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DBMS ARCHITECTURE

< Basic Client/Server Architectures
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DBMS ARCHITECTURE

% Three- Tier Client/Server Architectures
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Q’é Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier \-

 What is Database Architecture?
A Database Architecture is a representation of DBMS design.
It helps to design, develop, implement, and maintain the database
management system.
A Database stores critical information and helps access data
quickly and securely
Types of DBMS Architecture
1-Tier Architecture
2-Tier Architecture
3-Tier Architecture
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Types of DBMS Architecture

 There are mainly three types of DBMS architecture:
* One Tier Architecture (Single Tier Architecture)
* Two Tier Architecture
* Three Tier Architecture

DBMS Architecture

ThveeTir)
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Types of DBMS Architecture

* In 1-Tier Architecture the database is directly available to the
user, the user can directly sit on the DBMS and use it that is, the
client, server, and Database are all present on the same

machine.
For Example: to learn SQL we set up an SQL server and the

database on the local system. This enables us to directly
interact with the relational database and execute operations.
The industry won’t use this architecture they logically go for 2-
tier and 3-tier Architecture.
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1 Tier Architecture Diagram

1-Tier Architecture

1 Tier Architecture in DBMS is the simplest architecture of

Database in which the client, server, and Database all reside on

the same machine. 1-Tier Architecture

Client Computers

Device

- I

Local

Database Application

S’mgle Ter Architecture
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Q’é Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier \

Advantages of 1-Tier Architecture

Below mentioned are the advantages of 1-Tier Architecture.
Simple Architecture: 1-Tier Architecture is the most simple
architecture to set up, as only a single machine is required to
maintain it.

Cost-Effective: No additional hardware is required for
implementing 1-Tier Architecture, which makes it cost-effective.
Easy to Implement: 1-Tier Architecture can be easily deployed,
and hence it is mostly used in small projects.
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2 Tier Architecture Diagram

The 2-tier architecture is similar to a basic client-server model . The application at
the client end directly communicates with the database on the server side. APIs
like ODBC and JDBC are used for this interaction. The server side is responsible
for providing query processing and transaction management functionalities. On
the client side, the user interfaces and application programs are run.

The application on the client side establishes a connection with the server side to
communicate with the DBMS.

An advantage of this type is that maintenance and understanding are easier, and
compatible with existing systems. However, this model gives poor performance
when there are a large number of users.
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2 Tier Architecture Diagram

IS

2-Tier Architecture ] )

2-Tier Architecture in DBMS is a Database 2:-TierAvenitecture
architecture where the presentation layer
runs on a client (PC, Mobile, Tablet, etc.), cuentTierH H H
and data is stored on a server called the

second tier.

Database Tier

Database Server

management system, we can see that one server is connected with
clients 1, 2, and 3.
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Q’é Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier \

Advantages of 2-Tier Architecture

Easy to Access: 2-Tier Architecture makes easy access to the
database, which makes fast retrieval.

Scalable: We can scale the database easily, by adding clients or
upgrading hardware.

Low Cost: 2-Tier Architecture is cheaper than 3-Tier Architecture
and Multi-Tier Architecture .

Easy Deployment: 2-Tier Architecture is easier to deploy than 3-
Tier Architecture.

Simple: 2-Tier Architecture is easily understandable as well as
simple because of only two components.
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3 Tier Architecture Diagram

In 3-Tier Architecture , there is another layer between the client
and the server. The client does not directly communicate with
the server.

Instead, it interacts with an application server which further
communicates with the database system and then the query
processing and transaction management takes place.

This intermediate layer acts as a medium for the exchange of
partially processed data between the server and the client. This
type of architecture is used in the case of large web applications.
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3 Tier Architecture Diagram

TUNIs

A 3-tier architecture has the following layers:
* Presentation layer (your PC, Tablet, Mobile, etc.)
* Application layer (server)
* Database Server

3-Tier Architecture

Three Tier Architecture @ {é}@

Server Dafabase
3 Tier Architecture Diagram
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@ Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier \.

-

Advantages of 3-Tier Architecture

Enhanced scalability: Scalability is enhanced due to the
distributed deployment of application servers. Now, individual
connections need not be made between the client and server.
Data Integrity: 3-Tier Architecture maintains Data Integrity. Since

there is a middle layer between the client and the server, data
corruption can be avoided/removed.

Security: 3-Tier Architecture Improves Security. This type of model
prevents direct interaction of the client with the server thereby
reducing access to unauthorized data.
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Q’e‘ Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier =1&-

Disadvantages of 3-Tier Architecture

More Complex: 3-Tier Architecture is more complex in comparison
to 2-Tier Architecture. Communication Points are also doubled in
3-Tier Architecture.

Difficult to Interact: It becomes difficult for this sort of interaction
to take place due to the presence of middle layers.
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Level of DBMS Architecture

Level of DBMS Architecture

External mapping N 1 -

»

Conceptual Schema
Physical Schema

conceptual
mapping
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Example: employee Database

—

TNl

11 September 2024

DCL 1 EMPP, 01 EMPC.
2 EMP# CHAR(6) 02 EMPNO PIC X(6).
2 SAL FIXEDBIN(31) 02 DEPTNO PIC X(4).

EMPLOYEE
EMPLOYEE_NUMBER CHARACTER(6)
DEPARTMENT_NUMBER CHARACTER(S)
SALARY DECIMAL(S)

STORED_EMP BYTES=20
PREFIX  BYTE=6, OFFSET=0
EMP# BYTE=6, OFFSET=6, INDEX=EMPX
DEPT# BYTES=4, OFFSET=12
PAY BYTES= 4, ALIGN= FULLWORD,OFFSET=16
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Three Levels of Architecture

Syntax Example:

External view 1 External view 2

E_no F_name L _name  Age Salary Empl_No L_name B_no

Conceptual level Empl. N6 E. L_name DOB Salary Branch_No

struct EMPLOYEE {

int Empl_No:

int Branch_No;

char F_name [15];

char L_name [15];

struct date Date_of Birth;

float Salary:

struct EMPLOYEE *next;  //pointer to next employee record

}; index Empl_No: index Branch_No:  //define indexes for
employees

Internal level

11 September 2024 DBMS Architecture/23CAT603/DBMS/Yuvarani E/MCA/SNSCT . 210f 30




f& Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier gﬁ

Three schema Architecture
The three schema architecture is also called ANSI/SPARC architecture or three-level
architecture.

This framework is used to describe the structure of a specific database system.

The three schema architecture is also used to separate the user applications and
physical database.

The three schema architecture contains three-levels. It breaks the database down into
three different categories.

External Schema | ExternalLevel l 1 External Level

\ / External / Conceptual
\ / Mapping
. rd

Conceptual Schema Conceptual Lavel

Conceptual / Internal
Mapping

Internal Level

ol
]

Internal Schema
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fg’i Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier gﬁ

In the above diagram:
It shows the DBMS architecture.
Mapping is used to transform the request and response between various database levels of
architecture.
Mapping is not good for small DBMS because it takes more time.
In External / Conceptual mapping, it is necessary to transform the request from external
level to conceptual schema.
In Conceptual / Internal mapping, DBMS transform the request from the conceptual to
internal level.
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?fgé Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier

Objectives of Three schema Architecture
The main objective of three level architecture is to enable multiple users to access the same
data with a personalized view while storing the underlying data only once. Thus it separates the
user's view from the physical structure of the database. This separation is desirable for the
following reasons:
Different users need different views of the same data.
The approach in which a particular user needs to see the data may change over time.
The users of the database should not worry about the physical implementation and internal
workings of the database such as data compression and encryption techniques, hashing,
optimization of the internal structures etc.
All users should be able to access the same data according to their requirements.
DBA should be able to change the conceptual structure of the database without affecting
the user's
Internal structure of the database should be unaffected by changes to physical aspects of
the storage.
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«Q’e‘ Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier E;IE

L

1. Internal Level

The internal level has an internal schema which describes the physical storage structure of
the database.

The internal schema is also known as a physical schema.

It uses the physical data model. It is used to define that how the data will be stored in a
block.

The physical level is used to describe complex low-level data structures in detail.

The internal level is generally is concerned with the following activities:
Storage space allocations.

For Example: B-Trees, Hashing etc.
Access paths.

For Example: Specification of primary and Empno : 4 decimal offset 0 unique
secondary keys, indexes, pointers and sequencing. Internal view Ename : String h?ngth 15 offset 4
Data compression and encryption techniques. Salary : 8.2 decimal offset 19
Optimization of internal structures. Deptno : 4 decimal offset 27

: , Post  : string length 15 offset 31
Representation of stored fields. °s string ‘eng otise

STORED_EMPLOYEE record length 60
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fgé Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier ;;;)E

2. Conceptual Level
The conceptual schema describes the design of a database at the conceptual level.
Conceptual level is also known as logical level.
The conceptual schema describes the structure of the whole database.
The conceptual level describes what data are to be stored in the database and also
describes what relationship exists among those data.
In the conceptual level, internal details such as an implementation of the data structure
are hidden.
Programmers and database administrators work at this level.

EMPLOYEE

Empno : Integer(4) Key
Ename : String(15)
Salary : String (8)
Deptno : Integer(4)
Post : String (15)

Global view
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fg’i Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier gﬁ

3. External Level
At the external level, a database contains several schemas that sometimes called as

subschema. The subschema is used to describe the different view of the database.

An external schema is also known as view schema.

Each view schema describes the database part that a particular user group is interested
and hides the remaining database from that user group.

The view schema describes the end user interaction with database systems.

External
View

Empno Empno Salary
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ﬁgé Database Architecture in DBMS: 1-Tier, 2-Tier and 3-Tier

Mapping between Views

The three levels of DBMS architecture don't exist independently of each other. There must be
correspondence between the three levels i.e. how they actually correspond with each other. DBMS is
responsible for correspondence between the three types of schema. This correspondence is called
Mapping.

There are basically two types of mapping in the database architecture:

Conceptual/ Internal Mapping

External / Conceptual Mapping

Conceptual/ Internal Mapping

The Conceptual/ Internal Mapping lies between the conceptual level and the internal level. Its role is to
define the correspondence between the records and fields of the conceptual level and files and data
structures of the internal level.

External/ Conceptual Mapping

The external/Conceptual Mapping lies between the external level and the Conceptual level. Its role is to
define the correspondence between a particular external and the conceptual view.
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