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1 INTRODUCTION 

This document is based on the definition of the technical architecture of a system, 
including the technologies to be used, necessary machine interfaces, software 
packages to be developed, infrastructure requirements, and deployment models, to 
develop a tool that visually presents information from the different groups at risk of 
social exclusion in the Community of Madrid, its chronological evolution and identifying 
causes and factors that help make social insertion possible for each group in a way 
that facilitates its understanding.  

The elements above are analysed in this document, which includes the following 
sections: 

 Technological architecture; 
 

 Technologies used; 
 

 Infrastructure requirements; and  
 

 Deployment process. 
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2 TECHNOLOGICAL ARCHITECTURE 

This section explains the technical aspects necessary to develop the system, and the 
architecture to be implemented in order to address some of the main technical 
objectives of the project: 

 Data analysis of Community of Madrid data, obtained from RENTA MÍNIMA DE 
INSERCIÓN (RMIN) application database. 

 Visualisation of the results. 

 Development and deployment of the created system. 

Based on these goals, a tool will be developed, supported by the architecture 
described below. 

The architecture is represented in the following diagram,  which shows the flow of data  
storage, processing, analysis and visualisation through the different pieces of the 
architecture.  

 

Figure 1 – Architecture diagram 

 

We will implement an architecture as the basis of this tool, which will be based on the 
NTT Data – everis reference architecture. 

This reference architecture is a collection of building blocks, which consists of a series 
of technologies and methodologies. 

NTT DATA – everis reference architecture is composed of two levels: 

1. Layer: A group of building blocks that have the same technology / 
methodology. There are eight layers that categorise all technologies / 
methodologies important for the architecture. 
 

2. Building blocks: Each block represents a technology/methodology. There are 
38 building blocks in the architecture. 
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The blocks that will be used in the project for each layer have been highlighted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The technologies chosen for each building block and the descriptions of the use that  

2.1 Data source 

Data and data sources are increasing explosively, and resources and functions are 
also growing to process such a large volume of data. Therefore, data sources have 
become an important element regarding big data. 

Files are one of the possible ways to provide data, and the structure and format of files 
are very diverse. 

In this case, the data source will be the data obtained from RENTA MÍNIMA DE 
INSERCIÓN (RMIN) application database. 

This information is explained in more detail in the deliverable D02.01.Data Source 
Analysis. 

Figure 2 - System architecture 
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Figure 3 – Data Source 

2.2 Data analytics 

Data analysis is a process of optimisation, modelling, transforming and simulation (and 
more) that aims to discover useful information.  

In this project two techniques have been used to classify and analyse the data: 

 Data cleansing 

 Clustering and Data Mining 
 

This information is explained in more detail in the deliverable D04.01.Data Modelling. 

2.3 Data processing 

Data processing is an operation performed on a given set of raw data in order to obtain 
the information required to fulfil specific needs (diagrams, tables, etc.).. 

This section defines the correct process to execute this step in the project. 

2.3.1 Data enrichment 

Data enrichment refers to the process used to obtain an added value from the data for 
the business. 

For the concrete use case of this project, the data provided by the Community of 
Madrid have been complemented with data obtained from the National Institute of 
Statistics.  

For this purpose, it has been necessary to collect demographic information from each 
of the 21 districts of the capital Madrid and from each of the 179 municipalities of the 
Community.  

This information was obtained for the years that are the object of the project that 
ranges from 2002 to 2015. 

2.4 Information storage  

Information storage refers to the different storage types. Depending on certain 
parameters, such as how much storage space is required, how quickly it must be 
accessed, or the information type, a specific type of storage will be required. 
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Figure 4 – Information storage 

 

The following section describes how the data will be stored.   

2.4.1  Relational data storage 

For the data storage, a MySQL relational database has been chosen. The following 
tables will be created in the MySQL model: 

The model consists of three main tables and several master tables. The main tables 
stores information about: 

 expedientes: A table where all information about files are stored. 

 planesinsercion:  A table where insertion plans are stored. 

 trabajadoressociales: A table where social workers info are stored.  

 

Figure 5 - Main tables 

 
All the master tables are related to the file table. This master tables stores information 
about: 
 

 causaextincionm: A table that stores a catalogue of File Extinction causes. 

 continentem: A table that stores a catalogue of continents. 

 distritosm: A table that stores a catalogue of Community of Madrid districts. 

 estadocivilm: A table that stores a catalogue of civil statuses 

 estudiosm: A table that stores a catalogue of study levels. 

 municipiosm: A table that stores a catalogue of  towns into Community of 
Madrid. 

 nacionalidades: A table that stores a catalogue of nationalities. 
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 ocupacionm: A table that stores a catalogue of employment types. 

 paisesm: A table that stores a catalogue of countries. 

 rangoingresosm: A table that stores a catalogue of income ranges 

 ratioexpedientesmunicipiom: A table that stores a catalogue with information 
about the number of files in the Community of Madrid towns calculated over 
total indentifying it from Very Low to Very High. 

 ratioingresosactividadlaboralm: A table that stores a catalogue with 
information about the percentage of work income over total income 

 resolucionm: A table that stores a catalogue of resolution types applied to a 
file. 

 tipofamiliam: A table that stores a catalogue of family unit types. 

 tiposegmentom: A table that stores a catalogue of  segments by continent, 
family unit and antiquity stretch 

 tipoviviendam: A table that stores a catalogue of home ownership types 

 tramoantiguedadm: A table that stores a catalogue of stretch of antiquity of 
the files (less than 3 years old, More than 3 years old). 

 tramoEdadM: A table that stores a catalogue of age range of persons 
identified in a file. 
 

 

Figure 6 - Master tables in relation with main table 

2.5 Decision support/utilisation 

Decision support is a set of procedures based on models to process data in order to 
support decision-making. Decision support uses data and provides an understandable 
interface to get it. 

One of the procedures in decision support is data visualisation. This section describes 
how data is displayed once it has been processed.  
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2.5.1  Data visualisation 

Data visualisation refers to showing data in a graphical format, and it involves the study 
and creation of the visual representation of the data. The primary goal of data 
visualisation is to communicate information clearly and efficiently to users via graphics, 
such as tables, charts and maps. 

In this project, a data visualisation tool allows the user to view data in a graphical way, 
presenting the results of the processes performed with the analysed information stored 
in the relational data base. 

 

Figure 7 – Tool 

 

This tool will be built using Django framework in Python language. In addition, 
JavaScript, Jquery, Google charts, leaflet, Bootstrap, HTML and CSS languages will be 
used: 

 Django: Applied to control the actions that the user can have over the different 
elements displayed on the tool; 

 Javascript: Used to create dynamic web pages; 

 Jquery: A library that provides a quick and easy way to write JavaScript; 

 Google charts: Defines the different charts displayed in the tool; 

 Leaflet: JavaScript library for mobile-friendly interactive maps used to display 
heat maps in the tool. 

 Bootstrap: Library useful to allow for responsiveness. 

 HTML: Describes the structure of the tool visualisations;   

 CSS: Describes the presentation, covering the colours, layout and fonts. 

 



 12 

 

 

DIGIT D1 D03.02. Technological Architecture 
everis Spain 
S.L.U

3 TECHNOLOGIES USED 

In this project, multiple technologies will be used for the publication of results. These 
are the main technologies used in the data analysis and visualisation fields of 
knowledge and are widely supported by different software communities around the 
world. The technologies to be used in each of the blocks of the architecture are 
explained below.  

3.1 Data analytics 

3.1.1 R 

R is a free software environment for statistical computing and graphics. R 
provides a wide variety of statistical (linear and nonlinear modelling, 
classical statistical tests, time-series analysis, classification, clustering, 
…) and graphical techniques, and is highly extensible. 

R includes: 

 An effective data handling and storage facility; 

 A suite of operators for calculations on arrays, in particular matrices; 

 A large, coherent, integrated collection of intermediate tools for data analysis; 

 Graphical facilities for data analysis and display either on-screen or on 
hardcopy. 

 A well-developed, simple and effective programming language which includes 
conditionals, loops, user-defined recursive functions, and input and output 
facilities. 

In this project, R will be used to generate the first version of the classification of files by 
segments and to perform text mining on CSV data. 

3.2 Information storage 

MySQL is considered the most popular open source relational 
database in the world. 

It is ideal for web applications with low concurrency in data 
modification. 

MySQL has the following characteristics: 

 Open source and licence use for free 
 Allows a large subset of the SQL language including some of its extensions 

 Provides availability on a large number of platforms and systems allowing easy 
migration. 

 Allows the selection of storage mechanisms that offer different operating speeds, 
physical support, capacity, geographic distribution, transactions… 

 Allows the management of transactions and being a relational database allows to 
generate relationships between different tables which allows to organize the 
information. 

 Allows secure connectivity. 
 Has replication capability. 
 Allows the indexing of text fields, thus speeding up search of contents. 
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3.3 Web tool and Information gathering 

3.3.1 Amazon EC2 

One of the objectives of the project is to be as agile as 
possible in the creation of prototypes and versions of the 
application.  

The Amazon EC2 (Elastic Compute Cloud) service provides a very fast and easy 
server deployment process, allowing the developers to ignore the details of preparing a 
specific machine or machines for the web application. 

As a service, these web servers also provide great scalability and security, and the 
possibility of choosing the operating system that best suits the needs of the project. 

 

3.3.2 Python 

Python is an interpreted, object-oriented, high-level programming 
language with dynamic semantics. Its high-level built-in data 
structures, combined with dynamic typing and dynamic binding, 
make it very attractive for rapid application development, as well as 
for use as a scripting or glue language to connect existing 
components together.  

Its philosophy emphasises code readability and its syntax allows users to express 
complex concepts in fewer lines of code than in other languages, such as Java or C. 

The Python interpreter and extensive standard library are available in source or binary 
form, free of charge for all major platforms, and can also be freely distributed.  

These were the main reasons for choosing this language as the base of the project.  

Python will be used to develop the business logic of the application and the task 
scheduler to collect the XML.  

3.3.3 Django 

Django is a free and open source  web application framework 
designed for Python that allows rapid development and 
prototyping, taking care of the most common tasks performed 
by web developers so they can focus on writing the app instead 

of dealing with repetitive work. 

Django is the only framework that has the ability to generate admin panels on the fly 
depending on the database schema and table relations. That makes Django the most 
powerful framework available today when it comes to sites where admin panels are 
widely used. This is the main advantage over other frameworks like PHP.  

Some of the benefits that Django offers over other frameworks include the ability of the 
administrator to add new users with specific rights on the fly, as well as to make user 
groups with rights to edit/delete content. It also has a simple but useful design 
(everything that any administrator will ever need is there: action history, 
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adding/updating/deleting content, uploading images/videos/files, etc.), and better 
database handling to provide easy data manipulation, migration, etc. 

3.3.4 HTML & CSS 

HTML (Hypertext Mark-up Language) and CSS (Cascading Style 
Sheets) are two of the most popular core technologies used to build 
web pages. HTML is the language that describes the structure of web 
pages while CSS describes the presentation, covering the colours, 
layout, and fonts. It allows the developer to adapt the presentation to 

different types of devices, such as large screens, small screens, or printers. CSS is 
independent of HTML and can be used with any XML-based mark-up languages.  

These are probably the most commonly used web technologies, for the numerous 
benefits they have as well as their widespread support. HTML is an open technology, 
highly flexible and supported on almost every browser. CSS will automatically apply the 
specified styles to the elements desired. The web pages also load faster and, thanks to 
the simplified structure and location of CSS files, changing the style of an element is 
much easier and faster. 

These technologies will be used in conjunction with Django for the website presentation 
layer. 

Django also provides its own template language to work with HTML, making the work 
easier for developers as it makes the presentation of the application more dynamic. 

3.3.5 JavaScript 

JavaScript is a programming language that is mainly used to create 
dynamic web pages. 

JavaScript is simple language and easy integration is among its main 
advantages, as well as compatibility with most browsers. 

In this project, it will be used to display the graphs and control the actions that the user 
can take with them. 

3.3.6 jQuery 

jQuery is a library that provides a quick and easy way to write JavaScript . 
jQuery takes a lot of common tasks that require many lines of JavaScript 
code to accomplish, and wraps them into methods that can be called with a 
single line of code. 

jQuery also simplifies a lot of the complicated aspects of JavaScript, like AJAX calls 
and DOM manipulation. 

3.3.7 Google charts 

Google charts is a charting library that runs across devices including 
iPhone, iPad, Android, Windows Phone, desktops, etc. This allows for 
creating rich dashboards that work on all devices without compromising 

the maintainability or functionality of the web application. Charts include several 
attractive themes resulting in lightweight, beautiful and responsive dashboards. 

The different charts used in the project to visualise the data results will be created 
using this technology. 

https://www.w3.org/html/
https://www.w3.org/Style/CSS/
https://www.w3.org/Style/CSS/
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3.3.8 Leaflet 

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, can be extended with 
lots of plugins, has a beautiful, easy to use and well-documented API and a simple, 
readable source code. 

3.3.9 Bootstrap 

Bootstrap is a free and open-source front-end web framework for 
designing websites and web applications. It contains HTML- and 
CSS-based design templates for typography, forms, buttons, 
navigation and other interface components, as well as optional 
JavaScript extensions. Unlike many web frameworks, it concerns 

itself with front-end development only. 

Bootstrap is modular and consists essentially of a series of Less style sheets that 
implement the various components of the toolkit. A style sheet called bootstrap less 
includes the components style sheets. Developers can adapt the Bootstrap file itself, 
selecting the components they wish to use in their project. 

Adjustments are possible to a limited extent through a central configuration style sheet. 
More profound changes are possible by the Less declarations. The use of Less style 
sheet language allows the use of variables, functions and operators, nested selectors, 
as well as so-called mixins. 

 

http://leafletjs.com/reference.html
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4 INFRASTRUCTURE REQUIREMENTS 

The infrastructure requirements are a set of elements or services such as hardware, 
software, networking and security that are considered to be necessary for the 

existence, operation and management of the required IT system.  

It should be noted that the requirements described in this document are based on a 
data volume of 60 MB.  

The requirements necessary are defined in the following sections. 

4.1 Hardware requirements 

The hardware requirements mainly include the requirements of the machine to host the 
tool.  

4.1.1 Machine to host the tool  

In this project a virtual machine will be used for this purpose. Specifically, an instance 
of Amazon Web Services (AWS) will be created and configured. 

The following parameters are the necessary parameters which the machine should 
contain for the correct deployment : 

 Instance type: t2.xlarge  

 Number of nodes: 1   

 Memory: 16GiB RAM   

 Number of Cores: 4.  

4.2 Software requirements 

In this section, the software requirements necessary to deploy the tool will be described 
in detail including the specific version which will be used in the project  

4.2.1 Software to deploy the tool 

4.2.1.1 Ubuntu 

The operative system of the created machine will be Ubuntu. Specifically the 
following version will be used in this project: 

 Ubuntu 16.04.1 LTS  

4.2.1.2 Apache HTTP server 

Apache HTTP server is responsible of accepting, managing or cancelling the 
requests of the tool which proceed from the users who access to it according to the 
security policies. The following version will be used in this project: 

 Apache 2.4.18  

4.2.1.3 Django 

Django is the framework which will allow to develop the tool in Python language. 
The following version will be used in this project: 

 Django 1.10.5  
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4.2.1.4 Python  

Python is the language which will be used to develop the tool which will be 
implemented in this project. 

The following version will be used in this project: 

 Python 2.7.0 

4.2.1.5 MySQL Server 

MySQL server is the database management system responsible of storing all data 
used by the tool. 

The following version will be used in this project: 

 MySQL 5.7.17 

4.2.1.6 MySQLdb 

MySQLdb is an thread-compatible interface to the MySQL database server that 
provides the Python database API. 

The following version will be used in this project: 

 MySQLdb 3.4 

4.2.1.7 XLRD 

XLRD is the library which will be used to extract data from Microsoft Excel (tm) 
spread sheet files.  

The following version will be used in this project: 

 XLRD (1.0.0) 

4.2.1.8 XLWT 

XLWT is the library responsible to generate spread sheet files compatible with 
Microsoft Excel versions 95 to 2003. 

The following version will be used in this project: 

 XLWT (1.2.0) 

4.2.2 Software to visualise the tool 

4.2.2.1 Supported operating system to visualise the tool 

 The minimum requirements to visualise the tool are: 

 1.6 GHz CPU (Pentium 4) 

 At least 512MB RAM 

 Microsoft Windows XP SP2 or later 

 Microsoft Internet Explorer 7 or later, Firefox 5 or later, Chrome 13 or 
later and Safari 5 or later 
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4.2.2.2 Supported browsers 

The recommended requirements to use the tool are:  

 Google Chrome version 56 or later on Windows XP Service Pack 2 or 
later 

 Internet Explorer 9 or later on Windows 8.1 or later 

 Mozilla Firefox 51 or later on Windows Vista or later 
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5 DEPLOYMENT PROCESS 

Once the project has been developed, tested and approved for release, it will be 
deployed in the production environment. The steps for deployment are explained 
below. 

5.1 Instance deployment   

In order to create, configure and choose the configuration security of the Linux 
machine, it will be necessary to log in to AWS (Amazon Web Services). After this, the 
following steps must be taken:  

5.1.1  Creation 

Once logged in to AWS, the machine can be created. In this case, EC2 has been 
selected. Next, we can select the instances section and press the “Launch Instance” 
button. 

The parameters that must be filled or modified in each instance configuration page are 
described in the following sections. 

5.1.1.1 Choose AMI 

AMI is a template that contains the software configuration required to launch the 
instance. In this case, the following should be selected: 

 Ubuntu Server 16.04, 64-bit. 

 

Figure 8 – Ubuntu server 

 

5.1.1.2 Choose an instance type 

Amazon provides a wide selection of instances to fit different use cases. In this 
case, the selected instance type is: 

 T2.xlarge (4 vCPUs, 16 GiB memory, EBS only) 
 

 

Figure 9 – AWS instance 

 

5.1.1.3 Configure instance 

The next step is to configure the instance details. Some of these parameters are 
by default, but others should be modified according to the specific requirements: 

 Subnet: subnet-8b0152fc(172.31.16.0/20) | Default in eu-west-1b 

 Shutdown behaviour: Stop 

 Enable termination protection: marked  
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The result is displayed below: 

 

Figure 10 – AWS instance configuration 

 

 

5.1.1.4 Tag instance 

This field should be filled with the machine name. “Name” appears by default. 

 

 

Figure 11 – AWS tag instance 

 

5.1.1.5 Configure security group 

A security group is a set of firewall rules that control the traffic for the instance. In 
order to allow Cloudera Manager to work properly, it will be necessary to open 
the ports shown in the following image. 
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Figure 12 – AWS configure security group 

 

5.1.1.6 Review 

The last page shows the overview of the configuration instance. If all is correct, it 
the “Launch instance” button will be pressed. 

Finally, we must create a new key pair. These keys serve to access the machines 
created via SSH.  

 

Figure 13 – AWS create a new key pair 

 

The last step is click on “Launch instance”. Aside from creating the machine, a 
.pem file whose structure is (key pair).pem will be generated. 

In order to have fixed public IP addresses, once the machines have been 
created, an "Elastic IP" must be assigned. From the menu, the "Elastics IPs" 
option should be selected and the "Allocate New Address" button clicked.  

After following the steps, the new IP will appear in the list and can be associated 
with the instance. 

Now the machines have been created. The next step is to deploy the project into 
the machine 

5.2 Tool and batch processing deployment 

Once the machine has been created, the tool can be also deployed to complete the 
deployment process.  

In this section, all of the steps to achieve this objective are described. 

5.2.1  Installing Apache2 

Django must be installed to run the tool. As the Django documentation explains,  
Apache 2 should be installed before installation of Django. 

The official documentation for mod_wsgi has a very straightforward guide on how to 
quickly install Apache: 

https://modwsgi.readthedocs.org/en/develop/user-guides/quick-installation-guide.html 

5.2.2  Installing Django 

The Django framework can be installed by following the steps on the official website, 

which are very straightforward: https://docs.djangoproject.com/en/1.9/intro/install/. 

https://modwsgi.readthedocs.org/en/develop/user-guides/quick-installation-guide.html
https://docs.djangoproject.com/en/1.9/intro/install/
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The easiest way is to install Django is with an official release:  

https://docs.djangoproject.com/en/1.9/topics/install/#installing-official-release   

Django does not need any special configuration to run project. 

5.2.3  Installing MySQL 

Once Django was installed, other modules must be installed in order to deploy the 
application. 

First of all, MySQL should be installed. For doing it,the following sentence must be 
executed to install MySQL server in the machine: 

 

Once the sentence has been executed, a set of licences must be accepted, and, then, 
the MySQL server will be installed on the system. 

5.2.4 Installing XLRD 

Then, the modules related to the reading and writing of Excel files must be installed. 

The following sentence must be executed to install the XLRD module. 

 

5.2.5 Installing XLWT 

Then, the following sentence must be executed to install the XLWT module. 

 

5.2.6 Import source code 

Once all steps have been performed, the source code can be imported. The tool is 
composed of one folder to import. 

The following steps must be followed to import the tool: 

1) Open the Linux console 

2) Copy the following file in the Apache directory /var/www/ 
 

social_services.zip
 

3) Unzip the file 
4) Change the connection variables of MySQL in the “variablesDB.py” file 

located in the “Madrid_app: 

 “DB_USER”: User name to connect to MySQL 

 “DB_PASS”: Password to connect to MySQL 

 $ sudo apt-get install mysql-server 

 

 

 

 

 

 

 

 

 $ sudo pip install xlrd 

 

 

 

 

 

 

 

 

 $ sudo pip install xlwt 

 

 

 

 

 

 

 

 

https://docs.djangoproject.com/en/1.9/topics/install/#installing-official-release
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5) Edit hosts variable “ALLOWED_HOSTS” into the file 
/var/www/social_services/social_services/manage.py in order to change 
the IP or domain to access to the application. 
 

6) Make the migrations to the database with the following commands 
executed in the Linux console: 
 

 

5.2.7 Project structure 

Django offers a very intuitive project structure, separating each part of the project into 
different areas. The following sections describe the application structure that was 
developed using the Django framework. 

5.2.7.1 Application structure 

A Django project can consist of several apps, each one with its specific directory 
within the main project.  

In this case, only one app has been developed: the tool for the visualisation of the 
results. The directory structure is as follows: 

 

Figure 14 – Project structure 

In Figure 31, the structure of the application is shown. Within that structure, the 
folders and most important files are the following: 

 madrid_app: This folder contains the app  

 social_services: A folder that belongs to the project, which defines all 
necessary files to run the project 

 manage.py: A Django script to run several tasks not related with the 
development 

The Madrid_app is structured as shown in the following image: 

 

 

Figure 15 – App structure 

 $ python manage.py makemigrations 

 $ python manage.py migrate 
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5.2.7.2 Application logic 

The application logic can be found in the root directory for the app. In this root 
directory, there are the following files: 

 “views.py” file:  The functionality of each web page is implemented 

 “urls.py” file: The URLs for each web page are defined 

 “variablesDB.py” file: The static variables used in the project like the user and 
password to connect to MySQL are defined in this file. 

  “query.py”: All necessary queries to display the results in the tool are 
implemented in this file 

 “app.py”: List the applications which are running in Django 

5.2.7.3 Application templates 

The web application uses HTML templates to show the results and the information 
gathered from the analysis. These templates are located in the “templates” 
directory, and are linked to the views. 

5.2.7.4 Application static files 

Web applications usually use some kind of static files for the presentation layer. In 
this case, the static folder contains: 

 Images of the application (logos, icons, etc.) 

 JavaScript functions and events: static script files to control the actions of the 
user and define the tool behaviours when they occur  

 CSS files: CSS files are also located in this folder, as they won’t dynamically 
change in the application  

 

5.2.8 Database deployment 

The data related to the project contains restricted data For which only the structure of 
the same is provided in the following annex. 

 
This annex contains the following scripts witch needs to be executed in the detailed 
order as follows: 

 Database creation. 

 Database estructure (tables, primary keys). 

 Database relations (foreign keys). 

Social Insertions Database.zip
 


