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.
Relational Integrity Constraints -Entity-Set and Keys

Relational Integrity Constraints
In Database Management Systems, integrity constraints are pre-defined
set of rules that are applied on the table fields (columns). Integrity
constraints are useful in preventing any accidental damage to the database
by an authorized user.

» Key Constraints (entity constraint) ]

* Domain Constraint

* Referential integrity Constraints ]
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Referential integrity Constraints

Referential integrity constraints work on the concept of Forcign Keys (key= attribute).
A foreign key is a key attribute of a relation that can be referred in other relation

Primary Table




Relational Integrity Constraints
Key Constraints (entity constraint)
There must be at least one minimal subset of attributes in the relation, which can identify a
tuple (row) uniquely. This minimal subset of attributes is called key for that relation. If there
are more than one such minimal subsets, these are called candidate keys.

There are three key constraints:
~ Inarelation with a key attribute, no two tuples can have identical values for key attributes.
# A key attribute cannot have NULL values. Key constraints are also referred to as Entity
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Constraints, :

~ Domain constraint defines the domain or set of values for an attribute

» 1t specifies that the value taken by the attribute must be the atomic (can't be

divided) value from its domian.
» There are 2 constraints which we can study under domain constraint:
v Not null constraint
¥ Check clause constraint
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Relational Algebra

* Relational algebra is a procedural query language, which takes instances of relations
as input and yields instances of relations as output

v, It uses operators to perform queries. An operator can be either unary or binary.
¥" They accept relations as their input and yield relations as their output.

Relational algebra is performed recursively on a relation and intermediate results are
also considered relations. The fundamental operations of relational algebra are as
follows: — Select = Project — Union — Set different — Carresian product — Rename.

Select Operation (a) It selects tuples that satisfy the given predicate from a relation
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Example of Referential Integrity (1)
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Referential integrity constraint states that if a relation refers to a key attribute of
2 different or same relation, then that key element must exist.

Relational database systems are expected to be equipped with a query language that
can assist its users to query the database instances. There are two kinds of query

languages:

%+ Relational Algebra
% Relatonal Calculus

Relational
Algebra Relational

Calculus

CC



Key is an attribute or collection of attributes that uniquely identifies an entity among
entity set.

For example, the roll_number of a student makes him/her identifiable among
students

~ Super Key
~ Candidate Key
7 Primary Key

A set of auributes (one or more) that collec
(Key + other attributes).

Example:

Set of super keys obtained
{ Emp_SSN}
{Emp_Id } e - Emp_Rame
{ Emp_email }
{ Emp_SSN, Emp_Id }
{ Emp_Id, Emp_name }
{ Emp_SSN, Emp_Id, Emp_email ]
{ Emp_SSN, Emp_name, Emp_id |




Entity

An entity can be a real-world object, either animate or inanimate, that can be easily
identifiable.-
For example, in a school database, students, teachers, classes, and courses
offered can be considered as entities,
An entity set may contain entities with attribute sharing similar values.-
For example, a Students set may contain all the students of a school; likewise a
Teachers set may contain all the teachers of a school from ali facuities. '
v’ Entity sets need not be disjoint.
v’ Entities are represented by means of rectangles.
v" Rectangles are named with the entity set they represent.
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Attributes

Entities are represented by means of their properties, called attributes. Ail
attributes have values,

- For example, a student entity may have name, class, and age as attributes.

There exists a domain or range of values that can be assigned to attributes.

- For example, a student's name cannot be a numeric value. It must be alphabetic.
Astudent’s age cannot be negative, cte.

= Artributes are the properties of entities.

= Attributes are represented by means of ellipses.

Every ellipse represents one attribute and is
directly connected to its entity (rectangle).




Entity —Attributes -Relationship

Entity class

i weak entity class

<> relationship type

@ identifying relationship type
< attribute

&> key attribute

< discriminator (partial key) attribute
T2 derived attribute

€5 multivalued attribute

5 composite attribute




Relationship sets

There are three Relationship:
¥ Simple Relationship

v' Composite Relationship

¥ Derived Relationship

Simple Relationship : is atomic values,
which cannot be divided further.

For example, a student's phone number
is an atomic value of 10 digits.
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Composite Relationships

arc made of more than one simple attribute.
For example. a student’s addr::ss may have country, mty and street.

Every node is then connectcd to its Rclatmnsh:p
That is, composite attributes are represented by ellipses that are connected with an
ellipse.




SELECTION (o)

* The SELECT operater is ¢ (sigma) symbol
Used as an expression to choose tuples that
meet the selection condition._.

a<selection condition>(R)

-> Select operation selects tuples that satisfy a
given predicate.
Ex:- find all employees born after 1st Jan 1950:

This operation keeps certain columns (attributes)
from a relation and discards the other columns.
= PROJECT creates a vertical partitioning

= The list of specified columns (attributes) is kept in
each tuple

= The other attributes in each tuple are discarded

Example: To list each employee's first and last
name and salary, the following is used:

T NAME, FNAME saLARY(EMPLOYEE)




Derived Relationship

is the attributes that do not exist in the physical database, but their values are
derived from other attributes prr:sent in the dambase.
* For example

database, instead it can be denvtd.

* Another example, age can be derived from data_of_birth. Derived Relationship is
depicted by dashed ellipse.

-
* Single-valuc Relationship

Single-value Relatonship contain single valuc.
- For example — Social_Security_Number

. ® Multi-value Relationship
may contain more than one values,

- For examiple, a student can have more than one phone number, email_address,etc.

FAultivalusad Attrikaute
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Relational Calculus

In contrast to Relational Algebra, Relational Calculus is a non-procedural query
language, that is, it tells what to do but never explains how to do it.

Relational calculus exists in two forms:

# — Tuple Relational Caleulus (TRC)
~ — Filtering variable ranges over tuples

Notation — {T | Condition}

Returns all tuples T that satisfies a condition.

Example : { T.name | Aul:horfl) AND Tarticle = 'database’ } Output
Returns tuples with 'name’ from Author who has written article on 'database’
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Entity Relationship model Nﬁ‘ \>

The I'R data model was developed to facilitate database design by allowing
specification of an enterprise schema that represents the overall logical structure of a
database The ERdata modelemploys three basic concepts 1.Entity sets 2. Attributes 3.
Relationship sets The ER model also has an associated diagrammatic representation,
the ER diagram, which can express the overall logical structure of a database
graphically.




PrimaryKey:

A foreign key is a column (or combination of columns) in a rble whose values must maech values of a column in
some other table. Its constraints enforce referential integriry, which essentially says that if eolumn valueArefers o

column value B, then column value B must exist.

Example:

The primary key in the Customers table is CustomerNo, and the primary key in the Orders table is OrderNo. The

primary key uniquely identifies the table and contains
the value that the foreign key refers ro. Primary kevs
must be unique to each row of data. In the Orders
table, the CustomerNo value is a foreign key that links
the two tables relating back to the CustomerNo

value in the Customers table.

When a pnimary kex in a table changes, the set of
assoctated foreign keys also changes
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_Foreign keys are important for several reasons, including the following

< Streamline data sets; With foreign keys, database administrators don't have to
store repeated data in multiple tables. They make data available to different tables

without creating redundant data sets. In other words, they act as a cross-

referencing system among tables,

* Promote efficiency: Primary and foreign keys work together to create structure in
relational databases, enabling them to sort, search and query data faster.

% Ensure data integrity: Primary and foreign key relationships also help maintain
the data integrity of relational databases. They ensure the existence of a value in
the primary table and the accuracy of the foreign key reference in the primary
table, even if the primary table is changed or deleted.




* Candidate Key:

A minimal super key is called a candidate key. An entity set may have more than
one candidate key. (Key- other attributes).

Example:

Candidate Keys :
Emp_SSN
Emp_Id

Emp_email

* Primary Key: i

A primary key is one of the candidate keys chosen by the database designer to uniquely identify the |
entity set. (Key). |

OCne af the Candidate keys.

{Emp-SSN} OR { Emp-id) OR{Emp-email} |[ea SURLARE | Sew et

Decision made by the database designer.




Role of Super Key

The role of the super key is simply to identify the tuples of the specified table in
the database. It is the superset where the candidate key is a part of the super key
only. So, all those attributes in a table that is capable of identifying the other
attributes of the table in a unique manner are all super keys.

These all are the set of super keys which, mgeth:f or combining with other prime
artributes, can identify a tahle uniquely.

Just like, if we set Super key on Emp_SSN, it vn]l be able to identify all other tuples
of the table very easily. Similarly, if we set the Super key on (Emp_Id, Emp_name}, we
can easily get the value or details of the other remaining attributes of the employee. So,
in this way,

we can create and search out the super keys from a table. Now, the question is how to
identify the Primary key from a super key because the super key is the superset.

So, the answer is that a Primary key is picked up from the super key set only by
selecting a single attribute that can provide a unique identification to the whole table.
Hence, it is the responsibility of the DBA to choose the most appropriate and
suitable primary key out of the candidate keys or super key..




Table 2

EmplD Emp Name Emplicence EmpPa
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