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Algorithm for DyVOT

T is a set of tags which are matched into user requirements.
t is i" tag.

0, is n"partial ontology.

b; is i" branch of Tag.

PO is a primary ontology.

AR is an associative relationship.

HR is a hierarchical relationship.

R is a set of resource as a solution.

DO is a dynamic ontology.

0 is threshold value

VRS EES
For all t;

Set bj «<—tags are on the same hierarchy path on static ontology
EndFor

/I AE-ER 9 FE-2ERA 75
For all b,
N « Calculate number of tags of b,
Set Top-node on O, «—t;
e o be] 2239 B
Set Sub-node on O, « tg
/= ™ b sk Bl
For all t;
Set Middle-node on O, «t;
/e " bel " B
EndFor
EndFor

/%% eBRA 3%
Set PO — 0, with Max (N,)
Set S1 A set is composed of the lowest tag of PO

A R AR BA A
For all b
S2 «— A set is composed of the lowest tags of sub-node of by
For all t, of Sl
For all t, of S2
Set T1 «t, of Sl
Set T2 «—t, of S2
Calculate AR,y between T1 and T2
EndFor
EndFor
Set AR < Max (ARyy)
IfAR > §
then
Create Class ‘ty — t,

HASBA BN S -t Ry o -t )
Set sub-class of t, «—class ‘t, — t,’
Set sub-class of t, «—class ‘t, — t,’
EndFor
/N ER P 2ERA A
DO « lately constructed ontology with AR and HR relationships
/A=A AR A FF
R «resource which is linked to lately constructed class by DO

<Figure 4> DyVOT Generation Algorithm
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oA AbgH BaE & 7P A aE
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.
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<Figure 6> Extracted Sub-ontology

<Figure 6><, B+ ‘book,, ‘SB'+= ‘specialty
books’, ‘CB' & ‘cultural books, ‘S'= ‘Season’, ‘SP'+=
‘spring’, ‘SM'2 ‘summer, ‘F'2 ‘fall'o]aZ ‘W'
‘winter' 2 7d¥ Ft->EE Aot

713 FF 2

Ed T "2 FAge F 749 el ‘Spring,

‘Season's X8t v FE-SEZA7} Dy

VOT 749 5 25247} dth t& 18-
E2AE e B2 Book™ E&sla glong

2
o B2 H1Es T3 Sl FE-2EEAE

A S el o O]—?OV =3 EH:L B7}
2 2 (sub-class) 24 Bl ‘SB’¢} ‘CB'& 7}21
2 g1 'SP'e} ‘SB, ‘CB’ 7+e] A#aAE Akt
t}. <Figure 6> 2.2 € 'SP ‘SB] % ‘CB'9} AHl ¥}
Ay FEu 2550 <Fgure >3 2ot ZH2He
o] Ad#E APde WA YEE FHE L o]F
7 Elel| o3l T A S vER T
ojuf, & (1)l <J&l] Blz1 ‘SP'9} ‘CB7te] AHLF-F=
04627} ‘SP’9} ‘SB’ 7+e] A8 % 0.3648.0F A
o} b, DyVOTOlA o5 2] 81 'SP'9t ‘CB’
2 o] Foj7 Fej ‘SP-CB7} 54 o2 QA w)

Resources Resources

<Figure 7> Shared Resources between Tags
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Abstract

Dynamic Virtual Ontology using Tags with Semantic
Relationship on Social-web to Support Effective Search

Hyun Jung Lee” - Mye Sohn™
In this research, a proposed Dynamic Virtual Ontology using Tags (DyVOT) supports dynamic
search of resources depending on user’s requirements using tags from social web driven resources.
It is general that the tags are defined by annotations of a series of described words by social users
who usually tags social information resources such as web-page, images, u-tube, videos, etc. Therefore,
tags are characterized and mirrored by information resources. Therefore, it is possible for tags as
meta-data to match into some resources. Consequently, we can extract semantic relationships between
tags owing to the dependency of relationships between tags as representatives of resources.
However, to do this, there is limitation because there are allophonic synonym and homonym
among tags that are usually marked by a series of words. Thus, research related to folksonomies using
tags have been applied to classification of words by semantic-based allophonic synonym. In addition,
some research are focusing on clustering and/or classification of resources by semantic-based relation-
ships among tags. In spite of, there also is limitation of these research because these are focusing
on semantic-based hyper/hypo relationships or clustering among tags without consideration of conceptual
associative relationships between classified or clustered groups. It makes difficulty to effective searching
resources depending on user requirements.
In this research, the proposed DyVOT uses tags and constructs ontologyfor effective search. We

assumed that tags are extracted from user requirements, which are used to construct multi sub-ontology
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as combinations of tags that are composed of a part of the tags or all. In addition, the proposed DyVOT
constructs ontology which is based on hierarchical and associative relationships among tags for effective
search of a solution. The ontology is composed of static- and dynamic-ontology. The static-ontology defines
semantic-based hierarchical hyper/hypo relationships among tags as in (http://semanticcloud.sandra-siegel.de/)
with a tree structure. From the static-ontology, the DyVOT extracts multi sub-ontology using multi
sub-tag which are constructed by parts of tags. Finally, sub-ontology are constructed by hierarchy paths
which contain the sub-tag.

To create dynamic-ontology by the proposed DyVOT, it is necessary to define associative
relationships among multi sub-ontology that are extracted from hierarchical relationships of static-
ontology. The associative relationship is defined by shared resources between tags which are linked
by multi sub-ontology. The association is measured by the degree of shared resources that are allocated
into the tags of sub-ontology. If the value of association is larger than threshold value, then associative
relationship among tags is newly created. The associative relationships are used to merge and construct
new hierarchy the multi sub-ontology. To construct dynamic-ontology, it is essential to defined new
class which is linked by two more sub-ontology, which is generated by merged tags which are highly
associative by proving using shared resources. Thereby, the class is applied to generate new hierarchy
with extracted multi sub-ontology to create a dynamic-ontology. The new class is settle down on the
ontology. So, the newly created class needs to be belong to the dynamic-ontology. So, the class used
to new hyper/hypo hierarchy relationship between the class and tags which are linked to multi
sub-ontology. At last, DyVOT is developed by newly defined associative relationships which are
extracted from hierarchical relationships among tags. Resources are matched into the DyVOT which
narrows down search boundary and shrinks the search paths. Finally, we can create the DyVOT using
the newly defined associative relationships.

While static data catalog (Dean and Ghemawat, 2004; 2008) statically searches resources depen-
ding on user requirements, the proposed DyVOT dynamically searches resources using multi sub-
ontology by parallel processing. In this light, the DyVOT supports improvement of correctness and

agility of search and decreasing of search effort by reduction of search path..

Key Words : Tag, Search, Dynamic Virtual Ontology, Semantics Social-web Resource
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