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Abstract. During the last decades eGovernment has been a vivid, dynamic
research and development area. As services are being transformed, electronic
documents and web services appear every day in many countries, the involved
stakeholders are in urgent need for an instrument to structure governmental
administration processes, service composition and provision - in a way that
eGovernment transformation can be constantly managed. This paper presents
the creation of an eGovernment ontology, and the development of a knowledge-
based registry of governmental services in Greece. This Registry is an advanced
web portal, devoted to the formal description, composition and publishing of
traditional, electronic and web services, including the relevant electronic
documents, information systems and as well the process descriptions and the
work-flow models in an integrated knowledge base. Through such a repository,
the discovery of services by users or systems has been automated, resulting in
an important tool for achieving interoperable eGovernment transformation.
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1 Introduction

Today, Public Administrations are striving to leverage modern information and
communications technologies to improve the quality of their services to citizens and
businesses, to provide multiple communication channels and to make their internal
and cross-organization operations more efficient, even if this requires changing their
modus operandi. In order, though, to fully realize the e-Government potential for
productivity growth, it is not sufficient to modernize the front office by offering
public services over the internet through e-Government portals [1]. The e-
Government era implies fundamental knowledge redistribution and requires a careful
rethinking of the management of information resources and knowledge bases [2].
Ample access to remote information and knowledge resources is needed in order to
facilitate:

e Citizens’ and businesses’ oriented service delivery including one-stop service

provision,
e Inter-organizational co-operation among governmental agencies
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e Cross-border support for complex administrative decision making.
e Limit the loss of critical knowledge assets during the life cycle of e-
Government services

The concept of knowledge management (KM) is not new to the public sector;
either intentionally or unintentionally, KM initiatives have always been integrated in
government tasks, inseparable from strategy, planning, consultation and
implementation [3]. More and more governments are realizing the importance of KM
to their policy-making and service delivery to the public and some of the government
departments are beginning to put KM high on their agenda. Societal responsibilities,
for delivering public policy that benefit the common good further enhance the
importance of effective KM in public services [4].

In this context, the use of eGovernment Registries can enhance the access to and
delivery of governmental knowledge, information and services to the public and other
governmental agencies and bring about improvements in government to operations
that may include effectiveness, efficiency, service quality or transformation.

This paper presents an ontological approach of developing an eGovernment
Registry in the context of the Greek eGovernment Interoperability Framework,
following the structure below: In the second chapter, a state of the art analysis around
ontologies and repositories for eGovernment is conducted. The proposed
eGovernment Ontology is introduced in chapter 3. Chapter 4 outlines the
Interoperability Registry Platform leading to chapter 5 that dives into more detail
regarding the eGovernment Services Registry. In chapter 6, the first results of the
Registry’s population are presented leading to conclusions / further work in chapter 7.

2 Ontologies and Repositories for eGovernment

In the span of this work related research efforts on Ontologies for eGovernment-
aspects were examined and reviewed. The main findings upon which our approach
builds originate from the following relevant work:

e Ontologies for the description of e-Government knowledge [5] and the
guidance in the design of e-Government portals [6]

e Ontologies describing organizations and individuals participating in a
government R&D programs [7]

e Ontologies analyzing Government Concepts Used in the CIA World Fact
Book 2002 [8]

e Ontologies developed or being developed in the context of EU-funded
Research Projects in the area of e-Government, like the DIP e-Government
Ontology [9] and the OntoGov E-Gov Lifecycle Ontology [10], in Legal
Issues, like the Estrella Legal Knowledge Interchange Format [11] and LEX-
IS Ontology for Legal Framework Modelling [12], and in Data Modelling [13]

e Ontologies for e-Government public services that have emerged from research
like [14] and Arianna [15]

e UK Government Common Information Model (GCIM) [16] as a high-level
information model for all activities undertaken by the public sector



e Governance Enterprise Architecture (GEA) [17] that includes a set of domain
models describing the overall governance system and serving as a top-level
enterprise architecture

State of the art in Registries and Repositories for the public sector typically falls
within the jurisdiction of the current European or National e-Government
Interoperability Frameworks. In most cases, however, such repositories try to cover
the semantic aspect of interoperability with XML schemas for the exchange of
specific-context information throughout the public sector within the country borders
and do not interfere with service descriptions or web services deployment. For
example in the European Union:

e The United Kingdom has developed the XML Schema Library [18],

containing approximately 78 XML Schemas.

e Denmark has designed the InfoStructureBase system [19], including an
international standards repository with business process descriptions, data-
model descriptions, interface descriptions, complex XML schemas and
schema fragments (information object) from public and private organizations
and an UDDI repository containing information on web services.

e Germany has the XML Infopoint [20], where information on planned, current
and completed projects with an XML reference is gathered, and is to be
replaced by the oncoming XML Repository, a central point providing data
models for reuse.

e In ltaly, one can find a similar approach in Arianna project [15], which has
defined an ontology for e-Government public services and deployed a
repository containing service descriptions mainly at local level.

Gaining knowledge, best practices and lessons learnt from the above similar but
partial attempts, Greece has deployed such an infrastructure that can effectively
support the interoperable operation of governmental systems through providing for
service composition, discovery and use in a utility-like way, as presented in detail in
the following chapters.

3 The Proposed eGovernment Ontology

The eGovernment Knowledge Interoperability Ontology (eGKI) is a two-layer
ontology, aiming at capturing and interconnecting the knowledge elements to be met
during manual or electronic services provision to citizens or businesses. The
Ontology consisting of 37 classes, 131 datatype properties, 83 bidirectional object
properties (reflecting the relations between the classes) and more than 60 restrictions.
It is formalized using OWL [21], since it is a standard language for representing
ontologies on the web. The ontology has been developed using open source ontology
editor, namely Protégé [22] and has been successfully checked for inconsistencies
using the trial version of the Description Logic Reasoner RacerPro [23].

Each layer of the ontology is related with a different level of abstraction
concerning the modeled concepts and relations between concepts. The top layer is the
most abstract, while the bottom layer incorporates more technical details.



3.1 The Top-Layer eGKI Ontology

The eGKI Ontology includes the definition and the representation of the following
basic entities — classes:
e Services provided in conventional or electronic means by the public
authorities to the citizens and businesses.
e Documents, in electronic or printed format, that constitute the inputs or
outputs of a service or are involved during their execution.
e Information Systems, which encompass the web portals as well as the back-
office and the legacy systems.
e Public Administrations that embrace all the service points and the authorities
of the public sector.
e Web Services for the interconnection and the interoperability among
information systems.
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Document provides isSupportedBy  isProvidedBy
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hasDescription hasDescription hasDescription
WSDL
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Fig. 1. The top level of eGKI Ontology

As depicted in Fig. 1, the entities are also connected to BPMN descriptions, XML
Schemas or WSDL files for the analysis of services, documents and web services. The
eGKI Ontology also analyzes and incorporates concepts, like the Core Components
specification [24], the Code Lists for Public Administrations and Countries, for
example.

3.2 The Bottom-Layer of eGKI Ontology

The bottom-layer of eGKI Ontology encapsulates all the aspects related to e-
Government Services composition and execution. In principle, the lifecycle of an e-
Government service starts when a citizen or a business or a public administration
triggers the generation or the change of a service. In order to provide a service, a
public administration needs to have a high-level view of the service model, links to
related laws, resources involved and inter-relations with other services. In more detail
in the eGKI ontology:
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Fig. 2. The bottom level eGKI Ontology in Protégé

A service can be provided in a conventional way (becoming an instance of the
class Service), by electronic means like web portals or cell phones (thus instance of
the class Electronic_Service) or as web service incorporated in back-office systems
and applications (attributes of class Web_Service).

The class Document contains the information that is related to a manuscript or
electronic document that emerges as input or output of a service, is involved in the
execution of a service or is deliverable of a project. The class Structured_Document
contains the document - related information together with the analysis of the
document fields and the XML Schema definition.

The class Public_Organization embraces any governmental authority, from
ministries and prefectures to municipalities and other governmental organizations.

The class Information reflects the informational material that is associated with a
service.

The class e-Gov_Extended_Entity is broad and generic, usable for describing a
wide range of resources, apart from the entities (service, document, public body and
information system) that have been specified in the other classes of the parent class e-
Gov_Core_Entity.

The class Information_System contains details about the information systems that
support the everyday operation of public bodies and their transactions.

The class XML_Data_Entity refers to data which is structured in XML syntax, like
Code Lists, XML Schemas and the Components and Data Types on which they are
based. A Core Component Entity has the subclasses Basic_Core_Component and



Aggregate_Core_Component that identify whether a data field in a XML Schema is
simple or complex. The classes Basic_Government_Information_Entity and
Aggregate_Government_Information_Entity inherit from and extend the classes
Basic_Core_Component and Aggregate_Core_Component, respectively. The siblings
of the class Data_Type Entity distinguish between Unqualified_Data_Type and
Qualified_Data_Type on the basis of whether they impose additional restrictions on
the approved core data types.

The class Legal_Entity and its subclasses capture the information of the legal and
statutory framework for service provision (e.g. Legal Frameworks, Legal Elements,
Rules, etc).

The class Physical_Entity identifies the individuals or businesses that participate in
a service and can be extended in the public servants that are employed in a public
organization.

Specific metadata in the form of data properties are inserted for the e-
Gov_Core_Entity class and its subclasses as prescribed in the Documentation Model
of the Greek eGovernment Interoperability Framework [25]. The datatype properties
of the XML_Data Entity and its siblings align with the UN/CEFACT Core
Components Technical Specification [24]. An example of the aspects of a service
incorporated and extended in the eGKI ontology has been presented in [26, 26].

4 The Interoperability Registry Platform

The architecture that implements the Interoperability Registry comprises of three
layers: (a) the Web-based and UDDI (Universal Description, Discovery and
Integration) interfaces for various groups of users, (b) the tools layer including
ontology management, process and data modelling and (c) the information repository
for interconnected data elements, process models, XML schemas and Web Services
descriptions. These three layers, as shown in Figure 3, are integrated through a
relational database engine (based on Microsoft SQL Server) and common access
control and application engine integrating the tools level with the various interfaces.

The front-end platform components are as following:

e The Interoperability Framework Web Site found within the Greek eGIF Web
Site [25], which publishes the various documents of the eGovernment
Framework but also gives access to citizens and businesses for publicly
available data.

e The Services Registry, accessible to authorized users that gives access to the
Registry Tools (meta-data management, process and data modelling). The
representation of the Services Registry is mainly the scope of this paper and
the system will be extensively described below.

e The Registry UDDI interface, where administrations publish their Web
Services or find existing, available Web services to use through their
information systems, constructing truly interoperable, one-stop services.

The Tools layer comprises:

e The process modelling facilities, based on ADONIS modelling engine.

e The XML Management facilities, based on ALTOVA XML Authorware.



e The custom-developed ontology management, data entry and reporting tools
that integrate all representations and models. This is the software
implementation of the Services Registry and will be thoroughly discussed in
the next section.

Finally, the Data Storage layer incorporates an aggregated database for the

ontology instances as eGovernment elements, the Web Service descriptions in
WSDL, the process models and the XML schemas and Core Components.
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Fig. 3. Platform Architecture

5 Developing the eGovernment Services Registry (eGSR)

The mission of the Services Registry developed is to facilitate the eGS ontology
integration into an intelligent and scalable software tool. In order to provide an
automated methodological process and data modelling for eGovernment services, an
ontology-based intelligent web information system is necessary. For it, the portal
implemented as an eGovernment Services Registry (eGSR) offers simple data entry
and management, facilitates electronic data automated imports with custom system
modules, and also allows different user groups to be aware of the public sector
administration and services provision through a wide range of simple, complicated
and statistical reports. The target audience of eGS Registry includes the Ministry of
the Interior, Public Administration and Decentralization (as the Registry Authorized
Monitor), every Public Body that provides any type of governmental services, and
ultimately citizens and enterprises as beneficiaries of the registered services.



5.1 Users and Rights

Services Registry has been implemented as an easy-to-use and useful tool in order to
capture and manage huge information volumes. From a usability perspective, five
types of users can be distinguished:

e Administrator: responsible for the users’ rights and roles management, the data
updates tracing.

e Super Users: responsible for publishing the adequate information in the
Registry, verifying the reliability of the information provided by Public
Bodies.

e Public Sector Employees: users who are in charge of providing specific
governmental services and they have access only to data related to these
specific services and the public body they work for. Except for querying, they
have the right of editing and reformulating these specific data. Each update of
these has to be approved and confirmed by the super users.

e Registry Monitors: they are senior managers of the Ministry of the Interior,
Public Administration and Decentralization, responsible for the healthy use of
the Registry and the published data conformity to the related legal framework.
Super Users are accountable for the whole system performance and use to the
Registry Monitors.

e Citizens /Enterprises: they have free read - access to main data of services,
documents and public bodies only for informational and service provision
beneficial reasons.

5.2 Data Entry Forms and Reporting

The platform provides standard management functionality (create, edit, delete) for all
the main and secondary eGovernment elements, each of which corresponds to menu
item. Thus, the items of the elements’ management menu are Services, Public Bodies,
Documents, Document Fields, IT Systems, Websites and Other Elements such as
Projects, Addressees etc. Users can list all the available elements, view the details of
any element (meta-data, properties, versioning, constraints etc), search for a defined
element and of course create, update and delete an instance. In order to find an
element the user is asked to provide search words describing the entity or its
properties s/he wants to search for. Authorized users can create, edit and delete
instances of the eGovernment elements via details-view web forms. Such a web form
of Service Editing is depicted in Figure 4, representing all the meta-data, relations
with other elements and attached files, which characterize a governmental service.
The attached files can be text-based descriptions, BPMN models, XML files etc.
Furthermore, the Registry offers text-based structured reports and also advanced
statistical spreadsheet reports. Users are one click away from producing several types
of reports through simplified forms or advanced complicated query combinations.
There are three main categories of reports provided by the registry.
e Type A (Main Elements Reports): simple or advanced reports related to the
main elements of the Registry, representing requested properties, relations etc.



Authorized or anonymous users (with limited data access) can choose among a
plethora of criteria and also select the details’ level which s/he is interested in.

e Type B (Integrity Control Reports): a specific type of reports which have a
notifying role for the integrity and in/completeness of data, relations and
constraints stored and represented in the Registry.

e Type C (Sophisticated Reports): complex reports representing indirectly
derived results and statistical information crucial for further eGSR data
utilization and public sector further development and improvement.

5.3 Technical Implementation

The eGSR (eGovernment Service Registry) portal described above has been done by
using the latest web programming techniques. The Web Interface has been developed
with ASP.NET 2 web application framework running in integrated mode on Internet
Information System 7.0. The DBMS used in the development of this system is SQL
Server 2005. SQL Server 2005 has been chosen for its performance and scalability as
one of the last trends in database development.

In the pilot operation of the Registry, the DBMS was located at the same machine
as the web server was, because the limited user access rate in this first stage. As the
access rate has been increased, the DBMS has been set in a dedicated computer. Still
though, as the popularity and the overall usage of the portal have exceeded the
expected levels, the portal suffered from an extremely low responsiveness. The main
reason for this problem was the highly enriched graphical user-interface of the portal
that on the one hand it may offer many useful controls and utilities that facilitate its
usability but on the other hand slowed down its performance. In order to increase the
portal's efficiency, an HTTP compression filter was enabled to make better use of
available bandwidth. Data is now compressed before it is sent from the server and
compliant browsers will decode the data on the client side. Moreover, there has been a
significant effort to configure the Session object in the most efficient way, since it
was the main reason that the portal sent too many data to the client. The first step was
to create a page adapter that simply returned an instance of the session object rather
than the default class which stores the viewstate in a hidden field on the client. Now
as requests come in from any type of browser it uses the new adapter which returns a
session instance. It this way, the viewstate is no longer stored on the client and
therefore the portal's responsiveness was drastically increased.

6 Population of the Registry

Initial Population of the Services Registry has been greatly assisted by the existence
of data in electronic form, through the Greek Ministry of Interior and was achieved
through the following automated and semi-automated activities:
e Automated import of more than 1,797 public bodies including ministries,
prefectures, districts, municipalities and public sector organizations



Fig. 4. Service Data and Meta Data Editing

e Automated import of 1,009 governmental service definitions, with core
metadata descriptions and frequency indications, stemming out of 3,000,000
service requests by citizens and businesses during the last year

e Modelling of the initial core 109 governmental services (including all i2010
services and the services amounting to 85% of the yearly service requests) and
of the following 360 services and automated import of them in the Registry
related to the corresponding service definitions

e Modelling of 1,111 documents with data fields descriptions for 300 of them

e Design of the 90 core XML schemas and automated import of them in the
Registry related to the corresponding document definitions

e Modelling of 10 web services and 76 IT systems and portals with their
corresponding metadata descriptions

The Registry is now being maintained and further populated with the assistance of

engaged public bodies.

7 Conclusions and Future Work

The structured ontological knowledge base and the intelligent meta-data registry
presented in this paper introduce a new automated approach towards eGovernment
transformation ensuring interoperability by design, rework or change. The common



understanding and the explicit eGovernment knowledge ensured by the proposed
approach bridge the gap between decision making and technical realization of e-Gov
services while supporting all phases (design, configure, deploy, run) in the lifecycle of
e-Gov services. Further benefits of the proposed approach include supporting the
management of changes in e-Gov services (preserve consistency, detect
inconsistencies, propagate changes, implement changes).

The approach adopted has addressed a number of key issues, such as:

a. Definition of the eGS Ontology and Metadata Definitions for all core elements in
the eGovernment domain.

b. Implementation of the web eGSR portal based on the eGS ontological
knowledge, as a useful and easy-to-use software semantic modelling tool, with
different security levels and targeted multiple user groups.

c. Integration of BPMN models, XML data models into the eGSR.

The initial application of the system, as well as the relevant evolutions from other
European eGIF’s, are indicating that such new perspectives should be taken into
consideration in eGovernment Frameworks from now on [Error! Reference source
not found.].

Along the Greek eGIF and the eGS Registry a lot of future work has to be done
including both organizational and technical tasks, since the proper maintenance and
usage of the registry is now the crucial issue. So, efforts will be targeting the
following objectives:

e Binding with the Central Governmental Portal for citizens and businesses, so
that the registry can merit the appropriate use of anonymous users,
beneficiaries of most of the governmental services.

o Initial training of key staff within public bodies for using and extending the
registry.

e Engagement of the public servants; more effort is to be put towards
encouraging stakeholders to interact with the registry and among themselves,
building synergies across the public sector authorities in a truly
interdisciplinary way — hopefully leading in the next definition of the registry
e-participation functionalities.
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