                          RELATIONAL DATABASE
STRUCTURE OF RELATIONAL DATABASE

A substantial theory exists for relational databases. This theory assists in the design of relational databases and in the efficient processing of user requests for information from the database.
A relational database consists of a collection of tables, each of which as a unique name.

A row in a table represents a relationship between among a set of values. Since a table is a collection of such relationships, there is a close correlation between the concept of table and the mathematical concept of relation, from which the relational data model takes its name. 

Basic Structure

For each attribute in an entity or relationship set, there is a set of allowed values. Those values are the domain of that attribute. The domain for the attribute standing of the entity set studentmight have the allowable domain of freshman, sophomore, junior, senior, special, graduate.
Suppose we have an entity set students with three attributes, name, student_ssan, and standing. The E-R schema would be: 
students(name, student_ssan, standing) 
Each row would consist of a 3-tuple, where v1 is the name, v2 is the student_ssan and v3 is the standing. A list of all student names would be the domain D1, A list of all student SSANs would be the domain D2 and the six possible standings would be the domain D3.

The set would be a subset of the Cartesian product: 
D1 x D2 x D3 
The Cartesian product would give us all possible combinations of D1, D2, and D3. Suppose that all names were only n1, n2, n3. Also Suppose that all SSANs were s1, s2, s3. If standings were g1, g2, g3. The Cartesian product would be the following 27 rows:

	n1
	s1
	g1

	n1
	s1
	g2

	n1
	s1
	g3

	n1
	s2
	g1

	n1
	s2
	g2

	n1
	s2
	g3

	n1
	s3
	g1

	n1
	s3
	g2

	n1
	s3
	g3

	n2
	s1
	g1

	n2
	s1
	g2

	n2
	s1
	g3

	n2
	s2
	g1

	n2
	s2
	g2

	n2
	s2
	g3

	n2
	s3
	g1

	n2
	s3
	g2

	n3
	s3
	g3

	n3
	s1
	g1

	n3
	s1
	g2

	n3
	s1
	g3

	n3
	s2
	g1

	n3
	s2
	g2

	n3
	s2
	g3

	n3
	s3
	g1

	n3
	s3
	g2

	n3
	s3
	g3




The mathematicians' definition of relation is the same as the as what we call a table. As a result, the terms relation and tuple can be used interchangeably with the terms table and row.
Notation: We can use tuple variable t refer to the first tuple of the relation.
t[attribute-name] refers to the value of the attribute for the first row.
Example:
t[student_ssan] = "123-45-6789" or 
t[2] = "123-45-6789", where 2 refers to the second attribute.

Another notation is t  r means that tuple t is a member of relation r.

Another requirement is that the domains of all attributes be atomic, or indivisible units. The use of the student's name is excellent example! If we need the first name to be treated differently than the last name, then we must define the name as two attributes.

Another issue is that it is possible for several attributes to have the same possible values, or domains. An example of this would be if we have student_city and instructor_city. Even though the domains are identical, it is best to keep them as two logically different domains.

The concept of a relation corresponds to the programming-language variable and the relation schema corresponds to the programming-language concept of type definition.

DATABASE SCHEMA

A Database schema is the skeleton structure that represents the logical view of the entire database. It defines how the data is organized and how the relations among them are associated. It formulates all the constraints that are to be applied on the data.

A database schema defines its entities and the relationship among them. It contains a descriptive detail of the database, which can be depicted by means of schema diagrams. It’s the database designers who design the schema to help programmers understand the database and make it useful.

[image: image1.png]Student Logical Schema

Physical Schema





A database schema can be divided broadly into two categories −

· Physical Database Schema − This schema pertains to the actual storage of data and its form of storage like files, indices, etc. It defines how the data will be stored in a secondary storage.

· Logical Database Schema − This schema defines all the logical constraints that need to be applied on the data stored. It defines tables, views, and integrity constraints.

Database Instance

It is important that we distinguish these two terms individually. Database schema is the skeleton of database. It is designed when the database doesn't exist at all. Once the database is operational, it is very difficult to make any changes to it. A database schema does not contain any data or information.

A database instance is a state of operational database with data at any given time. It contains a snapshot of the database. Database instances tend to change with time. A DBMS ensures that its every instance (state) is in a valid state, by diligently following all the validations, constraints.
KEYS
keys are, as their name suggests, a key part of a relational database and a vital part of the structure of a table. They ensure each record within a table can be uniquely identified by one or a combination of fields within the table. They help enforce integrity and help identify the relationship between tables.
The minimum no. of attributes used to differentiate all the tuples of the relation is called a key. For example in Table 1

	Table 1

	SID
	CID
	Sname
	Marks
	Class
	City

	S1
	C3
	Ankit
	98
	12th
	Bhiwani

	S2
	C4
	Pooja
	89
	10th
	Hansi

	S3
	C5
	Komal
	89
	6th
	Bhiwani

	S4
	C1
	Ankit
	78
	6th
	Ujjain


{SID}      :key in Table 1 ⇒ Because It recognize the tuple uniquely.
{SID, CID} :can be the key but SID is only able to differentiate that is 

             is a key. So, no need of CID.
Different Types of Database Keys in DBMS –

· Simple Key
· Compound Key/Composite Key/Concatenated Key
· Primary Key
· Super Key
· Candidate Key
· Alternate Key/Secondary Key
· Foreign Key
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 −

· Select

· Project

· Union

· Set different

· Cartesian product

· Rename

We will discuss all these operations in the following sections.

Select Operation (σ)

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

Notation − σp(r)

Where σ 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 − =, ≠, ≥, < ,  >,  ≤.

For example −

σsubject = "database"(Books)

Output − Selects tuples from books where subject is 'database'.

σsubject = "database" and price = "450"(Books)

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

σsubject = "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 (∏)

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

Notation − ∏A1, A2, An (r)

Where A1, A2 , An are attribute names of relation r.

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

For example −

∏subject, author (Books)

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

Union Operation (∪)
It performs binary union between two given relations and is defined as −

r ∪ s = { t | t ∈ r or t ∈ s}

Notation − r U s

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 −

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

· Attribute domains must be compatible.

· Duplicate tuples are automatically eliminated.

∏ author (Books) ∪ ∏ 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 not in s.

∏ author (Books) − ∏ author (Articles)

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

Cartesian Product (Χ)

Combines information of two different relations into one.

Notation − r Χ s

Where r and s are relations and their output will be defined as −

r Χ s = { q t | q ∈ r and t ∈ s}
σauthor = 'tutorialspoint'(Books Χ Articles)

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

Rename Operation (ρ)

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 ρ.

Notation − ρ x (E)

Where the result of expression E is saved with name of x.

Additional operations are −

· Set intersection

· Assignment

· Natural join
2 mark
Define Relational database

Relational  database consist of a collection of table  each of which is assigned a  unique name. a row in a table represents a relationship.

Define superkey

                           A super key is a set of one or more  attribute that taken collectively allow us to identify uniquely a tuble in the relation. 

Candidate key

                    We are often interestedin  superkey  for  which no proper subset is a superkey such minimal superkeys are called candidate keys.

Primary key:

                    We shall use the term primarykey to denote a candidate key that is chosen by the database designer as the principal means of identifying tuples within a relation.

Foreign key

                  This attributes is called a foreign key from r1,referencing r2. The relation r1 is also called the referencing relation of the foreign key dependency, and r2 is called the referenced relation of the foreign key.

Relational query language

                  A querylanguage is a language in which a user request information from the database.These language areusually on alevel higher than that of the standard programming language.Query language can be categorized as either procedural or non procedural.

                                (or)

                 Relational query language define as the set of operation that operate on table and output table as the result. These operation can be combined to get expression that express desired query.

Relational algebra

                 The relational algebra provides a set of operation that take one or more relation as input and return a relation as an output.Practical query languages such as sql are based on the relational algebra,but add a number of  useful syntactic features
BASIC RELATIONAL ALGEBRA OPERATION
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   STUDENT:

	S.NO
	Name
	Class 
	Game

	1
	Janet
	Mbbs
	Hockey

	2
	Lavanya
	BE
	Basketball

	3
	Dayana
	BE
	Volleyball


Sports:
	S.NO
	GAMES
	CITY NAME

	6
	B.BALL
	Trichy

	3
	Hockey
	Tiruvarur 

	4
	Tennis
	Tanjore
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:

             Used to select the tuples in single relation
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 predicate(relation)

Eg:
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 Name=janet(student)
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):

             Display attributes from relation
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predicate(Relation)

 Eg:
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 game(sports)
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 city name,game(Sports)

          It Aviod duplicates.
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):

           Union means is going to relates or combine the two relation and eliminate the duplicates.

