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MATHEMA Motivation

“Overview first, zoom and filter, then details-on-demand”

B. Shneiderman
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MATHEMA Moose und CodeCity

m Entstammen aus Forschungsvorhaben

= Sind in Smalltalk implementiert

Try not to care. Beginning Smalltalk programmers often have
trouble because they think they need to understand all the details
of how a thing works before they can use it. This means it takes
quite a while before they can master

Transcript show: 'Hello World'.
One of the great leaps in OO is to be able to answer the question
“How does this work?” with “I don’t care”.

Alain Knight
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MATHEMA Famix Modell erzeugen

m inFusion (http://www.intooitus.com/products/infusion)

m Sprachen
m Java
m C++

m C

m kostenpflichtig

Code Visualisierung — Thomas Haug

) Ceo) )

hibernate-distribution-3.6.4 Final |

System hibernate-distribution-3.6.4.Final

System Overview

[{n]n}
HIT

OP  EE1
5529
39011 | MO mm
301357 85255 GCALL
55691 50033 FoUT

Class hierarchies tendto be shallow and of average width
(i.e. inhertance trees tend to have only fewy depth-level(s) and base-classes with several directly derived sub-classes)

Classes tendtobe

# cortain an average number of methods,;
# be organized in rather fine-grained packages (i.e. few clazses per package);

Methods tend to:

# be average inlength and having & rather simple logic (2. fevw conditional branches);

Packages
Cyclic Dependencies 134
Unstable Dependencies 18

Classes

God Class 94

Data Class 1263

Brain Class &

Refused Parert Beguest 15
Tracltion Breaker 2

Mizzing Template Method 70

Methods

Feature Ervy 161

Erain Method 188
Intensive Coupling 342
Significant Duplication 1646
Shotgun Surgery 233

-
MName
hibernate-distribution-3.6.4.Fir
Cpen group... »
Run tool... : Dude
Yisualizing... » FAMIX 2.1 MSE Exporter
Show in new browsertah... » FAME 3.0 MSE Exporter

systemn group: 1 element
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MATHEMA Famix Modell erzeugen

m iplasma (http://loose.upt.ro/reengineering/research/iplasma)

m Sprachen — -
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MATHEMA Famix Modell erzeugen

m SharpMetrics (http://www.sharpmetrics.net)

m Sprachen
@eveiis =10/

Fl=e Wiew Help Changs View
- C# B A
[ Sonar Import | %System ANDC 0,48
| AHH 1,30
m freiverfligbar g spring o [ .
| D M Icmscﬂ: 7,99 NOC 230
| D Common 14,31 NOM 5408

0,13 LOC 77362

CYCLO 10165

The goal of this Application is to help the Softwaredevelopers and Architects characterize, evaluate

MName : Spring and improve the design of the large applications that have to be maintain and enhance, by using
Full gualified name of the artifact : Spring)  metrics and visualization technigues to localize potential structural design problems and identify

# Mested Namespaces @ 15 contextlocalize recovery means, Matrics ars good at summarizing particular of things and detecting
# Mested types @ 0 outliers in large amounts of data. They scale up and are a good basis for synthesizing the many

details of software.

“ | I | »

Ready © 2013 SharpMetrics
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MATHEMA ;enda

m CodeCity

© Emi Yanez @ Flickr
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MATHEMA cy4ecity

m Stadtemetapher zur 3D Darstellung von Code
m Basiert auf Moose

m Aktuelle Version 1.4.3 (2009)

m http://www.inf.usi.ch/phd/wettel/codecity.html

m Nicht-kommerzielle
Nutzung |

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 12


http://www.inf.usi.ch/phd/wettel/codecity.html
http://www.inf.usi.ch/phd/wettel/codecity.html

ATHEMA CodeCity — Treemap als Grundlage

Ben Shneideran
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MATHEMA CodeCity — Die Stadtemethaper

"iﬁﬁnapshut of: CodeCityDemoF2Model O] x|

SO N @

Select... On zelection... Help

16 O | A&

Selected: class Kunde

Klassen /
Package /

Namespace ﬁ I 1 Typen
\ I
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MATHEMA CodeCity — Die Stadtemethaper

"iﬁﬁnapshut of: CodeCityDemoF2Model O] x|
Select... On zelection... Help

16 0EE el ' @

\ Klassen /

Typen

Metrik 3

<€

Metrik 1

> Metrik 4

Code Visualisierung — Thomas Haug
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MATHEMA CodeCity - Beispiel

Spring.Net 1.3.1 Grundflache: Anzahl Attribute
Hohe: Anzahl Methoden

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 16



MATHEMA CodeCity - Vererbung
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MATHEMA CodeCity — Afferente Beziehungen
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MATHEMA CodeCity — Efferente Beziehungen

lg l_l.
S oy
e L i =

PP
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MATHEMA CodeCity — Design Disharmonies

Informelle Beschreibung
der Metrik 1

metricl > threshold

UND

Informelle Beschreibung

der Metrik 2 ODER Potentieller Defekt
metric2 < threshold 1

Informelle Beschreibung
der Metrik 3

metric3 > threshold

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 20



MATHEMA CodeCity — Design Disharmonies

Detection strategy

Klasse nutzt Attri-
bute anderer Klassen

ATFD > FEW

Komplexitat sehr hoch

WMC >= VERY
HIGH

Niedrige Kohasion

TCC <ONE THIRD

Code Visualisierung — Thomas Haug

identity
disharmony

ATFD Access To Foreign Data
TCC Tight Class Cohesion

UND

FEW = 2-5
VERY HIGH = 47 (for WMC)
ONE THIRD = 0.33

Copyright © 2013 MATHEMA Software GmbH 21



MATHEMA CodeCity — Design Disharmonies

_lolx]

rColor classes affected by... 3 5
_| T Brain Class anly Identlty
B W GodClassonly 54 disharmony

I ¥ hoth God and Brain € 5

AbstractEntityPersister B T 0aacess

H| I none ofthe shove

select alll nselecta

SingleTableEntityPersister \
JoinedSubclassEntityPersister
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MATHEMA ;enda

m Moose

© Emi Yanez @ Flickr
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MATHEMA ...

m Visualisierungs-Plattform (fir Code)
m Aktuelle Version 4.7

m http://www.moosetechnology.org

=101 x|

m Kommerzielle -
Nutzung maoglich crngsetcores ants -

spring.Net.Core.1.3.2.  Spring.Net.Core.1.3.2.f3 (MooseModel)  All model types (1026) (FAMIXClassGroug

| E |2 |@ID E | E |2 |dw| 0
| All accesses - All famixaccesses (66§ @ Spring:Expressions::LocalVariableNc
W All attributes - All famixattributes (14 @ Spring::Context::Events::ContextClo
@ All classes - All famixclasses (1026) @ Spring:Expressions:Parserzantir:Te
® Allinheritances - All famixinheritance: @ Spring::Proxy:AbstractProxyTypeBui
™ All methods - All famixmethods (6270 @ Spring:Collections::Generic::Synchre
@ x -0 System Complexity o0~
n JDDDDDDDDDDD EID Ogopooooooooooooooon
e I
o
L]
u
<
< >
< >
_IMoose Panel [_]System Complexity

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 24


http://www.moosetechnology.org/

MATHEMA Moose — System Complexity View

NOA

m System Complexity View

NOM

=

WMC

N

Vererbung

x — 0O System Complexity @ O -

|:|DlIDDDDDDDDDDDDDDDDDDDDDDD [] IDIDDAIDDIDDDD O DDDDDDDDDD
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MATHEMA Moose — System Complexity View

m Frei-konfigurierbarer System Complexity View

x - 0O Customizable System Complexity
I:II:II DDDDDDDDDDDDDDDDDDDDDDD D DIDDIIDD I:IDEII:I ] DDDDDDDDDD
DDD ago nae
D |:|[I

Height metric Width metric Color metric

numberOfAccessorMethods “  numberOfAbstractMethods “  numberOfLinesOfCode -
numberOfAttributesinherited subclassHierarchyDepth numberOfConstructorMethods
numberOfStatements numberOfMethods numberOfPrivateMethods
weightedMethodCount numberOfinternalDuplications hierarchyNestingLevel

numberOfAttributes , numberOfbirectSubclasses . HUTEIJEFC::ﬁEbS’EFBhCTE’ETdS .
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MATHEMA Moose — Class Blueprint

m Ermaoglicht die Analyse des Klassendesigns

m \ersucht den Programmablauf in einer Klasse zu
visualisieren

Initialisierungs- | Externe Schnitt- | Interne Implemen- | Zugriffs- | Attribute
methoden stellenmethoden | tierungsmethoden | methoden

m Offentlichkeit nimmt von links nach rechts ab.

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 27



MATHEMA Moose — Class Blueprint Beispiel

# der Aufrufe externe Zugriffe
<€ > — | ;
I _— nterne
81 — I Zugriffe
|
0 ‘om
1 e
. /Uf — o
m Beispiel i j
" e
= =
O
]
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MATHEMA Moose — Class Blueprint

EjbConfiguration (Brain Methoden) 4 Methoden 1-6 sind sehr groR

—

D_

m Markierte Methoden greifen auf
viele Attribute der Klasse zu

I! L
o |2 [ ]
== A i |m
4 S oim
I_.Il_ ."l a
A L
il
[
I

m Markierte Methoden sind Brain
Methods :

m Line of Code (LOC) > 65

m zyklomatische
Komplexitat > 3

m Verschachtelungstiefe > 3

m Verwendet mehr als 7-8
Attribute

Copyright © 2013 MATHEMA Software GmbH
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MATHEMA

Moose — eigenes Easel

x -0 Mondrian Easel
Painting 0~
I . I-I !-IIII Ill-l- T-I_-II-! E II-I--I I---I ..II-TI---_I -_—IIII- I-l-A

v
< >
Script p Variable Value

All model...onT

view interaction action: #inspect. group model...onTypes)

view interaction action: #browse.
view interaction action: #viewBlueprint.
view shape rectangle
height: [:cls | cls weightedMethodCount * 5 1;
width: [zcls | cls numberOfAttributes *5 1;
fillColor: [:cls | ((cls isBrainClass) or: [cls isGodClass] |
ifTrue: [ Color blue ]
ifFalse: [ Color gray 1 1;
borderColor: [:cls | (cls isInterface )
ifTrue: [ Color red ]
ifFalse: [ Color green 17;
borderwidth: 2.
view nodes: group.
view edgesFrom: #superclass.
view edgesTo: #sublnheritances.
view treeLayout.
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MATHEMA ;enda

= Hybrid Modelle

© Emi Yanez @ Flickr
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MATHEMA »,Hybridmodelle* und Visualisierung

Architektur &
Design

Kommentare | ——— Duplikate

Komplexitat

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 33



MATHEMA »,Hybridmodelle* und Visualisierung

Architektur &
Design

Kommentare | ——— Duplikate
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MATHEMA Heterogenes Modell mit CodeCoverage

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 35



MATHEMA ;enda

© Emi Yanez @ Flickr

m Zusammenfassung
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MATHEMA Zusammenfassung

m Grafische Darstellung von Metriken kann
helfen

m die Strukturierung zu verstehen

m die “hot-spots” des Systems zu identifizieren
(Polymetric Views / TreeMaps / Stadte-
Metapher)

m Die vorgestellten Werkzeuge haben alle ihre
Vor- und Nachtelle

m WeiterfUhrende Analyse des Codes sollte dann
,manuell” erfolgen

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH
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MATHEMA A icrnativen 1- SourceCity

() Pharo! (ChThomashStaedte sourcecitylrnoos e -late st-dev-4.8.image)

x =0 SourceCity: Example Rpackage

Top view Normal view Dependencies Take a screenshot

Picking information
Building: MerlinMorphColumnwidget

& workspace [@Workspace [ | SourceCity: Example Rpackage +FAbort: Please close this to..
———— il P— i T il
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MATHEMA Alternativen 2: SharpCity
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MATHEMA Literatur

« f
[ R Y

A

| Michele Lanza
Object-Oriented
Metrics
in Practice

Using Software Metrics to
Characterize, Evaluate, and Improve
the Design of Object-Oriented Systems

Foreword by Stéphane Ducasse

@ Springer

Software Metrics

A Rigorous & Practical Approach

Nor E. Fenton
L nce Pfleeger

—

REVISED PRINTING

Code Visualisierung — Thomas Haug

|
f J Christof Ebert
’ Reiner Dumke
Manfred Bundschuh

Andreas Schmietendorf

Best Practices
in Software
Measurement

How to use metr
project and pi

@ Springer

METRICS AND MODELS

IN SOFTWARE QUALITY
ENGINEERING

SECOND EDITION

STEPHEN H. KAN

Horst Zuse

A Framework of

Software Measurement &
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MATHEMA Literatur

* ckjm http://www.spinellis.gr/sw/ckjm/
 PMD http://pmd.sourceforge.net/
 |Plasma http://loose.upt.ro/iplasma/index.html

* |nFushion http://Www.intooitus.com

* |nCode http://loose.upt.ro/incode/pmwiki.php/Main/Incode?from=Main.InCode
* CodeCity http://www.inf.unisi.ch/phd/wettel/codecity.html

* Moose http://www.moosetechnology.org

* xRadar http://xradar.sourceforge.net

* Sonarl http://www.hello2morrow.com/products/sonarj

* Sonar http://www.sonarsource.org

e SharpMetrics http://www.sharpmetrics.net
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MATHEMA \/en Dank

Fragen?

MI =171 - 5,2 = [(average(V))
—0,23 * averageV(g")

—16,2 * In(average(LOC))
+50 * sin (J 2,4+ PerCM))

thomas.haug@mathema.de
@tshaug

Code Visualisierung — Thomas Haug Copyright © 2013 MATHEMA Software GmbH 42



,_ Durchhanger?

join the
experts

enterprise infrastructure

www.mathema.de/unternehmen/karriere

e e ustd

Eine kleine Starkung gibt es jetzt am MATHEMA-Stand!



