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Database Design
2. Database Concepts

Database Concepts

Learning Objective:

At the end of the session, you should be able to understand database concepts and jargons.

What is a Database?

A brief definition might be:

· A STORE OF INFORMATION,

· HELD OVER A PERIOD OF TIME,

· IN COMPUTER-READABLE FORM.

A database is a system which collects various data to get some information from them.

A database is constructed from 

a. sets of facts

b. a system to manage them

Naturally, those two are related to each other. The way to manage change is the characteristic of the data changes. The information stored in the database should be in form which database manager can handle.

A database is not…

A database is not a goal.


If you have no purpose, any database has no value.

A database is not an automatic system to generate new facts.


Someone should first input the facts you want.

A database is not almighty.

A database is designed for specific purposes.

A database is not an automatic system.


A database needs continuous maintenance.

A database is not a searching only system.


Searching is just one of the database functions.

A database is not a software.


Programs such as Oracle, MySQL, CDS/ISIS… are not databases.

A database is not a mass of data.

A mass of data is not a database. Data should be related facts if you want to call it a database. Also you should have a system to manage them.
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The data management hierarchy

A collection of related files is a database.  Describing the collection of files as related means that it has a common purpose (e.g., data about students).  Sometimes files are also called tables, and there are synonyms for some other terms.  Files contain records (or rows).  Each record contains an instance of a file.  For example, if the file stores data about a student, each record will contain data about a single student.  Records have fields (or columns).  Fields store the details of an instance (e.g., student's first name, last name, or date of birth).  A byte, a unit of storage sufficient to store a single character, consists of a string of eight contiguous bits or binary digits.

Others relate a table to a spreadsheet; for example, a spreadsheet that contains data about books.
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A collection of related tables is a database.

For example,



The data management hierarchy stimulates three database design questions:

· What collection of files should the database contain?

· How are these files related?

· What fields should each record in the file contain?

Data modeling is a method for creating a plan or blueprint of a database.  The data model must accurately mirror real world relationships, if it is to support processing business transactions and managerial decision making. Data modeling aids in understanding the structure and meaning of data, which is necessary before a database can be created
Like most construction projects, building a relational database must be preceded by a design phase. 

Once a database has been designed, built, and loaded with data, the aim in deploying it to satisfy management's requests for information. 
DBMS (Database Management System)

Database handling techniques grew out of earlier and simpler file processing techniques. A file consists of an ordered collection of records; a database consists of two or more related files that we might want to process together in various different ways. It will store not only the individual records containing the numbers or words needed for some application, but auxiliary information which will allow those records to be accessed more quickly, or which will link related records or data items together. A database designer may be required to choose how much and what sort of auxiliary information to store, using his knowledge of how the database will be used.

Handling large volumes of data manually is a nightmare for a database administrator. In the database arena, a type of software that hastens database administration and management is a DataBase Management System (DBMS) software. DBMS  stores and retrieves information as required by applications programs or users sitting at terminals, using the facilities provided by the computer operating system. 

Why have a database (and a DBMS)?

An organisation uses a computer to store and process information because it hopes for speed, accuracy, efficiency, economy, etc. beyond what could be achieved using clerical methods. The objectives of using a DBMS must in essence be the same although the justifications may be more indirect.  

Early computer applications were based on existing clerical methods and stored information was partitioned in much the same way as manual files. But the computer's processing speed gave a potential for RELATING data from different sources to produce valuable management information, provided that some standardisation could be imposed over departmental boundaries.

The idea emerged of the integrated database as a central resource. Data is captured as close as possible to its point of origin and transmitted to the database, then extracted by anyone within the organisation who requires it. However many provisions have become attached to this idea in practice, it still provides possibly the strongest motivation for the introduction of a DBMS in large organisations. The idea is that any piece of information is entered and stored just once, eliminating duplications of effort and the possibility of inconsistency between different departmental records.
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