Introduction to creating
3D Ul with BeagleBoard




Agenda

® Introduction to BeagleBoard multimedia
architecture features.

® Review of Linux graphic stacks
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Requirements

® BeagleBoard booting with ESC SD image +
Patches.

® |nstall the SGX Drivers (accepting the SGX




Introduction

® Primary objective for this class is to introduce
audience to the main concepts and
technologies available to start developing 3D
UIs W|th BeagIeBoard
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BeagleBoard and OMAP3
architecture

® Provides architecture with
several multimedia features:

® Cé64x DSP

® Cortex A8 W|th Neon
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SGX Graphic Accelerator

® Standards supported: OpenGL ES 1.1,2.0 and
OpenVG.

® SDKs available for Linux and Windows from
Imgtech!¥. Enables development and training on
host machine.

b Drlvers and Ilbrarles for BeagIeBoard avallable
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OpenGL ES for the Ul?

® OpenGL ES is designed for generic propose
and doesn’t provide complete solution for Ul
creation:

@ Input or event (picking) handlln
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Ul integration with the
hardware features

® How to create user interface that integrates
the best of the platform without having to
write custom software stacks.
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Understanding Linux
graphics stack

® Graphics stacks has several components:
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Popular embedded Linux
graphic libraries

® Cairo

® X Server ® freetype /




3D on Linux: X
acceleration

® Several approaches:

® AIGLX is the main one.




3D on Linux: GLX

® GLX is the protocol to bing X with OpenGL:

® Handle contexts




3D on Linux: GLX

GLX commands
« .

N
N
N

N
QpenGL Commands if E{I\ PPenGL Commands when
is used and X server is on S using indirect rendering
- the same machine of X i g

- ,,‘;‘,,‘?.l-_‘..',_ K b s Az P b e G g
i &7 DR 3 ORI o 2 o i o ko I
gt .’p,:-‘.'-, ey ,?v- o .,_-.' e Rl iy ey




o £ it IR CELES S v s N,vba\c'ken\»ds \_‘f'Q TR 'CO G.LES_“ Bt ly! et Do 2 A, W et ot il
F I ot e . £ S £ Naghus) SRS Y M L i S 3 . : % s s X ¢ AT von S . Ce SIS ot ST
Rk “' DN B v' SIRPEARNE K ey ‘, <« Y S i" -" t e S0l JLatak v ie " gl v e Y ';ﬁ R N oy gt e b W 7 ta S g o MY
S > W b Y % L b X0 o v, P N . -+ g B i o r N e Ta s ¢ N § Ay
HAFECS il R S S TR B b St e bl R R e BRSO SR Ty T A M
L4 4 . X » ; "R YA R 5T ¢ i~ 2y : - WO v b : e B 3

GLX and OpenGL ES

® GLX doesn’t support OpenGL ES

® Alternatives are software OpenGL
implementation with OpenGL ES backend:
experimental projects doing this with Mesa
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EGL

® EGL is an standard API for OpenGL ES and

OpenVG to interact with the native
windowing system.

o Depends from the vendor what the natlve . ‘

o et e b
ORI A ...‘,_-a'l__.’l_‘, G & i A ~( q‘lﬁ}
b Eon e i & : g s o I B u-
SR an B0 035 U DR ; 3" J\'i P 3 _-" - ,-' s g ',l'-'xs‘J -"v v A - .;.‘ )f.'.*‘. ';",: ”‘..—, i"e:a('\" 4 A.'-v-‘«- ) o s “‘ 'Lr VH»~'.‘1'“AS ¥ 3 "’-
F AN ¥ o J Y Y T £ )\Y M o Pl o ) i - L. o=y e




3D without X: clutter
project

® Library to create fast, rich, animated user
interfaces.
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Clutter features

® Provides font rendering with pango.
®l8n
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Clutter features

® Features integration with:

® Cairo: advance image rendering, door open
for hw acceleration.

L Gstreamer enables mtegratlon W|th hw
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Clutter features

® Supports an EGL backend: work with OMAP3
SGX driver.

® EGL backend supports tslib for input, generic




Clutter disadvantages

® Needs more widgets.




Clutter usage scenarios

® Clutter over GTK+

® Pure clutter solution. )
solution.
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Visualizing the possible
software stacks




Hands on...

® Hello world
® Events

® Anhimation




Examples:

S cd ESC341

S touch * # Prevents some timestamp warnings
S make

S ./hello

S ./hello2
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Gstreamer and OMAP 3

® Gstreamer video sink available (see ESC
presentation on Gstreamer)
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