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Objectives

Building strong computer science competences on the 
management of structured data 

Building competences on how to design and develop a 
“real” database application, by carrying out a project based 
on a relational database management system [RDBMS]
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To learn how to design and develop a 
distributed application for managing and 

persisting structured data over time
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Contents (1/2)

Introduction to databases 

Requirement analysis 

The Entity-Relationship Model 
conceptual design 

The Relational Model 
logical design 

relational algebra
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Contents (2/2)

The SQL language 
data definition language 

data manipulation language 

“Advanced” topics 
Indexes 

Views 

Stored procedures
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Traditional Applications for a Database

7



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering”

Traditional Applications for a Database

7



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering”

Traditional Applications for a Database

7



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering”

Traditional Applications for a Database

7



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering”

Traditional Applications for a Database

7



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering”

Traditional Applications for a Database

7



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering”

24 Hours with Databases
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07:30 Wake up and have breakfast, listening music on Last.fm 
40 millions of unique visitors each month and more than 500 millions visited pages 
63 millions songs, 60 billions scrobble 
PostgreSQL to mange the catalog, Hadoop to manage scrobble 

08:30 Check email and Web surf 
McAfee GroupShield uses PostgreSQL to manage quarantined items 
Trend Micro InterScan Web Security Suite uses PostgreSQL to store data on user activities to prevent pishing, to filter URLs 
and so on 

09:30 Call on Skype 
Skype uses PostgreSQL to store call data and chats 

10:30 HTTP and DNS [http://tools.ietf.org/rfc/rfc2616.txt] e W3C [http://www.w3.org/
standards/techs/http] 

The Public Interest Registry [PIR] manages more than 10 millions .org domains relying on PostgreSQL to manage DNS tables 

15:00 Chatting with friends on Facebook 
800 million total users, 500 million active users each day [350 million mobile users] 
60 million queries per second, 1.5 billion reads second e 4 million writes per second [4 ms to read, 5 ms to write], 90 GByte di 
network traffic per second 
MySQL to manage data, Memchached to speed-up querying 

21:00 Share the party on Twitter 
140 million users, 5000 tweets per seconds [400 millions per day], 3 millions writes per second 
MySQL to manage data
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Information Management Systems
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Database Management Systems 

Search Engines 

Applications 

Social Web 

Security 

Communications 

e-Commerce 

Databases

In
fo

rm
at

io
n 

Re
tri

ev
al



© Stefano MarchesinBasi di Dati, A.Y. 2024/2025 
BD in “Computer Engineering” 10

What Goes Around Comes Around… And Around…

SIGMOD Record, June 2024. Authors version here

https://db.cs.cmu.edu/papers/2024/whatgoesaround-sigmodrec2024.pdf


Organisation
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Course 
9 CFU, 72 hours of lectures 

Expected end of the course: 19 December 2024 

Exam Modality 
20 screening questions (30 min): 20/20 (2 extra points), 19/20 (1 extra points), 
18/20 (0 extra points), <= 17/20 FAILED 

Written exam (120 min) on database design and modeling: ER schema, Relational 
Schema, and SQL 

Exams: 
I exam: 22 January 2025 at 09:00 (Room Ve) 

II exam: 10 February 2025 at 14:00 (Room Ve) 

III exam: 30 June 2025 at 09:00 (Room Be) 

IV exam: TBD

Overall Organisation (1/2)
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Office hours 
[send an e-mail] and/or just after lecture 

stefano.marchesin@unipd.it — antonio.giunta@unipd.it   

Suggested textbooks 
Paolo Atzeni, Stefano Ceri, Piero Fraternali, Stefano Paraboschi, 
Riccardo Torlone, Basi di dati, 6th Edition, McGraw Hill, 2023 

Giorgio M. Di Nunzio, Emanuele Di Buccio, Basi di dati. Progettazione 
Concettuale, Logica e SQL, 1st Edition, Esculapio, 2017 

Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database 
Systems, 7th Edition. Pearson, 2016

Overall Organisation (2/2)
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Scheduling

Monday 
10:30 - 12:30, Room Ke 

Wednesday  
10:30 - 12:30, Room Ke 

Thursday 
12:30 - 14:30, Room Ke
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Teaching Material

Elearning is the central 
reference for teaching 
material, official 
announcements, and so on.  
If not done already, please, 
register asap. 

https://stem.elearning.unipd.it/ 

Please, do NOT use Elearning 
internal forum/messages to 
get in contact. Please, use 

email
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