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Spatial Note
Operational Concepts

The hardware for location aware applications is becoming widely available. With GPS receivers required in cellular phones for 911 services, developing location aware applications is even more feasible. Applications utilizing location information have a much broader client base and are much more appealing as a capital investment. 
Many computer users have traditionally taken advantage of available computer screen real-estate to store reminders for themselves. These reminders typically are static in time and, since they are on someone’s monitor, static in space. 

Spatial Note combines digital reminders and communications principals along with location awareness. Users can take advantage of mobile devices’ location awareness to allow users to create reminders not only based on a location in space, but also on time. Spatial Note allows users to send reminders to themselves or even their friends and family. Using Spatial Note makes it possible for a user to leave a sticky note in space for themselves or anyone on their buddy list. The note becomes visible to the destination user when he/she reaches the set spatial coordinates.
System Requirements

Spatial Note requires both a mobile client and a back end server. The mobile client is the interface by which notes are displayed to their respective users. The mobile client must be location aware in order to make Spatial Note dynamic in space. 


Mobile Client  
· Pocket PC or Pocket PC Phone Edition

· Wireless Network Access 

· WiFi (802.11x)

· Cell phone data carrier

· GPC receiver

The server is responsible for running Spatial Note’s backend Web Services. These Web Services accept location reports from clients running the Spatial Note client, and also are responsible for sending the notes to users.


Server

· Web Service

· SQL server for:

· Users (user info and current location information)
· Notes

System and software architecture - How?

The system is very simple and can be used almost anywhere, including in schools or office buildings.  The design includes a server, wireless access point, and one or more PDAs as clients.  Since the hardware system is somewhat available, it only requires the users to have PDAs with GPS capability to use our product, thus significantly reducing the costs of installing new hardware or buying additional software support.

When a customer enters a room or a specific location, he can send notes to his friends, colleagues or acquaintances by turning on their PDA and running Spatial Note.  Our program has a user interface (like a text editor) that allows the user to type in some sentences and format the text as the user desires.  Saving the note is just one click away.  This note is not saved on the local PDA, instead it will be sent back to the server.  You are allowed to create as many notes as you desire, in as many places as you want. 
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Figure 1 – An example of Spatial Note Interface

Besides saving the note, which is essentially a formatted text file or a string, the server will store when and where you want this note to be seen and maintain a list of people that have the privilege to access or receive the note.  This information can be encapsulated in a very simple data structure.  For example,

Class SpatialNote

{


String note;


Queue locations;


Queue receiverIDs;


Time expireTime;


//…………

}


How does the server deliver the note then?  This can be done in two ways—synchronously and asynchronously:

· In the first scheme, after a certain time interval, the server just scans through the locations to see if it matches any devices to a note’s destination location.  If it does, it just simply delivers the note.  This polling scheme is straightforward and easy to implement.  You can even send the note to an unknown person or a person that is not yet in your contact list.  The two drawbacks are that (1) the server wastes time and processing power while scanning for a note receiver and (2) it increases load on the server as the number of notes/users scales up.

· In the second scheme, when a receiver enters the room, his PDA will send a signal to the server to ask for a possible note.  This scheme significantly reduces server’s workload and saves a huge amount of bandwidth from reducing poll periods. However, this requires that a user’s PDA have predetermined locations (e.g. wireless access point zones). A user would need to register his/her locations to a local list.  Additionally, the PDA client has to ask for a note every time it moves to a new location. But even so, the work is still less than that of the first scheme.

Lifecycle plan 
a) Who wants it?


Spatial Note can be as popular and important to computer users as their Instant Messenger client.  While Instant Messenger is crucial in time because sending and receiving messages need to occur immediately, Spatial Note is crucial in space because the note is thought to hover in the air invisibly, and it’s only delivered to a certain location. This location information adds an additional security enhancement.  As a result, Spatial Note will have a wide variety of customers.  The customers can be college students who need to communicate with friends via space.  For instance, the notes can be left in a lab or classroom so that a friend can continue one’s project or find a person.  The customers can be business people who want an autonomous reminder for their unfinished work or who want a transaction to occur at safe place.  The customers can also be regular, non-technical people like householders who want to leave a message for their loved one at home when they are outside.  Essentially, anyone who has PDA and wireless network access can be a potential customer.

b) Who will support it?


First, the software developer is responsible for developing and enhancing the product.  Next, there is a server maintainer who makes the product available all the time because the web service has to be operational at all times.  Since the product itself is light and well-defined, it can be shipped with the hardware.  For instance, customers who buy a new PDA will automatically have Spatial Note installed by the manufacturer.  In this case, the mobile device producers and the vendors are also the people that can support Spatial Note.  Ideally, Spatial Note can be a free product like Instant Messenger.
Feasibility Rationale – Is this really true?
Our product is feasible. The concept is simple and we can utilize existing hardware support to make it easier to implement this system.  Spatial Note, like Instant Messenger, can be expanded to run across various compatible platforms (e.g. Window/Linux/Mac) and even be expanded to include a traditional Instant Messaging solution on the PDA platform. Designing Spatial Note to take advantage of both spatial and temporal properties is important to the success of this project.  The device market for Spatial Note is not restricted to PDA’s as it could easily be made available for Smart Phones or other cell phones
The potential problem in implementing this product is designing a web service back end that is efficient enough to handle large amounts of updating location type queries. Another issue while implementing Spatial Note is security related. Only recipients that a note is intended for should be able to view that note. Since our system receives location information from each connected client, we must provide a reasonable guarantee that a customer’s location information will not be intercepted or stored for future use.
