
 

 

Data Base Management System 
1. It is collection of interrelated data and a collection of programs to access that data. 
2. The data describe one particular enterprise. 
3. Database systems are designed to store large bodies of information.  

Database System Applications: Databases are widely used.  
 Banking, Airlines, Universities, Sales, Manufacturing, Finance 

File System: 
File Systems is the traditional way to keep your data organized in a way which is easy for 
physical access, whether it’s on your shelf or on the drives. Earlier people used to keep 
records and maintain data in registers and any alteration/retrieval to this data was difficult. 
When computers came, same agenda was followed for storing the data on drives. 

File System actually stores data in the form of isolated files which have their own set of 
property table and physical location on the drive and user manually goes to these locations to 
access the files. 

 
Data Abstraction 

1. Physical level: The lowest level of abstraction describes how the data are actually 
stored. 

2. Logical level (Conceptual Level") next-higher level of abstraction describes what data 
are stored in the database, and what relationships exist among those data. 

3. View level (External Schema Level): The highest level of abstraction describes only 
part of the entire database. 

 



 

 

Instance & Schema 
Databases change over time as information is inserted and deleted. 
  
Instance: The collection of information stored in the database at a particular moment is 
called an instance of the database.  
  
Schema:  The overall design of the database is called the database schema 

Physical Schema  describes the database design at the physical level 
        Logical Schema   describes the database design at the logical level 
 

Data Model 
A data model is a collection of conceptual tools for  

describing data  
data relationships 
data semantics (is the study of meaning in language) Ex: Destination/Last Stop 
consistency constraints (Limitations or Restrictions) 

 
Other Data Models are: 

 Hierarchical Data Model         (HDBMS) 
 Network Data Model               (NDBMS) 
 Relational Data Model        (RDBMS) 
 Object Relational Data Model (ORDBMS) 
 Object Oriented Data Model   (OODBMS) 

 

 
 
 
 
 
 
 
 



 

 

What is Entity, Relationship? 
 Entity:  

“Thing” or “Object” in the real world that is distinguishable from other objects.  
 Example: Savings Account, Student 
  

 Entity Set:  
Set of all Entities of same type 
Example: List SB Account holders, List Customers, List Students 
  

 Attribute:  
Description of Entity 
Example:  SB Account (Entity) - A/c Holder Name, Age, Address 

Student (Entity) - Student Name, Age, Sex, Class, Section 
 Relationship:  

Association among several Entities 
Example: SB Account Vs Customer 
  

 Relationship Set:  
Set of all Relationships of same type 
Example: SB Account Vs Customers 

 

    

 
 
 
 
 
 
 
 
 



 

 

ER Diagram 
 It is a conceptual model that gives the graphical representation of the logical structure 

of the database 
 It shows all the constraints and relationships that exist among the different 

components 

 
ER Representation 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
 



 

 

DB Languages 
Query: A query is a statement requesting the retrieval of information. The portion of a DML 
that involves information retrieval is called a query language. 
 
Data-Definition Language (DDL) 
We specify a database schema by a set of definitions expressed by a special language called a 
data-definition language (DDL). 

 
CREATE TABLE account 
(account-number CHAR(10), 
balance INTEGER) 

 
Data-Manipulation Language (DML) 
It is a language that enables users to access or manipulate data as organized by the 
appropriate data model. 
 
There are basically two types: 
 Procedural DMLs  

require a user to specify what data are needed and how to get those data. 
 Declarative DMLs (Non-procedural DMLs)  

require a user to specify what data are needed without specifying how to get those 
data 

 

 
 

 
 
 
 
 
 
 
 



 

 

DB System Structure 
 
 

 
 
 
 
 
 
 
 
 



 

 

DB Users and Administrators 

 

Naïve Users are unsophisticated users who interact with the system by invoking one of the 
application programs that have been written previously. 
  
Application Programmers are computer professionals who write application programs. 
Application programmers can choose from many tools to develop user interfaces. 
  
Specialized Users are sophisticated users who write specialized database applications that do 
not fit into the traditional data-processing framework. 
Data Base Administrators (DBA) 
A person who has such central control over the system is called a database administrator 
(DBA). 
  
The functions of a DBA include: 

 Schema definition 
 Storage structure and access-method definition 
 Schema and physical-organization modification 
 Granting of authorization for data access 
 Maintenance of Database 

 

Transaction Management 
A transaction is a collection of operations that performs a single logical function in a database 
application. Each transaction is a unit of both atomicity and consistency. 
  
 Atomicity: 

All-or-none requirement is called atomicity 
  
 Consistency: 

It is essential that the execution of the funds transfer preserve the correctness of the 
database. This correctness requirement is called consistency. 

  
 Durability: 

Finally, after the successful execution of a transaction, the new values must persist, 
despite the possibility of system failure. This persistence requirement is called 
durability 
 

Concurrency Control Manager 
When several transactions update the database concurrently, the consistency of data may no 
longer be preserved, even though each individual transaction is correct. It is the responsibility 
of the concurrency-control manager to control the interaction among the concurrent 
transactions, to ensure the consistency of the database. 



 

 

Storage Manager 

 
 
Thus, the storage manager is responsible for storing, retrieving, and updating data in the 
database. 

 It is a program module that provides the interface between the low-level data 
stored in the database and the application programs and queries submitted to the 
system 

 It is responsible for the interaction with the file manager. The raw data are stored 
on the disk using the file system, which is usually provided by a conventional 
operating system 

 Translates the various DML statements into low-level file-system commands 
  
The storage manager components include: 

1. Authorization and integrity manager 
Which tests for the satisfaction of integrity constraints and checks the authority of users 
to access data 

2. Transaction manager 
Ensures that the database remains in a consistent (correct) state despite system 
failures, and that concurrent transaction executions proceed without conflicting 

3. File manager 
Manages the allocation of space on disk storage and the data structures used to 
represent information stored on disk 

4. Buffer manager 
Responsible for fetching data from disk storage into main memory, and deciding what 
data to cache in main memory 
 
It is a critical part of the database system, since it enables the database to handle data 
sizes that are much larger than the size of main memory. 

 
 
 



 

 

Query Processor 

 
 

The query processor components include 
  
DDL interpreter:  

Interprets DDL statements and records the definitions in the data dictionary. 
DML compiler:  

Translates DML statements in a query language into an evaluation plan consisting of low-
level instructions that the query evaluation engine understands 
 
A query can usually be translated into any of a number of alternative evaluation plans 
that all give the same result. 

DML compiler: 
Also performs query optimization, that is, it picks the lowest cost evaluation plan from 
among the alternatives. 

Query evaluation engine: 
Executes low-level instructions generated by the DML compiler. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Application Architectures 

 
Two-tier architecture: 
The application is partitioned into a component that resides at the client machine, which 
invokes database system functionality at the server machine through query language 
statements.  
  
Application program interface standards like ODBC and JDBC are used for interaction between 
the client and the server 
 
Three-tier architecture: 

The client machine acts as merely a front end and does not contain any direct database calls.  
Instead, the client end communicates with an application server, usually through a forms 
interface. 
 
The application server in turn communicates with a database system to access data. The 
business logic of the application, which says what actions to carry out under what conditions, 
is embedded in the application server, instead of being distributed across multiple clients.  
  
Three-tier applications are more appropriate for large applications, and for applications  
that run on the World Wide Web. 
 

 


