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Relational Model 

A relational model was propounded by E(Edgar).F 

(Frank).Codd of IBM in 1972. The basic concept in 

relational model is that of a relation. 

 A Relation can be viewed as a table which has the 

following properties. 

Properties 1:  It is column homogeneous.  In other 

words, in any given column of a table, all items are of 

the same kind. 

Properties 2:  Each item is a simple number or a 

character string. That is, a table must be in 1NF. 

Properties 3:  All rows of a table are distinct. 

Properties 4: The ordering of rows within a table is 

immaterial. 

Properties 5:  The column of a table are assigned 

distinct names and the ordering of these columns is 

immaterial. 

 

 S# - Supplier No 

 P# - Product No 

 Scity - Supply city 

 

  

S# P# Scity 

10 1 Sasaram 

10 2 Sasaram 

11 1 Sasaram 

11 2 sasaram 
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Entity-Relationship [E-R] Model:- 

Entity-Relationship Model [E-R Model] is an important 

tool to understand the various aspects of the database 

that we are designing.  This is the popular model used 

for higher-level conceptual design of the database.  

This model has simple concepts that can be used to 

describe a database designs.  It also has notation for 

diagrammatically representing the design. 

  The Entity-relationship model for data uses 

three features to describe data.  These are: 

1.  Entity -  It specifies the distinct real world item 

 in an application. 

2. Relationships -  It connects entities and represent 

 meaningful dependencies between them. 

3. Attributes- It specifies properties of entities and 

 relationship. 

 

Now we will illustrate these terms with an example.  A 

vendor supplying items to a company, for example is an 

entity.  The item he supplies is another entity.  A 

vendor and an item are related in the sense that a 

vendor supplies an item.  The act of supplying defines a 

relationship between a vendor and an item. 

  An entity set is a collection of similar 

entities.  We can thus define a vendor set and an item 

set.  Each member of an entity set is described by some 

attributes.  For example: 

 A vendor may be described by the attributes    

   [vendor_code, vendor_name, address].   

 An item may be described by the attributes  

   [item _code, item_name].   
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DEPARTMENT 

MANAGER 

 Relationship can also be characterized by a number 

of attributes.  The relationship supply can be described 

by the attributes  

   [order_no,  date_of_supply] 

Entities and attributes:- 

All such items about which relevant information is 

stored in the database are called entities.  They may be 

tangible such as an employee, a component in an 

inventory or a space or it may be intangible such as  

event, a job description, identification numbers. 

  The qualities of the entity which we store as 

information are called attributes.  An attribute may be 

expressed as a number or text. 

 

Relationship between entity sets: 

The relationship between entity sets may one-to-one 

[1:1], one-to-many [1:M], many-to-one [M:1] or many-to-

many [M:N]. 

  The [1:1] relationship between entity sets E1 

and E2 indicates that for each entity in either set 

there is at most one entity in the second set that is 

associated with it.  The relationship between a 

DEPARTMENT and a MANAGER is usually one-to-one.  There 

is only one manager per department and a manager manages 

only one department.  This entity-relationship between 

entities is shown as   
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MANAGER 

EMPLOYEE 

The [1:M] relationship from entity set E1 to E2 

indicates that for an occurrence of the Entity from the 

set E1, there could be zero, one or more entities from 

entity set E2 associated with it.  A one-to-many 

relationship exists from entity MANAGER to the entity 

EMPLOYEE because there are several employees reporting to 

the manager. 

 A reverse relationship form Employee to MANGER would 

be [M:1],since many employee may be supervised by a 

single manager. 

 

 

 

 

 

 

 

In M:N relationship between entity set E1 and E2 there 

is no restriction to the number entities in one set 

associated with an entity  in the other set.  The 

relationship between the entity EMPLOYEE and the entity 

PROJECT can be derived as follows:  Each employee could 

be involved in a number of different project and a 

number of employee could be working on a given project.  

The relationship between employee and project is many-

to-many. 

 

 

   

  

Emp1 

Employee project 

Emp2 Emp3 

Proj1 Proj3 Proj4 Proj2 
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Entity Relationship [E-R] Diagram - The database 

structure employing the E-R model is usually shown 

pictorially using entity-relationship diagram.  In the 

entity-relationship diagram entities are represented by 

rectangles and relationships by a diamond-shaped box and 

attributes by ellipses or ovals. 

 

 

 

 

 

 

Following E-R Diagram for vendor, item and their 

relationship is illustrated. 

  

 

Entity 

 

Attributes 

 

SUPPLY 

VENDOR 

ITEM 

Vendor-Address Vendor_Code Vendor_No 

Qty_supplied Vendor_Code 

Item_Name 

Order_No 
Date_of_supply 

Price_per_unit Item_Code 
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Abstraction:-  Abstraction is a simplification mechanism 

used to hide superfluous details of a set of objects, it 

allows one to concentrate on the properties that are of 

interest to the application.  Such as, car is an  

abstraction of a personal transportation vehicle it does 

not reveal details about model, year, colour and so on.  

Vehicle itself is abstraction that includes the types 

car, truck, bus etc. 

 There are two main abstraction mechanism 

used to model information.  

 

 1)  Generalization 

          & 2)  Aggregation 

 

1)  Generalization:-  Generalization is the abstracting 

process of viewing set of objects as a single general 

class by concentrating on the general characteristic of 

the constituent sets while suppressing or ignoring their 

differences.  It is the union of lower-level entity type 

for the purpose of producing higher level entity type. 

For example, student is a generalization of graduate or 

undergraduate, full time or part time student. 

 Specialization is the abstracting process 

of introducing new characteristics to an existing class 

of objects to create one or more new classes of objects.  

This involves taking a higher-level entity and using 

additional characteristics, generating lower level 

entities.  The lower level entities also inherit the 

characteristic of the higher-level entity.  

Specialization may be seen as the reverse process of 

generalization. 

 Both Generalization and Specialization are 

illustrated in the following figure. 
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    [Fig-b] 

    

 

 

 

 

 

 

 

 

 

 

Aggregation:-  Aggregation is a process of compiling 

information on an object, thereby abstracting a higher 

level object.  In this manner, the entity person is 

derived by aggregating the characteristics name, address 

and social security number. Another form of aggregation 

is abstracting a relationship between object and viewing 

the relationship as an object. Example of aggregation is 

shown on the next page. 

 

 

 
 

 

 

       [Fig-a] 

REGISTRATION 

 

 

 

TEACHING CASULA 

IS A IS A 

FACULTY STAFF 

IS A IS A 

Employee 

FULL_TIME 
EMPLOYEE 

PART_TIME 
EMPLOYEE 

 

IS A IS A 

PERSON 

ADDRESS S_S_N NAME 

ENROLLEMNT STUDENT COURSE 
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Anomalies in a Database 

• Redundancy:-  The aim of the database system is to 

reduce redundancy, meaning that information is to be 

stored only once.  Storing information several times 

leads to the waste of storage and increase in the 

total size of the data stored. 

 Update to the database with such 

redundancy have a potential of becoming inconsistent as 

explained below. 

• Update Anomalies :- Multiple copies of the same fact 

may lead to update anomalies or inconsistencies when 

an update made and only some of multiple copies are 

updated.  Thus in the given relation stdinf [Name, 

Course, Phone_no, Major, for, Grade] a change in the 

phone_no of Jones must be made, for consistency, in 

all tuples pertaining to the student Jones.  If one 

of the three tuples is not changed to reflect the 

new phone_no of Jones there will be an inconsistency 

in the data base. 

Name Course Phone_no Major Prof Grade 

Jones 353 237-4534 Comp Sci. Smith A 

Singh 329 427-7390 Chemistry Turner B 

Jones 328 237-4534 Comp Sci. Clark B 

Martin 456 388-5183 Physics James A 

Dulles 293 371-6259 Deci. Sci. Cook C 

Duke 491 823-7293 Mathematics Lamb B 

Duke 356 823-7293 Mathematics Bond In Progress 

Jones 492 237-4539 Comp Sci. Cross In Progress 

Baxter 379 839-0827 English Broes C 

 

 

Name Course Phone_no Major Prof Grade 
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• Insertion Anomalies:- If the only relation in the 

database showing the association between a faculty 

member and the course he or she teaches, the fact 

that a given professor is teaching a given course 

can not be entered in the database unless a student 

is registered in the course.  If another relation 

also establishes a relationship between a course and 

a professor who teaches that course the information 

stored in these relation has to be consistent. 

• Deletion Anomalies:- If the only student registered 

in a given course discontinues the course, the 

information as to which professor is offering the 

course will be lost if this is the only relationship 

in the database showing the association between the 

faculty member and the course he or she teaches.  If 

another relation in the database also establishes 

the relationship between a course and a professor 

who teaches that course, the deletion of last tuple 

stdinf or a given course will not cause the 

information about the course’s teacher to be lost. 


