Joshua Burge, P144833 	Software Engineering Principles	Gordon Dickers, Andy Baker
1. Intro and Overview:
This document outlines the development process of the requested product, up to a brief first implementation and planning for a second implementation. Work is separated by colour for each team member, the details of which are below:

Joshua Burge – Black text
Oliver Jordan – Red Text


2. Key Stakeholders:

For the project, those that can be identified as the Key Stakeholders are the customers representing the company that performs numerous tour-guide type public attractions at multiple historic areas, named Mr. Dickers and Mr. Baker. Both are to be consulted, during development, to ensure that the product that they have contracted us with meets their requirements as declared within the aforementioned contract (in this case, a digital tour guide app that can be used with a guest’s mobile phone or through some form of dedicated hardware device similar to those employed already in the form of a tape player with headphones).

The project development team are also Key Stakeholders within the scope of the project, as we have been contracted by the customers to develop and provide the service requested and as a result are to be paid upon completion of the project. It is within our interest to ensure that the project is produced on time and within the constraints identified whilst meeting the requirements of the client.

3. Team Structure and Responsibilities:
Tasks for the project have been divided as follows:
J.Burge – 
· Identify Key Stakeholders
· Plan requirements
· Create use cases for downloading and renting application and create UML diagrams for them
· Create class design for first implementation
· Contribute to first implantation code
· Test code
O.Jordan – 
· Create use cases for potential implementation of cloud based information
· Create use case for adding new display information
· Create UML diagrams for said use cases
· Create Interface Design Prototypes
· Considered Ethical and Legal impacts
· Plan for second iteration requirements

4. Functional and Non-Functional Requirements:

In terms of the functional requirements, the customers have stated that the product must perform the following;

I. 	There must be an audible section of the product, which can relay information to the user with examples including; giving directions to the next room, requesting the user scan an item to begin the process of being told information regarding the item in question.

II.	 A second button which would cause the description of the scanned item to repeat.

III.	 A third button which must be used to progress to the next area, repeating the process mentioned in 4.a until the end of the tour.

IV.	 A method of obtaining information from an object, such as scanning a barcode, proximity based to the item or some similar method so that the product can identify which object is going to be “talked about”.

V.	 It must be usable in remote locations, as inferred from the usage within historical sites; such as castles, historical monuments, cathedrals and so forth. Thus it cannot rely solely upon an internet connection as this would be unreliable (there is no guarantee that the device could communicate with off-site servers via Wi-Fi due to lack of coverage)

VI.	 Implementation of hardware that enables the customer’s employees at the sites to add information and items to the existing library of information.

VII.	 It should be usable in multiple sites, the manner in which this is achieved must take 4.e into account.



The customer also requested that the following features be looked at for implementation;

I.	 An option to use GPS instead of barcodes or similar scannable items.

II. 	Augmented Reality Overlay.

III.	 A map (presumably of the site currently being visited).

IV.	 A link to the customer’s website.

In terms of non-functional requirements, a decision must first be made on the method by which the product will obtain the information relevant to the historical item in question. The suggested method is a barcode; however, it may prove easier and more beneficial over-all to utilise devices like NFC chips which can tell the pre-installed program within the device what item is being used. The issue that then arises is how can the program itself be updated.

As such, considerations must be made into not only the financial costs of the project in the installation of any hardware that is required (like a server blade maintained at a location agreed upon by the customer, as well as, the recurring maintenance costs for such hardware) including any equipment that must be purchased to work in tandem with the product to achieve the requirements (NFC chips, barcodes, QR code printer etc.). But also, the financial costs of the sites, which may require temporary closure whilst the implementation of the product is underway if, for example, there must be computer systems installed at each site so that data entry by the customer’s employees, for the purposes of adding information to the product, can be performed.

There are also the considerations of production cost as well. Primarily, is the product going to solely be software that is downloaded by the guest onto their own smart phone? If so, how the information is downloaded as well as compatibility with different devices (predominantly Android and Apple based products) will need to be planned for and developed. If instead the decision to use hardware owned by the customer is made, then developmental costs will need to take into account the manufacturing or procurement of said hardware. Examples include, will the customer be required to purchase relatively cheap smart phones that the software is then installed onto? If so, from where are the smart phones purchased? Also, research into laws and regulations relating to renting equipment out to individuals would then be required thus there are no legal issues in the usage of the product (for instance, If there are health & safety laws regarding equipment that is rented out to the general public, the product must abide by those laws).

I. Financial costs related to the purchasing, usage and any licensing requirements of the hardware used must be considered. For example, how much does an amount of NFC chips cost and do the premises require any form of a license to use them?
II. Considerations towards whether or not heritage sites will require temporary closure for the installation of hardware used by the project and the impact this may have upon the customer.
III. Laws and regulations regarding the hiring of equipment must be reviewed and complied with if the project uses the “Customer allows Guests to rent a device that conducts the tour” idea.
IV. Alternatively, the laws and regulations in relation to the creation and installation of software for the Guest’s phones must be complied with if the other idea is used (“Guest downloads an app onto their phone that interacts with the NFC chips”).

5. Use Cases derived from Scenario

Scenario – Guest installs Software;
The guest arrives at the site and enters the reception, where they may scan their phone across the NFC chip, which sends the download information into their device. Once the download has completed, the guest then has use of the software to guide them around the site. They push the first button on their screen and follow the instructions into a room where a Chinese vase can be found on a table with another NFC chip nearby. When scanned, this tells the software which Chinese vase is in-front of the guest and begins to play the audio describing the history of the vase. Once it has finished, the guest can either replay it or continue to the next room.

Scenario – Site provides Product;
The guest arrives at the site and enters reception, where they place down a deposit on the Tour-Guide hardware. Upon pressing a button on the screen, they are given directions to the first room on the tour which contains a Korean bath with an NFC chip nearby. Scanning the NFC chip sends information to the device that selects the correct Korean bath and plays the relevant audio description. Once complete, the guest has the option of replaying the information or carrying on with their tour.


	
USE CASE # 3
	Retrieve Information

	Goal in Context
	Application requests required information from cloud services

	Scope & Level
	Primary Task

	Preconditions
	User has already interacted with an NFC chip

	Success End Condition
	The correct items are streamed from the cloud, and the device plays audio related to the location the NFC chip is in.

	Failed End Condition
	An error message displays saying the audio cannot be retrieved.

	Primary,
 Secondary Actors
	User, Application acting for the user.
Cloud Service.

	Trigger
	Application is told which item to retrieve as a result of scanning an NFC chip.

	DESCRIPTION
	Step 
	Action

	
	1
	Item ID is received by the application.

	
	2
	Application connects to the cloud service.

	
	3
	Application queries the cloud service for the appropriate item.

	
	4
	Application awaits retrieval of item.

	
	5
	Application presents item to the User.

	EXTENSIONS
	Step
	Branching Action

	
	4a
	Item does not exist: 
               4a1. Return Item Not found (Use Case 4)

	
	2a
	Application cannot connect to the cloud
                2a1. Return Cannot Connect

	SUB-VARIATIONS
	
	Branching Action

	
	
	




	RELATED INFORMATION
	2. Retrieve Information

	Priority:
	Medium

	Performance
	2 minutes

	Frequency
	200/day

	Channels to actors
	

	OPEN ISSUES 
	Implementation of Cloud based items has not been decided on for this implementation

	Due Date
	V1.2

	...any other 
management 
information...
	

	Superordinates
	

	Subordinates
	Return Item Not found (Use Case 4)
Return Application Cannot connect to the Cloud (Use Case 5)










	
USE CASE # 4
	Return Item Not Found

	Goal in Context
	Requested item does not exist in cloud service

	Scope & Level
	Primary Task

	Preconditions
	Application has requested an item

	Success End Condition
	The system notifies user that the requested item cannot be found

	Failed End Condition
	No error message is displayed

	Primary,
 Secondary Actors
	User, Application acting for the user.
Cloud Service.

	Trigger
	Cloud service query returns no results

	DESCRIPTION
	Step 
	Action

	
	1
	Receive query results

	
	2
	Application displays error on screen

	
	3
	Application returns to previous menu

	EXTENSIONS
	Step
	Branching Action

	SUB-VARIATIONS
	
	




	RELATED INFORMATION
	4. Retrieve Information

	Priority:
	Medium

	Performance
	10 seconds

	Frequency
	Target as few as possible, expected 100/day possible

	Channels to actors
	

	OPEN ISSUES 
	Implementation of Cloud based items has not been decided on for this implementation

	Due Date
	V1.2

	...any other 
management 
information...
	

	Superordinates
	Retrieve information (Use Case 3)

	Subordinates
	




















	
USE CASE # 5
	Return Application Cannot Connect to Cloud

	Goal in Context
	Application cannot establish h connection to the cloud and returns an error stating this

	Scope & Level
	Primary Task

	Preconditions
	Application has requested an item

	Success End Condition
	System displays an error message to the user

	Failed End Condition
	An error message is not displayed

	Primary,
 Secondary Actors
	User, Application acting for the user.
Cloud Service.

	Trigger
	Cloud service cannot be reached

	DESCRIPTION
	Step 
	Action

	
	1
	Connection request to cloud service fails

	
	2
	Application displays an error message stating the service could not be reached

	
	3
	Application returns to previous menu

	EXTENSIONS
	Step
	Branching Action

	SUB-VARIATIONS
	
	Branching Action




	RELATED INFORMATION
	5. Return Application cannot Connect to the Cloud

	Priority:
	Medium

	Performance
	10 seconds

	Frequency
	Targeted as few as possible, expected 100/day

	Channels to actors
	

	OPEN ISSUES 
	Implementation of Cloud based items has not been decided on for this implementation

	Due Date
	V1.2

	...any other 
management 
information...
	

	Superordinates
	

	Subordinates
	


















	
USE CASE # 6
	Add Display to list of displays

	Goal in Context
	User adds a new display to the list of displays for a location

	Scope & Level
	Primary Task

	Preconditions
	

	Success End Condition
	New display added to list

	Failed End Condition
	New display is not added to list, or added with incorrect information

	Primary,
 Secondary Actors
	User, Application acting for the user.

	Trigger
	User submits display information

	DESCRIPTION
	Step 
	Action

	
	1
	Display information is received

	
	2
	Populate new display structure with information

	
	3
	Append information in the correct format to end of txt file

	EXTENSIONS
	Step
	Branching Action

	SUB-VARIATIONS
	
	Branching Action




	RELATED INFORMATION
	6. Add display to list of displays

	Priority:
	Medium

	Performance
	10 seconds

	Frequency
	10/day

	Channels to actors
	

	OPEN ISSUES 
	If NFC stores display data in itself, implementation would be different

	Due Date
	V1.0

	...any other 
management 
information...
	

	Superordinates
	

	Subordinates
	





6. Identified Requirements for 1st Iteration

I.	 Must be able to obtain information from a source (for testing purposes, it will open a file).
Ia.	 Must be able to store the information.
Ib.	 Must be able to retrieve the information easily (Examples include; can grab sets of data that are not sequentially next to each other in the storage method).

II.	 Must incorporate a method of relaying the information to the user (for testing purposes, display text and beep).

IIa.	 This method must be able to occur again when required as stated within the requirements in section 4.b.

III.	 There must be an option that allows the user to move onto the next part.
IIIa.	 Information regarding directions must be relayed to the user (for testing purposes, these may be nonsensical, and will both display in text and beep until later iterations).

IV.	 Must work in multiple “areas” (for testing purposes, use an option to choose the location and then open the relevant file).

7. Plan for requirements for 2nd iteration:
2nd iteration requirements
· Must meet all requirements for 1st iteration
· Must connect with NFC devices and relay appropriate display code, so as the appropriate data for the display is relayed to the user
· Must store and display correct directions from display to display
· Must have protype UI design implemented
· Could implement ability to load images to display while audio plays

8. Legislation and related ethical and sustainability issues:
In order to keep in compliance with laws for this project, the following issues have been considered
· There are laws in place regarding the use of radio waves, however NFC devices are only short range and will not breach any of these laws.
· In accordance with the Data Protection laws, the application will not require any personal data to be used. The only data stored will be regarding the locations the app is used in.
· The application, if installed on a personal device, will need to request usage of various parts of the device, and will make clear any data used and kept to the user.
· If hardware is rented out for use of the application, the hardware must be sound and meet all health and safety standards.
Some financial risks may arise for this project:
· Cost of hardware will need be covered, including maintenance and upkeep of hardware. This cost should in theory be covered by rental costs of devices.
· Should the site need to close, or hardware be unavailable for rental, there would be a loss of profits to the client, as visitors may not want to visit without the guide. This is offset by allowing software to be downloaded onto a personal device.


9. Class Design Diagram (UML)

Prototype Class Design Diagram for NFC solution

[image: ]
Class Design UML for Use Case 3,4,5
[image: ]
UML class design for Use Case 6
[image: ]





















10. Sequence Diagrams:
Quick mock-up of intended way that the program will work

[image: ]

11. UI Prototype
[image: ]
 


12. Code used for first Iteration –

Information.h –
#pragma once
#include <iostream> // Created by Oli Jordan
#include <string>
using namespace std;
const int MAX_SNIPPETS = 100;
class Information
{
private:
	int snippetCount = 0;
	
public:
	Information();
	~Information();
	void LoadLocation(string name);
	//STRUCTURE HOLDING DISPLAY INFO
	struct information
	{
		string Text;
		int IDcode;
		int nextID;
	};
	information display[MAX_SNIPPETS];
};
Information.cpp –
#include "Information.h"
#include <algorithm> // Created by Oli Jordan
Information::Information()
{
	//INIT TO BLANKS
	for (int i = 0; i < MAX_SNIPPETS; i++)
	{
		display[i].IDcode = -1;
		display[i].Text = "";
		display[i].nextID = 0;
	}
}

Information::~Information()
{

}

void Information::LoadLocation(string name)
{
	char fullFilePath[50] = "";
	//ADD FILE EXTENSION
	name.append(".txt");
	strcpy(fullFilePath, name.c_str());
	FILE * LocationFile;
	char buffer[500];
	LocationFile = fopen(fullFilePath, "r");
	fgets(buffer,500,LocationFile);
	//LOAD DISPLAY INFO IN
	while (!feof(LocationFile))
	{
		char * split = strtok(buffer, "|" );
		display[snippetCount].IDcode = atoi(split);
		split = strtok(NULL, "|");
		display[snippetCount].Text = split;
		display[snippetCount].Text.append("\0");
		split = strtok(NULL, "|");
		display[snippetCount].nextID = atoi(split);
		snippetCount++;
		fgets(buffer,500,LocationFile);
	}
}

Main.cpp –
#include <iostream>
#include "Information.h"
#include <Windows.h>
using namespace std;
void main()
{
	//TODO: UI and PROPER DISPLAY OF DISPLAY INFO
	//USE CIN OR SOMETHING, AND ALLOW OPTION TO MOVE DIRECTLY TO NEXT DISPLAY'S TEXT (USE NEXTID VALUE), OR INPUT
	//A SPECIFIC DISPLAY CODE AS IF WANDERING WITHOUT FOLLOWING THE GUIDE (USE INPUT VALUE AND MATCH TO IDCODE VALUE)

	//CLASS "INFORMATION". INIT WITH NO VALUE. USE LOADLOCATION(FILE NAME WITHOUT EXTENSION). ALL FILE NAMES ARE UPPERCASE AND INPUT IS CASE SENSITIVE.
	//LOCATION.DISPLAY[INT] IS A STRUCT CONTAINING DISPLAY INFORMATION. USE LOCATION.DISPLAY[INT].IDCODE FOR A DISPLAY'S ID, .TEXT FOR IT'S TEXT AND .NEXTID FOR THE NEXT DISPLAY IN THE TOUR SEQUENCE
	//A NEXTID OF 0 MEANS THERE IS NO DISPLAY FOLLOWING THIS ONE
	//AN IDCODE OF -1 MEANS THIS DISPLAY IS BLANK/UNUSED. TREAT AS NOT EXISTING.
	Information Location;
	string temp; // Added by Joshua Burge
	bool finished = false; // Added by Joshua Burge
	int count = 0; // Added by Joshua Burge
	cin >> temp; // CIN added by Joshua Burge
	Location.LoadLocation(temp); // Hardset name CASTLE changed to variable temp by Joshua Burge

	cout << "Are you reading each item in order? 1 for Yes, 0 for No. \n";
	cin >> temp;
	if (temp == "1") // Unless otherwise stated, all sections of the code below this point within the If Else were created by Joshua Burge
	{
		while (finished == false) // All Loop contents (except where stated otherwise) were created by Joshua Burge
		{
			cout << "ID: " << Location.display[count].IDcode << "TEXT: " << Location.display[count].Text << "NEXTID: " << Location.display[count].nextID << "\n"; // This line was created by Oli Jordan
			Beep(260, 1000);
			for (bool repeat = false; repeat == false;)
			{
				cout << "Do you wish to repeat that information? Press 1 for Yes, 0 for No.\n";
				cin >> temp;
				if (temp == "1")
				{
					repeat = false;
					cout << "ID: " << Location.display[count].IDcode << "TEXT: " << Location.display[count].Text << "NEXTID: " << Location.display[count].nextID << "\n";
					Beep(260, 1000);
				}
				else
				{
					repeat = true;
				}
			}
			count++;
			if (Location.display[count].IDcode == -1)
			{
				finished = true;
			}
		}
	}
	else
	{
		while (finished == false)
		{
			cout << "Please scan an item (For testing purposes, input a numerical number): \n";
			cin >> count;
			if (Location.display[count].IDcode != -1)
			{
				cout << "ID: " << Location.display[count].IDcode << "TEXT: " << Location.display[count].Text << "NEXTID: " << Location.display[count].nextID << "\n";
				Beep(260, 1000);
			}
			else
			{
				cout << "Oops, nothing here! \n";
			}
			
			cout << "Have you concluded the tour of this room? Press 1 for Yes, 0 for No. \n";
			cin >> temp;
			if (temp == "1")
			{
				finished = true;
			}
		}
		

		
	}

	
}


13. Individual Contribution
Oli Jordan-
Personally, I feel as though the workload has been distributed fairly across this project. Communication has been sufficient, however more structured meetings would have benefited the project. Version control has been simple and successful. Overall, I feel that the project to this point has been successful.

Joshua Burge – 
[bookmark: _GoBack]I feel as though communication could have been better during this project, though what communication that did take place was useful and effective. Further research into the regulations regarding NFC chips and hardware utilising them could have been done more in depth, whilst the diagrams created by myself need to be better in detail and accuracy.
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