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Abstract. In this paper, we present SeMFIS — a flexible engineering platform for semantic annotations of conceptual models.
Conceptual models have in the past been used for many purposes in the context of information systems’ engineering. These
purposes include for example the elicitation of requirements, the simulation of the behavior of future information systems, the
generation of code or the interaction with information systems through models at runtime. Semantic annotations of conceptual
models constitute a recently established approach for dynamically extending the semantic representation and semantic analysis
scope of conceptual modeling languages. Thereby, elements in conceptual models are linked to concepts in ontologies via anno-
tations. Thus, additional knowledge aspects can be represented without modifications of the modeling languages. These aspects
can then be analyzed using queries, specifically designed algorithms or external tools and services. At its core, SeMFIS provides
a set of meta models for visually representing ontologies and semantic annotations as models. In addition, the tool contains an
analysis component, a web service interface, and an import/export component to query and exchange model information. SeM-
FIS has been implemented using the freely available ADOxx meta modeling platform. It can thus be easily added to the large
variety of other modeling methods based on this platform or used as an additional service for other tools. We present the main
features of SeMFIS and briefly discuss use cases where it has been applied. SeMFIS is freely available via the OMiLAB.org
website at http://www.omilab.org/web/semfis.
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1. Introduction behavior of information systems [24], or as runtime
models for supporting "dynamic state monitoring and

Conceptual models have a long tradition in support- control of systems during execution" [1][p.23].
ing the engineering and analysis of information sys- When creating conceptual models it is reverted to
tems [27,39]. They have been used for example in re- modeling languages, which define the syntax, seman-
quirements engineering for enabling the communica- tics, and notation of the constructs to be included in
tion between different stakeholders [30], in the con- the models in a formal way [2,22]. As of today, a

text of model-driven software engineering for design- large number of modeling languages are available -

ing systems and generating code [7], for simulating the well-known examples include BPMN [33], UML [32],
IDEF [35], EPC [38], or iStar [40]. Although some of
“E-Mail: hans-georg.fill@univie.ac.at these languages are quite extensive and cover a vari-
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ety of aspects, it is often required in practice to adapt
their semantic scope to individual needs. This may for
example result from changes in legal regulations —e.g.
due to new reporting obligations that require the docu-
mentation of additional information [14] — or, because
of new business requirements — e.g. when conducting
benchmarks that require particular information struc-
tures for enabling industry-wide comparisons [9].

Although the semantic scope of a modeling lan-
guage could be adapted through a re-design and re-
implementation of the language, this is often unfa-
vorable. Especially in industry scenarios where some-
times thousands of models have been created over long
time periods and with considerable effort [34], changes
in the underlying modeling language may lead to un-
expected side effects. Even more so in the case of run-
time models, where execution systems interact with
the models controlling their behavior.

As a solution to this problem, semantic annotations
have been introduced for conceptual models [8]. By
linking elements of conceptual models to elements
in ontologies, additional semantic information can be
added without having to modify the underlying model-
ing language. Thereby, ontologies are chosen because
of their nature as an "explicit specification of a con-
ceptualization" [21] that can be shared [31] and that
permits to process the annotations by machines [37].

In this paper we present SeMFIS (Semantic-based
Modeling Framework for Information Systems) — a
meta-model based engineering platform for seman-
tic annotations of conceptual models that supports the
representation and analysis of annotations with ontolo-
gies, and that can be easily adapted to arbitrary mod-
eling languages and integrated with other tools and
services. While previous publications have mainly fo-
cused on general requirements [11], on particular sce-
narios for using SeMFIS [9,10], and technical exten-
sions [18], this paper discusses the modeling, query,
and exchange functionalities provided by the most re-
cent version of SeMFIS in detail.

The remainder of the paper is structured as follows.
In section 2 we will give an overview of related tools
for the semantic annotation of conceptual models. Sub-
sequently, we describe the features of SeMFIS, in-
cluding the provided modeling editors, query and im-
port/export functionalities, and its extensibility in sec-
tion 3. Section 4 outlines the architecture of SeMFIS
based on the ADOxx meta modeling platform. In sec-
tion 5 we describe two use cases for applying SeM-
FIS and discuss limitations of the tool in section 6. The
paper is concluded with an outlook on the next steps.

2. Related Tools

Whereas the semantic annotation of textual, video,
and audio resources has been discussed in a multitude
of publications and has led to the development of sev-
eral tools — see e.g. [25] for a recent evaluation — ap-
proaches and tools for annotating conceptual models
are rare and often limited to specific types of concep-
tual modeling languages. Semantic annotators for tex-
tual or data resources such as Apache Stanbol!, Onto-
Text? and the like are not primarily directed towards
the use for conceptual models. However, they may be
used for specific parts of conceptual models, e.g. to
determine concepts from an ontology in the labels of
model elements that are expressed in natural language.

Regarding approaches that particularly address the
semantic annotation of conceptual models, several
tools can be found in the area of semantic business
process management. The original motivation for se-
mantic business process management was to combine
business process management with semantic web ser-
vices [23]. For this purpose software tools have been
developed that permit to enrich business process mod-
els with semantic annotations and subsequently dis-
cover web services that match these semantic descrip-
tions. Examples include the Maestro tool [3], an exten-
sion of the ARIS modeling toolkit [36], WSMO Stu-
dio [5], or Pro-SEAT [29]. However, as these tools are
directed towards business processes, they are mostly
limited to particular business process modeling and on-
tology languages. For example, Maestro and WSMO
Studio support BPMN and the ARIS extension sup-
ports EPC. Maestro, ARIS and WSMO Studio use on-
tologies expressed in WSML/WSMO format, whereas
PRO-SEAT supports OWL ontologies. PRO-SEAT
works on models generated by the Metis platform,
which permits to define arbitrary modeling languages.
However, it is not integrated with the platform but
rather an external tool for conducting semantic anno-
tations based on Metis file exports. In addition, not
all these tools are freely available thus hampering
their use and further development in academic settings.
From the mentioned tools only WSMO Studio is cur-
rently available under an open source license.

Although also the field of software engineering has
discussed semantic annotations of conceptual mod-
els, e.g. for UML class diagrams using the XMI for-
mat [41] or for SoaML and ODM [26], correspond-

Thttps://stanbol.apache.org/
Zhttp://www.ontotext.com
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ing tools are to the best of our knowledge not publicly
available.

Another direction that can be found in the context
of conceptual models with semantic enrichments are
tools that represent conceptual models as ontologies.
In general, such approaches require the a-priori defini-
tion of mappings of a conceptual modeling language
to an ontology language. Examples for tools follow-
ing this direction include ICOM for creating and main-
taining ontologies using conceptual models [19] and
SemPeT, which provides an ontology for the semantic
analysis of Petri nets [6].

In summary, the tools that have been investigated
above for conducting semantic annotations of concep-
tual models are limited to very specific target domains.
Furthermore, none of these tools with the exception
of PRO-SEAT permits to create semantic annotations
for arbitrary types of conceptual modeling languages.
However, we could not find an openly accessible ver-
sion of PRO-SEAT. In addition, none of the tools we
found seems to offer interfaces for the programmatic
access of the stored information using web interfaces.
As far as could be accessed from the corresponding
publications, none of the described tools is directed to-
wards supporting industry scenarios with several thou-
sands of models. A core requirement for such scenar-
ios would be for example to provide highly performant
storage solutions for the models, ontologies, and anno-
tations.

3. SeMFIS Features

SeMFIS? is a flexible platform for engineering se-
mantic annotations of conceptual models. The inten-
tion behind SeMFIS was to provide a link in the form
of a software platform between the field of conceptual
modeling and the field of ontologies. Thereby, profits
can be gained from both sides: on the one hand, ontolo-
gies provide formal information structures and reason-
ing mechanisms that can be used to enrich conceptual
models. On the other hand, the semi-formal style and
visual editors traditionally used for conceptual models
facilitate the interaction, in particular for non-technical
users. In contrast to other semantic annotation tools for
conceptual models, SeMFIS does not require a specific
type of modeling language or the modification of an
existing modeling language. Due to the decoupling of

3http://www.omilab.org/web/semfis

the semantic annotations in separate annotation mod-
els, SeMFIS can be easily added to existing modeling
methods without affecting their structure nor behav-
ior. As SeMFIS is implemented based on the industry-
driven, freely available ADOxx meta modeling plat-
form [15], it also provides a highly performant persis-
tence layer in the form of a relational database as well
as interfaces and a scripting language for program-
matic access. In section 3.1 we will describe the model
editors provided by SeMFIS. These are used to visu-
ally describe semantic annotations and for visualizing
ontologies. Section 3.2 gives an overview on the script-
ing and analysis functionalities in SeMFIS including
the programmatic access using a web service interface.
In section 3.3 we will present import and export in-
terfaces, in particular the interface to the Protégé plat-
form.

3.1. Model Editors

The semantic annotation approach used in SeMFIS
is based on theoretical elaborations discussed in [8]. In
order to decouple the annotation information from the
underlying conceptual models and ontologies, SeM-
FIS adds a distinct information structure for describing
annotations. In this information structure references to
elements in conceptual models and to ontologies are
established. These references are then linked using an-
notator elements, which define the type of annotation.
In this way, neither the modeling language for concep-
tual models nor the specification of ontologies has to
be changed.

For representing semantic annotations and ontolo-
gies, SeMFIS uses a meta model-based approach. As
shown in figure 1 the SeMFIS meta model comprises
four model types: the semantic annotation model type,
the frames ontology model type, the OWL ontology
model type, and the term model type. The seman-
tic annotation model type provides model reference’
and ’connector reference’ elements that can be used
to refer to elements in conceptual models. Similarly,
it contains the ’ontology reference’ element to estab-
lish links to ontologies. Via the ’annotator’ element
connections between the reference elements to con-
ceptual models and the ones to ontologies can be es-
tablished. In addition, the type of annotation can be
specified via the annotation type’ attribute. In the pre-
configured version of SeMFIS the following annota-
tion types are available: ’Is equal to’, ’Is broader than’,
’Is narrower than’, ’Is instance of’, ’Is subclass of’,
"Is superclass of”, ’Is instance using fromClass’, ’Is in-
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Fig. 1. SeMFIS Meta Model showing the SeMFIS Model Types

stance using toClass’. However, as will be discussed
later these types can be easily adapted or extended to
fit individual needs.

On the side of ontologies three different types of
ontologies can be represented in SeMFIS: OWL on-
tologies that are today widely used based on the in-
ternational standard issued by W3C, Frames ontolo-
gies as used in Protégé which follow the OKBC pro-
tocol [20], and controlled vocabularies in the form of
the term model type which permits to express syn-
onym and hypernym relationships between terms. For
these ontology types SeMFIS provides the underlying
information structures as shown in the meta model. It
does however not provide reasoning mechanisms, rule
engines, or further constraints regarding the process-
ing of the semantics in the ontologies. If needed, these
functionalities can however be easily added to SeMFIS
using third-party tools and APIs via the subsequently
discussed interfaces and scripting functionalities.

For all the above described model types visual
model editors are provided by the SeMFIS modeling

component (). In this way the information contained
in the SeMFIS model instances is graphically repre-
sented and users can interact with the information on a
visual level. In the screenshot shown in figure 2 exam-
ples for model editors are shown. By double-clicking
on the graphical elements, so-called 'notebooks’ can
be opened for editing the attributes of the model ele-
ments.

To establish the linkage between SeMFIS and con-
ceptual models, it can be chosen from two directions.
Either, the SeMFIS meta models are added to an ex-
isting ADOxx-based modeling method*. This has for
example been done for the pre-configured version of
SeMEFIS that is publicly available on the SeMFIS web-
site. As shown in the screenshot in figure 2, SeMFIS
has been added to a simplified version of the ADONIS
BPMS modeling method [15][p.19]. This also encom-

4See the websites http://www.adoxx.org and http:
//www.omilab.org/web/guest/projects that offer cur-
rently around 40 ADOxx-based modeling methods including meth-
ods for UML, BPMN, ER, Petri Nets, iStar and many others.
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Fig. 2. Screenshot of SeMFIS showing Model Editors for a Business Process Model, an OWL Ontology Model, and a Semantic Annotation

Model (from left to right, top to bottom)

passes to inherit functionality from other methods, e.g.
the simulation algorithms for BPMS that can be ac-
cessed via (@). Or, as a second direction, SeMFIS is
used only as a repository for storing and analyzing in-
formation about semantic annotations and ontologies.
Then, linkages to elements in conceptual models have
to be established using the interfaces and exchange
mechanisms below.

3.2. Scripting and Analysis Functionalities

As SeMFIS has been implemented on top of the
ADOxx meta modeling platform [15], it can revert to
a number of functionalities that are provided by the
platform’s components. This also includes scripting
and analysis functionalities that have been made avail-
able for SeMFIS. Via the scripting functionality, state-
ments in the domain-specific ADOscript language can
be executed. This language permits to access almost
any platform functionality in a programmatic way. It
can thus be used for tasks such as constraint check-
ing, model manipulation and analysis, report genera-
tion, interaction with third-party tools and APIs, user
interaction via a set of pre-defined UI components and
many more.

An example where ADOscript has been used to
adapt the user interface are the specific menu entries
in SeMFIS for starting/stopping the web service ac-
cess. By adding the ADOscript statement shown in al-

ITEM "~Start Web Service..."”
importexport: "~Web Service Interface"
CC "AdoScript” SERVICE start port: /080

output: statusbar

Algorithm 1. ADOscript Definition for a Web Service Menu
Entry in SeMFIS

gorithm 1 in the SeMFIS library definition, a user is
shown a menu entry in the Import/Export component
(%) to start the web service interface on port 1080 - see
also figure 2. Upon the start of the web service, SOAP
calls containing ADOscript statements can be made to
the platform®.

In addition to analyses with ADOscript, SeMFIS
also integrates the analysis component of the ADOxx

platform (&). By using this component queries ex-
pressed in AQL (ADOxx Query Language) can be
composed and executed. Although this language is cur-
rently not as powerful as SQL - e.g. joins are not yet
available - it can be used for easily gathering informa-
tion from the models. An example for a query is given
in figure 3. It shows a query definition targeting all
ontology reference elements in a semantic annotation
model. The results of these queries can then either be

SFor further information on the web service interface see http:
//www.adoxx.org/live/aodxx-web-service
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interpreted by users, exported in different file formats
such as rtf, csv, or html or accessed programmatically
with ADOscript for further processing.

.k
]
]
|

4.
%
¥ ¥
§
5
§
5

AQL Query:

{<"ontology
reference’>
[?rontology
reference” != "]}

Selected atributes:
* Ontology reference

L e =[JFRE

Query
Result
Query resulls - <" Ontology relerence”™> ["Ontology reference” 1= "]} ﬂ_
=9 Orclogy reference

£ 1. Comples Sermantse Arnetateon 1.0
) Ontology reference 38008 |
¥ Ointology reference-04411
) Ontology reference-S4417 h{UM (Frasmesilon] - TEST T
) Ontology reference-S4422-94442 10 (FramesSlot] - TEST ONTOLOGY (Fram
¥ Dindology referénce-d426 | Activity (FramesClass) - TEST ONTOLOGY [F Clﬂiol?g" Maodel)
) Ontclogy reference-94435 Aty (F Class) - TEST ONTOLOGY (Frames Orislogy Model)

JEBE &%

Standaed 2181%

Fig. 3. Example for an AQL Query in SeMFIS retrieving Ontology
Reference Elements in a Semantic Annotation Model Instance

3.3. Import and Export Interfaces

SeMFIS provides import and export interfaces for
exchanging model information in different file for-
mats. In addition, also an export plugin for the Protégé
platform is available. If necessary, these interfaces can
also be accessed via ADOscript, e.g. to support addi-
tional import/export formats.

3.3.1. Generic XML/ADL Import/Export

The generic XML import/export interface is used to
exchange information from arbitrary model types. It is
generic in the sense that it does not have to be adapted
for specific model types or if modifications are made to
a model type. It is therefore well suited for exchanging
information with other tools and platforms. Based on
the underlying ADOxx platform, SeMFIS also comes
with an integrated Java runtime environment and the
Saxon XSLT and XQuery Processor. Thereby, trans-
formations to other XML or file formats can be easily
realized. Additionally, via the ADL import/export in-
terface model, information in the proprietary ADOxx-
ADL format can be exchanged with other ADOxx-
based tools that do not offer an XML interface.

3.3.2. SeMFIS Export Plugin for Protégé

In order to facilitate the exchange of ontology infor-
mation, a plugin for the Protégé ontology management
toolkit has been developed. Protégé has been chosen
due to its wide-spread adoption in many fields of sci-
ence and industry, its large user base and its open ac-
cessibility and extensibility [20]. The plugin has re-
cently been adapted in a student project to the Protégé
4.x desktop application. As shown by the screenshot in
figure 4 the plugin is integrated in the Protégé desktop
application in the form of a view extension.
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Fig. 4. Screenshot of the SeMFIS Protégé for Selecting Classes,
Properties, and Individuals for Exporting them to SeMFIS

The plugin permits to load classes, properties, and
instances from OWL ontologies in the plugin environ-
ment. Subsequently it can be chosen which of these el-
ements should be exported to SeMFIS. The selected el-
ements are then stored in a SeMFIS-compatible XML
file, which can be directly imported in SeMFIS and vi-
sualized in the according OWL ontology model edi-
tor. The current implementation of the plugin and the
SeMFIS meta model for OWL ontologies only support
the major OWL constructs. It is planned however for
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the future to adapt both the meta model and the plugin,
in particular also to support constructs from the OWL?2
standard.

4. Architecture of SeMFIS

SeMFIS has been realized using the Microsoft
Windows-based ADOxx meta modeling platform.
ADOxx is professionally developed by BOC Group,
a spin-off of the University of Vienna. It has been on
the market for more than fifteen years and has since
been used for a large number of research and industry
projects [15]. The meta modeling approach of ADOxx
is also the basis for the commercial ADONIS business
process management toolkit®, the ADOscore strate-
gic management toolkit [28], and the ADOQit enter-
prise architecture management platform’, which are
well recognized in industry [4]. Since a few years, the
ADOxx 1.3 version is available free of charge and can
be used for the implementation of academic and indus-
trial modeling methods.

A high level overview of the architecture of the cur-
rent SeMFIS version is shown in figure 5. At the bot-
tom rests the repository with the modeling subsystem
and a relational database. Although connectors for sev-
eral databases are available for ADOxx - including Or-
acle and DB2 - the standard installation of SeMFIS
is based on Microsoft SQLServer. The modeling sub-
system is a Microsoft Windows application written in
C++ and is responsible for handling the persistence
of the models in the database, for executing ADO-
script statements and for managing the user authenti-
cation. If necessary, the ADOxx platform underlying
SeMFIS can also be configured for client-server sce-
narios. Thereby additional features are made available.
These include simultaneous multi-user access to the
models from several clients including detailed rights
administration as well as a more advanced web ser-
vice access featuring load-balancing mechanisms and
automatically generated web service descriptions in
WSDL.

On top of the repository operate the application
components for a. modeling, which handles the model
editors, b. analysis, which provides the AQL query
component, c. the web service interface that accepts
SOAP calls containing ADOscript statements, and

Shttp://www.adonis—-community.com/
Thttp://www.adoit-community.com/
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Fig. 5. SeMFIS Architecture based on ADOxx

d. for the import/export of model information via
XML/ADL. The Protégé plugin is integrated via the
XML interface of the import/export application com-
ponent.

The user interaction is accomplished through a stan-
dard Microsoft Windows desktop user interface. Sev-
eral aspects of the user interface can be customized us-
ing ADOscript - as has been shown above with the ex-
ample for integrating the web service menu. This also
includes adding functionalities for intercepting certain
user actions, e.g. to enforce constraints when creating
elements in models, to prevent the modification of cer-
tain models, or for triggering the automated execution
of complex modification actions.

A particular feature of the SeMFIS architecture is its
focus on extensibility and adaptability. As we will dis-
cuss in the following section in the context of the use
cases, SeMFIS can be easily integrated with other tools
and services. Through the customization features pro-
vided by ADOxx — see [15] for a detailed discussion
—new model types, model elements, and attributes can
be easily added in SeMFIS.

5. Use Cases

SeMFIS has been applied to several use cases and
two industry projects in the context of enterprise in-
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formation systems [13,16,17,8,9,10,11,18]. In the fol-
lowing we will briefly describe two of these use cases
to illustrate the possibilities offered by SeMFIS. One
use case will be taken from the area of risk manage-
ment [10] and one from the area of semantic service
discovery [18].

In [10] we deployed SeMFIS for the representation,
analysis, and simulation of risks in business processes.
Based on the semantic annotation approach of SeM-
FIS, models in a business process modeling language
could be annotated with concepts from a risk knowl-
edge base. This risk knowledge base was specified in
the form of a frames ontology and contained concepts
to describe risks and their impact including details on
their probability distributions. By using ADOscript to-
gether with the XML export interface of SeMFIS, the
annotation data was sent to a specifically created me-
diator component. This mediator component then pro-
cessed the data by using the Protégé API for frames on-
tologies. Together with the Jess tab plugin for Protégé,
the data was subsequently processed by a Jess rule en-
gine to determine the effects of the assigned risks on
the annotated business process elements.

By reverting to rules it could be easily defined which
types of risks should be analyzed, e.g. based on the
type of risk as expressed in the frame ontology. The
result of the application of the rules were executable
statements in ADOscript that specified how a certain
modeling element would be affected by an assigned
risk — e.g. that the execution time of an activity in a
process is extended when the risk materializes. This
information was fed back into the SeMFIS platform
via ADOscript and used as input for a business process
simulation algorithm. As a result, the effects of risks
on business processes could be quantitatively assessed
in the simulation runs.

The particular advantage of SeMFIS in this use case
was twofold. First, it was not necessary to modify the
business process modeling language in order to repre-
sent the risks and their effects on business processes.
Therefore, none of the existing functionalities work-
ing on these models had to be modified nor even con-
sidered during implementation. Second, the availabil-
ity of the ADOscript language and the XML interface
permitted to easily interact with the third-party tools.

The second use case is positioned in the area of
technology-oriented knowledge management and in
particular the semantic discovery of web services [18].
In this use case SeMFIS was integrated in a service-
oriented architecture that provided a web-based mod-
eling component via Java applets and a web-based

client of the Protégé platform. For this purpose the
client-server configuration of ADOxx was enabled.
Thereby several instances of SeMFIS services were
made accessible via a common WSDL interface that
distributed incoming calls through a load balancer ser-
vice. On the client side, users could access the mod-
els stored in SeMFIS via a Java-based web modeller.
To establish the link to Protégé an ontology/model
transformation service was added to the architecture.
This service resembled the SeMFIS-Protégé plugin de-
scribed above. Instead of a manual XML import and
export of OWL ontologies from Protégé, this service
provided SOAP-based interfaces that directly fed the
ontology information exported from Protégé to SeM-
FIS.

Concerning the meta models, the second use case
only re-used the OWL ontology model type of SeM-
FIS. In addition, a model type for representing an
extended version of BPMN diagrams and for repre-
senting the contents of WSDL files was added. The
BPMN diagram was thereby extended with particular
operation elements for representing web service calls.
With these elements and the XML export interface,
BPEL files could be generated that were executable
on a BPEL workflow engine. Instead of using the se-
mantic annotation model type provided by SeMFIS,
the operation elements in BPMN were directly linked
to the WSDL and the OWL ontology model types.
The reason was that the BPMN diagram had already
been extended so that the advantage of loose coupling
via the annotation model type was not necessary. In
this way operations in workflows expressed in BPMN
could directly reference a web service call. In addition,
requirements for such calls could also be described
through linkages to the ontology. Similarly, operations
in the WSDL could be linked to ontology concepts. A
corresponding semantic discovery mechanism written
in ADOscript could then propose WSDL operations
whose linked ontology concepts matched those of the
BPMN operations.

6. Discussion and Limitations

With the provision of SeMFIS as an open accessible
and extendable platform we believe that we can con-
tribute to the further advancement of approaches in the
context of the semantic annotation of conceptual mod-
els. SeMFIS is thus positioned as a platform for engi-
neering approaches working at the interface of semi-
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formal, visual representations in the form of concep-
tual models and rigid, formally defined ontologies.

With the set of meta models, exchange interfaces,
and scripting and analysis mechanisms provided by
SeMFIS, a wide variety of future applications may be
realized. The set of functionalities that is part of the
current version of SeMFIS has evolved in a bottom-up
fashion from several research and industrial projects.
At the same time many theoretical considerations have
found their way into the described concepts, including
in particular principles from service orientation such
as loose coupling, re-usability, composability, and ab-
straction. SeMFIS is however not a static tool but
rather a starting point for innovative endeavors that
want to build upon a solid core that can be adapted to
individual needs.

Apart from our own research projects, SeMFIS has
also been used in several student projects at the Univer-
sity of Vienna. Most recently it was utilized in a course
on conceptual models and ontologies at the summer-
school on Next Generation Enterprise Modeling 2014
which was funded by the European Union®. In this
course around 50 master and PhD students were made
familiar with SeMFIS and used it in their projects. The
feedback we gained from the students was very posi-
tive.

Regarding its limitations, one important constraint
of SeMFIS is that it is only available as a Microsoft
Windows application. This results from the fact that
the ADOxx platform currently only supports this op-
erating environment. Although this limitation may be
partly overcome by using the web service interface,
the visual editors cannot be re-used or need to be re-
implemented as described above in the second use
case. For users with other operating systems, the most
common workaround is to run SeMFIS in a virtual ma-
chine that hosts Windows. This may not be an optimal
solution but gives full access to the SeMFIS function-
alities.

Another limitation of SeMFIS is that it does not
yet support the most recent OWL2 standard as well as
some axioms of the previous OWL standard including
certain restriction types and cardinalities. We are how-
ever confident to resolve these issues in the oncoming
versions of the platform.

8See the homepage of the summerschool: http://www.
omilab.org/web/guest/camp2014/

7. Conclusion and Outlook

In this paper we have presented SeMFIS — a flexi-
ble engineering platform for semantic annotations of
conceptual models. SeMFIS provides a set of meta
models, exchange interfaces, and scripting and ana-
lyis mechanisms for annotating conceptual models
with concepts from ontologies. In particular it of-
fers a semantic annotation approach that can be ap-
plied to arbitrary modeling languages without requir-
ing their adaptation. SeMFIS has been implemented
using the freely available ADOxx platform and is
available for free via http://www.openmodels.
at/web/semfis/. For the future we plan to en-
hance the coverage of the OWL and OWL2 stan-
dards of the meta models provided in SeMFIS. In
addition, further functionalities from current research
projects are envisaged to be part of future SeMFIS re-
leases. This includes for example the support of social
network-based annotations and the integration of nat-
ural language processing functionalities [12].
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