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* unit testing
- testovani ,maly” jednotek funkCnosti
- jednotka — nezavisla na ostatnich
* testovani zcela oddelené
 vytvareji se pomocné objekty pro testovani
- kontext
- Ltypicky” v OO jazycich
* jednotka ~ metoda
- idealne — unit testy pro vsechny jednotky v programu
e typicky“ v OO jazycich
— pro vSechny public metody



estudriven developrment

e ,zacit s testy”

TEST-FIRST DEVELOPMENT REFACTORING

The test fails. The teslt succeeds.

Check if
#  all the tests
The test succeed.

succeeds.

Some tests
fail.

The test fails. ‘
e tesl fails « The code quality
satisfies.

Iterate

focus_ _focus_
Alignment of the design

with known needs

Completion of the contract
as defined by the test

Zdroj: https://commons.wikimedia.org/wiki/File:TDD_Global_Lifecycle.png#/media/File:TDD_Global_Lifecycle.png



JuUnit

podpora pro unit testing v Jave

http://www.junit.org/

pouzivani zalozeno na anotacich

- starsSi verze zalozeny na dedicnosti a jmennych
konvencich

mirné odliSné pouziti u ruznych verzi

-5,4,3



Pouzivani

* testovaci metody oznacCeny anotaci @ Test

e JUnit se spusti na mnozinu trid
— najde v nich metody oznaCcene @ Test
- ty provede

 dalSi anotace

- @BeforeEach (@Before)
* metoda provadena pred kazdym testem
e urc¢eno pro pripravu ,prostredi®
- @AfterEach (@After)
* metoda provadéeni po kazdem testu
e urceno pro ,uklid"
- @BeforeAll (@BeforeClass)
* metoda provadena pred vSemi testy na dane tride
- @AfterAll (@AfterClass)
* metoda provadena po vsech testech na dane tride



Priglac
\

public class SimpleTest {

private Collection collection; @Test

public void testEmptyCollection() {
assertTrue (collection.isEmpty()) ;

@BeforeAll
public static void oneTimeSetUp () ({
// one-time initialization code

}

} @Test

public void testOneItemCollection() {
collection.add("itemA") ;
assertEquals (1, collection.size());

@AfterAll
public static void oneTimeTearDown () {
// one-time cleanup code

}

@BeforeEach
public void setUp() {
collection = new ArrayList();

}

@AfterEach
public void tearDown() {
collection.clear() ;

}
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e assertlrue
e assertFalse
e assertEquals
* assert...
- staticke metody na org.junit.jupiter.api.Assertions
(org.junit.Assert)
— overovani podminek v testech

- test selze pokud assert... selze
e assert...() vyhodi AssertionError

* obecne
- test je splnen, pokud metoda skoncCi normalne
- test neni splnén, pokud metoda vyhodi vyjimku



Testovanl vyjimex
* jak otestovat ,spravne” vyhazovani vyjimek?

assertThrows (IndexOutOfBoundsException.class, () -> {
new ArrayList<Object>() .get(0) ;

})

e ve starsSich verzich

@Test (expected= IndexOutOfBoundsException.class) public void empty () {
new ArrayList<Object>() .get(0) ;

}
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Spoudtdn] testi)

* z kodu
org.junit.runner.JUnitCore.runClasses (TestClassl.class,...);
e 7 prikazové radky

java -jar junit.jar -select-class TestClassl

 z Antu
- task junit

<junit printsummary="yes" fork="yes" haltonfailure="yes">
<formatter type="plain"/>
<test name="my.test.TestCase"/>

</junit>

e 7z Mavenu
— mvn test
e 7 IDE



TestNG

e http://testng.org/
* inspirovano JUnit frameworkem
* mirne jine vlastnosti
- puvodné
- dnes skoro stejne
* zakladni pouziti je stejne






Reacilve orograrmrming (RP)

* datoveé toky a Sireni zmen v programu
- zmeny v datech se automaticky propaguiji

* publisher-subcriber
— architektonicky vzor
— jeden z konkrétnich modelu pro RP

— publisher produkuje data
- subsciber asynchronne data zpracovava
- mezi P a S muzou byt procesory transformujici data

Publisher proud dat » Subscriber
 proCc RP
- jednodussi kod, efektivnejsi, ...
- rozsireni" stream API



Punlisner-Supsriper v Jave

* Flow AP| (Reactive streams)
* java.util.concurrent.Flow

- od Java 9
pozadavek na
< N elementt
Publisher . Subscriber
N elementu

* ,kombinace iteratoru a Observer vzoru®



rlow AP

@FunctionalInterface
public static interface Flow.Publisher<T> {

public void subscribe(Flow.Subscriber<? super T> subscriber);
}

public static interface Flow.Subscriber<T> {
public void onSubscribe(Flow.Subscription subscription);
public void onNext(T item) ;
public void onError(Throwable throwable) ;
public void onComplete() ;

}

public static interface Flow.Subscription {
public void request(long n);
public void cancel() ;

}

public static interface Flow.Processor<T,R> extends
Flow.Subscriber<T>, Flow.Publisher<R> {
}



rlow AP

* SubmissionPublisher
- implementuje Publisher interface
— asynchronne publikuje dodana data

- konstruktor bez parametru
* pouziva ForkJoinPool.commonPool()
— dalsi konstruktory — parametr pro exekutor

- metody
* subscribe(Flow.Subscriber<? super T> subscriber)
e submit(T item)



Ooserver pzttern

* objekt (observer) ,sleduje” druhy objekt (observable)
— pokud se druhy objekt zmeni, upozorni vsechny
,Sledovatele”

- java.util.Observer
- java.util.Observable
* pozor — od Java 9 jsou Deprecated (nahrazeny Flow)

Observable Observer

+addObserver() update » +update()
+notifyObservers()

* pouziti
- Ul
* Observable — Ul komponenty
 Observer — reakce na Ul udalosti






ThreadlLocal

 vlastni kopie pro kazde vlakno
* obvykle se pouzivaji jako staticke atributy

* metody

T get()

protected T initialValue()

void remove()

void set(T value)

static <S> ThreadlLocal<S> withInitial(Supplier<?
extends S> supplier)






Ovarviaw

e Java 1.0 - AWT
- Abstract Window Toolkit

- goal — the same good-looking GUI on all platforms
* many limitations (e.g. 4 fonts only)

* hard to use it
- "non-object-based" approach

e Java 1.1

- new event model
* object-based approach

e Java 1.2
- new GUI — Swing
 a part of JFC (Java Foundation Classes)
« Java 8
- JavaFX — new U, exists since 2009 (had to be installed
separately)
 Java 11
- JavaFX removed from std lib
- https://openjfx.io/



SWIing

* packages
— javax.swing....
— uses also classes from java.awt...
— many classes extends classes from java.awt...

* fully implemented in Java

- the same look-and-feel on all platforms
* look-and-feel can be modified — adjusted to a platform

e support for 2D graphics, printing, drag-and-drop,
localization,...



rlello World
import javax.swing.*;

public class HelloWorldSwing {
private static voild createAndShowGUI () {

JFrame.setDefaultLookAndFeelDecorated (true) ;
JFrame frame = new JFrame ("HelloWorldSwing") ;
frame.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
JLabel label = new JLabel ("Hello World");
frame.getContentPane () .add (label) ;
frame.pack () ;
frame.setVisible (true) ; | HelloWorldswing

Hello World

}

public static void main(String[] args) {
jJavax.swing.SwingUtilities.invokeLater (new Runnable ()

{

public void run () {
createAndShowGUI () ;

}) s



Udalosti

* GUI se ovlada pomoci udalosti (events)
— pr. stisknuti tlaCitka — udalost
e zpracovani udalosti — listener
— objekt si zaregistruje listener — dostava informace o
udalosti
 mnoho druhu udalosti (a jim odpovidajici listenery)
- pf. stisk tlacCitka, zavreni okna, pohyb mysi,...

public class ButtonAndLabel implements ActionlListener {

JButton button = new JButton("Click here");
button.addActionlListener (this) ;

public void actionPerformed (ActionEvent e) {
clicks++;
label.setText ("Hello World: "+clicks);

}



Uclallosil
* jeden listener |ze zaregistovat pro vice udalosti

public class TempConvert implements ActionListener

input = new JTextField();
convertButton = new JButton ("Preved") ;
convertButton.addActionlListener (this);
input.addActionListener (this);

public void actionPerformed (ActionEvent e) {
int temp = (int)

( (Double.parseDouble (input.getText ())-32)*5/9);
cellLabel.setText (temp+" Celsius");

J



ViaKna

e obsluha udalosti a vykreslovani GUI
- jedno vlakno (event-dipatching thread)
— zajistuje postupné obsluhovani udalosti
* kazda udalost se obslouzi az po skoncCeni predchozi
obsluhy
* udalosti neprerusuji vykreslovani
* SwingUotilities.invokelLater(Runnable doRun)
- staticka metoda
— provede kod v doRun.run() pomoci vliakna
obsluhujiciho GUI
* pocka se, az budou vsechny udalosti obslouzeny
- metoda okamzite skoncCi
* neceka, az se kod provede
— pouziva se, pokud program upravuje GUI
* SwingUltilities.invokeAndWait(Runnable doRun)
- jako invokeLater(), ale skoncCi, az se kod provede



e vicevLS







Kam dal...

* NPRGO021 Pokrocilé programovani na platforme Java
- LS 2/2
- obsah
* GUI (Swing, JavaFX)
* Reflection API, Classloaders, Security
* Generické typy, anotace
* RMI
* JavaBeans
» Java Enterprise Edition: EJB, Servlets, Java Server Pages,
Spring,...
» Java Micro Edition: Java pro mobilni a Embedded systemy,
CLDC, MIDP, MEEP
* RTSJ, Java APlIs for XML, JDBC, JMX,...
* Kotlin a dalsi ,Java"“ jazyky
* Android
— castecné povinné pro NPRG0S59 Praktikum z pokrocilého
objektoveho programovani
* povinny predmet pro nektere Mgr. okruhy





http://creativecommons.org/licenses/by-nc/4.0/
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