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Comparison of Test Case Effectiveness Based on Dynamic Diagrams
Using Mutation Testing

Lee Hyuck Su' - Choi Eun Man™

ABSTRACT

It is possible to indicate the complex design and execution of object-oriented program with dynamic UML diagram. This paper shows
the way how to make several test cases from sequence, state, and activity diagram among dynamic UML diagram. Three dynamic UML
diagrams about withdrawal work of ATM simulation program are drawn. Then different test cases are created from these diagrams using
previously described ways. To evaluate effectiveness of test cases, mutation testing is executed. Mutants are made from MuClipse plug—in
tool based on Eclipse which supports many traditional and class mutation operators. Finally we've got the result of mutation testing and
compare effectiveness of test cases, etc. Through this document, we've known some hints that how to choose the way of making test
cases.

Keywords : UML, Dynamic Diagram, Test Case Generation, Mutation Testing
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Test case #1

Input: Card = “Not ATM”

Output: Eject card

Test case #2

Input: Card = “ATM”, Status = “Stolen”

Output: Eject card

Test case #3

Input: Card = “ATM’”, Status = “Okay”, Account = “Close”

Output: Eject card

Test case #4

Input: Card = “ATM, Status = “Okay”, Account = “Open”, PIN = “Tnudlid”
Qutput: Message “Invalid PIN: Try Again”

Input: Card = “ATM’, Status = “Okay”, Account = “Open”, PIN = “Invalid”
Output: Message “Invalid PIN: Try Again”

Input: Card = “ATM’, Status = “Okay”, Account = “Open”, PIN = “Invdlid’
Qutput: Message “Invalid PIN: Try Again”

Input: Card = “ATM', Status = “Ckay”, Accaunt = “Open”. PIN = “Indlid’, Try = <4>
Qutput: Message “Invalid PIN: Try Later” Eject card

Test case #5

Input: Card = “ATM’, Status = “Okay”, Account = “Open”, PIN = “Valid”

Output: Display “Hello”
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public class TestCaseofSeql4 extends TestCase {

private BankSystem tmpbanksys;
private String tmpid, twpname, tnpbalance:

public void setlUpi){

tmpid = "rnrtcn00";
trpname = "hyucksu lee™:
tmwphalance = "i00000%;

trmpbanksys = new BankSystem();

//oreate customer
2ssertTrue|tmpbanksys .createCustomer (tmpid, tmpname, tmpbalance));
J/log on
assertTrue (twpbanksys. lagon (twpid) ) ;
}

/{log on state check: current state is log on
public void testMethod _s4s7(){
String tmpwithdrawal = "10000";

assertEquals (trpbanksys.checkLogOn(], tmpbanksys.withdrawalloney(t:

i

{fchecking validate state of withdrawal: withdrawal possible
public void testMechod s8si0_1()¢
String twpwithdrawal = "10000";
long ltmpbalance = Long. parselong|tmpbalance) :
long ltmpwithdrawal = Long.parselong(tmpwithdraval) ;
bhoolean bvalide = false:
if i (ltmpbalance - ltmpwithdrawal) >= 0) hvalide = true:

assertEquals (bvalide, tmpbanksys. logon. geticcount (] . checkValidateli
}

public void testMethod s8s10 2Zi){

(22 7) =&t Clolol2oM P2 AUE|2E Saff M=

withdrawalMoney(amount; Checking [Logof Checked
LogOon LogOff

JUnit 2=

Activated

[Logon]

Checking
Vaildation of
Withdrawal

[balance>=amount]

Withdrawing

[balance<amount]

Showing
Account

(O 8) ATMS| QIE IS =&I5H AEf CHoloj 12

0

INT - Initial state of ATM
@ NA - Not Activated

CL - Checking LogOn

LF - Checked LogOff

CW - Checking Validation of
@ Withdrawal

WD - Withdrawing

SA - Showing Account

withdrawalMoney(amount)

Logoff
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Test Case #1 Test Case #2 Test Case #3
withdrawalMoney withdrawalMoney withdrawalMoney

(amount) (amount) (amount)
checkLogOn();; Logon checkLogOn();;Logon checkLogOn(),;Logoff
checkValidatewithmo checkValidatewithmo errorMessage()
ney(amount) ney(amount)
s balance>=amount  ;;balance<amount
withdraw(amount) getAmount()

getAmount()

(32! 10) AEH CHOlo{TR0IM 22 HIAE AHo|A

A

B
Withdrawal C
L]
Check Validate
D E
with Money o Check LogOn .
. [/
L]
[Validate Withdrawal ['validate Withdrawal
&& LogOnl] && LogOff]

Withdraw Act

Show Current
Account

H

O

(22 11) ATMS| IE THAS #E5H HE[H|E| Clojoj 1
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