Following are the points to be covered on WAP Curriculum.

1. What is WAP ?

2. The history of WAP.

3. WAP Standards and Members.

4. WAP Architecture

5. Basics of WAP servers and WAP gateways

6. WAP Security.

7. Benefits and Limitations of WAP.

8. Details of WAP toolkit and comparision between them.

9. Basic of WML(Wireless Markup Language).

10. Creating complex WML pages.

11. Creating dynamic WML pages using server side scripting.

12. Inserting WBMP images in WML pages.

13. Usage of WMLScript.

14. Configuring Nokia 7110 for WAP access.

15. PUSH Technology – SMS

16. Interaction with Mobile user - WTA

17. Some advance Wireless technology.

1. What is WAP ?

       WAP - Wireless Application Protocol


WAP stands for Wireless Application Protocol, and is a set of specifications for developing web-like applications that run over wireless networks.


Wireless application protocol (WAP) is an application environment and set of communication protocols for wireless devices designed to enable manufacturer, vendor, and technology-independent access to the Internet and advanced telephony services


WAP can roughly be described as a set of protocols that has inherited its characteristics and functionality from both Internet standards as well as standards for wireless services. 

2. The history of WAP.

In 1995, Ericsson began work on a protocol know as ITTP, or Intelligent Terminal Transfer Protocol, with the intent of making it easy to add services to mobile telephony platforms. During 1996 and 1997, Nokia began work on a concept called Smart Messaging, and Unwired Planet created HDML. The Handheld Device Markup Language was a markup language similar to HTML, but optimized for devices with small screens such as phones and PDA’s.


Realizing that these competing protocols could fragment and possibly destroy the potential market, in December of 1997, Ericsson, Motorola, Nokia, and Unwired Planet (now known as Phone.com) joined forces to launch the WAP Forum. After the release of the WAP 1.0 specifications in the spring of 1998, membership in the organization was opened to all interested parties. As of the end of 1999, membership has exceeded 90 companies, made up of the world's leading terminal, hardware and infrastructure manufacturers, as well as network operators, service providers, and software development companies

3. WAP Standards and Members.

Standard 


The Wireless Application Protocol (WAP) is well placed to eventually become a standard wireless phone protocol. Whilst Mobile Station Application Execution Environment (MExE) is a only a GSM and Universal Mobile Telephone System (UMTS) standard, WAP is being designed for all cellular standards such as Code Division Multiple Access (CDMA) and is supported by major worldwide wireless leaders such as AT&T Wireless and NTT DoCoMo. 

   Members 
.


The WAP Forum has grown rapidly and today includes virtually the entire mobile communications industry.With more than 180 member companies worldwide…WAP Forum members represent more than 95 percent of the global handset market, carriers with more than 100 million customers, leading infrastructure providers, software developers and other organizations providing solutions to the wireless industry.


The initial Wireless Application Protocol partner companies- Nokia, Ericsson, Motorola and Phone.com (formerly Unwired Planet)- formed a limited company called WAP Forum Limited to administer the global Wireless Application Protocol specification process and get new companies involved in developing the protocol. By mid 1999, the WAP Forum had about 100 members comprising major phone manufacturers, network operators, SMS Center suppliers and SMS software suppliers. 

Announced WAP Forum members include: 

· Telecommunications Hardware: Alcatel, Ericsson, Matsushita communication Industrial, Motorola, Nokia, Nortel, Philips Consumer Communications, Qualcomm, Samsung Electronics, Uniden Corporation, Bosch Telecom Denmark A/S, Intel, NEC, Siemens. 

· Telecommunications Software: Apion, Fujitsu Software Corporation, Geoworks, IBM, MD-Co, Psion Software, Sema Group Telecom, Sendit, Scandinavian Softline Technology, Spyglass, Starfish, Phone.com (formerly Unwired Planet), VTT Information Technology, CCI, CMG, Comverse Network Systems, CTC, Logica, Puma Technology, Tegic.

· Mobile telephone network operators: AT&T Wireless Services, BellSouth Cellular Corporation, DDI Corporation, Hongkong Telecom, SBC Communications, SFR, Sonera Corporation, Telecom Italia Mobile, Telenor, Telstra, T-Mobil, Vodafone, BT Cellnet, Dolphin, IDO, NTT DoCoMo, Rogers Cantel, Sprint PCS, Swisscom, Telia Mobile.

· Smart cards and security: Certicom, RSA Data Security, De La Rue Card Systems, Gemplus, Schlumberger.

4. WAP Architecture

WAP protocols are open-specification, meaning that they are discussed, designed, and owned by a democratic consortium of interested parties - the WAP Forum. This is a bit like the W3C group that handles specifications for HTML and so on. 

The WAP protocols are analogous to many of those used in existing Internet technology, yet are optimised for the challenges raised by small, narrowband client devices (such as mobile phones) and limited over-the-air bandwidth. 
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The WAP Protocols cover both the application level (WML and WMLScript; collectively known as WAE, the Wireless Application Environment), and the underlying transport layers (WSP and WTP, WTLS, and WDP). The fact that all these levels of the communications stack are defined by the WAP Forum means that everything should hang together quite nicely. (In the web world, the application layers and the transport layers are specified by different organisations, but actually it still hangs together quite nicely). 

The 'bearer' level of WAP depends on the type of mobile network. It could be CSD, SMS, CDMA, or any of a large number of possible data carriers. Whichever your target client is using, the development above remains the same.

5. Basics of WAP servers and WAP gateways

The Internet comprises clients (browsers) and servers which actually host the pages that you view - or the applications that produce the pages on-the-fly. 

WAP is no different. Your clients are now the mobile devices, and the servers are still hosting static pages and applications. 
The only consideration we have to now make is that we will have to connect the mobile network to the Internet - so that the phone can make a request for the page and it will be able to reach the server. (And of the course the response has to make it back). 

To connect these two mega-networks, the WAP Specification assumes there will be a WAP Gateway. At its simplest level, this is a 'stack converter'. It converts the 'WAP' request into a 'Web' request and the 'Web' response into a 'WAP' response. Not a rigorous technical description, but I think you'll get the idea.
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In theory, the gateway could also be made to convert the HTML page content itself on-the-fly as well. For example, if a phone makes a request to a HTML page, the gateway might feel it is capable of converting the HTML response into WML - so that the phone can understand it. 

However, bear in mind that WML is designed for small screens, and is therefore not as visually rich as HTML. Any such conversion will compromise a great deal of the HTML content and formatting - as well as any in-line scripting. 

Some of the WAP Gateway products that are now coming on to the market (such as Nokia's WAP Server) also provide hosting capabilities themselves. There are no advantages to hosting static content on a WAP Gateway (other than perhaps performance), but if you are running dynamic web applications on a WAP Gateway, you may be able to determine more about your target client's request. In theory, and in the future, you might be able to integrate your WAP Server into the mobile network to gain information about the subscriber's location, for example. 

Hosting on your own WAP Gateway-type server will require you to maintain connections into the mobile network somehow. For example, you might dial into the network's SMS engine, or provide dial-in modems for CSD access (that is, the mobile will dial your server as though it was a regular point of presence, like an ISP).

Should I be buying a WAP Gateway?

Maybe. If you feel your business lies in providing a dial-up WAP Service, if you want to act as a Wireless ISP, or if perhaps you want a WAP-based corporate intranet, you will need to get your own WAP Gateway. You may also need to start talking to your target mobile operators about intergation to their networks, as described above. 

But if you simply want to throw up some WAP pages - or even run commercial services, you can go ahead and provide the content via a regular vanilla web server; Apache, IIS, Netscape: whatever takes your fancy. Of course, you'll have to be authoring pages in WML, or writing applications that produce WML, but that's about it.

6.WAP Security.

The Wireless Transport Security Layer (WTLS) implements many features to insure secure data transmissions thereby protecting users, network and service operators as well as the functionality of the upper layers of the WAP stack. The WTLS provides utilities:
 
·        to preserve the integrity of data sent between the user agent and an application server
·        to ensure that transmitted information between the user agent and the application server remains private and cannot be assimilated by  malicious parties that may have intercepted the data stream
·        to authenticate the identities of the user agent and the application server
·        to detect and reject data that is corrupted or otherwise unfit for admittance into the application system
 
The WTLS provides safe data transmission to support services requiring a high level of security such as e-commerce. Moreover, like all dimensions of WAP, it is designed for constrained bandwidth transmission:
 
…[WTLS] has been optimised for use over narrow-band communication channels. WTLS provides the following features, Data integrity… Privacy… Authentication… Denial-of-Service protection.  
7. Benefits and Limitations of WAP.

Benefits of WAP 


WAP will provide multiple applications, for business and customer markets such as banking, corporate database access, and a messaging interface The WAP specification offers numerous benefits and opportunities to carriers, users, manufacturers and developers. A wealth of product and marketing opportunities has been placed on the doorstep of the wireless industry.WAP offers numerous dimensions of benefits, functionality, services and features. Clearly, the presence of an evolving open wireless standard will create advantages and opportunities for businesses and consumers.


WAP literally puts the internet in your pocket, so the benefits are as wide as the internet itself. A WAP phone is all you need to search out the latest news and information from the world's biggest resource. And soon you'll be able to buy travel or theatre tickets, book hire cars, make hotel reservations, check you bank or credit card accounts, wherever you are, using only your phone. 

· An Internet-based programming model WML - Wireless Markup Language 

· A protocol stack that is optimized for the wireless environment 

· The endorsement of over 90% of all handset manufacturers 

· License-free usage 

Limitetion of WAP


WML is designed for small screens, and is therefore not as visually rich as HTML.

(1)   your target screen is now only a few lines long - and about an inch across. 

(2)  WML is extremely unforgiving of incorrectly nested tags. 

(3)  The monochrome image format. 

(4)  It takes quite so long for that tiny page to make it to the phone. 

(5)  compromise a great deal of the HTML content and formatting - as well as     

       any in-line scripting. 

(6)  optimized for narrow bandwidth

(7)   limited memory, CPU usage and battery life

(8)  a simple user interface. 

(9)  Wireless networks are constrained by high latency,unpredictable availability      

       and stabilite. 

8. Details of WAP toolkit and comparision between them.

A First Look At WAP Toolkits From Nokia, Ericsson, and Phone.com

================================================================

While still in its infancy, the Wireless Application Protocol has certainly generated a tremendous amount of interest. As WAP services are already beginning to appear in Europe and many more are on their way in North America and Asia, a variety of WAP vendors have also made available development tools that enable WAP application development and deployment. In this review, we will examine three leading WAP development toolkits:

=>Ericsson WapIDE 2.0 

=>Nokia WAP Toolkit 1.2 

=>Phone.com UP.SDK 4.0 

While all three companies were instrumental in the formation of the WAP Forum, it is interesting to note that their development tools differ in many ways. It is also important to note that each of these companies sells commercial WAP servers which would probably be used in conjunction with their respective toolkit.

Ericsson WapIDE 2.0

--------------------

The Ericsson WapIDE product consists of a suite of tools that support the design and testing of WAP applications as well as the ability to design a new WAP device in order to test the device for look-and-feel issues. The WapIDE Software Development Kit is currently only available for Windows NT 4.0 and Windows 95/98. Included with the IDE are products for testing server applications. These products include Perl 5.0, Tcl/Tk, and the Xitami Web Server. Installing the WapIDE first requires the installation of the IDE followed by the installation of the SDK. 

The bulk of your time will be spent in the AppDesigner application. This tool integrates a WML editor with the WapIDE browser that coding and testing can be done within one application. It's a bare-bones development environment with no frills. The documentation is also a bit sparse although quite a few Adobe Acrobat documents are available for download from the Ericsson WAP Developer site.

Other WAP products from Ericsson include the WAP Application Server (a Solaris-based Java application server designed to scale to 50,000 users that allows developers to build device-independent applications) and the WAP Gateway (an Intel platform-based product that acts as a server to a GSM network and bearers such as SMS and USSD). 

Nokia WAP Toolkit 1.2

---------------------

The WAP Toolkit 1.2 product from Nokia is similar in some respects to Ericsson's WapIDE. Both products contain graphical development environments (though neither one supports any type of of drag-and-drop UI creation), browsers, and WML/WMLScript compilers. The Nokia toolkit currently runs only on Windows NT 4.0 but note that the Nokia WAP Toolkit also requires a Java 2 runtime. You will want to make a visit to Sun's Java Web site to download either the Java 2 SDK or the Java 2 Runtime Environment (JRE) before evaluating the WAP Toolkit product.

After installation, the WAP Toolkit Program Group (under Windows) will contain shortcuts to the toolkit Integrated Development Environment (IDE) as well as excellent documentation on WAP, WML, WMLScript, and the toolkit itself. The toolkit application itself supports the creation, modification, and testing of WML/WMLScript code within one application.

The user can toggle between loading the WAP applications through HTTP or via a WAP gateway. Nokia also sells a separate Java Servlet-based WAP Server product. This Server incorporates the application server and WAP gateway functionality into one product. In all, the Nokia WAP products appear to be well-thought out and functional and is superior, from a user interface standpoint, to the Ericsson WapIDE product.

Phone.com UP.SDK 4.0

--------------------

The Phone.com UP.SDK product (available for Windows 95/98/NT and Solaris) differs a bit from the Nokia and Ericsson product in that no graphical IDE is provided with the product. Instead of focusing on providing an integrated environment for editing and testing WML/WMLScript code, UP.SDK focuses much more heavily on providing a set of reusable code libraries for use with languages such as WML, Perl, C, C++, and Visual Basic. As Phone.com is the manufacturer of the leading WAP microbrowser, naturally the UP.SDK comes with a WAP browser known as the UP.Simulator. Note that the Simulator is currently only available for the Windows platform.

You will need a live Internet connection because the simulator actually dynamically connects to the Phone.com developer Web site. It does this in order to download samples and access live WAP applications on the Web. I definitely recommend checking this product out because it will give you a good feel for how WAP can be used. The UP.SDK also includes Perl and C library functions for generating WML and handling HTTP requests as well as C++ (Solaris) and COM (Windows) objects for notification, digest, and fax handling. The UP.SDK also includes tools for requesting and installing SSL certificates for security purposes. Besides providing the standard WAP functionality, Phone.com extends WAP's capabilities through fax and notification support. The UP.LINK server includes a Fax Manager product which allows handheld users to fax information directly from their WAP browser! Postscript, ASCII text, Microsoft Word, RTF, and Adobe Acrobat document types are accepted as fax or fax response formats. Asynchronous notifications can also be pushed to handheld clients via the Phone.com Notification API. This API allows the control of alerts, document cache, and decks on the client.

Conclusion

If you are setting out to develop your first WAP application, the Nokia WAP Toolkit product supplies excellent documentation as well as an easy-to-use graphical development environment. Meanwhile, the Phone.com product offers a great deal more capabilities but no user-friendly development tools. Of the three products, I would say that the Ericsson WapIDE tool is still a bit rough around the edges and could use some polishing. If you're interested in WAP development, be sure to download all three of the products. Exploring the tools and building examples with them is a great way to get started learning WAP!

9. Basic of WML(Wireless Markup Language).
WML(Wireless Markup Language) is used to implement WAP as front end.

In the basic construction of wml language the concept of Card and Deck is very

Important.

A WML 'page' needs to be thought of in a slightly different way to that of a standard web page. You probably use the words page and file synonymously - because a single web page that you view is essentially the contents of a single .htm file. 


A WAP 'page', however, is typically much smaller, because of the screen sizes, and it often makes sense to send more than one of these pages at once - so that the phone can cache multiple fragments of content for future use. 


This collection of fragments is known as a 'deck', and the page fragments themselves are known as 'cards'. Each deck can also feature a 'template' which defines common characteristics for each of the cards within that deck. 


The actual correspondence between cards and screens depends on two factors.

· The device display size

· How you define your cards 


On larger devices, the UP.Browser may present a card as a single screen. On smaller devices, the same card may appear as multiple screens. Constructing efficient and easy-to-use WAP applications then lies within the hands of us, the developers. Developers must determine the best way to group your information content into cards and decks. Developers must also create the mechanisms that let users navigate between these components successfully.
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The first thing we need to do is create the first .wml file. 

Incidentally, any text editor can be used to create WML pages. Windows Notepad will do.As long as you remember to use save it as text-only. 

<?xml version="1.0"?> 

<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml"> 

<wml> 

<template> 

</template> 

<card title="Welcome" id="main"> 

</card> 

<card title="Help" id="help"> 

</card> 

<card title="Contact us" id="contact"> 

</card> 

</wml> 


You'll notice that the file kicks off with a header. The first line of this header tells the world that what follows is XML. 

"XML? I thought we were doing WML!" 


No, this not a mistake: WML is simply a specific type of XML language. The second line describes the type of WML that you are using, and where the client device could go to look up the instructions for how to deal with this file. Suffice to say that this header will be the same for all your WML pages for now, so just take them as they are! 


The main body of the page is enclosed within the <wml> </wml> tags, in the same way that a web page should have <HTML> tags. Putting any sort of content outside these tags will result in an error on the browser, so they're quite important. 
Within these tags are the <template> and <card> sections. Together with tags, these are the only things that a deck can contain, and any thing outside of these sections will also cause an error. 


Notice that the order of the cards in the deck doesn't really matter, as long as the first one the user sees is at the top. 


We've given each card its own identity with the 'id' attribute, so that once we start moving about between them, they can all be addressed unambiguously. 


The template section describes the layout of the buttons that you want to be common across all of the cards. For example, you might want a help button on all your pages. We'll come back to this... 

What goes in a card? Well, a card should be a bite-size piece of information that fits nicely onto the screen of a hand-held device - and that can be viewed without too much scrolling up and down. 


A card, for example, could contain a small textual article, a picture, a menu, or a few questions on a form - although for the sake of useability, it's probably worth trying not to do more than one of these things at a time in a single deck.

All text is displayed in paragraphs. In HTML, you've probably used the paragraph tag <P> to create a nice gap in the text - and you've left it at that. 


WML is much stricter, and expects all paragraphs to start with a <p> and end with a </p>. What's more, all text has to be nested inside a paragraph - and paragraphs can't be nested within each other. 


Let's start with the 'help' card from our WML skelton above. A simple card might look like this: 

<card title="Help" id="help"> 

<p> 

Cook Kitchens provide kitchen utensils for busy cooks. 

</p> 

<p> 

This site contains details of our products: click the products link. 

</p> 

<p> 

To view more products, click the 'Back' button to return to the main menu. 

</p> 

</card> 


Here we have three paragraphs, all of which have a sentence or two of text in them. This would be displayed on a WML browser like this: 
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10. Creating complex WML pages.

For the complex WML page creation there are some tags like anchor which is used for giving links to other WML pages or any dynamic server side scripting.

The others are timer tage for timer based solution, getting user input from input tage

and inserting images with image tage.

Following are some examples which will guide you how to implement practically

this tages.

Detecting a Click 

<?xml version="1.0"?> 


<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml"> 



<wml> 


<card id="Card1" title="Wap-UK.com"> 


    <do type="accept" label="Next">


      <go href="#Card2"/>


    </do>





    <p> 


      Select Next to go to Card 2.


 


    </p> 


  </card> 


  <card id="Card2" title="Wap-UK.com">


    <p>


      I'm Card 2. 


    </p>

 
  </card>


</wml>

Following is the output of above code.
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Counting time 


<?xml version="1.0"?> 


<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml"> 


<wml> 


  <card id="Intro" ontimer="#Main" title="Wap-Uk.com"> 


    <timer value="150"/>


    <p> 


      Welcome to Wap-Uk.com!! 


      We will bring you to our main page after 15 seconds.


    </p> 


  </card> 


  <card id="Main" title="Menu">


    <p>


      This is our main page. Under construction.


    </p>


  </card>


</wml> 

Following is the output of above code.
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Input from user 


<?xml version="1.0"?> 


<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml"> 


<wml> 

 
  <card id="main" title="Wap-Uk.com"> 


    <do type="accept" label="Next">

 
      <go href="#wel"/>


    </do>





    <p>


      Please enter your name: 


      <input type="text" name="name"/>


    </p> 


  </card> 

 
  <card id="wel" title="Welcome">


    <do type="prev" label="Back">


      <prev/>


    </do>


    <p>


      Your name is $(name). Click Back to go to previous page.


    </p>


  </card>


</wml>

Following will be the output of above code.
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Transfer data back to server 


<?xml version="1.0"?> 


<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml"> 


<wml> 


  <card id="main" title="Wap-Uk.com"> 


    <do type="accept" label="Next">


      <go method="post" href="www.myserver.com/search.cgi">


        <postfield name="firstname" value="$(first)"/>


        <postfield name="gender" value="m"/>


      </go>


    </do>





    <p>


      Please enter your first name: 


      <input type="text" name="first"/>


    </p> 


   </card> 


</wml> 


Above example demostrate the example for using server side scripting with

some arguments.

Following section will show how to generate dynamic pages .

11. Creating dynamic WML pages using server side scripting.
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Above is the flow of generating dynamic web pages.

When ever a user asks for dynamic wml page generation the mobile user first

Send request to web server where the script runs and if needed interacts with database.

Then after fatching data from script that data is shown in wml format.

We can use any server side scripting for that purpose, like asp, php, cgi, perl, servlets, jsp etc. Most of  NT server adminitrators use asp and Linux administrators use php for that.

But now a days the use of servlet and jsp are increasing due to platform independence.

12. Inserting WBMP images in WML pages.
In WAP images are used in two colour as the display of wap phone are having two colour

support.   For that purpose there is special type of  images .wbmp is used.

There are some readymade softwares available on net which can convert jpg or gif files

into wbmp type. 

Following is the basic code to insert images into wml pages.

Using Images

 
<?xml version="1.0"?>


<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml">

    
<wml> 


 <card id="Welcome" title="oyewap.com">


   <p>


     <img alt="Logo" src="logo.wbmp" width="76" height="48"/>


   </p> 


 <card> 


</wml> 

13. Usage of WMLScript.

      Adding Client-Side Logic To WAP Using WMLScript

WMLScript is the WAP corollary to the JavaScript scripting language that was popularized by Netscape Communications. Standardization efforts by Netscape helped produce the ECMAScript standard, a standard that WMLScript was based on. While JavaScript has since been coopted by server tool vendors (including Netscape and Microsoft), WMLScript is a client-only scripting platform used in combination with WML to provide client side procedural logic. Like WML, WMLScript is compiled via a WAP gateway into binary form to provide intelligence to mobile clients. In this brief tutorial, we’ll discuss what WMLScript is and how to use it. For more information on WMLScript, visit the WAP Forum site.

Basic WMLScript Language Syntax

WMLScript syntax is based on the ECMAScript programming language. Unlike ECMAScript, however, the WMLScript specification also defines a bytecode and interpreter reference architecture for optimal utilization of current narrowband communications channels and handheld device memory requirements. The following bullets help summarize some basic syntactical features of the language: 

· The smallest unit of execution in WMLScript is a statement and each statement must end with a semicolon (;). 

· WMLScript is case-sensitive. 

· Comments can either be single-line (beginning with //) or multi-line (bracketed by /* and */). This syntax is identical to both C++ and Java. 

· A literal character string is defined as any sequence of zero or more characters enclosed within double ("") or single (‘) quotes. 

· Boolean literal values correspond to true and false. 

· New variables are declared using the var keyword (i.e. var x;) 

Example: Validating User Input Via WMLScript

In the following example, we will build a simple WML card that asks the user to input a social security number (an identification number used by the U.S. Social Security Administration). We will then use WMLScript to verify that the user’s input was formatted correctly. Following this verification, we’ll alert the user via WMLScript to let them know whether their number was accepted or not. This example, though simple, represents a typical usage of WMLScript on a client. 

To build this example, we create a normal WML file containing two cards: an input card and a results card (see Listing 1 below). Accepting the input will result in our validateSSN() function being called. Note that this function is stored in a separate .wmls file (WMLScriptExample.wmls) and is declared within that file using the extern keyword. extern allows a function to be called by other functions or WML events that exist outside of the function’s source file. To keep a function "private", simply declare the function without using the extern keyword.
Listing 1 - WMLScriptExample.wml 

<?xml version="1.0"?>

<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" "http://www.wapforum.org/DTD/wml_1.1.xml"> 

<wml> 

<card id="SSN" title="SSN:">



<do type="accept" label="Results">




<go href="WMLScriptExample.wmls#validateSSN($(SSN))"/>



</do>



<p>



Enter SSN: <input type="text" name="SSN"/>



</p>


</card>


<card id="Results" title="Results:">


<p>


You entered:<br/>

  SSN: $(SSN)<br/>


</p>


</card>

</wml>

Listing 2 - WMLScriptExample.wmls 

extern function validateSSN(SSN)

{


if (String.length(SSN) != 9)


{



WMLBrowser.setVar("SSN", "Error: String must be 9 digits long.");


}


WMLBrowser.go("WMLScriptExample.wml#Results");

};
14. Configuring Nokia 7110 for WAP access.

(Please add our sample page for configuration here ).

15. PUSH Technology – SMS

Trapped in an incredibly boring meeting? All you need to do is whip out your trusty Palm or Nokia and tap out a message to one of your co-workers across the table: DID YOU SEE THE GAME LAST NIGHT?

Chances are you've heard about such messaging technology. But what's this technology's name? Is this technology something that is truly beneficial to the economic world? Or is it simply returning us to yesterday's classrooms -- giving us a new way to pass notes behind the teacher's back. 

What is this technology we're talking about?

Today, technology is moving towards the future of the wireless web. Mobile devices such as palmtops, handhelds, and cellular phones are becoming all the rage. People want these devices to do everything from access their e-mail accounts, to utilize the Internet, to access personal and corporate information.

One type of service that is available is a technology called SMS (Short Messaging Service). SMS is the technology that allows text messages to be received and sent over mobile devices.

Why use SMS?
SMS is a very inexpensive method of communication. 160 characters take up as much room as a one-second voice call. Messages are delivered immediately (or when the phone is turned on). Like e-mail, they can also be reviewed or stored in your phone for as long as you wish. SMS messages can also be sent out to huge groups of people with the single press of a button. 

SMS also allows for unified messaging. This is where SMS can take on a number of different message formats (including voice mail, e-mail and fax) and allows users to access them from their mobile device.

Is SMS really that popular?
Yes! Europeans send each other well over a billion messages a month. This fact may be hard to believe if you live in the United States, where SMS service is practically nonexistent.

There are a number of reasons why the SMS is slow to take off in the United States. The main reason is that the United States does not use the digital wireless interface standard (GSM - more on this in a moment) that is necessary for SMS to function. Although GSM is starting to grow in the United States, the change is slow.

How does a mobile device have enough room to store information?
Most mobile devices can be fitted with SIM (Subscriber Identification Module) cards. These are plastic cards that, when placed in the back of a mobile device, store various types of information.

Isn't writing messages on a mobile device (like a phone) difficult?

You might be thinking that typing on a miniature telephone keypad is hard, even for nimble little fingers. Well, most devices contain 'predictive input', a sort of software that allows the device to guess what you are writing and try to finish the word for you. Besides, most people abbreviate their words anyway. Unless you're not trying to write a novel on your phone you should have no problems.

Can my mobile device use SMS?
For a device to utilize SMS, it must be SMS-enabled. Also, the device must be connected to one of the GSM networks that support SMS. Check with your device supplier to determine whether a device is able to receive SMS messages.

What do you mean by 'SMS-enabled'?

SMS-enabled means that only devices with SMS technology built into them will be able to access and utilize SMS. Most mobile device manufactures such as Ericcson, Motorola, and Nokia offer SMS-enabled products.

What is GSM? What is a GSM Network?

GSM stands for Global Systems for Mobile Communication. SMS resides on GSM networks for SMS communication.

Back in the early 1980's, analog cellular telephone systems were growing rapidly in Europe. Each country started developing it's own system. These systems were incompatible with everyone else's equipment and operation. It was not a good situation. For one, mobile equipment was limited to limited to their national boundaries. Thus, markets were limited for each type of equipment.

The Europeans realized this early on, and created a group to propose a new, universal system. This new universal system became GSM. Eventually commercial services became available in the early 1990's and GSM networks have spread worldwide. 

GSM is a digital system, which is what allows SMS features to exist. Most countries use the GSM standard -- the United States is one of the few countries to favor use of CDMA and TDMA standards over GSM (though there are GSM networks throughout the US). CDMA and TDMA allow extremely limited SMS capabilities.

GSM allows for messages to be sent from point-to-point, or in a cell-broadcast mode (point-to-omnipoint).

So, is GSM to remain the standard for SMS communication?

Probably not. 

The world requires more and more Internet functionality from their mobile devices. And GSM, in all its complexity, is having a hard time keeping up. GSM was never designed to service text information, let alone large amounts of text such that the wireless Internet would provide. Using GSM for anything more than SMS would become a slow and cumbersome method. 

With that said, it seems that GPRS (General Packet Radio Service) is being touted as the new best thing. GPRS would allow the sending of Internet information through mobile devices at a high speed. 

Experts believe that GPRS will be capable of delivering information at a speed of up to 100,000 bits per second. 

Currently, GSM can deliver information at a speed of 9,600 bits per second.

What's point-to-point?
A point-to-point SMS message is where a user sends a message to another subscriber in their service. Once their message is sent, an acknowledgement of receipt is provided to the sender. 

What's cell-broadcast mode?

Cell­broadcast mode, or point-to-omnipoint, SMS messages are those such as traffic updates or news updates that are sent by services to multiple subscribed users within a given cell area.

16. Interaction with Mobile user – WTA

WTA is an application framework for telephony services. The WTA user-agent is an extension to the standard WML

user-agent with the addition of capabilities for interfacing with mobile network services available to a mobile telephony

device, e.g. setting up and receiving phone calls. The figure below (Figure 1) describes one possible configuration of

WTA SERVER

The WTA server can be thought of as a web server delivering content requested by a client. Like an Internet web

browser, a WTA user-agent uses URLs to reference content on the WTA server.

A URL can also be used to reference an application on a web server (e.g. a CGI script 1 ) that is executed when it is

referenced. Such applications can be programmed to perform a wide range of tasks, for example generate dynamic

content and interact with external entities.

A WTA server may also make use of this concept. By referencing applications on a WTA server it is possible to create

services that use URLs to interact with the mobile network (e.g. an IN-node) and other entities (e.g. a voice mail

system). Thus, the concept of referencing applications on a WTA server provides a simple but yet powerful model for

17. Some advance Wireless technology.

 *** Bluetooth

Technology Overview 

The technology is an open specification for wireless communication of data and voice.

It is based on a low-cost short-range radio link, built into a 9 x 9 mm microchip,

facilitating protected ad hoc connections for stationary and mobile communication environments.

Codename: Bluetooth.

A Global Specification for Wireless Connectivity. 

Bluetooth technology allows for the replacement of the many proprietary cables that connect one device to another with one universal short-range radio link. For instance, Bluetooth radio technology built into both the cellular telephone and the laptop would replace the cumbersome cable used today to connect a laptop to a cellular telephone. Printers, PDA's, desktops, fax machines, keyboards, joysticks and virtually any other digital device can be part of the Bluetooth system. But beyond untethering devices by replacing the cables, Bluetooth radio technology provides a universal bridge to existing data networks, a peripheral interface, and a mechanism to form small private ad hoc groupings of connected devices away from fixed network infrastructures. Designed to operate in a noisy radio frequency environment, the Bluetooth radio uses a fast acknowledgement and frequency hopping scheme to make the link robust. Bluetooth radio modules avoid interference from other signals by hopping to a new frequency after transmitting or receiving a packet. Compared with other systems operating in the same frequency band, the Bluetooth radio typically hops faster and uses shorter packets. This makes the Bluetooth radio more robust than other systems. Short packages and fast hopping also limit the impact of domestic and professional microwave ovens. Use of Forward Error Correction (FEC) limits the impact of random noise on long-distance links. The encoding is optimized for an uncoordinated environment.

Bluetooth radios operate in the unlicensed ISM band at 2.4 GHz. A frequency hop transceiver is applied to combat interference and fading. A shaped, binary FM modulation is applied to minimize transceiver complexity. The gross data rate is 1Mb/s. A Time-Division Duplex scheme is used for full-duplex transmission.

The Bluetooth baseband protocol is a combination of circuit and packet switching. Slots can be reserved for synchronous packets. Each packet is transmitted in a different hop frequency. A packet nominally covers a single slot, but can be extended to cover up to five slots. Bluetooth can support an asynchronous data channel, up to three simultaneous synchronous voice channels, or a channel which simultaneously supports asynchronous data and synchronous voice. Each voice channel supports 64 kb/s synchronous (voice) link. The asynchronous channel can support an asymmetric link of maximally 721 kb/s in either direction while permitting 57.6 kb/s in the return direction, or a 432.6 kb/s symmetric link. 

The different functions in the Bluetooth system are: 

a radio unit 

a link control unit

link management 

software functions
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Definitions

Piconet: a collection of devices connected via Bluetooth technology in an ad hoc fashion.  A piconet starts with two connected devices, such as a portable PC and cellular phone, and may grow to eight connected devices.  All Bluetooth devices are peer units and have identical implementations. However,when establishing a piconet, one unit will act as a master and the other(s) as slave(s) for the duration of the piconet connection.

Scatternet: Multiple independent and non-synchronized piconets form a scatternet 

Master unit: the device in a piconet whose clock and hopping sequence are used to synchronize all other devices in the piconet. 

Slave units: all devices in a piconet that are not the master. 

Mac address: 3-bit address to distinguish between units participating in the piconet.

Parked units: devices in a piconet which are synchronized but do not have a MAC addresses.

Sniff and hold mode: devices synchronized to a piconet can enter power-saving modes in which device activity is lowered. 

Network topology

The Bluetooth system supports both point-to-point and point-to-multi-point connections. Several piconets can be established and linked together ad hoc, where each piconet is identified by a different frequency hopping sequence. All users participating on the same piconet are synchronized to this hopping sequence. The topology can best be described as a multiple piconet structure.
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The full-duplex data rate within a multiple piconet structure with 10 fully-loaded, independent piconets is more than 6 Mb/s. This is due to a data throughput reduction rate of less than 10% according to system simulations based on 0dBm transmitting power (at the antenna). 

Voice

Voice channels use the Continuous Variable Slope Delta Modulation (CVSD) voice coding scheme, and never retransmit voice packets. The CVSD method was chosen for its robustness in handling dropped and damaged voice samples.   Rising interference levels are experienced as increased background noise: even at bit error rates up 4%, the CVSD coded voice is quite audible.
