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The concept of service-oriented architecture (SOA) is currently being introduced in
professional broadcast environments. It offers, in principle, a more effective way of
integrating systems in a production platform.

This article illustrates the concept of SOA and describes an actual implementation
that has been used in a proof-of-concept study. This study demonstrated the
archiving of news as an integrated end-to-end process. The experience gained gives
an insight into where, as an integration platform, the benefits of service-oriented
architecture lie ... and also where specific challenges might arise.

1. Introduction

Today, the daily operations required on news productions are extremely fast moving. Current contri-
butions must be provided within a very short time, sometimes even during the current news broad-
cast. The time taken to get from an idea to realization of a product, e.g. a programme or item, is
becoming shorter and shorter.

Due to changes in usage behaviour, new distribution channels – such as online – have to be fed with
content in parallel with the conventional distribution channels, i.e. TV and radio broadcasts. For an
optimized utilization, a “Tri-Medial” approach is required.

In addition to increasing the effectiveness of news production, there is also a demand for cost sav-
ings. These costs comprise not only the acquisition costs, but also maintenance costs as well as the
costs of making future modifications and enhancements.
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EBU TECHNICAL REVIEW – 2012 Q2 1 / 9
M. Elser, A. Ebner and R. Zimmermann

http://www.amwa.tv/


NEWS ARCHIVES
Two factors are essential to fulfil the requirements of effectiveness and cost savings: firstly, the con-
tinuous optimization of processes and, secondly, the avoidance of media gaps. Both requirements
have an impact on the selection of technology and therefore on the systems. To support the above
requirements, the systems in the production domain need to communicate with each other. This
requires concepts that describe the procedures for the exchange of information (metadata) and
material (essence), as well as adequate interfaces for system integration.

2. System integration

2.1. Today’s practice

The current approach to eliminating media gaps, or optimizing media processes, is the development
of additional interfaces between the systems involved. This approach always raises the question:
which of the manufacturers involved has to implement the additional interfaces and the mappings of
metadata, typically for every single integration task?

This type of system integration has its limitations in an established system environment, where addi-
tional interfaces should be implemented in a flexible, fast and easy way, since the interfaces were
specifically designed for a dedicated application. Also, a special metadata exchange format, includ-
ing the associated mapping of metadata, has possibly been developed for this specific integration
use case. Its re-use in any other use case is therefore limited or even excluded.

So the problem is already apparent. We no longer speak of the number of interfaces being identical
to the number of systems. The total number of interfaces now exceeds the number of systems by a
factor of many times. The variety of system connections leads to very high complexity – and thus
costs – which grow disproportionately with each application. A single additional interface may be rel-
atively inexpensive – but the sum of the costs for implementing the new interfaces in every con-
nected system is certainly not negligible.

This architecture of tightly-coupled systems will be accompanied by other effects. The need for a
system update that has implications for its interfaces would immediately affect all the connected sys-
tems. They also need to be updated accordingly – creating a kind of domino effect for interface cus-
tomization while the system is already operational. This creates a great potential for instability.

2.2. A different approach

First and foremost, we must reduce the total number of interfaces. The question is: how can we
achieve this while also maintaining the required communication between the systems?

This type of integration is already in use to a certain extent, e.g. the systems are usually connected
by an interface to a central system such as a production CMS (content management system). How-
ever, the workflow control, the exchange and the mapping of the metadata would then be proprie-
tary. For any modifications, adaptations and connections to additional systems, you are always
locked in to your CMS vendor.

The goal should be the implementation of an open integration platform as an independent system.
This integration platform takes control of the mediation (see Fig. 1) of messages between systems.
To ensure a non-proprietary integration of systems, the open integration platform must provide tools
that allow the adaptation of the interfaces of the connected systems, and which support the develop-
ment and execution of workflows. Such platforms are known as “Enterprise Service Bus (ESB)” and
are based on the concept of a Service-Oriented Architecture (SOA).

The open integration platform ensures the reduction to only one integration interface per system and
also ensures that the workflow control is separated from the individual systems themselves. This
reduces the complexity of the systems and is a step towards the unification of the individual sys-
tems.
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Such a platform offers further potential for optimization of metadata exchanges. Since the format of
exchanged metadata may differ between the source and the target system, an adjustment or trans-
formation is required. A point-to-point mapping of metadata – even on the basis of an ESB struc-
ture – would cause a non-manageable number of format changes and transformations. At this point,
it is time to rethink this approach, also with respect to the integration of metadata interfaces, and to
look for other – more effective – alternatives.

One of these alternatives is the implementation and usage of a single format for the exchange of
metadata that is used in the platform. This, of course, takes a great deal of effort during the design
phase, since you have to look after the harmonization of metadata and to define a common data
model (see Fig. 1). The main advantage is derived from the fact that only a single format transforma-
tion of the interface into the exchange format of the platform is required. This significantly reduces
the effort of transformations to only one per system. Changes at the interface would then only affect
a single interface-specific transformation.

There are typically several options for the implementation of the metadata transformations. The
transformation can be integrated directly in the ESB platform itself, in a separate adapter, or in the
connected system by implementing a unified and standardized interface. Advantages and disadvan-
tages of the three variants are described later in more detail.

The concept of an open integration platform has been implemented and tested in a Proof of Concept
(PoC) study. An ESB was established as an integration platform between individual systems – and
the Broadcast Metadata Exchange Format (BMF) was used for the exchange of metadata within the
ESB.

3. Basics

The aforementioned Service-Oriented Architecture (SOA) provides the way to move from a spider’s
web-like system environment, with its tightly-coupled systems, towards a system environment of
loosely-coupled systems.

3.1. Service-Oriented Architecture

An SOA-based system environment consists of individual services that are loosely connected with
each other by a service bus (see Fig. 2). From a technical perspective, there is only one direct con-
nection between the service and the mediating bus. Services do not “know” each other and are com-
pletely independent. The loose coupling of services to a composition is defined inside the service
bus by processes. A process describes the orchestration of services with each other towards a pro-
fessional workflow.
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Figure 1
Integration platform for multiple systems
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The independence recovered by the loose coupling of systems allows for a more flexible overall
architecture. This type of system environment is easily scalable and extensible in comparison with a
spider’s web-like system environment. The integration of new systems is thus potentially cost-effec-
tive in the longer term and has a lower implementation effort.

This advantage has also been recognized by system vendors in the broadcast industry, as they are
now offering service-oriented interfaces for their systems, allowing an easier integration into existing
SOA-based system environments.

3.2. Standardization of service interfaces

Systems from different vendors, which generally serve the same purpose (e.g. systems for transcod-
ing of essence), have usually very specific service interfaces, which differ in their functionality, com-
plexity and the data model applied. This vendor-specific service interface leads to additional
integration effort in the service bus when replacing systems in a SOA (see Fig. 3, example 1).

A possible solution is the definition of unified service interfaces that abstract and unify the functional-
ity of vendor-specific service interfaces. This approach is the intention of the Framework for Interop-
erable Media Services (FIMS) project – a joint project of the European Broadcasting Union (EBU)
and the Advanced Media Workflow Associa-
tion (AMWA). The aim is to standardize ven-
dor-independent, interoperable media services
(Fig. 4). For this purpose, the project defined a
framework of standard interfaces that describe
common and recurrent functionalities in the
broadcast area. In the current version of the
FIMS framework, service interfaces for
transcode, capture and transfer functionalities
are specified. Other service interfaces, e.g. for
quality control (QC), are planned for the future.

The use of standardized service interfaces
decreases the integration effort tremendously
when replacing systems at a later time, since
the functionalities used – and the data
exchanged between the standardized service
interface and the service bus – will remain
largely unchanged. Ideally, system replacement with the usage of standardized interface won’t lead
to any additional integration effort (see Fig. 3, example 2).

In addition to the direct integration of systems through a standardized service interface, there is also
the possibility of system integration over a so-called adaptor. An adaptor is always used when a sys-
tem does not support or offer the required standardized service interface. Adaptors translate the
vendor-specific features and metadata into the functionality and the data model of the standardized
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Figure 2
From spider’s web to service bus
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service interface. Thus, it is also possible to integrate systems that do not have a standardized ser-
vice interface (see Fig. 3, example 3).

Besides the use of standardized interfaces within a SOA to reduce the integration effort of new sys-
tems or the replacement of systems, a unified metadata exchange format that describes all relevant
business objects for the entire business process is useful. Each business object contains all techni-
cal and descriptive information relevant to the process. The data of a business object is added and
changed from the various services that are used in each process.

Since most manufacturers use vendor-specific metadata formats in their interfaces, the information
that is exchanged over these interfaces has to be transformed into a standardized metadata format.
In principle, the transformation can be realized either within the service bus or can be outsourced as
a separate service dedicated to this task (and connected to the ESB). In the first case, the transfor-
mation from the source format to the central unified metadata format is handled in the so-called
mediation layer. However, to keep the service bus independent of possible changes in the central
unified metadata format, it could be useful to outsource the metadata transformations into appropri-
ate services. This leads to an even stricter separation between the workflow described in the pro-
cess and the information exchanged.

4. Proof of Concept

To apply the described concepts of a SOA, a practical study in the form of a Proof of Concept (PoC)
for a media-environment-based workflow has been implemented. With this implementation, the
practical applicability of the SOA approach – starting with the process design, then the implementa-
tion up to the point of a stable running system – should be checked and relevant insights should be
gathered.

The implementation of the PoC was a collaboration of different companies from the media and IT
domain. These companies Annova, arvato (formerly S4M), IBM and the IRT together defined the
workflow and worked on the overall integration.

4.1. Functional workflow

The workflow realized consists of two main sub-processes (see Fig. 5): (i) the metadata transport
describing a news programme and all related news items from the production to the archive domain,
and (ii) the essence transport of all videos (Clean Feeds), which were used in the various news
items, from the production to the archive content management system. The archiving of the entire
newscast transmission was not considered in the implementation. Of course, the necessary linking
between the metadata and the associated essences on the archive side was implemented.

For the PoC implementation, different systems were integrated into the SOA-based environment. In
the PoC scenario, the Open Media newsroom system – with which the news programme is concep-

Figure 4
Media Service with FIMS Adapter (Source: FIMS White Paper 09/2011)
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tually designed (see Fig. 6) – builds the source of descriptive metadata relating to the content of the
news programme and all news items. From this data source, the relevant information must be sub-
mitted to the archive database, FESAD (content archive).

The essence management system in the production domain is VPMS. The VPMS system manages
all the video items produced, which can be accessed from Open Media. In the archive domain, a
second VPMS is applied to manage the archived essences. Before the essences can be stored in
the archive VPMS, a transcoding is done by using Carbon Coder, followed by technical quality con-
trol with the MXF Analyser Professional. The Carbon Coder generates a new high-res (MXF) file and
a low-res file. During the quality-control (QC) step, the newly-generated high-res file is checked
against standard conformity and optional specific user requirements.

All the systems mentioned were integrated as an SOA environment. This was done by connecting
them to an Enterprise Service Bus (ESB), which plays the central role of mediation between the indi-
vidual systems. For the control of the defined workflow – when to call a system with certain informa-
tion and what conditions must be fulfilled – a process control is used, which is also connected to the
ESB. In the PoC, the IBM WebSphere integration platform was used for this purpose. This includes
in detail an IBM Business Process Manager, which also includes an ESB. For the process design
and development, the Lombardi tool from IBM was used.
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Figure 6
System design of the Proof of Concept
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Overview of sub processes
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Nearly all the systems supported web-service interfaces that could be directly used for the integra-
tion to the ESB. An exception was the Carbon Coder, which provides a proprietary XML-based API.
Direct communication via a web-service interface was not supported at the time of integration. For
this reason, the adaptor concept was applied to integrate the Carbon Coder (see Fig. 6). The imple-
mented adaptor provides a “FIMS web service interface for transcoding” to the ESB and, for interfac-
ing to the Carbon system, uses the Carbon Coder API functionality. From the viewpoint of the ESB,
the transcoding sub-system is independent of the Carbon Coder specific API, since the connection
is made on the basis of the single FIMS interface.

The metadata exchange was implemented on the basis of a central metadata format, the Broadcast
Metadata Exchange Format (BMF 2.0). Inside the ESB, BMF takes the role of a unified metadata
language – a kind of lingua franca (bmf.irt.de). It uses only a small part of BMF, which is relevant for
the PoC use case, i.e. data used to describe a news programme and its items. The relevant informa-
tion that is retrieved from Open Media is first mapped within the ESB into the BMF format. This is
done using an XSLT transformation. Subsequently, the metadata is transported via the ESB to the
FESAD system. Therefore, the BMF data is transformed into the specific FESAD format in a second
step and is finally adapted to the corresponding interfaces of the FESAD web service. The advan-
tage of this solution can only be seen again clearly, if more than two systems – as a metadata
source or sink – are integrated in the future. Starting from a central metadata format, such as BMF,
only one transformation to the native metadata format is required for future system extensions.

5. Results

5.1. Lessons learned

For a successful SOA integration, a mature and detailed process definition is a fundamental basis.
The effort on the process definition is relatively high, requiring multiple iterations and in no way
should be underestimated. During the PoC, the whole process had to be adapted such that not too
many simultaneous sub-processes were active, due to the load on some of the integrated systems.
It therefore had to be changed from parallel to serial sub-processes. In summary, the experience
during implementation of the process should be mirrored into the process design.

A further important aspect is the error handling. This was implemented during the PoC only in a
basic functionality. In a productive environment, the scope should be extended to the requirements
in productive use. The following have to be defined: (i) which processes are triggered if, for example,
a system does not respond, and (ii) which action to take in the case of quality control with a negative
result. Certainly, the error handling should be largely automated. There will also be the need for
human interactions by responsible staff, which must be included in the process definition.

In the PoC, only the creation of new records in the archive was considered. In a productive environ-
ment, of course, functions such as modifying or deleting records are relevant too and must be taken
into account. A supporting ID concept within the system architecture is important, so that relevant
records could be identified over system and process boundaries at a later time. One possible solu-
tion would be to manage a central ID table within the ESB, in which the system-specific IDs of the
records are stored. It would also be conceivable that a comprehensive, uniform ID to each record
will be stored in all connected systems. Furthermore, it is necessary to define appropriate responsi-
bilities and authorities for the individual systems and actors in the overall process. There are ques-
tions to clarify about when and by whom a record can be created, may be modified or deleted.

Integration of the web-service interfaces of each system, by using web-services standards (WSDL,
SOAP), presented no problems. But, of course, for mapping of the specific data structures and the
associated use of the interface, special expertise in broadcast-specific systems is necessary. This
expertise does not become redundant by using the SOA-based approach. Special knowledge of the
systems was also necessary for the implementation to be able to perform more complex system
logins.
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On the other hand, when using a SOA framework as an integration platform, expert SOA knowledge
in for example, process design, is also required. This know-how has to be established in the appro-
priate departments at the broadcaster. Knowledge of the corresponding development tools is abso-
lutely necessary, especially if adapting and changing the workflow and processes, or if integrating
new system components into such an architecture.

5.2. Outlook

The results of the Proof of Concept study clearly show that media production workflows can be
implemented in a service-oriented architecture. Of course, an increased integration effort has to be
expected when moving to SOA or if starting from scratch. However, this must be taken into account
with the subsequent simplification in terms of integration and workflow customization. Since SOA is
fairly new to the broadcast domain, appropriate economic comparative data are missing. With
regard to the use of SOA in the media domain, more specific aspects have to be analyzed in more
detail. This applies for example to the high-performance handling of large data sets in a SOA plat-
form.

A very interesting aspect that should be thoroughly considered is the scenario where the complete
SOA platform is replaced. In this case it needs to be clarified what side effects have to be consid-
ered by this type of integration. An appropriate way for a replacement has to defined.

An in-depth analysis is required regarding the aspect of costs, particularly the maintenance costs.
With this type of integration, the dependence of the interfaces between systems no longer exists,
which is a factor that may well have a positive impact on follow-up costs.

Currently there are no validation models for SOA platforms in the media and broadcasting domain.
Likewise, it is difficult to integrate test procedures used to evaluate a running workflow. Regarding
these points, further developments are certainly required in the future. This includes the reliability
aspects of a SOA platform which need additional research and related concepts.

Furthermore, the question arises: what other interfaces can be standardized? Currently, FIMS
defines the interfaces for transcoding, capture and transfer. The FIMS initiative will work on addi-
tional definitions for common interfaces in the media industry. An interesting point will surely be the
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Quality Control (QC) which is automatically performed to an increasing degree in media houses. QC
is currently a topic in various working groups (e.g. EBU SP-QC). The goal is to improve the interop-
erability of such QC tools and define a common terminology for problems detected by QC tools.
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