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02 = LIS7| (divide-by-zero)
2= Hi{Y &2 (array-out-of-bounds error)
M4 E2{=3! (integer overflow)

o 0 O O O

>
rdo

=
= M2 (null dereference)
[2l 52~ (resource leak) S...
O 7|58 2% (functionality error)
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Eclipse 0| A JUnit A5}

7 B CHRlO|A| CHE Chs X8 915 m2a2e tiato R

ol

ingjava 82 [1) java
package translate;

¥ iz translate
» =\ JRE System Library [JavaSE-1.8]
v (B src
v { translate
» |J] TranslateString.java

import javax.swing.JOptionPane;

public static void main(String[] args) {

1

2

3

4

5 public class TranslateString {

6

7

8 TranslateTable m = new TranslateTable(l);

> @ TranslateTable.java 9 String original = JOptionPane.showInputDialog("53ts 2SS YsHR.");
10 String encoded = m.encode(original);
11 String decoded = m.decode(encoded);
12 JOptionPane. showMessageDialog(null, "original " + original + "\n encoded:

7] TranslateString java 1) TrarslateTabie jovs 3
1 package translate;

2

3 public class TranslateTable {

4 private int[] encode; // ZE -> ASSE FE (encode[0]: ' '° AFSIE TE
5 private int[] decode; // &&stel 3= > FC
6

7 // invariant: encode[@] = 5 <-> decode[5] = @
8

9- public TranslateTable(int seed) {

10 // if seed = 1

11 // " >a

12 // a->e

13 // b > 1

14 // c->m

15 // d ->q

16 // e ->u

17 /I f o>y

18 // g ->b

19 /7 ..

20 //

21 encode = new int[27];

22 decode = new int[27];



Eclipse 0|A JUnit A

O HAE %E* =cf A
{7 [X]

_U_-OI

— '—1|__
Q=X E.E'_l -~
- "1 —

New -> JUnit
Test Case MEH
> Next HE
New JUnit
Jupiter test MEH
= etz

v Etranslate
P =\ JRE System Library
v B src
v i translate
» [J] TranslateStrin
[ > I TranslateTabls
> B\ JUnit 5
> =\ Junit 4
P =\ Referenced Librarie!
» (= evosuite-report
P & evosuite-tests
2 Zzﬁﬂ > unfolding-app-templ:

a

translate.TranslateTable.java J

Open

Open With

Open Type Hierarchy
Show In

Copy

Copy Qualified Name
Paste

¥ Delete

N &EW

£ Remove from Context
Build Path
Source
Refactor

X #S
N&ET

g Import...
2y Export...

References
Declarations

<" Refresh
Assign Working Sets...

Coverage As

Run As

Debug As

Profile As

Validate

Restore from Local History...
Team

Compare With

Replace With

#% Generate tests with EvoSuite

Properties

F3

>
Fa
>

#sC

8V

(£

/|

2% Java Project
™4 Project...

le(ir
#Y Package

@ Class

¥ Interface

& Enum

© Annotation

&9 Source Folder

44 Java Working Set
9 Folder

[ File

[ Untitled Text File
[ Task

| 4
JUnit Test Case

=% Example...

=4 Other... #N

> Cricuuc — r1icw |.||t[27

decode = new int[27

“encode[@] = seed'

VoV Vv

vy

£

decode[seed]

for (int 1 = 1 1 <
int code = (enc¢
encode[1i] = codkt
decode[code] '
}



csexeEmamuAwee @0 0 0 0 0 09000200000
Eclipse 0|M JUnit AHESH|

() o
O LCIZdtd2HAE A
package translate;
3= AHA]
— oo import static
® @TeSt 9_| 9_||:|| org.junit. jupiter.api.Assertions.*;
test D‘”_)tl:jl' E—l‘ import org.junit.jupiter.api.Test;
_ class TranslateTableTest {
Q| HIAEE 2|5t
@Test
D”iE?:! void test() {
fail("Not yet implemented");
}
¥
\_ Y
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Eclipse 0|M JUnit AHESH|

O H|AE IE &HM e ~

-1 O
package translate;

O aSSGI’tTrue( -l) import static org.junit.jupiter.api.Assertions.*;

_ import org.junit.jupiter.api.Test;
Z=710| O[H g

class TranslateTableTest {

AE M3 O @Test

—E C-DIO, Ol-l"l I_:I void test() {

Al TranslateTable t = new TranslateTable(l);
11H String m = "abc";

String encoded = t.encode(m);
assertTrue(m.equals(t.decode(encoded)));




Eclipse O|A JUnit AFE35t7

O E‘”ﬁE )éléol'l: E‘”ﬁE " zzzn :3 ;%c)nthable t = new ’

Open With > " "
E. E II E—E I ' Ozen Type Hierarchy F4 Pg m = abc ’
EHA = Show In x%w » Ig encoded = t.enco
v tansite o wc "tTrue(m.equals(t.d
) R A ) J U 't » m\ JRE System Library [Javase- &= Copy Qualified Name
u n S n I v (B src ([ Paste 8BV
v {H translate ¢ Delete ©
T t A-l EH » [J] TranslateString.java
> |J] TranslateTable.java Remove from Context {38l
eSl == Build Path .
, : JU::t B Source X #8S >
> m\ Referenced Libraries Refactor NHT s
» (= evosuite-report
> &;-evosuite-tests g Import... ‘
> ‘?> unfolding-app-template-with- £ Export... ‘
References >
Declarations >
<" Refresh F5
Assign Working Sets...
Coverage As >
Run As > 1 JUnit Test XHEXT
Debug As >
Profile As > Run Configurations...
Validate ‘
Restore from Local History... }
Team > i
Compare With > |
Replace With >
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Eclipse O|A JUnit AFE35}7

O H|IAET} ESAI LIS £3 (2 A 02 =)

[% Package Explorer gfu JUnit 5% = B  [J] TranslateString.java TranslateTable.java [4) TranslateTableTest.java $2 |
(x] 3S] » -
o 1 BE @ &- ¥ 1 package translate;
Finished after 0.047 seconds 2
Runs: 1/1 ®& Errors: 0 B Failures: 0

e 3«import static org.junit.jupiter.api.Assertions.*;||

» [t TranslateTableTest [Runner: JUnit 5] (0.00

7 class TranslateTapleTest {

8

Qe @Test

10 void test() {

11 TranslateTable t = new TranslateTable(1);
12 String m = "abc";

13 String encoded = t.encode(m);

14 assertTrue(m.equals(t.decode(encoded)));
15 }

16

17 }

18

4
“IE

= Failure Trace & (5
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assertArrayEquals(a,b) : B altb7t LX|et2 stol
assertEquals(a,b) : 28| alfb2| 20| Z2X]| =20l
assertSame(a,b) : Zi#| altb7 22 A2 =l
assertTrue(a) : a’ Z2IX| &0l

assertNotNull(a) : aZiX|7| nullo| OfE S =f2!

212 http://junit.sourceforge.net/javadoc/org/junit/
Assert.html
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s
F/I BE VIR ESE

4 )
import static org.junit.jupiter.api.Assertions.*;
import static java.time.Duration.*;
import org.junit.jupiter.api.Test;

@Test
public void test() { .. }
N y
O EIAE BHIAC SWAE RIS (ARIEH; 12| £)
@Test

public void test() {assertTimeout(ofMillis( Alzt ), ()—>{ &L })

O =3 027t E-dslof 9=

@Test
public void test() {assertThrows(OI2EI (0|: RuntimeException).class,

()—>{ &€& })
\ y
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O &3] AdliE|= T & (code coverage) S2 T



2dk|l= 2 Y (Code Coverage)
O

Lo L— T L—

O] AHE|=X| SHSH= AT (%)
O 100% = Edst7| S

O DE BES JH{GH= EAE #H0|A T a2

O EREEE 0L g=H0| FOKX|E oo HAEX| =
(dead code)

O BFX|2FOFHO0| S5t (safety-critical) 2ZES|00fl= 2t
Mol Q&

EH|AE ZO|AS0| elof =212 FEQS| Ao ot a5
A




ipp—
HTo| £
O

et~ coverage: El|AE 7{|0|AS0]| 2|5 Yol E2efert S

Cles
ZE|A=71?

O

212! coverage: L0+ £
oF
LS

O

=/ | coverage: EOLt

OIFEA0N =5 T

O 05 “Run” = “Coverage”

O POIEfOIE 21t & if: Ol “Windows” — “Show View” —
“Other...” = HIAE & “Coverage” &5 = 25 - M=

——_—
7| Coverage View 0| Remove all sessions HE 22!

O



Heo| £
O HIAE 2&#:foo(1, 0)
O crPlcoverage: 80% .
O E7|coverage:50% | ramesy
O Fcoverage S 100%2  mrgans

QFS7| 2lsh 2ot e &

FIMHAE =27 }_

— foo(1, 1) }_

\ y.
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RIS HAE 2E Y

O A2ITZEQ|H =3 EvoSuite Ol Clolf Xiso =2 MMEl FE O
N

XMAFEAE @Test(timeout = 4000)

#Ho|A public void testl() throws Throwable {
TranslateTable translateTable® = new TranslateTable(d);
String string® = translateTable®.decode("");
assertEquals("", string0);

¥
SFSi=gey=| X @Test(timeout = 4000)
HEAH 7]|0| A public void test2() throws Throwable {

TranslateTable translateTable® = new TranslateTable(l);

try {
translateTable®.encode((String) null);
fail("Expecting exception: NullPointerException");

g *\ } catch(NullPointerException e) { assertTrue(true); }
AEX H 2| @Test(timeout = 4000)
Ol 2| 2 public void test4() throws Throwable {
Ho|A TranslateTable translateTable® = new TranslateTable(d);

try { translateTable@.decode("8\u@0@7AFw-1");
fail("Expecting exception: RuntimeException");
} catch(RuntimeException e) { assertTrue(true); }

B ——




At=s HIAE

O EEoZ L2

gl

= AN

— O 5
=0 (=1 @)

O

EZO|HIAE A 0|ASE XIS = Tt
o

—

=
QFRE EiLli= HIAE #H|0|A (Error-revealing test
case): & T2, HZE HIE H2, 022 LI+7| S ofF M

O L L_O
22 0F7|A|7|= HIAE #0|A,

3|7 HIAE H|0|A (Regression test case): $4AH H{ZHO|
SHIECHD 7186t e TE £FA| SiXff BT CHE

el
SIES HO|= Z2Z EFX|5H| &5t H|AE #H|O|A.




CSE216 =217 &/ YuE

Al

O A& 4 EvoSuite (https://iwww.evosuite.org) -

EvoSuite= Eclipse 22112
HHO] QUE{L[O]AG|A &bt

= MSotK| 328 =, 2K

Of 2.

O TR CH IUSS B 20j CHeEs

EvoSuite executable: https:/github.com/EvoSuite/
evosuite/releases/download/v1.0.6/evosuite-1.0.6.jar

EvoSuite runtime: https://github.com/EvoSuite/

evosuite/releases/download/v1.0.6/evosuite-

standalone-runtime-1.0.6.]

ar

Q-



https://www.evosuite.org
https://github.com/EvoSuite/evosuite/releases/download/v1.0.6/evosuite-1.0.6.jar
https://github.com/EvoSuite/evosuite/releases/download/v1.0.6/evosuite-1.0.6.jar
https://github.com/EvoSuite/evosuite/releases/download/v1.0.6/evosuite-standalone-runtime-1.0.6.jar
https://github.com/EvoSuite/evosuite/releases/download/v1.0.6/evosuite-standalone-runtime-1.0.6.jar
https://github.com/EvoSuite/evosuite/releases/download/v1.0.6/evosuite-standalone-runtime-1.0.6.jar
https://github.com/EvoSuite/evosuite/releases/download/v1.0.6/evosuite-standalone-runtime-1.0.6.jar

O 0O: cd Ceclipse-workspace\translate
O Lis 330 o

O java -jar [evosuite executable ?|X[] -generateSuite

-Dsearch_budget=60 -Dstopping_condition=MaxTime
-projectCP=bin -class=[Z=H/E O|Z].[22l2 0[] (Oll:
translate. Translate Table)

A20]| w2t 2= SN 312 PATH 2 X7t SM H|Zs)
OF 8H LQ (o] YAl &HX)




Properties for Ch11

O LA 0|2 AR =0t

7tA, Project O|S0|| G
Q=% Za| 5 ME =

Java Build Path
» Java Code Style
» Java Compiler

(Properties) ME4 e on
Project References
O Java Build Path M | Runibus Se

Refactoring History
Run/Debug Settings
E'H P Validation
1 WikiText
Libraries Ei= MEH

Add External
JARS... MEH

O Clezcue

O 0O

Java Build Path v v v

| (*Source  [ZProjects L. Order and Export
JARs and class folders on the build path:

> ¥ Modulepath Add JARS...
I Add External JARs... '
‘ Add Variable...
Add Library...

Add Class Folder...

Add External Class Folder...

Edit...

Remove

Migrate JAR File...

Apply

evosuite JAR Tt @
= MEd

Cancel Apply and Close



AlSH HiGA
— O O -4
VE_—‘}-translate
I = O=22x =A2| _ » =\ JRE System Library [JavaSE-1.8]

O  Project 0|2 Q2% 22| > |21 " B RE System brry L

2l (Refresh) 412 A| @221} 2+ £ o

. — o .~ » [J) TranslateString.java

O| evosuite-tests ZC 0| {22

rUS0| AdE|0] US0| EE.

» |J] TranslateTable.java
> mTranslateTableTest.java
P =\ JUnit 5

El

O  evosuite-tests Z 22| java L}
USS AAFCET Yot K|

—

V¥ =\ Referenced Libraries
P (o9 evosuite-standalone-runtime-1.0.6.jar - /User:
P (o9 evosuite-1.0.6.jar - /Users/woosuk/Downloads

= 271

20

O HH U HAE AC

' » (= evosuite-report
% V= evosuite-tests
WY G lanslate

(TranslateTable_ESTestjava)S  Dragn Drop! | «JJ TranslateTable_ESTest_scaffolding.javak
15 — | b =| TranslateTable_ESTest.java $

AlS , 3 Ha e A S

= O




15H 7
2l 21

[# Package Explorer ‘HTU Junit 83 ’ — |

o” &1 B @ g -

Finished after 3.325 seconds

Runs: 9/9 Errors: O B Failures: 0

v @translate.TranslateTabIe_ESTest [Runner: JUnit 5] (O.

tE]test0 (0.000 s)
geltest1 (0.000 s)
¢ test8 (0.002 s)
vl test6 (0.003 s)
gEltest7 (0.002 s)
¢Eltest4 (0.002 s)
tEltests (0.002 s)
geltest2 (0.013 s)
¢Etest3 (0.002 s)

= Failure Trace

K]
_*mi

[J] TranslateString.jav [J] TranslateTable.jav |J] TranslateTableTest. 4J] TranslateTable_ES §3

2¢ * This file was automatically generated b
5

6 package translate;

7

8«import org.junit.Test;|
15
16 @RunWith(EvoRunner.class) @EvoRunnerParame
17 public class TranslateTable_ESTest extends
18
19+ @Test(timeout = 4000)
20  public void test@() throws Throwable {

21 TranslateTable translateTable® = new
22 String string® = translateTable@.ence
23 assertEquals("", string@);

24 }

25

26 @Test(timeout = 4000)
27 public void testl() throws Throwable {



