Problem Statement

As people moves around the world more often, they want to access location sensitive information more frequently.  At the same time, portable devices and wireless network become popular, there is a need to access location sensitive information through portable devices via wireless network.

Objective

This project is part of another project, which is to implement a system that allows portable devices to access location sensitive information via wireless network.  This project focuses on answering query of location sensitive information.  It is to design and implement an architecture which support such service.

Scope

· Define location sensitive information ( called Location Dependent Data, LDD)

· Define query of location sensitive information ( i.e. Location Dependent Query, LDQ )

· Design and implement architecture to answer LDQ

Goal

LDD and LDQ Model

· Define LDD
· Define LDQ
LDD Database
· Design and implement LDD database 
· Define return format of LDD by database 
· Design and implement formatter which convert the result returned from the database to another format 
· Design and implement LDQ compiler which compile LDQ to SQL
Middlewares

· Design and implement LDQ parser which checks LDQ grammar
· Define Query Breakdown mechanism
· Design Location Leveling Algorithm 
· Define Location Hierarchy 
· Design Metadata structure describing what information the service provider can provide
· Define Result Merging and Filtering Mechanism 
· Design and implement Location Dependent Service Manager
· Design and implement MetaDatabase



Background

Literature Review

	A.Y. Seydim and M. H. Dunham

Locaiton Dependent Query Processing: Overview of a framework 

submitted paper, web page, http://www.engr.smu.edu/~yasemin/arch.pdf 2000


What’s it about?

This paper provides a concrete design of architecture that support location dependent query.  It’s a global architecture.  Any service provider can attach to the architecture despite its internal structure.  

Relation to this FYP

This final year project is based on the design proposed by this paper.

	A.Y.Seydim and V.Kumar

Locaiton Dependent Query Processing


What’s it about?

This paper defines the differences between location aware query and location dependent query.  Based on the discussion, it clarifies the definition of different location sensitive query.  

Relation to this FYP

This paper gives me idea on defining location dependent query.  This gives me the concept of predicate and its relationship with relational database.

	M.Vazirgiannis and O.Wolfson

A Spatiotemporal Model and Language for Moving Objects on Road Networks
accepted paper, 7th Internation Symposium SSTD 2001


What’s it about?

This paper defines a set of predicates for query moving objects on Road Network.  

Relation to this FYP

This paper gives me idea on defining location dependent query.  In addition, it reminds me that I have to define data that will be returned by different predicate.  It provides me a foundation to design service provider and LDQ parser.

	G. H. Forman and J. Zahorjan

The Challenges of Mobile Computing

Computer, pages 38-47,  April 1994


What’s it about?

This paper is written in 1994.  The writers tried to forecast the challenges of mobile computing that the reseachers will encounter.  For the issue of mobility, it mentions three challenges: address migration, location dependent information and migrating locality.

Relation to this FYP

This paper gives me the idea that mobile computing and distributed computing are concerning the same thing: address migration, migrating locality and load balancing.  Address migration means as mobile units move around, its address and point of attachment to the network change accordingly.  For location dependent service, this means locating a mobile unit in order to return data to it is a problem.  It is what my team mates are trying to solve: handover.  Migrating Locality means to which access point a mobile unit is access to.  This is also what my team mates concern.  Both problems occurs because of untethered network, a term I learnt from distributed computing.  Such relation let me be able to have more understanding of my FYP by knowledge of distributed computing.

	Leonhardi, U. Kubach

An Architecture for a Distributed Universal Location Service

Proceedings of the European Wireless '99 Conference, Munich, Germany, pp. 351-355, ITG Fachbericht, VDE Verlag, 1999, http://elib.uni-stuttgart.de/opus/volltexte/1999/530/pdf/1999-leonhardi-01.pdf


What’s it about?

This paper propose a global architecture to locate a moving object.  

Relation to this FYP

It provides me a basic knowledge on how to locate a moving object among different sensor system.  This paper also defines how location should be represented.  It gives me another idea to represent location.

Summary of Progress

Here is a summary of what have been achieved in year 4 semester 1:

	Week
	Achievement

	1-6
	· Study of Corba Programming

· Study of Intelligent Transport System

· Defining problem statement

· Defining objective of the project

· Planning Schedule

	7
	Defined LDD.  LDD consists of 4 attributes:

· Representation, it mentions what the object is

· Location, it mentions to which location the data is attached

· Media, it mentions the data format

· Pointer, it is the URL that locate the LDD



	8
	Study of Location Leveling.  Here’re the finddings:

· Location can be described in two ways

· Hierachical structure.  For example, an address can be like this: X(a), Y(b), Z(c), where X = District, Y=Estate, Z=Building, a=Shatin, b=Sun Tin Wai, c=Sun Sun.  A District can contain many estates.  And each estate can have many buildings.  X, Y and Z are of hierachical structure

· Dimensional.  For example, a location can be described as X, Y coordinates.  X and Y represent two different dimensions.

· Assuming each location can be uniquely identified by a word.  The location granularity of a database and that of a location dependent query may be different.  For such case, it cannot be known if the database contains relevant data for the query by just simply compare the location the query is refering to with that of the data.  

In order to identify if the database contains corresponding data, a location hierarchy can help solving this problem.  The hierarchy is a tree.  Its nodes represent locations.  The higher the level of a node ( the closer to the root ), the larger area it is representing.  The location hierarchy contains locations that the data of the database is related to.  If the location of the query is also in the hierarchy, this means either location of data consist of that of the query, or vice versa.  For both cases, the database should contains relevant answer.

· Several method can speed up the searching procedure of a node in a tree.  For example, using B+ tree



	9 – 10
	Study the papers:

· A.Y.Seydim and V.Kumar, Locaiton Dependent Query Processing

· M.Vazirgiannis and O.Wolfson, A Spatiotemporal Model and Language for Moving Objects on Road Networks, accepted paper, 7th Internation Symposium SSTD 2001

Both of them are about predicates to query location dependent data.   The above papers give me ideas to define predicate of Location Dependent Query.  Here’s the definition:

SELECT OBJ(name1), OBJ(name2),...,OBJ(nameN) 

[FROM ( sp1, sp2,...,spN | * )]

[other attributes that limited the search scope]

WHERE 

LOCATION = R  |

OBJ(name1) WITHIN DISTANCE s FROM R

[(ALONG EXISTING PATH) | (ALONG SHORTEST PATH)] |

NEAR R

The part after LOCATION = R is to be determined.

In addition, service provider interface is defined.  It contains

· A LDQ compiler which compiles LDQ to SQL

· A database object which connects to the database to retrieve data

· A XML generator which convert the database result into XML format



	11
	A sequence diagram of the location dependent service manager and the service provider is defined.    For further detail, check

http://hk.geocities.com/larry_the_brave/FYP/WeeklyReport/Wk11/FYPJournalWk11.doc


	12-13
	· Defined the web architecture for the Location Dependent Service.  The service is of client/server model.  Mobile units visit website of the service and download the interface.  Through the interface, the mobile users send their request.  The server would forward the request to the location dependent service manger.  The manger would then find out the answers and return to the server.  Finally, the server send back the answer to the mobile users

· comparison with client/server architecture and mobile agent

· modification is done to the location dependent service manager

· parser study.  It is found that JavaCC can be used to compile free-context grammar into 

For further details, check

http://hk.geocities.com/larry_the_brave/FYP/WeeklyReport/Wk13/FYPWeeklyReportWk13.doc


	After Exam
	· Reviewing works done
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