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3. RESOURCES ONTOLOGY 
 

The proposal assumes and integrates PSL and MANDATE 
concepts, and develops or specializes some concepts or 
properties to answer competence questions which are the 
subject of the ontology.  

In this ontology (figure 1), an Activity is a change, a 
transformation or a behavior that gives a result and that can be 
repeated. An Object is any element, tangible or untangible, that 
exists (e.g. a machine, a person or information). Resources are 
entities that participate in Activities and which are sustained by 
Objects (e.g. a machine carrying out a machining operation). 
An ActivityOccurrence is the specific execution of an Activity 
and a Role is the specific use of a Resource in an 
ActivityOccurrence. These specific realizations or executions 
are represented through the realizes (ActivityOccurrence, 
Activity) and behaves (Role, Resource) relations, respectively, 
whose inverse relations are isRealizedby (Activity, 
ActivityOcurrence) and has (Resource, Role). Therefore, the 
entities ActivityOccurrence and Role represent all possible 
instances/executions of an Activity and of a Resource 
respectively.  

The entity Capability represents the characteristics that 
describe the type of benefit that a Resource may develop in an 
Activity. The Capabilities describe the ability modeled and its 
level of completion, qualitatively or quantitatively. A particular 
type of Capability is the Capacity entity, which represents the 
capability of a Resource to perform its expected function in 
term of amount of production, as defined in MANDATE. 

All the entities of the ontology allow the formedBy relation 
or its inverse formsPartOf, which express the possibility of 
recurrent aggregation (composition or decomposition) between 
entities of the same type. The hasRole relation, between Object 
and Role, together with the isPresent relation, between Role 
and ActivityOccurrence represent the role played by an Object 
when it participates in a specific ActivityOccurrence. The 
takesPartIn relation, between Object and Resource, together 
with the executing relation, between Resource and Activity, 
represent the potential of an Object to perform a type of Activity 
–Resource-. The characterizedBy relation, between Resource 
and Capability and its inverse characterizes (Capability, 
Resource) express the particular Capabilities of the Resource. 

The entities ActivityOccurrence and Activity of the 
Resources Ontology are equivalent to the homonim entities of 
the PSL ontology, and this allows the possibility of using 
specific PSL relations (“PSL relations”) between these entities 
of our ontology (figure 1). 

Figure 2 shows the classification of physical manufacturing 
resources using three criteria. One of these establishes the 
difference between Resources according to their contribution 
(Machine, Tool, Fixture and Other_Resource). Another of the 
criteria establishes that the resources can be 
Generic_Resources, Specific_Resources and 
Individual_Resources, which allows us to group their 
capabilities in order to respond to the allocation of generic 
resources for the purposes of PP and PP&C with different 
levels of abstraction/concretion. Finally, there is the possibility 
to configure types of resources (Resource_Groups) which have 
a collection of abilities which must be understood as a single 
complex ability with different levels of detail 
(Machine_Configurations, WorkStations and WorkCells). 

 
4. CONCLUSION 
 

In this work the authors have proposed an ontology to 
represent manufacturing resources that facilitates the 
management and sharing of information/knowledge through a 
unified semantics for the activities of PP and PP&C. This 
proposal incorporates concepts from others sources such as 
MANDATE, TOVE and PSL. 

In future work, we will extend the scope and domain of this 
ontology to create a capability ontology for the collaborative 
development of products and processes in the environment of 
the extended enterprise, as well as its integration in a 
foundational ontology. 

 
5. ACKNOWLEDGEMENTS 
 

This work has been possible thanks to funding received 
from the Ministry of Science and Education through the 
COAPP Research Project - reference DPI2007-66871-C02-
01/02. 

 
Fig. 2. UML representation for Resources classification 
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