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Wer bin ich ...

> Dipl.-Inf (Univ.)

> Senior Consultant, Architekt und Trainer
(MATHEMA Software GmbH)

> 25+ Jahre Software Entwicklung
> 12+ Jahre Java Enterprise
> 7+ Jahre .Net

> Schwerpunkte
— Software Architektur
— Verteilte Systeme
— Objekt-Relationales Mapping

E-Mail: thomas.haug@mathema.de
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AGENDA

>Motivation

>Metriken

>Metriken kombinieren

>Zusammenfassung, Literatur und Werkzeuge
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Motivation — Der Wartungsalptraum

> 80% der Kosten stecken in der Wartung

Year Proportion Definition
of software

Reference

> Softwarewartung ist ,die Veranderung e
. 2000 >90% Software cost devoted to Erlikh (2000)
eines Softwareprodukts nach dessen system maintenance &
. evolution / total software costs
AUS“eferung’ um Fehler ZU 1993 75% fsc])cftwarte_ rf;al‘ntttanangeé‘ . (Elagg.p;c))od
information system budge
beheben’ Performanz Oder andere 1990 >90% (sigftFuS;tanfosltoggu?t)ij?onieS) Moad (1990)
Attribute zu verbessern oder e e ot
management information
Umgebung vorzunehmen.* budaets ) CPeren
1988 60-70% Software maintenance / total Port (1988)

(Definition gemaB IEEE 61012'1990) management information

systems (MIS) operating
budgets

1984 65-75% Effort spent on software
maintenance / total available
software engineering effort.

McKee (1984)

1981 >50% Staff time spent on
maintenance / total time (in
487 organizations)

Lientz &
Swanson (1981)

1979 67% Maintenance costs / total
software costs

Zelkowitz et al.
(1979)

http://users.jyu.fi/~koskinen/smcosts.htm
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Motivation — Der Widerspruch

Thin Client Thick Client
Presentation layer ( KEEP IT
Applica’jlon layer SIMPLE
}.megratfon - STUPID.
Ty ——

MATHEMA
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Motivation - Warum
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Was kann gegen den Verfall
der Software getan werden?

\

™% © by D'Arcy Norman at Y'.\

4
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Motivation — Measure and Check

> Prozesse
— Test Driven Development
— lteratives und inkrementelles Vorgehen

> Laufzeit
— Test Coverage
— Memory Analysis
— Deadlock Detection

> Statische Codeanalyse
— Design und Code guidelines
— Design- and Code Reviews
— Statische Analyse Werkzeuge
— Metriken

MATHEMA gearconf&s
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Klassifikation der Metriken

/Oer

Basis Metrics

Complexity

McCabe

MATHEMA

Halstead




Lines of Code

Source Lines of Code (SLOC)

> Physikalische LOC
— - Codezeilen, Kommentare, etc. zahlen mit

> Logical lines of code (ILOC) and
Non Commented Source Statements (NCSS)

— Anweisungen abzahlen

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

MATHEMA gearconf&s
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Lines of Code

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

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

{ —
// print to console LOC =5
System.out.println(i + ". value");

ILOC =2

MATHEMA gearconf &
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Lines of Code - Tomcat 6.0.20

MName LOCC Wb C
StandardContext BE1 -
ELFarser — : :
Parser )
Generatevisitor file Help
Request 2583 [ Packages | Classes | Methods |
WahappClassloader 2281 193 149 7 a 7 u:rg.apac:he.catalina.u:'.u:re.Appliu:atic:nFilterFau:tc:r&_
WEbdastMEt 2689 1894 322 38 1 38 org.apache.catalina.core.kpplicationHttpRequest
anHNlDEmCESSDr Lirs 1585 &8 23 a 24 org.apache.catalina.core.hpplicationittpResponse
XMLEncodingDetector 1535 19& 37 7 u] 2 org.apache.catalina.core.hpplicationBRequest
Ht‘tpﬂ.ﬂ.pl.’F'.rncessnr Liss 187 29 10 il 11 crg.apeche.cataline.core.ApplicationResponse
Validatevisitor 1236 198 100 g a 2 org.apache.catalina.core.Aprlifecyclelistener
DefaultServlet 2107 159 i] a 0 ocrg.apache.catalina.core.Constants
Mgnagerﬁewlet 1515 B8 2 54 grg.apeche.catalina.core.ContainerBase
Dle Bt 288l 118 1 1 org.apache.catalina.core.DunmyRequest
Deltahﬂanage.r Ta7d B u] 1l org.apache.catalina.core.unnyResponse
?:psgactﬁepllcatedhnap 1;3; 1 a 2 org.epache.catalina.core.Jasperlistener
26 a 27 org.apache.catalina.core.Naminglontextlistener
mg?;nzrt?lcsessm 1:3; 264 1] 227 org.apache.catalina.core.StandardContext
= 5 u] & org.apache.catalina.core.StandardContextValve
= :?'lteratllgggst?;nutils 19325 207 173 27 a 14 crg.apache.cataling.core.StandardEngine
Mapper 1404 208 13 3 ] 4 prg.apache.catalina.core.3tandardEngineValve
Jepltil 1176 208 2435 41 a 37 org.apache.catalina.core.3tandardHost
. - . . - 210 12& 7 u] 2 org.apache.catalina.core.StandardBHostValve
- : . 211 17& 19 il 1é org.apache.cataline.core.StandardPipeline
212 250 37 a 30 org.apeche.cataling.core.StandardServer
213 234 33 a 24 prg.apeche.cetalina.core.3tandardService
|_214 123 27 2 3 org.apache.catalina.core.StandardThreadExecutor :
4 [ ]

MATHEMA gearconf&s
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Komplexitat

> Cyclomatic Complexity (CC(N))

> McCabe, 1976

p: number of components
e: number of edges
n: number of nodes

> BeispielCC=4-4+2*1=2

MATHEMA

function ggt (x, y)

while (y>0)

rest=x%y

X=Yy
y = rest

gearconf &
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Komplexitat

Original McCabe values PMD (per method)

1-10 : low complexity 1-4 : low complexity
11-20 : medium complexity 5-7 : medium complexity
21-50 : high complexity 8-10 : high complexity
> 51 :very high complexity| >11 :very high complexity

Frob({Fault Prone) for Cyclomatic

95 1 00
B0
B0

RN
A0

8 20

1 10 20 30 fl:l a0 B0 70 80 o0 100
8 74

http://www.enerjy.com/blog/?p=198
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http://www.enerjy.com/blog/?p=198
http://www.enerjy.com/blog/?p=198

Komplexitat - Beispiel Spring 2.5.6

method: CYCLO = 10.01lter on {method group of system spring-framework-2.8) [169]

Mame SCope CYCLO
huildSessionFactory Class: org.springframework.orm hibernate3 LocalSessionFactoryBean - statute: NOR... 46
resolveArguments Class: org.springframeworkweb. servlet mve.annotation AnnotationdethodHandlerAda.. 36
damatch Class: org.springframework. util AntP athMatcher - statute: HORMAL - location: FILE:CA.. 36
doTestReceive Class: org.springframework jms.coreJmsTemplate1 02Tests - statute: NORMAL - loc... 35
resolveArguments Class: org.springframeworkweb portlet.mye. annotation AnnotationmMethodHandlerAda... 35
matchStrings Class: org.springframework. util AntP athM atcher - statute: MORMAL - location: FILE:CA.. 34
testActualPathMatching Class: org.springframeworkweb. servlet handler. PathiatchingUriHandlerMappingTes... 33
reconcileParametars Class: org.springframework jdbc.core.metadata. CallMetaDataContesxt - statute: MORM... 33
setParameteraluelnternal Class: org.springframework jdbec.core. StatementCreatorlUtils - statute: MORMAL - locat... 31
canvertlMecessary Class: org.springframewoark. beans TypeConverterDelegate - statute: NORMAL - locati... 31
resolveHandlerMethod Class: org.springframeworkweb. servlet mve.annotation AnnotationdethodHandlerAda... 30
domapRow Class: org.springframework jdbc.core AbstractBeanPropertyRowMapper - statute: MO 30
resolveDependency Class: org.springframework. beans factory. support AhstractAutowireCapableBeanFact... 30
translate Class: org.springframework jdbc.suppot. SOLErrorCodeSOLExceptionTranslator - sta... 249
createCustomException Class: org.springframework jdbc.suppont. SCOLErrorCodeSOLExceptionTranslator - sta... 249
getBeanMamesForType Class: org.springframework. beans factory. support DefaulilistahleBeanFactory - statut... 29
setPropertvalue Class: org.springframework. beans. BeanWrapperimpl - statute: NORMAL - location: .. 27
accept Class: org.springframesvark.aop frarmewark. Colib2A0pProxyfProsyCallbackFilter - stat.. 26
doTestReceive Class: org.springframework.jms.core.JmsTemplateTests - statute: NORMAL - location... 25
instantiateJsingF actorydethod Class: org.springframework. beans factory. support. ConstructorResalver - statute: NOR.. 25
parseMapElement Class: org.springframework. beans factory xml . BeanDefinitionParserDelegate - statute... 25
nullSafeEgquals Class: org.springframework.util. OhjectUtils - statute: NORMAL - location: FILE:Cdewj... 25
autowireConstructor Class: org.springframework. beans factory. support. ConstructorResalver - statute: NOR.. 24
doBegin Class: org.springframework.orm hibernate 3 HihernateTransactionManager - statute: .. 23
getColumnialue Class: org.springframework jdbec.core. SingleColumnRowMapper - statute: MORMAL- 1. 23
invoke Class: org.springframework jdbe.datasource LazyConnectionDataSourceProxyilLazyC.. 23
parseBeanDefinitionElement Class: org.springframework. beans factory xml . BeanDefinitionParserDelegate - statute.. 23
testAliMacros Class: org.springframeworkweb. servietview freemarker. FreeMarkerMacroTests - stat... 22
AdrnlldAandla M larm e Aavn crrinsfraranen el wonb alat e ARaatAtian Lnnctatinabdath A ddAandlaet A b bl

CC>

11 : very high complexity
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Einen Moment...

ClassNotFoundException

ArrayindexOutOfBoundsException

I0Exception

Exception

PuntimeException

[Exception 4
ClassCastException

llleial.m:cessElrnl
INuIDanIExanInn
NoClassDefFoundError

| |

ClassFormatError

Error
OutOftemonyError

NoSuchMethodError

|

Throwable

N

SN
§§\\\:\\\‘ I

SR % AbstractMethodErmor
—

? Kopplung ? ? Vererbung ?

MATHEMA gearconf &
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Klassifikation der Metriken

Software Metrics

Basis Metrics

Complexity

Halstead

MATHEMA

0-0 Metrics




Metriken in der Objekt-Orientierung

> Klassischen Metriken ziehen wichtige Aspekte der Objekt-Orientierung nicht-in
Betracht.

> OO Metriken bewerten die Dimensionen
— Grof3e und Komplexitat
— Vererbung
— Kopplung

> Sehrviele (>= 375)

> Beispiele

— Chidamber und Kemerer (CK) Metric suite (1994)
WMC, CBO, DIT, NOC, RFC, LCOM

— Robert C. Martin Metrics (1994) —-
Coupling, Stability, Abstractness,...

MATHEMA gearconf&s
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Object-Oriented Metrics - CK Beispiele

> Weighted Method Count (WMC)

( ) ()

class: WhC = 51 . 0filter on (class group of systerm spring-framewark-2.5. 6. SECO1) [B3]

Sehr hohe Komplexitat

Mame method sum_CYCLO Aty .
BeanDefinitionParserDelegate 214 4,487 - der Klassen1 aber dle
AhstractBeanFactory 211 2,89 i durchschnittliche
AhstracthutowireCapableBeanFactory 204 4,08 ey . .
StringlUtils 175 212 ‘ KompIeXItat ISt nledrlg.
JdbcTemplate 161 1,85

Sehr hohe Klassen-
komplexitat und die

class: Whic = 51.0filter on {class araup of system spring-framewark-2.5.6. 3ECO1) [B83]

Mlarme rmethod.sum_CYCLO Ay o
AntPathiMatcher a8 11 - durchschnittliche
Jdbclitils 24 [ L
ConstructorResolver a4 14 I ‘ KompIeXItat hoch bzw.
Mock sehr hoch

MATHEMA geQrconfzx:

Software entwickeln im Team

W
Y



Object-Oriented Metrics - CK Beispiele

> Coupling Between Object Classes (CBO)

( )

—— Heuristik: Werte tGiber 14 vermeiden (Sahraoui, Godin, Miceli: ,,Can Metrics
Help Bridging the Gap Between the Improvement of OO Design Quality and

. ‘
Its Automation?”)
class: CBO = 14.01ler on (class group of system spring-framewark-2.5.6 SECOT) [37]
Marme CEBO
BeanDefinitionParserDelegate 42 :
JdbcTemplate 36
AbstractautowireCapableBeanF actory 34
ScriptFactoryPostProcessar 30
DispatcherSerilet 29
MEeanExporter 28
AhstractBeanF actory 26
ConfigBeanDefinitionParser 25
DispatcherPaortlet 28
ConstructorResalver 24
AbstractipplicationContesxt 24
XmliBeanDefinitionReader 23
FropenyEditorReqistrySupport 22
AhstracthspectlAdvice 21
HandlerMethadlnvaker 21
Cilib2A0pP oy 20
HibernateTransactionManager 20
SessionFactoryl itils 20
JpaTransactionManager 20 v

MATHEMA

class: CBO = 14 0 filter on {class group of system hibernate-3 23 [102]

Mame

MewTests

Sezsionlmpl
AbstractEntityPersister
HbmEBinder

FooBarTest

HalSghWialker
SeszionFactoryimpl
Loader
AhstractCollectionPersister
Configuration
DefaultLoadEventListenar
ASTParserLoadingTest
StatelessSessionimpl
AhstractSaveEventListener
ParentChildTest
DefaultFlushEntityEventListener
FumTest

masterDetailTest
GAuenTranslatorimpl
GuenTranslatormpl
DefaultDeleteEventListener
CriteriauenTest

O

CBO

105
a0
¥4
67
a4
58
52
52
50
45
ar
35
33
32
32
a0
an
an
a0
an
28 |
28 5

carconf
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Lanza und Marinescu - Pyramidal Overview

Lanza und Marinescu 2006

Inheritance Object-Oriented
Metrics
in Practice
AN DD US|glgS ftwaeMetar\thteoa e
A H I T Foreword :/ Ste’phanje Ducasse :
NOP
NOC
NOM NOM
Size and LOC CALLS :
Complexity Coupling
CYCLO FANOUT

MATHEMA gearconf&s
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Lanza und Marinescu - Pyramidal Overview

& sPlasmalb =%
Load Property Filter
2 ~root J Brain Method filter on (method group of system hibernate-3.2) [1032] |
# class group of systermn hikernate-3.2
L | God Class filter iyt J CreLo ] Loc |
4 method group of system hibemate-2.2 Apstractoollecti.onPers.ister ki) 338 ;
j Erain Method filter SmgleTa.bIeEnt|t§.rF'erS|ster ar 305 ]
j Feature Enwy filter buildSettings 23 272
. ) A AhstractEntityPersister 22 249
U Intensive Coupling fiter JoinedSubclassEntityPersister 24 256
hindCollection a1 197
token 41 172
generateCustomReturns 14 1486 L
= | |bindPropertyResults 24 165 hd
W
. ) f ) € Save ) ( ~raat v) f )|
J ~root |
=
n " *
System Detail: hibernate-3.2
1862
19069 NOW
139303 46260 CALL
C¥CLO 26994 24855 FOUT
Interpretation of the Overview Pyramid for module hihernaie-3.2
Class Hierarchies tend to e tall and mnarvow (1e inheritance trees tend to have many depth-levels and bage-classes with few directly derived sub-classes)
Classes tend to
& be rather large (ie they define many methods);
@ be organized in rather fine-grained packages (i.e few classes per package);
Methods tend to:
@ tend to be rather short and havingan awverage logical complexity
# tendtocallan  several methods from  few other classes  (low coupling dispersion);
b

MATHEMA carconf
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Lanza und Marinescu - Pyramidal Overview

& SPIasmalbA a5
Load Froperty
_| ~ront [roctml |
J MName
Arankha tareneat B 00 Aen =
.
( ) ( ) (Csave ) Coroot =N )

| ~root | org.springframework.beans factoryxml BeanDefinitionParserDelegate | ~root |

System Detail: apache-tomcat-6.0.20-src

1767
24434 NOM
235142 64378 CALL
CYCLO 49668 35661 FOUT

Interpretation of the Overview Pyramid for module apache-tomeat-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 (ie they define many methods),
# be organized in - average-sized packages
Methods tend to:

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

MATHEMA

Tomcat 6.0.20

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

* StandardService

* StandardWrapperValve
* StandardVWrapper

* ApplicationDispatcher
Classes tend fo « ApplicationContext

* ApplicationFitterFactory
s NamingResources

¢ ClusterSingleSignCn

* FarmWarDeployer
Methods fend to * JvmRouteBindervalve
¢ DeltaManager

¢ SimpleTcpReplicationMan
* ReplicationValve

* \WebappClassl oader

¢ \Webapploader

* MBeanFactory

c oo o ObjeekQrienied Melrios i * INDRRealm

RealmBase

Class Hierarchies tend to be of average height and of average
width (1.e. inhertance trees tend to have base-classes with several
directly derived sub-classes)

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

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

t incode@intooitus.com. For an
L b site and forum .

o

| =

[l |

=10l x|

[ it | ~0 @~ |EHe~ @ v~ |E3~|@ |2 & F PMD |&’ Java ®
[fl3 -8 = e MEEE N
im (. proble | @ Javado [[ Dedarat|El Console [%5 Debug [ ] Task Lis [+ Search [\ Score: [~ inCode &2 = # .
=
8 4 =l o
5] NDD [P Following Desigr—
Ju ' detected:
HIT 0.18
NOP 103 » Data Class [102]
Noc 930
*  SingleSignoy
ety 14251  NOM fdeariin
* FormAuthenticator
LOC 211327 39890 CAL v Authenticatorfase
« Request
R 35879 25298 R S
* Response
* Connector —
Interpretation of the Overview Pyramid for + Coyoteadapter
module Tomcat6.0.20 * StandardContext

=
o=

carconf
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Lanza und Marinescu - Pyramidal Overview

Load ©Croup Propery Filter
| ~root =

“(vElack ) ( Farward ) ( Save ) G

| ~toot | org.zpringframewnark beans factory xm

System Detail: apache-tc

CYCLO

Interpretation of the Overview Pyramid

Class Hierarchies tend to be  tall and
d base-classes with few directly derived sut

Classes tend to:
# berather large (ie they define
# be organized in - average-sized p:
Methods tend to:

# tend to be  average inlength ar
# tendto callan  several methods

MATHEMA

Tomcat 6.0.20

lowing Desig
ected:

a Class [102]

ingleSignon
ormAuthenticator

thenticatorBase
equest

£sponse

onnector —

oyoteAdapter
andardContext
andardService
andardWrappervalve
andardVWrapper

\pplicationDispatcher

\pplicationContext

\pplicationFiterFactol
amingResources
lusterSingleSignOn
armWarDeployer
mRouteBinderValve
JeltaManager
impleTcpReplicationMan
eplicationValve
ebappClassl oader
'ebapploader
BeanFactol

ose / PIXELIO DIRealm

e

ealmBase

" efFact — Dlil
Ef F PMD |8 Java ®

=

earconf&s
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LOosung — Metriken kombinieren

Informal description
of metricl

metricl > threshold

potential
defect

Informal description
of metric2

metric2 < threshold

MATHEMA gearconf&s
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Metriken kombinieren

METRICS AND MODELS

NASA Heuristiken (Rosenberg et al, 1999) IN SOFTWARE QUALITY

ENGINEERING

SECOND EDITION

> Eine Klasse ist ein moglicher Kandidat,
wenn mindestens zwei der folgenden Bedingungen

erfullt sind : © e
i NN L_lmlm

STEPHEN H. KAN

— RFC > I OO (Response f}<’>.|‘*r/a cIa.ss‘)

J/ o e
J

- NOM > 40 .« o CoDE Quality
B RFC > 5 * NOM .// " , The ))(:)1 Source Perspective

> Spinellis empfiehlt 3 oder 4 Bedlngungen als
Grundlage fiir nachfolgende Untersuchungen IR el

MATHEMA gearconf&s
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Metriken kombinieren
WMC > 100

CBO > 5 METRICS AND MODELS
icti IN SOFTWARE QUALITY
NASA Heuristics NOM > 40 e
SECOND EDITION
Mame i CBO b LOCC
BeanDefinitionParserDelegate 214 42 47 1238
AhstractBeanFactary 211 26 T3 1315 <
AhstractdutowireCapableBeanFactory 204 34 a0 1334 J
StringlUtils 175 2 a6 1060
JdbcTemplate 161 36 ar 1274
HibernateTemplate 156 G 95 1205
DefaultListableBeanFactory 142 17 33 BET
MockHitpServietReguest 139 G 103 fEL STEPHEN H. KAN
AhstractPlatfiormTransactionManager 130 14 449 11498
DispatcherServlet 130 24 36 11349
AhstractBeanDefinition 124 13 i Q46
AhstractApplicationContesxt 126 24 TG 1087
MEeanExporter 114 28 42 926
DispatcherPartlet 115 25 30 1035
BeanWrapperdmpl 114 14 35 214
ClassWils 112 2 48 934 4
JtaTransactionManager 111 19 53 1066 CODE Quahty
JmsTemplate 108 10 73 951
analﬁespsinnFactn rBean 104 10 29 915 The Open Source Perspective
CallMetaDataContext 101 11 27 540 s
SessionFactoryl tils 1M1 20 23 T4
MimemMessageHelper 101 4 GBY 985
AdvisedSupport T 14 43 a1
RequestCaontext 71 16 44 GRG
TopLinkTemplate all a a1 43
JdaTemplate a1 T 44 530
Spring 2.5.6 (26 Klassen = NASA Heuristiken geben Diomids Spinells

keine Hinweise welche Probleme vorliegen)

151

‘.l

A

MATHEMA georconfzs:
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Metriken kombinieren

Lanza und Marienscu o°
> Nutzen bestehende OO-Metriken, z. B. CK-Suite
> Definieren eigene Metriken

> legen Schwellwerte fur Metriken fest O
'\\O\ ?\ i " 3 .
— Basierend auf 45 Jm\ . el Aok il
© gl B
— und 37 C++ Projekten : .
und 37 G+ Pgieltel Object-Oriented
| {\g\ &9 Metrics
. .. N N = »
> Visualisierung < &3& 2 S In Practice
» A \(\c’ \(\0\ / Using Software Metricsto
— Pyramidal Overview &o«“\ D the Design o Object Orentad Syems
L
4 g <\
- POlym etrIC VIeWS ,\6\\& oi\Q\'\o Foreword by Stéphane Ducasse
- ¢ 2" 5
— Class Blue Print @\i&o é\o\c
\ 6\0‘ O’\ ; \\f\&@ v ) Springer
> Beschreiben code smell detectlon,\\sfrategles
basierend auf Metriken & g

MATHEMA gearconf:
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Metriken kombinieren — Polymetric View

> Dient der gleichzeitigen Visualisierung
von unterschiedlichen Metriken auf Artefakten

) Metrik 1 ‘ )
: ‘0 O .
\O » XN
3 X s
(59(9 o)
’c‘>\ @\(\ N
4
e
)
Q
>
N O
N -
<@ o3 \be \ Metrik 4

MATHEMA

gearconf &
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Metriken kombinieren — System Complexity View

> System Complexity View

Number of attributes

> Object-Oriented
Metrics
in Practice

G
(@)
| -
Q
o)
£
>
=
\\

methods (NOM)
Y

Lines of Code
(LOC)

-|Il‘ []
MATHEMA |‘l|-||m[m|ﬂmﬂ




Metriken kombinieren — System Complexity View
Hibernate 3.3.2

MATHEMA

LA
==l | ...

L;;_‘ | Roc Marnescu
Object-Oriented
Metrics

in Practice

gearconf &
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Metriken kombinieren — System Complexity View
Hibernate 3.3.2

H b m Bi n d er vaject-(‘)riented
NOA 6 Metrics
NOM 92
<« — |
™
\\
HqglSqlWalker
Configuration L O NOA 26
NOA 33 - NOM 79
NOM 97 H
<~
\ Settings
- NOA 50
NOM 96

MATHEMA gearconf &
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Metriken kombinieren — System Complexity View

Hibernate 3.3.2

r!-- R L
il :"'l E

MATHEMA gearconf&s
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Metriken kombinieren — System Complexity View

Hibernate 3.3.2 AbstractDialect

/ NOA 17 !
NOM 134 Object-Oriented

Metrics

AbstractTransactSQLDialect

NOA 5
NOM 29
i T[] IIIIIII I |IIIIIlllllI
| ” - 1 [] O 1=
SQLServerDialect YN0 Oracle8iDialect
NOA 5 O NOA 10
NOM 25 NOM 54

MATHEMA gearconf &
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Metriken kombinieren — System Complexity View

Hibernate 3.3.2

Object-Orlented

AbstractEntityPersister

Metrics
NOA 90 in Practice

Foreword by Stéphane Ducasse

@ Springer

UnionSubclassEntityPersister
NOA 14
NOM 41

JomedSubclassEntltyPer5|ster
NOA 28 2
NOM 44 \

SingleTableEntityPersister
NOA 40

MATHEMA v s gearconf&s
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Metriken kombinieren - Dectection Strategies

Informal description
of metricl

metricl > threshold

)

AND ©

Informal description
of metric2

Y
5 S
e 8 f
Cry
o N
N
S
)
C
O

metric2 < threshold

Informal description
of metric3

metric3 > threshold

MATHEMA gearconf&s
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Disharmonies

Lanza und Marienscu
identity
disharmony
> Beschreiben drei Kategorien von Designschwéachen
— Identity disharmonies
— Collaboration disharmonies collaboration
NS disharmony
— Classification disharmonies® -,
> Basieren teilweise auf den Code-Smells von Martin Fowler
S 2 - classification
_ _ _ P N disharmony
> Disharmonies kdnnen voneinander abhangig sein
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ldentity Disharmonies

— Methoden sind mehr an Attributen fremder Klassen interessiert

> Data Class (Fowler)
— Enthalten Daten, aber kein bzw. kaum Verhalten

disharmony

> Feature Envy (Fowler) E | }
identity

> (God class (Fowler) 2
— Interagieren mit vielen anderﬂen Klassen und sind sehr komplex
> Brain Method = .7

— Methode ist sehr komplex und belnhalten die meiste
Funktionalitat der Klasse

> Brain Class Ny
— Enthalt viele Brain Methods
> Significant Duplication (Fowler) .+ 8
— Klasse enthalt einen hohen Anteilan Code Duplizierung
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ldentity Disharmony - God Class

Class accesses attri- ATFD Access To Foreign Data < -
butes other classes _ _ dentit
TCC Tight Class Cohesion i hari’non
ATFD > FEW ® Y

Complexity is very high

WMC >= VERY
HIGH

Very low cohesion

TCC < ONE THIRD ,:EW N

~t
\J

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

MATHEMA gearconf&s

Software entwickeln im Team




ldentity Disharmony God Class - Hibernate 3.3.2

\
Y 18k ] 0 ,\@0
Load Property Filter &
# ~root God Class filter on (class group of systerm hibernate-distribution-3.3.1.GA) [E3] | A A
B 4 tlass graup of systerr ] ‘ ‘ ‘ ‘ 1 |dent|ty
I—j God Class filter Mame W C TCC ATFD LOCE H
AhstractEntityPersister Ba3 0,08 306 araz O d|Sharm0ny
HhmEBinder 483 noz 185 2871 il
Sessionimpl 299 0,05 47 1854 "
Caonfiguration 297 011 129 2055
FaoBarTest 293 a 171 4700
AhstractCollectionPersister 271 0o 34 1709
Laader 2483 n.ar 5 2374
QueryTranslatorimpl 203 0,02 8 1103
StatefulFPersistenceContext 199 n.0a 91 1414
HL Test 1497 a 4 13048
AbstractCuerylmpl 1488 IRIK] 7 a8
. ¥ s Table 152 0,02 25 747 .
P _ ! o ol [
& Back) € ) € Save ) furg hibernate.persister. entity. AbstractEntityPersister =4 )
~root nrg.hibernate.persister.entiw.AbstractEntinersister|
.
class punic org.hibernate.persister.entity . AbstractEntityPersister @
GodClazs 2 Brainhethod 8 IntensiwveCoupling
Ohject
AhstractEntityPersister
methods (295) attributes (86)
# protectad addDizcritninator Tolnsert # privael 0gger log
# protectad addDizcritninator ToSelect # publicatring ENTITY CLASS L
& revtected oRtSthrlassCohimn TahlebimherClnsure # e S RssinnFactnreTmnlementnr factnry fadl

MATHEMA
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ldentity Disharmony God Class - Hibernate 3.3.2

ch
Clalx| | se”

rColor classes affected by,

A\
_| I Brain Class anly . .

B ¥ God Class only 54 Identlty

2| ¥ both God and Brain € 5 disharmony

B I© Data Class
B ™ none of the abowve

select alll nselect al
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ldentity Disharmony God Class - Hibernate 3.3.2

Sl | se”
N\

rColor classes affected by,

_| ™ Brain Class on . .

| zod C(I]ass onl;l,fy 54 Identlty

. . Ll F both God and Brain C 5 dlsharmony
AbstractEntityPersister Bl I DataCoss

B ™ none of the abowve

select alll nselect al

JoinedSubclassEntityPersister
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ldentity Disharmony Data Class — in .Net

=1o| x|

rColor classes affected by,
_| ™ Brain Class only

B ™ God Class only v/

™ both God and Brain C e 2
- identity
B ¥ DataClass a6

B ™ none of the above dlSharmony
select alll nselect al
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ldentity Disharmony Data Class — in .Net

=1o| x|

rColor classes affected by,
_| ™ Brain Class only

B ™ God Class only v/

™ both God and Brain C e 2
- identity
B ¥ DataClass a6

B ™ none of the above dlSharmony
select alll nselect al

AbstractEntityPersister
Spring.Net

B ”HH
il .
: e - D= IE | S
. i [== '||L B T | Y SRR
Ty o I ¢ ] Sy L T
& ~-_:-—._'—l-.'_-l;I r-l_:' . 3 :':- b " !

1 'y -2 el
Tty .
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Collaboration Disharmonies

> Shotgun Surgery (Fowler)

— Die verdachtige Methode wird von vielen anderen
Methoden genutzt

> Intensive Coupling (Fowler Unangebrach'te'/lntimitat”)
— Die Klasse mteraglert sehr viel mit wenigen anderen Klassen [Couaboration }

disharmony

> Dispersed Coupling ¢~ &
— Die Klasse interagiert mit vielen anderen Klassen
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Collaboration Disharmony - Shotgun Surgery

[CM = Changing Methods]
Method is called by too CM: Anzahl der Methoden, die die
many methods betrachtete Methode aufrufen

CM > Short Memory Cap Short Memory Capacity = 7- 8

Shotgun
Surgery [a%mw]

% f [CC = Changing Classes]
Incoming calls are from v

« CC : Anzahl der Klassen, deren
many other classes

Methoden die betrachtete
Methode aufrufen.

<& Many >7

CC > Many
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Collaboration - Shotgun Surgery

&

Load Group Property Filter

1HEE R

2 ~root

Shotgun Surgery filter on (rethod group of systern hikernate-3.2) [266] |

4 class group of system hibernate-3.2

collaboration
disharmony

] class: CBO = 14.0filter SOUHERTETe | Marme | ce sl |
|| Tradition Ereaker filter EEI0 D s : 1l ool ;
j method: Sholgun Surgery is true fill Sessmn. beglnTranSactlon 185 543 "
4 method group of system hibernate-3.2 [LLansation Lol 159 289
Ly | Gession delete 144 454
_ Bhatgun Surgery fiter Session sane 109 351
Session createQuery 121 324
Session flush il 255
Cluery list 284 222
Session persist 84 202
Sessionimplementar getFactary 102 189
Sessionimplementar getEntityMode T4 172
Session get 96 168
Session connaction g 161
Session getTransaction Il 150
Session load 14 150
Sessionimplementar getPersistenceContext 61 137
Cueny executelipdate 34 a7
SessionFaciory getStatistics a5 a3
Sessian clear 59 a6
Sessian createCriteria 45 a5
EntitvPersister getEntityName a3 a3 L
l:f T auery unigqueResult :] 73 hd
( Back ) € ) (" save ) ( org hibermate Session - ).

ofg hibernate Session |

MAT

Interface putic org.hibernate . Session

Oibject
Serializable
Session

methods (65) attributes (0)

@ puplic getEntityliode

& public getBession

@ puptic flush ShotgunSurgery

& public setFlushiVode

@ puplic getFlushilode

& public setCachellode

@ puplic getCacheldode

& pulic getBessionFactory Shotgunurgery
@ public connection ShotqunSurgery
@ pulic close ShotgunSurgery

@ public cancelQuery

@ public is0pen ShotgunSurgery

& unlic i5Connected

& public isDitty

@ public getldentifier

& piblic containg Shotguniurgery

@ public evict ShotgunSurgery

3 »

40
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Abhangigkeiten der Disharmonies

has
Shotgun | identity
Surgery disharmony
uses ,
_ has partial Feature Envy}ﬁ{ Data Class
R is
/A SR
| Intensive < _ _
| Coupling | is partially
- g has | God Class 13 collaboration
| N disharmony
- Dispersed | h
Coupling Brain Method as
\ | € o
—~ . _ ( Significant
¢ has | Brain Class Duplication
L has
. A
is
. classification
#'S disharmony
RefuBsed Parent W is (Tradition BrealkerW ias
equest J L J

W
Yo
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Viele Disharmonies ...

% SPIEETaIGH T ‘\Q/C’
Load Group Property Filter &
% ~root - |J God Class filter on (class group of systemn hibernate-distribution-2.3.1.G~) [63] |
E— = class group of systg! . .
| God Class filtel ™ Mame W Too ATFD LoCo |dent|ty
4 e AhstractEntitvFersister 653 0,08 306 3Tr52 =
- .
e ) € ) [& Save ) forg.hibernate.persister.entihr.AbstractEntihrF'ersister - ) dlsharmony
| ~root | org. hibernate persister entitv. AbstractEntityPersister | org.hibernate.persister.entity. AbstractEntitvP ersister |
-
class punic org . hibernate. persister.entity . AbstractEntitvPersister ii
GodClass 9 BrainhJdethod 8 IntensiveCoupling bl
Ohject
AbstractEntityPersister
This is a Fod Class because:
# somme of its methods access directly (or wia getterdsetters) 306.0 attributes from 73 external classes: Collaboration

o izBubclassEntityh-latme disharmony

O GodClass 2 FeatureEnvwy 1 Brainhidethod 1 IntensiveCoupling EntitvhJetamodel 0 getSubclassEntitvllarmes

< AhstractEntityP ersisterBrainbethod IntensiveC oupling

O GodClass 1 FeatureFnvwy 1 IntensiveCoupling PersistentClass @ getFilterTviap
O GodClass 2 FeatureEnvwy 1 Brambisthod 1 IntensiveCoupling Entitvhvstamode] @ getPropertySpan
O GodClass 3 FeatureEnwy 2 BrainlWlethod 3 IntensiveCoupling Table & getRoswd
O Property - getPersistentClass
O Property @ getifalus
O Settings © getDefaultBatchF etchZize
O GodClass 1 FeatureFnwy 1 IntensiveCoupling PersistentClass @ getTemporaryId TableMame
O Property @ geth-lame
O GodClass 1 FeatureEnvy 1 IntensiveCoupling PersistentClass @ getTemporaryld TableD DL,
O GodClass 1 FeatureFnwy 1 IntensiveCoupling PersistentClass & getEntityIame g .
O GodClass 1 FeatureEnwsy 1 IntensiveCoupling PersistentClass 0 getBatchSize CIaSSIflcatlon
O GodClass 1 FeatureEnvy 1 IntensiwveCoupling PersistentClass @ getloaderMame d.Sharmon
' y

< gencratel amy S electString

O ArrayHelper o tolntArray
O GodClass 2 FeatureFEnwsy 1 BrainbJdethod 1 IntensiveCoupling EntityhWietamodel © hasLazyProperties

org.hibernate.persister.entity. AbstractEntityPersister

W
=
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AGENDA

>
>
>

>Zusammenfassung, Literatur und Werkzeuge
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Zusammenfassung

Metriken messen

>

>

>

Grol3e und Komplexitat
Vererbung
Kopplung

Metriken kdnnen zur Aufdeckung
von potenziellen Refaktorisierungen genutzt werden

. Foto: pixelio.de - Olaf Rendler

Durch geeignete Kombination konnen (Fowlersche) Code Smells aufgedeckt
werden

Metriken missen grundsatzlich bewertet und interpretiert werden

Komplementar zu Werkzeugen wie PMD, JDepend
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MATHEMA

Erfahrung
mit Metriken

und
Werkzeugen
sammeln




Literatur

PROFESSIONELLE SOFTWAREENTWICKLUNG Martin Fowler

Refactoring

Wie Sie das Design
vorhandener Software
verbessern

William J. Brown, Raphael C. Malveau,
Hays W. ,Skip McCormick Ill, Thomas J. Mowbray

A“ﬁ. v Clean Code

A Handbook of Agile Software Craftsmanship
Mit Beitrigen von Kent Beck,
Iohn Brant, william Opdyke,

it Refactorln gs
in grof8en
Softwarepro;ekten

plexe Restrukturierungen erfolgreich durchfiihr

; =
BN , T Ll Ursachen, Symptome
n

r —'r———.ui,,!, s © . SHIvE W
Refactoring und Beispiellésungen

Patterns fir die Bereiche
Ent

¥y ADDISON-WESLEY dpunkt.verly
Robert C. Martin

METRICS AND MODELS
IN SOFTWARE QUALITY
ENGINEERING

SECOND EDITION

CODE Quality

The Open Source Perspective

Ob]ect-Oriented
Metrics
in Practice

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

Foreword by Stéphane Ducasse

STEPHEN H. KAN

Diomidis Spinellis

@ Springer
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(Some) Tools

> JavaN CSS 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

> |nFushion http://www.intooitus.com

> |nCode http://loose.upt.ro/incode/pmwiki.php/Main/Incode!from=Main.InCode
> COdECit)’ http://www.inf.unisi.ch/phd/wettel/codecity.html

> MOOSE http://moose.unibe.ch/

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

> Sonarj http://www.hello2morrow.com/products/sonarij
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http://www.kclee.de/clemens/java/javancss/
http://www.kclee.de/clemens/java/javancss/
http://www.spinellis.gr/sw/ckjm/
http://www.spinellis.gr/sw/ckjm/
http://pmd.sourceforge.net/
http://pmd.sourceforge.net/
http://loose.upt.ro/iplasma/index.html
http://loose.upt.ro/iplasma/index.html
http://loose.upt.ro/iplasma/index.html
http://loose.upt.ro/incode/pmwiki.php/Main/Incode?from=Main.InCode
http://loose.upt.ro/incode/pmwiki.php/Main/Incode?from=Main.InCode
http://www.inf.unisi.ch/phd/wettel/codecity.html
http://www.inf.unisi.ch/phd/wettel/codecity.html
http://metrics.sourceforge.net/
http://metrics.sourceforge.net/

Vielen Dank - Thomas.Haug@mathema.de

,However, a metric is not a god; it is merely
a measurement against an arbitrary standard“

Robert C. Martin

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

—16,2 * In(average(LOC))
+50 * sin (J 24+ PerCM))
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Classification Disharmonies

> Refused Parent Bequest (Fowler)

— Child class only partially uses or does not use inherited
methods at all.

>  Tradition Breaker

— Subclass providesﬁllairge set of new Interface methods
which are unré&lated to the serwces provided by the
parent class »

classification
disharmony
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Classification Disharmonies

> Refused Parent Bequest (Fowler) <
> Tradition Breaker

@™ E@l

spring-frarmewark-2.5 DefauItMessageListenerContainer|

file DefaultMessagelistenerContainer java . package org.springframeswork jms listener 0 system spring-framewoaork-2.5
public

Object
JmshAccessor
JmsDestinationAccessor
AbstractJmsListeningContainer
AbstractM geListenerContai
AbstractPollingM. geListenerC

DefaultMessagelistenerContainer

Class DefaultMessageListenerContainer

Class Overview Design Problems
Methods : 35 Tradition Breaker
Attributes @ 19 Refused Parent Beqguest

DefaultMessagelistenerContainer is a Tradition Breaker because...

... thiz derived class extends substantially the interface inherited from its base class
More precizely the class adds a significant number of public methods (7 new methods) Az a result the interface of the class has increased with 93% relative to its
base-class

classification

DefaultMessageListenerContainer is affected by Refused Parent Boquest because... dlsharmony

... thiz derived class uses only sparsely the inheritance-specific {i.e. protected) members defined by its base class
More precizely the class uses only 18% of the 11 protected members  provided by the base class

Furhtermaore, the class does wehich is 28% of all methods in the class, wehich is 14% of all methods.

Furhtermaore, the class does wehich is 28% of all methods in the class, wehich is 14% of all methods.
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ldentity Disharmony God Class - Spring 2.5.6

] sPIasmad|bH
Load Group Property Filter
# ~root J God Class filter on (class group of system spring-framework-2.5.6. SECO1) [43] |
% class group of system d . .
[ class: CBO = 14.0° Marme | ATFD | MG | TCcC | |dent|ty
j BeanDefinitionFP arserDelagate 53 214 013 = o
lcai e iy PropetyEditorRegistrySupport 26 £i3 0,21 T dISharmony
AbstractAutowireCapahleBeanFactory 18 204 0,03
HibernateTransactionManager 14 100 0,11
LocalSessionFactoryBean 14 104 0,06
StaticListahleBeanFactory 12 ] 0,26
IndiRmiClientinterceptor 11 48 0,07
JdoTransactionManager 11 B0 017
JpaTransactionManager 11 G 0,11 =1
EeanWrapperimpl 11 114 a17
ScriptFactoryPostProcessar g 48 0,11
GenericTahleMetaDataProvider g 44 0,05
MNamedParameterltils 9 56 1}
Order 9 58 0,05
AbstractBeanDefinition 9 129 0,06
AbstractPlatformTransactionManager 9 130 0,049
TopLinkTransactionManager 8 a0 o10
MutablePropertalues 8 a0 0,29 L
[+ € 5 ) »| | BeanDefinitionvisitor 2 a8 i} hd
o
F ) f ) f Save ) € org.springframework. heans factory xml BeanDefinitionP arserDelegate =N )I

| org.springframewark. beans factary xml BeanDefinitionParserDelegate | arg.springframewark. heans factory xml BeanDefinitionParserDelegate

3>

class pubtie Org.springframework.beans.factory.xml . BeanDefinitionParserDelegate
GodClass 5 FeatureEnwy 4 BrainhWlethod 1 IntensiveCoupling

Object
BeanD efinitionParsetDelegate

Thisisa God Class because
@ some of its methods access directly (or wia getter/eetters) 53.0 attributes from 17 external classes:

© initDefaultsF eatureEny =
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Combining metrics visually

Hibernate 3.2

MATHEMA gearconf&s

Software entwickeln im Team




1LY,

Ining metrics visua
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