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Overview of libGdx What is libGdx ?

”libgdx is a cross-platform game development framework. Write your
game once in Java, deploy to Windows, Linux, Mac OS X, Steam,
Android, iOS, HTML5/WebGL”

Initiated in 2010 by Mario Zechner

Open Source : https://github.com/libgdx/libgdx

Community : 5000 forks + nice wiki

Website : http://libgdx.badlogicgames.com with a game repo

“LibGdx is big framework accessible with little difficutly” (me)
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Overview of libGdx What is libGdx ?

Features

Low level Mid Level High Level
Graphics Texture

SpriteBatch
UI skinnable
3D (fbx support)

Input Gesture detector
Input multiplexer

Box2d
Bullet (via jni)

File I/O AssetManager
Threaded IO

Serialisation

Audio Math Utility FFT
mp3/ogg decoding

Application
Managment

Disposable Screen management

Networking !! Extensions : freetype
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Overview of libGdx Who uses libGdx ?

From www.appbrain.com/stats/libraries/tag/game-framework/

android-game-frameworks
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Overview of libGdx Who uses libGdx ?

+500k download at 2$.
From https://play.google.com/store/apps/details?id=com.

bithack.apparatus
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1 package com . t u t o r i a l . he l loGame ;
2
3 i m p o r t com . b a d l o g i c . gdx . A p p l i c a t i o n A d a p t e r ;
4 i m p o r t com . b a d l o g i c . gdx . Gdx ;
5 i m p o r t com . b a d l o g i c . gdx . g r a p h i c s . GL20 ;
6 i m p o r t com . b a d l o g i c . gdx . g r a p h i c s . Texture ;
7 i m p o r t com . b a d l o g i c . gdx . g r a p h i c s . g2d .

S p r i t e B a t c h ;
8
9 p u b l i c c l a s s He l l loGame e x t e n d s

A p p l i c a t i o n A d a p t e r {
10 S p r i t e B a t c h batch ;
11 Texture img ;
12
13 @ O v e r r i d e
14 p u b l i c v o i d c r e a t e ( ) {
15 batch = new S p r i t e B a t c h ( ) ;
16 img = new Texture ( ” b a d l o g i c . j p g ” ) ;
17 }
18
19 @ O v e r r i d e
20 p u b l i c v o i d r e n d e r ( ) {
21 Gdx . g l . g l C l e a r C o l o r ( 1 , 0 , 0 , 1) ;
22 Gdx . g l . g l C l e a r ( GL20 . GL COLOR BUFFER BIT )

;
23 batch . b e g i n ( ) ;
24 batch . draw ( img , 0 , 0) ;
25 batch . end ( ) ;
26 }
27 }
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Low level bindings example : openGL

1 package com . b a d l o g i c . gdx . g r a p h i c s ;
2

3 impor t j a v a . n i o . Bu f f e r ;
4 impor t j a v a . n i o . F l o a tBu f f e r ;
5 impor t j a v a . n i o . I n t B u f f e r ;
6

7 p u b l i c i n t e r f a c e GL20 {
8 p u b l i c vo i d g lA c t i v eT e x t u r e ( i n t t e x t u r e ) ;
9 p u b l i c vo i d g lB indTex tu r e ( i n t t a r g e t , i n t t e x t u r e ) ;

10 p u b l i c vo i d g lB lendFunc ( i n t s f a c t o r , i n t d f a c t o r ) ;
11 p u b l i c vo i d g l C l e a r ( i n t mask ) ;
12 }
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Low level bindings example : openGL Android

1 package com . b a d l o g i c . gdx . backends . and ro i d ;
2

3 impor t j a v a . n i o . Bu f f e r ;
4 impor t j a v a . n i o . F l o a tBu f f e r ;
5 impor t j a v a . n i o . I n t B u f f e r ;
6

7 impor t com . b a d l o g i c . gdx . g r a p h i c s . GL20 ;
8

9 p u b l i c c l a s s AndroidGL20 implements GL20 {
10 s t a t i c {
11 System . l o a d L i b r a r y ( ”gdx” ) ;
12 i n i t ( ) ;
13 p r i v a t e s t a t i c n a t i v e vo i d i n i t ( ) ;
14 p u b l i c n a t i v e vo i d g lA c t i v eT e x t u r e ( i n t t e x t u r e ) ;
15 p u b l i c n a t i v e vo i d g lA t t achShade r ( i n t program , i n t

shade r ) ;
16 p u b l i c n a t i v e vo i d g l B i n dA t t r i b L o c a t i o n ( i n t program , i n t

index , S t r i n g name) ;
17 }}
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Low level bindings example : openGL Android

1 #i n c l u d e ”AndroidGL20 . h”
2 #i n c l u d e <GLES2/ g l 2 . h>
3 #i n c l u d e <GLES2/ g l 2 e x t . h>
4 /∗
5 ∗ C l a s s : com bad l og i c gdx backend s and ro i d And ro i dGL20
6 ∗ Method : g lA c t i v eTe x t u r e
7 ∗ S i gn a t u r e : ( I )V
8 ∗/
9 JNIEXPORT vo i d JNICALL

Java com bad l o g i c gd x ba ck end s and r o i d And r o i dGL20 g lAc t i v eTex t u r e
( JNIEnv ∗ , j o b j e c t , j i n t t e x t u r e )

10 {
11 g lA c t i v eTe x t u r e ( t e x t u r e ) ;
12 }

Martin Tourneboeuf libGdx 11 Avril 2017 17 / 31



Low level bindings example : openGL Desktop

1 package com . b a d l o g i c . gdx . backends . l w j g l ;
2

3 impor t org . l w j g l . openg l . GL13 ;
4 impor t com . b a d l o g i c . gdx . u t i l s . GdxRunt imeExcept ion ;
5

6 c l a s s LwjglGL20 implements com . b a d l o g i c . gdx . g r a p h i c s . GL20 {
7 p u b l i c vo i d g lA c t i v eT e x t u r e ( i n t t e x t u r e ) {
8 GL13 . g lA c t i v eT e x t u r e ( t e x t u r e ) ;
9 }

10 }
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Low level bindings example : openGL Desktop

1 package org . l w j g l . openg l ;
2

3 impor t org . l w j g l . u t i l . g e n e r a t o r . ∗ ;
4 impor t org . l w j g l . u t i l . g e n e r a t o r . openg l . ∗ ;
5

6 impor t j a v a . n i o . ∗ ;
7

8 @DeprecatedGL
9 p u b l i c i n t e r f a c e GL13 {

10 vo i d g lA c t i v eT e x t u r e (@GLenum i n t t e x t u r e ) ;
11 }
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Low level bindings example : openGL GLES

1 v o i d GLAPIENTRY
2 m e s a A c t i v e T e x t u r e ( GLenum t e x t u r e )
3 {
4 c o n s t GLuint t e x U n i t = t e x t u r e − GL TEXTURE0 ;
5 GLuint k ;
6 GET CURRENT CONTEXT( c t x ) ;
7
8 i f (MESA VERBOSE & ( VERBOSE API |VERBOSE TEXTURE) )
9 mesa debug ( ctx , ” g l A c t i v e T e x t u r e %s\n” ,

10 m e s a e n u m t o s t r i n g ( t e x t u r e ) ) ;
11
12 i f ( ctx−>Texture . C u r r e n t U n i t == t e x U n i t )
13 r e t u r n ;
14
15 k = m e s a m a x t e x u n i t ( c t x ) ;
16
17 a s s e r t ( k <= ARRAY SIZE ( ctx−>Texture . U n i t ) ) ;
18
19 i f ( t e x U n i t >= k ) {
20 m e s a e r r o r ( ctx , GL INVALID ENUM , ” g l A c t i v e T e x t u r e ( t e x t u r e=%s ) ” ,
21 m e s a e n u m t o s t r i n g ( t e x t u r e ) ) ;
22 r e t u r n ;
23 }
24
25 FLUSH VERTICES ( ctx , NEW TEXTURE) ;
26
27 ctx−>Texture . C u r r e n t U n i t = t e x U n i t ;
28 i f ( ctx−>Transform . MatrixMode == GL TEXTURE) {
29 /∗ update c u r r e n t s t a c k p o i n t e r ∗/
30 ctx−>C u r r e n t S t a c k = &ctx−>T e x t u r e M a t r i x S t a c k [ t e x U n i t ] ;
31 }
32 }

Martin Tourneboeuf libGdx 11 Avril 2017 20 / 31



Low level bindings example : openGL GLES

High latency (1.1 ms vs 0.07 ms)

High bandwidth (200 Gb/s vs 20 Gb/s for RAM)

Buffering
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Low level bindings example : openGL GLES

1 ! ! ARBvp1 . 0
2 TEMP v e r t e x C l i p ;
3 DP4 v e r t e x C l i p . x , s t a t e . mat r i x .mvp . row [ 0 ] , v e r t e x . p o s i t i o n ;
4 DP4 v e r t e x C l i p . y , s t a t e . mat r i x .mvp . row [ 1 ] , v e r t e x . p o s i t i o n ;
5 DP4 v e r t e x C l i p . z , s t a t e . mat r i x .mvp . row [ 2 ] , v e r t e x . p o s i t i o n ;
6 DP4 v e r t e x C l i p .w, s t a t e . mat r i x .mvp . row [ 3 ] , v e r t e x . p o s i t i o n ;
7 MOV r e s u l t . p o s i t i o n , v e r t e x C l i p ;
8 MOV r e s u l t . c o l o r , v e r t e x . c o l o r ;
9 MOV r e s u l t . t e x coo rd [ 0 ] , v e r t e x . t e x coo rd ;

10 END

1 ! ! ARBfp1 . 0
2 TEMP c o l o r ;
3 MUL co l o r , f ragment . t e x coo rd [ 0 ] . y , 2 . 0 ;
4 ADD co l o r , 1 . 0 , −c o l o r ;
5 ABS co l o r , c o l o r ;
6 ADD r e s u l t . c o l o r , 1 . 0 , −c o l o r ;
7 MOV r e s u l t . c o l o r . a , 1 . 0 ;
8 END
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Low level bindings example : openGL GLES
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Low level bindings example : openGL GLES

A trip through the Graphics Pipeline 2011: Index

Part 1: Introduction; the Software stack.

Part 2: GPU memory architecture and the Command Processor.

Part 3: 3D pipeline overview, vertex processing.

Part 4: Texture samplers.

Part 5: Primitive Assembly, Clip/Cull, Projection, and Viewport transform.

Part 6: (Triangle) rasterization and setup.

Part 7: Z/Stencil processing, 3 different ways.

Part 8: Pixel processing fork phase.

Part 9: Pixel processing join phase.

Part 10: Geometry Shaders.

Part 11: Stream-Out.

Part 12: Tessellation.

Part 13: Compute Shaders.

https://fgiesen.wordpress.com/2011/07/09/

a-trip-through-the-graphics-pipeline-2011-index/
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High level Api Architecture

Architecture

Martin Tourneboeuf libGdx 11 Avril 2017 26 / 31



High level Api Architecture

Architecture

Martin Tourneboeuf libGdx 11 Avril 2017 26 / 31



High level Api Architecture

Architecture

Martin Tourneboeuf libGdx 11 Avril 2017 26 / 31



High level Api Architecture

Architecture
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High level Api Tests

Personal Tests

New project
(Auto generated)

Baby Pony Lost on Ice
(Box2d, sprite)

Hypercube
(3D Model)

Tower destroy
(bullet)
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High level Api Tests

Official Tests

Triangle Animation

Material Text Area
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Conclusion

More

Gradle

Google Web Toolkit, JavaScript, Dart

Extensions (box2D, bullet, freetype, visUI (skin), video, ai, pay)

3D models : Blender

Java standard lib (io, files)

Preferences saving

Events, Application life cycle.

File types : Midi, mp3, ogg

OpenGameArt.com

Game engines : Unreal 4
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Conclusion

Question

Any Questions ?
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