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 Abstract 

 
In 2020, Information Systems are revolutionizing business operations and within that context, the way businesses make their 
decisions based on their performance analysis. Determining if SMEs are undertaking non-grounded decisions is crucial to un-
derstand how business decisions are made and moreover if Information Systems are capable of improving the decision-making 
process within small and medium-sized companies.  
 
Managers of SMEs, who are not aware of the importance of their business information and how it can affect their decision-
making process, are more likely to experience poor managerial performance. This limits the level and quality of insights that 
these companies get from their overall performance. As a consequence, the process of Business Intelligence has been developed 
for the past few years and it has been widely adopted and incorporated as an analytical process in every large enterprise to 
support the decision-making process, yet not integrated into all the small and medium-sized enterprises.  
 
The main purpose of this thesis was to analyze the impact of the Business Intelligence process (and data visualization as one 
of the main BI stages) as a completely new analytical tool introduced to a Peruvian SME that operates within the food industry 
and experiences several limitations such as their enterprise size, budget, and technological know-how.  
 

The following academic research was carefully developed for four months and Business Intelligence instruments were developed 
to improve the company’s decision-making process. Those BI instruments were the result of self-development work, and con-
tained different BI tools such as interactive dashboards, databases, and data management processes. Data and observations 
were collected from top managers during every stage of this study. The company’s unique performance, levels of satisfaction, 
and system needs were assessed on periodical one-to-one online interviews. Moreover, the last assessment evaluated the 
impact of the BI methodology in the company’s operations and was measured through questionnaires. These assessed the 
usefulness and frequency of use of the BI instruments provided, as well as the end-user experience, and the impact of data 
visualization within the company.  
 
The results obtained have demonstrated usage of only 58% for the BI instruments. However, the BI process brought up new 
information to 100% of the survey respondents, demonstrating the positive correlation between Business Intelligence and its 
contribution to the managerial decision-making process. Furthermore, the research has supported the hypothesis that compa-
nies that fulfill the aforementioned business-constraints criteria are more likely to experience limited performance insights that 
may happen unnoticed for top decision-makers. However, maybe the most important result this research pinpointed was the 
opposition to transitioning from more traditional management methodologies to technologically advanced based solutions due, 
once more, to the three main business limitations aforementioned.  
 

In conclusion, this thesis project has been successful in demonstrating a positive correlation between data visualization and its 
contribution to the decision-making process within a SME, but it has also brought up the incognita if SMEs are prepared to 
upgrade their traditional managerial working and analytical methodology to the benefits provided by Business Intelligence. 
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1 INTRODUCTION  

 

The motivation behind this thesis project was the interest in determining if Small and Medium Enter-

prises are undertaking non-grounded business decisions and how information systems can enhance 

their decision-making processes. In 2020, Information Systems are revolutionizing business operations 

and how they base their decisions on their performance analysis. For that reason, it is important to 

understand how Information Systems improve the decision-making process of organizations that are 

used to implementing non-specialized software. An SME experiencing problems when making deci-

sions, may be experiencing administrative deficiencies that assume a big stake in the main problem. 

However, these are not only the main causes of why small-sized companies are not making the best 

business decisions. Other reasons could be technical know-how deficiencies, misconceptions about 

technology implementation, and resources availability.  

 

One of the objectives of this project was to measure the impact of advanced information systems on 

business operations that are usually only supported by more traditional software, e.g., MS Excel. 

Secondly, this project recreated the Business Intelligence process within a SME. Thirdly, was to 

demonstrate how the transition to a different technological process occurred, the complications dis-

covered during the shift, and to present alternatives to the current strategic management approaches 

used in an SME. 

 

Initially, the thesis project started with an evaluation of the Case Company’s managerial performance, 

including their current software methodology and how their data were managed. Consequently, the 

company delivered the resources needed to start the BI procedure. The BI procedure included the 

development of BI tools such as data management processes, databases, and interactive dashboards. 

All the developed tools were successfully integrated into the company’s daily operations for four 

months, raising awareness of the need of integrating the aforementioned processes into their daily 

business operations. The thesis project also provided a detailed analysis of the company’s performance 

since the beginning of their operations in 2013. A monthly consultancy advice was constantly provided 

to the managers based on the findings discovered throughout the BI development. Finally, the user 

responded two questionnaires that evaluated the impact of the BI implementation in the company. 

 

Despite of the successful BI implementation, the questionnaires responded by the final user, demon-

strated that not all managers made use of the BI tools (e.g., BI reports). Only 58% of the respondents 

used the MS Power BI dashboards, however, 100% of the respondents agreed on have acquired new 

knowledge from the dashboards. Unfortunately, the Case Company, as part of the small and medium-

size sector, suffers the scarcity of the three main limitations for companies to implement more complex 

data integration systems: business size, technological know-how, and budget. For that reason, SMEs 

such as the Case Company, will likely delay the upgrade of their current Information Systems. This is 

notoriously alarming when several errors exist and are result of the ongoing data management meth-

odology and software. 
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1.1 Abbreviations and Definitions  

 

SME = Small and Medium Enterprise 

MNE = Multinational Enterprise 

DAX = Data Analysis Expressions 

SQL = Structured Query Language 

Strategic management = development, utilization, and assessment of individual steps that each or-

ganization sets to reach common goals. 

Synergy = the merge of the power of different objects that when working in conjunction, reach 

greater power rather than working individually. 

SWOT analysis = strengths, weaknesses, opportunities, and threats analysis. 

PEST analysis = political, economic, social, and technological analysis. 

BI = Business Intelligence 

DV = Data Visualization 

.CSV = Comma-Separated Values 

.xlsx = Microsoft Excel file 

Power Query = data connection service that allows managing data sources as needed. 

Tableau = reporting and analytics Business Intelligence software 

DB = Database 

Power BI = reporting and analytics Business Intelligence software 

PB = 1 000 000 gigabytes  

HR = Human Resources 

CRM = Customer Relationship System 

Granularity = the level of detail in the data 

PDF = Portable Document Format 

UI = User Interface 

UX = User Experience 

Relational database = a database that contains items related to each other 

Integer = a number that has no fractions or decimals 

String = a sequence that can contain characters such as letters, numbers, symbols, and punctuation 

marks. 

Yape = Peruvian-origin app to make instant transfers without a bank account. 

PK = Primary Key 

FK = Foreign Key 

SSMS = SQL Server Management Studio 

View = (in SQL) is a table based on the result of another SQL statement.  

AI = Artificial Intelligence 
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1.2 Partners and Copyright Holders or Other Parties 

 

The following research has been carried out with the help of the different parties who supported the 

development of this project. Initially, Mr. Javier Gómez, Sr. Data Engineer and Business Intelligence 

instructor assisted in the search of a suitable company interested in participating in this thesis.  

 

Consequently, I could establish communication with the final and end-user party of this project, a 

small-sized company based in Lima, Peru. The SME operates in the food sector and has been in the 

industry for seven years, since 2013. The company mainly distributes a variety of ice creams, healthy 

snacks, and dog treats to different districts alongside Lima, Peru. The main communication occurred 

between the author of the research and Mr. Rodrigo Gutiérrez, General Manager Assistant of the 

company.  

 

The project was also partially supported by Mr. Christian García, Sr. Business Analyst who provided 

professional advice on Business Intelligence analytical tools and resources. Finally, more complex data 

integration methodology was supported by Mr. Omar Urbano, Sr. Software Developer, who assisted 

the academic research in different stages. To whom all the above, I am entirely thankful. 
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2 BUSINESS INTELLIGENCE 

 

In an organization, historical data helps to detect trends that in cooperation with Information Systems, 

can predict important behaviors of the company. An organization that observes clear trends is likely 

to formulate a strategy to counteract or benefit from them while giving the business a purpose, e.g., 

increase/maintain sales across seasonal shifts. Perhaps this is an easy or less complicated task for 

MNEs rather than to SMEs as they establish more tailored strategies and set larger budgets for each 

of their departments, handle larger amounts of data, demand a larger storage capacity for their in-

formation, and also demand the automation of processes (Heang and Mohan s.a., 2.) Managers at 

MNEs have less time available to individually analyze data, managers at MNEs are also the main 

decision-makers for their own departments, and lastly, managers need to act fast and make quick 

decisions that may affect several business units (Heang et al s.a., 4).  For these reasons, data needs 

to be treated in such a way that once handled, processed, and transformed, decision-makers will be 

able to easily spot, understand, and analyze new patterns and insights that support the decision-

making process, and that is named Business Intelligence. The idea behind BI is to process organic 

data from sales, customers, employees, financial statements items, etc. to provide an overview of the 

business and support decisions (Sekhar 2013, 9.) 

 

Today, large companies work with complex software and methodologies that support the BI develop-

ment, and without those tools, MNEs would not be able to process the amount of data generated day 

by day nor perform optimal operations involving consumers, suppliers, etc. BI supportive tools do not 

only provide a business overview, but they also structure the way the information is stored and con-

sumed, being this one of the main reasons why large enterprises opt to use more complex systems 

and methods to manage their data (Riahi 2017, 1.) The importance of having structured information 

is what can assure that the decisions made by managers are as reliable, understandable, and accurate 

as possible compared to how smaller companies tend to store their information in software that does 

not necessarily function as a database or analytics tool, e.g., spreadsheets, without discerning from 

their operational database (Riahi 2017, 3).  

 

2.1 Data, Information & Knowledge 

 

As aforementioned, the Business Intelligence implementation is a complex or non-intuitive process 

that – until some years ago – only large-sized companies had the opportunity to implement in order 

to achieve different purposes, such as saving costs. To understand the importance of using the BI 

methodology, managers and decision-makers must first engage with the qualitative and quantitative 

benefits of the process (Amoako 2013, 4.) 

 

To gain an in-depth understanding of the BI process, it is needed to discern the differences between 

three important concepts involved: data, information, and knowledge. Plain business information col-

lected due to the nature of the company and its operations, even when gathered and stored within 

the business systematic working methodology, cannot be immediately used for the decision-making 

process (Vercellis 2009, 6.)  
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Vercellis (2009, 6) supports that contrarily to how the company processes its data, in order to imple-

ment Business Intelligence, data must be first transformed into information and knowledge, and states 

the following definitions for recurrent BI concepts that are commonly used interchangeably: 

- Data. Is the structured representation of single (or individual) data points that correspond to one or 

more entities, such as sales data or customers’ data. 

- Information. Refers to the results obtained from the activities applied to the data, e.g., extracting 

or processing. Data becomes meaningful once it has been manipulated and presented as information 

in a specific form.  

- Knowledge. Refers to using information as the base for making decisions, developing strategies, 

and improving actions. 

 

2.2 BI Advantages  

 

At a first glance, the use of more common software to support SMEs administrative processes may 

appear inexpensive, easy to use, and effective, however, the problem appears when a business needs 

to make data-driven decisions and rely on accurate information that can be quickly and easily under-

stood. For SMEs, it would be necessary to count with qualified staff capable to translate data analysis 

into knowledge as accessing highly detailed and structured data does not guarantee a better perfor-

mance, but it only guarantees to display critical points that cannot be seen by the bare eye, and what 

a company does with that data is what guarantees success (Howson 2008, 3.)  

 

Translated into benefits, the business intelligence process provides an overview of the company’s 

performance, in most of the cases, in real-time, allowing data to be consumed in a more flexible and 

accessible fashion (Azvine, Cuid, & Nauck 2005, 1). Consuming a real-time business performance is 

supported by Data Visualization, which is one of the core stages of Business Intelligence, which allows 

users to rapidly understand if the company’s metrics make sense within the overall picture. The level 

of interactivity reached throughout the BI process stands as a way to monitor how operative results 

behave in the organization, and to know whether if strategies are paying off and/or if milestones are 

being conquered (Howson 2008, 4.)  

 

Supported by Imanuel (2020), there are three main advantages provided by the BI methodology being 

the first benefit how the intelligence in the process can assist SMEs with expertise-limitations to 

forecast their metrics, as different BI tools contain different in-app features that assist the user to 

process the data more easily and identify risks, trends, or patterns. A second benefit is how the 

information is being imperatively communicated across units as most of the BI platforms, if not all, 

are allocated on the cloud, making data to be more efficiently transmitted (or accessed) by the users 

who have to consume it. Lastly, the third benefit is the easiness to visually understand plain text 

and numbers that are structured and organized inside the environment of a BI reporting tool, which 

purpose is to ease the task of creating charts and graphs for Data Visualization. 
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2.3 The Business Intelligence Process 

 

Supported by Vercellis (2009, 25) there are six major components in the BI system: Data Sources, 

Data Warehouses and Data Marts, Data Exploration, Data Mining, Optimization, and Decisions, as 

shown in FIGURE 1:  

 

Data Sources imply all the raw information that is stored in different services (e.g., cloud services, 

spreadsheets, emails, etc.) and later transposed to other integration systems. The conditional for data 

sources is that data points must comply with the same characteristics and create relations between 

each other, and this is what will turn data into information and allow BI reporting tools to effectively 

manage it. This is a stage that most of the new users of BI ignore and a conditional that is not always 

met. Shaping the information and unifying it with the same characteristics requires a major effort.  

 

Data Warehouses and Data Marts are the second component of the BI process and refer to 

databases that allocate information in a structured and relational manner.  

 

Data Exploration refers to the utilization of different tools to carry out analyses. These analyses 

may depend on queries, reporting tools, and mathematical/statistical methods.  

 

Data Mining refers to the “extraction of information and knowledge from data”.  

 

Optimization refers to models that support the identification of the best solution amongst all avail-

able options.  

 

Finally, the last component is Decisions, and it refers to choosing and accepting one alternative as 

a solution.  

Decisions

Optimization

Data mining

Data exploration

Data warehouse/Data mart

Data Sources

FIGURE 1. Six major components in the BI system (Vercellis, 2009). 
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Referring to the six major components in the BI process, the final two stages are dedicated to the 

decision-making process, however, data exploration and data mining require tools that support visu-

alization that could be either reached through an analytics tool such as Power BI or MS Excel (Vercellis 

2009, 25; Havens Consulting 2020). A difference between spreadsheets software and the BI process 

relies heavily on the visualization scale (Havens Consulting 2020). FIGURE 2 displays how the devel-

opment process in the BI methodology occurs, as well as the weight of each stage in the BI process.   

 

 

 

 

 

 

 

 

 

 

 

 

2.3.1 Databases 

 

As previously mentioned, the BI process does not only create charts that are visually appealing and 

provides a more accurate observation, but it also adds another level of structure within the organiza-

tion. Employing database systems as part of the BI process has the purpose of gathering data and 

collecting it in a structured and organized manner where the main function of a database is to store 

and retrieve data in data warehouses and data marts as requested by the users (Alnoukari & Hanano 

2017, 6.) Databases are then referred to different systems that accept third-party connections with 

DBs, such as MS Power BI where final users can develop specialized BI dashboards for their use in 

strategic management (Alnoukari et al. 2017, 8).  

 

Amongst the several types of DBs, relational databases contain several tables and schemes that create 

relationships between data points across tables with the potential to store vast amount of qualitative 

information (Charis 2020). Databases can also collect quantitative information which in conjunction 

with qualitative information, is how the relations in databases are built (Pilon 2013). 

2.3.1.1 Data Types 

When creating a database, the most important aspect to consider is what are the data types we will 

be working with. The type of datum indicates what kind of data can be stored inside each column 

when creating a table (W3Schools s.a.). This functions as a guideline for DBs systems to understand 

what type of data is expected to be stored in the columns and helps the systems to identify how the 

database language will interact with the stored data (Microsoft 2017). Microsoft (2017) states the 

following six instances of data types: 

Data Sources 

Power Query 

Data Model 

Reporting & 

Dashboards 

FIGURE 2. The Report Development Process (Havens Consulting, 2020). 

80% of the development process 

20% of the development process 
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INT = primary integer data type in SQL. 

VARCHAR = this is a length string. It can store letters, numbers, and special characters. 

DECIMAL (size, d) = An exact fixed-point number. Size specifies the integer number(s) and d 

the decimal number(s). 

DATETIME = specifies a date and time combination in the format of YYYY-MM-DD hh:mm:ss. 

BIT = an integer that can be only 0, 1, or NULL. 

 

 

2.3.2 Data Modeling 

 

A data model is the form in which data is structured in order to comply with the requirements of the 

language employed in a database system that relates data points and rules which are the key com-

ponents for a database to operate (Mamčenko s.a.). To understand the relationships between data 

points, we must first need to understand the concept of granularity in the datasets. Granularity is the 

level of detail in the data and therefore, having more detailed information allows the user to perform 

more detailed analyses, however “one must have data at the right level of granularity” and the right 

level of granularity will depend on one’s own needs. (Ferrari & Russo 2017b, 20.) 

 

In order to create a more interesting and detailed data model, the table needs to be related to other 

tables with the help of relations. It is, therefore, the reason why the databases are so-called relational 

databases, as they are interconnected using unique identifiers that create that relationship between 

tables, a fact sustained by (Ferrari et al. 2017b). 

 

2.3.3 Star Schemas 

 

A company can present several assets that interact with each other and those assets can be products, 

categories, color, dimensions, price, brand, discounts, or customers' names and last names, ad-

dresses, age, purchasing amounts, phone number, etc. Stated by Ferrari et al. (2017b), these assets 

interact with each other and when this interaction occurs, events are created. If a customer interacts 

with a product the result might be a sale, but it could also be a return. According to Ferrari et al. 

(2017b), when the separation between assets and events occurs, the data modeling evolves to a star 

schema and the entities (assets) are separated into two categories: facts and dimensions.  

 

A dimension refers to informative assets, as earlier mentioned, a product has different attributes such 

as brand, measures, category, etc. On the other hand, facts refer to numerical values that once related 

to a dimension provide valuable business insights, e.g., units sold, prices, costs, discounts, etc. (Ferrari 

et al. 2017b.) Another way to interpret a star schema is, for instance, to think that a sale could be 

linked to many dimensions, e.g., a sale contains information about the product sold, but also about 

the customer who bought it, date information when it was sold or the branch information where it 

was sold, etc., as seen in FIGURE 3. 
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2.3.4 Data Visualization 

 

Today, visualizing data has become more popular as there are more visualization tools available that 

allow users of any skill level to create graphics and transmit insights in a quicker, more powerful, and 

more effective form (Laumans s.a.).  

 

As described by Tufte (2007, 7), “data visualization visually displays measured quantities by means of 

the combined use of points, lines, a coordinate system, numbers, symbols, words, shading, and color”. 

Therefore, data visualization can also be described as one of the last stages in the BI process where 

the information is presented to the final users in a visual representation using specific formats, such 

as shapes and colors that convert raw data into meaningful information that can be easily understood 

and analyzed (Tufte 2007, 7-8).  

 

Supported by Zheng (2017), when visualizing business data, there are two main focuses, which are 

a) to visualize key metrics for an easier and faster comprehension that eases the process of decision-

making, and b) to provide a visual and interactive form to exploring data. Perhaps the most common 

data visualization we are all used to the most is the weather forecast which presents interactive 

techniques to captivate the viewer’s attention and clearly presents the information (Rautenhaus, 

Böttinger, Siemen, Hoffman, Kirby, Mirzargar, Röber, Westermann 2017). FIGURE 4 displays how a 

weather visualization looks like appealing to the easiness for the users to understand its meaning.   

FIGURE 3. A star schema with the fact table in the center and dimension tables around. (Ferrari et al. 2017). 
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Users or beneficiaries of data visualization make the minimal effort to identify and rapidly internalize 

the best knowledge out of the visual representation (Tableau s.a.). The weather visualization is a clear 

example of how data visualization works in a real-life context, and it can be perfectly extrapolated to 

a real business-case scenario. 

2.3.4.1 Benefits of Data Visualization 

As discussed before, DV enhances the form of how information is understood by final users and 

supports decision-making and problem-solving processes. Zheng (2017) suggests more benefits of 

data visualization: 

➢ DV provides an overall picture of complex information and spots patterns, structures, relation-

ships, and trends in an easier format. 

➢ As DV transforms data into visual representations, it simplifies the cognitive process of loading 

and memorizing information (Zheng 2017; Borkin et al. 2013). 

➢ DV contains elements that act as visual cues to draw attention to specific areas of interest. 

2.3.4.2 Pre-Attentive Attributes 

When a visual harness a specific element such as orientation, shape, color, etc., the user can distin-

guish key pieces of information even quicker, easier, and effortless (Rost 2018). Supported by the 

Corporate Finance Institute (2015), FIGURE 5 is an example of what one’s sight does when visualiza-

tion is presented in such a way that one’s attention is drawn immediately to a specific part of the 

visual; pre-attentive attributes can make a significant difference once they are implemented in charts.  

 

FIGURE 4. Example of a visualization of a weather forecast. (Yle, 2019). 
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As stated by the Corporate Finance Institute (2015), a chart using the attribute of color becomes 

intuitive and one’s attention is immediately captivated by its attribute. In addition to the color attribute 

used in the second chart, it also uses plain text (“40”) to emphasize the metric that could be the most 

important or relevant to highlight in the chart. The following FIGURE 6 below shows how the left bar 

chart is not deliberately using any pre-attentive attributes, and how the right chart uses the pre-

attentive attribute of color in addition to plain text to highlight the most important datum. 

 

 

 

 

 

 

 

 

 

 

 

2.3.4.3 Multiple Types of Data Visualizations 

BI results can be presented using reports, dashboards, and/or analytical tools and is common that BI 

results are presented in the shape of fixed reports that can be either in a PDF or printed format 

(Zheng, 2017). See Picture 1 in the Appendix 1.  

 

FIGURE 6. Incorporating the attributes with charts. (Corporate Finance Institute, 2015). 

FIGURE 5. Examples of pre-attentive attributes. (Corporate Finance Institute, 2015). 

Orientation Shape Length 

Enclosure Color Width 
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Dashboards mainly include visualizations, but they could also contain plain text, images, interactive 

content, etc. in the form of static dashboards (Corporate Finance Institute 2015). See Picture 2 in the 

Appendix 1. 

 

Likewise, today dashboards are a combination of data and interactivity that provides the user with a 

certain User Interface (UI) and a User Experience (UX) to control the way information is displayed, 

filtered, and manipulated. A visual interaction, differently than in MS Excel, happens when the user is 

able to control how charts behave and filter information respect to other charts and pages (Ferrari & 

Russo 2016a, 33). Contrarily to a static PDF report or printed report, MS Power BI dashboards display 

interactivity that provide the user the opportunity to not only read the data but to intuit the information 

by offering a user-friendly experience (Hsu 2020).  

 

2.4 Business Intelligence Tools 

 

Succeeding in the development of an accurate BI process entirely depends on the capabilities of the 

user to effectively apply the BI methodology combined with the right used of the Business Intelligence 

tools (Olszak & Zurada 2015). These software are designed to support the analysis, presentation, and 

mining of data that contribute to the overall BI process (Kolhe, Salkute, Patil 2011). 

 

2.4.1 Excel for Business Intelligence 

 

Traditionally, Excel is a tool that is most commonly used with accounting and financial purposes that 

however, in its 2013 edition has included two powerful add-ins: Power Pivot and Power View, including 

also the plug-ins availability of Power Query and Power Map that unravel a totally different capability 

for the software: the Business Intelligence purpose. With these additions, Microsoft has turned a 

commonly and widely well-known tool into a software that can leverage the advantages of already 

familiar Excel users in order to perform complex analyses, modeling, and visualizations (LeBlanc, Moss, 

Sarka, Ryan 2015, 14.) 

 

The inclusion of Power Query and other tools for data analysis, revolutionizes MS Excel potential but 

despite the new add-ins, Microsoft have recognized the deficiencies that the software has in terms of 

scalability, transparency of analysis, and how data is presented. These weak points have led Microsoft 

to develop more tools that support the BI tasks that, however, still need third-party connections 

(Alexander, Decker, Wehbe 2014, 25.) 

 

Third-party connections are inevitable when performing analytical tasks, and those needs surpass MS 

Excel despite its potential and as aforementioned, scalability, transparency of analyses, and data 

presentation are some of the limitations that push Analysts to experience beyond the always familiar 

MS Excel (Alexander et al. 2014, 26). Referring to the most important limitations: 

 

• Scalability. Refers to the ability that a software has to meet the demand of growth 

and complex requirements that despite the amount of data, it can still perform the 
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tasks. Along the years, MS Excel has had several updates that have increased the 

amount of data that can be stored in the flat files that, however, does not solve the 

issues of performance and slowness that the .xlsx files present once they have 

grown big enough (Alexander et al. 2014, 26.) 

 

• Transparency of Analytical Processes. When we think about MS Excel and its 

data analysis capabilities, we encounter how MS Excel is flexible at the moment of 

inputting data without considering the data types, e.g., a cell in MS Excel admits 

numbers, characters, formulas, etc., however, this is also one of its weaknesses: 

while databases follow rules to store data, MS Excel allows anything (Alexander et 

al. 2014, 26.) 

 

• Separation of Data and Presentation. As aforementioned, MS Excel allows an-

ything and when performing data analysis, the user tends to combine the data (as 

data source) with how the information is analyzed (the analysis) and presented (the 

visualization). For instance, when receiving a bank statement, what we see is not 

the data source, what we see is the visualization, and sometimes MS Excel users 

tend to combine all these aspects that when further and more complex analyses are 

required, it is impossible (or will require extra steps) to do it (Alexander et al. 2014, 

27.) 

2.4.1.1 Differences Between Databases and Spreadsheets 

Storing information happens differently in MS Excel than in a database system. MS Excel allows adding 

any kind of formatting that the user considers helpful to better understand the information such as 

color-coding to easily spot an important datum, which is a valid practice until it becomes a habit, and 

the formatting practices overload the information (365 Data Science s.a.). Contrarily to spreadsheets, 

database systems do not allow unnecessary and/or unmeaningful formatting and in addition to that 

characteristic, DBs are a powerful tool that support a gigantic amount of data of 524 Petabytes (1 PB 

= 1 000 000 GB) of information, in its full version (Fernandes 2019). As a comparison MS Excel files’ 

maximum capacity is 2GB however, the size limitations are not the only differences between DBs and 

spreadsheets (Microsoft 2020). 

 

At a quick glance, comparing a database with a spreadsheet may seem similar as when the data is 

requested or called from a DB will also show up the information stored in columns and rows, just as 

in a spreadsheet but as aforementioned, the differences and advantages are vast and despite this can 

be achieved in a spreadsheet software like MS Excel it has several other limitations, for example, how 

the information is comprehended, related, and conditioned to the size limits of the spreadsheet (365 

Data Science s.a.) 

 

Another major difference is that MS Excel is not a BI tool but is capable of getting the task done, 

amongst several other kinds of tasks, although within the BI context, MS Excel offers a different level 
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of freedom to the spreadsheets’ users but what happens in it is, that data can be tabulated, stored, 

designed, and formatted in any way, a non-tech user has no limitations to input information or creates 

charts and graphs (365 Data Science s.a.) However, it becomes a more intuitive solution to use instead 

of learning techniques and methodologies for each of the BI stages. For instance, a new user at an 

SME that has limited resources, e.g., as to time or budget, would rather acquire knowledge on MS 

Excel than specializing in databases languages such as SQL, Data Preparation such as Power Query, 

Data Modelling such as DAX, and reporting tools such as MS Power BI or Tableau (Phocas Software 

2020.) 

 

A strong difference between using a database or a spreadsheet, relies on the strategy of the company 

as when an SME has a vision and a plan for the future, the company will try to achieve greater results 

that will demand, and inevitably, bring more information to the business. In an effective strategic 

management context, analyzing information supports managers to understand the performance of a 

company, and when large amounts of data need to be processed, spreadsheets software like MS Excel 

have limitations: 1 048 576 rows and 16 384 columns that do not require from the user to understand 

data modeling (Ferrari & Russo 2017, 17.) Therefore, DBs can increase the value of the insights pulled 

out from information and allow this information to be connected across multiple systems, and use it 

for several purposes, including the BI process.  

 

When an SME heavily relies on using merely spreadsheets for their management, it risks the possibility 

that files get ruined, deleted, or lost; compared to DBs which are stored in the cloud and in addition 

to supporting information related to the business operations they can also be part of different systems 

that support operative tasks, such as Inventory Control or Human Resources (Phocas Software 2020.). 

Managing HR through a database helps increase management efficiency while reducing costs and 

saving time. An HR system would, for example, administrate staff hours or payrolls, amongst others. 

The uses of databases are broad and today, databases can even take the form of a Customer Rela-

tionship Management or CRM (Lindblad 2019). 

 

As aforementioned, MS Excel provides users with more freedom to edit, format, and manage the 

information as wanted as these users are already familiar with the software, however, it does not 

necessarily support an effective BI implementation as the software users are not necessarily aware of 

the methodology they need to follow in the Business Intelligence Process (Sekhar 2013, 60). Managers 

unaware of the BI methodology base their decisions entirely on a spreadsheet containing excessive 

formatting, deficient data organization, and a lack of business insights which difficults other users to 

understand key points and complicates the business performance as these pactices increment the size 

of the file used and complicate the performance of the company’s devices, e.g. computers (Microsoft 

s.a.).  

 

The difference between a BI chart and a chart that can result from a spreadsheet relies on which 

method provides more valuable insights in less time and less budget consuming. When a user wants 

to compare metrics, it would have to reshape how the information has been tabulated and create a 

different table containing only what the user wants to display; adding extra steps to a process that 
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demands providing quick and real-time business insights, does not bring value to managers who lead 

the company’s strategies and need accurate, informative, and visually appealing analytical instruments 

(Linoff 2008, 45.) 

 

2.4.2 SQL for Business Intelligence 

 

SQL or Structured Query Language is the programming language that SQL Server Management Studio 

understands for performing managerial functions, programming, and manipulating datasets. On the 

other hand, SSMS is a tool that allows the user to perform database-related tasks such as developing 

and managing databases, developing SQL queries to retrieve and analyze data as required, and to 

import/export data from/to third-party software, amongst others (Alexander et al. 2014, 176; Mi-

crosoft 2019.)  

 

Despite of being a language, SQL goes beyond the programming sequences and is in fact a whole 

bundle created by Microsoft that allows the tech user to perform an entire BI process in the SQL 

environment by accessing the following its own server anatomy (Withee 2010, 149). FIGURE 7 shows 

the SQL anatomy of its environment that supports the development of the BI process: 

 

 

Solely, SQL is certainly not a BI process but becomes an environment that can perform the whole 

procedure by, and supported by Withee (2010, 150), offers the following BI platforms: 

 

• Database Engine. Refers to the environment that allows the user to create rela-

tional databases, and it can be considered as the first step (the database creation) 

in the BI process. 

• Reporting Services. These platforms offer the capability to generate somewhat 

static reports from the already processed and clean data. 

• Integration Services. It refers to an additional tool that standardizes data in order 

to be used for an entire company. 

SQL Server

Database Engine

Reporting Services

Integration Services

Analysis Services

FIGURE 7. The SQL Server BI environment. (Withee 2010). 
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• Analysis Services. The purpose of this service is to perform analytical tasks in-

cluding data mining, allowing the user to generate knowledge and extract answers 

from queries. 

 

2.4.3 Power Query 

 

Power Query was first introduced by Microsoft, as previously mentioned, as an add-in capability that 

supports uploading third-party data to MS Excel and acts as a “self-service BI solution” that is trans-

lated as a tool that gives the user the capacity to generate his or her own dashboards and reports for 

decision-making purposes. In this way, analysts, and managers themselves have the chance to build 

their own and customized BI process (Webb 2014, 1.) 

 

Power Query is part of a series that includes different components such as (Power Query), Power 

Pivot, Power View, and Power Map. These components form the MS Power BI or MS Excel BI envi-

ronment, and are included in MS Power BI but need to be added to MS Excel as add-ins. Power Query 

thus is the element that allows the user to perform data cleansing, reshape, and filter data from 

different sources before it actually goes to integration services (MS Power BI in this case, Analysis 

Services for SQL) for final reporting or dashboarding (Webb 2014, 2.) 

2.4.4 MS Power BI 

 

MS Power BI works as an analytics software capable of analyzing extremely large datasets for different 

purposes such as extracting knowledge and sharing information across an organization. Developed 

and brought to the Information Systems world by Microsoft in 2014, it combines data analysis with 

data visualization tasks that can be display across several devices for the convenience of the end user 

(Cuddley 2016, 7.) 

 

MS Power BI is intended to be used by, but not limited to, organizations that have the need to harness 

their internal information such as operative and financial metrics, as well as their external information 

such as competitors positioning in order to generate immediate strategies that could address any 

trends spotted and seize any opportunities mined. Concretely, the solution that MS Power BI offers to 

the organizations and users is the ability to create interactive reports in the form of data visualization 

dashboards that can held large amount of data and are able to stay always updated, contrarily to a 

flat data file (Cuddley 2016, 12.) 

 

Supported by Cuddley (2016, 20-24), MS Power BI is part of an analytics suite that contains different 

tools that support the entire BI experience. These tools are presented as follows: 

 

• Power BI Desktop. Is a desktop-based software that is mainly used to build visual 

analyses by connecting, shaping, visualizing, and sharing insights a wide range of 

data sources. Its platform is an intuitive environment with drag-and-drop features 

that ease the process of visualizing data. 
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• Power BI Service. Refers to a paid Microsoft cloud-based service that supports 

publishing reports either online, web-embedded, or internally across organizations 

under the same business domain.  

• Power BI Mobile. This is Microsoft’s app solution developed to access Power BI 

reports in almost any device, including Android and iOS smartphones and tablets.  

• Power BI Gateway. Refers to a paid service that is installed in an organization’s 

premises that refreshes the on-premises data sources linked to the Power BI cloud 

reports to always have it updated. Refreshes and updates can be scheduled as 

needed. 

2.4.4.1 MS Power BI Perks 

MS Power BI is undoubtedly not the only BI reporting service available in the market, but it does have 

certain specifications that comply well with businesses, for instance Cuddley (2016 8-11) suggests the 

following: 

 

• Free Desktop & Cloud Services. Differently to other services, MS Power BI does 

offer a free version of its desktop service as well as its online service as long as the 

user signs up with an educative or organizational email address. 

• Accessibility. MS Power BI offers a wide range of connections to almost all, if not 

all, the data sources in the market, including Excel, databases, Google Analytics. 

Thus, the connections can be locally stored or in the cloud., 

• Real-Time Updates. MS Power BI has dedicated features that can perform auto-

matic, manually, and/or schedule updates to always maintain data sources and vis-

ualizations up to date.  

• AI-Based Answers. An interesting feature in the software, is the attribute of ask-

ing questions using only plain text and the software will answer them by analyzing 

the data connected to the platform.  

• Confidentiality. As one of the requirements to join the platform is to use an edu-

cative or business email address, all the content published in the cloud (depending 

on the subscription type) will only be shared within the same organization. 

 
2.5 Business Intelligence Impact on Strategic Decision-Making  

 

Despite Business Intelligence being a terminology from 1990s, its popularity has increased in the 

recent years and the systems that support this methodology entirely comply with the requirements of 

executives in organizations, these requirements can be translated into analytical, forecasting, and 

visualization needs. Decision-makers are in charge of the future of their organizations and making the 

most accurate decisions without organized data could lead to negative impacts, a solution for that 

problem is the BI methodology (Aghaei & Asadollahi 2013.) 
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Concretely, the impact of BI in an organization appears as an immediate result that assures the most 

accurate information and enhances the flexibility of managerial operations, the accuracy of the deci-

sions made, and brings effectiveness and efficiency in the future plans of the company. Decision-

makers must be truly impacted by reliable information as their actions in the organizations are the 

basis of the future success or failure for their companies (Aghaei et al. 2013). 

 

There is a wide impact on BI on the strategic decision-making process that involves supporting deci-

sions at any level in the organization, that is within the BI process, there are certain stages that allow 

the users to analyze the information in different ways that may include, for instance, a historical 

assessment of the company’s data but also forecasting multiple scenarios able to predict future trends 

and patterns. Correctly implemented, BI provides a strong base for the exhausting role of leading the 

future of an organization that must look after different departments and their success (Mahmoudi & 

Mahdi 2009.) Business Intelligence brings a new perspective of the current company’s performance 

and enhances it as well as it improves every organization’s processes by simplifying data management 

processes where all the insights that matter for the company are located (Beikzadeh, Jafar, & Karim 

2009; Golpaygani & Majid 2010). 

 

2.5.1 Strategic Management 

 

Despite its size and its industry, every organization must set and perform a series of steps in order to 

reach the company’s overall goals, and every step involved in the strategy must be individually devel-

oped, carried out, and further assessed to function along with different departments and achieve the 

company’s objectives. Thus, strategic management refers to the development, utilization, and assess-

ment of the individual steps that each organization must set in order to reach common goals that 

every department of the organization must take part of in the implementation of the strategy, that is, 

departments such as Management, Finance, Marketing, Production or Sales, etc., must comply in a 

collective synergy towards the organization’s success (David & David, 2016, 32.)  

 

In highly competitive industries, e.g., retail, food, IT, the importance of effective strategic manage-

ment is crucial at the moment of redirecting the company towards better industry-positioning, financial 

milestones, production efficiency, etc. (David et al., 2016, 33).  

 

Supported by Harvey (2007), effective strategic management is the basis of creating a competitive 

advantage within organizations as managers and decision-makers at organizations must be aware of 

how the strategic-management process occurs.  

 

Within the context of SMEs, the process of strategic management sometimes happens almost tacitly, 

and decisions made are not always strategically planned and have more of an informative purpose 

and in these cases, no strategic plans are made to address the future performance of the SME and 

contrarily to these practices, effective strategic management does provide a positive effect on the 

company’s performance despite the business turn (Rajnoha, Stefko, Merkova & Dobrovic 2016).  
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2.5.2 Benchmarking in Strategic Management  

 

When historical information is only treated as an informative asset, important trends in the company’s 

performance may be ignored and those trends may be causing repetitive and negative behaviors over 

the years that do not support the company’s growth strategies specially during economic crisis when 

inevitably companies decrease their performance (Rajnoha et al. 2016). In such cases, and with null 

strategic management implementation, one could say that the strategic management and decision-

making processes of the organization have failed to address a particular issue and in fact, one could 

draw the conclusion of different factors inevitably and negatively affect the company year over year 

or at specific periods (Mintzberg, 1994.)  

 

One of the most accurate methods to assure an increase in the company’s performance and compet-

itive advantages is benchmarking, which is a process that can be either implemented to carry out 

internal assessments in the company or to evaluate the overall competitors’ scene (Rajnoha et al. 

2016). Likewise, benchmarking can be further disclosed in: 

 

• Performance Benchmarking. A process that compares the company’s overall 

performance against competitors based on key performance indicators fundamental 

industry parameters. 

• Process Benchmarking. Contrarily to performance benchmarking, this process 

analyzes the company’s internal processes and compares them to other companies’ 

processes. (Rajnoha et al. 2016.) 

 

2.5.3 Decision-making process  

 

The evaluation of how the decision-making process is implemented in an organization is a key piece 

to understand how the involvement of key managers or stakeholders reflects on the organization’s 

performance. The optimal functionality of the process involves stakeholders, projects, objectives, en-

vironments, and analyses of the type of Business Intelligence that must be considered before making 

decisions (Barker, Bridges, Hunter, Johnson, Krupa, Murphy, & Sorenson 2001, 8.)  

 

When evaluating a decision-making process, we must first define who are the decision-makers and 

stakeholders, or beneficiaries. Barker et al. (2001) suggest the following steps in the assessment: 

 

• Step 1 identifying the problem. This step involves solving doubts about the 

problem, defining the problem, and submitting it for review to the decision-makers 

and stakeholders as, during this stage, the have the faculty to provide feedback. 

Corrections must be made before moving further in the evaluation process. It must 

be considered that step 1 involves the initial conditions of the problematic, that is, 

how the decision-making process is currently being carried out. 
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• Step 2 in the evaluation must define what are the needs that any solution 

implemented must include to be considered feasible. In this step, it is im-

portant to make an analysis of the current company’s problem and try to identify 

the main cause(s). Finally, step 2 ends with a transformation of each cause, from 

individual problems to self-solutions. A powerful tool that supports the implementa-

tion of this methodology is the Problem and Objectives Tree.  

 

• Step 3 settles the goals to be achieved. The goals must be considered as pos-

itive milestones and can be taken from the objectives tree. 

 

• Step 4 considers all the alternatives available to attain the milestones. 

Any alternatives that are not suitable to meet the required criteria must be dis-

carded.  

 

• Step 5. Considers certain discriminating criteria that makes it possible to discard 

alternatives, if these do not meet the milestones or are unable to achieve the goals 

set.  

 

• Step 6. Selecting a decision-making tool that will assist in the evaluation process.  

 

• Step 7 & step 8. Selecting the most feasible alternatives and validate them against 

the initial requirements to make sure that the alternative(s) chosen truly solve(s) 

the company’s initial problem. 

 

In Figure 8, it can be seen a graphic flowchart defining every step in the analysis of an organization’s 

decision-making process. 

 

 

Decisions are the final outcome of the BI process and these are solely selected by decision-makers 

and the results of the intelligent model will be always subject to the final shape that managers decide 

Step 1
•Define the problem

Step 2
•Determine the requirements that the solution for the problem must meet.

Step 3
•Establish the goals that solving the problem should accomplish.

Step 4
•Identify alternatives that will solve the problem

Step 5
•Develop evaluation criteria based on the goals

Step 6
•Select a decision-making tool.

Step 7
•Apply the tool to select a preferred alternative

FIGURE 8. General Decision-Making Process (Barker et al. 2001, 7). 
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to give to the most feasible alternative once the qualified staff is able to operate the data accordingly 

to the requirements of the organization (Azvine 2005, 4).  
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3 CASE COMPANY INTRODUCTION 

 

During the past seven years, the Case Company has been devoted to developing a home-made ice 

cream type of dairy product where their key strength is the use of natural fruits to provide a more 

unique and natural flavor to their products. The company started operations in 2013 in the city of 

Lima, Peru where the two main stakeholders, the CEO, and the Executive Chef, decided to offer to 

the Peruvian public, a different ice-cream option than those in the market.  

 

Today, the company continues distributing its products only in the capital region of Peru and it has 

achieved different milestones along the way. An example of this is the company’s headcount that has 

grown to up to 30-35 employees, allocating it in the range of the small and medium-sized companies. 

 

The company has also grown its number of available products to up to 237 products in a year, how-

ever, this number varies. As a seasonal SME that appreciates during the summertime, their best-

selling products are of the product line of ice milk products such as gelatos and sorbets. However, the 

company has successfully developed different kinds of products such as hot drinks, healthy snacks, 

pastries, and their most recent incorporation snacks for dogs.   

 

3.1 Current Problems in the Case Company 

 

Despite the potential behind the company and its vast products lines, there are five main problems 

that are affecting the company where three of them, have been constantly watching over the business 

in all its operational years, and one of them is an external problem that the managers successfully 

addressed. The four main issues of the company are as follows: 

 

• Strategy Issues: The current managerial performance of the company has not 

been successful in how the company has addressed internal threatens. During the 

past seven years, the case company has experienced the same business trends year 

over year. It is expected, though, for a seasonal company to take off during its peak 

season and plummet otherwise, however, the strategic management process has 

not been optimized during the operative years.  

 

• Seasonal Sales Plummet: During the last seven years, the company has experi-

enced a constant plunge that happens from March to April in their yearly sales rev-

enue. See Picture 3 in Appendix 2. Contrarily to the European seasons, summertime 

in Peru goes from January to March and therefore, such a trend is a predictable and 

natural behavior of a seasonal company. However, it is of the company’s interest to 

lessen the consequences of an expected performance as the seasonal shift plunge 

highly affects the company’s sales. Thus far, the company has not developed nor 

implemented any strategy to reverse the sales plummet and the company’s perfor-

mance during this specific period has remained the same during the past seven 

years.  
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• Data Management: the company currently works under the methodology of stor-

ing their data in spreadsheet software environments, such as MS Excel or Google 

Sheets. This practice becomes an issue when the data stored is manipulated in the 

wrong manner, for instance, the company uses excessive formatting that overlays 

the data and does not provide insightful meaning to the users. This practice does 

not only affect how sales and products data is consumed but it is also implemented 

for bookkeeping and accounting which leads to the accounting processes to become 

inaccurate and unreliable. In the same way, data is not treated under any Business 

Intelligence procedure and the company has experienced trouble when files have 

been corrupted, missed, or important information has been deleted.  

 

• COVID-19 Pandemic: at the end of the first quarter of 2020, external factors 

affected the company’s first semester of operations, which inevitably forced them 

to set new strategies. Concretely, the COVID-19 pandemic affected the Case Com-

pany’s sales and in March 2020, managers opened a new sales channel via social 

media platforms to avoid the huge losses as their main and physical selling points 

were shut down during the outbreak. The impact of this new distribution channel 

named “Delivery Channel” was of the managers’ interest to be analyzed and ex-

plained.  

 

It is of the company’s own interest to be aware of how the Management Department perceives exter-

nal factors affecting the company. Strategies must be in constant change in response to internal and 

external factors. That is the reason why the usage of market analytical tools (e.g., SWOT or PEST 

analysis) is fundamental to revise the key drivers of a strategy, in addition to performance measure-

ment, and taking corrective action when needed (David et al. 2016, 34.) In the same way the pan-

demic was addressed, it is of special interest for the company’s managers to address the seasonal 

revenue plummet as well, however, managers do not consider this seasonal shift as an event the 

company can fight against and is considered to be something inevitable that will affect the sales year 

over year instead.  
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4 DEVELOPMENT PLAN OF THE BUSINESS INTELLIGENCE PROCESS FOR THE CASE COMPANY 

 

From June 2020 to September 2020, the thesis project was developed in different stages that sup-

ported certain priorities for the company. It was of special interest for the managers to understand 

their data, concretely, the managers were interested in analyzing aspects of their sales numbers in 

both units and monetary facts. Additionally, aspects related to the improvement of the company’s 

data management were proposed to the user and the company’s overall data strategy was assessed 

as well. The stages of the developed work happened as follows: 

 

1. Overall Company’s Assessment – in the format of an online videoconference.  

a. Date: June 2020 

2. Data Collection – sources collected monthly in the format of .xlsx files distrib-

uted by email.  

a. Date: June, July, August, September 2020 

3. Recreating the Business Intelligence Process 

a. BI outputs monthly delivered to the user. 

i. Date: June, July, August, September 2020 

b. Monthly evaluations of the user’s output experience in the format of vide-

oconferences. 

i. Date: June, July, August, September 2020 

4. Questionnaires Assessment – the impact of the BI process was evaluated 

twice in the format of online questionnaires.  

a. Date: July, September 2020 

5. Questionnaires Results Delivered to the User – final results were communi-

cated to the managers in the format of video conference. 

a. Date: September 2020 

  

4.1 Step 1 of the Plan: Overall Company’s Assessment 

 

The first company’s assessment was supported by the qualitative decision-making tool of Problems 

and Objectives Tree, which backs up the analysis of a decision-making process within an SME. During 

the first videoconference, the Problems and Objectives Trees supported the analysis of both positive 

and negative causes and consequences of one of the issues of the Case Company. See Picture 4 in 

Appendix 3. 

 

In conjuction with the company’s manager, the Problems Tree assisted in analyzing what was hiding 

underneath the company’s main struggle which is the sales plummet after the seasonal shift. The 

Problems Tree also assisted in defining what hidden factors were causing the main issue. Lastly, this 

tool provided a scope of the impact of those causes when they hit the main problem. See Picture 4 in 

Appendix 3. 
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During the first company’s assessment, the Objectives Tree provided a different perspective of the 

main problem, that was: a positive side beginning from the same starting point as in the Problem 

Tree. See Picture 5 in Appendix 3. The Objectives Tree provides an overview of how every problem 

(middle), cause (bottom), and consequence (top) is transformed into a solution. Solutions are con-

nected step by step, from bottom to top and the purpose of those links is to achieve affordable 

relations that bring a final solution-outcome for the sales plummet after the seasonal shift issue, a 

fact communicated to the company’s manager. See Picture 5 in Appendix 3. 

 

During the first assessment, it was discussed how decisions can be split into two categories, those 

that are previously arranged and those that are not. The company’s main problem of the revenue 

plunge after a certain period fits well into the category of arranged or scheduled decisions that can 

be set up, routinized, programmed, etc. prior to becoming a fact (Victoria 2019).  

 

In addition to the aforementioned issues, several other company’s details were assessed within the 

first video conference that included a revision of the company’s strategy for the second half of the 

year 2020, which begun in August and consisted of the company’s performance and business plan 

review. It was also agreed what was the most urgent data for the managers to analyze, being this 

the historical sales numbers but as a merely informative process only. 

 

It was also planned that the company would use an analysis of how the external environment factors 

(e.g., COVID-19 pandemic) had positively/negatively affected the company’s sales. Continuing with 

the agreement on what data to analyze, the company had a keen interest in knowing more details 

about their sales performance within different distribution channels, locations, and customers (e.g., 

wholesalers). Other areas of interest for the company were to know the sales behavior within mar-

keting aspects such as sales by brands and type of customers. Lastly, during the video conference the 

current data management methodologies in the company were assessed as well as which practices 

were used to store information. 

 

4.2 Step 2 of the Plan: Data Collection 

 

The BI process developed for the Case Company collected the data from MS Excel. During the four 

months of the duration of the BI development process, different files were delivered by the company’s 

General Director’s assistant and approximately four to six batches of data were received. These 

batches included data about the company’s yearly sales in units and currency, sales from the com-

pany’s new sales channel named “Delivery”, contribution margins, and invoices information. See Pic-

ture 6 in Appendix 3.  

 

4.3 Step 3 of the Plan: Recreating the Business Intelligence Process 

 

In this project, specialized software has been used to recreate the BI process from scratch. To begin 

with, as the information delivered by the case company was sent in the format of .xlsx files corre-

sponding to MS Excel, this software was used to perform all the data cleansing processes. Later on, 
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a mockup database was generated using both SQL and the platform SQL Server Management Studio 

(SSMS). When developing databases, there were several SQL frameworks that could be used, e.g., 

MySQL. However, SQL was employed as it is the standard language used in the database development 

industry and the same approach this project followed. 

 

To continue with the recreation of the BI process, after carrying out the data cleansing stage, data 

visualization continued. The aim of this process was to provide an interface that the user could actually 

see and interact with in order to analyze their data. In this area, there is a vast portfolio of specialized 

reporting and analytics tools available in the market, however, this project employed MS Power BI as 

its demand within companies increases all the time and has become a standard for performing BI 

tasks, such as decision-making.  

 

After the four months of the recreation of the BI process, the MS Power BI Business Intelligence 

reports were combined with DAX-based formulas in order to perform mathematical operations that 

could provide specific calculations of interest for the company’s managers. 

 

Finally, a consultancy analysis of the results and a user-training were constantly provided to the final 

user during the whole project implementation.  

 

4.4 Step 4 of the Plan: Questionnaire Assessment 

 

Different aspects were evaluated after the development, delivery, and usage of the BI reports. The 

user had the task to evaluate, in the form of a questionnaire, the areas of data awareness, importance, 

usage & design, as well as future BI implementations. Two questionnaires were delivered during the 

project process and two reports were evaluated in each questionnaire which were responded by a 

sample population of six respondents from different areas of the company, who had to answer general 

questions about the BI implementation and specific questions for each of the four reports. 

 

Each questionnaire had a structure of one brief introduction, 21 questions, 2 visuals referring to the 

reports being evaluated, and acknowledgment. Within the 21 questions, 1 question was of the type 

of multiple-choice, 17 questions were of the type of single selection, 1 question was the type of 1 to 

4 Likert scale, and 2 questions were the type of 1 to 5 Likert scale. 

 

The questionnaires were sent twice to the company during the four months of the project imple-

mentation.  

 

4.5 Step 5 of the Plan: Questionnaires’ Results Delivered to the User 

 

After the implementation of the BI process and its evaluation, there was a gap of two weeks were 

the questionnaires’ results were analyzed and further delivered to the user. See Picture 7, 8, and 9 

in Appendix 1. The results included different assessments, such as: 

 



       

         32 (86) 

• The operative role of the respondents. 

• The percentage of the respondents who considered that the company’s data is im-

portant in the decision-making process.  

• The importance of data visualization amongst the departments. 

• How much the respondents used the four reports. See Picture A in Appendix 1. 
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5 BI DEVELOPED WORK USING EXCEL AS DATASOURCE 

 

Prior to this research, the Case Company had not implemented any BI systems or processes, therefore, 

using MS Excel was the most feasible solution to store and manage the company’s data. However, 

the data management processes did not match the criteria of the BI methodology and as earlier 

stated, the data must meet the conditional of complying with the same characteristics and be related 

amongst each data point.  

 

As found in the company’s data source (MS Excel file) for the development of the first BI report, the 

company has tried to create relationships between the data points by classifying the information of 

their products according to their categories, brands, sizes, presentations, and product type. Con-

cretely, the company has made the following classification for their products’ information: 

 

1) Product Type: 

a. Personal Containers (original: envases personales). 

b. Other Presentations (original: otras presentaciones). 

c. Distribution Products (original: productos distribucion). 

d. Discontinued Products (original: productos descontinuados). 

 

However, the company’s file presents a discrepancy at the moment of using colors to highlight specific 

data. Within the data source, the company has used the same colors to highlight information related 

to a brand as well as the type of container. The classification of the data has been mixed, which 

complicates how the user understands the data points. See Picture 10 in Appendix 4. The source of 

information does not contain the data in a uniform way and these data must be first processed before 

transposing it to other integrated systems.  

 

5.1 Stage 1 of the BI process: Data Cleansing. 

 

To begin transforming the data into a unified form, it is necessary to understand how the relationships 

within the individual data points work. Firstly, the data source provided by Case Company has been 

defined as to be: Monthly Sales of Products in Units. Recalling the definition of dimensions and facts, 

a dimension refers to informative assets, e.g., the attributes of a product; thus, a fact refers to a 

numerical value that is related to the dimension, e.g., sales. Therefore, the Monthly Sales will be 

treated as the fact and the Products will be treated as the dimension.  

 

In order to clean and organize the data provided by the company for developing their first BI process, 

we need to start building relationships between the data points. Everything that acts as an attribute 

or characteristic of the product will be affecting it. The first dimension will be the product name itself 

and consequent dimensions, will be every characteristic that impacts the product. Every product in 

the company’s Excel file will be taken separately despite of any present attributes, as applying other 

characteristics (dimensions) would increase the level of detail and no granularity needs to be applied 

yet.  
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The data cleansing process can be performed in a separate MS Excel worksheet where the transition 

of the raw data to the cleaned data happens in the extraction of the information from a POINT 11 to 

a POINT 12. See Picture 11 and 12 in Appendix 4. In this transition, individual data points need to be 

ordered by following a semantical structure, this means that contrarily to what the user originally did 

with the data, the data cleansing process will strictly collect only data points that are related, e.g., 

products’ names only instead of combining products’ names with brands’ names. In total, the company 

has registers for 237 products and all those products must be separated into one single column of the 

worksheet while ignoring any secondary attributes previously given. See Picture 13 in Appendix 4. 

 

To continue organizing the information, the user must consider what is the level of granularity re-

quired, in other words, how deep is the analysis required by the final user or decision-maker. It is a 

good practice to define the granularity, however, the level of granularity will not always be specified 

by the user and it must be imperatively but mandatorily mined.   

 

During the first BI report developed for the Case Company in this project, the company’s managers 

were not yet aware of what kind of information was the most important for them to analyze and 

therefore, the level of detail applied to this first BI report was mined from the data source.  

 

As previously stated, the company attempted to classify their data by type of product, brand, presen-

tation, and category, that is how every product, previously cleaned up, must be matched with its own 

attributes. This process takes now into consideration what are the secondary attributes affecting the 

dimension, in this case Products. See Picture 14 and 15 in Appendix 4. The most important step is to 

give a structure to the data and apply certain level of detail by classifying the data into their corre-

sponding categories, e.g., a product name with its type of product, brand, presentation, and category. 

See Picture 14 and 15 in Appendix 4. Likewise, the same process must be done for all the products 

involved, 237 products in total. See Picture 16 in Appendix 4. 

 

Despite the classification of the 237 products (see Picture 16 in Appendix 4), an extra column named 

“ID_PRODUCT” must be added. The function of this column is to assign a certain number to a specific 

product and that number cannot be repeated because each product should be unique, with its unique 

characteristics.  

 

To continue with cleaning the data, the Sales fact data need to be organized in the same way as the 

Product dimension was done and certain details must be considered beforehand: 

 

• The Case Company’s information in the data source file covers the sales from the 

period of January 2018 to May 2020, without considering individual days.  

o Meaning that there are sales records for two years (2018 & 2019) plus the 

first five months of the third year (up to May 2020), in total 29 months. 
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• Each product (237 in total) had a sale entry every month whether if the sale was 

>=$0.  

o Therefore, there are 6873 sales entries of each month by each product (29 

* 237).  

 

To organize the Sales fact, we must consider what are the elements affecting the sales:  

 

1. the number of the sale whether if the sale was the first (#1), second (#2) or last 

sale (#6873).  

2. The number of units sold in each sale. 

3. The product sold in each sale. 

4. Additionally, the quarter when the sale happened. 

o This extra criterion will add another level of detail to the analysis of the 

company’s performance.  

 

For instance, FIGURE 9 reflects how the elements affecting the sales are being identified from the 

original data source. 

 

1. The first product (sale #1) was sold in January (original: Ene) 2018. 

2. The first product sold was Strawberry with Mango (original: fresa con 

mango).  

3. During January it sold 1782 units.  

4. January is within the first quarter of the year. 

 

Similarly, as with the cleansing process for the dimension, the data point must be separately orga-

nized. See Picture 17 in Appendix 4. Likewise, every sale entry (6873 in total) must be organized and 

simplified in a separate worksheet. See Picture 18 in Appendix 4. 

 

 

 

 

 

 

 

  

FIGURE 9. Analysis of how to classify a product’s sales within a period 
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5.2 Stage 2 of the BI process: Creating Relations. 

 

One of the most time-consuming tasks in the BI process is the cleansing process, however, even 

though each sale entry has been organized and cleaned, the products and sales data would not func-

tion without a connection (Vercellis 2009, 6). In other words, products have been classified and sales 

haven organized but there is nothing that could tell what product corresponds to what sale, or the 

detail of each sale, and to solve this issue, we must apply the relationships between tables.  

 

As earlier mentioned, the extra column added named ID_PRODUCT (or ID_PROD) is a unique identifier 

that cannot be repeated, each product is unique. On the other hand, a sale can be repeated for 

product A and product B, or products A, B, and C, etc., as a sale may contain many products.  

 

To relate then the Facts with the Dimensions, there must exist a relationship. FIGURE 10 displays how 

the Sales fact table looks like and how the Product dimension table looks like without any relationship 

yet. 

 

 

 

 

 

 

 

 

Now, each table is independent of each other but once we connect ID_PROD (ID_PRODUCT) from 

ProductDim table (Dim for dimension) to the SalesFact table, the relationship will be created, as shown 

in FIGURE 11. 

 

 

 

 

 

 

 

 

In practice, what FIGURE 11 means is that each sale will be related to a product, that could be 

between 1 and 237. See Picture 19 in Appendix 4. In this way, we would have created a relational 

database that with following this practice, the data is simplified, and it is easier for a BI integration 

system, such as MS Power BI to understand it and process it. Additionally, it is important to keep 

every fact and dimension table in a separate worksheet. See Picture 20 in Appendix 4. 

 

As aforementioned, data cleansing is a time-consuming process, and this is a fact that may concern 

and limit an SME from integrating BI processes within their daily operations however, this is not the 

FIGURE 10. Example of a fact and dimension table 

FIGURE 11. Example of a relationship between a fact and a dimension table 
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only way to maintain information organized, structured, and related but the process becomes neces-

sary when the user mainly stores its information within multiple spreadsheets environments. It is, 

therefore, how creating a database is the most reliable form to maintain perfectly organized business 

data without the size-limit concerns, or without incurring the risk of broken and damaged MS Excel 

files. Nevertheless, the information cleaned, structured, and organized during this section is ready to 

be integrated into a BI system, in this case, MS Power BI.  

 

5.3 Stage 3 of the BI process: Power Query. 

 

Supported by Microsoft (s.a.), Power Query allows the user to connect, combine, refine, and manage 

data according to the user’s needs. Power Query is one step before creating visualizations to support 

decision-making.  

 

5.3.1 Connecting Data to Power Query 

  

To connect data to the Power Query environment, the next process must be followed: 

 

1. When initiating MS Power BI, a welcome screen will appear, and the user would 

have to click on Get Data. See Picture 21 in Appendix 4. 

 

2. From the Get Data screen, there are several data sources that can be connected 

to MS Power BI, e.g., MS Excel files, plain text/CSV files, databases, PDF, etc. 

As in this case the data has been stored in an MS Excel file, click Excel>Connect. 

See Picture 22 in Appendix 4. 

 

3. Once it has been chosen to connect to a MS Excel file type, we need to choose 

the file path. 

 

4. Once the MS Excel file is connected, MS Power BI will display the Navigator 

screen where it is possible to choose which worksheets will be included in the 

report. See Picture 23 in Appendix 4. 

 

5. Once the necessary worksheets have been selected, there are two options 

available for creating a visual report: 1) Load or 2) Transform Data. Loading 

the information will immediately put all the worksheets available to start visu-

alizing the data. Transform Data would, on the other hand, open the Power 

Query Editor where the data can be further managed. For this BI report, the 

data need further transformation than what was done in MS Excel previously, 

therefore we will choose Transform Data. See Picture 23 in Appendix 4.  
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5.3.2 Power Query Editor Interface 

 

Supported by Microsoft (2019), the Query Editor is distributed in four sections (see Picture 24 in 

Appendix 4): 

 

• Query Ribbon. Contains five tabs Home, Transform, Add Column, View, and Help. 

Each of those tabs contain several buttons that allow the user to manage and inter-

act with the data.  

• Queries Pane. contains all the queries (or in this case worksheets) to interact with. 

See  

• Center Pane. Is where the data is displayed.  

• Query Settings Pane. Displays every step that has been applied to the data as 

well as its properties.  

 

5.3.3 Editing Data with Power Query 

 

As the data has been cleaned and organized in previous stages, only minor changes will be applied 

using the Query Editor. For instance, in the PRODUCTS (original: products) worksheet, the data in 

columns “NAME”, “TYPE”, “BRAND”, “PRESENTATION”, and “CATEGORY” should be transformed in 

order to show each word capitalized. This transition can be done by accessing in the Query Ribbon 

Transform>Text Colum> Format>Capitalize Each Word. See Picture 25 in Appendix 4. 

 

After the formatting has been applied, each word would be capitalized in a question of only a few 

clicks. Similarly, there are different kinds of formatting, calculation, and data mining options that can 

be achieved by using the Power Query Editor.  

 

To conclude the use of the Power Query Editor, click on Home>Close & Apply, to save all the changes 

done and continue to report the data. 

 

5.4 Stage 4 of the BI process: Data Visualization. 

 

Thus far, the data has been cleaned, structured, and organized in MS Excel and in Power Query, and 

the next step would be to start creating visualizations. 

 

5.4.1 MS Power BI Reporting Interface 

 

Supported by Microsoft (2020), there are six main sections (see Picture 26 in Appendix 4) in the 

reporting view of MS Power BI:  

 

• Section 1. Displays a top ribbon with tasks that are associated with reporting and 

visualizing the data.  

• Section 2. Is the middle canvas where all the visualizations are developed.  

• Section 3. Allows the user to create or navigate pages.  
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• Section 4. Is where visualizations can be filtered. 

• Section 5. Refers to the Visualization Pane where visuals can be added to the 

canvas, changed, modified, or customized.  

• Section 6: Fields pane. Shows which are the available fields in the queries (in this 

case worksheets). Fields can be dragged and dropped onto the canvas to create or 

modify visualizations.  

 

5.4.2 Reporting with the Adequate Chart Type 

 

The core aim of visualizing data is to graphically represent information in such a way that the visual-

ization methods chosen communicate the information effectively. In order to do that, the user must 

understand what questions need to be answered as is important to choose the right type of chart. 

 

In the example of Monthly Sales by Products in Units, the user might be interested in knowing 

which products have sold the most. The user needs to consider which type of charts are the most 

adequate to display such data. For instance, displaying the sales by-products in units using a pie chart 

would display the information accurately but it becomes difficult to interpret. See Picture 27 in Appen-

dix 4. This is due to the fact that pie charts are most effective for displaying a small number of 

categories (Lane, s.a.), and in this case, visualizing the sales of each product means visualizing the 

237 products the company works with.  

 

Contrarily, visualizing a large number of observations could be better achieved by using bar charts, 

which show a more intuitive distribution of the information compared to the pie chart. See Picture 28 

in Appendix 4. 

 

5.4.3 Visualizing Data with Power BI 

 

For this first report, the questions that the user needed to answer were as follows: 

 

1. User is interested in knowing the sales (in units) per year, quarter, and month. 

2. Most/least selling products by brand. 

3. What is the percentage of units sold by product presentation? 

4. How many units were sold by product category and product type? 

 

To answer the first question, we would need to combine the fact (numerical value) of units, with 

the dimension that must affect the units, in this case, the year. So, to start visualizing the data in the 

MS Power BI reporting canvas, it is needed to: 

 

1. Select a Clustered Column Chart from the Visualization pane, a blank chart will be positioned onto 

the blank canvas. See Picture 29 in Appendix 4. 
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2. From the Fields pane, both the UNITS SOLD, and the YEAR (original: año) need to be dragged to 

the “Values” and “Axis” sections, respectively. See Picture 30 in Appendix 4. This will segment the 

units sold by the year and display it in a bar chart visualization, that can be later formatted (for 

color, shapes, etc.) by accessing the “paint roller” icon above the “Axis” section. 

 

The second question involves the most/least selling products in units by brand, so it is needed to 

combine the UNITS fact and the BRAND dimension. As there are not many brands in these data, 

information could be visualized with either a bar or a pie chart and could be created in the same way 

as in the example in Picture 30 in Appendix 4. 

 

The third question to solve is: “what is the percentage of units sold by product presentation?” This 

is approached similarly to the second question, and in this case, a pie chart is useful for visualizing 

percentages. See Picture 31 in Appendix 4.  

 

Finally, the fourth question refers to “how many units were sold by product category and product 

type?” This is visualized by using a funnel chart. A funnel chart supports visualizing data in different 

stages and when is known that the first level of the funnel is larger than the rest of the levels. See 

Picture 31 in Appendix 4. 

 

In this way, raw data has been transformed into useful visualizations that can immediately transmit 

information and convert it into knowledge. 
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6 BI DEVELOPED WORK USING A DATABASE AS DATA SOURCE 

 

As earlier mentioned, cleaning and shaping information is the most tedious and time-consuming part 

of the BI process, however, when the information is been stored in a database, the BI process runs 

differently in such a way that the data only needs to be updated as needed but do not require any 

further cleansing processes anymore.  

 

To develop a second BI report, the Case Company would like to move their following .xlsx dataset 

“Delivery Report for June” (Original: “Reporte Delivery Junio”) to a database. The file contains infor-

mation about their new sales channel named “Delivery”, sales channel that came into operations due 

to external factors that negatively impacted the company’s traditional operations. The file contains 

raw data that need to go through the cleansing process but despite it, is a process that needs to be 

done only once even if future data needs to be added.  

 

The differences between creating a visual report by connecting an MS Excel data file or a database to 

MS Power BI are that data entered into a database will always follow the same structure and avoids 

users from adding any extra formatting that could harm the original file and require, in the long-run, 

extra cleansing. 

 

6.1 Stage 1 of the BI process: Data Cleansing for a Database 

 

The process of cleaning the information happens similarly to the one previously done for an MS Excel-

MS Power BI connection. In the raw data workbook “Delivery Report for June” (see Picture 32 in 

Appendix 5) there are three worksheets that the user has defined:  

 

1. A worksheet for the clients’ details. 

2. A worksheet for the products’ details 

3. A worksheet for the billing information. 

  

As the user has stored information in different worksheets, the user is aware that there is a need for 

some sort of datum able to link the data across worksheets. For that reason, in the first worksheet, 

the user has automatically created a unique identifier or ID for every customer, as every customer is 

a unique identity that cannot be repeated, in this case the unique identifier is “ID_NAME”. See Picture 

32 in Appendix 5. It is possible to relate the information across worksheets by creating a unique 

identifier in a specific worksheet that relates to another. 

 

However, and despite the ID relationship, there are three fields within the clients’ details worksheet 

that can be answered in a different format with “yes” (original: si) and “no” (original: no). These 

questions are if the client has any disease (e.g., diabetes), if the client owns pets (as the company 

has a dedicated product line for pets), and if the client has children. See Picture 32 in Appendix 5. 

These questions, with exception of the disease condition question, are of the data type BIT, which 

can accept values of 1, 0, or null (Microsoft 2017).  
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In the second worksheet, the user has stored information about the products and is interesting to 

see how the user has intuitively related each client’s name (ID_NAME) with their correspondent sale 

number (ID_SALE). The user does understand that without this relationship, it would be impossible 

to know what the clients bought, or which sale corresponds to which client.  See Picture 33 in Appendix 

5. 

 

Moreover, the third worksheet contains information about the billing data where the user has once 

more, connected each sale number (ID_SALE) with the client’s unique identifier (ID_NAME). The user 

has specified different payment methods: 

 

• Transfer (original: transferencia).  

• Yape (mobile app for transfers).  

• Not identified.  

• Cash (original: efectivo). 

• Deposit (deposito). 

• Payment against delivery (original: contra entrega).  

 

In addition to the ID_SALE ↔ ID_NAME connection, the connections made by the user match the 

date when the sale took place, the amount (though not always tabulated as seen in cells E5, E7, etc.), 

and the payment method. See Picture 34 in Appendix 5. 

 

6.1.1 Assigning Unique Identifiers to Support Data Cleansing for a Database 

 

For the first worksheet and in the same way the user has given unique identifiers to the data points 

to clean the information, it is necessary to assign unique identifiers to the rest of the sections that 

affect the main dimension: products. For instance, unique identifiers need to be given to each payment 

method, from 1 to 6 for the six types of payment methods. These unique identifiers must be also set 

for all the number of Districts, Brands, and Presentations. See Picture 35 in Appendix 5. 

 

Once each catalog has been identified with a unique ID (see Picture 35 in Appendix 5), the data points 

must be organized according to their categories and IDs. For instance, each client must be related 

with his/her own district already categorized by a unique number. See Picture 36 in Appendix 5.  

 

As earlier mentioned, the first worksheet contains three open questions (see Picture 37 in Appendix 

5), whether the client has an illness, pets, or children. The reason is that concretely, the user is 

interested in knowing if the client has an illness condition or not, and if yes, which one, e.g., diabetes 

(original: diabetico). In case the client does not have any, the answer will be NO, in case the client 

does have an illness, the answer will be the name of the illness. Therefore, this data type cannot be 

understood as BIT, as there is still the need to input the name of the illness using plain text, which 

is a characteristic of the data type VARCHAR.  
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However, the situation for the two last questions about pets and children is a situation of simply 

answering ‘Yes’ or ‘No’. This can be understood as using only two options to answer the question, 0 

for ‘No’ and 1 for ‘Yes’, a characteristic of the BIT data type. (See Picture 37 in Appendix 5). 

 

For the second worksheet each product, brand name, and presentation need to be classified 

uniquely, e.g., there cannot be “two products for chocolate ice cream of brand Paletti in the 

presentation of 473ml” and therefore each of these categories must have a unique ID. (See Picture 

38 in Appendix 5). 

 

The second worksheet contains an extra column named “Sampling”, where the user wants to identify 

those sales that included a free sample. (See Picture 38 in Appendix 5). This data type is a BIT type 

as the answer will be 0 for ‘Yes’ or 1 for ‘No’. Also, within the second worksheet the user has failed to 

introduce the unit price for each individual product which will later create a problem of granularity. 

(See Picture 38 in Appendix 5). 

 

Finally, in the third worksheet, the user has intuitively related each client’s details with each sale’s 

details by connecting IDs. (See Picture 39 in Appendix 5). It is noticeable too that some total amounts 

are missing.  

 

As earlier mentioned, the second worksheet failed to display the unit price of each product and as 

seen in the third worksheet (see Picture 39 in Appendix 5), only total amounts are being shown, 

suggesting a low level of details, e.g., in the case the user would need to compare prices at a deeper 

level, it will not be possible as the unit prices are missing.  

 

6.2 Stage 2 of the BI process: Relations and Tables 

 

It would not be possible to create a database following the form the user has originally allocated the 

data. The reason for this is simple: a relational database must be linked through relationships across 

tables. As stated in previous chapters, there are facts and dimension tables and therefore, the infor-

mation in this dataset must be stored following the same principles. Facts must contain their numeric 

values and their attributes connected to dimensions, that are thus connected to their own attributes. 

(See Picture 40 in Appendix 5). In other words, we must first create tables for each fact and dimension, 

in total ten tables will be created, and link them between each other.  

 

6.2.1 Creating Relations Across Tables 

 
 

For table 1 (see Picture 40 in Appendix 5), a catalog for the clients’ DISTRICT has been created by 

storing the unique ID as an INT data type, (which will be always the case for the IDs). The name 

attribute has been defined as a VARCHAR data type, as the data will be stored as plain text, with the 

capacity to store as many characters as indicated between parentheses. The same logic applies to 

tables 2 to 6. (See Picture 40 in Appendix 5) 
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Table 7 (see Picture 40 in Appendix 5) uses the same logic with the exception that it also stores 

another ID (ID_BRAND) stored as an INT. Below ID_BRAND there is an “FK” abbreviation that stands 

for Foreign Key. A Foreign Key is indicating that the ID containing “FK” acts as the main ID of a foreign 

table and is also what connects the parent table (or Primary Key, PK) to the child table. Therefore, 

ID_BRAND in table 6 is referencing its parent table, table 6. Table 7 also contains the products’ prices 

in DECIMAL format and the stock of the products as an INT.  

 

In table 8 (see Picture 40 in Appendix 5), the elements NAME, ADDRESS, and TELEPHONE are stored 

as VARCHAR with a character-length indicated in their correspondent parentheses. ID_DISTRICT and 

ID_CONDITION are FKs referring to their parent tables’ PKs. Table 8 also contains the BIT data type 

elements, PET and CHILDREN, that can only contain true or false values of 0 or 1.  

 

Table 9 (see Picture 40 in Appendix 5) is a table that refers to or takes its information from elements 

using FKs to extract data from other tables, ID_DETAIL, ID_CLIENT, ID_PMTMTD (payment method). 

The only elements locally stored in table 9 are data for SUBTOTAL, TAX, and TOTAL.  

 

Finally, table 10 (see Picture 40 in Appendix 5) follows the same logic as table 9 by collecting its 

information from foreign tables, and the only elements locally stored are the elements of QUANTITY 

as an INT and SAMPLING as a BIT data type. 

 

6.3 Stage 3 of the BI process: Creating a Database in SQL Server Management Studio 

 

It is possible to create a database when the user has understood the relationships between data 

points without the concern whether if the database would run or not. To create a database there are 

some lines of code needed.  

 

We will start building the database by first creating the dimension tables with fewer elements, such 

as tables 1 to 6 (see Picture 40 in Appendix 5), as they all follow the same logic. On the SSMS canvas 

(see Picture 41 in Appendix 5) we will: 

 

1. Insert use the following line of code: 

 

CREATE TABLE DISTRICT 

(  

ID INT IDENTITY(1,1) PRIMARY KEY,  

NAME VARCHAR(50) NOT NULL 

) 

 

Where CREATE TABLE is the command to create the dimension table with name the DISTRICT after 

the first parenthesis, ID, and NAME refer to the name of the elements inside the table.  

 

ID is followed by its data type INT and IDENTITY(1,1) sets an automatic auto increasing ID count, 

e.g. ID 1, ID 2, ID 3, etc., where (1,1) refers to “start in number 1 and increment by 1”. After that, 
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the sentence PRIMARY KEY indicates the type of key the ID represents, there can be only one PK in 

each table, but as many FKs as needed.  

 

After the table NAME there is the data type VARCHAR followed by the length of the permitted charac-

ters of 50 characters per register, at last, the indicator of NOT NULL forces the user to enter a value 

for NAME, otherwise, the database will show an error.  

 

Highlight the code + F5 (Execute) to run it, now the table for DISTRICT has been created.  

 

2. The attributes of each element need to be inputted.  

 

There is no need to input each individual ID, as the command IDENTITY(1,1) will generate these 

automatically for each of the registers inputted. However, the name of the districts of the Case Com-

pany needs to be inputted.  

 

The 21 districts will be inputted by using the following line of code: 

 

INSERT INTO DISTRICT (NAME) VALUES 

('SAN ISIDRO'), 

('SURCO'), 

('SURQUILLO'), 

('MIRAFLORES'), 

('BARRANCO'), 

('LA MOLINA'), 

('PUEBLO LIBRE'), 

('SAN BORJA'), 

('MAGDALENA'), 

('LINCE'), 

('JESUS MARIA'), 

('SAN MIGUEL'), 

('SAN LUIS'), 

('CHORRILLOS'), 

('LA VICTORIA'), 

('ATE'), 

('VILLA MARIA DEL TRIUNFO'), 

('LOS OLIVOS'), 

('SAN JUAN DE MIRAFLORES'), 

('CALLAO'), 

('SAN MARTIN DE PORRES') 

 

Where INSERT INTO is the command that inserts into the table DISTRICT, under the element NAME 

the VALUES corresponding to the name of each district, following the syntaxis logic of the code above, 

highlight the code + F5 (Execute) to run it.  

After this, the table for the Districts had been successfully created and a form to confirm it is by 

writing the following code, (where SELECT commands to select elements and * picks all the elements 

from the table DISTRICT), 

 

SELECT * FROM DISTRICT 
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highlighting it and pressing F5 (or Execute) to visualize the table, (see Picture 42 in Appendix 5), 

where DISTRITO = DISTRICT and NOMBRE_DSTRT= DISTRICT NAME. 

 

3. The process to create tables 2 to 6 is exactly the same and the only dif-

ference will be the names of the tables.  

 

Tables 2 to 6 can be created in a separate SSMS sheet or in the same canvas used before.  

 

4. To create table 7, we will introduce the following code onto the canvas: 

 

CREATE TABLE PRODUCT 

( 

 ID INT IDENTITY(1,1) PRIMARY KEY, 

 NAME VARCHAR(50) NOT NULL,  

 ID_BRAND INT NOT NULL,  

 STOCK INT NULL, 

 PRICE DECIMAL(10,2) NULL 

) 

 

highlight the code + F5 (Execute) to run it.  

 

Table 7 PRODUCT (see Picture 41 in Appendix 5) has five elements:  

1) ID type INT with an auto increasing IDENTITY (1,1), set as primary key.  

2) NAME (of the product) as a VARCHAR type with capacity for 50 characters, which must contain a 

value (NOT NULL).  

3) ID_BRAND which is a foreign key that refers to another table (parent table 6), is of type INT and 

cannot be null (NOT NULL).  

4) STOCK, which is type INT and can be NULL, and  

5) PRICE that is the type of DECIMAL (10,2) and can be NULL.  

 

As STOCK and PRICE can be null, we will not input those values now, as those values are not delivered 

by the company.  

 

5. Connecting Tables. 

 

To relate tables, we need to connect foreign keys within their host tables, to their respective parent 

tables. This can be done by running the following code: 

 

ALTER TABLE PRODUCT 

ADD CONSTRAINT ID_BRAND_PD FOREIGN KEY (ID_BRAND_PD) 

REFERENCES BRAND (ID) 

 

After table 7 “PRODUCT” has been created, we need to ALTER the TABLE PRODUCT and ADD the 

CONSTRAINT of saying that ID_BRAND_PD (ID product brand) is a FOREIGN KEY (ID_BRAND_PD) 

that REFERENCES the parent table BRAND and connects to its ID element.  
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What we are doing with this, is to connect one foreign ID to its corresponding parent ID. 

  

6. Next, the values of the PRODUCT table need to be entered, by running the 

following code.  

 

Note that due to the extension of the values, this instance code will only introduce three records 

corresponding to the name of the product and the ID of the brand. Notice also that the price nor the 

stock values are being entered, as the data are missing, and both can be NULL. 

 

INSERT INTO PRODUCT VALUES 

('AFTER EIGHT MENTA', 3), 

('CHOCOLATE BITTER', 3), 

('CHOCOLATE LIGHT', 3) 

 

Finally, entering, and highlighting + F5 (Execute) the following code, will return the table PRODUCTS 

with all the products’ names that had just been created. (See Picture 43 in Appendix 5). 

 

7. Table 8 is created in the same way as table 7.  

 

It is important to connect every FK with its PK after creating the table, otherwise, the relations will not 

exist, and the DB will not function properly.  

 

The only new element in table 8 is the BIT data type for both PET and CHILDREN elements. These BIT 

type elements can be inputted by introducing the next code within the rest of the CREATE TABLE line of 

code: 

PET BIT NULL, 
CHILDREN BIT NULL 

 

8. Table 9 SALES and 10 SALES_DETAILS can be created following the same 

guidelines as in table 8.  

 

o When all the tables are created and related using FKs, the user can retrieve 

the table 9 SALES with the command line SELECT * FROM SALES and 

visualize it. (See Picture 44 in Appendix 5). Where:  

▪ ID_CLIENTE = ID_CLIENT, FECHA = DATE, ID_METODO_PAGO = 

ID_PMTMTD (PAYMENT METHOD), and IMPUESTO = TAX.  

 

o In the same way, the user can visualize the table 10 SALES_DETAILS using 

the code SELECT * FROM SALES_DETAILS. (See Picture 45 in Appendix 

5).  

▪ Where ID_VENTA = ID_SALE, ID_PRODUCTO = ID_PRODUCT, 

ID_PRESENTACION = ID_PRESENTATION, ID_DIMENSION = 

ID_DIMENSION, and CANTIDAD = QUANTITY.  
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As seen, (See Picture 44 & 45 in Appendix 5), the relationships are being created by numbers that, 

within their parent tables, match a description such as the product name, the district, the brand, etc., 

which is the purpose of the relational databases.  

 

At first, it may look more complicated to create a DB than to handle information in Excel, but in the 

long-run, information stored in a database will be information that is structured and organized. Addi-

tionally, data can be allocated in the cloud, and with the help of lines of code, the user can access to 

only the data required without the need of retrieving the full data set. This is one of the advantages 

of using SQL within the BI process. 

 

6.4 Stage 4 of the BI process: Connecting a Database to Power BI for Data Visualization 

 

To connect a DB to MS Power BI, it is necessary to know the server name the data will be retrieved 

from.  

 

1. Within the SSMS environment, we can find this name in the Object Explorer by pressing the 

Connect Object Explorer icon. See Picture 46 in Appendix 5. 

 

2. Once clicking on the Connect Object Explorer, a SQL Server window will pop up indicating the 

server name, which will be later pasted to MS Power BI. See Picture 47 in Appendix 5. 

 

3. The DB connects to MS Power BI by, on MS Power BI, clicking on Get Data > SQL Server. See 

Picture 48 in Appendix 5. 

 

4. A window will pop up. Introduce the server name and click on OK. See Picture 49 in Appendix 5. 

 

5. The Navigator pane will pop up and all the available DBs will show up. After selecting the right 

DB, click on either Load or Transform Data. See Picture 50 in Appendix 5. 

 

6. Once the information is loaded, every table will be available to create visualizations, just as when 

using MS Excel. For instance, if the company would like to know how their products have sold 

since the introduction of their new sales channel “Delivery”, we could create a clustered bar chart, 

(see Picture 51 in Appendix 5), and with this, the user could start visually analyzing the data 

having the information structured and organized, without size limitations or risks of dam-

ages/losses and with no need of future cleansing procedures.  
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7 CONCLUSION 

 

During the development of this mockup BI process within a SME, it was observed that managers do 

undertake some non-grounded decisions. The uncertainty of those strategies relies on the absence of 

an in-depth analysis of the information collected.  

 

It seems that leaders at SMEs do not give the right value to their organization’s data which, as demon-

strated in this paper, goes beyond functioning as just historical data. Data is complex and like an 

avalanche, the more data the business collects the bigger it becomes, turning it into an even more 

complicated asset to harness. For that reason, tabulating data into any-type of software should not 

be the issue SMEs should deal with but, collecting data should be an administrative task that supports 

more complex tasks such as decision-making.  

 

A solution for that problem is Business Intelligence, which combines the theory and practice of differ-

ent areas such as strategic management, decision-making, databases, and data visualization, amongst 

others. This is a process far from simple that however, goes beyond the task of simple data tabulation 

in spreadsheet environments. Advancing data management in businesses will lead SMEs to detect 

insights that cannot be seen by a bare eye that only inputs raw data to maintain records. These 

insights can either be human errata, non-provided information, miscalculations, missing or damaged 

files that harm the accuracy of the information, which does not support the idea of the effective 

decision-making process.  

 

Business Intelligence requires two main elements to understand the process and perform it: 

knowledge, and skills. Moreover, by implementing the BI methodology, an SME would have to go into 

a deep understanding of sub-processes such as creating databases or generating visual reports in 

specialized software.  

 

At first, all these individual processes of data cleansing, database development, data modeling, and 

data visualization may seem extensive and complicated but, these are procedures that act hand by 

hand and depend on each other to make the BI process more accurate and functional. Implementing 

the process for the first time could be the most complex task of the BI process itself, for instance, 

performing data cleansing consumes up to 80% of the time employed.  

 

Once the BI process operates and runs, it decreases the time spent in generating strong tools and 

materials that are not only the base for future decisions but that provide knowledge of the company's 

performance. Moreover, tabulating data becomes minimal, connecting sources to create reports be-

comes effortless, and even fewer resources are needed.  

 

Nonetheless and despite the benefits of the BI process, SMEs still need to deal with the biggest 

constrain behind the BI implementation: BI awareness. As demonstrated, 100% of the respondents 

acquired new and valuable information from the process that fulfills the objective of demonstrating 
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that Business Intelligence is valuable for the company's decision-making process. However, the per-

centage of usage of the developed tools was only 58%, supporting the conclusion that SMEs need to 

raise their awareness on the implementation of Business Intelligence to enhance operations.  

 

In addition, overcoming the concern of transitioning to more complex working practices demands a 

vision beyond the three main limitations of a company when integrating complex operative systems, 

which are the business size, technological know-how, and budget.  

 

The difference between managing data under limited methodologies and working under Business 

Intelligence relies on the strategy of the company and its vision and plans for the future. A company 

trying to orchestrate greater results will demand and bring in more data to the business that once 

effectively managed and analyzed, has the power to unravel the business potential based on an ef-

fective strategic management.  
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8 DISCUSSION 

 

The overall objective of this project was to work closely with the Case Company for four months and 

recreate the Business Intelligence process to integrate it into the company’s daily operations. Con-

cretely, the aim was to develop four BI reports (see Pictures 51, 52, 53, and 54 in Appendix 6) using 

the platform MS Power BI and to create a database mockup using SQL Server. To this, the importance 

of developing the interactive dashboards and databases relied on improving the company’s current 

data management processes. The user had a keen interest in implementing the BI methodology and 

support the company’s decision-making process. 

 

Several issues were encountered as soon as the project began with the assessment of the data man-

agement practices. Those issues were revealed throughout the entire processes and were mainly 

related to poor spreadsheet software practices with excessive formatting including excessive use of 

colors, uncategorized information, a mix of attributes, data mistakenly deleted, and missing formulas, 

to name a few. As the process advanced, more important issues were found specially when the con-

sultancy advice was provided to the final user by implementing the BI dashboards, for instance and 

perhaps two of the most important issues encountered were: 

 

• The company operated spreadsheets related to products and prices that contained 

outdated information and prices from years 2018, and in some cases, from year 

2013, when the company began operations. As discussed with the final user, the 

Case Company is a seasonal entity that needs to fluctuate its prices and product 

lines, but this fact was not reflected in the spreadsheets they were using. The final 

user was aware that at least in practice, the prices did fluctuate which created a 

discrepancy with how the information was used for business operations and how 

the information was analyzed for internal strategies. 

 

• Secondly, in the spreadsheets provided by the user, was observed how some prod-

ucts, including names and prices, were deleted with no justified reasons. It was 

mined that previous users deleted certain items as those items were discontinued 

by the company, however, this practice affected the analysis reflected in the BI 

dashboards as the total amounts in dashboards and spreadsheets did not match. 

The final user was not aware of such faulty practice, but these observations brought 

new insights to other managers who did not realize before that these phenomena 

were happening. 

 

As discussed with the user, the reason behind the aforementioned issues is due to faulty spreadsheet 

practices result of a limited know-how that beyond implementing the BI methodology, must be re-

vised, and corrected in order to rely on accurate data that could be further analyzed to support the 

internal decision-making process. 
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8.1 Data Cleansing 

 

Spreadsheet software provides the user with unlimited tools, design options, and formatting alterna-

tives that can be used to perform a specific task, e.g., highlight an important datum. Such a powerful 

and complex software as MS Excel could be, could also harm how the information is stored and 

consumed, specially when the user overlays the data with unnecessary practices that could be e.g. 

adding extra colors, adding more worksheets than needed, or mixing attributes. At the end of the 

day, these practices will only slow down how the company analyzes and harness their data but most 

important, the user will get used to these practices which will later become in an impediment to 

upgrade from spreadsheet environments to the BI methodology.  

 

In order to fix the problem of unorganized, unstructured, and unshaped raw files, the data cleansing 

process must be performed, as done with the Case Company. The files provided by the company 

contained all the aforementioned constraints and each of the files was cleaned and all the data orga-

nized and unstructured.  

 

The data cleansing process is perhaps the most time-consuming task in the BI process when is first 

implemented. Cleaning, organizing, and structuring the data of the company took up to 80% of the 

resources used in the project. Data cleansing for the case company required up to four daily hours in 

order to process the more than 150,000 data points and be able to develop the databases and BI 

dashboards. 

 

Undoubtedly, data cleansing is the more demanding task, but it is also the main insights provider as 

at the moment of performing such process, the story behind the performance of the company starts 

arising and errors and miscalculations start appearing.   

 

8.2 Creating Relations, Relations and Tables 

 

After reorganizing the Case Company’s datasets, the question of how to relate the information to 

make it work within the BI systems arises. It was demonstrated how the user related its own infor-

mation as the user does understand that without it, the information would simply not connect. Linking, 

connecting, or relating information is the most important step before connecting the datasets to any 

BI environment including a database service such as SQL or even Power Pivot in Excel.  

 

In every dataset there are facts and dimensions attributes that need to be categorized prior to at-

tempting any connection between data points. Categorizing each of them needs an understanding of 

what a fact and a dimension refers to. In the case of the Case Company, a dataset about monthly 

products’ sales by units would contain information about the products sold and their characteristics, 

but it would also contain information about the sales and how many units of each product were sold.  

A dimension will, therefore, contain information that gives a characteristic about something, e.g., the 

size, the color, the shape, etc., whilst a fact will contain information that affects the dimension, e.g., 

the price, the amount, the discount, etc.  
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When the user has understood the characteristics of both fact and dimension tables, it is needed to 

link each table by adding a unique identifier that could be found in both of the tables. This will auto-

matically create a link between a fact and a dimension, and any reporting system or Excel Pivot Tables 

would understand. 

 

8.3 Power Query 

 

Similarly to MS Excel when performing Data Cleansing, Power Query is a MS Power BI in-app tool that 

allows the user to reshape and restructure information. For the Case Company, Power Query was 

used to perform smaller formatting tasks as well as calculations but the entirely cleansing process 

could not have been shaped using Power Query as the environment accepts connections to data sets 

that are already pre-cleaned. 

 

8.4 Creating a Database in SQL Server Management Studio 

 

As discussed with the final user, the employment of databases assures a better management of the 

information, however and as demonstrated in this project, the user must understand the code com-

mands that are needed to create a database, its tables, and its relations. Transitioning from spread-

sheets to databases will require to reallocate resources in order to acquire the technological expertise 

and it would imply in the short run, more expenses for the company.  

 

Particularly in this case, the user does not perceive the need of implementing more complex data 

management processes than whatsoever MS Excel provides. However, it was discussed with the user 

the long-run complications that spreadsheets may have and how those complications would end up 

consuming extra resources from the company.  

 

8.5 Data Visualization 

 

Data visualization is the last stage of the practical methodology of the BI process, and it can only be 

carried out once the information is cleaned, organized, and structured. During this stage, there was 

constant communication between the final user as developing the interface and user experience of 

the BI dashboards was a process that entirely considered the needs of the user. The design of every 

dashboard was developed thanks to the constant feedback from the user, for instance, if the final 

user was a visually limited senior age person, the selection of colors, font sizes, images, etc., was 

carefully selected.  

 

Every reporting software has a different interface, and it will depend on the user which one is the best 

suitable for the company, however, MS Power BI is one of the most demanded platforms in Business 

and therefore, was chosen for this project as it offers a wide range of different BI capabilities.  

 

After developing each report, these were successfully shared with the final user in the form of a URL 

where the user could interact with the data prior to the final consultancy advice with each report.  
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APPENDIX 1: BUSINESS INTELLIGENCE 
 

Multiple Types of Data Visualizations 

  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
  PICTURE 1. Investment Banking pitchbook as an example of a static dashboard (Corporate Finance Institute 2015) 

PICTURE 2. A dashboard containing plain text and visual but static content. (Corporate Finance Institute 2015) 
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APPENDIX 2: CASE COMPANY INTRODUCTION 
 

 

  

PICTURE 3. The Case Company experiences a sales plunge from March to April (Cuéllar 2020-07-30). 
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APPENDIX 3: DEVELOPMENT PLAN OF THE BUSINESS INTELLIGENCE PROCESS FOR THE CASE COM-
PANY 

 

Step 1 of the Plan: Overall Company’s Assessment 

 

 

 

  

PICTURE 4. Problem Tree. Sales Plummet After Seasonal Shift. (Cuéllar 2020-07-13). 

PICTURE 5. Objectives Tree. Sales Improvements After Seasonal Shift. (Cuéllar 2020-07-13). 
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Step 2 of the Plan: Data Collection  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 5 of the Plan: Questionnaires’ Results Delivered to the User 

 

 

 

  

PICTURE 6. Sales from the company’s new sales channel named “Delivery” (Cuéllar 2020-07-13). 

PICTURE 7. Have You Used the Report? Pie chart (Cuéllar 2020-09-30). 

PICTURE 8. Do you think the reports provided you with new information? (Cuéllar 2020-09-30). 
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PICTURE 9. How useful did you find the reports? (Cuéllar 2020-09-30). 
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APPENDIX 4: BI DEVELOPED WORK USING EXCEL AS DATASOURCE 
 

 

Stage 1 of the BI process: Data Cleansing 

 

 

 

  

PICTURE 10. Monthly Sales by Product (Cuellar 2020-07-22). 

PICTURE 11. Point A. Unstructured Data About Products 

(Cuellar 2020-07-22). 

PICTURE 12. Point B. Products’ Data 

Extracted (Cuéllar 2020-07-22). 
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PICTURE 13. 237 products extracted from the unstructured data (Cuéllar 2020-07-22). 

PICTURE 14. Data points before classification (Cuellar 2020-07-22). 

PICTURE 15. Data points after classification (Cuéllar 2020-07-22). 

PICTURE 16. Final classification of all the 237 products with their own attributes. (Cuéllar 2020-07-22). 
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Stage 2 of the BI process: Creating Relations  

PICTURE 19. Example of relationships between ID_SALE and ID_PROD. (Cuéllar 2020-07-22). 

PICTURE 17. Data about a product’s sales after being classified. (Cuéllar 2020-07-22). 

PICTURE 18. All the data about products’ sales have been classified. (Cuéllar 2020-07-22). 
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Stage 3 of the BI process: Power Query - Connecting Data to Power Query   

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

FIGURE 21. Power BI welcome screen with options to connect data, such as Get Data. (Cuéllar 2020-07-

13). 

PICTURE 20. Using separate sheets for each table to connect to Power BI. (Cuéllar 2020-07-22). 
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FIGURE 22. Connecting data to an Excel file. (Cuéllar 2020-08-23). 

FIGURE 23. Worksheets available in the Excel file & options to create a visual report. (Cuéllar 2020-07-13). 
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Stage 3 of the BI process: Power Query - Power Query Editor Interface 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

FIGURE 24. Power Query Editor interface sections. (Microsoft, 2019). 
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Stage 3 of the BI process: Power Query - Editing Data with Power Query 

 

 

 

 

 

  

FIGURE 25. Data points before and after capitalization formatting. (Cuéllar 2020-08-23). 
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Stage 4 of the BI process: Data Visualization - Power BI Reporting Interface 

 

 

Stage 4 of the BI process: Data Visualization - Charts Types 

 

  

FIGURE 26. Power BI Reporting interface sections. (Microsoft, 2020). 

FIGURE 27. Units Sold by Product pie chart with an overload of information. (Cuéllar 2020-08-24). 
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Stage 4 of the BI process: Data Visualization - Visualizing Data with Power BI  

  

FIGURE 28. Units Sold by Product bar chart. Intuitive distribution. (Cuéllar 2020-08-24). 

FIGURE 29. Selecting a visualization. Visual appears on the blank canvas. (Cuéllar 2020-08-24). 
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FIGURE 30. Dragging fields into Values and Axis sections to populate the bar chart. (Cuéllar 2020-08-24). 

FIGURE 31. Pie and funnel charts. (Cuéllar 2020-08-24). 
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APPENDIX 5: BI DEVELOPED WORK USING A DATABASE AS DATA SOURCE 
 

Stage 1 of the BI process: Data Cleansing for a Database 

 

 

 

 

 

 

 

PICTURE 32. Sheet 1. Delivery report for June. Clients’ details. (Cuellar 2020-07-29). 

PICTURE 33. Sheet 2. Delivery report for June. Products’ details. (Cuellar 2020-07-29). 
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Stage 1 of the BI process: Assigning Unique Identifiers to Support Data Cleansing for a Database  

 

 

 

 

 

 

 

 

 

  

PICTURE 34. Sheet 3. Delivery report for June. Billing information. (Cuellar 2020-07-29). 

PICTURE 35. Unique identifiers set for Districts, Brand, and Presentation. (Cuéllar 2020-07-
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PICTURE 36. FIRST WORKSHEET, clients’ data with each district categorized by a unique number. (Cuéllar 2020-

PICTURE 37. FIRST WORKSHEET, three last questions of the clients’ data using the corresponding data types. (Cuéllar 
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Stage 2 of the BI process: Relations and Tables 

 

 

 

 

 

 

 

  

PICTURE 38. SECOND WORKSHEET, sampling and unit prices are missing. (Cuéllar 2020-07-29). 

PICTURE 39. THIRD WORKSHEET, client’s details with each sale’s details by connecting IDs. (Cuéllar 2020-07-

29). 



       

         77 (86) 

  

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 

 

Stage 3 of the BI process: Creating a Database in SQL Server Management Studio 

 

 

 

 

  

PICTURE 40. How the relationships from the dataset have been created. (Cuéllar 2020-07-29). 

PICTURE 41. SQL Server Management Studio Canvas. (Cuéllar 2020-07-29). 
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Highlight + F5, or Execute 

Result: table has been created 

PICTURE 42. Executing a code and its result shown as a table. (Cuéllar 2020-07-29). 

Highlight + F5, or Exe-

cute 

Result: table has been created 

PICTURE 43. The table for PRODUCTS has been created. (Cuéllar 2020-07-29). 



       

         79 (86) 

   

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

PICTURE 44. Visualizing or calling the table VENTAS (SALES). (Cuéllar 2020-07-29). 

PICTURE 45. Visualizing or calling the table VENTA DETALLE (SALES_DETAILS). (Cuéllar 2020-07-29). 
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Stage 4 of the BI process: Connecting a Database to Power BI for Data Visualization 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

PICTURE 46. Object Explorer section in SQL Server Management Studio. (Cuéllar 2020-07-29). 

PICTURE 47. Connect to Server window. Displays server name. (Cuéllar 2020-07-29). 

PICTURE 48. Connecting a database to Power BI. Choosing source type. (Cuéllar 2020-07-29). 
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PICTURE 49. Connecting a database to Power BI. Introducing server name. (Cuéllar 2020-07-29). 

PICTURE 50. Selecting the tables to use from the database. (Cuéllar 2020-07-29). 

PICTURE 51. Clustered bar chart to analyze the sales of the sales channel “Delivery”. Quantity by Product Name. 

(Cuéllar 2020-07-29). 
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APPENDIX 6: DISCUSSION 
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

PICTURE 51. BI REPORT #1. (Cuéllar 2020-07-29). 

PICTURE 52A. BI report #2, page 1/3. (Cuéllar 2020-08-15). 
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PICTURE 52B. BI report #2, page 2/3. (Cuéllar 2020-08-15). 

PICTURE 52C. BI report #2, page 3/3. (Cuéllar 2020-08-15). 
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PICTURE 53A. BI report #3, page 1/3. (Cuéllar 2020-09-01). 

PICTURE 53B. BI report #3, page 2/3. (Cuéllar 2020-09-01). 
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PICTURE 53C. BI report #3, page 3/3. (Cuéllar 2020-09-01). 

PICTURE 54A. BI report #4, page 1/2. (Cuéllar 2020-09-15). 
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PICTURE 54B. BI report #4, page 2/2. (Cuéllar 2020-09-15). 


