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Why Find Bugs early?

Cost per defect/Bug

Software Development Life Cycle (SDLC) >




{ Testing }

[Validation Testing] [ Defect Testing ]
Demonstrate to the Developer and the Find inputs or input sequences where
Customer that the Software meets its the behavior of the software is incorrect,
Requirements. undesirable, or does not conform to its

specifications.
Custom Software: These are caused by defects (bugs) in
There should be at least one test for every the software.

requirement in the SRS document.

Generic Software:

There should be tests for all of the system
features that will be included in the product
release.

I. Sommerville, Software Engineering, 10 ed.: Pearson, 2015.



Test Categories
Black-box vs. White-box Testing

Black-box Testing: You need no
knowledge of how the system s created.
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Analyze Code & Identify Tests
® @
Validate Output
Step 1
Input O o

Software

White-box Testing: You need to have - m
. - Step 3

knowledge of how (Design and g —

Implementation) the systemis built Typically done by Developers, etc

-



Levels of Testing

Is the responsibility of the customer —in general. The goal
is to gain confidence in the system; especially in its non-

Acceptance Testing functional characteristics

[0

-

System Testing The behavior of the whole product (system) as

' defined by the scope of the project

F Integratlon Testmg j\ Interface between components; interactions

with other systems (OS, HW, etc)

F Unit Testing >*\‘Any module, program, object separately

testable




Levels of Testing

> Unit Testing: Test each parts
(1) independentlyandisolated

—

Regression Testing: Test
that it still works after a
change in the code, i.e.,
run all Unit Tests, etc.

Integration Testing: Make sure
that different pieces work
together. Test the Interfaces
between the different pieces.

Interaction with other systems ‘/Q)
(Hardware, OS, etc.)

System Testing: Test the whole system



Levels of Testing

Requirements & Design

Start
StartlDeveIopment
A . Unit Tests are written by the Developers as part of the
/ [ Unit Testing ] » Programming. Each part is developed and Unit tested
l . separately (Every Class and Method in the code)
"""""""""""""""" fﬁéé?é&éi&ﬁfééi[ ng is testing the system to check that
Regression Testing . changes have not “broken” previously working code.
- Al _______________ y Both Manually & Automatically (Re-run Unit Tests)
. Integration testing means the system is put together
: [ Integratlin Testing ] . and tested to make sure everything works together.
System;/Validation System.testlng is typlc.ally.BIack-b.ox Tests th.at vallda’Fe
X Testing 1 the entire system against its requirements, i.e Checking
~ T .~ that a software system meets the specifications
v [ A = ] The Customer needs to test and approve the software
Finish oS SIS EAIN before he cantake it into use. FAT/SAT.
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What are Unit Tests

Unit Testing (or component testing) refers to tests
that verify the functionality of a specific section of
code, usually at the function level.

In an object-oriented environment, this is usually at
the class and methods level.

Unit Tests are typically written by the developers as
part of the programming

Automatically executed (e.g., Vvisual Studio and \TL—‘,\

Team Foundation Server have built-in functionality for Unit Testing)



Test Driven Development (TDD)

* Coding and Testing are done in parallel
* The Tests are normally written before the Code

* Introduced as part of eXreme Programming
(XP) (an Agile method)

* Unit Tests are important part of Software
Development today — either you are using TDD
or not



Unit Tests Frameworks

Unit Tests Framework are usually integrated with the IDE

* Visual Studio Unit Test Framework. Unit Tests are built into Visual Studio (no additional
installation needed)

Others:
* JUnit (Java)

— JUnit is a unit testing framework for the Java programming language.
 NUnit (.NET)

— NUnit isan open source unit testing framework for Microsoft .NET. It serves the same purpose
as JUnit does in the Java world

«  PHPUnit (PHP)
e LabVIEW Unit Test Framework Toolkit
* etc.

All of them work in the same manner — but we will use the Visual Studio Unit Test Framework

http://en.wikipedia.org/wiki/Visual Studio Unit Testing Framework




Basic Concept in Unit Testing

The basic concept in Unit Testing is to Compare the
results when running the Methods with some Input
Data (“Actual”) with some Known Results (“Expected”)

The Assert Class contains different Methods that can
Example: be used in Unit Testing

/

Assert.AreEqual(expected, actual, 0.001, “Test failed because...");

All Unit Tests \/ T T
Framework have the Error margin Error message shown if
Compare

Assert Class the Test fails



Unit Tests — Best Practice

A Unit Test must only do one thing

Unit Test must run independently

Unit Tests must not be depend on the environment
Test Functionality rather than implementation

Test public behavior; private behavior relates to implementation
details

Avoid testing Ul components
Unit Tests must be easy to read and understand

Create rules that make sure you need to run Unit Tests (and they
need to pass) before you are allowed to Check-in your Code in
the Source Code Control System

http://www.uio.no/studier/emner/matnat/ifi/INF5530 @
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Unit Testing in Visual Studio

e Visual Studio have built-in features for Unit

Testing

* We need to include a “Test Project” in our

Solution

Add New Project ? x

b Recent .NET Framework 4.6.1  ~| Sort by: Default -

Search Installed Temp

4 Installed S RPN TTE S isnal c= Type: Visual C=

4 Visual C2# ~ A project that contains unit tests.

b Windows lacj Unit Test Project Visual C&

Web
Android
Cloud
Extensibility
ios
LightSwitch

oint
Silverlight
Test
WCF
Workflow
b Other Languages

b Other Project Types
Modeling Projects

P Online

Click here to go online and find templates.

Name: [UnitTestTemperature] |

Location: C:\Temp\Unit Testing -

[ ok ][ caneer ]




Test Method Requirements

A test method must meet the following
requirements:

* The method must be decorated with the
[TestMethod] attribute.

e The method must return void.

* The method cannot have parameters.



c

Example
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Convert to Fahrenheit

Create the following Application (e.g., WinForm App or ASP.NET App)

A simple sketch of the User Interface:

Celsius: Fahrenheit:

°C [Convert ] °F

Conversion Formula:

9
TF ngC_I_BZ



User Interface

as! Temperature

Celsius

Convert




Create your GUI

New Project
P Recent

4 |nstalled

4 Templates
v Visual G
b Other Languages
b Other Project Types
Modeling Projects

C#
WPF Application

Cc#
Samples E Console Application
b Online c#
g_] ASP.NET Web Application
C#
Shared Project
(43 . .
g;i! Class Library (Portable for iOS,
Click here to go onli
Name: [TemperatureApp|
Location: C\Temp\Unit Testing\

Solution name:

.NET Framework 4.6.1  ~ Sort by: Default -

-

k] Blank App (Universal Windows) Visual C#
C#

| | Windows Forms Application Visual C&

D{ TemperatureApp - Microsoft Visual Studio
File Edit View Project Build Debug
‘o-o|B-t@e|9-C-
Toolbox > I X | Forml.cs
Search Toolbox

[} ? X

Search Installed Templates (Ctrl+E) P~

Type: Visual C#

A project for creating an application with a
Windows Forms user interface

Team Format Tools  Architecture Test Analyze
Debug ~ AnyCPU

- b Start - | g0 |

Form1.cs [Design] # X

Window

B vionuiCaienaar
Notifylcon
NumericUpDown

5321n05 e3RQ

OpenfFileDialog
PageSetupDialog
Panel
PerformanceCounter
PictureBox
PrintDialog
PrintDocument
PrintPreviewControl

PrintPreviewDialog

Process
ProgressBar
PropertyGrid
RadioButton
RichTextBox
SaveFileDialog
SerialPort
ServiceController
SplitContainer
Splitter
StatusStrip
TabControl

TSN F0EINOoYE L SO REEO0AEH

TableLayoutPanel
TextBox
Timer

ToolStrip

ToolStripContainer

YH & | QuickLaunch (Ctrl+Q L - o

! Hans-Petter Halvorsen ~

~ | Solution Explorer
@lo-secadm o p -
Search Solution Explorer (Ctrl+~)

137 Solution TemperatureApp’ (1 project)
4 [c#] TemperatureApp
b Properties
b =W References
¢ App.config
4 [=) Forml.cs
b ) Form1.Designer.cs
) Forml.resx
b 3 Forml
b c* Program.cs

Solution Explorer REETINSGIRITS

Properties
Form1 System.Windows.Forms.Form
NP |
Showlcon True
ShowlnTaskbar True
Size 431;250
SizeGripStyle Auto

DefaultLocation
Tag
Text Form1

Text
The text associated with the control.

X







Solution Explorer

@ -5 ¢

Search Solution Explorer (Ctrl+")

&

&

c* Program.

ot

Solution Explorer Br2 +

vq.x
aEF=3

faJ Solution 'TemperatureApp' (1 project)
4 Temperaturgaas

Build

Rebuild

Clean

View

Analyze

Publish...

Scope to This

New Solution Explorer View
Show on Code Map

Add

Manage NuGet Packages...
Set as StartUp Project
Debug

A

Add Class

Add New Item - TemperatureApp

4 |nstalled

S

Search Installed Templates (Ctrl+E)

Type: Visual C# ltems
An empty class definition

? X

P~

Add

Cancel

Sort by: Default v ot oi=
i £ C#
4 NS ,_j Class Visual C# ltems
Code &
Data
i =
General 0 Interface Visual C# ltems
b Web
i 1 z
Windows Forms Windows Form Visual C# ltems
WPF
SOL Server éj User Control Visual C# ltems
Workflow
Graphics &I | Component Class Visual C# ltems
b Online o User Control (WPF) Visual C# ltems
i |
About Box Visual C# ltems
@ ADO.NET Entity Data Model Visual C# ltems
Click here to go online and find templates.
Name: ITemperatureConverd.cs
» | 3 New ltem,.. Ctrl+Shift+A
0  Existing Item... Shift+Alt+A
#3  New Folder
4 Azure APl App Client...
» —_ =




Class

TemperatureConvert.cs # X ¥ | Solution Explorer 3
- - (L=

TempelratureApp M #3 TemperatureApp.TemperatureCc v_@ CelciusToFahrenheit(double Tc) ~ & ‘ -5 ¢ F B | O o= é
2 =

I =8 Search Solution Explorer (Ctrl+") :

- 3

FInamespace TemperatureApp i fa] Solution 'TemperatureApp' (1 project) w

{ _ 4 TemperatureApp
b M Properties
p =B References

=l public class TemperatureConvert

{
¢ App.config
1 reference 4 E Forml.cs
= public double CelciusToFahrenheit(double Tc) b ) Form1.Designer.cs
1 M Forml.resx

double TT; b s Form1

TF = 9/5 * Tc + 32; €* Program.cs
c* TemperatureConvert.cs

return TT;

Solution Explorer BT NSTIGIS

9 Properties .
) TF :_TC+32 = 0| £



public class TemperatureConvert

{
public double CelciusToFahrenheit(double Tc)
{ double Tf;
Tf = 9/5 * Tc + 32;
return TT;
}






Create your Code

Forml.cs & X Program.cs

Form1.cs [Design]

[#] TemperatureApp vl]‘l:TemperatureApp.Form‘l vﬂ@ Ferm1(Q)
Slusing System;
| using System.Windows.Forms; I
“lnamespace TemperaturelApp
{ -
= public partial class Forml Form
i
= public Forml()
{
InitializeComponent();
¥
= private void btnConvert_Click(cbject sender, EventArgs e)
i
TemperatureConvert temperature = new TemperatureConvert();
double temperatureFahrenheit;
double temperatureCelcius;
temperatureCelcius = Convert.ToDouble(txtCelsius.Text);
temperatureFahrenheit = temperature.CelciusToFahrenheit(temperatureCelcius);
txtFahrenheit.Text = temperatureFahrenheit.ToString();
¥
¥

m X -

b b o

Solution Explorer
@ -5 ¢ am| oL

Search Solution Explorer (Ctrl+7)

k] Solution 'TemperatureApp' (1 project)
“ TemperatureApp

b Properties

P =-m References

¢ App.config

P  [E=] Forml.cs
c#* Program.cs
P c* TemperatureConvert.cs

v

Sclution Explorer RIrEr NS CILT,

Properties



using System;
using System.Windows.Forms;

namespace TemperatureApp

{
public partial class Forml : Form
{
public Forml()
{
InitializeComponent();
}
private void btnConvert Click(object sender, EventArgs e)
{
TemperatureConvert temperature = new TemperatureConvert();
double temperatureFahrenheit;
double temperatureCelcius;
temperatureCelcius = Convert.ToDouble(txtCelsius.Text);
temperatureFahrenheit = temperature.CelciusToFahrenheit(temperatureCelcius);
txtFahrenheit.Text = temperatureFahrenheit.ToString();
}
}






Test Application

9
TF =§Tc+32

9
TF:_'22+32

We get wrong Answer!

5
=71.6







Program.cs m X «

New Project...
Existing Project...

Create Unit Test Project

Solution Explorer

& o~

Search Solution Explorer (Ctrl+")

=

g p=8

=
o
Q
=
o
Q
=

D!

Solution "Tem|
4 Temperatt
b Propert

b =B Referen
¢ App.co

P [ES] Forml.

b c* Prograr

b Temper

New Web Site... *3  Add Solution to Source Cq
Existing Web Site... Paste
T New ltem... Ctrl+Shift+A Rename
+ L .
0O Bsting ltem... Shift+Alt+A ¢ Open Folder in File Explorg
# .
New Solution Fold
ew Solution Folder VY i
(Name) - —
Active config Debug|Any CPU

Build Solution

Rebuild Solution

Clean Solution

Analyze

Batch Build...
Configuration Manager...
Manage NuGet Packages fi
Restore NuGet Packages
New Solution Explorer Vie
Show on Code Map
Calculate Code Metrics

Add

Set StartUp Projects...

Add New Project
b Recent

4 |nstalled

4 Visual C#
b Windows
Web
Android
Cloud
Extensibility
i0S
LightSwitch
Office/SharePoint
Silverlight
Test
WCF
Workflow
b Other Languages
b Other Project Types
Meodeling Projects

#

n

n
#

1 51

.NET Framework 4.6.1

Coded Ul Test Project

Unit Test Project

Web Performance and Load Test Project

~ Sort by: Default

? X

i=|| Search Installed Templates (Ctrl P ~

Visual C2 Type: Visual C#

A project that contains unit tests.
Visual C#
Visual C&

P Online

Click here to go online and find templates.
Name: [UnitTestTemperature| |
Location: C:\Temp\Unit Testing

v Browse...




You have now 2 Projectsin your Solution Explorer

” TemperatureApp - Microsoft Visual Studio

File Edit View Project Build
io-o|B-aEP|D-

> o x
P~

vTooIbox
Search Toolbox

4 General

$221n0§ e3eQ

There are no usable controls in
this group. Drag an item onto
this text to add it to the toolbox.

Debug

Window
ke

Architecture  Test

- B Start - | B9 _

Team  Tools Analyze Help

v| Debug ~ AnyCPU

UnitTestl.cs + X Iy R<YNEHTT Forml.cs - X -

UnitTestTemperature ~ | #3 UnitTestTemperature.Uni ~| @ TestMethod1()
= l,n;ing System;
using Microsoft.VisualStudio.TestTools.UnitTesting;

Program.cs

-Inamespace UnitTestTemperature

{

public class UnitTestl

{

[TestMethod]

public void TestMethodl()

{
¥

P - 0

1 Hans-Petter Halvorsen ~

Y 87 | Quick Launch (Ctrl+Q)

Solution Explorer
@ o-sCcamlop -
Search Solution Explorer (Ctrl+~)
] Solution ‘TemperatureApp' (2 projects)\
4 TemperatureApp
M Properties
=B References
¢ App.config

ES] Forml.cs
c* Program.cs

c# TemperatureConvert.cs
4 ] UnitTestTemperature
b Properties
P =-m References
b c# UnitTestl.cs

_/

Solution Explorer Bl lSILT S

Properties

5|00] dnsoubeiq




Add Reference to the Code under Test

Solution Explorer

Rl o-sCam|F -

O -

Search Solution Explorer (Ctrl+")

fa] Solution ‘TemperatureApp' (2 projects
4 TemperatureApp

b Properties

P =W References

¢.) App.config

P E=] Forml.cs

P ©* Program.cs

P c* TemperatureConvert.cs
4 I UnitTestTemperature

b Properties

p = U Add Reference...

Add Service Referenc
¥ Add Connected Servi
Add Analyzer...

B Manage NuGet Packa

Solution Explo

Scope to This

Reference Manager - UnitTestTemperature

b Assemblies

4 Projects Name
Solution TemperatureApp

b COM

b Browse

? X
Search];rcjects (Ctrl+E) P~
Path Name:
ENCL AR DL TemperatureApp
>
Browse... I | OK | I Cancel

Properties

New Solution Explorer View H







Create the Unit Test Code

unittest.cs = >

[<#] UnitTestTemperature ~ | #3 UnitTestTemperature.UnitTest1 ~1 @ TestMethod!1

-Jusing System;

_______

using Microsoft.VisualStudio.TestTools.UnitTesting;

-Inamespace UnitTestTemperature

{

[TestClass]

= public class UnitTestl

{
[TestMetheod]
= public veoid TestMethodl()
{ 1
¥
}




Create the Unit Test Code

Program.cs & X v

UnitTestTempConvert.cs # X
&] UnitTestTemperature ~| %3 UnitTestTemperature.UnitTestTempConvert

using Microsoft.VisualStudio.TestTools.UnitTesting;
using TemperatureApp;

4

+| @ TestFahrenheitConversion()

> |-

-Inamespace UnitTestTemperature

{ b
efe es b
= public class UnitTestTempConvert
{ b
[TestMethod] b
0 refe l:, ces ) . ) b
= public void TestFahrenheitConversion()
{ b
TemperatureConvert temperature = new TemperatureConvert(); b
double temperatureCelcius = 22; b
double temperatureFahrenheitActual;
double temperaturefFahrenheitExpected = 71.6;
temperatureFahrenheitActual = temperature.CelciusToFahrenheit(temperatureCelcius);
Assert.AreEqual(temperaturefahrenheitExpected, temperatureFahrenheitActual, ©.001, "Temperature conversion not correctly");
Properties
}
}

Solution Explorer

Search Solution Explorer (Ctrl+")

Solution Explorer

A

o-5¢a@m o p =

fa] Solution 'TemperatureApp' (2 projects)
4 TemperatureApp

M Properties

o0 References

¢ App.config

E=] Forml.cs

¢ Program.cs

c* TemperatureConvert.cs

4[] UnitTestTemperature

M Properties
B References
¢ UnitTestTempConvert.cs

Team Explorer

o | #



using Microsoft.VisualStudio.TestTools.UnitTesting;
using TemperatureApp;

namespace UnitTestTemperature

{
[TestClass]

public class UnitTestTempConvert
{
[TestMethod]
public void TestFahrenheitConversion()
{
TemperatureConvert temperature = new TemperatureConvert();
double temperatureCelcius = 22;
double temperatureFahrenheitActual;
double temperatureFahrenheitExpected = 71.6;

temperatureFahrenheitActual = temperature.CelciusToFahrenheit(temperatureCelcius);

Assert.AreEqual(temperatureFahrenheitExpected, temperatureFahrenheitActual, 0.001, "Temperature conversion
not correctly");






Test Explorer

M TemperatureApp - Microsoft Visual Studio
File Edit View Project Build Debug Team  Tools Architecture | Test | Analyze Window Help

o' ’iﬁ"’ Hﬂil'?' " Debug ~ AnyCPU - Run »
Debug >

E.D' Toolbox A Al UnitTestTempConvert.cs + X -
L i laylist 3
I8l Scarch Toolbox £ ~ § E] UnitTestTemperature y _ [TestTempConvert ~ 1@ T
H 4 General -lusing Microsoft.VisualStudio.Tes Test Settings g
m .
“ using TemperatureApp; Analyze Code Coverage »
Profile Test
CI:ti;el:ir: :hc:su;:::; -Inamespace UnitTestTemperature
Drag an item onto this { R LRI | & TestExplorer ti
text to add it to the { ?b';f??b] Code Coverage Results

-] public class UnitTestTempConvert

toolbox.




Start Running the Unit Test

n TemperatureApp - Microsoft Visual Studio h YE & | QuickLaunch (Ctrl+Q) e = x
File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help 1 Hans-Petter Halvorsen ~
- HES S T beDabas Any CPU - b Start - | 3 ‘ | m =
g Test Explorer AR Bl UnitTestTempConvert.cs # X Solution Explorer >~ o x a
b
Hd Q. [i= - Search P~ mUnitTestTemperature ~ %z UnitTestTemperature.UnitTestTempConv ~| @ TestFahrenheitConversion() - @ ‘ -S¢ r@j‘ <> S = 3
= b
= —lusing Microsoft.VisualStudio.TestTools.UnitTesting; =8 h Solution Expl Ctrl o A
o . . earch Solution Explorer (Ctrl+") -
L3 Streaming Video: Configure continuous integration ¥ using TemperatureApp; - = P §
. H R Solution ‘TemperatureApp' (2 projects) a
Run All | Run.. > | Playlist: All Tests ~ “Inamespace UnitTestTemperature 4 TemperatureApp
Build your solution to discover all available tests. Click { b & Properties
“Run All" to build, discover, and run all tests in your P =W References
lution. - o .
solution E] public class UnitTestTempConvert ¢ App.config
{ b [ES] Forml.cs
[TestMethod] b Program.cs
- ’bi’ N id TestFah heitc . P c* TemperatureConvert.cs
= public vei estFahrenheitConversion() 4 E] UnitTestTemperature
¢ b S Properties
TemperatureConvert temperature = new TemperatureConvert(); P
double temperatureCelcius = 22; b = References
double temperatureFahrenheitActual; P ¢ UnitTestTempConvert.cs
double temperatureFahrenheitExpected = 71.6;
temperatureFahrenheitActual = temperature.CelciusToFahrenheit(temperatureCelcius);
Assert.AreEqual(temperatureFahrenheitExpected, temperatureFahrenheitActual, @.@e1, "Te Solution Explorer NP le i
¥
¥ Properties v @ x
} S
| &
-
Test Explorer Qrtllos 100% ~ 4 »

Ready




Test Results

Test Explorer v o X
Q) [iS - Search P~

%3 Streaming Video: Configure continuous integration -
Run All | Run.. v | Playlist: All Tests =

4 Failed Tests (1)
€3 TestFahrenheitConversion 72 ms

TestFahrenheitConversion
Source: UnitTestTempConvert.cs line 11

€) Test Failed - TestFahrenheitConversion

Message: Assert.AreEqual failed. Expected a difference no greater
than <0.,001> between expected value <71,6> and actual value
<54>. Temperature conversion not correctly

Elapsed time: 72 ms

4 StackTrace:
UnitTestTempConvert.TestFahrenheitConversion()

Test Explorer Bgelsilales







Debugging Tp = gTC + 32

public class TemperatureConvert

{

public double CelciusToFahrenheit(double Tc)

{
double Tf;

[ Tf = 9/5 * Tc + 32;]

return T ;
’ Probably Error in Formula?

What is wrong?




. 9
FIXIing Bugs T, = = Tc + 32

public class TemperatureConvert

{

public double CelciusToFahrenheit(double Tc)

{
double Tf;

[ Tf = Tc*9/5 + 32; ]

return Tf;



Re-run Unit Test

Dq TemperatureApp - Microsoft Visual Studio YHE &7 | Quick Launch (Ctri+Q) Yad s =] x
File Edit View Project Build Debug Team Teols Architecture Test Analyze Window Help ! Hans-Petter Halvorsen ~
—
5 - - | i3-S W u¥| - -| Debug Any CPU -~ P Start ~| 5 | -
g»? Test Explorer MR Al TemperatureConvert.cs # X UnitTestTempConvert.cs Solution Explorer v B Xx Lgr?
8"‘ q\-> [:: ~  Search 2~ §|TemperatureApp vi‘t:TemperatureApp.Tempera v7® CelciusToFahrenheit(doub Q ‘ YG) -5 o &0 [_E;ﬁ | <> S m g
a s, i i i i . Search Sclution Explorer (Ctrl+") h—a
a3 Streaming Video: Configure continuous integration 8
—Inamespace TemperatureApp ] Solution 'TemperatureApp' (2 projects) =
Run All | Run.. v | Playlist: All Tests « {
R - TemperatureApp
4 Passed Tests (1) = public class TemperatureConvert b S Properties
@) TestFahrenheitConversion 20 ms { b =-m References
¢ App.config
2 references | 1/1 passing E=] Ferml.cs
= public double CelciusToFahrenheit(double Tc) 1 Program.cs
i double TF c* TemperatureConvert.cs
cubte ’ ] UnitTestTemperature
TestFahrenheitConversion TF = Tc*9/5 + 32; b @ Properties

P =-m References

Source: UnitTestTempConvert.cs line 11
P UnitTestTempConvert.cs

return TT;
@ Test Passed - TestFahrenheitConversion

Elapsed time: 20 ms ¥

¥ Solution Explorer el SHE TS

Properties > B X

Everything Works! The Test Passed!

Test Explorer [Rretell>1sn 100% ~ 4 >

Build succeeded







Checking Code Coverage



Code Coverage

 Codecoverage is a measure used in software testing. It describes
the degree to which the source code of a program has been
tested.

 Dependingon the input arguments, different parts of the code will
be executed. Unit Tests should be written to cover all parts of the

COd e. > Bank - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST
fo-o|@-2 W9 - Run .
— Debug >
S | Test Explorer .
=3 Playlist >
o S [ - Search
= > Ic= - N
——Test5Settirgs
3 Str Selected Tests Analyze Code Coverage i
Run A All Tests Profrie—est

4 Passed Tests (1) Windows




Code Coverage Results

Code Coverage Results v X
Hans-Petter HANSPH_LAPTOP 2016-03-30 ~ | @ & | | & | X
Hierarchy Not Covered (Blocks) Not Covered (% Blocks) Covered (Blocks) Covered (% Blocks)
4 E% Hans-Petter HANSPH_LAPTOP 2016-03-30 12_34... 92 93,88 % 6 6,12 %
4 &= temperatureapp.exe 92 97,87 % 2 213 %
4 {} TemperatureApp 87 97,75 % 2 2,25%
b *2 Forml 82 100,00 % 0 0,00 %
b ¥z Program 5 100,00 % 0 0,00 %
4 ¥y TemperatureConvert 0,00 % 100,00 %
© CeiusTobahenhei(douoi) _— 100,00 %
- = A 1M fa'a) % f\ fa"a) %
b ‘c Settings 5 100,00 % 0 0,00 %
P = unittesttemperature.dll 0 0,00 % 4 100,00 %

In this case the Unit Test covered 100% of the code. If we use If...Else... or similiar, we typically
need to write Unit Test for each If...Else... in order to cover all the Code
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