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Abstract. DeXIN (DistributedextendedX Query for datd Ntegration) integrates
multiple, heterogeneous, highly distributed and rapidilgreging web data sources
in different formats, e.g. XML, RDF and relational data. DE)Xs a RESTful data
integration web service which integrates heterogeneatsiuited data sources,
including data services (DaaS — data as a service). At the bEBeXIN is an
XQuery extension that allows users/applications to exeastingle query against
distributed, heterogeneous web data sources or datasrinchis system demo,
we show how DeXIN can provide an optimized, distributed aadafel query
processing and data integration at the same time.

1 Introduction

In recent years, there has been an enormous boost in Seétiitechnologies and
Web services. Web applications thus have to deal with hugsuata of data which
are normally scattered over various data sources usingugalanguages. Hence, these
applications are facing two major challenges, namely (i} tmintegrateheterogeneous
data and (ii) how to deal withapidly growing and continuously changindgjstributed
data sources.

The concept of providing data as a service (DaaS) [1] enagplications to ex-
pose data sources as Web services that can be consumed byiékiebwithin a corpo-
rate network and across the internet. In this paper, we detraia DeXIN, a RESTful
Web Service for data integration of heterogeneous andhlistd data sources. DeXIN
receives a user query in extended XQuery syntax as presanf@fl this extension
enables DeXIN to execute a single query in XQuery languagé&wcan contain mul-
tiple sub-queries of SPARQL or SQL. Data sources supporyeddXIN can be Web
services or databases which provide a query interface lmas®éeb services and XML
wrapping facility for results. Supporting Web servicesdihen databases is impor-
tant as current database management systems increasiogiggoREST/SOAP APIs
for querying hosted data. The integrated results of all #i& dources are presented
in XML. Currently available heterogeneous data integratipproaches normally work
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either (i) by transforming the data sources into common &irf8, 4] or (ii) by query
rewriting [5]. In contrast, DeXIN executes distributed @kl queries towards native
data sources, without fetching all the data sources intocengralized place or trans-
forming data sources. These features make DeXIN a powedlfor data integration
in a highly distributed, peer to peer, heterogeneous andlyaghanging Web environ-
ment, providing the user with a uniform access to this data.

2 Overview of DeXIN

An architectural overview of DeXIN is depicted in Figure Théfmain task of DeXIN
is to provide an integrated access to different distribubederogeneous, autonomous
data sources. DeXIN provides a single entry point to accé#feseht data sources by
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Fig. 1. Architectural overview of DeXIN framework

using our extension of XQuery [2]. The DeXIN service can biézed by many web
applications which require an integrated access to heteexmus web data sources. Dis-
tributed, parallel query execution and avoiding data ti@amsation make it a strong tool
for data integration and optimized query execution in disted and peer to peer net-
works. Normally, the user would have to query each of thesa slaurces separately.
With the support of DeXIN, he/she has a single entry pointdoeas all these data
sources. In total, the user thus issaesngle query (in our extended XQuery language)
and receives single result. All the tedious work of decomposition, connection estab-
lishment, document retrieval, query execution, etc. issdoehind the scene by DeXIN.

3 Distributed Extended Query for Data Integration

3.1 DeXIN : Datalntegration Web Service

DeXIN is a RESTful data service which takes a single querykierded XQuery syn-
tax as input, decomposes the query into sub-queries, eeeeath sub-query indepen-
dently on its appropriate distributed data source at rertomations and outputs the
integrated results from all data sources in XML format. Gdesan example of a web
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application which needs to provide the integrated accefi®etdistributed and hetero-
geneous Web data sources dynamically. Typical data iniegrapproaches e.g. ware-
housing, mediation or ontology based, do not provide th@esesults because they
require some prior knowledge about the data sources. DeXiiNdzally serve such ap-
plications because it provides integrated access to hggaemus distributed web data
sources dynamically. Figure 2 shows the user interfacesoD#XIN service. The user
can write a query in extended XQuery format and gets the aclated results of all
the data sources. Currently, DeXIN supports two types ofcaudries inside XQuery
namely, (i) SPARQL for RDF, OWL and (i) SQL for relationaltda

3.2 Searching Available Data Services

Many service providers have started to expose their datessas/ice by implementing
the Resource Oriented Architecture (ROA). Some DatabaselylEament Systems also
provide access to their data using Query Language + RESTPSD&XIN can commu-
nicate with Data Service directories to find out the appmatprdata service. The user
can initiate a keyword search for the required data serand,all the available data
services are listed by DeXIN to help the user to select anpjate data service.

ode Service
STATISTICS
Show Schema

Submit | Resst

Fig. 2. User Interface of DeXIN
3.3 Registration of Data Sources

The registration of data sources at DeXIN is not mandatocgbse DeXIN can interact
with any data service at runtime, but providing some metadhbut data sources by
following the registration procedure makes querying senflom the user’s perspec-
tive. Different Data Sources (e.g. RDF,XML,OWL or RDBMS)ciegister at DeXIN
to benefit from the integration facilities provided by DeXIBach data source must
provide a unique name, should have one of the DeXIN suppdd&itypes, querying
interface with connectivity facility and XML converter fauery results. Data providers
can provide additional information about schema, useiilpges, license and legal is-
sues to facilitate the users to interact with their data cesieffectively. It is worth
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mentioning here that utilizing the concept of Data as a $ergreatly eases the pro-
cess of registration, because it uses the standard HT T&gmidb interact with the data
sources and XML for data transfer.

3.4 Data Source Statistics and Schema | nfor mation

DeXIN stores some metadata and statistics about registiedsources, which are
helpful for the selection of the best available service fithim user’'s perspective. The
user can select any data service from the list of availalte staurces shown by DeXIN
(see top right of Figure2) and can see its statistics whieteéher stored in DeXIN or
retrieved by DeXIN after communicating with the Service Mgament System.

If the data service provider provides some schema infoomatbout data sources,
the user can click on "Show Schema”, to see the schema infmmavhich is helpful
for designing queries for that particular data source.

3.5 Query Execution

Once the user submits a query to DeXIN in extended XQuerydtrbe XIN (i) decom-
poses the query into multiple sub-queries for distributezterogeneous data sources
(i) connects with the data sources mentioned in the quédiydfspatches queries to
their particular data source at remote locations (iv) @igplintegrated results of all the
sub-queries into XML format.

4 Conclusion

In this demo, we present DeXIN, a web based system to intededt by executing dis-
tributed XQuery over Heterogeneous Data Sources. We ddratmsypical use cases
of heterogeneous data integration which show that DeXIN sargple but powerful
tool to integrate rapidly changing heterogeneous datacesutynamically. DeXIN can
be utilized by many applications where the data sources keawn at design time,
and it eases the integration process from the user’s pdigp&y not requiring prior
knowledge of data sources.
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