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Programming (JavaScript)



Tutor: Dr Jan Pajak

Computer laboratory – exercise E2

Exercise E2: Advanced features of JavaScript language.

#1 Objective. At the end of this session students are to be able to

(A) Understand advanced features of client-side and server-side scripting in JavaScript, with emphases on advanced features of JavaScript.

(B) Use these advanced features in client-side and server-side scripting of web pages.


#2. Literature. The information utilised in this exercise was adopted from the following source publications:


[1] Danny Goodman, “JavaScript Bible”, 4th Edition, Hungry Minds, Inc., 2001, USA, ISBN 0-7645-3342-8, 1200 pages, pb., one CD-ROM (examples), $NZ 125.


[2] Danny Goodman, “JavaScript Bible examples”, 4th Edition, Hungry Minds, Inc., 2001, USA, ISBN 0-7645-3342-8, 1200 pages, pb., one CD-ROM (examples), $NZ 75.

[3] James Jaworski, “Mastering JavaScript”, Sybex, San Francisco, 1997, ISBN 0-7821-2014-8, pb, 1085 pages (includes a CD ROM).

[4] John Zakour, Jeff Foust, David Kerven, “HTML 4 HOW-TO”, Waite Group Press, A Division of Sams Publishing Corter Madera, CA, USA, 1997, ISBN 1-57169-125-1, 1067 pages, pb (it includes CD ROM with examples from the book).


[5] Ibrahim Zeid, “Mastering the internet and html”, Prentice Hall, 2000, ISBN 0-13-908005-8, 753 pages, pb.

[6] “Blue Book”, 2000.

[7] Timothy J.O’Leary, Linda I. O’Leary, “Computing Essentials 1998-1999”, Irwin, McGraw-Hill, 1998, ISBN 0-07-561040-X, 273 pages, pb.


[8] Hans-Erik Eriksson, Magnus Penker, “UML Toolkit”, Willey Computer Publishing, 1998, ISBN 0-471-19161-2  (pbk/CD-ROM), 397 pages.

#3. Learning approach. This exercise is self-paced. It is closely related to the assignment issued for this subject and topic. Thus each student is responsible for processing them both at his/her own pace, and for accomplishing goals set in them. If something is difficult to understand, please ask your tutor. Notice that the most current information on many areas elaborated in this exercise is provided in Internet. Therefore, supplement this exercise with parallel resorting to Internet sources of information indicated, explored via search engines.


Please notice that there are various reading resources and practical tutorials available on this course under the (external) Internet addresses:


http://Pajak.20m.com/PR655.htm 


http://Pajak.20fr.com/PR655.htm 

There is also our internal web page (accessible only from our computers), which contains examples of software solutions and sample programs for problems elaborated in this course. The address of this internal web site is as follows:


http://mswebserver/Pajak

Please use these resources and supplement with them the information outlined here.


#4. Theoretical background. Client-side and server-side scripting that we are to master during this course, involves many advanced features of JavaScript. In order to list the most important of these features, they include, amongst others:

-JavaScript navigation between windows (see exercise E1).

-Script Libraries (i.e. “.js” files).

-DHTML (i.e. dynamic HTML),

-Regular expressions and pattern matching (applied e.g. for advanced data validation, or for searches),

-Cascading style sheets.

- ActiveX Data Objects (for connecting ASP web pages to MS “Access” Database).

This resource material is to direct our exploration of such advanced JavaScript features.


#5. JavaScript libraries (so-called “.js” files) – see also [1] page 173. The name of “.js” files is assigned to external JavaScript scripting that can be run from several different web pages. It is an equivalent of external modules or functions from conventional (3GL) programming languages.


Example #5: ASP code example for JavaScript libraries.


Here is an example of JavaScript code, for using JavaScript libraries. While illustrating “.js” files, this example also explain principles on which a simple hit counter can be coded. Note, however, that this hit counter is not terribly efficient, because it uses slow text files in the fast working environment of a server.


Let us consider a following two lines of code. These lines are inserted into a text file named “count.js” which represents a very simple JavaScript library file:

var no=8;

document.write(no);


If these two lines of code are called from an HTML page through the following tag:

<script src="counter.js"></script>

the effect must be that they write digit 8 into a current window. Both together, i.e. the “.js” file and the “src” tag above, illustrate how JavaScript libraries are written and executed.


If now we prepare a SS web page, e.g. named “counter.asp”, which writes a disk file ”count.js” in such a manner, that each time the variable “no” assumes a higher value, then both together, (i.e. “count.js” and “counter.asp”) represent a very simple “hit counter”. Here is an example of the ASP web page, which writes the such continually incrementing “count.js” file:

<% @ language = "JavaScript" %>

<%

var current_value = 1;

function Read_Stored_Counter() //Retrieves a stored value

{

var filename="stats.txt"; //This assigns the file name to be read
var file_System_Object = Server.CreateObject("Scripting.FileSystemObject");

var inFile = file_System_Object.OpenTextFile(Server.MapPath(filename)); 

current_value = parseInt(inFile.readLine());

inFile.Close();

}

function Write_Stored_Counter() //Saves a new value of the hit counter

{

var filename = "stats.txt";

var file_system_object = Server.CreateObject("Scripting.FileSystemObject");

var outfile = file_system_object.CreateTextFile(Server.MapPath(filename)); 

//The above creates a new file

outfile.WriteLine(current_value); 

outfile.Close();

}
function Write_New_Script_File() //Generates a script file named "counter.js"

{

var filename = "count.js";

var file_system_object = Server.CreateObject("Scripting.FileSystemObject");

var outfile = file_system_object.CreateTextFile(Server.MapPath(filename));//Creates a new file

outfile.WriteLine("var no = " + current_value); 

outfile.WriteLine("document.write(no);"); 

outfile.Close();

}

Read_Stored_Counter();

current_value = current_value + 1;

Write_Stored_Counter();

Write_New_Script_File();

%>
Of course, in order to use the above “counter.asp” file as a hit counter, we need to execute it from another web page. Here is an example of HTML web page, which uses the above files as a hit counter:

<html>

<head>

<title>Simple hit counter</title>

</head>

<body>

<div align="center"><h1>
<br>Here is a simple hit counter

<br>(refresh if rusty)

<!-- Hit counter code begins -->

<br><font color="green">

<script src="count.js"></script>

<br></font>

<a href=http://Pajak.20m.com><img src="counter.asp" alt="Visit PR655 on: Pajak.20m.com" width="110" height="40" BORDER="0"></a>

<!-- Hit counter code ends -->

</h1></div>

</body>
It is worth to notice, that we also are able to prepare fancy hit counters with very elaborate and colourful digits. To obtain such highly sophisticated hit counters, we just need to prepare a series of pictures of individual digits, naming files which these pictures of subsequent digits for example as “0.gif”, “1.gif”, “2.gif” etc. Then we only need to generate the “count.js” file, which displays the appropriate combination of these digits. An example of “count.js” file, which is to display such digits, could be as follows (for digits 285):

document.write('<img src="2.gif" border=0>

<img src="8.gif" border=0>

<img src="5.gif" border=0><br>');

#6. Dynamic HTML (DHTML), and interactive processing. By the term “Dynamic HTML” or “DHTML” we understand a web technology, which incorporates into HTML code the following additional features:

-JavaScript,

-Layers,

-Cascading Style Sheets.

The ultimate goal of DHTML is to enable scripts to in documents to control the content, content position, and content appearance in response to user actions.

Excellent examples of DHTML are various dynamic menus. You can find their examples on the following web sites:

http://www.absolutegb.com/maximus

http://www.milonic.co.uk/menu

For more details see, e.g.:

http://www.webdevelopersjournal.com/articles/cascading/cascade_explained1.html
http://www.htmlguru.com/guru.html

http://www.dynamicdrive.com

http://www.devx.com

Example #6:


Below an example of a DHTML page, named menu.htm, which shows how to create dynamic menus with the use of DHTML capability (this web page is displayed at J:\Cybertech\PR255;PR655\Resources\DHTML\Menus; similar examples are at J:\Cybertech\PR255;PR655\Labs\Session7\Cross). Run this web page and find out how it works. Then try to find in Internet other (i.e. more “flashy”) examples of DHTML menus.

<html>

<head>

<title>Menu</title>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

<script language="JavaScript">

<!--

function MM_reloadPage(init) {  //reloads the window if Nav4 resized

  if (init==true) with (navigator) {if ((appName=="Netscape")&&(parseInt(appVersion)==4)) {

    document.MM_pgW=innerWidth; document.MM_pgH=innerHeight; onresize=MM_reloadPage; }}

  else if (innerWidth!=document.MM_pgW || innerHeight!=document.MM_pgH) location.reload();

}

MM_reloadPage(true);

// -->

</script>

</head>

<body bgcolor="#FFFFFF" text="#000000">

<div id="Layer1" style="position:absolute; width:176px; height:189px; z-index:1; left: 20px; top: 38px"> 

  <div id="FileMenu" style="position:absolute; width:83px; height:24px; z-index:1; left: 2px; top: 1px"> 

    <table width="100%" border="0" bgcolor="#CCCCCC" 


 onMouseOver="this.border=1" 


 onMouseOut="this.border=0" 


 onClick="FileMenuItems.style.visibility=='visible'?FileMenuItems.style.visibility='hidden':FileMenuItems.style.visibility='visible'" >

      <tr> 

        <td> 

          <div align="center"><font face="Arial, Helvetica, sans-serif">File</font></div>

        </td>

      </tr>

    </table></div>

  <div id="FileMenuItems" style="position:absolute; visibility:hidden; width:171px; height:160px; z-index:2; left: 2px; top: 27px; background-color: #CCCCCC; layer-background-color: #CCCCCC; border: 1px none #000000"> 

    <table width="100%" border="1" height="158" bordercolor="#CCCCCC">

      <tr> 

        <td>&nbsp;</td>

      </tr>

    </table>

  </div>

</div>

</body>

</html>

Exercise #6:


In order to extend further your understanding of DHTML, run now your Browser, then run any of the search engines listed before (e.g. “google.com”), finally type the key words for searching this topic, e.g. type “DHTML, JavaScript“. Copy the key information about this topic to your notes for the further discussion with the group. Especially try to gain information about the following matters:


-What are major components of technology called DHTML.


-What this technology is mainly used for (in which circumstances you would use it).


-What one can accomplish with the use of DHTML.


-What are advantages and drawbacks of DHTML.


-Write below an URL (Uniform Resource Locators – i.e. the method by which documents and data are addressed on the web) for a web site that you looked up, and that outlines a good example of application of DHTML.

URL on DHTML:…………………………………….

#7. Regular expressions and pattern matching – see [1] page 983. By the term “Regular Expressions” we understand JavaScript objects and associated methods that allow the user to identify, locate and extract strings of a specific structure. .They use a sequence of characters and symbols to define a pattern of text.  Such a pattern is then used to locate a chunk of text in a string by matching us the pattern against the characters in the string. The area where regular expression find an excellent application include data validation and searching. They originate from Unix system, subsequently applied in Pearl programming. Recently they were introduced to JavaScript and to Microsoft Internet Explorer 4.


Regular expression sytax is almost a language unto itself. For more details see: http://www.webreference.com/js/column5/index.html


Example #7: ASP (JavaScript) code examples for regular expressions.


Here are very simple examples of JavaScript code, for using regular expressions. Notice that to utilise this code, you assume that you have a HTML web page, a part of which is a form (in your current HTML document of this web page), and that in the window of this form (named “given_word”) you have a string, or a word, which you would like to find in a different text and then replace it with “xxxx” written in Upper Case, as bold, and Italics. Simultaneously, in another window of the same form (this another window is named “given_text”) you have a lengthy text, which contains a given word that you try to seek and replace. Here is how the code would look like:

<script>

function replace_it()

{


var pattern_to_seek=document.forms[0].given_word.value;


var pattern_object = new RegExp(pattern_to_seek,”gi”);


//in the above: g=globally (means in the entire text), i=ignore case


var seek_in=document.forms[0].given_text.value;


seek_in=seek_in.replace(pattern_object, “xxxx”.bold().italics().toUpperCase());


document.getElementById(“result”).innerHTML=seek_in;

}

</script>

Notice that when this code is run, “pattern_object” contains some specific word or pattern to seek, a.g. a word “color”, while “seek_in” contains a long text that includes this specific word “color” to be replaced with “xxxx”. Notice also that the above code finds and replaces with “xxxx” al;l occurrences of given pattern (e.g. all occurrences of the work “color”), even if these occurrences are parts of different words, e.g. colourful. If you only wish to find and replace whole words, then this code would take the following form:

<script>

function replace_it()

{


var pattern_to_seek=document.forms[0].given_word.value;


var pattern_object = new RegExp(“\\b”+pattern_to_seek + “\\b”,”gi”); 


//in the above: g=globally (means in the entire text), i=ignore case


var seek_in=document.forms[0].given_text.value;


seek_in=seek_in.replace(pattern_object, “xxxx”.bold().italics().toUpperCase());


document.getElementById(“result”).innerHTML=seek_in;

}

</script>


#8. Cascading style sheets (CSS). By the term “style sheet” we understand an object that represents the <STYLE> tag in our own document, or a style sheet file referenced in our document via the <A HREF…> tag. Style sheets dictate the font face, font size, the look of emphasized text, and the margin width of all body text. 

Exercise #8:


In order to extend further your understanding of “style sheets” and “cascading style sheets” (CSS), run now your Browser, then run any of the search engines listed before (e.g. “google.com”), finally type the key words for searching this topic, e.g. type “cascading style sheets, W3C, JavaScript“. Copy the key information about this topic to your notes for the further discussion with the group. Especially try to gain information about the following matters:


-What are “cascading style sheets” (or “CSS” for short).


-What are W3C standards for style sheets.


-How you can change the style in a ripple (“cascade”) through the entire web site (i.e. when a single external style sheet file dictates the styles in the entire cascade of web pages).


-What are advantages and drawbacks of using of style sheets. (E.g. consider the large corporate web site that wants to promote its identity through a distinct style. To apply these styles on an element-by-element basis would be a tedious page authoring task, and if the style is omitted from the tags of one page, the uniformity of the look is destroyed.)


-Write below an URL (Uniform Resource Locators) for a web site that you looked up, and that outlines a good example of application of “cascading style sheets” (CSS).
URL on CSS:…………………………………….

#9. Active X Data objects. By the term “ActiveX Data Objects” (ADO) we understand data objects that enable ASP applications to access and manipulate data from a variety of sources through an OLE DB provider. We are going to use them for connecting and manipulating “Access” database – for details see exercise E3.

More details on the “ActiveX Data Objects” can be found on the following web site:

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/ado270/htm/adostartpage1.asp
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