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Continuous integration & delivery

Folyamatos integracio

» A folytonos integracio (continuous integration, Cl) egy olyan
gyakorlati modszer, amely lehetdve teszi a programkodok
ellenérzésenek es tesztelésének felgyorsitasat

» celja a lehetseges hibak, integracios problemak azonnali,
automatizalt kiszlrése, visszajelzés a fejlesztonek

®» 3 programkodok verzidkezelO rendszer segitségével egy
kozponti tarhelyre kerulnek, naponta tobbszor

® 3 tarhely tartalma minden modositast kovetéen
automatikusan forditasra kerul (build automation), a
forditassal pedig a lekodolt tesztek is végrehajtodnak

® a7z igy ellen6rzott kodot tovabbi tesztelés kovetheti
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Continuous integration & delivery

Folyamatos teljesités

» Az agilis szoftverfejlesztés (agile software development) célja a
gyors alkalmazasfejlesztés megvalositasa, inkrementalis
alapon

® 3 szoftver folyamatos fejlesztés és kiadas alatt all
(continuous delivery), a sebesség allando, a valtoztatasok
minden |épésben beépithetbek (welcome changes)

®» 3 mUkodd szoftver az elérehaladas mérbeszkoze, elétérben
az egyszerlség, ugyanakkor folyamatos odafigyelés a
megfeleld tervezésre, optimalizaciora

» 3 fejlesztést altalaban onszervez6, kis csapatok vegzik,
megosztott felel6sséggel, folytonos interakcioval, gyors
visszajelzeésekkel

®» 3 folyamatos kiadasok automatizalhatok, ekkor continuous
deployment-rél beszelunk
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Continuous integration & delivery
Feladatok

» A folyamatos integracio €s teljesités lepéseit egymasra epuld
feladatok (jobs) lancolatakent (pipelines) definialhatjuk

Build Test Staging Production
@ build @ testl @ auto-deploy-ma @ deploy to produ
(@) test2

Pipelines Jobs Environments Cycle Analytics

All 16831 Running 1 Branches Tags Run pipeline Cl Lint

Status Pipeline Commit Stages
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#6453817by @ ;:6;:‘?:;280 Expert I® I® 2[:“?1?:5 ago R
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Continuous integration & delivery
GitLab Runners

» A GitLab rendelkezik integralt, sajat megoldassal a folyamatos
integracio es teljesités tamogatasara
» 3 feladatokat (jobs) a GitLab szervertdl fuggetlen un.
GitLab Runner példanyok hajtjak végre
» Shell, SSH, VirtualBox, Docker, Kubernetes, stb.

®» a runnerek egyedileg konfiguralhatoak, lehetnek
megosztottak vagy projekthez rendeltek

N

GITLAB SERVER
1 GitLab process

RUNNER SERVER YOUR LAPTOP \ IS

@..n Runner process 0..n Runner process




Continuous integration & delivery

Docker *

» A folyamatos integraciot egy izolalt, reprodukalhato
kornyezetben erdemes veégezni docker

» A Docker napjainkban a legelterjedtebb container framework

® 3 container hasonlit a virtualis gépekhez (VM) olyan
tekintetben, hogy egy teljesen elkulonitett, virtualizalt
kornyezett biztosit, amelynek a gazdaszamitogep
szolgaltat er6forrasokat

» 3 f6 kUlonbség a containerek és a virtualis gépek kozatt,
hogy minden container osztozik a gazda kerneljén a tobbi
containerrel, a virtualizalt hardver és az OS nem része,
csupan az alkalmazasunkhoz kot6d6 konyvtarak,
binarisok és a felhasznaloi terulet

®» 3 containerek ezaltal nagysagrendekkel kisebb
overheaddel birnak a VM-ekhez kepest, igy konnyebb
sulyu megoldast nyujtanak a virtualizaciora




Continuous integration & delivery

Virtualis gépek és containerek

Virtual Machine | | Virtual Machine

Virtual Machine

Guest Guest Guest
Operating Operating Operating
System System System

Infrastructure

J .

Containerized Applications

Host Operating System

Infrastructure

®» 3 container frameworkok lehetdséget adnak hordozhaté
alkalmazasok létrehozasara és menedzselésére

®» az alkalmazasok modularizalhatéak es skalazhatoak, a
komponensek kulon containerben futhatnak

Forras: docker.com



tartalmazza, YAML formatumban

Continuous integration & delivery
GitLab CI/CD

» A folyamatos integracio konfiguracidjata .gitlab-ci.yml fajl

» a YAML (YAML Ain't Markup Language) egy emberi

szemmel konnye(bbe)n olvashato strukturalt leird nyelv

®» hitps://yaml.org/spec/1.2/spec.html

» A GitLab webes feluletén elérhet6 egy CI Lint funkcio a
formatum validalasara bekuldés el6tt

All 16831

Status

@ running

@ passed

¥ passed

@ passed

Running 1 Branches Tags

Pipeline

#6453892 by @

#6453883 by @§

#6453817 by @)

#6453004 by §
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https://yaml.org/spec/1.2/spec.html

Continuous integration & delivery

YAML szintaxis

» P¢lda YAML kod:
name: Gipsz Jakab # kulcs-érték parok
age: 42
details: # beagyazott kollekciéd
givenname: Jakab
familyname: Gipsz
birthyear: 1978
languages: # értékek listaja (tomb)
- Hungarian
- English
— German
# tobb soros szoveg
intro multi: |
multiple line
introduction
intro single: >
single line
introduction



Continuous integration & delivery
GitLab CI/CD: jobs

» A _gitlab-ci.yml fajlban feladatokat (jobs) definialhatunk,

amelyekben megadhatjuk milyen utasitasokat kell
végrehajtaniuk (script).

» P|.:

build program:
script:
— apt—-get update -gg
- apt-get install -ygg build-essential
- make



Continuous integration & delivery
GitLab CI/CD: multiple jobs

» Tobb feladat is definialhato, tovabba megadhato egy globalis
before script elemis, amelyet minden job el6tt vegre kell

hajtani. (Feluldefinialhato az egyes feladatokban.)

before script:
— apt—-get update —gg
- apt-get install -ygqg build-essential cmake

build program:
script:
— mkdir build && cd build
— cmake
- make install

test program:
script:
— mkdir build && cd build
— cmake
— make test




Continuous integration & delivery
GitLab CI/CD: stages

» A folyamatos integracio feladatait egymast kovet6 szakaszokra
(stages) oszthatjuk

» alapértelmezetten 3 stage van: build, test, deploy

» o7 tetszOlegesen fellldefinialhatjuk

stages:
— ek
- build

®» Egy stage feladatai egymastol fliggetlentl parhuzamositva
végrehajthatéak (tobb runner bevonasaval)

®» g stagek egymasra épulnek, amennyiben egy stage
valamely feladata hibaval zarul, a ra épuld stagek nem
kerulnek vegrehajtasra

|3
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Continuous integration & delivery
GitLab CI/CD: stages

» A folyamat stagekre osztasa:

before script:
— apt-get update —-gg
- apt-get install -ygg build-essential cmake

build program:
stage: build
script:
— mkdir build && cd build
— cmake
— make 1install

test program:
stage: test
script:
- mkdir build && cd build
— cmake
— make test



Continuous integration & delivery

GitLab CI/CD: artifacts

» A Cl feladatok réeszekent elballitott binaris vagy egyéb

allomanyokat megoérizhetjuk (artifact)

pdf:

script: pdftex paper.tex

artifacts:
paths:
- paper.pdf
expire in: 1 month

®» Az artifactok a GitLab webes
felUletérdl konnyen letdlthetbek

Job artifacts
The artifacts will be removed in 6 days

Keep Download Browse

Job details

Duration: 5 minutes 4 seconds
Finished: about 5 hours ago
Runner: #44028

Raw Erase

2



Continuous integration & delivery
GitLab CI/CD: artifacts

» Artifactok definialasa:

before script:
- apt—-get update —gg
- apt-get install -ygg build-essential cmake

build program:

stage: build

script:
— mkdir build && cd build
- cmake .. —-DCMAKE INSTALL PREFIX=../install
- make 1nstall

artifacts:
paths:

- install/

expire in: 1 week



Continuous integration & delivery
GitLab CI/CD: dependencies

» Az egymastol fuggd programok (modulok) ellendrzése konnyen
redundans végrehajtashoz vezethet:

before script:

build program:
stage: build
script:
— mkdir build && cd build
- Ccmake
- make

test program:
stage: test
script:
— mkdir build && cd build
— Ccmake
— make
— make test



Continuous integration & delivery
GitLab CI/CD: dependencies

» Artifactok atadasa jobok kozott:
before script:

build program:
stage: build
script:
— mkdir build && cd build
— cmake
- make
artifacts:
paths:
- build/

test program: # fiugg a build kimenetétdl
stage: test
script:
- cd build
— make test
dependencies:
- build program



Continuous integration & delivery

Docker images

® Docker container alapu GitLab Runner esetén megadhatjuk
melyik docker image-bdl kivanunk kiindulni:

, Y image néev
image: ubuntu:18.04 .
» tag név

®» Docker image-t egy docker registrybdl kérhetlnk:

» Alapértelmezetten a publikus Docker Hub-ot hasznaljuk,
ahova sajat image is feltolthetd: https://hub.docker.com/

» Hasznalhato privat docker registry is (pl. vallalati kornyezet)
image: mycompany.com:5000/custom:latest

» Ha nem adjuk meg, akkor a runner konfiguracidja adja meg a
hasznalando image-t

® 3 szofttech.inf.elte.hu runnerjei az ubuntu:18.04 imagere

vannak konfiguralva
ldén mdr Windows hoszt OS runnerek is elérhetdek, amelyekben
igy Windowsos docker containerek futtatdsara nyilik lehetdség.

Az alapértelmezett image ilyenkor: *9_
mcr.microsoft.com/windows/servercore:1809



https://hub.docker.com/

Continuous integration & delivery
Docker Hub

Wdocker hub Q@ Search for great content (e.g.. mysql) Explore Repositories Organizations GetHelp ~ mcserep ¥ @
Explore ubuntu Using 0 of 1 private repositories. Get more
ubuntu v¢
Docker Official Images
Ubuntu is a Debian-based Linux operating system based on free software.
Linux - x86-64 [ latest ) -
L 1B+
Container Linux *E6-64 386 ARM 54 ARM IBM Z PowerPC 64 LE Base Images Operating Systems

D

Official Image

Description Reviews Tags

Supported tags and respective Dockerfile links

® 138.84, bionic-20200311, bionic, latest
® 19.18, eoan-208200313 , eocan , rolling

* 20.84, focal-20208319 , focal, devel

® 14,84, trusty-28191217 , trusty

® 16.84 , xenial-208288212 , xenial




Continuous integration & delivery
GitLab CI/CD

» Tovabbi lehetéségek (teljesseg igenye nélkul):

®»only, except: CIjobok végrehajtasanak feltetelhez
kotése (példaul csak a master branch-en futtatni)

» wvhen: Cl jobok végrehajtasanak feltételhez kotése
(manualis vs. automatikus veégrehaijtas)

deploy program:
stage: deploy
script:
only:
- master
when: manual

AE



Continuous integration & delivery
GitLab CI/CD

®» cache: fajlok, konyvtarak (tipikusan fuggdsegek)
megorzese Cl jobok és pipelineok kozott
»p.:
cache:
paths:
- vendor/

®» 3 cache kiurithetd manualisan:

All 13 Pending 0 Running 0 Finished 13 Branches Tags Run Pipeline Clear runner caches Cl Lint

Status Pipeline Commit Stages

#16189953 by & Y master < 0e5852e6 & 00:09:52
1atest | & Update _gitlab-ci.yml @ @ @ @ @ > @~

M 3 days ago

% a week ago

= Y master o 12631789 & 00:06:23
> & - & -
©passed |  #16058118 by & & Update gitiab-ci.ymi ©IOIO) >~ 4

= ¥ feature-branch -o- 1900131 D & 00:09:44
5 ( - &~
® failed #16055644 by & Update gitiab-ciym OH®OHO® > n

% a week ago

AN
Ca s



Continuous integration & delivery
GitLab CI/CD

®» variables: valtozok definialasa.
A futtatdé kornyezetre szamos valtozé mar el6re definialt:
https://docs.qgitlab.com/ee/ci/variables/

®» scrvices: szolgaltatasok (pl. adatbazis motor) kulon
Docker containerben futtatasa (docker-compose)

services:
- mysqgl:latest
variables:
MYSQL DATABASE: my db
MYSQL USER: my user
MYSQL PASSWORD: very secret password

® 3 hosztnév mysqgl lesz (alias opcioval megadhato
mas)

23
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https://docs.gitlab.com/ee/ci/variables/

Continuous integration & delivery
GitLab CI/CD: terminals

» A folyamatos integracio feladatainak végrehajtasat egy online
terminal ablakon keresztul kovethetjuk a GitLab webes feluleten

| @ running ’ Job #1394 triggered just now by Administrator

Running with gitlab-runner 11.3.0~beta.694.gf4a3dadf (f4a3dadf)
on shell-runner d8b80d51

Using Shell executor...

Running on Steves-MBP-2...

Fetching changes...

HEAD is now at laeb472 Update .gitlab-ci.yml

Checking out laeb4725 as master...

Skipping Git submodules setup

$ sleep 15

$ echo "Done"

Done

Terminal is connected, will time out in 30m@s...




Continuous integration & delivery

GitLab CI/CD: példa projektek

» Amdba C++/Qt implementacioval:

https://szofttech.inf.elte.hu/mate/tictactoe-qt

1image: ubuntu:18.04
2

3stages:
4 = build
5 - test

6
7 before_script:
& - apt-get update -yqq

9 - apt-get install -ygq build-essential
10 - apt-get install -yqq gt5-default

11

12# Build

12build_game:
14 stage: build
15 script:

16 - cd TicTacToeGame
17 - gmake

18 - make

19

20# Test

21 test_model:

2?2 stage: test
23  script:

24 - cd TicTacToeTest
25 - gmake

26 - make

27 - make check

25

N


https://szofttech.inf.elte.hu/mate/tictactoe-qt

Continuous integration & delivery
GitLab CI/CD: példa projektek

» AmoOba C#/.NET implementacioval:
https://szofttech.inf.elte.hu/mate/tictactoe-dotnet

1image: mcr.microsoft.com/dotnet/core/sdk:3.1

2

Jstages:

4 - build

5 - test

6

7before script:

8 - dotnet --version
9

10 # Build

11build model:
12 stage: build

13 script:

14 — dotnet build TicTacToeGame.Model.Basic

15 — dotnet build TicTacToeGame.Persistence.Text
16 — dotnet build TicTacToeGame.Persistence.Binary
17

18build view:

19 stage: build

20 image: mcr.microscft.com/dotnet/framework/sdk:4.8
21 tags: [windows]

22 script:

23 — dotnet build TicTacToeGame.sln
24

25# Test

26 test_model:
27 stage: test

28 script:
29 - dotnet test TicTacToeGame.Test
30

26

N O


https://szofttech.inf.elte.hu/mate/tictactoe-dotnet

Continuous integration & delivery

Travis Cl

» [Folyamatos integracios szolgaltatas GitHub
projektekhez

» Nyilt forraskodu projektekhez ingyenesen Travis Cl
hasznalhato

®» https://travis-ci.com/

®» Tamogatja a Linux, a Windows és a macOS operacids
rendszereket, tobb eldkeészitett kornyezettel (image)

» A kornyezetet a hasznalt programozasi nyelvhez
allithatjuk be, az elterjedtebb forditdé eszkdzokkel és
konyvtarakkal

» A Cl konfiguraciéta . travis.yml fajlban adhatjuk meg

2/



https://travis-ci.com/

Continuous integration & delivery
Travis Cl — GitHub integration

Commits on Apr 16, 2019
Execute tests in Travis Cl B 377c81b e
E_ meserep committed 5 hours ago 3
Commits on Apr 15, 2019
Added Travis Cl to build CodeCompass = 3£52da6 e
_ﬂ meserep committed a day ago b/ All checks have passed
1 successful check
Commits on Apr 12, 2019
. . e - L . b4B2cAF <
/ ¢i Added Travis Cl to build CodeCompass o Fdd |3&SSEC| Restart build
Commit 3f52da6 Ran for 19 min 53 sec
Compare Tcc7ecl. . 3f52daé about 17 hours ago
Branch ci
£ Maté Cserép
C++

[=)
[=]
(V=]

View config

Remove log | ‘

wWorker information worker_info
Build system information system_info

Adding APT Sources apt

$ git clone --depth=5@ --branch=ci https://github.com/Ericsson/CodeCompass.git git . checkout




Continuous integration & delivery

Travis CI

» Példaul;

os: linux
dist: xenial
language: cpp

stages:
- compile
- Test
— deploy

#

Jjobs:
include:
- stage: compile
- cd STRAVIS BUILD DIR
- mkdir build && cd build
- cmake
- make

29



Continuous integration & delivery
AppVeyor CI

®» [olyamatos integracios szolgaltatas

» |ntegralhato a GitHub, GitLab, BitBucket,
Visual Studio Team Services platformokkal

» Nyilt forraskodu projektekhez ingyenesen hasznalhato

» https://www.appveyor.com/

®» Tamogatja a Linux, a Windows, a macOS operacios
rendszereket, tobb el6készitett kornyezettel (image)

» Kiemelt .NET és Visual Studio tamogatas
» A Cl konfiguraciét a appveyor. yml fajlban adhatjuk meg

30


https://www.appveyor.com/

Continuous integration & delivery
AppVeyor Cl — webes interfész

Core: Added M-tree (#21). 1.0.38

ai Péter (committed by Roberto master O 64427e34

Pull request #21 - M tree

Merge branch 'master’ into M_Tree 1.0.37

a eg ]S Core: Added Hilbert R-tree (#20). 1036

oy Rénai Péter (committed by Roberto master

rrent build  History

Pull request #21 - M tree

Finished M-Tree 1.0.35
Core: Added M-tree (#21).

a year ago by Rénai Péter master

a year ago by Ronai Péter (committed by Roberto

Giachetta)
Messages Tests Artifacts
Build started

git clone -q --branch=master https://github.com/robertogiachetta/aegis.git C:\projects\aegis

git checkout -qf 64427e34f338989dal19925565681efdb67e46c17

nuget restore src\AEGIS.sln

MSBuild auto-detection: using msbuild version '15.5.180.51428"' from 'C:\Program Files (x86)\Microsoft Visual
Studio\2017\Community\MSBuild\15.@\bin".

Restoring NuGet package NUnit.3.6.1.

Restoring NuGet package Shouldly.2.8.2.

Restoring NuGet package StyleCop.Analyzers.1.8.8.

Restoring NuGet package Castle.Core.4.1.0.

Restoring NuGet package Moq.4.7.63.

Restoring NuGet package NUnit.ConsoleRunner.3.6.1.

Restoring NuGet package OpenCover.4.6.519.

Restoring NuGet package SimpleInjector.4.0.7.

Restoring NuGet package Microsoft.Win32.Primitives.4.3.@.

Restoring NuGet package System.Diagnostics.DiagnosticSource.4.3.@. ES]
Adding package 'Microsoft.Win32.Primitives.4.3.@" to folder 'C:\projects\aegis\src\packages"’

Adding package 'System.Diagnostics.DiagnosticSource.4.3.8' to folder 'C:\projects\aegis\src\packages' S\

Added narkage 'Svetem Niagnnetire NiaonnetircSnurcra 4 2 A' +n falder 'C:\nrniecte\asgic\err\nackaonc’




Continuous integration & delivery
AppVeyor CI

» Pgéldaul:

version: 1.0.{build} # Version format

image: Visual Studio 2017 # Build worker image
platform: Any CPU # Build platform
configuration: Debug # Build Configuration

# Execute script before build
before build:
- dotnet restore src\MyProject.sln

# Execute build script
build script:
- dotnet build src\MyProject.sln

# Execute test script
test script:
- dotnet test src\MyProject.sln



Continuous integration & delivery

Jenkins

» Nyilt forraskddu folyamatos integracids szolgaltatas

» |ntegralhat6é a GitHub, GitLab, és egyéb
projektvezetd szolgaltatasokkal

= Nem nyujt hoszting szolgaltatast, de mas
vallalkozasok kinalnak (pl. CloudBees)

®» https://jenkins.io/

» A Cl konfiguraciot a Jenkinsfile adja meg, példaul:

pipeline {
agent { docker { image 'ubuntu:18.04' } }
stages {
stage ('build') {
steps {
sh 'apt-get install build-essential'
sh 'make'

}
}

} 33
} oS



https://jenkins.io/

Continuous integration & delivery

GitHub Actions e
» A GitHub viszonylag uj, sajat Cl/CD szolgaltatasa (v)v)
= |ngyenes fidkkal korlatozott mértékig (jelenleg - )

2000 futtatasi perc / ho) ingyenesen hasznalhato,
ez elofizetéssel bdvithetd

®» hitps://docs.qithub.com/en/actions

» | inux (Ubuntu), Windows és macOS operacios rendszer alapu
virtualis gepek futtatasat tamogatja, de hasznalhaté Docker

» A virtualis gépek a Microsoft felndjében (Azure) futnak
» Telepithetd sajat self-hosted GitHub Actions Runner is

» A Cl konfiguraciota .github/workflows/ konyvtarban,
YAML fajlokban adhatjuk meg

» Shell utasitasok mellett magunk vagy masok altal elkészitett
action-Oket is felhasznalhatunk, mint komplex épitd elemek

34
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Continuous integration & delivery
GitHub Actions

-0- Commits on Feb 24, 2021

Merge pull request #515 from mcseran/eaarch hnnct

£ meserep committed 11 days ago All checks have passed

11 successful checks

-0~ Commits on Feb 23, 2021

v Build project / build (postgresqgl, ubuntu-20.04) (p... Details
Merge pull request #516 from brunt
£ moserep committed 13 days ago & Build project / build (postgresql, ubuntu-18.04) (p... Details
v Build project / build (sqlite3, ubuntu-20.04) (push Details
o Commits on Feb 22, 2021 A =
\/ Build project / build (sqlite3, ubuntu-18.04) (push) Details
Finding circular symlinks (and other
[ Ericsson / CodeCompass @ Umwatch v 34 W Unstar | 343 % Fork | 60

Code |ssues 63 Pull requests 11 (® Actions Projects 1 Security Insights Settings
° Merge pull request #515 from mcserep/search_boost Artitacts @) ~
master 2 -0~ 12aadl6

v Build project
on: push

~ build (postgresql, ubuntu-20.04)
v build (postgresgl, ubuntu-18.04)
v build (sglite3, ubuntu-20.04)
v build (sglite3, ubuntu-18.04)
v parse (postgresql. ubuntu-20.04)
v parse (postgresql. ubuntu-18.04)

+ parse (sglite3, ubuntu-20

+ parse (sglite3, ubuntu-18.04)
v docker

« tarball

build (postgresql, ubuntu-20.04)

Install GoogleTest
Configure CMake
Run CMake (Postgresql)
Run CMake (SQLite3)
Build
» Run make - (nproc)
Scanning dependencies of target logger
Scanning dependencies of target ldlogger
1%] Building C object logger/(MakeFiles/logger.dir/src/ldlogger-hooks.c.o

2%] Building C object logger/{MakeFiles/ldlogger.dir/src/ldlogger-hooks.c.o

2%] Building C object logger/(MakeFiles/logger.dir/src/ldlogger-logger.c.o

[
[
[ 2%] Building C object logger/CMakeFiles/ldlogger.dir/src/ldlogger-logger.c.o
[
[

3%] Building C object logger/{MakeFiles/logger.dir/src/ldlogger-tool.c.o

had Re-run jobs

Verified

Verified

=

=

12aa416

O

O

o

O

35




Continuous integration & delivery
GitHub Actions

» Példaul:
name: Build project
on: [push, pull request]
Jobs:
build:
runs-on: [windows-latest]
steps

uses: actions/checkout@v2

name: Setup MSBuild

uses: microsoft/setup-msbuild@vl

name: Setup NuGet

uses: NuGet/setup-nuget@vl.0.5

name: Restore NuGet packages

run: nuget restore AEGIS.sln

name: Build the solution

run: msbuild AEGIS.sln /p:Configuration=Release

name: Run unit tests

shell: powershell

run: nunit3-console \
bin\Release\AEGIS.Tests.dll
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