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World Wide Web Programming 10 – Using Database



What is a database? Basically, a set of data with a structure similar to real-life situations ‹ You can hold any type of information you need ‹ Accessible by any user with the proper rights ‹



Using the Entity-Relationship model ‹ ‹



We will use the following elements Entity:



• A real life object like a student Mr. X, a receipt with a specific date, …



‹



Entity type:



• Defines a group of entities with the same characteristics like students, shop items, …



‹



Relationships and types of relationships



• Different entities can be related for example the entity “Item nº 421” can be related to the entity “Customer nº 99” with the relationship “put_in_basket”



‹



Attributes:



• Each entity has a set of attributes that helps defining it. For example, name and age can be attributes for a student



Different properties ‹



Index key and primary index key



• When an entity can be identified individually with a single attribute or a small set of attributes, these are considered index keys. If there is more than one index keys, one of them has to be set as primary



‹



Weak entities and relationships



• If an entity cannot be distinguished solely thanks to its attributes and needs a relation, it’s called weak entity. A relationship using a weak entity is called a weak relationship



‹



Relationships complexity • 1:1 1:n n:m



Representing an ER model Entity Type1 Attribute 1 Attribute 2 …



Entity Type3 Attribute 1 Attribute 2 …



1



1



E1-E2



E1-E2



n



n



Entity Type2 Attribute 1 Attribute 2 …



Weak Entity Type Attribute 1



Practical Example ‹ ‹



Imagine we’re doing an e-commerce website We’ll use the following entities • VISITOR ‹



IdVisitor / Date / Time



• CLIENT ‹



IdClient / Name / Address / Phone / CreditCard



• ITEM ‹



IdItem / IdOrder / ItemName / ItemDescription / ItemPrice / IdItemGroup / IdItemSubGroup



• ITEM_GROUP ‹



IdItemGroup / GroupName



• ITEM_SUB_GROUP ‹



IdItemSubGroup / SubGroupName



• BASKET_ITEMS ‹



IdBasket / Date / IdVisitor / IdItem / QttyItem



• ORDER_ITEMS ‹



IdItem / IdOrder / IdClient / QttyItem



• ORDER ‹



IdOrder / Date / IdClient / IdVisitor / OrderTotal



VISITOR



1:n BASKET_ITEMS



CLIENT



1:n 1 1 1:n



1 n ORDER_ITEM n:1



ITEM



ORDER n:1



ITEM_SUB_ GROUP



n:1 ITEM_GROUP



Some sources of errors When working with databases, make sure all the information is consistent ‹ If you insert an element that is dependent on another (if they have a common attribute), make sure the attribute value match… ‹ It’s preferable to have an Id attribute for every entity type that will be UNIQUE ‹



A simplified version of diagrams ‹



‹



‹



‹



Instead of using the diamonds to show a relationship, you can just simply draw a line between elements Also, if you are familiar with databases, you may not need to write the relationship complexity I personally use arrows to clearly see when an entity refers to another Let’s see an example for a student database



USER id_user name surname email user pass



S_GRADES GRADES id_grades id_user semester course



PREFS id_prefs id_user bgcolor welcomemsg text



id_s_grades id_grades exam1 mid-term exam2 final total



Using MySQL ‹



‹



MySQL is based on the standard ANSI SQL92 though it doesn’t support • • • •



Nested SELECT Foreign Keys Views Transactions



• • • •



String compare Regular expressions Dates arithmetic Those can be use with “HAVING”



It provides new functionalities such as



MySQL syntax ‹



Strings



• Written between double or single quotes • You can use \0 \n \t \r \b \’ \” \\ \% \_



‹



Numbers



• Can be floating point (-12.458), integers, and can write them in HexaDecimal



‹ ‹



NULL value Names • • • •



‹



Databases – Max 64 Table – Max 64 Column – Max 64 Alias – Max 255



Calling a column



• id_item / item.id_item / shopdb.item.id_item



‹



Variables



• SET @var = {integer | real | string} [, @var2=…] • @var:=expression



MySQL numeric datatypes ‹ ‹ ‹ ‹ ‹ ‹ ‹ ‹ ‹ ‹ ‹ ‹ ‹



TINYINT [(M)][U][Z] SMALLINT [(M)][U][Z] MEDIUMINT [(M)][U][Z] INT [(M)][U][Z] INTEGER BIGINT [(M)][U][Z] FLOAT (X)[Z] FLOAT [(M,D)][Z] DOUBLE [(M,D)][Z] DOUBLE PRECISION REAL DECIMAL [(M,D)][Z] NUMERIC



MySQL date/time datatypes DATE ‹ DATETIME ‹ TIMESTAMP [(M)] ‹ TIME ‹ YEAR ‹



MySQL string datatypes CHAR (M) [BINARY] ‹ VARCHAR (M) [BINARY] ‹ TINYBLOB, TINYTEXT ‹ BLOB, TEXT ‹ MEDIUMBLOB, MEDIUMTEXT ‹ LONGBLOB, LONGTEXT ‹ ENUM(‘value1’, ‘value2’, …) ‹ SET(‘value1’, ‘value2’, …) ‹



MySQL Operators + & ‹ | ‹ NOT ! ‹ = ‹



* / > BIT_COUNT(n) OR || AND && != = >



Creating/erasing Databases CREATE DATABASE db_name ‹ DROP DATABASE [IF EXISTS] db_name ‹ USE db_name ‹



Creating a TABLE ‹



‹



CREATE [TEMPORARY] TABLE [IF NOT EXISTS] tbl_name [(create_definition,…)] create_definition: • col_name type [NOT NULL| NULL] [DEFAULT default_value] [AUTO_INCREMENT] [PRIMARY KEY] [reference_definition] • or PRIMARY KEY (index_col_name, …) • or KEY [index_name] (index_col_name, …) • or INDEX [index_name] (index_col_name, …) • or UNIQUE [INDEX] [index_name] (index_col_name, …)



Example ‹



CREATE TABLE item ( IdItem BIGINT NOT NULL AUTO_INCREMENT PRIMARY KEY, IdCode VARCHAR(25) NOT NULL, ItemName VARCHAR(100) NOT NULL, ItemText MEDIUMTEXT NOT NULL, ItemPrice DECIMAL(8,2) NOT NULL, IdItemGroup BIGINT NOT NULL, IdItemSubGroup BIGINT NOT NULL );



Altering tables ‹ ‹



ALTER [IGNORE] TABLE tbl_name alter_spec [, alter_spec …] alter_specs: • ADD [COLUMN] create_definition [FIRST | AFTER column_name] • or ADD INDEX [index_name] (index_col_name) • or ADD PRIMARY KEY (index_col_name, …) • or ADD UNIQUE [index_name](index_col_name,…) • or ALTER [COLUMN] col_name {SET DEFAULT literal | DROP DEFAULT} • or CHANGE [COLUMN] old_col_name create_definition • or MODIFY [COLUMN] create_definition • or DROP [COLUMN] col_name • or DROP PRIMARY KEY • or DROP INDEX index_name • or RENAME [AS] new_tbl_name



Using the index CREATE [UNIQUE] INDEX index_name ON tbl_name (col_name[(length),…) ‹ DROP INDEX index_name ON tbl_name ‹



Inserting Elements ‹



‹



‹



INSERT [LOW_PRIORITY | DELAYED] [IGNORE] [INTO] tbl_name [(col_name,…)] VALUES (expression,…),(…),… or INSERT [LOW_PRIORITY | DELAYED] [IGNORE] [INTO] tbl_name [(col_name, …)] SELECT or INSERT [LOW_PRIORITY | DELAYED] [IGNORE] [INTO] tbl_name SET col_name=expression, col_name=expression, …



Replacing ‹



‹



‹



REPLACE [LOW_PRIORITY | DELAYED] [INTO] tbl_name [(col_name,…)] VALUES (expression,…),(…),… or REPLACE [LOW_PRIORITY | DELAYED] [INTO] tbl_name [(col_name, …)] SELECT or REPLACE [LOW_PRIORITY | DELAYED] [INTO] tbl_name SET col_name=expression, col_name=expression, …



Updating / Deleting UPDATE [LOW_PRIORITY] tbl_name SET col_name1=expr1, col_name2=expr2, [WHERE where_definition] [LIMIT #] ‹ DELETE [LOW_PRIORITY] FROM tbl_name [WHERE where_definition] [LIMIT rows] ‹



SELECTING ‹



‹



SELECT [STRAIGHT_JOIN] [SQL_SMALL_RESULT] [SQL_BIG_RESULT] [HIGH_PRIORITY] [DISTINCT | DISTINCTROW | ALL] select_expression, … [INTO {OUTFILE | DUMPFILE} ‘file_name’ export_options] [FROM table_references [WHERE where_definition] [GROUP BY col_name, …] [HAVING where_definition] [ORDER BY {unsigned_integer | col_name | formula} [ASC | DESC], …] [LIMIT [offset,] rows] [PROCEDURE procedure_name] ] Ex: SELECT * FROM users WHERE id_users > 50



Using Functions There is a whole bunch of functions to manipulate date in MySQL, but since you should already know how to do the same things in PHP, there’s no point on giving the list… ‹ Get the MySQL online help if you want the exhaustive list ‹



Now some more practical help Here would come explanations on how to use PHPMyAdmin ‹ I’m doing the explanations “live” in class ‹ If you missed class, too bad… ‹



Assignment ‹



‹ ‹



‹



‹



‹



Create a team (minimum 1 person, maximum 3 or 4 depending on the project) Start thinking on a final project idea Write a page describing the project, and who will be the team members If you have no ideas I will give you a project, but I will decide what you will do (and it may be a REALLY hard project like email or news tools, coding FTP clients,) The project must be a database-driven website using HTML, PHP, MySQL (You’ll need to add some JavaScript specs after we study JavaScript)
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