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What is a module? 

2 

 A module is a library of Perl code that can be 

included in your Perl program. 

 When you include a Perl module in a program, the 

functionality of that module is available for you to 

use inside your own program. 

 



Perl Modules 
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 require or use statements both pull a module into your 
program 

 require loads modules at runtime, with a check to avoid 
the redundant loading of a given module 

 use is like require, with two added properties: compile-
time loading and automatic importing 

 The required file extension for a Perl module is ".pm" 

 The full path to the file depends on your include path, 
which is stored in the global @INC variable 

 If the module name itself contains one or more double 
colons, these are translated into your system's directory 
separator 

 File::Find module resides in the file File/Find.pm 

 

use lib “$path”; 



CPAN (http://www.cpan.org/) 
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How to install Perl modules 

5 Install successfully !! 



Examples 

 I: common elements 

 

 

 

 

 

 II: randomization 
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@a @b 

? 

@a = (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) 

 

 

@a = (3, 1, 8, 9, 10, 5, 2, 4, 7, 6) 



Answers 

 I: common elements 

 List::Compare 

 

 

 

 

 II: randomization 

 Algorithm::Numerical::Shuffle 
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 qw() = () 



Modules for web development 

 Web content 

 CGI 

 Database 

 DBI 

 Dynamic images 

 GD 
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PART I: CGI module 

Reference: http://search.cpan.org/~markstos/CGI.pm-

3.63/lib/CGI.pm 
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About web page 
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Browsers 

Source code (HTML) 
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Internet concept 

Internet 

Browser 

Web server 

(HTTP server) 
IP or Domain name 

 & Request (*.html) 

HTML 



Install your own web server 

Apache  

AppServ (including Apache, PHP, MySQL) 
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Understanding of the “HTML” 

Tutorial http://www.w3schools.com/html/default.asp 

Reference: http://www.w3schools.com/tags/default.asp 

Google search for “HTML 教學” 
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http://www.w3schools.com/html/default.asp
http://www.w3schools.com/tags/default.asp


About HTML 

 HTML stands for Hyper Text Markup Language 

 HTML is not a programming language, it is a markup 

language 

 A markup language is a set of markup tags 

 HTML uses markup tags to describe web pages 
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HTML Document = Web Page 

<html> 

</html> 

<body> 

</body> 

<head> 

</head> 

<title>         </title> 



A common form of an HTML tags 

<tag  attribute1=“value1”  attribute2=“value2” … > 

Content to be rendered 

</tag> 

 

Example: 

<font  col=“red”  size=“2”  face=“Verdana”> 

 Hello World !! 

</font> 
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Heading, paragraph, and newline 
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Heading 

Paragraph 

Newline 
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List 
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Table 
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Link and image 

_blank: open in a new window 

_self: open in the current window 



21 

Form - I 

Name attributes are essential. 
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Form - II 
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Hand-on Practice I 

Create a HTML document to show following page: 



24 

Solution 



Static HTML → Dynamic HTML 

CGI 

25 



What’s CGI? 

 The Common Gateway Interface (CGI) is a standard 

protocol for interfacing external application software 

with an information server, commonly a web server. – 

from Wikipedia 
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CGI 
Request & 

parameters 

Create a HTML 

document 
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Our 1st CGI example 
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Basic HTML Tags 

HTML Code HTML Code HTML Code 

<font> font() <i> i() <h1> h1() 

<b> b() <strike> strike() <a> a() 

<p> p() <big> big() <img> img() 

<br> br() <small> small() 

<hr> hr() <sup> sup() 

<em> em() <sub> sub() 

<u> u() <strong> strong() 
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List 



30 

Table 



31 

Form 



32 

Hand-on Practice II 

Create a CGI script to show following page: 



33 
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How to transfer data? 

<form action=“mycgi.cgi” method=“get” 
enctype=“application/x-www-form-urlencoded”> 

action: URL of the CGI program 
method: how to transfer the data to CGI  
  (get | post) 
enctype: form type 
   (“multipart/form-data” |  
   “application/x-www-form-urlencoded” |  
   “text/plain”)  

If you want to do file uploads, you should use “multipart/form-
data” . 
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Get & Post 

<form action=“mycgi.cgi” method=“get”> 
 <input type=“text” name=“keyword” value=“hello”> 
 <input type=“submit”> 
</form> 

<form action=“mycgi.cgi” method=“post”> 
 <input type=“text” name=“keyword” value=“hello”> 
 <input type=“submit”> 
</form> 

http://localhost/cgi-bin/mycgi.cig?keyword=hello 

http://localhost/cgi-bin/mycgi.cig 

If you want to do file uploads, you should use “post”.. 
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An example of dynamic document 



37 

CGI code 

Form 

section 
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Fetch values 

of named 

parameters  

• use param() 
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Hand-on Practice III 

Create two CGI scripts to show following page: 

input_form.cgi show_info.cgi 
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Solution 



PART II: GD module 

Reference: http://search.cpan.org/~lds/GD-2.50/GD.pm 
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GD Examples 



Quick Start 

 Importing GD package (use GD;) 

 Creating the image 

 Allocating colors into the image colormap 

 Drawing the image 

 Image output 
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Create a new image 

 Create new and empty 400 * 250 pixel image 

 $image = new GD::Image(400, 250) 
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Graph 

400 

250 



Color Allocate 

 Use colorAllocate(int R, int G, int B) to assign colors. 

 Ex: 

 $white = $image -> colorAllocate(0, 0, 0); 

 $black = $image -> colorAllocate(255, 255, 255); 

 $red = $image -> colorAllocate(255, 0, 0); 

 $green = $image -> colorAllocate(0, 255, 0); 

 $blue = $image -> colorAllocate(0, 0, 255); 

 

 Other colors  refer to 

http://www.pitt.edu/~nisg/cis/web/cgi/rgb.html 
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Drawing image 

 $image->transparent($white); 

 Make color ‘white’ to be invisible 

 -1 to disable it 

 $image->interlaced(‘true’); 

 ‘undef’ to disable it. 
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47 

Localization 

(0, 0) 

(X1, Y1) 

(X2, Y2) 

X 

Y 

$image -> filledRectangle($x1, $y1,$x2, $y2, 

$color); 
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Drawing image – Basic methods 

(50, 50) 

(100, 100) 

(150, 50) 

(200, 

100) 

(170, 70) 

(250, 50) 

(300, 

150) 

(400, 

100) 



Drawing image - Strings 

 $image -> string(**font, X, Y, string, color); 

 There are 5 fonts in GD. 

 gdSmallFont 

 gdMediumBoldFont 

 gdTinyFont 

 gdLargeFont 

 gdGiantFont 

 Example: 

     $image->string(gdTinyFont, 10, 25, “hello world”, 

$black); 
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Image Output 

 Convert image data to supporting format, then you 

can print it, pipe it or write to file. 
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Practice - Basic 
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Practice - CGI 
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53 

Result 
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Hand-on Practice IV 



55 
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img.cgi 
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GD::Graph 



Other Tools for Generating Image 

Charts 

 GD::Graph: 
http://search.cpan.org/~bwarfield/GDGraph-
1.44/Graph.pm 

 Google::Chart: 
http://search.cpan.org/~marcel/Google-Chart-
0.04/lib/Google/Chart.pm 

 

Networks 

 eXpanda: 
http://medcd.iab.keio.ac.jp/expanda/index.html 

 Graphviz: http://www.graphviz.org/ 
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http://search.cpan.org/~bwarfield/GDGraph-1.44/Graph.pm
http://search.cpan.org/~bwarfield/GDGraph-1.44/Graph.pm
http://search.cpan.org/~bwarfield/GDGraph-1.44/Graph.pm
http://search.cpan.org/~marcel/Google-Chart-0.04/lib/Google/Chart.pm
http://search.cpan.org/~marcel/Google-Chart-0.04/lib/Google/Chart.pm
http://search.cpan.org/~marcel/Google-Chart-0.04/lib/Google/Chart.pm
http://search.cpan.org/~marcel/Google-Chart-0.04/lib/Google/Chart.pm
http://search.cpan.org/~marcel/Google-Chart-0.04/lib/Google/Chart.pm
http://medcd.iab.keio.ac.jp/expanda/index.html
http://www.graphviz.org/


Mathematics and statistics-related modules 
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 Math::Cephes 

 Math::MatrixReal 

 Statistics::Descriptive 

 Statistics::Distribution 

 Math::CDF 

 Math::Random 

 Statistics::ANOVA 

 Statistics::Ttest 

 Statistics::Basic::Correlation 

 PDL 

 Satistics::R 

 



Bioinformatics and Biomedical-related modules 

 BioPerl (www.bioperl.org) 

 Network analysis: 

 Graph 

 Graph::Maker 

 Machine learning & data mining 

 Algorithm::SVM 

 AI::ANN 

 Algorithm::DecisionTree 

 Statistics::PCA 

 Algorithm::Kmeans 

 Algorithm::Cluster 
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Q & A 
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Install your web server (for windows) 

 AppServ: http://www.appservnetwork.com/   

62 
Chinese installation guideline - http://linux0911.no-

ip.info/my_style/doc/appserv2/ 

http://www.appservnetwork.com/
http://linux0911.no-ip.info/my_style/doc/appserv2/
http://linux0911.no-ip.info/my_style/doc/appserv2/
http://linux0911.no-ip.info/my_style/doc/appserv2/
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Installation of AppServ – Step 1 
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Installation of AppServ – Step 2 
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Installation of AppServ – Step 3 
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Installation of AppServ – Step 4 

http://localhost:port/ 
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Location of your HTML documents 


