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At the end of this lesson, you will be able to:

« understand what CGl is, and

= identify capabilities and limitations of CGI.

Introduction

If we want to allow document searches
in our website, we have to connect it to In order to overcome some of the

a database... limitations of static websites, the concept
of web applications emerged in the 1980s.
This is now the most common way to build
a client-server application.

Instead of pointing to static HTML pages,
the URIs in a web application point to
fragments of executable code which
dynamically generate the HTML that is
sent back to the browser.

Very often these fragments of code
retrieve data that is stored in databases.
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What is CGI? \

-1o1x|
Fle Modfica Visualizza  Preferiti  Strumenti 7 |
& Indietra - »|Cullegamenti ”| Norton Antivirus g | & DAP The original and very simple way to
= implement a web application was to use

ﬁ the CGI standard.

CGI (Common Gateway Interface) is a
- standard for interfacing external

CGI: Common Gateway applications with web servers.

Interface CGI can be used for a wide range of
functions, but one of the most common

Ain HTTP server is often used as a gateway to a legacy usages is to read or write data in

mformation systera; for example, an exsting body of backend databases or other data

documents or an exsting database application. The Common sources over the World Wide Web.

Gateway Interface is an agreement between HITP server o . .

implementors about how to integrate such gateway scripts This includes connecting the indexes used

and programs. by search engines.

Tt is typically used in conjunction with HTMT forms to build
database applications.

=l
[ what is cGI?
En i =
CREE =R TSES |
| A CGI application (known as CGI or CGI
GOK )gl_e script) acts as an interface between the client,
e the web server, the operating system, the

e - hardware devices or other servers.

Web Web
Browser HTTP Response Server
[T

For example, if the user searches for a
document on a database through a web
interface, the server offering this service
might use CGI in order to receive and
translate the request by following the rules of
the database language.

Database

When CGI finds something, it allows the
server to generate a web page “on the fly”,
which displays the results of the user request.
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What is CGI?

CGls can be used to perform a “behind the
scenes” process such as processing a user
request, writing a log, or sending an email.
CGI scripts can also be used to generate
dynamic web pages.

cgi-bin

Where are CGls located?

They are normally stored on the web server in a
directory called cgi-bin (this is the most usual

way to organize and set up the server, although it
depends on the actual web server you are using).

Web Server

How Does CGI Work?

How do CGI applications “talk” with the outside world?

As with any computer programme, a CGI script communicates with the outside world using input
and output parameters.

Input to a CGlI is done through two means:
= by reading environment variables (e.g.
Enviroment variables the name of the server, the type of the
Standard input content, etc.) that are set by the web
server, and
« by reading the standard input stream.

Web CGI

Server Output is made by writing to the standard
output stream.
The output is then channeled back through
the web server to the web client that

Standard output originally called the CGI.
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How Does CGI Work?

There are two ways that can be used to call a CGI through a web browser:

.o . .
Abocument E x| Using an HTML hyperlink
File Edit Vew Favorites Toos Help ﬁ
Bk -+ = - @ D) A Qieach GlFavorkes g The user can execute a CGI by clicking on a link. The link
Address !@jhttp;Macalhost/unfaocg\/CGIDocumentL\j P ‘Lmks I points to a script instead of an HTML document.
- ~ In this case, the HTTP message uses the GET method.
ick hete to see the dynamic list of documents
/|
oo [T B oalintranet >
=y | Using an HTML form
i o oo
A form is a web page that contains input fields where the
advanced Search user can type their request then click one or more buttons to
submit it.
In this case, you can choose the method (GET or POST) for
your HTTP message.
ki 1 Let’s look at the difference between the POST and GET
" i o methods.

How Does CGI Work? ‘

A CGI can be called through a web browser using an HTTP GET method or using an HTTP
POST method.

If the GET method is used, any input
‘HTTP Request with GET > parameters passed to the CGI are appended to

the URI and are set by the web server in the
environment variable QUERY_STRING which
can be read by the CGI.

HTTP R t
Web Web |:> cal If the POST method is used, the input

Browser Server parameters are passed in the entity body of the
HTTP message and the web server passes them
through on the standard input to be read by
the CGI.

HTTP Request with POST > The consequence is that using the POST
method allows for no limitations to the
amount of information that can be passed.
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How Does CGI Work?

In which of the following scenarios is the GET method used?

Enviroment variables

O Standard input O Enviroment variables
Web e Web ———
Server ] cel Server ] el
Standard output Standard output

Please select the answer of your choice

How Does CGI Work?

The figure shows the sequence of steps in calling a CGI using the HTTP POST method:

1) The web browser sends the HTTP POST
message to the web server.

2) The Web server writes environment variables and

B\r/gsvbser S";’rev%r passes the body of the HTTP message on the standard
input to the CGI.

Environment
Variables

3) The CGI reads the environment variables
and the standard input (StdIn), makes calls
to a back end database and generates HTML
on the standard output (StdOut).

i
il
il
B
< @ StdOut

HTTP Response ‘

(220000

4) The web server returns the HTML as the
response to the original HTTP POST message.
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Writing a CGlI script

In order to write a CGl, you can use any language supported by the server.
Some of the most common choices of language for writing CGI scripts are:

* Perl

< ANSI C

= Shell scripts

You can find Perl CGl examples at:

http://www.perl.com/

http://www.activestate.com/Solutions/P
rogrammer/Perl.plex

’ Advantages and Disadvantages of CGI

CGI can offer you some advantages. In fact:

“ It is a proven technology. CGI has been in widespread use since the
mid 1990s, on websites across the world. A typical CGl may run faster
. i than other solutions as it may be written in a compiled language (like C
is); other platforms (e.g. Perl) have an optimized environment to
minimize scripting parsing.

It can be written in a range of languages. Programmers don’t have
to use a language specific to one vendor, Web server or operating
system.

Moreover:

It offers the full power of the host language. CGls can be written using any of the features
available in the language, not just the facilities offered by a proprietary scripting solution. For
example, CGls written in Perl have access to the full range of Perl functionality.

It is available on the Web. There are many CGI archives available on the Web. The most popular
language for CGls in these archives is Perl (e.g. http://www.scriptarchive.com/).
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Advantages and Disadvantages of CGI

CGI has a number of disadvantages that have been addressed by subsequent technologies such as
Servlets and Java Server Pages. For example:

- Instances of CGls run independently from each other.

This means that CGls can be very “resource hungry”, that is,
they can cause a high usage of resources.

However, different web server extensions have been created to
optimize CGI runtime. For example “process pooling”, a set of
agents issued by the web server to reuse and optimize
runtime/execution environment.

CGls can be much harder to write.

While JSP, Java Servlets and ASP have a simplified environment,
CGls are normal programs that are executed within an http
transaction. However, Perl CGls can use many language specific
functions that are quite similar to the simplified environment
mentioned above.

= CGIl (Common Gateway Interface) is a standard for interfacing
external applications with web servers.

« CGls can be used to perform a “behind the scenes” process such as
processing a user request, writing a log, or sending an email; they can y
also be used to generate dynamic web pages. /

4 -
K

e =
= A CGI application can be called through a web browser using an HTTP l" =
GET method or using an HTTP POST method. ‘//_’/

= In order to write a CGI application, you can use any language
supported by the server.
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Exercises
The following three exercises will allow you to test your understanding of the concepts described up
to now.
Good luck!
b ™
Exercise 1

Can you order the stages of calling a CGI through a web browser?

[J The web server passes the response message to the browser

[J The web server writes environment variables and passes the
body of the HTTP message to the CGI

[J The CGI reads the environments variables and the standard input,
calls the database and generates a standard output

[J The web browser sends the HTTP message to the web server

Please select the answer of your choice
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Exercise 2

Where are CGI applications located?

© On the browser.
© On the server.

©  On the database.

Please select the answer of your choice

Exercise 3

Which of the following disadvantages is relevant to CGI?

o It can be harder to write than JSP, Java Servlets and ASP.
o It is a not-quite-proven technology.
© CGI archives are difficult to find on the Web.

Please select the answer of your choice
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If you want to know more...

Information about CGl is available at

The actual CGI specifications were originally developed by the National Center

for Supercomputing Applications (NCSA) ( )

You can find Perl CGI examples at:
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