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ABSTRACT

The emergence of Airbnb is unquestionably one of the most significant and
transformative recent developments within the worldwide tourism sector during the past
decade. Nowadays, people from all over the world use travel and tourism-related
platforms to search for accommodation, whereas they are highly interested in the points
of interest (POIs) located nearby. In this thesis, a tourist application for searching for
accommodation is presented, based on, among other criteria, their proximity to POIs of
a specific type (e.g., Culture). The application uses geographic data (geospatial data),
drawn from various open sources of Linked Data.

SUBJECT AREA: Linked geospatial data, Web development

KEYWORDS: Linked Data, Geospatial data, SPARQL, RDF, Point of Interest (POI),
React, NodeJS



NEPIAHWH

H epu@davion NG epappoyAg Airbnb atroTéAeoe avap@iAekTa pia aTrd TIG TTI0 ONPAVTIKEG
Kal €MIOPACTIKEG AAAAYEG OTOV TTAYKOOUIO TOUPIOTIKO KAGDO TNV TTEPACUEVN OEKAETIAL.
[MAéov péow OIAPOPWY TOUPIOTIKWY TTAATQOPHWY AvBpwTIol amd OAo Tov KOOUO
avadnTouv xwpoug OdlapovAg, BEToviag TTOAU OuxXvad w¢g KPITAPIO Ta  onueia
evllagépovTog (POIs) TTou BpiokovTal KOVTA O€ autd. 2TNV TTapouca TITUXIAKN £pyaacia
TTOPOUCIACETAI YI TOUPIOTIKA £QApPoyr avalnTnong KOTAAUUATWY, PE YVWHOVA PETAGU
GAwV TNV eyyluTnTa TOUG O OnNMEia evdIaQEPOVTOG OUYKEKPIYEVOU TUTTOU  (TTX
[MoAITIoPOG). H epapuoyr) XpnolyoTrolEi yewypa@ikad dedouéva (geospatial data), tTou
avtAnOnkav atro dIAPOPES AVOIKTES TTNYEG ouvoedepévwy dedouévwy (Linked Data).

OEMATIKH MNMEPIOXH: Zuvdedepuéva yewxwpikd dedopéva, Kartaokeur Kal avaTTugn

I0TOOEAIOWYV

AEZEIZX KAEIAIA: Zuvdedepéva Aedopéva, lMewyxwpikd dedouéva, SPARQL, RDF,
2nueio evdlagEpovtog (POI), React, NodeJS
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PREFACE

This thesis took place in Athens, Greece by undergraduate student Anastasios
Pantazopoulos under the supervision of professor Manolis Koumparakis and PhD
candidate Georgios Stamoulis. A desktop application was developed on a Linux
machine using Visual Studio Code IDE. It is a React App with a NodeJS Backend, and it
uses Strabon as a data store.



Building an accommodation rental application using Linked Geospatial Data

1. INTRODUCTION

As the world moves further into the digital epoch, online applications have gained an
important role in how people travel and vacation. Thanks to them, billions of people from
all over the world share their opinions about different places, accommodation and
services. Tripadvisor for example had over 1 billion reviews in 2021[1].

The increased use of online media has brought about drastic changes in the way
prospective clients choose their accommodation. The emergence of Airbnb is
unquestionably one of the most crucial and transformative recent developments within
the worldwide tourism sector during the past decade. Nowadays, people from all over
the world use travel and tourism-related platforms to search for accommodation,
whereas they are also highly interested in the points of interest (POIs) located nearby.
POls are digital proxies of real-world places, represented as geometric point entities,
followed by a plethora of metadata (e.g., reviews, ratings, working hours) and usually
divided in categories based on their nature (e.g., restaurants, stadiums, trains stations).
POI categories play a prominent role in the service provision of all the above-mentioned
online applications. Users often perform category-based search queries, such as “what
is the best restaurant in this neighborhood?” or “what is the closest hotel to the train
station?”[2][3].

This thesis was carried out taking into account the developments and needs mentioned
above and consists of an application that enables users to search for accommodation
and at the same time explore areas based on the possibilities they offer. In addition to
the basic and necessary information about a room/house, the application displays many
points of interest around, informing them about what it offers, the opening hours, the
category of people it is aimed at, etc. Many users may want to find a house near a
specific POI, like a famous monument, or a parking lot (especially if we are talking about
densely populated areas without parking spaces), so the application gives the possibility
to search near it.

A. Pantazopoulos 13
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2. BACKGROUND AND RELATED WORK

2.1. Linked Data
2.1.1. RDF, URI, SPARQL

The World Wide Web is based on the idea of creating hyperlinks between Web
documents. These hyperlinks integrate all these web documents into a single global
information space. Today, major Web data sources such as search engines (Google,
Yahoo) and Web native companies (eBay and Amazon) provide access to their
databases through Web APIs. Smaller organizations or even individuals are gradually
doing the same, contributing to a vast collection of data. Across the web over 24,700
APIs have already been listed according to ProgrammableWebl[4].

The intelligent utilization of this enormous amount data has a major impact on our lives.
Google and Yahoo for example consume structured data from websites to improve our
search results. The famous online retailer Amazon uses an API to make their products
available to third parties, and so they have established a referral program that pays a
commission to referring websites. What is more, the appearance of Web APIs has led to
a significant increase in small specialized applications (or mashups) that combine data
from several sources.

However, in contrast to the classic Web, which is organized on a specific set of
standards - Uniform Resource ldentifiers (URIs), the Hypertext Transfer Protocol
(HTTP), and the Hypertext Markup Language (HTML) - different Web APIs use different
mechanisms to identify, access and represent retrieved data. Because most Web APIs
do not assign globally unique identifiers to data items, it is not always possible to set
hyperlinks between data items provided by different APIs. As a result, Web APIs divide
the Web into separate data groups, and mashup developers are forced to choose a
specific set of data sources for their application. In other words, they can’t take
advantage of all the data available on the Web[5][6].

The term Linked Data refers to a set of best practices for publishing and interlinking
structured data on the Web. This set, aimed at solving the aforementioned issue, was
outlined by Tim Berners-Lee in his Web architecture note “Linked Data” and has
become known as the “Linked Data principles”:

i. Use URIs as names for things.
ii. Use HTTP URISs, so that people can look up those names.

iii. When someone looks up a URI, provide useful information, using the standards
(RDF, SPARQL)

iv. Include links to other URIs, so that they can discover more things.

RDF

A. Pantazopoulos 14
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The need to adopt a single data model for representing structured data led to the RDF
(Resource Description Framework) model, a graph-based model through which entity
descriptions are constructed.

Descriptions are represented as a number of triples. The three parts of each triple are
called subject, predicate and object. A triplet imitates the parts of a simple sentence:

Giannis  has Brother Thanasis
Giannis is basketball player
Giannis national team  Greece
Subject Predicate Object
URI

A Uniform Resource Identifier (URI) is a unique sequence of characters that identifies
things. Linked data use HTTP URIs not only to identify Web documents (as the classic
Web does), but also to identify real-world objects and abstract concepts.

SPARQL

SPARQL can be used to express queries across diverse data sources, whether the data
is stored natively as RDF or viewed as RDF via middleware[7]. Most forms of SPARQL
guery contain a set of triple patterns, which are like RDF triples except that each of the
subject, predicate and object may be a variable. Example:

Data:

<http://example.org/player/Giannis> <http://fiba.com/national_team> "Greece" .
SPARQL Query:

SELECT ?team

WHERE

{

<http://example.org/player/Giannis> <http://fiba.com/national_team> ?team .

}
Query Result:

Team
"Greece"

2.1.2. Linked Data Tools

Geotriples

GeoTriples is an open-source tool that generates and processes extended R2RML and
RML mappings that transform geospatial data from many input formats into RDF.

GeoTriples allows the transformation of data stored in raw files (shapefiles, CSV, KML,
XML, GML and GeoJSON) and spatially-enabled RDBMS (Relational Database

A. Pantazopoulos 15
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Management Systems) (PostGIS and MonetDB) into RDF graphs using well-known
vocabularies like GeoSPARQL and stSPARQL, but without being tightly coupled to a
specific vocabulary[8].

Strabon

Strabon is a geospatial DBMS (Database Management System) for storing and
querying geospatial data that changes over time. It implements the data model stRDF,
the query language stSPARQL and the respective part of the OGC (Open Geospatial
Consortium) standard GeoSPARQL. The query language stSPARQL is an extension of
the query language SPARQL that supports spatiotemporal data[9].

2.2. Web development

React (also known as React.js or ReactJS), is a free front-end JavaScript library
developed by Facebook. It can be used as a base in the development of single-page,
mobile, or server-rendered applications with frameworks. Today React is broadly
adopted across the developer communities for building user interfaces, mostly because
of its simplicity and interactivity[10].

React is a component-based tool, which means that a React application consists of
encapsulated components, each of which manages its own state. The general idea of
React components is similar to that of functions. Functions in programming are usually
called by taking some input parameters and after executing they produce an output.
Components work in a similar way: props (properties) get passed to the component
(similar to function parameters) whereas state is managed within the component (similar
to variables declared within a function). The output is a description of a user interface.
Components can be reused or contain other components, just like functions[11].

Node.js (also known as NodelS) is a free and open source server environment that
runs on various platforms (Windows, Linux, Unix, Mac OS X, etc.).

Although it is a relatively new environment, it has become quite popular due to some of
its innovative features. It can process multiple functions and events in parallel, in other
words it uses asynchronous programming, unlike PHP and ASP. Also, NodeJS uses
JavaScript on the server, so because a single language is used throughout the whole
application, the development process is much easier[12].

2.3. Open knowledge bases / data sources

The DBpedia project, initiated in 2007, is focused on offering structured content from
the information created in Wikipedia. Through DBpedia users are allowed to
semantically query relationships and properties of Wikipedia resources, including links
to other related datasets. Data is accessed using SPARQL.

For this project, OpenLink Virtuoso SPARQL Query Editor, a public SPARQL endpoint
(http://dbpedia.org/spargl) was used in order to download data from the DBpedia
dataset[13].

A. Pantazopoulos 16
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OpenStreetMap (OSM) is a well-known source of openly available volunteered
geographic information. With its database including almost 7.5 billion data points
(nodes), contributed by approximately 1.8 million users as of March 2022, it is perhaps
the most accomplished example of a crowdsourced geoinformation project and of the
concept of volunteered geographic information[14].

The Overpass API is a read-only API that serves up custom selected parts of the OSM
map data. Overpass turbo (overpass-turbo.eu) is an open-source web based data
mining tool for OpenStreetMap. With it, users can run queries in Overpass API in order
to retrieve and download data. They can also see the results on an interactive map.

Overpass turbo was used in this project to compose a dataset with thousands of OSM
POls.
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Figure 1: Overpass Turbo, a friendly interface to the Overpass API

Inside Airbnb is a project that provides and visualizes scraped data on the property

rental marketplace company Airbnb. The application uses Inside Airbnb datasets that
contain data related to accommodations.

A. Pantazopoulos 17
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3. APPLICATION

3.1. Role of the App

The name of the application is "bnt" ("Book and Travel"). The application is aimed at
travelers who search for accommodation of any type (rooms, apartments, etc.) to rent
with short-term lease.

The application provides thousands of accommodation, with detailed information such
as photo, host information, amenities, maximum people who can be accommodated,
beds, etc. It is possible to search lodgings by area and other criteria.

The purpose of the application and characteristic that differentiates it from other similar
applications is to focus on the POIs in the accommodation area. Users can identify and
see on a map POIs by category.

A. Pantazopoulos 18
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3.2. Architecture

Opens the application

request for locations
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Application
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L 4

-
&
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(from this page user can add filters to the search,
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with the required changes to the request)

Selects lodging "Ermou 22"
from the list

F

RDF store

response with locations

request for
lodgings near "Plaka"

o

i Endpoint

STRABON

-
>

F 3

Application

User clicks on "Ermou 22" Ul
choice from the list

¥

Lorem ipsum diokor 58
amet, cormscitr

&0 psicng &It s2d do
mmod tempor
InCitiidung ut lsbone et ‘,‘3‘

—— .

F

displays lodging "Ermou 22" page,

o=y

RDF store

response with lodgings'
names and basic information

request
for "Ermou 22"

Q

Endpoint

STRABON

L

F

provides map with POl categories to select

RDF store

response with
"Ermou 22" data

Figure 2: Application architecture (1/2)
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Selects POI category "Eat,drink”
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Figure 3: Application architecture (2/2)

3.3. Technologies

This paragraph details all the important technologies used for the implementation. The
application code is divided into two folders, the client folder that implements the frontend
part and the server for the backend.

3.3.1. Frontend
Navbar

Navbar is displayed in both the homepage and the subpages. It includes three fields. In
the first, all the available locations for search are displayed in a drop-down menu. The
package react-select, a flexible Select Input control with autocomplete[15] was used. In
the second field, with the help of the react-date-range package the user can choose the
date range he is interested in[16]. Finally, the user can choose the number of guests,
before pressing the Search button.

Results page
It mainly contains two components: Filtersbox and List.
Filtersbox

This box displays all the filters that can be applied to the search. The react-select
package was used. The filters are stored in the page's state, and from there they are
used by the "List" component to make the appropriate queries to the backend.

A. Pantazopoulos 20
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List

In this component, the list of search results is displayed.

Axios was used to retrieve the data. Axios is a popular library, which is mainly used to
send asynchronous HTTP requests to endpoints[17]. The queries use as parameters
the requirements defined by the navbar and filtersbox components and have a structure
similar to the following:

const result = await axios.get('/results/${destination}?guests=${numofguests}&min=

${minPrice}&max=${maxPrice}&rtype=${roomType}&amenities=${amenities});

bnt » | Destinatio 8§ 27/10/2022 - 27/11/2022 4 adults: 1, children: 0 Q Register  Login

Search Details The monumental house -Solo a7s% (412 reviews)
Near Athens room
(municipality) T X
Pates 27/10/2022 to Q Athina, Greece # Private room
2711072022 Up to 1 guests.
Guests 1 adults -0
chlkiten 19€ per night
Fl |terS Book Now
Room type Al
Amenities  CJWi-fi The monumental house --Mini 10N (403 reviews)
[JAir cond/ning
[JElevator room
D Kitchen 9 Athina, Greew:eﬂ Private room
Omv
[]Parking Up to 2 guests.
Min price* A
= 24€ per night
Max price* Book Now
*per night
Near me

ACROPOLIS PARTHENON PLAKA asil (474 reviews)
CENTRAL COZY 39%DISCOUNT

Q Athina, Greece 4 Entire home/apt

m

Search

| IR
dn

Figure 4: Navbar (top), Filtersbox (left), List (center)

To print the results returned by the executed query, the slice() and array() functions
were used. To use these two functions, you have to attach each one of them to the
array you want to iterate over. The slice() function is used to cut a part of an array (used
in the List for pagination) and the map() function lets you manipulate the items in an
array by iterating and accessing individual items (used to print the information of each
lodging).

Sample code:

A. Pantazopoulos 21
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const Lodgings = () => {

const data = |
{iid: 1, name: "Plaka hotel room", price: 100 },
{id: 2, name: "Luxury Kolonaki private room", price: 120 },

{id: 3, name: "Cozy apt near Acropolis", price: 90 },

I

return (
<div className="list">
{data.map((lodging) => (
<div className="lodgingContainer">
<hl>{lodging.name}</h1> <br />
Price: {lodging.price} euros

</div>

)}
</div>
);
y

Lodging

In this page/component, the detailed presentation of a lodging is displayed. In addition
to the basic information (name, reviews, amenities etc.) an interactive map with the
POIs around the lodging is displayed. Some markers are displayed on the map around
a central larger marker that identifies the location of the lodging. To implement this
interactive map, in addition to the axios library (sending queries to the backend) and the
map function (to display the returned results), the "react-leaflet” library was used.
Leaflet is an open source mapping library that utilizes OpenStreetMap. Although Google
Maps and MapBox are more popular, both require accounts to use them and a paid
subscription for certain features, while, on the other hand, Leaflet is a free, lightweight
and easy to use map tool. React Leaflet provides React components for Leaflet maps
[18].

Sample code:

A. Pantazopoulos 22
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const position = [38.0028291, 23.7408652]

render(

<MapContainer center={position} zoom={17} scrollWheelZoom={false}>

<TileLayer attribution="'&copy; <a
href="https://www.openstreetmap.org/copyright">OpenStreetMap</a> contributors'
url="https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.ong"
/>
<Marker position = {position}>
<Popup>
<b>Grigoris</b> <br /> Fast food <br />Mo-Sat 7:00-15:00
</Popup>
</Marker>
</MapContainer>
Result:
e t ! 3 § KQMH!’AI;,;!\(&V 'U‘b‘\ > A ra% o g %\
I Emfoks 3 8 g
X — P g N A x Q@O ‘?;% RS
. - - eStsll I8 S =} 7 B X fo)
v 5l o A 108uwiiog % £) N 2
s 81 B I e Grigoris [ y 195" 55 B 2
be i d 2 ; Fast food ;’Q{é’ v X % |
5 eauou i gt-’ .r'é Mo-Sat 7:00-15:00 | oo(\g ) %,‘. CX
23N IS e Mg O % X A g
5 A B =/ *Eurobapk A0S o Z o P 96"500
kg g2 % ) % 19" \ o '
0 S ag ; Y - G - A BEAREVSOU Kmoﬁ T b,
2 ';L~§ 'J &3 -'1: 26 Anporikéd . a @, ik ?«0 %
5 e Tl g YA g “ory, % :
S & ISET I 3 ABivi 7 A s,
2, gg:,;ﬁ § = (3-0 .... & £ S T EAQTEWAG
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Zie] 45 11§ . e NEYRN oA Y & 4. .. ™ Leaflet | © OpenStreetMap contributors
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Figure 5: React Leaflet: Creating a basic map
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3.3.2. Backend

NodeJS, Express

The backend application was built with NodeJS and EspressJS ().

Express is a NodeJS framework that provides several useful functions. It is commonly
used in web applications as it make it easier for programmers to create APIs.

A basic API with Express, is presented in the code below.

//appjs

import express from "express"

const app = express()

app.listen(4000, () => {
console.log('server is listening on port 4000

}

app.get('/api/pois’, (req, res) => {
res.json(]
{ name: 'Acropolis’, likes: 800 },
{ name: 'Omonia Square', likes: 650 },

{ name: 'Syntagma Square', likes: 750 }

In this code, the app.listen() will create an HTTP server and read incoming requests.
The app.get() defines a URL path that returns a JSON list containing POIs.

Strabon

In this application, all the data was stored in an RDF server created with Strabon.
Strabon is a spatiotemporal RDF store. You can use it to store linked geospatial data.
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Via Strabon Endpoint you can pose queries using two popular extensions of SPARQL
(GeoSPARQL and stSPARQL). You can also store data from RDF files or make
updates.

f HELLENIC REPUBLIC i
" National and Kapodistrian st S PA R Q L E n d p oint

University of Athens

On this page you can execute stSPARQL queries against the Strabon backend. The acquired data are then annotated using the stRDF model and can be queried using the
stSPARQL query language. On the left sidebar, some example stSPARQL queries to aquire information on the dataset, are provided.

Discovery You must be logged in to perform update queries, or run in localhost.
GuErs PREFIX lgd:<http://linkedgecdata.org/triplify/>
) _7 PREFIX lgdgeo:<http://www.w3.org/2003/81/ge0/wgs84_pos#>
- Explore/Modify PREFIX lgdont:<http://linkedgeodata.org/ontology/>
operations PREFIX gecnames:<http://www.geonames.org/ontology#>

PREFIX clc: <http://geo.linkedopendata.gr/corine/ontology#>
PREFIX gag: <http://geo.linkedopendata.gr/greekadministrativeregion/ontology#>
= Store PREFIX geo: <http://www.opengis.net/ont/gecsparql#>
PREFIX geof: <http://www.opengis.net/def/function/geosparql/>
PREFIX geor: <http://www.opengis.net/def/rule/geosparql/>
= Describe PREFIX strdf: <http://strdf.di.uca.gr/entology#>
= Configuration stSPARQL Query: PREFIX rdf: <http://www.w3.0rg/1999/82/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2e00/01/rdf-schemas>
PREFIX xsd: <http://www.w3.0rg/2881/XMLSchema®y
PREFIX uom: <http://wwmi.opengis.net/def/uom/0GC/1.8/>

= Query/Update

A
Qutput Format: HTML v
View Resuilt: Flain ~
Map Bounds: p

Query Update

Figure 6: Strabon Interface

Queries made to the Strabon endpoint must be of the form
http://localhost:9999/Strabon/Query?query=<query>. All queries coming from the
frontend are encoded in the SPARQL language in the backend. The
encodeURIComponent() function is then called with the string containing the SPARQL
query as a parameter. encodeURIComponent() is a JavaScript function that encodes a
URI by replacing each instance of certain characters by one, two, three, or four escape
sequences representing the UTF-8 encoding of the character. For example the following
SPARQL query is listed.
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<!DOCTYPE html>
<html> The encoded query:
<body>

http://localhost:9999/Strabon/Query?query=select
<h2>The encoded query:</h2> %20%3FPOI%20%3Flabel%20whorc R 209604
%20%20%20%20%20%20%20%20%20%20%20%20
%20%20%20%20%20%20%20%7B%20%0A%20%20
%20%20%20%20%20%20%20%20%20%20%20%20

<p id="encoded"></p>

fZEr;EE?qIQuery = “select ?POI 7label where %20%20%20%20%20%20%20%20
{ %3Fpoi%20rdf%3Atype%20%3Ap0i%20.%0A%20
?poi rdf:type :poi . %20%20%20%20%20%20%20%20%20%20%20%20
?poi :hasLabel ?label 9%20%20%20%20%20%20%20%20%20%3Fpoi
}s %20%3AhasLabel%20%3Flabel%0A%20%20%20
let endpointUrl = "http://localhost:9999 9%20%20%20%20%20%20%20%20%20%20%20%20
/Strabon/" %20%20%20%20%7D

let encoded = endpointUrl + "Query?guery=" +
encodeURIComponent (sparqlQuery);

document.getElementById("encoded”).innerHTML =
encoded;
</script>

</body>
</html>

Figure 7: The encodeURIComponent() function: From a SPARQL query to an HTTP API request

The backend, after making a get request (with the axios get() function), retrieves the
data and sends it to the frontend, in JSON format.

HTTF Request
Request http:Mocalhost 9999/ 5trabon/Cluery?queny==query
axios.get( apifresultsftodo™); _,,f""_'_'—'_'_“-'a.\
‘q..,,_‘_____‘_‘_-—._'_'___._._,,.n’
—,., .
* Locations
frantend backend
POIs
e [
180M Lodgings
Response
HTTP Response \"‘“ﬁ-____._ﬁ-—r-"’"
Application RDF Store

Figure 8: Application connection with Strabon
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3.4. User Interface and features

bnt »| Pla v 8 13/08/2023-17/08/2023  # adults: 2, children:0 = Q Register  Login

Plaka, Athens

~ Trending Destinz
e | Plaka, Pieria

© Best choices

Figure 9: Navigation bar

The navigation bar contains a search bar, which enables users to search for destination,
set up check-in and check-out dates, and choose the number of the people who will
stay in the lodging.

WV FidKa, AlNens ¥ tnure nome/apt

Search Details Up to 4 guests.
Near Plaka, Athens
Dates 13/08/2023 to

170802 100%€ per night
Guests 2 adults-0

children Book Now
Filters
Room type [ = Art Pantheon Townhouse (7 Bdr) «  39% 2 reviews
Amenities [~ Acropolis areaiit

PrivatehRoom Q Plaka, Athens #4 Entire home/apt

Shared Room Up to 3 guests.

Hotel Room

100€ per night
Min price* 3 Book Now
Max price* 2
“pernight Minimal Loft Build on Acropolis GOl /82reviews
NEAME | select. Remains Free Park
Canreh] Q Plaka, Athens #& Entire home/apt

Up to 4 guests.

Figure 10: Results page

After clicking on the search button, user is driven to the results page. There, on the left,
there is a box in which the user sees the search details he has just selected, and adds
or removes filters. Filters that can be applied are “amenities” (Wifi, Parking, Air-condition
system and elevator), “room type” (Entire home/apt, Private room), “price” (minimum,
maximum). In the central part of the page, accommodation that meets the specified
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conditions, paginated and sorted by price, are available. For each accommodation,
information such as its title, price, type of accommodation, the city in which it is located
in, its average rating and the number of its reviews are displayed. Through this page the
user chooses the accommodation he/she is interested in.

4 Guests: 2

|em Bedrooms: . Host: Athens Utopia

L Bathrooms: 1 shared bath
[ ) Book now for $1180 (258 per night)
Ermou Utopia is centrally located, right on Ermou Street. Jut 300 meters away from the Hellenic

Parliament and the Syntagma Square.
Situated at the Triangle: Syntagma Square, Acropolis and the Monastiraki Square, just a few

meters away from the Plaka district.
Within walking distance from the city’s main attractions and the vibrant night life of Athens.

Accessible by all means of transportation

The space

To katdAupa Bploketat otnv 086 Eppou, otnv Kapdid tng ABrjvag. E et ToAU eUkoAn
TipooPacn and/mpog to Aepodpopto Kat armoteAel Tnv téAeta Baon yia tnv egepebivnon tng
Abrvag.

Figure 11: Lodging page. Image and basic information.

On the lodging page, additional information is available. Specifically, the detailed
description, the number of beds, the number of people who can be accommodated, the
amenities it provides are displayed.
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recommendations
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# Other choices nearby
Figure 12: Lodging page. Selecting POI category.

In addition, this page has a map displaying the exact location of the accommodation, in
which users can also display various POIs depending on the category they choose. For
every POI presented on the map, users can read information about it and conduct a
search for lodgings around it. If they do so, they will go back to a results page, in which
they will also see the distance from the aforementioned point, for every result. In this

case, the results are sorted by the distance from the POI.
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recommendations

": ooy
Xdpneos

== ® — ¥ it 13
The National Garden (formerly the Royal Garden)|
(Greek: EBvikog Knjrog)it was named Royal
Garden until 1974) is a public park of 15.5
hectares (38 acres) in the center of the Greek
capital, Athens. It is located between the districts

of Kolonaki and Pangrati, directly behind the

Fennal Daclinmmant hoildine Mha Ald Dalacal and

Search for lodgings nearby
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Figure 13: Lodging page. Popup with POl information.

Finally, at the bottom of the page users can have a look at a list with lodgings near the
current one.
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4. CONCLUSIONS - FUTURE WORK

The preparation of this thesis was the occasion for me to study on the Open Linked
Data and Sparqgl language and to get in touch with tools such as Strabon and
Geotriples, and data sources such as OpenStreetMap, DBpedia and others.

What is more, it developed my skills in terms of web development as | worked with the
React and Nodejs environments.

In the future, the application could be enriched and extended to many areas. The POls
could be divided in more categories. More data about the POIs could be used whereas
new ones (such as kiosks, hotels, beaches, shops, shopping malls and outdoor
markets, internet/gaming cafés, public toilets, water supplies etc.) could be added. In
addition, the destination search bar could be improved by suggesting appropriate
locations and recognizing typographical errors. For example, “ejarhia” must be
converted to “Exarchia, Athens”. Also, it would be useful to provide a “group by” option
in the filters box. Finally, the addition of Login and Register functionalities is useful so
that users can configure their profile, add or remove lodgings, and change existing
ones, exchange messages, add or read ratings and reviews.
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5. APPENDICES

5.1. Code

You can find the application’s code at the link below:
https://drive.google.com/drive/folders/10hdHY9QJdYXDYIEQS5BEL7EFOWGYNTkpS?usp
=share_link
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TABLE OF TERMINOLOGY

ZevOyAwooog 6pog EAANnviké6g Opog

Point of Interest (POI) 2nMEio evOIaPEPOVTOG
Linked data 2uvOedepéva Aedopéva
Geospatial MEWXWPIKOG

Web development AvatrTuén 1I0TooeANidwv

Table 1: Terminology

A. Pantazopoulos
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ABBREVIATIONS - ACRONYMS

IDE Integrated Development Environment
POI(s) Point(s) Of Interest

URI(Ss) Uniform Resource ldentifier(s)

HTTP Hypertext Transfer Protocol

HTML Hypertext Markup Language

PHP Hypertext Preprocessor

ASP Active Server Pages

OSM OpenStreetMap

RDF Resource Description Framework
Ul(s) User Interface(s)

EKIA EBviko kal KatrodioTpiakd MavemoTruio ABnvwv

A. Pantazopoulos

Table 2: Abbreviations - Acronyms
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