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= | skriver rapporten ikke for jer selv eller Ekkart!

= | skriver rapporten til en som star udenfor projektet
(isaer censor)!

= Der er brug for at introducere konteksten og hvad
RoboRally og dens begreber og regler er!

PiSU (02362 f22), L05
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Huskeregler
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= Spiralformskrivning (= tavle)

= Undga indforstaede afsnit
(forteel alt — ingen implicitte antagelser)

= Diskuter en ide (et argument) ad gangen
(og lav pointen eksplicit)

= Brug enkle begreber og korte saetninger

= Et begreb = et ord (det samme ord hele vejen
igennem)

» Brug entalsform (singularis) hvis muligt

PiSU (02362 f22), L05



Bemaerk

‘ DTU Compute

M

= @author tags i koden og rapporten
(helst studienummer s123456 ellers fuld navn)

= | koden:
= pa klasseniveau (for nye klasser)
= pa metode niveau (hvis eksisterende klasser a&endres)
= raekkefglgen af @author tags betyder noget

= | rapporten:
= pa afsnit eller underafsnitsniveau
= nogle afsnit kan have flere autorer

PiSU (02362 f22), L05 6
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V. Java Praksis
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F(x+Ax)= Z(Ax x) 800
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3. Java Collections

M

‘ DTU Compute

Derfor kigger vi nu kort pa Javas indbyggede
datastrukturer, isaer

= Collection (Set, List, Queue, Deque),
= |terator,

= Comparable og / \
= |\/|ap Siden Java 8 eksisterer der

ogsa streams med streams
aggregate funktioner |
Java, som er et meget
elegant koncept (som man
kender fra den fuktionelle
programmering). Det
kommer vi desveerre ikke

Qd pa. /

PiSU (02362 f22), L05 8
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Eksempel (fra Board)

‘ DTU Compute - )

M

import java.util.ArrayList;

import java.util.List;

public class Board extends Subject {

PiSU (02362 f22), L05 9



‘ DTU Compute o , _ DTU

Eksempel (fra Board)

import java.util.ArrayList;

import java.util.List;

public class Board extends Subject

private List< > players = new ArrayList< >()

private Player current;

PiSU (02362 f22), L05 10
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‘ DTU Compute

Eksempel (fra Board)

M

public void addPlayer (@NotNull Player player) ({
if (player.board == this && !'players.contains (player)) ({
players.add (player) ;
notifyChange () ;

public Player getPlayer(int 1) ({
if (i >= 0 && i < players.size()) {
return players.get (i) ;
} else {

return null;

e

PiSU (02362 f22), L05 11



https://docs.oracle.com/javase/8/docs/api/java/util/Collection.html

Lister og Lakker o7 Comput

;1 < player '
System .out. print Y S.Sl1ze
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rs.get (i) .getName()) ;

for
: (ilayer player: players) {
ystem. ]
out.println (player.getName ())

PiSU (02362 f22), LO5

Denne form af lgkken er mere elegant 09
ma ikke direkte eller

sikkert. Men man
indirekte sndre listen imens lgkken &r i gand

. onException
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Bemaerkning

‘ DTU Compute

Nogle gange bruges der ogsa lister (eller andre
samlinger) uden dens type parameter! Fx

List players = new ArrayList();

= Der var ingen generiske datatyper inden Java 1.5,
sa at man matte programmere pa en sadan made.

= Alle elementer er "bare” objekter (Object).

= Det er meget besveerligt og tilbgjeligt til at lave fejl!

= En generisk datatype, som bliver brugt uden dens
typeparameter, kaldes ogsa ra type (raw type)

= Raw types skal | ikke bruge i jeres software!
Ellers vil jeg hore et rigtigt godt argument!

PiSU (02362 f22), L05 13



Collections overview

Collection

A
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Set

JAY

List

SortedSet

PiSU (02362 f22), L05

Queue

Deque
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‘ DTU Compute

COI I eCti on < E > (generisk interface)

M

er en samling af objekter af en bestemt type E med
falgende (hoved-)metoder:

void clear () ; / \

boolean add(E e); Bemaerk at for nogle
Implementering kan det

veere, at nogle metoder
int size(); ikke er implementeret, fordi
de ikke giver mening.

Sa kan de kaste en
contains (Object o) ; UnsupportedOperation

Gcception /

boolean remove (Object o) ;

boolean isEmpty() ;

PiSU (02362 f22), L05 15
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Og mange flere:

e

boolean addAll (Collection<? extends
boolean removeAll (Collection<?> c)

Iterator<i > iterator ()

PiSU (02362 f22), L05

> C)
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Iterat0r< > (generisk interface) ‘Dmomme -

M

Collections har en metode, som producer en iterator;

iteratoren tillader sa at iterere over alle elementer af
selve kollektionen.

lterator er en interface med to hovedmetoder:

boolean hasNext() ;

next () ;

PiSU (02362 f22), L05 17



‘ DTU Compute

Brug af en iterator

o
—

M

Med en iterator kan man iterere over alle dens
elementer fx:

CollectionKi> ¢ = ...

Iterator<i > i = c.iterator();
while (i.hasNext()) {
i.next();

e

// do something with e, e.g.
System.out.println("> " + e);

PiSU (02362 f22), L05
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lterere over Collections |77

M

Faktisk er det endnu nemmere at iterere over alle
elementer af en Collection.

Collection< > collection =

for (@ element : collection) {

// do something with e, e.q.
System.out.println("> " + element);

PiSU (02362 f22), L05



lterere over Collections

Konkret eksempel

‘ DTU Compute
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> collection =

collection) {

Collection<

int sum = 0;

for ( value
sum = sum + value;

af en collection pa denne made,

sa undgar | mange muligheder
 for fejl.

[Hvis | itererer over alle elementer\

J

PiSU (02362 f22), L05
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... men man ma ikke andre
samlingen under selve Igkken!!

\_

J
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Map<I<,\/>

‘ DTU Compute

M

= er et struktur som repraesenterer en partiel funktion
(afbildning) fra veerdier af klassen '« (for key/nggle)
til veerdier af klassen '/ (for value/veaerdi)

" map.get (k) returnerer den aktuelle veerdi af map
for ngglen k

= kan nemt opdateres med operation
m.put (k,v)

= Siden Java 8 har maps ogsa en convenience
method: map .getOrDefault (k,d)

PiSU (02362 f22), L05 21
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Map</<,V>: Eksempel

‘ DTU Compute

M

= Vi burger en map af type Map< , >
til at beregne hvor ofte et navn forekommer in en
liste af navne (Strings)

= Vi antager:

List< > names = new ArrayList< >();

names.add ("Emilie") ;

names.add ("Jens") ;
names.add ("Tim") ;
names.add ("Tom") ;
names.add ("Kurt") ;
names.add ("Jens") ;
names.add ("Anna") ;
names.add ("Jens") ;
names.add ("Emilie") ;

names.add("Jens"),; ...

PiSU (02362 f22), L05 22



‘ DTU C_ompute o , . DTU

Map</<,V>: Eksempel

Madp / > nameCount = o bruger vi (m get
ashMap< , >() : ap
new HashMap 0 gpick) BeSEHED T
for ( name: names) {

nameCount.put (
name,

nameCount.get (name) +1 7

+ nameCount. et (name) ) ,;

PiSU (02362 f22), L05 23



‘ DTU Compute DTU

Map</<,V>: Eksempel

Map< , > nameCount =
new HashMap< , >() ;

for ( name: names) {
nameCount.put (

name,

nameCount.getOrDefault (name,0)+1 ) ;

for (String name: nameCount.keySet()) {

System.out.println(name + ": " + nameCount.get (name))

PiSU (02362 f22), L05 24



Bemaerk | et
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HashMap 0g nogle andre af Javas datastrukturer
virker kun, hvis klassen = til nagler (keys) er

implementeret rigtigt: dvs.

= metoden equals () er implementert sa at den er
en a&kvivalentsrelation (se naeste slides)

* hashCode () metoden er kompatibel med identitet
(se naeste slides)

/Man siger at der er kontrakter for\
disse metoder. Og nogle af

Javas datatyper (som fx
HashMap<', V> ) virker kun hvis
\de der kontrakter er overholdt. )

PiSU (02362 f22), L05 25



Krav til equals ()
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M

For alle objekter o1, 02 og o3 skal altid gaelde:

= Refleksivitet:
ol.equals (ol)

= Symmetri
hvis ol .equals (02) sa gelder ogsa
o2 .equals (ol)

= Transitivitet:
hvis ol .equals (02) 0g 02.equals (03)
sa geelder ogsa ol .equals (03)

PiSU (02362 f22), L05




KraV t|| equals()og hashCode () ‘
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DTU Compute

M

For alle objekter o1 0g o2 skal altid gaelde:

= Kompatibilitet.

hvis ol .equals (02) sa geelder ogsa
ol .hashCode ()== o02.hashCode ()

/Nér man andrer metoden \
equals () isine egne klasser,
sa skal man ogsa tilpasse
hashCode () metoden — isaer
nar man bruger dem som nggler
| strukturer som baserer pa

Qashing. /

PiSU (02362 f22), L05

mvis HashMaps eller HashSets\
forholder sig "lidt meerkeligt” (fx.
hvis de "glemmer” elementer
man havde tilfgjet far) i jeres
programmer, sa er en forkert
implementering af equals ()
0og hashCode () en meget

Qandsynlig arsag! /

27
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= Indtil videre har vi kun anvendt nogle indbyggede
datatyper fra Javal!

= Hvordan man selv programmere nogle datatyper
(eller udvidelser deraf) selv vender vi tilbage il

PiSU (02362 f22), L05
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‘ DTU Compute

2. JavaF X Programmering

= Til at programmere GUlen burger vi JavaFX
= Her er der nogle informationer om JavaFX programmering:
= JavaFX Applikationen:

= https://docs.oracle.com/javafx/2/get_started/hello_world.htm
= https://docs.oracle.com/javafx/2/get_started/jfxpub-get started.htm

= JavaFX LayoutPanes:
= https://docs.oracle.com/javafx/2/layout/builtin_layouts.htm#

JavaFX Ul Controls:

= https://docs.oracle.com/javafx/2/ui_controls/overview.htm#
= https://docs.oracle.com/javafx/2/ui_controls/text-field.htm#
= https://docs.oracle.com/javafx/2/ui_controls/button.htm#

= JavaFX Dialogs:

= https://examples.javacodegeeks.co
javafx/javafx-dialog-example/

PiSU (02362 f22), L05
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® | Player number
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Select number of players o

3

- ‘

QK

Cancel
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Ekkart Kindler

M

B | Player number s

Select number of players o

E "]
2

: i
6

=« Bemaerk at dette er en modal dialog, dvs. brugeren
kan fgrst interagere med resten af GUlen (eller

foreeldre-dialog), nar denne her dialog er afslutte

PiSU (02362 f22), L05




Menuer og menubjaelker

[N RoboRally

I File
New Game

Save Game

Stop Game

Exit

PiSU (02362 f22), L05
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[N RoboRally

Stop Game
bxit

Player 1 | Player 2 | Player 3 Player 5 | Player 6

Program

Finish Programming

Command Cards

New Game

Phase: PROGRAMMING

31
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M

public class RoboRallyMenuBar extends MenuBar ({ W RoboRally

}

private AppController appController; New Game

}

Save Game
public RoboRallyMenuBar (AppController appController) { Stop Game
this.appController = appController; Exit

Menu controlMenu = new Menu ("File");
this.getMenus () .add (controlMenu) ;

Menultem newGame = new Menultem ("New Game') ;
newGame.setOnAction( e -> {this.appController.newGame();} );
controlMenu.getItems () .add (newGame) ;

Menultem saveGame = new Menultem("Save Game') ;
saveGame.setOnAction( e -> {this.appController.saveGame();} )
controlMenu.getItems () .add (saveGame) ;

Menultem stopGame = new Menultem("Stop Game') ;
stopGame.setOnAction( e -> {this.appController.stopGame();} )
controlMenu.getItems () .add (stopGame) ;

Menultem exitApp = new Menultem("Exit'");
exitApp.setOnAction( e -> {this.appController.exit();} );
controlMenu.getItems () .add (exitApp) ;

PiSU (02362 f22), L05 32



=
—_
=

DTU Compute
Department of Applied Mathematics and Computer Science

Ekkart Kindler

M

[N RoboRally

public class RoboRallyMenuBar extends MenuBar ({

New Game
Save Game

private AppController appController; N

Exit

public RoboRallyMenuBar (AppController appController)

{
this.appController = appController;

Menu controlMenu = new Menu ("File");

this.getMenus () .add (controlMenu) ;

PiSU (02362 f22), L05 33
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MenulItem newGame = new Menultem ("New Game') ;
newGame.setOnAction (

e —-> {this.appController.newGame();} )
controlMenu.getItems () .add (newGame) ;

Menultem saveGame = new Menultem("Save Game') ;

saveGame.setOnAction (

e —-> {this.appController.saveGame();} );
controlMenu.getItems () .add (saveGame) ;

//

PiSU (02362 f22), L05
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DTU C_omp ute ‘ DTU

Eksempel: Menubjeelke |75 | 3

public class RoboRallyMenuBar extends MenuBar ({
private AppController appController;

public RoboRallyMenuBar (AppController appCo
this.appController = appController;

Menu controlMenu = new Menu ("File'")s
this.getMenus () .add (controlMenu) ;

Menultem newGame = new Menultem ("New Game') ;

newGame.setOnAction( e -> {this.appController.newGame();} );
controlMenu.getItems () .add (newGame) ;

Menultem saveGame = new Menultem("Save Game') ;
saveGame.setOnAction( e -> {this.appController.saveGame();} )
controlMenu.getItems () .add (saveGame) ;

Menultem stopGame = new Menultem ("Stop Game');
stopGame.setOnAction( e -> {this.appController.stopGame();} )
controlMenu.getItems () .add (stops :

Menultem exitApp = new Menultem("Exit'")
exitApp.setOnAction( e -> {this.appContz
controlMenu.getItems () .add (exitApp) ;

} }
PiSU (02362 f22), L05



public class AppController {

final private List<Integer> PLAYER NUMBER OPTIONS = Arrays.asList(2, 3, 4, 5, 6);
final private List<String> PLAYER COLORS = Arrays.asList("red", "green", "blue", "orange", "grey", "magenta");

private RoboRally roboRally;
private GameController gameController;

public AppController (RoboRally roboRally) {
this.roboRally = roboRally;

public void newGame () {
ChoiceDialog<Integer> dialog = new ChoiceDialog<>(PLAYER NUMBER OPTIONS.get (0), PLAYER NUMBER OPTIONS) ;
dialog.setTitle ("Player number'");
dialog.setHeaderText ("Select number of players");
Optional<Integer> result = dialog.showAndWait () ;

if (result.isPresent()) {
if (gameController != null) ({
// give user the option to save the game
if (!stopGame()) {
return;
bi
}
Board board = new Board(8, 8);
gameController = new GameController (board);
int no = result.get();
for (int 1 = 0; i < no; i++) {
Player player = new Player (board, PLAYER COLORS.get (i), "Player " + (i + 1));
board.addPlayer (player) ;
player.setSpace (board.getSpace (i, 1i));

}
board.setCurrentPlayer (board.getPlayer (0

)
roboRally.createBoardView (gameController)
gameController.initializeProgrammingPhase

) 7

()7

public void saveGame () {

}

TN N\ Ve e L ) MmN
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public class AppController {
//
private RoboRally roboRally;
private GameController gameController;

public AppController (RoboRally roboRally)
this.roboRally = roboRally;

PiSU (02362 f22), L05
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public void newGame () {
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ChoiceDialog<Integer> dialog =

new ChoiceDialog<> (

PLAYER NUMBER OPTIONS.get (0),

PLAYER NUMBER OPTIONS)
dialog. SetTltle("Player number") ;
dialog.setHeaderText ("Select number'");
dialog.showAndWait () ;

Optional<Integer> result

i1f (result.isPresent())

//

{

Board board = new Board(3, 8);
gameController = new GameController (board) ;

PiSU (02362 f22), L05
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int no = result.get();
for (int 1 = 0; 1 < no; 1++) {
Player player = new Player (
board,
PLAYER COLORS.get (1),
"Player " + (1 + 1));
board.addPlayer (player) ;
player.setSpace (board.getSpace (1, 1))
}
board.setCurrentPlayer (board.getPlayer (0));
roboRally.createBoardView (gameController) ;
gameController.initializeProgrammingPhase ()

PiSU (02362 f22), L05

.
’

39



DTU Compute DTU
Department of Applied Mathematics and Computer Science
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public class AppController {

//

private RoboRally roboRally;

private GameController gameController;

public AppController (RoboRally roboRally) {
this.roboRally = roboRally;

PiSU (02362 f22), L05 40
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public void newGame () {
ChoiceDialog<Integer> dialog =

new ChoiceDialog<>(
PLAYER NUMBER OPTIONS.get (0), BrugerdiaIOQ
PLAYER NUMBER OPTIONS) ;
dialog.setTitle ("Player number");
dialog.setHeaderText ("Select number'");
Optional<Integer> result = dialog.showAndWait () ;

if (result.isPresent()) {

//
Board board = new Board(8, 8);
gameController = new GameController (board) ;

PiSU (02362 f22), L05 41
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int no = result.get();
for (int 1 = 0; 1 < no; 1++) {
Player player = new Player (

board,

PLAYER COLORS.get (1),

"Player " + (i + 1));
board.addPlayer (player) ;
player.setSpace (board.getSpace (1, 1))

.setCurrentPlayer (board.getPlayer (0));
roboRally.createBoardView (gameController) ;

PiSU (02362 f22), L05 42



Applikationen

public class RoboRally extends Application ({

private Stage stage;
private BorderPane boardRoot;

//

public void start (Stage prima
stage = primaryStage;

tage) throws Exception {

AppController appController = n QrpController (this) ;
// create the primary scene with thé
// the board view (which initially 1is
// when the user creates a new game oOr
RoboRallyMenuBar menuBar = new RoboRallyMe
boardRoot = new BorderPane () ;

VBox vbox = new VBox (menuBar, boardRoot);
vbox.setMinWidth (MIN APP WIDTH) ;

Scene primaryScene = new Scene (vbox) ;

a game

stage.setScene (primaryScene) ;
stage.setTitle ("RoboRally") ;
stage.setResizable (false);
stage.sizeToScene();
stage.show () ;

PiSU (02362 f22), L05

DTU Compute

Player 1 | Player 2 | Player3

Program

genu bar and a pane
), 1t will be 1]

Fast || LeftOR [|LeftOR
Fwd  |[Right || Right

Phase; PROGRAMMING

(appController) ;
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public void start (Stage primaryStage) throws Exception {
stage = primaryStage;

AppController appController = new AppControl

RoboRallyMenuBar menuBar = new
RoboRallyMenuBar (appController) ;

boardRoot = new BorderPane();

VBox vbox = new VBox (menuBar, boardRoot);

Scene primaryScene = new Scene (vbox);

stage.setScene (primaryScene) ;
stage.setTitle ("RoboRally") ;
stage.setResizable (false) ;
stage.sizeToScene() ;
stage.show () ;

PiSU (02362 f22), L05
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public void start (Stage primaryStage) throws Exception {
stage = primaryStage;

AppController appController = new AppController (this);

RoboRallyMenuBar menuBar = new
RoboRallyMenuBar (appController) ;
boardRoot = new BorderPane();
VBox vbox = new VBox (menuBar, boardRoot) ;
Scene primaryScene = new Scene (vbox);

stage.setScene (primaryScene) ;
stage.setTitle ("RoboRally") ;
stage.setResizable (false) ;
stage.sizeToScene() ;
stage.show () ;

PiSU (02362 f22), L05
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public void createBoardView (GameController gameController) {
// 1f present, remove old BoardView
boardRoot.getChildren () .clear () ;

if (gameController != null) {
// create and add view for new board
BoardView boardView = new BoardView (gameController);
boardRoot.setCenter (boardView) ;

stage.sizeToScene() ;

PiSU (02362 f22), L05
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[® RoboRally

New Game

Stop Game
Exit

Finish Programming

Phase: PROGRAMMING

PiSU (02362 f22), L05 47
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4. Undtagelser (Exceptions)

Nogle gange kommer det frem midt i en metode, at
operationen ikke kan gennemfgres. Sa er man ngdt til
at reagere og ogsa den som har kaldt metoden er
maske ngdt til at reagere pa det.

Sakaldte undtagelser (exceptions) er en mulighed at
programmere sadan noget.

PiSU (02362 f22), L05 48
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Eksempel: Flyt en robot |

= Hvis en robot skal flyttes, skubber den en robot, som
star foran den, ogsa i same retning; og hvis der star
en foran den igen, skal den ogsa flyttes, osv.

= Det giver en kaskade af flytninger

= Hvis sa den sidste i kaskaden ikke kan flyttes (fx da
den rammer en veeq), sa ryger hele kaskaden, og
det oprindelige traek er ikke muligt

PiSU (02362 f22), L05 49
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Deklaration af Exception
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class ImpossibleMoveException extends Exception ({

private Player player;
private Space space;
private Heading heading;

public ImpossibleMoveException (Player player,
Space space,
Heading heading) {
super ("Move impossible");
this.player = player;
this.space = space;
this.heading = heading;

//

PiSU (02362 f22), L05
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public void moveForward (@NotNull Player player) {
if (player.board == board) {
Space space = player.getSpace()
Heading heading = player.getHeading() ;

Space target = board.getNeighbour (space, heading) ;
if (target != null) {
try
moveToSpace (player, target, heading);
} catch (ImpossibleMoveException e) {
// we don't do anything here for now;,
// we just catch the exception so that
// we do no pass it on to the caller
// (which would be very bad style).

PiSU (02362 f22), L05 51
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private void moveToSpace (
@NotNull Player player,
@NotNull Space space,
@NotNull Heading heading) throws ImpossibleMoveException ({

Player other = space.getPlayer();
if (other !'= null) {

Space target = board.getNeighbour (space,

heading) ;
if (target != null) {

// XXX Note that there might be additional problems
// with infinite recursion here!

moveToSpace (other, target,

heading) ;
} else {

throw new ImpossibleMoveException (player, space, heading);

}

player.setSpace (space) ;

E 0({3%“63
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Farste prototype med fokus pa spillelogik*:

= Der skal veere flere funktioner og begreber af
RoboRally-spillet med end i opgaverne V1-V3! Fx:
= Skubbe andre robotter foran sig (se slides 50-52)

= Vaegge eller forhindringer pa spillepladen (
implementering af metoden getNeighbour () se slide 51)

= Aktionsfelter pa spillepladen (fx. transportfelt)
= Checkpoints

= Flere slags programmeringskort

PiSU (02362 f22), L0S
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Farste prototype med fokus pa spillelogik*:

= Der skal veere flere funktioner og begreber af
RoboRally-spillet med end i opgaverne V1-V3! Fx:

= Qvervej hvilke ekstrafeatures giver mest mening

(baseret pa aflevering A2 og det hvad | har allerede
med V1-3).

= |Laeg plan til jeres features opdel opgaverne i blandt
jer!

= Aflever som komprimeret (zip-fil) af jeres IntelliJ-
projekt via DTU Learn! |

. ro ekt
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