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,YWas man nicht
messen kann, kann
man hicht kontrol-

. 6
lieren
Tom DeMarco, 1986



= Laufzeit Analyse
= Test Abdeckung (z. B. EMMA und JUnit)
= Speicher Analyse (z. B. TPTP)
= Deadlock Detection (z. B. JProbe Threadalyzer)

= Statische Code Analyse

= Design und Code Reviews

= Programmier-Regeln (z.B. CheckStyle, PMD)

= Automatisierte Fehlersuche (z.B. FindBugs, PMD)
= Metriken
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= Abbildung von einem beliebigen Attribut einer messbaren Entitat auf

einen numerischen Wert, z. B. Anzahl Methoden einer Klasse

* Metriken sollen interpretiert werden, liefern i. A. nur Indizien

= Anforderungen

= Eindeutigkeit d.h. eine Standarddefinition verwenden

=  Anwendbarkeit d.h. objektiv und statistisch nutzbar sein

= Transformierbarkeit d.h. in anderen Umfeldern einsetzbar

=  Automatisierbarkeit d.h. es ist leicht die Metrik zu erheben

= Einsetzbarkeit d.h. fir Source Code und compilierten Code einsetzbar

= Es existieren verschiedene Kategorien von Metriken
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= Source Lines of Code (SLOC)

= Physikalische Programmzeilen LOC
= Abzahlen von Codezeilen, Kommentare und Klammern

= Logische Programmzeilen (LLOC) und
Non Commented Source Statements (NCSS)

= Abzahlen von Anweisungen

“Measuring programming progress by lines of code is
like measuring aircraft building progress by weight.”

Bill Gates
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= LOCvs. LLOC

for (int 1 = 0; 1 < 10; 1++)

{ LOC =5
// Jetzt kommt die Ausgabe... LLOC = 2

System.out.println(i + ". Ausgabe");

for (int 1 = 0; 1 < 10; 1i++) LOC =2
System.out.println(i + ". Ausgabe"); LLOC = 2

Wissenstransfer
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Basis Metriken - CC (1/3)

= Zyklomatische Komplexitat (CC(N))
= McCabe, 1976

CC=e—n+2p
Mit p: Anzahl Komponenten

e: Anzahl Kanten
n: Anzahl Knoten

Herbstcampus ,



= Zyklomatische Komplexitat (Fortsetzung)

= Traditionelle Schwellwerte
= |-10 niedrige Komplexitat
= [1-20 mittlere Komplexitat
= 21-50 hohe Komplexitat

= >50 untestbares Programm

= PMD definiert folgende Schwellwerte (pro Methode)
= | -4 niedrige Komplexitat
= 5-7 mittlere Komplexitat
= 8- 10 hohe Komplexitat

= Uber || sehr hohe Komplexitat
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Basis Metriken - CC (3/3)

= Zyklomatische Komplexitat (Fortsetzung)

" http:/Www.enerjy.com blog/Pp=198
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= Die Basis Metriken decken wichtige Aspekte von O-O Systemen
nicht ab

= Unuberschaubare Anzahl (>= 375)
= Bekannte Metriken
= Chidamber und Kemerer (CK) Metriken (1994)
= WMC, CBO, DIT, NOC, RFC, LCOM
= Metrics of Object-Oriented Design (MOOD) von Abreu (1995)
= MHF, AHF, MIF, AIF, POF, COF
= Robert C. Martin Metriken (1994)

= Coupling, Stability, Abstractness,...
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= Weighted Method Count (WMC)

= Die Summe der Komplexitaten aller Methoden einer Klasse

= Zur Berechnung der Komplexitat kann ein ,,beliebiges

Komplexitatsmal3 verwendet werden, z.B. McCabe

Anzahl Methoden
WMC (Klasse)= >, CC(m)

m=0

= Dient zur Vorhersage von Entwicklungs- und
Wartungsaufwanden

Wissenstransfer
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= Coupling Between Object Classes (CBO)

= Berechnet die Anzahl der Klassen, die eine Klasse verwendet

CBO(Klasse)= fan—out der Klasse

= Dient zur Vorhersage vom Wiederverwendungsgrad

= Werte uber 14 sollten vermieden werden, da Fehleranfalligkeit
sehr hoch (siehe Sahraoui, Godin, Miceli: ,,Can Metrics Help

Bridging the Gap Between the Improvement of OO Design
Quality and Its Automation?*)

Herbstcampus
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= Depth of Inheritance Tree (DIT)

= Gibt die Tiefe einer Klasse in der Vererbungshierarchie an

C1
1
N
C2 C3
2 2
AN
C4 C5

3 3

= Klassen in tieferen Vererbungshierarchien Ebenen konnten

potenziell schwer verstandlich sein

= Hierarchien mit uber 6 bzw. 7 Ebenen sollten vermieden

werden

Thomas Haug
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= Number of Children (NOC)

= Berechnet fur eine Klasse die Anzahl unmittelbar abgeleiteter

Klassen an.
C1
N
C2 C3
7 0
AN
C4 C5
0 0

= Eine hohe Anzahl abgeleiteter Klassen kennzeichnet ein hohes
Mal3 an Wiederverwendung, aber ...
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= Response For a Class (RFC)

= Berechnet die Summe alle Methoden der Klasse und alle
Methoden anderer Klassen, die die Methoden der Klasse

aufgerufen

RFC=NLM + NRM

= NLM Anzahl lokaler Methoden

= NRM Anzahl entfernter (remote) Methoden

= Ein hoher Wert kann ein Indiz fur hohere Komplexitat sein und
bedeutet erhohten Test-Aufwand
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= lack of Cohesion in Methods (LCOM(I))

= Bewertet die Nutzung der Attribute einer Klasse durch die

Klassen Methoden
Argumentation: Fachlich verschiedene Methoden operieren
vermutlich auch auf unterschiedlichen Attributen.

= Definition: LCOM = max(0, P-Q) mit P ist die Zahl der
Methodenpaare, die auf kein gemeinsames Attribute zugreifen,
und Q die Zahl der Paare, die auf mindestens ein gemeinsames

Attribute zugreifen.

Herbstcampus = o
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= lack of Cohesion in Methods (LCOM(I))
= Wird in der Literatur sehr kritisch bewertet

= Alternativen LCOM2,LCOM3 und LCOM4

= Tight Class Cohesion (TCC) — Bieman & Kang (Keine CK Metrik )

Anzahl verbundener Methoden

TCC (Kl =
(Klasse) Gesamtanzahl Methoden

= Zwei Methoden sind verbunden, wenn sie gleiche Attribute

verwenden

= TCC unter 0,5 sollte vermieden werden

Wissenstransfer
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Nutzen bestehende Metriken, z.B. CK

Definieren eigene Metriken

Fasdd Mg B

= Definieren Schwellwerte fur Metriken nhjfr?t—uriented
, Metrics
= basieren auf 45 Java und 37 C++ in Practice
Projekten oS i D e s

Wil b e Piatands

Beschreiben mogliche Visualisierung

= Pyramidal Overview

= (Class Blue Print

Spezifizieren eine Moglichkeit zur Kombination von Metriken

Wissenstransfer
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Lanza-Marinescu Metriken (1/17)

Vererbung

Grof3e und

Komplexitat

Kopplung
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Lanza-Marinescu Metriken (3/17)

GrofB3e und Komplexitat

= Number of Packages (NOP) [im System]
= Number of Classes (NOC) [im System]

= Durchschnittliche Anzahl der Klassen pro Package [im System]

NOC
NOP

= Bewertet die High-Level Strukturierung des Systems
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= Number of Classes (NOC) [im System]
= Number of Methods (NOM) [im System]

= Durchschnittliche Anzahl der Methoden pro Klasse [im System]

NOM
NOC

= Bewertet den Strukturierungsgrad der Klassen im System

Herbstcampus =
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= Number of Methods (NOM) [im System]
= Lines of Code (LOC) [im System]

= Durchschnittliche Anzahl der Zeilen Code pro Methoden [im System]

LOC
NOM

= Bewertet die Strukturierung der Methoden im Systems

Wissenstransfer
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Lanza-Marinescu Metriken (6/17)

GrofB3e und Komplexitat

= Lines of Code (LOC) [im System]
= Cyclomatic Complexity (CYCLO)  [im System]

= Durchschnittliche Komplexitat pro Zeile Code [im System]

CYCLO
LOC

= Bewertet die die inherante Komplexitat des Systems
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NOM
NOC

CYCLO
LOC
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= Abgeleitete Schwellwerte

1,1 2,0 3,1
AMW
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= Number of Operation Calls (CALLS)

= Anzahl der ,,eindeutigen Methodenaufrufe im System

alle Methoden

CALLS= ), eindeutigeAufrufe(m)

m=0
= eindeutigeAufrufe(m)

* wird eine Methode von einer anderen Methode mehrfach

aufgerufen, so wird dieses Vorkommen nur einmal gezahlt

* Wird eine Methode von verschiedenen Methoden

aufgerufen, so wird jedes Vorkommen einmal gezahlt

Wissenstransfer
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= Number of Operation Calls (CALLS)
= Number of Methods (NOM)

= Durchschnittliche Anzahl von ,,eindeutigen Methodenaufrufen pro
Methode (Kopplungsintensitat)

CALLS
NOM

= Hoher Wert kann ein Indiz auf (zu) grof3e Verflechtung des

Systems sein

Wissenstransfer
Thomas Haug Herb Stcampus pnrcxclllcntc 40



H H

= Number of Called Classes (FANOUT)
= Basiert auf FANOUT von Lorenz und Kidd (1994)

= berechnet die Anzahl der Klassen, die die bewertete
Methode aufruft

Anzahl aller Methoden

FANOUT = > FANOUT , (k)

k=0
= Misst die Ausbreitung von Methodenaufrufen in das System

= |st nur ein ,,Rohwert*

Wissenstransfer
Thomas Haug Herb Stcampus pm‘cxal:llcntc 41



HIB
i

= Number of Operation Calls (CALLS)
= Number of Called Classes (FANOUT)

= Kopplungsausbreitung (Coupling dispersion)

FANOUT
CALLS

= Beispiel: ein Wert von 0,5 bedeutet, dass jede zweite Operation einen

Methodenaufruf an einer anderen Klasse durchfuhrt.

= Hohe Werte bedeuten, das mit sehr vielen anderen Klassen

interagiert wird

Wissenstransfer
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= Average Number of derived Classes (ANDC)
(Number of Direct Decendants (NDD))

= Schnittstellen (Interface) wird nicht gezahlt

= Klassen, die nur von java.lang.Object
ableiten, haben den Wert 0

C1 C5 | C7 C8
; 1 0 0
Xk
c ct; avpe=5H01E2HD)
o 0 8
C3 C4
0 0
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= Average Hierachy Height (AHH)

= Berechnet den Durchschnitt der Tiefe des Vererbungsbaum
(Height of Inheritance Tree(HIT))

Anzahl Basisklassen

> HIT(m)

AHH=—"2=%
Anzahl Basisklassen

= HIT(B-Klasse) = 0, wenn keine abgeleiteten Klassen vorhanden
n, Abstand Klasse zu 'tiefster' abgeleiteten Klasse

Wissenstransfer
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0,09

AHH

46

Herbstcampus

Thomas Haug



MOP TE

11.64 pelels 1065
125398 MO
22724 25815  CALL
CYCLO 18854 14043 FOUT

Wissenstransfer
Thomas Haug Herb Stcampus pnrcxclltcncc



= Motivation

= Software Metriken

Eigenschaften und Klassifikation
Basismetriken
Objekt-Orientierte Metriken
Kombination von Metriken
Visualisierung von Metriken

Werkzeuge

= Zusammenfassung

Thomas Haug

Herbstcampus

Wissenstransfer
par excellence

48



H H

S
= Lanza und Marinescu spezifizieren eine Moglichkeit Metriken zu

kombinieren, um

= Indizien auf Design- und Implementierungsdefizite (Code Smells)
zugeben

= Nutzen Standard Metriken (wie CK-Metriken)
= Definieren eigene Metriken (z.B ATFD)

= Metriken werden uUber Bool'sche Ausdriicke kombiniert

Wissenstransfer
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Metriken kombinieren (2/3)

Metrik1 > Schwellwert
UND

E’-
Metrik2 < Schwellwert

Metrik3 > Schwellwert

Wissenstransfer
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Metriken kombinieren (3/3)

ATFD > FEW
WMC >= VERY HIGH J -

FEW = 2-5
VERY HIGH = 47 (fiir WMC)
TCC < ONE THIRD ONE THIRD = 0.33

— Herbstcampus @ ]
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- “ | L] | fie:///C:/dev/java/ThirdPartyLibs/pmd-4.2.5/bin/spring2.5.1_pmd.html 7 - | -| Google
2] Meisthesuchte Seiten # Erste Schritte = Aktuelle Nachrichten £Z Anmeldung bei Zimbra ... 5 JMX Integl
| '] PMD - Rule Set: Code Sze Ruks | || PMD a|
PMD report
Problems found
# File Line Problem
1 C:devijava\ ThirdPartyLibs'spring-frameworlk-2.5.1'src\org\springframework \aop'aspectj AbstractAspect] Advice java 59 The class 'AbstractAspect]Advice' has a Cyclomatic Complexity of 2 (Highes
1 (C)dev\java ThirdPartyLibs\spring-framework-2 5 1'src\org\springframework'aop'aspectj AbstractAspect] Advice java 39 This class has too many methods, consider refactoring it.
3 C!dev\java ThirdPartyLibs\spring-framework-2 5 1\src\org\springframework\aop'aspectj AbstractAspect] Advice java 59 Too many fields
4 C.dev\java ThirdPartyLibs\spring-framework-2 5 1'src\org springframework\aop'aspectj AbstractAspect] Advice java 347 The method 'argBinding’ has a Cvclomatic Complexity of 10.
5 C!dev\java ThirdPartyLibs\spring-framework-2 5 1\src\org\springframework\aop'aspectj AbstractAspect] Advice java 547 The method argBinding() has an NPath complexity of 234
6 C:dev\java ThirdPartyLibs\spring-framework-2 5 1\src\org\springframework'aop'aspectj Aspect]AdviceParameterNameDiscoverer java 119 The class 'AspectAdviceParameterNameDiscoverer' has a Cvclomatic Comy
7 C\dev\java ThirdPartyLibs\spring-framework-2.5.1\src\org\springframework\aop'aspectj Aspect] AdviceParameterNameDiscoverer. java 119 This class has too many methods, consider refactoring it.
& C:dev\java ThirdPartyLibs\spring-framework-2 5 1\src\org\springframework'\aop'aspectj AspectJAdviceParameterNameDiscoverer java 240 The method 'getParameterNames' has a Cvclomatic Complexity of 20.
9 C\dev\java ThirdPartyLibs\spring-framework-2.5.1\src\org\springframework\aop'aspectj Aspect] AdviceParameterNameDiscoverer. java 240 The method getParameteriNames() has an NPath complexity of 360
10 C:\dev'java ThirdPartyLibs\spring-framework-2 5 1'src\org springframework aop'aspectj Aspect]A dviceParameterNameDiscoverer_java 333 The method 'mavbeBindThisOrTargetOrArgsFromPointcutExpression’ has a |
11 C:\dev'java ThirdPartvLibs\spring-framework-2.5.1\src\org springframework\aop\aspectj Aspect] AdviceParameterNameDiscoverer._java 585 The method 'maybeBindReferencePointcutParameter' has a Cvclomatic Comy
12 C:\dev'java ThirdPartyLibs\spring-framework-2 5 1\src\org springframework aop'aspectj Aspect]A dviceParameterNameDiscoverer_java 585 The method mavbeBindReferencePointcutParameter() has an NPath complex
13 C:\dev'\java ThirdPartvLibs\spring-framework-2.5.1\src\org springframework\aop\aspectj Aspect] AdviceParameterNameDiscoverer_java 695 The method 'maybeBindPrimitive ArgsFromPointcutExpression’ has a Cyclom
14 C:\dev'java ThirdPartyLibs\spring-framework-2 5 1'src\org springframework\aop\aspectj AspectIExpressionPointcut java 72 This class has too many methods, consider refactoring it.
15 C:\dev'\java ThirdPartvLibs\spring-framework-2.5.1\src\org\springframework\aop\aspectj AspectIWeaverMessageHandler. java 44 The class 'Aspect]WeaverMessageHandler' has a Cyclomatic Complexity of
16 C:\dev'java ThirdPartyLibs\spring-framework-2.5 1\src\org springframework\aop\aspectj AspectlWeaverMessageHandler java 51 The method 'handleMessage' has a Cyclomatic Complexity of 13
17 C:\dev'\java ThirdPartvLibs\spring-framework-2.5.1\src\org\springframework\aop\aspectj AspectIWeaverMessageHandler. java 51 The method handleMessage() has an NPath complexity of 432
18 C:\dev'java ThirdPartvLibs\spring-framework-2.5 1\src\org\springframework\aop'\aspectj Runtime TestWalker java 56 This class has too many methods, consider refactoring it.
19 C:\dev\java\ ThirdPartyLibs\spring-frameworle-2 5 1'src\org springframework\aop'config\ConfigBeanDefinitionParser java 62 This class has too many methods, consider refactoring it.
20 C:devjava ThirdPartyLibs'spring-framework-2_5.1'src\org\springframework'aop'framework' Advised java 38 This class has too many methods, consider refactoring it.
21 Cidev\java ThirdPartyLibs\spring-frameworlke-2 5 1\src\org\springframework aop framework' AdvisedSupport java 60 This class has too many methods, consider refactoring it.
22 C:dev\java! ThirdPartyLibs'spring-frameworlk-2.5.1'srclorg\springframework \aop'framework | Cglib2 A opProxy java 77 The class 'Cglib2AopProxy' has a Cvclomatic Complexity of 4 (Highest =12




& pMD - SpringFramework/src2/org/springframework/jdbc/core/JdbcTemplate.java - Eciipse Platform
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G0~ Q~ | ca R de [Srilv O~

Window Help

@@ ow

=1olx|

Ei|P pMD &' Java ®

f2 package Explorer & = & | o ¥ T O|#) JdocTemplate.java &2 =
Eﬁ src2 :l ] JdbcUtils.closeStatement (ps); ﬂ!
- org.springframework.aop ps = null;
H-ff org.springframework.aop.aspect DataSourceUtils. r[al_ea_secﬂmeatiﬂﬂ-@aon_aatﬂal:asoumau#_'t_la
% org.springframework.aop.aspectj.autoproxy con = null; Assigning an Object to null is a code smell. Consider refactoring. g
- org.springframework.aop.config throw getExceptionTranslator().translate("PreparsedStatem =
H-ff org.springframework.aop.framework v
- org.springframework.aop.framework.adapter | LIJ
#-ff org.springframework.aop.framework.autoproxy = - - =
&gt org.springframework.aop.framework.autoproxy.target il Quended, i 7 || .| 2 | ')| 2 | o|[6X 70
B3 org.springframework.aop.interceptor Element | # vioations | # Violations/LOC| *~_ # Violati..|  Project | 4]
- org.springframework.aop.scope E-#3 org.springframework.util 668 175.7 / 1000 1.76 SpringFrame...
E-J# org.springframework.aop.support - org.springframework.web.serviet. vi 33 171.0/ 1000 1.32 SpringFrame...
&g org.springframework.aop.target &1 org.springframework.context.suppe 321 150.2/ 1000 1.34 SpringFrame...
-4 org.springframework.aop.target.dynamic &1 org.springframework.web.portlet. m 254 145.8 / 1000 1.41 SpringFrame...
-4 org.springframework.beans & org.springframework.beans.factory 117 171.1/ 1000 1.27 SpringFrame...
E-g## org.springframework.beans.factory E-#1 org.springframework.jca.work 48 168.4 /1000 1.66 SpringFrame...
E-J## org.springframework.beans.factory.access -1 org.springframework.web.struts 181 187.4 /1000 1.85 SpringFrame... i
&g org.springframework.beans.factory.config &1 org.springframework.jndi.support 27 200.0/ 1000 1.93 SpringFrame...
&-§# org.springframework.beans.factory.parsing B org.springframework.beans.factory 383 153.6/ 1000 2.14 SpringFrame...
-4 org.springframework.beans.factory.support & org.springframework.web.portlet.hz 231 2590.2 /1000 2.41 SpringFrame...
-4 org.springframework.beans.factory.wiring E-# org.springframework.web.portlet 219 171.4/ 1000 2.03 SpringFrame...
E-J# org.springframework.beans.factory.xml E-#1 org.springframework.scheduling 4 160.0 / 1000 1.00 SpringFrame...
&-§i org.springframework.beans. propertyeditors &1 org.springframework.web.serviet.su 139 213.8/ 1000 1.46 SpringFrame...
- org.springframework.beans.support LI B org.springframework.web.portlet. bi 52 119.0/ 1000 1.21 SpringFrame...
= = : — =-f1 org.springframework.web.context 36 115.8 /1000 1.33 SpringFrame...
£ Violations Outline 52 x ¥ T 0| m-# org.springframework.transaction.jtz 216 126.9/ 1000 2.00 SpringFrame...
| Error Message | Line| a||| ®-f8 org.springframework.scheduling.su 17 257.6 / 1000 2.12 SpringFrame...
¥ Avoid instantiating Inte... 491 #=-f1 org.springframework.web._serviet.vi 41 169.4 /1000 2.28 SpringFrame...
¥ Avoid reassigning para... 542 —I| =83 org.springframework.remoting.http 101 203.6/ 1000 1.53 SpringFrame...
¥ Avoid instantiating Inte... 777 -3 org.springframework.aop.aspect] 406 201.8 /1000 2.13 SpringFrame...
¥ Avoid instantiating Inte... 818 =-f3 org.springframework.web.portlet. ut 40 120.8 / 1000 0.67 SpringFrame...
# Avoid instantiating Inte... 865 &-f3 org.springframework.jmx 6 428.6 / 1000 1.50 SpringFrame...
j izg:g E:;EE;:;S E: g:g #-f1 org.springframework.core.task 30 229.0/ 1000 2.00 SpringFrame...
 Avoid instantiating Tnte...  10... =-£3 org.springframewark.jms.listener 187 116.1/ 1000 1.36 SpringFrame...
¢ This class has a bunch ... 17 #-f1 org.springframework.jca.context 28 164.7 / 1000 1.87 SpringFrame...
' Avoid really long classes. 94 -H org.springframework.web.multipart. 49 252.6/ 1000 1.88 SpringFrame...
i This class has too many... 94 =-f1 org.springframework.aop.aspect].al 42 244.2 [/ 1000 3.82 SpringFrame...
i The class 'JdbcTemplat... 94 - org.springframework.web.serviet.ta 118 251.1/ 1000 1.97 SpringFrame...
i Avoid excessively long ... 96 B3 org.springframework.ui.velocity 74 235.7 / 1000 2.64 SpringFrame...
# Avoid excessively long ... 98 =-H3 org.springframework.web.serviet.th 35 407.0/ 1000 2.69 SpringFrame...
» Avoid excessively ong ... 102 =-f3 org.springframework.jmx.export.nz 33 289.5/ 1000 2.36 SpringFrame...
» Avoid excessively long ... 130 i L i
L L, e e s LI #-f1 org.springframework.scripting 6 200.0 / 1000 0.50 SpringFrame... LI
|0 Wiritable Smart Insert | 579 : 1 |
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& Java - SpringFramework/src2/org/springframework/jdbc/core/JdbcTemplate.java - Eclipse Platform - |D |i|
Fle Edit MNavigate Search Project Run SOA Window Help

|Ci~ | T |% v 0O v Q@ ~ |Managecontainer V| ¢ B & | EHF G~ | @y~ | R |E~|@ ||y~ & |8 Java B open ”
{2 Package Explorer 2 s Hierarchﬂ Ju JUn'ﬂ H % | o ¥ = 0| JdbcTemplate.java 2 =0
Bl 15 CodeAnalyse 1 conToUse = createConnectionProxy (con); Al
-4 CodeMetrics } o
S gy . .
E-§> SpringFramework return action.doInConnection(conToUse);
- (# 51
B src2
= JRE System Library [jre] 1|
i, Referenced Libraries S =
; settings {2 Problems r@ Javadoc r@ Declaration (E Console ﬁ? Debug r@ Task List r‘o' Search rﬁﬂz inCode Overview &2 . :]inCode Quick \ﬂe'.ﬂ g
- FY
¥ .dasspath O 044 = Detected design problems —
- [¥] .project o
:gp “ } Data Class [86]
NOC 1320 + God Class [28]
NOM 11584  NOM
LOC 135133 27311 CALL 1
CYCLO 21569 20012 FOUT + ConfigBeanDefinitionParser . createAdviceDefinition
* SpringConfiguredBeanDefinitionParser.parse
Interpretatlon Of the OVQWIQW Pyramld fOf mOdUIe * AopConfigUtis.registerOrEscalateApcAsRequired
src2 * AbstractinterceptorDrivenBeanDefinitionDecorator .decor:
* BeanWrapperImpl.getPropertyNameTokens
Class Hierarchies tend to be tall and of average width (i.e. inheritance « BeanDefinitionReaderUtis. createBeanDefinition
trees tend to have many depth-levels and base-classes with several directly _—_—
derived sub-classes) * BeanDefinitionReaderUtils.registerBeanDefinition
* AbstractAutowireCapableBeanFactory .getTypeForFactory
Classes fend to: » AbstractAutowireCapableBeanFactory .createBeanInstance
. + AbstractAutowireCapableBeanFactory .applyPropertyValue
* be rather large (i.¢. they define many methods); * BeanDefinitionParserDelegate.inttDefaults
+ be organized in rather fine-grained packages (i.e. few classes per ) —
package): + BeanDefinitionParserDelegate.getBeanDefinitionDefaults
¢ BeanDefiniionParserDelegate.parseMapElement
- : = Methods tend to:  BeanDefinitionParserDelegate.parsePropsElement
=LA B RN o W | « 770 * SpringConfiguredBeanDefinitionParser.parse
------ @ setMaxRows(int - i i ic (i iti |
llllll : getMaxRows(O ) J . gfa;agnggjlgng yet having a rather simple logic (i.e. few conditional + GenericColectionTypeResolver.qetTargetType
""" o setQueryTimeout(int) o e call an several methods from many other classes (high coupling * MicTempiate edmdOuipiParpmeters
...... o getQueryTimeout() dispersion): * JdbcTemplate.processResultSet
""" @ ??EKJER%:EPMCEQHS(bmleanj * StatementCreatorUtis.setParameterValue
------ o esuftsProcessin
______ o isRespultsMapCaselnser?sitiveO * StatementCreatorUtis.setParameterValuelnternal
------ o setResultsMapCaselnsensitive(boolean) fore defails on the Overview Pyramid can be found in the Obiect-Oriented Metrics in Pracice * NamedParameterUtis. parseSqlStatement v
""" . execute(ConnectionCalback) j g us at incode@es.upt.ro. For any questions or suggestions, please visit our j 4 | | »

|[lni¢ |

TTrorTrds l_ld.us l JO




& SPIASTEIGA

Interpretation of the Overview Pyramid for module org
Class Hierarchies tend to be  tall and mnarrow (ie inheritance trees tend to have many depth-levels a
nd 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 tao:

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

Load Property
| ~root “ ~roat 1] ]
Mame ]
org =
-
€ ) € ) € Sa\re) (oot - ( )
~raot |
. -
System Detail: org ¢
NDD 010
HIT
10.54 ple 21
14.80 060
10.64  Eelelit] 14300 HNOM
152320 37118 CALL
CYCLO 33824 20621 FOUT

408

Thomas Haug

Herbstcampus

& Java - Tomcat6.0.20/ TomcatSrc/org/apache/naming/factory/webservices/Servic
Fle Edit Mavigate Search Project Run Window Help

[ i [s~0~-a~ |EaHe~|®esr|e~]|o|2
R B MEFE-N |

—|lE: proble (@ Javado (@ Declarat (E Console ﬁ& Debug fEI Task Lis ({;" Search fﬂ Score: f/- inCode I3 =8

=
i =)
& noD [P _ Following Desigr—
Ju . detected:
HIT 018
NOP 103 » Data Class [102]
fee 930 i
INOM 14251 NOM + SingleSignOn
* FormAuthenticator
LOC 211327 39890 CAL v Authenticatorgase
CieLe 35879 25208 R | | Reouest
* Response
. . . + Connector —
Interpretation of the Overview Pyramid for « Coyoteadapter
module Tomcat6.0.20 » StandardContext

StandardService
StandardWrapperValve
+ StandardWrapper
ApplicationDispatcher
ApplicationContext
ApplicationFilterFactory
NamingResources
ClustersingleSignOn
FarmwarDeployer
JvmRouteBinderValve
DeltaManager
SimpleTcpReplicationMan
ReplicationValve
WebappClassLoader
+ Webapploader

* MBeanFactory

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

Classes tend to

# 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

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

- o] x|
i P PMD |8 Java ™

BN

12 Object-Oriented Metrics in + INDIRealm
S + RealmBase Z
|4 | »
| o | | =

=
o=
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TR ]

Load Group Properdy Filler

Jmat B

Mame ]

Jhose-5.1.0.GA-src

Ceac) Crorvard ) Csave ) Coroot =) Csearcn )|
=

System Detail: jboss-5.1.0.GA-src

1201
6746
S0643
460786
CYCLO 3075

Interpretation of the Overview Pyramid for module jhoss-5.1.0.GA-sre
Class Hierarchies tend to be  tall and  marrow (ie inheritance trees tend to have many depth-levels and base-classes
with few directly derived sub-classes)

Classes tend to:

# confainan  average nuwmber of methods,

# be organized in rather  fine-grained packages (ie few classes per package):
Methods tend to:

® tend to be  average inlength and having a rather  sivople logic (i.e few conditional branches),
# tendto callan  several methods froman  several other classes
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A

4 spring.Net_PDB (Tue 26 May 22:41 most recent)
Fle View Analysis Tools Compare Coverage Help

idd| - -EIE i :irEE. A= Pl
CQL Query Result 9 items =\ 8 3| Metrics
Result A Level: |Method i Metric: | # lines of code (LOC): 1 line = 11.4 pixels - r']
{ <Name>Types with poor cohesion ﬂ
Edit [LCOM)</Name>
Query (RN IF Count > 0 IN SELECT TOP 10 |
2R Gowby: -0 F E 4 3 ] E
Lack of
Cohesion
# # | i &
types of — #
Methods Fields Methods Sp'r:l.nq.
(LCOM) 44 - BZoxym s
9 types maiched ) -
“4 HibernateTemplate 0.9554... 16 87
ﬁAbslra:tApphcalinnCnnlex0.9539... 15 84 CZzenias) Eel)
4 AbstractObjectFactory 09375 14 79 Ll =]
“4 LocalSessionFactoryObje0.9212... 13 36
“ AbstractObjectDefinition  0.91939 18 51 e 5.0
“t AdvisedSupport 0.9061... 11 62 . — .
i
% DbMotadst D038 19 23 Spring.Core === EF
ﬁAbs(ra:tAupProxyMelhodEU.EBQD... 13 |22 e — ]
“ AbstractAutoProxyCreator 0.8671... 13 27 “Sori : s el
Spring.Aop ) -3 Spring Data. NHibernzte20
- —_— 13 Spring.Date
Spring.Data = oo ]
Sum [8.2338 [132 [471 A — — e i3 Spring Core
 Spring Deta.NHIbermat20 S 13 antir.runtime
p— i3 Commeon.Logging 9
% Class Browser| ] CQL Query Result § items |#4 Search | {3 Microsoft isualBasic
Info = 7 x | CQL Query Edition
No code element or dependency selected ‘ Save changes ‘ ¥ Active I¥ Display statistics in report B ‘ . Options |
—_————— ¥ Display list of tems selected in report : —
‘ Cancel changes ‘ I Display selection view pic in report ‘@ Help |

// <Name>Types with poor cohesion (LCOM)</Name>

WARN IF Count > 0 IN SELECT TOP 10 TYPES WHERE LCCM > 0.8 AND NbFields > 10 AND NbMethods >10 ORDER BY LCOM DESC
// TYPES WHERE LCOM > 0.8 AND NbFields > 10 AND NbMethods >10 might be problematic.

// However, it i such non hesive types. The LCOMHS metr
// is often consid: ent to detect non-cohesive types.

// See the definition of the LCOM met. here http://www.ndepend.com/Metrics.aspx#LCOM

[ Error List | [@ Help | (] Start Page | [5] Project Properties |

1, Query compiation succeeded but warning condition fulfiled

i#start| j NDepend2.12.1.3... |[ 4 spring.Net_PDB ...

Thomas Haug

Assemblies: 4 Namespaces: 74 Types: 1029 Methods: 7 302 Fields: 1 979 Lines of code: 23 832
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= Motivation

= Software Metriken

Eigenschaften und Klassifikation
Basismetriken
Objekt-Orientierte Metriken
Kombination von Metriken
Visualisierung von Metriken

Werkzeuge

= Zusammenfassung

Thomas Haug

Herbstcampus
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H H

= JavaNCSS http://www.kclee.de/clemens/java/javancss/

= ckjm http://www.spinellis.gr/sw/ckjm/

= PMD http://pmd.sourceforge.net/

= [Plasma http://loose.upt.ro/iplasma/index.html

= InCode http://loose.upt.ro/incode/pmwiki.php/Main/Incode!from=Main.InCode
= CodeCity http://www.inf.unisi.ch/phd/wettel/codecity.html
= MOOSE http://moose.unibe.ch/

= Metrics http://metrics.sourceforge.net/

= Sonar] http://www.hello2morrow.com/products/sonar;j
= Xradar http://xradar.sourceforge.net/

= Sonar http://sonar.codehaus.org/

= Xray http://atelier.inf.unisi.ch/~malnatij/xray.php

Wissenstransfer
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http://www.kclee.de/clemens/java/javancss/
http://www.hello2morrow.com/products/sonarj

Werkzeuge (C#)

= il http://www.|bot.com/
= devMetrics http://sourceforge.net/projects/devadvantage/
= NDepend http://www.ndepend.com/

= Resource Standard Metrics  http://msquaredtechnologies.com/

Herbstcampus
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= Motivation

» Software Metriken

= Zusammenfassung
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Vielen Dank!

,, - However, a metric is not a god; it is merely
a measurement against an arbitrary standard*‘

Robert C. Martin

thomas.haug@mathema.de
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Einen hab ich noch...

MI=171-52xl(average(V))
—0,23*averageV (g ')
—16,2*%In(average( LOC))
+50%*sin (v/(2,4% PerCM))

SEI Alternative
= MAX(0,(171 - 5.2 * In(Halstead Volume) - 0.23 * (Cyclomatic Complexity) - 16.2 * In(Lines of Code))*100 / 171)

thomas.haug@mathema.de
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