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Executive Summary 

One of the distinguishing characteristics of Business Process Management (BPM) solutions with 

respect to traditional WFMS is commonly referred to as Business Process Analysis (BPA). The main 

goals pursued by BPA are on the one hand the verification or validation of the execution with respect 

to prescribed or expected processes, and on the other hand the identification of potential 

improvements of business processes. The knowledge gained in this phase is thus employed for 

reengineering and fine tuning existing process definitions. This area therefore comprises a wide-range 

of fields such as Business Activity Monitoring (BAM), Business Intelligence (BI), Business Process 

Mining and Reverse Business Engineering. The importance of BPA is widely acknowledged and all the 

main vendors provide their own solutions.  

BPA uses the logs captured by the underlying IT infrastructure such as Enterprise Resource Planning, 

Customer Relationship Management and WFMS to derive information concerning the well-being of 

business activities. The quality and level of automation provided by BPA tools are rather similar and 

not surprisingly major efforts are devoted to presenting the information captured and derived from 

monitoring logs in a simple yet meaningful way better supporting humans in the analysis phase. As a 

consequence the state of the art in BPA represents yet another bottleneck in the management 

scalability of business processes.  

Reaching the level of automation demanded by businesses requires enhancing current analysis 

techniques with the capacity for reasoning over the knowledge gained by applying monitoring and 

mining techniques combined with pre-existing contextual knowledge about business processes and 

domains. To this end, in this deliverable we present the ontologies we have defined for capturing log 

information and connecting it to higher-level conceptual models about business processes, 

organisational structures, business goals and even strategic aspects. In particular Events Ontology, 

provides a sharable conceptual model for capturing business processes logs as populated by a 

plethora of existing BPM systems, whereas Core Ontology for Business pRocess Analysis (COBRA) 

connects it to the business level which is closer to business practitioners. 
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1 Deliverable Alignment 

This deliverable focuses on the definition of ontologies for supporting the analysis of business 

processes. In this section we briefly align the work describe herein with other research areas within 

SUPER. In particular, we present the alignment with respect to the overall architecture, the 

methodology, the modelling stack and the use cases. 

1.1 Architecture Alignment 

The SUPER architecture showed in Figure 1 depicts SUPER Execution, SUPER Tooling, Semantic 

Service Bus (SSB), SUPER Services and SUPER Repositories. For more details please refer to 

deliverable 7.2 “Semantic Web Services-based Business Process Architecture”.  

 

 
Figure 1: SUPER Architecture Diagram 

 

The ontologies defined in this deliverable will be used and manipulated by a number of components 

within the architecture. In particular, during the enactment of processes, the execution engines 

(SBPELEE and SEE) generate monitoring events in terms of the Events Ontology. These events are 

populated through the Semantic Service Bus (see Event Sink in Figure 1). The Execution History will 

be capturing these events in order to store them for supporting further analysis. The same way, the 

Monitoring & Management Tool might be listening to any events populated through the Events Sunk in 

order to provide real-time feedback about the enactment of processes. Finally, the Monitoring & 

Management, Mining and Reverse Business Engineering tools will interact with the Execution History 

in order to gain further understanding about the execution of processes. These components will 

perform queries based on both Core Ontology for Business pRocess Analysis and Events Ontology, 

and might eventually store their analysis results for future reference. 
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1.2 Methodology Alignment 

Figure 2 shows the SUPER methodology for SBPM. As depicted in the picture, the SBPM lifecycle 

bases on the Ontological Foundation and aims at supporting the Strategic Semantic Business Process 

Management.  The ontologies described in this deliverable are part of the so-called Ontological 

Foundation. These ontologies will mainly be used during the Analysis phase but also during Execution 

when it comes to monitoring. Analysis results obtained during the Analysis phase will later on be used 

to support the (re)modelling of semantic business processes. 

 
Figure 2: SUPER SBPM Lifecycle 

 

1.3 Modelling Stack Alignment 

 
Figure 3. SUPER Modelling Stack. 
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As showed in Figure 3 the SUPER Modelling Stack is structured in five layers, which span from the 

business domain analysis to the concrete implementation. The ontologies presented in this deliverable 

aim at supporting the analysis of processes at the business level (2nd layer) based on the monitoring 

information populated at execution time by the runtime components (5th layer). 

1.4 Use Case Alignment 

The ontologies presented in this deliverable are essential to supporting the analysis of process 

executions and will therefore be involved in any use case that will be executed by the SUPER 

infrastructure. 
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2 Introduction to Semantic Business Process Analysis 

Experience shows that many factors can alter the ideal evolution of business processes (e.g., human 

intervention, mechanical problems, etc) and the quick adoption of special measures can mitigate to an 

important extent the consequences. Furthermore, the competitive world we live in requires companies 

to adapt their processes in a faster pace. Costs pressure, offer and demand evolution, and market 

globalisation are examples of relevant changing conditions that force companies to have a continuous 

and insightful feedback on how business processes are actually being executed. Additionally, legal 

regulations like the Sarbanes-Oxley Act, require enterprises to show their compliance to standards. In 

short, there is an urgent need for deploying solutions able to adapt business processes, in a more or 

less timely manner, guided by the existing business objectives and organisational strategies. 

One of the distinguishing characteristics of Business Process Management (BPM) solutions with 

respect to traditional WFMS is commonly referred to as Business Process Analysis (BPA) [1]. The 

main goals pursued by BPA are on the one hand the verification or validation of the execution with 

respect to prescribed or expected processes, and on the other hand the identification of potential 

improvements of business processes. The knowledge gained in this phase is employed for 

reengineering and fine tuning existing process definitions. This area comprises a wide-range of fields 

such as Business Activity Monitoring (BAM), Business Intelligence (BI), Business Process Mining and 

Reverse Business Engineering. The importance of BPA is widely acknowledged and all the main 

vendors provide their own solutions [2].  

BPA uses the logs captured by the underlying IT infrastructure such as Enterprise Resource Planning 

and Customer Relationship Management systems to derive information concerning the well-being of 

business activities. Common practice within the industry is to build a Data Warehouse which 

consolidates all sorts of corporate information and enriches it with derived statistical data [3]. 

Constructing a Data Warehouse is however an expensive, delicate, and somewhat brittle process 

which is indeed particularly sensible to changes on the underlying IT infrastructure. Current 

approaches are based on a so-called Extract-Transform-Load phase [3, 4] which takes 

asynchronously data from a myriad of systems in, typically, highly heterogeneous formats and loads 

them into a Data Warehouse for further analysis. Not surprisingly one main challenge envisaged by 

BPA solutions regards gathering and integrating large amounts of heterogeneous yet interrelated data.  

Gathering and integrating corporate information in a meaningful and extensible way needs to be based 

on semantics as opposed to current practices based on fixed XML-based formats of relational 

database schemas [5]. In this respect, ontologies are particularly well-suited for defining sharable 

models supporting the integration of heterogeneous systems by providing a sharable conceptualisation 

that abstracts away from system specific details [6, 7]. Last but not least, using ontologies brings 

corporate information to the knowledge level which is indeed closer to human understanding and 

therefore supports better business analysts in understanding and interpreting it.  

Once a Data Warehouse has been built and populated, Online Analytical Processing (OLAP) and Data 

Mining tools enable sophisticated data analysis that can help business analysts understand their 
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businesses and even predict future trends. However, the semantics of the data being implicit, both 

OLAP and Data Mining techniques can hardly benefit from contextual knowledge about the 

organisation at analysis time, and strictly rely on human interpretation of the results [8]. This not only 

brings additional manual labour to an already complex and time consuming task, but it also prevents to 

an important extent the automation of certain decision making procedures and often forces developing 

expensive domain-specific solutions which become an additional management overhead when 

changes within the enterprise need to be implemented. 

So far we have focussed on the static aspects of BPA, but the main bottleneck in current techniques is 

arguably most visible within dynamic “real-time” analysis. In fact, as we discussed earlier, increasing 

the IT support within businesses brought on the one hand the capacity for dealing with further 

complexity, and on the other hand an increased automation in the activities performed. In current 

settings, communication is quicker, activities take less time, money flows faster and therefore 

decisions have to be adopted in a faster pace. Although, many decisions cannot be automated nor 

would entrepreneurs accept delegating them to a machine, many others can, and probably should, be 

addressed automatically. However, current BPA solutions hardly support this since the semantics of 

the data manipulated are implicit and cannot therefore support further machine processing unless 

domain-specific solutions are developed [2, 5, 9].  

In short, reaching the level of automation demanded by businesses requires enhancing current 

analysis techniques with the capacity for reasoning over the knowledge gained by applying monitoring 

and mining techniques combined with pre-existing contextual knowledge about business processes 

and domains. To this end, in this deliverable we present the ontologies we have defined for capturing 

log information and connecting it to higher-level conceptual models about business processes, 

organisational structures, business goals and even strategic aspects. In particular Events Ontology, 

described in Section 4, provides a sharable conceptual model for capturing business processes logs, 

whereas Core Ontology for Business pRocess Analysis (COBRA) connects it to the business level 

(see Section 3). These sections will briefly introduce the ontologies which are more thoroughly 

presented at the end of this document  which is a copy of a paper published earlier [9]. 
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3 Core Ontology for Business pRocess Analysis 

During the so-called Extract-Transform-Load process, data from a myriad of sources needs to be 

imported, cleaned, and merged into a common data model. This is often achieved by means of ad-hoc 

enterprise-specific solutions, which are particularly sensible to changes in the underlying IT 

infrastructure. In order to support the level of automation required by enterprises nowadays we need to 

enhance BPA with support for applying general-purpose analysis techniques over specific domains in 

a way that allows analysts to use their particular terminology and existing knowledge about their 

domain. Having generic technologies to support this process will not only bring the required level of 

stability to enterprise infrastructures but it will also bring additional automation to this process paving 

the way for the application of advanced decision making technologies. 

To this end we have defined the Core Ontology for Business pRocess Analysis, see Annex 1 for the 

WSML serialisation. COBRA provides a core terminology for supporting BPA where analysts can map 

knowledge about some particular domain of interest in order to carry out their analyses. It is worth 

noting that COBRA does not aim to provide a fully-comprehensive conceptualisation for supporting 

each and every kind of analysis since the scope would simply be too big to be tackled appropriately in 

one ontology. Instead COBRA provides a pluggable framework based on the core conceptualisations 

required for supporting BPA and defines the appropriate hooks for further extensions in order to cope 

with the wide-range of aspects involved in analysing business processes. These extensions are 

currently been developed in other tasks of the project as part of the overall ontological framework 

aimed at providing an extensive conceptualisation of the BPM domain ranging from process modelling 

to the definition of business strategies. Still, COBRA already provides a good basis for supporting the 

most typical analysis as described in the previous section. 
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4 Events Ontology 

BPA takes the audit trails generated by the supporting IT infrastructure as a starting point, and 

attempts to derive information from the business perspective. Each of the supporting systems provides 

its own level of detail, in heterogeneous formats making it particularly difficult to integrate the audit 

trails generated as well as it complicates the creation of general purpose solutions for processing 

them. Common formats have been proposed as a solution to overcome this problem,  e.g.,  MXML [10] 

or  the  Audit  Trail  Format  by  the  Workflow  Management  Coalition  (WFMC). Although these 

formats have proven their benefits, they are supported by technologies that are not suitable for 

automated reasoning.  In order to overcome this, we have extended COBRA with a reference Events 

Ontology  (EVO) that provides a set  of  definitions  suitable  to  a  large  variety  of  systems  and  

ready  to be  integrated  within  our  core  ontology for  analysing  business  processes. EVO is an 

optional module which  can  be  replaced  by  other  models  if  required, although within SUPER it is 

the reference model for capturing logging information utilised both by the execution engines 

(SBPELEE and SEE) and by the analysis tools (Monitoring, Mining and RBE). The WSML serialisation 

of the ontology can be found in Section 0.  
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Annex 1 – WSML serialisation of COBRA 
wsmlVariant _"http://www.wsmo.org/wsml/wsml-syntax/wsml-flight" 
namespace { _"http://www.ip-super.org/ontologies/COBRA/20071215#" 
,  
     wsmostudio _"http://www.wsmostudio.org#" } 
 
ontology COBRA 
     nonFunctionalProperties 
          wsmostudio#version hasValue "0.7.2" 
     endNonFunctionalProperties 
 
     importsOntology 
          { _"http://kmi.open.ac.uk/ontologies/time-ontology#TIME-
ONTOLOGY",  
            _"http://kmi.open.ac.uk/ontologies/physical-
quantities#PHYSICAL-QUANTITIES"} 
 
axiom AgentivePhysicalEntityDefaultValuescanPlayRole 
     definedBy  
          ?x[canPlayRole hasValue {Resource, Actor}] memberOf 
AgentivePhysicalEntity 
:- 
naf ?x[canPlayRole hasValue ?y].  
 
axiom PhysicalEntityDefaultValuescanPlayRole 
     definedBy  
          ?x[canPlayRole hasValue Resource] memberOf PhysicalEntity 
:- 
naf ?x[canPlayRole hasValue ?y].  
 
axiom AgentiveNonPhysicalEntityDefaultValuescanPlayRole 
     definedBy  
          ?x[canPlayRole hasValue Actor] memberOf AgentiveNonPhysicalEntity 
:- 
naf ?x[canPlayRole hasValue ?y].  
 
axiom OrganisationDefaultValuescanPlayRole 
     definedBy  
          ?x[canPlayRole hasValue {Actor, Resource}] memberOf Organisation 
:- 
naf ?x[canPlayRole hasValue ?y].  
 
concept ProcessInstance subConceptOf BusinessActivityRealisation 
     realises ofType  (0 1) ActivityInstance 
     composedOf ofType  (2 *) ActivityInstance 
     performs ofType  (1 1) Process 
 
concept Process subConceptOf BusinessActivity 
     composedOf ofType  (2 *) Activity 
 
concept SoftwareAgent subConceptOf AgentiveNonPhysicalEntity 
 
concept BusinessActivityStateType subConceptOf NonAgentiveNonPhysicalEntity 
 
concept QuantitativeAnalysisResult subConceptOf AnalysisResult 
     hasAnalysis ofType QuantitativeAnalysis 
     _" http://www.ip-super.org/ontologies/COBRA/20071215#hasValue" ofType  
(1 1) _"http://kmi.open.ac.uk/ontologies/physical-
quantities#ConstantQuantity" 
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concept Object subConceptOf NonAgentivePhysicalEntity 
 
concept BusinessActivityMonitoringEvent subConceptOf MonitoringEvent 
     leadsToState ofType  (1 1) BusinessActivityStateType 
     canOccurInState ofType  (1 *) BusinessActivityStateType 
     generatedBy ofType  (1 1) Agent 
     concernsActivityInstance ofType  (0 1) ActivityInstance 
     concernsProcessInstance ofType  (1 1) ProcessInstance 
 
concept AnalysisResult subConceptOf 
_"http://kmi.open.ac.uk/ontologies/time-ontology#InstantaneousEntity" 
     hasAnalysis ofType Analysis 
     calculatedAt ofType _"http://kmi.open.ac.uk/ontologies/time-
ontology#TimeInstant" 
 
concept QualitativeAnalysis subConceptOf Analysis 
 
concept AgentivePhysicalEntity subConceptOf PhysicalEntity 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
AgentivePhysicalEntityDefaultValuescanPlayRole 
     endNonFunctionalProperties 
     canPlayRole ofType RoleType 
 
concept LifeCyclePeriod subConceptOf 
_"http://kmi.open.ac.uk/ontologies/time-ontology#TimeSpanningEntity" 
     hasState ofType BusinessActivityState 
 
concept PhysicalEntity subConceptOf PersistentEntity 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
PhysicalEntityDefaultValuescanPlayRole 
     endNonFunctionalProperties 
     canPlayRole ofType RoleType 
 
concept AgentiveRole subConceptOf Role 
 
concept Activity subConceptOf BusinessActivity 
 
concept ActivityInstance subConceptOf BusinessActivityRealisation 
     performs ofType  (1 1) Activity 
 
concept Actor subConceptOf AgentiveRole 
 
concept Resource subConceptOf NonAgentiveRole 
 
concept Agent subConceptOf PersistentEntity 
 
concept BusinessActivityRealisation subConceptOf 
_"http://kmi.open.ac.uk/ontologies/time-ontology#TimeSpanningEntity" 
     hasLifeCycle ofType LifeCyclePeriod 
     hasCurrentState ofType BusinessActivityState 
     hasExecutionHistory ofType MonitoringEvent 
     hasAnalysisResult ofType AnalysisResult 
 
concept Person subConceptOf AgentivePhysicalEntity 
 
concept AgentiveNonPhysicalEntity subConceptOf NonPhysicalEntity 
     nonFunctionalProperties 
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          _"http://purl.org/dc/elements/1.1#relation" hasValue 
AgentiveNonPhysicalEntityDefaultValuescanPlayRole 
     endNonFunctionalProperties 
     canPlayRole ofType RoleType 
 
concept Analysis subConceptOf NonAgentiveNonPhysicalEntity 
 
concept NonAgentiveRole subConceptOf Role 
 
concept PersistentEntity 
     hasAnalysisResult ofType AnalysisResult 
     canPlayRole ofType RoleType 
 
concept Query subConceptOf QualitativeAnalysis 
     hasBody ofType  (1 1) _" http://kmi.open.ac.uk/ontologies/base-
ontology#UNARY-PROCEDURE" 
     hasOutputType ofType  (1 1) LIST 
     _" http://kmi.open.ac.uk/ontologies/base-ontology#HAS-INPUT-ROLE" 
ofType ROLE 
 
concept MonitoringEvent subConceptOf 
_"http://kmi.open.ac.uk/ontologies/time-ontology#InstantaneousEntity" 
     generatedBy ofType  (0 1) Agent 
     causedBy ofType MonitoringEvent 
     receivedAt ofType _"http://kmi.open.ac.uk/ontologies/time-
ontology#TimeInstant" 
     hasData ofType DataValue 
 
concept NonPhysicalEntity subConceptOf PersistentEntity 
 
concept NonAgentivePhysicalEntity subConceptOf PhysicalEntity 
 
concept QualitativeAnalysisResult subConceptOf AnalysisResult 
     hasAnalysis ofType QualitativeAnalysis 
     _"http://www.ip-super.org/ontologies/COBRA/20071215#hasValue" ofType 
_iri 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#description" hasValue "The 
result for this kind should be a Concept but I see no way to do this in 
WSML. I replace it with IRI which should point to the Concept itself" 
     endNonFunctionalProperties 
 
concept PersistentEntityType 
 
concept Organisation subConceptOf AgentiveNonPhysicalEntity 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
OrganisationDefaultValuescanPlayRole 
     endNonFunctionalProperties 
     canPlayRole ofType RoleType 
 
concept BusinessActivity subConceptOf NonAgentiveNonPhysicalEntity 
 
concept QuantitativeAnalysis subConceptOf Analysis 
 
concept Role subConceptOf NonAgentiveNonPhysicalEntity 
 
concept NonAgentiveNonPhysicalEntity subConceptOf NonPhysicalEntity 
 
concept RoleType subConceptOf NonAgentiveNonPhysicalEntity 
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concept DataValue subConceptOf _"http://kmi.open.ac.uk/ontologies/time-
ontology#InstantaneousEntity" 
     _"http://www.ip-super.org/ontologies/COBRA/20071215#hasValue" ofType 
_string 
     hasParameter ofType _iri 
 
concept BusinessActivityState subConceptOf NonAgentiveNonPhysicalEntity 
     possibleNextState ofType BusinessActivityState 
 
instance BusinessActivityInitialState memberOf BusinessActivityState 
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Annex 2 – WSML Serialization of EVO 
wsmlVariant _"http://www.wsmo.org/wsml/wsml-syntax/wsml-flight" 
namespace { _"http://www.ip-super.org/ontologies/EVO/20071215#" 
 } 
 
ontology EVO 
 
     importsOntology 
            _"http://www.ip-super.org/ontologies/COBRA/20071215#COBRA" 
 
axiom ActivityAbortedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityAborted 
implies 
?x[leadsToState hasValue BusinessActivityAborted].  
 
axiom ActivityAbortedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityAborted 
implies 
?x[canOccurInState hasValue {BusinessActivityRunning, 
BusinessActivitySuspended}].  
 
axiom ProcessInstantiatedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessInstantiated 
implies 
?x[leadsToState hasValue BusinessActivityReady].  
 
axiom ProcessInstantiatedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ProcessInstantiated 
implies 
?x[canOccurInState hasValue _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityInitialState"].  
 
axiom ActivityCompletedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityCompleted 
implies 
?x[leadsToState hasValue BusinessActivityCompleted].  
 
axiom ActivityCompletedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityCompleted 
implies 
?x[canOccurInState hasValue BusinessActivityRunning].  
 
axiom ActivityStartedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityStarted 
implies 
?x[leadsToState hasValue BusinessActivityRunning].  
 
axiom ActivityStartedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityStarted 
implies 
?x[canOccurInState hasValue BusinessActivityAssigned].  
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axiom ProcessCompletedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessCompleted 
implies 
?x[leadsToState hasValue BusinessActivityCompleted].  
 
axiom ProcessCompletedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ProcessCompleted 
implies 
?x[canOccurInState hasValue BusinessActivityRunning].  
 
axiom ActivityResumedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityResumed 
implies 
?x[leadsToState hasValue BusinessActivityRunning].  
 
axiom ActivityResumedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityResumed 
implies 
?x[canOccurInState hasValue BusinessActivitySuspended].  
 
axiom ActivityReassignedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityReassigned 
implies 
?x[leadsToState hasValue _"http://www.ip-
super.org/ontologies/EVO/20071215#BusinessActivityAssigned"].  
 
axiom ActivityReassignedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityReassigned 
implies 
?x[canOccurInState hasValue _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityAssigned"].  
 
axiom ProcessStartedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessStarted 
implies 
?x[leadsToState hasValue BusinessActivityRunning].  
 
axiom ProcessStartedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ProcessStarted 
implies 
?x[canOccurInState hasValue BusinessActivityReady].  
 
axiom ProcessAbortedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessAborted 
implies 
?x[leadsToState hasValue BusinessActivityAborted].  
 
axiom ActivityWithdrawnFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityWithdrawn 
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implies 
?x[leadsToState hasValue BusinessActivityAborted].  
 
axiom ActivityWithdrawnFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityWithdrawn 
implies 
?x[canOccurInState hasValue {BusinessActivityScheduled, 
BusinessActivityAssigned}].  
 
axiom ActivityRelievedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityRelieved 
implies 
?x[leadsToState hasValue BusinessActivityScheduled].  
 
axiom ActivityRelievedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityRelieved 
implies 
?x[canOccurInState hasValue BusinessActivityAssigned].  
 
axiom ActivitySuspendedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivitySuspended 
implies 
?x[leadsToState hasValue BusinessActivitySuspended].  
 
axiom ActivitySuspendedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivitySuspended 
implies 
?x[canOccurInState hasValue BusinessActivityRunning].  
 
axiom ProcessTerminatedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessTerminated 
implies 
?x[leadsToState hasValue BusinessActivityTerminated].  
 
axiom ActivityManuallySkippedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityManuallySkipped 
implies 
?x[leadsToState hasValue BusinessActivityCompleted].  
 
axiom ActivityManuallySkippedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityManuallySkipped 
implies 
?x[canOccurInState hasValue {BusinessActivityScheduled, 
BusinessActivityAssigned}].  
 
axiom ProcessSuspendedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessSuspended 
implies 
?x[leadsToState hasValue BusinessActivitySuspended].  
 
axiom ProcessSuspendedFixedValuescanOccurInState 
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     definedBy  
          ?x memberOf ProcessSuspended 
implies 
?x[canOccurInState hasValue BusinessActivityRunning].  
 
axiom ActivityAutomaticallySkippedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityAutomaticallySkipped 
implies 
?x[leadsToState hasValue BusinessActivityCompleted].  
 
axiom ActivityAutomaticallySkippedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityAutomaticallySkipped 
implies 
?x[canOccurInState hasValue _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityInitialState"].  
 
axiom ActivityScheduledFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityScheduled 
implies 
?x[leadsToState hasValue BusinessActivityScheduled].  
 
axiom ActivityScheduledFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityScheduled 
implies 
?x[canOccurInState hasValue _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityInitialState"].  
 
axiom ActivityAssignedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ActivityAssigned 
implies 
?x[leadsToState hasValue BusinessActivityAssigned].  
 
axiom ActivityAssignedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ActivityAssigned 
implies 
?x[canOccurInState hasValue BusinessActivityScheduled].  
 
axiom ProcessResumedFixedValuesleadsToState 
     definedBy  
          ?x memberOf ProcessResumed 
implies 
?x[leadsToState hasValue BusinessActivityRunning].  
 
axiom ProcessResumedFixedValuescanOccurInState 
     definedBy  
          ?x memberOf ProcessResumed 
implies 
?x[canOccurInState hasValue BusinessActivitySuspended].  
 
concept ActivityAborted subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityAbortedFixedValuesleadsToState, 
ActivityAbortedFixedValuescanOccurInState} 
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     endNonFunctionalProperties 
     leadsToState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ProcessMonitoringEvent subConceptOf _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityMonitoringEvent" 
 
concept ProcessInstantiated subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ProcessInstantiatedFixedValuesleadsToState, 
ProcessInstantiatedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept BusinessActivityStarted subConceptOf BusinessActivityOpen 
 
concept ActivityCompleted subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityCompletedFixedValuesleadsToState, 
ActivityCompletedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityStarted subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityStartedFixedValuesleadsToState, 
ActivityStartedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityMonitoringEvent subConceptOf _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityMonitoringEvent" 
     _" http://www.ip-
super.org/ontologies/COBRA/20071215#concernsActivityInstance" ofType  (1 1) 
_" http://www.ip-super.org/ontologies/COBRA/20071215#ActivityInstance" 
 
concept ProcessCompleted subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ProcessCompletedFixedValuesleadsToState, 
ProcessCompletedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 

     canOccurInState ofType _" http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
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concept BusinessActivityNotStarted subConceptOf BusinessActivityOpen 
 
concept ActivityResumed subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityResumedFixedValuesleadsToState, 
ActivityResumedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityReassigned subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityReassignedFixedValuesleadsToState, 
ActivityReassignedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ProcessStarted subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ProcessStartedFixedValuesleadsToState, 
ProcessStartedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept BusinessActivityClosed subConceptOf _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ProcessAborted subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
ProcessAbortedFixedValuesleadsToState 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityWithdrawn subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityWithdrawnFixedValuesleadsToState, 
ActivityWithdrawnFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityRelieved subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
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{ActivityRelievedFixedValuesleadsToState, 
ActivityRelievedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept BusinessActivityUnsuccessfullyFinished subConceptOf 
BusinessActivityClosed 
 
concept ActivitySuspended subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivitySuspendedFixedValuesleadsToState, 
ActivitySuspendedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ProcessTerminated subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
ProcessTerminatedFixedValuesleadsToState 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityManuallySkipped subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityManuallySkippedFixedValuesleadsToState, 
ActivityManuallySkippedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ProcessSuspended subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ProcessSuspendedFixedValuesleadsToState, 
ProcessSuspendedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityAutomaticallySkipped subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityAutomaticallySkippedFixedValuesleadsToState, 
ActivityAutomaticallySkippedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
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     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept BusinessActivitySuccessfullyFinished subConceptOf 
BusinessActivityClosed 
 
concept ActivityScheduled subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityScheduledFixedValuesleadsToState, 
ActivityScheduledFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ActivityAssigned subConceptOf ActivityMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ActivityAssignedFixedValuesleadsToState, 
ActivityAssignedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept ProcessResumed subConceptOf ProcessMonitoringEvent 
     nonFunctionalProperties 
          _"http://purl.org/dc/elements/1.1#relation" hasValue 
{ProcessResumedFixedValuesleadsToState, 
ProcessResumedFixedValuescanOccurInState} 
     endNonFunctionalProperties 
     leadsToState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
     canOccurInState ofType _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
concept BusinessActivityOpen subConceptOf _"http://www.ip-
super.org/ontologies/COBRA/20071215#BusinessActivityState" 
 
instance BusinessActivitySuspended memberOf BusinessActivityStarted 
 
instance BusinessActivityRunning memberOf BusinessActivityStarted 
 
instance BusinessActivityReady memberOf BusinessActivityNotStarted 
 
instance BusinessActivityScheduled memberOf BusinessActivityNotStarted 
 
instance BusinessActivityAssigned memberOf BusinessActivityNotStarted 
 
instance BusinessActivityTerminated memberOf 
BusinessActivityUnsuccessfullyFinished 
 
instance BusinessActivityAborted memberOf 
BusinessActivityUnsuccessfullyFinished 
 
instance BusinessActivityCompleted memberOf 
BusinessActivitySuccessfullyFinished 


