WENT 2000 – TRACK 3 – BASIC COURSE IN DATABASE
Using MySQL
4. Information Content Building and Retrieval Using MySQL

Information Content Building and Retrieval Using MySQL
Learning Objectives:

At the end of the session, you should be able to:
· Understand Structured Query Language

· Write data definition SQL statements to create database objects like table, index, and view

· Write data manipulation SQL statements to add, edit, delete records 

· Write data manipulation SQL statement to retrieve information from a database

· Use MySQL in developing a database

Syntax Conventions

This manual uses certain typographical conventions: 

constant 

Constant-width font is used for command names and options; SQL statements; database, table and column names. Example: "SELECT  * FROM PERSON;'' 

<col_name> 

Constant-width font with surrounding triangular brackets (< >) is used to denote a user supplied value. Example: "INSERT INTO <tbl_name>  (<col_name>,…) VALUES (<expression>,…);" 

[<col_constraint>]
Constant-width font enclosed with angular brackets ([ ]) is used to denote item can be omitted, i.e. optional. Example: "CREATE [TEMPORARY] TABLE <tbl_name> (<col_name> <column type> [<col_constraint>]).'' 

|
constants enclosed separated by a vertical bar denotes either of the value can be used. Example: "[NOT NULL | NULL].'' 

Short names used

db_name - database name

col_name - column name

col_constraint - column constraint

tbl_name - table name

Remember our Hypothetical Study?
The database design is done and Mayang has chosen to use MySQL. The next problem is how to use MySQL to create a database.

Wilma explained that MySQL is simply a program that interprets the database language supplied by a user.  Since MySQL is an RDBMS and RDBMSs use Structured Query Languange, Mayang also has to learn something about the language.

SQL Basics

SQL is the most known and developed language that implements the relational database operations (i.e. select, project, join, union, intersection, and difference).  

SQL was derived from Structured Query Language, which was first used with IBMs experimental RDBMS called SYSTEM R (now known as DB2).  Correctly pronounced as SEQUEL.

SQL is divided into categories: 

· Data Definition Language (DDL) - language for defining the database and its objects like table, index, view

· Data Manipulation Language (DML) - language for manipulating database objects. It consists of commands to insert, update, delete a row(s) and retrieve them from a table or view or multiple tables/views.

Things to remember with SQL commands:

· A SQL command is not case sensitive, which means the two SQL instructions are the same:

SELECT * FROM PERSON;

or    select * from person;

· A SQL command always ends with a semi-colon (;); the semi-colon is a signal for SQL command interpreters like mysql to execute your SQL instruction.

Some DDL Commands

CREATE DATABASE

PURPOSE: To create a database with the given name.

SYNTAX:

CREATE DATABASE <db_name>

CREATE DATABASE Contacts;

CREATE TABLE

PURPOSE: To create the table with the given name in the current database and define its columns and constraints.

SYNTAX:

CREATE [TEMPORARY] TABLE <table name> (<col_name> <column type> [<column_constraint>]


{,<column name> <column type> [<attribute constraint>]})


[<table_options>] [select_statement];

TEMPORARY

Creates a temporary table when used. A temporary table will be deleted automatically if the connection to database server is cut. 

column_constraint:

[NOT NULL | NULL] [DEFAULT default_value] [AUTO_INCREMENT] [PRIMARY KEY] [REFERENCES  tbl_name [(index_col_name,…)]] 

or PRIMARY KEY (index_col_name,...) 

or INDEX [index_name] (index_col_name,...) 

or CHECK (expr)

index_col_name:


col_name[(length)]

   CREATE TABLE PERSON (

   PersonID INT AUTO_INCREMENT PRIMARY KEY, 

Title  VARCHAR(5),

FirstName  VARCHAR(50),

MiddleInitial VARCHAR(3),

LastName VARCHAR(50),

HomeAddress1 VARCHAR(100),

HomeAddress2 VARCHAR(100),

HomeCountry VARCHAR(50),

HomePhoneNo VARCHAR(100),

HomeFaxNo VARCHAR(100),

EmailAddress VARCHAR(100),

Birthday DATE,

MajorSpecialization VARCHAR(50),

OtherSpecialization VARCHAR(100),

InstitutionID INT,

PositionHeld VARCHAR(100)

);

CREATE TABLE INSTITUTION (

InstitutionID INT AUTO_INCREMENT  PRIMARY KEY,

Name VARCHAR(200),

Address1 VARCHAR(100),

Address2 VARCHAR(100),

Country VARCHAR(100),

PhoneNumber VARCHAR(100),

FaxNumber VARCHAR(100),

TypeOrganization VARCHAR(30),

AreaService VARCHAR(50),

ContactPerson VARCHAR(100),

EmailAddress VARCHAR(100)

);

Some DML Commands

INSERT

PURPOSE:

To add rows into an existing table. The INSERT ... VALUES form of the statement inserts rows based on explicitly specified values. The INSERT ... SELECT form inserts rows selected from another table or tables.

SYNTAX:

INSERT [INTO] <tbl_name> [(<col_name>,...)]

        VALUES (<expression>,...),(...),...;

or  INSERT [INTO] <tbl_name> [(<col_name>,...)]

        SELECT ...;

INSERT INTO PERSON (

Title,

FirstName,

MiddleInitial,

LastName,

HomeAddress1,

HomeAddress2,

HomeCountry,

HomePhoneNo,

HomeFaxNo,

EmailAddress,

Birthday,

MajorSpecialization,

OtherSpecialization

)

VALUES (

'Ms.',

'Rhona',

'O.',

'Bautista',

'#57 Angat St. NIA Village, Tandang Sora',

'Quezon City','Philippines',

'(632)9385028',

'(632) 9241065',

'rhona@isiswomen.org',

"1971-06-15", 

'Library Science',

'Resource Center Management; CDS/ISIS'

);

INSERT INTO PERSON (Title,FirstName,MiddleInitial,LastName,

HomeAddress1,HomeAddress2,HomeCountry,HomePhoneNo,HomeFaxNo,EmailAddress,Birthday,MajorSpecialization,OtherSpecialization)

VALUES ('Mrs.','Zailan Rose', null, 'Kamanddin', null, null, 'Malaysia',null,null,'dc@arrow.po.my',null,'Database Administration','Electronic Resource Management; CDS/ISIS');

INSERT INTO PERSON (Title,FirstName,LastName)

VALUES

('Ms.','Sarah','Escandor');

INSERT INTO INSTITUTION (Name,Address1,Address2, Country,PhoneNumber,FaxNumber,TypeOrganization,AreaService, ContactPerson,EmailAddress)

VALUES

('Isis International','#3 Marunong St. Central District','Quezon City','Philippines','(632) 435-34-05, 435-3408, 436-0312','(632) 924-1065','NGO','ICT on Women Advocacy',null,'isis@isiswomen.org');

UPDATE

PURPOSE:

To update columns in existing table rows with new values. The SET clause indicates which columns are to be modified and the values they should be given. The WHERE clause, if given, specifies which rows should be updated. Otherwise, all rows are updated. 

SYNTAX:

UPDATE tbl_name SET col_name1=expr1,col_name2=expr2,...

    [WHERE where_definition];

UPDATE PERSON SET 

InstitutionID=1, PositionHeld='Resource Center Administrator'

    WHERE FirstName='Rhona' and LastName='Bautista';

DELETE

PURPOSE:

To delete rows from tbl_name that satisfy the condition given by where_definition, and returns the number of records deleted. 

Caution: If you issue a DELETE with no WHERE clause, all rows are deleted. 

SYNTAX:

DELETE  FROM tbl_name

    [WHERE where_definition] [LIMIT rows];

    DELETE FROM PERSON WHERE FirstName='Sarah' LIMIT 1;

SELECT

PURPOSE:

To retrieve rows selected from one or more tables. select_expression indicates the columns you want to retrieve. SELECT may also be used to retrieve rows computed without reference to any table.

SYNTAX:

SELECT [DISTINCT | DISTINCTROW | ALL]

    select_expression,...

    [FROM table_references

    [WHERE where_definition]

    [GROUP BY col_name,...]

    [HAVING where_definition]

    [ORDER BY {unsigned_integer | col_name | formula} [ASC | DESC] ,...]

select_expression:

col_name,…

or col_name1*col_name2,…

or 1+1

(a) To list all person information.

SELECT * FROM PERSON;

(b) To list the names alphabetically in the PERSON table.

SELECT 

Title, FirstName, MiddleInitial, LastName 

FROM PERSON

ORDER BY LastName, FirstName;

(c) To list the name, birthday,age in the PERSON table.

SELECT 

Title, FirstName, LastName, Birthday, 

(TO_DAYS(NOW()) - TO_DAYS(BIRTHDAY))/365 AS AGE

FROM PERSON;

In the example (c), to get the age, the Birthday column is subtracted from the NOW(), which is a MySQL function that returns the current date. The difference is then divided by 365 (number of days in a year). The age computation expression is then given an alias AGE.

TO_DAYS(<expression>) is another MySQL function that converts the date field into number of days.  

(d) To list the institutions arranged by type of organization.

SELECT 

TYPEORGANIZATION, NAME 

FROM INSTITUTION;

(e) To list the number of institutions per type of organization arranged from most to the least number of institutions.

SELECT

TYPEORGANIZATION,

COUNT(*) AS FREQUENCY

FROM INSTITUTION

GROUP BY TYPEORGANIZATION

ORDER BY FREQUENCY;

(f) To list name of the institution together with corresponding affiliated individuals and their position.  Also, arrange the list according to institution name and then name of individuals.

SELECT

NAME, TITLE, FIRSTNAME, LASTNAME, POSITIONHELD

FROM INSTITUTION AS I, PERSON AS P

WHERE I.INSTITUTIONID=P.INSTITUTIONID

ORDER BY NAME, LASTNAME,FIRSTNAME;

In example (f), two tables are required: INSTITUTION to get the institution name and PERSON to get the names of affiliated individuals.  Note that in the example INSTITUTION table is given an alias of I , whereas, PERSON table takes the alias of P.

Remember that in our database design we have identified a relation between PERSON and INSTITUTION, and we recorded this by placing an InstitutionID in the PERSON entity.  

In SQL, we define a relation by including a WHERE clause and equating point of relations between the tables in the example, i.e.  I.INSTITUTIONID=P.INSTITUTIONID
WORKSHOP ACTIVITY

WORKING WITH mysql

mysql is a simple command-line MySQL client program that connects to the MySQL database server (if working in a multi-user environment).

For the workshop, we will be using a shareware MySQL WIN32 version for Windows 9X.  Unlike the MySQL for Unix machines which is under GNU General Public License, the MySQL version for Windows 9X or NT requires registration fee, which is paid to the developers of MySQL.

Starting MySQL database in Windows 9X:

1. Go to MS-DOS prompt, type CD\mysql\bin  to go to the MySQL program directory.

2. Type mysqld~2 to run mysqld-shareware.exe, the MySQL database program.

Run the mysql client program:

1. At c:\mysql\bin prompt, type mysql 

A mysql> prompt is shown.  If you type help on the command line, it will show commands that you can use while at mysql program: 

MySQL commands:

help        Display this text

?           Synonym for `help'

clear       Clear command

connect     Reconnect to the server. Optional arguments are db and              

            host

edit        Edit command with $EDITOR

exit        Exit mysql. Same as quit

go          Send command to mysql server

ego         Send command to mysql server; Display result vertically

print       Print current command

quit        Quit mysql

rehash      Rebuild completion hash

source      Execute a SQL script file. Takes a file name as an 

            argument

status      Get status information from the server

use         Use another database. Takes database name as argument

2. You may now try typing the following SQL commands:

· To open a database and make it available for updates and retrieval.

USE contacts;

· To list all the tables in the current open database.

SHOW TABLES;

· To list the table structure or columns of a table, DESCRIBE <tbl_name>;

DESCRIBE PERSON;

DESCRIBE INSTITUTION;

· To list all person information.

SELECT * FROM PERSON;

· To list the names alphabetically in the PERSON table.

SELECT 

Title, FirstName, MiddleInitial, LastName 

FROM PERSON

ORDER BY LastName, FirstName;

· To list the name, birthday, age in the PERSON table.

SELECT 

Title, FirstName, LastName, Birthday, 

(TO_DAYS(NOW()) - TO_DAYS(BIRTHDAY))/365 AS AGE

FROM PERSON;

· To list the institutions arranged by type of organization.

SELECT 

TYPEORGANIZATION, NAME 

FROM INSTITUTION;

· To list the number of institutions per type of organization arranged from most to the least number of institutions.

SELECT

TYPEORGANIZATION,

COUNT(*) AS FREQUENCY

FROM INSTITUTION

GROUP BY TYPEORGANIZATION

ORDER BY FREQUENCY;

· To list name of institution together with corresponding affiliated individuals and their position.  Also, arrange the list according to institution name and then name of individuals.

SELECT

NAME, TITLE,  FIRSTNAME, LASTNAME, POSITIONHELD

FROM INSTITUTION AS I, PERSON AS P

WHERE I.INSTITUTIONID=P.INSTITUTIONID

ORDER BY NAME, LASTNAME,FIRSTNAME;

· To exit from mysql.

EXIT;

Additional Exercises

1. Make a simple database design using an ERD that will contain personal information about your new friends in this training; call this database the "WENT2000".  

(Note: Have a minimum of five attributes about your friend.)

Place your simple ERD here…

2. Fill-out the database design form below.

DATABASE: _________________

Table Name: 

Column Name
Data Type































3. Using mysql, Create a database named WENT2000.

Your command:___________________________________________________

________________________________________________________________

4. Open the database.

Your command:___________________________________________________

________________________________________________________________

5. Create the table you have designed.

Your command:___________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

6. Try inputting (insert) at least five (5) records into the table.

Your command:___________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

7. List the names of your friends.

Your command:___________________________________________________

________________________________________________________________

8. List the names of your friends in alphabetical order.

Your command:___________________________________________________

________________________________________________________________

9. List the names of your friends together with the names of their institutions.

Your command:___________________________________________________

________________________________________________________________

10. List the names of your friends and the country they came from; list is sorted by country.

Your command:___________________________________________________

________________________________________________________________

Appendix A

The table shows some operators which can be used in select_expression or where_definition:

Operators
Sample SQL expression
Explanation

Arithmetic Operators



+
Select 85 + 10;
To add values or columns

-
Select 85 - 10;
To subtract values or columns

*
Select 85 * 10;
To multiply values or columns

/
Select 85 / 10;
To divide values or columns

Comparison Operators



= (equal to)
Select * FROM PERSON WHERE FirstName='Sarah';
To list all individuals from PERSON table whose first name is Sarah

<> (not equal to)

!=
Select * FROM PERSON WHERE

FirstName!='Sarah';
To list all individuals from PERSON table whose  first name is not Sarah

<= (less than or equal to)
Select * FROM PERSON

WHERE

(TO_DAYS(NOW()) - TO_DAYS(BIRTHDAY))/365

<= 30;
To list all individuals from PERSON table whose  computed age is less than or equal to 30

<  (less than)
Select * FROM PERSON

WHERE

(TO_DAYS(NOW()) - TO_DAYS(BIRTHDAY))/365

< 30;
To list all individuals from PERSON table whose  computed age is less than 30

>= (greater than or equal to)
Select * FROM PERSON

WHERE

(TO_DAYS(NOW()) - TO_DAYS(BIRTHDAY))/365

>= 30;
To list all individuals from PERSON table whose  computed age is greater than or equal to 30

> (greater than)
Select * FROM PERSON

WHERE

(TO_DAYS(NOW()) - TO_DAYS(BIRTHDAY))/365

> 30;
To list all individuals from PERSON table whose  computed age is greater than 30

IS NULL
Select * from PERSON

WHERE

BIRTHDAY IS NULL;
To list all individuals without BIRTHDAY data from PERSON table

IS NOT NULL
Select * from PERSON

WHERE

BIRTHDAY IS NOT NULL;
To list all individuals with BIRTHDAY data from PERSON table 

expr BETWEEN min AND max
Select * from PERSON

WHERE

BIRTHDAY BETWEEN "1970-01-01" AND "1979-12-31";
To list all individuals born from 1970 to 1979

expr IN (value,...)
Select FIRSTNAME 

from PERSON

WHERE

MONTHNAME(BIRTHDAY) IN ('June','July','August');
To list all the first names of individuals from PERSON table whose month of BIRTHDAY is any of the following: June, July or August.

String Comparison functions



expr LIKE pat [ESCAPE 'escape-char'] 


Select * from PERSON

WHERE

FIRSTNAME LIKE '%Rose%'
To list all individuals with first name that has Rose word from PERSON table.

With LIKE you can use the following two wildcard characters in the pattern

% - matches any number of characters.

_ - matches exactly one character.
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