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BACKGROUND

The effective management of content is a key challenge in the digital era. The publishing of websites is
often a spectacular and expensive “once-off” exercise that delivers an impressive result in the short term,
but in the long term represents many challenges for content management and re-use. Currency of website
content rapidly becomes an issue. Similarly, many organisations have a wide range of text, image, sound
and video assets that are distributed on a range of systems, but which are poorly management and do not
facilitate searching, indexing or use, internally or externally. A range of tools for document management,
content management and website support do exist, but few are build with a mind to multilingual handling,
archival control of content and editorial control of publishing. The system developed by Prosentient
Systems for Digital Asset Management is targeted specifically to address the market gap in this area. This
white paper is a conceptual overview of the software function and current literature review of the state of
play in content management systems.

Further information about this software can be obtained from Edmund Balnaves, Prosentient Systems Pty
Ltd:

Phone: 0414 737 560.

Email: ejb@prosentient.com.au

Fax: 029212 0899

CONTENT MANAGEMENT

A Content Management System allows documents (web pages, and potentially multiple other document
formats) and metadata to be stored in a database through a simple user interface. Because the content is
stored separately from the presentation design, documents can be contributed by staff who do not need to
be familiar with HTML and complex publishing procedures.

Design and presentation aspects are handled by web designers who set up the appearance and functionality
of the site with HTML templates. After a site has been set up and handed over it can be updated simply
and consistently by pasting text into entry forms and single button clicks to preview and publish.
Navigational index documents are automatically rebuilt and metatags inserted to facilitate the operation of
search engines.

The separation of content also facilitates content re-use, and delivery in new technological formats (eg
XML).

Prosentient systems has built a system with core capabilities in the management and re-use of digital
content in a multi-lingual framework. The new Digital Asset Management System will have the following
features:

e ageneralised import engine capable to facilitate database capture of existing site content
(images and text)

e embedded XML handling and XSL publishing capability

e considerably expanded digital asset management facilities

e inherent multi-lingual capabilities

¢ enhanced content re-use facilities

While there are some (very expensive) tools for content management in the market, few of them take a long
term view of content management in terms of a library of digital assets, to facilitate content re-use. The
new version of this software will expand the metadata and thumbnail representation of multimedia content.

Variations in information design are addressed in the ability to specify different document types. This
allows for the tailoring of data entry form and the rendering of documents with different XML schemas.
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One-to-many and many-to-many relationships between documents can be realised through the concept of
attachments.

Access paths to core information content can be maximised through the combined use of generalised search
engines and structured index paths to information on a site or in a publication produced from the system.

DIGITAL ASSET MANAGEMENT

Systems designed purely for website content management and publishing generally do not address to key
issues: archival retention of information and multi-language handling. The focus on this new generation
publishing tool is to provide a framework which:

* facilitates flexible definition of document content (all content structures are internally described
in XML)

* provides a means of content management in a multi-language environment
* enforces the archival management of content and the editorial process of publication.
The effective management of digital assets of all types (image, audio, text) demands a system in which the

definition of content is flexible. The following screen snapshot from the epublishing system gives an
indication of the logical structure of the system:

InBox Content Presentation Loolups Wotldlowr

[Documents] [Collecfion] [Links] [Images] [Sownds] [Fdeos]) [Comfacts] [Surve

Draft Document

¢ Tile | Sestm | L | Twge ||

Published Document

Al Tie . Secton L Tyge . |
11 Alamed Registration B - Contact Us er1 Document

12 Amazing Trees IMontage Pages - Projects er1 Document

13 Amazing Trees Montage Pages - Bhowease  en Document

14 Anglo-Australian Observatory Obszervatory - gateway er1 Document

Content is organised by “content types”, and is maintained in a “draft”, “published” and “archival” form.
The attributes of each “content type” can be defined flexibly using an XML content description

LITERATURE REVIEW

Both at the national and International level, multimedia content creation is considered of immense strategic
importance [1,2]. The EEC Multimedia Educational Software observatory (MESO) final report sees a
“missing paradigm” for multimedia content production: it belongs neither in the processes for book
publishing, film production, software development nor game development. [3]. Publishers working in the
Educational environment have made a strong contribution to the production of multimedia content; they
have also been among the earliest to seek a means to manage content reuse, revision and regeneration [4,5].
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We use this terminology to express three different concepts. Reuse is the use of a given set of material in a
number of different publications, whether they be on paper, on the WWW (as HTML files) or in a CD-
ROM run-time systems. Revision is the process of changing content in a given system for the purpose of
publishing a new edition of the same core materials. Regeneration is the workflow processes that need to be
followed to create a revised version of a publication.

The importance of effective content re-use is highlighted by the rapid obsolescence of both technology and
knowledge assets, with a longevity as little as 18 months [6]. Such a rate of obsolescence demands the
building of content re-use systems that allow not only the repurposing of content into new technologies, but
also the effective management of resources in a broader digital asset architecture.

Indeed, the regeneration of multimedia content presents a challenge in every stage of the publication
process. The once-off publication of multimedia content might, of its nature, not require an inordinate
investment in the long-term management of the content itself. However, the rapid obsolescence of
information, both in its design or presentation elements and the very content itself makes the regeneration
of this content with revised or updated material an early exigency, particularly in the management of
Website Content [7] and in the Education arena [8].

The logical conclusion is that the content creator should in the first instance collect the component elements
of a multimedia publication in a database comprising the design elements, logical structure and multimedia
items themselves (text, audio, visual, etc). Multimedia capable databases are gaining some prevalence in
the industry.

However, such a content database presents not only a storage conundrum, but also a retrieval dilemma. The
Information Retrieval of multimedia content has been most extensively explored in the Library Science
literature. Early research and trials by Lancaster [9] led to the first large bibliographic databases such as
MEDLARS in the early 1970's. The 1990's saw a movement from a communication model of Information
retrieval to a behavioural model of information seeking [10], with detailed analysis of this process by
McCreadie and Rice [11, 12] and more recently applied in the multimedia context [13]. However, the
analysis of Internet-based search behaviour has tended to remain isolated from the discipline of Information
Research Behaviour, with recent papers such as Wang, Hawk et al [14] focussing on a communication
model of information search behaviour on the Internet. Research constructs described by Mann [15] in
1993 in his “methods of searching” model have been extended to the analysis of discipline-specific
“material mastery” in the behavioural elements of digital library usage [16]. However, the complex
Interaction involved in Information Retrieval is difficult to translate to an effective User Interface, and it
has been argued that such models for IR are more useful as a reference guide during the prototyping design
than as a concrete instrument for conceptual design. [5, 17]. Nevertheless, over large multimedia content
databases, the challenge of effective indexing of content is still being explored [18, 19]. Content indexing
of video and sound archives present particular problems [20].  The behavioural elements in the process of
information retrieval present a basic challenge not only in information retrieval, but also in the
maximisation of the re-use of content.

The Intersection of the problems of information retrieval with the management of libraries of digital assets
were highlighted by Wood et al [21]. The common use of one-shot queries in web-sites and similar systems
depends greatly on the specificity and relevance of metadata associated with the content. The structured
collection of metadata in itself can be a time-consuming task, and is itself very subjective. Santini and
Jain[22] explore the use of Interface design to maximise the contextual information implicit in the database
to enhance the process of retrieval.

The multimedia publisher commonly employs a variety of different tools for content creation [4, 23, 24].
The process of creation, therefore, can involve the complex Interaction of different content creation
systems. Work by Cheung & Chanson [8] shows the added complexity of reaching and identifying
multimedia resources over a heterogeneous network. They propose three different models: configuration,
user control and presentation. Complexities of the software management of multimedia content are
explored by Vazirgiannis et al [25] and Agoulmine et al [26]. Multiple methods of publication extend the
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concern of publishers into the area of product support as well as the production and distribution of their
content [7].

The production process itself is also compounded by the variety of tools and processes that go toward
multimedia content generation[27,28]. The Microsoft “White Paper” on “Content Management” explores a
largely linear view of the content management process [7], with little exploration of the issues of content
re-use. It does, however, examine the Interrelationship between content management and workflow of the
publication process. Indeed, workflow systems themselves are taking on conceptual elements of document
management systems (and visa-versa) [29]. The requirements of content reuse within Multimedia Content
Systems are explored by Liu and Hsu [30] from the perspective of document management systems, whilst
the high cost of multimedia content publication [31] makes content reuse important.  Nevertheless, the
integration of workflow systems will need to go beyond the domain of the publication generation and into
the arena of rights administration. Similarly, the complexity of the heterogeneous tool-set involved in the
content creation makes the computer automation of processes involved in the generation of content all the
more important. While the concepts underlying workflow management of business flows are well defined,
they tend to be poorly defined in the editorial management of content databases, although it is clear that
many concepts relating to workflow management apply; in particular:

* availability of graphical tools

* routing capability

* queue management of tasks

* management of events

* task and process management[32].

Issues of workflow control also Intersect aspects of “trouble management” described by Agoumine et al
[26] in the management of Quality of Service through the use of Quality of Service Assurance Systems. An
area of vital Interest is the integration of problem management and QOS management processes within the
content management process itself.

The “Content Management System” oriented to the generation of material specifically for website
publication has its roots in management of complex document content [Celentano, et al, 36]. Current
models for Content Management (such as those offered by Microsoft [7]) focus on the primary generation
and maintenance of website content, and their origins lie in simple content delivery mechanisms for web
publishing [24, 37]. Content separation from design is achieved either through Template-based approaches
to content publication, or more recently through use of XSL (Extensible Style Sheet) templates Interacting
with XML document formats[38]. This area of industry discussion is very topical, and is best followed
through current lists such as cms-list [39] and. The explosive growth of content management systems
highlights rather than diminishes the potential for some theoretical convergence in the area of content re-
use, as website publishers struggle with issues of currency, navigation and editorial consistency on their
sites.

The Library of Congress National Digital Library program illustrates the degree of intersection between
digital asset management and web-based content management [40]. Their efforts to construct a web-based
paradigm for information management and retrieval provide good indicators for directions that Content
Management Systems themselves are likely to pursue.

Finally, obviously, the issue of content reuse is active in the education community, with active efforts to

build systems that maximise the reuse of course material in CDROM and tutorial courseware preparation
[5,43, 44].
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