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[ What is Junit? ] N

- JUnit is a simple framework to write repeatable
tests. It is an instance of the xUnit architecture
for unit testing frameworks.

-Especially, JUnit is a unit testing framework for
the Java programming language.
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[ What is unit testing? ] N

- Unit testing is a method by which individual
units of source code that have possibilities to
make troubles.

- Generally, you should test for public methods.

- Benefits are...




Jusere [ How to use JUnit ]

package calsSro

02 Eclipse public class calculstor §
public stabtic: int add{int a, int b){
return a+h:
03 CheckStyle
4 IEE example| public static int subtract(int a, int b){
04 PMD 4 E src return a-h:
4 B calsrc F
i W) calculator java public static int multiply(int a, int b){
05 FindBugs }return a+hi
public static int divide(int 3, int b){
06 SONAR return a/kb;

- make the java file for the example in new package




Jus® | How to use JUnit(cont.) | A

@ Mew -:-Ehu
o —— —
Create a JUnit Test Case r
02 Eclipse
Wizards:
ot |
03 CheckStyle '|' 4 (= Java
4 [= JUnit
* JUnit Test Case
i E
04 PMD ! i JUnit Test Suite
4 = WindowBuilder
. | 4 [= GWT Designer
05 FindBugs | 4 = Model
[EY Junit Test Case
06 SONAR
| |
| |
@ (e | ([

- [FiIe]-[new]-dthers...
- Java-JdUnit-dunit Test Case
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[ How to use JUnit(cont.) ]

JUnit Test Case

@ Type already exists. E:

I T
I8} Class Under Test
— e d—

(©) Mew JUnit 3 test §@ New JUnit 4 test
Source folder:  examplessrc Browse...

Package: calTest

Mame: calculatorTest

Superclass: java.lang.Object Browse...

Which method stubs weuld you like to create?
setUpBeforeClass) [ | tearDownAfterClass()
setUp() tearDrown()

[] constructor

Do you want to add comments? (Configure templates and default value here)
Generate comments

I
Class under test:

®@

Test stubs will be generated for class:

calculator]

Matching itemns:

@ calculator - calSrc

® calculatorTest

| 8 calSrc - example/src

@ [ <Back | wex> |[ Fnsh | [ cancel ]

- Choose New JUnit 4 Test, and put the new package and name
Then, click the browse button next to class under test and
select the class to test.
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How to use JUnit(cont.)

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

Available methods:
4 [7|® calculator|

# || select Al
@ ° add(int, int)
@ ° subtract(int, int) Deselect All

o ° multiply(int, inf)

o ° divide(int, int)
4 [1® Object

@ Object()

d'f getClassq

@ " hashCede(

@ equals(Object)

oM clone

@ toStringQ

d'F notify( !

' notifyally

d'F wait(long)

1 & b waitflona int)
4 methods selected.

.3

Create final methed stubs
Create tasks for generated test methods

@ [ <Back | mec- [ Fnsh ][ cancel

-

= — — /|

- Choose methods to test.

‘l
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- TestCase is created.

Juse® | How to use JUnit(cont.) |

package callest
import static org,junit. Assert. =
public class calculatorTest 4

i@ Test
public void testadd() {
Fzil"Nat vet implementad"):

@Test
public void testSubtract]) §
f2if"Nat yvet implemented");

@Test
public void testtultiply() 4
f2if"Nat yvet implemented"):

@ Test
public void testDivide() {
f2if"Nat yvet implemented");

R
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[ How to use JUnit(cont.) ]

i@} Properties for emmplem - -

|type filter text

[» Resource
Builders

FindBugs
Java Build Fath
1 Java Code Style

i+ Java Compiler

[+ Java Editor
Javadoc Location
PMD
Project Facets
Project References
Refactering History
Run/Debug Settings

[+ Task Repository
Task Tags

&> Validation
WikiText

Java Build Path L= SF A S
| # Source | = Projectsf| =i Libraries §%. Order and Expor‘(|
JARs and class folders on the build path:
[> hamcrest-core-1.3 jar - C:WProgram Filest)avawjreewibwext [ Add JARs... ]
P junit-4.11 jar - C:#Program Filesitavaijrelibext
| Add Extemnal JARs... |

[ = JRE System Library [jdk1.6.0_24]
o= Junit £

Add Variable...

[ s Loy
Add Class Folder...

’Add External Class Folder___]

| Edit... |

| Remave |

| Migrate JAR File.. |

|

)

oK || cancel

- right click your project.
- [Properties] - [Java Build Path] - [Library] — [Add Library]

‘1
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[ How to use JUnit(cont.) ]

m—
_ ﬂ - Libraw

Add Library
Select the library type to add.

03 CheckStyle

04 PMD

05 FindBugs

06 SONAR

Connectivity Driver Definition
CXF Runtime
EAR Libraries

Libra

Maven Managed Dependencies
Plug-in Dependencies |
Server Runtime

User Library |
Web App Libraries

< Back Next> M| Fnsh | [ cCancel |

C—
i@ Add Library

JUnit Library

Select the JUnit version to use in this project.

JUnit library versionl JUnit 4 - I

Current location:  junitjar - C:¥UsersywlkntDesktopieclipse-jee-juno-win32-
%x86_64WeclipsewpluginsWorg junit 4.10.0.v4_ 10 0 v20120426-0900

Source location: Mot found

@ <Back |

net» || Fnish ][ cancel

- Choose the JUnit 4 and Finish.
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[ How to use JUnit(cont.) ]

package calTest

import static org.junit. Asgert, =
import org.junit. Test

public class calculatorTest 4

@Test
public void test() {
f2il"Mat yet implemented");

- TestCase is created.
Fill some methods to test.

package calTest

import calSro.calculatar
irport static org.junit, Assert, =

import org, junit, =

public class calculatarTest §
@ Test
public void testadd() {

int result=calculator, agal1, 23;
geearttquale"t0D FAIL result, 1)

@Test
public void testSubtract() {

int result=calculator, suptracd 2, 11

grrentqualsiresult, 1)

#Test

public void testhultiply() {
int result=calculator, muitioadl, 2
gerartauals result, 2.

@Test

public void testDivide() {
int result=calculatar, givigal2, 1)
greartEnuais result, 2,

R




Juse | How to use JUnit(cont.) )

- [Run]-[Run as]-[JUnit Test]

R Cirl+F11 Vo
02 Eclipse Sl ' |
., Debug FI1  Jaccess ‘ | ¥ Java e BZC
03 CheckStyle Run History 4
Run As v | [EH 1 GWT JUnit Test  Alt+Shift+X, H
04 PMD Run Cenfigurations... Ju 2 JUnit Test Alt+Shift+X, T
Debua History ¢ I
05 FindBugs
06 SONAR

‘l
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[ How to use JUnit(cont.) ]

Ju JUnit 32 T B REEY T8
Finished after 0.029 seconds

Runs: 4/4 B Errors: 0 B Failures: 1

4 'E'g calTest calculatorTest [Runner: JUnit 4] (0.001 )
g testAdd (0.001 s)|
tE] testSubtract (0.000 5)
el testDivide (0.000 5)
el testMultiply (0.000 5)

Failure Trace o

=
+

java.lang.AssertienError: ADD FAIL expected:<3> buf was <1s
at calTest.calculatorTest.testadd (calculatorTest java:13)

.

- You can see the results.

‘1
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[ Annotations of JUnit ] N

Annotation

Explanation

@Test
@Test(timeout=ms)

@Test(expected=class)

Written for the test method.

When timeout paramater exists, the test would fail if the test takes
longer than defined time.

When expected parameter exists, the test would fail if the test
doesn’t make defined exception.

If you want to see the report but test code is not implemented yet,

@Ignore you can use this annotation.

@After It's same as setUp() and tearDown() in JUnit3.

@Before It is executed before and after each test methods.

@AfterClass It's same as setUpBeforeClass() and tearDownAfterClass() in JUnit3.
@BeforeClass It is executed before and after the class.
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[Annotations of JUnit(cont.)]

‘1

Annotation

Explanation

@RunWith(value=class)

It is used to decide test runner.

@SuiteClasses(value={clas
ses})

It is used to define tests which would be included in test suites.

@Parameters

It is used for multiple tests for several parameters.
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[ Examples for using Annotation]

@Test(expected=exception class)

Finished after 0.031 seconds

Runs: 474 B Errors: 1 B Failures: 0

4 E'E calTest calculatorTest [Runner: JUnit 4] (0.001 5)
gE] testAdd (0.000 s)
¢E] testSubtract (0.000 s)
|giE] testDivide (0.001 s)|
eEl testMultiply (0.000 s)

@Test

public void testDivide() {
int result=calculatar, g2, O
greartEquais rasult, 2,

Failure Trace =25

o
=]

java.lang.arithmeticException: / by zero
at calSrc.calculator divide(calculator java: 18)
at calTest.calculatorTest testDivide(calculatorTest java:3C

.

‘1

. , . Finished after 0.017 seconds
@ Testlexpected=arithmeticException.class)

public void testDividel) {

; L ) Runs: 474 B Errors: O B Failures: 0
int result=calculator, o2, 00
grranttqualsiresult, 2

b Hi] calTest.calculatorTest [Runner: JUnit 4] (0.000 s)




Jusoe [ Examples for using Annotation] q

otaumt @Test(expected=exception class)

02 Eclipse
03 CheckStyle
Finished after 0.174 seconds
04 PMD Runs: 4/4 B Errors: 0
. @Testiexpected=MNullPointerExzception.class) ! - =
05 FindBugs public void tesDivide() 1 4 @] calTest.calculatorTest [Runner: JUnit 4] (0.148 5)
int result=calculator, givige(2, 1 gi testAdd (0.001 <)
gssentaualsiresult,2) gE] testSubtract (0.000 5)
06 SONAR r

gl testDivide (0.145 s)
gE] testMultiply (0.001 s)

= Failure Trace

31 javalang AssertionError: Expected exception: java.lang.NullPointerException
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[ Examples for using Annotation]

BBefore
public void testadd() 4
System, out printin"@Befara";

B After
public void testSubtract) §
System. out printin"@ &fter");

BBeforeClass
public static void testhultiply() {

System. out printin"@BeforeClass"):

BTest
public void test()4
System. out printin("@ Test");

BTest
public void test2()7
System. out printin("@ Testz");

BafterClass
public static void testDivide() {
System, out printin("@ afterClass")

@Before,After,BeforeClass,AfterClass

iBeforeClass
iBefore
@Test
@after
@eefore
@Test2
@after
afterClass

R




otaunt @Parameters,RunWith

02 Eclipse
@Run'With{value=Parameterized.class)
public class calculatorTest 4
03 CheckStyle
int a.b,exzpected.
@Parameters
04 PMD public static Collection params()
) return Arrays, gziisinew Ohject[] [] 4
05 FindBugs b 11,23, 11.3.4F, 12,35
} ,
06 SONAR public calculatorTestlint a, int b.int expected)
this.a=a.
this.b=h.

this.expected=exzpectad:

@ Test

public void testadd() {
calculatar cal=new calculator();
gsrarttgualsical, adda.h) expected);

=

Jusore [ Examples for using Annotation]

+ |5 calTest.calculatorTest [Runner: JUnit 4] (0.000 s)|

F

Bl [0] (0.000 5)

g testAdd[0] (0.000 s)
Eig] [1] (0.000 s)

e testAdd[1] (0.000 s)
Eigl [2] (0.000 5)

e testAdd[2] (0.000 s)
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[ Methods of JUnit ]

R

Method

Explanation

assertEquals

(expected type, result type)

After comparing expected value with result value, returns success if
those are same.

assertEquals

(expected object, result object)

After comparing expected object’s value with result object’s value,
returns success if those are same.

assertSame

(expected object, result object)

After comparing expected object's memory address and result
object’'s memory address, returns success if those are same.

assertNull(object)

assertNotNull(object)

After testing object is null or not, returns success if object is null.

After testing object is null or not, returns success if object is not null.

assertTrue(boolean)

assertFalse(boolean)

After condition is true or not, returns success if condition is true.

After condition is true, or not returns success if condition is false.
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| Solutions for error |

- InitializationError
java.lang.noclassDefFoundError: org/hamcrest/selfDescribing

-> add the hamcrests.jar as the external library...
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D How to install JD

x|

ORACLE’

01 JUnit

Welcome to the Installation Wizard for Java™ SE Development Kit 6 Update 35

This wizard will guide you through the installation orocess for the Java SE Developbment
Kit 6 Update 35.

03 CheckStyle

Select optional features te install from the list below, You can change your choice of features after

installation by using the Add/R Progra

al

Iy
f.ﬁjavaﬂw SE Development Kit 6 Update 45 (64-0it) - Progress C=HEE X

Installing

04 PMD

~ | Development Tools
S Codh =
F‘F‘ < The program featur & being installed.

Status: Copying new files

05 FindBugs

Install to:
C:\Program Files\JavaYjdk1.6.0_35Y

1o seup - progres SR S

Instaling

06 SONAR

ORACLE’

This may take a few minutes

3 Billion Devﬂ; Java(T™] sB : .u

E Development Kit 6 UEate 45 (64-bit) - Complete

Java(TM) SE Kit 6 Update 45 (64-bit)

i
Click Next Steps to access tutorials, APT documentation, developer guides, release notes i
and more to help you get started with the JDK.

http://www.oracle.com/technetwork/java/index.html

Close




01 JUnit

03 CheckStyle

04 PMD

05 FindBugs

06 SONAR

@‘O [+ Aoim » S=AOE 3= » AT

[ How to install JDK(cont.)]

ol = A2E 2 =X
I_ = - e e e e
& mH e EEEN R R e
& 8 ax O WSS WFD BFE 22400 BLIC
[ IPVES- T m= = 2 |
& 13 Anm uy N EDL ZEHA 2T, M2 AE 2 H HEE
S BHOE[SEA0 | 02 [ALH B AF | I
T A &=
METEED e B
AMEAL 2O AT HIE S g3
w
AR S
-
Az sz
AlLE NS, NAE 25 2 0OHE 2R i B2 0| 2(M) Jande_HOME
B ZHW CProgram FilesWJavatdil,6.0_45
=0l = 4
2 B2 () I i
[ =2 ][ ##2 || =sw |
LS B . e - T . —
22| AE e T =R 2t i
ZRE 4T ; A
windows Update S \WORKGROUP ComSpec CtWindowsWsystern3aomd, exe
HEME BCD TETE FP_MO_HOST.C..., NO
Windows BE QIS MNUMBER_OF_PR,,, 4
OPFEMRDA IMI CitProaram Files (x:ARYWC AW FERwin Da o
MESEAMW,, | [ ZEO. || 480 |
EETIET

Set up the environmental variable

T

-tells the location of the installed JDK
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[ How to install JDK(cont.)]

.
NES

EEEREICEETUIRCaNE- RN

e
= -
=E Hp

SechyunHl CHEE AFS AT H =LY

R Z
TEMP #USERPROFILE W AppDataLocalit Te., .
TP #USERPROFILE W AppDataLocaltt Te,
M2 B2, | | BEE. || s

W AST B S50
EEENE Path

4 ZHV): AV A_HOMEZ]

[ =e ][ &2

'.

T

- Set up the path variable
to help to find the executable file like java.exe for other tools.

R




- | How to install Eclipse A

01 JUnit
&~ = C | [ www.eclipse.org/downloads/
_ o] B0|X|< 2 =0 UsUICh HASAAE LT | A | | Ha oket| | o) s ot
03 CheckSter . . SAN FRAMNCISCO Visit other Eclipse Sites
Aﬂq eclipse Discover what MARCH 17-20, 2014 _
. 2014 Vert.x cando REGISTER NOW fmp @ €
04 PMD
Home Downloads Users Members Committers Resources  Projects  About Us Google™ &
05 FindBugs
Eclipse Downloads
06 SONAR

Packages Developer Builds

Eclipse Kepler (4.3.2) SR2 Packages for [N SR

Eclipse Standard 4.3.2, 200 uB Windows 32 Bit
ﬂ Downloaded 1,137,632 Times Other Downloads Windows 64 Bit
The Eclipse Platform, and all the tools needed to develop and debug it: Java and Plug-

in Development Tooling, Git and CV5...

- http://www.eclipse.org/downloads/




oo [ How to add external jar ]

o _
@ rovess o v S L

01 JUnit :
[type filter text | | Java Build Path Sy
i Resource —
Builders | [ Source | = Prcy'edsl =i Libraries | L Order and Expo.rt|
FindBugs JARs and class folders on the build path:
Java Build Path » = JRE System Library [jdk1.6.0 24] [ Add JARS.. ]
|+ Java Code Style b =) JUnit 4
03 CheckSter i+ Java Compiler I Add External JARs.. I
i+ Java Editor
Javadoc Location ’ Add Variable... ]
PMD 7
04 PMD Project Facets [ Add Library... ]
Project References ’ Add Class Folder ]
. Refactoring History
05 FindBugs Run/Debug Settings ’Add External Class Folder_]
Server
i» Task Repository | Edit... |
06 SONAR Task Tags .
1+ Validation | Remove |
WikiText
[ Migrate JAR File.. |

@ [ ok ][ canca |

- righf click your project-[Preferences]-[Java Build I5ath]
-[Add External JARs...]

‘1
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[ How to install new software ]

Help

Welcome

() Help Contents

&7 Search

Dynamic Help

Key Assist.
Tips and Tricks...

@ Report Bug or Enhancement...

Cheat Sheets...

Eclipse Marketplace...
Check for Updates

I Install New Software. I

About Eclipse

T mstal

Available Software

Select a site or enter the location of a site.

Work with:  type or select a site

Find more software by werking with the "Available Scftware Sites” preferences.

|t:,-'pe filter text

Name

.
@ There is { 84 Add Repository

iy

ame:  pmd plugin

Local...

ocation: | hitp://pmd.sourceforge.net/eclipse|

Archive...

[ssearn [ @

[ ok

J |

[Help] - [Install new software...]
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[ Keyboard shortcuts in Eclipse ]

Keyboard shortcut

Explaination

06 SONAR

Ctrl+Space Auto complete

Ctri+Shift+O Auto import the library

Ctri+l Auto indent

Ctrl+Shift+/ Making blocked lines comments

‘1
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P [ Overview ] N
gbear
01 Junit - Checkstyle is a Open Source development tool
02 Eclipse written by Oliver Burn, Lars Kihne.

04 PMD

- Checkstyle is a development tool to help
programmers write Java code that adheres to a
coding standard.

05 FindBugs

06 SONAR

- Checkstyle provides checks that find class
design problems, duplicate code, or bug
patterns like double checked locking.
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Overview(cont.)
. IDE / Build tool Main/Initial Author Available from

01 JUnit SCM-Manager SCM-Manager Plugin Page
jGRASP Larry Barowski jGRASP Home Page

02 Eclipse NalaFld EL ' ~onactome Page
Eclipse/RAD/RDz David Schneider Eclipse-CS Home Page
Eclipse/RAD/RDz Roman Ivanov Project Page

_ Eclipse/RAD/RDz Marco van Meegen Checklipse Home Page

Intelli) IDEA Jakub Slawinski QAPlug

04 PMD Intelli) IDEA James Shiell Checkstyle-idea Project Page
Intelli) IDEA Mark Lussier JetStyle Project Page

. NetBeans Petr Hejl Checkstyle Beans

05 FindBugs NetBeans Paul Goulbourn nbCheckStyle
NetBeans Software Quality Environment (SQE)

06 SONAR jCoderZ fawkeZ
Blue) Rick Giles bluejcheckstyle home page
tIDE Built in
Emacs JDE Markus Mohnen Part of the standard JDEE distribution
jEdit Todd Papaioannou JEdit CheckStylePlugin
Vim editor Xandy Johnson Plugin Homepage
Maven Vincent Massol Checkstyle supported out of the box
QALab Benoit Xhenseval QALab Home Page
- Checkstyle is most useful if you integrate it in
your build process or your developme-nt
environment
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[How to install checkstyle] N

i@ Java EE - Eclipse

Eclipse Java E

Overview
Get an overview of the feature

@ Welcome

(?) Help Contents

&P Search
Dynamic Help

Key Assist...
Tips and Tricks...

{g‘j Report Bug or Enhancement...

Cheat Sheets...

Eclipse Marketplace...
Check for Updates
Install New Software...

About Eclipse

- [Help => Install New Software] Click!

Ctrl+Shift=L
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‘1

[How to install checkstyle(cont.)]

i T s e e ———— )

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

Work with: type or select a site + i ‘
Find more software by working with the "Available Software Sites” preferences.

(type filter text |

Name Version
(@ There is no site selected.

- [Add] Click!




[How to install checkstyle(cont.)] Y

01 JUnit [ @} nstall

Available Software

02 Eclipse Check the items that you wish to install. \Q

Work with:e v Add...

Find more software by working with the "Available Software Sites” preferences.
04 PMD § .
|type filter text | |
. Name Version
05 FindBugs @ Could not find http://{ Fgh Adq Repository .
06 SONAR

Name: Local...
ion: | g D D

[ selectall | [ Deselect Al I

n.

: mocation :
[http://eclipse-cs.sf.net/update/]
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[How to install checkstyle(cont. )]

ﬁ Install

— T — — W em—— |

Available Software
Check the items that you wish to install.

Work with: Eclipse Checkstyle Plugin - http://eclipse-cs.sf.net/update/

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

[type filter text
Name Version
4 [V]000 Checkstyle
| L3+ Eclipse Checkstyle Plug-in 5.7.0.201402131929

p [T]000 Uncategorized

| SelectAll || DeselectAll | 1 item selected

Details
This feature integrates Checkstyle 5 into the Eclipse environment.

Show only the latest versions of available software

[¥] Group items by category

[7] Show only software applicable to target environment

Contact all update sites during install to find required software

More...
Hide items that are already installed
What is zlready installed?

@

] ] Einish

(e

- Check! [Eclipse Checkstyle Plug-in]
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[ How to use checkstyle

"ﬂ Java - SW, | Testing_ Tool_Test/src/TESTjay Java - Eclipse GG

Flle Edit Source Refactor Navigate Search Project Run Window Help
iC: - = I o B :

> BEC e

o

[£ PackageEx... 33 =

BE&lw

4 i SW_Testing Tool Te
4 (B src

a 3 (default pack

» [3) TEST_ME1

> [3) TESTjava

;» = JRE System Libra

L F—T—

SW_Testing_Tool_Test

@
%

® G

2T}

L

New
Go Into

Open in New Window
Open Type Hierarchy
Show In

Copy

Copy Qualified Name
Paste

Delete

Remove from Context
Build Path

Source

Refactor

Import...
Export...

Refresh

Close Project

Close Unrelated Projects
Assign Working Sets...

Profile As
Debug As

Run As
Validate

Team
Compare With

F4
Alt=Shift=W »

Ctrl+C

Ctrl+Vv
Delete

Ctrl+Alt+Shift+Down
»
Alt+Shift+S »
Alt+Shift+T »

F5

Restore from Local History...

Checkstyle
Configure

I Properties I

Alt+Enter

- [My project] Right-click!
e

=> Properties
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[How to use checkstyle(cont.)]

‘:ﬂ Properties for SW_Te-sti

e

ng_Tool_Test

[type filter text

|

[+

Resource
Builders

Ep [crecisre

P
P

1+

v

v

ava Build Pa

Java Code Style
Java Compiler
Java Editor
Javadoc Location
Project Facets
Project References
Run/Debug Settings
Server
Task Repository
Task Tags
Validation
WikiText

=)

Checkstyle

vy v w

[ Main | Local Check Configurations

Checkstyle active for this project
! rite Tormatter/cleanup contig (experimental!)

- i nfiguration for all files

Use simple configuration

Exclude from checking...

> Configure...

files outside source directories

write protected files

files not cpened in editor

files from packages:

files in sync with the source repository

Description:

®@

l

OK

- User-defined rules also can use.
e

‘1
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[How to use checkstyle(cont.)]

4J) TEST_METHOD java £3

‘ public class TEST_METHOD {
!
- public void PRINT(){

System.out.println("IS GOOD CODE?");

TESTjava 22

public class TEST {
public static void main(String[] args){
String ABC;

} System.out.println("Software Testing & Analysis!");
: TEST_METHOD
TM.PRINT();
}
}
4 » <
ﬁﬁhl Problems §3 @ Javadoc @ Declaration
0 errors, 21 warnings, 0 others I
Description 2 esource Path Location Type
& Line has trailing spaces. ESTjava /SW_Testing_Tool_... line 7 Checkstyle Problem
& Line has trailing spaces. EST_METHOD java /SW_Testing_Tool_... line 2 Checkstyle Problem
& Line has trailing spaces. EST_METHOD java /SW_Testing_Tool_... line 3 Checkstyle Problem
“.s Methed 'PRINT is not designed for extensio FEST_METHOD java /SW_Testing_Tool_... line 4 Checkstyle Problem
& Missing a Javadoc comment. ESTjava /SW_Testing_Tool_... line 2 Checkstyle Problem
& Missing a Javadoc comment. ESTjava /SW_Testing_Tool_... line 3 Checkstyle Problem
& Missing a Javadoc comment. EST_METHOD java /SW_Testing_Tool_... line 2 Checkstyle Problem
@& Missing a Javadoc comment. EST_METHOD java /SW_Testing_Tool_... line 4 Checkstyle Problem
l & Missing package-info.java file. EST.java /SW_Testing_Tool_... line 0 Checkstyle Problem
& Name 'ABC' must match pattern '*[3-z][a-z JEST java /SW_Testing_Tool_... line 4 Checkstyle Problem
& Name 'PRINT' must match pattern '*[a-z][a- FEST_METHOD.java /SW_Testing_Tool_... line 4 Checkstyle Problem
& Name 'TEST_METHOD' must match pattern FEST_METHOD.java /SW_Testing_Tool_... line 2 Checkstyle Problem
& Name 'TM' must match pattern '*[a-z][a-z2 JEST java /SW_Testing_Tool_... line 8 Checkstyle Problem
y i EST java /SW _Testing_Tool_... line 3 Checkstyle Problem

‘1




[ Checkstyle problem List] A

= giol i g
01 JUnit . °=
At 224, 2elxfX| e 42 HE 2
02 Eclipse 2 E method, classof = help A =S s SIS S -
JavadocPackage X0 2L} methodQ| O|& XIS Z C{AISHY|

7 ERsHOF S = st

java code®| 7+ OtX|at =

i i ot SHA|HIDHHS H
04 PMD NewlineAtEndOfFile o uizuolz OPETOF SHCY. OFX| 8 linelf| = Al ZE S H=C}
05 FindBugs Properties fileS 0|83} 2
J foperties le= OISH 8 | 21y wiot mug w2 DS AL default EX D
Translation L, ZItE HYo| =& EXHs | ol sttt
=2 [
06 SONAR Of 3t} = es
FileLenath java fileQ| length-=2000 line 2000 line0| HO{7I=d L, A Aol X7t 7| &
? S WYX ¥E= FHABICH of classZ X7 o|BtCt.

java file L £0f tab 22Xt

FileTabCharacter
O QoD QtEILCt.

tabg B 5 spaceZ X|EtS|A AtESITE SHLCL

1 line0j= 3t7§ ©|method 2t N
RegexpSingleline N —’.*_‘—7(()|11|3H0F JE: 1 lineof CHSH AN S HSSIA SIM AIRSIEE i}

- http://netframework.tistory.com/363
e




[ User define rule

ot gea - ccipse T .-
File Edit Source Refactor Navigate Search Project Run [Window] Help
Fiv L @GN B0 Qs Newwindow

T e New Editor
_ - [# Package Explorer 52 | (E] <§>| ‘, v o g .

Hide Toolbar

02 Eclipse

B

04 PMD » 723 SW_Testing_Tool_Test|

Open Perspective »
Show View 3

05 FindBugs

XX

Customize Perspective...
06 SONAR Save Perspective As...
Reset Perspective...

Close Perspective

Close All Perspectives
Navigation 3

Preferences

- [Window] - [Preferences] Click!




01 JUnit

02 Eclipse

04 PMD

05 FindBugs

06 SONAR

.
i8] Preferences

| User define rule(cont.) | Y]

Warn before losing configured file sets

‘)

B Check Comfiguration Propeties I

[type filter text 7| chedstyle DN
b l
g Senen General Settings

Rebuild projects if needed: [prompt _~|

Check Configuration
Create 3 new Check Configuration

internat Connguration
External Configuration File
Location: Remote Configuration

_____ Project Relative Configuration
Description:

( Additional properties...| @ [ o [ concel

- [Checkstyle] - [New] Click!




|_User define rule(cont.) A

‘g Check Configuration Propemes “,. - w
01 JUnit
: Check Configuration
02 Eclipse Create a new Check Configuration
_ Type: Internal Configuration v
04 PMD Name:  Test_New_Rule
Location:
2014-3-19 -
06 SONAR Software Testing and Analysis!
Additional properties... @ OK Cancel '

- Can import the other rule. (Extend)




01 JUnit

02 Eclipse

04 PMD

05 FindBugs

06 SONAR

1@} Preferences

User

=

=

define rule(cont.)

:

[type filter text

|| Checkstyle

General

Ant

Checkstyle

Data Management
Help
Install/Update
Java

Java EE

Java Persistence
JavaScript
Maven

Mylyn

Plug-in Development
Remote Systems
Run/Debug
Server

Team

Terminal
Validation

Web

Web Services

> XML

Warn before losing configured file sets

[T]Include rule names in viclation messages (2)

[T]Include module id (if available) in violation messages (2)
Limit Checkstyle markers per resource to 100 (2)
Run Checkstyle in background on full builds

Global Check Configurations

- v w
General Settings
Rebuild projects if needed:

o

Check Configura... Location Type
{5 Sun Checks sun_checks... Built-In Co... v
%) Sun Checks (E.._sun checks...  Built-In Co...
[] Test New_Rule internal_co... Internal Co...

Description: Used in projects:

2014-3-19 -
Software Testing and Analysis!

i

)

Cancel

‘1




[ User define rule(cont ! N

E Chackstyle Configuration P
Internal Configuration "Test New_Rule”

01 JUnit : ;
' Edit checkstyle configuation 4 &% Naming Conventions  »
02 Eclipse Known modules Abstract Class Name
b i Class Type Paramete, || Comment
b .... &% Annotations
_ . 84 Javadoc Comments T Constant Names
4 §% Naming € ti 2 -
B Abeact Olce &% Local Final Variable |
lens Class Type Pararr ¢ :
04 PMD - gimton Local Variable Name _
,‘;:. Local Final Variat ﬂm-g Member Names ‘
05 FindBugs B Locsi Vs
J s Member Names T Method Names|
{ios Me(hodNames —
06 SONAR preen e & Method Type Param
is Package Names ) k N
lw» Parameter Name @ ac age ames -
s Static Variable N,
N ) Parameter Names
» 8 Headers Static Variable Nam

= i Type Names

b B8 Headers
Description:

, AR
Checks that method namez 0101 Imports -
» &4 Size Violations <
RBIAR waat -
< | i | ¢ I
7] Open module editor(s) on add action @ [ ox ][ conce ]




04 PMD




Flllll [ What is PMD? ] N

01 JUnit

02 Eclipse -  PMD is a source code analyzer. It finds common
sschecksyle  Programming flaws like unused variables, empty catch
blocks, unnecessary object creation, and so forth.
JoaPwD It supports Java, JavaScript, XML, XSL.

05 FindBugs

06 SONAR

- Additionally it includes CPD, the copy-paste-detector.
CPD finds duplicated code in Java, C, C++, C#, PHP,
Ruby, Fortran, JavaScript.




"Help|

01 JUnit Welcome
() Help Contents
02 Eclipse &7 Search
Dynamic Help
03 CheckStyle Key Assist...
Tips and Tricks...
ﬁ Report Bug or Enhancement...
Eclipse Marketplace...
05 FindBugs Check for Updates
N Install Mew Software... ||
06 SONAR About Eclipse

Ctrl+Shift+L

T mstal

| How to install PMD in Eclipse? |

R

Available Software

Select a site or enter the location of a site.

Work with:  type or select a site

Find more software by werking with the "Available Scftware Sites” preferences.

ame:
ocation: | http://pmd.sourceforge.net/eclipse

Archive...

Select All

|® o ]I

Cancel ]

- [Help] - [Install new software...]
- http://pmd.sourceforge.net/eclipse

[type filter text |
MName . -
@ There is { 84 Add Repository _
prnd plugin —

|




[How to install PMD in Eclipse?(cont.)]

i@ mnstall . - _—- v 5| ==
. Available Software

01 JUnit _ o

Check the items that you wish to install. {
02 ECIipse Work with:  pmd - http://pmd.sourceferge.net/eclipse/ - Add...

Find more software by working with the "Available Software Sites” preferences.
type filter text

03 CheckStyle | |

Name Wersion

3 o0 PMD for Eclipse 2

i+ []000 PMD for Eclipse 3
4 [C1000 PMD for Eclipse 4

L PMD Plug-in 402v20131031-1124
05 FindBugs
Select Al | | Deselect Al
06 SONAR o
Show enly the latest versions of available software Hide iterns 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

@ <Back || Next> |[ Finsh | [L.cancel

- select the version.




01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

06 SONAR

[ How to use PMD in Eclipse?]

Edi Google Web Toolkit
S New
Go Into
Show In

Copy

Copy Qualified Name
Paste

Delete

Remove from Context
Build Path

¥ Refactor

1Y
B 85N

Import...
Export...

(1 4

Find Bugs
Refresh
Close Project

£

Close Unrelated Projects

Validate

Show in Remote Systems view

Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...
P PvD

Configure

Source

Properties

14031 Resource Configurations

Right click your project-[PMD]-[Check Code]

Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete
Ctrl+Alt+Shift+Down
»
Alt+Shift+T »

FS

Alt+Enter
»

| Help
. P Al S
Qui
| calculator
C,
alculator {

atic int add(int a, int b){
outprintin(‘eeee");
outprintin('eeee");

na
n a+h;

atic int subtract(int a, int b){

atic int multiply(int 2, int b){

*0,

atic int divide(int a, int b){

| ,
% ¥4 Data Source Explorer ":‘ Snippets E
this time.

Generate Reports

Clear Violation Reviews

Find Suspect Cut And Paste...
Clear Violations
Check Code

- = [




[ How to use PMD in Ecllpse?(cont.)] l
01 JUnit
b7 Violations Overview 52 22 Violations Outline El Console
02 Eclipse | Element | # Violations # Violations/KLOC  # Violations/Method Froject
aiH calSrc! 24 1500.0 6.00 140319
03 CheckStyle a [J] calculator java 24 1500.0 6.00 140319
[ IfElseStmitsMustUseBraces 1 §2.5 0.25 140319
h" SystemPrintln 2 1250 0.50 140319
_ [ MethodArgumentCouldBeFinal 8 500.0 2.00 140319
e AvoidLiteralsinIfCondition 1 B2.5 0.25 140319
05 FindBugs h" ShDrﬁ-"ﬂriEblE 8 500.0 200 140319
h" UseSingleton 1 62.5 025 140319
o ClasshamingConventions 1 62.5 025 140319
06 SONAR h" CnlyOneReturn 1 62.5 0.25 140319
h" FackageCase 1 62.5 025 140319
a B calTest 10 555.6 250 140319
a [J] calculatorTest java 10 555.6 2.50 140319
- Commentsize 1 356 0.25 140319
[ JUnitAssertionsShouldIncludeMes 3 166.7 073 140319
[ LocalvariableCouldBeFinal 4 22232 100 140319
o ClasshamingConventions 1 356 025 140319
h" FackageCase 1 35.6 0.25 140319
-  Violations Overview




[ How to use PMD in Eclipse?(cont.)]

01 JUnit

i7l Violations Overview | 5= Violations Qutline 2 El Console X

. Priority Line created Rule Error Message
02 EC"pse 2! Thu .. Cl. Class names should begin with an uppercase character

6 Thu ..  Sy.. System.outprint is used

7 Thu ...  Sy.. System.outprintis used

5 Thu .. Sh.. Aveid variables with short names like a

10 Thu.. ©.. A method should have only one exit peint, and that should be the last statement in the methed
16 Thu.. Sh.. Avoid variables with short names like b

20 Thu.. Sh.. Avoid variables with short names like a

13 Thu.. @E.. Avoid using if. else statements without curly braces

24 Thu.. Sh.. Avoid variables with short names like a

8 Thu .. Av.. Avoid using Literals in Conditional Statements

24 Thu.. Sh.. Aveid variables with shert names like b

16 Thu.. M.. Parameter 'b"is not assigned and could be declared final

20 Thu.. M.. Parameter 'a' is not assigned and could be declared final

16  Thu.. Sh.. Avoid variables with short names like a

3 Thu .. Sh.. Avoid variables with short names like b

03 CheckStyle

05 FindBugs

06 SONAR

VVVVVVVVVVVVVVVVVVVVVYVVVY

1 Thu .. Pa.. Package name contains upper case characters

20 Thu.. M.. Parameter 'b'is not assigned and could be declared final

5 Thu .. M.. Parameter 'a" is not assigned and could be declared final

24 Thu.. M.. Parameter 'b'is not assigned and could be declared final

3 Thu .. Us.. All metheds are static. Consider using Singleton instead. Alternatively, you could add a private constructor or make the class abstract to silence this warning.
24 Thu.. M.. Parameter 'a' is not assigned and could be declared final

20 Thu.. Sh.. Avcid varizbles with short names like b

16  Thu.. M.. Parameter 'a' is not assigned and could be declared final

5 Thu .. M. Parameter 'b' is not assigned and could be declared final

-  Violations Outline




[ How to use PMD in Eclipse?(cont.) ]
Edit ¢ New , Bip
. _ . . et Go Into P T A B
01 JUnit public static int addiint a..int bl Opén i New Windor Qi
| | W
System. out printind"add Method") Package|  OpenType Hierarchy A et
a=g+h+a, Show In Alt+Shift+W »
02 Eclipse h=h-3 B0 B copy Ctrl=c
ﬁ_l:g";EJE:: ) 4 Elj B3 Copy Qualified Name dlint a.int b){
{ ’ A paste =V o Method™);
03 CheckStyle - o B X Delete Delete
% Remove from Context Ctrl+Alt+Shift+Down
for {int x=0; x<=10 w++] 2 euldean »
HEHEE, Refactor Altsshift=T» | ¥+
. , I H n :ll i :ll .: \ I rt
05 FindBugs System, out printn("a:" b ") i o —
{ return a Find Bugs >
06 SONAR ‘ o Refresh ]
else Close Project
return a+b; Assign Working Sets...
Run As L0 S =1 : .
I ; Outline B Console CPD View &%
public static int agdiint a..int b1 f;:f;" :
. n wh Validate
gggiin:;uﬂ printing"add hMethod™): o , finta, int by
b = b _ 3 Compare With »
a=a+h; Restore from Local History... ("Add Method");
if (3%3==1) P evD » Generate Reports
{ — Configure > ear Violation Reviews
— .
319 Fropees il B Clear Vinlatinne
- right click your project-[PMD]-
[Find Suspect Cut And Paste...]




01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

@] Find Suspect Cut & Paste

[ How to use PMD in Eclipse?(cont.)]

06 SONAR

Choose 2 language for the Copy/Paste detecticn. You can
set the size of duplicated code by setting the minimum file-size.

Language: [java

4

Minimum Tile-size: 25

Report
Create report file (saved to project report folder)

Output format: [Simple Text v]

[P]

[ ok ][ cancel

QI

4 B2 140319

a B ore
4 B calsic

» B calculatorjava
4 B3 calTest
» W) calculatorTest java
i = JRE System Library [jdk1.6.
= JUnit 4
4 [= reports
cpd-report bt




[ How to use PMD in Ecllpse?(cont.)] l
01 JUnit 4 calculator.java [J] calculatorTestjava cpd-report.bt 57
1Found a 24 line (181 tokens) duplication in the following files:
. 25tarting at line 5 of C:\Users'ywk\workspace\148319\srchcalSrchcalculator. java
02 Eclipse 3 5tarting at line 51 of C:\Users'ywkworkspace\148319\srchcalsrchcalculator. java
4
03 CheckStyle Z public static int add(int a, int b){
7 System.out.println("Add Method");
3 a=a*b+a;
a b=b-3;
18 a=ath;
05 FindBugs - T
13 at++;
14 }
06 SONAR 15 for (int x=8; x<=18; x++)
16 7
17 W=x+a;
18 }
19 System.out.println{™a:"+a+"b:"+b};
20 if (a==2)
21 {
22 return a;
23 }
24 else
25 return at+b;
26 }
27
28 public static int add(int a, int b){




‘1

m [ How to use PMD in Eclipse?(cont.)]

22, Dataflow View CPD View 52

01 JUnit
Spans  Source
24 lculat
02 Eclipse ‘ e
| public static int add(int a, int b){
03 CheckStyle

System.out.printin{"Add Method");

b:b-3;

05 FindBugs azasb;
if (3%3==1)
06 SONAR {
a+4;

'

for (int x=0; x==10; x++)

{

K=X+3;

}

System.out.printin"a:"+a+"b:"+b);

- CPD View




[ How to use PMD in Eclipse?(cont.)] q

01 JUnit 2% Dataflow View &2
02 Eclipse Method: |add(int, int) : int - |
| une | | Mext nodes || Dataflow types I Codeline

g 5 b=b-3:

03 CheckStyle ’
11 7.8 if (3%3==1)

05 FindBugs
13 g a++]

06 SONAR
15 g dix) for (int x=0; x<=10; x++)
15 11,12 r(x) for (int x=0; Xx<=10; x++)
15 g dix) for (int x=0; x<=10; x++)

DataFlow View in each method.




[ How to report in Eclipse? ]

Wl
B preferences T W o o

01 JUnit |type filter text | | Reports S v w
1> General
b Ant Mame Properties
H  C/C++ =
02 ECIlpse »» Data Management £V
b Help emacs
1 Install/Update html
p Java ideaj
03 CheCkster 1 Java EE summaryhtml
[» Java Persistence text
[» JavaScript textcolor
b v ] vbhtml
1> Plug-in Development ventm
4 PMD xml
- CPD Preferences xslt
05 FindBugs File Filters yahtm
Reports

Rule Cenfiguration ] .
Remote Systems Name: Show suppressed violations
Run/Debug Description: |
Server
SonarQube Properties
Team
Terminal
Walidation
Web
Web Services
WindowBuilder
XML

06 SONAR

v v v v v

v v v v

| Restore Defaults | ’ Apply ]

@ [ ok J[ cancel |

-  [Windows]-[Preferences]-[PMD]-[Reports]




01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

06 SONAR

I

319

X & 0 i

L &

G

[ How to report in Eclipse?(cont.) ]

New
Go Into

Open in New Window
Open Type Hierarchy
Show In

Copy

Copy Qualified Name
Paste

Delete

Remeve from Context
Build Path

Source

Refactor

Import...
Export...

Find Bugs

Refresh

Close Project

Assign Working Sets...

Run As

Debug As

Profile As

Validate

Team

Compare With

Restore from Local History...
PMD

Configure

Properties

»

F4
Alt+Shift+W »

Ctrl+C

Ctrl+Vv
Delete

Ctrl+Alt+Shift+Down
14
Alt+Shift+S »
Alt+Shift+T »

F5

»
»

Alt+Enter

Help

|7 & B

2 .89 =

orTest java

rq{
add(int a, int b){
tin("Add Method");

100 x++)

Hn("ai"+a+"hi"+h);

Isubtract(int a, int b){

multiply(int a, int b){

divide(int a, int b){

4 [Bd 140319
a B oo
4 B calsrc
- ¥ calculator java
4 B calTest
i W) calculatorTest java
i =i JRE System Library [jdk1.6
[ = JUnit 4
4 [= reports
cpd-report bt
pmd-report. html
pmd-report.tet
[¥] pmd-reportxml

[E] Generate Reports

Find Suspect Cut And Paste...

Clear Vinlatinne

right click to your project-[PMD]-[Generate Reportis]




How to report in Eclipse?(cont.)

<?xml version="1.0" encoding="UTF-§" ?>
=pmd version="5.0.5" timestamp="2014-03-20T15:19:40.966">
- «file name="src/calSrc/calculator.java"=>
<violation beginline="1" endline="1" begincolumn="0" endcolumn="0" rule="PackageCase" ruleset="Naming" package="calSrc" class="calculator"
externallnfoUrl="http:/ / pmd.sourceforge.net/pmd-5.0.5/rules/java/naming.html#PackageCase" pricrity="3">Package name contains upper case characters</violation>
<violation beginline="3" endline="86" begincolumn="0" endcolumn="0" rule="UseSingleton" ruleset="Design" package="calSrc" class="calculator"
externallnfoUrl="http:/ f pmd.sourceforge.net/pmd-5.0.5/rules/java/design.html#UseSingleton" pricrity="3">All methods are static. Consider using Singleton instead.
Alternatively, you could add a private constructor or make the class abstract to silence this warning.</viclation=
<violation beginline="3" endline="86" begincolumn="0" endcolumn="0" rule="ClassNamingConventions" ruleset="Naming" package="calSrc" class="calculator"
externallnfoUrl="http:/ /pmd.sourceforge.net/pmd-5.0.5/rules/java/naming.html#ClassNamingConventions" pricrity="1">Class names should begin with an uppercase
character</violation=
<violation beginline="5" endline="5" begincolumn="0" endcolumn="0" rule="AvoidReassigningParameters’ ruleset="Design" package="calSrc" class="calculator"
externallnfoUrl="http:/ / pmd.sourceforge.net/pmd-5.0.5/rules/java/design.html#AvoidReassigningParameters" priority="2">Avoid reassigning parameters such as
'a'</violation=
<violation beginline="5" endline="5" begincolumn="0" endcolumn="0" rule="AvoidReassigningParameters' ruleset="Design" package="calSrc" class="calculator"
externallnfourl="http:/ f pmd.sourceforge.net/pmd-5.0.5/rules/java/design.html#AvoidReassigningParameters" priority="2">Avoid reassigning parameters such as
'a'</violation=
<violation beginline="5" endline="5" begincolumn="0" endcolumn="0" rule="AvoidReassigningParameters' ruleset="Design" package="calSrc" class="calculator"
externalinfourl="http:/ f pmd.sourceforge.net/pmd-5.0.5/rules/java/design.html#AvoidReassigningParameters" priority="2"Avoid reassigning parameters such as
a'</violationz
<violation beginline="5" endline="5" begincolumn="0" endcolumn="0" rule="AvoidReassigningParameters" ruleset="Design" package="calSrc" class="calculator"
externallnfoUrl="http:/ fpmd.sourceforge.net/pmd-5.0.5/rules/java/design.html#AvoidReassigningParameters" priority="2">Avoid reassigning parameters such as
'b'=/violation=

01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

= g — = ——
| pmd-report txt - O B & » P . 1

oaF EEE MN0O) 5‘-3\(\') =8%H

krc/calSro/ealculator. javail:  Packase name contains upper case characters
src/calSro/calculator, javas3: Ll wethods are static, Consider using Singleton instead. &
src/talSro/calculator, javas3:  Class names should begin with an uppercase character
sro/calSre/calculator, javash:  Avoid reassisning parameters such as 'a’
sro/calSre/calculator. Javash:  void reassigning parameters such as 'a’
src/calSredealculator javatB: Avoid reassisning parameters such as ‘a’
src/calSrofealculator, javasss  Avoid reassianing parameters such as ‘b
src/talSro/calculator javasb: hvoid variables with short names |ike a
src/calSre/ealculator javats:  Avoid variables with short names |ike b
src/talSro/calculator avas System.out.print Is used

src/calSre/ealculator, java dvoid using Literals in Conditional Statements
sro/calSro/oalculator, java System.out.print is used

src/calSro/ealculator Java dvoid using Literals in Conditional Statements
src/calSrodealculator javas 4 method should have only one exit point, and that should be
sro/calSro/ealculator javas hvoid using if...else statements without curly braces
sro/talSro/ealculator javas hvoid reasslgnlns parameters such as 'a’
src/calSrodealculator javas hvoid reassianing parameters such as
src/calSro/ealculator Javas hvoid reassigning parameters such as
src/calSre/ealculator javas dvoid reagsigning parameters such as
sro/calSro/oalculator, javas dvoid variables with short names |ike
src/talSro/ealculator, Javas dvoid variables with short names |ike
src/calSrodealculator javas dvoid variables with short names |ike
sro/calSro/ealculator javas hvoid variables with short names like b
src/calSro/ealculator, java Parameter 'a’ is not assigned and could be declared fina
src/calSredealculator java Parameter 'b’ is not azsigned and could be declared fina
src/calSro/ealculator Javas hvoid variables with short names |ike a
src/calSre/ealculator, javas hvoid variables with short names like b
sro/calSrodealculator, javas Parameter 'a’ is not assigned and could be declared final
src/talSro/ealculator, Javas Parameter 'b' is not assigned and could be declared fina
src/calSrodealculator javas dvoid variables with short names like a
sro/calSro/ealculator javas hvoid variables with short names like b
sro/talSro/ealculator javas Parameter 'a’ is not assigned and could be declared fina
src/calSre/ealculator, javas Parameter ‘b’ is not assisned and could be declared fina
src/calTest/calculatorTest . Java: : Package name contalins upper case characters

06 SONAR

CooTe oo

src/calTest/calculatorTest . java

src/calTest/calculatorTest ., javas
src/calTest/calculatorTest, java:

src/cal Test/calculatorTest , javas

g: Class names should begin with an uppercase character

12: Local variable 'result’ could be declared final
118: Local variable "result’ could be declared fina
19: JUnit assertions should include a message




Fmd Can | use PMD without Eclipse? q

01 JUnit - download latest version(5.1) http://pmd.sourceforge.net
_ - unzip the file
02 Eclipse
Gichecksyle i co i R —
C:¥pmd-bin-5.1.8Wbin>pnd —d C:WsersWyukbhorkspacetl48319%srcWecalSrcWealoculator. java —f text —R java-—naming, java-optimiz
05 FindBugs
06 SONAR - move to C:\...\pmd-bin-5.1.0\bin

pmd —d [source dir] —f [format type] -R [rulesets] -r [report dir]

- format type : text, html, xml, nicehtml
- default ruleset directory : pmd-bin-5.1.0\docs\rules



http://pmd.sourceforge.net/

01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

How to use PMD without Eclipse?(cont.)

| reports.txt - HEE

5 - -ZI--EII

oaF =HEE MMO) 22)V) =ES2H)

06 SONAR

E-ttlserstiywlkttworkspacett! 4031 Msrceal Srclcalculator,
CrUserstywkitworkspacet 4031 Mo retcal Sroealculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crtlze rstywkitworkspaced! 4031 s rolfeal Srcttcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
CrUsershywkiworkspacet 4031 Mo retcal Sreealculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
CrUsershywkiworkspacet 4031 Mo retcal Sreealculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Cittlzersthywkiworkspaced! 4031 Ms rolteal Srottcalculator,
Crflze rstywkitworkspaced! 4031 Ms roleal Srcttcalculator,
Crtflze rsthywkitworkspaced! 4031 Bs roleal Srcttcalculator,

java:
java:
Java:
java:
Java:
java:s
java:
Java:
java:
java:
Java:
java:
Java:
java:
java:
Java:
java:
java:
Java:
java:
Java:
java:
java:

[ =— -] (7 O OO E 0 00—

Package name contains upper case characters

Al methods are static. Consider using a utility class ir
Class names should begin with an uppercase character

bvoid reassigning parameters such as "a’
Avoid reassigning parameters such as
ALvoid reassigning parameters such as
bvoid reassioning parameters such as
bvoid variables with short names |ike
bvoid variables with short names |ike
System.out . print is used
System,out.print is used

bvoid variables with short names |ike a
bvoid variables with short names like b

Parameter 'a’ is not assigned and could be declared final
Parameter 'b’ is not assigned and could be declared final
bvoid variables with short names |ike a

bvoid variables with short names like b

Parameter "a’ is not assigned and could be declared final
Parameter 'b’ is not assianed and could be declared final
bvoid variables with short names |ike a

bvoid variables with short names like b

Parameter 'a’ is not assigned and could be declared final
Parameter 'b’ is not assigned and could be declared final

o oOowoo

R
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03 CheckStyle

05 FindBugs

06 SONAR

o\ d 9 o R ST eports htmi © Microsoft Word
(0q)

|

[How to use PMD without Eclipse?(cont.)]

= | 49 HoX oo ®E  EX z2E

7]

% “ | [Times New Roman - |135 - |JF I*

JHLPCHA ZRLbCHA ZRLFCE 7#% "

*

2o C\Users'wwhk'workspace' 1403 1% src'\cal Src'calculator javas

3o C:\Users'wwhk'workspace'1403 1% src'\cal Src'calculator javas
40 C:\Users\ywk'workspace' 1403 19'src'\cal Src'\calculator.javas
53¢ C\Users'wwlk'workspace' 1403 19'src\cal Src'calculator javas
60 C\Users'vwlk'workspace' 1403 19'src\cal Srec'calculator javas
7o C\Users'wwk'workspace' 1403 19'src\cal Src'calculator javas
8¢ C/\Users'wvwlk'workspace' 1403 19'src\cal Srec'calculator javas
9o C:\Users'wwhk'workspace' 1403 1% src'\cal Src'calculator javas
104 C:\Users'wwlk'workspace 1403 19'src\cal Srec'calculator javas
11.C:\Users'wwhk'workspace' 1403 19'src\cal Src'calculator javas
12:C:\Users'wvwlk'workspace' 1403 19'src\cal Srec'calculator javas
13.C:\Users'wvwlk'workspace' 1403 19'src\cal Src'calculator javas

3o

36
30
5¢
5e
5¢
5e
5¢
Te
19+
280
280

All methods are static. Consider using a utilitv class instead. Altematively, +
wvou could add a private constructor or make the class abstract to silence this
waming.

Class names should begin with an uppercase character +
Avoid reassigning parameters such as 'a’ “
Avoid reassigning parameters such as 'a’ +
Avoid reassigning parameters such as 'a’ +
Avoid reassigning parameters such as 'b’' +
Avoid variables with short names like a +
Avoid variables with short names like b +
Svstem.out.print is used +
Svstem.out.print is used +

Avoid variables with short names like a

Avoid variables with short names like b

Ee | ; i .
R R T e U ) o e AL N M -] o
SgiEcE ) 2z g = o) 252 | |
)
PM]) report. .
Problems found«
|
#e Filer Line+ Problem+ @
1+ C:\Users'vwk'workspace'140319src'\cal Src'\calculator java: 1+ Package name contains upper case characters ¢

ool =1 263 | F0i(01=) | 4

| =151




01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

06 SONAR

About Ruleset...

Prefe!
[type filter text Rule Configuration [=4 -
1+ General
- Ant Use global rule management =
b C/Ca+ If global rule management is enabled, you can deactivate rules here globally. This
» Data Managsment is useful in order to ignore some rules temporarily. This setting overrides
» Help project-specific settings.
E i:irt:”fupdate Rules grouped by Active rules: 313 / 313 &
| Java EE
1 Java Persistence Rule <& Ruleset -
[+ Javascript AbstractClasswithoutabstractMethod =3 Design X
» Maven AbstractClassWithoutanyMethod - Design X
| b Mylyn Abstracthaming B naming X
i Plug-in Development AccessorClassGeneration = Design T ]
4 BMD AddEmptyString [ Optimization X
CPD Preferences AppendCharacterwithChar [ String and StringBuffer T
File Filters ArraylsStoredDirectly [ Security Code Guidelines T =
Reports AssignmentinOperand [ Basic Ecmascript X
Rule Configuration AssignmentinCperand [ Controversial T
> Remote Systems r [¥]_AssianmentToMonFinalStatic =3 Desinn TP %
| » Run/Debug
poServer || s | _______ | _______ | _______ | _______ ‘
> SenarQube
> Team
Terminal
Walidaticn
» Web
| Web Services
1 WindowBuilder
1 XML

@

ok ||

Cancel ]

[Windows]-[Preferences]-[PMD]-[Rule Configurations]
-[Import Ruleset...]




PM

01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

Copy/Paste detection results

[ Solutions for error...

When CPD doesn’t works...

06 SONAR

@ CFD has now finished with no matches.

ok
=)

[Windows]-[Preferehces]-[PMD]-[CPD Preferences]
-[Launch CPD]

|ty'pe filter text

»

> General

[ Ant

[ C/C++

[» Data Management

> Help

1> Install/Update

[ Java

[» Java EE

[> Java Persistence

[» JavaScript

> Maven

> Mylyn

i Plug-in Development

4 BPMD
| CPD Preferences |
File Filters
Reports
Rule Cenfiguration

[» Remote Systems

i Run/Debug

[ Server

> SonarQube

[» Team

Terminal
Walidation
» Web

D prerences g ——— e

CPD Preferences

m

General Opticns

Minimum Tile Size 25

Launch CPD...

’ Restore Defaults ] |

®

R
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[ Solutions for error...(cont.) ]

Q PMD Duplicate Code Detect
File View

Root source directory: |C:\Users\ywk\works pace\140319%\src | |

Browse

Report duplicate chunks larger than: |1 0

Also scan subdirectories?
lgnore literals? [ ]
lgnore identifiers? ||

lgnore annotations? [ |

Extension:

File encoding (defaults based upon locale): |'VISQ49

Cancel

Source | Matches | Lines

Found a 2 line (10 tokens) duplication in the following files:

calculator java

3

21

Starting at line 28 of C\UsersWwkiworkspace\140319\sroicalSroicalculator.java
Starting at line 32 of C\UsersWwkiworkspace\140319\sreicalSroicalculator.java
Starting at line 36 of C\UsersWywkiworkspace\140319\sroicalSroicalculator java

public staticint subtract(int a, int b}
return a-b;




Pmd

01 JUnit

02 Eclipse

03 CheckStyle

05 FindBugs

After using PMD... ]

06 SONAR

Side points

Good You can use PMD without Eclipse!
There're several report formats like html,xml,test...
Very detailed!
You can check CPD function!

Bad PMD doesn’t support Ul like findbugs.

Tooooooo detailed!




05 FindBugs

™
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01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

06 SONAR

[ What is Findbugs? ] N

-  FindBugs is an open source program which looks for
bugs in Java code.

- It uses static analysis to identify hundreds of different
potential types of errors in Java programs.

-  FindBugs operates on Java bytecode,rather than
source code.

- The software is distributed as a stand-alone GUI
application, and also plug-ins available for Eclipse,
NetBeans,IntelliJ IDEA, Gradle, Hudson and Jenkins.




[ How to install Findbugs in Eclipse ] q

Help
01 JUnit Welcome

() Help Contents

02 Eclipse &P Search
Dynamic Help

03 CheckStyle Key Assist... Ctrl+ShiftsL
Tips and Tricks...

ﬁ Report Bug or Enhancement...
Cheat Sheets...

Check for Updates Find more software by working with the "Available Software Sites” preferences.

04 PMD

I Install New Software... I type filter text - -
06 SONAR About Eclipse Name 8 Add Repository |i!
@ There is no ame:  findbugs for eclipse plugin Local...
ocation: http://findbugs.cs.umd.edu/eclipse [ Archive...
@ [ ok [ cancel

select All | [ Deb :

- [Help] - [Install new software...]
- http://findbugs.cs.umd.edu/eclipse




01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

06 SONAR

=2 exampl
PRE:EA(4

- right click your project and [Find bugs]-[Find Bugs]

[ How to use Findbugs in Eclipse ]

% G g

C. [

&

Show In

Copy
Copy Qualified Name

Paste
Delete

Remove from Context
Build Fath

Source

Refactor

Import...
Export...

Find Bugs
Refresh

Alt+Shift+W »

Ctrl+C

Ctrl+y
Delete

Ctrl+Alt+Shift+Down
3
Alt=Shift+5 ¥
Alt+5hift+T »

’ I& Find Bugs
F5 | #  Clear Bug Markers

R

rc.

calculator 4

tatic int add(int a, int b}{
-+

tatic int subtract(int a, int b}
e —hs

tatic int multiply(int a, int b){

5+

tatic int dividelint a, int b){
i ¥




[ How to use Findbugs in Eclipse(cont.) ] q

01 JUnit

02 Eclipse &) Open Perspective [ESRER
% C/C++ -
[ CVS Repository Exploring

03 CheCkster ~ (3= Database Debug

@] Finding bugs in_exan‘l_r.:li.;. . [E=EER> (73 Database Development
Checking... (pass #1) (found 1, checking calSrc.calculator) ﬁ QEbUQ
04 PMD 8 Findiugs '
M I | & 1ava =

I Y Java Browsing

2 Java EE (default)
I | o4 Java Type Hierarchy

[] Always run in background &"JavaScript

+HJPA

() Planning

= Plug-in Development

F evD

Ei Remote Systern Explorer
[ Recnuree Sia

[Run in Background] [ Cancel ] [ Details >= I

06 SONAR

[ ok ]| concel

- [Window]-[open perspective]-[FindBugs]
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02 Eclipse
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[ How to use Findbugs in Eclipse(cont.) ]

FindBugs - 140319/src/calSrc/calcul .
File Edit Source Refactor Mavigate Search Project Run Window Help

[covesEyH @3 ovay|®o sy Rl E

- -

R I

04 PMD

06 SONAR

Quick Access ‘ S | #® JavaEE [@C/C++ £0 Team Synchronizing %5 Debug &’ Java (& FindBugs | P PMD

¥4 Bug Explorer 52 3R $| 2B B Y=08 ) *calc java 52 1] calculatorTestjava =1 5

s 22 140319 (3) | package calSrc: <8 || a
4 2 Troubling (1)

3 public class calculator {
4 % Low confidence (1) # E

4 B A parameter is dead upon entry to 3 method but overwritten (1) 53 public static int add(int a, int b}{
v tas 3 " 5 &} System. out printin(“eeee”);
{2 The parameter a to calSrc.calculator.add(int, int) is dead upon entry but overwritten [Troubling(11), Low confidenc 7
4 3 Of Concern (2) P8 -
4 & Normal confidence (2) 18 =
4 & Class names should start with an upper case letter (2) 11 return a;
£ The class name calSrc.calculator doesn't start with an upper case letter [Of Concern(16), Normal confidence] }g .
& The class name calTest.calculatorTest doesn't start with an upper case letter [Of Concern(16), Normal confidence] } é o Sr:‘um ash;
16
172 public static int subtract(int a, int b){
18 return a-h;
139
<| m 20
public static int multiply(int a, int b){
return a=h;
%8 BugInfo 2 13
calculafor.j_ava: 8 public static int divide(int a, int b){
= Navigation return a/h;
The parameter a to calSrc.calculator.add(int, int) is dead upon entry but overwritten
Local variable named a
=
Bug: The parameter a to calSrc.calculator.add(int. int) is dead upon entry but overwritten
The initial vahie of this parameter is ignored. and the parameter is overwritten here. This often indicates a mistaken
belief that the write to the parameter will be conveyed back to the caller. £
Rank: Troubling (11). confidence: Low
Pattern: [P_PARAMETER_IS_DEAD_BUT_OVERWRITTEN L4 -
Type: IP, Category: CORRECTNESS (Correctness) - “ »
Writable Smart Insert 29:1
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[ How to use Findbugs in Eclipse(cont.) ]

File Edit Source Refactor Nawgate Search Project Run Window Help

4 # Of Concern (2)
4 #& Normal confidence (2)
[3 4} Class names should start with an upper case letter (2)

public class calculator {

public static int add(lnt 3, int b
System. out printin("ecee 5

if (a==2)
{

return a;
else
return a+h;

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

2
3
4
5
6
7
g
9
a
2
3
4
5
b=
g
g
9
(1}
2
3
2
5]
6
.
(<]

return a-b;
I;
<| m J public static int multiply(int a, int b){
return a~h;
4. BugInfo 52 #‘}#* i -
calculatorjava: 3 ;::?Llll'_t:l:_'sal/algllc int divide(int a, int b){
= Navigation }
The class name calSrc.calculator doesn't start with an upper case letter ¥
In class calSrc.calculator
Bug: The class name calSrc.calculator doesn't start with an upper case letter
Class names should be nouns. in mixed case with the first letter of each internal word capitalized. Try to keep your L
class names simple and descriptive. Use whole words-avoid acronyms and abbreviations (unless the abbreviationis |~
much more widely used than the long form. such as URL or HTML).
Rank: Of Concern (16). confidence: Normal Wl
Pattern: NM_CLASS_NAMING_CONVENTION = | <
Writable Smart Insert 15:10

[rov e g o @ o e B s E S G e
Quick Access ‘ £ | 92 Javaee [ C/C++ £DTeam Synchronizing ¥ Debug & Java (3 FindBugs | m P pvD
¥4 Bug Explorer 52 2R S|y B Y=o m calculator.java 23 0| calculatorTest java =8 E
4 =¥ 140319 (2) 1 package calSrc; -3 %




01 JUnit
02 Eclipse
03 CheckStyle
Copy
Copy Qualified Name
04 PMD Paste
Delete
Remove from Context
Build Path
Refactor
06 SONAR T
Export...
Find Bugs
Refresh
Close Project

Close Unrelated Projects

Validate
Show in Remote Systems view

Ctrl+C

Ctrl+V
Delete
Ctrl+Alt+Shift+Down
»
Alt+Shift+T »

v

FS

ddi) {
Llatar, aga(1, 2);
DD FAIL"result,1);

Subtract() {
Llator, subtraci2, 1);
sult,1);

Sdudtinlufy 4

& Find Bugs
¥ Clear Bug Markers

[E  Save XML

E] Spen :nalyéis Results in Editor

vy Load XML

-
1@} Select bug result xmi for pi

P4~ 4EG

W OEARI|
B Ce=C
Lo
& nz ax
L 24
Lo
Ju workspace
1 ywk
Ju Projects
41

o 20=aE -

roject 140319

12 aomayz
Al2E £4

How to make bug report]

IERVETE

oo BAM: (4

& 84 37171

3

I

- right click to project-[Find Bugs]-[Save XML]




01 JUnit -
4 o2F BEE =27(V) SARA) =20 =3TH)
l W EARI 5 B BS BMSSedS. ) EHOIZY £20/ 00l g B2 Lrs 307|E . [J] (BEIAE 280 TS o “1
02 Eclipse = [ @ CHUserstywkWDesktopHougs xr ] B-0-2 & R 289- 20
</BugInstance> 1
<Errors errors="0" missingClasses="0" /> [
03 Che(:kStyle - «FindBugsSummary timestamp="Wed, 19 Mar 2014 18:48:39 +0900" total_classes="2" referenced_classes="15"

total_bugs="2" total_size="33" num_packages="2" vm_version="19.1-b02" cpu_seconds="18.33"

clock_seconds="334.43" peak_mbytes="388.99" alloc_mbytes="455.12" gc_seconds="5.33" priority_2="2">

04 PMD - <PackageStats package="calSrc" total_bugs="1" total_types="1" total_size="14" priority_2="1">

<ClassStats class="calSrc.calculator" sourceFile="calculator.java" interface="false" size="14" bugs="1"
priority_2="1" />

</PackageStats>
_ - <PackageStats package="calTest" total_bugs="1" total_types="1" total_size="19" priority_2="1">
<ClassStats class="calTest.calculatorTest" sourceFile="calculatorTest.java" interface="false" size="19"
bugs="1" priority_2="1" />
</PackageStats> —
06 SONAR - <FindBugsProfile>

<ClassProfile name="edu.umd.cs.findbugs.classfile.engine.ClassInfoAnalysisEngine"
totalMilliseconds="156" invocations="319" avgMicrosecondsPerInvocation="490"
maxMicrosecondsPerInvocation="23617" standardDeviationMircosecondsPerInvocation="1471" />

<ClassProfile name="de.tobject.findbugs.builder.FindBugs2Eclipse" totalMilliseconds="143"
invocations="2" avgMicrosecondsPerInvocation="71894" maxMicrosecondsPerInvocation="121224"
standardDeviationMircosecondsPerInvocation="49330" />

<ClassProfile name="edu.umd.cs.findbugs.classfile.engine.ClassDataAnalysisEngine"
totalMilliseconds="45" invocations="319" avgMicrosecondsPerInvocation="142"
maxMicrosecondsPerInvocation="372" standardDeviationMircosecondsPerInvocation="46" />

<ClassProfile name="edu.umd.cs.findbugs.detect.FieldltemSummary" totalMilliseconds="38"
invocations="15" avgMicrosecondsPerInvocation="2546" maxMicrosecondsPerInvocation="12260"
standardDeviationMircosecondsPerInvocation="3455" />

<ClassProfile name="edu.umd.cs.findbugs.OpcodeStack$JumpInfoFactory" totalMilliseconds="27"
invocations="59" avgMicrosecondsPerInvocation="470" maxMicrosecondsPerlnvocation="1733"
standardDeviationMircosecondsPerInvocation="387" />

<ClassProfile name="edu.umd.cs.findbugs.util.TopologicalSort" totalMilliseconds="17" invocations="279"
avgMicrosecondsPerInvocation="61" maxMicrosecondsPerInvocation="498"
atandardNeviatinnMircnssrnndaParinvncatinn="71" /~

| o= M ZEE |23 25 5R v ®100% v

m




[ How to use FindBugs UI ] N

01 JUnit - download findbugs-version.zip
http://findbugs.sourceforge.net/downloads.html

02 Eclipse
03CheckSWle . unzip and execute bin\findbugs.bat
04 PMD ® Fndeugs ) 0 - — —— | ool

ol
File Edit View MNavigation Designation Help

4
_ S || “ - ‘}

Group bugs by: | Category | Bug Kind | Bug Pattern | > | Bug Rank |

[3 Bugs (0)

06 SONAR

aw

| = I
== I5

File bug | First H Hext H Previous |

aw

[[[[[[[[[[[[

hitp:ifindbugs.sourceforge.net @ MARYIAND



http://findbugs.sourceforge.net/downloads.html

[ How to use FindBugs Ul(cont.) ] N

01 JUnit | ##. New Project 1-“
# o QU [
02 Eclipse 8| Edit View Navigat ftestCalculator |
Class archives and directories to analyze: Help
03 CheckStyle C:\UserslywKiworkspace\140319\bin Add
Recent » Remove
04 PMD
Save As... Aucxiliary class locations: Help
Reconfigure... Ctrl-F Remove
06 SONAR REto AR okl Source directories: Help |
Close Project C:\Users\ywk\workspace\140319\src Add '
Import bug filters...
Export bug filters... Wizard
Exit Store bug reviews in:
<default> I VI
EOO : | Analyze l | Cancel ]

- [File]-[New Project]
-  Fill the blanks




01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

06 SONAR

[ How to use FindBugs Ul(cont.) ]

|

Class
directory

\

L

\#. New Project

Project name

ItestCalcuIator

(

Reference
library

N

|

Source
directory

b d

Class archives and directories to analyze: Help
C:\Users\ywk\workspace\140319\bin Add
Yy Remove
Auxiliary class locations: Help
Add
L

]

Remove

Source directories:

i

C:\Users\ywk\workspace\140319\src

N

Add

Remove

Wizard

Store bug reviews in:

|<default>

v

| Analyze H Cancel I

105

‘1




[ How to use FindBugs Ul(cont.) ]

i e Gl ec= =
01 JUnit

File Edit View Havigation Designation Help
ll aa - ‘ | it : calculatorTest.java in calTest [ View in browser |
02 Ecllpse S5 name tier: | er ‘ - =
G public class calculatorTest {
Group bugs by: | Categoryl Bug Kind | Bug Pattern | = | Bug Rank | I1 g

03 CheckStyle 5y 10 @Test B

i practice (2) n public void testAdd() {

Confusing method name (2) 12 int result=caﬂ|culator.“addﬂ, 21 I
04 PMD O3 Class names should start with an upper case letter (2) 13 assertbquals("ADD FAIL", result, 1);

(O The class name calSre.calculator doesn't start with an upper case lette 14 h

O |The class name calTestcalculatorTest doesn't start with an upper cas 15
16 BTest
17

public void test3ubtract() {

1|v | Il [ [» 18 int result=calculator.subtract(2, 1);
06 SONAR = 19 assertFaualsiresult,1);
Ho cloud selected Enable cloud plugin... ‘ =] E? y =
~ | | | ‘ First ‘ | Next ‘ ‘ Previous
e

The class name calculatorTest doesnt start with an upper case letter
At calculatorTest java[lines 8-32]
In class calTestcalculatorTest [Lines 8 - 32]

b

Class names should start with an upper case letter
Class names should be nouns, in mixed case with the first letter of each
internal word capitalized. Try to keep your class names simple and
descriptive. Use whole waords-avoid acronyms and abbreviations (unless
the abbreviation is much more widely used than the long form, such as
URL or HTML).

Bug kind and pattern: Nm - NM_CLASS_NAMING_CONVENTION

http:iifindbugs.sourceforge.net @ UNIVERSITY OF
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[ How to make bug reports ]

[

# FindBugs - testCalculato

01 JUnit Pttt
! Edit View Navigat
- T —— rw’-‘
02 Eclipse New Project Ctrl-N # Save as... ] L
Open... il MZ9IX | Desktop ,
Recent »
03 CheckStyle — - [ Dark Tranquility - Setlist [ zsnes+1.51 [] Show Hidden
S.... i [ eclipse-jeejuno-win32-x86_64 Q&
= = - [CJETS TOEIC TestLC1000_1 [ =01
04 PMD Save Cirl-S | Eren '
Reconfigure... Ctrl-F | |=]game |
[ sonar-3.7.4
| 05FindBugs s e e
Close Project
06 SONAR | EFZO0IZ: [reports.html | i
Import bug filters... ' o =58 [FindBugs html output (html) lvl \
Export bug filters... : !
: EERE™
Exit | I ) i

- [File]-[Save As...]




[ How to make bug reports(cont.) ]

01 JUnit

02 Eclipse

03 CheckSter TR HEE 2V SARIMA) EFM S2TH)
dr EARI 5 k) ZUIE BuSS ediS. ) MO S20/ 010l ] B Uk 30eE - ElIRELHE 2 US o £ 331 O B2 @ 22EE £ $7H715 O 87| v ) Daum - 40| HAT
| @ CwUserswywkiDesktop#reports2 xml [] v B v & v HIXE) v HHE) Y ERO)v i
@ =29t2 95 Internet Explorerst O] & HO|X| 04 ALSXIS] ZFE0) BHAT = Ol ATRAEL ActiveX HESO UBS HIFELCH SUES 23T 07| SUSAAIL. x

04 PMD

<BugInstance type="NM_CLASS_NAMING_CONVENTION" priority="2" abbrev="Nm" category="BAD_PRACTICE">
- <Class classname="calTest.calculatorTest">
<Sourceline classname="calTest.calculatorTest" start="8" end="32" sourcefile="calculatorTest.java" sourcepath="calTest/calculatorTest.java" />
</Class>
</Buglnstance
<Errors errors="0" missingClasses="0" />
<FindBugsSummary timestamp="Wed, 19 Mar 2014 18:48:39 +0900" total_classes="2" referenced_classes="15" total_bugs="2" total_size="33" num_packages="2" vm_version="19.1-b02"
cpu_seconds="23.35" clock_seconds="651.17" peak_mbytes="131.28" alloc_mbytes="682.69" gc_seconds="0.05" priority_2="2">
- <PackageStats package="calSrc" total_bugs="1" total_types="1" total_size="14" priority_2="1">
<ClassStats class="calSrc.calculator" sourceFile="calculator.java" interface="false" size="14" bugs=
06 SONAR </PackageStats>
- <PackageStats package="calTest" total_bugs="1" total_types="1" total_size="19" priority_2="1">
<ClassStats class="calTest.calculatorTest" sourceFile="calculatorTest.java" interface="false" size="19" bugs="1" priority_2="1" />
</PackageStats>
- <FindBugsProfile>
<ClassProfile name="edu.umd.cs.findbugs.FindBugs2" totalMilliseconds="1571" invocations="2" avgMicrosecondsPerInvocation="785642"
maxMicrosecondsPerInvocation="1140839" standardDewatloanrcosecondsPerlnvocatlon— 355197" />
<ClassProfile name="edu.umd.cs.findbugs.classfile.engine.Cl ine" totalMilliseconds="815" invocations="317" avgMicrosecondsPerInvocation="2572"
maxMicrosecondsPerInvocation="62281" standardDevnat|onM|rcosecond5PerInvocatlon ="5914" />
<ClassProfile name="edu.umd.cs.findbugs.detect.FielditemSummary" totalMilliseconds="282" invocations="15" avgMicrosecondsPerIinvocation="18853"
maxMicrosecondsPerInvocation="51730" standardDeviationMircosecondsPerInvocation="19814" />
<ClassProfile name="edu.umd.cs.findbugs.classfile.engine.ClassDataAnalysisEngine" totalMilliseconds="249" invocations="318" avgMicrosecondsPerlnvocation="783"
maxMicrosecondsPerinvocation="14671" standardDeviationMircosecondsPerInvocation="839" />
<ClassProfile name="edu.umd.cs.findb Opcod k$. p actory" totalMilliseconds="196" invocations="59" avgMicrosecondsPerinvocation="3326"
maxMucrosecondsPerInvocatnon—"13524“ standardDevnatlonMwcosecondsPerInvocatlon ="2952" />
<ClassProfile name="edu.umd.cs.findbugs.util.TopologicalSort" totalMilliseconds="137" invocations="277" avgMicrosecondsPerInvocation="495"
maxMicrosecondsPerInvocation="6521" standardDeviationMircosecondsPerInvocation="900" />
<ClassProfile name="edu.umd.cs.findbugs.classfile.engine.bcel.Method actory" totalMilliseconds="133" invocations="10" avgMicrosecondsPerInvocation="13322"
maxMicrosecondsPerInvocation="128117" standardDeviationMircosecondsPerInvocation="38267" />
<ClassProfile name="edu.umd.cs.findbugs.classfile.engine.bcel.JavaClassAnalysisEngine" totalMilliseconds="104" invocations="21" avgMicrosecondsPerIinvocation="4954"
maxMicrosecondsPerIlnvocation="46550" standardDeviationMircosecondsPerInvocation="9959" />
</FindBugsProfile> -~

@ 2= M ZEEH |23 20 5F A v ®100% ~

" priority_2="1" />




01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

06 SONAR

Solutions for errors

v

Java Build Path
Java Code Style
Java Compiler
Java Editor
Javadoc Location
PMD

Project Facets
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

[7]Run automatically, [ (alse on full build), analysis effort
Store issue evaluations in: | (cloud disabled) ~

Reporter Configuration | Filter files | Plugins and misc. Settings | Detector configuration |

@ Properties for 140315W m
(| “ ‘ FindBugs oY v e
> Resource - = o z R z
Builders I Enable project specific settings I Configure Workspace SEttlnqu; I
FindBugs

Minimum rank to report: Z
(1 is most severe, 20 is least)

U

Minimum confidence to report: | Low v I

Reported (visible) bug categories|
Malicious code vulnerability|
Dodgy code
Bad practice
Correctness
Internationalization
Performance
Security
Multithreaded correctness
Experimental

o
20 (Of Concern)

Mark bugs with ... rank as:

Scariest:
scay
Troubling:
Ofconcern:

m

~
u

©)

[ ok

] |

Cancel

)

- If findbugs doesn’t work and show any reports...

check your project [properties]-[FindBugs]
e




[ Solutions for errors(cont.) ] A

01 JUnit
“ findbugs.bat - BEE

02 Eclipse TR BEE HAO) 2V SSTH)
@EEED Df; FindB Wind
2 Launc indBugs on a Windows system.

03 CheckStyle 11 Adapted from scripts found at http:/ www.ericphelps.com/batch/
2 This will only work on Windows HT or later!

04 PMD 2 Don't affect environment outside of this invocation
set local

_ oset up default values
06 SONAR

= = ST ETTE
set start=start "FindBugs”
set jvmargs=

set debughrg=

set congerveSpacedrg=

set workHardarg=

set args=

set javaProps=

set maxheap=TE8

- If findbugs batch file disappears...
open the batch file and edit set javahome=JDK bin dir.




[ Solutions for errors(cont.) ]
oot T e

File Edit View MNavigation Designation Help

01 JUnit

4 [ View in browser 9
Class name filter: | || Filter ‘ » -
1

02 ECIipse Group bugs by: | Category | Bug Kind | Bug Pattern | - | Bug Rank | [I

N\

=3 Buas (2)
¢ [C3 Bad practice (2)
¢ ] Confusing method name (2)
¢ O] Class names should start with an upper case letter (2)
O The class name calSrc.calculator doesn't start with an uppe I
04 PMD O |The class name calTestcalculatorTest doesnt start with an

q] I |
_ = |

No cloud selected Enable cloud plugin... ‘
|| First || Next || Previous

03 CheckStyle

-

[ »

4]

06 SONAR

The class name calculatorTest doesn't start with an upper case letter Class names should start with an upper case letter
At calculatorTest javaflines 8-32]

Class names should be nouns, in mixed case with the first letter of each
In class calTest.calculatorTest i o )
internal word capitalized. Try to keep your class names simple and
descriptive. Use whole words-avoid acronyms and abbreviations (unless
the abbreviation is much more widely used than the long form, such as
URL or HTML).

a

Bug kind and pattern: Nm - NM_CLASS_NAMING_CONVENTION

http:/findbugs.sourceforge.net @ UNIVERSITY OF \

- If source code doesn’t appear in FindBugs UI...
See 55 page and redefine your project directory.




5 i Thd
01 JUnit

02 Eclipse Slde
Good

03 CheckStyle

04 PMD

06 SONAR

Bad

After using FindBugs...

points

Simple! but Detailed explaination!
Not too heavy!

Well designed Ul without Eclipse!
Can analyze jar file!

Can analyze without source if you only have class
file!

Findbugs takes longer time than PMD...
Reports only XML format...

R
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sonarqubcﬁ

01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

05 FindBugs

[ What is Sonar? ]

- SonarQube’s numerous dashboards offer quick
insight.

- SonarQube is an open platform to manage code
quality. As such, it covers the 7 axes of code quality:

Architecture & Design

Comments

Duplications

: Sources
Coding rules Unit tests

Patential bugs Complexity

- SonarQube’s numerous dashboards offer quick
insight.

- Several methods are available to replay the past,
showing how your metrics evolved.

R
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sonarqube’\ [ How to install Sonar? ]

01 JUnit

02 Eclipse

c3Checkiyls @ TR T ok

Available Software i
04 PMD | Check the items that you wish to install. ( |
|

05 FindBugs | Work with:  hitp://dist sonar-ide codehaus org/eclipse/ - Add...

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

POBSONARTTE | o |

i Name Wersion
I» 000 SonarQube C/C++ (requires Eclipse CDT and the SonarSource C/C++ pl

i [#] 000 SonarQube Java

[ 000 SeonarQube opticnal connectors

I» 000 SonarQube Pythen (requires Eclipse PyDev and the SonarQube Python ¢

- Install Sonar plugin in Eclipse
[Help]-[Install new software ]
- http://dist.sonar-ide.codehaus.org/eclipse/




sonarqube’\ [ How to install Sonar? ] N

01 JUnit

02 Eclipse

03 CheckStyle - Download SonarQube

04 PMD http://www.sonarqube.org/ > Download
- latest version(3.7.4) 2> unzip the file

05 FindBugs

JegsonsR - Download SonarQube Runner
http://www.sonarqube.org/ > Download
- latest version(2.3) - unzip the file




sonarqube’) [ How to install Sonar?

EESNEERX

_
@@ I

01 JUnit type fil | SonarQube Server Configuration

N
i+ Gel | (1) Successfully connected! sonarQUbE\\
02 Eclipse -

SenarQube Server URL:  http://localhost: 9000
[

admin

03 CheckStyle

04 PMD

05 FindBugs

I @ [ Enish || cancel

Terk
Walidaticn
- Web

1+ Web Services -

o 3
@ [ ok J[ cancel

- Connect to SonarQube server : [Window]-
[preferences]-[SonarQube ]-[servers] —[test connection]




sonarqube) | How to install Sonar? | N

01 JUnit il .
| E@] Edit SonarQube SM =n|al=ly

i _ N
02 Eclipse SonarQube Server Configuration \\

P @ Unable to connect. SonarQUbe .
03 CheckSter I SonarQube Server URL:  http//localhost:9000

admin

04 PMD seeee
05 FindBugs

[ Enish ][ cancel |

- When you connect to SonarQube server...
-Open SonarQube server before connecting!
- C:\...\sonar-3.7.4\sonar-3.7.4\bin\windows-x86-xx
\StartSonar.bat
- If you didn’t open the Server...
-7




sonarqube How to install Sonar?

01 JUnit

02 Eclipse

# Bequired metadata
03 CheckStyle sonar.projectKeydHello] >name of your project
sonar.projectlame=My first Project to be analyzed
04 PMD sonar.projectVersion=1.0

05 FindBugs # Comma-separated paths to directories with sources (required)

gonar.sourceadl: jdev,/ workapace,Helloys arc] 2directory
do not use ‘W!'lll use ‘/’

06 SONAR

# Lang‘uage ERROR: Error during Sonar runner execution
ERROR: Unable to execute Sonar

30nar. laﬂg’l_lagE=j ava ERROR: Caused by: The folder ’C:devworkspaceHellosrc’ does not exist for "Hello’|
(hase directory = C:WsonarqubeWsonar—runner—dist—2 . 3Wzonar—runner—2_3Whin)>

[ERROR -
# EﬂE‘.E:‘.‘Iiﬂg I:__ thE S0NCCE __i].ES ERROR: To see the full stack trace of the errorsz,. re—run SonarQube Runner with {

he —e switch.
Sonar. ScurEEEﬂEEdiﬂg=UIF—E ERROR: Re—run SonarQube Runner using the -8 switch to enable full debuy logging

- C:\sonarqube\sonar-runner-dist-2.3\sonar-runner-
2.3\conf\sonar-runner.properties —>Edit the file!!!



sonarqQube’

01 JUnit

02 Eclipse

03 CheckStyle
04 PMD

05 FindBugs

06 SONAR

How to use Sonar?

B3 C¥Windows¥system32cmd exe el
.99B INFO - PHD configuration: G:WsonarqubeMsonar—runner—dist-2.3sonax|l
2 _3Wbin¥. sonartipnd . xnl
8.965 INFO - Execute PMD 4.3 done: 1018 ns
[21:05:11.849 INFO - Sensor PndSensor done: 1183 ns
[21:05:11.850 INFO - Sensor InitialOpenlssuesSensor
[21:05:11.866 INFO - Sensor InitialOpenlssuesSensor done: 16 ms
[21:05:11.867 INFO - Sensor ProfileSensor...
21:@5:11.270 INFO - Sensor ProfileSensor done: 263 ms
21:05:11.271 INFO - Sensor ProfileEventsSensor...
01:05:11.303 INFO - Sensor ProfileEventsSensor done: 32 ms
[21:05:11.384 INFO - Sensor ProjectLinksSensor...
[21:@5:11.318 INFO - Sensor ProjectLinksSensor done: 14 ms
[21:05:11.319 INFO - Sensor UensionEventsSensor... ‘
[21:05:11.348 INFO - Sensor UewsionEventsSensor done: 21 ms
[21:@5:11.341 INFO - Sensor JaCoCoSensow...
21:@5:11.351 INFO - Project coverage is set to Bx since there is no directories

with classes.
[21:85:11.352 INFO - Sensor JaCoCoSensor done: 11 ms
[21:@5:11.842 INFO - Exccute decorators...
[21:85:12.198 INFO - Store results in database
[21:85:12.247 INFO — ANALYSIS SUCCESSFUL. you can browse http://localhost:9008.d
lashboard-index/He1llo
[21:85:12.383 INFO - Executing post—job class org.sonar.plugins.core.issue.notif
ication.SendIssueNotif icationsPostdoh
[21:85:12.385 INFO - Executing post—job class org.sonar.plugins.core.batch.Index
[ProjectPostdoh
[21:@5:12.370 INFO - Executing post—joh class org.sonar.plugins.dhcleaner.Projec
[tPurgePostdab
[21-@5:12.382 INFO Keep one snapshot per day hetween 20814-82-18 and 20814-03
7
[21:05:12.384 INFO Keep one snapshot per week betueen 2013-B3—1% and 2814-8)
2-18
[21:85:12.385 INFO Keep one snapshot per month between 2889-B3—24 and 2013
l03-19
[21:@5:12.386 INFO Delete data prior to: 2089-03-24
[21:@5:12.39@ INFO Glean My first Project to he analyzed [id-1]

Clean snapshot 42

w

18M-245M i

IC:¥sonarqubettsonar—runner—dist-2.3%sonar—punner—2.3Whind_ 2

- C:\sonarqube\sonar-runner-dist-2.3\sonar-runner-2.3\bin
- Execute sonar-runner
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sonarqube’\ [ How to use Sonar? ]

01 JUnit
Configure widgets | Manage dashboards "
Projects
. Proj
02 Echpse Erojects A Name s Version LOCS RCl  Last Analysis
Version LOCs RCl  Last Analysis 10 88a 477% 13-50
10 & 0.0% 20:42 1 results

03 CheckStyle Tresults

Projects

Size: Lines of code Color: Rules compliance 0.0% s 100.0%

04 PMD
05 FindBugs

@.

- open your browser and access to http://localhost:9000
- Login with ID : admin / PW : admin
- It would be closer to red when there’s many error.




sonarqubcﬁ\\‘

01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

05 FindBugs

[ How to use Sonar?

- Dashboard shows the
result in terms of 7
standards of quality.

- potential bugs
- coding rule

- test

- duplication

- comments

- architecture and

design
- complexity

Version 1.0 - 2014/03/1% 13:50:37 | Time changes...

Lines of code

88 »

110 lines A

49 statements A
1files

Documentation

0.0% docu. AP

9 public API &
9 undocu. APl &

Duplications

0.0%

0 lines
0 blocks
0 files

Complexity
2.4 imethod

6.3 /class &
19.0 e &

Total: 19 .8

Events

AINAAINA0 Av}

Issues

18 »

Rules compliance

47.7%

>

Unit Tests Coverage

Classes
3

1 packages
8 methods A
3 accessors

Comments

6.4% »

6 lines A

]
4
2
o

1 2 4

'® Wethods

reinn

Blocker

Critical

Majo 1
ino
nfi

E

=

Unit test success
0 tests

" Files

& & 10 12

10

0
0

4.7 IS
I |

0




sonarqubﬁ

01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

05 FindBugs

How to use Sonar?

Dashboard (with plugin example)

Version 4 26-SNAPSHOT - 02 Dec 2013 12:09 | Time changes =]
Comments Duplications Violations A Blocker 0
18.9% 8.4% 11,090 2 Criical 231 |
46,370 lines A 28.777 lines # . A Major 7657 4
§3.7% docu. API 1511 blocks Rs‘g"zg/"“"’"““ w Minor 2919 4
7.449 undocu. API & 451 files * «*70 ¥ Info 283 |
Complexity 8000 SIG Maintain. Model & 1
5000 (A)nalysabilty 0
2.0 /method o (C)hangeability  +
11.8 Jctass 2000 (S)tability 5 s p— &
(Testabil 0
0 — Y
11.9 5 1 2 4 6 8 10 12
Total: 32,645 & 2 = 4
© Methods © Files
2 —p
Size Color 0.0% s 100 o% T“""':" Dalit® Design—d Pty
Lines of code | Ruies complance 11.9% o »-&. -'1,‘ Comments
PMSBOT CSR Statisth Pl cf $675.031 & ST Complexity
afistics | Proje A
- e
SM Talkg Exte: -
Lom RobdProct Hotspots by Lines of code More
4 CSl P
DIEEWE Bassst 30—
EEE StatsticsCSRRasource 56 E—
Basebd 831 I
StatisticsAttendanceResource 729
i @ CSRSenicelmpl 723 I
Tags TODO” Package tangle index Dependencies to cut
140 6.1% 59 between packages
0 mandatory e > 92 cycles 116 etwman fle
140 optional IXME
0 nosonar
Unit tests coverage Unit test success
23.1% 100.0%
Events (a1 [v] 24.7% line coverage 0 failures
. 16.9% branch coverage 0 errors.
02 Dec 2013 Version 4.26-SNAPSHOT 1,989 tests &
28 Nov2012 Profile  Sonar way with Findbugs version 3 @ 41 skipped
9:56 min ¥
28 Nov2012 Profile  Sonar way version 1 (1]

Total Quality

0, 93.9% Architecture
77.9% 95.8% Design
38.5% Test

83.6% Code

Useless Code
15,2324
15.223 lines in duplications &

9 lines in unused private methods
0 lines in unused protected methods

Lines of code Classes
199,451 & 2,775 4
341818 lines & 740 packages
77,029 statements & 16,346 methods &
2734 files A 11,859 accessors &
LCOM4

1.0 /class

2.0% files hawing LCOM4>1

Response for Class

0 |
18 /class s |
“0 |
200 ;
°
© 5102030 509
Basic POM
Key: kr.nextree vizend. pom:BasicPOM
Language Java
Profile: Sonar way with Findbugs (version 3)
Alerts E£IRSS Feed
Links: & Jenking
# Vizend




sonarqube) How to use Sonar?

01 JUnit
02 Eclipse
70 ILT
71 + Wreturn registlate
03 CheckStyle 72 +f
73 public Date getRegistDatel) {
74
04 PMD
4 NMalicious code vulnerability - May expose internal representation by returning reference to mutable object | about 1 year
. kr.nextree.pms.bdt.project. ProjectHistory.getRegistDate() may expose internal representation by returning ProjectHistory.registDate
05 FlndBugs 4] praj I ry.d a () may exp P i g rraj ry.reg

Comment Assign False-positive More actions +

76

T Fax

- Code comment




sonarqubcﬁ

01 JUnit

02 Eclipse

03 CheckStyle

04 PMD

05 FindBugs

[ How to solve the error... ]

one of your
sonarqube server
cannot be reached.
please check your
connection settings.

ME{7t Ha|X| Q0tM M7= of2f
StartSonar.bat@ £ AMH &

authentication error

0| = & & windows-preferencesOf| A{
ID/pw7t YKX|SHX| ™ L= 0f 2
AMH 2091 = admln/admanE =
ael

The folder
‘C:devworkspaceHell
osrc’ does not exist
for ‘Hellof

Sonar-runner.properties =7 A|
\7} Ot /2 Az AX

R




sonaraube’\ [ After using sonar... ]

01 JUnit

- SonarQube?| A

- dashboard} 82 %2 H2|5/0{90] O[s|stT LOtET| 412
H (@) x -t o = = —_
03 Checkstyle CH2 plugin 7 SXBHCHR BS B2 24 23S Hold
A O
T AAO
04 PND -EotAEEZ AMES HOLEHRA B2 oA SREE = US
05 FindBugs

- SonarQube?| ™

Jesouaalll  -eclipse L0l A A ZADLE 20l & 4= QI Z{0| OfL|a} M2
CIE{ 4l | O K| Of A =k QISH OF 3t

-servers 71F 11 cmdE 0| M runnerE =2{0f St= F =0
E.|.L=|o|-

- ofEYE Y U4
e REED
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sonarqube’\ [ Comparisons between S.A tools ]

01 JUnit

02 Eclipse

03 CheckStyle

o D 23%

e v [ 29%
o [ 25%




sonarqQube’

01 JUnit

02 Eclipse

03 CheckStyle
04 PMD

05 FindBugs

06 SONAR

Q O O B

Q Q

Comparisons between S.A tools

Checkstyle

-AIEH2 2 UH0]
=

-Code convention
= X 7|AH& &5t
=0 7HE /8.

st22 8 R}
F

-
o

e}
ojo

IR s 2ES
T+ ZS(code
conventionS =
LIS /M SEA
Sz H=E)

PMD
-HLH BE

-2 Mof 23 AlZto]
AQEX S

-CPD 247|5 X3

-2 7tX| B|ZE T

s M-S

-=0| =25 F/2H

XA UIS R B
20} 0|2 Y 810
M8l gL

- 1K 71 of 247}
Btof Lt .

FindBugs
-£0| 7H g

X4 Ul H| S22
AHE0] Ee|

-=0| 7IH 20| =
=Tt A0

PMDECLC} Qi A
7t0] 29 &

-2|mE Y| r}
IR 242

SONAR

-Q 2}+=,MySQL
Z£2 DBt s

-O| 2 27t ofd
oA =l
Ofgt.
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JUnit Reference
JUnit in Action CHE|HIAE Q| E= Z(CIALO| E)
O|elA ZZ2NE T QEIZ|E| Subversion, Ant, JUnit, Trac(SH2! 0| C|O)
http://en.wikipedia.org/wiki/Junit
http://junit.org/
http://www.javajigi.net/pages/viewpage.action?pageld=278
http://en.wikipedia.org/wiki/Unit_test

=




CheckStyle Reference
http://checkstyle.sourceforge.net/
http://eclipse-cs.sourceforge.net/

http://netframework.tistory.com/363
http://jseaknu.egloos.com/466646
http://zeroturnaround.com/rebellabs/
code-quality-tools-review-for-2013-sonar-
findbugs-pmd-an‘?d-checkstyle/

\

\ 3 |
\ |
|

\ s
\

\ >

\



http://checkstyle.sourceforge.net/
http://eclipse-cs.sourceforge.net/
http://eclipse-cs.sourceforge.net/
http://eclipse-cs.sourceforge.net/
http://netframework.tistory.com/363
http://jseaknu.egloos.com/466646
http://zeroturnaround.com/rebellabs/

PMD Reference
AHeE WA E £ 0 S 4 B $= HI A8 O[OF7|(etH O] C| o)
http://cafe.naver.com/tbed/16
http://stackoverflow.com/questions/16778062/
importing-rules-for-pmd-eclipse
http://cafe.naver.com/tbed/16

http://www.swbank.kr/html/tools/toolsFile
/PMD 05 functionintro.pdf

=



http://cafe.naver.com/tbed/16
http://cafe.naver.com/tbed/16
http://stackoverflow.com/questions/16778062/
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://stackoverflow.com/questions/16778062/importing-rules-for-pmd-eclipse
http://cafe.naver.com/tbed/16
http://cafe.naver.com/tbed/16
http://www.swbank.kr/html/tools/toolsFile
http://www.swbank.kr/html/tools/toolsFile/PMD_05_functionIntro.pdf
http://www.swbank.kr/html/tools/toolsFile/PMD_05_functionIntro.pdf

FindBugs Reference
e ZHE A 2l 0 S 44| Hi$= HIA 8 O|OF7| (25l 0] C| 61)
http://findbugs.sourceforge.net/manual/gui.html
http://en.wikipedia.org/wiki/FindBugs
http://stackoverflow.com/questions/6395546
/findbugs-not-showing-the-bugs-found



http://findbugs.sourceforge.net/manual/gui.html
http://en.wikipedia.org/wiki/FindBugs
http://en.wikipedia.org/wiki/FindBugs
http://stackoverflow.com/questions/6395546
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found
http://stackoverflow.com/questions/6395546/findbugs-not-showing-the-bugs-found

Sonar Reference
http://www.sonarqube.org/
http://www.slideshare.net/allnewangel/sonar-23151331

http://dryang.egloos.com/viewer/4005366
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