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Entity Relationship Model 

 

1. A Data Model is a logical map of data which represents the inherent properties of the 

data independently of software, hardware, or machine performance considerations. It 

provides the analyst with a static view of data of interest so that this model could be used in 

designing data stores, and in designing procedures for updating, and deleting the data. 

 

2. An Entity Relationship Diagram (or Model) (ERD) is a diagram representing entity 

types and the associations (called relationships) between them, and certain properties of the 

relationship such as its cardinality and name. 

 

3. An Entity is a person, object, place, event etc that has characteristics (or attributes) of 

interest to the enterprise under study; further, an entity is something about which we store 

data. Examples are: customer, part, company, machine, invoice, salesperson, shop order, 

shift report. 

 

The set of all possible persons, objects etc described by the same set of characteristics is 

called an entity type; each member of an entity type is an entity instance. For example all 

employees employee no.1, employee no.2, etc belong to the entity type employee; employe 

no.1, employee no. 2 are called instances of employee. The term entity stands for both 

entity type and entity instance. The exact meaning should be inferred from the context. 

 

4. An attribute or data item is a type of characteristic or property describable in terms of a 

value that entities of a given type possess. For example, colour is an attribute that can be 

used to describe the entity part. The value of an attribute is not to be confused with the 

attribute itself, even though the term attribute is used to denote either of these. For example, 

the value of the attribute colour for a certain instance of the entity part might be red, and in 

another instance blue.  

 

5. A Relationship is an association between one or more entities. In order to make a data 

model meaningful, we need to store data not only about entities but also about which 

relationship exists among which entities. Consider for example, three entities customer, 

part, and purchase order. A customer can be associated with a purchase order by virtue of 

the fact that the customer has placed it. Thus we can say that there is a relationship between 

the two entities customer and purchase order, and we can assign a name to this relationship, 

say places. This of course does not imply that each instance of customer or of purchase 

order is necessarily participating in the relationship. All it means is that at least some 

instances of customer are likely to be associated with atleast some instances of purchase 

order. Further details, especially in the form of cardinality, are to be incorporated in the 

description to gain a fuller understanding of this relationship.  
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Note that the name of a relationship by itself does not convey any meaning about the 

relationship, although the analyst should try his or her best to assign meaningful names; all 

that a name serves is the purpose of distinguishing one relationship from another. 

 

6. Naming conventions. Nouns, such as customer, supplier, product, company, and teacher 

are used to name the entities and verbs, such as buys, sells, contains, owns, manages, are 

used to name relationships. The names are entirely chosen by the user; the user has to 

ensure that the names are unique; that is, two different entities or relationships should not 

be referred with the same name. 

 

7. Cardinality of a relationship. This tells us, in a given relationship, for one instance of an 

entity, at most how many instances of another participating entity are connected. The 

different types of cardinality are 1 to 1 (or 1:1), 1 to many (1 : M or 1: N), and many to 

many (M:N or M:M or N: M).  

 

Examples of different types of cardinality. Suppose that in the data model of a college 

hostels we say that there is a one to one relationship called resides between the two entities 

student and room; this means that given a student there can be at most one room associated 

with him or her, and given a room, there can be at most one student associated with it. On 

the other hand, suppose we say that the student : room cardinality of the resides relationship 

is specified as N: 1. Then, this means that for one student there can be  at most one room, 

whereas for one room there can be many ( ie one or more) students. Lastly, suppose there is 

a relationship called registered between student and course, and that the cardinality of 

student : course is many to many in this relationship; this implies that a student can 

participate in many courses, and a course can be participated in by many students.  

 

8. Membership class of an entity in a relationship could be either mandatory or optional. If 

an entity type is such that an instance of it cannot exist without participating in a given 

relationship, then the entity's membership in the relationship is said to be mandatory; 

otherwise, the membership is said to be optional.  

  

8. Diagramming notations. There is no single standard for the notation of the Entity 

Relationship Diagrams. We describe below three different notations, and even these are not 

strictly universal. In all the notations, an entity is denoted by a rectangular box, and a 

relationship by a line connecting the entities. 

 

A. Chen's notation. The name of a relationship is enclosed in a diamond that is placed on 

the relationship line. The cardinality information is written at either end of the relationship 

line. 

 

The following diagram depicts the relationship between customer and order, where a 

customer is associated with an order if the order is placed by him/her. The cardinality 

information means that a customer places (at most) many orders, and an order is placed by 

one customer. 
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B. Martin's notation. The name of a relationship is written alongside the relationship line. 

The cardinality information is written at either end of the line; here we also include, in 

addition to at most, whether none(0) is permitted. Thus, we always denote 0 /1 or many. 

The 0 and 1 are indicated by the same symbols, whereas many is indicated by a crow foot 

or by two arrow heads. 

 

CUSTOMER ORDER PRODUCT

PLACES
CONTAINS

CUSTOMER ORDER PRODUCT

PLACES
CONTAINS

Crow-foot notation

Arrow notation  
 

We show above the situation where a customer can place 0 or more orders, where as an 

order is associated with one customer; and a product is associated with zero or many 

orders, whereas an order contains one or more products. 

 

 

C. Howe's notation.This is like Chen's notation except for the following difference: 1. The 

name of a relationship is indicated alongside the relationship line, 2. We indicate the 

membership class of an entity in a relationship, that is whether or not an instance has to 

necessarily (mandatorily) participate in it. If the membership class of an entity is 

mandatory, then the relationship line is slightly extended into the entity box and is ended 

with a dot.   
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9. Some special relationships. 

 

A. Reflexive relationship. A relationship is said to be reflexive if an entity type has a 

relationship with itself. This, of course does not mean that an instance of the entity is 

associated with itself; all it means is that an instance of the entity can be associated with 

some other instance(s) of the same entity type. For example, consider the case where a 

product uses some other products as its components. Then this association can be modelled 

as a relationship, call it uses, which is directed from the product entity to product entity 

itself. 

 

B. Sub-type relationship. When two entity types A and B are such that one of them, say B, 

has all the attribute types of the other one, A, plus a few additional attributes, then 

B is said to be a sub-type of A and the relationship is-a is said to exist between the two, A 

and B.  Consider, for example, an entity type called vehicle, and two other types called 

scooter and car. Some economy can be achieved by showing that is-a relationship exists 

between vehicle and car, and between vehicle and scooter. 

 

C. N-ary relationship. The most common relationship is that in which two entity types 

participate; such a relationship is called a binary relationship. It is possible to have a 

relationship which exists between more than two entity types. Such a relationship is in 

general called an n-ary relationship. Specifically the relationship which exists between 

three entity types is called a ternary relationship. For example, suppose we have three 

entity types, company, product and country. The fact that a company sells some of the 

products in some specific countries can be depicted by establishing a ternary relationship 

called exports between these three entity types. 

 

D. Dependendent relationships. In some ERDs, extra notation is used to show dependency 

between two (or more) relationships. For instance, consider two relationships R1 and R2, 

R1 between A and B, and R2 between A and C. Suppose, it is the case that an instance of A 

can participate in R1 or R2 but not both; in that case the dependency between R1 and R2 is 

said to be of type OR, and is depicted with a special symbol.  
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Exercises on ERD . 

 

1. In a manufacturing organization, the final products are made up of one or more 

assemblies, and  an assembly is inturn made up of other assemblies and raw-materials.  A 

raw material can be used in more than one assembly. Similarly, an assembly can be used in 

more than one final product.The company wants to computerise its product structure 

details, as a part of its manufacturing information system. Draw an ERD for this company. 

Clarify your assumptions. 

 

2.  A bank offers its customers four different types of savings accounts, each account 

having its own rules related to the minimum amount of balance to be maintained, the 

interest rate offered, the number of withdrwals permitted in a week etc. A customer can 

have more than one account with the bank. Joint accounts (ie those which can be operated 

by more than one customer ) are also possible. Each account is given a unique account 

number.  Draw an entity relationship diagram , which would be of help in computerising 

the savings accounts of this bank. 

 

3. The placement office of a university wants to create a database of its transactions. Every 

year it receives announcements of jobs from various companies. A company’s placement 

announcement gives a list of jobs for which it invites applications. A student can apply for 

any number of jobs for which he/she is suited. Each company shortlists the candidates to be 

interviewed and conducts interviews as per the schedule drawn up by the placement office. 

The results of the interviews (selected/rejected, salary offered etc) are also to be stored in 

the data base. Draw an ERD  for the above purpose. 

 

 

4. Consider the following ERD to reflect the relationships between student, teacher, course, 

and class room entities. Can you answer the follwing questions from the information given 

by this diagram? Assume that the names of the entities and relations are self explanatory. 
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a. Is it necessary for a teacher to teach at least one course during an year? 

 

b.  Who is a students supervisor? Is he/she the instructor of  one of the courses taken by the 

student? 

 

c. Can the different modules of a course be taught in different classrooms? 

 

d. Is it true a teacher cannot teach more than one course? 

 

e. Can a student register for more than one course? 

 

 

 


