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94 IDE - IntelliJ (why IntelliJ?)
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2 IDE - Intelli) (JDK - Installation)

ORACLE % — JDK CH22E — DOWNLOAD — Accept License Agreement 41 EH

Dirvdascs.

Java SE Downloads

Jrve Pattor

e Plgors, Stardard Edton

o 50 T Jrvd S5 Plasoey

Oracle JOK

ol Sevwicpen o Wow JOM vebonn:

2 md pat Crace JOK under b

8 Software verification Team 4 #(

Java SE Development Kit 10 Downloads

Thank you for downloading this release of the Java™ Platform, Standard Eddion Development Kit
(JOK™). The JOK is a development environment for buliding apphications, and components using the
Java programming language

The JOK includes tools useful for developing and testing programs wetlen in the Java programmng
language and running on the Java platform

See also

o Java Dovoloper Newstatior: From your Oracle account, seloct Subscriptions, expand
Technology. and subscribe to Java

por Day hands-on workshops (fr

) Decline License Agreement

Product / Flle Description File Size Download
Linux 306 MB #idk-10.0.2 linux-x64 bin.rpm
Linux 33843 MB K11 - .
macOS 36546 MB
Solaris SPARC 207.07 MB
Windows 360.25 MB



02 IDE - Intelli) (JDK - Installation)

— S A0 A 2K TH7|X| 2=

Java SE Development Kit 10.0.2

You must accapt the Oracle Binary Code License Agreament for Java SE te download this
softwarne,
Thank you for accepting the Oracle Binary Code License Agreament for Java SE; you may
now download this software,

Praduat | Flle Deseription File Size Dawnload
Linux A06 MB  #jok-10.0.2 limux-x64 bin,mm
Linux 33843 MB  #jdk-10.0.2 linux-x84 bin.A

macls J0546 MB  #|dk-10.0.2 osx-xEd Bin, dmg
Solaris SPARC 207.07 MB  #jdk-10.0.2
Windows Bok-10.0.2

% Gradle & JUnit 55 $I6lAl= JDK 8 0|4+ AL 6j{oFEt (ST AlR)
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Java SE Development Kit 10.0.2

You must accapt the Oracle Binary Code License Agreament for Java SE te download this
softwarne,
Thank you for accepting the Oracle Binary Code License Agreament for Java SE; you may
now download this software,

Pradust | Flle Deseription File Slze Dawnlaad
Linux J06 MB dk=-10.0.2 W=k
Lirwix

Solaris SPARC
Windows



© @® .. JDK 8 Update 201

Java Development Kit

( Double-click on icon to install

JDK 8 Update 201.pkg
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« JDK 8 Update 201 &x| « JDK 8 Update 201 &%

‘Macintosh HD'0l| = MX|

JDK 8 Update 201 &x| =174 A|Zl5}7|

A9 AHEE 37t2| 587MBS(2) AtxI5tA ELict.

CH&h CjA3 AMEd
47| /¥

Mx

The Java Development Kit is a development environment =l

for building applications, applets, and components
using the Java programming language.

The Java Mission Control profiling and diagnostic tools

o
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‘& JDK 8 Update 201 MX|

X7t 4SHo= A=E|ASLIT.

274
Next Steps?
CHAL C|lA S ME . o ;
et EA3 A Access tutorials, APl documentation, developer guides,

Mx 28 release notes and more to help you get started with the JDK.
Ax]

2%

)

_
—

Javar

ORACLE
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02 IDE - IntelliJ (IntelliJ - Installation)

Intelli) A X| g
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02 IDE — IntelliJ (IntelliJ - Installation)

Download £ &l

IntelliJ IDEA Coming in What's New Features Learn Buy

Upcoming Webinar: The Serverless Developer Tuesday, October 30, 2018, 15:00-16:00 GMT X

ZIL.\

DOWNLOAD °
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02 IDE - IntelliJ (IntelliJ - Installation)

Download 28 — 2% X|A| ME} & Download =&l

=

BRAINS W)

IntelliJ IDEA What's New Features Learn Buy

Download IntelliJ IDEA

Ultimate

For web and enterprig
development
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02 IDE - IntelliJ (IntelliJ - Installation)

Download 22 - X[ X MEH & Download 22! — AX| ot &l

— OfO|2 "Applications” £ =Z .
0 IntelliJ IDEA

THE DRIVE
TO DEVELOP

IntelliJ IDEA

Thank you for downloading IntelliJ
IDEA! ”

IntelliJ IDEA Applications

Your download should start shortly. If it doesn't, please use the
Download and verify the file

Started

41

IntelliJ IDEA
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— IntelliJ (Intelli) - Installation)

O ® Complete Installation

Import Intelli) IDEA settings from:

Custom location. Config folder or installation home of the previous version:

© Do not import settings

[ - |
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2 IDE - IntelliJ (IntelliJ - Installation)

"OK" 2 &l — Ul theme — Keymaps — Launcher Script, Default & Featured plugins

Ul Themes — Keymaps — Launcher Script — Default plugins — Featured plugins

Set Ul theme

* Darcula Light
C3module [ @ Hellowor 5
@ Hellow £ import javax.swing.s;

a2 import java.awt

o » 9
& .

- 2.3 public class Helloworld

e )

E B label.

D! < L frame.
] e o ] frme
framed

+-BOB framed

frame.

v Y oL akpoint N
¥ Line 6 in HelloWorld.}
v © Exception Breakpoints public sta

new He

Ul theme can be changed later in Preferences | Appearance & Behavior | Appearance

Skip Remaining and Set Defaults

Ul theme

8 Software verification Team 4 #(

public Helloworld()
JFrame frame
JLabel label

| Themes — Keymaps — Launcher Script — Default plugins — Featured plugi

Select keymap scheme

« I've never used IDEA 1 used IDEA before
Mac OS X keymap

EXAMPLES
AN Generate
XN Go to class

Y Delete line

{

new JFrame(“Hello wo:
new JLabel();
\abel.setFont(new Font("Serif"

d later in Preferences | Keymap

Line Breakpoints s Back to Ul Themes Next: Launcher Script

¥ Line 6 in HelloWorlc

& Exception Breakpoin

i e aetioain Ke mabps
All exceptions

% Django Exception Brd

Next: Keymaps

Create Launcher Scriot

|1}

Test Taols

ult plugins — Featured plugins
Download featured plugins

We have a few plug

that most users like to download. Perhaps, you need

Scala Live Edit Tool IdeaVim

Plugin for Scala language support Emulates Vim editor

Ak .
Install Install Install and Enable
NodeJS IDE Features Trainer
Node Js Integration ic shortcuts and essential
es with quick Interactive
Install Install
New plugins can also be downloaded in Preferences | Plugins
Skip Remaining and Set Defaults  Back to Default plugins Start using Intelll IDEA

Launcher Script, Default plugins, Featured plugins
(U430 = 2™H7IS3tE 2 Next)



02 IDE - IntelliJ (IntelliJ - Installation)

"OK" 28 — Ul theme — Keymaps — Launcher Script, Default & Featured plugins
- St Adez 219

Q C IntelliJ IDEA License Activation

* Activate Evaluate for free Buy Intelli) IDEA

Activate license with:

¢ JetBrains Account Activation code License server

Username or email:

Password: Forgot?

Exit
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02 IDE - IntelliJ (IntelliJ - Installation)

"OK" 28 — Ul theme — Keymaps — Launcher Script, Default & Featured plugins
— St AFez2 219 - 82X 2tz

* IntelliJ IDEA

ULTIMATE 2018.3

A

Licensed to seunghwa shin

Subscription is active until March 22, 2020

JET
BRAINS
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03 Build Environment - Gradle

1) Groovy ¢10{ 7[Hto] RIE AFHEHEZS

AEStE LELL BE AHS8 &=+

2) Ant9| task T+x2t
Maven?@| repository AFHE 7tHs.
%

— Ant2} Maven?| O[F & &

= O.

-aradle

3) HE ds a2 2ol LYot 7|15 NS
4) Plugin = &8¢ &84 £5
=0

— PMD, Sonar & 2| static analysis tool=

plugin®| HEHZ HEZ = US.

21
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03 Build Environment — Gradle (Maven vs Gradle)

o
> Pomxml= O| &%t HaztEl 2E A[AH > JVMO| M =0t7t= groovy 9101 7|dt
— S50l 940 HEE — HEO| X QA F
Al xmlI=Z F2|5H7| O 2. Z2 02 AN EH B Jts.
— 012{ dependencyE F7I 42 — xmlOj| H|3l code”t 7tZT
code?} 20 X[ 7t=-80[ BO{ 4.
— project 0| S&5-40| 47| — project Zt0f] S5-40| M7|H
O|F ®Ao=7|7t S&E. d5S Sl o8 “ts.
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03 Build Environment — Gradle (Maven vs Gradle)

Apache Commons Lang 3 build time N ~ y .
M Gradle 40 W Maven 3.3

Build cache, Gradle daemon &2
7l1==2 AFESHY mavend| H|SH

Build performanceE M Al .

— StLtO| program= 7 &5t7| 2[5l

Small multi-project build times B Gradle 20 B Maven 35 El._JI\_gl OI_I % Ol O:I E_I E-I _JI\_'ééL-I '(')'l_E
L build 3+E 4 2t5HH
performancel| 7|82
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03 Build Environment — Gradle (Installation)

Releases

cripts for bash and zsh can be downloaded from the gradle-

Getting Started Resources

The Gradle team offers free introdu aining and advanced training courses bi-monthly.

There are m: arted quickly. Source distributions
also include C ot yet written.

D v5.3

Mar 20, 2019

Feb 08, 20
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Intelli) IDE O A= Gradle ProjectZ

HZ A4+ US.

SA|BF Z Qo 2t CFE version2
Gradlez AfES = USZ.

https://gradle.org/releases/

JDK 7 Olg= Ar&otes =2 0sOf
M X| 7ts5HH Groovy Library= ZE25H0] HY AL,

— Groovy LibraryE M2 X[ EL 9=,


https://gradle.org/releases/

03 Build Environment — Gradle (Installation)

I [ [ = | Intell]

v 4 » WHPC » EZ O23 (D) » Intelli)
L]
3 HE 717
B HE =t
J oe=c
E =4
=] AHE & gradle-5.3-all zip
O U pC || Intelliliml

@& OneDrive

0 4 pc
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3 Build Environment — Gradle (Installation)

v 3 Ht2 77|

ﬁ )

Hre st

2% 023 D)

HEE 7170 2
HEHS E20= B F

F7HL)
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3 Build Environment — Gradle (Installation)

Kang Jung Mo®j CHEH AR BHa=(U)

B f

OneDrr\re CUsersWkang Jung MowOneDrive
Path CUserswkang Jung MowappDatattlocal..
TEMF

T™MP
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03 Build Environment — Gradle (Installation)
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3 Build Environment — Gradle (Installation)

Kang Jung Mol CHEF AFEAF BE=(U)

OneDrive HO=71@)..
Path C:Users
TEMP ALY D
TMP

Y= OIFWY)

S E ()]

| Dewintelli#¥gradle-5.3-allwgradle-5.3%bin

PATHEXT
PR(

O|= Path 0= 25 F7roi=L.
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03 Build Environment -

Cifilsers®kana Jung Mo=gradle —version

Welcome to Gradle 5.3

Here are the highlights of this release:

- Feature wariants AKA "optional dependencies"

- Twpe—safe accessors in Kotlin precomeiled script plugins
- Gradle Module Metadata 1.0

For more details see hitps!//docs aradle org/S. 3/ releasenotes  himl

Gradle 5.3

Build time: 2018-03-20 11:03:23 UTC

Rewvision: fhcBATIET 48598t dbfETI9T 4dbEate08 432 c2al

Fotlin: 1.3.21

(3 ooy 2.9.4

Ant dpache Ant(TH) wversion 1.9.13 compiled on July 10 2018
S 1.8.0.201 (Oracle Corporation 25.201-b033

DS Windows 10 10,0 amdg4d

8 Software verification Team 4 #(

Gradle (Installation)

XiAO| CHREE g2
Gradle?2| version0| HA™Mo 2

L}Q = X| &HOIBtLY,

—



03 Build Environment — Gradle (Installation)

Settings

Q- gradle Build, Execution, Deployment * Build Tools * Gradle | ntel | iJ | D E% AEI 6&';' Al 9:|

Linked Gradle projects

Keymap
¥ Editor startGradle AR
Inspections Project-level settings _x|__|'_x AI‘ EI- D‘Il L H |- O‘” A‘I
1 O - T
File and Code Templates Use auto-import
Live Templates Create directories for empty content roots automatically
(e Group modules: using explicit module groups (*) using gualified names F A | S tt' xl- o I:El (@) _I
Plugins e e Ing o= 171
¥ Create separate medule per source set
¥ Build, Execution, Deployment "

V| stor oject files externally
¥ Buld ook Use d recommended) N
- Use c k configuration (6 Grsdle wrspper customizstion in buid script 74 AﬁH xol- O_” G rad |e% ?:-II A_I'II Ol_l- EI—

Runner * | Use local gradle distribution

xperimenta . .
S Gradle heme: D:#intelli¥gradle-5.3-allwgradle-5.3

;::v;::m Compller Gradle M: = Use Project JOK ml User local Gradle distribution % AI_=| O-”

Global Gradle settings

Ser.-iceclilect;l;.-\:sth C:/Users/Kang Jung Mo/ gradle X-”5- :?_— Gradle home 73;%

Gradle VM options:

? 0K Cancel

8 Software verification Team 4 #(



3 Build Environment — Gradle (Gradle project)

Project SDK: |Bm 18

File | Edit uild Run Tools WVCS Window

o m Java Enterprise
B - otlin DSL build script
= Open.. Project from Existing Sources... £ JBoss AL T e
Open URL... Project from Version Control » o Additional Libraries and Frameworks:
JZME
Open Recent L4 Module... v
Close Project Module from Existing Sources... M Clouds
& Settings... Ctrl=Alt+S | & Scratch File Ctrl+Alt+Shift+Insert Spring
I Project Structure... Ctrl+Alt+Shift+S . Groovy
_ ) | Java FX : . :
Other Settings » " Intelli) Platform Plugin
. : 'W' Android
ort Settings... i
Import Settings I Kotlin
Export Seffings... Intelli) Platform Plugin - :
' Kotlin ()

Settings Repository.
- ® Spring Initializr )
Sync Settings to JetBrains Account.. - o Web

Export Project to Eclipse... M aven

Export to Zip File... ;
= Bl M Gradle

Ctrl+5
Chrl+Alt+Y Groovy
ches / Restart...
®® Application Forge
Power Save Mode Static Web
Exit F Flash

L "
Kotlin

'm Empty Project

Next

8 Software verification Team 4 #(



03 Build Environment — Gradle (Gradle project)

New Project

Groupld Software Verification

Artifactld Presentation

\ersion 1.0 - SMNAPSHOT

Groupld : Wi projectE& 2E project Z0|AM DFSHA AHSHA 8l == Id.
package BE HAil& 20
Z[2BF Y7} control & == U= domain 0| & 7HAOF &

ex) krac.konkuk.dslab, org.apache.maven

Artifactld : H{ SE&5 4=t jar L2 9| O|F= MLt
oh 2EAZ2E G0t SaEAt=s AEoHK| B0t

Version : TAtR} . @ 2 O|F 0 Xl LHIA Ol version WENE At HCt

8 Software verification Team 4 #(



03 Build Environment — Gradle (Gradle project)

Mew Project

Use auto-import

Use auto-import
Group modules: using explicit module groups (#*) using gualified names (o] ExP,S 1 =
f g ex] droup gg - —|T'__C§ ||braryE

v Create separate |‘n!‘:!‘|l||r— Der source set
*) Use default gradle wrapper (recommended) Xl_E (@) E x 7 |_'('5H s
o — I Q.
Use local gradle distribution

Gradle home:

Gradle WM: Use Project DK

default / local
- Intelli) IDE LHE 9]

GradleS A2

MNew Project

Use auto-import Z—\l Ol_l Xl , I' Ilz-ll

=~
Group modules: using explicit module groups (® using gualified names
Create senarate () 2 Der SO =] o H O ;
¥| Create separate module per source set l:l-_l'__ I:I-: version _C_)_
Use default gradle wrapper (recommended)
*) Use local gradle distribution G rad |e% A'__g_ =

Gradle home: | Dointelliwgradle-5.3-allwgradle-5.3

Gradle JWM: Use Project DK



03 Build Environment — Gradle (Gradle project)

W% Presentation Ml src - IR main e
. — ol Hoi7ts B
g Vv I Presentati
W L xS ofEre
> 5
B bui “lean
> Bves FinishE +2H Fut 22
> BN .idea
S
=l Gradle projectZt g &
oy e Xt 71
v bt =-1)
s __ BFOF default Gradle O] OfL|2}
W build.gradle s
| M settings ;lsc‘ie v
> i E 3l Libraries Local GI’aC“e E |_-IE % %_CI)_
‘6 Scratches and Consoles ~

gradle EE7} 8l2.

8 Software verification Team 4 #(



03 Build Environment -

v gradle
3 53
> buildOuty leanu
> VCS
> I .idea
i src
B= mair
¥ g mai
W= resource
v I test

Default 7} Otd [j

— gradle 267} 2.

8 Software verification Team 4 #(

Gradle (Gradle project)

Project » =
¥ I example Dexample
> .gradle
> idea
b gradle
v wrapper
gradle-wrapper.jar
1| gradle-wrapper_properties
> 5re
build.gradle
gradlew
gradlew.bat
settings.gradle
» Il External Libraries

'© Scratches and Consoles

Default & [f
— gradle 207} /U2,



03 Build Environment -

k4

Project = (¥
¥ g eample D%example
[ gradle
[ Jidesa
L gradle
v wrapper
gradle-wrapper jar
i1 gradle-wrapper.properties
> SIC
build.gradle
gradlew
gradlew.bat
settings.gradle
» Il External Libraries

© Scratches and Consoles

8 Software verification Team 4 #(

Gradle (Gradle project)

X Gradle wrapper?

Gradle wrapper= projectE builde [f
gradle/wrapper CIHIE2|E M85t

e CIHMEC|0 jars SAME.

O] AE{Z VCS(Version Control System)0f =2| &
CHE AR S2 javalt Gradle2

F7t2 dXg €t foX| 0,

2L S ol XS0 25 2% HTHY| Gradles



03 Build Environment — Gradle (Gradle project)

Project - B = O — — =
¥ = Presentation  D-#Presentation Src iEﬁEI LH 0” source code=
> gradle
> ddea N . . IT
v sic X-lél.ol't main EE—|9|'
¥ g main
o
Mew . Java Class H S SOUrce COdeOH H =
v .t;t o Cut ctrl+x N Kotlin File/Class _ .
= Copy ctriec | B File test source codeE X &ot=
Copy Path Cirlsshiftec B Scratch File  Cirl
il Copy Reference Ctrl+Alt+5hift+C Package ) - o
— A paste Ctrlsy | fha FXML File test EH 2 LI+=0{ 4 UL},
cetti 0 Fdalt Ctri+V
__._|.n:| P - e package-info.java

8 Software verification Team 4 #(



03 Build Environment — Gradle (Gradle project)

Project v BT & — Calculator java
¥ g Presentation D:#Presentation i
> gradle I a b a+h
> ddea
v I (int a b a-b
¥ main
- I a b a=+h+
> Java
= resources ( X by b
¥ g test 1
java 18
= resources

build.gradle
settings.gradle
® Il External Libraries

© Scratches and Consoles

Build test & JUnit testE |t test code Z&HM

8 Software verification Team 4 #(



03 Build Environment — Gradle (Gradle project)

TestE |5t classOfl HAME £ B creste Test

Testing library: JUnits -
Alt + Enter — Create Test = &l.

® junit5 library not found in the module Fixt
Ol [[H testing % _?_l'élj- JUnit 5 ||brary7|- Class name: CalculatorTest

Superclass: i
(I:)I)-Ik%% OEI- _)I\_ 9)“:'- Drestination package: A

Generate: setUp/@Before

a ator.java Fee A
Calculator jay tearDown/ @After

1 : :
P 1 Generate test methods for Show inherited methods
= ® safe delete 'Calculator' »
= 0 ° - Member
¥ Create Test - addiaint, beint):int
F Create subclass ) o S
o subfaint, beint)int
5 Add Javadoc )

. : rul{a:int, bint):int
7 Make package-private b

diviazint, biint):int
i a b a/sb

? 0K Cancel
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03 Build Environment — Gradle (Gradle project)

Project = o - o — Calculator java ¥ Software Verification.Presentation
¥ I Presentation D:WPresentation pluging §
> gradle id
> Jidea t
¥ SrC
¥ g main grou?
> java WEFS | On
= resources _
¥ I test
Jjava repositories {
= rEsOUrces mavenCentral ()
build.gradle F
settings.gradle
» il External Libraries dependencies {
© Scratches and Consoles =St
testConpi e

testRunt ime
testRunt ime
testRunt ime

testRunt ime

FixS £9l download B2 =% QX| 0t

Gradle2 &9l build SIHA 2|Ed library0ll =7t AHE 7HSSIHLE
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03 Build Environment — Gradle (Gradle project)

[Repositories]

Calculator java # Software Verification.Presentation
e o|Z 2to|=2{2|7t
h
arop MY A=
wersion

= 0O
NEAE S

oo

repositories o

mavenCentral | eX) https://mVﬂ I’epOSitO ry.com/
'

dependencies |

et e [dependencies]
testConpile
testRunt ime : s : , g -6H %I- projeCt % bU||d OEI- [[H

testRunt ime ré_g_'élj- (dependent@)

testRunt ine

testRunt ine : g : ; : gl_l?_ E'l-OlEE-I El%% A—I%?‘%l'

26
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https://mvnrepository.com/

3 Build Environment — Gradle (Gradle project)

MVNasrosrory [t

EPL : Eclipse Public License
Repository Found 2959 results

S - 55 &8 25 Fd2 0 & M5

= | Sonatype 1.0k
Spring Plugins 582
Spring Lib M 543

»~| Redhat GA 137
AdobePublic 132
IBiblio 119

JCenter 52
Group

| com.github 226

/| org.apache 127
rhoar-vertx-3.5 121
com.day 114

@| org.eclipse 78
org.ow2 70

#=| org.jboss 51

org.netbeans 47
Category

Maven Archetype 62
Maven Plugins 48
Android Package 19
Web App 19

Eclipse Plugin 14
Testing 13
Microbenchmarks 4

Mocking 4

License

Sort: relevance | popular | newest

JUnit

JUnit

JUnit

JUnit

1. JUnit Jupiter APT
org.junit.jupiter » junit-jupiter-api

Module "junit-jupiter-api" of JUnit 5.

ase on Mar 19, 2019

junit = junit
Junit is a unit testing framework for Java, created by Erich Gamma and Kent Beck.

ease on Feb 2

2. Junit Jupiter Engine
org.junit.jupiter » junit-jupiter-engine

Module "junit-jupiter-engine" of JUnit 5.

ase on Mar 19, 2019

4. JUnit Jupiter Params
org.junit.jupiter » junit-jupiter-params

Module "junit-jupiter-params" of JUnit 5.

ase on Mar 19, 2019

5. JUnit Vintage Engine
org.junit.vintage » junit-vintage-engine

Module "junit-vintage-engine" of JUnit 5.

on Mar 19, 2019

are verification Team 4 #(

CPLS CHA|S QEAA AT EQ O] 2tO|MA.

CPL : Common Public License

JUnit Jupiter API » 5.3.1
JUnit

Module "junit-jupiter-api" of JUnit 5.
License m
Categories

HomePage http://junit.org/junits/
Date (Sep 11, 2018)

Files jar (112 KB) View all
Repositories Central

Used By 3,100 artifacts

Mote: There is a new version for this artifact

New Version

Maven || Gradle ” SBT || Ivy ” Grape ” Leiningen || Buildr .

5.5.0-M1

¥ Include comment with link to declaration




03 Build Environment -

0:#Presentation= gradle

> Task :help

Welcome to Gradle 5.3,

To run a build, run gradle <task> ...

To see a list of available tasks, run gradle tasks

To see a |ist of command-1ine options, run gradle —help

To see more detail about a task, run gradle help —task <task:-

P Evwes

¢ For troubleshooting, wisit htteps://help.gradle.arg

¢ BUILD SUCCESSFUL in Os
% 1 actionable task: 1 executed

: 0:#Presentat on=

B Terminal “\ Build i & TODO
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Gradle (Gradle project)

= resources
# build.gradle
M settings.gradle
¥ il External Libraries
> Bm 18> CwProgram Fileswlavajdkl .8.0_201
I Gradle: junitjunit4.12
Wi Gradle: org.apiguardian:apiguardian-api:1.0.0
T Gradle: org hamerest-hamcrest-core:1.3
Wi Gradle: org junit jupiter;junit-jupiter-api:5.3.1
I Gradle: org junit.jupiterjunit-jupiter-engine:5.3.1
Iin Gradle: org junit.platform;junit-platform-common

It Gradle: org junit.platform:junit-platform-launcher:

Iin Gradle: org junit.vintage;junit-vintage-engine:s.3.1

[

[

[

[

|

[

» Wi Gradle: org junit.platform:junit-platform-engine:1.
|

[

» I Gradle: org.opentestdj.opentest4j:1.1.1
o

Scratches and Consoles
Of2i 2| terminal &0 Al gradle B £ buildE

External Libraries Of JUnit 5 libraries 7} =7}

oo



3 Build Environment — Gradle (Gradle project)

¥ I Presentation D:#Presentation 1 {
> .gradle fint a b) a+h
> Jidea
sfc {int a b) a-h
¥ g main [ . by ashs
v o java

Calculator
= resources

¥ g test

java
= resources Testing library: JUnits A
build.gradle (@)
seL::Itin;sr.gradls Class name: CalculatorTest O | II_-i J_I_l' 7EI- O | C reate te St xol-g

¥ il External Li Superclass: v

orm:junit-platform-engine:1.3. nt, brint):int

T orgjunit.p

e: org.junit.platform:;junit-platform-launcher:1. mul(a:int, bzint):int

2: org junitvintage;junit-vintage-engine:5.3.1 div(azint, bint):int

> > C#Program Filestlavawjdkl 8.0 20

I : - Destination package: * ||
> dle: junitjunit:4.12 C| 2| =& H 1 = |-o
> - org.apiguardian:apiguardian-api:1.0.0 Generate: setlUp/ @ Bef — -Ii = [[ Junlt 5 = E _I'__E
> - org.hamcrest-hamcrest-core:1.3
> : orgjunitjupiterjunit-jupiter-api:s.3.1 Generate test methods for: Show inherited methods H I_ o | o _9_ —I—I_
> : orgjunitjupiterjunit-jupiter-engine:s.3.1 Member — 4L | |. |. (@)
> - org junit.platform;junit-platform-commons: add(aint, brint)int C= = 8 HA O ! H E A o =
>
>

A

£0
=
ul

fujo

H A O
Terminal:  Local + =2 T AAIE|-°

To see a list of available tasks, run gradle tasks
To see a list of conmand-1ine options, run gradle —help
To =ee more detail about a task, run gradle help —task |

For troubleshooting, visit https://help.gradie.org
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04 Unit Test — JUnit 5 (What is JUnit 5?)

> 7Y
AtHE @10{(Java)2| CHel HIAES %[0t Z8| /X3

> 7S
- Assertion 22 HAEH0|AQ £l ANE TS0} passed or
- Annotation(@) X| &

> =i}
- System.out.print2 HAHZ7| C|H ZSHA| ROt =T}
. mD2 O3 HAE A A= A7 :l_pg|sep ~ olCt

ﬁ
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04 Unit Test — JUnit 5 (What is JUnit 5?)

JUnit 59| &2,

CIYSE moduleZ2 +AE| 0] /U2,

your tests

1) Junit — Jupiter — api

— test code &’ module

implements

2) Junit — Jupiter — engine
discovers implementationsforchestrates — test COde AEI-%-I mOdU|e

via Serviceloader execution

3) Junit — platform — engine

use
exclusively

Junit — platform — launcher

g % ‘. g — test engine= &0l test& &,

Al Ol ZAF H 11 module
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t — JUnit 5 (Assertions)

Method

assertArrayEquals(a,b)
assertEquals(a,b)
assertSame(a,b)
assertTrue(a)
assertFalse(a)

assertNotMull(a)

O 22 AssertZ

8 Software verification Team 4 #(

g AC

| method=

d

PN

L

i a%tb7} RIX|EHS 8ol

x| a2tb2| £10] Z2X| Bf2IBiCE

2% aStb7} 22 RIS Eol5tct,

a/| EelX| selstt.

aZt HZI2Ix| gtelstct,

aZiZ|7} NullO] OF'= S &elstct.



http://junit.sourceforge.net/javadoc/org/junit/Assert.html

04 Unit Test — JUnit 5 (Annotation @)

oS BIAETH AR 0| & 3 wia

— I__Il_l-

Al 2 XX

ol ma] 5IE Method=
xIsH0| A|XtE|7| Fof @BeforeAll C arole o
AU HES ==

~

@BeforeEach [@AﬁerEachJ

y TestCH & 212 2|0O]

=




04 Unit Test — JUnit 5 (Annotation 2)

@DisplayName : HAE S2jAL M ES[ ®A| O|F X[H

ex) @DisplayName(

8 Software verification Team 4 #(

Run: CalculatorTest
v @ 12 1= T =
v Test Results
v CalculatorTest
= Calculator Addition
Calculator Division
Calculator Multiplication
Calculator Subtraction
=
»

E +h
46 ms



04 Unit Test — JUnit 5 (Annotation 3)

@Disabled: HIAEE £=dli35}X| 1 AHE

ex) @Test
@DisplayName( )
@isabled( )
mul() {
a=
b =
expected = a % D
Assertions.assertEquals(expected .mul{a, b))
}
Run: CalculatorTest
v @ 12 I = < J 1P » @ Tests passed: 3, of 4 tests
¥ @ Test Results 38 ms
- ¥ @ CalculatorTest : :
oo Temporarily Disabled

Calculator Addition
Calculator Division

@ Calculator Multiplication
Calculator Subtraction

Process fTinished with exit code @

51
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1) Intelli) O|M HIAE 2tF3Z =< Project LEE =&
— New — Directory 2 HAE &~A EHE THELE
[®| Project B = & —
v I Software Verification T4 It41 ~/ldeaProiects/Softw
2 New » g Module
b Add Framework Support... B File
> & Scratch File {+ 3N
> g Cut 36 X i Dil'EEtﬂrf
3 B Copy ®C
Copy Path {+3#C

Mew Directory

Enter new directory name:

J1J

test

Cancel OK
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04 Unit Test — JUnit 5 (Test Environment 2))

2) Project Structure — Modules — Sources Of| A

10| Al BtE HIAE AA ZEHE Test Sources RootZ K|St

Moz ZRA2E Ot €0 = 28=r.

o
« + — B
% software-verification-

Project Structure

Name: software-verification-t4.t4

Sources Paths Dependencies

Madules

Lang s
Mark directory as a test sources raot ("CT)
Mark as: Sources Tests EEResources [=Test Resources Excluded
v fUsers/Sangyeon/ldeaProjects/Software_Verification_T4 + Add Content Root
. .Igradle I...[Software_Verification_T4 4
.idea
SIC
4
test
2
4
4
%
%
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04 Unit Test — JUnit 5 (Test Code Creation @)

Calculator java

I 3) E'” E o2 og GESS Nameoﬂ
( a b) { -
a+bh HME S8l & Alt + EntersS +2H
} o
O 20| Hlw7F s&5t=4,
( a b) {
} a-b 7{7| M Create TestE& T+ELt
( a b) { {
a* b * L | {b @ Safe delete 'Calculator’
} } T % Create Test
( 3 b) { 7 Create subclass
a/fb ( = Add Javadoc
) } } a-=h 7 Make package-private
{ a b) {
a % D %
}
{ a b) {
a/b
}
}
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04 Unit Test — JUnit 5 (Test Code Creation )

O ® Create Test
Testing library: JUnits
® JUnit5 library not found in the module Fix
Class name: CalculatorTest
Superclass: hd
Destination package: A
Generate: setUp/@Before

tearDown/@After
Generate test methods for: Show inherited methods
Member

add(a:int, b:int):int
sub(a:int, b:int):int
mul(a:int, b:int):int
div(a:int, b:int):int

? Cancel

8 Software verification Team 4 #(

OK

4) JUnit 5 2t0|E2{2| & C}



04 Unit Test — JUnit 5 (Test Code Creation )

e ® Create Test
Testing library: JUnits A
® JUnit5 library not found in the module Fix
Class name: CalculatorTest
Superclass: hd

4) JUnit 5 20| E 2{2|E CI2Er=C}.

Destination package: -

Generate: catl Infi@Bafora

Generate te:
org.junit_jupiter:junit-jupiter-api:RELEASE * | Q
I
' Download to:
v Transitive dependencies |v Sources v JavaDocs + Annotations
Cancel OK
? Cancel oK
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04 Unit Tes

& & Create Test
Testing library: JUnits
Class name: CalculatorTest
Superclass:

Destination package:

Generate:

Generate test methods for:

"4
"4
W
v

v | setUp/@Before
+| tearDown/@After

Show inherited methods
Member
add(a:int, b:int):int
sub(acint, b:int):int
mul({a:int, b:int):int
div(a:int, b:int):int

Cancel

8 Software verification Team 4 #(

Ok

t — JUnit 5 (Test Code Creation 3)

[ujo ok

>
N

I



t — JUnit 5 (Test Code Creation 3)

Calculator java CalculatorTest java

Create Test

org.junit.juplter.apl.AfterEach
Testing library: JUnits A org.junit.jupiter.api.BeforeEach
org.junit.jupiter.api.Test

Class name: CalculatorTest
Superclass: L
Destination package: v | .. CalculatorTest {
Generate: ¥| setUp/@Before @BeforeEach
¥| tearDown/@After 7 SEtUp{} {
Generate test methods for: Show inherited methods }
Member
v add(a:int, b:int):int @ATterEach
v sub(a:int, b:int):int tearDown() {
v mul(a:int, b:int):int }
id d int, b:int):int
iv(a:int, b:int):in @Test
add() {
}
@Test
sub() {
}
@Test
) Cancel (0] 4 mul() {
}
@Test
div() {
}
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04 Unit Test — JUnit 5 (Test Code Writing)

CalculatorTest {

Calculator

@BeforeEach

setup() {
c = Calculator()
}
O o Q= @afterEach 1
6) Asserttt== 0|&9l( void tearooun() {
= re) @Test
E-”ﬁE D1|—+—EE x_ngol_H:l- o add() {
b -
expected = a + b
Assertions.assertEquals({expected .add(a
e ' }
> B ORI M -
v hsuh{}{
assertEquals(expected, actual)= 2~
e Ab e expected = a - b;_
E-”_E EH > D'”_I_Eg.l ; Assertions.assertEquals{expected .subla
Alsl Ak actual) 7t Void mul() {
da =
. b =
O & 2f(expected)d} &2X| =0 expected = 3 # b
Assertions.assertEquals(expected mul(a
}
@Test
div() {
a =
bh =
expected = a / b
Assertions.assertEquals(expected divia
}
}
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04 Unit Test -

R
: - 7) HAE AAE
0. #_ Edit Configurations...
2.} CalculatorTest b
Hold {+ to Debug

8) HIAE ZutE =HQIotCt.
Run: CalculatorTest
lEl

: 1=
¥ £ Test Results

v @

o
(=]
k|4

4

Y PR Ca
¥ & CalculatorTest
add()
div()
£3 mul()
subi()

MO ms

, passed: 3 of 4 tests

org.opentestd).AssertionFailedError:
Expected :21
Actual

H el

at CalculatorTest.mul(
at

8 Software verification Team 4 #(

at java.util.ArrayList.forEach(ArraylList.java:1257

java.util.ArraylList.forEach(Arraylist.java:1257
Process finished with exit code 255

JUnit 5 (Test Code Execution)



04 Unit Test — JUnit 5 (Checking the Test result @)

Run: CalculatorTest
v @ 12 1= =T - b 1w , passed: 3
¥ (3 Test Results 110 ms
- v CalculatorTest I B
ga org.opentestdj.AssertionFailedError
aéd[] Expected :21
div() Actual :42
mul()
subf()
] IlatorTest.mu
| 3. util.Arrayll forEach
== } 3 ra. util ayLi forEach
»

Process T1iished with exit code 255

Comparison Failure

Side-by-side viewer Do not ignore Highlightwords + — D] & 7 1 difference
& Expected & Actual
21 1 h2

61
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04 Unit Tes

Run:

CalculatorTest

12 1= =
¥ 9 Test Results

v @

b

v

4

CalculatorTest
add()
div()
mul()
subf()

Side-by-side viewer -
& Expected
21

8 Software verification Team 4 #(

® N Cal

110 ms

, passed:

org.opentest
Expected

j JAS5EI
Actual

at CilculatorTe:
at jeva.util.Ari
at jara.util.Ar

Process T1iished wii

Comparison Failure
Do not ignore -

Highlight words
& Actual

1 h2

Calculator java

— 0o 2

?

t — JUnit 5 (Checking the Test result @)

1 difference

62



04 Unit Test — JUnit 5 (Checking the Test result (@)

Calculator java Calculator.java CalculatorTest.java
{ Calculator {
( a b) add ( a
a+b a+b
¥
( a b) sub( a
a-=>b a-=-o>n
¥
( a b) muL( a
a * D * a * D
¥
( a b) div( a
aj/ob a/b
¥
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04 Unit Test — JUnit 5 (Checking the Test result @)

Calculator java Calculator.java CalculatorTest.java
{ Calculator {
( a b) { add ( a b) {
a+b a+b
} }
( a b) { sub( a b) {
a-=b a-=0
} }
( a b) { mul( a b) {
a % D * a*xb
} }
( a b) { divi( a b) {
a/Sb a,/ob
} }
}y }
Run: CalculatorTest
v @ 12 1= T = EalES Tests passed: 4
v Test Results 78 ms
v CalculatorTest _ : .
oo Process finished with exit code @
i add()
div()
mul()
subi()
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05 Cl (Continuous integration) - Jenkins

1) Cl(Continuous Integration, X| &M SghE
K&l =5

2) Nightly-build — Auto-testing build

(When webhooks are occurred...)

‘V\g 3) Pluging &&%}0 CHE tooldt 22Hd =&
‘ — project 2F2| : Redmine
— & 22| . GitHub

— test 21t SH : slack

— static analysis : PMD, FindBugs, SonarQube
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05 Cl (Continuous integration) — Jenkins(Installation)

Jenkins Jenkins CH2EZE link

Build great things at any scale

The leading open source automation server, Jenkins https://J en k| ns. |O/

provides hundreds of plugins to support building,

deploying and automating any project.

Documentation

me for

newly created
Foundation (CDP).

*ment
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https://jenkins.io/

05 Cl (Continuous integration) — Jenkins(Installation)

Getting started with Jenkins

Th rodu

B Deploy Jenkins 2.164.1

B Download Jenkins 2.164.1 for:

Docker

8 Software verification Team 4 #(

MKX| 22 27X 7t =X
1) War 2t AL o= 2opA
tomcat server |0|A 75 Al7|= S HE
2) WindowOf| 2X[ I FAlo= RFOFA
service BEZ2 LT E serverg 7HA| 12

T35 A7l EE

O7|[Me=2) BEL=E 4

o
ok

3,



05 Cl (Continuous integration) — Jenkins(Installation)

E?"r' jenkins.masi 2019-03-14 23 . Windows Installer... 122,452KB

# lenkins 2.164.1 Setup

Welcome to the Jenkins 2.164.1 Setup
Wizard

The Setup Wizard will install Jenkins 2. 164. 1 on your

computer, Click Mext to continue or Cancel to exit the Setup
Wizard,

8 Software verification Team 4 #(



05 Cl (Continuous integration) — Jenkins(Installation)

Getting Started

Unlock Jenkins

password7} E0{Q+=

8 Software verification Team 4 #(

file2| 2.

" a password has been written

I Continue I

X7t 2= E OlF
ZrAl 7|Ck2[H localhost:8080
Internet & 0| EEH A

Jenkins =H| & & Ef7} EICE.

D= &TH|7F 2tEE[M Getting

PasswordE &1 Sl1 continue.



05 Cl (Continuous integration) — Jenkins(Installation)

Getting Started

Customize Jenkins

Plugins extend Jenkins with additional features to support many different needs.

Install suggested Select plugins to
plugins install

nstall [,Iumr Selec lugins
your needs

8 Software verification Team 4 #(

Suggested pluginss= X

rok



5 Cl (Continuous integration) — Jenkins(Installation)

Getting Started

Getting Started

=3 AASeHA 2 Gittl
+ Timestamper
e e . ;it:raﬂ _ ) . o i ‘;:AI::E Editor Gradle plug|n0| AE_i X| El E Z-\I%
2toler 4= ULE
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05 Cl (Continuous integration) — Jenkins(Installation)

Getting Started

Create First Admin User

HEE: ro_chest 47

KangJungMo

gX 2E £ MR AYS
ol T2

ro_chest 47@naver.com

S 2351 Jenkins URLS M™sH

JenkinsE AtES FH|E OXILCE

Getting Started

Jenkins is ready!

Your Jenkins setup is complete.

Start using Jenkins
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05 Cl (Continuous integration) — Jenkins(Installation)

® Jenkins

Jenkins

JenkinsO| 241 A2 2tHerL|C}

[
P | \Epote e M A s chsof FA17] ghEruct
4. Jenkins &

& My views
-,
= Lockable Resources

-.ﬁ Credentials

Bl New view

TEOVI 55

2L 07| 50| gLt

HIE AlEH J_!:EH
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1. Localhost O|2 £ gitif BSA|Z ] webhook 40| 7ICIEF.
2. L= HZ &2 = 2L} R0 H£50] L2 =

Ct2f HSH CIE R75t= project 20 Mgt

rok

7t?
HE 259| server 2 A28l A = W AFEH7F SASHA| U2 =2

—

=
4. 2 HE A| service 2 SAE|B 2 NI — 22| =51 — AH[A0A

~ ngrok S 0| 8310} 2| H%0| 7Hso}H BHS 4 QUX|B 2ROl ofAM

C|X| =Ct0 THEFSE = AWS EC2E Jenkins server& +=&.
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06 Cl (Continuous integration) -

Git & GitHub

SAHE BE| ALY (Y

ot

)

[k

iE

)

— workspace

A source codeE A Est= E0

— |ocal repository
commit ¥ = X5t A=

workspace S+%| .gi

0

IIid
o

— remote repository

HIEX I L0 ZXSt= repository

. [ 22

2 MEL

Code 2 4% Hash object| YEfZ Tt=0] 22|
:

- SHA-1 Hash& AF23%l0{ datas

- Local| M &= HoHA & EO| 7tsgl.
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06 Cl (Continuous integration) -

8 Software verification Team 4 #(

Git & GitHub

ex) Jenkins, Travis Cl



06 Cl (Continuous integration) — Git & GitHub

https://git-scm.com/

Release Notes (2019-02-24)

Download 2.21.0 for Windows Git download URL.

2 s 20 nextE AL =2 TIASHCL

—

MINGWEL:/c/Users/Kang Jung Mo

MX|7F 22 5| H windowH| A 2| EA K =
HOE MBS = U=

M=

o
Git bash% 2Alg o+ UL
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https://git-scm.com/

06 Cl (Continuous integration) — Git & GitHub

Username

Learn Git and GitHub without any code!

Using t ello World guide, you'll create a repository, start a branch, write comments, and open a
Using the Hello World guide, you'll create a repository, start a bran te comme 1 open

pull request.

Start a project

| Sign up for GitHub

GitHu

Gits dX|ot 20|= # NZLE US7| {3}

GitHubOfl 7t BtCt 7SI LEA project(repository)E ‘&St

https://github.com/
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https://git-scm.com/
https://github.com/

06 Cl (Continuous integration) — Git & GitHub

Create a new repository

contains all project files, including the revision history.

Owner Repository name *

ro-chest-47 ~
Great repository B Jeed inspiration? How about congenial-meme?
Description (op

=ZEH 0 AT g Z2HEZ 2% repository

. Public
e
A '|::,-'|:- ne can see s

can see and commit to this r

8 Software verification Team 4 #(



06 Cl (Continuous integration) -

The new native

Extend your GitHub workflow beyond your browser with GitHub Desktop, completely redesigned
with Electron. Get a unified cross-platform experience that's completely open source and ready

to customize.

Download for Windows (64bit)

Options

Accounts

GitHub.com

8 Software verification Team 4 #(

friendlr cunnestinne for what o do next.

Appearance

Git & GitHub

Git bash= T

commit, push 2| 2=
Tl = ALt

GitHub Desktop = &3H
o B M 4+ YU,

https://desktop.github.com/

SA IS OR2EE 7 dX[ Al

GitHub DesktopO| Al 2H &l

File — option 22 S0{7}A
GitHub id 2 Sign in& ZTI&listC}.


https://desktop.github.com/

06 Cl (Continuous integration) — Git & GitHub

Create a new repository

Mame

Initialize this repository with a README
Git ignore
None
License

Maone

8 Software verification Team 4 #(

'C » EE O23 (D) » github » test_repository

File — new repository @ 2 S0{ZtC}.

st A2 Local repository O| 1t

=}
Description, Local repository 225 A $tCt



06 Cl (Continuous integration) — Git & GitHub

SHS Local repositoryE GitHub2|

W Current branch Publish repository
master

@ Publish this repository to GitHub RemOte reposrtoryE %E-OLl-jl _?_l -6H
.gitattributes PUb“Sh repOSItOI’yg _II__%E‘|-

o d text files amd perform LF nermalization X|:I-—Tl—)
+* text=auto

Keep this code private X3 A

Private repository 2 4 =IC}.

Publish repositon e
F y Repositories

GitHub.com Enterprise

Mame
hyeon1018/database-auction

Descriotion ro-chest-47/my_project

oA ro-chest-47/Software_Verification_Project
¥| Keep this code private ro-chest-47/DB_PROJECT
Ll ro-chest-47/test_repository

L| ro-chest-47/ro_chest_library

8 Software verification Team 4 #(



06 Cl (Continuous integration) — Git & GitHub

View Repository Branch Help

O|&#H0f| = Remote repositoryE Local repository 2
UHSO0{ A ZrYSL7| 2|l File — Clone repository 2
= O Z+C},

L—

LocalZ2 L{i&{ B2 remote repositoryS ME =

o~

Enterprise UR Path = A-l X Ol-—Tl— Clone = _l_ == E'|-

LHPC » =2 |23 (D) » github » Software Verification_Project »

git
Calculator.

ro-chest-47/test_repository

,_'| Readme. rr||:|
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06 Cl (Continuous integration) -

] ro-chest-47 / Software_Verification_Project

Code ssues 0 Pull requests 0 Projects 1

Deploy keys / Add new

Title

jenkins key

8 Software verification Team 4 #(

Insights

@ Watch~ | 1

GitHub + Jenkins

% Star | O

= El Jenkins A2} git2]
RepositoryE HaA|7|7| 0
ssh-keygen ZE 1RO =

RSA &3 7|HtO| public key2f
Private keyE Tr=CF.

0|2 ASA|Z git Repository2
Setting tab2 2 =0{7}

Deploy keys — Add new O

Public keyE &= 2tLCt.



(Continuous integration) — GitHub + Jenkins

7 / Software_Verification_Project @ Watch~ 1 Star 0

Pull requests 0 Projects 1

n. When the ifi =nts happen, we'll

‘/ _ Edlt [:IeIEte

Moderation

ion limits
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06 Cl (Continuous integration) — GitHub + Jenkins

Payload URL * Jenkins server URL ¥ 0|
‘github-webhook/

Content type /github-webhook/

application/json

Socret = 20 Payload URL = 7|5t

!

—e

Content type & A&t £

Which events would you like to trigger this webhook?

Just the push event, Active =4 0]

Send me everything.

e M= = Add webhooks LY.

vent details when this hook is triggered.
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6 Cl (Continuous integration) — GitHub + Jenkins

# Jenkins Jenkins 2|

ns -

Configure Credentials
E:IOrTﬂ:_]_LII'E the ial provic

Global Tool Configuration
“onfigure tools, their | > and automatic installers.

Reload Configuration from Disk

data in me ¥ and verything from fi

PushZ} & [f OICt buildE & = YL =Z Github integration pluging & X|$tCt
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06 Cl (Continuous integration) — GitHub + Jenkins

YHOIEH SO =5

2

lugin for Jen

anization folders from

1Kins

GitHub. Maintained by CloudBees, Inc.

MK 7t Bio2 7t = _J,c_|.§ AFE

GitHub integrationS ZAM$ICL,
M plugin %] =
Jenkins A{A|Ef &80 M3 5HA

JenkinsE CtA| A|ZFSICE
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6 Cl (Continuous integration) — GitHub + Jenkins

Enter an item name

® Jenkins
:

=N I

Freestyle project

s that can span multiple builc Suitable

Freestyle project=

Project& oftL| 4 doHCt,

Multibranch Pipeline
eate ne projet ding to def

item from other g an use thi
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06 Cl (Continuous integration) — GitHub + Jenkins

fication_project

Repository URL
Credentials
L.

Add Repository

Branches 1o build n

(blank for'any’)  */master (2]

Add Branch

O|Z Add credentials 2 Si=Lt.
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06 Cl (Continuous integration) — GitHub + Jenkins

Q Jenkins Credentials Provider: Jenkins

@= Add Credentials

ZEmEr Global cre

Description

Private Key [a

e :
2y

UsernameOf GitHub A’8 O|&& 7| dt,
Private keyOll OF77t 2445t Private key ot ™HE ZO{ =Lt

0|Z AddE 53 52

Ot

o1 A E4SHEE,
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06 Cl (Continuous

Build per
GitHub Branc

GitHub Pull Requests

¥ GitHub hook trigger for GITScm polling

Poll SCM

8 Software verification Team 4 #(

integration) — GitHub + Jenkins

GitHub hook trigger for GITScm polling

I}o
>

MZ X3St apply - save $HCF.

21 © ™ GitHub integration plugin AX| & =QI5tC}

- —

%
N
Hu
©
S
o
D
~
D
<
o
3
O
@)
ci
5
3
all
>
M
5o
R



06 Cl (Continuous integration) — GitHub + Jenkins

Calculator java €) FEle Edit View Repostory Branch Help

= O
Calculator { Current repository , jp Cuentoranch -~ Fetchorigin
add il bl i+ h+ ™ Software_Verification_Project maste ™ |ast fetched 3 minutes ago
subl ) b} a-b
nulfint a by {
11 b
t
diviint & bl i/

GitHub desktop = S5l
AS 3t remote repository2)

2AE source codeE

Local repository0f| A{

b

=8 2 commit — push $HCH
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06 Cl (Continuous integration) -

5 g1t config --global user.email "ro_chest_47@&naver.com”

% git config --global user.name "ro-chest-47"
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GitHub + Jenkins

Commit A| error7} B4 SHH

oFali=Rl7| I20f Zdet Ao[B=

git config --global user.email
‘git 7t Al 21Tt email”

git config --global user.name “git username”

S Olgd
= H T

rok

Ct.
O|Z commit — push 3}
Remote repository0| Local repository2

HE Ates BFEAZICE

o



6 Cl (Continuous integration) — GitHub + Jenkins

Update Calculator.java

ro-ch

Build History
find

Q#

@ #

@

o

1. Updat

Commit 70be12db675cd8b331728d1255a42e5d9a5¢c252f by 45336226+ro-chest-47
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07 ERD

Intelli)

Gradle + JUnit 5
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Jenkins
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07 ERD

Intelli)

Gradle + JUnit 5

Intelli) IDE01|*‘| Ct=7F Unit TH ZHEE Al

Unit Bt 72 — Gradleg £t build + JUnit 52

=
=M gA - Debugging & 0|4 QIO GitE E9%

HA — — —
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07 ERD
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RepositorygE &%+ &4 22

Unit 0| 20[A & = Z1tH 2

Z Integration 2 Q.
S OtA BF H O Integration o 7tX| X171 E,

= Continuous Integration Sl O] Ao 2X|SHOF .



07 ERD

Continuous Integration &

Unit=2 Integration ot

—_
(=)
— T

Z=71H 9l test X analysis A&

A= Integration StHM ZHEHES A Wof 5=
= AIM 2 2 Software Quality 2F&f

o O

Jenkins
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