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1 Introduction

1.1 Purpose

The purpose of this specification is to clearly document the requirements for the Kodak sponsored Kiosk Locator Project.  The intended audience includes all technical stakeholders in the project, including the design and development team, project sponsor, faculty advisor, and customer.
1.2 Scope

The software to be developed by team kiLO is collectively known as the kiosk locator system.  It consists of two major components, the client side software and the server side software.

The server side software will provide an internet-exposed web service which will provide clients with information about the location of Kodak picture kiosks.  On a high conceptual level, it will perform two main functions.  The first function is the ability to take a coordinate location from a client and return a set of kiosk locations near that location.  The second main function is to take a set of coordinates along with a reference to an existing kiosk location and provide a set of textual driving directions and/or a graphical map detailing how to get from the given coordinate location to the desired kiosk location.

The client side software will provide the end user with an access point to the system.  It will allow the user to request a set of kiosks nearest the user’s current location and then from that list select a specific kiosk to which directions and/or a map will be provided.  In order to accomplish this functionality, the client software must have the ability to find its own location.  This is to be achieved in the short term through the use of GPS, and in the long term through the use of cell tower triangulation.  The client must also be capable of displaying the driving directions and map to the user.

The overall goal of the system is to provide end users with an easy way to locate the nearest or most convenient Kodak picture kiosk location and get directions from the current location to the desired location quickly and easily.
1.3 Definitions, Acronyms, and Abbreviations

GPS – Global Positioning System 

kiLO – team kiLO (short for KIosk LOcator)

Kiosk – Kodak Picture Maker kiosk

SOAP - Simple Object Access Protocol (XML protocol)
CTT – Cell Tower Triangulation
1.4 References

· project-schedule.mpp
· KodakKioskLocator_ErrorMessages.doc

· UI_Design.vsd
2 Overall Description

2.1 Product Perspective

This product will interact with a Microsoft MapPoint.NET server to get the location data and find the nearest kiosks.  It will also use the MapPoint server for the maps and driving directions.
2.1.1 System Interfaces

The server side software will interact with Microsoft’s MapPoint.NET server using web services.  The client side software will interface with the server side software over the internet using standard HTTP and XML. HTTP requests from the client software will be sent to the server, which will process the request and obtain data from Microsoft MapPoint.NET. The data will then be returned to the client software through the use of XML.
2.1.2 User Interfaces

A major concern in the development of the client side user interface is the limitations of the screen size on most mobile devices.  Each screen will need to be developed to show a sufficient amount of information to the user without crowding too much into a small display space.  The overall look and feel of the system will be designed to match the known existing Kodak mobile device interfaces used in other Kodak mobile device software.  This includes the interface shown in the KPA demo application provided to team kiLO by Kodak (KPA.zip sent in an email from Jack Birecree on 12/16/05).  The workflow prototype for the user interface is contained within the UI_Design.vsd document.
The interface must be designed in a minimalist fashion, creating an intuitive workflow for non-technical users.  Whenever possible, options should be reduced in favor of creating simple workflows and obvious next steps for the user.  Simplicity will be key in preventing non-technical users from being intimidated by the product.  Reducing interface complexity and user choices should also help to alleviate some of the pressure to use up the limited display real estate.

2.1.3 Hardware Interfaces
2.1.3.1 Global Positioning System (GPS)
GPS 35-PC hardware will provide the system with geographical location coordinates.  These locations will represent the current position of the cell phone.  
2.1.4 Software Interfaces

2.1.4.1 Nokia Prototype SDK for the JavaTM Platform, Micro Edition 

The Nokia SDK will allow the development team to create an appropriate cell phone application using Java as the developing language.

2.1.4.2  Nokia S60 Series Emulator

In conjunction with the Nokia Prototype SDK described in 2.1.4.1, an S60 series emulator will be used to simulate the target environment.  Currently, the model cell phone that is being targeted is the N80, a Nokia S60 Series phone.

2.1.4.3 Java
Java will be used on the server side of the system to interact with the client as well as Microsoft MapPoint.NET.

2.1.4.4 JSR-179 (Java Location API)

The client will utilize JSR-179 for location services on the client side.  If the implementation of the JSR cannot be fully realized on the emulator, a reasonable adapter will be put in its place such that future development can easily utilize the JSR-179 API on the target device.  
2.1.4.5 Microsoft MapPoint.NET

The server side of the system will interact with Microsoft MapPoint.NET using web services to obtain locations that are close to the current client location, as well as directions and maps as necessary.  
2.1.5 Communications Interfaces

The server side and client side software will be connected to the internet in order to facilitate communications with other parties.  The server will be connected to the internet through a local network via an Ethernet connection.  The client software initially developed will be created on a laptop connecting to the internet through service provided by Sprint using a cell phone connection.  
2.1.6 Site Adaptation Requirements

The client side software will need to be ported to each different type of mobile device on which it will be used.
2.2 Product Functions

The major functions of this product include:
· Determining and using the location of the end user

· Providing a list of kiosk locations in the vicinity of the end user

· Providing textual driving directions from a user’s location to a selected kiosk

· Providing a map of directions from a user’s location to a selected kiosk
2.3 User Characteristics

The user of this application is assumed to be able to operate a mobile device using its keypad.
2.4 Constraints

2.4.1 Software Constraints

· SOAP over HTTP
· SOAP must be used to interact with Microsoft MapPoint.NET

· Microsoft MapPoint.NET

· Microsoft MapPoint.NET must be used to obtain the necessary directions and maps.
2.4.2 Hardware Constraints

· Global Positioning System Hardware
· GPS hardware must be used to simulate Cell Phone Tower Triangulation that is currently not available.  
· Client environment must have access to the Internet.
2.5 Assumptions and Dependencies

None.
2.6 Apportioning of Requirements

The assumed minimal goal of the project will be to have a server application up and running which can interact with an emulated client that will be running on a laptop.  The application can then be ported to the actual hardware by Kodak.
3 Specific Requirements

3.1 External Interface Requirements

3.1.1 User Interfaces

3.1.1.2 User Interaction

The user must be able to interact with the system using the keypad of the mobile device in use.
3.1.1.2.1 Opening the Application

The Kodak Kiosk Locator application shall be listed among the applications stored on the mobile device. The user shall have the ability to open the application using the keypad arrows to navigate to the Kodak Kiosk Locator and pressing the “OK” button. Alternatively, the user may navigate to the Kodak Kiosk Locator application and select the “Options” menu; the user shall then be presented with an “Applications” screen where they shall select the “Open” option.  The user shall then be taken to a screen with one option to “Find Kiosks”.
3.1.1.2.2 Finding Kiosks
The user may select the “Find Kiosks” option to prompt the application to find nearby kiosks and related information. The user shall then be taken to a screen within the Kodak Kiosk Locator that lists the kiosk locations returned.
3.1.1.2.3 Kiosk Listing
The kiosk listing shall be a listing of twenty nearby kiosk locations. The following information shall be presented for each kiosk in the list: Store name or identifier, distance, street address and telephone number. Additionally, each kiosk location item within the list shall have a map and driving directions option. These options shall be indicated to the user through the use of textual descriptions. The user shall be able to use the keypad of the mobile device to scroll through the list of kiosk locations. A scroll bar shall be displayed on the right-hand side of the screen to indicate that the user has the option to scroll for more kiosk locations. The user may scroll through the list using the up and down arrows on the keypad of the mobile device.
Every attempt shall be made to reduce wrapping within the kiosk listing. The kiosk listing should be able to fit four kiosks onto one screen.
3.1.1.2.4 Map Option

Upon selection of the map option, the user shall be presented with a map highlighting the route from the user’s current location to the kiosk location, with MapPoint.NET symbols used to identify the start and end locations. The map shall be sized to fit on the screen with no left-to-right or up and down scrolling.

3.1.1.2.5 Driving Directions Option
Upon selection of the driving directions option, the user shall be presented with driving directions to the selected kiosk location. Directions shall include the following information: turn-by-turn list of specific driving instructions, distance per route and each turn shall be numbered in ascending order. There shall be no turn icons displayed within the list of driving instructions.
3.1.1.3 Minimum Font Requirements

The font that is displayed to the users must be “Small Font”. Small font is a specific font that is defined by the operating system of the specific phone.
3.1.1.4 Display of Output 
All output displayed to the user shall be within a rich client designed specifically for the Kodak Kiosk Locator project. All output screens shall have a textual tag at the top of the screen that reads “Kodak Kiosk Locator” to indicate that the user is using the Kodak Kiosk Locator application. 

All output in the form of lists shall highlight the selected item within the list. When the user first comes to a screen containing a list, the first item in the list shall be highlighted.
3.1.2 Hardware Interfaces

3.1.2.1 GPS

The GPS hardware must return NMEA standard formatted ASCII strings at a baud rate of 4800. The interface from the GPS hardware to the computer must be a serial connection. 
3.1.3 Software Interfaces
Software interfaces that will be used within the project are as follows:

· Microsoft MapPoint.NET APIs

· The serial interface to the GPS device

· Nokia Series 60 emulator

· Client/Server interface

3.1.4 Communications Interfaces

For the development environment, the client will be using a laptop with a Sprint Aircard to access the Internet.  
3.2 Software Product Features

3.2.1 GPS/Triangulated location determination
Purpose

In order for the system to locate kiosks near the user, it must be able to determine where the user is.
Stimulus/Response Sequence

When the user has requested that the system return a list of kiosks within the vicinity of the user, the system will query the location-aware hardware to determine its location.  The device specific hardware will return the current location of the user.
Associated Functional Requirements

Functional Requirement 1
The client software will gather the current location of the mobile device.  The location-aware hardware will return its current geo-coordinates in NMEA format.  There shall be a progress indicator showing the user that the application is processing. In the event that the location cannot be determined in 15 seconds, the user shall be presented with an input screen that allows the user to input a zip-code to find kiosk locations.  
3.2.2 Zip Code Method

Purpose

In the event that the application is unable to determine the user’s current location, the user shall be presented with an input screen allowing for a search for kiosk locations by zip code.
Stimulus/Response Sequence

The system shall present the user with an input screen allowing the user to enter a zip code using the number pad of the mobile device.  The system shall then verify the validity of the zip code, and if it is found to be valid, return a kiosk listing containing kiosks nearest to that zip code.
Associated Functional Requirements

Functional Requirement 1
The user shall be prompted to enter a 5-digit zip code using the number pad of the mobile device.

Functional Requirement 2
The system shall verify the validity of the entered zip code.  If the zip code is found to be invalid, error message E4 shall be displayed to the user. An option to retry shall be displayed as well.

3.2.3 Kiosk location listing
Purpose

The client must be able to display a list of available kiosks in the vicinity of the user.
Stimulus/Response Sequence

When the user requests a list of nearby kiosks, the client interface will request the information from the server based on the user’s current location and display the results to the user.
Associated Functional Requirements

Functional Requirement 1

The client software shall initiate a request to the server for twenty kiosk locations, and display the response in a textual format. The display shall include the name, street address and telephone number of each returned kiosk location, along with the number of miles to the kiosk. The returned kiosk locations shall be sorted by distance, with the closest kiosk at the top of the list. The user must be able to use the arrows on the keypad of the mobile device to scroll through the information returned. The kiosk listing shall include the option to select a map or driving directions for each kiosk locations; these options shall be displayed in textual format.
Functional Requirement 2

The server shall initiate a request for twenty kiosk locations from the Microsoft MapPoint.NET server.  There shall be a progress indicator showing the user that the application is processing. The server must then format the data, and send it to the client. If the server cannot access the Microsoft MapPoint.NET server within 10 seconds, error message E1 shall be displayed to the user. An option to retry shall be displayed as well.
Functional Requirement 3

If the MapPoint.NET server does not return any kiosk locations due to the fact that it does not find any kiosk locations within 250 miles of the user, error message E3 shall be displayed to the user. An option to retry shall be displayed as well.  
3.2.4 Displaying driving directions to a kiosk

Purpose

The client system must be able to display a series of driving directions to guide the user to a selected kiosk location.
Stimulus/Response Sequence

After the user is shown a list of nearby kiosks, the user may select a single kiosk location and request directions to it.  The client software will then request directions to the specified kiosk from the server and display the resulting directions to the user.
Associated Functional Requirements

Functional Requirement 1

The directions displayed must be the required font size and wrap appropriately.   If they do not fit onto one screen, the user must be able to scroll through them using the keypad of the mobile device.  The system will limit the characters per line to 27 characters. If the line is longer than 27 characters, the line will be truncated at 17 characters and an ellipse will follow that 17 character string. The 27 character limit will be defined as the truncation limit. The 17 character result will be defined as the truncation result.
Functional Requirement 2

The directions displayed shall include the following information: turn-by-turn list of specific driving instructions, distance per route and each turn shall be numbered in ascending order. There shall be no turn icons displayed within the list of driving instructions.
Functional Requirement 3
If the returned directions are found to be corrupted, error message E2 shall be displayed to the user.  An option to retry shall be displayed as well.  

3.2.5 Displaying a map of the route to a kiosk

Purpose

The client must be able to display a map of the best available route from the user’s location to a selected kiosk location.
Stimulus/Response Sequence

After the user is shown a list of nearby kiosks, the user may select a single kiosk location and request a map to it.  The client software will then request the map to the specified kiosk from the server and display the resulting map to the user.
Associated Functional Requirements

Functional Requirement 1

The server shall return the map to the client in a form that is visible on a range of applicable screens. The map shall be sized to fit on the screen with no left-to-right or up and down scrolling. The route from the current location to the kiosk shall be highlighted on the map. The map shall include a designation for the current location as well as the kiosk location; these locations must be identified on the map using symbols.  These symbols will be the default symbols sent back from MapPoint.NET. 
Functional Requirement 2

The server shall initiate a request for the desired map from the Microsoft MapPoint.NET server.  The server must then send the map to the client. 
Functional Requirement 3
If the returned map is found to be corrupted, error message E2 shall be displayed to the user.  An option to retry shall be displayed as well.  

3.2.6 Option to Select Another Kiosk

Purpose

The client must be able to allow the user to select an alternate kiosk location if desired.
Stimulus/Response Sequence

After the user has selected a kiosk location from the list of returned kiosks and is viewing either the driving directions or map, the user may opt to view the information for an alternate kiosk location.  
Associated Functional Requirements

Functional Requirement 1

The client must allow the user to select a “Back” option from within a menu on the mobile device to return to the list of kiosk locations. This action must be performed using the keypad of the mobile device.

3.3 Performance Requirements

Specific Performance requirements will be determined at a later date.
3.4 Design Constraints

Limitations on the design include the lack of a CTT enabled cell phone that the system is to interact with.  As a substitute for the hardware, a Nokia emulator and GPS hardware will be used.
3.5 Software System Attributes

3.5.1 Security

Since the data with which this system deals is all publicly available to anyone who wants it, security of that data in terms of read access is minimal.  Since the data hosting and maintenance are outside the scope of this project, the security of write access to the data is also outside the scope.

Typical precautions must be taken to secure the server to ensure that it is not taken down or otherwise maliciously altered by a third party.  Keeping all server software patched and up to date will be one of these necessary precautions.  The server shall accept only the few expected calls from client software, including nothing other than requesting the location data that the server expects to provide.  All query data provided by the client will be checked for buffer overflow issues and code insertion to make sure that the queries are not themselves used to introduce problems in to the system.  Poorly formed requests will result in error message E2 being displayed on the user’s screen.  An option to retry shall be displayed as well.
3.5.2 Maintainability

The client software developed by team kiLO must be designed to be as modular and hardware independent as possible, so as to facilitate the easiest possible porting of the application to many mobile platforms.  Whenever possible, hardware or platform specific calls must be avoided in favor of more generic alternatives.  Any text strings used within the code shall be stored in a single software component to allow for easy localization to other languages. All deviations from this methodology should be commented in the code.
3.6 Logical Database Requirements

The database of kiosk locations will be stored on the MapPoint.NET server to allow the MapPoint server to perform the work of locating the nearest kiosks to a given set of coordinates.  The data is already hosted on the MapPoint server, meaning that its exact form and setup is of little consequence to the development of the Kiosk locator application.  

The data stored on the MapPoint server will be maintained by an outside party, so data maintenance is outside the scope of this project.  

Access to the kiosk locations will be made available to any user without restriction.  The data will be queried each time a request is made from a client to find the closest kiosk locations.  
3.7 Other Requirements

3.7.1 Packaging

To be determined. This section will include information regarding the packaging of the client and server code. 
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