
Teaching Scheme



Text Book: 

• 1. Database System Concepts, Abraham Silberschatz, Henry F. 

Korth & S. Sudarshan, McGraw Hill. 

• 2. SQL- PL/SQL by Ivan bayross 

• Reference Book: 

• 1. An introduction to Database Systems, C J Date, Addition-

Wesley. 

• 2. Understanding SQL by Martin Gruber, BPB 



UNIT - 1 

• Overview of database management 

• Introduction: data, database, database management, database 

management system, application of database, why database? , Data 

independence 

• Architecture: The three levels of architecture-Levels, mapping, 

Database users and DBA Brief overview of different types of model 

• Entity-Relationship model: 

• Introduction, An overview of the E/R model, E/R diagrams, 

Database design with the E/R model, extended E-R features –

generalization, specialization, aggregation, reduction to E-R 

database schema 





















































































Data Definition Language (DDL):

• DDL is used for specifying the database schema. Let’s 

take SQL for instance to categorize the statements that 

comes under DDL.

• To create the database instance – CREATE

• To alter the structure of database – ALTER

• To drop database instances – DROP

• To delete tables in a database instance – TRUNCATE

• To rename database instances – RENAME

• All these commands specify or update the database 

schema that’s why they come under Data Definition 

language.

http://beginnersbook.com/2014/05/sql-create-database-statement/
http://beginnersbook.com/2014/05/sql-drop-database-statement/


Data Manipulation Language (DML):

• DML is used for accessing and 

manipulating data in a database.

• To read records from table(s) – SELECT

• To insert record(s) into the table(s) –

INSERT

• Update the data in table(s) – UPDATE

• Delete all the records from the table –

DELETE

http://beginnersbook.com/2014/05/sql-select-query/
http://beginnersbook.com/2014/05/update-query-in-sql/
http://beginnersbook.com/2014/05/delete-query-in-sql/


Data Control language (DCL):

• DCL is used for granting and revoking 

user access on a database –

• To grant access to user – GRANT

• To revoke access from user – REVOKE

• In practical data definition language, data 

manipulation language and data control 

languages are not separate language; 

rather they are the parts of a single 

database language such as SQL.



• Database Model

• A Database model defines the logical 

design of data. The model describes the 

relationships between different parts of the 

data. Historically, in database design, 

three models are commonly used. They 

are, 

• Hierarchical Model

• Network Model

• Relational Model



Hierarchical Model

In this model each entity has only one parent but can have several 

children . At the top of hierarchy there is only one entity which is called 

Root. 





• Hierarchical Model The hierarchical data model 

organizes data in a tree structure. There is a hierarchy of 

parent and child data segments. This structure implies 

that a record can have repeating information, generally 

in the child data segments. Data in a series of records, 

which have a set of field values attached to it. It collects 

all the instances of a specific record together as a record 

type. These record types are the equivalent of tables in 

the relational model, and with the individual records 

being the equivalent of rows. To create links between 

these record types, the hierarchical model uses Parent 

Child Relationships. These are a1:N mapping between 

record types. This is done by using trees, like set theory 

used in the relational model, "borrowed" from maths. 



• For example, an organization might store information 

about an employee, such as name, employee number, 

department, salary. The organization might also store 

information about an employee's children, such as name 

and date of birth. The employee and children data forms 

a hierarchy, where the employee data represents the 

parent segment and the children data represents the 

child segment. If an employee has three children, then 

there would be three child segments associated with one 

employee segment. In a hierarchical database the 

parent-child relationship is one to many. This restricts a 

child segment to having only one parent segment. 

Hierarchical DBMSs were popular from the late1960s, 

with the introduction of IBM's Information Management 

System (IMS) DBMS, through the1970s. 







Network Model

the network model, entities are organised in a graph,in 

which some entities can be accessed through several path 









• Network Model The popularity of the network data model coincided 

with the popularity of the hierarchical data model. Some data were 

more naturally modeled with more than one parent per child. So, the 

network model permitted the modeling of many-to-many 

relationships in data. In1971, the Conference on Data Systems 

Languages (CODASYL) formally defined the network model. The 

basic data modeling construct in the network model is the set 

construct. A set consists of an owner record type, a set name, and a 

member record type. A member record type can have that role in 

more than one set, hence the multiparent concept is supported. An 

owner record type can also be a member or owner in another set. 

The data model is a simple network, and link and intersection record 

types (called junction records by IDMS) may exist, as well as sets 

between them . Thus, the complete network of relationships is 

represented by several pairwise sets; in each set some (one) record 

type is owner (at the tail of the network arrow) and one or more 

record types are members (at the head of the relationship arrow). 

Usually, a set defines a1:M relationship, although1:1 is permitted. 

The CODASYL network model is based on mathematical set theory. 



Relational Model

• In this model, data is organised in two-dimesional tables 

called relations. The tables or relation are related to 

each other. 



















• DBMS Architecture



Two tier architecture one person handle client..



he can’t handle many people at a same time





Opened restaurant



Cook has to make food only no need to manage customer waiter 

manages the customer





• 1. Physical Level

2. Conceptual Level

3. External Level



Architecture



• In the above diagram,It shows the architecture of 

DBMS.

• Mapping is the process of transforming request response 

between various database levels of architecture.

• Mapping is not good for small database, because it takes 

more time.

• In External / Conceptual mapping, DBMS transforms a 

request on an external schema against the conceptual 

schema.

• In Conceptual / Internal mapping, it is necessary to 

transform the request from the conceptual to internal 

levels.



1. Physical Level

• Physical level describes the physical storage structure of 

data in database.

• It is also known as Internal Level.

• This level is very close to physical storage of data.

• At lowest level, it is stored in the form of bits with the 

physical addresses on the secondary storage device.

• At highest level, it can be viewed in the form of files.

• The internal schema defines the various stored data 

types. It uses a physical data model.



2. Conceptual Level

• Conceptual level describes the structure of 

the whole database for a group of users.

• It is also called as the data model.

• Conceptual schema is a representation of 

the entire content of the database.

• These schema contains all the information 

to build relevant external records.

• It hides the internal details of physical 

storage.



3. External Level

• External level is related to the data which 

is viewed by individual end users.

• This level includes a no. of user views or 

external schemas.

• This level is closest to the user.

• External view describes the segment of 

the database that is required for a 

particular user group and hides the rest of 

the database from that user group.



Introduction to ER Model

• ER Model is a high-level data model, 

developed by Chen in 1976. This model 

defines the data elements and 

relationships for a specified system. It is 

useful in developing a conceptual design 

for the database & is very simple and easy 

to design logical view of data.Importance 

of ER Model

• ER Model is plain and simple for designing 

the structure.

• It saves time.



• Without ER diagrams you cannot make a database 

structure & write production code.

• It displays the clear picture of the database structure.

• ER Diagrams

• ERD stands for Entity Relationship diagram.

• It is a graphical representation of an information system.

• ER diagram shows the relationship between objects, 

places, people, events etc. within that system.

• It is a data modeling technique which helps in defining 

the business process.

• It used for solving the design problems.



Symbols of ER Diagram





• Types of Relationship Mapping

• Following are the types of Relationship 

Mapping,

1. One - to - One Relationship

2. One - to - Many Relationship

3. Many - to - One Relationship

4. Many - to - Many Relationship



• 1. One - to - One RelationshipIn One - to 

- One Relationship, one entity is related 

with only one other entity.

• One row in a table is linked with only one 

row in another table and vice versa.

For example: A Country can have only 

one Capital City.





• 2. One - to - Many RelationshipIn One -

to - Many Relationship, one entity is 

related to many other entities.

• One row in a table A is linked to many 

rows in a table B, but one row in a table B 

is linked to only one row in table A.

For example: One Department has many 

Employees.





• 3. Many - to - One RelationshipIn Many -

to - One Relationship, many entities can 

be related with only one other entity.

For example: No. of Employee works for 

Department.

• Multiple rows in Employee table is related 

with only one row in Department table.





• 4. Many - to - Many RelationshipIn Many 

- to - Many Relationship, many entities are 

related with the multiple other entities.

• This relationship is a type of cardinality 

which refers the relation between two 

entities.

For example: Various Books in a Library 

are issued by many Students.





Participation Constraints

• Following are the two types of 

Participation Constraints,

1. Total Participation

2. Partial Participation

1. Total ParticipationIn Total 

Participation, every entity in the set is 

involved in some association of the 

relationship.

• It is indicated by a double line () between 

entity and relationship.

For example: Every Department must 

have a Manager.





EER Model
• EER is a high-level data model that incorporates the extensions to 

the original ER model.

It is a diagrammatic technique for displaying the following 

concepts Sub Class and Super Class

• Specialization and Generalization

• Union or Category

• Aggregation

• These concepts are used when the comes in EER schema and the 

resulting schema diagrams called as EER Diagrams.Features of 

EER Model

• EER creates a design more accurate to database schemas.

• It reflects the data properties and constraints more precisely.

• It includes all modeling concepts of the ER model.

• Diagrammatic technique helps for displaying the EER schema.

• It includes the concept of specialization and generalization.

• It is used to represent a collection of objects that is union of objects 

of different of different entity types.





• A. Sub Class and Super ClassSub class and Super 

class relationship leads the concept of Inheritance.

• The relationship between sub class and super class is 

denoted with symbol.

• 1. Super ClassSuper class is an entity type that has a 

relationship with one or more subtypes.

• An entity cannot exist in database merely by being 

member of any super class.

For example: Shape super class is having sub groups 

as Square, Circle, Triangle. 

• 2. Sub Class Sub class is a group of entities with unique 

attributes.

• Sub class inherits properties and attributes from its super 

class.

For example: Square, Circle, Triangle are the sub class 

of Shape super class.





B. Specialization and Generalization

1. GeneralizationGeneralization is the process of 

generalizing the entities which contain the 

properties of all the generalized entities.

• It is a bottom approach, in which two lower level 

entities combine to form a higher level entity.

• Generalization is the reverse process of 

Specialization.

• It defines a general entity type from a set of 

specialized entity type.

• It minimizes the difference between the entities 

by identifying the common features.

For example:



In the above example, Tiger, Lion, Elephant can all 

be generalized as Animals.



2. Specialization

• Specialization is a process that defines a group 

entities which is divided into sub groups based 

on their characteristic.

• It is a top down approach, in which one higher 

entity can be broken down into two lower level 

entity.

• It maximizes the difference between the 

members of an entity by identifying the unique 

characteristic or attributes of each member.

• It defines one or more sub class for the super 

class and also forms the superclass/subclass 

relationship.



In the above example, Employee can be specialized as Developer or 

Tester, based on what role they play in an Organization.



C. Category or UnionCategory

• represents a single super class or sub class 

relationship with more than one super class.

• It can be a total or partial participation.

For example Car booking, Car owner can be a 

person, a bank (holds a possession on a Car) or 

a company. Category (sub class) → Owner is a 

subset of the union of the three super classes → 

Company, Bank, and Person. A Category 

member must exist in at least one of its super 

classes.





• D. AggregationAggregation is a process 

that represent a relationship between a 

whole object and its component parts.

• It abstracts a relationship between objects 

and viewing the relationship as an object.

• It is a process when two entity is treated 

as a single entity.



In the above example, the relation between College and Course is 

acting as an Entity in Relation with Student.







Data independence

• Data Independence

• A database system normally contains a lot of data in 

addition to users’ data. For example, it stores data about 

data, known as metadata, to locate and retrieve data easily. 

It is rather difficult to modify or update a set of metadata 

once it is stored in the database. But as a DBMS expands, it 

needs to change over time to satisfy the requirements of the 

users. If the entire data is dependent, it would become a 

tedious and highly complex job.

• Metadata itself follows a layered architecture, so that when 

we change data at one layer, it does not affect the data at 

another level. This data is independent but mapped to each 

other.





Logical Data Independence

• Logical data is data about database, that 

is, it stores information about how data is 

managed inside. For example, a table 

(relation) stored in the database and all its 

constraints, applied on that relation.

• Logical data independence is a kind of 

mechanism, which liberalizes itself from 

actual data stored on the disk. If we do 

some changes on table format, it should 

not change the data residing on the disk.



Physical Data Independence

• All the schemas are logical, and the actual 

data is stored in bit format on the disk. 

Physical data independence is the power 

to change the physical data without 

impacting the schema or logical data.

• For example, in case we want to change 

or upgrade the storage system itself − 

suppose we want to replace hard-disks 

with SSD − it should not have any impact 

on the logical data or schemas.



mapping
• (i) External-Conceptual mapping (ii) Conceptual-

Internal mapping 

• External-Conceptual Mapping 

• An external-conceptual mapping defines the 

correspondence between a particular external 

view and the conceptual view. The external-

conceptual mapping tells the DBMS which 

objects on the conceptual level correspond to 

the objects requested on a particular user's 

external view. If changes are made to either an 

external view or conceptual view, then mapping 

must be changed accordingly. 



• Conceptual-Internal Mapping 

• The conceptual-internal mapping defines the 

correspondence between the conceptual view 

and the internal view, i.e. database stored on the 

physical storage device. It describes how 

conceptual records are stored and retrieved to 

and from the storage device. This means that 

conceptual-internal mapping tells the DBMS that 

how the conceptual! records are physically 

represented. If the structure of the stored 

database is changed, then the mapping must be 

changed accordingly. It is the responsibility of 

DBA to manage such changes. 



Reduction to E-R database 

schema



Questions 

1) Define: Data, Database, DBMS, Data Redundancy.

3) Explain the purpose and application of DBMS. 

4) List the benefits of database approach. 

5) Describe various disadvantages of file system compared to Data base management 

system.

7) Explain different database users. 

8) What are the responsibilities of a DBA? 

11) Explain three level architecture of database system.

13) What is data independence? Explain the difference between physical and logical 

data independence with example



Questions 

• 1) What is mapping cardinalities? Explain it with real time examples.

• 3) Explain types of attribute with example

• 4) Explain Specialization feature of ER diagram with example.

• 5) Explain Generalization feature of E-R Diagram.

• 6) Explain aggregation operation of ER diagram.

• 7) Draw an ER diagram for exam system of INDUS UNIVERSITY.

• 8) Construct E-R diagram for a hospital with a set of patients and medical doctors.

• Associate with each patient a log of various tests and examinations conducted.



9) Construct E-R diagram of the bank. It provides different kinds of bank accounts. And 

loans. It operates number of branches.

10) Draw E – R Diagram for the School Management System.

11) Give Symbol used in E-R Diagram and Draw the E-R diagram of Library 

Management System.

12) Draw E-R diagram for supplier who supplies different parts. The parts are used in

different projects. Explain the mapping cardinality used. Assume suitable attributes.

13) Construct an E-R Diagram for an insurance company with a set of customers, each 

of whom owns number of cars, also each can have number of recorded accidents 

associated with it.

14) What is constraint in database? Explain types of constraints with suitable example.

15) Draw symbols for following in E-R diagram:

• a. Weak Entity set, Derived attribute, Multivalued

• b. Relationship Set, and Primary key attribute


