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Semantic Spatio-textual Data Analysis and
Processing

The CHOROLOGOS project is a research project that is funded by
the Hellenic Foundation for Research and Innovation (HFRI) and the
General Secretariat for Research and Innovation (GSRI), under
grant agreement No [HFRI-FM17-81]. The instrument aims to
support research of Academic Staff and Researchers, and the
principal investigator of CHOROLOGOS is Christos Doulkeridis.
The project is hosted at the Department of Digital Systems in the
University of Piraeus.

Objectives and Challenges
(Space + Time + Text)

With the widespread adoption of web-based services, mobile
smartphones equipped with GPS capabilities, the Internet of

Things (loT), and social networks, an ever-increasing wealth of
geotagged data is available for use daily. Interestingly, geotagged
data originating from mobile users is not only multidimensional
but also unstructured; apart from its spatial and temporal
dimension, or numerical information (ratings, likes, retweets, etc.),
textual descriptions are also available.

The combination of spatio-textual data with spatio-temporal data
arises several challenges which are related to their collection,
representation, processing, analysis, mining, and interpretation.
This opens up new research directions, while at the same time
challenges existing data processing solutions.

The research objective of CHOROLOGOS include:

e Formulation of expressive query types that enable selection
of underlying spatio-temporal-textual data based on
diverse information needs.

e Theoretical contributions in terms of properties and search
bounds for the proposed query types, thus laying the
foundations for efficient processing and search.
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PROJECT'S MAIN GOAL

CHOROLOGOS aims at
advancing the state-of-the-art in
spatio-temporal-textual query
processing, by introducing a
novel framework that tightly
combines spatio-textual and
spatio-temporal querying with
semantic retrieval, focusing on
expressive query formulation
beyond syntactical matching,
efficient indexing and query
processing, and scalable analysis

of massive spatio-textual data.
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e Design of appropriate access methods that jointly
index space, time, and text, in an appropriate way
to support filtering of data that is irrelevant to the
query at hand.

e Efficient query processing algorithms following
well-established methodologies, including filter-
and refine and branch-and-bound, aiming at fast
delivery of accurate query results.

e Parallel processing of the proposed query types,
towards scalable algorithms that make the analysis
of vast-sized data sets feasible in practice.

L

Impact

By exploiting CHOROLOGOS, the analysis of massive
spatio-textual datasets (especially in social networks), is
going to be facilitated significantly. In consequence,
applications will be able to query and analyze larger
quantities of spatio-textual data in more expressive ways
exploiting semantic retrieval, thus speeding up the
analysis and interpretation of heterogeneous data (spatial
or multidimensional data and unstructured textual data).

The expected impact of CHOROLOGOS to economy is
non-negligible, as it relates to one of the main pillars of
Greek economy, namely tourism. CHOROLOGOS
promises to deliver innovative location-based services and
applications, which would benefit the local tourism
business considerably. The research results will be directly
applicable as web/mobile search application for tourist-
related information, using advanced and more expressive
querying, which can be extremely useful to a tourist visiting
an unknown city.

WHAT WILL THE
PROJECT OFFER IN
PRACTICE?

CHOROLOGOS will offer a
spatio-textual retrieval
paradigm so as to be used in
tandem with search engines.

This  will  enable the
formulation of complex
queries with spatio-

temporal constraints and
associations between spatial

. objects of interest. An
& example of such query is

“which are the top-3 hotels
that have the best
combination of  ltalian
restaurants and bars with
nice cocktails in their close

E vicinity?”

WHAT'S NEW?

e Tearing Down the
Tower of Babel:
Unified and
Efficient Spatio-
temporal Queries
for NoSQL Stores.



The Declarative

Tearing Down the Tower Interface

of Babel: Unified and , .
NoDA incorporates a module which
Efficient SPatio_ supports declarative querying using

an SQL-like query language. Given a

temporal Queries for query expressed in SQL, the

constituent clauses are identified, and

each clause is mapped to a specific
NOSQL Stores. NODA operation. Thus, the SQL query
is translated into a sequence of NoDA
operations, which can then be
forwarded to the underlying NoSQL
store, after translation to the language
of the store.

NoSQL stores are used extensively for scalable storage
and efficient querying of large spatio-temporal data
collections in modern applications. Yet, despite their
popularity, NoSQL systems have two main limitations
when confronted with spatio-temporal data: (a) they do

not offer optimized indexing methods, and (b) they still Thotels
rely on heterogeneous languages and lack of -filter(eq("itar"’5))

. . . . . . _ "eity"
standardization in data access, a situation bearing [HERE star =5 .aggregate (avg ("price_day"))
resemblance to the narrative of the tower of Babel. HAVING AVG(price day)>500 ~ - riter(gt("AVG{price day)", 500))

= city", "AVG(price day)
ORDER BY AVG(price day) " . e
. ) . LIMIT 20 - .sgrf;(asc( AVG (price_day)"})
We introduce NoDA, an abstraction layer for uniform .1imit {20)

access to different NoSQL stores. Its objective is to offer a
developer-friendly abstraction, which can be exploited to
provide simple and unified access to scalable NoSQL
stores. Simple, in terms of using a familiar vocabulary of NoDA over a Wide-
generic operations, without mixing the data model and
the query language of the individual NoSQL store in the column Store
application code. Unified, because the exact same

operations are used for querying different NoSQL stores. The data modelling consists  of

encoding the spatio-temporal

information in the row key of each
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