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ABSTRACT

The Semantic Web will enable business-to-business in new
ways. In this context, organizations will need to incorpo-
rate the Semantic Web into their work routines. However,
this should be done in a way that does not require major
changes in the organization. To this aim we propose a model
for integrating the usage of the Semantic Web into an organi-
zation’s work routines. The central component of the model
is an sButler, a software agent that mediates between the
organization and the Semantic Web. Further, we describe
an architecture for one of the important parts of the sBut-
ler, show its feasibility with an implemented prototype, and
discuss a test using a travel scenario.

1. INTRODUCTION

Internet and the Web have provided an environment to
do business-to-business in a virtual world where distance
is less of an issue. Providers can advertise their products
globally and consumers from all over the world obtain ac-
cess to these products. However, the heterogeneous and
continuously changing environment leads to several prob-
lems related to finding suitable providers that can satisfy a
consumer’s needs. The Semantic Web [5] aims to alleviate
these problems. By allowing software agents to communi-
cate and understand the information published on the Web,
the Semantic Web enables new ways of doing business and
consuming services. Semantic Web technology will provide
an environment where the comparison of different business
contracts will be made in a matter of minutes, new contrac-
tors may be discovered continuously and the organizations’
routines may be automatically updated to reflect new coop-
erations. All this provides an agility in the implementation
of business processes which will allow for new business vi-
sions such as the e-business models described by Timmer
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[26] or the Real-Time Infrastructure (RTI) envisioned by
Gartner’s business analysts [14].

The Semantic Web provides an infrastructure for software
agent to software agent communication. However, the orga-
nization does not necessarily use this infrastructure to com-
municate internally. The organization does not “talk Se-
mantic Web”. Therefore, to be able to gain new advantages
by using Semantic Web technology, organizations should not
need to change their routines, but it should be possible to in-
tegrate the new technology in the existing routines [13]. Asa
result, the usage of the Semantic Web requires the definition
of a proper model of interaction between the internal world
of the organization and the external world of the Semantic
Web. In this paper we provide for such a model where a
software agent (sButler') mediates between an organization
and the Semantic Web. We show the knowledge require-
ments and usage for such a model. Further, we propose
an architecture for one of the most important capabilities
of the sButler. This capability deals with the generation
of process instances for organizations’ tasks based on Web
services. We performed a feasibility study in the form of a
prototype implementation and tested the prototype with a
conference travel scenario.

In the next section we present our model. Section 3 de-
scribes our proposal for an architecture for the sButler with
focus on support for the generation of process instances.
The prototype and the test are described in sections 4 and
5. In section 6 we discuss related work and we conclude with
section 7.

2. INTEGRATION MODEL

To define an overall model for integrating the Semantic
Web into the work routines of an organization, we must de-
fine a model for the organization’s work routines, a model
for the Semantic Web and the actual integration. We adopt
Workflows as a model for organizations’ work routines, and

'sButler stands for Semantic Web Butler.



Semantic Web services as a model for the Semantic Web.
The integration is achieved using an sButler agent that me-
diates the interactions between the Workflows and the Se-
mantic Web.

‘We choose Workflows because it is a well established method

to describe organizations’ routines. To represent Workflows
we consider the requirements of the Workflow Management
Coalition (WIMC) [30], which establishes standards of Work-
flow usage and management. In the Workflow Reference
Model [16] the WIMC specifies that a Workflow (or Busi-
ness Process) is composed of tasks (or activities), that are
performed by Workflow participants that may be grouped
in organizational roles. An organizational role defines the
set of capabilities that each of its participants must have. A
Workflow is defined, created and its execution managed by a
Workflow Management System (WIMS) through the use of
software, running on one or more Workflow engines, which is
able to interpret the process definition, interact with Work-
flow participants and, where required, invoke the use of IT
tools and applications [31]. Once a Workflow is defined, it
may be executed. This is done by the Workflow enactment
service which generates a process instance and controls its
enactment. A process instance is the representation of a
single enactment of a process. As such, a process instance
uses its own input and output data. Operations performed
during the process instance enactment may be executed by
external applications, i.e. applications which are not part of
the WEMS. As a result, communication between the WfMS
and these applications takes place. The WIMC defines an
invoked application interface as a standard format for this
communication. The interface specifies which information
may be passed on to the invoked applications, such as the
attributes of the tasks that should be executed.

To adopt a representation of the Semantic Web we con-
sider the needs of the organizations. As mentioned before,
the organizations need to use the Semantic Web to find and
access distant contractors in a dynamic manner. The work
of the W3C’s Semantic Web Service Interest Group [27],
which looks at means of integrating the Semantic Web tech-
nology in the Web service architecture, provides for such a
need. The group strives to describe the Semantic Web as
a source of distant contractors modeled as so called Seman-
tic Web services. Web services are programmatic interfaces
for applications and enable application-to-application com-
munication on the World Wide Web [28]. They describe
the services that are available on the Web. The current
consensus is that these descriptions specify the data format
required for calling the actual service (i.e. a port and a set
of inputs and outputs described with WSDL [29]). Seman-
tic Web services are Web services that provide descriptions
based on the semantics of the services. The descriptions are
represented in a Semantic Web language. These languages
are machine understandable and enable automated discov-
ery of the services. In the remainder of the paper we use the
term Web service for Semantic Web service. We also assume
in our model that communication in the Semantic Web is
achieved through the use of a Semantic Web language, typ-
ically a flavor of OWL [3].

In our model, the integration between an organization’s
routines and the Semantic Web is performed by a dedicated
sButler agent. The sButler agent mediates between the or-
ganization’s WfMS and the Semantic Web service architec-
ture. Therefore, the sButler has to handle such things as

the process instance generation of the parts of the Work-
flow whose enactment is delegated to external contractors,
the enactment of these process instances and the manage-
ment of the experience accumulated from the usage of the
Semantic Web (e.g. association of trust values to service
providers). Towards the WEMS the sButler is an invoked
application that is called by the WIMS to generate and man-
age process instances composed of Web services for specific
tasks. These tasks are known internally to the organiza-
tion as tasks performed by external contractors. As a re-
sult, in the Workflow representation, they are associated to
the external contractor organizational role.> The sButler
further communicates with the WfMS through the invoked
application interface. Communication with the Semantic
Web is achieved by submitting queries for Web services to
the network. Depending on the concrete architecture of the
network (i.e. peer-to-peer or client-server), the query is sent
to a specific registry node or broadcasted on the network to
discover the nodes which provide Web services that match
the query.

In its role of mediator the sButler supports the retrieval of
Web services that match the organization’s need. Therefore,
the sButler needs to ensure that the discovery algorithms
receive optimal input information. For this purpose, the
sButler must define an internal representation of the tasks
which strives to capture all the aspects of the task that are
important for matching with Web service representations.
These aspects may include such things as the kind of trans-
action the task requires and the kind of result the task is
expected to produce. As a result, the sButler performs a
two-step translation from the organization’s representation
of a task to its own internal representation and from there
to the Web service representations. As Web services may be
represented using different languages, different translation
schemes may be needed.

Figure 1 illustrates our model. In the figure an organi-
zation’s routine is represented by a Workflow of five tasks
managed by a WIMS. One of these tasks (task3) must be
delegated to external contractors. As a consequence, when
a process instance for this task must be generated, the gen-
eration is handed over to the sButler (step 1 in the figure).
The sButler then translates the task description into some
query for Web services, submits it to the Semantic Web
(step 2), and uses the answer to generate a process instance
for the task. The process instance is then returned to the
WIMS which uses it according to its management scheme
(step 3). Later, the enactment and management of the pro-
cess instance will also require delegation to the sButler. The
sButler will again interact with the Semantic Web and re-
turn the results to the WEMS.

3. SBUTLER ARCHITECTURE

The sButler may be seen as the Semantic Web interface
of the organization. In practice, the sButler may be either
implemented as an application that is installed and running
on the organization’s platform, or as a Web service that is
called by the organization when in need of a mediator to the
Semantic Web.

In this section we describe an architecture for an sButler

2As we focus on the integration of the Semantic Web into
an organization’s Workflow, we assume in this paper that
external contractors are always related to Web services.
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Figure 1: Model to integrate the Semantic Web in an organization’s routines.

agent. We focus on one of the most important capabilities
of the sButler, namely supporting the generation of process
instances for a given Workflow task. This includes the gen-
eration of queries towards the Semantic Web based on the
given Workflow task, the actual querying to find relevant
(compositions of ) Web services, the generation of process in-
stances that satisfy the requirements of the Workflow task,
the ranking of the process instances with respect to user and
organization preferences, and the integration of the process
instances into the organization’s Workflow.

To generate a process instance for a given task, the sBut-
ler requires as input a task description. Further, the sButler
uses different kinds of knowledge. Some of this knowledge
is represented in ontologies shared by the organization and
distant contractors. This allows for better interoperability
between their systems. Other knowledge may be organi-
zation specific and stored locally in knowledge bases. We
identified the following kinds of useful knowledge.

e The Domain knowledge provides the vocabulary used
by the organization to describe its work and routines.
Typically, this domain knowledge describes the differ-
ent input and output types of the Workflow tasks. In
practice, this knowledge is seldomly built from scratch
but existing ontologies are used or extended. Examples
are ontologies about products, documents and activi-
ties.

e The Transaction knowledge provides the vocabulary
used to describe the different Web transactions that
may be established between organizations and Web
service providers. This knowledge is represented in
shared ontologies. For instance, the MIT Process Hand-
book defines transactions such as the Acquire activity
and its specializations [19].

e The Process knowledge provides the vocabulary to
describe constraints on Web service processes. The
MIT Process Handbook [19] is a source of information
for such knowledge. Also the quality of service defini-
tions provided by the WfMC in [32] and the METEOR
project in [7] are specific cases of process knowledge.

e The Decomposition knowledge defines the concepts
that may be used to decompose queries and provides
explicit rules for the decomposition and reassembly.
Some of this knowledge may already be represented
more or less explicitly in the Domain knowledge. Fur-
ther, additional decomposition rules (e.g. based on
decomposition heuristics) may be included.

e The User and organization preference knowledge
specifies preferences of the users and organizations.
This knowledge is typically expressed in terms of the
Domain, Transaction and Process knowledge.

e The Query knowledge provides experience data from
previous generation and management of queries for
Web services. This knowledge typically refers to spe-
cific Workflow tasks.

The sButler aims to represent all the aspects of the task
that are important for matching with Web service repre-
sentations. Our internal task model requires the following
aspects. First, the required result needs to be represented.
This may be, for instance, a concrete object, an action, or
information about an object or an action. We use Domain
Knowledge to represent this information. Further, we repre-
sent the kind of process that is performed to create the de-
sired result. This is described using the Process knowledge.
Finally, another important aspect is the type of transac-
tion the task requires. This may include such things as the
delivery mode and the kinds of ownerships that are trans-
ferred (e.g. renting vs. buying). This is described using the
Transaction knowledge. These aspects focus on the orga-
nization’s requirements on the task. There may be other
aspects that are relevant and focus on other areas such as
the location of the Web services or technical requirements
for the communication with the Semantic Web. These are
not considered in this paper.

Figure 2 shows the modules of an sButler architecture for
process instance generation. We now describe each module
and its use of the different knowledge sources.

Query Generation is the process that supports the gen-
eration of a query for Web services and is respon-
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Figure 2: The sButler’s modules for process instance generation.

sible for the two-step translation performed by the
sButler. During the first translation step the sBut-
ler uses the task description provided by the orga-
nization to create an internal representation of the
task. It uses the organization’s Domain knowledge as
well as Transaction, Process knowledge, and Query
knowledge. The sButler may also interact with the or-
ganization to obtain as much relevant information as
possible. The second step translates the internal repre-
sentation into Web service representations as required
by the existing discovery algorithms. The result is a
query for Web services.

Task Decomposition is the process of locally identifying
possible decompositions of the task. One possible ap-
proach consists of decomposing the desired object and
building a new query for each part of the object. In
this case some Decomposition Knowledge is required.
This module also uses Query knowledge.

Service Discovery is the actual querying for Web services.
Queries for services that perform part of the task (in
the case of decomposable tasks) or the whole task are
submitted to other service discovery agents available
on the Semantic Web. Such agents typically provide
for their own Web service composition approach as de-
scribed in [22] and [10]. The result is a set of candidate
Web services for each query submitted.

Instance Generation is the process of putting the parts
together to build process instances that produce the

whole desired object. It is done using the Decomposition

Knowledge. The result is a set of candidate process in-
stances.

Instance Ranking consists of ranking the process instances
according to some criteria. These criteria are typically
represented in a User and organization preference
knowledge base.

Instance Selection may be done in two modes. In au-
tomatic mode, one of the highest ranked instances is
automatically selected as the process instance for the
task. In manual mode, the user chooses a process
instance based on an ordered list of process instance
descriptions presented by the sButler. In both cases
the sButler returns the process instance to the WfMS
which uses it according to its management scheme.
Typically, when the time comes to execute the pro-
cess instance, the WEMS will delegate the enactment
to the sButler.

Evaluation aims at improving the performance of the pro-
cess instance generation by using previous experience.
For instance, many process instances may be generated
for the same task and information about the selection
can be stored. This experience may be used the next
time the user has a similar information need. Also dur-
ing service discovery knowledge may be gained, such
as some Web service registries may systematically take
too long to answer. All this accumulated knowledge is
stored in the Query knowledge.

The next section describes our prototype solution for the
sButler’s process instance generation.

4. IMPLEMENTED PROTOTYPE

Our prototype follows the model and architecture as de-
scribed in sections 2 and 3. It is implemented in Java,
and the knowledge bases are OWL-lite files integrated in
an OWLJessKB [15] knowledge base. Since OWLJessKB
allows for Horn Rules reasoning using Jess [24], additional
rules (e.g. to formulate user and organization preferences)
are directly written as Jess triplets. Each Java implemented
sButler module may query the Jess knowledge base using
the Jess and OWLJessKB Java APIs. Figure 3 illustrates
the usage of the different knowledge sources by the sButler
prototype’s process instance generation modules.
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Figure 3: Knowledge sources for the process instance generation.

We simulate the organization’s WIMS with JGraph [21],
a Java graph visualization library which provides a graph-
ical visualization of the Workflow as a task flow. It also
provides an annotation mechanism for the tasks delegated
to the sButler that is used to assign task descriptions and
attributes. The Semantic Web is represented by a set of
Web services. The Web services and sButler’s internal rep-
resentation of the task share the same format composed of
two of the aspects mentioned in section 3: the desired result
and the kind of transaction the organization wants to en-
ter into. The Web services and Web service queries are all
represented by OWL-lite files integrated in the OWLJessKB
knowledge base. The service discovery is simulated with the
matchmaking algorithm provided by OWLJessKB.

Considering our format for Web service descriptions, we
observe that some local knowledge, such as user and organi-
zation preferences, may provide information for decompos-
ing the desired result. Therefore, we designed a simple algo-
rithm for using local knowledge to compose services. First,
we identify the local knowledge (i.e. Domain knowledge or
User and organization preference knowledge) related to
the required result that can be used for decomposition. Sec-
ondly, we use the Decomposition knowledge to perform the
decomposition. Then, we generate a set of queries for each of
the subparts of the required result and run the queries. Fi-
nally, we use the Decomposition knowledge to combine the
answers and produce solutions for the task. The first three
steps are performed during the Task Decomposition, the
fourth step is performed during the Service Discovery and
the last step is performed during the Instance Generation.

5. TEST SCENARIO AND DISCUSSION

For testing our prototype we decided to use a conference
travel scenario. Travel scenarios have been used by others
in the field (e.g. [20, 9, 4]). These scenarios are interest-
ing for several reasons. First, different users have different
preferences regarding traveling and therefore the use of user

and organization preference knowledge is highlighted. Also,
the scenario shows the need for a flexible process instance
generation process. Even for the same task for the same
user the circumstances and constraints may differ from one
time to the next. Further, planning a travel usually requires
the use of several Web services and illustrates the need for
the management of multiple Web services. It is also easy
to modify the scenario to test different capabilities of ser-
vice discovery algorithms. Finally, it is a scenario for which
many people have an understanding of the domain.

Our scenario is as follows. The organization is a university
where one category of participants belongs to the research
staff and part of the organization Workflow describes the ac-
tivities of the staff members such as conference travel. This
Workflow specifies that when a researcher of this university
goes to a conference, she performs a number of tasks. First
she applies for funding for travel. This is done by filling in
administrative forms and handing them over to the account-
ing department several weeks before the travel. The second
step is to plan the travel. This includes such things as book-
ing transportation to the conference location. Moreover, the
travel itinerary produced provides the process instance for
the next task as illustrated in figure 4. The third step is to
actually travel to the conference and participate. Finally,
the researcher must report on the scientific content of the
conference to her colleagues and handle administration re-
garding travel costs for the accounting department. These
last two tasks may be performed in parallel. As external
contractors are typically required to plan the travel, the or-
ganization role for this task is set to external contractor.
Figure 4 provides the task flow view of the Workflow for
conference travel.

The knowledge bases contain concept descriptions as fol-
lows.

e The Transaction knowledge models the Acquire ac-
tivity specialization hierarchy from the MIT Process
Handbook. This includes the activity Buy that may be
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Figure 4: Workflow for the test scenario.

decomposed into the sequence of activities Identify
potential sources, Identify own needs, Select
supplier, Place order, Receive, Pay, and Manage
suppliers.

e The Domain knowledge models the 0OfficeSupply and
Travel concepts. The Travel concept may be spe-
cialized into RoundTripTravel or OneWay- Travel. A
Travel is composed of ItineraryLegs which have the
properties hasDeparture, hasArrival and hasTrans-
portMode. The domains of the hasDeparture and has-
Arrival properties are locations, while the domain
of hasTransportMode is TransportMode. Examples of
TransportMode are train, boat, plane, and taxi.

e The Decomposition knowledge includes information

related to the decomposition and assembly of itineraries.

An example of a decomposition rule for an Itinerary-
Leg is that an itinerary leg from Linkoping University
to X using unspecified transportation can be decom-
posed into two itinerary legs where the first one goes
from Linkoping University by taxi to Linkoping air-
port and the second leg goes from Link&ping airport
to X using unspecified transportation. An example of
a composition rule is a rule that combines two trav-
els where the final destination of the first travel is the
place of departure of the second travel.

e The User and organization preference knowledge
provides preferences about travels. For instance, we
have the preference that if the place of departure is
Link6ping University and the place of arrival is not in
Scandinavia then the travel’s first leg should be a taxi
ride from Linkoping University to Linkoping airport.

e The Query knowledge contains the definition of the
task according to the sButler’s internal representation
format. In this case we assume that the Workflow
has already been used before and that the Evaluation
module has stored the information that the transac-
tion performs a Buy activity and the desired result is
a 0neWayTravel3.

3For the sake of brevity we use a one way travel as example

Further, in our prototype, the Semantic Web is repre-
sented as a set of six travel agencies providing nine different
ItineraryLegs.

To start the application one executes the corresponding
Java class (window A in figure 5). The OWL-lite files are
loaded into the Jess knowledge bases and the graphical rep-
resentation of the organization’s Workflow appears on the
screen (window B in figure 5). In the Workflow interface, the
tasks that the sButler supports are highlighted. When the
user right-clicks on the Plan Travel task, she is presented
with a menu and she may choose the Visualize option. This
provides information on aspects that are associated to the
sButler’s internal representation of the task. The ontology
hierarchies of the Transaction and Domain knowledge are
displayed and the concept that corresponds to the aspects
of this task is highlighted. The alternative to the visualiza-
tion is to start the process instance generation. This is done
by selecting Provide input in the menu (window C in figure
5). The sButler is invoked and starts performing the process
instance generation for this task as follows.

Query Generation Although the aspects of the task are
already represented internally (see above), the query
generation process still needs to acquire the data that
is specific to the process instance. This data is added
to the sButler’s task description. The type of required
data is computed from the specified aspects. The data
required for a OneWayTravel are the places of depar-
ture and arrival. A window is displayed for the user
for providing this information (window D in figure 5).
The user may enter Linkoping University for departure
and New York University for arrival. As the prototype
assumes that the sButler task representations and the
Web service representations are OWL descriptions, the
sButler’s task descriptions can be used as queries for
Web services. Once the query is formulated, the user
may proceed by selecting Execute in the menu (window
C in figure 5).

Task Decomposition tries to decompose the desired re-
sult. The sButler identifies the relevant decomposi-

instead of a round trip.
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Figure 5: Prototype Screenshots.

tion rules in the Decomposition knowledge and ap-
plies them (window E in figure 5). The result of the
decomposition of the OneWayTravel from Link&ping
University to New York University provides the fol-
lowing Travel parts:

1. A taxileg from Linképing University to Linképing
airport

2. A set of legs from Link&ping airport to New York
University.

Service Discovery submits the queries for the different
travel parts to the Jess knowledge base. The answer
provides a set of candidate services for the travel parts.

Instance Generation puts the answers to the queries for
travel parts together in order to provide complete so-
lutions. The solutions for queries 1 and 2 are com-
bined to provide itineraries for the whole travel. Each
itinerary corresponds to a different composition of ser-
vices.

Instance Selection The user is presented with the differ-
ent itineraries and selects one. Each itinerary is rep-
resented by a graph where the cell is a location and
the arrow represents a travel leg (window F in figure
5). Clicking on the leg provides specific information
about the leg such as the name of the travel agency
and the means of transportation. After the instance
selection the chosen itinerary can be used as the sub-
Workflow specification for the Go on Travel task. For
example, the WfMS can expand the Workflow of the
Go on Travel task as illustrated in figure 4.

The knowledge bases are important components of our
architecture. The fact that we used Jess knowledge bases
allowed us to do consistency checking as well as verification
of the knowledge. We based the domain knowledge on exist-
ing ontologies about travel, locations and time. Therefore,

the generation of the knowledge was not very time consum-
ing for this application. For larger applications, however,
there may be a need to use information from different on-
tologies and tools for merging and aligning ontologies (e.g.
[18]) may have to be used. Another advantage of using on-
tologies is that the information can be more easily shared
between applications.

The decomposition knowledge was manually created based
on our knowledge about the domain. The most useful infor-
mation in the domain knowledge for this purpose was (often
implicit) information about part-of relations together with
their ranges and domains. It may be interesting to investi-
gate whether parts of the decomposition knowledge may be
semi-automatically generated from the domain knowledge.
The user and organization preference knowledge contains
static rules. These rules may be generated by learning ap-
proaches as in adaptive systems. The transaction knowledge
is based on the MIT Process Handbook and can be consid-
ered as a shared ontology. We downloaded and parsed the
information in the handbook and translated it to our inter-
nal format. This needs to be done only once and is reused
for all tasks.

For our application the system loaded the knowledge bases
at start-up. This took ca 30 seconds on a SUN Ultra 10
workstation with a 440-MHz UltraSPARC-IIi architecture.
From then on all interaction and processing was instanta-
neous. Future work will need to investigate whether the
same performance can be achieved in larger scenarios as well
as when the Semantic Web is not simulated using knowledge
bases. As a first step a multi-agent environment may be used
as a controlled environment to test the system further.

6. RELATED WORK

There are not many systems that integrate the Semantic
Web into an organization’s routines yet. One system that
aims to do this is METEOR-S [7]. This is an extension of



the METEOR project. METEOR provided a WfMS and
dealt with different process management issues such as task
dependencies, CORBA-based and Web-based enactment of
processes, and quality of service. METEOR-S builds on this
expertise to integrate the Semantic Web into the manage-
ment of Workflow processes and aims to provide a platform
that supports the complete life cycle of Semantic Web pro-
cesses. The life cycle includes the steps semantic annotation
and publication of Web services, abstract process creation,
semantic discovery of Web services including the integra-
tion of Web services into Workflow processes, and orches-
tration/composition of Web services. One important differ-
ence between METEOR-S and the sButler approach is that
METEOR-S focuses on service discovery while the sButler
aims to mediate between the organization and the Semantic
Web.

Further, there are approaches focusing on Web service
composition such as SWORD [22] and Racing [10]. Our vi-
sion for sButler is to integrate these different approaches to
service discovery by translating between the internal repre-
sentation of the organization and the formats required by
the different service discovery approaches.

Another kind of related work are approaches that wrap
the organization’s services as Web services either by pro-
viding a support system for composition design like E-Flow
[8], or by providing description languages for composition
like BPEL [2], OWL-S [25], and the WSMO standard [23],
or by providing a full fledged system to support the devel-
opment and management of interorganizational Workflows
with multi-agent systems (e.g. [6]). These approaches aim
to represent complex business processes as Web service com-
position and deal therefore mainly with the provider side.
The current approaches do not deal with the translation
between the organization’s internal representations and the
Semantic Web, but assume that the organization’s systems
that are connected to the Semantic Web are Semantic Web
(or Web service) compliant. These approaches provide the
descriptive technology for service composition that the the
sButler has to understand.

Finally, the Web Service Management Framework (WSMF')
[11] and the sButler have a similar vision when it comes to
the need for a strong mediation service that allows anybody
to speak to everybody. However, the WSMF focuses on the
communications between Web services while our approach
focuses on the communication between the organization and
the external Web services. Further, the Web Service Mod-
eling Ontology standard (WSMO - Standard) [23] strives to
refine the WSMF by defining an ontology which describes
the four elements of the WSMF: ontologies, goals, Web ser-
vices and mediators.

7. CONCLUSION

In this paper we defined a model for integrating the Se-
mantic Web in terms of Web services into an organization’s
Workflow using sButler agents as mediators. We also de-
scribed an architecture for the main component of an sBut-
ler agent which handles the generation of process instances.
Several knowledge bases are used in this process. We per-
formed a feasibility study in the form of a prototype imple-
mentation and tested the prototype with a conference travel
scenario.

In [1] we introduce an agent-based framework for inte-
grating Web services into an organization’s Workflow. This

framework allows for publication of Web services, process
generation, discovery and composition of Web services, as
well as for the integration of Web services into Workflow
processes. Within this framework sButlers are agents that
mediate between the organization’s WfMS and the agents
in the Semantic Web. The implementation described in this
paper shows the feasibility of the knowledge management
and reasoning part of the agent-based model. We now plan
a full-scale implementation of our approach. We will use the
Jade [17] multi-agent platform as a base and aim to evaluate
our approach in agentcities.

Another direction will investigate the interaction of the
sButler agents in the context of different Web service for-
mats such as OWL-S [25] and the FIPA service format [12].
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