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ABSTRACT

Federation Object Model (FOM) guarantees interoperability among systems in High Level Architecture
simulations. The FOM is a domain-specific document that requires an agreement among participants of
simulation. This work presents a modeling framework based on an ontology network to conceptualize
supply chain and simulation domains. This framework is the foundation of a software tool for a semiau-
tomatic generation of a FOM. The ontology network formalizes a supply chain (SC) operations reference
model to depict, in a common terminology, a SC. Besides, through the execution of derived axioms, in-
tegrity axioms and rules in the ontology network the composition of the SC model is validated, taking in-
to account the syntactic and semantic correctness of the FOM.

1 INTRODUCTION

High Level Architecture (HLA) standard is the most used framework for distributed simulation (DS). It
provides a general framework within which simulation developers can structure and describe their simula-
tion applications. It organizes a distributed simulation through federation and federates concepts. To
guarantee interoperability among systems, HLA uses FOM concept, which is an xml document (W3C
2015) containing the interchanged data and interactions among participants during the simulation run.

In particular, HLA addresses two key issues: promotes interoperability among simulators and assists
in the reuse of them in different contexts. Thus, one of the most critical activities is the generation of
FOM, which is domain dependent and requires an agreement among participants.

With the aim to reduce the effort and time needed to develop a FOM for a DS in SC domain, this
work presents a modeling framework based on an ontology network.

2 ONTOLOGY-BASED MODELING FRAMEWORK

The modeling framework uses supply chain operations reference (SCOR) model, it has drag and drop
components, to describe a SC in a common terminology (SCOR 2012). It allows SC to describe its organ-
ization with processes and inter-organizational relations among members. The framework mainly focuses
on interactions among participants because it represents fundamental information for the FOM creation,
where parameters, objects and attributes are defined.

The modeling framework consists of SCOR components to model a SC, the ontology network
SCFHLA to verify if the model composition is correct and a parser algorithm to transform information of
the ontology instances into an xml document.

The fundamental domains of the SCFHLA ontology network are SC and federation. The SC domain
models SCOR concepts as metrics and performance attributes. The federation domain models HLA feder-
ation concepts as federates, federations, user objects and interactions. In Figure 1, both domains with its
fundamental concepts are described. The meta-relationships (relationship between concepts of different
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ontologies) are represented by dotted lines while the relationships in each domain are drawing with a con-
tinuous line. A more thorough description of the SCHFLA ontology network is presented in the full paper
(Sarli, Gutiérrez, and Leone 2016).
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Figure 1: Supply Chain and federation domains of SCHFLA.

Once a model is designed in the framework, the SC domain in ontology network is populated with in-
stances that contain the information of the previous model. The generated instances are linked to instances
of a federation domain through a set of rules implemented in Semantic Web Rule Language (SWRL)
(O’Connor et al. 2005). In Figure 2, as an example, a rule to link the concept Relation from SC domain to
the concept InteractionClass from federation domain is presented.

Relation(?r) * relationName(?r,?n) " relationParameter(?r,?p) -> InteractionClass(?r) " Parameter(?pa)
~interactionClassName(?r, ?n) " hasParameter(?r,?pa) " parameterName(?pa, ?p)

Figure 2: A SWRL rule to link concepts from different domains.

These rules are applied to populate the federation domain ontology. At this point the framework has
withal the instances and necessary conditions to execute the parser algorithm. The parser algorithm has to
generate management and user information. Management information is related to how manage services
provided by the run-time infrastructure implementation. User information is related to objects and interac-
tions defined by the SC model. The management information is generated using a configuration file. The
main challenge here is how to perform the second task. Thus, the parser algorithm takes as input instances
from federation domain ontology to generate as output the xml document. Through the use of the JDOM
library (JDOM 2017) the parser transforms each instantiated concept from the federation domain ontolo-
gy into an xml tag with the same name. The algorithm uses the information obtained from the instances to
complete the attributes of the created tags in the file.

Current research work is aimed to adapt simulation components to facilitate development and execu-
tion of a DS of SC in order to prove the proposed approach and the generated FOM. Furthermore, as part
of our future work a set of rules is defined in order to check the integrity among FOM and simulation ob-
ject models.
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