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Unit 1 Objective 

 Help student appreciate the DBMS scope of function  

 

 
Learning outcome  

 We expect understanding of the DBMS core functions  

 



Section 1: Database system Architecture 

Section 2: DBMS Detailed Architecture & functions 

Section 3: Terms:  Data Schema (Passive) & Instances(Active) 

    



One –Tier (for single user/programmers choice) 

In 1-tier architecture, the DBMS is the only entity where 
the user directly sits on the DBMS and uses it. Any 
changes done here will directly be done on the DBMS 
itself. It does not provide handy tools for end-users.  
Database designers and programmers normally prefer to 
use single-tier architecture. Everything is integrated  

Two-Tier (for multi-user purpose) 

If the architecture of DBMS is 2-tier, then it must have an 
application through which the DBMS can be accessed. 
Programmers use 2-tier architecture where they access 
the DBMS by means of an application. Here the 
application tier is entirely independent of the database in 
terms of operation, design, and programming.   

 



 
Three-Tier: (for multi-user purpose) 
A 3-tier architecture separates its tiers from each other 
based on the complexity of the users and how they use 
the data present in the database. It is the most widely 
used architecture to design a DBMS. 
 
Advantages 

1.Easy to modify with out affecting 

other modules 

2.Fast communication 

3.Performance will be good in three 

tier architecture. 
Server 1 

Server 2 



Who is the Manager?  

NB: The software is called the manager because of its 
broad  controlling functions in the entire system . 

 

“Manager “is not the officer (administrator) in charge of 
the software at the office 

 



User Data & Metadata/System Catalog 



DBMSs are highly complex and sophisticated pieces of 
software that aim to provide the services/functions 
discussed set out in the Codd’s rules. It is not possible 
to generalize the component structure of a DBMS as it 
varies greatly from system to system.  

 

However, it is useful when trying to understand 
database systems to try to view the components and 
the relationships between them. In this section, we 
present a possible architecture for a DBMS. 

  



A DBMS is partitioned into several software components (or 
modules), each of which is assigned a specific operation. As 
stated previously, some of the functions of the DBMS 

are supported by the underlying operating system.  

 

However, the operating system provides only basic services 
and the DBMS must be built on top of it. Thus, the design of a 
DBMS must take into account the interface between the DBMS 
and the operating system. 

 

The major software components in a DBMS environment are 
shown in slide 9.  This diagram shows how the DBMS 
interfaces with other software components, such as user 
queries and access methods (file management techniques for 
storing and retrieving data records). 



Description of Each DBMS Component 
1. Query processor: This is a major DBMS component that transforms 
queries into a series of low-level instructions directed to the database 
manager. 
 
2. Database manager (DM): The DM interfaces with user-submitted 
application programs and queries. The DM accepts queries and examines 
the external and conceptual schemas to determine what conceptual 
records are required to satisfy the request. The DM then places a call to 
the file manager to perform the request. (The DM has 8-sub components 
for command processor, Authorization control, Integrity checker, Query 
optimization, Transaction manager, Scheduler, Buffer manager, Recovery 
manager)  
 
3. File manager: The file manager manipulates the underlying storage files 
and manages the allocation of storage space on disk. It establishes and 
maintains the list of structures and indexes defined in the internal schema. 
However, the file manager does not directly manage the physical input and 
output of data. Rather it passes the requests on to the appropriate access 
methods, which either read data from or write data into the system buffer 
(or cache). 



DML preprocessor (Data Manipulation Language): The part 
of a DML that involves data retrieval is called a query 
language. This module converts DML statements embedded 
in an application program into standard function calls in the 
host language. The DML preprocessor must interact with the 
query processor to generate the appropriate code. 

DDL compiler (Data Definition language) : The DDL is used 
to specify the database schema and the DML is used to both 
read and update the database. The DDL compiler converts 
DDL statements into a set of tables containing metadata. 
These tables are then stored in the system catalog while 
control information is stored in data file headers. 

NB: DML & DDL further studies  under SQL’s.  

 

Catalog manager: The catalog manager manages access to 
and maintains the system catalog. The system catalog is 
accessed by most DBMS components. 



Extras notes: Sub-functions of the DATABASE MANAGER are as ff.  

1. Authorization control This module checks that the user has the necessary 

authorization to carry out the required operation. 2. Command processor Once 

the system has checked that the user has authority to carry out the operation, 

control is passed to the command processor. 3. Integrity checker For an 

operation that changes the database, the integrity checker checks that the 

requested operation satisfies all necessary integrity constraints (such as key 

constraints). 4. Query optimizer This module determines an optimal strategy for 

the query execution. 5. Transaction manager This module performs the required 

processing of operations it receives from transactions. 6. Scheduler This module 

is responsible for ensuring that concurrent operations on the database proceed 

without conflicting with one another. It controls the relative order in which 

transaction operations are executed. 7. Recovery manager This module ensures 

that the database remains in a consistent state in the presence of failures. It is 

responsible for transaction commit and abort. 8. Buffer manager This module is 

responsible for the transfer of data between main memory and secondary storage, 

such as disk and tape. The recovery manager and the buffer manager are 

sometimes referred to collectively as the data manager. The buffer manager is 

sometimes known as the cache manager. 



A database schema is the skeleton structure that represents 
the logical view of the entire database. It defines how the 
data is organized and how the relations among them are 
associated. It formulates all the constraints that are to be 
applied on the data.  

 

A database schema defines its entities and the relationship 
among them. It contains a descriptive detail of the database, 
which can be depicted by means of schema diagrams. It’s the 
database designers who design the schema to help 
programmers understand the database and make it useful.  



Physical Schema 

Logical Schema 
(Programmable relations) 

Database Schemas (schematic/diagram) 



A database schema can be divided broadly into two 
categories:   

 Physical Database Schema: This schema pertains to 
the actual storage of data and its form of storage like 
files, indices, etc. It defines how the data will be stored 
in a secondary storage. E.g. Heap files/ cluster/sequence 

 
 

 

 

 

 Logical Database Schema: This schema defines all 
the logical constraints in the (DBMS components stage) 
that need to be applied on the data stored. It defines 
tables, views, and integrity constraints.  

 

Heap File Cluster file Sequence file 

Bend down 
boutique 

Hanging/selection  
boutique 

Shopping mall 
boutique (club T line)   



Terms Difference:  Database Instance & Schema   

Schema (Plan/scheme/schematic diagram /E-R diagram) 

It is important that we distinguish these two terms individually. 
Database schema is the skeleton of database. It is designed 
when the database doesn't exist at all. Once the database is 
operational, it is very difficult to make any changes to it. A 
database schema does not contain any data or information.  

Instance (E-R schematic diagram translated into operation)  

A database instance is a state of operational database with data 
at any given time. It contains a snapshot of the database. 
Database instances tend to change with time. A DBMS ensures 
that its every instance (state) is in a valid state, by diligently 
following all the validations, constraints, and conditions that the 
database designers have imposed.  

 

Summary: We use the Data Schema to create the database 
instance 



 Next Week 5: Unit 2B 

 


