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Goals

= Understand what SOL is and why it is important
= |earn the basic structure and syntax of SQL commands

= Practice simple queries to retrieve, insert, update, and delete data
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? Database: where are we?

Collect Data 1 Request
(G
‘i A
Display Results L | Response
. , YOU ARE
Users What user see Contains App Logic HEBE

S-tNteracts»witn

Web Server

Frontend

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU)



* Web architecture components: Backend

Database: a system that stores and organizes data,
making it easy to retrieve, manage, and update.

= |t ensures data integrity, security, and
performance, often structured in tables, rows, and .

columns. B
4
Response \g
= SOL (Structured Query Language) is the language _ Contains App Logie
used to interact with databases, allowing users to (> Web server
search, insert, update, and delete data. -‘J L =
=
File System Database
HTML, CSS, Images NWy'SQE:4iiztSéosSQL.
Backend
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Relational databases

A structured way to store data in tables (rows and
columns)

Each table represents a specific entity (e.g., users,

products) Cender
eid
= /A Tables are named e

in PLURAL (e.qg., users, orders) to reflect

collections

Location
?id

name

latitude

longitude

Person
?id

name

gender_id

location_id

[t

Friendships
?id
person_one_id

person_two_id

https://memgraph.com/blog/graph—-database-vs—relational-database
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Relational databases

Tables can be linked through relationships (e.g.,
foreign keys)

Enables powerful querying using SOL (Structured

Query Language) —
?id
name
Person —
rienasnips
9id p
?id
name
i _one_id
Location gender_id person_one_i
i person_two_id
vid ——  location_id
name
latitude
longitude

https://memgraph.com/blog/graph—-database-vs—relational-database
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Relational databases

Ensures data integrity through ACID properties:

= Atomicity: All or nothing: a transaction must
fully happen or not at all

Gender
= Consistency: Data must stay correct before e
. name
and after a transaction Person E——
T 9id
. . , . name .
= |solation: Transactions don’t mess with each Location gender._id person-one.id
. . X erson_two_id
other, even if run at the same time vid —————— location_id ’
name
. R latitude
= Durability: Once saved, data won'’t be lost— ongitude

even if the system crashes

https://memgraph.com/blog/graph—-database-vs—relational-database
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Relational database keys: PK

#° Primary Key (PK)

= Uniquely identifies each record in a table

= Must contain unique values Gender
?id
. name
= Cannot contain NULL values PGB e
?id j oid
name )
e gender.id person_one_lld
2id ————— location_id person.two.id
name
latitude
longitude

https://memgraph.com/blog/graph—-database-vs—relational-database
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Relational database keys: PK

« Important considerations:

= Use a surrogate key: a system-generated key,
usually an auto-incremented integer

Gender
= Use a single column for the PK: simpler to T
manage and index, ensuring better performance . Person —
oid riendships
?id
. . . . name .
= Keep It Simple: A simple primary key is easy to Location gender_id person-one-i¢
. . . . erson_two_id
maintain, index, and query vid —————— location_id '
name
latitude
longitude

https://memgraph.com/blog/graph—-database-vs—relational-database
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Relational database keys: FK and UK

#” Foreign Key (FK)

. . . D
Establishes a relationship between two tables D
EmpNo EmpName DepNo <4— Foreign Key
= Linking a column in one table (FK) to the primary 1001 sanil 101
key Of another 1004 Kavish 102
1006 Aditya 103
. 1005 Atul 104
#” Unique Key (UK) -
Relationship
. . I Employee
= Ensures all values in a column are unique (but N = - e
rimary Key ———» | DepNo ame ocation
can accept NULL values) o i "
102 Sales Bangalore
103 Marketing Executive Hyderabad
104 Technical Engineer Chennai

https://businessanalytics.substack.com/p/primary-key-vs-foreign-key-in-sql
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Relational database: Data types

= |INT: Integer numbers (e.g.,employee IDs).

= VARCHAR: Variable-length strings (e.g., names, emails).

= DATE: Stores date values (e.g., hire date).

= BOOLEAN: Stores TRUE/FALSE values (e.g., is_active).

= DECIMAL(p,s): Fixed-point numbers for financial calculations (e.g., salary).

= TEXT: Stores large amounts of text data

. In SQLite, REAL stores floating-point numbers, while NUMERIC offers flexibility, allowing storage as integers
or real numbers based on the value

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU)
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Relational database: Not Null Constraint

© Ensures that a column cannot have NULL values

= Guarantees that data is always present for that

column

28 aprile 2025

https://www.scaler.com/topics/not-null-in-sql/
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NOT NULL IN SQL

ID NAME DOB

001 Sia 21/01/01
002 15/08/02
003 Sam 04/12/01

Column does not allow NULL

12



Relational database: Cardinality

One-to-One (1:1)

= One record in a table corresponds to exactly one
record in another table

One-to-Many (1:N) Articles Comments
PK |ID PK |ID
= One record in a table corresponds to multiple Title H1< FK | ArticlelD
records in another table G Content
Author Author
= Ablog post has many comments | |Postedat ) | |Raiting )

Many-to-One (N:1)

https://levelup.gitconnected.com/many—to-many-one-relationships—are-simple-in-sql-but-hard-in-
nosql-2b3cfeeb70eb
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Relational database: Cardinality

Many-to-Many (N:M)

= Multiple records in one table correspond to

multiple records in another table ST A SO T T
PK [ID
p FK |ProjectID
= |Implemented via a junction table — < FK | EmployeelD
Reason
= Students can enroll in multiple courses, and each | |Date
course can have many students
Projects ‘ , Employees
“—— PK [ID ——— PK |ID
Title Name
Priority Email
{ DueDate | Role

https://levelup.gitconnected.com/many—to-many-one-relationships—are-simple-in-sql-but-hard-in-
nosql-2b3cfeeb70eb
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SQL

A domain-specific language, designed for managing and manipulating data in databases

= Unlike general-purpose programming languages (like Python,Java, or C++), SQL focuses only on database
operations

It is declarative: you tell the database what you want, not how to do it

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU)
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SQL capabilities

Create and modify tables and databases
Insert, retrieve, update, and delete records

Set permissions on database objects

28 aprile 2025

DATABASE

https://database.qguide/database-tutorial-part-1-about-databases—-creating-databases—tables/

Introduzione alle Applicazioni Web (01DXU)
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SQL syntax

SQL commands are written in English-like statements

Keywords are case-insensitive, but often written in uppercase

name students

grade > 90;

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 17



SQL main commands

We will focus on Data Manipulation Language (DML)
and Data Query Language (DOL) commands

SELECT: Retrieve data from a table
INSERT: Add new records
UPDATE: Modify existing records

DELETE: Remove records

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU)

SQL Command Types

|
! ! ! ! l

rcifal

Data Definition ~ Data Manipulation  Data Control  Transaction Control  Data Query
Language Language Language Language Language

Create Insert Grant Commit

Rollback

Truncate

Rename

https://it.pinterest.com/pin/1016898790832478504/

18



SQL main commands

SELECT: Retrieve data from a table

columnl, column2,

table_name;

first _name, last_name

emp loyees;

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 19



SQL main commands

SELECT: Retrieve data from a table

28 aprile 2025

Introduzione alle Applicazioni Web (01DXU)

columnl, column2
table_name

condition:

first _name, last_name

emp loyees

department = 'Sales’';

20



SQL main commands
SELECT: Retrieve data from a table

columnl, column2
table_name

columnl [ l;

first _name, last_name

emp loyees

last_name

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 21



SQL main commands

SELECT: Retrieve data from a table

columnl
table_name
conditionl [

condition?2;

first _name, last_name

emp loyees

department = 'Sales’
salary > 50000;

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 22



SQL main commands
SELECT: Retrieve data from a table

columnl
table_name

number:

first _name, last_name

emp loyees
S5;

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 23



SQL main commands

INSERT: Add new records table_name (columnl,

column2, column3, ...)

(valuel, value2, value3, ...);

Students (ID, Name, Age)

(1, 'John Doe', 22);

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 24



SQL main commands

table_name

columnl = valuel, column2 =
value?2,

UPDATE: Modify existing records N
condition;

Students
Age = 23
ID = 1;

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 25



SQL main commands

table_name

condition:

DELETE:R d
emove records Students

ID = 1;

28 aprile 2025 Introduzione alle Applicazioni Web (01DXU) 26



SQL JOIN operations

INNER JOIN: Returns records that have matching values in both
tables

Table: Customers

Table: Orders

customer_id first_name

1 John order_id amount customer em p -l_ O y e e S n n a m e ’

2 Robert 1 200 10
1 o s | 500 5 departments.name
4 John ‘ 3 300 6 employees

5 Betty 4 800 5 L

5 150 8 depar‘tments
I employees.department_id =
customer_id first_name amount d e p a rt m e n t S " id ;
3 David | 500

5 } Betty 800

https://www.programiz.com/sql

27
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SQL JOIN operations

= LEFT JOIN (LEFT OUTER JOIN): Returns all records from the
left table, and the matched records from the right table

Table: Customers

customer_id first_name Table: Orders
1 [ John order_id amount customer
2 | Robert 1 200 10
3 |  David 2 | 500 3
1 4 | John | 3 300 6 ‘
5 ’ Betty | 4 | 800 5
] ‘ 5 ’ 150 8
| |
I
customer_id first_name amount
1 John
2 Robert
3 David 500
4 John
5 Betty 800 |

https://www.programiz.com/sql

28 aprile 2025
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emp loyees.name,
departments.name
emp loyees
departments

employees.department_id =

departments. id;

28



SQL JOIN operations

= RIGHT JOIN (RIGHT OUTER JOIN): Returns all records from
the right table, and the matched records from the left table

Table: Customers

customer_id first_name Table: Orders
1 John order_id amount customer e m p -l_ O y e e S n n a m e 7’
2 Robert 1 | 200 | 10
3 |  David 2 | 500 ! a depa rtmentS. name
4 John 3 | 300 6 ‘
5 Betty | 4 | 800 5 employees
I 1
| | . | departments
I employees.department_id =
customer_id first_name amount
3 cavid | 500 departments. id;
300
150 |

https://www.programiz.com/sql
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SQL JOIN operations

= FULLJOIN (FULL OUTER JOIN): Returns records when there
is a match in either left or right table

Table: Customers Table: Orders
customer_id first_name order_id amount customer
1 John 1 200 10
2 Robert 2 500 3
3 David 3 300 6
4 John 4 800 5
5 Betty 5 150 8
I emp loyees.name,
customer_id first_name amount
departments.name
1 John NULL
2 Robert NULL
s | owi | s00 emp loyees
4 John NULL
5 Bty | 800 departments
NULL NULL 200
sl Bl emp loyees.department_id =
NULL NULL 150

departments.id;

https://www.programiz.com/sql
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Let's see it in practice

28 aprile 2025

Intro

duzione alle Applicazioni Web (01DXU)
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Licenza @®@@

= These slides are distributed under a Creative Commons license “Attribution-NonCommercial-ShareAlike 4.0
International (CC BY-NC-SA 4.0)”
= You are free to:
= Share — copy and redistribute the material in any medium or format
= Adapt — remix, transform, and build upon the material
» The licensor cannot revoke these freedoms as long as you follow the license terms.
= Under the following terms:
= Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were
made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses
you Or your use.
= NonCommercial — You may not use the material for commercial purposes.
= ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions
under the same license as the original.
= No additional restrictions — You may not apply legal terms or technological measures that legally restrict
others from doing anything the license permits.
= https://creativecommons.org/licenses/by-nc-sa/4.0/
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