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Abstract

Current Internet based multimedia modeling systems
and languages lack visualization based upon
integration of asynchronous events and deterministic
synchronization and triggering based upon such
integration. Modeling interactive and real world
systems needs such integration. The paper introduces
a modeling technique for reactive distributed
multimedia system based on triggers, active evenlts
and transformers. A scalable system of multimedia
clocks (time bases) associated with streams is defined
to control the synchronization of streams. Context-
related reactions to context-related situations are
detected with the use of an active persistent repository
to take care of asynchronous events, as well as
reactions to the external world.

Keywords: Asynchronous events, Internet based
languages, multimedia, synchronization, reactive
systems modeling.

1. Introduction

In the last few years, Internet has become
pervasive, and the demand for more realism in
multimedia based visualization is continuously
increasing. In order to achieve this realism,
multiple efforts in multimedia transmission [6],
multimedia modeling standards [7] and
multimedia rendering languages [3] are taking
place.

When using distributed reactive multimedia
systems, a number of multimedia streams and
aperiodic signals are produced in one local or
remote location, and are consumed in another
location. Multiple streams are synchronized with
each other, may be transformed, and the system
may react to asynchronous events. An aperiodic
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signal can interact with other streams or signals,
transform a stream (or group of streams), and
trigger another chain of events. Media types can
react to external stimuli (user intervention) or
their own content, or to some other media type
content. The repetition of the same actions does
not guarantee the same reaction due to the change
in context, past events, or the order of events.

Current modeling techniques are limited to
such model as ER diagrams and UML, and
current synchronization techniques are limited to
languages such as SMIL 2.0 [16]. These
techniques have very limited integration of
multimedia reactivity, computability, event based
triggering, dynamic altering of multimedia
attributes, and synchronization of multiple
streams. These models do not support
asynchronous events, loose ordering of events,
and automated dilation of time-scale in a group of
streams to preserve synchronization. In order to
model a real world phenomenon, this integration
is essential.

This paper introduces a new formalism
integrating  asynchronous and synchronous
events, deterministic events and triggers and
stream transformation for modeling reactive
distributed multimedia systems. A multimedia
stream is considered to be a particular type of
periodical signal. Both periodic and aperiodic
signals (along with the associated media content)
can cause a trigger to generate an event, one of
whose outcomes could be the activation of a
synchronization or transformation operation on
muitimedia streams. Clocks associated with
streams are defined to control their
synchronization. Context-related reactions to
context-related situations are detected by an
active repository, as well as reactions to the






