Java Tick 4*

In this exercise you will write a program to produce animated GIFs showing successive generations
of a world in Conway's Game of Life. Your first task is to complete the implementation of Qut put An-
i mat edG f displayed at the end of this exercise by providing an implementation for the body of the
makeFr anme method. The method must draw the current state of the world into a Buf f er edl nage. You
can create a new Buf f er edl mage as follows:

Buf f er edl mage i nage = new Bufferedl nage(w, h, Bufferedl nage. TYPE_| NT_RGB);

where wand h are i nt variables containing the desired width and height of i nage. To draw onto i mage
you need to create a graphics context. When you have finished using the graphics context, you must
call the di spose method to clean up system resources. Here is an example usage pattern:

Graphics g = inmage. getGaphics(); //create a new graphics context
/1 call nethods on "g" here to draw onto the image
g.dispose(); // free up resources used by the graphics context

The drawing routines for the graphics context are available in the Java library documentation. You may
find the methods set Col or,fi | | Rect and dr awLi ne helpful. Once you have written your implemen-
tation of makeFr ane you can use Qut put Ani mat edG f to produce an animated GIF file as follows:

« Create an instance of Qut put Ani mat edG f by calling the constructor and supplying the filename
of the animated GIF as a Java String.

 Call the addFr ame method to add a specific generation of the world to the animated GIF; you need
to call addFr ane each time you wish to add a new generation.

 Call the cl ose method to write the animation to the file.

Your next task is to write a Java class called Ani nat edLi f e which accepts a format string, an integer
describing the number of generations to include, and a filename for the output. For example,

crsi d@machi ne~> java uk.ac.camcrsid.tick4star AninatedLife \
"dider:R chard Guy (1970):20:20:1:1:010 001 111" 10 output.gif

should draw the first 10 generations of a glider to the file named out put . gi f . You may find it helpful to
use Pat t er nLi f e. j ava as the basis for writing Ani mat edLi f e. Please include a sample output from
your program in afile called conpet i ti on. gi f ; the best submission will appear on the course website.

Construct a jar file named crsi d-ti ck4star. jar containing your code and competition entry and
email it as an attachmenttoti cksla-j ava@l . cam ac. uk. Your jar file should contain:

META- | NF/

META- | NF/ MANI FEST. MF

uk/ac/canmf crsid/tick4star/conpetition.gif

uk/ ac/ cam crsid/tick4star/ Ani mat edLife.java

uk/ ac/ canmf crsid/tick4star/ Ani mat edLi fe. cl ass
uk/ac/canm crsid/tick4star/Pattern.java

uk/ac/ camcrsid/tick4star/Pattern. cl ass

uk/ ac/ canif crsid/tick4star/ Qutput Ani mat edG f.j ava
uk/ ac/ cam crsid/tick4star/Qut put Ani mat edG f. cl ass

You should set the entry point of the jar file so that the following works:

crsid@rachi ne: ~> java -jar crsid-tickd4star.jar \
"dider:R chard Guy (1970):20:20:1:1:010 001 111" 10 output.gif
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package uk.ac.camcrsid.tick4star;

/1 Tell the compiler where to find the additional classes used in this file
i mport java.awt.*;

i mport java.awt.image.*;

i mport java.io.*;

i mport javax.inmageio.*;

i mport javax.inmageio.stream*;

i mport javax.imagei o. nmet adat a. *;

public class QutputAnimatedG f {

private Fil el nageQut put St ream out put ;
private I mageWiter witer;

public QutputAnimatedd f(String file) throws | OException {
this.output = new Fil el mageQut put Stream new File(file));

this.witer = Imagel O getlmageWitersByM METype("image/gif").next();
this.witer.setQutput(output);
this.witer.prepareWiteSequence(null);

}

privat e Bufferedl mage nmakeFrane(bool ean[][] world) {
/1 TODO. conplete this nethod

}

public void addFrane(bool ean[][] world) throws | COException {

Buf f er edl mage i nage = makeFranme(worl d);

try {
I I Ovet adat aNode node = new || Ovet adat aNode("j avax_i mageio_gif_inage_1.0");
| 1 Ovet adat aNode ext ensi on = new | | Ovet adat aNode(" G aphi cCont r ol Ext ensi on");
ext ensi on. set Attri but e("di sposal Met hod", "none");
extension.set Attribute("userlnputFl ag", "FALSE");
extension.set Attribute("transparentCol or Fl ag", "FALSE");
extension.setAttribute("del ayTi me", "1");
ext ensi on. set Attri bute("transparent Col or I ndex", "255");
node. appendChi | d( ext ensi on);
I I Ovet adat aNode appExt ensi ons = new || Ovket adat aNode(" Appl i cat i onExt ensi ons");
| 1 Ovet adat aNode appExt ensi on = new || Ovet adat aNode(" Appl i cati onExt ensi on");
appExt ensi on. set Attri bute("applicationl D', "NETSCAPE");
appExt ensi on. set Attri but e("aut henti cati onCode", "2.0");
byte[] b = "\u0021\ uOOf f\ uUOOObNETSCAPE2. 0\ u0003\ u0001\ u0000\ u0000\ UOD00". get Byt es() ;
appExt ensi on. set User Obj ect (b) ;
appExt ensi ons. appendChi | d( appExt ensi on) ;
node. appendChi | d( appExt ensi ons) ;

I 1 Ovet adat a net adat a;
net adata = writer.getDefaul tl mageMet adat a(new | mageTypeSpeci fier(imge), null);
net adat a. mer geTree("j avax_i mageio_gif i nage_1.0", node);

1O mage t = new | 1 A nage(i nage, null, netadata);
witer.witeToSequence(t, null);
}
catch (11O nvalidTreeException e) {
t hr ow new | OException(e);
}
}

public void close() throws | OException {
witer.endWiteSequence();
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