O UNIVERSITAT TELECOM ESCUELA
‘ POLITECN!C/\ TECNICA VLC SUPERIOR

DE VALENCIA DE INGENIERIA DE
TELECOMUNICACION

PLANNING, MANAGEMENT & DEVELOPMENT OF A
CLIENT AREA APPLICATION

Diego Sales Bellés

Professor: Antonio Leon Fernandez

Final Master’s Project presented at the

Higher Technical School of Telecommunication Engineers
of the Polytechnic University of Valencia,

to obtain the master’s degree in Telecommunication’s
Engineering

Course 2020-21

Valencia, February 22, 2021



A UNIVERSITAT _ TELECOM ESCUELA
POLITECNICA TECNICA VLC SUPERIOR

DE VALENCIA DE INGENIERIA DE,
TELECOMUNICACION

Resumen

Un drea de Cliente es una aplicacidon web desarrollada para los clientes de una empresa,
con la finalidad de darles acceso a cierta informacién relevante y personal sobre un
servicio contratado con una empresa.

Una aplicacidon web es un software que se ejecuta en un servidor web. El usuario accede
a estas aplicaciones con una conexidén activa a Internet, utilizando un navegador web.
Normalmente, estas aplicaciones se basan en una estructura cliente-servidor, donde el
cliente o usuario recibe servicios de un servidor externo alojado por un tercero.

Una aplicacion web se puede utilizar con muchos propdsitos, como un correo web,
banca en linea o areas de clientes.

En este Trabajo de Final de Master, presentamos informacidn sobre la planificacidn,
gestion y desarrollo de una aplicacién de drea de cliente, centrandose especialmente en
el software back-end necesario para el proyecto. Los puntos principales del documento
seran la planificacidn y gestion del area de clientes, el desarrollo del software del lado
del servidor y su gestidn y mantenimiento como administradores.

Resum

Una area de client és una aplicacié web desenvolupada per als clients d'una empresa,
amb el proposit de donar-los accés a informacio rellevant i personal sobre un servei
contractat amb una empresa.

Una aplicacié web és un programa que s'executa en un servidor web. L'usuari accedeix
a aquestes aplicacions amb una connexid a Internet activa mitjancant un navegador web.
Normalment, aquestes aplicacions es basen en una estructura client-servidor, on el
client o l'usuari proporcionen serveis per un servidor extern que allotja un tercer.

Una aplicacid web es pot utilitzar amb molts proposits, com ara correu electronic, banca
en linia o arees de client.

En aquest Treball de Final de Master, es presente informacid sobre la planificacid, la
gestid i el desenvolupament d'una aplicacié d'area de client, centrant-se especialment
en el programari de fons necessari per al projecte. Els punts principals del document
seran la planificacié i la gestio de I'area del client, el desenvolupament del programari
del servidor i la seva gestio i manteniment com a administradors.
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Abstract

A Client area is a web application developed for the clients of a company, with the
purpose of giving them access to some relevant and personal information regarding a
hired service with a company.

A web application is an application software that runs on a web server. These
applications are accessed by the user with an active Internet connection, using a web
browser. Normally, these applications are based in a client-server structure, where the
client or user is provided services by an off-site server hosted by a third party.

A web application can be used with many purposes, like a web-mail, online banking or
client areas.

In this Final Master Thesis, we present information regarding the planning, management
and development of a client area application, focusing specially on the back-end
software needed for the project. The main points of the document will be the planning
and management of the client area, the development of the server-side software and
its management and maintenance as administrators.
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Chapter 1. Introduction, objectives and methodology
1.1.  Project’s introduction

A Client area is a web application developed for the clients of a company, with the
purpose of giving them access to some relevant and personal information regarding a
hired service with a company.

A web application is an application software that runs on a web server. These
applications are accessed by the user with an active Internet connection, using a web
browser. Normally, these applications are based in a client-server structure, where the
client or user is provided services by an off-site server hosted by a third party. [1]

A web application can be used with many purposes, like a web-mail, online banking or
client areas.

This project will detail the planning, development and management of the first version
of a client area developed during an internship done at a Start-Up called Onerz. When
the project was developed, the start-up work as an intermediary between clients and
electric companies, helping clients to find out cheaper services and also reduce their
carbon fingerprint.

Also, this project includes the development of a Customer Relationship Management
(CRM from now onwards) program, developed on Google Sheets, with the purpose of
helping the operations and sales staff of the company in their daily work, helping them
to make automatically electricity studies for clients, as well as organizing properly their
list of clients.

The software of this work has been developed using .NET Core 3.1. (based on C#), Entity
Framework Core as the Object Relational Mapper (ORM) [2] and PostgreSQL as the
open-source relational database provider [3].

1.2.  Project’s objectives

The main goals of this work can be divided into three big groups:
e Planning of the project:
o Establishment of a realistic calendar.
o Effective management of the available resources.
o Risk management.
o Supervision of the daily work.
e CRM development:
o Automatize electricity studies.
o Provide company staff a helpful tool for organizing clients and leads.
e Back-end development of the project:
o Give to clients the possibility of accessing their data and electric bills.
o Show clients their last month’s data regarding consumption, generated
CO2 and money savings compared to their old electric rates.
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Project’s methodology

The project will follow these stages:

Firstly, there will be a brief investigation on some basic concepts that will be
necessary for the development of the work. This stage will take one week.
Secondly, the student will analyze some important data for the project, like the
needs, resources or communications with the CEO of the company regarding the
monitorization of the project. This stage will take one week.
Then, the planning of the project will be developed. This includes the analysis of
resources, definition of some deliverables, the definition of a list of activities to
do and which resources will be used in each activity, the definition of a budget,
the definition of a calendar and the definition of risks of the project. This stage
will take three weeks.
Once the project is fully defined, it will be time for the development of the
project, that will include:

o Development of a CRM for the company staff. This stage will take three

weeks.
o Creation and filling of databases with fake data (start) and real data (end).
This stage will take two separate weeks.

o Development of APl software. This stage will take four weeks.

o Development of automations. This stage will take two weeks.
Finally, there will be a conclusion, where the whole work will be analyzed, in
order to see if the goals of the work where met. This stage will take one week.
In the end, the redaction of the project will be done. This stage will take four
weeks and will be done from all the data collected during the work.

According to all this information, we think the work will be done in 21 weeks. All this
information is summarized in a Gantt diagram, available in the figure 1.

1.4.

Week 1/2|3[(4|5(6|7|8|9|##]|12|113|14(15(16|17|18|19(20(21|22|23

Basic conceptsinvestigation

Market analysis

Project planning

Software development

Testing

Publication

Conclusion of the project

Redaction of the document

Table 1. Gantt diagram

Knowledge necessary for the work’s comprehension

There is some knowledge that could be interesting to be aware of for the complete
comprehension of the work. This is detailed as it follows.

Relational Database: digital database based on the relational model of data,
which is an approach to managing data using a structure and language consistent
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in the first-order predicate logic, consistent on the use of quantified variables
over non-logical objects. [4][5][6]
Application Programming Interfaces (APl): computing interface that defines the
interactions between multiple software intermediaries. An API can define the
kind of calls or requests that can be made or the way they can be made. [7] In
this work, there will be two kind of APls, one for the development branch, and
another one for the production branch. This one will be the branch clients will
be requesting through the web service application.
HTTP Methods: those are the kind of requests a user can make to an API. Those
are:
o HTTP GET: used for retrieving data only. A GET request cannot change the
state of the resource.
o HTTP POST: used for creating new subordinate resources in a database
table. It is normally used for adding a new row in a database table.
o HTTP PUT: used for updating an existing resource in a database table.
o HTTP DELETE: used for deleting resources.
o HTTP PATCH: used for making partial updates on a resource. It can also
be used for a total update, like a PUT request. [8]
Object Relational Mapper (ORM): coding technique that transform data used in
an oriented-to-objects coding language into a relational database as a
persistence engine, creating a virtual oriented-to-objects database over the
relational database, providing benefits like heritage and polymorphism. [9]
Customer Relationship Management Software (CRM): software made with the
purpose of being a helpful tool for manage relationships between clients and
sales and marketing departments, compiling data from clients and leads. [10]
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Chapter 2. Project’s planning and management
2.1. Introduction
2.1.1. Application area

Onerz is a new-borned start-up with the mission of offering sustainable alternatives for
the daily services that clients enjoy every day. The main goal is to help in the process of
turning the world into a more sustainable and fairer place. [11]

As one of their first services, the company has been offering clients a change to a new
electricity company, offering them as well saving yearly money and to reduce their
carbon fingerprint. As an exchange, the company gets a monthly fee for their services.
With this action, the company has been working as an intermediate. But the company
also needs to offer their clients information regarding their bills, consumptions, savings,
etc.

2.1.2. Project proposal

Once the context has been shown, the company needs to develop:

e An informatic tool for helping the company to manage the relationships with
clients, compiling data from clients and leads. This part of the project will
improve the way of working of the company, as well as gives the chance to scale
the business.

e A web application for giving clients information regarding their hired services
with the company. This part of the project will help to win trust with clients,
providing them information in a clear way.

2.1.3. Business case

With this proposal, we pretend to provide a solution that improves the way of working
of the coworkers, as well as we would provide a solution to the company for giving
clients relevant information.

With the development of the CRM, we can make automatically electric studies, so our
leads can be turned into clients in much less time than before. Also, this CRM can make
easier for the company to manage the relations with the clients, which will give a better
inside organization, avoiding possible mistakes.

Regarding the client area, this will provide essential information to clients regarding
their services with the company, ensuring in that way one of the values of the company,
transparency. This web application is expected to provide a good image of the company
to the clients, and this good image can be turned into the emergence of new leads, that
can be turned into clients if our offers are of their interest.
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This project will be the first stage of development of the company. According to the

success of the project, the expansion of the company into new services (like water

supply or gas supply) will be studied.
2.2.  Scope of the project

2.2.1. Specification

In order to provide clients and staff the projected service, we need to develop and
implement the next elements:
e Development of the communication channels:
o These communication channels are:
= Questionnaires through which leads will be able to give us
relevant information for making their studies.
= Emails through which staff will be able to communicate with leads.
e Development of an electric calculator:

o In this electric calculator, electrical studies for leads will be done, in
order to see if we can offer a better alternative to their current energy
supplier.

o This electric calculator will include all the extracted information from a
bill of the interested lead, that will send us by taking a picture or sending
us a document by filling a questionnaire.

o After configuring the calculator, we will be able to check the savings in
money and emissions per year if the lead hired our services.

e Development of the CRM
o The CRM will include a different page for:

= (Calculator: contains all the electrical studies for each lead.

= C(Clients: contains the state of every lead, differentiating between
a discarded lead, a lead that could be recovered, a client, a lead
that is pending to accept our offer, a lead that still needs a human
approval for his study, and a lead that couldn’t be studied with
the information he provided to us.

= Proposals: contains the final proposals made to leads.

= Quotes: contains the monthly quote of each client for hiring our
services.

= Payments: includes the monetary amount of every bill.

= Periods: includes the start and ending of the period of every bill.

= Consumptions: includes the consumption (in kWh) of every
period, divided into sections, according to their hired services.

= Benefits: includes the expected benefit from each client per
month.

= Taxes: includes the expected payment of the company because
of taxes, per client. It’s a register of the VAT from each client.

= Aggregate: contains a calculation of benefits and losses of the
company per client.

= Savings: contains a calculation of benefits and losses for the client.

e Development of a database:
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o This database will store all the relevant information of clients, like
personal data, bills, consumptions, savings, data from their old bills, data
from different electric companies and hired services.

e Development of the API:

o The back-end will define the different HTTP Requests that will be
necessary for accessing all the information from the databases, as well
as will calculate savings of emissions and money for clients.

e Development of a front-end application:

o The front-end part of the web application will be making request to the
API, in order to get the information that is requested by clients.

o Also, it will provide an interface for clients to interact through their web
navigator.

e Integrations for automatizing the filling of databases:

o These processes will connect the databases and the CRM, so when a lead
is turned into a new client, his user will be created. In that way, he will
be able to connect to the client application.

o Also, the bills that the company receives from clients will be stored and
classified according to their house and interested client in the databases
automatically.

2.2.2. Project organization

As in any project, the organization is of vital importance for the success or failure of this.
In addition, since it is a start-up, it does not yet have the experience or clearly defined
organizational models, so it is essential to establish a good foundation from the
beginning. Obviously, the more solid the foundation, the higher the quality of service
can be given to the customer, who in turn will be more satisfied.

2.2.2.1. Resources analysis

For the development of the project, we have identified three big resources groups, that
are the human resources, tangible resources and intangible resources.

Human resources

All the companies are sustained on people. In our case, due to the start-up was recently
created, we need to define precisely the amount of people we need to work for this
project. We estimate that we will need:

niciales pacidad v Tasa v Tasahoras v Costo/U:¥ Acumu~ Calendario ~
PM 100% 8,00 €/hora 8,00 €/hora 0,00 € Prorrateo Estandar

©  Nombre del recurso ~ Iniciales ¥ Grupo v Tipo v FEtiquetade ~

Grupo po
Project Manager PM Project Manager Trabajo

Developer 1 D1 T Trabajo D1 100% 5,75 €/hora 5,75 €/hora 0,00 € Prorrateo Estandar
Developer 2 D2 T Trabajo D2 100% 5,75 €/hora 5,75 €/hora 0,00 € Prorrateo Estandar
Developer 3 D3 T Trabajo D3 100% 5,75 €/hora 5,75 €/hora 0,00 € Prorrateo Estandar
Development Manager DM T Trabajo DM 100% 8,00 €/hora 8,00 €/hora 0,00 € Prorrateo Estandar

Table 2. Human resources needed
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Tangible resources

Tangible or material resources are those quantifiable and measurable assets belonging
to our start-up, and which are necessary for the development of the project. The
following table shows the tangible resources that have been foreseen as necessary:

Resource Units Unitary Cost (€) Total Cost (€)
Computers [12] 5 549 2745

Table 3. Tangible resources needed

Intangible resources

Intangible or immaterial resources are those assets without physical presence. In our
case, we will need:

Resource Units Unitary Cost (€/month) Months Yearly Total Cost (€)
G Suite [13] 5 4,62 12 277,2

Cloud Server [14] 1 2,178 12 26,136

OCR [15] 1 8,33 12 99,96
Integromat [16] 1 7,71 12 92,52
Typeform [17] 1 50,62 12 607,44
Kantree [18] 5 7 12 420

Table 4. Intangible resources needed

This is the first technological project done by the start-up. Normally, start-ups lack of
resources from the origin. In our case, the most part of the capital of the company comes
from investments made by a start-up accelerator, Zubi Labs, providing the possibility of
developing the project. This fact gives the chance to develop and maintain the whole
project.

Even though the company has this great economic help, we need to distribute our
resources in the most efficient way possible.

2.2.2.2. Deliverable’s description

During the project’s development, the workers will be posting some deliverables, in
order to give visibility to the state of the project, giving a real time vision of itself, as well
as making it easier to analyze the meeting of the initial calendar.

The deliverables have to include, at least, the following information:
e Done activities every week.
e Intended activities to be done every week.
e Time used for each activity.
e Time forecast for each activity.
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All these deliverables will be discussed with the project manager every Monday, by using
some platforms, like Kantree [18], and online meetings (by using Google Hangouts).
With this information, the project manager will make a weekly summary to our client,
in this case, the CEO of the start-up. In case of changes in the planning are needed, these

will be made by the project manager, and negotiated with the CEO.

The most important deliverables are defined in the next table:

Task Deliverable

Planning e Economic report

e Action plan

e Deadline analysis

CRM Development e Requirements report

e Workflow definition report

e Model definition report

e First version sketch

e Development report

e Testing report

e Manual of instructions

Software e Functional needs report (software)

development e DB modeling report

e Report with a first sketch of the front-end of
the App (customer + employee)

e App development report

e Code accessible in different repositories

e Private

e Back-front integration report

e Testreport

e Employee use manual

e Customer use manual

Release e Communication campaign

Ending of project e Report of results, lessons learned and project closure
Table 5. Deliverable’s description

2.2.2.3. Assumptions and restrictions
Before starting any project, it is important to study the assumptions and restrictions
made in order to have identified the main weaknesses and, in this way, try to prevent

them from becoming long-term problems.

The start-up developers were able to focus their whole work schedule to the
development of the project.

Also, we assumed that the company shuttle could help us financing the project, as one
of the creators of the start-up.
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Also, we assumed that only one developer (Developer 1) will develop the back-end side
of the application, help by another developer (Developer 2) with the DevOps functions,
while there will be one developer (Developers 3) working on the front-end side of the
application.

Finally, we assumed that this project would provide an important service for both staff
of the start-up and clients, making easier for the company to provide of information to
clients, as well as making easier to win new clients.

But this project has also some restrictions. The project was developed during the global
pandemic of 2020, during an emergency state in Spain. So, the whole project was
developed during a time of isolation at home for the population. So, mainly, it was
developed by using remote work tools, instead of working together in the same space.

2.2.3. Lifecycle of the product
2.2.3.1. Phases of the project

We can divide the project into the next phases:

e Project management: in this phase, the project will be defined, and will be
traced. This phase will last for the whole development of the project, due to the
necessity of a constant monitoring and management.

e Market analysis: in this phase, we pretend to get a global vision of the
environment where the project will be developed, defining the main advantages
and disadvantages, and taking some successful and similar projects as guides for
us. This will the first phase to develop, apart from the project management.

e Acquisition of the needed material: in this phase, the company will buy all the
needed material and resources (like extra computers, subscriptions or licenses)
for starting the activity, and will start after we have a clear idea of what are we
going to do.

e Software development: in this phase, all the software will be developed (both
back and front-end). This will start after acquiring all the materials.

e Testing: in this phase, the web application will be tested, in order to detect and
fix mistakes and bugs. This phase will start after the whole development is
finished.

e Publishing: this phase will consist on the deployment of the final web application
and announce it to our clients.

e Ending of the project: this phase will consist on the analysis of the fulfilled
objectives, as well as the final results of the project will be analyzed. This is the
last step of the project.

2.2.3.2. Key checkpoints

The key checkpoints will help us to visualize if we are reaching our goals with the
estimated quality. Because we work using the Scrum technique (a technique for
collaboration in a team when developing complex products) [19], every week the work
will be planned and supervised.
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Also, it will help the development of the project defining some intermediate milestones,
in order to control the project progress, and check its correct timing. These milestones
are directly related to the phases of the project, and are the next ones:

e Milestone 1: Presentation of a market analysis report.

e Milestone 2: Software needs report.

e Milestone 3: Completion of hardware and licenses acquisition.
e Milestone 4: Completion of the CRM.

e Milestone 5: Completion of the back-end development.

e Milestone 6: Completion of the front-end development.

e Milestone 7: Service available for our customers.

e Milestone 8: End of project.

Fulfilling these requirements will be a signal that the project is going well, meanwhile, if
we don’t get the milestones on time, we will have to analyze the causes and establish
correcting measures for avoiding this to happen again.

2.2.4. Work Breakdown Structure (WBS)

Like in every project, is necessary to divide and structure the different tasks to do. In this
case, the structure of the project will be:

1. Project “First Phase of Onerz Development”
1.1. Project Management.
1.1.1. Supervision and management of the project.
1.2. Market analysis.
1.2.1. Identification of the needs of our clients.
1.2.2. Analysis of technological solutions.
1.2.3. Research and analysis of similar cases and potential competitors.
1.2.4. Milestone 1 — Presentation of a market analysis report.
1.3. Acquisitions.
1.3.1. Analysis of material needs.
1.3.2. Analysis of required licenses and software.
1.3.3. Acquisition of needed resources.
1.3.4. Milestone 3 — Completion of hardware and licenses acquisition.
1.4. Software development.
1.4.1. Analysis of functional needs.
1.4.2. Milestone 2 — Software needs report.
1.4.3. Development of the CRM

1.4.3.1. Creation of tables.

1.4.3.2. Definition of functions.

1.4.3.3. Coding of functions.

1.4.3.4. Tests.

1.4.3.5. Connection with sources of information.
1.4.3.6. Milestone 4 — Completion of the CRM.

19



UNIVERSITAT

199 POLITECNICA

1.5.

1.6.

1.7.

DE VALENCIA
1.4.4. Web app design.

_TELECOM ESCUELA
TECNICAVLC SUPERIOR
DE INGENIERIA DE,
TELECOMUNICACION

1.4.4.1. Web app sketch (front-end).
1.4.5. Web app development.
1.4.5.1. Back-end development.

1.4.5.1.1.
1.4.5.1.2.
1.4.5.1.3.
1.4.5.1.4.
1.4.5.1.5.
1.4.5.1.6.
1.4.5.1.7.
1.4.5.1.8.
1.4.5.1.9.

Creation of Docker containers in a server
Definition of models and entities.

Definition of databases context.

Migration to databases in a server.

Population of databases with test data.
Definition of services.

Definition of APl controllers.

Upload APl image into development container.
Tests with server in development.

1.4.5.1.10. Upload API image into production container.
1.4.5.1.11. Tests with server in production.

1.4.5.1.12. Population of databases with real data.
1.4.5.1.13. Elaboration of a manual.

1.4.5.1.14. Milestone 5 - Completion of the back-end

development.

1.4.5.2. Front-end development.

1.4.5.2.1.
1.4.5.2.2.
1.4.5.2.3.
1.4.5.2.4.
1.4.5.2.5.
1.4.5.2.6.
1.4.5.2.7.
1.4.5.2.8.
1.4.5.2.9.

Final tests

Authentication page

Index page

Emissions page

Expenses page

Consumption page

Savings page

Interconnection back-front end.

Upload to development

Milestone 6 — Completion of the front-end
development.

1.5.1. Testing in development
1.5.2. Testing in production

Project publication

1.6.1. Publication of the final web application (front-end production).
1.6.2. Milestone 7 — Service available for our customers.
1.6.3. Communication to clients.

End of project

1.7.1. Closing document.

1.7.2. Milestone 8 — End of project.

2.2.5. List of project activities

Due to, our EDT if composed of a lot of activities, we have decided to upload a
screenshot of every card, made with Kantree, in a Google Drive shared folder, accessible
easily by scanning the next QR Code.

20



\ UNIVERSITAT _ TELECOM ESCUELA
7] POLITECNICA TECNICA VLC SUPERIOR

DE VALENCIA DE INGENIERIA DE,
TELECOMUNICACION

Figure 1. QR Code with access to the Google Drive shared folder, with content of the project. [20] [21]

2.2.6. Format and procedure for requesting changes in the process

During the development of the project, there can be some new circumstances that may
make us think about changing some aspects of the project. In this case, there should be,
at first, a request to make changes in the project. In order to make these requests, we
defined a procedure, that will be explained next to.

Also, it’s important to note that everyone involved in the project will be able to make
these requests, listening in that way all the opinions of the people involved, improving
our way to progress with the project.

The procedure consists on the next steps:

1. Elaboration of a modification report: anyone that thinks the project
needs changes in their work area, has to make a brief document
explaining the reasons of them.

2. Sending of the report: the interested has to send the document to the
project manager.

3. Analysis of the modification: the project manager has one day to study
the report. Once the project has been studied, the project manager will
discuss it with the one that wrote the report and the person in charge of
the affected area of the project (in case they are not the same person) in
an online meeting. During this meeting, they will analyze the impact that
the modification will have in the project and its viability.

4. Acceptation or rejection: as a result of the meeting, there will be a
conclusion, where the modification will be accepted or rejected.

i. Acceptation:
1. Final report, made by the project manager, available for
everyone involved in the project.
2. Execution of the modification, reporting to all the people
involved.
3. Control and follow up of the modification.
ii. Rejection:
1. If the result of the analysis is negative for the request of
modification, the writer of the report will be able to
modify its request and start again the process.
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2.3.  Temporal planning

Now, it’s time to analyze the timing of the project. In order to do that, we will use the
computer program Microsoft Project. The final WBS is defined in the Annex B. There, we
can see that our project will take 50 days, starting on mid-April of 2020, and ending on.
15t July 2020. Despite that, the effort put in the project is equivalent to 124 days of work.

As we know, this is only the first phase of development of the Start-up, so, when the
project is finished, the activity will not finish. Despite, we have defined an end of activity
for the project, where we can analyze if the final result meets the needs of the project.

2.3.1. Identification of precedence

The project is divided into different quantifiable tasks. All those tasks are related, and
they follow the same goal: deliver a project that meets the initial requirements. In order
to do all the tasks effectively, we will need to do them following a specific order. We
cannot test the software without developing it first.

In the annex A, there is a diagram explaining the order of all the tasks defined in our
Work Breakdown Structure. This diagram explains, globally, all the tasks of the project
and its dependencies, with their identifier and the duration of each activity.

2.3.2. Resources distribution and duration of activities

For assigning the necessary resources to each activity, we know that we only have a
back-end engineer, a front-end engineer, and a DevOps engineer. According to that, we
have to administrate the resources of each activity, according to the nature of the
activity.

In our case, this administration has been done manually on a Microsoft Project file, so
we have a better control on the resource’s distribution.

The duration of each activity depends on the effort and the amount of resources we put
in each one. Explaining this with an example, on the task 1.4.1. Analysis of functional
needs, we estimate that the effort will be of 3 days of 8 hours each one (8x3=24 hours).
But there are two workers that will carry with this task on a full-time basis (Developer
Manager and Developer 1). So, the duration of the task is 3/2=1,5 days.

It is possible to check the Project file on the annex B, where it is displayed the whole
WBS, as well as the estimated effort of each activity (“Trabajo”), the duration of each
activity (“Duracién”), the start and end date, the resources that will be used in every
task, and the precedent activities.
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After configuring every task of the WBS manually, we can check valuable data in a Gantt
diagram, regarding calendar and timing of the project.

Using the Gantt diagram tool, we can check the temporal distribution of each task, as
well as the assigned resources of each activity.
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2.4.  Economic planning

2.4.1. Estimation of individual costs of activities

Next on, we can see the individual cost that can be assigned to each activity. These costs
had been calculated using our Microsoft Project file.

1. Project “First Phase of Onerz Development”
1.1. Project Management.
1.1.1. Supervision and management of the project.
- Wages: 3.072,00€
1.2. Market analysis.
1.2.1. Identification of the needs of our clients.
- Wages: 192,00€
1.2.2. Analysis of technological solutions.
- Wages: 256,00€
1.2.3. Research and analysis of similar cases and potential competitors.
- Wages: 64,00€
1.3. Acquisitions.
1.3.1. Analysis of material needs.
- Wages: 32,00€
1.3.2. Analysis of required licenses and software.
- Wages: 64,00€
1.3.3. Acquisition of needed resources.
- Wages: 128,00€
- Computers acquisition: 2.745,00€
- Google Suite year license acquisition: 277,20€
- Scaleway (cloud server) year license acquisition: 26,14€
- Docsumo (OCR) license acquisition: 99,96€
- Integromat year license: 92,52€
- Typeform year license: 607,44€
- Kantree year license: 420€
1.4. Software development.
1.4.1. Analysis of functional needs.
- Wages: 165,00€
1.4.2. Development of the CRM
1.4.2.1. Creation of tables.
o Wages: 46,00€
1.4.2.2. Definition of functions.
o Wages: 330,00€
1.4.2.3. Coding of functions.
o Wages: 276,00€
1.4.2.4. Tests.
o Wages: 110,00€
1.4.2.5. Connection with sources of information.
o Wages: 46,00€
1.4.3. Web app design.
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1.4.3.1. Web app sketch (front-end).
o Wages: 220,00€
1.4.4. Web app development.
1.4.4.1. Back-end development.

1.4.4.1.1. Creation of Docker containers in a server
= Wages: 23,00€

1.4.4.1.2. Definition of models and entities.
=  Wages: 46,00€

1.4.4.1.3. Definition of databases context.
= Wages: 23,00€

1.4.4.1.4. Migration to databases in a server.
=  Wages: 46,00€

1.4.4.1.5. Population of databases with test data.
=  Wages: 46,00€

1.4.4.1.6. Definition of services.

=  Wages: 184,00€
1.4.4.1.7. Definition of API controllers.
=  Wages: 46,00€

1.4.4.1.38. Upload APl image into development container.
=  Wages: 23,00€
1.4.4.1.9. Tests with server in development.

= Wages: 92,00€

1.4.4.1.10. Upload API image into production container.
= Wages: 23,00€

1.4.4.1.11.  Tests with server in production.
=  Wages: 46,00€

1.4.4.1.12.  Population of databases with real data.
= Wages: 92,00€

1.4.4.1.13.  Elaboration of a manual.
=  Wages: 46,00€

1.4.4.2. Front-end development.

1.4.4.2.1. Authentication page
=  Wages: 46,00€

1.4.4.2.2. Index page
=  Wages: 46,00€

1.4.4.2.3. Emissions page
=  Wages: 46,00€

1.4.4.2.4. Expenses page
=  Wages: 46,00€

1.4.4.2.5. Consumption page
=  Wages: 46,00€

1.4.4.2.6. Savings page
=  Wages: 46,00€

1.4.4.2.7. Interconnection back-front end.
= Wages: 92,00€

1.4.4.2.8. Upload to development
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=  Wages: 46,00€

1.5. Final tests
1.5.1. Testingin development
- Wages: 368,00€
1.5.2. Testing in production
- Wages: 184,00€
1.6. Project publication
1.6.1. Publication of the final web application (front-end production).
- Wages: 46,00€
1.6.2. Communication to clients.
- Wages: 32,00€
1.7. End of project
1.7.1. Closing document.
- Wages: 128,00€

2.4.2. Elaboration of a budget
In the next table, we calculate the necessary amount of money for developing our

project and maintain it working for a year. This includes different concepts, like wages
or tangible/intangible acquisitions.

Resources Cost (€)

Wages 6.909,00 €
Project Manager 3.200,00 €
Development Manager 1.248,00 €
Developer 1 1.334,00 €
Developer 2 345,00 €
Developer 3 782,00 €

Material 2.745,00 €
Computers 2.745,00 €

Licenses 1.523,26 €
G Suite 277,20 €
Cloud Server 26,14 €
OCR 99,96 €
Integromat 92,52 €
Typeform 607,44 €
Kantree 420,00 €

TOTAL AMOUNT 11.177,26 €

Table 6. Project budget
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In order to be able to evaluate the conditions related to the project, first, we need to
make a global analysis of the project, macroeconomically and micro economically. With
that information in mind, we can identify precisely the risks and opportunities of the

project.

2.5.1. Environmental analysis

To analyze the macroenvironment, we can make a PEST analysis, while for analyzing the
microenvironment, we should make a Porter’s five forces analysis.

2.5.1.1.

PESTEL

PESTEL analysis involves the study of Political, Economic, Sociocultural, Technological,
Ecological and Legal factors. A PESTEL analysis for the company would be as follows:

EXTERNAL FACTORS |OPPORTUNITIES THREATS
Political-Legal Political proposals encouraging sustainability Negacionism towards climatic change
Favourable regulations towards green companies COVID-19

Economical

Economic helps to clean companies

Economic crisis due to COVID-19

Sociocultural

Evolution towards cleaner society
Increase of commited customers with environment

Lack of recognizable brand (trust)
Low number of commited customers with environment

Technological

Improvement of processes through ICT
High use of phone apps in society

Informatic attacks
Continuous change & obsolescense

Ecological Great interest in avoiding climatic change in society [Could be late for avoiding climatic change
Forecasts of positive legislation for sustainability Generating more harm than benefit with our actions
Table 7. PESTEL analysis
2.5.1.2. Porter’s five forces

To analyze the microenvironment, is more interesting to use the Porter’s five forces,
because it allows us to deep into the study object, in this case, providing electricity

services.

Negotiation power with clients: this is referred as the capacity of the client to
put under pressure the company. As it stands, there are companies that offer
similar services. So, the power of the clients is high.

Providers negotiation power: regarding the electricity service, providers offer
the service to our clients. So, they are important in the chain, but they are also
easily replaceable. So, we could say they have a medium power.

New incoming competitors’ threat: sustainability is a trending topic, and
electricity is one of the markets where this topic can work. So, it is expected that
new companies appear offering the same services, as comparers or as
intermediaries, like in our case.

Substitutive product threat: regarding electricity service, could be self-
consumption installs and services. It’s not a big problem because the company
also offers this as a different service.
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Competitors rivalry: there are some competitors that provide similar services
and is expected to increase because of the sustainable and ecologic trends in our
society.

Internal analysis: SWOT Analysis

After studying the environment where we work, it’s time to analyze the strengths,
weaknesses, opportunities and threats our company has. This will help us to get in touch
with the qualities of the project, but also to identify the weaknesses, so we know where
we can improve:

Weaknesses Threats

No experience Economic recession (COVID-19)
Limited resources Competitors

No margin for mistakes Negacionism towards climatic change
Lack of famous brand Low commitment with environment from society
Objective public is not too big |Informatic attacks

Strengths Opportunities

Processes through ICT Sustainability trend

Sustainable services Favorable regulations

Benefits for consumer Increase of commitment from society
Investors supporting project [High use of phone apps

Table 8. SWOT matrix [22]

2.5.3. Risk and opportunities treatment

Once we have all this data, we are able to establish measures for treating these risks
and opportunities:

Risks:
o

Economic recession: this is the biggest risk for the company due to the
situation. We have to be aware of the economic evolution, as well as
political, thinking about the measures that governments implement. Also,
in these times, people save more money than in economic expansion
times, so economic goals have to be lowered, thinking more on surviving
the recession rather than having big benefits immediately.

Experience: the company is mainly formed by students, so there is a lack
of working experience. Learning as fast as possible, as well as being open
to receive feedback from coworkers are good ideas to face this risk. Also,
in new borne startups, everyone gets involved in a big number of topics,
so the learning is about many topics, instead of specialization.

Lack of resources: as a new company, incomes and resources are low. But,
the company has also investors and is offering to the company resources
from their own, so this may be fixed.

Lack of famous brand: when talking about sustainability, people tend to
follow gurus or leading brands, due to the trust they have. The company
is new, and still has a long path to run for reaching this level of trust. So,
it will be important to do things properly, thinking on the consumer’s
satisfaction.
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o Small group of objective public: unfortunately, there is not a big group of
people committed to sustainability.

o Competitors: there are competitors, and new companies providing the
same service may appear. In order to do that, the company should be
distinguished with a perfect service for clients.

o Leaves: due to it’s a small company, any leave, due to sickness, vacation
or leave of the position, hurts the company. So, the boss should treat well
the employees, trying to retain them as much as possible, while they
work properly according to the standards of the company.

e Opportunities:

o Sustainability trend: due to the climatic change, people are more aware
and committed to sustainable ways of life, and it's a trend that is
forecasted to be increasing. The company pretends to flag sustainability
ways of life by its services. For making people aware of this, marketing
and advertising is key.

o Favorable legislation: due to climatic change, legislation is changing, in
order to ease the change into a more sustainable way of living. Green
companies like ours should try to take advantage of this.

o High use of phone apps: society uses smartphones every day for
everything. Our company, as IT company, should try to take advantage of
this.

2.6. Closing of the project
2.6.1. Conclusions

The company is in an early stage in the moment of the project and needs to develop
itself before trying to reach high standards. A key action, in order to save time in these
early stages, as well as winning internal organization, is to create a tool for company
workers, in order to manage efficiently and quickly new leads before offering them new
services, until a more specialized tool like Odoo can be developed for them.

Apart from this, one of the values of the company is transparency. Our relations with
clients must be transparent. It’s one of the key values of the company and provides an
added value to our services. In order to do that, it is necessary to develop a tool like the
proposed in this project, so clients have all their data regarding their services easily
accessible.

These are projects that add value to the company and their services, despite they might

not increase the number of customers directly. Its success will be analyzed according to
the time needed for treat every lead, and the use of the personal area done by clients.

2.6.2. Future lines of action
In this part of the document, we describe the first part of the company technological

development. But new stages will come after, like extending the company offers to
other services, like gas, water, diet or solar panels installs. For that, we will need to
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develop new processes, that may be supported in new CRM specially done for those

services.

Meanwhile, with growth of the number of new services, the personal area must be
adapted to those, so all clients can access to their data. During this process, code could
be refactored, to make it more efficient, clean and easy to understand.

2.6.3. Learned lessons

Finally, it's time to extract some learned lessons from planning this project. These
lessons are related to time estimations, distribution of resources, AGILE methodologies,
stablishing realistic checkpoints or managing human resources and conflict resolution.

Also, we have done an estimation of the needed materials for the project, as well as the
costs of the project, in order to carry it out.

Finally, some concepts that we consider key in the development of any project are the
following:

e Planningis a very important stage in any project. An unrealistic planning will lead
to not reaching the stablished checkpoints and will risk the development of a
project.

e Human resources are the ones that carry out the development of a project. It’s
very important to make a good planning of them, as well as guarantee their
wellness.

e [t's also important to make an environment study, before taking any decision
regarding the project.

e It's important to define adequate protocols before asking for changes in the
project.

e Finally, the project manager has to do a close monitoring and control of the
development of the project if success is intended, being comprehensive as well
with the employees.
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Chapter 3. Customer Relationship Management Software
Development

3.1. Definition of minimum requirements

In this part of the project, we are going to talk about the development of the first
company’s CRM. This software will be an important tool for qualifying and organizing all
the leads related to the electric service.

This CRM will be a helpful tool for studying, organizing, qualifying and managing a lead
or client. It will provide:

e Alist of leads.

e Studies about the company’s services that could be interesting for both company
and client. These studies should be done automatically and sent to the lead once
it has been accepted by the company. As input for making these calculations,
the lead will provide us an electric bill. They should calculate:

o Power prices with the company’s provider.
o Consumption prices with the company’s provider.
o Average yearly cost of the customer regarding this service with their
actual provider.
o A proposal with:
= House power.
= Price of a yearly subscription with the company’s service.
=  Economic savings.
= Emissions.

e Alist of final proposals.

e Alist of clients of this service.

¢ [nformation related to finances, like:

o Subscriptions of each client related to the service.
o Payments done by each client.
o Revenues
e Information regarding our service, like:
o Periods of time of each bill.
o Monthly electric consumptions.

This CRM will be designed in a Google Sheets speadsheet, including different pages for

each CRM'’s service, like Calculator, Clients, Proposals, etc. These will be discussed from
the point 3.4 until the point 3.11.

3.2. Lead creation proposed workflow
In order to treat each lead, we propose the following workflow:
e First, the interested person will enter in a form, where the person will introduce

some required information about the service. The required information will be:
o Name
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Email
Address of the place we have to analyze.
Electric bill (file).
Acceptation of the privacy policy.
Phone number.
Time of submission.

o Token of the form.
Once the interested person has introduced its data, this data will be written in a
spreadsheet. Also, the bill file will be sent to our OCR, where it will be analyzed,
and the interesting information will be returned to the spreadsheet. The data to
retrieve from the OCR will be:
o Details about the studied place:

O O O O O O

= ZIP Code.
= (City.
=  Province.
o Details about the incumbent:
=  Name.

= |D number.
= CUPS (identifier for an electric or gas installation) [23].
o Details about the electric consumption:

= Electric toll.

= Hired power (peak, valley, super valley).

=  Company.

= |saregulated tariff?

= Month consumption (peak, valley, super valley).

= Prices for all kind of powers and consumption installed.

= Extra charges.

= Start and end date of the bill.
When the relevant information has already been placed in the spreadsheet, the
relevant parameters of the study will be calculated automatically. Also, the lead
will be qualified.
After an employee of the company has validated the study, an email will be sent
to the interested person, detailing the study made.
From this point, all the changes in the state of a lead/client will be done manually
by the company employees, due to signing in process is still manual in this stage
of development of the company.

Development of the lead creation process

The first step in our development will be develop the information input process for being
able of making electric studies for our potential clients. For that, we need a form page.
Due to the quick needs of development, developing a whole web application in order to
get this information is not possible.

So, our best option is to use a form page creator tool, so we can get this page in minutes.
In our case, we used the tool Typeform [24].
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Typeform is a powerful tool for creating forms, in order to receive information from
users. In there, developers can configure questions based on the type of expected
responses, introducing validators for those answers, as well as some extra details, like
pictures, videos or text. Another helpful feature of Typeform is the possibility of adding
hidden values and logics to the defined questions.

In our case, we will use those hidden values in the case our lead is already known by us,
and comes from a known media, like it could be Facebook or an email campaign. So, in
the case we already know the name or email of the customer, we will skip those
guestions. In this form, the hidden values are related to the name and email of the
person.

Type of answer Logic

Id Question If Do

Hidden Value Email  Contains @ | Jumpto 3
1 Name Short text Rest of cases Jump to 2
2 Email Email address All cases Jump to 3
3 Address Long text All cases Jumpto4
4 Bill Address 1 File All cases Jumpto5
5 Bill Address 2 File Answer null is possible Jump to 6
6 Phone Phone Number All cases Jumpto7
7 Privacy Policy Boolean All cases Jumpto 8
8 Final screen No answer

Table 9. Typeform questionnaire

In the annex C, there are available some pictures regarding how to fill the designed
questionnaire.

3.4. Development of an energy consumption calculator

Once we receive the information from a lead, we need to make a study about their
electricity consumption. In order to make it straightforward, it would be interesting to
automatize it as much as possible.

That’s why we need to perform a tool that can help workers of the company in this task.
Because of that, we developed a spreadsheet that works as a calculator.

This calculator will store the information given by the user through the previously filled
form. Then, an automation will be triggered, where the stored file (electricity bill) will
be sent to our OCR, called Docsumo [25]. These automations are made thanks to a
software called Integromat [26].

The OCR will read the data from our file, and through Integromat, will be sent back to
the spreadsheet, and stored in some reserved cells. According to the values of these
cells, the different designed formulas will be triggered, providing the results to the staff
of the company. They will check that data is accurate before sending to the lead an email
with the made study.
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In the annex D, there’s an example electricity bill, that will be used to test the whole
software.

3.4.1. Integromat

Integromat is an online automation software. It allows automatize different processes
from different services into one automation, without introducing any code, by using
those services APIs. It’s a very helpful tool for creating/automatizing processes easily
and quickly.

For our development, we have hired a Basic Subscription, that allows us to manage
10.000 operations and transfer 1GB of data per month [16] per $9 (already considered
in our budget, 2.4.2).

In this part of the software development, we created three different scenarios, for
fulfilling all the needs of the electricity studies.

3.4.1.1.  Scenario A. Files saving and processing

This first scenario includes the saving of the data introduced through Typeform by the
user, and the processing of these data. Here we can see the flowchart.

ELECTRICIDAD Guardado de Facturas + Conversion PDF

.
. .
o ’ ’ ’ e ’ ’ ’
LD S v\ J T .

Figure 3. Flowchart of scenario A.

As we can see, we make calls to the APIs of Typeform, Google Team Drive, Google Sheets
and CloudConvert.

The scenario starts when we receive a new filled form through Typeform. Then, we
create a new folder in our Google Team Drive account, named with the day of the study
(when the lead fills the form), name of the lead and street where we make the study.
Once this folder has been created, we start two independent processes.
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The first (upper branch) one creates more folders inside the one we already created,
one for saving contracts, another one for saving Bills, and the last one, for saving
important files related to managing the user services. These folders will be useful if the

lead turns into a client.

Meanwhile, another folder is created, for saving all the data related to the electricity
study. Then, we retrieve the link where the first file has been saved (normally in a private
Typeform bucket storage). Then, we search the Google Sheets row (in the calculator)
where we have to save the link.

Then, it’s time to process the file. The process can be summed up into that we need to
convert every kind of file into PDF format (by using CloudConvert) and upload the
resulting file to the Studies folder of Google Drive. But, previously, we have to consider
two aspects of the uploaded information, that are if the lead uploaded one or two files,
and if those files are already PDFs or another kind of file. So, we have 4 different cases,
with its corresponding branch in the scenario:

e Branch 1: only one file has been uploaded and is a PDF. In this case, we just
download the file, upload it to Google Drive, and save the link in the calculator
spreadsheet.

e Branch 2: two files had been uploaded and both are PDF. In this case, we have
to merge both files into one with PDF format (thanks to CloudConvert), upload
the resulting file to Google Drive, and save the access link of the resulting file in
the calculator spreadsheet.

e Branch 3: two files had been uploaded and, at least one, is not a PDF. The
workflow is similar to the branch 2, but has been separated from the branch 2
due to configuration parameters in the call made to the CloudConvert API.

e Branch 4: only one file has been uploaded and is not a PDF. In this case, we have
to turn it into a PDF (through CloudConvert), upload the resulting file to Google
Drive, and save the access link of the resulting file in the calculator spreadsheet.

In case the lead uploads files with a format we are not ready to process, in order to avoid
the process to stop, we have added an ignore function, that only will be triggered in this
case.

3.4.1.2.  Scenario B. Docsumo uploading

This second scenario consists on uploading the file we obtained in the scenario A to
Docsumo. Due to Docsumo needs some manual approval before the Al learns how to
read the file accurately, the data retrieving process has been divided into two processes
(this scenario and scenario C). We can see the workflow in the next diagram.
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ELECTRICIDAD POST DocSumg

HTTP Google Sheets
Make a Basic Auth request ;

Update a Row

Google Sheets Google Drive
Search Rows Download a Fle

Figure 4. Flowchart of scenario B.
This scenario is triggered every 60 minutes. In it, we search the rows where the file
hasn’t been uploaded yet, download that file from our Google Drive account (through
the link we have saved previously in that row), and through and HTTP request, we
upload it to Docsumo. Finally, Docsumo will return as an answer of the HTTP call an ID
for the file, that we store in the row of the spreadsheet the file is.

In order to identify which files to upload to Docsumo, Integromat checks which rows
have a link to a PDF file stored in our Google Drive (all those links are saved in a specified
column of our spreadsheet), as well as if the Docsumo File ID has been saved (if it hasn’t
been stored yet means the file hasn’t been uploaded yet).

In order to make the HTTP call to Docsumo API, we configured it as a POST method, with

a private API key sent in the parameters (authentication), and a multipart/form-data
body, sending the file (as a file) and the filter we want to use in Docsumo (to see later).

3.4.1.3.  Scenario C. Docsumo downloading

Once the file has already been approved, we need to retrieve all that data, and store it
in our spreadsheet. For that, we follow the next workflow.

ELECTRICIDAD GET DocSumo

i oae . orsErors . .
Y EH # v E3 + E5

Google Sheets HTTP 2 Google Sheets Router 1 Google Sheets ¢ Google Sheets 7
» Update a Row Search Rows

Search Rows Make  Basic Auth request Update a Cell

Figure 5. Flowchart of scenario B.

This scenario is also triggered every 60 minutes. If a row in the spreadsheet has a
Docsumo File ID stored, but the cells reserved for Docsumo are empty, the process is
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not stopped. Then, we make a HTTP call to Docsumo’s API, where we retrieve the
information from the sent file in a JSON file. Integromat is able to process information
that comes in a JSON, and classify it into fields, so we can fill the Docsumo cells in our
spreadsheet with this information. In the end, we overwrite the address of the study, in

order to have more accurate information.

3.4.2. Docsumo

Docsumo is an Al software with an intelligent OCR technology, that helps users to
convert unstructured documents like invoices and bank statements to actionable data
[25]. Compared to others OCR software, Docsumo allows to access to a Rest API, with
easy-to-understand documentation (including a Postman library), from which we can
retrieve all the data analyzed by the software, all this with a relatively low price per
document. Also, allows user to develop their own document formats. This feature allows
to adapt all the bills into a precise filter, so results are more accurate.

In order to use Docsumo, we need to pay a fee as exchange, even though a free trial is
included. There are three available pricing plans:
e Blocks of 100 credits (one credit is equivalent to $1, every managed file is
equivalent to 0,2 credits).
e Up to 10.000 documents per month.
e More than 10.000 documents per month [15].

We pretend to use Docsumo to other services in the future, but because we are starting
our services and the volume of files to analyze is not too big, we prefer to launch our
service with blocks of 100 credits, meaning we can analyze up to 500 documents plus
the free trial, giving us the chance of analyzing 1.000 documents during the first year.
All this data has been considered previously in our budget (2.4.2).

In our case, we developed a generic filter, able to process the main features of every bill
in Spain. This filter checks the following values:

e Owner - string

e National ID - string

e Address - string

e ZIP Code - string

e (City —string

e Province - string

e CUPS - string

e Peak power —double

e Valley power - double

e Supervalley power - double

e Peak power price - double

e Valley power price - double

e Supervalley power price - double

e Power discount - double

e Peak consumption - double
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e Valley consumption - double

e Supervalley consumption - double

e Cost of service - double

e Company - string

e Period start date - date

e Period end date - date

e Amount - double

e PVPC - boolean (in case the bill is a PVPC tariff, true, opposite false)

Once the file has been analyzed and approved, when making a GET API call, a JSON file
with all this information will be returned.

3.4.3. Columns

Once our OCR has analyzed the data, out integrations will fill all the reserved for
Docsumo spaces in our spreadsheet. When we have this information filled, our defined
formulas will get all the data necessary for making the study.

Those studies are made estimating the data for a period of one year, using the data from
the period of data (generally a month) from the bill given by the lead.

But, it’s important to mention that our proposals are limited to only one provider. In
case we cannot offer a better offer with our pricing, the system will detect it, and push
a review signal. Mostly, when this happen, means that the only profitable change for
the user is changing his electricity service to a PVPC pricing.

In the annex E, we can find a table with an explanation of how to get each value for
every column.

The created spreadsheet can be accessed through the following QR Code.

Figure 6. QR Code to access the spreadsheet

3.5. Clients spreadsheet

The client’s spreadsheet will be developed in a new page inside the CRM’s spreadsheet,
with the name “3_Clientes”.

The functions of this page are:

e Keeping information regarding the lead. We should keep information like
identification data, address, owner data, banking, etc.
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e Keeping information about the state of the lead. We should qualify the lead
according to the processes he has completed. The important dates are:
o Registry date.
Bill reception date.
Sent proposal date.
Second proposal date (in case the first proposal has been rejected).
Call date (in case it’s necessary).
Subscription date.
Intranet subscription date.
Removal date.

O O O O O O O

In order to qualify a lead, we defined 7 different states. This qualification will be defined
in the first column of the client’s and proposal’s pages.

The meaning of these states are:
e Number 0: we still need to receive a bill to make the study.
o Lead that arrived through third channels
e Number 1: Pending study
e Number 2: Pending to accept a proposal (made offer)
e Number 3: Client
e Number 4: Recoverable client (rejected the first offer, but a second offer may be
made)
e Number 5: not interesting lead
e Number 6: lost client

The state of a lead is determining, according to a registry of dates with each event,
available on the same spreadsheet.

The spreadsheet can be accessed through the Figure 6 QR Code. Also, as we discussed
previously, a brief description of all the columns developed in this page is included in
Annex E.

3.6. Proposal spreadsheet

The proposal spreadsheet will be developed in a new page inside the CRM’s spreadsheet,
with the name “4_Propuesta”.

This part of the spreadsheet is designed as a summary of the made studies. In it, we can
see data regarding those studies, like the previous yearly cost, the yearly cost of hiring
our services for the client, and the savings data; apart from the commission the company
would receive from the operation.

In order to modify some aspects of the studies, these should be made in the calculator

spreadsheet. Also, the emails coworkers will send with the studies to the leads will use
data from this spreadsheet.
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As we already commented previously, we can find an explanation of each column’s
meaning in the annex E.

3.7. Fee spreadsheet

The fees spreadsheet will be developed in a new page inside the CRM’s spreadsheet,
with the name “5_Cuotas”.

This spreadsheet notes the fees the company charges to customers monthly. It's divided
into months and covers from the arrival of the first client (September 2019) until the

end of 2021. Also, a summation per year is made.

All this data should be introduced manually by a coworker (except names and yearly
summations, done by the spreadsheet), once the client has been subscribed.

3.8. Bills spreadsheets

In this part of the CRM, three spreadsheets should be included.

3.8.1. Payments

The payments spreadsheet will be developed in a new page inside the CRM’s
spreadsheet, with the name “6_Pagos”.

Following the structure of the fee spreadsheet, this spreadsheet includes the cost of

each received bill from a client. These values have to be written manually by a coworker,
month per month.

3.8.2. Consumptions

The consumptions spreadsheet will be developed in a new page inside the CRM’s
spreadsheet, with the name “6.1_Consumos”.

This spreadsheet includes the electric consumptions per house and month, divided per
sections (peak, valley, super valley), with a similar structure as the fee spreadsheet.

3.8.3. Periods

The periods spreadsheet will be developed in a new page inside the CRM’s spreadsheet,
with the name “6.2_Periodo”.

This spreadsheet includes the start and end date of each received bill from each house.
Follows a similar structure as the previous spreadsheets.
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3.9. Benefits spreadsheet

The benefits spreadsheet will be developed in a new page inside the CRM'’s spreadsheet,
with the name “8_Beneficio”.

This spreadsheet includes the monthly benefit before taxes the company gets from each
house per month. These calculations are made based on the data introduced in the Fees
and Payments spreadsheets. Follows a similar structure as the previous spreadsheets.

3.10. Taxes spreadsheet

The taxes spreadsheet will be developed in a new page inside the CRM’s spreadsheet,
with the name “9_Impuestos”.

This spreadsheet calculates the taxes the company has to pay because of every
subscription the company sells. This calculation is done per months, has been
automatized and uses data from the benefits spreadsheet. Follows a similar structure as
the previous spreadsheets.

3.11. Aggregate spreadsheet

The aggregate spreadsheet will be developed in a new page inside the CRM’s
spreadsheet, with the name “10_Acumulado”.

This spreadsheet calculates the benefits (after taxes) that the company gets per house
and month. This calculation has been automatized and uses data from the benefits and
taxes spreadsheet. Follows a similar structure as the previous spreadsheets.

3.12. Test

Now, we are going to test our whole spreadsheet by using the test bill we can find in the
annex D.

After loading the lead data in the Typeform form, Integromat’s scenario A will activate,
loading data in our Calculator spreadsheet, like name, surname, address, email and a
link to the file in Google Drive.

Later, the scenario B will activate, loading the file into Docsumo.
Once it’s uploaded, the file will be available for a manual review. Later, we click on
approve (review is not a 100% necessary step, but it’s recommendable, specially in the

first tries of the software). In the next figure, we can see a screenshot of the review
mode in Docsumo, where we can see that the software recognizes text.
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Figure 7. Docsumo’s review mode

When the scenario C is activated, all this information will be retrieved in a JSON
(available on annex F), and copied in our calculator spreadsheet, making the study ready
to review. In this case, due to all the information can be seen clearly in the file, the
retrieved data is accurate, so the automatic version of the study is accepted.

Meanwhile, the other designed spreadsheets also apply their own formulas. In the
client’s spreadsheet, we have to mark the current date in the study column, so the lead
state changes from 1 to 2.

In the proposal spreadsheet, the values are searched and copied, so the data is shown
clearly. Also, from this data, a coworker can communicate the data to the client.

Then, in order to continue the workflow, let’s suppose the leads is turned into a client,
so we note the subscription date in its client’s column. Then, the code changes to 3,
meaning it’s a registered client. So, the client starts appearing on the quotes, payments,
consumptions, periods, benefits and taxes spreadsheets.
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Chapter 4. Back-end development of the project
4.1.  Definition of minimum requirements for first version

In this part of the project, we are going to explain the development of the back-end side
of our client’s private area web application. This side will:

e Receive and treat requests from the front-end side.

e Search information through databases.

e Make calculations.

e Send information to the front-end side of the web application.

The main goal of the web application is to show to clients, in a comprehensible way,
relevant information regarding their electricity bills like consumptions, emissions,
money spent, savings hiring our services or bills. In order to do that, we define the
following requirements:
e Petitions will require authentication.
e Some clients will be able to access to other people’s accounts, because they
manage those accounts, even though they are not the owners.
e The area will be ready to implement new services in the future.
e The area must allow users to access their bills and information related to them.
e A request for changing passwords will be created. This will be used only by the
company.

4.2.  Definition of the product areas

We have defined the following flowchart for our client area, marked in green the parts

planned for this project.
— "
Service
Emissions
B screen
Planetary Diet
e Service
| Fees screen

—

Electricity

Service
Consumptions
’ screen
\_>
Savings
-
screen

Other
— .
Services...

Figure 8. Client area workflow

Authentication
Services
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4.2.1. l|dentification area

This area will allow users to identify themselves, so they can access to their private area.
It will consist on an authentication petition, where the email or the phone number, and
a password will be sent. In case the credentials match, a bearer token will be sent back,
following the JSON Web Token standard. With this token, the user will be able to do
petitions during the following 24 hours.

Figure 9. Authentication webpage
4.2.2. Services area

This area will allow users to get their available services. Requests regarding this area are
necessary to access all private information, because it will provide some necessary
identification numbers for accessing other information.

Intranet

Apple Reviewer

Emisiones
1500 kg Co2
Ahorro
291.32€

O Gana Energia 65.1€

Figure 10. Services area webpage
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4.2.3. Main menu area

In this area, the emissions, fees, consumptions and savings areas are accessible. This
area is not relevant for the back-end.

< Gana Energia

Electricidad

Promedio mensual
58.57 kg CO2 ﬂ H
57.31 Euros UI]I]“
;"2.64 kWh

9.76 Euros

Figure 11. Main menu webpage

4.2.4. Emissions area

This area shows the estimated emissions from the user per month.

< Emisiones

2020

58.24 kg CO2

Mayo
O Gana Energia 58.24

Figure 12. Emissions area webpage
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4.25. Feesarea

This area shows two fees:
e The fee paid from the user to our company (line chart).
e The fee paid from the company to the electricity provider (bar chart).

< Gasto

2020

46.83 Euros. 58.80 Euros.

Agosto

o1 Gana Energia 46.83¢

Figure 13. Fees area webpage

Also, by clicking on the card, we are able to access to the related electricity bill, using

Dropbox services.

4.2.6. Consumptions area

Through this area, users are able to see a bar chart showing:
e Their peak consumption.
e Their valley consumption.

e Their supervalley consumption (in case they have hired a fare with this service).

< Consumo

2020

112.00 kKWh 96.00 KWh

Julio

O Gana Energia 112.00 96.00

Figure 14. Consumptions area webpage
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4.2.7. Savings area

This area shows an estimation of the amount of money (per month) the user is saving
with our services, compared to the money he would be paying with his old company.

< Ahorro

2020

9.22 Euros

Julio

@ Gana Energia 57.02€

Figure 15. Savings area webpage
4.2.8. Communication between front-end and back-end area

One of the key points of the product will be the communication of the front and back-
end sides. Both front and back-end sides will be developed as independent (but related)
projects that will communicate (the front-end will send petitions, and the back-end will
reply these petitions).

We have already mentioned that these petitions will need an authentication token for
being accepted, that will come as a header of the petition. With the reply, a status code
will be returned, giving information regarding the state of the reply.

e Status code 100-199: informative reply.

e Status code 200-299: satisfactory reply.

e Status code 300-399: redirect reply.

e Status code 400-499: Client error.

e Status code 500-599: Server error [27].

Also, in order to reply the petitions, a body will be sent (with relevant data), using an
application/json content type value. A Json file is an open standard file format, that uses
human-readable text, in order to store and transmit data objects that consist on
attribute-value pairs and array data types [28].

4.2.9. Database area
In order to provide all the relevant information, first we will need to store it somewhere,

so our back-end application can access to it. In order to do that, we will use relational
databases.
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These databases are organized in one or more tables (relations) with columns and rows,
and a unique key identifying each row. Each table represents an entity, that can be
related to a product or service [29].

In our case, we will use PostgreSQL as the manager of these tables. We will create a
database for our development environment, and another database for our production
environment. In these databases, some tables will be created, storing relevant
information regarding:

e Authentications.

e Bills details.

e Companies.

e Consumptions.

e Old bills.
e Services.
e Users

4.3. Definition of the work environment

For developing the back-end side of our web-application, we are going to use Entity
Framework Core 3.1, a free open-source managed computer software framework
developed by Microsoft, based in C# [30].

In the next figure, we can see a schema of how an APl with Entity Framework Core works.
The client communicates with HTTP Requests with some endpoints defined in a
controller. In the controller, sent/received data is mapped and serialized/deserialized
using the defined data models.

This controller calls the services, that may request also an infrastructure (developed for
communicate with APIs from 3™ parties). Usually, these services need to do some
queries or data transfers with a database. For that, we need to use as an intermediary a
DbContext.

All these parts of the APl are working because are included in the Program and Startup
files. These are the files that are running in the server.

i
g =
HTTP Reguest
Client QSON PayloaD ( cOmmuer> S
Start
HTTP Response I
Service Infrastructure
(Class & Interface)

Mapping &
Serialization

DbContext
(Context)

Database
(PostgreSQL)

Data Models
(Models & Entities)
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Figure 16. Entity Framework Core schema

This software, as we said before, will be connected to a relational database, managed
by using PostgreSQL and it will also have connections with Integromat and our OCR
(Docsumo), in order to automatize operations. This software will be deployed in Docker
containers placed in a server [31], managed by Scaleway [14], and shared by the start-
up and the launcher company.

In order to guarantee a proper development and performance of the software while not
impacting the normal use of the web application by users, two environments will be
deployed in our server, in separate containers.

e One environment will be called “dev” and will be used for the development
environment of the software. This means that all the development and new
functionalities will be first developed in this environment.

e Another environment will be called “prod” and will be used for the production
environment of the software. This means that users will be able to access to this
environment.

So, in order to guarantee this proper performance, the IT team will be working in the
development environment, while users will be using the production environment. This
last environment will be only modified when the new software has been tested and
approved in the development environment.

Finally, all the developed code will be uploaded to a private repository using Git, so it’s
safely saved, and other coworkers can also work with it now or in the future.

In order to develop the software, we use the Code-First work mode, meaning that first
we will develop our data models, and from them, we will generate our databases.

4.4. Definition of the startup file

The Startup class (named that way because of convention) configures services and works
as the app’s request pipeline. It optionally includes a Configure Services method to
configure the app’s services, that will be consumed across the app via dependency
injection.

It also includes a Configure method to create the app’s request processing pipeline.

This class is typically specified in the host builder,
WebHostBuilderExtensions.UseStartup<T>, available on the Program class.

The Startup class only accepts the injection in its constructor of services related to the
Host Environment or configuration, which are:

e |WebHostEnvironment

e |HostEnvironment

e |Configuration
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Services in the application are not available until the Configure method inside the
Startup class is called [32].

In our case, we will configure in our startup class:
In the ConfigureServices method:

4.5.

O

Authentication configuration: it configures the authentication method,
as well as the handling of tokens and signing keys and validators.
Swagger: helpful tools for delevoping RESTful APIs [33].
Cors policy: mechanism that allows the request of restricted resources in
a webpage from a different domain that the one that served the first
resource [34].
AutoMapper: a library that helps to model data [35].
Services

= Authentication service: explained on 4.8.1.

= AccountDetails service: explained on 4.8.2.

In the Configure method:

O

O O O O O O

Environment builder: parametrized according to the selected
environment when executing the application. In our case, it also chooses
an appsettings file (next point).

Swagger activation.

Routing activation

Cors policy activation

Authentication activation

Authorization activation

Endpoints: controllers mapping, explained in 4.9.

Definition of the appsettings file

The appsettings file is a JSON file used by the web application with the purpose of storing
information related to the configuration of the web application, like the connection with
the database or secret keys.

In this file, we collect all the information that we don’t want to show directly in our code
because of security reasons.

Itisrecommendable to configure an appsettings file per execution environment because
some connection keys may change according to the environment. The system will know
which file to use according to the execution environment and the environment builder
we configured in our Startup class.

In our case, we create two appsettings file, called:

Appsettings.Development.json
Appsettings.Production.json

Both files will store similar information:

50



4.6.

UNIVERSITAT _ TELECOM ESCUELA

F POLITECNICA TECNICA VLC SUPERIOR

DE VALENCIA DE INGENIERIA DE
TELECOMUNICACION
Connection string with the database

o Will be different between development and production, because we
don’t use the same database for both environments.
A secret key used for our token generation and password generation (same in
both environments).
Connection with Integromat (same in both environments).

Definition of data model

Our first step in the development of this software will be defining the data model that
we will be using. For that, we define Entities, that will be used in order to define and
make transfers of information with our databases; and models, that will be used in order
to manage data inside the software. We will define also a primary key, an attribute
(column) that identifies our records.

In our software, we will define 8 different entities:

Authentications: this entity will define data related to the authentication process.
Users: this entity will define data related to the owner of the service.
BillsDetails: this entity will define data related to each uploaded bill into the
database.

Consumptions: this entity will define data related to the consumption data of
each uploaded bill. Depends on the BillsDetails entity.

Houses: this entity will define data related to the house we are providing service.
ServiceModel: this entity will define data related to the service we are providing
to each house.

OldBills: this entity will define data related to the information extracted from the
bills we studied before the client hired our services.

Companies: this entity will define data related to electricity companies, like
emissions.

Authentication [ BillDetails [ C Companies [ howse ] Oldsill
Userld__[int }wa int | int Companyld _[int Houseld _|int oldBillid int
Phone _|string Houseld int [Houseld int Name string Address __|string Houseld int
Email __|string Consumptionid_|int Billld int KgCo2kwh __|double ZipCode | string PreviousPowerlPrice double
Password [string Onerz bool Days double mgRadiokwh_|double Gity string PreviousPower2Price double

BillTitle string MeasureDat string Region __|string PreviousPower3Price double
FacturationStart |string Powerl double Country | string PreviousPowerlDiscount double
FacturationEnd_|string Power2 double oldBill OldBill PreviousPower2Discount double
Amount double Power3 double Userld __[int]] PreviousPower3Discount double
[Difference double PeakC: i double Companyld |int PreviousPeakPrice double
Cozsave double lleyC double double
Radiosave double double alleypri double
Link string Coawaste double PreviousConsumptionDiscount_|double
CompanyName_|string 1 Waste double Services double
Houses House OldCompany string
Consumptions | Consumptions, PreviousPowerl double
PreviousPower2 double

ServiceModel [ e PreviousPower3 double

Senviceld int Userld int
Userld int Name string
Services string Surname string
Company string Email string
Payment double string
Time. string Houses List<House>
Genericld int
i double
double
PreviousAnualCost double
ActualYearlyCost double
SavingWithOnerz double

Figure 17. Entities schema

In all our entities, our primary key will be the Id value related to that entity. This means
that the first attribute of our entities will identify all the records of our tables.
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Also, we will work with relational databases. This means that our data models will be
interrelated. Our entities will be related in the following way:

4.7.
4.7.1.

A User will have one authentication, and one authentication will be related to
one user.

A Bill will be related to one Consumption, and a Consumption will be related to
a Bill.

A Bill will be related to one House, while a House can be related to many Bills.

A Bill will be related to one Company, and a Company can be related to many
Bills.

A House will be related to one OIldBill, and one OIldBill will be related to one
House.

A House will be related to a User, but a User can be related to many Houses.

A House will be related to a Company, and a Company can be related to many
Houses.

An OldBill will be related to a Company, and a Company can be related to many
OldBills.

A Service will be related to a User, and a User can be related to many Services.

Databases treatment
DbContext

Once we have designed our data entities, we can define a DbContext instance. This
represents a session with the database which can be used to query and save instances
of the entities to a database. These allows us to:

Manage our database connections.
Configure models and their relationships.
Querying database.

Saving data in the database.

Transaction management [36].

Thanks to our DbContext instance, we will be able to interact from our software with
our databases and PostgreSQL.

4.7.2.

Migration

By using the CodeFirst workflow, the recommended way to develop an application’s
database is through a migration. A migration is a set of tools that allow to:

Create an initial database that works with an Entity Framework model.
Generate migrations to keep track of changes made to an Entity Framework
model.

Keep a database up to date with those changes.

In order to use migrations, we first need to define our DbContext, the data models we
want to create databases from, and activate the interaction with Entity Framework Core,
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ensuring that the defined databases exist (and in the case these don’t exist, will be
ing th he defined datab ist (and in th th don’t exist, will b

created in a migration) [37].

Once we have done this, it is necessary to interact with the Package Manager Console,
available on Visual Studio, following the next steps:

e First of all, it is necessary to enable migrations, using the command Enable-
Migrations.

e Then, it’s time to apply the migration into PostgreSQL, with the command Add-
Migration [name]. This command adds a Migration folder in the project, with
two files:

o Configuration class: this class allows to configure how Migrations behave
in our context. Usually, when creating the migration, this file is generated
automatically.

o [Time Code]_[Name] file: this file represents the created objects for our
database. It’s written in SQL, and will be applied to the database in order
to generate the new databases.

=  Anexample of file name is “20200727112424 _Initial.cs”.

e Once a SQL file has been generated, it’s time to apply the migration to the

database, using the command Update Database. [38].

4.7.3. Filling

Once we have created our tables, these are empty at first, so, in order to work with
them, it is necessary to fill them.

There are different procedures, like typing manually through a database manager like
pgAdmin (PostgreSQL), uploading csv files with a similar structure to the tables, or
through predesigned HTTP POST requests.

In our case, due to the big amount of information to upload, uploading csv files that we
can create using Microsoft Excel is easier and time-saving. Also, most of the needed
information can be easily copied and pasted from our CRM, developed in Google Sheets.
Because of this, we will use this option.

Also, in our first stages, we will be developing in the development environment. So, we
will need to fill first the tables that work in this environment. A good procedure to follow
is to fill this tables at first with test data, and only when the software is finally developed
and ready to be deployed, fill the development and production environment with the
real data.

4.8. Definition of services, interfaces and infrastructure
In our software, in order to manage our controllers, we will need to create some classes,

grouped in services. In .NET Core, controllers request dependencies explicitly via
constructors (Dependency Injection) [39].
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Services are added as a constructor parameter, and these are defined using interfaces.
The methods developed in a service will be used later in a controller.

Meanwhile, in case a .NET Core application requires using endpoints from 3™ parties’
APls, a good practice is to develop a service class (and its interface) separated from the
own services, as an infrastructure. So, each time our application needs to do a HTTP
Request to one of those 3" parties’ APIs, it will call an equivalent class inside the
infrastructure (by using the dependency injection), that will be in charge of doing the
communication with the endpoint.

In our application, we will need to develop two different services (with their own
interface) for:

e Authentication classes.

e Account managing classes.

4.8.1. Authentication classes

This class will define functions about:
e Acceptance/rejecting authentication pair value.
e Encryption/decryption of password.
e Bear token generation

In our authentication process, we follow the JSON Web Token standard (RFC 7519). This
standard defines a compact and self-contained way for transmitting information safely
between parties as a JSON object. Due to it is digitally signed, this information can be
verified and trusted, by using a secret, using public/private key pair [35]. All the
encryption and decryption in the software are done using SHA-256.

Once the authentication process has been completed successfully, this token will be
necessary for calling the other endpoints and exchange information successfully.

4.8.1.1. User authentication

The authentication process follows the next workflow:

Pair user/password

I ——
Client Controller Database Quen

Database (user,
hash(password))

Response

GetData (userld,
user,
hash(password))

|

CreateHash(user,
password)

|

user, hash(password) [ userld, user, hash(password)

Are the

same?
no

L Send Unauthorize
ok value

A

. Generate JWT Token l

Send back Userld and
Token

Figure 18. Authentication process schema
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If we examine the authentication service, when being called by the controller, two
functions are called at first. One of them creates a hash with the received inputs, that
correspond to the user and the password, while the other function makes a query in the
database, in order to retrieve the authentication data of the user, which are userld,
email, phone and password. The saved value as password in our database is not the
explicit password, but it’s a hash created with the user’s email and his password.

Then, in another function, the software checks if user and password’s hash coming from
the controller and from the database are the same. In that case, a token is created using
the software’s private key, and it’s sent back to the controller with the user’s userld
value.

4.8.1.2.  Modifying a user’s password

In order to modify a user’s password, we will need a new endpoint, that will modify the
password’s hash stored in a table with a new hash formed from the new password. In
order to do that, we will follow the following workflow:

e First, the user will ask to change its password. We will ask for his email. As a
result, and in the case this email exists in our databases, an email will be sent to
the user, containing a link.

o In order to increase this operation security, we create a process for
handling it. This means that a new table in the database will be created,
storing a process number, userld, an UUID identifying the process, a start
date and an end date.

o The operation will only be valid if the whole process it’s finished before
the defined end date. For this process, we have defined a short period, 5
minutes.

e The user will access through the link to a page prepared for handling this
operation. In this page, he will introduce his email and the new password (twice).
If it checks, the password’s hash will be modified in the authentication’s table,
and the process will be finished.

‘ | forgot my password ‘ Link opened ‘

Email Email and new
password (x2)
i i Process

Yes

Sent Email Create new Modify Terminate
with link process Process Process

Figure 19. Modify password’s process schema
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4.8.2. Account managing classes

In this class, we are going to develop functions that will perform:
e Retrieving information from databases.
e Writing information in the databases.
e Modifying information in the databases.
e Calculate savings and emissions from data stored in the database.

4.8.2.1.  Retrieving information functions

These functions will search and get information in the tables. In order to do that, we will
use LINQ queries.

LINQ (Language Integrated Query) is a uniform query syntax integrated and used in C#
and .NET used for saving and retrieving information from different sources. This syntax
would work as a translator between C# code and SQL code [36]. The main advantages
of using LINQ are:

e Developers don’t need to learn a new querying language.

e Reduces the amount of code needed.

e It makes code more readable and understandable.

e Standardizes data consulting processes.

e Compiles and verifies the object types.

e Includes IntelliSense for generic collections.

e Allows retrieving data in different models.

In our case, we would use LINQ in order to query in our defined tables in the database
through Entity Framework.

All these calls are going to be called from other functions or by controllers. The ones
called by a controller will be explained in the part 4.7.2. and will be part of a GET request.

4.8.2.2. Writing information functions

These functions will add new lines in our tables and will be part of POST requests. These
functions will use the commands from Entity Framework Add(Entity) and SaveChanges().

4.8.2.3.  Modifying information functions

These functions will query information in the tables, applying retrieving functions, and
modify some attribute of them, saving these changes in the end. It is a necessary
requirement that the requested information to modify has to exist in the tables of the
database previously.
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4.8.2.4.  Calculations functions

These functions will do mathematic operations that will calculate monetary savings and
emissions of our client’s services, from information queried previously from the
databases.

4.9. Definition of controllers

In a Controller class that invokes a ControllerBase class, we define our API’s endpoints
clients will interact with. Here, we will define the routes and the service’s methods will
be called from here.

As we did in our services part, we will make a separation between the authentication
part of the workflow and the rest of the available operations.

Our controllers will have a common route in their URL, that will depend on the
environment we are working with:

e Development environment: https://dev-intranet-api.servest.app

e Production environment: https://intranet-api.servest.app

4.9.1. Authentication controller
4.9.1.1.  Authentication endpoint

/auth

Figure 20. Authentication’s endpoint route

This endpoint is a POST HTTP Request and is used for authenticating the user when
trying to access our API. It activates the authentication service functions we explained
previously in the point 4.6.1.1.

The petition requires a JSON body with the following structure, where the values marked
as “string” are supposed to be changed by the input values.

"userName": "string",

“password": "string"

Figure 21. Authentication’s endpoint JSON body structure

In case it is successful, we will receive a 200 OK answer like the following:

"userId": 1,
“token":

Figure 22. Successful authentication’s reply
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4.9.1.2.  Modify password

This process can be divided, as we saw previously in the workflow shown in the point
4.8.1.3) into two different processes, with their respectives endpoints.

4.9.1.2.1. Start modifying password’s process endpoint

/auth/startChange/{email}/{processId}

Figure 23. Start modifying password’s endpoint route

This endpoint is a POST HTTP Request and is used for starting a process for changing a
password. It sends an email to the specified email (in case it exists in the database) and
start a process of 5 minutes for finishing the procedure (explained aboved).

This endpoint doesn’t require any body of other information apart from an email and a
UUID, generated from the end-point.

4.9.1.2.2. Finish modifying password’s process endpoint
/auth/modifyPassword/{processId}

Figure 24. Finish modify password’s endpoint route

This endpoint is a PATCH Request and is used for modifying the password in our
databases. It needs a body with email and password and a processld (UUID) as a
parameter of the petition.

In case the procedure has been completed successfully, a 200 OK answer will be received.
But, in another case, an error message will be shown.

4.9.2. Client controller

All the endpoints defined in this controller will require an authentication token as a
header of the request, following the structure “Bearer “+token. Now we can see all the
endpoints used in our web application

4.9.2.1.  Getall the managed houses

/api/user/usuarios/casa/{customerId}

Figure 25. Get all the managed house’s endpoint route
Using this endpoint allows us to get all the houses where a user is suscribed. In order to

execute it, it is necessary to introduce the User Id value as a parameter, and as a
successful reply, the APl will send back the data from that house.

The only needed header in this endpoint is the previously introduced Authorization
header.
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4.9.2.2. Get all the user’s data

/api/user/cuenta/{customerId}

Figure 26. Get all the user’s data endpoint route

Using this endpoint will allow us to get all the data related to the user defined through
the user Id value introduced as a parameter of the endpoint. Also, it will include
information about his registered houses.

The only needed header in this endpoint is the previously introduced Authorization
header.

4.9.2.3. Get all the bill’s data

/api/user/facturas/casa/{houseld}

Figure 27. Get all the bill’s data endpoint route

Using this endpoint will allow us to get all the data related to a specified house’s bills.
As an input, we need to introduce as a parameter of the endpoint a house Id value, and
if the call is successful, it will return a list with all the house’s bill’s, its respective
consumption values, information about the house and its old bill. This is the most
complete get endpoint in the API.

The only needed header in this endpoint is the previously introduced Authorization
header.

4.9.2.4. Get all the user’s services data

/api/user/servicios/{userId}

Figure 28. Get all the user’s services data endpoint route

Using this endpoint will allow us to get all the data related to the hired services by a user.
As an input, it will require the user Id value, and as an output, if the call is made
successfully, will return a list with all the hired services by the user.

The only needed header in this endpoint is the previously introduced Authorization
header.

4.9.2.5. Post a new user

/api/user/new/user

Figure 29. Post a new user endpoint route

Using this endpoint will allow us to create a new user in our tables. As an input, it will
require the following data, written in a JSON file in the body:

e Name - string

e Surname - string

e Phone - string

e Email - string

e Password - string

e Service hired - string
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e Company that offers the service - string

e Payment—double

e Periodicity of payment —string

e Name of the address — string

e Zip code —string

e (City —string

e Region —string

e Country —string

e Data about the old bill (in case it is electricity, other case is null)
o Price of the previous power 1 - double

Price of the previous power 2 - double

Price of the previous power 3 - double

Discount on the previous power 1 - double

Discount on the previous power 2 - double

Discount on the previous power 3 - double

Price of the peak consumption — double

Price of the valley consumption - double

Price of the supervalley consumption - double

Discount on consumption — double

Price of the extra services - double

Previous power 1 — double

Previous power 2 - double

Previous power 3 - double

Name of the old company — string

O O 0O 0O O O O O O o o o o o

The only needed header in this endpoint is the previously introduced Authorization
header. It will be used only by the IT team of the company; in case it is necessary to add
a new subscriber.

4.10. Server publication

Once the application has been tested running it in a computer, it’s time to upload it to
a container in a server, where it will run, giving the possibility to the front-end
application to connect to the back-end, and continue with the web application
development.

In order to run our applications in a server, we will use an OS-level virtualization open-
source code project called Docker, that works as a container’s engine.

An OS-level virtualization is a method of virtualization where, over the OS core, a
virtualization layer is executed, allowing the existence of multiple isolated instances of
user spaces. These instances are called containers, and work as a real server from the
user-side’s point of view [40].
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In our project, we decided to develop containers for the development software, the
production software, and for a NGINX server, all of them running in an Ubuntu
environment. This server will be protected with a public-private key system.

A NGINX server is a fast and reliable static web server, also used (as in our case) as a
reverse-proxy used in front of the APIs, allowing a high concurrency, high performance
and a low memory usage [41].

In order to upload our images to their respective container, we developed a script,
available in the annex G, reducing all the tasks with Docker to a couple of commands.
These commands are:

e Loginin Docker
o docker login SERVERNAME/ SERVERNAMESPACE -u nologin -p PASSWORD

e Creating an image of the software in the server (using the script docker-
upload.sh)
o ./docker-upload.sh IMAGENAME vVERSIONNAME
e Connect to the server using SSH:
o ssh dev@SERVERIP
o Introduce passwords
e Upload image to containers
o sudo docker stop CONTAINERNAME && sudo docker container rm
CONTAINERNAME && sudo ./docker-deploy.sh DOMAINNAME EMAIL
CONTAINERNAME IMAGENAME:VERSIONNAME ENVIRONMENT
o ./docker-deploy.sh is another script saved in the server OS, helpful for
deploying the applications.

In our containers, we configured two ports for communications, using TCP. These are
80 and 443.

Figure 30. Deployed docker containers in our server

4.11. Maintenance

Once the software is developed, it is important to do some maintenance works on the
software, in order to fix bugs, adding information, adding new features, etc.

Some activities, like the addition of new features, can be developed as separated

projects (as it is planned with the new company services). But in this project, we have
to define procedures for adding automatically electricity bills to our database.
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4.11.1. Automation of databases filling

The main goal of this activity is to make available for users all their electricity bills and,
when a new one is generated by our provider (or ourselves), make it available for them
as soon as possible, automatically.

For this part of the project, we will use the previously mentioned no-code tool called
Integromat. This part will need three phases:
e Phasel
o Upload bills to our OCR.
o Bill reading by the OCR.
e Phase?2
o Download data from our OCR.
o Database filling (consumptions table).
e Phase3
o Dropbox storage.
o Database filling (bill details table).

Phase 1
As explained above, in this phase, we have to get a bill, classify it according to its origin
(own source or provider) and send it to our OCR. In the end, we will approve the reading

done by the OCR.

We propose the following workflow in Integromat.

@
©

B

HTTP Google Sheets

=]

>

Google Sheets

Google Drive Google Drive Google Sheets Router

©

Google Sheets

©

HTTP Google Sheets

Figure 31. Integromat’s workflow

We receive four different kind of bills from three different providers. In order to initialize
the process, we will upload all the documents to a folder made specially for that purpose.
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Due our providers follow personalized naming structures, we can filter which kind of

bills we are dealing with.

Then, we download the file from this folder, so we can get extra information, like a File
ID used by Google, so we can identify that file in the next phases of the process. We
store that ID in a Google Sheets file created as a registry of the bills uploaded to the
database. In the Annex H, there’s a brief explanation of this registry.

Then, it’s time to filter which kind of bill we are working with. Our software is able to
process three types of bills:

e Electricity bill.

o This bill provides information about a period’s consumption, expenses,

etc. It’s generated by our providers ("Holaluz™ and "Gana Energia™ paths).
e Down payment rights bill.

o This bill is generated because of hiring our provider’s services and is
based on the work made in the change of operation ("Derechos de
Enganche” path).

e Quote bill.

o This bill provides information about the service we provide to the client

and is generated by a third party we hire for it ("Onerz” path).

All the bills will follow a similar path, but we divided the process into three streams
because we need to do changes in the filename according to the kind of bill. The name
code of the bills is defined as follows:

e Electricity bill -> MM-YYYY Provider Name.pdf

e Down payment rights bill -> MM-YYYY Derechos de enganche.pdf

e Quote bill -> MM-YYYY Onerz.pdf

Being MM and YYY the month and year we uploaded the bill to our table.

Finally, we should approve the reading done by our OCR in their web application. This
step is recommendable, especially in the first stages, but not mandatory.

Phase 2
In this part, we need to download the taken data by our OCR, process it and store part
of it in our consumption’s table. In this process, we will define two different workflows,

according to the origin of the analyzed bill.

First, we are going to analyze the designed workflow for the electricity bills and the down
payment rights bill.
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Figure 32. Integromat’s workflow

First of all, in our bill registry, we search those bills that have been uploaded to our OCR,
but the taken data hasn’t been written in the registry. We can find that because the
column D is filled, but the column E hasn’t.

From those lines, we take the value stored in the column D, which is the ID used for
uploading the file to our OCR. Thanks to this value, we can retrieve the information from
our OCR.

Then, we write the retrieved information in our registry, both bill data and
consumptions data.

Also, we need to perform a query, in order to write in our registry, the owner ID of the
bill. This means, to which house is the bill assigned to. For that, we have another Google
Sheet page with information related to all the assigned IDs to that house, street name,
electricity CUPS of the house, NIF of our house’s owner, and a Dropbox route of the
folder that stores the bills of each client. For this workflow, we can do our query with
the electricity CUPS.

Finally, once we have processed and stored all this information in our registry, we can
upload it to our table in the database.

Once the information has been uploaded successfully, we mark a flag in our registry,
and activate a webhook to a new automated scenario, part of the phase 3.

In the case we are analyzing a quote bill, the workflow is a bit different. These bills only
show the quote paid by the client to the company, so we don’t need to store any
consumption. This is the used workflow:

@ ; j . Onerz/Servest . ﬁE :§
Y

HTTP (2 Google Sheets 4 Google Sheets 6 HTTP 21

Make a request Search Rows Update a Row Make a request

Google Sheets 1 ¢

Search Rows

Ignore 24

Figure 33. Integromat’s workflow
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The first part of the process is similar to the other workflow of this phase. We query in
our registry and download the data from our OCR. But, in this case, if the process in our
OCR has been done successfully, we only store data in our registry, and use as a
consumption a reserved consumption for these cases. (with all values equal to 0). In
order to identify the owner of the bill, we use a client Id number shown in the bill.

In the end, a flag is activated, as well as a webhook to the last process (phase 3).
Phase 3

This last phase, as mentioned above, will finish the bill storing process, and upload the
bill to Dropbox, so users can access to it through a generated shared link with viewer
permissions. The workflow is shown in the next figure.

£ 00O @ 0O

Webhooks Google Sheets Google Drive Google Shee Postaresal. Google Drive Google Shests

Figure 34. Integromat’s workflow

The process starts when the webhook is activated (done by both scenarios in phase 2).
Then, the line with the stored information of the stored bill is search (thanks to the flag
we marked in the previous phase). Then, we get the stored file in our Google Drive
folder, using it’s file Id (stored in the link cell) and upload it to Dropbox. Then, we
generate the shared link, and overwrite it on the link cell (where the Google’s File ID was
stored). Then, the bill information is written in our BillDetail’s table in the database, and
the file is deleted from the Google Drive folder. In the end, a final flag is marked, showing
that the process has been finished.

4.11.2. User’s addition

The main goal of this activity is to generate new accounts for the new users of the
electricity service. As we said in the CRM part of this project, the subscription of our
service has to be approved manually. But this record is written in our CRM, so the
addition to our client area can be handled automatically, using Integromat and our
developed API. The followed workflow is the following:
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Figure 35. Integromat’s workflow

First, we detect a new client in our CRM. A client will be a row in the page "Clients™ with
a subscription date and an empty private area subscription date. Once this new client
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has been detected by the software, it will search more relevant info in our CRM, in the
pages "Calculator™ and "Quotes™ and will perform two petitions to our API. The first one
will be an authentication (with a reserved user and password), so we can get a token,
which will be used as an authorization for our subscription petition (explained previously
at the point 4.9.2.5). This request will be performed with the retrieved information from
the CRM.

Then, some relevant information will be stored in a new spreadsheet (containing IDs
and identity information of each client, only for operative purposes).

If the request has been done successfully, the private area subscription date will be filled
with today’s date. In case the request is replied with an error code, an email will be sent
to the IT team of the company, in order to check the issue.

4.12. Results

Finally, it’s the moment to test that our software works properly. In order to do that, we
will start defining an example workflow for this test. Once we have defined the steps we
will test and its order, we will make all the defined requests. Finally, we will comment
the obtained results.

4.12.1. Workflow

First of all, we need to define a proper workflow, in order to test properly our whole
software. We propose the following workflow.

Create a new
User

Upload bills Analysis of
for this client /o bills

Modify
password

Login

!

Available
service's

inquiry

Figure 36. Testing workflow

Bill's inquiry

First of all, we will create a new user, in order to carry our tests. Once the user has been
created, we will upload some bills for him. We will analyze them in our OCR. In this
moment, the account will be ready for our hypothetical client.
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Then, we will change our hypothetical client’s password. After this step, we will log in
the account, so we can get all the private information of the client.

Finally, we will check the client’s available services and its bills.

4.12.2. Testing

In order to start our testing, we will use the information we used when we tested our
CRM (3.12). When the Integromat’s scenario explained in the point 4.11.2 is activated,
our signup procedure starts.

After a run to this scenario, we see that it has been completed successfully. The date
has been written in our CRM, and the new user has been added to our database, with

the following information:

e Username: diesabel@ade.upv.es
e Password: 1gAYn5n0pi

Now, it’s time to upload a bill to his client area.

The process starts with an email to our billing email. Once our software detects this new
email, it will start the phase 1, getting as a result that our bill is available on our OCR.

HTTP Google Sheets

B B ' o
e T HTTP Google Sheets
T o
O, . '

®@ ©:®
© 0O

HTTP Google Sheets

Figure 37. Result of phase 1
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N_202020202020_TFM.pdf

B BillsDetails- Electricity

FacturationStart 11/06/2020
FacturationEnd 14/07/2020 - - .
Direccion punto suministro:  ETSIT, Cami de Vera s/n, 46022, Valencia
UserName TEST ONE
CUPsS CUPS ES 0000 0000 000 DATOS DEL CLIENTE DATOS DEL SUMINISTRO
— —
furEmis 7049 Titular - Test One cups  ES 0000 0000 0000 0000 AA
@ Service Electricidad DNI-CIF - 00000000x Potencia = 5,75 kW
Y PP Namero de contrato Tarifa de acceso | 2.0 DHA
GED e Forma de pago Distribuidora
Titular del pago Ne contrato distribuidora
B ‘Consumptions - Electricity N° de cuenta
Powerl
s DETALLE DE LA FACTURA
Powerd Término Potencia Tarifa ML
Término potencia 10-06-2020 / 14-07-2020 34 dias - P1: 5.75 kW - precio: 0.118187 231€
PeakConsumption Término de Energia
ValleyConsumption Término energia 10-06-2020 / 14-07-2020 34 dias - P1:173.0 kWh - precio: 0149800 2592€
Término energia 10-06-2020 / 14-07-2020 34 dias - P2: 110.0 kWh - precio: 0.079800 878 €
SupervalleyConsum... Alquiler de equipos de medida y control
Alquiler de equipos 34 dias 091€
Productos
B. Social 0,68 €
ALTAS0 -413 €
Impuesto Electricidad
511269632 % Sobre 58,49 x 1,00 299 €
Approve
Base Imponible 58,26 €
IVA 21,00% 1223 €
TOTAL A PAGAR 70,49 €

< 1of1

Figure 38. Bill analysis on our OCR

Once the bill has been approved, the phases 2 and 3 are ready to be activated. These
procedures upload the bill to the database, making it available.

Figure 39. Result of phase 2

Custom webhook Search Rous, Downlosd s File UploadaFie CreatelUpdatea Share Link Updatea el

Ignore

Figure 40. Result of phase 3
Now, it’s time to change our passwords, due to our current password has been
generated automatically, and it is recommendable to modify it for security and

functional reasons.

From now on, we will use Postman as a client, in order to communicate with our
designed API.

As we have explained in the point 4.9.1.2, the modifying password’s process is divided
into two parts:
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e First, we have to make a HTTP petition, asking for starting a new petition to
modify the user’s password. It also sends an authomatic email, with a link, from

which users can modify it.
e Last, there’s a second HTTP petition, which modifies the password.

In the next figure, we can see the request and result of this first petition.

» POST Start Modify password process Examples 0 v
POST v /auth/StartChange/diesabel@ade.upv.es/71c2ed46-3761-47e0-a4b4-e1e03a15e69d Send

Params Authorization Headers Body Pre-request Script Tests Settings
Query Params

KEY DESCRIPTION

Body Cookies Headers Test Results

Pretty Raw Preview Visualize

{
"statusCode": 200,
"comment": "Sent email"

H

Figure 41. Start process

v

We receive a 200 OK reply, meaning that the process has been created, confirming that

the email has been sent, and we have 5 minutes to finish the process.

18:35:24 11 KB

(VP § Onerz <info@onerz.app>  Solicitud de cambio de contrasefia

Has solicitado un cambio de contrasefia.

Para resetear haz click aqui.

En el caso de que no hayas realizado dicha solicitud, por favor, ignora este mail,

© f ¥

Figure 42. Received email

Then, we call the second endpoint, a PATCH petition, sending our new password. The

HTTP request is shown in the next figure:
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» PATCH Modify Password Examples 0 v

PATCH /auth/modifyPassword/71c2ed46-3761-47e0-a4b4-e1e03a15e69d Send M

Params Authorization Headers Body Pre-request Script Tests Settings
none form-data x-www-form-urlencoded raw binary GraphQL
{

2 "password": "thisIsANewPassword"

N

Body Cookies Headers Test Results

Pretty Raw Preview Visualize
d
"statusCode": 200,
"comment": "Password changes successfully"

i
Figure 43. End process

We receive a 200 OK, with an informative message, confirming us that the password has
been modified successfully.

Now, it’s time to login into the platform using our new password. For that, we should
send the following request.

> Login Examples 0 v
POST /auth Send v Save v

Params Authorization Headers Body Pre-request Script Tests Settings

none form-data x-www-form-urlencoded raw binary GraphQL

f
"UserName": "diesabel@ade.upv.es",
"Password": "thisIsANewPassword"

i}

Body Cookies Headers Test Results

Pretty Raw Preview Visualize

{
"userId": 136,
"token": "eyJhbGci0iJIUzIINiIsInR5cCI6IkpXVCI9.
eyJVi GFOYSI6IjEZNiIsIm5iZi. 1 Yy0CwiZXhwIjoxNjE@MTg5MDI4LCIpYXQi0jE2MTQxMDI2Mjh9.
4deEWRIUZ881rRFhjAU7 riGPDQlunde 6BS4Tx08"

Figure 44. Login request

We receive a 200 OK as a response, with the user’s ID number and a token, necessary
for making some request (as explained before). Also, we receive a refresh token as a
cookie, used for getting new tokens when the main ones are expired.

Body Cookies Headers Test Results

Name Value Domain Expires HttpOnly Secure

true false

Figure 45. Refresh token cookie
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Now, it’s time to call our hired services. At first, in order to try the software’s security,
we try to make the request with an expired token, getting the following result:

> GET User Services Examples 0 v

GET /api/user/servicios/136 Send v Save v

Params Authorization Headers Body Pre-request Script Tests Settings

ey)hbGciOiJlUzI1NilsInR5cCl61kpXVC)9.ey)Vc2VyRGFOYSI6IjliLCJuYmYiOjE1OTEYNJE3NT

Body Cookies REEGES Test Results

Pretty Raw Preview Visualize Text v

Figure 46. Unauthorized petition

As we can see, it returns a 401 Unauthorized response, meaning that our token is not
valid and, even though the system understands the petition, is denied due to an error in
the authorization stage.

Now, trying with the token we received when login into the system:

» GET User Services Examples 0 v
GET /api/user/servicios/136 Send v Save v

Params Authorization Headers Body Pre-request Script Tests Settings

eyJhbGciOiJlUzI1NilsInR5cCl61kpXVC)9.ey]Vc2VyRGFOYSI6IjEzNilsImS5iZil6MTYXNDEwM

Body Cookies Headers Test Results

Pretty Raw Preview Visualize JSON v

"serviceId": 63,
“userId": 136,
lectricidad",

na Energia”,

: "Mensual",
‘genericId": 85,
“previousEmissions": 4800.0,
"avoidedEmissions": 1500.0,
"previousAnualCost" .0,
"actualYearlyCost":
"savingWithOnerz": 0.0

Figure 47. User services request

Using the token we received previously, we see that the response is a 200 OK, with the
expected JSON file as a body of the response.

Finally, let’s check if we can get the bill we uploaded to our client. For that, we do the
following petition.

71



UNIVERSITAT _ TELECOM ESCUELA

POLITECNICA TECNICA VLC SUPERIOR
DE VALENCIA DE INGENIERIA DE,
TELECOMUNICACION

» GET Bills from House

/apiluser/facturas/casa/8s

Figure 48. Bills from house request
As we can see, we receive a 200 OK response with information in its body regarding the

bill we just uploaded, the house it comes from (including information about the old
billing of that house) and the consumption of that bill.
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Chapter 5. Conclusion
This document has been divided into three differentiated parts.

In the first part of the project, we developed a project planning document. It contained
a brief introduction of the project, a specification of the phases of development of the
project, a temporal and economic planning, an uncertainty analysis and the closing
documentation of the project.

This part of the project had some objectives to meet at the end of it, defined in the point
1.2 of this document.

The first of them was establishing a realistic calendar. We did a realistic calendar in the
firsts phases of the project, establishing that this project could be done in 50 days, even
though the effort was equivalent to 124 days of work. This is a long period for this project,
but due to the low amount of resources, the precedent tasks and the numerous details
of the project, it’s realistic. Also, the final amount of time spent on developing this
project for the company (in real life) was very close to 50 days.

The second of them was managing effectively our available resources. As said before,
the whole project has been developed by 5 workers (counting the project manager), not
all the workers could take part in all the parts of the project, due to lack of knowledge.
This increased the difficulty level of the project, so managing effectively was mandatory.
With the proposed resources distribution, the project could be developed effectively,
even though some workers were on some free periods, but as a result of this managing,
an effort of 124 days could be reduced to 50 days.

The third of them was managing risks. In order to manage risks, we made previously an
uncertainty analysis, evaluating the conditions related to the project. We analyzed the
macroenvironment and microenvironment of the project through a PESTEL analysis, the
Porter’s five forces, a SWOT analysis and evaluating the treatment of risks and
opportunities. With all this analysis, we could be ready to face all the risks this project
had with it.

The last of them was establishing mechanisms of supervision of the daily work during
the development of the project. This has been solved introducing deliverables for all the
activities done every week, about the finished activities during the week, and planning
the activities to do during the next week, specifying the amount of time spent on all of
them. Also, online meetings are another procedure of checking the daily work, through
daily meeting or weekly meetings.

Jumping into the second part of the project, we developed a CRM for our coworkers.

The main duty of this document was to ease our coworkers’ duties. We divided this main
goal into two more defined objectives.
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The first objective was to automatize electricity studies. We could do that creating a
sheet working as a calculator, where, after analyzing an electricity bill through our OCR,
we could make studies regarding emissions, spending estimations and economic savings

for our clients automatically.

Also, we had as an objective providing our coworkers of a helpful tool for organizing
clients and leads. Using a numeric code system, our coworkers can organize the state
of a lead or a client, and any modification was automatically shown in all the created
sheets. And apart from the calculator sheet, we created other sheets, like a client’s
register, a quotes register, and other tools explained between the points 3.5 and 3.11,
developed according to a predefined lead workflow, and hearing to the demands of our
coworkers.

Finally, in the last part of the project, we developed a client area application. In this
document, we explained the development of the back-end side of the web application.
In this development, we created a new API with all the needed endpoints for meeting
the initial requirements of the web application, as well as created two databases, one
per development environment.

Through the developed endpoints, our clients could access to their data and their
electricity bills. Also, these endpoints included data regarding their electric
consumptions, their emissions and savings. All this information has been stored in our
databases, and the APl requests have been secured following an authentication process.

Also, in order to provide our clients with their electric data, we have created
automations, easing the process of processing and storing new bills.

All this software has been tested, in order to grant both workers and clients of a reliable
software, increasing that way the trust into the company.

As a result of all this, we can say that the objectives we defined at the start of the
document have been met. Also, due to this project was published for the clients some
months ago, we have seen that clients are satisfied with the product (according to their
feedback). Even though, some refactoring and additions are planned for the future.
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’:I:d“ v EDT v Nombre detarea v Trabajo v Duracion v Comienzo + Fin v Nombres de los recursos v Predecesoras -
| i 1 4 Project "First Phase of Onerz Development” 124 dias 50 dias lun 20/04/20 mié 01/07/20
» 1.1 4 Project Management 49 dias 48 dias lun 20/04/20  lun 29/06/20
- 111 Supervision & management of the project 48 dias 48 dias lun 20/04/20  lun 29/06/20  Project Manager 59FF
» 1.2 4 Market analysis 8dias 8 dias lun 20/04/20  jue 30/04/20
- 121 Identification of the needs of our clients 3 dias 3 dias lun 20/04/20 mié 22/04/20 Development Manager
- §1505) Analysis of technological solutions 4dias 4dias jue 23/04/20 mar 28/04/20 Development Manager 5
- 1.2.3 Research and analysis of similar cases and 1 dia 1dia jue 30/04/20 jue 30/04/20 Development Manager 6
- 124 Milestone 1 0dias 0dias jue 30/04/20  jue 30/04/20 SFF;6FF;7FF
- 1.3 4 Acquisitions 3,5 dias 3,5 dias lun 04/05/20  jue 07/05/20 4
- 1.3.1 Analysis of material needs 0,5 dias 0,5 dias lun 04/05/20 lun 04/05/20 Development Manager
- 1.3.2 Analysis of required licenses and software 1 dia 1dia lun 04/05/20 mar 05/05/20 Development Manager 10
- 133 Acquisition of needed resources 2dias 2dias mar 05/05/20 jue 07/05/20 Development Manager 11
- 134 Milestone 3 0 dias 0 dias jue 07/05/20  jue 07/05/20 12FF
- 1.4 4 Software development 48 dias 29 dias jue 07/05/20 mié 17/06/20 9
- 141 Analysis of functional needs 3 dias 1,5 dias jue 07/05/20 vie 08/05/20 Developer 1;Development Manager
- 14.2 Milestone 2 0 dias 0 dias vie 08/05/20 vie 08/05/20 15FF
- 143 4 Development of the CRM 16 dias 8 dias lun 11/05/20 mié 20/05/20 15
Creation of tables 1dia 1dia lun 11/05/20 lun 11/05/20 Developer 1
- Definition of functions 6 dias 3 dias lun 11/05/20 mié 13/05/20 Developer 2;Development Manager
- Coding of functions 6 dias 3 dias jue 14/05/20 lun 18/05/20 Developer 1;Developer 2 18;19
- 1434 m"rests 2 dl‘éis 1d|a mar19/05/20 mar 19/05/20 Developer 1;Development Manager -20
- 14.3.5 Connection with sources of informatior 1 dia 1dia mié 20/05/20 mié 20/05/20 Developer1 21
- 14.3.6 Milestone 4 0 dias 0 dias mié 20/05/20 mié 20/05/20 22
- 144 4 Web app design 4dias 2dias jue 21/05/20 vie 22/05/20 17
- 1441 Web app sketch (front-end) 4 dias 2dias jue 21/05/20 vie 22/05/20 Developer 3;Development Manager
» 145 4 Web app development 25 dias 17,5 dias lun 25/05/20 mié 17/06/20 17
» 1.4.5.1 4 Back-end development 16 dias 15,5 dias lun 25/05/20 lun 15/06/20 17
- Creation of Docker containers in a se 0,5 dias 0,5 dias lun 25/05/20 lun 25/05/20 Developer 2
Lo Definition of models and entities ~ 1dia 1dia lun 25/05/20  lun 25/05/20 Developer 1
- Definition of databases context 0,5 dias 0,5 dias mar 26/05/20 mar 26/05/20 Developer 1 29
- Migration to databases inaserver  1dia 1dia mar 26/05/20 mié 27/05/20 Developer 1 28;30
- Population of databases with test da' 1 dia 1dia mié 27/05/20 jue 28/05/20 Developer 1 31
- Definition of services 4dias 4 dias jue 28/05/20 mié 03/06/20 Developer1 32
- Definition of API controllers 1dia 1dia mié 03/06/20 jue 04/06/20 Developer 1 33
- Upload API image into development 0,5 dias 0,5 dias jue 04/06/20 jue 04/06/20 Developer2 28;34
Tests with server in development 2 dias 2 dias vie 05/06/20 lun 08/06/20 Developer 1 35
- Upload API image into production co 0,5 dias 0,5 dias mar 09/06/20 mar 09/06/20 Developer 2 36
- 1.4.5.1.11 Tests with server in production 1dia 1dia mar 09/06/20 mié 10/06/20 Developer 1 37
- 1.4.5.1.12 Population of databases with real da 2 dias 2dias mié 10/06/20 vie 12/06/20 Developer1 38
1.4.5.1.13 Elaboration of a manual 1dia 1dia vie 12/06/20 lun 15/06/20 Developer 1 39
- Milestone 5 0 dias 0 dias lun 15/06/20 lun 15/06/20 A40FF
- 1.4.5.2 4 Front-end development 9 dias 17,5 dias lun 25/05/20 mié 17/06/20 24
- 14.5.21 Authentication page 1dia 1dia lun 25/05/20 lun 25/05/20 Developer 3
- 14.5.2.2 Index page 1dia 1dia mar 26/05/20 mar 26/05/20 Developer 3 43
- Emissions page 1dia 1dia mié 27/05/20 mié 27/05/20 Developer3 a4
- Expenses page 1dia 1dia jue 28/05/20 jue 28/05/20 Developer 3 45
- 1.4.5.2.5 Consumption page 1dia 1dia vie 29/05/20 vie 29/05/20 Developer 3 46
- 1.4.5.2.6 Savings page 1dia 1dia lun 01/06/20 lun 01/06/20 Developer 3 47
- Interconnection back-front end 2 dias 1dia lun 15/06/20 mar 16/06/20 Developer 1;Developer 3 48;40
- Upload to development 1dia 1dia mar 16/06/20 mié 17/06/20 Developer 3 49
- 14.5.2.9 Milestone 6 0 dias 0dias mié 17/06/20 mié 17/06/20 SOFF
- 15 4 Final tests 12 dias 6 dias mié 17/06/20 vie 26/06/20 27;42
- 151 Testing in development 8 dias 4dias mié 17/06/20 mar 23/06/20 Developer 3;Developer 1
- 1.5.2 Testing in production 4 dias 2dias mar 23/06/20 vie 26/06/20 Developer 3;Developer 1 53
- 1.6 4 Project publication 1,5 dias 1,5 dias vie 26/06/20 lun 29/06/20 52
- 1.6.1 Publication of the final web application  1dia 1dia vie 26/06/20 lun 29/06/20 Developer 3
- 1.6.2 Milestone 7 0 dias 0 dias lun 29/06/20 lun 29/06/20 56FF
- 1.6.3 Communication to clients 0,5 dias 0,5 dias lun 29/06/20 lun 29/06/20 Development Manager 56
- 1.7 4 End of project 2dias 2dias mar 30/06/20 mié 01/07/20 58
- 157213 Closing document 2dias 2dias mar 30/06/20 mié 01/07/20 Project Manager
- 1.7.2 Milestone 8 0dias 0 dias mié 01/07/20 mié 01/07/20 60

Table 10. Table with the project planning
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In this annex, we can see an example of data filling of the used form, in order to retrieve
information from clients. Due to the company works in Spain, the form is written in
Spanish.

Envia tu factura

1+ ;Cudlestun

Asi podremos c

Test

Aceptar v | s enier -

Figure 50. Question 1

Envia tu factura

diesabel@ade.upv.es

Aceptar v

Figure 51. Question 2

Envia tu factura

3s ;Cudl es la direccién donde quieres que hagamos el
estudio? *

No hace falta la ciudad ni el cédigo postal, solo la calle

ETSIT, Cami de Vera, s/n, 46022 Valencia

Figure 52. Question 3

Envia tu factura

4» Haz una foto de la parte delantera *

O sube la factu
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Figure 53. Question 4

Envia tu factura

5+ Ahora haz una foto de la parte trasera
O'siya has adjuntado la fac
pregunta (apretando en el sirr

ntera en .pdf pu
lo "v" naranja de

Elige el archivo o arrastra aqui

Limite de tamano: M8

~v
Figure 54. Question 5
Envia tu factura
6+ ;Cual es tu numero de teléfono?
Solo cof contigo si tenemos alguna duda con respecto a
tu factura, jprometido!
= v 612345678
Aceptar v i ener o
Figure 55. Question 6
Envia tu factura
7+ ¢Aceptas nuestra politica de privacidad y proteccion de
datos?*
o utilizaremos tus datos con el fin de enviarte un estudio
personalizado, jprometidol
] Acepto J
Tnoaces |
N~

Figure 56. Question 7
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8. Annex D

Pagina 1/3

IBERDROLA CLIENTES, S.A.U. FACTURA DE
ELECTRICIDAD

CIF A-95758389

NG

i00%

RENOVABLE
con gurarttade crigen

IBERDROLA

Bizkaia, tomo 5448, folio 19, hoja BI-63981, inscripcion 1~ CIF A-95758389

DATOS DE FACTURA A CLIENTES, SAU. Correos 61175
Periodo de facturacién 04/08/2019 - 02/09/2019 Test One
Numero de factura ;
Fecha de emision de factura 4 de septiembre de 2019 ETS'T, Cami de Vera s/n
Fecha prevista de cargo 12/09/2019 46022, Valencia

Factura con lectura real
Titular Test One
H NIF:00000000X |

Referencia contrato suministro

( TOTAL IMPORTE FACTURA: m pireccion de suministro: ETSIT, Cami de Vera s/n

] - .
| RESUMEN DE FACTURACION EVOLUCION DE CONSUMO
ENERGIA 38,56 € s
SERVICIOS Y OTROS CONCEPTOS 356 €
IVA 21% s/42,12 € 8,85€ I
TOTAL A PAGAR 50,97 € ? | AENOR
> ver detalle de facturacién y consumo en el reverso ———

Este grafico muestra la evolucion de su consumo.
Su consumo medio diario en este tltimo periodo facturado ha sido: 1,75 €
Su consumo medio diario en los ultimos 2 meses ha sido: 1,43 €

1 kilovatio-hora (kwh) equivale al consumo de una lampara de 100
vatios funcionando durante 10 horas.

Segun indica el Real Decreto 1718/2012 le informamos que el importe correspondiente a las tarifas de acceso a redes en
esta factura, sin impuestos, ha ascendido a 17,23 €, distribuidos del siguiente modo:

Término de potencia: 10,43 € Término de energia: 6,03 € Alquiler equipos medida: 0,77 €

A estos importes les son aplicables los impuestos correspondientes sobre el total (Impuesto Eléctrico incluido).

Estos valores son infor Y no rep ningan inc de coste para Vd. ya que estian englobados en su
factura de energia.

Le informamos que el 100% de los kWh consumidos han sido producidos por fuentes de energia recogidas por la
Certificacién de Garantia de Origen.

Documento emitido por IBERDROLA CLIENTES, S.AU. - domicilio fiscal: C/ Tomas Redondo 1, 28033

Atencion al Cliente: Consultas, gestiones y reclamaciones 24 horas en el 900 225 235

Atencidn Averias de Red: 900171171 @ Puntos de atencion @ www.iberdrola.es

www.iberdrola.es/puntosdeatencion

@ Servicio Asistencia Técnica: 900 22 45 22 @ @Tulberdrola

184

Figure 57. Page 1 of a test bill
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Pagina 2/3
DATOS RELACIONADOS CON SU SUMINISTRO
N° contador 1-1-1-1 Potencia contratada: 3,45 kW
ia c 3 1 -1 -1 -1 Peaje de acceso a la red (ATR): 2.0DHA
Empresa distribuidora: i- DE, Redes Eléctricas Inteligentes, S.A.U. Precios de peajes de acceso: B.O.E. del 27/12/2017
Namero de contrato de acceso: ] =1 =1= Duracion de contrato hasta: 18/07/2020
Identificacién punto de suministro (CUPS): ES 0000 0000 0000 0000 AA Direccion fiscal: ETS'T Cam| de Vera s/n
Forma de pago: DOMICILIACION BANCARIA Con contador inteligente etéctivamente integrado en el sistema de
Entidad: telegestion.
IBAN: Portal de medidas:
BIC: www.iberdroladistribucionelectrica.com/consumidor
Codigo de mandato:
**** Ocultos para su seguridad

CONOZCA AL DETALLE SU FACTURACION Y CONSUMOS EL 54% DE SU FACTURA

EFADETIAROA
Potencia facturada 3,45 kW x 29dias x 0,123288 €/kW dia 12,33€ RECARGOS
Energia facturada 185 kWh x 0,154877 €/kWh 28,65€ 21% B costes
Descuento sobre consumo 15% 15% /28,65 € -430€ 5 suministro
Impuesto sobre electricidad 5,11269632% 5/36,68 € 1,88€ 1% eléctrico
TOTAL ENERGIA 38,56 €
SERVICIOS Y OTROS CONCEPTOS s e
Alquiler equipos medida 29 dias x 0,02663 €/dia 0,77 € 21% 25% otros
Proteccién Eléctrica Hogar 0,94 mes x 5,95 €/mes 559€ CONCSPIoS
Descuento Proteccion Eléctrica Hogar 50% s/5,59 € -2,80€
TOTAL SERVICIOS Y OTROS CONCEPTOS 356€ | EorIERCIE A G
I coste de produccion de electricidad 11,66 €
IMPORTE TOTAL 4212€ Coste de redes de transportey 10 00
VA 21%5/42,12€ 885€ S
TOTAL IMPORTE FACTURA 50,97 € | ] | :,'f',"m""“‘“’z's'; LD
[ impuestos aplicados 1073 €
CONSUMOS u l(-:::ﬂ-:z :'l‘a; mﬁ renovables, g g,
Periodo horario Desde Lectura Hasta Lectura Consumo/Potencia Otros costes regulados soce
PUNTA 04/08/2019 010753 02/09/2019 010847 94 kwWh TOTAL IMPORTE FACTURA 5097 €
VALLE 04/08/2019 010583 02/09/2019 010674 91 kWh Alos importes debe afadirse el alquiler de los equipos
Ultima lectura: real de medida y otros servicios, en caso de tenerlos

contratados.

La lectura real es el valor leido por su distribuidor en su contador en la fecha indicada.
Conozca el detalle en www.iberdrola.es

La lectura estimada es un valor que su distribuidor calcula tomando como base los consumos histéricos y segin una
férmula por el de

INFORMACION DE UTILIDA

© Parareclamaciones relacionadas con el contrato de suministro o la facturacién puede contactar con enel ito 900 225
235, en clientes@iberdrola.es o en el Apartado de Correos 61090, 28080 MADRID. También, puede dirigirse a la Junta Arbitral de Consumo de
su comunidad auténoma (www. es) o alos 6rg C en materia de Consumo o de Energia de dicha comunidad.

Figure 58. Page 2 of a test bill
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Pagina 3/3
INFORMACION SOBRE SU ELECTRICI
Sibien la energia eléctrica que llega a nuestros hogares es indistinguible de la que consumen nuestros vecinos u otros consumidores conectados al mismo
Origen de la sistema eléctrico, es posible conocer el origen de la produccién de energia eléctrica equivalente a la que usted consume.
electricidad Aestos efectos, se proporciona glose de la mezcla de teci fas de produccién nacional para asi comparar los porcentajes del promedio nacional
con los correspondientes a la energia vendida por su Compania Comercializadora.
Mezcla de Produccién en el Sistema Eléctrico Espariol 2018
Nudear Quras.
07% 1,0%
Repoate Mezclade
¢ ezcla
26% o Produccion en el Sistema ,b.rd:;h Clientes
Y Origen Eléctrico Espafol
. Renovable 38,2% 37.8%
conman IR Cogeneracién de 4,4% 2.8%
Alta Efidencia
Mezcla Iberdrola Clientes
otas Cogeneradion 6,9% 71% -
st ™ CC Gas Natural 11.7% 12,0%
e Carbén 14,5% 15.0%
Fuel/Cas
2% Coganacion Fuel/Gas 2,6% 2,7%
Pa e Nuclear 20,7% 21,4%
B ccamun2k “ Otras 1,0% 11%

Elimpacto ambiental de su electricidad depende de las fuentes energéticas utilizadas para su generacién.

En una escala de Aa G donde A indica el minimo impacto ambiental y G el méximo, y que el valor medio nacional corresponde al nivel D, la energia
comercializada por Iberdrola tiene los siguientes valores.

De acuerdo con el sistema de Garantia de Origen e Informacién al Consumidor, implantado por la Comisién Nacional de la Energia, Iberdrola informa
que toda la electricidad comercializada en 2018 ha sido etiquetada en la categoria D que indica un impacto ambiental en linea con la media nacional.

Impacto

medioambiental

Emisiones de diéxido de carbono Residuos radiactivos alta actividad
Iberdrola Clientes Iberdrola Clientes
Menos diéxido de carbono Menos residuos radlactivos
A g >
Media Nacional ::I Media Nacional ‘
0,26 051 1
I > I >
e F s e F s
I > G g
Més didxido de carbono Mas residuos radiactivos
Contenido de carbono 027 Residuos radiactivos 053
Kg de diéxido de carbono por kWh " porkWh -

LA ELECTRICIDAD DE IBERDROLA PROCEDE EN SU MAYOR PARTE DE FUENTES

RENOVABLES Y ES RESPETUOSA CON EL MEDIO AMBIENTE.

TUS GESTOS AHORRAN ENERGIA Y CUIDAN DEL PLANETA

Cada vez consumimos mds energia y los recursos para generarla no son infinitos. Por eso, pequefos gestos pueden disminuir tu
consumo manteniendo el nivel de confort. Asi, conseguiras un ahorro y estaras cuidando del planeta que nos proporciona esa energia.
* Las lamparas LED, ademas de proporcionar una luz de calidad, proporcionan una gran cantidad de luz con un consumo reducido.
Son la tecnologia actual mas eficiente del mercado, y ademas las que tienen una mayor duracion (siempre y cuando sean de
calidad).
* El frigorifico es normalmente el electrodoméstico que mas energia consume a lo largo del afio en un hogar. Ajusta la
temperatura para que no enfrie de forma excesiva, y cuando vayas a meter o sacar algo, intenta que la puerta esté
abierta el menor tiempo posible.
« Siempre que puedas, utiliza el lavavajillas y la lavadora al maximo de su capacidad, seleccionando la
menor temperatura de lavado que sea posible. De esta forma, ahorras energia, agua y detergente, y
alargas la vida del electrodoméstico.
* Tapa los recipientes mientras cocinas. Asi consumiras menos energia, al lograr un
calentamiento mas rapido.
* El aire acondicionado gasta entre un 4% y un 6% mas de energia por cada grado que se

balatemperaurs.Uslocon maderacion IBERDROLA

Puedes encontrar mds consejos en www.iberdrola.es/consejosdeahorro

Figure 59. Page 3 of a test bill

85



UNIVERSITAT _TELECOM ESCUELA

POLITECNICA TECNICA VLC SUPERIOR
DE VALENCIA DE INGENIERIA DE,
TELECOMUNICACION

Block Column |value
Name Input from Typeform
Surname Input from Typeform
Address Input from Typeform
Client Email Input from Typeform
Typeform Document 1 Input from Typeform
Typeform Document 2 Input from Typeform
Google Drive Document Input from Typeform
Docsumo ID. Input from Docsumo
ZIP Code Input from Docsumo
Cif Input from Docsumo
Docsumo | Province Input from Docsumo
Owner I from Docsumo
NID Input from Docsumo
CUPS Input from Docsumo
Result OK -> acceptable data =
REVIEW -> needed a revision
Period 365 days (period of time for the study)
Current Toll Read Toll
Current
Current Power 1 Read Power 1
Current Power 2 Read Power 2
Current Power 3 Read Power 3
Current Company Read Com
Read Toll Input from Docsumo
Read Power 1 Input from Docsumo
Docsumo | Read Power 2 Input from Docsumo
Read Power 3 I from Docsumo
Read Com I from Docsumo
PVPC? Input from Docsumo
peak Consumption |IF(Valley Consumption = 0 & PVPC = false) -> Period/(final Date - start Date)*0,45*Read Peak Consumption
IF(Valley Consumption != 0 & PVPC = false) -> Period/(final Date - start Date)*Read Peak Consumption
Current VAl @ TR [IF(Valley Corsumg!on =0 & PVPC= false) -> Perh.)d/‘flnil Date - start Date)*0,55*Read Peak CnnsmT\EIon
IF(Valley Consumption != 0 & PVPC = false) -> Period/(final Date - start Date)*Read Valley Consumption
Supervalley Consumption 12*Read Supervalley Consumption
Read Peak Consumption Input from Docsumo
Docsumo  |Read Valley Consumption Input from Docsumo
Read Supervalley Consumption |Input from Docsumo
Price Power 1 IF(PVPC) -> 0,104229 ELSE Read Power Price 1
Discount Power 1 Read Discount Power 1
Price Power 2 Read Price Power 2
Price Power 3 Read Price Power 3
Current  [Peak Price IF(PVPC) -> (IF(Toll = 2.0A) -> 0,108786 ELSE 0,128467) ELSE Read Peak Price
IF(PVPC) -> (IF(Toll = 2.0DHA) -> 0,058578 ELSE 0,108786) ELSE IF Read Valley Price != 0 -> Read Vall

ey Price
Services
Read Power Price 1

Docsumo

(Power 1*Price Power 1*(1-Discount Power 1)*Period+Power2*Price Power 2*Period+Power 3*Price Power 3*Period+

v +PeakC PeakPrice®(1-C )+Vall y (1-C

Total i P yPrice®(1-C ionDi: M ici (DDBB))*

*(CounterRenting(DDBB) *Period*(1+/VA(DDBB))+(Services/30) *Period

02 PeakConsumption+Vall sumption+Supervall umption)*Com 2(DDBB;

Wastes PeakConsumption+Vall sumption+Supervall umption)*Com astes(DDBB)

Proposed Toll 2.0 DHA

Proposed Power 1 Current Power 1

Proposed Power 2 0

Proposed Power 3 0

Proposed Company Gana Energia OR Indexada (PVPC, Manually)

PricePower 1 Search Price in DDBB

PricePower 1 Search Price in DDBB

PricePower 2 Search Price in DDBB

PricePower 3 Search Price in DDBB

Proposal  |Price Peak Search Price in DDBB

PriceValley Search Price in DDBB

PriceSupervalley Search Price in DDBB

PriceServices IF(Indexada) -> 4,5 ELSE O
(Power 1*Price Power 1*(1-Di: Power 1) Price Power 2*| d 3*Price Power 3*Period+
+PeakCc ion*PeakPrice*(1-C¢ ion Discount)+Vall i yPrice*(1-Ce ionDi: +

el pe; i ipel yPrice*(1-C ionDi: *(1 icityTax (DDBB))*
*(CounterRenting(DDBB)*Period*(1+IVA(DDBB))+(Services/30)* Period

CO2 Proposal (PeakConsumption+ValleyConsumption+SupervalleyConsumption) * CompanyCO2(DDBB)

Wastes Proposal (PeakConsumption+ValleyConsumption+SupervalleyConsumption) *CompanyWastes(DDBB)

Power 1 Savings 1-ProposedPower1Price/CurrentPower1Price

Power 2 Savings 1-ProposedPower2Price/CurrentPower2Price

Savings Power 3 Savings 1-ProposedPower3Price/CurrentPower3Price

Peak Savings 1- ProEedPeakPrioe/CunentPeakPrice

Valley Savings 1-ProposedValleyPrice/CurrentValleyPrice

Supervalley Savings 1-ProposedSupervalleyPrice/CurrentSupervalleyPrice

Anual Savings Year Price - Anual Proposal

Total Savings [CO2 Savings CO2 - CO2 proposal
Wastes Savings Wastes - Wastes proposal

Table 11. Formulas of the calculator spreadsheet
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Marketing

Block Column Value
0 -> Only Registration Date Exists
1 -> Rest of Automatic cases
2 -> Subscription Date Doesn't Exist BUT Proposal Date Exists
Control Code Control Code 3 -> Subscription Date Exists
4 -> Manual Introduction
5 -> Manual Introduction
6 -> Manual Introduction
Name From Calculator Spreadsheet
Client Surname From Calculator Spreadsheet
DNI From Calculator Spreadsheet
Contact Data |Email From Calculator Spreadsheet
Intranet Password User Password
Road From Calculator Spreadsheet
i ZIP Code From Calculator Spreadsheet
City From Calculator Spreadsheet
Province From Calculator Spreadsheet
Name From Calculator Spreadsheet
Owner
DNI From Calculator Spreadsheet
Electricity CUPS From Calculator Spreadsheet
Proposed Toll From Calculator Spreadsheet
Bank Account CUPS Written Manually by coworker
IBAN Written Manually by coworker

Written Manually by coworker

Table 12. Formulas of the client’s spreadsheet

Block Column Value
Control Code Control Code Defined in client's page.

Name Data from Calculator spreadsheet

Client Surname Data from Calculator spreadsheet

Address Data from Calculator spreadsheet

Company Proposed Company |Data from Calculator spreadsheet

Anual comission

Mensual Comission *12

Comission ey o 69 IF(Proposed Company = PVPC) -> 0
IF(Proposed Company != PVPC) -> 2
cu Anual cost Data from Calculator spreadsheet
rrent
Mensual cost Anual cost / 12
P | Anual proposal Data from Calculator spreadsheet
Mensual proposal [(Anual Comission + Anual cost)/12
Savings Anual savings Anual cost - Anual comission - Anual proposal
Mensual savings  |Mensual cost - Mensual comission - Mensual proposal
Co2 Co2 Data from Calculator spreadsheet

Table 13. Formulas of the proposal’s spreadsheet

87



UNIVERSITAT
POLITECNICA
DE VALENCIA

10. Annex F

{
"data": {
"Section 1": {

"CUPS": {
"model": ""
"orig_ value
"position™: [535, 2664, 778, 2693],

", un

"value": "ES 0000 0000 0000 0000 AA"

2
"Compaiiia": {

"model": ""
"orig_ value
"position™: [],

"value": "Iberdrola"

2
"Consumo pico": {

"model": ""
"orig_ value
"position™: [990, 3598, 1064, 3617],

"value": 94.0

2
"Consumo supervalle": {

"model": ""
"orig_ value
"position™: [],

"value": 0.0

2
"Consumo valle": {

"model": ""
"orig_ value
"position™: [989, 3622, 1063, 3642],

"value": 91.0

2
"Descuento consumo": {
"model": ""
"orig_ value
"position™: [546, 3079, 673, 3110],
"value": "15%"
2
"Descuento potencia": {

"model": ""
"orig_ value
"position™: [],
"value": ""

", un

", un

", un

", un

", un

", un

2

"Direccion de suministro": {
"model": ""
"orig_ value
"position™: [1169, 763, 1584, 811],

"value": "ETSIT, Cami de Vera s/n"

2

"Fecha final": {

"model": ""
"orig_ value
"position™: [638, 3596, 746, 3617],

"value": "02/09/2019"

2
"Fecha inicio": {
"model": "",

", un

n,un
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", un

"orig_value":
"position™: [330, 3597, 447, 3618],
"value": "04/08/2019"
2
"Importe factura": {
"model": ""
"orig_ value
"position™: [604, 758,713,801,
"value": 50.97
2
"Localidad": {
"model": ""
"orig_ value

n,un

", un

"position™: [1062.7, 555.9, 1216.1, 595.3],

"value": "Valencia"
2
"NIF": {
"mode
"orig_ value
"position™: [164, 663, 259, 694],
"value": "00000000x"
2
"PVPC": {
"mode
"orig_ value
"position™: [],
"value": "false"
2
"Peaje": {
"model": ""
"orig_ value
"position™: [1166, 2579, 1240, 2609 ],
"value": "2.0DHA"
2
"Potencia 1": {
"model": ""
"orig_ value
"position™: [1080, 2552, 1159, 2582],
"value": "3,45 kW"
2
"Potencia 2": {
"model": ""
"orig_ value
"position™: [],
"value": 0.0
2
"Potencia 3": {
"model": ""
orlg_value A
"position™: [],
"value": 0.0
2
"Precio pico": {
"model": ""
"orig_ value
"position": [
645.8,
3049.8,
747.4,
3072.7
1
"value": "0,154877"

", un

", un

", un

", un

", un

", un
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"Precio potencia": {
"model": ""
"orig_ value
"position™: [739.1, 3020.5, 838.7, 3039.1],
"value": "0,123288"
2
"Precio supervalle": {
"model": ""
"orig_ value
"position™: [],
"value": "0"
2
"Precio valle": {
"model": ""
"orig_ value
"position™: [],
"value": "0"
2
"Provincia": {
"model": ""
"orig_ value
"position™: [1058.5, 553.9, 1228.6, 601.6 ],
"value": "Valencia"
2
"Servicios": {
"model": ""
"orig_ value
"position™: [1031, 3311, 1085, 3334 ],
"value": "3,56 €"
2
"Titular": {
"model": ""
"orig_ value
"position™: [928, 450, 1084, 490],
"value": "Test One"
2
"ZIP Code": {
"model": ""
"orig_ value
"position™: [932, 553.9, 1052.3, 597.4],
"value": "46022,"
}
}
}

"error
"error_ code
"message": ""
"meta_data": {
"doc_meta_data":
"status": "processed",
"title": "Factura Electricidad TFM.pdf",
"user_doc_id": null,
"user_id": "5e68cb567475e7ee50ab5f34"
b
"status": "success",
"status_code": 200

n,un

", un

", un

", un

", un

", un

", un

n,oun

", un
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Annex G
#!/bin/bash
#CONFIG

dockerServer= SERVERNAME
dockerServerNamespace= SERVERNAMESPACE

#To use docker push, previous login is required
#docker login SERVERNAME/SERVERNAMESPACE -u nologin -p PASSWORD

if[2"$1"] |1 [2"$2"]

then
echo "Missing arguments. Usage: ./docker-upload.sh [image name] [tag]"
exit -1

fi

docker build -t SdockerServerNamespace/$1:52 -f Dockerfile .

docker tag SdockerServerNamespace/$1:52 SdockerServer/SdockerServerNamespace/$1:52
docker push SdockerServer/SdockerServerNamespace/$1:52
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The bill registry is a Google Sheet’s spreadsheet created as a helpful tool for processing
data during the bill’s uploading process in the database tables, consisting on two pages,

one for Bill Details, and another one for Consumptions.

This file helps with the following tasks:
e Provides a proper timing to the process, using flags, useful when checking in
which part of the process we are involved.

e Processes information, adapting it to the database format.

e Generates values automatically, like the electricity provider or title of the bill.

The following columns are included in the registry.

Electricity Bill Consumption
Column Value Column Value
Bill Id Upper cell + 1 Consumption ID Upper cell +1
Bill Name From Integromat Used Consumption? From Integromat
Shareable link Shared link Start date Processed U
OCR ID From Integromat End date Processed V
Username From OCR Days D-C
CUPS Processed V Peak consumption Processed O
Company Processed O Valley consumption Processed P
House ID From Integromat Supervalley consumption |Processed Q

Consumption ID

Consumption A

Total consumption

F+G+H

N<[X}X[g|<|c|H|v|=|o|7|0|Z|Z|7|=|- | ||| |(m|O|0|= (>

Title Parametrized Co2 Waste Processed V
Start date Processed P Radio Waste Processed W
End date Processed Q Power 1 Processed R
Amount Processed R Power 2 Processed S
Service Processed S Power 3 Processed T
Company From OCR Peak consumption From OCR
Start date From OCR Valley consumption From OCR
End date From OCR Supervalley consumption |From OCR
Amount From OCR Power 1 From OCR
Service From OCR Power 2 From OCR
Correctly Processed [FLAG Power 3 From OCR
Onerz? True -> our company origin [Start date From OCR
CUPS From OCR End date From OCR
Dropbox Storage route in Dropbox |Co2 wASTE 0,26*|
Radio Waste 0,51*

Flag

From Integromat

Processed correctly

From Integromat

Table 14. Formulas of the proposal’s spreadsheet
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