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Abstract

The lack of semantic metadata is becoming a bar-
rier for the in-depth study and wide adoption of Se-
mantic Web. At the same time, folksonomy draws
more and more attention as a promising source of
semantic metadata. By avoiding the use of "a-
priori” agreements on ontology, which is the main
feature for folksonomy, the interoperations among
metadata from different users could be likely sup-
ported by dynamically constructed emergent se-
mantics. In this paper the authors propose a concept
model that supports metadata generation by extend-
ing the ideas from folksonomy. A semantic layer is
specified in the model that comprises three types of
semantics varying from simple to complex to sup-
port different kinds of semantic interoperations. An
implementation of the model, Lego-Note, the folk-
sonomy system featured by graphic tagging is in-
troduced. The preliminary experimentis performed
as a case study, and the qualitative analysis on so-
cial consensus discovery is exhibited.

I ntroduction

One key idea of the Semantic W&erners-Leeet al., 2001;

by the majority of people in diverse situations. Secondly, i
order to use an ontology, the contents of it must be undedstoo
by the user (e.g. the ontology engineer, the programmeeor th
ordinary web user). It is time consuming, especially when
there are several different ontologies about the same domai
It turns out that the startup cost for using an ontology is too
high, which might frustrate the general web user from explor
ing further. As a result, although quite a lot work has been
done, there still is a lack of semantic metadata. As argued by
[Huynhet al., 2009, that turns out to be a barrier for in-depth
study and wide adoption of Semantic Web technology.

The idea of emergent semanti¢&arl et al, 2004; Cudre-
Maurouxet al, 2004 provides a promising solution to the
above problem. IKarl et al, 2004 the authors argue that
the use of "a-priori” agreements on concepts, i.e. ontolo-
gies, is insufficient in ad-hoc and dynamic situations where
the interacting parties do not anticipate all the interafiens.
[Karl et al., 2004 suggests that the users of a distributed sys-
tem should be able to create and use their own metadata with-
out any controlled vocabularies imposed by the system. To
achieve the semantic interoperability among the incoasist
metadata from different users, negotiations can be coeduct
to reach agreements on common interpretations within the
context of a given task. Originally the peer-to-peer system
is the commonly referred to scenario for emergent semantics

Fenselet al, 2009 is to enrich the web with metadata Wwhereas recently folksonomy is being considered as another
which describes resources such as web pages, documeritg|uable source.
photos and real world objects in a machine understandable The folksonomy or "folk taxonomy”, is formed by a com-
format. The common approach to the goal is: An ontol-munity, where each user tags the web resource using his own
ogy is defined somewhere first, then the web pages are amords and shares them socially. Folksnomy system (e.g.
notated using the predefined ontologies manudi§aan  del.icio.ug and flicke) succeed mainly in getting people in-
and Koivunen, 2001; Handschehal, 2001) or (semi-) au-  volved with its simplicity and practicality. That is (1) nog
tomatically (Kiryakov et al, 2003; Domingue and Dzbor, defined vocabularies impose to the user. The user can tag the
2004; Kettleret al., 2009). content with any arbitrary word. So that there is almost no
This approach, however, has its defects that prevent it fronstartup cost needed, and (2) the folksonomy system provides
being widely adopted. Firstly, an ontology is usually define immediate benefits to the user. For example, the user can find
by a group of experts in a centralized fashion. It has been nanterested information by exploring the same tags he shared
ticed that the centralized ontology is too strict to be addpt with the community or track the “hot” topics (e.g. the most
I ) ) . . tagged web pages) in a breeze. The more a user tags and
Typically, metadata is defined as data about data, whichtmighspares, the better service returns. This is a benign clionla

take various forms such as slot-value pairs, or categoryesama : : ;
classification. Whereas, when we mention “metadata’, ot that the semantic annotation systems failed to support.

mean the semantic metadata. The latter is a group of RDFstate/—— ——
ments, being the special kind of metadata. In this paper dney *http://del.icio.us
used interchangeably. Shttp://flickr.com



As a kind of social metadata that organizes web informa- #smng

tion, folksonomy suffers the problem of ambiguity of seman- @
tics too, but as is discussed|[idichimayr, 2003 folksonomy %

provides emergent semantics and the dynamic consensus can

be achieved by negotiation to support semantic interojlerab ¢

ity. Prior work includedMika, 2003 that tries to build on- o
tologies for communities from folksonomy afwu et al,,

2004 where a probabilistic generative model is proposed t%wmhcmof
derive the emergent semantics of the (synonymous and al TagEdge

biguous) tags. In additioriXu et al, 2006 proposes a col- &

laborative tag suggestion algorithm to identify most ajpjpiro

ate tags, while eliminating noise and spam. ¢
In this paper, we propose a concept model for social meta-

data by extending the ideas of folksonomy then present our

implementing system following the model. The preliminary

experiment to achieve consensus (emergent semantics) is pe
formed and the qualitative analysis is exhibited.
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Figure 1: The structure of tag Ontology

] for folksonomy system, corresponding to the set of tag-
2 Tag Ontology: A Concept Model for Social gers (users who tag), the set of tags (words) and the set
M etadata of the contents be tagged (e.g. the web pages). The tri-
. i L . artite model unveils the naturally existing linkages amon
Metadata is defined as data about data. It's information clagpe three parties and are used to build domain ontologies.
s_lflng otherspeuﬁquormaﬂon in more generalterms. #ad pjore recently[Gruber, 2005suggested a tag ontology with
tionally, metadata is created by either the authors of time co -, gging(Object, tag, tagger, source) as the core concept.
tent or professionals who organize informational content ay ¢an pe observed that more and more semantics embodied
their job. By “social metadata” we emphasize that the metay, the tagging action can be delivered as more and more pow-
data is generated and shared by normal web users in the 0pgR,| models proposed.
\t/veb Wt'tTOUt requiring ad[ire degnlet?] formal otntology bTr? The work in this paper follows the trend and proposes a tag
ag ontology is proposed to model the user’s tagging behay ontology which is a step further along the semantic contin-
ior, organize the annotating result and to facilitate dagv uum towards the formal semantics.
emergent semantics from social medadata. The underlying
consideration, detailed structure and features of then#g-o 22 TagOntology

ogy are presented below.
Figure 1 presents the tag ontology. It is proposed to identif

21 Semanticsof Tagging and formalize a conceptualization of the activity of taggin

To begin with, we discuss the tagging action and analyzénd to support the communication among autonomous pro-
its relation with the tag. We argue that the semantics emgrams that commit it.

bodied in the tagging action is much richer than that of the We model the tags attached to the web content as a graph
involved tags and that the tag just reveals some aspects ¢galled tag graph) that takes the form of Direct Labelled
the tagging semantics. The former is the targeting semarfsraph (DLG). The graph node is made up of keywords. Two
tics that should be captured and utilized by the system. Fopodes may get connected by the graph edge, to which arbi-
example, in the most common case the user by tagging #ary label can be attached. The action of attaching a tgghgra
web page with “semantic web” tag means “the content ofto the web resource is called “graphic tagging”. The left
this page relates to semantic web”. Whereas there are algmart of Fiture 1 presents the construction blocks of taglgrap
cases where a user uses “todo” to denote the future work, drhe basic elements atEagNode andTagEdge, they are
“sesame/SemanticWebApp” to represent that the web page igibclasses of TagElement and constitute th&'agGraph.
about project “sesame” and “sesame” is a Semantic Web apie develop the idea of graphic tagging to embody more com-
plication. From the examples, we can say that tag help thglicated and detailed information following the Rbgraph
web user share his understanding of the web content expli¢ghodel with respect to its merits: the capability of “say any-
itly in a machine processable way. Although the tagging sething about anything”, distributable, scalable and easypto
mantics is still partially and vaguely conveyed. nect each other.

By reviewing the recent work on folksonomy, a trend can The conceptContext in Figure 1 connects the tagger
be noticed that progressing along the semantic continuurtmodelled ag"OAF' : person), the tag {'agGraph) and the
[Uschold, 200Branging from implicit semantics that exists web resource be taggediontext catches the scene of the
only in the heads of the people, to machine-processable fotagging action, hence the tagging semantics can be induced
mal semantics. To represent and utilize the implicit taggin from the scene instead of from keywords only. Currently, the
semantics, at the very beginning only the semantics of théagged object is presented by a URI for the implementation
tag (keyword) is taken into consideration, as del.icio.osd
Then[Mika, 2009 proposed a tripartite model x C' x I *ht t p: / / www. W3. or g/ RDF/



simplicity. In the future more complicated structures ddou
be considered and can be plugged in.

A tag might links to its object (e.g. web page) in one of
many implicit meanings as discussed in Section 2.1. In thit
work we adopt the “linking” semantics defined[Bechhofer
et al, 2009 : The tag graph justppear in a context in-
stead of belonging to the web content. This decision is mad
by our attempt to decouple the tag and the web content. W
argue that the tag graph in the end, should be the semant
equivalent to its tagged object, i.e., a machine understaled
counterpart of the human readable content. ]

The last argument is that the word used for tagging shoul B ——
be viewed as neither an ontology concept nor an instance. = '
is just a symbol whose meaning changes according to the user
and the circumstance. Thus we provide $hikT o property
which is used to define the semantics of a tag element dyFigure 2: How a user tags a page with Lego-Note. A
namically. By “sticking” a tag element “to” the resource in web page about a cellular phone is loaded in the embedded
a knowledge base, its meaning can be assigned (and changei@wser. The user’s tag graph is shown in the upper right
when necessary) without imposing any controlled vocalpular area. The same page is also tagged by two other users: Frank
on the user. At the same time machine processing ability caand midi, Frank’s graph is also loaded and shown.
be achieved as well.

To summarize, in this work the tag ontology is designed to

; In this sense, the tag ontology serves two functions. First,
support the emergent semantic. Based on the tag ontology,tﬁe social metadata organized around tag ontology can be

graph structure instead of a bunch of keywords is used to d%'sed by the Semantic Web community directly as seman-
scribe (tag) the web content. The scene for tagging aciiwity ic metgdata. Second, the tag ontologyystructuyally suspor

{ﬁgot;deciinwhslcéf;n;%r:igseae;(plgg?gulglthaesfut(l;srgigl)eapﬁrr]?jxtlrr]r;a; he emergent semantics, and offers a seamless incremen-
gging P yasp ’ al upgrade path for emergent semantics and semantic ser-

Q?Ritcl)cns of a tag element can be defined in a formal, dynamlvices without requiring a wholesale adoption of the Senganti
' Web’s vision.

2.3 Layered Semantics

As discussed before, folksonomy system provides services | mplementation
that enable the user to consume metadata he endeavoredTi® explore the idea of graphic tagging an experimental sys-
create immediately. The immediate benefits is core to théem, Lego-Note is implemented. The implementation detail
success of folksonomy and is emphasized in our design afill be introduced in this section.
tag ontology as well.
Briefly speaking, the tag ontology embodies a semanti@.1 User Experience
layer consisting of three compatible levels that Support va g5 \ve introduce the functions implemented in Lego-Note
ious semantic operations, varying from simple to complex,Oy how a user might experience it.
Autonomous agents can commit to and work at any of the “riq 16 > presents the user interface for the user to tag a
three levels. Thus the relatively complex model (tag ontoly,, e The |eft-hand side of Figure 2 is an embedded browser,
ogy) not only does not lose the ‘immediate benefits”, butypich consumes most of the space in order to preserve the fa-
provides the basis for more services. The details of thethrejjiar prowsing experience. The user can browse web pages
semantic levels is listed as below: by either entering a URL to the embedded browser or follow-
e Keyword level. At this level, the tag is keyword attached ing the links in the web page.
to the web content, and the tag graph degenerates into The graphic tagging tool is floating on the right-hand side.
a set of tag nodes without edges. Existing folksonomyin the upper area, the user can create and edit his own
system works at this level. tag graph. Basic graphic operations are provided interac-

1 dively, showing themselves as links (“AddNode”, “AddEdge”
e Tag graph level. Here, the tag graph formed by the tripleVe': S .
statements tags the web content as a whole. Distributed//0v€” and etc.) in the toolbar . The graph as a whole tags

tag graphs can be connected and combined. Applicat- e web content to its left. A graph node describes either the

tions working at this level commit to all the terms from Whole ﬁage gr the use{] selected pagde fragmentf. Ln tfhe latter
the tag ontology excent theickT'o DIODerty. case, the node saves the position and content of the fragment

d . gy . P _ZC op . perty so that it can be relocated next time. The user can share his
e Semantic level. This level is compatible to the tag graphag graph by uploading to the server. The bottom area eghibit

However, withstickT o property, ATagFElement can

point to some knowledge base and possess the formal 5The online demo can be accessed fromitt p:
semantics. /1 dom sensus. sour cef or ge. net/

LEEDNU E page view | notes vie

Instructions: . Amp/Nokia8800 htm =T

>Compare prices & stores
>See product details




On the client side, an SVG (Scalable Vector Grapbics
graphic library is implemented and the floating toolbar for
graphic tagging and the tag browser are built based on it. The
graphic tagging toolbar interacts with the embedded browse
by DOM’ operations. All the HTTP requests initiated from
the embedded browser are sent to a proxy server, instead of
to the web directly. The proxy server then fetches the page
from the web and sends the returned page content back to the
embedded browser in the form of JSON (JavaScript Object
Notation). Communications between the embedded browser
and the proxy sever are carried out using EX-A3AXhis
additional process is necessary to bypass the “same domain”
security restriction. Otherwise, the tagging toolbar ibé&xe
) ) ) ) to manipulate the DOM of the web page.

F|gure 3: The tag browser. It organizes information around On the server Side’ Tomcat app"cation server runs to pro-
tags. cess the user requests, and Sefamanages the storage,
querying and inferencing of the tag graph which is modelled
[Clnt: Internet Explorer (oo 3 by the tag ontology. Lego-Note works on the “tag graph
‘i§ level” of the semantics layer discussed in section 2.1
’?)‘ — ‘ ’ /4 ET— j Although Lego-Note is implemented with the hope of envi-
2] ~_ ronmentmdepe_ndent, the various implementations oftm_e we
.o iﬁ{ﬁ%ﬁ(ﬂ@’ browser (e.g., firefox and Internet Explorer) and SVG view-
L s ers makes it a time-consuming work. At present Lego-Note
‘ ‘ only works with International Explore version 5.0 above and
Mysql Adobe svg viewer version 3.0 above.

database

forgs.nethmp/277608 hir

graphic tagging toolbar Tag brow ser

el

e

4 Case Study

In this section, we provide a preliminary case study and dis-

cuss how and to what extent the consensus might be achieved
Figure 4: Lego-Note is an AJAX application taking the based on the tag graphs from different users with the Lego-
browser-server architecture. Note as the experimental environment.

.1 Experimental Setup

irst, we prepared a data set by downloading 300
&veb pages fromhttp://ww. pconline.com cn/
bi | e/ revi ew , a web site where users can write their

éeviews about the mobile phone. Then a video clip is made,
demonstrating how to use the system by creating the tag graph
8f a researcher’'s home page. The web content demonstrated
I the video is in a different domain other than the mobile
cphone because we tried to avoid biasing the testers. Atdlast,
ﬁollege students are invited to the experiment. After ledrn

ow to use system from the video, they are asked to tag web
pages and to write down their comments. The web pages are
aelected randomly from the dataset.

graphs help the user catch the important information moré
quickly and build his own more easily.

In Figure 2, a web page about the cellular phone is loade
and the tag graph of the current user is shown in the upp
right area. The other two users, namely, Frank and Midi hav
shared their tag graphs. Currently Frank’s graph is exiibit
Figure 2 contains the functions organized around a web pag
It is called a page view of Lego-Note. Also a tag view is
provided as well, where the information is organized aroun
tags. The tag browser that provides the tag view is depicte
in Figure 3.

There are three function areas shown in Figure 3. Th
right-upper area lists the names of system users. Click th
user name, and the summarized tag graph will be presenteflo  Result and Analysis

in the central (left) area. The summarized graph is gemiarateT .
P . There are 11 tag graphs constructed for 11 different web
by the system by linking all the tag graphs of a user. Click ages by the four users. The detailed data is presented in

a node of the summarized graph, URLs being tagged by th able 1. Take user A" as an example, he tagged two pages,

node will be listed in the left-bottom area. There existse sp X .

cial user ::SYSTEM whose tag graph is generated from thato Ndes and 13 edges are created in all of his tag graphs.
of every system user. Figure 3 shows the tag view of the use}1€ Number of words (separated by blank space) he used for
-SYSTEM. graph nodes is 29 and that for graph edge is 16. For all the

figures listed in Table 1, repeated elements (e.g. the node

3.2 Implementation ®ht t p: / / wwv. w3. or g/ TR/ SVE
Lego-Note is an AJAX (Asynchronous JavaScript And XML) ~ "ht t p: / / www. w3. or g/ DOM

application based on the Browser-Server structure. Figure Shttp:// aj axext ended. coml

gives its overall architecture. htt p: // ww. openr df . or g/ about . j sp



L . . Distribution
Table 1: Tagging information summarized from 4 users on 11

web pages. HL I {
A[B [C[D [SUM il 1
Page No. 2 (2 |4 |3 |11 7;"’ .
Node No. 16 | 19| 29 | 40 | 104 6t .
Edge No. 13|18 26| 31 | 88 2 5l |
Word No. of Node| 29 | 27 | 37 | 109 | 202 = I
Word No. of Edge| 16 | 18 | 26 | 52 | 112 ERTN i

|l :

1 | 0 NODE

2 o s | N O EDGE
|1 O W_NODE

name, the edge name or the word) are counted separate 1+ i .
The last column lists the sum of all users. The numbersfo ‘ ! \

node and “words of node” are listed separately because tt 0 50 100 150 200
user might use several words in a single node, e.g. the not. Num ber
“soundfunction” contains two words. The same reason ap-
plies to the numbers for edge and “words of edge”.

The analysis and observations are given in the followin
part of this section.

Userstend to get words connected. From Table 1 we can
see that the number of edge is close to that of the node, which
shows optimistically that people are willing to get words re
lated when lead by convenient tools. However, althougt
edges are added to the tag graph frequently, they are left ul
named quite often. In the experiment, numbers of unname
edge ares, 18, 26 and 0 for each user respectively. Gen-
erally users leave some edges unnamed with user B and
naming none. This might imply that users are most intereste
in the information “directly” related to the content (the bve
page). Because edges describe relations among nodes (k«
words) which is a step further from the content, they don’t
appeal the users so much.

We then connect the 11 tag graphs by the nodes holdin
the same names thus form the summarized tag graph, as 1s
shown in Figure 6. Compared with the ontology constructed
from classic folksonomy system given bylika, 2009, the
summarized tag graph reveals much more details of the do-
main that possesses a mixture of conceptual words (e.g. mo-
bile phone, camera, good and etc.) and instantial words (e,@ept the vocabulary consensus we would like to discuss the
130g, 260 color, 2-monitor and etc). In other words, the sumfeature of structure consensus, which represents the’ users
marized tag graph looks more like an instantiated ontolog\agreements on the possible relationships among keywords.
than an ontology with defined vocabulary only. This featureThe assumption is, with the graph tagging tool users are ex-
is brought by the adoption of the graph structure that allowsected to connect tag nodes more frequently, hence regation
the user makes detailed statements into the web content. among vocabularies are more likely to be exposed.

Vocabulary consensus can be summarized. The consen- As discussed above the user tends to get nodes connected
sus on vocabulary varies with participants and the depth ofvhen creating his own tag graph. However, there are not so
agreements. In this experiment we exam the popularity ofmany interconnections among graphs showing in Figure 6.
words first. Figure 5 presents the distributions of five vari-Most of the time the tag graph of a web page stands alone by
ables summarized from all tag graphs. The five variables arétself and occasionally connects to each other by the nodes
the node, the edge, the word used in node, edge and both pbssessing the same name. Further more, no structure over-
two. As can be seen from Figure 5, the distribution curvedapping (overlapped triple statements) occurs.
show similar properties as that froflichimayr, 2003 and The shallow structure of the tag graph mainly answers
[Shaw, 200k Popular words decreases very rapidly and thefor the lack of structure consensus. Theoretically with the
resultant curve falls asymptotically towards y=1. It sugpo tag graph, a user can make any statement in the triple
the view of “there is a natural tendency towards the converform, while in fact almost no one shows interests in ex-
gence of tags and that strategies to facilitate this deveéot  plaining something out the context of the web page shown
exist'{Guy and Tonkin, 2006 to him. Except user D, who adds a triple claiming that

Structure consensus need to be explored further. Ex- < mobilephones, isa, ElectronicProductions >. The ob-

W_EDGE
W_T OTAL

m]

igure 5: The distributions from tag graphs. Five curvessho
he number distributions of the node, edges, word used for
node, edge and for both respectively.

Figure 6: The summarized tag graph from all the users



servation proves again that the immediate benefits should liag for example, eliciting triples from phrases. The second

provided in order to persuade social users to contributaimet aspect concerns how to achieve consensus that varies with

data. Besides, we can deduce that users play different roleommunity and time. The last one, as mentioned in Section

on how they contribute to the community vocabulary. 4, (semi-)automatical mechanisms should be introduced int
Theproposed scenario. Except the tag graphs constructed Lego-Note, extracting triple from phrases.

during the experiment, we also collected users’ comments

about graphic tagging. Two questions are posed by all of thefer ences

users. The first one is that the graphic tagging tool is inter-
esting but not convenient, the second follows as “what's thdBechhoferetal, 2003 Sean Bechhofer, Les Carr, Car-
ole A. Goble, Simon Kampa, and Timothy Miles-

benefit that comes from these tag graphs”. ! / i
The first question reveals the appeal for the mechanism that Board. ~ The semantics of semantic annotation. In
On the Move to Meaningful Internet Systems, 2002 -

extracts triples from phrases (semi-)automatically. Ameot .
observation also supports the demanding: to describe some DOA/CoOpIS/IODBASE 2002 Confederated International
Conferences DOA, CooplS and ODBASE 20@2ages

thing in detail instead of endeavoring to build triples, tiser .
tends to use phrases as the name of a node that can be split}152-1167, London, UK, 2002. Springer-Verlag.

into triples in-depth. A better choice might be to let theruse [Berners-Leet al., 2001 T. Berners-Lee, J. Hendler, and
enter simple phrases that can be transformed into tag graph O. Lassila. The semantic web.Scientific American
(semi-)automatically, or to extract triples from the user s 284(5):35-43, 2001.

lected contents directly. Essay about the possibilities of the semantic web.

To argue its usefulness, consider the scenario of online AU€C | dre-Maurowset al, 200§ Phillippe  Cudre-Mauroux
tion or online flea market like Yahoo! auction and eBay. Typ- Karl Aberer, Alia I’. Abdelmoty, Tiziana Catarci, Ernes:co

ically, to post an item for sell the seller is required to filla Damiani, Arantxa lllaramendi, Mustafa Jarrar, Robert
form describing the attributes of the item and to write down Meersmé\n Erich J. Neuhold ,Chrisine Parent 1Kai-Uwe
a free-text description as well. On the other hand, the buy- - g0 Monica Scannapieco, Stefano Spaccapietra,
ers can search for their favorite items based on predefined Peter Spyns, and Guy De Tre. Viewpoints on emergent

features. These services are typlcally_based on the commod- semantics. Journal on Data Semantics Vpages 1-27,
ity templates. However, the shortcoming also rises from the 2006

templates, which try to covering every aspects of commodi-

ties and usually become too general. Besides, the templat®omingue and Dzbor, 2004John Domingue and Martin
based implementation is hard to keep itself up to date. By Dzbor. Magpie: supporting browsing and navigation on
providing a flexible infrastructure based on the tag ontplog  the semantic web. IRroceedings of the 9th international
which allows users to post their own statements then gener- conference on Intelligent user interfageages 191-197.
ate the templates from the social metadata dynamically, we ACM Press, 2004.

might conquer the problem. A system that embodies the simirenseket al, 2004 D. Fensel, J. Hendler, H. Lieberman,
ilar idea is google base and W. WahlsterWeaving the Semantic WeMIT Press,
2002.

o Condugo_n and Future Pl ar_] _ [Gruber, 2005 Thomas Gruber. Ontology of folksonomy: A
Nowadays, the in-depth study and wide adoption of Semantic mash-up of apples and oranges. Technical report, Novem-
Web meet a barrier since there lacks semantic metadata. The per 2005.

top-down approach of semantic metadata creation by mea . . .
of ontology based annotation is insufficient in ad-hoc and dyT%l;)éﬁa(gnggr?]li(égi %r?é%”’:/l a[:elf[g SSYLi?)nh(/jlaE?zriT;la 1T§(nlI§|n.
namic situations. Folksonomy which is the result of shared January 2006. ying up tag 9 ¢ '

tags created by normal web users is drawing attention as a
promising source of semantic metadata and the emergent sgdandschutet al, 2001 Siegfried Handschuh,  Steffen
mantics is proposed to support the machine processalbility. ~ Staab, and Alexander Maedche. Cream: creating rela-
this paper we propose a concept model that supports meta- tional metadata with a component-based, ontology-driven
data generation by extending the ideas from folksonomy. The annotation framework. IK-CAP '01: Proceedings of the
layered semantics is proposed in the model which provides a 1stinternational conference on Knowledge capfpages
gradual way to generate semantic metadata. An implemen- 76-83. ACM Press, 2001.

tati_on system, Lego-Note, basgd on thg model is introducec[Huynhet al, 2009 David Huynh, Stefano Mazzocchi, and

which accu_mulates metadata in a social and bottom-up ap- payid Karger. Piggy bank: Experience the semantic web

proach. With Lego-Note users can create tag graph about jnsige your web browser. IRroceedings of the 4th Inter-

web pages freely. To shape the domain consensus from so- hational Semantic Web Conference (ISWZD)O5.

cial tag graphs, a primary experiment is performed, it sarve ) i o

as a case study providing valuable clues for the future work.[Kahan and Koivunen, 2001José Kahan and Marja-Ritta
The future work can be considered from three aspects. The Koivunen. Annotea: an open rdf infrastructure for shared

first one relates to generate and purify the tag graph, includ Web annotations. IWWW "01: Proceedings of the 10th
international conference on World Wide Wgtages 623—

Pht t p: // base. googl e. conl 632, New York, NY, USA, 2001. ACM Press.
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