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Abstract— In this paper, we propose a process of sociocutal meaning. This includes definitions and indicati@ishow

ontology development to popularize and perpetuatehe culture concepts are interrelated which collectively impoae

of a country through a sharing of customs and histy of  structure on the domain and constrain the possible

different localities. It can be compared with the onstruction of interpretations of terms”. Such characterizationoaots of

a platform that would be straddled between “corporde  various objects such as glossaries, terminologlessauri

memory” and a “social network”, but applied in the context of - and ontologies (in the strict sense), implementgddrious

a country. This process is based on the .theory of uRsian professionals (knowledge engineers, librarianystedors)

psychologist Lev Vygotsky called “Vygotskian Framewrk™. 5.4 gistinguished according to whether the focusnighe

This process allowed us to model our ontology in the axes - terms and their meanings

Community, Artefact and Infrastructure -, which all owed us to The construction of ou.r ontology is structured adbthe

have two levels of social network analysis. An in&=community rocess "Vygotskian Framework [2] proposed by the

level allows us to have knowledge within a communitand E ssian S)égh0|0 ist Lev Vvaotsk Th'sp rgcessnmgs

inter-community level, through our index of "similarity of ussian psy al v Vyg y- this p

interest,” allows us to form clusters of our netwok. relationship between knowledge and the developroért
society in three areas: a) human (subject), b) cthje

Keywords-Social  Network; Social Network Analysis;  (buildings, park, etc.) and c) artefacts (absttiaicigs).

Semantic Web; Ontology; Activity Theory. This paper continues by a state of the art in whieh

mention the work of the social web and the semantb

that have guided us in our approach. The thirdiceatill

) o present our sociocultural ontology with the preagon of

very common to meet African youth knowing more atibe  our ontology and we propose an approach to the/sinabf

geography of the West than their own countries.sTHa  our network. We end with a conclusion and perspestof
refresh the memory of our fellow citizens and revithe  this work.

many stories that accompany the creation and di&yof
the different African territories, we initiated the II. SoclAL WEB, SEMANTIC WEB

establishment of an online sociocultural encyclagped We place ourselves in the context of setting up a

'Iloulrl goalh|s tg devellop a distributed |nfrastruhcttlnath semantic web platform sociocultural ontology-basted
will “allow the Senegalese communities to share rthelgnapie communities to share their knowledge asassizal
sociocultural knowledge, tourist, economic, edwr®l, ¢, .ia network

agricultural, etc. The infrastructure developed cbe Semantic representation of resources manipulateaiin

compared with a platform which would be straddletgen — .qqcia  network”, we allow having rich information

a "corporate memory” (or “memory organization”) aad .,ntained in the network. On the other hand, theaBiic

social network", but applied to the context ofaaitry. Web opens up a semantic approach to social network
We propose to have a new point of view of the cptce analysis.

of community in the context of the social Web wheére We are interested here in the development procéss o
community typically represents a set of individuskearing ¢, .iocultural ontology. There is not, to the bestoar

the same aspirations. Our approach is less focused knowledge, this ontology. In this section, we pristhe

individuals (which are classically central poinisan on the .y in the field of the social web and the semanieb that
beliefs and knowledge they share. This shift ofwalows o\ o guided our methodological choices.

us to approach a community as an atomic entityfands
this time on the sharing of knowledge between conitias. A. Social Web
Semantic representation is based on a sociocultural There are several definitions of the social webweier,
ontology of which development is the objectivelespaper. jn our study we consider the definition of [3], whefines
The term “ontology” is borrowed from philosophy, the social web as an ecosystem of participatiorerevivalue
where an ontology is the study of existence. Adodo s created by the aggregation of many individuaerus
[1], in the context of knowledge engineering, ooyl “may  contributions. In our case, contributions that @amoduce

take a variety of forms, but necessarily it willcimde a  ysers will certainly be new structures that arelpest up in
vocabulary of terms, and some specification of rthei

l. INTRODUCTION
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a locality (creating a new instance) and the refestips they
have with those existing. Also, provide information the
events is unrolling or will unroll.

Once a social network is constituted, it can bdyaed
by the study of social entities well as their iatgions and
their relationships. This is called social netwaRkalysis
(SNA). Such analysis is related to the theory ofialo
networks, which designs social relations in terrhsiades
and links. The nodes are usually the social adiorthe
network but they may also represent institutioms] Bnks
are relationships between these nodes. This repetsn,
called sociogram, has been proposed in [4]. Amdmg t
indicators of a social network, we can cite densityd
centrality.

level of consensus, for example, on representddioguages
or ontologies used. It should help ensure, as aatioally as
possible, interoperability and transformations lestw
different formalisms and different ontologies. Thubke
Semantic Web provides the opportunity for machites
understand and exploit the resources of the welann
interoperable manner. For this, the W3C offers fadisms
provided with XML syntax to model the concepts ¢t t
web, to instantiate it and query it [7].

C. The Semantic Web can be social

This question should be asked because papers such a
[8][9][10] have defended the importance of sociahehsion
in the construction of a Semantic Web life cyclad dave

Density allows defining the cohesion of a social network.proposed a new approach - the socio-semantic Wetthors

It is defined as the number of existing links deddby the
number of possible links. Its value is equal to dradl nodes
are interconnected.

radically oppose the traditional approach of teenantic
web. In their approach, they subdivide the semamtic into
two entities: the computational semantic web and th

Centrality highlights the most important stakeholders ofcognitive semantic web.

the network. Freeman [5] offers three definition§ o
centrality: (i) degree centrality treats the nodes which have
the highest degrees of the graph, i.e., those widele more
links in the network; (ii)closeness centralityindicates the
degree whereby a node is close to all other nodessiocial
network (directly or not). It is obtained by calatihg the
average distance of a node to all other nodeseimétwork;
(iii) Betweenness centralitffocuses on the ability of a node
to serve as an intermediary in a graph. It is tiertest paths
between any two nodes that pass through the giwda.n

According to them computational semantic web "aims
fundamentally at automating the search of inforamatising
software agents (...) and we will represent thelogtes and
semantic networks using formal languages supporting
inferences and powerful treatments, such as logical
languages or object-oriented” [8] while cognitivengntic
web "aims at supporting research activities of hunmsers in
complex and evolving corpus” [10]. Thus "while exdiang
this perspective, socio-semantic web is positiotwdards
the Social Web (...) and it aims at supporting @vafion

However, [5] considers undirected relation. Yet in a activities in which more structured interactionscately on

social network, a relation-oriented alone contamsch

semantics. Relations-oriented leads to the conacafpt
prestige that is more refined that centrality. We distirgjui
incoming (in-degree) and outgoing (out-degree) dinan

actor is prestigious if it has the highest in-degréhe out-
degree of an actor is often a measure of how inflakthe

actor may have.

information or documents shared by a collectivetiooimg,
at least for a time, common goals" [9]. Howeverslagwn in
[11], there is a big difference between the Sernameb and
formal logic. According to [11], the semantic webai family
of languages of increasing expressiveness whoddirmyi
blocks are not a logical but turn around the RDFdeho
(model of triples to represent graphic descriptiafisthe

The emergence of the Semantic Web leads to apply tiresources) and semantic web does not object tontie

methods of analysis of networks on new traces géeeiby
the use of the web.

B. Semantic Web
Berners-Lee [6] describes the web of tomorrow aast

dimensions semiotic, social or pragmatic. Howesince
[11], camp of socio-semantic web has changed isogeh
according to Manuel Zacklad "considering that theses
indeed a form of complementary" between both eVdrei
claims that "socio-semantic web initiative is a rent

space for exchange of resources between humans apdrticularly within semantic web”. In this contexte see

machines allowing exploitation large volumes obimhation

and various services. The current Web is fundartignta
syntactic, in the sense that document structurevéd

defined, but its content remains virtually inacdelss to

machines treatment. Only humans can
contents. Thus, the Semantic Web aims at overcothiisg
difficulty. Web resources are more easily accessiblboth
the man and machine, using the semantic represeniait
their contents. The Semantic Web is at first amastfucture
to allow the use of formalized knowledge in additio the
current informal web content, even if there is mmsensus
on the limits of this formalization. This infrastture should
allow first locating, identifying and transforminmgsources
so robust and healthy while enhancing the openoksise
Web with its diversity of users. It must be basadaccertain
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two forms of sociality.

The first form is the social network of communitidis
this network, W3C formalisms allow us to model social
network, which is consistent with the position takby

interpret theiFabien Gandon who argues that "Semantic Web ismtbt

social" [11] since the Semantic Web is not a retiotubut a
web evolution. Moreover, as we intend to use some
indicators of social web we will need a powerfulequ
language yet "cognitive Semantic Web does not lysual
make logically valid inferences automatically” [8].

The second form of sociality is located within the
community. For its consideration, it will certainlpe
necessary to use socio-semantic web for the differews
of members of a community that will bring "mutual
understanding that encompasses all issues relatedttural
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and linguistic to establish an agreement betweethe semantic analysis of social networks. As showji7],
participants" according to Manuel Zacklad. RDF and SPARQL present all the characteristicsfiaring,
. . . . interoperability, query processing and social detzhe web.
D. Semantic representation and social network analysis However, they also show that the standard versibn o
FOAF (Friend Of A Friend) project is one of thegast SPARQL is not expressive enough to query "global"ao
projects on the Semantic Web. FOAF has become alwid social network, necessary to calculate the mefrib@ most
accepted standard vocabulary for representing ISOCI&NA. Likewise, SPARQL lacks some key features for
networks [12][13][14]. However, it is an RDF vocddmy for  puilding powerful Semantic Web applications. Thuseav
describing people and the relationships they mainta version, SPARQL 1.1 [18] in development since March
between them while in our approach we want to modep009, seeks to rectify these omissions. It addsinanother
sociocultural knowledge of the different localiti€khe use things, an update language and supports aggregation
FOAF ontology is therefore not appropriate in comtext. It subqueries, creating values by complex expressions,
is why we propose the use of OWL ontology [15] ir 0 extensible value testing, and constraining queriesource
modeling. RDF graph. This new version is promising for the ASN
OWL (Web Ontology Language), a W3C mainly with the aggregation functionality.
Recommendation, is a language for defining and We cannot conclude this section without mentioning
instantiating Web ontologies. An OWL ontology may works that have been done around Towntology prdjsit
include descriptions of classes, properties and ith&ances. even if they have not been developed within the Sgim
Classifications expressed in OWL are based on iat str Web. We mention them because their finality - desig
separation class/instance, inheritance of proertihe urban ontology - seems to be a part of our workeesi
expression of cardinality constraints and logioahstraints  modeling sociocultural aspects of a community nesmly
on the relationships between properties, etc. OWvides  involves a consideration of the urban aspect. Hewev
three increasingly expressive sublanguages desiignagse  during the development of this ontology, desigrerse felt
by specific communities of implements and users],[15 the need to develop their own language based on Xdlit
among which we can mention OWL-DL language that wes impossible to reuse it in our context. Nevers| in our
use. It supports those users who want the maximumnodeling we will use some concepts (classes) optbgect
expressiveness without losing computational corepigs to build our ontology.
(all entailments are guaranteed to be computed) and
decidability (all computations will finish in firét time) of [ll.  SOCIOCULTURAL ONTOLOGY

reasoning systems. ) We propose a methodology to identify features that
Furthermore, social network analysis focuses on thegpresent a community in its social aspects (inbiadest
nodes rather than types of node. Thus, we cantuseolr  genge), modeling of these characteristics will @sent our
case. However, as part of our work to apply thenfdism of  gqciocultural ontology. The approach we use is dasea
the Social Web in our ontology, it would be inteireg to do process called "Vygotskian Framework" proposed by
so for a specific entity. Because in traditionatiabnetwork Vygotsky. This process examines the relationshipvéen
where there is only one object type (people)his betwork,  knowledge and development of a society in threasara)
different metrics across the network. In our "sboigtwork" (abstract things).
where there are several types of concepts, fi_ndredzeg We mean by methodology, work procedures and steps
betweenness of the node for example has no realinteas  that describe why and how of conceptualization tioén
inconventional networks. However, it would be veryapefact built. By lack of common guideline, theeeno
interesting for the different components in eactality to  «correct” way or methodology for developing ontoies)

see which one is more active by calculating there®g (201 Thus, we will rely on the Vygotsky process four
centrality. In the same sense considering the €egrénethodology.

centrality, we can know the localities where thare many
more sociocultural activities. A.  Vygotskian Framework

However, current approaches to analysis algoritofns Vygotsky theory, sometimes called Activity Theoiy,a
social networks are based on definitions and chenigtics metaphorical space representing the location ofitiog
of graphs representing social networks. The sec®rdf development, a site occupied by subjects, expars,any
measured indicators are not taken into accountiaBdata  other device capable of contributing in development
described in RDF form a typed-graph that providesem Activity theory sees human action as being medidigd
powerful and richer representations compared t®bjects such as tools that carry with them theucalthistory
conventional models for graphical analysis of sociaof mankind. It describes two processes that arepasbly
networks. The majority of the research aims toudate the intertwined:  internalization ~ and  externalization.
metrics of social networks using the relations taband |nternalization is the process by which cultureedsines
“interest” of FOAF ontology [16] with the query Guage  human action and ensures continuity. Externalinatiothe
SPARQL (SPARQL Protocol And RDF Query Language), grocess by which human actions construct new imsinis
W3C Recommendation, in particular, allows queryimlg and forms of activity at collective and individuelels and
RDF descriptions. However, SPARQL shows some limits  thereby initiate social change.
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Activity Theory

is not a methodology; it is a Artefact

philosophical framework for studying human practicas
development processes. It offers, at least in jpi|@cthe
possibility to conceptualize a scientific way of ta@gnitive
processes, which allows to bind this cognitive dgw@ent
dimension in general and understand the origin hi$ t
capacity to control its own internal processesHhs/schema
of Figure 1 and describes the transition from exkand
interpersonal control to individual intrapsychictol.

Thus, we could say that the Vygotsky theory isaxits
historical-cultural development theory" [21]. Withe three
axes of Vygotsky theory, we can model the different
concepts of our ontology:

Subject Object

Figure 1. Vygotsky mediating triangle
Subject: as in our "social network" we will replace

human by communities. That axis representsy Concepts and Relationships

communities. .
Object: can be different The three axes of the Vygotsky process will be the
commL.Jnity fundamental classes in our ontology. As shown gufé 2,
Artefact: can be physical (tools), symbolic (text anbelxcerpt Ofl\}he d_({)_ntolpg)élnclu?es main ﬁlasseis_thelr ¢

: ; ' ' subclasses. NoteHistoric Ste class is the union o
taxes) or mental (architectural styles). For OurBuiIt_AreaandUnbuiIt_AreacIasses. With these classes and

modeling, it will represent cultural activities storic . ;
events and localities of our country. their under clas_ses we can capture all the sodigall
knowledge of a city.

infrastructures of a

Religious

Professional Fthnic Built Area TUnbuilt Area Historic Site

Copyright (c) IARIA, 2011.

Infrastructure

Conmmunity

Town Township Religious culhural Feconomic

Historic_Event

Artefact

Figure 2. Extract of our sociocultural ontology (Basic Conis3p
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Classes alone will not provide enough information.
They should be associating of attributes that phay
essential role in ontology development. They déscri
properties of classes and instances. However, allack
of space, we cannot detail the attributes of outoua
classes. Nevertheless, we will present two ontekgi
reused, which are W3C recommendations, OWL-Time
ontology [22] proposed for modeling complex tempora

phenomena for Semantic Web and GeoRSS-Simple

ontology [23] a reference vocabulary for geospatial
description of properties of Web resources.

We exploit OWL-Time ontology by defining two
relations between, respectively, Activity  and
Historic Event concepts of sociocultural ontology and
DateTimeDescription andlnterval concepts of OWL-Time
ontology, due to owl:equivalentClass constructor of
OWL-DL language. With first relationship, thactivity
concept has properties (attributes) suchhasBeginning
and hasknd that mark respectively the beginning and the
end of an activity. Since thRateTimeDescription concept
is used to describe intervals implied, such as "Bla3007
at 12am 03mn 08s", which represent an interval &f 2
hours, with the second relationship we enjoy tipetof
description for ouHistoric_Event concept.

With respect to GeoRSS-Simple ontology, we define a
relationship between thelnfrastructure concept of
sociocultural ontology and thgml:_Feature concept of
GeoRSS-Simple ontology. Due toowl:equivalentClass
constructor of OWL-DL language, we get all propestof
the gml:_Feature concept. Thus, many attributes- box,
point, line and polygon- can be used to attach
Infrastructure instances concrete  geometries specified
using strings following a certain format. Also wenkfit
of WHERE relationship that can bind Infrastructure
instances to different geometries aml:_Geometry
concept.

Relations are, as classes, most important condepts
ontology development. A design choice that nmhest
made during ontology development is to define when
knowledge should be modeled in a property (attepot
used as relation pointing to another concept. £eiGon
may be saying that is a property when values &ra o
type called primitive (integer, string), anidt is a
relationship when values are of a type saimplex,
i.e., another concept of ontology. However, thisder
can be questioned. Thus, Figure 3 illustrates fffereint
relationships that may exist between our classes.

With these relations, we find Vygotsky mediating
triangle at different levels. They allow represegti
different sociocultural knowledge:

¢ Organize, Localize and Occur relationships allow

knowing the different interests of tfeommunity
based on theiActivity it organizes. Likewise, we
have an idea of the events that occur iroeality.

e Concern andRefer relationships provide different

historical  narratives of a Locality or
Community.

e Isin relationship provides different communities
of alLocality.
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Hiztoric Event

E efer

Conmmmity

Oreanize

h

Activity

Concern

&-111 e eur

r

Infrazbnictime

ocalize

Locality

Figure 3. Relationships between classes.

C. "Social network" analysis

Analysis of our "social network" will eb made
by considering two levels in the definition of mesr

A first level is to consider a social network withthe
Community. In this case, the basic elements corsitlare
the different components of a community. Associaio
that are in place are the components. Considering
associations we can calculate the degree tigntrao
see those that are more active in corisgle the
relationship Organize, i.e., those  which  organize
more activities. Similarly, for a localitwe know
the various infrastructures and organizatidihgt are
there and their numbers thanks to the degretatity.
Therefore, with the degree centrality it is possitd find
various information about a locality.

A second level is to consider an inter-community
network. In this case, the basic elemeotmisidered
are communities that make up our "social networks. in
our first level we have important activities dhe various
components of a community, the idea here is toteraa
new indicator that can show the "similarity of iests"
between communities. The similarity measure istharil
the various activities within the Community. Thiglicator
allows us to divide our communities clustered adwy to
their center of interest. For example by calcutatthe
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degree centrality of different activities that anganized
in a community, if we realize that religious asstions
are more active we can say that community hasgiaes
interest. This "similarity of interest" can also ¢edculated
using a descriptive vector. Thus from the vectog, ean
describe the different characteristics for whiche th
similarity of interest will be calculated between
communities. For example, we can take a vector ehos
first field contains the communities in which theultural
activity is between 20% and 25% of their activitiie
second field in which economic activity is betwezfo
and 40% of their activity, etc. We can define salvéelds
and so see the communities that share the same
characteristics as this vector.

With different levels of our two metrics, we carvha
the interests of each community and withindex
of "similarity of interests”, it will be poide to
divide our network according to their centers @éiasts.

IV. CONCLUSION

In this paper, we presented a method for developing
sociocultural ontology in order to popularize and
perpetuate the culture of a country through theispaf
customs and history of different localities of thauntry.
This method is based on the process "V¥imts
Framework" which allowed us to model the main cpixe
of our ontology. Under the Social Web, we definatesy
point of view of the concept of community. Thus,dar
approach we have substituted a person to a comynainit
people. Thus, focus on the information within a
community but also between communities.

As a result, we have divided our system into two
levels. The first level gives us rich information a
community level and the second allows us to divode
communities according to their focus through owleix of
"similarity of interests."

We have just completed a survey in the region of
Louga in Senegal and we envision, at first, use the
monograph obtained to populate and validate the
sociocultural ontology. Likewise, we are going tg to
see how to integrate socio-semantic aspects aftady.

Afterwards, we must imagine a semantic web platform
around this ontology, a framework for sharing krexge
of Senegalese communities.
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