Multi-modal Presentation of Changes in Web Repositories

Santi Saeyor and Mitsur u Ishizuka

Department o f Infor matio n and Co mmunicatio n Engineering

Faculty of E ngineering, University of T okyo

7-3-1 Hongo, Bunkyo -ku, T okyo 113-8656 JAPAN santi@miv.t.u-to kyo.ac.jp

Abstract: Information in Web repositories changes dynamicallyand unpredictably. At the same time, the scale of Web repositories is increasing everysecond. In most cases, users of the World

Wide Web have to deal with the huge information sources without anyidea whether when the information theyhave perceived will be changed. This results fromthe formof information system.

Most of the information sources in Web repositories are stock type wh ere information access is in pull mode. We are developing a systemthat keeps monitoring the Web pages, analyzing the changes, notifying user of the change, and providing an easyto understand. In order to produce an easyto access presentation, we choose to provide multi-modal presentation for the changes detected byour agent. In this work, we present the transformation of change information to an intermediate formo f multi-modal presentation, which is accessible to currentlyavailable applications.

Introduction

T he Web repositories are exposed to us in for m of a huge amount of heterogeneo us infor mation sources.

T herefore, the infor mation is over whelming the users. Besides the tar get infor mation itself, the changes upon the previously released infor mation are significant and worth being notified to those who perceived the out of date infor mation as soon as possible. T his also includes the lesso ns provided on the Web in remote learning system. T he updated infor mation or addition sho uld be made freelyand regardless of updating announcement . Unfortunately, mo st of infor matio n sources in the Web repositories have no mechanism for delivering changes to those who would like to kno w. We have been developing a systemthat keep mo nitoring and creating co mprehensive presentatio n of the changes. As a result for the above example, the lesson developers can focus only on the contents.

In our system, we provide the summar yo f changes b ymulti-mo dal presentation. T he detected changes are co mpiled into an inter mediate HT ML document with presentation script, which can be interpreted byMicroso ft Agent. With this script the user can lear n the changes easily b yasking the presentation agent b yvoice as well as reviewing the hypertext presentation with highlighted changes.

Architecture

T he service is provided openlyo n the Web. Each user accesses the ser vice via the I nternet using any bro wser with Java Virtual Machine. Requests can be made directlyto the Ser vice Agent which is the front end of the service.

T he functions of main modules can be listed as follo ws:

z Resource Manager: T his module handles All resources for the ser vice . It keeps the results fro mthe HT ML

Difference E ngine in the archives.

z Service T hreads: Each Web page monitoring request will be handled b ya service thread. T he thread keep

mo nitoring and co mparing revisions of the Web page.

z Service Agent: T his is the heart of the ser vice that interacts with users and other mod ules in order to retrieve

and co mpare Web pages.

z HT ML Difference E ngine: T he service threads imp lement the Difference Engine in order to compare the

content o f updated pages and see whether there are significant changes in them. At the same time, it will

summarize the updated infor mation into another HT ML document, which contains a multi-mod al presentatio n

script for Microsoft Agent.

Change Monitoring

Each user starts the service b y telling the URLs of tar get pages, frequencyof monitoring, and a notificatio n

threshold to the Service Agent. A new service thread will be created in order to serve the request. T he thread

retrieves the pages according to the specified frequencyand co mpares the revisio ns b ythe HT ML Difference Engine.

T he results of HT ML can be divided into 2 types. T he first type is the decision whether the changes are significant

enough to be notified to the user. T he Difference Engine evaluates the change according the change categories

defined in [1]. All of the changes are given scores. If the sum of these scores exceeds the notificatio n threshold, the

user will be notified of the changes via E mail. T he second one is the summarize page in HT ML for mat which

contains multi-modal presentatio n script. Once a user is notified of the changes via email. He can access the

summar ypage b yusing any bro wser that supports Microsoft Agent. At this point, the script will be interpreted and

the presentation agent appears on the screen.

Multi-modal Presentation of Changes

We attempt to compile both new and old versions of the revisions together with the change actio ns into one

page. In order to create comprehensive presentation we consider providing the follo wing infor mation in ever y

summar ypage:

z Existence of contents: T he icon that sho ws the addition will be placed next to the added images or links found

in the new revision . At the same time, we tr yto display the deleted images and links respectively. In the same

manner, the ico n that sho ws the deletio n will be placed next to the deleted images or links.

z Context changes: We implement the method called ^ Longest Co mmo n T ag Sequence ~ introduced in [1] to

locate the exact start points for comparing co ntext in structured text like HT ML document. With the

infor mation o f start points for context co mparing, we can applythe LCS (Longest Co mmo n Subsequence) to

find the context changes. We can highlight the added words b yunderline typeface and the deleted words b y

stroke typeface.

z Microsoft Agent script: T he infor mation mentioned above is co mpiled into conversation model for Microsoft

Agent. T he user can ask the presentatio n agent about the number of image, link, and Java applet changes and

ho wthe changes occur on the new page.

With this presentation, the user can easily jump fro mone change to another. T he multi-mo dal presentation enhances

the readability of summar yo f change and makes the change reviewing easier.

Summary

We presented the mechanism of the system that provides Web repositorychange monitoring and displaying ser vice.

T he system auto maticallycreates co mprehensive multi-modal presentatio n scripts when it fo und changes. Such

script contains necessar yinformatio n for a presentatio n tool like Microsoft Agent. As a result , the users spend less

time to learn what have been changed in the page revisio ns by the conversatio n with the presentation agent, as well

as looking to the hypertext presentation in the summar ypages.

References

[1] Santi Saeyor and Mitsur u Ishizuka: WebBeholder: A Revolution in T racking and Viewing Changes on T he

Web byAgent Co mmunity, in proceedings of WebNet98, 3rd World Conference on WWW and Internet,

Orlando, Florida, USA, Nov. 1998.

[2] Fred Douglis, T homas Ball, Yih-Far n Chen and Eleftherios Koutsofios: T he AT &T Internet Difference Engine:

T racking and viewing changes on the web, World Wide Web Volume 1 Issue 1, 1998. pp. 27-44

[3] Fred Douglis: Experiences with the AT &T Internet Difference Engine 22nd International Conference for the

Resource Management & Perfor mance E valuation of E nterprise Co mp uting System (CMG96), Dec . 1996.