Computer Graphics
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What is processing ?

® Processing is a Java dialect specifically designed for
generating visual art, animation and any kind of
graphic application

® Developed by artists to artists

® Processing is free software, available wherever Java
is available (Mac OS, Linux, Windows etc.)
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Why brocessing !

® Very, very easy to learn... first sketches in just a few
minutes

® |t has its own IDE (very easy)
® Faster learning than OpenGL + GLUT or others

RS 0 - 4 ) \ y-.a¥ , " \ . -al a * et p L " ' - P s g I PRI A

.29 R, TR (O L [ L L O . N O T LLN) Ao 1% W el N L aYire - WS A P b i BTN N R WY Ao D 2l SR (A = A W PR B SAKT I L R Y S AN s Y pIn WAL )
v . W2 'v"7?4"'-,f'/ 4 _6; 0 - o L,‘_* AL EEA L - “::':-' 7 I N n.~"‘ ' s b 3 ey ' FH 1 A:-" s 1 ».’5,\'- delans ') A A e, -r,fl«;. AT é "‘ R Y ""( o N3 ;:, ol ol P ) g“.‘ G e e 1 ) Dy G
> o’ B NN Al o+ ) A LRSI % s K & it A 3 4 CARSE b A de o ) ‘ T RTIONTS LW LT hes 3 . fig ¥t < M A S T el RS i
ha L g X S T ﬁ‘,.'.'s, o AP ey ..‘;_ AR rhn i B L RS SRR o a4 )" L AR e ,‘QE.% e T 3 .'-2,',.?»?’,- BN e e :3_ AN ;,jf!.‘.‘b:_?__ (R0 S alds Bl Lp b AR kb e
- L N 4 - he 2 i A ryl N - . g nee i . 4 /. WY ¥ - LAY FOR S g &

A
P




Why processing !

® |t allows 3 ways of programming: basic, procedural/
structured and object-oriented

® The first sketches can be developed in the basic
mode (no functions, just direct code)

® More ambitious programs or sketches can use
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Why processing !

® (Generates ready-to-run applications for the main
platforms: Mac OS, Linux and Windows

® processing applications can also be executed in the
Internet (as Java applets)
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Graphic packages. History

® Standards:

® 3D Core Graphics System.ACM and SIGGRAPH (1977)
® GKS (Graphical Kernel System). 2D. ISO-ANSI (1985)
o GKS-3D (1988)

® PHIGS (Programmer’s Hierarchical Interactive Graphics System). 3D.
(1988)
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The processing IDE

® Processing has its own IDE (Integrated
Development Environment) developed in
Java
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Run Stop New Open Save Export
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Filename

Code Tab and files management

Line number

Message area

Text area and debugging




The processing IDE

® When saving an application, a directory with the application name
is generated. Inside this directory, the main file of the application
is saved, with the same name and the extension .pde

® 64 characters is the maximum length of filename, no spaces
allowed

® More code files can be generated for the same application (tab
management). These files have by default the same extension .pde,
but they can also have the _[GVG extenS|on (they will be treated as
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The processing IDE

® Run and Stop allow to start and interrupt the application
execution

® Export allows to generate an ‘applet’ for the application. ‘Export
Allca on mnu cor mancl allo Vs to generz t 2 read -t—ru
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The processing IDE

® Other interesting options:

® |mport Library. Facilitates the inclusion of import sentences of
the most common libraries

® Add File.Allows to add images, fonts an other multimedia
information in a special directory inside the application: the
directory ‘data’. It is in this directory where we have to save

we want to use |nS|de our appllcatlon (e g,
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The processing language

® processing is based on Java |.4.2 (just some modifications in
order to simplify programming)

® |tis possible to use |.5 and beyond but by using other
development environment (a pure Java application and using
the graphic library of processing)

i@ Complete documentatlon at:
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The processing language

Preprocessor
w processing)

Compiler




The processing language

® Variables
ENIRE nleliE
® Basic types

byte short, int(178), long (8864L), f1oat (37.266F),
dquble 37 266/2 77 ) char c) boolean true/false)
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The processing language

e Arithmetic:+,-,*,/,%,++, ——

e Relationals: >, >=,<,<=,==, | =

e Conditionals (logic): &&, 1 |,!,&,1,"
e Bitwise operations: <<, >>, &, |, ", ~
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The processing language

e Block delimiters: { instructions; }

e while:
Wl esstGlicsaensl sl L nisisia Clsnu GRS

deglidinigieti omsials duhiaslios Hfataspici)

e for

~ ( begin; ends.lnc ) {1nstructlonsM}
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The processing language

e Comments:
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The processing language

* Example:

void setup() // It is executed the first
{

size (100, 100);
drawLine (5); s S e g




The processing language

e Strings:

ol s s uiciRniciSisielojc = Rl ic il foxd-

ol SinaniniclEcisicielcie il cHlE o MEEh e lon /e -

e A lot of methods:
e length()

e Access to a character: charaAt ()
9 ubstring()
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The processing language

* In processing (Java) an array is an object:
* |ts length can be known with the attribute length
* Examples:

L B e S O B i ey e Ay ST M o o i S 4 ] 24
- vector = new int[3]; // 3 components created
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The processing language

Which are the differences between the processing language
and Java !

The preprocessor of processing usually allows us a more
relaxed syntax

It allows the basic mode: without own functions, only
global variables and only direct lines of code

It allows to program following a ‘C’-like style, defining our

own functions, without having to define classes and
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The processing language

* Basic mode example (I)

LM nsimiimiprograns ine prRece s sing
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~* Basic mode example (Il)
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The processing language

* C-like style example:

AR @i I IN@E LIS @i (elleiEeieE ClrE O R gE0k - eh
// implementation for setup() must be defined
V@dscatsieiEan )

{

size (100,100); // Screen size
RO LA A oo rakfid disthie Setitalic’s




The processing language

e C(lasses

volid setup ()

{
Sz (RO SINOIODE /6 /S eae e Mg stz
6] TN BNa 1 (3 IR B

void draw() // Called each frame
{

Circle ¢ = new Circle();
s Codramll i
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Practice | -1

* Develop a processing program able to draw a polygon of n sides.
e To achieve it,implement a function poligon with the following

parameters: center (two integers), radius (integer) and number of sides of
the polygon (integer)
* Interesting additional information:
e First,implement setup function, where the window size can be

def'ned eg 51ze (500 500) ,and then mvoke the pollgon
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Practice |-2

e Develop a processing program able to draw a color gradient, such that the first
raw (line from side to side) will be drawn of an initial color, and the last one of a
final color. Intermediate horizontal lines will be drawn following a linear
graduation

e To achieve it,implement the function gradient with the following
parameters: 6 integers; the first 3 are the RGB of the initial color (from 0 to
255), the other three are the RGB values of the final color

* Interesting additional information:

. F|rst |mplement setup functlon where the window size can be
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