LABORATORY HANDOUT #11



Introduction

This lab session will give you a brief introduction to the development of dynamic web pages - i.e. web pages based on data stored in databases. You will learn how to establish a connection between a web page and a database (Postgres) and how to extract data from the database and display it in your web page. This lab handouts only provides you with a basic example. You will have to build upon it based on the documentation you are provided (links to chapters of on-line manuals and tutorials).

PHP - Hypertext Processor

Introduction

PHP is a server-side, cross-platform, HTML embedded scripting language. What you need to know (at the moment) is that PHP:

- is a language that can be used in conjunction with HTML

- allows you to manipulate variables

- provides control structures (e.g. if statements, loops)

- provides a set of pre-defined functions; of interest for you are the functions that provide access a database (Postgres).

Before you are directed to a basic tutorial, you need to know the following details related to the way the web server you are using is set.

1. You must have a directory called "public_html" in your home directory on itsy (i.e. your N drive). This is where you will store your PHP files.

2. You must give the permission to execute (x) to everybody on your home directory. To do this, do

$cd ~

$cd ..

$chmod o+x <your-user-name> 

$cd ~/public_html

3. In order to view a web page (*.html file or *.php3 file) you should type in the following address (suppose the name of the file is my-file.php3)

http://www.mcs.gold.ac.uk/~<your-user-name>/my-file.php3

Now go to the following tutorial; before that note that: all the files that you are advised to create should have the extension "php3" and should be stored in your "public_html" directory. You can leave out the section about forms. At the bottom of this tutorial you are given a list of other on-line tutorials; only use them for further reference; do not refer to them during this lab. The address of the tutorial is:

http://www.php.net/tut.php3
If you are having problems with the HTML syntax, you can find help at

http://www.utoronto.ca/webdocs/HTMLdocs/NewHTML/htmlindex.html
In order to make sure you understood the basics of PHP try to create a web page that displays your name from inside a PHP block.

Accessing a database - basic example

PHP provides a set of pre-defined functions by means of which you can connect to and extract data from databases. You are going to use the functions for accessing Postgres databases. We shall start with an example, but, first, you need to do some preparatory work. 

Preparatory work

1. In one of your databases (in my explanation I shall assume that your database is called "my-database"; wherever you see this name replace it with the name of your database) create the following table:

CREATE TABLE Staff (

id

int,

name
varchar(50),

job

varchar(50),

PRIMARY KEY (id),

UNIQUE (name) 

) ;

2. Insert a set of tuples into this table.

3. Grant SELECT on this table to the user "nobody"

GRANT 
SELECT  

ON

Staff

TO 

nobody ;

Now, you can create a web page that lists, for instance, all the names of the staff members stored in your database, in the Staff table. The following PHP file achieves this (remember to substitute my-database with the name of the database you are working with):

<html><head><title>List of staff</title></head>

<body bgcolor="#abcdef" text="012345">

<center>

<h2>List of lecturers</h2>

This page will display the list of staff in my database

</center><br><br><hr>

<?PHP


echo "<br><left><small>CONNECTION MESSAGES <br>";


echo "<ul>";


echo "<li>establishing connection with database</li>";

$conn = pg_Connect ("port=5432 dbname=my-database user=nobody");

if (!$conn) {



echo "<li>connection to database failed</li>" 



; exit; }


$result = pg_exec ($conn, "SELECT DISTINCT name

                               FROM Staff

                               ORDER BY name");

    if (!$result) {

echo "<li>an error has occured in getting data from 
 
database</li>"; 



exit;}

echo "<li>connection to database ok</li>" ;


echo "<br></left></small></ul><hr>";


echo "<b>LIST OF STAFF<br><ol>";

for ($row = 0; $row < pg_numrows($result); $row++)  {

     
$tuple = pg_fetch_array($result, $row);

     
echo "<li>" . $tuple["name"] . "</li>";


}


pg_Close($conn);


echo "</ul></b><hr>";

?>

#<small><i>

#Please report any bugs to 

#<a href="mailto:your-user-name@gold.ac.uk">your-user-name@gold.ac.uk

#</a>

#</i></small>

</body></html>

A few explanations:

- a variable is a word that starts with $

- a PHP block is included with the "<?PHP" and "?>" tags

- you can write HTML statements inside a PHP block by using the "echo" function; the HTML code you want to write has to be delimited by with double quotes

- each PHP statement must end with a semicolon ";"

- there is a PHP function that establishes a connection with your database called "pg_Connect"

- PHP provides conditional statements "if"; note the C-like syntax

- PHP provides a Postgres function called "pg_exec" that allows you to execute SQL statements; in this example the SQL statement is a query that returns all the names of staff stored in Staff; the result of the query is assigned to a variable "$result"; the result is stored as an array of tuples

- PHP provides a Postgres function that returns the number of tuples stored in "$result" (or other variables that store the result of a query statement); this function is "pg_numrows"

- PHP provides a "for" loop; note the C-like syntax, i.e. " for ( variable=initial value; loop's test; modification of the index of the loop ) {body}"

- "$row++" means that the variable "$row" is incremented by 1  

- PHP provides a Postgres function by means of which, given its number, a certain tuple in the result of a query can be accessed; this fuction is called "pg_fetch_array"

- a certain field, call it "desired-filed", of a retrieved tuple can be accessed by the following syntax "$tuple["desired-filed"]", where "$tuple" is the variable that stores the retrieved tuple; note the use of double quotes for the name of the filed; in the above example, the tuple is stored in "$tuple" and the field accessed is "name", hence "$tuple["name"]"

- the dot operator "." represents string concatenation

- PHP provides a Postgres function that end a connection with a database, i.e. "pg_Close".

IF YOU DO NOT UNDERSTANDS SOME ASPECTS OF THE ABOVE PHP BLOCK 
ASK ME IN THE LAB.

Type in the above program (or cut and paste from this document), save it as "test1.php3" in public_html, and load it in a web browser. Firstly, make sure that the its privileges include read (r) and execute (x) by everybody.

If you do not get the expected result the you either:

- have syntax error (typos) in the program;

- have not set properly the privileges on the files and directories.

If it still does not work, ASK ME. 

Accessing a database - further topics

Try to modify the above example such that you access other kind of data you have stored in your database (in other tables). For further clarifications you are provided with the following useful links:

a link to a PHP manual:

http://www.php.net/manual
a link to the PostgreSQL PHP functions (you can get this link from the table of content of the above manual)

http://www.php.net/manual/ref.pgsql.php3
a link to an HTML tutorial

http://www.utoronto.ca/webdocs/HTMLdocs/NewHTML/htmlindex.html
You do not needed for this lab, but, for your information, the main page for PHP is at

http://www.php.net
You can download it for free.

Coursework - link

As part of your last coursework you are required to explore on your own the features provided by PHP with respect to creating dynamic web pages.

The resources provided above will be sufficient for you to successfully complete the coursework.

Creating a web page based on data stored in a database
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