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Importance of Testing
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Importance of Testing(cont.)

» Timings of software testing

» During development
> After organize the requirements

» Complete timing of coding
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Test Driven Development

* Not a test technique, analysis technique
> HAE 7[EO| ot =4, 24 7=

 Related to the test-first programming concepts of XP
> HAE 40| HE 7l 2 8HEH Ol Extreme Programmingdf 2k

 Relies on the repetition of a short development cycle
> HAE-J|&-HAES B =



Test Driven Development(cont.)
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Extreme Programming(XP)

« Extreme Programming is a discipline of software development based
on values of simplicity, communication, feedback, and courage.
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Unit Test

e What is Unit

A unit is the smallest testable part of an application. In procedural
programming a unit could be an entire module but is more comm
only an individual function or procedure. In object-oriented progra
mming a unit is often an entire interface, such as a class, but coul
d be an individual method.

Application®| 71 Xt ThQ[Ql Unite E|AE(RE, K| 5)
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Unit Test Framework : xUnit

Black Box Test
» Focus on testing functional requirements



Structural Test

e Structure based test

* tests internal structures or workings of an application, as
opposed to its functionality

« Coverage ZH4 9| CHEX QI 0f
> Coverage = (= d& O/ &) * 100

« White Box Test
» Focus on using internal knowledge of the
software



xUnit

» XP style unit testing framework. xUnit uses a protocol between a front-e
nd to display test results and a test driver linked into applications - remo
ving the link time dependencies between the application and the graphic
s, formatting libraries.

m=) Unit TestO]] AF25}7| 2|3t Framework

> xUnit &
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JUnit

« What is JUnit

» Unit testing framework for the Java programming language.
» JUnit has been important in the development of TDD, and is one
of a family of unit testing frameworks collectively known as xUnit.

m=) JavaO|A A= xUnit

« Automation of code execution and results after
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http://www.junit.org/

JUnit 3 & JUnit 4

JUnit 3

« Method= Test2 A|%L
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JUnit 4

- Annotation
> @Before: HAE TOf| A3igt AL X|H
> @After: H|AE =0 Alsish 0| A
> @BeforeClass: H|AE MO oF Hot Al
| 5

> @Test(timeout=100): N|otA|7F A
> @Ignore: HIAE X[ Q|

e X3} O]

MNENR HAE AE XY s

@Test

public void verifyGoodZipCode() throws Exception{

Matcher mtcher = this.pattern.matcher(phrase);

boolean isValid = mtcher.matches();

assertEquals("Pattern did not validate zip code", isValid, match);

}



JUnit 4(cont.)

e JUnit Methods
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assertkEquals - Z2X| H|

assertNull - nullfS 2|Est=X| H|
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HICH QIS A= K2

assertSame - expected 2} actualO| &2 UK E &HZSI=
Al #8st 0 OHX| QCHH HAIfZ2 N2

assertNotSame - expected 2} actualO| A2 CHE K| =
HESI=A| HESt, PHef 42 N E HEICHH AI =
S

assertTrue - boolean Z=710| & QIX| TtH™

assertTrue - boolean =710| AXA QIX| Tt

fail - H|IAEE HIZ AL X2

-_—



Eclipse Plug-in

1.1 Ant
1.2 Subclipse
1.3 TPTP



Ant

. HIE X535 E
> EclipseOf L{%&
> XMLAE[°| AntE Al &FA(*.ant)
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« FTPAE
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Subclipse

« SVN(Subversion)
» Software versioning and revision control system
> B e A LHE

« Eclipse IDEQj|A] SVNE AtE5}7| 2|t Eclipse Plug-in



TPTP

e Test & Performance Tools Platform
> EclipseO| M R=0l Z2HME 91 M= 33 ES
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Junit Practice



Unit Set-up

Remove from Build Path

Configure Inclusion / Exclusion Filters...

£ ho o1

=)

Cenfigure Build Path...

f8ilava “Edlipse -
File Edit Source Refactor Navigate Search Project Run Window Help
Cii~ H-0-Q- WG~ ®5 -
| [# Package Explorer 3 BE&|e Y0
4 2 TestExample ‘
@8 srel ] -
=) New 4
Open in New Window
Open Type Hierarchy F4
Show In Alt+Shift+W »
Z Copy Ctrl+C
52 Copy Qualified Name
T Paste Ctrl+V
¥ Delete Delete
Remove from Context Ctrl+Alt+Shift=Down
Build Path » ‘ 2
Source Alt+Shift+5 » | 2
Refactor Alt+Shift=T» |
gy Import... ‘ &
ey Export...
@ Refresh F5

P

Assign Working Sets...

Run As >
Debug As »
Profile As »
Validate

Team »
Compare With »

Restore from Local History...

Alt+Enter

Properties

src - TestExample

@ Javadoc| [&, Declaration Console

=

Resource

Path

oo |
& (7 Java | 7 Java EE

= B | B Task List £2 = 0]
| AR =N
Find Q| » Al » Activate...
@ Connect Mylyn 2

Connect to your task and ALM tools or
create 3 local task.

[ 5% outline 52 - eS|

An outline is not available.

Location Type




Unit Set-up(cont.)

File Edit Source Refactor Mavigate Search Project Run Window Help

il BrO-Qy FE~ @S v b e Bl v¥o GOow - ﬁ_ifQJavaEE
i % package Explorer 53 < il e | = 8§ Task List 52 3 =
(=2 TestExample B SRS =K B
(B sre [T= ' TR B
=) JRE System Library [Jav Find Q| » Al » Activate...
; |
::.] Properties for TestExample | = P l
= L
— {
type filter text Java Build Path > v v @] Add Library = | =
Resource T —— n i
Builders [ &2 Source | = Projects| = Libraries | & Order and Export Add Library =
Java Build Path JARs and class folders on the build path: Select the library type to add. 5 ] =
iaiaipadeStyle = JRE System Library [JavaSE-1.6] Add JARs... ] i ool

Java Compiler

Connectivity Driver Definition
Add External JARs... ] CXF Runtime

Java Editor
Javadoc Location

l

[ EAR Libraries
Project Facets [ Add Variable... J JRE System Libral
Project References , . o
Rurjm /Debug Settings [ Add Library... zleurE,;;anas{)ie;genaes
Task Repository | Add Class Folder.. ||| | User Library
Task Tags Web App Libraries
Validation [Add External Class Folger...]
WikiText

Pl
D
3
3
 rny o

@ [ OK ] [ Cancel

src - TestExample




Coding(class &H/d

File Edit Source Refactor Navigate Search Proj

i & $-0 Q- H#E6- 5 v~ PO

& _
ect Run Window Help

LR RS RS CRCR R = [@ava] 72 Java E€

([ Package Explorer 2@ BE&|e ¥ =0 aterjava &3 . [J] CalculaterTestjava | = O )([E Task List 53 NS =g]
HTéstExample package example; - c '|@‘?{: % | x B | e I
B src T
8 example public class Calculater { |Find Q‘ P All » Activate..
- 3] Calculater java public static int add(int
Junittest return a+b;
= JRE System Library [JavaSE-1.6] 1
=i Junit 4
public static int sub(int
return a-b;
} @ Connect Mylyn x4
public static int mul(int Connect to your task and ALM tools or
return a*b; create a local task.
i > = -
o- " N = \
o= Outline &2 ™ |
public static int div(int =
return a/b; dEEAER Lo Y
# example
® Calculater

@ S add(int, int) * int
@ & sub(int, int) - int
@ S mul(int, int) - int
@ S div(int, int) - int

4 »
(1l Problems 52 @ Javadoc] &y Declaration] & Console | &~ =0
0 items
Description s Resource Path Location Type

: 0® Writable Smart Insert 5:1




JUnit Test Case &H/d

®; Java - ample; n
File Edit Source Refactor

=

Navigate Search Project Run Window Help

NrEHE et ——— . UG G0 | 8o D e O ny [z B K] ot A o & (7 Java | 7 Java EE
= New » |28 Java Project — - ——
& Package Explorer &2 = Project B[ Task List 53\ =

y ) Open B s > -
4 2 TestExample pe # 3"|@%‘:|'6’|\E}|‘Qv
4 (8 src Open With » | @ Package — = 7
= sample e T iy | @ Class Find Q| > Al P Activate...
= () Calaulal I Show In Alt=Shift=W > | @ Interface
P> ”
5 mh Junit 2 Copy culsc | @ Enum
55 Copy Qualified Name € Anaoton
7
2 paste CrlsV 1:: Source Folder
Java Working Set
¥ Delete Delete {' v 9 @ Connect Mylyn 2
(Y Folder
Remove from Context Ctrl+Alt+Shift+Down ¢ Fil SO h yous Tk Bck ALV S
ile create a local task.
Build Path »| - : : — ,
M O- " o =
Source Altsshift+d> | = Junit Test Case m= Ouiline (2 S 0
Refactor Alt+Shift+1 = dEEAER Lo Y
(=}
# example
™ ;
gy Import.. F%  Example... © Calculater
&y Export... o @ add(int, int) - int
L iCthee= 2ass @ sub(int, int) : int
References » % < i
y @ mul(int, int) : int
Declarations 4 @ div(int, int) : int
o Refresh F5
Assign Working Sets...
Run As > z =
Debug As 4 - : ; - = /)
Profile As , toc| [y Declaration | & Console | s =
Validate h -
e . Resource Patl Location Type
Compare With »
Replace With »
Restore from Local History...
Web Services >
g® example.Calc Properties Alt+Enter




Unit Test Case %t/d(cont.)

1®; New JUnit Test Case

File Edit Source Run Windo
JUnit Test Case
= Tl p - 2 - ¢ &) o9
- - - - - p. _e Java Java EE
i i ;& ° % 7 ko 3 IB © A This package name is discouraged. By convention, package names usually Ej rmi = - & .
(18 Package Explorer 53\ B &| & ¥ = 0|0 *calulat start with a lowercase letter = O|[ E] Task List &2 =
s '

| &

xB8la°

.y
b;;“mmp'e © New JUnit 3 test © New JUnit 4 test
src —
1 example Source folder:  TestExample/src Find P All > Activate...
0 Calculgter.]aya B = Package: Junittest |
= JRE System Library [Ja 6]
=) JUnit 4
il Name: CalculaterTest
Superclass: java.lang.Object ] [
@ Connect Mylyn 2|

Which methed stubs would you like to create?

[] setUpBeforeClass() tearDownAfterClass() Connect to your task and ALM tools or

create a local task.

setUp() tearDown()
constructor 9z Qutline 52 S
i3 Do you want to add comments? (Configure templates and default value here) & B BV e W~
[7]Generate comments & example m

} ® Calculater

R e R o adifintinbint
sub(int, int) : int

]
@ mul(int, int) : int
@ div(int, int) : int

4
= @ < Back Next > ] [ FEinish ] [ Cancel —
3l Problems Al
0 items
Description Resource Path Location Type

g® example.Calculater java - TestExample/src



Source Refactor

Edit

File Navigate Windo
I~ FrO-Q~ HFCE~- BB &
iﬁ package Explorer 53 < B &| & ¥ = O|(M “calculat
& TestExample packa
& src
1 example

[J] Calculaterjava
= JRE System Library [JavaSE-1.6]
=) JUnit 4

[£i problems
0 items
Description

4

1®; New JUnit Test Case

Test Methods
Select methods for which test methed stubs should be created.

Available methods:

+ W@ Calculater
& add(int, int)
@ sub(int, int)
@ mul(int, int)
@ div(int, int)

4 1O Object
[F] @ © Object(
[[] 'F getClass)
[F] @ " hashCode()
[F] @ equals(Object)
[ " clonep
[F] @ toStringQ
[ &'F notify0
1 &'F notifyallg
] &'F wait(long)

7 a F waitflana_int)

| »

m

E] Task List 53 e =8
e dlEEEHEIRS 1K B
Find » All » Activate.. ‘
1

\

@ Connect Mylyn 2 |

=1 79 Java EE

Connect to your task and ALM tools or
create 3 local task.

2= outline 52 . =il
eEEBR Y o WY

# example

® Calculater

4 methods selected.

[] Create final method stubs
["] Create tasks for generated test methods

@ add(int, int) - int
sub(int, int) : int
mul(int, int) - int
div(int, int) - int

® ® @

Resource

g® example.Calculater java - TestExample/src




JUnit Test Case %t/d(cont.)

I8 Java - Testexamplejarc/iun

File Edit Source Refactor Navigate Search

: - Eclipse -
Project Run Window Help

N-HEa $-0-Q- #6- ®c ¢~ P@

ERLIEER RS R CRCR AR & (@ )ava | S Java EE

{2 Package Explorer &% B2 % | & ¥ T 0| [ calculaterjava [J] *CalculaterTestjava &3 = O|( B Task List &2 =TT
IDJT;stExampIe package Junittest; -~ .‘ ‘ % ‘ x B8
(B src .
B example - import static org.junit.Assert.*; Find Q| » Al » Activate...
2] Falcumter‘jave import org.junit.After;
£ Junittest import org.junit.Before;
[J) CalculaterTest java import org.junit.Test;
=) JRE System Library [JavaSE-1.6
E:JUnit)é 4 u&  import example.Calculater;
" public class CalculaterTest §
@Before
public void setUp() throws Exception {
¥
@ connect Mylyn 52
@After
public void tearDown() throws Exception { | Connect to your task and ALM tools or
} = create a local task.
@Test o= Outline 52 - 8|

public void testAdd() {

, fail("Not yet implemented"); B Junittest

‘= import declarations
4 orgjunit.Assert.*
4 orgjunit.After
4~ orgjunit.Before
4— orgjunit.Test

SHETR IR IR

@Test
public void testSub() {
fail("Not yet implemented");

@Test 4 example.Calculater
public void testMul() { ® CalculaterTest
fail("Not yet implemented"); @ setUp
@ tearDown()
@Test @ testadd(
public void testDiv() { @ testSubQ
fail("Not yet implemented"); @ testMul)
- ¥ @ testDiv(
4 »
{2 problems 52 . @ Javadoc | [&, Declaration| B Console ® =0

Writable Smart Insert 40:2




JUnit Test Case %t/d(cont.)

f8lava - Testexamplejarc/iu

File Edit Source Refactor Navigate Search Project Run Window Help

i~ #S‘; Q- q} -
[# Package Explorer $3 . Ju JUnit

=2 TestExample

Eclipse o

B~ BB~ P -5l vte o

= O|[ 3] calculater.java [3) CalculaterTest java 52

< |7 public class CalculaterTest {
@Before
public void setUp() throws Exception {
¥
@After
public void tearDown() throws Exception {
}
@iTest
public voif TestAdd(] {
assertEquals(3, Calculater.add(1,2));
¥

ATact

@Test
public voiq testSub(] {

assertEquals(3, Calculater.sub(5,2));

}
@Test
public void {
asserteEquals(6, Calculater.mul(3,2));
4
@Test

public voi {
assertEquals(3, Calculater.div(6,2));
}

£ 1

(2 Problems 52 “._ @ Javadoc| [&, Declaraticn Console
0 items

=

Description

Resource

Path

2| 99 Java EE

= O | B Task List £2 g8
' il ARG
Find Q| » Al » Activate...
@ Connect Mylyn XS

Connect to your task and ALM tools or
create a local task.

5= Outline 52 =0

SR “&’ @
#  Junittest
‘= import declarations
® CalculaterTest
setUp()
tearDown()
testAdd()
testSub()
testMul()
testDiv() : void

m

®© ®© @ ® 0 ©

Location Type




%Java 2 T(ﬂE_xamp e/

erTestjava &3

Test {

throws Exception {

n() throws Exception {

) {
Calculater.add(1,2));

)
Calculater.sub(5,2));

) 1

Calculater.mul(3,2));

) 1

Calculater.div(6,2));

File Edit Source Refactor Navigate Search Project Run Window Help
MHBE  $-Q-0- ma- Mo o .
- New L2
| [# Package Explorer &3
4 (22 TestExample Open F3
4 (8 src Open With »
4 3 example Open Type Hierarchy F4
- [3) Calculaterjava| oy n AltShift=W »
4
[J) CalculaterTestj {§ Copy Ctrl+C
> B TRES Copy Qualified Name
=i Junit 4 [ Paste Ctrl+V
¥ Delete Delete
Remove from Context Ctrl+Alt+Shift+Down
Build Path »
Source Alt+Shift+S »
Refactor Alt+Shift+T »
g2y Import..
tfy Export...
References »
Declarations »
o Refresh F5
Assign Working Sets...
Run As » ‘
Debug As >
Profile As L
Validate
Team »
Compare With »
Replace With »
Restore from Local History...
Web Services »
o® Properties Alt+Enter

5 1 Runon Senc Alt=Shift=X, R

Ju 2 JUnit Test Alt+Shift+X, T

&y Q Java EE

= B[ [E Task List 53 = 0|
= B AR =TE: B
Find Q| » All » Activate..
@ Connect Mylyn bxt

Cennect to your task and ALM tools or
create a local task.

8= outline 22 g =8
PELRE o T
: 4 org.junit.Before -

4— orgjunit.Test

4 example.Calculater
® CalculaterTest
setUp() : void
tearDown()
testAdd()
testSub() : vo
testMul() : void
testDiv() : void

m

®© Q@00

Run Configurations... -

o <

Resource

Path

Location Type



esting(cont.)

:Java - TestExample
File Edit Source Refactor Navigate Search Project Run Window Help

rd~ $-0-Q- HG- OB P~ P I DR TR SRR 2 (@ 0ava ] 2 Java €
[ [2 Package Explorer (g Junit £23 . ~ 0| [7] Calculaterjava | [J] CalculaterTestjava 82 = 0 Bl Task List 28 = 8|
Finished after 0.015 seconds public class CalculaterTest { B ‘ ct o | o l X B|@ T
g 5| @ 2 & @8efore ‘ Find Q| » Al b Activate..
i public void setUp() throws Exception { |
Runs: 4/4 8 Errors: 0 B Failures: 0 }
| gifeer
4 [Fic) Junittest CalculaterTest [Runner: JUnit 4] (0.000s)] || ‘}’Ubhc vold tearDowi(); Ehirows: Exception. -
el testAdd (0.000 s) |
gE] testSub (0.000 3) ,. @Test =
gg] testMul (0.000 5) ‘ public void testAdd() { @ connect Mylyn 2
g testDiv (0.000 5) | assertEquals(3, Calculater.add(1,2)); Connect to your task and ALM tools or
.. } create a local task.
= @Test 8% Outline 52 = 0|

public void testSub() {

| assertEquals(3, Calculater.sub(5,2)); ‘:7?],}3,2,1& }s @ ‘QL vi
' } 3 +— orgjunit.Before -
S @Test 4— orgjunit.Test
public void testMul() { 4 example.Calculater
assertEquals(6, Calculater.mul(3,2)); ® CalculaterTest —
} @ setUp) d ‘
— @ tearDown()
= Failure Trace S @Test o testAdd) |
|2 public void testDiv() { =l
L assertEquals(3, Calculater.div(6,2)); @ testSubQ
i H E @ testMul(
[ 3} Y ® testDiv) !
< » -
[[EL Problems 3 @ Javadoc| [ Declaration | B Console| @ Y~ 0O

|0 items

=

Description Resource Path Location Type




esting(cont.)

I8 Java - Testexamp ple/Calculater java - - | o e e S
File Edit Source Refactor MNavigate Search Project Run Window Help

C-H@& B-O-Q~ HCE~ ®B i F @ [B ] = X0 v - EjﬁJavaEE
[# Package Explorer £3 B & | & ¥ T 0| [ *Calculaterjava 52 \_[3] CalculaterTestjava | = O || E] Task List £2 =Him
2l |
4 25 TestExample package example; A B v| ‘ o ‘ NUCIK: e
4 (2B src =
4 i} example public class Calculater { Find Q| » All » Activate..
- |[1] Calculater java B o ublic static int add(int a, int b) {
+ @8 hunites | e
[J] CalculaterTest java I | 3
> = JRE System Library [Ja 1.6]
mJUnit); Y 5 public static int sub(int a, int b) {
¢ return a-b;
: @ Connect Mylyn )

public static int mul(int a, int b) {

Connect to your task and ALM tools or
return a*b;

create a local task.

} =—
= Outline &2 =0
public static int div(int a, int b) { b
return a/b; ¢ BAR ® o WV
¥ # example
; @ Calculater
@ S add(int, int) : int
@ S sub(int, int) - int
@ S mul(int, int) - int
@ S div(int, int) - int
4 »
[[2l Problems 52 @ Javadoc| [ Declaration| B Console @ Y =0
|0 items B
Description : Resource Path Location Type

example.Calculater java - TestExample/src



esting(cont.)

fellava ~ Testexamp

File Edit Source Refactor Navigate Search Project Run Window Help

i t; ~Q - % -
[ Package Explorer |gif Junit 53
|Finished after 0.022 seconds

4 ¢ eBE QR

Runs: 4/4 B Errors: 0 8 Failures:
Bl Junittest.CalculaterTest [Runner- JUnit 4] (O

g testAdd (0.000 s)
gl testSub (0.000 s)
gl testMul (0 )
gE] testDiv (0.0

Failure Trace

java.lang.AssertionError: expected:<3> but was:<-1>!

= at Junittest CalculaterTest testAdd(CalculaterTest java:23) |
a3

= Ne=R

[3] Calculaterjava | [J] CalculaterTestjava 2

public class CalculaterTest {

<

} [2l problems &2
|0 items

@Before

public void setUp() throws Exception {

}

@after

public void tearDown() throws Exception {

}

@Test
public void testAdd() {

}

@Test
public void testSub() {

}

@Test
public void testMul() {

}

@Test
public void testDiv() {

H

assertEquals(3, Calculater.add(1,2));

assertEquals(3, Calculater.sub(5,2));

assertEquals(6, Calculater.mul(3,2));

assertEquals(3, Calculater.div(6,2));

>

| Description

£ s (& i v v xS ¢

@ Javadoc | [&, Declaraticn| B Console

Path

m

&y y_f Java EE

[E] Task List 52 =Hm|
B ¢/ xB|49~

Find Q| » All » Activate...

@ Connect Mylyn pXS
Connect to your task and ALM tools or
create a local task.

5= Outline 52 =0

eEERY o Y
“— org.junit.Assert* -
4 orgjunit.After
4~ orgjunit.Before
4— org.junit.Test
4 example.Calculater
® CalculaterTest
@ setUp( : void
tearDown() : void
testAdd() - vo
testSub()
testMul() : void ¥
=t

m

@ o 0 0

Location Type
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