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	1. Relational Model and  Relational
Algebra
 


	2. Relational Model Concepts
3.1  Relational Model Concepts :
 1.Attribute: Each column in aTable.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.
 


	3.  6. Cardinality:  Total number of rows present in theTable.
 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. Domain: A domain definition specifies the kind of data
represented by the attribute.
 


	4. CUSTOMER Table name  is Relation name
Degree( No of Columns)=4
Cardinality (No of
Rows)=
 


	5. The characteristic of  a relation are as follows:
3.1.1 Ordering of tuples in a relation r(R)
 Relation is defined as a set of tuples (even though they appear to
be in the tabular form).
 Elements have no order among them.
 


	6. No duplicate tuples
  A relation cannot contain two or more tuples which have the
same values for all the attributes. i.e., In any relation, every row is
unique.
 There is only one value for each attribute of a tuple.The
tuple should have only one value.
 Values in tuple: AllValues are considered Atomic ( Indivisible).
A Special null value used to represent values that are unknown.
 


	7. 3.2. Relational model  Constraints
Integrity Constraints :
 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.
Categories of Integrity Constraints
1. Inherent Model Based Constraints
2. Schema based Constraints
3. Application based constraints
4. Data Dependencies Constraints
 


	8. 3.2.1 Inherent Model  Based Constraints :
 Constraints that are inherent in the data model are called as
Inherent Model Based Constraints.
Ex:The constraints that a relation cannot have duplicate tuples in
an inherent constraints.
3.2.2 Schema based Constraints :
 Constraints that can be directly expressed in the schemas of the
data model, using DDL (Data Definition Language).
 Schema-based constraints include four constraints.
I. Domain constraints
II. Entity integrity constraints
III. Referential Integrity Constraints
IV. Key constraints
V. Constraints on NULLs,
 


	9. I. 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.
 Every domain must contain atomic values(smallest indivisible
units) which means composite and multi-valued attributes are
not allowed.
 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.
 



	11. II. 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.
 


	12. III. Referential Integrity  Constraints :
 A referential integrity constraint is specified between two tables.
 In the Referential integrity constraints, if a foreign key inTable 1
refers to the Primary Key ofTable 2, then every value of the
Foreign Key inTable 1 must be null or be available inTable 2.
 


	13. IV. Key constraints  :
 Keys are the entity set that is used to identify an entity within
its entity set uniquely.
 An entity set can have multiple keys, but out of which one key
will be the primary key.A primary key can contain a unique
and null value in the relational table.
 


	14. V. Constraints on  NULLs :
 We can specify whether an attribute can have NULL or not using this
constraint.
 For example, if we do not want a NULL value for the student’s name
then we can specify and constraint it using NOT NULL.
3.2.3 Application based constraints :
 Constraints that cannot be directly applied in the data model's schemas.
These are known as application-based or semantic constraints.
 Expressed and enforced by application program.
 Ex: Student can not have a phone number more than 10 digits.
3.2. 4 Data Dependencies Constraints :
 It includes functional dependencies and multi valued dependencies they
are used mainly for testing the “goodness” of the design of a relational
database and are utilized in a process of normalization.
 


	15. 3.3 Relational Databases  and Relational Databases Schemas
3.3.1 Relational Databases:
Relational Database is a database system that stores and retrieves data in a
tabular format organized in the form of rows and columns.Therefore a
relational database is a collection of relations with distinct relation names.
3.3.2 Relational Databases Schemas:
A relational database schema is the collection of schemas for the
relations in the database
A database state that does not obey all the integrity constraints is
called an Invalid state
A state that satisfies all the integrity constraints is called a Valid
state.
Ex: If R is the name of a relation and A1,A2,… and is a list of
attributes representing R then R(A1,A2,…,an) is called a relational
schema.
 


	16. Relation schema for  student: STUDENT(rollno:integer,
name:string, city:string,age:integer)
 Relation Instance: A relational instance denoted as r is a
collection of tuples for a given relational schema at a specific point of
time.
Ex: Student :
Rollno Name City Age
1 Arjun Banglore 20
2 Ram vijayawada 19
 


	17. 3.4 Operations on  Relations
The operations of the relational model can be categorized into:
 Retrieval operation
 Update operation
 Retrieval operations on Relations:
Retrieval operations are performed on the relation to extract required
information from relational database.
SELECT operation is one of the example for retrieval operation.
 Update operations on Relations:
There areThree basic update operations on relations:
Insert: Insert is used to insert new tuple or tuples in a relation.
Delete: Delete is used to delete tuples
Modify: (or Update) is used to change the values of some attributes in
existing tuple.
 


	18. Employee :
Department:
Eno Ename  Dno Ephone Salary
101 Ashwini 10 9710185288 40,000
102 spandana 20 9845639854 50,000
103 Charan 30 9449856972 60,000
 


	19. Transactions and Dealing  with ConstraintViolations :
3.4.1The Insert operation:
 The SQL INSERT statement is used to insert a single or
multiple data in a table. Insert can be violate any of the four
types of constraints as described below.
EX : insert<101,“Ashwini”,10, 9710185288, 40,000> into
employee.
 This insertion satisfies all constraints, so it is acceptable.
EX: insert<101,“Ashwini”,10, 9710185288, 40,000,“Java
project”> into Employee
 Is insertion operation not possible because it violates domain
constraint as it has entity “Java project” which does not
corresponding any attribute in the original EMPLOYEE
relation
 


	20. EX: insert<102, “Spandana”,10,  9720685288, 45,000> into
Employee
 This insertion violates the key constraint because another tuple
with the same Eno value already exists in the EMPLOYEE
relation, so it is rejected.
Ex: insert< “charan”,20, 9758998743> into Employee
 Entity integrity can be violated if the primary key of the new tuple
is null.
 In this operation, the DBMS could ask the user to provide a value
for Eno and could accept the insertion if a valid Eno value was
provided.
EX: insert<104, “”,40, 9448050836, 30,000> into Employee.
 This insertion operation violates the referential integrity
constraint specified on Dno because the Dno = 40 of EMPLOYEE
does not exist in the DEPARTMENT relation at all
 


	21. 3.4.2The Delete operation:
The  Delete operation is used to delete tuples from the relation.The
Delete operation can violate only referential integrity, if the tuple
being deleted is referenced by the foreign keys from other tuples in
the database.
EX: 1. Delete the EMPLOYEE tuple with Eno =101 and Dno = 10
This deletion is acceptable.
2. Delete the DEPARTMENT tuple with Dno = 20
This Deletion is not acceptable, because tuples in EMPLOYEE refer
to this tuple. Hence, if the tuple is deleted, referential integrity
violations will result.
 


	22. 3.4.3The Modify Operation:
  The Update (or modify) operation is used to change the values of
one or more attributes in a tuple or tuples of some relation R.
 Updating an attribute that is neither a primary key nor a foreign key
usually causes no problems.
 Modifying a primary key value is similar to deleting one tuple and
inserting another in its place, because we use the primary key to
identify tuples.
EX: 1. Update the SALARY of the EMPLOYEE tuple with Eno = 101
to 60000
Acceptable
2. Update the DNO of the EMPLOYEE tuple with Eno = 103 to 40
Unacceptable, because it violates referential integrity. i.e, Dno =
40 does not exist in the DEPARTMENT table.
 


	23. 3.5 Relational Algebra
  RELATION ALGEBRA: Relational algebra is a set of basic operations
used to manipulate the data in relational model.
 Relational algebra is a theoretical concept based on the set theory in
mathematics. Relational algebra is a formal query language that can
be used to retrieve information from the relational database that is
designed using the relational data model.
 These operations enable the user to specify basic retrieval request.
The result of retrieval is anew relation, formed from one or more
relation. These operation can be classified in two categories.
Unary Relational Operations
 Some operators of relational algebra are unary that is they operate
only on one relation.
Binary Relational Operations
 some operators are binary that is they operate on two relations.
 


	24.  Relational Algebra  Operations From SetTheory
UNION (υ)
INTERSECTION ( ),
DIFFERENCE (-)
CARTESIAN PRODUCT ( x )
 Unary Relational Operations
SELECT (symbol: σ)
PROJECT (symbol: π)
RENAME (symbol: ρ)
 Binary Relational Operations
JOIN
DIVISION
 


	25. 3.5.1 Relational Algebra  Operations From SetTheory:
Union :
 Two relations P(A1,A2…,AN) and Q(B1,B2…BN) are said to be
union compatible if they have the same degree n and domains of
the corresponding attributes are also the same.
 In Simple, the union operation combines two sets of rows
into a single set composed of all the rows in either or both of
the two original sets.
 


	26. R= P U  Q
The result relation R contains tuples that are in either P or Q
or in both of them.The duplicated tuples are eliminated.
 


	27. Intersection (^)
The result  of this operation, by P ^ Q, is a relation that includes
all tuples that are in both P and Q
R = P ^ Q
The insertion of two tables rules in a third table containing all
the tuples that are in both relations.
 


	28. Difference (Minus)(-)
 The  difference of two tables is a third table containing all the
rows, which are in the first table but not in the second.
 The result of this operation, denoted by P – Q, is a relation
that includes all tuples that are in P but not in Q
R = P – Q
 


	29. Cartesian Product (*)
  On applying CARTESIAN PRODUCT on two relations that is on two sets of
tuples, it will take every tuple one by one from the left set(relation) and will
pair it up with all the tuples in the right set(relation).
 So, the CROSS PRODUCT of two relationA(R1, R2, R3, …, Rp) with
degree p, and B(S1, S2, S3, …, Sn) with degree n, is a relation C(R1, R2,
R3, …, Rp, S1, S2, S3, …, Sn) with degree p + n attributes.
 CROSS PRODUCT is a binary set operation means, at a time we can apply
the operation on two relations.
 The Cartesian product of two relations is the concatenation of tuples
belonging to the two relations.A new resultant relation scheme is created
consisting of all possible combinations of the tuples.
 If R = P * Q where a tuple r belongs R .
 The scheme of the result relation is given by R = P || Q
 The degree of the result relation given by |R| = |P| + |Q|
 The Cardinality of the result relation given by |R| = |P| * |Q|
 


	30.  the symbol‘✕’  is used to denote the CROSS PRODUCT operator.
 Example:
Consider two relations STUDENT(SNO, FNAME, LNAME) and
DETAIL(ROLLNO,AGE) below:
 


	31. 3.5.2 Unary Relational  Operations
1. Projection (∏)
 The PROJECT operation selects certain columns from the table and
discards the other columns.
 If the user is interested in only certain attributes of a relation, then
the PROJECT operation is used to project the relation over these
attributes only.
 The result of the PROJECT operation can hence be visualized as a
vertical partition of the relation into two relations.
1. One has the needed columns (attributes) and contains the result of
the operation
2. The other contains the discarded columns
 


	32.  In general,  the project operation is denoted by
Syntax: ∏<attribute list>(R)
Where, ∏(pi) – represent the PROJECT operation
<attribute list> is the desired list of attributes from the
attributes of the relation R
Ex: Consider the relation S1
 


	33. 1.For Ex, to  list each employee’s age, we can use the PROJECT
operation as follows:
∏age (S1)
2.To list all employee’s Sid andAge, the PROJECT operation can be
written as
∏Sid,Age (S1)
 


	34. 2. SELECT Operation
  This is an operation that selects only some of the tuples of the
relation. Such an operation is known as a selection operation.
 One can consider the SELECT operation to be a filter that keeps only
those tuples that satisfy a qualifying condition.
 The SELECT operation can also be visualized as horizontal partition
of the relation into two sets of tuples – those tuples that satisfy the
condition and are selected, and those tuples that do not satisfy the
condition and are discarded .
Syntax: <selection condition>(R)
Where the symbol (sigma) is used to denote the SELECT
operator and the selection condition is Boolean expression.
 



	36. 3. Rename Operator
  The rename operator is a unary operator and works on a single relation. It
returns the same relation provided to it in the argument but with a
different name which is also specified in the expression.The symbol of
rename operator is represented by ρ.
3.5.3 Binary Relational operations
I ) JOIN (∞)
 The join operation is one of the most useful operations in relational algebra and
is the most commonly used way to combine information from two or more
relations
 Rows of two tables are combined based on the given columns(s) values.
The tables being joined must have one common column.
 The generic join operator (called theTheta join is: ∞ )
 It takes arguments as the attributes from the two relations that are to be
joined.
 The join condition can be = < > ≤ ≥ ≠
 When the join condition operator is = then we call this an Equijoin.
 


	37. Types of Join
1.Cross  Join 4. Non – Equi join
2. Equi Join 5.Outer Join
3.Natural Join 6. Self Join
EX: Consider the two relations EMP and DEPART to illustrate all
types of joins
 


	38. 1. Cross Join  : Each and every column of the first table will combine
with each and every column of the second table.
 


	39. 2. Equi Join:The  most used and important of the join is the Equi join,
also referred to as an INNER JOIN.
 The equi join joins two tables with a common column in which each
is usually the primary key.
 


	40. 3. Natural Joins:  A Natural join is nearly the same as the EQUIJOIN,
however the NATURAL JOIN differs from the EQUIJOIN by eliminating
duplicates columns in the joining columns.
The Join condition is the same, but the columns selected differ.The natural
join operator is (*)
 


	41. 4. Non –  Equi join: NON – EUQIJOIN joins two or more tables
based on a specified column value not equalling a specified column
value in another table.
 


	42. 5. Outer Join  : In the join operations so far, only those tuples from both
relations that satisfy the join condition are included in the output relation.
The OUTER JOIN includes other tuples as well according to few rules.
Three types of outer joins:
a. Left Outer Join - Left Outer Join includes all tuples in the left hand
relation and includes only those matching tuples from the right hand
relation.
 


	43. b. Right Outer  Join: Right Outer Join includes all tuples in the
right hand relation and includes only those matching tuples from the
left hand relation.
 


	44. c. Full Outer  Join: Full Outer Join includes all tuples in the left
hand relation and from the right hand relation.
 


	45. 6. Self Join
In  SELF JOIN a table is joined to itself.That is, each row of the table is
joined with itself and all other rows depending on some conditions. In other
words we can say that it is a join between two copies of the same table.
Ex: Self join works by joining a table with itself on a defined condition. For
example, let’s assume that we have a group of students and they have a best
friend relationship with some other student in the same table and we want to
know the name of the student and his friend.
 


	46. Now, in order  to get the name of each student along with his friend, we
can perform a self-join which will join the table something like this on
the condition that friend id is equal to student_id.
The Result table will look like
 


	47. II) DIVISION operation
The  division operator is used for queries which involve “all”
R1÷R2 = tuples of R1 associated with all tuples of R2.
Ex:To retrieve the employee ID (EID) of the employees working on
all projects.
From the two relation, need to retrieve the “all” the employees who
works on all the projects. i.e, employee who works on both PID1,
PID2.
Res EMPLOYEE ÷ PROJECT
 


	48. 3.6 Additional Relational  Operations
Some common database request which are needed in commercial query
languages for relational DBMSs cannot performed with the basic relational
algebra operations. These operations enhance the expressive power of the
relational algebra.
3.6. 1.Aggregate Functions and grouping:
 Certain type of request that cannot be expressed in the basic relational
algebra is to specify mathematical aggregate functions on collections of
values from the database.
 “Aggregation function takes a collection of values and returns a single
value as a result.”
 Examples of such function include retrieving the average or total salary of
employees or the total number of employee tuples.
 Common aggregate functions applied to attribute and tuples include.
1.SUM 2.AVERAGE 3.MAXIMUM 4. MINIMUM 5. COUNT
 


	49. Consider the relation  EMP has the following tuples:
 


	50. 3.6.2 Grouping :
Another  common type of request involves grouping, the tuples in a relation by the
value of some of their attributes and then applying an aggregate function
independently to each group.
EX:
1.To retrieve the number of Employees and their salary in each department.
In this relation we have 2 department that is dept1 & dept2
Syntax:
Grouping Attribute Function name attribute pair , Function name attribute pair ( R )
Dno COUNTssn , AVERAGE salary (EMPLOYEE)
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