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1. Eclipse

2. JUnit

3. STATIC ANALYSIS
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5. Eclipse TPTP
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Eclipse -

A =

=

< http://eclipse.org oA }$&=2 &

% Os Y ¥, 8= vl debs ers

Package Solutions

oty
el

Gk

@ B8

&

Eclipse Kepler (4.3.2) SR2 Packages for [T O

Eclipse Standard 4.3.2 200 uB g Windows 32 Bit
Windows 64 Bit

Downloaded 1,083,514 Times Other Downloads

The Eclipse Platform, and all the tools needed to develop and debug it: Java and Plug-
in Development Tooling, Git and CV5...

Filter Packages v ]

Windows 32 Bit

Eclipse IDE for Java EE Developers, 250 118
Windows 64 Bit

Downloaded 514,046 Times

Tools for Java developers creating Java EE and Web applications, including a Java IDE,
tools for Java EE, JPA. JSF, Mylyn...

Windows 32 Bit
Windows 64 Bit

Eclipse IDE for Java Developers. 15218
Downioaded 246,796 Times

The essential tocls for any Java developer, including a Java IDE. a CVS client, Git client.
XML Editor, Mylyn. Maven integration...

Promoted Download

Xored Q7 Ul Testing Tools for RCP

GUI test automation in the same order of magnitude as manual testing.

Q Download

Windows 32 Bit

Eclipse IDE for C/C++ Developers, 142 B
Windows 64 Bit

Downloaded 174,645 Times

An 1DE for C/C++ developers with Mylyn integration.

Windows 32 Bit

Eclipse IDE for Java and DSL Developers. 27018
Windowss 64 Bit

Downloaded 44,605 Times

The essential tools for Java and DSL developers. including a Java & Xtend IDE, a DSL
Framework (Xtext), a Git client.

Windows 32 Bit

Eclipse Modeling Tools. 223 11e
Windows 64 Bit

Downloaded 38,455 Times

This package contains framework and tools to leverage medels : an Ecore graphical
modeler (class-like diagram), Java code generation utility for.
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Eclipse

> Jdk A7)

% http://oracle.com 9|4 downloads -> java for developer

FE A jdk HERE F Al

Products Solutions Downloads Store Support Training Partners

Java SE Development Kit 8

Overview | Downloads | Documentation || Community || Technologies || Training

Java SE Downloads

P
4
=2 » !
=Java “ NetBeans
Java Platform (JDK) 8 JDK 8 & NetBeans 8.0

[ Java Platform, Standard Edition ]

Java SE 8

This new major release contains several new features and enhancements that increase the
performance of existing applications, make it easier to develop applications for modern
platforms, and increase maintainability of code.

Learn more #

* Installation Instructions JDK 8

= Release Notes

» Oracle License

= Java SE Products Server JRE
= Third Party Licenses
= Certified System Configurations
» Readme Files

» JDKReadMe JRE 8

* JRE ReadMe

You must accept the Oracle Binary Code License Aqreement for Java SE to download this
software,

AcceptLicense Agreement * Decline License Agreement

Product /File Description File Size Download
Linux ARMvBNT Hard Float ABI B351HB & jdk-B-inus-am-fp-hfittar gz
Linux 18 13357MB & jdi--inux536.rpm
Linux 188 1524TMB & jok-8-inux-586 tar gz
Linut 64 13385M8 & jdk-Binux-164 rpm
Linux 164 151618 # jok-B-inus-16dtar g2
Mac 05 X164 2077268 # jdi-8-macosc164 dmg
Solais SPARC 64-0it(SVRépackage) 13558 & jicd-solaris-sparodtarZ
Solaris SPARC B4-oit 9553MB  ® jdk-8-solaris-sparodtarz
Solaris xB4 (SVR4 package) 135.78MB & dk-0-solarisnibdtarZ
Solars 164 9345MB  # jik-B-solaris (b ar gz
Windows 186 1516848 ¥ jde-8-windows 1536 exe
Windows 164 155,144 # jdk-8-windows-154 exe
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Eclipse

& Ao\ 28 @ HoN\A 2\ T A28 A4 jdkAX]H ¢
22 A F AR

(ZEZE 012 [sIEU0 | 22 |(AAH 25 [ aF |

Al AT BI(E)

Bl 44 &
Path CWWindowsWsystem32,C:WWindows.... ||
PATHEXT .COM;.EXE:.BAT;.CMD; VBS:. VBE: JS5....

PROCESSOR_A.,, x86
PROCFSSOR 1D wAR Familu R Mndel 15 Stennina A Genui

| MEEAMW.. || ®BIO. || SEO

L o= [ #2 |
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 File -> new —-> Java project

[e) ) = L
% 72 ¥lAl o 7 package, classs AA 75
File] Edit Refactor Source Mavigate Search Project Run Window Help

i

9 4

New
Open File...

Close
Close All

Save

Save As...

Save All

Revert

Move

Rename

Refresh

Convert Line Deliriters To

Print...

Switch Workspace
Restart

Import...
Export...

Alt+Shift+N »

Ctrl+W

Ctrl+Shift+W

Ctrl+S

Ctrl +Shift+S

FS

Ctrl+P

L

L_.“

O @

L

EReRQQe &

Java Project
Android Application Project
Project..

Package

Class

Interface

Enumn
Annotation
Source Folder
lava Working Set
Folder

File

Untitled Text File
Android XML File
JUnit Test Case
Task

Example...

Other...

2014 Softaware Verfication T1
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Eclipse

o )‘E]?‘Sg
s Aeke] SPAE ®oke
+whes 2BE ME

'Ov%v‘&_‘; 6'18[_7 v

1 AndroidAutoTesterMain
2 MakeStaticInfo

5
5]
Y 3 Mergexml
-{ 31 4 BuildAnalyzer
ke 3] 5 JavaLogManager
7] 6 ResultGenerator
71 7 Client
A7 8 Server
a (31 9 LogAnalyzer
3] TestMain (1)
o
Run As »
rl.' Run Configurations...
£y Organize Favorites...

Profile As
Debug As
Run As
Validate
Teamn
) Cornpare With
Replace With

2014 Softaware Verfication T1
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3] 1 Java Application

Run Configurations..

f4cdeddc2e3edSestcd. jar
~\bin\classes.dex...
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Eclipse

4

0

L)

1 & [

L

CEEEEEEEE

dete Hd B
ah$-2 9 2%

MU R BRI =

1 AndroidAutoTesterMain

2 MakeStaticnfo
3 Mergexml

4 BuildAnalyzer

5 JavaLogManager
6 ResultGenerator
7 Client

§ Server

9 LogAnalyzer
TestMain (1)

Debug As

Debug Configurations...

Organize Favorites...

XT

T

FED AYAL ZEAE A

o
=
3 debug as A9

Debug As
Run As
Validate
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Eclipse — gfo] B.g]g] A}&-

* 9% ol Hee g

< Eclipse°lA] projectel jar e 2] 2] o] B & F7}5le] A& 7l

S ZRAE o]Fof ufg-2x 22X Z¥ - ) puildpath -> configuration
build pathell A =]

5=> kr.ac.konkuk.pl.androidAutoTes{
=) JRE System Library [JavaSE-
=, Referenced Libraries
G5 src
&= lib
= log
& output
&= res
(= template

d] (20140225) EAXtE _appli¢

apilevel-0.xml
apilevel-10 all.xml
apilevel-10.xml
apilevel-17.xml
apiMerge.xml
backup.xml
before.xml
flowCnt.xml
output.xlsx
yahol.xml
yaho2.xml
yaholazygallery.xml

[a)

B)BEBEIBIEGB5B

556

1

i

X

% LE

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

F4
Alt=Shift+W »

Ctrl+C

Ctrl+V

Delete

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

FS

2014 Softaware Verfication T1

AutoTester.Util.Constant;[]

Main {
ring[] args) {

() .init("AndroidAutoTester");

DFFICIAL = "C:\\AutoTester\\g
er = new AndroidAutoTester();
Ise);

E();

ém Link Source...

&5 New Source Folder...

# Use as Source Folder

@s Add External Archives...
=4 Add Libraries...

T T

%z Configure Build Path...
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Resource

Builders

Java Build Path
Java Code Style
Java Compiler

Java Editor
Javadoc Location
Project Facets
Project References
Refactering History
Run/Debug Settings
Task Repository
Task Tags
Validatien

WikiText

=

v v w

v

-

Java Build Path

(8 source [ = Projects| B Libraries | S Order and Export|

JARs and class felders on the build path:

b fw AndroidMarketApijar - kr.ac konkuk pl.androidAutoTesterFinal/lib

» fw apache-logdj-extras-1.1jar - kr.ac.konkuk plandroidAutoTesterFinal/lib

» (w apktool_2.0.0b7 jar - kr.ac konkuk pl.androidAutoTesterFinal/lib

» s asm-all-3.3.1jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

fwa commons-beanutils-1.8.2 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

(w3 commons-collections-3.2.1 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

(w commons-digester-1.7 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

{wi commons-exec-1.2 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

(ws commons-io-2.0jar - kr.ac konkuk.pl.androidAutoTesterFinal/lib

(w commons-logging-1.1 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

{4 dex-ir-1.12 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

(s dex-reader-1.15 jar - kr.ac konkuk pl.androidAutcTesterFinal/lib

{os dex-tools-0.0.9.15 jar - kr.ac.kenkuk.pl.androidAutoTesterFinal/lib

(s dex-translator-0.0.9.15 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

fos diffutils-1.2.1 jar - kr.ac konkuk pl.androidAutoTesterFinal/lib

fas dom4j-1.6.1jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

(s dxjar - kr.ac konkuk.pl.androidAutoTesterFinal/lib

foa freemarker jar - kr.ac konkuk pl.andreidAutoTesterFinal/lib

[ jcommon-1.0.21 jar - kr.ackenkuk pl.androidAutoTesterFinal/lib

(o jfreechart-1.0.17 jar - kr.ac konkuk pl.androidAutoTesterFinal/lib

{4 kr.ac.konkuk.pl.autoTesterModel jar - kr.ac.kenkuk pl.androidAutoTesterFinal/lib

{o kr.ac.konkuk.pljavaDebugLib.jar - kr.ac konkuk pl.androidAutoTesterFinalAib

fas kr.ac.konkuk pl.portabilityAnalyzer jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

» @ kr.ac.kenkuk.pl.testcasegen jar - kr.ac konkuk.pl.androidAutoTesterFinal/lib

{4 log4j-1.2.16jar - kr.ac.kenkuk pl.androidAutoTesterFinal/lib

» w8 org.eclipse.core.contenttype_3.4.200,v20130326-1255 jar - kr.ac konkuk.pl.android, inal/lib
» w8 org.eclipse.corejobs_3.5.300.v20130429-1813 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

b [ org.eclipse.core jobs.source_3.5.300.v20130429-1813 jar - kr.ac konkuk pl.androidAutoTesterFinal/lib

» (s org.eclipse.core.resources_3.8.101.v20130717-0806 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lic

» fm org.eclipse.core.resources.win32.x86_64_3.5.0.v20121203-0906 jar - kr.ac.kenkuk.pl.androidAutoTesterfinal/lib
» fd org.eclipse.core.runtime_3.9.0.v20130326-1255 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

» fm org.eclipse.core.runtime.compatibility_3.2.200.v20130326-1255 jar - kr.ac konkuk pl.androidAutoTesterFinal/lib
» fws org.eclipse.core.runtime.compatibility.registry.source_3.5.200.v20130514-1256 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib
» fm org.eclipse.equinox.common_3.6.200.v20130402-1505 jar - kr.ac konkuk. pl.androidAutoTesterFinal/lib
» (s org.eclipse.equinox.preferences_3.5.100.v20130422-1538 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib
» (w8 org.eclipsejdt.core_3.9.1.v20130905-0837 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

» (@ org.eclipsejdt.core.manipulation_1.5.0.v20130605-1748 jar - kr.ac.konkuk pl.androidAutoTesterfinal/lib
o (a8 org.eclipse.0sgi_3.9.1.v20130814-1242 jar - kr.ac.konkuk.pl.androidAutoTesterfinal/lib

» (s org.eclipse.osgiservices_3.3.100.v20130513-1956 jar - kr.ac.konkuk pl.androidAutoTesterFinal/lib

b (as org.eclipse.osgi.util_3.2.300.v20130513-1956 jar - kr.ac konkukpl.androidAutoTesterfinal/lib

b (as org.eclipse.text_3.5.300.v20130515-1451 jar - kr.ac.kenkuk.pl.androidAutoTesterFinal/lib

bl pei-3.9-20121203 jar - kr.ac.konkuk.pl.androidAutoTesterfinal/lib

b (w poi-ooxml-3.9-20121203 jar - kr.ac.konkuk.pl.androidAutoTesterFinal/lib

» lw poi-ooxml-schemas-3.9-20121203 jar - kr.ac konkuk pl.androidAutoTesterFinal/lib

» (a8 protobuf-java-2.4.1 jar - kr.ac.konkuk.pl.androidA inal/lib

Y9V YVwW

VY YV YVVVYVYVYYVVV

"

%

Add External JARs... |
Add V.
Add Library...

{

[ Edit ]
[ Remove \
Migrate JAR File... }

) @
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& E219)
o A 2" 7% st ZE/dolg e 238 &2
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o

E golugz, ERF &, €4 5o FuUE AT
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flo
[

% F7HE = 7

L)
-

>

<% Help->install new software #7914 urls o] &3}o] Ax]

L)

>

D)

L)

» Help->eclipse marketplace °|A A& 53l plugins #olx Az 715

*

D)

s ) £4 ¢l o] 2 subclipse(svn), ast view, android sdk%°] 9}t
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Eclipse

18] Eclipse Marketplace o (@] @ Install
LA D | AvilableSoftware
Select solutions to install. Press Finish to proceed with installation. H

Press the information button to see a detailed overview and a link to more information. Select a site or enter the location of & site.

Search | Recent | Popular | Installed| ¢, February 02/20]

Find: Al Markets ) Al Categorie 3 (o) | e type or slcta e v

AST View Find more software by working with the “Availzble Software Sites® preferences.
This plug-in from the Eclipse JDT UI team provides a view to visualize the AST
(abstract syntax tree) of a Java file open in the editor. Navigate from text... type filter text
more info :
by Eclipse JDT UI team, EPL Name Version
10T R ;
— [71@) There is no site selected. (=
* 13 Installs: 1.43K (72 last month) Update 8] Add Repostory
Make Targeter 1.2.1 Rame:
& Make Targeter aims to help creating and building C/C++ make targets for Location: http;
(QLE) projects where lots of build options are available in makefile. Make Targeter e

provides a.. more info
by Mikhail Barg, EPL
CDT make makefile target

() it 892 19 st monthy LTI ® o

Nodeclipse CLI Installer 0.11 (4 Detaile

Install Eclipse plugins from command line like ‘nodeclipse install egit’. This tool L
requires Node js. Install with npm install -g nodeclipse . cd path/to/eclipse... -
more info

by Nodeclipse/Enide, MIT

Fotkechiiad df Comiraind Uig (REGUTEHeE [9]Show only the latest versions of available software V| Hide tems that are already installed
o+ 1 [:] Installs 125 (101 last month) Installl ™| @GTOUP items b)' category Whatis aleady installed?

[7] Show only software applicable to target environment

Marketplaces
(7] Contact all update sites during installto find required software

c PXoK7

o
=

@ ‘ < Back Install Now > | Finish ‘ @ Finisn J
2014 Softaware Verfication T1 1
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JUnit

o JUnit

« Java Unit Test A S $13 A & =49 ¢ =

o Unit Test

« ZERI9S A IR 2N Z DU AdE FF8 A A5 A

o TAIZELZAA 1 Pde] HEGHEEA F2 HEZE 5 IS

U n“’_ Te5t5

(53 SR
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74

« Eclipse 2x] (JUnitg 7|20 7 ¥3t5 o] 9J &)
- H] E 528 =2 A EQ [ipraryel JUnitsS 37}
23

2% QAL BAE ZES BY

2014 Softaware Verfication T1

Smart Insert

1] AndroidAutoT...

13:

Ty
Java Build Path =3 1 v (8] Java - CUserswiHWDesktopHDoCWS 5 £ 950{ ZSWinterfaceTestjava - Eclipse
Resource = T File Edit Source Refactor MNavigate Search Project Run  Window Help
a | =1 Libraries | 4. F Pe - £
& Source | i3 Projects | B\ Li Ordes and Export i GiINaROY GO dE P
JARs and class folders on the build path Quick
= JRE System Ubrary [JavaSE-16) Add JARs |
= 5 | A SmaliManualT.. (1) SaiMalches., (3] AndroidAutaT,.
%J It & import static org.junit.Assert.*;[
lavadoc Location Add Yriable ‘ o)
Project References = public class InterfaceTest {
PropertiesEditor Ll 2 || 8 gBefore )
Refactoring History Add Class Folder.. ‘ L i public void setUp() throws Exception {
Run/Debug Settings S | |
Senver {8) ado utrary | gTest
Task Repository T —— public void ge() throws
Task Tags Add Library ] Interface inf = new Interface();
! wosto 4 | inf.requestloadImage();
val-:la\\cn Select the library type to add 5‘ | =] : sssertequaletinf. o3, duts.stiut), 13
WikiText | for( int i=8 ; <939 ; i++ ){
Connectivity Driver Definition | inf.requestAddCut();
EAR Libraries % assertEquals(inf.pj.cuts.size(), i#2);
System Library | }
}
Plug-in Dependencies | iTest
Server Runtime || public void testRequestBrushing() {
hrpeediyt A i Interface inf = new Interface();
Wb Agp Hormies I | inf.dt.setlinesize(1);
| for( int im0 ; i<4 ; i+ ){
n inf.selectedtool = i;
inf.requestBrushing();
i assertEquals(inf.dt.getlinesize(), 1);
| assertiquals(inf.selectedtool, 1);
i }
| inf.dt.setLinesize(5);
| i for( int =0 ; i<4 ; i+ ){
inf.selectedtool = i;
inf.requestBrushing();
as<ertEaualsling A ontlinscizall )
? Next. > Cancel Iiaie
4

1

AT =

) TnterfaceTe... 52|22

Android SDK Content Loader

i

&

n5| ¥® Jeva ke @ DDMS % Debug [§7 Java|SVN Repository Exploring  £9 Team Synchronizing

2
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JUnit

2 ’Eﬂ)\E I 21/\4

° ]ﬂ]‘)k L= EEL ,)~ E! ,53413
P R
CH 2T el A Hx

ﬂxg
A} Sl 29 Al AElAE Ao

- AARE AA S ﬂﬂ"t YA A 23 A F
» JUnit ZH P$) Fel] 235 Assert WlEEES o] §-38}of

@Tect

public void testRequestSetColor()

Interface inf = new Interface();

for( int i=0 ; i<16 ; i++ ){

Iinf.color = i3

for( int j=0 ; j<16 ; j++ ){

inf.dt.getBrush().setColor(j);

for( int k=0 ; k<16 ; k++ ){

inf.requestSetColor(k)i

assertEquals(inf.dt.getBrush().getColor(),k);

2014 Softaware Verfication T1
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JUnit

< JUnit Assert 8 WA E
- assertArrayEquals(a, b) : i€ 9] Fte] dx]3s=x] &<l
- assertEquals(a, b) : 2] ag} b7} Lx]s}=%] &<l
- assertTrue(a) : a7} 321z 24l
- assertNotNull(a) : a7} Nulle] e}l x] &2l

« etc : http://junit.sourceforge.net/javadoc/org/junit/Assert.ntml

2014 Softaware Verfication T1
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g JUnit I3
4 ¢ g® o8B o;;_ 9\_
Finished after 6.513 seconds

Runs: 9/9 8 Errors: 0 B Failures: 1

4 @) InterfaceTest [Rur t 4] (6.500 s
ek testRequestLoadimage (6.008 s
g testRequestBrushing (0.012 s
@ testRequestSetLineSize (0.017 s)
ek testRequestSelectAres
i testrequestCutOffArea (0.085 s

~ A

ek testRequestPasteArea (0.057 <

-

ekl testRequestAddCut (0.021 s

0014 ¢

ek testRequestDelCut (0.019 s
e testRequestMergeCut (0.266 s

= Failure Trace o=

]

o java.lang.AssertionError: expected:<5> but was:<1>
at InterfaceTest testRequestSetLineSizednterfaceTest

20
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Static Analysis

* What is the Static Analysis?



Static Analysis

Benefit of Static Analysis

e

*
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Static Analysis

* Defects found through Static Analysis
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Static Analysis

+ Example of Static Analysis Tools

« Eclipse TPTP
« PMD
« Findbugs

e etc...



Static Analysis Tool for Source code

PMD

2014 Softaware Verfication T1
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PMD

«» Unused variables, empty catch block, unnecessary
object creation 5 ¥ programming flaws A 3k}

*

2|9 do] &R = java, javascript, xml, xsls°] 9t}



PMD - A x|

% http://pmd.sourceforge.net/

[feEE Fa

< Plugin 2X]|

IDE

BluelJ

CodeGuide

Eclipse
Emacs
Gel

IntelliJ IDEA

intelliJ IDEA - QAPIug
JBuilder

JCreator

JDeveloper

JEdit

Maven

Maven 2

NetBeans

TextPad

WeblLogic Workshop 8

81 x
¥

CHQFst IDE X|

pmd?2| source code

Source Code
pmd-bluej @
N/A
pmd-eclipse @
pmd-emacs @
pmd-gel @

N/A

pmd-jbuilder §
N/A
pmd-jdeveloper @
pmd-jedit @

N/A

N/A

N/A

2014 Softaware Verfication T1

release H ™

Maintainers

Tom Copeland @
Austin Moore

Philippe Herlin

Nascif Abousalh Neto
Andrei Lumianski

Amit Dev, Tom Copeland @
Jakub Stawinski

Tom Copeland &
Brant Gurganus
Torsten Kleiber

Jiger Patel

N/A

apache.org / maven @
N/A

Jeff Epstein

Kevin Conaway
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PMD - A8

* A2 32 (2) 7)) A B4 =

o AR FHE Yk RS AT

» 9] priortyA2A ¥ priority #9le] 7%

» 7)1 &0 HH E5 A4S ¥ X 93 Xml7|wke] XPath ¥ 3
javaRuleSetS AdStolA] java® A2 A 9] 132 A 715

% Windows - preference-> pmd 9|4 &9 57}, 24 & $£A
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PMD

o] 7}

't)-'pe filter text

i General

» Ant

» Data Management

» Help

Install/Update

> Java

» Java EE

» Java Persistence

> JavaScript

» Maven

» Mylyn

p Plug-in Development

a4 PMD
CPD Preferences
File Filters
Reports
Rule Configuration

» Remote Systems

» Run/Debug

p Server

» Team

Terminal
Validation

» Web

» Web Services

» XML

Rule Configuration

Rules grouped by [<no grouping>

Rule

UselessParentheses
UnusedPrivateField
UnusedLocalVariable

UselessOperationOnImmutable
UnusedNullCheckInEquals

UnusedModifier
UseConcatOnce
AvoidAxisNavigation

EEEEEEREE

’ UnusedLocalVariable k

<« | 1

o

VVVVVVVVYVY

v] Active rules: 313 / 313 4

Rule set

Unnecessary

Unnecessary

Unnecessary

Unused Code
Unused Code
Unused Code
Unused Code
Unused Code
XPath in XSL
XPath in XSL

XX = - - XX

Summary | Rule |
Name
UnusedPrivateField
Description

Detects when a private field is declared and/cr assigned a value, but not used.
More infermation can be found here.

Example

public class Something {

private static int FOO = 2; // Unused

private int i = 5; // Unused

private int j = 6;

public int addOne( {
return j++;

}

} 2014 Softaware Verfication T1

% Windows - preference-> pmd oA &2 F7}, 24 & $£4
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PMD

% Windows - preference-> pmd oA &2 F7}, 24 & $£4

g BN
o] 7}

'@ e c——— G=ANC

rule

Rule name : a
! RuleSet: 3

Implemented by: XPath script
| Implementation class: Bl

Java class

[JTUses type resolution || Uses data flow analysis

|

I Target language: Ijava v] Minversion: v Max version:

: Priority: Blocker v B>

|

|

T @ [ <Back |[_Net> J[ Finish | [ Cancel
= —
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PMD

% Windows - preference-) pmd °|A &2 57}, 24| 2@ &4

T
o] 7}&
@] > G- — - AT o) B S
description

@ Missing description, Missing message

-

External Info URL : [Open in Browser]

|| Message :

@ et ] [
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PMD

< Windows -> preference-> pmd °l|4 £¢] 57}, 24 9 4

o] 7}
O PE—— e b
xpath

€ Missing XPATH code

4 }

Il XPath version : [1.0 v
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PMD

% Windows - preference-) pmd °|A &2 57}, 24| 2@ &4

°] 7V
@ — — B
examples
|
|
| -
)
@ Next > [ Finish ] [ Cancel
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PMD

% Windows - preference-) pmd °|A &2 57}, 24| 2@ &4
°] 7V

//CatchStatement
[count (Block/BlockStatement) = 0 and ($allowCommentedBlocks != "true’ or Block/@containsComment = "false’)]
[FormalParameter/Type/ReferenceType
/ClassOrinterfaceType([@Imnage != ‘InterruptedException’ and @Image != 'CloneNotSupportedException’]

]

xample:

public void doSomething() {
try 1
FilelnputStream fis = new FilelnputStream(”/tmp/bugger”):
} catch (I0Exception ioe) {
\ // not good

b
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7/
0‘0

Axe= H X tile sizeS A A (tile = token)

type filter text

General

Ant

Data Management

Help

Install/Update

Java

Java EE

Java Persistence

JavaScript

Maven

Mylyn

Plug-in Development

a4 PMD

CPD Preferences
File Filters

Namarks

CPD Preferences

General Options
Minimum Tile Size 25

Launch CPD...
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» t}ek3l formate) reports 7)< A&

G

[] ideaj

[7] summaryhtml
text

[7] textcolor

[7] textpad

[7] vbhtml
[ xml
[ xslt
[7] yahtml

Properties

Name:
Description: |

Properties

[ Show suppressed violations

Restore Defaults] [ Apply l
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PMD

< u]g] A= rule

« Naming Rule
« FE Wy WIE o]F A

W

Code Size Rule

« Toomanyfields 7o) F+%3} 3}x] 3 ZE Ajo] Zul ZI A 7] = &

Optimization Rule
- FA3E 9T E

s °olgelx B SAle] EA

zZ} EA = 54 712 9] Al ruleSo] £
« unreachable code® ZAA} 7}



PMD

» AET TR A4 G T8 A9 AA AY T 5 9
* Project-> properties—->pmd
{®] Properties for xcount T T - T

type filter text PMD
1 Resource [
Builders [¥] Enable PMD
Java Build Path [Finclude derived files
» Java Code Style
> Java Compiler [¢] Handle high priority violations as Eclipse errors
» Java Editor [¥] Full build enabled
Javadoc Location ki & e
PMD No working set is selected.
Project Facets Select a working set... | | Deselect working set
Project References
Run/Debug Settings Rule source
Server
, Task Repository () Use the ruleset configured in a project file | .ruleset
Task Tags © Use local rules
» Validation
WikiText Language Rule set Rule Priority » | Name
, . . ShertClassName
[ Java Naming MethodNamingConventions  Blocker
[¥] Java Naming MethodWithSameNameAs...  Urgent Description
@) Java Naming MisleadingVariableName Urgent Classqames wi_th fewer than five characters are not recommended.
- More information can be found here.
[] Java Naming NoPackage Urgent -
[@] Java Naming PackageCase Urgent Example
V] Java Namin ShortClassName Important
@ ' 9 po public class Foo {
V] Java Naming ShortMethodName Urgent }
V] Java Naming ShortVariable Urgent
V] Java Naming SuspiciousConstantFieldNa...  Urgent |
V] Java Naming SuspiciousEqualsMethodN...  Critical
V] Java Naming SuspiciousHashcodeMetho...  Urgent
[¥] Java Naming VariableNamingConventions  Blocker —
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PMD

& A3 3

[§ Package Explorer 33 Bg|le "=0O
» B3 xcount
7 Violations Outline &7 x v=@8

Pricrity Line created Rule Error Message

139 Wed.. Lo.. Local variable 'pathTok' could be declared final

94  Wed.. La. Potential violation of Law of Demeter (method chain calls)

38  Wed.. La. Potential violation of Law of Demeter (method chain calls)
110 Wed.. Lo.. Local variable 'target' could be declared final

16 Wed.. La. Potential violation of Law of Demeter (method chain calls)
138 Wed.. La.. Potential violation of Law of Demeter (object not created loc...
38 Wed.. La.. Potential violation of Law of Demeter (method chain calls)
101 Wed.. Lo.. Localvariable 'list' could be declared final

16 Wed.. La.. Potential violation of Law of Demeter (method chain calls)

52 Wed.. Lo.. Localvariable 'srcDir' could be declared final

158 Wed.. La.. Potential violation of Law of Demeter (method chain calls)

61  Wed.. A methed should have only one exit point, and that should ...
93 Wed.. Potential violation of Law of Demeter (method chain calls)
111 Wed.. La.. Potential violation of Law of Demeter (object not created loc...

| »

m

o

VVVVVVVVVVVVVVVVVVVVYYVYY

10 Wed.. Lo.. Local variable 'dirList' could be declared final

158 Wed .. La. Potential violation of Law of Demeter (method chain calls)

16 Wed.. La.. Potential violation of Law of Demeter (method chain calls)

94  Wed.. La. Potential violation of Law of Demeter (method chain calls)

59  Wed.. La. Potential violation of Law of Demeter (method chain calls)

136 Wed.. La. Potential violation of Law of Demeter (object not created loc..

94 Wed.. La. Potential violation of Law of Demeter (method chain calls)

43 Wed.. La.. Potential violation of Law of Demeter (object not created loc... -

Counterjava  [J] AutoTesterlltiljava 33

4 ArrayList<String> list = new ArrayList<String>();
> File srcDir = new File(path);
[ File[] dirfist = srcDir.listFiles();
| if( dirList == null ){
E return list;
1
for( int i=0 ; icdirList.length ; i++ ){
b if( dirlist[i].isDirectory() ){
P’g list.addAll(findALL(dirList[i].toString(), extension));
. H
else{
B String srcPath = dirList[i].toString();
b if( srcPath.substring(srcPath.lastIndex0f('."')+1).equals(extension) ){
4 list.add(srcPath);
}
| t

151 Violations Overview 3 B2 CPD View ¥ Dataflow View [ XPath Desi

er

b

2 Py = 7=t

Element # Violaticns # Violations/KLOC  # Violations/Method
[ PrematureDeclaration 1 87 0.09
[ UnusedLocalVariable 1 87 0.09
[ MethodArgumentCouldBefinal 16 1391 145
h AvoidInstantiatingObjectsinLoops 1 87 0.09
b- LawOfDemeter 68 5913 6.18
[ UseSingleton 1 87 0.09
|- UseStringBufferforStringAppends 1 87 0.09
P DataflowancmalyAnalysis 5 435 045
[ LocalvariableCouldgeFinal 28 435 255
- OnlyOneRetum 7 609 0.64
4 [1) Counterjava 18 8182 9.00
[ SystemPrintin 2 909 100
[ Defaultpackage 1 455 050
B Chnrt /acishla 1 AS € nen
<« | m
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xcountl"
xcount:
xcount|:
xcount|
xeount)
xcount
xcount
xcount
xcount
xcount
xcount
xcount |

venning
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PMD

o712 Fejo txtP A9 P TE

r

| pmd-report - 2%

]

oeF) #TE AM40)

22|1(V) =82H)

Erc/xcount fAutoTesterUti|
src/xcount fAutoTesterUtil
src/xcount /hutoTesterUti |
src/xcount /hutoTesterUti |
src/xcount fAutoTesterUtil
src/xcount /hutoTesterUti|l
src/xcount fhutoTesterUtil
src/xcount fAutoTesterUtil
src/xcount fAutoTesterUtil
src/xcount /AutoTesterUtil
src/xcount /hutoTesterUti |
src/xcount fhutoTesterUtil
src/xcount fhutoTesterUtil
src/xcount /hutoTesterUtil
src/xcount /hutoTesterUti |
src/xcount fhutoTesterUtil
src/xcount /hutoTesterUti |
src/xcount /hutoTesterUti |
src/xcount /hutoTesterUti |
src/xcount /hutoTesterUtil
src/xcount fhutoTesterUtil
src/xcount /hutoTesterUtil
src/xcount /hutoTesterUti|l
src/xcount /hutoTesterUti |
src/xcount /hutoTesterUti |

Ak aTambawlle i |

v fiimmiamd

Jjava:
Jjava:
JJava:
Jjava:
Jjava:
JJjava:
Jjava:
Jjava:
JJjava:
Jjava:
Jjava:
Jjava:
JJjava:
.java:
Jjava:
Jjava:
Jjava:
JJava:
Jjava:
JJjava:
Jjava:
Jjava:
JJava:
Jjava:
JJava:

H -
[ RPN

) = =t b b et ek ek d ek et et et et () () =] =] =] D

SPIMNIMIMI N
DOOOOMOOOWWWOOMOOMMOIOINICY v rv ve v e e

Al'l methods are static.

Parameter ‘path’

Consider using Singleton instead.
Avoid using implementation types |ike "ArravList’; use the int
Parameter ‘extension’

Local variable "list’ could be declared final
Local variable "srcDir’ could be declared final

Local variable 'dirList’
A& method should have ?nty one
aw

Potential
Potential
Potential
Potential
Potential
Potential
Potential
Potential

Local variable 'srcPath’

violation
violation
violation
violation
violation
violation
violation
violation

Law
Law
Law
Law
Law
Law
Law

Potential violation of Law
Potential violation of Law
Potential violation of Law
Potential violation of Law
Potential violation of Law
Avoid using implementation

Parameter 'depth’

Parameter ‘extension’

Navamatk s

‘makk
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could be declared final
that should be t

exit point, and
(method
{(method
(method
(method
(method
(method
(method
{(method

chain
chain
chain
chain
chain
chain
chain
chain

of Demeter
of Demeter
of Demeter
of Demeter
of Demeter
of Demeter
of Demeter
of Demeter

could be declared final

of Demeter (method chain
of Demeter (method chain
of Demeter (method chain

calls)
calls)
calls)
calls)
calls)
calls)
calls)
calls)

calls)
calls)
calls)

Al

is not assigned and could be declared fi
is not assigned and could be declared final

of Demeter (object not created loca
of Demeter (object not created loca
types like "ArrayList’'; use the int

is not assigned and could be declared final
is not assigned and could be declared fi

o matb ammlimsamsad Aarnd AsiilAd ke Aaslsavad $imal
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PMD

% Pmd ant script ¢ A

<target name="pmd">
<taskdef name="pmd" classname="net.sourceforge.pmd.ant . PMDTask"/>
<pmd shortFilenames="true">
<ruleset>rulesets/favorites.xml</ruleset>
<ruleset>basic</ruleset>
<formatter type="html" toFile="pmd_report.html” |inkPrefix="http://pmnd.sourceforge.net/xref/" />
<fileset dir="/usr/local /j2sdk1.4.1_01/src/">
<include name="java/lang/+.java"/>
</fileset>
</pmd>
</target>
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Eclipse TPTP

 Eclipse TPTP

Eclipse Test & Performance Tool Platform Project

o
rufy
ol
[

SHIAYLE AlFH7] "l Az B E£Xo] 74

3

&

H
24

o

8 A%4 2UEY A

s A

Z+ 3 ¢ http://www.eclipse.org/tptp/home/downloads/
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[J] Hu
JRE Syster
fileProject
noteSyster

Open

Open With

Open Type Hierarchy
Show In

= Copy
= Copy Qualified Name
15 Paste
¥ Delete
Build Path
Source
Refactor

gxy Import.

3 Export..
References
Declarations

#  Refresh
Assign Working Sets..

Run As
Debug As
Profile As
Team
Cormnpare With

-

F3

F4
Alt+Shift«w »

Ctrl+C

Ctrl+v/
Delete
»
Alt+Shift+S »
Alt+Shift+T »

FS

»
L4

»

>

te Map<Integer, Human> tem]

c HumanTest () (
lempHap = new HashMap<Integ:

e void testHuman{int i) {
uman human = new Human{i):
lempMap . put (human.getId(), 1

£ (i1>046& 1% 3 !=0) {
tempMlap.remove (human.get:

c static void main(String[

umanTest test = mew HumanT:

ystem. out.princln("press e
ufferedReader br = null;

r = new BuffersedReader (new
r.readlLine();

@ Javadoc e, Declaration
5, 0 others

2 iterns)
[31 1 Java Application

Profile Configurations...

2014 Softaware

£ Profile As®E 33} £

PE

@ Edit Configuration

Edit launch configuration properties

Name: TestMain (2)
@ Main 9= Arguments | % Classpath [ (1) Profile Settings

Select the data collectors and analysis types for the launch.

Destination| & Source| B Environment| I Common

Press F2 to see a quick description of the selected data collector or analysis type

W . Java Profiling - JRE 1.5 or newer (double click to modify filters)

) (& Execution Time Analysis
1222 Memory Analysis
@1 Thread Analysis
&2 probe Insertion

J

| Edit Options.

Cancel

] |
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. @A 8B43R AAs 3 A4 A, 137 S ARE T 5 S

. App 7l @b A &A BUEE 75
+ ol A7} o o) ASSIA) B Aol BY3HE A} Gk E A%
EEBR S ] XN R

W2 R4 AAE A F2 2HTE B F7h Bjo] e

Memory Statistics
Filter: Default Filter. Click here to set filter

>Class Name Package Live Instances  Active Size (bytes) Total Instances Total Size (bytes) Avg. Age
® Human # (default package) 10,000 160,000 10,000 160,000 0
@ HumanTest # (default package) 1 16 1 16 0
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Eclipse TPTP

(LEGICE |1 UML2 Trace Interactions X

Class Interactions with active hide patterns

e AR B2 2= Thirebes s

- 5A AAI} FxE= AR S
== %3

-1 & = -
o FFEHE A Fxs=
= 0~ [e)
Y2 AT £ S
« FEE vty =88 L/HE
= I~ [e]
AT S QS

reméve7f Al | X]
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}

-
T

ol
o
>

N

Za)Aol e 53 A7, 5% 05 59 ARE X 5 e
3 method o145k S A 7ko] AR A BA) Ho] EADGT A7 & 5
o
v

.« 9
=
)
o

]
2
Package < Base Time (seconds) Awverage Base Time (sec...  Curnulative Tire (secon... Calls
# (default package) v 12156381 0.000332 12156381 36,670
@ HumanTest > 11.226161 0.001122 12156381 10,003
@ main(java.lang.String[] + 10329594 10.329594 12.156381 1
@ yaho( void v 0681598 0681598 0681598 1
@ testHurnan{int) void < 0.214891 0.000021 1.145111 10000
@ HumanTest( ¥ 0.000078 0.000078 0.000078 1
@ Hurnan ¥ 0930220 0.000035 0930220 26,667
@ getld( int \4 0497025 0.000030 0497025 16,667
@ Human(int) @ 0433195 0.000043 0433195 10,000
Call Tree
Thread name <Percent Per Thread  Curnulative Time (seco... Min Time Avg Time  Max Time Calls
—————--
4 © maingjava.lang.String[]) v - 9893% 12156381 12156381 12156381 12.156381
4 @ testHumnan(int) void l 9.32% 1145111 0.000021 0.000115 0149168 10,000
@ getld() int I 4.04% 0497025 0.000003 0.000030 0149141 16,667
& Hurman(int) | 3.53% 0433195 0.000003 0.000043 0113973 10,000
@ yaho( void l 5.55% 0.681598 0.681598 0.681598 0681598 1
& HumanTest() 0.00% 0.000078 0.000078 0.000078 0.000078 1




Eclipse TPTP

’0

v A4 53 A7E 37bx 0] BT P LE EF0] F5

e

< New Report o|3@ | =

New Report
Select the Report to be created.

Select the Report to be created:

II'E_J CSV trace report
(U HTML trace report
(U XML trace statistics report

"] Open report autornatically

I ‘
k?} < Bacl Next > Finish Cancel
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Findbugs

* What is the Findbugs?

« Zhu =0 Uik AH A4 =

« ATAH FE Ao A AXH},

+ ZRAE or FHE I E A 27} )53l

. 2= AR ] ol W19 A5A e el A FE T,
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Findbugs

* How to install for Eclipse

& cclipse Marketplace L |

Eclipse Marketplace %
b Select solutions to install. Press Finish to proceed with installation.
i E C 1 1 p S e M ar k e t p 1 a C e 0“ A-] Press the information button to see a detailed overview and a link to more information. H

[ search T'Recentrl Popular lilnstaie;irlriu February 02/20|

Find: |findbugs Q /7| | All Markets > | |All Categories -
F i Hdb ugS% 7]5!] }'q %}01 t]'%]?_l: O]— ) FindBugs Eclipse Plugin 2.0.3 |

FindBugs is a defect detection tool for Java that uses static analysis to look for
a  more than 200 bug patterns, such as null pointer dereferences, infinite...
more info

}-" = ‘]_ by The University of Maryland, LGPL
= A ‘q_. . [ava guality bugs analysis defects
Installs: 178K (6,243 last month)

Keshmesh

for detecting and fixing concurrency bug patterns in Java programs.

Keshmesh (http://keshmesh.cs.illingis.edu) is an interactive static analysis tool
. Keshmesh... more info

by University of Illincis, Other Open Source

bug java analysis concurrency tool

Installs: 380 (19 last month)

JDeodorant 5.0.13 |l

Marketplaces

- PXoK/

@ Back Install Now > Finish
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Findbugs

<+ How to use
« FAAS A sl ZRAE == F 2 $F9 -) Find Bugs

g

N B0 U E G ® e e e

.Quigk Access

Package Exp
» 4= DSBrok
1= NPClier

b §B sic
b = JRE
@] ip.in

» 52 Practice

New
Go Into

Open in New Window
Open Type Hierarchy
Show In

Copy

Copy Qualified Name
Paste

Delete

Build Path
Source
Refactor

Import...
Export...

Find Bugs

Refresh

Close Project

Close Unrelated Projects
Assign Working Sets...

Validate

Team
Compare With
Restore from Local Histery...
Configure

Properties

» =l =

F4
Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete

»
Alt+Shift+S »
Alt+Shift+T »

Find Bugs
Clear Bug Markers
Save XML

Open Analysis Results in Editor
Load XML

95 Qutline 52
An outline is not available.

] & | [E75ava) # FindBugs

= 0

Bug coplorer 4 Buglnfo 3 # | w =0
¥ it rather than field with same name in new thread Thread_Chat(JTextArea, JList, ServerSocketChannel, Selector, FilelO, ArrayList, ArrayList, Room)
ir to the field thread.Thread_Chat.wait_list?
» |wait_list
R -
Alt+Enter

efl=]e]

Kolw ) AGE | )

& o
v AP (e
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Findbugs

* Result and Debugging
« Windows -> Open Perspective -> Other -> Findbugs

© FindBugs - NPServer/stc/thread/Thread_Chat java - Eclipse
File Edit Source Refactor Navigate Search Project Run

W i SR ] [CIRCIRE S Quick Access | B §aa
48 Bug Explorer 2 =g
annel; a
« & NPserver (13) this.io = io;
4 $3 Scary (8) this.user_list = user_list; 3

4 4 High confidence (8) this.room_list = room_list;

4 {8 Dead store to local variable that shadows this.wait_list = wait_list;
:& Dead store to wait_list rather than fiel . =
42 Dead store to wait_ist rather than fiel ;:2;::: N :::::::': :;g::zgefl(ig::m )i
£ Dead store to wait_list rather than fiel ' ’
45 Dead store to wait_list rather than fiel io.loaduserList(user_list);

4 #2 Possible null pointer dereference (4)
£ possible null pointer dereference of s #
4 Possible null pointer dereference of s« i = ¥
4 Possible null pointer dereference of s1 [l o
4 Possible null pointer dereference of st

4 # Of Concem (5) jta.append(“Thread_Chat - run() start\n");
4 & High confidence (5) R

4 % Dead store to local variable (1) 4
A Dead store to level in thread Thread_\

4 & Write to static field from instance metho [ %% Bug Reviews 52 v o=
45 Write to static field server.Server_Chat
{5 Write to static field server.Server_Gam = (no cvlou‘d selec;ed)
£ Write to static field server.Server_Sess Nosaineulres
4{} Write to static field server Server_Wait

public void run()

a

= Navigation

] »

Did you mean to refer to the field thread Thread_Chat.wait_list?
Local variable named wait_list
4 | m

Bug: Dead store to wait_list rather than field with same name in new
Cloud info: thread Thread Chat(JTextArea, JList, ServerSocketChannel, Selector, FileIO,
ArrayList, ArrayList, Room)

This instruction assigns a value to a local variable, but the value is not read or used
] F—— in any subsequent instruction. Often, this indicates an error, because the value
il L % ERTS . <

™ . e e - . T

- : W R Py ———— ]
0GAR DT . PR e=703 )
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Findbugs
“ Benefit of Findbugs
- IDESH ©233] 35 o] kol A= 94 582 + A

- F%o]t}(Open Source).
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