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L Introduction

Introduction

The first multimedia applications were
written in ASM or even in hardware.

Achieves the best performances but:

m No portability

m Every new piece of software has to be
written almost from scratch Figure: Pong
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L Devices

Devices

Different multimedia enabled devices:

m Computers
m Game consoles
m Mobile devices
m Digital TVs



System Software of Multimedia Systems and Device Overview

L Devices

LComputers

Computers

m Versatile and expensive
m Noisy and cumbersome
m Different types of hardware and operating systems

Figure: Desktop Computer



System Software of Multimedia Systems and Device Overview
L Devices

LComputers

Computers (2)

m Easy to upgrade (Desktop PC) but specific drivers needed
for each new piece of hardware

m Compatibility problems, compiling on each type of
processor and operating system
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L Devices

L Game Consoles

Game Consoles

m Hardware dedicated to video games
(GPU, VPU)

m All the processing power is used for
3D graphics/sound/physics

m Cheaper than computers

Figure: Playstation 3
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Game Consoles (2)

m Since there is no compatibility problem, there is no need
for an abstraction layer

m Nowadays, game consoles use almost the same APIs as in
the PC environment

m OpenGL/ES is used in the PSP, and a DirectX-like API set
is used in the Xbox
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L Devices
L Mobile Devices

PDAs, Mobile Phones

m Basic applications: address book,
calendar, notebook and SMS edition

m Now these devices are powerful
enough for: games, TV, video, music

Figure: NOKIA6630
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L Devices
L Mobile Devices

iPod like devices

Applications:

m Music/movie player

m Playlist/file management

Figure: iPod
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iPod like devices (2)

Since the spec of ARM is open, it is

possible to run other ARM tuned OSes ; : ll
on it. 3

,,.\ A |
See iPodLinux (http://ipodlinux.org/) for a ' P ) '
Linux port.

Figure: iPodLinux
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Mobile devices limitations

m Need for low energy consumption, low resource usage
m Limited processing power

m Few devices are equipped with a good GPU
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L Devices

L Mobile Devices

Embedded OSes

Symbian OS:
m Implemented only on ARM

m Strong emphasis on conserving memory
and disk space

m All Symbian OS programming is
event-based

Embedded Linux:

m Small footprint (Windows CE takes 21MB
compared to 2MB for Embedded Linux)

m Larger overhead comparing to Symbian

m Mature and stable (over ten years of age
and used in many devices)

symbian
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Figure: 3D on PDA
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L Devices
L Digital TV

Digital TV

m Applications : TV, Movies,
Interactive Content

m The TV receives image, sound, text
Figure: Digital TV and also programs.
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Digital TV (2)

m Lots of DSP resources and not very fast MPU
m Real time processing
m Large screen

m Java will be used for applications (Sun’s Java TV API)



System Software of Multimedia Systems and Device Overview
L What APIs should | use?

Multimedia APls

m An OS adds an abstraction layer over the hardware: it
masks the differences between different kinds of hardware

m APls give access to the functionalities provided by the
hardware

m Most OSes are not designed for multimedia applications,
multimedia is just a layer that was added at some point
through APIs

m An OS does limit performances
m Porting between different OSes isn’t easy
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Multimedia APIs (2)

m New OSes are designed to implement the APIs efficiently
m Hardware is also designed to support these APls

m Using high level APIs shortens an application’s
development period
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Multimedia APls (3)

Hierarchy:
m Application
m Multimedia API
m OS/driver
m Hardware

Different APls for different applications:
m 2D multimedia applications
m Digital media management
m 3D Games
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L2D multimedia applications

2D multimedia applications
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L2D multimedia applications

GDI/X11

GDI and X11 provide basic functions for 2D drawing (points,
lines, squares, and bitmaps): The former is for Windows, the
latter is mainly for Unix.

Nowadays they are mainly used to implement GUI libraries, and

are not suitable for writing full fledged multimedia applications.
Under Windows, DirectDraw provides good performances in

game writing.
N Org
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L2D multimedia applications

GDI/X11 (2)

GDI:
m Rendering and drawing implementations are mixed-up

m Most of the processes run in user mode, and only limited
hardware acceleration is used

X11:
m Client/server model: network transparency
m DGA/MTRR is used for acceleration functions
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L2D multimedia applications

Swing and AWT for Java

AWT:
m Basic API for manipulating GUI components in Java
m Flexible window layout
m Can be used in applets

Swing:
m Implemented on top of AWT to provide higher level
functions

m Customizable "look and feel" that automatically adapts to
the OS look
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LDigital media management

Digital media management
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LDigital media management

DirectShow/DirectSound

DirectShow:
m Now not part of DirectX anymore

m Uses different filters, associated in a graph, to render
media files

m Graphs can be generated by DirectShow or user-created

m Support for many different file formats, virtually all of them
by writing the suitable filters

DirectSound:
m Interface between the applications and the sound card

m Audio mixing and spatialization, sound effects (reverb,
echo...)

m Multichannel and high resolution sounds playback
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LDigital media management

Java Media Framework

Java Media Framework (Presented last week):

m Provides Java with the ability to manage media files
m Reading and streaming of files
m Conversion between different formats

m Customized codecs can be added
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3D games
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L3D games

Direct3D/OpenGL

m Direct3D and OpenGL are libraries for 3D graphics

m OpenGL is implemented on many OSes, but is less
powerful than Direct3D

m Both make it possible to write hardware-independent code

Microsoft

DIRECT X

GGl ’@
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L3D games

Direct3D/OpenGL (2)

Direct3D and OpenGL have almost the same functionalities.
But under Windows, DirectX is more popular, because it also
includes input handling and sound processing.

Many applications are developed with OpenGL for their graphic
part, and use Directlnput and DirectSound.

Direct3D was first intended for game programming, but its field
of application has widened: Professional CAD software,
Chemical and Biological Engineering.
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Java3D

Java3D (Presented in last week’s lecture):

m More than a 3D API for Java, it provides high-level
functionalities for 3D programming, using OpenGL or
Direct3D for hardware acceleration.

m The programmer places objects in a scene graph and
doesn’t have to manipulate directly the APIs seen earlier:
Java3D takes care of all the rendering process.
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LAII applications

All applications
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LAII applications

SDL

m Implemented for most computers
(cross-platform)

m Provides 3D, sound, threads, timers,
endian conversion

m Uses existing libraries (like OpenGL, A

DirectX) SDL \

SDL provides many functions for many “"*“‘““““y)

platforms, but it is not intended to replace

DirectX or OpenGL. The purpose is to have an

API truly independent of OSes/hardware.

Users can select the APIs called by SDL as

suits their needs.
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Conclusion

What should we use?

2D Applications | Media Management | 3D Games
Computers . ° °
Game Consoles °
Mobile Devices ° °
Digital TV| N ° .
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