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anCbject before
ndex delta spotindexy
pot + spot < (firstl ) or: [lastindes
ifTrue:
[
spotindex = spot=
firstindex = 1
ifTrue:;
[delta = spotindex - firstindex.
self makeRoomAtFirst.

spotindex = firstindex + delta].
index = firstindex = firstindex - 1.
[index < spotindex
whileTrue:
[self bag Lt (self basicAt
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The God Class detection strategy

(Class uses directly more than
a few attributes of other classes

[ ATFD > FEW J

Functional complexity of
the class is very high

God

AND
Class
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[ Tce < 1 J
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God classes of JDK 1.5 In Moose

9= ml

ArgoUML

Azureus

CodeCity

iText

JDK1.5

JHotDraw

Jmol

Jun
MooseDevelopment
ScummVM

X! Group
= I JDK1.5 (Model) All classes (4715 Classes) vxl Group (81 Classes) «\l
All namespaces (121 Namespaces) = Name l . |_._ Name I . |; R
All cla 4715 ¢ )
- ava:applet:AppletsAccessibleApple vaclang:Class
Al system classes (1366 Classas) |Java:applet:AppletsAccessibleApplet il | javaslang:Cla ih
All accesses (93180 Accesses) awt:image:ColorModel |&. | javailang ClassLoader <
All packages (137 Packages ) . -~ . .
P ges { " 8847 lnus ) Java:awt:image:BufferStrategy ava:lang:CondtionalSpecialCasing -
All invocations (39947 Invocations) - =
All localvariables (16111 LocalVariables) javaiawtiimage: WritableRaster javarawt:image:ColorModel
¥ e (7716 .
All aftributes (7716 Aﬂrmu.es? ; java:awt:image:Raster
All inheritancedefinitions (3232 InheritanceDefinitions)
All methods (19379 Methods) javaiawtimage:imageObhserver java:awt:image:Bufferedimage
All functions (1 Funclion) Java:awt:image:imageProducer java:awt:image:AfineTransformOp
All formalparameters (20464 FormalParameters)
javaiawtimage:Volatilelmage javacawtiimage:ColorConvertOp
Java:awt:image:DirectColorModel ava:awt:image:incexColorMocel
Bufferedimage avarawtiimage:LookupOp
_I —l Java:awt:image: BufferedimageOp ava:awt:image:RescaleOp
:| Property l Value] Description I:I java:awt:image:Renderedimage ava:net:URL
Entities 21100 Entities
AfineTransformO va:net:DatagramSock
NOCIs 1966 Number of model (n0n stub) classes el el e
NOM 18355 Number of model {(non stub) methods image::RasterOp java:net:MulticastSocket —
numberOft 21100 numberOfitems image::ColorConvertOp java:net:-PlainSocketimpl
javaiawt:image:AreadveragingScaleFilter java:net:ServerSocket
java:awtimage:ReplicateScaleFilter java:net: Socket
java:awt:image:BandCombineOp java:net:URI$Parser
java:awtimage:BandedSampleModel java:net:URLStreamHandler
java:awt:image:ComponentSampleModel java:uti::-ResourceBundle
java:awtimage:SampleModel ava:util::WeakHashMap
java:awt:image:DataBufer ava:uti::HashMap
java:awtimage: WritableRenderedimage ava: util: TreeMap
a:awt:image:indexColorModel java:util:-Calendar
java:awt image: ComponentColorModel ava util: Scanner
java:awt:image:PixelinterleavedSampleModel ava:awt:AWTEvent
javaiawt image: TileObserver ava: awt.Component
java:awt:image:BuferedimageFiiter ava:awt:AWTKeyStroke
java:iawt image:imageFitter ava: awt BorderLayout
Java:awt:image:DataBufierByte ava:awt:Container
java:awt image: DataBufferint ava awt CardLayout
java:awt:image:ByteLookupTable ava:awt:Menultem
java:awtimage:LookupTable ava awt Font

=4

4

|.‘1v azawt:imaoe:ConvolveOn

s

awt:Toolkit

= | “God Class - Java" ATFD > 2 & WMC > 47 & TCC < 0.33

L Select
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Class-level disharmony maps

[V Pure Brain Class 12 Security
B © PueGodChss 65 Event (NOA3, NOM 30)
B ¥ God+ Brain Class 16 (NOA B4, NOM 14) Calendar
B ¥ DataClass 109 (NOAS1, NOWI'7D)
: BigDecimal
BigInteger (NOA 18, NOM 96

Logger

(NOA 28, NOM 103) (NOA 18, NOM 53)

Class

LogRecord
(N?A 27, NOM 107) (NOA 17, NOM 28)
(?\lt(;Tg o & Jjava.util.logging

java.util.regex

Matcher
(NOA 17, NOM 38)

java.awt.geom

Component

Pattern
(NOA 88, NOM 280)

(NOA 29, NOM 66)

AbstractQueuedSynchronizer

Frame (NOA 9, NOM 54)

(NOA 33, NOM 38)
Java.util.concurrent.locks
Container

(NOA 21, NOM 127)

Font
(NOA 34, NOM 78)

KeyboardFocusManager
(NOA 33, NOM 94)

InputEvent
(NOA21, NOM 14 DK 1 5
|

Jjava.awt.event

Frame
(NOA 33, NOM 38)

KeyEvent
(NOA 205, NOM 18)
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Class-level disharmony ma

¥ Pure Brain Class 8 . Facade —
org.argouml.uml.notation.uml (NOA 1, NOM 337)

B V PueGodClass 24
B ¥ God+ Brain Class 9
B ¥ DataClass 17

FacadeMDRImpl
(NOA 3, NOM 349)

CoreHelperMDRImpl
(NOA 3, NOM 349)

UmlFactoryMDRImpl
(NOA 9, NOM 22)

org.argouml.language.java.generator

JavaRecognizer
(NOA 24, NOM 91)

Generatordava
(NOA 11, NOM 66)

Javalexer
(NOA 9, NOM 72)

org.argouml.model.mar

FigedgeModelElement
(NOA 13, NOM 76)

FigAssociation
(NOA 8, NOM 17)

FigNodeModelElement
(NOA 39, NOM 98)

org.argouml.diagram.ui
JavaRecognizer
(NOA 79, NOM 176)

Modeller
(NOA 15, NOM 52)

JavaTokenTypes
(NOA 173, NOM 0) Arg O' | M L

org.argouml.reveng.java

SimpleByteLexer$GeneratorPHP4
(NOA 4, NOM 33)

SimpleByteLexer$GeneratorCPP
(NOA 34, NOM 100)

SimpleByteLexer$CPPParser
(NOA 85, NOM 204)

org.argouml.reveng.classfile
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Feature envy map
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Shotgun surgery map
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Visualizing evolution
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Age map interpretation
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Age map, fine-grained

CH.ifa.draw.framework

3
(‘['IIJ."{I 4

class StandardDrawingView  CH.ifa.draw.figures
in CH.ifa.draw.standard.

[

\

class DrawApplication
in CH.ifa.draw.application

library packages:
java

javax

junit
org.w3c.dom

CH.ifa.draw.standard
CH.ifa.draw.test

(classes) AllTests
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Time travel, coarse-grained

N Version browser on history: ArgoUML {9), version: argol0.1 (version 1)
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Time travel, fine-grained
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13-r18 (version 1)
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X\ Version browser on history: JHotDraw (8), version: 2000-10
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Timeline
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Scripting cities

X! CodeCity Easel

I Selected: O figures

Model
name:

Root:Smalltalk::Core::Object. myEventTable:(Object)

type: FaMIXMethod

Figure
type: cuboid
alpha: 1{plock evaluation)

color: CodeFoo.Color darkRed(block evaluation)

position: (1.6,111.4,15.8)
width: 1
length: 1
height: 1

\ariable

Object

|

moosahModel MooseDevelopment

]

view nodeShape
glyphClass: TerrainGlyph,

mapper: (ConstantMapper new constantValue: 0.2) on: #terrainThickness;
siveBricksLayout new horizontalGap: 0.2, verticalGap: 0.2).
view nodes: (mooseModel allClasses select [e|e numberOfethods = 5)) forEach: [eachClass|

layout: (Progres

view nodeShape
alpha: [:e| eachClass isMetaclass ifTrue: [0.5] ifFalse: [1));
color: [:e|Color darkRed).
view nodes: eachClass methods).
view edgeShape color: [:2|Color navy].

view edges: moosemModel allinhentanceDefinitions from: #superciass to: #5

5

Clear View

Refresh View |
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On relationships
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The tool



Tool chain

model
exchange

=)

va ™

parsing &
metric computation

ewsSe|d!

S9SOON

Jun

rendering

g CodeCity

VisualWorks 7.6
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Cityscapes

Richard Wettel and Michele

|l an72

CodeCity

44



Cityscapes

System Languag | NOP NOC kko
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Cityscapes
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Azureus |Java 4574734 274
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Cityscapes
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Cityscapes

System Eanguag NOP NOC k';_O
Azureus |Java 457 4734 274
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Cityscapes
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Cityscapes
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Cityscapes
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Cityscapes
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