  

  

CPSC4373 Software Engineering



Design Document 

for Shop Navigator Software



Department of Computer Science
University of Arkansas at Little Rock
2801 South University Ave.
Little Rock, Arkansas 72204-1099, USA

Instructor: Dr. Chia-Chu Chiang 

	Authors: 
	contact information 

	Michael Greene 
	michaelthezombie@gmail.com 

	Richard Hinson 
	hinsonrw@hendrix.edu 

	Justin Moore 
	jamoore@ualr.edu 

	Clay Leatherwood 
	clayleatherwood@gmail.com 

	Jonathan Yarberry 
	jonyarberry@gmail.com 

	Charles McDonald 
	cwmcdonald@ualr.edu  


  

  

  



Table of Contents
31.    Introduction


31.1    Purpose


31.2    Definition, Acronyms, and Abbreviations


32.    References


32.1    References


42.2    Overview


5Figure 1.


5Figure 2.


73.    High-Level Design


73.1    Modules Descriptions


7M1: Login Module


7M2: Store Inventory Module


7M3:  Shopping List Module


7M4: Controller Module (part of UI delegate)


8M5: View module (part of UI delegate)


8M6: Pathfinder


83.2    Connectors Descriptions


83.3    Constraints Descriptions


84.    Detailed Design


84.1    Module Detailed Design


194.2    Data Entity Descriptions


19ER Diagram of Store Inventory Database





1.    Introduction  

    1.1    Purpose
The software covered by this document is intended to make supermarket shopping easier. It provides the shopper with the means to easily locate products on the store shelves. Time spent in the store is minimized with directional and location information that will take the shopper directly to the desired items. 

  

This specification is intended for supermarket owners or operators. 

The software product will be called "Shop Navigator." With a preselected shopping list of items from the store's inventory, the shopper will be able to enter an ID name or number and a passcode on a device attached to their shopping cart. Since this is a prototype simulation, the actual hardware is not available but will be simulated on a laptop computer. 

  

The simulation software will provide navigation directions to the shopper to locate each item in their shopping list, as well as determining the shortest path. Simulation will not be performed in an actual store but will be done on a scaled layout of the store's floor plan.


    1.2    Definition, Acronyms, and Abbreviations
Cricket, Cricket module - The wireless devices used to gather location data in this  project.

        GUI - Graphical User Interface 

        API - Application Programming Interface

        Swing - The Java GUI API

        JFC - Java Foundation Classes

        MVC - Model-View-Controller 

        ID - Identifier or Identification

2.    References

    2.1    References
(1) Wei Zhu, Charles B. Owen, Hairong Li, Joo-Hyun Lee, "Design of the PromoPad: an augmented reality shopping assistant," 12th Americas Conference on Information Systems, August 4-6, 2006, Acapulco, Mexico.   http://metlab.cse.msu.edu/publications/PromoPad_AMCIS_V2.pdf 

  

(2) Wesley Chan, "Project Voyager: Building an Internet Presence for People, Places, and Things," Massachusetts Institute of Technology, May 2001                                            http://www.media.mit.edu/pia/voyager/docs/Chan-MIT-Voyager-Thesis.pdf 

 
(3) Vladimir Kulyukin, Chaitanya Gharpure, John Nicholson, "RoboCart: Toward Robot-Assisted Navigation of Grocery Stores by the Visually Impaired∗," Utah State                         University, http://cc.usu.edu/~cpg/pubs/iros05.pdf 

(4) IEEE Standard 830-1998, "IEEE Recommended Practice for Software Requirements Specifications." http://ieeexplore.ieee.org/servlet/opac?punumber=5841 

(5) JFC/Swing Tutorial, Sun Microsystems, Inc. http://java.sun.com/docs/books/tutorial/uiswing/

(6) Netbeans Integrated Development Environment documentation, Netbeans.org, http://www.netbeans.org/kb/index.html
    2.2    Overview
The next part of this document contains a description of the individual modules in this design. This product is developed with the Java programming language version 1.6 and uses the Java Swing GUI API. The development environment will be the Netbeans Integrated Development Environment version 6.1.  The program follows the modified MVC architechture as described in the Swing tutorial (reference 5). In this modification the "view" and the "controller" are contained in a conceptual entity called a UI-delegate. The model stays the same in a classic MVC application where modules model the actual objects. Refer to figure 1 below. The UI-delegate provides both the user interface elements and the control functionality.
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Figure 1.   

Modules in modified MVC architecture ( UI delegate - Model )

  

  

This software will be event based. Each key press or other user interaction will generate events that will be processed by the controller. Events will also be generated by timers and I/O devices. 

  

Multiple threads will be employed to keep the application responsive to user interaction and to provide real time processing of external events. 

 
Figure 2.  
  Shopping Sequence diagram after successful login
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Figure 2 shows the sequence of operations from login through display of the path to the user. After the user goes to the item, the process will go back to select another item.

  

3.    High-Level Design 

    3.1    Modules Descriptions 

	  M1: Login Module

	 M1.1: Login() Validates a user, given a username and password. It will return the user type if the username and passcode combination match, otherwise it will state that the user could not be found, or did not present that correct passcode.


  
	M2: Store Inventory Module

	 Retrieves the name of an item, given the item's unique ID number (M2.1: StoreInven::getName() ). It will return the name as a string. Retrieves the
 X and Y coordinate of an item, given the item's unique ID number (M2.2 StoreInven::getLoc() ). It will return the coordinates as a string. 


	M3:  Shopping List Module 

	The shopping list module will maintain a shopping list via an array.  Once the user has logged in to the Shop Navigator, the user will be asked to input his or her shopping list(M3.1) and given the option to save it(M3.2), or choose a preexisting list(M3.3).  If the user chooses an existing list, M3.4 will be invoked.


     

	M4: Controller Module (part of UI delegate)

	The controller module coordinates activities between modules. It continuously loops, waiting for events or monitoring the status of the shopping process.  Status information and location mapping data is passed to the view module for display. Using information from other modules, it also selects the next shopping item and shows the path to this item via the view module.  

  

 Events: 

	 All key press events except menu navigation will be processed here. The login process will have keys for numeric entry and to signal entry of the user ID and passcode numbers. The passcode entry field will not display the actual numbers as they are entered. 

  

All other keys will be used to navigate to different menu screens. 


  

	 M5: View module (part of UI delegate)

	Displays menu screens to the user and provides buttons for user entry or menu selection/navigation. Generates events for the controller module.


      
	M6: Pathfinder

	This module will find the shortest path between the user’s current location and the closest item on the user’s list that does not pass through impassable objects such as aisles.


              

 
    3.2    Connectors Descriptions

        All connections will be wireless except for a serial connection used to obtain location information from the sensors.

    3.3    Constraints Descriptions 

The reliability of the sensor data retrieved has a negative relationship with the distance to the beacons. The main constraint will be the functionality of the wireless hardware. The speed at which the wireless beacons send position data could introduce latency between the wireless receiver's actual position and it's position shown on the screen. Error checking will probably increase this latency even more, but is necessary for accurate results.

The need for handicap accessibility may require many extra features beyond what is specified in this document. 


4.    Detailed Design

    4.1    Module Detailed Design
	Module ID
	M1

	Module Name
	Login::Login()

	Return Type
	bool

	Input Parameters
	userID, password

	Output Parameters
	true or false

	Error Messages
	User not found, UserID and Password do not match.

	Files Accessed
	Store database

	Files Changed
	None

	Modules Called/used
	None

	Narrative
	This module connects to the store database and compares the provided  user credentials with the ones stored in the database.

pseudo code:

READ userID, password
OPEN connection to database
QUERY based on username and matching password, retrieve user type
IF no matching username
THEN error - user not found

CLOSE connection to database
RETURN user type;


	Module ID 
	M2.1

	Module Name 
	Items::getName() 

	Return Type 
	String 

	Input Parameters 
	ID number of an item 

	Output Parameters 
	Name of the item 

	Error Messages 
	If the item ID number is not found 

	Files Accessed 
	Store database 

	Files Changed 
	None 

	Modules Called 
	None

	Narrative 
	Retrieves the name of an item based on item ID 

pseudo code:

OPEN the database connection;

QUERY the database for an item's name based on a item ID;

STORE  item name returned from  query;

IF the item name is blank

    THEN error message;


CLOSE the database connection 


  

	Module ID 
	M2.2 

	Module Name 
	Items::getLoc() 

	Return Type 
	String 

	Input Parameters 
	ID number of an item 

	Output Parameters 
	X and Y coordinates of an item 

	Error Messages 
	If the item ID number is not found 

	Files Accessed 
	Store database 

	Files Changed 
	None 

	Modules Called 
	None

	Narrative 
	Retrieves the X Y cordinates of an item based on item ID

pseudo code:

OPEN the database connection;

QUERY the database for an item 's location based on an item id number;

STORE  items returned from  query;

IF no location is returned 

    THEN error message;


CLOSE the database connection 


	Module ID
	M3.1

	Module Name
	ShoppingList::TempShoppingList

	Return Type
	None

	Input Parameters
	A set of integers

	Output Parameters
	None

	Error Messages
	Item not found

	Files Accessed
	Store inventory Database

	Files Changed
	None 

	Modules Called
	ShoppingList::makeList();

	Narrative
	Create a temporary shopping list given user input, with the option to save for later use.

Pseudo Code:

READ Shopping List Input;
OPEN database connection;

IF user opts to save list
     THEN makeList();

QUERY database for item locations;

SORT for closest item;
CLOSE database connection;


	Module ID
	M3.2

	Module Name
	ShoppingList::makeList();

	Return Type
	none

	Input Parameters
	user ID, a set of integers

	Output Parameters
	none

	Error Messages
	item not found

	Files Accessed
	Store inventory database

	Files Changed
	Store inventory database

	Modules Called
	none

	Narrative
	Saves a user's shopping list to the database

pseudo code:

OPEN database connection
WHILE items in the list
     Check that item ID is valid
     IF item ID is not valid
          THEN Report Error; Skip item;
     ELSE Insert new item into Shopping List table
CLOSER database connection


	Module ID 
	M3.3

	Module Name 
	ShoppingList::getLists() 

	Return Type 
	String 

	Input Parameters 
	User ID

	Output Parameters 
	List IDs of the user's reexisting lists

	Error Messages 
	No lists found 

	Files Accessed 
	Store database 

	Files Changed 
	None 

	Modules Called 
	None

	Narrative 
	Retrieves list IDs of a user's shopping lists 


pseudo code:

OPEN the database connection;

QUERY the database for list numbders based on a user's ID;

STORE  list items returned from  query;

IF number of list returned EQUALS zero 

    THEN displace 'no lists found';

CLOSE the database connection


	Module ID 
	M3.4

	Module Name 
	ShoppingList::getList() 

	Return Type 
	String 

	Input Parameters 
	List ID 

	Output Parameters 
	Item IDs of what is on the list 

	Error Messages 
	No items found 

	Files Accessed 
	Store database 

	Files Changed 
	None 

	Modules Called 
	None

	Narrative 
	Retrieves item IDs of a shopping list 


pseudo code:

OPEN the database connection;

QUERY the database for ITEM NUMBERS based on a user's SHOPPING LIST ID;

STORE  items returned from  query;

IF number of items returned EQUALS zero 

    THEN error message;

CLOSE the database connection



  

 


	Module ID 
	M4                                                                                                                                                                              

	Module Name 
	Controller::run 

	Return Type 
	void 

	Input Parameters 
	none

	Output Parameters 
	None, this is a thread that loops until program terminates. 

	Error Messages 
	Indication provided to user if location determination is not functioning.

	Files Accessed 
	none 

	Files Changed          
	none 

	Modules called/used 
	Pathfinder, Login, Shopping_List (M3), Location, StoreInven, View 

	Narrative 
	  

public void run();  (Java Thread method)

    Calculates path using Pathfinder, Items and shopping list modules.

    This module is responsible for collecting information from other modules to identify the next item

    in the shopping list and provide this to the view module.  Calls view module to set new path.

    Periodically checks for new location from the location module. 

    Sleeps while nothing to do. 

  

  

  


  

	Module ID 
	M5.1                                              

	Module Name 
	View::loginButtonMouseClick 

	Return Type 
	void 

	Input Parameters 
	java.awt.event.MouseEvent evt 

	Output Parameters 
	none

	Error Messages 
	none

	Files Accessed 
	none

	Files Changed          
	none 

	Modules called 
	Login

	Narrative 
	  private void loginButtonMouseClicked(java.awt.event.MouseEvent evt)  
    This method sets the current menu page view to the login menu screen. 
  

  


 
	Module ID 
	M5.2                                

	Module Name 
	View::navigateButtonMouseClicked 

	Return Type 
	void 

	Input Parameters 
	java.awt.event.MouseEvent evt 

	Output Parameters 
	none

	Error Messages 
	none

	Files Accessed 
	none

	Files Changed          
	none 

	Modules called 
	none

	Narrative 
	  
private void navigateButtonMouseClicked(java.awt.event.MouseEvent evt)  
    This method sets the current menu page view to the navigate screen. This screen contains the store map 
    and displays the actual navigation track. 
  

  


 
	Module ID 
	M5.3                               

	Module Name 
	View::pad0ButtonMouseClicked 

	Return Type 
	void 

	Input Parameters 
	java.awt.event.MouseEvent evt 

	Output Parameters 
	none

	Error Messages 
	none

	Files Accessed 
	none

	Files Changed          
	none 

	Modules called 
	

	Narrative 
	private void pad0ButtonMouseClicked(java.awt.event.MouseEvent evt)  

(typical event for navigation button click, this is for number 0, method is same for other numeric buttons.) 

    Set numbers into User ID, after four numbers entered it automatically advances to the passcode field. 
    After four characters entered into the passcode field the "Enter" button is enabled. 

  

  


 
	Module ID 
	M5.4                      

	Module Name 
	View::loginEnterButtonMouseClicked 

	Return Type 
	void 

	Input Parameters 
	java.awt.event.MouseEvent evt 

	Output Parameters 
	none

	Error Messages 
	none

	Files Accessed 
	none

	Files Changed          
	none 

	Modules called 
	Login

	Narrative 
	private void loginEnterButtonMouseClicked(java.awt.event.MouseEvent evt)  

    Button for accepting the login information. Passes the login ID and passcode data to the login module, gets a 
    boolean indicating successful login. 

    This button is disabled until data has been entered into both the ID and passcode fields.  

	 Module ID 
	M5.5                                                                                                                                                                         

	Module Name 
	View::drawSprite 

	Return Type 
	bool

	Input Parameters 
	Sprite - the sprite object to be drawn
Location - x and y coordinates at which to draw the sprite.

	Output Parameters 
	Indicates that sprite is in visible area.

	Error Messages 
	none

	Files Accessed 
	none

	Files Changed          
	none 

	Modules called 
	none

	Narrative 
	private void drawSprite(Sprite spt, Loc lc )  

    Draws a sprite at the given location, returns true if the location is within visible bounds, false otherwise.
 


 

	Module ID 
	M5.6                                          

	Module Name 
	View::drawPath 

	Return Type 
	bool

	Input Parameters 
	Path  - the path object to draw.

	Output Parameters 
	Indicates that path is in visible area.

	Error Messages 
	none

	Files Accessed 
	none

	Files Changed          
	none 

	Modules called 
	none

	Narrative 
	private void drawPath(Path pt )  

    Draws a path, returns true if any part of the path is within visible bounds, false otherwise.


 
  

  

	Module ID
	M6

	Module Name
	Pathfinder

	Return Type
	Path object (Collection of Path segments.   ) 

	Input Parameters   
	Points representing the current shopper location and the location of the desired item.

	Output Parameters
	

	Error Messages
	If any input parameter is out of bounds or is impassable; if the itemlist is empty; 

	Files Accessed
	none

	Files Changed
	none

	Modules Called
	(submodules) Node, Graph

	Narrative
	pathfinder(Point start, ArrayList<Points> itemList) //pathfinder
constructor
Graph graph1 = new Graph();
itemlist = itemList;
startpoint=start;

methods:
Point findclosestitem()
int shortestdist=null;
Point closestitem
for (int i=0; i< itemlist.size();i++)
        graph1.getpathdistance(istart, temlist.get(i)) =tempint
        if(tempint< shorestdist){
                shortestdist=tempint;
                closestitem =  temlist.get(i);
        }

}

return closestitem; 



        



    4.2    Data Entity Descriptions

ER Diagram of Store Inventory Database
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	ALL

	UID
	A Unique Identifier for each data set in each table.


	USERS

	Passcode
	Value used to validate a user

	Status
	User or Administrator Status


	LISTS

	USER ID
	UID from the USERS table

	ITEM ID
	UID from the ITEMS table

	NAME
	English name of the item


	ITEMS

	X 
	 X coordinate of the item

	Y 
	 Y coordinate of the item


	RELATIONSHIPS

	Users may Possess one or many LISTS
LISTS belong to one and only one USER
LISTS Will contain one and only one ITEM
ITEMS may be Contained on one or many LISTS
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