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Motivation
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Huge amounts of data are available and this amount constantly increases.
Almost everyongroducesdata (and everything wifiroducedata).
Almost everyoneéeedsdata (and everything wilheeddata).
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However data and information is not integrated.
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Motivation

However data and information is not integrated.

N #1391 Hundreds or thousands of CKAN catalogs each containing hundreds

or thousands of datasets
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On the web W
Machine-readable
Non-proprietary
RDF standards
Linked RDF
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Motivation

In several domains and applicationse has tdetch andassemblepiecesof
Information coming from more than onsources for being abl® answer complex
gueries(that are not answerable by individual sourcesporlyzethe integrated
data. This important for science but also for our daily life.

This is true in science in general
Biodiversity domain

Cultural Domain
EGovernment

Science in general
X Data-Intensive Scientific Discovery
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Personal data
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50%90% of time for data collection and cleaning

It has been written that

C Data scientistspend fronb0 percent to 80 percerf their time
In collectingand preparing unruly digital data, before it can be
explored for useful nuggets.
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controlit can take80% of your time

C OneThird of Bl Pros Spend Ut@oof Time Cleaning Data




Indicative Complex Queries

Marine Domain

Giventhe scientific namef aspecies (sayhunnus
Albacarey, find theecosystemgsvaterareasand countries
that this species isative tq and thecommon namethat
Thunnus Albacares  areusedfor this species) each of thecountries as well as
their commercial codes

Cultural Domain

A Give me all paintings of El Greco that are now
exhibitedin Greeceand their location, aswell as all
articlesor booksabout thesepaintingsbetween2000
and2016

A Givemethe paintingsof ElGrecoreferringto persons
that werebornbetween0 and300BC

A Giveme all eventsrelatedto ElGreco that will take

El Greco placethis monthin Heraklion
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Why integration Is difficult?

C Datasets are kept or produced Gyfferent organizationsn differentformats,
models locations, systems

C The same real world entities or relationships are referred wifferent names
and indifferent natural languageg¢natural languages have synonyms and
homonyms)

¢ Datasets usually contarbmplementary information
Datasets can contaiarroneousor contradictinginformation

¢ Datasets about the same domain may folldiferent conceptualizationsf the
domain

0
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348 common names in 82 different languages!
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Thunnus Albacares

ed Pa'ak Pukeu Sisek kuneng Geelvin-tuna Geelvin-tuna Tuna Tambakol Gubad Jaydher Kababa Shak zoor Tuna sirip kuning Rambayan Tambakol Bangkulis Bankulis
Bronsehan Buyo Kikyawon Paranganon Manguro O'maguro Tag-hu Taguw Taguw peras Taguw tangir Barelis Bariles Barilis Carao Karaw Pak-an Pala-pala Panit Panitto Pirit
Tulingan Kacho Bariles Karaw Panit M'Bassi Mbasi bankudi Mibassi mibankundri Thon a nageoires jaunes Thon jaune Ton zonn Z'ailes jaunes Albacora Atum olede Chefarote
Rabo-seco Gulfinnet tun Gulfinnet tunfisk Bariles Bugo Karaw Geelvintonijn 'Fin Albacore Allison tuna Allison tuna Allison tuna Allison's tuna Atlantic yellowfin tuna Autumn
albacore Long fin tunny Longfin Pacific long-tailed tuna Tuna Tuna Yellow fin tuna Yellow tunny Yellow-fin tuna Yellow-fin tuna Yellow-fin tuna Yellow-fin tunny Yellowfin
Yellowfin Yellowfin tuna Yellowfinned albacore Kulduim-tuun Gegu Tuna Yatu Yatunitoga Keltaevatonnikala Albacore Gegu Grand fouet Guegou Thon Thon a nageoires jaunes
Thon jaune Thon rouge Atu igu mera Albacore Gelbflossen-Thunfisch Gelbflossenthun Tonnos macrypteros Gedar Gedara Ahi Kahauli Kanana Maha'o Palaha Shibi Bantala-
an Panit Oriles Tambakul Tonno albacora Tonno monaco Tunnu monicu Tiklaw Vahuyo Kihada Panit Baewe Baibo Baiura Te baewe Te baibo Te bairera Te baitaba Te
ingamea Te ingimea Te inginea Bokado Olwol Malaguno Tambakol Gantarangang Lamatra Aya Aya tuna Bakulan Gelang kawung Kayu Tongkol Tuna Tuna ekor kuning Tuna
sirip kuning Poovan-choora Kannali-mas Bariles Panit Bugudi Gedar Kuppa Pimp Bwebwe Tetena keketina Vahakula Albacore Albakor To'uo Balang kuni Ghidar Albakora
Tunczyk zoltopletwy a. albakora Albacora Albacora Albacora Albacora Albacora Albacora da laje Albacora de lage Albacora-cachorra Albacora-da-lage Albacora-de-laje
Albacora-lage Albacora-lajeira Alvacor Alvacora Alvacora-lajeira Atum Atum Atum albacora Atum albacora Atum albacora Atum rabil Atum-albacora Atum-amarelo Atum-de-
barbatana-amarela Atum-de-galha-a-re Atum-galha-amarela Galha a re lelofino Peixe de galha a re Peixe-de-galha-a-re Peixinho da ilho Rabao Rabil Rabo-seco Albacora Ton
galben Albacor Tikhookeanskij zheltoperyj tunets Zheltokhvostyj tunets Asiasi Gaogo Ta'uo To'uo Tuna zutoperka Zutorepi tunj As geddi kelawalla Howalla Howalla Kelawalla
Kelawalla Pihatu kelawalla Yajdar-baal-cagaar Albacora Albacora Albacora aleta amarilla Aleta amarilla Aleta amarilla Atun aleta amarilla Atun aleta amarilla Atun aleta amarilla
Atun aleta amarilla Atun aleta amarilla Atun de aleta amarilla Atun de aleta amarilla Atun de aleta amarilla Atun de aleta amarilla Atun de aleta amarilla Atun de aletas amarillas
Rabil Rabil Rabil Rabil Bariles Jodari Albacora Gulfenad tonfisk Albakora Badla-an Barilis Buyo Tambakol A'ahi A'ahi ‘oputea A'ahi 'oputi'i A'ahi hae A'ahi mapepe A'ahi maueue
A'ahi patao A'ahi tari'a'uri A'ahi tatumu A'ahi teaamu A'ahi tiamatau A'ahi vere Otara Kelavai Soccer Soccer Tekuu Atutaoa Kahikahi Kakahi Kakahi/lalavalu Takuo Takuo
Kahikahi Kakahi Sari kanat orkinos Sar?kanatorkinoz bal?g? Sar?kanatton bal?g? Te kasi Ca bo vang Ca Ng? vay vang Nkaba Badla-an Balarito Malalag Painit Panit Baliling
Panit Tiwna melyn Doullou-doullou Ouakhandar Wakhandor Waxandor Wockhandor
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Argentina

Country in South America
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Argentine (Argentina sphyraena)
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General Requirements or Tasks related to Informat
Inteqgration

Dataset discovery

Dataset selection (or sutlataset selection)

Dataset access and query
/ Fetch and transformation of data \
Data and dataset linking
Data cleaning
Data completion (through context, inference, prediction or other methc
Management of data provenance
Measuring and testing the quality of datasets (especially the integratg¢
Management (and understanding) of the evolution of datasets
Monitoring, production of overviews, visualization of datasets
Interactive browsing and exploration of datasets
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Outline
A Main approaches for integration
A The notion of Semantic Warehouse

A Case Study: Integrating information about marine
species
A The role Togd_evel Ontologies
A Automating the process
A Measuring the quality of semantic integration
A Provenance Issues
A Exploitation
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Main approaches for Integration

In general there are two mai@pproachedor integration
Warehouseapproach (naterializedintegration)
A Design Phase:
A Theunderlying sources (and their parts) have todsected
A CreationPhase:
A Procesdor getting and creating thevarehouse
A MaintenancePhase:
A Ability to create the warehouse from scratcand/or ability to update parts oit

A Mappingsare exploited toextractinformation from data sources, twansformit
to the target model and then tstoreit at the centralrepository

Mediator approach yirtual integration)

A Themediator receives a query formulated in terms of the uniffreddel/schema.
Themappingsare used to enablguerytranslation. Thederived subqueries are
sent to thewrappersof the individual sourceswhichtransform them into
gueries over the underlying sourceBheresults of these sugueries are sent
back to themediator wherethey are assembled to form the finahswer
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Main approaches for integration (cont.)

Warehouse Mediator

A Benefit Flexibilityin transformation A Benefit One advantaggbut in some

logic(including ability to curate and fix ~ cases disadvantage) airtual
problems) Integration is the realtime

A Benefit Decouplingf the release reflection ofsource updates in

management of the integrated resource Integrated acce%:s |
from the managementyclesof the A Comment: Thdigher complexity of

underlying sources the system (and the quality of
service demands on the sourgas

onlyjustified if immediate access to
updates is indeed required.

A Benefit Decouplingpf access load from
the underlying sources.

A Benefit Fasterresponseqin query
answering but also in other tasks, e.qg. if
one wants to use it for applying amtity
matching techniqupe

A Shortcomingsyou have to pay the cost for

hosting the warehouseYou have to refresh
periodically the warehouse
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Kingdom: Animalia
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Scombridae
Tribe: Thunnini

Genus: Thunnus
Subgenus: Neothunnus
Species: T. albacares
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