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Abstract— The provision of support for operations
in the domain of eGovernment is a complex task that
has been driving the efforts of the community for the
last years. This pursuit aims to achieve not just a
good support for present service but also for the close
future. Scalability, traceability, and security of the fi-
nal solution are features of the utmost importance in
this context. In this line, the paper presents a holistic
approach based on the principles of RESTful to sup-
port services within the domain. Authors also take
full advantage of semantic resources that are used to
boost the capacities of the system due to its possibil-
ities to provide a complete and explicit formalization
of the knowledge involved. Thus, advanced features
will be possible, as shown in the paper. Also, some
conclusions are presented.
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1 Introduction

Providing a software architecture to host domain services
is far from being a simple task. On the contrary, the
definition of a suitable architecture for a particular envi-
ronment is a never-ending task towards, not just a good
technical solution, but also adoptable for all parties in-
volved. One particularly complex scenario is related to
eGovernment. In the frame of this domain, it is required
to comply with additional concerns regarding security
and privacy beyond the constrains present in other re-
lated domain (check Section 2). And that is the frame
of this work whose aim is to propose a software platform
that allows the deployment of services in a simple and
straightforward manner.

First of all, it must be considered a solid definition of
the environment. This definition must be able to address
all relevant features with in the solution. This task is
not actually a simple goal. As a matter of fact, several
projects made their try on this issue and the results ob-
tained, even of high quality, did not achieve a general
acceptance. This is due to a lack of maturity in the do-
main that does not allow to evolve the current state of
the art. This paper presents its own suggested model
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of the domain taking advantage of previous works of the
authors (check Section 3). In this definition, there is a
technological tool that will play a paramount role: se-
mantics. This technology is briefly described on Section
4.

The next step is the use of the RESTful principles to ac-
complish this project (check Section 5). The application
of this model to our solution is shown on Section 6. As
the reader would note, this proposal combines the ad-
vantages of the above mentioned architectural style and
power to refer to knowledge provided by semantic tools.
Finally, upon the achievement of the result, conclusions
and final considerations about this work are presented in
Section 7.

2 The digital administration

The digital administration or eGovernment is experienc-
ing during these last years a huge development boosted
by both the demands from the citizens for better services
and the constrains imposed by the Public Administra-
tions (hereafter PAs) themselves. These efforts are ori-
ented to drive the transformation required for the actual
implantation of actual eGovernment solutions. Develop-
ers and stakeholders should not consider eGovernment
as a simple replacement of a paper-based administration
with electronically-driven services. On the contrary, the
arising of eGovernment solutions should involve a deep
transformation of the horizon for services. In this context,
it should be considered the change from process-based ap-
plications into new paradigms of services focussed on the
actual needs of the citizens. This aspect of the problem
is clear from the definition of eGovernment provided by
the World Bank][1]:

the use by government agencies of infor-
mation technologies (such as Wide Area Net-
works,the Internet, and mobile computing) that
have the ability to transform relations with cit-
izens, businesses, and other arms

In order to accomplish this ambitious goal a deep re-
engineering process should be undertaken. In this long-
term process some issue may not be overlooked:
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e Interoperability. Addressed by all major institutions,
specially by EUJ[2], must be considered at all phases
of the project. Final solutions derived from current
initiatives must properly address this feature at dif-
ferent levels, namely: technical, application and se-
mantical.

e Accessibility. The fight agains digital gap is clearly
present in this domain. PAs can not afford to prevent
users from using their own solutions for problems
related to accessibility or availability.

e Maintainability. Solutions in PAs are expected to
have long life-cycle. Applications will be in use for a
long time and task related with maintenance must be
taken into account during the design and deployment
phase.

The final goal for this sort of platforms is the holistic
support for services in the context of PAs. This ambitious
goal have been tackled in past. We would like to outline
the contributions from some of them, namely:

e The SemanticGov project|3]. This project supported
by the 6th Framework Program aims at developing a
software infrastructure intended to provide support
for PAs. Semantic technologies play a main role as
it is based on the use of WSMO to provide interop-
erability mechanisms.

e The ALIAL initiative[4]. An Open Source initiative
aimed to provide with software for Local Public Ad-
ministrations in Spain. These projects will be based
on open source, open platforms and interoperability.

3 Modeling the objective

The very first step in the provision of the solution is the
identification of the business model we must deal with.
Many different PAs are providing services under different
models and based on different concepts. So, we would
need to identify some sort of pattern for the description
of those services that are actually being provided by PAs.

Currently, it is not uncommon to find services modeled
under the term of LifeEvents in different approaches from
both public and academic sources such as [5, 6, 3, 7, 8, 9,
10]. Nevertheless, this concept is not always used to refer
to the very same thing. Also, it is used most of times at
very high level of abstraction.

In the scope of this work, we are prone to use a lower level
definition of service. At this point we bring into focus
the proposal presented in [11]. This work introduces its
own definition of LifeEvent, in a quite similar manner to
already deployed solutions, but it also proposes the use
of the artifact AdministrativeService, a concept used to
model services in the context of a particular PAs.
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Figure 1: Uses cases supported

The first artifact, LifeEvent (hereafter LE), is used to
speak about high level services that may involve a num-
ber of PAs, but the latter refers to those services provided
by a single PA in a straightforward manner. Actually,
AdministrativeServices (hereafter AS) are those services
that take place just in a single office and generate, as out-
put, some documents for the citizen. Therefore, ASs can
be considered as a second level of articulation to deploy
LEs as they fulfill needs at a local level and the coor-
dination of several may be needed to compose a whole
LE.

As the intended goal is to provide with support for invok-
ing services from a single PA in a simple and straightfor-
ward manner, they actually can be considered to be basic
tool in the frame of this work. Thus ASs, as they were
defined in [11], are re-used in this proposal. To describe
an AS, it is required to know about the following aspect:

e Title. Brief name for the AS.

e Description. A brief textual description about the
service for the citizens.

e Max Span Life. The maximum span of time for the
response from the PA before the operation is consid-
ered approved/dismissed.

e Public Administration. Information about the PA
that it is responsible for the execution of the AS.
Therefore, it can be used to decide about the scope
of the operation

e Input documents. The documents the citizen needs
to be in possession of to be able to invoke the AS.

e Output documents. These are the documents that
will be generated as output in case the AS is com-
pleted as expected.

e Area. The group of services this AS can fit at.

e Location. The URL where the service is hosted.
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Citizens, final users of the solution, will need to able to
perform a set of operations regarding this artifacts within
this proposal in order to make possible the fulfillment of
their needs. These required operations are namely (check
Fig. 1) :

e Invoke a operation. Given the desired AS, the citizen
can request its invocation.

e Add a document to an in-progress operation. After
its invocation, it could be required to add a new
document to complete the portfolio of a service or
just in response to an update on the status.

e Check the status of an invocation. This use case
allows the citizen to be informed about the current
status of the operation requested.

e Cancel an operation. In case of any circumstance
arises, the citizen may decide the stop the requested
service.

4 Applying semantics

The semantic web has emerged as a new promising tech-
nology aimed at addressing information instead of data,
i.e., it enables software agents to treat data in a mean-
ingful manner. Making this possible would allow new
mechanisms to operate on a higher level of abstraction.
Also, by means of this technology, it is possible to express
knowledge in a formal and interoperable way.

The “semantics”, as an IT researching field, was born in
the early 2000’s. In May 2001, Sir Tim Berners-Lee pub-
lished the foundational article presenting the semantic
web to the world[12]. According to this article,

the Semantic Web will bring structure to
the meaningful content of Web pages, creating
an environment where software agents roaming
from page to page can readily carry out sophis-
ticated tasks for users.

The gist of this idea is to make machines capable of un-
derstanding the information within the web. This feature
will allow them to make more complex interactions with-
out the need of human support. According to the pre-
vious article, the semantic web is: “an extension of the
current web in which information is given well-defined
meaning, better enabling computers and people to work
in cooperation.”

A key tool in this path towards a well-defined meaning
is the use of ontologies. They can be considered as a
knowledge representation expressed in a formal manner
with different languages are at our disposal. OWL (On-
tology Web Language)[13], the W3C Recommendation,
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is the chosen option in our case. In particular, we will
take advantage of OWL DL. Using the slots of informa-
tion identified in the previous section and making use the
methodology METHONTOLOGY(14], a complete an on-
tology is derived. Therefore, all agents in the system will
share this definition of knowledge and will be in position
to know what the exchanged information actually means.

The ontology developed in this context fits on the criteria
shown on Section 3. Thus, it is centered in the definition
of AdministrativeServices (AS) as the definition of the
service that is intended to be used. Each one of the re-
alizations of this artifact is called as “invocation of AS*’
(hereafter iAS). While the former is the definition of ca-
pacities and abilities of general service, the latter is linked
with a particular invocation of an AS from a particular
citizen.

In the definition of the properties of a AS, fields identi-
fied in the previous Section are used. Therefore, a AS
will include information such as Name, Description, Le-
gal Framework, Required input documents, etc. Corre-
spondingly , the definition of the iAS involves properties
identified to keep the link between the definition of the
service and required data to track the operation. A re-
view of its main properties is presented in Table 1. These
ones, AS and iAs, are the resources to be used under the
proposed RESTful approach in next section.

5 The RESTful paradigm

As mentioned before, in order to deploy a convenient soft-
ware platform, it is required to make a wise election of
an architectural style, i.e., the guidelines and the princi-
ples that will rule the actual software architecture for the
prototype. In the frame of this work it was decided to
make use of the REST (REpresentational State Transfer)
philosophy[15]. System fitting in this principle are called
to be “RESTful” and, taking the client-server model as
the basis, it poses some principles:

e Resources to be used always must be able to be iden-
tified from the outside of the solution. One of the
aims of this sort of architectures lays on managing
data, i.e., resources, regardless of their storage, ori-
gin or status. Thus, it must be provided in a unique
manner to establish a link with them. The preferred
way is by means of URIs (Uniform Resource Indi-
cator) and IRIs (Internationalized Resource Identi-
fiers). As a result, it is possible to get an unlimited
number of resources.

e Messages, i.e., commands, must be a set of clear
and simple verbs. Contrary to what happen to re-
sources, actions must be limited and well-known.
Usually, these systems are supposed to be based
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Table 1: Properties for 1ASs

’ Name Multiplicity ‘ Description
ASOriginator 1 Reference to the AS corresponding to the invocation
Invoker 1 Citizen invoking the AS
LaunchingDate 1 Date of the invocation of the AS
Deadline 1 Latest date for the execution of the AS
DocumentsAttached 0..n Documents provided within the current invocation
DocumentsGenerated 0..n Documents generated as result of the invocation

on CRUD! systems. Invoking these commands on
resource within the system, all required operations
should be possible.

On the light of these ideas, it is clear that HT'TP are the
perfect example for RESTful system. It is possible to use
a limited set of commands (addressed in the HTTP1.0[16]
or HTTP1.1[17] specification) on any URL provided by
the software agent in use. Anyhow, RESTful systems do
not have to be HTTP or even based on HTTP.

The purpose for a RESTful system is to manage all re-
sources in the system by means of this set of limited and
well-know verbs. Reader can compare this feature with
RPC-based system where the set of operation is freely
upgradable and parameters attached does not identify
the resource but the properties to be changed.

The change of the status for resources in the RESTful
approach is driven by these verbs for actions and never
stored on the server that will not have memory about
former invocations. This feature drives the design of the
servers and makes possible a higher scalability and larger
simplicity for these solutions.

In our case, as mentioned before, we will take full ad-
vantage of semantics. Thus, instead of providing links
to “simple” resources, semantically defined items will be
used in the frame of this contribution. Thus, the actual
content to be managed by the system belongs to an on-
tology. This feature enable the system to provide with
additional features not present in non-semantic environ-
ments such as reasoning about the outcome of an oper-
ation, fully-autonomous discovery of next iterations, or
smart searches for additional services.

6 Providing the solution

As mentioned in previous section, the use of a RESTful
approach poses some restrains about how operations can
be deployed and which kind of information can be used.
From Section 4, a characterization of resources, i.e., ASs
and 1ASs, is provided. Besides, these resources, as they
are defined in terms of an ontological support, can be
addressed by means of a link. This is due to the fact that

1Create, Read, Update and Delete

ISBN: 978-988-17012-8-2
ISSN: 2078-0958 (Print); ISSN: 2078-0966 (Online)

all instances in a ontology are provided with an identifier
under the form of a URL.

In order to fully characterize the architecture itself of the
system, it must be identified how interactions are con-
ducted and which operations are possible. These opera-
tions will be mapped into verbs, using a RESTful termi-
nology, and used with the corresponding resources. In the
case of this proposal, we will stick with the HTTP proto-
col and take advantage of the provided commands. These
operations will used with a concrete meaning (check Ta-
ble 2). Upon each invocation of the former commands,
the server will respond with information expressed in the
terms of the ontology included in the system, i.e., a rdf-
like file will be generated and sent back to the client.
Thus, the agent receiving this response will be able to
understand the knowledge implicit in this response and,
if the case, take the correspondent decision.

Under these assumptions, the behavior of a citizen invok-
ing a service is shown on Fig. 2.

e On first step, the citizen, aware of the AS he is will-
ing to invoke, launch his/her request. As a result,
the server will return de iAS individual, defined ac-
cording to the ontology. This new resource in the
system is identified by a unique URI that will used
in future interactions. Let us say, that the citizen
want to just request a license for building a house.
In this case, the request will be something like this:

GET /ASAvailable/GetLicense HITP/1.1
Host: pal.government.uvigo.es
Accept: application /rdf+xml

After the corresponding operations in the back office
of the PA, it will be generated the response, i.e.,
the corresponding iAS. This instance of the ontology
will be sent back to the citizen and used in further
interactions.

e On phase 2, once the operation is launched, the cit-
izen can add some additional documentation to this
request. In our example, the citizen will, for in-
stance, add some relevant document such the plans
of the building or the receipt of the correspondent
taxes.
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Table 2: Verbs used and meaning

’ HTTP command \ Resource \ Meaning

|

GET AS
POST iAS
PUT iAS
DELETE iAS

Invoke the execution a particular AS and return a iAS
Recover the result of an operation from a PA

Add a document to the iAS mentioned

Cancel the invocation of a iAS

Citizen

T Administration

Public

PUT BuildingPlan

POST IASETS

DELETE IASGTS

Figure 2: Diagram of sequence
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e At any time the citizen can check the status of the
requested operation. As shown on the third phase,
the citizen can make use of the verb POST to check
the current stage of the operation and gather all the
information that may be of his interest.

e Eventually, as shown on phase 4, the citizen can can-
cel the invoked operation making use of the com-
mand delete.

The use of a RESTful system is possible mainly due the
business model designed. As all the operations possible
are defined in terms of ASs and iASs it is not required
to negotiate about the interface of the service or decide
and discover how a particular WS must be addressed.
As requested by the RESTful approach, the state of the
operations invoked does not need to be stored and also
the use of cookies is not need, a hardly acceptable feature
in RESTful systems. In order to simplify the system as
much as possible, all the operations are designed to be
idempotent.

These operations are actually a front-end for services in
the domain of eGov and further operations inside the
PAs should be performed to actually complete de service.
Also, note that with this brief set of services it is possible
to conduct complex operations as the definition of the
service is already provided by the knowledge inserted in
the AS itself.

7 Conclusion

In the current state of the art, it is required for govern-
mental institutions to face long-term projects aimed to
fulfill needs of the citizens from a holistic perspective.
PAs must tackle these solutions taking into account a
large number of considerations in a complex and inter-
operable scenario. And this is the context for projects
mentioned in previous sections and this work itself.

The work presented is aimed to contribute in this area to
grant a support for solutions focussing on features such as
scalability, simplicity in deployment and reuse in different
frames. To make that possible, two main tools or tech-
nological supports are used: semantics and the RESTful
paradigm. Semantics is used as formal tool to character-
ize the environment. From its use, resources addressed
within the proposal are clearly identified, including all
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related information. The use of the RESTful architec-
tural style simplifies both the design of the platform and
its development. The combination of both provides us
with quite flexible and powerful environment to provide
with solutions in the domain.

The model presented in this paper makes little assump-
tions about the technological support and final details for
implementation can be adapted to different scenarios of
application. Therefore, further implementations and new
developers can provide with new versions according to
additional circumstances including mobile environments,
web-based solutions or special legal constrains.

Also, in the development of this solution, a large onto-
logical model was considered and a reduction of it was
considered for this case. Later adoptions of this model,
can include more concepts semantically described and ap-
plied to the RESTful model of the system presented.

Anyhow, developers of this solution must borne in mind
that this approach is not similar to those based on Se-
mantic Web Services[18]. In this context is not possi-
ble to discover on runtime the interfaces for services or
to compose services using techniques such as is done in
WSMO[19] environments. Therefore, all these operations
must be performed in programming time.
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