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Outline

Planned topics for this lesson:

® |ntroduction to Spring Boot for building Java applications
WHAT ARE BUILD TOOLS?

g |
e \What is DevOps? Importance of automation a & E
DELIVER SOFTWARE FASTER UWITH HIGHER QAVALITY

® |ntroduction to CI/CD ﬁ G ra d Ie
AVTOMATION CONCEPTS, STAGES, AND WORKFLOWS
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CI/CD Pipeline

Example of a continuous software development system:
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CI/CD Pipeline

Example of a continuous software development system:
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Code Libraries

® (Code libraries are convenient ways to package functionality and reuse components

- JAR files in Java

- .DLL files Windows / .NET E.6., TAVA CLASS LIBRARIES — COLLECTIONS
OF CLASSES FOR DEVELOPING PROGRAMS

\.-
\x java

</> (s,

o

Sub Packages

java.lang.”
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Build + Compile + Clean + Run

® |DE has many options, i.e., run-as, build, etc.

— olugins Navigate Code Analyze Refactor Build Run Ti
S : 8
[n/gras 2uild Path > <groupld>org.apache.maven.plugins Tool Windows > = Project 321 ]
- <artifactld>maven-eclipse-plugin< & F it 387
Source \_3'35 > <version>2.4</version> Quick Documentation F1 avories
Refactor N#ET > <configuration> " Open Module Settings 381 » Run ¥4
<additionalProjectnatures> . Debug 385
~cos x| 223 Import... <projectnature>com.sysdeo Recent Files 38E “* TODO %6
«/y Export... ) ‘?‘?dd‘tl‘?"a”’ml“t"“t“”e” Recently Changed Files {3E  Structure %7
:/p1:g$z: renraren Recent Changes X{C  VersionControl 39
+* Refresh FS [olugins = : 1" "AdtBffig™ = %
Close Project  <groupld>org.apache.maven.plugins +" Compare W.lth.... #D g ¥ Bean Validation N
v tobrii Close Unrelated Projects <artifactId>maven-surefire-plugin ++ Compare with Clipboard g ' Build R
ASSign Working SEtS... P—-:-;;.- ......... Q‘liCk 5witch sCrIeme". A I | I
irassro ' - . "y 4 |
o I T 1)ava Applet  XRXA | Toolbar ' Database
honetys  Debug As »  [312Java Application (38X ) Tool Buttons i ]
h.net/s! Proflle As > m2 3 Maven assembly:assembly _ , jStat.us Bar I EventlLog
ret/evn Validate m2 4 Maven build XX M, 2 VPO BRD . © Ciulle
m2 Maven = , 7 v Descriptions of Actions X {D j
Team I P, 3 aven bulid, 2 e T 1 g " Java Enterprise I
c With ( m2 6 Maven clean 5 Bidi Text Direction > ; & Leam -
ompare Wi - Ba .
Replace With > m2 7 Maven generate-sources ; Enter Presentation Mode g ' Maven Projects g
Restore from Local History... 2, 5 Maven Install ? Enter Distraction Free Mode 0 i
~
~ Web Development Tools I m2 9 Maven packa.ge | Enter Full Screen #&F i s I
PDE Tools > m2 Maven source:jar } B Terminal I <o
Aspect) Tools > m2 Maven test i R
i
. . . I
Properties Run Configurations... g _ Web B |
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What is a build?

® [he build is a process which covers all the steps required to create a deliverable of your software

TJAVA

—> OENERATING SOVRCES
—> COMPILING SOURCES
—> COMPILING TEST SOVRCES

——> EXECVUTING TESTS A/\
/'\ AN

——> PACKAGING ((TAR, .WAR. ETB) {A

——> RUNNING HEALTH CHECKS <APACHE ANT>
—> GENERATING REPORTS

A "build® Iin software development refers to the process of compiling source code,
assembling resources, and preparing a software application for execution or deployment. It

involves transforming human-readable source code into executable or deployable artifacts.

Builds are essential for creating functional software from code and resources.
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Maven

e Software build tool which can manage the project build, reporting and documentation

COMPILE SOVRCE CODE

COPY RESOVRCES

AN

_5 COMPILE AND RVN TESTS

M a M en i
A —> PACKAGE PROTECTS

https://maven.apache.org/

DEPLOY PROTECT

/]

CLEANVP FILES




Maven

® Developers wanted:

- 1o make the build process easy
- a standard way to build projects
- a clear definition of what the project consisted of

- an easy way to publish project information and a
way to share JARs across several projects

® T[he result is a tool that developers can use to build and
manage any Java based project

® |t embraces the idea of “convention over configuration”
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“I SPEND A LOT OF TIME ON THIS TASK.
T SHOULD LIRITE A PROGRAM AUTOMATING IT!™
THEORY:
WRITING
CooE oEE
ORK ok o\ AUMATON T
ORGNALTASK ~ \IXED OER
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Maven

Default Directory Structure

.
» L}

)

= Package Explorer o3 PROTECT HOME — CONTBIN THE POM.XML AND ALL SUBDIRECTORIES
i JavaPractise, /
4 0 SeleniumCookbook _ CONTBINS THE DELIVERABLE TAVA SOURCE CODE FOR THE PROTECT

B src/main/java <

— CONTAINS THE DELIVERABLE JTAVA SOVURCE CODE FOR THE PROTECT

(B src/main/resources
- [ src/test/java <

— CONTAINS THE TESTING TAVA SOVRCE CODE (UNIT / TESTING TEST CASES)

(8 src/test/resources
. B\ JRE System Library [TN

. : CONTAINS RESOVRCES NECESSARY FOR TESTING
. B, Maven Dependencies

» (= src
L:“ target e The command mvh package would compile all the Java files, run any tests, and
M| pom.xml package the deliverable code and resources into target/my-app-1.0. jar **

* artifactId is my-app, and the version is 1.0



Maven

Project Object Model (POM)

4 & SampleMavenProject
22 src/main/java
22 src/main/resources
2% srcftest/java
2 src/test/resources
#\ JRE System Library [jdk1.8.0 101
& SIC

target
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™M pom.xmi

°
>

modern |IDEs support Maven

® |t has a pom.xml as its root — its an CML document

® |t contains all the information that Maven requires to

automate a build of your software

® |t's automatically updated on demand, but can be manually

configured as well

<project>

- —— S — . o - -r R T P B - e ran ™
—_ = ' — = vy -

(nod.lVorsion)d.C.D</nod.1borlion>

L. R Py . - -

<groupld>com.mycompany.app</groupld>
<artifactId>my-app</artifactlId>
<version>l.0</version>

<dependencies>
<dependency>

- e e e e - e S N S — .
— = rry ..-q -—— r - ‘--*..

<groupld>junit</groupld>
<artifactlId>junit</artifactId>
<version>:.4.l</version>

- e e e AR T e e - - .- e e e - - - s A Al e - e e ——_—y e e e e - -— - - -

<scope>test<g/scope>

</dependency>
</dependencies>
</project>
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Maven

Project Object Model (POM) “Eema S

<nod¢1V.rsion>d.C.3</nod.1b.rlion>

e POM provides all the configuration for a single project <!-- project coordinates, i.e. a group of values »

s i N - SRS AT T - S - e

- general configuration covers the project’s name, its
, , , <groupld>com.mycompany.app</groupld>
owner, and Its dependencies on other projects <artifactId>my-app</artifactId>

<version>l.0</version>

- One can also configure individual phases of the build
process, which are implemented as plugins (e.g., one <!-- library dependencies --
can configure the compiler-plugin to use Java 1.5 for <dependencies>
compilation, or specify packaging the project even if <dependency>
some unit tests fail)

I R - - - S - e - ey S SR -

® | arger projects should be divided into several modules, or o
<groupld>junit</groupld>

sub-projects each with its own POM <artifactId>junit</artifactId>

' ' ' < ion>1.4.1< i
e All root POM can compile all the modules with a single WRERSS /version>

command : this dependency is only used for running and compiling tests
® POMs can also inherit configuration from other POMs <scope>test</scope>
</dependency>
</dependencies>

</project>
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Maven

Project Object Model (POM)

<project>

. . S— SA— - e e  SR— S—
-— -— — - —- Y - -— ° - . [E—

<nod¢1V.rsion>d.C.3</nod.1b.rlion>

e POM provides all the configuration for a single project <!-- project coordinates, i.e. a group of values »

s N

- general configuration covers the project’s name, its
owner, and its dependencies on other projects

- One can also configure individual phases of the build
process, which are implemented as plugins (e.g., one
can configure the compiler-plugin to use Java 1.5 for
compilation, or specify packaging the project even if
some unit tests fail)

Larger projects should be divided into several modules, or
sub-projects each with its own POM

<groupld>com.mycompany.app</groupld>
<artifactId>my-app</artifactId>
<version>l.0</version>

<dependencies>
<dependency>

I R - - - S - e - ey S SR -

<groupld>junit</groupld>
<artifactId>junit</artifactId>

' i ' i 3.8.1</ i
e All root POM can compile all the modules with a single <version>:.d.l</version>

command

e POMSs can also inherit configuration from other POMs \ e.g., all POMs inherit from the super-POM by default

The super POM provides default configuration, such as
default source, default directories, default plugins, etc.
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Maven

The convention

project home
Src
F— main € SOURCE DIRECTORY
— Java e Maven builds projects based on convention
| resources - It expects files to be in a certain place
! test | < TEST SOURCE DIRECTORY - This is very useful when developing in teams !
java
resources
target | < BUILD DIRECTORY
- pom.xmi




CT417 : Software Engineering Il " /16 ] 4

WKO03 Revision - Build Tools

Maven

pom.xml

ROOT OF THE DESCRIPTOR $<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://ww.w3.0orqg/2001/XMLSchema-tnstance”

xsi:schemalocation="http://maven.apache.orqg/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd"”>
UWHICH VERSION OF THE PROTECT DESCRIFPTOR s> <modelVersion>4.0.0</modelVersion>

THIS POM CONFORMS TO

> <groupld>com.spring.aspect</groupld>
<artifactId>SpringAspect</artifactlId>
version>»0.0.1-SNAPSHOT</version>
<url>http://maven.apache.org</url>

. :
".tu‘{:(‘.'tn‘:v‘."; 1 ¢

v 1
NP ISd ] =

UNIQUELY IDENTIFIES THE PROTECT —

fﬂfﬂhwiﬂ>junit<fﬂrmupld>
LIBRARIES WHICH YOUR AL <artarvaci !~i.‘>Jun1/t<t /art] factId>
PRGJECT DEPENDS VPON <version>4.0.1<; ‘.’('l“‘ S10N>

< S .':zn_' ‘.‘tESt'f ,"' 200pe >

s J M . & s 29 2% oS y N
oL }/4_.1‘:-: | el el f\ >

</project
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pom.xml — plugins

Plugin

Core plugins

e Maven plugin is an extension or add-on module
that enhances the functionality of Apache Maven

e Maven plugins provide additional capabilities and o
tasks that can be executed during the build p—Tp
process or as part of project lifecycle
management. deploy

e These plugins are typically packaged as JAR
(Java Archive) files and can be easily added to a Lo
Maven project's configuration —

resources

site

Type*
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3.3.1

3.11.0

3.1.1

3.1.2

3.1.1

3.3.1

4.0.0-
M9

Version Release

Date

2023-
06-14

2023~
02-14

2023-
03-21

2023-
06-03

2023-
03-21

2023-
03-21

2023~
07-07
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Description

Plugins corresponding to default core
phases (ie. clean, compile). They may
have multiple goals as well.

Clean up after the build.

Compiles Java sources.

Deploy the built artifact to the remote
repository.

Run the JUnit integration tests in an
isolated classloader.

Install the built artifact into the local
repository.

Copy the resources to the output directory
for including in the JAR.

Generate a site for the current project.

Source

Repository

Git /
GitHub

Git /
GitHub

Git /
GitHub

Git /
GitHub

Git /
GitHub

Git /
GitHub

Git /
GitHub

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

Issue Tracking

Jira MCLEAN

Jira

MCOMPILER

Jira MDEPLOY

Jira SUREFIRE

Jira MINSTALL

Jira

MRESOURCES

Jira MSITE
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pom.xml — plugins
Plugin Type* Version Release Description Source Issue Tracking
—pale_ Repository
Plugins corresponding to default core ———
: Plugins corresponding to default core
phases (ie. clean, compile). They may phases (ie. clean, compile). They may
have multiple goals as well.
have multiple goals as well. ——
—t—3. 1 2023~ Clean up after the build. Git / Jira MCLEAN
06-14 GitHub
compiler B 3.11.0 2023~ Compiles Java sources. Git / Jira
02-14 GitHub MCOMPILER
deploy B 3.1.1 2023- Deploy the built artifact to the remote Git / Jira MDEPLOY
03-21 repository. GitHub
failsafe B 3.1.2 2023~ Run the JUnit integration tests in an Git / Jira SUREFIRE
06-03 isolated classloader. GitHub
install B 3.1.1 2023~ Install the built artifact into the local Git / Jira MINSTALL
03-21 repository. GitHub
resources B 3.3.1 2023~ Copy the resources to the output directory  Git/ Jira
03-21 for including in the JAR. GitHub MRESOURCES
site B 4.0.0- 2023~ Generate a site for the current project. Git / Jira MSITE
M9 07-07 GitHub

https://maven.apache.org/plugins/index.html
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Maven

pom.xml — build lifecycle

Phases Goals

process-resources

—  — — ——

e Process for building and distributing a particular
oroject is clearly defined

compile

pr ocess-classes

e |t comprises of a list of named phases that can
ne used to give order to goal execution

e (oals provided by plugins can be associated
with different phases of the lifecycle

process-test-resources

® c.g., by default, the goal compiler:compile is
associated with the compile phase, while the
goal surefire:test is associated with the test
phase

test-compile

test

* e.g., man test will cause Maven to run all goals
associated with each of the phases up to and
iIncluding the test phase

prepare-package

package

=
i
ST
e




Maven

Dependency management

e (Central feature in Maven

* [he dependency mechanism is organised around a
coordinate system identifying individual artefacts such
as software libraries or modules (e.g., JUnit)

e [f your project depends on a JAR file, Maven will
automatically retrieve it for you, and store them in the
user’a local repository

e |fthe JAR file depends on other libraries, Maven will
ensure these are also included
- These are know as transitive dependencies

- This wasn’t always part of Maven, so its huge
benefit
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e Dependency features supported:

Management: you can specify library versions that
transitive dependencies should use

Scope: include dependencies appropriate for the
current stage of the build, i.e., compile, test, run, etc

Exclude dependencies: If project X depends on Project
Y, and Project Y depends on Project Z, you can
choose to exclude Project Z from your build



Maven

Local and remote repository

https://mvnrepository.com/

Contains libraries for almost everything
- Cloud computing

- Date and Time utilities

- HTML Parsers

- Malil clients

- efc

Once you specify the correct details in you
pom file, Maven will automatically get it for you
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Local repository
- Windows C:\Users\<username>\.mZ

- Linux/ MacOS ~/.m2

Maven will search the local repository first and then
move to third party repositories

You can create your own repository and share it
within you company




