Lecture Objectlves

1)
2)
3)

4)
5)

RhockBhiecs

"V 14\ /’7 /,/

Explain the concept of testing stubs. * -
e

Define the term testfdoubl

Explain the relationship between Dummy Objects, Fake Objects,

Stubs, and Mocks -
a— =

Explain the concept of the Mock Object testing pattern.

List the three steps necessary for testing a system with mock
objects.

6=~ Construct a mock object for a rudimentary system and use this

object for the purpose of constructingunit tests.
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An Ice Warning System
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What is a testing stub?

* A Stubisadummy procedure, module
or unit that stands in for an unfinished

portion of a system
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Test Double Types

Dummy objects

— Objects that are passed around but never actually used.
Usually they are just used to fill parameter lists. «=
Vthey are/ : 4

Fake objects A'A /y"/ l‘?fyff,‘ &

~s74
— Objects which actually have working implementatiné,fut; 7
usually take some shortcut which makes them not suitablt/

for production. ___.-7 .fg}/’?//ﬁ " J',(-

Stubs

— provide canned answers to calls made during the test,
usually not responding at all to anything outside what's
programmed in for the test. Stubs may also record
information about calls, such as an email gateway stub that

remembers the messages it 'sent’, orgmaybe only how mgny
messages it 'sent’. 'A/Ll ‘-f- Jl‘u

Mocks Objects [—’7 h ~]feN
— Objects pre-programmed with expectatiohs which Torm a

specification of the calls they are expected to receive.
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* Any dummy object that stands in for a
real object that is not available, or is
Mot difficult to use in a test case




How can Mock Objects Help Us?

The Real object has nondeterministic behavior (it
produces unpredictable results, like a stock market feed)

————
The real object is difficult to set up
The real object has behavior that is hard to trigger (for

examplefa network error; 5

The real object is slow
The real object has (or is) a user interface

The test needs to ask the real object about how it was

used (for example, confirm that a callback function
actually was called)

The real object does not yet exist (a common problem
when interfacing with other teams or new hardware

systems)
Introduction to Software Verffication, - %
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Client <<interface>>
""""" > Subject -

4[> DoAction() <|—

5

Ca /
o /e i”(
RealSubject
>

DoAction() DoAction()
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* Create them by hand from scratch -

* Create them by hand, using the

MockObjects library —f,, /5

Use MockMaker to generate the mock
object prior to execution

Mock Objects

Use EasyMock to generate the mock
————————

object at runtime
* Use another Mock Object Tool
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Steps necessary to test with

Mock Objects

e Describe an object through the usage of

aninterface.a’q//”v; V4 7//
(read e My // /y fe /'-*"//"wa#

* Implement the interface for production 7'

code:j C//L- lye k/}//
fest

* Implement the interface in a mock
object for testing_-; [,, 4 7/(.-

£ Tt vess)on s
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Weather Bug

* The weather bug is a Java program
which monitors the current conditions
for a given zip code.

— Current Temperature s
-

— conditions &
— Windspeed <
- Wind chill -

* Will display an alert message if the wind
chill is dangeroqsi(below 32)
WES———
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Weather Bug Design

class Weatherfna I'_I,r:.er/
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. - high: int= IntegerM IN_VALUE

- low: int= InEgerMAX_VALLE

- wi: WeatherMonitorinerizce

- weatherSource: WeatherGrabberinterace =

- windChill: double =010

- WINDCHILLWARNINMGTHRESHOLD: double = 22.0 [read Only}

calew late Wind Chilly : double

resetHig hAndl owReadings]) | woid

Weatherfnahzarfui Weathedd onitorintergce, weatheSource WeatherGrab berintedzoe)
- writelLogEntry) : woid

+
+ refeshl) : woid
+
+

-weatherSourze q
-curenflVeather \

-Iil'ltEr_h[El- - gint=races
R We atherConditions Interfs ce ki
+ appen dCon ﬂ:l'rf:l-:l'.I5|"FE'.2':'rT:l.-'f|.,_l::l.Flf_='J'.l?l -_-Stn.'ng} > void + geiConditions)) - Sting + geiConditions( : We a.r'h erCondition sihieface
+ ﬂJSpIEM?m;I.UIQlH? ==age Siang) ;- woid ¢ petTempemin + requ grl.-ﬁ ather() - -.-*:u:.I -
+ getdpCode() : Sinng . + getWindspeed() - int + =eidipjzipCode -Stnng) : voud

L

JFEm=

Y ahooWWeathe riGra bbe
gui::We atherM cnitorGU|

-  EmpeEters: 0n
- weather String=""
- windspeed: int=0
- &p: Sting

+ HEIGHT: int=200 madOnly Sl
- res: DisplayPansl

- senialWersionUID: long = 1L {readOnhyd
+ WIDTH: int= 400 {r=ad Onbyd

- zp: dpPan=l

+ getCondifions]) : WeatherConditiondnterizce
- giveM eT extBetween{z :Sting, before String, after :String) : String
+ meguediVasther]): wid
t) + =tfApftempdp String}: woid
+ 3 I'-:--:-'Wa-.atrarﬁrahei[tarrpﬂp Sting)

+ appendConditiongtextToAppend :Sting) : void
- ceaelContentd) : woid
displapiNaming{messge (String ) ; woid
getfipCodeal) : Sting

mainfargs (String [} : woid

Wiz a thedd onitorGUI{)

+ + + +

Introduction to Software Vertfication,

I'F1 a +'\.-'\-|-'\-:i—1-11' 7} Iﬂl Iﬁll:l _
=g

l. FLL 1AL




£d Vikaths rana ly zar /)

Operating Sy dem uk-Weatherkonlo iz

90 7 Din;y#rﬂ

*nalf'.'?s'tnﬂgm

-

| MesmerMonim Uil o)

YahoowWeamerkzR0 ben

4

geZip Code() -Sting

|
|
|
|
o
|
|
|

= Elp(Sting)
B QueshiVe am er) [
getCol@ons() ‘Weatne rZonditlon /y
xlnfaris cos

————— ‘WeatherCon dRlonsinterdaca
ol
{ etConditho ns) -String
L I peratue oint

geTemperatue ) -Int

) :double

Al cu Eteind Ch Hi

getTemper e} nt

getindspeed() int

| I | witeLogEnty

appe ndCo ndiflons(s trin g)

[windehill <Wind Chlll Wamin g Thresho i [display Wam In g{Strin g)

CI : E— . :
ntroduction to Software Werfication,
| ; , ] 1

o Copyright 2009

e i —— — — —— — ——— ———— ———— ——— — ——— ——— ____l

L




£d Vikaths rana ly zar /)

Operating Sy dem

jgul-Weatherkonlio s

|
[
maln {Sting(T 1

-

‘e atherkdoniio k=L

‘ ‘we athertoniio L

Mf 177

S

]
1
— / | ‘Yanoowesmersmaooergiong
i anl
|

I
Ifornters e, WeatherseoDr nEface) Weatherana ly 2er

reiE (]

———— i ——— i ——— ——— ___l

geZl Code()-Sting

————— ==

& Flp(Str

YahooWeaherERDben

al \i

Equesfivea e

I A S

getCondRlons]) ‘Weaihe K 1ndiflonsinike face

|
I
|
|
I
=
I
|
I
|
|
I
I
|

\

—

¥ Cony
("4

L o 4'7'5"&;74/"

s~

WeatherCondRlonshteface

zlntara cex

|| g calculatewingcn

|
| -.pl_‘
ol
;E'.:lll'llﬂ'.i:l 'Iﬁ: S'.ﬂ'l-;
gefTemperaiue {j:Ini
-
-;E‘.TE"H:IEIE'.JE: Imt
——

() :double

getTemper e} nt

gemwindspead() dnt

| | | wiiteLogERty
! appendCor Iflons irn g)

[windchill <Wind Chlll Waming “hresho i [display Wam In g{Strin g)

CI : E— :
Introduction to Software Werfication
|

e Cop wiaht NG

L

&
&
"
""nii|
.

;




-y

SE2832 Introduction to Software
Vertfication




JMock
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e What s the class under test?

* Which classes need to be mocked?

Structuring our Test

Introduction to Software Vertfication, L %
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Basic source code

import Jjunit.framework.TestCase;

import org.easymock.EasyMock;

public class StockQuoteAnalyzerTester extends TestCase
{

private WeatherAnalyzer classUnderTest;
private WeatherGrabberInterface mockWeatherSource;

private WeatherMonitorInterface mockUI;

Introduction to Software Verffication, . %
Copyright 2009 a i



Defining Mock Objects

* Mock objects revolve around execution
scenarios

— Derived from sequence diagrams

Introduction to Software Vertfication, - %
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Lets start simple

* Testing the high and low

— How can we test the getHigh and getLow
methods?

Introduction to Software Vertfication, . %
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1. Read the high of an unread system?
1. What should it be?

2. Read the low of an unread system
1. What should the low be?

3. Simulate a temperature of 72F.
1. High=72,low=72

4. Simulate a temperature of 73F
1. High=73, low=72

5. Simulate a temperature of 80F
1. High 80, low 72

6. Simulate a temperature of 65
1. High 80, low 65

Testing high and low

Introduction to Software Verffication,
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How will we test this

system?

 Plan of Attack

— Create a mock object which implements
the interface for the two classes

— Instantiate an instance of the class to be
tested interfacing with the mock object.

— Write the Junit tests for this

Mock Objects -



