UNIT-V
Q7) PHP-Form Processing and Business Logic
FORM PROCESSING 
HTML Forms are required when you want to collect some data from the site visitor. For example registration information: name, email address, credit card, etc.
A form will take input from the site visitor and then will post your back-end application such as CGI, ASP Script or PHP script etc. Then your back-end application will do required processing on that data in whatever way you like.
Form elements are like text fields, textarea fields, drop-down menus, radio buttons, checkboxes, etc. which are used to take information from the user.
A simple syntax of using <form> is as follows:
	<form action="back-end script" method="posting method">
    form elements like input, textarea etc.
</form>


Most frequently used form attributes are:
· name: This is the name of the form.
· action: Here you will specify any script URL which will receive uploaded data.
· Method[GET and POST]
When defining the method to send information to the PHP script, you either use GET or POST. Both send variables across to a script, but they do so in different ways.
The GET method sends its variables in the web browsers URL, which makes it easy to see and possibly change the information that was sent. So this method should not be used when sending passwords or other sensitive information. It also should not be used for any actions that cause a change in the server, such as placing an order or updating a database. However, because the variables are displayed in the URL, it is possible to bookmark the page.
The GET method has a limit on the amount of information than can be sent. As a result, if you send long variables using GET, you are likely to lose large amounts of them.
The POST method sends its variables behind the scenes and has no limits on the amount of information to be sent. Because the variables are not displayed in the URL, it is not possible to bookmark the page.
·  target: It specifies the target page where the result of the script will be displayed. It takes values like _blank, _self, _parent etc.
· enctype: You can use the enctype attribute to specify how the browser encodes the data before it sends it to the server. Possible values are like:
· application/x-www-form-urlencoded - This is the standard method most forms use. It converts spaces to the plus sign and non-alphanumeric characters into the hexadecimal code for that character in ASCII text.
· mutlipart/form-data - This allows the data to be sent in parts, with each consecutive part corresponding the a form control, in the order they appear in the form. Each part can have an optional content-type header of its own indicating the type of data for that form control.
Please refer to PERL & CGI for a detail on data uploading using CGI.
There are different types of form controls that you can use to collect data from a visitor to your site.
· Text input controls
· Buttons
· Checkboxes and radio buttons
· Select boxes
· File select boxes
· Hidden controls
· Submit and reset button
Source Code:
<form action="php-form-processor.php" method="post">
  Which is your favorite movie?
  <input type="text" name="formMovie" maxlength="50" value="<?=$varMovie;?>" />
 
  What is your name?
  <input type="text" name="formName" maxlength="50" value="<?=$varName;?>" />
 
  Please choose your gender?
  <select name="formGender">
     <option value="">Select...</option>
     <option value="M">Male</option>
     <option value="F">Female</option>
  </select>
 
<input type="submit" name="formSubmit" value="Submit" />
</form>

BUSINESS LOGIC
Validating the form data
It’s always a good idea to have a “blank” option as the first option in your select box. It forces the user to make a conscious selection from the box and avoids a situation where the user might skip over the box without meaning to. Of course, this requires validation.
	<?php
   if(empty($varMovie)) {
      $errorMessage .= "<li>You forgot to enter a movie!</li>";
   }
   if(empty($varName)) {
      $errorMessage .= "<li>You forgot to enter a name!</li>";
   }
   if(empty($varGender)) {
      $errorMessage .= "<li>You forgot to select your Gender!</li>";
   }
?>


(For a generic, easy to use form validation script, see PHP Form Validation Script)
It’s also a good idea to put your validation checks in the same order as the inputs appear on the form. This way, if there are multiple errors, correcting them will be easier for the user. One other missing piece is that, as before, we want to preserve the user’s choice in the select box, just in case there’s a validation error in one of the other fields.
Here is how to do that:
	<p>
Please choose your gender
<select name="formGender">
   <option value="">Select...</option>
   <option value="M"
 <? if($varGender=="M") echo(" selected=\"selected\"");?> >Male
 </option>
   <option value="F"
 <? if($varGender=="F") echo(" selected=\"selected\"");?> >Female
 </option>
</select>
</p>


This code isn’t the easiest to look at! Basically what is happening here is that for whatever option the user has already selected, we want to put a selected=”selected” property in that option box. Now the select box choice will be preserved when the form is submitted.
If this code seems ugly, don’t worry. Many select boxes will be populated from a database table, and won’t require you to write a bunch of embedded “if” statements. Also, using a select box for ‘Gender’ probably isn’t the best choice: radio buttons might make more sense



























Q8) PHP-Connecting to a Database SQL
· Structured Query Language
· Used to manipulate databases
Several useful functions
· mysql_connect 
· mysql_select_db 
· mysql_query 
· mysql_error 
· mysql_fetch_row 
· mysql_close
 mysql_connect()
The mysql_connect() function is used to open a connection to a MySQL server.
Syntax
mysql_connect (server, username, password, client_flags)
Parameters
	Name
	Description

	server
	The MySql server. You can use hostname, ip address, hostname:portname, ip address:portname as server. Default is localhost:3306.

	username
	The username. Default value is defined by mysql.default_user.

	password
	The password of the user. Default value is defined by mysql.default_password.

	client_flags
	The client_flags parameter can be a combination of the following constants :
MYSQL_CLIENT_SSL - use SSL encryption MYSQL_CLIENT_COMPRESS - use compression protocol MYSQL_CLIENT_IGNORE_SPACE Allow space after function names
MYSQL_CLIENT_INTERACTIVE - Allow interactive_timeout seconds  of inactivity before closing the connection


mysql_db_name() 
 The mysql_db_name() function retrieve the database name from a call to the mysql_list_dbs() function.
Syntax
mysql_db_name(result, row, field)
Parameter
	z
	Description
	Required/ Optional
	Type

	result
	The result pointer from a call to mysql_list_dbs().
	Required
	Resource

	row
	The index into the result set.
	Required
	Integer

	field
	The field name.
	Optional
	Mixed*


mysql_select_db() 
The mysql_select_db() function sets the current active database on the server which is associated with the specified connection. - See more at: http://www.w3resource.com/php/function-reference/mysql_select_db.php#sthash.Wupf3Vhy.dpuf
Syntax
mysql_select_db(database_name, connection)

Parameter
	Name
	Description

	database_name
	The name of the database.

	connection
	The MySQL connection. Before performing any operation on a MySQL database, it is required to set a connection to the mysql database you want to work with. And this is done by mysql_connect() function. This function takes three parameters, name of the host, username with which you want to perform tasks with the mysql database in question, and password of that user. As soon as a successful connection is established, you can perform the operations on that mysql database. In case, no such connection is found, it will try to create one without any arguments.



mysql_query()
The mysql_query() is used to execute query on the default database.
Syntax
mysql_query(query, connection)
Parameter
	Name
	Description

	query
	A SQL query.

	connection
	The MySQL connection. Before performing any operation on a MySQL database, it is required to set a connection to the mysql database you want to work with. And this is done by mysql_connect() function. This function takes three parameters, name of the host, username with which you want to perform tasks with the mysql database in question, and password of that user. As soon as a successful connection is established, you can perform the operations on that mysql database. In case, no such connection is found, it will try to create one without any arguments, i.e. mysql_connect() without any parameters. If it fails to connect to a mysql database, it will generate a warning (E_WARNING) but not an error.


 

mysql_fetch_array ()
The mysql_fetch_array() is used to retrieve a row of data as an array from a MySQL result handle.
Syntax
mysql_fetch_array(result, result_type)
Parameter
	Name
	Description

	result
	Refers to the resource return by a valid mysql query (calling by mysql_query() function).

	result_type
	The type of the result is an array. 
Possible values : 
MYSQL_ASSOC - Associative array
MYSQL_NUM - Numeric array MYSQL_BOTH - Both associative and numeric array
Default : MYSQL_BOTH


mysql_error()
The mysql_error() function is used to get the error message from the last MySQL operation
Syntax
mysql_error(connection)
Parameter
	Name
	Description

	connection
	The MySQL connection. Before performing any operation on a MySQL database, it is required to set a connection to the mysql database you want to work with. And this is done by mysql_connect() function. This function takes three parameters, name of the host, username with which you want to perform tasks with the mysql database in question, and password of that user. As soon as a successful connection is established, you can perform the operations on that mysql database. In case, no such connection is found, it will try to create one without any arguments, i.e. mysql_connect() without any parameters. If it fails to connect to a mysql database, it will generate a warning (E_WARNING) but not an error.



mysql_close()
The mysql_close() function is used to close an open MySQL connection. If the connection is not specified as a parameter within the mysql_function(), the last opened link is used. 
Syntax
mysql_close(connection)
Parameter
	Name
	Description

	connection
	The MySQL connection.  Before performing any operation on a MySQL database, it is required to set a connection to the  mysql database you want to work with. And this is done by mysql_connect() function. 




Source Code:
<?php
$myServer = "localhost";
$myUser = "your_name";
$myPass = "your_password";
$myDB = "examples"; 

//connection to the database
$dbhandle = mssql_connect($myServer, $myUser, $myPass)
  or die("Couldn't connect to SQL Server on $myServer"); 

//select a database to work with
$selected = mssql_select_db($myDB, $dbhandle)
  or die("Couldn't open database $myDB"); 

//declare the SQL statement that will query the database
$query = "SELECT id, name, year ";
$query .= "FROM cars ";
$query .= "WHERE name='BMW'"; 

//execute the SQL query and return records
$result = mssql_query($query);

$numRows = mssql_num_rows($result); 
echo "<h1>" . $numRows . " Row" . ($numRows == 1 ? "" : "s") . " Returned </h1>"; 

//display the results 
while($row = mssql_fetch_array($result))
{
  echo "<li>" . $row["id"] . $row["name"] . $row["year"] . "</li>";
}
//close the connection
mssql_close($dbhandle);
?> 















Q9) PHP-Dynamic Content 
· Form’s action property set to same page that contains it
· Perform different actions when page is loaded and form is submitted
· Check for errors
· variable syntax
· If input is valid, make MySQL database calls



Q1) PERL, CGI, PHI and PERL
PERL
· Perl is a stable, cross platform programming language.
· Perl stands for Practical Extraction and Report Language.
· It is used for mission critical projects in the public and private sectors.
· Perl is an Open Source software, licensed under its Artistic License, or the GNU General Public License (GPL).
· Perl was created by Larry Wall.
· Perl 1.0 was released to usenet's alt.comp.sources in 1987
· At the time of writing thi tutorial, latest version of perl is 5.16.2
· Perl is listed in the Oxford English Dictionary.
PC Magazine named Perl a finalist for its 1998 Technical Excellence Award in the Development Tool category.
PERL Features
· Perl takes the best features from other languages, such as C, awk, sed, sh, and BASIC, among others.
· Perls database integration interface DBI supports third-party databases including Oracle, Sybase, Postgres, MySQL and others.
· Perl works with HTML, XML, and other mark-up languages.
· Perl supports Unicode.
· Perl is Y2K compliant.
· Perl supports both procedural and object-oriented programming.
· Perl interfaces with external C/C++ libraries through XS or SWIG.
· Perl is extensible. There are over 500 third party modules available from the Comprehensive Perl Archive Network (CPAN).
· The Perl interpreter can be embedded into other systems.





Q2) String Processing and Regular Expressions
PERL STRING PROCESSING
The most powerful features of Perl are in its vast collection of string manipulation operators and functions. Perl would not be as popular as it is today in bioinformatics applications if it did not contain its flexible and powerful string manipulation capabilities. It is not possible to cover all such capabilities in this class note, but the following are those features most commonly used that should be remembered:
String concatenation
To concatenate two strings together, just use the . dot:
· $a . $b;
· $c = $a . $b;
· $a = $a . $b;
· $a .= $b;
The first expression concatenates $a and $b together, but the result was immediately lost unless it is saved to the third string $c as in case two. If $b is meant to be appended to the end of $a, use the .= operator will be more convenient.
Substring extraction
The counterpart of string concatenation is substring extraction. To extract the substring at certain location inside a string, use the substr function:
· $second_char = substr($a, 1, 1);
· $last_char = substr($a, -1, 1);
· $last_three_char = substr($a, -3);
The first argument to the substr function is the source string, the second argument is the start position of the substring in the source string, and the third argument is the length of the substring to extract. The second argument can be negative, and if that being the case, the start position will be counted from the back of the source string. Also, the third argument can be omitted. In that case, it will run to the end of the source string. As is any expression, if the value returned from the substr function is not saved to another variable, then it will be lost right after the statement. The source string is not changed in substr extractions above. 
Substring search
In order to provide the second argument to substr, usually you need to locate the substring to be extracted or replaced first. The index function does the job:
· $loc1 = index($string, "abc");
· $loc2 = index($string, "abc", $loc+1);
· print "not found" if $loc2<0;
The index function takes two arguments, the source string to search, and the substring to be located inside the source string. It can optionally take a third argument to mean the start position of the search. Thus, you can find all locations of some substrings by providing the third argument which is one more than the last location found.
REGULAR EXPRESSION
Regular expression is a way to write a pattern which describes certain substrings. In general, the number of possible strings that can match a pattern is large, thus you need to make use of the regular expression to describe them instead of listing all possibilities. If the possible substring matches are just one, then maybe the index function is more efficient. The following are some basic syntax rules of regular expression:
· Any character except the following special ones stands for itself. Thus abc matches 'abc', and xyz matches 'xyz'.
· The character . matches any single character. To match it only with the . character itself, put an escape \ in front of it, so \. will match only '.', but . will match anything. To match the escape character itself, type two of them \\ to escape itself.
· If instead of matching any character, you just want to match a subset of characters, put all of them into brackets [ ], thus [abc] will match 'a', 'b', or 'c'. It is also possible to shorten the listing if characters in a set are consecutive, so [a-z] will match all lowercase alphabets, [0-9] will match all single digits, etc. A character set can be negated by the special ^ character, thus [^0-9] will match anything but numbers, and [^a-f] will match anything but 'a' through 'f'. Again, if you just want to match the special symbols themselves, put an escape in front of them, e.g., \[, \^ and \].
· All the above so far just match single characters. The power of regular expression lies in its ability to match multiple characters with some meta symbols. The * will match 0 or more of the previous symbol, the + will match 1 or more of the previous symbol, and ? will match 0 or 1 of the previous symbol. For example, a* will match 'aaaa...' for any number of a's including none '', a+ will match 1 or more a's, and a? will match zero or one a's. A more complicated example is to match numbers, which can be written this way [0-9]+. To matching real numbers, you need to write [0-9]+\.?[0-9]*. Note that the decimal point and fraction numbers can be omitted, thus we use ?, and * instead of +.
· If you want to combine two regular expressions together, just write them consecutively. If you want to use either one of the two regular expressions, use the | meta symbol. Thus, a|b will match a or b, which is equivalent to [ab], and a+|b+ will match any string of a's or b's. The second case cannot be expressed using character subset because [ab]+ does not mean the same thing as a+|b+.
· Finally, regular expressions can be grouped together with parentheses to change the order of their interpretation. For example, a(b|c)d will match 'abd' or 'acd'. Without the parentheses, it would match 'ab' or 'cd'.
The rules above are simple, but it takes some experience to apply them successfully on the actual substrings you wish to match. There are no better ways to learn this than simply to write some regular expressions and see if they match the substrings you have in mind. The following are some examples:
· [A-Z][a-z]* will match all words whose first character are capitalized
· [A-Za-z_][A-Za-z0-9_]* will match all legal perl variable names
· [+-]?[0-9]+\.?[0-9]*([eE][+-]?[0-9]+)? will match scientific numbers
· [acgtACGT]+ will match all DNA strings
· ^> will match the > symbol only at the beginning of a string
· a$ will match the a letter only at the end of a string
In the last two examples above, we introduced another two special symbols. The ^ which when not used inside a character set to negate the character set, stands for the beginning of the string. Thus, ^> will match '>' only when it is the first character of the string. Similarly, $ inside a regular expression means the end of the string, so a$ will match 'a' only when it is the last character of the string. These are so called anchor symbols. Another commonly used anchor is \b which stands for the boundary of a word. In addition, Perl introduces predefined character sets for some commonly used patterns, thus \d stands for digits and is equivalent to [0-9], \w stands for word letters or numbers, and \s stands for space characters ' ', \t, \n, \r, etc. The captial letter version of these negates their meaning, thus \D matches non-digit characters, \W matches non-word characters, and \S matches non-whitespaces. The scientific number pattern above can therefore be rewritten as:
· [+-]?\d+\.?\d*([eE][+-]?\d+)?
Pattern matching
Regular expressions are used in a few Perl statements, and their most common use is in pattern matching. To match a regular expression pattern inside a $string, use the string operator =~ combines with the pattern matching operator / /:
· $string =~ /\w+/; # match alphanumeric words in $string
· $string =~ /\d+/; # match numbers in $string
The pattern matching operator / / does not alter the source $string. Instead, it just returns a true or false value to determine if the pattern is found in $string:
· if ($string =~ /\d+/) {
  print "there are numbers in $string\n";
}
Sometimes not only you want to know if the pattern exists in a string, but also what it actually matched. In that case, use the parentheses to indicate the matched substring you want to know, and they will be assigned to the special $1, $2, ..., variables if the match is successful:
· if ($string =~ /(\d+)\s+(\d+)\s+(\d+)/) {
  print "first three matched numbers are $1, $2, $3 in $string\n";
}
Note that all three numbers above must be found for the whole pattern to match successfully, thus $1, $2 and $3 should be defined when the if statement is true. The same memory of matched substrings within the regular expression are \1, \2, \3, etc. So, to check if the same number happened twice in the $string, you can do this:
· if ($string =~ /(\d).+\1/) {
  print "$1 happened at least twice in $string\n";
}
You cannot use $1 in the pattern to indicate the previously matched number because $ means the end of the line inside the pattern. Use \1 instead.
Pattern substitution
In addition to matching a pattern, you can replace the matched substring with a new string using the substitution operator. In this case, just write the substitution string after the pattern to match and replace:
· $string =~ s/\d+/0/; # replace a number with zero
· $string =~ s:/:\\:; # replace the forward slash with backward slash
Unlike the pattern matching operator, the substitution operator does change the $string if a match is found. The second example above indicates that you do not always need to use / to break the pattern and substitution parts apart; you can basically use any symbol right after the s operator as the separator. In the second case above, since what we want to replace is the forward slash symbol, using it to indicate the pattern boundary would be very cumbersome and need a lot of escape characters:
· $string =~ s/\//\\/; # this is the same but much harder to read
For pattern matching, you can also use any separator by writing them with m operator, i.e., m:/: will match the forward splash symbol. Natually, the substitution string may (and often does) contain the \1, \2 special memory substrings to mean the just matched substrings. For example, the following will add parentheses around the matched number in the source $string:
· $string =~ s/(\d+)/(\1)/;
The parentheses in the replacement string have no special meanings, thus they were just added to surround the matched number.
Modifiers to pattern matching and substitution
You can add some suffix modifiers to Perl pattern matching or substitution operators to tell them more precisely what you intend to do:
· /g tells Perl to match all existing patterns, thus the following prints all numbers in $string
while ($string =~ /(\d+)/g) {
  print "$1\n";
}
· $string =~ s/\d+/0/g; # replace all numbers in $string with zero
· /i tells Perl to ignore cases, thus
$string =~ /abc/i; # matches AbC, abC, Abc, etc.
· /m tells perl to ignore newlines, thus
"a\na\na" =~ /a$/m will match the last a in the $string, not the a before the first newline if /m is not given.
Greedy or non-greedy
Perl's default behavior is to match as many characters as possible when you make use of the * and + meta symbols. This may be confusing and surprising to new users of Perl:
· my $s = "a123b123b";
$s =~ /(a.*b)/;
print "$1\n";
You may be surprised to see that you actually matched the whole string! Maybe your intention is to match just 'a123b', but .* can match any character, so it actually eats the first b and keeps matching until the last b in the source string, which will now have to match the final b otherwise the match won't be successful. So Perl stops here for the match. There are several fixes to this problem:
· $s =~ /(a\d*b)/; # explicitly say that you want to match numbers only between a and b
· $s =~ /(a[^b]*b)/; # do not allow match to b in the * pattern
· $s =~ /(a.*?b)/; # tell Perl your * should not be greedy and should stop when it can
Not all three of the solutions above are applicable in all different situations. The first solution says that you know between a and b there are only numbers, thus the first b will not be eaten by the * pattern and will match the b you specified. The second solution is similar, but you are saying anything but b can match the * pattern. Finally, the third solution tells Perl to just match enough characters to reach the first occurrence of b, i.e., to not be so greedy in matching. In general, when you are using the + and * patterns that can match an arbitrary number of characters, you need to be careful about the greediness of the match. Also note that in the third solution above the question mark after * is not the same as the question mark to indicate zero or one symbols; since it's after * but not any other regular symbol, Perl knows you mean to make * non-greedy.
The split function
There are other uses of the regular expression patterns. The split function we mentioned previously actually takes in a regular expression to determine where to divide the fields inside a line. Thus, when we gave the special pattern " " to split, it is actually splitting on one or more space characters:
· my @words = split " ", $string; # special " " means one or more space characters
· my @words = split /\s+/, $string; # the actual pattern to split on is /\s+/
The join function
Although not actually a pattern matching function, the counterpart of the split function is the join function, which connects all members in an array with some fixed strings:
· my $string = join " ", @words; # this time the " " is just what it is, one space character
One might sometimes need to exchange data with Microsoft Excel, do some calculations in Perl, and then return the data to Excel. For example, suppose there is a column 3 in an Excel spreadsheet that lists people's names as 'last, first' order, and you want to replace that with the more common 'first last' order without the extra comma. You can use Perl to help you:
· First save your Excel file in text format using the tabular character as field separator
· Use the following Perl code to do the work; remember field 3 has index 2 in Perl
while (<>) {
  my @fields = split /\t/, $_; # now all Excel fields are separated in @fields
  $fields[2] =~ s/(\w+),\s*(\w+)/\2 \1/; # now the name is reversed and the comma is gone
  print join "\t", @fields; # put back the tabular characters
}
· Then import the text file back to Excel.
There are much more stuff to Perl's string manipulation then this short class note can cover. However, if you master at least the above, you should be able to take a lot of strings apart and manipulate them successfully in Perl.

Q3) Form Processing and Business Logic PERL
// refer to php
Q5) Verifying Username and Password

<HTML>
<HEAD>
<TITLE>Verifying a username and a password.</TITLE>
</HEAD>
<BODY>
      Type in your username and password below.
   <FORM ACTION = "index.pl" METHOD = "POST">
   Username:<INPUT SIZE = "40" NAME = "USERNAME">
   Password:<INPUT SIZE = "40" NAME = "PASSWORD" TYPE = PASSWORD>
   <INPUT TYPE = "SUBMIT" VALUE = "Enter">
   </FORM>
</BODY>
</HTML>

#!perl
use CGI qw(:standard);

$testUsername = param( "USERNAME" );
$testPassword = param( "PASSWORD" );

open ( FILE, "password.txt" ) || die "The database could not be opened";

while ( $line = <FILE> )
{
   chomp $line;
   ( $username, $password ) = split( ",", $line );
   
   if ( $testUsername eq $username )
   {
      $userVerified = 1;
      if ( $testPassword eq $password )
      {
         $passwordVerified = 1;
         last;
      }
   } 
}

close( FILE );
print header;

if ( $userVerified && $passwordVerified )
{
   accessGranted();
}
elsif ( $userVerified && !$passwordVerified )
{
   wrongPassword();
}
else
{
   accessDenied();
}

sub accessGranted
{
   print "<TITLE>Thank You</TITLE>";
   print "Permission has been granted, $username.";
   print "<BR>Enjoy the site.";
}

sub wrongPassword
{
   print "<TITLE>Access Denied</TITLE>";
   print "You entered an invalid password.<BR>";
   print "Access has been denied.";
}

sub accessDenied
{
   print "<TITLE>Access Denied</TITLE>";
   print "You were denied access to this server.";
}

#File: password.txt

#account1,password1
#account2,password2
#account3,password3

Q6) Using DBI to Connect to a Database
This tutorial will teach you how to access a database inside your Perl script. Starting from Perl 5 it has become very easy to write database applications using DBI module. DBI stands for Database Independent Interface for Perl which means DBI provides an abstraction layer between the Perl code and the underlying database, allowing you to switch database implementations really easily.
The DBI is a database access module for the Perl programming language. It provides a set of methods, variables, and conventions that provide a consistent database interface, independent of the actual database being used.
Architecture of a DBI Application
DBI is independent of any database available in backend. You can use DBI whether you are working with Oracle, MySQL or Informix etc. This is clear from the following architure diagram.
[image: Perl Database Module DBI Architecture]
Here DBI is responsible of taking all SQL commands through the API, (ie. Application Programming Interface) and to dispatch them to the appropriate driver for actual execution. And finally DBI is responsible of taking results from the driver and giving back it to the calling scritp.
Notation and Conventions
Throughout this chapter following notations will be used and it is recommended that you should also follow the same convention.
  $dsn    Database source name
  $dbh    Database handle object
  $sth    Statement handle object
  $h      Any of the handle types above ($dbh, $sth, or $drh)
  $rc     General Return Code  (boolean: true=ok, false=error)
  $rv     General Return Value (typically an integer)
  @ary    List of values returned from the database.
  $rows   Number of rows processed (if available, else -1)
  $fh     A filehandle
  undef   NULL values are represented by undefined values in Perl
  \%attr  Reference to a hash of attribute values passed to methods
Database Connection
Assuming we are going to work with MySQL database. Before connecting to a database make sure followings. You can take help of our MySQL tutorial in case you are not aware about how to create database and tables in MySQL database.
· You have created a database with a name TESTDB.
· You have created a table with a name TEST_TABLE in TESTDB.
· This table is having fields FIRST_NAME, LAST_NAME, AGE, SEX and INCOME.
· User ID "testuser" and password "test123" are set to access TESTDB
· Perl Module DBI is installed properly on your machine.
· You have gone through MySQL tutorial to understand MySQL Basics.
Following is the example of connecting with MySQL database "TESTDB"
#!/usr/bin/perl

use DBI
use strict;

my $driver = "mysql"; 
my $database = "TESTDB";
my $dsn = "DBI:$driver:database=$database";
my $userid = "testuser";
my $password = "test123";

my $dbh = DBI->connect($dsn, $userid, $password ) or die $DBI::errstr;
If a connection is established with the datasource then a Database Handle is returned and saved into $dbh for further use otherwise $dbh is set to undef value and $DBI::errstr returns an error string.
INSERT Operation
INSERT operation is required when you want to create some records into a table. Here we are using table TEST_TABLE to create our records. So once our database connection is established, we are ready to create records into TEST_TABLE. Following is the procedure to create single record into TEST_TABLE. You can create as many as records you like using the same concept.
Record creation takes following steps
· Prearing SQL statement with INSERT statement. This will be done using prepare() API.
· Executing SQL query to select all the results from the database. This will be done usingexecute() API.
· Releasing Stattement handle. This will be done using finish() API
· If everything goes fine then commit this operation otherwise you can rollback complete transaction. Commit and Rollback are explained in next sections.
my $sth = $dbh->prepare("INSERT INTO TEST_TABLE
                       (FIRST_NAME, LAST_NAME, SEX, AGE, INCOME )
                        values
                       ('john', 'poul', 'M', 30, 13000)");
$sth->execute() or die $DBI::errstr;
$sth->finish();
$dbh->commit or die $DBI::errstr;
Using Bind Values
There may be a case when values to be entered is not given in advance. So you can use bind variables which will take required values at run time. Perl DBI modules makes use of a question mark in place of actual value and then actual values are passed through execute() API at the run time. Following is the example:
my $first_name = "john";
my $last_name = "poul";
my $sex = "M";
my $income = 13000;
my $age = 30;
my $sth = $dbh->prepare("INSERT INTO TEST_TABLE
                       (FIRST_NAME, LAST_NAME, SEX, AGE, INCOME )
                        values
                       (?,?,?,?)");
$sth->execute($first_name,$last_name,$sex, $age, $income) 
          or die $DBI::errstr;
$sth->finish();
$dbh->commit or die $DBI::errstr;
READ Operation
READ Operation on any databasse means to fetch some useful information from the database ie one or more records from one or more tables. So once our database connection is established, we are ready to make a query into this database. Following is the procedure to query all the records having AGE greater than 20. This will take four steps
· Prearing SQL SELECT query based on required conditions. This will be done using prepare()API.
· Executing SQL query to select all the results from the database. This will be done usingexecute() API.
· Fetching all the results one by one and printing those results.This will be done usingfetchrow_array() API.
· Releasing Stattement handle. This will be done using finish() API
my $sth = $dbh->prepare("SELECT FIRST_NAME, LAST_NAME
                        FROM TEST_TABLE 
                        WHERE AGE > 20");
$sth->execute() or die $DBI::errstr;
print "Number of rows found :" + $sth->rows;
while (my @row = $sth->fetchrow_array()) {
   my ($first_name, $last_name ) = @row;
   print "First Name = $first_name, Last Name = $last_name\n";
}
$sth->finish();
Using Bind Values
There may be a case when condition is not given in advance. So you can use bind variables which will take required values at run time. Perl DBI modules makes use of a question mark in place of actual value and then actual values are passed through execute() API at the run time. Following is the example:
$age = 20;
my $sth = $dbh->prepare("SELECT FIRST_NAME, LAST_NAME
                        FROM TEST_TABLE
                        WHERE AGE > ?");
$sth->execute( $age ) or die $DBI::errstr;
print "Number of rows found :" + $sth->rows;
while (my @row = $sth->fetchrow_array()) {
   my ($first_name, $last_name ) = @row;
   print "First Name = $first_name, Last Name = $last_name\n";
}
$sth->finish();
UPDATE Operation
UPDATE Operation on any databasse means to update one or more records already available in the database tables. Following is the procedure to update all the records having SEX as 'M'. Here we will increase AGE of all the males by one year. This will take three steps
· Prearing SQL query based on required conditions. This will be done using prepare() API.
· Executing SQL query to select all the results from the database. This will be done usingexecute() API.
· Releasing Stattement handle. This will be done using finish() API
· If everything goes fine then commit this operation otherwise you can rollback complete transaction. See next section for commit and rollback APIs.
my $sth = $dbh->prepare("UPDATE TEST_TABLE
                        SET   AGE = AGE + 1 
                        WHERE SEX = 'M'");
$sth->execute() or die $DBI::errstr;
print "Number of rows updated :" + $sth->rows;
$sth->finish();
$dbh->commit or die $DBI::errstr;
Using Bind Values
There may be a case when condition is not given in advance. So you can use bind variables which will take required values at run time. Perl DBI modules makes use of a question mark in place of actual value and then actual values are passed through execute() API at the run time. Following is the example:
$sex = 'M';
my $sth = $dbh->prepare("UPDATE TEST_TABLE
                        SET   AGE = AGE + 1
                        WHERE SEX = ?");
$sth->execute('$sex') or die $DBI::errstr;
print "Number of rows updated :" + $sth->rows;
$sth->finish();
$dbh->commit or die $DBI::errstr;
In some case you would like to set a value which is not given in advance so you can use binding value as follows. In this example income of all males will be set to 10000.
$sex = 'M';
$income = 10000;
my $sth = $dbh->prepare("UPDATE TEST_TABLE
                        SET   INCOME = ?
                        WHERE SEX = ?");
$sth->execute( $income, '$sex') or die $DBI::errstr;
print "Number of rows updated :" + $sth->rows;
$sth->finish();
DELETE Operation
DELETE operation is required when you want to delete some records from your database. Following is the procedure to delete all the records from TEST_TABLE where AGE is equal to 30. This operation will take following steps.
· Prearing SQL query based on required conditions. This will be done using prepare() API.
· Executing SQL query to delete required records from the database. This will be done usingexecute() API.
· Releasing Stattement handle. This will be done using finish() API
· If everything goes fine then commit this operation otherwise you can rollback complete transaction.
$age = 30;
my $sth = $dbh->prepare("DELETE FROM TEST_TABLE
                        WHERE AGE = ?");
$sth->execute( $age ) or die $DBI::errstr;
print "Number of rows deleted :" + $sth->rows;
$sth->finish();
$dbh->commit or die $DBI::errstr;
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