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Database Concepts

What is a Database?

The word database is commonly used to refer to any of the following:

· your personal address book in a Word document

· a collection of Word documents

· a collection of Excel Spreadsheets

· a very large flat file on which you run some statistical analysis functions

· data collected, maintained, and used in airline reservation
· data used to support the launch of a space shuttle
Yes, these are all some kinds of database. Also the public library catalog is the most known nonelectronic database example. Another simple example is the unsorted pile of papers you might find on your desk.  When you need something, you rifle through thestack until you find the scrap of paper you are looking for, it works because the size of database is increadibly small. A stack of paper certainly wouldn’t work for larger set of data, such a collections of library. Of course in the library, without the card catalog, periodicals, index, and the librarian, the library wouldn’t  still be a database; it would be an unusable database.  So, restating our definition,we will define a database as an organized collection of data.

To define and understand exactly what is the Database you should have to have a clear image of data itself. 

Data is the facts about an object or concept. This could be a person, a place, an event, and action, in fact any one of a number of THINGS. A single fact may be considered as an element of data, or a data element. Regarding from that  we can define what is the information:

Information is  a data which has been organized, refined and presented in a form which can be used to facilitate a decision-making process or some other activity. 

Often data itself considered as a unit of information. The distinction between the two definitions then becomes blurred; being contexual of the use of that data (or information).

A database is simply put, a collection of data, therefore, the brief definition of database might be: 

· A store of information,

· Held over a period of time,

· In computer-readable form.

(Source: WENT2000 training kit)

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

Database components

Generally, database is constructed from sets of facts, and needs a system to manage them.

Note therefore that a database system consists of…

· Database users

· Database administrator (one who is responsible for development of database, application, user interface development)

· Data Administrator (the one who is responsible for data supply, data management)

· Database Management System (the program which is responsible for database management activities)

· User Interface (the program which is responsible to provide users easy-understable enquiry forms and results)

· Database 

Imagine if some components were missing from database system. If there were no-user than there wouldn’t be any need of the database. Database users can be human and other computer or an industry system.  In our case, I think the users will be your colleagues and your organization.

Database characteristics and advantages

Database is used for centralized management of data. Compared to the conventional file system, the database has the following characteristics and advantages:

Database
Conventional file system

Minimal data duplication. The rule is: “input once- use many times”

As a result, data inconsistencies are minimized and the latest information is made available at any time.
Introduces massive data duplication because data was stored in many different files.

Each database file is shared by many application programs and data can be modified easily.
Each application program had its own files.

Supports many kinds of requests for data. Since data is stored in a form most appropriate for practical use, data can be retrieved for unexpected or nonstandard requests.

Thus, one achieves greater expandability and cost reduction
Inflexible: it addresses only the needs that have been considered during the design.

Database Terminology

Table

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. A table is the formal name given to the group of records that contain the elements of the collection. A table normally represents a distinct object (business clients or library books), or an event (product orders or stock prices). A table is a basic unit for storing data in the relational database. Files contain records (or rows). The fields in a record provide a complete description of each item in a collection. A record is a unique instance of data about an object or event. 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). A field is the most basic structural unit of a database. It is a container for a piece of data. In most cases, only a single logical piece of data fits in each field. 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. A collection of related tables is a relational database.
(Source: WENT 2000 Training kit: Database Concepts)
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 is a data storage and retrieval system which permits data to be stored dnon-redundantly while making it appear to the user as if data is well-integrated. 

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.

Database Models

· Hierarchical database

· Network database

· Relational database

· Object Oriented

· Object-relational

The relational database system is most widely used system in PC. The relational database model has become the de-facto standard for the design of databases both large and small. While the concepts involved are not terribly complex, it can be difficult at first to get a handle on the concept. We would consider on the relational database in furthermore: 
Relational Database System

The relational model was developed by a mathematician named Dr. E.F Codd in the early 1970’s. He used the concept of a relation in mathematics as the basis of a structured method of storing and retrieving data. The background on which a relational database was formed is as follows:

“A relation is a two-dimensional table, consisting of a collection of rows and columns. A series of these tables make up a database. A table can be likened to a file in a conventional file based system, and each column is like a field. A row then can be compared to a record in the file.”

(Source: MySQL & mSQL. O’Reilly)

The relational model also sets certain rules which must be adhered to by the database management system if it is to be considered relational. The three main areas these govern are:

Data structures – describes how columns are stored in tables, which columns will be used for keys, indexes etc. It also governs linkage between tables on the basis of data values and not on physical pointers stored in data like other models.

Data manipulation – defines how the data is to be manipulated. As the model is base on mathematical set theory, certain relational operations have been defined. These are the SELECT, PROJECT and JOIN operations for data retrieval. These rules form the basis for the SQL language.

Data Integrity – controls the data to be maintained throughout the database. An assertion of integrity could be whether a column value must be supplied when a row is added to the table, or rules which check that the value of a column in one table matches the value in another table. 

Relational Database Structure

According to our definition, database is an organized collection of data. There are several terms that describe the parts of a relational database. These structural terms are standard regardless of whether the database is implemented in any particular piece of software. A database is basically a collection of tables. It also often includes forms for entering data, rules for checking and validating data that has been entered, and the format for creating informative reports from the data in the database. Relational database concepts were designed to prevent the unnecessary duplication of data in the database. In a relational database, each distinct entity is stored in a different database table and relationships are used to connect the entities.

Source: 

Database Concepts. WENT1999

Mysql & mSql  O’Reilly
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