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ABSTRACT

Conceptual Modeling is the process of abstracting a model from a real or proposed system. It is
probably the most important aspect of a simulation study. Relate works show that the elemen-
tary developers devoted little time to understanding how the systems actually worked, namely
they didn't build appropriate conceptual model. Thus, the result of simulation is inconsistent
because it depends on developer's competence. Although many researchers suggested various
techniques enabling developer to build conceptual model, there were several limitations. In this
study, to overcome the limitations of existing techniques, we proposed COMBINE-DES (COn-
ceptual Model BuildINg framEwork using ontology for Discrete Event Simulation). The COM-
BINE-DES supports expediting the conceptual modeling with Solution ontology generated by
Domain ontology and Simulation ontology. Moreover, it provides consistent simulation result

regardless of repeated modeling.
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Fig. 1 Conceptual modeling in the simulation project
life-cycle (revised from Robinson, 2004)
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Method Definition & Features

Pros vs. Cons Related research

<Pros>
. - Defining the conceptual - Easy understanding of the definition and
Theoretical .
modelling framework and the ~ sequences of conceptual model [22]
framework
BP of each steps <Cons>
- Time consuming
<Pros>
Generic & Pre-constructing the module - Rapid construction of model parameter [51,[71,[9],
of model for the common <Cons> [TOL,[11],[15],

Template based . L
simulation situation

- Need pre-definition of various combinations of

[26],[27]

model objects

<Pros>
- Useful communication tool for developer and

Diagrammatic - Visualizing conceptual model  client

Technique using diagram

<Cons>
- only focused on the expression of modeling

[8L[12],[19],
[20],[24],[25],
[29],[31]

result, not procedure
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1I;: Selected instances by developer

C,: Set of classes of I

Py: Set of properties of Cy

¢;: i-th class of Cy

pi: i-th property of Py

DO-ONT"RT: Domain partial ontology
SI-ONT™RT: Simulation partial ontology

Begin process
for each class ¢;
if ¢;=domain(p,)
C;«— C, U range(py)
end if
select P, I assigned to Cy
return Py, I
end for
Create PO(C;, Py, Iy)
PO« T
if C; is classes of Domain Ontology
DO-ONT™*T PO
else
SI-ONT™RTPO
End process
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SO-ONTMEY : Solution ontology
DO-ONT"*RT: Domain partial ontology
SI-ONTPART : Simulation partial ontology
Cpo: Class of DO-ONTPART

Cg;: Class of SI-ONTPART

Iy: Instance Value of Cy

mv: manipulated value by developer

Import DO-ONTPART
Import S-ONTPART

Begin process
for each class Cpo
DO-ONT"*RTDO-ONTPART U
Update INSTANCE(Cpo)
end for
for each class Cg;
SI-ONTPARTSI-ONTART U
Update INSTANCE(Csy)
end for
SO-ONTMY « DO-ONTPARTU ST-ONTPART
End process

Function Update INSTANCE(Cy)
for each Cy
if (Ix.NE.mv)
Replace(Iy «— mv)
end if
CreatePO(s)
PO—T
end for
End function

Fig. 4 Partial ontology extraction algorithm of POEM

Fig. 5 Solution ontology generation algorithm of SOGM
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