Introduction to Computers 
Introduction to Databases
Databases
A database is structured collection of data. Thus, student record, dictionary and telephone directories are all examples of databases. Databases may be stored on a computer and examined using a program. These programs are often called `databases', but more strictly are database management systems (DMS). There are many ways, or models, by which a computerized database may be organized. One of the most common and powerful models is the `relational' model, and programs which use this model are known as relational database management systems (RDMS).
Need of Database
In the early days, database applications were built on top of file systems. That is registers were maintained or word documents were used for data storage. Drawbacks of using file systems to store data: 
· Data redundancy and inconsistency
· Multiple file formats, duplication of information in different files 
· Difficulty in accessing data
· Need to write a new program to carry out each new task 
· Failures may leave database in an inconsistent state with partial updates carried out. 
· Uncontrolled concurrent accesses can lead to inconsistencies – E.g. two people reading a balance and updating it at the same time
· Security problems.
Database systems offer solutions to all the above problems. It has the following features:
· Databases can store very large numbers of records efficiently (they take up little space).
· It is very quick and easy to find information.
· It is easy to add new data and to edit or delete old data.
· Data can be searched easily, eg 'find all Ford cars'.
· Data can be sorted easily, for example into 'date first registered' order.
· More than one person can access the same database at the same time - multi-access.
· Security is better than in paper files.

Relational database – is useful for maintaining and analyzing complex information stored in a number of tables. For example, in addition to storing student names, you can list TAKS test scores, or demographic information related to the students in other tables in the same database.  Use of this model often results in a database with many tables.
Tables
Computer-based databases are usually organized into one or more tables. A table stores data in a format similar to a published table and consists of a series of rows and columns. To carry the analogy further, just as a published table will have a title at the top of each column, so each column in a database table will have a name, often called a field name. The term field is often used instead of column. Each row in a table will represent one example of the type of object about which data has been collected. Table 1 is a an example of a table from a database of English towns. Each row, in this case a town, is an entity, and each column represents an attribute of that entity. Thus, in this table `population' is an attribute of `town.'
Table 1: Example tables from a geographical database
[image: ]
Table 2: Table of counties
 [image: ]
Query
A query is a type of command that retrieves data from the server. One advantage of computer-based tables is that they can be presented on screen in a variety of orders, formats, or according to certain criteria, all the towns in Hertfordshire, or all towns with a cathedral.

Primary and foreign keys
Every row in a table in a relational database must be unique, there must not be two identical rows. One or more columns are therefore designated the primary key (sometimes called the unique identifier) for the items contained within it. Thus, in Table 1 the column `town' could act as the primary key, your NIC is a primary key, students roll No is also example  of  primary key. 
[bookmark: 174]Foreign keys are columns in a table which provide a link to another table. In our geographical example, the county column in our table of towns provides a link to the table of counties (Table 2), and is thus a key field in that relationship. It is very important therefore to ensure that entries in the both tables are identical, that both tables use the full county name (Hertfordshire).


Database Design Process
Database Design is a collection of processes that facilitate the designing, development, implementation and maintenance of enterprise data management systems. ... 
The main objectives of database designing are to produce logical and physical designs models of the proposed database system

[bookmark: _GoBack][image: Database Design Tutorial: Learn Data Modeling]
image1.png
M Retumed: "EPL-Assign” X | G introsuction to databas: X | Bb Database Terminology - X M Anintroduction to dat: X

Basic Database Terminc X

Bsf Advantagesand Disach X | +

C @ udlacuk/archaeology/cisp/database/manual/nodeT.html % @5

Relational databases

A common and powerful method for organising data for computerisation is the relational data model. Use of this model often results in a database with many tables, and a common question is why such a
complex structure should be necessary. Table 1(b) is an example of bad table design with the same towns as in Table 1(a) but with some additional information—-the population and the area of the counties—
added. We can see from this table that the size and population of Hertfordshire is repeated three times. This duplication is called data redundency. Data redundency is a problem for several reasons:

g
« Itis a waste of time o enter the same data repeatedly. o)
« Itincreases the possibilities of error. In Table 1(b) the population for Hertfordshire has been mis-typed in the third row.
« Eniry errors will create errors in data rerieval, which are likely to be less visible/predictable in complex queries. »
« Itis a waste of disk space—this can be a major consideration with large databases
« It can slow down some queries on the database. fal
« Updates or corrections have to be applied to multiple rows. &
able 1: Example tables from a geographical databas
[A table of English towns]
[town. county [population|[county town? [cathedral?
Welwyn Garden City [Hertfordshire [40570  |[no [no
St. Albans [Hertfordshire[[123.800 [[no [yes
[Hertford [Hertfordshire|[2023 [[yes [no
[Durham Durham  |[20490  [[yes [yes
[A badly designed table]
[town. county [population|[county town? [cathedral?|[county population|[county size
Welwyn Garden City [Hertfordshire [40570  |[no [no 937,300 631
St. Albans [Hertfordshire[[123.800 [[no [yes 937,300 631
[Hertford [Hertfordshire|[2023 [[yes [no 397,300 631
B communcstondupdi A | B helntemetconenpd | fy TpesofComputeupdt o fy Typesof Compuienpdt Showall | X

Remaes S— S—

10:04 PM
0

EN





image2.png
M Retumed: "EPL-Assign: X | € Client Server Architect. X | @ Introduction to Databa x | [ database;pdf X M Anintroduction to dat: X

Basic Database Termine X |+

@ udlacuk/archaeology/cisp/database/manual/node.html % @5

Table 1: Example tables from a geographical database

[A table of English towas]
town county [population [county town? [cathedral? 5
Welwyn Garden City [Hertfordshire [40.570 |0 50 o)
St. Albans [Hentfordshire | 123,800 |no [yes -
Henford [Henfordshire 2023 |yes 50
Ducham Ducham  |[29490 |yes [yes e
[A badly designed table] L
town county [population [county town? [cathedral?][county population][county size
Welwyn Garden City [Hertfordshire [40.570 |0 50 937300 631
St. Albans [Hentfordshire | 123,800 |no [yes 937300 631
Henford [Henfordshire 2023 |yes 50 397300 631
Ducham Ducham  |[29490 |yes [yes 132,681 295
[Essex 1426200 1528
[A table of counties]
county [population [size (square miles) [ [
[Hentfordshire[[937.300[[631 N
Durham  |[132.681 |29 N
[Essex 1,426,200 |[1.528 il
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