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ABSTRACT

The media and TV world faces new challenges such as the introduction of digital and interactive TV. In order to cope with the complexity of these new services, a well-structured back office is of prime importance. Today, efficient management of content is hampered by the proprietary formats used in the different software applications that have been developed by various vendors. Moreover, the lack of consequent metadata definition and usage worsens these problems.

The Vlaamse Radio en Televisie (VRT - the Flemish public radio and television station), the Vrije Universiteit Brussel and IMEC joined forces and started up the MPEG project. This project aims at digitizing and homogenizing the VRT back office. A standard format is being defined along with the relevant metadata. The Java Messenger Server is used to provide communication between the different software applications. This paper focuses on the design issues of this process.
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1. INTRODUCTION

In this paper, we will take a closer look at the common architecture of broadcasting companies, the deficiencies of this architecture and a model to resolve these.

A broadcasting company uses a plethora of applications for media content creation, manipulation and publication, examples of those are applications for audio and video editing, subtitling, broadcasting, play list creation, etc. Most of these applications have to communicate with each other, which is made difficult by their various proprietary and legacy data formats as well as their proprietary database structure. Currently, an interface is needed for every pair of applications that exchanges data.

These inefficiencies can be eliminated by the creation of an open, scalable and manageable architecture. This architecture connects all applications to a central hub, instead of using peer-to-peer connections. The central hub allows for the collection and management of metadata.

2. problem statement

2.1 Contemporary software architectures

As all applications have their own proprietary and unique data format, they cannot exchange data out-of-the-box. This problem has been solved by creating an interface for every combination of two applications that have to communicate with each other. This means that almost “n x n” interfaces have to be created to allow data flows in both directions (illustrated in figure 1).
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Figure 1. Typical contemporary software architecture for four applications.

2.2 Shortcomings of this architecture

· Every application has its own proprietary format for importing and exporting data, there is no standard format that can be interpreted by all applications. This implies that every application needs many interfaces to interpret the data format of many different applications.

· The plethora of applications makes it hard to map the data flows within the organization and to keep all data consistent. Moreover, it is difficult to consistently gather the interesting metadata -which is inherently available when applications communicate- from the information flows.

· The model is not scalable, since every new application requires the creation of as many interfaces as there are applications it needs to communicate with. These applications will need an extra interface to communicate with the new application as well.

3. Proposed solutions

3.1 General idea

The idea is to make all control data between the different applications pass through a central point, which uses a standard format, marked-up in XML (see figure 2). Data such as video and audio streams are being transferred by the use of point-to-point connections and do not burden the central hub.
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Figure 2. Software model for four applications with a central hub.

This guarantees the scalability of the model, because every new application now only has to convert its own proprietary format to the standard format and vice verse. Every application has to communicate with other applications via the central hub, reducing the number of interfaces that need to be created.

Moreover, the data can now be managed and stored centrally, which enforces its consistency. Additionally, it is now possible to extract metadata from the system with very few efforts (e.g. what was sent to whom by which application). 

3.2 Communication between applications

The Java Message Service (JMS), part of the Java 2 Enterprise Edition (J2EE) is used for delivering the messages in the standard format. In particular, the publish/subscribe paradigm is being used.

An application can register on and connect to a given topic (subscribe to the topic) if it is interested in the data of other applications that is handled by the aforementioned topic. When a subscriber to the topic has information that could concern any or all of the other applications, it sends those data to the topic (publish on the topic). This message is then distributed to all the subscribers (figure 3).
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Figure 3. JMS structure when using a topic.

The downturn of JMS is that it is a Java technology, which also means that it is only available to Java. Using Simple Object Access Protocol (SOAP) message calls can solve this problem, but the discussion of this solution falls outside the scope of this paper.

3.3 Collecting metadata

The central part of the architecture allows us to catch the metadata about how the applications communicate amongst themselves. This can be done by logging all messages on the topics of interest and storing them in a central database.

Naturally, these are not the only metadata of interest. When a scene is cut during video editing, valuable metadata would be where the scene had been cut, by whom, etc. This can only be achieved by inserting hooks into the applications, which communicate this to the relevant topic via the JMS. This information is then sent to all subscribing topics and can centrally be stored in a database. 

4. CONCLUSION

This paper discusses the inefficiencies of the architecture used in current media companies. Those include lack of integration causing possible data inconsistency and lack of efficient and consequent use of metadata. These problems need to be alleviated to meet the new requirements of digital and interactive television. Therefore, the MPEG project team proposes a scenario for total integration of the different applications in the back office, using XML and J2EE technology, which is now being implemented. The different data formats are standardized to XML and the framework for using and storing metadata is enforced. The central messaging system -JMS in this project- allows all applications to communicate with each other, while keeping the data consistent.

The use of standard technologies ensures the future compatibility and the use of a platform independent programming language contributes to the expandability of the developed solution.
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