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Validation vs Verification

Verification *
froaall miladl S Jaw
el 380 aslatlly G5 e (RN (parialim
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Acceptance Testing
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JUnit

Netbeans (8 waa Bla & g pda oLAL 43lay aail e
* File — New Project — Java Application

Calculator waall & ¢ piall awie

calculator.Calculator )l Caall cauie
&j - H . e .



1 New Jovs Appicaten

Name and Location

Project Name: Calosdetr

Propctlocaton: C'Uvers vabee Cocuments Tetloars s
Project Foider: C'Users rabee Documents e tDeansPropects (oo fahw

") Use Dedicated Folder for Storng Lbrares
By iy oo

Defferert users and projects con shore the same CoopRabon
By arws ee 1l Sor St )

) Create Man Oass  calotetor Caloubator

Pronvie. ..

< Back [ Frsh | Caeel



JUnit 48l

& s il A JUnit ALY e
Calculator g sl Je 45 jdim
& g iall pailaa 333U W ekl Properties Jlisim
Libraries Jbsim
Add JAR/Folder _J e iiim
hamcrest-core-1.3.jar junit-4.13.2.jar (dlall a5 =

Ok a Open _aii=




Comple Processor Run  Comple Tests Run Tests

Comple-tme Lbr aries:
j C: \sers yabwe Donrioads Pama est <ore- 1. 3. jor Add Progect...
B C\Usersyabee Dowrinads Yurit -3 13 2.4 o ey ‘ - .
A AR fFoder | Projects x Files | Services
==

= | &g Source Packages

commne =-E calculator

Move U — & Calaulator.java

e =3 Libraries
& @ hamcrest-core-1.3.jar

@[5 junit-4.13.2.58r
% W) JDK 1.8 (Default)

Comple-tme Rraries are propagated o o Rorary Calegonies.

B Suid Projects on Classpath

[ & | cacs el

R
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public static int findMax({int arr[]){

int max =
for (int i=1; i<arr.length; i++){

if(max <€ arr[i])

max=arr[i];

}

raeturn max;
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Calculator g s_dall e 4sisag 5 585
(Unit Tests dc sana () JUnit Test «— other «— new _Lade
LEPS” *1"',11&-‘-‘-"} j'-":)ﬁ-“j Jﬁ?' - f....u'l dla) @

Finish ®
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P New Rlest Tent

Prosect: Calouator

Locaton: Test Packages

Package: calcudetor

Croated Fle:  C:'\Users yabee \Documents PletBeansPrapects Calofator \pest \calodator (Testogic Java

Generated Code Gererated Comments
B Test Intskaer B Source Code Meris
B TestProoe

@ Test Class Invtiakoer
B Test Cons Fosloer

< Bak fext Finsh Cancel Hep




SLEAY) eVl sl

o WS TestLogic «aall e HLEAY) 3 S dilaly oY) adil e

fTest
public woid testFindMax () {
int[] test input a = new int[]{l, *, &, Z};
int[] test input b = new int[]{-12, -1, =3, =4, =2};

int expected output a =
int expected output b = -1,

o

int actual output a = Calculator.findMax(test input a);
int actual output b = Calculator.findMax(test input b);

assertEquals (expected ocutput a, actual ocutput a);
assertEquals (expected output b, actual output b);




Jlaay| m

A4l lady) Al daiy (oY) adil e
Test file «— TestLogic (e 4y 3 jaie

Test Results u1
calculator. TestLogic x

D Tests passed: 0.00 %

m Notestoassed 1 test faded. (0.283 %)
! calodator. TestLogic Faled
3\ testFindMax Faled: expected: <-1> but was: <0>
- expected: <-1> but was: <0>
jurst. framework. Asser ionFalledError
at calculator, TestLogic. testFindMax (TestLogic. java: 49)

'w@oeee
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sl HL&J&AJ‘-}E&E‘ d&!&mm.]n;}ul
expected:<-1> but was:<0>

Aagd alindy Liad Wil ) ¢ adaadl Aol alag) Alla Joe (3haie 8 Uas ) clld Cns agny o
dag ol A slae die Jd o A ol UL ¢ (s sl max Jsaiall 43000
Al o de gana (u alie

JLaAY) s sale | & findMax Al musaaly il o




Jard) (dhaia puaual

Test Results =
caloulator. Testlogic =

public static int findMax({int arr([]){

int max = arr[(];

v

for(int i=l; i<arr.length; i++){ Pl The testpassed. (0.115)
if (max < arr[i]) Y

max=arr[i]:

}

return max;

CO0FQ




JUnit Annotations

HLEAY e S W gnnotations (x de seae e JURit Adiad o

C ol Annotation

Siad iy s Aall ol saad @Test

Lﬁﬁ.ﬁijﬁyi@qﬁmihljiﬁ'iiiﬂ‘ m@ﬂﬂ{iﬁ
Gy Bacld e Jlai¥l Jie e ) Ll cillaall o) ja Y Lgalaiind @BeforeClass

Ly e galadinl (Say  jLEal JS J 1Al 385 2 43 32a
(.. chuall A3 ¢Janl) il 5ol Jia) LEaY) @Before




JUnit Annotations

DLAY! GYls 44U < annotations (e 4e saaa e JUNit 2alad ¢

. ) Annotation

Ay Calat Clalas) Lealadtiu) Sy HLEAT IS ey Allall 380 2T 4] 20
LS (... ezl Y adill et ke | oA gall il Cada (Jia) sy

O Aadiall cliudl JSLa Cada 458 pall 8 SIAN IR fpa L oS @After
5 5SIAll
Say il laaly ) daa Jadh 5aa) ¢ 5 pe Adlall AT At 430 334
Lﬁq uJLlHI &%-ﬂr‘-‘-ﬂ ':"-1 h_’ A -"i"“.fl-‘iﬂ Sdat @Aﬂemlaig
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JUnit Annotations

AUl J)sall 8Ll @lld 5 gnnotations W <ibaaadl JIsall 2dw Juded Laaly a8 e

fEeforeClass

public static vold setUpClass() {

System.out.println{"Before Class");

AfterClass
public static void tearDownClass() {

System.out.println{"After Class"):




JUnit Annotations

Agllall J) gall 48Lsl SIS g gannotations b «abaaall Jisall aai Julud jlaals t,'j.d .

fBefore

public wvoid setUp() {

System.out.println("Bel

fAafter

public woid tearDown() {

System.out.println ("Afl

.__:II];




JUnit Annotations

JLERY) 345 Aahs

Before Class
Before

TRStT

RETGE

ALtar Class
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JUnit Assert

Jaadl Ghie (pe Gaadll § &l LAY o) el Ledaa Assert Sladsd JUnit (pesall o

Ll 7 o | adjay

Oe (e g kial Jas g [msg]) Uilaca Lo a8l (S 13 Lagh (3ia
8 L7 ( Shmay! Jdi die jedsd n_'*_',,'i.l i Hll anadd alda assertTrue({[msg], boolean condition)

assertTrue(“condition is True“, actual_output > 5);

Qe Ghaa & LAl S 13 Lo 3EaS

assertFalse([msg], boolean condition
assertFalse(“condition is False”, actual_output > 5); (Imsgl ition)




JUnit Assert

Jardl (haie (e (g8all y Sl LAY o] ja) Ledaa Assert Slalsd JUnit (aals »

Llee 7 s

adlal

actual L lee (e 423l Aasall Aasll IS 1Y) Lad (33T
'Jle . expected A8 sidl dasll 43,

assertEquals(“Same”, 5, actual_value);

® J4y4as actual_value dad S Jia 8 LAY oy

Ll float sl double g 58 (pe (el CulS 13) Lah (3Ea
A 7 ganiall (aadl jlaie delta Jasw sl 2aay

lexpected — actual| < delta ol W JLEaY! zay
: i

assertEquals(3.33, x, 0.01);

assertEquals([msg], expected, actual)

assertEquals([msg], expected, actual,
[delta])




JUnit Assert

Jaxdl 3hie (je @Eadll g &l LAY ¢) jal Lgdaa Assert Cladad JUnit (pasali o
Ll 7 ud alil)

Shaate (U8 gae <uilS 13) Lad 33aT | assertArrayEquals([msg], expected_array, actual_array)
Null gia_adl I8 1) Lag | §3aT assertNull([msg], object)
Null gl el 208 13) Lagd | 3821 assertNotNull([msg], object)
ol pudd A o) ey Y eadall S 13) L 53aT assertSame([msg], objectl, object2)

Ui o (Al O sy OY salall YIS 1) La (33aT0
. g

assertNotSame([msg], objectl, object2)
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Assert Clalal aren HLiAly o 983 g e

aaa LA Coa d8laly fagie

g oiall o dxuas e

(Unit Tests 4= sasa (1) JUnit Test «— other «— new _Jliaie
AV Gl juadl g dajall g LEAY) Chua aul dasie

Finish *



Name and Location

L. Choose Fle Type
2. Name and Location

Class Name: TestAssertons

Bropect: Calodator
Location: Test Packages

Fadiage: CalCta oY

Crested Me: sers yabee Documents e tBearsProjects Caloulator \best caloulator \TestAsser 900 Jave

Generated Code
B Tegt Intaloer
B Test Fraige
@ Test Cass Insakzer
@) Test Cass Fraioer

Generated Comments
B Zource Code Mets

A



[k WS TestAssertions «uall () someTests dllall ddlaly (¥ Al «

i Test
public veid someTests () {

Jftest data

String strl = new String("abc™);
String strZ = new String("abc");
String str3 = null;

String strd = "zbo";

String str> = "abo';
int wall = 5;
int wval? = &}

double vali =

o

double wald = 2.0
String[] expectedArray = {" .. noom "} :
Strlﬂg[] IEEultﬂrra}r = {II _..:_-u‘ "o ”r "h '-.-“]-:_




HLiaY) Gilaaled ddli)

{/Check that two cbjects are equal
assertEquals (strl, strl);

{/Check that two float values are equal within delta
assertBEquals (.0, valifvald, 1);
assertEquals(°.0, val3ifvald, 0.1);

ffCheck that a condition is true

assertTrue(vall <€ valZ) ;

/{Check that a condition is false
assertFalse(vall > wvall);




//Check that an cbiject izn't null
assertNotMNull (strl);

//Check that an object is null
assertiull (str3) ;

//Check if two object references point to the same object

assertSame (strd, str);

//Check if two object references not point to the same object

assertMotSame (strl, stri):;

{//Check whether two arrays are equal to each other.
assertArrayEquals (expectedArray, resulthArravy);
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