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Data is the lifeblood of
modern applications,
and how we store,
retrieve, and manage
that data determines
the success of systems
ranging from small
websites to global
enterprise platforms.
At the heart of data

management lies the
relational database, a
structured and highly
efficient method for
organizing information.
Combined with SQL
(Structured Query
Language), the
standard language for
interacting with
relational databases,
professionals can build
robust, scalable, and
secure data-driven
solutions. This article
provides a
comprehensive

introduction to
relational databases
and SQL programming,


https://web1.enteraskincare.com/

covering core
concepts, benefits,
practical applications,
and essential syntax to
help you understand
why this technology
remains the gold
standard for data
management.

What Is a
Relational

Database
?

A relational database is
a collection of data
items organized into
tables (also called
relations) that are
connected to each
other through defined
relationships. Each
table consists of rows
(records) and columns

column holds a specific
type of information
about that entity. The
relational model, first
proposed by Edgar F.
Codd in 1970,
introduced a
mathematical
foundation for data
organization that
eliminated redundancy
and maintained data
integrity through the
use of keys and
constraints.

For example, in an e-
commerce application,
a Customers table
might contain columns

like CustomerlD,
Name, Email, and
Phone. A separate

Orders table would
hold OrderlD,
CustomerID (linking to
the Customers table),
OrderDate, and
TotalAmount. The link
between the two tables

(attributes), where through the
each row represents a  CustomerID column is
unique entity and each what makes the
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database relational.
This structure supports
complex queries,
ensures consistency,
and prevents
duplication of data.

Key
Compone
nts of a
Relational
Database

Understanding the
building blocks of a
relational database is
essential before diving
into SQL programming.
The following elements
form the foundation:

e Tables: The
primary storage
units. Each table
represents a
specific entity
such as a

product,
employee, or
transaction.
Rows
(Records):
Individual
instances of data
within a table.
Each row
contains data for
all columns
defined in the
table.

Columns
(Attributes):
Properties or
fields that
describe the
entity. For
example, a
Student table
may have
columns like
StudentID,
FirstName,
LastName, and
EnrollmentDate.
Primary Key: A
unique identifier
for each row in a
table. No two
rows can have



the same
primary key
value, and it
cannot be NULL.
For instance,
StudentID could
serve as the
primary key.

* Foreign Key: A
column (or
combination of
columns) in one
table that
references the
primary key of
another table.
This creates a
relationship
between the two
tables and
enforces
referential
integrity.

¢ Indexes:
Structures that
improve the
speed of data
retrieval
operations on a
table, similar to

* Constraints:
Rules applied to
table columns to
ensure data
accuracy and
reliability (e.g.,
NOT NULL,
UNIQUE, CHECK).

The Role
of SQL in
Relational
Database

Structured Query
Language (SQL) is the
standard programming
language used to
communicate with
relational databases. It
allows users to create,
modify, query, and
manage data and

anindexin a database structures.
book. SQL is declarative,
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meaning you specify
what you want to do
rather than how to do
it, leaving the database
engine to determine
the most efficient
execution plan.

SQL commands are
categorized into
several groups based
on their functionality:

e DDL (Data
Definition
Language):
Commands like
CREATE, ALTER,
DROP used to
define and
modify database
schemas.

e DML (Data
Manipulation
Language):
Commands like
SELECT, INSERT,
UPDATE, DELETE
used to work
with the data
itself.

e DCL (Data
Control

Language):
Commands like
GRANT and
REVOKE to
control access
permissions.

e TCL
(Transaction
Control
Language):
Commands like
COMMIT,
ROLLBACK, and
SAVEPOINT to
manage
transactions.

Understa
nding
Relations
hips:
One-to-



One,

useful for security or
splitting large tables.
For example, an

O N e-t(}mployee table might

Many,
Many-

Many

The power of relational
databases lies in the
ability to define
relationships between
tables. These
relationships mirror
real-world associations

and allow for
normalized, non-
redundant data

storage. The three
primary relationship
types are:

ONE-TO-ONE (1:1)

Each record in Table A
corresponds to exactly
one record in Table B,
and vice versa. This is
less common but

have a one-to-one
relationship with an
EmployeeDetails
able storing sensitive

rmation like salary
and bank account.

ONE-TO-MANY
(1:M)

This is the most
common relationship
type. A single record in
Table A can be
associated with many
records in Table B, but
each record in Table B
belongs to only one
record in Table A. For
instance, a Customer
can place multiple
Orders. The foreign
key (CustomeriD)
resides in the Orders
table.

MANY-TO-MANY
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(M:M)

Multiple records in
Table A can relate to
multiple records in
Table B. This requires a
junction table (also
called an associative or
linking table) that
contains foreign keys
from both tables.
Example: Students
and Courses. A
student can enroll in
many courses, and a
course can have many
students. The junction

table Enrollments
would include
StudentlID and

CourselD as composite
foreign keys.

Normaliz
ation and
Database

Design

Normalization is the
process of organizing
data to minimize
redundancy and
dependency. It
involves dividing large
tables into smaller,
related tables and
defining relationships
between them. The
most common normal
forms are:

¢ First Normal
Form (1NF):
Ensure each
column contains
atomic
(indivisible)
values, and each
column has a
unique name. No
repeating
groups.

e Second Normal
Form (2NF):
Achieve 1NF and
ensure that all
non-key columns
are fully



dependent on
the entire
primary key
(especially
important for
composite keys).
e Third Normal
Form (3NF):
Achieve 2NF and
remove
transitive
dependencies
(non-key
columns should
depend only on
the primary key,
not on other non-
key columns).

While normalization
reduces redundancy, it
may require joining
many tables for
queries. In practice,
database designers
often balance
normalization with
performance
considerations,
sometimes using
denormalization for
read-heavy systems.

ACID
Propertie
S in
Relational
Database
S

For reliable transaction
processing, relational
databases adhere to
the ACID properties:

e Atomicity: A
transaction is
treated as a
single, indivisible
unit. Either all
operations
succeed or none
are applied.

e Consistency:
Transactions
bring the
database from
one valid state to
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another,
preserving all
defined rules and
constraints.

e Isolation:
Concurrent
transactions do
not interfere with
each other; the
final state is the
same as if
transactions
were executed
sequentially.

e Durability:
Once a
transaction is
committed, its
changes persist
even aftera
system failure.

ACID compliance is a
major reason why
relational databases
are preferred for
applications that
demand high data
integrity, such as
banking, e-commerce,
and healthcare.

Getting
Hands-On
with SQL
Program
ming

To truly understand
relational databases,
practicing SQL is
indispensable. Below
are basic examples
that illustrate common
operations using a
simple Library
database with two

tables: Authors and
Books.

CREATING TABLES
(DDL)

CREATE TABLE Authors
(
AuthorID INT
PRIMARY KEY,
FirstName
VARCHAR (50) NOT NULL,
LastName



VARCHAR(50) NOT NULL,
BirthYear INT

);

CREATE TABLE Books (

BookID INT
PRIMARY KEY,

Title
VARCHAR(100) NOT
NULL,

PublicationYear
INT,

AuthorID INT,

FOREIGN KEY
(AuthorID) REFERENCES
Authors (AuthorID)

)i

INSERTING DATA
(DML)

INSERT INTO Authors
(AuthorID, FirstName,
LastName, BirthYear)
VALUES (1, 'George',
'Orwell’', 1903),

(2, 'Jane’,
'Austen', 1775);

INSERT INTO Books
(BookID, Title,

PublicationYear,
AuthorID)
VALUES (101, '1984',
1949, 1),
(102, 'Animal
Farm', 1945, 1),
(103, 'Pride

and Prejudice', 1813,

10

2);

QUERYING DATA
wiTH SELECT

-- Get all books with
their authors' names
SELECT Books.Title,
Authors.FirstName,
Authors.LastName

FROM Books

JOIN Authors ON
Books.AuthorID =
Authors.AuthorlID;

UPDATING AND
DELETING DATA

-- Update a book's
publication year
UPDATE Books SET
PublicationYear
1950 WHERE BookID =
101;

-- Delete an author
(cascade must be
defined or handle
manually)

DELETE FROM Authors
WHERE AuthorID = 2;

Advanced
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SQL
Program
ming
Concepts

Beyond basic queries,
SQL offers powerful
programming features
that extend its utility:

e Stored
Procedures:
Precompiled
collections of
SQL statements
that can accept
parameters.
They
encapsulate
business logic
and improve
performance.

e Functions:
Similar to stored
procedures but
return a single
value (scalar
functions) or a

11

table (table-
valued
functions). SQL
has built-in
functions like
COUNT(), SUM(),
AVG(), and
allows user-
defined
functions.
Triggers:
Automatic
procedures that
execute in
response to
events such as
INSERT, UPDATE,
or DELETE on a
table. They are
often used for
auditing or
enforcing
complex
business rules.
Views: Virtual
tables based on
the result of a
SELECT query.
They simplify
complex queries
and can restrict
access to



sensitive data

12

schema-less designs.

columns. The choice depends on
e Transactions: the use case:
Using BEGIN
TRANSACTION, * When to
COMMIT, and choose
ROLLBACK to relational:
Strong

ensure data
consistency
during multi-step
operations.

Relational
Database
S VS.
NoSQL

consistency
requirements,
complex queries
involving joins,
transactional
integrity, and
well-defined
schemas (e.g.,
financial
systems,
inventory
management).

* When to
choose NoSQL:

While relational Rapidly changing
databases are schemas,
excellent for structured massive scale-
data with «clear out
relationships, NoSQL architectures,
databases (document, high-velocity
key-value, graph, data, and simpler
column-family) offer data models
flexibility for (e.g., real-time
unstructured data, analytics, loT

horizontal scaling, and

sensor data,
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content
management).

Many modern
applications use a
hybrid approach
(polyglot persistence)
to leverage the
strengths of both
paradigms.

Practical
Example:
Designing
a Simple
Order

13

Managem
ent
System

To solidify your
understanding,
consider designing a
database for an order
management system
with three entities:
Customers,
Products, and
Orders. Because an
order can contain
multiple products, we
need a junction table
Orderltems



