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What is data management? (1)  Petamanagementis

* a business practice

* used in organizing and
maintaining data processes

* that meet ongoing
information lifecycle needs

DATA DATA
INTEGRATION ARCHITECTURE . . t h .
i H e within every company.
GOVERNANCE QUALITY A global need for data
management began with the
- “ o Slectronlcs era or digital age of
e WARE- ata processing |[...]
MANACENENT DATA HOBSING « [...] acquiring, storing,
MANAGEMENT protecting, and in-depth
DATA processing required data
s DATA DATA * to ensure the required
SECURITY 2TANDARTS accessibility, reliability, and

timeliness of all data for its
users

https://www.dataentryoutsourced.com/blog/data-management-best-practices/



What is data management? (2)

A data architecture is
designed and deployed,
with database systems

Data is generated,
processed and stored in
a database, file system,

cloud object storage
service or other data
repository.

and other types of
repositories for an
organization’s data.

Data from different
transaction systems
and other sources is
integrated in a data
warehouse or data
lake for analysis.

Data models are created
to map workflows and
the relationships in data
sets so that information
can be organized to meet
business needs.

https://searchdatamanagement.techtarget.com/definition/data-management

Data quality checks
are done to identify
data errors and
inconsistencies so they
can be resolved via
data cleansing tasks.

Data governance
programs create
data definitions and
usage policies to ensure
that data is consistent
across systems.

Data management is

the process of ingesting,
storing, organizing and
maintaining the data created
and collected by an
organization.

[...] deploying the IT systems
that run business applications
and provide analytical
information to help drive
operational decision-making
and strategic planning by
corporate executives, business
managers and other end users.

make sure that the data in
corporate systems is accurate,
available and accessible.



Why data management? (1)

* [..]in the digital age, data is king.

DATA DATA
INTEGRATION ARCHITECTURE

DATA H
GOVERNANCE
* jtis the foundation of information

MASTER “ \2:;2_ and the basis on which people

DATA

That is why it is seen as

DATA * one of the most important assets
QUALITY of an organization;

MANAGEMENT DATA HOUSING make decisions.
MANAGEMENT * hence it would follow that if the
DATA data are accurate, complete,
SHARING DATA DATA organized and consistent,
SECURITY STANDARTS

* it will contribute to the growth of
the organization.

https://www.dataentryoutsourced.com/blog/data-management-best-practices/



Why data management? (2)

CRITICAL JOB SKILLS

Data governance,
data quality assurance,
data stewardship, master
data management
and data security
management; knowledge
of data frameworks, SQL
and forward-looking
data management
technologies

COLLEGE CERTIFICATIONS

Bachelor’s degree or higher; Software certifications
focus on computer science useful in career
or information technology advancement; may
be required by some
employers

DATA MANAGER
AVERAGE SALARY (2017)

$80,502- $104,653*

*Salary based on 5 years' exp¢
in Boston. Provided by Dice.com
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https://searchdatamanagement.techtarget.com/definition/data-management

Data are increasingly seen as a
corporate asset

used to make more-informed
business decisions, [...], optimize
business operations and reduce
costs, all with the goal of increasing
revenue and profits.

a lack of proper data management
can saddle organizations with
incompatible data silos,
inconsistent data sets and data
qualit?( problems [...] or, worse, lead
to faulty findings.

grown in importance as businesses
are subjected to an increasing
number of regulatory compliance
requirements, e.g., data privacy and
protection laws (GDPR)



A sample data-management process

DEPOSIT

DATA DATA
DISCOVERY ARCHIVE

PROJECT I DATA DATA DATA END OF

START UP COLLECTION ANALYSIS SHARING PROJECT

PROPOSAL
PLANNING
WRITING

RE-PURPOSE DATA LIFE CYCLE

https://www.dataentryoutsourced.com/blog/data-management-best-practices/



Data Visualization

* Data visualization is the
visual presentation of
data or information.

* The goal of data
visualization is to
communicate data or
information clearly and
effectively to readers.

* It combines both art and
data science: it should be
creative, pleasing to look
at, and functional
In Its VISU_a| _ NOT SUREIF IT'S DATA
Communlcatlon VISUALISATION
of the data.
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https://venngage.com/blog/data-visualization/ 0“ ".'ST MonEn“ A“T
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Diving much deeper...

* DAMA International, the Data Governance
Professionals Organization work to advance
understanding of data management
disciplines.

* They published DMBOK in 2009, a reference
book that attempts to define a standard view
of data management functions and methods.

* The Data Management Body of Knowledge
2nd Edition, 2017, (DMBOK?2 for short)

* “Provides a functional framework for the
implementation of enterprise data
management practices; including widely
adopted practices, methods and techniques,
functions, roles, deliverables and metrics.”

DAMA

International

https://dama.org/content/body-knowledge

Data Handling Ethics

Data Governance

Data Architecture

Data Modeling and Design
Data Storage and Operations
Data Security

Data Integration &
Interoperability

Document and
Content Management

Reference and Master Data

Data Warehousing and Business Intelligence
Metadata Management

Data Quality Management

Big Data and Data Science

Data Management Maturity Assessment

Data Management Organization and Role
Expectations

Data Management and Organizational Change
Management




Course contents at a glance

Data Management Data Visualization
* OLAP (Online Analytical * Motivation and history of Data
Processing), multi-dimensional Visualization
analytical queries » Visual perception and reasoning
* Data Warehousing * Graph construction principles
* Data retrieval (querying and * Data quality
indexing)

* extended SQL
» specific NoSQL language

* NoSQL data management
* Data modeling
* Distributed data management



Teaching staff

e Silvia Chiusano  Eliana Pastor A
* Relational data management » practice of OLAP, Data Warehousing
 OLAP, Data Warehousing  Alessandro Fiori
* Lectures e practice of NoSQL (MongoDB) @

* Diego Monti
e Data Visualization
* Lectures and practices

* Daniele Apiletti

e Simone Monaco

* assistance on Data Warehousing
%L

* NoSQL data management For private issues, you can contact us via
e Data Warehousing exercises email at: name.surname@polito.it
® ° Lectures and... everything or better ask general course-related questions
(any other business) on Piazza:

https://piazza.com/polito.it/fall2021/01txasm



https://piazza.com/polito.it/fall2021/01txasm

Piazza Q&A

plazza

01TXASM ¥

Q&A

We might use Piazza for
announcements in case of
failure of either the Polito
teaching portal or the Virtual
Classroom services (or both).

We are using Piazza for class discussion. The system is
highly catered to getting you help fast and efficiently
from both classmates and teachers. Rather than
emailing questions to the teaching staff, please post
your questions on Piazza, even anonymously.
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Students,
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when you're struggling to understand a concept—you can even do so anonymously.
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lunedi 08/11/2021

Data science lab: process a...
BARALIS ELENA MARIA
AA-ZZ-0

LAIES

Lezione/Eserdtazione

SQUADRA 1

Data management and visuali...
APILETTI DANIELE

AR-ZZ-10

R1

Lerione/Eserdtazione

Numerical optimization for ...
PIERACCINI SAMDRA

AR-ZZ-10

LAIES

Computational linear J Statistical methods in
algebr... data...

BERRONE STEFANO FONTANA ROBERTO

Ab-ZZ-10 AA-Z7 -0

martedi 09/11/2021

Decision making and

optimiz...

DELLA CROCE DI

DOJOLA FEDERICO

AR-Z7 -0 .

1 Numerical
Lezione/Esercitazione gﬁ;&?&?ﬁ?;&ﬁ[;%

AL -T7-10

Data management and visuali...
AFPILETTI DAMIELE

AR-ZZ-0

LAIB4
Data management and visuali...
APILETTI DAMIELE

AR-ZZ-0

LAIE4

Data science lab: process a...
BARALIS ELEMNA MARIA
AR-ZZ-0

LAIBS

Lezione/Esercitazione

SQUADRA 2

mercoledi 10f11/2021 giovedi 11f11/2021

Computational linear algebr...
BERROME STERANO

BA -7 -0

AULA VIRTUALE

Information Theory Numerical

and Appl... optimization for ...
TARICCO GIORGIO PIERACCINI SAMDRA
AA-TZ-0 AA-ZZ-0

AULA VIRTUALE TeTrTTTe T

Data management and visuali...
APILETTI DANIELE
AL -F7 -0

3M

Leziong/Esercitazione

Statistical methods in data... Mumerical optimization for ...

FONTANA ROBERTO PIERACCINI SANDRA
AA-ZZ-0 Ab-T7 -0

AULA VIRTUALE 3l
Leziong/Esercitazione S

Data science lab: process a...
BARALIS ELENA MARIA

AA-F7 -0

1P

Lezione/Esercitazions

venerdi 12/11 /2021

Data science lab: process a...
BARALIS ELENA MARIA

BA-Z7-D

R3

Decision Information

making and Theory and

optimiz... Appl...

DELLA CROCE TARICCO

DI DOJOoLA GIORGIO .
FEDERICO AA-ZZ -0 Computationa
AA-ZZ- 0 a0 "I“&"'I;

r3 Lezione/Esercitafj 21 3E0r--
Lezione/ Eserdita E‘EE‘EON_E

Statistical methods in data...
FONTANA ROBERTO

BA-Z7 -0

R3

Data management and visuali...
APILETTI DANIELE

BA-FZ-0

AULA VIETUALE

Computationzal linear algebr...
BERROME STEFANO

BA-FZ-0

AULA VIRTUALE



Schedule

Lectures

 Monday
13:00-14:30
14:30-16:00
classroom R1 + online

* Thursday
11:30-13:00
classroom 3M + online
* Friday
16:00-17:30
online only

We will host some seminars toward the end of the course.
Schedule changes announced on the teaching portal.
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Data management and visuali...
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M

1 3 %0 )| ata management and visuali... Data management and visuali...
APILETTT DANIELE APILETTT DANIELE
aA-ZZ -
14 OOQR1 LAIB4
e Data management and visuali...
00 APILETTI DANIELE
15 AA-ZZ
Lazq

16 Data management and visuali...
DANIELE

1700

Lab practice

* Tuesday
13:00-14:30 team A gLab practiceg
14:30-16:00 team B (Lab practice
Laboratory LAIB4 + online

* Starting on
Tuesday, October 19, 2021

e Till the end of the course

* Each student will be assigned to a
single Team (either A or B)
* based on their surname

* changing Team is allowed upon
request
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lunedi 11/10/2021

Data management and visuali...

APILETTI DANIELE
AA-ZZ

Lezione/Eserdtazions

martedi 12/10/2021

Data management and visuali...
APILETTI DANIELE

AA-ZZ

[15:7)

Data management and visuali...
APILETTI DANIELE
AA-ZZ

i'

mercoledi 13/10/2021

giovedi 14/10/2021 venerdi 15/10/2021

Data management and visuali...
APILETTI DANIELE
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M
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TI DANIELE
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Vaterial

* Announcements on the official
«teaching portal» private page
https://didattica.polito.it/

DI POLITECNICO
. | DITORINO

VAl Guide Materiali Forum  Students  Elaborati  Lect
Materials Homework

01TXASM - Data management and visualization (8 cfu)

Teaching staff: Daniele Apiletti

Semester: 1-1
Abilitazione gestione Pagina Corso a terzi (2
A Accedi ad E
Avvisi del corso

* Slides, texts of the practices, and

all other materials are available
on the public page of the course

https://dbdmg.polito.it/
D‘@p RESEARCH . TEACHING v Eses CaTION LOGIN

Data Management and Visualization
(2021-22)

Da Daniele Apiletti

Settembre 2021

General Information

CFU: 8 - course details from the official student guide

ecturers: Daniele Apiletti, Silvia Chiusano, Diego Monti
Teaching staff: Eliana Pastor, Alessandro Fiori, Simone Monaco

Q&A teaching assistance on Piazza: https:/piazza.com/polite.it/fall2021/01txasm

News


https://didattica.polito.it/
https://dbdmg.polito.it/

Pre-requisites: relational model + SQL

* «Introduction to databases»
videolectures on the portal:

https://didattica.polito.it/

e «Introduction to databases»

slides on the public web page:
https://dbdmg.polito.it/wordpress/teaching/databases/

Materials

I ntroduction to the course (2 slides per page)

I ntroduction to the databases (2 slides per page. 6 slides per page)
I Relational data model (2 slides per page, 6 slides per page)
I Relational algebra (2 slides per page, 6 slides per page)
SQL language:

I Basics (2 slides per page,§ slides per page)

I The SELECT statement: basics (2 slides per page.6 slides per page)

I Mested queries (2 slides per page.6 slides per page)

I Set operators (2 slides per page, 6 slides per page)

I Update commands (2 slides per page, 6 slides per page)

I Managing tables (2 slides per page.6 slides per page)
SQL language: other definitions

Management of views (2 slides per page.6 slides per page)

I Transactions (2 slides per page,6 slides per page)

I SQL for applications (2 slides per page, 6 slides per page)

I Access control (2 slides per page, 6 slides per page)

I ndex management (2 slides per page.b slides per page)
Database design

I Design techniques and models (1 slide per page)

Conceptual design (1 slide per page)
I Time representation (1 slide per page)

Logic sign (1 slide per page
ogical design (1 slide per page

I Mormalization (1 slide per page)


https://didattica.polito.it/
https://dbdmg.polito.it/wordpress/teaching/databases/

Pre-requisites: relational model + SQL

e «Introduction to databases»
videolectures on the portal:

https://didattica.polito.it/

Go to www.menti.com and use the code 2651 7433

Please join e
the poll here:
https://www.
menti.com/2

2zeyu73x|

e «Introduction to databases»

slides on the public web page:
https://dbdmg.polito.it/wordpress/teaching/databases/

Materials

I ntroduction to the course (2 slides per page)
I ntroduction to the databases (2 slides per page. 6 slides per page)
I Relational data model (2 slides per page, 6 slides per page)
I Relational algebra (2 slides per page, 6 slides per page)
SQL language:
I Basics (2 slides per page,§ slides per page)
I The SELECT statement: basics (2 slides per page.6 slides per page)
I Mested queries (2 slides per page.6 slides per page)
I Set operators (2 slides per page, 6 slides per page)
I Update commands (2 slides per page, 6 slides per page)
I Managing tables (2 slides per page.6 slides per page)
SQL language: other definitions
Management of views (2 slides per page.6 slides per page)
I Transactions (2 slides per page,6 slides per page)
I SQL for applications (2 slides per page, 6 slides per page)
I Access control (2 slides per page, 6 slides per page)
I ndex management (2 slides per page.b slides per page)
Database design
I Design techniques and models (1 slide per page)
Conceptual design (1 slide per page)
I Time representation (1 slide per page)

Logic sign (1 slide per page
ogical design (1 slide per page

I Mormalization (1 slide per page)


https://didattica.polito.it/
https://dbdmg.polito.it/wordpress/teaching/databases/
https://www.menti.com/22zeyu73xj

Exam

* See exam policy on the official
course web page on the teaching
portal

* For students of the last
academic year, mind the
changelog

* due to the Covid experience and
the in-presence exam

* Some improved topics:
+ NoSQL queries
+ extended NoSQL design patterns

Assessment
and
grading
criteria

for

ONSITE
exam

Data management and visualization

Exam: Written test;

Data management and visualization

The exam lasts 90 minutes and consists of theoretical questions and written
exercises, as described in the following:

- [max 5 points] 3-6 multiple-choice questions on theoretical topics of the course,
such as conceptual, logical, and physical data warehouse design, extended SQL
language, technological characteristics of NoSQL databases and their usage, data
management issues in distributed (non-relational) databases, data visualization
technigues

- [max 12 points] exercises on data warehousing, including 2-4 open and/or
multiple-choice questions on data warehouse design, and 2-3 gueries for data
access in extended SQL (open questions with answers to be provided in a text box)

- [max 9 points] 1-2 exercises on NoSQL database design and 1-2 gueries for data
access (open guestions with answers to be provided in a text box)

- [max 5 points] 1 exercise on visualization analysis and design with open guestions
(answers to be provided in a text box)

Students are not allowed to use textbooks, notes, or electronic devices during the
exam.

Exercises are evaluated according to the correctness of the proposed solution and
to the appropriateness of the adopted resolution methodologies.

Specific points for each exercise are indicated in the exam text.

Multiple-choice guestions have a penalty for wrong answers, whereas no-penalty
no-points in case no answer is provided,

Learning
The exam will assass:

- the knowledge of data warehouse architectures and of their design
methodologies (conceptual, logical, and physical)

- the ability to design a data warehouse in a provided use case

- the ability to write extended SQL queries to extract data of interest from a data
warehouse

- the knowledge of the main technological characteristics of NoSQL databases

- the ability to design NoSQL databases and to query NoSQL databases

- the ability to design dashboards and KPIs

- the knowledge of the basic principles of cognitive and perceptive aspects related
to visualization, and of the main visualization techniques




Questions?
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