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FX
2048 - The Game 2048

Popular Game created by Gabriele Cirulli

2048 was built using HTML, CSS and JavaScript

| 2048 EEMN
Released as 0SS under the MIT license
Join the numbers and get to the 2048 tile!

P> Move numbers in a 4x4 grid

&’ . P> When equal numbers clash while moving the

blocks (up/down/left/right), they merge and u

numbers are added up

pyﬂuﬁmn when you get a number in a box

with 2 48 (match two blocks with 1024

I ﬁ&ﬁvﬁ | _‘.Il n

HOW TO PLAY: Use your arrow keys to move the tiles. When
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Playing 2048

2048 can be played every where!

Besides the web version, Cirulli has also i0OS and Android versions
With JavaFX we can play now on:

P PCs and Laptops

P Tablets and Smartphones running Java SE 8

P> Raspberry Pi and embedded devices with UI
support




The story behind 2048(FX)

Back in March, Bruno started a first version of the game in JavaFX

Totally addicted to the game by that time, Jose jumped in
P> https://github.com/brunoborges/fx2048

P Around 60 forks/stars in GitHub e WS O e | e O T

i{Level.INFD, *"traversalX (@], traversalX]; |
d : i{Level.INFO, "traversaly = {0}*, traversal¥Y};
P> Around 100 commits b S e A A T
Carmis o ¥l 31, T01é t.stream{) .forBachOrdered{x -= {
sal¥.stream( ) .forEachOrdered{y -= {
I Merae pUll Fequest 81 from |peracadnrimarter [ casipen | O wation thisloc = new Location(x, y); 2 16 B8
P T TR le tile = gameGrid.get{thislec);
Adaled styling ta thes and grid ke A i ariginel gams = gy | b (tile = null) {
|peetedsdnr Sirhiored on H Ya L returnm;
glse {
l Upelatad LIRL oF ofie|nal 83 Ures coo (N isascripl} & smcmemy | | €3 LocsER . logi{Level . TNFO, "Found tile to be mowed: (G
B E R Her
reduced animation durabon ko 250ms T P - 54 32 54
srun e gl e 5 M o Riocopastl B ication farthestLocation = findFarthestlocation{thisly
ication nextlocation = farthestiocation.offset{direct
'_'_"'"“_"_"_"‘"_"‘“f_“?“'_:":“ (ER, T le tileToBeMerged = nextLocation.isValidFor{gridSize
Sam s oy iGER. log{Level . TNFa@, *Tile to be merged: {o}*, tileT]
In=t=ad of trifcatch, betber to ignor= non-arrow keys g i | |55
sttt B L T . (t1leToBeMarged i= null && 'I:I.leTuEHll'hrgad getValuel
LoscER..infol*## MERCGING TILESH! *):
replaced switch with Enum_walu=0f... needs to trgicatch though T tllETﬂEH'mr‘ng I'EFQ-E'I‘ELLE} : 128 255 IEE
LRI LR T R RN IR | Lk ]
add=d reference to original ssurce code E e o gameGrid. put (nex tLocation, Ti -L'_.Tﬂm raed) ;
snnchorges Tutornd or 39 Mor gameGrid.replace{tile.getlocation(), null);
l "1"';1' hf"':f mmr:‘ github.combrunchorgasife2iig B scawmc | 0 paratlElT ransi tion. getCha ldren() . add{ amamateTilelt
sl mergedToBeRemoved. add{tile);
inttal wersian = 1' . : Eq
Brnstones nutomd oz 5 W | i 0 1f (taleToBeMerged.getValuel() == 2048) { - %
won = true;
Initial commit E mean o
e else 1f {‘Fﬂrﬂ’:uﬂtLucatl.un equa'il.ﬂ{t:l.'l.u getlocationf)) —c
. r R 1 - £ = -\-----.-\'.35“..-": } o= d-\--_' - = ekl -l § = [ | | gy
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FX
2048FX Classes 2048

Package game2 048 with these classes:

P> Game2048, the Application class S
= Joron

(PR PR

P> GameManager, contains the board and grid 2048“
operator

P> Board, contains the labels, the scores and
_ the grid with the tiles

P> Tile, a stylized label with a value and a
location inside the grid
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Live Compiling - The basis

QQ | » TestBase (1)

We use an Enum to define four directions

T | IMpOrL JovaTK.BeomeLry.ros, ~
7 | import javafx.scene.@Group;
& |import javafx.scene.control.lLabel; =
9 | import javafx.scene.input.KeyCode;

18 | import javafx.scene.layout.VBox;

11

11 o lfﬂ-‘#

13 *

14 * @author José Pereda

15 )

16 = | public class TestBase extends Group{ =

17

18 - F

19 DIRECTION

2a0|] =/

21~ public enum Direction {

73 =

25 private final int y;

26 private final int x;

27

28 - Direction(int %, int y) {

29 this.x = x;

38 this.y = ¥;

551 3

32

33 public int getX() { return x; }

34 ¥

2[4 ?

_]Cﬂmpﬂatiﬂn done |l 9:0

Locationfx=2, y=1]

Location{x=3, y=1}
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Live Compiling - The basis

QQ « » TestBase (2£)

Location contains two coordinates x,y

36 2

IT - public static Direction valueFor(KeyCode keyCode) {

32 return valueQf (keyCode.name()); Nl

39 }

48 ¥

41

43 - g

43 LOCATION

44 *F

A5 - private class Location { i

4& Locationfx=2, y=1]

47 private final int x;

48 private final int y; Location{x=3, y=1}

49

58| public Location(int x, int y) {

52 . thisy = y;

53 3

54

55 public int getX() { return x; }

56

57 public int get¥Y() { return y; }

58

59 - public double petlayoutY(int CELL_SIZE) {

68 - if (y == @) {

A1 return CELL S5IFE / 2;

52 3

B3 return (y * CELL_SIZE) + CELL_SI7E / 2; o

Bd ol ¥
jﬂﬂmpﬂatiﬂn done |49:D
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Live Compiling - The basis

QQ « »» TestBase (3)

Tile is a Label with a Value and a Location

12 |import javafx.scene.layout.VBox;

g~ | fE*

]5 kS

16 * Eauthor José Pereda

17 =

1B ~ | public class TestBase extends Group{

28~ private class Tile extends Label {
22 private Integer value;

23 private Location location;
24 private Boolean merged;

public Tile ger value)

= —

MRSy R
@ B 1~ ghLn
I

nﬁpﬂaﬁoﬂ done |25D
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Live Compiling - The Board

Qa. | » TestBoard (1)

Creating a 4x4 grid with an old fashioned normal
nested for loop

e A

39 3

48

4] - private Rectangle createCell({int 1, int j){

432 Rectangle cell = new Rectangle(i * CELL_SIZE, j * CELL_SIZE, CELL_S1

43 cell.setFill({Color .WHITE);

44 cell.setStroke(Color.GREY);

45 + if(stepr=1@){

46 cell .setArcHeight(CELL_SIZE/&d);

A7 cell .setArchidth{CELL_SIZE/6d);

48 cell .getStyleClass().add("game-grid-cell");

43 }

58 return cell;

51 i} il

52 private void createGrid() {

53 || ff old fashion

54 + - for(int i=@; i<4; i++){

55+ fnr'%iﬂt jg:‘ jed; 3+

56 . i geﬁhﬂﬁrenﬂ_aﬂﬁimmtécﬂuﬁi, Ny

57 : :

58 ¥

59 -3

68 - if(stepr=1@){

61 gridaroup.getStyleClass().add("game-grid");

62 hBottom. get5tyleClass().add( "game-backGrid");

63 3

b4

65 gridGroup.setManaged(false);

66 oridEronn catl awnnt Y TROARNFE WTNTHY - =

g7 4] | ’
'Cﬂmpi_lati{m done 52:0
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Live Compiling - The Board

Qa. « » TestBoard (Z2)

Creating a 4x4 grid with a nested enhanced
for-each loop

q_ﬂ oy

4] - private Rectangle createCell(int i, int j){

43 Rectangle cell = new Rectangle(i * CELL SIZE, j * CELL_SIZE, CELL_5I]

43 cell.setFill({Color .MHITE);

44 cell.setStroke(Color.GREY);

A5 - if(step>»=1@){

A6 cell.setArcHeight(CELL_SIZE/6d);

47 cell .setArchidth (CELL_SIZE/6d);

43 cell .petStyleClass().add("game-grid-cell”);

49 T

] return cell;

51 3

52 - private void createGrid() { 4

537011 // old fashion

54 List<Integer> intX = Arrays.aslist(e,1,2,3);

55 List<Integery intY = Arrays.aslist(@,1,2,3);

56 - for(Integer 1,-51112:(}{

57 ~ ~ for(Integer j:intY){

58 _ I gwﬂmnp g&tthﬂdmnﬂ add{ﬂtﬂtetell{?.,, ﬂ},

59

60 i

61 2

62 - if(stepr»=18){

63 gridGroup.get5tyleClass().add("game-grid");

T hBottom. get5tyleClass().add( "game-backGrid");

65 3

&6

67 gridGroup. setManaged(false); -

(atid ol e - ¥
'Cnmpi_lati{m done 52:0
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Live Compiling - The Board

Qa. « » TestBoard (3)

Creating a 4x4 grid with Java 8 IntStream (int
primitive specialization of Stream) mapped to a
nested Stream of Rectangles

-I'-'I-ﬂ My

41 - private Rectangle createCell(int i, int j){

43 Rectangle cell = new Rectangle(i * CELL_SIZE, j *# CELL_SIZE, CELL_S51

43 cell.setFill(Color .WHITE);

44 cell.setStroke(Color.GREY);

45 - if(step>=18){

45 cell .setArcHeight{CELL_SIZE/6d);

47 cell .setArchidth{CELL _SIZE/&6d);

48 cell .getStyleClass().add("game-grid-cell”);

43 3

58 return cell;

51 ki

52 private void createGrid() {

53 (] J/ Java B i

54 Iﬂtﬁtrtah;raﬂ 2 &)

55 ~ .mapToOb; {1~Hntc51arnal mngﬁia,ag;} .

56 . .mapToDbj{j->createCell(i, j))} // Stream<Stream<Rectangle>:

57 flatﬂppiStrtaun distihﬁt} /! fistMap maps and flatten, giving ¢

53 .forEach(gridGroup.getChildren()::add);

59

63 - if(step>=18){

61 gridGroup .getS5tyleClass().add("game-grid"); 3

62 hBottom. getstyleClass().add( "game-backGrid");

63 T

64

B5 gridGroup.setManaged(false);

TH gridGroup. setlLayoutX(BEORDER_WIDTH);

&7 gridaroup.setlLayoutyY (BORDER_WIDTH); "

B8 €1 »
'Cnmpi_lati{m done 52:0
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Live Compiling - The Board

Qa. « » TestBoard (4)

Creating a 4x4 grid with Java 8 IntStream and a
terminal operation, forEach, that performs an
action for each element of the stream

4& My

4] - private Rectangle createCell{int i, int j){

42 Rectangle cell = new Rectangle(i * CELL_SIZE, j * CELL_SIZE, CELL_5SI

43 cell.setFill({Color .WHITE);

44 cell.setStroke(Color.GREY);

45 - if(step>=1@){

46 cell.setArcHeight(CELL_SIZE/&d);

47 cell .setArchlidth(CELL_SIZE/6d);

48 cell .getStylellass().add({"game-grid-cell");

45 }

58 return cell;

51 i

52w private void createGrid() {

53 (1 ff Java & =

54 IntStream.range(®, 4).boxed() // stream of integers instead of IntSt

55 -forEach(i->IntStream.range(0,4).boxed() =

2 -forEach(]->gridGroup. getChildren().add(createCell(i, 3))));

58 - 1f{step»=1@){

53 gridaroup.getStyleClass().add("game-grid");

&8 hBottom. getStyleClass().add( "game-backGrid");

61 }

B2 =

B3 gridGroup. setManagedifalse);

a4 gridGroup. setlLayoutX(BORDER_WIDTH);

65 gridGroup. setLayouty (BORDER_WIDTH);

BE

67 hBottom.setMinSize (GRID WIDTH, GRID_WIDTH); i

B8 [&] 5
'Cnmpi_lati{m done 52:0
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Live Compiling - The Board

@\Q dd PP testBoard (5)

Creating a 4x4 grid with Java 8 IntStream and an
Iterable forEach, that performs in order an action
for each element of the Iterable

4& My

4] - private Rectangle createCell{int i, int j){

42 Rectangle cell = new Rectangle(i * CELL_SIZE, j * CELL_SIZE, CELL_5SI

43 cell.setFill({Color .WHITE);

44 cell.setStroke(Color.GREY);

45 - if(step>=1@){

46 cell.setArcHeight(CELL_SIZE/&d);

47 cell .setArchlidth(CELL_SIZE/6d);

48 cell .getStylellass().add({"game-grid-cell");

45 3}

58 return cell;

51 i

52w private void createGrid() {

53 f/ Java 8 a

54 List<Integer> traversalX = IntStream.range(@, 4).boxed().collect(Col

55 List<Integer> traversalY = IntStream.range(8, 4).boxed().collect(Col

56 trilvﬂrﬂiiﬂ4fmfathf_i—3

57 =t¢-*afire;~sa1¥ forEach(j->

53 grltlﬁr‘m:'p g;etthﬂﬁnm{} adﬁ{;:rmtﬂ:ell{&, j}}}j,

59

6a - if(step>=18){

61 gridGroup.gets5tyleClass().add("game-grid"); 3

62 hBottom. get5tyleClass().add( "game-backGrid");

b3 T

o4

65 gridGroup. setManaged(false);

&6 gridGroup. setlLayoutX(BORDER_WIDTH);

67 gridGroup. setlLayoutyY (BORDER_WIDTH); o

ara) | | ¥
'Cnmpilati{m done 52:0
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Live Compiling - The Board

Qa. « » TestBoard (&)

Creating a 4x4 grid with traverseGrid, a
"functional array", based on a binary operator
applied to every element of the grid

58 } =

51 return cell;

52 3

53

54 private final List<Integer» traversalX = IntS5tream.range(®, 4).boxed().c

55 private final List<Integer® traversal¥ = IntS5tream.range(@, 4).boxed().c

56 '

57 = public wvoid traverseGrid(IntBinaryOperator func) {

58 traversalX.forEachix -»

55 traversalY.forEach{y -» func.applyAsInt(x, w))});

68 3

Bl

62w private void createGrid() {

83 (| ff Java &

64 - traverseGrid((i, j) -> { 1

65 gridGroup.getChildren().add(createCell(i, 1));

66 return 83

67 i

ba

69 - if(step>=1@){

78 gridaGroup.getStyleClass().add("game-grid");

71 hBottom. getS5tyleClass().add( "game-backGrid");

72 } A

73

74 gridGroup. setManaged(false);

75 gridGroup. setlLayoutX(BORDER_WIDTH);

76 gridGroup. setlayouty (BORDER_WIDTH);

77 i

I ol | ¥
'Cnmpi_lati{m done 620
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Live Compiling - The GameManager 2048
@, @, < PP restGameManager (1)

We add the board and start the game by adding a v score zesr
- Al i 1]
tile at any position
22 |import javafx.scene.Scene; +
23
24 « | public class TestGameManager extends Group{
25
26 private final Group gameManager=new Group():
27 private final int step=9; o
26
25 private Board board;
38 private final List<Location> locations = new ArrayList<>():
31 private final Map<lLocation, Tile> gameGrid = new HashMap<>();:
32 private final ParallelTransition parallelTransition = new ParallelTransi
i3 private volatile boolean movingTiles = false; =
34 private int tilesWereMoved=8;
35 private final Set«<Tile> mergedToBeRemoved = new HashSet<:»();
36
37~ | public TestGameManager(){
38 ] board=new Board(step); .
S LU e A Py L et A R e B Lo
39 gameManager. getChildren() .add(board);
48 archamel };
41 -
43 -
43 addGame( ) ;
44 I
45
46 - private void initializeGameGrid() {
47
48 1
44
S8 - private void startGame() { o
51 ol | ¥
'Cnmpi_lati{m done 36-0
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Live Compiling - The GameManager

Qa « » TestGameManager ([2)
First approach to move tiles: get a list of tiles,

remove them, and add them at an offset valid
ocation

5
49 3
5@
51~ private wvoid startGame() {
52 Tile tiled@ = Tile.newRandomTile(step);
53 tileB.setlocation(new Location(1,2));
54 _ board.addTile(tiled);
55 ki
56
57 - private void redrawTilesInGameGrid()} {
58 _ |
59 3
(1]
Bl - public void move(Direction direction) {
62 ff Get a list of tiles, remove them from the board,
=i [/ create new tiles at an offset location if walid
B4 L
65

(1imits, no other

.
62:0
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Live Compiling - The GameManager

Qa « » TestGameManager ([3)

Now to start the game we get a real random
location and a random value for the tile (90% 2,
10% 4)

56~ private void initializeGameGrid() { 2
57 gameGrid.clear();

5B locations.clear();

59 - for(int 1=0; i<4; i++){

Al - for{int j=0; j<d4; j++){

Bl Location location = new Location(i,j):

62 locations.add(location);

63 gameGrid. put(location, null);

B4 ¥

65 T

66 ¥

b7

A8~ private void startGame() {
63 || Tile tile@ = Tile.newRandomTile(step):

71

T2

?3 St T = LN

74 Tile Tile.newRandomTile(

75 tilel.setlLocation({locCopy.get(1)};

76 pameGrid.put(tilel.pgetlocation(), tilel);

77

H 78 redrawTilesInGameGrid();

79 3

B8

Bl~ private void redrawTilesInGameGrid() {

82 gameGrid.values().stream().filter(Objects: :nonNull).forEach(board: :
83 } =
B M i 2

omptlation done ESE:D
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Live Compiling - The GameManager

@), © 44 PP restcamemanager (4)

New approach to move tiles: sort lists according
direction and use traverseGrid. Every valid tile will
be moved to the furthest location available.

77 gameGrid.put(tilel.petlocation(}, tilel); 2

Vi

79 redrawTilesInGameGrid();

88 ¥

Bl

B2~ private void redrawTilesInGameGrid()} { _

&3 gameGrid.values().stream().filter(Objects: :nonNull).forEach(board:

84 ¥

BS

GG - public void move(Direction direction) {

BT ~ synchronized (gameGrid) { H
|

88 ~ if (movingTiles) {
B9 return;

aa
a2
93 -
e
45 «
ag
'gj'-gr
a8

99
188
1e1
18z
1a3
194
185

nmpﬂaﬁoﬂ done | [9’0[]
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Live Compiling - The GameManager

QQ « » TestGameManager ([b)
And we try to move them one more step to see if
two tiles are mergeable.

B3 : gameGrid.values().stream().filter{Objects: :nonNull) .forEach({board: ™
84 3
B85
85 - public void move(Direction direction) {
BT ~ ' synchronized (gameGrid) {
68 - if (movingTiles) {
B9 return;
a8 }
21 } |
92 GridOperator.sortGrid(direction);
a3 board.setPoints(@);
04 - tilesWereMoved = GridOperator.traverseGrid({{i,j)->{
a5 Tile t=gameGrid.get(new Location(i,j))};
96~ | if(ti=null){
a7 :
a8
o9
188 -
181
1e2
183
le4
185
1ea
ia7
1a3
1a9 -
110 [ N N
111 ~

17 (!newLoc.equals(t.getlocation())){
112 L J 2

ompilation done [95[]
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Live Compiling - The GameManager

QQ « ' TestGameManager (6)

With parallel streams we traverse the grid (up and
left) to find possible mergeable tiles and look for
game over if the grid is full and there are no pairs

I =
215+ private SegquentialTransition animateMergedTile(Tile tile) {

216 final ScaleTransition scale® = new ScaleTransition(Duration. m.]llsf_
217 scale@.setToX(1.2);

218 scaled.setToY(1.2);

719 scale@. setInterpolator(Interpolator.EASE_IN);

228

2 final ScaleTransition scalel = new ScaleTransition(Duration.millis(
272 scalel.setToX(1.8);

223 scalel.setTo¥(1.8);

222 scalel. setInterpolator(Interpolator.EASE_OUT);

225

276 return new SequentialTransition(scale®, scalel);

227 T

228

229~ private int mergeMovementsAvailable()} {

nmpﬂaﬂoﬂ done
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Q&A

2L

Have you ever won 20487
» Yes, with more than 1000
points

» Yes, with more than
20000 points

» Yes, with more than
100000 points

Tweet your answer with: #2 048 FX

How to Build the Game 2048 with JavaFX and Java 8 Bruno Borges & José Pereda JavaOne 2014



2048FX Game

Let's play the

2048"X game!
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Conclusions 2048 )

Develping 2048

» Java 8 (Lambdas and Streams) are really useful
to deal with the grid of tiles and all the operations

» JavaFX animations and styling are suitable for
gaming applications 2043

» Out of the box, you can use it on ARM de\| 2
» Let's show how PiDome play with it!
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Now?

To learn more:

-

» Java SE Documentation
» Source code:

http://github.com/brunoborges/fx2048
» Twitter:

@brunoborges @jperedadnr

How to Build the Game 2048 with JavaFX and Java 8 Bruno Borges & José Pereda JavaOne 2014



2048 O
| . ||'|'I,__D__F'~:*_.ﬁ.""III-" HL{_}. ;_ﬁ;]_Lf I |I i*h.“ ‘ I| [j il IAall

I-' L-- » I- N "':-.-.'3 .ll .I- ﬂ |

—_ry "h""-l.'; I-_ - T \/
k‘-.x'_l.&." *"‘ l] :l i !" | * ol

JavaOne 2014 - CON2710

y. Bruno Borges ORACLE’
José Pereda IS



	slide1-130905
	slide2-130909
	slide3-130912
	slide4-130914
	slide5-131212
	slide6-130917
	slide7-130920
	slide8-130922
	slide9-130925
	slide9-130928
	slide9-130930
	slide10-130933
	slide10-130934
	slide10-130936
	slide10-130938
	slide10-130940
	slide10-130941
	slide11-131858
	slide11-131904
	slide11-131906
	slide11-131907
	slide11-131908
	slide11-131909
	slide12-131007
	slide13-132055
	slide14-131018
	slide15-131020
	slide16-131024

