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Testning

v Testningens huvudsakliga syfte ar att reducera risker.

v' Osikerhetsfaktorer inom utvecklingen av ny programvara kan fa ett projekt
att spara ur.

v" Aven mindre risker kan orsaka forseningar

v" Genom att kontinuerligt testa och 16sa pdkomna problem kan man
— Identifiera risknivéer.
— Fatta vél underbyggda beslut
— Daéarmed reducera osidkerhet och risker och fa bort fel.
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Testprocesser — ISO29119 (jmf. med UP)

[ Organisationens testprocess }

[Statiska tester} [Dynamiska tester}

Integritet!!!
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Dynamiska tester

(Phase) Control
Test Plan l Directives l ITest Measures
/ Dynamic Test Processes \
Test Test Results [No Issues
i Specification Noticed]
H Test Design & _> Test Execution
Implementation
[Issue Noticed or

Retest Result]

Test Environment
Requirements

Test Environment Test Incident
Set-up Test Environment Reporting

Incident

\ Readiness Report Report /
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Test Suite — “Testsvit”

v En samling av testfall for att testa ett mjukvarusystem
v" En testsvit innehaller

— Testfall for olika objekt, mal och tekniker.

— Information om hur man skall konfigurera SUT (System
Under Test)

v Dessutom beskrivs hur systemomgivningen skall sittas upp

Organisational Test Process

bk n Orgasatinal Tt Decumenaion

Test Test
Test Planning Monitoring & Completion
Control

Static Test Test Management Dynamic Test
Processes Processes Processes
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Testobjekt, malsattning & tekniker

1. lIdentifiera - Test Object =» Vad!
2. Definiera - Test Objective =» Varfor!
3. Vilj - Test Technique =»Hur!

Testsvit

Organisational Test Process

Test Plan,
Control
Directives

l

Test Planning
l Test Measures l

Organisational Test

Documentation Documentation

Test
Monitoring &

Control

Test Plan, Control
Directives

Test Plan,
Test Completion Report,
Test Measures

Static Test
Processes

[

Test

l

Feedback on Organisational Test

Completion

Test Plan,
Control
Directives

I Test Measures

Test Management
Processes

) | ) |

Dynamic Test
Processes

1
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Test nivaer kopplat till faser

I varje iteration kan vi testa pa olika nivéer
Unit-test kopplas oftast direkt till utvecklare
Funktions/Integrationstester

Systemtester

SN N XX

Acceptanstest, sent 1 transition-fasen

Kravspec. \
Arkitekturdesign

Detaljerad design

Implementation

Acceptanstest

Systemtest
Integrationstest

Unit-test
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Unittester (UT)

UT, verifiera de minsta testbara enheterna 1 ett system.
Test Object ar "unit” (typiskt en klass eller metod)
Test Objective ar att identifiera fel/defekter 1 koden.
Dynamisktestning

SN XX

— UT anvéander ofta ”white box testning”.
— Utfors darfor oftast av utvecklare med direkt tillgang till koden

— Man mater “kodtickning” (code coverage)
v' Statisk testning

— Granskningar
— Kodstandard

Linnaeus University T



White-box testning —

v Alla-vigar(omojligt)
v' Instruktion

v' Gren

v Villkor (Multi-villkor)

Tackningskriteria

int ex(int x, int y) {
x>=9 y>-3 int z = 0;
T T [ if ((x >=9) && (y > -3)) {|
F T }
- . } return z-22;
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Tackning - Example

if ..
if .. Instruktion 5/10, 50%
else ..
Gren 2/6, 33%
else ..
if .. Vig 1/4, 25%
else ..
endif
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Mata tackningsgrad — Instrumentering

v’ Instrumentering dr en teknik som ldgger till funktionalitet som endast
anvands under utvecklingsfasen.

— Vanligast ar att man instrumenterar kallkod
— Aven mojligt att instrumentera genererad kod, exempelvis binirkod
v' Instrumenteringar kan ldggas till tas bort allt eftersom behov finns.

v' Varfor?
— Péverkar exempelvis prestanda negativt!
— Komplicerar felsokning.
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Anropsgraf (Call-graph)

v En grafnotation for alla mojliga exekveringsvégar.
v En graf bestér av noder och bagar (kanter)
v Varje nog representerar ett sa kallat “basic block” (basblock)
— Basblock: en f6ljd av kod utan hopp (ut) eller hopp maél (in)
« Mal péborjar ett block
* Hopp avslutar ett block.
— Riktade bagar representerar hopp 1 anropsflodet.
— Tva speciella block:

* Ingédngsblock, genom vilket programflodet paborjas 1 anropsgrafen
» Exitblock, genom vilket allt flode lamnar anropsgrafen.
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Call-graph (Anropsgraf)

1 public int p(int x, int y) {
while (x > 10 ) {

x = x - 10;

if (x == 10) break;

if (y < 20 && x $ 5 == 0) {

© @0 o~ w|n]

vy = y+ 20;
}
else {
y =y - 20; X
11
12 return 4* (x+y);
5, N\
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Exempel — CFG, Instruktionstickning

1l public int p(int x, int y) {

2 while (x > 10 ) {

3 Xx =x - 10;

4 if (x == 10) break;
5 }

6 if (y < 20 && x $ 5 == 0) {
7 y = y+ 20;

8 }

9 else {

10 y =y — 20;

11 }

12 return 4* (x+y); T
13}
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Testfall 1: Instruktionstackning

1 public int p(int x, int y) {
Let X =20.Y = 10 2 while (x > 10 ) {

3 X = x - 10;

4 if (x == 10) break;

5 }

6 if (y < 20 && x % 5 == 0) {

7 vy = y+ 20;

8 }

9 else {

10 vy =y - 20;

11 }

return 4* (x+y) ;
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Testfall 2: Instruktionstackning

Let X=20,Y =30
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Exempel — CFG, Grentackning (Branch)

1 public int p(int x, int y) {
while (x > 10 ) {
x = x - 10;
if (x == 10) break;

2

3

4

5 } 7'
6 if (y < 20 && x $ 5 == 0) {

7 y = y+ 20;

8

9 else {
10 vy =y — 20;
11 }

12 return 4* (x+y);
13}

Testfall 1, Let X =20, Y =10
Testfall 2, Let X =20, Y =30
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Tackningsverktyg — EclEmma

& Java - CursorableLinkedList.java - Eclipse SDK = |EI|£|
File Edit Source Refactor Mavigate Search Project Run Window Help
Jti- e | @-3-0-Q- |EHFG- 2 -5 C- - |®F | S H|& 3
U JUnit &3 | DN I m b V) CursorableLinkedList java X =0
Finished after 34,898 seconds S public boolean addill{int index, Collection c¢) { A|l:|
Runs: 1300913009 B Erors: 0 B Failures: 0 LEICLHSEMPTFINEN
return false; —l

| } else if{ size == index || size == 0) {
E! Failures Hierarchy BEUATEED GEEVULILIEH 5
; } else {

5] junit, Framework., TestSuite

(=) junit.Framework, TestSuite
[ TestBagUtils
- org.apache.commons.collections. TestClos
org.apache.commons. collections. TestColle
TestBufferUtils
TestEnumerationUtils
E org.apache.commons.collections. TestFact

= Listable succ = getListableldt (index):;
Listable pred = (null == succ) ? null : succ.prev();
Iterator it = c.iterator():
while (it.hasNext ()} {
pred = insertListable (pred,succ,it.nexti)]):;
}
return true:;

[ TestListUtils }
[ Testmaptils ¥ =
org.apache.commons. collections. TestPrec ﬂ | _,'J
TestSetLtils = =
i) org.apache. commons. collections. TestTrar Problems | Javadoc | Declaration | Console ﬂa Coverage 23 (]
[ Testarraystack TestAllPackages (31.10,2006 15:04:14) Q[) ® & =R - | B,E B~
- TestBeanMap
org.apache.commons. collections. TestBina— Element I Coverage I Covered Lines I Total Lines |
TestBoundedFifoBuffer = java - commons-collections - 79,5 % 10927 13738
E) TestBoundedFifoBufferz =] {B org.apache.commons. collections L 74,1 % 3842 5183
[E) TestCursorableLinkedList J) Arraystack.java = 86,5 % 32 37
[ TestboubleOrderedMap 9] BagUis.java e 86,7 % 13 15i=
[E5] org.apache.commons. collections. TestExte J] BeanMap.java - 72,4% 155 214
TestFastArrayList [J] BinaryHeap.java = 87,6 % 127 145
TestFastArrayListl [J] BoundedFifoBuffer.java - 93,2 % 82 88
E TestFastHashMap [J] BufferOverflowException.java = 55,6 % 3 9
[ TestFastHashMap1 [J] BufferUnderflowException.java = 88,9 % 8 9
L] TestFastTreeMap [J) BufferUtils.java ] 30,8 % 4 13
TestFastTreeMap1 = [J] Closureutils.java ] 93,9 % 31 33
< | > [J] CollectionUtils.java = 92,4 % 293 317
@ ComparatorUtils.java - 8,6 % 3 35
= Failure Trace =5 - [J] CursorableLinkedList.java = 85,4% 444 520 |
[ | | writable Smart Insert | 149 : 28
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Exempel— EclEmma

v Visar om killkoden exekverats eller ¢j
— Fullstandigt
— delvis

v' Rott — Inte alls

public boolean addill (int index, Collection c) {

if (c.isEmptyi()) {
return false;
} else if( size == index || size == 0) {
return addill (c):
} else {
Listable succ = getListableldt (index):;
Listable pred = (null == succ) ? null : succ.prev():
Iterator it = c.iterator():
while (it.hasNext()) {
pred = insertlistable(pred,succ,it.next());

}

return true;
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xUnit — Arkitektur for Testramverk

v Testningsramverk som anvénds for att skriva och utfoéra upprepade
automatiska tester

v Ger en struktur for att skriva “testdrivare”
v" xUnit inkluderar:
— Assertions for att testa forvantade resultat
— Mojligheter att dela “gemensam testdata”, testfixturer
— Mojlighet att skapa testsviter
— Grafiska och textbaserade “testrunners”

v' Exempel,
— JUnit — junit.org

— xUnit — xunit.github.io
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xUnit Arkitekturen — Tester

v xUnit anvénds for att testa ...
— ... ett helt testobjekt (t.ex. en klass)
— ... endel av ett objekt (t.ex. en metod eller ett antal samverkande metoder)
— ... interaktion mellan flera objekt (Integrationstestning)
v En testklass innehaller fler 4n ett test
— Varje test skrivs 1 en testmetod
v’ Testklassen omfattar dven :
“Testrunners” for att exekvera testerna (”main()”)
— En uppsattning testmetoder (test cases) med assertions
— Metoder for att (fixtures)
 korrigera tillstdndet fore ett test
» uppdatera tillstindet efter varje test Sequencing
* och/eller efter alla tester
v" Mer information finns pé junit.org
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En gang till, men nu 1 bilder ﬁ - \

4 )
ett enhetstest till
< test runner > testfall (for en metod)
ett testfall till
J
v" Ett enhetstest testar metoderna i s ~
en klass ett enhetstest till
v’ Ett testfall testar en metod ett testfall till
v Du har flera testfall for varje metod ett testfall till
v En testsvit innehéller och et testfall till y
kombinerar flera olika testfall
v’ Testsviten far stdd fran en enhetstest(for en klass)
testfixtur som satter upp och tar testfall (for en metod)
ned testomgivningen ett testfall til

v’ “testrunner’ some koOr enstaka
enhetstester eller hela sviter
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Att skriva tester for xUnit — exempel JUnit

v @test

AN

Anvind metoder 1 klassen junit.framework.assert

v Varje metod kontrollerar ett villkor (assertion) och aterrapporterar till
“testrunnern” om ett test gick fel eller inte

v' “Testrunnern” anvénder resultatet for att rapportera tillbaka till anvéndaren.

<

Alla testmetoder returnerar void

v' Exempel pa nagra metoder i junit.framework.assert

assertTrue (boolean)
assertTrue (String, boolean)
assertEquals (Object, Object)
assertNull (Object)

Fail (String)
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Att ta fram testfall fran anvandningsfall

Orginal: Chris Collins, www.christophertcollins.com/presentations/UnderstandingUseCases.ppt

v Liknar whiteboxtestning och siktar pa hog tdckningsgrad
v" En process i fyra steg
— Steg 1: Identifiera vagarna genom ett anvindningsfall — {Scenario}
— Steg 2: Identifiera testfallen — ett eller flera for varje scenario
— Steg 3: Identfiera testfallen
— Steg 4: Lagg till testdata sa att testfallen blir kompletta
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Exempel — Anvandningsfall “Las upp skarmen™

Unlock Screen
v' Primarflode

1.

nali e

5.

The user selects unlock command

System brings up logon screen

The user enters valid user Id and password
The user selects to logon

The system unlocks the screen

v Alternativflode 1 — Invalid Password
— 3a. The user enters valid user Id and invalid password
— 4a. The user selects to logon to the system

— 5a. The system indicates error logging on and returns to logon screen
v Alternativflode 2 — Cancel

— 3b. The user select to cancel

— 4b. The system does not log user on and returns locked screen
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Steg 1: Scenarios for anvandningsfallet

Start anvandningsfall

Alternativflode 1 Primiarflode

Alternativflode 2

Slut anvindningsfall
Slut anvindningsfall
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Steg 1: Scenariomatris — Identifiera scenarios

Scenario # |Ursprungsflode |Alternativflode Nasta Alternativ  |Nista
Alternativ
1 Primirflode
2 Priméarflode Alternativflode 1
3 Primiarflode Alternativflode 1 |Alternativflode 2
4 Primarflode Alternativflode 2
Linnasus University P




Exempel — Anvandningsfall “Las upp skarmen”

Unlock Screen
v' Primarflode

1.

nali e

5.

The user selects unlock command

System brings up logon screen

The user enters valid user Id and password
The user selects to logon

The system unlocks the screen

v Alternativflode 1 — Invalid Password
— 3a. The user enters valid user Id and invalid password
— 4a. The user selects to logon to the system

— 5a. The system indicates error logging on and returns to logon screen
v Alternativflode 2 — Cancel

— 3b. The user select to cancel

— 4b. The system does not log user on and returns locked screen
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Steg 2: Testfall

Test Case |[Scenario Unlock Userld |Pwd |Logon [Expected |Actual
Id Screen Cmd Result Result
Cmd
1 Scenario 1
2 Scenario 2
3 Scenario 4
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Steg 3: Testvillkor

Test Scenario Unlock |Userld |Pwd Logon Cmd |Expected Actual
Case Id Screen Result Result
Cmd
1 Scenario 1 Valid Valid Valid Yes Logon
2 Scenario 2 Valid Valid Invalid Yes Failure
Return to
logon
3 Scenario 4 Valid N/A N/A No Return to
Screen Lock
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Steg 4. Lagg till testdata till testfallen

Test Case [ Scenario Unlock |[Userld |Pwd |Logon Cmd Expected Actual
Id Screen Result Result
Cmd
1 Scenario 1 Ctr-atl- cte abc Ok Btn Logon Logged on
del
2 Scenario 2 Ctr-atl- cte abd Ok Btn Failure Returned
logon
3 Scenario 4 Ctr-atl- N/A N/A Cancel Btn Return to Returned
del Screen Lock | to Screen
lock
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Test Driven Development

If it's worth building, it's worth testing.
If it's not worth testing, why are you wasting your time working on it?

v’ Testet ugor en designspecifikation
— Pre och Post Villkor

— Metodsignatur

v Tvingar designern att tinka “hur skall den anvindas” innan “hur skall den
impelmenteras”

[ Skriv test Omstrukturera ]

TDD handlar inte om testning, det handlar om design!
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¢
v

Test First Development
Add a test
v" En av det grundldggande principerna
v' Detta dr ingen process y
ﬁ[ Run the tests ]
v' Ar en princip (practice) inom “agile _
development” 1[ Bk
v Kan anvéndas for att skapa hierarkiska design —[ g e ]
strukturer
l [Pass,
. ‘ Development
[Fall Run the tests ] Eostntes

[Pass,
Development stops]
Copyright 2003-2006 Scott W. Ambler

Linnaeus University P



TDD — Tva nivaer

v Acceptansniva

— Hogniva
— Integration
— Specifikation for

v Utvecklarniva
— Detaljeradniva

— “Unit n1va”

[Pass,
Development
continues]

.

\ 4

Add an
acceptance test

[Pass]

17
—

Run the

[Developer
Make a little | TPP]
change

[Fail]

acceptance tests
- WV
[Fail]

\ 4

Y

Run the I‘

Combining Acceptance TDD/
BDD and Developer TDD

Copyright 2003-2008 Scott W. Ambler

Add a developer

test
~—

[Pass] Run the

developer tests

N
[Fail]

\ 4
—
Make a little

change
) —

v [Pass,
N G Functionality
[Fail] Run the incomplete]

developer tests
N ——
[Pass,
Functionality

acceptance tests

Development stops]

[Pass,

Acceptance TDD

-

——— ——— —— — —— —— — — — —— — — — —— — — — — — — —— ——— ——————— o—

complete]

Developer TDD
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Acceptans-TDD (ATDD).

v’ Skriv ett acceptans-test (eller behavioral specification)

v" Sedan skriver du precis tillrackligt med kod for att testet skall ga igenom
v' Malet med acceptans-TDD ir att skapa exekverbara specifikationer

v’ Kallas dven Behavior Driven Development (BDD).
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Omstrukturering (Refactoring)

v" Andra strukturen pa koden utan att forindra beteendet
v' Exempel:
— Andra namn
— Bryt ut metod eller interface
— Ta bort metodanrop (inline)
— Pull up /Push down
 Flytta en metod frén en subklass till en superklass
 Flytta en metod frén en superklass till en subklass
v De flesta IDEer (t.ex. Eclipse) erbjuder automatiska omstruktureringar

[ Skriv test Omstrukturera ]
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Denna vecka

v' Torsdag — SCRUM
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