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We r bin 1 ch &

> Dipl.-Inf (Univ.)

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

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

> Schwerpunkte
I Software Architektur

I Verteilte Systeme
I Objekt-Relationales Mapping

E-Mail: thomas.haug@mathema.de
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Motivation T Der Wartungsalptraum

> 80% der Kosten stecken in der Wartung

Year Proportion Definition
of software

Reference

> Softwarewartung i s T ete
eines Softwareprodukts nach dessen | | System maintenance & i (2000
. evolution / total software costs
AUS“eferung’ um Fehler ZU 1993 75% Software maintenance / Eastwood
information system budget (1993)
beheben, Performanz oder andere (in Fortune 1000 companies)

. 1990 >90% Software cc.)st devoted to Moad (1990)
Attribute zu verbessern oder volution | total software costs
Anpassungen an die veranderte 1990 ) 00-70% e | T (19907
Umgebung vorzunehn budaets ) e

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 T Der Widerspruch

Thin Client Thick Client
Presentation Iayer{ KEEP |T
¥
Applicat‘lon layer SIMPLE
}Integration layer STU Pl D
oo
Database Legacy system
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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'.\
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Motivation T Measure and Check

> Prozesse
I Test Driven Development
I lteratives und inkrementelles Vorgehen

> Laufzeit
I Test Coverage
I Memory Analysis
I Deadlock Detection
.

> Statische Codeanalyse

I Design und Code guidelines
Y Design- and Code Reviews

I Statische Analyse Werkzeuge
I Metriken
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Klassifikation der Metriken

70er

Basis Metrics

McCabell Halsteac
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Lines of Code

Source Lines of Code (SLOC)

> Physikalische LOC
I~ Codezeilen, Kommentare, etc. zahlen mit

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

I Anweisungen abzahlen

Vleasuring programming progress by lines of code is
like measuring aircraft building progressbywe i ght o

Bill Gates
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Lines of Code

> LOC vs |_L_Q¢ SR

for (int i = 0; i <10; i+4) 'L-OC =2
System.out.println( | +". value"); LLOC =2

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

{ _
// print to console LOC =5
System.out.println( i+ " value"); ILOC =2

}
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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 [ ]
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Komplexitat

> Cyclomatic Complexity (CC(N))

> McCabe, 1976

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

> Beispiel CC =47 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 McCabevalues 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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Ei nen Moment é

? Kopplung ? ? Vererbung ?
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