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Prerequisities

» .NET Core 3.1 - https://dotnet.microsoft.com/download

— Runtime: https://dotnet.microsoft.com/download/dotnet-core/current/runtime
— SDK
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» IDE (jedno z nasleduijicich):
— Visual Studio 2019 — preferované (staCi i community edice)
— Visual Studio Core: https://code.visualstudio.com/

y  QGit



https://dotnet.microsoft.com/download
https://dotnet.microsoft.com/download/dotnet-core/current/runtime
https://code.visualstudio.com/

Cil nasledujicich 2 az 3 cvi€eni

y Seznamit se s kostrou aplikace

e
<
T
O
4
o

» Predstavit si technologie




Prubéh

» Predstaveni kostry aplikace a architektury
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» Bude se opakovat

— Predstaveni technologie
— Samostatny ukol — TODOs v kddu
— Napovédy a ukazka reseni




Agenda

Pouzité technologie
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Ukol 1: Piiprava prostfedi a spusténi aplikace
Zvolena architektura a datovy model

Ukol 2: Repository

Ukol 3: MVC Controller

Ukol 5: Export do CSV

Ukol 6: Integraéni testy

Ukol 7: Unit testy

Ukol 8: Napojeni na externi sluzbu
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Technologie

> Server
— C# 8, .NET Core 3.1
— ASP.NET Core Web Application
— ASP.NET Core MVC, resp. API (Views nepotfebujeme)
— Entity Framework Core, SQLite EF Core Database Provider
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— RestSharp — zjednodu$eni integrace na externi sluzby
— XxUnit — testovaci framework

— SQLite — one-file based DB

— IS Express

> Klient — nebudeme upravovat
— Aurelia.js




Ukol 1: Priprava prostiedi a spusténi aplikace

> Meli byste mit nainstalovano
— IDE (VS 2019, nebo VS Code)
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> Naklonuijte si repozitar
— https://github.com/profinit/FlightLogDotNet

» Otevrete solution, nebo slozku v IDE

»  Obnovte nuget balicky

» Zkompilujte a spustte aplikaci

> Aplikace bézi na https://localhost:44313/



https://localhost:44313/

Schéma architektury
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Repository and Data access

O/R mapping integration
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Architektura a moduly

)

WWWroot

— staticky obsah pro frontend

Controllers — vystavuje REST API pro frontend
Facades — definuje rozhrani pro funkcionalitu
Operations — obsahuje byznys logiku

Models — obsahuje doménové modely

Integration — obsahuje integrace na externi sluzby

Repositories — obsahuje integraci na databazi

— Entities — obsahuje databazové entity
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Datovy model

FlightStart Flight Person
+ 1d: long + 1d: long + |d: long
+ Towplane: Flight + Type: FlightType + PersonType: PersonType
+ Glider: Flight + Note: string + FirstName: string

+ Task: string

+ LastName: string

+ Copilot: Person + Address: Address

+ Pilot: Person

+ Memberld: long

+ Airplane: Airplane

+ LandingTime: DateTime?

+ TakeoffTime: DateTime

Airplane
+ 1d: long
+ ClubAirplane: ClubAirplane
+ GuestAirplanelmmatriculation: string

+ GuestAirplaneType: string

Address
+ 1d: long
+ Street: string
+ City: string
+ PostalCode: string

+ Country: string

ClubAirplane AirplaneType
+ Id: long + 1d: long
+ Immatriculation: string + Type: string
+ AirplaneType: AirplaneType + MaxCapacity: int

+ Archive: bool
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ORM - Entity Framework Core

»  Co typicky chceme pro kazdy objekt
— Vkladani
— Editaci, mazani
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— Nacteni podle kritérii (select ... where ...)







AutoMapper

»  Aplikace typicky obsahuje velké mnozstvi objektu

— Databazoveé entity,
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— Bussiness Modely,
— View Modely,

» Chceme mapovat jednotlivé objekty na sebe
— Psat vSechny mapovani rucné je spoustu prave
— Na které strané mapovani uchovavat (DB, Bussines, View)

> AutoMapper umi:
— Mapovani stejné se jmenujicich polozek
— Zplosténi entity (Adress.City -> AdressCity)

— Rekurnizvni mapovani slozitéjsi polozek

— Zvalidovani mapovani vSech polozek (defaultné vychozich, nebo i
zdrojovych)




Ukol 2: Repository

)

Pro kazdy krok najdete v kddu TODO komentar

Otevrete aplikaci na homepage - nejsou zde zobrazeny zadné lety

Rozehrivaci ukol

— Ve tfidé FlightRepository vytvofte metodu pro nacteni vSech letl podle typu
— Ve tfidé FlightRepositoryTest dokonCete test metody pro nacteni letu kluzaku
Implementace pouzivané metody

— Ve tfidé FlightRepository vytvoite metodu pro nacteni letd
— Ve tfidé FlightRepositoryTest dokonCete test metody
— Ve tfidé FlightFacade pouzijte vytvofenou metodu pro nacteni dat

Zkontrolujte, Ze na homepage jsou zobrazeny lety
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Napovéda 1 — prvni metoda Repository

»  FlightRepository

public IList<FlightModel> GetFlightsOfType (FlightType type)
{
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using var dbContext = new LocalDatabaseContext () ;

var flights = dbContext.Flights
.Where (flight => flight.Type == type);

return mapper.ProjectTo<FlightModel> (flights) .ToList ()

»  FlightRepositoryTest

var result = flightRepository
.GetFlightsOfType (FlightType.Glider) ;




Napovéda 2 — druha metoda repository

» Nacdcteni vSech letadel ve vzduchu

e
<
T
O
4
o

public IList<FlightModel> GetAirplanesInAir ()
{

using var dbContext = new LocalDatabaseContext (),

var flights = dbContext.Flights
.Include(flight => flight.Airplane)
.Include(flight => flight.Copilot)
.Include(flight => flight.Pilot)

.Where (flight => flight.LandingTime == null);

return mapper.ProjectTo<FlightModel> (flights) .ToList ()




Napovéda 3 — druha metoda repository

» Nacteni vsech letadel ve vzduchu v pozadovaném poradi
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public IList<FlightModel> GetAirplanesInAir ()
{

using var dbContext = new LocalDatabaseContext();

var flights = dbContext.Flights
.Include(flight => flight.Airplane)
.Include(flight => flight.Copilot)
.Include(flight => flight.Pilot)
.Where(flight => flight.LandingTime == null)
.OrderBy (flight => flight.TakeoffTime)
.ThenBy (flight => flight.Type);

return mapper.ProjectTo<FlightModel> (flights) .ToList () ;




Napovéda 4 — Facade

»  Staci metodu pouze provolat
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internal IEnumerable<FlightModel> GetAirplanesInAir ()

{
return flightRepository.GetAirplanesInAir () ;

}







REST controller

» Metoda + anotace
» ASP.NET MVC

> Url se sklada ze jména Controlleru a attributu (,Flight/InAir®)
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[ApiController]

[Route (" [controller]™) ]

public class FlightController : ControllerBase

{
private readonly ILogger<FlightController> logger;
private readonly FlightFacade flightFacade;

public FlightController (ILogger<FlightController> logger,
FlightFacade flightFacade)
{
this.logger = logger;
this.flightFacade = flightFacade;
}

[HttpGet ("InAir") ]

public IEnumerable<FlightModel> GetPlanesInAir ()

{
logger.LogbDebug ("Get airplanes in Air.");
return flightFacade.GetAirplanesInAir();




Ukol 3: ASP.NET Core MVC — REST endpoint

» Otevrete obrazovku pro zadani noveho letu — mélo by vyskocit
chybova zprava, ze se nepodarilo nacCist seznam letadel
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» Ze tridy AirplaneController vytvorte funkéni Controller, ktery vrati
seznam letadel

» Zrestartujte aplikaci a zadejte novy let

» Inspirace: ostatni *Controller tfidy




Napovéda 1 — prazdna odpoved’
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[ApiController]
[Route (" [controller]") ]
public class AirplaneController : ControllerBase
{
[HttpGet]
public IEnumerable<AirplaneModel> Get ()
{

return new List<AirplaneModel> ()




Napovéda 2 — napojeni na facade

[ApiController]
[Route (" [controller]") ]
public class AirplaneController : ControllerBase

{
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private readonly AirplaneFacade airplaneFacade;

public AirplaneController (
AirplaneFacade airplaneFacade)

this.airplaneFacade = airplaneFacade;

[HttpGet]
public IEnumerable<AirplaneModel> Get ()
{

return airplaneFacade.GetClubAirplanes() ;




Napoveda 3 — i s logovanim

[ApiController]
[Route (" [controller]") ]
public class AirplaneController : ControllerBase

{
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private readonly ILogger<AirplaneController> logger;
private readonly AirplaneFacade airplaneFacade;

public AirplaneController (
ILogger<AirplaneController> logger,
AirplaneFacade airplaneFacade)

this.logger = logger;
this.airplaneFacade = airplaneFacade;

[HttpGet]
public IEnumerable<AirplaneModel> Get ()
{
logger.LogDebug ("Get airplanes.");
return airplaneFacade.GetClubAirplanes() ;







Kde se vezme AirplaneFacade

» ASP.NET Core ma defaultni Dependency Injection

— V Startup je nakonfigurovan, aby injektoval spravnou tfidu
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services.AddScoped<AirplaneFacade, AirplaneFacade>();
services.AddScoped<IAirplaneRepository, AirplaneRepository>();

— Da se nastavit zivotnost objektu (Transient, Scoped, Singleton)
— Pozor na hierarchii tfid a dlouhotrvajici zivotnost







Ukol 5: Implementujte export do CSV

» Vyzkousejte export do CSV v GUI a podivejte se, co se stane
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» Ve tridé GetExportToCsvOperation implementujte metodu Execute

» VyzkouSejte soubor stahnout z GUI a zkontrolujte jeho spravnost

» Jak ma CSV vypadat? Na co byste se zeptali zakaznika pri
analyze?







Unit vs. Integracni testy

> Unit (jednotkovy) test
— Testuje jednu jednotku funkcionality
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— Minimalizuje pocCet zavislosti

— lzolované od prostredi (externi sluzby, DB...)

— Pouziva zjednodusené nahrady svych zavislosti
» Mocky a/nebo stuby

» Integracni (systémove) testy
— Testuji, jak vice jednotek funguje spolecné
— Testuji spolecné s infrastrukturou
« Muze byt zjednoduSena (in memory DB misto klasické)
— Podpora Springu — sestaveni aplikacniho kontextu v testu — bude dale

» Kazdé se hodi na ruzné situace, pouziva se oboji

— Muadzeme mixovat — otestovat hlavni scénar spole¢né se zavislostmi
(integraCni) a otestovat okrajové podminky izolované (unit test)




Unit a integracni testy

»  Vyuzivame xUnit
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» Je potreba stejné jako u serveru zajistit nastaveni DI

y Jiz mame testovaci DB




Ukol 6 — integraéni test CSV exportu

»  Naimplementujte test v GetExportToCsvOperationTests, aby
otestoval vas export do CSV
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» Zkontrolujte, ze test prochazi

» Proc je to integracni test?
— Testuje nejen Operaci, ale i Repository a data v DB
— V tomto pripadé se dal pouzit i unit test




Napovéda 1: Porovnani se souborem

» Soubor s oCekavanym vystupem

— Do solution si mizeme pfidat soubor csv, ktery ma byt vyprodukovan a
porovnavat vysledek s nim
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Mog (mockovaci framework)

» Nahrazuje zavislosti tfid za behu vytvofenymi mocky (implementuji
stejné rozhrani)
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» Postup testovani:

1. Pouzijte mockovaci Framework pro vytvofeni mocku

2. Nadefinujte, jak se ma mock chovat v daném testovacim scénafi
« Jaka metoda bude zavolana
« Co ma vratit

3. Vykonejte testovaci scénar

4. Ovérfte, Ze se mockované metody opravdu zavolali

« Toto je pfidana hodnota mockovani — pokud byste pouzili realny objekt, tak
nezjistite, jestli se volal.




Ukol 7 — unit test PersonService

» Otevrete si PersonServiceTest, obsahuje 2 hotoveé testy

> Naimplementujte treti test podle TODO
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»  Zkontrolujte, zZe testy prochazi




Mockito — priklad z PersonServiceTest

[Fact]
public void Execute ShouldReturnExistingClubMember ()

{
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// Arrange

var createPersonOperation = CreateCreatePersonOperation();
PersonModel personModel = new PersonModel
{

FirstName = "Jan",

LastName = "Novak",

MemberId = 3

i

long id = 333;

mockPersonRepository.Setup (repository =>
repository.TryGetPerson (personModel, out id))
.Returns (true) ;

// Act
var result = createPersonOperation.Execute (personModel) ;

// Assert
Assert.Equal (id, result);
mockRepository.VerifyAll () ;




Napovéda 1: Osoba neni v lokalni DB
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mockPersonRepository.Setup (repository =>
repository.TryGetPerson (personModel, out 1d))
.Returns (false);




Napovéda 2: Osoba je ve kluboveé databazi

» Umoznime ulozit jen osobu, kterou jsme vratili z databaze
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PersonModel clubUser = new PersonModel
{
FirstName = "Karel',
LastName = "Lucembursky",
MemberId = 444

}7

mockClubUserDatabase.Setup (repository =>
repository.TryGetClubUser (444, out clubUser))
.Returns (true) ;

mockPersonRepository.Setup (repository =>
repository.CreateClubMember (clubUser))
.Returns (4) ;




|



HTTP GET v C#
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try

string url = "http://vyuka.profinit.eu/club/airplane";
WebClient webClient = new WebClient (),
string response = webClient.DownloadString (url) ;

// convert from string to Json

// convert from Json to object

}

catch (WebException exception)

{
System.Console.WritelLine (exception);
// Handle Exception




RestSharp

y Usnadnéni volani REST sluzeb
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» Zpusob pouziti:
using RestSharp;
var client = new RestClient ("https://api.twitter.com/1.1");

var request = new RestRequest ("statuses/home timeline.json",
DataFormat.Json) ;

var response = client.Get (request):;

» RestSharp umi i generickou variantu s automatickou deserializaci:

var stucturedData = client.Get<SuperClass>(request).Data,




Ukol 5: Napojeni na externi sluzbu

>V InjectConfiguration zménté injektovani z ClubUserDatabaseStub
na ClubUserDatabase a otevfete si aplikaci na obrazovce pro

zadani letu. Co se stane?
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» Seznam Clenu klubu se nacita pres REST sluzbu. Zkuste nejprve
ziskat seznam v prohlizeci:

— http://vyuka.profinit.eu:8080/club/user

» Ve tfidé ClubUserDatabase postupujte podle pokynu a
naimplementujte nacteni dat z REST sluzby

» VyzkouSejte zadat novy let s vybérem ¢lenu klubu



http://vyuka.profinit.eu:8080/club/user

Napovéda 1: Nacteni URL z appsettings.json

> Dependency injection pres konstruktor

private readonly IConfiguration configuration;
public ClubUserDatabase (IConfiguration configuration)

{

this.configuration = configuration;

string baseUrl = configuration["ClubUsersApi"];
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Napoveda 2: Request pomoci RestSharp

» Request
»  URL
> Navratovy typ

e
<
T
O
4
o

private List<ClubUser> ReceiveClubUsers ()

{

var client = new RestClient (configuration["ClubUsersApi"]);
var request = new RestRequest ("club/user", DataFormat.Json);
var response = client.Get<List<ClubUser>> (request);

return response.Data;







Aplikace Flight Log

» Funkce
— Prehled letd ve vzduchu, zadani ¢asu pfistani
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— Zadani letu
— Historie letu
— Export do CSV

» Integrace na REST API pilotu




Ukol

»  Specifikace
— Odevzdani do 19.4. EOD
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» Aplikace musi odpovidat specifikaci
— Napsat specifikaci tak, aby ji aplikace spliovala
— Vymezit se vuci pavodni nabidce, ktera méla vétsi scope
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