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Abstract

Companies that want to remain competitive in the market need to constantly update
themselves. With the development of technology, it is now possible to collect more
data about the business and companies have made large investments in this collection,

processing and analysis of data.

One of the business difficulties is the organization of these data, which is now in
increasing quantities. Thus, the challenge of this project arose: the organization of
large amounts of data in a corporate metadata dashboard to improve the internal

management of a department in relation to its developed projects.

The DOMO Business Intelligence software was used to facilitate the processing of
information and allow the visualization of data in a more accessible and useful

method.

The project results were positive, bringing to the company in question, EDP
Comercial, an improvement in the department's Internal Management, with

advantages in terms of data visualization and in economic terms.
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Resumo

As empresas que se querem manter competitivas no mercado precisam de se atualizar
constantemente. Com o desenvolvimento da tecnologia, ¢ agora possivel recolher
mais dados sobre o negocio e as empresas tém feito grandes investimentos nessa

recolha, processamento e analise desses mesmos dados.

Uma das dificuldades do negocio é a organizacao desses dados, que agora sao em
cada vez maiores quantidades. Assim, surgiu o desafio deste projeto: a organizagao
de grandes quantidades de dados em um dashboard de metadados corporativo para
melhorar a gestdo interna de um departamento em relagao aos seus projetos ja

desenvolvidos.

O software DOMO Business Intelligence foi utilizado para facilitar o processamento

das informagdes e permitir a visualizagdo dos dados de forma mais acessivel e tutil.

Os resultados do projeto foram positivos, trazendo para a empresa em causa, a EDP
Comercial, uma melhoria na Gestao Interna do departamento, com vantagens em

termos de visualizacao de dados e em termos economicos.

Palavras-chave: Dados; Dashboard; Business Intelligence; Metadados; Visualizacdao de

dados

Palavras: 7840
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1. Introduction

We live in the information era. It is said that we never had so much data being created
at each second. This data is and it will be a differentiating factor for every company,
independently from the industry they are in. Business competitiveness means that the
company must invest a lot in the organization, so that resources are not wasted. In this
information age, where a large amount of data is created at every moment, there is a
need by the business structures that an investment to process and analyse data occurs,
which has effectively been happening. In fact, an increasing focus on data analysis
departments and greater employability in these areas is a reality, with even the “data
scientist”, “data analyst” or “data engineer” being some of the most recruited
professions in recent years. These professionals can analyse and create insights
through data, leading companies to more thoughtful, fact-based decisions. This ever-
expanding sector is now critical to keeping company directors or managers abreast of
what is going on in the company. Executive decisions are the main component
affecting the growth of the organization. While one right decision can make the

business to reach the sky, one wrong decision can bring down the business.

Thus, in this sense, in this project: "Creation of a Repository/Dashboard with all
Metadata and Metainformation on the developments in the BI & Analytics
department” the role of data in companies will be explained, specifically in the case of
EDP Comercial. The project path will be concise, starting in Topic 2 with an
explanation of the concepts with the help of literature review. First, in 2.1, we will
address the meaning and contextualization of Data and the purpose of its use in the
organizational environment. Then, in 2.2, we go through the concept of Data
Visualization and the powerful tool, the Dashboard, revealing its meaning and how
this type of tool evolved, which is increasingly used by companies. And succinctly, in
2.3, we will also cover important topics related to the project such as the purpose of

Business Intelligence in organizations and, in 2.4, the hard to define Metadata concept,



revealing its meaning and how this type of data emerged. From this brief
contextualization of the theme's concepts, we will go to the heart of the project, which
is Topic 3. In 3.1, we start with a brief explanation of the company where the project
was developed - EDP Comercial. After that, in 3.2, the problem encountered is
exposed and what difficulties the company faced and currently found in internal
management, that is, the reasons that led to the development of the project. After that
moment, in 3.3, we will go through the stages of the project in detail, explaining how
it was executed technically. Finally, in 3.4, we will see what results were found and if,
through the project, it was possible to face some difficulties felt by the company before
the development of the Metadata Repository/Dashboard. After explaining the Project,
we move on to Topic 4, which will be the main conclusions of the project developed

and in Topic 5 we will have the bibliographic references that support the document.

The overall objective of the project is generally to improve internal management
through the preservation of digital records improving their location, understanding
and management and in the end, to verify if this project was useful in practical and

financial terms for the organization.

2. Literature review

2.1 Data Contextualization

Data is a collection of facts, observations, or even raw elements that are not organized
or processed in any particular manner and that contain no discernible meaning. Data
is the basic unit recording a thing, an event, an activity, or a transaction. A single piece
of data is insignificant on its own. Data does not become significant until it is

interpreted and thus comes to bear meaning. (Monino, 2021)

Despite that, knowledge or information about data are currently assumed as critical
success factors for productivity, competitiveness and value creation. Data have always
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had a strategic value, but today, with the magnitude of data available, and our ability

to treat them, it has become a new form of asset class.

With technological advances, this modality of data collection and processing has
received special attention. In fact, it is a reality that Data can come from a variety of
sources (typically both internal and external to an organization) and in a variety of
types. The capability to exploit data is not new, but nowadays, we have a reality of
interconnection with the explosion of sensors, smart devices as well as social
networking, and the emergence of the Internet of Things (IoT) concept, where these
devices are all connected and constantly emitting information. For that reason,
companies had to get up to speed and invest in new ways of dealing with not only
structured traditional relational data but also semi-structured and unstructured data.
(Monino, 2021). Even so, the upgrade in the data area does not arise only from the
technological improvement, there was a change in data that is more accurate and in
greater quantity in the present that allow us to draw better conclusions and make
better decisions that will revolutionize the competitive business environment,
according to Mayer-Schonberger and Cukier (Mayer-Schonberger and Cukier, 2013),
the real revolution is not in the machines that calculate data but in data itself and how

we use it.

The acceleration of the digital era and technological progress has transformed the lack
of information to information overload. The development of large amounts of data
and their access represents now which we called Big Data. The term describes
innovative techniques and technologies to capture, store, distribute, manage, and
analyse larger sized datasets with high velocity and diverse structures that

conventional data management methods are incapable of handling.

There were also changes in the technicians who work with Big Data. So, to be prepared
to work with this recent evolution required an adaptation of human capital. Next
generation of data analysts and extant supply chain personnel should not show proof
of their skills only in the technical and analytical aspect of their functions, as they are

3



expected to also be capable of transferring their analytics competences, understanding
the big data ecosystem and applying such knowledge to business problems-(Brinch et
al., 2021). Of course, this should also require a subset of skills, including data
management, analytical models and tools, and business and decision-making
processes. In fact, skills needed most for data scientists besides the technical ones come
from subjects like forecasting (qualitative and quantitative), statistics (estimation and
sampling) and economics (to understand the core business and the cost of opportunity

in every decision). (Schoenherr & Speier-Pero, 2015).

Data s, therefore, a form of wealth, and exploiting it results in an essential competitive
advantage for an ever-tougher market. The capability to exploit data is not new. What
is new is the capability to do something meaningful with that data, rapidly and cost
effectively. In a study, even though investments in big data analytics solutions are still
very risky, researchers assessed four forms of business value - transactional, strategic,
transformational, and informational - and concluded that successful big data
investments generated profit from improved customer satisfaction and higher market

performance. (Raguseo & Vitari, 2018)

However, it is necessary to pay attention to the quality of the data. The quality of the
data is not always excellent, it can have wrong information, which means that if the
data is not good, all the inferences and conclusions that are drawn from these datasets
will also not be of good quality. At a minimum, data quality should be acknowledged,
measured, monitored, and controlled. Ideally, the goal of any measurement or
monitoring activity would be to improve the quality of the process and product. A
lack of data maturity is likely to lead to a low level of big data value creation. This
includes confining data within functional silos, not sharing data across the
organization for analytic purposes, and the lack of governance procedures to secure
adequate data quality and system standardization, all of which are critical for big data

use. (Hazen et al., 2014)



2.2 Data Visualization & Dashboards

With the appearance of more data and to better understand it, other areas, such as
data visualization, emerged and evolved. In the business world today, we need to
paint a picture of the data so we can interpret it. Thus, data visualization gives us a
clear idea of what information means by giving it visual context through maps or
graphs. It is the last stage of the data flow process from the moment they are collected
by the company until the moment they are presented to the data consumer, whether

internal or external.

Data visualization is indeed important because having a huge amount of information
at hand, the best way to create a simplification of that knowledge is through easy-to-
understand visualizations. Although the analytics behind these views may be
extremely complicated, the goal is to make it easier for any member of the
organization to use. For these reasons, visualization techniques are tools to increase
decision quality in decision making because they are used to not lose insights from
information that can be crucial in decision making (Toasa et al., 2018). We cannot refer
to data visualization without referring to the importance of design and the elements
that make it up. Tufte, in "The Visual Display of Quantitative Information" (Tufte,
2001), claims that: “Graphical elegance is often found in simplicity of design and
complexity of data”. In this sense, the goal of a good data visualization is always to
facilitate reading through a simple and easily understandable design, which has

behind it a disorganized and difficult to understand database.

Despite being an area that has had a strong investment by companies, there is still a
lot to improve as they are sometimes being used incorrectly. In practice, this area is
often used only in the presentation of results and not in their exploration. According
to Nestorov (Nestorov et al., 2019): There is a tendency to use flashy graphs and charts
that do not allow the user to draw the intended conclusions, such as pattern and trend

identification. Thus, with the diversity of data and respective types, there is a need for



improvement by the analysis and presentations to describe the relationships between

elements and summarize complexity in a simple and understandable way.

There are some characteristics of a good design that serve as a guide for its good use,
so it is important to emphasize that attractive displays of statistical information: have
a properly chosen format and design; use words, numbers, and drawing together;
reflect a balance, a proportion, a sense of relevant scale; display an accessible
complexity of detail; often have a narrative quality, a story to tell about the data; are
drawn in a professional manner, with the technical details of production done with

care and avoid content-free decoration, including chart junk. (Tufte, 2001)

One example of a case which the data visualization can bring value is the Anscombe's
quartet, see Figure 1. In this case, we have the scenario of four indistinguishable
datasets using statistical methods: such as means, regression coefficient and residual
sum of squares. However, the four datasets visualized as graphs, led to different
conclusions. In fact, when visually analysed, the four graphs can be distinguished
easily by a human, despite having similar values in statistical terms, which ultimately

results in very different interpretations and conclusions. (Nestorov et al., 2019)

Fig. 1 - Anstcombe’s Quartet
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Mean of X (average) 9in all 4 XY plots
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In advanced analytics, data scientists are creating machine learning algorithms to
better compile essential data into visualizations that are easier to understand and
interpret. Specifically, data visualization uses visual data to communicate information
in a manner that is universal, fast, and effective. Visualized data gives stakeholders,
business owners, and decision-makers a better prediction of sales volumes and future
growth. Businesses with investment in data visualization can recognize patterns more

quickly because they can interpret data in graphical or pictorial forms.

We cannot refer to Data visualization without describing the most common tool, the
Dashboard. Despite its definition is in flux, according to a broad definition by Wexler
(Wexler et al.), a dashboard is “a visual display of data used to monitor conditions
and/or facilitate understanding”. This concept has changed over time, in fact, has
evolved from single-view reporting screens to include interactive interfaces with

multiple views and purposes. (Sarikaya et al., 2019)

Visualization dashboards are ubiquitous. Nowadays, dashboards are created in a
daily routine to monitor the company's processes and make them easier to monitor.
For many people in these organizations, dashboards may be their first (or only)
encounter with data - (Sarikaya et al., 2019). They are built and employed by nearly
every industry, non-profit, and service organization to support data-driven decision
making. The dashboard is, in a simple way, an easy-to-understand interface composed
of Cards. Cards are used to track and display data in a summarized form. It can be a
graph of your total sales, the market shares, an image, a filter or any other accounted
element of your business that needs to be emphasized. In Figure 2 it is possible to see

a set of examples of Cards in Domo.

Domo, Inc. is a cloud software company. It specializes in business intelligence tools
and data visualization. The company is a cloud-based platform designed to provide
direct, simplified, real-time access to business data for decision makers across the

company with minimal IT involvement. It is a software-as-a-service (SaaS) venture.



Fig. 2 — Examples of Cards
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2.3 Business Intelligence

Business Intelligence (BI) combines business analytics, data mining, data
visualization, data tools, infrastructure and best practices to help organizations to
make more data-driven decisions. The reason why it is so important is because it helps
companies with issues such as: identify ways to increase profit, analyse customer
behaviour, compare data with competitors, track performance, optimize operations,
predict success, spot market trends, discover issues or problems and even anticipating

them, among others.

Thus, BI is the set of strategies, processes, applications, data, products and
technologies which are used to support the collection, analysis, presentation, and
architecture of business information - (Kumar et al., 2017). BI technologies create the
perfect solution to analyse the state of the company in relation to subjects such as the

business trends, business growth, the amount of profit, employee performance,



customer satisfaction, areas of improvements in business and much more. It provides

historic, existing, and predictive sights of business operations.

In today's competitive market situation, it is extremely important for small business
and large corporations to have permanent access to analytical reports regarding their
business activities - (Orlovskyi & Kopp, 2021). Intelligent businesses need Business
Intelligence. They need it for recognizing, analysing, modelling, structuring and
optimizing business processes. They need it, moreover, for making sense of massive
amounts of unstructured data in order to support and improve highly sensible —if not
highly critical - business decisions. The term “intelligent businesses” does not merely
refer to commercial companies but also to (hopefully) intelligent governments,
intelligently managed educational institutions, efficient hospitals, and so on. Every

complex business activity can profit from BI. (Grossman et al., 2015)

For Vedder (Vedder et al., 1999), the product is information that will allow
organizations to predict behaviours that can help organizations survive and thrive in
the global economy. This is the role of Business Intelligence, translating transparency
to the company so that it is possible to better understand its functioning and status
both internally and externally. In fact, Bl is most effective when it associates data from
internal company sources to the business such as financial and operations data
(internal data) with derivative data from the market in which a company operates

(external data) - (Kumar et al., 2017).

2.4 Metadata & Data Governance

The word metadata only came into the English language in 1968, but the idea of
metadata goes back to the first library. The word is a deliberate play on Aristotle’s

Metaphysics. Though Aristotle never called those works by that name, they have



historically been collected together under that title, to indicate that they came after, or
dealt with topics beyond the Physics. Similarly, the word “metadata” indicates
something that is beyond the data: a statement or statements about the data.
Linguistically this is a loose translation of the Greek prefix “meta-", but it is consistent
with what has become the everyday of the use of the word “meta”, to indicate
something at a higher level of abstraction-(Pomerantz, 2015). According to Pomerantz
(Pomerantz, 2015), the importance of metadata lies in the fact that without information
about the objects contained in a space, any sufficiently complex space is
indistinguishable from chaos. Even when an object is contained within a space, if you

want to find it within a timely fashion, you need metadata about it.

Metadata, or Metainformation, is information about data. An item of a metadata can
tell what that data is about, usually information intelligible by a computer. Metadata
makes it easier to understand the relationships and usefulness of information in the
data. However, this definition is not consensual, according to Gilliland (Gilliland et
al., 2016), the definition of Metadata, is literally, “data about data” and a widely used,
yet frequently underspecified term that is understood in many ways by the diverse
professional communities that design, create, describe, preserve, and use information

systems and resources.

In fact, a search on the term “metadata” in the International Organization for
Standardization's Online Browsing Platform (ISO OBP) reveals that there are 96
separate ISO standards that provide definitions of the term. However, the situation is
not as problematic as it might seem: that low levels of standardization of definition

across domains should not be a cause for concern. (Furner, 2020)

Metadata has been around for as long as humans have been organizing information
and today we create and interact with it in increasingly digital ways (Gilliland et al.,
2016). Over the last decade, digital repositories have grown at an explosive rate due
to new information technologies, particularly those supporting World Wide Web
(Web) applications. This growth has led to a tremendous increase in the need for data

10



management, an intense interest in metadata in a wide range of communities (e.g.,
education, government, scientific, business, etc.), and extensive development of

metadata schemes. (Greenberg, 2012)

Data Governance is always related to Data quality, in fact, organizations are becoming
increasingly serious about the notion of “data as an asset” as they face increasing
pressure for reporting a “single version of the truth-(Khatri & Brown, 2010). Data
governance (DG) is the process of managing the availability, usability, integrity and
security of the data in enterprise systems, based on internal data standards and

policies that also control data usage.

According to Fleissner (Fleissner et al.,, 2014), one example of good use of Data
Governance is in the health care system. The data governance discipline is responsible
for maintaining documentation, by data element, of which systems capture the data.
It makes decisions on how to rationalize inconsistencies in data that is allegedly the
same. It governs how the data can be used to ensure appropriate access, security and
patient privacy. And if necessary, data is not captured in the way that is usable (or not
captured at all), it identifies the need for potential changes in workflow and system
implementation and engages the right stakeholders to affect the required

modifications.

3. Corporate Metadata Dashboard

3.1 The company — EDP Comercial

The EDP Group is a global energy company, a leader in value creation, innovation
and sustainability. EDP is a vertically integrated multinational utility. Over its more

than 40 years of history, it has established a relevant presence in the world energy
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scene, with a presence in 28 markets on 3 continents. The Group has been part of
Euronext Lisbon since 1997 and EDP Brazil and EDP Renewables are also listed on the

stock exchange.

The EDP Group has currently 12,180 employees, operating in 28 markets and
satisfying the needs of 11,471,120 clients. The company's vision is to be a global energy
company, a leader in the energy transition to create superior value. One of the main
focuses of the company is its sustainability. Assuming the social and environmental
responsibilities that result from its activities, contributes to the development of the
regions where it is present, reducing, in a sustainable way, specific emissions of
greenhouse gases from the energy it produces and actively promoting energy

efficiency.

In general, the company presents itself as a reference in terms of energy in Portugal,
as a company that has been growing and expanding its expansion into new markets,
mainly to countries such as Spain, France, Italy, Poland, Brazil, among others with a

smaller share.

In addition to the economic aspect, the company also creates an impact on a social
level, and in December 2004 the EDP Foundation was created, one of the most
important institutions in the cultural field in the country, in the double aspect of its

own production and patronage.

3.2 Limitations of the current situation

A major problem that organizations currently face is the internal management of large
disorganized data quantities. Companies are opting to invest in data structure projects
that increase transparency and organisation of information. This investment facilitates
the access of any member of the company to the information. Business intelligence

departments have a huge impact on this problem because it is an area that creates
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organized information structures that allows for greater organization and veracity of
data. Sales, marketing, finance and operations departments can use business
intelligence. Tasks include quantitative analysis, measuring performance against
business goals, gleaning customer insights and sharing data to identify new

opportunities.

The objective of the investment is to add value to the “Departments of Business and
Decision Making”. For this, the departments that deal with Data must make these
structures as organized and transparent as possible so that there is a clear and simple
flow of information within the companies. One of the clear goals of the companies is
that the flow of information is so transparent that any employee of a department that
intends to verify a certain value in a table or dashboard knows where that information
is. Only in this sense companies can improve internal management with more
transparent and easily accessible information that improves the organization of the
company as a whole and, as a result, we can get added value from this investment and

a good return on investment (ROI).

In the case of EDP Comercial - Energias de Portugal Comercial, the organization of
data from extracting, cleaning, analysing, automating and creating reports for the rest
of the company is handled by a group composed of almost 60 people named “Systems
and Data Department”. Within this department there is the division of the group into
smaller departments, specialized in each function. In the case of reporting and creating
Dashboards, the department that has this function is BI & Analytics. This department
is divided into two subsectors: Business Intelligence and Analytics. Thus, the
Analytics sub-department deals with projects more focused on automating repetitive
processes within the company, forecasting models and several projects with Machine
Learning that allows the company to innovate and incorporate cutting-edge
technologies in its processes. As for the Business Intelligence sub-department, it
reports the entire company in relation to the different subdivisions. In fact, it is in this

area that Dashboards are created and updated on different subjects (Sales,
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Commissioning, Debt, Electric Mobility, among others) which are then available to the
Business areas, which can consult them whenever they want objective, real and

verified information for consultation, verification, or decision making.

Due to the size of the company, and the growing and continuous amount of
information that a company of this size faces, many obstacles arise in this
organization. In fact, a high amount of information dashboards are created and
updated at a fast pace and there is a need to align these contents so that they are useful,
verified and used correctly by other departments. In this way, the need arose to create
a Metadata project: a Repository/Dashboard with all the Metadata and
Metainformation from the developments of the BI & Analytics department to facilitate
the internal management. The project had as objectives the improvement of Internal
Management, thus, through the development of the Repository/Dashboard, it was
possible to facilitate the location, comprehension and preservation of all the digital
records. Another advantage arising from the development of this project was the
elimination of duplication of information: first, due to the lack of organization of the
content already developed (Dashboards), work already carried out was requested
and, second, it was natural to duplicate content by different areas and different
departments. What in addition to being an expense in terms of human resources, to
make matters worse, different business areas sometimes reached different values and
conclusions on the same topic, leading to interdepartmental disorganization. In
quantitative terms, as the company pays the software - DOMO (software used for the
development of all information repositories in the company through data) per
calculation line, the smaller this duplication of information, the lower the cost
imposed to the company. Regarding the improvement of this process, which would
avoid data duplication, the company would be less subject to two problems: the
allocation of human resources (Business Intelligence analysts or internal dashboard

creators in every non-BI department) to develop Dashboards that had already been
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developed and the use of more lines of calculation in the software with associated

charges.

The main part of the Project would be to gather, in this way, all the information created
so far and incorporate it into an index document to facilitate the consultation of what
is intended. Simplicity was requested and the simpler the more effective because the
main users would be employees of both B2B and B2C business departments that do
not have know-how of data structures and their visualization. The objective would
thus be to create something precise and robust enough to convey credibility to the
company's information. Thus, it would be expected that employees could consult this
repository of credible information with standardized concepts (KPI's), reducing the
time needed to search for information by each employee and reaching a higher

analytical maturity.
3.3 Project Overview

3.3.1 Data collection and organization

First, it was necessary to contextualize the problem, and get a clear perception of what
was being asked for and for what purpose it was being asked. Thus, it was clear that
there was no Dashboard with information on all the developments the Department
had developed, that is, there was no document showing which Dashboards were
already developed, who developed them and what content they had. This was a
problem, because the other departments did not have information about what had
already been developed and the Business Intelligence team would thus have to have
a broad notion of what has already been done and where each information was, in
case there was any request. The first step to be taken, was to organize a set of loose
Governance tables, which were several tables/datasets that contained information
about the dashboards: for example, a dataset with all dashboards created, a dataset

with all the cards, a dataset with descriptions of the cards, a dataset with the
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dashboard’s developers. Briefly, crucial information spread over several Datasets.
These datasets were a good start and needed to be analysed, verified and after that,
structured to create a Megadataset with the adapted information that was requested.
In this first period, it was important to realize that it was necessary to collect verified
information. For this reason, there was a period of analysis of the Governance Datasets
regarding their content and data up-to-dateness. This time to verify each Governance
dataset was crucial and of high importance because it made no sense to create
something structured without the project's roots containing real or verified
information. In this sense, these tables were analysed in detail so that the information
they contained was, in fact, aligned with the project's objectives, that is, the creation
of a reliable tool that was easy to access and that contained updated, verified and

correct data.

Fig. 3 — Domo’s Governance Datasets
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In a second phase, after having the different Governance Datasets checked as to the
quality, veracity and timeliness of their information, it was necessary to start
organizing the information found in different Business Segments. Thus, for example,
to facilitate future research and improve the organization, the Dashboards that

contained information on “Electric Mobility”, which are all those related to electric
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chargers for electric cars, which is, information on their location, operators,
maintenance cost, revenue, etc. would be separated from the Dashboards of “In-
Person Channels — Sales”, which present information on the Commercial Performance
of Stores, Agents, Partners in detail. Thus, in this second phase there was a need to
understand what each Dashboard already created contained in terms of content, what
was its purpose and after having a clear perception of it then, fit it into a Segment,
crated to organize the information. This step required understanding all areas of the
company's business. In fact, at this stage we were verifying the content of the
dashboards and allocating them to a Concept/Segment to enable a greater
organization of this information within the company. The theme would be how
strategically we could join the dashboards into groups to further facilitate the filtering

of Concepts.

Fig. 4 — Grouping Dashboards into Concepts

After grouping the datasets by Concepts/Segments, it was necessary to start thinking
about how we were going to gather all the important information in a granulated

Megadataset on the card. This Megadataset thus, contained the information of all the
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datasets that we had checked together, that is, it would have the information of all the
Dashboards created, who developed them, which Segment/Concept they belonged to,
which cards they contained - each graphic, table or relevant information, as the
description of each card and what datasets were powering it. This was basically all the
information we were looking for. Therefore, through an ETL we were able to group
the four most important Datasets in this sense, which were enough to gather all the
required information. To do this we use one of Domo ‘s features and created a Magic

ETL.

Thus, as we can see in Figure 4 -"Creating the Magic ETL", we start by selecting the
desired and relevant columns in each independent dataset. After this step, in the case
of the Dataset with the intended Segment/Concept, the "CT_Dashboard_Deploy",
where each line corresponded a different Dashboard, we had to filter the intended
lines, that is, only consider the lines (Dashboards) with a relevant concept, leaving
behind the lines (Dashboards) as " Help", "FAQ", "Instructions", among other topics,
such as Dashboards related to Covid-19, which were not considered relevant for

tuture analysis, and it made no sense to enter the department's Metadata Dashboard.

Fig. 5 — Creating the Magic ETL
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Then, in the first Inner Join that we do, when we add the

"CT_DASHBOARD_DEPLOY" to the "GOV_CARDS_DATASETS" we do it in order

18



to join the: Concepts/Segments that we created and the Owners of a Dashboard that
came from the "CT_DASHBOARD_DEPLOY" with the: titles of each Dashboard, the
type and ID's of the cards and the titles and ID's of the Datasets that are feeding this
Dashboard that were present in "GOV_CARDS_DATASETS". The linkage that
allowed these two Datasets to be joined was the Page ID, which was present in both,

and which is simply the ID of each Dashboard.

We followed this direction throughout the creation of the ETL, being that, in the
second one, which is a left join, since we don't want what just coincides in these but
also what comes from behind, when adding "GOV_PAGES_CARDS" we do it to join
more information for each card: such as the number of cards in each Dashboard and

their title.

Finally, we added the "GOV_CARDS" to get the descriptions of each Card, that is, an
explanation of what is done in each card of each Dashboard. It is usually the
description of each graph or table of a Dashboard to elucidate and explain what is

being visualized through that card.

Therefore, the last steps are just to consider which columns will be the most relevant
to analyse, eliminate the duplicates and group the columns by, first, Dashboard and
then by card, to have a visual waterfall effect, that is, display each Dashboard and its
information and then the cards of that Dashboard and their characteristics, as we can
see in Fig.6 — “Magic ETL’s Output - Gov_MetadataGM”. The final output of this
Dataset has 2057 rows, that is, as the Dataset is granulated to the Card, there are 2057

cards in the sum of all dashboards of the department.
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Fig. 6 — Magic ETL’s Output — Gov_MetadataGM
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In this graph, the Concept/Segment and the title have the same name because in relation to the
Concept/Segment: ” Atendimento B2C” all the information is encompassed in a single Dashboard, which, as we
can see, has the ID: 1612494489, the Owner is Ana Rita Almeida and has 20 cards (in the Dataset we can also

check the information of each card that makes up the Dashboard)

Fig. 7 — ETL’s Output 2 — Gov_MetadataGM
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In this case, we have the same Concept/Segment “Canais Presenciais - Atendimento” and 2 of 6 different
Dashboards that constitute it, which in the image are the Dashboard of "Trafego Lojas” and "AQS e AC”. Each
one with a different ID, different Owner, different number of cards that make it up, different Datasets that feed

them and each of the cards with its own information.
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3.3.2 Creation of the Dashboard

Once built the Megadataset with all the desired information, it was time to think about
the structure of the Dashboard that would allow this information to be illustrated in a
succinct and clear way. It should be noted that the main objective was to facilitate the
processing of information, so, simplicity was intended in this dashboard. Thus, after
meeting several formulations, it was concluded that the easiest way to present the data
was following a ‘Concept/Segment-Dashboard-Card-Dataset” waterfall effect, that is,
the project would be based on filters so that the information could be found more
rapidly. For this, several tables were created, each one of them to facilitate the flow of
information within the metadata dashboard. A table with all the dashboards available,
one with all the cards and a last one with all the datasets. Thus, in the dashboard there
would be a filter for each of the subtopics described above. That is, if the user was
looking for a particular dashboard of the Electric Mobility Segment, he could filter by
the Concept/Segment: “Electric Mobility” and find all the dashboards of that theme,
all the cards of each of those dashboards and all the datasets that were feeding each of
the cards. Then, if the user wanted to filter only one dashboard, the same thing
happened, in the case of the dashboard filter, only the desired dashboard appeared
with all the associated cards and the datasets that feed that card, thus explaining the
waterfall effect. The same thing happened if the objective was to find a particular card,
it was possible to filter by just that card and thus perceive the dataset that was feeding
that card, the dashboard to which that card belonged and the Concept/Segment to

which it was inserted.
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Fig. 8 — Dashboard’s Draft
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In addition to the filters created on these subtopics, a description filter was also
created, as you can see in Fig.8 — Dashboard’s Draft. This request made sense because
often, the user looks for a particular card whether it has already been created or not
and does not need to go through the traditional waterfall format, that is, filter by
Concept/Segment, then look in which dashboard is the card and check which of the
cards has the desired information. Instead, in the word filter — the table “Search for
Key Words” -, the user writes something about the intended card description that
allows it to filter and retain only cards with those descriptions. Then, the user can

check if that card exists and uses it. Or even if he wants that card but with another
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type of information, he already knows exactly which dataset has that information and

the request becomes easier.

For example, if the user wants cards with information on "taxas de cancelamento”
(cancellation rates), and filters by that description in the word filter, only 6 cards will
be retained: 3 on the evolution of installation cancellation rates (%) and 3 on the
evolution of pre-sales cancellation rates (%). All these cards fed by the
"DM_V_SERVICE_ORDER_CLICK" dataset and all in the Concept/Segment of
"Canais Presenciais-Atendimento” (Personal Service-Service Channels), as seen in
Fig.9 — Filtering by Descriptions I and Fig.10 - Filtering by Descriptions II. The user

thus has access to a quick filter that allows him to search for information more easily

through descriptions.
Fig. 9 — Filtering by Descriptions I
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Finally, to speed up the process and facilitate access to data, it would be important to
use links between the new Metadata Dashboard created and each of the different
dashboards, cards or datasets. Thus, as the link of each dashboard is given by a
different code ("https://edp-c.domo.com/page/" + Dashboard ID), it was possible to
create a code that would allow this quick connection to be made through one of the
features of the DOMO software in Analyzer, the Beast Mode, and thus create quick
links that, with just one click, would open us in a different tab the dashboard we
clicked on. The code that was developed for this new functionality can be confirmed

in Figure 11 — Hyperlink Beast Mode Code.

Fig. 11 — Hyperlink Beast Mode Code
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The same reasoning was developed for each card where the hyperlink code consists

of:
. "https://edp-c.domo.com/page/" + Dashboard ID + "/kpis/details/" + Card ID.
Just like it was developed for each Dataset, where the code was:

. "https://edp-c.domo.com/datasources/" + Dataset ID + "/details/data/table".
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So, with the help of DOMO's Beast Mode we created a code that allowed the
introduction of the Hyperlink in our Metadata Dashboard and thus, we adapted all
our tables. In fact, in all of them, a column called "Link" was created, which, if clicked,

would allow the desired dashboard, card or dataset to be opened in a new tab.

The process of hyperlinks is very useful because it facilitates the search of the contents
in the dashboard. This new functionality allows a fast, clear and objective search. The
advantage is that it is a simplified tool so that any company user can navigate the
metadata panel and keep opening tabs of any dataset, dashboard or card to check

what information is on each one until they find what they are looking for.

To summarize, the process designed for this dashboard was to reduce the search for
information to the shortest possible time and make it easier. The dashboard thus has,
in a practical way, a very simplified visual content composed of only three tables:
Dashboards, Cards and Datasets. It is in these tables that all the information related to
the projects developed by the department is compiled, and this information is
reviewed and confirmed. In practical terms, a user looking for specific information
also has two extra tables available to assist in the search, the table of contents - with
23 general contents that the department works on and reports on - which serves the
purpose of a general filter fast to make the search journey easier and less extensive;
and a second instrument, which is the search for words to filter on topics more quickly
if the user already has a very specific idea of what he is looking for. The process was
made simpler with the use of hyperlinks to facilitate access to content, opening a new
browser tab with the display of the clicked content. In this sense, the visualization of

data and information is easier and more accessible to any user of the Metadata

Dashboard.
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3.4 Results

As for the Metadata Dashboard, after being developed and tested it is necessary to
check what the ‘expectation vs results” was, and if the major objectives were
achieved. Thus, in relation to the results, it is important to subdivide this topic into
two sub-themes: the results in relation to visualization, that is, how the concrete
objectives were achieved in view of the visualization of the data of this project. And
a second sub-theme: economic, that is, understanding how this project also had a

positive economic character.

3.4.1 Visualization Results

From the beginning, simplicity and objectivity were requested in this project. Creating
a functional and useful dashboard for the organization was in fact the most important
and so, the simpler, more logical and effective, the better. In this sense, as previously
seen, a carefully thought out and revised dashboard was created so that the
information was reliable. According to the literature review, data visualization
follows a set of general ideals that can make the project more effective the more "easy-
to-understand"” the project is. In this way, the Metadata Dashboard on the projects
developed by the BI & Analytics department paid special attention to the importance
of the design of the elements that compose it. In summary, after studying the best way
to visualize the data for the preparation and organization of the data, a specific format
and design was chosen to facilitate the visualization - waterfall format between tables
to facilitate the follow-up of information search and, in addition, the possibility of
searching for information through a word filter. It is possible to perceive a balance, a
proportion, a sense of relevant scale - all the information is divided between tables of
equal size and all the tables were granulated to the card so that it was possible to easily

locate and study each card. It was displayed an accessible complexity of detail -
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showing all dashboards, datasets and cards in a detailed and easily accessible way.
And finally, all elements of the Metadata Dashboard were drawn in a professional
manner, with the technical details of production done with care and avoid content-
free decoration, including in this case the excessive use of colours, explanations or

chart junk.

3.4.2 Economic Results

In relation to the economic impacts of the project on the company, it is important to
understand that the goal was always to improve the department's internal
management in view of the projects already developed and their organization. Thus,
through the development of the metadata dashboard, it was possible to facilitate the
location, comprehension and preservation of all the digital records as intended and
proposed from the beginning. It is foreseen that using the developed dashboard the
company will be able to substantially reduce the number of duplications of content. It
is expected to put an end to what happened before: where work already carried out
was requested to the department. Thus, with the improvement in the accuracy and
localization of the information it will, for sure, reduce the allocation of human
resources (Business Intelligence analysts or internal dashboard owners in every non-

BI department) to develop dashboards that had already been developed.

Furthermore, one of the main issues that is difficult to measure is the gain in terms of
time for locating the desired documents. Thus, the loss of time looking for information
is a topic that is expensive for the company because during this period the employee
can be focused on working in his business area without being lost looking for

necessary information, usually having to ask third parties for that same information.

Finally, one of the department's main expenses for the normal exercise of its functions,

as mentioned above, is the use of the DOMO software. According to the contract made
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with the company, the amount payable is defined by price intervals in view of the use
of calculation lines used. That is, the more lines used, the higher the cost charged to
the company. With the Metadata project carried out, which facilitates access to
information, avoiding duplication of information and preserving the department's
records, it is to be expected that the use of calculation lines will naturally reduce and

that the cost attributed to the company should be lower than it was previously.

In summary, despite being economic gains of difficult precision and measurability,
this internal project is characterized as being quite useful and it is important to
highlight the importance of such an instrument for the management of the BI &

Analytics department and the company's information in relation to data.

4. Conclusion

The use of data in everyday business is undoubtedly an activity that is transforming
the business sector and, consequently, the entire population. This is a situation that is
not expected to slow down in the future, quite the opposite. The increase in the ability

to collect, process and analyse data tends to be more and more specialized and useful.

In a nutshell, information has power. The power to better understand customers to
sell the right product or in greater quantity, the power to better understand the
company to reduce costs, the power to better understand employees and the reasons
that may anticipate their departure reducing the turnover, and many others. In all
areas, the more information we have, the more confident we are that we will make
better decisions. However, this information cannot only be relevant in terms of
quantity but, more importantly, in terms of quality and credibility. Clean, verified and

organized information is what brings the real benefits to the company.

In this sense, the project developed aimed to identify what was known, to date, about
the potential of data and metadata for the development and competitiveness of
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companies. In the case of EDP, the company has been investing heavily in data
analysis teams to help generate valuable information for the entire company, avoiding

silos and creating a transparent flow of information.

It is believed that the increase in information will lead to the need for more and more
this type of metadata projects to organize and improve management of internal
information in companies. These projects will be important because, as in the
Metadata Dashboard of all the projects developed by the BI & Analytics department,
they go after the information and certify its authenticity and veracity and after that,
they organize the information and adapt it through of specialized visualization
techniques and Business Intelligence software so that your content is visually easy to
understand. The main objective of projects like this will always be the improvement

of the organization of information and its credibility.

In the case of the project developed, it allowed the improvement of the internal
management of the department. The dashboard was a solution to some department
problems related to the duplication of information and credibility and organization of
the data. The metadata project also took advantage of the reduction of indirect costs
associated with the time spent by employees searching for information and direct

costs associated with the payment of the Software Domo.
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