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Annotation. In relational databases, relationships are used to link different
tables based on common attributes. These relationships define how data in one table
IS associated with data in another, ensuring data integrity and enabling efficient
guerying and data manipulation. The three primary types of relationships in
relational databases are one-to-one, one-to-many, and many-to-many. Each type of
relationship is implemented using keys, such as primary keys and foreign keys, to
establish these connections between tables. Understanding and properly
implementing these relationships is crucial for database design, as it ensures that
data is organized logically, minimizes redundancy, and maintains consistency across
the system. This article explores the types of relationships in relational databases,
their applications, and how they contribute to the effective management of data in
various domains such as e-commerce, finance, and healthcare.
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Anuomauuﬂ. BpeﬂﬂL;MOHHblx bazax OaHHbIX OMHOUEHUS UCNOJIb3YIOmMcA ons
CeA3U  paA3TUUYHbIX ma6fzuu HA OCHoOe6e€e 06u;ux ampu6ym06. Omu omuowenus
onpeoenaom, KAk OaHHvle 8 O0OHOU mabiuye CeA3aHbl C OAHHLIMU 8 OpYeol,
obecneuusas yeiocmHocmbs OAHHbBIX U NO360JI515 Qd)qbekmMGHO 6bINOJIHAMb 3anpocyvl
U MaHunyaupoeanio OAHHBbIMU. Tpu OCHOBHbBIX MUNA OMHOWEHUL 6 PEAYUOHHbLX
06azax OaHHbIX — 5MO «OOUH K OOHOMy», KOOUH KO MHO2UMY» U «MHO2UE KO MHO2UMY.
Kaocoviti mun omnowenui pealusyemcsi ¢ UCnojlb306aHuem IUZIOlleij, makKux Kak
nepeudrsvle Kirnodu U 6HeulHue Kirodu, ons YCMAaHoOBJIERUA IMUX ceszell Meofcdy

ma@muaﬂw. Tlonumanue u npasuivHas pealusayusl 3mux OMHOWIEHULL UMEOm
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pewaiowee 3Havenue Ol NPOEKMUPOBAHUS 0a3bl OAHHBIX, NOCKOJbLKY 2O
eapanmupyem, uymo  OaHHble  OP2AHU30BAHbLL  JIOSUHECKU,  MUHUMUIUDYEm
UBOLIMOYHOCb U NOOOEPAHCUBAECH CO2NACOBAHHOCMb 80 Bcell cucmeme. B amotl
cmambve paccmampuaomcs munsvl OMHOWEHUN 8 PeTAYUOHHbIX 0A3aX OAHHBIX, UX
NPULOIHCEHUSL U MO, KAK OHU CNOCOOCMEYIom 3¢hhexmueHomy ynpasieHuro OaHHbIMU
8 PA3IUYHBIX O00AACMSX, MAKUX KAaK OIAeKMPOHHASL KOMMepyus, (OUHAHCHL U
30pasooxpaneHue.

Knrwoueesvie cnosa. pensyuonnvie 6azvl OAHHLIX, C853U OAHHBIX, «OOUH K
OOHOMY», «0OOUH KO MHO2UMY», «MHO2UE KO MHOSUMY», Nep8uUHble KIHOYU, BHEUlHUe
KAIOYU, YEeNOCMHOCMb OAHHbIX, NPOeKMuposarue 0a3 OAHHLIX, IIEKMPOHHA

KomMmepyu:, ynpaesjileHue OaHHbIMU.

In the world of database management, the relational database model remains
one of the most popular and widely used systems for data storage and retrieval. One
of the key features that define relational databases is the concept of relationships
between tables. These relationships enable a structured and efficient way of
organizing and managing large sets of data. By linking data stored in multiple tables,
relational databases ensure data integrity, reduce redundancy, and enable complex
queries. The understanding of relationships—such as one-to-one, one-to-many, and
many-to-many—is essential for proper database design, data manipulation, and
retrieval. This article will delve into the different types of relationships found in
relational databases, how they are implemented using keys, and their practical
applications in real-world scenarios.

Relational databases store data in tables (also known as relations), where each
table consists of rows and columns. Each row represents a unique record, and each
column represents an attribute of the data. These tables are related to each other
through certain attributes, typically using keys. A key is an attribute or a set of
attributes that uniquely identifies a record in a table.

The two main types of keys used to establish relationships are:

Boinyck ycypHana Ne-23 Yacmo—1_Mapm -2025
236

——
| —



ISSN
MODERN EDUCATION AND DEVELOPMENT  3060-4567

« Primary Key (PK): A primary key is a unique identifier for a record in
a table. Each table can only have one primary key, which ensures that each record is
distinct.

. Foreign Key (FK): A foreign key is an attribute in one table that links
to the primary key in another table. The foreign key establishes a relationship between
the two tables.

In relational database design, there are three main types of relationships that
can be defined between tables:

A one-to-one relationship exists when a record in one table is associated with
exactly one record in another table. This relationship is relatively rare and is usually
used when one table holds data that is closely related to another, but needs to be stored
separately for performance or organizational reasons.

Example:

Imagine a database for a library system. One table stores information about
books, and another table stores additional details about a book’s digital version (such
as an eBook). Since each book has only one digital version, this would be a one-to-
one relationship.

. Table 1 (Books): BookID (PK), Title, Author

. Table 2 (eBook): eBookID (PK), BookID (FK), FileSize, Format

In this case, the BookID in the eBook table is a foreign key that references the
primary key in the Books table, creating a one-to-one relationship between the two
tables.

When to Use One-to-One:

. To separate sensitive or optional data (such as user preferences or
additional details).

«  When different tables are required to store large or frequently updated
data (improving performance and reducing table size).

A one-to-many relationship is one of the most common types of relationships

in relational databases. It occurs when a single record in one table can be related to
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multiple records in another table. This type of relationship is implemented by having
a foreign key in the "many" table that references the primary key in the "one" table.

Example:

Consider a database for an e-commerce platform. One table stores information
about customers, and another table stores customer orders. A single customer can
place many orders, but each order is associated with only one customer. Thus, there
IS a one-to-many relationship between the Customers table and the Orders table.

. Table 1 (Customers): CustomerID (PK), Name, Email

« Table 2 (Orders): OrderlID (PK), CustomerID (FK), OrderDate,
Total Amount

In this example, the CustomerID in the Orders table is a foreign key that links
to the primary key in the Customers table. A customer can have multiple orders, but
each order can only belong to one customer.

When to Use One-to-Many:

« When one entity (e.g., customer, department) can have multiple
associated entities (e.g., orders, employees).

« Ideal for most business and organizational data systems, where many
records need to be linked to a central record (e.g., customers, employees, products).

A many-to-many relationship occurs when multiple records in one table can
be associated with multiple records in another table. This type of relationship is
implemented using a junction table, which contains foreign keys from both related
tables.

Example:

In a database for a university, there might be a many-to-many relationship
between students and courses, as students can enroll in multiple courses, and each
course can have multiple students.

« Table 1 (Students): StudentID (PK), Name, Major

« Table 2 (Courses): CourselD (PK), CourseName, Instructor

« Junction Table (Enrollments): StudentID (FK), CourselD (FK),
EnrollmentDate
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In this case, the Enrollments table is the junction table that connects the
Students table and the Courses table, creating a many-to-many relationship. Each
student can be enrolled in many courses, and each course can have many students.

When to Use Many-to-Many:

«  When an entity can be related to multiple entities in another table, and
vice versa.

« Suitable for complex systems like educational platforms, social
networks, and product catalogs where multiple associations are needed.

When designing relational databases, it is essential to follow normalization
principles to ensure that relationships between tables are logically structured and data
redundancy is minimized. The process of normalization involves organizing data to
reduce duplication and ensure that each table focuses on a specific type of data. The
four main normal forms (INF, 2NF, 3NF, BCNF) guide the database designer to avoid
data anomalies and ensure consistency.

« 1INF (First Normal Form): Ensures that each column contains atomic
values and there are no repeating groups of data.

« 2NF (Second Normal Form): Eliminates partial dependency by
ensuring that all non-key attributes are fully functionally dependent on the primary
key.

« 3NF (Third Normal Form): Removes transitive dependency by
ensuring that non-key attributes are not dependent on other non-key attributes.

« BCNF (Boyce-Codd Normal Form): A stricter version of 3NF that
resolves issues where a non-prime attribute depends on a candidate key.

By normalizing a database, designers ensure that the relationships between
tables are accurate, efficient, and maintainable over time.

Relationships play a crucial role in ensuring data integrity in relational
databases. By linking tables using primary and foreign keys, relational databases
enforce referential integrity, meaning that the data in the foreign key column must
correspond to a valid record in the referenced table. This prevents orphaned records
and maintains the consistency of the database.
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Additionally, the relationships between tables allow for more powerful and
efficient querying. SQL (Structured Query Language) joins, such as INNER JOIN,
LEFT JOIN, and RIGHT JOIN, leverage these relationships to combine data from
multiple tables in a single query, making relational databases an ideal choice for
complex data retrieval.

The practical application of relationships in relational databases is evident
across various industries:

. E-Commerce: Managing customer orders, inventories, and payments
with one-to-many relationships between customers and orders, and many-to-many
relationships between products and orders.

. Healthcare: Relating patients to their medical records, treatments, and
prescriptions through one-to-many and many-to-many relationships.

« Education: Linking students to courses, grades, and instructors using
many-to-many relationships and junction tables.

« Finance: Managing transactions, accounts, and financial records with
one-to-many relationships between accounts and transactions.

Understanding relationships in relational databases is essential for designing
efficient, scalable, and maintainable systems. By carefully structuring relationships—
whether one-to-one, one-to-many, or many-to-many—database designers ensure that
data is logically organized, redundant data is minimized, and integrity is maintained.
As databases continue to evolve and become more complex, the principles behind
relational database relationships remain fundamental to effective data management.
From e-commerce to healthcare and education, relational databases continue to
provide the backbone for data storage and retrieval across a wide range of industries.
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