CE103 Algorithms and Programming I

Introduction to Code Reusability and Automate Testing

Author: Asst. Prof. Dr. Ugur CORUH

Contents

0.1 CE103 Algorithms and Programming I . . . . . . . .. ... ... ... . ... 1
0.2 Week-4 . . . . . o e 1
0.3 Introduction to Code Reusability and Automated Testing . . . . . ... ... .. ... .... 2
0.4 Shared Library Development . . . . . . . . . . . . . . . 2
0.4.1 C Programming (Static Library) . . . . . . .. .. . . e 2
0.4.2 C++ Programming (Static Library) . . . . . . . .. ... ... .. 32
0.4.3 C/CH+ WSL Option . . . . . .. e 32
0.4.4 C/C+H+ Remote Linux Optionover SSH . . . . . . ... .. ... ... ... ... 36
0.4.5 C# Programming (Dinamik Library) . . . . . . . ... ... oo Lo 37
0.4.6 Java Programming . . . . . . . . ... e e e e 49
0.5 Program Testing . . . . . . . . . . oL e 118
0.6 Unit Test Development . . . . . . . . . . . . . 118
0.6.1 C Unit Tests . . . . . . o o e e 118
0.6.2 C+4 Unit Tests . . . . . o . oo e 119
0.6.3 C# Unit Tests . . . . . . o o e e e e e e 123
0.6.4 Visual Studio Community Edition (MSTestV2+.Net) . . . . . . ... ... ... ... 123
1 TL;DR 141

1.0.1 Download and Setup OpenCover, NUnit Console, Report Generator without Package
Manager . . . . . .. e 145
1.0.2  OpenCover . . . . . . . . e 145
1.0.3 ReportGenerator . . . . . . . . . . 152
1.0.4 NUnit Console . . . . . . . . e 153
1.0.5 NUnit + MSTest Batch Report Generation (Not Tested) . . ... ... ... .. ... 157
1.0.6  Java Unit Tests . . . . . . . o o o o e 157
1.1 TDD (Test Driven Development) . . . . . . .. . .. it e 186
1.2 Test and Deployment Automation Management . . . . . . . .. .. .. ... ... ... .. 186
2 References 187

List of Figures

List of Tables

0.1 CE103 Algorithms and Programming I

0.2 Week-4
0.2.0.1 Fall Semester, 2021-2022 Download DOC!, SLIDE?, PPTX?

1cel103-week-4-test.tr.md_doc.pdf
2ce103-week-4-test.tr.md_ slide.pdf
3cel03-week-4-test.tr.md_ slide.pptx


ce103-week-4-test.tr.md_doc.pdf
ce103-week-4-test.tr.md_slide.pdf
ce103-week-4-test.tr.md_slide.pptx

0.3 Introduction to Code Reusability and Automated Testing

During this course we will use entry level of shared library development and their tests and test automations.
Also we will see TDD(Test Driven Development) approach.

During this course we will use Windows OS, Eclipse and Visual Studio Commuity Edition environ-
ments for examples.

Each example will include two function

“Hello ” 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 result to sum variable.

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

0.4 Shared Library Development
0.4.1 C Programming (Static Library)

0.4.1.1 Visual Studio Community Edition In this sample we will create c-lib-sample project that
contains library, executable, unit tests and unit test runners.

First of all you install Visual Studio Community Edition from website

Visual Studio 2019 Community Edition - Son Ucretsiz Siiriimii Indir*

Open visual studio community edition and select create a new project

Best match

Visual Studio 2019
App

Apps

4https://visualstudio.microsoft.com /tr/vs/community/
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Get started

¥ Clone a repository

Get code from an online repository like GitHub or
Azure DevOps

ﬁ@ 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

3
)

Create a new project

Choose a project terplate with code scaffolding
to get started

Continue without code =»

Select C++ static library from project list



Search for templates (Alt+5) P~

Clear all
Ce+ T Windows T All project types T
.t Epic Games Launcher (Unreal Engine install client)
@O Unreal Engine 4 is a complete suite of game development tools,
C++ Windowes Games
Ok Dynamic-Link Library (DLL)
) Build a .dll that can be shared between multiple running Windows apps.
C== Windows Library
-:I""" Static Library
EE Build a .lib that can be packaged inside other Windows executables.
C=+ Windaows Library
F-i'_ﬂl' Shared ltems Project
@ A Shared ltemns project is used for sharing files between multiple projects,
Ce+ Windows Android 105 Linu Desktop Console Library WP

Name static library project



Configure your new project

Static Library C++  Windows Library

Project name

c-sample-lib

Location

E\UgurCoruh\RTELNLectures'2021-2022 Gaz CE103 - Algorithms and Programming \Lectures\.cell -

Solution name @

c-sample-lib

|:| Place solution and project in the same directory

Default configuration come with C4++ project types and setting



Solution Explorer
Of o-2am| F
Search Solution Explorer (Cirl+5)

SUOBEIION

fa] Solution 'c-sample-lib' (1 of 1 project)
4 [%| c-sample-lib
u-B References

External Dependencies

Header Files

[f framework.h

[\l pch.h

Resource Files

Source Files

++ c-sample-lib.cpp

++ pch.cpp

ENRMELL IS Solution Explorer EET RSNl

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

void fncsamplelib()
{

}

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

4 Configuration Properties A

General
Advanced

~ | Platform:

Active(Win32) e

x

Configuration Manager...

Precompiled Header
Precompiled Header File
Precompiled Header Cutput File

Debugging
YC++ Directories
A4 CfC++
General
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
External Includes
Advanced
All Options
Command Line
Librarian
XML Document Genera

Not Using Precompiled Headers

S(IntDir)5(TargetMame).pch

Browse Information

i

Build Events "

Mu[name])

Precompiled Header File
Specifies header file name to use when creating or using a precompiled header file. (/Yc[name],

Cancel

Customize library header name and update “framework.h” to “samplelib.h”

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

// c-sample-1%b.cpp
/7

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

/// <summary>

/77

/// </summary>

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

if (name != NULL){

printf ("Hello %s \n",name);
}
else {

printf("Hello There\n");

}

/// <summary>

/77

/// </summary>

/// <param name="a'"></param>

: Defines the functions for the static library.

Apply




/// <param name="b"></param>
/// <returns></returns>
int sum(int a, int b){

int ¢ = 0;
c =a+b;
return c;

also update samplelib.h

#pragma once
#define WIN32_LEAN_AND_MEAN // Ezclude rarely-used stuff from Windows headers

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

If you check configuration you will see that for C complier we are using Microsoft Environment and Toolkits

~ | Platform: | Active(Win32) w Cenfiguration Manager...

v General Properties

Output Directory S(5olutionDir) S(Configuration),

Interrediate Directory S({Configuration),

Target Mame S(ProjectMame)

Configuration Type Static library (lib)

Windows S5DK Version 10.0 (latest installed version)

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

C Language Standard Default (Legacy MSVC)

Now we can compile our library



|&) Live Share S

*

it Solution Explorer Ef
-|# ado-2am ,= B
N scarch Solution Explorer (Ctrl+5) P - :-5."'.
f3] Solution 'c-sample-lib' (1 of 1 project)
%] r-zamnla_lik
Clean up C£...
% Build
Rebuild
Clean
View 3
Analyze and Code Cleanup k
Project Only 3
Retarget Projects
A4 Run Tests
Debug Tests
Train IntelliCode Poirot Model

You can follow operation from output window

33

144 % - Mo issues found

Output

Show output from:  Build =
Rebuild started...
1w------ Rebuild All started: Project: c-sample-1lib, Config

1»c-sample-1lib.c
1*»c-sample-lib.vcxproj -» E:\UgurCoruh“ZRTEU\Lectures\2821-2
========== Rebuild All: 1 succeeded, @ failed, @ skipped ==

10



in debug folder we will see our output

Mame

Y c-sample-lib.idb
BEE c-sample-lib.lib
& c-sample-lib.pdb

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

11



|& LiveShare &7

b

- Solution Explorer * I X
@8 o-2am| K

Search Solution Explorer (Ctrl+g) L~

suonesyoy

b | Solution 'c-sample-lib'
Clean up C#...
|:| Build Selution Ctrl+5Shift+B

Rebuild Selution
Clean Solution
Analyze and Code Cleanup 4
Batch Build...
Configuration Manager...
@ Manage MuGet Packages for Solution...
[ Restore NuGet Packages

'L RunTests
Debug Tests

New Solution Explorer View

1 Retarget solution

New Project... Add G
Existing Project... Git r
Existing Web 5ite... Festy Ctrl+V

1 Mew ltem... Rename F2

‘O Existing ltem... Shift+Alt+A 11 Copy Full Path

3 .

_ [z Ealiriom (Fal ¢ Open Folder in File Explorer

Installation Configuration File Open in Terminal

Mew EditorConfig Save As Selution Filter

Hide Unloaded Projects

h.

] 7 3 P rti Alt+Ent
le\c-sample-1ib\Debug\c-sample-1ib.1lib roperties RNt

select C++4 Windows Console Application from list

12



Search for ternplates (Alt+5) 2~

C++ - Windows - All project types

¥ Empty Project

N\

Start from scratch with C++ for Windows, Provides no starting files,

C++ Windows Console

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

C+= Windaows Consale

m CMake Project

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

C+= Windows Lirux Console

tatt Windows Desktop Wizard

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

#include <stdio.h>

/// <summary>
/7
/// </summary>
/// <returns></returns>
int main()
{
printf ("Hello World!\n");
}

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

13



Add
g* Class Wizard... Ctrl+Shift+ X
ch:1  SPC (") Manage MuGet Packages...

- {3}  Set as Startup Project

Debug
Git

this will create c-sample-app.exe in the same folder with c-sample-lib.lib library

it
Mame B
(85| c-sample-app.exe
. e c-sample-app.pdb
T M c-sample-lib.idb
* §I c-sample-lib.lib
& c-sample-lib.pdb

if we run application we will see only “Hello World”

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

First option

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

14



Q8 o-2am K-

L
-

Search Solution Explorer (Ctrl+5)
fa] Solution 'c-sample-lib' (2 of 2 projects)

4 %] c-sample-app
u-B References

B External Dependencies
T Header Files
T Resocurce Files

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

4 [B] c-zample-lib
u-B References
B External Dependencies
4 ) Header Files
[ zamplelib.h
T Resocurce Files
4 ) Source Files
B[ c-sample-lib.c

Select Add Reference

Search Solution Explorer (Ctrl+5)
f3] Solution 'c-sample-lib' (2 of 2 projects)
4 [%]| c-sample-app

~_m-B Roforcncar
[s Add Reference...
% Manage Connected Services
| Manage NuGet Packages...
4
Scope to This

4 [ EF New Solution Explorer View

Faste

15



Browse for solution and select c-sample-lib
Add Reference
4 Projects
c Solution Mame

c-sample-lib
b Shared Projects

You can check added reference from references section
JEAILI JUIULIUNT CXRIUTED LCLii+y)

(3] Solution 'c-sample-lib' (2 of 2 projects)
4 [%| c-sample-app
4 uB References

o0 c-sample-lib

P 5 External Dependencies
T Header Files
7| Resource Files

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

4 [B| c-sample-lib
=-B References
P 5 External Dependencies
4 /) Header Files
B[R samplelib.h
7| Resource Files
4 ) Source Files
B[ c-sample-lib.c

now we can include required headers from c-sample-lib folder and use it.
we can include required header with relative path as follow or with configuration

#include <stdio.h>

#include "..\c-sample-lib\samplelib.h"
/// <summary>
vi4

16

Path
EAUgurCorub’



/// </summary>
/// <returns></returns>
int main()
{
printf ("Hello World!\n");
}

we can build our c-sample-app
144% - @ Mo issues found

Output

Show output from:  Build - | | |’== EF
Rebuild started...

1r------ Rebuild All started: Project: c-sample-1lib, Configuration: Debug Win3Z

1r»c-sample-lib.c

lxc-sample-lib.vexproj -» E:\UgurCoruh\RTEU\Lectures\2821-2822 Giiz CE183 - Algor
r------ Rebuild All started: Project: c-sample-app, Configuration: Debug Win3Z
2»c-sample-app.c

2rc-sample-app.vexproj - E:UgurCoruh\RTEUNLectures2821-2822 Gluz CE183 - Algor
========== Rebuild All: 2 succeeded, @ failed, @ skipped ==========

also we can only write header name

#include <samplelib.h>

for this we need to configure include directories

17



Y]

>

| c-sample-app Property Pages

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

il

4 Configuration Properties 4 | | v General

General Executable Directories S(VC_ExecutablePath_x86):5(CommonExecutablePath)
e $(VC_IncludePath);S(WindowsSDK_IncludePath); v
1 Debuggi-ng : External Include Directories <Edit,..>
VC++ Directories Reference Directories SR — -
b GG+ Library Directories $(VC_LibraryPath_x86);5(WindowsSDK_LibraryPath_x26)
4 Linker Library WinRT Directories $(WindowsSDK_MetadataPath):
iepnuetral Source Directories S(VC_SourcePath):
Manifest File Exclude Directories S(CommonExcludePath):S(VC_ExecutablePath_x86):5(VC_Libr
T “ Public Project Content
System Public Include Directories
Optimization All Header Files are Public Mo
Embedded IDL Public C++ Medule Directories
Windows Metadata All Medules are Public Mo
Advanced
All Options
Command Line
[ Manifest Tool
b XML Documnent Genera
[- Browse Information Include Directories
b Build Events v Path to use when searching for include files while building a VC++ project. Corresponds to environment
| £ > variable INCLUDE.
i
oK Cancel Apply
1
select c-sample-lib header file location
I Include Directories ? *
I
eI

browse for folder

18



€] Select Directory X |

« A <« Week-4 » c-lib-sample » c-sample-lib » c-sample-lib » v O D Search c-zample-lib

s
Organize « MNew folder EEER 0

Dq Microsoft Visual S 2 MName Date modified Type Size

. Debug 10/23/2021 £15PM File folder
@ OneDrive - Persor

3 This PC
_J 3D Objects
[ Desktop
Documents
; Downloads
J’) Music
[&] Pictures
B videos
i Windows ()
- LENOVO (D)
- DATA (E:)

EVR. e

Folder: | c-sample-lib

Select Folder Cancel

your full path will be added to your configuration

Include Directories ? %

orithms-an

£ >

Evaluated value:

E:\UgurCoruh\RTEUN Lectures\2021-2022 Giz CE103 - Algorithms and Programming \Lectures'\ce103-algorithms-and-programming- 1\ Week-4\c-lib-sample\c-sample-lib\c-sample ~
C\Program Files (x86)\Microsoft Visual Studic\2019\Community\VC\ Tools\MSVCY14.29.30133\include

C:\Program Files (x86)\Microsoft Visual Studic' 2019\ Community\VC\Tools\MSVCY14.29.30133\atlmfc\include

C\Program Files (x86)\Microsoft Visual Studio\2019\Community\VC\Auxilian\VShinclude

C:\Program Files (x86)\Windows Kits\10\Include10.0.19041.0Nucrt

C:\Program Files (x86)\Windows Kits\ 10%Include10.0.19041.0hum

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

C:\Program Files (x86)\Windows Kits\10\Include10.0.19041.0hwinrt

A Nenmrame Cilar G ORTA A A maar Kbt T LnmloAd A5 1000 10047 M st b 4

< >

Inherited values:

S(VC_IncludePath)
S(WindowsSDE_IncludePath)

Inherit from parent or project defaults Macross >

19




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>
V4
/// </summary>
/// <returns></returns>
int main()
{
printf ("Hello World!\n");

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-1ib

Include Directories ? X

Ac-sample-lib A

€ >

Evaluated value:

JAe-sample-lib ~
.A\c-sample-lib\c-sample-lib

C\Program Files (x86)\Microsoft Visual Studio' 2019\ Community\VC\ Tools\MSVCY14.29.30133Ninclude
C\Program Files (x86)\Microsoft Visual Studich 2019\ Cormmunity\VC\ Tools\MSVCY 14.29.3013 N atimfchinclude
C\Program Files (x86)\Microsoft Visual Studio\2019 Community\ VO Auxilian\VShinclude

C:\Program Files (x86)\Windows Kits\10\Include) 10.0.19041.00ucrt

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

C\Program Files (x86)\Windows Kits\10h\Include\10.0.19041.0\shared

AN e Cilar fu OEW A i drasar Vi 10 Lo Al 1000 AOMAT Moaasin ok

Inherited values:

SVC_IncludePath)
S(Windows5DK_IncludePath)

Inherit from parent or project defaults Macross >

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>

/17

/// </summary>

/// <returns></returns>

20



int main()

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

when you run you will see the following outputs, that mean we called library functions.

B EA\UgurCoruh\RTEU Lectures\2021-2022 Gz CE103 - Algorithms and Programming I\Lectures\ce103-algorithms-and-programming-I\Week-4\c-lib-sa... - O X

ello Computer
Result is 9
Press any key to continue...

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 together. Another case you can use a precompiled static library
with you or this library can be part of any installation then if there is a installed app and static libraries are
placed on system folder or any different location then you can use configuration files to set library path and
included header paths

Now we can remove 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

o 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

Not Working
..\c-sample-1ib\DebugStaticLibDeployment

21



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

4 Configuration Properties  ~ Additicnal Include Directories ~\c-sample-lib\DebugStaticLibDeployment;:{Additiona ~
General Additional #using Directories
Advanced Additional BMI Directories
Debugging

Additicnal Module Dependencies

S ilesibs Additional Header Unit Dependencies

“ C"C;Jr I Scan Sources for Module Dependencies Mo
Oe:eraf i Translate Includes to lmports Mo
L Debug Information Format Program Database for Edit And Centinue (/Z1)
Preprocessor .
Support Just My Coede Debugging Yes (/IMC)

Code Generation

Language Commen Language RunTime Support

Precompiled Heade Consume Windows Runtime Extension

Output Files Suppress Startup Banner Yes (/nologo)
Browse Information Warning Level Level3 (/W3)
External Includes Treat Warnings As Errors N (WX-)
Advanced Warning Version
All Options Diagnostics Format Column Info (/diagneostics:column)
Command Line SDL checks Yes (/sdl)
I Linker Multi-processor Compilation
I Manifest Teol Enable Address Sanitizer No &
b XML Docurnent Genera Additional Include Directories
I Browse Information | | Specifies one or more directories to add to the include path. Separate with ;' if more than one,

< > (/I[path])

oK Cancel Apply

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

22



c-sample-app Property Pages ? d

Configuration: | Debug ~ | Platform: | Active(Win32) - Configuration Manager...
4 Configuration Properties A Additional Include Directories E\UgurCoruh\RTEU\Lectures\2021-2022 Giiz CE103 ~ | ~
General Additional #using Directories
T Additional BMI Directories
Debugging

Additional Module Dependencies

Lot s Additional Header Unit Dependencies

e Scan Sources for Module Dependencies No
ge:_erzfl i Translate Includes to Imports Mo
L Debug Information Fermat Program Database for Edit And Continue (/Z1)
Preprocessor i
Support Just My Code Debugging Yes (/IMC)

Code Generation
Comrmon Language RunTime Support

Language
Precompiled Heade Consume Windows Runtime Extension
Output Files Suppress Startup Banner Yes (/nologo)
Browse Infarmation Warning Level Level3 (fW3)
External Includes Treat Warnings As Errors N (Wx-)
Advanced Warning Version
All Options Diagnostics Format Column Info (/diagnostics:column)
Command Line SDL checks Yes (/sdl)
I Linker Multi-processor Compilation
i Manifest Tool Enable Address Sanitizer Mo ~
b XML Document Genera Additional Include Directories
I BrowseInformation | | Specifies one or more directories to add to the include path, Separate with ' if more than one,

< > (/I[path])

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

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

23



c-sample-app Property Pages

Configuration: | Debug

R A

4 Configuration Properties

General

Advanced

Debugging

WVC++ Directories

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

Linker

Manifest Tool

XML Document Genera

Browse Information

L.

W

~ | Platform: | Active(Win32) ~ Configuration Manager...
v General
Executable Directories S(WVC_ExecutablePath_x86):5(CommonExecutablePath)
Include Directories ${IncludePath)
External Include Directories $(ExternallncludePath)
Reference Directories S(WVC_ReferencesPath_x86);
EAUgurCoruh\RTEU\Lectures\2021-2022 Giiz CE103 - A
Library WinRT Directories S(WindowsSDE_MetadataPath);
Source Directories S(VC_SourcePath);
Exclude Directories S(CommonExcludePath):5(VC_ExecutablePath_x86):S(VC_Libr

“  Public Project Content
Public Include Directories

All Header Files are Public Mo
Public C++ Module Directories
All Modules are Public Mo

Library Directories
Path to use when searching for library files while building a VC++ project. Corresponds to environment
wvariable LIB.

Cancel Apply

24
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Library Directories ? hed

X

E\UgurCoruh\RTEUN Lectures\2021-2022 Giz CE103 - Algorithms and Programming [\Lectures\.ce103-algorithms-and-programming-I"Week-4\c-lib-sample\.c-sample-lib\DebugSta

Evaluated value:

E\UgurCoruh\RTEUNLecturest2021-2022 Gz CE103 - Algorithms and Programming I'\Lectures\ce103-algorithms-and-programming-\Week-4\c-lib-sample\c-sample-lib\Debug5tz
CA\Program Files (x86)\Microsoft Visual Studio®\201%\ Community\ VC\ Tools\MSVCY14.29.30133\lib'\x 86

C:\Program Files (x86)\Microsoft Visual Studic\ 2019 Community\VC\ Tools\ MSVICL14.29.301 33\ atImfc\lib'\x 86

CA\Program Files (x86)\Microsoft Visual Studio’\ 2019\ Community\ VO Auxilian\V5\lib'x86

C:\Program Files (x86)\Windows Kits\10\[ib%10.0.19041.00ucrt\x 86

C:\Program Files (x86)\Windows Kits\ 100lib%10.0.19041.00um\x 86

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

< >

Inherited values:

S(VC_LibraryPath_x86)
S{(Windows5DK_LibraryPath_x86)

Inherit from parent or project defaults Macross»

Not Working
..\c-sample-1lib\DebugStaticLibDeployment

25



c-sample-app Property Pages

Configuration: | Debug

A A A e

4 Configuration Properties

General
Advanced
Debugging
VC++ Directories
C/C++

Linker

Manifest Tool

XML Document Generator

Browse Information
Build Events
Custemn Build Step
Code Analysis

? x

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

Tt ;v C_xccutablePath_x36);$(CommonExecutablePath) [+

Include Directories $(IncludePath)

External Include Directories $({ExternallncludePath)

Reference Directories S(VC_ReferencesPath_x86);

Library Directories .\c-sample-lib\DebugStaticLibDeployment;${LibraryPath)

Library WinRT Directories S(Windows5DK_MetadataPath);

Source Directories S(VC_SourcePath):

Exclude Directories S(CommonExcludePath): S(VC_ExecutablePath_x86):5(VC_Libr

“ Public Project Content
Public Include Directories

All Header Files are Public Mo

Public C++ Module Directories

All Modules are Public Mo
Executable Directories

Path to use when searching for executable files while building a VC++ project. Corresponds to
envircnment variable PATH.

Cancel Apply

26



Library Directories

X v

.\c-sample-lib\DebugStaticLibDeployment] ]

Evaluated value:

Mc-sample-lib\DebugStaticLibDeployment

C\Program Files (x86)\Microsoft Visual Studio’\201% Community\ VC\ Tools\MSVCY14.29.30133\ib'\x 86
C\Program Files (x86)\Microsoft Visual Studio\ 2019\ Community\ VC\ Tools\MSVCY14.29.30133 atimfc\lib'\x 86
C\Program Files (x86)\Microsoft Visual Studio’\ 2019\ Community\ VO Auxilian\V5\lib'x 86

C:\Program Files (x86)\Windows Kits\10\[ib%10.0.19041.0\ucrt\x 86

C:\Program Files (x86)\Windows Kits\104[ib\10.0.19041.00um’\x86

C:\Program Files (x86)\Windows Kits\NETFXSDK\A.8\lib\um'x86

Inherited values:

S(VC_LibraryPath_x86)
S(WindowsSDK_LibraryPath_x86)

Inherit from parent or project defaults Macross =

Error List

1 0of 1 Warning | ) 0 Messages

Entire Sclution - | €9 1Error

" Code Description

€3 LMNK1104 cannot open file 'c-sample-lib.lib’

If we set full path for both libraries and headers then we need to set library name for project

Linker->Input->Additional Dependencies
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c-sample-app Property Pages ? >

Configuration: | Debug ~ | Platform: | Active(Win32) ~ Cenfiguraticn Manager...
Preprocessor ~ Additional Dependencies c-sample-lib.lib;%(AdditionalDependencies)
Code Generation Ignore All Default Libraries
Language Ignore Specific Default Libraries
SRl A Medule Definition File
Sl ) Add Module to Assembly
HE sl AT e Embed Managed Resource File
External Includes Force Symbol References
iﬁ‘;:t‘iz:s Delay Loaled Dis
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 te add te 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 different location and they are ready to use.

current source code will be like that nothing changed

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

/// <summary>

4

/// </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 O;

and output
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ello Computer
esult iz 9
ress any key to continue...

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

c-sample-app Property Pages ? it
Configuration: | Debug ~ | Platform: | Active(Win32) w Cenfiguration Manager...
4 Configuration Properties 4 Cutput File §(OutDir)$(TargetMame)S(TargetExt)
General Show Progress Mot Set
Advanced Version
Debugging Enable Incremental Linking Yes (/INCREMENTAL)
J(EP' Directories Incremental Link Database File S{IntDir)5(TargetMame).ilk
b C_"'C++ Suppress Startup Banner Yes (fNOLOGO)
4 Linker .
Ignore Import Library Mo
General .
Register Qutput Mo
Input p Redirect N
Manifest File er-er e |rec mn - o N . . .
Debugging Additional Library Directories %({AdditionallibraryDirectories)
System Link I_.ibrar}r Dependencies Yes
Optimization U.se Library Dependency Inputs Mo
Embedded IDL Link Status
Nindows Metadata Prevent DIl Binding
Advanced Treat Linker Warning As Errors
All Options Force File Qutput
Command Line Create Hot Patchable Image
I Manifest Tool Specify Section Attributes
I XML Document Genera
b Browse Information Additional Library Directories
I Build Events v | | Allows the user to override the envirenmental library path. (/LIBPATH:folder)
< >

Clear C/C++ -> General -> Additional Include Directories
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c-sample-app Property Pages ? *

Configuration: | Debug ~ | Platform: | Active(Win32) w Configuration Manager...
4 Configuration Properties A %{Addi‘tionallnclude[]irectories} | A
General Additional #using Directories
Advanced Additional BMI Directories
Debugging Additienal Medule Dependencies
WC++ Directories Additional Header Unit Dependencies
4 CfCr+ Scan Sources for Module Dependencies No
Gen.era_l _ Translate Includes to Imports Mo
i Lo Debug Information Format Program Database for Edit And Continue (/Z1)
Preprocessor Support Just My Code Debugging Yes (/IMC)

Code G ti
LD & DEneraton Common Language RunTime Support
anguage

: g. Consume Windows Runtime Extension
Precompiled Heade

Output Files Suppress Startup Banner Yes (/nologo)
Browse Information Warning Level Level3 (/W3)
External Includes Treat Warnings As Errars Mo (/WE-)
Advanced Warning Version
All Options Diagnostics Format Column Info (/diagnostics:calumn)
Command Line SDL checks Yes (/sdl)
[» Linker Multi-processer Compilation
[» Manifest Tool Enakle Address Sanitizer M ~
[ ¥ML Document Genera Additional Include Directories
t- Browse Information | | Specifies one or more directories to add to the include path. Separate with ;' if more than one.

< > (/I[path])

Clear Linker->Input->Additional Dependencies
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c-sample-app Property Pages ? >

Configuration: | Debug ~ | Platform: | Active(Win32) ~ Cenfiguration Manager...
4 Configuration Properties  # Je(AdditionalDependencies) w
General Ignore All Default Libraries
Advanced Ignore Specific Default Libraries
Debugging Maodule Definition File
VC++ Directories Add Module to Assembly
b C/Ces Embed Managed Resource File
4 Linker Force Symbol References
s Delay Loaded Diis
Inpu.t - Assembly Link Rescurce
Manifest File
Debugging
Systern
Optimization

Embedded IDL
Windows Metadata
Advanced
All Options
Command Line
Manifest Tool
XML Document Genera

Browse Information Additional Dependencies
Build Events v Specifies additional items to add to the link cormmand line. [i.e. kernel32.lib]

Vv v v

Cancel Apply

Now we can set this configurations in source code as follow

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

#include <stdio.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 O;
}

with this configuration if your friends download this code then they can run them with their environment
without setting a path.
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0.4.2 C++4 Programming (Static Library)

0.4.2.1 Visual Studio Community Edition 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

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.

Source will look like the following

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

s

#pragma comment(lib, "..\\DebugStaticLibDeployment\\cpp-sample-1lib.1lib")
#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 O;
}

0.4.3 C/C++ WSL Option

Install WSL
GitHub - ucoruh/ns3-wsl-win10-setup: ns3 windows 10 WSL2 setup and usage®

Create a Linux project

Shttps://github.com/ucoruh/ns3-wsl-win10-setup
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Ce+ - Linux - All project types

m Chake Project

Build medern, cross-platform C++ apps that don't depend on sln or woxproj files,

C+= Windows Lire Caonsaole

:j‘ Console Application

.
i

Fun code in a Linux terminal. Prints “hello" by default,

C++ Linux Console

*F Empty Project

Configure Platform Toolset to WSL
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i Solution Explorer

+ @R o-Sam o =

Search Solution Explorer (Ctrl+g) D -
fa] Solution 'ConsoleApplication' (1 of 1 project)

PR o ] W B W a® A FIE A

Y

[

Clean up C¥#...

Build
Rebuild
Deploy
Clean

View
Project Only
Run Tests
Debug Tests

Train IntelliCode Poirot Model

Scope to This

Mew Sclution Explorer View

Build Dependencies

Add

Class Wizard... Ctrl+ Shift+x
Manage MuGet Packages...

Set as Startup Project

Debug

Cut Ctrl+X
Paste Ctrl+V
Remowve Del

Rename F2

Unlzad 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

Properties Alt+Enter

rmw -.
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Select GCC for Windows Subsystem for Linux

Consolefpplicationl Property Pages ? *
Configuration: | Debug ~ | Platform: | Active(x86) ~ Configuration Manager...
4 Configuration Properties v (General
General Output Directory S({ProjectDir)bin\${Platferm)\5(Configuration)t
Debugging Intermediate Directory S$(ProjectDirjobj\S(Platform)\$(Configuration]’,
VC+~ Directories Target Name §(ProjectMame)
b C/Cr+ Target Extensicn .out
b Lin.ker Extensions to Delete on Clean *d;"tlog; 5(ExtensionsToDeleteOnClean)
b Build Events Build Log File §(IntDir) $(MSBuildProjectName).log
- Custem Build Step ) .
GCC for Windows Subsystem for Linux
WSL *.exe full path GCC for Windows Subsystem for Linux
Remote Copy Include Directories GCC for Remote Linux
Remote Copy Exclude Directories Clang for Windows Subsystern far Linux
Intellisense Uses Compiler Defaults Clang for Remote Linux
Enable Incremental Build <inherit from parent or project defaultss
~ Project Defaults
Configuration Type Application (.out)
Use of 5TL Shared GMNU Standard C++ Library
Platform Toolset

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

oK Cancel Apply
Put a breakpoint and run debugger
Project  Build Debug Test Analyze Tools  Extensions  Window  Help Search P
= ,.| Debug = xb4 = P GDB Debugger ~ | l\| ; = | = %= | n =

main.cpp A X
%] ConsoleApplication] vI (Global Scope)

#tinclude <cstdio>»

Fint main()
{
printf("hello from %s!\n", "ConsoleApplicationl");
return 8;

I = T W o B - W R N

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.
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Project  Build Debug Test  Analyze Tools  Extensions Window  Help Search P ConsoleApplication]

- - | Release ~ x64 - MNone. A connection can be added in Toels | Options | Cross Platform | Connection Manager « | & | =

main.cpp A X
%] ConsoleApplicationl vI (Global Scope)

1 #include <cstdio>»

Configure SSH parameters

Connect to Linux

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

Manage existing connections

Host name: 127.0.0.1

Port: 22

User name: usernarﬂel

Authentication type: | Password -
Password:

Connect Cancel

so you have to complete the following steps.

0.4.4 C/C++ Remote Linux Option over SSH
Enable SSH
SSH on Windows Subsystem for Linux (WSL) | Illuminia Studios®

Connect to Remote WSL Environment

Shttps://www.illuminiastudios.com/dev-diaries/ssh-on-windows-subsystem- for-linux/
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Baglan hedef Linux sisteminize Visual Studio | Microsoft Docs”

0.4.5 C# Programming (Dinamik Library)

0.4.5.1 Visual Studio Community Edition In C+# project we will create class library we have several

options

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

class
Clear all

c# - Windows - All project types -

ni‘” Class library

% ! A project for creating a class library that targets NET Standard or NET Core
c# Andraid Linux macOs Windows Library

PC“ WPF Class library

<mr»=— A project for creating a class library that targets a NET Core WPF Application
= Windows Desktop Library

Hi‘“ Class Library (Universal Windows)

% ! A project for creating a managed class library (.dll) for Universal Windows Platform (UWP) apps.
c# Windows Library WP

Hi‘” Class Library (.NET Framewaork)

) ! A project for creating a C# glass library (.dI)
= Windows Library

Di@ Razor Class Library

! A project template for creating a Razor class library,
c# Linux macOs ‘Windows Library Web

mmCs Windows Foerms Class Library

!E A project template for creating a elass library that targets NET Windows Forms (WinForms),
c# Windows Desktop Library

C* WCF Service Library
GZ. A project for creating a host-independent WCF service class library (.dIl)

= Windows Library Web Service

There is no static library option

Thttps://docs.microsoft.com /tr-tr/cpp/linux/connect-to-your-remote-linux-computer?view=msvc- 160
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Configure your new project

CIESS ||brary C# Android Linux macs Windows Library

Project name

csharp-sample-li

Location

EAUgurCoruh\RTELMLecturesh2021-2022 Gaz CE103 - Algorithms and Programming \Lecturesicell -

Solution name @

csharp-sample-lib

|:| Place solution and project in the same directory

We will select .Net Core 3.1

Additional information

CIHSS ||brar}f C#F Android Linux macid5 Windows Library

Target Framework @

MET Core 3.1 (Long-term support]

MET Standard 2.0
MET Standard 2.1
MET Core 2.1 (Long-term support]
MET Core 3.1 (Long-term support]
JMET 3.0 (Current)

You will have default empty class library file
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samplelibClasscs + %

[#] csharp-sample-lib TI *i2 csharp_sample_|
1 using System;
2
3 —namespace csharp_sample 1lib
4 {
0 references
5 = public class samplelibClass
6 {
74"
8 )
o 1}
10 '

In the project you can see .NETcore reference

&) Live Share i=

#  Solution Explorer

L T

oo @g o-2dm| A

= Search Solution Explorer (Ctrl+5) P -

fa] Solution 'csharp-sample-lib' (1 of 1 project)
4 [c# csharp-sample-lib
4 7§ Dependencies
4 = Frameworks
b= Microsoft. NETCore App
B samplelibClass.cs
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We can build empty class library that generate dll for our application

Lm: 7 CF

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

Now we will add Console Application but this will also use .NETCore

Select New Project

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

F - Windows - All project types -

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

C# Lirnwx macOs Windaows Consaole

F':-I" ASP.MET Core Web App
A project template for creating an ASP.MET Core application with example ASP.MET Razor Pages content.

r# linene mari1s Windows Cloned Service Weh

Name the project
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Configure your new project

Console App“cation c# Linux macd5s Windows Consale
Project name
csharp-sample-app
Location
ChlUsers\ugur.coruh\Desktop'\csharp-lib-sample\csharp-sample-libh
Select .NETCore framework
Console App”ca‘tion Cc# Linux macos 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)

You will have the following sample main.cs file

using System;

namespace csharp_sample_app

{
class Program
{
static void Main(stringl[] args)
{
Console.WriteLine("Hello World!");
}
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Now we can link projects with adding references open reference section

Solution Explorer * 0 X
@8 -2 am| A=
Search Solution Explorer (Ctrl+g) P~

f9] Solution 'csharp-sample-lib' (2 of 2 projects)
4 csharp-sample-app

4 -’f_i"_D_:u.:ndmnE
4 Add Project Reference...

Add Shared Project Reference...

B
b Add COM Reference...
4 ¥$  Manage Connected Services
b ‘® Manage NuGet Packages...
b Remove Unused References...

Scope to This

Mew Solution Explorer View

browse for class library project output folder and select output dll file for console application
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Reference Manager - csharp-sample-app

I Projects
I Shared Projects
b COM

4 Browse

Recent

MName
czharp-sample-lib.dll

Search (Ctrl+E}

Path
ChUsershugur.coruhh..,

Browse... | |

Cancel

now we can update our library code and use it in console application

copy following sample to sampleLibClass file in the library

using System;

namespace csharp_sample_lib

{

public c
{

public static void sayHelloTo(string name)

{

publ
{

lass sampleLibClass

if (!String.IsNullOrEmpty (name))
{

Console.WriteLine("Hello " + name) ;

}

else

{

Console.WriteLine("Hello There");

}

ic static int sum(int a, int b)

int ¢ = 0;
c =a+ b;
return c;
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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 = sampleLibClass.sum(5, 4);
Console.WriteLine("Results is" + result);
Console.WriteLine("Results is {0}", result);
Console.Read () ;
}
}
}

You will see following output that mean we called DLL functions

B ChUsershugur.coruht Desktop'c

ello Yorld?
ello Computer
ezults i=s9
esults is 7

Also we can publish this console application with dll for linux environment or others

for linux environment we should install .NETCore

follow the link below or commands that I shared with you as below for deployment
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

8https://tecadmin.net/how-to-install-net-core-on-ubuntu-20-04/
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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

Step 3 — Install Dotnet Core Runtime Only
To install .NET Core Runtime on Ubuntu 20.04 LTS system, execute the commands:

sudo apt update

To install the previous version of .Net core runtime 2.1, type:
sudo apt install dotnet-runtime-2.1

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

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

Now we will publish our application as single executable

Open publish menu
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Ip.CSproj i Solution Explorer > 1 X :;
Gd o-2am| s= B
Search Solution Explorer (Ctrl+5) ol E
fa] Solution 'csharp-sample-lib' (2 of 2 projects) =
r#| reharn-camnle-an e
Clean up C#..,

*

Build

Rebuild

Clean

Analyze and Code Cleanup
Pack

&+ Publish...

Scope to This
Mew Solution Explorer View

¢* Edit Project File

Select netcoreapp3.1 and Release for linux-x64

csharp-sample-app: Publish + X [[SREUSE T NS TET Program.cs sampleLibClass.cs
FolderProfile.pubxml - P X
Connected Services “: Publish
Folder
Publish

=+ New More actions =

@ Ready to publish. ‘

Settings

Target location bin\Release\netcoreapp3. 1hpublishy, ]
Configuration Release f

Target Framework netcoreapp3.l #°

Target Runtime linux-x64 ,

Show all settings

Select produce single file
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Profile settings

Profile name FolderProfile

Configuration Release | Any CPU -
Target framework  |netcoreapp3. -
Deployrment mode |Framework-dependent -
Target runtirme liruz-x64 -
Target location bintRelease\netcoreapp3. 1hpublish’,

@ File publish options

¥ Produce single file

Save Cancel

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

it
MName Date modified Type Size
* D csharp-sample-app 10/24/2021 1:36 AM File 97 KB
&z csharp-sample-app. 0/24/2021 1:36 A regram Debug D... 0
& csharp ple-app.pdb 10/24/2021 1:36 AM Prog Debug D 10 KB
. & csharp-sample-lib.pdb 10/24/2021 1:30 AM Program Debug D... 10 KB
#* D packages-microsoft-prod.deb 4/23/2020 10:02 PM DEB File 4 KB
b 4

47



Open WSL and enter the path where this folder located
and run application as follow

$ dotnet --version

3./

csharp-sample-app.pdb csharp-sample-1ib.pdb packages-microsoft-prod.deb

% ./csharp-sample-app

check dotnet —version and then run application

% dotnet --version

$ ./csharp-sample-app

you will see similar output

Hello World!
Hello Computer

Results is9
sults is 9@

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

Marme - Date modified Type Size

| | csharp-sample-app 1042472021 1:36 AM File 88 KB
@ csharp-sample-app.deps.json 10/24/2021 1:36 AM JSOM File TKE
%] csharp-sample-app.dll 1042472021 1:36 AM Application exten... 4 KB
& csharp-sample-app.pdb 10/24/2021 1:36 AM Program Debug D... 10KE
ﬂ csharp-sample-app.runtimeconfig,json 1042472021 1:36 AM JSOM File TKEB
12| csharp-sample-lib.dil 10/24/2021 1:30 AM Application exten... 4 KB
& csharp-sample-lib.pdb 10/24/2021 1:30 AM Program Debug D... 10 KB

If you run csharp-sample-app
you will have the same output

coruh@LAPTOP - RONNS
Hello World!
Hello Computer
Results is9

Results is 9O

0.4.6 Java Programming

0.4.6.1 Eclipse IDE You should download and install eclipse installer and then you should select Eclipse
IDE for Java Developers

Eclipse Installer 2021-09 R | Eclipse Packages”

9https://www.eclipse.org/downloads/packages/installer
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@ eclipseinstaller
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eCIlpseInSta"er by Comph

type filter text

<G

&
c
&
=

o L

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

An IDE for C/C+H developers.

Eclipse IDE for Embedded C/C++ Developers

An IDE for Embedded C/C+H developers. It includes managed cross build plug-ins
{Arm and RISC-V) and debug plug-ins (SEGGER J-Link, OpenOCD, pyocd, and QEMLUY),...

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, €55 and XML,
Click here to... v
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e
ECIIpselnSta”er by Oomph

derails

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\Javayjdk-16.0.1

Installation Folder Chlsersiugur.coruheclipse\java-2021-09

f create start rmenu entry

" create desktop shortcut

¥ Cancel Installation

BACK
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e eclipselDE

2021-09

select create a project

il

-

File Edit Mavigate 5earch Project Run  Window
| 2w |

%5 Debug i Project Explorer

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

:={f Create a project...

Es Import projects...
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select java project

& MNew Project

Select a wizard

Create a Java project

Wizards:

type filter text

w = General
=2 Project
w [ Gradle
@ Gradle Project
w = lava
ﬁ Java Project
¥ lava Project from Existing Ant Buildfile
w = Maven
1::'.. Check out Maven Projects from SCM
@ Maven Module
'@ Maven Project
v = Examples

® < Back Mext =

Finish

Cancel

give project name
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= Mew lava Project

Create a Java Project s l

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

Project name: | java-sample-lib

Uze default location
Location: | C\Users\ugur.coruhheclipse-workspaceljava-sample-lib Browse...

IRE

(®) Use an execution environment JRE: JavaSE-16

() Use a project specific JRE: jdk-16.0.1

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

Project layout

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

Configure default...

(®) Create separate folders for sources and class files

Working sets
(] Add project to working sets Mew...
Working sets: Select...

Module
[ Create madule-info java file

@ < Back Mext = Cancel

select finish
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= Mew Java Project
Java Settings

a >
Define the Java build settings.

(# Source =% Projects B Libraries {‘l’ﬁ} Order and Export @ Module Dependencies
) P B
=1 |- e E®
= java-sample-lib
B src
v Details
&% Create new source folder: use this if you want to add a new source folder to your project.

E&, Link additicnal source: use this if you have a folder 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.

¥ Remove source folder 'sre’ 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 saurce folders

Default output folder:
|java-sample-|ib.’bir1 Browse...
@ < Back MNext > Cancel
first we need to add a default package to keep everything organized
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S cclipse-workspace - Eclipse IDE

File Edit Source Refactor Mavigate Search Project Run Window Help
ﬁ - @ @ - E B, ﬁ; - ﬁ - q - q - @ Ay T T - ¥ } - -
[ Package Explorer x % § = O

v (=4 java-sample-lib
B\, JRE System Library [JavaSE-16]

B src
Mew > (2% Java Project
Open in Mew Window [ Project..
Open Type Hierarchy F4 HY Package
Show In Alt+Shift+ W > | & Class
Show in Local Terminal * % Interfface | Create a Java package i
=| Copy Ctrl+C G Enum
E= Copy Qualified Name @ Record
Pacte Ctrl+V @ Annotation
% Delete Delete &9  Source Folder
44 Java Working Set
Build Path » (9 Folder
Source Alt+5hift+5 *» |_|¢ File
Refactor AltsSIFT 2o Untitled Text File
Import... _ET JUnit Test Case
Export... ™ Example...
Refresh B> ;% Other. Ctrl+N

Assign Working Sets...

FOP % LFE

Coverage As *
Run As *
Debug As >

Restore from Local History...

Maven *

Tearn »

Cormpare With *
| Validate

Properties Alt+Enter

[2] Problems X @ Javade

0 items

. . L
Description

then we can create our class that includes our functions
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= eclipse-workspace - Eclipse IDE

File

-

Edit Source

Refactor  Mavigate

[& Package Explorer x

v (22 java-sample-lib
=\ JRE Systern Library [JavaSE-16]

w [ src

g cetm?

X B @

#OP & LF

Mew

Open in Mew Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Mame

Paste
Delete

Build Path
Source

Refactor

Import...
Export...

Refresh
Assign Working Sets...

Coverage As

Run As

Debug As

Restore from Local History...
Team

Compare With

Validate

Properties

Search  Project Run

B OB WO R -Qi® il

F4
Alt+Shift+W >
]

Ctrl+C

Ctrl+V
Delete

>
Alt+Shift+5 »
Alt+Shift+T »

F5

Alt+Enter

=X

D0 EmRrsiReQQ® A

Window  Help

= B8

Java Project

Project...

Package
Class

Interface

Create a Java class—i

Enum

Record
Annotaticn
Source Folder
Java Working Set
Folder

File

Untitled Text File
JUnit Test Case

Example...

Other...

Ctrl+M

give class a name

[:__ Problems x @@ Javadoc @, Declar:
0 items
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= MNew Java Class O

Java Class
Create a new Java class.

Source folder: Java-sample-lib/src Browse...

Package: cel03 Browse...

[ ] Enclosing type: Browse...

Mame: JavaSamplelib

Modifiers: (®) public () package private protected

[ ]abstract [_]final ctatic

Superclass: java.lang.Object Browse...

Interfaces: Add...
Femove

Which method stubs would you like to create?
public static veoid main(5tring[] args)
[] Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

|:| Generate comments

@ Finish Cancel

you will have following class with main

59



- Eclipse IDE
Nindow Help

Sy-PARE T H-FH-CPErD |2

‘S, &8 = B8 [ JavaSamplelibjava X

1 package cel@3;
2
3 public class JavaSamplelib ﬂ

s

58 public static wvoid main(String[] args) 1
& J/ TODO Auto-generated method stub

We will create sample java library with static functions as below.

package cel03;
import java.io.IOException;
public class JavaSampleLib {

public static void sayHelloTo(String name) {
if (name.isBlank() || name.isEmpty())
{
System.out.println("Hello "+name);
Yelse {
System.out.println("Hello There");

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

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);
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System.out.printf ("Results is %d \n", result);

try {
System.in.read();

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

also we can add main method to run our library functions. If we run this file its process main function
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nt sum{int A int ki

<2 Undo Typing Ctri+Z
Revert File
Save Ctrl+5
COpen Declaration F3
oid main(st COpen Type Hierarchy F4
a-generated
arintln("He Open Call Hierarchy Ctrl+Alt+H
. Show in Breadcrumb Alt+5hift+B
ib.sayHello
= JavaSampl Cuick Outline Ctrl+ O
orintln("Re Quick Type Hierarchy Ctrl+T
arintf("Res }
Open With »
Show In Alt+Shift+W >
in.read(); Cut Ctrl+X
Exception e )
Auto-gener Copy Ctrl+C
stackTrace( 52 Copy Qualified Name
Paste Ctrl+¥
5= Raw Paste
Chuick Fix Ctrl+1
Source Alt+5Shift+5 »
Refactor Alt+Shift+T »
i ¥
Declaration | Local History
C\Program F References » 11535 AM)
Declarations >
@ Coverage As »
) FRunAs * 1 Java Application Alt+5Shift+X, ]
#} B ’ Run Cenfigurations...
Team »
Compare With >
Replace With >
]  WValidate
Preferences... Writable Smart Insert

we can see output from console as below
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 ELIPSECWUTESPALE - Jdvd-sdlTIPIE- 1LY 5L LE 1W3) Javd 3 TPIELIL,dvd - CLIPSE IUD

File Edit Source Refactor Mavigate Search Project Run Window Help

i OG- B:iwi% -0 Q- QU- By -iPARE T H-F OO
[# Package Explorer X S &8 = O [ JavaSamplelibjava
vz java-sample-lib 1 package cel@3;

> B JRE System Library [JavaSE-16] 2 . . . .

v sic 3 dimport java.io.IOException;

4

v i cel03 5 public class JavaSampleLib {

» [J] JavaSampleLib java 5
7a public static void sayHelloTo(String name) {
8 if(name.isBlank() || name.isEmpty())
9 {
1@ system.out.println("Helle “+name);
11 telse {
12 system.out.println("Hello There"};
13 1
14 1
15
168 public static imt sum(int a,int b)
17 {
18 int c = 8;
19 c = a+b;
28 return cj
21 1
22

3a public static void main(String[] args) {
/{ TODO Auto-generated method stub

5 System.out.println(“Hello World!™);

6

7 JavaSamplelib. sayHelloTo( " Computer”);

3 int result = JavaSampleLib.sum(5, 4);

] System.out.println("Results is" + result);
a System.out.printf("Results is ¥d \n", result);
1

2

3 try {

4 System.in.read();

5 } catch (IOException e) {

6 // TODO Auto-generated catch block

7 e.printStackTrace();

8 }

9

o 3}

41

42 }

43

|:: Problems @ Javadoc @, Declaration & Console 3

JavaSamplelib [Java Application] C:\Program Files\Java\jdk-16.0.1\bin\javaw.exe (Oc¢
Hello World!
Hello There
Results is9
Results is 9

There is no exe files java runtime environment run class files but we can export this as an executable.
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— eclipse-workspace - Java-sample-lib/src/cel03/JavaSamplelib.java

Search  Project  Run

File Edit Source Refactor Mavigate
Mew
Open File...

(7, Open Projects from File System...

Recent Files

Close Editaor
Close All Editors

Save

@l  Save As..
Save All
Revert
Move...

Fename...

Refresh

5

¥

Convert Line Delimiters To

Print...

Export...

B B

Properties

Switch Workspace
Restart
Exit

Alt+5Shift+M *

Ctrl+W
Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+5

F2

F5

Ctrl+P

Alt+Enter

FL-

Select Java->Runnable JAR File
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= Export [

Select ﬂ

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

Select an export wizard:

type filter text

w [ General
1—:&,‘- Ant Buildfiles
& Archive File
2 File System
E Preferences
w [ Install
&3 Installed Software ltems to File
w [ Java
L1 JAR file
@] Javadoc
.4 Runnahble JAR file
w [ Run/Debug
?G Breakpoints
= Coverage Session
53 L annch Canfinuratinne

@ = Back Mext = Finish Cancel

click next and set output path for jar file
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$ Save As
1 » This PC » Desktop » java-export-sample

Organize = MNew folder

) .
[ This PC Marme Date modified

B 3D Objects
I Desktop

Fi

= Daocuments

; Downloads
J‘a Music

Mo itemns match y

| Pictures

m Videos

e Windows (C:)
== LEMOWO (D:)
- DATA(E:)

[_j' Metwork

File name: plelibExecutable

Save as type: | *.jan*.zip

» Hide Folders

If 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

Lets pack everthing together, Select launch configuration that has main function
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= Runnable JAR File Export O

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:

ChUsers\ugur.coruh'\Desktophjava-export-sampletJavaSamplelibExe: ~ 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

[ ] Save as ANT script

Browse...

'::?:' < Back Mext = Finish Cancel

end of this operation we will have the following jar that we can by click
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N = | java-export-sample — O x

File Home Share View o
1 » java-export-sample v O Search java-export-sample

EPSON Easy Photo Print = {£) Photo Print

" Mame a Date modified Type
#F Ouick access
I Desktop | £ JavaSamplelibExecutablejar 10/24/2027 10:23 AM Executable Jar F
4 Downloads
==| Documents
&= Pictures

c-sample-lib
% Syllabus
& Week-3
0 Week-4

@ OneDrive - Personal

When you click application if cannot run then try command line to see problem
enter jar folder and run the following command

java —-jar JavaSampleLibExecutable.jar

C:sUserssugur..coruhsDesktops java—export—sample >java —jar JavaSampleLibExecutahle.jar
Exception in thread "main" java.lang.UnsupportedClassUersionError: celB3-sJavaSampleLib has been compiled by a more rece
t version of the Java RBuntime {(class file version 6B.@>, this version of the Java Runtime only recognizes class file ve
sions up to 52.8

at java.lang.ClassLoader.defineClassl{Native Method)>

at Jjava.lang.ClassLoader.defineClass<Unknown Source’

at java.security.SecureClassLoader.def ineClass{Unknown Sourcel

at java.net.URLClassLoader.defineClass<Unknown Source)

at java.net.URLClassLoader.access$188<{Unknown Sourcel

at java.net .URLClassLoader$l.run{Unknown Source)

at java.net . URLClassLoader%l.run{Unknown Source)

at java.security.AccessController.doPrivileged(Native Method)>

at java.net .URLClassLoader.findClass{Unknown Sourcel

at java.lang.ClassLoader.loadClass<Unknown Source’

at java.lang.ClassLoader.loadClass{Unknown Sourcel

at Jjava.lang.Class.forNameB(Native Method)

at java.lang.Class.forName (Unknown Sourcel

at org.eclipse.jdt.internal.jarinjarloader.JarRsrcLloader.main¢JarRsrcLoader

G:sUserssugur.coruh~Desktopsjava—export—sample >

In my case eclipse build JDK is newer than that I installed and set for my OS

If we check version we can see problem Java version 1.8.0_ 231

Cisllzerssugur..coruh~Dezktop~java—export—sample > java —showversion
java version “1.8.8_231"

Java{TM> SE Runtime Environment (build 1.8.8_231-bli>

Java HotSpot<{TM>» 64-Bit Server UM C(hunild 25.231-hil1,. mixed model

Uzage: java [-options] class [args...1

We can found installed and builded JDK for our application from Eclipse setting
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= eclipse-workspace - java-sample-lib/src/ce103/)avaSamplelib.java - Eclipse IDE

File Edit Source Refactor Mavigate Search Project Run  Window Help
-l DB G~ B~ Q- Q- Q- ®gJ-iP IR

[ Package Explorer S 8§ = 8 €K

v'[E'-“'java-sample-lib 1
» B JRE Systemn Library [JavaSE-16] <
3
v (& src Show In Alt+Shift+W > 3
v B cel03 5
- Co Ctrl+C
5 [J] JavaSampleLib.ji Py &
Copy Qualified Name 78
&
Paste Ctrl+V 5
A Delete Delete
Build Path »
= Import..
iy Export.
«  Refresh F3
Properties Alt+Enter

J=2a

select environments
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i & Properties for JRE System Library [JavaSE-16]

Classpath Container JRE System Library

Select JRE for the project build path.

System library
(® Execution environment: | JavaSE-16 (jdk-16.0.1] ~ | | Environments...
(T Alternate JRE: jdk-16.0.1 Installed IREs...

() Warkspace default IRE (jdk-16.0.1)

@' Apply and Close Cancel

select installed JRE or JDK
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e —— e

i & Preferences (Filtered) Od >
I
[ type filter text %| | Installed JREs P v §
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 JRE=:
Mame Location Type Add...
B\ jdk-16.0.1 ... C:\Program Files\Java\jdk-16.... Standard ... =
Duplicate...
Remove
Search...
Apply

® @ él Cancel

you can see installed JRE or JDK home
C:\Program Files\Java\jdk-16.0.1

71



= Edit JRE O e

JRE Definition
Specify attributes for a JRE

JRE home: I:\Program Files\Java'jdk-16.0.1 Directory...
JRE name: Jdk-16.0.1
Default VM arguments: Variables...

JRE system libraries:

5 (g C:\Program Files\Java\jdk-16.0.1\lib\jrt-fs.jar Add External JARz...

lavadoc Location...
Source Attachment...
External annotations...
Remove
Up

Diown

Restore Default

@ Finish Cancel

Open system environment to fix this problem
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All Apps Documents Web Maore +

Best match

qu Systemn Configuration

App
Settings

4 Edit the system environment
variables

System

Reset this PC
Recovery
Recovery options
About your PC

Taskbar notification area

SRR Dol vl - BllvEd <

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

Search the web
jo syste - See web results

Apps (7+)
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Systemn Properties

Computer Name Hardware Advanced System Protection Remate

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

Pefomance

Visual effects, processor scheduling, memony usage, and virtual memary

Settings. ..
User Profiles
Desktop settings related to your sign-n

Settings...
Startup and Recovery
System startup, system failure, and debugging infformation

Settings. ..

Environment Varables. ..

QK Cancel Apply

Check user settings first
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Environment Vanables

User variables for ugur.coruh

Variable

ChocolateylastPathUpdate
GOPATH

Onelrive

OnelriveConsumer

Intelli) IDEA Community Edit...

Value

132416133103954791
ChUsers\ugur.coruhigo

C\Program Files\JetBrainsiintelli) IDEA Community Edition 2021.1.1..

ChUsershugur.corub\ OneDrive
ChUsers\ugur.corub’ Onelrive

C\Program Files\Java'jdk-16.0.1%bin; C\Python2 7. C\Users\ugur.co...

75

TEMP ChlUsers\uour.coruh\AppDatatl ccal\Temp
MNew... Edit... Delete
System variables
Variable Value
asl.log Destination=file
Chocolateylnstall C\ProgramDatachocolatey
CHOKIDAR_USESPOLLING true
CombSpec CAOWINDOWShsystem32hemd. exe
configsetroot CAWINDOWS\ConfigSetRoot
DriverData CAWindows\ System 32\ Drivers\DriverData
JAVA HOME C:M\Proararn Files\Javatidk-16.0.1%
MNew... Edit... Delete
Ok Cancel




Edit environment vanable

CA\P
CAPython27
Ch\Usershugur.coruhtAppDatat Local\Microsoft\WindowsApps

CAProgram Files\MiKTeX\miktex\bin\x 64
ChUsershugur.coruh\AppData\Reamingnpm
ChlUsershugur.coruh\AppDataLocal\GitHubDesktop'bin
Ch\Program Files\curl-7.71.1-wing4-mingwhbin
ChUsershugur.coruhhgoibin

C:\Program Files (x86)\Python38-32

C:\Program Files (x86)\Python38-32\5cnipts

Zelntell) IDEA Community Edition®s
FeUSERPROFILE S\ .dotnetitools
FUSERPROFILE S\ golbin

Chasnlc

ChUsershugur.coruhtAppDatatLocal\ProgramsiMicrosoft V5 Codé\bin

Ch\Usershugur.coruh\AppData\Roaming\Python'\Python38\Scripts
C:A\Program Files\mingw-wb4'x86_64-8,1.0-win32-seh-rt_vo-revlimin...
C:\Program Files (x86)\Microsoft Visual Studic\ 2019\ Community\VC\...

aK

Check system settings
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Edit

Browse...

Delete

Move Up

Move Down

Edit text...

Cancel



Systerm variables

Variable Value

C\Program Files\Javaljrel.8.0_231\bin; C:\Program FilestJava'jdk-1...
PATHEXT JLCOM;:.EXE.BAT,.CMD; VB5; VBE;.J5;.J5E, W5F, W5H; MSC.PY PYW
PROCESSOR_ARCHITECTURE  AMDE4
PROCESSOR_IDEMTIFIER Inteled Family & Model 94 Stepping 3, Genuinelntel
PROCESS0R_LEVEL ]
PROCESSOR_REVISION 5e03
PSModulePath ProaramFiles 28\ WindowsPowerShel\Medules: CAWINDOWS\svst..,

Mew... Edit... Delete
QK Cancel

wa Application] CA\Program Files\Java\jdk-16.0.1\bin\javaw.exe (Oct 24, 2021, 10:15:35 AM - 10:31:10 AM]
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Edit environment variable

C:\Program Files\Java'jre1.8.0_231\bin

Ch\Program Files\Java'ydk-16.0.1\bin

CA\Python21,

Ch\Python2M\Scripts

C\Program Files\Amazon Correttoljdk11.0.8_10\bin

C\Program Files (x26)\IntelIntel(R) Management Engine Compon...

C\Program Files\Intel\Intel(R) Management Engine Componentsii...
C\ProgramData‘\Anaconda3
Ch\ProgramDatalAnacondadiLibran/smingw-wbd\bin
C\ProgramData‘\Anaconda3\Libranyusribin
Ch\ProgramData\Anaconda3\Libranyibin
C\ProgramData‘\Anaconda3\Scripts

C\Program Files (x86)\Python38-32\5criptsh
C:\Program Files (x86)\Python38-32%

C\Program Files\Python38\5criptsh

C\Program Files\Python38\

CAWindows\system32

CAWindows

CAWindows\System32\Whbemn
CAWindows\System32\WindowsP owerShell\w1.0h

Ok

we will move up the JDK 16 configuration then command line will run first java
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Mowe Down
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Edit environment vanable ol

C:\Program Files\Java'jdk-16.0.1\bin A New
C\Program Files\Javayjrel.8.0_231\bin

CAPython2 ™, Edit
CA\Python2T\Scripts

C\Program Files\Amazon Corretto'ydk11.0.8_104bin Browse...

Ch\Program Files (x86)\ntelntel(R) Management Engine Compan...
CA\Program Files\Intel\Intel(R) Management Engine Componentsii... Delete

Ch\ProgramData’\Anaconda3 1
C\ProgramData\Anaconda3iLibrarymingw-wed\bin

Ch\ProgramData\Anaconda3'\Libran/usribin Mowve Up 1
Ch\ProgramData\Anaconda3'Librany\bin
CAProgramData\Anaconda3\Scripts Move Down

C:h\Program Files (x86)\Python38-32\5criptsh,
C\Program Files (x36)\Python38-32%
Ch\Program Files\Python38\Scripts), Edit text...
Ch\Program Files\Python38%
CAWindows\system32

CAWindows

CAWindows\System32\Wbem
CAWindows\Systern32\WindowsPowerShell\w1.0h

DK Cancel 1

Also in system setting check JAVA__HOME

Systern variables

Variable Value

JAVA_HOME CAProgram Files\Java'dk-16.0.1%
MOSQUITTO_DIR CA\Program Files\mosquitto
MUMBER_OF_PROCESSORS 2

05 Windows NT

After this settings close current command line and open new one

write
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java --version

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

BN CAWINDOWS systemn32iomd. exe

icrosoft Windows [Uersion 18.8.190843.12881
c? Microsoft Corporation. All rights reserved.

slzepssugur.coruh>java —version

java 16.8.1 26821-84-20

Tava(TM> S8E Runtime Environment <huild 16.8.1+9-24>

Tava HotSpot<TH> 64-Bit Server UM <build 16.8.1+%-24, mixed mode, sharing>

sUserssugur.coruh>

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

sUserssugur.coruh?cd Desktop
sUzerssugur.coruhsDeszsktop?cd java—export—sample
sUserssugur .corubhsDesktopsjava—export—sample *java —jar JavaSampleLibExecutable. jar

ello World?
ello T]]E_! re

ezults is?

But when you click this jar its not running as you see so we have options to provide a clickable application
there

Launch4j is an option here

Launch4j - Cross-platform Java executable wrapper!'®

Ohttp://launch4j.sourceforge.net /index.html

80


http://launch4j.sourceforge.net/index.html

app.exe

dApp.exe app.jar

app-setup.exe

Installer created by an external installer program.

app .exe

you can watch this tutorial also

How to convert jar to exe using Launch4J Full explanation - YouTube!!

Download and install launch4j and open application

Hhttps://www.youtube.com/watch?v=MyMPPuYGN-U&ab_ channel=GoXR3PlusStudio
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Best match

T Launchd4,
App

Settings

;.$ |l mrvrnrama cadkbimome "

configure your application settings similar to below select jar file and exe output path

| £ Launchdj 3.14 - JavaSamplelibExecutablexml
S PG

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

* Output file: C:\Users\ugur.coruh\Deslctop\ja\ra-export-sample\,la\raSampleLibExecutabIe.eer
*Jar: | Ch\Users\ugur.coruhtDesktop\java-export-samplelJavaSamplelibExecutable.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

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

we can customize main class if have multiple main class
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|£:| Launchdj 3.14 - JavaSamplelibExecutablesxml

o ?
Basic Classpath Header Single instance JRE Set env. variables
Custom classpath
* Main class:
Classpath:
* Edit itern:

Leg
Compiling rescurces
Linking
Wrapping

WARNIMNG: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.

Splash

Versicn Info

Successfully created C:\Users\ugur.coruh\Desktophjava-export-sample\JavaSamplelibExecutable.exe

Messages

m

select console from setting for this application
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| £ Launchdj 3.14 - JavaSamplelibExecutablexml
< ?

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

Header type: GUI '@ Censole IMIGUI (beta) INI Console (beta)

Custemn header - linker options
Object files: | w32apifcrt2.o
head/consolehead.o
head/head.o

w32api: i/libming
iflibmingwex.a
i/libgec
piflibmsvcrt.a
iflibmoldname.a
iflibkernel32.a
iflibuser3
ifliba
i/libshe

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.coruhtDesktophjava-export-sample\JavaSamplelibExecutable.exe

we can provide a single running application, this setting avoid to run multiple instances
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| £ Launchdj 3.14 - JavaSamplelibExecutablexml

1;), 2

Basic Classpath Header Single instance  JRE Set env. variables Splash

Allow only a single instance of the application
* Mutex name

Window title

Lag
Compiling resources
Linking
Wrapping

WARNIMG: Sign the executable te minimize antivirus false pesitives or use launching instead of wrapping.

Version Info

Successfully created C\Users\ugur.coruh\Desktophjava-export-samplelJavaSamplelibBxecutable.exe

Messages

we need to set runtime environment versions
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Basic Classpath

Bundled JRE paths:

Search options

Min JRE versicn:

Max JRE version:

Options

Initial heap size:

Max heap size:

VM options:

Variables / registry:

o .
Environment var:

Log

Compiling resources

Linking
Wrapping

| £ Launchdj 3.14 - JavaSamplelibExecutablexml

?

Header

18.0.1
17.0.1
ME
MEB
EXEDIR

Single instance

JRE

Set env, variables

Splash

Prefer public JRE, but use JDK runtime if newer

First 64-bit, then 32-bit

% of available memory

% of available memory

Version Info

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

Messages

64-bit

v @ Property
@ Property

you can set system parameters before running application
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|| Launchdj 3.14 - JavaSamplelibExecutablexml

& ?

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

Set variables: |

Log

Compiling rescurces

Linking

Wrapping

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

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

87



©

Basic Classpath

* Splash file:
Wait for window

* Timeout [s]:

Log

| £ Launchdj 3.14 - JavaSamplelibExecutablexml

?

Header Single instance  JRE Set env. variables Splash Version Info

Enable splash screen

Close splash screen when an application window appears

Signal error on timeout

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-sample\JavaSamplelibExecutable.exe

Messages

True signals an error on splash tim

File attributes such as version product information is configured from version info tab
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Basic Classpath

* File version:
* File description:

* Copyright:

| £ Launchdj 3.14 - JavaSamplelibExecutablexml

?

Header Single instance IRE Set env. variables Splash Version Info

+| Add versicn information

Additional information

* Product version:
*

Preduct name:
Company name:
* Internal name:

Original filename:
Trademarks:

Language:

Log

Compiling rescurces

Linking
Wrapping

1.0.0.1 * Free form: | 1.0.0
JavaSamplelibExecutable CE103

Ugur Coruh

1.0.0.1 * Free form: | 1.0.0

Java Sample Lib Exe
CENG
Jar Launcher

JavaSamplelibExecutable.exe

Turkish N

WARNIMG: Sign the executable to minimize antivirus false positives or use launching instead of wrapping.
Successfully crested C\Users\ugur.coruh’\Desktophjava-export-sample\JavaSamplelibExecutable.exe

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

Messages
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|£| Launchdj 3.14 - JavaSampleLibExecutablexml

Iy

CRRCY

Basic Classpath

Startup error:

Bundled JRE error:

JRE version error:

Launcher error:

@

Header Single instance JRE Set env. variables Splash Versicn Info Messages

Add custom messages

An error occurred while starting the application.

This application requires a Java Runtime Envircnment.

This application requires a Java Runtime Environment

The registry refers to a nonexistent Java Runtime Envirenment installation or the runtime is corrupted.

Launch4j will append the requi

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'\Desktophjava-export-samplelJavaSampleLibExecutable.exe

with this options save configuration file xml
| £ Launch4j 3.14 - JavaSamplelibExecutable.x

oy

RSP G

-~

Basic Classpath Header Single inst:

and compile settings

| Launchdj 3.14 - JavaSampleLibExe

- Ty

B &P ?

Basic Classpath Header S0
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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

now we can run exe by click
= | java-export-sample
Home Share Wiew
A » Java-export-sample w | 0 Search java-export-sample

N Easy Photo Print = () Photo Print

I
~ Mame Date modified
Juick access
5| JavaSamplelibExecutable.exe 1072472021 11:0:
Desktop : : _
5 oad [ £ JavaSamplelibExecutable.jar 10/24/2021 10:2!
ewnieads [ JavaSampleLibExecutablexm 10/24/2021 11:0;
Documents
Pictures

c-sample-lib
Syllabus
Week-3

B Ch\Users\ugur.coruh'\Desktop'java-export-sample\JavaSamplelibExecutable.exe

ello World?
ello There

g is9

s 9

another option here adding a bat file to run current jar file

JavaSampleLibExecutable.bat

java -jar JavaSampleLibExecutable.jar
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(port-sample v | O Search java-export-zal

=} Photo Print

“ Mame Dater
1| JlavaSamplelibExecutable.exe 10/24

| £ JavaSamplelibExecutable.jar 10/24
uj"JavaSampIELiI::IE‘.-cecutaI::lIe.xr'ﬂI 10/24
JavaSamplelibExecutable.bat 10/24

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

— T T

BN CAWINDOWS\system32icmd.exe

ssUserssagur . corubhsDezktops java—export—sample *java —jar JavaSampleLibExecutable.jar
ello Yorld?
ello There
esults is?
ezults iz 9

Now return back to our java library and create another console application that use library functions
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S cdlipse-workspace - java-sample-lib/src/cel103/)avaSamplelib.java - Eclipse IDE
Window  Help

N~ R #H G-B e -0 " Q- Q- ®y~-P (&

File Edit Source

Refactor Mavigate

{2 Package Explorer

5 i2% java-sample-libi

L

% 0 E

Mew

Show In

Copy
Copy Qualified Mame

Paste
Delete

Import...
Export...

Refresh

Search  Project  Run

Alt+5Shift+W >

ES § = O

Ctrl+C

Ctrl+V
Delete

F5

V

HinBkReaeee® 0

B - ! -

[J] JavaSamplelibjava X

1 package cel®3;
2
3 import java.io.l
4
5 public class Javu
6
lava Project stati
: (name.
Project...
| Create a Java project Is‘t
Package EISE {
Class syst
Interface
Enum
Record c stati
Annotation nt c =
Source Folder = ath;
eturn ¢
Java Working Set
Folder .
_ c stati
File Y TODO
R e
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= Mew Java Project

Create a Java Project

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

Project name: | java-sample-app|

Uze default location

Location: | CAUsers\ugur.coruhleclipse-workspaceljava-sample-app

JRE
(®) Use an execution environment JRE:

() Use a project specific JRE:
() Use default JRE 'jdk-16.0.1' and workspace compiler preferences

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

(®) Create separate folders for sources and class files

Working sets

(] Add project to working sets

Wiorking sets:

Module
[] Create module-info.java file

JavaSsE-18

Jdk-16.0.1

Browse...

Configure JREs...

Configure default...

Mew...

Select...

< Back

Mext =
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= Mew lava Project O *

Java Settings i
Define the Java build settings. .

# Source = Projects = Libraries %% Order and Export @ Madule Dependencies

3 ® | "l g~ meEEO®
v (=2 java-sample-app

5 B src
= Details

& Create new source folder: use this if you want to add a new source folder to your project.

Eg Link additional source: use this if you have a folder in the file system that should be used as additional source folder.

13 Add project 'java-sample-app’ te build path: Add the project te 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—sample—app!bin Browse...

® < Back Mext = Cancel

you can set libraries in this step from but our library should exported for our solution
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= Mew Java Project O >

Java Settings ~
Define the Java build settings. 4

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

v % Modulepath Add JARs...
» B JRE Systemn Library [JavaSE-16]
& Classpath Add External JARs...
i P
Add Variable...
Add Library...

Add Class Folder...

Add External Class Folder...

Edit...

Remove

Migrate JAR File...

@ < Back Mext = Cancel

Select Add External JARs...

Add External JARs...

Ardd Variahla

Open Exported jar folder and select
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L selection

A #» This PC » Desktop » java-export-sample

nize - Mew folder

Week-4 ~ MName :
Onelrive - Persor | £ JavaSamplelibExecutable.jar
This PC

- omorm e

Or we can select by Add jar from current workspace

Add JARs..,

Ardrl Feternal |AR«s. ..

97
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= JAR Selection O

Choose the archives to be added to the build path:

type filter text

> (=2 java-sample-app
v =2 java-sample-lib
» [= .settings
v = bin
w = celld3
JavaSamplelib.class
% [= src
\X| .classpath
|X| .project

QK Cancel

but in this step I won’t add anything I’ll add references later
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& Mew Java Project O >

Java Settings
Define the Java build settings.

*® Source (=% Projects El Libraries %% Order and Export @ Module Dependencies
JARs and class folders on the build path:

v % Modulepath
» B JRE System Library [JavaSE-16]
& Classpath

Add JARs...

Add External JARs...

Add Class Folder...

|
|
| Add Variable...
|
|
|

|
|
|
Add Library... |
|
]

Add External Class Folder..

Edit...

Remove

Migrate JAR File...

@ Next > Finish | Cancel

we will have the following project
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L T W W W T W T

& Package Explorer

v = java-sample-app
2 srec
» By JRE System Library [JavaSE-16]
v = java-sample-lib
» By JRE System Library [JavaSE-16]
w [ sre
v B cell3
5 [J] JavaSamplelib.java

lets create a package

i Package Explorer
= java-sample-app

[ e
5 Bl Mew
P =
=) Open in Mew Window
> Bl .
v (® Open Type Hierarchy F4
W Show In Alt+Shift+W
Show in Local Terminal
Copy Ctrl+C
= Copy Qualified Name
Paste Ctrl+V
3 Delete Delete

»

»

% g = g [J] JavaSamplelibjava x
1 package celB83;

BReee®E Ok

2
Java Project

Project...

Package

rt java.ic.IOExceptio
ic class JavaSampleli

public static void =a

£ | Create a Java package

i if(name.isBlank()

Interface
Enum
Record
Annotation

Source Folder

100
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telse {
System.out.pr
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}
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= Mew Java Package O X

Java Package -

Create a new Java package.

Creates folders corresponding to packages.

Source folder: java-sample-app/src Browse...

Mame: cell3

[ ] Create package-info.java

Generate comments (configure templates and default value here)

@ Finish Cancel

and lets create a main class for our application

[# Package Explorer x = = & = B |J] JavaSamplelib,ji
v 22 java-sample-app 1 package ce
w [ src E
=] Amnned =
) 5 cel Mew » (22 Java Project
» Bk JRE Sy :
v =% java-sam| Open in New Window 7 Project..
» B JRE Sy Open Type Hierarchy F4 HF Package
V %’m' %cce 1 Show In Alt+Shift+W > (5 Class
Show in Local Terminal -] Interface
> [ 4 Create a Java class i
Copy Ctrl+C G Enum
e m o e eas 7 Record
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check create main function

= Mew Java Class O
Java Class
Create a new Java class. @
Source foldern java-sample-app/src Browse...
Package: cell3 Browse...
[ ] Enclosing type: Browse...
Mame: JavaSamplefpp
Modifiers: (®) public () package private protected
[ ]abstract [ ]final static
Superclass: java.lang.Object Browse...
Interfaces: Add...
Remove
Which method stubs would you like to create?
public static void main(5tring[] args)
[ ] Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
|:| Generate comments
@ Finish Cancel
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[# Package Explorer S, § = O [ JavaSampleLib.java [J] JavaSampletippjava ®

1 package cel@3;

2

3 public class JavaSampleApp {

4

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

v (22 java-sample-app
v [ src
~ 3 cell3
[J] JavaSampleApp.java
=i JRE System Library [JavaSE-16]

= java-sample-lib 7
=i JRE System Library [JavaSE-16] 8 1
v [ src g }
w i cell3 1
[J] JavaSampleLib.java
right click to project and add reference
il WO~ D e H -0 - Q- h-i® g P S E LoD
[# Package Explorer = &8 = B8 [J] JavaSamplelib.java [J] Java
v (=% java-sample 1 package cel@3;
v [ src = ? =
v B cell3 Go Into 3 public class JavaSample
4
_ ] Jav Open in New Window 58 public static woid
=) JRE Syste _ 6 // TODO Auto-ge
v 22 java-sample Open Type Hierarchy F4 .
=) JRE Syste Show In Alt+Shift+W » B }
- 9
v [ sre Show in Local Terminal > 8 }
v B cell3 1
[ Jav = Copy Ctrl+C
5= Copy Qualified Name
Paste Ctrl+V
3 Delete Delete
Build Path » ©a Link Source..
Source Alt+Shift+5 > &% Mew Source Folder...
Refactor Alt+ Shift=T> % Use as Source Folder
iy Import... jmg  Add External Archives...
g Export.. B\ Add Libraries...
#  Refresh F5 g Configure Build Path...

Close Project
Close Unrelated Project
Assign Working Sets...

you can enter same configurations from project properties
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s Properties for java-sample-app O
| type filter text | Java Build Path M v 8
» Resource
Builders [ Source = Projects B\ Libraries 5@ Order and Export @ Module Dependencies
Coverage JARs and class folders on the build path:
Java Build Path v % Modulepath Add JARs...
» Java Code Style 5 B JRE System Library [JavaSE-16]

Add External JARs...

v

Java Compiler % Classpath

Javadoc Location

> lava Editor Add Variable...
PI’OJ-ECt MNatures Add Library.
Project References
Run/Debug Settings Add Class Folder...
Task Tags

> Validation Add External Class Folder...
WikiText

Edit...
Remaove

Migrate JAR File...

Apply

® Apply and Close Cancel

Lets export our library as a JAR file and then add to our classpath
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=2 java-sample-app

[5’- java-sar--"'

Select JAR file

X & (Y

B E

o

- I

Mew b
Go Into

Open in New Window

Open Type Hierarchy F4
Show In Alt+Shift+W »
Show in Local Terminal »
Copy Ctrl+C
Copy Cualified Name

Paste Ctrl+V
Delete Delete
Build Path 3
Source Alt+Shift+5 »
Refactor Alt+Shift+T *
Export...

Refresh F5
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Export resources into a JAR file on the local file sy

Select an export wizard:

type filter text

w = Install

&2 Installed Software ltems to File
w [ Java

L JAR file

2] Javadoc

. Runnable JAR file
v = Run/Debug

?-E- Breakpoints

.= Coverage Session

,f?ﬁ Launch Cenfigurations
w = Team

we configured output as

C:\Users\ugur.coruh\Desktop\java-export-sample\JavaSampleLib. jar
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= AR Export

JAR File Specification

Define which rescurces should be exported into the JAR.

Select the resources to export:

[]1=2 java-sample-app
(W] =2 java-sample-lib

«lasspath

[€] ]

(K]
(K]

Jproject

Export generated class files and rescurces
[ ] Export all output folders for checked projects

] Export Java source files and resources

[] Export refactorings for checked projects. Select refactorings...

Select the export destination:

JAR file:

Options:

ChUsershugur.coruhDesktop'java-export-samplehJavasamplelib.jz ~

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

[ ] Overwrite existing files without warning

< Back Mext = Finish
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Cancel




P R T R R et e e

= JAR Export

JAR Packaging Options
Define the opticns for the JAR export.

Select options 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

Description file:

Browse...

® < Back Mext =

Finish

108
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Pl bl R B LA 3 Rl

= JAR Export O >

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

Manifest file: Browse...
() Use existing manifest from workspace

tdanifest file: Browse...

Seal contents:

(") Seal the JAR Details...

(®) Seal some packages Mothing sealed Details...

Select the class of the application entry point:

Main class: | ce103.Javasamplelib Browse...

@ < Back Mext = Finish Cancel

In the same export folder now we have JavaSampleLib.jar
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= | java-export-sample

ame Share WView

1 » Jawva-export-sample w | D & Search java-export-sample

sy Photo Print = {E) Photo Print

~ Mame
access

[ £ JavaSamplelib.jar
top * .

[%] JavaSamplelibExecutable.bat
nloads o [85] JavaSamplelibExecutable.exe
iments o [£:| JavaSamplelibExecutable.jar
Ires - H.IavaSampleLibExecutablE.:-:ml
nple-lib

export-sample

o5

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

Build Path->Add External Archives
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o - HE-DiwiH-0-Q-Q-i®g-iP RET1iL-F O

[ Package Explorer x S & = 8 [J] JavaSamplelibjava [J] Javas:
» (22 java-samg'- - 1 package cel@3;
5 (=4 java-samg New g E .
Ga Inta i public class JavaSampleA
Open in New Window 58 publill:. static void m
B £ TODOD Auto-gen
Open Type Hierarchy F4 7
Show In Alt+Shift+W > g h
Show in Local Terminal » @ }
11
Copy Ctrl+C
=) Copy Qualified Name
Paste Ctrl+V
¥ Delete Delete
Build Path ¥ E:'E Link Source...
Source Alt+Shift+S > g% Mew Source Folder...
Refactor Alt+Shift=T > 5.% Use as Source Folder
iy  Import.. oo Add External Archives..,
y : o
3 Ecport.. B Add Libraries... Add External Archives to Java
5 Refresh F5 gy Configure Build Path...

Close Project
Close Unrelated Project
Assign Working Sets...

Coverage As >

Pl

[ L

you will see its added to reference libraries

- H O D w0 QS P

[ Package Explorer S 8§ & O
v =2 |ava-sample-app
s (2 src

» By JRE Systemn Library [JavaSE-16]
w B, Referenced Libranes
o wa JavaSamplelib.jar - C:\Users\ugur.coruh\Desktop'java-export-sample
> oo java-sample-lib
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in our JavaSampleApp.java we can use the following source codes

package cel03;
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 = JavaSampleLib.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();

When we run application we will see similar output

|_:: Problems @& Javadoc @ Declaration B Console
JavaSamplefpp [Java Application] C\Program Files\Java'jdk-16.0.1%binYjavaw.exe (Oct 24, 2021, 2:37:50 PM)

Hello World!
Hello There
Results is9
Results iz 9

Lets export this application with its dependent library
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L [

= =

& Package Explorer

W '[,E“' java-sar-="'- ---

w [ sre
v B
[J
=), JRE ¢
w B, Refe
o J:
v'[;_,'—,-"'java-sal
=), JRE ¢

w [ sre EI

v i ¢ B

J

4

% B E

Select runnable jar

Mew

Go Into

W W T W

Open in New Window

Open Type Hierarchy

Show In

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...

T Em T Y@ T

Fq_
Alt+Shift+W
¥

Ctrl+C

Ctrl+V
Delete

>
Alt+Shift+5 »
Alt+5Shift+T »

F3

113
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= Export O

Select F

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

Select an export wizard:

type filter text

w = Install

0 Installed Software ltems to File
w = lava

L1 JAR file

21 Javadoc

. Runnable JAR file
w = Run/Debug

?9 Breakpoints

J=m Coverage 5ession

,’53 Launch Cenfigurations
w = Team

i Team Project Set
v = XML

|| XML Catalog

@ < Back Mext = Finish Cancel

Set Launch configuration and Export destination

C:\Users\ugur.coruh\Desktop\java-export-sample\JavaSampleAppSingle. jar
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= Runnable JAR File Export O

Runnable JAR File Specification

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

Launch configuration:
JavaSamplelpp - java-sample-app

Export destination:

SUserstugur.corub\Desktop'java- export-samplet JavaSamp Jar 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

[ ] Save as ANT script

AMT script location: | Ch\Users\ugur.coruh\eclipse-workspace Browse...

@ < Back Mext = Finish Cancel

In this option we will have single jar file

In the export folder we do not see reference libraries
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ne Share View

T » Java-export-sample v | D Search java-exg
Photo Print + {=) Photo Print

A Mame
JCESS

| £ JavaSamplefppSingle,ar

g | £ JavaSarnplelib.jar
2ads =| JavaSamplelibExecutable.bat
1ents = JavaSamplelibExecutable.exe
5 | £ JavaSamplelibExecutable,jar
3le-lib Q!JEVESEI‘T‘IF”ELihEKEELItElmE.:{r‘rﬂ
‘port-sample

1

and we can run with command line

szerssugur.coruhsDesktophjava—export—sample >java —jar JavaSampleAppSingle.jar
ello Uorld?

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
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= Runnable JAR File Export

Runnable JAR File Specification

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

Launch configuration:
lavaSamplelpp - java-sample-app
Export destination:

C:iUsers&ugur.cu:uruh‘gDEsk'tclp‘ajava-E:{purt-sample‘-JavaSampIEAppMultiplel._iar w

Likrary 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

ChUsershugur.coruhteclipse-workspace

@) < Back Next » Finish

now we have a folder that contains our libraries referenced

o~

(r Mame

JavaSamplefppMultiple_lib
| £ JavaSampleAppMultiple.jar
| £ JavaSarmplefppSingle.jar

[ £ JavaSamplelib.jar

in this file we can find our library
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1ome Share View
S » Java-.. » JavaSampleAppMu... v | D Search JavaSar

a5y Photo Print ~ {&) Photo Print

= Mame

L 3CCESSs

| £ JavaSamplelib.jar
ktop
vnloads
uments

Ures

imple-lib

if we test our application we will see it will work

sllzerssugur . coruhsDesktopsjava—export—sanple >java —jar JavaSamnplefAppMultiple.jar
ello World?

ello There
Results is?
Results is 9

A =] FICtures

h c-sample-i

if we delete JavaSampleLib.jar and then try running application we will get error

=ili|-se:;3\ligl;u-.col-uh\Desktop\.]'aua—expurt—sample>.]'aua —jar JavaSamplefippMultiple. jar
ello World?
xception in thread "main' java.lang.NoGClassDefFoundError: celB3-JavaSampleLib
at celB3d.JavaSampleApp.main{JavaSampleApp. javaz12>
aused by: java.lang.ClassMotFoundException: celB3 . JavaSampleLib

at java._base/jdk.internal.loader_BuiltinClassloader.loadClass{BuiltinClassLoader. java:b636>

at java.bhasesjdk.internal.loader.ClassLoaders$fAppClassLloader.loadClass(ClassLoaders.javaz182>
at java._bazerjava.lang.ClassLoader.loadClass{(ClassLoader. java:5192>

ce. 1 more

sUserssugur.coruhnDesktopyjava—export—sample >

0.5 Program Testing

0.6 Unit Test Development

0.6.1 C Unit Tests

0.6.1.1 Visual Studio Community Edition
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0.6.2 C++4 Unit Tests

0.6.2.1 Visual Studio Community Edition C/C++ igin birim testleri yazma - Visual Studio (Win-
dows) | Microsoft Docs'?

Use cpp-sample-lib project and add

s Solution Explorer > 3 X
T F @E -2 am &=

Search Solution Explorer (Ctrl+g) P~

suonedoN

1 Solution 'cpp-sample-lib' (2 of 2 projects)
on begins and ends there. Clean up C2...
Build Solution Ctrl+Shift+B
Rebuild Solution

e

Clean Solution
Analyze and Code Cleanup r
Batch Build...
Configuration Manager...
Manage MuGet Packages for Solution...
[ Restore NuGet Packages

Mew Sclution Explorer View
1 Retarget solution

Project Dependencies...

Project Build Order...

MNew Project... Add L

Existing Project... LF  Set Startup Projects...

Sl License Headers r

Mew ltem...

.

d Git ,
*a  Existing ltem... Shift+Alt+A

#,

Paste Ctrl+V
Rename F2

Installation Configuration File
Image Optimizer r
Mew EditorConfig
[} Copy Full Path

o e e e

MNew Solution Folder

Project File Li Open Folder in File Explorer

19

(nen in Terminal

select Native Unit Test

2https://docs.microsoft.com/tr-tr/visualstudio/test /writing- unit- tests-for-c-cpp?view=vs-2019
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https://docs.microsoft.com/tr-tr/visualstudio/test/writing-unit-tests-for-c-cpp?view=vs-2019

Search for t lates (Alt+5 N
earch for templates (Alt+ y] r Clear all

C++ - All platforms - Test =

ﬁ * Mative Unit Test Project
Write C++ unit tests using the native Microsoft CppUnitTest framewark,

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

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

set project path and name

Configure your new project

Native Unit Test Project  c++  Windows  Test

Project name

cpp-sample-test

Location

E\UgurCoruh\RTEUN Lecturesh2021-2022 Gaz CE103 - Algerithms and Programming NLecturesicell -

you will have cpp-sample-test project
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= B search Solution Explorer (Ctrl+5) P~
(3] Solution 'cpp-sample-lib' (3 of 3 projects)
b % cpp-sample-app
P [ cpp-sample-lib
4 [B| cpp-sample-test
l» =B References
B 5 External Dependencies
4 ) Header Files
b [A pchh
1| Rescurce Files
4 ) Source Files
B+ cpp-sample-test.cpp
++ pch.cpp

add library project from references

3] Solution 'cpp-sample-lib' (3 of 3 projects)
b % cpp-sample-app
b [ cpp-sample-lib
4 [%| cpp-sample-test
-8 Referencec
[ Add Reference...

4 ¥»  Manage Connected Services

("] Manage NuGet Packages...

y Scope to This
Mew Sclution Explorer View

Paste Ctrl+V

Add cpp-sample-lib to cpp-sample-test project
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Add Reference

4 Projects
Solution MName
_ cpp-sample-app
P Shared Projects cpp-sample-lib

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));
}
};
}
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cpp-sample-test.cpp & X [T samplelib. : cpp-samp

= M B cpp-sample-test vI %3 cppsampletest:cppsampletest
’ LTI S i P A L e
8 {
9 =l TEST _CLASS(cppsampletest)
10 {
11 public:
12
@
13 = TEST_METHOD(TestSumCorrect)
14 {
15 Assert::ArekEqual(9, sum(4, 5));
16 )
17 I
D)
18 =l TEST_METHOD(TestSumInCorrect)
19 {
20 Assert::AreEqual(1@, sum(4, 5));
21 )
22 RS ¥
23 )
24 '

Test Explorer
r-Colal@o o a-Eaa -
Test Duration Traits Error Message
4 €3 cpp-sample-test (2) 253 ms
46 cppsampletest (2) 253 ms
Fl GB cppsampletest (2) 253 ms
Q TestSumCorrect <1ms
a TestSumInCorrect 253 ms Assert failed. Expected:<10> Actuali<9>

0.6.3 C+# Unit Tests

0.6.4 Visual Studio Community Edition (MSTestV2+.Net)
Install extension fine code coverage
https://marketplace.visualstudio.com/items?itemName=FortuneNgwenya.FineCodeCoverage

Create a .Net Framework Library
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Search fort lates (Alt+5 -
earch for termplates (Alt+35) P Clear all

Cc# - Windows - Library -

nic“ Class Library (Universal Windows)
% ! A project for creating a managed class library (.dll) for Universal Windows Platform (UWP) apps.

L= Windows Library WP

ni‘g Class Library (.MET Framework)

= A project for creating a C# class library (.dll)
C# Windows Library

Hic* WPF Custom Control Library (.MET Framework)

<H> ! Windows Presentation Foundation customn control library
C# MAML Windows Desktop Library

&5* WPF User Control Library (MET Framewark)
¥ Windows Presentation Foundation user control library

= XAamML Windows Desktop Library

set project framework and path
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Configure your new project

Class Library (NET Framework) ¢ Windows  Library

Project name

cs-lib-sample

Location

Ch\Users\ugur.coruhh\Desktophcs-lib-samplel,

Solution name @

cs-lik-sample

D Place sclution and project in the same directory

Framework

MET Frarework 3.0

Create library functions

Solution Explorer
@A|o-2¢aE
Search Solution Explorer (Ctrl+5)

fa] Solution 'cs-lib-sample' (1 of 1 pro
4 cs-lib-sample

b M Properties

I & References

b o SamplelibClass.cs

using System;
using System.Collections.Generic;
using System.Text;
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namespace cs_lib_sample

{
public class SampleLibClass
{
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;
}
}
}

right click and then create unit test project
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0 references
public class SamplelibClace

{

25 found

0 references

public static str
{

string result

if (! .3
{

result

}

else

{

X

result

- || 1 0Warnings |0001

otion

press OK

mt i

AttackFlow Sanitization

Clean up C#...

Cuick 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

Ctri+E, Ctrl+T

Ctrl+F10
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Create Unit Tests ? >

Test Framework: M5 Testw2 b
Get Additional Extensions

Test Project: <Mew Test Project> M

Mame Format for Test Project: [Project]Tests

Mamespace: [Marmespace]. Tests
Output File: <Mew Test File> v
Marne Format for Test Class: [Class]Tests

Mame Format for Test Method: | [Method]Test

Code for Test Method: Aszert failure e I

QK | | Cancel |

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", SampleLibClass.sayHelloTo("Computer"), "Regular say hello
}
[TestMethod ()]
public void testSayHelloToWrong()
{

Assert.AreEqual ("Hello A1l", SampleLibClass.sayHelloTo("Computer"), "Regular say hello won'"
}
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[TestMethod )]
public void testSumCorrect()

{
Assert.AreEqual (9, SampleLibClass.sum(4, 5), "Regular sum should work");
}
[TestMethod ()]
public void testSumWrong()
{
Assert.AreEqual (10, SampleLibClass.sum(4, 5), "Regular sum shouldn't work");
}
[TestMethod ()]
public void testMultiply()
{
SampleLibClass sampleLib = new SampleLibClass();
Assert.AreEqual (20, sampleLib.multiply(4, 5), "Regular multiplication should work");
}
}
}
Run tests
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Signin A, — X

- - - C |2 LiveShare &7

il

- J.'II. b4 :_,I_E
GaE o-2camls B
Search Solution Explorer (Ctrl+5) D~ :—E;l:

f3] Solution 'cs-lib-sample' (2 of 2 projects)
[ cs-lib-sample
E'I —— [k ||y T

Clean up C#...

% Build
Rebuild
Clean

Analyze and Code Cleanup

A Run Tests
Debug Tests

Scope to This
Mew Sclution Explorer View

Ly ) BB IS PR B

you will code coverage and entered or passed branches
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7 = public class SamplelLibClass

'
8 { >
2 references | € 1/2 passing !
9 Bl public static string sayHelloTo(string name) |
| 10 {
I 11 string result = .Empty; | |
12
13 B if (! .IsNullOrEmpty(name))
| 12 { |
I 15 result = "Hello " + name; o
| s ¥
17 B else |
| 1 {
| 19 result = "Hello There";
| 20 it
21 I
I 22 Console.Writeline(result);
23
| 24 return result;
| 25 }
26 I
2 refe s | @ 1/2 passing -

Ln: 18 Ch:14  SPC

Rate & Review Log Issue/Suggestion Buy me a coffee
] —
-~ Name -~ Covered - Uncovered |~ Coverable ~ Total ~ Line coverage
= cs-lib-sample 17 3 20 39 85% |
SampleLibClass 17 3 20 39 85%
= cs-lib-sampleTests 14 2 16 51 87.5% |
SampleLibClassTests 14 2 16 51 g7.5% I
v

0.6.4.1 Visual Studio Community Edition (NUnit+.NETCore) use cshar-sample-lib for this ex-
ample

create and add a unit test project to solution
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Search for templates (Alt+5) P~

cE

=1

Clear all

- Windows - Test -

M 5Test Test Project
A project that contains M5Test unit tests that can run on \MET Core on Windows, Linux and MacQ5,

C# Lirux macds Windaows Test

MUnit Test Project

A project that contains MUnit tests that can run on \NET Core on Windows, Linux and MacO5.
C# Linue macids Windows Desktop Test Web

Unit Test Project (.MET Frarnewark)

A project that contains MSTest unit tests,
C# Windows Test

xUnit Test Project

A project that contains xUnit.net tests that can run on JMET Core on Windows, Linux and MacO5,
C# Linux macos Windows Tast

Web Driver Test for Edge (NET Core)

A project that contains unit tests that can automate Ul testing of web sites within Edge browser (using Microsol
C# Windaows Web Test

Web Driver Test for Edge (MNET Framewaork)

A project that contains unit tests that can automate Ul testing of web sites within Edge browser {using Microsol
C# Windaows Web Test

Unit Test App (Universal Windows)

A project to create a unit test app for Universal Windows Platform (UWP) apps using M5Test,

C# Windows Uwp Test
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Configure your new project

MNUnit Test Project C#  Linux  macO5  Windows — Desktop  Test  Web

Project name

csharp-sample-lib-test

Location

EAUgurCorub\RTEU, Lecturest2021-2022 Gaz CE103 - Algorithms and Programming NLectures\cell -

Additional information

NURit Test Project c# Linux macOs Windows Desktop Test Web

Target Framework @

JMET Core 3.1 (Long-term support)

MET Framework 4.0 N
MET Framework 4.5

MET Framework 4.5.1

MET Framework 4.5.2

MET Framework 4.6

MET Framework 4.6.1

MET Framework 4.6.2

MET Framework 4.7

MET Framework 4.7.1

MET Framework 4.7.2

MET Framework 4.2

MET Core 1.0 (Out of support)

MET Core 1.1 (Out of support)

MET Core 2.0 (Out of support)

MET Core 2.1 (Long-term support)

MET Core 2.2 (Out of support)

MET Core 3.0 (Out of support)

MET Core 3.1 (Long-term support)

MET 5.0 (Current) -
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2] Solution 'csharp-sample-lib' (3 of 3 projects)
+ [c#| csharp-sample-app
7@ Dependencies
b+ &y Properties
b + € Program.cs
+ [c#] csharp-sample-lib
+ ] csharp-sample-lib-test
4 7§ Dependencies
== Frameworks
4 '@ Packages
+E coverlet.collector (3.0.2)
b '@ Microsoft.NET.Test.5dk (16.9.4)
b @ NUnit (3.13.1)
@ NUnit3TestAdapter (3.17.0)
b+ c* UnitTestl.cs

Add project reference
+ 9] Selution 'csharp-sample-lib' (3 of 3 projects)
4 + [c#] csharp-sample-app
I @ Dependencies
P &y Properties
P+ c# Program.cs
b +[c#] csharp-sample-lib
4 + I csharp-sample-lib-test
4 A Nenendencies

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

+

Manage Connected Services

B Manage NuGet Packages...
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leference Manager - csharp-sample-lib-test

I Projects Search (
Solution Mame Path MName:
_ csharp-sample-app ErUgurCorubdRTELAL... csharp-
* Shared Projects csharp-sample-lib EiUgurCoruhdRTELAL...
FCOM
* Browse

SampleLibraryTestClasss in NUnit Project

using csharp_sample_lib;
using NUnit.Framework;

namespace csharp_sample_lib_test

{
public class SamplelLibraryTestClass
{
samplelLibClass samplelib;
[SetUp]
public void Setup()
{
sampleLib = new sampleLibClass();
}
[Test]
public void testSayHelloTo()
{
Assert.AreEqual ("Hello Computer", sampleLibClass.sayHelloTo("Computer"), "Regular say hello
}
[Test]
public void testSayHelloToWrong()
{
Assert.AreEqual ("Hello All", sampleLibClass.sayHelloTo("Computer"), "Regular say hello won'
}
[Test]
public void testSumCorrect()
{
Assert.AreEqual (9, samplelLibClass.sum(4, 5), "Regular sum should work");
}
[Test]
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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");
}

sample class library

using System;

namespace csharp_sample_lib

{
public class sampleLibClass
{
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;
}
}
}

Open test explorer and run tests
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38
144%  ~ Mo issues found L

RGN = a & - 3
Test Duration Traits Error Message Test
a Q csharp-sample-lib-test (3) T1ms Q
Fl m csharp_sample_lib_test (3) 71 ms
4 €3 SampleLibraryTestClass (5) T1ms
& testMultiply 16 ms
o testSayHelloTo <1ms
€3 testSayHelloToWrang 53 ms Regular say hello won't work Expected string length @ but was 14. Strings differ at index 6. Expected: "Hello All*  But was:...
o testSumCorrect <1ms
€ testSumWrong 2ms Regular sum shouldn't work Expected: 10 But was: 9

T T T Test Explorer

or you can run from project

. 4 +[c#] csharp-sample-app
I @ Dependencies

- I &y Properties

N P + c# Program.cs

—— 4 +[c#] csharp-sample-lib

B I @ Dependencies

T b o r# caranlal ihClace o

Clean up CZ...
= % Build
~ Rebuild

Clean
Analyze and Code Cleanup
Pack

&* Publish...

"4 Run Tests
Debug Tests

Scope to This
Mew Solution Explorer View

¢* Edit Project File

Build Dependencies

Also we can create unit test from library class,
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right click the sampleLibClass and select create unit tests but this option do not provide nunit tests.

(1

AttackFlow Sanitization k
erences | © 1/2 Clean up C#...
1ic statid ' Quick Actions and Refactorings... Ctrl+.
Rename... Ctrl+R, Ctrl+R
st r‘ing re Fernowve and Sort Usings Ctrl+R, Ctrl+G
H  Peek Definition
if (! ®  Go To Definition
{ Go To Base Alt+Home
resul Go To Implementation
Find All References
} #  View Call Hierarchy Ctri+K, Ctrl+T
else
'&  Run Test{s) Ctrl+R, T
{ Debug Test(s) Ctrl+R, Ctrl+T
resuls i nit Tests
} 59 Open code in ILSpy
& Breakpoint k
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Create Unit Tests ? *

Test Framework: |M‘ST5b.r2 b |
Get Additional Extensions

Test Project: | <Mew Test Project= M |

Mame Format for Test Project: | [Project]Tests |

Mamespace: | [Mamespace].Tests |
Output File: <New Test File> v
Marne Forrmat for Test Class: | [Class]Tests |

Mame Format for Test Method: |[Method]Test |

Code for Test Method: |Assert failure e | ‘

oK || Cancel |

FLIMD L A 20130 Tl sl o b o Lediic i T oAy be L o DA Y DLTHe MUt LT oidl L o JPRLPETW LUl Dyiiibbd L e d'ridrldld

Create Unit Tests

Creating Unit Tests

4 + T csharp-sample-libTests
4 g Dependencies
== Frameworks
b '@ Packages
4 [T] Projects
] csharp-zample-lib
b+ c# samplelibClassTests.cs
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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 sampleLibClassTests

{
[TestMethod )]
public void sayHelloToTest ()

{
Assert.Fail();

¥

[TestMethod ()]
public void sumTest()

{
Assert.Fail();

}

[TestMethod ()]
public void multiplyTest ()

{
Assert.Fail();

}

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

if we run tests we will have the following outputs
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Git Project Bulld Debug Test Anohze Tools Extensions Window Help  Search P Signin &, -

M| 9 - O - pebug - AnyCRU ~ csharp-sample-lib. - b cshapsample-lib + 0 | ba | @ o E@F S E i

_imme €> = 8.0t |8 Live Shi

mpleLibClass.cs = X [ e e Readme.bet

£ - | & csharp-sample-iib : -] @ sayHelloTotstring name) EE FrEIREED) ,E
1 using System; — sesrch Solution Explorer (Ctrl+3)
ol 2 J| 3 solution’csharp-sample-lib' (3 of 3 proj
g 3 =namespace csharp_sample_lib N > [ cshamp-sample-app
toolbox. a { b E csharp-sample-tib
R 4 [T csharp-sample-lib-test
8 references b if Dependencies
5 = public class samplelLibClass 4 SamplelibraryTestClass.cs
6 { b %y SampleLibranyTestClass
3 references | @ 1/2 passing
7 B public static string sayHelloTo(string name) i
| = { ]
I 9 string result = <Empty;
10 ’
11 E if (1 .IsNullOorEmpty(name))
| {
| 13 result = "Hello ™ + name;
| e }
15 E else
| 16 [ Git Changes [EQNIYCIAY Team Explo
I 17 result = "Hello There"; Properties
Coverage | Summary | Risk Hotspots Rate & Review  Log Issue/Suggestion Buyme a coffee
Colapse all| Expand all [ ——
~ Name v Covered -~ Uncovered ~ Coverable ~ Total ~ Line coverage
= csharp-sample-lib 17 3 20 37 85%
sampleLibClass 17 3 20 37 85% I
~ csharp-sample-lib-test 16 2 18 47 88.5% |
SampleLibraryTestClass 16 2 18 47 sss%
v
I Fine Code Covernge RTINS Results | Test Explorer
144% ~ G Noissues found ¥ v Lni1  Chi1  SPC CRIF
Test Explorer v ax
»r-Cral (B -Ea T - Search Test Explorer (Ctrl+E) P
Test Duration Traits Error Message Group Summary
4 € csharp-sample-lib-test (5) 197 ms csharp-sample-lib-test
4 € csharp_sample_lib_test (3) 197 ms Testsin group: 5
4 @ SampleLibraryTestClass (5) 197 ms (® Total Duration: 197 ms
testMultiply 54
g SR m Quicomes
testSayHelloTo <1ms @ B Gret
testSayHelloToWron 136 ms Regular say hello won't work Expected string length 9 but was 14. Strings differ at index 6. Expected: "Hello Al But was:... q
! 9 g y P g leng g pe D 2 railed
& testSumCorrect <1ms
€ testSumWrong Tms Regular sum shouldn't work Expected: 10 But was: 9

B Test Explorer

Inline code highlight is part of enterprise visual studio edition

Analyzing code coverage in Visual Studio - DEV Community*?

1 TL:DR

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 I decided to use fine code
coverage but here is the usage not tested well.

First unit test runner tool doesn’t support .Net Core

¢# - The NUnit 3 driver encountered an error while executing reflected code (NUnit.Engine.NUnitEngineException)
- Stack Overflow!'*

Follow the instructions on the link

B3https://dev.to/rruizdev/analizando-cobertura-del-codigo-en-visual-studio- 1p27
Mhttps:/ /stackoverflow.com/questions/64611083 /the-nunit- 3-driver-encountered-an-error-while-executing-reflected- code-
nunit-en
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CMD OpenCover - sukhoil/Useful-Notes Wiki - GitHub'®

Install OpenCover, ReportGenerator, Nunit,Runners packages then use the package installation folder to get
tools that you need

Here is a sample for open cover, select package and copy path

L5https://github.com/sukhoil /Useful-Notes/wiki/ CMD-OpenCover

142


https://github.com/sukhoi1/Useful-Notes/wiki/CMD-OpenCover

B == Frameworks
4 @A Packages
B coverlet.collector (3.1.0)
b @ Microsoft.NET.Test.Sdk (16.11.0)
b @ NUnit (3.13.2)
b @ MNUnit.Runners (3.12.0)
B MNUnit3TestAdapter (4.0.0)
' OpenCover (4.7.1221)
' ReportGenerator (4.8.13)
B[] Projects
nunit-console-run.bat
open-cover.bat
open-cover-runner.bat
UnitTestl.cs

ENRMELL IS Solution Explorer EET RSNl

Properties
OpenCover Package Reference Properties

=)o | p

Bl General

Aliazes
Excluded Aszets
Generate Path Propert
Included Assets

Mame OpenCover
Path ChUsershugur.coruh.nuge
Private Assets

Suppress Warnings

Version 471221

Goto path and tools
C:\Users\ugur.coruh\.nuget\packages\opencover\4.7.1221
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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-lib-test\bin\Debug\netcoreapp3.
"%pathA%\OpenCover.Console.exe" ~
-targetargs:"%dllpath\csharp-sample-lib-test.d1l"
-filter:"+[csharp-sample-lib*]* -[*test]x*" ~
-target:"/pathB)\nunit3-console.exe" ~

-output: "%dllpathi\coverReport.xml"
-skipautoprops -register:user && "YpathC/\ReportGenerator.exe" -reports:"/dllpathi\coverReport.xml" -ta
pause

but nunit3-console.exe gives error

ge t\pack: 8 221t001s\0penCoy xe —targetar: \Debug\netc:
“target - Coruity - nuget Spack i runnex3. exe" —outpu o5 ktop\csharp-sample-1ibes harp:
\ug Generatord 8. 13Nt op3 | 0ReportCone .. NDesktop\cshar)

o LoDt opSe ohas SORS IR RO HEL EA A N G G S T R

ent
rosoft Windous NI 6.2.9200.0
-NET Framework CLR v4.8.30319.42600

gur . coruh\Desktop\es] sanple-1ib\csharp-sanple-lib-test\bin\Debug\netcoreapp3.1\csharp-sample-lib-test.d1l
Failures and Warnings

Unit-Engine . NinitEngincBxcoption : The MUnic 3 driver oncountered an orror while exeouting roflocted
Systen.InualidCastExceptio et et Eenopancnt prows to tone TSyeton b Ul 10a] hactRscncHandlor!
noineExcention
o NinEe 3 Griver sncountered an error uhile executing reflocted code.
fporver soack
£ N Unit3Franeuorkbriver . CreataOhdoct String typeNans. Objectl] args
t3Franeuor] 3

93>
o oo epites ToLibackage subPackage>

(filgery

tEilter Filte >
P ol arg: server. Object[I& outfrgs)
ge(Rnntxmeﬂe'):hndNandle a5 00eT S ara . Bhgec Servens “ShITeT 18 outhrgs>

IMessage nsg:

proxy to ICal lox
R Minit Franbaorh Ayl FransuorConbro 110w LoaaTosLaAce 1on: ctonCFraneuomiControllem controller, Ohject handlew>

s (nunit3) saved as TestResult.xnl

im\Debugsnetcoreappd.-{reouerReport. xnl
\Debug\netcareapp3.1\coveras
x e ore R e hug Rt corenprs ncoverageindex. henl”
: Report generation tool

\ugur . coruh\Desktopn ~sample-lih>pause
y nue -

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

InvalidCastException
nable to cast transparent proxy to type ’'System.leb.UI.ICallbackEventHandler’.
at NUnit.Framework.Api.FrameworkController.LoadTestsAction. .ctor(FramewvorkController controller,. Object handler)

est Run Summary

Ouerall result:

Test Coun B, Passed: B, Failed: @, Warnings: B. Inconclusive: @, Skipped: 8
Start tim 2821-18-24 23.8 182Z

for this compatibility issues I prefer to use fine code coverage extension.
OpenCover related studies

Code coverage of manual or automated tests with OpenCover for .NET applications — Automation Rhap-
sody'®

Code coverage of .NET Core unit tests with OpenCover — Automation Rhapsody!'”

16https: / /automationrhapsody.com/code-coverage- manual-automated- tests-opencover-net-applications/
Thttps://automationrhapsody.com/code-coverage-net-core-unit-tests-opencover/
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Sample OpenCover report

Summary - Coverage Report!'®

1.0.1 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,

1.0.2 OpenCover

Releases - OpenCover/opencover - GitHub!?

OpenCover (Release) 4.7.1221

Bhttps://automationrhapsody.com/examples/OpenCover-report/
Yhttps://github.com/OpenCover/opencover /releases
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_— e R R L e e W - e L ETEELS A M B A M A LW e M A M W R B e A B W _—r e AR R L e e

ﬁ OpenCover Setup — >

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,
publish, distribute, sublicense, and/or sell copies of the Software,
and to permit persons to whom the Software is furnished to do so, ,

[ ]1 accept the terms in the License Agreement

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

Print Advanced Install Cancel

Select advanced and then install for all users

146

rei



ﬁ 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 privileges.

(@) 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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ﬁ OpenCover Setup — >

Destination Folder
Click Mext to install to the default folder or dick Change to choose another.

Install OpenCover to:

|C: \Program Files (x86)\2penCover,

Change...

Badk Mext Cancel
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ﬂ OpenCover Setup —

Product Features
Select the way you want features to be installed.

AR R L e e ®

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

This feature requires 64KB on your hard drive.

Back QIHEEII
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ﬂ OpenCover Setup

Installing OpenCover

RS W IR L LW WP

T FTIILT LA S

et

Please wait while the Setup Wizard installs OpenCover.

Status:

Back

Mext
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Cancel
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j’% OpenCover Setup — X

@ Completed the OpenCover Setup Wizard

Click the Finish button to exit the Setup Wizard.

(]
[T
]
m

Back Finish

-_l VI A 2 I TR R DT
“ Mono.Cecil.Pdb.dll

% Mono.Cecil.Rocks.dll
“ Newtonsoft.Json.dll 11/9/20

Li
L.
I
=
I

(¥ =)
L
I
[=
I

L
L
I
[=
I

a

L

-
M
[

e OpenCover.Console.exe 6/19/

=]
L

@ OpenCover.Console.exe.config

=)
L

&2 OpenCover.Console.pdb

=]
L

“| OpenCover.Extensions.dll
E ﬂnnnl’n\rnr l:v‘l'nnrinnr I"Il"l"'l ‘: I r

=]
.|
]
i
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Systern variables

Variable Value &
C\Program Files (x86\OpenCover
0s Windows_NT
Path C\Program Files\Javaljdk-16.0.1%kin; C:\Program Files\Javaljrel.2.0..,
PATHEXT LCOM;.EXE; . BAT;.CMD; VBS, VBE; )5, J5E, WSF, WSH, MSC, PY,.PYW
PROCESSOR_ARCHITECTURE  AMDE4
PROCESSOR_IDEMNTIFIER Inteled Family & Model 94 Stepping 3, Genuinelntel
PROCESSOR LEVEL & v
Mew... Edit... Delete
aK Cancel

C\Program Files\LLVM\bin
C\Program Files\Githcmd

H%0OPCHY% v

] 4 Cancel

icrosoft Windows [Uersion 18.8.19043.12831]
c) Microsoft Corporation. All rights reserved.

ssUzerssugur..coruh>0penCover.Console
aunching OpenCover 4.7.1221.8

ncorrect Arguments: The target argument iz required
zage:

"l-target:<target applicationx[']

["]-targetdir:-<target directory>x["1]
[""]—szearchdirs:<additional PDB directoryr[;<additional FPDB
["]-targetargs :{arguments for the target process>['11]

e
L
L
L
L

1.0.3 ReportGenerator
Release ReportGenerator 4.8.13 - danielpalme/ReportGenerator - GitHub?"

20https://github.com/danielpalme/ReportCGenerator /releases/tag/v4.8.13
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https://github.com/danielpalme/ReportGenerator/releases/tag/v4.8.13

ReportGenerator_4.8.13 Compare -

() github-actions

This release requires .NET 4.7 or .NET Core 2.

Changes:

dded method coverage to reports
dded support for better custom logging

0: Conditional file numbers in class report

v Assets 3

Share View
» This PC » Windows (C:) » ReportGenerator 4.8.13 »

sto Print - @ Photo Print

Mame B

5

net3.0

netd7
: netcoreappd.
= netcoreappd. |

netcoreapp3.0
nple-lib | LICENSE txt
t-sample Qj Readme.txt

1.0.4 NUnit Console

Downloads?!

2lhttps://nunit.org/download/
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https://nunit.org/download/

( & nunitorg/download/

NEDODIO*O000CR W

 Inline Digital Hydro.. @) SES:

CERN Cpen Data

@ sentinelcustomersa.. (@ Paletton - The

@ C#- CataGridyi

@ Modamob Akl

@ LED series paral

ENERATOR... Andre

da + A, O Ericlau-E

@ S News & Download B Documentation wittel dkSlack () GitHub

I Downloads

Latest NUnit 2 Releases
Download Types

NUnit 313 2 April 27, 2021
The preferred way to download NUNt is through the NuGet package manager.

Nunit Console 3.12 January 17, 2021
The latest releases of can always be found on the relevant GitHub releases pages

NUnit Test July 11, 2020

NURit Test Gel September 20, 2019

NUnit 3 Template for dotnet new CLI

Latest NUnit 2 Release
NUnit 2.7.1 August 19, 2019

NUnit Test

June 5, 2019

Older Releases

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

v Assets 10

nunit
NUnit.
NUnit.
NUnit.
NUnit. u nupkg

NUnit.En

NUnit.En
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5 NUnit Console 3.12.0 Setup

Setup Wizard

Wizard.

nunit.org

Back Mext

155

Welcome to the NUnit Console 3.12.0

The Setup Wizard will install MURit Console 3. 12.0 on your
computer. Clids Mext to continue or Cancel to exit the Setup

Cancel



Custom Setup
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 MUnit engine and the
= — v| NUnit Engine console runner that allows you to
N =3 - | NUnit Project Loader run tests.

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

""""" =3~ | NUnit 2. Driver This feature requires 63KB on your

--------- = ~ | MUnit 2.x Result Writer hard drive. It has 2 of 2
--------- = = | TeamCity Event Listener subfeatures selected. The
= ,I NUnit Cansale subfeatures require 1835KE on your
hard drive.
£ >
I Location: C:YProgram Files (x386)\MUnit.org), e
Reset Disk Usage Back Mext Cancel
TOITCIET
Share View

» ThisPC » Windows (C:) » Program Files (x86) » MUnit.org * nunit-console »

o Print ~ {Z) Photo Print

Name Date modified Type Size
addins 021 11:30 PM File folder
” agents 10/24/2021 11:30 PM File folder
” D nunit.bundle.addins 4/2/2018 2:18 PM ADDINS File 1KB
# |4 nunit.engine.api.dil 1/23/2021 3:03 PM Application exten... 18 KB
- Q{ nunit.engine.apixml XML File 55 KB
ple-lib D nunit.engine.core.dll Application exten.., 91 KB
-sample D nunit.engine.dll Application exten... KB
° nunit3-conscle.exe Application 163 KB
@ nunit3-console.exe.config Configuration Sou... 2KB
D testcentric.engine.metadata.dll Application exten... 173 KB
zrsonal
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1.0.5 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??

1.0.6 Java Unit Tests

1.0.6.1 Eclipse IDE (JUnit4 , JUnit5) 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%7

https://yasinmemic.medium.com/java-ile-unit-test-yazmak-birim-test-cal5cf0d024b

1.0.6.2 Java Application + JUnit In normal java application we can right click the project java-
sample-lib and add Junit case

22http://codehelper.net/unit-testing/opencover-and-reportgenerator-unit-test-coverage-in-visual-studio-2013-and-2015/
23https://www.codeproject.com/Articles/1276980/OpenCover-and-ReportGenerator- Unit- Test- Coverage-i
24https://www.vogella.com /tutorials/JUnit/article.html

25https://junit.org/junit5/

26https://junit.org/junit5/docs/current/user-guide/
2Thttps://examples.javacodegeeks.com/core-java/junit/junit-hello-world-example/
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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
https://www.vogella.com/tutorials/JUnit/article.html
https://junit.org/junit5/
https://junit.org/junit5/docs/current/user-guide/
https://examples.javacodegeeks.com/core-java/junit/junit-hello-world-example/

# FalRdQe CApiuarer & HI_I Juinin

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

w [ src

v -EE rell2

[

M. -
¥5 java-s

X 5 @

L E

Mew

Go Into

Open in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Mame

Paste
Delete

Build Path
Source

Refactor

Import...
Export...

References

Declarations

=

V

E4
Alt+5Shift+W »

W

Ctrl+C

Ctrl+Y
Delete

e

Alt+5Shift+5 »
Alt+5Shift+T »

e

e

=5

Java Project
Project...

Package

Class

Interface

Enum

Record
Annotation
Source Folder
Java Working Set
Folder

package

(R B R T S Ty S

[4] JavaIdIm el avd K | 4] &

celds;

import java.ioc.IOExc
public class JavaSam

lic static wvo:

if(name.isBli

1
System. o
telse {
System. o
¥

lic static im
int c = @;

c = atb;
return c;

lic static wvo:

10 Ammi B Ree® Ak

File /{ TODO Auto
Untitled Text File System.out.p
JUnit Test Casze .
! JavaSamplelil
int resylt =
Bxample... Create a JUnit test case i”t-F"
Other... Ctrl+ M System.out.p
32
32 i T
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= MNew 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.

() Mew JUnit 3test () Mew JUnit 4 test (@) Mew 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?
@BeforeAll setUpBeforeClass() @AfterAll tearDownbfterClass()
@Beforekach setUp() @AfterEach tearDownf()
constructor
Do you want to add comments? (Configure templates and default value here)

|:| Generate comments

Class under test: | cel03JavaSamplelib Browse...

@ < Back Mext = Finish Cancel
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$ Class Under Test

Test stubs will be generated for class:

1
| Javasam

Matching iterms:

€] JavaSamplelib - cel103 - java-sample-lib/src

B ce103 - java-sample-lib/src

@

oK

Cancel
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5 Mew JUnit Test Case

Test Methods

Select methods for which test method stubs should be created.

E

Available methods:

v [m] @, JavaSamplelib
[] @ ° sayHelloTo(String)
@ ° sumf(int, int)
@ ° main(String[])
v []® Object
[] ®° Object)
[] &'F getClass))
[]e" hashCode(
[[] ® equals(Object)
[1 o clonef
[] @ toString()
[] &'F notify()
[] &'F notifyAllQ
[1eF wait

2 methods selected.

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

Select All

Deselect All

@ = Back

Finish

Cancel



= MNew JUnit Test Case O *

JUnit 3 is 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 5 library to the build path

a4 Cancel

and you will have the following test class

HE FALRAyE CXpIOIST A U Ui = = [ |4 Javasdin pieLio.javd |2 JavaIdmpIeRpp.)avd [M] Jave-sarm pIe- - sy |

=4 java-sample-app
v (=2 java-sample-lib
=\ JRE System Library [JavaSE-16]

1 package cel@3;
2

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

1@
v @ sre 11 class JavaSampleLibTest {
v 1 cel03 12
[7] JavaSampleLib.java 13@ @Beforeall
[J} JavaSampleLibTestjava 14 static void setUpBeforeClass() throws Exception {
=, JUnit5 - ¥
?jd java-sample-lib-test 176 @nFrerall

18 static void tearDownAfterClass() throws Exception {
19 1
28
218 @BeforeEach
22 void setUp() throws Exception {
23 3
24
258 @AtterEach
26 void tearDown() throws Exception {
27 1
28
298 @Test
3@ void testSum() {
31 fFail("Not yet implemented");
32 1
33
34 @Test
35 void testMain() {
36 fail("Not yet implemented");
37 1
38
39}
48

Now we will create tests that check our function flowchart and return values
We need to cover all code branches that we coded
I have updated JavaSampleLib.java as follow to check outputs

JavaSampleLib.java
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package cel03;
public class JavaSampleLib {
public static String sayHelloTo(String name) {
String output = "";
if (!name.isBlank() && !name.isEmpty()){
output = "Hello "+name;
Yelse {
output = "Hello There";
}

System.out.println(output) ;

return output;

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

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

}
/7 public static void main(String[] args) {
// // TODO Auto-generated method stub
// System.out.printin("Hello World!");
/7
// JavaSampleLib.sayHelloTo ("Computer");
// int result = JavaSampleLib.sum(5, 4);
/7 System.out.println("Results is" + result);
// System.out.printf("Results is Jd \n", result);
/7
/7
// try {
// System.in.read();
/7 } catch (IOEzception e) {
/7 // TODO Auto-generated catch block
// e.printStackTrace();
/7 }
/7’
// }
}

and JavaSampleLibTest.java
package cel03;

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

import org.junit.jupiter.api.RepeatedTest;

import org.junit. jupiter.api.Test;

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

class JavaSampleLibTest {
JavaSamplelLib samplelib;

@BeforeAll
static void setUpBeforeClass() throws Exception {

}

OAfterAll
static void tearDownAfterClass() throws Exception {

3

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

}

O@AfterEach
void tearDown() throws Exception {

}

QTest
@DisplayName ("Simple Say Hello should work")
void testSayHelloTo() {
assertEquals("Hello Computer", JavaSampleLib.sayHelloTo("Computer"), "Regular say hello should |
}

Q@Test
@DisplayName("Simple Say Hello shouldn' work")
void testSayHelloToWrong() {
assertEquals("Hello All", JavaSampleLib.sayHelloTo("Computer"), "Regular say hello won't work")
}

Q@Test
@DisplayName("Simple sum should work")
void testSumCorrect() {
assertEquals (9, JavaSampleLib.sum(4, 5), "Regular sum should work");

Q@Test
@DisplayName ("Simple sum shouldn't work")
void testSumWrong() {
assertEquals (10, JavaSampleLib.sum(4, 5), "Regular sum shouldn't work");

}
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QTest
@DisplayName ("Simple multiplication should work")
void testMultiply() {
assertEquals (20, sampleLib.multiply(4, 5), "Regular multiplication should work");
}

@RepeatedTest (5)

@DisplayName ("Ensure correct handling of zero")

void testMultiplyWithZero() {
assertEquals (0, sampleLib.multiply(0, 5), "Multiple with zero should be zero");
assertEquals (0, sampleLib.multiply(5, 0), "Multiple with zero should be zero");

public static int[][] data() {
return new lnt[] [] { { 1: 2: 2 }: { 5) 3: 15 }’ { 121: 4: 484 };{ 21 2’ 2 } };
}

OParameterizedTest
@MethodSource(value = "data")
void testWithStringParameter(int[] data) {
JavaSampleLib tester = new JavaSampleLib() ;
int m1 = datal0];
int m2 = datal1];
int expected = datal2];
assertEquals (expected, tester.multiply(ml, m2));

if we run tests
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= java-sample-app
= java-sample-lib
B\ JRE System Library [JavaSE-18]
v [# src
v f7 cell3
JavaSamplelib.java
9 pleLib.j
m Jgr = Eammnlel i Tack inwem

=\ JUnit 3 et
':ﬂjd java-sampl Ty
Open With

Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Mame

Paste

X B @ [

Delete

Build Path
Source

Refactor

Import...

G E

Export...

References

Declarations

Refresh
Assign Working Sets...

Coverage As

Run As

Debug As

Restore from Local History...

QP %

Team

Compare With

Replace With
| Validate

Properties

F3

F\d
Alt+Shift+W >
*

Ctrl+C

Ctrl+V
Delete

*
Alt+Shift+5 »
Alt+Shift+T »

F5

Alt+Enter

1 package cel@3;

2
3= import static org.junit.jupiter.ap:
4
5 import org.junit.jupiter.api.Afters
& import org.junit.jupiter.api.Aftert
7 import org.junit.jupiter.api.Befor:
3 import org.junit.jupiter.api.Before
29 import org.junit.jupiter.api.Displ:
18 import org.junit.jupiter.api.Repeal
11 import org.junit.jupiter.api.Test;
12 import org.junit.jupiter.params.Pa:
13 import org.junit.jupiter.params.prc
14
15 class JavaSampleLibTest {
16
17 JavaSamplelib samplelib;
13
19 {#BeforeAll
28 static void setUpBeforeClass()
21 1
22
23 @afterall
24 static void tearDownAfterClassi
25 1
26
272 [iBeforeEach
28 void setUp() throws Exception i
29 samplelLib = new JavaSamplel
30 1
31
32 @Aftertach
33 void tearDown() throws Exceptic
34 1
33
368 @Test
37 @isplayName("Simple Say Hello
38 void testSayHelloTo() {
39 assertEquals("Helle Compute
e}
Ju 1 JUnit Test Alt+Shift+X, T
) ) le Say Hello
Run Configurations... wreng() {
lEi_ Problems (@ Javadoc @, Declaration El Co
<terminated> JavaSamplelLibTest (1) [JUnit] C:\Progr:

Hello Computer
Hello Computer

we will see all results there
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e - O R - R At
[# Package Explorer gu JUnit x =

T ¢ R = H -

Finished after 0.451 seconds

Runs: 14714 B Errors: 0 B Failures: 3

W @ JavaSampleLibTest [Runner: JUnit 3] (0.120 s
el Simple sum shouldn't werk (0.000 s)
W @ testWithStringParameter(int[]) (0.04% =)
el [1111, 2, 2] (0.049 5)
el [2] [5, 3, 15] (0.002 5)
el [3][121, 4, 484] (0.002 5)
gl [4]12, 2, 2] (0.005 )
el Simple sum should work (0.001 5)
el Simple Say Hello shouldn' werk (0.004 5)
el Simple multiplication should work (0,001 s)
el Simple Say Hello should werk (0.001 5)
v [t] Ensure correct handling of zere (0.001 <)
el repetition 1 of 5 (0.001 s)
el repetition 2 of 5 (0.001 s)
tE] repetition 3 of 5 (0.002 5)
tE] repetition 4 of 5 (0.002 5)
tE] repetition 5 of 5 (0.001 s)

= Failure Trace & e

also we can see the code coverage of tests
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'5_ Problems @ Javadoc @, Declaration [l Conscle |@a Coverage X
JavaSampleLibTest (1) (Oct 24, 2021 3:07:01 PM)

Element Coverage Covered Instructio..  Missed Instructions Total Instructions

v 22 java-sample-lib = 924% 182 15 187

~ [ crc = g24% 182 15 197

v H ce103 B 924% 182 15 197

[1] JavaSamplelibTest.java BE= 9% 145 13 158

v [J] JavaSamplelib.java L] 94.9 % 37 2 39

- v @ JavaSampleLib o od0% 7 2 30
L & sayHelloTo(String) = 9T7% 22 2 24
> & sum(int, int) E o 1000% 8 0 8
@ multiply(int, int] I 100.0 % 4 0 4

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
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1 package cel@3;
2
3 public class JavaSamplelib {

public static String sayHelloTe(String name) {

amar

String output = "";
if{!name.isBlank() && !name.isEmpty()){
output = "Hello "+name;

telse {
cutput = "Hello There";
h

System.out.println{output);

return output;

1
= public static int sum(int a,int b)
1
int c = @;
c = atb;
return cC;

i‘

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

1.0.6.3 Maven Java Application + JUnit Lets create Maven project with tests
Create a maven project

File -> New -> Maven Project
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= Mew Project

, Select a wizard

Create a Maven project

O >
—_— <
=

Wizards:

type filter text

=2 Project
w = Gradle
A Gradle Project
w = Jawva
ﬁ Java Project
¥ lava Project from Existing Ant Buildfile
w = Maven
T::L Check out Maven Projects from S5CM
1% Maven Module
'@ Mawven Project
v = Examples

U§ Editing and validating XML files

® < Back Mext =

Finish Cancel
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= Mew Maven Project O et

l

Mew Maven project i

Select project name and location

2|

Create a simple project (skip archetype selection)

Use default Workspace location

Browse...
[] Add project(s) to working set
More...
b Advanced
':?::' < Back Mext = Finish Cancel

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)

Lets give new sample java-sample-lib-mvnbut in this time we will create a maven project

28http://maven.apache.org/guides/introduction/introduction-to-the-standard-directory-layout.html
29https://examples.javacodegeeks.com/core-java/junit/junit-hello-world-example/
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‘= Mew Maven Project

Mew Maven project

Configure project

Artifact

Group Id: com.cell3

Artifact Id: | java-sample-lib-ext

Version: 0.0.1-5MAPSHOT w

Packaging: | jar -

Mame: Java Sample Lib

Description: | Java Sample with Unit Test

Parent Project

Group Id:

Artifact ld:

Version: w Erowse... Clear
b Advanced

® < Back Mext = Einish Cancel

v _T:“' java-sample-lib-ext
(# src/main/java
(. src/main/resources
8 sre/test/java
8 src/test/resources

> B JRE System Library [J125E-1.5]

% = src
[ target
| porn.xml

pom.xml file
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<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.o0rg/2001/XMLSchema-instance
<modelVersion>4.0.0</modelVersion>
<groupId>com.cel03</groupIld>
<artifactId>java-sample-lib-ext</artifactId>
<version>0.0.1-SNAPSHOT</version>
<name>Java Sample Lib</name>
<description>Java Sample with Unit Test</description>
</project>

we will add JUnit 5 for our project

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemalocation="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.cel03</groupld>
<artifactId>java-sample-lib-ext</artifactId>
<version>0.0.1-SNAPSHOT</version>
<name>Java Sample Lib</name>
<description>Java Sample with Unit Test</description>

<dependencies>
<dependency>
<groupId>org.junit.jupiter</groupIld>
<artifactId>junit-jupiter-params</artifactId>
<version>5.7.1</version>
<scope>test</scope>
</dependency>
</dependencies>

</project>

it will automatically download libraries
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kS

L

W

N

java-sample-lib-ext

(% src/main/java

(% src/main/resources

B src/test/java

8 src/test/resources

» B JRE Systern Library [J125E-1.5]
v B, Maven Dependencies

[

% ﬂ apiguardian-api-1.1.0,ar - C:\Usersiuge
% ﬂ junit-jupiter-api-3.7.1.Jar - C\Users\uge
% ﬂ junit-jupiter-pararns-3.7.1,jar - T\ Users
% ﬂ junit-platfoerm-coemmeons-1.7.1.jar -
> ﬂ opentestdj-1.2.0,ar - C:h\Users\ugur.con
% = srC
= target
[m| pom.xml

oo e =

M) - . 18
w =% java-sample-lib-ext 112

(% src/main/ja
% src/main/re
8 crc/ftest/jav
[ src/test/res

<dependen

Mew » Java Project

Project...

0

Cpen in Mew Window
Open Type Hierarch F p
» i JRE System pen Type Hierarchy | H7 Package
w B, Maven Dep Show In Alt+Shift+W > (& Class
> (8 apiguarc Show in Local Terminal > €% Interface

> (8 junit-jug G Enum
5 (9 junit-jug Copy Ctrl+C - |

| Create a lava packa

Create java sample library in cel03 package, first create java package
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= Mew Java Package O
Java Package

Create a new Java package.
Creates folders corresponding to packages.
Source folder: Java-sample-lib-ext/src/main/java Browse...
Mame: cell3
[] Create package-infojava

Generate cornments (configure templates and default value here)
@ Finish Cancel

In this package create library class
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v::‘;'- java-sample-lib-ext
w [ cro/main/java

v #f '
> [2
2 srcf
B srcf
B srcf
» B JRE
w B Mav

> O

Mew

Go Into

Open in New Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy Qualified Name

F4
Alt+Shift+W

Ztrl+C

>

¥

176
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Java Project

Project...

Package
Class
Interfac

Create a
o Create
Record

Annotation



= Mew Java Class O
Java Class
Create a new Java class. @
Source folder: Java-sample-lib-ext/src/main/java Browse...
Package: cell3 Browse...
[ ] Enclosing type: Browse...
Mame: JavaSampleLib|
Meodifiers: (®) public () package private protected
[ ]abstract [ ]final static
Superclass: Java.lang.Object 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
@ Finish Cancel

copy content from other library

package cel03;
public class JavaSampleLib {

public static String sayHelloTo(String name) {
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String output = "";

if (!name.isBlank() && !name.isEmpty()){
output = "Hello "+name;

telse {
output = "Hello There";

}

System.out.println(output) ;

return output;

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

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

}

Now lets create tests inf src/test/java

;ommy v s
v _T:”f- |ava-sample-lib-ext
v [ src/main/java
v B cell3
5 [J] JavaSampleLib.java
(. src/main/rescurces

i srdfnrl' fianea

B8 <rc/i MNew » (2% JavaProject
y lj‘" JRE Open in New Window [ Project..
w B Mav
\ Ig 3 Open Type Hierarchy F4 ' Package
5 A ju Show In Alt+Shift+W > (& Class Create a Ja
> o Show in Local Terminal > & Interface
> (8
y Ig a Copy Ctrl+C G Enum
» = src G5 Copy Qualified Name @ Record
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= Mew Java Package O
Java Package

Create a new Java package.
Creates folders corresponding to packages.
Source folder: Java-sample-lib-ext/src/test/java Browse...
Mame: cel03
_| Create package-info.java

Generate comments (configure templates and default value here)
@ Finish Cancel

create a JUnit Case
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=% Ercymalny resources

w B sroftest/java

B ce
B sro/te
s B JRES
w B Mave
> (8 ap
> (98 jui
> (98 jui
5 (58 jui
> (8 of

5 = src
= targe
[M pom.

B

IE|
b 4

% B E

Mew

Open in Mew Window
Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Mame

Paste
Delete

Build Path
Source

Refactor

Import...
Export...

Refresh
Assign Working Sets..,

Fd-

L

Alt+Shift+W

Ctrl+C

Ctrl+V
Delete

e

e

Alt+5Shift+5 »
Alt+Shift+T »

-n
L

Java Project
Project...

Package

Class

Interface

Enurm

Record
Annotation
Source Folder
Java Working Set
Folder

File

Untitled Text File
JUnit Test Case

re’

Example...

Create a JUnit test ¢

Other...

Ctrl+ M

12 0 Hm i Bshee@a® Gk
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5 Mew JUnit Test Case

JUnit Test Case

Select the name of the new JUnit test case. Specify the class under test to
select methods to be tested on the next page.

E

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

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

Superclass: Java.lang.Object Browse...

Which method stubs would you like to create?

@Beforehll setUpBeforeClass() @AfterAll tearDownAfterClass()

@Beforebach 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. Configure project compliance and the project build

path.

@ < Back Next > Finish
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! 5 Mew JUnit Test Case

Test Methods

Select methods for which test method stubs should be created.

E

¢ Awvailable methods:

v @ JavaSamplelib
@ ° sayHelloTo(String)
@ ° sum(int, int)
@ multiply(int, int]
v [1® Object
[1 @° Object()
[] &'F getClass()
[] @" hashCode()
[]® equals(Object)
[ oM cloned
[]® toString()
[] &' notify()
[] &'F notifyall]
[]eFf wait]
[ &'F wait(long)

3 methods selected.

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

Select 4All

Deselect All

@ < Back Mext =

Finish

182

Cancel



_— ' -

(% src/main/resources
w [ sro/test/java
v B cell3
[}l JavaSampleLibTestjava
8 src/test/resources
B\ JRE System Library [J25E-1.5
v B, Maven Dependencies

| N T N [ . Tt 1 (R

you will simple template

package cel03;
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 {

}

OAfterAll
static void tearDownAfterClass() throws Exception {

}

@BeforeEach

void setUp() throws Exception {
}

@AfterEach
void tearDown() throws Exception {

}

QTest
void testSayHelloTo() {

fail("Not yet implemented");
}

QTest
void testSum() {
fail("Not yet implemented");

QTest
void testMultiply () {

fail("Not yet implemented");
}
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now lets copy tests from other projects

» |4 JavaSamplelibTest.java

o i, JUnit 5

v _TjJ- java-sample-lib-ext

w [# sro/main/java
w Bt cel03

» [4] JavaSampleLib.java

[ src/main/resources
w [ sro/test/java
w Bt cel03
>[4 JavaSamplel
[ src/test/resources
» B, JRE System Library
w E, Maven Dependenc
> A apiguardian-api
» 5 junit-jupiter-api
5 (8 junit-jupiter-par
5 (8 junit-platform-c
5> A opentestdj-1.2.0
¥ [= src B
(= target
[m] pormaml
X

L E

QP %

Mew

Open

Open With

Open Type Hierarchy
Show In

Show in Local Terminal

Copy
Copy Qualified Mame

Paste
Delete

Build Path
Source

Refactor

Import...
Export...

References

Declarations

Refresh
Assign Working Sets..,

Coverage As

Run As

Debug As

Restore from Local History...
Teamn

Compare With

Replace With

Alt+Shift+W >
»

Ctrl+C

Ctrl+V
Delete

¥
Alt+Shift+5 »
Alt+5Shift+T »

o LN [T SR Vs T I I R W B S Y I N T S T T T N S [ o Y N - L= =
1 1

[V T - WY % T S I I TR

il

@Beforeall
static void setUpBei

}

@afterall
static void tearDowr

¥

{iBeforeEach

void setUp() throws
samplelib = new

¥

@afterEach
void tearDown() thre

@Test
[@DisplayName (" Simple
void testSayHellaTol

assertEquals("He
¥

@Test

[@DisplayName (" Simple

void testSayHelloTol
assertEquals("He

¥

@Test
@DisplayName( " Simpls
vold testSumCorrect)

assertEquals(9,
¥

@Test

find znlavama " Cimnl s

|#] Problems @ Javadoc [£), Declz
Merged (Oct 24, 2021 5:08:54 PM)

Run Configurations...

v [# src
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v i cel03

w [J] JavaSamplelibTest.ja
> G4 JavaSamplelibTest

v [J] JavaSampleLib.java
s (3 JavaSampblelib



[ Package Explorer g JUnit x

T ¢ e®dlRE| Q8

Finished after 0,407 seconds

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

W ﬁ JavaSampleLibTest [Runner JUnit 3] (0.129 5)
E Simple sum shouldn't werk (0,000 =)
W ﬁ testWithStringPararmeter(int[]) (0.04% =)
el (1101, 2, 21 (0.049 5]
el [2] [5, 3, 15] (0.002 <)
gl [3][121, 4, 484] (0.001 5)
g [4112, 2, 2] (0.003 5)
I'.'El Simple sum should work (0.0032 =)
E Simple 5ay Helle shouldn' wark (0,003 =)
I'.'El Simple multiplication should work (0.0032 5]
I'.'El Simple 5ay Helle should werk (0.002 <)
v ﬁ Ensure correct handling of zero (0.002 =)
el repetition 1 of 5 (0.002 5)
el repetition 2 of 5 (0.001 5)
el repetition 3 of 5 (0.001 5)
el repetition 4 of 5 (0.002 5)
] repetition 5 of 5 (0.002 <)
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7 eclipse-workspace - Java-sample-lib-ext/src/mamn/jave/ ce103/ JavasampleLibjava - Eclipse IUE

ile Edit Source Refactor Mavigate Search Project Run Window Help

- B E-Bie -0~ Q- G- @y~ P dFE T oD oA

§ Package Explorer gt JUnit X = 0 | [ JavaSamplelibjava X

By | Eﬂlq)‘ . m [ - 8 # 1 package cele3;
2

o e L s 3 public class Javasamplelib {

wns: 14714 8 Errors: 0 o Failures: 3 4
5= public static String sayHelleTo(String name) {
I}
7 String output = "";
. E‘g JavaSampleLibTest [Runner: JUnit 5] (0.278 5) 8
¢l Simple sum shouldn’t work (0.0175) @ 2 iF(!"E’"E-iSElf"k() gg Iname. isEmpty()){
] testWithStringParameter(int[]) (0.084 <) 1o output = "Hella “tname;
) 11 Yelse {
£E] Simple sum should work (0.002 <) 1z output = "Hello There";
g1 Simple Say Hello shouldn' work (0,005 5) 13
ZE] Simple multiplication should work (0.002 <) 14
JE] Simple Say Hello should work (0.002 5) 15 System.out.println(output);
E’g Ensure correct handling of zero (0,002 5) ig T G
18 ¥
19
26 public static int sum(int a,int b)
21
22 int c = 8;
23 c = atb;
24 return c;
25 T
26
278 public int multiply(int a, int b) {
28 return a * b;
29 3
30
31
32 }
33

£ Failure Trace B |5 &85
org.opentestdj.AssertionFailedError: Regular sum shouldn't work ==> expected: <10= |
t ce103 JavaSampleLibTest testSumWrong(JavaSampleLibTest java:52)

t java base/java.util Arrayl ist forEach{ArrayList java:1511)

£ at java.basefjava.util ArrayList.forEach({ArrayList.java:1511)

]

JavaSamplelibTestExt (Oct 24, 2021 5:39:34 PM)

|"7. Problems @ Javadoc @, Declaration & Console [za Coverage X

Element
v (22 java-sample-lib-ext
v B src/test/javs
v i cel03
3] JavaSampleLibTestjava
~ [ sre/mainfjava
v 3 cel03
[J] JavaSampleLib.java

Coverage

Hu=

924 %
9N.8%
9.8%
91.8%
049 %
949 %
94.9 %

That’s a part of java unit testing...

1.1 TDD (Test Driven Development)

1.2 Test and Deployment Automation Management

1.2.0.1 Travis-CI + C

1.2.0.2 Travis-CI 4+ Cpp

1.2.0.3 Travis-CI + C

1.2.0.4 Travis-CI + Java
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Missed Instructions
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2 References

GitHub - MicrosoftDocs/cpp-docs: C++ Documentation®’

30https://github.com/MicrosoftDocs/cpp-docs

187


https://github.com/MicrosoftDocs/cpp-docs

	CE103 Algorithms and Programming I
	Week-4
	Introduction to Code Reusability and Automated Testing
	Shared Library Development
	C Programming (Static Library)
	C++ Programming (Static Library)
	C/C++ WSL Option
	C/C++ Remote Linux Option over SSH
	C# Programming (Dinamik Library)
	Java Programming

	Program Testing
	Unit Test Development
	C Unit Tests
	C++ Unit Tests
	C# Unit Tests
	Visual Studio Community Edition (MSTestV2+.Net)

	TL;DR
	Download and Setup OpenCover, NUnit Console, Report Generator without Package Manager
	OpenCover
	ReportGenerator
	NUnit Console
	NUnit + MSTest Batch Report Generation (Not Tested)
	Java Unit Tests
	TDD (Test Driven Development)
	Test and Deployment Automation Management

	References

