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Abstract. This paper describes the Open Tourism InitiatO&l1J, exploring its
application in tourism, based on the Virtual Entesg (VE) organizational
model. It assumes as essential to assure the pentatignment between a
tourism solution and the client’s interests andestations, which claims for a
reliable integration and dynamic networking of thetities providing that
solution (the VE). When a member of the VE schedliute provide a given
service is somehow conditioned, unable to partteiga has to be disentailed
from the network, or due to events not necessardgsurable or deterministic,
it is necessary to reconfigure the VE in almost timee. OTIl handles dynamic
tourism packages under reconfigurable VE envirortmen

Keywords: meta-information, systems integration, business efspdourism,
Web services, interoperability, ontology, Web Pssiteg Service, Virtual
Enterprises, Market of Resources.

1 Introduction

With the advent and acceptance of a new technology,services and new challenges
emerge naturally. The ubiquity of the Web is cleard determines the necessary and
fast adaptation of processes that took much timeetimplemented and assimilated.
The emerging need (and ability) to systematicaliyegrate technologies with
processes, in order to efficiently and effectivalign information variants with its
inherent search is certainly a major challenge domputing sciences. In actual
economic activities, client-supplier frontier vamesl. E-Business, e-Commerce, etc.,
transformed business and commerce processes, nthkimgless self and unique, less
“ours” and more global [1].

The scientific community is concerned with the eigltion of the potential of
technologies both for the individual and for thecisty, democratizing the access,
leveling the access differences and maximizingréspect and preservation of people
rights and values. This way, Web technologies enalido a new form of tourism
(either of leisure, science, culture or traditiorss)pported by more and more complex
networks of participants. We are facing the needimfialization of tourism services.



How shall we see this new socio-technological framr/environment in such an
activity, each time more global and timeless, liwbgs intended very personal?

Each client request has its own characteristics @ugiires an individualized
answer. Obviously the ability to close the gap leetwthe client desire and the suitable
solution (i.e. tourism solution) cannot be accostpd by a single entity (enterprise or
organization). There is no enterprise owning a amplete domain of resources that
allow a competitive and global solution to the nerttemand. Instead, a solution is the
result of the integration of a set of service pdevé that under the format of a
Networked and Virtual Enterprise is able to a betdignment to the market
opportunities, i.e., the satisfaction of the specigeds of an end-user. Simultaneously,
this network of providers keeps a self dynamicderka permanent alignment.

The paper proposes a semantic architecture, abfgport the integration and
processing of information and/or of processes, aetsp and global, of every sort of
information that can be (or will be) directly odirectly related to tourism activities. It
describes the structure of Tourism Objects (TQYugh specific meta-information and
presents brokerage mechanisms able to browse addnferrelations, most of them
marked by the temporality of useful and/or avagaliformation. It is intended that
this approach be globally recognized, to make ibp@n initiative, which could easily
be used by any actor, able to support tourism iieSveverywhere and of every kind,
based on the importance of finding ways to strect(unstructured) information
universally, which could be processed by computitschanisms for indexing and
discovery are also presented.

The remainder of this paper provides a backgroendhfe main technologies and
integration initiatives around tourism e-businesssection 2. Section 3 presents the
Open Tourism Initiative and its architecture andmtachnical components. Section 4
concludes the paper and gives some suggestiofigttioe work.

2 Integration Initiatives

This section introduces some background informatiostate-of-the-art developments
and technologies able to support the proposedisolut

2.1 Open Tourism Consortium

The Open Tourism Consortium — OTds a standby consortium of companies,
government agencies, individuals, and universitjgarticipating in the open
development of publicly available standards andwsok applications to support
tourism activities. Their major goals were to depebh XML based data exchange
language for objects and events of interest toistsu(TourML) and an open source
parser for this language, able to insert the dataa relational database based on the
standard data model. It focuses the capacity toribestouristic information since it
could be available in multiple devices. Besidesftu that this initiative promotes u-

1 http://ww.opentourism.otg http://www.terry.uga.edu/~rwatson/otc/



Commerce and being already supported by a XML Sehdmdisables or makes
difficult the necessary automatic and agile reapnfition of a tourism service [2].

2.2 Dynamic Tourist Packages

Although recent, the concept of Dynamic Packags@lieady embedded in several
areas, and the tourism is one that gives impostasittility to the concept. However,
current more evident developments manifested oméie are nothing but search tools
that offer the tourist some autonomy in defining Vecation schedule.

Jorge Cardoso [3] describes the role of the Sem&¥éb as support for a typical
mode ofeTourism which relates a set of processes and ideas fdLhe integration
of tourism information coming from multiple sourcéshe ANOTA project already
explored the Semantic Web for improving dynamic rigiu packages
commercialization, using domain ontology to anreiatormation sources on tourism
services [4]. The proposed service allows to aggeedgnformation from multiple
sources (including websites) according to the pesiges of tourists, with the
availability of resources and services for the¢talates. However, hothie demand of
information between repositories is made, and hosvdystem reacts to changes in
plans for the tourist or the unavailability of theesources and suppliers
(reconfiguration), is not described by the authors.

2.3 Ontologies on the era of Service Oriented Ardecture

In the beginning, the Remote Procedure Calling (RB@pported the first needs to
establish the “communication” among complex and vhieaystems (mainly
computers). From there to nowadays, technical leapdi forced new applications,
which in turn allowed new technologies and newuezd. Today's applications are
seen as services, because in the meanwhile, tieenéttand its new capacities
appeared. So, the actual challenge demands thenfoaivation” (that is to say, the
integration) among these services.

So, if we have a lot of services, the question mvihiow to get the best one? How
to classify and compare services? Once again adamdhe need to select one in a set
of possibilities. The ontologies show up again msnaportant tool to get some formal
semantic (meta-information) description for existeservices, allowing their
interoperability. Web Services Modeling Ontolog[&% or Semantic Annotation for
WSDL and XML Schema [6] are two relevant researginitiatives on this.

In another perspective, with Service Oriented Amatture (SOA) acceptance,
appeared new (web) commerce models, new team aedem and necessarily new
support applications; but this emerging contextpess mainly inside the company.
Among companies, the goal focuses the integratiadifierent SOA implementations
[7]. The actual web services technological suppastthey are specified, could not
support new business process automation emergenandts, like authentication,
security, persistence, transaction and others. i@etisg that, and because the web
should continue to be the “rail”, the common (ajgyonous web services should be



extended to have this under consideration. Thegse Wwernel arguments for Web
Service Enhancements (WSE) [8].

Considering the possibility to have multiple andhtiouous contextual invariants
changing, SOA needs to be prepared to react tppskible, to be reconfigurable,
according to received events. It should behavedikevent driven architecture, or, as
suggested for ontologies [6], a context-aware &chire, followingpublish/subscribe
or evenbroadcastmodels (demand variations can change businesgggjpdoosely
coupled units production (each unit knows nothibgua others) must be composed
and scheduled under governance mechanisms, enseriige satisfaction. We cannot
ignore that events are not all predictable [9].

Considering a touristic activity described with gcoon XML/DTD (Figurel) it is
easy to see that it should be needed much moretdatdlow the description of
previous mentioned new requirements. The less &tepML Schemas could (or
should) now perform a significant role on this teslogic demand. Mapping XML to
Semantic data should be the goal [6]!

1 <?xml version="1.0" encoding="UTF-8"?2>

2 <!DOCTYPE activities SYSTEM "activities.dtd">

3 <«<?xml-stylesheet type="text/xsl" href="activity.xsl"?>
4F] <activities by="lufer">

5K <contact>

6 <name>lufer</name>

7 <email>lufer@ipca.pt</email>

8 <tel>253808080</tel>

9 </contact>

10 <activity id="one" mod="tracking" kind="1">
11 <name>Soajo near river</name>

12 <dist units="km">12.6</dist>

13 <date>5 April</date>

14 <epo>Ester</epo>

15 <track mod="gps">Soajo.kml</track>
16 </activity>

17 </activities>

Fig. 1. Touristic activity XML description

2.4 Tourism Services in the Web

It is evident the growth of world tourism marketdathe inherent governmental
concerns on tourism. If the previous marketing igmr strategies bet on 8P’s
Morrison’s elements (price, product, place, proomtipeople, partnership, package
and programming) [10], the next success key coddthe inclusion of another P
(personalized, or customized). The tourist proélenlved, having a lot of distinct
opportunities, his needs or interests continuocisnge and, having a handheld device
(ex. mobile phone) with him, he can and he wantgetoeasily in touch with the world
[11]. So, what the tourism needs now is to picktayrist interest, and no more stay
waiting for the tourists’ choices. Consequently titwgrist wants to try to enjoy the new
possibilities of the available (multi) media infs&ructure, the internet [12]. Despite of
this, the tourist has a complex task to do whendwemeeds to plan its touristic
activity.

It is not easy to find the correct, wanted or neketidormation according to his
interests. The actual web search services (likegeodyahoo, etc.) are generalist (so
not specialized) and can go through informatiomgsalmost nothing but boolean



calculus. E-marketplaces did a relevant effortpecslize the offer but only focused
on electronic exchanges Knowing this, Google and New York Governmernbijed

on nycgd web site, working as aourism Data Centerwhere, undefravelocity
service, the tourist with his profile, should plais accommodation, plains and cars.
Using interactive tables (using touch screen teldgy) with Google applications
(Maps Earth, etc.),the tourist can define desired routes and printrésalting map
with desired points to visit [13].

Tourism is clearly an activity which claims for ghivorld of services virtualization.
A travel agent will be satisfied if he can offerndees packages geographically
distributed. Analyzing historical quality of seres, the tourism agent should have
predictable and guaranteed quality of the desimgtlice. Hence, he needs no more
sub-contract many enterprises or to visit seveeags to make sure that everything is
properly planned. Everything should be integrated.

Under the client satisfaction perspective, betwssvice discovery and its applied
evaluation, there is usually an important gap (tisr@a, etc.). There is (almost) no
warranty that the offered service will be the . But it is very important to certify
this, previously offering some kind of service exalon and certification. There must
be some pre-process or agent which allows thecgsrvanking for particular context.
This could be achieving using, for instandéeb Processing Servidegic.

2.5 Information Retrieval and Searching Strategies

The (almost considered traditional) e-Commerceoiw thanging directly to mobile
commerce (m-Commerce) over the Internet. This direzonsolidated information
channel is essential for nowadays tourism busired/ity and promotes new
emergent (and necessary) tourism marketing stesteldi4]. The possibility to get
useful information depends on the capacity to ee&j search and interpret it.
Considering this and accepting tourist informatidmquity, the actual mobile tourist
profile looks real and mobile devices should bekiie tool for information retrieval.

Looking for relevant mobile tourism and travel rash initiatives,temporality
user preferenceand geographical informationare three main essential supported
concepts.Personalizedonline tourism services [15] are wellcome servicty
instance, under electronic tourist guidgseference-basedearching mechanisms
align better searching results with tourist intesd46], multiagenKnowledge-Based
Recommendedeal well with disperse information and improve ttonsistency of
recommended results [17]Modularized ontologies models well contextual
information, allowing better semantic matching betw tourism service and user
context [18].

It is worldwide accepted that doing data mining rol@ge multidimensional
(touristic) information, inherent of global (toum$ commerce activity, is very
complex and problematic. Although repositories upported by increased powerful
databases, dynamic queries or another refinedgagranechanism, are not enough
to grant an efficient result. Being tourism a vepgmplex and scattered commercial

2 http://www.e-businessguide.gov.au/improving/e-nesplaces
8 http://nycgo.com/
4 http://www.opengeospatial.org/standards/wps



area, it results difficult to get their acceptedviams global formal description (under
ontologies, RDF, etc.) able to ensure their interapility.

2.6 The Clouding “wave”

The next big trend sounds nebulous, but it's ndugey when you view the value proposition
from the perspective of IT professionals!
Eric Knorr, Galen Gruman | Infoworld, 2010

Today thecloud is the most familiar “cliché” in almost new emengygaradigms,
decisions or strategies realignment. Once assdciatéh computer processing, the
idea is to increase the capacity or add capalsiliie the fly, without investing in new
infrastructure, training new personnel, or licegsirew software The actual offer is
based onSaaS(Software as a Servitanodel with no aggregators or integrators.
Being member of the cloud means nothing more tlmabelong to a tremendous
scattered potential capacity “infrastructure”. Tdweeptance of this new paradigm is
already evident in virtual enterprise constitutiamd virtual developmehtSOA and
Web Services are seen as the technological basgdieding support once it adopts
their application and physical infrastructiteBhere are already Service Commerce
Platforms (a hybrid of SaaS and M&Rinaged Service Providers) that coordinate the
service delivery and pricing within the specificais set by the user.

So, clouding is reé&land in terms of tourism, the clouding is not astedztion!
There are already several (isolated) touristicisesvon the cloud, in pay as you go
style, but still lack tools to its integration amdchestratioh So, applying cloud
potential on offering agile and virtual tourism\gees is still an ideal. But the logic
under technological support to deal with availgllistributed) servers on cloud #et
should be considered on supporting technology iftwal tourism services providers’
selection, their composition and governance.

“...as virtualization and SOA permeate the enterprigee idea of loosely coupled services
running on an agile, scalable infrastructure shoelkentually make every enterprise a node in the
cloud.”

3 OPEN TOURISM INITIATIVE

This section explores the Open Tourism Initiati@T (), an architecture proposed to
handle dynamic tourism packages under Virtual Ppmises organizational model,
viewed as a model with a high reconfiguration dyitanmof the inter-organizational
structure.

5 http://ww.infoworld.com/d/cloud-computing/whatetid-computing-really-means-031

6 http://technology-global.com/increases-cloud-cotimgavirtual-enterprise-17/

7 http://ww.flightglobal.com/articles/2010/04/27(B290/cloud-computing-to-enable-virtual-
development.html

8 http://www.ibm.com/developerworks/websphere/teahjal/0904_amrhein/0904_amrhein.html

9 http://www.eyeofdubai.com/vl/news/newsdetail-42869

10 www.vmware.com/solutions/cloud-computing



3.1 Usage Scenario and Use Case

Considering aruse case sequence of interactions between a service semuand
one or more services, which achieve measurablédtseen the requestor, angsage
scenarioan atomic step in a path through an use case yi®]imagine a touristic
activity where tourist go through multiples (virtuaervices (scenarios) in a search
for achieving its demands (use case).

The Open Tourism Initiative proposed by the authiorg20] works like a support
layer to grant inter-operability between tourismvézes providers, organized under
the format of a virtual enterprise and the suppmrits subsequent reconfigurations,
traduced by the several instances the virtual priger suffers along its life-cycle.

The structured definition offourism Objects(TO) is the base for the OTI
supporting architecture. All the information thancbe imagined to be associated
with a TO, should be represented in a semantic hmmdentology. The overall OTI
architecture (Fig2) has as main parts: the source of informatiof aurism Service
Providers (TSP) (futureOpen Tourism Providgr the Tourism Object Repository
(TOR) which archives and manages tourism objecthating like a Market of
(Tourism) Resources, antflourism Object Broke(TOB), which bridges the gap
between the tourist and all the information he seek

Regardless time or context, all T@ming from business entities, individuals, web,
etc.) must be automatically or manually (expligitkegistered (Fig. 2, stepl) and
correctly classified or “cataloged” in TOR, usingspecific domain ontology meta-
information (Open Tourism Ontology — OTO) (Fig. 3).

c E|
Data {nol nacassarily ) > {usahl) e

Fig. 2. OTI Architecture



In a traditional behavior, the broker (TOB) anakyzbe tourist demand (step 2),
gets known tourism information (step 3), considesgsting relevant constraints
(derived from weather, travel, accommodation, eidstep 4), in order to get a result
(step 5), and prepare the "answer" or “solutio®s6) to the tourist. However, this
“receipt” does not show the dynamic nature of fhriscess, where all processes should
not necessarily happen in a sequential way. Theesyshould respect to real-time
available information and set/configure (reset/ndicure) other possible solutions. In
essence, the system should never respond with "abtrionith a set of answers that
satisfy more or less the expected interests. Rasgorshould be submitted in
compliance with that rankifigrespecting those criteria initially defined by therist.
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<owl : rersionInfo>Version 1.0<fowl:versionInfox
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<owl :imports rdf:resource="http://jamsci.servehttp.com/owlsedit frdf-schema. rdf" f»
<owl:imports rdf:resource="http://staff.um. edu.mt /cabe? fsupervising/underyraduate fowl=editFYP fowls1l
<.fowl:Ontology-
<gervice:Service rdf:ID="HService Service">
<service:presents rﬂt:resnurce=7htt.p:Hlncal]\nstIHServil:e ProfilefiService Profile" j>
<service:describedBy rdf:resowrce="http:f/localhost fHSerﬁl:eﬁPrncessldndelw_ﬁerviceil’rncessuodel" f=
<service:supports rdf:resource="http://localhost/HService GroundingfHService Grounding' /-
</service:Service:> - -
<frdf:RDF>
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Fig. 3. OTO Touristic Service description

3.2 Service Reconfiguration

Although each registered TO has its necessary ibasgr(meta) information, many
other kind of information should be needed andeitstence should influence the
service satisfaction.

For a tourist, the main interest is the qualitysefvice, discarding details of how it
should be supported. For him there must be onlyemtity providing the solution or
the tourism service (for instance, a travel agermy)its implementation necessarily
involves several distinct but integrated entitieach providing its part of the solution
(air plane, accommodation, catering, etc.).

But what happens if something goes against planfedair-plane loosed, an
activity suspend because the weather conditions, et

Face to unexpected situations, the system of peovichust be “reconfigured” to
avoid defrauding the tourist expectative, i.e., d@ssure the permanent alignment
between o tourist and the tourism solution.

1 ynder fuzzy criteria?



Support decision, backtracking or rollback mechasisshould be used and
sometimes the tourist (or its agent) should neecthdalerate the process. From the
technical point of view, reconfiguration requirebet adequate integration of
information systems (IS) of the universe of potngtiroviders of TPS. The process
relies on a properly integrated IS architecturbust but not rigid.

3.3 TO Broker

In our model, the broker (TOB) works firstly as aokvledge resource driving the
definition of the end-user tourism project, andigieisg the system of tourism objects
and service providers that “best fit” his requirerseor expectations. This conduces
to the creation of the VE aligned with the tourigmoject. The broker is also a
reconfiguration manager, as the permanent alignmeqntires the VE to be aligned
with the tourism project. As we could see aboveondéiguration appears due to
several causes: performance of the involved prosjdehange in the end-user
requirements (and hence in the tourism project)o @xternal/ uncontrolled causes.
As happened with WSDL/UDDI Web services support][2the broker will
“navigate” in multiple tourism objects, trying toateh those which satisfy particular
criteria. It must filter (well) structured data (RIATOM/XML/JSON etc.) and must
be able to compose several (web tourism) services.

Its behavior should be supported by (a)synchronaeb services, respecting
critical services (time or transaction dependeritsey should be “helped” byweb
Processing Services (WRS)ying to offer autonomous processing and schiegul
capacity [22]. A cloud computing should be usdfate once should accelerate the
need data mining process over a Market of Tourigsoldrces (TOR).

3.4 OT Ontology

As previously mentioned, the OTI should be supgbtig domain ontology (OTO),
which should completely describe each tourism dbf@ace tourism covers multiple
areas, this ontology should be able to learn [&3hfmultiple and heterogeneous data
source formats (even other ontologies), servicessdication and quality, etc.,
allowing its enrichment with new concepts and fetst [18].

Having this meta-information, tourism objects slibbk interoperable, and using
syndicance mechanisms (seeds, atoms, etc.) orspeeific search engines, this (meta)
information should be available for other systems.

The expected capacity to learn will require itefattion with existent ontologies,
like Open Travel Alliance (OTA), Geography Markupriguage (GML), and others
[24].

4 Conclusions and Future works

e-Commerce and e-Business forced enterprises tertake important transformations
and reorganizations (intra and inter). This ocalintéth the web and will be repeated



in the Cloud (as Google CEO Eric Schmidt once datter thinking now on WWC —
World Wide Computer, that is, what is behind u-Caence, ubiquity).

The Tourism is a particular case which shows ¢jetlrls reconfiguration and
demonstrates the impacts of internet acceptancereTdre a lot of sites which offer
multiple services, from simple information to comg activity planning, including
accommodation reservation and travel.

However not yet everything looks easy indeed. Ndsy difficult to have several
(unknown and distinct) entities working togetherendnthe global planning conditions
has been changed, for any reason.

The globalization (of information and offer), allsviourists to change constantly
their plans. It should be need the services regardtion and necessarily deal with
their impact on supporting systems and relatedinddion.

The Open Tourism Initiative here proposed and arplotries to handle with this
tourism service dynamic reconfiguration using atipalar IT architecture. The
services are provided by Tourism Virtual Entermwisdiich need to quickly adapt and
reconfigure to be aligned with expected touristervice. Each touristic service
provider can interact, with rigor and opportuniiging any informatics platform.

So, after the tourism object description and regfisin via one domain ontology,
there should be a brokering mechanism which wilbpsut their discovery and
orchestration process. It should be possible alsuffer a decision support system to
orient tourist in its plan redefinition.

Considering this, the future OTI architecture shodéal with a specific domain
ontology ©OTO — Open Tourism Ontologio describeDpen Tourism Objects (OTO)
concerning temporality, accessibility, etc. an@aurism Object Chain (TOGyhich
will support scheduling and composition to grant i@fEr-operability.

But having such architecture should be enough pp@t emergent needs?
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