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Abstract: Business Process Management (BPM) provides support for managing organizations’ 
processes and facilitates their adaptation to changing market conditions. Although various BPM 
solutions have been successfully applied in industry, there are still many open issues to be addressed, 
e.g., ensuring commitment of employees in process modelling and reengineering or enabling 
automation of business processes lifecycle. 

Researchers are currently investigating the use of Semantic Web and Social Software technologies to 
overcome the existing problems. Based on the conducted study, we argue that although semantics 
and Social Software technologies focus on different problems, they may be combined as utilized 
together they enable organizations to advance their processes and adapt faster to changing market 
conditions.  

Keywords: BPM, Social Software, Semantic Web, Semantic Business Process Management, BPM 
lifecycle  

1. Introduction 

A process is a basic unit of business value within an organisation (Verner, 2004). As such, it may 
become either a root cause of inefficiency or a source of competitive advantage. Therefore, it should 
be well managed (Weske, 2007). To ensure a desired quality level of performed activities, much 
research has been devoted to investigate and advance techniques and tools supporting the Business 
Process Management (BPM).  

BPM is a field of knowledge at the intersection of management and information technology (IT). From 
the management point of view, it allows to model and define the enterprise architecture of an 
organisation, including its structure, company vision and strategy, process landscape, business 
processes, data architecture or product portfolio (Schmelzer & Sesselmann, 2008; Scheer, 1999). On 
the other hand, BPM encompasses methods, techniques, and IT tools to design, enact, control, and 
analyse operational business processes involving humans, organisations, applications, documents, 
and other sources of information (Aalst, 2003).  

The BPM area is very well supported both by the research as well as by industrial solutions. However, 
there are still many shortcomings that the BPM field needs to deal with. Following the applied research 
methodology, we have selected and analysed existing BPM lifecycles, current research projects as 
well as important literature on BPM, in order to extract current shortcomings of BPM. The table below 
summarises the findings of the conducted study.  

Table 1. BPM Shortcomings 

Shortcoming Area Main Open Problems 

Business-IT divide (Smith & 
Fingar, 2003, Dehnert & van 
der Aalst, 2004, Koehler et 
al., 2005). 

 Lack of consistency among developed process models 

 Lack of direct mapping between business and IT languages 
that would allow for an automated transition between business 
process models and their executable versions 

 Limited access, from a point of view of a business analyst, to 
information from a business process execution 
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Shortcoming Area Main Open Problems 

 Limited support for reusing of business models for IT 
implementation 

 Limited participation of a business analyst in definition of an 
executable process model 

Compliance of business 
process models 

 Lack of automatic compliance checking of a business process 
model (regarding law, regulations and organizational policy) 

 Limited validation of temporal constraints 

Change management  Insufficient merge capabilities in case of simultaneous 
concurrent model changes 

 Change resistance within organisations 

 No or broken feedback cycles regarding business process 
design 

(Semi-) automatic retrieval 
and reuse 

 Problems with combining incompatible notations, e.g., graph-
based vs. block-based 

 Not enough efficient cataloguing and representing processes 
or services for reuse 

 Limited discovery of appropriate processes or services with 
respect to a modelling context 

Collaboration  Limited or no collaboration during process design, even in 
multi-national settings 

 Reuse of existing domain models not possible 

 Parameterisation and customisation of models not possible 

Knowledge management  Decentralised knowledge management in organisation not 
possible 

 Limited search and retrieval possibilities of enterprise models 

To address these lacks, researchers and practitioners turn their attention to combining BPM with 
Social Software (e.g., van der Aalst et al., 2005; Koschmider et al., 2009) and semantic technologies 
(e.g., Brockmans et al., 2006, Hepp and Roman, 2007; Heinrich et al., 2008; Alves de Medeiros et al., 
2008). In general, semantics is the study of meaning. In computer science, semantics reflects the 
meaning of all artefacts and objects the mechanisms operate on, as well as provides the meaning of 
the mechanisms themselves. Once the semantics is formalised, the description of mentioned artefacts 
and objects, becomes machine understandable. Therefore, semantics is considered to be able to help 
automating the BPM lifecycle and offer new functionalities to business experts contributing to  
a significant reduction of process modelling efforts.  

In turn, the term Social Software is ―software that triggers mechanisms of sociality by providing 
support for social practices, experiences, identity and production‖ (Bouman, 2007; Ullrich, 2008). The 
focus of Social Software tools and applications is enabling collaborative composition of more complex 
entities as well as inclusion of personal and social aspects (Boulos et al., 2007). From the BPM 
perspective, the most important feature of Social Software technologies is that they aim at enhancing 
sharing of information by communities within organizations as well as fostering collaboration. Thus, 
they are suitable to solve the problem of knowledge sharing and its application within various stages of 
the process lifecycle. 

Taking into account recent initiatives, the question appears whether semantic technologies and Social 
Software can indeed bring added value to the BPM field. Can semantics and Social Software concepts 
be both applied to the BPM field and offer efficient and cost-cutting solutions to the currently existing 
problems like evolution or semi-automatic construction of business processes, automation of the BPM 
lifecycle, closing the gap between business and IT? In this paper, we discuss these issues showing 
and comparing the current and possible applications of semantics and Social Software. We also try to 
answer the question whether there is any convergence between these concepts and what the flaws of 
their applications are. 

To achieve our aim, the article is structured as follows. First, initiatives applying semantics in the BPM 
field are discussed in Section 2. Next in Section 3, we shift our focus to examples of applications of 
Social Software concepts in BPM. Section 4 discusses the pros and cons of merging semantics and 
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Social Software in BPM. The paper concludes with a summary and an outlook on further (open) 
research questions. 

2. BPM Supported by Semantics 

The approach of using ontologies, reasoners, and semantically annotated web services within BPM is 
called Semantic Business Process Management (SBPM), as introduced by Hepp et al. (2005). If we 
would perceive SBPM as a modelling method as defined by Karagiannis and Kühn (2002), then, 
SBPM should provide a modelling technique consisting of a modelling language (in this case an 
appropriate set of ontologies), a modelling procedure (i.e. scenarios supported and methodology) as 
well as a set of supporting tools. The following subsections discuss each of these elements. 

2.1 Ontologies  

The main goal of applying semantic technologies to the BPM lifecycle is to increase the level of 
automation by providing a common description of process elements that disambiguates their meaning 
throughout the entire lifecycle. This should allow addressing many deficiencies identified in the 
previous section including efficient categorization of models, discovery and analysis of artefacts, 
easier transition between BPM phases (see Hepp et al., 2005; Hepp and Roman, 2007; Wetzstein et 
al., 2007; Abramowicz et al., 2009) as well as the business-IT divide.  

SBPM is based on the assumption that main aspects of an enterprise model can be captured 
semantically. Therefore, a set of ontologies needs to be defined to represent different aspects of an 
enterprise model. A very early ontology that could be potentially used within SBPM is the Enterprise 
Ontology presented by (Uschold et al., 1998). It provides concepts for organisational modelling, 
strategy modelling, process modelling, and resource modelling. Although being quite comprehensive, 
the ontology in question neither provides appropriate support for current modelling languages used in 
industry nor is extensible, i.e. it does not allow replacing or extending parts of it with other ontologies. 
Thus other approaches were proposed, e.g., TOVE project (Fox, 1992), REA ontologies (Lampe, 
2002) or e3-value (Gordijn, 2002).  

One of latest initiatives concerns the ontology stack developed within the SUPER project, where the 
required semantic process representation is divided into three main groups, namely: process, 
organisation-related and domain-specific ontologies (Hepp & Roman, 2007; Pedrinaci et al., 2008, 
Filipowska et al., 2009). Process ontologies are created in order to describe the structure of a process, 
whereas organisation related ontologies provide a description of artefacts or actors that are utilised or 
involved in the process. The domain ontologies provide additional information specific to an 
organisation from a given domain.  

Another issue is ontologising business process modelling notations. In this area, most of the research 
efforts focus on providing new meta-models for description of business processes. Among these 
efforts are e.g. annotations of Petri Nets (Brockmans et al., 2006), formal framework for process 
description (Greco et al., 2004), annotations of UML activity diagrams (Lautenbacher & Bauer, 2006). 
There are also a couple of initiatives trying to provide ontologised versions of already existing 
modelling notations e.g. EPC or BPMN. EPML (Event driven Process Chain Mark-up Language) 
proposed by (Mendling & Nüttgens, 2005) is a vendor neutral XML-based exchange format and 
provides a serialization format for the EPC diagrams. First efforts towards ontologisation of EPC were 
presented by (Aalst, 1999; Kindler, 2006) who proposed meta-model-based semantics of the EPC 
models. A comprehensive approach to this issue was presented also by (Thomas & Fellmann, 2007) 
and may be considered as a starting point for further initiatives in this direction e.g. sEPC developed 
by (Filipowska et al., 2008). Ontologisation of Business Process Modelling Notation may be found in 
(Abramowicz et al, 2007). The examples of the process ontologies not directly related to any particular 
notations are recently developed GPO (General Process Ontology) (Lin, 2008) and BPMO (Business 
Process Modelling Ontology) (Cabral et al., 2009) developed within the already mentioned SUPER 
project.  

Using semantics within BPM promises machine processability and rich description of process content 
and involved resources. It should ensure that the developed process models are consistent and are 
described using the same terminology what facilitates their reuse and common understandability. 
Although quite promising, the main challenge here lays in the availability and existence of the common 
domain description that would be accepted by the process participants. Not only obtaining process 
participants’ acceptance to use the proposed ontology constitutes a problem, but also development of 
domain ontologies that would be a specialization of already delivered solutions is a challenging and 
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time consuming task. It requires from a knowledge engineer not only a good domain knowledge 
regarding the concepts, relations etc. but also a good command of Semantic web technologies and 
tools. The concern about the manageability of the proposed ontologies and their interoperability also 
arises.  

2.2 SBPM Methodology 

Besides providing the necessary ontologies and supported scenarios, it is also important to provide 
guidance on how to apply them. Most of the initiatives in the SBPM field, however, focus only on 
selected phases of process lifecycle and do not provide the overall methodology that should be 
followed. The exception seems to be the already mentioned SUPER project that proposes the most 
comprehensive approach, one that encompasses the entire lifecycle consisting of four phases 
(Wetzstein et al., 2007): Semantic Business Process Modelling, Semantic Business Process 
Configuration, Semantic Business Process Execution, and Semantic Business Process Analysis.. 

The first phase is the Semantic Business Process Modelling where the main actor is a business 
analyst modelling a business process. The results of the Semantic Business Process Modelling phase 
are semantically annotated business process models. The goal of the semantic annotation within is to 
explicitly specify the functionality of tasks and decisions in the process flow as well as actors, roles, 
resources etc. involved in the process (i.e. process content). At this stage not only modelling, with 
support of ontologies, takes place, but also the already mentioned additional functionalities taking 
advantage of the ontological process descriptions may be implemented (e.g., ontology-based 
searching for process fragments matching business criteria, auto-completion, process fragments 
discovery or compliance checking). 

Within the Semantic Business Process Configuration phase, semantically annotated business process 
models are translated into executable process descriptions. Mentioned transformation is automated 
and is realised by the already mentioned task composition functionality. After composition, the model 
is validated, transformed to semantically enhanced BPEL process representation and only then, after 
adequate serialisation, finally deployed in order to be executed. 

After a semantic business process model is deployed to the process engine, it becomes ready for 
instantiation (i.e. execution) within the Semantic Business Process Execution phase. An executable 
process model created within the previous phase is externalised as semantic web services and made 
available to clients. The semantic business process is executed on a semantic execution engine. This 
execution engine supports the discovery of semantic web services during runtime if requested 

The last phase, Semantic Business Process Analysis, involves the monitoring of processes aiming at 
providing relevant information on running process instances within the process execution phase as 
well as process mining analysing already executed process instances in order to enable improvement 
of existing process models.  

It may be concluded, the usage of the semantic technologies does not affect the main stages of BPM, 
but rather increases the level of their automation as well as provides new functionalities to business 
analysts as well as IT experts. 

2.3 Tools 

SBPM is still an object of ongoing research. Therefore, only few tools supporting it are available. For 
instance, Born et al. (2008a) provide an extension of SAP’s BPMN modelling tool Maestro, which 
allows creating BPMN processes and initiating semantic process composition. Maestro is not yet 
publicly available, but instead it is a research prototype used at SAP to evaluate new semantic 
technologies. In turn, Dimitrov et al. (2007) provide an extension of WSMO Studio. This extension 
allows modelling of ontologised processes in a visual manner using a BPMN-like notation. Stein et al. 
(2008a) extend the commercial business process modelling tool ARIS allowing semantic annotation of 
EPC process models and transforming them into BPEL. 

A prototype of a semantic BPEL execution engine also has been created. Lassen et al. (2007) 
describe the architecture of such an execution environment. The important element is having access 
to reasoning capabilities to invoke semantic web services. Here, existing environments like WSMX 
(Haller et al., 2005) and IRS III (Domingue et al., 2004) can be used. Stamber et al. (2008) 
demonstrate the integration of WSMX with the professional BPEL execution engine Oracle BPEL 
Process Server. 
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In the area of semantic process mining, Alves de Medeiros et al. (2008) describe the architecture of 
tools based on the ProM platform.  

2.4 Supported Scenarios 

Reviewing the existing initiatives within the SBPM field, two main groups of use cases (Hepp et al., 
2005) of applying semantic technologies to BPM can be distinguished, namely:  

 applying semantic technologies (especially reasoning) to analyse enterprise models and  

 applying semantic technologies to create entirely new models or to create new parts of 
enterprise models.  

The two distinguished groups of scenarios are discussed further on within this section with the special 
focus of shortcomings described previously. 

Within the first scenario, semantic technologies are used to discover previously unknown facts 
relevant to an enterprise and its models. This is possible as the ontologies mentioned within the 
previous subsection are used to describe the content of the model, thus, making it processable by 
machines. Indeed, having the semantically annotated models offers entirely new possibilities for 
querying the model space (Celino et al., 2007; Markovic et al., 2008). Therefore, a manual task of 
analysing existing process models may be substituted by querying semantically enabled enterprise 
models. A business expert defines a query based on a domain ontology used in a company and then 
a reasoner computes the query as well as the content of the enterprise model to discover relevant 
facts.  

One of the supported use cases is therefore semantic compliance management or compliance 
checking (El Kharbili et al., 2008; Alves de Medeiros et al., 2007). Thus, a business expert may 
automatically discover all business processes and other elements of the enterprise affected by a new 
regulation or changed business rules.  

The other use cases address enriched pre- or post-execution process analysis. Using semantic 
description, it is possible to reason before execution and answer questions as those on dimensions 
included in Zachman Framework (Zachman, 1987). Enhancing business process models with 
semantic descriptions enables also reasoning on the process execution results in order to optimise 
processes (Celino et al., 2007). In addition, semantic process mining techniques are used to extract so 
far unknown process models from semantically annotated execution logs (Alves de Medeiros et al., 
2007, Pedrinaci et al., 2007). A clear representation of process content allows for constant monitoring 
of the workload of employees, level of resources etc.  

Within the second scenario, semantic technologies are used to generate or partially define new 
elements of an enterprise model. This scenario encompasses a semiautomatic construction of 
business processes, supporting the evolution of a process, and semiautomatic retrieval and reuse of 
process artefacts.  

Describing process models using one common terminology allows for their effective categorization 
and cataloguing. This facilitates discovery of processes or process fragments and allows for efficient 
reuse of already modelled processes (Markovic et al., 2008). The semantic annotations allow not only 
for efficient process discovery but also auto-completion of processes as during modelling similar 
already existing process models can be identified with respect to a modelling context (e.g. goals, 
process builder’s intentions and requirements) (Born et al., 2008). 

Based on description created in the modelling phase, a semantically annotated process model may be 
further translated into executable process descriptions thus, bridging the business-IT divide 
(Karastoyanova et al., 2008). This requires transformation of the process and linking the process 
model to the available IT infrastructure. Mentioned transformation is automated and is realised by the 
task composition functionality that assigns to each task within a process model a composition of 
semantic web services able to fulfil the task’s goal (Weber et al., 2007). If two interacting web services 
use different data structures, a mediator may be applied to moderate between the different data 
formats. This will be possible, if the data formats of the web services are defined using semantics and 
an appropriate mediator exists.  

A similar approach known as semantic enterprise application integration is using semantics to 
generate the application logic to integrate IT systems (Bouras et al., 2007a). For example, the 
Enterprise Interoperability Ontology (EnIO) (Bouras et al., 2007b) is proposed to represent the 
common understanding of data, services, and processes within enterprise application integration 
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scenarios. This work enables assisted composition for web services (Alexakis et al., 2007) so that 
developing an integration solution is accelerated and quality of the found solution is improved. 

2.5 Conclusions 

This overview shows that SBPM is an active research area focusing on defining the necessary 
languages, providing some preliminary tools or outlining approaches and methodologies as indicated 
in this section. Introducing semantics into BPM creates new possibilities (especially with regard to 
additional software tools’ functionalities) and allows solving some of the problems described in the 
previous section. However, an empirical evaluation of the proposed technologies to validate the 
practical relevance of SBPM and the effort invested in the ontology development or the complexity of 
semantic reasoning is mostly missing. Only Stein et al. (2008b) conducted a first empirical case study 
investigating some aspects of introducing semantics in BPM. 

Moreover, semantic technology suffers from the following problems that need to be addressed before 
successful adoption on a larger scale: 

 efficient reasoners – reasoning on ontologies is a complex, time as well as resource consuming 
task what makes utilisation of ontologies in time-critical scenarios impossible;  

 effort required to create an ontology, especially by non-expert users; 

 abstraction layers – proper description requires all users to agree on a common terminology as 
well as granularity level of an organisation description and they need to follow only this 
approach;  

 ontology mapping and merging – various enterprises (or even different branches of the same 
company) may use different ontologies for process description which need to be merged e.g., 
prior to collaboration;   

 ontology evolution – changing environment imposes also changes in an organisational model, 
so a change management methodology needs to be applied to the ontology stack.   

3. BPM Supported by Social Software 

Social Software is attracting high interest within academia and industry circles. Social Software 
supports different types of collaboration of peers and foster sharing of content and knowledge 
(Alexander, 2006). It can be generally categorized in the four applications wikis, social networks, 
social apps and blogs (Schugat. et. al., 2007).  

In turn Schmidt (2006) classifies social software by the following three domains: 

 Identity Management: ability to represent aspects of a person (oneself) in the Internet, 

 Relationship Management: ability of sharing interests and building communities, 

 Information Management: ability to find, rank, and manage online available information. 

Initial applications of social software can also be found in a business context implementing Enterprise 
2.0 (McAfee, 2006). However, in most of the existing cases, these applications are used mainly as 
information sharing frameworks (Komus & Wauch, 2008), but not as an advanced support for the BPM 
area. Despite the potential that Social Software applications have already demonstrated (O’Reilly, 
2007), enterprises are still struggling with the challenge of how to benefit from Social Software within 
the BPM field. The following three subsections present the application of Social Software for the 
process design and execution phase, for change management and (semi-) automatic retrieval and 
reuse of process models. The potentials of Social Software for BPM systems are described based on 
available approaches (from the literature) and proprietary suggestions.  

3.1 Design Support and Collaboration 

Most approaches discuss the appropriateness of social features in BPM systems for the design and 
execution phase. Community participation and involvement improves process modelling and execution 
and shift the process modelling from a solely task to a group-driven task. In a group-driven design and 
execution of process models, applications of social software can bring several advantages. Social 
software, such as Wikis, can be used in order to comment and discuss about process models (Silva 
et. al., 2009) and to foster collaboration by exchanging and sharing workflows (Khalaf, 2009). Wikis 
and blogs might also be used for a commitment process e.g., on a common usage of process element 
names. Each actor (modeler, executor, developer) who would like to comment and share process 
model designs is allowed to do it. Anyone can contribute to a discussion about process models and is 
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invited in the design and execution task, which improves a consensus on models. The activities of 
actors are logged to provide a history of work activities.  Wikis can also be used to describe services 
(Paoli et. al., 2007) or to improve the design of a business system (Hussain et. al., 2009). Process 
modelling can also be facilitated by generating process models from wiki sides (Dengler et. al., 2009).  

The community-driven extensions to BPM systems are intended for organisational use but may also 
be shared across organisations. First attempts can be found that establish design of models across 
organisational boundaries based on repositories and exploiting applications of social software 

1
. 

In addition, during process design a socially enhanced BPM system has the advantage that tagging 
mechanisms can be used to annotate business processes with process policies. Alternatively, tagging 
mechanisms are suitable for the integration of process models into knowledge management (Prilla, 
2009). Tags are especially suitable to extract the essence of policies that are defined in different 
languages/notations. Additionally, such an enriched BPM system may cope with roots of 
discrepancies between process models and really executed instances or lost innovations, which can 
be handled by such sharing information mechanisms (e.g., wikis, blogs). In this context, the advantage 
of socially enhanced BPM systems is that information is delivered to process owners without 
additional efforts, which eases the participation in the design of process models. 

Still, it remains open if community-driven modelling and execution decreases or increases the model 
quality. The quality of a process model design can be regulated by the number of editors and reuses 
of that specific process model. The more actors worked on that model and the more a process model 
has been reused the better the satisfaction and the quality of the process model (comparable with 
Wikipedia where quality is determined by the number of edits, reuses and actors (Wilkinson, 2007). 

Practical evaluations of community-driven process modelling and execution remains one direction for 
the future.  

3.2 Change Management 

Social software applications e.g., Wikis are also suitable for documenting knowledge and process 
models, respectively, and for project planning (Schmidt & Nurcan 2008). Community involvement and 
contributions generate process models enriched with more descriptions than in an individual process 
design. The process models are richer as more actors edit them. 

A socially-enhanced BPM system might also be used for the propagation of changes as process 
models are subject to constant modifications. Social software will allow actors to become aware of 
potentially relevant updates to process models they are building themselves. Process analysts can 
actively inform other process builders about relevant changes in process models and they can be 
informed if they are affected by modifications (Koschmider et al., 2009a, Koschmider et al., 2009b). 
The socially-enhanced system can also be used to minimise process model changes in all modelling 
phases, because actors can help to achieve the necessary participants’ involvement. Such a system 
might improve feedback cycles (Khalaf, 2009), because information is passed to responsible actors 
that can easily react on modifications and guarantees an efficient version control mechanism, because 
process models never get lost. 

3.3 (Semi) automatic Retrieval and Reuse 

Business process models can be designed from scratch or reusing already available model fragments 
from a repository. A recently implemented support system for business process modelling (Hornung et 
al., 2008) assists business analysts in an effective cataloguing and reusing of process models and 
model fragments. An extension of the modelling support system with social networks enables new 
forms of information sharing and exploitation of social relationships (Koschmider et al., 2009a, 
Koschmider et. al., 2009b). Especially a socially-enhanced BPM system supports encouragement of 
business analyst’s trust and participation by those business analysts who are unskilled in process 
modelling. Business analysts gain insight who (e.g., well-known people) already edited and reused 
specific process models and model fragments. The system is aware of an automatic tagging 
mechanism that facilitates an efficient cataloguing and retrieval of process models and unveils the 
business analysts modelling objective at process modelling time (Koschmider et al., 2008). 
Additionally, social bookmarking and tagging improve access to process knowledge. Heymann et al. 
(2008) found that tags chosen by users seem to have considerable redundancy when compared to the 
text and domains of pages they annotate. This favours an automatic generation of tags. Taxonomy 

                                                      
1
 http://www.alignspace.com/, http://www.ariscommunity.com/ 



SOCIAL SOFTWARE AND SEMANTICS FOR BUSINESS PROCESS MANAGEMENT - ALTERNATIVE OR SYNERGY? 

JOURNAL OF SYSTEMS INTEGRATION 2011/3 61 

libraries such as WordNet (2010) can be used to bridge the gap between different modelling 
terminologies and abstraction levels. 

3.4 Conclusions 

To summarise, BPM can gain many benefits if it applies social software applications appropriately. 
Floridi (2009) is convinced that Web 2.0 will gain high success because ―it leverages the only 
semantic engines available so far in nature, us‖.  

Besides these advantages of socially enhanced BPM systems, social software copes with some 
problems, such as: 

 Learning Effort: applications such as wikis are usually not intuitive to use and require training 
effort. Benefits of social software correlate with the number of actors using this software. 
Launching of new features should be clearly communicated to actors and the features should 
be intuitive to use.   

 Security: social software applications are said to be unsecure. The registration process is 
available for anybody who is interested in participation and also the access to information is 
open for everybody. Social software is not appropriate for managing critical/private business 
process models. 

 Quality: the quality of commonly designed process models can be determined by the number of 
edits, reuses and actors like it is done for Wikipedia (Wilkinson, 2007). However, quality 
measures are required that ensure model quality in community-driven, collaborative modelling 
projects.  

This list ends with problems that are not unique to social software but also to the World Wide Web or 
Software Engineering (e.g., trust, version control or data integrity). Thus, coping with social software 
problems also means coping with more general ones. 

4. Merging Semantics and Social Software in BPM - Discussion 

Previous sections provided a number of ideas how semantics and social software may address the 
BPM shortcomings. The table below summarises these ideas showing how each of them addresses 
shortcomings and problems of BPM identified in the introduction section.  

Table 2. Semantics’ and Social Software’ Support of BPM Shortcomings. 

Shortcoming Support Semantics Social 
Software 

Business IT-divide Mapping between business and IT 
languages, allowing for reuse of business 
process models  

X  

Assuring consistency between developed 
process models via machine translation as 
well as user annotation 

X X 

Definition of executable processes based 
on semantic translation or data shared by 
other users 

X X 

Compliance of business 
process models 

Business models can automatically be 
checked for compliance 

X  

Tagging processes with information on 
business policies, etc.  X 

Change management Full feedback on process lifecycle 
regarding business process design via logs 
and change notifications 

 X 

Overcome change resistance in 
organisations as people are aware of 
changes and often actively participate in 
the creation of the solution 

 X 
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Shortcoming Support Semantics Social 
Software 

(Semi-) automatic retrieval 
and reuse 

Previously incompatible notations can be 
switched if necessary by translation 
mechanisms based on ontology stacks 

X  

Annotation provided by users (e.g., 
folksonomy) facilitates sharing of 
processes and allows more precise 
retrieval 

 X 

Discovery of processes or services profits 
from better formal descriptions as well as 
from context subtly influencing the reuse 

X X 

Collaboration Reuse of existing domain models is 
possible thanks to formal specifications 
and easy retrieval; customization may be 
achieved via reasoning 

X  

Full support for collaborative design of 
processes  

 X 

Knowledge management Social web-inspired knowledge 
management, including such features as 
decentralization and search 

 X 

Analysing the table, we may note that semantic technologies focus on provision of shared vocabulary, 
formalised, and machine processable metadata and their main aim is to provide automation. In turn, 
social software conversely describes an overall approach of incorporating users into design and 
implementation of IT systems, where the focus is on knowledge sharing and collaboration. Indeed, 
looking at the origins of the Semantic Web and social software concepts, we note several differences. 
The most important one is that while the Semantic Web focuses on machines by providing machine 
processable information, social software focuses on humans mostly by providing efficient frameworks 
for information sharing, thus, also providing understanding but between people, not machines. If we 
analyse them in detail, they may be considered as two sides of the same coin and thus, both of them 
may support BPM neither competing nor excluding each other. 

The idea of combining semantics and social software is of course not new. The potential for combining 
semantic technologies and social approaches emerged even before social software concept was 
actually coined. For example, Sure et al (2002) proposed an editor for collaborative ontology 
development. Similarly, Handschuh and Staab (2003) proposed OntoMat, a component-based, 
ontology-driven Web-page authoring and annotation tool.  

Due to specifics of wikis, first applications of semantics were observed in this most prominent 
phenomenon of social software (Völkel & Schaffert, 2006). First approaches based on extension of 
existing wiki platforms with semantics, e.g. Kroetzsch et al (2006) extended MediaWiki. Later on, 
separate platforms emerged that were targeted at more general social software, e.g., KiWi by 
Schaffert et al 2009. 

In turn, Passant (2007) considers how existing social software tools can be part of the Semantic Web, 
and distinguishes two areas: population of domain ontologies and sharing a common model for better 
information description and retrieval. He also considers approaches to integrate folksonomies with 
Semantic Web. 

A more general approach is also presented by Ankolekar et al (2007). They are convinced that both 
technologies will retain in the future as they have supplementing strengths: social software focus on 
community and usability and Semantic Web infrastructure to facilitate mashup-like information sharing. 
They present a scenario that illustrates the potential for combining Web 2.0 and Semantic Web 
technologies. 

Not only social software may benefit from semantics but also the other way round. One has also to 
mention applications that leverage user involvement and move the focus from social software towards 
development of the Semantic Web, e.g. ontology games (Siorpaes et al., 2007). The idea is to 
masquerade collaborative ontology engineering behind on-line, multi-player game scenarios. Wiki may 
also be used to develop comprehensive, informal definitions of terms, each one identified by a URI 
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(Hepp et al., 2007b). Social software increases the change that ontologies will be developed and 
understood by majority of potential users instead of by single individuals or small groups. 

The table below provides a comparison of semantics and social software with regard to ease of 
application and maintenance of these concepts in BPM. 

Table 3. Semantics and Social Software in BPM 

 Semantics Social Software 

Implementation Preliminary work is required in order 
to benefit from this technology 

Easier to introduce, because of 
significant experience of users as well 
as web designers (e.g., AJAX). 

Level of acceptance Training and paradigm shift needed. 
More user-friendly tools/interfaces 
necessary 

Smooth integration, because users 
are familiar and experienced with 
social software technologies 

Application areas Semi-automated implementation of 
processes (service discovery and 
composition); integration of IT 
systems 

Design of models; introduction of new 
processes, policies; knowledge 
management. 

Updating Time-consuming By users, less effort required 

Tools Several tools available although 
most of them are rather scientific 
prototypes with limited usability 

Many generic tools are available but 
few of them are related to business 
process modelling; this however 
means a high potential for 
development 

Semantics offers a comprehensive approach for the entire process lifecycle. However, its application 
requires additional effort from the BPM actors, e.g. annotation of tasks or subprocesses, formal 
specification of pre-conditions and post-conditions. Social software is most successfully applied 
whenever the user involvement is considered and no additional training is needed. However, it offers 
support only for selected phases of BPM. Thus, the combination of semantics and social software may 
offer many advantages as while semantics may be responsible for support of back-office and smooth 
transitions between various phases, social software is predestined for front-office and interactions with 
BPM actors.  

However, the technologies in question are still not mature enough. User acceptance is the biggest risk 
factor. While enterprises are still struggling with the challenge of how to benefit from social software, it 
is hard to expect that they will quickly accept socially-enhanced Semantic Business Process 
Management. Nevertheless, users should appreciate ease of participation in the design of process 
models. All this supplemented with a solid semantic backbone should open new perspectives for 
enterprises. 

5. Summary 

The emergence of new technologies inspires visions of advancing a field of practice by adopting these 
technologies. As discussed in this article, such visions exist in case of BPM, too. Currently, the 
adoption of semantics and social software technologies is discussed by many researchers. However, 
as of today it is unclear if the research efforts try to tackle similar problems, or if they are unrelated. 

Our analysis shows that semantics and social software technologies mostly address different BPM 
shortcomings and that only few overlaps exist. This seems to be a consequence of the different 
technologies’ natures. For example, semantic technologies are mostly used to enable machines 
processing content, whereas social software technologies are used to enable better integration 
between human individuals. Also, semantics must be introduced in a top-down approach, whereas 
semantics are often adopted in a bottom-up movement. 

Our analysis also shows that in most cases only initial research prototypes are available, preventing 
any professional adoption of this technologies in BPM. Therefore, additional research is needed 
bringing semantics and social software technologies to businesses. 



AGATA FILIPOWSKA, MONIKA KACZMAREK, AGNES KOSCHMIDER, SEBASTIAN STEIN, KRZYSZTOF WECEL, WITOLD ABRAMOWICZ 

64 JOURNAL OF SYSTEMS INTEGRATION 2011/3 

6. References 

[1] AALST, W. M. v. d.: Formalization and verification of event-driven process chains. Information & 
Software Technology,10/1999. Vol.41, ISSN 0950-5849 

[2] ABRAMOWICZ, W., FILIPOWSKA, A., KACZMAREK, M., KACZMAREK, T.: Semantically 
enhanced Business Process Modelling Notation, SBPM Workshop, Vol-251, CEUR-WS, June 
2007, ISSN 1613-0073 

[3] ABRAMOWICZ, W., FILIPOWSKA, A., KACZMAREK, M., PEDRINACI, C., STARZECKA, M., 
WALCZAK, A.: Organization Structure Description for the Needs of Semantic Business Process 
Management. Workshop: 3rd international Workshop on Semantic Business Process 
Management (SBPM 2008) at 5th European Semantic Web Conference, CEUR 

[4] ABRAMOWICZ, W., HANIEWICZ, K., KACZMAREK, M., ZYSKOWSKI, D.: Semantic Modelling 
of Collaborative Business Processes. In: Information eKNOW '09. International Conference on 
Process, and Knowledge Management, February 2009, pages 116-122, Cancun  

[5] ALEXAKIS, S., BAUER, M., PACE, A., SCHUMACHER, A., FRIESEN, A., BOURAS, A., 
KOURTESIS, D.: Application of the Fusion approach for assisted composition of web services. 
In 8th IFIP Working Conference on Virtual Enterprises (PRO-VE), pages 531-538, volume 
243/2007 of IFIP International Federation for Information Processing, Springer, Guimarães, 
Portugal, 2007 

[6] ALEXANDER, B.: Web 2.0: A New Wave of Innovation for Teaching and Learning? In 
Educause Review, March/April 2006, vol. 41 (2), 32–44. Boulder: Educaus,  ISSN1527-6619 

[7] ALVES de MEDEIROS, A. K., PEDRINACI, C., van der AALST, W. M. P., DOMINGUE, J., 
SONG, M., ROZINAT, A., NORTON, B., CABRAL, L.: An outlook on semantic business process 
mining and monitoring. In On the Move to Meaningful Internet Systems 2007: OTM 2007 
Workshops, volume 4806 of LNCS, pages 1244–1255, Vilamoura, Portugal, November 2007 

[8] ALVES de MEDEIROS, A. K., van der AALST, W. M. P., PEDRINACI, C.: Semantic process 
mining tools: Core building blocks. In 16th European Conference on Information Systems 
(ECIS), 2008, Galway, Ireland  

[9] ALVES de MEDEIROS, A.K., CARENINI, A., CELINO, I., DELLA VALLE, E., FACCA, F.M., 
OPPITZ. M., PEDRINACI. C., ZEISSLER. G., ZOLLER. S.: Using Semantics to Aid Scenario-
Based Analysis, Workshop: 3rd international Workshop on Semantic Business Process 
Management at 5th European Semantic Web Conference, 2008, CEUR 

[10] ALVES de MEDEIROS, A.K., PEDRINACI, C., van der AALST, W.M.P., DOMINGUE J., SONG, 
M., ROZINAT, A., NORTON, B., CABRAL, L.: An Outlook on Semantic Business Process 
Mining and Monitoring, OTM Workshops , 2007, pages 1244-1255 

[11] ANKOLEKAR, A., KRÖTZSCH, M., TRAN, T., VRANDECIC, D.: The two cultures: mashing up 
web 2.0 and the semantic web. In Proceedings of the 16th International Conference on World 
Wide Web, Banff, Alberta, Canada, May, 2007. ACM, New York, NY, pages 825-834  

[12] BERNERS-LEE, T., HENDLER, J., LASSILA, O.: The semantic web, Scientific American. May 
17, 2001, ISSN 0036-8733 

[13] BORN, M., BRELAGE, C., MARKOVIC, I., PFEIFFER, D., WEBER, I.: Auto-completion for 
Executable Business Process Models. Workshop on Advances in Semantics for Web services 
(semantics4ws), in conjunction with BPM 2008, Milan, Italy, pages 1-6, September 2008  

[14] BORN, M., HOFFMANN, J., KACZMAREK, T., KOWALKIEWICZ, M., MARKOVIC, I., 
SCICLUNA, J., WEBER, I., ZHOU, X.: Semantic annotation and composition of business 
processes with maestro. In European Semantic Web Conference (ESWC) Demo Track,  
June 2008 

[15] BOULOS, K., MAGED, N., WHEELER, S.: The emerging web 2.0 social software: an enabling 
suite of sociable technologies in health and health care education. Health Information and 
Libraries Journal, 24(1), 2007, pages 2-23 

[16] BOUMAN, W., de BRUIN, B, HOOGENBOOM, T., HUIZING, A., JANSEN, R., SCHOONDORP, 
M.: The realm of sociality: Notes on the design of social software. In: Proceedings of Twenty 
Eighth International Conference on Information Systems, Montreal 2007 



SOCIAL SOFTWARE AND SEMANTICS FOR BUSINESS PROCESS MANAGEMENT - ALTERNATIVE OR SYNERGY? 

JOURNAL OF SYSTEMS INTEGRATION 2011/3 65 

[17] BOURAS, A., GOUVAS, P., KOURTESIS, D., MENTZAS, G.: Semantic integration of business 
applications across collaborative value networks. In 8th IFIP Working Conference on Virtual 
Enterprises (PRO-VE), pages 539-546. volume 243/2007 of IFIP International Federation for 
Information Processing, Springer, Guimarães, Portugal, 2007a 

[18] BOURAS, A., GOUVAS, P., MENTZAS, G. ENIO: An enterprise application integration 
ontology. In 1st International Workshop on Semantic Web Architectures for Enterprises in 
conjunction with 18th International Conference on Database and Expert Systems Applications 
(DEXA), pages 419-423, Regensburg, Germany, 2007b 

[19] BROCKMANS, S., EHRIG, M., KOSCHMIDER, A., OBERWEIS, A., STUDER, R.: Semantic 
Alignment of Business Processes, In Y. Manolopoulos; J. Filipe; P. Constantopoulos; J. 
Cordeiro, Proceedings of the Eighth International Conference on Enterprise Information 
Systems (ICEIS 2006), pages 191-196. INSTICC Press, Paphos, Cyprus, May 2006 

[20] BROCKMANS, S., EHRIG, M., KOSCHMIDER, A., OBERWEIS, A., STUDER, R.: Semantic 
Alignment of Business Processes, In Y. Manolopoulos; J. Filipe; P. Constantopoulos; J. 
Cordeiro, Proceedings of the Eighth International Conference on Enterprise Information 
Systems (ICEIS 2006), pages 191-196. INSTICC Press, Paphos, Cyprus, May 2006 

[21] CABRAL, L., NORTON, B. et al.: The Business Process Modelling Ontology. Workshop: 
Semantic Business Process Management (SBPM 2009) at ESWC 2009, ACM International 
Conference Proceedings Series. ACM Press 

[22] CELINO, I., ALVES de MEDEIROS, A. K., ZEISSLER, G., OPPITZ, M., FACCA, F., ZÖLLER, 
S.: Semantic business process analysis. In Workshop on Semantic Business Process and 
Product Lifecycle Management (SBPM), volume 251 of CEUR Workshop Proceedings, pages 
44–47, Innsbruck, Austria, June 2007 

[23] CELINO, I., ALVES de MEDEIROS, A.K., ZEISSLER, G., OPPITZ, M., FACCA, F., ZOELLER, 
S.: Semantic Business Process Analysis, Proceedings of the Workshop on Semantic Business 
Process and Product Lifecycle Management (SBPM-2007), Vol-251, CEUR-WS, June 2007 

[24] DEHNERT, J., van der AALST, W.: Bridging the gap between business models and workflow 
specifications. International Journal Cooperative Information Systems, 2004, 13(3),  
pages 289-332, ISSN 0218-8430 

[25] DENGLER, F., LAMPARTER, S., HEFKE, M., ABECKER, A.: Collaborative Process 
Development using Semantic MediaWiki. In 5th International Conference of Professional 
Knowledge Management. Bonner Köllen Verlag, 2009 

[26] DIMITROV, M., SIMOV, A., KONSTANTINOV, M., MOMTCHEV, V.: Wsmo studio – a semantic 
web services modelling environment for wsmo (system description). In 4th European Semantic 
Web Conference (ESWC), number 4519 in LNCS, pages 749–758, Innsbruck, Austria, 2007. 

[27] DIMITROV, M., SIMOV, A., STEIN, S., KONSTANTINOV, M.: A BPMO based semantic 
business process modelling environment. In M. Hepp, K. Hinkelmann, D. Karagiannis, R. Klein, 
and N. Stojanovic, editors, Workshop on Semantic Business Process and Product Lifecycle 
Management (SBPM), volume 251 of CEUR Workshop Proceedings, pages 101–104, 
Innsbruck, Austria, June 2007. 

[28] DOMINGUE J., CABRAL L., HAKIMPOUR F., SELL D., MOTTA, E.: IRS III: A Platform and 
Infrastructure for Creating WSMO-based Semantic Web Services. Proceedings of the 
Workshop on WSMO Implementations (WIW 2004) Frankfurt, Germany, September 29-30, 
2004, CEUR Workshop Proceedings. 

[29] EL KHARBILI, M., STEIN, S., MARKOVIC, I., PULVERMÜLLER, E.: Towards a framework for 
semantic business process compliance management. In The Impact of Governance, Risk, and 
Compliance on Information Systems (GRCIS), volume 339 of CEUR Workshop Proceedings, 
pages 1–15, Montpellier, France, June 2008. 

[30] FILIPOWSKA, A., KACZMAREK, M., HEPP, M., MARKOVIC, I.: Organisational Ontology 
Framework for Semantic Business Process Management, 12th International Conference on 
Business Information Systems (BIS 2009), pages 1-12, Springer Verlag, April 2009.  

[31] FILIPOWSKA, A., KACZMAREK, M., STEIN, S.: Semantically Annotated EPC within Semantic 
Business Process Management. Workshop on Advances in Semantics for Web Services 
(semantics4ws), Milan, Italy, 2008 

[32] FLORIDI, L.: Web 2.0 vs. the Semantic Web: A Philosophical Assessment. Episteme, vol. 6, 
no1, pages 25-37, 2009, ISSN 0165-0904 



AGATA FILIPOWSKA, MONIKA KACZMAREK, AGNES KOSCHMIDER, SEBASTIAN STEIN, KRZYSZTOF WECEL, WITOLD ABRAMOWICZ 

66 JOURNAL OF SYSTEMS INTEGRATION 2011/3 

[33] FOX, M.: The TOVE Project: A common-sense model of the enterprise. In: F. Belli, F. 
Radermacher (eds.) Industrial and Engineering Applications of Artificial Intelligence and Expert  
Systems. LNAI 604, Springer-Verlag, Berlin, pp 25-34, 1992 

[34] FOX, M.S., GRUNINGER, M.: Ontologies for Enterprise Integration, Proceedings of the 2nd 
Conference on Cooperative Information Systems, Toronto, Ontario, 1994 

[35] GORDIJN, J.: E3value in a Nutshell. Technical report, HEC University Lausanne, 2002 
[36] GRECO, G., GUZZO, A., PONTIERI, L., SACCA, D.: An Ontology-Driven Process Modelling  

Framework. In: F. Galindo, M. Takizawa and T. Traunmueller (Eds.) Database and Expert 
Systems Applications: 15th International Conference, DEXA 2004. Zaragoza, Spain, Berlin: 
Springer, pp. 13-23.  

[37] GUIZZARDI, G., WAGNER, G.: A Unified Foundational Ontology and Some Applications of it in 
Business Modeling. In: Proceedings of the Enterprise Modelling and Ontologies for 
Interoperability workshop 2004 (EMOI-INTEROP 2004) 

[38] HALLER, A., CIMPIAN, E., MOCAN ,A., OREN, E., BUSSLER, C.: Wsmx – a semantic service-
oriented architecture. In International Conference on Web Service (ICWS), pages 321-328, 
IEEE Society, Orlando, Florida, USA, 2005  

[39] HANDSCHUH, S., STAAB, S.: CREAM: CREAting metadata for the Semantic Web. Comput. 
Netw. 42, 5, Aug. 2003, pages 579-598  

[40] HEINRICH, B., BEWERNIK, M-A., HENNEBERGER, M., KRAMMER, A., LAUTENBACHER, F.: 
SEMPA – Ein Ansatz des Semantischen Prozessmanagements zur Planung von 
Prozessmodellen, Zeitschrift Wirtschaftsinformatik, Volume 50, Nummer 6, 2008,  
ISSN 0937-6429 

[41] HEPP, M. et al.: Semantic Business Process Management: A Vision Towards Using Semantic 
Web Services for Business Process Management. Proceedings of the IEEE ICEBE 2005, 
October 18-20, Beijing, China, pages 535-540 

[42] HEPP ,M., ROMAN, D.: An Ontology Framework for Semantic Business Process Management, 
Proceedings of Wirtschaftsinformatik 2007, Universitaetsverlag Karlsruhe 2007. 

[43] HEPP, M., SIORPAES, K., BACHLECHNER, D.: Harvesting Wiki Consensus: Using Wikipedia 
Entries as Vocabulary for Knowledge Management, In: IEEE Internet Computing, vol. 11, no. 5, 
pp. 54-65, 2007b 

[44] HEYMANN, P., KOUTRIKA, G., GARCIA-MOLINA, H.: Can Social Bookmarking Improve Web 
Search?, In Proceedings of the International Conference on Web Search and Web Data Mining, 
ACM, New York, NY, USA, pages 195-206, 2008 

[45] HORNUNG, T., KOSCHMIDER, A., LAUSEN, G.: Recommendation Based Process Modeling 
Support: Method and User Experience, In Proceedings of the 27th International Conference on 
Conceptual Modeling, pages 265-278. Springer, Barcelona, Spain, October 2008. 

[46] HUSSAIN, T., BALAKRISHNAN, R., VISWANATHAN, A.: Semantic wiki aided business process 
specification. In Proceedings of the 18th international Conference on World Wide Web (WWW 
'09), Madrid, Spain. ACM 2009 

[47] KARAGIANNIS, D.: A business process-based modelling extension for regulatory compliance. 
In: Proceedings Multikonferenz Wirtschaftsinformatik, München, GITO-Verlag, Berlin 2008 

[48] KARAGIANNIS D., KÜHN H.: Metamodelling platforms. In 3rd International Conference EC-
Web, volume 2455 of LNCS, pages 182–195, Aix-en-Provence, France, 2002 

[49] KARASTOYANOVA, D., van LESSEN, T., LEYMANN, F., MA, Z., NITZSCHE, J., WETZSTEIN, 
B., BHIRI, S., HAUSWIRTH, M., ZAREMBA, M.: A Reference Architecture for Semantic 
Business Process Management Systems. Track "Semantic Web Technology in Business 
Information Systems" at the Multikonferenz Wirtschaftsinformatik 2008, pages 1727-1738, 
Munich, Germany, February 26-28.  

[50] KHALAF, R., SUBRAMANIAN, R., MIKALSEN, T., DUFTLER, M., DIAMENT, J., SILVA-LEPE, 
I.: Enabling Community Participation for Workflows through Extensibility and Sharing, Workshop 
on Business Process Management and Social Software (BPMS2’09), Ulm, Germany, 2009, 
Springer LNBIP 

[51] KIM, H., FOX, M.S.: Formal Models of Quality and ISO 9000 Compliance: An Information 
Systems Approach, American Quality Congress (AQC) Conference, American Society for 
Quality Control, Las Vegas NV, 1994 



SOCIAL SOFTWARE AND SEMANTICS FOR BUSINESS PROCESS MANAGEMENT - ALTERNATIVE OR SYNERGY? 

JOURNAL OF SYSTEMS INTEGRATION 2011/3 67 

[52] KINDLER, E: On the semantics of EPCs: Resolving the vicious circle. Data and Knowledge 
Engineering 56(1): 23-40, 2006, ISSN 0169-023X 

[53] KOEHLER, J., HAUSER, R., SENDALL, S., WAHLER, M.: Declarative techniques for model-
driven business process integration. IBM Systems Journal, 44(1), pages 47–65, 2005 

[54] KOMUS, A., WAUCH, F.: Wikimanagement: was Unternehmen von Social Software und Web 
2.0 lernen können. Oldenbourg. 2008 

[55] KOPP, O., UNGER, T., LEYMANN, F.: Nautilus Event-driven Process Chains: Syntax, 
Semantics, and their mapping to BPEL. In M. N¨uttgens and F.J. Rump and J. Mendling, editor, 
Proceedings of the 5th GI Workshop on Business Process Management with Event-Driven 
Process Chains, pages 85–104, Vienna, Austria, December 2006. German Informatics Society. 

[56] KOSCHMIDER, A., HABRYN, F., GOTTSCHALK, F.: Real Support for Perspective-compliant 
Business Process Design, In BPM 2008 Workshops, volume 17 of LNBIP pages 30-41. 
Springer, Milan, Italy, September 2008 

[57] KOSCHMIDER, A., SONG, M., REIJERS, H. A.: Social Software for Business Process 
Modeling, Journal of Information Technology. 2009, palgrave (to appear). Kroetzsch M., 
Vrandecic D., Voelkel M. (2006) Semantic MediaWiki. In: Proc. The Semantic Web - ISWC 
2006, 5th International Semantic Web Conference. Springer, LNCS vol. 4273 

[58] KOSCHMIDER, A., SONG, M., REIJERS, H. A.: Advanced Social Features in a 
Recommendation System for Process Modeling, In W. Abramowicz, 12th International 
Conference on Business Information Systems, volume 21 of LNBIP, pages 109-120. Springer, 
Poznan, Poland, April 2009. 

[59] LAMPE, J.C.: Discussion of an ontological analysis of the economic primitives of the extended-
REA enterprise information architecture. International Journal of Accounting Information 
Systems, 3, 1 (March), 2002. 

[60] LAUTENBACHER, F., BAUER, B.: Semantic Reference and Business Process Modelling 
enables an Automatic Synthesis. Workshop on Semantic Business Process Management, 3rg 
European Semantic Web Conference. K. Hinkelmann, D. Karagiannis, N. Stojanovic and G. 
Wagner. Budva, Montenegro: 89-100. 2006 

[61] LEYMAN, F., ROLLER, D. SCHMIDT, M.-T.: Web services and business process management. 
IBM Systems Journal 41, 2 , 2002, pages 198-211. 

[62] LIN, Y.: Semantic Annotation for Process Models: Facilitating Process Knowledge Management 
via Semantic Interoperability. Department of Computer and Information Science. Trondheim, 
Norway, Norwegian University of Science and Technology. PhD Thesis: 259. 

[63] MARKOVIC, I., COSTA PEREIRA, A., STOJANOVIC, N.: A Framework for Querying in 
Business Process Modeling, In Proceedings of the Multikonferenz Wirtschaftsinformatik 
(MKWI), Munich, Germany, March 2008, pages 1703-1714. 

[64] MARKOVIC, I., de FRANCISCO, D., MARTINEZ, J., MUNOZ, H., PEREZ, N.: Methodological 
2008Extensions for Semantic Business Process Modeling, Proceedings of the 10th International 
Conference on Enterprise Information Systems, pages 410-415, Barcelona, Spain, 2008.  

[65] McAFEE, A.P.: Enterprise 2.0: the dawn of emergent collaboration, Engineering Management 
Review, IEEE, vol. 34, pages 38-38. 

[66] MENDLING, J., NÜTTGENS, M.: EPC Markup Language (2006EPML) - An XML-Based 
Interchange Format for Event-DrivenProcess Chains (EPC). Technical Report JM-2005-03-10. 
Vienna University of Economics and Business Administration, 2005. 

[67] O'REILLY,T.: What Is Web 2.0: Design Patterns and Business Models for the Next Generation 
of Software, MPRA Paper, March, 2007 

[68] PAOLI, H., SCHMIDT, A., LOCKEMANN, P.C.: User-driven semantic wiki-based business 
service description. In Int'l Conference on Semantic Technologies (I-Semantics 07), Graz, 2007. 

[69] PASSANT, A.: A Collaborative Semantic Space for Enterprise. In: Elena Paslaru Bontas 
Simperl, Joerg Diederich, Guus Schreiber (eds.) Proc. of the KWEPSY 2007 Knowledge Web 
PhD Symposium 2007, CEUR Workshop Proceedings, vol. 275, Innsbruck, Austria, June 2007. 

[70] PEDRINACI, C., BRELAGE, C., van LESSEN, T., DOMINGUE, J., KARASTOYANOVA, D., 
LEYMANN, F.: Semantic Business Process Management: Scaling Up the Management of 
Business Processes, 2008, 2nd IEEE International Conference on Semantic Computing (ICSC), 
pages 546-553, IEEE, Santa Clara, CA, USA.  



AGATA FILIPOWSKA, MONIKA KACZMAREK, AGNES KOSCHMIDER, SEBASTIAN STEIN, KRZYSZTOF WECEL, WITOLD ABRAMOWICZ 

68 JOURNAL OF SYSTEMS INTEGRATION 2011/3 

[71] PRILLA, M.: Models, Social Tagging and Knowledge Management – A fruitful Combination for 
Process Improvement, Workshop on Business Process Management and Social Software 
(BPMS2’09), Ulm, Germany, 2009, Springer LNBIP 

[72] SADIQ, S. GOVERNATORI, G., NAIMIRI, K.: Modeling control objectives for business process 
compliance. In: Proceeding of the International Conference on Business Process Management, 
pages 149-164, Springer Verlag, 2007 

[73] SCHAFFERT, S., EDER, J., GRÜNWALD, S., KURZ, T., RADULESCU, M., SINT, R., STROKA, 
S.: KiWi – A Platform for Semantic Social Software. In: 4th Workshop on Semantic Wikis 
(SemWiki2009) at ESWC09, Heraklion, Greece, June 2009 

[74] SCHEER, A.-W.: ARIS -- Business Process Frameworks, 3rd Edition, Springer, Berlin, 
Germany, 1999 

[75] SCHEER, A.-W., THOMAS,O., ADAM, O.: Process Modelling Using Event-Driven Process 
Chains, 2005, Process-Aware Information Systems, Dumas, M. and van der Aalst, W. M. P. and 
ter Hofstede, A. H. M., Hoboken, New Jersey, USA, Wiley, pages 119—146 

[76] SCHMELZER, H. J., SESSELMANN, W.: Geschäftsprozessmanagement in der Praxis, Carl 
Hanser Verlag, München, Germany, 6th revised version. 2008 

[77] SCHMIDT, J.: Social Software. Onlinegestütztes,Informations-, Identitäts- und  
Beziehungsmanagement. Forschungsjournal Neue Soziale Bewegungen, no 2, pages 37-47, 
2006 

[78] SCHMIDT, R., NURCAN, S.: BPM and Social Software. Business Process Management 
Workshops, Milano, Italy, September 2008. Revised Papers 2009 

[79] SILVA, A. R., MEZIANI, R., MAGALHAES, R., MARTINHO, D., AGUIAR, A., FLORES, N.: 
AGILIPO: Embedding Social Software Features into Business Process Tools. Workshop on 
Business Process Management and Social Software (BPMS2’09), Ulm, Germany, 2009, 
Springer LNBIPSiorpaes K., Hepp M.: OntoGame: Towards Overcoming the Incentive 
Bottleneck in Ontology Building. In: Proc. of the 3rd International IFIP Workshop On Semantic 
Web & Web Semantics (SWWS '07), Springer Verlag, LNCS vol. 4806, 2007 

[80] SMITH, H., FINGAR, P.: Business Process Management. The Third Wave. Meghan-Kiffer,US. 
2003 

[81] STAMBER C., STEIN S., EL KHARBILI M.: Prototypical implementation of a pragmatic 
approach to semantic web service discovery during process execution. In 11th international 
conference on business information systems (BIS), volume 7 of LNBIP, pages 201-212. 
Springer, Innsbruck, Austria, 2008 

[82] STEIN, S., STAMBER, C., EL KHARBILI, M.: ARIS for semantic business process 
management. In Workshop on advances in web services (semantics4ws), Milan, Italy, 2008a  

[83] STEIN S., STAMBER C., EL KHARBILI M., RUBACH P.: Semantic business process 
management: An empirical case study. In Gemischter Workshop zu Referenzmodellierung und 
semantische Geschäftsprozessmodellierung, volume 420 of CEUR, pages 165-177, 
Saarbrücken, Germany, 2008b 

[84] SURE, Y., ERDMANN, M., ANGELE, J., STAAB, S., STUDER, R., WENKE, D.: OntoEdit: 
Collaborative Ontology Development for the Semantic Web. In Proceedings of the First 
international Semantic Web Conference on the Semantic Web (June 09 - 12, 2002). I. Horrocks 
and J. A. Hendler, Eds. Lecture Notes In Computer Science, vol. 2342. Springer-Verlag, 
London, pages 221-235. 

[85] SZUGAT, M., GEWEHR, J., LOCHMANN, C.: Social Software - Blogs, Wikis & Co. Frankfurt 
a.M, entwickler.press, 2006 

[86] THAM, D., FOX, M.S., GRUNINGER, M.: A Cost Ontology for Enterprise Modelling, 
Proceedings of the Third Workshop on Enabling Technologies - Infrastructures for Collaborative 
Enterprises , West Virginia University, 1994 

[87] THOMAS, O., FELLMANN, M.: Semantic Business Process Management: Ontology-Based 
Proces Modelling Using Event-driven Process Chains. IBIS - Interoperability in Business 
Information Systems 1(2), pp. 29-43, 2007, ISSN 1862-6378 

[88] ULLRICH, C., BORAU, K., LUO, H., TAN, X., SHEN, L., SHEN, R.: Why web 2.0 is good for 
learning and for research: principles and prototypes. In Proceeding of the 17th International 
Conference on World Wide Web, Beijing, China, April, 2008. ACM, New York, NY,  
pages 705-714 



SOCIAL SOFTWARE AND SEMANTICS FOR BUSINESS PROCESS MANAGEMENT - ALTERNATIVE OR SYNERGY? 

JOURNAL OF SYSTEMS INTEGRATION 2011/3 69 

[89] USCHOLD, M., KING, M., MORALEE, S., ZORGIOS, Y.: The enterprise ontology. The 
Knowledge Engineering Review, 13, 1998, pages 31-89, ISSN:0269-8889 

[90] van der AALST W.M.P., REIJERS H.A., SONG M.: Discovering social networks from event logs. 
Computer Supported Cooperative Work 14, 2005, pages 549-593, ISSN 0925-9724 

[91] van der AALST, W.M.P., ter HOFSTEDE, A.H.M., WESKE, M.: Business Process Management: 
A Survey. In proceedings of the International conference of Business Process Management, 
Eindhoven, The Netherlands, June 2003, pages 1-12, Springer-Verlag   

[92] van LESSEN, T., NITZSCHE, J., DIMITROV, M., KONSTANTINOV, M., KARASTOYANOVA, 
D., CEKOV, L.: An execution engine for semantic business processes. In 2nd International 
Workshop on Business Oriented Aspects concerning Semantics and Methodologies in 
Serviceoriented Computing (SeMSoC), 2007, pages 200-211, Springer Verlag. 

[93] VERNER, L. BPM: The Promise and the Challenge. Queue 2, 1, 82-91, ACM, 2004, 
pages 1542-7730  

[94] VÖLKEL, M., SCHAFFERT, S. (eds.): Proc. of the First Workshop on Semantic Wikis - From 
Wiki to Semantics, CEUR Workshop proceedings, vol. 206, ISSN 1613-0073. Budva, 
Montenegro, June, 2006 

[95] WEBER, I., HOFFMANN, J., MENDLING, J., NITZSCHE, J.: Towards a Methodology for 
Semantic Business Process Modeling and Configuration, SeMSoC-07: Proceedings of the 2nd 
International Workshop on Business Oriented Aspects concerning Semantics and 
Methodologies in Service-oriented Computing, September 2007, pages 176-187,  
Springer-Verlag  

[96] WESKE, M.: Business Process Management: Concepts, Languages, Architectures 2007, 
Springer-Verlag Berlin Heidelberg 

[97] WETZSTEIN, B., MA, Z., FILIPOWSKA, A., KACZMAREK, M., BHIRI, S., LOSADA, S., LOPEZ-
COB, J-M., CICUREL, L.: Semantic Business Process Management: A Lifecycle Based 
Requirements Analysis, Proceedings of the Workshop on Semantic Business Process and 
Product Lifecycle Management (SBPM-2007), Vol-251, pages 1-11, CEUR-WS, June 2007 

[98] WILKINSON, D. M., HUBERMAN, B.A.: Cooperation and quality in Wikipedia, Proceedings of 
the 2007 international symposium on Wikis, ACM press, pages 157-164. 

[99] WordNet, http://wordnet.princeton.edu/, last access: 2010-07-01 

[100] ZACHMAN, J.: A Framework for Information Systems Architecture, IBM Systems Journal,  
vol. 26, no. 3, 1987, pages 454-470 

[101] zur MUEHLEN, M., ROSEMANN, M.: Multi-Paradigm Process Management, In J. 
Grundspenkis, M. Kirkova eds; Proceedings of the CAISE’04 Workshops, vol. 2, Faculty of 
Computer Science and Information Technology, Riga Technical University, Riga, Latvia, pages 
169-175, 2004, ISBN 9984-9767-2-6 

 

http://portal.acm.org/author_page.cfm?id=81376590687&CFID=37580448&CFTOKEN=66504323
http://portal.acm.org/author_page.cfm?id=81100395818&CFID=37580448&CFTOKEN=66504323
http://portal.acm.org/author_page.cfm?id=81361593074&CFID=37580448&CFTOKEN=66504323
http://wordnet.princeton.edu/

