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136 Chapter 6· Hypermedia Documents 

output, and deleted. If you like, you can use the algorithm in Chapter_j to return 
the GIF image in small pieces. 

Figure 6-6 shows the image created by this script. 

□ · Netscape: GIF image 341 x341 pixels 

;j for-:rd H~e I @ ~ ~1 8 1t¥til 
Reload Images~~ ~ 

What 's Nev? I What's Cool? I Handbook I Net Search I Net Directory I _So_ft_w_ar_e ~ 

... 

0--....... .-..---.. ........................................ ........ 
0 6 10 20 

Figure 6-6. pgperl graph 

Animation 
Although Java is being touted as the best way to do animation on the Web, you 
can also write CGI programs to produce animation. There are two mechanisms 
for creating animation: client pull and server push. In client pull, a new HTTP 

connection is opened every time a document is requested. In server push, 
however, the connection is kept open until all the data is received by the client. 
That is the main difference between the two mechanisms. As a result, you can 
have an animation in an otherwise static document by using the HTML <IMG> tag 
to access the CGI program instead of a URL to an image, as introduced in the 
"Inserting Multiple Dynamic' Images" section at the beginning of this chapter. 

Client pull requires a special directive either in the HTML document header or as a 
part of the CGI program's HTTP response. This directive instructs the client to 
retrieve a specified document after a certain amount of time. In other words, the 
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Animation 137 

client opens a new connection to the server for each updated iwage (see 
Figure 6-7). 
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Figure 6-7. Animation using client pull 
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Server push involves sending packets of data to the client periodically, as shown 
in Figure 6-8. The HTTP connection between the client and the server is kept 
open indefinitely. Server push can be implemented in a CGI program through the 
use of the multipart/x-mixed-replace MIME type. 

Both client pull and server push are supported only by Netscape Navigator 
(version 1.1 and higher) and Internet Explorer. 

Client Pull 

Here is a simple example of an HTML document that displays the time 
continuously: 

<META HTTP-EQUIV="Refresh" CONTENT=5 > 
< !--#echo var="DATE_LOCAL"-- > 

Animation depends on updating the browser's window at regular intervals with 
new material from the server. Browsers provide a way to update their windows 
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138 Chapter 6· Hypermedia Documents 
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Figure 6-8. Animation using server push 
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called refreshing. In the example shown above, we trick the browser into issuing 
its refresh command every five seconds, so that it retrieves the document. The 
document simply uses server side includes to display the current time. (See 
Chapter 5 for more information on_ Server Side Includes.) 

The META tag is part of the HTML 3.0 specification used to simulate HTTP 

response headers in HTML documents. In this case, it is used to simulate the 
"Refresh:" HTTP header with a delay of five seconds. 

The "Refresh:" header is non-repeating; it does not load the document repeatedly. 
However, in this example, "Refresh:" is specified on each retrieval, creating a 
continuous display. 

Here is an example of a CGI program that performs the same operation as the 
previous HTML code: 

#!/usr/local/bin/perl 

$delay= 5; 
$date= "/bin/date"; 

print "Refresh: ", $delay , "\n"; 
print "Content-type : text/piain", " \n\n"; 
print '$date' ; 

exit (0); 
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Animation 139 

Remember, SSI directives cannot be included in a CGI program. So the date 
command _is used to output the current date and time. 

Now, let's look at the directive used to load a different document after a specified 
time: 

<META HTTP-EQUIV="Refresh" CONTENT="5; URL=http://your.machine/name.html"> 

This example loads the file specified by the URL after five seconds. If the file 
name.html does not contain another "Refresh:" header, there is no animation, 
because "Refresh:" is non-repeating. The corresponding CGI statement would be: 

print "Refr esh : 5; URL=http://your.machine/name.html", "\n"; 

As a final example of client pull, here's a CGI program that loads a document 
with a random fortune message every ten seconds. 

#!/usr/local/bin/perl 

$fortune= "/usr/local/bin/fortune"; 
$refresh_time = 10; 

print "Refresh: ", $refresh_time, "\n"; 
print "Content-type: text/plain", "\n\n"; 

print "Here is another fortune ... ", "\n"; 
print ' $fortune'; 

exit (0); 

This is a repeating document, because a "Refresh:" header is specified every time 
the program is executed. The program uses the UNIX fortune command, which 
generates a random fortune each time it is involved. 

Server Push 

Server push animations can be created using the multipart/x-mixed-replace 
MIME type. The "replace" indicates that each data packet replaces the previous 
data packet. As a result, you can make smooth animations. Here is the format in 
which this MIME type is used: 

Content-type: multipart/x-mixed-replace;boundary=End 

--End 
Content-type: image/gif 

Image #1 

--End 
Content - type: image/gif 

Image #2 
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140 Chapter 6· Hypermedia Documents 

--End 
Content-type: image/gif -
Image #3 

--End--

In the first Content-type declaration, we declare the multipart/x-mixed­
replace content types and establish "End" as the boundary s~ring. We then 
repeatedly display new images (declaring new content types of image/gif), 
ending each image with the "--End" string. The result is that the images are 
displayed one after another. 

Let's look at an example that utilizes the server push mechanism. 

#!/usr/local/bin/perl 

$ 1 = l; 
$webmaster = "shishir\@bu\ . edu"; 

$boundary_string = "\n" . "--End" . "\n"; 
$end_of_data = "\n" . "--End-- " " \n"; 

$delay_time = l; 

First, we define the bounda1y strings that need to be sent to the client. We also 
set the delay time between images-in this case, one second. 

@image_list = ("image_l.gif", 
"image_2. gif", 
"image_3.gif", 
"image_4 .gif", 
"image_5. gif") ; 

All of the images that will be used in the animation are stored in the @image_list 
array. In this simple example, we use only 5 images. 

$browser= $ENV{'HTTP_USER_ AGENT'} ; 

if ($browser =- m#"Mozilla/ (1 \. [ " O] J (2-9]) #) 
print "Content-type : multipart /x-mixed-replace;boundary=End", " \n "; 

The name of the client browser is obtained using the environment variable HTTP_ 

USER_AGENT. If the browser is Netscape version 1.1 or higher, the multipart MIME 

type is sent to it, along with the initial boundary string. (Netscape uses "Mozilla" 
as its user agent string.) 

for ($loop=0; $loop< scalar (@image_li s t); $loop++) 
&open_ and_display_GIF ($image_list[$loop]); 
print $boundary_ string; 
sleep ($delay_time ); 

print $end_of_data ; 
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A loop is used to iterate through the image_list array. Each image is, displayed 
using the open_and_display_ GIP subroutine. A boundary is then sent to the 
client, and the program proceeds to sleep for the specified amount of time. It is 
important to print the boundary after the image and before the sleep command to 
ensure that the server "pushes" the entire image to the client. The process is 
repeated for all the images in the array. Finally, the terminating boundary string is 
sent to the client. 

} else { 
&open_ and_display_GIF ($irnage_list[0)); 
} 

exit(0); 

If the browser is not Netscape version 1.1 or higher, only the first image stored in 
the array is displayed. 

sub open_and_display_GIF 
{ 

local ($file) = @_; 
local ($content_length) = (stat($file)) [7); 

print "Content-type: irnage/gif", " \n "; 
print "Content-length: ", $content_length, "\n\n"; 

if (open (FILE, "< " . $file)) { 
while (<FILE> ) 

print; 

close (FILE); 
else { 

&return_error (500, "File Access Error", "Cannot open graphic file 
$file"); 
} 

} 

This routine should be very familiar to you. First, it sends the image/gif MIME 

type, along with the length of the image. Then, the image is printed to standard 
output. 

One final note: If you are using an NCSA server, it is better to create the CGI 
server push animation program as a non-parsed header ("nph") script, as 
described in Chapter 3, Output from the Common Gateway Interface. That way 
the server will not parse the HTTP headers-, and instead will send the information 
directly to the client. The main advantage of this is reduced "jerkiness" in the 
animation. Just to refresh your memory, you need to name the script with an 
"nph-" prefix, and the first lines that are output from your script should be: 

print "HTTP/1.0 200 OK", "\n"; 
print "Content -type : rnultipart/x-rnixed-replace;boundary=End", " \n"; 
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In This Chapter: 
• Animated Clock 
• Gameof 

Concentration 
• Introduction to 

Imagemaps 
• Calendar Manager 

Advanced and 
Creative CG/ 
Applications 

In this final chapter of practical advice and code, we will look at three applica­
tions: a simple animated clock, the game of Concentration, and a Calendar 
Manager. All thr_ee of these examples utilize a combination of the various tech­
niques presented up to this point. 

Animated Clock 
This example creates the effect of an animated digital clock by repeatedly gener­
ating dynamic GIF images and sending them to the browser using server push 
(see the discussion in Chapter 6, Hypermedia Documents). You can use the tech­
niques presented in this example to create CGI programs that continuously 
display such information as system load averages, stock prices, or sports scores. 
However, programs like these can heavily tax the host machine, although they 
may be fun and entertaining. So you should use them only if there is an absolute 
need to do so. 

To summarize the method used in this example: First we check that the browser 
is Netscape Navigator, version 1.1 or higher. That's because Netscape is the only 
browser that currently supports server push. We then generate a new image every 
few seconds and send it to the client. To create the image, we'll use the same gd 
extension to Perl that we showed in Chapter 6. We have to send the data as a 
special MIME type . called multipart/x-mixed-replace so · that the client 
replaces each old image with the new one. Following the MIME standard, we send 
an "--End~-" string at the end of each image. Here is the code: 

#!/usr/local/bin/perl5 

use GD; 

311 
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312 Chapter 11: Advanced and Creative CGI Applications 

$ I = 1; 

$font_length 8; 
$font_height = 16; 

$boundary_string = "\n" . "--End" . "\n"; 
$end_of_data = "\n" . "--End--" . "\n"; 

-

The program turns output buffering off by setting Perl's $ I variable. The 
bo1:1ndary strings for server push are defined. 

$delay_time = 5; 
$max_updates = 10; 

The $delay_time variable reflects the time between image updates. The _maximum 
number of updates performed by this program is set to 10. The reason for setting 
these variables is so that the user does not tax the system by watching the 
updates for an infinite amount' of time. 

print "HTTP/1.0 200 OK", "\n"; 

This CGI script outputs the complete HTTP header (see Chapter 3, Output from 
the Common Gateway Interface). Server push animation appears smooth only if 
buffering is turned off and a complete header is output. 

$browser= $ENV{'HTTP_USER_AGENT'}; 

if ($browser =- m# AMozilla/ (1 \. (AO] I (2-9]) #) 
print "Content-type: multipart/x-mixed-replace;boundary=End", "\n"; 
print $boundary_string; 

This if block runs if the browser is Netscape Navigator, version 1.1 or higher. 

for ($loop=0; $loop < $max_updates; $loop++) . { 
&display_time (); 
print $boundary_string; 
sleep ($delay_time); 

The display_time subroutine determines the current time, creates an image, 
outputs the image/gif MIME type, and displays the image. The boundary string 
is sent to the browser indicating the end of image data. The sleep command then 
waits for the specified amount of time. 

&display_time ("end"); 
print $end_of_data; 

Once the loop is terminated, the display_time subroutine is called one final time, 
with an argument. The "end" argument instructs the subroutine to draw the clock 
in_ a different way-as we will soon see. Finally, the last boundary string is sent to 
the browser. 

·} else { 
&display_time ("end"); 
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Animated Clock 313 

exit (0) ; 

If the browser does not support server push, the display_time subroutine is called 
just once to display a static image of the current time. 

The display_time subroutine does most of the work for the program: 

sub display_time 

local ($s~atus) = @_; 
local ($seconds, $minutes, $hour, $ampm, $time , $time_length , 

$x, $y, $image, $black, $color); 

print "Content-type: image/gif", "\n\n"; 

($seconds, $minutes, $hour) = localtime (time); 

if ($hour > 12) { 
$hour - 12; 
$ampm = "pm"; 

else { 

$ampm = "am"; 

if ($hour== 0) 
$hour= 12; 

$time= sprintf ("%02d: %02d: %02d %s" , $hour, $minutes, $seconds , 
$ampm); 

The current time is formatted and stored in the variable $time. The output of this 
variable will look like this: 09: 27 : 03 pm. 

$time_length = length($time); 
$x = $font~length * $time_length ; 
$y = $font_height; 

The size of the image is calculated, based on the length of the $time string multi­
plied by the font dimensions. 

$image = new GD: : Image ( $x, $y) ; 
$black= $image->colorAllocate . (0, 0, 0); 

A new image is created with black as the background color. 

if ($status eq "end") { 
$color= $image->colorAllocate (0, 0, 255 ); 
$image->transparent ($black); 

else { 
$color= $image->colorAllocate (255, 0, 0); 
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314 Chapter 11: Advanced and Creative CGI Applications 

If the argument passed to this script is "end," the color of the text is set to blue. In 
addition, black is set as the transparent color. In other words, black will not 
appear in the image, and as a result the blue text will appear without any image· 
border. If an argument was not passed, the text color is set to red. 

$image->string (gdLargeFont, O, 0 , $time, $color); 
print $image->gif; 

Finally, the image is displayed to standard output. 

Game of Concentration 
Up to . this point, we have discussed reasonably useful applications. So it is time 
now to look at some pure entertainment: the game of Concentration (also called 
Memory). The game consists of an arbitrary number of tiles, where each tile 
exactly matches one other tile . The value (or picture) "under" each tile is hidden 
from the user. Figure 11-1 shows what the initial screen looks like. 

Netscape: concentration.pl ---

; ::c: IF r·:J,d l H~e I t* ~ ~I A llfill • I 
Reload Images ~~~ ~ 

1 \Vhat's New? I What's Cool? I Handbook I Net Search I Net Directory I Software 

Figure 11-1. First game screen 

When the user selects a tile, the value is displayed. The user can select two tiles 
at a time. If they match, the values behind the tiles remain displayed. The object 
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