WENT 2000 – TRACK 3 – BASIC COURSE IN DATABASE
Using MySQL
3. Database Design and Creation Using MySQL


Database Creation and Design Using MySQL
Learning Objectives:

At the end of the session, you should be able to
· Model a database

· Understand (Relational Database Management System) RDBMS concepts

· Appreciate MySQL as an open-source RDBMS

Hypothetical Case Study
Isis International-Manila is a feminist NGO that actively builds and strengthens information and communication channels and networks for women's advocacy.  To effectively carryout Isis' mission, one of the activities of its Resource Center and Information Programme (RCIP) is to maintain an inventory of contact individuals and institutions working on a broad range of women's concerns.

Mayang, one of the RCIP staffs, is given the responsibility to keep and maintain the said list.  This also means that she would be the point person whenever related information is needed.  At about the same time, Mayang just finished the training on Microsoft Word and was impressed with the software so she entered all the existing individual and institution data in a Word document.

At first, she found it manageable. However,  the time came when the number of items was growing and she had to make updates as well as produce different reports from the entire list.  The task of maintaining the list in a Word file had become a nightmare.

In deep trouble, Mayang sought help from her friend, Wilma, who  had been in IT work for sometime.  She related all her difficulties in maintaining the inventory list of individuals and institutions.  After hearing all these, Wilma advised her to use software for database management. But before moving the data, she had to design the database.  Wilma stressed that database software is most useful if the database is designed well according to one’s need.  Wilma then gave Mayang tips on how to model her database.

Database Design

Entity-Relationship Diagram (ERD) is a tool for modeling data.  There are only three concepts to remember.

1. Entity - the main object in the problem domain.

2. Attribute - describes the main object (entity).

3. Relation - defines the association between entity.

Steps to create an ERD:

1. Identify the entity.

Identify the major classification of items from the problem statement then draw a rectangle with the entity name (in capital letters) in it.

Taking off from Mayang's problem, the Word document that she maintains indicates that she has two major concerns, which are individual and institution.  In the model, the individual takes the entity name of PERSON to keep it short and specific.
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2. Identify the entity's attributes.

a. List the attributes of each entity.

b. Test each attribute's atomicity. When necessary break down an attribute into atomic attributes.

c. Identify or create a primary key for each entity.  Put an asterisk to denote a primary key.

Primary key is a special attribute or set of attributes that uniquely identifies an instance of the entity and will always contain a value.

In each entity, name the data items that you need to know or keep about the entity.  For example, the PERSON entity has attributes: name, home address, home phone number, home fax number,  e-mail address, age, specialization, office name, position, office address, office phone, office fax number. INSTITUTION entity has attributes: name of the institution, address, phone number, fax number, type of institution, area of service, contact person, e-mail address.




Checking the PERSON entity attributes atomicity…

Name
To make flexible in the use of attribute Name, it can be divided further into Title, First name, Middle initial and Last name

Home address
Sometimes there is a need to select addresses per country, and so the address can be broken into atomic attributes: Home address1 for the number and street, Home address2 for the city and province, and Home country for the country.

Age


Age attribute is time dependent, which will cause frequent update activity.  It is suggested to simply keep the birthday rather than the age of the individual.

Specialization
A person may have several specializations. To facilitate grouping according to specialization, use two attributes: a major specialization and other specialization.  Wherein the major specialization should hold only one value for each person.

Office name
If checked closely, it shows that the office information is also kept in the INSTITUTION entity.  This denotes that a relation exists between PERSON and INSTITUTION.

Position held
A person holds a position in an organization, therefore this attribute remains with the PERSON entity.

Looking for primary keys in the PERSON and INSTITUTION entities: Although the name identifies a person in a real world, it can't be a primary key for the PERSON in a database because of the  fact that there can exist two persons with the same name.  The same holds true for an institution.  Therefore, a primary key PersonID will be created for PERSON and InstitutionID for the INSTITUTION.

The revised diagram is presented below.



3. Identify the relation between entities.

a. Determine the relationship between entities.

b. Identify the relations' cardinality ratio. Check the relationship in both directions, that is, E1 relationship to E2 and E2 relationship to E1.

Cardinality ratio specifies the number of relationship instances that an entity can participate in.  The cardinality ratios between relationships are:

Cardinality ratio
Shown in diagram as

1:1


1:M


M:M


c. Add the primary key of one of the entities involved in a relation into the other entity, which is referred to as a foreign key.

Earlier at step 2, the office name indicated that a relation exists between PERSON and INSTITUTION.  The relation should be tested on both ways and cardinality ratio should be defined:

A PERSON belongs to AN INSTITUTION

AN INSTITUTION may have MANY PERSON as its employees

In addition, since a relation exists between PERSON and INSTITUTION, the PERSON entity takes the InstitutionID.  The InstitutionID in the PERSON entity is the foreign key.

Naming the relationship, the ERD takes the final form…



Mapping the ERD and the Database concept

Going back to the basics of a database.  The diagram below shows the data management hierarchy.


The database consists of tables.

 A table consists of columns and an instance of related columns is a record.  

Data contained in the database is represented in computer as series of bytes.

A byte is equivalent to eight bits.

The ERD concepts and database items are mapped using the following guidelines:

ERD
Database

Entity
Table

Attribute
Column

Relation
Foreign key

Back to our Hypothetical Study …
After the Mayang and Wilma's discussion on data modeling, they came up with a partially filled-out database design.

The next step is to decide to what software to use for database management.
Database: Contacts 

Table Name: PERSON

Table Name: INSTITUTION

Column Name
Data Type

Column Name
Data Type

*PersonID




*InstitutionID




Title




Name




FirstName




Address1 




MiddleInitial




Address2


LastName




Country


HomeAddress1




PhoneNumber




HomeAddress2




FaxNumber




HomeCountry




TypeOfOrganization




HomePhoneNo




AreaOfService




HomeFaxNo




ContactPerson




EmailAddress




EmailAddress


Birthday







MajorSpecialization







OtherSpecialization







InstitutionID







PositionHeld







DBMS Concepts

A database management system (DBMS) is a computer application (software) that provides tools to define, create a digital container for a database as well as provide mechanism to manipulate and organize data stored in it.

e.g. DB2, Oracle, SQL Server, MS Access, MySQL, mSQL, Postgres

Relational DBMS (RDBMS) is a type of database management system that follows the relational data model introduced by Codd, like the one modeled using the ERD. 

Commercial DBMSs like Oracle, Informix, SQL Server are expensive.  However, in this Internet age, database users have more options like free RDBMSs.  The free RDBMSs falls under the category of GNU General Public License software.  These software can be downloaded for free from the Internet; examples of which are MySQL, mSQL  or PostGres.

MySQL RDBMS

MySQL is an RDBMS that can be used in a multi-user environment, that is several computer workstations can access and write into a single database. The official way to pronounce MySQL is ``My Ess Que Ell". 

Michael Widenius (a.k.a. Monty) developed MySQL.  It evolved from UNIREG, a database tool used by a Swedish company named TcX's, and mSQL DBMS developed by David Hughes (a.k.a. Bambi).

According to historical records, MySQL has been used in an environment with more than 40 databases containing 10,000 tables, of which more than 500 have more than 7 million rows. This is about 100 gigabytes of mission-critical data. 

How to get MySQL

Development of MySQL is still ongoing and new versions and releases are coming out.  However, the stable version at this time is MySQL version 3.22.x.  And it can be downloaded from www.mysql.com or from any of the following sites:

Asia: 

· China [Freecode] http://mysql.freecode.com.cn 

· China [Netfirm] http://mysql.netfirm.net 

· Korea [KREONet] http://linux.kreonet.re.kr/mysql/ 

· Japan [Soft Agency] http://www.softagency.co.jp/MySQL 

· Japan [Nagoya Syouka University] http://mirror.nucba.ac.jp/mirror/mysql or ftp://mirror.nucba.ac.jp/mirror/mysql 
· Singapore [HJC] http://mysql.hjc.edu.sg or ftp://ftp.hjc.edu.sg/mysql 

· Taiwan [HT] http://mysql.ht.net.tw 
Australia: 

· Australia [AARNet/Queensland] http://mirror.aarnet.edu.au/mysql or ftp://mirror.aarnet.edu.au/pub/mysql
· Australia [Blue Planet/Melbourne] http://mysql.bluep.com/ 

· Australia [ITworks Consulting/Victoria] http://mysql.itworks.com.au 

MySQL Commonly Used Datatypes 

Datatype
Description
Sample Use
Sample Value

INT
An integer value.  The signed range is -2147483648 to 2147483647. The unsigned range is 0 to 4294967295.
INT

INT(3)
36786

999

REAL
A floating point value. Allowable values are -3.402823466E+38 to -1.175494351E-38, 0 and 1.175494351E-38 to 3.402823466E+38. FLOAT without an argument or with an argument of <= 24 stands for a single-precision floating point number.
REAL
1.1413

DECIMAL[(M[,D])]  


The M argument is a number of digits including the sign and the decimal point and D argument is the number of digits indicating the decimal precision. If M is left out, it is set to 10. If D is left out, it is set to 0. 
DECIMAL(5,2)
-234.58

CHAR(length)


A fixed-length character value.  No CHAR fields can hold strings greater in length than the specified value, the maximum length is 255.  Fields of lesser length are padded with spaces.  This type is likely the most commonly used type in any SQL implementation.
CHAR(10)
Madamebbbb
Where b is symbol for space

VARCHAR(length)
A variable length character value. Maximum length of 255 characters.
VARCHAR(10)
Madame

DATE
A standard date value that is Y2K compliant. The supported range is '1000-01-01' to '9999-12-31'. MySQL displays DATE values in 'YYYY-MM-DD' format, but allows you to assign values to DATE columns using either strings or numbers.
DATE
2OOO-06-20

TIME
A standard time value.  This type stores the time of day independent. A time. The range is '-838:59:59' to '838:59:59'. MySQL displays TIME values in 'HH:MM:SS' format, but allows you to assign values to TIME columns using either strings or numbers.  
TIME
08:30:00

DATETIME
A field that stores both date and time. The supported range is '1000-01-01 00:00:00' to '9999-12-31 23:59:59'. MySQL displays DATETIME values in 'YYYY-MM-DD HH:MM:SS' format, but allows you to assign values to DATETIME columns using either strings or numbers. 
DATETIME
2OOO-06-20 08:30:00

Back to Our Hypothetical Study…
Mayang  decided to use MySQL as her database management software because it is free and the database can be accessed by multiple users at the same time.  This will relieve her of many inquiries.  

All she has to do is to teach them how to get information after she has created the database.

She then completed her database design, after learning the different data types that can be used with MySQL.

Database: Contacts

Table Name: PERSON

Table Name: INSTITUTION

Column Name
Data Type

Column Name
Data Type

*PersonID


INT

*InstitutionID


INT

Title


VARCHAR(5)

Name


VARCHAR(200)

FirstName


VARCHAR(50)

Address1 


VARCHAR(100)

MiddleInitial


VARCHAR(3)

Address2
VARCHAR(100)

LastName


VARCHAR(50)

Country
VARCHAR(100)

HomeAddress1


VARCHAR(100)

PhoneNumber


VARCHAR(100)

HomeAddress2


VARCHAR(100)

FaxNumber


VARCHAR(100)

HomeCountry


VARCHAR(50)

TypeOfOrganization


VARCHAR(30)

HomePhoneNo


VARCHAR(100)

AreaOfService


VARCHAR(50)

HomeFaxNo


VARCHAR(100)

ContactPerson


VARCHAR(100)

EmailAddress


VARCHAR(100)

EmailAddress
VARCHAR(100)

Birthday


DATE




MajorSpecialization


VARCHAR(50)




OtherSpecialization


VARCHAR(100)




InstitutionID


INT




PositionHeld


VARCHAR(100)
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