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Abstract

This paper describes a novel approach to implement multimedia access platforms: reconfigurable oriented co-
design. Nowadays we observe a rapid and mutant evolution of multimedia standards and its de facto adoption into
many consumer electronics, such as audio/video appliances, digital set-top boxes for TV access networks, mobile
technologies and portable digital assistants (PDAs). Among the disadvantages of current multimedia access
platforms, we can mention the relative high cost, the very short obsolescence cycles, the communication and
computational performance limitations, the large sizes of software components, and system architectures that do
not match future multimedia standards requirements. To overcome these, we propose the use of a reconfigurable
computing architecture to implement a family of multimedia access platforms. As an example, we present an
implementation of a multimedia access platform that runs a web browser (HTML 3.2 compatible) over a 32-bit
RISC microprocessor, described using less than 256 Kbytes of data to represent software and hardware

components on a FPGA (Field Programmable Gate Array).
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1 INTRODUCTION

We observe in the last 10 years a large-scale adoption of
multimedia standards into consumer electronics products.
Both the need to assure compatibility among
manufacturers and the fast growing multimedia consumer
market respond as major causes for this.

Consumer electronics industry and mass multimedia
Content providers — such as TV networks, Web/Internet,
the music and the movie market — pose hard requirements
on  storage, processing, delivery and interaction
Capabilities.

Multimedia appliances more and more have to deal with
Multiple media and channel formats, and to cope with
bflndwidth restrictions, stronger interaction requirements,
higher quality media display, intellectual property
Management, and shorter obsolescence cycle.

We propose a novel approach for the fore coming
Multimedia architectures, based on the paradigm of
fconfigurable computing and modular multimedia
Grcuitry, with obvious advantages in exploring algorithm
Parallelism and enabling a functional upgradability,
therefore improving the lifetime for consumer terminals
and also reducing the time to market, both for
Manufacturers and content providers.
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As a proof of concept, our proposal includes the
deployment of a family of multimedia platforms: a series
of devices with increasing complexity and functionalities,
based on a modular and incremental reconfigurable
architecture.

The first member of this family should be able to offer
essential multimedia services, such as web browsing and
e-mail facilities, making it possible to alter the status of
digital exclusion noticeably in the lower-income classes,
specially in the developing countries.

Subsequent members should incorporate more complex
multimedia functionalities, such as CATV tuning, video
decoding, networking and interactivity with service
providers.

This paper addresses the concept of convergence of
reconfigurable computing and multimedia platforms to
guide a strategic approach towards the design and
implementation of fully reconfigurable multimedia
platforms, which we foresee as a strong candidate for

future consumer electronics multimedia platforms
standard.

2 MULTIMEDIA STANDARDS

Multimedia platforms receive, process and display

multimedia data (audio, video, text). There are several
formats for encoding media streams and produce packets
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of data, which travels through a network and can be read,
decompressed, processed and rendered for proper display.
Popular formats include JPEG, TIFF, GIF, BMP for
image; WAV, AIFF, MP3 for audio; AVI, MOV, MPEG-
1, MPEG-2, for video, and more recently DivX, based on
MPEG-4 codecs.

MPEG (Motion Picture Experts Group) [MPEG] is an
international workgroup of ISO/IEC in charge of
developing standards for compressing, processing and
coded representation of multimedia (video, audio,
metadata and combinations).

By complying with a common format, devices from
different manufacturers can communicate and exchange
media (interoperability). MPEG objectives mainly address
the reduction of the number of parameters/information
contained in images/video/audio (without loss of
perceived quality) and to describe a bit stream format for
coded video/audio, assuring high quality, low cost,
“reproducibility” and, of course, interoperability.

MPEG-1 (1992) [MPEGI1] describes technologies for
compressing, storing and recovering of video/audio in
digital networks. The popular MP3 audio format derives
from MPEG-1 Audio part. MPEG-2 (1994)
[Watkinson99] addressed digital television, and brought
several improvements over MPEG-2. Current satellite TV
and DVD video coding and transporting schemes are
based on MPEG-2 format.

MPEG-4 [MPEG4] came to establish standards for
multimedia applications, and introduced better codecs for
audio/video. MPEG-4 is still ongoing, and more tools are
to be released. So far, few manufacturers have introduced
MPEG-4 based products (hardware/software) into the
market. The whole standard is supposed to cover a wide
range of applications, resolutions (media quality) and
bandwidth restrictions, depending on the target market.
The DivX video format, which is rating popularity in the
Internet, derives from MPEG-4 video format. Such new
codecs exhibit very good media quality with relative less
storage demands, and their adoption promises to increase
in the near future.

More recent initiatives are not oriented anymore to media
compression, but to content description, indexing and
management (e.g., MPEG-7 and MPEG-21, under

development).

We envision a future with extended usage of media
browsers, a larger offer of networked multimedia content
providers, and high quality audio/video terminal display.

Given this evolving scenario, reconfigurable computing is
the most attractive approach to implement multimedia
terminal (user) platforms, and respond fast to the
introduction of new standards, formats and applications.

3 RECONFIGURABLE COMPUTING

For many digital systems, general-purpose processors do
not provide enough processing power for satisfactory
operation in real time environments. Specialized
computational resources are frequently used for improving
the available performance, such as Digital Signal
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Processors (DSPs) and application specific processors
[Lanner95].

One relatively new approach is to improve the available
processing power of dedicated systems by implementing
application  specific circuits in FPGAs  (Field
Programmable Gate Arrays).  Although still more
expensive than customized circuits, FPGAs provide a
simplified project environment with a lesser cost.

The most attractive feature in operating with FPGAs is its
capability of re-synthesize an entire new digital system on
the fly. The component cost can be amortized compared
with several circuits in operation in the same device. In
this way, the reconfigurable computing and, mainly the
reconfigurable hardware, can be considered as a method
that tries to mix the programmability of systems based on
processor with the reconfigurability of the hardware on the
FPGA.

Advances in chip integration technologies have made
possible the entire System on a Chip. This kind of systems
integrates programmable processors and dedicated
hardware components, allowing entire systems to be
integrated into one only chip in such a way that
performance requirements for the applications that have
multifunctional nature can be achieved.

Projects with such characteristics are extremely complex,
because decisions taken in the beginning of the project
tend to cause great impact over the final performance, and
also because the IC design has a fast market insertion.

As new standards are released and new applications
appear, it is important that the device (in which
applications  should be  implemented)  exhibit
programmability, reconfigurability and scalability. With
these three properties, a posterior higher processing power
(for running new applications with higher computational
cost) can be reached only with a small adjust in the
parameters of the architecture and code re-synthesis.

With these alternatives in hand, it becomes easier for the
Engineers to create chips and systems based on a kind of
architecture that supplies efficient and optimized solutions
for a determined application domain, by just tuning and
adjusting the reconfigurable elements presents in the
architecture and in the system for holding the application
being created.

The Reconfigurable Computing field appears as 2
technological alternative that can customize itself, W{th
easiness for the use of a general-purpose processor whil

keeping the advantages of dedicated hardware
performance.
With this inherent speed and adaptability, the

reconfigurable computing has a great potential to
explored specially in applications that need a go
performance with rapid prototyping, reducing designing
time and cost in project phases (developments
implementation and testing), and adjusting actual working
parameters of most modern applications.

It is a suitable substrate technology to support OUf
developments towards the desired degree of achievements:





















