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Relevance

• Small companies and large corporations, government 
institutions and municipal administrations should have 
permanent access to analytical reports in order to analyze 
organizational performance and make necessary decisions

• Therefore, IT (Information Technology) solutions that may 
help to design software applications for data analytics, 
visualization, and data-driven decision making are in high 
demand nowadays
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Data Analytics Process

Data collection
Data 

organization
Data pre-

processing

Data 
transformation

Data modeling
Data 

interpretation
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Data Analytics Areas

Tasks

Areas

Domain Data analytics

Descriptive 
analytics

Data 
summarization

Data patterns 
extraction

Predictive 
analytics

Predication 
models 

extraction
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Data-driven Decision Making

Data 
Warehousing

Data Analytics Decision 
Making
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Business Intelligence (BI)

• Business Intelligence (BI) is an umbrella term, which covers 
reports, scorecards, dashboards, notification alerts, 
predefined user-specified queries, ad hoc queries, 
multidimensional analyses, statistical analyses, prediction, 
and simulation models

• All of these are BI capabilities that help business users to 
make vital business decisions in order to reduce costs, 
increase revenues, etc.
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Data Warehouses

• Data warehouses are specialized databases used to store records 
about transactions, products, customers, performance metrics, 
financial results, etc.

• Such business information is collected over multiple years in order 
to be used for analytical purposes

• Data analytics methods and models use data volumes stored in data 
warehouses to provide statistical analysis, predictions, and 
simulation results to stakeholders (business users that require such 
data insights)

• “A warehouse (Data Warehouse – DW) is a subject-oriented, 
integrated, time-variant and non-volatile collection of data in 
support of management’s decision-making process”

Bill Inmon
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Core BI Capabilities

Data 
Extrac-

tion

Extract-
Transform-Load 
(ETL)

Data 
Storage

Data Warehouses 
(DW) and Data 

Marts (DM)

Data 
Visuali-
zation

Reports and 
Dashboards
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ETL Technology

Source 
Data 

Stores

• Production 
Databases 
(CRM, HR, 
ERP etc.)

ETL 
Pipelines

• Data 
processing 
scripts

Target 
Data 

Source
• DW & DM
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Data Marts (DM) vs. Data Warehouses (DW)

DM

Relational or Wide-column 
databases

Dimensional data model

Limited domains (e.g. “Sales”, 
“Marketing”, “Procurement” etc.)

Depend on data warehouses

DW

Relational or Wide-column 
databases

Dimensional data model

10



DW & DM Data Structures

Star Schema

Snowflake Schema
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https://www.researchgate.net/figure/Star-schema-left-vs-Snowflake-schema-right_fig4_227246694



Dimensional Modeling Process

Identify a business process

Identify a level of detail

Identify dimensions

Identify facts

Build a schema
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Star Schema

• The star schema is simplest but extensively used nowadays 
data warehouse schema

• According to the star schema, the fact table is at the center 
and the dimension tables are nodes of the “star”
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City Dimension
(PK) ID

City

Customer Dimension
(PK) ID

Customer

ProductLine Dimension
(PK) ID

ProductLine

Sales Facts
(PK) City_ID
(PK) Customer_ID
(PK) ProductLine_ID

UnitPrice
Quantity



Data Visualization

• Dashboards and reports are used at the top presentation layer 
of the whole BI architecture

• Dashboards and reports allow business users to visualize data 
by combining a plethora of charts, graphs, and other data 
visualization widgets together

• Advanced BI tools allow users to visualize results of various 
machine learning models (classification, clustering, 
regression, etc.) in an interactive graphical user-friendly 
interface
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Data Visualization & Reporting Tools

BI Solutions

Microsoft Power BI

QlikView

Tableau

Development Components

D3.js

Kibana
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https://www.climber.eu/qlik-a-leader-in-the-2021-gartner-magic-quadrant/



Sample Dataset: Supermarket Sales
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https://www.kaggle.com/aungpyaeap/supermarket-sales



Attributes

• Invoice id: Computer generated sales slip invoice identification number
• Branch: Branch of supercenter (3 branches are available identified by A, B and C).
• City: Location of supercenters
• Customer type: Type of customers, recorded by Members for customers using member card and 

Normal for without member card.
• Gender: Gender type of customer
• Product line: General item categorization groups - Electronic accessories, Fashion accessories, Food 

and beverages, Health and beauty, Home and lifestyle, Sports and travel
• Unit price: Price of each product in $
• Quantity: Number of products purchased by customer
• Tax: 5% tax fee for customer buying
• Total: Total price including tax
• Date: Date of purchase (Record available from January 2019 to March 2019)
• Time: Purchase time (10am to 9pm)
• Payment: Payment used by customer for purchase (3 methods are available – Cash, Credit card and 

E-wallet)
• COGS: Cost of goods sold
• Gross margin percentage: Gross margin percentage
• Gross income: Gross income
• Rating: Customer stratification rating on their overall shopping experience (On a scale of 1 to 10)
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Raw Data
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Key Data Visualization Principles

• The most appropriate visualizations, which are highly 
informative and best suitable for human-eye perception:

• Bar charts. Show comparison at different times, locations, 
and conditions.

• Line charts. Display trends over time in amounts, sizes, 
rates, etc.

• Pie charts. Show what parts make up a whole in order to 
compare relative sizes of these parts.

• Text cards may be used to display single-value measures, 
such as any generalized measures, ratios, or other possible 
scalar values.
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Choosing Proper Data Visualizations

Time series 
data?

Dataset 
length ≤ 12?

Column 
chart

Line chart

Dataset 
length ≤ 5?

Pie chart

Bar chart
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http://ceur-ws.org/Vol-2833/Paper_5.pdf



Column Chart Example

• Total price (including tax) of purchased products by month
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Line Chart Example

• Total price (including tax) of purchased products by days of 
the last month
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Pie Chart Example

• Total price (including tax) of purchased products by payment 
type
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Bar Chart Example

• Total price (including tax) of purchased products by product 
line
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Final Dashboard of Supermarket Sales
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THANK YOU FOR YOUR ATTENTION!

Ask me: kopp93@gmail.com
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