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What is the Eclipse?

€« = C f [ www.edipseorg/downloads/ ol =
ECLIPse C@N < i Wisit other Eclipse Sites W
BOSTON 2013 & Startsin 6days % s
& BOsTON y mp Q I @ =
Home Downloads Users Members Committers Resources Projects  About Us Google™ Bustom Search Search

m

Eclipse Downloads

Packages Developer Builds Projects W Follow @EclipseFdn ELik= 40k
SLEENIL LR RIR P ELEU Y windows [+l Installing Eclipse
=8 Eclipse IDE for Java EE Developers, 225 1B C | |C kl Windows 32 Bit O TSR ETIE i
Ry Downloaded 484205 Times  Details 5 Windows 64 Bit = Compare/Combine Packages
u Known Issues
. Eclipse Classic 4.2.2 133 1B Windows 32 Bit = Updating Eclipse
Downloaded 310,880 Times Details Other Downloads Windows 64 Bit
. The Easiest Way To Define
@ Eclipse IDE for Java Developers, 150 18 Windows 32 Bit Your Own Modeling Tools
Downloaded 203,805 Times Details Windows 64 Bit -
a 4
‘\‘/
‘ Spring Tool Suite Promoted Downlosd g Download -
’ Complete IDE for enterprise Java, Spring, Groovy, Grails and the Cloud.
@ Eclipse IDE for C/C++ Developers, 120 M Windows 32 Bit Obeo
Downloaded 37,371 Times Details Windows 64 Bit L‘r o
Designer
o Eclipse for Mobile Developers, 144 MB Windows 32 Bit
Downloaded 63,954 Times Details Windows 64 Bit Related Links
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What is the Eclipse?

Eclipse is a multi-language software
development environment comprising a
baseworkspace and an extensible plug-in
system for customizing the environment.
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What is Unit Test?

Unit Test is a method by which individual units of source
code are tested to determine if they are fit for use.

The goal of unit testing is to isolate each part of the
program and show that the individual parts are correct.

A unit test provides a strict, written contract that the piece
of code must satisfy.

C}.

M

Em) Unit B|AE 2 £3}0] Source Code?| A2[AS =0
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Benefit of Unit Test

Find problems Early

-Unit tests find problems early in the development cycle.

Facilitate Change
-The procedure is to write test cases for all functions and methods so
that whenever a change causes a fault, it can be quickly identified and

fixed.

Simplifies Integration
-Unit testing may reduce uncertainty in the units themselves and
can be used if a bottom-up testing style approach.
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Documentation
-Unit testing provides a sort of living documentation of the system.

m) Unito] ZHS0f O3t M/ erso] Y28 2AE S HBwS + 9Urt.

Design
-When software is developed using a test-driven approach,
the unit test may take the place of formal design.

E) X0t UHX| YA HLE UnitY HQ BAES S| &
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Limitation of Unit Test

Disable to catch all errors

-It cannot evaluate every execution path in any
but the most trivial programs.

mmm) Multiple thread9t 262 ZQ0| B|AE Z1to| A2|A0| ©ofZICt

Difficulty of setting up realistic and useful test

-If these initial conditions are not set correctly, the test will not be
exercising the code in a realistic context

TestA| Unit=2 TN A|AHIO AEZ XESIEE X7|RAS D= A|7{0f
IX|OF EMAS XTI XHEZ OlS| E|AEO| MEHA0| HO{ X 24~ QIC}




JUnit

What is JUnit?

JUnit is a unit testing framework for D e et

David Saff, Mike Clark

the Java programming language. (University of Calgary)

Stable release 411
Movember 14, 2012; 3

And that has been important in the SO
. Written in Jawva
development of TDD(Test-Driven Onerating system Gross.piatorm
Deve I O p m e nt) . Type Unit testing tool
Licensze Common Public License
Website junit.sourceforge.net &
In Wikipedia
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JUnit

Eclipse 2.1 HHH O| A0 A= JUnit2 7|2XH O 2 AIE.

& Java EE - test_test/src/main.java - Eclipse = =
File Edit Source Refactor Navigate Search Project Run Window Help
R SFNERERR S5 A AR A BT SNE NE EE S A0 RAC RaVe R SRSl S=Ril i e e EI il S
e | Quick Access \J 5 | [(8Java ke | & seva %5 Debug
[Pro. 2 = 8 [3) mainjava &2 = 8 22 Outline &2 ] Task.. = B
B 1 EnLRY e e ¥
b @ main
»
» || Select a wizard —
’ [
> —
»
b | Wizards .
e 50| Al File->New->Other Of A
14
N IREES
. 4 (= Junit

[EF Junit Test Case . o - —
Junits YHot0] =l 2 = AL

@ < Back Next > Finish

Markers £ Properties 4l Servers ¥ Data Source Explorer 2 Snippets B Console 52 mE-ri~= 8
No consoles to display at this time.

2013-03-21




JUnit

@Test Unit test C{&F methodES A 9|
@Test(timeout) HAE A|ZEE o= O] A
AMZHECE A HlE Al Fall
@Test(expected) OlelE X|Ee M AL
O 2| 7} & ASHX| = Al Fall

@Ignore H|AE SHX| R4S method 20| %t

d. 0|20 = HAEE FA[SHC
@After Zt Et?| HAE method2| A 2,
@Before FOlM 2=7(2t S A H 2
@AfterClass Z CtQ| H|AE class =8 F, =0
@BeforeClass 27|20 9 A He
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JUnit

Annotation(Cont.)

@RunWith AMNERZE X’ de glHE Sdlf 578
E-EHAE AlSH
= — = =2 O

@SuiteClasses HIAE StOXF St= CH=9| ZeiA
= X3

@Parameters Ct=9| parametergf= HAE S
180 AHECR HAES M
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JUnit

assertEquals O &2k Z1tgt= 72 X

(ErQ expected, Et& result) gotl & gio| €2 BR0 435,
EtR0= int, long 59| 7|& A=
&1} String, Object7t AFE 7ts

assertEquals (String Message, 20| assertEqualsOff A] Of| & Zrat

Ef® expected, E}g result) A1 ¢f0| €X| g2 8% XN HH
On7H 21 ==2l Message 4(= Z|H

assertTrue (boolean condition) conditionO| trueO|™ A&, falseO|
H HIjE XN 2|SHC}

assertFalse (boolean condition) conditionO| trueO|H™ Alnl, falseO|

H 4SO 2 XNzt

—
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JUnit

Method(Cont.)

assertNotNull (Object obj)

K| 7} nullo| OFL|H &5

assertNull (Object obj)

297} nullo] 8t 43

assertSame
(Object expected, Object result)

AH7t S €otEH d&, CIEH 2 1f

assertNotSame
(Object expected, Object result)

Fail() 2t24 method

HAEZ A0 395 & X2
ol= A1} &A=l method
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Examplel

public class Calculator {
public static int plus(int =, int vy) {
return x + v; R.\\
}

public static int minus (int =, int y) { < Integer Return Method
return = - vy-;

) d
public static int multi (int =, int vy){
return x * y;

}

public static int diwvide (int x, int y) {
return x/v;

}

public static String getString() { String Return Method
return "TEST";
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JUnit

Examplel(Cont.

Filz | Edit Source Refactor Mavigate Search Project Run Window Help i
[ New Alt=ShiftsN » | 557 JPA Project _— Selact a wizard [—“?
n File... i nterprise ication Projel
Open Fil &8 Enterprise Application Project Create a JUnit Test Case L,
(% Dynamic Web Project
Close Ctrl-w % | Project Wizards:
Close All Ctrl+Shiftsw | 4 ek fjunit |
¥ Connector Project int int
e in X in
=0 Giied [  Application Client Project ( ’ ¥l “& g‘ju .
Save As. a n
e al Coleshs 31 Static Web Project
ave rl+Shift+ :
% Project 15 (int x, int y){ kﬁ JUnit Test Suite
Revert
& Servlet
Move.
S Bean (EJB 3 . . .
Rename. F2 ES Sesmalan( & i (int x, int y){
E§ Message-Driven Bean (EIB 3.x)
&
2 REiE = A#  Web Service
Convert Line Delimiters To 3 5 Folder de (int x, int y){
Print Ctrl+P | [ File
Switch Workspace YT Example.. jetString () {
T [F9 other... Ctri=N
fxy Import ; 4
A Bxport @ < Back Next > Finish
Properties Alt+Enter

1 Calculatorjava [test_test/src]
2 CalculatorTestjava [test_test/src]

Exit

File — New — Other..& Click JUnit Z4AH - JUnit Test Case A1EH
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iy

=y

—
=1, 7
JUnit Test Case Test & Source code 4=
Select the name of the new JUnit test case. You have the options to specify E:
the class under test and on the next page, to select methods to be tested.

() New JUnit 3 test (@) Mew JUnit 4 test /

. AN E A = A O
Source folder: |test_tesU5rc| | | Browse... | SetU : E-” I — EH o = EH -
Package: | | (default) | Browse... | 7—I|.I x-" % %3” Ao-l ()l'7 I— I—-” E‘C[)'-I 5.
24 71 RO E2 A GH
Mame: |Ca|cu|atorTest | E = D B E = T1TH o= T o
Superclass: |java.|ang.0bject | | Browse... | tea rDOwn () : SetU pJ_.l_|' Io-l H|_|- I-_—H
Which method stubs would you like to create? / — (@)
[]setUpBeforeClass() [ ]tearDownAfterClass() / 9' 7 | o 7_II.I x-” 9' x-” 7-I ! l:” E-r‘l 5‘
[setUpQ [ tearDown() = 74 = =Eo A -CI)-H
constructor o El DBE = O EE- o= T OII-
Do you want to add comments? {(Configure templates and default value here) ° AL O A
[ Generate comments ”.befo reC|aSS() C = EH __l | L

=22 BLtn A-ME|= method

®

Class under test: |Ca|cu|ator | | Browse... |

Test & Case




&

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

E

Available methods:

4 [V|©@ Calculator
@ 9 plus(int, int)
@ 5 minus(int, int)
@ ¥ multitint, int)
@ 5 divide(int, int)
@ ° getString()

» [1@ Object

Select All
Deselect All

5 methods selected.

[[] €reate final method stubs
[] Create tasks for generated test methods

@ wet- [ gnsh

|| Cancel |

2013-03-21

import static org.junit.kssert.*;
import org.junit.Test;

public class CalculatorTest |

@Test
public wvoid testPlus() {
fail("Not yet implemented™);

BTest
public void testMinus() {
fail ("Not yet implemented™);

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

@BTest
public wvoid testDivide () {
fail ("Not yet implemented™);

BTest
public void testGetString() {
fail ("Not yet implemented™);




Examplel(Cont.)

}

import static org.Jjunit.Assert.*;
import org.junit.Test:

public class CalculatorTest |

@Test
public wvoid testPlus() {
int result = Calculator.p r 2) 7

assertEquals(result, 3);

H

@Test
public void testMinus () {
int result = Calculator.minus(2,

assertEquals(result,l)4

H

@Test
public void testMulti () {
int result = Calculator.mu

assertEquals(result,2);

}

@Test

public void testDivide () {
int result = Calculator.dfride(2, 1});
assertEgqguals(result,2);

}
BTest

public wvoid testGetString() {
assertEguals ("TEST", Calculator.getstring{})d

H

ZU IO UJ = I

assertEquals& 0| &3t
Testing. 8& Al X&

MO Z HA|

Tea

u‘ﬁJUnitE@ [T HEEE“%‘*;-[?;J'V‘:'EI

Finished after 0.013 seconds

Runs: 5/5 B Errors: 0 B Failures: 0

4 ?_;| CalculatorTest [Runner; JUnit 4] (0.000 5)
E_l testGetString (0.000 <)
gl testMinus (0.000 5)
gl testPlus (0.000 5)
¢E] testDivide (0.000 5)
el testMulti (0.000 5)

= Failure Trace K
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import static org.junit.Assert.*;
import org.Jjunit.Test;

public class CalculatorTest {

ETest
public wvoid testPlus() {
int result = Calculator.

assertEquals[result‘:);
}

ETest
public veoid testMinus () {
int result = Calculator.minus(2,

assertEquals (result,l);

H

ETest

public void testMulti () {
int result = Calculator.multi(l,
assertEquals (result,2);

H

ETest

public void testDivide () {
int result = Calculator.divide(Z,
assertEquals (result,2);

}

ETest

public void testGetString() {

1)

2) i

1)z

assertEquals ("TEST", Calculator.getStringl)):

Tea

assertEquals 2 Test Al Ij
Al W7t O 2 LEEFLY O
S 2 Unit2 Fail 2 A

godintss & G "B @R W E~ T =D

Finished after 0.018 seconds

Runs: 5/5 B Errors: O B Failures: 1

4 Fit) CalculatorTest [Runner JUnit 4] (0.003 )
tE] testGetString (0.001 s)
gl testPlus (0.001 s)
] testMinus (0.000 <)
£ testDivide (0.000 s)
] testMulti (0.001 )

= Failure Trace o= 5

70 java.lang.AssertionError: expectad:<3> but was<4> / E rro r D-” A-” X |

= 3t CalculatorTest testPlus{CalculatorTest java:10)
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Example2

import static org.junit.Assert.¥;
import org.junit.Test;
import org.junit.BeforeClass;
import org.junit.Before;
import org.junit.AfterClass;
import org.junit.after; | BeforeClassi= Test Lj0f A

e~ -t

te HA 19| A A EICE

public class CalculatorTest {

static private int i,

i

0id ExeBeforeTest () {

i= 3;
Jj =2
System.out.println("Execute @BeforeClass™):

@ﬁ . o Before= Unit Test YE L0

.
(S P I i g = T
int result = Calculator.plus(l, 2); .I |_ |_ "‘l AlSHE |_
assertEquals(result, 3); A TeStD E 12 = O |—| E °
System.out.println ("Execute @Before™);

}

@Test
public void TestMinus () {
int k = i - 5;
assertEquals(l, k):
System.cut.println ("Execute @TestMinus"™);

}
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Example2(Cont.)

Py After= Unit Test SIE2 20|

public woid TestPrintl () {

System.out.println ("Execute @Test 1™); / A—I TestD |- |:_|- 1§_| AEI 6&'! E|_| |:|-

@Test
public wvoid TestPrintl2 () {
System.cut.println ("Exscute BTest 2");

}

public woid TestMulti() {

int k = 1 * §;
scsertoguals(s, ) AfterClass= Test L 0| A 7}
stem.out.println ("Execute er™) ; ______———”’— i e
,  CYTTemompmmEm UEmecute frer ) S OpX[2of 12| 2= IO
@RfterClass

public static wvoid ExelfterTest () {
System.ocut.println ("Execute BAfterClass");

}

2013-03-21
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Example2(Cont.)

El Console 52 [ Markers [ Propertie

<terminated= CalculatorTest [JUnit] C:#Proc

Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute
Execute

@ReforeClass
@Refore
@TestMinus
@after
@Refore
@Test_1
@after
BBefore
@Test_ 2
@after
@afterClass

2
2 ot ;=M S Print
== =of 2ol & + UL}

g JUnit 52 = g

s EBQ}'—E|%‘$: B E;.l' -
Finished after 0.015 seconds

Runs: 3/3 B Errors: O B Failures: 0

4 |fi] CalculatorTest [Runner: JUnit 4] (0.001 s)|
el TestMinus (0.000 )
PE TestPrintl (0.000 )
PEl TestPrint2 (0.000 )

= Failure Trace o=|8

@Test Annotation= K| 2|
St CFE Annotation?| 4<
Testing2 O| & X|X| Y=L}




Use @Test(timeout) Annotation

gu Junit 52 = 8

4 e"RE QR W E-

import org.junit.Test;
Finished after 0.068 seconds

public class CalculatorTest |
Runs: 2, B Errors: B Failures:

ETest (timeocut = 30)
]

public void TestPrintl() throws InterruptedException {

System.cut.println("E te @Test 1™):
Tiiez:. EEIEEEJE;E} ;n{ e ety 4 [Hel CalculatorTest [Runner JUnit
} . gEd TestPrint1 (0.017 5)
Timeout Z)Icol Sleep a;li EL_—l' 7£-|||:|' g] TestPrint2 (0.034 5)
-Success

ETest (timeocut = 30)
public void TestPrintZ () throws InterruptedException {

System.out.println("Execute @Test 2");
Thread.slesp(50);
}
} \Tlmeout 4x0| Sleep ¢f ELC} ALY
. < >
_Fall = Failure Trace o= E°
40 java.lang Exception: test timed ot
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@Test
public void testCollectionadd() {

Collection collection = new ArrayList ()

assertEquals (0, collection.size());
collection.add("itema™) ;
assertEquals(l, collection.size());
collection.add("itemB") ;
assertEquals (2, collection.size());

Example4

How to test a method that doesn’t return anything?

Unit 2 £ Return &|= 4f=0
method LHO|M M T = Hot=2
fo 2 7tMQtM Testing Sf= 2
O AL}

<2
-

O 2|0 ‘MockObjects't Z

SB=0| TSt

rlo
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Clover

Clover



What is code coverage?

Code coverage is the percentage of code
which is covered by automated tests.

Code coverage can be part of a feedback loop
In the development process.
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Benefit of code coverage

code coverage highlights aspects of the code
which may not be adequately tested and which
require additional testing.

- Code coverageE =0|7| &S Al Unit test codeE [ BLO| &S| OF oL},

Coverage measurement helps to avoid test entropy.

7|12Z9| code’t HAL|EH 2L code coverageE = QIetS 2 M test7}t
I—|9_|-O| AloHElOi LX' |-O|o|- A O||:|-
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8006

Available Software
Select a site

or enter the location of a site.

\Morkwith:ﬂlypeoueleﬂashe v Add...
Find sol by working with the "Available are Sites® pref 5.
filter text

Name

() There is no site selected,

Add Repository

Select All Deselect All

Name: ‘ Clover

Details

‘l Local... |

http://update.atlassian.com/eclipse/clover
 Show only the latest versions of avallable software

Archive...
Hide i
i+ Group items by category What is

Show only software applicable to target environment

Paste!
o Contact all update sites during install to find required software

[ Cancel J [ OK ]
@

2013-03-21




How to install Clover?

CloverE SHEH5l 0 NexttHE = Click!

[-NaNs] Install
Available Software
Check the items that you wish to install. B
Work with: | Clover - http:/ /update. atlassian.com/eclipse jclover v | Add..
Find more software by working with the "Available Software Sites” preferences.
type filter text
€ Version
}31 ¥ U0 Clover 3.1.10 (Eclipse 3.4 - 4.2 and RAD 7.5/8)
Check!
Select All Deselect All 2 itemns selected
Details
[ Show only the latest versions of available software _ | Hide items that are already installed
o Group items by category What |5 already installed?
Show only software applicable to target environment
»f Contact all update sites during install to find required software
@ <Back | [nexmee] Cancel Finish
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How to install Clover?

MICHZ Clover& X| ot=X IHIIXE 210 NextHE S Click!

.8.0 6 Install
Install Details |
Review the items to be installed. \p)"'
Nanje Version Id
J*Clover 3 (for Eclipse 3.4 - 4.2 and RAD 7.5/8) 3.1.10.v20130108... com.cenqua.clover.feature.group

'-6& Clover 3 Ant Support (for Eclipse 3.4 - 4.2 and RAD 7.5/8) 3.1.10.v20130108... com.cenqua.clover.ant.feature.group

Size: Unknown

Details

® | <Back m | Cancel J Finish

2013-03-21
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License =2|E ot FinishtHE & Click!

8 006 - Install

2013-03-21

Review Licenses

Licenses must be reviewed and accepted before the software can be installed. —

Licenses:

Atlassian End User License Agreement

License text:

Atlassian End User License Agreement

The individual breaking the seal of this package or using
this software represents and warrants that he or she has
authority to enter into this agreement with Atlassian on
behalf of the Licensee, that he or she has read the terms
and conditions set out herein and that the Licensee
accepts and agrees to be bound by this agreement. If the
Licensee does not agree with the terms and conditions,
the Licensee must not use or permit the use of the
Product.

1. Definitions

Accessible Code means source code contained within the

() | accept the terms of the license agreement

1 do not accept the terms of the license agreement

@ < Back

i Next > Cancel | [ Finish |




How to show Clover interface?

Eclipse menu0ll 4 Window->Show View->Other.. Click!

e 006 Show View

( type filter text \

P = General

P = Ant

P (== API Tools
T Clover

Clover =40l /A= 2= Clover
— e e InterfaceE & &0t ) OKHES
: gg::}au;nanagement C | i C k! !

b (= Git

b (= Help

b= Java

P (= Java Browsing

P (= JavaScript O|‘EH9|‘ 7EI-O| ﬂ0| Aclsljlﬁ OK..I

@ Coverage Explorer 23 @ Test Contributions ® Test Run Explorer @ Clover Dashboard
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How to use Clover?

Ol H== ClickerLh

EH

[ Ofcli 2t 20| L2

oll

Coverage Explorer 8=  EA

C}. ® @a@z doe PrFec 0 BEED -
& settings  Metrics for: -

Show: | All classes

Elem Cov% Av Me Cpx Cpx Cpx Dns =

Structure Test Executions
Packages: - Executed Tests: -
Files: - Passes:

Classes: - Fails:
Methods: - Errors:
Statements: -

Source
LOC: - NC LOC:

Total Cmp: = Cmp Density:
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Clover

How to use Clover?

® O O Enable/Disable Clover on Projects

Select the projects Clover should track code coverage for:

| (25
() Isd,m

() T2 m——
EEET -Code CoverageE ProjectE &1 EREHLY,
E\ E—,J"-“»"
() T2
@R=L  F

BR=E T e

[ Select all | [ Deselect all ]

[ Cancel ] @—@Ku—ﬂ
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How to use Clover?

package myPack;
public class Calc {
~  public int plus(int a, int b) {
return a+b;
}
~  public int minus(int a, int b) {
if(a > b) {
return a-b; < UnitTest Code

} else {
return b-a;
}
}
= public int mul(int a, int b) {
return a*b;
}
~  public int division(int a, int b) {
return a*b;

}

2013-03-21
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package UnitTest;
+ import static org.iunit.Assert.assertArravi
public class CalcTest {

}

@Test

public void testPlus() {
Calc calc = new Calc();
assertEquals(5, calc.plus(3, 2));
assertEquals(10, calc.plus(5, 5));

}

@Test

public void testMul() {
Calc calc = new Calc();
assertEquals(6, calc.mul(3, 2));
assertEquals(6, calc.mul(2, 3));

}

@Test

public void testMinus() {
Calc calc = new Calc();
assertEquals(1, calc.minus(3, 2));

}

@Test

public void testDivision() {
Calc calc = new Calc();
assertkquals(2, calc.division(4, 2));
assertEquals(3, calc.division(6, 2));
assertEquals(8, calc.division(24, 3));

}



How to use Clover?

Elem Cov% Av Me Cpx Cpx Cpx Dns
VSV 0 0.0% 1.0 6.0 0.6
v {1 myPack N 0.0% 1.0 4.0 1.0

> [J] Calc.java I 0.0% 1.0 4.0 1.0

> [J] | ] 0.0% - 0.0 -

v {1 UnitTest I 0.0% 1.0 2.0 0.3

> [J] CalcTest java I 0.0% 1.0 2.0 0.3

_UnitTestE AIZStCH 8 OFeHet 200 HIAE I =D
2 0tLt Cover®=X| PercentageZ LtEFLE.

Elem Cov% Av Me Cpx Cpx Cpx Dns
VgV 0 e 75.0% 1.0 6.0 0.6
The name of the Java element with code coverage [N 50.0% 1.0 4.0 1.0
> [7] Calc java I 50.0% 1.0 4.0 1.0

¥ £} UnitTest |/ 1100.0% 1.0 2.0 0.3

» [J] CalcTest.java ] 100.0% 1.0 2.0 0.3
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Clover

How to use Clover?

package myPack;
public class Calc {

2l public int plus(int a, int b) { = = -
2 return a+b; }—I'éﬂl' DEI- | 'Ilég |' %ﬂfﬂ _l?l__i_g e~
2 } Z A O ElLt

1§~  public int minus(int a, int b) { T — E |- |- — |-

1 if(a > b){

1 return a-b;

il pebsed HIAE AIOI ZAEIX 2 222 w2t
0 return b-a;

e MO LtEFLHC

1 }

2] public int mul(int a, int b) {

2 return a*b; . .

A = LSt 2 unit testJl failuresl == 2
1} public int division(int a, int b) { =

1 return a*b; <&|‘ EI'

1 !

}

2013-03-21
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Clover

How to use Clover?

CGreen ) Coverage from passing tests or due to execution outside tests (e.g. main() method).

E(ellow J Failed test coverage (where coverage has only been caused by one or more

failing tests and no passing tests).

CGrey ) Filtered out code.

CRed ) Code with no coverage.

Squiggly

. Partial branch coverage (caused when only one part of a branch has been covered).
Red Lines

2013-03-21
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Coverage Cloud Reports
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Coverage Cloud Reports - Package Risks
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Coverage Cloud Reports - Quick Wins
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What is Clover Report?

Coverage Cloud Reports

| Clover Coverage Cloud Report -E

»

AnnotationUtils AtomicInitializer AtomicSafelnitializer sackgroundnitializer
CharRange.Characterlterator CharSequenceTranslator CharSequenceUtils

CharUtilsPerfRun ClassUtils CloneFailedException COTT'I DBFETOBUI |der ConcurrentException
ConcurrentRuntimeException ConcurrentUtils ConstructorUtils paterormatutii= DateUtils

DU ration Formatutl IS DurationFormatUtils. Token EqualsBuiIder

EventUtils ExceptionUtils ExtendedMessageFormat FastDateFormat
FastDateFormat.PaddedNumberField FastDateFormat.TimeZoneDisplayKey
FastDateFormat. TwelveHourField FastDateFormat. TwentyFourHourField FastDateFormat.UnpaddedMonthField

Fieldutils FOormatCache Formatcache Multipartkey Formattableutils Fraction T
HashCodeBuilder IDkey immutablersir LOOKUpPTranslator MemberUtils MethodUrtils

NumberUtils NumericEntityUnescaper ossectutis

Pair RandomStrlngUtlls Range ReﬂectlonToStrlngBu|Ider SerlallzatlonUtlls
Pacl;a_g-;lr];k_suQulck wms| e N - TRl
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Coverage Treemap Reports
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What is Clover Report?

Coverage Treemap Reports

TreemapOil 20/= AtZg 5r A A2 0| O[]

Bright green (most covered)
Dark green (more coverage)
Black (around 50% coverage)
Dark Red (little coverage)
Bright Red (uncovered)
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What is Clover Report?

@ | et

8. 0.6 Generate Report
Run New Report. . Project Selection ® N
Select one or more projects to report on. ‘|
?’\4
Clover-enabled projects:
o @SV
e 06 Generate Report
Report Format \
Choose the type of report you want to generate.
Available report formats: /
HTML Report
Q P 8 00 \ SV_0 Coverage Report
() PDF Report ) .
B ® | <Back | [ Next> | || 1 The coverage report was successfully generated. View the report with:
{ ) XMI Renort Y

@ < Back [ Next > ] [ Cancel

)

Finish
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SV_0 Coverage Report: Dashboard

html

Clover Coverage Report - SV_0 Coverage Report Statistics for project Clover database % 3% 19 2013 16:11:04 KST:
Covernge Umastamps # IN 19 2013 1611530 KST Stmtee 7 o6 26 Totalemp: 6 Stmts/Method: 1.4
overview ILEHRUTE Branches: 2  NCLOG:25  Cmpdensity: 0.95 Methods/Class: 2.5
FRAMES NO FRAMES SHOW HELP Methods: 5 Fies: 2 Avgmethodcmp: 12  Classes/Pkgs 2
Classes: 2 Packages: 1
[ This report was generated with an evaluation server license. Purchase Clover or configure your license. |
myPack (71.4%) Coverage 2 dasses, 10 / 14 eloments Test Results 5/ & tests 0.02 secs
EEEL) s —— ) 0%
Class Coverage Distribution Top 1 Project Risks
L | |Cale
Classes Tests Results i et s
Class Coverage -
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My (100%)
°
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Class Complexity
. H
‘
g ;
z Least Tested Methods
.l 1. 0% Calcdivision{int,ine) : int (1)
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o Coverage oo ©
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1. 71.4% N myPack (6)
Most Complex Classes
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JDepend

What is Cycle Dependency?

Cycle dependencies are natural in many domain models where certain objects of
the same domain depend on each other.

‘ Cycle dependenuesi ATEQN =2 0% LHOJA K] = ENHE 2o
Zl 2= QIC} O] 2 £0{, Domino effect?} memory leask 50| QILC}.

In very large software designs, software engineers may lose the context and
inadvertently introduce circular dependencies. There are tools to analyze software
and find unwanted circular dependencies

‘ JDpendE A28} Cycle DependencyE ZO0|ZIC}.
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Benefits of JDepend

The goal of using JDepend is to ultimately invert package dependencies such that
low-abstraction packages depend upon high-abstraction packages.

‘ JDependE &9df| Cycle dependencyE 274510 design quality =€ = QILCt

Package dependency cycles can be easily identified by reviewing the textual
reports of dependency cycles.

ot

‘ Package?tQ| cycle dependencyE =}9l

% 9lct.
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JDepend is not perfect!

Cyclic dependency detection may not report all cycles reachable from a package.

Java interfaces are treated as equals with Java abstract classes.
‘ JDependE E3| 2 E Cycle dependencyE 2t ASIX| gt &2 QIC}

The design quality metrics generated by JDepend are imperfect.

The JDepend does not collect source code complexity metrics.

mmm) JDependo| ZNBtO2 F2 XS BHE = Qs X2 OFL|CH
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JDepend

Search Project Run Window [Help]
L~ HOEG® P~ P | ® Welome L
(@) Help Contents i

&7 Search
Dynamic Help

[J] testljava &2

A class testl | Key Assist .. Ctrl=ShiftsL
} Tips and Tricks...
Cheat Sheets...

Stepl

Install New Software... %\ AH:I-Ql Help H-l — E EI

2|
About Eclipse SDK | Install New Software HE ==
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JDepend

el bR X

Available Software
Select a site or enter the location of a site. R

Work with: type or select a site v

Find more software by working with the "Available Software

[type "’iFH-:E( text

|
‘ Name Version
1@ There is f & add Repository 5 ‘ Ste p 2
1 ! = E. El

Name: | Local... i Add H-l T

Locatiol: http:// | D Archve— ‘L\ _I_ixol- O_” E|_ O A % CI;I E'I :
|

ome

http://andrei. gmxh .de/eclipse

i ©)

Select All

Details
Show only the latest versions of available software [] Hide items that are already installed
[¥] Group items by category What is already installed?

[] Show only software applicable to target environment
Contact all update sites during install te find required software

@  <Back | Next> Finish \ Cancel
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JDepend

et o o
Available Software

Check the items that you wish to install. (g

Work with:  http://andrei.gmxhome.de/eclipse/ - http://andrei.gmxhome.de/eclipse/ v Add...

Find more software by working with the "Available Software Sites" preferences.

[ pipf;ﬁlfer text

Name 7 \/ersion - St 3
;> [7]000 Eclipse 3.5 - 3.8 plugins B e p

4 [@ 000 Eclipse 3.5 - 4.2 plugins €— _‘ . . = E.I
[7] 4§ AnyEditTools 2.4.3.201211022220 = E | | p 3 5 _ 4 2 p | g | n
71§ DataHierarchy 1.0.0.201005301956 | C S€ J. . u S = 1
] '-&?z FileSync 1.3.8.201104160944 J D 4 | M x
ik JDepend4tclipse <& 1.2.3.201108071203 p ence4aecil p se 5.
| [Pl MercurialFclinse 2010121103133 . I ! EOo =z
[ selectall | [ DeselectAl 1 item selected N eXt H'l —= = —! .
Details
7|
Show only the latest versions of available software ["]Hide items that are already installed
[¥] Group items by category What is already installed?

[] Show only software applicable to target environment
Contact all update sites during install to find required software

@
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Index and Analysis

- (Concrete Class Count)
The number of concrete classes in the package.

- (Abstract Class Count)
The number of abstract classes (and interfaces) in the package

Ca - (Afferent Couplings)

The number of other packages that depend upon classes within the package
is an indicator of the package's responsibility.

mmm) 3 Packageo| S2fAS0| S48 JHX|= PackageQ| 7§45 LIEHHCLE.
(O] Package& %! *F A 6t= PackageQ| %)
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Index and Analysis

Ce - (Efferent Couplings)
The number of other packages that the classes in the package depend upon
is an indicator of the package's independence.

- SiXl| Packagel| EelA=0| Z&5I10 = Packagel| 745 LtE}LHLCY.
(O| PackageZ} £t=3}= PackageQ| %)

A - (Abstractness)
The ratio of the number of abstract classes (and interfaces) in the analyzed
package to the total number of classes in the analyzed package.

) 0~1A10[9| 242 7HX|H 10) 7477t 2 &A% Q| PackageZ LIEFHCH
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Index and Analysis

[ - (Instability)
The ratio of efferent coupling (Ce) to total coupling (Ce + Ca) such that I =
Ce / (Ce + Ca). This metric is an indicator of the package's resilience to
change.

mmm) 0~1A10|0] 2+ 7HX|H 10] 747t 42 2 QK3 PackageS LIEFHHLCE

Cycle (If the package contains a dependency cycle)
Package dependency cycles are reported along with the hierarchical paths of
packages participating in package dependency cycles.

‘ Package dependency7} 274 = A 24
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Index and Analysis

D(Distance from the Main Sequence )
The perpendicular distance of a package from the idealized line A + I = 1.
This metric is an indicator of the package's balance between abstractness

and stability.
Main Sequencet O|AE Ol PackageZ2 A3}
e 7t 2 O|ROIM A2n] YOl PackageS
| o|ojetct
b e R -2 ;Abstractness

- Ct=2 2Z 90| At J2l=7} D(Distance from
the Main Sequence )& 2|0|gtCt.
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[ Package Ex.. 2 o ,
= Go Into i:z‘ (
4 2 orgeclipse.u -
4§ Eclipse Ja Open in New Window
> [ org.ec Open Type Hierarchy F4  Hon.?
b & orge Show In Alt=Shift+W »
> H3 org.e )
> 3 org.eq iF Copy crsc V7 C
» 2 Template £ Copy Qualified Name ibutc
> = Plug-in 0 . - 4| L —
> A RE Syste 1 P eV beors JDependE =8 M Ol‘_ll XI- ol._ A A 'LLl-OEI
» = doc-htm| % Delete Delete  fitors L — ———
. ; on 1 _— 1 I
b @ icons Build Path R E[: |— 1L EX‘” = |.O| o o = E_I
i (= template! ) = _E T = 7
@ sbouthtr Source Alt+Shift=S »
5 build.pro Refactor Alt+Shift=T »
plugin.pr| . e utor(
i pluginxn ";’
[ samplep) &3 Export.. .
References »
Declarations »
o  Refresh F5
Assign Working Sets...
Run As >
- —
l Run JDepend analysis l
»
Compare With »
<l i Restore from Local History...
org.eclipse.ui.exampley Properties Alt<Enter P Edit:
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File Edit Source Refactor Nigate Search Project Run Window Help

o - Q- Q™ oS ¢ al ST B i | » Quick Access 5 | &) Java B JDepend
% Packages 52 SHB| I BE Y=08 %9 Dependencies 52 | [# Package Explorer =228
» 1 org.eclipse.swt.examples.addressbook Selected object(s)
3 org.ecl!pse.swtexamples.br_owserexample Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cycle! »
» 3 org.eclipse.swt.examples.clipboard x @
£ org.eclipse.swt 0 0 10 0 0.00 0.00 1.00

> H} org.eclipse.swt.examples.controlexample

» 3 org.eclipse.swt.examples.dnd 1 org.eclipse.swt.accessibility 0 0 1 0 0.00 0.00 1.00

> 3 org.eclipse.swt.examples.fileviewer 3 org.eclipse.swt.browser 0 0 1 0 0.00 0.00 1.00

» 3 org.eclipse.swt.examples.graphics 3 org.eclipse.swt.custom 0 0 8 0 0.00 0.00 1.00 =
» £ org.eclipse.swt.examples.hellowerld < | n |

» f3 org.eclipse.swt.examples.hoverhelp

> 3 org.eclipse.swt.examples.imageanalyzer
> org.eclipse.swt.examples javaviewer Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cycle!
» 3 org.eclipse.swt.examples.layoutexample
» 3 org.eclipse.swt.examples.paint

> 3 org.eclipse.swt.examples.texteditor

Packages with cycle

B Metrics 52 =g Depends upon - efferent dependencies
Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cyclet
8 org.eclipse.swt [ 0 10 0 0.00 0.00 1.00 [
£ org.eclipse.swt.accessibility [ 0 13 0 0.00 0.00 1.00

Instability => 4 org.eclipse.swt.browser ] 0 1 0 0.00 0.00 1.00 il

; ;h| - : : - ﬂlll - - - - - »

: Used by - afferent dependencies

Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cycle! ~

: 3 org.eclipse.swt.examples.addressbook 39 1 o 5 0.02 1.00 0.02 EJ

1 org.eclipse.swt.examples.browserexample 13 0 0 5 0.00 1.00 0.00

8 org.eclipse.swt.examples.clipboard 22 0 0 6 0.00 1.00 0.00

3 £ org.eclipse.swt.examples.controlexample 150 4 0 7 0.02 1.00 0.02

: H1 nra arlince cut svamnlac dAnd 29 n n 7 non 100 non v
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% Packages 52 ¢d 8
» f3 org.eclipse.ui.examples.javaeditor
> {3 org.eclipse.ui.examples javaeditor.java
» f3 org.eclipse.ui.examples javaeditorjavadoc
» #3 org.eclipse.ui.examples javaeditor.util
» & org.eclipse.ui.examples.templateeditor.editors
> & org.eclipse.ui.examples.templateeditor.preferences
» @& org.eclipse.ui.examples.templateeditor.template

B E

% Metrics &3

Instability -=

—_—
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Quick Access

| | &

%4 Dependencies 52 & Package Explorer =50
Selected object(s)
Package CC{con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cyclet +
3 org.eclipse.core filebuffers 0 0 1 0 0.00 0.00 1.00 |~j
3 org.eclipse.core.runtime 0 0 2 0 0.00 0.00 1.00
3 org.eclipse jface.action 0 0 2 0 0.00 0.00 1.00
£ org.eclipse jface.preference 0 0 1 0 0.00 0.00 1.00 -
<[ 1 »
Packages with cycle
Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cycle!
3 org.eclipse.ui.examples.templateeditor.editors 13 1 2 20 0.07 0.90 0.01 &
3 org.eclipse.ui.examples.templateeditor.template 4 0 1 6 0.00 0.85 0.14 &
Depends upon - efferent dependencies
Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cyclel »
8 org.eclipse.core filebuffers 0 0 1 0 0.00 0.00 100 E
5 org.eclipse.core.runtime ] 0 2 0 0.00 0.00 1.00
3 org.eclipse jface.action [ 0 2 0 0.00 0.00 1.00 4
PR a 2 A a ann ann s on .
Used by - afferent dependencies
Package CC(con... AC(abst.. Ca(aff) Ce(eff) A 1 D Cycle! =
3 org.eclipse.ui.examples javaeditor 17 0 1 20 0.00 0.95 0.04 1 ﬂ
£ org.eclipse.ui.examples javaeditor java 6 0 1 5 0.00 0.83 0.16
3 org.eclipse.ui.examples javaeditor. javadoc 3 0 2 4 0.00 0.80 019
8 org.eclipse.ui.examples javaeditor.util 3 0 3 3 0.00 0.50 0.50
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