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Software Verification

1. Specification Review
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- Non-functional Requirements & [page 3]

4. Non-functional Requirements
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- Functional Requirements & [page 6~7]

R& Print Error Hidden
RE.1 Check Error Hidden

2> =AMO0| HA|El Functional requirementsOl FA|Z[X|2 ‘Check Error'2t= ®=7} System

FunctionsOfl HA|Z[0f RUELIC} Functional requirementsil F71H 01 HA|7} ZQstL|Ct,

- Use case &t& [Pagel10 ~11]

Use cased by Actor

Deposit Withdraw Transfer Check balance Pay utility bill
Exchange Insert Loan Deposit without bankbook
Use cased by Event
Request Print error Transaction lock Check validation | Pay utility bill
Customer’s data message

Take charge Print transaction | Proceed forced

receipt Termination

Check credit Check password

= Use case by actor@ Use case by EventOf] 53t use case?t SEE[0 JASLICF
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- Use case && [page 13]
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- Identify the relationships between Use-case #& [page 12]
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- Use case Description £2 [page 14]

Use Case 2. Withdraw

Actors Customer

-Customer can withdraw cash from account by using card or
bankbook.

-Customer can only withdraw money in unit of 10000% and
50000% under balance.

Description -Customer has withdrawing limit at a day.

-Customer needs to choose the number of 500004,

-Customer needs to know password of an account.

-If customer successfully withdraws, ATM requests Offer to update

server information.(Hidden)

2 Use case 'Withdraw'2| description0i| Stage 10030 FA|Z[0] UX| %2 'limit at a day' 2=
7HE0l M2 STYELICE Stage 100301 &S 715t LetdS |XISHOF rLICE

1.2 Stage 2030 A &4

- Use case description 2t& [page 11]

Use Case 12. Forced Termination

Actor (None)

Purpose End transaction when error occurs more than 3 times
Overview System ends transaction automatically when error except

password error occurs more than 3 times.

Type Primary and Essential
Cross Reference Functional Requirements : R2.3, R24, R2.5, R3.3

lUse Case : Print Error, Transaction Lock, Check Password

Pre-Requisites Error occurred more than 3 times

> Use case description &f BA|El Pre-Requisites ‘Error occurred more than 3 times'= &H =
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- Use case Description &2 [page 12]

Use Case 15. Insert

Actor Customer

Purpose Check wvalidation of information inputted

Cverview System checks wvalidation of basic information inputted after

selecting menu from basic screen.

Type Primary and Essential
Cross Reference Functional Requirements : R1.1, R1.2, R1.4, R1.5, R1.6, R1.7, R1.8,
R2.3, R3.1, R3.2

Use Case : Deposit, Withdraw, Transfer, Exchange, Loan, Check

Balance, Pay Utility Bill, Print Error, Request Customer's Data

2 Use case 'Insert'= Use case O|§2 EH HIIE F%ICHE 90|E 7HX|=0 Al=80|M
ZZ2I-0|7| 20 22[He2 Fst= 0| oL EZ S| 2= TS SiZSHEHA

MH 7|52t & O OfE ZlE= description@ 2 80| sl £QiL|ct,

- System Sequence Diagram &3 [page 21]

Activity 2035, Define System Sequence Diagrams

Use Case : Deposit

1. Customer selects deposit menu from the basic

screen.

(] S¥Etem
2. System prints out "Input check card or bankbook -T(
or credit card". B 1 : selact deposit()
3. Customer inputs credit card, check card or i J
bankbook.
& - & . q 2 : Insert) <
4. If wuser information is walid(from “Insert” and H "J

"Request Customer’s Data”), ask customer to input
3 : imput maney ()

cash. | |

5. Customer Inputs cash in unit of 10000% and
S0000%.

6. System checks amount of cash inputted.

7. If total amount of money is correct, system
invokes "Print transaction receipt™

8. (5) If Transaction Receipt is successfully printed,

ask Offer to update server information.

> Z}EF sequencel FA|El 8% Transaction Receiptl| A EZL EXWSHA| UESLICE O|0f 2t
i CHAOf St siA0| OOz SR & L(Ct.
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- System Sequence Diagram #& [page 21]
Use Case : Withdraw
1. Customer selects withdraw menu from the basic
screen. -~
2. System prints out “Input check card or bankbook”. E{» P
3. Customer inputs check card or bankbook. ’_&;L
4. If user information is valid{from “Insert”), System asks 1: select withdraw()
customer to input amount of money to withdraw. T_I
5. Customer inputs amount of money in unit of —— =
10000% and 50000% to withdraw from account. 'U
6. System asks for password for the account. :
7. Customer inputs password for the account. Nz st peeer i) o
8. Invoke "Check Password”. If password is correct, |_|
System counts numbers of bills. :
9. Invoke “Request Customer's Data”. If balance is
enough, System withdraws cash and invokes “Print
Transaction Receipt”.
10. If Transaction Receipt is successfully printed, System
asks Offer to update server information.
> A& sequencel HA|E 9 Request Customer’s Datal| Stat®E7} ZEXSHK| L& LICH O|of
ek sie THAIO et 40| Ofoj2 < of /=L Tt
> S5 os

- State diagram & [page 35]

< Use Case : PayUtilityBill >

L
o _ Select PayUtilityBill
WaitingForSelectingMenu | +|
PrintRecipt
¥
“Check password = "trug”
PayUtilityBill -

MOz Systeml| SEO| &TE Diagram =410 LIEfLE UKD &ES
-i

DiagramO| 2{X RU0f Fetot si40| oHSLICH.

WaitingForinputGiro |

. Check validation = “trug”
. ]

WaitingForinputiD

Check validation = “true”
. ]

WaitingForinputPassword -

theck password = "false”

2> M0 X[HH2= SSH= Use case 'Forced termination'0f| St state diagramO| ZXYSHX|
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- Traceability analysis [page 40]

Use case

Deposit
Withdraw

L Deposit Without
bankbook

v Transfer

L i

Exchange

Loan

Y ¥ ¥

Check Balance

Pay Utility Bill

k.

o Print Transaction

Receipt

" Take Charge

X

Print Error

Forced Termination |

Transaction Lock

| Request Customer's
Data

Insert

k J

Check Password
Check Credit
L Update Server

¥

Ak

Ver 1.0

Operation

1.selectMenu

2.nsert

JinputMoney

4. inputAccount

| S.inputPassword

B.inputMoneyTolLoan

7withdrawMoney

H.selectBank

S.printTransationReceipt

10.inputMoney

« 11.takeCharge

12.chooseCurrency

13.giveCurrency

, 14.inputBill

"

15.checkWValidation

1

- 16.checkPassword

L 17.checkCredit

18.printRecentTranscati

Information on

2> THEMYOZ B E Use case?t Operationg 72| G1ZA0| EZE|| QUALE F2E[0f ASLICH
Z|CH R QI0] BE AZZ O|QH auIF 2710| ¢ 7= XFLoE d3X|s AR
20 JAELCH

> JMEtdoz FAMO| L{E0| #XHO|X| 1 ofif2=st FF20| EEL|Ct O] StagezAl2t
XU FEL L& EXSD HX[0 2 24 WoME Latdo] IR gt= 220 EHA
D= oM MEHEQl FM 70| Eod| EQLICE
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1.3 Stage 2040 &AM &4
- Interaction Diagram & [page 23]
2. Withdraw
% :Man System

= Customer
: 1 : select menu()

2 : insert()

U e .

3 : check account()

Ver 1.0

4 : check valdation()

P

-5 ﬁg
. : g
[de:E ] 6 : mput moneyTowithdraw
E 7 : input password
e
. 8 : check password()
S 7|E EMNO| HAIZIO U= AccountES S passwordetQl RALE0| WK QUELICH Offer,
account?t &z 8L HAISI0 Rzeh2 S| ZdoF gFL|LCt

- Interaction Diagram 2 [page 23]

b. Loan
&
At !
: 1 : select menuf) 2 :
1 insert()

k2

i

31 check account)

51 valid

"’U 4 check valiaton) . |

2> AccountOf| CH3t validation=2 7l

=
account®} offerZto] A s2t2s

0F %

StO 2 OfferOf A
AlSoF BhL|LCE,
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Software Verification

2. Brute force testing

2.1 brute force test case
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Software Verification
2.2 Test execution
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3. Category Partitioning Test

3.1 Testable units

Program mode

Configuration =
Availability

Address type

Data type
e Bill type

Check sender address

Check loan limit

Check Check password

Check receiver address

Check balance

2 3709 groupdt 97H9| categoryE E=ZEIELICE

3.2 Representative classes of value

Deposit 101

Deposit without bankbook 102

Withdraw 103

Program Loan 104
mode Transfer 105
Exchange 106

Pay utility bill 107

Check balance 108

o Available 111
Availability Unavailable 112
Valid format 201

Address type Short address 202
Long address 203

Valid unit (10000, 50000) 211

0 < 10000 212

Bill type 10000 < 50000 213
50000 < 100000 214

Over integ_;er range 215

12



Software Verification Ver 1.0
Check sender Exist address 401
address Non-exist address 402
Check loan Input < limit 411
limit Input > limit 412
Check Correct password 421
password Incorrect password 422
. Exist address 431
Che:: dr;cszlver Non-exist address 432
Same with sender address 433
Check balance Enough money 441
Not enough money 442

2 2 category® 2 representative classes of valueS &1 HZE OfZ&LICH

3.3 Generate Test case

> S0 T categoryE Sl T 11520712 test caseE M MHMELICt

3.3.1 Single Constraint M-&

Address type

Short address

Long address

Bill type

Over integer range

Check sender address

Non-exist address

Check loan limit

Input > limit

Check password

Incorrect password

Check receiver address

Non-exist address

Check balance

Not enough money

Program mode

Check balance

> 7|& 11520702] test case?t T 12172 FEH=ASLIC

3.3.2 Error Constraint M &

Check receiver address

Same with sender address

> 7|&E 121719 test case’t T 662 EOSASLILCE

13
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3.3.3 If-Property Constraints

Category

Program mode

Availability

Address type

Bill type

Check sender address
Check loan limit

Check password
Check receiver address

Check balance

S R=2
1o

Representative classes of
value

Deposit
Deposit without bankbook
Withdraw
Loan
Transfer
Exchange
Pay utility bill
Available
Unavailable
Valid format
Valid unit (10000, 50000)
0 < 10000
10000 < 50000
50000 < 100000

Exist address
Input < limit

Correct password
Exist address

Enough money

Ver 1.0

Constraints

[property deposit]
[property noBankbook]
[property withdraw]
[property loan]
[property transfer]
[property exchange]
[property utility]
[property AB]
[property UAB]
[property VA]

[if lutility] [property VM]
[if tutility]

[if tutility]

[if lutility]

[if VA && (transfer || exchange || utility ||

loan || withdraw)] [property ESA]

[if (VM && ESA) && loan]
[if ESA && !deposit
&& 'noBankbook] [property CP]
[if VA && (transfer || deposit ||
noBankbook)] [property ERA]
[if CP && (withdraw || transfer ||
utility || exchange)]

> 7|E 66712 test case?t & 60742 EO{SASLICL
3.4 Testing Result
ref# SEQUENCE description P/F
1 108 AEHEHEE EE|FC0L F
2 202 JIE HOIEOHEE HIHSE UHELL P
3 203 7IE 20|20 HEHEE YT P
4 215 =N U0 imEFU0| B B 01428 LS UHTI F
5 402 e AT HEN EX S BE AT HES QST F
6 12 CHE SU0 IS SH=2E0 2 FAS LTI P
7 422 ST HZHSE AHTILL F
B 432 S A HE EN S BE AT HEE LEEL. F
3 433 L I HEL 2 AE HEE 0 AT HEE YHEHL P
10 442 THHO| SE517) 22 I 3, &3, STE YT F
1 101, 111, 201, 211, 431 QTS RBSIDA HEf BA|TIX| 22 HTH0| HES A TS} M S F0S 01SsT P
1 101,111,201, 212, 431 H2HE TIHSI M HEY WX Z|X)| 22 AT ZEEH A IHHS O 00 A 100008 A0 SHS .. F
13 101, 111, 201, 213, 431 EHS FIHEIHA ) HE| DK 22 AT EEE HEHHE 9} 100002104 500002 0|2 2%E | F
14 101, 111, 201, 214, 431 | LS HES MWW MY BE|DIE| LS AT HES HTHHZ 0} 500002 0 1000002 At0|2] XS | F
15 101, 112, 201, 211, 451 SHEE TS T HEWTHEX D AT BES A TS Ot BES gUE UG ERGHE.. F

14
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Ver 1.0

16 101, 112, 201, 212, 431 QIZHE TTWEI T HEY7H RS AT MBS AT S 0L A . F
17 101, 112, 201, 213, 431 IS HAE TG HEY TR AT HEE A T S 2} 10000210 A 50000 .. F
18 101, 112, 201, 214, 431 US7HHE TS A7 F A E A ZH0| FFEE A THH = 2 500008 0l A 1000008 ... F
128 102, 111, 201, 211, 431 SET UG HUE WU HAM M BRIDR B2 HE HEE HSHE HHS FUE P
20 102, 111, 201, 212, 431 DETOIZ AE|S RS HAM Mo R T)A| RS HE HES ATHS 00 A 100002 | F
1 102, 111, 201, 213, 431 SEF US AHUS THSHEM HY BRIZA] LS HI0 HES HIHHZ2F 10000804 ... F
2 102, 111, 201, 214, 431 SEXH US HUES TFGHHM HY BRI ZA] L2 AT BES A ZHHZOES000021 A F
23 102, 112, 201, 211, 431 SEL AUZ HEE WHSIEA MIATH BRI D AT MG HEHS HES WS 4H . F
24 102, 112, 201, 212, 431 FEF U HUS THSHHA MR E A0 2 TS A IS 2 030 A 100008 ... F
25 102, 112, 201, 213, 431 EEE UFT HANE TTEEA HeY7H BXE AT HRE AT = 2 1000020 A 500002 F
26 102, 112, 201, 214, 431 = RS0 A HE| 7 E RS AT =R E A T =24 50000204 1000008 | F
7 103, 111, 201, 211, 401, 421, 441 SHHA B B DR] L2 KT MBS AT S HBTHH UM S Qe P
28 103, 111, 201, 212, 401, 421, 441 WEL A Ao TR TR Ze H 0 HES HTHS o HES | UM S S F
bl 103, 111, 201, 213, 401, 421, 441 {2HE TESHEA A TR DX @2 RS0 ZEC HEHE o HESH|ZHE S F
0 103, 111, 201, 214, 401, 421, 441 LA Ao ©E| TR LS H I MRS IS O HES H|UMS S F
31 103, 112, 201, 211, 401, 421, 441 FISHE A A7 RS AT R A IS0 HET | UHSE S5 F
32 103, 112, 201, 212, 401, 421, 441 Al _—;; RSB HE T R K|S | MRS H TS O HES UM S S ST F
33 103, 112, 201, 213, 401, 421, 441 EZHZE TS A AT RS AT M AT HE RES B UHSE a5 F
34 103, 112, 201, 214, 401, 421, 441 EEHIE DT A HEY TR E AT B A TS0 RES H L HEE 9HE) F
35 104, 111, 201, 211, 401, 411, 421 DISATE TBSHHA MY BRI DR L2 AT0] BT H| UHS O M ES FUS Y5 P
36 104, 111, 201, 212, 401, 411, 421 IS MBS TS A HE) BX TR HS AT T3 ) L HS 000 A 100008 MO[E F
37 104, 111, 201, 213, 401, 411, 421 CYZHEIS FBSI A e TR SR 22 H I ZE 3 H| LS 2100002 04 500008 F
kL] 104, 111, 201, 214, 401, 411, 421 SRS TP EA H2Y BR|CIK| 22 S0 E o H| L HS 0 S00008 64 1000008 . F
39 104,112, 201, 211, 401, 411, 421 CYE72E TSI A Ao HXIE HIH0H HESHHUHS o M WS UG ES.. F
40 104, 112, 201, 212, 401, 411, 421 CHEAEHS DTSR A 72 BRI E H 0| 2T H Lot 02 0) A 100008 A2 SRS F
41 104, 112, 201, 213, 401, 411, 421 CHS IS TITSH 3 A A2) BRI S AZH0] TS H| L =0 100002104 500008 AFO[2)... F
42 104, 112, 201, 214, 401, 411, 421 CYEHHE DY A 2 BRE AT B B L =0 500002 0 A 1000002 A0S F
43 105, 111, 201, 211, 401, 421, 431, 441 EEES TESHHA M BADR T2 AT B2E Y AT HE Y WESH|ZHEE P
44 105, 111, 201, 212, 401, 421, 431, 441 EZHENS MBI MY BE DA B2 AT DT ) AT O HETHHUHSE F
45 105, 111, 201, 213, 401, 421, 431, 441 HENS FIEs MM MY BR|TX| 2 HE0 HES U HI S0 HES HUMS S F
4 105,111, 201, 214,401, 421, 431, 441 | £Z72HE TITETM A TAIZR| 22 AD0 Z2E Y A IHE WSS H LHS S UHEL . F
47 105, 112,201, 211, 401, 421, 431,441 | =ZHJME T WTHEA| A2y TXIE ATH0) BT Y HIHSY BT H LHS S Q|0 FBT F
48 105,112, 201, 212,401, 421, 431, 441 | £FHS TWSEM HEY TXE AT 0| B2 W ATHHS0 DET H UHES L3 WIS F
49 105, 112, 201, 213, 401, 421, 43, 441 | £ZHHE TIWSIBAM A2 TR A0 BBo LY HTHH=0 HES H THSES Yt A5 F
50 108, 112, 201, 214, 401, 421, 431, 441 S0 e XS A|EH0] METH L HIHS0 BT | 2SS QS0 BET F
51 106, 111, 201, 211, 401, 421, 441 2HE ’:‘J@EFEM HE WA E|X B2 AT BB L AT HS RS HUMS S UH5IY . F
52 106, 111, 201, 212, 401, 421, 441 S TIEEEA Mo BASIE 22 A S0 BES L AZHE FESH|ZHES U5 F
53 106, 111, 201, 213, 401, 421, 441 = FIEEEAM HE BX| TR L2 HIH E HESHH UHS S QS5 F
54 106, 111, 201, 214, 401, 421, 441 HETHH UHSS 5 F
55 106, 112,201, 211, 401, 421, 441 MBS LY HEH SO MBS H| UHS S eI SET F
6 106, 112, 201, 212, 401, 421, 441 EJ’.‘J?“IEH‘E— TSI M M TR S 22 AD0 BT Y HTHSS T WSS UES F
=7 106, 112, 201, 213, 401, 421, 441 EITAHERS TSR HEY WA E 2 A0 HaE L) AT HES HETHH LSS YU . F
58 106, 112, 201, 214, 401, 421, 441 ETAHENES TSR A HEY T2 2 I BEkst ) AT =t HETHH| B M8 YUsE. F
59 107, 111, 201, 401, 421, 441 ZTIFHENE VB TEM AL TR T L2 A S0 W2 Y A EHED M | EHEE UHE F
60 107, 112, 201, 401, 421, 441 SIEAENE T M M2 TR E AT HES U A S M0 BT HYHEE U5 2T F

15
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F/F

refg
31
32
33
3d
35
36
37
38
1=
40
i1
42
435

o
45
415
a7
48
49
50
51
52
53
Sd
55
56
57
58
59
60

B/F

ref #

11
12

1&
17

19

2l
22

28
27

29
30

=
—

PR, 51702 test case

passo

=
—

3 Z1t 9719] test case

60712| test case
FailSt A} & LIt

> =

= 9/60 > 15% PASS

L|C}.

E)
=
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4. Pairwise Test

4.1 Testing Result

SEEE Hl=RakE] Axt= S
1 deposit unavailable vaild 0~10K
2 transfer available short 10~50K
3 deposit without bankbook available leng 500~100K
4 pay utility bill unavailable leng valid
5 exchange unavailable short 500~100K
6 loan available vaild valid
7 deposit unavailable vaild 10~50K
8 loan unavailable short 0~10K
9 withdraw unavailable long 10~50K
10 withdraw available vaild 500~100K
11 withdraw available short 0~10K
12 transfer unavailable vaild valid
13 deposit without bankbook unavailable short 0~10K
14 exchange unavailable long valid
15 withdraw unavailable short valid
16 deposit available long 500~100K
17 deposit without bankbook unavailable vaild 10~50K
18 transfer unavailable leng 0~10K
19 transfer available leng 500~100K
20 pay utility bill available vaild 0~10K
21 loan available long 10~50K
22 deposit without bankbook available vaild valid
23 loan unavailable vaild 500~100K
24 pay utility bill available short 500~100K
25 deposit available short valid
26 exchange available vaild 10~50K
27 exchange unavailable vaild 0~10K
28 pay utility bill available vaild 10~50K
29 loan available short valid

= Pict 22 H&E5IH pairwise HAEE

ZSA=
non-exist
exist
non-exist
non-exist
exist
exist
non-exist
non-exist
exist
non-exist
exist
non-exist
non-exist
non-exist
exist
non-exist
non-exist
exist
non-exist
exist
exist
non-exist
exist
non-exist
non-exist
exist
exist
non-exist
non-exist

TIHSHSLICE 297H9| test caseOf

CH=stA|

input<limit
input<limit
input<limit
input<limit
input<limit
input>limit
input<limit
input>limit
input<limit
input<limit
input<limit
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= 7/29 > 24% PASS

5. Overall

5.1 System test result
=> Brute force test: 0/19 = 0% PASS
= Category-partition test: 9/60 = 15% PASS
= Pairwise test: 7/29 = 24% PASS

5.2 Summary
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