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Abstract

In this work, we wanted to develop a proposal to improve the Open Data Infras-
tructure in Universitat Jaume I.

To do this, we have studied the definition of Open Data and its principles.
In addition, thanks to the rise of GIS technologies, we have studied how to add
some GIS components to our proposal. These components are to manage spatial
data, to visualize spatial data and to process spatial analysis. We have also made
a comparison between different Open Data Infrastructures to get a general idea
of how is running today. From a practical perspective, it can give a requirements
for an implementation of an Open Data Infrastructure for Universitat Jaume L.
Finally, we made a two cases study and we have done a test that has given us
some ideas as future work.
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Chapter 1

Introduction

The objective of this chapter is to summarize the scope of the present thesis. To
do this, in section 1.1 we suggested a motivation for our work. The context of
the thesis is in section 1.2. The objectives of this thesis are explained in sec-
tion 1.3. The research questions and hypothesis are listed in section 1.4. Finally,

the methodology and the organization of this thesis are in section 1.5.

1.1 Motivation

We live in times of change [Oscar Cortés, 2013].0n the one hand, we have an
institutional crisis that has generated discontent among citizens and politicians.
The spanish corruption, combined with ineffective institutional responses, is likely
to have produced widespread dissatisfaction and distrust on the part of Spanish
citizens [Manuel Villoria et al., 2012]. In Spain, a process of change started when
a few demonstrated through movement 15M in 2011 with the support of people.
The 15M was followed with interest by the majority of citizens and more than 70%
of the population valued it positively [S. Marti i Puig, 2011].

Further, we have a technological transformation centered internet and mobile
devices. According to a survey of AIMC!, 85% of respondents reported having used
a smartphone to connect to the internet with an average of more than 3 hours of
daily consumption of news being the main reason for access [AIMC, 2015]. One

reason for this change is the rise of Web 2.0. According to Wikipedia:

L Association for Media Research
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Web 2.0 describes World Wide Web sites that emphasize user-generated content,
usability, and interoperability. A Web 2.0 site may allow users to interact and
collaborate with each other in a social media dialogue as creators of
user-generated content in a virtual community, in contrast to Web sites where

people are limited to the passive viewing of content.

The tools used in Web 2.0 are blogs, wikis, podcasts, videos, images, social
networks. The most important innovation of Web 2.0 is to make the Web into a
platform for publishing and production of content and applications by any user
[Domingo et al., 2010].

In parallel, there are many authors and many social groups who support the
thesis that people are calling for more transparency, more participation and more
cooperation in administrations as one method to resolve this crisis and they are
similar to web 2.0 [Rubio, 2014]. These three concepts are also included in the def-
inition of Open Government. Open Government is the governing doctrine which
holds that citizens have the right to access the documents and proceedings of
the government to allow for effective public oversight [Lathrop, Ruma, 2010]. A
transparent government encourages and promotes accountability of government to
citizens and provides information on what it is doing and its plans of action. The
objective is to inform the public all the information necessary for it to work criti-
cally. A government that promotes citizen participation favors the right of citizens
to actively participate in shaping public policy and encourages the Administration
to benefit from the knowledge and experience of citizens. A government that pro-
motes collaboration involves and engages citizens and other agents in the proper
work of the Administration [Oscar Cortés, 2013].

Finally, according to the European Commission, Open data refers to the idea
that certain data should be freely available for use and re-use [EC, 2011]. European

Commission support open data for 4 reasons:
o Public data has significant potential for re-use in new products and services.

« Addressing societal challenges — having more data openly available will help

us discover new and innovative solutions.
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o Achieving efficiency gains through sharing data inside and between public

administrations.

o Fostering participation of citizens in political and social life and increasing

transparency of government.

The Open Data foundations are transparency, collaboration, participation.
These foundations are exactly the same as the Open Government and also the
same as spanish people claim to solve their problems. Open data is a tool that
can help solve this problem.

1.2 Context

To contextualize the topic in this thesis, we must first define what is Open Data.
Open data can be a movement. Open Data is the idea that some data should be
freely available to everyone to use and republish as they wish, without restrictions
[Wikipedia, 2016].

Open data can be a infrastructure. As we mentioned in section 1.1 Web 2.0
and Internet have transformed the society. Therefore, the idea of opening data for
everyone is much more feasible. Today, when we refer to an organization it has an
open data, in fact, we are saying that the organization has a web site with public
information available to everyone.

The main objective of this thesis is to develop an Open Data Infrastructure
of the University Jaume I. For this, the first step will be to define what an Open
Data. Sunlight Foundation defined a series of principles Open Data. With these
principles we resolve the ambiguity that generates the idea of opening data.

According to IGN?, 80% of the information managed by administrations may
contain a spatial reference [Suarez, 2012]. This aspect invites us to consider with
special attention the information from an Open Data applied to an institution like
the University Jaume I especially becomes important. Therefore, the next step
will be to define the GIS components and apply them to our proposal of Open
Data Infrastructure.

In short, the goal of this thesis will be to develop a proposal for an Open Data

Infrastructure that supports spatial data.

2Instituto Nacional de Geografia
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1.3 Objectives

In particular the objectives of this thesis are divided into the following parts.

o To define an Open Data that allows managing spatial data.

e To made a comparison on different Open Data Infrastructure previously

selected.
e To develop a proposal Open Data Infrastructure for the University Jaume I.

« To make a questionary to test the usability of Open Data Infrastructure and

to analyze results.

1.4 Research questions and hypothesis

From the previous context this question is considered to be answered during this

thesis.

o Which improvements can be made in UJI Open Data?
e Which GIS components can be useful for the UJI Open Data?

o What contribution can have our proposal of UJI Open Data?

1.5 Methodology and Organization of the thesis

The study begins with a literature review in some depth of concept of Open Data,
a brief explanation of the objectives and some questions that resolve this work.

Secondly, the theoretical framework, explains the principles of Open Data that
we need to know. These are the requirements of our Open Data Infrastructure. In
addition, we also need to know which components has a GIS application to apply
in our Open Data Infrastructure.

Thirdly, we are going to do a brief study and classification of Open Data in the
main administrations in Spain to compare our requirements so that we can specify

our Open Data Infrastructure with certain guarantees.
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Fourth, we explain the strengths of the proposed development of our Open
Data Infrasctructure.

Fifth, we explain the fact feedback ten developers to determine the level of
acceptance of our Open Data Infrastructure.

Finally, we are going to discuss the final results and the future work.



CHAPTER 1. INTRODUCTION



Chapter 2

Literature Review

2.1 Introduction

The literature review is divided into three main chapters plus a final conclusion.

The first section 2.2 talked about the context of the Open Data on concepts
of transparency, participation and collaboration and how these concepts help to
develop our proposed Open Data explained in this paper. The current concept of
Open Data is not understood without theses terms and helps to contextualize the

Open Data Movement in our society.

In the second section 2.3 we do a Open Data definition as specific as possible
and we explain each principles of Open Data. We also explain the requirements of

our proposed Open Data that support each of these principles.

In the third section 2.4, we explain why GIS is a important contribution to
our proposed Open Data. How we can add spatial information in our Open Data,
such as how to process and view geographical data. Based on the GIS definition

we explain the components applied to our Open Data proposal.

Finally, we make the first brief in section 2.5, explanatory summary of what

Open Data proposal should be.
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2.2 Transparency, Participation, Collaboration and

how contribute to this proposal

The Open Data movement are focused in three aspects, transparency, partici-
pation and collaboration[Patrice McDermott, 2010]. There are many versions of
Open Data [Borglund, 2014]. That is why The Sunlight Foundation identifies and
establishes the principles that explain in the next section 2.3. However, all open
data have in common the three pillars mentioned above.

Open Data is a tool that helps transparency. This allows citizens to access the
data published since they are always available for use. We imagine for example, the
publication of the annual accounts of an organization or the geographic information
of the public buildings have. In addition, the opportunity to add new data sets is
very wide.

Open Data is a tool that helps to participation. Citizens can help to add new
information. They can also warn that such information may not be appropriate.
Participation can be manifested in many forms, from a person detects any incorrect
information, for someone to propose a new set of data that does not exist or a fault
in particular. This directly affects the quality of published data, as well as provide
a means for the public to show their opinion about the services offered.

Open Data is a tool that helps collaboration. It is also called shared value
because the information can be used for everyone freely. There is a benefit to
the organization and there is a benefit for those who use the data for their own
benefit. As the information is public, any person or company can make use of
the information. Therefore, to use this information to develop their own mobile
applications is an initiative that adds value to the organization that has a Open
Data and the individual developer of mobile application, as it is generating a
shared value[Garcia, 2014].

The Open Data initiative improves interoperability between administrations,
in our case, between universities, but also with the local government or educational
administration. In addition, it also seeks cooperation with the private sector re-
lated to universities.

In short, Open Data is a tool that provides information freely so that anyone
can use all the information. The quality of information is important, therefore,

Open Data users is allowed to participate in the creation and modification of
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data. Finally, Open Data helps collaboration with the organization, internally

and externally with other public or private organizations.

2.3 Principles of Open Data and how contribute
to this proposal

According to Open Knowledge Foundation! open data is defined as data that can
be freely used, reused and redistributed by anyone - subject only, at most, to the
requirement to attribute and sharealike. In 2008, because of the definition falls
short of 8 operating principles of Open Data were established.

To achieve these purposes, the data must meet several characteristics. In fact,
open data should be able to be freely used, reused and redistributed by anyone, be-
ing, if necessary, subject only to acknowledgment of authorship and redistribution
under the same or a similar license to the original[Open Knowledge, 2014]. All
these characteristics that must define the data is usually collected on the known
principles of open data, driven by the Sunlight Foundation?, which are generally

accepted in the context of open data projects developed worldwide.

1. Completeness. All public data is made available. Public data is data that
is not subject to valid privacy, security or privilege limitations. Datasets

should be as complete as possible.

In our Open Data, the data is always available and can export all the infor-
mation presented. In addition, so that this information can be reused, an

application developer can use the information in their apps.

2. Primacy. Data is as collected at the source, with the highest possible level

of granularity, not in aggregate or modified forms.

The data of the Open Data should be considered as a source and verified
information. This point is beyond our proposal because our datasets are a
test.

1Open Knowledge Foundation
2The Sunlight Foundation


https://okfn.org/
http://sunlightfoundation.com/
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. Timeliness. Data is made available as quickly as necessary to preserve the

value of the data.

Both the web application and the web service is always available for use. If
the service shuts down, all applications and who want to see the information

they can not.

. Accessible. Data is available to the widest range of users for the widest

range of purposes.

The information is considered as open public you will always have to be

accessible. In our application all the information available.

. Machine processable. Data is reasonably structured to allow automated

processing.

The information on our Open Data is structured in simple datasets. The
data types that make up a dataset can be text, a number or a spatial data,
such as a point or a line. All information of a dataset is structured and

hence, it is possible to display and then represent it.

. Non-discriminatory. Data is available to anyone, with no requirement of

registration.

In our dataset is no need to register to access the information. But to manage

information and create a dataset or edit another.

. Non-propietary. Data is available in a format over which no entity has

exclusive control.

The format that we use our dataset is internally JSON. We can export the
information in JSON or CSV format, which are open formats. Add other

formats is possible and does not require too much difficulty to implement it.

. License-free. Data is not subject to any copyright, patent, trademark or

trade secret regulation. Reasonable privacy, security and privilege restric-

tions may be allowed.

The information of the Open Data must be open non-proprietary informa-

tion.
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9. Permanence. The capability of finding information over time is referred to

as permanence.

10. Usage Costs. There should be no cost to access the data.

2.4 GIS components and how contribute to this

proposal.

Once we have established the basic requirements that you will have our Open
Data, in this chapter we make a GIS definition with the GIS components that our
proposal have. Next step, we make several comments about how important are
spatial data in our open data.

Our starting point of this study begins with the need to add spatial informa-
tion to our open data. We know that 80% of the information managed by the
Administration contains a spatial reference[Suarez, 2012]. Accordingly, if we are
to develop an open data for administration, in our case, the university, it is very
important to study the spatial references. So, we explain the definition of a GIS
application and then we explain the requirements that our application have.

Basically, a GIS must allow performing the following operations[Olaya, 2011]

o Spatial data management. A GIS must be able to read, edit, storage

spatial data.
e Spatial analysis. A GIS must be able to perform processes on spatial data.

e Visualization of the results as a maps, reports or other formats like

geoJSON.

2.4.1 Data

The geographic data that have been considered for the construction of our Open
Data are points, lines and polygons. The representation format that has been
considered is GeoJSON [geojson.org, 2008]. GeoJSON is an open standard format

designed for representing simple geographical features, along with their non-spatial
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attributes, based on Javascript Object. Notation. JSON is a lightweight data-
interchange format. It is easy for humans to read and write. It is easy for machines
to parse and generate[json.org, 2008].

The management of geographic data in an Open Data presents the challenge
of establishing a usable implementation[Newman et al., 2010]. Users need to un-
derstand how geographic data can be managed with a simple method. In the
chapter 4 we explain how we develop a possible solution.

GeoJSON can take many forms:

To a point, the representation may be as follows

{

"type”: "Feature”,
7geometry 7: {
"type”: "Point”,
"coordinates”: [125.6, 10.1]

I

"properties ”: {}
}

To a line, the representation may be as follows

{

"type”: "Feature”,
"geometry 7: {
"type”: "LineString”,
"coordinates”: [[30, 10], [10, 30], [40, 40]]

}
} )

"properties ”: {}
}

To a polygon, the representation may be as follows

{

"type”: "Feature”,
7geometry 7: {
"type”: "Polygon”,
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"coordinates”: [[[30, 10], [40, 40],
(20, 40], [10, 20],
[30, 10]]]

}
’
"properties”: {}

}

GeoJSON format not only serves to represent simple geometries, it is also
possible to make multiple representations as a group of geometries, they are called
FeatureCollection. These geometries can be used to display the results of spatial
analysis applied in our Open Data.

As we have said before a GIS application must be able to manage spatial data.
Our Open Data manages spatial data with geoJSON. We may introduce a point
or polygon GeoJSON manually typing like a string. We can also introduce a point
or polygon using a map and drawing the figure we need. Therefore, one of the
first challenges is to facilitate the use of spatial information for people who use
the Open Data from the administrative to the end developer. In the case of a
developer we need to document the open data[Suarez, 2012]. If we document the
Open Data, each of the datasets, we facilitate the use of Open Datay and we
increase participation, which is one of the objectives of an Open Data.

Another issue is that json and geojson are free and open formats. In devel-
oping apps, they are most commonly used formats. Therefore, we are helping
to interoperability between administrations and companies using our Open Data.

Collaboration is an important piece in the Open Data movement.

2.4.2 Process

Spatial analysis is one of the basic functions of GIS. A GIS always incorporates a
number of formulations that allow getting results and spatial data. These formu-
lations represent processes that can be very simple or extremely complex. There
are different types of spatial analysis[Olaya, 2011].

In our proposal, we have the following groups agreggation, measurement, trans-
formation, classification and other spatial analysis. As stated above, the display

format we use is GeoJSON. We decided to use only points, lines and polygons.
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When performing a process such as transformation, the result could be a multiple

or complex geometry

2.4.3 Visualization

Any type of information can be represented graphically, which it usually facilitates
the understanding of that information or part of this. Many of the characteristics of
information are easier to study when they rely on some visual element[Olaya, 2011].

In the case of geographic information, the visualization is not only a way more
work with that information, it makes it easier and intuitive processing that in-
formation. The geographic information has an inherent visual nature, since space
itself is understood graphically by humans. We must not forget that geographic
information is stored in a traditional maps. A map is itself a representation visual
the information on geographical[Olaya, 2011].

In our proposal, we may use a map in many parts of the application, in the
process of creating data, in the process of editing data, in the process of reading

data, in the process of obtaining the results of a spatial analysis.

2.5 Summary of what Open Data proposal should
be

We make a brief summary of the elements that we have explained that will be

considered for the implementation of our proposal.

e The construction of the our Open Data should respect the Principles of Open
Data.

e The Open data should allow the management, the processing and the visu-

alization of spatial data through the geojson format.

e The formats of Open Data must be a open formats, to increase the use of
the Open Data.

e There must be a well explained documentation.
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2.6 Related work

We have found some related work with the idea of adding GIS components in an
Open Data Infrastructure. The first work is ArcGIS Open Data in section 2.6.1.
The problem is the high cost of using this technology. The second work is the

geoportals in section 2.6.2.

2.6.1 ArcGIS Open Data

Before we close this chapter, I would like to mention an initiative of ESRI on
building your own platform Open Data which is currently under development and
has many similarities with this project. Perhaps its major disadvantage is the high
cost of its license. [esri, 2015]. For ESRI the benefits are:

e Improve basic functions of democracy and access to information.
e Provide a platform of innovation.

o Promote civic engagement.

o Encourage cross-jurisdictional and -agency data collaboration.

e Drive economic growth and value.

o Layer complex data to improve decision-making and reduce costs.
« Improve transparency for citizen engagement.

e Improve communications during a crisis.

o Improve data quality and create standards.

o Improve data quality because the information being shared comes from the

government.

2.6.2 Geoportal and Linked Open Geodata

A geoportal is a type of web portal used to find and access geographic infor-

mation (geospatial information) and associated geographic services (display,
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editing, analysis, etc.) via the Internet. Geoportals are important for ef-
fective use of geographic information systems (GIS) and a key element of
Spatial Data Infrastructure (SDI) [Wikipedia, 2016].

LinkedGeoData is an effort to add a spatial dimension to the Web of Data /
Semantic Web. LinkedGeoData uses the information collected by the Open-
StreetMap project® and makes it available as an RDF knowledge? base ac-
cording to the Linked Data principles®. It interlinks this data with other
knowledge bases in the Linking Open Data initiative [Linkedgeodata.org, 2016].

+ T » Search: Login »= Instances -
Edit Lukaskirche B g
1. Lukaskirche
% Name Lukaskirche ) Show updates in this area amenty:
s place_of worship
Description L Properties religion: christian
: g T denomination:
> +] highway lutheran
o
Image ‘“; [+] religion (3) 2. Club 11
Source_ref [+] amenity (31) amenity: nightclub
j amerity YT " & sidu [ dsnominzion &) 3. ameniy: recycling
: < historic 4. amentty- parking
reigon  ENEEN o [+] sy 2) 5. amenty: parking
S denomination lutheran H H HL'SM (ﬁd) - 6. amenity parking
+] man_made 7 2 i
created by xybot 2 g . amenty: recycling
o Y H [+] shop (4) 8. Lukas Apotheke
A [+] spot (1) T s
¢ S 7y 4 § [+] cuisine (1) 9. amenity: school
B << H J 10. amenity: parking
7 g 8 .4 S oo =E0262451 11. Johanneskirche
% 8 This faceted Linked Geo denomination®
) % g ol Data browser was chiistian_community
o 2 £ e oveloped by AKSW religion: christian
i o L % & & tesearch group. EIITIE 2
3 & rd © 1373805 03104 “ C

Figure 2.1: This is a browser in a linked open geodata.

These projects are focused on the semantics of the web.

30pen Street Maps
4Resource Description Framework
5Linked Data
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Chapter 3

Open Data Benchmarking

3.1 Introduction

In this chapter we make a comparison of the various Open Data of that is in the
Spanish government. It gives us some insight into what elements can be important
in drawing conclusions for the implementation of our Open Data Infrastructure.
Furthermore, we can compare the different Open Data Infrastructures with the

specific UJI Open Data and we observe what elements would be necessary to add.

Therefore, this chapter explain what questions we have chosen first to do the
test. The questions or the reasons to perform benchmark are grouped into two
groups. The first group are questions regarding whether the Open Data Infras-
tructures complies or not with the principles of Open Data. The second group are
questions regarding the Open Data consume spatial data. And then we add some

generic issues.

Once we have specific questions and explained, the next step will perform
benchmark on the following selected Open Data Infrastructure. We make a final

conclusions explaining the key elements.

Finally, we make a few comments on the current situation of UJI Open Data
and specify that similar elements with other Open Data Infrastructure have. This
will help us define the final requirements for which we have relied for the imple-
mentation of this proposed Open Data Infrastructure for the University Jaume
L.

17



18 CHAPTER 3. OPEN DATA BENCHMARKING
3.2 Explanation for the comparative

The first group deals with the principles of Open Data. This is to compare whether

the Open Data maintain the principles or infringe any of its principles.

1. Display datasets. If the datasets are available and view information on

the web portal.

2. Has documentation. If the information is properly documented datasets
as shown in Figure 3.1. It is therefore to recognize if the web site not only
displays information but also displays information about the structure of
each dataset and operations that can be applied to them. Also if it is able

to export the information could be one of the operations.

Calidad del aire en Euskadi durante el 2015

Descargar datos:

SV, (636 KB.) - Estaciones demedicion  po| XLS (2.3 MB.) - Horarios sin validar (iltimos 45 dias)

| XL8.08.5.K,) - Estaciones de medicion

€SV (503 KB.) - Diarios sin validar (ilfimos 45 dias)

| SSY.(6929 KB.) - Hor fas)

| XLS (188.87KB.)- Dia =

| XL8.(26.85 M8) - Dat

[B Tipo: Datos de Informes / Estudios

[ Tema: prevencién y control e a contaminacién, Incicadores amblentales, Atmsfera y cambio climético

) Etiquetas: aire, caidad, ontaminacion, red vigianca

Fuente de datos:

Gobierno Vasco | Departamento de Medio Amblente y Polftica Terrtorial

o Fe 1/01/2015
© Fecha de fin de datos: 31/12/2015

Descripcién

£l departamento de Medio Amblente y Politica Territorial del Gobierno Vasco se encarga de controlar y vigilar a través de la Red de Control de Calidad del Aire los niveles de contaminacién
en la Comunidad Auténoma Vasca, en cumplimiento de la obligacién que tienen las Comunidades Auténomas de evaluar la calidad del aire en su territorio.

Esta Red dispone de analizadores y sensores que miden los contaminantes que marca la normativa en materia de calidad del aire, principalmente diéxido de azufre (S02), 6xidos de
nitrégeno (NO y NO2), 0zono troposférico, mondxido de carbono (CO), benceno y particulas en suspension (PM10 y PM2.5). Ademas se miden parametros meteorolégicos como velocidad y
direccion del viento, temperatura, humedad relativa, presién, radiacion y precipitacién.

La Red de Control de calidad del Aire esté integrada por estaciones que se disponen por todo el territorio vasco, actualmente hay 50 estaciones, de las cuales 13 pertenecen a actividades
industriales. Estas estaciones permiten medir la contaminacion de fonco en condiciones naturales, la calidad del aire en zonas urbanas y también entornos industriales. De forma general se
clasifican segn el area donde estén; rurales, urbanas o suburbanas y segiin el origen de la contaminacién que este recogiendo; tréfico, industria o fondo (cuando es una mezcla de varias
fuentes). Ademss de estaciones fijas en la Red también se dispone de equipamientos moviles para poder realizar campanas indicativas en diferentes puntos del territorio.

Este conjunto de datos pone a tu disposicién los datos recogidos por la Red de Control de la Calidad del Alre en formatos reutiizables y actualizados diariamente. Ademss, puedes obtener
I0s datos histdricos de afios anteriores en el Catdlogo de datos.

Envianos tu opinién

Comenta este conjunto de datos. Tu opinién nos ayuda a seguir mejorando

Figure 3.1: Euskadi Open Data Infrastructure view displaying the information of

a dataset.

3. Which formats use. If the information can be exported and specify which

formats as shown in Figure 3.2.
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Cataleg de Dades Obertes

Cercar

Entreu les paraules clau per fer la cerca. Podeu fer Us també dels filtres laterals
Mostrar descripcié estesa

S'han trobat 3 resultats en la cerca realitzada Descarrega el cataleg en format RDF
Ordenanga: Administracié electronica (Ordenanga basica) Formats disponibles

Tipus d'actualitzacio: Anual

Ordenanga: Administracié electranica (Ordenanga consolidada) Formats disponibles

Tipus d'actualitzacié: Anual

Punts wifi Formats disponibles

Lovwn ] oo ] ceo |
W SIS

Tipus d'actualitzacié: Mensual

Figure 3.2: Barcelona Open Data Infrastructure view displaying a datasets with

their available formats.

4. Registration required. If a registration is needed to access the data.
5. Payment required. If you need to pay to use the data.

6. Violates some principles. If you violate some other principle, which spec-

ify.

The second group deals with the GIS component. This is to compare whether
the Open Data can be considered an application that meets the definition GIS.
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. Has GIS capabilities. It has any GIS component as shown in Figure 3.3.

Spatial Data. Which spatial data manage the Open Data.

Spatial Analysis. If the Open Data process spatial analysis.

. Display Spatial Data. If the Open Data can display geographic informa-

tion.

rrrrrrrrrrrrrrrrrrrrrrrr

¥ Diputacién de Castellén
2.2 desiuchras y squpariaio ocaes (L 2014

Figure 3.3: Castellén Diputaciéon Open Data Infrastructure view displaying a map

in a dataset.

Other questions that we considered for the comparison we include the following.

11.

12.

13.

14.

Has a tutorial. If there is any guide on how to use the Open Data.

Number of datasets. The number of datasets have the Open Data.

Users can contribute. Users can interact with the Open Data, ie, they
may propose new datasets or may contact the administrator of the Open
Data.

Has an API REST service. If the Open Data has a REST API for third-
party applications can consume the data in your apps as shown in Figure
3.4.
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Lista de datasets disponibles

:: Asignaturas Show/Hide | List Operations = Expand Operations = Raw

ﬂ /asignaturas
ﬂ /asignaturas/{id}

/asignaturas/{asignaturald}/aulas
/asignaturas/{asignaturald}/aulas/{id}
m /asignaturas/{asignaturald}/aulas/{aulald}/fechas

ﬂ /asignaturas/{asignaturald}/aulas/{aulald}/fechas/{id}

Figure 3.4: UJI Open Data Infrastructure view displaying a REST API documen-

tation of available datasets.

3.3 Results

OD Name | OD Url

Euskadi | http://opendata.euskadi.eus/w79-home/es

Valencia | http://www.gvaoberta.gva.es/open-data

Barcelona | http://opendata.ben.cat/opendata/ca

Spain http://datos.gob.es/

Aragon http://opendata.aragon.es/

Navarra http://www.gobiernoabierto.navarra.es/es/open-data

Castellon | http://opdipcas.alfatecsistemas.es:8081/organization/diputacion-de-castellon

Table 3.1: Open Data Names and Urls.
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Table 3.2: Open Data Results.
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The following conclusions may be drawn.

o The high number of datasets is not relevant. What is important is the quality
of the data. FEuskadi datasets are very well designed, whereas the open state

data are merely independent unrelated files.

e One of the requirements of an Open Data is to display the information in a
clear and understood by the user. We have found 4 Open Data Infrastruc-
tures that do not show the information in a simple and understandable way.
Display information is on the portal both their values and the structure of
the dataset.

e The documentation is important to show how the dataset part. It helps
to use. We have found up to 5 Open Data Infrastructures which have no

documentation.

o The formats offered by each open data varies each and in most cases are

provided two or more formats.

e All Open Data Infrastructures studied does not require payment or services

are offered for use.

e Only 3 Open Data Infrastructures found using spatial data. Only two of
them display information through a map and none of them processed some

kind of spatial analysis.

e 3 Open Data Infrastructures has some sort of tutorial to help users suc-
cessfully using the tool. Only one encourages active participation through

contests of ideas.

3.4 Current Status of UJI Open Data

As seen in the above comparison, the UJI Open Data has some other limitations

on the Open Data compared

o The datasets are not explained by their structure.

o The datasets are not displayed clearly.
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The datasets are available in various formats.

It does not have any geographic component.

There is no guidance, nothing is displayed. Only formats that are available.
There is no contact to propose new datasets or warn of an error.

There is no API Rest.



Chapter 4

Open Data Development

4.1 Introduction

This chapter explains how we design and implement the proposal to improve the
UJI Open Data. We have choosed the requirements drawn from the previous
chapters. The firts step in section 4.2 is a brief summary of the requirements we
have assumed.

In section 4.3 we explain briefly what technologies we used. The Open Data
Application is basically divided into three logical parts.

The sequence of steps from a dataset is created until it is used by an application
called lifecycle[den Broek et al., 2013]. In section 4.4.1 we talk about the part of
the administration. This part is responsible for managing information on the Open
Data by the admin users. In section 4.4.2 we talk about the documentation site.
In the documentation the Open Data shows all information about each datasets
as its definition or their attributes. In section 4.4.3 we talk about the web service
of the Open Data to communicate with external apps.

Finally, the last section we talk about some case studies in section 4.5. The
first case study is about the departments of Universitat Jaume I in section 4.5.1.
With this example, we use the import option to get information from the current
UJI Open Data.

The second case is about the waste containers of Universitat Jaume I in sec-
tion 4.5.2. With this example, we show how to consume data in a mobile applica-
tion from the UJI Open Data.

25
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4.2 Requisites

We need to define and specify the requirements for implementation of our Open
Data. In section 2.3, we make a definition of Open Data and in section 2.4 we
make a GIS definition applied to Open Data. Now we apply the theory to specify

how the implementation of an Open Data system is defined.

This proposal should not be understood as a closed work. It is a starting point
in the work and development of a tool that may be of interest not only for this

university, also for any institution.

An open data contains a number of datasets. A dataset is a collection of
information that contains a number of data type. This data type can be a string,

a number or a spatial data as a point or a polygon.

A dataset can contain additional information related to the dataset that help
better describe the dataset. This information is called metadata. Metadata
may help to create order in datasets by describing, classifying and organizing
information|[Zuiderwijk et al., 2012]. In our open data we considered as metadata
a contact email, a text description of the dataset and a location that determines

a central point of the dataset if it uses spatial data.

We need to use a technology that allows to visualize the spatial information
on a map. In Web 2.0 user interaction is done through web forms. We need a
tool that allows to add spatial data using a web form and anyone can understand
the process of adding information on any dataset. Furthermore, the Open Data

documentation must be well explained.
The Open Data uses json, csv and GeoJSON. They are open formats.

Using information from each dataset the Open Data has to be able to perform
spatial processes. As discussed in section 2.4 a spatial process is an operation on

the data returned by another spatial information.

To complete the Open Data we need to implement a RESTful API. A RESTful
APT is an application program interface (API) that uses HTTP requests to get
information or send information|Techtarget, 2015]. We explain in section 4.4.3

this web service.
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4.3 'Technologies

As we mentioned in section 1.1, Web 2.0 was a change that allowed users to
interact on web applications. There are many Web 2.0 tools such as blogs or
social networks. Therefore, it has been considered to implement the Open Data
infrastructure as a web application. In addition, we selected nodejs as server-side

application. According to Wikipedia:

Node.js is a development platform built on top of Google’s V8 JavaScript virtual
machine. While JavaScript engines (including V8) are traditionally run in Web
browsers to form the client side of aclient/server application, the Node.js libraries

are focused on building server-side applications in JavaScript.
Then we can list the following advantatges:

1. Node.js uses the same language on the server side and the client.

2. Oriented management to manage inputs and outputs. This is especially

important for applications with a high number of requests, as in our case.

3. Designed to manage access to databases.

Node.js is not recommended for heavy applications. It is designed to manage
large number of communications between clients and servers|Iscar, 2015]. There
are many projects using Node.js. LinkedIn, the business-oriented social networking
service uses Node.js. GitHub, a web-based Git repository hosting service uses
Node.js.

In Node.js, the framework for building web applications is called Express. Ac-

cording to Wikipedia:

Express is a minimal and flexible Node.js web application framework that

provides a robust set of features for web and mobile applications.

We decided to use MongoDB as the database because it works with JSON and
Node.js works fine with MongoDB. According to Wikipedia:
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MongoDB (from humongous) is a cross-platform document-oriented database.
Classified as a NoSQL database, MongoDB eschews the traditional table-based
relational database structure in favor of JSON-like documents with dynamic
schemas (MongoDB calls the format BSON), making the integration of data in

certain types of applications easier and faster.

Finally, to display the spatial data on a map we decided to use Leaflet.js.
According Leaflet.js:

Leaflet is the leading open-source JavaScript library for mobile-friendly
interactive maps. Leaflet is designed with simplicity, performance and usability

in mind. It works efficiently across all major desktop and mobile platforms.

There is a virtual machine with a version of the Open Data Infrastructure. We

have used a Amazon Virtual Machine!. The address are:

» Documentation site: http://54.200.166.214:3000/
« API service for Departments: http://54.200.166.214:3000/api/Departments

o Administrator site: http://54.200.166.214:3000/structures (We do not rec-

ommend access this area for safety)

4.4 Life Cycle

The sequence of steps from a dataset is created until it is used by an application
called lifecycle[den Broek et al., 2013].

The life cycle is divided in two sections. In section 4.4.1 an admin can add a
new dataset, can add new fields in a dataset and can add spatial data in a dataset.
This section is responsible for adding new data. The other section is responsible for
display data, both section 4.4.2 and section 4.4.3 display the same data in different
way. In section 2.5 we conclude the documentation must be a well explained. In

section 4.4.3 we explain about a external application can use one of our datasets.

L Amazon Web Services
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4.4.1 Administrator

The task of the user admin is to manage the information in the Open Data. An
user admin can add new datasets as shown in the Figure 4.1. When a dataset is
created, it does not contain any data. The Figure 4.2 shows a list of the datasets
available. We have two options, to manage the structure of each dataset and to

manage the content of each dataset.

ADD NEW DATASET

Name (required)
Contact (required)

Description (optional)

Center Location {optional)

39,94472

o4 G
Almazora /
Almassora

-0,06407

15

Create Dataset

Figure 4.1: When we are creating a new dataset, we have the following view where

we have to add a dataset name, a email contact, a description and spatial point.

Structure List

Show 10 4 entries Search:

Name Description Contact Actions

Dep: p the dataset of uji dep albert@uji.es Structure  Dataset

WasteContainer Represents the dataset of wate containers of Universitat Jaume | albert@uii.es Structure  Dataset

Showing 1 to 2 of 2 entries Previous - Next

Figure 4.2: You can view the list of datasets through a table consisting of a series
of values such as name, description, contact and two buttons to access the dataset

structure and content of the dataset.

When a dataset is created, it does not contain any data. The next step will be
to add new fields in Figure 4.3 shows that the different types of data held by the
Open Data.
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Add Field
MName Field

Type Field

text

Required

Description

Add Field

Figure 4.3: When we are creating a new field for a dataset, we need to add a name,

type, if the data is required and a description.

The Type Field is a selector in the web form that shows the different types of

data of the Open Data Infrasctructure. The types that are available are as follows:

o Text can represent a string or simple text.

o Number can represent a integer o floating number.
o Url represents a link of internet.

« File represents a binary file like a image or pdf.

o Point represents a location point in geojson format.
o Line represents a linea in geojson format.

« Polygon represent a polygon in geojson format.
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There are a more functions like, delete a specific field, import data from an
external source and eliminate the dataset. These functions are in the same view

in Figure 4.4

Remove WasteContainer Structure

Delete WasteContainer

Import JSON
url JSON

Import Url JSON

Figure 4.4: In a dataset there are other functions like to remove dataset and to

import data.

The dataset view can display the information of the dataset. If the dataset has
a spatial data, the dataset view shows a map displaying the values contained in
the dataset. In Figure 4.5 we can see the dataset view. An admin user can add a
new value, edit or delete it. We can also add new values through a web form as

shown in Figure 4.6
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Figure 4.5: In a dataset view, we can see information data in a table and in a map.

/ &
Structure List Departments

*

1 56267924c03169¢f15aa198eDep.
2 56267924c031691150a198f Dep.
3 56267924c0316¢1152a1991 Dep.
4 S6367930c03169¢115321992Dep.

5 56207924c03169115aa1995 Dep.

id RombreCA
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- o RN
Grupo Reyes /. GTupo Sahjosé,
y S brero
nombreES
de Fillogia i Cultures EuropeesDep. de Filologia y Ci

de Traducci6 | Comunicacié  Dep.

de Filosofia i Sociologia Dep.

Enginyeria Quimica Dep.

de Matematiques Dep.

de Dep.

~ &

nombreEN

de

European Philology and

de Filosofia y Sociologia
de Ingenierla Quimica
do Mateméticas

de Finanzas y Contabildad

& 56267924c0316115aa1990Dep.
9 562679a4c031691153a1994 Dep.
1056267924c03169f1533996 Dep.

1156267924c031691153a1993Dep.

Dep.

de Citncies de la Comunicacié. Dep.

de Dret Privat Dep.

dEconomia Dep.

dEducacis Dep.

e

de Ciencias de la C

Department of
Department of Philosophy and Sociology
Department of Chemical Engineering

Department of Mathematics

Department of i

Department of English Studies

de Derecho Privado

de Economia

de Educacion

Department of Private Law
Department of Economics

Department of Education

1.
3

el acronimopolygon  Actions
File Download  Edit

TRCO  File Download  Edit

it fis. i s/ File Download  Edit
hitp:/fwww.quijles/ 10UI  File Download  Edit
hitpi/iwww.mat.ujies! MATE  File Download  Edit
Flle Download  Edit

hitp:/fwww.ang.uj es/ File Download  Edit
Flle Download  Edit

hito:/fwww.dpr.ujics/ DEPR  File Download  Edit
hito:/fwww.eco.ujles/ ECON  File Download  Edit
hitpi/iwww.edu.viies! EDUC  File Download  Edit




4.4. LIFE CYCLE 33

Add some row
ADD ROW

nombreES (Not required)
nombreCA (Not required)
nombreEN (Not required)
url (Not required)
acronimo (Not required)

polygan (Not required)

|
v/ a7 mercadona
v 4

[
[ / Mercagana

Reyes Grupo §an‘Jusé
Obrere

Ly

Cerdmica "

—
CLeaflet | © OpenStreatiap contriblitors.

Add Row

Figure 4.6: In a dataset view, we can add a new value in a dataset. Each value
depends on the structure of the dataset previously created.
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4.4.2 Documentation

UJl Open Data

UJI Open Data is a final master thesis for Erasmus Mundus Master of Science in Geospatial Technologies

List of Datasets

Departments Represents the dataset of uj departments albert@uji.es

WasteContainer Represents the dataset of wate containers of Universitat Jaume | albert@uji.es

©2016 Universitat Jaume |

Figure 4.7: The documentation shows the list of the datasets where each dataset

have one button to see the detail of each dataset.

The documentation shows the view that displays all the information of the datasets.
The main part shows the list of datasets as shown in Figure 4.4. If we access to
the documentation view of a dataset in Figure 4.8 we see how information is rep-
resented on a map and on a table. Then in Figure 4.9 shows the options to export
the information and format are cdv and information relating to each of the fields
that make up the dataset.



4.4. LIFE CYCLE 35

Departments

Represents the dataset of uji departments

o
N
s
.
AN
vnlo
e/
. ——]
) o
Grupo San’José. # *
Datasetuiist
# _id nombreCA nombreES nombreEN url acronimo  polygon
1 56ae79a4c03169ef15aaf98e  Dep. de Filologia i Dep. de Filologia y Department of European htp://www.fil.uji.es/ polygon
Cultures Europees Culturas Europeas Philology and Cultures
2 56ae79adc03169ef15aaf98f  Dep. de Traduccié i Dep. de Traduccién y Department of Translationand  http://www.trad.uji.es/  TRCO polygon
3 56ae79a4c03169ef15aaf991  Dep. de Filosofia i Dep. de Filosofia y Department of Philosophy and http://www.fis.uji.es/ polygon
Sociologia Sociologia Sociology
4 56ae79a4c03169ef15aaf992 Dep. d'Enginyeria Dep. de Ingenieria Department of Chemical http://www.qui.ujies/  1QUI polygon
Quimica Quimica Engineering
5  56ae79a4c03169ef15aaf995 Dep. de Matematiques  Dep. de Matematicas Department of Mathematics http://www.mat.uji.es/  MATE polygon

Figure 4.8: The upper part of the documentation view shows a map and a table

with the information of the dataset.

Export
JSON Format

CSV Format

Fields of Departments

Field: nombreES
type: text

required: false

description: Represents the spanish name of department

Field: nombreCA

type: text
required: false

description: Represents the valencian name of department

Figure 4.9: The documentation view shows two links to export in different formats

and the information of each fields of the dataset.



36 CHAPTER 4. OPEN DATA DEVELOPMENT

Finally, in Figure 4.10 the documentation view shows a different spatial analysis

with the definition of each and how to use it is.

Spatial Analysis

Jcenter

Description: takes a FeatureCollection and returns the absolute center point of all features.

Example: /api/Departments/center
/centroid

Description: takes one or more features and calculates the centroid using the arithmetic mean of all vertices. This lessens the effect of smallislands and artifacts when calculating the
centroid of a set of polygons.

Example: /api/Departments/centroid

Jenvelope

Description: returns a rectangular Polygon that encompasses all objects.

Example: /api/Departments/envelope

Jextent

Description: takes a set of features, calculates the extent of all input features, and returns a bounding box,

Example: /api/Departments/extent

Figure 4.10: The documentation view shows list of available spatial analysis.

4.4.3 API

A RESTful APl is an application program interface (API) that uses HTTP requests
to get information or send information|Techtarget, 2015]. The role of API is to
generate a communication with other applications such as mobile applications. In
section 4.5.2 we see a case study where an iOS application consumes information

from a dataset.

Among the requests that can be performed through this API it is to view the
information of each of their values, but as seen in the section 2.4 can also perform
spatial analyzes an entire series. For example, the spatial analysis that have been

proposed are as follows:
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Name Description of Spatial Analysis
center returns the absolute center point of all features
centroid calculates the centroid using the arithmetic mean of all vertices
envelope returns a rectangular Polygon that encompasses all objects
extent calculates the extent of all input features, and returns a bounding box
merge returns a single merged polygon feature. If the input polygon features
are not contiguous, this function returns a MultiPolygon feature
nearest takes lat and Ing params and returns the point from the set closest
to the reference
pointonsurface | returns a Point guaranteed to be on the surface of the feature
tin creates a Triangulated Irregular Network, or a TIN for short,

and returned as a collection of Polygons

Table 4.1: Spatial analysis.

4.5 Case studies

The following case studies are examples of how we can use the open data. The

first example in section 4.5.1 is a dataset about waste containers in which we will

show how a mobile application can consume the data. The second example in

section 4.5.2 is a dataset of the departments in which we will show how to import

data from another open data.

4.5.1 Departments

Step 1: Getting the department information

We can access to UJI Open Data?. As can be seen UJI Open Data has six datasets

in the next list and in the Figure 4.11

e OpenCourseware

¢ Guies docents

2UJI Open Data
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Sapientia: Humanes i socials
Sapientia: Juridiques i economiques
Sapientia: Tecnologia i experimentals

Ubicacions dels departaments

Dades obertes a la Universitat Jaume |

Amb la iniciativa de dades obertes, es forment al
transparéncia, la participacio i la colaboracié entre tots
els actos que poden estar intersats en fer servir eixes
dades publiques, entre altes, les propies
administracions, les empreses i els ciutadans.

Prenent com a referéncia alguns projectes d'universitat

espanyoles i europees, el projecte de dades obertes de z
la UJI vol obrir les dades corporatives que poden ser
de tal forma que todos esos datos pueden ser ficilmente

d'interés public.

Cursos OpenCourseware Ubicacions dels departaments
Formats: Formats:

Guies docents Sapientia: Tecnologia i experimentals
Formats: Formats:

Sapientia: Humanes i socials Sapientia: Juridiques i economiques
Formats: Formats:

Sapientia: Juridiques i economiques Sapientia: Humanes i socials

Formats: Formats:

Sapientia: Tecnologia i experimentals Guies docents

Formats: Formats:

Figure 4.11: UJI Open Data shows that has only six datasets.

As explained in the section 3.4, this open data has many limitations. So the

first step we do is add a new dataset as shown in Figure 4.13. But firts, we need

to understand the Department Location dataset in this link:

http://ujiapps.uji.es/lod-autorest /api/datasets/ubicaciones/departamentos

- {
nombreCA: "Dep. d'Estudis Anglesos",
nombreES: "Dep. de Estudios Ingleses",
_id: "1882",
nombreEN: "Department of English Studies",
url: "http://www.ang.uji.es/"
Y

Figure 4.12: UJI Open Data Department Row

If we study a entry, in Figure 4.12, we can understand the fields which are as

follows:
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Field Value

nombreCA | represents the name of department in valencian language
nombreES | represents the name of department in spanish language
nombreEN | represents the name of department in english language
url represents url of department

acronimo represents acronym of department

Table 4.2: Department Location Fields.

Step 2: Creating the department dataset

The second step is to create the Departments dataset. Firstly, we create the

Department dataset as shown in Figure 4.13

Figure 4.13: This is the view where we can create a new dataset.

Now, in Figure 4.14 we need to add this fields in the dataset and then, in Figure

4.15 we import the information with the next link:

http://ujiapps.uji.es/lod-autorest /api/datasets/ubicaciones/departamentos
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Add Field
Name Field

nombreES

Type Field

text

Required

Description

Represents the spanish name of department

Add Field

Figure 4.14: This is the web form where we can add a new field in the dataset.

Import JSON
url JSON

http://ujiapps.uji.es/lod: est/api ibicaciones/departamentos?format=JSON&full=true

Import Url JSON

Figure 4.15: This is the web form where we can import data from other Open
Data Infrastructure

Step 3: Adding a polygon field in the dataset

The next step is to add a new polygon type because this dataset do not have
spatial data as shown in Figure 4.16. We also need to update each row with a new
polygon field attribute.
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Structure List Departments

Figure 4.16: When we import a dataset without any spatial data, it only displays
a table with the information

In Figure 4.17, we need to add a new field with a polygon type.

Add Field
Name Field

polygon

Type Field

Polygon

Required

Description

Represents polygon department

Add Field

Figure 4.17: If we add a new field to an existing dataset, you have to edit each of

their values manually.

Step 4: Drawing polygons for the dataset

The dataset has a geographic datatype. We can add a new department row, or we

can edit an existent department. We edit the existents department in the dataset.
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Figure 4.18: Sequence of figures where is shown the process of edition of a polygon.

In Figure 4.18 there is a sequence of figures as we can modify a polygon by
clicking the mouse. If we click on the polygon icon, we activate the mode of
creation a polygon. Now, we can click in different places and the last click must
be the same than the first. When you finish, the first polygon dissapears and the
second polygon conforms. In addition, the GeoJSON input is updated. Finally, if
we want to modify a polygon, we have two options, if you double click on a vertex

will disappear. We can also drag a vertex to change its position.

Notice that the way to create and edit a polygon try to be as simple as possible.
Once we have updated all departments, we returned to the previous window. We
have a map that shows the polygons departments and shows a table with the

departments.
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-
Grupo Reyes Gru
Datasetuist
' nombreca nombrees nambreEN w acronimo _ palygon
1 56ae79a4c03169ef15aaf98e Dep. de Filologia i Dep. de Filologia y Department of European ttp:/Awww.fil.uji.es/ Ppolygon
Cilres uropess | Coran Ewopems | Pilogy and Cures
2  56ae79adc03169ef15aaf98f  Dep. de Traduccit i Dep. de Traduccién y Department of Translation and  http:/www.trad.uji.es/ =~ TRCO polygon
Comamencs Conmescin o
3 56ae79a4c03169ef15aaf991 Dep. de Filosofia i Dep. de Filosofia y Department of Philosophy and  http://www.fis.uji.es/ polygon
Sehisega ek i
4 56ae79adc03169ef15aaf892  Dep. d'Enginyeria Dep. de Ingenieria Department of Chemical ‘http:/Awww.qui.uji.es/ eV} polygon
Quiricn s
5 15aaff Dep. de Mate Dep.. é Department of Mathematics http://www.mat.ujies/ | MATE polygon
6  56ae79a4c03169ef15aafa97 Dep. de Finances i Dep. de Finanzas y Finance and A FICO polygon
Comptabitar Conationa hocouming
7 soasTandcosTosf a3 Dep.dEstuds Arlesos  Dep. o Estcios " elygon
ngeses
5 Soas79nAct100e 1508990 | Dop. do lonciescela | Dep. o Clencis dola " elygon
Comunicacié ‘Comunicacién sciences.

Figure 4.19: Final result when we have edited the dataset entirely.

We are done. We were able to update the dataset of UJI departments in our

system by adding a new field of polygon spatial type.

4.5.2 Waste Containers

Step 1: Creating the waste containers dataset

The first step is to create the waste containers dataset as shown in Figure 4.20

ADO NEW DATASET cenTER Focus MAPViEW
Nome (reired) , o, S,
WasteContainer L Fout -
P <,
Contact lsquired
aber@uios : lw
"

Description (optional)

Center Location (optional)
39,9941856393816
0,06813883781433105

.

Create Dataset

Figure 4.20: This is the view where we can create a new dataset.

The next step is to add some fields as shown in Figure 4.21.
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Field | Type Value
type | text represents the type of a container
count | number | represents the number of containers in this point
point | point represents the location of a container

Table 4.3: Description of each field of waste containers dataset.

Add Field

Name Field

type

Type Field

text

Required

Description

Description Represents type of wate containeri

Add Field

Figure 4.21: This is the web form where we can add a new field in the dataset.

Finally, we add some values in the dataset in Figure 4.22.
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Add some row
'ADD ROW
type (Not required)

organic recycling collection

count (Not required)
1

point (Not required)

{'type:"Feature","properties”:{},"geometry":{"type":"Point", inates":[-0. 39, 195413}
7 S

Add Row

Figure 4.22: This is the web form where we can add a new field in the dataset.



46 CHAPTER 4. OPEN DATA DEVELOPMENT

Step 2: Consuming the waste containers dataset

t »f oy ~ & S,
P N = - Fo Y A3
4 »/ A X RO
g ) &
g @ \
. Q X |
: Q i P
e ;

Datasetuist

d type count point
56c89433009beat23032202d paper recycing collection point
56c89471609beac230322a2e paper recyciing collection point
56c8948ce09beas2303a2a2! glass recycling colletion

56c894f2609b2a62303a2a30 battery recycing collection point
56c8950ee09bea62303a2a31 battery recycing collection point

56c89530609beac2303a2a32 organic recyciing collection point

56c8954be00beac2303a2a33 organic recyciing collection point

Figure 4.23: This is the documentation of waste containers dataset.

Now that we have the dataset ready, we create an app for ios but first we have
to consult the documentation for information dataset. We want to consume this
information in our mobile application. Figure 4.23 and Figure 4.24 show the

documentation. The mobile app requires only two requests:

» Get containers /api/WasteContainer

» Get container by id /api/WasteContainer/id
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Fields of WasteContainer

Field: type

type: text
required: false

description: Represents type of wate container

Field: count

type: number
required: false

description: Represents the number of containers

Field: point

type: point
required: false

description: Represents the location of the container

Figure 4.24: This is the fields of waste containers dataset.

For simplicity, the test program was developed in iOS for iPhone. The source

code is available in this link:

https://github.com/agescura/UJIWasteContainers

We have designed an application with three views. The first view shows a map
with the different containers. The second view is a table with information of the
containers and, finally, the third view shows the detail of a container with a map

showing its location. The Figure 4.25 shows this views.



48

oo+ v

Waste Container Count: 1

CHAPTER 4. OPEN DATA DEVELOPMENT

[E] glass recycling collection
= 1 containe s
3, e
cwin
Carrier T B5EPM

- Cartir w57 PM -
Waste Containers List

Type:  battery recycling collection
Count: 1

Waste Container Type: glass recycling collection

Figure 4.25: This is the iOS views.
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Open Data Feedback

The feedback has helped us to detect errors. In our case the feedback was focused
on a developer who uses our datasets. The classmates did the feedback of the open

data.

5.1 Test

We are going to develope an mobile app that shows the Almassora’s drugstores
information. To do this project we need an dataset of drugstore from our Open
Data with specific information of each drugstore as shown in Figure 5.1 and Figure
5.2.

The functions we designed to build the applications are as follows:

e To get drugstore name list.
e To get each drugstore information.

o To get the nearest drugstore.

5.1.1 To get drugstore name list

To get the drugstore list we can use the next request:

http://<servername>/api/drugstoresAlmassora/

49
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DrugstoresAlmassora

Represents the dataset of drugstores information of Aimassora city

& < V1872
upd Pio
q sy 8 4 4 A g
57 : .
/’ / Almassora 1./
Vila-real
. Leaflet | © OpenStreetMap contributors.
Datasetuist
#  _id name point address telephone
1 56a4e726d1892e2a37a3b742 Farmacia Berta Mallol point C/Jests y Maria, 143 12550 Aimassora Castellén Espaia 964035548
2 56ade7eld1892e2a37a3b743 Farmacia C. Grau point C/ Trinidad, 27 12550 Almassora Castellén Espafia 964560710
3  56a4e853d1892e2a37a3b744 Farmacia C. Serra point Av. José Ortiz 76 12550 Almassora Castellon Espaia 964560721
4  56ad4eBb6d1892e2a37a30745 Farmacia Clausell point C/Sant Pasqual, 13 12550 Aimassora Castellon Espaia 964560237
5  56a4e969d1892e2a37a3b746 Farmacia Fuentes point C/ Alcora, 240 12550 Aimassora Castellon Espana 964560555
6  56a4e90201892e2a37a30747 Farmécia Moragrega point  Av. Nueve de Octubre, 123 12550 Almassora Castellon Espafia 964190990
7  56ad4eal0d1892e2a37a3b748 Farmacia P. Grau point Av. José Ortiz, 7 12550 Almassora Castellon Espafia 964560678
8  56adealed1892e2a37a3b749 Farmacia Piquer point Av. Castellén, 24 12550 Almassora Castellon Espana 964560411
9  56a7¢176b9c67d247168ef6f Farmacia Marta Arenés point C/ Sant Lluis, 2 12550 Almassora Castellon Espafia 964028471

Figure 5.1: This is the documentation view of the drugstore dataset.

1. Access the documentation and access to open data dataset drugstore.

2. Study the attributes of this dataset.
Exercise: Do you like dataset documentation?

5.1.2 To get each drugstore information

Exercise: Make a request to return only one drugstore.

5.1.3 To get the drugstores are within a certain distance

of our location

1. Access the documentation and access to open data dataset drugstore.
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Export pdf

Fields of DrugstoresAlmassora

Field: name
type: text

required: true

description: Represents the name of each drugstore of Aimassora City

Field: point
type: point

required: true

description: Represents the location of each drugstore of Almassora Gity

Field: address
type: text

required: true

description: Represents the address of each drugstore of Aimassora Gity

Field: telephone
type: number

required: true

description: Represents the telephone number of each drugstore of Almassora Gty

Spatial Analysis

Inearest

Description: takes lat and Ing params and retumns the point from the set closest to the reference

Example: /api/D Ing=39.943329

Jenvelope

Description: retums a rectangular Polygon that encompasses all objects.

Example: /api/DrugstoresAlmassora/envelope

Figure 5.2: This is the documentation view of the drugstore dataset.

2. How you can make special requests.

Exercise: Use /nearest to get the nearest drugstore.

5.2 Results

The following are the most relevant of the comments.

e The documentation is clear, but they needed a tutorial with some example

of use of dataset.

o The map of the documentation only shows each rows (points, lines or poly-

gons). The map should show all responses of the API. It would be a way to
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test the queries.

o They liked much the API returns certain spatial queries.



Chapter 6

Conclusions and Future Work

6.1 Conclusions

This work has been divided into two distinct parts. Firstly, we performed an
analysis of the principles of Open Data and GIS components applied to Open
Data Infrastructure. Followed have made a comparison with different Open Data
Infrastructure that are running today. Secondly, we have developed a proposal for
Open Data Infrastructure in Universitat Jaume I based on the above analysis and
adding more functionality as the different components GIS.

The following are the improvements we have made:

o The information of each dataset is displayed both in a table and on a map if
it contains spatial data. The structure of each dataset is also shown in the

documentation.

e It can handle information for each dataset, such as creating a new dataset,
edit its content and add new fields. In addition, we can import information

from an external repository.

e You can use spatial data in datasets, points or polygons. We can display
information on a map, and through, the REST API, we can perform spatial
queries, as obtained, for example, the central point or the envelope of all

points.
We have considered three GIS components:

23
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« To manage spatial data. The management of geographic information
using the format GeoJSON. Thanks to this format we can edit the geographic

information.

« To display spatial data. Leaflet.js using a map we were able to visualize

the geographic information.

« To process spatial Analysis. Using Turf.js have been able to make a

spatial analysis inserted in our REST API Open Data Infrastructure.

Finally, what contributions can have our proposal?

We have seen two case studies, departments and waste containers, two possible
examples of how it can serve our proposal.

In the case of departments in section 4.5.1, we have imported information on
the current UJI Open Data. We added a polygon field and then we edited each
of the values for a polygon that emulates an apartment. The result is a spatial
dataset with the information they had each department and the polygon that have
added. This information can now be used through our API or it can be exported
in CSV format or JSON.

In the case of waste containers in section 4.5.2, we have created a dataset with
a point field and have added a few values. The result is a spatial dataset with a
series of points. With the API running, we have created a mobile application that
consume this data. Thus, with this example, we have seen what would be the life

cycle of an Open Data Infrastructure.

6.2 Future Work

As future work we have estimated the following points

o To add more data types like a circle, a color, or other types.

o If we deploy the Open Data Infrastructure in Universitat Jaume I, we need

to know what kind of metadata we need.

o It has implemented a system user through a registration and a login. We

can improve the participation of the Open Data if we allow users to edit the
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datasets even a row of a dataset. There may be responsible for the dataset
for drugstores and each drugstore could manage their own information. This
technique is called ACL. An access control list (ACL) is a list of permissions
attached to an object. An ACL specifies which users or system processes are
granted access to dataset information. [ACL, 2016].

\ Sign In to Open Data

Username

Password

& Forgot your password?

Figure 6.1: Open Data Login Example

¢ We need to add the recommendations of the feedback in section 5.2.

e In section 4.2 we decided some restricts. The system only allowed one file
type in a single dataset and it only allows in a dataset a unique type of
geographic data, ie a single point, line or polygon. We should eliminate
these restrictions.

o Often the best way to improve an application is to keep usage statistics. We
need to implement a statistics page.

e The system now makes few spatial analysis. We will add according to the

needs. For example, we are designing a process that adds an attribute of
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each polygon. The process divides the intersections between polygons and
add each attribute. Something like Figure 6.2

Figure 6.2: Sum Overlapping Attributes
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