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Outline

* Introduction to Code Reusability and Automated Testing

e Shared Library Development
o C
o C++
o C#
© Java
* Unit Testing
o C
o C++
o C#
© Java

e Continues Integration Platforms
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Introduction to Code Reusability and Automated Testing

® During this course, we will use entry-level shared library development and their tests and test
automation. Also, we will see TDD(Test Driven Development) approach.
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Selected Development Environment

® During this course, we will use Windows OS, Eclipse and Visual Studio Community Edition
environments for examples.
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Example Content

e Each example will include two function

® "Hello <name> " printing function with name sayHelloTo(name) and sum of two variable function
for basic, sum = sum(a,b) . This sum function will add a to b and return the result to the sum
variable.

* We will locate them in the library and use them from a console application, also we will create
unit tests for testing their functionalities and return variables
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Shared Library Development

C Programming (Static Library)

Visual Studio Community Edition
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Shared Library Development - (VS C Static Library)-1

* |n this sample, we will create a c-lib-sample project that contains a library, executable, unit tests
and unit test runners.

® First of all, you install Visual Studio Community Edition from the website
o Visual Studio 2019 Community Edition - Son Ucretsiz Strim Indir
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Shared Library Development - (VS C Static Library)-2

® QOpen visual studio community edition and select create a new project

Best match

D< Visual Studio 2019

App

Apps
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Shared Library Development - (VS C Static Library)-3

e Select create a new project

Get started
él Clone a repository

Get code from an online repository like GitHub or
Azure DevOps

r)@ Open a project or solution

Open a local Visual Studio project or .sln file

-, Open a local folder

Mavigate and edit code within any folder

E;*-

Ly

Create a new project

Choose a project ternplate with code scaffolding
to get started

Continue without code =»

A

| RTEU CE103 Week-4




CE103 Algorithms and Programming |

Al

RECEP TAYYiP
ERDOGAN
UNIVERSITESI

Shared Library Development - (VS C Static Library)-4

e Select C++ static library from the project list

RTEU CE103 Week-4

Search for templates (Alt+5) P -
Clear all
C++ - Windows - All project types -
it Epic Games Launcher (Unreal Engine install client)
@\0 Unreal Engine 4 is a complete suite of garme development tools,
Ces Windows Games
ni‘g Dynamic-Link Library (DLL)
% Build a .dll that can be shared between multiple running Windows apps.
C== Windows Library
-ﬁ Static Library
HE Build a .lib that can be packaged inside other Windows executables,
i Cs+ Windows Library
F-‘!‘_L'I‘ Shared Items Project
®— A shared items project is used for sharing files between multiple projects,
Cs+ Windows Android 105 Linux Desktop Console Library WP
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Shared Library Development - (VS C Static Library)-5

® Give static library project name

| RTEU CE103 Week-4

Configure your new project

Static Librar}.r C++  Windows Library

Project name

c-sample-lib

Location

E\UgurCorub\RTEUNLectures\ 2021-2022 Giz CE103 - Algeorithms and Programming \Lectures\cell -

Solution name E:'I

c-sample-lib

|:| Place solution and project in the same directory

11
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Shared Library Development - (VS C Static Library)-6

e Default configuration come with C++ project types and setting

L Solution Explorer » 0 x

2 T
+ @R -2 @ K[
Search Solution Explorer (Ctrl+g)
B Solution 'c-sample-lib' (1 of 1 project)
4 [%] c-sample-lib
u-B References
m" External Dependencies
4 ¥’ Header Files
b [A framework.h

o [8 pch.h
T Resource Files

suonesyion [

D~

4 ¥ SourceFiles
b+ c-sample-lib.cpp
++ pch.cpp

Git Changes ELlNdOES4dlIEE Team Explorer
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Shared Library Development - (VS C Static Library)-7

In the c-sample-lib.cpp you will sample function

void fncsamplelib(){

}

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-8

Delete pch.h and pch.c files. Also disable use precompiled header settings from configurations and
change to "Not Using Precomplied Headers", also you can delete precomplied Header File.

c-sample-lib Property Pages ? *

Configuration: | Debug ~ | Platform: | Active(Win32) w Configuration Manager...

4 Configuration Properties A Precompiled Header Not Using Precompiled Headers
General Precompiled Header File b

Advanced Precompiled Header Qutput File  $(IntDir)5(TargetMName).pch
Debugging

WC++ Directories

4 CfC++
General
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
External Includes
Advanced
All Options
Command Line

I Librarian

> XML Document Genera

> Browse Information Precompiled Header File

b Build Events w | | Specifies header file name to use when creating or using a precempiled header file. (/Vc[name],
< > Mu[name])

Cancel Apply
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Shared Library Development - (VS C Static Library)-9

e Customize library header name and update framework.h to samplelib.h

e Insert your functions inside the c-sample-1lib.c and update header files also.

// c-sample-lib.cpp : Defines the functions for the static library.
//

#include "samplelib.h"
#include "stdio.h"

/// <summary>

/17

/// </summary>

/// <param name="name"></param>
void sayHelloTo(char* name){

if (name != NULL){
printf("Hello %s \n",name);
¥
else {
printf("Hello There\n");
¥

/// <summary>

11/

/// </summary>

/// <param name="a"></param>
/// <param name="b"></param>
/// <returns></returns>

int sum(int a, int b){

int ¢ = 9;
c=a+b;
return c;
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Shared Library Development - (VS C Static Library)-10
e Also, update samplelib.h as follows.

#pragma once

#define WIN32 LEAN_AND MEAN // Exclude rarely-used stuff from Windows headers

void sayHelloTo(char* name);
int sum(int a, int b);

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-11

e |f you check the configuration you will see that for C compiler we are using Microsoft
Environment and Toolkits

w | Platform: | Active(Win32) v Configuration Manager...

v General Properties

Output Directory 5(SelutionDir)3(Configuration),

Intermediate Directory S(Configuration],

Target Name S(ProjectMame)

Configuration Type Static library (.lib)

Windows SDK Version 10.0 (latest installed version)

Visual Studio 2019 (v142) v
C++ Language Standard Default (150 C++14 Standard)

C Language Standard Default (Legacy MSVC)

RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-12

* Now we can compile our library

|& Live Share

il Solution Explorer * @ X

@8 o-2apm K-

Search Solution Explorer (Ctrl+5) o~

fa] Solution 'c-sample-lib' (1 of 1 project)
[l r-samnla-li

g

Clean up C#...

Build
Rebuild

Fe

Clean

View

Analyze and Code Cleanup
Project Onhy

Retarget Projects

"4  Run Tests
Debug Tests

Train InteliCode Poirot Model

ettt RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-13

® You can follow operation from the output window

33
144 % - % Mo issues found

| RTEU CE103 Week-4

Qutput

Show output from: Build =
Rebuild started...

1#------ Rebuild All started: Project: c-sample-1lib, Config

1»c-sample-1ib.c
1»c-sample-lib.vcxproj - E:\UgurCoruh3ZRTEU%Lectures\2821-2
========== Rebuild All: 1 succeeded, @ failed, @ skipped ==

19
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Shared Library Development - (VS C Static Library)-14

* |In the debug folder, we will see our output

Mame

iry c-sample-lib.idb
BEE c-sample-lib.lib
&2 c-sample-lib.pdb

RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-15

* Now we will add a console application c-sample-app and use our library

| Live Share T

X

- =

Solution Explorer > I X =y

- -+ - Ed
+ @a o-2op L= H

- o

£l

Search Solution Explorer (Ctrl+g) -

&1 Solution 'c-sample-lib' (1 of 1 proiect)

Clean up C&...
\:| Build Solution Ctrl+5Shift+B
Rebuild Selution
Clean Sclution
Analyze and Code Cleanup 4

Batch Build...

Cenfiguration Manager...
‘® Manage NuGet Packages for Solution...
[® Restore NuGet Packages

'&  Run Tests
Debug Tests
Mew Solution Explorer View
T Retarget solution
New Project... Add s
Existing Project... Git L4
Existing Web Site... Paste CtrleV
%1 New ltem... Rename F2
+ . .
O Existing ltem... ATEHED | @ gpmdes
* .
_ New Solution Folder ¢ Open Folder in File Explorer
Installation Configuration File Open in Terminal
New EditorConfig Save As Solution Filter
Hide Unloaded Projects
» Properties Alt+Enter

leyc-sample-1libyDebugic-sample-1ib.1ib

Rl C

 —

-y
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Shared Library Development - (VS C Static Library)-16

select C++ Windows Console Application from list

Search for templates (Alt+5) P -

C++ - Windows - All project types

ti'j' Empty Project
L Start from scratch with C++ for Windows. Provides no starting files.

C+s Windaows Console

ﬁ' Console App
Run code in a Windows terrninal. Prints "Hello World” by default.

C++ Windows Consale

m CMake Project

Build modern, cross-platform C++ apps that don't depend on .sln or weoxproj files,

C++ Windows Lirux Consaole

tatt Windows Desktop Wizard

A
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Shared Library Development - (VS C Static Library)-17

®* C++ Console Application Selection will generate a C++ console project we can change extension
to C to compile our application as C application.

we will convert c-sample-app.c to following code

##tinclude <stdio.h>

/// <summary>

///

/// </summary>

/// <returns></returns>
int main()

{
}

printf("Hello World!\n");

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-18

after conversion set c-sample-app as startup project and build it

Add 3

g* Class Wizard... Ctrl+ Shift+X
1 sPC ‘B Manage NuGet Packages...
- L}  Set as Startup Project

Debug 4

Git 3

e this will create c-sample-app.exe in the same folder with c-sample-1ib.1ib library

Mame

[55] c-sample-app.exe
& c-sample-app.pdb
% c-sample-lib.idb
B c-sample-lib.lib
e c-sample-lib.pdb

< ° if we run the application we will see only  "Hello World"
R
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Shared Library Development - (VS C Static Library)-19

e now we will see two options to add a library as references in our application and use its functions.

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-20

First option

¢ right click references for c-sample-app and add current library as reference

" ¥ G o-2 9B -
- Search Solution Explorer (Ctrl+5) 5
fa] Solution 'c-sample-lib' (2 of 2 projects)
4 %] c-sample-app
u-B References
I External Dependencies
Header Files
Resource Files
Source Files
[[] c-sample-app.c
4 %] c-sample-lib
u-B References
@ External Dependencies

Va A=

4 ¥/ Header Files
b [ samplelib.h
7| Resource Files

4 ) Source Files
B[ c-sample-lib.c

| RTEU CE103 Week-4




CE103 Algorithms and Programming |

Shared Library Development - (VS C Static Library)-21

e Select Add Reference

Search Solution Explorer (Ctrl+5)

3] Solution 'c-sample-lib' (2 of 2 projects)
4 |%| c-sample-app
-l FPoforcenrar

[ Add Reference...

G

¥ Manage Connected Services

B Manage NuGet Packages...

+

Scope to This
4 [[E MNew Sclution Explorer View

Paste

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-22

e Browse for solution and select c-sample-1ib

Add Reference
4 Projects

Solution Mame

LK1

V| c-sample-hb

P Shared Projects

| RTEU CE103 Week-4

Path
E\UgurCoruh
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Shared Library Development - (VS C Static Library)-23

You can check added reference from references section

SEAILTT JUTULIUT DA PITUTED ALl )
fa] Solution 'c-sample-lib' (2 of 2 projects)
4 [%| c-sample-app

4 w-B References

-0 c-sample-lib

External Dependencies
Header Files
Resource Files
Source Files

[ c-zample-app.c

4 [%| c-sample-lib

u-B References

Vo A A=

I ' External Dependencies
4 ) Header Files

B[R samplelib.h

¥ Resource Files
4 ) SourceFiles

B[ c-sample-lib.c

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-24

e Now we can include required headers from c-sample-1ib folder and use it.

e We can include required header with relative path as follow or with configuration

#include <stdio.h>

#include "..\c-sample-lib\samplelib.h"
/// <summary>

///

/// </summary>

/// <returns></returns>

int main()

{
}

printf("Hello World!\n");

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-25

e we can build our c-sample-app

144% = & Mo issues found
Cutput
Show output from: Build =
Rebuild started...
1w-=-=-=-- Rebuild All started: Project: c-sample-1lib, Configuration:

1»c-sample-1lib.c
1»c-sample-lib.vecxproj -» E:\UgurCoruh\RTEU\Lectures\2821-2822 Gl:z
e Rebuild All started: Project: c-sample-app, Configuration:
2»C-sample-app.c
2»C-sample-app.vcxproj -» E:\UgurCoruh\RTEUM\Lectures'\2821-2822 Glz
========== Rebuild All: 2 succeeded, ® failed, @ skipped ==========

| RTEU CE103 Week-4

Debug Win32

CE183 - Algor
Debug Win32

CE183 - Algor
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Shared Library Development - (VS C Static Library)-26
e Also we can only write header name

#include <samplelib.h>

| RTEU CE103 Week-4

32



CE103 Algorithms and Programming |

Shared Library Development - (VS C Static Library)-27

e For this option, we need to configure include directories

Configuration: | Debug ~ | Platform: | Active(Win32) ~ Configuration Manager...
1| 4 Configuration Properties A w General
General Executable Directories S(WC_ExecutablePath_x86):5(CommonExecutablePath)
T e $(VC_IncludePath);S(WindowsSDK_IncludePath); v
Debugging External Include Directories <Edit...>
VC++ Directories Reference Directories - SN
b GG Library Directories $(VC_LibraryPath_x86);5(WindowsSDK_LibraryPath _x86)
4 Linker Library WinRT Directories $(WindowsSDK_MetadataPath);
a:nuiral Source Directories S(WC_SourcePath);
Manifest File Exclude Directories S(CommonExcludePath):S(VC_ExecutablePath_x86):5(VC_Libr
Debugging %  Public Project Content
System Public Include Directories
Optimization All Header Files are Public Mo
Embedded IDL Public C++ Module Directories
Windows Metadata All Modules are Public Mo
Advanced
All Options
Cormmand Line
I Manifest Tool
I XML Document Genera
I- Browse Information Include Directories
I Build Events Path to use when searching for include files while building a VC++ project. Corresponds to envirenment
< 3 variable INCLUDE.

oK Cancel Apply

 —

R
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Shared Library Development - (VS C Static Library)-28
select c-sample-lib header file location

Include Directories
|

x|

browse for folder

& Select Directory

« A < Week-4 » c-lib-sample » c-sample-lib > c-sample-lib >

v | O O Searn
Organize + New folder

=+ @
N ~
D¢ Microsaft Visual § Narne Date modified Type Size
) Debug
@, OneDrive - Persor

10/23/2021 415 PM File folder
E This PC

_J 3D Objects
[ Desktop
E] Documents
* Downloads
J’s Music
= Pictures
E Videos
e Windows (C3)
= LENOVO (D:)
- DATA (E)

Folder: | c-sample-lib

HeRs| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-29

your full path will be added to your configuration

Algorithms and Programming [\ gorithms-and- programming-[\

< >

Evaluated value:

E\UgurCoruh\RTEU\Lectures\2021-2022 Gz CE103 - Algorithms and Programming [\Lectures'ce103-algorithms-and-programming-[\Week-4\c-lib-sample\c-sample-lib\c-sample A
C\Program Files (x86)\Microsoft Visual Studio\201%\ Community\VC\ Tools\MSVC\14.29.30133\include

C\Program Files (x86)\Microsoft Visual Studie\201% Community\ VC\ Tools\MSVCY14.29.30133\atimfc\include

Ch\Program Files (x86)\Microsoft Visual Studio\201%\ Community\ VOV Auxiliary V3\include

C\Program Files (x86)\Windows Kits\10\Includ e’ 10.0.19047.00 ucrt

C:\Program Files (x86)\Windows Kits\ 10%Include\10.0.19041.0\um

C\Program Files (x86)\Windows Kits\ 100 nclud £\ 10.0.19041.00shared

C:\Program Files (x86)\Windows Kits\ 10\Include\10.0.19041.0\winrt

CA Menmeamn Eiler fe@EW WATim dase Fikel 10 e el 2300000 10041 0 cmimsain
< >

Inherited values:

S(VC_IncludePath)
S(Windows5DK_IncludePath)

Inherit from parent or project defaults Macross >

z Cancel
~N
ettt RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-30

if you add header file paths to your configuration you can use header files by name in your source code

#include <stdio.h>
#include <samplelib.h>
/// <summary>

/1]

/// </summary>

/// <returns></returns>
int main()

{
}

printf("Hello World!\n");

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-31

e we can compile the following we don't have problems but here we need to configure relative paths for

configuration open include library settings and update with relative path

..\c-sample-1lib

Include Directories

v
< >
Evaluated value:
Ae-sample-lib -
-Ae-sample-libhe-sample-lib
C\Program Files (x86)\Microsoft Visual Studio\2019.Communi ity W\ Tools\MSYC14.29.30133Ninclude
iles (xB6)\Microsoft Visual Studic\ 2019, Communi ty\WC\ Tools\MSYCL 14.28.30133\atimfc\include
iles (x86)\Microsoft Visual Studio\201%Communi ity W Auxilian\WShinclude
86 \Windows Kits\ 10\Include\10.0.19047.Mucrt
i B6)\Windows Kits\ 104Include’10.0.18041.0hum
ram Files (x88)\Windows Kits\ 104Include\10.0.19041.0\shared
o Eiler (e BEW WAL deaar VoA M Ll d A1 D A0NAT MR it R
Inherited values:
S(VC_IncludePath)
S(WindowsSDE_IncludePath)
Macros: £

Inherit from parent or project defaults

| RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-32

e now we have portable source code configuration. we can call our functions and then we can update header
and library folder configurations.

#include <stdio.h>
#include <samplelib.h>
/// <summary>

///

/// </summary>

/// <returns></returns>
int main()

{
int result = 0;
//printf("Hello World!\n");
result = sum(5, 4);
sayHelloTo("Computer");
printf("Result is %d \n",result);
printf("Press any key to continue...\n");
getchar();
return 0;

}

RTEU CE103 Week-4
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e when you run you will see the following outputs, which mean we called library functions.

ErUgurCeoruh\RTELN Lecturest 2021-2022 Gaz CE103 - Algorithrs and Programming MLectures\ce103-algorithms-and-programming-h\Week-4\c-lib-sa...

ello Computer
Rezult i= 9
Press any key to continue...

39
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Shared Library Development - (VS C Static Library)-34

e A static library is a code-sharing approach if you want to share your source code with your customers then you
can share static libraries and header files. In another case you can use a precompiled static library with you or
this library can be part of any installation then if there is an installed app and static libraries are placed on the

system folder or any different location then you can use configuration files to set library path and included
header paths

RTEU CE103 Week-4 40



CE103 Algorithms and Programming |

Shared Library Development - (VS C Static Library)-35

e Now we can remove the project from c-sample-app references but we will set library file in configuration

Before this copy static library and header files to a folder like that

DebugStaticLibDeployment

e Set C/C++ -> General -> Additional Include Directories

There is a bug in configurations and relative path not finding headers so for this reason we will set full path but this
Is not a good practice for team working

% RTEU CE103 Week-4
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Shared Library Development - (VS C Static Library)-36

Not Working Solution

..\c-sample-1ib\DebugStaticLibDeployment

Configuration: | Debug

v v T v

4 Configuration Properties

General

Advanced

Debugging

VC++ Directories

C/C++
General
Optimization
Preprocessor
Code Generation
Language

Precompiled Heade

Output Files

Browse Information

External Includes
Advanced
All Options
Command Line
Linker
Manifest Tool

XML Document Genera

Browse Information

A

L

RTEU CE103 Week-4

~ | Platform: | Active(Win32) ~ Configuration Manager...

Additicnal Include Directories \c-sample-lib\Debug5taticLibDeployment;%:{Additiona ~
Additicnal #using Directories

Additicnal BMI Directories

Additicnal Module Dependencies

Additicnal Header Unit Dependencies

Scan Sources for Module Dependencies No

Translate Includes to Imports No

Debug Information Format Program Database for Edit And Continue (/1)
Support Just My Code Debugging Yes (/JMC)

Commaon Language RunTime Support

Consume Windews Runtime Extension

Suppress Startup Banner Yes (/nelogo)

Warning Level Level3 (/W3)

Treat Warnings As Errors Mo ([ Wx-)

Warning Version

Diagnostics Fermat Column Info (/diagnostics:column)

SDL checks Yes (/sdl)

Multi-processor Compilation

Enable Address Sanitizer Na ~

Additional Include Directories
Specifies one or more directories to add to the include path. Separate with ;' if more than one,

(/I[path])

oK Cancel Apply
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Shared Library Development - (VS C Static Library)-37

Working Solution

E:\...\c-1lib-sample\c-sample-1ib\DebugStaticLibDeployment

RTEU CE103 Week-4

c-sample-app Property Pages

Configuration: | Debug

vV

4 Configuration Properties

General

Advanced

Debugging

VC++ Directories

C/C++
General
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
External Includes
Advanced
All Qptions
Command Line

Linker

Manifest Tool

AML Document Genera

Browse Information

~

W

~ | Platform:

Active(Win32)

*

Configuration Manager...

Additional Include Directories E\UgurCoruh\RTEU\Lectures\2021-2022 Giiz CE103 ~ | A

Additional #using Directories
Additional EMI Directories

Additional Module Dependencies

Additional Header Unit Dependencies

Scan Sources for Module Dependencies No

Translate Includes to Imports
Debug Information Format

Mo

Program Database for Edit And Continue (/Z1)

Support Just My Code Debugging Yes (/IMC)
Common Language RunTime Support

Consume Windows Runtime Extension

Suppress Startup Banner

Warning Level

Treat Warnings As Errors

Warning Version
Diagnostics Format
SDL checks

Multi-processor Cormpilation
Enable Address Sanitizer
Additional Include Directories

Specifies one or more directories to add to the include path. Separate with ;' if more than one.

(/Ilpath])

Yes (fnologo)
Level3 (/W3)
No (WH-]

Colurmn Info (/diagnostics:column)

Yes (/sdl)

Mo

Cancel

Apply
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Shared Library Development - (VS C Static Library)-38

Now we will set library folder that our static library placed
we will set VC++ Directories -> Library Directories

Here is the same issue if we use relative path it doesn't work we need to set full path for library folder

RTEU CE103 Week-4
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Working Solution
E:\...\c-1lib-sample\c-sample-1lib\DebugStaticLibDeployment

c-sample-app Property Pages 7 >

Configuration: | Debug w | Platform: | Active(Win32) ~ Ceonfiguration Manager...

4 Configuration Properties A | |+ General

General Executable Directories S(VC_ExecutablePath_x26): 5(CommonExecutablePath)
Advanced Include Directories ${IncludeFath)
Debugging External Include Directories $(ExternalincludePath)
VC++ Directories Reference Directories S(VC_ReferencesPath_x26);
4 CfCes EAUgurCoruh\RTEU\Lectures\2021-2022 Giiz CE103 - A~
General Library WinRT Directories $(WindowsSDK_MetadataPath):
Optimization Source Directories S(VC_SourcePath);
Preprocessor . . .
Exclude Directories S{CommonExcludePath); 50VC_ExecutablePath_x86):50VC_Libr

Code Generation
+  Public Project Content

Public Include Directories
All Header Files are Public Mo

Language
Precompiled Heade

Output Files
Browse Information Public C++ Module Directories
External Includes All Modules are Public Mo
Advanced
All Options
Command Line

[ Linker

I Manifest Tool

I XML Document Genera Library Directories

I BrowseInformation o | | Path to use when searching for library files while building a VC++ project. Corresponds to environment

F > variable LIB.
—

R
e RTEU CE103 Week-4




CE103 Algorithms and Programming |

Shared Library Development - (VS C Static Library)-40

|| Blakuin Inbnernatinn borent Urnaram Habahacs tor bdd fnd § antinos 07700

Library Directories ? x

)X vl

EA\UgurCeruh\RTEU\Lectures\2021-2022 Giz CE103 - Algerithms and Programming \Lectures\ce103-algorithms-and-programming-I\Week-$\c-lib-sample\ c-sample-lib\DebugSta

Evaluated value:

E\UgurCoruh\RTEU\Lectures\2021-2022 Giz CE103 - Algorithms and Programming I\Lectures\cel03-algorithms-and-programming-IhWeek-4'c-lib-sample\c-sample-lib\ Debug5te
C\Program Files (x86)\Microsoft Visual Studic\2019\ Community VC\Tools\MSVIC\14.29.30133\ib\x 86

C:\Program Files (x86)\Microsoft Visual Studich 2019 Cammunity\WC\ Tools\MSVCY14.29.30133\atlmfc libhx 86

C\Program Files (x86)\Microsoft Visual Studich201 %\ Community\ VE\Auxiliary\ W5\ lib\x 86

C:\Program Files (x86)\Windows Kits\104lib%10.0.19041.0hucrt\x86

C:\Program Files (x86)\Windows Kits\104lib"10.0.19041.0hum\x 86

C:\Program Files (x86)\Windows Kits\NETFXSDK\4.8\lib\um\x 86

< >

Inherited values:

S(VC_LibraryPath_x86)
S(WindowsSDK_LibraryPath_x26)

 —

RECEP TAYYiP
ERDOGAN

RTEU CE103 Week-4

Inherit from parent or project defaults Macross »

Cancel
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Not Working

..\c-sample-1ib\DebugStaticLibDeployment

c-sample-app Property Pages 7 >
Configuration: | Debug ~ | Platform: | Active(Win32) ~ Configuration Manager...
4 Configuration Properties +v General

General Rt (' ExccutablePath_x36):5(CommonExecutablePath) |+

Advanced Include Directories &{IncludePath)

Debugging External Include Directories $(ExternallncludePath)

VC++ Directories Reference Directories S(VC_ReferencezPath_x26);
> CI;C++ Library Directories \c-sample-lib\DebugStaticLibDeployment;${LibraryPath)
b L Library WinRT Directories $(WindowsSDK_MetadataPath):
b Manifest Tool Source Directories S(VC_SourcePath);
- XML Document Generator - - -
b Browse Information Exclude Directories S(CommonExcludePath):5(VC_ExecutablePath_x86):50VC_Libr
b Build Events ~ Public Project Content
b Custom Build Step Public Include Directories
b Code Analysis All Header Files are Public Mo

Public C++ Module Directories
All Medules are Public Mo
Executable Directories
Path to use when searching for executable files while building a YC++ project. Corresponds to
— £ > environment variable PATH.

Cancel Apply

3 x|
i RTEU CE103 Week-4 .




CE103 Algorithms and Programming |

Shared Library Development - (VS C Static Library)-42

RTEU CE103 Week-4

Library Directories ? x

x|

.\ c-sample-lib\DebugStaticLibDeployment] ]

Evaluated value:

Ac-sample-lib\DebugStaticLibDeployment

C:\Program Files (x86)\Microsoft Visual Studio\2019\Community\VC\ Tools\MSVCL14.29.30133\]ib\x 86
C:\Program Files (x86)\Microsoft Visual Studio\2019\Community\VC\ Tools\MSVCL14.29.30133\atimfc\lib'\x 86
C:\Program Files (x86)\Microsoft Visual Studio\2019\Community\VC\Auxilian/\VS\libhx 86

C:\Program Files (xB8)\Windows Kits\10\lib\10.0.19041.0\ucrt\x86

C:\Program Files (x86)\Windows Kits\10\lib\10.0.19041.0\um\x86

C:\Program Files (x86)\Windows Kits\NETFXSDK\4.8\lib\um'x86

Inherited values:

S(VC_LibraryPath_x26)
S(WindowsSDK_LibraryPath_x36)

Inherit from parent or project defaults Macros> >

Cancel

i

Error List

Entire Sclution - 1 Dof 1Waming | D 0 Messages

" Code  Description
€3 LMNK1104 cannot open file 'c-sample-lib.lib'
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If we set full path for both libraries and headers then we need to set library name for project

Linker->Input->Additional Dependencies

c-sample-app Property Pages ? *
Configuration: | Debug ~ | Platform: | Active(Win32) ~ Configuration Manager...
Preprocessor ~ Additional Dependencies c-sample-lib.lib;%(AdditionalDependencies)
Code Generation Ignore All Default Libraries
Language Ignore Specific Default Libraries
Becompifedlbieads Module Definition File

Output Files ] Add Module to Assembly
Browse Information Embed Managed Resource File
External Includes
Advanced

All Options

Force Symbol References
Delay Loaded Dlls

Command Line Assembly Link Resource

4 Linker

General
Manifest File
Debugging
Systemn
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options Additional Dependencies
Command Line W Specifies additional items to add to the link command line. [i.e. kernel32.lib]

£ >

In this case we will compile c-sample-app and we do not need to compile c-sample-lib because we copied output

= files to a different location and they are ready to use.
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current source code will be like that nothing changed

#include <stdio.h>
#include <samplelib.h>

/// <summary>

/1]

/// </summary>

/// <returns></returns>

int main()

{
int result = 0;
//printf("Hello World!\n");
result = sum(5, 4);
sayHelloTo("Computer");
printf("Result is %d \n",result);
printf("Press any key to continue...\n");
getchar();
return 0;

RTEU CE103 Week-4
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e and output will be as follow

E:\UgurCorub\RTELN Lectures 2021-2022 Gaz CE105 - Algonthms and Progre

ello Computer
esult is 9
ress any key to continue...
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There is a option about portability that we can set for team works

We will remove all library related settings from configurations and we will write them in source code

Clear linker->general->additional library directories

 —

R
e RTEU CE103 Week-4

| c-sample-app Property Pages

Configuration: | Debug

V=

4 Configuration Properties

General
Advanced
Debugging
VC++ Directories
C/C++
Linker
General
Input
Manifest File
Debugging
System
Optimization
Embedded IDL
Windows Metadata
Adwvanced
All Options
Command Line
Manifest Tool
XML Document Genera
Browse Information
Build Events

~

X

~ | Platform: | Active(Win32) ~ Configuration Manager...
Output File S(0utDir)5(TargetMame) S (Targetbxt)
Show Progress Mot Set
Version
Enable Incremental Linking Yes (/INCREMENTAL)
Incremental Link Database File S({IntDir)S(TargetMName).ilk
Suppress Startup Banner Yes (/NOLOGO)
lgnore Impert Library Mo
Register Output Mo
Per-user Redirection No
%(AdditionalLibraryDirectories)
Link Library Dependencies Yes
Use Library Dependency Inputs MNo
Link Status

Prevent DIl Binding

Treat Linker Warning As Errors
Force File Qutput

Create Hot Patchable mage
Specify Section Attributes

Additional Library Directories
Allows the user to override the environmental library path. (/LIBPATH:folder)

Cancel

Apply
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Clear C/C++ -> General -> Additional Include Directories

c-sample-app Property Pages ? X
Configuration: | Debug ~ | Platform: | Active(Win32) ~ Cenfiguration Manager...
4 Configuration Properties A % (AdditionallncludeDirectories) Ll
General Additional #using Directories
Advanced Additional BMI Directories
Debugging Additional Module Dependencies
VC++ Directories Additional Header Unit Dependencies
4 CfC++ Scan Sources for Module Dependencies No
Gen_era.l : Translate Includes to Imports MNe
ptmEation Debug Infermation Format Program Database for Edit And Continue (/Z1)
Preprocessor Support Just My Code Debugging Yes (/JMC)

Code G ti
pae Leneration Common Language RunTime Support

Language ) . -
Precompiled Heade Consume Windows Runtime Extension
Output Files Suppress Startup Banner Yes (/nologao)
Browse Information Warning Level Level3 (fW3)
External Includes Treat Warnings As Errors Ma (WX-)
Advanced Warning Version
All Options Diagnostics Fermat Column Infe (fdiagnostics:celumn)
Command Line SDL checks Yes (/sdl)
I Linker Multi-processor Compilation
I Manifest Tool Enable Address Sanitizer No v
I XML Document Genera Additional Include Directories
I Browse Information o, Specifies one or more directories to add to the include path. Separate with ;' if more than one.
< > {/[path])

Cancel Apply

 —

R
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Clear Linker->Input->Additional Dependencies

‘ c-sample-app Property Pages T bt
- Configuration: | Debug w | Platform: | Active(Win32) w Configuration Manager...
4 Configuration Properties 4 fe(AdditionalDependencies) w
General Ignore All Default Libraries
Advanced Ignore Specific Default Libraries
Debugging Module Definition File
WC++ Directories Add Module to Assembly
bC/Ces Embed Managed Resource File
4 Linker Force Symbol References
Gepetal Delay Loaded Dlls
Inpu!‘: - Assembly Link Resource
Manifest File
Debugging
System
Optimization
Embedded DL
Windows Metadata
Advanced
All Options
Command Line
I Manifest Tool
I+ ¥ML Document Genera
I Browse Information Additional Dependencies
I Build Events W Specifies additional items to add to the link command line. [i.e. kernel32.lib]
< >

 —
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Now we can set this configurations in source code as follow

#pragma comment(lib, "..\\DebugStaticLibDeployment\\c-sample-lib.lib")
#include "..\DebugStaticLibDeployment\samplelib.h"

#include <stdio.h>

/// <summary>

/17

/// </summary>

/// <returns></returns>
int main()

{
int result = 0;
//printf("Hello World!\n");
result = sum(5, 4);
sayHelloTo("Computer");
printf("Result is %d \n",result);
printf("Press any key to continue...\n");
getchar();
return 0;

}

with this configuration if your friends download this code then they can run them with their environment without

| D9 G RA: 4
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Shared Library Development

C++ Programming (Static Library)

Visual Studio Community Edition

% RTEU CE103 Week-4
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e All steps are similar with C programming above, but you do not need to delete pch.h
® You should take care about compiled source codes

e for example if your code is compiled for x86 then your application also should use the x86 configuration else
x64 then library should be x64 complied version.

% RTEU CE103 Week-4
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e Source will look like the following

// cpp-sample-app.cpp : This file contains the 'main' function. Program execution begins and ends there.

//

#pragma comment(lib, "..\\DebugStaticLibDeployment\\cpp-sample-1lib.1ib")
#include "..\DebugStaticLibDeployment\samplelib.h"

#include <iostream>

int main()

{
std::cout << "Hello World!\n";
int result = 0;
//printf("Hello World!\n");
result = sum(5, 4);
sayHelloTo("Computer");
printf("Result is %d \n", result);
printf("Press any key to continue...\n");
getchar();
return 0;

}

| RTEU CE103 Week-4
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Shared Library Development

C++ Programming (Static Library)

Visual Studio Community Edition WSL Option

% RTEU CE103 Week-4
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e |nstall WSL2

o GitHub - ucoruh/ns3-wsl-win10-setup: ns3 windows 10 WSL2 setup and usage

¢ Create a Linux project

| RTEU CE103 Week-4

C++

Al

r-l--l-
o

i I

- Linuzx - All project types

CMake Project

Build modern, cross-platform C++ apps that don't depend on .sln or woxpro) files,

C+= Windows Lirux Consale

Conscle Application

Run code in a Linux terminal, Prints "helle” by default,

C+= Lirx Consaole

Ernpty Project

60
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e Configure Platform Toolset to WSL

Solutien Explorer > I X
i adle-2am o s
- 5-

Search Solution Explorer (Crl+3)

=3
2
=]
a
g
2
g
E]
H

3] Selution 'CensoleApplication1' (1 of 1 project)

[ S S PR TR X

Clean up C#...

Build
Rebuild

fe

Deploy

Clean

View L]

Project Only 3
A Run Tests

Debug Tests

Train IntelliCode Poirot Model

Scope to This
New Solution Explorer View
Build Dependencies 3
Add L]
g*  Class Wizard... Ctrl+Shift+X

@ Manage NuGet Packages...

£} Setas Startup Project

Debug 3
7 ch2  sec | M Cut Ctrl+X
X Remove Del
Rename F2

Unload Project

Load Direct Dependencies of Project
Load Entire Dependency Tree of Project
Rescan Solution

Display Browsing Database Errors

Clear Browsing Database Errors

Open Folder in File Explorer

Open in Terminal

® . :
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RECEP TAYYID
ERDOC

Shared Library Development - (VS Cpp WSL Static Library)-3

e Select GCC for Windows Subsystem for Linux

Configuration: | Debug

4 Configuration Properties
General

Debugging

VC++ Directories
C/C++

Linker

Build Events

Customn Build Step

v v v v

% RTEU CE103 Week-4

*

~ | Platform: | Active(x86) - Configuration Manager...

v  General
Output Directory
Intermediate Directory
Target Name
Target Extension
Extensions to Delete on Clean
Build Log File

S{ProjectDir)bin\5(Platform)\3(Configuration)\,
S(ProjectDir)obj\S(Platform)"S(Configuration)\,
S{ProjectMame)

out

*.d;*tlog;S{Extensions ToDeleteOnClean)
S{IntDir)S(M5BuildProjectMame).log

Platform Toolset GCC for Wlndows Subs_',rstem for Linux

WL *.exe full path
Remote Copy Include Directories
Remote Copy Exclude Directories
Intellisense Uses Compiler Defaults
Enable Incremental Build

v Project Defaults
Configuration Type
Use of STL

Platform Toolset

GCC for Remote Linux
Clang for Windows Subsystemn for Linux

Clang for Rermote Linux
<inherit from parent or project defaults=>

Application (out)
Shared GMU Standard C++ Library

Specifies the toolset used for building the current configuration; If not set, the default toolset is used.

0K Cancel Apply
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Put a breakpoint and run debugger

Project  Build Debug Test Analyze Tools  Extensions Window  Help Search o

— -| Debug = x64 =~ P GDB Debugger = | q,| ;E | ) _=|.

4]

main.cpp R X

| ConsoleApplication] vI (Global Scope)
1 #tinclude <cstdio>
2
3 Fint main()
4 1
[ ] 5 printf("hello from %s!\n", "ConsoleApplicationl");
6 return 0;
7 T

iedthi| RTEU CE103 Week-4
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In the debugger for WSL you can use local WSL installation but if you want to run it on Release setting it require a
SSH connection.

Project Build Debug Test Analyze Tools Extensions Window Help  Search e

- - | Release - xbd - Mone, A connection can be added in Tools | Options | Cross Platform | Connection Manager - | q, | -

main.cpp & X
%l ConsoleApplication1 vI (Global Scope)

1 #include <cstdio>

-

iésst| RTEU CE103 Week-4
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e Configure SSH parameters

| RTEU CE103 Week-4

Connect to Linux

This project uses remote builds, and a remote machine is required to host the
builds and debug. Please enter the remote machine details below,

Manage existing connections

e [127.00.1 |
Port: |22 |
Ve username] |
Authentication type: | Password -
Password: | |

Connect Cancel
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e so you have to complete the following steps.

e C/C++ Remote Linux Option over SSH
o Enable SSH
= SSH on Windows Subsystem for Linux (WSL) | llluminia Studios

o Connect to Remote WSL Environment
= Baglan hedef Linux sisteminize Visual Studio | Microsoft Docs

A

| RTEU CE103 Week-4
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Visual Studio Community Edition
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e |n C# project we will create class library we have several options

e for this sample we will select .NET core that we can build cross platform library

class X -
Clear all

cz - Windows - All project types -

nic“ Class library
& ! A project for creating a class library that targets MET Standard or MET Core
[ Android Linwe macOs Windows Library
ri.‘l’ WPF Class library
<= A project for creating a class library that targets a MET Core WPF Application
[ Windows Desktop Library
nic‘ Class Library (Universal Windows)
f ! A project for creating a managed class library (.dll) for Universal Windows Platform (UWP) apps.
c# Windows Library uwp
nic“ Class Library (.MET Framewaork)
% ! A project for creating a CF class library (.dll)
[ Windows Library
Di@ Razor Class Library
@ ! A project terplate for creating a Razor class library.
[ Linux macOs Windows Library Web
-i.’l’ Windows Forms Class Library
EE A project template for creating a class library that targets MET Windows Forms (WinForms).
c# Windows Desktop Library
C* WCF Service Library
A project for creating a host-independent WCF service lass library (.dIl)

c# Windows Library Web Service

 —

R
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e There is no static library option

Configure your new project

CL’-':]SS IIbrary C# Android Lirux macids Windows Library

Project name

Location

E\UgurCoruh RTEUALecturest2021-2022 Gz CE103 - Algorithms and Programming \Lectureshcell -

Solution name @

csharp-sample-lib

|:| Place soluticn and project in the same directory

iedthi| RTEU CE103 Week-4
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e We will select .Net Core 3.1

Additional information

CIE]SS ||brar}" C# Android Lirux macOs Windows Library

Target Framework @l

MET Core 3.1 (Long-term support)

MET 5Standard 2.0
MET 5tandard 2.1
MET Core 2.1 (Long-term support)
MET Core 3.1 (Long-term support)
JNET 5.0 (Current)

A
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e You will have default empty class library file
sampleLibClass.cs -+ >

csharp-sample-lib vI # csharp_sample_|
1 using System;
2
3 —namespace csharp sample lib
4 {
0 references
5 E public class samplelibClass
6 {
74
8 ¥
o 3
10 '

iedthi| RTEU CE103 Week-4
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Shared Library Development - (VS Csharp Dynamic Library)-5

* |n the project you can see .NETcore reference

& Live Share M

#  Solution Explorer

=L T

kL W o-2d B K-

- Search Solution Explorer (Ctrl+5) 2~

f9] Solution 'csharp-sample-lib' (1 of 1 project)
4 csharp-sample-lib
4 F Dependencies
4 == Frameworks
= Microsoft. NETCore App
B samplelibClass.cs

iedthi| RTEU CE103 Week-4
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e We can build empty class library that generate dll for our application

e-1libh\csharp-sample-lib\csharp-sample-lib.csproj (in 3 ms).
eycsharp-sample-lib\csharp-sample-1ibibintDebuginetcoreapp3.licsharp-sample-1ib.dll

| RTEU CE103 Week-4
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e Now we will add Console Application but this will also use .NETCore

% RTEU CE103 Week-4
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e Select New Project

Search for templates (Alt+5) P~
Clear all

C# - Windows - All project types -

E‘:‘* Conscle Application
A project for creating a command-line application that can run on \MET Core on Windows, Linux and macO5

C# Linux macios Windows Caonsole

F-‘j* ASP.MNET Core Web App
A project template for creating an ASP.NET Core application with example ASP.MET Razor Pages content.

r# lirne mari1s Wind nuwes Clod SPEMiire Wieh

| RTEU CE103 Week-4
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® Set project name

Configure your new project

Console App"caﬂgn C# Linux macOs Windows Console

Project name

csharp-sample-app

Location

ChlUsershugur.coruhtDesktophcsharp-lib-samplehcsharp-sample-libY -

| RTEU CE103 Week-4
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e Select .NETCore framework

Additional information

Console Appﬁcat[gﬂ C# Linux ~ mac0s  Windows  Console

Target Framework @.

MET Core 3.1 (Long-term support]

MET Core 2.1 (Long-term support)
MET Core 3.1 (Long-term support)
MET 5.0 (Current)
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* You will have the following sample main.cs file

using System;

namespace csharp _sample app

{
class Program
{
static void Main(string[] args)
{
Console.WritelLine("Hello World!");
}
}
}

| RTEU CE103 Week-4
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e Now we can link projects with adding references open reference section

Solution Explorer > 0 X
@B -2 am -
search Selution Explorer (Ctrl+g) P

3] Solution 'csharp-sample-lib' (2 of 2 projects)
Fi csharp-sample-app
4 2 Dependencies
A Add Project Reference...

Add Shared Project Reference...
Add COM Reference...

e | & Manage Connected Services
b P Manage MuGet Packages...

Remove Unused References...

Scope to This
Mew Solution Explorer View

RTEU CE103 Week-4
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® browse for class library project output folder and select output dll file for console application

Reference Manager - csharp-sample-app ? X
I Projects Search (Ctrl+E)
b Shared Projects Name Path
b COM csharp-sample-lib.dll Cih\Usershugur.corub'..,
4 Browse
Recent
Browse... || oK || Cancel

% RTEU CE103 Week-4
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®* now we can update our library code and use it in console application

e copy following sample to sampleLibClass file in the library

% RTEU CE103 Week-4
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using System;

namespace csharp_sample 1lib

{
public class samplelLibClass
{
public static void sayHelloTo(string name)
{
if (!String.IsNullOrEmpty(name))
{
Console.WriteLine("Hello " + name);
}
else
{
Console.WritelLine("Hello There");
}
}
public static int sum(int a, int b)
{
int ¢ = 0;
C =a + b;
return c;
}
}
}

A

| RTEU CE103 Week-4
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* After this operation copy following sample to console application and build app then you can run

using csharp_sample lib;
using System;

namespace csharp_sample app

{
class Program
{
static void Main(string[] args)
{
Console.WriteLine("Hello World!");
sampleLibClass.sayHelloTo("Computer");
int result = samplelLibClass.sum(5, 4);
Console.WriteLine("Results is" + result);
Console.WriteLine("Results is {0}", result);
Console.Read();
}
}
= | }
R
KE8%| RTEU CE103 Week-4
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* You will see following output that mean we called DLL functions

80 ChlUserstugur.coruh\Desktophc

ello torld!?
ello Computer
esults is9
esults is 9
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® Also we can publish this console application with dll for linux environment or others

e for linux environment we should install .NETCore

% RTEU CE103 Week-4
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e follow the link below or commands that | shared with you as below for deployment

e How to Install Dotnet Core on Ubuntu 20.04 — TecAdmin

Step 1 — Enable Microsoft PPA

wget https://packages.microsoft.com/config/ubuntu/20.04/packages-microsoft-prod.deb
sudo dpkg -i packages-microsoft-prod.deb

% RTEU CE103 Week-4
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Step 2 — Installing Dotnet Core SDK

sudo apt update
sudo apt install apt-transport-https
sudo apt install dotnet-sdk-3.1

% RTEU CE103 Week-4
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Step 3 — Install Dotnet Core Runtime Only

To install .NET Core Runtime on Ubuntu 20.04 LTS system, execute the commands:

sudo apt update

% RTEU CE103 Week-4
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To install the previous version of .Net core runtime 2.1, type:

sudo apt install dotnet-runtime-2.1

u_ n

Press "y"” for any input prompted by the installer.

% RTEU CE103 Week-4
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Step 4 — (Optional) Check .NET Core Version

You can use dotnet command line utility to check installed version of .NET Core on your system. To

check dotnet version, type:

dotnet --version

% RTEU CE103 Week-4
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* Now we will publish our application as single executable

® Open publish menu

ST R Sclution Explorer * 1 X
@ o S
Search Solution Explorer (Ctrl+3) P -
fa] Solution 'csharp-sample-lib' (2 of 2 projects)
4 [# reharn-samnla-ann 5
Clean up C#...
ity Build
Rebuild
Clean
Analyze and Code Cleanup J
Pack
©r  Publish...
Scope to This

Mew Solution Explorer View

¢® Edit Project File

[ T I

A

| RTEU CE103 Week-4
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e Select netcoreapp3.1 and Release for linux-x64

csharp-sample-app: Publish & 3¢ [[aElE=Tan] e G Program.cs samplelibClass.cs
FolderProfile.pubxml - @ .
Connected Services “i: Publish
Folder

Publish
-+ New Meore actions -

@ Ready to publish.

Settings

Target location bin\Release\netcoreapp3. 1\ publisht, []]
Configuration Release &

Target Framework netcoreapp3.] ra

Target Runtime linux-x64 &

Show all settings

ettt RTEU CE103 Week-4
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e Select produce single file

Profile settings

Profile name FalderProfile

Configuration |Re|ease|Any CPU -

Target framework |netc0reapp3.1

4

Deployment mode |Framewnrk-dependent

4

L4 J L f L] s

Target runtime |Iinux—x64

Target location |bin\ReIease\netcoreappBJ\publish\ |

@ File publish options

¥ | Produce single file

Save Cancel

| RTEU CE103 Week-4
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e After succesfull publish you will have linux binary that you can run with WSL

esktop » csharp-lib-sample » csharp-sample-lib » csharp-sample-app * bin * Release » netcoreapp3.1 * publish

1t
Mame B
|J csharp-sample-app
. a2 csharp-sample-app.pdb
. & csharp-sample-lib.pdb
- |:| packages-microsoft-prod.deb
o+

RTEU CE103 Week-4

Date modified

|'\-I_|"|__ _|"||'\-I'|

T T P 13':' -ith*l
0/24/2021 1:36 AM

10/24/2027 1:30 AM

472372020 10:02 PM

Type

File

Program Debug D...
Program Debug D...

DEE File

Size

97 KB
10 KB
10 KB
4 KB
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®* Open WSL and enter the path where this folder located

® And run application as follow

Processing triggers for man-db (2.9.1-1) ...

ucorun@LAPTOP-RONNSOIG: § dotnet --version
3,141

ucoruh@LAPTOR-RQNSIIG: §./
Csharp-sample-app csharp-sample-app. pdb csharp-sample-1ib. pdb packages-microsoft-prod. deb

icoruhLAPTOP-RQNSIIG: § . /csharp-sample-app

Results 159
Results 15 0

% RTEU CE103 Week-4
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check dotnet --version and then run application

% dotnet --version
$ A

$ ./csharp-sample-app

* you will see similar output

Hello World!
Hello Computer
Results is9
Results is 9

Al

% RTEU CE103 Week-4
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In this sample we created single application from settings lets try with shared library located option
uncheck the "produce single file" option and publish again.

Then you will have the following outputs

top » csharp-lib-sample » csharp-sample-lib * csharp-sample-app » bin ¢ Release » netcoreapp3.l » publish

Mame " Date medified Type Size

|j csharp-sample-app 10/24/2021 1:36 AM File 28 KB
ﬂ csharp-sample-app.deps.json 10/24,/2021 1:36 AM J50M File 1KB
|:| csharp-sample-app.dll 1072472021 1:36 AM Application exten... 4 KB
& csharp-sample-app.pdb 1072472021 1:36 AM Program Debug D... 10 KB
ﬂ csharp-sample-app.runtimecenfig.json 1072472021 1:36 AM J50M File 1 KB
u— csharp-sample-lib.dll 1072472021 1:30 AM Application exten... 4 KB
& csharp-sample-lib.pdb 10/24/2021 1:30 AM Program Debug D... 10 KB

7
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* |f you run csharp-sample-app

* you will have the same output

% RTEU CE103 Week-4

Hello World!
Hello Computer
Results 159

— e S -
e i "7 1 ik RS
| IH - K1) .

Results is 9
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Java Programming

Eclipse IDE

% RTEU CE103 Week-4
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® You should download and install eclipse installer and then you should select Eclipse IDE for Java
Developers
o Eclipse Installer 2021-09 R | Eclipse Packages

@ eclipse

5 RTEU CE103 Week-4 100
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eclipse -

type filter text Q

_)Ii Eclipse IDE for Java Developers

The essential tools for any Java developer, including a Java IDE, a Git client, XML
Editor, Maven and Gradle integration

Eclipse IDE for Enterprise Java and Web Developers

@

Tools for developers working with Java and Web applications, including a Java IDE,
tools for JavaScript, TypeScript, JavaServer Pages and Faces, Yaml, Markdown, Web...

Eclipse IDE for C/C++ Developers

c«-
An IDE for C/C++ developers.
Eclipse IDE for Embedded C/C++ Developers
(o8
N An IDE for Embedded C/C++ developers. It includes managed cross build plug-ins
{(Arm and RISC-V) and debug plug-ins (SEGGER |-Link, OpenOCD, pyocd, and QEMU)....
- Eclipse IDE for PHP Developers
% The essential tools for any PHP developer, including PHP language support, Git client,

Mylyn and editors for JavaScript, TypeScript, HTML, CSS and XML.
Click here to... v

 —

X
| RTEU CE103 Week-4 101
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L ponre

eCI|pse|nSta"er by Oomph o

details

The essential tools for any Java developer, including a Java IDE. a Git client, XML
Editor, Maven and Gradle integration.

@ Eclipse IDE for Java Developers

Java 11+ VM CAProgram Files\Java\jdk-16.0.1

Installation Folder CAUsersiugur.coruhieclipse\java-2021-09

V create start menu entry

' create desktop shortcut

¥ Cancel Installation

102

ettt RTEU CE103 Week-4




Shared Library Development - (Eclipse Java Jar Library)-4

ecllpseIDE-

2021-09
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* select create a project

il - -
L= 1 - WOrKspaC C L

m
m
m

I
i

m

File Edit Mavigate 5earch Project Run  Window
1 - E"ﬂ|l--' | R
%5 Debug [ Project Explorer

There are no projects in your workspace,
To add a project:

rﬂ Create a project...

Esy Import projects.,..

i RTEU CE103 Week-4 104
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select java project

lew Project O *

Select a wizard _—

Create a Java project l

Wizards:

| type filter text

» = General ~
=2 Project
w = Gradle
& Gradle Project
w = lava
@ Java Project
% Java Project from Existing Ant Buildfile
w = Maven
T.::L Check out Maven Projects from 5CM
I Maven Module
% Maven Project
w = Examples W

@ < Back Finish Cancel

5 RTEU CE103 Week-4 105
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® give project name

= MNewJava Project

Create a Java Project

Create a Java project in the workspace or in an external location.

Project name: | java-sample-lib |

Use default lecation

Cih\Users\ugur.coruhheclipse-workspace\java-sample-lib

Browse...
JRE
(®) Use an execution envirenment JRE: JavaSE-16 ~
() Use a project specific JRE: jdk-16.0.1

() Use default JRE 'jdk-16.0.1" and workspace compiler preferences Configure JREs...

Project layout

() Use project folder as root for sources and class files

(®) Create separate folders for sources and class files Configure default...

Working sets

[[] Add project to working sets New...

Select...

Module

[] Create module-info.java file

@. < Back Mext = Cancel
Y

RECEP TAYYIP
Ve

559 RTEU CE103 Week-4 106
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= MewJava Project

Java Settings

Define the Java build settings.

& | | & -

& Source [ Projects = Libraries ‘% Order and Export @ Meodule Dependencies
w2 java-sample-lib
B src

"?

~ Details

9 Create new source folder: use this if you want te add a new source folder to your project.
& Link additional source: use this if you have a felder in the file system that should be used as additional source folder.
& Configure inclusion and exclusion filters: specify patterns to the inclusion and exclusion filters instead of including and
excluding each folder or file manually.

&2 Remove source folder 'src’ from build path: Children of the folder will not be seen by the compiler anymore and will not be
included when building the project.
[] Allow output folders for source folders
Default cutput folder
|ja\ra-samp|e-|ib;’bin
P—

REC] kl\"
RECEP
iésst| RTEU CE103 Week-4

Browse...
< Back

Cancel
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e first we need to add a default package to keep everything organized

RTEU CE103 Week-4

= eclipse-workspace - Eclipse IDE

File Edit Source Refactor MNavigate Search Project Run Window Help

I g@va‘gv{%«;vonv%v@;;v_v vt } - -
[% Package Explorer x BEs § =08

v java-sample-lib

B JRE System Library [JavaSE-16]
28 src

New > 2% Java Project
Open in New Window O3 Project..
Open Type Hierarchy F4 HF Package
Show In Alt+Shift+W > (& Class
Show in Local Terminal > @ Interface @E
[ Copy Ctrl+C @ Enum
E=  Copy Qualified Name @ Record
[ Paste ey | @ Annotation
% Delete Delete &9 Source Folder
{fﬁ Java Working Set
>
Build Path £ Folder
Source Alt+Shift+5 » _<> File
i >
Refactor Alt+Shift+ T _é’ Untitled Text File
[x Import.. E? JUnit Test Case
i Eport.. ™ Example...
o
& Ll B e other. Ctrl+N
Assign Working Sets...
Q Coverage As >
@ RunAs >
7{$ Debug As >
Restore from Local History...
Maven 3
Tearn >
Compare With ¥
Validate
Properties Alt+Enter
[#] Problems % @ Javade
Oitems
Description
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® then we can create our class that includes our functions

—] eclipse-workspace - Eclipse IDE

File Edit Source Refactor MNavigate Search Project Run  Window Help

- B OB i -0 Q- i®™ P il Bl vtoct oD |
[# Package Explorer EE § =08

vz java-sample-lib
=\ JRE System Library [JavaSE-16]

v (@ src
i celn2
Mew > 2% Java Project
Open in New Window [ Project...
Open Type Hierarchy F4 ¥ Package
Show In Alt+Shift+W > (5 Class
Show in Local Terminal > ¥ Interface @
[E Copy Ctrl+C @ Enum
5= Copy Qualified Name @ Record
[ Paste Cley | @ Annotation
% Delete Delete &9 Source Folder
‘,3?1 Java Working Set
Build Path ¥ % Folder
Source Alt+Shift+5 > . File
Refactor Alt+Shift+T » % Untitled Text File
fx  Import. E? JUnit Test Case
g Export.. ™ Example..
&) el B 5 Other. Ctrl+N
Assign Working Sets...
[*% Coverage As ¥
@ FRunAs »
45 Debughs >
Restore from Local History...
Team ¥
Compare With ¥
Validate
Properties Alt+Enter
— [l Problems X @ Javadoc [E) Declar:

Diterns

Y
Hedtl RTEU CE103 Week-4 17
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® give class a name

RTEU CE103 Week-4

3 Mew Java Class

Java Class

Create a new Java class.

Source folder: | java-sample-lib/src |

Package: | cel03 |

[JEnclosing type:

MName: | JavaSamplelib |

Modifiers: (®) public O package private protected
[ abstract [final static

Superclass: |java.|ang.0bject |

Interfaces:

Which method stubs would you like to create?
public static void main(String[] args)
[] Constructors from superclass

Inherited abstract methods

Do you want to add comments? (Configure ternplates and default value here)

|:| Generate comments

@

Browse...
Browse...

Browse...

Browse...

Add...

Remave

Cancel
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e you will have following class with main

- Eclipse IDE
Nindow Help

9:;7"#{@&“’ ':!;!?va‘i}lv| |<::|T v'=|_.|'

S, 8§ = B  [J] JavaSamplelibjava X

1 package cel@3;
2
3 public class JavaSampleLib {]

= public static woid main(S5tring[] args) {
S/ TODO Auto-generated method stub

i RTEU CE103 Week-4 111
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* We will create sample java library with static functions as below.

package cel@3;
import java.io.IOException;
public class JavaSamplelLib {

public static void sayHelloTo(String name) {
if(name.isBlank() || name.isEmpty())

{

System.out.println("Hello "+name);
}else {

System.out.println("Hello There");

}
}
public static int sum(int a,int b)
{
int ¢ = 0;
C = a+b;
return c;
3

public static void main(String[] args) {
// TODO Auto-generated method stub
System.out.println("Hello World!");

JavaSamplelib.sayHelloTo("Computer");

int result = JavaSamplelLib.sum(5, 4);
System.out.println("Results is" + result);
System.out.printf("Results is %d \n", result);

try {
System.in.read();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

—_— }

- ,‘\|
198 RTEU CE103 Week-4
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also we can add main method to run our library functions. If we run this file its process main function

nt sum(int A int h)

Al

<

oid main(5t
3-generated
arintln("He

ib.sayHelle
= JavaSampl
orintln("Re
arintf("Res

in.read();
Exception e
Auto-gener
stackTrace( G2

&
B

Declaration |
ChProgram F

#F QP

RTEU CE103 Week-4

Unde Typing
Revert File

Save

Open Declaration
Open Type Hierarchy
Open Call Hierarchy
Show in Breadcrumb
Quick Dutline

Quick Type Hierarchy
Open With

Show In

Cut

Copy

Copy Qualified Name
Paste

Raw Paste

Quick Fix
Source
Refactor
Local History

References

Declarations

Coverage As
Run As
Debug As
Team
Compare With
Replace With
Validate

Preferences...

Ctrl+Z

Ctrl+5

F3
F4
Ctrl+Alt+H
Alt+5hift+B
Ctrl+O
Ctrl+T

3

Alt+Shift+W »

Ctrl+X
Ctrl+C

Ctrl+V

Ctrl+1
Alt+Shift+5 >
Alt+Shift+T »

>

v

R

15:35 AM)

07 1Java Application Alt+Shift+X, J
Run Cenfigurations...
Writable Smart Insert
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® we can see output from console as below

RTEU CE103 Week-4

& ELIPSEWUIKSPALE - Javd-SallIpIE- 1Dy S1L/ LE U3/ JaVaddiIPIELIL,javd - CUIPSE IUD

File Edit Source Refactor Navigate Search Project Run Window Help

[ 7 HE-BDieiH-0-@-G-®Y-iP AR

Tig Rl e

[# Package Explarer X S § = B [ lavaSamplelibjava X

v 122 java-sample-lib
= JRE System Library [JavaSE-15
v [ st
v H cel03
[3) JavaSemplelibjava

1 package cel@3;

3 import java.io.IOException;

2

5 public class JavasampleLib {

5

7% public static void sayHelloTo(String name) {
E if(name.isBlank() || name.isEmpty())
9 {

18 System.out.println("Hello "+name);
1 Telse {

12 System.out.println("Helle There");
13 '

14 '

15

165 public static int sum(int a,int b)

7

18 int ¢ = 8;

19 c-=

return c;

H

public static void main(5tring[] args) {
// TODO Auto-generated method stub
System.out. println(“Helle World!

2

'H

ERER R

JavasampleLib.saytel loTo( " Computer”);
int result = JavaSampleLib.sum(S, 4);
System.out.println("Results is” + result);
System.out.printf("Results is %d \n", result);

:]

[ R Y

=1

try {
System.in.read();

} catch (I0Exception e) {
// TODO Auto-generated catch block
e.printstackTrace();

[#] Problems @ Javadoc [Z, Declaration [ Console X

JavaSampleLib [Java Application] C:\Program Files\Java\jdk-16.0. 1\bin\javaw.exe (Oc
Hello World!

Hello There

Results is9

Results is 9
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* There is no exe files java runtime environment run class files but we can export this as an

executable.

% RTEU CE103 Week-4

S cclipse-workspace - java-sample-lib/src/ce103/)avaSampleLib.java

File

ZIc

B8

Edit Source Refactor MNavigate Search Project Run

Mew
Open File...
Open Projects from File System...

Recent Files
Close Editor
Close All Editors
Save

Save As...

Save All

Revert

Move...
Rename...
Refresh

Convert Line Delimiters To

Print...

Export...
Properties

Switch Workspace
Restart
Exit

Alt+Shift+N

Ctrl+W
Ctrl+Shift+ W

Ctrl+5

Ctrl+Shift+S

F2

F5

Ctrl+P

Alt+Enter

»

>

>

Q-

E
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e Select Java->Runnable JAR File

| RTEU CE103 Week-4

= Export

Select

Export all resources required to run an application into a JAR file on the local

file system.

Select an export wizard:

| type filter text

w = General
‘iﬂ'{- Ant Buildfiles
JE Archive File
() File System
fj Preferences
w [ Install
72 Installed Software ltems to File
v (= Java
L1 JAR file
2] Javadoc
. '» Runnable JAR file
w [= Run/Debug
5 Breakpoints
= Coverage Session
B lanune h Confiauratinne

Finish

Cancel

116



CE103 Algorithms and Programming |

Shared Library Development - (Eclipse Java Jar Library)-18

click next and set output path for jar file

RTEU CE103 Week-4

3 Save As

y i » ThisPC » Desktop » java-export-sample

Organize - Mew folder

~
B This PC Mame

- 30 Objects

B Desktop

|§| Documents

* Downloads

J‘l Music

&= Pictures

B Videos

o Windows ()
- LEMOVO (Dv)
- DATA(E:)

oF Metwork

Date modified

Mo itemns match y

L E = lavasamplelibExecutable

Save as type: | *jar*.zip

» Hide Folders
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* |f our project has several external dependecy then we can extract this required files (jar, so, dll) in
seperated folder or we can combine them and generate a single executable jar

® |ets pack everthing together, Select launch configuration that has main function

% RTEU CE103 Week-4

= Runnable JAR File Export

Runnable JAR File Specification

Select a ‘Java Application’ launch configuration to use to create a runnable JAR. [

Launch configuration:
lavaSamplelib - java-sample-lib

Export destination:

| Cih\Users\ugur.coruhtDesktop\java-export-samplelavaSamplelibExe ~

Library handling:

() Extract required libraries into generated JAR

(®) Package required libraries into generated JAR

() Copy required libraries into a sub-folder next to the generated JAR

[ 5ave as ANT script

Browse...

Browse...

Cancel

118



CE103 Algorithms and Programming |

Shared Library Development - (Eclipse Java Jar Library)-20

end of this operation we will have the following jar that we can by click

' |ﬂ = | java-export-sample —
- Home Share Wiew
y N » java-export-sample v | 0 2 Search java-export-sample

EPSON Easy Photo Print « =) Photo Print

~ Mame Date modified
#F Quick access
£ lavaSamplelibExecutable.jar 10/24/2027 10:25 AM
B Desktop = d !
; Downloads

= Decuments

&= Pictures
c-sample-lib

% Syllabus

% Week-3

0 Week-4

# Onelrive - Personal

| RTEU CE103 Week-4

Type

Executable Jar F
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e When you click application if cannot run then try command line to see problem

e enter jar folder and run the following command

java -jar JavaSamplelLibExecutable.jar

GC:sUserssugur.coruhsDesktopsjava—export—sample >java —jar JavaSampleLibExecutable.jar
Exception in thread "main" java.lang.UnsupportedClassUersionError: celB3- JavaSampleLib has bheen compiled by a more rece
t version of the Java Runtime <{(class file version 6@.8>, thiz wversion of the Java Runtime only recognizes class file ve
sions up to 52.8

t java.lang.ClassLoader.defineClassi<{Mative Method>

at java.lang aszloader.defineClass{Unknown Source?

Java.secuw y.8ecureClaszLoader.def ineClass(Unknown Source?

aszsloader.defineClass {Unknowun Sourcel
assLoader.access5108<Unknoun Source?
assLoadersl.run{Unknown Source)
assLoader$1l.run{Unknown Source)
y.AccessController.doPrivileged(Native Method>
ClassLloader.findClass<Unknoun Source?
assLoader.loadClass{Unknown Sourcel
Java.lang.ClaszLoader.loadClass(Unknown Source?
Java.lang.Class . forManeB{Hative Method)>
Java.lang.Class.forMame (Unknown Source)
org.eclipse.jdt.internal. jarinjarloader.JarRsrcLloader . main<JarRsrcLoader. java:=5%9>

C:s\Userssugur.coruhs\Desktopsjava—export—sample >
In my case eclipse build JDK is newer than that | installed and set for my OS
If we check version we can see problem Java version 1.8.0_231

C:xUszerssagur.coruhsDezktopsjava—export—=sample >java —showversion
java version "1.3.8_231"

Java(TM> SE Runtime Environment Chuoild 1.8.6_231-hii?

Java HotSpot<TH> 64-Bit Server UH <hbuild 25.231-hll, nixed modeX>

Uzage: java [-optionz] class [args...1
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We can found installed and builded JDK for our application from Eclipse setting

= cclipse-workspace - java-sample-lib/src/ce103/JavaSampleLib,java - Eclipse IDE

File Edit Source Refactor Mavigate Search Project Run Window  Help

rﬁ - @ @ - E \9\ # - 0 - q - % - @ f'r". - i_— E
[ Package Explorer 5 8§ =0 M
v (22 java-sample-lib 1
= JRE System Library [JavaSE-16] E
v [ sic Show In Alt+ShiftsW > |
v B cell3 5
[J] JavaSampleLib.ji Copy Ctrl+C &
Copy Qualified Mame 7E
[ Paste Ctrl+V ;
Delete Delete 18
11
Build Path » 12
13
i Import. 14
g Export. 5
E_
«"  Refresh F5 7
Properties Alt+Enter 9
1
23=
FEra

A

i RTEU CE103 Week-4 121
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® select environments

i & Properties for JRE System Library [JavaSE-16] | x
Classpath Container JRE System Library - -~ 2
Select JRE for the project build path.
System library
{®) Execution environment: | JavaSE-16 (jdk-16.0.1) | | Environments...
() Alternate JRE: jdk-16.0.1 Installed JREs...

(O Workspace default JRE (jdk-16.0.1)

@' Apply and Close Cancel

—
w
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e select installed JRE or JDK

= Preferences (Filtered) O >

|

|
|typefi|tertext » Installed JREs - - 8
v Java

Add, remove or edit JRE definitions. By default, the checked JRE is added to the build path of

Installed JREs newly created Java projects.
Installed JREs:
MName Lecation Type Add...
B\ jdk-16.0.1 .. C\Program Files\Java\jdk-16.... Standard ... Edit
Duplicate...
Remove
Search...
Apply

@ Ig. I;. @ Apply and Close Cancel

22
:>5

i RTEU CE103 Week-4 123




CE103 Algorithms and Programming |

Shared Library Development - (Eclipse Java Jar Library)-25
® you can see installed JRE or JDK home

C:\Program Files\Java\jdk-16.0.1

= EditJRE O ®

JRE Definition =N
Specify attributes for a JRE %‘E& |
JRE home: | t:\l:'mgram FilestJava'ydk-16.0.1 | Directory...

JRE name: | jdk-16.0.1 |
Default VM arguments: | | Vaniables...

JRE systern libraries:

gy Ch\Program Files\Java'jdk-16.0.1%ibYjrt-fz.jar Add External JARs...
Javadoc Location...
Source Attachment..,
External annotations... | |
Remove
Up

Down

Restore Default

T @ e
R
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® Open system environment to fix this problem

% RTEU CE103 Week-4

All Apps Documents Web

Best match

System Configuration

App
Settings

5 Edit the system environment
variables

System

Reset this PC
Recovery
Recovery options
About your PC

Taskbar notification area

Ll el el el

See if you have a 32-bit or 64-bit
version of Windows

Search the web
j o) syste - See web results

Apps (7+)

More =
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System Properties X

Computer Name Hardware Advanced  System Protection  Remate

You must be logged on as an Administrator to make most of these changes.
Performance

Yisual effects, processor scheduling, memory usage, and virtual memary

Izer Profiles
Desktop settings related to your sign-n

Settings...
|
Startup and Recovery
System startup, system failure, and debugging information
Settings...
Environment Varables. ..
QK Cancel Apply

 —

3
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® Check user settings first

RTEU CE103 Week-4

Environment Yariables

User variables for ugur.coruh

Variable

ChocolateyLastPathUpdate
GOPATH

Intelli) IDEA Community Edit...

OneDrive

OnelriveConsumer

TEMP

Value

132416153103954791

Ch\Usershugur.coruh.go

CA\Program Files\JetBrains\Intellil IDEA Community Edition 2021.1.1...
Chlsersugur.coruhOnelrive

ChUsers\ugur.coruh\Onelrive

C\Program Files\Java\jdk-16.0.1\bin; C:\Python27:C:\Users\ugur.co...
ChUsershuaur.coruh\ApoData‘\Local\Temp

System variables

MNew... Edit... Delete

Variable

asl.log

Checolateylnstall
CHOKIDAR_USESPOLLIMNG
ComSpec

configsetroot

Value

Destination=file
CA\ProgramData\chocolatey

true
CAWINDOWS\systern 32\ cmd.exe
CAWINDOWS\ConfigSetRoot

DriverData CAWindows'\System32\Drivers\DriverData
JAVA HOME C\Proaram Files\Javaidk-16.0.14
Mew... Edit... Delete
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Edit environment variable >

C Mew

| ChPython27

[ ChlUsers\ugur.coruh\AppDatatLocal\Microsoft\WindowsApps Edit

I ChUsers\ugur.coruhAppDatatLocal\ProgramsiMicrosoft Vs Codelbin
CAProgram Files\MiKTeX\miktex\bin‘xgd Browse...
ChlUsers\ugur.coruh\AppDatatRoaminginpm

! ChUsers\ugur.coruh\AppDatatLocal\ GitHubDesktop'bin Delete
ChProgram Fileshcourl-7.71.1-winB4-mingwhkin |
ChUsershugur.coruhigoibin
Ch\Program Files (x86)4Python38-32 Move Up
ChProgram Files (x86)4Python38-32\5cripts
ChlUsers\ugur.coruh)\AppDatatRoaming'Python'Python38\Scripts Mowve Down

ChProgram Files\mingw-widx86_84-8.1.0-win32-seh-rt_vE-revllimin...
C:h\Program Files (x86)\Microsoft Visual Studio® 201 % Community\ VCh...
%Intelli) IDEA Community Edition% Edit text...
%USERPROFILE%: .dotnetitools
%USERPROFILE \gohbin
Chasnlc

Al
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® Check system settings

System variables

Variable Value 2
C\Program Files\Javalyrel.8.0_231\bin; C:\Program Files\Java'jdk-1...
PATHEXT COM;.EXE;.BAT;.CMD; VBS; VBE; J5;.JSE; W5F: W5H; MS5C,.PY:.PYW
PROCESS0FR_ARCHITECTURE  AMDeE4
PROCESSOR_IDENTIFIER Inteled Family & Model 84 Stepping 3, Genuinelntel
PROCES50R_LEVEL &
PROCESSOR_REVISION 5e03
PSMeodulePath %ProaramFiles%\WindowsPowerShell\Modules: CAWINDOWS svst.., ™
MNew... Edit... Delete
OK Cancel

wa Application] C\Program Files\Java'jdk-16.0.1\bin\javaw.exe (Oct 24, 2021, 10:15:35 AM - 10:31:10 AM])

A
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Edit environment variable *

C\Program Files\Java'jre1.8.0_231\bin Mew
Ch\Program Files\Java'jdk-16.0.1\bin

CAPython2 T, Edit
ChPython2 M\ Scripts

C\Program Files\Amazoen Correttoljdk11.0.8_100kin Browse..,

Ch\Program Files (x86)\ntel\Intel(R) Management Engine Compon...
Ch\Program Files\Intel\Intel(R) Management Engine Componentsii... Delete
C\ProgramData\Anaconda3l

Ch\PregramDatat\Anacendad\Librandsmingw-wid\bin

C\ProgramData‘Anaconda3\Librandusribin Move Up
Ch\ProgramDatatAnaconda3iLibrary'bin
CAProgramData\Anacondad\Scripts Move Down

C\Program Files (x86)\Python38-32\Scriptsh,
C\Program Files (x26)\Python38-324
Ch\Program Files\Python38\5cripts', Edit text...
Ch\Program Files\Python32
CAWindowshsystern32

ChAWindows

ChAWindowshSystem3 2\ Whem

CAWindows System32\ WindowsPowerShellhvw1.04

Al
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e we will move up the JDK 16 configuration then command line will run first java
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Edit environment variable

ChProgram Files\Javaljdk-16.0.1\bin

ChProgram Files\Javaljrel.8.0_231bin
ChPythond 7,

ChPythond MScripts

Ch\Program Files\Amazon Corretto’jdk11.0.8_104bin

ChProgramData\Anaconda3
ChProgramDatat\AnacondadiLibrany\mingw-wed\bin
ChProgramDatat\Anaconda3diLibransusribin
ChProgramDatat\AnacondadiLibransbin
ChProgramDatat\Anaconda3i\Scripts

ChProgram Files (x86)\Python38-32\5criptsh,
ChProgram Files (x86)\Python38-32

ChProgram Files\Python38\5cripts',

Ch\Program Files\Python38\
ChWindows\systern32

CAWindows

ChWindows\Systemn32\Whbem
ChWindows\System 32\ WindowsPowerShellow1.0h

ChProgram Files (x86]\IntelIntel(R) Management Engine Compen...
C:\Program Files\Intel\ntel(R) Management Engine Componentsii...

oK

x

Mew
Edit
Browse...

Delete

Move Down

Edit text...

Cancel
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* Also in system setting check JAVA_HOME

system vanables
Vanable Value
JAVA_HOME C:\Program FilestJava\dk-16.0.14
MOSQUITTO_DIR :\Program Files\mosquitto
NUMBER_OF_ PROCESSORS 8
U5 Windows NT
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e After this settings close current command line and open new one

e Write

java --version

* if you see java version updated and 16.0.1 then settings are correct

BN CAWINDOWS\system32\omd.exe

icroszoft Windows [UVersion 18.0.17843.12881
c? Microsoft Corporation. All rights reserved.

sswUszerssugur.coruhi java ——version
java 16.80.1 2821-84-208
flava{TM> S5E Runtime Environment C(huild 16.8.1+7-24)

fava HotSpot<TM>» 64-Bit Server UM <build 16.8.1+7-24, mixed mode.

sswUszerssugur.coruh>

sharing?
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and now if we enter and run application as follow we will see output

Sserssugur.coruhied Desktop
Sserssugur. coruh\Desktopred java—export-sample

S\Uzerssugur. coruhsDesktophjava—export—-sample > java -jar JavaSampleLibExecutahle. jar
ello Yorld!
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* But when you click this jar its not running as you see so we have options to provide a clickable
application there

® lLaunch4j is an option here
o Launch4j - Cross-platform Java executable wrapper

app exe

Launch4j —= Application jar

app.exe app.jar

Launchdj —= Application jar

app-setup.exe
Installer created by an external installer program.
app.exe

Launch4j —» Application jar

jar library dll library
jar library dll library
jar library dll library
Embedded JRE
—
Ill'(ll"kll’
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http://launch4j.sourceforge.net/index.html
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® you can watch this tutorial also
© How to convert jar to exe using Launch4J Full explanation - YouTube

A
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* Download and install launch4j and open application

Eest match

F Launchd
App

Settings

..$ |l s nmmas coddimoee b
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* Configure your application settings similar to below select jar file and exe output path

|£| Launchd4j 3.14 - JavaSampleLibExecutablexml - O *

o)

Basic Classpath Header Single instance JRE Set env. variables Splash Version Info Messages

* Qutput file: C:\Users\ugur.coruh\Desktop\ja\ra-export—sample\.la\raSampleLibExecutabIe.exel
*Jar | C\Users\ugur.coruh\Desktop\java-export-sample\JavaSamplelLibExecutable jar
Dont't wrap the jar, launch only
Wrapper manifest:
lcon:
Change dir:
Command line args:
Process priority: (@) Mormal Idle High
Options Stay alive after launching a GUI application

Restart the application after a crash

Java download and support
Error title: | JavaSamplelibExecutable
Java download URL: | http://java.com/download

Support URL:

Log

Compiling resources

Linking

Wrapping

WARNIMNG: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh'\Desktop'java-export-sampletJavaSamplelibExecutable.exe
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® \We can customize main class if have multiple main class

% RTEU CE103 Week-4

| £ Launch4j 3.14 - JavaSamplelibExecutablexml

oH) ?

Basic Classpath Header Single instance JRE Set env. variables Splash Version Info Messages

Customn classpath
* Main class:

Classpath:

* Edit item:

Log

Compiling resources

Linking

Wrapping

WARNIMG: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-sampletJavaSamplelibExecutable.exe
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select console from setting for this application
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|£| Launchd4j 3.14 - JavaSamplelibExecutablexml - O *
S PG
Basic Classpath Header Single instance JRE Set env. variables Splash Version Info Messages
Header type: GUl (@ Console INIEGUI (beta) INI Console (beta)

Customn header - linker options
Object files: ifcrt2.o
solehead.o

h

head/head.c

w32api:

Log

Compiling resources

Linking

Wrapping

WARMIMG: 5ign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-sampletJavaSamplelibExecutable.exe
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* we can provide a single running application, this setting avoid to run multiple instances

| £/ Launchd4j 3.14 - JavaSamplelibExecutablexml — O >

1;)) 2

Basic Classpath Header Single instance  JRE Set env. variables

Allow only a single instance of the application

* Mutex name

Window title

Log

Compiling resources

Linking

Wrapping

WARNING: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-sample\JavaSamplelibExecutable.exe

w
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®* we need to set runtime environment versions

RTEU CE103 Week-4

)

Basic Classpath

Bundled JRE paths:

Search options

Min JRE version:

Mazx JRE version:

Options

Initial heap size:

Max heap size:

VM options:

Variables / registry:

* Environment var:

Log

Compiling resources

Linking
Wrapping

|£| Launch4j 3.14 - JavaSamplelibExecutablexml

Header Single instance JRE Set env. variables Splash

16.0.1
17.01
MB
ME
EXEDIR

Prefer public JRE, but use JDK runtime if newer

First 84-bit, then 32-bit

% of available memory

% of available memory

Version Info

WARMIMNG: 5ign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-sampletJavaSamplelibExecutable.exe

Messages

64-bit

v @ Property
@ Property

Fallback option

Option

@ Option
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you can set system parameters before running application

| £ Launchdj 3.14 - JavaSamplelibExecutablexml
(G2 ?

Basic Classpath Header Single instance JRE Set env. variables

Set variables:

Log

Compiling resources
Linking

Wrapping
WARMING: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-sampletJavaSamplelibExecutable.exe

w
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* with splash screen you can show a splash screen image for your application

% RTEU CE103 Week-4

|£| Launchd4j 3.14 - JavaSamplelibExecutablexml - O *

3 ?

Splash Version Info Messages

Basic Classpath Header Single instance  JRE Set env. variables

Enable splash screen
* Splash file:
Wait for window Close splash screen when an application window appears

* Timeout [s]: 60

True signals an error on splash tim

Log

Compiling resources
Linking

Wrapping

WARMING: 5ign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-samplelJavaSamplelibExecutable.exe
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* File attributes such as version product information is configured from version info tab

| £ Launchd4j 3.14 - JavaSamplelibExecutablexml - O *
o ?
Basic Classpath Header Single instance  JRE Set env. variables Splash Version Info Messages

| Add version information
* File version: | 1.0.0.1 * Free form: | 1.0.0
* File description: | JavaSampleLibExecutable CE103

* Copyright: | Ugur Coruh

Additional information
* Product version: | 1.0.0.1 * Free form: | 1.0.0
* Product name: | Java Sample Lib Exe
Company name:  CENG
* Internal name: | Jar Launcher
* Original filename: | JavaSamplelibExecutable.exe
Trademarks:

Language: = Turkish V

Log

Compiling resources

Linking

Wrapping

WARMING: 5ign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-samplelJavaSamplelibExecutable.exe

 —
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if your application runtime condition has an error then you can show this customized messages also

|| Launch4j 3.14 - JavaSampleLibExecutablexml — m] *
S p|e

Basic Classpath Header Single instance  JRE Set env. variables Splash Version Info Messages
Add custom messages
Startup error: | An error occurred while starting the application.

Bundled JRE error: | This application requires a Java Runtime Environment.

JRE version error: Thjc application requires a Java Runtime Environment

Launch4j will append the requi

Launcher error: 7c registry refers to a nonexistent Java Runtime Environment installation or the runtime is corrupted.

Inst. already exists: | An application instance is already running.

Log

Compiling resources

Linking

Wrapping

WARNING: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C\Users\ugur.coruh\Desktop'java-export-sample\JavaSamplelibExecutable.exe

 —
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e with this options save configuration file xml

| & Launchd) 3.14 - JavaSamplelibExecutable.s

| i- -

"L_'L'-?:h‘:,l '?

| Basic Classpath Header Single inst:
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* and compile settings

PG

Basic Classpath Header S
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* You will see generated output file in log screen

Compiling resources

Linking

Wrapping

WARNING: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully created C:\Users\ugur.coruh\Desktop\java-export-sample\JavaSampleLibExecutable.exe
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®* now we can run exe by click

= | java-export-sample
Home Share View

java-export-sample Search java-ex|

¥ Easy Photo Print = @ Photo Print

"~ Mame Date modified

luick access

B=| JavaSamplelibExecutable.exe 10/24/2027 110
Desktop . . )
5 oad |2 JavaSamplelibExecutable jar 24/202 2

cwnioads L]"'Ja*.faSampIELihExecutahIE.me 10/24/202

Documents
Pictures
c-sample-lib
Syllabus
Week-3

ChUsers\ugur.coruh'\Desktophjava-export-sample\JavaSamplelibExecutable.exe

ello World®?
ello There
esults i=s9

esults is 9
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another option here adding a bat file to run current jar file
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JavaSampleLibExecutable.bat

java -jar JavaSamplelLibExecutable.jar

¢port-sample Search java-export-sal

) Photo Print

A Name Date r

=] JavaSamplelibExecutable.exe
| £:| JavaSamplelibExecutable.jar

|=]'" JavaSamplelibExecutablesxml

JavaSamplelibExecutable.bat

o if we click bat file then we will automate command line task for current jar file

) P TR

BN CAWINDOWS\system32icmd.exe

ssUserssugur.coruhsDeszsktopsjava—export—sample *java —jar JavaSampleLibExecutable. jar
ello World?

ello There

Results is9

Rezults iz 7
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Now return back to our java library and create another console application that use library functions

| RTEU CE103 Week-4

s eclipse-workspace - java-sample-lib/src/ce103/JavaSamplelib.java - Eclipse IDE

File Edit Scurce Refactor Mavigate Search  Project Run Window Help

o5~ O D o -0 - Q- Q™ P

[ Package Explorer

=% java-sample-lib:

=

C. E

&

Show In

Copy
Copy Cualified Name
Paste
Delete

Import...
Export..

Refresh

= &8 = 8 JavaSamplelibjava
1 package cel@3;
3 dimport java.io.l
4
5 public class Jaw
B
» 2% JavaProject stati
) (name.
Alt+ShifteW > | [ Project.. |
Create a Java project st
cidec | Package Tse {
& Class Syst
CrleV € |Interface
Delete = c stati
¢/ Record
@ Annotation nt c =
- = ath;
&9 Source Folder Liurn o
F5 4% Java Working Set
Fold
— c stati
[T File ¥ TODO
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= New Java Project O X

Create a Java Project

Create a Java project in the workspace or in an external location,

Project name: ja\ra-sample-app‘ |

Use default location

C:\Users\ugur.coruh'eclipse-workspace\java-sample-app

Browse...
IRE
(®) Use an execution environment JRE: JavaSE-16 ~
(O Use a project specific JRE: jdk-16.0.1

(O Use default JRE 'jdk-16.0.1' and workspace compiler preferences Configure JREs...

Project layout

(O Use project folder as root for sources and class files

(®) Create separate folders for sources and class files Configure default...

Working sets

] Add project to working sets New...

Select...

Medule

[] Create module-info.java file

@l < Back Mext » Cancel

8
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= New Java Project O X

Define the Java build settings.

# Source 1= Projects =i Libraries % Order and Export (] Medule Dependencies

3 B g - o O]
v java-sample-app

8 src
+ Details

9 Create new source folder: use this if you want to add a new source folder to your project.
3:‘@ Link additional source: use this if you have a folder in the file system that should be used as additional source folder.

@? Add project ‘java-sample-app' to build path: Add the project to the build path if the project is the root of packages and
source files, Entries on the build path are visible to the compiler and used for building.

] Allow output folders for source folders

Default output folder:

|java-samp|e-appa’bin Browse...

< Back Mext = Cancel
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® You can set libraries in this step from but our library should exported for our solution

S New Java Project O x

Java Settings Vs ;-_IJ_
Define the Java build settings. i
[ Source = Projects B Libraries % Order and Export @ Module Dependencies

JARs and class folders on the build path:

~ % Modulepath Add JARs...

=\ JRE System Library [JavaSE-16]
& Classpath Add External JARs...

Add Variable...
Add Library...
Add Class Folder...

Add External Class Folder...

Edit...

Remove

Migrate JAR File...
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e Select Add External JARs...

Add External JARs...

fAAdA Varnahla

A
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® Open Exported jar folder and select

L helection

1T » ThisPC » Desktop » java-export-sample

nize « MNew folder
o
Week-4 a MName Date rr
OneDrive - Persor | £2| JavaSamplelibExecutable.jar 10724/
This PC
T el 1 Weelc -
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® Or we can select by Add jar from current workspace

Add JARs...

Arld Fxternal |1ARxs...

J jova-sample-app
v 2 java-sample-lib
(= settings

v [ cel03
JavaSampleLib.class
= sre

A
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but in this step | won't add anything I'll add references later

& Mew Java Project O
Java Settings "P;.;IJ_ |
Define the Java build settings. i ¥ |
[# Source = Projects Eh Libraries %% Orderand Export @ Module Dependencies
JARs and class folders on the build path:
v % Modulepath Add JARs...
=i JRE System Library [JavaSE-16]
& Classpath Add External JARs...
Add Variable...
Add Library...

Add Class Folder...

Add External Class Folder...

Edit...

Remove

Migrate JAR File...

:—: @' < Back Next > Cancel
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e we will have the following project
L1 - == B R oW T W T
[ Package Explorer
v =4 java-sample-app
(% src
By JRE System Library [JavaSE-16]
v =4 java-sample-lib
By JRE System Library [JavaSE-16]
w [ grc
v i cell3
] JavaSamplelib.java

A
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* |ets create a package

i Package Explorer =, & = B [J] JavaSamplelibjava
=% java-sample-app 1 package cel@3;
(FB ren 2
- Mew % ﬁ Java Project rt java.io.IOExceptio
= - :
= |3 Open in New Window 7 Project.. ic class JavaSampleli
= .
v [ Open Type Hierarchy F4 " Package Puh]ic ctatic void =a
W Show In Alt+Shift+W > (& Class Create a Java packag&J EF{narre. isBlank()
Show in Local Terminal » % Interface System.out.pr
S Copy Chrl+C & Enum telse {
= G Record System.out.pr
= Copy Qualified Name ¥
 Paste Chrl+V @ Annctation }
AL Delete Delete ﬁ bzl ruhlir static int =um
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= New Java Package

Java Package

Create a new Java package.

Creates folders corresponding to packages.

Source folder: |java-samp|e-app!src

Mame: | cell3

[ Create package-info.java

Generate comments (configure templates and default value herg)

©)

O

=

Browse...

Cancel

X
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* and lets create a main class for our application

& Package Explorer

v java-sample-app

v [ src
 cel
B JRE Sy
v Java-sam|
B JRE Sy

v [ src
v cel
ne

RTEU CE103 Week-4

Mew

Open in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy

o i h

E

Fq_
Alt+Shift+W

Ctrl+C

S

2 @8 [0

}

el

=

&

oeeD

= 0O  |J] JavaSamplelib.j

1 package ce
2

n [ ]
2 TmRnart T =Lr

Java Project
Project...

Package
Class

Interface
‘ Create a Java class i

Enum

Record
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e check create main function

= New Java Class O X
Java Class —_

Create a new Java class. —
Source folder: | Jjava-sample-app,sre | Browse...
Package: | cell3 | Browse...
[JEnclosing type: Browse...
Name: | JavaSamplefpp |

Modifiers: (®) public (O package private protected

[Jabstract [final static

Superclass: |java.|ang.0bject | Browse...

Interfaces: Add...
Remove

Which method stubs would you like to create?
public static void main(String[] args)
[] Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

[] Generate comments

 —

z
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- — ' - oy -— — —_— . r L : = i) 1 & :

# Package Explorer ¥ G - 0 JavaSamplelin.java JavaSampledppjava ¥
getxp = PreLiny pieAppy
v (&9 java-sample-app L package celd;
v [ 5 2
v cell? 3 public class JavaSampleApp {
. -
| lavaSamplehppjava . 9 public static void main(5tring[] args) {

B\ RE System Library [JavaSt- 18]

7 6 // TODO Auto-generated method stub
v Java-sample-lib

B RE System Library [JavaSt-18] B }
v [ sre 13 }
v i cel03 ;
) JavaSampleLib java
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Shared Library Development - (Eclipse Java Jar Library)-68

* right click to project and add reference

Fﬂ' - %’ @' - E “@\ Tﬁ: - ﬁ - “ - .ﬁ - ﬁ r."-,' - i_ = | - Jf::l E:J‘
¥ Package Explorer x e & = 8 JavaSamplelib.java Java
9= EXp =] P J
v [=2 java-sample 1 package cel@3;
Mew -] 2
v (B 5o <
v BB cell3 Go Into 3 public class JavaSample
4
[ Jav Open in Mew Window 5C public static wvoid
B\ IRE Syste ) 6 S/ TODOD Auto-ge
v 2 java-sample Open Type Hierarchy F4 _
=\ JRE Syste Show In Alt+Shift+W » B H
9
v [ src Show in Local Terminal b 18
18}
v i cell3 11
[0 Jav [ Copy Ctrl+C
E= Copy Qualified Name
[& Paste Ctrl+V
K Delete Delete
Build Path > P2 LinkSource...
Source Alt+Shift+5 > &9  New Source Folder...
Refactor Alt+ Shift+T > #  Use as Source Folder
fa  Import.. jma  Add External Archives...
iy Export.. B\ Add Libraries...
7  Refresh F3 @ Configure Build Path...

Close Project

Clase Unrelated Project
Assign Working Sets...

i RTEU CE103 Week-4 o
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Shared Library Development - (Eclipse Java Jar Library)-69

® you can enter same configurations from project properties

= Properties for java-sample-app

type filter text

Resource

Builders

Coverage

Java Build Path
lava Code Style
lava Compiler
lavadoc Location
lava Editor
Project Matures
Project References
Run/Debug Settings
Task Tags
Validation
WikiText

 —

R
e RTEU CE103 Week-4

Java Build Path

(™ Source 1= Projects Bh Libraries % Order and Export @ Module Dependencies
JARs and class folders on the build path:

~ %5 Modulepath

% Classpath

=\ IRE System Library [JavaSE-16]

Add JARs...
Add External JARs...
Add Variable...
Add Library...

Add Class Folder...

Add External Class Folder...

Edit...

Remove

Migrate JAR File...

Apply

Apply and Close Cancel
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Shared Library Development - (Eclipse Java Jar Library)-70

Lets export our library as a JAR file and then add to our classpath

% RTEU CE103 Week-4

=2 java-sample-app
L'T‘J java-sar——'- "

® & 7

B E

Mlew

Go Into

Open in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Name

Paste
Delete

Build Path
Source

Refactor

Import... Export

Export...

Refresh

F4
Alt+Shift+W >
*

Ctrl+C

Ctrl+W
Delete

*
Alt+5hift+5 »
Alt+5hift+T »

F5
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Shared Library Development - (Eclipse Java Jar Library)-71

Select JAR file

Export rescurces into a JAR file on the local file sy

Select an export wizard:

type filter text

w [= Install

&0 Installed Software ltems to File
v [ Java

.1 JAR file

@] Javadoc

¢ Runnable JAR file
v [= Run/Debug

?E Ereakpoints

.= Coverage Session

%0 Launch Configurations

w [ Team
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Shared Library Development - (Eclipse Java Jar Library)-72

we configured output as

C:\Users\ugur.coruh\Desktop\java-export-sample\JavaSamplelLib. jar

% RTEU CE103 Week-4

= JAR Export O b4

JAR File Specification
Define which resources should be exported into the JAR. |

Select the resources to export:

(112 java-sample-app

.classpath
[®] =% java-sample-lib

’E

K]
|¥] .project

Export generated class files and resources
[JExpert all output folders for checked projects
[]Export Java source files and resources

[JExport refactorings for checked projects. Select refactorings...

Select the export destination:

JAR. file: | ChUsers\ugur.coruhtDesktop\java-export-sample\JavaSamplelib,j: ~ Browse...

Options:
Compress the contents of the JAR file
[]Add directory entries

[] Overwrite existing files without warning

@' < Back Mext > Cancel
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Shared Library Development - (Eclipse Java Jar Library)-73

% RTEU CE103 Week-4

= JAR Export O *

JAR Packaging Options
Define the options for the JAR export. |

Select eptions for handling problems:

Export class files with compile errors

Export class files with compile warnings
Create source folder structure

Build projects if not built automatically

[[] Save the description of this JAR in the workspace

Browse...

! @' < Back Mext > Cancel
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Shared Library Development - (Eclipse Java Jar Library)-74

= JAR Export

JAR Manifest Specification
Customize the manifest file for the JAR file,

Specify the manifest:
(®) Generate the manifest file

[[] Save the manifest in the workspace

Use the saved manifest in the generated JAR description file

(O Use existing manifest from workspace

Seal contents:
() Seal the JAR

(®) Seal some packages

Select the class of the application entry point:

Mothing sealed

Main class: | cel03.Javasamplelib

@' < Back Mext »

R
R RTEU CE103 Week-4

Browse...

Browse...

Details...

Details...

Browse...

Cancel
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A

Shared Library Development - (Eclipse Java Jar Library)-75

In the same export folder now we have JavaSamplelib.jar

= | Java-export-sample

ame Share Wiew

gk » java-export-sample

sy Photo Print + (&) Photo Print

ACCESS
top

nloads

1ments

ITES

nple-lib
export-sample

a5

| RTEU CE103 Week-4

% % % %

L]

v 0 = Search java-export-sample

Mame

| £ JavaSamplelib.jar

[%] JavaSamplelibExecutable.bat
[8=] JavaSampleLibExecutable.exe
| =2 JavaSamplelibExecutable,jar

Qf’ JavaSamplelibExecutablexml

Date modified

107247202
107247202

10/24/202

l'\-l"|

Ty
l.-l'_

|"||'\-'|
FeUs

|"||"-'|
.M

2:33 P?
111:33 #
111:02 £
110:25 #
111:02 £
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Shared Library Development - (Eclipse Java Jar Library)-76

return back to java-sample-app and then add this jar file to our project

Build Path->Add External Archives

ﬁv %’@va Qﬁv&v@v%v@:ﬂ'v "_ Wi v v’ﬂjcﬂc(
ackage Explorer =l 2 avabamplelib.java avahi
{# Package Expl Bs § = 8 JavaSamplelib.j Javas
=% java-samp'- -=~ 1 package cel@3;
vl Mew >
=2 java-sam
: f Go Into public class JavaSampleA
Open in New Window = public static wvoid m
// TODO Auto-gen
Open Type Hierarchy F4
Show In Alt+Shift+W > }
Show in Local Terminal ¥ }
- 11
[E Copy Ctrl+C
55 Copy Qualified Mame
[ Paste Ctrl+V
3 Delete Delete
Build Path > ¥ Link Source...
Source Alt+Shift+5 > | 4%  New Source Folder...
Refactor Alt=Shift=T > % Use as Source Folder
2 Import. we Add External Archives...
i3 Export.. By AddLibraries... Add External Archives to Java
o7 Refresh F5 g Configure Build Path... [
Close Project
Close Unrelated Project
Assign Working Sets...
@ Coverage As >
S Due A-

% RTEU CE103 Week-4
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Shared Library Development - (Eclipse Java Jar Library)-77

you will see its added to reference libraries

rﬁ'v E@vEﬁﬁ;vﬁvﬁv@vﬁrﬂ'v i__r
[ Package Explorer =
v =2 java-sample-app

(3 src

By JRE System Library [JavaSE-16]
w B, Referenced Libraries
oo JavaSamplelib.jar - Ch\Users\ugur.coruh\Desktop'java-export-sample
== java-sample-lib
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in our JavaSampleApp.java we can use the following source codes

package cel@3;
import java.io.IOException;
public class JavaSampleApp {

public static void main(String[] args) {
// TODO Auto-generated method stub

System.out.println("Hello World!");

JavaSamplelib.sayHelloTo("Computer");

int result = JavaSamplelLib.sum(5, 4);
System.out.println("Results is" + result);
System.out.printf("Results is %d \n", result);

try {
System.in.read();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
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Shared Library Development - (Eclipse Java Jar Library)-79

When we run application we will see similar output

*! Problems @ Javadac @ Declaration [ Console X

JavaSampleApp [Java Application] Ch\Program Files\Javalydk-16.0.1\bin\javaw.exe (Oct 24, 2021, 2:37:50 PM)

Hello World!
Hello There
Results 159
Results is 9
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Shared Library Development - (Eclipse Java Jar Library)-80

=2
o2

Lets export this application with its dependent library

| RTEU CE103 Week-4

L ™ AF T

[ Package Explorer

W '[;_—‘,J- java-sar-—"'- ---

v [ grc

v it c

[

B, JRE €

w =, Refe

e )z

v 22 java-sal

B JRE
v #® s | 2
v
Um
x

%G BE

Mew

Go Into

Open in MNew Window
Open Type Hierarchy

Show In

W W T W T

Show in Local Terminal

Copy

Copy Cualified Name

Paste
Delete

Build Path
Source

Refactor

Import...
Export...

Refresh
Close Project

Close Unrelated Project

Assign Working Sets...

™ E T YT
S & -
*

Fd
Alt+5hift+W > prt-sample
*

Ctrl+C
Ctrl+V
Delete

*
Alt+5hift+5 »
Alt+5Shift+T »
F5
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Select runnable jar

% RTEU CE103 Week-4

— Export

Select

Export all rescurces required to run an application into a JAR file on the local

file system.

Select an export wizard:

| type filter text

w = Install

0 Installed Software lterns to File
w [ Java

L JAR file

2] Javadoc

.o Runnable JAR file
v = Run/Debug

9 Breakpoints

= Coverage Session

f‘ﬂ Launch Configurations
w = Team

HE Team Project Set
v (= XML

|%] XML Catalog

@ < Back Finish

Cancel
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Set Launch configuration and Export destination

C:\Users\ugur.coruh\Desktop\java-export-sample\JavaSampleAppSingle.jar

= Runnable JAR File Export O X

Runnable JAR File Specification

Select a 'Java Application’ launch configuration to use to create a runnable JAR. |

Launch coenfiguration:
lavaSamplefpp - java-sample-app ~
Export destination:

MUsershugur.coruht Desktop'java-export-samplet JavaSample NGl ~ Browse...

Library handling:

() Extract required libraries into generated JAR

(®) Package required libraries into generated JAR

() Copy required libraries into a sub-folder next to the generated JAR

[]5ave as ANT script

ChUsers\ugur.coruhleclipse-workspace Browse...
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In this option we will have single jar file

In the export folder we do not see reference libraries

share
java-export-sample

Photo Print @ Photo Print

~  Name

| £| JavaSampleAppSinglejar

g | £/ JavaSampleLib.jar

. JavaSamplelibExecutable.bat
1ents =] JavaSamplelibExecutable.exe
5 | £/ JavaSamplelibExecutable,jar
ale-lib |=j"Ja‘.faSampIELibExr:cutablr:.xml
:port-sample

and we can run with command line

sUserssugur.coruhsDesktopsjava—export—sample > java —jar JavaSampleAppSingle.jar
ello Yorld?

ello There
Rezults is9
Rezults is 9

[
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only change copy required libraries setting and then give a new name for new jar file and export

C:\Users\ugur.coruh\Desktop\java-export-sample\JavaSampleAppMultiple.jar

% RTEU CE103 Week-4

= Runnable JAR File Export

Runnable JAR File Specification

Select a Java Application’ launch configuration to use to create a runnable JAR,

Launch configuration:
JavaSamplefpp - java-sample-app

Export destination:

| C\Users\ugur.corub\Desktop\java-export-samplellavaSampledppMultipleljar v|

Library handling:

() Extract required libraries into generated JAR

() Package required libraries into generated JAR

(®) Copy required libraries into a sub-folder next to the generated JAR

[]Save as ANT script

Ch\Usershugur.coruh\eclipse-workspace

® bk |INEE

Browse...

Browse...

Cancel
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Shared Library Development - (Eclipse Java Jar Library)-85

now we have a folder that contains our libraries referenced

s

o Mame

JavaSampleAppMultiple_hb
| 22| JavaSamplefAppMultiple.ar
| £2| JavaSamplefppSingle,ar

| 23| JavaSampleLib.jar
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Shared Library Development - (Eclipse Java Jar Library)-86

in this file we can find our library

{ome share View
A » java-.. » lavaSamplefppMu... v D 2 Search JavaSar

asy Photo Print = I@ Photo Print

"'"' MName
¢ ACCESS
| £2| JavaSamplelib.jar

ktop

vnloads

uments

ures

imple-lib
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if we test our application we will see it will work

ssUserssugur.coruhsDesktopsjava—export—sample >java —jar JavaSamplefAppMultiple. jar
ello World?

FICTUTES

I S
1 =
¥

J c-sample-il

ssUserssugur.coruhsDesktopsjava—export—sample > java —jar JavaSamplefAppMultiple. jar
ello Yorld?

celB3 . JavaSampleApp.main{JavaSampleApp. javaz12>

Jjava.lang.ClassMotFoundException: celB3.JavaSampleLih
Jjava.hasesjdk.internal.loader.BuiltinClassLoader.loadClass(BuiltinClassLloader. java:b3i62
java.base/jdk.internal.loader.ClassLoadersSAppClassLloader.loadClass{ClassLoaders. java:182>
jiua.hasefjaua.lang.ﬂlassLuader.luadﬂlassiﬂlassLuader.jaua:Ei?)

. more

ssUserssugur .. coruhsDesktopsjava—export—sample >
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Application Testing

o C
o C++
o C#

e Java

A

i RTEU CE103 Week-4 187




CE103 Algorithms and Programming |

Unit Test Development

Wikipedia Unit Test Library List for Each Language

https://en.wikipedia.org/wiki/List_of_unit_testing_frameworks
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CE103 Algorithms and Programming |

Visual Studio Community Edition

C Unit Tests
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Visual Studio Community Edition - C Unit Tests

® There is no direct C source testing but with additional frameworks. Visual Studio can test C
sources.

® You can check the following entry

o https://stackoverflow.com/questions/65820/unit-testing-c-code
e Recommended framework is Check

o https://libcheck.github.io/check/web/install.html

o https://github.com/libcheck/check/releases

RTEU CE103 Week-4
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CE103 Algorithms and Programming |

Visual Studio Community Edition

C++ Unit Tests
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Visual Studio Community Edition - C++ Unit Tests-1

e C/C++ icin birim testleri yazma - Visual Studio (Windows) | Microsoft Docs
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https://docs.microsoft.com/tr-tr/visualstudio/test/writing-unit-tests-for-c-cpp?view=vs-2019

CE103 Algorithms and Programming |

Visual Studio Community Edition - C++ Unit Tests-2

® Use cpp-sample-lib project and add

M Solution Explorer > 1 X %
= £
b @ o-2am ,= B
= B search Solution Explorer (Ctrl+5) P~ §
fa] Solution 'cpp-sample-lib' (2 of 2 projects)
.on begins and ends there. Clean up CZ..,
¥4 Build Solution Ctrl+5Shift+B
Rebuild Selution
Clean Solution
Analyze and Code Cleanup r
Batch Build...
Configuration Manager...
‘® Manage NuGet Packages for Solution...
[ Restore NuGet Packages
Mew Solution Explorer View
1 Retarget solution
Project Dependencies...
Project Build Order...
Mew Project... Add G
Existing Project... £} Set Startup Projects...
SISt License Headers 3
#*.
0 Mew ltem... Git »
*a  Existing ltem... Shift+Alt+A
% . Paste Ctrl+V
Mew Solution Folder
Rename F2
Installation Configuration File
Image Optimizer 4
Mew EditorConfig
[ Copy Full Path

St I CIToOTETET

Project File Li (54 Open Folder in File Explorer

—
— 1 (nen in Terminal
i\
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Visual Studio Community Edition - C++ Unit Tests-3

e Select Native Unit Test

Search for templates (Alt+5) -
Clear all

C++ - All platforms - Test B

ﬁ"‘ Mative Unit Test Project
Write C++ unit tests using the native Microsoft CppUnitTest frarnework.

C++ Windows Test

Google Test
Write C++ unit tests using Google Test, Includes a copy of the Google Test library for use,

C++ Windows Test

Mat finding what you're locking for?
Install more tools and features

Al
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Visual Studio Community Edition - C++ Unit Tests-4

® Set project path and name

Configure your new project

Native Unit Test Project  c++  Windows  Test

Project name

cpp-sample-test

Location

EAUgurCoruh\RTEUNLectures\2021-2022 Gaz CE103 - Algonthms and Programming \Lectureshcell -
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[[[[[[[

Visual Studio Community Edition - C++ Unit Tests-5

® You will have cpp-sample-test project

| RTEU CE103 Week-4

Search Solution Explorer (Ctrl+5) D~

(3] Solution 'cpp-sample-lib' (3 of 3 projects)
b % cpp-sample-app

b %l cpp-sample-lib

4 [%] cpp-sample-test

u-B References

[

[
4

|

&

T
[

T
T
[

External Dependencies
Header Files

[ pch.h

Resource Files

Source Files

++ cpp-sample-test.cpp
++ pch.cpp
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Visual Studio Community Edition - C++ Unit Tests-6

* Add library project from references

9] Solution 'cpp-sample-lib' (3 of 3 projects)
I [% cpp-sample-app
b [ cpp-sample-lib
4 [}] cpp-sample-test
n-B References
[ Add Reference...

Manage Connected Services

Manage NuGet Packages...

y Scope to This
MNew Solution Explorer View

Paste Ctrl+V
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Visual Studio Community Edition - C++ Unit Tests-7

® Add cpp-sample-1lib tO cpp-sample-test project

Add Reference
4 Projects
Solution

I Shared Projects

| RTEU CE103 Week-4

Mame
cpp-sample-app
cpp-sample-lib
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cpp-sample-test.cpp

#include "pch.h"
#include "CppUnitTest.h"
#include "..\cpp-sample-lib\samplelib.h"

using namespace Microsoft::VisualStudio: :CppUnitTestFramework;

namespace cppsampletest

{
TEST CLASS(cppsampletest)
{
public:
TEST_METHOD(TestSumCorrect)
{
Assert::AreEqual(9, sum(4, 5));
}
TEST _METHOD(TestSumInCorrect)
{
Assert::AreEqual(10, sum(4, 5));
}
= ¥
R 1}
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Visual Studio Community Edition - C++ Unit Tests-9

ettt RTEU CE103 Week-4

| B IE cpp-sample-app.cop samplelib.h h cpp-sample-1ib.cpp
[ cpp-sample-test - #z cppsampletest:cppsampletest
LT s Ppoumpr =
g ‘ {
= TEST CLASS(cppsampletest)
10 {
11 public:
12
L]
13 =] TEST_METHOD(TestSumCorrect)
14 {
15 Assert::AreEqual(9, sum(4, 5));
16 3
17 |
[<]
18 = TEST_METHOD(TestSumInCorrect)
19 {
20 Assert::AreEqual(1@, sum(4, 5));
21 1
22 . 0h
23 B
24 )
144% - @ No issues found

Test Explorer

> > -Crolla:]

|8 -F -

Test Duration Traits Error Message
4 Q cpp-sample-test (2) 253 ms
463 cppsampletest (2) 253 ms
- Q cppsampletest (2) 253 ms
& TestSumCorrect <1ms
€3 TestSuminCorrect 253 ms Assert failed. Expected:<10> Actual:<9>
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Visual Studio Community Edition

C# Unit Tests

® MSTest + .Net
® Fine Code Coverage

e NUnit + .NetCore

| RTEU CE103 Week-4

201



CE103 Algorithms and Programming |

Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-1
* |nstall extension fine code coverage

https:.//marketplace.visualstudio.com/items?itemName=FortuneNgwenya.FineCodeCoverage

i RTEU CE103 Week-4 202



https://marketplace.visualstudio.com/items?itemName=FortuneNgwenya.FineCodeCoverage

CE103 Algorithms and Programming |

Al

RECEP TAYYiP
ERDOGAN
UNIVERSITESI

Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-2

® Create a .Net Framework Library

RTEU CE103 Week-4

Search for templates (Alt+5) R -

Clear all
C# - Windows - Library -
L—jic*‘ Class Library (Universal Windows)
& ! A project for creating a managed class library (dll) for Universal Windows Platform (UWP) apps.

L]
T

«
afl

C# Windows Library WP
Class Library [.MET Frarnewaork)
A project for creating a CF class library (.dIl)
C#E Windows Library
WPF Custom Centrol Library (.MET Framework)
Windows Presentation Foundation custom centrol library
C# HAML Windows Desktop Library
WPF User Control Library (.MET Frarmework)
Windows Presentation Foundation user control library

C# KAML Windows Desktop Library
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Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-3

® Set project framework and path

| RTEU CE103 Week-4

Configure your new project

Class Library (NET Framework) ¢ Windows  Library

Project name

cs-lib-sample

Location

Ch\Users\ugur.coruhhDesktop'.cs-lib-samplel,

Solution name O

cs-lib-sample

|:| Place solution and project in the same directory

Framework

MET Framework 3.0
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Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-4

® Create library functions

Selution Explorer
@8 0-2C Ik

Search Solution Explorer (Ctrl+5)

9] Solution 'cs-lib-sample' (1 of 1 pro

4 [c# ¢s-lib-sample
b J Properties
[ @ References
I SamplelibClass.cs
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Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-5

using System;
using System.Collections.Generic;
using System.Text;

namespace cs_lib sample

{
public class SamplelLibClass
{
public static string sayHelloTo(string name)
{
string result = String.Empty;
if (!String.IsNullOrEmpty(name))
{
result = "Hello " + name;
}
else
{
result = "Hello There";
}
Console.WritelLine(result);
return result;
}
public static int sum(int a, int b)
{
int ¢ = 0;
c =a+b;
return c;
}
public int multiply(int a, int b)
{
return a * b;
}
}
—~— }

 —

X
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Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-6

* Right click and then create unit test project

| RTEU CE103 Week-4

bubiic_élass SamplelLibhClacd

{

public static str

£
if (! 1=
{ L
result =
¥
else _
( &
result =

15 found ¥ - Fa

- 1 0OWarnings | @ 0ol k

otion

AttackFlow Sanitization

Clean up C#...

Quick Actions and Refactorings..,

Rename...

Remove and Sort Usings
View Code

Peek Definition

Go To Definition

Go To Base

Go To Implementation
Find All References
View Call Hierarchy

Create Unit Tests
Open code in [LSpy
Breakpoint

Run To Cursor
Execute in Interactive

Sninnet

Ctrl+.
Ctrl+R, Ctrl+R
Ctrl+R, Ctrl+G

F7

Alt+Home

Ctrl+K, Ctrl+T

Ctrl+F10
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Visual Studio Community Edition (C# Unit Test + MSTestV2+.Net)-7
® Press OK

Create Unit Tests 7 >

Test Framework: M5 Testwd e
et Additional Extensions

Test Project: <Mew Test Project> -

Mame Format for Test Project: [Project]Tests

Mamespace: [Mamespace]. Tests
|:||_|tF||_|t File: = Mew Test Filex s
Mame Format for Test Class: [Class]Tests

Mame Format for Test Method: | [Method]Test

Code for Test Method: Ascert failure e I

QK | | Cancel |
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e Enter test code

using Microsoft.VisualStudio.TestTools.UnitTesting;
using cs_lib_sample;

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace cs_lib_sample.Tests

[TestClass()]
public class SampleLibClassTests

{

[TestMethod ()]
public void testSayHelloTo()

Assert.AreEqual("Hello Computer", SamplelLibClass.sayHelloTo("Computer"), "Regular say hello should work");

}

[TestMethod ()]

public void testSayHelloToWrong()
{

}

Assert.AreEqual("Hello All", SampleLibClass.sayHelloTo("Computer™"), "Regular say hello won't work");

[TestMethod ()]
public void testSumCorrect()

{
Assert.AreEqual(9, SampleLibClass.sum(4, 5), "Regular sum should work");

[TestMethod ()]
public void testSumWrong()

{
}

[TestMethod ()]
public void testMultiply()
{

Assert.AreEqual(10, SampleLibClass.sum(4, 5), "Regular sum shouldn't work");

SampleLibClass sampleLib = new SamplelLibClass();

Assert.AreEqual(20, sampleLib.multiply(4, 5), "Regular multiplication should work");

 —

}

N }
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e Run tests

ettt RTEU CE103 Week-4

Signin &, — *

: |& Live Share &7

AE o-2cam F "

Search Solution Explorer (Ctrl+g) o~

suonEdoN

f3] Solutien 'cs-lib-sample' (2 of 2 projects)
f cs-lib-sample

[ i P | Y [Py -

Clean up C#...
Y Build

Rebuild

Clean

Analyze and Code Cleanup [x

'Z  Run Tests
Debug Tests

Scope to This
Mew Solution Explorer View

{5 = P [, TR P P,
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you will code coverage and entered or passed branches

7 = public class SamplelibClass

8 { 3
2 references | @ 1/2 passing 4
9 E public static string sayHelloTo(string name)
10 {
11 string result = Empty;
12
13 = if (! .IsNullOrEmpty({name))
14 {
15 result = "Hello " + name;
16 1
17 = else
18 1
19 result = "Hello There";
20 )
21 [
| 22 Console.WritelLine(result); G)
23 Pr
| 24 return result;
| 2= } E
26
2 references | @ 1/2 passing v
144% - @ Mo issues found L Lm:18 Ch:14 SPC  CRLF

Fine Code Coverage

Coverage | Ssummary I Risk Hotspots I Rate & Review Log Issue/Suggestion Buy me a coffee o
e | SR g

« Name « Covered = Uncovered @ - Coverable ~ Total « Line coverage

= ¢s-lib-sample 17 3 20 39 85% I
SampleLibClass 17 3 20 39 85% I

— cs-lib-sampleTests 14 2 16 51  87.5% I
SampleLibClassTests 14 2 16 51 | g87.5% | I
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C# Unit Test + NUnit + .NETCore

A
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® Use cshar-sample-1ib for this example

® Create and add a unit test project to solution

Search for templates (Alt+5 N
earch for templates (Alt+3) P Clear all

E - Windows - Test -

rc” MSTest Test Project
5 A project that contains MSTest unit tests that can run on MET Care on Windows, Linux and MacQ5,

C# Lirux macds Windows Test
r‘* MNUnit Test Project
E A project that contains MUnit tests that can run on NET Core on Windows, Linux and MacOS.
c# Liru mac0s Windows Desktop Test Web
r“‘ Unit Test Project ((NET Framework)
E A project that contains M5Test unit tests,
C# Windows Test
rc” ¥Unit Test Project
5 A project that contains xUnit.net tests that can run on JNET Core en Windews, Linux and MacO5,
C# Lirux macds Windows Test
r‘* Web Driver Test for Edge ((MET Core)
E A project that contains unit tests that can autornate Ul testing of web sites within Edge browser (using Microsod
= Windows Web Test
r“‘ Web Driver Test for Edge (.MET Framewaork)
E A project that contains unit tests that can autornate Ul testing of web sites within Edge browser (using Microsed

c# Windows Web Test

(2]

j Unit Test App (Universal Windows)
5 A project to create a unit test app for Universal Windows Platform (UWP) apps using MSTest,

c# Windows WP Test

A
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Configure your new project

MNUnNit Test PrDjE“Et C# Linux macOs Windows Desktop Test  Web

Project name

csharp-sample-lib-test

Location

E:\UgurCorub\RTELM Lectures\2021-2022 Gidz CE105 - Algonthms and Pregramming I\Lecturesicell ~
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Additional information

NUnNit Test Projec‘t c# Linux macOs Windows Desktop Test Web

Target Framework @.

MET Core 3.1 (Long-term support) -

.MET Frarnework 4.0 -
.MET Frarmework 4.5

.MET Frarmework 4.5.1

.MET Frarmework 4.5.2

.MET Frarmework 4.6

.NET Framework 4.5.1

.NET Framework 4.6.2

MET Framework 4.7

MET Framework 4.7.1

MET Framework 4.7.2

.MET Frarmework 4.8

\NET Core 1.0 (Out of support)

NET Core 1.1 (Out of support)

\NET Core 2.0 (Out of support)

\NET Core 2.1 (Long-term support)

\NET Core 2.2 (Qut of support)

.NET Core 3.0 (Out of support)

.MET Core 3.7 (Long-term support)

MNET 5.0 (Current) v

Al
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o Solution 'csharp-sample-lib' (3 of 3 projects)
+ [c#| csharp-sample-app
B @ Dependencies
b &y Properties
b + € Program.cs
+ [c#] csharp-sample-lib
+ ] csharp-sample-lib-test
4 g Dependencies
b == Frameworks
4 '@ Packages
B coverlet.collector (3.0.2)
b @ Microsoft.MET.Test.Sdk (16.9.4)
b @ NUnit (3.13.1)
b @ NUnit3TestAdapter (3.17.0)
b+ ©* UnitTestl.cs
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* Add project reference

+ bgJ Solution 'csharp-sample-lib’ (3 of 3 projects)
4 +[c# csharp-sample-app
I @ Dependencies
[ &y Properties
b+ € Program.cs
P+ [ csharp-sample-lib
4 + I csharp-sample-lib-test
d 8 Nenendencies

4 Add Project Reference...
Add Shared Project Reference...
Add COM Reference...

3 Manage Connected Services

® Manage NuGet Packages...
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teference Manager - csharp-sample-lib-test

I Projects Search {
Solution Mame Path Name:
_ csharp-sample-app EA\UgurCorub\RTELAL...  csharp-
* Shared Projects csharp-sample-lib E\UgurCoruh\RTELAL...
» COM
* Browse
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 —

RECEP TAYYiP
ERDOGAN
UNIVERSITESI

SampleLibraryTestClasss in NUnit Project

using csharp_sample_lib;
using NUnit.Framework;

namespace csharp_sample_lib_test

public class SampleLibraryTestClass

{

¥

sampleLibClass samplelib;

[SetUp]
public void Setup()
{
sampleLib = new samplelLibClass();
}
[Test]
public void testSayHelloTo()
{
Assert.AreEqual("Hello Computer", sampleLibClass.sayHelloTo("Computer"), "Regular say hello should work");
}
[Test]
public void testSayHelloToWrong()
{
Assert.AreEqual("Hello All", samplelLibClass.sayHelloTo("Computer"), "Regular say hello won't work");
¥
[Test]
public void testSumCorrect()
{
Assert.AreEqual(9, sampleLibClass.sum(4, 5), "Regular sum should work");
¥
[Test]
public void testSumWrong()
{
Assert.AreEqual(10, sampleLibClass.sum(4, 5), "Regular sum shouldn't work");
}
[Test]
public void testMultiply()
{
Assert.AreEqual(20, sampleLib.multiply(4, 5), "Regular multiplication should work");
}

}
RTEU CE103 Week-4
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e Sample class library

using System;

namespace csharp_sample 1lib

{
public class samplelLibClass
{
public static string sayHelloTo(string name)
{
string result = String.Empty;
if (!String.IsNullOrEmpty(name))
{
result = "Hello " + name;
}
else
{
result = "Hello There";
¥
Console.WriteLine(result);
return result;
}
public static int sum(int a, int b)
{
int ¢ = 0;
c=a+ b;
return c;
}
public int multiply(int a, int b)
{
return a * b;
— }
f—— }

.‘\ }
i RTEU CE103 Week-4
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® Open test explorer and run tests

&3

€2

38 |
144% - @ Mo issues found
Test Explorer

> > -Crol|as

Test

4 ﬁ csharp-sample-lib-test (5)

F ﬁ csharp_sample_lib_test (3)

F] ﬁ SamplelibraryTestClass (3)

& testMultiply
@ testSayHelloTo

(X] testiayHelloToWrong

Q testSumCorrect
(X] testiumWrong

-

B-ladf-
Duration Traits

T1ms

T1ms

T1ms

16 ms

< 1ms

53 ms

< 1ms

2ms

Error List  Output  Find Symbol Results @S 9adliE,

% RTEU CE103 Week-4

Error Message

Regular say hello won't work  Expected string length 9 but was 14. Strings differ at index 6. Expected: "Hello Al But was:...

Regular sum shouldn't work  Expected: 10 But was: 9

Test
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Visual Studio Community Edition (C# Unit Test+NUnit+.NETCore)-10

® or you can run from project

| RTEU CE103 Week-4

---------

4 +[c#] csharp-sample-app
P @ Dependencies
P &y Properties
P+ €* Program.cs

4 +[c#] csharp-sample-lib
P @ Dependencies

Iy a £ raranlal ibClace -

Clean up C£...

Build

Rebuild

Clean

Analyze and Code Cleanup
Pack

Fublish...

Run Tests
Debug Tests

Scope to This

Mew Solution Explorer View
Edit Project File

Build Dependencies
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* Also we can create unit test from library class,

* Right click the sampleLibClass and select create unit tests but this option do not provide nunit

tests.

erences | @ 1/2
lic static °
|
string
if (! L
{
resul
} =
else .
4
{
resul
= } -

RTEU CE103 Week-4

AttackFlow Sanitization
Clean up C&...

Quick Actions and Refactorings...
Rename...

Remove and Sort Usings

Peek Definition

Go To Definition

Go To Base

Go To Implementation
Find All References
View Call Hierarchy

Run Test(s)
Debug Test(s)
Create Unit Tests

Open code in ILSpy

Breakpoint

Ctrl+.
Ctrl+E, Ctrl+R
Ctrl+R, Ctrl+3

Alt+Home

Ctri+ K, Ctrl+T

Ctrl+R, T
Ctrl+E, Ctrl+T
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 —

R
e RTEU CE103 Week-4

Create Unit Tests

Test Framework: M5Testv2

Test Project: <Mew Test Project=
Marme Format for Test Project: [Project]Tests
Mamespace: [Mamespace]. Tests
Output File: <Mew Test File=
Mame Format for Test Class: [Class]Tests

Mame Format for Test Method: | [Method]Test

Code for Test Method: Aszert failure

FLIMC L A 203 Tl sl o d s Lo ddie i Topiprybe £ o DO Y DLTHEe MU L LT o WL L

?

L%

Get Additional Extensions

L%

0] 4 | | Cancel |

v ORLEETU LGU LR D LG S

ot

il L
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Visual Studio Community Edition (C# Unit Test+NUnit+.NETCore)-13

| RTEU CE103 Week-4

Create Unit Tests

Creating Unit Tests
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4 + I csharp-sample-libTests
4 g Dependencies
I =E Frameworks
g Packages
4 [T Projects
1 csharp-sample-lib
b+ C# zamplelibClassTests.cs
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Visual Studio Community Edition (C# Unit Test+NUnit+.NETCore)-15

using Microsoft.VisualStudio.TestTools.UnitTesting;
using csharp_sample_lib;

using System;

using System.Collections.Generic;

using System.Text;

namespace csharp_sample lib.Tests

{
[TestClass()]
public class samplelLibClassTests

{
[TestMethod()]

public void sayHelloToTest()
{

}

[TestMethod()]
public void sumTest()

{
}

[TestMethod()]
public void multiplyTest()

{
}

Assert.Fail();

Assert.Fail();

Assert.Fail();

| RTEU CE103 Week-4
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e We will not commit this changes and continue from nunit test project, the fine code
* Coverage also work for nunit test but not provide inline highlighting

* |f we run tests we will have the following outputs

© Git Project Build Debug Test Analyze Tools Extensions Window Help  Search p Signin A, -
[T - ~ | Debug = AnyCPU ~  csharp-sample-lib - P csharp-sample-lib ~ | & < .= Foib iwmfE(== A -ion~- €« = @il |2 Live She
SO samplelibClass.cs = X [Cai i e e Readme.bit csharp-sample-lib.csproj sharp-sample BBl s jution Bxplorer
£ - W@ csharp-sample-lib . - | % csharp_sample_lib.sampleLibClass -|© sayHelloTo(string name) ~|4 QA o-28m ;,E
1 using System; — Sezrch Solution Explorer (Ctrl+5)
- 2 [3 Solution 'csharp-sample-lib' (3 of 3 proj
atrols in .
m onta 3 ~namespace csharp_sample_lib b csharp-sample-app
b, 4 g b [ csharp-sample-lib
. 4 [ csharp-sample-lib-test
8 references P % Dependencies
5 = public class samplelLibClass 4 ¢ SamplelibraryTestClass.cs
6 { b #z SampleLibraryTestClass
3 references | @ 1/2 passing
7 = public static string sayHelloTo(string name)
| s {
I 9 string result = .Empty;
10
11 = if (! .IsNullOrEmpty(name))
| 12 {
I 13 result = "Hello " + name;
| 14 )
15 = else
I 16 { [TXeTd Solution Explorer [
| 17 result = "Hello There"; Properties
| 1 } -
144% - © Noissuesfound 3~ 1 1 sec e [EE]94 | A

Fine Code Coverage

Coverage | Summary | Risk Hotspots Rate & Review  Log Issue/Suggestion Buy me a coffee o
Collapse all | Expand all Fiter [ ]

~ Name ~ Covered ~ Uncovered ~ Coverable ~ Total ~ Line coverage

= csharp-sample-lib 17 3 20 37 85% I

sampleLibClass 17 3 20 37 g5% I

= csharp-sample-lib-test 16 2 18 47  88.3% |

SampleLibraryTestClass 16 2 18 47 | geeyw I

—
—
v
N\ | RSN Eror List Output Find Symbol Results | Test Explorer
I}ECEFT%WlP
s RTEU CE103 Week-4




CE103 Algorithms and Programming |

Visual Studio Community Edition (C# Unit Test+NUnit+.NETCore)-17

144% - @ MNoissues found I L1 Ch:1  5PC  CRLF
Test Explorer

-0 || -z e 2 £ - Search Test Explorer (Ctrl+E)

Test Duration Traits Error Message Group Summary

4 €3 csharp-sample-lib-test (5) 197 ms

csharp-sample-lib-test
4 ﬁ csharp_sample_lib_test (5) 197 ms

Tests in group: 5

4 €3 samplelibraryTestClass (5) 197 ms (9 Total Duration: 197 ms
(] testMultiply 54 ms
@ testSayHelloTo <1ms

(] testSayHelloToWreng 136 ms Regular say hello won't work Expected string length 9 but was 14. Strings differ at index 6. Expected: "Hello All'  But was:...

QOutcomes
Q 3 Passed

€3 2 Failed
Q testSumCorrect <1ms

(%] testSumWrong Tms Regular sum shouldn't work Expected: 10 But was: 9

Fine Code Coverage ErrorList  Output  Find Symbol Results WEsdS8ll0E

* Inline code highlight is part of enterprise visual studio edition
© Analyzing code coverage in Visual Studio - DEV Community
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner +
Report)
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-1
TL;DR

e Additional information you can use OpenCover + Nunit Runner + Report Generator together to
setup a code coverage report but it has complex batch running process. After a few try | decided
to use fine code coverage but here is the usage not tested well.

® First unit test runner tool doesn't support .Net Core
c# - The NUnit 3 driver encountered an error while executing reflected code
(NUnit.Engine.NUnitEngineException) - Stack Overflow
* Follow the instructions on the link
o CMD OpenCover - sukhoil/Useful-Notes Wiki - GitHub

* |nstall OpenCover, ReportGenerator, Nunit,Runners packages then use the package installation
folder to get tools that you need
RTEU CE103 Week-4 231
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® Here is a sample for open cover, select package and copy path

B =E Frameworks
4 @A Packages
‘B coverlet.collector (3.1.0)
b ‘@ Microsoft.NET.Test.5dk (16.11.0)
b g NUnit 3.13.2)
b '@ NUnit.Runners (3.12.0)
‘@ NUnit3TestAdapter (4.0.0)
‘@ OpenCover (4.7.1221)
‘@ ReportGenerator (4.8.13)
b [ Projects
nunit-consele-run.bat
open-cover.bat
open-cover-runner.bat
c# UnitTestl.cs

4

Git Changes QLS008 Teamn Explorer

- J.'Il 0

Properties
OpenCover Package Reference Properties

Aliases
Excluded Assets
Generate Path Propert
Included Assets

Mame OpenCowver
Path C:\Users\ugur.coruh\.nuge
Private Assets

Suppress Warnings

Veersion
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-3

® Goto path and tools

C:\Users\ugur.coruh\.nuget\packages\opencover\4.7.1221

® You need to setup some batch similar with following

run-test-coverage.bat

set pathA=C:\Users\ugur.coruh\.nuget\packages\opencover\4.7.1221\tools

set pathB=C:\Users\ugur.coruh\.nuget\packages\nunit.consolerunner\3.12.0\tools

set pathC=C:\Users\ugur.coruh\.nuget\packages\reportgenerator\4.8.13\tools\netcoreapp3.0

set dllpath=C:\Users\ugur.coruh\Desktop\csharp-sample-lib\csharp-sample-1lib-test\bin\Debug\netcoreapp3.1

"%pathA%\OpenCover.Console.exe" ~
-targetargs:"%dllpath%\csharp-sample-1lib-test.d11" »
-filter:"+[csharp-sample-1lib*]* -[*test]*" ~
-target:"%pathB%\nunit3-console.exe" *
-output:"%dllpath%\coverReport.xml" »

-skipautoprops -register:user && "%pathC%\ReportGenerator.exe" -reports:"%dllpath%\coverReport.xml" -targetdir:""%dllpath%\coverage"
pause
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® but nunit3-console.exe gives error

6.2.9200.0
30319 . 42600

e, Object handler>

1

erage\index. htnl’

at NUnit.Engine.Runners.ProcessRunner.RunTests(ITestEventListener listener, TestFilter filter)

InvalidCastException
nahle to cast transparent proxy to type 'System.lebh.UIl.ICallbackEventHandler'.
at NUnit.Framework.fApi.FrameworkController.LoadTestsfAction..ctor(FramevorkController controller, Object handler

est Run Summary
OQuerall result:
Test Count: B, Passed: B, Failed: B, Warnings: B, Inconclusive: B, Skipped: B

i ctart time: 2021-10-24 23:01:0%7

LT

R
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-5

® For this compatibility issues | prefer to use fine code coverage extension.
® OpenCover related studies

© Code coverage of manual or automated tests with OpenCover for .NET applications —
Automation Rhapsody

© Code coverage of .NET Core unit tests with OpenCover — Automation Rhapsody
e Sample OpenCover report

© Summary - Coverage Report
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https://automationrhapsody.com/code-coverage-manual-automated-tests-opencover-net-applications/
https://automationrhapsody.com/code-coverage-net-core-unit-tests-opencover/
https://automationrhapsody.com/examples/OpenCover-report/
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Download and Setup OpenCover, NUnit Console, Report Generator without Package Manager

® You can also download the tools from github project pages and install on your operating system,
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OpenCover

® Releases - OpenCover/opencover - GitHub

OpenCover (Release) 4.7.1221 (.-

Merge pull request #1848 from sawilde/big/1@ chocolatey dependanc

v Assets &

51 checksum.installer.txt
@ checksum.zip.txt

£ opencover.4.7.1221.msi
P opencover4.7.1221.zip

[5) Source code (zip)

[}) Source code (tar.gz)

237
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e T EE A T e e - — R R R e e B i B T e BN e et W R B W W B ke e % B W N A EE A T e e ]

ﬁ OpenCover Setup — pd

Please read the OpenCover License Agreement

i Copyright (c) 2011-2019 Shaun Wilde ~

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge,

i

publish, distribute, sublicense, and/or sell copies of the Software,

and to permit persons to whom the Software is furnished to do so, ,

[ 11 accept the terms in the License Agreement

Clidk Install to install the product with default options just for you. Click Advanced to
change installation options. |

Print Advanced Install
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-9

Select advanced and then install for all users

j%l OpenCover Setup — 4

Installation Scope
Choose the installation scope and folder

() Install just for you (ugur.coruh)

OpenCover will be installed in a per-user folder and be available just for your user
account. You do not need local Administrator privieges.

(@) Install for all users of this machine

OpenCover will be installed in a per-machine folder by default and be available for
all users. You can change the default installation folder. You must have local
Administrator privileges.

Back || Mext Cancel
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-10

1 OpenCover Setup — b4

Destination Folder

Click Mext to install to the default folder or dick Change to choose another, @

Install OpenCover to:

|C: ‘Program Files (x8a)\0OpenCoverl,

Change...
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-11

e T EE R W e e W - — R TR e e B e B T i A T et W e R W B B R ke e e B r W e R ER A T e e W

ﬁ OpenCover Setup — *

Product Features

Select the way you want features to be installed.

Install 32-hit and 64-bit samples. MOTE: Useful for testing the installation.

This feature reguires 5468 on your hard drive.

Back E;‘Insbll Cancel
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-12

LA W L] ] B N N | - AR S L LA B RAa T om PR WIS L RS LAEL AL U ] ] B L N ) ‘l

17 OpenCover Setup — >

Installing OpenCover @

Please wait while the Setup Wizard installs OpenCover,

ri

Status:
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B L T MR - R A B L M A LW e W R R W N A A e N w L T S MR

1 OpenCover Setup — >

Completed the OpenCover Setup Wizard

Click the Finish button to exit the Setup Wizard.

ack Finish Cance

% RTEU CE103 Week-4
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-14

| = UL A BT T L L e N (0 T WP
%] Mono.Cecil.Pdb.dll 0/15/202
|_ Mono.Ceal.Rocks.dll 9/15/ 20
|_ MNewtonsoft.)son.dll 11/9/201
@ OpenCover.Console.exe B/19/ 20
¢ OpenCover.Conscle.exe.config B/15/202
& OpenCover.Console.pdb b/19/ 20
|J OpenCover.Extensions.dll B6/19/ 20
N Nman ricer Evtancinane ndb RGN
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Systern variables

Variable Value )
C\Program Files (x36)\OpenCover
a5 Windows_MNT
Path CA\Program Files\Javaljdk-16.0.1\bin;C:\Program Files\Java'jre1.8.0...
PATHEXT COM;.EXE;.BAT:.CMD; VBS; VBE;.JS; JSE;, WSF, WS5H; MSC..PY..PYW
PROCESSOR_ARCHITECTURE  AMDE4
PROCESSOR_IDENTIFIER Inteled Family & Model 94 Stepping 3, Genuinelntel
PROCESSOR LEVEL 6 v
MNew... Edit... Delete
OK Cancel

CAProgram Files\LLVM\bin
Ch\Program Files\Githcmd
ZOPCHY%

Ok Cancel
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LR

icrosoft Windows [Uersion 10.8.197843.12881
c¢? Microsoft Corporation. All rights reserved.

:sUserssugur.coruhOpenCover.Console
aunching OpenCover 4.7.1221.8

[ncorrect Arguments: The target argument iz required

"lI-target:{target application>["]

["]-targetdir:<{target directory>["]]
["]-searchdirs:{additional PDB directoryr[;<additional PDB
["]-targetargs :{arguments for the target process>["1]

|

e
[
[
[
[
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ReportGenerator

® Release ReportGenerator_4.8.13 - danielpalme/ReportGenerator - GitHub

ReportGenerator 4.8.13 (.= R

() github-actions released this 27 days ago A commits to master since this release

This release requires .NET 4.7 or .NET Core 2.x/3.x/5.x.

Changes:

#441: Added method coverage to reports

#445: Added support for better custom logging

v Assets 3

© ReportGenerator_4.8.13.zip
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https://github.com/danielpalme/ReportGenerator/releases/tag/v4.8.13
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-18

Share View

» This PC » Windows (C:) * ReportGenerator 4.8.13 »

sto Print + {2} Photo Print

Mame

net3.0

netd 7’

netcoreappd.0

B netcoreappl.i
netcoreapp3.0

nple-lib | LICENSE. txt

t-sample l;fr Readme.txt

X
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NUnit Console

e Downloads

(ﬂ nunit.org/download/ o & ‘i?t') 0B o0 %@ *0 006 8 W

m CERM Open Data P.. @ sentinelcustomersa... . Paletton - The Colo..  [@] C# - DataGridView... @ Modamob Akl Mo... @ LED series parallel a.. % Inline Digital Hydro @ SESSIZ JENERATOR... ﬂ Android - Frida » A B Eric Lau - Everytil

@ & News & Download B Documentation Contact W Twitter 5# Slack Q) GitHub

X Downloads

Latest NUnit 3 Releases
Download Types

o NUNit 3.13.2 April 27, 2021
The preferred way to download NUNIt is through the NuGet package manager.
. , NURit Console 3.12 January 17, 2021
The latest releases of can always be found on the relevant GitHub releases pages.
MUt Test Adapter 3.17 July 11, 2020
NUNit Test Generator 2.3 September 20, 2019

MNUnit 3 Template for dotnet new CLI

Latest NUnit 2 Release
NUnit 2.7.1 August 19, 2019

NUnit Test Adapter 2.2 June &, 2019

Older Releases

These releases are needed by many people for legacy work, 50 we keep them around for download. Bugs are accepted on older releases only if they can be reproduced on a

—~— current release.
 —

N
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v Assets 10

P nunit-console-runner.3.12.0.nupkg
P NUnit.Console-3.12.0.msi
MUnit.Console-3.12.0.zip
MUnit.Console.3.12.0.nupkg
MUnit.ConsoleRunner.3.12.0.nupkg
MUnit.Engine.3.12.0.nupkg
MUnit.Engine.Api.3.12.0.nupkg

MUnit.Runners.3.12.0.nupkg

)
@
)
®
@
@

Source code (zip)

:'3

Source code (tar.gz)

RECEP TAYYIP
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-21

¢ MUnit Console 3.12.0 Setup — *

Welcome to the NUnit Console 3.12.0
Setup Wizard

The Setup Wizard will install MUnit Console 3.12.0 on your
computer. Click Mext to continue or Cancel to exit the Setup
Wizard.

nunit.org

Back Mext Cancel
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-22

® Download setup

% RTEU CE103 Week-4

b

Custom Setup

TororeEr

Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

: MUnit Runners Installs the MURit engine and the
S — | vl NUnit Engine console runner that allows you to
S S =3 ~ | MUrit Project Loader run tests.

--------- = ~ | Visual Studio Project Loader

""""" =3 ~ | NUnit 2.x Driver This feature requires 68KE on your

--------- (= ~ | MUnit 2.x Result Writer hard drive. Ithas 2 of 2
R =3 ~ | TeamCity Event Listener subfeatures selected. The
o =20+ | MURIt Console subfeatures require 1885KE on your
hard drive.
£ >
Location: C:\Program Files (x86)\MUnit.org) ERtreeai
Reset Disk Usage Back Mext Cancel

252



CE103 Algorithms and Programming |

Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-23

* |nstall setup

Share Wiew
» This PC » Windows (C:) * Program Files (x86) » MNUnit.org » nunit-console »

o Print + {Z) Photo Print

Mame B Date medified Type Size
addins 0/24/2021 11:30 PM File folder
: agents 10/24/2021 11:30 PM File folder
” D nunit.bundle.addins f2/2018 2:18 PM ADDINS File 1 KB
» nunit.engine.api.dll 1/23/2021 3:.03 PM Application exten... 128 KB
- er nunit.engine.apl.xml 1/23/2021 3:.03 PM AML File 35 KB
ple-lib nunit.engine.core.dll 1/23/2021 3:03 PM Application exten.., 91 KB
-sample nunit.engine.dll 1/23/2021 3:03 PM Application exten... 5 KB
° nunit3-conscle.exe 1/23/2021 3:04 PM Application 163 KB
¢ nunit3-conscle.exe.config 2/27/2020 3:39 PM Configuration Sou... 2 KB
testcentric.engine.metadata.dll 9/3/2020 49 PM Application exten.., 173 KB

srzonal
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Visual Studio Community Edition (C# Unit Test+OpenCover + Nunit Runner + Report)-24

NUnit + MSTest Batch Report Generation (Not Tested)

® OpenCover and ReportGenerator Unit Test Coverage in Visual Studio 2013 and 2015 -
CodeHelper.Net

®* OpenCover and ReportGenerator Unit Test Coverage in Visual Studio 2013 and 2015 -
CodeProject
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http://codehelper.net/unit-testing/opencover-and-reportgenerator-unit-test-coverage-in-visual-studio-2013-and-2015/
https://www.codeproject.com/Articles/1276980/OpenCover-and-ReportGenerator-Unit-Test-Coverage-i
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Java Unit Tests

Eclipse IDE (JUnit4 , JUnit5)

A
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

In this sample we will create two example for similar library
Please check the following links

JUnit 5 tutorial - Learn how to write unit tests

JUnit 5

JUnit 5 User Guide

https:.//www.eclemma.org/

JUnit Hello World Example - Examples Java Code Geeks - 2021

https://yasinmemic.medium.com/java-ile-unit-test-yazmak-birim-test-ca15cf0d024b
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https://www.vogella.com/tutorials/JUnit/article.html
https://junit.org/junit5/
https://junit.org/junit5/docs/current/user-guide/
https://www.eclemma.org/
https://examples.javacodegeeks.com/core-java/junit/junit-hello-world-example/
https://yasinmemic.medium.com/java-ile-unit-test-yazmak-birim-test-ca15cf0d024b
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

Al
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In normal java application we can right click the project java-sample-lib and add Junit case

RTEU CE103 Week-4

# FdLRdyc CApIUIer A u'l._l Jui

=2 java-sample-app
¢ 122 java-sample-lib
B, JRE Systemn Library [JavaSE-16]

w [ src

[ $ Al E]

[

M. -
U5 Java-s

X 5

Mew

Go Into

Dpen in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Cualified Name

Paste
Delete

Build Path
Source

Refactor

Import...
Export...

References

Declarations

e =

F4
Alt+Shift+W »
*

Ctrl+C

Ctrl+V
Delete

*
Alt+5hift+5 »
Alt+Shift+T »

Ol lmmiiRriRreeee® G

b L1 |4] JavdadimnpieLijavd A | |4] b
1 package cel@3;
2
3 import java.io.IOExc
4
5 public class JavaSam
i
Java Project lic static vo:
Project if(name.isBli
1
Package System. o
telse {
Class System. ol
Interface i
Enum
Record lic static im
Annotation

Source Folder
Java Working Set
Folder

File

Untitled Text File
JUnit Test Case

int c = @;
C = ath;
return c}

lic static vo:
/S TODD Auto
System.out. pi

JavaSampleLlil
int resylt =

Example...

Create a IUnit test case iut. pi

Other...

Ctrl+M

System.out. pi

MO Ra

e T
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

| RTEU CE103 Week-4

& Mew JUnit Test Case |
JUnit Test Case
Select the name of the new JUnit test case, Specify the class under test to E:

select methods to be tested on the next page.

() Mew JUnit 3 test () Mew JUnit 4 test  (®) New JUnit Jupiter test

Source folder: | java-sample-lib/src | Browse...
Package: | cell3 | Browse...
Mame: | JavaSamplelibTest |

Superclass: | Java.lang.Object | Browse...

Which method stubs would you like to create?
@Eeforehll setUpBeforeClass() @Afterfll tearDownAfterClass()
@Beforekach setUp() @AfterEach tearDown()
constructor
Do you want to add comments? (Configure templates and default value here)

|:| Generate comments

Class under test: | cel03.Javasamplelib Browse...

® < Back Mext = Cancel
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

& Class Under Test O *
" Test stubs will be generated for class: g
[ | Javasam x |

i Matching items:
C] JavaSamplelib - cel03 - java-sample-lib/src

| B ce103 - java-sample-lib/src

@
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

Al

ettt RTEU CE103 Week-4

= Mew JUnit Test Case O >
Test Methods
Select methods for which test method stubs should be created, E:

Available methods:

v [m] G, JavaSamplelLib ~ Select All
[]®° sayHelloTo(String)
@ ° sum(int, int) Deselect All
ef rmain{string(])
v OO Object
[]&° Object()
[l dF getClass()
[ @" hashCede])
[ e -equals{Object)
O« " clone()
[0 e toString()
[ &'F notifyQ
[ &' notifyall()
= F wait() W

2 methods selected.

[] €reate final method stubs
[[] Create tasks for generated test methods

@ < Back Mext = Cancel
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

5 Mew ILnit Test Case

[
JUnit 3 15 not on the build path. Do you want to add it?
() Mot now
(_) Open the build path property page
(®) Perform the following action:
= Add JUnit 3 library to the build path
QK Cancel

RTEU CE103 Week-4
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

and you will have the following test class

HE FdLREDUS CALIOIST A UU JUTL
=2 java-sample-app
v (22 java-sample-lib
B JRE System Library [JavaSE-16]

w B src
v B cel03

JavaSamplelib.java
P ]
[4 JavaSampleLibTest.java

= JUnit 3

¥z java-sample-lib-test

ettt RTEU CE103 Week-4

|4 JavdIdin IELIU.jdvd |4 Javdadin ISP dvd [M] Java-SAinpE-IU-LEs U g

: 1 package cel@3;

2

3#® import static org.junit.jupiter.api.Assertions.*;[]
18

11 class JavaSamplelibTest {

12

132 [@Beforeall

14 static void setUpBeforeClass() throws Exception {
15 3

16

172 @afterall

12 static void tearDownAfterClass() throws Exception {
19 }

28

21= [@BeforeEach

22 void setUp() throws Exception {

23 }

24

25 @afterEach

26 void tearDown() throws Exception {
27 3

28

298 @Test

38 void testSum() {

31 fail("Not yet implemented”);
32 }

33

4= @Test

35 void testMain() {

36 Fail("Not yet implemented");
37

38

39 }

4a
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Now we will create tests that check our function flowchart and return values
CE103 Algorithms and Programming |

We need to cover all code branches that we coded
| have updated JavaSamplelib.java as follows to check outputs

JavaSamplelib.java

package cel@3;
public class JavaSamplelLib {
public static String sayHelloTo(String name) {
String output = "";
if(!name.isBlank() && !name.isEmpty()){
output = "Hello "+name;
}else {
output = "Hello There";
¥

System.out.println(output);

return output;

}
public static int sum(int a,int b)
{
int c = 0;
c = a+b;
return c;
}

public int multiply(int a, int b) {
return a * b;

}
// public static void main(String[] args) {
// // TODO Auto-generated method stub
// System.out.println("Hello World!");
//
// JavaSamplelib.sayHelloTo("Computer");
// int result = JavaSampleLib.sum(5, 4);
// System.out.println("Results is" + result);
// System.out.printf("Results is %d \n", result);
//
— //
 — // try {

System.in.read();

-3 // :
RT[éf/d CE103) Weeleed sonerated catch block 263

e.printStackTrace();

/! }
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and JavaSampleLibTest.java

package ce103;

import static org.junit.jupiter.api.Assertions.*;

import org
import org.junit.
import org.junit.
import org.junit.
import org.junit.j
import org.junit.j
import org.junit.j .api.Test;

import org.junit.j .params .ParameterizedTest;
import org.junit.jupiter.params.provider.MethodSource;

junit. j

.api.AfterAll;
.api.AfterEach;
.api.BeforeAll;
.api.BeforeEach;
.api.DisplayName;
.api.RepeatedTest;

class JavaSampleLibTest {
JavasampleLib sampleLib;

@BeforeAll
static void setUpBeforeClass() throws Exception {
i

@Afterall
static void tearDownAfterClass() throws Exception {
Y

@BeforeEach
void setUp() throws Exception
sampleLib = new JavaSampleLib();

@AfterEach
void tearDown() throws Exception {
i

@Test
@isplayName("simple Say Hello should work")
void testsayHelloTo() {

assertEquals("Hello Computer”, JavaSampleLib.sayHelloTo("Computer"), "Regular say hello should work")

@Test
@isplayName("simple Say Hello shouldn' work")
void testsayHelloTohrong() {

assertEquals("Hello All", JavasampleLib.sayHelloTo("Computer”), "Regular say hello won't work");
i

@Test

@0isplayName("Simple sun should work")
void testSumCorrect()

{
assertEquals(9, JavasampleLib.sum(4, 5), "Regular sum should work");

@Test
@0isplayName("Simple sun shouldn't work")
void testSumkrong() {
assertEquals(10, JavasampleLib.sum(4, 5), "Regular sum shouldn't work");

@Test
@0isplayName("Simple multiplication should work")
void testMultiply()

assertEquals(20, sampleLib.multiply(4, 5), "Regular multiplication should work");

@RepeatedTest(5)

@isplayName("Ensure correct handling of zero")

void testMultiplyWithZero()
assertEquals(e, samplelib.multiply(9, 5), "Multiple with zero should be zero");
assertEquals(e, sampleLib.multiply(5, @), "Multiple with zero should be zero");

public static int[][] data() {
return new int[][1 { {1, 2, 2}, {5, 3, 15}, { 121, 4, 484 },{ 2, 2, 2 } };

@ParameterizedTest

@MethodSource(value = "data")

void testWithStringParameter(int[] data) {
JavaSampleLib tester = new JavaSamplelib();
int ml = data[e];

int m2 = data[1];
O int expected = data[2];
—
ECEP TAYY]

assertEquals (expected, tester.multiply(ml, m2));
i
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 —

RECEP TAYYiP
ERDOGAN

If we run tests

22 java-sample-app
» 22 java-sample-lib
=\ JRE System Library [JavaSE-16]
v [ src
v 1 cel03
[3] JavaSamplelib.java
m Jgr Sl i Tark fne
B JUnit 5 New
'fjj java-sampl Open
Open With
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Name
Paste
Delete

X 5 [ @

Build Path
Source

Refactor

Import...

G E

Export...

References

Declarations

%

Refresh
Assign Working Sets...

Coverage As
Run As
Debug As

#Q P

Restore from Local History...

Team

Compare With

Replace With
Validate

Properties

RTEU CE103 Week-4

F3

F\4
Alt+Shift+W »
>

Ctrl+C

Ctrl+V
Delete

>
Alt+5hift+5 »
Alt+5Shift+T »

F5

Alt+Enter

2

1 package cel@3;

3= import static erg.junit.jupiter.ap:

Ju 1 JUnit Test

Run Cenfigurations...

import org.junit.jupiter.api.Afters
import org.junit.jupiter.api.Aftert
import org.junit.jupiter.api.Befor:
import org.junit.jupiter.api.Befort
import org.junit.jupiter.api.Displ:
import org.junit.jupiter.api.Repeal
import org.junit.jupiter.api.Test;
import org.junit.jupiter.params.Par
import org.junit.jupiter.params.prq

class JavaSampleLibTest {

JavaSamplelib samplelib;

[@BeforeAll
static void setUpBeforeClass()

}

@afterAall
static void tearDownAfterClassi

}

[@BeforeEach

void setUp() throws Exception :
samplelib = new JavaSamplel

}

[@AfterEach
wvoid tearDown() throws Exceptic

}

@Test

[@DisplayName("Simple Say Hello

void testSayHelloTo() {
assertEquals("Hello Compute

}

Alt+5hift+X, T
le say Hello
Wrong() {

Iﬁ_ Problems @ Javadoc @ Declaration B Co

<terminated> JavaSampleLibTest (1) [JUnit] C:\Progrz
Helle Computer
Helle Computer
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we will see all results there

MO G B -0 R Qi® P
[ Package Explorer gu JUnit x =i

&ﬁn“cﬂaﬂl%&j' m = -

Finished after 0.451 seconds

Runs: 14/14 @ Errors: 0 B Failures: 3

W @ JavaSampleLibTest [Runner: JUnit 5] (0.120 s}
¢E| Simple sum shouldn't work (0.000 s)
W ﬁ testWithStringParameter(int[]) (0.04% =)
gel [1111, 2, 2] (0.049 5)
gl 12115, 3, 15] (0,002 )
gel 1311121, 4, 484] (0.002 5)
gl [4112, 2, 2] (0.005 5)
gE] Simple sum should work (0,001 <)
E Simple Say Hello shouldn' work (0.004 =)
el Simple multiplication should work (0.001 <)
el Simple Say Hello should work (0.001 5)
~ [t Ensure correct handling of zere (0.001 5)
UE] repetition 1 of 5 (0.001 5)
E] repetition 2 of 5 (0.001 5
el repetition 3 of 5 (0.002 5)
U] repetition 4 of 5 (0,002 <)
el repetition 5 of 5 (0,001 5)

= Failure Trace E 5El
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

also we can see the code coverage of tests

E‘_ Problems i@ Javadoc @, Declaration [EJ Console |@m Coverage X

JavaSampleLibTest (1) (Oct 24, 2021 5:07:01 PM)

Elernent
v Ejava-sample-lih
v (2 src
v i cell3

|J] JavaSampleLibTest.java
v [J] JavaSamplelib.java

v O JavaSamplelib

a @ sayHelloTo(String)
V= | P sum(int, int)
@ multiply(int, int]

Al

iedthi| RTEU CE103 Week-4

Coverage

it

924 %
924 %
924 %
91.8 %
94.9 %
8949 %
9.7 %
100.0 %
100.0 %

Covered Instructio...

182
182
182
145
37
37
22
a

4

Missed Instructions

15
15
15
13

2

= = L R ¥

Total Instructions

197
197
197
158
39
39
24
8

4
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when we open our source code (just close and open again another case highlighting will not work)
you will see tested part of your codes

1 package cel@3;

2
3 public class JavaSamplelib {
4
BE public static String sayHelloTo(String name) {
6
7 S5tring output = "";
8
9 if(!name.isBlank() && !name.isEmpty()){
16 output = "Hello "+name;
11 telse {
12 output = "Hello There";
13 }
14
15 System.out.println{output);
16
17 return output;
18 1
19
20 public static int sum(int a,int b)
21 !
22 int ¢ = 8;
23 C = atb;
24 return c;
25
26 |}
27E public int multiply({int a, int b) {
28 return a * b;
— 29 }
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Maven Java Application + JUnit

Lets create Maven project with tests
Create a maven project

File -> New -> Maven Project

= MNew Project

, Select a wizard

" Create a Maven project

Wizards:

| type filter text

=2 Project
w = Gradle
& Gradle Project
w [ Java
22 Java Project
¥ Java Project from Existing Ant Buildfile
w = Maven
f:L Check cut Maven Projects from SCM
% Maven Module
%5 Maven Project
w = Examples
tE Editing and validating XML files

| RTEU CE103 Week-4
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

= Mew Maven Project O >

New Maven project =
Select project name and location [M

Create a simple project (skip archetype selection)

Use default Workspace location

Location:

Browse...
] Add project(s) to working set
Working set: Maore...
» Advanced

® < Back Finish Cancel

RECEP TAYYiP
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

Lets convert our sample java-sample-lib directories to standard folder structure for test and app
division

Maven — Introduction to the Standard Directory Layout

Also for intro you can use this

JUnit Hello World Example - Examples Java Code Geeks - 2021

Eclipse

Maven

Java

JUnit 4.12 (pulled by Maven automatically)

A
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http://maven.apache.org/guides/introduction/introduction-to-the-standard-directory-layout.html
https://examples.javacodegeeks.com/core-java/junit/junit-hello-world-example/
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

Lets give new sample java-sample-lib-mvnbut in this time we will create a maven project

3 Mew Maven Project

MNew Maven project
Cenfigure project

Artifact

Group Id: | com.cel3

Attifact Id: | java-sample-lib-ext

Version: | 0.0.1-SNAPSHOT v|
Packaging: |jar v|
Mame: | Java Sample Lib V‘

Description: | Java Sample with Unit Test

Parent Project

Group Id: | V‘
Attifact d: | v]
Version: | w Browse... Clear
» Advanced

® < Back Mext = Cancel

iedthi| RTEU CE103 Week-4
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test
W _T:‘,J,- java-sample-lib-ext

(% src/main/java
(% cro/main/resources
B cro/test/java
B crc/test/resources
B JRE System Library [J25E-1.5]
[ src
(= target
M| pom.aml
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

pom.xml file

<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupId>com.cel@3</groupIld>

<artifactId>java-sample-lib-ext</artifactId>

<version>@.0.1-SNAPSHOT</version>

<name>Java Sample Lib</name>

<description>Java Sample with Unit Test</description>
</project>

 —

R
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

we will add JUnit 5 for our project

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"”
xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupId>com.cel@3</groupld>
<artifactId>java-sample-lib-ext</artifactId>
<version>@.0.1-SNAPSHOT</version>
<name>Java Sample Lib</name>
<description>Java Sample with Unit Test</description>

<dependencies>
<dependency>
<groupId>org.junit.jupiter</groupId>
<artifactId>junit-jupiter-params</artifactId>
<version>5.7.1</version>
<scope>test</scope>
</dependency>
</dependencies>

</project>
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it will automatically download libraries

v_':'rf- java-sample-lib-ext
(% src/main/java
(% src/main/resources
% sro/test/java
8 src/test/resources
B JRE System Library [125E-1.5]

v B Maven Dependencies
A8 apiguardian-api-1.1.0,jar - C:\Users\ugt
A8 junit-jupiter-api-5.7.1jar - C:\Users\ugt
A8 junit-jupiter-params-5.7.1.jar - C:\Users
A8 junit-platform-commeons-1.7.1jar - C:
ﬂ opentestd)-1.2.0,jar - Ch\Users\ugur.con

= src
= target
m| pom.sxml
—
®
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

v _T;‘J; |ava-sample-lib-ext
(® src/main/ja
(& src/main/re
B sr/ftest/jav
B src/test/res
B, JRE System
v B, Maven Dep
ﬂ aplguarc
ﬂ Junit-ju H:|

rﬂ unit-jug =

| RTEU CE103 Week-4

Mlew

Open in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy

Fd
Alt+Shift+W

Ctrl+C

o

a2 @ & B L0z

)

e

18
112 <dependen

Java Project
Project..

Package

Class

Create a Java packa
Interface

Enum

(| I
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Create java sample library in ce103 package, first create java package

S MNew Java Package O >

Java Package
Create a new Java package.

Creates folders corresponding to packages.

Source folder |java-sample-lih-extfsrcfmain,"java | Browse...

Mame: | cell3 |

[ ] Create package-infojava

Generate comments (configure ternplates and default value here)

A
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In this package create library class

v =5 java-sample-lib-ext

v [® sro/main/java

W E} o p——
[
(2 src/
B src/
B src/
=, IRE
v B, Man
o 3
8

& ji =

A8t 52
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Mew

Go Into

Open in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Cualhfied Mame

F4
Alt+Shift+W

Ctrl+C

>

>

RALQQ®E 10z

Java Project
Project...

Package
Class

Interfac Create a

Enum
Record

Annotation
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

& New Java Class O *
Java Class y
Create a new Java class. @
Source folder: | Java-sample-lib-ext/src/main/java | Browse...
Package: | cell3 | Browse...
[CJEnclosing type: Browse...
MName: | JavaSampleLib| |
Modifiers: (®) public () package private protected
[Jabstract []final static
Superclass: | Jjava.lang. Object | Browse...
Interfaces: Add...
Remove

Which method stubs would you like to create?
[ public static veid main(String[] args)
[] Censtructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure ternplates and default value here)

|:| Generate comments

@
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copy content from other library

package cel@3;
public class JavaSamplelLib {
public static String sayHelloTo(String name) {
String output = "";
if(!name.isBlank() && !name.isEmpty()){
output = "Hello "+name;

}else {
output
}

System.out.println(output);

"Hello There";

return output;

¥
public static int sum(int a,int b)
{
int c = 0;
C = a+b;
return c;
}

public int multiply(int a, int b) {
return a * b;

}

}
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Now lets create tests inf src/test/java
s o
W _T?f- java-sample-lib-ext
v [# gro/main/java
v B cell3
[J] JavaSamplelib.java
(¥ src/main/resources
i gre/terctfianra
B src/ Mew

B\ JRE Open in Mew Window
w By Mav
5 a Open Type Hierarchy
A8 i Show In
A ju Show in Lecal Terminal
3 jt
% o 21 Copy

(= src | 5= Copy Qualified Name

RTEU CE103 Week-4

F4
Alt+Shift+W

Ctrl+C

»

»

e e G

Java Project
Project...

Package

Class

Create a Ja
Interface

Enum

Record
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= MNew Java Package O >

Java Package
Create a new Java package.

Creates folders corresponding to packages.

Source folder |java-sample-lih-e:ctfsrc.-"test."java | Browse...

Mame: | cell3 |

_| Create package-info.java

Generate comments (configure termplates and default value here

@
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Eclipse IDE (JUnit4 , JUnit5) + Java Unit Test

create a JUnit Case

L™= Srcymainy resources

v [ src/test/java

re
B ce Mew > (22 Java Project
B srcfte Pros
B JRES Open in New Window O3 Project. i
v B Mave Open Type Hierarchy F4 HF Package n
g 2P Show In Alt+Shift+W > & Class =
u -
] }m Show in Local Terminal » % Interface i
3 ju [ Copy ciec & Enum !
E?I?C °F = Copy Qualified Name g Record =3
Annotaticn
(= targe Paste Ctrl+W & s o
v pom. #& Delete Delete ouree rolder
1% Java Working Set
i >
Build Path % Folder
Source Alt+5hift+5 > | . File
Refactor ARSHESTY | o Tt File
ivp Import... £ JUnit Test Case
iy Export..
1 Example.. [Create a JUnit test ¢
o e P 'r4 Other.. Ctrl+N
Aczzign Working Sets... r
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

RTEU CE103 Week-4

= Mew JUnit Test Case O
JUnit Test Case
Select the name of the new JUnit test case. Specify the class under test to E:

select methods to be tested on the next page.

(O New JUnit 3test () Mew JUnit 4 test (®) New JUnit Jupiter test

Source folder: | Jjava-sample-lib-ext/src/test/java | Browse...
Package: | cel03 | Browse...
MNarme: | JavaSamplelibTest |

Superclass: | Jjava.lang.Object | Browse...

Which method stubs would you like to create?
@EBeforeAll setUpBeforeClass() @AfterAll tearDownAfterClass()
[@BeforeEach setUp() @AfterEach tearDown()
constructor

Do you want to add comments? (Configure templates and default value here!
|:| Generate comments

Class under test: | cel03.JavaSamplelib Browse...

1, JUnit 5 requires a Java 8 project. icnﬁgurg project compliance and the project build
path.

?\ < Back Mext = Cancel
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

@ % sum(int, int)

@ multiply(int, int)
v []© Object

[0 @° Object]

[] &'F getClass)

[0 @ " hashCode()

@ equals(Object)

O o " cloneg

[J@ toString)

O &'F netify()

O &'F notifyal

O e wait]

[ &' wait{long)

! = new JUnit Test Case O *
Test Methods
Select methods for which test method stubs should be created. E:
¢+ Available methods:
v [F©@ JavaSamplelib L) Select All
@ ° sayHellaTo(String)
Deselect All

3 methods selected.

[] Create final method stubs

[[] Create tasks for generated test methods

 —
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

[ = | | -"

(B gro/main/resources
v [ oro/test/java
v B3 cell3
m JavasamplelibTest.java
B sro/test/resources
E. JRE Systemn Library [125E-1.5
v B Maven Dependencies

s . I O I T T . T N I [
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you will simple template

package cel@3;
import static org.junit.jupiter.api.Assertions.*;

import org.junit.jupiter.api.AfterAll;
import org.junit.jupiter.api.AfterEach;
import org.junit.jupiter.api.BeforeAll;
import org.junit.jupiter.api.BeforeEach;
import org.junit.jupiter.api.Test;

class JavaSampleLibTest {

@BeforeAll
static void setUpBeforeClass() throws Exception {

}

@AfterAll
static void tearDownAfterClass() throws Exception {

}

@BeforeEach
void setUp() throws Exception {

@AfterEach
void tearDown() throws Exception {

}

@Test

void testSayHelloTo() {
fail("Not yet implemented");

}

@Test
void testSum() {

fail("Not yet implemented");
}

@Test
void testMultiply() {
fail("Not yet implemented");

— }

}
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

now lets copy tests from other projects

Convert source codes to java codes...
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

|4 JavaSampleLibTest,java
=, JUnit5
vi‘;‘l java-sample-lib-ext
~ [ src/mainfjava
v i cel3
JavaSamplelib java
(™ src/main/resources
w B8 src/test/java

[@Beforeall
static void setUpBei

@afterall
static void tearDowr

[@BeforeEach

v celD3 void setUp() throws
|4 JavaSamplel New ] sampleLib = new
[ src/test/resources
=i, JRE System Library o = AafrerEach
v Bl Maven Dependenc et ’ void tearDown() thre
@ apiguardian-api Open Type Hierarchy F4 1
ﬂ Junit-jupiter-api Show In Alt+Shift+W > @Test
Cunit- iupiter- @Test
ﬂ !un! Juprerpay Show in Local Terminal > @DisplayName("Simple
ﬂ Junit-platform-c {!oidpte;tSayHello'Flj'ol
& opentestdj-1.2.0 Copy Ctrl+C assertEquals("He
& sre Copy Qualified Name 1
[= target
] pornaxmi Paste Ctrl+V {@Test
Delete Delete [@0isplayName (" Simple
void testSayHelloTol
Build Path » assertEquals("He
Source Alt+Shift+5 > b
Refactor Alt+Shift+T »
@Test
g  Import.. @0isplayName (" Simple
A void testSumCorrecti
w3 Export.. assertEquals(9,
References >
Declarations » @Test
NG enlavtamal " Cimnle
w7 Refresh F5
Assign Working Sets... [#] Problems @ Javadoc [, Declz
@ Coverage As N Merged (Oct 24, 2021 5:08:34 PM)
) Runhs ] Run Configurations... |
45 DebugAs > T P
. W (B sre
Restore from Local History... v B cel03
Team ? v [J] JavaSampleLibTest.jav
Compare With ¥ G JavaSampleLibTest
Replace With 3 ~ [J] JavaSampleLib.java
— (3 JavaSamoleLib
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[£ Package Explorer gu Unit

& ¢ a®dlREQ R

Finished after 0.407 zeconds

Runs: 14/14 B Errors: 0 A Failures: 3

W E JavaSampleLibTest [Funner: JUnit 5] (0.129 5)
ﬂ Simple sum shouldn't work (0.000 s)
A" ﬁ testWithStringParameter(int[]) (0.04% <)
eel (1111, 2,21 (0.049 )
gel 12115, 3, 15] (0.002 5)
el 1311121, 4, 484] (0.001 5)
gel [4112 2, 21 (0.003 5)
ﬂ Simple sum should werk (0.003 =)
ﬂ Simple Say Hello shouldn' work (0.005 5]
E Simple multiplication should work (0.003 <)
£| Simple Say Hello should work (0.002 =)
~ [l Ensure correct handling of zero (0,002 5
UE] repetition 1 of 5 (0,002 5
UE] repetition 2 of 5 (0,001 5
el repetition 3 of 5 (0.001 <)
el repetition 4 of 5 (0.002 <)
el repetition 5 of 5 (0.002 5
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Eclipse IDE (JUnit4, JUnit5) + Java Unit Test

7 eclipse-workspace - java-sample-lib-ext/src/main/java/ ce103/ JavasampleLibjava - Eclipse 1Dk
ile Edit Source Refactor Mavigate Search Project Run  Window Help

S5 HE~ B0 - - G- @Y PARE TR H P
% Package Explorer gt JUnit x = O [J] JavaSampleLibjava x
OGP oEE QR m E-E # 1 package cele3;
2

rished after 0.697 seconds

3 public class JavasampleLib {
wns: 14/14 B Errors: 0 Failures: 3 ;
I ¢
7
+ fit] JavaSampleLibTest [Runner: JUnit 5] (0.272 <) E
Simple sum shouldn't work (0.0175) @9 if(!name.isBlank() 8& !name.isEmpty(}){
Ficl testWithStringParameter(int[]) (0.084 <) ﬁ }E]sg“?“t = "Hello “+name;
] Simple sum should work (0.002 5 12 output = *Hello There";
8] Simple Say Hello shouldn’ work (0.005 <) 13
JE] Simple multiplication should work (0.002 5) 14
¢l Simple Say Hello should work (0.002 ) 15 System.out.println(eutput);

T 16
£t Ensure correct handling of zero (0.002 <) 7 D IR

18 }

19

265 public static int sum(int a,int b)
21

22 int
23 c =
24 return c;

25 }

26

279 public int multiply(int a, int b) {
28 return a * b
29 }

38

31

32}

33

public static String sayHelloTo(String name) {

String output = "";

£ Failure Trace B & E°
U org.opentestdj. AssertionFailedError: Regular sum shouldn't work ==>» expected: <10 |
at ce103JavaSampleLibTestAestSumWrong(JavaSampleLibTest java:58)

at java.base/java.util ArrayList forEach ArrayList java:1511)

[#] Problems @ Javadoc [E} Declaration [ Console [ Coverage X

£ at java.base/java.util ArrayList forEach(ArrayList java:1511) JovaSampleLibTestExt (Oct 24, 2021 539:34 PM)
Element Coverage Covered Instructio...  Missed Instructions Total Instructions
v & java-samplelib-ext = 4% 122 15 197
3 isrc/ta;rjjava = 918% 145 13 158
v H cel03 = 918% 143 13 158
[3] JavaSampleLibTest java == 918% 145 13 152
~ (® sre/main/java L] 94.9% 7 2 39
v B celld = 0% 7 2 3
(1] JavaSampleLib java == w9% 37 2 39
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That's a part of java unit testing...
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TDD (Test Driven Development)

e Test Driven Development (TDD)
o https://en.wikipedia.org/wiki/Test-driven_development
* Acceptance Test Driven Development (ATDD)
o https://en.wikipedia.org/wiki/Acceptance_test-driven_development
® Also check out
o https://en.wikipedia.org/wiki/Kent_Beck
® Extreme Programming

o https://en.wikipedia.org/wiki/Extreme_programming

Software Design Patterns

= o https://en.wikipedia.org/wiki/Software_design_pattern
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Test and Deployment Automation Management

There are several Continues-Integration services online as follow;

Travis-Cl
Appveyor
Jenkins
CircleCl
GitLab
Pantheon
GitHub
Bitrise
Flosum
Buddy

Semaphore

% RTEU CE103 Week-4
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Test and Deployment Automation Management

® Github provides Github Actions for Releases and Tests

® Jenkins has on promise solutions private development
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Test and Deployment Automation Management

® GitHub Actions provide several actions and marketspace
o https://github.com/marketplace/actions/build-c-project

e Also, we Can Provide Our Custom Actions

name: hello-world
on: push
jobs:
my-job:
runs-on: ubuntu-latest
steps:
- name: my-step
run: echo "Hello World!"

i RTEU CE103 Week-4 297



https://github.com/marketplace/actions/build-c-project

Test and Deployment Automation Management

e
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Test and Deployment Automation Management

® https://github.com/ucoruh/project-cleaner/blob/main/.github/workflows/dotnet-desktop.yml
This action build c# application and generates setup manually.

® Also there is a nice web example
o https://dev.to/geromegrignon/github-actions-full-ci-cd-javascript-workflow-39om
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—_—
name

—
Release
.

on

 —

N

RECEP TAYYIP
ERDOGAN

jobs

4| workflow_dispatch n
77777777777777 runs-on |windows-latest
(teps |  <j

”--rrrame|checkout code. ]
|uses |actions/checkout@vz)

N

; . cemmmmmmem e ----»/name [ Install Wix
/ uses |actions/checkout@v2
(with

repository | fbarresijwix
-/ path source\wix

) eamaans »[name [setup .NET
|uses |actions/setup-dotnet@vl

o [with ] »(dotnet-version[5.0.x)
R ’f name|Add msbuild to PATH

[uses | microsoft/setup-msbuild@v1.0.2]

[name]Setup Nuget
P ""Luses ‘Nugetfsetup—nuget@vl‘o‘5_]

_[name [Restore nuget packages

steps

— —Lrun ‘ nuget restore SDUFCE\PrDJECtC\EaﬂEr‘S\HJ

'fname\ Build Solution
Lrun ‘ msbuild source\ProjectCleaner.sIn jp:Configuratmn=RE\easeJ

"“*['name|Buwld Cleaner Project
Lrun | msbuild source\ProjectCleaner\ProjectCleaner.csproj ,'p:Cunﬁguration=ReIeaseJ

§
s

1
(néme_] Build Wix Cleaner Setup Project
i Lrun |r‘ﬁsbwld_spurce\PrOJectC\eanerSetup\PrmectC\eanet‘Setup.wwxproj ,’p:Configuration=ReIeaseJ

~

r
name |Create Release

create_release

e id

e uses |actions/create-release@vl

[GITHUB_TOKEN] §{{ secrets.GITHUB_TOKEN }})

i T oo 'tag_name 1.0.4{{ github.run_number 1H
i with release_name | 1.0.${{ github.run_number }}
- draft false

. [name Upload Tagged Installer |prerelease false )

. id upload-tagged-release-asset
) uses |actions/upload-release-asset@vl
B e »(GITHUB_TOKEN] ${{ secrets.GITHUB_TOKEN }})
with - ~
- ~>upload_url 4{{ steps.create_release.outputs.upload_url }}

asset_path source\ProjectCleanerSetup\bin\Release\ProjectCleanerSetup.msi
asset_name ProjectCleanerSetup_v1.0.${{ github.run_number }}.msi
|asset_content_type application/x-msi
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References

GitHub - MicrosoftDocs/cpp-docs: C++ Documentation
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