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The Relational Model

1. Brief History of Relational Model.
2. Terminology (Relational Data Structure, Database Relation,

Properties of Relation, Relational Keys, Representing Relational
Database Schema)

3. Integrity Constraint (Null, Entity Integrity, Referential Integrity,
General Constraint)
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Learning Objectives

• The origins of the relational model.
• The terminology of the relational model.
• How tables are used to represent data.
• Properties of database relations.
• How to identify candidate, primary, alternate, and foreign keys.
• The meaning of entity integrity and referential integrity.
• The purpose and advantages of views in relational systems.
• Practical in Lab.
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Brief History of Relational Model

The relational model was first proposed by E. F. Codd in his seminal paper “A
relational model of data for large shared data banks” (Codd, 1970). This paper is
now generally accepted as a landmark in database systems, although a set-
oriented model had been proposed previously (Childs, 1968). The relational
model’s objec tives were specified as follows:
1. To allow a high degree of data independence.
2. To provide substantial grounds for dealing with data semantics, consistency,

and redundancy problems. Normalized Relation.
3. To enable the expansion of set-oriented data manipulation languages.
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Terminology (Relational Data Structure) 

Relation→ A relation is a table with columns and rows.
Attribute → An attribute is a named column of a relation.
Domain → A domain is the set of allowable values for one or more attributes.
Tuple → A tuple is a row of a relation.
Degree → The degree of a relation is the number of attributes it contains.
Cardinality→ The cardinality of a relation is the number of tuples it contains.
Relational database→ A collection of normalized relations with distinct relation
names.
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Terminology (Alternative) 
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Terminology (Alternative) 
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Formal Term Alternative 1 Alternative 2

Relation Table File

Tuple Row Record

Attribute Column Field



Terminology (Database Relation) 

Relation schema → A named relation defined by a set of attribute and domain
name pairs. How table or relation in database will be made, include attributes
and so on.

Relational database → schema A set of relation schemas, each with a distinct
name.
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Terminology (Properties of Relation) 

A relation has the following properties:
• the relation has a name that is distinct from all other relation names in the

relational schema;
• each cell of the relation contains exactly one atomic (single) value;
• each attribute has a distinct name;
• the values of an attribute are all from the same domain;
• each tuple is distinct; there are no duplicate tuples;
• the order of attributes has no significance;
• the order of tuples has no significance, theoretically. (However, in practice,

the order may affect the efficiency of accessing tuples.)
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Terminology (Relational Keys) 
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Superkey → An attribute, or set of attributes, that uniquely identifies a
tuple within a relation.

Candidate key → A superkey such that no proper subset is a superkey within
the relation.

Primary key → The candidate key that is selected to identify tuples uniquely
within the relation.

Foreign key → An attribute, or set of attributes, within one relation that
matches the candidate key of some (possibly the same)
relation.



Terminology (Representing Relational 
Database Schema) 
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Terminology (Representing Relational 
Database Schema) 
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Terminology (Integrity Constraint) 

An integrity constraint is a set of rules or conditions that are applied to the data in order to
ensure its accuracy and consistency. These constraints are used to maintain the integrity of
the data, ensuring that it is reliable and accurate. Integrity constraints help enforce data
quality and prevent the entry of incorrect or inconsistent data into the database.

Null → Represents a value for an attribute that is currently unknown or
is not applicable for this tuple.

Entity integrity → In a base relation, no attribute of a primary key can be null.
Referential integrity → If a foreign key exists in a relation, either the foreign key value

must match a candidate key value of some tuple in its home
relation or the foreign key value must be wholly null.

General constraints → Additional rules specified by the users or database
administrators of a database that define or constraint some
aspect of the enterprise.
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CONCLUSION
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• Relations are physically represented as tables, with the rows
corresponding to individual tuples and the columns to attributes.

• The structure of the relation, with domain specifications and other
constraints, is part of the intension of the database; the relation with all its
tuples written out represents an instance or extension of the database.

• Properties of database relations are: each cell contains exactly one atomic
value, attribute names are distinct, attribute values come from the same
domain, attribute order is immaterial, tuple order is immaterial, and there are
no duplicate tuples.

• The degree of a relation is the number of attributes, and the cardinality is the
number of tuples. A unary relation has one attribute, a binary relation has two,
a ternary relation has three, and an n-ary relation has n attributes.



CONCLUSION
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• A superkey is an attribute, or set of attributes, that identifies tuples of a relation
uniquely, and a candidate key is a minimal superkey. A primary key is the candidate
key chosen for use in identification of tuples. A rela tion must always have a primary
key. A foreign key is an attribute, or set of attributes, within one relation that is the
candidate key of another relation.

• A null represents a value for an attribute that is unknown at the present time or is
not applicable for this tuple.

• entity integrity is a constraint that states that in a base relation no attribute of a
primary key can be null. Referential integrity states that foreign key values must
match a candidate key value of some tuple in the home relation or be wholly null.
Apart from relational integrity, integrity constraints include required data, domain,
and multiplicity constraints; other integrity constraints are called general
constraints.
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THANK YOU!!


