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History

The first multimedia applications were written
in ASM.
(without an OS / standardized APlIs)
m Processing speed was low and RAM size
was small: ASM made full use of the
performances of the system

m But such programs depend on some
special hardware, porting them is not easy

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

History (2)

The use of OSes was getting popular in the field of multimedia
programs:
(without standardized APls)

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

m Applications are easier to write

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

m An OS may limit the performance

m Porting between different OSes is not easy
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L History

History (3)

The conclusion for now : Standardized multimedia APIs + OS
m New OSes are designed to implement the APls efficiently
m OSes dedicated to multimedia devices (Symbian for phones)

m Hardware is also designed to support these APIs : minimal
performance decrement

m Can shorten the developing period of an application
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L System Software

Multimedia APls

A set of APIs specialized for multimedia use :
m GUI components
m 2D/3D Drawing
m Movie/sound decoding
Hierarchy :
m Application
m Multimedia API
m OS/driver
m Hardware

APIs are used not only to provide useful functions but to utilize
hardware acceleration efficiently. OS is designed as light as
possible. Hardware acceleration is used if possible, otherwise upper
layers act for that.



System Software of Multimedia Systems and Device Overview

L System Software

APls

Although there are many libraries for many media, graphics libraries
are most popular and well-developed.

GDI/X11

DirectGraphics/OpenGL

SDL

Java



System Software of Multimedia Systems and Device Overview
I—System Software
L Gpi/x11

GDI/X11

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

Nowadays they are mainly used to implement GUI libraries, and are
not suitable for writing multimedia applications.
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GDI/X11 (2)

GDI:
m Rendering and drawing implementations are mixed-up

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

X11:
m Server/client model: flexible structure
m DGA/MTRR is used for 3D acceleration functions

m System runs on kernel mode, but APIs are not suitable to
utilize hardware acceleration
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L System Software
L DirectGraphics/OpenGL

DirectGraphics/OpenGL

DirextX and OpenGL are libraries for 2D /3D graphics.
DirectGraphics is only for Windows (part of DirextX)
OpenGL is implemented on many OSes.

Both make it possible to write hardware-independent code.

Microsoft

DIRECTX

penGL

Figure: OpenGL

Figure: DirectX
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DirectGraphics/OpenGL (2)

- (ON) Original Target Put weight on
DirectGraphics || Windows | 3D games (online) Speed
OpenGL Most OSes | Movies (offline) Quality
APls Update | Driver Support
affluent | frequent early
limited | (stable) late

Table: DirectX and OpenGL

Originally two libralies targetted different purposes, but now the
difference is getting smaller. On the Windows environment,
DirectX achieves better performance and more popular.
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L System Software
LspL

SDL

m Implemented on most of the PC environment
(cross-platform)

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

m Uses existing libraries if it can (like OpenGL,
DirectX)

SDL provides many functions for many platforms, )

but it is not intended to substitute DirectX or Figure: SDL
OpenGL. The purpose is to provide an APl which

is truly independent of OSes/hardware. Users can

select the APIs called by SDL as suits their needs.
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NEVZ

m For most of the PCs and other embedded systems
m VM + APIs
m Uses existing libraries if it can (like OpenGL, DirectX)

m Hardware-dependent coding is also available but not
recommended

Java uses VM, so it has high portability but slower than native
codes. An application can run on different platforms even without
re-compiling. Existing multimedia libraries are used for the
implementation, so hardware acceleration can be utilized efficiently.
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What should we use?

Clarifying the requirements are important. Here we show an
example.
m High performance:
m Only on Windows ... DirectGraphics
m Multi platform ... OpenGL
m Saving development cost on multi platform:

m Better performance ... SDL
m No recompile, web service ... Java
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L Devices

Devices

PC
Game console
PDA/Cell phone

iPod like devices
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PCs

m Multipurpose but not tailored for multimedia
m Office apps / Game / TV / Music / Movie (edit)...

Figure: Dynabook SS
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PCs (2)

m The device with the most processing power

m A lot of different possible hardware provided by many
manufacturers: Compatibility problems between hardware and
operating systems

Basically drivers mask the difference, but sometimes it diminishes
the true performance of special hardware, especially for multimedia.
Nowadays multimedia hardware is designed to exert its ability most
efficiently on multimedia APIs like DirectX / OpenGL.
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PCs (3)

Hardware:
m MPU : High frequency, high performance
m RAM : Fast and large
m GPU :

m Handles rendering, shading, texture mapping
m Suitable for vector processing
m Plays more roles than before

m OS:

m Windows, Mac, Linux,...
m Windows is dominant but can't neglect others
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L Devices

L Game Consoles

Game Consoles

9

-
e

g N
m Hardware dedicated to video games % « /’

m All the processing power is used for 3D WW%@& ’
graphics/sound/physics ""’tl,l,%” /

Figure: Xbox360
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L Game Consoles

Game Consoles (2)

m Very high performances for only one kind of application: video
games

m about 10x slower processors than in PCs but the same
performances for games (or even better)

m Cheaper than PC

Since there is no compatibility problem, there is no need to
virtualize (this was the case in earlier games consoles). But now,
games consoles use almost the same APls as in the PC environment
(it's thus easier to publish games on various systems). OpenGL/ES
is used in the PSP, and a DirectX-like API set is used in the Xbox.
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L Devices
I—F’DAs. Mobile Phones

PDAs, Mobile Phones

Multimedia

s
£ |4 message
L

m Basic applications: address book,
calendar, notebook / sms edition

m But these devices are also ready for:
games / TV / video / music

Figure: NOKIA6630



System Software of Multimedia Systems and Device Overview
L Devices
I—F’DAs. Mobile Phones

PDAs, Mobile Phones (2)

Requirements :
m Need for low energy consumption, low resources
m Limited processing power/RAM

Hardware :
m ARM architecture for MPU

Based on RISC (unified instructions, suitable for pipelining)
Sophisticated instruction set

Floating-point processing was not put much weight on
Frequency is slow, but can perform well for routine tasks
(e.g. mpeg decoding)

m Memory access is slow (complex addressing mode)

m GPU is still not popular but getting common

m Input : no mouse, buttons, pen
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PDAs, Mobile Phones (3)

symbian

Symbian OS Figure: Symbian OS
m Implemented only on ARM

m Containing APIs for multimedia : jpeg
decoding, OpenGL ES

Embedded Linux
m Larger overhead comparing to Symbian

m Affluent existing libraries (Java, OpenGL)

Figure: 3D on PDA
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iPod like devices

m Applications: Music/movie player

m Playlist/file management \

Figure: iPod
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LiPod like devices

iPod like devices (2)

Requirements :

m Real-time decoding

m Severe limitation of electricity

m Limited application (Music/Video player)
To shorten the development period, a general-purpose structure is
used. MPU is a special one (PP50XX by PortalPlayer), but its
architecture is based on ARM, which is popular in the field of Cell
phones / PDAs.
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iPod like devices (3)

An OS for ARM architecture can run on
iPod. It enables you to write an application ¢ 1

with ease. il
Since the spec of ARM is open, it is - \}\ .
possible to run other OSes on it. See = |
iPodLinux (http://ipodlinux.org/) to run . ___

Linux. )

Figure: iPodLinux
(http;//ipodlinux.org/)
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Digital TV

Figure: Digital TV

m Applications : TV, Movie, web

m Contents are provided not only raw
movies but also form of programs
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L Digital TV

Digital TV (2)

m Aflluent DSP resources and not very fast MPU

m Real time processing

m Large screen, no strict limitation for size, electricity
n

Java will be used for applications
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