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Abstract

This article examines a case of developing a prototype
for an ontology-driven e-government application based
on Semantic Web technologies in order to learn more
about how to interrelate systems development with the
tasks of information and knowledge management related
to e-government service provision. The focus of evalua-
tion is set by analyzing the information management
challenges specific to the administrative domain and by
the need for taking into account the increased granularity
of informational resources and the manifold semantic
differences in dealing with those resources.

Following the different tasks and problems within the
development process the authors identify what appeared
to be critical issues: requirements analysis, choice and
mastering of Semantic Web technologies, representation
of ontology and informational resources, creating inter-
faces for users and other services. Based on the project
analysis, the article concludes by suggesting an agenda
for the cooperation of administrative information
managers and systems developers as a prerequisite for
successful Semantic Web projects in e-government.

1. Introduction

As e-government services become more and more
complex, administrations need to improve their manage-
ment capabilities. One of the main tasks is information
management: an interdisciplinary field which draws on
and combines skills and resources from librarianship and
information science, information technology, records
management, archives and general management. Its focus
is on information as a resource irrespective of the
physical form in which it occurs, for example books and
articles, data stored on local or remote computers,
microforms, audio-visual media, etc. — sometimes even

the information in people’s heads. The following

information management challenges are specific to the

administrative domain:

- an immense variety of actors and processes producing
informational output, each of these relevant for a
particular context of administrative work or service

- widespread concerns for privacy and security related to
the ownership of personal and/or case-based data

- high expectations regarding accuracy, transparency
and accountability of information processing

- availability of identical informational resources for
several services and different channels (e.g. call
center)

— implementation of (new) seamless, personalized
services for citizens and other clients
The main incentive for administrations to advance in

information management is that they want and need to

improve efficiency (e.g. by reducing effort for
information collection and editing) and quality (e.g. in
terms of accuracy, scope, personalization, inter-
operability) of their e-government service provision. On
one hand, e-government services are only a small part of
the administrative performance requiring a professional
information management. On the other hand, this section
is unique as it calls for the most advanced approaches to
support a distributed, cross-organizational and completely

IT/internet-based information management.

The above challenges are strongly related to the man-
agement of informational resources and the administra-
tive knowledge on how to organize these resources. This
article employs a systems development perspective to
support these activities: what kind of information
technology and which direction of systems development
are appropriate to enable the next steps in information and
knowledge management needed for e-government
services?
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The article is organized as follows: firstly, Semantic
Web concepts and technologies are taken into considera-
tion which are likely to be used in meeting the (new)
challenges of managing informational resources within e-
government service provision. Secondly, the paper
examines a case of developing a prototype for an
ontology-driven e-government application to support
personalized services within the web-based citizen
information service of the City of Hamburg. Following
the different tasks and problems within the development
process we identify what appeared to be critical issues in
interrelating systems development and information
management. For each of those issues, the specific
problems are described, requirements for cooperation
with the administration are pointed out, and the role of an
information manager is highlighted as a means to link the
systems development with the information management.
Finally, based on the project analysis, we suggest an
agenda for the cooperation of administrative information
managers and systems developers as prerequisite for
successful Semantic Web projects in e-government.

2. Semantic Web for e-government

Provision and use of e-government services span
across borders of given organizations and corporate infra-
structures. Because of the heterogeneity of IT infra-
structures in administration and the tendency to operate
closed systems and networks, information management
within e-government services cannot rely on integrated
systems. Therefore, this paper focuses on internet tech-
nologies and in particular on the potentials of Semantic
Web technologies.

This section discusses the relevance of Semantic Web
technologies for e-government services by outlining their
technical potentials, their relation to information and
knowledge management and the path of adoption in e-
government research and development.

2.1 Semantic Web technologies

The term “Semantic Web” was coined by Tim
Berners-Lee et al. [3] referring to a “Web for machines”
as opposed to a web to be read by humans. The core issue
is to annotate documents or other informational resources
with ‘semantic markup’ which is not interpreted for
display but serves as an expression of document content
to be automatically processed by agents and other IT
components.

One of the core assumptions of Semantic Web is that
information on the web is available in modularized form:
“information in the information space is in the abstract
chunked into addressable things known as resources.” [2]
In the technical architecture, resources have unique
identifiers such as a Uniform Resource Identifier (URI;

http://www.w3.org/Addressing/). In principle, anything

with a URI could be an informational resource. In many

cases on the current Web, the informational resources at
stake can be regarded as ‘documents.” Technically, it is

possible to also refer to a particular part of or view of a

resource. E.g. a hypertext link defining the other end of

the link has two parts: the identifier of the document as a

whole, and then (optionally) a hash sign "#" and a string

(‘fragment identifier’) representing the view of the object

required. With the technical options almost unlimited,

granularity becomes an issue for information resource

design (see also section 3).

To fulfill the promises of Semantic Web a number of
related technologies have been developed and matured
which are now ready for use in application domains.
There are several basic groups of technologies:

- Markup languages: the most discussed markup lan-
guages are XML, RDF and DAMLAOIL (see [7] for a
comparison), in 2003 also the Ontology Web
Language OWL has been published as a candidate
recommendation (http://www.w3.org/)

- Editorial/markup tools: these tools are for construction
and use of ontologies (see [1] for overview)

- Inference engines: their purpose is to “deduce new
knowledge from already specified knowledge”, i.e. to
generate new semantic expressions from available
semantic-based data representations (for overview see
www.semanticweb.org/inference.html)

All of the above technologies should be on the systems
developer’s work bench when setting up Semantic Web
applications (inference functionality is only needed when
semantic markup is already available). And most of these
have matured far enough to provide a reliable basis for
application development.

2.2 Semantic Web and information management

For systems developers, mastering the different kinds
of Semantic Web technologies is already quite a
challenge, and new technologies will continue to appear
in short cycles; so it remains a constant battle to stay
reasonably up-to-date. But still, this is not enough: the
semantic markup requires also a computer supported
strategy for generating the markup, i.e. any markup tool
must relate to some computer readable representation of
what concepts (terms, relations) should be used for
achieving the markup. This is the most important link to
the conceptual modeling of the application domain, and it
has become state-of-the-art to employ ontologies for this
purpose (cf. [4], [5]).

Ontology-based approaches seek to define common
domain terminologies. For ages, the term “ontology” has
been used in singular mode, relating to a long tradition of
philosophical discourse on metaphysics. With the
beginning of the construction of artificial (virtual) worlds,
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research within Artificial Intelligence has focused on
exploring and producing “ontologies”, each of these
applying to selected domains. The most frequently quoted
definition of ontology is provided by Gruber [8]: “An
ontology is a specification of a conceptualization.” While
this sounds much as conceptual modeling, the meta-
physical background is still somewhat relevant: “The
subject of ontology is the study of the categories of things
that exist or may exist in some domain. The product of
such a study, called an ontology, is a catalog of the types
of things that are assumed to exist in a domain of interest
D from the perspective of a person who uses a language L
for the purpose of talking about D.” [20] Therefore,
ontologies are means for communication. But successful
support is possible only when the concepts included and
their relations are agreed on by the users and/or a group
of experts, in relation to what the purpose of the
communication is.

The degree of formalization may differ significantly
which has consequences for the options of automation.
Basically, it is important to distinguish between (cf. [20])
e informal ontology: may be specified by a catalog of

types that are either undefined or defined only by

statements in a natural language, and

e formal ontology: specified by a collection of names for
concept and relation types organized in a partial
ordering by the type-subtype relation.

The degree of formalization usually corresponds with
the complexity of the conceptual modeling: a simple
keyword catalogue can be quite helpful and is easy to
implement, while e.g. thesauri and topic maps need far
more support for construction and use (cf. [14]). To repre-
sent ontologies as knowledge objects on their own there
are several languages available, of which RDF schema
and DAML+OIL have received the most attention.
Meanwhile there are a number of methods and tools for
ontology construction, as well as a various options on
how to employ ontologies in systems development and
how to construct “ontology-driven” information systems
[10].

Ontologies are also regarded as a key to solving
interoperability problems (e.g. [17]). The standardization
of ontologies used within a network provides a common
frame of reference for cross-organizational applications.
And if such an agreement is not possible, there is still
hope to bridge semantic gaps through mapping and
reconciliation of ontologies.

From the perspective of information management, the
main challenges related to Semantic Web are to identify
the objects which will need semantic markup, to provide
(or generate) the appropriate markup, and to understand
the processes which will use those objects and the related
semantic markups. However, in systems development
projects not only the life cycle of resources and their
markup come into focus, but also the organizational

aspects of information provision and use as well as the
reasoning behind identifying, organizing and sharing
information. Actually, many authors in the area of
Semantic Web see a strong connection to knowledge
management and believe that those new technologies will
bring a quantum leap. In consequence, most of the
envisioned applications related to Semantic Web rely on
advances in knowledge representation, intelligent
retrieval and facilitation of communication (or a
combination of these; cf. [9]).

Semantic Web started out with a document oriented
approach; the basic idea was to make Web pages
identifiable as informational resources and to annotate
them with semantic markup. However, designing and
using informational resources is not only a technical and
organizational challenge, it must also take into account
the social aspects of information. “In fact the concept of a
unit of information is central, not only in the technical
architecture, but in society's concepts of information, as a
document is not only the unit for reference, retrieval and
presentation (typically), but also the unit of ownership,
license to use, payment, confidentiality, endorsement, etc.
(...) so we can’t mess with it too much.” [2]

2.3 E-government approaching the Semantic
Web

The domain specific research and real-life projects in
organizations both are only starting to integrate the
diverse technical and organizational issues focused on in
information management, knowledge management and
Semantic Web. This applies also to the field of e-govern-
ment.

In practice, there are strong efforts in information
management to support also e-government issues, mainly
through defining metadata standards and interoperability
frameworks (most notably in the UK; see [18]). Just
recently there is a growing interest in Semantic Web
technologies which are reckoned to be a key to solve
many e-government interoperability problems (cf. [11],
[13D).

Within e-government research, only a few published
papers make strategic use of Semantic Web technologies
up to now. Approaches in this direction are mainly related
to knowledge management. For example, Fraser et al. [6]
describe the development of the e-government service
ontology and how taxonomies (derived from the
ontology) as its domain map may assist knowledge
management within service delivery. In the same line,
Kavadias and Tambouris [12] propose GovML as a
markup language for describing public services and life
events: it is a format for XML documents to be
exchanged between service portal and authorities (or
among them) and it also may support multi-channel
presentation of information to citizens. However, both of
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these research efforts (based on projects funded by the
European Commission) rely on a number of assumptions
concerning the view of the domain and the needs of
supporting interoperability. It remains to be seen whether
these suggestions will be accepted by other actors or the
e-government community at large.

From the administrative point of view, Semantic Web
and ontology-based approaches seem to promise support
for at least the following objectives (cf. [13], [14]):

systematic management of dealing with all kinds of

(electromc) informational resources
— support for administrative processes crossing borders

of organizations, systems and infrastructures
- improving service quality: e.g. responding to requests,

information retrieval and knowledge management with
respect to different actor perspectives

In all of these, each of the local administrations has its
own understanding of the domain (e.g. of the services to
be given to the citizens and other clients) as well as of the
interoperability needs. Domain specific standardization as
well as methods and tools may certainly help, but they
will not unify the perspectives and the (professional)
language of the actors involved. The variety of perspec-
tives and interpretations will even increase since
Semantic Web technologies and the use of ontologies
enable the treatment of informational resources on a far
more fine grained level: now any bit of information or
any knowledge object could be given an identity and
assigned attributes (metadata) allowing for more
sophisticated applications and services also in e-
government.

Therefore, the main challenge of applying Semantic
Web technologies for e-government services is how to
support corporate as well as cooperative information
management (and partly even knowledge management)
taking into account the increased granularity of
informational resources and the manifold semantic
differences in dealing with those resources. In the next
section we examine a case of developing a prototype for
an ontology-driven e-government application based on
Semantic Web technologies in order to learn more about
how to interrelate systems development with the tasks of
information and knowledge management related to the e-
government service provision.

3. Semantic Web technologies in action —
experiences from developing a prototype

In October 2002 the informatics department of Ham-
burg University started an explorative project which
focused on the application of Semantic Web technologies
to enable the ‘“contextualisation” of DiBIS, the Web-
based citizen information service mainly for the Hamburg
area (see www.hamburg.de or dibis.dufa.de). The overall
aim of the project was to obtain knowledge about the

users’ context, make it computer readable and automati-
cally use it for enhancing the service quality without
increasing the workload on the service provider side.

The project involved more than 10 graduate students
who carried out all of the tasks described below, the
authors acted mainly as project managers. From October
to January project meetings were held on a weekly basis.
Development, cooperation and documentation within the
project were supported through a web-based community
system (www.commsy.de), an integrated development
environment as well as a version control system.

The project was carried out in cooperation with city
administration and the company hamburg.de hosting the
city’s website. The main contact person from the admini-
stration was the manager of the citizen web information
service who was recently appointed also information
manager to coordinate the provision of all information
about the city’s administration to be displayed on the web
as well as to be used through other channels such as call
center. By the end of January 2003, a prototype providing
some basic functionality was presented to representatives
of the city administration and of the hamburg.de com-
pany. At the end of the project, the prototype had been
further improved and evaluated.

During the system development process a number of
tasks and issues related to Semantic Web technologies,
knowledge management and information management
appeared to be critical. In the following we identify four
issues; for each of these the specific systems development
problems are described, requirements for cooperation
with the administration are pointed out, and the role of an
information manager is highlighted. At the end of this
section we summarize the lessons we learnt.

3.1 Requirement analysis

The first task in any software system development
project is to define the scope and to elucidate the require-
ments of the system to be built. State-of-the-art of
Requirements Engineering (e.g. [15]) recommends the
analysis and negotiation with users and/or contractors
(including documentation and validation) and proposes
techniques such as user interviewing and analysis of
existing systems. Within our project, all of these turned
out to be difficult: citizens using Web-based services are
a diverse crowd, requirements for innovative Semantic
Web applications are mostly unknown to service users as
well as service providers, and Semantic Web applications
in e-government are not yet around for analysis. Given
these limitations we chose the following strategy to
obtain some insights on the requirements
— A session was scheduled with the DiBIS manager to

present his view of the current service and user dis-

satisfaction as well as his vision of the future service.
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— The scope of application was restricted to ‘moving
home’ to/from or within Hamburg as one example of a
life event.

— The application prototype should supply the end-user
with information on how to proceed as well as with
administrative forms

— Scenario writing was used to highlight and discuss
requirements for information and services from the
user perspective.

— The use of prototyping was planned to explore how
semantic web technologies could support both the end
users as well as the administrative users.

Based on the main objective to improve efficiency and
service quality, the overall vision of the administration is
to implement and support information management which
can handle elementary informational resources as well as
complex aggregations of these without being dependent
on (1) the media/channel of service delivery, (2) a certain
editorial and/or information management system, (3)
specialized technical expertise. From our interaction with
the administration we understood the following main
requirements for IT to support the service provider:

e Administrative staff must be able to identify, select,
edit, and publish informational resources with the help
of IT systems, but without needing IT expertise.

e Relating semantic markup to informational resources
and relating both to conceptual models (e.g. of a life
event) must be an easy and understandable process.

e The web-based application must be able to handle
public as well as private informational resources (i.e.
for general use or related to a client’s case). In particu-
lar, data relevant to the context of a client should be
accessible through distinct objects.

e [t should be possible to exchange structured informa-
tion (i.e. complex knowledge objects containing public
and/or private data) with other services or service
providers.

In Germany, citizens must notify the residents’
registration office about the move from one address to
another even if they stay in the same town. Usually they
have to deregister at one office and register at the office
next to the new location. In order to describe this process,
a number of scenarios ‘moving home’ to/from or within
Hamburg were produced. The scenarios produced for
‘moving home’ to/from or within Hamburg were complex
enough to highlight a number of requirements from the
service user perspective and to experiment with con-
textualisation as well as with the exchange of information
between different city information systems. Within this
project, contextualisation (not to be confused with per-
sonalisation) was defined as striving for
- display of information relevant (only) for the context

of the user

- context-sensitive support and control of the user dialog

— obtaining and use of available context-relevant data

For prototyping purposes, it was assumed that knowl-
edge about the users’ context may be obtained through
interpretation of user navigation and of user input (e.g. in
forms) as well as through reuse of data from recent
sessions. As this strategy must raise serious concerns
about privacy, the overall premise was from the
beginning that all information obtained is to be displayed
to the user and to give her/him the complete control over
what to do with this data.

3.2 Choice and mastering of Semantic Web
technologies

In order to meet the requirements listed above, we
decided to incorporate an ontology of all informational
resources (public and private) relevant to the administra-
tive services centered around the life event ‘moving
home’. This ontology can be used to produce the
semantic markup of the resources and their markup and to
provide a machine readable “explanation” of how those
resources are interrelated. The resources are accessible
through the internet and may be connected to backend
processes (e.g. transactions). The editorial processes then
may focus on the “resource ontology” which is used to set
up, structure, and maintain the service provision, thus
forming the presentation of the informational resources
on the Internet (see figure 1).

Resource \

ontology

Editorial
process

E-gov
backend
application

E-gov
backend
application

N

—mZxxm4d2Z—

Figure 1. Use of an ontology to mark up informational
resources of an e-government service

From the systems development perspective, the next
step was to choose and master Semantic Web technolo-
gies mainly for construction and representation of the
resource ontology. Small teams of project participants
evaluated various possible technologies and representa-
tions (see section 2.1). The goal of this analysis was to
determine the most promising approach. The two most
important criteria were the complexity of the technology
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and/or its representation and the availability of well
documented frameworks or program libraries implemen-
ting the concepts of the approaches. The RDF language
and DAML were selected to be used because of
comprehensibility, standardization, and the availability of
software toolkits. For providing run-time components
representing and manipulating the RDF models we chose
the Java based Jena Toolkit [16] which also includes
DAMLAOIL functionality on top of the RDF models for
handling ontologies.

As for most Web-based applications the information
architecture needs to be implemented along with the
architecture of software components (cf. [19]). Applying
Semantic Web technologies opens the door to enriching
the information architecture through the use of an
ontology or other semantic concepts. Here, the ontology
is meant to serve as the core semantic expression to
support the retrieval/production and display of
contextualized information. We therefore chose an
approach in which the ontology, represented by a Jena
model (i.e. an RDF representation) will be interpreted by
the application logic. The resulting architecture is
depicted in figure 2. The content management system
(CMS) component for compilation and delivery of the
final content to the browser has been included as a given
component of the corporate IT infrastructure at the
service provider. However, the CMS is not an integral
part of the application architecture and therefore could be
replaced. In our case, it has been supplemented by a
component for visualization of the user context data (see
section 3.4).

View Application Data Model
Logic
[ Content | Session DAML+OIL
management management
system

l—s Ontology LIl Ontologies
interpretation

Context Context ~ Context
Client / Browser: visualization information information
| E— handling

Figure 2. The system architecture for the e-government
application based on Semantic Web technologies

The choice of technology and architecture was largely
influenced by the requirements for incorporating and
processing semantic expressions. Increased sophistication
of the technical implementation may augment the quality
of service application, but at the same time it boosts the
effort for mastering the technology (in terms of required
knowledge, components to be integrated, refinement of
software process etc.). Since at the beginning of the
project the systems requirements could not be elucidated
in much detail, the project team spent considerable time

in balancing technical sophistication with the approach
for representing ontology and informational resources.

3.3 Representing ontology and informational
resources

Besides choosing the new Semantic Web technologies
and tools, the main challenge within the development
process was how to capture and obtain the life event
service ontology on the conceptual level (from the
perspective of an administrative information manager)
and to determine the need for processing semantic
expressions. Given the overall requirements (section 3.1)
the procedure of creating, editing, and enriching
information with semantic markup had to be developed in
detail, and the context of the individual user had to be
represented in machine readable form for any component
within or outside the server environment providing the
site.

To find adequate solutions from the application point
of view, a number of issues had to be clarified related to
the scope and granularity of concepts to be included (e.g.
“person”, “family member”, “address”) and the (dynamic)
relations between them. At first, it seemed that the
development project would imperatively need an on-site
domain expert from the Hamburg administration. But
discussions with those in charge of information
management for the web information service revealed
that production of this kind of ontology is a difficult task
for which the administrative staff is not prepared. Instead,
in the project we established a sub-team in charge of the
ontology, the relevant informational elements and the
application processes incorporating those elements.
Because the choice of technology is related to the syntax
and semantics of the data representation, this team was
closely interacting with those integrating the Semantic
Web technology and designing the architecture of the
prototype (see above). After several weeks this
cooperation settled for the following strategy:

1. An editorial board produces an ontology (here: for the
life event ‘moving home’) which identifies and repre-
sents the semantic structure of all resources incorpo-
rated in the Web-based information service (topics,
key words, information elements, transactions,
downloads, relations/links, services, etc.).

2. This ontology serves as a schema for creating an
instance of representing the individual life event in-
cluding specific user context. Through this all
elements of these instances are machine readable,
marked up and semantically interrelated.

3. Presentation of public resources through the web site
follows the structure of the life-event ontology. If
“private” (case-based) resources need to be displayed,
the individual life event instance is taken into account.
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4. The data representing the individual user context
within the life event instance is visualized so that the
user can view/explore all information elements and
their interrelations which the website has stored about
him/her at the time of viewing.

5. The user is given complete control over his individual
user context instance, e.g. he/she can decide about
deletion or storing all or part of the information, or
about passing on all or part of the information to other
web site services if feasible.

In the project it became obvious that developing
Semantic Web applications requires the role of an
information manager who is capable of and responsible
for designing elementary and complex informational
resources and developing conceptual models as blue
prints for construction of ontologies as the basis of web
information systems.

Hence, the next step is to cooperate with the
information manager to learn about future requirements,
to enroll administrative staff for interviews and to learn
about their tasks of information management for e-
government services. Due to limited time and resources
within the project we did not develop components or tools
for editing informational resources along with conceptual
models and semantic structures. However, the key to
developing those tools is the understanding of the
editorial process from the administration point of view.

3.4 Creating external interfaces: Web user
interaction and service interoperability

The practical value of the system developed is largely
determined by its interfaces to users as well as other
components and external services (like agents and other
city information systems). The following had been in the
focus of the project:

e For the first version of the prototype we relied on the
layout of the existing citizen information system as
well as on the same kind of CMS the city is using for
new Web applications. The design of the interface with
the CMS includes (1) the extraction of relevant data
from user input for representing the user context and
(2) informing the delivery of information resource on
the basis of interpretation of the life event service
ontology and the user specific context data.

e User access to all of the specific context data (for
viewing, editing, transferring and deleting) was
imperative from the beginning of the project. This
development task was assigned to a small team that
then also acted as virtual user in order to explore the
need of the users for this part of the interface. After
evaluating several possible presentation layouts it was
decided to use primarily a tree-type view resembling
the folder view in the Microsoft Windows-Explorer to
supplement the current layout, with additional links to

a data net model. A visualization component, inter-
acting with the run-time components representing the
RDF models, was then implemented and integrated
into the architecture (see figure 2).

e From the beginning of the project we sought for a
technical solution which remains independent from the
given infrastructure and organizational context at ham-
burg.de. The technical implementation succeeded in
encapsulating the core semantic concepts in RDF-
encoded “knowledge objects”, primarily the life event
resource ontology and all of the individual user context
representations. Allowing access to these RDF objects,
a remote editorial process can be set up for the legiti-
mate actors (administrative staff, clients), viewing and
manipulating the informational resources. Within the
project, we realized several options for visualization
whereas the editing had not (yet) been supported.

e Similarly, the interface to external agents and systems
was not implemented in the first version of the proto-
type. However, the vision of seamless e-government
services and back-to-back interoperability of e-govern-
ment systems had motivated the choice of employing
Semantic Web technologies. Therefore, the system’s
architecture now allows for easily implementing an
interface to publish the life event service ontology and
to securely export private user related data which may
be semantically interpreted on the basis of the public
ontology which was used for internal data represen-
tation.

3.5 Lessons learned

The prototype which was presented to city representa-
tives in January 2003 has basically provided the function-
ality to support the strategy described above. However,
from the service provider perspective a number of unre-
solved issues remain for systems development, among the
most pressing are:

- taking care of security, privacy, data protection and
authentification

- selecting and structuring domain information and
related resources in relation to life event ontologies

— supporting the editorial process for ontology produc-
tion

— control of user dialog based on ontology interpretation

- integration of external services

While security and privacy issues were considered the
most critical for service quality acceptance, it was agreed
that the editorial process is the most critical issue on the
way to implement semantics in the citizen web informa-
tion service and to improve efficiency of information
management within e-government services. The intro-
duction of semantic expressions on several levels
suggests multi-layered editorial processes to make full
use of Semantic Web technologies for Web information
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management. To sum up our experience, the important

lessons learned in this case are:

e Developers do not have time and the necessary domain
knowledge to decide about the semantic issues of the
application to be developed. Therefore, the informa-
tional design of the Web-based service should be as
independent as possible from the technical implemen-
tation. This also allows for more flexibility after
finishing systems development activities.

e However, the levels of sophistication and granularity
of the conceptual modeling and of the implementation
of Semantic Web technology are interrelated. To
decide on an adequate balance requires detailed knowl-
edge of application oriented requirements and of the
technological potentials. As both of these are currently
hard to obtain for systems developers, Semantic Web
projects are likely to require a time consuming process
to achieve this balance during development.

e The project has chosen to codify the relation of all
public informational resources related to the selected
life event service within an ontology. Up to now, the
evaluation of the prototype has not yet proven the
success or failure of this approach, and future research
is needed to inform systems development in this
respect. One of the criteria for success is envisioned to
be whether the administrative staff will be able to
easily create and use the life event resource ontology
(which is not to be confused with a life event
ontology). In order to do so, the editorial process as
well as the process of information management must
be clarified; thus a service for providing the service
must be defined.

e E-government services employ informational
resources on several different levels; at each of these,
different ways of semantic markup and approaches to
the editorial process are needed. The first level is
related to the basic domain knowledge, i.e. to the
administration’s corporate view on what is relevant for
a life event such as moving home. The second level
comprises more “operational” information, e.g.
pointing to the opening hours of an office or telephone
numbers of an official in charge. The third level
embraces information about the resources itself, for
example about its format, its life cycle or options for
being combined or used by other applications. Since
each of these require different editorial processes and
semantic models, this necessitates a more elaborated
approach than just having one resource ontology to
govern all of these levels of information management.
The tasks of the information service manager (or

whoever is able to answer the questions) turned out to be

more extensive than we envisioned beforehand. The
development could have largely benefited from a “user
representative” (i.e. a person from the organization to use
the system; e.g. an on-site customer known from eXtreme

Programming and other agile methods). Thus we
conclude that projects targeting at Semantic Web
applications should from the beginning enroll an
“information manager” to answer all these questions or
unfold activities to obtain the answers. This is especially
necessary in the area of e-government services where a
large number of different actors and administrative
organizations are involved and have to interact on
different (administrative) levels. The information
manager has to fill out the role of an integrator, a person
who has an overview of the processes and serves as a
contact person for the administrative users as well as real
world users. It also comprises the task of managing
surveys among and/or negotiations with users inside and
outside the administration in order to supply the
developers with the necessary information about
functionality.

4. An agenda for the cooperation of informa-
tion managers and systems developers

At the beginning we had asked for an adequate kind of
information technology as well as a direction of systems
development to enable the next steps in information and
knowledge management needed for e-government ser-
vices. From our project experience we had identified four
critical issues in interrelating systems development and
information management This last section generalizes the
lessons learned from the project and presents an agenda
of cooperation between system developers and the
“information manager” as a prerequisite for successfully
employing Semantic Web technologies in e-government
services.

In our project we could interact with the information
manager in charge, although we learnt only over time
how to cooperate efficiently. However, because of the
electrification of document and information processing
and in order to meet the challenges related to e-
government information management (see section 1), all
administrations are forced to streamline their information
management efforts. Therefore we expect that in the
future the role of an information manager will be
implemented in many administrations, or even several
roles with divided responsibility. Based on the analysis of
problems encountered in our project, we suggest the
following to be included in an agenda for the cooperation
of the systems developers with the administrative
information managers:
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Systems develop-| Critical questions beyond the technical
ment tasks scope of systems developers

Activities of administrative information manager
providing ground for technical design decisions

— What are the requirements for

Reoui ; . [ , .
equirements innovative Semantic Web applications?

analysis
— What is the significance of semantics?

» Deficit analysis of existing e-government services
»  Future application scenarios

> Elucidating service provider and user perspectives
on service quality and efficiency

— What is the best choice of technologies

Choice and and architecture?
mastering of e
Semantic Web — What are the implications of the

technologies conceptual models on the system
design and performance, and vice
versa?

— How can the conceptual models as

Representation perceived by administrative staff be
of ontology and captured and represented by
informational ontologies?

resources

— What kind of editorial process needs to
be supported?

» Identifying the relevant informational resources for
the e-government services in focus

» Determination of the need for semantic expression
and for automatic processes in future applications
and infrastructures

» Designing elementary and complex resources on
different levels of informational resources,
determining the level of granularity to be addressed,
and developing conceptual models as blue prints for
construction of ontologies

» Agreement on editorial process, identifying staff
tasks contributing to information management

. — What do citizens and other “users”
Creating external | (Web agents, external systems)
interfaces want/need?

— What are their interface requirements?

» Determination of the need for informational
resources to be shared across borders of
organizations and infrastructures

» Agreement with actors involved on service quality
and interoperability

Table 1. An agenda for the cooperation of systems developers and administrative information managers
as prerequisite for the successful employment of Semantic Web technologies

The agenda is organized along development tasks re-
lated to employing Semantic Web technologies (table 1).
For each task, critical questions beyond the technical
scope of systems developers are contrasted with
activities of administrative information manager which
are likely to provide answers to these questions and thus
ground for the necessary technical design decisions. In
the table there is no borderline between the activities
related to the tasks of choice and mastering of Semantic
Web technologies and of the representation of ontology
and informational resources. Assuming that no
conceptual, technical or organizational legacy constrains
freedom of decision, it is within those tasks and related
activities that the actors involved have to find out and
agree on an appropriate equilibrium between systems
architecture and information architecture, between
functionality expectations and feasibility, between cost
and benefit of the envisioned e-government service. In
any case, the cost/benefit-assessment should include
development trade-offs beyond any particular e-service,
i.e. contributions to the IT and information infrastructure
within the administration which may serve also other IT-
based government activities.

However, this agenda is brought up from a systems
development point of view — it does not cover the
concerns of the information managers related to Semantic
Web technologies and the development process. It is a
first effort to systematically highlight the new challenges
for systems development employing Semantic Web
technologies to support information management within
e-government services. It will need further research to
consolidate this agenda and to explore the requirements
and success factors to work off this agenda, e.g. in terms
of project participation, handling complexity of adminis-
trative settings, domain knowledge and communicating
skills etc.

Building an innovative system is always an iterative
process in which learning and envisioning new applica-
tions and functions is an integral part. Since e-
government applications, the demands for information
management and e-government interoperability, and also
the Semantic Web technologies are changing fast, it is
very difficult to recommend technical solutions and
identify best practices. However, we are convinced that
especially in this dynamic environment a role such as the
information manager is required to link systems develop-
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ment and information management, in order to meet the
challenges and needs of the e-government providers and
users (on social/personal, organizational and technical
level) as well as to understand their demands and
capabilities on dealing with semantic expressions.

5. Acknowledgement

The authors would like to thank those who enabled this
research, namely the project’s student participants for
encountering Semantic Web technologies with great
enthusiasm as well as Friedhelm Kruse (the DiBIS mana-
ger) for always appreciating e-government innovations.

6. References

[1] Angele, J., and Y. Sure, “Evaluation of Ontology-based
Tools”, Proceedings of the OntoWeb-SIG3 Workshop at the
13th International Conference on Knowledge Engineering and
Knowledge Management EKAW 2002 (Siguenza, Spain, 30th
September 2002). CEUR Workshop Proceedings, vol. 62, 2002

[2] Berners-Lee, T, »,The  Web Model”, 1998;
http://www.w3.org/Designlssues/Model.html

[3] Berners-Lee, T., J. Hendler, and O. Lassila, “The Semantic
Web. A new form of Web content that is meaningful to
computers will unleash a revolution of new possibilities”,
Scientific American, May 2001.

[4] Davies, J., D. Fensel, and F. van Harmelen, Towards the
Semantic Web: Ontology-driven Knowledge Management. John
Wiley & Sons, Chichester, 2003.

[5] ERCIM European Research Consortium for Informatics and
Mathematics, Semantic Web, Special issue of ERCIM News, no.
51, October 2002.

[6] Fraser, J., N. Adams, A. Macintosh, A. McKay-Hubbard,
T.P. Lobo, P.F. Pardo, R.C. Martinez, and C.S. Vallecillo,
“Knowledge Management Applied to e-Government Service:
The Use of an Ontology”, in: Wimmer, M. (ed.), Knowledge
Management in e-Government, Proceedings KMGov 2003,
Springer Lecture Notes #2645, 2003, pp. 116-126.

[7]1 Gil, Y., and V. Ratnakar, “A Comparison of (Semantic)
Markup Languages”, Proceedings of the International FLAIRS
Conference, Pensacola Beach, Florida, May 14-16, 2002; see
http://trellis.semanticweb.org/expect/web/semanticweb/compari
son.html.

[8] Gruber, T. R., “A translation approach to portable onto-
logies”, Knowledge Acquisition, vol. 5, no. 2 (1993), pp.199-
220.

[9] Gruninger, M., and J. Lee, “Ontology Applications and
Design”, introduction of special issue, Communications of the
ACM, vol. 45, no. 2 (2002), pp. 39-41.

[10] Guarino, N., “Formal Ontology and Information Systems”,
in: Guarino, N. (ed.) Proceedings of the 1st International
Conference on Formal Ontologies in Information Systems,
FOIS'98. Trento, Italy, IOS Press, 1998, pp. 3-15.

[11] Guijarro, L., Report of the e-Government Interoperability
Workshop (Brussels March 18, 2003), IST Working Document,
European Commission, 2003.

[12] Kavadias, G., and E. Tambouris, “GovML: a Markup Lan-
guage for Describing Public Services and Life Events”, in:
Wimmer, M. (ed.), Knowledge Management in e-Government,

Proceedings KMGov 2003, Springer Lecture Notes #2645,
2003, pp. 106-115.

[13] Klischewski, R., “Semantic Web for e-Government”, in:
Traunmiiller, R. (ed.), Electronic Government, Proceedings of
EGOV 2003, Springer Lecture Notes #2739, 2003, pp. 288-295.

[14] Klischewski, R., “Towards an Ontology for e-Document
Management in Public Administration — the Case of Schleswig-
Holstein”, Proceedings HICSS-36, IEEE, 2003.

[15] Kotonya, G., and I. Sommerville, Requirements Engineer-
ing: Processes and Techniques, Chichester, Wiley, 1998.

[16] McBride, B., “Jena: Implementing the RDF Model and
Syntax Specification”, Semantic Web Workshop at WWW2001;
http://www-uk.hpl.hp.com/people/bwm/papers/2000122 1 -paper/
[17] Missikoff, M., H. Werthner, W. Hopken, M. Dell'Erba, O.
Fodor, A. Formica, and F. Taglino, “Harmonise: Towards Inter-
operability in the Tourism Domain”, in: Frew, A., Hitz, M.,
O'Connor, P. (eds.), Information and Communication Technolo-
gies in Tourism, Proceedings of the International Conference in
Helsinki, Finland, 2003, pp. 58-66.

[18] Office of the e-Envoy, e-Government Interoperability
Framework, Version 5.0, London, UK, April 2003.

[19] Rosenfeld, L., and P. Morville, Information Architecture

for the World Wide Web, O'Reilly, Sebastopol, CA, 1998.

[20] Sowa, J.F., Knowledge Representation. Logical, Philoso-
phical,and Computational Foundations, Brooks Cole Publish-
ing, Pacific Grove, CA, 2000.

0-7695-2056-1/04 $17.00 (C) 2004 IEEE

10



	HICSS37 2004
	Return to Previous View


