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ABSTRACT 

After the world wide web, the next big challenge to the Internet is mobile access. More 

and more information is available on the Internet and intranets and mobile users will 

also need access to it. These devices are characterized by low network bandwidth, high 

latency time, small display size, low computational capability. Wireless Application 

Protocol (WA P) together with Wireless Mark-up Language (WML) constitute an open 

architecture for mobile web services designed with these limitations in mind. To date, 

most web resources are authored in HTML with the desktop as the client device where 

resource is hardly a constraint. For the WAP devices to access these web documents, 

contents need to be converted into WML keeping in mind the resource constraints of the 

mobile devices, In this thesis we have described a content adaptation technique applied 

to HTML documents from a specific domain area - news web sites, since receiving news 

updates is one of the most important application of mobile Internet access. We have 

implemented a content adaptation system that extracts the most important information 

from the news sites, converts them into WML for display on WAP devices. As test 

platforms to display WML content, we have used WAP device simulators. This approach 

gives the mobile users transparent access to their familiar web pages from their mobile 

phones and other mobile devices. 
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CHAPTER 1 

INTRODUCTION 

1.1 Motivation 

The rapid growth of Web services has led to a situation where companies and individuals 

rely more and more on material that is available on the Internet and intranets. An 

increasing number of people use Web services both at work and at home. The next step is 

to gain access to Web services for mobile users too. Already before WAP some simple 

interactive services have been available on mobile phones. These services are based on 

the GSM short message service (SMS) and include schedules, news, sport results, 

weather forecasts and so on. Although the available SMS-based services are quite 

awkward to use, they have become very popular. This indicates a need for additional 

mobile Web services. Access itself will probably be the killer application for the mobile 

Internet[]]. 

Wireless Application Protocol (WAP) together with Wireless Markup Language 

(WML) constitute an open architecture for mobile Web services. They make it possible to 

provide Wireless markup-language based services for different mobile devices equipped 

with WML browsers. The selection of WAP devices is expected to range from mobile 

phones to palmtop computers. The international specification work on WAP is still going 

on (February 2000) in the WAP Forum and several details must still be worked out[2]. 

The first WAP compliant devices have already been released on the market and more are 

to come. 



How should the service providers create services to the growing variety of 

mobile clients? There are two different approaches to bringing Internet services to WAP 

phones and other mobile devices. First approach, known as, the mobile-aware approach, 

is to design and implement totally new services that are specially designed for mobile 

users. In the future there will be a need for Web services that are specially targeted for 

mobile users. But it would be economically more beneficial if the already existing 

Internet information were made accessible with WAP devices. The second and a more 

generic approach, known as mobile-transparent approach, is to develop techniques with 

which current Internet services can be converted transparently and in real time suitable 

for mobile users. 

But to date, most web resources are authored in HTML with the desktop as the 

client device. These devices have large memory, large network bandwidth and large 

computational power. For the WAP devices to access these web documents, contents 

need to be converted into WML. But all the contents in the HTML document converted 

into WML may not be rendered properly because of the physical limitations like low 

network bandwidth, high latency time, small display size, low computational capability 

of the WAP devices. Therefore one needs to adapt the content of the HTML page on the 

fly keeping in mind the resource constraints of the client device. If it is possible to 

convert services transparently to mobile users, the service providers will save a lot in 

implementation and maintenance costs. 
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1.2 Our work 

We have implemented a system based on the mobile- transparent approach. Our mobile-

transparent solution is applied to a specific domain — news sites. Receiving news updates 

is one of the most important application of internet access through mobile phones. Our 

solution is an HTML-WML conversion proxy server. Since, newspaper sites provide new 

contents within a specific HTML structure, domain dependent rules for content 

adaptation at such sites are feasible to be maintained. The rules can be integrated to the 

site itself. The users access the newspaper sites through proxy servers where the content 

adaptation is done. The proxy server, on receipt of a request from a WAP client fetches 

the HTML page from the original site (obtained from the requested URL), applies the 

relevant rules for adaptation. Relevant information is extracted from the HTML page 

using the extraction rules of adaptation, converted to WML and sent back to the WAP 

client. This approach gives the mobile users transparent access to their familiar web 

pages from their mobile phones and other mobile devices. 

1.3 Organization of the thesis 

Chapter 2 gives an introduction to WAP architecture and the Wireless Application 

Environment (WAL) that enable mobile users to access to internet services. We also 

introduce the concept of content adaptation and a brief outline of various content 

adaptation techniques that are being employed currently. Chapter 3 focuses on the 

content adaptation technique that we have employed to our specific domain area. It 

describes the basic framework of our content adaptation system, its key components and 



the extraction rules we have used to extract relevant information from the HTML 

document. 

In chapter 4, we present the implementation details of our system, the content 

adaptation methodology and some of the results we have obtained. Finally, in chapter 5 

we conclude with a summary and directions for future work. 



CHAPTER2 

WIRELESS APPLICATION PROTOCOL 

In this chapter we describe the WAP architecture, the Wireless Application Environment 

(WAE) model. We also describe the various Content Adaptation techniques 

that have been employed. 

The Wireless Application Protocol is a de-facto industry standard for internet 

access to wireless devices. It was developed by the WAP Forum[3}, a group founded by 

Nokia, Ericsson, Phone.com (formerly Unwired Planet), and Motorola. According to the 

WAP Forum, the goals of WAP are to be: 

• Independent of wireless network standard. 

• Open to all. 

• Proposed to the appropriate standards bodies. 

• Scalable across transport options. 

• Scalable across device types. 

• Extensible over time to new networks and transports. 

WAP defines a communications protocol as well as an application environment. In 

essence, it is a standardized technology for cross-platform, distributed computing. WAP 

is very similar to the combination of HTML and HTTP except that it adds in one very 

important feature: optimization for low-bandwidth, low-memory, and low-display 

capability environments. These types of environments include PDAs (PERSONAL 



)IGITAL ASSISTANT) , wireless cellular phones, pagers, and virtually any other 

ommunications device. 

.1 WAP and the Web 

'rom a certain viewpoint, the WAP approach to content distribution and the Web 

ipproach are virtually identical in concept. Both concentrate on distributing content to 

emote devices using inexpensive, standardized client software. Both rely on back-end 

ervers to handle user authentication, database queries, and intensive processing. Both 

ise markup languages derived from SGML (STANDARD GENERALIZED MARKUP 

,ANGUAGE) for delivering content to the client. In fact, as WAP continues to grow in 

upport and popularity, it is highly likely that WAP application developers will make 

ise of their existing Web infrastructure (in the form of application servers) for data 

torage and retrieval. 

WAP allows a further extension of this concept as existing 'server layers can be 

eased and extended to reach out to the vast array of wireless devices in business and 

personal use today. 

WAP uses some new technologies, however the overall concepts are similar to 

amiliar access mechanism of a URL from a desktop browser. WAP client applications 

-iake requests very similar in concept to the URL concept in use on the Web. As a 

eneral example, consider the following explanation (exact details may vary on a vendor-

-vendor basis). 

A WAP request is routed through a WAP gateway which acts as an intermediary 

etween the 'bearer' used by the client (GSM, CDMA, TDMA, etc.) and the computing 
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network that the WAP gateway resides on (TCP/IP in most cases). The gateway then 

processes the request, retrieves contents or calls CGI scripts, Java servelets, or some other 

dynamic mechanism, then formats data for• return to the client. This data is formatted as 

WML (Wireless Markup Language), a markup language based directly on XML[4] 

(EXTENSIBLE MARKUP LANGUAGE). Once the WML has been prepared (known as 

a deck), the gateway then sends the completed request back (in binary form due to 

bandwidth restrictions) to the client for display and/or processing. The client retrieves the 

first card off of the deck and displays it on the monitor. 

The deck of cards metaphor is designed specifically to take advantage of small 

display areas on handheld devices. Instead of continually requesting and retrieving cards 

(the WAP equivalent of HTML pages), each client request results in the retrieval of a 

deck of one or more cards. The client device can employ logic via embedded WMLScript 

(the WAP equivalent of client-side JavaScript) for intelligently processing these cards 

and the resultant user inputs. To sum up, the client makes a request. This request is 

received by a WAP gateway that then processes the request and formulates a reply using 

WML. When ready, the WML is sent back to the client for display. As mentioned earlier, 

this is very similar in concept to the standard stateless HTTP transaction involving client 

Web browsers. 



L1.1 Communications Between Client and Server 

[he WAP Protocol Stack[3] is implemented via a layered approach (similar to the OSI 

ietwork model). These layers consist (from top to bottom) of: 

• Wireless Application Environment (WAE) 

Wireless Session Protocol (WSP) 

L. Wireless Transaction Protocol (WTP) 

1. Wireless Transport Layer Security (WTLS) 

i. Wireless Datagram Protocol (WDP) 

i. Bearers (GSM, IS-136, CDMA, GPRS, CDPD, etc.) 

According to the WAP specification, WSP offers means to; 

provide HTTP/l.l functionality: 

extensible request-reply methods, 

composite objects, 

content type negotiation 

exchange client and server session headers 

interrupt transactions in process 

push content from server to client in an unsynchronized manner 

negotiate support for multiple, simultaneous asynchronous transactions 

9 



WTP provides the protocol that allows for interactive browsing (request/response) 

applications. It supports three transaction classes: unreliable with no result message, 

reliable with no result message, and reliable with one reliable result message. Essentially, 

WTP defines the transaction environment in which clients and servers will interact and 

exchange data. The WDP layer operates above the bearer layer used by your 

communications provider. Therefore, this additional layer allows applications to operate 

transparently over varying bearer services. While WDP uses IP as the routing protocol, 

unlike the Web, it does not use TCP. Instead, it uses UDP (User Datagram Protocol) 

which does not require messages to be split into multiple packets and sent out only to be 

reassembled on the client. Due to the nature of wireless communications, the mobile 

application must be talking directly to a WAP gateway (as opposed to being routed 

through myriad WAP access points across the wireless Web) which greatly reduces the 

overhead required by TCP. 

For secure communications, WTLS is available to provide security. It is based on SSL 

and TLS. 

2.2 The Wireless Application Environment (WAE) 

The Wireless Application Environment[2) (WAE) is a general-purpose application 

environment based on a combination of World Wide Web (WWW) and Mobile 

Telephony technologies. The primary objective of the WAE effort is to establish an 

interoperable environment that will allow operators and service providers to build 

applications and services that can reach a wide variety of different wireless platforms in 



u,crur ilia mer. w.An mcmaes a micro-browser environment containing 

he following functionality: 

Wireless Markup Language (WML) - a lightweight markup language, similar to 

HTML, but optimized for use in hand-held mobile terminals, such as mobile telephone 

and PDAs; 

WMLScript - a lightweight scripting language, similar to JavaScript; 

Wireless Telephony Application (WTA, WTAI) - telephony services and 

nterfaces; and Content Formats - a set of well-defined data formats, including images, 

Rhone book records and calendar information. 

WAE adopts a model that closely follows the WWW model. All content is specified in 

ormats that are similar to the standard Internet formats. Content is transported using 

;tandard protocols in the WWW domain and an optimized HTTP-like protocol in the 

wireless domain. WAE has borrowed from WWW standards including authoring and 

sublishing methods wherever possible. The WAE architecture allows all content and 

services to be hosted on standard Web origin servers that can be incorporate proven 

echnologies (e.g., CGI). All content is located using WWW standard URLs. 

WAE enhances some of the WWW standards in ways that reflect the device 

.nd network characteristics. WAE extensions are added to support Mobile Network 

iel-vices such as Call Control and Messaging. Careful attention is paid to the memory and 
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CPU processing constraints that are found in mobile terminals. Support for low 

bandwidth and high latency networks is included in the architecture as well. 

WAE assumes the existence of gateway functionality responsible for encoding 

and decoding data transferred from and to the mobile client. The purpose of encoding 

content delivered to the client is to minimize the size of data sent to the client over- 

the-air as well as to minimize the computational energy required by the client to process 

that data. The gateway functionality can be added to origin servers or placed in dedicated 

gateways as illustrated in Figure 2.1 

Figure 2.1 WAE Logical Model (Source: www.wapforum.org) 



.3 WML 

WML[5] is a tag-based document language similar to HTML. It is specified 

s an XML document type. It was designed with the following constraints in mind: 

small display. 

limited user-input facilities 

narrow band connections 

limited memory resources 

limited computational resources. 

WML implements a card and deck metaphor. An interaction with the user is described 

i a set of cards, which are grouped together into a document referred to as a deck. 

.ogically a user navigates through a set of cards. A card the basic unit of display. To 

lake it readable, it is advisable to break up a document into cards with less content so 

iat user comprehendibility is more. Deck is basic unit of transfer when a request for a 

ocument is made. This is limited by the resource capability of the WAP device. 

Some of the features of WML are: 

Support for text and images. 

WML provides the authors with means to specify text and images to the user. 

his may include layout and presentation hints. It provides a set of mark-up elements 

icluding various emphasis elements (e.g. bold, italic, big, etc.); tab columns that support 

imple tabbing alignment. Figure 2.2 shows a simple WML card as it would appear on a 

iobile phone equipped with a WML browser. The WML source is also shown. 
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Figure 2.2 

<?xml version=" 1.0" ?> 
<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 

"littp://www.wapforum.org/DTD/wml '1.1.xml"> 
<wml> 

<card id="Cardl" title="Wap-UK.com'> 
<p> 
<!-- Hello World example --> 
Hello World 

</p> 
</card> 

</wml> 

Figure 2.3 

Inter-card navigation 

<?xml version=' 1.0"?> 
<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 

"http://www.wapforum.orgfDTDJwmll .1 .xml"> 
<wml> 
<card id="Cardl" 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. 



</card> 
</wm1> 
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Figure 2.3 

Inp tt from user 

<?xml version=" 1.0"?> 
<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 

"httP://www.wapforumorg/DTD/wmll .1 .xml"> 
<wml>  

<card id="main" title="Wap-Uk.com"> 
<do type="accept" label="Next"> 
<go href="#we1"/> 

</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> 



• Navigation and History Stack 

Navigation mechanisms include HTML-style hyperlinks, inter-card 

navigation elements, as well as history navigation elements. Figure 2.3 shows a simple 

example of navigation between two cards belonging to the same deck. 

• Support for user input 

It supports several elements to solicit user input. It also includes a set of 

input controls. For example, WML includes a text entry control that supports text and 

password entry. WML includes an option selection control that allows the author to 

present the user with a list of options that can set data, navigate among cards, or invoke 

scripts. Figure 2.4 shows an example of user of capturing user input. The sequence of 

events are numbered from I to 5. 

2.4 WMLSCRIPT 

The purpose of WMLScript[6] is to provide client-side procedural logic. It is 

based on ECMAScript (which is based on Netscape's JavaScript language), however it 

has been modified in places to support low bandwidth communications and thin clients. 

The inclusion of a scripting language into the base standard was an absolute must. While 

many Web developers regularly choose not to use client-side JavaScript due to browser 

incompatibilities (or clients running older browsers), this logic must still be replaced by 

additional server-side scripts. This involves extra roundtrips between clients and servers 

which is something all wireless developers want to avoid. WMLScript allows code to be 
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built into files transferred to mobile client so that many of these round-trips can be 

eliminated. According to the WMLScript specification, some capabilities supported by 

WMLScript that are not supported by WML are: 

• Check the validity of user input 

Access to facilities of the device. For example, on a phone, allow the 

programmer to make phone calls, send messages, add phone numbers to the address 

book, access the SIM card etc. 

• Generate messages and dialogs locally thus reducing the need for expensive round-

trip to show alerts, error messages, confirmations etc. 

• Allow extensions to the device software and configuring a device after it has been 

deployed. 

WMLScript is a case-sensitive language that supports standard variable declarations, 

functions, and other common constructs such as if-then statements, and for/while loops. 

Among the standard's more interesting features are the ability to use external compilation 

units (via the use url pragma), access control (via the access pragma), and a set of 

standard libraries defined by the specification (including the Lang, Float, String, URL, 

WMLBrowser, and Dialogs libraries). The WMLScript standard also defines a bytecode 

Interpreter since WMLScript code is actually compiled into binary form (by the WAP 

gateway) before being sent to the client. 

17 



2.5 CONTENT ADAPTATION 

Content Adaptation is defined as the process to adapt the original content to suit the 

network bandwidth or terminal characteristics of the access device. This may include data 

transcoding i.e., changing the format into another format that is suitable for display on the 

access device. For example, some client devices may not be able to display colour GIF 

images because of lack of viewing or rendering software or the constraint of hardware 

display capability, such as black-and-white screen. In such cases, there is a need to 

transcode the original image into an appropriate format like colour-to-grayscale 

transformation, so that they can be viewed on the client device. In case of WAP 

architecture discussed above, the HTML content need to be converted to WMI. for 

display on WAP device. 

Content Adaptation can be performed at the origin sever, or at an intermediate 

proxy between the client and the server or at the client side itself. All the three 

approaches have been employed for content adaptation. We examine these three cases by 

studying the existing content adaptation systems. 

Client-based adaptation. 

Some client devices adapt content the device. For example, Windows CE devices 

change colour depth (for example, from 24-bit colour to 4-bit grey-level.) of images. The 

drawbacks are that these devices have low network bandwidth, restricted computational 

power which makes content adaptation at the device very slow, or even impossible. 
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Server-based adaptation 

In a server-based adaptation architecture, the server is responsible for discovering 

what the client capabilities are and how much bandwidth is available. It then decides on 

the best adaptation strategy. Using the server-based architecture has the advantage that it 

allows both static (off-line) and dynamic (on-the-fly) content adaptation. The former 

refers to an authoring post-processing situation, where the adaptation automatically 

creates multiple versions on the authored content, at anytime after the content has been 

created; the latter refers to performing an on-the-fly adaptation as each request comes in. 

The server architecture provides more author control since the adaptation can be tied to 

the content authoring process, allowing the author to provide hints on the adaptations for 

different circumstances. An author can also preview the adapted outcome under different 

viewer preferences and conditions. This greatly eases the authoring process for 

heterogeneous environments, as the author need only create the content once, and the 

adaptive content delivery system automatically ensures the appropriate content version is 

delivered. For a secured environment, such as in e-commerce applications, pages are 

usually encrypted, in which case only the server can perform adaptation. 

Placing the adaptation on the server also has drawbacks. It is generally desirable 

for a client to download from a server in a nearby geographical location, since the 

shortened distance and fewer hops make the download time faster. In the server-based 

architecture, to achieve this would entail having geographically distributed servers, thus 

server design needs to consider data synchronization. Moreover, the adaptation results in 

additional computational load and resource consumption on the server; thus the server 

design needs to take into account load balancing as well. The static approach generates 
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multiple versions of the content, thus making content management more cumbersome and 

requiring more storage. 

A server-based content adaptation system has been proposed by Rakesh Mohan et.al.[7] 

that is an extension of a Web server. They propose a content adaptation framework that 

dynamically accounts for resource requirements of the web page and its individual 

components. It selects from a number of different possible transcoded versions of 

content, ones that provide the "best value" within the constraints of a client's resource. 

This system makes use two key technologies: 

1) A progressive data representation scheme called the Infopyramid[8]. Content items 

on a web page are transcoded into multiple resolution and modality versions so that 

they can be rendered on different devices. For example, a video item is transcoded 

into a set of images so that it can be rendered on a device not capable of displaying 

video. 

2) A customizer that selects the best versions of content items from the Infopyramids 

To meet the client resources while delivering the "most value". The customizer 

allocates resources on the client among the items in the document. This resource 

allocation results in the selection of the appropriate resolution or modality of the 

content items. If the client has limited resources (such as PDA or cell-phone), some 

of the content items may not get any resources assigned and thus will not be delivered 

to the client. 

The content is authored in XML, allowing the author to provide more information to the 

transcoding customizing systems than can be deduced from an HTML page. 



Proxy-based adaptation 

In a proxy-based adaptation, the client connects through a proxy which then makes 

the request to the server on behalf of the client. The proxy intercepts the reply from the 

server, decides on and performs the adaptation, and then sends the transformed content 

back to the client. It is usually assumed that the bandwidth between the proxy and the 

server is much higher than that between the client and the proxy, so that the time to 

download the original content from the.  server to the proxy is negligible. This is true, for 

example, when the proxy resides at the point-of-presence (POP) of an Internet Service 

Providers, and when the client is connecting through a slow modem or wireless modem. 

A proxy-based architecture makes it easy to place adaptation geographically close to 

the clients. Adapting on the proxy means that there is no need to change existing clients 

and servers, and it achieves economy of scale more than a server architecture since each 

proxy can transform content for many servers. The proxy can transform existing Web 

content so that existing content does not have to be re-authored. 

Because a proxy takes the content from many servers, there are many documents 

with widely varying appearances, created with many different authoring tools. Hence, in 

proxy architecture, there is less author control on the outcome of the adaptation, and it is 

difficult to determine what alteration "looks good" for any general content. Thus the 

author of the Web page may find the resulting transformation objectionable, and it may 

be difficult to reliably ensure that a transformed page will look aesthetically pleasing. For 
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secured or proprietarily encoded content such as RealNetworks [9] streaming media, the 

organization deploying the proxy will need to coordinate with the service or content 

provider in order to access the content for performing adaptation. 

The issue of copyright infringement becomes significant in a proxy-based system, 

since an author has little control of the content adaptation. For example, a common URL. 

filter is that of blocking advertisement logos. Considering that many free Web services 

rely on advertising revenues, these content providers and their advertising partners will 

likely be displeased by the decreased hit rates of the ads due to the ad-blocking filter. 

Several commercial proxies have been deployed for the purpose of adapting Web 

content for universal access [10][11]. Because of these difficult issues, the commercial 

adaptation proxies have either targeted specific clients and usage environments or have 

partnered with portal and content provider companies. Partnering with content providers 

also circumvents the copyright issue. 

We look at some proxy-based systems. First one is known as Digestor proposed by 

Bickmore and Schilit[12]. Digester is a software system which automatically re-authors 

arbitrary documents from the world-wide web to display appropriately on small screen 

devices such as PDAs and cellular phones, providing device-independent access to the 

web. Digestor is implemented as an HTTP proxy which dynamically re-authors requested 

web pages using a heuristic planning algorithm and a set of structural page 

transformations to achieve the best looking document for a given display size. It uses 

various re-authoring techniques like text-summarization, providing header or titles to 

block of text, image-reduction etc. The adaptation technique relies on the user providing 
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the device characteristics like display size, color-depth, default browser font sizes etc. 

Once a use has configured the system, they can start retrieving documents from the web. 

Eija Kaasinen et.al.[13] have developed an HTML-to-WML conversion proxy, 

which converts l-1TML-based Web contents automatically and on-line to WML. They do 

not employ any content adaptation techniques to the original HTML page. Their studies 

Have indicated that if HTML-based web services follow certain guidelines, they can be 

converted automatically to WML and adapted to client devices. In principle these 

guidelines already exist as W3C Web Content Accessibility Guidelines and W3C note for 

HTML 4.0 Guidelines for mobile access. 

Wei-Ping Ma et.al.[14] have proposed a framework to provide a broad range of web 

content adaptation for all different types of devices under heterogeneous and changing 

network conditions. This system, known as Adaptive Content Delivery System, uses the 

following key technologies: 

Media processing and analysis algorithms to support content adaptation. 

Policies for determining when and how to launch a particular content adaptation 

algorithm based upon various conditions. 

A mechani in for reliably detecting the software and hardware capabilities of a client 

device. 

A standard pproach for defining user preferences and a mechanism for tracking them 

from sessio to session. 

A way to effectively measure the characteristics of the current network connection 
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between a client and a server. 

The basic framework for their adaptive content delivery system of three main modules - 

user/client/network-discovery, Decision Engine, and content adaptation algorithm 

modules along with interfaces to administration and authoring tools and system devices 

such as client, proxy, and server. 

The user/client/network-discovery module. It detects and collects all necessary 

information that the Decision Engine needs to know in order to dispatch a particular 

content adaptation algorithm. 

The Decision Engine. The inputs to the Decision Engine are a set of media objects 

contained in a document and the information about their content types, content lengths, 

and purposes of usage in a Web page. The Decision Engine first checks the user 

preferences to see if it needs to remove or substitute any redundant objects in order to 

save bandwidth. Other information for making decisions, such as how much a user is 

willing to trade off image quality for download time, is acquired by the Decision Engine 

at this time. The Decision Engine further checks the client capability and characteristics 

of the network that the client uses to connect to the server. Based upon the collected 

information, the Decision Engine then determines if it needs to launch a particular 

content adaptation algorithm for a particular object. 

Content Adaptation Algorithms. 	They are a set of media processing and analysis 

algorithms to support content adaptation. 

In this chapter we have given a short overview of the basic WAP technology. An 

interesting area of research is integration of already existing WEB structure to WAP 
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applications. Our work is centered around developing such an application which will 

enable a WAP user to access Internet content from a particular site. Our main emphasis 

has been to develop domain dependant methodologies to provide better service to a WAP 

user. 
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CHAPTER 3 

CONTENTS ADAPTATION FOR 
WAP APPLICATION 

Internet access to wireless mobile devices involves two basic issues: 

1. The underlying network technology. 

2. Capability of client devices. 

There are physical limitations like small display size, resolution, memory 

and low computational capability. WAP provides a set of communication protocols and 

application environment that makes it possible for to provide web resources that are 

authored in WML to WAP-enabled devices. In the future there will be a need for web 

services that are specifically targeted for mobile users. But it would be beneficial if 

existing web resources (HTML based) are made accessible to WAP enabled devices. By 

applying content adaptation techniques, we aim to provide access to existing HTML 

based contents to WAP devices in a transparent manner. In the following sections we 

describe the basic framework of our content adaptation system, the extraction rules which 

we apply on a HTML page to extract relevant information and the transcoding system 

which converts the HTML to WML. 

3.1 OUR WORK 

Content adaptation can be performed at the content's origin server or at an intermediate 

proxy server between the client and origin server. In the WAP WAI. architecture 

described in the previous chapter (ref. Figure 2.1) such a proxy exists whose primary 

function is to encode content into binary format for over the air transmission to the 

mobile client. Our approach is based on the latter architecture where the content from the 
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origin server (HTML) is adapted to WML by our Content Adaptation System and 

encoded into binary format by the proxy-server before transmitting it to the client. 

As discussed in the previous chapter, it has been observed content adaptation 

techniques have been applied to web-contents in general, without any specific domain 

knowledge, i.e., without assuming any particular underlying structure of the web 

document. However web documents from a specific domain sometimes have a common 

underlying structure though they may be rendered differently. If we choose a specific 

domain area, for which we may be able to describe an underlying structure of the 

documents that is common to them, then content adaptation technique can be greatly 

simplified and implemented more efficiently for those web documents. This is significant 

since WAP devices are more customer centric in nature and the access patterns are more 

focussed. Such a focussed domain is news access. We have chosen to apply content 

adaptation techniques with news documents as our domain area, i.e., web-sites which 

provide news (E.g. www.the-hindu.com, www.timesofindia.com etc.) since one the 

important applications of mobile access to internet is getting news updates. Figures 3.1, 

3.2 show snapshots of two web sites, which provide news, as they appear on a standard 

HTML browser. Also shown in figure 3.3 is part of the HTML source code. 
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HREF="32hdline.htm"'><Mational</b><,/a><br> 
Renional:</b><br> 

49;enbso;<s HREF="64h01ine.htm"><b>Southern States</b></a><br> 
49;tnbsp;<fl HREF="14hd1i.ne.htm"><b>Other States</b></a><br> 
HREF="®3hdline.htm"><b>International</h></a><hr> 
HREF="®5hdline.htm"><b>Opinion</b></a><br> 
HREF="©dhdline.htm"><b>Business</b></a><br> 
HREF="67hd1ine.htm"><b>Sport</b></a><br> 
HREF="®9hdline.htm"><b>Entertainment</b></a><br> 
HREF="1©hdline.htm"><b>Ptiscellaneous</b></a><br> 
HREF="13hdline.htm"'><b>Features</b></a><hr> 

<a href="iihdiine.4titni'><b>eiassitieds</u><Ia><ront 
color=red></fur,t><br> 

<a hreF-"http://~ndn.hiadurec~uitment_corn1"><b>EmpIoymeat<ib></a><Eont 
cclor=red>~<,I ont><br><br> 

<a href99hdlinhtm><h>ndex</b></a><br> 
<a href="http://weiw.hinduonline.com/"><b>Heme<lb>(/a><br><br> 
<hr)<a h!.ef="/thehindu/yews/"><b)Young c.'sr1i Summer 
Special</b></a><br><br> 

<a href="/thrhindu/2©©1/ni/2R/"><b>9esterdait's Sssue</b></a><br><br> 
</font> 
<?> 

Figure. 3.3 HTML source of the web page shown in fig. 3.1 
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HREF=°stories/01294003.htm"><IMG SRC='images/01293s 	T= .jpg-  C 	- .. ;ILDTH - 37 HEIGHT = 2 
GM=LEFT B9H9FR=1><tg> 	 .._. 
HREF="stori.es/0129R003.htm">Gujarat jolted again, toll 20,000<I4><RR> 
people of Gujarat, yet to recover from 

day's tragedy, got another jolt when a quake measuring 5.9 on 
Richter scale, struck early this morning. The Chief Minister, 
Kechuhhas Patel, claimed that there was no further loss to 

e or property but warned that another quake could strike in 
next 48 hours and urged the people to remain ulgilant. 

HREF="stories/01290005.htm">8 habu sobs amid debris</n><BR> 
rescuers pounded away at the twisted rubble of 
Idings looking for dead or survivors, it turned out to  be the 
ie of Russian Roulette - who suruiues and who dies. 

HREF="stories/012960©7.htn->R blank cheque For Gujarat Gout.</R><RR> 
Central Gouernment today stepped relief 
rescue operations in earthquake-hit Gujarat and asked the 

erue Bank of Indi.a to be very liberal with the State in 
Hiding advances for relief work. It has also advised people to 
It away from damaoed structures, particularly in view of the 
ershocks that are likelu for some more days. 

HREF="stories/01290008.htm">Help us help them: PM</A><RR> 
Prime Minister, Mr_ AR _ Uajeasiee, today 

ealed to his compatriots to contribute generouslu to the Prime 
ister's Relief Fund to overcome the shortage of funds for the 

Figure. 3.4 Shows part of HTML source of web page shown in fig. 3.1 
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From figures 3.1 and 3.2 we observe that a typical page contains, on the left-hand side a 

set of links to various subsections of the news (which is evident from the HTML source 

shown in figure 3.3). Towards the center we have headlines followed by brief report of 

the headline. These headlines are used as links to page containing a more detailed report 

as can be seen from the HTML source shown in figure 3.4. 

On analyzing it is found that though there area number of elements in the HTML 

source code, for a newspaper site, a lot of it is redundant and of no use to mobile phone 

user. For example, a WAP user would not like to gaze at the numerous advertisements, 

logos which are put on a newspaper for a more leisurely reading. Content adaptation 

steps in at this point where we can aim at extracting only the relevant portions of the 

HTML code and convert it into WML. This will mean a substantial saving in terms of 

network bandwidth and resources. 

All newspaper sites have a list of all the various sections on the left-hand 

side of the home-page. This includes sections on sports, entertainment, business etc., 

which are essentially links to those sections of the newspaper. Content adaptation for 

newspaper sites can focus on providing only the most important news headlines. Details 

may be provided only if a client requests for it. Besides, different users have different 

interests. Hence news items maybe classified according to contents and ordered 

according to the user's preferences. This means that the WML cards have to be designed 

and arranged appropriately. Figure 3.5 represents a structure, which can be adopted for 

serving news to a WAP user. 
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Sports 
Entertainment 
Business 
Front page 

Headline 1 

L adline 2 

Headline 3 

Headline it 

Brief summary 
(Few lines of text) ..................... 

Brief summary 
(Few lines of text) ..................... 

Figure. 3.5 A Typical web site structure 



In the following sub-sections we describe the basic framework of our system ant 

adaptation rules we apply to select the content the from the HTML page to be converter 

into WML. 

3.2 BASIC FRAMEWORK 

The basic framework of our Content Adaptation System is shown in figure. 3.6 The clien 

(user) request for a URL is relayed to the origin server by the proxy server. The HTMI 

page is fetched and passed to the Adaptation System. The Adaptation System consists c 

two main modules: 

1. Parser. 

2. Wrapper. 

LIII PROXY SERVER 

(WML) 	 (HTML) 

WRAPPER 	 PARSER 

(Performs Adaptation, 	 (Breaks the HTML 

HTML-WML 	 page into logical 

Figure. 3.6 

We describe each of these modules in the following sections. The Adaptation Syste 

uses adaptation rules to select content and performs conversion to WML. The output is 

set of WML decks corresponding to the requested HTML page. (figure. ). A single de 



is sent to the client. The decks form a logical order and it is possible for the user to 

navigate through these decks. 

Parser 

This module scans the HTML page and breaks it into logical units using the 

tag's name, its attribute and content associated with the tag (e.g. the text occurring 

between <a> </a>) and plain text. We have found that the most important tags for content 

adaptation of news items for WAP devices are "<a>" and "<b>" tag. 

• <a> : anchor tag. Content occurring between <a> and </a> acts as a link to HTML a 

page. 

• <b>: bold tag. Content occurring between <b> and </b> is rendered in bold. 

Tags like <img>, <frames> etc. can be ignored since images do not contain the 

necessary information which a mobile user accessing news will wish to see. 

Thus we can work we a limited set of tags that are picked and stored for converting from 

HTML to WML. This selected set of tags with its attributes is passed to the Wrapper 

module. 

Wrapper 

The input to this module is the portion of the HTML document that the 

Parser identifies as useful. Essentially, it consists of the text associated to <a> and <b> 

tags. This module extracts relevant data this text HTML document and uses adaptation 

rules to determine the content to undergo HTML-to-WML conversion. The Wrapper 

Dutputs a set of WML decks that contains the relevant information extracted from the 
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HTML page requested by the user. For the user to navigate through the decks, it is 

essential that the cards/decks are in a logical order. It is the aiin of the Content 

Adaptation System to provide a transparent view of the HTML page through this set of 

WML decks. 

HTML 	 WMLDeck 

DOCUMENT 	 WMLDeck 

► WMLDeck 

Figure. 3.7 (Output produced by Wrapper module) 

3.3 ADAPTATION RULES 

The HTML-to-WML conversion is performed by a simple mapping between HTML and 

WML tags. For example, the tag "<html>" is mapped to the WML tag "<wml>", the 

"<a>" tag is mapped to "<a>" tag and so on. However, one needs to add a few more 

conditions at this stage before blindly converting all contents of <a> or <b> tags. For 

example, all the content that occur between the <a> <a> tags or <b. and </b> tags are not 

necessarily important. With reference to figure 3.3, there are links to "Feature", "Young 

World Summer special" etc. which are part of supplements which appear along with the 

newspaper that do not contain daily news. There are links to editorial columns (not seen 

in the figure) which is not likely to be read using the mobile device. They would be 

picked by the Parser module since they occur between, <b> </b> tags. Thus a simple 



transcoding from HTML-to-WML without adaptation rules being applied is not a good 

strategy. To determine the utility of content, we make use of keywords that are used to 

describe the various sections of the newspaper, for example, sports, entertainment, 

business etc. As seen in figure 3.3 these keywords occur between the <b> </b> tags 

which would have been picked by the Parser module. 

There are also redundancies in an HTML page. A typical site (ref. Figure 3.3) 

contains information that is redundant, or may not be of primary interest to the user. For 

example, as seen from figure 3.1, anchors linking to various sections of the newspaper 

like sports, entertainment, business etc. occur in the top, bottom and on the left side of the 

page. All these occur between the <a> /<a> tags or <b> </b> tags. They link to the same 

pages. Showing the same contents in different cards will only frustrate the user. The page 

also contains many banners, logos and advertisements (ref. Figure 3.2). These elements 

need to be ignored. 

There are certain features specific to a particular site which need to be considered 

for one to capture all the necessary information. There are some sections of the 

newspaper which are referred by different names. For example, a link "National" in the 

Hindu website refers to news pertaining to India and a link "International" refers to world 

news (see figure 3.1). These sections are referred by the times of india website by the 

links "India" and "World" respectively (see figure 3.2). Thus the set of keywords differ 

from site to site. These keywords are collected by first viewing the sites. 

We can describe our adaptation rules as follows: 

All links which are referred to by the keywords are useful. These are either single 
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words or compound words. With reference to figure 3.3 this rule is interpreted in the 

following way. If any of the keywords occurs as <a> keyword </a> or <a> <b> 

keyword</b><Ia> or <b><a> keyword<a><Ib>, it means that they are links to sub-

sections and are required. 

2. Links, which are headlines and have a brief summary following the headline. These 

are in the form of a sentence. Figure 3.4 shows an example. The text, which follows the 

headline is a brief summary of the news headline. The headline is used as a link to a more 

detailed report. This rule says that if some plain text follows an anchor (<a> tag), and the 

content of <a> </a> is a sentence, then this content is a headline and the text following 

the <a> tag is a summary of that headline. Figure gives the snapshot of the page. The 

items that are selected are also shown. 

3.4 Conversion into WML decks 

The HTML document is a hypertext which contains links to other documents. Some of 

these links are present as URL's have global addresses while some of them have relative 

addresses with respect to the parent document. In news sites most of the links that are 

relevant for adaptation to WML are relative. This is because mostly the links contain 

reports while the parent page contains only the headlines. 

In the previous section we have described how relevant portion of the text are 

extracted from the front page of a news site. We have selected those contents, each of 

which have two basic parts - a headline and a report. In this section we will describe how 

a logical flow is established between these sets when converted to the WML form. 

All the content with a headline and a report following it extracted. 



The headlines are put together in one single deck. This deck contains a single card. Each 

of the headline is linked to a separate deck containing the report that followed that 

headline in the original HTML document. Upon request for a HTML document for a 

news site, the deck containing the headlines is sent to the user. The user follows the links 

to read the report that followed that particular headline in the original HTML document if 

he wishes to do so. The deck containing the report is then sent. In this way, information 

exchanged between the proxy-server and the user is optimized. Yet the user is able to 

view the contents of his interest when he wishes to do so. 

In this way, we are able to provide a logical view of the most relevant content of 

the original HTML document to a WAP user. 

39 



CHAPTER 4 

IMPLEMENTA TIONAND RESULTS 

In this chapter we describe the implementation of the Content Adaptation System for 

news sites. The basic design of our system is shown in figure 4.1. We have adopted a 

proxy-based approach for content adaptation. We describe the key components of the 

system. 

WAP 	 Proxy- 	 Origin  
server Server 

(Newspape 
site) 

Adaptation System 
(Parser + Wrapper) 

Figure 4.1 
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4.1 Proxy-server 

Our content adaptation system has been implemented into a proxy-server. We have 

used the public domain Apache server. It was configured to handle WAP related file 

extensions. This was done by adding the following MIME-types to the MIME types 

file: 

Doc. type 	 Official MIME type 	 Extension 

WML document 	 text/vnd.wap.wml 	 .wml 

WMLScript 	 text/vnd.wap.wmiscript 	 wmis 

Compiled WMLScript 	application/vnd.wap.wmiscriptc 	.wmisc 

4.2 Adaptation System 

[his consists of the two main modules — Parser and Wrapper.These modules have been 

mplemented in java (version 1.1). We will give a brief description of the. various classes 

nd methods of these modules. 

]ass 	 Tags.java. 

"onstructor 	TagsQ. 

This class contains the fields required to store information about a 

HTML tag like its name, attribute, content etc. 

'fields 	String name. 
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Name of the tag. 

StringBuffer attribute. 

This holds the tag's attribute. For example, the anchor tag <a> 

an attribute "href'. The attribute name and its value is stored in 

the attribute field. 

StringBuffer content. 

This holds the text that is associated with the tag. For example 

text occurring between <b> and </b> is stored in content field. 

StringBuffer morecontent. 

This field holds the plain text occurring in the document. It is 

associated with the <a> tag. This is the brief summary that 

follows the headline in the HTML page. 

Class 	 Parser.java 

Constructor 	Parser(BufferedReader but). 

Constructs a Paser object to parse the datastream (HTML 

document) passed from the BufferedReader buf. 

Description 	This class contains methods that scans a HTML document , breaks 

it into logical units like tag name, tag attribute, tag content. 

Fields 	Vector validtags. An array containing the set the of tag names 

that are to be picked up. 

StreamTokenizer tok. This object breaks its input into tokens using 

a syntax table. This syntax table is constructed when the Parser object 



is instantiated. 

Tags[] arrayoftags. An array where the tags that are picked up are 

stored. 

Methods 	readInput(StreamTokenizer tok) 

This method is called to parse the HTML page. It uses the syntax table 

( created when the parser object was instantiated) to recognize the tokens. 

Whenever a"<" in encountered, it means start of a tag and "</" is 

encountered it means the end of a tag. 

handlestarttag(StreamTokenizer tok) . 

This method is called when "<" is encountered. The next token will be the 

Tag's name. Different tags are handled differently. For example, the 

anchor tag (<a>) contains attribute "href' which is to be picked up. The 

bold tag(<b>) does not have any attribute to be picked up. 

handlecomment(StreamTokenizer tok) 

This method is called when "<!" is encountered. All characters occurring 

between "<!" and "-->" need to be ignored. These are the comment 

characters for a HTML document. 

handletext(StreamTokenizer tok) 

This method picks the plain text from a html document. 

handleignore (StreansTokenizer tok) 

This method is called when the start tag of a tag which is to be ignored is 
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encountered. It simply loops through the input till "</" is encountered. 

Class 	Wrapper.java 

Constructor Wrapper O. 

Description 	This class contains methods to extract the relevant information from the 

text document stored by the Parser. The extraction rules are contained 

in the methods of this class. 

Fields 	Hashtable wmlrulcs. 

his hashtable contains as key-value pairs the I II Iv11. tag name and 

the WML tag to which it is mapped. For example, "<html>" is 

mapped to "<wml>" . 

Hashtable dictionary. 

This table contains the list of keywords based on which the relevance 

of the content is determined. This table is constructed when a 

\rapper object is instanstiated. 

Wmltagsl I wmlarray. 

This holds the WMI. tags that have been converted from I-1"I MI.. 

I he class Wmltags is a class similar to the Tags class. 

Methods 	makewmlcard(Tags(l tagarrav) 

his is the main method that converts the HTML tags to WML tags 

using the wmlrules table. The array "tagarray" contains the set of 

Ill ML tags selected by the parser module. It creates the WMI, 

decks and cards and arranges them in a logical order such that it is 
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possible to navigate through the decks. It stores the WML tags in the 

array wmltags and calls the print () method to print the generated 

WML decks in a set of files. 

Print(wmltagsf] wmlarray) 

This method prints the contents of array wmlarray'. `wmlarray' is 

an array of WML tags with its attribute and content. This method 

uses the dictionary of keywords to determine the importance of 

the content associated with the tag. Each deck is written into a 

different file. 

4.3 SERVLETS 

In this we used java servlets to complete I-ITTP request. Actually we can run these sevlets 

on any machine. 

The work of servlet here is to take HTML page and then perform the necessary 

conversion (HTML to WML) . 

The main class used in this is: 

Class 	 HttpSerylet 

Description 	This is an abstract class that reside in the javax.servlet.http 

package. Because it is abstract, it cannot be instantiated. Rather, 

when building HTTP servlet, we extend the HttpServlet class and 

implement at least one of its method. 
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4.4 WAP device 

To test the converted WML decks generated by the Adaptation system, we 

use a WAP device simulator. We are using UP Simulator 4.0 (www phone com).  It 

provides a user interface similar to a WAP phone. The input is through keyboard and 

mouse. Figure 4.2 shows a snapshot of the simulator. The browser interprets WML and 

WMLScript. 

Figure 4.2 
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4.5 RESULTS 

In this section we present some of the results we have obtained by applying 

our content adaptation technique on two new site, namely Times of India and Hindu. 

Figure 4.3, 4.4, 4.5 show snapshots of the. Hindu news site (www.the-

hindu.com) and . figure 4.6, 4.7 show that of Times of India site 

(www.timesofindia.com/todav/paeehome.htm). The common underlying structure which 

we had.  adopted (ref. Figure , chapter 3) is clearly visible. Left-hand side of the page 

contain links to various sections of the news, the middle portion contain headlines 

followed by s report on that headline. Our adaptation system is designed to extract these 

content and convert them into WML decks. The resulting deck containing the headlines is 

one that is sent to the user first. This deck is shown in figure 4.6. Note that all the 

headlines do not fit into the screen. One has to scroll down to view the remaining. The 

word "link" appears on the bottom left of the screen meaning that these headlines lead to 

another WML deck or card (figure 4.8). The WML source code for each of the decks are 

also shown. Following a link leads to the report that followed the headline in the original 

HTML page. (see figure 4.3,4.4,4.5). Thus a user is given the choice to view the report 

accompanying the headlines only if he wishes to see. The user can return to headline page 

using the history mechanism of the WML browser. 
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district headquarter of Kutch. In Anjar, Rapar and other towns only Navigation  30 per cent debris has been cleared. 

Canceled 
Fernandes sticks to his mine 
The Defence Minister, I& George Fernandes, today defended his Q Evens 2000 

estimate that the toll in the killer quake in Gujarat might be more 
than 1,00,000. 

E CITI BANK 

❑x MGM 

Technopark 

Quake aftermath 
Classifiedso 	The Union Home Ivaster, Mr. L.K. Advani, was gheraoed by 
Employment* 	agitated residents of this town who complained of' gross neglect" 

by the State administration in respect of rescue and relief 
Index 	 operations. 
Home 

Donations continue to pour in 
Donations and relief materials continued to pour in today with the 

3taune World 	European Union pooling in 38 million Euros (Rs. 160 creres) while 

Figure 4.3 

(Shows a snapshot of the Hindu site www,the-hindu.com) 
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Donations continue to pour in 
Donations and relief matenals continued to pour in today with the 

mo World 	European Union pooling 	 ] 7echnoGart:. p 	p ling in 38 million Euros (Rs 160 crores) while 
tuner Special Oman, which was the first to send a consignment of aid, sent two 

more by chartered flights. Bhutan has also contributed Bhutanese 
cterday's Issue currency 20 million to the Prime Minister's Relief Fund 

1/dl'i.9r ujy f.:ihrdffi 

dith more Rly. budget may be harsh. PM 
ries & search 

After telling the country here yesterday that it should be ready to 
bear additional burden to cope with the gigantic task of relief and No Connection Fee, 
rehabilitation in the earthquake- ravaged Gujarat, the Prime 

nit Us Minister, Mr. A.B. Vajpayee, today asked the countrymen to be 

yrig it ready for increases in the railway budget in view of the widening 
gap between income and expenditure. 

❑  _' 3r_ hives 
rch 

Sinha hunts at fresh taxes 
ct;rcts 

The Union Finance Minister, Mr. Yashwant Sinha, today hinted at 

~cks 
imposition of fresh taxes due to the earthquake in Gujarat 

rtes Tester's remarks cost his iob 
Diary 

LiThe Karnataka Minister of State for Civil Aviation and 
Infrastructure Development, Mr. T. John, resigned today following 

)Up Sites a storm over his remark that the Gujarat earthquake was "god's 
Mess Line punishment for the attacks on missionaries" there. 
Sports tar 
itline NomeddLn 	with statute' 
vas Stung by the President's criticism of attempts at tinkering with the 

Constitution, the chairman of the statute review panel, Mr Justice 

Figure 4.4 

(Shows a snapshot of the Hindu site www.the-hindu.com) 
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imposition of fresh taxes due to the earthquake in Gujarat. 
Stocks 

uotes []Minister's Minister's remarks cost his job 
SE Diary  Karnataka Minister of State for Civil Aviation and 

Infrastructure Development, Mr. T. John, resigned today following 
Group Sites a storm over his remark that the Gujarat earthquake was "god's 
Business, Line punishment for the attacks on missionaries" there. 
The Sportstar 
Frontline 'No meddling with statute' 
Canvas Stung by the President's criticism of attempts at tinkering with the 
Folio Constitution, the chairman of the statute review panel, Mr. Justice 
Events 2000 M.N. Venkatachalaiah, today reassured him that nothing would be 

done to undernune his authority or the parliamentary form of 
democracy. 

@@britannica.co.in 
Bofors case adiourned 
The extraditionproceedings against Mr. Ottavio Quattrocchi, the 
Italian national wanted by the CBI in the Bofors case, were 
adjourned till February 10 by the sessions court judge, Mr. Akhtar 
Bin Tahir, 

Illegal survey 
An attempt by two foreign ships from indulging in illegal survey and 
collection of'strategic hydrographic data' in the Indian nautical zone 
was foiled by the Indian Coast Guard personnel recently, the Coast 
Guard chief, Vice-Admiral John C. Desilva, said here today. 

FrontPage I National SouthemStates I Other States International 
Opinion ~ BusinessI Sport I Science & Tech Miscellaneous I Features 

Figure 4.5 

(Shows a snapshot of the Hindu site www,tlie-hindu.com) 
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Contribute to the 
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tz y 	Relief Fi d 
'BREAKING NEWS  

38 trapped in Dhanbad coal mines 	Click to enlarge !: 
Sanjay Dutt allowed to go abroad for A daa 
Staines murder accused Dara's trial deferred  
Virus attacks AOL accounts, steals passwords  
TOP STORIES 

There will be more taxes, says PM 
NEW DELHI: Prime Minister Atal Bihari Vajpayee on 	vh a Plates comde 
Friday hinted at a fresh dose of moderate taxes, besides 
several non-tax measures to mop up resources to 	FULL COVERAGE 
rebuild quake-hit Gujarat. 
• Govt levies 2% surcharge on income, corporate taxes 	

1Helpline 
~ 	 Police 

• 100% tax benefit on Gujarat donations 	 Collectorate 
• Quake Updates 	 Railways 

- 
Vaipayee, Mushanaf break ice discuss Gujarat 
NEW DELHI: Prime Minister Atal Bihari Vajpayee and j Fpeca Trains, 
Pakistan's military nilar Pervez Musharraf talked over 	(' Devastation 

telephone and discussed the situation in quake-lit 	
• Hi-profile visits 
I• Global Reaction 

Gujarat. The Prime Minister thanked the Pakistani ruler 	Govt Initiative 
Aid for Gujarat 

for extending relief to quake victims. 	 Impact on Business 

Police »robe homicide charges against builders 	
Reactions 

A flif DABAD: Gujarat police said on Friday they 	Photo Gallery 

Figure 4.6 

( Snapshot showing part of the times of India site 

www.tirncsoflndia.corn/loday/pagelionieIiti.n ) 



against builders, architects and town planners. 

©x HmMdl 

Bhuj comes to teams with its tragedy 
BHUJ: Prakash Vajirani sits on the steps of the building 
next to Mahadev Gate, watching post-quake life 
passing by. Barring a few cracks, the building seems 
intact. But peer into its narrow door and the facade is 
shattered. Inside, Armymen are digging into three 
storeys of rubble. Vajirani is ready for when they pull 
his aunt out. He has brought along a coconut, some 
ghee and white cloth. 
Sacked Karnataka monster unrepentant 
BANGALORE: T John, who resigned from the S M 
Krishna Cabinet on Wednesday, is a disturbed man. A 
careless statement has turned his world upside down. 
But nevertheless, he is defiant. "I'am not the target of 
this attack. They (the BJP) are aiming at my party," he 
told www:timesofindia.com at his residence in 
Indiranagar here on Friday. 

Coordination Centre 
Fadia Chambers 

139 Ashram Road 
Alunedabad 

Phone: 079-6582527 

Profiles in 

0 

Tales of hope, 
courage, 

determination 

More About 

Q HmMd2 

IN OTHER SECTIONS I 

INDIA SPORTS Pteasurements, 
9 CPI-ML activists 

❑x  
❑ Sachin-Kambli stand i Myths, Chronology, 

Precautions, killed inBihaz pulverises  

Figure 4.7 

(Snapshot showing part of the Times of India site) 



Figure 4.8 shows www.the-hindu.com as seen in up.sdk simulator. 

Figure 4.8 

(snapshot of up.sdk simulator displaying  www.the-hindu.com  site) 



The WML source code of the deck generated for the Hindu news site (figure 4.8). 

<?xml version=" 1.0"?> 
<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 
"http://www.wapforum.orgIDTD/wmll .1 .xml"> 
<wml> 
<card id=" cdl"> 
<p mode="nowrap"> 
<a href = "http://127.0.0. 1 :8080/the-hindul .wml/#cd25"> 
Hopes recede for survivors 

<a> 
<a href = "http://127.0.0.1:8080/the-hindu2.wmU#cd26"> 
Fernandes sticks to his figure 

</a> 
<a href "http://127.0.0.1:8080/the-hindu3.wml/#cd27"> 
Quake aftermath 
</a> 
<a href = "http://127.0.0.1:8080/the-hindu4.wml/#cd28"> 
Donations continue to pour in 
</a> 
<a href = "http://127.0.0. 1 :8080/the-hindu5.wml/#cd29"> 
Rly. budget may be harsh: PM 
</a> 
<a href = "http://127.0.0.1:8080/the-hindu6.wml/#cd2l0"> 
Sinha hints at fresh taxes 
</a> 
<a href = "http://127.0.0.1:8080/the-hindu7.wml/#cd211 '> 
Minister' s remarks cost his job 
</a> 
<a href = "http://127.0.0.1:8080/the-hindu8.wml/#cd212'> 
' No meddling with statute' 
</a> 
<a href = "http://127.0.0.1:8080/the-hindu9.wml/#cd213"> 
Bofors case adjourned 
Ua> 
<a href = "http://127.0.0.1:8080/the-hindu 10.wml/#cd214"> 
Illegal survey 

</a> 
</p> 
</card> 
</wml> 



Figure 4.9 shows times of India site seen in up.sdk simulator 

(a) 	 (b) 

Figure 4.9 

(snapshot of up.sdk simulator displaying  www.timesofindia.com  site) 



The WML source code of the deck generated for the Times of India news site (fig 4.9). 

<?xml version=" 1.0"?> 

<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 
"http://www.wapforum.org/DTD/wm1l . l . xml"> 

<wml> 

<card id=" cdl"> 

<p mode="nowrap"> 

<a href = "http://127.0.0.1:8080/timesofindial.wml/#cd25"> 

There will be more taxes, says PM 

</a> 

<a href = "http://127.0.0.1:8080/timesofindia2.wml/#cd26"> 

Vajpayee, Musharraf break ice, discuss Gujarat 

</a> 

<a href = "http://127.0.0.1:8080/timesofindia3.wml/#cd27"> 

Police probe homicide charges against builders 

</a> 

<a href = "http://127.0.0.1:8080/timesofindia4.wml/#cd28"> 

Bhuj comes to terms with its tragedy 

</a> 

<a href = "http://127.0.0.1:8080/timesofindia5.wml/#cd29"> 

Sacked Karnataka minister unrepentant 

</a> 

<a href = "http://127.0.0.1:8080/timesofindia6.wml/#cd2l0"> 

9 CPI- ML activists killed in Bihar gangwar 

</a> 



</p> 

</card> 

</wml> 

The link of "There will be more taxes, says PM" is shown in figure 4.10 

Figure 4.10 



The WML source code for figure 4.10 is 

<?xml version= "1.0"?> 

<!DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 
"http://www.wapforum.org/DTD/wml_1.1.xm1"> 

<wml> 

<card id="cd25"> 

<p> 

NEW DELHI : Prime Minister Atal Bihari Vajpayee on Friday hinted at a fresh dose of 
moderate taxes, besides several non - tax measures to mop up resources to rebuild quake - 
hit Gujarat. 

</p> 

</card> 

</wml> 



The link of "Vajpayee,Musharraf break ice,discuss Gujarat " is shown in figure 4.11 

Figure 4.11 



The WML source code for figure 4.11 is 

<?xml version=" 1.0"?> 

<!DOCTYPE wml PUBLIC "-//WAPPORUM//DTD WML 1.1//EN" 
"http://www.wapforum.org/DTD/wml1.1 xml > 
<wml> 

<card id="cd26"> 

<p> 

NEW DELHI : Prime Minister Atal Bihari Vajpayee and Pakistan's military rular 
Pervez Musharraf talked over telephone and discussed the situation in quake - hit Gujarat. 
The Prime Minister thanked the Pakistani ruler for extending relief to quake victims. 

</p> 

</card> 	 - 

</wml> 



The link of "Police probe homicide charges against builders " is shown in figure 4.12 

Figure 4.12 



The WML source code for figure 4.12 is 

<?xml version=" 1.0"?> 

<DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WML 1.1//EN" 
"http://www.wapforum.org/DTD/wml1 .1 .xml"> 

<wml> 

<card id="cd27'> 

<p> 

AHMEDABAD : Gujarat police said on Friday they were investigating possible charges 
of culpable homicide against builders, architects and town planners. 
</p>  

</card> 

</wml> 

It is clear from the results that our content adaptation system is able to extract the most 

relevant information from the news sites and able to present the converted WML decks in 

a logical manner. 



Chapter 5 

CONCLUSIONS AND FUTURE WORK 

5.1 Conclusions 

We have developed a content adaptation system that can automatically create a WML 

document from HTML documents. It is done by extracting certain information from the 

HTML documents. The most obvious concern for this kind of application is to decide 

which parts of the HTML document should., be adapted for the WAP device. This is 

particularly important keeping in view the resource limitations of the WAP devices. 

Ideally, a translation system which can understand content and extract important 

portions of text appropriately would be perfect solution to this problem. However with 

the current state of natural language understanding it is not possible to do so. Hence it is 

required to do a domain based analysis for content adaptation. 

Our system focuses on doing a domain dependent content adaptation from HTML 

documents for WAP devices. However, while considering the domain we do not depend 

on any natural language attribute but only the structure of HTML documents. Our 

specific application is for translating news site contents suitably for a WAP device. 

This is an important area from the applications point of view since news is one of the 

most important content which a mobile user would like to receive through the Internet. 

These web sites have a fixed underlying structure that was exploited to develop 

rules for extracting the most relevant information from the HTML documents. This 

increases the efficiency of the adaptation system and the rules formulated apply to 



large set of dynamically changing web documents. This underlying structure does not 

change and rules once formulated will work in future too. 

There is a certain commonality among all news sites through they are not 

exactly same. A content adaptation system developed for one news site can be easily 

modified to suit the requirements of other news sites. The adaptation rules for a site can 

be stored as meta-knowledge associated to that site which is used by the proxy-server for 

conversion of HTML documents of that site to WML form. We have illustrated the 

functioning of our system through some results obtained over different news sites-

predominantly maintained by leading newspaper houses of India. Through our approach 

we have been able to provide the mobile user a transparent view of their familiar web 

sites. 

5.2 Future work 

With the explosive growth of the Internet, more and more information 

Information is available on the Internet and mobile users will also need to access it. 

Content adaptation provides a solution for mobile users to access the already existing 

information. This is a very active field of research since it makes it possible for a larger 

audience to access the same content. The content adaptation technique relies on the 

common structure of the web documents: It would be desirable do develop an interface to 

modify the extraction rules according to one's preferences. Future works can focus on 

developing authoring tools that allow one to write extraction rules for domain specific 

applications. 
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import javax.servlet.*;//using servlets 

import javax.servlet.http.*;//for http post and get methods 
import java.io.*; //println etc 

import java.l,ang.*; 

import java.net.*; //URL class 
import java.util.*,, 

public class testServlet4 extends HttpServlet 
String[] arry = new String[10]; 
int p =0; 

url u = new url(); 

BufferedReader buf 

//http get method 

public void doGet(HttpServletRequest req,HttpServletResponse res) throws 
IOException 
{ 

String line = yes..'; 

String value="h" 

String name = 

res.setContentType("text/vnd.wap.wml"); //mime format specification 
PrintWriter out = res.getWriter(); 

Enumeration e = req.getParameterNamesO -; 
while(e.hasMoreElements)))  - 

name = (String)e.nextElementO; 

//value is now hold the url value 

value = req.getParameterValues(name)[0]; 
String Header="<?xml version=\"l.0\"?>"; 

String head = "<!DOCTYPE wml PUBLIC \"-//WAPFORUM//DTD WML 1.1//EN\" 
\"http://www.wapforcjn.org/DTD/111xml\r>r; 

//now if name is same "y" which we give initially 
if(name. equals ("y"))( 

buf = new BufferedReader(new FileReader("c:\\jsdk2.1\\examples\\web-
inf\\servlets\\options.wml")); 
]// end if 
else 

{ 

//u is an object of class url and we are passing the value which 
//contain the url 

u.getPage(value); 

buf = new Buf[eredReader(riew FiieReader(u.baseaddr~".wml")); 
if(buf.readLine()==null){ 

out.println(Header); 

oui.prinCl.n(head); 

out.println("<wm1><card><p>error reading file </p>"); 
out. println("</card></wml>" ; 

] 

while((line=buf.readLineO)!=null) 



println(line); 

/end method doget 
it is http post method 
olic void dafost(HttpServletRequest request, 

HttpServletResponse response) 
throws IOException, ServletException 

{ 

doGet(request, response); 
) 

this is class url which have getpage method which take ur1 as input 

id return uu a object of class URL(inbuiltclass)*/ 
tic class url 

Log baseaddr; 
Lb c void getPage[String args) { 
URL uu; 

Tags[] arrayoftags=new Tags[1000); 
try( 

uu = new (JRL("http://"+args);//args passed from "value" 
//buf contain the html page read using bufferreader 
BufferedReader buf = new BufferedReader( new 

;tStreamReader(uu.openStreamO)~; 

Parser pas = new Parser(buf); 

pas.readlnput(arrayoftags); 
buf. close)); 

;;addr=args; 

iseaddr=baseaddr = baseaddr. substring(4,baseaddr.indexOf('.',4));; 
Wrapper em = new Wrapper(); 

wm.makewmlcard(arrayoftags,pas.pointer); 

Icatch (MalformedURLException e){ 

System.out..println("URL MUST BE OF THE FORM http://www.yahoo.com,, ); 

catch(IOException f){) 

' end method get 

:s Parser 

t counter; 

leOutputStream fil; //output steram that writes to the file 

intWriter outfl; //output stream that contain print() and println() 
ack tags; //tags is now a stack 

ctor validtags; // contains the set of tags to be picked 
1 v; //url class defined in program 

gs[] errayoftags; // array in which the tags that are picked are stored 
t pointer;  

reamTokenizer tok; 

//parser is taking the buf as input"html" 

this class parse the html documents and seprate the valid tags 



//the main tags which are required are <a></a><b></b><href....> 
Parser(BufferedReader buf) throws IOException 

{ 

tags = new Stack(); 
/*steramTokenizer is inbuilt class 
this object breaksits input into tokens using syntax table 
this syntax table is constructed when the parser object is 
instantiated*/ 
tok = new StreamTokenizer(buf); 
//resettyntax method is to reset default set delimeters 
tok.resetSyntax(); 
//whitespaceChar specified white space char 
tok.whitespaceChars(0,' '); 
//this method used to specify the range of valid char from a to z 
tok.wordChars('a' 'z'); 
tok.wordChars('A','Z'); 
tok.wordChars('!' '!'); 
tok.wordChars('&' '&'); 
tok.wordChars('#' ')3'); 
tok. ordinaryChar(' '); 
tok.wordChars(',  
tok.wordChars(' 	'); 
tok.ordinaryChar('<'); 
tok.ordinaryChar('>'); 
tok.ordinaryChar('='); 
tok.ordinaryChar('/'); 
tok.ordinaryChar('-'); 
System.out.println("constructed.."); 

//this is for seprate the valid tags 
validtags-= new Vector(0,1(; //validtags is a dynamic array 
//addElements(element) add element to vector 
validtags.addElement("html"); 
validtags.addElement("body"); 
validtags.addElement("a"); 
validtags.addElement("b"); 
validtags.addElement("br"); 
validtags.addElement("font"); 
validtags.addElement("h"); 
validtags.addElement("h2"); 
vaIidtags.addElement("h3"); 
validtags.addElement("h4"); 
validtags.addElement("h5"); 	- 
validtags.addElement("h6"); 
validtegs.addElement("img"); 

/*this method is called to parse the html document, it uses syntax table 
(created when the parser object was instantiated)to recognize the tokens. 
whenever a "<" is encountered, it means start of tag and "<I" 
is encoured it means end of a tag */ 
void readInput(Streaml'okenizer tok) throws IOException 

{ 

int prey=0; 
String strgl=""; 
String strg2=""; 



String strg3=""; 

String strg4=""; 

int t=0; 

String prevtok=" 

System.out.println("reached..... 

while) (t=tok.nextTokenO)!=tok.TT EOFllcounter < 6) 
{ 

switch(t) { 

case <' . strg4 =prevtok="<"; 

break; 

case '/ . strg4 = "/", 

break; 
case -3  strg3=tok.sval; 

System.out.println(strg3 + " ---strg--  +str.g;); 
if(strg4.  equals ("/")I//this is for end tag 

{ 

if(this.validtags.contains(tok.sval.toLowerCaseO)) 
{ 

handleendtag(tok); 
strg4=prevtok="; 

strg2=""; 
} 

strg4=" ; 

break; 

if(strg4. equals ("<")) 

if(strg3.equals("!")) 

handlecomment(tok); //this is for comment 
strg4=""; 

break; 

if(validtags.contains (tot .seal .toLowerCase)))) 
{ 

handlestarttag(tok); //< start tag 
strg4"; 

break; break; 

} 

//this is to check that is it text part 
if( (! strg4 .equals("<"))&&(!  strg4 .equals) "/")) 

if ( arrayoftags[pointer-1].name.equals( )) 
if ( arrayoftags[pointer-1].content.length()>1) 

tok.pushBack(); 

handletext(tok,pointer-1); 
break; 
} 

else 

if(arrayoftags[pointer-2].name.equals("a")&&(arrayoftags[pointer- 
ontent.lengthO>1) 

{ 

System.out.println("from p - 2 * *** "+tok..seal); 



tok.pushBack)); 
handletext(tok,pointer-2); 
break; 

ignoretag(tok); 

default : 	break; 

} // end method 

void getTitle(StreamTokenizer tok) throws IOException 
{ 
System.out.println("in here"); 
outfl.println("<TITLE>"); 
int i=0; 
do 

switch(i= tok.nextToken()) 

case -3 : 	outfl.print(tok.sval+" 	); 
break; 

default 

break; 
} 

)while(i!='/'); 
outfl.println("</TITLE>'); 
tok.nextToken(); 

} //end method 

void getBold(StreamTokenizer tok) throws IOException 
{ 
String tagl = tok.sval.toLowerCase(); 
tags.push(tagl); 
Tags tagb = new Tags(tagl); 
int i=0; 
do 
{ 
switch(i= tok.nextToken()) 

{ 
case '<' 	break; 

case 

bagb. content, append) ';'); 
break; 

case '-' 

tagb. content .append('-'); 
break; 

case -3 

	

	if(tck.sval.equals("&nbsp")) 
tok.nextToken(); 
else 

{ 



tagb.content.append(" "+tok.sval); 

break; 

case '>' :  break; 

default : 

tagb.content.append((char)i); 
break; 

}while(il=<');  

tok.pushBack(J; 

arrayoftags[pointer++]=tagb; 
return; 

}// end method 

(to read href by finding "a" 

'this method is called when "<" is encountered, the next token will be 
Is tag's name, different tag are handeled differently. for eg. the 
ichor tag<a>contains attribute "href"which is to be picked up 

ie bold tag<b> does not have any attribute to be picked up */ 

;id handlestarttag(StreamTokenizer tok)throws IOException 

String thistok = tok.sval.toLowerCase(); 

if(thistok.equals("br")) 

return; 
} 

if(thistok. equals ("title')) 
{ 

return; 
} 

if(thistok.equals("h")) 
{ 

System.out.println(" in "+ thistok); 
getBold(tok(; 

return; 

] 

if(thistok.equals("hl")IIthistok.equals("h2")I lthistok.equals("b")) 
{ 

getBold(tok); 

) return; 

if(thisiok.equals("a")) 
{ 

tags.push("a"); 

Tags taga=new Tags("a"); 
int t=0; 

do 



switch(t=tok.nextToken()) 

case 

taga.attribute.append(';'); 
break; 

case -3 

if(tok.sval.equals("HREE")Iltok.sval.equals("href")) 
( 
taga.attri.bute.append(" "+tok.ssal.toLowerCase( 
I 

else 

( 
taga.attribute.append(" "+tok.sval); 
} 

break; 
case 

taga.attribute.append(""); 
break; 

case \" 

taga.attribute.append(""'); 
break; 

case >'  break; 

default : 

taga.attribute.append((char)t); 
break; 

I 

)while(t)='>'); 

if(.(tok.nextToken()=='<')) 

tok.pushkackO; 

arrayoftags[pcinter++]=taga; 
return; 

} 
else 

tok.pushBack(); 
do 

switch(t=tok.nextToken()) 
{ 

case -3 

if ( tok.sval.equals("&nbsp")Iltok.sval.equals("&„)) 
tok.nextToken(); 

else 
{ 

taga.content.append(” "+tok.sval); 
} 

break; 

case '<':  break; 

case , 

taga.content.append(';'); 
break; 



default : 

taga. content, append ((char)t); 
break; 

) 

tok.pushBack(); 

arrayoftags[pointer++]=taga;  
return; 

if(thistok.equals("img")) 
f 

ignoretag(tok); 
return; 

) 

if(thistok.equals("font')) 
[ 
ignoretag(tok); 
return; 

if(thistok.equals("html")) 

tags.push("html"); 

Tags tagh= new Tags ("html'); 

arrayoftags[pointer++]=tagh; 
return; 

if(thistok.equals("body")) 
{ 

tags.push("body"); 

Tags tagbd = new Tags("body"); 

arrayoftags{poi.nter++]=tagbd; 
return; 

} 

return; 

(// end method handlestarttag() 

is method picks up the palin text from the html document */ 

id handletext(StreamTokenizer tok,int p)throws IOException 

int t=0; 

StringBuffer morecontent = new StringBuffer(1); 
boolean pre.vword = false; 
do 

switch(t=tok.nextToken()) 
f 

case -3 

if(tok.sval.equals("&nbsp,, )) 
tok.nextToken(); 



else 
{ 

prevword = true; 
morecontent.append(" "+tok.sval); 

} 
break; 

case '<': 	prevword=false; 
break; 

case 	. 

morecontent.append(';'); 
break; 

default 	if(prevword) 

morecontent.append(" "+(char)t); 

else 

morecontent.append.((char)t); 
prevword = false; 
break; 

I 
)while(t!=' <'); 
tok.pushBack(); 
if(morecontent. length C)>25) 
{ 

arrayoftags[p].morecontent=morecontent; 
counter++; 

} 

return; 
}// end method 

void handlestarttag(String stg) 
{ 

tags.push(stg); 
return; 

void handleendtag(String stg) 
{ 

if(!tags.emptyO) 
if(tags.peek().equals(stg)) 

else 
return; 

} 

void handleendtag(StreamTokenizer tok) 
{ 

String endtag = tok.sval.toLowerCase(); 
if) !tags.empty()) 
if(tags.peekC).  equals (endtag))[ 
) 
else 
return; 

said ignoretag(StreamTokenizer tok) throws IOException 



{ 

while (tok.nextToken()!=' >') 

return; 

his token is called when "<! is encountered. all characters occuring 
ween "<!"and -->"need to be ignored, these are comment in html 
:ument '/ 
id h

andlecomment(StreamTokenizer tok) throws IOException 

char prev=(char)tok.nextTokeno); 

char next=(char)tok.nextTokenO; 
while(true) 

if((prev=='-')&&(next=='>')) 
break; 

else 

f 
f  int t=0; 

switch (t=tok.nextTokenO) 

case -3 : break; 

case  . break; 
case '>'  if(prev=='-') 

next='>';  
break; 

default  :prev=(char)t; 

} 

return; 

// end method 

d readinput(Tags[J tags) throws IOException 

arrayoftags = tags; 
int prev=O; 

String strgl=""; 

String strg2=""; 

String strg3=""; 

String strg4=""; 
int t=0; 

String prevtok=""; 

while((t=tok.nextTokenO)!=tok.TT EOFlicounter < 6) 

switch(t) 

case '<  strg9 =prevtok='<^; 
break; 

case '/'  strg4 = "I" 
break; 

case -3  strg3=tok.sval; 
if(strg4. equals ("/")) 

{ 



if(this.validtags.contains(tok.sval.toLowerCaseO)) 
( 

handleendtag(tok);  
strg4=prevtok=""; 
strg2 

} 

strg4 

break; 

if(strg4.  equals ("<")) 

{ 
if(strg3. equals" !".)) 

handlecomment(tok); 
strg4=""; 

break; 
} 

if(validtags.contains(tok.sval.toLcwerCaseO)) { 

handlestarttag(tok);  
strg4=" 

break; 

} 

if( (!strg4.equals(„<„))&&(!strg4.equals(”/")) 
if(arrayoftags[pointer-1].name.equals("a")) 
if(arrayoftags[pointer-l].ccntent.length))>1) 

( 
tok.pushBack(); 
handletext(tok,pointer-1);  
break; 
} 

else 

if(arrayoftags[pointer-2].name.
equals("a")&&(arrayoftags[pointer  2).content.length()>1) 

{ 

System.out.println("from p - 2 ****** "+tok.sval); 
tok.pushBack(); 
handletext(tok,pointer-2);  
break; 

ignoretag(tok); 

 

default ;  break; 

// end method 

 

//**********  
*** end class parse**************************  

public class Tags{ 

String name;//name of the tag 



StringBuffer attribute;//attribute name 
StringBuffer content; //hold text associated with<b></b> 
StringBuffer morecontent;//hold text associated with <a>tag 
//which is summery or say headlines 

Tags(string nam,StringBuffer Attribute,StringBuffer Content ){ 
name=nam; 
:ribute=new StringBuffer)); 
:ent=new StringBufferO; 
attribute=Attribute; 
content=Content; 
f 
3gs(String Name)( 
to=Name; 
ribute=new Stringluffer.(1); 
.ent=new StringBuffer(1) 
:content=new StringBuffer(1); 

*****end class tags ********** 

is class contains method to extract the relevent information 
the text document stored by parser, the extraction rules are 

aimed in the methods of this class. */ 
s Wrapper 

ashtable wmlrules; //table that maps html tag to wml, 
ashtable wmlendrules; 

ashtable dictionary; // dictionary containing keywords 
t CARD NO = 1, DECK NO = 1,buffersize 0,start; 
ack stck; 
t anchorcard=5; 
ltags[] wmlarray; 
ltags[] wmlarrayl; 
t pointer=0,pointerl=0; 
1eOutputStream wmlfil; 
intWriter outwml; 
ivate class wmltags 

String name; 
3tringBuffer attribute; 
3tringBuffer content; 
3tringBuffer morecontent; 
.nt deck no; 

umltags(String nam,StringBuffer Attribute,Stri.ngBuffer Content, StringDuffer 
,ontent ) 

name=nam; 
attribute=new StringBuffer(); 
content=new StringBuffer(); 
morecontent=new StringBuffer(); 
attribute=Attribute; 
content=Content; 
morecontent=Morecontent; 
} 

imltags(String Name 
{ 
name = Name; 
attribute 	= new StringBuffer; 



content  = new StringBuffer(); 

morecontent = new StringBuffer(~; //for text 
int deck_no = 0; 
} 

} 

Wrapper() 
{ 
stck = new Stack(); 

wmlrules = new HashtableO; //initialize the table 
wmlrules.put("html" "wml"); 

wmlrules .put ("body" "card"); 

wmlrules.put("b" "b"); 

wmlrules.put("h" "b"); 

wmlrules.put("h2","b"); 

wmlrules.put("h3","b");- 

wmlrules.put("h4","b"); 

wmlrules.put("h5" "b"); 

wmlrules.put("h6","b"); 

wmlrules.put("p" "p"); 

wmlrules.put("a" "a"); 

wmlrules.put("br" "br"); 

/"this table contains a list of keywords based on which 
the relevence of the content in determined. */ 
dictionary = new HashtableO; 

dictionary.put("sports" "1"); 

dictionary.put("business" "2"); 

dictionary.put("stocks" "3"); 

dictionary.put("quotes" "4"); 

dictionary.put("weather" "5"); 

dictionary. put ("world", "6"); 

dictionary. put("india" "7"); 

dictionary.put("entertainment","8"); 
dictionary.put("arts" "9"); 

dictionary.put("news" "10"); 

dictionary.put("canvas","11"); 

) 
/* method that creates the wml deck 

stores it in an array the wml tags with their content 

this array is passed to method print() that writes in 
a file. 

void makewmlcard(Tags[] tagarray,int length) throws IOException 

int body=0,flag=0,Len=O; 
Tags[] tagarrayl= new Tags[length]; 
int len=0; 

wmlarray = new wmltags[length+500.]; 
wmlarrayl = new wmltags[50]; 
int Bufsize=0; 
for(int kk=0;kk<length;kk++) 
{ 
//to remove video reports from the timesofindia page 
Len=tagarray[kk].morecontent.toString)).length)); 
if((tagarray[kk].content.tcStringO.lengthO<5)&&(Len>0)&&(Len<34)) 
System.out.println("tag "+tagarray[kk].morecontent.toString()); 

else 



;garray[kk].name.equals("a")&&tagarray[kk].content.toString(!.length()<5) 

System.out.println("tagl "+tagarray[kk].content.tostring(}); 
else 

tagarrayl[len++]=tagarray[kk]; 

for(int k=0;k<len;k++) 
{ 

if(tagarrayl[k].name.equals("body")&&(body==0)) 

body++; 

String stag = (String)wmlrules.get(tagarrayl[k].name); 
wmltags wmlcard = new 

3gs(stag,tagarrayl[k].attribute,tagarrayl[k].content,tagarrayl[k].moreconten  

wmlcard.attribute.append(" id=\"main\" title=\"Main\" 
wmlarray[pointer++)= wmlcard; 

wmltags wmlcardp = new wmltags ('p' 

wmlarray[pointer++]= wmlcardp; 

else 
{ 

String stag = (String)wmlrules.get(tagarrayl[k].name); 

// remove bold tags with no enclosing anchor tags 
if( 

irrayl[k].name.equals("b"))&&(tagarrayl[k].  content .length))!=O)&&((tagarrayl 
.name. equals("a")) 

{ 

System.out.println( "in here if 
rarrayl[k].  content. toStringO); 

System.out.println(" in "+tagarrayl[k-1].name); 
stag=""; 

if( 

rrayl[k].  name. equals ("b"))&&(tagarrayl[k].  content .lengthO!=0)i&(tagarray1) 
name .equals ("a'))&&(tagarrayl[k-1].  content . lengthO!=0) 

( stag="";  

]' 

else 
[ 

if( (!stag.equals(""))&&(!stag.equals("card") ) 
{ 

if( (tagarrayl[k].morecontent.lengthO==0)&&(flag>6) 

System.out.println(" end .."+wmlarray[pointer-
recontent.tostringO); 

break; 
} 

wmltags wmltag = new 
gs(stag,tagarrayl[k].attribute,tagarrayl[k].content,tagarrayl[k].moreconten  

if( (wmltag.morecontent.toString().length()>16)&&(flag==0)) 
{ 

// new card required for headlines 



flag++; 
System.out.println("card )(1 

"+wmltag.morecontent.toString()); 
start = pointer; 
wmltags wmlcdl = new wmltags("wml"); 
wmlarray[pointer++]=wmlcdl; 

wmitags wmlcard = new wmltags("card"); 
wmlcard.attribute.append(" id=\" "+"cd"+CARD_NO++ +"\"( 
wmltags wmlcd = new wmltags("p"); 
wmlcd.attribute.append(" mode=\"nowrap\");.  
wmlarray(pointer++]= wmlcard; 
wmlarray[pointer++]= wmlcd; 

} 

if( (flag>O)&&wmltag.name.equals("a")) 
{ 

make card for the morecontent. the card is 
written to a new file deck) 

flag -1- 1-; 

wmltags wminewcard = new wmltags("card"); 
wminewcard.deck_no = DECK NO; 
StringBuffer href = new StringBuffer("href 

\"http://127.0.0.1:8080/"+u.baseaddr+DECK NO++ 
+".wml/$cd"+CARD_NO+anchorcard+"\""); 

wminewcard.attribute.append)' id=\"+"cd"+CARD NO+anchor; 

wmltags wmlcdl = new wmltags("p"); 
wmlcdl.morecontent=wmltag.morecontent; 
wmltag.attribute=href; 
wmlarrayl[pointerl++]= wminewcard; 
wmlarrayl[pointerl++(= wmlcdl; 
anchorcard++; 

} 

wmlarray[pointer++]=wmltag; 
} 

} 
} 

} 

System.out.println("lengeth "+wmlarray.length); 
wmltags wmltag = new wmltags("nil"); 
wmlarray[  pointer] =wmltag; 
wmltags wmlnewtag = new wmltags("nil"); 
wmlarrayl[pointerl]=wmltag; 
print(wmlarray); 	. 
print(wmlarrayl,pointerl); 
wm1 fil. close)); 

System.out.println("size of wml deck in bytes "+buffersize); 
removebold(); 

1 //end method 
/* method writes the array of tags in a file 

void print(wmltags[] array) throws IOException 

wmlfil = new FileOutput5tream("title.wml"); 
outwml = new PrintWriter(wmlfil,true); 
boolean state=true; 



String Header="<?xm1 version=\"1.0\"?>"; 

String head = "<!DOCTYPE wml PUBLIC \"-//WAPEORUM//DTD WML 1.1//EN\" 
.tp://www.wapforum.org/DTD/wml 1.1.xml\">"; 

outwml.println(Header); 

outwml.println(head); 

for(int k=start;k<=pointer-1;k++) 
{ 

state=true; 

stck.push(array[k].name); 

if) (array[k].attribute.lengthO==0)) 

if 
ay[k].name.equals("b"))&&(array[k].content.lengthO!=0)&&(!array[k-
ame.equals("a")) 

{ 

System.out.println( "in here 0 "+stck.pop))); 

if( 

ay[k].name.equals("b"))&&(array[k].content.lengthO==0)&&(array[k+1].name.eq 
("a" )&&(array[k+l].content.lengthO==0 )) 

{ 

System.out.println( "in here 1 "+stck.pop()); 

I 
if( 

ay[k].name.equals ( "b")) &&(array[k].content.lengthO==0)&&(!array[k+l].name.e 

{ 

//bold tags not followed by anchor tags to be ignored. 

System.out.println( "in here 2 "+stck.pop))); 
} 

else 

outwml.println("<"+array[k].name+">"); 

else 

rray[k].content.lengthO==0&&array[k].name.equals("a")&&(!array[k+l].name.eq ( "b'
))  

// anchor tags with no content should be ignored 
state=false; 

stck.pop(); 

I 
else 

array[k].  content. length O==0)&&array[k].  name .equals ("a")&& (arcs y(k+l].name.e 
s("b"))&&(array[k+l].content.lengthO==0) 

{ 

atck.popO; 

state=false; 
} 

else 

ray[k].attribute.toString()+">"); 



outwml.println("<"+array[k].name+" 
"+array[k].attribute.toStringO+">"); 

) 
buffersize+=array[k].attribute.length() + array[k].name.length(); 

) 

if( (array[k].content.length()!=0)) 

( 
outwml.println(array[k).content.toString()); 
buffersize+=array[k].content.length(); 
if(stck.peek().  equals (array[k].name)) 
{ 

outwml.println("</"+ stck.popO+">"); 

if(stck.peekO.equals("b")) 

outwml .println("</"+stck.popC)+">"); 

if(stck.peek)) equals ('a") 

outwml.println("</"+ stck.popO+">"); 

if(stck.peekO.equals("p")&&array[k+l).name.equals("card")) 

outwmi.println("</"+ stck.popO+">.'); 

] 
if(array[k+l].name.equals("card")&&(k>start)) 

{ 

while(! stck.peekO.equals("card")) 

outwml.println("</"+ stck.pop()+">"); 

outwml.println("</"+ stck.popO+">"); 

while) !stck.emptyO) 

outwml.println("</"+ stck.pop()+">"); 

System.out.println("No, of cards "+CARD NO); 

]// end method 

/* method to write morecontent in different files 

void print(wmltags[] array,int len) throws IOException 

( 
String Header="<?xml version=\"1.0\"?>"; 

String head = "<!DOCTYPE wml PUBLIC \"-//WAPFORUM//DTD WML 1.1//EN\" 
\"http://www.wapforum.org/DTD/wml 1.1.xml\">";  . 

for(int ii=0;ii<len;ii++) 
{ 

stck.push(array[ii].name); 

if(array[ii).name.equals("card")) 

1 
outwml = new PrintWriter(new 

PileWriter("webpages\\"+u.baseaddr+array(ii].  deck _no+".wml"),true(; 
outwml.println(Header); 

outwml.println(head); 

outwml.println("<wml>"); 

) 
if(array[ii].attribute.length()==0) 



outwml.println("<"+stck.peek()+">"); 
else 

{ 

outwml.println("<"+stck.peekO+" "+array[ii].attribute.toStringO+ 

if(array[ii].morecontent.length))!=0) 
outwmi.println(array[ii].morecontent.toStringO);  

if(array[ii+1].name.equals("card")) 
{ 

while (I.stck. empty) ) 
outwml.println("</"+stck.popO+">,, ) ;  
outwml.println("</wml>"); 

} 

buffersize+=array[ii].attribute.lengthO + 
y[ii].name.lengthO+array[ii].morecontent.lengthO ;  

} 

while) !sick, empty))) 
outwml.println("</"+stck.popO+"v'); 
outwml.println("</wml>"); 

)// end method 

to remove bold tags since the UP browser does not recognize 
(b> tag 

id removebold() throws IOException,FileNotFoundException 
{ 

String lineread=" ,strg="y"; 

outwml = new PrintWriter(newFileOutputStream(u.baseaddr+".wml"),true); 
Filelnputstream infile.= new FilelnputStream("title.wml"); 
BufferedReader fread = new BufferedReader( new InputStreamReader(infile)); 
lineread=fread.readLine(); 
while(! lineread.equals("</wml>") 
{ 

if(.l.ineread. equals ("<b>')II(lineread. equals ("</b>"))) 
outwml.print(" 

else 

outwml.println(lineread); 
/1) 

lineread=fread.readLine(); 

] 

outwml.print].n("</wml>"); 
// end method 

blic void get(wmltags[] arry)throws MalformedURLExceptionIOException 

String keyword = "1",stg=" 
System.out.println("in ... ..............." 	-  +start); 

for(int ii=0;ii<start;ii++) 
{ 

Enumeration e = dictionary.keysO; 

keyword = (arry[ii].content.toStringO).toLowerCaseO; 

if keyword. length)) >3) 



{ 
keyword = keyword.substring(l,keyword.length()); 
if(dictionary.containsKey( keyword)) 
i 

System.out.println("keyword in arry :"+keyword); 
System .out .println("keyword 

"+(String)dictionary.get(keyword)); 
System.out.println(arry[ii].attribute.toString()); 
getPage(arry[ii].attribute.toString()); 

}//end method 

InputStream getPage(String addr)throws MalformedURLException,IOException 
{ 
URL ul; 
String str 
if(addr.startsWith("http",6)) 
ul = new URL(addr.substring(6,addr.length())); 
else 
{ 
str = u.baseaddr+addr.substring(6,addr.length()); 
System.out.println("str "+str); 
ul = new URL("http://"+str); 

return ul.openStream(); 

}//end method 

public boolean equal(String strl,String str2) 
{ 

System.out.println(strl.length()+" "+str2.length()); 
if(strl.length))!=str2.lengthO) 
return false; 

else 

System.out.println("reached"); 
for(int i=0;i<str2.length();i++) 

{ 
System.out.println(str2.charAt(i)); 
if(strl.charAt(i)(=str2.charAt(i)) 

return false; 

return true; 
] 

}// end method 

end class Wml **************************** 

1// **************end class test ******* 
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