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Abstract
This document provides a brief introduction on the mobile application market
Size and opportunities for provisioning mobile Internet services. The paper
discusses briefly the Wireless Application Protocol (WAP), Wireless Markup
Language (WML) and WML Script. The document then discusses the WAP
development toolkits from Nokia, and phone.com. The document briefly
discusses other development platforms such as the Palm Emulator, Ericsson
Toolkit and the IBM’ s Wapsody.

Introduction

The unparalleled growth of the Internet has been accompanied by a strong growth in the
use of cellular phone. The cellular phone and the Internet market are rapidly converging.
It is estimated that there are currently over 285 million cell phone usersin the world [1].
The predictions indicate that there will be 525 million WAP enabled handsets by 2003.
The user base accessing mobile Internet servicesis also expected to grow from 2 million
usersin 1999 to over 12 million users by 2001 [1].

Thereisademand for providing consumers with wireless applications that can be easily
accessed on their cell phones or their PDA’s. Consumers are demanding services such as

?? Real time delivery of content such as news, stock quotes, sports scores.

?? Personal productivity tools such as email, personal organizers.

?? E-Commerce applications allowing users to purchase products and services,
access to online auctions etc.

?? Access to Business Applications.

The demand for wireless services meant that alarge number of corporations and startup
began devel oping new protocols and applications. One of the largest groups to emerge
from this was the WAP Forum started by phone.com. Three large cell phone
manufacturers, Ericsson, Motorola and Nokia joined this group. The WAP Forum began
defining standards for providing Internet access to wireless devices. The WAP Forum
now has over 200 members. The WAP Forum publishes these standards as WAP
Specifications.
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Wireless Application Protocol Specification

The current WAP specification from the WAP Forum isversion 1.2. The WAP
specification has the following key components.

?? A programming model and development environment that was based on the
existing Web programming model. The decision was important because it allowed
corporations to leverage their existing skills.

?? A lightweight protocol stack. Thiswas important because existing wireless
devices and protocols have low bandwidth. Compression and security are key
issues in the design of the protocol stack.

?? An XML-based markup language designed to create WAP applications. The
browser based application mode has become very dominant today. The WAP
Forum’sfirst design goal was to have a web-based programming modd. The
XML-based language was called the Wireless Markup Language (WML) and is
Similar to HTML.

?? A scripting language for performing some additional computations. The scripting
language that the WAP Forum devel oped was WML Script and is very similar to
other client side scripting languages such as VBScript and Javascript.

?? A micro-browser specification that defines how WML and WML Script be
displayed in the handheld device.

The next sections discuss in brief the key ideas of the WAP specification.

Web Programming Model

The WAP programming model is based on the WWW programming modd or a
transactional processing model. Resources are located through a Uniform Resource
Locator (URL). With a WAP programming model, an intermediary is required to
transform WAP requests into HT TP requests and HT TP results back into WAP results.
Thisintermediary is the WAP Gateway.
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Nokia and phone.com are companies that provide WAP gateway software. The WAP
gateway also provides additional services such as email services etc.

Wireless Markup Language (WML)

The Wirdless Markup Language (WML) is used to develop applications for creating
applications that will be execute on mobile devices such as cell phones and personal
digital assstants (PDA’s). WML is an Extensible Markup Language (XML) Data Type
Definition (DTD). WML issimilar to HTML and a large number of the tags sets from
HTML are availablein WML. WML has the following general capabilities

?? Support for formatting text and images.
?? Support for navigating within pages and to external pages.
?? Support for accepting user inputs.

?? Support for multiple languages.

?? State and content management features.

Decks and Cards:

A key ideain WML isthe use of cards and decks. WML files are organized as decks and
isthe content that gets |oaded into the WAP device. WML decks are organized as cards
and only one card is displayed on the screen at atime. WML provides facilities for
movement back and forth between cards, and for loading completely new WML decks.
The figure below show WML code and the resulting output

<wml>
<card> e
<p align="center">
Pittsburgh
</p>
<p mode="nowrap">
<table columns="2"> e —
<tr> g;'.gh Z;w
<td> <i>High</i> </td> rosar: sumny.
<td> <i>Low</i> </td> o
</tr>
<tr>
<td>83</td>
<td>45</td> —= T
</tr>
</table>
Today: Sunny. <br/>
Tonight: Cold with chance of light rain.
</p>
</card>
</wml>

Table 1:WML Code and display output
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WML Script

HTML clients benefited by having a client-side scripting module built in. Netscape
devel oped Javascript and Microsoft developed VBScript. The WAP Forum also decided
that having a scripting language in the specification would be helpful. They added

WML Script to the moddl. WML Script is a scaled down version of existing scripting
languages. Features that were necessary for wireless application development were
retained.

WAP Micro Browser:

The WAP microbrowser issimilar to any regular HTML browser and has features to
submit requests and display responses. It has features to display forms, tables and images.
The microbrowser has built in WML and WML Script interpreters. The WAP browser is
also able to communicate with the WAP protocol stack. The browser can have additional
functionality such as caching, history stack etc. The browser has be light-weight since it
has to work with limited memory, small screen size, limited input and output capabilities.

Wireless Application Protocol Development Toolkits and Platforms

The demand for wireless application has resulted in a number of development toolkits.
Thesetoolkits allow devel opers to devel op applications, test them on alocal machine and
move them to a WAP enabled server. There are a number of toolkits on the market place
from leading manufacturers like Nokia and Ericsson. However the two most popular ones
appear to be the Nokia Toolkit and the phone.com SDK. Therest of the document will
discuss these toolkits.

Nokia ToolKkit:

The Nokia WAP Toolkit is a Java based software toolkit that enables devel opersto
develop wirdless applications. The tool kit provides a number of components such as

?? Nokia Handset Simulators with built in WML browser
?? WML and WML Script Editors
?? Sample Applications

Thetoolkit can be downloaded from the Nokia website after a simple registration
process. Thetoolkit isavailable as an installable set of files. The installation processis
extremely easy and the selected components are installed.

Thetoolkit offers the following components
?? An editor that can be used to compose WML/WMLScript and WBMP files. The
editor isavery simple editor that can be used to write and compile WML code. It
provides some elegant features such as color-coding of the WML tags. WBMP's
can be created and edited in the toolkit.
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?? Nokiacel phone emulators. Thetoolkit offers the devel oper two cell phone
simulators.
?? Documentation — The documentation that comes long with the toolkit is excellent
and includes
0 Developer Guide
o0 Ingallation Guide

The figure below shows the Nokia Toolkit.
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Figure 1: Nokia T oolkit

Application devel opers can compose and test their applications on emulators and
expect them to work the same way on the actual devices. It provides an easy
environment for devel opers to write, test and debug applications on a PC-based
simulator.

The toolkit implements Wireless Application Protocol (WAP) and provides tools to
write and compile WML and WML Script. The ssimulator gives areal-time

WY SIWY G depiction of the content on a WAP enabled handset. The devel oper also
gets detailed information about the application from the debugging tools.
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Phone.com Software Development Kit:

The Phone.com UP.SDK [5] product differs a bit from the Nokia Toolkit. It is a native
application rather than a Java application. It does not have an IDE. Devel opers use other
tools to write the code. The 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. The SDK isaimed at targeting experienced devel opersrather than beginners. The
UP.SDK also comes with the a WAP browser known as the UP.Simulator, as shown in
the figure below.

Fk oo Edi Fadhps  Help
s e howne =l

PeTeloper  Homi
1k0=h Sites

1 UMl Samples

1 HDEL Hampls=s
i Davaloper Info

Figure 2: UP.SDK Micraobrowser

The SDK comes with excellent documentation and a large number of sample programs.
There are anumber of API’s and tools available to devel opers such as

?? Perl and C library functions for generating WML and handling HTTP requests

?? C++ objects for Solarisand COM objects for Windows.

?? Asynchronous notifications can aso be pushed to handheld clients via the
Phone.com Noatification API. This API allows the control of aerts, document
cache, and decks on the client.

?? Toolsfor requesting and installing SSL certificates for security purposes.
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Comparison Of Nokia WAP Toolkit and Phone.com SDK:

Nokia Toolkit Phone.com SDK

Platforms Windows NT, Requires Java 2 Windows 95/98/NT and Solaris

Size of 7MB 6 MB

Download

Memory 64 MB 32 MB

Requirements

WAP Browser | Good, but has problems rendering | Good browser. Consistent in its
certain WML display and rarely gives problems

in rendering WML.
Editor Editor Support WML, No WML Editor

WML Script and WBMP.

Documentation

Excdlent documentation on
WML, WML Script and the
Toolkit.

Excellent documentation
especially for advanced
developers.

Security No security tools Provides the CertMaker tool to

Support create and ingtall certificates.

Image Editor Provided with the WML editor No image editor

Operating HTTP and through WAP Gateway | HTTP and through WAP Gateway

Modes

Debugging Debugging Window with error Debugging Window with error
messages messages

Compiler WML code can be compiled to Compiler not provider

generate binary compiled files.

Ericsson WAP IDE:

The Ericsson Wapl DE product consists of a suite of tools that support the design and
testing of WAP applications. Thistoolkit is similar to the Nokia toolkit. WaplDE
Software Development Kit is currently only available the Windows platform. The toolkit
consists of threetools

?he Application Designer —isthe IDE that allows devel opersto create, compile
and test WML and WML Script applications.
Phe Browser — allows the devel oper to view and test WML decks and cards
using a simulated WAP device.
?he Server Toolset —these include tools such as compilers and libraries.
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The Ericsson WAP IDE is shown below and resembles the Nokia Toolkit.
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Palm Emulator and WAP Browsers:

The Palm Pilot isawiddy used hand-held device. The latest Palm offering Palm V11 has
the wireless capabilities built in. The Palm Pilot islikely to be a popular wireless access
devicein the future. The keys benefits of the Palm platform are
?? Larger viewing area.
?? Advanced operating system compared to cell phones. Devel opers can develop
specialized WAP applications for the Palm.

The Palm OS Emulator is an application that emul ates the operations of Palm Computing
Platform hardware devices [3]. With it, users can load ROM images, applications, and
databases and use them on their desktop computers. Devel opers can load their
applications and test them on their personal computers. The emulator also has debugging
facilities built in. End-users can test third party software on these emulators before
loading them into actual devices. The Palm Emulator and ROM images can be
downloaded from the Palm website at http://www.palm.com.

AU-System([4], a German company has developed a WAP Browser than runs on Palm
Devices and is an excellent browser that can be used to test WAP applications on a Palm
Emulator. The WAP browser can be downloaded from http://www.ausystems.com. The
AU-Systems browser was adapted from the Ericsson WAP Browser.

The image below shows a WML page in a AU-System WAP browser on Palm Emulator.
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IBM Wapsody:

IBM’s Wapsody [8] is different from the toolkits that we have seen in the earlier sections.
Wapsody is a Java package that implements most layers of the specification. Wapsody
simulates most aspects of WAP. Wapsody is designed for use in a WAP application-
building environment. Wapsody classes can be used by developersto build any Java
application ranging from front—end Java clients to server side programs. Wapsody classes
could be used to devel op Java applications that run on hand held devices that have a Java
VM. These devices need not have a WAP browser built in.

The biggest problem with employing Wapsody on handheld devices is the heavy resource
requirement. It appears at the moment that Wapsody is not ready to be deployed on
handheld devices, but can be used on Windows 95/98 platform. This means that
Wapsody could be used on wireless PC’ s that do not use TCP/IP, but some wireless
protocol as the underlying transport mechanism. The documentation for Wapsody is also
unavailable.

Conclusion

In my opinion, both the Nokia WAP toolkit and the phone.com SDK are good tools for
developing and testing WAP applications. The Nokia WAP Toolkit product is a better
starting point since it comes with excellent documentation as well as an easy-to-use
graphical development environment. The resource requirements are quite heavy. The
Phone.com SDK isamuch leaner product and offers a great deal more capabilities but
does not have any development tools. It has excellent documentation too and has more
API’sfor advanced developers. Developers will benefit by installing both the toolkits
when developing their applications. There other toolkits provide a wide range of facilities
for devel opers, but the two toolkits discussed in this document are probably the best
toolkits.
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