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* Testbarkeit
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* Isolation und Refactorings



Testbarkeit

= Aufwand furs Testen
Kriterien

* operability

* decomposability

* observability

* controllability




Design for Testablllty (DfT)
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Test Driven Design vs. Legacy



Test Driven Development

write test
l | (refactor)
make the test

pass




Test Driven Development

write test
(refactor) l | (refactor)
NELCROERCE

pass




Test Driven Development

write test

(refactor) l | (refactor)
NELCRUER G
pass
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Test Driven Development

write test
Interne Qualitat
USEER l | fEEeD), => Test Driven Design
NELCRUERER
pass

Externe Qualitat
Funktional



Test Driven Design
* Drive Design Te St

kontinuierlich
minimalistisch (YAGNI)
testbar <=> gutes Design

Code




Test Driven Design

* Drive Design
kontinuierlich
minimalistisch (YAGNI)
testbar <=> gutes Design
* Feedback auf Design
,Listen to your tests®!




= keine Tests

schlecht testbares Design
* eigener Code
* 3" Party Code (Frameworks)
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Renovierung

Doppelt schwierig
* Noch wenig KnowHow im Team

* Schwer testbarer Code
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Renovierung

* ,Lazy“

* Fixierung mit Systemtests

* Refactoring Nach Feathers 2004
* Unittests fur neue Features
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Isolation



|solation

Ziele
* Klarer Fokus
- Testaufwand sinkt
- Fehlerlokalisierung
einfacher
* Performanz




front door

* KEINE Isolation O @ csting
* round trip tests Test ®

) rer  1s
state verification depended on components

(DOCs)

_STORK HOTEL

Begriffe nach Meszaros 2007
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back door
Unittests gegen ’ ‘

- Blatter Test
- ,,Units” mit DOCs

Begriffe nach Meszaros 2007
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|solierbarkeit

Test

Test

Doubles
Test Doubles nicht setzbar

1 Refactorings



Beispiel: Logger

public class Logger |

public void log(3tring message) |
Date timEStamp|= new Datel):

—tring formatedTimeitamp = new SimplelDateFormat ("hhitmm:=sz"™)
Sormat (timedtamp) -

mvstem. ot.println(formatedTimeltamp + " " + message) ;

H
public class LoggerTest |

dTest
public void test() throws Exception f{
Logger logger = new Logger () :

logoger. log [ "message™) ;

.2 Problems @) Javadoc | [, Declaration | B Console 2
<terminated> LoggerTest.test [JUnit] C:\ProgrammelJavaljrel
03:42:20 message



Probleme

public class Logger |

public void log(3tring messadge) | L
Date timeStm@ﬁeﬁ;ﬁbcontrouablhty (INPUT)

—tring formatedTimeitamp = new SimplelDateFormat ("hhitmm:=sz"™)
Sormat (timedtamp) -

mvstem. ot.println(formatedTimeltamp + " " + message) ;

H
public class LoggerTest |

dTest
public void test() throws Exception f{
Logger logger = new Logger () :

togger. loglfmessas="™l ! Observability (OUTPUT)

* { Problems | @

Javadoc | [&, Declaration | & Console 27

k. test [JUnit] C:\Programme)Javaljrel




Ursachen

public class Logger |

public void log(3tring mwessadel |
Date Cimedt = new Datel(]:

—tring formatedTimeitamp = new SimplelDateFormat ("hhitmm:=sz"™)
Sormat (timedtamp) -

<::: mvstem. ort.priptln(formatedTimeltamp + " " + message) ;
¥

statische Abhangigkeiten
* Konstruktoraufrufe
* Singletons



Statischer Aufruf => Objekte

public class Logger |

public void log(2tring message) |
Date timeStswmp € _Cimelource.gedTime ()

String formatedTimeZtamp = new SimpleDateFormat ("hhimmnm:zsz™)
Lformat (timeStamp) »

String line = formatedTime3tamwp + " " + message:

< linedppender Append|line) ;
h

Zitat aus Freeman / Pryce 2009



Statischer Aufruf => Objekte

public class Logger |

public void log(2tring message) |
Date timeStamp € _timelource.gedTime ()

String formatedTimeZtamp = new SimpleDateFormat ("hhimmnm:zsz™)
Lformat (timeStamp) »

String line = formatedTime3tamwp + " " + message:

< linedppender Append|line) ;
h

Klasse <=> |Interface

* weniger Aufwand * Abhangigkeiten
* ,don't mock concrete expliziter
classes” geringer (ISP)

* Semantik durch Rollen

Zitat aus Freeman / Pryce 2009



~Setzbarkeit”

public class Logger |
public void log(3tring message)] {[]

private TimeSource timelource;
private Linelippender linelppender:

public Logger(TimeZource time2ource, Linelppender linelippender)) {

this.timeSource=—imelonroe
this. linekppender = linelppender:

Dependency |

*DOCs setzbar

* Konstruktor vs. Setter
*kein static

!"‘
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Stub mit Bordmittel

public void test ()] throws Exception {
TimeZource timel3ourceltubh = new TimeZ3ource () |
public Date getTime () |

retma_toie 01 oo oo>  Confrollability (INPUT)

h
L
Logger logger = new Logger (timelourcedtub, CONSOLE TINE APPENDELR) ;

logoger. log ( Message ™) ;

[ Problems | @ Javadoc | [&, Declaration | B Consale &3

<terminated = LoggerTest3. kest [JUnit] C:\Programmel Javalijrel  6.00binl javaw. exe (28.11.2011 19:26:06)
< 01:00:0Dmessage

* Input kontrollierbar
* etwas sperrig



...Stub mit Mockframework

public void test() throws Exception {
TimeZource timelourcel = mock (Timelource.class) ;
stub{timelourcestub. ge ime ()] .toReturn (TIME 031 o0 00);

Logger logger = new Logger (timesourcestub, CONSOLE LINE APDPENDER) ;

logger. log [ "message™) ;

2 Problems | @ Javadoc | [, Declaration | B Console 52

<terminakted = LoggerTesk3.tesk [IUnit] C:\Programmel Javaljrel . 6.00bintjavaw. exe (258.11.2011 19:26:06)
C 01:00:0Dmessage

einfacher bei breiteren Interfaces



Test Spy mit Bordmitteln

@Te=t

public void test () throws Exception |
/7 =setup
TimeZource timelourceltubh = mock (TimeSource.class) ;
stub(timelourceitub.getTime () ) .toReturn (TIME 01 00 0Q);

LinelippenderTest3py linebppenderTestipy = new LinelppenderTest3pvi) ;

Logger logger = new Logger (tiwelourceltiub, linebkppenderTestipy) !

ff execute
logger. log | "message™) ;

Observability (OUTPUT)
o owerify

< assertEgquals("01:00:00 message™, linedppenderTestSpy.linejr >
¥

public ElaxE:EéneﬂppenderTESt%EE:implﬂmﬂnts Lineippender |

public 3tring line;

[dCrrerr ide
public void append(3tring line)
this.line = line;



Test Spy mit Mockframework

dTe=t

pubhlic void test () throws Exception {
// setup
Timelource timelourcestub = mock (TimeSource.class) ;
stub(timedourcedtub.getTime () ) .toReturn (TIME 031 00 00

Lineippender linedppenderTestSpy<E mock (Lineippender.class): O

Logger logger = new Logger (timelourcestulh, linelippenderTestipy) !

Ffoedecute
logger. log( Mwessage™)

A yerifas

(:::E%rifyilineﬂppenderTestSpy].appendi"DI:DD:DD mEESﬁQEEEE::>

* knapp
* _behavior verification®



Transitive Abhangigkeiten

public class CustomerGUI |

Jtrainwreck code”

public void renderCustomers(] | Begriff von Freeman / Price 2009

servicé:E:gﬁplicatiDn.gEtCustDmerHDdulEi].getBusinessLayeri].gEtCustumerSearchSErvicEEIz:D

customers = Service.sSearchillCustomers():

! Problem: Implizite Abhangigkeiten

. '-4 = = ___7.._“ i " ll
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Transitive Abhangigkeiten

public class CustomerGUI |

private CustomerIearchiervice sSerwvice:

public CustopercUI (Customeriearchiervice serwvice] |
this.zerv = Service;

* Abhangigkeit explizit
public void renderCustomers() |
SCusStomers = sService.searchlbllCustomers() ; * nur zu ,,NaChbal‘n“

RanthPice' 2009
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Objekte

* kennen nur Nachbarn
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Unfokussiert

public void log(3tring message) |

Date tLimeitamp = timeSource.getTime() !

Gfing formatedTime3tamp = new SimpleDateFDrmati"hh::mm:ssD

Lformat (CimeStammp) ;

= formatedTime3tamp + " " + message:

SLtring line
linebdppender.append(line) ;

[ Test
public void testLog() throws Exception |

ffowerify

FerifiyvilinelippenderTest3py) .appe ("O1:00:00 message™) ;

2 Aspekte auf einmal



Extract Class Refactoring

public void logi3tring message) |
Date timeltamp = timelource.getTimel) ;

string formatedTime3tamp =<EEEEStampFDrmatter.fDrmatitimeSt%EEE})

String line = formwatedTimeStamp + " " + message; fOkUSS|erter
linelippender.append(line) ;

=t
public void testTimelStawmpFormat () throws Exception |
gssertbguals ("01:00:007, formatter.format (TIME 01 OO0 O00)):;

einfacher testbar

dTest
public void testTinmeStampHourLimit() throws Exception f{
gssertfguals (M01:59:59", formatter.format (TIME 01 55 L£8R)):



DfT Strategie
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