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inHerbstcampus

Motivation — Messen von Metriken

Cyclomatic Komplexitat (CC(N))

« McCabe, 1976 function gcd (x, y)
CC =e—n+2p

while (y>0)

p: Anzahl der Komponenten

e: Anzahl der Kanten (edges)

n: Anzahl der Knoten (nodes) rest=x%y
X=y
y = rest

» Beispiel
CC=4-4+2*1=2
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v Herbstcampus

Motivation — Messen und Kontrollieren

\ =
- AN

A

-

3 ——— o a g -

Mumﬂmm..l,‘uﬂuamz :
rd —e. a - - )

Herbstcampus 2011 — Das Auge misst mit



i Herbstcampus

Motivation — Visualisierung

* Ben Shneiderman: “Overview first, zoom an
filter, then details-on-demand” [Shn96].

@arid Color Art
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Was sehen wir nicht — Kiviat Diagramme

) XRadar Statics Analysis - Mozilla Firefox

RPC

CBO

DRY
Max value . Actual walue

Medium Value

Designed for use with , Chackatyle, CKIM, FindBugs, JavalNCSs, Depend, PMD, PMD-CPD, Java2HTML and Aat.

[scorecard] [analyzic] [explanations]
{overvien) {architecturs} {éasign} {cods) {rest} {source control} {syatem specific)
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Was sehen wir nicht — Sonar und .Net

) Sonar - Spring.Net - Mozilla Firefox =181 x] I

Datei Bearbeiten  Ansicht  Chronik  Lesezeichen Exftras  Hife

i; - c x iy I"-;“j‘http:,l’,l’loca\host:QUUU,l’dashboardJ’lndex;’l12 Lﬂf} - I?"|Google )":)

#™% Redmine FZ anmeldung bei Zimbra... & Ubersicht [Hudson]

J < '\zj Sonar - Spring.Net

Configuration Login s &

Dashboard Werzion 1.31 - 07 Sep 2011 0855 - I Time changes... = I

Compaonents
Vhalkifane Biliismm Lines of code Classes Violations Ay Blackar o]
Tirme Machine 100.475 1.235 4118 & Critical 318 i
233635 lines 9.831 methods & hajor a73 |
Cloud i
y otu St 32.244 statements +2.777 accessors Rules Eomplmnce ¥ Minor 2927 | ]
otspots 1,302 files 92.9% ¥ nfo 0
Mation chart -
Radiator
P Comments Duplications Size: I Lines of code =l Color IRuIes compliance x|
sonar 46,0% 1.9%
! 35.720 lines 4.451 lines
+303 blank g1 blocks
77 .3% docu. AP 37 files
1.864 undocu. AFI
1.886 commented LOCs
Total Guality
72.89 100,0% Architecture
% 93 5% Design
0,0% Test
92 6% Code
SIG Maintain. Model @ T
[Ajnalysability + |
(Cihangeability  ++
(S)tability - s I
(Tiestahbility +
:
Kl

| Fertig
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i Herbstcampus

Agenda

* Motivation

2D

* Overview first

« Zoom and filter
 Details-on-demand

3D

* Overview first

« Zoom and filter
 Details-on-demand

« Zusammenfassung
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i Herbstcampus

Agenda

2D

* Overview first

« Zoom and filter
 Details-on-demand
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TreeMap — SequoiaView Spring 2.5

’
Ff| sequoiaView - C:\dev\HibernateKurs\ThirdPartyLibs\spring-frame

File View Help

@] @ |

2

&:C.\io\ByteArrangsburce.java Al Files  |File: 37,287 Kb ?Dir 19,19 Mb 7 0,0 % of Map 7 30,0 % of Disk
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TreeMap — NDepend Beispiel

] Spring.Net1,3.1

File View Analysis Tools Compare Coverage Help

TR EYFE R EEFT IR

SELECT TYPES WHERE ILCycl..* Level: Type ‘ Metric: 1L Cyclomatic Complexity (ILCC): 1 unit = 38,1 pi... ~ r'] - @ | Fit in Window ‘ Pkt S0
[ save | X cancel | 1 @ Report: Spring.Core Spring. Objects. . Factory Spring. Util lezllgg
The query is not persisted! Spr ing .EXpress io -iSUpp ort RZfI?CtIO CZ”-‘;CHO
SELECT TYPES WHERE ILCyclomaticComplexity > 5@ ns.Parser.antlr AbstractObje nUtils nUtils

ORDER BY ILCyclomaticComplexity DESC ctFactory Autowi
reUtils

Number
wm w (ULIS

A OpjectsNames  Spring. Cod |Seti>| Spring;. Vi
Spring.ExXpressions.Parser paceParser e ons g
ExpressionParser ExpressionLexer:

= . Spring.
Z = | Groupby: -3 = E B =
z 3 p by e ™ B Proxy
L =
Cyclomatic
fypes Complexity
(ILCC)
48 types matched
% ExpressionParser 634 -
,_;/;5 ExpressionLexer 585 gy
¥4 AbstractObjectFactory 331 ' S prin g
“% ReflectionUtils 254 i il <

“i% AbstractautowireCapableObjectF actory

% AbstractApplicationContext = Dependency Graph | g Dependency Matri IB¥ Project Properties

“% ObjectsNamespaceParser -
“% DefaultListableObjectF actory E>
“t% NumberUtils - ———————
%% AbstractProxyTypeBuilder | Create Group | ‘ Delete Group ‘ Create Query.
z ghaicsaTme' T Active #ltems | CQL™ Query/Constraint
e [¥] & Design 7 P i~ . ]
%% DynamicReflectionManager Ed T v a1 Methods too complex - critical {ILCyclomaticComplexi
A4 Priori!y.Queule e (:féde M @0 Methods with too many parameters - critical (NbPara
all=rtian = 3
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Pyramidal Overview

* Lanza und Marinescu (2006)

* ,Referenzmodell* fiir Java und C++ e

 Bewertet die Strukturierung des Object-Oriented
(Gesamt)-Systems eIl

in Practice
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i Herbstcampus

Pyramidal Overview — Grol3e und Komplexitat

NOP

NOC
NOM

LOC

CYCLO
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i Herbstcampus

Pyramidal Overview — Grol3e und Komplexitat

Number of Packages —> n\Op

.. Classes —» NOC
.. Methods = NOM
Lines of : LOC
code
Kom-

—
plexitat Sreo
(McCabe)
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inHerbstcampus

Pyramidal Overview — Grol3e und Komplexitat

NOC

> NOP
nom NOF § o
Loc NOC
ot > NOM
CYCLO oc
LOC

CYCLO
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bl Herbstcampus

Pyramidal Overview — Gr6i3e und Komplexitat

Java Projekte

NOM
'NOC

CYCLO
LoC
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Pyramidal Overview — Beispiel Spring.Net

& # Metrics.Net by MATHEMA Software GmbH -0 x|

Hlz Miew Help Change

:I__l Syskem
[

Common

| Microsoft

15,02

NOP

ANDC 0,00
0,00

45
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##Herbstcampus

Pyramidal Overview — Beispiel Tomcat

& sPIasmaeH =k
Load FProperty
|| ~root “ ~toot[1] |
MName
Anmackha terareat B OO0 Aen
-
§ ) € ) ’rSa\re) Ceroot ') F

| ~root | org.springframework beans factoryxml.BeanDefintionParserDelegate | ~roat |

System Detail: apache-tomcat-6.0.20-src

1767
24434 MO
235122 64378  CALL
CYCLO 49668 35661 FOUT

Interpretation of the Overview Pyramid for module apache-tomcat-6.0.20-src

Class Hierarchies tend to be  tall and narrow (ie inheritance trees tend to have many depth-levels an
d base-classes with few directly derived sub-classes)

Classes tend to:
# berather large (1e they define many methods),
# be organized in - average-sized packages
Methods tend to:

# tend to be  average in length and havingan  average logical complexity
# tend to callan  several methods  from  few other classes (low coupling dispersion);

£ Java - Tomcat6.0.20/ TomcatSrcforg/apache/naming/factory/webservices [ServiceRefF
Fle Edt Navigate Search Project Run Window Help

=1o] x|

il Jsvoray |geer|do v or|e]2 &5 F D [ 3ava >
J-_; o b s v‘ggg.
: 2. Proble (@ Javado f@) Declarat fE Console ﬁ@ Debug f@ Task Lis ff@" Search (N Score: (_-w ?
] (=l ™
% nOD [P = Following Desigr—
Ju detected:
HIT 0.18
INOP 103 » Data Class [102]
R 930 ~ God Class [85]
*  SingleSignO
et 14251 NOM SneEsanen
* FormAuthenticator
Loc 211327 39890 CAL s AuthenfiatorBese
*+ Request
G 35879 25298 IFardr} _
+ Response
* Connector -
Interpretation of the Overview Pyramid for « CoyoteAdapter
module Tomcat6.0.20 » StandardContext
+ StandardService

Class Hierarchies fend to be of average height and of average
width (i.e. inheritance trees tend to have base-classes with several
directly derived sub-classes)

StandardWrappervalve
StandardWrapper
ApplicationDispatcher
ApplicationContext
ApplicationFilterFactory
NamingResources
ClusterSingleSignon
FarmWarDeployer
JvmRouteBinderValve
DeltaManager
SimpleTcpReplicationMan
ReplicationValve
WebappClassloader

* Webapploader

* MBeanFactory

Classes tend fo:

e be rather large (i.e. they define many methods);
* be organized in rather fine-grained packages (i e few
classes per package);

Methods tend to:

e be rather long yet having a rather simple logic (i.e. few
conditional branches);
e call several methods from an several other classes ;

d can be found in the Object-Oriented Metrics in « IJNDIRealm
s af incode@intooitus.com. For any questions or e
r web site and forum * RealmBase 2
ElE] >
0 | | =

=3
o=
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"Herbstcampus

Pyramidal Overview — Beispiel Tomcat

£ Java - Tomcat6.0.20/ TomcatSrcforg/apache/naming/factory/webservices/ServiceRefFacto o m| il
Load ©Group  Property Filier Fle Edit Navigate Search Project Run Window Help

| ~roat l]"mm[”l lca=5lo [s~0~Q~ |ls#e~ |G vy~ |a~|0 |2 = F pvD [&'1ava >
] [Cirilrtnoror (.

IRlasmaGH

Mlarmea = — =

: E i+ search [\ Score: |-~ inCode 23 . = 7

e T © Ernst Rose / PIXELIO| Ll
3 |

( Back ) ( Forward ) ( Save ) (~roat [-| Following Desigr—

| ~root | arg.springframework.heans factory.xml.BeanDefinition| detected:

» Data Class [102]

System Detail: apache-tomcat-6.0

~ God Class [85}

* SingleSignOn
FormAuthenticator

0.63 AuthenticatorBase

FOUT * Reguest
* Response

+ Connector ||
or » CoyoteAdapter
StandardContext
Standardservice
StandardWrappervalve
StandardWrapper

» ApplicationDispatcher
ApplicationContext
ApplicationFilterFactory
NamingResources
Clustersinglesignon
FarmWarDeployer
JvmRouteBinderValve
DeltaManager
SimpleTcpReplicationMan
ReplicationValve

* WebappClassl oader

* Webapploader

* MBeanFactory

+ JNDIRealm

* RealmBase =
=4 | »

[ lni | |5 &

1767
24434
235122
CYCLO 49668

Interpretation of the Overview Pyramid for module ap:

Class Hierarchies tend to be  tall and narrow (ie
d base-classes with few directly derived sub-classes)

Classes tend to:

# berather large (ie they define many methods),
# be organized in - average-sized packages

=

Methods tend to:

# tend to be  average in length and havingan a
# tend to callan  several methods  from  few o
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Polymetric View

Metrik 1

Metrik 2

=

Metrik 3

Metrik 4
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i Herbstcampus

Polymetric View — System Complexity View

Number of attributes :

Number of
methods
(NOM)

g

Weighted
Method Count
(WMC) Vererbung
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bl Herbstcampus

Polymetric View — System Complexity View

-|IIU.
e
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i Herbstcampus

Polymetric View — System Complexity View

AbstractEntityPersister
NOA 90
NOM 299

UnionSubclassEntityPersis

ter
NOA 14
NOM 41
JoinedSubclassEntity
Persister
NOA 28 \ SingleTableEntityPersister
NOM 44 > < NO Ag 20 y

NOM 55
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i Herbstcampus

Polymetric View — Disharmonies (Lanza)

Klasse nutzt Attri- ATFD Access To Foreign Data
bute anderer Klassen

TCC Tight Class Cohesion
ATFD > FEW

Komplexitat sehr hoch

“WMC SSVERY UND
HIGH
Niedrige Kohasion FEW = 2-5

VERY HIGH = 47 (for WMC)
ONE THIRD =0.33

TCC < ONE THIRD
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i Herbstcampus

Polymetric View — Disharmonies

Darstellung

identity
disharmony

collaboration
disharmony

classification

disharmony

Feature Envy (Fowler)
Data Class (Fowler)
God class (Riel /
Fowler)

Brain Method

Brain Class
Significant
Duplication (Fowler)

Shotgun Surgery (Fowler)
Intensive Coupling
(Fowler)

Dispersed Coupling

 Refused Parent
Bequest (Fowler)
 Tradition Breaker
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Polymetric View — Disharmony Beispiel

has

v

Shotgun
Surgery

|

Intensive |

Coupling
~ 7| has

| Dispersed |
Coupling
N VN

—— - - .

A has

God Class

Brain Class

J»has
{Brain Method A
I Significant
Duplication
has

_ has partial Feature Envy uses Data Class
is

A

is partially

A

Refused Parent W

is

#is

Bequest

(Tradition BreakerW has
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i Herbstcampus

Polymetric View — Eigene polymetrische Views

|2 Pharo! (C\dev\toolsimoose

x =0 Mondrian Easel

mvmvﬁm.'ucriﬂsvﬂebv] oe
Dun DADnnnDDnunDuDEDDDDHDDDDUDDDITE‘EDU%DH uuuuuuu E\nuuuunﬂluﬂu DDDHDDDDEDEU nuDHuInDnnDDInnnnnD|]DIuHDD|]|]nDDnnDI:lununnnuu|:|unHnHIDuDDAuunﬂDnnnnnnunuuuj\nuﬂﬁﬂnluuunrn

view shape rectangle
height: [:cls | cls weightedMethodCount * 1 ];
width: [:cls | cls numberOfAttributes * 1 ];
fillColor: [:cls | ((cls isBrainClass) or: [cls isGodClass] )
ifTrue: [ Color blue ]

ifFalse: [ Color white ] ].
view nodes: classGroup.
view edgesFrom: #superclass.
view treeLayout.
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##Herbstcampus

Class Blueprint

« Ermadglicht die Analyse des Klassendesigns
* Versucht den Programmablauf in einer Klasse zu
visualisieren

Initialisierungs-
methoden

Externe Schnitt-
stellenmethoden

Interne Implemen-
tierungsmethoden

Zugriffs-
methoden

Attribute

 Offentlichkeit nimmt von links nach rechts ab.
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i Herbstcampus

Class Blueprint

# der Aufrufe externe Zugriffe
— l
=4 ) Interne
| e
OI u I Zugriffe
i |
* Beispiel B ;:
e
I
O
|
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##Herbstcampus

Class Blueprint — Hibernate 3.5.6
EjbConfiguration (Brain Methoden)

* Methoden 1-6 sind sehr grof3
« Markierte Methoden greifen
auf viele Attribute der Klasse
ZU
» Markierte Methoden sind
Brain Methods :
* Line of Code (LOC) > 65
» zyklomatische Komplexitat > 3
 \Verschachtelungstiefe > 3
* Verwendet mehr als 7-8 Attribute
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i Herbstcampus

Class Blueprint — Hibernate 3.5.6

A
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Herbstcampus

H
HH
(HH

Class Blueprint —Auf Package Ebene

32
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i Herbstcampus

Agenda

3D

* Overview first

« Zoom and filter
 Details-on-demand
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3D — Stadte Metapher

Software Worlds (2000)

Vizz3D (2005)

Herbstcampus 2011 — Das Auge misst mit
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3D — CodeCity

2y CodeCity

Single Version | Evolutionl

-]

e =) e Models LOC _ |NOC |NOF
smaltalk image... || [ [ agolML028 | 166747 | 2988 | 203

: 2| iEdi-4.3pre18 %227 | 1533 | 123
__envsiie. | 3| JHoDrawe230 | ooses | 9w [ 73
several MSE mes___l 4| Jmok11.89 1715 | 383 93
K »

-

_I_I Remove model |

=10 x]

City

Script

Export to MSE. .. |

Moose Browser [

(

Filker out

¥ non-model

[ meta-classes

Configuration

- Preview

I [ 3

— Madel Element ~ Glyph —lnnerLayout———————
systen - cuboid A chesshoard -
packaga _I I J I J
class . .
nethod I appings Spacing
attribute . . =
inher itanca ;I Harizontal Margin | [ =
irocat ion
aCCRss . =

Harizontal Gap I 0 = l
Yertical Margin 1] s
=l |
I~ visible ||| Vertiosl Gap 1=
— Configuration Management
Load ... Load default I Save | Save ag.. |
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i Herbstcampus

3D — CodeCity

%% snapshot of: CodeCityDemoF2Model

Select.. Onszelection... Help

oH{—H1
16 OB
D.-D

‘i‘ t@’m

4 B

U % @

Selected: class Kunde
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3D — CodeCity

%% snapshot of: CodeCityDemoF2Model

Select.. Onszelection... Help

IHKOEE 4~ #HE N @ ET

Selected: class Kunde

Package /
Namespace

=0 Code
=i Codezzlity
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i#Herbstcampus

3D — CodeCity

%% snapshot of: CodeCityDemoF2Model

Select.. Onszelection... Help

TIHhOBE 4«

Selected: class Kunde

$SEDNN®ES

Klassen /

Package /
Namespace
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i Herbstcampus

3D — CodeCity

"5,.§Snapshot of: CodeCityDemoF2Model =10/ x|
1
[0 M @ TS
Klassen /
Typen
=00 Cod -
E-Jﬁj ECod-a::C'tg _I
i . HockKurde
L
i [Kunde
i KundenFactory
i Kundenl

Metrik 4
Metrik 1
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3D — CodeCity String.Net 1.3.1

Grundflache: Anzahl Attribute
Hbhe: Anzahl Methoden
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3D — CodeCity Gebaudetypen

BlUrogebaude

Wolkenkratzer
(Sendemast)

Wohnhaus
Parkplatz
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i Herbstcampus

3D — CodeCity Hibernate 3.5.6
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inHerbstcampus

3D — CodeCity Disharmonies Darstellung

— Color classes affected by,

_| ¥ Brain Class orily 1

B ¥ God Class only 75
_| W both God and Brain Class 10
H| ¥ Data Class 1204
. ¥ mone of the abave |z

select all | unzelect all
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3D — CodeCity Vererbung
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3D — CodeCity afferente Beziehungen
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3D — CodeCity efferente Beziehungen
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3D — CodeCity ,,Methodenansicht

e

- -
-l
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3D — CodeCity Methoden ,,drilldown*

o e

Y oy
[ g
"..v &
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3D — CodeCity Methoden ,,drilldown*

o nan&

h
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3D — CodeCity
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i Herbstcampus

Agenda

« Zusammenfassung
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bl Herbstcampus

Zusammenfassung

» Grafische Darstellung von Metriken kann helfen

* die Strukturierung zu verstehen
(Pyramidal Overview)

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

* Die vorgestellten Werkzeuge haben alle ihre Vor-
und Nachteile

» Weiterfuhrende Analyse des Codes sollte dann
,,manuell* erfolgen
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i Herbstcampus

Some tools
« ckjm
« PMD
* [Plasma
* InFushion
* InCode
« CodeCity
« MOOSE
« XxRadar
e Sonarl
e Sonar

http://www.spinellis.qgr/sw/ckjm/

http://pmd.sourceforge.net/

http://loose.upt.ro/iplasma/index.html

http://www.intooitus.com

http://loose.upt.ro/incode/pmwiki.php/Main/Incode?from=Main.InCode

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

http://moose.unibe.ch/

http://xradar.sourceforge.net/

http://www.hello2morrow.com/products/sonarij

http://www.sonarsource.org/
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Literatur

PROFESSIONELLE SOFTWAREENTWICKLUNG  Martin Fow! ler

Refactoring

Wie Sie das Design
vorhandener Software

verbessern

Refactorln gs
in groBen
Softwareprojekten

Komplexe Restrukturierungen erfolgreich durchfihren

METRICS AND MODELS
IN SOFTWARE QUALITY

CoDE Qu&zlzty ENGINEERING

The Open Source Perspective

. . e STEPHEN H. KAN
Diomidis Spinellis

William J. Brown, Raphael C. M:
Hays W. ,Skip“ McCormick Ill, Thomas J. Mowbray

Anti
Patterns

0bject-0riented
Metrics

in Practice

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

Foreword by Stéphane Ducasse

@ Springer

PRENTICE WALL OBJECT-ORIENTED SERIES

Clean Code

A Handbook of Agile Software Craftsmanship

.

MARK LORENZ JEFF KIDD

T T

Robert C. Martin

SOFTWARE
IN ZAHLEN

DIE VERMESSUNG VON APPLIKATIONEN

Herbstcampus 2011 — Das Auge misst mit

54



e Hh H I' tcam US b
H par excellence

Vielen Dank!

Thomas Haug

MATHEMA Software GmbH



