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Introductionby PabloFariasNavarrq founderof ZENVA

If you arefearingthiswill beacheesyanduninterestingntroduction,ldm afraidto tell
you thatmightindeedbethe case Eventhoughln lucky enoughto havethe chanceo
communicatevith an evergrowinggroupof +150,000peopleon aweeklybasisvia our
mailing list andsocialchannelstherearerét manyoccasionsn which | getto explain
whatit is we actuallydo at Zenvaandwhatis this all for.

Backin the 90& whenl wasateenageliving in themiddle of the AtacamaDesert
(Chile), | taughtmyselfprogrammingwith theintentionof makinggamesResources
wererd readilyavailableastheyaretoday,sothe processvasquite hard However the
feelingof wonder andpossiblitiesthatopenecdeverytime | got somethingo work made
all the effort worth ités while.

Eventually,l movedon andburiedthis hobbyto takeon fimoreseriou® careempaths(my
own flostdecadé). Fortunately notall hopewaslost.

Flashforwardng to 2011, cameacrosssomepioneertHTML5 gamedevelopnent
demosandtheyblew my mind. The possibility of makinggameswith JavaScriptwithout
havingto install IDEG or comgle code.l couldnd saynoto that,sol immersedmyselfin
this newtechnologyandstartedouilding stuff again.

In 2012I startel teachingonlinehow to makegameswith differentHTML5 frameworks
It wasmeantto be only a side-project,but theresponsevassooverwhelminglypositive
thatin 2013it beamemy full-time occupation.

A lot hashappenedincethen Froma personaproject,to acompanywith a highly
skilled internationakeam two successfuKickstartercampaignandover 150000
studentdrom over200 countries

Yet the spirit remainsthe same.To give peoplethe samefeeling of wonderl experienced
in the 903s, everytime | gota spriteto showonthe screenpr agamecharacteto move
Thefeelingof possibilities explorationandcreativity.

Oneof the mainideasbehindthe Phasegamelibrary accordingto itGs creaor Richard
Davey,is to createexplorersnot experts.

Letés go andexplorethen! Enjoy thebookandneverstoplearning!
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The Complete Mobile Game Development Course T Platinum Edition

) IZENVA

Learnto createl5 gamesausingJavaScrippndPhasein the Internets most
comprehensiveourseon gamedevelopmentLearnmore

Advanced Game Development with Phaser

| JZENVA

FHASER

BecomeaBlack Belt PhasedeveloperandcreateadvartedgamesMultiplayer included.
Learnmore

Zenva for Schools i Coding Courses for High School Students

Zenvafor Schoolsis anonline platformfor high schoolswhichincludesinteradive
coursesn programmingwebdevelopmenandgamedevelopmentLearnmore.
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HTML5 Phaser Tutorial i SpaceHipster, A Space Exploration
Game
By Pablo Farias Navarro

Theysayspacds thefinal frontier. Weh a v eyai\éeiy far whenit comesto exploring
it, butwhatif you couldbypasghis sadreality by playingaretro-style spaceexploration
gamecalledSpaceHipster?

Moreover,whatif you couldlearnhowto makethis simplegamefrom scratchusingthe
awesomd’haseframework?

Phaseirs afun, freeandfastHTML5 2D gameframeworkcreatedoy Richard Davey
andsupportedy a greatcommunityof developersvho usuallyhangout atthe
HTML5GameDevsforums

Sourcecodefiles

You cangrabthemfrom here If youwantusto notify youwhenwe releasenewtutorials
onPhaseor HTML5 gamedevelopmentd o rfadgetto click fisubscribdoourli st 0
whendownloadingthefiles (if you choosenotto youw o nh@drfrom us!).

Tutorial goals

1 Learnthebasicsof Phaseby creatingsimplespaceexplorationgame(called
SpaceHipsterhatrunsgreaton desktopandmobile.

2 Learnsomebasic2D gamemechanics.
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Tutorial requirements

-Basicto intermediate&knowledgeof JavaScriptlf you needarefreshmentfeel freeto
checkour JavaScripvideocourseat ZenvaAcademy.

-A codeeditoror IDE. CurrentPabloprefersSublimeText, but pastPablohasshown
moreaffectionfor otherl D Eamdl 06 surefuture Pablowill havea saytoo.

-DownloadPhasefromi t Gitlsubrepa You caneitherclonetherepoor downloadthe
ZIP file.

-You needto runthe codeandPhaseexamplesisingalocal or remoteweb server.Some
popularoptionsareApache(WAMP if in Windows,MAMP if in Mac). A lightweight
alternativesareMongoosewebserverandP y t h [T Bserver.Takealook atthis
quidefor moredetails.

-Downloadthefull tutorial sourcecodeandgameassetsiere If youwantusto let you
knowwhenwe releasenewtutorialson Phaseor HTML5 gamedevelopmentl o n 6 t
forgetto subscribdo our list!

-Havethe documentatiorandthe examplegageathand.Also d o rfagetthatyou can
alwaysfind answerdy looking at the sourcecodeof Phaser.

New Project

L e tbégmwith anewfolder,anindexfile andthe Phasefile, which you cangrabfrom
thefib u i directoryof thedownloadedPhaserip or clonedrepository.

If youareondevelopmenmode(asopposedo productionwhichwould bedeployirg
yourgametoi t fifas destinatiorfor theworld to playit) | recommendncludingthe
non-minified phaser.jdile (asopposedo phaser.min.js)Thereasorbeing,i t nota
goodpracticeto treatyour gameengineasa blackbox. You wantto be ableto explore

the contentsof thefile anddebugproperly.Not all theanswerswill beon Googlesoalot
of timesthe bestwayto dois just readthe original sourcecodeto understandvh at 6 s
goingon.

Ourindex.htmlfile will look like this:

1 Game <scrip t src ="js/phaser.js"
type ="text/javascript" ></script>
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Thereis nothingto see/showyet!
States

In Phaserall theactionoccursaroundStates You canthink of themasmain momentsof
your game.Think of asoccergame,you havea Statewhendoorsareopenandpeople
startcomingin. Thenyou havea Statewhenthe preegameshowtakesplace.Thena State
wherethe pregameshowstuff is removedirom thefield. Thena Statewhenthegame
begins,andsoforth.

Phasegivesyou alot of flexibility aswhat Statesyou canhave,butthereis adefacto
conventiorwhichis usedin manygamesandtutorials. The namingmight vary a bit but

I tuSusllysomethindike:

Boot State generalgamesettingsaredefined,andthe asset®of the preloadingscreerare
loadal (exampletheloadingbar).Nothingis shownto theuser.

Preload State the gameassetgimages spritesheetsaudio,textures etc)areloadedinto
the memory(from the disk). The preloadingscreens shownto the user,which usually
includesaloadingbarto showthe progress.

MainMenu State yourg a mevélcomescreenAfter the preloadstate all thegame
iImagesarealreadyloadedinto the memory,sotheycanquickly accessed.

Game State theactualgamewherethe FUN takesplace.

Letsnow creatsfiles for all our statesandafile calledmain.jswhichis wherew e Gadid|
theminto thegame.main.jswill bethefollowing, the otherfiles areemptyfor now:

1 var SpaceHipster = SpaceHipster | {}

2

3 SpaceHipster .game = new Phaser . Gamd window . inne rWidth
window . innerHeight , Phaser . AUTQ " );

4

5 SpaceHipster . game. state . add('Boot' , SpaceHipster . Boot);
6 /luncomment these as we create them through the tutorial
7 [//SpaceHipster.game.state.add('Preload’,

SpaceHipster.Preload);

8 //[SpaceHipster.game.st ate.add('MainMenu’,
SpaceHipster.MainMenu);

9 //[SpaceHipster.game.state.add('Game’, SpaceHipster.Game);
10

11 SpaceHipster . game. state . start ('Boot' );
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Thefirst thingwe do is createa uniqguenamespacsothatwe avoid conflictswith other
librarieswe might be using.In this examplethe namespacwill be SpaceHipseryou can
usewhateveryouwantfor this,aslongasi tawrsquenamewhichwill beunlikely
foundelsewhereYou canalsojust notuseit andwork directly with gameandthe states
namesput! Gretommendisingit justfor bestpractice.

1 var SpaceHipster = SpaceHipster || {}
Meansthatif the objectexistsalreadyw e Gseit. Otherwisew e @u$eh newobject.
1 SpaceHipster .game = new Phaser . Gamdg window . innerWidth

window . innerHeight , Phaser . AUTQ " );

We initiate anewgameandsetthe sizeof the entirewindows.Phaser. AUTOneanghat
whetherthe gamewill berenderedbna CANVAS elementor usingWebGLwill depend
onthebrowser.lf WebGLis availableit will beusedasthefirst option(asthe
performancas better).

We thenregisterthe statesandfinally launchthe Boot state.

Includetheseaddedfiles in index.html:

1 Learn Game Development at ZENVA com<script  src ="js/phaser.js"

type ="text/javascript" ></script><script src ="} s/Boot.js"
type ="text/javascript" ></script><script src ="js/Preload.js"
type ="text/javascript" ></script><script src ="js/MainMenu.js"
type ="text/javascript" ></script><script src ="js/Game.js"
type ="text/javascript" ></script>

1 <I'-- include the main game fi le -- ><script

src ="js/main.js" ></script>

Statesmethods

Stateshavesomereservednethodsvhich servespecificpurposesThesearethe ones
w e dsein thistutorial. You canfind thefull list here

Tinit: is calleduponStateinitialization. If you needto sendparameterso the Statethisis
wheret h e lyeadcdssiblémoreonthatlater)
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T preload: thisis wherethe assetsareloaded.
T create: thisis calleduponassetoadingcompletion.

T update: thisis calledon everygametick. Basicallyi t calledfimanytimespers e c ond o
sothisis whereyouwantto includethingsthatneedto be constantlytestedsuchas
collision detection.

Boot State

Beforetalking aboutthe Boot statel dikk to saythatin theory,you couldnot usestates
whereall the gametakesplace,but usingstatesallowsyou to organizeyour codebetter.

TheBootstateis adarkplace.Thisis wherewe definethe screersizeandothergeneral
gameconfigurationoptionssuchasthe physicsenginew e duse(Phasehasthreeof
them,w e @usethesimplestone).Also, in the Boot statewe loadthe assetshatwill be
shownin the Preloadstate.

So..theBoot stateloadsthe assetsor the Preloadstate andthe Preloadstateloadsthe
gameassetsl t soundindike fiadreamwithinad r e a m @i?6/au mightthink, why
insteadnot loadthe gameassetshereWell nothingstopsyou from doingthat, butthe
thingis, thegameassetsvill mostlikely takemuchlongerto loadthanthe preloadscreen
assetsBy loadingthe preloadingscreemassetgwhich shouldbe lightweight) we
minimizethetime wherethereis a blankscreensomethingusersd o no¥€). Then,on
thePreloadstatew e thavétimeto loadeverythingelsewith aniceandcharming
preloadscreen.

Contentof Boot.js:

1 var SpaceHipster = SpaceHipster | {}

2

3 SpaceHipster . Boot = function (){};

4

5 /Isetting game configuration and loading the assets for the
| oading screen

6 SpaceHipster . Boot . prototype = {

7 preload : function () {

8 /lassets we'll  use in the loading screen

9 this .load . image ('logo’ , ‘assets/images/logo.png’ );

10 this . load . image ( 'preloadbar’ , 'assets/images/preloade -
bar.png' );
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11 1},
12 create : function () {

13 /Nloading screen will have a white background
14 this . game. stage . backgroundColor = 'H#fff' ;
15

16 //scaling options

17 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
18 this . scale . minWidth = 240;

19 this .scale . minHeigh t = 170;

20 this . scale . maxWidth = 2880;

21 this . scale . maxHeight = 1920;

22

23 /Ihave the game centered horizontally

24 this . scale . pageAlignHorizontally = true ;
25

26 //screen size will be set automatically
27 this . scale . setScreenSize (true );

28

29 /lphys ics system for movement

30 this . game. physics . startSystem ( Phaser . Physics . ARCADE
31

32 this . state .start ('Preload’ );

33 }

34 }

Preload State

Our preloadscreenwill justalogoandtheloadingbar.Preload.js:

1 var SpaceHipster = SpaceHipster | {}
2

3 /lloading the game assets

SpaceHipster . Preload = function (){};

N

preload : function () {

/[show logo in loading screen
9 this .splash = this .add. sprite (this .game. world . centerX |,
this . game. world . center Y, ‘logo’ );
10 this . splash . anchor . setTo (0.5);

5
6 SpaceHipster . Preload . prototype = {
7
8

11
12 this . preloadBar = this . add. sprite (this .game. world . centerX ,
this . game. world . centerY + 128, ‘preloadbar );

13 this . preloadBar . anchor . setTo (0.5 );
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14
15 this . load . setPreloadSprite (this . preloadBa r);

16

17 //load game assets

18 this .load . image ('space’ , ‘'assets/images/space.png’ );

19 this .load . image ('rock’ , ‘'assets/images/rock.png’ );

20 this . load . spritesheet  ('playership’ ,
‘assets/images/player.png' , 12, 12);

21 this . load . spritesheet ('po wer' , 'assets/images/power.png’ ,
12, 12);

22 this . load . image ( 'playerParticle’ , 'assets/images/player -
particle.png’ );

23 this . load . audio ('collect’ , 'assets/audio/collect.ogg’ );
24 this . load . audio ('explosion’ ,

‘assets/audio/explosion.ogg’ );

25 1},

26 create : function () {

27 this . state . start ('MainMenu' );
28 }

29 }

1 this . preloadBar = this . add. sprite (this .game. world . centerX |,
this . game. world . centery + 128, 'preloadbar’ );

Is how we load spritesinto the screenWe definetheir coordinatesandthe nameof the
assetjf yougobackto Boot.jsy o us@dthhtiip r e | o & kot wercdlledtheloadbar.

1 this . load . setPreloadSprite (this . preloadBar );

ThemethodsetPreloadSpriten Loaderentitiesallowsusto graba sprite(in this case
this.preloadBgrandmakeit into aloadingbar.More info in the documentation

“JZENVA

MainMenu State
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In this screerw e Gstiartby showinga scrolledstarsbackgroundandsometext.

1 SpaceHipster . ManMenu = function (){};

2

3 SpaceHipster . MainMenu. prototype = {
4 create : function () {

5 /[show the space tile, repeated

6 this . background = this . game. add. tileSprite (0, O,
this . game. width , this . game. height , 'space' );

7

8 llgive it speed in X

9 this . background . autoScroll (-20, 0);

10

11 /Istart game text

12 var text = "Tap to begin" ;

13 var style = { font : "30px Aral" , fill : "#fff* , align
“center" h

14 var t = this .game. add. text (this . game. width /2,
this . game. height /2, text , styl e);
15 t . anchor . set (0.5);

16

17 //highest score

18 text = "Highest score: " +this . highestScore ;

1 style = { font : "15px Arial" , fill : "#ff* , align : "center"
I

2

21 var h = this . game. add. text (this . game. width /2,

this . game. height /2 + 50, text, style );

22 h. anchor . set (0.5);

23 1}

24 update : function () {

25 if (this .game. input . activePointer . justPressed () {
26 this . game. state . start ('Game');

27 }

28 }

29 }

1 this . background = this . game. add. tileSprite (0, O,
this . game. width , this . game. height , 'space' );

2

3 /lgive it speed in Xx

4 this . background . autoScroll (-20, 0);
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TileSpritesis whenyou repeatatile manytimesto coveracertainarea.By using
autoscrolland settinga speedn x andy we canmakethatinfinite scrolling effect.

Tap to begin

We wantto listenfor usertap/clickto launchthe gamestateandstartplayingandwe do
thatin theupdate()method,asi t sénsethinghatneedgo be constantlycheckedupon.

Lateronw e GhoWwthe highestscorein this screenfor nowi t kieundefined.

Game Statei Player
Finally we moveontotheactualgame openGame.js:

1 var SpaceHipster = SpaceHipster || {};
2

3

4 SpaceHipster . Game = function (){};
5

6 SpaceHipster . Game prototype = {
7 create : function () {

8 1

9 update : function () {

10 1},

11 }

Oncreatew e Gtiartby settingthe dimensionsf the gameworld:

1
2 this . game. world . setBounds (0, 0, 1920, 1920);

Thebackgroundvill bethe starsspriteagain,repeatedverandover,for whichwe can
createa TileSprite:

1 this . = this . . . tileSpr ite (0, O,
this . : : , this ) , 'space' );
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Theplayerwill beasprite,initially locatedin the centerof theworld:
1 //create player

2 this . player = this .game. add. sprite (this . game. world . centerX |,
this . game. world . centerY , ‘player ship' );

Makeit abit bigger:
1 this . player . scale . setTo (2);
Theplayerwill beanimatedhe entiretime:

1 this . player . animations .add('fly’ , [0, 1, 2, 3], 5, true );
2 this . player . animations . play ('fly’ );

If youlook attheplayer.pndile y o usedit has4 frames,andwe definedthe
dimensionsn Preload.js5 in heremeanghefrequencyof thechangeForinfo in the
documentatiorfior Animation

1 /Iplayer initial score of zero
2 this . player Score = O;

Initial score.

1 /lenable player  physics

2 this . game. physics . arcade . enable (this . player );
3 this . playerSpeed = 120;

4 this . player . body . collideWorldBounds = true ;

If we wantthe playerto move,to collide with rocksandto collectalienenergypowerups
we needto includeit in the physicssystem(thatwe definedin the Boot state).

In theupdatemethodw e didtenfor taps/clicksandw e &étthe speedo thatlocation:

1 update : function () {

2 if (this .game. input . activePointer . JustPresse d()) {

3

4 /I/move on the direction of the input

5 this . game. physics . arcade . moveToPointer (this . player ,
this . playerSpeed );

6 }

7}
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Seehowtheplayerleavesthe screerafterawhile. We needthe camerao follow the
player,soaddthefollowing in the createmethod afterthe animationcode:

1 /lthe camera will follow the player in the world
2 this . game. camera . follow (this . player );

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 15


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

Load sounds

We preloadedwo audiofiles already(theyarebothoggfiles, for full browsersupport
load mp3versionsaswell). L e tcr@aetheaudioobjectssowe canplay themlater
(usingtheir play() method)

1 //sounds
2 this . explosionSound = this . game. add. audio ('explosion’ );
3 this . collectSound = this . game. add. audio ( 'collect’ );

GameStateT Asteroids

Floatingaroundspaces fun (notthatl 6 doeeit) butl 0 Sureit getsboringaftera
while. L e taddsomehugefloating rocksthatwill crashthe shipuponcollision.

Bellow the cameracodein create() addthe following:

1 this . generateAsteriods 0;

And letscreatethatmethod(seehow we arenot creatingour own methodsnt he State,
I tfibesaslongasit d o e sisetbereservednethodnames.

generateAsteriods . function () {
this . asteroids = this . game. add. group ();

1
2
3
4 /lenable physics in them
5
6
7
8

this . asteroids . enableBody = true ;
this . asteroids . physicsBodyType = Phaser . Physics . ARCADE
/lphaser's random number generator
9 var numAsteroids = this . game. rnd . integerinRange (150, 200)
10 var asteriod ;
11
12 for (var i = 0; i &t ; numAsteroids ; i++) {
13 /ladd  sprite
14 asteriod =

this . asteroids . create (this .game. world . randomX,
this . game. world . ran domY, ‘rock’ );

15 asteriod . scale . setTo (this .game. rnd . integerinRange (10,
40) / 10);

16

17 //physics properties
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18 asteriod . body. velocity .x =
this . game. rnd . integerinRange  (-20, 20);

19 asteriod . body. velocity .y =

this . game. rnd . integerinRange (-20, 20);

20 asteriod . body. immovable = true ;

21 asteriod . body . collideWorldBounds = true ;
22 }

23},

1 this . asteroids = this . game. add. group ();

Phaseallowsusto creategroupsof elementsThis makessensevhenyou wantto
restrictsaycollision detectionto a certaingroup.It alsoallowsyouto setsomegroup
level properties.

1 var numAsteroids = this . game. rnd . integerinRange (150, 200);

How manyasteroidswill we have?etsmakeit randomwithin arangeusingP h as er 6 s
methodfor randomintegerintervals:

Thenwe createdheactualrocks.Settheir sizeto berandomish, andenabletheir physics
properties:

By usingimmovable= truewe madeit sothattheirtrajectoried o e getaiféctedwhen
crashingwith theplayer(we h a v eseatodllision yetthou.After we do, try settingthis

property
to falseandseethedifference).

Wed o nwarttthemto leavethe gameworld:

1 asteriod . body. collideWorldBounds = true ;

In update()] e addcollision detectionbetweerthe playerandthe aderoidsgroup:

1 /lcollision between player and asteroids
2 this . game. physics . arcade . collide (this . player , this . asteroids ,
this . hitAsteroid , null , this );

Definethe hitAsteroid() methodwherewe play anexplosionsound,destroythe shipand
goto gameover:

1 hitAsteroid : function (player , asteroid ) {
2 lIplay explosion sound
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this . explosionSound . play ();
lIplayer explosion will  be added here
this . player . kill ();

this . game. time . events . add( 800, this .gameOver, this );
o 1}

POoO~NO O~ W

Particles and GameOver

Whenyou hit arock we canmakethe shipexplodeusingparticles.Particlesareagame
developmentechniquethatallows you to work with manyindividual elementsor

fip a r t iThidcanbesedto simulateexplosionsemissionsandmuchmore.Check
outtheexampledor ideas.

Letsmakethe shipexplodewhenhit by arock. Remembeive loadedanimageasset
calledplayerParticleywhich wasjustabluesquareWe oOukethatfor the shipexplosion.

1 hitAsteroid : function (player , asteroid ) {
2 lIplay explosion sound

3 this . explosionSound . play ();

4
5 //Imake the player explode

6 var emitter = this . game. add. emitter (this . player .Xx,

his . player .y, 100);

7 emitter . makeParticles ('p layerParticle’' );

8 emitter . minParticleSpeed . setTo (-200, -200);

9 emitter . maxParticleSpeed . setTo (200, 200);

10 emitter . gravity = 0;

11 emitter . start (true , 1000, null , 100);

12 this . player . kill ();

13

14 //call the gameOver method in 800 milliseconds, we haven't
created this method yet

15 this . game. time . events . add (800, this .gameOver, this );

16 1}

t

Whenstartingthe emitter,thefirst it r yparameters becausehiswill beasingle
particleemission(a singleexplosion)whichwill lastl second1000milliseconds)then
we putnull because h aatsafos repeatingemissiongit defineshow manyper
emission)Jastlyw e &ént100particlesonthis singleexplosion.
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Kill theplayerspriteaswell andcall agameOvemethodafter0.8 second$800
milliseconds)which we needto create:

Game Statei Collectables

Sofar thereis notmuchto doin thegame.L e tcr@atecollectablesandaddscore.
Collectableswill be someweird alienjewel thatyour shipwantsto find in this hostile
place.

Web Ifollow asimilar approactthanwe did with therocks.In create()addthis before
generateAsteroidave wantthe collectablego go underthe asteroidsif we addthem
afterwards h e ghéwormn top of them):

1 this . generateCollectables 0;
Add the newmethodto createandanimatethesealienjewels/powerups:

generateCollectables . function () {
this . collectables = this . game. add. group ();

1
2
3
4 //lenable physics in them
5
6
7
8

this . collectables . enableBody = true ;
this . collectables . physicsBodyType = Phaser . Physics . ARCADE
llphaser's random number generator
9 var numcCollectables = this . game. rnd . integerinRange (100,
150)
10 var collectable ;
11
12 for (var i = 0; i &t ; numCollectables ; i++) {
13 /ladd  sprite
14 collectable =
this . collectables . create (this . game. world . randomX,
this . game. world . randomY, ‘power' );
15 collectable .animations .add('fly’ , [0, 1, 2, 3], 5,
true );
16 collectable . animations . play ('fly’ );
17 }
18 },

Onupdate() e tefinenotcollision (which makesheships t o p jphydicallytiie
object)butoverlap, whichw o naffdctthes h &speid:
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1 /loverlapping between player and collectables
2 this . game. physics . arcade . overlap (this . player |,
this . collectables , this .collect , null , this );

Adding the methodto collectandupdatescore:

collect : function (player , collectable ) {
lIplay collect sound
this . collectSound . play ();

1

2

3

4

5 /lupdate score

6 this . playerScore ++;
7 /will add later: this.scoreLabel.text = this.playe rScore;
8

9

1

1

/lremove  sprite
0 collectable Ckill - ();
1

12

Now you shouldbe ableto wonderaroundandcollectalienmana.Theonly thingwe are
missingis the scoreon thescreen.

Scoreand High Score

Web IsHowthescoreusinga similar approacho whatwe did in the MainMenustate.
Add thisto theendof create():

1 //show score
2 this . showLabels ();

L e taddthatnewmethodwherew e Gakdcareof displayingthe score(andperhaps
otherstatsif youwantto expandhegame):

1 showLabels : function () {

2 //score text

3 var text = "0";

4 var style = { font : "20px Aral" , fill : "#fff* , align
"center" b

5 this . scoreLabel = this .game. add. text (this .game. width - 50,
this . game. height - 50, text , style );

6 this . scoreLabel . fixedToCamera = true ;

7}

1 this . scoreLabel .fixedToCamera = true ;
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Thisis sothatthe numberstayson the samepositionof the screerregardlesshe camera
movements.

Whencollecting(on collect()), updatethetext contentof thelabel:

1 this . scoreLabel .text = this . playerScore ;

Now, we alsowantto showthehigh scorein the Menuscreenputheyt h aatdifiesent
State how canwe passparameterso anotherstate?

The solution is easy addinganinit() methodto the state whereyou canaddall the
parameteryouwant.L e taddsucha methodin MainMenu.We Oréceivethe scoreof
thegamethatwasjust played(it will usezeroif noneis passed)Thenit will checkifi t 0 s
the highestandwill showit:

init : function( score ) {
var score = score || O;
this . highestScore this . highestScore || O;

this . highestScore
b

** Note: usingthelocalStorageAPI you could savethis high score if you wantto learn
how to uselocalStorage/ou cancheckthis tutorial createdoy AshleyMenhenneta
coursecreatorandtrainerat Zenva

Math . max( score , this . highestScore );

OO~ WNE

Add agameOvemethodin the Gamestateandmodify how we sendthe playerbackto
the MainMenustate:

1 gameOver: function () {

2 ll[pass it the score as a parameter

3 this . game. state . start ('MainMenu' , true , false ,
this . playerScore );

4 },
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Thefirst it r usdacausave wantto refreshthe gameworld, the seconds setto fifalsed
aswed o nmartto erasegheg a m eaths(or we would haveto reloadall the assetstry

with trueto seewhathappens!ihenwe passthe parameter.
Gamefinished!

You cannow play anentire(very simple)game!Feelfreeto usethis asa basisfor your
own gamesaslong asyou give uscredit(link backto us).

If youh a v alreé@dy,you candownloadthis tutorial gamefiles andassetsere
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HTML5 Phaser Tutorial i Top-Down Games with Tiled
By Pablo Farias Navarro

| 6 ahugefan of top-down2D gamesmainlyR P G @dventuregamesanddungeon
crawlers.

In thistutorialw e @iledtea basictemplateyou canuseto makeyour owntop-down
gamesusingPhaseranawesomeHTML5 gameframework.

Thistemplatewill beexpandedn furthertutorialsto addthe ability to movebetween
levels,work on mobileandmorecool stuff.

Web Ibdusingafree mapeditorcalledTiled to createour level. Onenicething about
Phasers thatyou caneasilyload mapfiles exportedirom Tiled (JSONformat).

Thistutorial buildsontop of the conceptsoveredn our previousPhasetutorial, soif
you arenot familiar with Statespreloadingasset@andrenderingspritesyou might want
to checkthattut first.

Sourcecodefiles

You cangrabthemfrom here(updatedo version2.4.2).1f you wantusto notify you
whenwe releasenewtutorialson Phaseor HTML5 gamedevelopmend o rfaigetto
click fisubscribeo our!l i whertdownloadingthefiles (if you choosenottoyouw o n 6 t
hearfrom us!).

Tutorial goals

1-Learnto createlevelsfor your gameusingTiled andloadthemusingPhaser.
2-Learnhowto createa basictop-downgamestarter.

Conceptscovered

-Settingthegamesizein pixels

-Tiled basicusage

-Tile layersandobjectlayers
-Tilemaps

-Creatingspritesfrom objectlayers
-Moving a charactein atop-downlevel
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Tutorial requirements

-Thistutorial buildson the conceptsoveredn our previousPhasetutorial HTML5
PhaseiTutorialT SpaceHipstera SpaceExplorationGame soit assumegou know how
to setupa game work with Statespreloadgameassetandcreatesprites.

-Basicto intermediate&knowledgeof JavaScriptlf you needarefreshmenteelfreeto
checkour JavaScripbeginnerssideo courseat ZenvaAcademy.
-A codeeditoror IDE. My personapreferencatthe moments SublimeText

-GetTiled, anOpenSourceandfreelevel editor.

-GrabPhasefromi t Gitlsubrepa You caneitherclonetherepoor downloadthe ZIP
file.

-You needto runthe codeandPhaseexamplesisinga web server.Somepopular
optionsareApache(WAMP if in Windows,MAMP if in Mac). Somelightweight
alternativesareMongoosewnebserverandP y t h T Bserver.Takealook at this
quidefor moredetails.

-Downloadthefull tutorial sourcecodeandgameassetsiere If youwantusto let you
know whenwe releasenewtutorialson Phaseor HTML5 gamedevelopmentl o n 6 t
forgetto subscribdo our list!

-Havethe documentatiorandthe examplegageathand.Also d o rfagetthatyou can
alwaysfind answerdy looking at the sourcecodeof Phasertself!

Get Tiled-Face

Tiled is areallyawesomdevel editorcreatedoy Thorbjern Lindeijer which allowsyou to
visually createtile-basedevelsfor your gamesThe mainfile formattheseevelsuseis
TMX. In orderto usetheseevelsin Phasewe needto exportthemasJSON.

Whenl talk aboutfit i |aedstited-basedy a mevhadl meanaregameswherethe
levelsarecomposeaf individual smallblocksor pieces Checkoutthe Wikipedia
definitionif you arenot 100%familiar with this concept.

To createanewmapin Tiled goto File -> New:

Onwidth andheightspecifythe numberof tiles your level will haveon eachdimensionTile size
refersto the sizeof theindividual tiles. Make sureOrientationis settofiOr t h o qardbager 0
formattoi C V.
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Map

Orientation: Orthogonal

Layer format: ' CSV

Map size Tile size
width: | 10tiles |, width: | 16px .
Height: | 20 tiles . Height: | 16 px
160 x 320 pixels
Cancel | ERNOKIN

Thenextstepis to createthe Layers.A levelwill havedifferentlayersthatsit ontop of each
other.The namingof the layersis importanthereaswe needto referto thatin the codelateron.

Therearetwo typesof layers:

-Tile layer: layermadeof tiles/blocks.
-Objects layer: layerwhereyou createvectorobjectsthatcancontainmetadata.

You cancreatdayersusingthe i+ douttonunderlayers,to renamehemjustclick onthe
nameof the newly createdayers.The ordermattersyou canrearrangehemusingthe

arrows.

In ourexamplew e dhavetwo tile layers:onefor the backgrounctalled
backgroundLayef d o ecslldéwith the player)andonefor theblockingelements
calledblockedLayel(walls, trees.etc).We 6alsbhaveoneobjectslayer(objectsLaye)
thatwill represengameelementsin this casethe playerstartinglocationin thelevel, the
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x New Tileset

Tileset

Name: |tiles
Image: )wn/assets/images/tiles.png | Browse. |

Use transparent color:

Tiles Drawing Offset
Tile width: | 16 px S X: | 0px
Tile height: | 16 px g Y: 0px
Margin: 0px

Spacing: 0 px
Cancel OK

collectables/itemsa door (whichw e @Gxtdndin afuturetutorial). In thislayery o u 6 d
wantto addenemiesandmorestuff. Thisis all justa suggestiorand how | normallydo
it, it is by no meansa conventionor arule of theframework.

Loading the tileset

A tilesetis a setof individual tiles, which comein animage.You canhavemanytilesets
onyourtilemaps.We O6uséjust one:assets/images/tiles.
To loadatileset:Map -> New Tileset

Theniceretrotilesetw e ais$eis from OpenGameArt andi $ag@ublicdomainimage
(CCO), soyou canuseit for bothnoncommercialkndcommercialprojects.

Thetiles arel6x16andthereis no separatiorbetweerthemor margin.Thefin a mia 0
thetextfield, keepthatnamein your headaswe needto referto it whenjoining the
tilesetwith themapin Phaser.
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Createthe level

You cannow createyour level. Now i t réaBy upto you. Whatl did wasfill the
backgroundLayewith ablacktile (usingthe buckettool), thenchangedo the
blockedTileandpaintedsomewalls andtrees:

The object layer
Web ladd3 differenttypesof objectsor gameelementsitemsthatwill becollectedby
the player,the playerstartingposition,anda doorthatwill takeyouto anewlevel(to be

implementedn afollow-up tutorial).

Theseobjectswill berepresentetdy spritesfrom thetileset,butthatis justfor OUR
simplicity. Phasewill showthe spriteyoutell it to whencreatinga Spriteobject.
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To insertnewobjects:selectthe objectsLayeftayer,click onthelnsertTile button(the
onethatshowsa pictureof the sunsetYhenclick onthetile youwantto show,thenclick

onthelocationof the objectwithin the map.
Web laddsomeblueandgreenteacupsadoorandafip | ay er 0 :
Adding properties to the objects

How is Phasegoing to know whattheseelementsepresenandwhatspriteshouldbe
usedto displaythem?Letsaddthatasobjectproperties.
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Click onthefiSelecto b j éuttenfrom the menu,thendoubleclick onanyobjectand
y 0 useda tlialogwhereyou canenterproperties.

Enterapropertycallediit y pwathovaluefi t etorlteteacups(thisis notthefit y p e 0
selectdropdown! this is within the Propertiesarea)fip | a y e foSheplayérlocation
andfidooro to thedoor.

Fortheblue cupsentera propertyfispiited with valuefibluecup fig r e e rfar thep 0
greencup,fib r o w n tbthedodr.Noneto theplayerstartasit w o nréptesena sprite,
butalocationfor usto use.Thesevaluesarethe spritekeysw e Gnhplementin Phasefor
the correspondingmageassetgpeakat/assets/images).

**You canalsojust createoneof eachelementthenselectthe elementwith theright
click andclick id u p | i tieisawtll @ll@w you to quickly replicateanobjectandthen
dragittoi $fidal

position.

Wew o niddementthedoorbehaviorin thistutorial, butenterthesepropertiessoyou
canguessvherel 6 guingwith this:

Beforewe moveanyfurther,| dikk to makeit clearthatthis will work with thegame
templatewe arebuilding in this tutorial, it is not a defaultPhasefunctionality. Phaser
only providestheability to createseverakpritesfrom objectsusingthe samespritekey.
Takealook atthe Tilemapdocumentatiorio learnwhat Phaseprovidesin this aspect.

Onceyou aredoingexportthelevelasa JSONfile. File -> ExportAs -> JsonFiles,save
into /assets/tilemaps.
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- Object Propertles

Name: || [
Type: v
Position Size
X: 6750 E width:  0.000
Y. 19.250 . Height: 0.000
Name Value
sprite browndoor
targetTilemap level2
targetx 20
targetyY 30
type door

<new property>

Cancel oK

Hola Mundo Phaser

| 6gb throughthis sectionwithout steppingnto muchdetailsastheseconceptsvere
coveredn the previousPhasetutorial.

In thisgamew e thévéthreestatesBoot, PreloadandGame.You canalwaysadda main
menuscreemswe did in the previoustutorial.

L e tstartby creatingindex.html,wherew e ankcllidethe gamefiles:

1 <! DOCTYPEhtml >

2 <html >

3

4 <head>

5 <meta charset ="utf -8" />

6 <title >Learn Game Development at ZENVA com</title >

7

8 <script type ="text/javascript" src ="js/phaser.js" ></script>
9 <script type ="text/javascript" src ="js/Boot.js" ></script>
10 <script type ="text/javascript" src ="js/Preload.js" ></script>
11 <script type ="text/javascript" src ="js/Game.js"  ></script>
12

13 <style>
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14 body {

15 padding : Opx;

16 margin : 0px;

17 }

18 </style>

19 </ head>

20

21 <body >

22 <!l -- include the main game file - >
23 <script src ="js/main.js" ></script>
24 </ body >

25 </ html >

| preferusingthe non-minified versionof Phasewhendoingdevelopmen{phaser.jsas

it makedgt easierto debugerrors.Whenworking with HTML5 gamedevelopment

librariesi t gdaglpracticeto constantlyreferto the sourcecodeitself to find answvers.

Not everythingcanbe foundon StackOverflonandgettingfamiliar withthef r a me wor k 6 s
codeitself cansaveyou hours.

main.jscreateghe gameitself anddefinesthe gamesizein pixels,whichl 6 se#o a
very smallsizefor this example Therea®n being,thetilesetl 0bk Usingis alsosmall
andl wantedto havethe gamenot showingthe entirelevel (whichis notthatbig) in the
browserspace.

By creatingall the gameobjectsinsidea parentobjectcalledTopDownGaméthisis

w h a talledthe namespacpattern)\wed o mpélltitethe global scopewith ourgame
elementsThisis goodpracticeasit couldhapperthatyou areincludingsomeother
librariesin your projectandtheir namesmatchthoseof the objectsyou arecreatingso
thenyou havea conflict!. Whereasf you puteverythinginsideTopDownGamehere
w 0 nb&anyconflicts,unlessanothelibrary createcanobjectcalled TopDownGamen
theglobalscopewhichis unlikely.

(Btw this:
1 var TopDownGame= TopDownGame|| {};

basicallymeanshatif TopDownGameexists,thenuseit, if it d o e xisttheninitiate it
asanemptyobject)

1 var TopDownGame = TopDownGame|| {};
2
3 TopDownGame game = new Phaser . Gamd 160, 160, Phaser . AUTQ " );
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4
5 TopDownGame game. state . add('Boot’ , TopDownGame Boot );

6 TopDownGame game. state . add('Preload’ , TopDownGame Preload );
7 TopDownGame game. state . add('Game' , TopDownGame Gamg;

8

9

TopDownGame game. state . start ('Boot' );
Boot.js

In Boot.jswed Icreatethe Boot state wherewe loadtheimagesfor the loadingscreen
(justaloadingbarin this example)anddefineothergamelevel configurations.

Sincewe areusingPhaser.ScaleManager.SHOW _Athie gamewill showaslargeasit
canto fit thebrowserspaceputit w o nshavmorethan160x160pixelsof thegame
world, ast h athe st we definedin main.js.

1 var TopDownGame= TopDownGame|| {};

2

3 TopDownGame Boot = function (){};

4

5 /Isetting game configuration and loading the assets for the
loading  screen

6 TopDownGame Boot . prototype = {

7 preload : function () {

8 /lassets we'll  use in the loading screen

9 this . load . image ( 'preloadbar’ , 'assets/images/preloader -
bar.png" );

10},

11 create : function () {

12 /lloading screen will have a white background

13 this . game. stage . backgroundCol or = '#fff' ;

14

15 //scaling options

16 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
17

18 /lhave the game centered horizontally

19 this . scale . pageAlignHorizontally = true ;
20 this . scale . pageAlignVertically = true ;
21

22 /lp hysics system

23 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
24

25 this . state .start ('Preload’ );

26 }
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27 };
Preload.js

Preload.jswill containtheloadingof theassetsincludingtheloadingof thetilemap.See
how thetilesetitself is simply loadedasanothersprite.It will belateronwhenwe relate
thetilemaplevelwith thetileset:

preload : function () {

/[show loading screen

this . preloadBar = this . add. sprite (this .game. world . centerX ,
this . game. world . centerY + 128, ‘preloadbar’ )i
10 this . preloadBar . anchor . setTo (0.5 );

1 var TopDownGame = TopDownGame|| {};
2

3 /lloading the game assets

4 TopDownGame Preload = function (){};
5

6 TopDownGame Preload . prototype = {
7

8

9

11

12 this . load . setPreloadSprite (this . preloadBar );

13

14 //load game assets

15 this . load . tilemap ('levell’ , 'assets/tilemaps/levell.json’ ,
null , Phaser . Tilemap . TILED_JSON);

16 this .load . image ('gameTiles' , ‘'assets/images/tiles.png' );
17 this .load . image ('greencup’ , ‘'assets/images/greencup.png’ );
18 this .load . image ('bluecup’ , ‘'assets/images/bluecup.png’ );
19 this .load . image ('player , ‘'assets/images/player.png’ );

20 this . load . image ( '‘browndoor'

‘assets/images/browndoor.png' );

21

22},

23 create : function () {

24 this . state .start (' Game');
25 }

26 }

Game.js

Thefollowing codein the create()methodwill showthe map(withoutthe objects)on
your browser:

1 var TopDownGame = TopDownGame|| {};
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2

3 /hitle screen

4 TopDownGame Game = function (){};

5

6 TopDownGame Game prototype = {

7 create : function () {

8 this . map = this .game. add. tlemap ('levell' );

9

10 /lthe  first parameter is the tileset name as specified in
Tiled, the second is the key to the asset

11 this . map. addTilesetimage  ( 'tiles' , 'gameTiles' );
12

13 llcreat e layer

14 this . backgroundlayer =
this . map. createLayer ('backgroundLayer' );

15 this . blockedLayer = this . map. createLayer ( 'blockedLayer' );
16
17 //collision on blockedLayer

18 this . map. setCollisionBetween (1, 100000, true ,
'blockedLayer’ );

19

20 llresizes the game world to match the layer dimensions
21 this . backgroundlayer . resizeWorld ();

22}

23 }

Thefirst thing we did wascreatea Tilemapobjectfrom theloadedJSONfile. Wh a &a 6 s
mapwithouttheimagesive needto addthetilesetimageto this map,which we do with
this.map.addTilesetimage('tilegameTiles'),wherefit i |isdhe mamewe gavethe
tilesetin Tiled, andiig a me T is theensagekey asdefinedin Preload.j| madethose
two differentin purposeto makeit moreclearwhattheyarereferringto).

Thenwe loadthe layers,andmakethe blockedLayeificollision enabled Thenumber
betweenl and2000is anindexrangefor thetiles for whichwe wantto enablecollision
(in this casesucha big numbershouldincludethemall whichis whatl intended).In
orderto obtainthis numberopenlevell.jsonandin il a y & fidatad of thetwo layers
find thelargestnumberyou canfind, in this casel896sol put2000justto besurel

d i dmisgaslightly largernumber.Soin theory, you couldjustuseonesinglelayer,and
definecertaintiles ascollision-enabledoy specifyingtheirindexrange.

WARNING : A previousversionof this tutorial saidput 100000insteadof 2000.The
problemwith puttingunnecessarlargenumberss thatyou arerunningmoreloops
affectingthe performancef your game
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| find it easierto work with onelayerfor the backgroundandonefor thecollision
elementsas| d o nwvarttto counttiles oneby one,thatis just my preferencéere.

Lastly, we makethe world the samesizeasthe map.
Finding objectsby type

Remembethatiit y ppeogertiesve gaveto theobjectsin thelevel?Well | dikk to be
ableto find the objectsof a certaintype,sow e @uildl a utility methodin Game.jgor
that.

Tilemapobjectshaveaio b j epcopestyavhichis anarraywith the objectsof eachlayer
(you couldhavemanyobjectlayers!).We 6ulsethis methodto find the objectsthathave
thepropertyft y pottlie valuewe want.l recommend/ou takealook atthefile
/sre/Tilemap.jsfrom thedownloadedPhasetibrary andto the Tilemapdocumentation.
You canalsojustusethis methodbuti t afwaysbetterto understanavhereit came
from.

1 /find objects in a Tiled layer that containt a property
called "type" equal to a certain value

2 findObjectsByType . function (type , map layer ) {

3 var result = new Array ();

4 map. objects [ layer ]. forEach (function (element ){

5 if (element . properties .type === type ) {

6 //[Phaser uses top left, Tiled bottom left so we have to
adjust the vy position

7 /lalso keep in mind that the cup images are a bit
smaller than the tile which is 16x16

8 /lso they might not be placed in the exact pixel
position as in Tiled

9 element .y -= map. tileHeight X

10 result . push (element );

11 }

12 i

13 return  result ;

14}

Whencalling this method,t will give usanarrayof objectsastheyarerepresenteth the
assets/tilemaps/levell.jsdie.

Create spritesfrom Tiled objects

ZenvaAcademyi Onlinecoursen Phaseandgameprogramming
Zenvafor Schoolsi Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 35


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/
http://docs.phaser.io/Phaser.Tilemap.html

We areableto find tiled objectsby type,andnoww e dike to createspritesfor them.
This methodin Game.jswill helpusout. Thiswill becomemoreclearoverthe next
sectionwherewe createtheteacups.

1 /lcreat e a sprite from an object

2 createFromTiledObject . function (element , group ) {
3 var sprite = group . create (element .x, element .y,
element . properties . sprite );

/lcopy all properties to the sprite
Object . keys (element . properties ). forEach (fun ction (key){
sprite [ key] = element . properties [key];

D

©oo~NO 01N~

3

We arecopyingall the propertiesyou might haveenteredn Tiled. For examplefor the
doorwe entereda bunchof propertiesWell, thiswill all be copiedto the sprite.Evenif
you enteredspritepropertiessuchasfia | p (ioat@nsparencythis will be movedalong
to thespriteyou arecreatinghere.

** We arenotusingTilemap.createFromObjedterebecause wantedto be ableto
specifythetypeandthe spriteinsideof Tiled. If createFromObjects whatyou needfor
your gamel recommend/ou usethat!

| lovetea

1 var TopDownGame = TopDownGame|| {};

2

3 /hitle screen

4 TopDownGame Game = funct ion (){};

5

6 TopDownGame Game prototype = {

7 create : function () {

8 this . map = this .game. add. tlemap ('levell" );

9

10 /lthe  first parameter is the tileset name as specified in
Tiled, the second is the key to the asset

11 this . map. addTilesetimag e( 'tiles’ , 'gameTiles' );
12

13 /lcreate layer

14 this . backgroundlayer =

this . map. createLayer ('backgroundLayer' );
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15 this . blockedLayer = this . map. createLayer ('blockedLayer' );
16

17 //collision on blockedLayer

18 this . map. setCollisionBetween (1, 100000, true ,
'blockedLayer’ )i

19

20 llresizes the game world to match the layer dimensions
21 this . backgroundlayer . resizeWorld ();

22

23 this . createltems ();

24

25 1},

26 createltems : function () {

27 llcreate items

28 this .items = this . game. add. group ();

29 this .items . enableBody = true ;

30 var item ;

31 result = this . findObjectsByType  (‘item' , this . map,
‘'objectsLayer’ );

32 result . forEach (function (element ){

33 this . createFromTiledObject (element , this .items );
34 }, this );

35 1}

36 //find objects in a Tiled layer that containt a property
called “"type" equal to a certain value

37 findObjectsByType . function (type , map layer ) {

38 var result = new Array ();

39 map. objects [ layer ]. forEach (function (element ){

40 if (element . properties .type === type ) {

41 //[Phaser uses top left, Tiled bottom left so we have
to adjust

42 /lalso keep in mind that the cup images are a bit
smaller than the tile which is 16x16

43 /lso they might not be placed in the exact position as
in Tiled

44 element .y -= map. tileHeight X

45 result . push (element );

46 }

47 D;

48 return  result ;

49 1},

50 //create a sprite  from an object

51 createFromTiledObject . function (element , group ) {

52 var sprite = group . create (element .x, element .y,

element . properties . sprite );
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53

54 /lcopy all properties to the sprite

55 Object . keys (element . properties ). forEach (function (key){
56 sprite [ key] = element . properties [key];

57 D

58 }

59 }

Doors
Addingthedoorwill follow thesameapproach:

1 this . createltems ();
2 this . createDoors ();

and:

1 createDoors : function () {

2 /lcreate doors

3 this . doors = this .game. add. group ();
4

5

this . doors . enableBody = true ;

result = this . findO bjectsByType ('door' , this . map,
‘objectsLayer );
6
7 result . forEach (function (element ){
8 this . createFromTiledObject (element , this . doors );
9 }, this );
10},

Butwec a movearoundyetandfind it.
The player

We arerepresentinghe playerstart positionwith anobjectof typefip | ay e r’Matar t o .
w e @oid find thatobject,thencreatethe playerspriteon thatlocationandsetthe
camerao focusonthe player,andactivatecursorkeysto movethe playerwith the
arrows(to beimplementedshortly):

1 /lcreate player

2 var result = this . findObjectsByType ('playerStart’ , this . map,
'objectsLayer" )

3

4 /lwe know there is just one result
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5 this . player = this .game. add. sprite (result [O0]. x, result [O]. v,

‘player );

6 this . game. physics . arcade . enable (this . player );

7

8 /lthe camera will follow the player in the world

9 this . game. camera . follow (this . player );

10

11 //imove player with cursor keys

12 this .cursors = this .game. input . keyboard . createCursorkeys ();

Player movement

Listento the cursorkeysandadjustthe playervelocity accordingly.We odothisin the
update()method:

update : function () {
lIplayer movement
this . player . body. velocity .y

1

2

3 0;
4 this . player . body. velocity . Xx

5

6

7

8

0;

if (this . cursors . up.isDown) {
this . playe r. body. velocity .y -= 50;

9 else if (this . cursors . down.isDown) {
10 this . player . body. velocity .y += 50;
11 }

12 if (this .cursors .left .isDown) {

13 this . player . body. velocity .x -= 50;
14 }

15 else if (this .cursors .right .isDown) {
16 this . player . body. velocity .x += 50;
17 }

18 1},

Now you canmoveyour playeraround!butthereis no collision yet.
Collision
Add thefollowing to update().Thisworksin the sameway aswe coveredn theprevious

tutorial, but seehow you canalsojust putin alayer,aswe aredoingwith
this.blockedLayer

1 //collision
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2 this . game. physics . arcade . collide (this . player |,
this . blockedLayer );

3 this . game. physics . arcade . overlap (this . player , this .items ,

this .collect , null , this );

4 this . game. physics . arcade . overlap (this . player , this . doors ,

this . enterDoor , null , this );

Implementingcollect():

collect : function (player , collectable ) {
console . log ('yummy! );

1

2

3

4 /lremove  sprite

5 collectable . destroy ();
6 1

And enterDoor()whichis somehing left for afollow-up tutorial:

1 enterDoor : function (player , door) {

2 console . log ('entering door that will take you to
' +door . targetTilemap +' on x:' +door .targetX +' and

y:' +door . targetY );

3 L

Andt h aitt 6 s
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We cannow createalevelin Tiled, loadit in Phasemndmovearounda charactearound
with the cursorkeys!

2%+ 2%+ 0%
R AR

=

Feelfreeto usethis codefor yourowngamesandi t aféwvaysniceif youlink backto us

If youh a v alreédiy,you candownloadthis tutorial gamefiles andassetdere
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Platformer Tutorial with Phaser and Tiled - Part 1
By Renan Oliveira

Tiled is afree mapeditorthatcanbe easilyintegratedwith Phaserln thistutorial, we
will build asimpleplatformergameusingPhaseandTiled. While themapwill be
createdusingTiled, we will usePhaseto readthis mapandloadall the objectsinto the
level. In thistutorial| 6akslime/ o u familer with thefollowing concepts.

A Javascripandobjectorientedprogramming.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics.

Thefollowing conceptswill becoveredn this tutorial:

A UsingTiled to createa platformerlevel.

A Writing aPhaseStatethatreadsthe Tiled mapandinstantiateall the game
objects.

A Writing the gamelogic of a simpleplatformer.

Tutorial sourcecode
You candownloadthetutorial souice codehere

Creating the map

First, we haveto createanew Tiled map.In this tutorial we will useanorthogonaliew
mapwith 20x10tiles. Eachtile being35x35pixels.For thasenot familiar with it, an
orthogonaliew meanghatthe playerviewsthe gameby a 90 degreeangle(you canread
moreaboutthedifferencebetweerorthogonalandisometricview here:
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http://gamedev.stackexchange.com/questions/22277/diffelmieeenorthogonalmap

v New Map
Map
Orientation: | Orthogonal X
Layer format: | XML v
Map size Tile size

Width: | 20tiles . Width: | 35px |.

Height: | 35 px

Height: | 10 tiles

700 x 350 pixels

Cancel | OK

andisometricmap.

After creatingthe map,we haveto addour tileset,which canbe doneclicking on fimap-

\4 New Tileset

Tileset

Name: | tiles_spritesheet
Image: [ts/images/tiles_spritesheetpng|  Browse.,

Use transparent color: D

Tiles Drawing Offset
Tilewidth: | 3Spx | xiopx |o
Tile height: 35 px 2 v: | 0px S

Margin: 0px

Spacing: | 1lpx ||

Cancel oK

>newt i | eTbedilésétw e 6goirgto usehas35x35pixels,anda 1 pixel spacing.

In tiled, therearetwo typesof layers:tile layersor objectlayers.Tile layersare
composedy the spritesof the loadedtilesetandarealignedin the mapgrid. In this
tutorial, we will havetwo tile layers:backgroundandcollision. Objectlayersarenot
alignedto a grid, andrepresenthe objectsof thegame.In this tutorial, we will haveonly
oneobjectlayer,containingall our gameobjects.
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To createtile layers,just usethe stampbrushtool to paintthe layerwith thedesirediles.
Fortheobjectlayer,selectatile imageto useandputit in the desiredposition.Notice

thattheimagesusedin theobjectlayerd o rréprtesenthe actualimagethatwill beused
by Phaseduringthegame We will haveto loadthe correctassetaterin ourcode.Here

.|_--I
R ARSSSEEREm=aEas =n

Is anexampleof a creatednap.Feelfreeto createyour own!

Now, w e Ogoiegto setsomepropertieghatwill allow ourgameto loadthe map.First,
in thecollision layerwe will adda propertytelling our gamethatthis layermaycollide
with otherobjects,asshownbelow:

Name il
collshan Ly
W properTy™

Finally, for eachobject,we setits propertiesThe name type,group,andtexture
propertiesarerequiredfor our game sincewe will usethemto properlyinstantiatehe
gameobjects.Any otherpropertiesshouldbe definedaccordingio our gamelogic. For now,
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we will setonly therequiredpropertiesafterwe codethe gamelogic, we cango backto

Object Properties

Name: | ST
Type: | player v
Position Size
(1052 |2 Width: | 0,000
i S Height: | 0,000
Name Value
group players

texture player_spriteshect
“new O’DFS'\"”«

Cancel ox

addeachobjectproperties.

With the mapfinished,exportit to ajsonfile, soourgamecanloadit.

Jsonlevelfile

Thereis someinformationour gameneedgo know beforeloadingthe map,like thegame
assetsgroupsandmapinformation.We will keepall thisinformationin ajsonfile which
will bereadatthebeginningof thegame Belowis thejsonlevelfile we will usein this
game Noticewe haveto definetheassetsve will needthegroupsof spritesandthe map
information.

File levels.jsonn assets/levels

1

2 "assets" @ {

3 "map_tiles" : { "type" : "image" , "source"
"assets/images/tiles_spritesheet.png” 1

4 "player_spritesheet" . { "type" : "spritesheet" ,
"source” : "assets/images/player_spritesheet.png” , frame_width"
28, "frame_height" : 30, "fram es": 5, "margin" : 1, "spacing" : 1
-

5 "slime_image" : { "type" : "image" , "source"
"assets/images/slime.png" }
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6 "fly_spritesheet" - { "type" : ‘"spritesheet" , "source"

"assets/images/fly _spritesheet.png” , frame_width" : 37,
"frame_height" . 20, "frames" : 2 },

7 "goal_image" : { "type" : "image" , "source"
"assets/images/goal.png"” }

8 "level_tilemap" - { "type" : "tilemap" , "source"
"assets/maps/levell_map.json” }

9 I

10 "groups" : |

11 "enemies" ,

12 "goals”

13 "players"

14 1,

15 "map" . {

16 "key" : ‘"level_tilemap" ,

17 "tileset" : "map_tiles"

18 }

19 }
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Gamestates

We will usethefollowing statego runour game:
A Boot State loadsa jsonfile with thelevelinformationandstars the Loading
A E(t)aatc(iai.ng Sate loadsall thegameassetsandstartsthe Level State.
A Tiled State creategshe mapandall gameobjects.

Thecodefor Boot Stateis shownbelow. The Boot Stateloadsthejsonfile described
above sotheassetxan beloadedin the LoadingState.

File BootState.jsn js/states:

1 var Platformer = Platformer | {}

2

3 Platformer . BootState = function 0 {

4 "use strict" ;

5 Phaser . State . call (this );

6 };

7

8 Platformer . prototype = Object . create (Phaser . State . prototype );
9 Platformer . prototype . constructor = Platformer . BootState ;
10

11 Platformer . BootState . prototype .init = function (level_file ) {
12 "use strict" ;

13 this . level_file = level _file ;

14 };

15

16 Platformer . BootState . prototype . preload = functi on () {
17 "use strict" ;

18 this .load .text ("levell" , this . level file );

19 }

20

21 Platformer . BootState . prototype . create = function 0 {
22 "use strict"

23 var level text , level data ;

24 level_text = this . game. cache . getText ("levell" ),

25 level data = JSON parse (level text );

26 this . game. state . start ("LoadingState" , true , false ,
level _data );

27
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As shownbelow, the Loading Stateloadsall the gameassetsn the preloadmethod,and
whenit is finished, it startsthe Tiled Statein the createmethod.Noticethat,sincewe
specifytheassetypein thejsonfile, it is straightforwardo loadthem,andwe canload
differentkindsof assets.

1 var Platformer = Platformer | {}

2

3 Platformer . LoadingState = function 0 {

4 "use stric t" ;

5 Phaser . State . call (this );

6 };

7

8 Platformer . prototype = Object . create (Phaser . State . prototype );
9 Platformer . prototype . constructor = Platformer . LoadingState ;
10

11 Platformer . LoadingState . prototype .init = function

(level data ) {

12 "use stric t" ;

13 this . level data = level data ;

14}

15

16 Platformer . LoadingState . prototype . preload = function 0 {
17 "use strict" ;

18 var assets , asset loader , asset key , asset ;

19 assets = this .level data . assets ;

20 for (asset key in assets ) { // load assets according to
asset key

21 if (assets . hasOwnProperty (asset key )) {

22 asset = assets [ asset key |;

23 switch  (asset .type ) {

24 case '"image" :

25 this .load . image ( asset key , asset . source );
26 break ;

27 case '"spritesheet"

28 this .load . spritesheet (asset key , asset . source |,
asset . frame_width , asset . frame_height , asset . frames ,

asset . margin , asset .spacing );

29 break ;

30 case “tilemap"

31 this . load . tlemap (asset key , asset . source ,
null , Phaser . Tilemap . TILED_JSON);

32 break ;

33 }

34 }
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35 )

36 }

37

38 Platformer . LoadingState . prototype . create = function 0 {
39 "use strict"

40 thi s. game. state . start ("GameState" , true , false |,

this . level _data );

41},

Finally, the Tiled Statereadsthe mapdataandcreateshe gameobjects.We &gl through
this statein moredetails,sincei t tlde mmostimportantstateof our game.l recommend
thatyou takealook in thejsonfile generatedby Tiled, to haveanideaof its structure If

y 0 u éonfussedaboutthe PhasemappropertiesandmethodscheckPhaser
documentatiorhttp://phaser.i@ocs/2.4.3/Phaser.Tilemap.hjml

File TiledState.jsn js/states:

1 var Platformer = Platformer | {}

2

3 Platformer . TiledState = function 0 {
4 "use strict" ;

5 Phaser . State . call (this );

6 };

7

8 Platformer . TiledState . prototype =

Object . create (Phaser . State . prototype );

9 Platformer . TiledState . prototype . constructor
Platformer . TiledState ;

10

11 Platformer . TiledState . prototype .init = function (level _data )
{

12 "use strict" ;

13 this . level_data = level _data ;

14

15 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
16 this . scale . pageAlignHorizontally = true

17 this . scale . pageAlignVertically = true ;

18

19 /[ start  physics system

20 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
21 this . game. physics . arcade .gravity .y = 1000;

22
23 /[ create map and set tileset
24 this . map = this .game. add. tlemap (level data . map. key);
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25 this . map. addTilesetimage (this . map. tilesets [ 0]. name,
level data . map. tileset );

26 }

27

28 Platformer . TiledState . prototype .create = function () {
29 "use strict" :

30 var group_name , object_layer , collision_tiles ;

31

32 Il create map layers

33 this . layers = {};

34 this . map. layers . forEach (function (layer ) {

35 this . layers [layer .name] =

this . map. createLayer (layer .name);

36 if (layer . properties . collision ) { /I collision layer
37 collision_tiles = [

38 layer . data . forEach (function (data_row ) { // find
tiles used in the layer

39 data_row . forEach (function (tile ) {

40 /[ check if it's a valid tle index and
isn't already in the list

41 if (tile .index &gt; 0 &amp, &amp;
collision_tiles . indexOf (tile .index ) === -1) {

42 collision_tiles . push (tile . index );
43 }

44 }, this );

45 }, this );

46 this . map. setCollision ( collision_tiles , true ,
layer . name);

47 }

48 }, this );

49 I/l resize the world to be the size of the current layer
50 this . layers [this . map. layer .name]. resizeWorld ();

51

52 I/l create groups

53 this . groups = {};

54 this . level data . groups . forEach (function (group_name ) {
55 this . groups [ group_name | = this . game. add. group ();

56 }, this );

57

58 this . prefabs = {};

59

60 for (object_layer in this . map. objects ) {

61 if (this . map. objects .hasOwnProperty (object layer )) {
62 /[ create layer objects
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63 this . map. objects [ object_layer ]. forEach (this . create_
object , this );

64 }

65 }

66 }

67

68 Platf ormer . TiledState . prototype . create_object = function
(object ) {

69 "use strict" :

70 var position , prefab ;

71 /Il tiled coordinates starts in the bottom left corner
72 position = {"X" : object .x + (this . map. tileHeight /I 2),
"y' . object .y - (this . map. tileHeight /I 2)}

73 /I create object according to its type

74 switch  (object .type ) {

75 case 'player"

76 prefab = new Platformer . Player (this , position
object . properties );

77 break ;

78 case "ground_enemy"

79 prefab = new Platformer . Enemy(this , position ,
object . properties );

80 break ;

81 case "flying_enemy"

82 prefab = new Platformer . FlyingEnemy (this , position
object . properties );

83 break ;

84 case "goal"

85 prefab = new Platformer . Goal (this , position
object . properties );

86 break ;

87

88 this . prefabs [ object . name] = prefab ;

89 }

90

91 Platformer . TiledState . prototype . restart level = function 0 {
92 "use strict"

93 this . game. state .restart (true , false , this .level dat a);
94 1}

First,we haveto tell Phasewhatimagerepresentgachtilesetwe usedin Tiled (the
Tiled tilesetsarein this.map.tilesets)Sincewe haveonly onetileset,andwe havethe
imagenamefrom our jsonfile, we caneasilydo that.
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Next, we haveto createthe maplayers.The mapobjecthasa layersarraythatwe will
iterate.If alayerhasthe propertycollisionthatwe addedn Tiled, we haveto makeit
availablefor collision. To do this, we needto tell Phasemhichtiles cancollide, sowe
iteratethroughlayer.datawhich containsall the layertiles andaddthemto alist. At the
end,we setthecollision for all thesetiles. After creatingall layers,we resizethe world to
bethesizeof thecurrentlayer.Sinceall our layershavethe samesize,wed o rcére
which oneis thecurrentlayer.

Thenextstepis to createthe groupsof our game.This canbe easilydoneby iteratingthe
groupsarrayof ourjsonfile andaddinga newgroupfor eachoneof them.However,two
thingsareimportantin this step:1) the orderof the groupsdefinethe ordertheyare
drawnonthescreen?) groupsmustbe createdafterlayers,otherwisethe layerswould
bedrawnabovethem.

Finally, we go throughall objectlayers(in our case pnly one)andcreatethe game
objects.Sincein our mapwe definedthe objecttype, it is easyto instantiatethe correct
Prefab.Noticethatour prefabpositionis notthe samepositionof the Tiled object.That
happendecausdiled coordinatestartat the bottomleft corner,while Phaser
coordinatestartatthetop left corner.Also, we wantour prefabsanchorpointto be0.5,
sowe haveto setthe positionto bethe centerof our prefab.

Prefabs
In PhaserprefabsareobjectsthatextendPhaser.Spritegctingasobjectsin ourgame.n
our platformergame we will needfour prefabsPlayer,Enemy,FlyingEnemyandGoal,

whichwill all beexplainednow. Thisis our Prefabclass:

File Prefab.jgn js/prefabs:

1 var Platformer = Platformer | {}

2

3 Platformer . Prefab = fun ction (game_state , position ,
properties ) {

4 "use strict" ;

5 Phaser . Sprite . call (this , game_state .game, position . X,
position .y, properties . texture );

6

7 this . game_state = game_state ;

8

9 this . game_state . groups [ properties . group ]. add(this );
10 };

11
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12 Platformer . Prefab . prototype =
Object . create (Phaser . Sprite . prototype );
13 Platformer . Prefab . prototype . constructor = Platformer . Prefab ;

Player

Our playerwill beableto walk, jump andkill enemiesForthatwe will needthe
following propeties: walking speedjumping speedandbouncingwhich areall
initialized in the constructor.

In theupdatemethodwe checkall the playercollision (collision layerandenemiespand
dothewalking andjumpinglogic. Therearesomeimportantdetailsto noticeregarding
playerwalking. First,wed o nwaritto changetheplayerdirectionwhile h e élready
moving.Forexamplejf h e mavingleft andtheright arrowis pressedye wantthe
playerto keepmovingleft until theleft arrowis releasedSo,we changehe player
velocity only whenthe correctkeyis pressedndtheplayeri s mdvingin the opposite
direction.Secondwe haveto changehe spritedirectionaccordingly.To do this, we use
the scaleattributeof the sprite,whichwill invertthe spritedirection.

To allow the playerto jump, we canjust checkfor theup arrowkey in the updatemethod
andchangehe velocity accordingly.The only importantthing to noticehereis thatwe
only wantto allow the playerto jump whenit is touchingthe ground.Sincethe groundis
atile, we haveto usetheblockedpropertyof body, nottouching(checkthe
documentatiornn http://phaser.io/docs/2.4.3/Phaser.Physics.Arcade.Bodytbtmmore
information).

Anotherthing we haveto checkis if theplayerhadfallen. Forthat,we checkif the player
bottomy is equalto theworld height.If so,the playerdies.

Finally, the hit enemymethodcheckss calledwhenthe playercollideswith anenemy
andchecksf theplayeris ontop of theenemy.f t h athie Gasetheenemyis killed,
otherwisethe playerdies.

File Player.jsin js/prefabs:

1 var Platformer = Platformer | {}

2

3 Platformer . Player = function (game_state , position
properties ) {

4 "use strict"

5 Platformer . Prefab .call (this , game_state , position

properties );
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6
7 this . walking_speed = +properties . walking_speed ;
8 —

this . jumping_speed = +properties . jumping_speed ;
9 this . bouncing = +properties . bouncing ;
10
11 this . game_state . game. physics . arcade . enable (this );
12 this . body . collideWorldBounds = true ;
13
14 this . animations .add("walking" , [0, 1, 2, 1], 6, true );
15
16 this . frame = 3;
17
18 this . anchor . setTo (0.5 );
19
20 t his . cursors =
this . game_state . game. input . keyboard . createCursorKeys ();
21 }
22

23 Platformer . Player . prototype =

Object . create ( Platformer . Prefab . prototype );

24 Platformer . Player . prototype . constructor = Platformer . Player ;
25

26 Platformer . Player . prototype .update = function 0 {

27 "use strict" ;

28 this . game_state . game. physics . arcade . collide (this ,

this . game_state .layers . collision );

29 this . game_state . game. physics . arcade . collide (this ,

this . game_state . groups .enemies , this . hit_ enemy , null , this );
30

31 if (this .cursors .right .isDown &amp; &amp
this . body. velocity .x &gt;= 0) {

32 /I move right

33 this . body. velocity .x = this .walking _speed ;
34 this . animations . play ("walking" );

35 this . scale .setTo (-1, 1);

36 } else if (thi s.cursors .left .isDown &amp;, &amp,
this . body. velocity .x &t ;= 0) {

Si Il move left

38 this . body. velocity .x = -this . walking_speed ;
39 this . animations . play ("walking" );

40 this . scale .setTo (1, 1);

41 } else {

42 /Il stop

43 this . body. velocity .x = O0;

44 this . animations . stop ();
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45 this . frame = 3;

46 }

a7

48 /[ jump only if touching a tile

49 if (this .cursors . up.isDown &amp, &amp;
this . body . blocked . down) {

50 this . body. velocity .y = -this .ju mping_speed ;

51 }

52

53 /[ dies if touches the end of the screen

54 if (this . bottom &gt ;= this .game_state .game. world . height ) {
55 this . game_state . restart_level 0;

56 }

57 }

58

59 Platformer . Player . prototype . hit_ enemy = function (pl ayer ,
enemy) {

60 "use strict"

61 /[ if the player is above the enemy, the enemy is killed,

otherwise  the player dies
62 if (enemy. body . touching . up) {

63 enemy. kill  ();

64 player .y -= this . bouncing ;

65 } else {

66 this . game state . restart level 0;
67 }

68 }

Enemy

Ourenemywill besimple,it will only walk up to a maximumdistanceandthenswitch
direction.Forthis, the propertiesve needare:walking speedwalking distanceand
direction.Noticethat,in the construcor we settheinitial velocity andscaleaccordingo
thedirectionproperty.Also, we savethe previousx position,whichin the beginningis
the spritex.

In theupdatemethodwe checkif thewalkeddistancg(this.xi this.previous_x)s greater
or equalto the maximumwalking distancelf t h athie éasewe switchthedirection,
updatingthevelocity, previousx andscale.

File Enemy.jsin js/prefabs:

1 var Platformer = Platformer | {}
2
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3 Platformer . Enemy = function (game_state , position , propertie S)

{

4 "use strict"

5 Platformer . Prefab . call (this , game_state , position ,
properties );

6

7 this . walking_speed = +properties . walking_speed ;

8 this . walking_distance = +properties . walking_distance ;
9

10 /I saving previous X to keep trac k of walked distance
11 this . previous x = this . Xx;

12

13 this . game_state . game. physics . arcade . enable (this );

14 this . body. velocity .x = properties . direction *

this . walking_speed ;

15

16 this . scale . setTo (- properties . direction , 1);

17

18 this . anchor . setTo (0.5 );

19 }

20

21 Platformer . Enemy. prototype =

Object . create ( Platformer . Prefab . prototype );

22 Platformer . Enemy. prototype . constructor = Platformer . Enemy;
23

24 Platformer . Enemy. prototype . update = function 0 {

25 "use strict" ;

26 this . game_state . game. physics . arcade . collide (this ,
this . game_state .layers . collision );

27

28 /I change the direction if walked the maximum distance

29 if (Math. abs(this .x - this . previous x ) &gt;=
this . walking_distance ) {

30 this . body. veloci ty .x *= -1;

31 this . previous_x = this . Xx;

32 this . scale . setTo (-this .scale .x, 1);
33 }

34 }
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Flying Enemy

Now thatwe haveour regularenemy creatingaflying enemyis very easy.We will just
createanothemprefabthatextendsEnemy,and thati s afi@dtedby thegravity. Also,
sinceyour flying enemyassets different,we haveananimationtoo.

File FlyingEnemy.jgn js/prefabs:

1 var Platformer = Platformer | {}

2

3 Platformer . FlyingEnemy = function (game_state , position
proper ties ) {

4 "use strict"

5 Platformer . Enemy. call (this , game_state , position
properties );

6

7 Il flying enemies are not affected by gravity

8 this . body . allowGravity = false ;

9

10 this . animations . add( "flying" , [0, 1], 5, true );
11 t his . animations . play ("flying" );

12 };

13

14 Platformer . FlyingEnemy . prototype =

Object . create ( Platformer . Enemy. prototype );

15 Platformer . FlyingEnemy . prototype . constructor =
Platformer . FlyingEnemy ;

Goal

Ourgoalis simple.It hasanextlevel property,andoverlapwith theplayer.If theplayer
reacheshegoal,the nextlevel shouldbe started.

Noticethat,to loadthe nextlevel we only needto startthe Boot Statesendingas
parametethe pathof the nextleveljsonfile. In this tutorial, we will haveonly onelevel,
butthis structuremakest simpleto makeit a multilevel game.Try creatingdifferent
levels,andseehow it works.

File Goal.jsin js/prefabs:

1 var Platformer = Platformer | {

2

3 Platformer . Goal = function (game_state , position , properties )
{

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 57


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

4 "use strict" :

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this . next_level = properties . next_level ;

8

9 this . game_state . game. physics . arcade . enable (this );
10

11 this . anchor . setTo (0.5 );

12}

13

14 Platformer . Goal . prototype =

Object . create ( Platformer . Prefab . prototype );

15 Platformer . Goal . prototype . constructor = Platformer . Goal;
16

17 Platformer . Goal. prototype . update = function 0 {

18 "use strict" ;

19 this . game_state . game. physics . arcad e. collide (this ,

this . game_state . layers . collision );

20 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . players , this .reach _goal , null , this );
21 }

22

23 Platformer . Goal . prototype .reach _goal = function 0 {

24 "use strict" ;

25 /[ start the next level

26 this . game_state .game. state . start ("BootState" , true , false |,
this . next_level );

27 };
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Finishing the Game

Now thatwe haveour gamelogic, we know whatpropertiesarenecessaryo be defined
in the Tiled map.We canjust setthemon our mapandour gameis working!

.
h &
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Platformer Tutorial with Phaser and Tiled i Part 2
By Renan Oliveira

In my lasttutorial, we built a platformergameusingPhaserandTiled. In thefollowing
two tutorialswe will addcontentto thisgame,makingit morecompleteln this tutorial,
thefollowing contentwill beadded:

A Biggerlevels,andtwo of them,sowe canusethe multilevel featurewe
implementedn thelasttutorial.

Smarterenemiesthatd o rfadl from platforms.

A newenemy which follows the playerwhenyou getcloseto it.
Playerscore whichwill beincreasedvhentheplayerkill enemiesor collect
coins.

A checkpointsoif theplayerdiesafterreachit, it will berespawnatthe
checkpointposition.

To o o To

Forthistutorial, it is necessaryhatyou finishedthelasttutorial, sincewe will continue
from the codewe alreadywrote.

Sourcecodefiles
You candownloadthetutorial sourcecodefiles here

Game States
In this tutorial, we will usethesamestatedrom thelastone:

A Boot State:loadsajsonfile with thelevel informationandstartsthe Loading
State.

A LoadingSateloadsall the gameassetsandstartsthe Level State.

A Tiled State:createghe mapandall gameobjects.

Thecodefor BootandLoadingstatesareexactlythe sameasbefore,sol will omitthem.
Ontheotherhand,the Tiled StatecodehadsomechangesSomeof thosechangesare
necessarpecaus®f the newcontentaddedo thegameandwill be explainedhroughout
thetutorial. However thereis onechangehatwasmadeto makethe codesimger, andl
will explainit now.
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In theprevioustutorial, we hadafic r e a t e methojthataseda switchcaseto
instantiatehe correctprefab.To avoid havingto addanothercaseconditionfor each
prefabwe createwe will changadt to useanobjed thatmapseachprefabtypeto its
constructorasshownbelow:

1 var Platformer = Platformer Il {

2

3 Platformer . TiledState = function 0 {

4 "use strict"

5 Phaser . State . call (this );

6

7 this . prefab_classes = {

8 "player” : Platfor mer. Player . prototype . constructor

©

"ground_enemy"
Platformer . GroundEnemy. prototype . constructor

10 "flying_enemy"

Platformer . FlyingEnemy . prototype . constructor

11 "running_enemy"

Platformer . RunningEnemy . prototype . constructor

12 "goal" : Platformer . Goal. prototype . constructor
13 "checkpoint”

Platformer . Checkpoint . prototype . constructor

14 “coin” : Platformer . Coin . prototype . constructor
15 "score” : Platformer . Score . prototype . constructor
16 i

17 };

18

19 Platformer . TiledState . prototype =

Object . create (Phaser . State . prototype );

20 Platformer . TiledState . prototype . constructor
Platformer . TiledState ;

21

22 Platformer . TiledState . prototype .init = function (level_data )
{

23 "use strict" ;

24 var tileset | ndex ;

25 this . level_data = level _data ;

26

27 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
28 this . scale . pageAlignHorizontally = true ;

29 this . scale . pageAlignVertically = true ;

30

31 /[ start  physics system
32 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
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33 this . game. physics . arcade . gravity .y = 1000;

34

35 /[ create map and set tileset

36 this . map = this .game. add. tlemap (level data . map. key);
37 tileset_index = 0;

38 this . map. tilesets . forEach (functi on (tileset ) {

39 this . map. addTilesetimage  (tileset . name,

level_data . map. tilesets [ tileset _index D;

40 tileset_index =L

41 }, this );

42 },

43

44 Platformer . TiledState . prototype . create = function 0 {
45 "use strict" ;

46 var group_n ame, object layer , collision_tiles ;

47

48 /[ create map layers

49 this .layers = {};

50 this . map. layers . forEach (function (layer ) {

51 this . layers [layer .name] =

this . map. createLayer (layer . name);

52 if (layer . properties . collision ) { /I collision layer
53 collision_tiles = [

54 layer . data . forEach (function (data_row ) { // find
tiles used in the layer

55 data_row . forEach (function (tile ) {

56 /[ check if it's a valid tle index and
iIsn't already in the list

57 if (tile .index > 0 &&

collision_tiles . indexOf (tile .index ) === -1) {

58 collision_tiles . push (tile . index );
59 }

60 }, this );

61 }, this );

62 this . map. setCollision (collision_tiles , true
layer . name);

63 }

64 }, this );

65 I/l resize the world to be the size of the current layer
66 this . layers [this . map. layer .name]. resizeWorld ();

67

68 /[ create groups

69 this . groups = {};

70 this .level_data . groups . forEach (function (group_name ) {
71 this . groups [ group_name | = this . game. add. group ();
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72}, this );

73

74 this . prefabs = {};

75

76 for (object_layer in this . map. objects ) {

77 if (this . map. objects . hasOwnProperty (object layer )) {
78 /I create layer objects

79 this . map. objects [ object layer ]. forEach (this . create
_Object , this );

80 }

81 }

82

83 this . game. camera . follow (this . prefabs . player );

84 }

85

86 Platf ormer . TiledState . prototype . create_object = function
(object ) {

87 "use strict"

88 var position , prefab ;

89 /I tiled coordinates starts in the bottom left corner
90 position = {"X" : object .x + (this . map. tileHeight / 2),
"y" . object .y - (this . map. tileHeight /I 2)};

91 /I create object according to its type

92 if (this . prefab_classes . hasOwnProperty (object .type )) {
93 prefab = new this . prefab_classes [ object . type ]( this |,
position , object . properties );

94 }

95 this . prefabs [ object . name] = prefab ;

96 }

97

98 Platformer . TiledState . prototype . restart_level = function 0 {
99 "use strict"

100 Il restart the game only if the checkpoint was not
reached

101 if (this . prefabs . checkpoint . checkpoint reached ) {

102 this . prefabs . pl ayer . x = this . prefabs . checkpoint . x;
103 this . prefabs . player .y = this . prefabs . checkpoint .vy;
104 } else {

105 this . game. state .restart (true , false |,

this . level data );

106 }

107 };
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Noticethat,in the TiledStateconstructome createanobjectwith all prefabtypesand
their correspondingonstructorsSo,in thefic r e a t e methogwe cancall the
correctconstructomusingthetype propertyfrom the mapobject.This is only possible
becausall prefabsusethe sameconstructorSo,if you createdyour prefabswith
differentconstructors/ou canchangehemto havethe sameconstructorpr keepusing
the switchcasestrategyasin the previoustutorial. Remembethatall codel showhereis
basedon my preferenceandyou shouldwrite it theway youthinki t b@ss.

New levels

Thosearethetwo levelsl| createdor this tutorial. Feelfreeto createyour owns,trying to
adddifferenttiles andenemiesin thosenew maps therearealreadythe newprefabs

ke

will explainlaterin thetutornal, thereis, however,something would like to showfirst.
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In thefirst level, | addeda bridgebetweentwo platforms,asyou canseein theimage.
This bridgespriteis smallerthanthetile, andl wantedits collision box to be smallertoo.
So,| hadto adda newtilesetusingthe sametilesetimagebut differenttile sizes.Thetile
sizeusedwas35 pixelswidth and11 pixels heightwith 1 pixel marginandspacing(as
shownbelow).It is alsopossibleto insertthe bridgeasan object,not atile, butl found

New Tileset

Tileset

Name: | small_tiles_spritesheet

image: ts/images/tiles_spritesheet.png Browse...

Use transparent color: :]

Tiles Drawing Offset
THewidth: |35px X: |0px
Tile height: [11px o Y. | 0px
Margin: 1px
Spacing: 1px

Cancel OK

thisway easier.

Also, noticethat! dividedthe backgroundayerin two: sky andbackgroundThiswas
doneto addsomebackgrounddecorationlike the signsatthebeginningandendof the
level.

Smarter enemy

We will changeour enemysoit will switchdirectionif arrivesthe edgeof platform.The
ideais to checkif the nextgroundpositionis occupiedby atile and,if notso,switchthe
enemydirection.To find this nextgroundpositionwe haveto calculateits x andy
coordinatesThey coordinatas justtheenemybottomy plus1, sincet h athie® s
coordinatammediatelybelowtheenemy.Thex coordinatedepend®n theenemy
direction.So, it will betheenemyx coordinateplustile width, if theenemyis moving
right, or minustile width if theenemyis movingleft.

To checkif apositionis occupiedby atile, we will usethetilemapmethod
iget Ti | e Waehicldrétuknstiietile objectof alayerin agivenposition(for more
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information,checkPhasedocumentation:

http://phaser.io/docs/2.4.3/Phaser.Tilemap htththe methodreturnsatile, we know

theenemyis notin the platformedgeyet, soit cankeepmoving.If it returnsnull, the
enemymustswitchdirectionto avoidfalling. In thiscode,themethodiis wi t ch _di r ect
Is the codewe alreadyhadin the Enemyprefab,l just movedit to afunction(you can

checkit in thesourcecode).

1 var Platformer = Platformer | {}

2

3 Platformer . GroundEnemy = function (game_state , position
properties ) {

4 "use strict" :

5 Platformer . Enemy. call (this , game_state , position
properties );

6}

7

8 Platformer . GroundEnemy. prototype =

Object . create ( Platformer . Enemy. prototype );

9 Platformer . GroundEnemy. prototype . constructor
Platformer . GroundEnemy;

10

11 Platformer . GroundEnemy. prototype . update = function 0 {
12 "use strict"

13 Platformer . Enemy. prototype . update . call (this );

14

15 if (this . body. blocked .down && !this . has_tile to_walk 0) {
16 this . switch_d irection ();

17 }

18 };

19

20 Platformer . GroundEnemy. prototype . has_tile_to_walk = function
0 {

21 "use strict" ;

22 var direction , position_to_check , map, next_ tile ;

23 direction = (this .body.velocity .x < 0) ? -1 : 1,

24 /[ check if the next position has a tile

25 position_to_check = new Phaser . Point (this .x + (direction *
this . game_state . map. tileWidth ), this . bottom + 1);

26 map = this . game_state . map;

27 Il getTileWorldXY returns  the tile in a given position

28 next_tile = map. getT ileWorldXY ( position_to_check X,
position_to_check .y, map. tilewidth , map. tileHeight ,

“collision” );

29 return  next_tile I== null ;
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30 }
New enemy
Also, we will addanenemywith thefollowing behavior:

A If theplayeris outsidea detectiorrange,it will actlike aregularenemy.
A If theplayeris insidea detectiorrange,it will increaséts velocity andgoin the
playerdirection.

To dothat,we will createa new prefabthatextendghe GroundEnemyrefab.Besidesall
theregularenemyproperties, it will havea detectiondistanceandarunningspeedIn the
updatemethodwe checkif the playeris insidethedetectionrange.lf so,theenemy
changats velocity to the runningspeedandfollows the player.Otherwisejt just callsthe
GroundEnemypdatemethod.

To checkif theplayeris insidethe detectiorrange we calculatethe distancebetweerthe
playerandenemyx positions.If theabsolutevalueof this distancas lessthanthe
detectiondistanceandboththe playerandenemybottomy postions arethe same
(meaning h e gtédndirgn the sameground),the enemydetectsheplayer.

1 var Platformer = Platformer | &

2

3 Platformer . RunningEnemy = function (game_state , position
properties ) {

4 "use strict" ;

5 Platformer . GroundEne my. call (this , game_state , position
properties );

6

7 this . detection_distance = +properties . detection_distance ;
8 this . running_speed = +properties . running_speed ;

9}

10

11 Platformer . RunningEnemy . prototype =

Object . create ( Platformer . GroundEnemy. prototype );
12 Platformer . RunningEnemy . prototype . constructor
Platformer . RunningEnemy ;

13

14 Platformer . RunningEnemy . prototype . update = function 0 |
15 "use strict" ;

16 var direction :

17 this . game_state . game. physics . arcade . collide (this |,

this . game_state . layers . collision );
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18
19 if (this .detect player () {

20 /[ player is inside detection range, run towards it

21 direction = (this .game_state . prefabs . player .x <

this .x) ? -1 : 1,

22 this . body. velocity .x = direction * this . running_speed ;
23 this . scale . setTo (-direction , 1);

24 this . previous x = this . Xx;

25 } else {

26 Il player is outside detection range, act like a
regular  enemy

27 direction = (this .body.velocity .x <0) ? -1 : 1;

28 this . body. velocity .x = direction * this . walking_speed ;
29 this . scale . setTo (-direction , 1);

30 Platformer . GroundEnemy. prototype . update . call (this );

31 }

32 }

33

34 Platformer . RunningEnemy . prototype . detect player = function 0O
{

35 "use stri ct" ;

36 var distance_to_player ;

37 distance_to_player = Math. abs(this .x -

this . game_state . prefabs . player . Xx);

38 /[ the player must be in the same ground Yy position, and

inside  the detection range
39 return  (this . bottom ===

this . game_state . prefa bs. player . bottom ) && (distance to_player <=
this . detection_distance );
40 1}
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Player score

Theplayerscorewill increaseeverytimeit kills anenemyor collecta coin. For this, we
haveto adda scorepropertyto the Enemyprefabandcreatea Coin prefab,asfollows.

1 var Platformer = Platformer | &

2

3 Platformer . Coin = function (game_state , position , properties )
{

4 "use strict" ;

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this .score = +properties . score ;

8

9 this . game_state . game. physics . arcade . enable (this );
10 this . body.immovable = true ;

11 this . body . allowGravity = false ;

12

13 this . anchor . setTo (0.5 );

14 }

15

16 Platformer . Coin . prototype =
Object . create ( Platformer . Prefab . prototype );

17 Platformer . Coin . prototype . constructor = Platformer . Coin ;
18

19 Platformer . Coin . prototype . update = function 0 {

20 "use strict"

21 this . game_state . game. physics . arcade . collide (this ,

this . game_state .layers . collision );

22 this . game_state . game. physi cs. arcade . overlap (this ,

this . game_state . groups . players , this . collect coin , hull , this );
23 }

24

25 Platformer . Coin . prototype . collect_coin = function ( coin
player ) {

26 "use strict" ;

27 /I Kill coin and increase score

28 this . kill  ();

29 playe r.score += this . score ;

30 }

Fortheenemykilling, we just haveto increasdaheplayerscoreinthefihi t e ne my o
method while for collectingcoinswe checkfor overlapsbetweerthe playerandthe
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coins,andincreasehe playerscoreaccordingto the coin score.To keeptrackof the
playerscore we will adda scorepropertyin the Playeraswell.

1 var Platformer = Platformer | &

2

3 Platformer . Player = function (game_state , position
properties ) {

4 "use strict" ;

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this . walking_speed = +properties . walking_speed ;

8 this . jumping_speed = +properties . jumping_speed ;

9 this . bouncing = +properties . bouncing ;
10 this .score = O;

11

12 this . game_state . game. physics . arcade . enable (this );
13 this . body . collideWorldBounds = true ;

14

15 this . animations . add("walking" , [0, 1, 2, 1], 6, true );
16

17 this . frame = 3;

18

19 this . anchor . setTo (0.5 );

20

21 this .cursors =

this . game_state . game. input . keyb oard . createCursorKeys ();
22 }

23

24 Platformer . Player . prototype =

Object . create ( Platformer . Prefab . prototype );

25 Platformer . Player . prototype . constructor = Platformer . Player ;
26

27 Platformer . Player . prototype . update = function 0 {

28 "use strict"

29 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . collision );

30 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . enemies , this . hit_ enemy , null , this );
31

32 if (this .cursors .right .isDown && thi s.body.velocity .x >=
0) {

33 /[ move right

34 this . body. velocity .x = this . walking_speed ;
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35 this . animations . play ("walking" );

36 this . scale .setTo (-1, 1);

37 } else if (this .cursors .left .isDown &&
this . body. velocity .x <= 0) {

38 Il move left

39 this . body. velocity .x = -this . walking_speed ;
40 this . animations . play ("walking" );

41 this . scale .setTo (1, 1);

42 } else {

43 Il stop

44 this . body. velocity .x = 0;

45 this . animations . stop ();

46 this . frame = 3;

47 }

48

49 /[ jump only if touching a tile
50 if (this .cursors .up.isDown && this . body. blocked . down) {

51 this . body. velocity .y = -this .jumping_speed ;

52 }

53

54 /[ dies if touches the end of the screen

55 if (this . bottom >= this .game_state .game. world . height ) {
56 this . game_state . restart_level 0;

57 }

58 }

59

60 Platformer . Player . prototype . hit_ enemy = function (player ,
enemy) {

61 "use strict"

62 /[ if the player is above the enemy, the enemy is killed,

otherwise  the player dies
63 if (enemy. body . touching .up) {

64 this .score += enemy. score ;

65 enemy. kill  ();

66 player .y -= this . bouncing ;

67 } else {

68 this . game_state . restart_level 0;
69 }

70 }

To showthescorein the screenwe createa Scoreprefab thatextendsPhaser. Text
insteadof Phaser.SpriteNoticethatPhaser. TexéxtendsPhaser.Spritéoo, soour prefab
still is aPhasesprite.This Scoreprefabmustbefixed to thecamerasoit wond move
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with the playerandin theupdatemethodit will changdts textto beequivalento the
playercurrentscore.

1 var Platformer = Platformer | &

2

3 Platformer . Score = function (game_state , position , properties )
{

4 "use strict" ;

5 Phaser. Text . call (this , game_state .game, position . X,

position .y, properties .text );

6

7 this . game_state = game_state ;

8

9 this . game_state . groups [ properties . group ]. add(this );
10

11 this . fixedToCamera = true ;

12 };

13

14 Platformer . Score . proto type =

Object . create (Phaser . Text . prototype );

15 Platformer . Score . prototype . constructor = Platformer . Score ;
16

17 Platformer . Score . prototype . update = function 0 {

18 "use strict"

19 /I update text to player current score

20 this .text = "Score: " +

this . game_state . prefabs . player . score ;

21 }
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Hereis anexampleof thescorein ourgame.Try it yourself!
Checkpoint

Our checkpointwill besimple,if the playerdiesaftertouchingthe checkpointjt will be
respawnedhn the checkpoinfositioninsteadof its initial position.For this, we will adda
checkpointprefabthatchecksfor overlapwith the player,andif thathappensseta
checkpointvariableto true.So,in thefr e s t a r methbdizom diledState(presented
above)we now checkif thecheckpointvasreachedlIf so,we justrespawrthe playerto
the checkpoinfosition,insteadof restartingthe level.

1 var Platformer = Platformer | {}

2

3 Platformer . Checkpoint = function (game_state , position
properties ) {

4 "use strict"

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this . checkpoint_reached = false ;

8

9 this . game_state . game. physics . arcade . enable (this );
10
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11 this . anchor . setTo (0.5);

12 };

13

14 Platformer . Checkpoint . prototype =

Obj ect . create ( Platformer . Prefab . prototype );

15 Platformer . Checkpoint . prototype . constructor =
Platformer . Checkpoint ;

16

17 Platformer . Checkpoint . prototype . update = function 0 {
18 "use strict"

19 this . game_state . game. physics . arcade . collide (this

this . game_state . layers . collision );

20 this . game_state . game. physics . arcade . overlap (this

this . game_state . groups . players , this .reach _checkpoint , null
this );

21 }

22

23 Platformer . Checkpoint . prototype . reach_checkpoint = function
0 A

24 "use strict"

25 /I checkpoint was reached

26 this . checkpoint_reached = true ;

27 }

o5 S
mmms
i

Hereis anexampleof the checkpoinin ourgame.Try it yourself!
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Finishing the game

Now thatwe haveall the gamecode,we just haveto addthe prefabpropertiesn our
Tiled mgp, aswe did in thelasttutorial,andwork gameis working!
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Platformer Tutorial with Phaser and Tiled i Part 3
By Renan Oliveira

Until my lastplatformertutonal, we createda simpleplatformergamewith somenice
contenthowevertherearestill somethingsto addbeforemakingit playable.In this
tutorial, we will addthefollowing content:

A Playerlives, sonow you canactuallylose.
A ltemsthatwill increaseheplayerlivesor give anattack.
A Alevelboss.

Sourcecodefiles
You candownloadthetutorial sourcecodefiles here

Gamestates

In thistutorial, we will usethesamestatedrom thelastone

A Boot State:loadsajsonfile with thelevel informationandstartsthe Loading
State.

A LoadingSate:loadsall the gameassetsandstartsthe Level State.

A Tiled State:creategshe mapandall gameobjects.

Thecodefor all statesarealmostthe same gxceptfor two methodsaddedn TiledState:
oneto dothegameoverandotherto initialize thehud. So, | will omit themfor now and
only showthechangesvhent h e yezasdary.

Player lives

Our playerwill startwith agivennumberof lives, andit will loseoneeverytimeit is
killed by anenemy.To dothat,we will changehe Playerprefabto havealives property
andthe ddmethodto decreas¢éhe numberof livesif the playerwaskilled, asfollows:

1 Platformer . Player . prototype . die = function 0 |
2 "use strict"

) this .lives -= 1;
4 this .shooting = false ;
5 if (this .lives > 0) {

6 this . game_state . restart_level 0;
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7 } else {

8 this . game_state . game_over ();
9

1

}
0}

Also, if the playernumberof lives becomeszero,we will callthefig a me _ onetleodimn

TiledStatejnsteadofir e st art | evel 0:

1 Platformer . TiledState . prototype .game_over = function 0 {
2 "use strict" :

3 localStorage . clear ();

4 this . game. state .start ("BootState" , true , false |,

"ass ets/levels/levell.json" );

Sk

Besideshavingthe playerlives, we haveto showhow manylives the playerstill have.
So,wewill createa Lives prefabthatbelongsto the hudgroupandshowthecurrent
playerlives. Our Lives prefabwill havethe playerlive assetputit will beinvisible, since
we will usetheassebnly to createnewspritesshowingthe playerlives.

1 var Platformer = Platformer | {}

2

3 Platformer . Lives = function (game_state , position , properties )
{

4 "use strict"

5 Platf ormer . Prefab . call (this , game_state , position
properties );

6

7 this . frame = +properties . frame ;

8 this . visible = false ;

9

10 this .spacing = +properties . spacing ;

11

12 this . fixedToCamera = true ;

13 /[ saving initial position if it gets changed by window
scaling

14 this . initial_position = new Phaser . Point (this .x, this .y);
15

16 this .lives = [];

17 this . dead_life = null ;

18 this . create_lives 0;

19 };

20
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21 Platformer . Lives . prototype =

Object . create ( Platformer . Prefab . prototype );

22 Platformer . Lives . prototype . constructor = Platformer . Lives ;
23

24 Platformer . Lives . prototype . update = function 0 {

25 "use strict" ;

26 /[ update to show current number of lives

27 if (this .game_state . prefabs . player .lives ==

this .li ves.length ) {

28 this . update_lives ();

29 }

30 }

31

32 Platformer . Lives . prototype . create_lives = function 0 {
33 "use strict"

34 var life_index , life_position , life

35 Il create a sprite for each one of the player lives
36 for (li fe_index = 0; life_index <

this . game_state . prefabs . player .lives ; life_index += 1) {
37 life_position = new

Phaser . Point (this . initial_position . X + (life_index * (this . width
+ this . spacing )), this . initial_position 2Y);

38 life = new Phaser . Sprit e(this .game_state . game,
life_position . X, life_position .y, this .texture , this .frame );
39 life .fixedToCamera = true ;

40 this . game_state . groups . hud. add(life );

41 this . lives . push (life );

42 }

43 1}

44

45 Platformer . Lives . prototype . updat e lives = function 0 {
46 "use strict"

a7 var life , life_position X

48 life = this .lives [this .lives .length - 1];

49 if (this .game_state . prefabs . player .lives <

this .lives .length ) {

50 /I the player died, so we have to Kill the last life
51 life . kil ();

52 this . dead_life = life ;

53 this . lives . pop();

54 } else {

55 /[ the player received another life

56 if (!this .dead life ) {

57 /[ if there is no dead life we can reuse, we

create a new one
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58 life_position = new

Phaser . Point (this . initial_position .X + (this .lives .length *
(this . width + this . spacing )), this . initial_position 2Y);

59 life = new Phaser . Sprite (this .game_state . game,
life_position . X, life_position .y, this .texture , this .frame );
60 life .fixedToCamera = true ;

61 this . game_state . groups . hud. add(life );

62 } else {

63 /Il if there is a dead life, we just reset it
64 life = this . dead life ;

65 life_position = new

Phaser . Point (this . initial_position .X + (( this .lives .length - 1)
* (this .width + this .spacing )), this . initial_position 2Y);

66 life .reset (life_position . X, life_position 2Y);
67 this . dead_life = null ;

68 }

69 this . lives . push(life );

70 }

71}

ThelLives prefabwill haveafic r e a t emethadthagfils@anarraywith a spritefor
eachoneof theplayerlives. Sincethe playerlive asseis alreadyloadedwe canuseits
width andthe Lives prefabpositionto find the posiion for eachlive anddrawthemon
thescreenFinally, in theupdatemethodwe haveto checkif the playernumberof lives
haschangedand,if so,wecallanfiu p d at e mdthodv e s 0

Inthefiu p d a t e methodwesassamehe numberof lives canincreaseor decreaséy
only onebetweenwo updatesThis makessenseéecausehe updatemethodwill be
calledmanytimespersecondandtheplayerc a rdié dr getlives fasterthanthat.So,in
thefiu p d a t e methodweoalycheckif thenumberof lives hasdecreasear
increasedln thefirst case we haveto kill thelastlive in thearray.In thesecondcase,

w e @d sbmecheckingto avoidcreatingtoo manylife objects.First, we checkif thereis
adeadlife we canreuseand,if so,we justresetit. Otherwise,we createa newlife object.

Therearetwo lastthingswe haveto do regardingthe playerlives andthe playerscore
thatwed i ddoid thelasttutorial. First,y o uniticél addedanfi n i t mdéthodno
TiledState(shownbelow)thatcreatethe hud objectsin fixed positionsinsteadof loading
it from the Tiled map.| did this becaussometimeshe Phaseworld scalingcould mess
with the hud objectspositionswhenreloadingthe screeror updatingthelives. | alsosave
thelives prefabinitial positionfor the samereason.

1 Platformer . TiledState . prototype . init_hud = function 0 {
2 "use strict"
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3 var score_position , score , lives_position , lives ;

4 score_position = new Phaser . Point (20, 20);

5 score = new Platformer . Score (this , score_position , {"text"
"Score: 0", "group" : "hud" });

6 this . prefabs [ "score” ] = score ;

7

8 lives_position = new Phaser . Point (this .game. world . width *
0.65, 20);

9 lives = new Platformer . Lives (this , lives_position ,
{"texture" : "player_spriteshee t" , "group" : "hud" , "frame" : 3,
"spacing” : 16});

10 this . prefabs ["lives" ] = lives ;

11 }

Secondwe haveto savethe playerlives andscorebeforeloadinga newlevel, otherwise
it will berestartedForthis, we will savethisinformationin thebrowserlocalStorage
whenreachingthe goal. Also, in the Playerconstructorwe first checkif t h e alreailya
previousscoreor lives savedn thelocalStoragendif so,loadit. Finally, in TiledState
fig a me _ onetlodwe clearthelocalStorage.

1 Platf ormer . Goal . prototype .reach_goal = function 0 {

2 "use strict" ;

3 /[ start the next level

4 localStorage . player_lives =

this . game_state . prefabs . player . lives ;

5 localStorage . player_score =

this . game_state . prefabs . player . score ;

6 this . game_sta te . game. state . start ("BootState" , true , false |,
this . next_level );

7%
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Score:0 & & A& A&

We canaddtheLives prefabto our currentlevelsandseehowi t wirking already:
ltems

We will createtwo differentitems:

1 A Lifeltem, thatwill increasehe playernumberof lives.
2 A Shootingltemthatwill give the playertheability to attack.

First,we will createa genericltem prefabto reunitethe commoncodebetweerboth
items.All itemswill haveanimmovablephysicsbodyinitialized in the constructorAlso,
in the updatemethodit will checkfor overlapwith the playerandcall aficollect_itend
methodif thathappensBy default,theficollect_iteno methodwill only kill the ltem, but
we will overwriteit in our newitemsprefabsto dowhatwe want.

1 var Platformer = Platformer | &

2

3 Platformer . Item = function (game_state , position , properties )
{

4 "use strict"

5 Platformer . Prefab .call (this , game_state , position
properties );

6

7 this . game_state . game. physics . arcade . enable (this );
8 this . body. immovable = true ;

9 this . body . allowGravity = false ;

10

11 this . anchor . setTo (0.5);

12 };
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13

14 Platformer . Item . prototype =

Object . create ( Platformer . Prefab . prototype );

15 Platformer . Item . prototype . constructor = Platformer . Item ;
16

17 Platformer . Ite m prototype . update = function 0 {

18 "use strict" :

19 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . collision );

20 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . players , this . collect_item , hul |, this );
21 }

22

23 Platformer . Item . prototype . collect_item = function 0 {
24 "use strict"

25 /[ by default, the item is destroyed when collected

26 this . kill  ();

27 }

Now, our Lifeltem will bereally simple.We only needto overwritetheficdlect_itend
methodto increasehe playernumberof lives aftercalling the original ficollect_iteno
method,asbelow:

1 var Platformer = Platformer | {}

2

3 Platformer . Lifeltem = function (game_state , position
properties ) {

4 "use strict"

5 Pla tformer . Item . call (this , game_state , position
properties );

6}

7

8 Platformer . Lifeltem . prototype =

Object . create ( Platformer . Item . prototype );
9 Platformer . Lifeltem . prototype . constructor
Platformer . Lifeltem ;

10

11 Platformer . Lifeltem . prototype . collect i tem = function (item
player ) {

12 "use strict"

13 Platformer . Item . prototype . collect_item .call (this );

14 player .lives += 1;

15 }
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We canalreadyseeour gameworking with the Lifeltem:

Score: 350 -
N

The Shootingltems alsosimple,we only needto seta shootingvariablein the Player
prefabto true.However,now we haveto addthe shootinglogic in the Playerprefab.

1 var Platformer = Platformer | {}

2

3 Platforme r. Fireballltem = function (game_state , position
properties ) {

4 "use strict"

5 Platformer . Item . call (this , game_state , position
properties );

6 };

7

8 Platformer . Fireballltem . prototype =

Object . create ( Platformer . Item . prototype );

9 Platformer . Fireba Illitem . prototype . constructor
Platformer . Fireballltem ;

10

11 Platformer . Fireballltem . prototype . collect_item = function
(item , player ) {

12 "use strict"

13 Platformer . Item . prototype . collect_item .call (this );
14 player .shooting = true ;

15 };

To give the playerthe ability to shootfireballs,we will first createa Fireballprefab.The
Fireballprefabwill createa physicalbodywith a constantelocity givenby its direction.
Also, we will checkfor collisions,andwhentheyhappenkill it.

1 var Platformer = Platformer Il {h
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2

3 Platformer . Fireball = function (game_state , position
properties ) {

4 "use strict" :

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this . direction = properties . direction

8 this .speed = +properties . speed;

9

10 this . game_state . game. physics . arcade . enable (this );
11 this . body . allowGravity = false ;

12 Il velocity IS constant, but defined by direction
13 if (this . direction == "LEFT") {

14 this . body. velocity .x = -thi s. speed;

15 } else {

16 this . body. velocity .x = this . speed;

17 }

18

19 this . anchor . setTo (0.5 );

20 /I Fireball uses the same asset as Fireballltem, so we
make it a little smaller

21 this . scale . setTo (0.75);

22 }

23

24 Platformer . Fireball . prototype =
Object . create ( Platformer . Prefab . prototype );

25 Platformer . Fireball . prototype . constructor =
Platformer . Fireball ;
26

27 Platformer . Fireball . prototype .update = function 0 {
28 "use strict"

29 /I the fireball iIs destroyed if in cont act with anything
else

30 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . collision , this . kil , null , this );

31 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . layers . invincible_enemies , this . kill , null ,
thi s);

32 }

With the Fireball prefabcreatedwe haveto addthe ability to shootthemin the Player
prefab.For this, we startcheckingin the updatemethodif the playeris ableto shootand
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if theshootingkeywaspressedSPACEBAR).If so,we startatimer(createdn the
constructorwhich will call theshootmethodin aloop.

1 Platformer . Player . prototype . update = function 0 {
2 "use strict"

3 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . collision );

4 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups .enemies , this . hit_ enemy , null , this );
5 /[ the player automatically dies if in contact with
invincible enemies or enemy fireballs

6 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . invincible_enemies , this .die, null |,
this );

7 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . enemy_fireballs , this .die, null , this );
8

9 if (this .cursors .right .isDown && this . body. velocity .x >= 0)
{

10 /[ move right

11 this . body. velocity .x = this .walking_speed ;

12 this . direction = "RIGHT" ;

13 this . animations . play ("walking" );

14 this .scale .setTo (-1, 1),

15 } else if (this .cursors .left .isDown &&

this . body. velocity .x <= 0) {

16 /I move left

17 this . body. velocity .x = -this . walking_speed ;

18 this . direction = "LEFT" ;

19 this . animations . play ("walking" );

20 this . scale .setTo (1, 1);

21 } else {

22 /Il  stop

23 this . body. velocity .x = 0;

24 this . animations . stop ();

25 this . frame = 3;

26 }

27

28 /[ jump only if touching a tile
29 if (this .cursors .up.isDown && this . body. blocked . down) {

30 this . body. velocity .y = -this .jumping_speed ;
31 }

32

33 /I dies if touches the end of the screen
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34 if (this . bottom >= this .game_state .game. world . height ) {
35 this . die ();

36 }

37

38 /[ if the player is able to shoot and the shooting button
Is pressed, start shooting

39 if (this .shooting &&

this . game_state . input . keyboard . isDown ( Phaser . Keyboard . SPACEBAR
{

40 if (!this .shoot timer .running ) {

41 this . shoot ();

42 this . shoot_timer . start ();

43

44 } else {

45 this . shoot_timer . stop (false );

46 }

47 1},

In the shootmethodwe will usea concepicalledpool of objects.To avoidcreateand
deletingalot of objectswhich couldnegativelyimpactour gameperformanceye will
keepa groupof Fireballs(calleda pool) andeverytime we haveto createanother
Fireballwe checkif therei s non&@deadFireballin thepool.If so,we justresetit in the
new position.Otherwisewe createa newone.Thisis similar to whatwe havedonein
theLives prefab,andit is expectedhatasthe gamecontinueswe will havecreatedall
thenecessarfireballs,andwill startto reuseold Fireballsinsteadof creatingnewones.

1 Platformer . Player . prototype .shoot = function 0 {

2 "use strict" ;

3 var fireball , fireball_position , fireball_properties X

4 /I get the first dead fireball from the pool

5 fireball = this . game_state . groups . fireballs . getFirstDead  ();
6 fireball_position = new Phaser . Point (this .x, this .y);

7 if (! fireball ) {

8 /[ if there is no dead fireball, create a new one

9 fireball_properties = {"texture” : "“fireball_image" ,
"group” : “fireballs" , "direction” : this .direction , "speed"

this . attack_speed };

10 fireball = new Platformer . Fireball (this .game_state |,
fireball_position , fireball_properties );

11 } else {

12 /[ if there is a dead fireball, reset it in the new
position

13 fireball . reset ( fireball_position . X,

fireball_position )k
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14 fireball . body . velocity . x = (this . direction == "LEFT")
? -this . attack speed . this . attack speed ;

15 }

16 }

Now, we canseeour gameworking with fireballs:
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Bosslevel

Forthebosslevel | addeda newenemyandtheboss,which arebothinvincible, soif the
playertoucheghem,hewill alwaysdie. This canbedoneby addinganewgroup(called
finvincible_eneresd whichwasactuallypresenin someof thealreadyshowncode)
and,if theplayeroverlapswith it, heautomaticallydies.

Stoneenemy

Thestoneenemywill bestoppedn theceiling until the playergoesbelowit. Whenthat
happenstheenemywill fall overtheplayer.To dothat,in theupdatemethodwe will
checkif the playeris belowtheenemy,andif so,theenemystartfalling.

To checkfor the player,we just haveto comparethe playerx positionto theenemyleft
andright coordinatesandthe playery positionmustbe belowthe enemy.To makethe
enemyfalls, we just haveto changadts allowGravity propertyto true,asfollows:

1 var Platformer = Platformer | {}

2

3 Platformer . StoneEnemy = function (game_state , position
properties ) {

4 "use strict"

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this . game_state . game. physics . arcade . enable (this );
8 this . body . allowGravity = false ;

9

10 this . anchor . setTo (0.5 );

11 }

12

13 Platformer . StoneEnemy . prototype =

Object . create ( Platformer . Prefab . prototype );

14 Platformer . StoneEnemy . prototype . constructor =
Platformer . StoneEnemy ;

15

16 Platformer . StoneEnemy . prototype . update = function 0 |
17 "use strict"

18 this . game_state . game. physics . arcade . colli de(this ,

this . game_state . layers . collision );

19

20 /[ if the player is below, the enemy will fall after some
time
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21 if (this .check player () {

22 this . fall ();

23 }

24}

25

26 Platformer . StoneEnemy . prototype . check_player = function 0 {
27 "use strict"

28 var player ;

29 player = this . game_state . prefabs . player ;

30 /[ check if player is right below the enemy
31 return  (player .x > this .left && player .x < this .right &&
player .y > this . bottom );

32 }

33

34 Platformer . StoneEn emy. prototype .fall = function 0 {
35 "use strict" X

36 /l start falling

37 this . body . allowGravity = true ;

38

And hereis our gamewith the StoneEnemy:
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Boss

Ourbosswill havea simplebehavior,it will keepwalking forwardandbackwardand

shootingfireballs.If the playertoucheghebosshewill alwaysdie. Fortheboss

behaviorwe will repeata lot of thingswe usedin otherprefabssofeel free canchange

the codeto avoid coderepetition,but| will keepit repeatedereto simplify thetu
1 var Platformer = Platformer | {}

2

3 Platformer . Boss = function (game_state , position , properties
{

4 "use strict" ;

5 Platformer . Prefab . call (this , game_state , position
properties );

6

7 this . attack rate = +properties . attac k_rate ;

8 this . attack_speed = +properties . attack_speed ;

9 this . walking_speed = +properties . walking_speed ;

10 this . walking_distance = +properties . walking_distance ;
11

12 /I saving previous Xx to keep track of walked distance
13 this . previo us_x = this .Xx;

14

15 this . game_state . game. physics . arcade . enable (this );

16 this . body. velocity .x = properties . direction *

this . walking_speed ;

17

18 this . anchor . setTo (0.5 );

19

20 /[ boss will be always attacking

21 this . attack_timer = this . game_state . game. time . create ();
22 this . attack timer . loop (Phaser . Timer . SECOND/

this . attack _rate , this .shoot , this );

23 this . attack _timer . start ();

24 };

25

26 Platformer . Boss. prototype =

Object . create (Platformer . Prefab . prototype );

27 Platform er. Boss. prototype . constructor = Platformer . Boss;
28

29 Platformer . Boss. prototype . update = function 0 |

30 "use strict"

31 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . collision );
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32

33 /[ if walked the maximum di stance, change the velocity,
but not the scale

34 if (Math. abs(this .x - this . previous x ) >=

this . walking_distance ) {

35 this . body. velocity .x *= -1;

36 this . previous_x = this . Xx;

37 }

38 }

39

40 Platformer . Boss. prototype .shoot = functio n () {

41 "use strict" :

42 /I works the same way player shoot, but using a different
pool group

43 var fireball , fireball_position , fireball_properties ;
44 fireball =

this . game_state . groups . enemy_fireballs . getFirstDead  ();

45 fireball_positio n = new Phaser . Point (this .x, this .y);
46 if (! fireball ) |

a7 fireball_properties = {"texture" : "“fireball_image" ,
"group” : "enemy_fireballs" , "direction” . "LEFT" , "speed"

this . attack_speed };

48 fireball = new Platformer . Fireball (this .game_state |,
fireball_position , fireball_properties );

49 } else {

50 fireball . reset (fireball_position . X,

fireball_position .Y);

51 fireball . body . velocity .x = -this . attack speed ;

52 }

53§

To makethe Bossmovementwe will doit like the Enany movementtheonly
differenceis thatwe w o nchangethe bossspritescale thisway it will alwaysbe
looking in thesamedirection.To recall,we will savethe Bossinitial positionbeforestart
movingand,whenit hasmoveda maximumdistanceamountwe invertits velocity and
updatetheinitial position.

TheBossattackswill bedonelike the playerfireballs,exceptwe will changethegroupto
befie n e my _ f iandwed a Iréweto checkfor thebossdirection,sincei t abways
thesame Noticethatwe usethe sameFireball prefaband,sincew e 6chamgingthe
group,it w o ncollide with otherenemiesandwed o rhaveto createa new prefabfor
thethem.
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Finally, we canseeour Bossin thegame,andthebosslevelis complete:

Finishing the game

Now, you canaddthe newcontentto the otherlevelsasyou wish, andfinish your game.
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How to Make a Fruit Ninja Game in Phaser i Part 1
By Renan Oliveira

Fruit Ninja is agamewhereyou haveto cut fruits by swipingyour cellphonescreen
while avoidingcuttingbombs.In this tutorial, we will build a Fruit Ninja gameusing
PhaserTo readthis tutorial, it is importantthatyou arefamiliar with the following
concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics

Thefollowing contentwill becoveredn thistutorial:
A Readinghewholelevel (assetsgroupsandprefabs)rom a JSONfile
A Detectswipesin thescreerandcheckingfor collisionswith gameobjects
A Differently handleswipesaccordingto the cut object
Sourcecodefiles
You candownloadthe tutorial sourcecodefiles here
Assetscopyright
Thebombasseusedin this tutorial wasmadeby AlucardunderCreativeCommons

License(http://opengameart.org/content/boi®d), which allowscommercialusewith
attribution.

Gamestates

We will usethefollowing statego runour game:

I Boot State:loadsa jsonfile with thelevelinformationandstartsthe LoadingState
I LoadingSate:loadsall thegameassetsandstartsthe Level State

i Level State:createshe gamegroupsandprefabs

Thecodefor BootStateandLoadingStateareshownbelow. BootStatewill loadandparse
the JSONfile andstartsLoadingStateNext, LoadingStatdoadall the gameassets,
describedn the JISONfile. Whenall assetsreloaded,LoadingStatestartsLevelState.

1 var FruitNinja = FruitNinja &
2
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https://zenva.com/fileExt/6f6d48553437506431323245626447386242757a316e7a484f4675386355386c6b392f584e6f33532f42374f4c694e73637a32633752634a44586b7033304a6a58423236526d6e34627833515a364b3477444d7553766b784a53416d41753946672b69515872366b733354516970536c7a6f72794268487a617232795551684d73476d6e494237412b2f41424971646d72543143726f76543835715458793173726e447a6a4d7065383044632f5373496561426e67506671667065734650385834702b6d59417170572b65566176462b7730756a504b6239674168346d5038664c6e516a5561726b384f76356b72554472336e496f6d4d6b49784a4a78514662516963425335726e376f39696737392b7a5a693734304b6a48394734744938487a48345a50577647796634494c38457179386d2b6d385057666a79734642744a3755624f76697739746e443962772b4177366242495432306d552b6847565157655459777744552b5057336c77705a6750675336673338674c2b6d5477496c2b
http://opengameart.org/content/bomb-2d

3 FruitNinja . BootState = function 0 |

4 "use strict"

5 Phaser . State . call (this );

6}

7

8 FruitNinja . prototype = Object . create (Phaser . State . prototype );
9 FruitNinja . prototype . constructor = FruitNinja . BootState ;
10

11 FruitNinja . BootState . prototype .init = function (level_file ) {
12 "use strict" :

13 this . level_file = level _file ;

14}

15

16 FruitNinja . BootState . prototype . preload = function 0 {

17 "use strict"

18 this .load .text ("levell" , this . level file );

19 };

20

21 FruitNinja . BootState . prototype . create = function 0 {

22 "use strict"

23 var level text , level data ;

24 level_text = this . game. cache . getText (‘"levell" );

25 level_data = JSON parse (level text );

26 this . game. state . start ("LoadingState" , true , false |,
level data );

27 };

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . LoadingState = function 0 {

4 "use strict"

5 Phaser . State . call (this );

6}

7

8 FruitNinja . pr ototype = Object . create (Phaser . State . prototype );
9 FruitNinja . prototype . constructor = FruitNinja . LoadingState ;
10

11 FruitNinja . LoadingState . prototype .init = function

(level_data ) {

12 "use strict"

13 this . level _data = level data ;

14}

15

16 Frui tNinja . LoadingState . prototype . preload = function 0 {
17 "use strict"
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18 var assets , asset loader , asset key , asset ;

19 assets = this . level data . assets ;

20 for (asset key in assets ) { // load assets according to
asset key

21 if (assets .hasOwnProperty (asset key )) {

22 asset = assets [ asset key |;

23 switch  (asset .type ) {

24 case ‘“"image" :

25 this .load . image (asset_key , asset .source );
26 break ;

27 case "spritesheet"

28 this .load . spritesheet (asset_key , asset . source ,
asset . frame_width , asset . frame_height , asset . frames ,

asset . margin , asset .spacing );

29 break ;

30 }

31 }

32 }

33 }

34

35 FruitNinja . LoadingState . prototype . cre ate = function 0 {
36 "use strict" ;

37 this . game. state . start ("GameState" , true , false ,
this . level data );
38 }

LevelStatenasa quite morethingsto do, aspresentedbelow. As you cansee,our JSON
file containgheinformationaboutassetsgroupsandprefabsThe assetsverealready
loadedin the LoadingStatesonow in the LevelStatewe only haveto createthegroups
andinstantiatethe prefabs.

1

2 "assets" : {

3 "fruit_image" - {"type" : "image" , "source"
"assets/images/fruit.png" I3

4 "bomb_image" : {"type" : "image" , "source"
"assets/images/bomb.png" 1

5 "background_image" : {"type" : "image" , "source"
"assets/images/background.png" I3

6 "fruits_spritesheet" . {"type" : "spritesheet" , "source"
"assets/images/fruits.p ng", "frame_width" : 28, "frame_height"
28}

7 %

8 "groups” : |
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51 }

"background”

0},

"background_image ,

"spawners"
“fruits” :
"bombs" ,
“cuts"
"hud"
prefabs" : {
"background" {
"type" "background"
"position” {"x" : 0,
"properties" {
"texture”
"group” "background”
}
ruit_spawner" {
"type" : “fruit_spawner"
"position” {"x" : 0,
"properties” {
"texture” "
"group” "spawners"
"pool" "fruits” ,
"spawn_time" {"min" :
"velocity x" {"min" :
"velocity_y" : {"min"
"frames" [ 20, 21,
}
bomb_spawner" {
"type" : "bomb_spawner" ,
"position” "x" 0,
"properties" {
"texture” "
"group” "spawners"
"pool” "bombs" ,
"spawn_time" {"min
"velocity x" . {"min
"velocity _y" {"min’
}

0},

1, "max": 3},
-100, "max": 100},
850, "max": 1000},
35, 38]

0},

1, "max": 3},
-100, "max": 100},
850, "max": 1000}
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LevelStatecodeis shownbelow. To createevel groups,we just haveto go troughall
groupsin the JSONfile. To createlevel prefabswe needthe prefabname,its type,
position,texture,groupandpropertiesThen,we go througheachoneof the prefabs
describedn our JSONfile andcallthefic r e a t e meptmoewhighowdl instantiatehe
correctprefab.To dothat,w e &eepanobjectthatmapseachprefabtypeto its correct
constructorasyou canseein LevelStateconstructorThis way, to instantiatea new
prefabwe checkif thetypeis preseninthefip r e f a b _objécts,andifess, we call
the correctconstructorNoticethatthis only worksbecausell prefabshavethesame
constructor.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . LevelState = function 0 {

4 "use strict"

5 Phaser . State . call (this );

6

7 this . prefab_classes = {

8 "fruit_spawner" -9

FruitNinja . FruitSpawner . prototype . constructor
9 "bomb_spawner"

FruitNinja . BombSpawner. prototype . constructor
10 "background” : FruitNinja . Prefab . prototype . constructor
11 Ji

12 };

13

14 FruitNinja . LevelStat e. prototype =
Object . create (Phaser . State . prototype );

15 FruitNinja . LevelState . prototype . constructor =

FruitNinja . LevelState ;

16

17 FruitNinja . LevelState . prototype .init = function (level_data )
{

18 "use strict" ;

19 this . level data = level data ;

20

21 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
22 this . scale . pageAlignHorizontally = true

23 this . scale . pageAlignVertically = true ;

24

25 /[ start  physics system

26 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
27 this . game. physics . arcade . gravity .y = 1000;

28

29 this . MINIMUM_SWIPE_LENGTH- 50;
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30
31 this .score = O;

32 }

33

34 FruitNinja . LevelState . prototype . create = function 0 {
35 "use strict" :

36 var group_name , prefab_name ;

37

38 /Il create groups

39 this . groups = {};

40 this . level data . groups . forEach (function (group_name ) {
41 this . groups [ group_name ] = this . game. add. group ();
42 }, this );

43

44 /I create prefabs
45 this . prefabs = {};

46 for (prefab_name in this .level data . prefabs ) {
a7 if

(this .level data . prefabs . hasOwnProperty (prefab_name )) {
48 I/l create prefab

49 this . create_prefab (prefab_name ,

this . level data . prefabs [ prefab_name ]);

50 }

51 }

52

53 /I add events to check for swipe

54 this . game. input . onDown. add( this . start swipe , this );

55 this . game. input . onUp. add(this . end_swipe , this );
56
57 this . init_hud ();

58 }

59

60 FruitNinja . LevelState . prototype . create prefab = function
(prefab_name , prefab d ata) {

61 "use strict"

62 var prefab ;

63 /I create object according to its type

64 if (this . prefab_classes . hasOwnProperty (prefab_data . type ))
{

65 prefab = new

this . prefab_classes [ prefab_data . type ]( this , prefab_name |,
prefab_data . position , prefab_data . properties );

66 }

67 }

68
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69 FruitNinja . LevelState . prototype .game_over = function 0 {
70 "use strict"

71 this . game. state .restart (true , false , this .level data );
2}
Prefabs

In PhaserprefabsareobjectsthatextendPhaser.Sje, allowing usto addcustom
propertiesandmethodsin this tutorial, all our gameobjectswill beimplementedising
prefabssowe will write agenericPrefabwhich all our prefabswill extend.Noticethat
our Prefabwill havethe GameState,in casewe needto useit, andallowsusto choosea
groupandframe.

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . Prefab = function (game_state , name, position
properties ) {

4 "use strict" ;

5 Phaser . Sprite . call (this , game_state .game, position . X,
position .y, properties . texture );

6

7 this . game_state = game_state ;

8

9 this . name = name;

10

11 this . game_state . groups [ properties . group ]. add(this );
12 this . frame = properties . frame ;

13

14 this . game_state . prefabs [name] = this ;

15 };

16

17 FruitNinja . Prefab . prototype =
Object . create (Phaser . Sprite . prototype );
18 FruitNinja . Prefab . prototype . constructor = FruitNinja . Prefab ;

Detectingswipes

Web ludethefollowing strategyto detectswipes:
1 Whentheusertoucheghe screenwe savethetouchpositionasa startingpoint
2 Whentheuserreleaseshescreenwe savethetouchpositionasa endpoint

3 If thedistancebetweerbothstartingandendpointsis greatetthana minimum
distancewe detectit asa swipe,andcreatea line betweerthesetwo points
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Thecodebelowshowshow this works. First, we addonDownandonUp eventsto the
gameinput. TheonDowneventwill only savethe startingpoint. On the otherhandthe
onUpwill savetheendpointandcheckif the screenvasswiped. To dothatwe calculate
thedifferencebetweerbothstartingandendpointusingPhaser.Point.distan¢Ehaser
alreadyprovidessomegeometricshapesandoperationghatyou cancheckin the
documentationhttp://phaser.io/docs#geometrif) we detet a swipe,we createa
Phaser.Linavith the startingandendpointandsavethe swipefor latercollision
checking.

1 FruitNinja . LevelState . prototype . start_swipe = function

(pointer ) {

2 "use strict" ;

) this . start_swipe_point = new Phaser . Point ( poin ter . X,

pointer .vy);

4§

5

6 FruitNinja . LevelState . prototype .end _swipe = function ( pointer )
{

7 "use strict"

8 var swipe _length , cut style , cut;

9 this . end_swipe_point = new Phaser . Point ( pointer . X,

pointer .vy);

10 swipe_length = Phaser . Point . di stance (this .end_swipe point
this . start_swipe_point );

11 /[ if the swipe length is greater than the minimum, a

swipe is detected
12 if  (swipe_length >= this . MINIMUM_SWIPE_LENGTH {

13 /I create a new line as the swipe and check for
collisions

14 cut_style = {line_width : 5, color : OxE82COC, alpha : 1}
15 cut = new FruitNinja . Cut(this , "cut" , {x: 0, y: 0},
{group : "cuts" , start : this . start_swipe_point , end:

this . end_swipe_point , duration : 0.3, style : cut_style });

16 this . swipe = new Phaser . Line (this . start swipe_ point . X,
this . start_swipe_point .y, this .end_swipe point .X,

this . end_swipe_point .vy);

17 }

18 };

We will alsocreatea Cut prefabto showit in thescreenThe Cut prefabwill extend
Phaser.Graphidassteadof Phaser.frite. This classallowsto drawlinesin thescreen,
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whichwe will useto drawthe cut. After drawingtheline in the prefabconstructorwe

initialize atimerto kill it aftersometime, makingit disappear.

By now, you canalreadytry makingsomeswipesandcheckingif thecutsarebeing
properlydraw.

Fruits and bombs

We will needFruitandBomb prefabsto becutin ourgame However,asyou canalready
imagine,bothwill havealot of thingsin common.So,to avoid coderepetition,we will
createa genericCuttableprefabwhich both Fruit andBombwill extendandwill handle
all thecommonthings.

The Cuttableprefabcodeis shownbelow. It will havea startingvelocity, whichwill be
appliedin the constructorWe expectthefruits andbombsto jump on the screerandthen
startfalling, until leavingit. So,we will setbothcheckWorldBoundsnd
outOfBoundsKillpropertiego true. Thoseare Phasepropertieghatkill a spritewhenit
leavesthe screenaswe wantit to work.

1 var FruitNinja = Fr uitNinja | &

2

3 FruitNinja . Cuttable = function (game_state , name, position
properties ) {

4 "use strict"

5 FruitNinja . Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8 this . scale . setTo (5);

9

10 this . game_state . game. physics . arcade . enable (this );
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11

12 /[ initiate velocity

13 this . velocity = properties . velocity ;

14 this . body. velocity .y -this . velocity .vy;
15 this . body. velocity . x this . velocity . x;

16

17 /I Kill prefab if it leaves screen
18 this . checkWorldBounds = true ;

19 this . outOfBoundsKill = true ;

20 }

21

22 FruitNinja . Cuttable . prototype =

Object . create (FruitNinja . Prefab . prototype );

23 FruitNinja . Cuttable . prototype . constructor =
FruitNinja . Cuttable ;

24

25 FruitNinja . Cuttable . prototype .reset = function (position_x
position_.y , velocity ) {

26 "use strict" ;

27 Phaser . Sprite . prototype .reset .call (this , position_ x
position_y );

28 /[ initiate velocity

29 this . body. velocity .y
30 this . body. velocity . x
31 }

- velocity .vy;
velocity . x;

Now we cancreatethe Fruit andBomb prefabsasfollows. Noticethatwe only haveto
addafic u methodin eachonethatwill handlecuts.The Fruit prefabwill incrementa
scorevariable,while the Bombwill endthegame.Thisfic u me&thodwill becalledlater,
whenwe addthe cuttinglogic. For the Fruit prefab,we will randomlyselectaframefrom
thefruits spritesheetsowe cancreatedifferentkinds of fruits.

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . Fruit = function (game_state , name, position
properties ) {

4 "use strict"

5 var frame_index ;

6 FruitNinja . Cuttable .call (this , game_state , name, position
properties );

7

8 this . frames = properties . frames ;

9
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10 frame_index = this . game_state .rnd . between (O,

this . frames .length - 1);

11 this . frame = this . frames [ frame_index |,
12

13 this . body. setSize (20, 20);

14 }

15

16 FruitNinja . Fruit . prototype =
Object . create (FruitNinja . Cuttable . prototype );

17 FruitNinja . Fruit . prototype . construc tor = FruitNinja . Fruit ;
18

19 FruitNinja . Fruit . prototype .reset = function (position_x
position_.y , velocity ) {

20 "use strict" ;

21 var frame_index ;

22 FruitNinja . Cuttable . prototype .reset .call (this , position x
position .y , velocity );

23 frame_i ndex = this .game_state .rnd . between (O,

this . frames .length - 1);

24 this . frame = this .frames [ frame_index J;

25 }

26

27 FruitNinja . Fruit . prototype .cut = function 0 {

28 "use strict" ;

29 /[ if a fruit Is cut, increment score

30 this . game_state .score += 1;

31 this . kill  ();

32 }

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . Bomb = function (game_state , name, position
properties ) {

4 "use strict"

5 FruitNinja . Cuttable . call (this , game_state , name, position
properties );

6

7 t his . body . setSize (20, 20);

8 };

9

10 FruitNinja . Bomh prototype =

Object . create (FruitNinja . Cuttable . prototype );

11 FruitNinja . Bomh prototype . constructor = FruitNinja . Bomb
12

13 FruitNinja . Bomh prototype . cut = function 0 {
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14 "use strict" :

15 /[ if a bomb is cut, it's game over
16 this . game_state . game_over ();

17 this . kill  ();

18 };

Spawningfruits and bombs

To spawnfruits andbombsw e @b sbmethingsimilar to the FruitandBomb prefabs.
Sincewe needonespawneifor eachcuttableobject,we will createa genericSpawner

andtwo moreprefabsthatwill extendit: FruitSpawneandBombSpawner.

The Spawnercodeis shownbelow. First, atimeris createcandscheduledo spawnthe
first prefab.Thetime to spawnis randomlyselectecbetweeraninterval. To generatea
randomvaluebetweenwo integerswe usePhaserandomdatageneratoffor more
information,checkPhasedocumentation After the spawntime, thetimer callsa

fis p a wnetbod thatwill createthe prefab.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . Spawner = function (game_state , name, position
properties ) {

4 "use strict"

5 FruitNinja . Prefab . call (this , game_state , name, position
properties );

6

7 this . pool = this .game_state . groups [ properties . pool ];

8

9 this . spawn_time = properties . spawn_time ;

10

11 this . velocity x
12 this . velocity y

properties . velocity x ;
properties . velocity y

13

14 this . spawn_timer = this . game_state .time . create ();
15 this . schedule_spawn ();

16 };

17

18 FruitNinja . Spawner . prototype =

Object . create (FruitNinja . Prefab . prototype );

19 FruitNinja . Spawner . prototype . constructor =

FruitNinja . Spawner ;

20

21 FruitNinja . Spawner . prototype . schedule_s pawn = function
22 "use strict"

23 var time ;
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24 // add a new spawn event with random time between a range
25 time = this .game_state .rnd . between (this . spawn_time . min,
this . spawn_time . max);

26 this . spawn_timer . add(Phaser . Timer . SECOND* ti me

this . spawn, this );

27 this . spawn_timer . start ();

28 }

29

30 FruitNinja . Spawner . prototype . spawn = function 0 {

31 "use strict" :

32 var object name , object position , Object , object velocity ;
33 /[ get new random position and velocity

34 object_position = new

Phaser . Point (this . game_state .rnd . between (0.2 *
this . game_state . game. world . width , 0.8 *

this . game_state . game. world . width ),

this . game_state . game. world . height );

35 object_velocity = this . object_velocity 0;

36 /[ get first dead obje ct from the pool

37 object = this . pool . getFirstDead ();

38 if (!object ) {

39 /[ if there is no dead object, create a new one
40 object_name = "object " + this . pool . countLiving ();
41 object = this . create_object (object name |,

object_  position , object _velocity );

42 } else {

43 /[ if there is a dead object, reset it to the new
position and velocity

44 object .reset (object position . X, oObject_position .Y,
object_velocity );

45 }

46

a7 /[ schedule next spawn

48 th is . schedule_spawn ();

49 }

50

51 FruitNinja . Spawner . prototype . object_velocity = function 0 {
52 "use strict"

53 var velocity x , velocity .y ;

54 /I generate random velocity inside a range

55 velocity x =

this . game_state .rnd . between (this .veloci ty x .min,
this . velocity x . max);
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56 velocity y =

this . game_state .rnd . between (this . velocity y . min,

this . velocity y . max);

57 return  new Phaser . Point (velocity x , velocity .y );
58 }

To createprefabswe will usea pool of objects,aswe usedin anothertutorial. A pool of
objectsis agroupthatwe keepto reuseold objectsinsteadof createnewones.So,to
spawna new prefab first we querythe pool group(whichis a Phasegroup)for thefirst
deadprefabin it. If thereis adeadprefab,we justrese it to the newpositionand
velocity. Otherwise we createa newprefabusingthemethodiic r e at e Thibj ect 0.
methodwill beaddedn eachSpawneme will createto returnthe correctPrefab After
spawningthe new prefab,we scheduldhe nextspawn.Also, noticethatthe positionand
velocity arerandomlydefinedinsidearange usingPhaserandomdatagenerator.

TheFruitSpawneandBombSpawneprefabsareshownbelow.We only haveto addthe
fic r e at e methodwichtwidl returna Fruit prefabfor thefirst spawneranda Bomb
in thesecondne.Forthe FruitSpawnerwe haveto createthe Fruit with theframeswe
wantto usefrom the spritesheetin thistutorial | usedframes20, 21,23, 35, 38. Feelfree
to usetheonesyou find best.

1 var Fru itNinja = FruitNinja | {}

2

3 FruitNinja . FruitSpawner = function (game_state , name,
position , properties ) {

4 "use strict"

5 FruitNinja . Spawner . call (this , game_state , name, position
properties );

6

7 this . frames = properties . frames ;

8 };

9

10 FruitNinja . FruitSpawner . prototype =

Object . create (FruitNinja . Spawner . prototype );

11 FruitNinja . FruitSpawner . prototype . constructor =
FruitNinja . FruitSpawner

12

13 FruitNinja . FruitSpawner . prototype . create_ object = function
(name, position , velocity ) {

14 "use strict"

15 /[ return  new fruit with  random frame

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 106


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

Fruits: 5

16 return  new FruitNinja . Fruit (this . game_state , name,
position , {texture : "fruits_spritesheet" , group : "fruits" ,
frames : this .frames , velocity : velocity });

17}

1 var FruitNinja = FruitN inja || {};

2

3 FruitNinja . BombSpawner = function (game_state , name, position
properties ) {

4 "use strict"

5 FruitNinja . Spawner . call (this , game_state , name, position
properties );

6 };

7

8 FruitNinja . BombSpawner. prototype =

Object . create (FruitNi nja . Spawner . prototype );
9 FruitNinja . BombSpawner. prototype . constructor
FruitNinja . BombSpawner;

10

11 FruitNinja . BombSpawner. prototype . create_object = function
(name, position , velocity ) {

12 "use strict"

13 /[ return  new bomb

14 return  new FruitNinja . Boml(this . game_state , name,
position , {texture : "bomb_image" , group : "bombs" , velocity
velocity });

15 };
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You canalreadyrun your gamewith the spawneiandseeif it is working correctly.

Cutting fruits and bombs

We still haveto makeit possibleto cutfruits andbombs.Backin our LevelStatew e 6 r e
alreadydetectingswipes.Now, afterwe detecta swipewe will checkif i t collgling with
anycuttableobjectand,if so,cutit. To dothat,we gothroughall living spritesin the

fruits andbombsgroupscallingthefic h e ¢ k _ ¢ métHod. si on o

Thefic h e ¢ k _ ¢ metHodwsl cheakfor intersectiondetweerthe swipeline (which
we alreadyhave)andeachoneof thetargetobjectboundariesTo do that,we start
creatinga Phaser.Rectangleith the objectbodycoordinatesandsize.Then,we build a
Phaser.Lindor eachoneof this rectangleedgesandcheckfor intersectiorwith the swipe
line. To checkfor intersestion, we will useanotheroneof Phasegeometryoperations,
which checkfor intersectiorbetweertwo lines.

1 FruitNinja . LevelState . prototype . check_collision = function
(object ) {

2 "use strict"

) var object_rectangle , linel , line2 , line3 , lined |,
intersection ;

4 /I create a rectangle for the object body

5 object_rectangle = new Phaser . Rectangle (object . body. X,

object . body.y, object .body.width , object . body. height );
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6 Il check for intersections with each rectangle edge

7 linel = new Phaser. Line (object rectangle left
object_rectangle . bottom , object_rectangle left
object_rectangle . top );

8 line2 = new Phaser . Line (object_rectangle left
object_rectangle .top , object_rectangle . right
object_rectangle . top );

9 line3 = new Phaser . Line (objec t _rectangle .right |,
object_rectangle .top , object_rectangle . right
object_rectangle . bottom );

10 line4 = new Phaser . Line (object_rectangle . right
object_rectangle . bottom , object_rectangle left
object_rectangle . bottom );

11 intersection = this . swipe . inter sects (linel ) ||
this . swipe . intersects (line2 ) || this . swipe . intersects (line3 ) ||
this . swipe . intersects (lined );

12 if  (intersection ) {

13 /[ if an intersection is found, cut the object
14 object . cut ();

15 }

16 };

You canalreadyrun your gameandseeif you cancutthefruits andbombs.

Keepingtrack of cut fruits

To finish, we haveto showthe scoreduringthegame We 6 alreadysavingthe cut

fruits, sowe justhaveto addaHUD itemto showit. To dothat,we will addan

fi ni t méthodind_evelStateln this methodwe will createa Scoreprefabin afixed

positionandaddit to the HUD group.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . Score = function (game_state , name, position
properties ) {

4 "use strict" ;

5 Phaser . Text . call (this , game_state .game, position . X,

position .y, properties .text , properties . style );
6

7 this . game_state = game_state ;
8

9 this . name = name;

10

11 this . game_state . groups [ properties . group ]. add(this );
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12

13 this . game state . prefabs [name] = this ;

14 };

15

16 FruitNinja . Score . prototype =

Object . create (Phaser . Text . prototype );

17 FruitNinja . Score . prototype . constructor = FruitNinja . Score ;
18

19 FruitNinja . Score . prototype . update = function 0 {

20 "use strict" :

21 /[ update the text to show the number of cutted fruits
22 this .text = "Fruits: " + this .game_state . score ;
23 }

Now, you canplay thegamewhile it showshow manyfruits you havealready
CutFinishingthegame

With that, we finish our game.In thefollowing tutorialsw e Gdldmorecontentto our
game,makingit morefun to play.
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How to Make a Fruit Ninja Game in Phaser i Part 2
By Renan Oliveira

In Partl of the Fruit Ninja tutorial we startedcreatinga Fruit Ninja game.In our game
we alreadyhavefruits andbombs which we cancut. If you cuta fruit, youincreaseyour
score whichis shownin thescreenOtherwisejf you cutabomb,youlose.In this
tutorial we will thefollowing contentto our game,makingit morefun to play:

A Playerlives, sothe playerhasa numberof bombshe cancut beforelosing

A A gameoverscreenwhichwill showthe currentscoreandthe highestscoresofar
(the highestscoe will besaved)

A Particleeffectswhenthe playercut somethingmakingit visibly moreattractive

A A specialfruit, thatstopswhenyou cutit for thefirst time, allowing you to make
morecutsin arow

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics

Assetscopyright

Thebombasseusedin this tutorial wasmadeby AlucardunderCreative Commons
License(http://opengameart.org/content/boidd), which allowscommercialusewith
attribution.

Sourcecodefiles

You candownloadthetutorial sourcecodefiles here

Gamestates

We will usethefollowing statego runourgame:
A Boot State:loadsajsonfile with thelevel informationandstartsthe LoadingState
A LoadingSateloadsall the gameassetsandstartsthe Level State

A Level State:createghe gamegroupsandprefabs

Thecodefor BootStateandLoadingis exactlythe samefrom thelasttutorial, sol will
omit them.
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The LevelStatehowever hassomechangeshatwerenecessaryo allow the newcontent.
So, | will showthosechargeswhentheyarenecessary.

Player lives

To makethe gamework with playerlives, we will first createa Lives prefabasshown
below.TheLives prefabwill havethelives assetexture,butit will beinvisible. This
way, we canuseit to createnewspiiteswith the sametexture.Thisis donein the
constructorwherewe iteratethrougheachlife andcreatea newPhasesprite.The
positionof this newspriteis givenby the Lives prefabpositionplusa spacingwhile the
textureis thesameasLives prefab. All thosespritesarestoredin anarray,sowe can
manipulatehemlaterin thefi damethod.

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . Lives = function (game_state , name, position
properties ) {

4 "use strict"

5 var live_index , li fe;

6 FruitNinja . Prefab . call (this , game_state , name, position |,
properties );

7

8 this . visible = false ;

9

10 this .lives = properties .lives ;

11 this . lives_sprites = [

12 /[ create a sprite for each life

13 for (live_index = 0; live _index < this .lives ; live_index
+= 1) {

14 life = new Phaser . Sprite (this . game_state . game,
position . x + (live_index * properties . lives_spacing ),
position .y, this . texture );

15 this . lives_sprites . push (life );

16 this . game_state . groups . hud. add(life );

17 }

18 }

19

20 FruitNinja . Lives . prototype =

Object . create (FruitNinja . Prefab . prototype );

21 FruitNinja . Lives . prototype . constructor = FruitNinja . Lives ;
22

23 FruitNinja . Lives . prototype .die = function 0 |

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 112


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

24 "use strict" :

25 var life ;

26 this .lives -= 1;

27 Il Kill the last life

28 life = this . lives_sprites . pop();

29 life . kil ();

30 /[ if there are no more lives, it's game over
31 if (this .lives === 0) {

32 this . game_state . game_over ();

33 }

34 }

Thefi damethodwill becalledwhenthe playercutsabomb.It will decreas¢he number
of lives, kill thelastlife in thelives arrayandcheckthe playerremainingnumberof
lives. If thereareno morelives,i t gamseover.

Finally, we haveto changethefic u mme&ihodin the Bombprefabto call thisnewi dd e
method(remembethatit wascallingfiig a me _ defoee). 0

1 FruitNinja . Bomh prototype . cut = function 0 {

2 "use strict"

3 FruitNinja . Cuttable . prototype . cut . call (this );
4 /[ if a bombis cut, the player Ilose a life

5 this . game_state . prefabs .lives . die ();

6 this . kill  ();

7

h

Fruits: O

You canalreadytry playingwith the playerlives andseeif i t wirking.

Gameover screen
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Now thatwe alreadyhaveplayerlives, it would beinterestingto showa gameover

screerwhenthe playeractuallyloses,insteadof justrestartingthe game.To makeit

simple,our gameoverscreerwill beonly apanelwhichwill be shownoverthegame,

with agameover messagethe currentscoreandthe highestscoresofar. We will createa
GameOverPangirefabfor that,asshownbelow. First, we will lower thealphaof our

panel,sothe playercanseethe gamebehindit. Next, we will startatweenanimationto

showit. Theideais thatthe panelwill comefrom the bottomof the screerand,whenit
arrivesthetop, it will showthegameovermessage;allingthefis how_game _over 0
method.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . GameOverPanel = function (game_state , name,
position , properties ) {

4 "use strict"

5 var movement_animation ;

6 FruitNinja . Prefab . call (this , game_state , name, position |,
properties );

7

8 this . text_style = properties . text_style ;

9

10 this .alpha = 0.5;

11 /I create a tween animation to show the game over panel
12 movement_animation = this . game_state . game. add. tween (this );
13 movement_animation .to ({ y: 0}, properties . animation_time );
14 movement_animation . onComplete . add(this . show_game_ over ,
this );

15 movement_animation . start ();

16 };

17

18 FruitNinja . GameOverPanel . prototype =
Object . create (FruitNinja . Prefab . prototype );

19 FruitNinja . GameOverPanel . prototype . constructor =

FruitNinja . GameOverPanel ;

20

21 FruitNinja . GameOverPanel . prototype . show_game_over = function
0 {

22 "use strict" ;

23 var game_over_text , current_score_text ,

highest_score_text ;

24 //  add game over text

25 game_over_text =

this . game_state .game. add. text (this .game_state .game. world . width /
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2, this .game_state .game. world . height * 0.4, "Game Over" ,

this . text_style . game_over );

26 game_over_ text . anchor . setTo (0.5);

27 this . game_state . groups . hud. add( game_over_text );

28

29 //  add current score text

30 current_score_text =

this . game_state .game. add. text (this . game_state . game. world . width /
2, this .game_state .game. world . height * 0.5, "Score: " +

this . game_state .score , this . text_style . current_score  );

31 current_score_text . anchor . setTo (0.5);

32 this . game_state . groups . hud. add( current_score_text );

33

34 // add highest score text

35 highest_score_text =

this . game_state .game. add. text (this .game_state .game. world . width /
2, this .game_state .game. world . height * 0.6, "Highest score: " +
localStorage . highest_score , this . text_style . highest_score );

36 highest_score_text . anchor . setTo (0.5);

37 this . game_state . groups . hud. add( highest_sc ore_text );
38

39 /[ add event to restart level

40 this . inputEnabled = true ;

41 this . events . onlnputDown . add(this . game_state . restart level ,
this . game_state );

42 }

Thefis h o w_ g a mmaethodwik addthreePhasetextsonthescreerfor the

following information:1) gameovermessage?) currentscore;3) highestscore.Notice
thateachtext hasits own style,which wereall passedn the constructothroughthe
propertieparameterAlso, the positionis calculatedusingthe gameworld width and

height,soit shouldwork with differentscreersizes Finally,is h o w g a mwill aold’ e r 0
aninputeventto restartthe gamewhenthe playertoucheghescreen.

We still haveto createthis GameOverPaneh the LevelStateandwe will dothatin the
figa me o v er Firsgwelvil dpdatethe highestscore.To savedatafrom your
game you canusethebrowserocalStorageAny datasavedhis way will bekepteven
whenthebrowseris reloadedfor moreinformation:
http://www.w3schools.com/html/html5_webstorage)aSo, first we will checkif our
scoreis higherthanil o c al St or a g e(orihthegels rodighestsaoeyeteand
if so,updateit.

1 FruitNinja . LevelState . prototy pe.game_over = function 0 {
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2 "use strict" :

3 var game_over_panel , game_over_position , game_over_bitmap
panel_text style X

4 /[ if current score is higher than highest score, update it
5 if (!localStorage . highest_score || this .score >

localSto rage . highest_score ) {

6 localStorage . highest_score = this . score ;

7 }

8

9 I/l create a bitmap do show the game over panel

10 game_over_position = new Phaser . Point (O,

this . game. world . height );

11 game_over_bitmap =

this . add. bitmapData (th is . game. world . width ,
this . game. world . height );

12 game_over_bitmap . ctx . fillStyle = "#000" ;

13 game_over_bitmap . ctx . fillRect (0, 0, this .game. world . width |,
this . game. world . height );

14 panel_text_style = {game_over : {font : "32px Arial" , Afill
"#EFF" },

15 current_score : {font : "20px Arial" ,
fill . "#FFF" },

16 highest_score : {font : "18px Arial"
fill . "#FFF" }}

17 /[ create the game over panel

18 game_over_panel = new FruitNinja . GameOverPanel ( this
"game_ov er_panel" , game_over_position , {texture
game_over_bitmap , group : "hud" , text style . panel_text_style ,
animation_time  : 500});

19 this . groups . hud. add( game_over_panel );

20 }

Next, we haveto createGameOverPanel hetextureof this spritewill bea Phaser
bitmap,whichis a Phasepobjectwith anHTML Canvassoyou canuseit like acanvas
(for moreinformation,checkthe documentatioj Our bitmapwill befrom thesizeof the
world, andwe changadts color aswe would dowith aHTML CanvasFinally, we setthe
text stylefor eachoneof the GameOverPandéxts,andcreateit.
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You canalreadytry playingwith thegameoverscreeno seeif it works.Try scoring
higherthanbeforeandseeif highestscoreis properlyupdatedevenif you reloadthe

browser.
Adding a particle effect

Thenextthingwe aregoingto addto our gameis purelyvisual,but you will seeit addsa
lot to thegame.Currently,whenwe cutafruit or abomb,it simpy disappearsywhichis
kindaweird fromthep | a ypeimtd@f wiew. Now we aregoingto adda particleeffect,
whichwill work like avisualfeedbacko the player,soheautomaticallyunderstandghat
he actuallycut something.

Thiswill bedonechangimg thefic u mmeaihodin Cuttable. We startcreatinga Phaser
emitterin the prefabpositionandsettingthe particlesasse{you will noticel addedanew
assetalledfip ar t i c | iethelemebl§CGNbIe). Nextwe haveto setthe particles
minimumandmaximum velocity in bothdirections,aswell asthe gravity actingon them.
Finally, we startthe emitter,telling it how long it shouldemitandhow manyparticles
(for moreinformationaboutthe Emitter class,checkPhasedocumentatiop

1 FruitNinja . Cuttable . prototype .cut = function 0 {

"use strict" ;

var emitter

/I create emitter in prefab position

emitter = this . game_state . game. add. emitter (this .x, this .y);
emitter . makeParticles ( "particle_image" );

/[ set particles speed

emitter . minParticleSpeed . setTo (-200, -200);
emitter . maxParticleSpeed . setTo (200, 200);

0 emitter . gravity = 0;

1 /[ start  emitter

PP OO~NOUIRWN
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12 emitter . start (true , 700, null , 1000);
13 };

All thevaluesl usedasparameter$or the emittermethodqsuchasvelocity, numberof
particles)weredecidedexperimentallyby trial anderror. This is usuallydonewhenwe
haveto decideparameters agame soyou shouldtry somevaluesandseewhich ones
fits your gamebest.

By now, you canalreadytry cuttingsomefruits andbombsandseethe particlesvisual
effect.

Specialfruit

Thelastthing we will addis a specialfruit. Whenthe playercutthisfruit, it will stopfor
sometime, sothe playercankeepcuttingit andincreasdhe score.To do that, we will
createa SpecialFruitprefabasshownbelow. In the constructome will createakill timer,
whichw o nb@ starteduntil thefruit is cut. Then,in theiic u method we increasehe
playerscoreandcheckif thekill timeris notrunning.If t h athe Gasethis wasthefirst
cut, sowe shouldstopthefruit (whichis doneby settingbody.allowGravityto falseand
makingthevelocity in bothdirections0) andstartthekill timer. The nexttime thefruit is
cut, thekill timerwill alreadyberunning,soit will only increasehe playerscore.

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . SpecialFruit = function (game_state , name,

position , properties ) {

4 "use strict"

5 var frame index ;

6 FruitNinja . Cuttable . call (this , game_state , name, position

properties );

7

8 this . body. setSize (20, 20);

9

10 /[ create a timer with autoDestroy = false, so it won't be
killed

11 this . kill_timer = this . game_state .game. time . create (false );
(2

13

14 FruitNinja . SpecialFruit . prototype =
Object . create (FruitNinja . Cuttable . prototype );

15 FruitNinja . SpecialFruit . prototype . constructor =
FruitNinja . SpecialFruit ;
16

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 118


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

17 FruitNinja . SpecialFruit . prototype . Kill = function () {
18 "use strict"

19 Phaser . Sprite . prototype . kill . call (this );
20 Il prepare the fruit so it can be reused
21 this . body . allowGravity = true ;

22 this . kill_timer . stop ();

23 }

24

25 FruitNinja . SpecialFruit . prototype . cut = function 0 {

26 "use strict" :

27 FruitNinja . Cuttable . prototype . cut .call (this );

28 /[ if a fruit IS cut, increment score

29 this . game_state .score += 1;

30 Il if  it's the first cut, stops the fruit and start the
timer to Kkill it

31 if (!'this .kill.t imer .running ) {

32 this . body . allowGravity = false ;

33 this . body. velocity .y = 0;

34 this . body. velocity .x = 0;

35 this . Kkill_timer . add ( Phaser . Timer . SECOND* 3,
this . kil , this );

36 this . kill_timer . start  ();

37 }

38 }

Thereis importantthingsto noticehere though.Whenthefruit is killed, we expectthe
objectto bereusedor the nextfruit, becausav e Okeepingit in apool of objectsandwe
d o nnvaritto createanewobject.To allow this, we haveto setbody.allowGavity back
to trueandstopthetimerin thefik i méthind,soit will still beworkingwhenit is
reusedAlso, whenwe createdhetimerin the constructorwe setthe parameter
autoDestroyalse,otherwisethetimer would be destroyedvhentherewereno more
events.

Now thatwe haveour specialfruit prefab,we haveto createa spawnefor it. Forthat,we

will createa SpecialFruitSpawnewxhichwill overwritethefic r e at e methogtoe c t 0
returna SpecialFruitFortheasset justuseda differentfruit from our fruits spritesheet.
Notice how it waseasyto adda newkind of fruit sincewe haveour Cuttableand
Spawnegenericprefabslf we wantedto addanotherkind of fruit (or bomb),we could
follow the sameprocesspverwritingonly the methodghataredifferentfrom the original
CuttableandSpawnerclassesThis makest mucheasierto addcontentto our game.

1 var FruitNinja = FruitNinja &
2
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3 FruitNinja . SpecialFruitSpawner = function (game_state , name,

position , properties ) {

4 "us e strict"

5 FruitNinja . Spawner . call (this , game_state , name, position
properties );

6

7 this . frames = properties . frames ;

8 };

9

10 FruitNinja . SpecialFruitSpawner . prototype =

Object . create (FruitNinja . Spawner . prototype );

11 FruitNinja . SpecialFruit Spawner . prototype . constructor =
FruitNinja . SpecialFruitSpawner ;

12

13 FruitNinja . SpecialFruitSpawner . prototype . create_object =
function (name, position , velocity ) {

14 "use strict"

15 /[ return  new fruit with random frame

16 return  new FruitNinj  a. SpecialFruit (this . game_state , name,
position , {texture : "fruits_spritesheet" , group :
"special_fruits" , frame : 15, velocity : velocity });

17}

Finally, ourgameis doneandyou cantry cuttingsomespecialfruits to beatyour highest

Fruils: 20

Score.
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Finishing the game

With that, we finish our game.In thefollowing tutorial we will addatitle screeranda
newgamemode!
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How to Make a Fruit Ninja Game in Phaser i Part 3
By Renan Oliveira

In my lasttwo tutorialswe createda Fruit Ninja gameandaddedsone contentto it. In
this lasttutorial, we will addanewgamemode.Thiswill imply in addingatitle screen,
refactoringpartof our codeandaddingsomeextracontent.l will coverthefollowing
contentin thistutorial:

Adding a customfont for all thetextsbeingshown

Adding anewgamemodecalledTime Attack. In this mode the playermustcut as
manyfruits aspossiblebeforethetime runsout

Refactoringthe codefor our statesto reusebetweerdifferentstates

Adding atitle screenwherethe playercanchoosebetweerthetwo gamemodes
Addingtwo cuttablegrefabsfor the Time Attack mode.Thefirst oneis aclock,
whichincreasesheremainingtime whencut, andthe secondneis atime bomb,
which reducegheremainingtime whencut

To To o T I

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics

Assetscopyright

Thebombasseusedin this tutorial wasmadeby AlucardunderCreativeCommons
License(http://opengameart.org/content/boiddl), which allowscommercialusewith
attribution.

Sourcecodefiles

You candownloadthetutonal sourcecodefiles here

Gamestates

We will usethefollowing statego run our game:
A Boot State:loadsajsonfile with thelevelinformationandstartsthe LoadingState
A LoadingSate:loadsall the gameassetsandstartsthe next State

A Title State:showsthetitle screenallowing the playerto choosebetweerthe two
gamemodesCClassicandTime Attack
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A ClassicStaterrunsthe gamemodewe wereworking in thelasttwo tutorials,in
which the player cutsfruits until runsout of lives

A Time Attack State:newgamemode wherethe playercutsfruits until runsout of
time

Therearealot of changesn the statescodessincew e dgoiregto refactorthe codeto
allow multiple gamemodes.So,to simplify, | will showthechangesast h e ynezassary.

Refactoring the codefor adding multiple gamemodes

Sincew e 0Ogoirgto havemultiple stateswe haveto identify commoncodebetween
themandputit in anotherstatewhich will beextendedIn orderto dothat,w e &iedte
thefollowing parentstatego be extended:

A JSONLevelStatdnadsa JSONfile aswe wereusingin thelasttutorials,with
assetsgroupsandprefabs

A LevelStaterepresents genericlevel. s responsibldor detectingswipes,
checkingfor collisionsandshowingthe scoreandgameoverscreen

Thestateshierarchyis shownin thefigure below.Noticethat TitleStateextends
JSONLevelStatesincewe will startit from a JSONfile, butit doesnot extend
LevelStatesincei t ndta gamestate.Ontheotherhand,bothClassicStatand
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TimeAttackStatewill extendLevelStatepverwritingnecessarynethodsandaddingnew

ones.

Thecodefor JSONLevelStatandLevelStateareshownbelow.JSONLevelStatdasthe

fic r e at e mpthodahdéhbcodefor creatingthemfrom the JSONfile. LevelState
hasthefist ar t _fis wd p & @id lpeeawk _ ¢ @il r ii ts_iigoanmbe , ande r 0
firestart ¢ v eretbhodsNoticethatthehighestscorevariablemaybe differentaccording
to thegamemode,sowe haveto leaveits nameasa variableto be setin otherstate
implementationsasyou canseein thefig a me _ onetleod. 0

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . JSONLevelState = function 0 {
4 "use strict"

5 Phaser . State . call (this );

6

7 this . prefab_classes = {

8 i

9k

10

11 FruitNinja . JSONLevelState . prototype =
Object . create (Phaser . State . prototype );

12 FruitNinja . JSONLevelState . prototype . constructor
FruitNinja . JSONLevelState ;
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13

14 FruitNinja . JSONLevelState . prototype .init = function

(level _data ) {

15 "use strict" :

16 this . level data = level _data ;

17

18 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
19 this . scale . pageAlignHorizontally = true ;

20 this . scale . pageAlignVertically = true ;

21 }

22

23 FruitNinja . JSONLevelState . prototype . create = function 0 {
24 "use strict" ;

25 var group_name , prefab _name ;

26

27 /[ create groups

28 t his . groups = {};

29 this . level data . groups . forEach (function (group_name ) {
30 this . groups [ group_name ] = this . game. add. group ();

31 }, this );

32

33 I/l create prefabs
34 this . prefabs = {};

35 for (prefab_name in this .level data .prefa bs) {
36 if

(this .level data . prefabs . hasOwnProperty (prefab_name )) {
Si /[ create prefab

38 this . create_prefab (prefab_name ,

this .level data . prefabs [ prefab_name ]);

39 }

40 }

41 }

42

43 FruitNinja . JSONLevelState . prototy pe. create_prefab = function
(prefab_name , prefab _data ) {

44 "use strict" ;

45 var prefab_position , prefab ;

46 /I create object according to its type

47 if (this . prefab_classes . hasOwnProperty (prefab_data . type ))
{

48 if (prefab_data .positio n.x > 0 &&

prefab_data . position .x <= 1) {

49 /[ position as percentage

50 prefab_position = new

Phaser . Point (prefab_data . position .x * this .game. world . width ,
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51 prefab_data . posi
tion .y * this .game. world . height );

52 } else {

53 /I position as absolute  number

54 prefab_position = prefab_data . position ;
55 }

56 prefab = new

this . prefab_classes [ prefab_data . type ]( this , prefab_name |,
prefab_position , prefab_d ata . properties );

57 }

58 }

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . LevelState = function 0 {

4 "use strict" ;

5 FruitNinja . JSONLevelState . call (this );

6

7 this . prefab_classes = {

8

9 %

10 };

11

12 FruitNinja . Level State . prototype =
Object . create (FruitNinja . JSONLevelState . prototype );

13 FruitNinja . LevelState . prototype . constructor =

FruitNinja . LevelState ;

14

15 FruitNinja . LevelState . prototype .init = function (level_data )
{

16 "use strict"

17 FruitNinja . JSONLevelState . prototype . init . call (this |,
level data );

18 /Il start physics system

19 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
20 this . game. physics . arcade . gravity .y = 1000;

21

22 this . MINIMUM_SWIPE_LENGTH-= 50;

23

24 this .score = O;

25 };

26

27 FruitNinja . LevelState . prototype . create = function 0 {
28 "use strict" ;

29 FruitNinja . JSONLevelState . prototype . create . call (this );
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30

31 /[ add events to check for swipe

32 this . game. input . onDown. add( this . start swipe , this );
33 this . game. input . onUp. add(this . end_swipe , this );

34

35 this . init_hud ();

36 }

37

38 FruitNinja . LevelState . prototype . start _swipe = function
(pointer ) {

39 "use strict"

40 this . start_swipe_point = new Phaser . Point ( pointer . X,
pointer .vy);

41 1},

42

43 FruitNinja . LevelState . prototype .end _swipe = function
(pointer ) {

44 "use strict"

45 var swipe_length , cut style , cut;

46 this . end_swipe_point = new Phaser . Point ( pointer . X,
pointer .vy);

a7 swipe_length = Phaser . Point . distance (this .end_swipe point
this . start_swipe_point );

48 /[ if the swipe length is greater than the minimum, a

swipe is detected
49 if  (swipe_length >= this . MINIMUM_SWIPE_LENGTH {

50 /I create a new line as the swipe and check for
collisions

51 cut _style = {line_width : 5, color : O0xE82COC, alpha :
1};

52 cut = new FruitNinja . Cut(this , "cut" , {x: 0, y: 0},
{group : "cuts" , start : this . start_swipe_point , end:

this . end _swipe point , duration : 0.3, style : cut_style });

53 this . swipe = new Phaser. Line (this . start_swipe_point . X,
this . start_swipe_point .y, this .end_swipe point .X,

this . end_swipe point .vy);

54 this . groups . fruits . forEachAlive  (this . check_collision ,
this );

55 this . groups . bombs. forEachAlive  (this . check_collision ,
this );

56 this . groups . special_fruits . forEachAlive  (this . check col
lision , this );

57 this . groups . time_bombs . forEachAlive  (this . check collisi
on, this );
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58 this . groups . clocks . forEachAlive  (this . check_collision ,

this );

59 }

60 }

61

62 FruitNinja . LevelS tate . prototype . check_collision = function
(object ) {

63 "use strict"

64 var object_rectangle , linel , line2 , line3 , lined |,
intersection ;

65 /[ create a rectangle for the object body

66 object_rectangle = new Phaser . Rectangle (object . body. X,
obje ct . body.y, object .body.width , object . body. height );

67 /I check for intersections with each rectangle edge
68 linel = new Phaser . Line (object_rectangle left
object_rectangle . bottom , object rectangle left
object_rectangle . top );

69 line2 = new Phaser. Line (object_rectangle left
object_rectangle .top , object_rectangle . right

object_rectangle . top );

70 line3 = new Phaser . Line (object_rectangle . right
object_rectangle .top , object_rectangle . right

object_rectangle . bottom );

71 line4 = new Phaser . Line ( object_rectangle . right
object_rectangle . bottom , object_rectangle left
object_rectangle . bottom );

72 intersection = this . swipe . intersects (linel ) |

this . swipe . intersects (line2 ) || this . swipe . intersects (line3 ) ||
this . swipe . intersects (line4 );

73 if (in tersection ) {

74 /[ if an intersection is found, cut the object

75 object . cut ();

76 }

7}

78

79 FruitNinja . LevelState . prototype . init_hud = function 0 {
80 "use strict"

81 var score_position , score_style , score ;

82 /I create score prefab

83 score_position = new Phaser . Point (20, 20);

84 score_style = {font : "48px Shojumaru" , fill : "#ff" };
85 score = new FruitNinja . Score (this , "score"
score_position , {text : "Fruits: ", style : score style , group :
“hud” });

86 }
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87

88 FruitNinja . LevelState . prototype .game_over = function 0 {
89 "use strict"

90 var game_over_panel , game_over_position , game_over_bitmap
panel_text style ;

91 /[ if current score is higher than highest score, update
it

92 if (!localStorage [this . highest score ] || this .score >
localStorage [ this . highest_score ]) {

93 localStorage [ this . highest score | = this . score ;

94 }

95

96 Il create a bitmap do show the game over panel

97 game_over_position = new Phaser . Point (O,

this . game. world . height );

98 game_over_bitmap =

this . add. bitmapData (this . game. world . width ,

this . game. world . height );

99 game_over_bitmap . ctx . fillStyle = "#000" ;
100 game_over_bitmap . ctx . filRect (0, O,

this . game. world . width , this . game. world . height );

101 panel _text  style = {game_over : {font : "32px Shojumaru” |,
fill . "#FFF" },

102 current_score : {font : "20px
Shojumaru” , fill  : "#FFF" },

103 highest_score : {font : "18px
Shojumaru" , fill  : "#FFF" }};

104 /[ create the game over panel

105 game_over_panel = new FruitNinja . GameOverPanel ( this
"game_over_panel" , game_over_position , {texture

game_over_bitmap , group : "hud" , text style . panel_text_style ,
animation_time : 500});

106 this . groups . hud. add( game_over_panel );

107 };

108

109 FruitNinja . LevelState . prototype . restart level = function 0
{

110 "use strict" ;

111 this . game. state .restart (true , false , this .level data );
112 };

Now, we canwrite the codefor ClassicStatewhich representthe gamemodewe already
had.Sincemost of its logic is alreadyin LevelStateandJSONLevelStateye only have
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to setthe highestscorenameandoverwritethefi n i t méthodtodncludeplayerlives,
asshownbelow.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . ClassicState = functi on () {

4 "use strict" :

5 FruitNinja . LevelState . call (this );

6

7 this . prefab_classes = {

8 "fruit_spawner"

FruitNinja . FruitSpawner . prototype . constructor

9 "bomb_spawner"

FruitNinja . BombSpawner. prototype . constructor

10 " special_fruit_spawner" :

FruitNinja . SpecialFruitSpawner . prototype . constructor
11 "background” : FruitNinja . Prefab . prototype . constructor
12 i

13 }

14

15 FruitNinja . ClassicState . prototype =
Object . create (FruitNinja . LevelState . prototype );

16 Fruit Ninja . ClassicState . prototype . constructor =
FruitNinja . ClassicState ;

17

18 FruitNinja . ClassicState . prototype . init = function
(level_data ) {

19 "use strict" ;

20 FruitNinja . LevelState . prototype .init . call (this ,
level _data );

21

22 this .lives = 3;

23

24 this . highest_score = "classic_score" ;

25 }

26

27 FruitNinja . ClassicState . prototype . init_hud = function 0O {
28 "use strict"

29 FruitNinja . LevelState . prototype . init_hud . call (this );
30 var lives_position , lives

31 /[ create lives prefab

32 lives_position = new Phaser . Point (0.75 *

this . game. world . width , 20);
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33 lives = new FruitNinja . Lives (this , "lives"

lives_position , {texture : "sword image" , group : "hud" , "lives"
3, "lives_spacing" . 50});
34 }

| Oldavethe TimeAttackSatecodefor whenw e Ogoimgto useit.
Custom font

We will adda customfont to showall thetext contentin our game Jike title, menuitems,
andhud.You candownloadthe font we aregoingto usehereor with the sourcecode.To
addit to thegame,you cansimply adda font-facein your index.htmlfile. However,it
might not work for all browsersaccordingto somereportsin P h a sferums.$o
circumventthis, you canadda styleto loadthe customfont anda div objectin your
index.htmlfile to forcethe browserto loadthefont.

Theindex.htmlwith both methodds shownbelow. Noticethatwe setthefl e property
of the.fontPreloadstyleto be-100px,so thediv objectw o nb@\isible. After doingthat,
you cansimply usethe font family name(Shojumaru)n the style propertyof our text
prefabs.

1 <! DOCTYPEhtmI >

2<html >

3

4 <head>

5 <meta charset ="utf -8" />

6 <meta name="viewport" content ="width=dev ice - width, initial -
scale=1, maximunt scale=1, minimum - scale=1, user - scalable=no" />

7 <titte >Learn Game Development at ZENVA conx/title >
8

9 <style>

10 body {

11 padding : Opx;

12 margin : 0px;

13 background - color : black;
14 }

15 @font - face {

16 font -family : 'Shojumaru’ ;
17 src : url( ‘'assets/fonts/shojumaru.ttf’ );
18 }

19

20 fontPreload {

21 font -family : Shojumaru;
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22 position  :absolute;
23 left :-100px;

24 }

25 </style>

26

27

28 </ head>

29

30 <body >

31 <div class ="fontPreload" >, </ div >

32

33 <script  type ="text/javascript"

src ="js/phaser.js" ></script>

34

35 <script  src ="js/states/BootState.js" ></script>

36 <script  src ="js/states/ LoadingState.js" ></script>
37 <script  src ="js/states/JSONLevelState.js" ></script>
38 <script  src ="js/states/TitleState.js" ></script>

39 <script  src ="js/states/LevelState.js" ></script>

40 <script  src ="js/states/ClassicState.js" ></script>
41 <script  src ="js/states/TimeAttackState.js" ></script>
42

43 <script  src ="js/prefabs/Prefab.js" ></script>

44 <script  src ="js/prefabs/TextPrefab.js" ></script>

45

46 <script  src ="js/prefabs/Spawners/Spawn er.js" ></script>
47 <script

src ="js/prefabs/Spawners/FruitSpawner.js" ></script>

48 <script

src ="js/prefabs/Spawners/BombSpawner.js" ></script>

49 <script

src ="js/prefabs/Spawners/SpecialFruitSpawner.js" ></script>

50 <script

src =" js/prefabs/Spawners/TimeBombSpawner.js" ></script>

51 <script

src ="js/prefabs/Spawners/ClockSpawner.js" ></script>

52

53 <script

src ="js/prefabs/Cuttables/Cuttable.js" ></script>

54 <script  src ="js/prefabs/Cuttables/Fruit.js" ></sc ript>
55 <script  src ="js/prefabs/Cuttables/Bomb.js" ></script>
56 <script

src ="js/prefabs/Cuttables/SpecialFruit.js" ></script>

57 <script

src ="js/prefabs/Cuttables/TimeBomb.js" ></script>
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58 <script src ="js/prefabs/Cuttables/Clock Js" ></script>

59 <script  src ="js/prefabs/Cuttables/Cut.js" ></script>
60

61 <script  src ="js/prefabs/HUD/Score.js" ></script>

62 <script  src ="js/prefabs/HUD/Lives.js" ></script>

63 <script

src ="js/prefabs/HUD/RemainingTime. js" ></script>

64 <script

src ="js/prefabs/HUD/GameOverPanel.js" ></script>

65 <script  src ="js/prefabs/HUD/Menu.js" ></script>

66 <script  src ="js/prefabs/HUD/Menultem.js" ></script>
67 <script

src ="js/prefabs/HUD/StartGameltem.js" ></ script>

68

69 <script  type ="text/javascript"

src ="js/main.js" ></script>

70 </ body >

71 </ html >

Title screen

Thetitle screerwill havethe gametitle anda menuwith thegamemodeoptions.To do
that,we haveto createMenultemandMenuprefabs. The Menultemwill beatext prefab
thatshowsa gamemode.Whenthe menuselectionis overanitem, we will play atween
animationto changeheitem scaleup anddown.Whenthe playerselectaanitem, we
wantit to executesomeaction,by callingthefis e | methodBYy default,this method
doesnothing,sowe will write new prefabsthatwill extendMenultemandoverwritethis
method.

The Menultemprefabcodeis shownbelow. In the constructorwe createa tween
animationfor the scaleobject. Then,we addtwo childrento thistween,by callingitsfit o 0
methodtwice, onefor increasinghe scaleandonefor decreasingt. Finally, we useto

fr e p e artetAddtb keepthetweenrepeatingafterall childrenareexecutedFinally, in
thefiselection_oveaymethodwe startthetween,whileinthefis e | e ¢ t methodwe ut 0
stopit.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . Menultem = function (game_state , name, position
properties ) {

4 "use strict"

5 FruitNinja . TextPrefab . call (this , game_state , name,
position , properties );
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this . anchor . setTo (0.5 );

©O©o0o~NO®

this . on_selection_animation =
this . game_state . game. add. tween (this . scale );

10 this . on_selection_animation .to ({ x: 1.5 * this .scale .x, y:
1.5 * this .scale .y}, 500);

11 thi s. on_selection_animation .to ({ x: this .scale .x, y:

this . scale .y}, 500);

12 this . on_selection_animation . repeatAll (- 1);

13 };

14

15 FruitNinja . Menultem . prototype =
Object . create (FruitNinja . TextPrefab . prototype );

16 FruitNinja . Menultem . prototype . constructor =

FruitNinja . Menultem ;

17

18 FruitNinja . Menultem . prototype . selection_over = function 0 {
19 "use strict" ;

20 if (this . on_selection_animation .isPaused ) {

21 this . on_selection_animation . resume ();

22 } else {

23 this . on_selection_ani mation . start ();

24 }

25

26

27 FruitNinja . Menultem . prototype . selection_out = function 0 {
29 "use strict" ;

30 this . on_selection_animation . pause ();

31 }

32

33 FruitNinja . Menultem . prototype . select = function 0 |
34 "use strict" ;

35 /I the default item does nothing

36 }

Now, we will write the Menu prefabcode,whichwill havealist of itemsandwill
navigatethroughthem.The Menu codeis shownbelow. In the constructorthe menu
itemsarereceivedirom the propertieparameteandthefirst oneis underselectionlin
thefiu p d aretboawe checkfor thedirectionalsto navigatethroughthe itemsandthe
spacebato selectthe currentitem. Notice that, whennavigatingthroughthe items,we
haveto removethe selectionfrom the currentitem andchanget to thenewone.When
the spacebais pressedye just haveto selectthe currentitem.
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1 var FruitNinja = FruitNinja &

2

3 FruitNinja . Menu = function (game_state , name, position
properties ) {

4 "use strict"

5 var live_inde x, life ;

6 FruitNinja . Prefab . call (this , game_state , name, position ,
properties );

7/

8 this . visible = false ;

9

10 this . menu_items = properties . menu_items ;

11 this . current_item_ mdex = 0;

12 this . menu_items [0] selection_over 0;

13

14 this . cursor_keys =

this . game_state . game. input . keyboard . createCursorKeys ();
15 };

16

17 FruitNinja . Menu. prototype =

Object . create (FruitNinja . Prefab . prototype );

18 FruitNinja . Menu. prototype . constructor = FruitNinja . Menu;
19

20 FruitNinja . Menu. prototyp e. update = function 0 {

21 "use strict" ;

22 if (this . cursor_keys . up.isDown && this . current_item_index
> 0) {

23 /I navigate to previous item

24 this . menu_items [ this . current_item_index ]. selection_out
0;

25 this . current_item_index -=1;

26 this . menu_items [ this . current_item_index ]. selection_ove
r();

27 } else if (this .cursor_keys . down.isDown &&

this . current_item_index < this . menu_items .length - 1) {

28 /I navigate to next item

29 this . menu_items [this . current_i tem_index ]. selection_out
0;

30 this . current_item_index += 1;

31 this . menu_items [ this . current_item_index ]. selection_ove
rQ;

32 }

33
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34 if

(this . game_state . game. input . keyboard . isDown ( Phaser . Keyboard . SPAC
EBAR) {

35 this . menu_it emg| this . current_item_index ]. select ();

36 }

37}

Finally, we cancreatethe TitleStateby usingthe MenuandMenultemprefabs.The menu
itemswill beloadedfrom the JSONfile (which you cancheckin the sourcecode),sowe
justhaveto addthe gametitle andthemenuin thefic r e anétlod.Thetitle is simplya

text prefab.To passthe menuitemsto the menuwe iteratethroughthefime nu _i t e ms 0
group,savingthemin anarray,which will be passedo the menu.

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . TitleState = function 0 {
4 "use strict" ;

5 FruitNinja . JSONLevelState . call (this );
6

7

8

this . prefab_classes = {
"start_game_item"
FruitNinja . StartGameltem . prototype . constructor
9 "background” : FruitNinja . Prefab . pro totype . constructor
10 i
11 }
12

13 FruitNinja . TitleState . prototype =

Object . create (FruitNinja . JSONLevelState . prototype );
14 FruitNinja . TitleState . prototype . constructor =
FruitNinja . TitleState ;

15

16 FruitNinja . TitleState . prototype . create = function 0 {
17 "use strict" ;

18 var title_position , title_style , ftitle , menu_position
menu_items , menu_properties , menuy,

19 FruitNinja . JSONLevelState . prototype . create . call (this );
20
21 /[ adding title

22 title_position = new Phaser . Point (0.5 *

this . game. world . width , 0.3 * this .game. world . height );

23 title_style = {font : "72px Shojumaru" , fil : "#FFF" };

24 title = new FruitNinja . TextPrefab (this , "title" ,
title_position , {text : "Fruit Ninja" , style : title_style , group :
"hud” });
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25 title . anchor . setTo (0.5);

26

27 /[ adding menu

28 menu_position = new Phaser . Point (0, 0);

29 menu_items = [];

30 this . groups . menu_items . forEach (function (menu_item ) {
31 menu_items . push ( menu_item );

32 }, this );

33 menu_properties = {texture : ™, group : "background"
menu_items : menu_items };

34 menu = new FruitNinja . Menu(this , "menu”, menu_position
menu_properties  );

35}

You canalreadyrun the gamewith thetitle screenfo seeit working.

FRrRUrr NINJDA

CLASSIC MODE

TIME ATTACK MODE

Time attack state

Sincewe alreadyhavemostof thegamelogic in the LevelStatethe TimeAttackStates
easyto implement,asshownbelow. Noticethat, besidesettingthe highestscore
variable,we only hawe to addtheremainingtime to the hud,whichis updatedn the

fiu p d aretbodl.

1 var FruitNinja = FruitNinja | &
2
3 FruitNinja . TimeAttackState = function 0 {

ZenvaAcademyi Onlinecoursen Phaseandgameprogramming
Zenvafor Schoolsi Codingcoursedor highschools

©2016ZenvaPty Ltd all rightsreserved Page 137


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

"use strict" ;
FruitNinja . LevelState . call (this );

co~NO Ol A~

this . prefab_classes = {
"fruit_spawner"

FruitNinja . FruitSpawner . prototype . constructor
9 "time_bomb_spawner"
FruitNinja . TimeBombSpawner . prototype . constructor
10 "clock_spawner"
FruitNinja . ClockSpawner . prototype . constructor
11 "special_fruit_ spawner" :
FruitNinja . SpecialFruitSpawner . prototype . constructor
12 "background” : FruitNinja . Prefab . prototype . constructor
13 %
14}
15

16 FruitNinja . TimeAttackState . prototype =

Object . create (FruitNinja . LevelState . prototype );
17 FruitNinja . TimeAttackState . prototype . constructor
FruitNinja . TimeAttackState  ;

18

19 FruitNinja . TimeAttackState . prototype . init = function
(level_data ) {

20 "use strict" ;

21 FruitNinja . LevelState . prototype .init .call (this ,

level _data );

22

23 this . remaining_tim e = Phaser . Timer . SECOND* 60;

24

25 this . highest_score = "time_attack_score" ;

26 }

27

28 FruitNinja . TimeAttackState . prototype . update = function 0O {
29 "use strict"

30 if (this .remaining_time > 0) {

31 this . remaining_time -= this . game. time . elapsed ;
32 if (this .remaining_time <= 0) {

33 this . game_over ();

34 this . remaining_time = 0;

35 }

36 }

37

38

39 FruitNinja . TimeAttackState . prototype . init_hud = function 0 {
40 "use strict"
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41 FruitN inja . LevelState . prototype .init_hud .call (this );

42 var remaining_time_position , remaining_time_style ,
remaining_time ;

43 /I show remaining time

44 remaining_time_position = new Phaser . Point (0.5 *
this . game. world . width , 20);

45 remaining_time_sty le = {font : "48px Shojumaru” , fill
"#ff )

46 remaining_time = new FruitNinja . RemainingTime (this |,
“remaining_time" , remaining_time_position , {text : "Remaining
time: ", style : remaining_time_style , group : "hud" });

a7 };

To showtheremainingtime we createa RemainingTimeprefab,whichis simply atext
prefabthatshowsthe remainingtime value.To updateit, we use

it hi s. game. whicmentankthe plapsedinde sincethelastupdatejn
milliseconds.

1 var FruitNinja = FruitNinja | &

2

3 FruitNinja . RemainingTime = function (game_state , name,
position , properties ) {

4 "use strict" ;

5 FruitNinja . TextPrefab . call (this , game_state , name,
position , properties );

6 };

7

8 FruitNinja . RemainingTime . prototype =
Object . create (FruitNinja . Text Prefab . prototype );

9 FruitNinja . RemainingTime . prototype . constructor =
FruitNinja . RemainingTime ;
10

11 FruitNinja . RemainingTime . prototype . update = function 0 {
12 "use strict" ;

13 /I update the text to show the remaining time in seconds
14 this .text = "Remaining time: " +

this . game_state .remaining_time /' Phaser . Timer . SECOND

15 }
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You canalreadytry playingthe Time Attack modewith theregularprefabsandseeifi t 0 s

Fruits: O REMAINING TIME: S8.5

working.
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Clock and time bomb

Sincewe haveour genericCuttableandSpawrer prefabsaddingthe clock andthetime
bombwill beeasilydoneaswe did with the specialfruit in thelasttutorial.

First,we will createthe ClockandTimeBombprefabswhichwill extendCuttable as
shownbelow.For eachone,the only thingwe hawe to dois changehefic u method.In
the Clock prefab,we increaséheremainingtime by 3 secondswhile in the TimeBomb
we decreasé by 5 seconds.

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . Clock = function (game_state , name, position
pro perties ) {

4 "use strict"

5 FruitNinja . Cuttable . call (this , game_state , name, position
properties );

6

7 this . body. setSize (20, 20);

8 }

9

10 FruitNinja . Clock . prototype =
Object . create (FruitNinja . Cuttable . prototype );

11 FruitNinja . Clock . proto type . constructor = FruitNinja . Clock ;

12

13 FruitNinja . Clock . prototype .cut = function 0 {

14 "use strict" ;

15 FruitNinja . Cuttable . prototype . cut . call (this );

16 /[ if a time bomb is cut, increase the remaining time by 3
seconds

17 this . game_stat e. remaining_time += Phaser . Timer . SECOND* 3;
18 this . kill  ();

19 };

1 var FruitNinja = FruitNinja | {}

2

3 FruitNinja . TimeBomb = function (game_state , name, position
properties ) {

4 "use strict"

5 FruitNinja . Cuttable . call (this , game_state , name position
properties );

6

7 this . body. setSize (20, 20);

8 §
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9
10 FruitNinja . TimeBomb. prototype =
Object . create (FruitNinja . Cuttable . prototype );

11 FruitNinja . TimeBomb. prototype . constructor =
FruitNinja . TimeBomb;
12

13 FruitNinja . TimeBomb. prototy pe. cut = function 0 {
14 "use strict"
15 FruitNinja . Cuttable . prototype . cut .call (this );

16 /[ if a time bomb is cut, decrease the remaining time by 5
seconds

17 this . game_state . remaining_time - = Phaser . Timer . SECOND* 5;
18 this . kill  ();

19 };

Next, we will createthe spawneifor bothprefabsHerethe only methodwe haveto
changdsfic r e at e whithjvikk returdanew Clock for the ClockSpawneanda
new TimeBombfor the TimeBombSpawner.

1 var FruitNinja = FruitNinja | &

2

3 Fruit Ninja . ClockSpawner = function (game_state , name,
position , properties ) {

4 "use strict" ;

5 FruitNinja . Spawner . call (this , game_state , name, position
properties );

6 };

7

8 FruitNinja . ClockSpawner . prototype =
Object . create (FruitNinja . Spawner . prototype );

9 FruitNinja . ClockSpawner . prototype . constructor =
FruitNinja . ClockSpawner ;

10

11 FruitNinja . ClockSpawner . prototype . create_object = function
(name, position , velocity ) {

12 "use strict"

13 /[ return new time bomb

14 console .log ("spawning clock ");

15 return  new FruitNinja . Clock (this . game_state , name,
position , {texture : "clock image" , group : "“clocks" , velocity
velocity });

16 };

1 var FruitNinja = FruitNinja | &
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2

3 FruitNinja . TimeBombSpawner = function (game_state , name,
position , prope rties ) {

4 "use strict"

5 FruitNinja . Spawner . call (this , game_state , name, position
properties );

6 }

7

8 FruitNinja . TimeBombSpawner . prototype =

Object . create (FruitNinja . Spawner . prototype );

9 FruitNinja . TimeBombSpawner . prototype . constructor
Fruit Ninja . TimeBombSpawner ;

10

11 FruitNinja . TimeBombSpawner . prototype . create_object = function
(name, position , velocity ) {

12 "use strict"

13 /[ return new time bomb

14 return  new FruitNinja . TimeBomb( this . game_state , name,
position , {texture : "time _bomb _image" , group : "time_bombs" ,
velocity : velocity });

15 }

Now, you canaddthe two newspawneiin the Time Attack modeandtry playingit.

FruitTs: O REMAINING TIME: SO.7T8

=

Finishing the game

And thatconcludesour Fruit Ninja game.
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How to Make a Bomberman Game in Phaser i Part 1
By Renan Oliveira

In this tutorial we will startbuildingaBombermargame We will addthebasicstructure
in this tutorialandkeepaddingcontentin thefollowing tutorials.In this tutorial, | will
coverthefollowing content:

A ReadingaTiled map

A Creatinga playerthatmovesin four directionsanddropbombs

A Creatingabombthatexplodesvhenits animationends

A Creatingexplosionsvhenabombexplodeghatkills the playerandenemies
A Creatinganenemythatwalksin oneaxis (horizortal or vertical)

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics
A Creatingmapsusing Tiled mapeditor

Assetscopyright

Theassetsisedin this tutorial werecreatecby CemKalyoncu/cemkalyoncandMatt
Hackett/richtauandmadeavailableby fiu s r _ sthiraughthecreativecommons
license wich allowscommercialuseunderattribution.You candownloadthemin
http://opengameart.org/content/boiparty-the-completesetor by downloadingthe
sourcecode.

Sourcecodefiles
You candownloadthetutorial sourcecodefiles here
JSON levelfile

Althoughour mapis createdoy Tiled, we will still usea JSONIlevelfile to describethe
assetsve need(includingthe mapfile), the groupsof our gameandthe mapproperties.
The JSONlevel file we aregoingto useis shownbelow.Noticethatwe describesach
assetccordingto its type, thegroupnamesandthe mapkey andtilesets.

1
2 "assets" : {
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g "map_tiles" : {"type" : "image" , "source"

"assets/images/bomberman_spriteshee t.pong" },

4 "player_spritesheet" . {"type" : "spritesheet" , 'source"
"assets/images/player_spritesheet.png” , 'frame_width" : 16,
"frame_height" . 16},

5 "bomb_spritesheet" . {"type" : "spritesheet" , "source"
"assets/images/bomb_spritesheet.png” , "frame_width" : 16,
"frame_height" . 16},

6 "enemy_spritesheet” . {"type" : "spritesheet" , "source"
"assets/images/enemy_spritesheet.png" , 'frame_width" : 16,
"frame_height" . 16},

7 "explosion_image" - {"type" : "image" , "source"
"assets/images/exp losion.png”  },

8

9 "level_tilemap” . {"type" : "tlemap" , "source"
"assets/maps/levell_map.json" }

10 h

11 "groups" : [

12 "explosions” ,

13 "bombs" ,

14 "enemies" ,

15 "players"

16 1,

17 "map" :

18 "key" : "level_tilemap" ,

19 "tilesets” © [ "map_tiles" ]

20 }

21 }

Creating the map

In this tutorial | will focuson buildingthegameby usinga Tiled map,andnotin creating

themap.So,feelfreeto createyour own mapor to usethe oneprovided in the source
code.Somedetailsareimportantbecaus®f thewayw e 6goiegto readthis map:

1 Foreachcollidablelayer,you haveto adda collision propertythatis equalstrue
2 Foreachobjectyou haveto properlydefinei t type(it will beusedto instantiate

the correctprefab)andaddat leastpropertieswith its textureandgroup
3 Themapmustbesavedn JSONformat
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Theimagebelowshowsthemapl 6 guingto use:

Gamestates

We will usethefollowing statego run our game:
A Boot State:loadsajsonfile with thelevel informationandstartsthe LoadingState
A LoadingSate:loadsall the gameassetsandstartsthe next State

A Tiled State:loadsatiled mapfile

TheBootStatecodeis shownbelow.It is only responsibldor loadingthe JISONlevelfile
andcall the LoadingState.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. BootState = function 0 |
4 "use strict" X

5 Phaser . State . call (this );

6 };
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7

8 Bomberman. BootState . prototype =

Object . create (Phaser . State . prototype );

9 Bomberman. BootState . prototype . constructor =
Bomberman. BootState ;

10

11 Bomberman. BootState . prototype .init = function (level_file ,
next state ) {

12 "use strict" :

13 this . level_file = level_file ;

14 this . next_state = next_state ;

15 }

16

17 Bomberman. BootState . prototype . preload = function 0 {
18 "use strict"

19 this .load .text ("levell" , this . level file );

20 }

21

22 Bomberman. BootState . prototype .create = function 0 {
23 "use strict"

24 var level text , level data ;

25 level_text = this . game. cache . getText ("levell" );

26 level_data = JSON parse (level text );

27 this . game. state . start ("LoadingState" , true , false |,
level data , this . next state );

28 }

The LoadingStatas responsibldor loadingall theassetshatwill beusedin thislevel, as
shownbelow.As it canbeseenthefip r e | mesthddideratethroughall assetslefinedin
the JSONlevelfile andloadit calling the correspondingnethod After all assetare
loaded,it callsthe nextstate whichwill beTiledState.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. LoadingState = function 0 {
4 "use strict"

5 Phaser . State . call (this );

6 };

7

8 Bomberman. LoadingState . prototype =

oject . create (Phaser . State . prototype );

9 Bomberman. LoadingState . prototype . constructor =
Bomberman. LoadingState

10
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11 Bomberman. LoadingState . prototype . init = function (level_data
next state ) {

12 "use strict"

13 this . level_data = level_data ;

14 this . next_state = next_state ;

15 }

16

17 Bomberman. LoadingState . prototype . preload = function 0 {
18 "use strict" :

19 var assets , asset loader , asset key , asset ;

20 assets = this . level data . assets ;

21 for (asset_ key in assets ) { // load asset s according to
asset key

22 if (assets .hasOwnProperty (asset key )) {

23 asset = assets [ asset key |;

24 switch  (asset .type ) {

25 case '"image" :

26 this .load . image (asset_key , asset . source );
27 break ;

28 case "spritesheet"

29 this .load . spritesheet (asset _key , asset . source |,
asset . frame_width , asset . frame_height , asset . frames ,

asset . margin , asset . spacing );

30 break ;

31 case 'tilemap"

32 this .load . tilemap (asset key , asset .source ,
null , Phaser . Tilemap . TILED_JSON);

33 break ;

34 }

35 }

36 }

37 }

38

39 Bomberman. LoadingState . prototype . create = function 0 {
40 "use strict"

41 this . game. state . start (this .next state , true , false ,
this . level data );

42 };

Readingthe Tiled map

We will readthe Tiled mapin the TiledState which the sourcecodeis shownbelow.
First,in theinit methodwe addthetilemapby usingthe assetdescribedn the JSONfile.
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Then,for eachtilesetimagedescribedn the JISONfile, the stateaddsit to themap.In
ourgame,we will useonly onetilesetimage.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. TiledState = function 0 {

4 "use strict" :

5 Phaser . State . call (this );

6

7 this . prefab_classes = {

8 "player” : Bomberman. Player . prototype . constructor
9 "enemy” : Bomberman. Enemy. prototype . constructor
10 i

11 }

12

13 Bomberman. TiledState . prototype =

Object . create (Phaser . State . prototype );

14 Bomberman. TiledState . prototype . constructor
Bomberman. TiledState ;

15

16 Bomberman. TiledState . prototype .init = function (level_data ) {
17 "use strict" ;

18 var tileset_index ;

19 this . level data = level data ;

20

21 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL

22 this . scale . pageAlignHorizontally = true

23 this . scale . pageAlignVertically = true ;

24

25 /I start physics system
26 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
27 this . game. physics . arcade .gravit y.y = 0;

28

29 /[ create map and set tileset

30 this . map = this .game. add. tilemap (level data . map. key);
31 tileset_index = 0;

32 this . map. tilesets . forEach (function (tileset ) {

33 this . map. addTilesetimage (tileset . name,

level data . map ti lesets [tileset index D;

34 tileset_index += 1;

35 }, this );

36 }

37

38 Bomberman. TiledState . prototype . create = function 0 |
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39 "use strict" ;

40 var group_hame , object layer , collision_tiles ;

41

42 /I create map layers

43 this .l ayers = {};

44 this . map. layers . forEach (function (layer ) {

45 this . layers [layer .name] =

this . map. createLayer (layer . name);

46 if (layer . properties .collision ) { // collision layer
47 collision_tiles = [

48 layer . data . f orEach (function (data_row ) { // find
tiles used in the layer

49 data_row . forEach (function (tile ) {

50 /[ check if it's a valid tle index and
isn't already in the list

51 if (tile .index > 0 &&

collision_ tiles .indexOf (tile .index ) === -1) {

52 collision_tiles . push (tile . index );
53 }

54 }, this );

55 },  this );

56 this . map. setCollision ( collision_tiles , true ,
layer . name);

57 }

58 }, this );

59 I/l resize the world to be the size of the current layer
60 this . layers [this . map. layer .name]. resizeWorld ();

61

62 /I create groups

63 this . groups = {};

64 this . level data . groups . forEach (function (group_name ) {
65 this . groups [ group_name | = this . game. add. group ();

66 }, this );

67

68 this . prefabs = {};

69

70 for (object_layer in this . map. objects ) {

71 if (this . map. objects . hasOwnProperty (object layer )) {
72 /[ create layer objects

73 this . map. objects [ object layer ]. forEach (this . create
_Object , this );

74 }

75 }

76}

77
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78 Bomberman. TiledState . prototype . create object = function

(object ) {

79 "use strict"

80 var object y , position , prefab ;

81 /I tiled coordi nates starts in the bottom left corner
82 object y = (object .gid) ? object .y - (this . map. tileHeight
/[ 2) : object .y + (object .height /[ 2);

83 position = {"x" : object .x + (this . map. tileHeight | 2),
"y' . objecty }

84 /I create object according to its type

85 if (this . prefab_classes . hasOwnProperty (object .type )) {
86 prefab = new this . prefab_classes [ object . type ]( this ,
object .name, position , object . properties );

87

88 this . prefabs [ object . name] = prefab ;

89 }

90

91 Bomberman. TiledStat e. prototype .game_over = function 0 {
92 "use strict" ;

93 localStorage . clear ();
94 this . game. state .restart (true , false , this .level data );
95 }

In the createmethod we createthelayers,groupsandprefabs First, we iteratethrough
all layersin the mapobiject,creatingandsavingit. If alayerhasa collision propertywe
setit ascollidable,by looking for all valid tile indicesonit. To createthe groupswe just
iteratethroughall groupsin the JSONfile, creatingthem.

To createthe prefabs,first we will defineagenericPrefabclass,asshownbelow. It
extends€Phaser.Spritandis responsibldor addingitself to its group.So, it is important
thatthe propertieparametecontainthetextureandgroupinformation.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Prefab = function (game_state , name, position
properties ) {

4 "use strict"

5 Phaser . Sprite . call (this , game_state .game, position . X,
position .y, properties . texture );

6

7 this . game_state = game_state ;

8

9 t his . name = name;

10
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11 this . game_state . groups [ properties . group ]. add(this );

12 this . frame = +properties . frame ;

13

14 this . game_state . prefabs [name] = this ;
15 };

16

17 Bomberman. Prefab . prototype =
Object . create (Phaser . Sprite . prototype );
18 Bomberman. Prefab . prototype . constructor = Bomberman. Prefab ;

Finally, to createthe prefabswe iteratethroughthe objectsin the objectslayer. Thereare
threeimportantthingsto noticein theiic r e a t e 1)pThed eardinatesystemstarts

in thebottom left corner,while in Phaseit startsin thetop left corner.As aconsequence,
we haveto changehey coordinateaccordingly.2) We instantiatethe correctprefabby
accessin@fip r e f a b _ntapwattstise elbgecitype. Thisis possibleonly becausall
prefabshavethe sameconstructor3) Sinceour genericPrefabclassrequiresatexture
andgrouppropertiesthosepropertiesnustbe definedin the Tiled mapobjects.
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Creating the player

Our playerprefabcanwalk in thefour directionsanddrop bombs First, in the
constructomwe haveto setits propertiessuchaswalking speedcandbombduration,and
createtheanimationdor walking in eachdirection.

In theupdatemethod we checkfor the cursorsfor movementindthe spacebafor
droppingbomb. For eachdirection,we checkif its correspondingursorkey waspressed
andif theplayeris notalreadymovingin the oppositedirection.If t h athe éasewe set
its velocity accordingly.If the playerjust startedmoving,we startplayingits
correspondingvalking animation.Also, sincew e Ousimgthe sameanimationfor both
left andright directions we haveto setthe prefabscaleproperly.

At theendof theupdatemethod,f theplayervelocityis 0 in bothaxiswe stopthe
currentanimationandsetthe stoppedrameaccordingto the facing propertyof its
physicalbody (thefacingpropertyis automaticallyupdatedoy the physicsengine.For
moreinformation,you cancheckthe documentation

To dropbombswe checkfor thespacebakey, andif it is pressedve call the

id r o p _ bmethol. Do keepthe playerfrom droppingmultiple bombsatthe same

time, whenonebombis droppedwesetafid r o p p i n garidbletottuegyandd o n 6 t
allow otherbombto be dropped We only setthis variableto falseagainwhenthe
spacebakeyis released.

Inthefdd r o p _ bmetholwe will usea pool of objectsto avoidcreatingunnecessary
objects.Theideais to keepa groupwith all the gamebombsand,whenwe needa new
one,we getthefirst deadobjectfrom this group.If thereis nota deadobject,we createa
newone.If thereis one,we justreuseit, avoidingto keepcreatingnewobjects
unnecessarilyAlso, sincethisis a methodwe will usein differentplaces) putit in a
Utils file, receivingasa parametethe pool, the prefabconstructorandits constructor
parameters.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Player = function (game_state , name, position
properti es) {

4 "use strict" ;

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8
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9 this . walking_speed = +properties . walking_speed ;

10 this . bomb_duration = +properties . bomb_duration ;

11 thi s. dropping_bomb = false ;

12

13 this . animations . add("walking_down" , [1, 2, 3], 10, true );
14 this . animations . add( "walking_left" , [4, 5, 6, 7], 10,
true );

15 this . animations . add( "walking_right" , [4, 5, 6, 7], 10,
true );

16 this . animations . add("walking_up" , [0, 8, 9], 10, true );
17

18 this . stopped_frames =[1, 4, 4, 0, 1];

19

20 this . game_state . game. physics . arcade . enable (this );

21 this . body. setSize (14, 12, 0, 4);

22

23 this .cursors =

this . game_state .game. input . keyboard . createCu rsorKeys ();

24 };

25

26 Bomberman. Player . prototype =

Object . create (Bomberman. Prefab . prototype );

27 Bomberman. Player . prototype . constructor = Bomberman. Player ;
28

29 Bomberman. Player . prototype . update = function 0 {

30 "use strict"

31 this . game_stat e. game. physics . arcade . collide (this ,
this . game_state . layers . collision );

32 this . game_state . game. physics . arcade . collide (this ,
this . game_state . groups . bombs);

33 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups . explosions , this .kill , null , this );
34 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups .enemies , this .kill , null , this );
35

36 if (this .cursors .left .isDown && this . body. velocity .x <= 0)
{

Si Il move left

38 this . body. velocity .x = -this . walking_speed ;

39 if (this . body.velocity .y === 0) {

40 /[ change the scale, since we have only one
animation for left and right directions

41 this . scale .setTo (-1, 1);

42 this . animations . play ("walking_left" );

43 }
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44 } else if (this .cursors .right .isDown &&
this . body. velocity .x >= 0) {

45 /[ move right

46 this . body. velocity .x = +this . walking_speed ;
a7 if (this . body. velocity .y === 0) {

48 /I change the scale, since we have only one
animation for left and right directions

49 this . scale .setTo (1, 1);

50 this . animations . play ("walking_right" );
51 }

52 } else {

53 this . body. velocity .x = 0;

54 }

55

56 if (this .cursors .up.isDown && this .body. velocity .y <= 0) {
57 /[ move up

58 this . body. velocity .y = -this . walking_speed ;
59 if (this . body. velocity .x === 0) {

60 this . animations . play ("walking_up" );

61 }

62 } else if (this .cursors .down.isDown &&

thi s. body. velocity .y >= 0) {

63 /Il move down

64 this . body. velocity .y = +this . walking_speed ;
65 if (this . body. velocity .x === 0) {

66 this . animations . play ("walking_down" );
67 }

68 } else {

69 this . body. velocity .y = 0;

70 }

71

72 if (this .body. velocity .x === 0 && this . body. velocity .y ===
0) {

73 /[ stop current animation

74 this . animations . stop ();

75 this . frame = this . stopped frames [this . body. facing ],
76 }

77

78 if (!this .dropping_bomb &&
this . game_state . input . keyboard .isDown ( Phaser . Keyboard . SPACEBAR

{

79 this . drop_bomb ();

80 this . dropping_bomb = true ;
81 }

82
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83 if (this .dropping bomb &&

I'this . game_state . input . keyboard . isDown ( Phaser . Keyboard . SPACEBR)
) {

84 this . dropping_bomb = false ;

85 }

86 }

87

88 Bomberman. Player . prototype . drop_bomb = function 0 {

89 "use strict" :

90 var bomb, bomb_name bomb_position , bomb_properties ;

91 Il get the first dead bomb from the pool

92 bomb_name = this .name + "_bomb " +

this . game_state . groups . bombs. countLiving ();

93 bomb_position = new Phaser . Point (this .x, this .y);

94 bomb_properties = {"texture" : "bomb_spritesheet" , 'group"”
"bombs" , bomb_radius : 3};

95 bomb =

Bomberman. create_prefab _from_pool (this .game_state . groups . bombs,
Bomberman. Bomh prototype . constructor , this .game_state |,
bomb_name bomb_position , bomb_properties );

9 }
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You canalreadycreatea mapwith your playerandseeif i twalking correctly.

Creating the bomb

TheBombprefabwill startwith anexplodinganimationandwhentheanimationis done
it will explode Forthis, we setabombradiuspropertyin the constructorandcreateits
animation,makingit call thekill methodwhentheanimationis complete.

To createthe explosionswe haveto overwritethekill method.In the newkill methodwe
startcreatinganexplosionin thebombposition,andthenwecalltheiic r e at e _e x p | o s i
methodto createthemin eachof thefour directions.Thisme t h padatheterarean

initial index, final index, stepandaxis. By iteratingthroughthoseindices,we createnew

explosiongn apositiongivenby the currentindexandthe axis. If awall tile is found

duringthis processyve stopit. To dothis,weusethefig et Ti | e Fomo mX Y 0
Phaser.Tilemapyhichreturnsatile givena positionin theworld (you cancheckthe
documentatiorior moreinformation).Noticethat,to allow negativeindiceswe must
comparegheabsoutevaluesofii i nahedld f i n a b Alsoywde eusirega pool of

objectsfor the explosion,sincewe will becreatingalot of them.

Thereis onelastthing we haveto doin theBombprefab.In theresetmethodwe haveto
restartthe explodinganimaton, otherwiseit would not play whenwe reusedabomb
objectfrom thebombspool.
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1 var Bomberman = Bomberman || {};

2

3 Bomberman. Bomb = function (game_state , name, position
properties ) {

4 "use strict" :

5 Bomberman. Prefab . call (this , game_state , name, position ,
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . bomb_radius = +properties . bomb_radius ;

10

11 this . game_state . game. physics . arcade . enable (this );

12 this . body.immovable = true ;

13

14 this . exploding_animation =

this . animations . add( "exploding" , [0, 2, 4], 1, false );

15 this . exploding_animation .onComplete . add(this .kill , this );
16 this . animations . play ("exploding" );

17}

18

19 Bomberman. Bomh prototype =
Object . create (Bomberman. Prefab . prototype );

20 Bomberman. Bomh prototype . constructor = Bomberman. Bomp
21

22 Bomberman. Bomh prototype . reset = function (position_x
position.y ) {

23 "use strict"

24 Phaser . Sprite . prototype .reset .call (this , position x
position_y );

25 this . exploding_animation . restart  ();

26 };

27

28 Bomberman. Bomh prototype . kill = function 0 f{

29 "use strict" ;

30 Phaser . Sprite . prototype . kill . call (this );

31 var explosion_name , explosion_position ,
explosion_properties , explosion ;

32 explosion_name = this .name + " _explosion_" +

t his . game_state . groups . explosions . countLiving ();

33 explosion_position = new Phaser . Point (this . position . X,
this . position .vy);

34 explosion_properties = {texture : "explosion_image" , group :
"explosions” , duration : 0.5}
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35 I/l create an explosion in th e bomb position

36 explosion =

Bomberman. create_prefab_from_pool (this . game_state . groups . explosi
ons, Bomberman. Explosion . prototype . constructor , this .game_state ,
37 explosio
n_name, explosion_position , explosion_properties );

38

39 I/l create explosions in each direction

40 this . create_explosions (-1, -this .bomb radius , -1, "x");
41 this . create_explosions (1, this .bomb_radius , +1, "X");

42 this . create_explosions (-1, -this .bomb_radius , -1, "y");
43 this . create_explosions (1, this .bomb_radius , +1, "y");

44 }

45

46 Bomberman. Bomh prototype . create_explosions = function
(initial_index , final_index , Step , axis ) {

47 "use strict" ;

48 var index , explosion_name , explosion_position , explosion
explosion_properties , tile

49 explosion_properties = {texture : "explosion_image" , group :
"explosions” , duration : 0.5}

50 for (index = initial_index ; Math. abs(index ) <=

Math . abs (final_index ); index += step ) {

51 explosion_name = this .name + " _explosion " +

this . game_state . groups . explosions . countLiving ();

52 /I the position is different accoring to the axis

53 if (axis === "X") {

54 explosion_position = new

Phaser . Point (this . position .x + (index * this . width ),

this . posit ion .vy);

55 } else {

56 explosion_position = new

Phaser . Point (this . position .x, this . positon .y + (index *

this . height ));

57 }

58 tile =

this . game_state . map. getTileWorldXY ( explosion_position . X,
explosion_position .y, this . game_state . map. tileWidth ,

this . game_state . map. tileHeight , "collision" );

59 if  (!tile ) {

60 I/l create a new explosion in the new position

61 explosion =

Bomberman. create_prefab_from_pool (this . game_state . groups . explosi
ons, Bomberman. Explosion . prototype . constructor , this . game_state |,
explosion_name , explosion_position , explosion_properties );
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62 } else {
63 break ;
64 }

65 }

66 }

You canalreadytry placingbombsto seeif its working. Sincewesstill d i daneéatéthe
Explosionprefabyet, you canjust commentthis partof the codeor createa dummy
prefabfor now.

Creating explosions

The Explosionprefabwill havea duration whichwill definehow longit will lastuntil it
disappearsThis propertyis setin the constructorandit is usedwhencreatingatimer
which callsthekill methodwhencompleted So,whenthe numberof secondslefinedby
thedurationpropertyelapsesthe Explosionprefabis killed.
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Noticethatwe haveto setthe flautoDestroy propertyof ik i | | _(ini mer o

it hi s. game _ st tofalee,soitiwro enb@deasteoygetiveeails eventfinishes.
Then,inthefir e sneethadwe addanotherkill event,so it will keepworkingwhenan
explosionis reusedrom the pool.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Explosion = function (game_state , name, position
properties ) {

4 "use strict"

5 Bomberman. Prefab . call (this , game_state , name, posit ion ,
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . duration = +properties . duration ;

10

11 this . game_state . game. physics . arcade . enable (this );

12 this . body.immovable = true ;

13

14 Il create the Kkill timer with autoDestroy equals false
15 this . kill_timer = this . game_state .time . create (false );
16 this . kill_timer . add ( Phaser . Timer . SECOND* this . duration
this . kill , this );

17 this . kill_timer . start  ();

18 };

19

20 Bomberman. Explosion . prototype =

Object . create (Bomberman. Pref ab. prototype );
21 Bomberman. Explosion . prototype . constructor
Bomberman. Explosion ;

22

23 Bomberman. Explosion . prototype .reset = function (position_x
position.y ) {

24 "use strict" ;

25 Phaser . Sprite . prototype .reset .call (this , position_ x ,
position_ y );

26 /[ add another Kill event

27 this . kill_timer . add ( Phaser . Timer . SECOND* this . duration ,
this . kill , this );

28 }
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Now you cantry playingagainto seeif the explosionsarebeingcreatedandkilled

properly.
Creating the enemy

Ourenemywill keepwalking in a singleaxis (horizontalor vertical)andwill switch
directionwhenit reachesa maximumwalkeddistanceor it collideswith somethinglike
awall orabomb.To dothis, we startby settingits walking speedwalking distance,
directionandaxisin the constructorWe alsocreategshe enemyanimationsandstartits
velocityin theinitial direction.

In the updatemethodwe managehe animationsaccordingto its velocity in each
direction,in a similar way we did with the player.However,sinceit will alwayswalk in a
singledirectionatonce,wed o rhaveto checkif iti s al@adywalkingin another
direction.

After startingor stoppinganimationswe checkif it hasreachedts maximumdistance,
by subtractinghe currentpositionby the positionin the beginningof the movementlf
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this valueis greateror equalthanthe maximumdistanceto walk, we haveto switchits
direction.Thefswitch_directim @nethodonly revertsthe velocity andsaveshe new
initial position.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Enemy = function (game_state , name, position
properties ) {

4 "use strict" ;

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . walking_speed = +properties . walking_speed ;

10 this . walking_distance = +properties . walking_distance ;
11 this . direction = +properties . direction

12 this .axis = properties . axis ;

13

14 this . previous_position = (this .axis === "X") ? this .x :
this .y;

15

16 this . animations . add("walking_down" , [1, 2, 3], 10, true );
17 this . animations . add( "walking_left" , [4, 5, 6, 7], 10,
true );

18 this . animations . add( "walking_right" , [4, 5, 6, 7], 10,
true );

19 this . animations . add("walking_up" , [0, 8, 9], 10, true );
20

21 this . stopped_frames =[1, 4, 4, 0, 1];

22

23 this . game_state . game. physics . arcade . enable (this );

24 if (this .axis === "x") {

25 this . body. velocity .x = this . direction *

this . walking_speed ;
26 } else {

27 this . body. velocity .y = this . direction *
this . walking_speed ;

28 }

29 }

30

31 Bomberman. Enemy. prototype =
Object . create (Bomberman. Prefab . prototype );
32 Bomberman. Enemy. prototype . constructor = Bomberman. Enemy;,
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33

34 Bomberman. Enemy. prototype . update = function 0 {

35 "use strict"

36 var new_position

37 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . collision , this . switch_direction , null
this );

38 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . bombs, this . switch_direction , null
this );

39 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . explosions , this .kill , null , this );
40

41 if (thi s.body.velocity .x < 0) {

42 /I walking left

43 this . scale .setTo (-1, 1);

44 this . animations . play (“"walking_left" );

45 } else if (this .body.velocity .x > 0) {

46 /I walking right

a7 this . scale .setTo (1, 1);

48 this . animations . play ("walking_right" )i

49 }

50

51 if (this .body.velocity .y < 0) {

52 /[ walking up

53 this . animations . play ("walking_up" );

54 } else if (this .body.velocity .y > 0) {

55 /[ walking down

56 this . animations . pla y("walking_down" );

57 }

58

59 if (this . body. velocity .x === 0 && this . body. velocity .y ===
0) {

60 /[ stop current animation

61 this . animations . stop ();

62 this . frame = this . stopped frames [this . body. facing ],
63 }

64

65 new_position = (this .axis === "x") ? this .x : this .y;
66 if (Math. abs ( new_position - this . previous_position ) >=
this . walking_distance ) {

67 this . switch_direction 0;

68 }

69 };

70
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71 Bomberman. Enemy. prototype . switch_direction
72 "use strict"

73 if (this .axis === "x") {

74 this . previous_position = this .x;
75 this . body. velocity .x *= -1;

76 } else {

77 this . previous_position = this .vy;
78 this . body. velocity .y *= -1;

79 }

80 }

= function 0

You canalrealy try playingwith theenemyprefab,to seeif i twirking.D o nfdrgetto

properlyaddthe collisionsin the prefabsupdatemethod.
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Finishing the game

And now our gameis complete!ln the nexttutorialswe will addsomecontentto it.
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How to Make a Bomberman Game in Phaser i Part 2
By Renan Oliveira

In thelasttutorial we createdhe basicstructurefor aBombermargame.ln this tutorial
w e Ogoiregto addsonme morecontentto it andmakeit morefun to play, with awinning
condition.In this tutorial we will addthefollowing:

A Add targetsthatmustbe destroyedy the playerto find the goalandadvance
levels

A Addingitems,thatmaybefoundafterexploding tiles

A Controllingthe numberof bombsthe playercandrop

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics
A CreatingmapsusingTiled mapeditor

Assetscopyright

Theassetsisedin this tutorial werecreatedoy CemKalyoncu/cemkalyoncandMatt
Hackett/richtauandmadeavailableby fiu s r _ sthiraughthacreativecommons
license wich allowscommercialuseunderattribution.You candownloadthemin
http://opengameart.org/content/boipérty-the-completesetor by downloadingthe
sourcecode.

Sourcecodefiles
You candownloadthetutorial sourcecodefiles here
New levels

In thistutorialw e @Gdldhewlevelsto our game.Sincethefocusof thistutorialis on
creatingthegame notusingTiled to createthemaps,)y o u fdeete createyour ownsor
usethe onesprovidedwith the sourcecode.Thefiguresbelowshowthelevelsl 6 guaing
to use.Justremembeto addthe objectandlayer propertiesasexplainedn thelast
tutorial.
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Showingthe player lives

In this tutorial our playerwill havea startingnumberof lives, which will decreasevery
timeit dies.Whenthe numberof livesreachezero,i t garseover.In additionwe want
to showtheremainingnumberof livesin thescreen.

First,we will modify the Playerprefabto keeptrackingof its numberof lives. To do that,

we startby addinga newpropertyin the constructorNoticethat,sincewed o nwaritto
resetthe numberof livesin eachlevel,we will keepit in thelocalStoragevhenchanging
levels,and the playerwill getits valuefrom thereif available Whenthefirst levelis
loaded we clearthelocalStoragesothe playerwill resetits numberof lives. The

methodsn TiledStatethatchangehelocalStoragarefi n andfin e x t _ lasshownl 0
below aswell.

1 Bomberman. TiledState . prototype .init = function (level_data ) {
2 "use strict"

3 var tileset_index X

4 this . level_data = level _data ;

5

6 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL

7 this . scale . pageAlignHorizontal ly = true ;

8 this . scale . pageAlignVertically = true ;

9

10 /Il start physics system
11 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
12 this . game. physics . arcade . gravity .y = 0;

13

14 /[ create map and set tileset

15 this . map = this .game. add. tlemap (level data . map. key);
16 tileset_index = 0;

17 this . map. tilesets . forEach (function (tileset ) {
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18 this . map. addTilesetimage  (tileset . name,

level_data . map. tilesets [ tileset_index D;

19 tileset_index += 1;

20 }, this );

21

22 if (this .level data . first_level ) {

23 localStorage . clear ();

24 }

25 }

26

27 Bomberman. TiledState . prototype . next level = function 0 {
28 "use strict" :

29 localStorage . number_of lives =

this . prefabs . player .number_of lives ;

30 localStorage . number_of bombs =

this . prefabs . player . number_of bombs ;

31 this . game. state . start ("BootState" , true , false |,
this .level data . next level , "TiledState" );

32 }

We alsohaveto addafi damethodin the Playerprefab,whichwill decreasé¢he player
numberof livesandcheckif i t stllggreaterthanO. If so,it justresetgheplayerto the

initial position.Otherwisej t gameover. Thechangesn the Playerprefabareshown
below.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Play er = function (game_state , name, position
properties ) {

4 "use strict"

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . walking_speed = +properties . walking_speed ;

10 this . bomb_duration = +properties . bomb_duration ;

11

12 this . animations . add("walking_down" , [1, 2, 3], 10, true );
13 this . animations . add( "walking_left" , [4, 5, 6, 7], 10,
true );

14 this . animations . add( "walking_right" , [4, 5, 6, 7], 10,
true );

15 th is . animations . add("walking_up” , [0, 8, 9], 10, true );
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16

17 this . stopped_frames =[1, 4, 4, 0, 1];

18

19 this . game_state . game. physics . arcade . enable (this );
20 this . body. setSize (14, 12, 0, 4);

21

22 this .cursors =

this . game_state . game. input . keyboard . createCursorKeys ();
23

24 this . initial_position = new Phaser . Point (this .x, this .y);
25

26 this . number_of_lives = localStorage . number_of _lives I
+properties . number_of lives ;

27},

28

29 Bomberman. Player . prototype .die = function 0 {

30 "use strict" ;

31 /I decrease the number of lives

32 this . number_of _lives -= 1;

33 if (this .game_state . prefabs .lives . number_of lives <= 0) {
34 /[ if there are no more lives, it's game over

35 this . game_state . game_over ();

36 } else {

37 /[ if there are remaining lives, restart the player
position

38 this . x = this . initial_position . X

39 this .y = this . initial_position .Y

40 }

41 }

To showtheplayernumberof livesin the screenwe will havea Lives prefab.This prefab
will showa heartimagewith thenumberof livesinsideof it. To dothat,we createthe
textin the prefabconstructomith all the necessarypropertiesandin the updatemethod
we changeit to showthe currentnumberof lives of the player.The Lives prefabcodeis
shownbelow.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Lives = function (game_state , name, position
properties ) {

4 "use strict" ;

5 var lives_text_position , lives_text style ,

lives_text properties ;
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6 Bomberman Prefab . call (this , game_state , name, position
properties );

7

8 this . fixedToCamera = true ;

9

10 this . anchor . setTo (0.5);

11 this . scale . setTo (0.9);

12

13 Il create a text prefab to show the number of lives

14 lives_text position = new Phaser . Point (this . positon .Xx -
2, this . position .y + 5);

15 lives_text_style = {font : "l4px Aral" , fill : "#fff" }
16 lives_text properties = {group : "hud" , text :

this . number_of lives , style : lives_ text style h

17 this . lives_text = new

Bomberman. TextPrefab (this . game_state , "lives_text" ,

lives_text position , lives_text_properties );

18 this . lives_text . anchor . setTo (0.5);

19 };

20

21 Bomberman. Lives . prototype =

Object . create (Bomberman. Prefab . prototype );

22 Bomberman. Lives . prototype . constructo r = Bomberman. Lives ;
23

24 Bomberman. Lives . prototype . update = function 0 {
25 "use strict"

26 /[ update to show current number of lives

27 this . lives_text Ctext =

this . game_state . prefabs . player .number_of lives ;

28 }
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You canalreadytry playing with thelives to checkif everythingis working.
Adding targets and the goal

In our game to advanceo the nextlevelthe playermustdestroysometargetsin the
level.Onceall targetshavebeendestroyeda goalwill appeain thelevel. Whenthe
playertoucheghe goal,headvanceso the nextlevel.

To dothat,we will createa Targetprefab,whichwill havea physicalbodyandis
immovable In the updatemetha we checkfor overlapwith explosionsand,if so,we call
thekill method Finally, we overwritethekill methodto besidesalling the Phaser.Sprite
kill method,checkingif thiswasthelastliving target.If so,we mustcreatethegoal. The
codefor the Targetprefabis shownbelow:

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Target = function (game_state , name, position
properties ) {

4 "use strict" ;

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6
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7 this . anchor . setTo (0.5);

8

9 this . game_state . game. physics . arcade . enable (this );
10 this . body. immovable = true ;

11 };

12

13 Bomberman. Target . prototype =

Object . create (Bomberman. Prefab . prototype );

14 Bomberman. Target . prototype . constructor = Bomberman. Target ;
15

16 Bomberman. Target . prototype . update = function 0 {

17 "use strict" ;

18 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups . explosions , this . kil , null , this );
19 }

20

21 Bomberman. Target . prototype . Kill = function 0 {

22 "use strict"

23 var goal_position , goal_properties , goal ;

24 Phaser . Sprite . prototype . kill . call (this );

25 if (this .game_state . groups .targets .countLiving () === 0) {
26 /[ create goal

27 goal_position = new

Phaser . Point (this . game_state .game. world . width / 2,
this . game_state .game. world . height / 2);

28 goal_properties = {texture : "goal_image" , group :
"goals" };

29 goal = new Bomberman. Goal (this . game_state , "goal" |,
goal_position , goal_properties );

30 }

31 }

The Goalprefabis alsosimple,asyou canseein the codebelow. It will havean
immovablephysicalbodytoo, butit will checkfor overlapswith the player.Whenthe
playertoucheghegoal,it will callthefin e x t _ inethedfrdmdTiledState which will
advancdahelevel. Thefin e x t _ mmethodwsalreadyshownbefore,sinceit changes
thelocalStorageNoticethatthis methodusesafin e x t _ prapertgfiord the JISON
file, sowe haveto addit thereaccordingly.

1 var Bomberman = Bomberman || {};

2

3 Bomberman Goal = function (game_state , name, position
properties ) {

4 "use strict" ;
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5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5);

8 this . scale . setTo (0.5);

9

10 this . game_state . game. physics . arcade . enable (this );
11 this . body. immovable = true ;

12}

13

14 Bomberman. Goal . prototype =

Object . create (Bomberman. Prefab . prototype );

15 Bomberman. Goal . prototype . constructor = Bomberman. Goal ;
16

17 Bomberman. Goal . prototype . update = function 0 {

18 "use strict"

19 this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . players , this .reach _goal , null , this );
20 }

21

22 Bomberman. Goal . prototype .reach_goal = function 0 {

23 "use strict"

24 this . game_state . next level () ;

25

You canalreadytry playingwith thetargetsandthe goal,advancingevelsandchecking

if t h e ywarkingproperly.
Limiting the number of bombsthe player candrop

In thistutorial, we will limit the numberof bombsthe playercandropsimultaneouslyTo
dothatwe will changehewaywe controlthe bombdroppingto work in thefollowing
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way: we keeptrackof thetotal numberof bombsthe playercandropandtheindexof the
currentbomb.Whenthe spacebais pressedye first checkif it is possibleto drop
anothetbombby comparingtheindexof the currentbombwith thetotal numberof
bombs.If so,we dropthebombonly if it doesnot collide with analreadydroppedone.
Finally, whenabombis droppedwe haveto updatetheindexof thecurentbomb.The
codebelowshowsthe changesn the Playerprefab.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Player = function (game_state , name, position
properties ) {

4 "use strict" ;

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . walking_speed = +properties . walking_speed ;

10 this . bomb_duration = +properties . bomb_duration ;

11

12 this . animations . add("walking_down" , [1, 2, 3], 10, true );
13 this . animations . add( "walking_left" , [4, 5, 6, 7], 10,
true );

14 this . animations . add( "walking_right" , [4, 5, 6, 7], 10,
true );

15 this . animations . add("walking_up" , [0, 8, 9], 10, true );
16

17 this . stopped_frames =[1, 4, 4, 0, 1];

18

19 this . game_state . game. physics . arcade . enable (this );

20 this . body. setSize (14, 12, 0, 4);

21

22 this .cursors =

this . game_state . game. input . keyboard . createCursorKeys ();
23

24 this . initial_position = new Phaser . Point (this .x, this .y);
25

26 this . number_of_lives = localStorage . number_of _lives [|
+properties . number_of lives ;

27 this . number_of bombs = localStorage . number_of bombs ||
+properties . number_of _bombs ;

28 this . current_bomb_index = 0;

29 }

30
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31 Bomberman. Player . prototype . update = function 0 {
32 "use strict"

33 var colliding_bombs ;

34

35 this . game_state . game. physics . arcade . collide (this ,
this . game_state . layers . walls );

36 this . game_state . game. physics . arcade . collide (this ,
this . game_state . layers . blocks );

37 this . game_state . game. physi cs. arcade . collide (this ,
this . game_state . groups . bombs);

38 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups . explosions , this .die, null , this );
39 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups .enemies , this .die, null , this );
40

41 if (this .cursors .left .isDown && this . body. velocity .x <= 0)
{

42 /I move left

43 this . body. velocity .x = -this . walking_speed ;

44 if (this .body.velocity .y === 0) {

45 /I change the scale, since we have only one
animation for left and right directions

46 this .scale .setTo (-1, 1),

a7 this . animations . play ("walking_left" );

48 }

49 } else if (this .cursors .right .isDown &&
this . body. velocity .x >= 0) {

50 /[ move right

51 this . body. velocity .x = +this . walking_speed ;
52 if (this . body. velocity .y === 0) {

53 /I change the scale, since we have only one
animation for left and right directions

54 this . scale .setTo (1, 1);

55 t his . animations . play ( "walking_right" )i
56 }

57 } else {

58 this . body. velocity .x = 0;

59 }

60

61 if (this .cursors .up.isDown && this . body. velocity .y <= 0) {
62 /[ move up

63 this . body. velocity .y = -this . walking_speed ;
64 if (this .body. velocity .x === 0) {

65 this . animations . play ("walking_up" );

66 }
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67 } else if (this .cursors .down.isDown &&
this . body. velocity .y >= 0) {

68 /[ move down

69 this . body. velocity .y = +this . walking_speed ;

70 if (this . body. velocity .x === 0) {

71 this . animations . play ("walking_down" );

72

73 } else {

74 this . body. velocity .y = 0;

75 }

76

77 if (this .body.velocity .x === 0 && this . body. velocity .y ===
0) {

78 /[ stop current animation

79 this . animations . stop ();

80 this . frame = this . stopped frames [this . body. facing ],
81 }

82

83 /[ if the spacebar is pressed and it is possible to drop
another bomb, try dropping it

84 if

(this . game_state . inpu t. keyboard . isDown ( Phaser . Keyboard . SPACEBAR
&& this . current_bomb_index < this . number_of bombs ) {

85 colliding_bombs =

this . game_state . game. physics . arcade . getObjectsAtLocation (this . x,
this .y, this .game_state . groups . bombs);

86 /[ drop the bomb only if it does not -collide with
another one

87 if  (colliding_bombs .length === 0) {

88 this . drop_bomb ();

89 }

90 }

91 }

92

93 Bomberman. Player . prototype . drop_bomb = function 0 {
94 "use strict" ;

95 var bomb, bomb_name bomb_position , bomb_properties ;

96 Il get the first dead bomb from the pool

97 bomb_name = this .name + "_bomb " +

this . game_state . groups . bombs. countLiving ();

98 bomb_position = new Phaser . Point (this .x, this .y);

99 bomb_properties = {"texture" : "bomb_spritesheet" , "group"
"bombs" , bomb_radius : 3}

100 bomb =

Bomberman. create_prefab_from_pool (this . game_state . groups . bombs,
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Bomberman. Bomh prototype . constructor , this .game_state ,

bomb_name bomb_position , bomb_properties );
101 this . current_bomb _index += 1;
102 };

In addition,we haveto changehe Bomb prefabto decreas¢heindexof the current
bombwhenit explodesThis modificationis shownin the codebelow.

1 Bomberman. Bomh prototype . explode = function 0 {

2 "use strict" :

3 this . kill  ();

4 var explosion_name , explosion_position ,

explosion_properties , explosion , wall tile , block_tile ;

5 explosion_name = this .name + " _explosion " +

this . game_state . groups . explosions . countLiving ();

6 explosion_position = new Phaser . Point (this . position . X,
this . position .vy);

7 explosion_properties = {texture : "explosion_image" , group :
"explosions” , duration : 0.5}

8 Il create an explosion in the bomb position

9 explosion =

Bomberman. create_prefab_from_pool (this . game_state . groups . explosi
ons, Bomberman. Explosion . prototype . constructor , this .game_state ,
10 explosio
n_name, explosion_position , explosion_properties );

11

12 /I create explosions in each direction

13 this . create_explosion s(-1, -this .bomb radius , -1, "X");
14 this . create_explosions (1, this .bomb_radius , +1, "X");

15 this . create_explosions (-1, -this .bomb radius , -1, "y");
16 this . create_explosions (1, this .bomb radius , +1, "y");

17

18 this . game_state . prefabs . pl ayer . current_bomb_index -= 1,
19 };
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Try playingnhow andseeif you cancontrolthe maximumnumberof droppedoombs.Try

changingt andcheckif it worksproperly.
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Adding items

Whenatiled is destroyedy a bomb,eventuallyanitem shouldappeato the player.To
dothat,first we will createa genericltem prefab,asshownbelow. This prefabwill have
animmovablephysicalbody,which overlapswith explosionsandthe player.Whenit
collideswith anexplosion theitemis destroyedandwhenit collideswith aplayer,it is
collected We alsowrite a defaultficollect_itend method which justKkills it.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Item = function (game_state , name, position
properties ) {

4 "use strict"

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . game_state . game. physics . arcade . enable (this );
10 this . body. immovable = true ;

11

12 this . scale . setTo (0.75);

13 };

14

15 Bomberman. Item . prototype =
Object . create (Bomberman. Prefab . prototype );

16 Bomberman. Item . prototype . constructor = Bomberman. Item ;
17

18 Bomberman. Item . prototype . update = function 0 {

19 "use strict"

20 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups . players , this . collect item , hull , this );
21 }

22

23 Bomberman. Item . prototype . collect_item = function 0 {
24 "use strict"

25 /[ by default, an item is destroyed when collected
26 this . kill  ();

27 }

Now, we aregoingto createotherprefabsthatwill extenditemandwill overwritethe
ficollect_itend method.We aregoingto createtwo items:

1) Life item,whichwill increasehe playernumberof lives

2) Bombitem,which will increaseghe numberof bombsthe playercandrop

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 180


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

TheLifeltem prefabcodeis shownbelow. Sincewe alreadyhaveour genericltem
prefab,we only haveto overwritetheficollect_itend method whichincreaseheplayer
numberof lives.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Lifeltem = function (game_state , name, position
properties ) {

4 "use strict"

5 Bomberman. Item . call (this , game_state , name, position
properties );

6 };

7

8 Bomberman. Lifeltem . prototype =
Object . create (Bonberman. Item . prototype );

9 Bomberman. Lifeltem . prototype . constructor = Bomberman. Lifeltem ;
10

11 Bomberman. Lifeltem . prototype . collect_item = function (item ,
player ) {

12 "use strict" ;

13 Bomberman. Item . prototype . collect_item .call (this );

14 player . number_of lives += 1;

15 };

The Bombltemprefabcodeis similarandshownbelow. In theficollect_iteno methodwe
only haveto increasehe playernumberof bombs limited by a maximumnumber.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Bombltem = fu nction (game_state , name, position
properties ) {

4 "use strict"

5 Bomberman. Item . call (this , game_state , name, position
properties );

6

7 this . MAXIMUM_ NUMBER_OF BOMBS5;

8}

9

10 Bomberman. Bombltem . prototype =

Object . create (Bomberman. Item . prototype );

11 Bomberman. Bombltem . prototype . constructor =
Bomberman. Bombltem ;

12
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13 Bomberman. Bombltem . prototype . collect_item = function (item ,

player ) {

14 "use strict"

15 Bomberman. Item . prototype . collect_item .call (this );

16 I/l increases the player number of bombs, limited by a
maximum

17 player . number_of bombs = Math. min(player .number_of bombs +
1, this . MAXIMUM_NUMBER_OF_BOMBS

18 };

Finally, we haveto createtheitemswhenatile is destroyedFirst, we will adda property
in our TiledSatecontainingall theitemsprobabilitiesandpropertiesasshownbelow.
Oneimportantthing is thattheitemsareorderedby their probabilities with the lower
probabilityitem beingthefirst one.

1 Bomberman. TiledState = function 0 {

2 "use str ict" ;

3 Phaser . State . call (this );

4

5 this . prefab_classes = {

6 "player" : Bomberman. Player . prototype . constructor
7/ "enemy" : Bomberman. Enemy. prototype . constructor

8 "target” : Bomberman. Target . prototype . constructor
9 " life_item" : Bomberman. Lifeltem . prototype . constructor
10 "bomb_item" : Bomberman. Bombltem . prototype . constructor
11 %

12

13 /[ define available items

14 this .items = {

15 life_item : {probability - 0.1, properties : {texture
“life_i tem_image" , group : "items" }},

16 bomb_item : { probability . 0.3, properties : {texture
"bomb_item_image" , group : ‘items" }}

17 %

18 };

Now, in theBombprefab,afterwe destroyatile we haveto checkif aitem mustbe
createdTo dothat,we geneatearandomitem usingPhaserandomdatageneratolfor
moreinformation,you cancheckthe documentatio)) anditeratethroughall the available
itemscomparinghe generatechumberwith theitem probability. If thegeneratechumber
Is lower thanthe probability of anitem, we createt andstoptheloop. Sincetheitemsare
orderedby probability, thelesslikely oneswill havepriority. The Bomb prefab
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modificationsareshownbelow. Noticethatwe call thefic h e ¢ k _miethoéatrtlte end
offic r eat e e amuileuseapoahos abjectsto createtheitems.

1 Bomberman. Bomh prototype . create_explosions = function
(initial_index , final_index , Step , axis ) {

2 "use strict"

3 var index , explosion_name , explosion_position , explosion
explosion_properties , wall_tile , block_tile ;

4 explosion_properties = {texture : "explosion_image" , group :
"explosions” , duration : 0.5}

5 for (index = initial_index ; Math. abs(index ) <=

Math . abs (final_index ); index += step ) {

6 explosion_name = this .name + "_explosion_" +

this . game_state . groups . explosions . countLiving ();

7 /I the position is different accoring to the axis

8 if (axis === "x") {

9 explosion_positi on = new

Phaser . Point (this . position .x + (index * this . width ),

this . position .vy);

10 } else {

11 explosion_position = new

Phaser . Point (this . position .x, this . positon .y + (index *
this . height ));

12 }

13 wall_tile =

this . game_st ate . map. getTileWorldXY  ( explosion_position X,
explosion_position .y, this .game_state . map. tileWidth ,

this . game_state . map. tileHeight , 'walls" );

14 block_tile =

this . game_state . map. getTileWorldXY ( explosion_position . X,
explosion_position .y, this . game_stat e. map. tileWidth

this . game_state . map. tileHeight , "blocks" );

15 it (!wall_tile && ! block_tile ) {

16 I/l create a new explosion in the new position

17 explosion = 18

Bomberman. create_prefab_from_pool (this . game_state . groups . explosi
ons, Bomberman. Explosion . prototype . constructor , this .game_state |,
explosion_name , explosion_position , explosion_properties );

18 } else {

19 if (block tile ) {

20 /[ check for item to spawn

21 this . check_for_ite m{ x: block tile X *

block _tile . width , y: block_tile .y * block_tile . height },
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22 {x: block_tile . width , y:
block tile . height });

23 this . game_state . map. removeTile ( block tile . X,
block_tile .y, "blocks" );

24 }

25 break ;

26 }

27 }

28 }

29

30 Bomberman. Bomh prototype . check for_item = function

( block_position , block_size ) {

31 "use strict"

32 var random_number , item_prefab name , item ,
item_probability , item_name , item_position , item_properties ,
item_constructor , item_prefab ;

33 random_number = this . game_state . game. rnd . frac ();

34 I/l search for the first item that can be spawned

35 for (item_prefab_name in this . game_state .items ) {

36 if

(this . game_state .items . hasOwnProperty (item_prefab _name )) {
37 item = this . game_state .items [item_prefab_name |;
38 item_probability = item . probability ;

39 /[ spawns an item if the random number is less
than the item probability

40 if (random _number < item_probability ) {

41 item_name = this .name + " _items_" +

this . game_state . groups [item . properties . group ]. countLiving ();
42 item_position = new

Phaser . Point ( block position . X + (block size .x / 2),
block_position .y + (block_size .y / 2)),

43 console . log (item_position );

44 item_properties = item . properties ;

45 item_constructor =

this . game_state . prefab _classes [item_prefab_name |,

46 item_prefab =

Bomberman. create_pr efab_from_pool (this .game_state . groups .items ,
item_constructor , this . game_state , item_name , item_position ,
item_properties );

a7 break ;

48 }

49 }

50 }

51
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Now you cantry playingto seeif theitemsarebeingcreateccorrectly,andift hey 6 r e

havingthe correcteffectin thegame.
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Finishing the game

And now we finishedthis tutorial! We addedsomenice contentmakingit morefun to
play. In the nexttutorial we will makeit multiplayer,addinganotherplayerto it! Let me
know your opinionof this tutorialandwhatyou would like to seein future ones.
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How to Make a Bomberman Game in Phaser i Part 3
By Renan Oliveira

In thelasttutorial, we addedcontentto our Bombermargame suchaslives, itemsand
morelevels.In this tutorial, we will makeit multiplayer,by addinga secondplayer.We
will alsoadda battlegamemode,wherethetwo playersmustcompeteagainseachother.
Thefollowing topicswill becovered:

A Creatinga Phaseplugin to receiveuserinput

A Making thegamemultiplayer

A Creatinganewgamemode

A Creatingatitle screerwith thetwo gamemodeoptions

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics
A CreatingmapsusingTiled mapeditor

Assetscopyright

Theassetsisedin this tutorial werecreatecby CemKalyoncu/cemkalyoncandMatt
Hackett/richtauandmadeavailableby fiu s r _ sthiraughthecreativecommons
license which allowscommercialuseunderattribution.You candownloadthemin
http://opengameart.org/content/boiparty-the-completesetor by downloadingthe
sourcecode.

Sourcecodefiles
You candownloadthetutorial sourcecodefiles here
Creating a Phaserplugin to receiveuser input

In Phaseryou cancreatepluginsto addfunctionalitiesto your engine(you cancheckthe
documentatiorior moreinformation).In this tutorial, we will createa Phaserpluginthat
will reada JSONfile containingall theuserinputdata.This JSONfile musthavethekey
for eachaction,andwhatactionshouldbe executedor eachkey.

TheJSONfile belowshowsthe userinputdatal usedfor thistutorial. You cancreate
your own by changingthe key for eachactionasyou prefer.In thisfile we definealist of
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http://phaser.io/docs/2.4.4/Phaser.Plugin.html

inputsfor eachpossiblekey event(keyDown,keyUp, keyPress)For eachuserinputwe
definethekey, the callbackfunctionandthe argumentskFor examplejn the keyDown
eventsthekeyiUPowill callfip | a y e r witimtbeargumentsio, -1]Joandiit r yweo
will definethis callbackfunctionlater).

1

2 "keydown" : {

3 "UP": {

4 "callback" : "player.change _movement" ,
5 "args" : [0, -1, true ]

6 }

7 "DOWN? {

8 "callback"” : "player.change _movement" ,
9 "args" : [0, 1, true ]

10 h

11 "LEFT" : {

12 "callback” : "player.change_movement" :
13 "args" : [-1, O, true ]

14 L

15 "RIGHT" : {

16 "callback" : "player.change_movement" ,
17 "args" : [1, 0, true ]

18 h

19 "SPACEBAR" {

20 "callback” : "player.try_dropping_bomb"
21 }

22 h

23 "keyup" : {

24 "UP": {

25 "callback” : "player.change_movement" ,
26 "args" : [0, -1, false ]

27 }

28 "DOWN?" {

29 "callback" : "player.change_movement" ,
30 "args" : [0, 1, false ]

31 I

32 "LEFT" : {

33 "callback" : "player.change_movement" ,
34 "args" : [-1, O, false ]

35 h

36 "RIGHT" : {

37 "callback” : "player.change_movement" ,
38 "args" : [1, 0, false ]

39 }
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40  }
41 )

Now, we haveto write our plugin code.We startby creatinga classthatextends
Phaser.PluginThe Phaser.Plugiclasshasamethodfi n whichwe mustuseasour
constructor.This methodwill receivethe userinput dataasparameterandwill createan
objectmapping for eacheventtype,eachkeyto its callbackfunction. The callback
functionmustdefinethe prefabandits methodthatwill becalled. Then,we addanevent

for eachpossiblekey event,callingthemethodfip r ocess i nput oO.
1 var Phaser = Phaser || {}

2 var Bomberman = Bomberman || {};

3

4 Bomberman. Userlnput = function (game, parent , game_state ,
user_input_data ) {

5 "use strict" ;

6 Phaser . Plugin . call (this , game, parent );

7}

8

9 Bomberman. Userinput . prototype =

Object . create (Phaser . Plugin . prototype );

10 Bomberman. Userinput . prototype . constructor
Bomberman. Userlnput ;

11

12 Bomberman. Userlnput . prototype .init = function (game_state ,
user_input_data ) {

13 "use strict" ;

14 var input_type , key, key code ;

15 this . game_state = game_state ;

16 this .user _inputs = {"keydown" : {}, “keyup" : {},
"keypress" : {}}
17

18 /I instantiate object with user input data provided
19 /I each event can be keydown, keyup or keypress

20 /I separate events by key code

21 for (input_type in user_input_data ) {

22 if  (user_input_data . hasOwnProperty (input_type )) {
23 for (key in user_input_data [ Input_type ] {
24 if

(user_input_data [ input_type ]. hasOwnProperty (key)) {

25 key code = Phaser . Keyboard [ key |;

26 this . user_inputs [input_type ][ key code | =
user_input_data [ input_type ][ key];

27 }
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28 }

29 }

30 }

31

32 /[ add callback for all three events

33 this . game. input . keyboard . addCallbacks (this |,

this . proce ss_input , this . process input , this . process input );
34 }

35

36 Bomberman. Userlnput . prototype . process_input = function
(event ) {

37 "use strict" :

38 var user_input , callback data , prefab ;

39 if (this .user_inputs [event .type | &&

this . user_inputs [event.type ][ event . keyCode]) {

40 user_input =

this . user_inputs [event . type ][ event . keyCode |;

41 if  (user_input ) {

42 callback data = user_input . callback .split ("." );
43 /I identify prefab

44 prefab =

this . game_state . prefabs [ callback data [ O]];

45 /[ call correct method

46 prefab [ callback data [ 1]]. apply (prefab |,
user_input . args );

47 }

48 }

49 1},

Themethodfip r o0 ¢ e s sdentifiegthe dveénttype andkey andgetsthe callback
information. Fromthe callback,it usesJavascripsplit functionto identify the prefaband
themethodandcall it passingheargumentslefinedin theuserinputfile.

Now, we haveto definethefimo v andiit r vy _ d r o p pmethgdsnathe Ridyer
prefab.Thefirstmethodwill receivethedirectionandif the playershouldstartor stop
moving.By doingso,we canusethe samemethodto moveor stopthe playerin each
direction,asyou canseein theuserinputfile. The playerprefabsetsanobjectmove
accordingo thegivendirection.Then,in the Playerprefabupdatemethod,nsteadof
checkingfor pressedeys,we only checkif the moveobjectis truefor eachdirection.
Fortheit r vy _d r o p pmethgdwejustmbvédthe pieceof coderesponsibldor
droppirg bombsfromthefiu p d artetbodl.The codebelowshowsthenecessary
modificationsin the Playerprefab.
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1 var Bomberman = Bomberman || {};

2

3 Bomberman. Player = function (game_state , name, position
properties ) {

4 "use strict"

5 Bomberman. Prefa b. call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . walking_speed = +properties . walking_speed ;

10 this . bomb_duration = +properties . bomb_duration ;

11

12 this . animations . add("walking_down" , [1, 2, 3], 10, true );
13 this . animations . add( "walking_left" , [4, 5, 6, 7], 10,
true );

14 this . animations . add( "walking_right" , [4, 5, 6, 7], 10,
true );

15 this . animations . add("walking_up" , [0, 8, 9], 10, true );
16

17 this . stopped_frames =[1, 4, 4, 0, 1];

18

19 this . game_state . game. physics . arcade . enable (this );

20 this . body. setSize (14, 12, 0, 4);

21

22 this . initial_position = new Phaser . Point (this .x, this .y);
23

24 this . number_of _lives = localStorage . number_of lives |
+propert ies . number_of lives ;

25 this . number_of bombs = localStorage . number_of bombs ||
+properties . number_of_bombs ;

26 this . current_bomb_index = 0;

27

28 this . movement = {left : false , right : false , up: false |,
down: false };

29 }

30

31 Bomberman. Playe r . prototype =

Object . create (Bomberman. Prefab . prototype );

32 Bomberman. Player . prototype . constructor = Bomberman. Player ;
33

34 Bomberman. Player . prototype . update = function 0 |

35 "use strict"

36 this . game_state . game. physics . arcade . collide (this ,

this . game_state . layers . walls );
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37 this . game_state . game. physics . arcade . collide (this ,
this . game_state . layers . blocks );

38 this . game_state . game. physics . arcade . collide (this ,
this . game_state . groups . bombs);

39 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups . explosions , this .die, null , this );
40 this . game_state . game. physics . arcade . overlap (this ,
this . game_state . groups .enemies , this .die, null , this );

41

42 if (this . movement. left && this . body. velocity .x <= 0) {
43 Il move left

44 this . body. velocity .x = -this . walking_speed ;

45 if (this . body. velocity .y === 0) {

46 /[ change the scale, since we have only one
animation for left and right directions

a7 this . scale .setTo (-1, 1);

48 t his . animations . play ("walking_left" );

49

50 } else if (this . movement.right && this . body. velocity .x >=
0) {

51 /[ move right

52 this . body. velocity .x = +this . walking_speed ;

53 if (this . body. velocity .y === 0) {

54 /[ change the scale, since we have only one
animation for left and right directions

55 this . scale .setTo (1, 1);

56 this . animations . play ("walking_right" );

57 }

58 } else {

59 this . body. velocity .x = 0;

60 }

61

62 if (this . movement. up && this . body. velocity .y <= 0) {
63 /[ move up

64 this . body. velocity .y = -this . walking_speed ;
65 if (this . body. velocity .x === 0) {

66 this . animations . play ("walking_up" );

67 }

68 } else if (this . movement.down && this . body. velocity .y >=
0) {

69 /[ move down

70 this . body. velocity .y = +this . walking_speed ;
71 if (this .body. velocity .x === 0) {

72 this . animations . play ("walking_down" );
73 }
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74 } else {

75 th is . body. velocity .y = 0;

76 }

77

78 if (this . body. velocity .x === 0 && this . body. velocity .y ===
0) {

79 /[ stop current animation

80 this . animations . stop ();

81 this . frame = this . stopped_frames [this . body. facing |;
82 }

83 }

84

85 Bomberman. Player . prototype .change _movement = function
(direction_x , direction.y , move) {

86 "use strict"

87 if  (direction_x < 0) {

88 this . movement. left = move;

89 } else if (direction_x > 0) {

90 this . movement. right = move;

91 }

92

93 if  (direction_y < 0) {

94 this . movement. up = move;

95 } else if (direction_y > 0) {

96 this . movement. down = move;

97 }

98 }

99

100 Bomberman. Player . prototype . try_dropping_bomb = function 0 {
101 "use strict" ;

102 var colliding_bombs ;

103 /[ if it is possible to drop another bomb, try dropping
it

104 if  (this . current_bomb_index < this . number_of bombs ) {
105 colliding_bombs =

this . game_state . game. physics . arcade . getObjectsAtLocation (this . x,
this .y, this .game_state . groups . bombs);

106 /[ drop the bomb only if it does not -collide with
another one

107 if  (colliding_bombs .length === 0) {

108 this . drop_bomb ();

109 }

110

111 };
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Finally, we haveto addour plugin in the gamestate First, we haveto changehe JSON
levelfile to tell the LoadingStatevhichfile containsthe userinput, asshownbelow.

1

2 "assets" : {

3 "map_tiles" : {"type" : "image" , "source"
"assets/images/bomberman_spritesheet.png” 3

4 "player_spritesheet" . {"type" : "spritesheet" , 'source"
"assets/images/player_spritesheet.png” , 'frame_width" : 16,
"frame_height" . 16},

5 "bomb_spritesheet” . {"type" : "spritesheet" , "source"
"assets/images/bomb_spritesheet.png” , 'frame_width" : 16,
"frame_height" . 16},

6 "enemy_spritesheet" . {"type" : "spritesheet" , "source"
"assets/images/enemy_spritesheet.png" , frame_width" : 16,
"frame_height" . 16},

7 "explosion_image" - {"type" : "image" , "source"
"assets/images/explosion.png" I3

8 "heart_image" : {"type" : "image" , "source"
"assets/images/heart.png" }

9 "target_image" - {"type" : "image" , "source"
"assets/images/target.png" }

10 "goal_image" : {"type" : "image" , "source"
"assets/images/portal.png” I3

11 “lif e_item_image" {"type" "image" , "source"
"assets/images/life_item.png" }

12 "bomb_item_image" {"type" "image" , "source"
"assets/images/bomb_item.png" 1

13

14 "level_tilemap” : {"type" : "tlemap" , "source"
"assets/maps/levell_map. json" }

15},

16 "groups” : |

17 "targets"

18 “items"

19 "explosions” ,

20 "bombs" ,

21 "goals”

22 "enemies"

23 "players"

24 "hud"

25 I,

26 "map" . {

27 "key" : "level_tilemap"” :
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28 "tilesets" o ["map_tiles" ]

29 b

30 "user_input" . "assets/levels/user_input.json” ,
31 "next_level" . "assets/levels/level2.json" ,

32 "first_level" . true

33 }

Now, we haveto changethe LoadingStateéo loadthe userinputfile andaddthe plugin in
thefic r e anetleodof TiledState The codebelowshowthe modificationsin both
classes.

1 Bomberman. LoadingState . prototype . preload = function 0 {
2 "use strict" ;

3 var assets , asset loader , asset key , asset ;

4 assets = this .level data . assets ;

5 for (asset key in assets ) { // load assets according to
asset key

6 if (assets .hasOwnProperty (asset key )) {

7 asset = assets [ asset key |;

8 switch  (asset .type ) {

9 case '"image"

10 this .lo ad. image (asset_key , asset .source );
11 break ;

12 case "spritesheet"

13 this .load . spritesheet (asset key , asset . source |,
asset . frame_width , asset . frame_height , asset . frames ,

asset . margin , asset .spacing );

14 break ;

15 case 'tilemap"

16 this .load . tilemap (asset key , asset .source ,
null , Phaser . Tilemap . TILED_JSON);

17 break ;

18 }

19 }

20 }

21 /l  load user input file

22 if (this .level data .user_input ) {

23 this . load . text ("user_input" ,

this .level data . user_input );

24 }

25 };

1 Bomberman. TiledState . prototype . create = function 0 {

2 "use strict" ;

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 195


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

3 var group_name , object layer , collision_tiles ;

4

5 /[ create map layers

6 this . layers = {};

7 this . map. layers . forEach (function (layer ) {

8 this . layers [layer .name] =

this . map. createLayer (layer . name);

9 if (layer . properties . collision ) { /I collision layer
10 collision_tiles = [

11 layer . data . forEach (function (data_row ) { // find
tiles used in the layer

12 data_row . forEach (function (tile ) {

13 /[ check if it's a valid tle index and
isn't already in the list

14 if (tle .index > 0 &&

colli  sion_tiles . indexOf (tile .index ) === -1) {

15 collision_tiles . push (tile . index );
16 }

17 }, this );

18 },  this );

19 this . map. setCollision (collision_tiles , true
layer . name);

20 }

21 }, this );

22 I/l resize the world to be the size of the current layer
23 this . layers [this . map. layer .name]. resizeWorld ();

24

25 /[ create groups

26 this . groups = {};

27 this . level data . groups . forEach (function (group_name ) {
28 this . groups [ group_name | = this . game. add. group ();

29 }, this );

30

31 this . prefabs = {};

32

33 for (object_layer in this . map. objects ) {

34 if (this . map. objects .hasOwnProperty (object layer )) {
35 /[ create layer object s

36 this . map. objects [ object_layer ]. forEach (this . create
_Object , this );

37 }

38 }

39
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40 this . game. user_input =

this . game. plugins . add( Bomberman. Userlnput , this
JSON parse (this . game. cache . getText ("user_input" )));
41

42 this . init_hud ();

43 1

You canalreadytry playing your gamewith the userinputfile. Nothingshouldchangen
thegameplaytheonly differenceis in thecode.

Adding a new player

Now thatw e 6harellingall the userinputwith our plugin, it become®aserto add
anothemplayer.We just haveto addanotherPlayerprefabin our gameandaddits
correspondentiserinputin theuserinputfile. The newuserinputfile is shownbelow.
Noticethattheprefabiip | a yexomesip | a y andwe addthe userinputfor

fip | ayaswel. o

1

2 "keydown" : {

) "W {

4 "callback” : "playerl.change_movement" ,
5 "args" : [0, -1, true ]

6 13

7 "S"

8 "callback" : "playerl.change_movement" ,
9 "args" : [0, 1, true ]

10 %

11 "A |

12 "callback” : "playerl.change_movement" ,
13 "args" : [-1, O, true ]

14 L

15 "D":

16 "callback" : "playerl.change_movement" ,
17 "args" : [1, 0, true ]

18 ¥

19 "Z" A

20 "callback” : "playerl.try_dropping_bomb"
21 h

22 u":

23 "callback” : "player2.change movement" ,
24 "args" : [0, -1, true ]

25 )

26 "J' |
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

"callback"
"args" : [O,

. "callback"
"args" : [-1,

"callback" :
"args" : [1,

. "callback"

i<eyu p" : {

"callback"
"args" : [O,

"S"r |
"callback" :
"args" : [O,

"callback"
"args" : [-1,

o
"callback"
"args" : [1,

"callback"
"args" : [O,

Iy
"callback" :
"args" : [O,

."callback" :
"args" : [-1,
h
IIKII: {

"player2 .change_movement"

1, true ]

"player2.change_movement"
0, true ]

"player2.change_movement"
0, true ]

"player2.try_dropping_bomb"

"playerl.change_movement"

-1, false ]

"playerl.change_movement"
1, false ]

"playerl.change_movement"
0, false ]

"playerl.change_movement"
0, false ]

"player2.change_movement"
-1, false |

"player2.change_movement"
1, false ]

"player2.change_movement"
0, false ]
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72 "callback" : "player2.change_movement" ,
73 "args" : [1, 0, false ]

74 }

75 }

76 }
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We alsoneedto updatethe mapsto addthe new player.Thosearethe mapsl created.

You canusethem,which areavailablein the sourcecode,or createyour own.

Therearesomeotherthingswe mustchangesoour gamestill works. First, we must
changeour Lives prefabsoit knowswhich playerlivesit shouldshow.We do this by
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addinga propertywith the playerprefabname,soin thefiu p d antetbodlit cangetthe
correctPlayerprefabandupdatethe numberof lives correctly.We alsochangethe

A ni t méthodindTiledStateto showthe numberof lives of eachplayer.Thecodes
belowshowthe modificationsin the Lives prefabandTiledState.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Lives = function (game_state , name, position
properties ) {

4 "use strict"

5 var lives_text_position , lives_text_style ,

live s text properties ;

6 Bomberman. Prefab . call (this , game_state , name, position
properties );

7

8 this . player = properties . player ;

9

10 this . fixedToCamera = true ;

11

12 this . anchor . setTo (0.5 );
13 this . scale . setTo (0.6 );

14

15 /| create a text prefab to show the number of lives

16 lives_text position = new Phaser . Point (this . position .Xx -
2, this . position .y + 5);

17 lives_text style = {font : "10px Arial" , fill : "#ff" };
18 lives_text properties = {group : "hud" , text :

this . number_of lives , style : lives_text style b

19 this . lives_text = new

Bomberman. TextPrefab (this . game_state , "lives_text" ,

lives_text position , lives_text_properties );

20 this . lives_text . anchor . setTo (0.5);

21 }

22

23 Bomberman. Lives . prototype =
Object . create (Bomberman. Prefab . prototype );

24 Bomberman. Lives . prototype . constructor = Bomberman. Lives ;
25

26 Bomberman. Lives . prototype . update = function 0 {

27 "use strict" ;

28 /[ update to show current number of lives

29 this . lives_text Ctext =

this . game_state . prefabs [this . player ]. number_of lives ;
30 }
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1 Bomberman. TiledState . prototype . init_hud = function 0 |
2 "use strict"

3 var playerl_lives_ position , playerl_lives_properties ,
playerl_lives , player2_lives_position , player2_lives_properties ,
player2_lives X

4

5 I/l create the Ilives prefab for playerl

6 playerl_lives position = new Phaser . Point (0.1 *

this . game. world . width , 0.07 * this . game. world . height );

7 playerl_lives_properties = {group : "hud" , texture :
"heart_image" , number_of liv es: 3, player : "playerl" }

8 playerl_lives = new Bomberman. Lives (this , "lives"
playerl lives position , playerl_lives_properties );

9

10 I/l create the lives prefab for player2

11 player2_lives position = new Phaser . Point (0.9 *

this . game. world . width , 0.07 * this . game. world . height );

12 player2_lives_properties = {group : "hud" , texture
"heart_image" , number_of lives : 3, player : "player2" }

13 player2_lives = new Bomberman. Lives (this , "lives"
player2_lives_position , player2_lives_properties );

14 };

Also, whenabombexplodesijt decreasethe currentbombindexof its owner.Sincenow
we havetwo possibleowners the bombmustknow which oneit shoulddecreasé¢he
currentbombindex.We caneasilydo thatby addinga propertywith thebombowner,as
thecodebelowshows.Then,whenaplayercreatesabomb,it passedts objectasa
parameteto thebomb.This modificationsarealsoshownbelow.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Bomb = function (game_state , name, position
pro perties ) {

4 "use strict"

5 Bomberman. Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . bomb_radius = +properties . bomb_radius ;

10

11 this . game_state . game. physics . arcade . enable (this );
12 this . body. immovable = true ;

13
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14 this . exploding_animation =

this . animations . add("exploding® , [0, 2, 4], 1, false );

15 this . exploding_animation . onComplete . add(this . explode ,
this );

16 this . animations . play ("exploding" );

17

18 this . owner = properties . owner;

19 };

20

21 Bomberman. Bomh prototype =
Object . create (Bomberman. Prefab . prototype );

22 Bomberman. Bomh prototype . constructor = Bomberman. Bomp

23

24 Bomberman. Bomh prototype . explode = function 0 {

25 "use strict"

26 this . ki Il ();

27 var explosion_name , explosion_position ,

explosion_properties , explosion , wall_tile , block_tile ;

28 explosion_name = this .name + " _explosion_" +

this . game_state . groups . explosions . countLiving ();

29 explosion_position = new Phaser . Point (this . position . X,
this . position .vy);

30 explosion_properties = {texture : "explosion_image" , group :
"explosions” , duration : 0.5}

gill Il create an explosion in the bomb position

32 explosion =

Bomberman. create_prefab_from_pool (this . game_state . groups . explo si
ons, Bomberman. Explosion . prototype . constructor , this .game_state ,
33 explosio
n_name, explosion_position , explosion_properties );

34

35 I/l create explosions in each direction

36 this . create_expl osions (-1, -this .bomb_radius , -1, "x");
37 this . create_explosions (1, this .bomb_radius , +1, "X");

38 this . create_explosions (-1, -this .bomb _radius , -1, "y");
39 this . create_explosions (1, this .bomb radius , +1, "y");

40

41 this . owner. current bo mb_index -= 1,

L2

1 Bomberman. Player . prototype . drop_bomb = function 0 {

2 "use strict"

3 var bomb, bomb_name bomb_position , bomb_properties ;

4 Il get the first dead bomb from the pool
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5 bomb_name = this .name + " bomb " +
this . game_state . groups . bombs. countLiving ();

6 bomb_position = new Phaser . Point (this .x, this .y);

7 bomb_properties = {"texture" : "bomb_spritesheet" , 'group"
"bombs" , bomb_radius : 3, owner: this };

8 bomb =

Bomberman. create_prefab_from_pool (this . game_state . groups . bombs,
Bomberman. Bomh prototype . constructor , this .game_state ,
bomb_name bomb_position , bomb_properties );

9 this . current_bomb_index += 1;

10 };

Now, you canalreadytry playingwith two players,andseeif it is working.
Adding the battle mode

We will adda battlemodewhereeachplayershouldexplodethe otherto win. To dothat,
we mustcreatea new gamestate calledBattle StateHowever this statewill bevery
similar to the TiledStatewe alreadyhave.So,we will changehe TiledStateto haveonly
thecommoncodebetweerthe BattleStateandour currentgamemode.Then,we will
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createthe newstatescalledClassicStatandBattleStateywhich will extendTiledState,
only addingthedifferences.

Thecodefor TiledState ClassicStatandBattleStatas shownbelow. Noticethatthe
only differencesarethefig a me _ onetleod vehichwill showthewinnerin the
BattleStateandthefin e x t _ methwdgwhich existsonly for the ClassicState.
Remembethatwe mustchangeall referencesoiT i | e diB duecbdet@beeither
ClassicStater BattleState.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. TiledState = function 0 {

4 "use strict"

5 Phaser . State . call (this );

6

7 this . prefab_classes = {

8 "player" : Bomberman. Player . protot ype. constructor
9 "enemy" : Bomberman. Enemy. prototype . constructor
10 "target” : Bomberman. Target . prototype . constructor
11 "life_item" . Bomberman. Lifeltem . prototype . constructor
12 "bomb_item" : Bomberman. Bombltem . prototype . const ructor
13 %

14

15 /I define available items

16 this .items = {

17 life_item : {probability - 0.1, properties : {texture
"life_item_image" , group : "items" }},

18 bomb_item : { probability - 0.3, properties : {texture
"bomb_item_image" , group : ‘items" }}

19 %

20 }

21

22 Bomberman. TiledState . prototype =

Object . create (Phaser . State . prototype );

23 Bomberman. TiledState . prototype . constructor
Bomberman. TiledState

24

25 Bomberman. TiledState . prototype .init = function (level_data ) {
26 "use strict" ;

27 var tileset_index X

28 this . level data = level data ;

29

30 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL

31 this . scale . pageAlignHorizontally = true ;
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32 this . scale . pageAlignVertically = true ;

33

34 /[ start  physics system

35 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
36 this . game. physics . arcade . gravity .y = O;

37

38 /I create map and set tileset

39 this . map = this .game. add. tlemap (level data . map. key);
40 tileset_index = 0;

41 th is . map. tilesets . forEach (function (tileset ) {

42 this . map. addTilesetimage  (tileset . name,

level_data . map. tilesets [ tileset_index D;

43 tileset_index += 1;

44 }, this );

45

46 if (this .level data . first_level ) {

a7 localStorage . clea r();

48 }

49 }

50

51 Bomberman. TiledState . prototype . create = function 0 |
52 "use strict" ;

53 var group_name , object layer , collision_tiles ;

54

55 /[ create map layers

56 this .layers = {};

57 this . map. layers . forEach (function (layer ) {

58 this . layers [layer .name] =

this . map. createLayer (layer . name);

59 if (layer . properties . collision ) { /I collision layer
60 collision_tiles = [

61 layer . data . forEach ( function (data_row ) { // find
tiles used in the la yer

62 data_row . forEach (function (tile ) {

63 /[ check if it's a valid tile index and
iIsn't already in the list

64 if (tile .index > 0 &&

collision_tiles . indexOf (tile .index ) === -1) {

65 collision_tiles . push (tile . index );
66 }

67 },  this );

68 }, this );

69 this . map. setCollision ( collision_tiles , true ,
layer . name);

70 }
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71}, this );

72 I/l resize the world to be the size of the current layer
73 this . layers [this . map. layer .name]. resizeWorld ();

74

75 /[ create groups

76 this . groups = {};

77 this .level _data . groups . forEach (function (group_name ) {
78 this . groups [ group_name | = this . game. add. group ();

79 }, this );

80

81 this . prefabs = {};

82

83 for (object_layer in this . map. objects ) {

84 if (this . map. objects .hasOwnProperty (object layer )) {
85 I/l create layer objects

86 this . map. objects [ object layer ]. forEach (this . cr eate
_object , this );

87 }

88 }

89

90 this . game. user_input =

this . game. plugins . add( Bomberman. Userlnput , this

JSON parse (this . game. cache . getText ("user_input" )));

91

92 this . init_hud ();

93 }

94

95 Bomberman. TiledState . prototype . creat e object = function
(object ) {

96 "use strict" ;

97 var object y , position , prefab ;

98 /I tiled coordinates starts in the bottom left corner
99 object y = (object .gid) ? object .y - (this . map. tileHeight
/[ 2) : object .y + (object .height [/ 2);

100 position = {"X" : object .x + (this . map. tileHeight / 2),
"y" : objecty }

101 /I create object according to its type

102 if (this . prefab_classes . hasOwnProperty (object .type )) {
103 prefab = new this . prefab_classes [ object . type ]( this ,
object .name, position , object . properties );

104 }

105 this . prefabs [ object . name] = prefab ;

106 };

107

108 Bomberman. TiledState . prototype . init_hud = function 0 |
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109 "use strict" :

110 var playerl_lives_ position , playerl_lives_properties ,
playerl lives , pla yer2_lives_position , player2_lives_properties ,
player2_lives ;

111

112 /I create the lives prefab for playerl

113 playerl_lives_position = new Phaser . Point (0.1 *

this . game. world . width , 0.07 * this . game. world . height );

114 playerl_lives propertie s = {group : "hud" , texture
"heart_image" , number_of lives : 3, player : "playerl" }

115 playerl lives = new Bomberman. Lives (this , "lives"
playerl_lives_position , playerl_lives_properties )i

116

117 Il create the lives prefab for player2

118 pla yer2_lives_position = new Phaser . Point (0.9 *

this . game. world . width , 0.07 * this . game. world . height );

119 player2_lives_properties = {group : "hud" , texture
"heart_image" , number_of_lives : 3, player : "player2" };

120 player2_lives = new Bomberman. Lives (this , "lives"
player2_lives_position , player2_lives_properties )i

121 };

122

123 Bomberman. TiledState . prototype .show_game_over = function 0O
{

124 "use strict" ;

125 var game_over_panel , game_over_position ,
game_over_bitmap , panel_text style X

126 Il create a bitmap do show the game over panel

127 game_over_position = new Phaser . Point (O,

this . game. world . height );

128 game_over_bitmap =

this . add. bitmapData (this . game. world . width ,

this . game. world . height );

129 game_over_bitmap . ctx . fillStyle = "#000" ;
130 game_over_bitmap . ctx . filRect (0, O,

this . game. world . width , this . game. world . height );

131 panel_text_style = {game_over : {font : "32px Arial" , fill
"#FFF" },

132 winner @ {font : "20px Arial" , fill
"#FFF" 1}

133 /[ crea te the game over panel

134 game_over_panel =

this . create_game_over_panel (game_over_position ,
game_over_bitmap , panel_text style );

135 this . groups . hud. add ( game_over_panel );
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136 };

137

138 Bomberman. TiledState . prototype . create _game_over_panel =
functi on (position , texture , text style ) {

139 "use strict"

140 var game_over_panel_properties , game_over_panel ;

141 game_over_panel_properties = {texture : texture , group :
"hud" , text_style . text_style , animation_time : 500},

142 game_over_panel = new Bomberman. GameOverPanel ( this ,
"game_over_panel" , position , game_over_panel_properties );
143 return  game_over_panel ;

144 };

1 var Bomberman = Bomberman || {};

2

3 Bomberman. ClassicState = function 0 {

4 "use strict"

5 Bomberman. TiledState . cal | (this );

6}

7

8 Bomberman. ClassicState . prototype =

Object . create (Bomberman. TiledState . prototype );

9 Bomberman. ClassicState . prototype . constructor =
Bomberman. ClassicState

10

11 Bomberman. ClassicState . prototype . init_hud = function 0 {
12 "use strict ";

13 var playerl_lives_position , playerl_lives_properties
playerl lives , player2_lives_position , player2_lives_properties ,
player2_lives X

14

15 /[ create the lives prefab for playerl

16 playerl lives position = new Phaser . Point (0.1 *

this . game world . width , 0.07 * this . game. world . height );

17 playerl_lives properties = {group : "hud" , texture
"heart_image" , number_of_lives : 3, player : "playerl" };

18 playerl_lives = new Bomberman. Lives (this , "lives"
playerl _lives_position , playerl_lives p roperties );

19

20 /[ create the lives prefab for player2

21 player2_lives_position = new Phaser . Point (0.9 *

this . game. world . width , 0.07 * this . game. world . height );

22 player2_lives_properties = {group : "hud" , texture
"heart_image" , number_of | ives : 3, player : "player2" }
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23 player2_lives = new Bomberman. Lives (this , "lives"

player2_lives position , player2_lives_properties );
24},

25

26 Bomberman. ClassicState . prototype .game_over = function 0 {
27 "use strict" :

28 this . game. state .start ("BootState" , true , false |,
"assets/levels/levell.json" , "ClassicState" );

29 }

30

31 Bomberman. ClassicState . prototype . next_level = function 0 {
32 "use strict" :

33 localStorage . number_of lives =

this . prefabs . player .number_of lives ;

34 localStora  ge. number_of bombs =

this . prefabs . player . number_of bombs ;

35 this . game. state . start ("BootState" , true , false |,
this .level data . next level , "ClassicState" );

36 }

1 var Bomberman = Bomberman || {};

2

3 Bomberman. BattleState = function 0 {

4 "use stri ct" ;

5 Bomberman. TiledState . call (this );

6 };

7

8 Bomberman. BattleState . prototype =
Object . create (Bomberman. TiledState . prototype );

9 Bomberman. BattleState . prototype . constructor =

Bomberman. BattleState  ;

10

11 Bomberman. BattleState . prototype . init_hud = function () {
12 "use strict"

13 var playerl_lives_position , playerl_lives_properties ,
playerl lives , player2_lives_position , player2_lives_properties ,
player2_lives ;

14

15 I/l create the lives prefab for playerl

16 playerl_lives position = new Phaser . Point (0.1 *

this . game. world . width , 0.07 * this . game. world . height );

17 playerl lives_properties = {group : "hud" , texture
"heart_image" , number_of lives : 3, player : "playerl" };

18 playerl_lives = new Bomberman. Lives (this , "lives"
playerl_| ives_position , playerl_lives_properties )i
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19

20 Il create the lives prefab for player2

21 player2_lives position = new Phaser . Point (0.9 *

this . game. world . width , 0.07 * this . game. world . height );

22 player2_lives_properties = {group : "hud" , textu re:
"heart_image" , number_of lives : 3, player : "player2" }

23 player2_lives = new Bomberman. Lives (this , "lives"
player2_lives position , player2_lives_properties );

24}

25

26 Bomberman. BattleState . prototype . show_game_over = function 0
{

27 "use st rict"

28 if (this . prefabs . playerl .alive ) {

29 this . winner = this . prefabs . playerl . name;

30 } else {

31 this . winner = this . prefabs . player2 . name;

32 }

33 Bomberman. TiledState . prototype . show_game_over . call (this );
34 }

35

36 Bomberman. BattleState . prototype . create_game_over_panel =
function (position , texture , text style ) {

e "use strict" ;

38 var game_over_panel_properties , game_over_panel ;

39 game_over_panel_properties = {texture : texture , group :
"hud" , text style . text_sty le, animation_time : 500, winner :
this . winner };

40 game_over_panel = new Bomberman. BattleGameOverPanel (this ,
"game_over_panel" , position , game_over_panel_properties );
41 return  game_over_panel ;

42 }

43

44 Bomberman. BattleState . prototype . game_over = function 0 {
45 "use strict"

46 this . game. state .restart (true , false , this .level data );
a7 };

Beforefinishing, we will adda gameovermessagewhich will bedifferentfor each
gamemode.In theclassicmode,it will only showthe GameOver messag, while in the
battlemodeit will alsoshowthewinnerplayer.To dothat,we will createa
GameOverPangirefab,asshownbelow. This prefabwill havea bitmaptexture,andwill
startwith ananimationto appeaion the screenOncethe animationfinishes, it showsthe
gameovermessageWe createthe GameOverPaneh the TiledState asshownbefore.
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1 var Bomberman = Bomberman || {};

2

3 Bomberman. GameOverPanel = function (game_state , name,

position , properties ) {

4 "use strict"

5 var movement_an imation

6 Bomberman. Prefab . call (this , game_state , name, position
properties );

7

8 this . text_style = properties . text_style ;

9

10 this .alpha = 0.5;

11 /[ create a tween animation to show the game over panel
12 movement_animation = th is . game_state . game. add. tween ( this );
13 movement_animation .to ({ y: 0}, properties . animation_time );
14 movement_animation . onComplete . add(this . show_game_ over ,
this );

15 movement_animation . start ();

16 };

17

18 Bomberman. GameOverPanel . prototype =

Objec t . create ( Bomberman. Prefab . prototype );

19 Bomberman. GameOverPanel . prototype . constructor =
Bomberman. GameOverPanel ;

20

21 Bomberman. GameOverPanel . prototype . show_game_over = function
0 {

22 "use strict" X

23 var game_over_text ;

24 /[ add game over text

25 game_over_text =

this . game_state .game. add. text (this .game_state .game. world . width /
2, this .game_state .game. world . height * 0.4, "Game Over" ,

this . text_style . game_over );

26 game_over_text . anchor . setTo (0.5);

27 this . game_state . groups . hud. add(game_over_text );

28

29 /[ add event to restart level

30 this . inputEnabled = true ;

31 this . events . onlnputDown . add(this . game_state .game_over ,
this . game_state );

32
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Finally, to showa differentmessag@n the BattleStateyve createa BatleGameOegrPanel,
which extendsGameOverPandlutincludesthe messagshowingthewinner.To allow
this,we alsochangeheiic r e at e _ g a me methudrom Baitke Statedo create
this prefabaccordingly.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Battl eGameOverPanel = function (game_state , name,
position , properties ) {

4 "use strict"

5 var movement_animation

6 Bomberman. GameOverPanel . call (this , game_state , name,
position , properties );

7/

8 this . winner = properties . winner ;

9}

10

11 Bomberman. BattleGameOverPanel . prototype =

Object . create (Bomberman. GameOverPanel . prototype );
12 Bomberman. BattleGameOverPanel . prototype . constructor =
Bomberman. BattleGameOverPanel ;

13

14 Bomberman. BattleGameOverPanel . prototype .show_game over =
function 0 {

15 "use strict"

16 var winner_text ;

1 Bomberman. GameOverPanel . prototype . show_game_over . call (this
);

1

19 /[ show the winner if it's in battle mode

20 winner_text =

this . game_state .game. add. text (this .game_state .world . width / 2,
this . game_state .game. world . height * 0.6, "Winner: " +

this . winner , this . text_style . winner );

21 winner_text . anchor . setTo (0.5);

22 this . game_state . groups . hud. add(winner_text );

23 }
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You canalreadytry playingthe battlemodeto seeif it is working asexpeced. Try
winning with eachplayerto checkif thegameover messagés correct.

Adding atitle screenwith the menu

To createour menu,we will createa Menuanda Menultemprefabs.The Menuprefab
will havealist of menuitems,andallows navigatingthroughthemusingthearrowkeys.
Whentheuserpressthe UP or DOWN arrowkey, it changeghe currentmenuitem.
Whenthe SPACEBARIs pressedit selectghe currentitem. The Menultemprefabwill
play ananimationwhenit is thecurrentitemandhasafis e | methodio startthegame.
In this methodit will call theBootStatelo startthe gamewith the ClassicStater the
BattleStateln ourtitle screenwve will have two menuitems,onefor eachgamemode.
Thecodefor bothprefabss shownbelow.

1 var Bomberman = Bomberman || {};

2

3 Bomberman. Menu = function (game_state , name, position
properties ) {
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4 "use strict" ;

5 var live_index , life ;

6 Bomberman. Prefab . call (this , game_state , name, position
properties );
7
8
9

this . visible = false ;
10 this . menu_items = properties . menu_items ;
11 this . current_item_index = 0;
12 this . menu_items [ 0]. selection_over 0;
13
14 this . cursor_keys =
th is . game_state . game. input . keyboard . createCursorKeys ();
15 };
16

17 Bomberman. Menu. prototype =
Object . create (Bomberman. Prefab . prototype );

18 Bomberman. Menu. prototype . constructor = Bomberman. Menu;

19

20 Bomberman. Menu. prototype . update = function 0 {

21 "use strict" X

22 if (this . cursor_keys . up.isDown && this . current_item_index
> 0) {

23 /[ navigate to previous item

24 this . menu_items [ this . current_item_index ]. selection_out
0;

25 this . current_item_index -=1;

26 this . menu_item s this . current_item_index ]. selection_ove
r();

27 } else if (this .cursor_keys .down.isDown &&

this . current_item_index < this . menu_items .length - 1) {

28 /I navigate to next item

29 this . menu_items [ this . current_item_index ]. selection_out
0;

30 this . current_item_index += 1;

31 this . menu_items [ this . current_item_index ]. selection_ove
r(;

32 }

33

34 if

(this . game_state .game. input . keyboard . isDown ( Phaser . Keyboard . SPAC
EBAR) {

35 this . menu_items [ this . current_item_index ]. select ();
36 }

37 }
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1 var Bomberman = Bomberman || {};

2

3 Bomberman. Menultem = function (game_state , name, position
properties ) {

4 "use strict" :

5 Bomberman. TextPrefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . on_selection_animation =

this . game_state . game. add. tween (this . scale );

10 this . on_selection_animation .to ({ x: 1.5 * this .scale .x, Yy:
1.5 * this .scale .y}, 500);

11 this . on_selection_animation .to ({ x: this .scale .x, y:

this . scale .y}, 500);

12 this . on_selection_animation . repeatAll (- 1);

13

14 this . level_file = properties . level_file ;

15 this . state_name = properties . state_name ;

16 };

17

18 Bomberman. Menultem . prototype =

Object . create (Bomberman. TextPrefab . prototype );
19 Bomberman. Menultem . prototype . constructor =
Bomberman. Menultem ;

20

21 Bomberman. Menultem . prototype . selection_over = function 0 {
22 "use strict" ;

23 if (this . on_selection_animation .isPaused ) {

24 this . on_selection_animation . resume ();

25 } else {

26 this . on_selection_animation . start  ();

27 }

28 }

29

30 Bomberman. Menultem . prototype . selection_out = function 0 {
gill "use strict" ;

32 this . on_selection_animation . pause ();

33

34

35 Bomberman. Menultem . prototype . select = function 0 {

36 "use strict" ;

37 /[ starts game state
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38 this . game_state . state . start ("BootState" , true ,
this . level_file , this . state_name );
39 }

To showthetitle screenwe will createa TitleState.In this state we only haveto change
theficred emethodto createthe menu.To simplify the code,l putthe menuitemsdata
in aJSONfile, shownbelow. The TitleStatestartsby showingthe gametitle andthen
readsthe menuitemsdatafrom thisfile, storingall menuitemsin anarray.This arrayof
menuitemsis thenusedto createthe menu.The codefor TitleStateis shownbelow.

1 {

2 "menu_items" : {

3 “classic_mode" : {

4 "position” o {"™" : 120, "y" : 144},
5 "properties”

6 "text" : "Classic mode",

7 "style" . {"font" : "16px Arial" , "fill"
"#FFF" },

8 "group” : "menu_items"

9 "level_file" . "assets/levels/levell.json”
10 "state_name" : "ClassicState"
11 }

12 i

13 "batt le_mode" : {

14 "position” o {"™" . 120, "y" : 192},
15 "properties” -

16 "text" : "Battle mode",

17 "style" . {"font" : "16px Arial" , "fill"
"#FFF" 1},

18 "group” : "menu_items"

19 "level_file"
"assets/levels/battle_level.json" ,

20 "state_name" : "BattleState"

21 }

22 }

23 i

24 "groups” : |

25 "background"

26 "menu_items"

27 "hud"

28 ]

29 }
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1 var Bomberman = Bomberman || {};

Bomberman. TitleState = function 0 {
"use strict" ;
Phaser . State . call (this );

~NO R WN
5%

8 Bomberman. TitleState . prototype =
Object . create (Phaser . State . prototype );

9 Bomberman. TitleState . prototype . constructor =

Bomberman. TitleState ;

10

11 Bomberman. TitleState . prototype . init = function (level _data ) {
12 "use strict" ;

13 this . level data = level data ;

14

15 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
16 this . scale . pageAlignHorizontally = true ;

17 this . scale . pageAli gnVertically = true ;

18 };

19

20 Bomberman. TitleState . prototype . create = function 0 {

21 "use strict"

22 var title_position , title_style , title , menu_position
menu_items , menu_properties , menu_item_name , menu_item , menuy;
23

24 /[ create gr oups

25 this . groups = {};

26 this . level data . groups . forEach (function (group_name ) {
27 this . groups [ group_name ] = this . game. add. group ();

28 }, this );

29

30 this . prefabs = {};

31

32 /l adding title

33 title_position = new Phaser . Point (0.5 *

this . game. world . width , 0.3 * this .game. world . height );

34 title_style = {font : "36px Arial" , fill : "#FFF" };

35 title = new Bomberman. TextPrefab (this , "title" ,
title_position , {text : "Bomberman" , style : title_style , group :
"hud” });

36 title . anchor . setTo (0.5);

37

38 /[ adding menu

39 menu_position = new Phaser . Point (0, 0);
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40 menu_items = [];

41 for (menu_item_name in this .level data .menu_items ) {
42 if

(this .level data . menu_items . hasOwnProperty (menu_item_name )) {
43 menu_item =

this . level data . menu_items [ menu_item_name J;

44 menu_items . push ( new Bomberman. Menultem ( this
menu_item_name , menu_item . position , menu_item . properties ));
45 }

46 }

47 menu_properties = {texture : ™, group : "background"
menu_items : menu_items };

48 menu = new Bomberman. Menu( this , "menu", menu_position
menu_properties  );

49 }

Now you canchangemain.jsto startwith TitleStateandseeif everythingis working. Try
playingbothgamemodesto checkif the menuis working correctly.

Bomberman

Classic mode

Batile maode

Finishing the game
And now we finishedour Bombermargame!
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How to Make a Turn-Based RPG Game in Phaser 7 Part 1
By Renan Oliveira

In thistutorial serieswe will createaturn-basedRPGgame suchasthe Final Fantasy
series First,we will createthe battlestatefor our game.Thenwe will createa statefor
theworld, whichwill changeto the battlestateeverytime anenemyis found.Finally, we
will addcontent,suchasitems,levels,NPCsandsavepoints.In thisfirst tutorial | will
coverthefollowing content:

A Creatinga battlestatewhich will becalledduringthegame
A Creatinga menuto showthe playerandenemyunits
A Creatinga simpleturn-basedyame whereeachunit actsonce

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics

Assetscopyright

Themonstersassetaisedin this tutorial areavailable in
http://opengameart.org/content/Aolyenemysetandwerecreatedoy thefollowing
artists:Brett Steele(Safir-Kreuz),JoeRaucci(Sylon),Vicki Beinhart(Namakoro),Tyler
Olsen(Roots).Thecharacterassetareavailablein
http://opengameart.org/content/24x&2aractersvith-facesbig-padk andwerecreated
by SvetlanaKushnariovalemail:lanachan@yandexu). All asset@areavailablethrough
the CreativeCommondicense.

Sourcecodefiles
You candownloadthetutorial sourcecodefiles here
Boot and loading states

We will createbootandloadingstatedo loadall thegameassetdeforeit starts.All this
contentwill bereadfrom a JSONfile, asshownbelow.Noticethatin thisfile we haveto
definethe stateassetsgroupsandprefabs.

1

2 "assets" : {
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3 "rectangle_image" - {"type" : "image" , "source"

"assets/images/rectangle.png"” }

4 "grass_tile_image" . {"type" : "ima ge", "source"
"assets/images/grass_tile.png" 3

5 "male_fighter_spritesheet" . {"type" : "spritesheet" ,
"source" : "assets/images/characters/fighter_m.png" ,
"frame_width" : 24, "frame_height" . 32},

6 "female_mage_spritesheet” . {"type" : "spriteshe et" ,
"source" : "assets/images/characters/mage_f.png" , 'frame_width"
24, "frame_height" . 32},

7 "bat_spritesheet"” . {"type" : "spritesheet" , 'source"
"assets/images/monsters/bat.png” , 'frame_width" : 128,
"frame_height" . 128}

8 %

9 "groups” : |

10 "background" ,

11 "player_units" ,

12 "enemy_units"

13 "hud"

14 ],

15 "prefabs" : {

16 "background” : {

17 "type" : "background"

18 "position” S {"™" : 0, "y': 0},

19 "properties" -

20 "texture" . "grass_tile_image" ,

21 "group” : ‘"background" ,

22 "width" : 320,

23 "height” : 320

24 }

25 I

26 "enemy_rectangle” -

27 "type" : 'rectangle" ,

28 "position” {"™" 0, "y'": 200},

29 "properties” -

30 "texture" : ‘"rectangle_image" ,

31 "group” : "hud" ,

32 "scale" : {"x" : 0.3, "y': 1}

33 }

34 %

35 "action_rectangle" -

36 "type" : 'rectangle" ,

37 "position” o {"™" 96, "y" : 200},

38 "properties" |

39 "texture" : ‘"rectangle_image" ,
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

"group” : "hud" ,
"scale" : {"x": 0.3, "y': 1}

}
}
"player_rectangle” -
"type" : 'rectangle” ,
"position” " o 192, "y" : 200},
"properties” -
"texture" : ‘"rectangle_image" ,
"group” : "hud" ,
"scale” : {"x": 04, "y': 1}
}
%
"fighter" -
"type" : "player_unit" ,
"position” o {"x" : 250, "y" : 70},
"properties" R
"texture" . "male_fighter_spritesheet"
"group" : "player_units" ,
"frame" : 10,
"stats" : {
"attack" : 15,
"defense" : 5,
"health” : 100
}
}
1
"mage" : {
"type" : “player_unit" ,
"position” o {"x" : 250, "y" : 150},
"properties” Y
"texture" : "female_mage_spritesheet”
"group" : ‘"player_units" ,
"f rame" : 10,
"stats" : {
"attack" : 20,
"defense" : 2,
"health” : 100
}
}
bt
"batl" : {
"type" : "enemy_unit"
"position” c {"x" : 100, "y" : 90},
"properties” -
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85 "texture" . "bat_spritesheet" ,
86 "group” : "enemy_units"

87 "stats" : {

88 "attack" : 10,

89 "defe nse" : 1,

90 "health” : 30

91 }

92 }

93 h

94 "bat2" : {

95 "type" : "enemy_unit"

96 "position” o {"x" : 100, "y" : 170},
97 "properties” -

98 "texture" . "bat_spritesheet" ,
99 "group” : "enemy_units"

100 "stats" : {

101 "attack" : 10,

102 "defense" : 1,

103 "health” : 30

104 }

105 }

106 }

107 }

108 }

The BootStatecodeis shownbelow. It will only loadthe JSONfile andcall the
LoadingState.

1 var RPG= RPG| {}

RPG BootState = function 0 {
"use strict" X
Phaser . State . call (this );

8

8 RPG BootState . prototype =
Object . create (Phaser . State . prototype );

~NOoO O~ WN

9 RPG BootState . prototype . constructor = RPG BootState ;
10

11 RPG BootState . prototype .init = function (level_file :
next_state ) {

12 "use strict" ;

13 this . level_file = level_file ;
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14 this . next_state = next_state ;

15 };

16

17 RPG BootState . prototype . preload = function 0 {
18 "use strict"

19 this .load .text ("levell" , this . level file );

20 }

21

22 RPG BootState . prototype . create = function 0 {
23 "use strict" :

24 var level text , level data ;

25 level_te xt = this .game. cache . getText ("levell" ),
26 level_data = JSON parse (level text );

27 this . game. state . start ("LoadingState" , true , false |,
level data , this . next state );

28 }

ThelLoadingStatas responsibldor loadingall the necessargssetsTo do tha, it will
readtheassetgrom the JSONfile andloadthemaccordingly.The codefor LoadingState
is shownbelow.Noticethatthefip r e | methddimadsthe correctPhaseasset
accordingo theassetype.At theend,it will call thenextstate(in our case BattleState).

1 var RPG= RPG|| ({}

RPG LoadingState = function 0 {
"use strict" ;
Phaser . State . call (this );

h

8 RPG LoadingState . prototype =
Object . create (Phaser . State . prototype );

~NOoO O~ OWN

9 RPG LoadingState . prototype . constructor = RPG LoadingState ;
10

11 RPG LoadingState . prototype .init = function (level _data
next_state ) {

12 "use strict"

13 this . level _data = level data ;

14 this . next_state = next_state ;

15 }

16

17 RPG LoadingState . prototype . preload = function 0 {

18 "us e strict" ;

19 var assets , asset loader , asset key , asset ;
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20 assets = this .level data . assets ;

21 for (asset key in assets ) { // load assets according to
asset key

22 if (assets . hasOwnProperty (asset key )) {

23 asset = assets [asset key];

24 switch  (asset .type ) {

25 case '"image" :

26 this .load . image (asset_key , asset . source );
27 break ;

28 case "spritesheet"

29 this .load . spritesheet (asset key , asset . source |,
asset . frame_width , asset . frame_height , asset . frames ,

asset . margin , asset .spacing );

30 break ;

31 case “tilemap"

32 this .load . tilemap (asset key , asset .source ,
null , Phaser . Tilemap . TILED_JSON);

33 break ;

34 }

35 }

36 }

37 }

38

39 RPG LoadingState . prototype . create = function 0 {
40 "use strict" ;

41 this . game. state .start (this .next state , true , false ,
this . level data );
42 1,

Creating the battle state

We will createabattlestatethatwill showthe playerparty,enemyunitsanda menuso
the playercanchoosewhich enemyto attack.Initially, we will justcreatethebasic
structure showingthe unitswithoutthe menus Also, in this tutorial all the unitswill be
readfrom the JSON(file (shownabove).In the nexttutorials,we will passthis dataasa
parametein thefi n méthnd.

The BattleStatecodeis shownbelow.Thefi n methimdonly saveghelevel dataand
setsthegamescale.Thefic r e anétledstartsby creatingall thegroupsandthencreate
the prefabs(groupsandprefabsarereadfrom the JSONfile).

1 var RPG= RPG| {}
2
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3 RPG BattleState = function 0 |
4 "use strict"

5 Phaser . State . call (this );

6

7

8

this . prefab_classes = {
"background ": RPG TilePrefab . prototype . constructor

9 “rectangle” : RPG Prefab . prototype . constructor
10 "player_unit" . RPG PlayerUnit . prototype . constructor
11 "enemy_unit" : RPG EnemyUnit . prototype . constructor
12 i
13
14 this . TEXT_STYLE = {font : "14px Aral" , fil : "#FFFFFF" };
15 };
16

17 RPG BattleState . prototype =
Object . create (Phaser . State . prototype );

18 RPG BattleState . prototype . constructor = RPG BattleState
19

20 RPG BattleState . prototype . init = function (level _data ) {
21 "us e strict"

22 this . level_data = level _data ;

23

24 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
25 this . scale . pageAlignHorizontally = true ;

26 this . scale . pageAlignVertically = true ;

27 };

28

29 RPG BattleState . prototype . create = fun ction () {
30 "use strict"

31 var group_name , prefab_name , player _unit hame
enemy_unit_name ;

32

33 /[ create groups

34 this . groups = {};

35 this . level data . groups . forEach (function (group_name ) {
36 this . groups [ group_name ] = this . game. add. group ();
37 },  this );

38

39 I/l create prefabs

40 this . prefabs = {};

41 for (prefab_name in this .level data . prefabs ) {

42 if

(this .level data . prefabs . hasOwnProperty (prefab_name )) {
43 I/l create prefab
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44 this . create_prefab  (prefab_name ,
this .level data . prefabs [ prefab_name ]);

45 }

46 }

a7 };

48

49 RPG BattleState . prototype . create_prefab = function
(prefab_name , prefab data ) {

50 "use strict" ;

51 var prefab ;

52 /[ create object according to its type

53 if (this . prefab_classes . hasOwnProperty (prefab_data . type ))
{

54 prefab = new

this . prefab_classes [ prefab_data . type ]( this , prefab_name |,
prefab_data . position , prefab_data . properties );

55 }

56 }

For eachprefab,theficreate_prefabbmethod will instantiatehe correctprefabaccording
to its type. Two thingsarenecessarjor thatto work:

1 All prefabsmusthavethe sameconstructorTo achievethat,we createa generic
Prefabclass(shownbelow)which all Prefabsnustextend.

2 We musthaveapropertymappingeachprefabtypeto its constructorThis
propertyis definedin the BattleStateconstructor.Sincall unitsaredeclaredn the
JSONfile, by nowtheywill alreadyappeaiin our BattleStateasshownin the
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figure below.Try executingthe gamenow, to seeit. You cancreateemptyclasses
for theunits, justto makeit work for now.
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Creating the battle stateHUD
Now, we aregoing to addthreemenusfor our BattleState:

1 Playerunitsmenu:will showthe playerunitsandtheir health

2 Actionsmenu:will showtheavailableactionsof the player

3 Enemyunitsmenu:will showthe enemyunitssothe playercanchoosewhichone
to attackBeforedoingthis, we will createa MenuandMenultemprefabsas
shownbelow. The Menu prefabhasanarrayof Menultemsandallows navigating
throughthemwhenit is enabledSincewe will havemorethanoneMenuatthe
sametime, we needmethoddo enableanddisablethemwhennecessaryThe
enablemethodwill addcallbacksto thekeyboardo allow menunavigation.The
othermethoddrom Menuwill beusedlateronin this tutorial.

1 var RPG= RPG| {}

2

3 RPG Menu = function (game_state , name, position , properties ) {
4 "use strict"

5 var live_index , life ;

6 RPG Prefab . call (this , game_state , name, position
properties );

7

8 this . visible = false ;

9

10 this . menu_items = properties . menu_items ;

11

12 this . current_item_  index = O;

13 };

14

15 RPG Menu. prototype = Object . create (RPG Prefab . prototype );
16 RPG Menu. prototype . constructor = RPG Menu;

17

18 RPG Menu. prototype . process_input = function (event ) {

19 "use strict" ;

20 switch  (event . keyCode ) {
21 case Phaser. Keyboard . UP.

22 if (this . current_item_index > 0) {

23 /[ navigate to previous item

24 this . move_selection (this . current_item_index - 1);
25 }

26 break ;

27 case Phaser . Keyboard . DOWN
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28 if (this .current_ item_index < this
1) {

29 /I navigate to next item

30 this . move_selection ( this

31 }

32 break ;

33 case Phaser . Keyboard . SPACEBAR

. current_item_index

. menu_items . length -

+ 1);

34 this . menu_items [ this . current_item_  index ]. select ();
35 break ;

36 }

37 }

38

39 RPG Menu. prototype . move_selection = function (item_index ) {
40 "use strict" ;

41 this . menu_items [ this . current_item_index ]. selection_out 0;
42 this . current_item_index = item_index ;

43 this . menu_items [ this . current_item_index ]. selection_over 0;
44},

45

46 RPG Menu. prototype . find_item_index = function (text ) {

a7 "use strict"

48 var item_index ;

49 for (item_index = 0; item_index < this . menu_items . length ;
item_index += 1) {

50 i f (this . menu_items [item_index ]. text === text ) {

51 return item_index ;

52 }

53 }

54 };

55

56 RPG Menu. prototype . remove_item = function (index ) {

57 "use strict"

58 var menu_item ;

59 menu_item = this . menu_items [ index J;

60 /| remove menu item

61 this . menu_items . splice (index , 1);

62 /l update current_item_index if necessary

63 if (this . current_item_index === index ) {

64 this . current_item_index = 0;

65 }

66 return  menu_item ;

67 }

68

69 RPG Menu. prototype . enable = function 0 |

70 "use strict"
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71 this . current_item_index = 0;

72 if (this .menu_items .length > 0) {

73 this . menu_items [ this . current_item_index ]. selection_ove
r();

74 }

75 this . game_state .game. input . keyboard . addCallbacks (this |,
this . process_input );

76 }

77

78 RPG Menu. prototype . disable = function 0 {

79 "use strict"

80 if (this .menu_items .length > 0) {

81 this . menu_items [ this . current_item_index ]. selection_out
0;

82 }

83 this . current_item_index = 0;

84 };

TheMenultemprefabonly hasto implementthefis e | e ¢ t i andiis eolveea toi on _ou't
methodgcalledby Menu).Whena Menultemis overtheselectionjt will changeits

color. NoticethatMenultemextendsT extPrefalinsteadof Prefab.This classis similar to
thegenericPrefabclass butextendsPhaser. Texinsteadof Phaser.Spritegsshown
below.Oneimportantthing to noticeis thatall textswill havethe sametext style,defined

asiiT E X T _ S T iv BalEleStateHowever,we mustuseObject.create()o usea copy

of it whencreatingeachTextPrefabptherwiseall of themwould haveareferencdor the
sameobject.

1 var RPG= RPG| {}

2

3 RPG Menultem = function (game_state , name, position
properties ) {

4 "use strict"

5 RPG TextPrefab . call (this , game state , name, position
properties );

6 };

7

8 RPG Menultem . prototype =
Object . create (RPG TextPrefab . prototype );

9 RPG Menultem . prototype . constructor = RPG Menultem ;

10

11 RPG Menultem . prototype . selection_over = function 0 {
12 "use strict"

13 this . fill = "#FFFFOO" ;
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14 1}

15

16 RPG Menultem . prototype . selection_out = function 0 {
17 "use strict" :

18 this . fill = "#FFFFFF" ;

19 }

Also, noticethatthe Menultemprefabdoesnotimplementthe methodiis e | avhidhis ,
calledby Menu.So,we haveto createnew prefabsthatextendMenultemandimplement
it. We dothatby creatingthreenew prefabsAttackMenultem PlayerMenultenand
EnemyMenultemThefirst onewill only disabletheactionsmenuandenabletheenemy
unitsmenu,sothe playercanchoosethe attacktarget.

1 var RPG= RPG|| ({}

2

3 RPG AttackMenultem = function (game_state , name, position
properties ) {

4 "use strict"

5 RPG Menultem . call (this , game_state , name, position
properties );

6 };

7

8 RPG AttackMenultem . prototy pe =
Object . create ( RPG Menultem . prototype );

9 RPG AttackMenultem . prototype . constructor = RPG AttackMenultem
10

11 RPG AttackMenultem . prototype . select = function 0 {

12 "use strict" ;

13 /| disable actions menu

14 this . game_state . prefabs . actions_ menu. disable ();

15 /I enable enemy units menu so the player can choose the
target

16 this . game_state . prefabs . enemy_units_ menu . enable ();

17}

Thesecondonewill notdo anythingwhenselectedsinceit will only be usedto showthe
currentplayerunit. However,we wantto showthe playerunit health,soit will createa
ShowStaterefab(whosecodeis shownbelow),whichwill showthe playerunit health.

1 var RPG= RPG|| {}
2
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3 RPG PlayerMenultem = function (game_state , name, position
propertie s) {

4 "use strict" ;

5 RPG Menultem . call (this , game_state , name, position
properties );

6

7 this . player_unit_health = new RPG ShowsStat (this . game_state ,
this .text + " health" , {x: 280, y: this .y}, {group: "hud" , text :
", style : properties .styl e, prefab : this .text , stat :

"health" });

8 };

9

10 RPG PlayerMenultem . prototype =

Object . create ( RPG Menultem . prototype );

11 RPG PlayerMenultem . prototype . constructor =
RPG PlayerMenultem ;

12

13 RPG PlayerMenultem . prototype . select = function 0 {
14 "use strict" ;

15 };

Finally, the EnemyMenultenwill beusedto selecttheenemyto be attackedWe cando
thatby gettingthe enemyprefab(the menuitem textwill bethe prefabname)andmaking
the currentunit attackingunit. We will addthe currentunit and implementthe attack
methodlater.

1 var RPG= RPG|| ({}

2

3 RPG EnemyMenultem = function (game_state , name, position
properties ) {

4 "use strict"

5 RPG Menultem . call (this , game_state , name, position
properties );

6 };

7

8 RPG EnemyMenultem . pr ototype =
Object . create ( RPG Menultem . prototype );

9 RPG EnemyMenultem . prototype . constructor = RPG EnemyMenultem ;
10

11 RPG EnemyMenultem . prototype . select = function 0 |

12 "use strict" ;

13 var enemy;

14 /I get enemy prefab

15 enemy = this .game state . prefabs [this .text ];
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16 /I attack selected enemy

17 this . game_state . current_unit . attack ( enemy);

18 /[ disable  menus

19 this . game_state . prefabs .enemy_units_menu . disable ();
20 this . game_state . prefabs . player_units_menu . disable ();
21 }

All themenuswill beaddedn thefi n i t méthodfrom BattleStatewhichwill be
calledattheendof thefic r e aetloaFirst,thefis h o w_ p | a y enethodcedtdéss o n s 0
theactionsmenu,whichin thistutorial will haveonly the Attack action.In the next
tutorialswe will addmoreactions suchasMagicandltem.Then,thefis how _uni t s 0
methodis usedto createthe playerandenemyunits. Notice thatthis methodreceiveas
parametethe unitsgroupnameandmenuitem constructorsoit canbeusedto create
differentkinds of unitsmenu.

1 RPG BattleState . prototype . show_units = function (group_name ,
position , menu_item_constructor ) {

2 "use strict"

3 var unit_index , menu_items , unit_menu_item , units_menu ;
4

5 /[ create units menu items

6 unit_index = 0;

7 menu_items = [];

8 this . groups [ group_name ]. forEach ( function (unit ) {

9 unit_menu_item = new menu_item_constructor (this ,

unit . name + " menu_item" , {Xx: position .Xx, y: position .y +
unit_index * 20}, {group : "hud" , text : unit .name, style
Object . create (this . TEXT_STYLB});

10 unit_index += 1;

11 menu_items . push (unit_menu_item );

12 }, this );

13 /[ create units menu

14 units_menu = new RPG Menu(this , group_name + " menu",
position , {group : "hud" , menu_items : menu_items });

15 }

16

17 RPG BattleState . prototype . show_player_actions = function
(position ) {

18 "use strict" ;

19 var actions , actions_menu_items , action_index
actions_menu ;

20 /l available actions
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21 actions = [{ text : "Attack" , item_const ructor
RPG AttackMenultem . prototype . constructor  }];

22 actions_menu_items = [

23 action_index = 0;

24 /[ create a menu item for each action

25 actions . forEach ( function (action ) {

26 actions_menu_items . push ( new

action . item_constructor (this , action .text + " menu_item" , {x:

position . X, y: position .y + action_index * 20}, {group : "hud" ,
text : action .text , style : Object . create (this . TEXT_STYLE}));

27 action_index += 1;

28 }, this );

29 actions_menu = new RPG Menu(this , "actions_m enu",
position , {group : "hud" , menu_items : actions_menu_items });
30 k

By now you canalreadyrun your gameto seeif the menuis beingcorrectlydisplayed.
You canalsotry enablingsomemenuso seeif you cancorrectlynavigatethroughthem.
Theonly thing still notworking will bethe menuselection.

Implementing the turns
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In ourgamewe will createanarraywith all theunitsandin eachturnthefirst unitin the
araywill act.First,we createthefiu n i arrayim theiic r e aeétleodthenwe call the
fin e x t niethadn O

1 // create units array with player and enemy units

2 this .units = [];
3 this .units =
this . units . concat (this . groups . player_units . children );

4 this . units
this . units . concat (this . groups .enemy units . children );

5
6 this . next_turn ();

Thefin e x t _ntethadakésthefirst unitin thearrayand,if theunitis alive, it actsand
Is pushedo theendof theunitsarray.Otherwisejt cals the nextturn. The codebelow
showsthe modificationsto BattleState.

1 RPG BattleState . prototype . next_turn = function 0 {
2 "use strict"

3 /I takes the next unit

4 this . current_unit = this . units . shift ();

5 /[ if the wunit is alive, it acts, otherwise goes to the
next turn

6 if (this . current_unit .alive ) {

7 this . current_unit .act ();

8 this . units . push (this . current_unit );

9 } else {

10 this . next_turn ();

11 }

Now, we haveto implementthefia ¢ meaihodin both EnemyUnitandPlayerUnit.The
EnemyUnitfia ¢ maihodchoosesrandomplayerunit asthetargetandattackit. Onthe
otherhand,thefia ¢ meihodfor PlayerUnithighlightsthe currentplayerunit andenables
theenemyunitsmenu,sothe playercanchoo® the enemyto attack.

1 RPG EnemyUnit . prototype .act = function 0 {

2 "use strict" ;

) var target index , target , damage;

4 /[ randomly choose target

5 target_index = this . game_state .rnd . between (O,

this . game_state . groups . player_units .countLivin - g() - 1);
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6 target =

this . game_state . groups . player_units . children [target_index |;

7

8 this . attack (target );

9k

10

11 RPG PlayerUnit . prototype .act = function 0 {

12 "use strict"

13 var unit_index , player_units_menu_items ;

14 /I search for the index of this unit in the
player_units_menu

15 unit_index =

this . game_state . prefabs . player_units_menu . find_item_index (this .n
ame);

16 this . game_state . prefabs . player_units_menu . move_selection (u
nit_index );

17

18 /I enable menu for choosin g the action

19 this . game_state . prefabs . actions_menu . enable ();

20 }

Thefia t t anethodis thesamefor bothunits,soit will beimplementedn the Unit
prefab.lt calculategshe damagebasedon the unit attackandthetargetdefenseanddeals
thatdamageo thetargetunit. Notice thatthe damageas randomizedy multiplying the
attackanddefensdoy randommultipliersbetweerD.8and1.2. All randomgenerations
doneusingPhaseiRandomDataGeneratfyou cancheckthe documentatiorior more
information).After dealingthedamagean attackmessagés displayedsotheplayercan
havesomevisualfeedbackThe ActionMessag@refab(shownbelow),simply showsa
textinsidearectanglewhichis killed aftersometime. Oneimportantdetailis thatthe
nextturnis calledwhenthis ActionMessages killed.

1 RPG Unit . prototype . attack = function (target ) {

2 "use strict"

3 var damage, attack multiplier , defense_multiplier ,
action_message_position , action_message_text , attack_message ;
4 /| attack target

5 attack_multiplier =

this . game_state .game. rnd . reallnRange (0.8, 1.2);

6 defense_multiplier =

this . game_state .game. rnd . reallnRange (0.8, 1.2);

7 damage = Math. round (( attack_multiplier * this . stats . attack )
- (defense_multiplier * target . stats . defense ));

8 target .receive_damage (damage);
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9

10 /[ show attack message

11 action_message_position = new

Phaser . Point (this .game_state .game. world . width / 2,
this . game state .game. world . height * 0.1);

12 action_message_text = this .name + " attacks " +

target .name + " with " + damage + " damage";

13 attack_message = new RPG ActionMessage (this .game_state ,
this . name + "_action_message" , action_message_position , {group :
"hud" , texture : "rectangle_image" , scale : {x: 075, y: 0.2},
duration : 1, message: action_message_text b;

14 }

1 var RPG= RPG| {}

2

3 RPG ActionMessage = function (game_state , name, position
properties ) {

4 "use strict" ;

5 RPG Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 /I create message text

10 this . message text = new RPG TextPrefab (this .game_state ,
this .name + " _message" , position , {group : "hud" , text
properties . message, styl e:

Object . create (this .game_state . TEXT_STYLB});

11 this . message text . anchor . setTo (0.5 );

12

13 /[ start timer to destroy the message

14 this . kill_timer = this . game_state . game. time . create ();
15 this . kill_timer . add ( Phaser . Timer . SECOND*

proper ties . duration , this .kill , this );

16 this . kill_timer . start  ();

17}

18

19 RPG ActionMessage . prototype =
Object . create (RPG Prefab . prototype );

20 RPG ActionMessage . prototype . constructor = RPG ActionMessage ;
21

22 RPG ActionMessage . prototype . kill = functi on () {

23 "use strict" ;

24 Phaser . Sprite . prototype . kill . call (this );
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25 /I when the message is destroyed, call  next turn
26 this . message text . kill ();

27 this . game_state . next turn ();

28 }

Thefir e c e i v e mdthodisalgathe samefor both units,andit reducegheunit
healthandcheckif it is dead.In addition,it startsanattackedanimation,which changes
the prefabtint to redandthengoesbackto thenormal.

1 var RPG= RPG|| ({}

2

3 RPGUnit = function (game_state , name, positi on, properties ) {
4 "use strict" ;

5 RPG Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this .stats = properties . stats ;

10

11 this . attacked_animation =

this . game_state .game. add. tween (this );
12 this . attacked_animation .to ({ tint : OxFFO000}, 200);

13 this . attacked_animation . onComplete . add(this . restore_tint ,
this );

14}

15

16 RPG Unit . prototype = Object . create (RPG Prefab . prototype );
17 RPG Unit . prototype . constructor = RPG Unit ;

18

19 RPG Unit . prototype . receive_damage = function (damage) {
20 "use strict" ;

21 this . stats . health -= damage;

22 this . attacked_animation . start  ();

23 if (this .stats .health <= 0) {

24 this . stats . health = 0;

25 this . kill  ();

26 }

27 }

28

29 RPG Unit . prototype . restore_tint = function 0 |

30 "use strict"

gill this .tint = OXFFFFFF;
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32 }

Finally, we haveto changehefk i iméthindof bothEnemyUnitandPlayerUnitto
updatetheir menusaccordingly.First, whenanenemyunit dies,it mustremoveitself
from theenemyunits menu,which canbe doneusingthe methodswe alreadyhavein the
Menuprefab.Onthe otherhand,the playerunit will notremoveitself from its menu,but
only changehealphaof its menuitem, makingit darker.

1 RPG EnemyUnit . prototype . Kill = function 0 {
2 "use strict"
3 var menu_item_index , menu_item ;
4 Phaser . Sprite . prototype . kill . call (this );
5 /[ remove from the menu
6 menu_item_index =
this . game_state . prefabs .enemy_units_menu . find_item_index (this . na
me);
menu_item =
this . game_state . prefabs .enemy_units_menu .remove item (menu_item_i
ndex);

8 menu_item . kill  ();

9}

10

11 RPG PlayerUnit . prototype . Kill = function 0 {

12 "use strict" ;

13 var menu_item_index , menu_item ;

14 Phaser . Sprite . prototype . kill .call (this );

15 /[ remove from the menu

16 menu_item_index =

this . game_state . prefabs . player_units_menu . find_item_index (this .n
ame);

17 this . game_state . prefabs . player_units_menu . menu_items [ menu_
item_index ]. alpha = 0.5;

18 };
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Finally, you cantry playingthe BattleStateTry changingthe enemiesandplayerstatsto

l fighter attacks batl with 17 damage ]

-

~

seeif everythingis working accordingly.

And we finishedthefirst partof this tutorial seriesIn the nexttutorialswe will adda
world thatthe playercanexploreandfind randomenemiesWe will alsoimprovethe
battlestate,addingmoreactionsanda differentturn-basedapproacthasedon the units
speed.
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How to Make a Turn-Based RPG Game in Phaser 7 Part 2
By Renan Oliveira

In thelasttutorial, we createdhe BattleStatdor our turn-basedRPG.Now, we aregoing
to createa WorldStatewerethe playercanexploreandeventuallyfind enemiesin
addition,we will improveour battlesystemto considemnitsspeedThefollowing topics
will becoveredn thistutorial:

A Creatinga WorldStatewhich the playercannavigate
A Creatingenemyspawnershatwill initiate the BattleState
A Improvethe battlesystemto considerunits speed

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:

A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics
A CreatingmapsusingTiled

Asstscopyright

Themonstersassetaisedin this tutorial areavailablein
http://opengameart.org/content/Aolyrenemysetandwerecreatedoy thefollowing
artists:Brett Steele(Safir-Kreuz),JoeRaucci(Sylon),Vicki Beinhart(Namakoro),Tyler
Olsen(Roots).Thecharacterassetareavailablein
http://opengameart.org/content/24x&2aractersvith-facesbig-padk andwerecreated
by SvetlanaKushnariovalemail:lanachan@yandex.rupll assetareavailablethrough
the CreativeCommondicense.

Sourcecodefiles

You candownloadthetutorial sourcecodefiles here

Creating the WorldState

We aregoingto createa WorldStatewhich will reada Tiled map(in JSONformat)and
allow the playerto navigatethroughit. Thefigure belowshowsthe mapl createdSince

thefocusof this tutorialis noton creatingTiled maps,| 6 matgoinginto thedetailsof it,
andyou cancreateyour own or usethe oneprovidedin the sourcecode.However,two
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thingsareimportantaboutthe mapcreating,dueto theway we aregoingto create
WorldState:

1 Any collidabletile layermusthave a collision propertysetto true.
2 All gameprefabsmustbedefinedin the objectslayerandeachobjectmustcontain

in its propertiesatleast:name type,groupandtexture.Any additionalproperties
mustalsobedefined.
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Thefiguresbelowshowthe propertiesof a collision layerandthe playerobject,to
illustratethosetwo conditions.

Layer Properties

Object Properties
Name Value Ve
| colision true Naere: | IO
<NIPW Property> : — —
Type player -
Position Size
X 14000 Widthe | 0,000
¥ | 15000 |5 Heght: | 0,000
Name Value
group players
texture male_fighter_spritesheet
waking speed 100
<new property>
Cancel oK

Canced oK

In additionto the Tiled map,WorldStatewill readanotherJSONfile, suchastheone
below.Noticethatthe JSONfile mustspecifythe assetsgroupsandmapinformation.

1

2 "assets" @ {

3 "map_tileset" - {"typ e": "image" , "source"
"assets/images/open_tileset.png" 1

4 "enemy_spawner_image" : {"type" : "image" , "source"
"assets/images/enemy_spawner.png" 3

5 "male_fighter_spritesheet" . {"type" : "spritesheet" ,
"source” : "assets/images/characters/fight er_m.png" ,
"frame_width" : 24, "frame_height" . 32},

6

7 "level_tilemap” : {"type" : "tlemap" , "source"
"assets/maps/map1l.json” }

8 bt

9 "groups” : |

10 "players"

11 "enemy_spawners"

12 1,

13 "map" : {
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14 "key" : "level_tilemap" :

15 "tilesets" . [ "map_tileset" ,
"male_fighter_spritesheet" ]

16 }

17 }

Thecodebelowshowsthe WorldStateThefi n methindinitializesthe physicsengine
andcreateghe mapform the JSON(file. It alsocreatesafip a r t y obgawhighd
containsthe statsof all playerunits.Noticethatthis objectcanbe passedisa parameter,
whichwill bedoneaftereachbattle.

1 var RPG= RPG|| ({}

2

3 RPG WorldState = function 0 {

4 "use strict"

5 Phaser . State . call (this );

6

7 this . prefab_classes = {

8 "player” : RPG Player . prototype . constructor
9 "enemy_spawner" : RPG EnemySpawner. prototype . constructor
10 %

11 }

12

13 RPG WorldState . prototype =
Object . create (Phaser . State . prototype );

14 RPG WorldState . prototype . constructor = RPG WorldState ;
15

16 RPG WorldState . prototype .init = function (level _data
extra_parameters ) {

17 "use strict"

18 var tileset_index ;

19 this . level_data = this . level _data || level data ;
20

21 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
22 this . scale . pageAlignHorizontally = true

23 this . scale . pageAlignVertically = true ;

24

25 /[ start  physics system

26 this . game. physics . startSystem ( Phaser . Physics . ARCADIE

27 this . game. physics . arcade .gravit y.y = 0;

28

29 /[ create map and set tileset

30 this . map = this .game. add. tlemap (this .level data . map. key);
31 tileset_index = 0;
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32 this . map. tilesets . forEach (function (tileset ) {

33 this . map. addTilesetimage  (tileset . name,
this .level_d ata . map.tilesets [ tileset index D;

34 tileset_index =L

35 }, this );

36

37 /[ if no party data is in the parameters, initialize it
with default  values

38 this . party_data = extra_parameters . party_data | {
39 "fighter"” -

40 "type" : “player_unit" ,

41 "position” c {"x" : 250, "y" : 70},
42 "properties” -

43 "texture” . "male_fighter_spritesheet" ,
44 "group” : "player_units" :

45 "frame" : 10,

46 "stats" : {

47 "attack" : 15,

48 "defense" : 5,

49 "health” : 100,

50 "speed" : 15

51 }

52 }

53 h

54 "mage" : {

55 "type" : "player_uni t" ,

56 "position” o {"x" : 250, "y" : 150},
57 "properties" -

58 "texture" : "female_mage_spritesheet” ,
59 "group" : ‘"player_units" ,

60 "frame" : 10,

61 "stats" : {

62 "attack" : 20,

63 "defense" : 2,

64 "health” : 100,

65 "speed" : 15

66 }

67 }

68 }

69 %

70

71 if (extra_parameters . restart_position ) {
72 this . pl ayer_position = undefined ;

73 }

74 };
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75
76 RPG WorldState . prototype . create = function 0 {
77 "use strict"

78 var group_name , object_layer , collision_tiles ;

79

80 /I create map layers

81 this . layers = {};

82 this . map. layers . forEach (function (layer ) {

83 this . layers [layer .name] =

this . map. createLayer (layer . name);

84 if (layer . properties . collision ) { /I collision layer
85 collision_tiles = [

86 layer . data . forEach (function (data_row ) { // find
tle s used in the layer

87 data_row . forEach (function (tile ) {

88 /[ check if it's a valid tle index and
iIsn't already in the list

89 if (tle .index > 0 &&

collision_tiles . indexOf (tile .index ) === -1) {

90 collision_tiles . push (tile . index );
91 }

92 }, this );

93 }, this );

94 this . map. setCollision ( collision_tiles , true ,
layer . name);

95 }

96 }, this );

97 I/l resize the world to be the size of the current layer
98 this . layers [this . map. layer .name]. resizeWorld ();

99

100 /Il create groups
101 this . groups = {};

102 this . level data . groups . forEach (function (group_name ) {
103 this . groups [ group_name | = this . game. add. group ();

104 }, this );

105

106 this . prefabs = {};

107

108 for (object_layer in this . map. objects ) {

109 if (this . map. objects .hasOwnProperty (object layer )) {
110 /[ create layer objects

111 this . map. objects [ object layer ]. forEach (this . creat
e _object , this );

112 }

113 }
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114

115 /[ if we came from BattleState, move the player to the
previous  position

116 if (this . player_position ) {

117 this . prefabs . player .reset (this . player_position . X,

th is . player_position Bk

118 }

119 };

120

121 RPG WorldState . prototype . create_object = function (object ) {
122 "use strict"

123 var object 'y , position , prefab ;

124 /I tiled coordinates starts in the bottom left corner

125 object_y
/[ 2) : object .y
126 position
"y" . objecty };

(object .gid) ? object .y - (this . map. tileHeight
(object . height [/ 2);
{"x" : object .x + (this . map. tileHeight | 2),

I+ 1l

127 /I create object according to its type

128 if (this . prefab_classes . hasOwnProperty (object .type)) {
129 prefab = new this . prefab_classes [ object . type ]( this ,
object .name, position , object . properties );

130 }

131 this . prefabs [ object .name] = prefab ;

132 };

Thefic r e aetldmustinitialize the maplayersandgamegroupsandprefabsThe
layerswereall availablein the Tiled mapandwerealreadyreadin thefi n meéthind,so
we just haveto iteratethroughthemcreatingeachone.However,we mustdetectthe
collisionlayers(by meansof theaddedproperty)andsetall its tiles ascollidable.

Thegroupsareeasilycreatedy iteratingthroughthe onesdefinedin thelevel JISONfile.

However to createthe prefabswe mustiteratethrougheachobjectin the objectslayer
andinstantiatehe correctprefab.The prefabinstantiationis doneintheiic r e at e _obj e ¢
methodwhich alsoadjustthe prefabpositiondueto the differentcoordinatesisedby

Tiled. To properlyinstantiateeachprefab,we defineafip r e f a b _pcopesatysnghe s 0
constructothatmapseachprefabtypeto its constructo, aswe did in the BattleStateAs

in BattleStatethis is possiblebecausall prefabshavethe sameconstructor.

Thelastpieceof codein thefic r e anétledresetgheplayerto a previouslysaved
position.This mustbe donebecausehe WorldStatecan be calledaftera BattleStateso
we mustkeepsavedthe playerpreviousposition.If thebattleis lost, we resetthe game
usingthefir e s e t _ parametem tloefii on méthind.
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Adding the Player prefab

Now we aregoingto addthe playerprefab,which cannavigatethroughtheworld. The
codebelowshowsthe Playerprefab.In the constructoiit mustinitialize thewalking
speedanimationsandphysicsbody.Then,in thefiu p d artethodl,it is controlledby the
keyboardarrowkeys(obtainedfrom theficursor® object). We movethe playerto a given
directionif its respectivaarrowkey is presseandif the playeris notalreadymovingto
the oppositedirection.Also, whenthe playerstartsmovingto a givendirectionit plays
the correspondin@nimaton. Whenthe playerstops,the animationstopsandresetits
frameto the correctstoppedrame,accordingto its facingdirection.

1 var RPG= RPG| {}

2

3 RPGPlayer = function (game_state , name, position , properties )
{

4 "use strict" ;

5 RPG Prefab . call (this , game_state , name, position
properties );

6

7 this . anchor . setTo (0.5 );

8

9 this . walking_speed = +properties . walking_speed ;

10

11 this . animations . add("walking_down" , [6, 7, 8], 10, true );
12 this . animations . add("walkin g_left* , [9, 10, 11], 10,
true );

13 this . animations . add( "walking_right" , [3, 4, 5], 10, true );
14 this . animations . add("walking_up" , [0, 1, 2], 10, true );
15

16 this . stopped_frames =[7, 10, 4, 1, 7]

17

18 this . game_state . game. physics . arca de. enable (this );

19 this . body. setSize (16, 16, 0, 8);

20 this . body . collideWorldBounds = true ;

21

22 this . cursors =

this . game_state . game. input . keyboard . createCursorKeys ();

23 };

24

25 RPG Player . prototype = Object . create (RPG Prefab . prototype );
26 RPG Player . prototype . constructor = RPG Player ;

27
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28 RPG Player . prototype . update = function 0 {

29 "use strict"

30 this . game_state . game. physics . arcade . collide (this ,
this . game_state . layers . collision_back );

31 this . game_state . game. physics . arcade . collide (this ,
this . game_state . layers . collision_front );

32

33 if (this .cursors .left .isDown && this . body. velocity .x <= 0)
{

34 /I move left

35 this . body. velocity .x = -this . walking_speed ;
36 if (this .body.velocity .y === 0) {

37 this . animations . play (“"walking_left" );

38

39 } else if (this .cursors .right .isDown &&
this . body. velocity .x >= 0) {

40 /[ move right

41 this . body. velocity .x = +this . walking_speed ;
42 if (this . body. velocity .y === 0) {

43 this . animations . play ("walking_right" )i
44 }

45 } else {

46 this . body. velocity .x = 0;

47 }

48

49 if (this .cursors .up.isDown && this .body. velocity .y <= 0) {
50 /[ move up

51 this . body. velocity .y = -this . walk ing_speed ;
52 if (this .body. velocity .x === 0) {

53 this . animations . play ("walking_up" );

54

55 } else if (this .cursors .down.isDown &&

this . body. velocity .y >= 0) {

56 /[ move down

57 this . body. velocity .y = +this . wal king_speed ;
58 if (this . body. velocity .x === 0) {

59 this . animations . play ("walking_down" );
60 }

61 } else {

62 this . body. velocity .y = 0;

63 }

64

65 if (this . body. velocity .x === 0 && this . body. velocity .y ===
0) {

66 /[ stop current animation
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67 this . animations . stop ();

68 this . frame = this . stopped _frames [this . body. facing |,
69 }

70 }

You canalreadytry movingtheplayerin the WorldState Checkif thecollisionsare
working properly.Noticethatwe checkfor collisionswith all collision layersin the

updatemethod.
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Adding the EnemySpawnerprefab

The EnemySpawnewill beanimmovableprefabthatoverlags with the player.When
suchoverlapoccur,it will checkfor possibleenemyencountersccordingto their
probabilities We will startby definingthe enemyencountersn theJSONlevelfile, as
shownbelow.Eachenemyencountehasa probabilityandthe enemydata.

1 "enemy_encounters” : [

2 { "probability” : 1,

3 "enemy_data" : {

4 "batl" : {

5 "type" : "enemy_unit"

6 "position” c {"x" : 100, "y" : 90},

7 "properties” - |

8 "texture" . "bat_spritesheet" ,

9 "group” : "enemy_units"

10 "stats" : {

11 "attack” : 10,

12 "defense" : 1,

13 "health” : 30

14 }

15 }

16 )

17 "bat2" : {

18 "type" : "enemy_unit"

19 "position” » {"x" : 100, "y" : 170},

20 "properties" -

21 "texture" . "bat_spritesheet” ,

22 "group” : "enemy_units"

23 "stats" : {

24 "attack” : 10,

25 "defense" : 1,

26 "health" : 30

27 }

28 }

29 }

30 }

31 }

32 ]

Now, we cancreatethe EnemySpawneto checkfor oneof the possibleencountersits
codeis shownbelow.In thefiu p d artetbodiwe checkfor overlapswith theplayerand

callthefic h e ¢ k _ f o methedwremanaverlapoccurs.Noticethat,to call this
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methodonly oncefor eachoverlapwe usethe flioverlapping variable,andcheckfor
spawnonly whenit wasfalse.

1 var RPG= RPG| {}

2

3 RPG EnemySpawner = function (game_state , name, position
properties ) {

4 "use strict" ;

5 RPG Prefab . call (this , game_state , name, position
properties );

6

7 this . game_state . game. physics . arcade . enable (this );
8 this . body.immovable = true ;

9

10 this . overlapping = true ;

11 }

12

13 RPG EnemySpawner. prototype =

Object . create (RPG Prefab . prototype );

14 RPG EnemySpawner. prototype . constructor = RPG EnemySpawner;
15

16 RPG EnemySpawner. prototype . update = function 0 {

17 "use strict" ;

18 this . overlapping =

this . game_state . game. physics . arcade . overlap (this ,

this . game_state . groups . players , this .check for spawn , null ,
this );

19 };

20

21 RPG EnemySpawner. prototype . check for_spawn = function 0 {
22 "use strict" ;

23 var spawn_chance , encounter_index , enemy_encounter ;

24 /I check for spawn only once for overlap

25 if (!this .overla pping ) {

26 spawn_chance = this .game_state .game. rnd . frac ();

27 /[ check if the enemy spawn probability is less than
the generated random number for each spawn

28 for (‘encounter_index = 0; encounter_index <

this . game_state .level data .enemy_encounters . length ;
encounter_index += 1) {

29 enemy_encounter =

this . game_state .level data .enemy_encounters [encounter_index |,
30 if (spawn_chance <= enemy_encounter . probability ) {
31 /[ save current player position for later
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32 this . game_state . player_position =
this . game_state . prefabs . player . position ;

33 /[ call battle state
34 this . game_state .game. state . start ("BootState" |,
false , false , "assets/levels/battle.json" , "Battle State" ,

{enemy_data : enemy_encounter .enemy data , party data
this . game_state . party data });

35 break ;

36 }

37 }

38 }

39 }

Thefic h e ¢ k _ f o methedgeaesatea randomnumberusingPhaserandomdata
generatoandconparest with theenemyencountergrobabilities,choosingthefirst one
whoseprobabilityis higherthanthe generatechumber Noticethat, for this to work the
encountersnustbe sortedin ascendingprderof probability, prioritizing lesslikely
encountes. Whenanencounteoccurs,it calls BattleStatewith the correctenemydata
andplayerpartydata.

Updating BattleState

Finally, we mustupdateour Battle State¢o work with our lastmodifications.Insteadof
readingthe enemyandplayerunitsfrom a JISONfile, theywill be passedisparameters
inthefi n methind. Then,we just haveto iteratethroughthemin thefic r e anétlod
andcreateall their prefabsusingthesamefic r e a t e mptmod.Notcetlatthe
enemyunitswerestoredin the enemyencountersdatafrom the WorldState while the
playerunitswerestoredin thefip a r t y vadabléfrandWorldState(shownbefore).

Now, we mustproperlygo backto WorldStatewhenthe battleis finished.In the

fin e x t _ntethad bedoremakingthe nextunit act,we checkif thereareremaining
enemyandplayerunits.|If therearenoremainingenemyunits,wecallanfe nd _bat t | e o
methodand,if thereareno remainingplayerunitswe callaiig a me _ onetleod. 0

Thefie n d _ b mdthbdwi# switchbackto WorldStateupdatingthefip ar t ytodat a o
reflectthis battle.So,we mustiteratethroughall playerunitssavingtheir statsin the

fip a r t y vadahlé.@néheotherhand,thefig a me _ onetleodwdl switchbackto
WorldStatewithout sendinganyiiparty _da& owhichwill resetit. Also, we musttell the
WorldStateto restartthe playerposition,insteadof keepingthelastoneasshowedn the
WorldStatecode.The codebelowshowsthe modificationsin the BattleState.

1 var RPG= RPG|| {}
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RPG BattleS tate = function 0 {
"use strict" X
Phaser . State . call (this );

OCO~NOUTDAWN

this . prefab_classes = {
"background” : RPG TilePrefab . prototype . constructor
“rectangle” . RPG Prefab . prototype . constructor
10 "player_unit" . RPG Playe rUnit . prototype . constructor
11 "enemy_unit" : RPG EnemyUnit . prototype . constructor
2 h
13
14 this . TEXT_STYLE = {font : "14px Arial" , fill . "#FFFFFF" };
15 };
16

17 RPG BattleState . prototype =
Object . create (Phaser . State . prototype );

18 RPG BattleState . prototype . constructor = RPG BattleState
19

20 RPG BattleState . prototype .init = function (level_data
extra_parameters ) {

21 "use strict" ;

22 this . level_data = level _data ;

23 this . enemy_data = extra_parameters .enemy_data ;

24 this . party_data = extra_parameters . party data ;

25

26 this . scale .scaleMode = Phaser . ScaleManager . SHOW_ALL
27 this . scale . pageAlignHorizontally = true ;

28 this . scale . pageAlignVertically = true ;

29 }

30

31 RPG BattleState . prototype . create = function () {
32 "use strict" ;

33 var group_name , prefab_name , player_unit nhame
enemy_unit_name ;

34

35 /Il create groups

36 this . groups = {};

37 this . level data . groups . forEach (function (group_name ) {
38 this . groups [ group_name | = this . game. add. group ();
39 }, this );

40

41 /[ create prefabs

42 this . prefabs = {};

43 for (prefab_name in this .level data . prefabs ) {
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44 if
(this .level data . prefabs . hasOwnProperty (prefab_name )) {

45 /[ create prefab

46 this . create_prefab (prefab_name ,

this . level data . prefabs [ prefab_name ]);

47 }

48 }

49

50 /[ create enemy units

51 for (enemy_unit_name in this .enemy data ) {
52 if (this .enemy_data . hasOwnProperty (enemy_unit name )) {
53 /[ crea te enemy units

54 this . create_prefab  (enemy_unit_name |,
this . enemy_data [ enemy_unit_name J);

55 }

56 }

57

58 /| create player units

59 for ( player_unit_name in this . party data ) {
60 if (this . party _data .hasOwnProperty (playe r_unit_ name ))
{

61 /[ create player units

62 this . create_prefab ( player_unit_ name
this . party data [ player_unit_ name ]);

63

64 }

65

66 this . init_hud ();

67

68 this .units = [];

69 this .units =

this . units . concat (this . groups . player_units . children );
70 this .units =

this . units . concat (this . groups .enemy_units . children );
71

72 this . next_turn ();

73 };

74

75 RPG BattleState . prototype . next_turn = function 0 {

76 "use strict"

77 /[ if all enemy units are dead, go back to the world state
78 if (this .groups .enemy_units .countLiving () === 0) {

79 this . end_battle ();

80 }

81
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82 /[ if all player units are dead, restart the game

83 if (this . groups . player_units .countLiving () === 0) {
84 this . game_over ();

85 }

86

87 /| takes the next unit

88 this . current_unit = this . units . shift ();

89 /Il if the wunit is alive, it acts, otherwise goes to the
next turn

90 if (this . current_unit .alive ) {

91 this . current_unit .act ();

92 this . units . push (this . current_unit );

93 } else {

94 this . next_turn ();

95 }

96 }

97

98 RPG BattleState . prototype . game_over = function 0 {
99 "use strict"
100 /I go back to WorldState restarting the player position

101 this . game. state . start ("BootState" , true , false ,
"assets/levels/levell.json" , "WorldState" , {restart_position

true });

102 };

103

104 RPG BattleState . prototype . end_battle = function 0 {

105 "use strict"

106 /[ save current party health

107 this . group s. player_units . forEach ( function (player_unit ) {
108 this . party data [player_unit . name]. properties .stats =
player_unit . stats ;

109 }, this );
110 /I go back to WorldState with the current party data

111 this . game. state . start ("BootState" , true , false ,
"assets/levels/levell.json" , "WorldState" , {party_data
this . party data });

112 };
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By now, you canalreadytry playingwith the EnemySpawners.
Considering units speedfor the turns

In this tutorial, eachunit will havea speedstat,which will be usedto calculatethe next
turnthatunit will act. The codebelowshowsthe modificationsin the Unit prefab,and
how it calculateghe nextactturn basedon the currentturn andits speedNoticethat|
usedanarbitraryrule for calculatingthe nextturn, andyou canusethe oneyou finds
best.

1 var RPG= RPG|| ({}

2

3 RPG Unit = function (game_state , name, position , properties ) {
4 "use strict" :

5 RPG. Prefab . call (this , game_state , name, position

properties );

6

7 this . anchor . setTo (0.5 );

8
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9 this .stats = Object . create (properties . stats );

10

11 this . attacked_animation =

this . game_state .game. add. tween (this );

12 this . attacked_animat ion .to ({ tint : OxFFO000}, 200);

13 this . attacked_animation ..onComplete . add(this . restore_tint ,
this );

14

15 this . act_turn = 0;

16 };

17

18 RPG Unit . prototype = Object . create (RPG Prefab . prototype );
19 RPG Unit . prototype . constructor = RPG Unit ;

20

21 RPG Unit . prototype . calculate_act_turn = function
(current_turn ) {

22 "use strict" ;

23 /I calculate the act turn based on the unit speed

24 this . act_turn = current_turn + Math. ceil (100 /

this . stats . speed);

25 }

Now, we will changehe BattleStag to storethe unitsin a priority queue jnsteadof an
array.A priority queues a datastructurewhereall elementsarealwayssorted,givena
sortingcriteria(if y o u dotfamiliar with priority queuescheckthis wikipedialink). In
our casethesortingcriteriawill betheunit nextactingturn, which meanghefirst unit
from the queues theonethatwill actearlier.Sincethe priority queues awell known
datastructurewe aregoingto usetheimplementatiorprovidedby AdamHooperinstead
of creatingour own.

The codebelowshowsthe modificationsin the BattleStateéo usethe priority queue.
First,in theendof theficre a tmetbodwe initialize fiu n i dsaspdority queuewhich
comparegheunitsactturn,andaddall unitsto the queuecalculatingtheir first acting
turns.Then,in thefin e x t _nethad weémustupdatethe currentunit actturn before
addingit tothefiu n i queu@again,soit will beputin the correctposition.

1 RPG BattleState . prototype . create = function 0 |
2 "use strict"

3 var group_name , prefab_name , player _unit_ name
enemy_unit_name ;

4

5 /[ create groups

6 this . groups = {};
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7 this . level data . groups . forEach (function (group_name ) {

8 this . groups [ group_name | = this . game. add. group ();
9 }, this );

10

11 /[ create prefabs

12 this . prefabs = {};

13 for (prefab_name in this .level data . prefabs ) {

14 if

(this .level data . prefabs . hasOwnProperty (prefab_name )) {
15 I/l create prefab

16 this . create_prefab (prefab_name ,

this .level data . prefabs [ prefab_name ]);

17 }

18 }

19

20 /[ create enemy units

21 for (enemy_unit_ name in this .enemy data ) {

22 if (this .enemy_data . hasOwnProperty (enemy_unit name )) {
23 /[ create enemy units

24 this . create_prefab  (enemy_unit_name |,

this . enemy_data [ enemy_unit_name ]);

25 }

26 }

27

28 /[ create player units

29 for ( player_unit_name in this .party data ) {

30 if (this . party data .hasOwnProperty (player_unit_ name ))
{

31 /| create player units

32 this . create_prefab  ( player_unit_name

this . party_data [ player_unit_name J]);

33

34 }

35

36 this . init_hud ();

37

38 /[ store units in a priority gueue which compares the
units act turn

39 this .units = new PriorityQueue  ({ comparator : function
(unitta , unit b ) {

40 return  unit_a . act_turn - unit_ b .act turn ;

41 1)

42 this . groups . player_units . forEach (function (unit ) {
43 unit . calculate_act_turn (0);

44 this . units . queue (unit );
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45 },  this );

46 this . groups . enemy_units . forEach ( function (unit ) {
a7 unit . calculate_act_turn (0);

48 this . units . queue (unit );

49 }, this );

50

51 this . next_turn ();

52 }

53

54 RPG BattleState . prototype . next_turn = function 0 {
55 "use strict"

56 /[ if all enemy units are dead, go back to the world state
57 if (this .groups .enemy_units .countLiving () === 0) {
58 this . end_battle ();

59 }

60

61 /[ if all player units are dead, restart the game
62 if (this . groups . player_units .countLiving () === 0) {
63 this . game_over ();

64 }

65

66 /I takes the next unit

67 this . current_unit = this . units . dequeue ();

68 /[ if the wunit is alive, it acts, otherwise goes to the
next turn

69 if (this . current_unit .alive ) {

70 this . current_unit .act ();

71 this . current_unit . calculate_act_turn (this . current_unit
.act _turn );

72 this . units . queue (this . current_unit );

73 } else {

74 this . next_turn ();

75 }

76 };

Now, you canalreadytry settingsomespeedvaluesandseeif everythingis working
correctly.Belowis thefinal enemyencounterandpartydaal used.

"enemy_encounters" |
{ "probability” : 0.3,
"enemy_data" : {
“lizard1l" : {
"type" : "enemy_unit"
"position” : {"x" : 100,

OO, WNBE

y" : 100},
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7 "properties” -

8 "texture" : ‘"lizard_spritesheet" ,
9 "group” : "enemy_units"

10 "stats" : {

11 "attack” : 30,

12 "defense" : 10,

13 "health" : 50,

14 "speed” : 15

15 }

16 }

17 }

18 }

19 }h

20 { "probability" . 0.5,

21 "enemy_data" : {

22 "batl" : {

23 "type" . "enemy_unit"

24 "position” » {"x" : 100, "y" : 90},
25 "properties” -

26 "texture" : "bat_spritesheet" ,
27 "group” : "enemy_units"

28 "stats" : {

29 "attack” : 10,

30 "d efense" : 1,

31 "health” : 30,

32 "speed” : 20

33 }

34 }

35 3

36 "bat2" : {

37 "type" : "enemy_unit"

38 "position” » {"x" : 100, "y" : 170},
39 "properties" -

40 "texture" . "bat_spritesheet” ,
41 "group” : "enemy_units"

42 "stats" : {

43 "attack” : 10,

44 "defense" : 1,

45 "health” : 30,

46 "speed” : 20

a7 }

48 }

49 }

50 }

51 h
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52
53
54
515
56
57/
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

{ "probability" : 1.0,

"enemy_data" : {
"scorpionl" : {
"type" : "enemy_unit"
"position” : {"x" : 100, "y" : 50},
"properties” -
"texture" . "scorpion_spritesheet"
"group” : "enemy_units"
"stats" : {
"attack" : 15,
"defense" : 1,
"health" : 20,
"speed” : 10
}
}
%
"scorpion2" : {
"type" : "enemy_unit"
"position” : {"x" : 100, "y" : 100},
"properties” - |
"texture" . "scorpion_spritesheet"
"group” : "enemy_units"
"stats" : {
"attack" : 15,
"defense" : 1,
"health" : 20,
"speed" : 10
}
}
%
"scorpion3" : {
"type" : "enemy_unit"
"position” : {"x" : 100, "y" : 150},
"properties” Y
"texture" . "scorpion_spritesheet"
"group” : "enemy_units"
"stats" : {
"attack" : 15,
"defense" : 1,
"health" : 20,
"speed" : 10
}
}
}

}
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97 }

98 ]

99

100 t his . party_data = extra_parameters . party_data | {
101 "fighter” -

102 "type" : "player_unit" ,

103 "position” c {"x" : 250, "y" : 50},
104 "properties” -

105 "texture" . "male_fighter_spritesheet" ,
106 "group” : "player_units" ,

107 “frame" : 10,

108 "stats" : {

109 "attack” : 15,

110 "defense" : 5,

111 "health” : 100,

112 "speed" : 15

113 }

114 }

115 h

116 "mage” : {

117 "type" : “player_unit" :

118 "position” » {"x" : 250, "y" : 100},
119 "properties” - |

120 "texture" . "female_mage_spritesheet" ,
121 "group" : "player_units" ,

122 "frame" : 10,

123 "stats" : {

124 "attack" : 20,

125 "defense" : 2,

126 "health” : 100,

127 "speed” : 10

128 }

129 }

130 h

131 "ranger" : {

132 "type" : "player_unit" ,

133 "position” o {"x" : 250, "y" : 150},
134 "properties" -

135 "texture" . "female_ranger_spritesheet" ,
136 "group ": "player_units" ,

137 "frame" : 10,

138 "stats" : {

139 "attack" : 10,

140 "defense" : 3,

141 "health” : 100,
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142 "speed" : 20
143 }

144 }

145 }

146 h

And now we finishedthis tutorial. In the nextonewe aregoingto adddifferentactions
duringthebattle,suchasusingmagicanditems.In addition,the playerunitswill receive
experiencaftereachbattle,beingableto pasdevels.
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How to Make a Turn-Based RPG Game in Phaser 7 Part 3
By Renan Oliveira

In thelasttutorial we addeda WorldStatewherethe playercannavigateandlinked it
with the BattleStatecreatedn thefirst tutorial. Now, we aregoingto improve our
BattleStateto includethefollowing:

A Battlerewardincluding experiencenditems

A A level systembasedn anexperiencdable

A Thepossibilityof usingitemsduringthe battle

A Magic attacksalongwith the currentphysicalattacks

To readthis tutorial, it is importantthatyou arefamiliar with thefollowing concepts:
A Javascripaindobjectorientedconcepts.
A BasicPhaseconceptssuchas:statessprites,groupsandarcadephysics
A CreatingmapsusingTiled

Assetscopyright

Themonstersassetaisedin this tutorial areavailablein
http://opengameart.org/content/Bolyenemysetandwerecreatedoy thefollowing
artists:Brett Steele(Safir-Kreuz),JoeRaucci(Sylon), Vicki Beinhart(Namakoro),Tyler
Olsen(Roots).Thecharacterassetareavailablein
http://opengameart.org/content/24x&2aractersvith-facesbig-padk andwerecreded
by SvetlanaKushnariovaemail:lanachan@yandex.rujll assetsareavailablethrough
the CreativeCommondicense.

Sourcecodefiles

You candownloadthetutorial sourcecodefiles here

Adding the battle reward

We will startby addinga battlerewardfor eachenemyencounterTo simplify things,the

rewardwill bealwaysthe same putyou canaddmultiple rewardswith different
probabilitiesusinga strategysimilar to the enemyencounters.
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Therewardwill bedescribedn thelevel JSONfile with theenemyencounterslata,as
shownbelow.Noticethatwe aredescribingthe experiencewhich will be usedto
increasehe playerunitslevelsandtheitemsthatwill be obtainedfrom thatencounter.

1 "enemy_en counters" : [

2 { "probability” . 0.3,

3 "enemy_data" : {

4 "lizard1" : {

5 "type" : "enemy_unit"

6 "position" : {"x" : 100, "y" : 100},
7 "properties” -

8 "texture" . "lizar d_spritesheet" ,
9 "group” : "enemy_units"

10 "stats" : {

11 "attack" : 30,

12 "defense" : 10,

13 "health” : 50,

14 "speed" : 15

15 }

16 }

17 }

18 h

19 "reward" : {

20 "experience" : 100,

21 “items" : [{ "type" : "potion" , "properties"
{"group” : ‘"items" , "health_power" : 50}}]

22 }

23 }

24 { "probability” . 0.5,

25 "enemy_data" : {

26 "batl" : {

27 "type" : "enemy_unit"

28 "position” » {"x" : 100, "y" : 90},
29 "properties" -

30 "texture" . "bat_spritesheet” ,
31 "group” : "enemy_units"

32 "stats" : {

33 "attack” : 10,

34 "defense" : 1,

35 "health” : 30,

36 "speed” : 20

37 }

38 }

39 }h

40 "bat2" : {
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

{"group"
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

"type" : "enemy_unit"
"position” : {"x" : 100, "y* : 170},
"properties” -
"texture" : "bat_spritesheet" ,
"group” : "enemy_units"
"stats" : {
"attack" : 10,
"defense" : 1,
"health" : 30,
"speed” : 20
}
}
}
%
"reward” : {
"experience" : 100,
“items" : [{ "type" : "potion" , "properties"
“items" , "health_power" : 50}}]
}
}
{ "probability” : 1.0,
"enemy_data" : {
"scorpionl" : {
"type" . "enemy_unit"
"position” » {"x" : 100, "y" : 50},
"properties” Y
"texture” . "scorpion_spritesheet"
"group” : "enemy_units"
"stats" : {
"attack" : 15,
"defense" : 1,
"health" : 20,
"speed" : 10
}
}
%
"scorpion2" : {
"type" : "enemy_unit"
"position” » {"x" : 100, "y" : 100},
"properties” Y
"texture” . "scorpion_spritesheet"
"group” : "enemy_units"
"stats" : {
"attack" : 15,
"defense" : 1,
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85 "health” : 20,

86 "speed” : 10

87 }

88 }

89 h

90 "scorpion3" : {

91 "type" : "enemy_unit"

92 "position” » {"x" : 100, "y" : 150},
93 "properties” -

94 "texture" . "scorpion_spritesheet" ,
95 "g roup” : "enemy_units"

96 "stats" : {

97 "attack” : 15,

98 "defense" : 1,

99 "health” : 20,

100 "speed" : 10

101 }

102 }

103 }

104 H

105 "reward” : {

106 "experience" . 100,

107 “items" : [{ "type" : "potion" , "properties”
{"group” : ‘"items" , "health_power" : 50}}]

108 }

109 }

Increasing the player units experience

We will usethe sameexperiencaablefor all playerunits,whichwill definethe
necessargxperienceo reacheachlevel andthe correspondergtatsincreaseThis table
is definedin aJSONfile asshownbelow.Noticethatl usedthe samestatsincreasedor
all levelswithout consideringhe gamebalanceput you shouldusethe onesyou find
best.

1]

2 { "required_exp" : 100, "stats_increase" . {"attack" : 1,
"defense"” : 1, "speed" : 1, "health : 10} },

) { "required_exp" : 200, '"stats_increase" . {"attack" : 1,
"defense" : 1, "speed" : 1, "health : 10} },

4 { "required_exp" - 300, "stats_increase" . {"attack" : 1,
"defense" : 1, "speed" : 1, "health" : 10} 1},

5 { "required_exp" . 400, "stats_increase" . {"attack" : 1,
"defense" : 1, "speed" : 1, "health" : 10} 1},
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6 { "required_exp" . 500, "stats increase" . {"attack" : 1,

"defense" : 1, "speed" : 1, "health : 10} },

7 { "required_exp" . 600, "stats_increase" . {"attack" : 1,
"defense" : 1, "speed" : 1, "health® : 10} }

8 ]

This experiencaablemustbeloadedin thefip r e | reshddof BattleStateand
initializedin itsfic r e aetldasshownbelow.

1 RPG BattleState . prototype . preload = function 0 {

2 "use strict" ;

3 this . load . text ("experience_table" ,
"assets/levels/experience_table.json" );

4§

5

6 // save experience table

7 this . experience_table =

JSON parse (this . game. cache . getText ( "experience_table" );

To addexperiencendlevelsto theplayerunitswewill addaifir e cei ve exper i eniq
methodfor the PlayerUnitprefab.This methodis shownin the code belowandincreases

theunit experienceThenit checksf the currentexperiencas enoughto reachthe next

level. Thisis doneusingthe experiencdableloadedin the gamestate Whenanewlevel

Is reachedthe statsareincreasedccordingto whatis definedin the experienceable.

Also, theexperiencas resetto zerowhenanewlevelis reached.

1 RPG PlayerUnit . prototype . receive_experience = function
(experience ) {

2 "use strict"

3 var next_level data , Stat ;

4 /I increase  experience

5 this . stats . experience += experience ;

6 next_level data =

this . game_state . experience_table [ this . stats . current_level I;

7 /[ if current experience is greater than the necessary to
the next level, the wunit gains a level

8 if (this . stats .experience >= next level data . required_exp )
{

9 this . stats . current_level += 1;

10 this . stats . experience = O;

11 /[ increase unit stats according to new level

12 for (stat in next_level data . Stats_increase ) {
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13 if

(next_level d ata . stats_increase . hasOwnProperty (stat )) {

14 this .stats [stat | +=

next_level_data . stats_increase [ stat |;

15 }

16 }

17 }

18 };

Finally, we mustaddthe experienceewardfrom eachencounteinthefie nd _bat t | e 0
method,asshownbelow. This canbe doneby dividing the experiencdor eachplayer
unit,andcallingthefir e c e i v e _ emethalforieazhoree 0

1 RPG BattleState . prototype . end_battle = function 0 {

2 "use strict" ;

3 var received_experience ;

4

5 /I receive battle reward

6 received_experience = this . encounter .reward .experience ;
7 this . groups . player_units . forEach ( function (player_unit ) {
8 Il receive experience from enemy

9 player_unit . receive_experience (received_experience /
this . groups . player_units . children . length );

10 /[ save current party stats

11 this . party data [ player_unit . name]. properties .stats =
player_unit . stats ;

12 }, this );

13

14 /I go back to WorldState with the current party data

15 this . game. state . start ("BootState" , true , false |,
"assets/levels/levell.json" , "WorldState" , {party_data

this . party data });

16 };
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Now, you canalreadytry playingandcheckif the playerunitsarereceivingthecorrect

amountof experiencealuringthe battles.
Adding itemsand an inventory

We will createlnventoryandltem prefabsto representhe gameitemsthe playercan
carryanduseduringthe battles After we finish creatingtheitems,we will addmenusto
the BattleStatdo allow the playerto usethoseitems.

First,thelnventoryprefabis shownbelow. It will havea list of itemsandmethodgo
collectanduseitems.Theficollect_itend receivesanobjectwith theitemtypeand
propertiesandinstantiatethe appropriatetem prefab,addingit to thelist. The

fiu s e _ imethodconsumesheitem, removingit from theitemsarray.

1 var RPG= RPG|| {}

2

3 RPG Inventory = function (game_state , name, position
properties ) {

4 "use strict" ;
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5 RPG Prefab . call (this , game_state , name, position
properties );

6

7 this . item_classes = {

8 "potion” : RPG Potion . prototype . constructor
9 %

10

11 this .items = [];

12}

13

14 RPG Inventory . prototype =

Object . create (RPG Prefab . prototype );

15 RPG Inventory . prototype . constructor = RPG Inventory ;

16

17 RPG Inventory . prototype . collect_item = function (item_object )
{

18 "use strict" ;

19 var item ;

20 /[ create item prefab

21 item = new

this .item_classes [item_object . type ]( this .game_state |,
item_object .type + this .items .length , {x: 0, y: 0},

it em_object . properties );

22 this . items . push (item );

23 }

24

25 RPG Inventory . prototype . use_ item = function (item_name |,
target ) {

26 "use strict"

27 var item_index ;

28 /l  remove item from items list

29 for (item_index = 0; item_index < this .items. length ;
item_index += 1) {

30 if (this .items [item_index ]. name === item_name ) ({
31 this .items [item_index ]. use(target );

32 this .items . splice (item_index , 1);

33 break ;

34 }

35 }

36 }

Now, we aregoingto createtheitem prefabs First,we will createa genericltem prefab,
which all itemswill extend.Initially, this prefabwill only haveanfiu s en@éthodwhich
destroysdtself.
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1 var RPG= RPG|| ({}

2

3 RPGItem = function (game_state , name, position , properties ) {
4 "use strict" ;

5 RPG Prefab . call (this , game_state , name, position
properties );

6 };

7

8 RPG Item . prototype = Object . create (RPG Prefab . prototype );
9 RPG Item . prototype . constructor = RPG Item ;

10

11 RPG Item . prototype .use = function () {

12 "use strict" ;

13 /I by default the item is destroyed
14 this . kill  ();
15 };

After creatingthe Item prefab,we cancreatea Potionprefab,asshownbelow. The potion
will havea healthpower,andmustimplementthefiu s enéthodto increasehe healthof
thetargetplayerunit.

1 var RPG= RPG|| ({}

2

3 RPG Potion = function (game_state , name, position , properties )
{

4 "use strict"

5 RPG Item . call (this , game_state , name, position ,
properties );

6

7 this . health_power = properti es. health_power ;

8 }

9

10 RPG Potion . prototype = Object . create (RPG Item . prototype );
11 RPG Potion . prototype . constructor = RPG Potion ;

12

13 RPG Potion . prototype .use = function (target ) {

14 "use strict" ;

15 RPG Item . prototype . use. call (this );
16 target .stats . health += this . health_power ;
17 }
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Finally,in thefie n d _ b mdthbdwentustcollecttheitemsobtainedfrom defeatingthe
enemiesThis canbedoneby iteratingthroughall theitemsin therewardandcalling the
ficollect_itend from theinventory.

1 RPG BattleState . prototype . end_battle = function 0 {

2 "use strict" :

3 var received_experience ;

4

5 /I receive battle reward

6 received_experience = this . encounter .reward .experience ;
7 this . groups . player_units . forEach (functi on (player_unit ) {
8 Il receive experience from enemy

9 player_unit . receive_experience (received_experience /
this . groups . player_units . children . length );

10 /I save current party stats

11 this . party data [player_unit . name]. properti es.stats =
player_unit . stats ;

12 }, this );

13

14

15 this . encounter .reward . items . forEach (function (item_object )
{

16 this . prefabs . inventory . collect_item (item_object );
17 }, this );

18

19 /I go back to WorldState with the curren t party data

20 this . game. state . start ("BootState" , true , false |,
"assets/levels/levell.json" , "WorldState" , {party_data

this . party data , inventory : this . prefabs . inventory });

21 }

Now, you canalreadytry playingandcheckif theitemsarebeingcorrectly collected.
Sincethereareno gameplaydifferenceyet, you would haveto print someinformationin
the consoleto checkthis.

Usingthe items during the battle

To usetheitems,we will addanitem actionto theactionsmenu.Whenit is selectedit
will showtheavailableitemsto be used.Sincewe mustalternatehroughmenus we will
addmethoddo hideandshowin the Menuprefab,asshownbelow.

1 RPG Menu. prototype . show = function 0 |
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2 "use strict" ;

3 this . menu_items . forEach (function (menu_item ) {
4 menu_item . visible = true ;

5 }, this );

6}

7

8 RPG Menu. prototype . hide = function 0 {

9 "use strict"

10 this . menu_items . forEach (function (menu_item ) {
11 menu_item . visible = false ;

12 }, this );

13 }

Now, we mug createtheitemsmenuandaddthe Iltem actionin theactionsmenu.The
itemsmenuwill becreatedn the Inventoryprefab,by iteratingthroughall its itemsto
createmenuitems,in a similar way asdoneto createthe unitsmenus.To addthe ltem
action we mustchangehefis h o w_ p | a y enethodircBatileStataéoaddit, as
shownbelow.

1 RPG Inventory . prototype .create_menu = function (position ) {
2 "use strict" ;

3 var menu_items , item_index , item , menu_item , items_menu ;
4 /[ create units menu items

5 item_index = 0;

6 menu_items = [];

7 for (item_index = 0; item_index < this .items .length ;
item_index += 1) {

8 item = this .items [item_index |;

9 menu_item = new RPG ItemMenultem (this . game_state |,

item . name + " menu_item" , {Xx: position .Xx, y: position .y +
item_index * 20}, {group : "hud" , text : item .name, style
Object . create (this .game_state . TEXT _STYLB});

10 menu_items . push ( menu_item );

11 }

12 /[ create units menu

13 items_menu = new RPG Menu(this . game_state , "items_menu"
position , {group : "hud" , menu_items : menu_items });

14 items_menu . hide ();

15 }

16

17 RPG BattleState . prototype . show_player_actions = function
(position ) {

18 "use strict"
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19 var actions , actions_menu_items , action_index
actions_m enu;

20 /[ available actions

21 actions = [{ text : "Attack" , item_constructor
RPG AttackMenultem . prototype . constructor  },

22 {text : "ltem" , item_constructor
RPG InventoryMenultem . prototype . constructor }];
23 actions_menu_items = [

24 action_index = 0;

25 /[ create a menu item for each action

26 actions . forEach ( function (action ) {

27 actions_menu_items . push ( new

action . item_constructor (this , action .text + " menu_item" , {x:

position . X, Yy: position .y + action_index * 20}, {group : "hud" ,
text : action .text , style : Object . create (this . TEXT_STYLB}));

28 action_index += 1;

29 }, this );

30 actions_menu = new RPG Menu(this , "actions_menu"
position , {group : "hud" , menu_items : actions_menu_items });
31 }

Noticethatin thosemenuswe usediwo new menuitem prefabsitemMenultemusedto
selectitemsto useandlventoryMenultemusedto selectthe ltem action.Both prefabs
areshownbelow. The ltemMenultemmustdisabletheitemsmenuandenablethe player
units menuto selectthe playerunit in which the selectedtem will beused.Ontheother
hand,the InventoryMenultenmustdisableandhidethe actionsmenu,while showingand
enablingtheitemsmenu.Noticethatthe lventoryMenultencanbe selecteconly when
thereare remainingitems.

1 var RPG= RPG|| ({}

2

3 RPG ItemMenultem = function (game_state , name, position
properties ) {

4 "use strict" ;

5 RPG Menultem . call (this , game_state , name, position
properties );

6 };

7

8 RPG IltemMenultem . prototype =
Object . cr eate ( RPG Menultem . prototype );

9 RPG ItemMenultem . prototype . constructor = RPG ItemMenultem ;
10

11 RPG ItemMenultem . prototype . select = function 0 {

12 "use strict" ;
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13 /| disable actions menu

14 this . game_state . prefabs .items_menu . disable ();

15 /[ enable player units menu so the player can choose the
target

16 this . game_state . prefabs . player_units_menu . enable ();

17 /I save selected item

18 this . game_state . current_item = this .text ;

19 };

1 var RPG= RPG| {}

2

3 RPG InventoryMenultem = function (game_state , name, position
properties ) {

4 "use strict" ;

5 RPG Menultem . call (this , game_state , name, position
properties );

6 };

7

8 RPG InventoryMenultem . prototype =
Object . create ( RPG Menultem . prototype );

9 RPG InventoryMenultem . prototy pe. constructor =

RPG InventoryMenultem

10

11 RPG InventoryMenultem . prototype . select = function 0 {

12 "use strict" ;

13 I/l select only if there are remaining items

14 if (this .game_state . prefabs .inventory .items .length > 0) {
15 /[ disable actions menu

16 this . game_state . prefabs . actions_menu . disable ();

17 this . game_state . prefabs . actions_menu . hide ();

18 /I enable enemy units menu so the player can choose
the target

19 this . game_state . prefabs .items_menu . show();

20 this . game_state . prefabs .items_menu . enable ();

21 }

22 }

Therearestill somemorethingswe mustchangeFirst, we mustchangethe
PlayerMenultenfis e | methodio usethe currentselectedtem. Secondwe must
implementthefk i Iméthiodfrom theltem prefabto removeit from theitemsmenu.
Both modificationsareshownbelow.

1 RPG PlayerMenultem . prototype . select = function 0 {
2 "use strict" ;
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var player_unit ;

/I get selected player unit

player_unit = this . game_state . prefab s[this .text ],

/I use current selected item on selected unit

this . game_state . prefabs . inventory . use item (this . game_state

~No o bhw

current_item , player_unit );

8

9 /[ show actions menu again

10 this . game_state . prefabs . items_menu . disable ();
11 thi s. game_state . prefabs .items_menu . hide ();

12 this . game_state . prefabs . actions_menu . show();
13 this . game_state . prefabs . actions_menu . enable ();
14 };

15

16 RPG Item . prototype . kill = function 0 {

17 "use strict" ;

18 Phaser . Sprite . prototype . kill . call (this );

19 var menu_item_index , menu_item ;

20 /[ remove item from the menu

21 menu_item_index =

this . game_state . prefabs .items_menu . find_item_index (this . name);
22 menu_item =

this . game_state . prefabs .items_menu . remove_item (menu_item_index );
23 menu_item . kill  ();

24 },

Finally, we mustkeeptheinventorythroughthe BattleStateandWorldState .This canbe
doneby addinganewparametem thefi n meéthindof both stateghatsaveghe
inventoryandwhichwill beusedin everystatetransition.In addition,if thereis no
inventorycreatedyet (atthe beginningof the game) we mustcreateanemptyonein the
fic r e aétleodof BattleState.
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Now, you canalreadytry playingusingitems.Remembeto checkif all menusare

scorpionl

SComion’

}corpion3

working correctlyandif theitem rewardsarebeingupdatedoroperly.

Adding magic attacks

Our lastmodificationwill adda newpossibleattackfor eachunit, calledmagicattack.
Thoseattackswill be basedn anewstatandwill haveincreasedlamagebut will
consumeamana.

To dothat,first we mustchangeour attackcodeto putit in anewAttack prefab,as
shownbelow. The Attack prefabwill haveanownerunit, which representshe unit which
is attackingandinitially containsafis h o w _ m e rmeshadgvkiah will showthe attack
messageaswe werealreadydoing.Now, we aregoingto createa PhysicalAttackanda
MagicAttackprefabswhich will extendthis oneandimplementafih i mebdhod.This
methodwill executethe attack.

1 var RPG= RPG|| {}
2
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3 RPG Attack = function (game_state , name, position , properties )

{

4 "use strict"

5 RPG Prefab . call (this , game_state , name, position
properties );

6

7 this . owner =

this . game_state . prefabs [ properties . owner_name];

8 };

9

10 RPG Attack . prototype = Object . create (RPG Prefab . prototype );
11 RPG Attack . prototype . constructor = RPG Attack ;

12

13 RPG Attack . prototype .show_message = function (target , damage)
{

14 "use strict" ;

15 var action_message_position , action_message_text ,
attack_message ;

16 /[ show attack message

17 action_message_position = new

Phaser . Point (this . game_state .game. world . width / 2,
this . game_state .game. world . height * 0.1);

18 action_message_text = this .owner.name + " attacks " +
target .name + " with " + damage + " damage";

19 attack_message = new RPG ActionMessage (this .game_state ,
this . name + " _action_message" , action_message_position , {group :
"hud" , texture : "rectangle_image" , scale : {x: 085, y: 0.2},
duration : 1, message: action_message_text b;

20 }

Thecodefor bothPhysicalAttackandMagicAttackis shownbelow. Thefirst oneis
exactlytheattackwe alreadyhad.It calculatesattackanddefensamultipliersbasecdn
theattackanddefensestats respectivelyandapplythe correctdamageOn the other
hand,the MagicAttackhasthreemaindifferencesZ) it hasa manacost;2) the attack
multiplier is basedn a magicattackstat;3) Theattackmultiplier is higher,which results
in increasedlamage

1 var RPG= RPG| {}

2

3 RPG PhysicalAttack = function (game_state , name, position
properties ) {

4 "use strict"

5 RPG Attack . call (this , game_state , name, position ,

properties );

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 281


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/

6 }

7

8 RPG PhysicalAttack . prototype =

Object . create (RPG Attack . prototype );

9 RPG PhysicalAttack . prototype . constructor = RPG PhysicalAttack ;
10

11 RPG PhysicalAttack . prototype . hit = function (target ) {

12 "use strict"

13 var damage, attack_multiplier , defense_multiplier ,
action_message_position , action_message _text , attack_message ;
14 /I calculate random attack and defense multipliers

15 attack_multiplier =

this . game_state .game. rnd . reallnRange (0.8, 1.2);

16 defense_multiplier =

this . game_state .game. rnd . reallnRange (0.8, 1.2);

17 /I calculate damage

18 damage = Math. max( 0, Math. round (( attack multiplier *
this . owner . stats . attack ) - (defense_multiplier *

target . stats . defense )));
19 /I apply damage

20 target .receive_damage (damage);

21

22 this . show_message (target , damage);

23 }

1 var RPG= RPG| {}

2

3 RPG MagicAttack = function (game_state , name, position
properties ) {

4 "use strict" ;

5 RPG Attack . call (this , game_state , name, position
properties );

6

7 this . mana_cost = properties . mana_cost ;

8 }

9

10 RPG MagicAttack . prot otype =

Object . create ( RPG Attack . prototype );

11 RPG MagicAttack . prototype . constructor = RPG MagicAttack ;
12

13 RPG MagicAttack . prototype . hit = function (target ) {

14 "use strict" ;

15 var damage, attack multiplier , defense_multiplier ,
action_message  position , action_message_text , attack_message ;
16 /[ the attack multiplier for magic attacks is higher
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17 attack_multiplier =
this . game_state .game. rnd . reallnRange (0.9, 1.3);

18 defense_multiplier =

this . game_state .game. rnd . reallnRange (0.8, 1.2),

19 /I calculate damage using the magic attack stat

20 damage = Math. max( 0, Math. round (( attack_multiplier *
this . owner . stats . magic_attack ) - (defense_multiplier *

target . stats . defense )));
21 /[ apply damage

22 target .receive_damage (damage);

23

24 /I reduce the unit mana

25 this . game_state . current_unit . stats . mana - = this . mana_cost ;
26

27 this . show_message (target , damage);

29 }

Now, we aregoingto changehe Attack menuitem to instantiatean Attack prefaband
createthe Magic menu item. The modificationin AttackMenultemis shownbelow.
Insteadof callingthefia t t aethodin thecurrentunit it simply createa newAttack
prefab.The MagicAttackMenultentodeis shownbelow. It canbe selectednly when

the currentunit hasenowgh manaandcreatea new MagicAttackprefab.Noticethatl 6 m
usingthe samemanacostfor all units, but you canchangehatif youwant.

1 var RPG= RPG| {}

2

3 RPG AttackMenultem = function (game_state , name, position
properties ) {

4 "use strict ";

5 RPG Menultem . call (this , game_state , name, position
properties );

6 };

7

8 RPG AttackMenultem . prototype =

Object . create ( RPG Menultem . prototype );

9 RPG AttackMenultem . prototype . constructor = RPG AttackMenultem
10

11 RPG AttackMenultem . prototype .select = function 0 {

12 "use strict"

13 /I disable actions menu

14 this . game_state . prefabs . actions_menu . disable ();

15 /[ enable enemy units menu so the player can choose the
target

16 this . game_state . prefabs .enemy_units_menu . enable ();
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17 /|  save current attack

18 this . game_state . current_attack = new

RPG PhysicalAttack (this . game_state ,

this . game_state . current_unit . hame + "_attack" , {x: 0, y: 0}
{group : "attacks" , owner_name:

this . game_state . current_unit . name});

19 }

1 var RPG= RPG|| {}

2

3 RPG MagicAttackMenultem = function (game_state , name,
position , properties ) {

4 "use strict"

5 RPG Menultem . call (this , game_state , name, position
properties );

6

7 this . MANA_COST= 10;

8 };

9

10 RPG MagicAttackMenultem . prototype =

Object . create ( RPG Menultem . prototype );

11 RPG MagicAttackMenultem . prototype . constructor =
RPG MagicAttackMenultem

12

13 RPG MagicAttackMenultem . prototype . select = function 0 {
14 "use strict"

15 /[ use only if the current unit has enough mana

16 if (this .game_state . current_unit . stats . mana >=

this . MANA_COSIT {

17 /[ disable actions menu

18 this . game_state . prefabs . actions_menu . disable ();

19 /I enable enemy units menu so the player can choose
the target

20 this . game_st ate . prefabs . enemy_units_menu . enable ();
21 /I save current attack

22 this . game_state . current_attack = new

RPG MagicAttack (this . game_state ,

this . game_state . current_unit . name + " _attack" , {x: 0, y: 0},
{group : "attacks" , mana_cost : this . MANA _COB owner_name:
this . game_state . current_unit . name});

23 }

24 };
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In the nextstepwe mustchangehe HUD to showthosenewfeaturesFirst, we change
theis h o w_ p | a y methodm 84ttleSiatd0 addthe Magic menuitem, asshown
below. Then,we chargethe PlayerMenultenprefabto showits remainingmana,andnot
only its health.

1 actions = [{ text : "Attack" , item_constructor
RPG AttackMenultem . prototype . constructor  },

2 {text : "Magic" , item_constructor
RPG MagicAttackMenultem . prototyp e. constructor 1},
3 {text : "ltem" , item_constructor
RPG InventoryMenultem . prototype . constructor }|;

Finally, now you candefinetheinitial manaandmagicattackstatsfor eachunit andtry
playingthe gamewith all its contentsTry usingdifferentattacksto seeif everythingis
working properly.

hzardl

And now, we finishedthis tutorial series!
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Phaser Tutorial T How to Create an Idle Clicker Game
By Ben Sparks

What is anidle click game?

Also knownasclicker andincrementabamesthesetype of gameshaveyou clicking
somethingepeatedlyor idling to gainsomeform of currency(e.g.cookies,money,
energy)which youthenuseto buy upgradesl t avexy simple conceptatthecore,but
quiteaddictive!

Clicker gameswerefirst madepopularin 2013with agamecalledCookieClicker. Since
thenmanygameshavebeencreatedn this genre thethemesandflavorof thesegames
varywidely. Fromcookiesto fantasyrpg, scifi, farming,sandcastlesgtc.

Onesuchclickergamethatl 6 plagredquiteabit is Clicker Heroesi t adastasyRPG
stylegamewhereyou click variousmonsterdgo progressin this tutorial, we aregoingto
build the foundationsof a clicker gamesimilar to Clicker Heroesthatyou canbuild upon

RN -
>

-

andaddyour own style andflair.
Tutorial sourcecode
You candownloadthetutorial sourcecodehere

SourceControl
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Thefirst thing thatl do whenstartingany projectis createafolder, andinitialize it for git
sourcecontrol.If youd o maldeadyhavegit, you candownloadit for your OSfrom the
official site With anysoftwaredevelopmentit is critical to havebackupsUsingsource
contrd, specificallygit, is a muchmorerobustandsafesolutionthansimply copyingor
zippingyourfiles periodically.l t alsgimportantto do micro commits,saveyour
progressn very smallincrementsothatyou canroll backto anypointif youfind that

y 0 u addexisomenewcodethatis breakingeverything.Also it preparesour codebase
automaticallyfor uploadto a servicelike githubor bitbucket Therearemanythings
beyondsimply committingyour codethatyou cando with git, if youarenewto git |
encourage/ou to checkouthe Git andGithub Fundamentalsourseat ZenvaAcademy

After installing git for your systemopenthefolder you createdn acommandvindow,
andsimplytypegit init  andit will bereadyto go.

Gathering Art

We needto getsomespritesfor themonstersA greatsiteto find freeart thatyou canuse
for your projectsis OpenGameArt.orgMuch of the artworkis eitherpublic domainor
licensedto the CreativeCommonsA quick searchandl 6 fousndaresourcewith a
varietyof monstersprites This particularsetis licensedunderCC BY SA 3.0which
basicallymeanghatyou mustgive creditto the original authors andany modifications
you makemustbe sharedunderthe samelicense.Thereareotherlicensingoptions
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availableto artists,andsomedo not allow the useof theresourcesn commercial

¢ OPENGRAMEART.ORG

" Home Browse Submit Art Collect Forums FAQ
2D RPG Enemy Ser

AUTHOR:
Various
(Submitied by Roots)

‘Wednesday, August 5, 2015 - 13:36

Arr Type:
2D Art

Taas:
RPG Ememy ALLACROST

License(s):

(@Nelel (=T

(ESDniel) et This is a set of 2D enemies well suited for a RPG. They were originally created for

TSR Hero of Allacrost ( crost.org). Each sprite in this set comes with three "damage
Used in Hi - Alla frames" included, tions of the base sprites in the preview that show that the
enemy has sustained . Each enemy is contained within it's own PNG file, using native
transparency, and sprite sizes range from 64x64 pixels fo 256x256 pixels. The authors are
various (| only created the bat, and only with help from Jetrel who is a much better artist than
I).

[ Remove rrom Favorres |

Suare: [y | +

.Q. = Q »f Expect more sets like this to come in the future. If you're interested in collaborating to make
mare enemies in this style/perspective, please send me a PM or stop by the Allacrost forums.
I'd love to expand upon this first set.

CopyriGHT/ATTRIBUTION NoTICE:

Various people produced the sprites in this sel. Please attribute to either "Hero of Allacrost -
http:/iwww allacrost.org" or the individual artists listed below. - Brett Steele (Safir-Kreuz) - Joe
Raucci (Sylon) - Vicki Beinhart (Namakoro) - Tyler Olsen (Roots)

Fre(s):
Ik anacrost_enemy_sprites zip 385.2 Kb [200 download(s)]

applicationssobe sureto checkthelicensingonthesite.

Themonsterimageshat! 6 ehesercomein varioussizes,eachwith 4 frames
representingariousdamagestatesForthisgamewed o mrdalty needthe extradamage
statessol havecroppedall of theimagesto just thefirst frame.Forthe purpose®f this
tutorial, | think that1 imagepermonstelis all thatw e héed.It would beniceif these
monsteravereanimatedputthe singleimageworkswell for a placeholderight now.

In additionto themonstersw e héetisomerpg iconsfor the upgradesandloot. | t nbts
likely thatw e @usedll 496imagesn this set,butwe canprunethe collectionlaterbefore
we arereadyto releaseof theonesthatwe d o rudetWe Oalsdneedsomethingo useas
abackgroundor ourworld, this forestscenewill donicely.

Y o u find all of the spritesin the assets/image®lder of the companionsourcecodeto
thisproject.If y o u dowrdoadingyour own selectionof imagesto use,placethemin
thereaswell.

ReminderOncey o u éddeelyour files, go aheadand committhemto sourcecontrol.

SetupPhaser
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Y o u idekdto downloadPhaseryou caneitherclonethe Githubrepoor downloal the

releaseor usesomethingike Bowerto install it. Phasegamesarewebbasedyamesso
first we needaHTML pageto hostit. Createafile calledindex.htmlin therootof your
projectfolder andputthisfor the conents.

1 <!doctype html>

2 <html>

3 <head>

4 <meta charset ="utf -8">

5 <titte> Click of the Titans </title>

6 <style> body {margin : O; padding : 0;} </style>
7

8 <script src ="lib/phaser.min.js" ></script>
9

10 <script  src ="s rc/game.js"  ></script>

11 </head>

12 <body>

13

14 </body>

15 </html>

Remindermicro commitscommityour index.htmffile right now!

You mayhavenoticedthatwe addeda referenceo game.jdocatedin the srcfolder. We
d o rhavethatfile yet, | e tréatit now.

1 var game = new Phaser . Gamd 800, 600, Phaser . AUTQ " );
2

3 game. state .add('play’ , {

4 preload : function () {

5 game. load . image ( 'skeleton’ ,
‘assets/allacrost_enemy_sprites/skeleton.png’ );

6 %

7 create : function () {

8 var skeletonSprite = game. add. sprite (450, 290,
'skeleton’ );

9 skeletonSprite .anchor . setTo (0.5, 0.5);

10 %

11 render : function () {

12 game. debug . text ('Adventure Awaits!" | 250, 290);
13 }

I

15
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16 game. state . start ('play ');

In Phasergverythingstartswith aninstanceof the Gameclass.We arepassingt the

width andheightof the gamescreerthatwe wantaswell astherendererPhasesupports
both Canvasand WebGLbasedenderingPhaser.AUTQells it to pick basedonwh at 6 s
availablein thebrowser(WebGLif available).

In the preloadphaseof ourfip | aggniestatewe aregoingto load up oneof our monster
imagessothatwe canhavesomethingo showothe thanablankscreenEachstatein
Phasehasseveraphasesn its lifecycle,andpreload is oneof thefirst.

Nextupis create , afterasset@reloaded, t safsto createspritesusingthem.The
Spriteis oneof the maingameobjectsin Phasermosteverythingthatyou createn the
gameworld will generallyhavea spriteinvolved.Adding a spritetakesa few parametes:
thex & y coordinate®f whereit shouldbe locatedon thescreenandakeythatcanbe
usedto referencat later.We 6 alsegoingto changeheanchorfor the spriteto the
centerof theimage.Theanchorns the pointin spacewvherethe spriteis positionedor
rotatedaround.By defaulttheanchoris setto thetop left mostpoint of theimageO,

0 | usuallylike to work with theanchorin the centerof theimage,becauséf | wantto
spinthesprite,l wantit to spinaroundthe centerinsteadof thetop left (like awheel).

Finally, render is oneof thelastphasesn thelifecycle, it happensfterupdate(we
d o méetlupdatefor this game).Most of thetime Phasehandlesenderingnternally,
butfor noww e Guistbhddsomefun textto makeour screemmoreexciting.

Remindern o wadgeeattimeto commityour file!
Running your game

Web rakenostreadyto fire up Phaseandseewhatwe have,exceptthati t ndtgustas
simpleasclicking onindex.htmlandloadingit in your browser.Dueto security
restrictionsthe browserwill notallow youto loadasset@asynchronouslyk-orthatreason
you needto run aserver,or loadthefiles in a differentmannerPhotonStornhasposted
anarticlelisting severalbptionsfor servershoweverif loadingthe softwareto runa
serveri s sodnethinghatyou areinterestedn, | haveanotheroption.If youarerunning
GoogleChrome,you canactuallysetupyour gameto run asa Chromeapplicaton quite
easily.Doing this elevatesyour gameout of the browsersandboxandactuallygivesyou
asetof APIsto accessativesystemssuchasthefile systemandnetworking)andthese
restrictionsno longerapply. Therearehowevera differentsetof security restrictions
involving resourcesocatedoutsideof thefiles packagedvith theapp.Dependingon how
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you wantto distributeyour final product,creatinga Chromeappmaybea greatchoice.
| dirlcludethebasicfiles neededo launchthisasa ChromeApp, if you areinterestedn
learningmorel encourageyou to readmoreat the official documentation

Onceyou launchyour game you shouldseethis:

Now you knowthatPhasers up andrunning. We 6 lagleda spriteandwritten a bit of
textto thescreenWe 0 alneostdone € well not quite,butwede readyto start
actuallymakingagame.

Settingthe Stage

Thefirst thing thatwe wantto dois getrid of thatboringblackbackgroundand bring our
world to life. Inthepreload method,addall of theimagesthatmakeup theforest
backgroundTherehapperto befour differentimagedor this becausét is designedo be
usedasa parallaxscrollingbackgroundTypically thistype of backgrounds usedin side
scrolling platformergameshutit givesusthe optionof doingananimationeffectlater.

1 this . game. load . image ('forest - back' ,

‘assets/parallax_forest_pack/layers/pa rallax - forest - back -
trees.png’ );

2 this . game. load . image (‘forest -lights' ,
‘assets/parallax_forest_pack/layers/parallax - forest -
lights.png' )i

3 this . game. load . image (‘forest - middle'
‘assets/parallax_forest_pack/layers/parallax - forest - middle -

trees.png’ );

ZenvaAcademyi Onlinecourseon Phaseandgameprogramming
Zenvafor Schoolsi Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 291


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/
https://developer.chrome.com/apps/about_apps
https://en.wikipedia.org/wiki/Parallax_scrolling

4 this .game. load . image ('forest -front' ,
‘assets/parallax_forest_pack/layers/parallax - forest - front -
trees.png’ );

Inthecreate methodsincewe have4 differentimagesthatmakeup the background,
w e @redtea Groupof TileSpriteobjects.Usingajavascriptarrayof theimagekeys,we
canusethe built in forEachmethodto quickly andelegantlycreateall four in the correct
order.

1 var state = this ;

2

3 this . background = this . game. add. group ();

4 /| setup each of our background layers to take the full screen
5 ['forest -back' , ‘forest -lights' , ‘'forest -middle’ , ‘forest -
front' ]

6 . forEach (function (image) {

7 var bg = state .game. add.tl eSprite (0, O,

state . game. world . width

8 state . game. world . height , image, " ,

state . background );

9 bg. tileScale . setTo (4, 4);

10 o

A TileSpriteis atypeof imagethatis meantto berepeatedr tiled overalargearea.To
createoneyou needto passt notonly thex & y coordinatesbutalsoawidth andheight
for how big the areathatit needgo covershouldbe.Justlike the Sprite,you giveit the
iImagekeyto use.Thefinal parametethatwe passt is our group,sothateachoneis
automaticallyaddedo the backgroundyroup.We wantthe backgroundo coverthe
wholescreensow e @assin thegamew o r |wadlth andheight.Also, in this caseour
imagei s redlly meantto betiled like amosaic,sow e Gdalethetiling sothatit looks
morelike oneimage(play with the scalenumberdo seewhatl meanaboutthetiling).

L e ttalkema momentto talk aboutthe groupthatwe created Groupsareanextremely
powerfulfeatureof Phasethatarecapableof awholelot morethanjustthename
suggestsAt thevery baselevel, theyactasa collection,sortof like anarray,andthey
haveseveraimethodsavailablefor traversingandmanipulatingtheitemsin the
collection.Anotherimportantaspecbf groupsis thatthe childrenof thegroupare
positionedyotated,andscaledall relativeto the groupitself. If weset group . x =

10; thenit will moveall of thechildrenoverby 10 aswell. The positionof the children
Is relativemeaningthatif achild itemalsohasi t x@®ordse to 10, thenit will actually
be placedatx 20 onthe screenassuminghatthe groupitself is nota child of another
parentthati s at0,0). We will usegroupsextensivelyin ourgameandl| encourage/ou

ZenvaAcademyi Onlinecourse®n Phaseandgameprogramming
Zenvafor Schools’ Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 292


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/
http://phaser.io/docs/2.4.2/Phaser.Group.html
http://docs.phaser.io/Phaser.TileSprite.html

to readthedocumentationo find out moreaboutall of the methodsandpropertieghat

areavailable.
Remindertimeto commityour files!

The Army of Darkness

After settingthe stage the nextthing we needis somethingo attack.Time to unleasithe
hordeof monstergdhatw e 6 oolkected.In orderto beableto useall of our monsterswe
needto loadeachimage.L e tcltasgehepreload sectionof ourplay stateto do

justthat.Eachoneneedsakeyto referencat by, andthe pathto theimagefile.

1 this . game. load . image ( 'aerocephal’ ,
‘assets/allacrost_enemy_sprites/aerocephal.png’ )i

2 this . game. load . image ( 'arcana_drake' ,
‘assets/allacrost_enemy_sprites/arcana_drake.png’ );
) this . game. load . image ('aurum - drakueli"

‘assets/  allacrost_enemy_sprites/aurum - drakueli.png’ );
4 this . game. load . image ('bat’ ,
‘assets/allacrost_enemy_sprites/bat.png’ )i

5 this . game. load . image ('daemarbora’
‘assets/allacrost_enemy_sprites/daemarbora.png’ )i

6 this . game. load . image ( 'deceleon’

‘asset s/allacrost_enemy_sprites/deceleon.png’ );

7 this . game. load . image ('demonic_essence' ,
‘assets/allacrost_enemy_sprites/demonic_essence.png’ );
8 this . game. load . image ( 'dune_crawler' ,
‘assets/allacrost_enemy_sprites/dune_crawler.png’ );
9 this . game. load . image ( 'green_slime' ,
‘assets/allacrost_enemy_sprites/green_slime.png’ );
10 this . game. load . image ('nagaruda’
‘assets/allacrost_enemy_sprites/nagaruda.png’ );

11 this . game. load . image ('rat’ ,
‘assets/allacrost_enemy_sprites/rat.png’ );

12 this . game. load . image ( 'scorpion’ ,
‘assets/allacrost_enemy_sprites/scorpion.png' );

13 this . game. load . image ( 'skeleton’ ,
‘assets/allacrost_enemy_sprites/skeleton.png’ );

14 this . game. load . image ( 'snake’ ,
‘assets/allacrost_enemy_sprites/snake.png’ );

15 this . game. load . image ( 'spider’
‘assets/allacrost_enemy_sprites/spider.png’ );
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16 this . game. load . image ( 'stygian_lizard' ,
‘assets/allacrost_enemy_sprites/stygian_lizard.png’ );

Inthecreate methodis wherew e Gviantto createSpriteobjectsfor theseimagesso
thatthey canexistin thegameworld. Much like thebackgroundmages; t fasterand
easietto readif we putall theinformationthatwe needto loadinto anarray.Thistime
however we needmorethanjusttheimagekey. We 6 goiagto wantto displaythe name
of themonsteronthescreerbelowit, sothatthe playerknowswhattheyarefacing.To
dothisw e Giredteanarrayof objectsthathasa namepropertysuitablefor display,as
well astheimagekey.

1 var monsterData = |

2 {name: 'Aerocephal’ , 1 mage: ‘'aerocephal }

3 {name: 'Arcana Drake' , image: ‘arcana_drake' h

4 {name: 'Aurum Drakueli’ , image: ‘aurum -drakueli’ 1},
5 {name: 'Bat' , image: ‘bat" 1},

6 {name: 'Daemarbora’ , image: ‘'daemarbora’ 1},

7 {name: 'Deceleon’ , image: ‘'deceleon’ 1},

8 {name: 'Demonic Essence' , image: 'demonic_essence' @},
9 {name: 'Dune Crawler' , image: 'dune_crawler' h

10 {name: 'Green Slime' , image: 'green_slime' }

11 {name: 'Nagaruda' , image: ‘'nagaruda’ 1},

12 {name: 'Rat" , image: ‘rat' },

13 {name: 'Sc orpion' , image: 'scorpion' 1

14 {name: 'Skeleton' , image: 'skeleton’ L

15 {name: 'Snake' , image: 'snake' 1},

16 {name: 'Spider’ , image: ‘'spider' 1},

17 {name: 'Stygian Lizard" , image: 'stygian_lizard' }
18 I,

After that,w e Géetlto createtheadual spritesfor themin orderto renderthemin the
gameworld. Time for anothergroup!

1 this . monsters = this .game. add. group ();
2

3 var monster ;

4 monsterData . forEach (function (data) ({

5 /I create a sprite for them off screen
6 monster = state . monsters . create (1000,
state . game. world . centerY , data .image);

7 /[ center anchor

8 monster . anchor . setTo (0.5 );

9 I/l reference  to the database
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10 monster . details = data ;

11

12 /lenable input so we can click it!

13 monster . inputEnabled = true ;

14 monster . events . onlnputDown . add( state . onClickMonster
state );

15 });

Whenit comedo sprites,groupshavea specialmethodcreatethatwe canuse.For other
gameobjectswe needto createthemusingthe normalgamefactories,andaddthemas
childrento thegroup,the createmethodonly worksfor sprites.It takesthe normalsprite
parameterspositionandimagekey, butalsoletsyou passn aflag asto whetheror not
thespritefiex i s This garameters mostoftenusedin objectpooling,whichw e &dvér
abit later.Eachspritew e Geéttheanchorto thecenter,andsetareferenceo our
monsterDatdtem sothatwe canreferencet later (to displaythe name).

Web ralsogoingto wantto beableto click themonster i a*dlisk*er gameafterall),
we cantell Phaseto registerclick eventsby settinginputEnabledo true.Doing sowill
enableseverainputevers, web ringerestedn whathappensvhenwe click themouse
buttondown (or tapit). Forthatw e Gdll it to usetheonClickMonster methodof

our state,andthatit shouldbe calledin the contextof our state(javascriptfit h i Wed ) .
h a v eneabetthatmethodyet,w e @b thatin a minute.

In this game we only everwantto faceonemonsterat atime, sowe needa referencedo
the monsterthatwe arecurrentlyfacing. Anothercool featureof a groupis thatwe can
let Phaserandomlyselectoneusing getRandom () . Thensetthepositionof the
monsterto roughlythe centerof thescreenalittle off sothatwe haveroomfor some
otherthingslater.

1 this . currentMonster = this . monsters . getRandom ();
2 this . currentMonster . position . set (this . game. world . centerX +
100, this . game. world . centerY );

Nextwe canmodify our rendermethodsothatwe canshowthe nameof the monsterthat
we areup against.

1 render : function () {

2 game. debug . text (this . currentMonster . details . name,

3 this . game. world . cent erX - this . currentMonster . width /
2

4 this . game. world . centerY + this . currentMonster . height /
2);
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51}

Finally, we needto addthatonClickMonster handlersothatsomethinghappens
whenwe click them.Fornow,w e quistthangeoutthe monsteron eachclick sothatwe
cantestrunningthroughour list (epicinstakill'). Eachclick w e &étthecurrentMonster
to anotherandomone,andpositionit in the centerof thescreenWe 6noVvetheother
monsteroff screersothatwe c a rsekeit atthesametime.

1 onClickMonster : function () {
2 /l reset the currentMonster before we move him
3 this . currentMonster . position . set (1000,

this . game. world . centerY );
4 /I now pick the next in the list, and bring him up

5 this . currentMonster = this . monst ers . getRandom ();

6 this . currentMonster . position . set (this . game. world . centerX +
100, this .game. world . centerY );

7}

Remindertimeto commityour files again!
Clicking For Great Justice

Obviouslyjustclicking to cyclethroughthemonsters s mudchof agameplayelement.
Insteadwe needto simulateRPGcombatby clicking anddealingdamageo the
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monstersin orderto dealdamagewe needto know somethingabout our player.The
mainheroof thisgamei s dir@dtly representetdy a spriteonthescreensowe will just
createa plain javascriptobjectto hold usefulinformationaboutthem.Add thisto the
bottomof thecreate phase:

1 // the main player
2 thi s.player = {
3 clickbmg : 1,
4 gold: O

5}

Also in orderto beableto kill the monsterstheyneedto havesomehealthto damage.

L e tgdbsckto our monsterdatabasérom before,andadda maxHealthattributeto each
one.Fornow, for thevaluesof maxHealth] 6 justchosersomewhagrbitrarynumbers,
by looking atthe spriteandjust makinga few tougherthanthe others.Laterwe canget
deepeiinto gameplayandbalanceout thetoughnes®f the monstersl alsoadjustedhe
spacingsothatit looksalittle morelike atableandis easierto edit.

1 var monsterData = |

2 { name: 'Aerocephal’ , image :
‘aerocephal’ , maxHealth : 10},

3 {name: 'Arcana Drake' , image :
‘arcana_drake' , maxHealth : 20},

4 {name: 'Aurum Draku eli" image : ‘'aurum -
drakueli" maxHealth : 30},

5 {name: 'Bat' |, image :
‘bat' maxHealth : 5},

6 {name: 'Daemarbora’ image :
‘daemarbora’ maxHealth : 10},

7 {name: 'Deceleon’ , image :
‘deceleon’ maxHealth : 10},

8 {name: 'Demonic Essence' , image :
‘demonic_essence' , maxHealth : 15},

9 {name: 'Dune Crawler' image :
‘dune_crawler' , maxHealth : 8},

10 {name: 'Green Slime' , image :
‘green_slime’ , maxHealth : 3},

11 {name: 'Nagaruda' , image :
'nagaruda’ maxHealth : 13},

12 {name 'Rat’ |, image :
rat’ maxHealth : 2},

13 {name: 'Scorpion’ image :
'scorpion’ , maxHealth : 2},
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14 {name: 'Skeleton' , image :

'skeleton’ , maxHealth : 6},

15 {name: 'Snake' , image :
'snake' , maxHealth : 4},

16 {name: 'Spider , image :
'spider’ maxHealth : 4},

17 {name: 'Stygian Lizard' image :
'stygia n_lizard" maxHealth : 20}

18 [,

Phasespritescomewith bothHealthandLifeSpancomponentsuilt in thatprovideall
of thefeatureghatwe needin orderto getcombatworking. Theyprovideuswith

a damage() andheal () methodandtakeinto accountealthandmaxHealthin
thosemethodsWhenyou applydamageandthe healthdropsto O (or below)it will
automaticallycall kill () andfire theonKilled event.Similarly, thereis

a revive () methodthatallowsyouto bringamonsterbackfrom thedeadfully
healed Whena monsters revived,it firesthe onRevivedevent.We will hookinto those
eventgo droploot andchangemonstersinsidetheloop thatcreateghe monstersprites,
| e sefihehealthcomponenbasednthevaluein our dataarray.

1 // use the built in health component

2 monster . health = monster . maxHealth = data . maxHealth ;

)

4 /I hook into health and lifecycle events

5 monster . events . onKilled . add(state . onKilledMonster , State );
6 monster . events . onRevived . add(state .onRevivedMonster , state );

Nextupdatethe onClickMonster methodto dealdamageo the monsterbasedn
thep | a yckck 6Dsng attribute.Whenthemo n s thealthi&@ache®, it will bekilled.

1 onClickMonster : function (monster , pointer ) {

2 /I apply click damage to monster

3 this . currentMonster . damage(this . player . clickDmg );
4}

Clicking onamonstemwill dodamagebuti tirdp®rtantto providefeedbacko the
playerthatthisis happeningNo onelikesto click thingsandseenothinghappenit feels
broken.Also, | thinki ttinsto getrid of the debugtextanduseanactualtext objectto
displaythemo n s tameahdhealth.Add these2 Text objectsto your createmethod.
Againw e Crledteanothergroupsothatmovingthe monsterinformationaroundis easy.
CreatingText objectsis relativelystraightforward, like mostdisplayobjectsyou provide
it the positionon the screen(or relativeto its parent) but insteadof animagekey, you
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passt the stringthatyou wantto display.Optionally you cansendin font styling datato
changehowi tdéslayed. Thisfont styleinformationis very similarto standardHTML
Canvadonts.

1 this . monsterinfoUl = this . game. add. group ();

2 this . monsterinfoUl . position . setTo (this . currentMonster .x - 220,
this . currentMonster .y + 120);

3 this . monsterNameText =

this . monst erinfoUl . addChild (this . game. add. text (0, O,

this . currentMonster . details . name, {
4 font : '48px Arial Black'

5 fill . CHfff :

6 strokeThickness : 4

7 1)

8 this . monsterHealthText =

this . monsterinfoUl . addChild (this . game. add. text (0, 80,
this . currentMon ster . health + ' HP', {

9 font : '32px Arial Black'

10 fill : '#ff0O000' ,
11 strokeThickness 4
12 }));

Backin our onClickMonster event,we wantto updatethetext nowto reflectthe
mo n s thewhedalth.

1 // update the health text
2 this . monste rHealthText .text = this . currentMonster .alive ?
this . currentMonster .health + ' HP' : 'DEAD';

Whenamonsteris killed it firestheonKilled  event,we wantto pushit backoff
screerandthenselecta newmonsterandrevivethem.Therevive methodoptionaly
takesa healthparametethatwill setthehealthof themonsterto thevalueprovided.It
thensetsalive, visible, andexiststo true,andthenfires the onRevivedevent.Add the

onKilledMonster methodto our statenow.

1 onKilledMonster . function (nonster ) {

2 /I move the monster off screen again

3 monster . position . set (1000, this .game. world . centerY );

4

5 /[ pick a new monster

6 this . currentMonster = this . monsters . getRandom ();

7 /I make sure they are fully healed

8 this . currentMonst er . revive (this . currentMonster . maxHealth );
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9}

Whena monsteris revived,we wantto gettheminto positionon the screenandresetthe
monsterdisplaytextto reflectthe newmonster After thekill handler| e addtke
onRevivedMonster  eventhandlerto our stateaswell. Herewe movethe monsterto
the centerareaof the screerandupdateour text objectsto reflectthe newinformation.

1 onRevivedMonster : function (monster ) {

2 monster . position . set (this . game. world . centerX + 100,
this . game. world . centerY );

3 /I update the text display

4 this . monsterNameText .text = monster . details . name;

5 this . monsterHealthText .text = monster . health + 'HP' ;
6

Ok, nowwe canseewhatis happeningandthatis good.It still d o e gutéfdel exciting
enowghthough,l think we canaddmore.Foreveryclick, | e tisplaythedamagehat

w e Odoirg.Forthat,w e avhnitto createa pool of text objects.Eachclick we needto
displaythedamagenumberfor a shortperiodandthenit shoulddisappearinsteadof
creatinga newtext objectfor eachclick (whichwe coulddo),i t bétterto createabunch
up front andjust changethe propertiesThereasoris thatin almostall programming
situationsespeciallyin JavaScriptcreatingnew objectsis anexpensiveoperation Not
somethinghatyou wantto bedoingalot of everyframe.L e tcr@atea pool of about50
text objects(l think | cando 30clicks/ secondsot h aatdecentouffer). Thefollowing
shouldgoin yourcreate  method.

1 this .dmgTextPool = this . add. group ();
2 var dmgText;
3 for (var d=0; d<50; d++) {

4 dmgText = this .add.text (0, 0, 1" , {

5 font : '64px Arial Black'

6 fill . CHfff :

7 strokeThickness © 4

8 hE

9 /[ start out not existing, so we don't draw it vyet
10 dmgText . exists = false ;

11 dmgText . tween = game. add. tween (dmgText)

12 .to ({

13 alpha : 0,

14 y: 100,

15 x: this . game. rnd . integerinRange (100, 700)
16 }, 1000, Phaser . Easing . Cubic . Out);
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18 dmgText . tween. onComplete . add( function (text , tween) {
19 text . kill ();

20 bk
21 this . dmgTextPool . add(dmgText);
22 }

As you canseein orderto createa pool of damagedext objectsto usewed i dhavietb
do anythingspecial We usedthe groupsthatwe alreadyknow andlove. A standardor
loopwill helpuscreate50 of them,andw e Gétthemall to exists = false sothat
theyd o mreénderonthescreeruntil we tell themto. Next,w e 6goirgto addanother
supemowerfultoolin P h a sagsenalaTween A tweenallowsyou to modify various
propertieof anobjectovertime. It usesoneof severaimathematicaéquationdofie a s e 0
thesevaluesfrom startto finish andcreateanimationeffeds. For the damageext, we
wantit to fly outfrom whereit wasclickedin arandomdirectionandalsofadeoutso
thatby thetime thatit reachests destinationjt cannolongerbeseenln theto method
of thetween,we setthefinal valuesthatwe wantthealpha,y andx propertiesof the
objectto be,the startingvalueswill bethevaluesof the objectwhenthetweenbegins.
Thesecondoarameters thetime thatit shouldtaketo completethetween,w e &Gétil to
1000(thevalueis in millisecords,so 1 second)Thefinal parameters the
Easingequatiornthatwe wantto use.Whenatweenanimationis completedaneventis
fired, we canhookinto thereandkill () thetextobject(effectively settingit backto
exists = false ).

Noww e Gurnitheseon sothatclicking to do damages really exciting. Everytime we

click, w e agilabbthefirst availabledmgTextobject(i.e. notkilled) from thegroupusing
getFirstExists (false ) ,thefalsetellsthegroupthatwe wantonethatd o e s n 6t
exist. Thenupdatethetextto reflectthe currentclick damageWe needto resetthealpha
propertyfrom whenthetweenhadadjustedt, andwe wantto startthis oneatthe spot
wheretheplayerclicked. Thenw e Gtiartthetweenagain,andgetour animation.

1 // grab a damage text from the pool to display what happened
2 var dmgText = this . dmgTextPool . getFirstExists (false );

3 if (dmgText) {

4 dmgText . text = this . player . clickDmg ;

5 dmgText . reset ( pointer . positionDown . X,

pointer . positionDown .Yy);

6 dmgText . alpha = 1,

7 dmgText . tween . start ();

8 }
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Demonic Essence

Remindercommitthat code!
Phat Lootz

Killing monstesi s sotnéthinghatthe playerdoesjustfor sport,t h e ynd forehe
rewardsof gold andtreasureWe needto drop someloot whenthemonsterdies,| e add s
agold cointo ourimagedoadingin thepreload method.

1 this . game. load . image ('gold_coi n',
‘assets/496_RPG_icons/l_GoldCoin.png’ );

To startwith, everymonstewill dropasinglegold coinwhenit dies.The playerwill
needto click onthemto collectthem,andsotherecouldbe quiteafew laying around
beforetheydecideto dothat. To createa pool of gold coins,againw e aitilize thegroup.
Thistime, sincew e Ocreatinga pool of sprites,we canusea specialmethodcalled
createMultiple This methodis very similarto thecreate  methodin thatit only creates
sprites for this one,it takesa newparameterthe numberthatyou wantto create Since

w e Onotasingafor loop thistime to createthem,we needa way to setupsomedefaults
without havingto loop throughour newly createdyroup,for that,we haveanother
methodcalledsetAll. It takesthe propertyandvalueandappliesthatto eachobjectin the
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group.We alsowantto registerthe oninputDownhandler sinceaddinga handlerto an
eventis amethod,we usecallAll to executehe
events . onlnputDown . add methodoneachchild of thegroup.

1 // create a pool of gold -coins

2 this .coins = this . add. group ();

3 this . coins . createMultiple (50, ‘'gold_coin' , ", false );
4 this . coins . setAll (‘inputEnabled' , true );

5 this . coins . setAll ('goldValue' , 1);

6 this . coins . callAll  ('events.oninputDown.add' ,
‘events.oninputDown’ , this .onCli ckCoin , this );

Againwe needfeedbackin the Ul sothatwe know thatwe arecollectinggold. Add this
textobjectto thecreate  method.

1 this . playerGoldText = this .add.text (30, 30, 'Gold: ' +
this . player .gold , {
2 font : '24px Arial Black'

3 fill . CHfff ,
4 strokeThickness 4
S5 D

Now we canaddour click handlerfor the coins.Whena coinis clicked, the

goldValue of thecoinis addediothep | a ygeld. \Wesalsohaveto updatethe Ul so
thatwe canseethe changeFinally, we kill the coin sothatit disappearsackinto our
pool for reuse.

1 onClickCoin : function (coin ) {

2 /I give the player gold

3 this . player .gold += coin . goldvValue ;

4 /[ update Ul

5 this . playerGoldText .text = 'Gold: ' + this . player . gold ;
6 /[ remove the coin

7 coin . kill  ();

8 }

Nextwe needto addto the onKilledMonster eventsothatwe canactuallydrop

thesecoins.Much like thedmgTextobjectsw e @taldthefirst availablecoinandbring

it to life positioningit somewher@andomlyin the centerishof the screen\We updatethe
goldValue(eventhoughw e §justesettingit to 1 now) sothatin thefuturewe candrop
differentamountsof gold aswe progress.

1 var coin ;
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2 /[ spawn a coin on the ground

3 coin = this . coins . getFirstExists (false );
4 coi n. reset (this .game. world . centerX +
this . game. rnd . integerinRange (- 100, 100),
this . game. world . centerY );

Dune Crawler

5 coin . goldvalue = 1;

As | mentionecearlier,the playerhasto click onthecoinsin orderto collectthem.After
afewkills, if theyd o ndéthat,the floor will becomequitelitteredwith gold. While
pilesof cashis alwaysfun, eventuallywe might run out of newcoinsto spawnfrom our
pool. Whatwe needto dois automaticallycollectgold for the playeraftera shorttime so
thattheworldd o e $acantecluttered.

To accomplistthis, Phasehasa Timer objectthatwe canuseto createour own custom
timedeventslIf the coin sitstherenot beingclickedfor 3 secondsthenw e &d Il i it k 0
for them,by firing thesameonClickCoin  methodthatwe usewhentheydo click it.
Thetimer eventtakesthe duration,the handler the contextthatthe handlershouldfire in,
andanyotheradditionalparametershatshouldbe passedo the handler.

1 this . game. time . events . add(Phaser . Timer . SECOND* 3,
this . onClickCoin , this , coin );
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Sincewe aregoingto becallingtheonClickCoin methodwhenthetimer completes
in additionto whenthe coinis clicked,we needto testandmakesurethatwed o rcall it
twice. If the playerclicks the coin beforethetimeout,thetimeoutwill still fire, butthe
goldwill alreadybe collected,andthe coinalreadykilled. We canadda simpletestatthe
top of thefunctionto makesurethatwhenwe collectthis coinit is still alive.

1 if (!coin .alive ) {
2 return
31}

Remindercommitthe source ,saveyour work!
Upgrades

| 6sureby nowy o u fired ef doingjust 1 pointof damageeveryclick, andw e 6 gote
nothingto spendour preciousgold on! Time to createsomeupgradesTheupgrades
menuis goingto beabox, with somebuttonsinsidethatyou canclick onto buythings.
Forthebackgroundf theupgradesnenu,we couldusemoreartfrom theweb, or create
animageourselvesn a paintprogram butinsteadwe canutilize the HTML5 Canvago
build it for us.Insteadof loadinganimage,PhasehasanobjectcalledBitmapDatathat
createsa canvador us. Theresultof the canvascanthenbeusedin placeof animageon
asprite.Insteadof settingthe key whenit is loadedlike with animage,insteadwe need
to manuallyaddit toP h a sassettasheln thepreload methodwe will generate
imageg(coloredrectanglesjor the backgrounf theupgadesmenuandalsothe
buttons.

/[ build panel for upgrades

var bmd = this . game. add. bitmapData (250, 500);

bmd. ctx . fillStyle = '#9a783d' ;

bmd. ctx . strokeStyle = '#35371c' ;

bmd ctx . linewidth = 12;

bmd ctx . fillRect (0, 0, 250, 500);

bmd ctx . stro keRect (0, 0, 250, 500);

this . game. cache . addBitmapData ('upgradePanel , bmd);

O©CO~NOOULA~WNPEF

10 var buttonimage = this . game. add. bitmapData (476, 48);
11 buttonimage . ctx . fillStyle = '#ebdec7' ;

12 buttonimage . ctx . strokeStyle = '#35371c' ;

13 buttonimage . ctx . lineWidth = 4;

14 buttonimage . ctx . fillRect (0, 0, 225, 48),

15 buttonimage . ctx . strokeRect (0, 0, 225, 48);

16 this . game. cache . addBitmapData ('button' , buttonimage );
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Fortheupgradesnenu,wed o méetisomethingasheavyasa sprite(with all the health
andotherstuff). Insteadfor thingsthataregoingto be purelyuserinterfaceobjects,it is
betterto usealmage An Imageobjecthasthe sametransforminformation(position,
scalerotation)just not all the extrathingsthata spritedoes.Insteadof passingn an
imagekey,w e @ullitheimageoutof the cachethatwe putit into earlier. Themenu
panelwill alsocontainagroupfor the buttonsthatway all of the buttonscanfollow the
menuandberelative to its transformsBecausef theborderonthe backgroundmage,
w e Gmlovethebuttongroupin alittle bit.

1 this . upgradePanel = this .game. add. image (10, 70,
this . game. cache . getBitmapData ('upgradePanel’ ));

2 var upgradeButtons =

this . upgradePanel . addChild (this .game. add. group ());

Stygian Lizard

3 upgradeButtons . position . setTo (8, 8);

Ourfirst upgradewill beto theclick damagesowe canstartkilling faster.L e tpigksan
icon from our library andaddthatto ourimageload.

1 this .game. load . image ('dagger'
‘ass ets/496_RPG_icons/W_Dagger002.png' );

Phasehasanotherobjectin its bagof tricks, the Buttonobject.A buttonis a subclas®of
anlmageobjectthatis designedo handlebeingclicked out of thebox. It supports4
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differentbuttonstatesOut, Over,Down,andUp. You canprovidea spritesheeimage
with differentlooksfor eachof thesestatesjt canmakethe buttonappeato actuallybe
fip r e sferexdmpleor changecolorwhenyouhoverovertopofit. | 6 enky
generatea singlebackgroundramefor our buttonsfor now, it still worksfine without
the otherimagesFor the buttonwe aregoingto addtheicon, alabelfor whatthe
upgrades, andanothertextto displaythe gold costfor upgrading.

1 var button ;

2 button = this . game. add. button (0, O,

this . game. cache . getBitmapData ('button’ ));

3 button .icon = button .addChild (this .game. add. image (6, 6,
‘dagger’ ));

4 button .text = button .addChild (this .game. add. text (42, 6,

‘Attack: '+ this . pla yer.clickbmg , {font : '16px Arial Black' }));
5 button . details = {cost : 5}

6 button . costText = button .addChild (this .game. add. text (42, 24,
'‘Cost: ' + button . details .cost, {font : '16px Arial Black' }));

7 button . events . onlnputDown . add(this . onUpgradeButtonClick :
this );

After creatingthe button,thenaddit to the buttonsgroup.

1 upgradeButtons . addChild ( button );

For now our buttonhandlersimply needdo testthe onebuttonthatwe have.Firstwe 6 | |
checkthatwe canafford to purchaseéheupgradejf we canthenw e @b throughwith it.
We needto adjustthep | a ygeld frdra the cost,andupdatethe Ul to reflectthat
changeWe alsoneedto improvethep | a yckckDang attribute,andupdatethetexton

the button.Now we canspendour hardearnedoot to getstronger!

1 onUpgradeButtonClick . function (button , pointer ) {

2 if (this .player .gold - button .details .cost >= 0) {

3 this . player .gold -= button . details . cost ;

4 this . playerGoldText .text = 'Gold: ' + this . player . gold ;
5 this . pl ayer . clickDmg ++;

6 button .text .text = 'Attack: '+ this . player . clickDmg ;
7 }
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Aerocephal

8 }

Nowi ttitnsto addthesecondypeof upgradethe DPSupgradelUntil nowtheonly
way to dealdamageo monsterss by directly clicking onthem.While thisis an
Importantmechanian our game,jit cangettediousafterawhile. Thisis the partthat
makesghis type of gamefall into thefi d Igen.Playerswill continueto progressand
dealdamagdao monstersevenwhentheyarenotactivelyclicking them.

In orderto adda newbutton,we needto repeatwhatwe have,andchangethe effectof
purchasinghe upgradeDoingthis onebuttonatatime will getunruly afterabit, sowe
wantto createa databasarrayof upgradesjust like we havefor monstersWe o6nledd
theiconto display,the nameof theupgradethelevel for the numberof timesthatit has
beenupgradedthe costin gold to upgradeanda callbackfunctionthatwe canfire to
provideadifferenteffectfor eachupgrade.

1 var upgradeButtonsData =

2 {icon : 'dagger’ , name ‘Attack’ , level : 1, cost: 5,
purchaseHandler : function (button , player ) {

3 player .clickDmg += 1;

4 i

5 {iicon : 'swordlconl' , hame: ‘'Auto - Attack' , level : 0, cost :
25, purchaseHandler : function (button , player ) {

6 player .dps += 5;

7 1

8 1
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We needto addthe dpspropertyto our player,sothatour purchaséandlercantake
effect.

1 this . player = {
2 clickbmg : 1,
3 gold : O,

4 dps: O

5}

Now we canloop throughour dataandcreateall of our upgradebuttonsin bulk. Because
thebuttonsareabout48 pixelshigh,w e Géparateachoneby 50. Insteadof hard
codingthetext stringsandicon, theywill be populatedrom the data.

1 var button ;

2 upgradeButtonsData . forEach (function (buttonData , index ) {

3 button = state .game. add. button (0, (50 * index ),

state . game. cache . getBitmapData ('button’ ));

4 button .icon = button .addChild (state .game. add.image (6, 6,
buttonData . icon ));

5 button .text = button .addChild (state .game. add.text (42, 6,

buttonD ata . name + "= ' + buttonData .level , {font : '16px Arial
Black' }));

6 button . details = buttonData ;

7 button . costText = button . addChild (state .game. add. text (42,
24, 'Cost: ' + buttonData .cost , {font : 'l6px Arial Black' }));
8 button . events . oninputDown . add( state . onUpgradeButtonClick :
state );

9

10 upgradeButtons . addChild ( button );

11 });

Whenwe click anupgradebuttonnow we needto increasats level andupdatethetextto
reflectthechangeThenw e @xetutehe purchaseHandlerallbackin the contextof the
state passinghebuttonandplayeralongto the handler.

1 onUpgradeButtonClick . function (button , pointer ) {

2 if (this .player .gold - button .details .cost >= 0) {

3 this . player .gold -= button . details . cost ;

4 this . playerGoldT ext .text = 'Gold: ' + this . player . gold ;
5 button . details . level ++;

6 button .text .text = button . detaills .name + "= ' +

button . details . level ;
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7 button . details . purchaseHandler . call (this , button |,

this . player );
8 }
9}

Ok, sow e oOincreasing bothattackanddps(damagepersecond)putweh a v eetup t
dpsto do anythingyet. For dpsto makesenseif we havel dpsthenafterl secondchas
passedve do 1 damageWaiting thefull secondo applyanydamageatall thoughis too
choppyandslow. Insteadw e dubdhateat 100ms(10timesasecond)So,in orderto
apply 1l damageafter1 secondthenwe needto apply0.10damagesvery100ms.Similar
to thetimer eventthatwe usedfor the gold coins,therearealsoloop eventsthatwill
repeatandcall the handleratthe durationoverandover.

1 // 100ms 10x a second
2 this . dpsTimer = this .game.time . events .loop (100, this .onDPS
this );

Ourdpshandleris goingto getcalledevery100mswhetherwe haveupgradedr not. So
we checkif we havesomethingo dofirst, if so,thenmakesurethe monsteris still alive
to applythedamageThenw e @amagehe monsterandupdatethetextto reflectthe
mo n s thealthd & o nrdalty wantto displaythe decimalsthatmight occuronthe
monsterhealthfrom doing10%damagesow e &dundit for thedisplay(nottheactual
health).

1 onDPS function () {

2 if (this .player .dps > 0) {

3 if (this . currentMonster && this . currentMonster . alive ) {
4 var dmg = this . player .dps / 10;

5 this . currentMonster . damage( dmg);

6 /[ update the health text

7 this . monsterHealthText .text =

this . currentMonster  .alive ?

Math. round (this . currentMonster . health ) + ' HP : 'DEAD';
8 }

9 }

10 }

Reminderd o rfadgetto commit!

Progression
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Killing thesamemonstersverandoveris boring. We needto keepincreasinghe
difficulty sothatthe playerscanfaceachallengeandprogressL e taddsomeworld
level statsto thepreload  section.

/[ world progression

this .level = 1;

/[ how many monsters have we killed during this level
this . levelKills = 0;

/[ how many monsters are required to advance a level
this . levelKillsRequired = 10;

OO, WNBE

Eachtime we kill amonstemow, we needto increasehekills stat.We alsoneedto
upgradeghemo n s thealthidasedonthelevel. With increasedisk, comesincreased
reward,andw e @lsdmodify the coinvaluebasedntheworld levelaswell. After 10
monsterdiavebeenkilled, thenwe canprogresgo the nextlevel.

1 onKilledMonster : function (monster ) {

2 /I move the monster off screen again

) monster . position . set (1000, this .game. world . centerY );
4

5 var coin ;

6 /I spawn a coin on the ground

7 coin = this . coins . getFirstExists (false );

8 coin . reset (this .game. world . centerX +

this . game. rnd . integerinRange (- 100, 100),

this . game. world . centerY );

9 coin . goldvalue = Math. round (this .level * 1.33);

10 this . game. time . events . add( Phaser . Timer . SECOND* 3,
this . onClickCoin , this , coin );

11

12 this . levelKills ++;

13

14 if (this . levelKills >= this . levelKillsRequired ) {
15 this . level ++;

16 this . levelKills = 0;

17 }

18

19 /[ pick a new monster

20 this . currentMonster = this . monst ers . getRandom ();
21 /I upgrade the monster based on level

22 this . currentMonster . maxHealth =

Math. ceil (this . currentMonster . details . maxHealth + (( this .level -
1) * 10.6));

23 /I make sure they are fully healed
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24 this . currentMonster . revive (this . currentMonster . maxHealth );
25 }

Sincew e Gégkttingalot moremoneynow, we alsoneedto adjustthe upgradeprices.

1 onUpgradeButtonClick . function (button , pointer ) {

2 /I make this a function so that it updates after we buy
3 function getAdju stedCost () {

4 return  Math. ceil (button . details .cost +

(button . details .level * 1.46));
5
6
7
8

}
if (this . player .gold - getAdjustedCost () >= 0) {
this . player .gold -= getAdjustedCost ();

9 this . playerGoldText .text = 'Gold: ' + this . player . gold ;
10 button . details . level ++;
11 button .text .text = button . details .name + @ ' +
button . details . level ;
12 button . costText .text = 'Cost: ' + getAdjustedCost ();
13 button . details . purchaseHandler . call (this , button |,
this . player );
14 }
15 }

Finally, w e Gadldthelevelinformationto the Ul sothatthe playerknowshowtheyare
doing.By now addingtext objectsto reflectthis informationshouldbe old hatto you!

1 // setup the world progression display

2 this . levelUl = this . game. add. group ();

3 this .levelUl . position . setTo (this .game. world . centerX , 30);
4 this . levelText = this . levelUl . addChild (this .game. add. text (O,
0, 'Level: "+ this .level , {

5 font : '24px Arial Black'

6 fill . CHfff :

7 strokeThickness : 4

8 1)

9 this . levelKillsText =

this . levelUl . addChild (this .game. add.text (0, 30, Kills: o+
this . levelKills + '/ + this . levelKillsRequired ,

10 font : '24px Arial Black'

11 fill . CHfff :

12 strokeThickness C 4

13 1)
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We alsoneedto updatethelevel textwhenit changesnside

the onKilledMonster method.
1 this .levelText .text = 'Level: "+ this . level
2 this . levelKillsText text = ‘Kills: "+ this

this . levelKillsRequired ;

Gold:2220 ) L"e’\'iel: 38

Kills: 7/10
T»

Attack: 18
S Cost: 32
Auto-Amick: 83
%8 Cost: 147

Remindercommitcommitcommit
Finished the basics,whatd6 sext?

. levelKills

+ ' +

Whatw e 0 createchereis acompleteidle clicker RPG.Well, completeasini t 0 s
playable.T h e rstdl tossleft to doin orderto getthis gameturnedinto somethinghat
is really fun. In gamedevelopmenttheysaythatthelast 10% of thework is thelast90%

of yourtime.We 0 pregtymuch90%donel think

H e r aliét f thingsthatwould begreatto add:(possiblyin futuretutorials)

monsterswith animation
sounds& music!
moreupgrades

critical hits

bossmonsters
timedboostpowers
differentworld backgrounds
achievements
leaderboards

Too oo Too Too T T Joo o Do
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| hopethatyou haveenjoyedthis tutorial andmakingthis game!
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The Complete Guide to Debugging Phaser Games
By Ben Sparks

Gamedevelopmenis hardwork. Justlike any form of softwaredevelopmenthereare
goingto bebugsin the code.Debugginggamescanbe especiallychallengingdueto their
fastpacedrealtime nature.FortunatelyPhasecomeswith quite afew toolsbuilt in to
helpyou debugyour gamesOtherthan readingthe APl documentatioror looking atthe
sourcecodeof examplestherei s awhblelot of extradetailon howto debugthemout
there.In thisguide,l Gekplainw h a available andsomerealworld waysto usethem
to combatthe onslaughof codebugs.

About the SourceCode Examples

All of thesourcecodeexamplesisedin this tutorial areavailablein this zip file.
Throughouthetutorial | 6bkUsingES2015ES6)JavaScripfeaturesAs of this
writing, notall of thesefeaturesarereadilyavailablein all of thebrowsersyet. The
projectthat| havecreatedusegspmandBabelto enablethe usageof thesefeaturesnow.
If y o u dotfaamiliar with ES2015) recommendExploring ES6, aneBookthatis a
fantasticreferenceonthe subject.

The DebugObject

Phasecomesbuilt in with aninstanceof a Debugclassattachedo eachgame.lt is
alwaystherethoughif youd o ruéeit (makingit becomeflaggedasiid i r itw@n 6 t
affectyour performanceThedebugobjectworks by drawingvariousinformation,
shapes,etcto acanvasin the caseof acanvasasedendererjt usesthe samecontextas
theg a meahssln thecaseof WebGl,it needgo createa newcanvasandrender
everythingfrom thatcanvago a spriteobjectto overlayoverthegamescreenlin both
caseqthoughespeciallytrue for WebGl)the debuggingeaturesshouldbe usedONLY
for debugginganddisabledwhenyou shiptherealversionof thegame.

Whendevelopingavascriptapplicationsn the browser,you might be usedto usingthe
develor consoleoutputfor debuginformation.The problemwith usingthatfor games
Is thattheinformationthatwe mostoftencareaboutgetsupdatedeveryframeinsteadof
basedon eventslf we wereto outputthe positionof spritefor examplejt would
coninuouslyscrolltheconsoleandwew o u | lbdeabdeto keeptrackof thingsvery
easily. Thisis why the ability to renderdebuginformationto our gamescreens so
important.
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Text

Probablythe simplesttool for debuggings drawingarbitrarytext to the screenThefirst
parameters thetextthatyou wantto display.Next you needto passn thex & y
coordinateghatyou wantthetext to startfrom. You canalsopassa color andfont
informationin if youwish.

1 render () {

2 this . game. debug. text (" Debugging Phaser ${Phaser . VERSION,
20, 20, 'yellow' , 'Segoe UI');

3}

Anotherway to drawtextto the screens usingtheline method.This oneis actuallyused
fi nt e rbymanyofithee otherPhasedebugmethodsThedebugobjectkeepstrackof
the currentpositionof atext cursor.Eachtime thatline is calledit usesthe positionof
thatcursor(x & y coordsonthescreenandmodifiesthey for thenextil i mofdedt.
Therearetwo morecompaniommethoddor this, startandstop.Calling startwith x & y
parameterpassedn will setthecursorfor the subsequendebuglines.It will alsosave
the canvasstatesothatanyotheroperationsaarenot affected,soi t irdp®rtantto call stop
againwhenyou aredone.You cancall theline methodwithout havingcalledthe start
methodfirst, howevern t ndtsecommendedsthec u r spositi@nwill beunknown.

1 this . game. debug. start (20, 20, 'blue' );
2 this . game. debug. line ();

3 this . game. debug. line ('First line." );
4 this . game. debug. line ('Second line.' );
5 this . game. debug. stop ();

Camera

You couldusethetextandline methoddo displayinformationaboutthe propertiesof a
cameraontothe screenputinsteadanotheruilt in methodis cameralnfoThis method
automaticallydisplaysinformationaboutthec a me positirs boundsandnumberof
visible sprites(basedn theautoCullproperty).You needto passin areferencdo the
camerayou wantinfo on, andthe startingcoordinats for theinformation.It will render4
linesfrom thatpointto displayall of the stats.
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.

Camera (800 = 600)

EK: 52 ¥: 0

View x: -22 Y: 0 w: 800 h: fE_.DD
Total in view: 29

1 this . game. debug. cameralnfo (this .game. camera, 32, 32);

Input

Of coursegamesareinteractive sohow the controlsbehavds very important.Phasehas
severalwaysto displayinformationaboutvariousinputsfor debuggingourposes.

You candisplayinformationabouta particularkey beingpressedan the keyboardusing
thekey method.It takesareferencdo aPhaser.Keybjectaswell asthecoordinatego
displaytheinformation.

1

2 this .testkey =

game. input . keyboard . addKey ( Phaser . KeyCode. SPACEBAR
3

4

5 this . game. debug. key (this . testkey , 32, 128);
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Thiswill outputatableof informationaboutthe keyincludingthe key code whetheror
notit isDown,if it wasjustDownor justUpaswell asa durationthatit hasbeenheld

32 isDown:

false justUp:
1447256478203 duration:

down(if helddown).

Generallyw e Gats@goingto takeinputfrom a mouseor someotherpointerlike touch.
Forthat,Phasealsohasanothemethodaptly namedpointer . This onetakesa
referenceo the pointerthatyouwantto inspectandt h aitt Tlhesnformationactually
follows the pointeraroundin this case.

ID: 0 Active: true

World X: 360 World Y: 309

Screen X: 360 Screen Y: 309 In: true
Duration: -1 ms

iz Down: falsze is Up: true

. ]

—

1 this . game. debug. pointer (this . game. input . activePointer );

In this casethe white line startsfrom the lastplacethe pointerwasfic | 1 cakdexteinds
to the currentposition(usefulfor draggingor swiping). Thegreencircle representshe
pointeritself andfollows it around Whenyou hold the buttondown, the durationcounter
ticks up. (Thelittle bugimagethereis just a sprite,not partof the debuginfo.)

Perhapgyoud o méetall of thatinfo following aroundthe mouse put you just needto
knowwhereit is, well theny o u id luak, anothersimplermethodis theinputinfo
methodwhich doesjustthat. All thatyou needfor thisoneis to tell it whereto render.

1 this . game. debug. inputinfo (32, 32);
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Input
X: 22

World X:

Scale X:
Screen X:

Sprites

Spritesareoneof the mostimportantobjectsto anyPhasegame sonotsurprisingly,
thereare4 debugmethodsspecificallydesignedor them.

Thefirst is spriteInfowhich displaysinfo abouta spriteandits relationto theworld.
Importantstuff like i t pos#tion,angle,anchorboundsandwhetheror noti tiroveew of

(13 x 13) anchor: 0.5

b4
150.0
t

rotation: 0.0
vizsible: true in camera: true $F
bounds =x: 258.5 y: 142.5 w: 15.0 h: 15.0

thecamera.
1 this . game. debug. spriteinfo (sprite , 32, 32);
Next spriteCoordss all aboutposition,wherethe spriteis onthe screenandwherethe

spriteis in theworld. Quite a bit lessdetailedthanspritelnfo,but sometimesll thatyou
really needto know is whereyour spriteis.

150.00
150.00

150.00

ZenvaAcademyi Onlinecourseon Phaseandgameprogramming
Zenvafor Schoolsi Codingcoursedor high schools

©2016ZenvaPty Ltd all rightsreserved Page 319


https://academy.zenva.com/?zva_src=gda-phaser-ebook
https://schools.zenva.com/
https://gamedevacademy.org/wp-content/uploads/2015/11/spriteinfo.png?5f526c
https://gamedevacademy.org/wp-content/uploads/2015/11/spriteinfo.png?5f526c
https://gamedevacademy.org/wp-content/uploads/2015/11/spritecoords.png?5f526c
https://gamedevacademy.org/wp-content/uploads/2015/11/spritecoords.png?5f526c

(1> = 13)

undefine n:i_:ffﬁ?_].:lr ation: -1

false duration: -1
't over: false just out: false

1 this . game. debug. spriteCoords (sprite , 32, 128);

You cangetinformationabouthow a spriteis beinginteractedwith by variousinput
devicesusingspritelnputinfo.lt displaysa block of informationat somecoordinategust
like spriteihfo, howeverthisis all aboutinput. In orderfor this oneto work, the sprite
actuallyneedgo haveinput functionsenabledif theya r ehy thetime thatyou call this
method,y o ugetladerror.Rememberfor performanceeasonsspritesdo not hawe
inputenabledoy default,you haveto explicitly turnthemonfirst.

1 this . game. debug . spritelnputinfo (sprite , 32, 192);

Thelastoneis spriteBoundsvhich will renderarectanglearoundthe boundingbox of
the sprite,which might betheimage,or the sizeof the spritewithin a spritesheeif it is a
partof one.

1 this . game. debug. spriteBounds ( sprite );
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Sound: splat Locked: false

Is Ready?: true Pending Playback: false
Decoded: true Decoding: false

Total Duration: 2 Playing: true

Time: 813
Volume: 1 Muted: fals=se
Webhudio: true Audio: false

Sounds

A smallbut handyblock for displayingsoundinformationis availableusingsoundinfo.
Thisonewill showyouwhetherthe soundhasbeenloadedandreadyto useby the
browserwhetheror noti t ugirsgWebAudioaswell ashow longthe soundhasbeen
playingandatwhatvolume.

1 this . game. debug. soundinfo (this .splat , 32, 32, ‘yellow' );

Geometry

Geometryin Phasers generallyonly usedfor logic purposesilt canbedifficult however
to wrapyour brainaroundw h a happeningvithout avisualcomponentThisis where
thedebuggeom methodcomesinto play. Geomcanrendera Circle, RectanglePoint,or
Line. Additionally, thereis anothemethod:rectanglewhich asit suggestgustrendersa
rectangleln eithercaseyou canpassn aninstanceof oneof P h a s pgopeigeometry
classespr anobjectthathasthe necessarpropertieso renderthe shapeFor geom,if

| tjustanobject,you needto passn afourth parameteto let it know whatkind of
shapat reallyis.

class GameState extends Phaser .State {
preload () {
this . game. load . image('bug’ , ‘'assets/bug.png' );
}

1
2
3
4
5
6 create () {

7 let bugs = this .bugs = this .game. add. group ();
8 bugs . createMultiple (30, 'bug" , " , true );
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9 bugs . setAll (‘'anchor.x’ , 0.5);

10 bugs . setAll ('anchor.y’ , 0.5);

11 bugs . setAll ('inputEnabled’ , true );

12 bugs . forEach (bug => {

13 bug. position . set (this .game. rnd . integerinRange (O,

this . game. width ), this . game. rnd . integerinRange (O,
this . game. height ));

14 bug. detectRadius = 24;

15 D;

16 bugs . callAll  ('events.onIinputDown.add' ,
‘events.onlnputDown’ , this . onBugClick , this );
17

18 this . currentBug = null ;

19 }

20

21 onBugClick (bug) {

22 this . currentBug = bug;

23 }

24

25 render () {

26 if (this .currentBug ) {

27 this . game. debug . geom( new

Phaser . Circle (this . currentBug .x, this .currentBug .Yy,
this . currentBug . detectRadius * 2);

28 }

29 }

30 }

In additionto the geommethodthereis alsoa pixel methodthatwill allow you dorender
asthenamewould suggestasinglepixel to the screenUnlike renderinga point using
geom,it doesnot haveto bea PhasePointobject,insteadustanyarbitrarycoordinates
onthescreenYou passn x & Y, thecolorto renderyour pixel, aswell asthesize.The
defaultsizeis 2, andyou mightbe sayingwell t h anbté ssnglepixel, true,butthosecan
be hardto see(sotiny) soit makessensdo use2 or perhapsvend.

1 this . game. debug. pixel (100, 100, 'red" , 4),

Physics

Phaseshipswith threedifferentphysicsoptions:Arcade,Ninja, andP2.Becausdhey
havea unified APl you canactuallyusethemall atthe sametime if you desire Each
physicsenabledobjectwill haveabodyattributethatwill containareferenceo the
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physicsbodythatforcesareappliedto in eachsystemBecauseall of themwill havea

bodypropertywith similar attributeson it we canpassthatbodyreferencento

debug . bodyIinfo . Thatmethodwill renderinformationaboutposition,velocity,

accelerationgravity, etcto the screenfor thebodypassedn.

We canalsohighlightthe physicsbodyonthe screerusingthe debug.bodynethod.
Sincethe physicsbodyis alogical shapeusedfor collision, this canbeimportantto

visualizeasit might not alwaysmatchup with the spritethatit is attachedo.

1 class GameState extends Phaser .State {

2 int () {

3 this . game. physics . startSystem ( Phaser . Physics . ARCADIE
4 this . game. physics . arcade . gravity .y = 1000;

5 this . game. physics . arcade . skipQuadTree = false ;

6 }

7

8 preload () {

9 this . game. load . image ('bug’ , ‘assets/bug.png' );
10 }

11

12 create () {

13 let bugs = this .bugs = this .game. add. group ();

14 bugs . enableBody = true ;

15 bugs . createMultiple (30, 'bug" , " , true );

16 bugs . setAll (‘'anchor.x' , 0.5);

17 bugs . setAll ('anchor.y’ , 0.5);

18 bugs . setAll ('inputEnabled’ , true );

19 bugs . forEach (bug => {

20 bug. position . set (this . game. rnd . integerinRange

this . game. width ), this . game. rnd . integerinRan ge(O,
this . game. height ));

21 bug . detectRadius = 24;

22 D

23 bugs . callAll  ('events.oninputDown.add' ,
‘events.onlnputDown’ , this . onBugClick , this );

24

25 bugs . forEach (bug => {

26 /lthis.game.physics.arcade.enable( bug);
27 bug. body . collideWorldBounds = true ;

28 bug. body . bounce . set (0.8 );

29 bug. body . velocity .x = Math.random() * 500 *
(Math.random() > 05 ? -1 : 1);

30 D

Sill bugs . setAll ('body.drag.x' , 10);
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32

33 this . currentBug = bugs. getRandom ();

34 }

35

36 update () {

37 this . game. physics . arcade . collide (this . bugs,
this . bugs);

38 }

39

40 onBugClick (bug) {

41 this . currentBug = bug;

42 bug. body . velocity .y += -1000;

43 bug. body. velocity .x += Math.random() * 1000 *
(Math. random() > 05 ? -1 : 1);

44}

45

46 render () {

a7 this . game. debug . quadTree (this . game. physics . arcade . quad
Tree);

48 if (this .currentBug ) {

49 this . game. debug. body (this . currentBug );

59 this . game. debug . bodyIinfo (this . currentBug , 32, 32);
51 }

52 }

53 }

Anotherthing thatwe canrenderis aQuadTreelf y o u dotaware aquadtreds a
spatialpartitoning algorithmthatcanhelpreducethe numberof bodiesthatyou needto
testfor collisions(or otherspatiallyrelevantinformation).In Phaserit only existsasa
partof the Arcadephysicssystemandis disabledby default. We canenableit by
seting game. physics . arcade . skipQuadTree = false ; andtheneach
physicsbodywill automaticallypbe addedo thequadtreeP h a s @uaddrselass
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howevercanbe usedoutsideof the physicssystemfor anypurposey o uligedandthe

width: 15 height: 15
deltaX: —-2. delta¥:

gravity ) EJ bounce x: 0.80 y: 0.80
touching : : 3 up: false down: false
blocked left: false up: false down: false

debugquadtreegenderemwill renderanyquadtreelerivedfrom thatclass.

Phasenlsosupportghe Box2D physicssystemvia a premiumplugin availablefrom the
website If you havethis plugin, thereare2 built in functionsin the Debugobjectfor
displayinginformationaboutBox2D bodies.The methodsarebox2dBodyand
box2dWorld.Both of themusethe defaultBox2D debugcanvagendererall Phaseris
doingis simply providingaccesgo the debugcanvascontextto Box2D. If youdecideto
purchasehis pluginit comeswith muchmoreinformationanddocumentation.

Debuggingin our own projects

Themethodsouilt into the Debugobjectcoversomeof the mostcommon,andalsomost
basicscenariosvhenit comesto gettingdebuginformationaboutyour game . When

w e Obuilding our own projects thereis likely goingto be moreinformationthatyou
needto beableto seethanPhasercananticipate Thisis wherethe basicblockssuchas
textandgeomreally comeinto play.

We shouldthendive into the sourcecodeof Phase( i motssary,i tjustgavascript!)
andtakealook attheimplementatiordetailsfor othermethodssuchasspritelnfo.
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1 sprit elnfo : function (sprite , x, y, color ) {

2

3 this .start (x, y, color ),

4

5 this . line ('Sprite: o+ (" + sprite .width + " x ' +
sprite . height + ') anchor: ' + sprite .anchor .x + ' x ' +

sprite . anchor .vy);

6 this .line ('x: ' + sprite .x.toFixed (1) + "' y: ' +

sprite .y. toFixed (1));

7 this . line (‘angle: " + sprite . angle .toFixed (1) +°
rotation: ' + gsprite . rotation . toFixed (1));

8 this . line ('visible: ' + sprite . visible + ' in camera:
+ sprite . inCamera );

9 this .line ('bounds x: ' + sprite . _bounds . x. toFixed (1) +
'y: ' + sprite . _bounds.y.toFixed (1) + ' w: ' +

sprite . _bounds . width . toFixed (1) + ' h: ' +
sprite . _bounds . height . toFixed (1));

10

11 this . stop ();

12

13 }

We canseethattheyusethe spritereferencehatwe passin, aswell asthex & y
coordinatesn combinatiorwith the startmethodthat! mentionedatthe beginning.Then
usingtheline method renderines of detailsaboutthe spriteto the screen.

L e tsdythatwed o nustivantto displayspriteinformationgenerically butwe have
createda spriteobjectandattachedseveralbtherpropertiego it, to makeit representhe
playerin thegame.ThespriteiInfomethodd o e gine@uganydetailsabouttheseextra
propertieqit d o e ®verikmow whattheyare!),nordoesit give usanyinformation
aboutotherthingsthatalreadyexiston a spritesuchasthe healthandmaxhealth.In this
exampleour planeis trackingalot of differentthings,andwe will wantto be ableto
reportaboutsomeof them.

1 let bullets = game. add. group ();

2 bullets . enableBody = true ;

3 bullets . physicsBodyType = Phaser . Physics . ARCADE
4 bullets . createMultiple (100, ‘bullet’ );

5 bullets . setAll (‘'anchor.x' , 0.5);

6 bullets . setAll ('anchory ', 0.5);

7 bullets . setAll ('outOfBoundsKill' , true );

8 bullets . setAll ('checkWorldBounds' , true );
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10 let plane = this .plane = this .game. add. sprite (200,
200, ‘'plane’ );

11 plane . heal ( Infinity )i

12 plane . anchor . setTo (0.5 );

13 plane . scale . setTo (0.5,0.5);

14 this . game. physics . enable ( plane ,

Phaser . Physics . ARCADIE

15 /l animation

16 plane . animations . add('fly’ );

17 plane . animations . play ('fly' , 30, true );

18 plane . sounds = {

19 engine : this . game. add. audio ('plane_engine' ),
20 gun: this . game. add. audio ('plane_gun' ),

21 die : this . game. add. audio ('boom' )

22 %

23 plane . sounds . engine . loopFull (0.35);

24

25 plane . bullets = bullets ;

26

27 plane . fireTimer = this . game. time . now;,

28

29 plane . events . onKilled . add(this . planeKilled , this );
30

31 plane . score = {

32 killsByCollision . 0,

33 killsByShooting . 0

34 %

In orderto displaysomeusefulinformaion, w e héetito createa customdebugging
method Noticethatwe candisplaybits andpiecesthatwe mightfind in otherdebug
methodsaswell asour customproperties.

1 displayDebuglinfo 0 {

2 this . game. debug. start (32, 32);

3 this . game debug. line (* Health :

${ this . plane . health }/ ${this . plane . maxHealth });
4 this . game. debug. line (* FireTimer

${ this . plane . fireTimer });

5 this . game. debug. line (" Gun Sound:

${ this . plane . sounds . gun. currentTime } Playing

${ this . plane . sounds . gun. isP laying });

6 this . game. debug. line (" Plane Loc: (${ this . plane . x},
${ this . plane .y})");
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7 var body = this . plane . body;

8 this . game. debug. line (* plane body :

[${ body. x. toFixed (2)}, ${body.y.toFixed (2)}] width :
${ body . width } height : ${body. heig ht });

9 this . game. debug.line (" kills : ran into

${ this . plane . score . killsByCollision } and shot

${ this . plane . score . killsByShooting b);

10 this . game. debug . stop ();

11

12 this . game. debug . body ( this . plane );

13

14 this . game. debug. text ('anchor' , this . plane .x + 4,
this . plane .y, 'red );

15 this . game. debug . pixel (this . plane . x, this . plane .y,
red” , 4),

Health: 50/100

FireTimer: 9341

Gun Sound: 317 Playing: false

Plane Loc: (240, 230)

plane body: [176.00, 166.00] width: 128 height: 128
kills: ran into 10 and shot 3
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Onethingthatl immediatelyfind usefulis the renderingof theanchorandphysicsbody.
Firstwe canseethattheanchorfor the spriteis not actuallycenteredn the planeitself.
Also thephysicsbodyis not centerednthe plane,aswell asit is takingup alot more
spacehantheactualplaneimageaswell. This meanghatwe aregoingto collide with
enemiesat suchadistancethati s gaingjto feelright to players.Fromthe planebody
textinformation,we canseethatthewidth andheightareboth 128. The actualsizeof the
plane(eachframe)is 176.Sincel 6 atsoscalingthe planedownby half, it would seem
thatPhaserhasoriginally bumpedmy imageup to 256.Now | know whereto look to
solvethe problem,somethingo do with theimagesize.

| usedTexturePackerto generatehe 3 framespritefor the planefrom 3 separatémages.
(If youh a v dhemidf TexturePacker] highly recommendhatyou checkit out,i tad s
really handytool for dealingwith lots of spritesin anorganizedandefficientway.)|
loadedthe JSONatlasfile thatit generatednto Phaser,andthisis theresultl got. The
original 3 imageswereeachsized256 x 256 sothatis wherethe sizecamefrom (Phaser

d i ddoaniythingto them).It seemdo bereadingthe sourceimagesizefrom the JISON
file. As aquicktest,l switchedfrom loadingthe JSONatlasfile to justloadinga
spritesheeandsupplyingthe dimensiondor eachframe.Thatsolvedthe problem,at
leastin the casethatl only havel planeanimationon the sheetandall of theframesare
thesamesize(whichis truein this case)l lookedonlineandfoundthis forum postin
which anothemuserwashavingsimilar trouble.l foundthatusingTextureP a ¢ k firfim® s
featurewastheissue Phasewill usethesourcesizein this casebecausehespritesare
beingpackedor the purpose®f imagememoryconsumptionput still needto be
renderedhsif theywereseparatémagesIn my casehowever,| wantto useficropd mode
asl d o nwaritthis behavior,| wantto useit in packedform. Changingthe outputto
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croppeddid thetrick! Now the collision bodyandtheanchorine up, andeverythingis

Health: 100/100

FireTimer: 2640

Gun Sound: 0 Playing: false

Flane Loc: (200, 200) Ak
.fblane body: [156.50, 162.75] width: 87 height: 74.5

kills: ran into 0 and shot 0O

. ]
E

.

working theway thatl wanted.

Hopefully you canseenow how knowing how to displayinformationaboutyour game
canhelpwith debuggingThe procesghatl justwentthroughl did notsimulate,|
actuallycreatedhe demofor this andfoundtheissuewith the spritesafter| turnedonthe
debuggingools.(Workedout greatfor meto havearealissuewhile writing the tutorial!)
| mentionedearlierthathavingthis debuginformationshowingis expensiveandof
courseyoud o nnartit to displayin thefinal versionof your game.You cango back
andcommentout or deletethe codethatdisplaysthedehuginfo, butthatcangettedious
afterawhile. Insteadyou cancreatea simpleflag in the codethatdeterminesvhetheror
notit shouldshow.

1 init () {
2 this . game. stage . disableVisibilityChange = true ;
3
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4 this . debugMode = false
5 }

Firstl addthetestto theinit phaseof my state.Thenl cansimplywrapthe
displayDebuglnfanethodin a conditionalin therendermethod.

render () {
if (this .debugMode) ({

this . displayDebuglnfo 0;
}

G wWNPEF

}

You canmanuallytogglethatflag thatis in theinit method,or you canalsosetupakeyto
toggleit atruntime.Somethindike this shoulddo thetrick:

1 toggleDebug () {

2 this . debugMode = !this . debugMode;
3 if (!this .debugMode) {

4 this . game. debug. reset ();
5

6

}
}

1 /I inside create
2 this . debugKey =
this . game. input . keyboard . addKey ( Phaser . Keyboard . D);
3 this . debugKey . onDown. add( this . toggleDebug , this );

Now you shouldbeableto turn on andoff debugmodeusingthe D key onthekeyboard
(feelfreeto changat to whateveryoulike). Onefinal methodto mentionaboutthe
Debugobjectin Phasers theresetmethod.Thiswill clearthecanvasor spriteimageso
thatevenwhendebugmodeisfio f it voo nréntlerthelastthingthatit rendered.
Rememberdebugis alwaysthere,youjustc a rsdeit until you startdrawingto the
surface.

Go forth and Squash!
Thanksfor takingthetime to readthis guideaboutPhaseDebugging As game

developergandsoftwaredeeloperswe alwayshavebugsto dealwith, hopefullythis
guidewill helpyousquashthemquickly.
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Phaser Texture Atlas Tutorial i How to Make Awesome
Sprites From Scratch
By Kristen Dyrr

Thereareplentyof siteswhereyou canfind freeimagesfor your gamesput sometimest
canbedifficult to find exactlywhaty o u leakiegfor. Whatif you couldcreateyour
own Phasegameimagesfrom scratchevenif you haveno artisticabilities?In fact,

w o u | itlbeg@reatif you couldcreategamespritesand textureatlasedasedon objects,
people,andanimalsfrom your own life? Thatis exactlywhatwe will be coveringin this
tutorial!

Tutorial asseffiles

You candownloadthetutorial sourcecodefiles here All the projectfiles arelocatedin
themainfolder. The assefolder containsadditionalintermediatdiles thatwereused
duringthe processof creatingthe gamesprites.

Tutorial goals

Thistutorial will explainhow to createcartoonversionsfrom real photosfor usewithin
anygame with afocuson Phaser.

1. Learnhowto cutouta portionof aphotoandcleanit upin preparatiorfor creatinga
cartoonversionfor usein agame.

2. Learnhowto createa cartoonizedsersionof a photo.

3. Learnwhatatextureatlasis andhowto createoneusing TexturePacker.

4. Learnhowto loadatextureatlasinto Phaseranduseit to createanimations.

Tutorial requirements

A Basicknowledgeof JavaScripmaybe helpful for the Phaseportion of the
tutorial.

Downloadandinstall the free GIMP photoediting software.
Downloadandinstall the free Inkscapevectorimagesoftware If youuseMac OS
X, youwill needto downloadandinstall XQuartzfirst.

DownloadPhasefromi t Gitlsubrepa You caneitherclonetherepoor
downloadthe ZIP file.

Downloadandinstall TexturePackelThisis the only softwarewe will beusing
thatis notfree,but you canuseit to testyour textureatlasesandanimationsor
free.

o Do Dodw
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Find animage

Sincewe arefocusingon creatingimagesfor this tutorial, we will beginwith animage.
Formy lasttutorial, | wantedto createsomedoganimations! ¢ o u | fildhfréedog
photosthatl neededandl haveabsolutelyno artisticdrawingcapabilities somy brother
providedme with afew photos.l will focuson justoneof the photos becausét wasthe
mostdifficult oneto cleanup, andcoversjustaboutall the processinggou maycome

across.

As you canseethedog(Max) in this photois notonly skewed putoneof hisfeetis
completelyout of theframe,andh e @wearinga harnessD o nwitry, we canfix all of
theseproblemsandi t notasdifficult asyou maythink.

Cut out the imagewith GIMP

Firstof all, we needto cut Max out of thephoto.If we openthe photoin GIMP, we can
usethe FreeSelectTool from thetoolboxto selectour shape Simply startanywhere
alongthe edgeof the shapeyou wish to pull outandcontinueclicking alongthe entire
perimeter Finishthe shapeby clicking on the startingpoint.
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@ GIMP File Edit Select View Image Layer Colors Tools Filters Windows Help @ A O M 8@ & D % &
X' *New document 3 - Inkscape

¥
;Object Path Text Filters Extensions Help

BIVVRY| A S » PR R ale
vl Lo T

P L P I!Pv“.Iw‘.ltw.l.h;q@i

L] R

(L. S

29,4

4
@ < a & uFree
Qo9 o

L]

@rmoumi (]
Free Select

vose: 1 1) ()
5 An

["] Feather

1219.0,2071.0 [5x4 [ mﬂ@@ Click-Drag to Intersect with the current sefection (iry )

E ‘47 8 ﬁ‘ L|% @ -Layer1 v | Drag to select objects to edit

If this doesnot createa selectiomareaaroundthe object(moving dottedlines),checkthe
fiMo d andlerthefiFreeS e | sectiormf the Tool Options(which you canfind under
Windows-> DockableDialogs,if i t ndotalreadyopen).You will wantto selectamode
thateitherreplaceghe currentselectionor addsto it.

Oncetheobijectis selectedcopyit (Edit -> Copy).Createa new GIMP file (File ->
New). In the Createa New Imagedialogbox, chooseAdvancedOptions-> Fill with ->
TransparencythenpressOK. Thesizeof thenewfile d o e snati@rtaslongasi ¢ 6
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@ GIMP File Edit Select View Image Layer Colors Tools Filters Windows Hep @ A O M @ & D 3 &

51000 Create a New Image

Template: L

Image Size
Width: [1036 :

Height: 747 [ &
1036 x 747 pixols
[0 (&) 72 esemer
'V Advanced Options
Xresolution: [72.000 [}
—
Y resolution: (72000 |5 | 7 [pixelsin 4
Color space: | £oreground color
Fill with: Background color

Comment: | White

| Heip H Reset H Cancel H

=)
.
.
)

oy uvﬂ@ﬂomna Selection

WQ
h [ & mzwwrmng&;locum

@ B 5 & | % 3 -Layers v Dragto select objects to edit

largerthanthe objectyou arepasting(you canfix it with Image-> CanvasSize).Paste
your selectioninto the newfile. Thisis whereit cangetdifficult, butyoud o rrealty
needto do morethannecessarySincewe will beturningthephotointo asmallcartoon,

itd o e sravétabeperfect.

Edit the imagein GIMP

The mostglaring problemwith the photois thatit is skewedAll we needto doto fix this
Is choosethe RotateTool from thetoolboxandbeginrotatingtheimageon thescreenA
dialogboxwill appearandyou canjustmoveit asidesoyou canseewhaty o u domgp
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Oncethetwo front feetappeato beflat onthe ground(takinginto accounthefoot that

@ GIMP File Edit Select View Image Layer Colors Tools Filters Windows Help @ A & M @ & O % & )

x| *New decument 3 - Inkscape

T e TR g s i i i i
& &l S a
Z &Y T A
b & s T :
mRA WH; .
A E 72 /]
g ALed& : i I |
Bas e = p.,
-% (Pasled Layer}-48 (IUntitled])
u Angle: B.24 2
Tool Options =
. Center X: | 1633.00 2
nmwm;ﬂ 3 Center v: [1224.50 e 2
Directi
@mnalmal(Folward) I Help H Resel H Cancel I
(™) Corrective (Backward)
Interpolation:
Cubie &
Gipping:
Adjust 2
(&4 Show image preview
Image opacity 1000
Guides
Number of linas &,
----------------------------------------------------------------
[7] 15 dogrees (%) E @wrmm Selection
E E‘ E‘f @ "l& a[-Lwerl "I Drag to select objects to edit

-

is outsidetheframe,whichw e dix later),w e ofinighedrotating.

Thenextproblemis the harnessThis s relativelyeasyto fix by usingthe CloneTool
from thetoolbox.Oncethetool is selectedandthe cursoris overtheimage,youwill see
amessageelling you whatkey you needto presy i differentfor everyoperating
system)in orderto seta source.Justhold downthatkey andclick on someof the fur next

to theharness.
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@ GIMP File Edit Select View Image Layer Colors Tools Filters Windows Help @ 8 O M 8@ & DO 3 &

I\| "New d 3-

*[Untitled]-16.0 (RGB color, 1 layer) 3264x2448 — GIMP
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Oncethesourceis set,begincoloringoverthe harnessYou will wantto keepthe portion
you arecoloringin line with thesourcesoyoud o rgéttoo manyartifacts.Selectanew
sourcewheneveryou moveto a sectionthatneedsadifferentcolor. You wantto try to
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matchtheparty o u €olorengto thefur thatis closesto it soit will look asseamlessas

@ GIMP File Edit Select View Image Layer Colors Tools Filters Windows Help @ & & M @ &

oolbox - X/ *New doc t 3 - Ink

Obj ® © @ *[Untitled]-16.0 (RGB color, 1 layer) 3264x2448 - GIMP
1500 1600 |

i]ﬁwnzsm 2
F'ze 1000 4| 51|

B=m =is
W 1o

~ | Dynamics

B [Prosur oned 3

B A1 182%| A Fioating Selection
O vl 182%]y

possible.

Amazingly,we canusethe sane CloneTool trick for filling in blanks.For example you

canalsousethe CloneTool to fill in themissingfoot thatwasout of the frame!
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We alsowantto flip theimagesoMax is facingin theotherdirection.T h a eéagygssyou

@ GIMP File Edit Select View Image Layer Colors Tools Filters Windows Help @ A O M @ & O 3 T o) 78
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Seehow the backfoot seemswvay too far up for the perspectivave areattemptingto
achieveAll | did for thatwascut the backfoot off usingthe RectangleSelectTool,
createcanewlayerin the Layerswindow (Windows-> DockableDialogsif i t ndts
alreadythere) thenpastedhefoot. Thenl movedthefoot downuntil | hadthe
perspectivé wanted clickedbackonthe mainlayer,andusedthe clonetool to fill in the
gap.l alsocopiedafew detailsfrom the otherleg, althought h anbténsirelynecessa.

g’ \Euldn.pm ®
o§ & -ﬁ ide of the
£ lenerator
w p-
/ Q (500 ] the arrow keys. -Law
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| alsomovedthelayersarounduntil I hadthemin anorderthatwaseasierto work with.
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Create a new animation frame

Oncewe arehappywith thefirst image,we will haveto decidehow we wantto animate
it. | createdh very simpleanimationwith just two frames.l decidedthatit would be
easiesto usethephotoresultingfrom the editsalreadymadeasthefis t drante,then
removethe backlegsto createa framewhereMax appeardo be standingstraight.

In orderto dothis, | madeacopyof Ma x foost leg, pastedt in anewlayer,rotatedit
lengthenedt, andusedthe clonetool to fill in anyproblemareaqsimilarto whatwe did
with the backfoot. | alsousedthe EraserTool to erasepartof thefootsoitwo u | ldak 6 t
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like hehadtwo of the samefeet.

At this point, we selectimage-> Autocroplmage,to makeit the exactsizeof the edited
dog.Then,we savethefile. SelectFile -> Export,chooseGIF asthefile type,andsaveit.
Now selectFile -> SaveAs to createa copyof thefile. Thiswill be our otheranimation
frame.

Now we cansimply deleteall thelayersin the Layerswindow, exceptour mainlayer.We
alsowantto usethe EraserTool to removethatbackleg. Savethe newfile. Again,
chooserile -> Exportto exportour newGIF. We now haveour otherframe!
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Convert photosto cartoonswith Inkscape

Openoneof the GIFfiles in Inkscapel t @Kdo keepthe defaultsettingsClick the

@00 [X| max-step.gif - Inkscape
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Imageon the pageto selectit, sothatit hasa boundingbox aroundit like this:

Now selectPath-> TraceBitmap. SelectfiColorsp thencheckthefiRemoveBa c k gr ound o
checkboxThehigherthenumberin theiS ¢ a drepdownthe morecolorsit will use,
andthecloserthevectorwill beto theoriginal photo.Try differentoptionsandclick
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AUpdake do previewthemuntil you arehappywith the outcome thenpressOK. You

now havea vectorcartoonversionof your photo!

To exportthe newvectorinto theformatneededor thegame click ontheimageyou

wishto select(soit hasthe boundingbox aroundit), thengoto File -> ExportPNG

Image.You will be presentedvith alargebox ontheright. Click thefiSelectiom tab at

thetop of thebox, thensetthefinal width andheightyou would like for theimage

in your game(you will probablywantafairly smallimageunlessthiswill serveasa
backgroundmage).Click fiExport Aso to choosehelocation,thenclick AiS a v Hateo

thatthis doesnot savetheimage!Fartherdownin theboxis abuttonthatsaysfE x por t . 0
Clicking this buttonwill completethefinal exportof theimage.
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