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Motivation

• Deep Web• Deep Web
– data stored in databases, 

dynamic pages, 
scripted pages,
multimedia datamultimedia data,…

Iceberg Photo

Judith Currelly, Diane Farris Gallery
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Motivation

• Problem• Problem
– traditional search engines 

cannot discover 
data stored in databases 
by following hyperlinksby following hyperlinks, 
but rather they have to use
query interfacesq y

– (traditional search engines are virtually blind 
to data stored in databases)to data stored in databases)
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Motivation

• Current solutions• Current solutions
– surfacing or Deep Web Crawl

• automatically fills HTML forms to query the databases

• executes queries offline

• translates results to static Web pages

• indexes the static Web pagesp g

– federated search or virtual integration

• uses domain-specific mediators to access the databases
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Motivation

• W Ray• W-Ray
– a methodology to publish Deep Web data 

• creates a set of natural language (NL) sentences 
to describe data in a database

• publishes the sentences as static Web pages, 
which are then indexed as usualwhich are then indexed as usual

• W-Ray 2.0
– uses RDF triples in addition to natural language sentences
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Motivation

• W Ray• W-Ray
– a methodology that reverses the roles:

• database administrator:

– responsible for publishing (selected) data as Web pagesresponsible for publishing (selected) data as Web pages

• search engine

– responsible just for locating and indexing the Web pages (as usual)
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Conventional Data

• Strategy for conventional data• Strategy for conventional data
– define database views

• views describe classes of objects in the database

• views should preferably use a controlled vocabulary

– create templates to guide the synthesis of NL sentences

p blish static Web pages– publish static Web pages
• materialize the views

• translate materialized view data to NL sentences

• publish the sentences as static Web pages 
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DB

N L lName Level …

Roraima State government …

Acre State government …
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Conventional Data

• Strategy for conventional data final remarks• Strategy for conventional data – final remarks
– conventional objects are described by their attribute values

– a judicious choice of the vocabulary is essential 
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Geographical Data – Vectorial Formatg p

• Strategy for geographical data in vectorial format• Strategy for geographical data in vectorial format
– similar to the strategy used for conventional data

• define views + define templates + publish static Web pages

geographic data is described by the objects they depict– geographic data is described by the objects they depict

• typically geographic data in vectorial format is already stored
ith th bj t th d i twith the objects they depict

1/11/2010 (c) Depto. Informática - PUC-Rio 12



Geographical Data – Vectorial Formatg p

• Example of view definition• Example of view definition
– layers: 

• political division + populated places + waterwaysp p p p y

– selected attributes
• “political division”: name, abbreviate name, … 

• …

– spatial restriction
• all located in the north region

– spatial relationships
l t d l X liti l di i i ‘i l t d i ’• populated places X political division: ‘is located in’

• waterways X political division: ‘crosses’
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Geographical Data – Vectorial Formatg p

• Strategy for geographical data in vectorial format• Strategy for geographical data in vectorial format 
– final remarks
– the view definition should reflect a strategy 

to list the geographic objects and their relative priority
( i G h t tb k!)(as in a Geography textbook!)

• north to south + west to east

• states have priority over cities, etc…
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Geographical Data – Raster Formatg p

• Strategy for geographical data in raster format• Strategy for geographical data in raster format
– similar to the strategy used for conventional data

• define views + define templates + publish static Web pages

geographic data is described by the objects they depict– geographic data is described by the objects they depict

• typically geographic data in raster format IS NOT STORED
ith th bj t th d i t (!)with the objects they depict (!)

• use a GIS to locate the objects “covered” by the raster data
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Geographical Data – Raster Formatg p

• Example• Example
– extract image parameters

– query a GIS for ‘hydrographic feature’query a GIS for hydrographic feature
• Feature(“Rodrigo de Freitas, 

Lagoa - Brazil”, lakes, contains)

• Feature(“Comprido, Rio – Brazil”, 
streams, contains)

• Feature(“Maracana, Rio – Brazil, 
streams, contains)

Image fragment of the City of Rio de Janeiro
Th i f Ri d J i B il t i from the Web site “Brazil seen from Space”The image of Rio de Janeiro, Brazil, contains

the lake “Rodrigo de Freitas” and the streams
“Comprido” and “Maracanã”.
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Geographical Data – Raster Formatg p

• Strategy for geographical data in raster format• Strategy for geographical data in raster format –
final remarks
– standard “satellite images” are typically repetitive and 

organized in a grid

– it suffices to describe each grid cell plusit suffices to describe each grid cell, plus 
the specific details of each image of the cell 
(such cloud coverage)
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Conclusions

• Summary• Summary
– W-ray

• define views + define templates + publish static Web pages

• (Web search engines will index the Web pages as usual)(Web search engines will index the Web pages, as usual)
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Conclusions

• Future (past) work• Future (past) work
– publish RDF triples (linked data)

• requires entity identification

– publish Web pages + RDF triplespublish Web pages + RDF triples

• uses RDFa to label content 
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Conclusions

• Future (future) work• Future (future) work
– massive experiment with IBGE data

• 180,000 Web pages to describe all published conventional data

• must be ready by the end of the year!

– view maintenance

– database summarization

– database publishing utility

1/11/2010 (c) Depto. Informática - PUC-Rio 22



Thank You!Thank You!
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