T RANANSY

WE GET IT DONE

Quality Metrics: GTE, CAP and CKJM

Kostis Kapelonis
Athens Greece, March 2010



Menu

= More Quality metrics:

= Google Testability Explorer (Starter)
= Code Analysis Plugin (Main Course)
= CKJM metrics (Dessert)
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Google Testability Explorer

= Google Testability Explorer shows how “Testable” code you write
= Homepage is at http://code.gooqgle.com/p/testability-explorer/

= Includes reports for known projects (hibernate, ant, spring, maven)
= [tis a Pre-Alpha release ! (Some things do not work at all)

= [tis essentially “Propaganda” for Google Guice

Testability Report: hibernate/hibernate/3.0

Artifact Information:

« Project Website:
e Jar Location: hitp:/imirrors.ibiblio org/pub/mirrorsimaven2/hibernate/hibernate/3.0/hibernate-3.0 jar
* Source Location

* Analysis tool used: http-//code google com/p/testability-explorer/
+ Command: java —jar testability-explorer.jar —cp hibernate-3.0.jar -print htmli .

Overall score: 66(what is this?)

Analyzed classes 911
— (ood - Excellent G645 02 6%
Excellent - Neads Wark - =ood 34 3.7%
- Meeds work 32 3.5%
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GTE: How does it work

= GTE scans all your classes
= |t assigns a score to each class.
= The lower the number the “better”
= A High score means that this class needs refactoring
= Score is “testability cost” or “testability difficulty”
= How do you gain score
— Non-Mockable-Total Cyclomatic Complexity
— Global state, Static methods, Singletons
— Constructors that do too much (and include the new keyword)
— Calling methods on collaborators
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GTE Metrics (1/4)

= Cyclomatic complexity is already calculated by other tools
= GTE finds it recursively (This is the “total”)

= GTE excludes complexity that can be injected(This is “non-
mockable”)

public long calculateTax(Salary sal) This Is excluded

{
long total = sal.findSalary();
total = total - GlobalTaxObject.findTax(total);
if(total > 2000) N\
o ‘This is included!
else
return total,
} Total is 2 + CC of findTax()
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GTE Metrics (2/4)

= All global state is bad!
= Singleton is an anti-pattern!

public long calculateTax()

{ Bad
long total = Salary.findSalary();
total = total - GlobalTaxObject.findTax(total);
return total,

}

public long calculateTax(Salary sal, Tax tax)

{
long total = sal.findSalary();

total = tax.applyTax(total); Good
return total;

}
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GTE Metrics (3/4)

= Minimal constructors (fast and simple)!
= No object initialization!

public TaxCalculator()
{ Bad

Account account = new BankAcount()
account.connect();

}
public TaxCalculator(Account account)
{
this.account = account;
] Good
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GTE Metrics (4/4)

= Do not use an object in order to get something else
= |nject “else” directly

public void calculate(Account account) -
{

List<Salary> salaries = account.getSalaries(2007);
calculateTax(salaries);

public void calculate(List<Salary>) salaries)

{
calculateTax(salaries);
] Good

v -
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GTE Usage

= Can run from command line
= Can run via Ant task
= Can run via Maven

= In the last case it can be integrated into mvn:site

Testability Report

Qverall score: 6.270

Analyzed classes 28

- Excellent 9 32%
- Good 0 0%
- Needs work 19 68%

W Excellent
1
I R

228 1140 2052 7524 B436 11172 12084 12

Issues that cause the most untestable classes

Class eu.emea.pim.gui.ResultsDialog is hard to test because:

It is expensive to construct an instance of the class, and every test will need to call a constructor.

You are calling new in the constructor Y/hy is it bad?

Online 53, newinstance of JDialog (Frame, String) created contributing 15% of total class cost
On line 58, new instance of void createcUI () created contributing 6% of total class cost

Using new couples this class to the one instantiated, preventing you from testing this class in isolation of that coliaborator. |
collaborator as a new consiructor paramster

Constructors with a high cycl ic complexity Y/ is it bad?

These collaborators cannot be mocked, so it is impossible to unit test this class in isolation.

Static methods are called: 2/hvis L bad?

Online 104, static method string getProperty(String) iscaled contributing 4% of total class cost

Since these static methods are complex, we want to mock them out in the unit test. If they are declared in your code, refactor the methods to be non-static, and inject
an instance of the class. Otherwise, you can creale a wrapper object.

Non-mockable collaborators: 1 is it bad?

Online 112, Process exec(String) iscalled contributing 7% of total class cost

This method call can't be mocked out from a unit test because the test cannot control how the object is instantiated. This can be caused by: - the object was created

using new, - it was returned by a non-mockable coilaborator, or - the method is declared final or private, which prevents overriding in a subciass

The code itself is complex, and it will be hard to test all the different paths of execution

There are complicated methods Y/hy is it bad?

Around line 81, method vo1

load () has high complexity contributing 22% of total class cost

Refactor the method by breaking the complex portions into several smalier methods.

It is expensive to construct an instance of the class, and every test will need to call a constructor.

You are calling new in the constructor [Vhy is it bad?

Class eu.emea.pim.gui.MainWindow is hard to test because:

Online 90, new instance of void createcUI () created contributing 11% of total class cost

Online 87, new instance of JFrame () created

Using new couples this class te the one instantiated, preventing you from testing this class in isolation of that coliaborator. Instead, pass an instance of the

collaborator as a new constructor parameter.

Constructors with a high cyclomatic complexity

12/03/2010 TRASY S
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Why i it bad?

Cost: 11.014
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Code analysis plugin

CAP Perspective - Eclipse Platform

FEile Edit Navigate Search Project Run Window Help

£ - Q-9 e

B |F cap Perspe...

O car Package Explorer

v -H3 org.jfree.chart.ui N
» - org.jfree.chart.ui.junit

Hf org.jfree.charturls

» -3 org.jfree.chart.urls.junit

» - org.jfree.data

»-H8 org.jfree.data.category
org.jfree.data.category.junit
f# ora.jfree.data.contour

4-H3 org.jfree.data.function
Function2D

.® LineFunctien2D

‘@ NormalDistributionFunction2D
® PowerFunction20

8 org.jfree.data.gantt

1 org.jfres.data.gantt.junit

f# oro.jfree.data.general

» -3 org.jfree.data.general.junit
»-Hf org.jfree.data.io

b - org.jfree.data.jdbc

DE crg.jfree.data.junit

» -3 org.jfree.data.resources
»-H3 org.jfree.data.statistics
rm org.jfree.data.statistics.junit
S f# oro.jfree.data.time
org.jfree.data.time.junit
org.jfree.data.xml
org.ifree.data.xy
org.jfree.data.sy.junit
org.jfree.date

org.jfree.ic

org.jfree.layout
org.jfree.teswt

org.jfree.ui
org.jfree.vi.about
org.jfree.util

org.xml.sax
org.xml.sax.helpers
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Center

Statistic (EI Stats-Chart

® Thermomatarblot
O vzluedxisFior

® ValueMarksr

® waferMzpelot

® xvelot

org.jfr .contour

O Contourn... | [@ DefaultCo... |[® NonGridc...
EP: 2 EP: 3 EP: 1
EC:2 EC: 6 EC:1
AP: 2 AP: 1 AP D
AC: 4 AC: 1 AC:0

~java.util

(€ Arraylist

@ Arrays

@ Calendar

0 Collection

@ collections

) Comparator

(© Date

© Eventlistzner
(©) Eventobject

(C) GregerianCalendar
() HachMap

(€) Hashset

(C) Hazheable

(©) rrerator

© U=

(€ ListResourceBundle
I©) Locale

(€ Map

(©) ResourczBungle
@ Set

@) SimpleTimeZone
@ stack

—org.jfree.data

® Defaultiizy=dvalus

® Defaultkeyedvalues
® Defaultkeyedvalues2D
D Domainlnfo

@ DemainOrder

@ keyToGroupMsp

® keyadobject

® KeyadObjects

3 KeyedObjectszD

& KepedValus

3 keyadvalusComparztor

@ keyedvalueComparatorType
9 kepedvalues

& kepedvalueszo

@ Rrangs

& Rangeinfo

0 vaive

(L]

rorg.jfree.data.xy
AbstractintervalXYDacaset

@ Abstractx¥Dataser

@ absrracoxyzDataser

® CategoryTableX¥Dataset

@ DefaultHighLowDataset

@ DefaultOHLCDataset

@ DefaultTablexvDataser

@ DefaultwindDataset

& IncervalxyDataser

(& IntervaliyDelegats

¥ Frrervs v EDarzser

© Matrixseries

(& MztrinSeriazCollzction

(& normalizedWatrixSeries

(@& oHLCDzealt=m

¥ oHLCDaraser

& Signslshzraser

@ TablexvDaraser

® windDarzser

@ xvBarDataset
@ %/Dataltem
D :oDataser

Stats for: org.jfree.data.contour

00 01 02 03 04 05 06 07 08 09 10

[ M abstiactness B Instability M Distance

B afferent Deps
<--f} org.jfree.chart.labels
CantourTealTipGenerator
{8 standardContourToolTipGenerator
a 3 org.jfree.chart.plst
ContourPlot
B ContourPlatUtilities

B TimeZens @ xvDatazecTableMedal hd|

O Pretocel

Message Time AddOn A
Auswahl gefAzndert 12:56:21 org.jfree.data.contour

Auswahl gef=ndert 12:56:14  org.jfree.data.function

Auswahl geéxnder‘t 12;56:10 org.jfree.chart.plotjunit

Auswahl geA=ndert 12:56:05 org.jfree.chart.needle

Mew analysziz has been created 12:33:54 Name: org.jfree.chart

ProtocolView gestartet 12:55:35

DistanceGraphView gestartet  12:55:35

ClassAnalysis gestartet 12:55:35

ProtecolHandler erstellt... 12:55:35 i

[ Efferent Deps
<7 java.util
E@J Arrays
{8 Date
© vector
«-f org.jfree.data
[ Range
4} org.jfres.dataccy
D AbstractxyZpataset
XYDataset
&9 XvZDatsset

TRASYS
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CAP Description

Eclipse Plugin (http://cap.xore.de/)
Essentially a GUI on JDepend
If you understand JDepend, CAP will be trivial to use

Martin in 1994

http://www.objectmentor.com/resources/articles/oodmetrc.pdf

O Class £nalysis

Metric Results

[ summ. [ packages ][ [ explanations ]

estate
@ Polarlot

The following document contains the results of a JDepend metric analysis. The various metrics are defined at the bottom of this document.,

Summary

[ packages 1 [

Metrics used are covered in “O0 Design Quality Metrics” by Robert

org jfreeirtncsdle
® Avoutec.. | [© LineNesil- |[® Lorgesde | [® MaterNea— | [(3 Hiddiepinr. | [(5 PiaNasdie | [® Plumesi | [ Poitertiar | [ Shiphiesdi_| [0 Windiesd
: 3 E Ep:3 ED
1 1 ] 2 0.0% 75.0% 1 6 Ecia
= AP 1
13 8 5 5 36.0% 11.0% 1 At Pt
14 12 2 7 14.0% 40.0% 1
16 1 5 1 31.0% 26.0% 1
8 5 1 0 17.0% 17.0% 1
6 4 2 2 33.0% 23.0% 1
= T Savaiio arg.jfreeio arg.jfrecutil
s 9 0 5 0.0% 28.0% 1 © Bufieredoutputstream S Seralutlities | (© ArrayUtils
5 Y 1 3 20.0% 0.0% 1 BufferedReader BoolzanList
- - = o = ) ByteArraylnputStream BoslzanUiils
& 3 o i 0.0% 29.0% % © BytzArrayOutputStraam © Loy
6 3 3 2 50.0% 39.0% 1 ©ris © LogContext
© FilaInpuestrazm © Humbsrutils
2 2 2 24 7.0% 9.0% 1 : :
12 10 e i ! 17.0° 9.0 B (© FilzOutputStraam (@ ObjectLis
8 8 a 0 & 0.0% 0.0% i @ 10Excsption © ObjsctTabls
18 14 4 = 15 22.0% 10.0% 5 RectanglezD © Inputstrsam @ Objscutils
= - ~ - ¥ @ 1nvalic tList
RoundRectangle2D (€ Objectlnput eUtils
(€ ObjectlnputStrezm intStraamlogTarget
© Objectinputvalidation © PublicClonsable
© ObjazeOutput © Rerstion
(© ObjectOutputStraam © shapeList
(@ ObjectStreamException (@ shapeutils
©® Outputstream ® SortOrder
i © printriter © strokeList

Reader
Serializable

12/03/2010
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Cap Usage

= [nstall CAP from the Eclipse Update site
= http://cap.xore.de/update (JFreechart will also be installed)
= CAP has its own Eclipse perspective!
= While CAP has a lot of screens, they all show the same thing
= There are actually two things that you can do
— Find cycles in your packages
— Inspect the JDepend distance (how good is your architecture)

7 -
= Select project to be analyzed - @
pmss SmaeesTonsns —
2 Open Perspective =
; Select the project that will be analyzed
E CAP Perspective &h
C'-.n'S Repository Exploring
UDatabase Debug Mame Last Modification | Comment
L3 Database Development mergePrototypeDecorators 1711970 2:00 np
il | #5Debug 0 [] prs2 1/1/1970 2:00 np
I | & 3ava [] prsz-audit 1/1/1970 2:00 np
E.“J Java Browsing [] prs2-comman 1/1/1970 2:00 np
‘:‘-? Java EE (default) L [ ] prs2-compars 1_-':1_-':1'9?'3 2:00 ny
il [] prs2-difftoal 1/1/1970 2:00 ny
?2 Java Type Hierarchy T
|:| prs2-ear 1/1/1970 2:00 np

12/03/2010 TRASYS
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Cap Screens (1/5)

O] capp &3 F cumul | 5 cydes| = 8

= On the left

= All packages of the
application.

= White packages are
libraries

= Acts as selector for the
rest of the screens

= Cycle Detection

Mew Analsis

B eu.emea.pim.changes

B eu.emea.pim.daisy

B eu.emea.pim.diff

EE eLl., emea. pim.guli

EE EU.emea. pim.gui.applicant
B eu.emea.pim.merge

B eu.emea.pim.overal

EE e, emMea. pim. preprocessing
B java.awt

EE‘ java.awt.event

B java.io

B java.lang.reflect

B java.uti

B java.uti.regex

B javax.swing

B javax.swing. flechooser

B} net.htmiparser.jericho

EE arg.junit.runner

EE org.junit.runners

B} org.outerj.daisy.diff.html.modification
B} org.outerj.daisy. diff. html.modification. Htm
B org.outerj.daisy. diff. output
B} org.outerj.daisy.diff. tag

I ] O O R B = PO O O PO Ry Y = O O R = PO ) Y PO R Y B Y

12/03/2010 TRASYS
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Detecting cycles

= Detect Cycles as JDepend does
= Also detected by Sonar or CAST
= Click the “Check Cycles” button on the “Cycle” Tab

F

= Cycle Analysis (%
The check for cycles has been finished. 0 cydes have been found.
E - Good
ok |
= Cycle Analysis
J| The check for cydes has been finished. 5 cydes have been found.
[ ok |
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Cap Screens (2/5)

* Main view shows P | fBE= ==
- @ vaisy' T agDiff @ Hiangelzunchar @ tmiStyleComparator
package dependencies S | O | [S1
@ HtmlAwareSplitter @ Safelmageloon @ MengerCutput

(imports) | St

= Same Iinformation as
JDepend

= Shows package . . .

selected from the tree
(Screen 1) / X

EF: O EF: 2 EP: 1
EC: O EC: 4 EC: 2
AP 2 AP: 2 AP 2

eu.emea. preprocessing
|VG HetmlNermal... G TagCleaner G Decorator ...

ria rjava.util— net.htmlparser.jericho——;
IC) BufferedResder (C) Arraylist (C) Source
(53] File ! HashMap |7':' SourceCompactor ‘
\C! FilelnputStre: ! HashSet
FileCutputSira ) List
FilzRzzc ! Mzp
File\riter : ! Properties
) IO Exception Eat
tresm
tStras
Print\¥riter
_-_—~ =
- .
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Cap Screens (3/5)

" ng ht VIeW ShOWS O] statistic &3 O] statsChart
Stats for: eu.emea.pim.merge

numerical info S

= Same information as e
\]Depend Interfaces: | O

= Abstractness, instability e
and Distance Packages:

Abstract Packages: | 0 {(09%)

Metric Results

Classes: | 11
analysis. The various metrics are defined at the bottom of this document, ."-".I:IS"TECt ':|E|55E5 Ny :D n.l.ru:,
Afferent Dependencies
Packages: 2
Classes: | 2

Instability: | 71%

28.0%

ii‘f_f’ Distance:  14%:

12/03/2010 T Q /\ 5 \/ 5
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Cap Screens (4/5)

= Right view shows same I Afferentoeps 53 =g

- - - = EE el.emea.pim,daisy
thing as main view ® oasyTacdi
= EE‘ ELl, emea, pim.gui
C] Stringloader

= Same information as o orrdosder
J Depend @ Merger

O] Efferent Deps 23
= EE‘ java.io
© IOException
© String\Writer
=3 java.util
© Hashset
© set
=4 net.htmiparser.jericho
© source
(© sourceCompactor

P ;
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Cap Screens (5/5)

= Mostimportant screen
= Shows architecture distance
= | would be happy if you use only this from the presentation

BU.EMEa, DM, merge

Instablity
2

N

025
020
015
010
0,05

0,00

-008
-0.058

nnnnnnnnnnnn
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Architecture Distance

= The graph shows architecture distance

= Each circle is a package from your code

= Distance is a number from 0% to 100%

= Distance is also reported by JDepend

= Distance is 0% means perfect system, 100% means ugly system

= We need to define what is the perfect system according to JDepend
= We also define instability and abstractness (also by JDepend)

nnnnnnnnnnn

ev.emez.pmmerge

nnnnnnnnnnnn
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Typical Enterprise system

= There are classes used by everybody

= There are classes that use everybody else

= Each layer depends on the one below (ideally)
= Core classes do not depend on anything

= Clients are not used by anything

Client/Ul

Services/Middleware

Core/Model

v -
WE GET IT DONE
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“Perfect” Enterprise system

JDepend suggests that:

Classes that use everybody else should be concrete
Classes used by everybody should be abstract
Distance is how far you are from this perfect system

. Concrete Classes @ @

Core/Model

23



Abstractness

Percent of classes in a package that are abstract/interfaces
0 = a package with concrete classes only

1 = a package with only abstract classes

The x — direction shows “abstractness” of a package

Abstract

12/03/2010 TRASYS
WE GET IT DONE
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(In)stability

(Inverse) Ratio of packages that are depended upon this package
0 = a package that everybody uses

1 = a package nobody uses

The y — direction shows “instability” of a package

Clients/GUI

Y axis Core/Model

v -
WE GET IT DONE
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Distance Example (1/5)

= Perfect package for gui/clients
= Used by nobody (instability = 1)
= All classes are concrete (abstractness = 0)

1,001
0,95 {
0,904

0,851

0651
0,60 1
0551

0501

Good!
040 | "

035

Instablity

0,301
0251

0,20 {

0101
005 {
0,00

L e S e e P S e S S e T e e e e e ) |
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Distance Example (2/5)

= Perfect package for core/model
= Used by everybody(instability = 0)
= No concrete class (abstractness = 1)

1,001
0,95 {
0,904

0,851

0651
0,60 1
0551

0501

Good!
040 | "

035

Instablity

0,301
0251

0,20 {

0101
005 {
0,00

T e S e e P S e S S e T e e e e e ) |
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Distance Example (3/5)

= Middleware
= Used by some and uses others (instability = 0 -1)
= Both concrete class and abstract classes(abstractness = 0 -1)

[ bistance Graph &2

1,001
0,95 {
0,904

0,851

0651
0,60 1
0551

0501

- Good!

035

Instablity

0,301
025

0201

0101
005 {
0,00

o T T
-0,05 0,00 5 080 D085 100 1,08
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Distance Example (4/5)

= Badly designed core (most common case!)
= Used by everybody (instability = 0)
= Concrete implementation — hard to change (abstractness = 0)

1,00
095
080

085

055
0,60
0,55

0,50

Instablity

045

040

0,35
0,301
025

020

010
0,05

0,00

-0,05
0,0
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Distance Example (5/5)

= Un-needed abstract classes (uncommon case)
= Used by nobody(instability = 1)
= Abstract implementation (abstractness =1)

1,00
095
080

085

055
0,60
0,55

0,50

Instablity

045
040
0,35
0,301
025

020

010
0,05

0,00

-0,05
0,0

12/03/2010
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JDepend distance on small PIM prototype

= With one look you can see the general architecture
= You can select a package on the graph to see details
= Real life example (two packages should be more abstract)

£U.Emea. pim.merge
1,08

" @

0,95
0,90 e ®

085

065

0,75 I
0,60
0,55
0,50

Instablity

045
040
0,35

N

025

015

010

-0.05
-0.0

rrrrrrrrrr

31
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Dessert
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= CKJIM Metrics (1996 paper)
=  http://www.spinellis.gr/sw/ckim/

= Sonar plugin:

Chidamber and Kemerer Java Metrics

http://docs.codehaus.org/display/SONAR/Isotrol+MetricsAnalytics

= Defines (not all are used)

12/03/2010

WMC
DIT
NOC
CBO
RFC
LCOM
CA
NPM

Total Quality

69.6%

9 8% tests
84.9% arch
84 2% design
659 5% code

Distance

22.4%

218 Total Classes
180 Concrete Classes
28 Abstract Classes

Cycles

TRASYS %



Usage of the Sonar plugin

= Total Quality of a project
= Defined by 10 metrics

Grouped In 4 categories
Formula of total quality:

— 25% Tests

— 25% Architecture
— 25% Design

— 25% Code

Total Quality

69.6%
9.8% tests
84 9% arch
94 2% design
89.5% code

Distance

22.4%

218 Total Classes
190 Concrete Classes
28 Abstract Classes

Cycles

0

Technical Debt &

12.9%
517.484
70 man days

- Plugins - Decumentation - Ask a qud

Total Guality
[TQ=0.25*ARCH + 0.25*DESIGN + 0.25*CODE + 0.25*TESTS] = 69.6%

Unit Tests

[TS=THR] = 9.8%

Method Test Reference
[TMR=COVERAGE] = 9.8%

Architecture
[ARCH=0.50*COH + 0.50=AD( = 34.9%
Distance
[ADl=count{distance==20)packages] = §5.8%
Cohesion
[COH=1-(count{cycles=true)/packages]] = 100.0%

Design
[DES=0.2*NON + 0.3*RFC + 0.3*CBQ + 0.2*DIT] = 84 2%
Number of Methods
[NOM=count{Complexity/method < 20)/clazses] = 100.0%
Response for Class
[RFC=count(rfc<50)clazses] = 93.6%
Coupling Between Objects
[CBO=counticbo<5)clazzes] = 87.2%
Deph of Inherance Tree
[DT=count(dit=5)/'clazzes] = 100.0%

Code Quality

[CODE=0.15*DOC + 0.40°DRY + 0.45*RULES] = 89.5%
Documentation

[DOC=COMMENT_LINES_DENSITY] = 67.8%
DRYness

[ORY=1 - DUPLICATED_LINES_DENSITY] = 57.0%
Rules

[RULES=MAND_VIOLATIONS_DENSITY] = 30.1%

12/03/2010 TRASYVYS 34
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= Test Coverage

= |s a whole category on its own (25% of Total quality)
= Formula: Test coverage = Tests Category

Coverage Report - All Packages

Package *
All Packages
net.sourceforge.cobertura.ant

net.sourceforge.cobertura.check

net.sourceforge.cobertura.coveragedata

net.sourceforge.cobertura.instrument

net.sourceforge.cobertura.merge

net.sourceforge.cobertura.reporting

net.sourceforge.cobertura.reporting.html

net.sourceforge.cobertura.reporting.hitml.files

net.sourceforge.cobertura.reporting.oml

net.sourceforge.cobertura. ufil

zomeotherpackage

12/03/2010

Metric: Test coverage (1/10)

55
11

13
10

A =R ]

TRASYS
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100% [INESSIESS

2.31%
1.348
2.4259
2.277
1.854

3.5
2.882
4,444

4.5
1.524
2.8592

1.2
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Metric: ADI (2/10)

= Distance from the main sequence (same as JDepend)

= |s the first half of Architecture category (12% of Total quality)
= Sonar suggests that values less that 20% are optimal

= Formula: Percent of optimal packages / total packages

Metric Results

[ summary ] [ packages ][ cycles ] [ explanations ]

The following document contains the results of a JDepend metric analysis. The various metrics are defined at the bottom of this document.

Summary

[ summary ] [ packages 1 [ cycles 1 [ explanations ]

1 1 o g 3 0.0 25.0 0 1

13 3 5 5 13 38.0% 72.0% 11.0% 1
org.displavtag.exception 14 12 2 7 6 14.0% 46.0% 40.0% 1
org.displavtag.export 16 11 5 1 17 31.0% 94.0% 26.0% 1
org.displavtag.filter 6 5 1 0] 10 17.0% 100.0% 17.0% 1
org.displavtag.localization 6 2 2 18 33.0% 90.0% 23.0% 1
org.displayvtag.maodel 9 9 0 5 13 0.0% 72.0% 28.0% 1
org.displavtag.pagination 1 2 8 20.0% 80.0% 0.0% 1
org.displavtag.properties 0 7 1 0.0% 71.0% 29.0% 1
org.displaytag.render [ 3 5, 2 16 50.0% 89.0% 39.0% 1
org.displaytag.tags 12 10 2 2 24 17.0% 92.0% 9.0% 1
org.displavtag.tags.el 8 8 u] 0 8 0.0% 100.0% 0.0% 1
org.displavtag.util 18 14 4 7 15 22.0% 68.0% 10.0% 1
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Metric: Cohesion (3/10)

= Package cycles (same as JDepend)

= |s the second half of Architecture category (12% of Total quality)
= Sonar assumes that only O cycle packages are optimal

= Formula: Percent of optimal packages / total packages

Metric Results

[ summary ] [ packages ][ cycles ] [ explanations ]

The following document contains the results of a JDepend metric analysis. The various metrics are defined at the bottom of this document.

Summary

[ summary ] [ packages ][ cycles 1 [ explanatio

org.displavtag 1 1 o g 3 0.0% 25.0% 75.0% 1
org.displaytag.decorator 13 8 5 5 13 38.0% 72.0% 11.0% 1
org.displavtag.exception 14 12 2 7 6 14.0% 46.0% 40.0% 1
org.displavtag.export 16 11 5 1 17 31.0% 94.0% 26.0% 1
org.displavtag.filter 6 5 1 0] 10 17.0% 100.0% 17.0% 1
org.displavtag.localization 6 2 2 18 33.0% 90.0% 23.0% 1
org.displayvtag.maodel 9 9 0 5 13 0.0% 72.0% 28.0% 1
org.displavtag.pagination 5 1 2 8 20.0% 80.0% 0.0% 1
org.displavtag.properties 5 0 7 1 0.0% 71.0% 29.0% 1
org.displaytag.render [ 3 5, 2 16 50.0% 89.0% 39.0% 1
org.displaytag.tags 12 10 2 2 24 17.0% 92.0% 9.0% 1
org.displavtag.tags.el 8 8 u] 0 8 0.0% 100.0% 0.0% 1
org.displavtag.util 18 14 4 7 15 22.0% 68.0% 10.0% 1
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Metric: Nom(4/10)

= Sonar Metric Number of Methods

= |s the first part of Design category (5% of Total quality)

= Average Cyclomatic complexity for methods of a class

= Sonar assumes that less than 20 for a method is optimal
= Formula: Percent of optimal classes/ total classes

public woid dolt{) { | Start |
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Metric: RFC(5/10)

= CKJM Metric Response per class

= |s the second part of Design category (7,5% of Total quality)
= Number of methods a method calls (recursively)

= Sonar assumes that less than 50 for a class is optimal

= Formula: Percent of optimal classes/ total classes

[_Pru:ul:ulems Tasks E Console | 474 Ser-.rers "“Call Hierarchy EE fe Javadn:n: ~,‘- Seard'l Jur Uit |

Members n:alllng xrltal:ule"Flle‘l -in workspace
= writable(File) - eu.emea. pimdesvalidationengine. webstart. gui. JarSetupDialog ﬁ
=@ testhir) - eu.emea. ﬂmdesualldatnnenglne webstart, gui. JarsetupDialog
=l @ actionPerformed{ActionEvent) - eu.emea. pimdesvalidationengine, webstart, gui. JarSetuplialog

+- @ actonPerformed{ActonEvent) - java. awt. AWTEventMulticaster (2 matches)

+- @ actionPerformed(ActionEvent) - javax.swing. JComponent. ActionStandi

+- @ actionPerformed({ActionEvent) - javax.swing.plaf.basic.BasicComboBoxUIL Actions

+- @ actionPerformed(ActionEvent) - javax.swing. plaf. basic.BasicComboBoxUI, Handler

+- @ actionPerformed({ActionEvent) - javax.swing.plaf. basic.BasicTabbedPanelI, ScrollableTabSuppo

+- @ actonPerformed{ActonEvent) - javax.swing. text.DefaultEditorkit, SelectLineAction {2 matches

+- @ actionPerformed(ActionEvent) - javax.swing. text, DefaultEditorkit, SelectParagraphAction (2 ma

+- @ actionPerformed({ActionEvent) - javax.swing. text, DefaultEditorkit, SelectWordAction (2 matches

+- @ doAccessibleAction(int) - javax.swing. text, TTextCompaonent, Accessible TTextComponent _.
- ¢ firefrtinnPuent - imavay cwina 1 ambinBow .\I"‘.
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Metric: CBO(6/10)

= CJM Metric Coupling between objects

= |s the third part of Design category (7,5% of Total quality)

= Number of classes used by a class (similar to JDepend CE)
= Sonar assumes that less than 5 for a class is optimal

= Formula: Percent of optimal classes/ total classes

Metric Results

immary ] [ packages ] [ cycles ] [ explanations ]

The following document contains the results of a JDepend metric analysis. The various metrics are defined at the bottom of this document.

Summary

1 1 0 £ 3 0.0 25.0 0 1
38.0%
4 7 14.0% 46.0% 40.
16 11 ) 1 17 31.0% 54.0% 26.0% 1
5 17.0% 100.0% 7.0%
6 2 2 18 33.0% 90.0% 23.0 1
0% 2.0%
20.0% 80.0%
0 1 0.0% 71.0% 29.0 1
50.0% 89.0% 39.0%
17.0%
8 8 0 o 8 0.0% 100.0 0.0 1
22.0%
A " -

12/03/2010
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Metric: DIT(7/10)

= CJM Metric Depth of Inheritance Tree

= |s the fourth part of Design category (5% of Total quality)
= How deep the hierarchy goes

= Sonar assumes that less than 5 for a class is optimal

= Formula: Percent of optimal classes/ total classes

Type hierarchy of 'org.apache.wicket.markup.html.WebMarkupContainerwithAssociated™Markup®: -

= C) Ohbject - java.lang -

=8 G'ﬁ' Component - org.apache. wicket

- @4 MarkupContainier - org.apache. wickat
=S C) WebMarkupContainer - org. apache, wicket, markup, himl
I EEC] WebMarkupContainerwithassociatedMarkup - ora. apache, wicket.markup, bl
EF-8" Border - org.apache. wicket markop heml barder

EI @ AjaxFallbackOrderByBorder - org. apache wicket, sxtensions, ajax. markup, ht
' fips 'Ei new AjaxFalbackOrderByBorder() {...} - org.apache, wicket extension:
----- &7 BoxBorder - org, apache, wicket, markup. html, border
e ] FormComponentFesdbackBorder - org. apachs wicket markup, Beml Form, vl
=@ OrderByBorder - arg. apache, wicket extensions. markup html repeater . data.

e G‘l new OrderByBorder() 4...} - org.apache . wicket. extensions. markup, hkr

B o C) Fragment - org.apache. wicket, markup, html, panal
B R (E TreeFragment - org.apache. wicket gextensions. markup. html. tree. table Tree
=& Panel - org. apache awicket. markup. html. panel
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Metric: DOC(8/10)

Sonar Metric Documention

Is the first part of Code category (3,75% of Total quality)
How many comments exist in the code

Sonar assumes 40% of lines should be comments
Formula: Percent of comment * 10/ 4

g
* Desd - OTMT. F = Feae s = F = = el T = - -
neEqds a Ailrl,. Tile IO chne IL11le3VsSTe ana Cleans 1T up
TR — + s1em Eeanmrerted Fe ]l ALeT ea o
= . G dll Tads are co cIrIced To LoWel CcasSe
- 4+ T ™ LaE += = m) + T — = += T T T += = 7
rilename Iull pat O LChe 1iFi, Tide
_—
= o [ R R = the PR g S
Sleandp Liedanup 4anc OITaE Ll Ze = OLCILANGg Loddec
= e e e S ] - e T FEi T
COe TeXT Contalned 1n ctche oliMl. Tilde
= Exrcerntion Something wWent wWrono
EXCeption Somethling Went wWIrIong

poklic =static String loadString(String filename, boolean cleanup) throws Exception {
File file =
byte[]l] buf = new byte[(int) file.lengthi)]:
FilelInputStream in = new FilelnputStream(filename) ;
in.read(buf) :
in.clo=sel) ;

new File(filename) ;
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Metric: Dry(9/10)

= CPD Metric Duplicated lines

= |s the second part of Code category (10% of Total quality)
= How many code lines are the same

= Sonar assumes no code lines should be the same

= Formula: Percent of non-duplicated lines/ total lines

CPD Results

The following document contains the results of PMD's CPD = 4.1.

Duplications
euemea‘\pim\guitapplicant\ApplicantMergeEngine.java 69
eu'\emea'\pim'gui\DiffMergeEngine java 59
ht: d(o
for |
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Metric: Violations(10/10)

= PDM, Findbugs, Checkstyle Violations

= |s the third part of Code category (11,25% of Total quality)
= Violations not in the “info” category.

= Sonar assumes no violations should be present

= Formula: Rules Compliance Percent

Rules compliance Violations
90.1% 908
Usa. @ Blocker 0
Rel. & Critical 0
Ee # Major 393 N
&4 Minor 0
Far. & Info 515 I
hlai.
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