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A modeling framework for functional systems and an integrated modeling tool
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The main goals of this research are (1) to establish a common modeling
framework for functional systems, i.e., physical artifacts, biological, social and service systems
and (2) to develop an integrated modeling tool for them. As a solution for the current issue of the
lack of common definition for artifact and biological functions, this research has defined a common
core-definition for both kinds of functions based on the "systemic function", which is defined as a
behavior of a part of the whole system contributes an assumed system"s goal under a specific
context. This definition enables us to detach human®s intention from the definition of functions and

thus to apply the common definition to biological functions irrelevant to human®s intention. On the
basis of a common modeling framework based on the common core-definition of functions, we have
developed an integrated modeling tool for common models of artificial, biological, and other
systems.



Scio-technical system (STS) [1] Product-
Service System (PSS) [2]
(3]
(4]
(5.6]
[5.6]
[3-7]

Pivot

[4]

[5.6]

(3]

(4] (5-7] (5-7]




©)

@

(8]

IACA
Journal of Applied
Ontology [8]

[5-7]

[5-7]



(8]
Stefano Borgo

ISTC-CNR
(LOA)

@

[ @

(9]

2] 3

J. of Applied Ontology

(evolution)

Laboratory for Applied Ontology

(10]

©)

(1]

(2]

(3]

(4]

(5]

(6]

(9]
(8]

(10]

(9]

@

2017

Kenyon B. and De Greene, Sociotechnical
systems. factors in analysis, design, and
management, Prentice-Hall, (1973).

Sakao, T. and M. Lindahl, (eds),
Introduction to  Product/Service-System
Design, Springer, (2009).

, 1(2), pp. 112-122, (2008)

Stone, R. B. and Chakrabarti, A. (eds),
Specia Issues. Engineering applications of
representations of function, Journal of
Artificial Intelligence for Engineering
Design, Analysis and Manufacturing, 19
(2/3), (2005).

Perlman, M., The Maodern Philosophical
Resurrection of Teleology. The Monist,
87(2), pp. 3-51, (2004).

Ulrich Krohs, Peter Kroes (eds.), Functions
in Biological and Artificial Worlds:



Comparative Philosophical Perspectives,
MIT Press, (2009).

[7] Artiga, M., Re-organizing organizational
accounts of function. J. of Applied Ontology,
6(2), pp. 105-124, (2011).

[8] Riichiro Mizoguchi, Yoshinobu Kitamura,
Stefano Borgo, A Unifying Definition for
Artifact and Biological Functions, Journal
of Applied Ontology, 11(2), pp. 129-154,
(2016).

[9] Stefano Borgo, Maarten Franssen, Pawel
Garbacz, Yoshinobu Kitamura, Riichiro
Mizoguchi, Pieter E. Vermaas, Technical
Artifacts: An Integrated Perspective, J. of
Applied Ontology, 9(3/4), pp. 217-235,
(2014).

[10] Yoshinobu  Kitamura and  Riichiro
Mizoguchi, Characterizing functions based
on phase- and evolution-oriented models,
Journal of Applied Ontology, 8(2), pp.
73-94, 10S Press (2013).

6

Riichiro Mizoguchi, Yoshinobu Kitamura,
Stefano Borgo, A Unifying Definition for
Artifact and  Biological  Functions,
International Journal of Applied Ontology,

Vol. 11, No. 2, pp. 129-154 (2016),
DOI: 10.3233/A0-160165
Stefano  Borgo,  Riichiro  Mizoguchi,
Yoshinobu Kitamura, Formalizing and
Adapting a General Function Module for
Foundational Ontologies, In Proc. of the Sth
International  Conference on  Formal
Ontology in Information Systems (FOIS
2016), pp- 241-254 (2016), DOI:
10.3233/978-1-61499-660-6- 241
Stefano Borgo, Maarten Franssen, Pawel
Garbacz, Yoshinobu Kitamura, Riichiro
Mizoguchi, Pieter E. Vermaas, Technical
Artifacts: An Integrated Perspective, J. of
Applied Ontology, Vol. 9, No. 3-4,
pp. 217-235 (2014), DOI: 10.3233/A0-
140137
Satoshi Nishimura, Yoshinobu Kitamura,

Munehiko  Sasajima, and Riichiro
Mizoguchi, Systematic Description of

Nursing Actions Based on Goal Realization
Model, In Proc. of 15th European
Conference on Knowledge Management
(ECKM 2014), pp. 730-739,
(2014).

Yoshinobu Kitamura and Riichiro Mizoguchi,
Characterizing functions based on phase-
and evolution-oriented models, Journal of
Applied Ontology, Vol. 8, No. 2, pp.

73-94 (2013), DOI: 10.3233/A0-130123
Yoshinobu Kitamura and Riichiro Mizoguchi,
Ontological characterization of functions:
Perspectives for capturing functions and
modeling  guidelines, Artificial
Intelligence  for  Engineering  Design,
Analysis and Manufacturing (AIEDAM),

Vol. 27, No. 3, pp. 259-269 (2013),
DOI: 10.1017/50890060413000267

6

2015
(2015)
Socio-technical system
Design 2014,
(2014).
/
2014
(2014)
Dual
Goal Model, 2014
(2014)
B 2013
(2013)
2013
(2013)
(1
KITAMURA, Yoshinobu
2
MIZOGUCHLI, Riichiro
3)
SASAJIMA, Munehiko
“)

Stefano Borgo
Laboratory for Applied Ontology (LOA)
ISTC-CNR, Italy Researcher



