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INTRODUCTION

The Silent Spaces system will use a Client/Server architecture.  The Silent Spaces Server will provide a webservice, implemented using .NET, that allows clients to access and modify a list of No Phone Zones (NPZs).  The Silent Spaces Server will store these locations in a Microsoft SQL Database Server.

Silent Spaces will include two clients: a cellular phone client and a web client.  The phone client will be implemented in Java using J2ME and MIDP 2.0 (available on the Motorola i730).  The web client will be implemented in ASP.Net, interacting with the Silent Spaces Server via the webservice, and with users via any web browser.  The web client will be used to make more detailed modifications to the list of NPZs than would be possible on a phone client.
Each No Phone Zone will be modeled by a rough cylinder, determined by a center point, radius, and heights above and below the center. This provides a simple approximation of any location in which a phone is likely to be found. Determining whether a phone is within a radius around a point is a very simple calculation, as is comparing two altitudes. Rectangular or polygonal areas may more closely model the real world, but the extra complexity involved in storing, transferring, and calculating such areas is not necessary.
PHONE CLIENT
The platform that we will be developing for is J2ME and MIDP 2.0, which provides a java API for controlling connected phones.  We will be testing on a Motorola i730 emulator.  This API will allow the phone client to control telephone behavior and retrieve important information such as location.
When an NPZ is created by the phone client, the center point is determined by the phone’s current location. This information is acquired from the MIDP 2.0 API, which uses GPS and wireless signal triangulation to approximate the phone’s location. An approximate error is also provided by the API, so NPZ creation can be aborted if the error is too high.
When the phone is turned on it will automatically start the Silent Spaces program, which will place itself into the background.  At regular intervals, the client will update its list of nearby NPZs and cache this information in volatile memory.  First the client must check its location and determine whether an update is necessary by comparing its distance from the place where the last update occurred. If an update is necessary, the client will contact the Silent Spaces Server via a webservice and request a list of NPZs near its current location.
The client will also check whether it is within an NPZ, and if so it will silence the phone. This will be achieved by providing a hook that intercepts incoming phone calls and only invokes the ringer when the phone has not been silenced. 

A user’s personal settings will be stored in the database and accessed through the Silent Spaces Server to minimize demands on the phone’s memory and maximize portability in the event that a user changes phones. The phone will have a simple interface for configuring basic options. More complicated settings will be deferred to the web client interface.

Since most of the calculations used to find nearby NPZs are done by the server, the client only needs to store a handful of NPZs and do calculations on those. This saves memory and minimizes data transfer.

WEB CLIENT

The web server will be running ASP.Net to serve web pages.  The purpose of the web server is to provide another interface for changing personal settings where using a phone would be inconvenient.

Similar to the phone’s interface to the database, the web server will transfer data between itself and the database through webservices and will therefore have operations similar to those of the phone.
In addition to the standard Silent Spaces operations as described in the provided webservices, the web server will have additional resources available that will make managing one’s Silent Spaces profile easier.  The use of MS MapPoint’s webservices will provide graphical maps and convert between GPS coordinates and street addresses.
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DATABASE

The database that Silent Spaces will use is Microsoft SQL Server and will store the basic information:
· User information

· Phone Number
· PIN

· Email

· Query Radius – Limits the phone to receive only NPZs within a certain radius of the phone

· Maximum No Phone Zones – Limits maximum number of NPZs that a phone receives

· Categories subscribed – A list of categories that the user is subscribed to

· Location - Defines an NPZ consisting of a point and area around that point 

· Latitude

· Longitude

· Altitude

· Upper height

· Lower height

· Radius

· Category – A No Phone Zone category (Individual, Public, Commercial)
· List of locations that overrides a No Phone Zone so that the phone rings

This is implemented using the following database schema:
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WEBSERVICES

The database is accessed through a .NET server which hosts webservices to perform queries and operations on the database.  Clients (such as a cellular phone or web server) will have an interface to the database through web services.

The following webservice operations shall be provided by the Silent Spaces Server:
Query (does not write to database):

· No Phone Zone locations around me
· Input: PhoneNumber, PIN, Latitude, Longitude, Altitude

· Output: List of No Phone Zone locations (LocationId, Latitude, Longitude, Altitude, Upper Height, Lower Height, Radius)

· Existing NPZ near here

· Input: Latitude, Longitude, Altitude, Radius, Upper Height, Lower Height

· Output: Existing NPZ location or nothing

· All my No Phone Zones

· Input: PhoneNumber, PIN
· Output: Category and No Phone Zone locations

Mutable (writes to database):

· Change Phone
· Input: Email, PIN, new PhoneNumber
· Output: Boolean(Successful or Unsuccessful)
· Add Individual NPZ
· Input: PhoneNumber, PIN, Latitude, Longitude, Altitude, Radius, Upper Height, Lower Height

· Output: Boolean(Successful or Unsuccessful)

· Remove Individual NPZ
· Input: PhoneNumber, PIN, Latitude, Longitude, Altitude, Radius, Upper Height, Lower Height

· Output: Boolean(Successful or Unsuccessful)

· Set NPZ Categories

· Input: PhoneNumber, PIN, NPZ Categories

· Output: Boolean(Successful or Unsuccessful)
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