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Abstract: Communit y hosting enginessupport professional,scienti�c and recreational
communication and collaboration for communities of practice on the Internet. The suc-
cessof communit y hosting for professionalsand scientists in engineering disciplines or
the humanities depends on the communit y engine's capabilities to re
ect the discur-
sive hypermedia knowledge in crossmedia sets, drawings, animations, pictures, digital
videos, texts etc. The rapidly changing needsof the communit y, the trend for multidisci-
plinary work and research, and the challengesof sophisticated multimedia technologies
demand novel approaches to 
exible, evolving, adaptable, and interoperable commu-
nit y engines.Thus, we intro duce a novel, self-re
exiv e information system architecture
called ATLAS to support communities by multimedia serviceson the basis of the mul-
timedia content description interface MPEG-7 . As a proof of concept we present in this
paper a variety of communities of practice supported by ATLAS.
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1 In tro duction

Communit y hosting support for communities of practice [Lave and Wenger,1991,
Wenger,1998] for engineering,science,the humanities and even for recreation
is a challenge for several reasons.Principles like legitimate peripheral partici-
pation, group knowledge,situated learning, informalit y and co-location have to
be taken seriously in the design of the communit y engine. The communit y en-
gine should also re
ect the social learning processestaking place. In addition,
demandschangefrom communit y to communit y while communities may not be
able to expressthese needsin the beginning. Finally, multimedia technology is
rapidly developing,creating new requirements on hardwareand network capabil-
ities. How can communit y system developers designdomain-independent infor-
mation systemse�cien tly for the rapidly changing communit y needs?How can
the hosted communities e�ectiv ely participate in the development of their com-
munit y portal? The hosted communit y requiresan information systemarchitec-
ture that allows them to add, remove and exchangeservicesin their communit y
portal anytime and anywhere. The support of domain-independent, communit y
enginesas described before,consequently leadsto increasede�orts in maintain-
ing and developing theseinformation systemson-the-
y . Thesecomplexity issues
comealong with content issues,as the full spectrum of multimedia technologies
needs to be supported. Since digital contents have a dedicated semantics for
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each user and each communit y, dynamic context management conceptsare re-
quired. Therefore, multimedia metadata descriptions are a key component for
transparent and 
exible multimedia management in and betweencommunities.
Even more, the maturit y of communit y hosting is increasedby providing the
complianceto one or more metadata standards.

In this paper we intro duce the concept of a self-re
exive information system
architecture, called ATLAS. Thereby, we will point out the novelty of our ap-
proach comparedwith the state-of-the-art communit y hosting implementations.
We will present a range of applications from cultural heritage management to
entrepreneurial e-learningand even up to scholarly education in the humanities.
The paper closeswith conclusionsand an outlook on further research.

2 ATLAS: A Self-re
exiv e Information System Arc hitecture

The semantics of non-verbal digital multimedia contents are very hard to cap-
ture either manually or automatically for any communit y of practice (CoP).
The episodic knowledge represented by a multimedia artifact is a not neces-
sarily shared set of interpretativ e acts emergedfrom discursive assignment of
narrativ e acts [Nonaka and Takeuchi, 1995, Klamma et al., 2005a]. The concep-
tual knowledgeof a multimedia artifact is the set of terms created or linked in
the practice of discourseswhich forms the multimedia ontology of the discourse.
The development of a sharedpractice integrates the negotiation of meaning be-
tweenthe members as well as the mutual engagement in joint enterprises and a
common repertoire of activities, symbols, and multimedia artifacts. By joining
conceptualand episodic knowledgecreation processeswith semantically enriched
multimedia, we extract a communit y terminology to categorizemultimedia arti-
facts and put them in the context of organizational knowledgecreation processes.
This keepsthe discourseongoing, while metadata captured by metadata stan-
dards serve as the vocabulary of transcribed multimedia artifacts. Part 5 of the
MPEG-7 metadata description standard [ISO, 2003] providesadvancedmultime-
dia description schemesto describe and managemultimedia artifacts and collec-
tions. Hence,MPEG-7 featuresare usedto capture the explicit knowledgeand to
allow usersbrowsing by categories.In this aspect an MPEG-7 inherent graph de-
scription is usedto expressthe semantic and episodic relations betweenobjects.
MPEG-7 can be extended for arbitrary purposesthrough the data de�nition
languageXML Schema [Brown et al., 2001]. This guaranteesinteroperabilit y of
the communit y enginewith other information systems.

In order to let communities decideon the features of their communit y por-
tal during constantly monitoring the impact of these activities onto the com-
munit y, we have developed the novel self-re
exive information system architec-
ture ATLAS (cf. Figure 1) together with a communit y-centered development
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Figure 1: Self-re
exive Information SystemArchitecture ATLAS

process.The Architecture for Transcription, Localization, and Addressing Sys-
tems (ATLAS) therefore combines approachesfrom various disciplines (such as
software engineering, sociology and cultural sciences)led by the idea of tran-
scriptivit y as a design principle of computer science[Jarke and Klamma, 2005,
J•ager, 2002]. The development processis built on ideasof joining usability and
sociabilit y [Preece,2000] by constantly assessingand supporting communit y
needs.In its re
exiv e conception the socio-technical information systemsdeve-
loped on the basisof ATLAS are tightly interwoven with a set of media-centric
self-monitoring tools for the communities. Hence, communities can constantly
measure,analyze and simulate their ongoing activities. Closing the cycle, com-
munities can better accessand understand their communit y needs,which leads
to a tighter collaboration betweenmultimedia communit y information systems
designersand communities. Even more, the server architecture of ATLAS allows
communities to add, remove and exchangeservicesin their communit y portal at
runtime. Next, we intro duce several communities hosted by ATLAS. The wide
range of application domains provesthe 
exibilit y and adaptabilit y of ATLAS.

3 Comm unit y Hosting with ATLAS

Communit y hosting with the ATLAS information system architecture is based
on the LAS (Lightweight Application Server), a highly extensible lightweight
middleware server. LAS is a platform independent Java implementation that
can be 
exible (re-)combined among various tools and communities. The open
LAS Java API and its conceptscan be usedto extend the server's functionalit y
basedon a communit y's speci�c needs.Core servicescover user and communit y
management, management of accesscontrol lists, security and authorization ma-
nagement. A variety of databasesand internet serviceslikeFTP are connectedas
well. For collaborative support we use the BSCW system [Appelt, 1999] which
is connected via XML-RPC. In order to support multimedia-centric commu-
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nit y hosting, LAS provides a set of MPEG-7 services that o�er methods to
create, retrieve, update and delete persistent XML basedMPEG-7 documents.
These MPEG-7 servicesuse the Apache XMLBeans XML Binding framework
[Apache, 2006] for convenient navigation on the MPEG-7 documents. Each ser-
vice derived from this classinherits support for accessingan XML databaseand
for using the MPEG-7 binding classlibrary generatedfrom the MPEG-7 XML-
Schema[Brown et al., 2001]. Hence,LAS MPEG-7 servicesonly allow valid ope-
rations to be performed on the MPEG-7 documents. The MPEG-7 documents
of LAS are stored in an XML databasesuch as IBM DB2 Version 8 [IBM, 2005]
that can be accessedvia a built-in LAS component DB2Connector. In addition,
retrieval and update servicesare provided by XQuery [Boag et al., 2005] and/or
Xpath [Berglund et al., 2002] expressionson the MPEG-7 database. Next, we
present several LAS hosted communit y information systems to show the ap-
plicabilit y of LAS in versatile areasof applications.

3.1 MECCA & MEDINA

MECCA is a multi-dimensional multimedia screening and classi�cation plat-
form. Its basic idea has beentaken from \Berliner sehen"developed at the MIT
[Fendt, 2000] and the Virtual Entrepreneurship Lab [Klamma et al., 2002] deve-
loped by RWTH Aachen and Fraunhofer FIT. MECCA is specially designedfor
communit y hosting in multimedia-centric, interdisciplinary knowledgeexchange.
The scienti�c user communit y of MECCA has diverseeducational backgrounds,
such as �lm studies, history of art, graphical design and is on diverselevels of
profession,i.e. full professors,research assistants, and students. Therefore, the
interpretation of multimedia contents di�ers, depending on the individual user's
context. Figure 2 shows the front end of MECCA, used for multimedia screen-
ings based on previously annotated media. The categorization schema on the
right allows metadata mediated browsing by switching betweendigital contents
and contexts. In order to ensure exchangeability of the contents and due to
multimedia-centrism, the system is basedon the LAS MPEG-7 services.As the
creation of new knowledge is a discursive and multistage process,the user re-
quirements rapidly changeand several new components (e.g. an open and collab-
orative courseware component, cf. [Klamma et al., 2005a]) have to be integrated
into MECCA. Hence,we - as the communit y hosts - identify theserequirements
from the feedback obtained and develop additional MPEG-7 servicesof LAS.
Consequently , the hosting by LAS helped us to react on these requirements
more rapidly. However, the next step is to empower non-technically trained user
communities to adopt MECCA individually .

The MPEG-7 Encoding of Dublin Core Information and Naming Applica-
tion (MEDINA) has been developed to support collaboration in communities
by exchangeof multimedia contents and their low- and high-level semantic de-
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Figure 2: User interface of MECCA applied in scholarly learning communities

scriptions [Spaniol and Klamma, 2005]. In its conceptualization, MEDINA tries
to bridge the gap between \folksonomy-style" high-level semantic information
about multimedia and purely technical low-level content description. In this as-
pect, the Dublin Core (DC) metadata standard [Dublin Core, 2005] is a step
forward, as it is an easily understandable and concisemethod for resourcede-
scription on the web.However, this standard is not designedto describe temporal
and media speci�c information connectedwith multimedia resourcesin general.
In order to overcomethese limitations we combine the bene�ts of a looseclas-
si�cation scheme such as in DC with more sophisticated description elements
for time based media in MPEG-7. Thus, MEDINA is based on an excerpt of
the extensive MPEG-7 multimedia metadata standard with an integrated semi-
automatic DC to MPEG-7 conversion functionalit y. The mapping between the
DC Metadata Element Set [Dublin Core, 2001] and the MPEG-7 multimedia
metadata standard is described in [Spaniol and Klamma, 2005]. In addition, an
a�liated FTP-server is usedfor an automated up- and download of multimedia
artifacts by the communit y to the common repository.

3.2 VEL 2.0

The Virtual Entrepreneurship Lab 2.0 (VEL 2.0) is the further development of
its predecessor,the VEL [Klamma et al., 2002]. Sinceentrepreneurship is a do-
main that should be consideredfrom various viewpoints and can be solved in
many di�eren t ways, the problem of starting an enterprise doesnot involve one
distinct solution. Hence,entrepreneurial knowledgeis hard to formalize and best
presented by success(or even failure) stories. For that purpose,a key point of
the VEL 2.0 is its non-linear story-telling functionalit y, which is basedon the
Movement Oriented Design (MOD) [Sharda, 2005] principle. MOD is a novel
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methodology and formalism to create multimedia stories by combining three
facets of stories: Motiv ation (verbal and non-verbal knowledge), Exigency (se-
mantic knowledge) and Structure (episodic knowledge). BesidesLAS MPEG-7
services,VEL 2.0 contains additional LAS MPEG-7 story-telling serviceswhich
provide features in order to create MOD compliant non-linear multimedia sto-
ries. Thus, its user interface allows the authoring and consumption of non-linear
multimedia stories, by an editor and a player (cf. Figure 3). The contents are
interviews of di�eren t entrepreneurial playersfrom high-tech companieslike Sun
Microsystems,MetaCreations and ByteBurg. The interviews deal with di�eren t
aspects of entrepreneurial activities like �nding the right team, identifying the
right opportunit y, looking for start-up moneyetc. Theseissuescanbe temporally
arranged as they depend on a distinct stageof a funding and can be associated
with problems to be solved. At creating a story the author can specify paths
along the entrepreneurial interviews, covering di�eren t problematic aspects of
entrepreneurship. Thus, the problems addresseddepend on the path selected
and lead consequently to di�eren t results in an entrepreneurship.

3.3 A CIS

The Afghan Communit y Information Systemfor Cultural Heritage Management
(ACIS) hosts an inter-cultural, -generational,and -disciplinary communit y from
all over the world in order to preserve the cultural sites and monuments in
Afghanistan [Klamma et al., 2005b]. The aim of this interdisciplinary coopera-
tion is to provide a networked communit y with a cheap,long-lasting, and 
exible
environment, which allows them to rebuild the disaster-struck area more or less
self-organizing,without the requirement for the users to be on-site. As for the
previously intro duced systems,multimedia is crucial for ACIS. Since the com-
munit y needsto be aware of the current physical conditions of the monuments
and sites, a variety of multimedia �les are used for documentation. Thus, the
user interface employs LAS MPEG-7 servicesfor the input of contents. Again,
high-level semantic LAS servicesareusedto capture the Dublin Core& MPEG-7
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compliant metadata, while low-level semantic LAS servicesextract the techni-
cal information automatically. Designated features of ACIS are the geo-spatial
serviceswhich are used to perform geo-spatial queries on an Oracle database.
Thus, relational tables and object-oriented tables are applied in the samerela-
tional object-oriented databasethat employs spatial database,multimedia data-
base,and XML databasetechnologies.Summarily, ACIS hosts a communit y of
experts and professionalsby helping them manageand sharethe knowledgevia
a multimedia geo-spatial information system.

4 Conclusions & Outlo ok

There are many commercial implementations and research protot ypes for com-
munit y enginesavailable. Many of them o�er impressivemultimedia capabilities.
But we are not aware whether theseengineshave the capabilities of serving the
special and changing needsof communities of practice, or whether they support
multimedia servicesbasedon MPEG-7. We have demonstratedthat our commu-
nit y enginearchitecture and development methodology are capableof assessing
the needsof communities over time and of involving communit y members in
the evolution of the hosted communit y by several means.We have proved the
concept by hosting several communities ranging from scienti�c communities in
the humanities to cultural heritage management experts all over the world.

Our approach simpli�es the communit y support processfor the communi-
ties of practice drastically and at the same time o�ers more in
uence on the
development process.What we have learned is that direct support by computer
scientists and communit y designersis still needed.In future we want to explore
end-usercomputing support and graphical editing support for communit y web
sites to leave more responsibilit y on the communit y side. Especially, we want to
focuson self-monitoring tools for communities to provide more re
exiv e insights
on the `mechanics' of communities, assisting the communit y members to help
themselves.As we have seenin the past, someof the best communities have not
beencreated, they have emerged.
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