DATABASES

DEFINITION OF A DATABASE

A Database is a collection of information stored in a way that makes it easy to retrieve, modify and search
A Database System (DBS) - a data processing system which uses a database

A database Management System (DBMS) is a software system that enables users to define, create and maintain the database and which provides controlled access to the database.

FUNCTIONS OF A DATABASE MANAGEMENT SOFTWARE

1. Allow user to add or delete records.

2. Update or modify existing records.

3. Organize data for easy access, retrieval and manipulation of records.

4. Act as an interface between a database and other application programs.

5. Ensure security for the data in the database by safeguarding it against unauthorized access and corruption (damage).

6. Keep statistics of data items in a database.

FEATURES OF DATABASE MANAGEMENT SOFTWARE

· These are the features that provide the user with a means to manipulate data in a database.

1. Tables – object in which data is stored.

2. Queries – extracts data from the tables on user definable criteria.

3. Reports – used for designing printouts of the data stored in tables/queries.

4. Forms – used for entering, editing, deleting and viewing data.

5. Macros – automates database objects based on commands and events.

6. Modules – procedures written to automate more complex operations that cannot be handled by macros

Examples of Database Management Software

1. Ms Access.

2. FoxPro.

3. Paradox.

4. DbaseIV.

5. Filemaker.

6. Lotus Approach.

7. Clipper.

8. Oracle.

9. DB2.

10. Ingress.

11. SQL Server

Advantages of database Systems

1. Control of data redundancy – limits the storing of same information in more than one file.

2. Data consistency – if a data item is stored only in the database, any update to its value has to be performed only once and the new value is immediately available to all users.

3. More information from the same amount of data. It is possible to derive more information from the same data.

4. Sharing data – the database is owned by the whole organization and can be shared by all authorized users. More users share more of the data.

5. Improved data integrity – this refers to the validity and consistency of stored data, normally expressed in terms of constraints which are rules the database is not permitted to violate.

6. Improved security – protection of the database from unauthorized users. Integration makes it possible for the DBA to define and the DBMS to enforce database security. This may take the form of user’s names and passwords to identify people authorized to use the database.

7. Economy of scale – combining all of an organization operational data into one database with the applications that are required can result in cost savings

8. Increased productivity – most DBMS have 4th generation languages. This results in increased programmer productivity and reduced development time.

9. Improved maintenance thro’ data independence. A change to the structure of the data does not affect the view. (changes in data description do not affect changes in the application). This is known as data independence.

10. Increased concurrency – if two or more users are allowed to access the same file simultaneously, it is possible that the access may interfere with each other, resulting in information loss or even data integrity. However many DBMS manage concurrent accesses and ensure that such problems do not occur.

11. Improved Backup and Recovery Services - Most DBMS provide facilities to manage the amount of processing that can be lost following a failure.

Disadvantages of a Database Systems

1. Complexity

2. Size- very big disk space is required

3. Cost of DBMS (Initial and Maintenance)

4. Additional Hardware cost

5. Cost of conversion (training of staff etc)

6. Performance – some applications may not run as fast any more

Higher impact of failure. Failure of one component can bring operations to a halt

Traditional File- Based Systems

A collection of application programs that perform services for the end users such as the production of reports

Limitations

1. Separation and Isolation of data – when data is isolated in separate files, it is more difficult to access data that should be available.

2. Duplication of Data – same data is stored in different departments. 

· Duplication is wasteful – costs time and money to enter data more than once. 

· Duplication can lead to loss of data integrity e.g. if an employee moves, and changes are only made in one department.

3. Data dependence – when a change occurs it must be made in all other related departments that it affects.

4. Incompatible file formats – since each department runs its own affairs, they may be using different programs.

5. Fixed queries/Proliferations of application programs

DATABASE MODELS

· A Database model is a specific method for describing the structure and processing within a database.

· Databases can be classified according to the method used to organize data i.e.

1. Flat files. - A database holds only one set of data and is not any different from the manual files

2. Hierarchical- Data items are arranged in hierarchical (tree) form

3. Network.- A model for the structure of a database that sees it as network. In other words, any record in the database may be related to (and linked logically with) any other record.

· Links are used to express the relationship between different data items.
4. Relational- Related data items are stored together in structures called relations or tables

5. Object oriented- database model that looks at records as objects that are independent and how they relate with the other objects in a database.

DATA ORGANIZATION IN A DATABASE

· One of the functions of a database system is to organize data for easy access, retrieval and manipulation.

· Data is therefore organized from the simplest form called a field to a very complex structure called a database.

1. FIELDS

· A field is a character or a logical combination of characters that represent a data item.

· It is a column of similar information or groups of vertically arranged data that contain similar information of the same data type.

2. RECORDS

· A record is a collection of related fields that represent a single entity.

· Every entry of data is referred to as a record.

· Therefore a record is a group of related data about one item that we can treat as a single group.

3. TABLES/FILE STRUCTURE

· This is a collection of related records.

· It is a large organized data structure that contains related data.

4. DATABASE

· The highest in data organization hierarchy that holds all related files or tables.

· It is an organized collection of data that can be stored using a computer system or the traditional paper filing system.

5. DATABASE SYSTEM

· Comprises of four major components:

a) Data- Refers to the values physically recorded in the database

b) Hardware- Consists of the secondary storage; disks, tapes etc on which the database resides

c) Software- The application programs that allow users to store information in an ordered manner for timely and quick retrieval

d) Users.

· There are basically 3 broad categories of users;

i) Application programmers- Responsible for writing application programs that use the database
ii) End-users- They interact with the database from a terminal

iii) Database administrators- Person who is the overall in charge of the system.

Types of Databases
1. Desktop databases.

2. Server databases.

1. Desktop Databases
· Single-user applications.

· Reside on standard personal computers (hence the term desktop).

· Examples are:

a) MS Access

b) Foxpro.

c) Paradox.

d) Lotus Approach.

e) fileMaker Pro.

f) Dbase.

g) Clipper.

2. Server Databases
· Contain mechanisms to ensure the reliability and consistency of data and are geared toward multi-user applications.

· They are designed to run on high performance servers and carry a correspondingly higher price tag.

· Examples are:

a) SQL Server.

b) Oracle.

c) DB2.

d) Ingress.
DATA BASE PRACTICAL ACTIVITIES

1. Getting started with Ms access

2. Creating a new database in Ms access

3. creating tables in designview 
4. use of the following Ms access datatypes
· text- 

· number- 

· currency-

· date/time-

· memo=

· lookup wizard-

5. creating relationships among tables

6. creating select queries in designview

7. creating forms from tables using wizard 

8. creating reports from tables and queries using wizard
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