipt 810
Enough Receipt 811
Manage Money Not Enough Meney 820
Enough Money 821
Too Many Meoney 822
Alarm Alarm Send Alarm 900
Mot Send Alarm a0
Cancel Cancel Cancel 1000
Clear 1001
Backspace 1002
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2.2 Description

valid Input 47H7] 50| R5 ZHE IS YHT
Invalid Item Type 22E Item Type® YT HP
Invalid Item Id HEE Ktem IDE YT 3L
Invalid Item Bank E2E Item BankS AT HF
Invalid Item Account ID E2E Itemn Account IDS YT HF
Check Aztol THYS et
Deposit £= oz
Withdraw E2 YETICL
Transfer =& ettt
Issue Traffic Card WEFICF et
Valid Password FRT HYHSE Y1pt
Invalid Password AR BE HIEYSE Yt
valid Money Once aHE B M
Valid Single Type Money ot ERC U= 02 B dsgin
Valid Multiple Type Money oe| EFC SUS ofa| B dYEL
Invalid Money wa5x H2 3UE gt
Currency el T St E dsigich
Bank. Hef & FAE 2WE =B

Valid Account ID
Invalid Account ID

FET Account IDE #2{THCH

FE8E ¥E Account IDE RISTHCL

Valid Money wET 39S Ygvict,
Invalid Money FatA @2 39S Ydeot
Valid Duration wET 717t Yot
Invalid Duration aESA B2 717t Yo

Agree 0|2 <fptol] So|gtct,
Disagree 0|2 oftof Eol8tx| Her
Increase Balance WARtel 2Y S SItAITICH
Decrease Balance Helxte] U AL ATICH
Send Money == 33Tk
Increase Balance H2|xte] 2= FHAITICH
Decrease Balance He|xtel g #dAATICH
Print Receipt H+SE HIYBCL
Not Print Receipt ALTE ==61x| Y=rt

Not Enough TC FIE7L BE5iCt

uE
Enough TC WEFIET} FESICL
Not Enough Receipt GFSS Y EX|Jt BEoCh
Enough Receipt S+SS E™Y BRI SHEoch
Not Enough Money ATME| X7} ZE5HX| B}
Enough Money ATMO| X|H|7} Z&siC)

Too Many Money ATMS| X7} 45 Bt
Send Alarm TE|AoH ZEE 2L
Not Send Alarm TeIXolH LYE BUiX Gech
Cancel HES FAgc
Clear S 7|2)etct

Backspace HolZtHOE SO0t7tct




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£8 M=) 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

SR E|AE0|A Text fileo] B2 2RI} /0] £33}
ZAM2{2|511 CHA| HCH2 S2H512] ofe RES 20 YREHY

oX
ol
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2. Error =4 Z(SV oM £+

2l

—_

d) =>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 WEIE JH47t HOIUSOE REFE W7t RESICD &

Test10- 901 Failed Alarm € 22| o= <& Error 4%

Test11- 1000 Passed

Test12- 1001 Passed

Test13- 1002 Passed

Test14- 100.200.300.700.810.900 Failed YE0| £ETH FR0| LUS 22| 4

Test15- 100.200.300.700.811 Passed

Test16- 100.200.300.701 Passed

Test17- 100.201.400.600.610.700.810.821.900 Failed YpS0| BETH FR0|| LUS 22| S

Test18- 100.201.400.600.610.700.810.822.900 Failed F430| BEotL =0| LR U2 2 Y22 B %S

Test19- 100.201.400.600.610.700.811.821 Failed 50000 Y2 EAS 1 5H3H0f 5000 Y0 ZHEICt

Test20- 100.201.400.600.610.700.811.822.900 Failed E0| P g2 22 UUS B2 %S

Test21- 100.201.400.600.610.701.821 Failed 50000 ¥ EAS 1 5H2H0f 5000 Y0 ZHEICt

Test22- 100.201.400.600.610.701.822.900 Failed E0| HP U2 ZR Y2 BUWA g4

Test23- 100.201.401.600.610.700.810.821.900 Failed G430 FE5 FR LS BUA| %43

Test24- 100.201.401.600.610.700.810.822.900 Failed YpZ0| BESIIL E0| LR B2 22 YUS 2UiA| oe

Test25- 100.201.401.600.610.700.811.821 Failed 50000 ¥E RS o 5H0i| 5000 0| 2 EICt

Test26- 100.201.401.600.610.700.811.822.900 Failed 20| HF U2 AR YYUS BUiz oS

Test27- 100.201.401.600.610.701.821 Failed 50000 Y2 EAUS 1 530 5000 YO0 2SI}

Test28- 100.201.401.600.610.701.822.900 Failed E0| P g2 22 AUS BUR| o4S

Test29- 100.201.402.600.610.700.810.821.900 Failed 012{ SH7t SA|0f| Y2 E|Z| 420 F4HS0| FE5H 2R LUS BUHZ| oS

Test30- 100.201.402.600.610.700.810.822.900 Failed | Of2f SHHI7t SA|0f YBEIR| 420 E4S0| FE5HLE E0| Y2 2 LS BUR| 943

Test31- 100.201.402.600.610.700.811.821 Failed 50000 Y2 EAUS 1 530 5000 YO0 2SI}

Test32- 100.201.402.600.610.700.811.822.900 Failed 0f2{ SH7t SA|0f Y2 E|Z| 420 EO| LR B2 22 YAUS 22| ok

Test33- 100.201.402.600.610.701.821 Failed 50000 ¥E RS o 3H0j| 5000 0| 2 EICt

Test34- 100.201.402.600.610.701.822.900 Failed O Stm7t A0 Y2EIR| 420 E0| LR B2 22 UAS 2R oS,

Test35- 100.202.300.404.430.601.611.700.810.820.900 Failed G430 BESI2L E0| 255 2R LS 2L oS

Test36- 100.202.300.404.430.601.611.700.810.821.900 Failed FLS0| BETHFR LUS BUHR| oS

Test37- 100.202.300.404.430.601.611.700.811.820.900 Failed E0| 255 22 AAS 22| ok

Test38- 100.202.300.404.430.601.611.700.811.821 Failed ES 08 EE 022 224 2R 2T

Test39- 100.202.300.404.430.601.611.701.820.900 Failed E0| 255 22 AAS 22| ok

Test40- 100.202.300.404.430.601.611.701.821 Failed ES 0 EE0Y E23M 242U QT

11—6(3)5(;[_42103_300_410_420_430_500_602_61 1.700.810.820.900 Failed B0 REAAL £0| R22 BE YHE 2R WS

Test42- . _

100.203.300.410.420.430.500.602.611.700.810.821.900 Failed +B0 PR B YIS BUAUS

Test43- . ==

100.203.300.410.420.430.500.602.611.700.811.820.900 Falled S o g guE 2 uE

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 E0| BE5 P LAUS B A4S

Test46- 100.203.300.410.420.430.500.602.611.701.821 Passed

IE§2703_300_410_420_430_501 .602.611.700.810.820.900 Failed B0 FEAAL 20| SRet e HE 2UA UB

Test48- . = ==

100.203.300.410.420.430.501.602.611.700.810.821.900 Falled 80 Fact e yHE 2UX A8

Test49- . -

100.203.300.410.420.430.501.602.611.700.811.820.900 Failed E0I 5% 22 AuE 2 ¥=

Test50- 100.203.300.410.420.430.501.602.611.700.811.821 Failed B A2 (01 Sof 2)8 YHe) %Hfaigrte;% FEHACE A4Sz g 0028
= =]

Test51- 100.203.300.410.420.430.501.602.611.701.820.900 Failed E0| 55 2 LAUS BUZ| A4S

Test52- 100.203.300.410.420.430.501.602.611.701.821 Failed BHAf2l(01E 501 28 YRS %H_zaigrtig FEUAHE AAHA Yn 002 2
= &

Test53- 100.204.300.432.601.610.700.801.810.821.900 Failed DEFICI} HESI L YAZ0| 25 2 U242 Bz %S

Test54- 100.204.300.432.601.610.700.801.810.822.900 Failed DEIIEI} HESI|L QA0 BE512L £0| US A AQ o2te Hijz| o2

Test55- 100.204.300.432.601.610.700.801.811.821.900 Failed WEIETH EESH AR YYUES BUi2 8

Test56- 100.204.300.432.601.610.700.801.811.822.900 Failed NEFIEI HEFIHL 20| Y2 AL UAUS B3R ¢S

Test57- 100.204.300.432.601.610.700.801.810.821.900 Failed GL30| FE5H AR AUS BUA| A4S

Test58- 100.204.300.432.601.610.700.801.810.822.900 Failed A4-S0| BEF32LE E0| U2 FR YEUS B2 e

Test59- 100.204.300.432.601.610.700.801.811.821 Failed EMolE FIEYZ 44871 0.3 Y2{2t S0{USLt 3 Z2f 7} Lz

Test60- 100.204.300.432.601.610.700.801.811.822.900 Failed E0| 4P g 22 UUS BU2| oS

Test61- 100.204.300.432.600.610.701.801.821.900 Failed WEIET HES P UBUS FLR| U

Test62- 100.204.300.432.601.610.701.801.822.900 Failed WEIEIH RES D E0| Y2 P LS BUA| oS
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Test63- 100.204.300.432.601.610.701.801.821 Failed EMolle FtEYa448710.3 Zelatn €lojQloLt 3 Zaf7t wHLi
Test64- 100.204.300.432.601.610.701.801.822.900 Failed 20| LT g ZS oS BUR| oS

16/64 (25%) Pass

3 Pairwise Testing Report

3.1 Categorize



Category | No | Values
Readltem 100 Valid
200 Deposit
201 Withdraw
Mode
202 Transfer
203 [ssueTC
300 Valid
InputPassword .
301 Invalid
InputBank 400 Select
500 Valid
InputAccountlD -
501 Invalid
InputCurrency 600 Select
700 Validinput
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

Values Description

Valid A71A =0 25 SHIE 9= Ye 3<%
Check Alztel ZtohS EHolstt
Deposit =2 0|z stct
Withdraw E8 oI350}
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3.3
Textfile for PICT
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3.4

Readltem: valid

Mode: Check, Deposit, Withdraw, Transfer, lssueTC
InputPassword: Yalid, Skip

InputBank: Select, Skip

InputAccount 1D Yalid, Skip

InputDuration: Yalid, Skip

InputCurrency: Select, Skip

InputMoney: Yalidinput, YalidSelectUnce, YallidSelectSingleType, YalidSelectMultipleType,

Agreement: Agree, Disagree, Skip

TCAlarm: Send, Skip

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

Transact ion&larm: Send, Skip

Receipt: Print, NotPrint

Receiptdlarm: Send

#

# Mode has constraints on InputPassword

#

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

#
# Mode has constraints on InputBank
#

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

#
# Mode has constraints on Inputdccount|D
#

if [Mode]l = "Transfer" then [Inputdccount!D] = "valid"
else [InputiccountID] = "Skip"

#
# Mode has constraints on InputDuration
#

If [Mode]l = "lssueTC" 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
#

It [Mode] = "Deposit" then [InputMoney] in {"validselectOnce", "ValidSelectSingleType"

Skip

"ValidSelectMultipleType"};

it [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] = "lssueTC" then [TCAlarm] = "Send"

else [TCAlarm] = "Skip"

#

# Mode has constraints on ActorTransaction

#

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

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

if [Mode] = "Check" then [ActorTransaction] = "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 [TranzactionAlarm] = "Send"
else [Transactiondlarml = "Skip":

Test Result
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1. Error$£d A

CPTt OpR7I2|2 2 0240| = R0 2[F QI of 27} 2ASH0] HIAE
2217t 0/25(0%) 2 AL AE LT

2 Errorsd =

No.| TestCase ‘ Result ‘ Description

1 [100.200.300.1401.1500 Passed

2 [100.200.300.1400.1500 Failed F4Z AV EEFE 4R LH0| 22| Y3,

3 [100.200.301 Passed

4 1100.201.802.1100.1200.1300.1400.1500 Failed 500002 =312 ©f 20| 50000| HAIE.

5 [100.201.300.802.1100.1200.1300.1401.1500 Failed 50000 S =32 T 3}TH0|| 5000 0| HAIE.

6 [100.201.300.803.1100.1200.1300.1400.1500 Failed 50000 S =%1S @ 320l 5000H0| HA|E

7 [100.201.801.1100.1200.1300.1401.1500 Failed HF0o| £I5t 4 0| 22| k=

8 [100.201.803.1100.1200.1300.1401.1500 Failed 50000 S =% [ 320l 5000 0| HAIE

9 [100.201.300.801.1100.1200.1300.1400.1500 Failed HFO|LL FF BRIVt 255 29 LEHO| 21| 943,
10 {100.201.301 Passed

11 100.202.300.700.800.1100.1201.1300.1401.1500 Failed St 22| E= FAt2le] =8 AR 238 4 08,
12 [100.202.300.700.800.1100.1201.1300.1400.1500 Failed St 22| E= FAt2le] =8 FHAeR 238 4 08,
13 [100.202.300.700.804 Failed =2 0¥ E= 023 234 20 27

14 100.202.301 Failed =2 0¥ E= 023 234 =20 27

15 ;80420343004400,500.800.900.11024120141300,1401415 Failed CiES0| AT} 25|57 oS

16 880_203_300400_500_800_901A1102_1201_1300_1401_15 Failed LS o] H27t 235|7| Oke

17 ;80_203_300400_500_800_9001102_1201_1300_1400_15 Failed CHEso| A2t 2357 oS

18 ;80420343004400,500.800.901.11024120141300,1400415 Failed CiEso| 220t 235/7] OFS.

19 [100.203.300.400.501 Passed

20 [100.203.300.400.500.804 Failed il Azt 23%2] 3.

21 [100.203.301 Passed

22 [100.204.300.600.1000.1100.1200.1300.1400.1500 Failed WEIIE HHO|LL 70| £E5 3 YO 22| 43,
23 [100.204.300.600.1000.1100.1200.1300.1401.1500 Failed WEIIE HHO|LL 70| £E5 3 YO 22| 43,
24 [100.204.301.601 Failed RE7[Zt0] 012E] A|ASH0F SiLE 00! H2E YaE.
25 [100.204.301 Passed

6/ 25 (24%) Pass
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4 Brute Force Testing Report
4.1 Testing Result
HIAEWHS | 7|2 P/F | |2 P/F Ol ¥HS H|2
1-1 Fail Fail -
(Pass) (Pass) (H2t Q1)
1-2 Fail Fail -
(Pass) (Pass) (H2t Q1)
1-3 Fail Fail =4 =el.
(Fail) (Pass)
1-4 Fail Fail 4 &l
(Fail) (Pass)
1-5 Fail Fail =4 =el.
(Fail) (Pass)
2-1 Fail Fail =4 =el.
(Fail) (Pass) (GitHub issue tracker L& =9l 238t
2-2 Fail Fail -
(Pass) (Pass) (tHat gi3)
3-1 Fail Fail =4 =l
(Fail) (Pass)
3-2 Fail Fail -
(Pass) (Pass) (tHat gi3)
3-3 Fail Fail 424 310
(Fail) (Pass)
3-4 Fail Fail 999 Tt 7tA| Hhof
(Fail) (Fail)

4-1 Fail Fail

(Pass) (Pass)
4-2 Fail Fail
(Fail) (Pass)




4-3 Fail Fail 999 B 72| HHof| OfX| 2 RIget 4~ QICt
(Fail) (Fail)
4-4 Fail Fail -
(Pass) (Pass) (‘Hat g13)
4-5 Fail Fail -
(Pass) (Pass) (‘Hat g13)
5-1 Fail Fail 0 7|s H|Z4
(Fail) (Fail) (ATt 220 271
5-2 Fail Fail 0 7|s H|Z4
(Fail) (Fail) (Mt 2320 271
5-3 Fail Fail MY 7|5 B EAL
(Fail) (Fail) (Mt 2320 271
5-4 Fail Fail 0 7|s H|Z4
(Fail) (Fail) (ATt 2320 271
6-1 Fail Fail 3 EFE.
(Fail) (Fail)
6-2 Fail Fail 4 =l
(Fail) (Pass)
FileNotFoundException2 253 H&2 = 247t Edst ¥ &LICt
t2tM Pass Percentage= 0% = 2Z0| 7tseh(Z= ¢t /2| Exceptiona A|2|8H Z21})
0/22 (0%) Pass
4.2 Additional Bruteforce Testing
Test Test Description P/F
Num
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FHEEY [ 71 HHIE 8217t LOIUA| 24 1 YHES 2B Fail
AUz 2-1 32 ATMZ|7|7} 100009 S 2|CHE B/5t Y= [ 10000¢ 9| 2= Fail
2-2 2l ATMZ(7[7} 10$2 2|2 B]5tn U2 EH 10%2| Y32 Fail

232 3-1 | 2 ATM7|7|7} 100094 Hg3t2 Q2| 92 1 2300082 Fail

0/4 pass (0 %) Pass

5 Code Scroll

5.1 Code Analysis
5.1.1 GUIController.javaOilM 72 &2 2[ul &= 9tA

= GUIController = ATM Bank = Account = TrafficCard 129

512 ATM javaOllAl 2| b Y=t 71 =2 A2 = LIEH Pairwise Test

FAIE i
oluf 21 A

GUIController. java 715 0 19 80.81% 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 B 93.94% 0.32

513 F Hf i /2

_|




al 4
Sun_24 581 A dE
Sun_08 105 E59 A3 FE0MO dH HA
Sun_10 72 A B MO Al 27|31 HA
JAVA_72 63 QM= Y F40| Qlojop &
JAVA_64 42 HHE2 OO A String concatenation assignment GIARRIQ] AR 27|
Sun_06 26 A 2Rl 20| HAL
Sun_17 20 HME LSO 2|9 ti4- AHOIEQL Al 221 Al0|2 HI 22 18

514 QHjLS

1. OAE printStackTrace? AFRE . <O =2>
Book.java 50 Book.Book(String, int) ltem
ATM java 96 ATM.ATM() ATM
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();
g=tMailID = getStr;
get5tr = br.readline();
rate = Integer.parselnt{getStr);

} catch (FileNotFoundException e) {

e.printStackTrace();

[JAVA_21] catch 2l M exception(java.io.FileNotFoundException)0| JH=Z =

8

[ERRO1-1] catch 2l A (java.io.FileNotFoundException)2] HIHEZS A2 E ]

[JAVA_44] Ml E (printStackTrace)?t AFZE. ]

[
[
[
[

[ERRO0-1] catch 20| printStackTrace HIH =2t =11 ]

Figure 1 ATM.java line 96

A AR LIS CO[&{LE CjH 2 ZE I SIHE|H S49] Lo[7F 2 4 AL,
TH2kA OfjQ] Ll Al ABH Y E S S2{HR] ZOtof BHet.
2. 2eHA0| 2Y FH0| giAL 2E BV EHE|Y AR RS <=5

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

B8a1
382 for(int j = @; j < pw_1; j++){
883 : ptn_s += "X" + " "3

[[JAVA_E4] HI=E 2 Ol Al String concatenation HAHXIE A2 &L ]

Figure 2 GUIController.java line 803

3. HYHE2 OHO||A String concatenation HALRIE AFRSH (=2>

GUIController.java 5 GUI GUI

5 ! import javax.swing.*;

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

& : import java.awt.¥;

[[JA‘.‘A_ES] "*"S | Z3 importES AIEEL. J

Figure 3 GUIController.java line 5

4. “¥’2 0|2%timport2E AI2E (&2

Ul

GUIController.java GUI GUI
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& : import javax.swing.¥;

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

6 : import java.awt.¥;

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

Figure 4 GUIController.java line 5

5. Identifier(ptn_s)7} 0|0] ZEZ MAHL|0] QO] hide?} LAEt (=2

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 = "";

45
[[Sun_ﬂg] identifier(ptn_s)2t 0|0 2==2 AAUS M S0 hide?| Y4 Er

—

[JAVA_70] identifier(ptn_s)2} 0|0] 2=2 MHL0 YO hide?t %’L."E.f]

Figure 5 GUIController.java line 645
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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 classOllM &S 40| itg +asiA 22 O HALS +~EH3H0{0F & classoll= ¢!
She2F 221
A 2|gFHQl HAIE 5HR| QERUATE.
RI3tZ £3, O|H|E & B2 A= 47t HH O] ALt &= 52| 2[FAQl O SO0| T
ZA St
Functional RequirementZ BHEA|7|A| 25T
A T2t 22 7|52 A2, EAM0llE 2AHstR| 2t ZEHO|ME 2AE ZotE &
eict.

Non Functional RequirementE 25 BHEA|7|Z| 25Tt
A, AzA0|2| k2 Ul

i 21 oY Y (It TE HA T EUC-KRZ A= 0{QIC)

i.  PlaceHolder 2{2|7} =|O0{QUZ| AL}, (default textZ 20| 017t ULCt)

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
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6 CTIP Plugins

6.1
6.1.1

Warning
Reliance on default
encoding

Find Bugs
Internationalization Warnings

=> & CategoryOl|lAl= Default A2YE 2| Y52 §I2 42 & XY §d2 1qstx| ¢
IEE SR

‘ Priority

High

Details

java.io.FileReader(File)

In file ATM java, line 121

In class ATM.ATM

In method new ATM.ATM()

Called method new java.io.FileReader(File)
At ATM java:[line 121]

At ATM java:[line 121]

Found reliance on default encoding in new ATM.ATM(): new

Reliance on default
encoding

High

Found reliance on default encoding in ATM.ATM.end(): new
java.io.FileReader(File)

In file ATM java, line 772

In class ATM.ATM

In method ATM.ATM.end()

Called method new java.io.FileReader(File)
At ATM java:[line 772]

At ATM java:[line 772]

Reliance on default
encoding

High

Found reliance on default encoding in ATM.ATM .getBalance(): new
java.io.FileWriter(File)

In file ATM java, line 560

In class ATM.ATM

In method ATM.ATM.getBalance()

Called method new java.io.FileWriter(File)
At ATM java:[line 560]

At ATM java:[line 560]

Reliance on default
encoding

High

Found reliance on default encoding in BankSystem.Bank.getBalance(): new
java.io.FileWriter(File)

In file Bank.java, line 195

In class BankSystem.Bank

In method BankSystem.Bank.getBalance()
Called method new java.io.FileWriter(File)
At Bank.java:[line 195]

At Bank.java:[line 195]

Reliance on default
encoding

High

Found reliance on default encoding in BankSystem.Bank.transfer(int): new
java.io.FileWriter(File)

In file Bank.java, line 287
In class BankSystem.Bank
In method BankSystem.Bank.transfer(int)
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Called method new java.io.FileWriter(File)
At Bank.java:[line 287]
At Bank.java:[line 287]

Reliance on default
encoding

High

Found reliance on default encoding in new ltem.Book(String, int): new
java.io.FileReader(File)

In file Book.java, line 58

In class Item Book

In method new Item.Book(String, int)
Called method new java.io.FileReader(File)
At Book.java:[line 58]

At Book.java:[line 58]

Reliance on default
encoding

High

Found reliance on default encoding in new Item.Card(String, int, int): new
java.io.FileReader(File)

In file Card.java, line 47

In class Item.Card

In method new Item.Card(String, int, int)
Called method new java.io.FileReader(File)
At Card.java:[line 47]

At Card.java:[line 47]

Reliance on default
encoding

High

Found reliance on default encoding in new Item.TrafficCard(): new
java.io.FileReader(File)

In file TrafficCard.java, line 52

In class Item.TrafficCard

In method new Item . TrafficCard()

Called method new java.io.FileReader(File)
At TrafficCard.java:[line 52]

At TrafficCard.java:[line 52]

Reliance on default
encoding

High

Found reliance on default encoding in Item.TrafficCard.getCardAmount():
new java.io.FileReader(File)

In file TrafficCard.java, line 164

In class Item TrafficCard

In method Item.TrafficCard.getCardAmount()
Called method new java.io.FileReader(File)
At TrafficCard.java:[line 164]

At TrafficCard.java:[line 164]

Reliance on default
encoding

High

Found reliance on default encoding in Item.TrafficCard.setAccountID(int):
new java.io.FileWriter(File)

In file TrafficCard.java, line 143

In class Item.TrafficCard

In method Item.TrafficCard.setAccountID(int)
Called method new java.io.FileWriter(File)

At TrafficCard.java:[line 143]

At TrafficCard.java:[line 143]
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file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23DM_DEFAULT_ENCODING

<Reliance on default encoding)

e, 712 SUS A0l HE5ITt IHYELIC

H
2HILICH CH| APIE AHZStD Charset 0|2 £ Charset Z4A|E BAH22
2| 5H04OF FL T,

Byte to String(%<= String to Byte) BistS —’FﬁoH%fE HAZ0] Ciet 325 &
0|2 Qlot S8 217l 20| &4 = =)

6.1.2 Performance Warnings
=> & CategoryOl M= DAL EE, H| 284 2y /8 & 480 &2 = ZEE
EFA| L C.

Warning Priority Details

Boxing/unboxing to parse a primitive High Boxing/unboxing to parse a primitive new
BankSystem.Bank(String)

In file Bank.java, line 75

In class BankSystem.Bank

In method new BankSystem.Bank(String)
Called method Integer.intValue()

Should call Integer.parselnt(String) instead
At Bank.java:[line 75]

At Bank.java:[line 75]

Method concatenates strings using + in a Medium GUI.GUIController$10.actionPerformed(ActionEvent)
loop concatenates strings using + in a loop

In file GUIController.java, line 774

In class GUI.GUIController$10

In method

GUI.GUIController$ 10.actionPerformed(ActionEvent)
At GUIController.java:[line 774]

Method concatenates strings using +in a Medium GUIL.GUIController$11.actionPerformed(ActionEvent)
loop concatenates strings using + in a loop

In file GUIController.java, line 800

In class GUI.GUIController$11

In method
GUI.GUIController$11.actionPerformed(ActionEvent)
At GUIController.java:[line 800]

Method concatenates strings using +in a Medium GUI.GUIController$28.actionPerformed(ActionEvent)
loop concatenates strings using + in a loop

In file GUIController.java, line 1553

In class GUI.GUIController$28

In method
GUI.GUIController$28.actionPerformed(ActionEvent)
At GUIController.java:[line 1553]

Method concatenates strings using + in a Medium GUIL.GUIController$29.actionPerformed(ActionEvent)
loop concatenates strings using + in a loop
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In file GUIController.java, line 1708

In class GUI.GUIController$29

In method
GUI.GUIController$29.actionPerformed(ActionEvent)
At GUIController.java:[line 1708]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$30.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 1734

In class GUI.GUIController$30

In method
GUI.GUIController$30.actionPerformed(ActionEvent)
At GUIController.java:[line 1734]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$31.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 1760

In class GUI.GUIController$31

In method
GUI.GUIController$31.actionPerformed(ActionEvent)
At GUIController.java:[line 1760]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$33.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 1927

In class GUI.GUIController$33

In method
GUI.GUIController$33.actionPerformed(ActionEvent)
At GUIController.java:[line 1927]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$35.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2076

In class GUI.GUIController$35

In method
GUI.GUIController$35.actionPerformed(ActionEvent)
At GUIController.java:[line 2076]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$36.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2147

In class GUI.GUIController$36

In method
GUI.GUIController$36.actionPerformed(ActionEvent)
At GUIController.java:[line 2147]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$37.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2173
In class GUI.GUIController$37

44



file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION
file:///C:/Users/Mang/AppData/Local/Temp/BNZ.5b1bdae57169f26/findbugs-result-fantastic-disco_2018_06_08_18_43_37/main.html%23SBSC_USE_STRINGBUFFER_CONCATENATION

In method
GUI.GUIController$37.actionPerformed(ActionEvent)
At GUIController. java:[line 2173]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$38.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2200

In class GUI.GUIController$38

In method
GUI.GUIController$38.actionPerformed(ActionEvent)
At GUIController.java:[line 2200]

Method concatenates strings using + in a
loop

Medium

GUIL.GUIController$40.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2344

In class GUI.GUIController$40

In method
GUI.GUIController$40.actionPerformed(ActionEvent)
At GUIController.java:[line 2344]

Method concatenates strings using + in a
loop

Medium

GUIL.GUIController$41.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2404

In class GUI.GUIController$41

In method
GUI.GUIController$41.actionPerformed(ActionEvent)
At GUIController.java:[line 2404]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$42.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2430

In class GUI.GUIController$42

In method

GUI.GUIController$42 .actionPerformed(ActionEvent)
At GUIController.java:[line 2430]

Method concatenates strings using + in a
loop

Medium

GUI.GUIController$43.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 2455

In class GUI.GUIController$43

In method
GUI.GUIController$43.actionPerformed(ActionEvent)
At GUIController.java:[line 2455]

Method concatenates strings using +in a
loop

Medium

GUI.GUIController$8.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 614
In class GUI.GUIController$8

In method GUI.GUIController$8.actionPerformed(ActionEvent)

At GUIController.java:[line 614]
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Method concatenates strings using + in a
loop

Medium

GUI.GUIController$9.actionPerformed(ActionEvent)
concatenates strings using + in a loop

In file GUIController.java, line 748

In class GUI.GUIController$9

In method GUI.GUIController$9.actionPerformed(ActionEvent)
At GUIController.java:[line 748]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.ACC_ENG:; should this field be static?

In file ATM java, line 72

In class ATM.ATM

Field ATM.ATM.ACC_ENG
At ATM java:[line 72]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.ACC_KOR; should this field be static?

In file ATM java, line 71

In class ATM.ATM

Field ATM.ATM.ACC_KOR
At ATM java:[line 71]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.BANK_BA; should this field be static?

In file ATM . java, line 38

In class ATM.ATM

Field ATM.ATM.BANK_BA
At ATM java:[line 38]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM .BANK_CT; should this field be static?

In file ATM java, line 37

In class ATM.ATM

Field ATM.ATM.BANK_CT
At ATM .java:[line 37]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.BANK_KB; should this field be static?

In file ATM . java, line 35
In class ATM.ATM

Field ATM.ATM.BANK_KB
At ATM java:[line 35]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.BANK_SH; should this field be static?

In file ATM java, line 36
In class ATM.ATM

Field ATM.ATM.BANK_SH
At ATM . java:[line 36]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.BANK_TYPE_NUM; should this field be
static?

In file ATM java, line 34
In class ATM.ATM
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Field ATM.ATM.BANK_TYPE_NUM
At ATM java:[line 34]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_ENG; should this field be static?

In file ATM java, line 87

In class ATM.ATM

Field ATM.ATM.CASH_ENG
At ATM java:[line 87]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_KOR; should this field be static?

In file ATM java, line 86

In class ATM.ATM

Field ATM.ATM.CASH_KOR
At ATM java:[line 86]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_TYPE_HUNDRED_DOLLAR;
should this field be static?

In file ATM java, line 52

In class ATM.ATM

Field ATM.ATM.CASH_TYPE_HUNDRED_DOLLAR
At ATM java:[line 52]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_TYPE_MAN_WON; should this
field be static?

In file ATM java, line 49

In class ATM.ATM

Field ATM.ATM.CASH_TYPE_MAN_WON
At ATM java:[line 49]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_TYPE_NUM; should this field be
static?

In file ATM . java, line 48

In class ATM.ATM

Field ATM.ATM.CASH_TYPE_NUM
At ATM java:[line 48]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_TYPE_O_MAN_WON; should
this field be static?

In file ATM . java, line 50

In class ATM.ATM

Field ATM.ATM.CASH_TYPE_O_MAN_WON
At ATM java:[line 50]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CASH_TYPE_TEN_DOLLAR; should
this field be static?

In file ATM . java, line 51

In class ATM.ATM

Field ATM.ATM.CASH_TYPE_TEN_DOLLAR
At ATM java:[line 51]
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Unread field: should this field be static?

Medium

Unread field: ATM.ATM.CHECK_MODE; should this field be
static?

In file ATM java, line 63

In class ATM.ATM

Field ATM.ATM.CHECK_MODE
At ATM java:[line 63]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.DEPOSIT_MODE; should this field be
static?

In file ATM java, line 64

In class ATM.ATM

Field ATM.ATM.DEPOSIT_MODE
At ATM java:[line 64]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.FEE_ENG; should this field be static?

In file ATM java, line 92
In class ATM.ATM

Field ATM.ATM.FEE_ENG
At ATM java:[line 92]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.FEE_KOR; should this field be static?

In file ATM java, line 91
In class ATM.ATM

Field ATM.ATM.FEE_KOR
At ATM java:[line 91]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.HUNDRED_DOLLAR; should this field
be static?

In file ATM . java, line 96

In class ATM.ATM

Field ATM.ATM.HUNDRED_DOLLAR
At ATM java:[line 96]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.ISSUE_MODE; should this field be
static?

In file ATM java, line 67

In class ATM.ATM

Field ATM.ATM.ISSUE_MODE
At ATM java:[line 67]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.MAN_WON; should this field be
static?

In file ATM java, line 98

In class ATM.ATM

Field ATM.ATM.MAN_WON
At ATM java:[line 98]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.MAX_CASH; should this field be
static?
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In file ATM java, line 47

In class ATM.ATM

Field ATM.ATM.MAX_CASH
At ATM java:[line 47]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.OMAN_WON; should this field be
static?

In file ATM java, line 99

In class ATM.ATM

Field ATM.ATM.OMAN_WON
At ATM java:[line 99]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.READY_MODE; should this field be
static?

In file ATM java, line 62

In class ATM.ATM

Field ATM.ATM.READY_MODE
At ATM java:[line 62]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.TEN_DOLLAR; should this field be
static?

In file ATM java, line 95

In class ATM.ATM

Field ATM.ATM.TEN_DOLLAR
At ATM java:[line 95]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.TRANSFER_MODE; should this field be
static?

In file ATM . java, line 66

In class ATM.ATM

Field ATM.ATM.TRANSFER_MODE
At ATM .java:[line 66]

Unread field: should this field be static?

Medium

Unread field: ATM.ATM.WITHDRAW_MODE; should this field
be static?

In file ATM java, line 65

In class ATM.ATM

Field ATM.ATM.WITHDRAW_MODE
At ATM java:[line 65]

Unread field: should this field be static?

Medium

Unread field: BankSystem.Bank.AID_INDEX; should this field be
static?

In file Bank.java, line 37

In class BankSystem.Bank

Field BankSystem.Bank.AID_INDEX
At Bank.java:[line 37]

Unread field: should this field be static?

Medium

Unread field: BankSystem.Bank . BALANCE_INDEX; should this
field be static?
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In file Bank.java, line 38

In class BankSystem.Bank

Field BankSystem.Bank.BALANCE_INDEX
At Bank.java:[line 38]

Unread field: should this field be static?

Medium

Unread field: BankSystem.Bank.NAME_INDEX; should this field
be static?

In file Bank.java, line 36

In class BankSystem.Bank

Field BankSystem.Bank.NAME_INDEX
At Bank.java:[line 36]

Unread field: should this field be static?

Medium

Unread field: BankSystem.Bank.TCID_INDEX; should this field
be static?

In file Bank.java, line 39

In class BankSystem .Bank

Field BankSystem.Bank.TCID_INDEX
At Bank.java:[line 39]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. AID_SIZE; should this field be
static?

In file GUIController.java, line 59
In class GUI.GUIController

Field GUI.GUIController. AID_SIZE
At GUIController.java:[line 59]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. CASH_STRING; should this
field be static?

In file GUIController.java, line 58

In class GUI.GUIController

Field GUI.GUIController. CASH_STRING
At GUIController.java:[line 58]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_ADMIN; should this
field be static?

In file GUIController.java, line 110

In class GUI.GUIController

Field GUI.GUIController. MODE_ADMIN
At GUIController.java:[line 110]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_CHECK; should this
field be static?

In file GUIController.java, line 105

In class GUI.GUIController

Field GUI.GUIController. MODE_CHECK
At GUIController.java:[line 105]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_DEPOSIT; should this
field be static?
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In file GUIController.java, line 106

In class GUI.GUIController

Field GUI.GUIController. MODE_DEPOSIT
At GUIController.java:[line 106]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_ENG; should this field
be static?

In file GUIController.java, line 97

In class GUI.GUIController

Field GUI.GUIController. MODE_ENG
At GUIController.java:[line 97]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_ISSUE; should this field
be static?

In file GUIController.java, line 109

In class GUI.GUIController

Field GUI.GUIController. MODE_ISSUE
At GUIController.java:[line 109]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_KOR; should this field
be static?

In file GUIController.java, line 96

In class GUI.GUIController

Field GUI.GUIController. MODE_KOR
At GUIController.java:[line 96]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_TRANSFER; should this
field be static?

In file GUIController.java, line 108

In class GUI.GUIController

Field GUI.GUIController. MODE_TRANSFER
At GUIController.java:[line 108]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_WAIT; should this field
be static?

In file GUIController.java, line 104

In class GUI.GUIController

Field GUI.GUIController. MODE_WAIT
At GUIController.java:[line 104]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. MODE_WITHDRAW:; should
this field be static?

In file GUIController.java, line 107

In class GUI.GUIController

Field GUI.GUIController. MODE_WITHDRAW
At GUIController.java:[line 107]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController.PWD_SIZE; should this field be
static?
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In file GUIController.java, line 57
In class GUI.GUIController

Field GUI.GUIController.PWD_SIZE
At GUIController.java:[line 57]

Unread field: should this field be static?

Medium

Unread field: GUI.GUIController. TC_DATE_SIZE; should this
field be static?

In file GUIController.java, line 60

In class GUI.GUIController

Field GUI.GUIController TC_DATE_SIZE
At GUIController.java:[line 60]

Unread field: should this field be static?

Medium

Unread field: Item.Book.ID_SIZE; should this field be static?

In file Book.java, line 31
In class [tem.Book

Field Item.Book.ID_SIZE
At Book.java:[line 31]

Unread field: should this field be static?

Medium

Unread field: Item.Book.PARSING_AID; should this field be
static?

In file Book.java, line 29

In class Item.Book

Field Item.Book.PARSING_AID
At Book.java:[line 29]

Unread field: should this field be static?

Medium

Unread field: Item.Book.PARSING_BID; should this field be
static?

In file Book.java, line 33

In class Item.Book

Field Item.Book.PARSING_BID
At Book.java:[line 33]

Unread field: should this field be static?

Medium

Unread field: Item.Book.PARSING_BPWD; should this field be
static?

In file Book.java, line 34

In class Item.Book

Field Item.Book . PARSING_BPWD
At Book.java:[line 34]

Unread field: should this field be static?

Medium

Unread field: Iltem.Book.PWD_SIZE; should this field be static?

In file Book.java, line 32

In class Item.Book

Field Item.Book.PWD_SIZE
At Book.java:[line 32]

Unread field: should this field be static?

Medium

Unread field: Item.Book.TAB_SIZE; should this field be static?

In file Book.java, line 30
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In class Item.Book
Field Item.Book. TAB_SIZE
At Book.java:[line 30]

Unread field: should this field be static?

Medium

Unread field: Item.Card.ID_SIZE; should this field be static?

In file Card.java, line 24
In class Item.Card

Field Item.Card.ID_SIZE
At Card.java:[line 24]

Unread field: should this field be static?

Medium

Unread field: Item.Card.PARSING_AID; should this field be
static?

In file Card.java, line 22

In class Item.Card

Field Item.Card.PARSING_AID
At Card.java:[line 22]

Unread field: should this field be static?

Medium

Unread field: Item.Card.PARSING_CID; should this field be
static?

In file Card.java, line 26

In class Item.Card

Field Item.Card.PARSING_CID
At Card.java:[line 26]

Unread field: should this field be static?

Medium

Unread field: Item.Card.PARSING_CPWD; should this field be
static?

In file Card.java, line 27

In class Item.Card

Field Item.Card.PARSING_CPWD
At Card.java:[line 27]

Unread field: should this field be static?

Medium

Unread field: Item.Card.PWD_SIZE; should this field be static?

In file Card.java, line 25

In class Item.Card

Field Item.Card . PWD_SIZE
At Card.java:[line 25]

Unread field: should this field be static?

Medium

Unread field: Item.Card.TAB_SIZE; should this field be static?

In file Card.java, line 23
In class Item.Card

Field Item.Card. TAB_SIZE
At Card.java:[line 23]

Unread field

Medium

Unread field: Item.TrafficCard.end_date

In file TrafficCard.java, line 34
In class Item.TrafficCard

Field Item.TrafficCard.end_date
At TrafficCard.java:[line 34]
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Unread field

Medium Unread field: Item.TrafficCard.linkedAID

In file TrafficCard.java, line 35
In class Item.TrafficCard

Field Item.TrafficCard.linkedAID
At TrafficCard.java:[line 35]

{Boxing/unboxing to parse a primitive)

Boxed primitive= 2AtE 25 E Y G|0f boxing=|Z| %2 primitivegtE F2ELICH 2 parseXXX methodE 2&3t= 20| o

fol
1o
N
i

-IOI|__||:|..

6.1.3 Dodgy code warnings

Warning
Dead store to local
variable

Priority
High

Details
Dead store to guic in GUI.GUIController.main(String[])

In file GUIController.java, line 127

In class GUI.GUIController

In method GUI.GUIController.main(String[])
Local variable named guic

At GUIController.java:[line 127]

At GUIController.java:[line 127]

Method uses the same
code for two branches

Medium

ATM.ATM.end() uses the same code for two branches

In file ATM java, line 767
In class ATM.ATM

In method ATM.ATM.end()
At ATM java:[line 767]

At ATM java:[line 770]

Dereference of the
result of readLine()
without nullcheck

Medium

Dereference of the result of readLine() without nullcheck in new ATM.ATM()

In file ATM java, line 130

In class ATM.ATM

In method new ATM.ATM()
Value loaded from getStr
At ATM java:[line 130]

At ATM java:[line 130]

Dereference of the
result of readLine()
without nullcheck

Medium

Dereference of the result of readLine() without nullcheck in ATM.ATM.end()

In file ATM java, line 784
In class ATM.ATM

In method ATM.ATM.end()
Value loaded from getStr
At ATM java:[line 784]

At ATM java:[line 784]
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Redundant nullcheck of
value known to be non-
null

Medium

Redundant nullcheck of String.substring(int, int), which is known to be non-
null in new Item. TrafficCard()

In file TrafficCard.java, line 61

In class Item.TrafficCard

In method new Item . TrafficCard()

Return value of String.substring(int, int) of type String
Redundant null check at TrafficCard.java:[line 61]
Redundant null check at TrafficCard.java:[line 61]

Exception is caught
when Exception is not
thrown

Medium

Exception is caught when Exception is not thrown in new Item.Book(String,
int)

In file Book.java, line 105

In class Item Book

In method new Item.Book(String, int)
At Book.java:[line 105]

At Book.java:[line 105]

Exception is caught
when Exception is not
thrown

Medium

Exception is caught when Exception is not thrown in new Item.Card(String,
int, int)

In file Card.java, line 97

In class Item.Card

In method new Item.Card(String, int, int)
At Card.java:[line 97]

At Card_java:[line 97]

Exception is caught
when Exception is not
thrown

Medium

Exception is caught when Exception is not thrown in new Item.TrafficCard()

In file TrafficCard.java, line 120
In class Item TrafficCard

In method new Item.TrafficCard()
At TrafficCard.java:[line 120]

At TrafficCard.java:[line 120]

Method discards result
of readLine after
checking if it is non-null

Medium

Item.TrafficCard.getCardAmount() discards result of readLine after checking if
it is non-null

In file TrafficCard.java, line 171

In class Item.TrafficCard

In method Item.TrafficCard.getCardAmount()
At TrafficCard.java:[line 171]

At TrafficCard.java:[line 171]

Write to static field
from instance method

Medium

Write to static field Item.TrafficCard.count from instance method new
Item.TrafficCard()

In file TrafficCard.java, line 65

In class Item.TrafficCard

In method new Item . TrafficCard()
Field Item.TrafficCard.count

At TrafficCard.java:[line 65]

At TrafficCard.java:[line 65]
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6.1.4 Metrics
2530 lines of code analyzed, in 57 classes, in 4 packages

Metric Total Density™®
High Priority Wamings 12 474
Medium Priority Warnings 84 33.20
Total Warnings 96 37.94

(* Defects per Thousand lines of non-commenting source statements)

6.1.5 Summary

Warning Type Number
Internationalization Warnings 10
Performance Warnings 7o
Dodgy code Warnings 10
Total 96

6.2 PMD
621 bl 2l MY

AccessorMethodGeneration : L{F / 2| S A2| private ZE2} O A0
MM ABHY| 2f5l Ats Al Bl HAEZF T|sHOFstCt,
AvoidReassigningParameters: 0§75 ZHZ| 24 5+A| LOFOF STt
Unusedimports: At&SHA| 8= importE I|3HOF SHC,
UnusedLocalVariable: AF23H2| %= A 4E T|SHOF SHCt
UnusedPrivateFields: AtE3at2| k= private fieldE L[sH{Of StCf.
LooseCoupling: 'ArrayList'@t 22 A2 T4l QIE{I|O|AF AFESH= 20| ZCt
UseVarargs: HIES DF2|S} O H-2 ARBSH= OIAE L 4/dAte| S varargs AHES
Jneqsfiopetct,
SwitchStmtsShouldHaveDefault: Switch&2 default label2 7HA| 11 QL0{0F SHCt
SystemPrintln: System.out.print2| AF22 X|sHOF T}
ForLoopCanBeForeach: foreach&2 2 CHAH|& 4~ Q= for20|Ct,

OneDeclarationPerlLine: Mg WhOIC} 5t S22 ARG A2 ZE 7542

00l

FefAIZICY.

6.2.2  Summary
Z 2[Hf 2~ 1 62874

ol & 9l 4

=
ATM java 38
Account.java 6
Bank.java 14
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GUIController.java 544
Book.java 5
Card.java 5

TrafficCard.java 16

9|1 33 o 9

2|Hf 2l Number

AccessorMethodGeneration 468
AvoidReassigningParameter: 2
Unusedimports 2
UnusedLocalVariable 1
UnusedPrivateFields 4
LooseCoupling 1
UseVarargs 1
PositionLiteralsFirstinComparisons 8
SwitchStmtsShouldHaveDefault 2

SystemPrintin 107
ForLoopCanBeForeach 11
OneDeclarationPerLine 21
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7 Overall

3.1 System Test Result
3.1.1 Category-Partition Test
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5. A 2|FHQl A E otR| LUALE.
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ZA st
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