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Continuous integration

O ,,Continuous Integration is a software development practice
where each member of a team merges their changes into
a codebase together with their colleagues changes at least
daily. Each of these integrations 1s verified by an automated
build (including test) to detect integration errors as quickly as

possible.”
8 Martin Fowler
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Soutce: https://martinfowler.com/articles/continuouslntegration.html
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Continuous integration

Modern software development practices that automate code build,
testing, and deployment

Frequently (several times a day) code changes are integrated into
the main branch (main/master branch)

Quick feedback that the new code didn't mess up the system

related process of Continuous Delivery (CD)

O Automatic installation of successfully tested code in a test or
production environment

CI/CD Tools
O Jenkins (Open Source)
o GitHub Actions (built-in CI/CD on GitHub)
o Gitlab CI/CD (GitLab's own integrated system)
o CircleCI (cloud-based CI/CD)
O Travis CI (integrates with GitHub projects)
o Azure DevOps (Microsoft)



CI processes

O Code review: run automatic code validation to improve code

quality
syntax and style checkstyle

O Run unit tests: run unit tests after code changes

O Build process: automate the build process of the software
source code compilation

create executable files or packages



CI processes

O Generate documentation: automatically generate

documentation from source code

e.g. API documentation, user guides

O Code Coverage Check: checking code coverage of unit tests
to ensure code quality
min. 80%

O Run functional tests: automate functional tests for your
application to evaluate code changes.



CI processes

O Run performance tests: automated testing of app's

performance

O Security checks: run automatic security checks to identify
potential security risks

O Send notifications: automatically send notifications about
changes in the CI system, such as successful or failed builds,
running tests, and more.
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Soutce: https://www.spiceworks.com/tech/devops/articles/what-is-devops-lifecvcle/
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CI Lite Cycle - Processes
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Source: https://devonblog.com/wp-content/uploads/2019/07/c-i-100.jpg
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CI Lite Cycle - Processes

O Developers manage code in a version control system (e.g. Git,
Mercurial, SVN)
O new code changes are made in branches (e.g. feature-xyz)

O integrate the code into the main branch (main/master) using pull request
(PR) or merge request (MR)

O In the development environment, the CI system (e.g. Jenkins,
GitHub Actions, Gitlab CI/CD) detects new changes

o compiles the code

O CI system runs various tests, if a test fails, the
developer is notified

10



CI Lite Cycle - Processes

Code Quality & Static Analysis
o linting: checks code standards (e.g. ESLint, Prettier, Pylint, SonarQube)

O If the build and tests are successful, the output files (binaries,
Docker images, packages) are stored in a repository (e.g.
Artifactory, Nexus, Docker Registry)

O The CI system notifies developers of the build and testing
results via email through a different channel

O If the CI process is successful, the code is passed to the

Continuous Deployment stage ;



CI build tools - why

Here is the project,
develop your part
please!

Ok, ok...

/
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CI build tools - why

Oh,you need the XY
jar file

/

| imported it, but not
compiling : (

/
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CI build tools - why

Oh, you need the Z
jar too

/

| added the xy jar but
it still not compiling : (

/
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CI build tools - why

Oh, are the verions of
the jar files correct?

/

| added all of jar files
but it still not
compiling: (

/

15



CI build tools - why

What's up, compiling
the project?

/

No, it still not working,
| dont care, bye bye...

/

16



Filed under: https:

CI build tools

O ,A build tool is a tool that automates everything

related to building the software project.”
Jakob Jenkov

Source code generation

Generating documentation based on source code
Source code translation

Compiled code packaging (Jar, Zip, War, etc.)

Installing packaged code on a server, in a repo (or
elsewhere)

jenkov.com/tutorials/maven/maven-tutorial. html

17
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CI build tools

7
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www.TestingDocs.com
Release

ﬁéit CI/CD pipeline

18
Soutce: https://www.testingdocs.com/continuous-integration-tools/
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CI build tools - Make

O Make
C/C++

automatic build, compile settings

Source code
7

1
C{ ’
P

— | Molefle &

o]

CMakelLists.txt

E/>

Executable

Source: https://earthly.dev/blog/cmake-vs-make-diff/
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CI build tools - Make

O Make example

hellomake.c hellofunc.c hellomake.h
. #include <stdio.h>
#include <hellomake.h> #include <hellomake.h>
#
int main() { . . . / . .
// call a function in another file void myPrintHelloMake(void) { |example include file
i */
e printf("Hello makefiles!\n");
_ void myPrintHelloMake(void);
, return(@); return;
¥
Makefile 1

hellomake: hellomake.c hellofunc.c
gcc -0 hellomake hellomake.c hellofunc.c -I.

20

Source: https://www.cs.colby.edu/maxwell/courses/tutorials/maketutor
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CI build tools — Java classpath

O Java classpath

a list of locations where the JVM will search for classes
and other resources

allowing to embed external directories (JAR files)

javac -cp command

javac -cp C:/.../jardirl/*; C:/.../jardir2/* class _with_main_method

Javak -cp ".:/home/text/mail.jar:/home/text/servlet.jar;"
Myjawafile. Java

difficult, long commands

O — apply build tools (Ant, Maven, etc.)

21



CI build tools - Apache Ant

O Apache Ant
© Make file for Java A,

g&“

ACHE ANT>

» XML (translation, packaging, tests)

o reuse of independent modules

d build\classes <mkdir dir="build/classes"/>
sEVEL <javac
-sourcepath src srcdir="src"
-d build\classes destdir="build/classes"/>
src\oata\HelloWorld. java <!-- automatically detected -->
el LeR e e p il e i< ] -~ obsolete; done via manifest tag -->
<mkdir dir="build/jar"/>

<jar
build\jar\HellowWorld.jar destfile="build/jar/HelloWorld.jar"
mf
-C build\classes basedir="build/classes">
<manifest>
<attribute name="Main-Class" value="oata.HelloWorld"/>
</manifest>
</jar>
S e el Rl o <java jar="build/jar/HelloWorld.jar" fork="true"/>
Cover: https://ant.apache.org/manual/tutorial-HelloWorldWith Ant.html 22

https:/ /en.wikipedia.org/wiki/Apache Ant
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CI build tools - Apache Maven
O Apache Maven Ma ven

,2Maven 1s a build tool, a project management tool, an

abstract container for running build tasks.”
2004.07.13. - first version

project management tool for automating Java-based projects
and managing the build process

Objectives
o simplify project management (pom.xml)

O centralized dependency management (Maven repo:
https://mvnrepository.com/)

O modularity and customizability (plugins)

O community support (open source, Apache License v2)
23

O a unified system for building software projects


https://mvnrepository.com/

CI build tools - Apache Maven

O Installation Ma ven
JDK required

https://maven.apache.org/download.cgi

after unpacking: C:\apache-maven-3.9.5

set an environment variable
O to add path: C:\apache-maven-3.9.5
or export PATH=/opt/apache-maven-3.9.5/bin:$PATH

O then in cmd: mvn --version command

:\Users\Tompa Tamas>mvn --version
Apache Maven 3.9.5 (57804ffe@01d7215b5e7bcb531cf83df38193546)
Maven home: C:\apache-maven-3.9

Java version: 18.8.1.1, vendor: Oracle Corporation, runtime: C:\Program Files\Java\jdk-18.8.1.1
)efault locale: hu HU, platform encoding: UTF-8
0S name: "windows 10", version: "10.8", arch: "amded4", family: "windows"




CI build tools - Apache Maven
O IDE integration Ma ven

o Intelli] IDEA a

Built-in support
o Eclipse & eclipse

https://www.vogella.com/tutorials/ EclipseMaven/article.html

Indigo version upwards already includes

O Visual Studio Code ’0

Maven for Java plugin

https://code.visualstudio.com/docs/java/java-build

O Official documentation

https://maven.apache.org/guides/index.html

25
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CI build tools - Apache Maven
O Library structure Maven

project/

standard, fixed structure

https://maven.apache.org/guides/intr src/

oduction/introduction-to-the-

standard-directorv-lavout.html main/

src/main/java: source code Java/

src/main/resources: configuration

resources/

files, database configurations, language
files, etc.

test/

src/test/java: test source codefor

src/test/resources: test data, java/

configuration files, mock databases,
etc. resources/

pom.xml: project Configuration File

target: output generated by the build

site/

process

— pom.xmi 26
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CI build tools - Apache Maven

O Library structure example Ma ven

w =% Calculator

v [# src/main/java

~ f# iituni.miskolc.Calculator
4] App.java
v [ sroftest/java
~ f# iituni.miskolc.Calculator
4] AppTestjava
=\ JRE System Library [JavaSE-1.8]
=\ Maven Dependencies
w [ SIC
(= main
(= test
(= target
M pom.xmi 27



CI build tools - Apache Maven
O pom.xml Maven

Project Object Model: configurationfile describing the project

Archetpye: create from a sample (e.g. quickstart)

o directory structure, framework created by: mvn archetype:generate

<project>
<modelVersion>4.0.0</modelVersion>
<groupId>com.mycompany.app</groupIld>
<artifactId>my-app</artifactId>
<version>1l</version>

</project>

<dependencies>
<dependency>

</dependency>

. 28
</dependencies>



CI build tools - Apache Maven
O pom.xml Maven

<project>: the root element of the project, which

contains all the additional elements

Maven koordinatak: groupid:artifactid:version

o <groupid>: unique group identifier for the project

e.g.: org.apache.maven

o <artifactid>: a projekt neve
pl.:my-project

o <version>: the version number of the project
pl.: 3.4.5; 1.0-SNAPSHOT

snapshot: under active development, a momentary (internal) state of

the project
29
Release: Releaseable, Stable version



CI build tools - Apache Maven
O pom.xml Maven

dependencies: an element containing the project's dependencies

<dependencies>
<dependency>

</dependency>
</dependencies>

<build>: the element that contains the build configuration
<plugins>: an item that contains the configuration of Maven
plugins

<repositories>: an item containing the Maven repository

configuration

30



CI build tools - Apache Maven
O pom.xml example Ma ven

<project xmlns xmlns:
:schemalLocation
<modelVersion>4.0.0</modelVersion>

<groupId>hu.iit.unimiskolc</groupId>
<artifactId>Calculator</artifactlId>
<version>1.08-SNAPSHOT</version>

<packaging>jar</packaging>

<name>Calculator</name>

<url>http://maven.apache.org</url>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<maven.compiler.source>1.8</maven.compiler.source>
<maven.compiler.target>1.8</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupId>junit</groupld>
<artifactId>junit</artifactId>
<version>3.8.1</version>
<scope>test</scope>
</dependency>

<dependency>




CI build tools - Apache Maven
O settings.xml Mayen'”

2 optional settings.xml files:

Maven install folder: $M2_HOME/conf/settings.xml

User home folder: ${user.home}/.m2/settings.xml
Specifying the route of a local repo
Specify an active build profile

https://maven.apache.org/settings.html
<settings xmlns="http://maven.apache.org/SETTINGS/1.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance"

xsi:schemaLocation="http://maven.apache.org/SETTINGS/1.0.0 https://maven.apache.org/xsd/settings-
1.0.0.xsd">

<localRepository/>
<interactiveMode/>
<offline/>
<pluginGroups/>
<servers/>
<mirrors/>
<proxies/>
<profiles/>
<activeProfiles/>

</settings> 32
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CI build tools - Apache Maven
O Modules Ma ven

divide the project into parts

O separate compilation units

O can be compiled, tested and packaged independently
O each module has its own pom.xml

O e.g.: decomposition of business logic and GUI

a module can be a library or a functional unit

individual modules can refer to other modules as
dependencies

O can be specified in the pom.xml

33



CI build tools - Apache Maven
O Modules example Ma ven

<project>
<modelVersion>4.0.0</modelVersion>
<groupId>com.example</groupId>
<artifactId>parent-project</artifactId>

<version>1.0.0</version>
<packaging>pom</packaging>

<modules>
<module>business-logic</module>
<module>web-ui</module>
</modules>
</project>

parent project: parent-project

modules: Business-Logic and Web-UI 34



CI build tools - Apache Maven

O Maven lifecycle

Maven

Maven Build Life cycle
e

default
clean ¥

validate - ; -
site maven-compiler-plugin comple

compile
maven-surefire-plugin

package maven-jar-plugin \o
veri - -
F Iy maven-install-plugin
install
Maven Command install

Ex:- mvn install Maven-deploy-plugin
mvn install:install-file ~ — deploy S

35
Soutce: https://www.youtube.com/watch?app=desktop&v=Yw5KnoHOMSo
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CI build tools - Apache Maven
O Maven lifecycle Ma ven

Clean: delete files created in the previous build. This includes
deleting the target folder and build files

Validate: validate the structure and configuration of the project

Compile: compile source codes according to the specified language
standard, create a target folder

Test: run the test cases defined in the project

Package: packaging of compiled source code and other required
resources in a specific format (e.g. JAR, WAR, etc.).

36



CI build tools - Apache Maven
O Maven lifecycle Ma ven

Verify: checking files created during packaging to ensure that they
comply with predefined quality guidelines and rules

Install: the packaged files to the local Maven repository (.m2).
These files are then available to other projects to use as
dependencies

Deploy: publish the packaged files to other remote repositories

37



CI build tools - Apache Maven
O Maven Lifecycle Commands Ma ven

MVN Clean: delete the target folder (previous build files)

mvn compile: compile source code in src/main/java
mvn test: runs tests in the src/test/java folder

mvn package: package compiled source code into an executable

file (pl. JAR)

mvn install: install the package in your local Maven repository

(\m2)

mvn deploy: publish the package to a specific remote repository

https://jenkov.com/tutorials/maven/maven-commands.html 8
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CI build tools - Apache Maven
o Barrel JAR Maven

created by Maven

all jar files containing dependencies

pom.xml n configurable

o <build> — <plugins> — <configuration>

Created 1n the target folder :

39




CI build tools - Apache Maven

~
Reads pom._xml
[ Maven D -

y,
1. Reads pom.xmi

2. Downloads
dependencies into local
repository.

3. Executes life cycles, build
phases and/or goals.

4 Executes plugins.

All executed according to
selected build profile.

POM File

Build Life Cycles
e Phases
+ Goals

Maven

Dependencies
(JARS)

Maven
Local
Repository

Build Plugins

Build Profiles

Source: https://jenkov.com/images/maven/maven-overview-1.png
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CI build tools - Apache Maven
O Maven summary Maven

It provides 3 main things

o Project structure, configuration

fixed directory structure

o0 Addiction Management

pom.xml <dependency>

O Build and test automation

Maven Lifecycle
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CI Tools - Docker @ Jocker

A containerization platform that allows applications and

their dependencies to be packaged, transported, and run
in containers

It's like having a mini virtual machine in which the

application runs, but regardless of what the operating
system is

Once it works, it works everywhere

O ensures that the application works the same way on the
development machine, test environment, and production server

Containerization — Easier deployment and scaling

O an application and all of its dependencies are placed in a single

. . . 42
container, making it easy to move to other machines or servers



CI Tools - Docker @ Jdocker

Fast and resource-efficient

O containers are smaller and faster than traditional VMs because they

don't require a separate operating system for each instance

Support for microservices
O multiple small services can run in separate containers

O e.g. a container for the web application, a container for the database
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CI Tools - Docker @ docker

Basic concepts

O Docker Image

an application and its environment in a pre-made package

o0 Docker Container

a running instance of a Docker Image

o Docker file

s file that defines how to create a Docker Image

o Docker Hub

a public repository from which you can download pre-built
Docker Images
44



CI Tools - Docker @ Jdocker
Example (node.js)

# Alap image (Node.]js)
FROM node:18

# Munkakonyvtar beallitasa

WORKDIR /app
docker build -t my-node-app .

# Csomagok bemasolasa és telepitese
COPY package.json ./ docker run -p 3000:3000 my-node-app

RUN npm install

# Az alkalmazas fajljainak bemasolasa

coPYy . .

# Az alkalmazas futtatasa
CMD ["node", "app.js”]

# Port megnyitasa
EXPOSE 3606 45



CI Tools - Docker @ Jdocker

Virtual Machine

Docker Workflow
! » Staging Server
docker . _
! [ Container
| [
| [
| i
Dul-::;ll‘(:r : Docker Image : Docker Hub
i :
| I
i [
: v : Production Server
i Docker [
! Container !
: 1 Container
. i
| i

Engineer
Ozor

46
Source: https://medium.com/@augustineozor/docker-workflow-b9fe71d32184
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CI Tools - Docker @ docker
Docker Desktop — Windows tool

@* docker.desktop Q search

@ Containers . s )
elected builder
Builds cive fecdback @ Import builds Builder settings
o Images desktop-linux

Build container images and artifacts from source code. Learn more (7

&  Volumes
4 Builds or _ _ | _
+¢ Build large and multi-platform Docker images faster in Docker Build Cloud. &
@ Docker Hub To improve build speeds for you, your team, and even your Cl, try Docker Build Cloud now
ocker Hul

®  Docker Scout

Build history Active builds

&» Extensions

Q search []:[] = @ show only my builds
O Name ID Builder Duration L Created Author
O v me-predict A1 eh8rjv @ desktop-linux 1m 25s 26 daysago N/A w
Rows per page: 10 1-1Tof1
@ Engine running T RAM 1.36 GB CPU0.00% Disk: 4.05 GB used (limit 1006.85 GB) >~ Terminal () New version available
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CI Tools - JIRA T Jira

Project management tool developed by Atlassian

Designed primarily for agile teams to help plan, track, and
manage workflows

https://www.atlassian.com/software/jira

Features:

Task management: to create, assign, prioritize, and
track tasks

Agile tools: supports Scrum and Kanban boards,
sprint planning, backlog management, and burndown
charts
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CI Tools - JIRA T Jira

Integrations: integrates with a variety of other tools such
as Confluence, Bitbucket, and various CI/CD systems

Customizability: customizable to meet the needs of the
team, including workflows, fields, and reports

Reports and Analytics: provides detailed reports and
analytics on project progress and team performance
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Source: https:

CI Tools -

IRA

T Jiro

PRODUCT & ISSUE TRACKING

Software
Development

Optimize experience for
mobile web

®

Bump version for new API

Adapt web app no new
payments provider

PLAN & LAUNCH CAMPAIGNS

Marketing

28

5

FIN-45 Do something useful

12
FIN-56 Design spec kick-off

www.atlassian.com/software/jira

M

PLAN & TRACK IT PROJECTS

v All changes saved
Licensing and billing form
Please make sure you submit your reques’

help us prioritize your asks within our roac

As Summary*

= Description

& Due date

BUILD CREATIVE WORKFLOWS

Design

@ exp-21 / B EXP-1

Implement integrations into

@ Attach Create subtask
Designs (1)
Figma
Dancly
=
e o o o
==

CREATE CUSTOM PROCESSES

Operations

Assignee

‘ Alana Song
@ Fran Perez

Q Andres Ramos

e@ Amar Sundaram

© Fran Perez
@ ~iana song
© Voly clark
® eva Lien
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Due

17 Aug

29 Sep

07 Nov

01 Oct

16 Nov

12 Oct

18 Sep

28 Oct
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CI Tools - JIRA T Jira

Kanban LEGUTOBB LETREHOZVA
. T Jira N

1]

A projektek vizualizilasa és eléremozditasa tigyek hasznélataval egy hatékony tabléan.

P Product Discovery KIPROBALAS
\/ © Jira Product Discovery

>
Rendszerezd és rangsorold a termékatleteket, oszd meg az egyéni Gtvonalterveket és
kapcsold 6ssze a munkat a termékfelfedezéstdl a teljesitésig.
I
2 / Haladod IT-szolgaltataskezelés
/4 4 Jira Service Management  prémium
-~
Minden eszkéz, amelyre a szolgéltataskérelmek kezeléséhez, a médositdsok nyomon >
kévetéséhez és az incidensek megoldasahoz, illetve az incidens utani kiértékelésekhez,
a jovéhagyasi munkafolyamatokhoz és egyebekhez sziikséged lehet.
L
o Legfelsd szintl tervezés
0 "o s Jira  PREMIUM >
Iﬂ 5 Ugyeld fel a munkat t&bb projektben is, és hozz létre egyszerlien megoszthato tervet
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CI Tools - JIRA

E Coms PFrogect  Seacs fowdn =

-

Forras: https:

The Thre Wi D=y Bp s Hem e ol |y sboadres

Wl F LN i

m Spmed - Nwrw ET 3 .
1 aw Law [ -

o |

Licwmed Bublbe S

merwiinly Tl Their

E.. L
=
FEniErsc s o
& R e ewmed G B
i e N §
B
]

Tasiy Fraren o

Lokl el e

marketplace.atlassian.com/a

I Wi L Pl

T i P
T By o s

S -
L [T

E'-:.-

Hardgfimd Coipm Pk

Hubid il Lo L e

5w

= Bdrmi [ man e Flall

s/1222860/work-management-for-

=

[0

] BT el
Trm v

- am Limew
u -

Faniaric Concin Becoa

Praciicgl Mgtal Figh

iira’tab=overview&hosting=datacenter

Groap By s

=8

o

e I Board!

52


https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter
https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter
https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter
https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter
https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter
https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter
https://marketplace.atlassian.com/apps/1222860/work-management-for-jira?tab=overview&hosting=datacenter

)

CI Tools - Github actions g 2

,2Automate, customize, and execute your software
development workflows right in your repository with
GitHub Actions. You can discover, create, and share
actions to perform any job you'd like, including
CI/CD, and combine actions in a completely
customized workflow”

https:/ | docs.github.com/ en/ actions

GitHub Actions is a CI/CD platform that allowing to
automate build, test, and deployment processes directly in
GitHub repositories
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CI Tools - Github actions g .

Allowing to create workflows that run automatically when
certain events occur in the repository

e.g. when creating a pull request or pushing a commit

Job 1 Job 2
Step 1: Run action Step 1: Run action

Step 2: Run script Step 2: Run script

Step 3: Run script Step 3: Run script

Step 4: Run action

54
Source: https://docs.github.com/en/actions/about-github-actions /understanding-github-actions
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CI Tools - Github actions g 2

Features:

Automation: allowing to automate software development
processes, including build, test, and deployment

CI/CD: supports continuous integration and continuous
delivery so that code changes can be quickly and reliably
delivered to the production environment

Customizability: fully customizable workflows can be
created that perform different tasks, such as adding tags to
new issues or installing applications after each release
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CI Tools - Github actions @

Features:

Integration: integrates with many other tools and services
such as Docker, AWS, Azure, etc.

Ease of use: defines workflows in YAML files that are
located in the repository's .github/workflows directory
YAML: Yet Another Markup Language (or Ain't Markup

Language), a data serialization format that can be used to
create configuration files and implement data exchange

simple syntax, hierarchical structure, support for data types,
many supported platforms/technologies
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CI Tools - Github actions g 2

Definitions:

Workflows: a configurable automated process that runs one
or more jobs. Workflows are defined in YAML files and run
in response to various events, such as creating a pull request
or pushing a commit

Events: activities in the repository that trigger the workflow
to run. For example, creating a pull request or opening an
1ssue

Jobs: a sequence of steps in a workflow that runs on the
same runner. Each step 1s run by a shell script or an action
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CI Tools - Github actions ®
Example:
name: CI
on: [push]
jobs: Runs automatically when a
build: commit is pushed to the
runs-on: ubuntu-latest repcnﬂtory
steps: checks the code, installs
- uses: actions/checkout@v2 dependencies, and runs
- name: Set up Node.js tests

uses: actions/setup-node@v2
with:
node-version: '14'
- name: Install dependencies
run: npm install
- name: Run tests

run: npm test
58



CI Tools - Github actions @

= 0 github / docs

steps:
- uses: actions/checkout@v4
- uses: actions/setup-java@v4
with:
java-version: '17'
distribution: 'temurin'
- run: mvn --batch-mode --update-
snapshots verify
- Run: MKDIR Staging & CP
Target/*.jar Staging
- uses: actions/upload-artifact@v4
with:
name: Package
path: staging

Example with Maven:

¢> Code () Issues 46 I Pull requests 19 () Discussions | () Actions

New workflow

"Java with Maven"

Configure

Commit changes

maven.yml file in .github/workflows directory
automatically  downloads the

repository

sets up the Java environment

run Maven tests

wrap the build result

then uploads it as an artifact



CI Tools - Github actions @

1 > Code (@ lIssues 7 Pull requests 1 (® Actions [ Projects () Security |7 Insights 3 Settings

Actions

I All workflows
GitHub Classroom Workflow

Management

£ Caches

@ Attestations
Runners

(@ Usage metrics

(& Performance metrics

New workflow

All workflows

Showing runs from all workflows

5 workflow runs

2

© szokozok torlése

GitHub Classroom Workflow #5: Commit c3db284 pusl|

® add deadline

GitHub Classroom Workflow #4: Commit f78e551 push

classroom.yml

on: push 3

@ Autograding 28s

@ Setting up GitHub Classroom Feedback

Autograding

Run actio
Run education/auto
@ Post Run actio

@ Complete job




CI Tools — Jenkins

Jenkins...

61



Thank you for your attention!
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