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1. Tehtävän kuvaus ja analysointi

1.1 Tehtävänanto

Tehtävä 5.

Tee matopeli Java-applettina. Pelin lisäksi appletissa tulee olla ainakin uuden pelin aloituspainike ja pistelaskuri.

1.2 Tehtävän analysointi

Matopelin määritelmä:
Matopelin koostuu vähintään kahdesta oliosta, eli itse madosta ja kerättävistä pisteistä. Alunperin madolla tulee olla jokin vakio pituus, joka sitten kasvaa madon kerätessä yhä enemmän pisteitä. Lopulta, kun tarpeeksi pisteitä on kerätty, peli joko päättyy tai siirtyy seuraavalle ”tasolle”. Tämä on siis oma määritelmäni matopelille. Madon tulee myöskin aina olla liikkeessä. On tietenkin olemassa myös se nykyään hyvin yleinen kännykkä versio, jossa peli vaan jatkuu ja jatkuu, kunnes pelaaja tekee virheen.
Omia pohdintoja:
Itse matopelin toimintaan liittyviä seikkoja ovat esimerkiksi kysymykset: 1) millainen on pelin muu ympäristö, 2) mitä käyttäjä pelistä näkee ja 3) mitä syötteitä käyttäjä voi pelille antaa. Mielestäni luonnolliset vastaukset näille ovat: 1) pelin muu ympäristö on ”tyhjää täynnä” ainoastaan madon yrittäessä liikkua pelialueen ulkopuolelle tulee se joko selkeästi estää tai hyväksyä. 2) Käyttäjä näkee ikkunan, jossa peliä ajetaan reaaliajassa ja 3) pelaaja kontrolloi matoa nuolinäppäimillä ja voi lopettaa pelaamisen milloin hyvänsä painamalla esc-nappia.
Ohjelma tulee toteuttaa Java Applettina, joten sen toiminta ympäristö tulee olemaan varsin laaja. Sitä voi siis ajaa niin window kuin unix-koneissa. Ainoana vaatimuksena on, että Java 1.5 ajoympäristö tuki löytyy koneen selaimesta.
Ohjelmaan on jälkeenpäin helppoa lisätä uusia ominaisuuksia tai muutella vanhoja olio-pohjaisuuden ansiosta. 
2. Ratkaisuperiaate

Tärkeimpänä havaintona tehtävään liittyen pidän sitä, että huomaa madon luonnollisen rakenteen olevan jonomainen. Eli, kun mato etenee yhden yksikön verran koordinaatistossa johonkin suuntaan, niin lisätään siihen uusi pistealkio jonon alkuun jolloin viimeisin pistealkio tietenkin myös poistetaan, jotta sen pituus säilyisi. Tällä yksinkertaisella tempulla voidaan simuloida madon toimintaa. Mikäli mato kerää pisteen, joka kasvattaa sen pituutta, tulee sen viimeisimmän alkion poisto tällöin estää, kunnes mato saavuttaa edetessään uuden pituutensa.
Ohjelman rakenteen kannalta parasta on, kun graafinen käyttöliittymä on tavallaan oma kokonaisuutensa, joka vain käyttää matopelin luokkien tarjoamia palveluita ja välittää käyttäjän antamat syötteet. Tämä prosessi on kuitenkin merkittävästi hitaampi, koska määrittelyiden tekeminen ylemmälle tasolle, jota ei itse vielä täysin tunne, on välillä osittain hankalaa. Tekemässäni ohjelmassa, WormGame, käyttöliittymä on kuitenkin tehty varsin tiukassa yhteydessä itse ohjelman rungon kanssa, jotka ovatkin samassa luokassa. Suurimpana syynä tähän on yksinkertaisesti ajan puute (aikaa itse koodaamiseen oli hieman yli viikonloppu). En ole aikaisemmin tehnyt juuri mitään graafisia sovelluksia/appletteja, jotka käyttäisivät tapahtuman käsittelyä tai muita graafisuuden ominaisuuksia. Kynnys alkaa työstää tuollaista kokonaisuutta oli huomattavasti korkeampi kuin ohjelmointi I tai II kurssien töiden kanssa, joissa graafista elementtiä nimenomaan vähäteltiin ja pyrittiin tekemään itse ohjelman runko mahdollisimman hyvin. Tietämystä puuttui paljon ja tunsin, että tarvitsin jonkinlaista apua.
Päästäkseni alkuun työssä, selailin netissä Java pelitutoriaaleja reilu viikko sitten (samoihin aikoihin jolloin viimeistelin ohjelmointi II työtä ja aloittelin ohjelmointiprojekti I:stä) ja tutkin sopivia ratkaisutekniikoita. Tullessani Kevin Glassin Coke and code sivuille (http://www.cokeandcode.com/info/tut2d.html) totesin, että tässä olisi sopiva lähtökohta josta alkaa työstää omaa matopeliä. Tutoriaalissa kerrotaan melkeinpä juurta-jaksain miten space invaders-tyylisen pelin voi toteuttaa Javalla. En ollut aivan varma mitä matopelin käyttöliittymältä käytännössä vaadittiin, (esimerkiksi sen, että pelin tulisi olla appletti huomasin vasta palautusta edeltävänä päivänä) joten aloitin tutustumaan peliohjelmointiin tuon kautta.
Entity

Sisäistettyäni mielestäni riittävästi ohjelman perusajatuksen, aloin suoraan koodaamaan. Lähdin liikkeelle abstraktista Entity luokasta, johon määrittelin vaadittavat ominaisuudet, kuten esimerkiksi olion paikan ja muodon. Suurin muutos tutoriaalissa esitettyyn versioon nähden on juuri tuo olion muoto, jonka perusteella madon ja pisteiden törmäykset laskettaisiin. Eli mikäli muotojen rajat leikkaavat toisensa, niin tällöin syntyy törmäys. Muutoin, esimerkiksi tärkeä move metodi säilyi käytännössä ennallaan.
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Kuva 1. Matopelin luokkakaavio.
WormEntity

WormEntity luokkaan tein kaikki madon vaatimat ominaisuudet. Luokka perii abstraktin Entity luokan ja toteuttaa sen abstraktit metodit.

Ehkä hieman epäilyttävästi nimetty muuttuja spaceArray  (tilaTaulukko olisi nimi suomeksi) pitää kirjaa madon ruumiin jokaisesti koordinaattipisteestä jonomaisessa LinkedList-oliossa. getSpaceArray-metodilla voi pyytää madon sen hetkistä tilataulukkoa ja käyttää sitä esimerkiksi madon ruudulle piirtämiseen, kuten madon draw metodi tekeekin. Madon muoto, eli shape, sisältää ainoastaan madon sen hetkisen pään koordinaattipisteen toteutettuna 1x1 suorakulmiona, tätä käytetään hyväksi törmäystarkasteluihin piste-olioiden kanssa.
Abstraktin Entity luokan metodi move on WormEntity luokassa ylikirjoitettu, sillä siinä tapahtuu kaikki madon liikkumiseen liittyvät laskennat. Mikäli madolla liikutaan ruudusta ulos, niin kutsutaan WormGame luokan notifyDeath-metodia, eli ilmoitetaan peli päättyneeksi. Tämän jälkeen kutsutaan yliluokan move metodia, jonka jälkeen lisätään mahdollinen uusi piste spaceArray jonoon. Jos jono sisältää jo tuon uuden pisteen, niin ilmoitetaan törmäyksen tapahtuneen this:in eli itsensä kanssa, mato on tällöin siis törmännyt häntäänsä ja peli loppuu. Jos spaceArray ei sisällä uutta pistettä, niin lisätään se jonon alkuun ja poistetaan viimeinen piste, ainoastaan jos mato on saavuttanut täyden pituutensa, eli jos removeLast muuttuja on tosi.
Itse madon piirto on toteutettu yksinkertaisesti draw metodissa. spaceArray viittauksen päässä olevalta LinkedList-oliolta pyydetään kaikki alkiot ja nämä tulostetaan ruudulle drawLine metodilla yksi toisensa jälkeen. Tutoriaalissa tämä draw metodi oli toteutettu juuri vastaavanlaisesti Entity luokassa tai sen perillisessä, mutta yhdessä vaiheessa matopelin tekoa siirsin sen kylläkin ylemmälle tasolle, eli WormGame luokkaan. Huomasin kuitenkin, että sen takia kaikki pelin olioiden (entities muuttuja WormGame luokassa) piirto jouduttaisiin tekemään yksilöllisesti, eikä kuten tutoriaalissa on tehty elegantisti, yhdessä for silmukassa. Päädyin siis tuomaan sen takaisin tänne alemmalle tasolle.
PointEntity

PointEntity luokka perii abstraktin Entity luokan ja toteuttaa sen kaikki abstraktit metodit.

PointEntityn muodoksi valitsin aluksi ympyrän, jonka tein Arc2D.Double luokalla, mutta sen piirtäminen ja törmäystarkastelu osoittautui vaikeammaksi kuin osasin kuvitella, jolloin päätin sitten siirtyä tavallisempaan suorakulmioon.
Piirto onnistuu helposti Graphics2D luokan fill metodilla, joka täyttää annetun muodon ja piirtää sen ruudulle.

Abstraktista Entity luokasta perityn move metodin toteutuksen korvasin tyhjällä metodilla, sillä en nimenomaan halua tätä pistettä liikuteltavan.

Piste-olion koon muunto onnistuu setSize metodilla. Tätä ei kylläkään ohjelmassa ole vielä käytetty. Ehkä sitten myöhemmissä versioissa, joihin voisi lisätä vaikka erilaisia kerättäviä pisteitä, joista osa liikkuu ja on tappavia.

Coordinate

Tämän luokan tein, koska en pitänyt Javan Point luokan double tyylisestä koordinaattien tallennuksesta. Halusin nimenomaan tallentaa kokonaislukuja madon jono-olioon.

WormGame
WormGame luokka on käytännössä itsenäinen sovellus, joka on parilla muutoksella tehty appletti-kelpoiseksi. Luokka sisältää KeyInputHandler nimisen privaatin sisäluokan, jossa tapahtuu näppäimistösyötteiden hallinta. Ohjelma reagoi 6:een eri näppäimen painallukseen: nuolinäppäimet, enter ja esc.
Luokan konstruktori saa parametreinaan säikeen ja JLabelin. Säie on mukana sitä varten, että yllemmällä tasolta aloitettu säie voidaan tässä ohjelmassa itsessään lopettaa, kun peli ei ole enää käynnissä. JLabel taas toimii pisteiden tulostajana.
Konstruktori on muuten hyvin pitkälti Kevin Glassin tutoriaalin mukainen, sisältäen mm. komponenttien  luontia, manipulaatiota, tapahtuman käsittelijöiden lisäämistä ja myös kuvapuskurin käytön mahdollistavat käskytykset, joiden hakemiseen minulta pelkästä Javan API:sta menisi hyvinkin pitkä aika (tietyissä ongelmissa tämä oli välttämätöntä, kuten esim. appletin teko, joka oli lopulta todella helppoa, mutta jonka tajuaminen API:n kautta oli hidasta). Konstruktorissa alustetaan pelin oliot ja käynnistetään pelin päämetodi eli gameLoop. Aivan lopuksi, kun gameLoop on tullut päätökseen, suljetaan pelin ikkuna ja keskeytetään säie, jossa peli on ollut käynnissä (Säie aloitetaan WormApplet:ssa).
Luokan tai jopa koko pelin ydin on metodi gameLoop. Se hoitaa olioiden siirtämisen, piirtämisen, tapahtuman käsittelyn, poistamisen ja ajastuksen. Kaikissa pelitutoriaaleissa, joita luin oli mainittu lähes sama tapa, jolla pelien ajastus hoidetaan. Yksinkertaisesti katsotaan paljonko aikaa on kulunut viime pelisilmukasta ja suoritetaan toiminnot tämän ajan mukaisesti. Java tarjoaa System.currentTimeMilllis nimisen metodin, joka antaa tietyn ajan millisekuntteina. Se ei ole ilmeisesti tarkin mahdollinen (kts. http://www.cokeandcode.com/info/tut2d-2.html), mutta ajaa asiansa ainakin tässä ensimmäisessä pelissäni. Eli, koska koneen aika koko ajan käy eteenpäin, niin voidaan sen ajan kulumisen mukaan laskea pelitapahtumia esim. tuttujen fysikaalisten kaavojen mukaan. Jottei peli pyörisi liian nopeasti tai vaatisi liikaa resursseja, tulee sen ajoa rajoittaa jotenkin. Tähän käytän Thread.sleep metodia. Ohjelman koodi pitäisi olla tässä kohden varsin hyvin kommentoitua, joten kerron vain huomioitavimman osan siitä. Joka silmukan alkuosassa kaapataan graafinen puskuriolio, joka on jonossa seuraavana piirrettävä ruudulle ja piirretään se täysin mustaksi. Tämän jälkeen hoidetaan kaikki eri olioiden tiloihin vaikuttavat muutokset ja piirretään puskuriin kaikki tarpeellinen olio kerrallaan. Lopuksi pyyhitään vanha kuva pois ja asetetaan puskuri näkyviin ruudulle. Näin estetään ikävä vilkkumisefekti, joka ilmenee mikäli ruudulle piirretään suoraan olio kerrallaan. Tätä tapaa kutsutaan englanniksi double buffering:ksi.
StartGame metodi asettaa pelin muuttujat vakio arvoihinsa ja luo mato ja pisteoliot. Mato-olion aloituspaikka on aina sama, eli ruudun keskellä ja vauhtina moveSpeed muuttujan arvo horisontaalilla tasolla. Pisteolio luodaan satunnaiseen paikkaan ruudulle.
NotifyPointTaken metodia kutsutaan, kun pelaajan mato törmää pisteolioon. Tämä saa aikan madon pituuden kasvun, pisteiden kasvun, vielä kerättävien pisteiden määrän vähennyksen, pisteen poiston ja uuden pisteolion luonnin. Mikäli 10 pistettä on kerätty, peli loppuu.
WormApplet

WormApplet luokka toimii pelin juuriluokkana. Se luo käynnistyessään ruudulle napin, josta matopelin voi käynnistää ja JLabelin, johon päivitetään pelin pistetilannetta reaaliaikaisesti. Napin painallus luo uuden nimettömän luokan avulla tehdyn säie-olion, joka annetaan parametrina WormGame oliolle JLabel olion kera.
3. Modulien kuvaus
3.1. Class WormApplet

java.lang.Object
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java.awt.Component

      [image: image3.png]


java.awt.Container
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java.awt.Panel
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java.applet.Applet
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javax.swing.JApplet
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WormApplet
All Implemented Interfaces: 

java.awt.event.ActionListener, java.awt.image.ImageObserver, java.awt.MenuContainer, java.io.Serializable, java.util.EventListener, javax.accessibility.Accessible, javax.swing.RootPaneContainer



public class WormApplet
extends javax.swing.JApplet

implements java.awt.event.ActionListener

Harjoitustyöprojekti 1 course exercise. An applet that starts the WormGame. 

Author:
Vesa Nieminen

Version:
2005-05-29



	  Field Detail


button

java.awt.Button button
The button that will start the game 



t

private java.lang.Thread t
The thread that the game will run on 



label

private javax.swing.JLabel label
The label that will hold the score of the game 



worm

private WormGame worm
The worm game 

	Constructor Detail


WormApplet

public WormApplet()

	Method Detail


init

public void init()

intitializes the components when the applet inits. 

Overrides:
init in class java.applet.Applet


runGame

public void runGame()

Runs the WormGame in a thread 

Precondition:
true

Postcondition:
game running



actionPerformed

public void actionPerformed(java.awt.event.ActionEvent e)

Runs the game if the button has been pressed 

Specified by:
actionPerformed in interface java.awt.event.ActionListener
Precondition:
true

Postcondition:
game running

3.2. Class WormGame

java.lang.Object
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java.awt.Component
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java.awt.Canvas
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WormGame
All Implemented Interfaces: 

java.awt.image.ImageObserver, java.awt.MenuContainer, java.io.Serializable, javax.accessibility.Accessible



public class WormGame
extends java.awt.Canvas

Harjoitustyöprojekti 1 course exercise. The root class of the game "Matopeli". This class will handle the display side of the game as well as the game content updating and keyboard input reading. 

Author:
Vesa Nieminen

Version:
2005-05-29



	  Field Detail


width

private static final int width
Width of the Canvas window (should be dividable by 2). 

See Also:
Constant Field Values


height

private static final int height
Height of the Canvas window (should be dividable by 2). 

See Also:
Constant Field Values


strategy

private java.awt.image.BufferStrategy strategy
The strategy that allows us to use accelerated page flipping, so that the graphical content of the game won't flicker annoyingly. 



gameRunning

private boolean gameRunning
True if the game is currently being "run". 



entities

private java.util.ArrayList<Entity> entities
The list of all the entities that exist in our game. 



removeList

private java.util.ArrayList<Entity> removeList
The list of entities that need to be removed from the game this loop. 



worm

private WormEntity worm
The entity representing the player. 



moveSpeed

private double moveSpeed
The speed at which the player's worm will move (pixels/sec) . 



nextLength

private int nextLength
The next amount of length to add to the worm when a point entity has been collected. 



pointCount

private int pointCount
The amount of points the player has to collect to win the game. 



point

private PointEntity point
The entity representing the point. 



pointSize

private int pointSize
The size of the point entity. 



score

private int score
The game score 



message

private java.lang.String message
The message to display when waiting for a key press. 



help

private java.lang.String help
The help message. 



waitingForKeyPress

private boolean waitingForKeyPress
True if we're holding up game play until a key has been pressed. 



leftPressed

private boolean leftPressed
True if the left cursor key is currently pressed. 



rightPressed

private boolean rightPressed
True if the right cursor key is currently pressed. 



upPressed

private boolean upPressed
True if the up cursor key is currently pressed. 



downPressed

private boolean downPressed
True if the down cursor key is currently pressed. 



logicRequiredThisLoop

private boolean logicRequiredThisLoop
True if game logic needs to be applied this loop, normally as a result of a game event. Not yet implemented. 



random

private java.util.Random random
The random number generator. 



thread

private java.lang.Thread thread
The thread the game runs on 



label

private javax.swing.JLabel label
The label object this game will update the score on 

	Constructor Detail


WormGame

public WormGame(java.lang.Thread t,

                javax.swing.JLabel j)

The sole constructor of WormGame. After setting up, will call for the game loop to start. 

Precondition:
true

Postcondition:
the game has been set up and initiated

	Method Detail


gameLoop

public void gameLoop()

The game loop cycle that calls for entity movement and updates the game events accordingly. 

Precondition:
true

Postcondition:
if (gameRunning) this method won't come to an end



startGame

private void startGame()

Start a fresh game, this should clear out any old data and create a new set. 

Precondition:
true

Postcondition:
a new set created



initEntities

private void initEntities()

Initialize the starting state of the entities (only worm thus far). Each entity will be added to the list of entities in the game. 

Precondition:
true

Postcondition:
worm entity initialized



updateLogic

public void updateLogic()

Notification from a game entity that the logic of the game should be run at the next opportunity (normally as a result of some game event). Not implemented in this game yet. 

Precondition:
true

Postcondition:
will make a game logic update on next game loop



removeEntity

public void removeEntity(Entity entity)

Remove an entity from the game. The entity removed will no longer move or be drawn. 

Precondition:
true

Postcondition:
entity will be removed from the game

Parameters:
entity - The entity that should be removed



notifyDeath

public void notifyDeath()

Notification that the player has died. 

Precondition:
true

Postcondition:
the game will hold the game on next loop and display a death notification text



notifyWin

public void notifyWin()

Notification that the player has won since all the aliens are dead. 

Precondition:
true

Postcondition:
the game will hold the game on next loop and display a win notification text



notifyPointTaken

public void notifyPointTaken()

Notification that a point has been collected. 

Precondition:
true

Postcondition:
the game will add to the length of the worm, remove the point entity from the screen and possibly call for notifyWin()



getWidth

public int getWidth()

Returns the width of the Canvas. 

Overrides:
getWidth in class java.awt.Component
Precondition:
true

Postcondition:
RESULT == width of the Canvas



getHeight

public int getHeight()

Returns the height of the Canvas. 

Overrides:
getHeight in class java.awt.Component
Precondition:
true

Postcondition:
RESULT == height of the Canvas



end

public void end()

Ends the game. 

Precondition:
true

Postcondition:
game not running

3.3. Class Entity

java.lang.Object
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Entity
Direct Known Subclasses: 

PointEntity, WormEntity


public abstract class Entity
extends java.lang.Object

The basic abstract entity class for WormGame. 

Author:
Vesa Nieminen

Version:
2005-05-28



	 Field Detail


x

protected double x
The x-coordinate of this entity 



y

protected double y
The y-coordinate of this entity 



dx

protected double dx
The current speed of this entity horizontally (pixels / sec) 



dy

protected double dy
The current speed of this entity vertically (pixels / sec) 



shape

protected java.awt.Shape shape
The shape of the entity 

	Constructor Detail


Entity

public Entity(int x,

              int y)

Constructs an entity at the specified location. 

Precondition:
true

Postcondition:
(getX() == x) & (getY() == y) & (getShape().contains(x, y))

	Method Detail


move

public void move(long delta)

Request that this entity move itself based on a certain amount of time passing. 

Precondition:
delta >= 0

Postcondition:
the entity will have moved

Parameters:
delta - The amount of time that has passed in milliseconds



setHorizontalMovement

public void setHorizontalMovement(double dx)

Set the horizontal speed of this entity 

Precondition:
true

Postcondition:
getHorizontalMovement() == dx

Parameters:
dx - The horizontal speed of this entity (pixels/sec)



setVerticalMovement

public void setVerticalMovement(double dy)

Set the vertical speed of this entity 

Precondition:
true

Postcondition:
getVerticalMovement() == dy

Parameters:
dy - The vertical speed of this entity (pixels/sec)



getHorizontalMovement

public double getHorizontalMovement()

Get the horizontal speed of this entity 

Precondition:
true

Postcondition:
RESULT == the horizontal speed of this entity (pixels/sec)



getVerticalMovement

public double getVerticalMovement()

Get the vertical speed of this entity 

Precondition:
true

Postcondition:
RESULT == the vertical speed of this entity (pixels/sec)



doLogic

public void doLogic()

Do the logic associated with this entity. This method will be called periodically based on game events. 

Precondition:
true

Postcondition:
logic done



getX

public int getX()

Get the x location of this entity 

Precondition:
true

Postcondition:
RESULT == the x location of this entity



getY

public int getY()

Get the y location of this entity 

Precondition:
true

Postcondition:
RESULT == the y location of this entity



getShape

public java.awt.Shape getShape()

Get the shape of this entity 

Precondition:
true

Postcondition:
RESULT == shape of the entity



collidesWith

public boolean collidesWith(Entity other)

Check if this entity collides with another. 

Precondition:
true

Postcondition:
RESULT == (entities collide with each other)

Parameters:
other - The other entity to check collision against



collidedWith

public abstract void collidedWith(Entity other)

Notification that this entity collided with another. 

Precondition:
true

Postcondition:
collision resolved

Parameters:
other - The entity with which this entity collided.



draw

public abstract void draw(java.awt.Graphics2D g)

Draw this entity to the graphics context provided 

Precondition:
g != null

Postcondition:
entity has been drawn on g

Parameters:
g - The graphics context on which to draw

3.4. Class WormEntity

java.lang.Object

  [image: image12.png]




 HYPERLINK "file:///c:\\Documents%20and%20Settings\\Veracious\\My%20Documents\\harjproj\\docs\\Entity.html" \o "class in <Unnamed>" 
Entity
      [image: image13.png]


WormEntity


public class WormEntity
extends Entity
The Entity that represents the player's worm. 

Author:
Vesa Nieminen

Version:
2005-05-28



	Field Detail


game

private WormGame game
The game in which the worm exists 



length

private int length
The length of the worm 



spaceArray

private java.util.LinkedList<Coordinate> spaceArray
Effectively this "spaceArray" will act as a queue of Coordinates which the worm's body will comprise of. 



removeLast

private boolean removeLast
If true, the last element in spaceArray will be removed when the move method is being called. The worm has to have a tail, so at first we need to set the removing of the last element in the spaceArray off. 



rectangle

private java.awt.Rectangle rectangle
The shape of the worm. Will actually only keep track of the head of the worm. 

	Constructor Detail


WormEntity

public WormEntity(WormGame game,

                  int x,

                  int y)

Create a new entity to represent the player's worm 

Precondition:
game != null

Postcondition:
(getX() == x) & (getY() == y)

Parameters:
game - The game in which the worm is being created

x - The initial x location of the player's worm

y - The initial y location of the player's worm

	Method Detail


move

public void move(long delta)

Request that the worm move itself based on an elapsed amount of time. 

Overrides:
move in class Entity
Precondition:
delta >= 0

Postcondition:
the worm will have moved

Parameters:
delta - The time that has elapsed since last move (ms)



lengthen

public void lengthen(int value)

Lengthens the worm's length by value. 

Precondition:
value >= 0

Postcondition:
giveLength() == Old(giveLength()) + value



getLength

public int getLength()

Returns the worm's length 

Precondition:
true

Postcondition:
RESULT == length of the worm



getSpaceArray

public java.util.LinkedList<Coordinate> getSpaceArray()

Get the locational array of this entity 

Precondition:
true

Postcondition:
RESULT == The locational array of this entity



getShape

public java.awt.Shape getShape()

Get the shape of this entity 

Overrides:
getShape in class Entity


collidedWith

public void collidedWith(Entity other)

Notification that this entity collided with another. 

Specified by:
collidedWith in class Entity
Parameters:
other - The entity with which this entity collided.



draw

public void draw(java.awt.Graphics2D g)

Draw this entity to the graphics context provided 

Specified by:
draw in class Entity
Parameters:
g - The graphics context on which to draw

3.5. Class PointEntity

java.lang.Object
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PointEntity


public class PointEntity
extends Entity
The Entity that represents a collectable point in the game. 

Author:
Vesa Nieminen

Version:
2005-05-28



	Field Detail


game

private WormGame game
The game in which the point exists 



rectangle

private java.awt.Rectangle rectangle
The shape of the point entity 



size

private int size
The size of the point entity 

	Constructor Detail


PointEntity

public PointEntity(WormGame game,

                   int x,

                   int y,

                   int size)

Create a new entity to represent the point 

Precondition:
(game != null) & (size > 0)

Postcondition:
(getX() = x) & (getY() = y) & (getSize() == size)

Parameters:
game - The game in which the point is being created

x - The initial x location of the point

y - The initial y location of the point

	Method Detail


move

public void move(long delta)

Request that this entity move itself based on a certain amount of time passing. 

Overrides:
move in class Entity
Parameters:
delta - The amount of time that has passed in milliseconds



getShape

public java.awt.Shape getShape()

Get the shape of this entity 

Overrides:
getShape in class Entity


setSize

public void setSize(int size)

Set a new size for the point entity. 

Precondition:
size > 0

Postcondition:
getSize() == size



getSize

public int getSize()

Get the size of the point entity 

Precondition:
true

Postcondition:
RESULT == size of the entity



collidedWith

public void collidedWith(Entity other)

Notification that this entity collided with another. 

Specified by:
collidedWith in class Entity
Parameters:
other - The entity with which this entity collided.



draw

public void draw(java.awt.Graphics2D g)

Draw this entity to the graphics context provided 

Specified by:
draw in class Entity
Parameters:
g - The graphics context on which to draw

3.6. Class Coordinate

java.lang.Object
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Coordinate


public class Coordinate
extends java.lang.Object

Coordinate class. Holds an x and a y coordinate. 

Author:
Vesa Nieminen

Version:
2005-05-28



	Field Detail


x

private int x
The x-coordinate 



y

private int y
The y-coordinate 

	Constructor Detail


Coordinate

public Coordinate(int x,

                  int y)

Constructs the Coordinate object with x and y parameters. 

Precondition:
true

Postcondition:
(getX() = x) & (getY() = y)

	Method Detail


getX

public int getX()

Returns the x-coordinate. 

Precondition:
true

Postcondition:
RESULT == x-coordinate



getY

public int getY()

Returns the y-coordinate. 

Precondition:
true

Postcondition:
RESULT == y-coordinate



equals

public boolean equals(java.lang.Object other)

Checks whether this object equals the other. 

Overrides:
equals in class java.lang.Object
Precondition:
true

Postcondition:
RESULT == this.equals(other)



toString

public java.lang.String toString()

This object as a String 

Overrides:
toString in class java.lang.Object
Precondition:
true

Postcondition:
RESULT == String representation of this object

4. Testausjärjestely
[image: image17.png]Java Applet Window




Kuva 2. WormGame

4.1 Testiajo

Ohjelman suoritus vaatii vähintään Java SDK 1.5 version. Kun ohjelma on käännetty, se voidaan käynnistää joko selaimella suoraan avaamalla WormApplet.htm tiedosto, tai Javan appletviewerilla.
Peli käynnistyy, kun painetaan ”Hit me to play” nappia applet ruudulla ja painetaan tämän jälkeen enter näppäintä. Pelin matoa hallitaan nuolinäppäimillä ja pelin voi lopettaa missä tahansa vaiheessa painamalla esc-näppäintä. Pelaajan kerättyä 10 pistettä tulee ilmoitus ruudulle, joka kertoo pelin päättyneen. Mikäli pelaaja törmää madollaan seinään tai oman matonsa häntään, peli myös päättyy, mutta eri ilmoituksella.
Liitteet

Ohjelmalistaus

WormApplet.java

import java.awt.*;

import javax.swing.*;

import java.applet.*;

import java.net.*;

import java.io.*;

import java.util.*;

import java.awt.event.*;

/** 

 * Harjoitustyöprojekti 1 course exercise.

 * An applet that starts the WormGame.

 * @author Vesa Nieminen

 * @version 2005-05-29

 * @see <A HREF="WormApplet.java">WormApplet sourcecode</A>

 */

public class WormApplet extends JApplet implements ActionListener{

//--Variables-------------------------------------------------------------------


/** The button that will start the game */


Button button = new Button("Hit me to play");


/** The thread that the game will run on */


private Thread t;


/** The label that will hold the score of the game */


private JLabel label = new JLabel("WormGame");


/** The worm game */


private WormGame worm;

//--Methods---------------------------------------------------------------------

   /**

    * intitializes the components when the applet inits.

    */

    public void init() {


    // Add an actionlistener to the button and set the components


    // on the screen with a flowlayout.


    button.addActionListener(this);



getContentPane().setLayout(new FlowLayout());



getContentPane().add(button);



getContentPane().add(label);


}//init()

    /**

     * Runs the WormGame in a thread

     * @.pre true

     * @.post game running

     */


public void runGame() {



// Make an anonymous thread class to run the game



t = new Thread(new Runnable() {




public void run() {





worm = new WormGame(t, label);




}



});



t.start();


}//runGame()

    /**

     * Runs the game if the button has been pressed

     * @.pre true

     * @.post game running

     */

    public void actionPerformed(ActionEvent e) {

    
runGame();

    }//actionPerformed(ActionEvent) 

}//WormApplet
WormGame.java

import java.awt.Canvas;

import java.awt.Color;

import java.awt.Dimension;

import java.awt.Graphics2D;

import java.awt.event.KeyAdapter;

import java.awt.event.KeyEvent;

import java.awt.event.WindowAdapter;

import java.awt.event.WindowEvent;

import java.awt.image.BufferStrategy;

import java.util.ArrayList;

import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.JLabel;

import java.util.Random;

/**

 * Harjoitustyöprojekti 1 course exercise.

 * The root class of the game "Matopeli".

 * This class will handle the display side of the game as well as

 * the game content updating and keyboard input reading.

 * @author Vesa Nieminen

 * @version 2005-05-29

 * @see <A HREF="WormGame.java">WormGame sourcecode</A>

 */

public class WormGame extends Canvas {

//--Variables-------------------------------------------------------------------



/** Width of the Canvas window (should be dividable by 2). */


private static final int width = 320;


/** Height of the Canvas window (should be dividable by 2). */


private static final int height = 240;


/**


 * The strategy that allows us to use accelerated page flipping,


 * so that the graphical content of the game won't flicker 
 * annoyingly.


 */


private BufferStrategy strategy;


/** True if the game is currently being "run". */


private boolean gameRunning = true;


/** The list of all the entities that exist in our game. */


private ArrayList<Entity> entities = new ArrayList<Entity>();


/** The list of entities that need to be removed from the game this 
 *  loop.
 */


private ArrayList<Entity> removeList = new ArrayList<Entity>();


/** The entity representing the player. */


private WormEntity worm;


/** The speed at which the player's worm will move (pixels/sec). */


private double moveSpeed = 50;


/**


 * The next amount of length to add to the worm when a point entity


 * has been collected.


 */


private int nextLength = 3;


/** The amount of points the player has to collect to win the game. 
 
*/


private int pointCount = 10;


/** The entity representing the point. */


private PointEntity point;


/** The size of the point entity. */


private int pointSize = 15;


/** The game score */


private int score = 0;


/** The message to display when waiting for a key press. */


private String message = "";


/** The help message. */


private String help = "Press enter to play";


/** True if we're holding up game play until a key has been 
  
* pressed. 
 
 */


private boolean waitingForKeyPress = true;


/** True if the left cursor key is currently pressed. */


private boolean leftPressed = false;


/** True if the right cursor key is currently pressed. */


private boolean rightPressed = false;


/** True if the up cursor key is currently pressed. */


private boolean upPressed = false;


/** True if the down cursor key is currently pressed. */


private boolean downPressed = false;


/**


 * True if game logic needs to be applied this loop,


 * normally as a result of a game event. Not yet implemented.


 */


private boolean logicRequiredThisLoop = false;


/** The random number generator. */


private Random random = new Random(System.currentTimeMillis());


/** The thread the game runs on */


private Thread thread;

/** The label object this game will update the score on */


private JLabel label;

//--Constructor(s)--------------------------------------------------------------


/**


 * The sole constructor of WormGame. After setting up, will call for


 * the game loop to start.


 * @.pre true


 * @.post the game has been set up and initiated


 */


public WormGame(Thread t, JLabel j) {



// Set the thread and graphics



thread = t;



label = j;



label.setText("WormGame score: ");



// Create a frame to contain the game



JFrame container = new JFrame("WormGame");



// Get hold of the content of the frame and set the resolution



JPanel panel = (JPanel) container.getContentPane();



panel.setPreferredSize(new Dimension(width, height));



panel.setLayout(null);



// Set up this canvas size and put it into the content of the frame



setBounds(0,0,width,height);



panel.add(this);



// Tell AWT not to bother repainting our canvas since we're



// going to do that ourself in accelerated mode



setIgnoreRepaint(true);



// Finally make the window visible



container.pack();



container.setResizable(false);



container.setVisible(true);



// Add an anonymous WindowAdapter to the main container that acts



// as a WindowListener and handles the closing of the program



container.addWindowListener(new WindowAdapter() {




public void windowClosing(WindowEvent e) {





// Normal exit





//System.exit(0);





//thread.interrupt();





gameRunning = false;




}//windowClosing(WindowEvent)



}//WindowAdapter



);



// Add a key input system (defined below) to our canvas



// so we can respond to key presses



addKeyListener(new KeyInputHandler());



// Request that this Component (canvas) gets the input focus,



// and that this Component's top-level ancestor become



// the focused Window (comment taken from the Java API).



requestFocus();



// Create the buffering strategy which will allow AWT



// to manage our accelerated graphics



createBufferStrategy(2);



strategy = getBufferStrategy();



// Initialize the game entities before game loop starts



initEntities();





// Start the main game loop, Note: this method will not return until the



// game has finished running. Hence we are using the actual main thread



// to run the game.



gameLoop();



// When the gameLoop has ended, delete the frame and end the thread



container.setVisible(false);



container.dispose();



thread.interrupt();


}//WormGame()

//--Methods---------------------------------------------------------------------



/**


 * The game loop cycle that calls for entity movement and updates


 * the game events accordingly.


 * @.pre true


 * @.post if (gameRunning) this method won't come to an end


 */


public void gameLoop() {



// Get the very first loop time





long lastLoopTime = System.currentTimeMillis();



// Keep looping until the game ends



while(gameRunning) {




// Work out how long it's been since the last update, this will




// be used to calculate how far the entities should move this loop




long delta = System.currentTimeMillis() - lastLoopTime;




lastLoopTime = System.currentTimeMillis();




// Get hold of a graphics context for the accelerated surface




// and blank it out




Graphics2D g = (Graphics2D) strategy.getDrawGraphics();




g.setColor(Color.black);




g.fillRect(0,0,width,height);




// Cycle round asking each entity to move itself




if (!waitingForKeyPress) {





for (int i = 0; i < entities.size(); i++) {






Entity entity = (Entity) entities.get(i);






entity.move(delta);





}//for




}//if




// Cycle round drawing all the entities we have in the game




for (int i = 0; i < entities.size(); i++) {





Entity entity = (Entity) entities.get(i);





// The color for the worm





if (entity instanceof WormEntity) {






g.setColor(Color.red);





}//if





// The color for the points





if (entity instanceof PointEntity) {






g.setColor(Color.green);





}//if





// Call the draw method of each entity





entity.draw(g);




}//for




// Collision detection




for (int p = 0; p < entities.size(); p++) {





for (int s = p + 1; s < entities.size(); s++) {






Entity me = (Entity) entities.get(p);






Entity him = (Entity) entities.get(s);






if (me.collidesWith(him)) {







me.collidedWith(him);







him.collidedWith(me);






}//if





}//for




}//for




// Remove any entity that has been marked for clear up




entities.removeAll(removeList);




removeList.clear();




// If a game event has indicated that game logic should




// be resolved, cycle round every entity requesting that




// their personal logic should be considered.




// This feature is not yet implemented in this game.




if (logicRequiredThisLoop) {





for (int i = 0; i < entities.size(); i++) {






Entity entity = (Entity) entities.get(i);






entity.doLogic();





}//for





logicRequiredThisLoop = false;




}//if




// If we're waiting for a "Press enter" press then draw the 




// current message 




if (waitingForKeyPress) {





g.setColor(Color.white);





g.drawString(message,(width - g.getFontMetrics().








stringWidth(message))/2,height/2 - 20);





g.drawString(help,(width - g.getFontMetrics().








stringWidth(help)) / 2,height / 2);




}//if




// We've completed drawing so clear up the graphics




// and flip the buffer over




g.dispose();




strategy.show();




// Resolve the movement of the worm.




// Checks the four keyPressed variables and also denies




// the movement if the player tries to make a 180 degree




// turn.




if ((leftPressed) && ((!rightPressed) & (!upPressed) &





(!downPressed)) &





(worm.getHorizontalMovement() == 0)) {





worm.setHorizontalMovement(-moveSpeed);





worm.setVerticalMovement(0);




}//if




else if ((rightPressed) && ((!leftPressed) && (!upPressed) &&






 (!downPressed)) &






 (worm.getHorizontalMovement() == 0)) {





worm.setHorizontalMovement(moveSpeed);





worm.setVerticalMovement(0);




}//else if




else if ((upPressed) && ((!leftPressed) && (!rightPressed) &&






 (!downPressed)) &






 (worm.getVerticalMovement() == 0)) {





worm.setVerticalMovement(-moveSpeed);





worm.setHorizontalMovement(0);




}//else if




else if ((downPressed) && ((!leftPressed) && (!upPressed) &&






 (!rightPressed)) &






 (worm.getVerticalMovement() == 0)) {





worm.setVerticalMovement(moveSpeed);





worm.setHorizontalMovement(0);




}//else if




// Finally pause for a bit. Note: this should run us at about




// 100 fps but in windows this might vary each loop due to a




// bad implementation of timer. Can be seen sometimes as




// tiny gaps in the tail of the worm.




try { Thread.sleep(10); } catch (Exception e) {





System.out.println("Exception: " +e);




}//catch



}//while


}//gameLoop()


/**


 * Start a fresh game, this should clear out any old data and


 * create a new set.


 * @.pre true


 * @.post a new set created


 */


private void startGame() {



// Set the game score



score = 0;



label.setText("WormGame score: " + score);



// Clear out any existing entities and intialise a new set



entities.clear();



pointCount = 10;



nextLength = 3;



initEntities();



// Create a point entity



int randomX = random.nextInt(width - 2 * pointSize) + pointSize;



int randomY = random.nextInt(height - 2 * pointSize) + pointSize;



point = new PointEntity(this, randomX, randomY, pointSize);



entities.add(point);



// Blank out any keyboard settings we might currently have



leftPressed = false;



rightPressed = false;



upPressed = false;



downPressed = false;


}//startGame()


/**


 * Initialize the starting state of the entities (only worm thus far).


 * Each entity will be added to the list of entities in the game.


 * @.pre true


 * @.post worm entity initialized


 */


private void initEntities() {



// Create the player worm and place it on the screen



worm = new WormEntity(this, width / 2, height / 2);



worm.setHorizontalMovement(moveSpeed);



entities.add(worm);


}//initEntities()


/**


 * Notification from a game entity that the logic of the game


 * should be run at the next opportunity (normally as a result of some


 * game event). Not implemented in this game yet.


 * @.pre true


 * @.post will make a game logic update on next game loop


 */


public void updateLogic() {



logicRequiredThisLoop = true;


}//updateLogic()


/**


 * Remove an entity from the game. The entity removed will


 * no longer move or be drawn.


 * @param entity The entity that should be removed


 * @.pre true


 * @.post entity will be removed from the game


 */


public void removeEntity(Entity entity) {



removeList.add(entity);


}//removeEntity(Entity)


/**


 * Notification that the player has died.


 * @.pre true


 * @.post the game will hold the game on next loop and display a


 * death notification text 


 */


public void notifyDeath() {



message = "You crashed the worm! Better luck next time!";



waitingForKeyPress = true;


}//notifyDeath()


/**


 * Notification that the player has won since all the aliens


 * are dead.


 * @.pre true


 * @.post the game will hold the game on next loop and display a


 * win notification text 


 */


public void notifyWin() {



message = "Well played! You Win!";



waitingForKeyPress = true;



score += 1000;



label.setText("WormGame score: " + score + "!");


}//notifyWin()


/**


 * Notification that a point has been collected.


 * @.pre true


 * @.post the game will add to the length of the worm, remove the


 * point entity from the screen and possibly call for notifyWin() 


 */


public void notifyPointTaken() {



// Lengthen the worm



worm.lengthen(nextLength);



// Set the next lengthening value for the worm



nextLength = worm.getLength();



// Add the score



score += 100;



label.setText("WormGame score: " + score);



// Reduce the point count. If the point that was collected was the



// last one, the player wins!



pointCount--;



if (pointCount == 0) {




notifyWin();



}//if



removeEntity(point);



// Add the next point on the screen to a random position



// on the screen



int randomX = random.nextInt(width - 2 * pointSize) + pointSize;



int randomY = random.nextInt(height - 2 * pointSize) + pointSize;



point = new PointEntity(this, randomX, randomY, pointSize);



entities.add(point);


}//notifyPointTaken()


/**


 * Returns the width of the Canvas.


 * @.pre true


 * @.post RESULT == width of the Canvas


 */


public int getWidth() {



return width;


}//getWidth()


/**


 * Returns the height of the Canvas.


 * @.pre true


 * @.post RESULT == height of the Canvas


 */


public int getHeight() {



return height;


}//getHeight()


/**


 * Ends the game.


 * @.pre true


 * @.post game not running


 */


public void end() {



gameRunning = false;


}//end()

//--KeyInputHandler-------------------------------------------------------------


/**


 * An inner class to handle keyboard input from the user.


 */


private class KeyInputHandler extends KeyAdapter {



/**



 * Notification from AWT that a key has been pressed. Note that



 * a key being pressed is equal to being pushed down but *NOT*



 * released. Thats where keyTyped() comes in.



 * @param e The details of the key that was pressed



 * @.pre true



 * @.post keyevents will be handled



 */



public void keyPressed(KeyEvent e) {




// If we're waiting for a "Press enter" typed then we don't 




// want to do anything with just a "press" so we merely




// issue a return




if (waitingForKeyPress) {





return;




}//if




if (e.getKeyCode() == KeyEvent.VK_LEFT) {





leftPressed = true;




}//if




if (e.getKeyCode() == KeyEvent.VK_RIGHT) {





rightPressed = true;




}//if




if (e.getKeyCode() == KeyEvent.VK_UP) {





upPressed = true;




}//if




if (e.getKeyCode() == KeyEvent.VK_DOWN) {





downPressed = true;




}//if



}//keyPressed(KeyEvent)



/**



 * Notification from AWT that a key has been released.



 * @param e The details of the key that was released



 * @.pre true



 * @.post keyevents will be handled



 */



public void keyReleased(KeyEvent e) {




// If we're waiting for a "Press enter" typed then we don't 




// want to do anything with just a "released" so we merely




// issue a return




if (waitingForKeyPress) {





return;




}//if




if (e.getKeyCode() == KeyEvent.VK_LEFT) {





leftPressed = false;




}//if




if (e.getKeyCode() == KeyEvent.VK_RIGHT) {





rightPressed = false;




}//if




if (e.getKeyCode() == KeyEvent.VK_UP) {





upPressed = false;




}//if




if (e.getKeyCode() == KeyEvent.VK_DOWN) {





downPressed = false;




}//if



}//keyReleased(KeyEvent)



/**



 * Notification from AWT that a key has been typed. Note that



 * typing a key means to both press and then release it.



 * @param e The details of the key that was typed.



 * @.pre true



 * @.post keyevents will be handled



 */



public void keyTyped(KeyEvent e) {




// If we're waiting for a "any key" type then




// check if we've recieved any recently. We may




// have had a keyType() event from the user releasing




// the shoot or move keys, hence the use of the "pressCount"




// counter.




if (waitingForKeyPress) {





if (e.getKeyChar() == KeyEvent.VK_ENTER) {






// Since we've now received our key typed






// event we can mark it as such and start 






// our new game






waitingForKeyPress = false;






startGame();





}//if




}//if




// If we hit escape, then quit the game




if (e.getKeyChar() == 27) {





//System.exit(0);





gameRunning = false;




}//if



}//keyTyped(KeyEvent)


}//KeyInputHandler

//--Main method-----------------------------------------------------------------


/** Main method of WormGame. The game starts from here */

/*
public static void main(String[] args) {



new WormGame();


}//main(String[])*/

}//WormGame

Entity.java

import java.awt.Graphics2D;

import java.awt.Shape;

/**

 * The basic abstract entity class for WormGame.

 * @author Vesa Nieminen

 * @version 2005-05-28

 * @see <A HREF="Entity.java">Entity sourcecode</A>

 */

public abstract class Entity {

//--Variables-------------------------------------------------------------------


/** The x-coordinate of this entity */


protected double x;


/** The y-coordinate of this entity */


protected double y;


/** The current speed of this entity horizontally (pixels / sec) */


protected double dx;


/** The current speed of this entity vertically (pixels / sec) */


protected double dy;


/** The shape of the entity */


protected Shape shape;

//--Constructor(s)--------------------------------------------------------------



/** 


 * Constructs an entity at the specified location.


 * @.pre true


 * @.post (getX() == x) & (getY() == y) &


 * (getShape().contains(x, y))


 */


public Entity(int x, int y) {



this.x = x;



this.y = y;


}//Entity(int, int)

//--Methods---------------------------------------------------------------------


/**


 * Request that this entity move itself based on a certain amount


 * of time passing.


 * @param delta The amount of time that has passed in milliseconds


 * @.pre delta >= 0


 * @.post the entity will have moved


 */


public void move(long delta) {



// Update the location of the entity based on move speeds



x += (delta * dx) / 1000;



y += (delta * dy) / 1000;


}//move(long)


/**


 * Set the horizontal speed of this entity


 * @param dx The horizontal speed of this entity (pixels/sec)


 * @.pre true


 * @.post getHorizontalMovement() == dx


 */


public void setHorizontalMovement(double dx) {



this.dx = dx;


}//setHorizontalMovement(double)


/**


 * Set the vertical speed of this entity


 * @param dy The vertical speed of this entity (pixels/sec)


 * @.pre true


 * @.post getVerticalMovement() == dy


 */


public void setVerticalMovement(double dy) {



this.dy = dy;


}//setVerticalMovement(double)


/**


 * Get the horizontal speed of this entity


 * @.pre true


 * @.post RESULT == the horizontal speed of this entity (pixels/sec)


 */


public double getHorizontalMovement() {



return dx;


}//getHorizontalMovement()


/**


 * Get the vertical speed of this entity


 * @.pre true


 * @.post RESULT == the vertical speed of this entity (pixels/sec)


 */


public double getVerticalMovement() {



return dy;


}//getVerticalMovement()


/**


 * Do the logic associated with this entity. This method


 * will be called periodically based on game events.


 * @.pre true


 * @.post logic done


 */


public void doLogic() {


}//doLogic()


/**


 * Get the x location of this entity


 * @.pre true


 * @.post RESULT == the x location of this entity


 */


public int getX() {



return (int) x;


}//getX()


/**


 * Get the y location of this entity


 * @.pre true


 * @.post RESULT == the y location of this entity


 */


public int getY() {



return (int) y;


}//getY()


/**


 * Get the shape of this entity


 * @.pre true


 * @.post RESULT == shape of the entity


 */


public Shape getShape() {



return shape;


}//getShape()


/**


 * Check if this entity collides with another.


 * @param other The other entity to check collision against


 * @.pre true


 * @.post RESULT == (entities collide with each other)


 */


public boolean collidesWith(Entity other) {



Shape me = this.getShape();



Shape him = other.getShape();



// getBounds2D() returns high precision rectangle bounds for a shape



return me.getBounds2D().intersects(him.getBounds2D());


}//collidesWith(Entity)


/**


 * Notification that this entity collided with another.


 * @param other The entity with which this entity collided.


 * @.pre true


 * @.post collision resolved


 */


public abstract void collidedWith(Entity other);


/**


 * Draw this entity to the graphics context provided


 * @param g The graphics context on which to draw


 * @.pre g != null


 * @.post entity has been drawn on g


 */


public abstract void draw(Graphics2D g);

}//Entity

WormEntity.java

import java.util.LinkedList;

import java.awt.Shape;

import java.awt.Rectangle;

import java.awt.Graphics2D;

/**

 * The Entity that represents the player's worm.

 * @author Vesa Nieminen

 * @version 2005-05-28

 * @see <A HREF="WormEntity.java">WormEntity sourcecode</A>

 */

public class WormEntity extends Entity {

//--Variables-------------------------------------------------------------------


/** The game in which the worm exists */


private WormGame game;


/** The length of the worm */


private int length = 3;


/**


 * Effectively this "spaceArray" will act as a queue of


 * Coordinates which the worm's body will comprise of.


 */


private LinkedList<Coordinate> spaceArray = new LinkedList<Coordinate>();


/**


 * If true, the last element in spaceArray will be removed when


 * the move method is being called.


 * The worm has to have a tail, so at first we need to set the


 * removing of the last element in the spaceArray off.


 */


private boolean removeLast = false;


/**


 * The shape of the worm. Will actually only keep track of the


 * head of the worm.


 */


private Rectangle rectangle = new Rectangle();

//--Constructor(s)--------------------------------------------------------------


/**


 * Create a new entity to represent the player's worm


 * @param game The game in which the worm is being created


 * @param x The initial x location of the player's worm


 * @param y The initial y location of the player's worm


 * @.pre game != null


 * @.post (getX() == x) & (getY() == y)


 */


public WormEntity(WormGame game, int x, int y) {



super(x,y);



// Add the initial coordinate to the array.



spaceArray.addFirst(new Coordinate(getX(), getY()));



this.game = game;


}//WormEntity(Game, int, int)

//--Methods---------------------------------------------------------------------



/**


 * Request that the worm move itself based on an elapsed amount of


 * time.


 * @param delta The time that has elapsed since last move (ms)


 * @.pre delta >= 0


 * @.post the worm will have moved


 */


public void move(long delta) {



// Check if we have hit the left wall



if ((dx < 0) && (x < 1)) {




game.notifyDeath();



}//if



// Check if we have hit the right wall



if ((dx > 0) && (x > game.getWidth() - 1)) {




game.notifyDeath();



}//if



// Check if we have hit the top wall



if ((dy < 0) && (y < 1)) {




game.notifyDeath();



}//if



// Check if we have hit the bottom wall



if ((dy > 0) && (y > game.getHeight() - 1)) {




game.notifyDeath();



}//if



// When the worm reaches its length, we can start removing



// the last element in the array, so as to keep the length



// of the worm's tail a constant



if (spaceArray.size() >= length) {




removeLast = true;



}//if



// Get the old values before changing anything



int oldX = getX();



int oldY = getY();



// Make the move




super.move(delta);



// If the coordinates have changed check for collision with self



// and otherwise add the coordinate to the first index in the 



// spaceArray and remove the last element if removeLast == true



if ((oldX != getX()) | (oldY != getY())) {




if (spaceArray.contains(new Coordinate(getX(), getY()))) {





this.collidedWith(this);




}//if




else {





spaceArray.addFirst(new Coordinate(getX(), getY()));




if (removeLast) spaceArray.removeLast();




}//else



}//if



//System.out.println(spaceArray);


}//move(long)


/**


 * Lengthens the worm's length by value.


 * @.pre value >= 0


 * @.post giveLength() == Old(giveLength()) + value


 */


public void lengthen(int value) {



length += value;



removeLast = false;


}//lengthen(int)


/**


 * Returns the worm's length


 * @.pre true


 * @.post RESULT == length of the worm


 */


public int getLength() {



return length;


}//getLength()


/**


 * Get the locational array of this entity

     * @.pre true

     * @.post RESULT == The locational array of this entity


 */


public LinkedList<Coordinate> getSpaceArray() {



return spaceArray;


}//getSpaceArray()


/**


 * {@inheritDoc}


 */


public Shape getShape() {



// The shape of the worm's head. Width and height values



// have to be at least 1 unit, as otherwise the collision



// detection would not work right



rectangle = new Rectangle(getX(), getY(), 1, 1);



return rectangle;


}//getShape()



/**


 * {@inheritDoc}


 */


public void collidedWith(Entity other) {



// If colliding with self notify death



if (other == this) {




game.notifyDeath();



}//if



// If colliding with a point entity notify it



if (other instanceof PointEntity) {




game.notifyPointTaken();



}//if


}//collidedWith(Entity)


/**


 * {@inheritDoc}


 */


public void draw(Graphics2D g) {



// Go through the spaceArray and draw the worm point per point



for (Coordinate c: getSpaceArray()) {




int x = c.getX();








int y = c.getY();




g.drawLine(x, y, x, y);



}//for


}//draw(Graphics)

}//WormEntity

PointEntity.java

import java.awt.Shape;

import java.awt.Rectangle;

import java.awt.Graphics2D;

/**

 * The Entity that represents a collectable point in the game.

 * @author Vesa Nieminen

 * @version 2005-05-28

 * @see <A HREF="PointEntity.java">PointEntity sourcecode</A>

 */

public class PointEntity extends Entity {


/** The game in which the point exists */


private WormGame game;


/** The shape of the point entity */


private Rectangle rectangle;


/** The size of the point entity */


private int size = 15;


/**


 * Create a new entity to represent the point


 * @param game The game in which the point is being created


 * @param x The initial x location of the point


 * @param y The initial y location of the point


 * @.pre (game != null) & (size > 0)


 * @.post (getX() = x) & (getY() = y) & (getSize() == size)


 */


public PointEntity(WormGame game, int x, int y, int size) {



super(x,y);



this.size = size;



rectangle = new Rectangle(getX(), getY(), size, size);



this.game = game;


}//PointEntity(Game, int, int, int)


/**


 * {@inheritDoc}


 */


public void move(long delta) {



// This entity does not move


}//move(long)


/**


 * {@inheritDoc}


 */


public Shape getShape() {



return rectangle;


}//getShape()


/**


 * Set a new size for the point entity.


 * @.pre size > 0


 * @.post getSize() == size


 */


public void setSize(int size) {



this.size = size;


}//setSize()


/**


 * Get the size of the point entity


 * @.pre true


 * @.post RESULT == size of the entity


 */


public int getSize() {



return size;


}//getSize()


/**


 * {@inheritDoc}


 */


public void collidedWith(Entity other) {



// No collision handling as of yet


}//collidedWith(Entity)


/**


 * {@inheritDoc}


 */


public void draw(Graphics2D g) {



// Fills the shape of this entity on g



g.fill(getShape());


}//draw(Graphics)

}//WormEntity

Coordinate.java

/**

 * Coordinate class. Holds an x and a y coordinate.

 * @author Vesa Nieminen

 * @version 2005-05-28

 * @see <A HREF="Coordinate.java">Coordinate sourcecode</A>

 */

 public class Coordinate {

 
/** The x-coordinate */

 
private int x;

 
/** The y-coordinate */

 
private int y;


/**


 * Constructs the Coordinate object with x and y parameters.


 * @.pre true


 * @.post (getX() = x) & (getY() = y)


 */


public Coordinate(int x, int y) {



this.x = x;



this.y = y;


}//Coordinate(int, int)


/**


 * Returns the x-coordinate.


 * @.pre true


 * @.post RESULT == x-coordinate


 */


public int getX() {



return x;


}//getX()


/**


 * Returns the y-coordinate.


 * @.pre true


 * @.post RESULT == y-coordinate


 */



public int getY() {



return y;


}//getY()


/**


 * Checks whether this object equals the other.


 * @.pre true


 * @.post RESULT == this.equals(other)


 */



public boolean equals(Object other) {



if (other == null) return false;



if (other == this) return true;



if (!this.getClass().equals(other.getClass())) return false;



Coordinate compare = (Coordinate)other;



return ((this.x == compare.x) & (this.y == compare.y));


}//equals(Object)


/**


 * This object as a String


 * @.pre true


 * @.post RESULT == String representation of this object


 */


public String toString() {



return "[" + x + "," + y + "]";


}//toString()

 }//Coordinate
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