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Abstract The difference between the semantic meanings of Part-Whole(PW)relations often determines if the ontologies can be merged or reused.
Wiston taxonomy is employed to partition the PW relations in medical ontologies into sub-relations, such that, each sub-relation has special meaning
and satisfies the transitivity. Mereology theory is used to analyze the properties of the sub-relations, the similarity between the sub-relations and the
correctness of the reasoning based on PW relations. The research results provide new methodology for the study of PW relations.

Key words Ontology; Part-Whole relation; Semantic Web

Part-Whole Mereology P
Part-Whole Pyy X y P
- X P«
Part-Whole X y X oy
- (Py&Py) > x=y
X y y z
X z (Pxy & Pyz) > Px
Part-Whole X y z
Part-Whole X y z Oxy = 37(Px & Py)
Part- Whole X y z
X y z Uy = 3z2(Px & Pyz)
X X
Winston Odell™  Part-Whole Ax=—3y(Py)
6 [2 6] X y y
Part-Whole z PPxy — 3z2(Pzy & —0x)
Part-Whole X y X
VA Yy —Pxy —> EZ(PZX & —|Ozy)
Part-Whole X y
X y VZ(Py & Px) > x=Yy
X y z z
Part-Whole Wiston X y  Uy—o3z(z=x+Yy)
Part- Whole X y z
Mereology X y Oy —>3Jz(z=x"Y)
(1970—)
1 Mereology
Mereology 2006-04-29 E-mail lianli@sdu.edu.cn



2 Part-Whole

Winston Part-Whole
3 6
5
2.1 / (component/integral object)
/ CO
) -
) (
Co
Cco
CcoO
Co
1 1(b)
1(a)

2.2 / (stuff/object)
/ SO

SO

SO

84—

SO

2.3 | (portion/mass)
/ PM PM

PM

PM

2.4 / (place/area)
/ PA

2PA
PA
PA
B C A
PA
2
PA
2.5 / (member/collection)
/ MC MC
(member) MC
MC MC
MC
MC
1 MC
35
1 + — *
n same(a,b)
a be{+-*} a =b
same(a,b)=1 same(a,b)=0
1 Part-Whole

co + + + + +

SO + + + + +

PM + + + + + +

PA + + + *

MC + + + *

XY

sim(X,Y) = (3"same(X (),Y (i)))/n



(2 4
2 Part-Whole Part-Whole
co SO PM PA MC Winston
co 1 0.727 0.818 0.364 0.364 Part-Whole
e} 0.727 1 0.727 0.545 0.455
Mereology 5
PM 0.818 0.727 1 0.272 0.272
PA 0.364 0.545 0.272 1 0.909
MC 0.364 0.455 0.272 0.909 1 Part-Whole
a=07
Part-Whole
{CO,SO,PM} {PA MC}
Part-Whole
Part-Whole
XY
Part-Whole
co ce s MC 1 Odell J. Six Different Kinds of Aggregation[M]. Advanced Object-
e s Oriented Analysis & Design Using UML. Cambridge University
Press, 139-149.
CO MC . L
2 Lambrix L P. Padgham Conceptual Modeling in a Document
Management Using Part-of Reasoning in Description Logics[J]. Data
XY Part-Whole & Knowledge Engineering, 2000, 32(1): 51-86.
5 3 Rogers J, Rector J A. GALEN’s Model of Parts and Wholes:
(PM) (CO) Experience and Comparisons[C]. Proc. of AMIA Symp., 2000:
Part-Whole 714-718.
4 Mejino J, Agoncillo A, Rickard K, et al. Rosse Representing
Part-Whole Complexity in Part-whole Relationships Within the Foundational
Part-Whole Model of Anatomy[C]. Proc. of AMIA Symp., 2003: 450-454.
5 Harn U, Schulz S, Marko K G. Mereological Semantics for
Bio-ontologies [C]. Proc. of AAAI 2004, 2004: 257-262.
Part-Whole 6 , ) Part-Whole
[91. , 2004, 40(3): 63-64.
70
6 Zhang W. Sting: A Statistical Information Grid Approach to Spatial
GFCABD Data Mining[C]. Proc. of the 23" VLDB Conf. Athens: Morgan
GFCABD Kaufmann,1997: 186-195.

1 Chen M S. Data Mining: An Overview from a Database Perspective[J].

IEEE Trans. on KDE, 1996, 8(6): 866-883.

2 Thuraisingham B. A Primer for Understanding and Applying Data
Mining[J]. IT Professional, 2000, 2(1): 28-31.

3 Qian Weining, Gong Xuegqing, Zhou Aoying. Clustering in Very Large
Databases Based on Distance and Density[J]. J. Compt. Sci. &
Techno., 2003, 18(1): 67-76.

4 Zhang T. BIRCH: An Efficient Data Clustering Method for Very
Large Databases[C]. Proc. of the ACM SIGMOD Intl Conf. on
Management of Data. Montreal: ACM Press,1996: 73-84.

5 Ester M. A Density-based Algorithm for Discovering Clusters in
Large Spatial Databases with Noise[C]. Proc. of the 2" Int'l Conf on
Knowledge Discovering in Databases and Data Mining. Portland:
AAAI Press,1996.

7 Agrawal R. Automatic Subspace Clustering of High Dimensional
Data for Data Mining Applications[C]. Proc. of the ACMSIGMOD
Int'l Conf. on Management of Data. Seattle: ACM Press, 1998: 73-84.

8 Chen Ning, Chen Anzhou, Long Xiang. An Incremental Grid
Density-based Clustering Algorithm[J]. Journal of Software China,
2002, 13(1): 1-7.

9 Guan Jihong, Zhou Shuigeng, Bian Fuling, et al. Scaling up the
DBSCAN Algorithm for Clustering Large Spatial Databases Based on
Sampling Technique[J]. Wuhan University Journal of Natural
Sciences, 2001, 6(122): 467-473.

10 Dai Weidi, Hou Yuexian, Pi Lianhe, et al. A Clustering Algorithm
Based on Building a Density-Tree[C]. Proc. of the 4" Int’l Conf. on
Machine Learning and Cybernetics, Guangzhou, 2005: 18-21.

11 Vijaya, Narasimba Murty P A, Subramanian M, et al. An Efficient
Hierarchical Clustering Algorithm for Large Data Sets[J]. Pattern
Recognition Letters, 2004, 25(4).



