Tour Guide Application

George Thomas – P149706
BSC Computer Games Development
Software Engineering Principles
UWTSD School of Applied Computing
Lecture’s Name: Gordon Dickers/Andrew Baker
27/04/18















Contents
Contents	2
Table of figures	4
1.0	Intro and overview	5
2.0	Key stakeholders	5
3.0	Team members, structure and responsibilities	5
4.0	Functional and non-functional requirements	6
5.0	Use cases	8
5.1	Scan code	10
5.2	Add Content	11
5.3	More Info	12
5.4	Repeat	12
5.5	Website Link	13
5.6	Map	13
5.7	Delete Content	13
5.8	Modify Content	13
6.0	Requirements identified for the first iteration	14
7.0	Requirement plans for 2nd iteration	14
8.0	Legislation and related ethical and sustainability issues	15
9.0	Static design	15
10.0	Class design (UML)	17
11.0	Collaboration and responsibilities	17
12.0	Sequence diagrams	18
13.0	User interface design prototypes	19
14.0	Code implementation (1st iteration)	20
15.0	Testing	28
16.0	Version control	28
17.0       Appendices	30
18.0       References	36





























[bookmark: _Toc513659290]Table of figures
Figure 1 – Client meeting notes	7
Figure 2 – Use case diagram	8
Figure 3 – Use case model	9
Figure 4 – Use case template	10
Figure 5 – Scan Code sunny day use case	10
Figure 6 – Scan Code fully dressed use case	11
Figure 7 – Add Content sunny day use case	11
Figure 8 – More Info fully dressed use case	12
Figure 9 – Repeat Button sunny day use case	12
Figure 10 – Website Link sunny day use case	13
Figure 11 – Map sunny day use case	13
Figure 12 – Use case index	14
Figure 13 – Nouns identified from brief	16
Figure 14 – Static Design Class Diagram	17
Figure 15 – Class Diagram	17
Figure 16 – System Sequence Diagram	19
Figure 17 – Context Model	19
Figure 18 – Interface Design	20
Figure 19 – Commits on Bitbucket	29















1.0 [bookmark: _Toc513659291]Intro and overview
A task has been set to develop a digital tour guide application that will replace guides in tourist attractions such as museums, historical monuments, cathedrals etc. The client has asked that the application will do a number of things: -
 
1. The application needs to be able to replace guides
2. Scan barcode with a device
3. Audio output
4. Repeat information
5. Further information
6. Move to next room

The information provided left a lot open for interpretation, so further meetings will be required to break each section down and clarify the requirements.

The work will be highlighted to show who worked on that piece.
[image: ]
2.0 [bookmark: _Toc513659292]Key stakeholders
The key stakeholders in this project are our clients, Andrew Baker and Gordon Dickers and the users who are the general public using the application.

3.0 [bookmark: _Toc513659293]Team members, structure and responsibilities
Team members were Andrew Humphreys, George Thomas and Kyle Thomas

Andrew Humphreys’ responsibilities: -
1. Project lead
1. Planning and holding team meetings on a weekly basis
1. Taking minute notes 
1. Feeding content back to client
1. Assigning work to other members
1. Setup Bit bucket repository
1. Report

George Thomas’ responsibilities: -
1. Use case completion
2. Code completion
3. Uploading code to repository

Kyle Thomas’ responsibilities: -: -
1. Use case completion
2. Code completion
3. Uploading code to repository

4.0 [bookmark: _Toc513659294]Functional and non-functional requirements
After going through the brief there were a few grey areas that needed addressing so a meeting was put in place with the requirements and a summary of their requirements were taken down.

[image: ]
[bookmark: _Toc513642633]Figure 1 – Client meeting notes 

The functional requirements of the software are: -
1. User can request to scan a code
2. Device can scan a code
3. Device can access a database containing information of interest
4. Device can output data from the database
5. User can repeat audio
6. User can get more info about audio being played
7. User can move on to the next room
Non-functional requirements of the software are: -
1. The system needs to be able to store scanned code
2. The system needs to be able to access a database and store
Information provided by the database
3. The system needs to run reliably and not play the wrong information
4. The system needs to have checks in place so that the user does not spam one button continuously
5. The application needs to be built using coded software that works with the device and other systems it uses
6. The programmers need to be able to code in the language chosen
7. The programmers need computers to program
8. The computers need electricity to power












5.0 [bookmark: _Toc513659295]Use cases

[image: ]
[bookmark: _Toc513642634]Figure 2 – Use case diagram

[image: ]
[bookmark: _Toc513642635]Figure 3 – Use case model

A template was created by Andrew, so the same format was used across all the use cases and then the first sunny day use cases were then handed out with George doing more info, Kyle doing map and Andrew doing scan code. This later moved onto fully dressed use cases outlining potential issues. The remaining use cases were then handed out and then the sunny day scenario was completed for each of them. 
[image: ]
[bookmark: _Toc513642636]Figure 4 – Use case template


5.1 [bookmark: _Toc513659296]Scan code
[image: ]
[bookmark: _Toc513642637]Figure 5 – Scan Code sunny day use case

[image: ]
[bookmark: _Toc513642638]Figure 6 – Scan Code fully dressed use case

5.2 [bookmark: _Toc513659297]Add Content
[image: ]
[bookmark: _Toc513642639]Figure 7 – Add Content sunny day use case



5.3 [bookmark: _Toc513659298]More Info

[image: ]
[bookmark: _Toc513642640]Figure 8 – More Info fully dressed use case

5.4 [bookmark: _Toc513659299]Repeat
[image: ]
[bookmark: _Toc513642641]Figure 9 – Repeat Button sunny day use case

5.5 [bookmark: _Toc513659300]Website Link
[image: ]
[bookmark: _Toc513642642]Figure 10 – Website Link sunny day use case

5.6 [bookmark: _Toc513659301]Map

[image: ]
[bookmark: _Toc513642643]Figure 11 – Map sunny day use case

5.7 [bookmark: _Toc513659302]Delete Content
<Kyle>
5.8 [bookmark: _Toc513659303]Modify Content
<Kyle>

A use case index was created to keep track of the most up to date version.

[image: ]
[bookmark: _Toc513642644]Figure 12 – Use case index

6.0 [bookmark: _Toc513659304]Requirements identified for the first iteration
The key use cases that were taken forwards to work on were scan code, repeat, more info. There were discussions of add content as the thought was that if there was no content in the first place then there would be no requirement of the application, however, a simple file store system would be used that would lay outside the system, all that would be needed would a link from this system to the file storage system.

7.0 [bookmark: _Toc513659305]Requirement plans for 2nd iteration
The use cases used in the next iteration will be Scan code, Repeat and More Info, as there would be a file system in place for the storage of the content then this would not be part of the system and is removed from future iterations. The Website Link and Map are part of a mobile device and as it has been decided to produce the application on a dedicated device this has been removed also.



8.0 [bookmark: _Toc513659306]Legislation and related ethical and sustainability issues
With every project comes sustainability issues, and this project is no different. Firstly, there is Intellectual and other property rights. This means that that the intellectual property of individuals and communities will be recognised, and protection will be offered. Another issue is reputation. The perception of key stake holders can be crucial to the success of a project. Finally, there is tax laws and regulations. The company will understand the importance of their contribution to public finances through complying with relevant legislations and making timely payments [1].
With regards to ethical and legal issues, the company shall only agree to do work that is within the company’s professional competence and will never claim to posses any level of competence that it does not have. Appropriate laws and legislations will be understood and complied with whilst carrying out professional responsibilities [2].
When displaying work to stake holders, if any criticism or opinion is made then it will be respected and valued.  And if anything was to go wrong, full responsibility will be taken. [2]
The company will also not misrepresent or withhold any information about the performance or even take advantage of any lack of relevant knowledge [2]. Regarding Brexit, the personal prediction is that nothing will change regarding ethical and legal issues. This is because the current laws are very basic, and any changes would either make the laws too lenient or too harsh. If any changes were to be made though, the prediction would be that it would become more severe.
9.0 [bookmark: _Toc513659307]Static design
An exercise was carried out to try and establish classes by reading through the brief and identifying the nouns.

[image: ]
[bookmark: _Toc513642645]Figure 13 – Nouns identified from brief


[image: ]
[bookmark: _Toc513642646]Figure 14 – Static Design Class Diagram

10.0 [bookmark: _Toc513659308]Class design (UML)
	[image: ]  
[bookmark: _Toc513642647]Figure 15 – Class Diagram


11.0 [bookmark: _Toc513659309]Collaboration and responsibilities
Device – The device is the central hub, it takes requests from the user and sends messages to the other classes to activate their parts and return the information back to the device, so it can then pass that information to the next class. 
· Scan code request - It takes the user’s request of scan code and sends a message to the scanner to turn on the scanning process and then obtains a value as a result. Device then uses that information and sends a message to the Database class giving it the information of the location.
· Repeat – It takes the user’s request of repeat and sends a message to the Audio class to repeat the last piece of audio played.

Scanner – The scanner class’ responsibility is to turn on and off the scanner, read the code and relay the position in the database where the audio file is stored back to the Device.

Audio – The audio class is responsible for storing the audio file in a buffer to be played upon request, the Audio class can start and stop the audio.

Database – The database class is responsible for finding the correct audio information from the data provided by Device class and then passing the required audio across to the Audio class.

12.0 [bookmark: _Toc513659310]Sequence diagrams
[image: ]
[bookmark: _Toc513642648]Figure 16 – System Sequence Diagram

		[image: ]
[bookmark: _Toc513642649]Figure 17 – Context Model

13.0 [bookmark: _Toc513659311]User interface design prototypes
	It was decided that the interface would consist of three buttons that the 	user could press, scan code, start button and repeat. The device would 	have a power button and a sensor that could scan the code. It would also 	come with a speaker and may have a battery light to indicate when it 	needs charging. A possible design view is shown below.

[image: ]
[bookmark: _Toc513642650]Figure 18 – Interface Design

14.0 [bookmark: _Toc513659312]Code implementation (1st iteration)
The code that was implemented in the first iteration was Device, Scanner, Audio and Database, these were the core classes required to get the application running and any additional features would be added in future iterations if needed.

Audio.h
#pragma once
#include <string>
#include <iostream>
#include "Database.h"

using namespace std;


struct AudioData {
	string information;
	string moreInformation;
};

class Audio
{
public:

	AudioData audioData;

	Audio();
	~Audio();
	void playAudio();//plays audio data
	void playMoreInfo();//plays more ifnor data

private:

	void play(string);//plays data from database
	void stop();//stops audio
};

Audio.cpp
#include "Audio.h"

Audio::Audio()
{


}


Audio::~Audio()
{


}

void Audio::playAudio()
{
	play(audioData.information);//play audio
}
void Audio::playMoreInfo()
{

	play(audioData.moreInformation);//play more info
}

void Audio::play(string Data)
{
	//output audio data
	cout << "audio data: " << Data << endl;
}

void Audio::stop()
{
	//stop audio
	cout << "Stop Audio" << endl;
}

Database.h
#pragma once
#include "audio.h"
#include <string>

class Audio;

class Database
{
public:
	Audio* audio;
	Database();
	~Database();
	std::string getAudio();
};

Database.cpp
#include "Database.h"

Database::Database()
{
	audio = new Audio();
}

Database::~Database()
{

	delete audio;

	audio = nullptr;
}

std::string Database::getAudio()
{
	//pass values into audio
	audio->audioData.information = "AUDIO DATA";
	audio->audioData.moreInformation = "MORE INFO DATA";
	return "NO DATA";
}

Device.h
#pragma once
///////////////////////////////////////////////
// Device class is the central hub for       //
// all the classes and drives the program    //
///////////////////////////////////////////////

class Scanner;
class Database;
class Audio;

class Device
{
public:
	Device();
	~Device();

	
	Scanner* scan;
	Database* database;
	Audio* audio;

	int getDatabaseIndex(void);
	void setDatabaseIndex(int);

	void startButton(void);
	void repeat(void); // Repeats last audio played
	void moreInfo(void); // Checks to see if there is any more info in the audio file
	void map(void); // Displays the map (mobile)
	void website(void); // Displays the website (mobile)
	void scanCode(void); // Activates scanner

private:
	unsigned int databaseIndex; // Index in the database used for the audio
};

Device.cpp
#include "Device.h"
#include "Scanner.h"
#include "Database.h"
#include "Audio.h"

Device::Device()
{
	// Pre Condition - Values not assigned and memory not allocated
	
	setDatabaseIndex(0); 
	scan = new Scanner();
	database = new Database();
	audio = new Audio();

	// Post Condition - Values assigned and memory allocated
}

Device::~Device()
{
	// Pre Condition - memory allocated

	delete scan;
	delete database;
	delete audio;

	scan = nullptr;
	database = nullptr;
	audio = nullptr;

	// Post Condition - memory destroyed
}

int Device::getDatabaseIndex(void)
{
	// Pre Condition - obtaining database index

	return databaseIndex;

	// Post Condition - database index obtained
}

void Device::setDatabaseIndex(int index)
{
	// Pre Condition - database index to be updated with value of index

	if (index >= 0)
	{
		databaseIndex = index;
	}

	// Post Condition - database index updated to the value of index
}

void Device::startButton(void)
{
	//needs to be removed in later iteration
}

void Device::repeat(void)
{
	// Pre Condition - Request to repeat the last information played
	audio->playAudio();
	// Post Condition - Audio played providing audio is not already currently playing
}

void Device::moreInfo(void)
{
	//needs further consideration in later iteration
}

void Device::scanCode(void)
{
	// Pre Condition - Scanner disabled, database index awaiting new value

	this->setDatabaseIndex(scan->activateScanner());

	// Post Condition - Scanner disabled, database index updated with new value
}

//mobile only, will remove from later iterations
void Device::map(void)
{
	//database->getMap();
}

//mobile only, will remove from later iterations
void Device::website(void)
{
	//database->getMap();
}

Scanner.h
#pragma once
class Scanner
{
public:

	bool scanOn;

	int codeScan();
	int activateScanner();

	Scanner();
	~Scanner();

private:
	void ScannerOn();
	void ScannerOff();	
};

Scanner.cpp
#include "Scanner.h"

Scanner::Scanner()
{
}


Scanner::~Scanner()
{
}

void Scanner::ScannerOn()
{
	scanOn = true;
}

void Scanner::ScannerOff()
{
	scanOn = false;
}

int Scanner::codeScan()
{
	//random number as we dont have a scanner
	return 0;
}

int Scanner::activateScanner()
{
	int code; // local code

	ScannerOn();
	code = codeScan(); 
	ScannerOff();
	
	return code;
}

Source.cpp
#include <iostream>
#include "TestHarness.h"
#include "Scanner.h"
#include "Database.h"
#include "Audio.h"
#include "Device.h"

using namespace std;

int main(int argc, char** argv)
{
	//tests to make sure that sections of the code give the required results
	TestHarness* test;
	test = new TestHarness();

	test->runTests();

	Scanner* scan;
	scan = new Scanner();

	Database* database;
	database = new Database();

	Audio* audio;
	audio = new Audio();

	Device* device;
	device = new Device();

	device->scanCode();
	cout << "Device index value = " << device->getDatabaseIndex() << endl;

	database->getAudio();
	database->audio->playAudio();
	database->audio->playMoreInfo();


	//delete memory after use
	delete test;
	delete scan;
	delete database;
	delete audio;
	delete device;

	test = nullptr;
	scan = nullptr;
	database = nullptr;
	audio = nullptr;
	device = nullptr;

	return 0;
}

TestHarness.h
#pragma once
///////////////////////////////////////////////
// Test Harness class is the used for testing//
// classes and their methods                 //
///////////////////////////////////////////////

class Audio;
class Database;
class Device;
class Scanner;

class TestHarness
{
public:
	TestHarness();
	~TestHarness();

	void runTests(void);

private:
	Audio* audio;
	Database* database;
	Device* device;
	Scanner* scan;
	unsigned int counter;//used to track tests completed
	unsigned int maxCounter;//used to keep track of total tests

	//Audio test methods

	//Database test methods

	//Device test methods
	bool testConstructor(void);
	bool testSetDatabaseIndex(void);
	//Scanner test methods

};

TestHarness.cpp
#include "TestHarness.h"
#include "Device.h"
#include "Scanner.h"
#include "Database.h"
#include "Audio.h"
#include <iostream>

using namespace std;


TestHarness::TestHarness()
{
	counter = 0;
	maxCounter = 2;

	scan = new Scanner();
	database = new Database();
	audio = new Audio();
	device = new Device();
}


TestHarness::~TestHarness()
{
	//delete allocated memory and return pointers to null
	delete scan;
	delete database;
	delete audio;

	scan = nullptr;
	database = nullptr;
	audio = nullptr;
}

void TestHarness::runTests(void)
{
	cout << "********RUNNING TESTS********\n\n";
	//used to run all tests and print out at the end, will increase counter if test passes

	if (testConstructor())
	{
		counter++;
		cout << "Constructor test PASSED" << endl;
	}
	else
	{
		cout << "Constructor test FAILED!" << endl;
	}

	if (testSetDatabaseIndex())
	{
		counter++;
		cout << "Set Database Index test PASSED" << endl;
	}
	else
	{
		cout << "Set Database Index test FAILED!" << endl;
	}

	cout << "Tests successful " << counter << "\\" << maxCounter << endl;
	if (counter == maxCounter)
	{
		cout << "All tests passed!" << endl;
	}
}

bool TestHarness::testConstructor(void)
{
	bool testSuccessful = false;//used to return
	//return true or false depending if device has been instantiated
	return testSuccessful = device != nullptr ? true : false;
}

bool TestHarness::testSetDatabaseIndex(void)
{
	bool testSuccessful = false;//used to return
	int testValue = 3;//set database index to this number

	device->setDatabaseIndex(testValue);

	//return true or false depending if detDatabaseIndex returns same value as testValue
	return testSuccessful = device->getDatabaseIndex() == testValue ? true : false;
}

15.0 [bookmark: _Toc513659313]Testing
A test harness was created to test that the classes were constructed correctly and that the methods in those classes returned the correct values entered through their “gets” and “sets” functions. Further testing could have been put in place that tests the compatibility between classes and makes sure they work together as intended.
16.0 [bookmark: _Toc513659314]Version control
The version control that was used was bit bucket, this was set up by Andrew who then sent out invites to the other members so then different aspects of the project could be worked upon simultaneously. The classes were split up with Andrew working on Device and Test Harness classes, Kyle working on Scanner class and George working on Audio and Database classes. Displayed below is the collaboration by members shown.

https://humperdink2@bitbucket.org/sepgroup/assignment.git

[image: ]
[bookmark: _Toc513642651]Figure 19 – Commits on Bitbucket
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Corrected issue in device, created test harness and added test con...

Stub class templates created

Q Find commits

Date Builds
23 hours ago
2018-04-26

2018-03-28

2018-03-26

2018-03-13

2018-03-13

2018-03-13
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Use Casea [Scan Code [version [1.0

[Goal in Context _|User presses the scan code button and the device scans the code.

[Scope & Level __[Device, Summary.

Preconditions __|Device is turned on and user is on the screen where scan code is displayed.

|Success End Device is in scan mode and displays information from the database.
(condition

Failed End Device is ot in scam mode.

(condition

primary, User, Device, Storage system.

secondary Actors

Trigger Scan code button s pressed.

Description Step_JAction

User presses the scan code button

Device goes into scan mode

Device reads the image

Device accesses the storage system and matches information on the database

(P78 P PN Y

Information is read out to the user
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