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Relational Model in Database

RELATIONAL MODEL (RM) represents the database as a collection of relations. A relation is
nothing but a table of values. Every row in the table represents a collection of related data
values. These rows in the table denote a real-world entity or relationship.

The table name and column names are helpful to interpret the meaning of values in each
row. The data are represented as a set of relations. In the relational model, data are stored
as tables. However, the physical storage of the data is independent of the way the data are
logically organized.

Relational Model Concepts

1. Attribute: Each column in a Table. Attributes are the properties which define a
relation. e.g., Student_Rollno, NAME,etc.

2. Tables — In the Relational model the, relations are saved in the table format. It is
stored along with its entities. A table has two properties rows and columns. Rows
represent records and columns represent attributes.

3. Tuple - It is nothing but a single row of a table, which contains a single record.

4. Relation Schema: A relation schema represents the name of the relation with its
attributes.

5. Degree: The total number of attributes which in the relation is called the degree of
the relation.

6. Cardinality: Total number of rows present in the Table.

7. Column: The column represents the set of values for a specific attribute.

8. Relation instance — Relation instance is a finite set of tuples in the RDBMS system.
Relation instances never have duplicate tuples.

9. Relation key - Every row has one, two or multiple attributes, which is called relation
key.

10. Attribute domain — Every attribute has some pre-defined value and scope which is
known as attribute domain




Table
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CustomerlD CustomerName  Status

1 Google Active
2 Amazon Active Row
3 Apple Inactive

Attributes

Relational Integrity constraints

Relational Integrity constraints are referred to conditions which must be present for a valid
relation. These integrity constraints are derived from the rules in the mini-world that the
database represents.

There are many types of integrity constraints. Constraints on the Relational database
management system are mostly divided into three main categories are:

1. Domain constraints
2. Key constraints
3. Referential integrity constraints

Domain Constraints

Domain constraints can be violated if an attribute value is not appearing in the
corresponding domain or it is not of the appropriate data type.

Domain constraints specify that within each tuple, and the value of each attribute must be
unique. This is specified as data types which include standard data types integers, real
numbers, characters, Booleans, variable length strings, etc.

Example:

Create DOMAIN CustomerName
CHECK (value not NULL)

The example shown demonstrates creating a domain constraint such that CustomerName is
not NULL

Key constraints

An attribute that can uniquely identify a tuple in a relation is called the key of the table. The
value of the attribute for different tuples in the relation has to be unique.



https://www.guru99.com/images/1/091318_0803_RelationalD1.png

Example: In the given table, CustomerlD is a key attribute of Customer Table. It is most

likely to have a single key for one customer, CustomerID =1 is only for the CustomerName ='

Google".

CustomerIiD CustomerName Status
1 Google Active

2 Amazon Active
3 Apple Inactive

Referential integrity constraints

Referential integrity constraints are based on the concept of Foreign Keys. A foreign key is

an important attribute of a relation which should be referred to in other relationships.

Referential integrity constraint state happens where relation refers to a key attribute of a

different or same relation. However, that key element must exist in the table.

Example:

CustomerlD CustomerName Status

1 Google

[ ]
*, 2 Amazon

\ 3

'-3 Apple
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Active
Active
Inactive

Customer

Billing

Amount

1
1

5100
5200

2

$150

In the above example, we have 2 relations, Customer and Billing.

Tuple for CustomerlD =1 is referenced twice in the relation Billing. So we know
CustomerName=Google has billing amount $300

1
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Different Types of Keys in Relational Model

STUDENT
STUD NO | STUD NAME | STUD PHOXNE | STUD STATE | STUD COUNT | 8STUD AG
RY E
1 RAM 9716271721 Haryana India 20
2 RAM 9898291281 Punjab India 19
3 SUTIT 7858291981 Rajsthan India 18
4 SURESH Punjab India 21
Table 1
STUDENT_COURSE

sITD NO COURESE NO COURSE NAME

1 Cl1 DBMS

2 C2 Computer Networks

1 c2 Computer Networks

Table 2

Candidate Key: The minimal set of attribute which can uniquely identify a tuple is known as
candidate key. For Example, STUD_NO in STUDENT relation.

¢ The value of Candidate Key is unique and non-null for every tuple.

¢ There can be more than one candidate key in a relation. For Example, STUD_NO is
candidate key for relation STUDENT.

¢ The candidate key can be simple (having only one attribute) or composite as well.
For Example, {STUD_NO, COURSE_NO} is a composite candidate key for relation
STUDENT_COURSE.

Super Key: The set of attributes which can uniquely identify a tuple is known as Super Key.
For Example, STUD_NO, (STUD_NO, STUD_NAME) etc.

¢ Adding zero or more attributes to candidate key generates super key.
¢ A candidate key is a super key but vice versa is not true.

Primary Key: There can be more than one candidate key in relation out of which one can be
chosen as the primary key. For Example, STUD_NO, as well as STUD_PHONE both, are
candidate keys for relation STUDENT but STUD_NO can be chosen as the primary key (only
one out of many candidate keys).

Alternate Key: The candidate key other than the primary key is called an alternate key. For
Example, STUD_NO, as well as STUD_PHONE both, are candidate keys for relation STUDENT
but STUD_PHONE will be alternate key (only one out of many candidate keys).

Foreign Key: If an attribute can only take the values which are present as values of some
other attribute, it will be a foreign key to the attribute to which it refers. The relation which
is being referenced is called referenced relation and the corresponding attribute is called
referenced attribute and the relation which refers to the referenced relation is called
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referencing relation and the corresponding attribute is called referencing attribute. The
referenced attribute of the referenced relation should be the primary key for it. For
Example, STUD_NO in STUDENT_COURSE is a foreign key to STUD_NO in STUDENT relation.

It may be worth noting that unlike, Primary Key of any given relation, Foreign Key can be
NULL as well as may contain duplicate tuples i.e. it need not follow uniqueness constraint.

For Example, STUD_NO in STUDENT_COURSE relation is not unique. It has been repeated for

the first and third tuple. However, the STUD_NO in STUDENT relation is a primary key and it
needs to be always unique and it cannot be null.

Relational Algebra

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

e Select
e Project
e Union

o Set different
e Cartesian product
e Rename

We will discuss all these operations in the following sections.

Select Operation (o)

It selects tuples that satisfy the given predicate from a relation.

Notation - o,(r)

Where o stands for selection predicate and r stands for relation. p is prepositional logic
formula which may use connectors like and, or, and not. These terms may use relational
operators like - =, #,2, <, >, <,

For example -

Osubject = "database ”( Boo kS)

Output - Selects tuples from books where subject is 'database’.




Osubject = "database" and price = "450"(BOOkS)

Output - Selects tuples from books where subject is 'database' and 'price' is 450.

Ojsubject = "database" and price = "450" or year > "2010"( BOOkS)

Output - Selects tuples from books where subject is 'database' and 'price' is 450 or those
books published after 2010.

Project Operation (]T)

It projects column(s) that satisfy a given predicate.

Notation = TTa1, a2, an ()

Where A,, A, , A, are attribute names of relation r.

Duplicate rows are automatically eliminated, as relation is a set.
For example -

nsubject, author (BOOkS)

Selects and projects columns named as subject and author from the relation Books.

Union Operation (U)
It performs binary union between two given relations and is defined as -
rus={t|tErort€Es}
Notation-rUs
Where r and s are either database relations or relation result set (temporary relation).
For a union operation to be valid, the following conditions must hold -

e r,and s must have the same number of attributes.

e Attribute domains must be compatible.

¢ Duplicate tuples are automatically eliminated.

ﬂ author (BOOkS) Y ﬂ author (Articles)

Output - Projects the names of the authors who have either written a book or an article or
both.




Set Difference (-)

The result of set difference operation is tuples, which are present in one relation but are not
in the second relation.

Notation -r-s
Finds all the tuples that are present in r but notins.

H author (BOOkS) - ﬂ author (Artides)

Output - Provides the name of authors who have written books but not articles.

Cartesian Product (X)

Combines information of two different relations into one.
Notation -r X s

Where r and s are relations and their output will be defined as -
rXs={qt|q€E€randté€s}

Oauthor = 'tutorialspoint'( BOOKS X Articles)

Output - Yields a relation, which shows all the books and articles written by tutorialspoint.

Rename Operation (p)

The results of relational algebra are also relations but without any name. The rename
operation allows us to rename the output relation. 'rename’' operation is denoted with small
Greek letter rho p.
Notation - p , (E)
Where the result of expression E is saved with name of x.
Additional operations are -

e Setintersection

e Assignment
¢ Natural join




SQL SELECT COMMAND

SQL Language Elements

—— -- Retrieve countries from region 1

SELECT country id, country name
FROM countries - ||

WHERE region id = 1

ORDER BY country name;

- SELECT statement

- Keywords

- identifires

- Comment

- Terminating Semi Colon

References:

https://www.w3resource.com/sql/sql-syntax.php

https://www.w3resource.com/sql-exercises/sql-retrieve-from-table.php

Answer the following questions:

1. Define cardinality. State its various types.
Ans: Cardinality constraint defines the maximum number of relationship instances in which

an entity can participate. The types of cardinality ratios are :

Many-to-Many cardinality (m:n)
Many-to-One cardinality (m:1)
One-to-Many cardinality (1:n)
One-to-One cardinality (1:1)

o0 oo
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2. What are integrity constraints?
Ans: Integrity constraints are a set of rules. It is used to maintain the quality of
information. Integrity constraints ensure that the data insertion, updating, and other
processes have to be performed in such a way that data integrity is not affected. Thus,
integrity constraint is used to guard against accidental damage to the database.

3. Define primary key, super key and candidate key.
Ans:

Primary Key — A primary is a column or set of columns in a table that uniquely identifies tuples (rows)
in that table.

Super Key — A super key is a set of one of more columns (attributes) to uniquely identify rows in a
table.

Candidate Key — A super key with no redundant attribute is known as candidate key

4. Write a short note on domain constraints and entity constraints. Provide suitable
examples.
Ans:
Domain constraints: Domain constraints can be defined as the definition of a valid set of values for
an attribute. The data type of domain includes string, character, integer, time, date, currency, etc.
The value of the attribute must be available in the corresponding domain. Example :

ID NAME SEMENSTER | AGE
1000 Tom st 17
1001 Johnson 2nd 24
1002 Leonardo 5th 21
1003 Kate 3rd 19
1004 Morgan gth A

Mot allowed. Because AGE is an integer attribute

Entity integrity constraints: The entity integrity constraint states that primary key value can't be
null. This is because the primary key value is used to identify individual rows in relation and if the
primary key has a null value, then we can't identify those rows. A table can contain a null value

other than the primary key field. Example:

EMPLOYEE
EMP_ID EMP_NAME SALARY
123 Jack 30000
142 Harry 60000
164 John 20000

, Jackson 27000

Not allowed as primary key can't contain a NULL value
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5. Define alternate key, composite key and foreign key.
Ans:

Alternate Key — Out of all candidate keys, only one gets selected as primary key, remaining keys are
known as alternate or secondary keys.

Composite Key — A key that consists of more than one attribute to uniquely identify rows (also
known as records & tuples) in a table is called composite key.

Foreign Key — Foreign keys are the columns of a table that points to the primary key of another
table. They act as a cross-reference between tables.

6. Explain the following terms briefly: tuples, relation, instance, attributes, and entity.
Ans:
Tuples : Rows in a table is known as tuples.
Relation : In a relational database, the table is a relation because it stores the relation between
data in its column-row format.
Instance : In the relational database system, the relational instance is represented by a finite set
of tuples. Relation instances do not have duplicate tuples.
Attribute : It contains the name of a column in a particular table.

Entity: An entity is real-world objects that are represented in database. It can be any object, place,
person or class.
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