Web Architecture for Client Access of Location Dependent Service

This architecture supports client side access of location dependent service.  The architecture is composed of four parts:

1. Web Interfaces.  They are web pages that function as user interfaces of location dependent service.  Through such interfaces, user can compose the desired LDQ submit it for further handling, view result of the query, manage account information, change user preferences, etc.  

2. Web Server.  It is a normal web page server that stores web pages and allows the public to retrieve web pages through Internet.  

3. Server side components.  These components respond to users’ requests that are sent through web interfaces by satisfying clients’ requests.  Some examples are login/logout block, authentication block, cache and middleware interface.

4. Client side browser.  Client uses this browser to call web server and retrieves the necessary interfaces.

To use location dependent service, a client, say a PDA user, starts a web browser and types in the URL of the web service.  The browser then retrieve the web interface pointed by the URL.  The user then follows the guideline of the interface and use the service.  Normally, the service provider requires the user to login before he or she can use the service.  Then the user can compose the desired LDQ through the interface and submit it to the web server.  Server side components then respond to the request by forwarding the request to a LDSM.  When a reply is received, the components return the result to the client.  The result should be the form of a table that provides a list of URL points to the request LDDs.  Information about the LDDs is also provided.  It may include the name of the LDD, the size, the owner/source of the data etc.  

Web server, the server side components and client side browser also provide cache.  They store the most frequent access data in memory so that next time the same data is request again, it is get from the fast cache rather than through the slow network.

Comparison of web architecture and mobile agent

Actually, the services provided by web server and server side components can also be achieved by mobile agent.  Mobile agent sits between the user and the middleware.  It acts exactly the same as the web server and its components.

	Web Server and its components
	Mobile Agent

	static, located in a single machine
	mobile, goes around the network

	respond time depends on how far away from the user
	respond time is less dependent on how far away from the user.  It is because the mobile agent actively moves to the nearest access point from the user

	easy to access.  only a URL is needed
	takes time to find the location of a mobile agent

	once the server die, no service is provided until it is resumed again
	if the host of the mobile agent is turned off, a mobile agent is cloned from the central office and goes on functioning

	Easy to program as the technology is sophisticated.
	May not be easy to create a mobile agent that functions as expected because it is new.


Modification to LDSM

Originally, LDSM does the location leveling function.  However, I find that there is not need for LDSM to perform this function, as Metadatabase, M has already done it:  To resolve * of  the FROM * predicate, LDSM retrieves information of service providers from M.  LDSM passes (LDD, LOC) to M and M matches the tuple with the location hierarchy and data description ( what LDD is provided ) of service providers, SP.  Then M returns the information of SP to LDSM.  The matching process means that M needs to do location leveling and name conversion for LDQ.  Otherwise, M does not know which SP provides the request LDD.  From this point of view, there is no need for M to return location hierarchies and data descriptions to LDSM.   Therefore, LDSM does not need to do location leveling and name conversion again.  Instead, M should perform the two functions.

However, M should not be the only place to perform location leveling and name conversion.  SP should also responsible for these.  For example, a LDQ explicitly mentioned from which SP the LDD is retrieved by the predicate “FROM SP1”.  The original design is for the LDSM to find the location hierarchy and data description from Metadatabase.  But it takes time to find the metadabase which contains these things.  As SP1, the address of a service provider, is explicitly mentioned, LDSM can ask for location hierarchy and data description directly from the SP.  It saves much more time.  Also, SP has a choice to provide a better and more effective location leveling and name conversion algorithm, instead of only register them on a metadatabase, which may performs badly.

From the above points, LDSM is modified as follows:

1. Location Leveler/Query Convertor is changed to Query Conversion Agent.  It determines whether SP resolving of FROM * predicate, location leveling and query conversion are necessary.  If so, it delivers the jobs to Metadatabase and/or SP and wait for the results.  

2. LDQ breaker returns two kind of LDQ list: LDQ with FROM * and LDQ without FROM *.  It identifies which LDQ needs SP resolving.

On the other hand, SP is enhanced by providing location leveling and name conversion function.

About LDQ Parser

In order to write a platform independent parser, and facilitate the integration of the parser into LDSM, which to be written in Java, Java is chosen to write LDQ Parser.  It is found that JavaCC provided by Metamata can generate parser in Java.  JavaCC reads in regular expression ( saved in .jj file ) and produces Java source files of the parser.  Further study is undertaken.

