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Introduction
In this report, I will be creating a table of tests to show that the expected outcomes meets the final outcomes of my flight booking system (in C++). I will also be explaining the importance of the OOP concepts that were used in my code. 

Table of Tests 

	Test No
	Input
	Expected Outcome
	Final Outcome
	Screenshot

	1
	FlightList.FlightAdd(FlightDetails("CDAD01", "Cardiff ", "Amsterdam ", "08:00 ", "10:00 "));
    FlightList.FlightAdd(FlightDetails("CDPR13", "Cardiff ", "Paris ", "09:00 ", "10:30 "));
    FlightList.FlightAdd(FlightDetails("CDAT24", "Cardiff ", "Antalya ", "10:00 ", "14:00 "));
    FlightList.FlightAdd(FlightDetails("CDKK41", "Cardiff ", "Krakow ", "11:00 ", "12:30 "));
    FlightList.FlightAdd(FlightDetails("CDRM50", "Cardiff ", "Rome ", "13:00 ", "16:00 "));
    FlightList.FlightAdd(FlightDetails("CDNY66", "Cardiff ", "New York ", "14:00 ", "20:00 "));
    FlightList.FlightAdd(FlightDetails("CDSD74", "Cardiff ", "Sydney ", "16:00 ", "04:00 "));
	User should be able to see the available flights
	As expected, the user can view available flights
	[image: ]

	2
	void FlightBook() {
        string ForeName, SurName;
        cout << "Enter your forename: ";
        cin >> ForeName;
        cout << "Enter your surname: ";
        cin >> SurName;
	User should be able to enter their forename and surname into the system
	User can enter their forename and surname into the system 
	[image: ]

	3
	string FlightNumber;
        cout << "Welcome! Please choose the flight you wish to board by entering the flight number: ";
        cin >> FlightNumber;
	User should be able to enter the flight number of their chosen flight. The system should accept the entered flight number.
	Script has picked up the entered flight number and accepted it.
	[image: ]

	4
	for (const FlightDetails & flight : Flights) {
            if (flight.getFlightNumber() == FlightNumber) {
                PassengerDetails passenger(ForeName, SurName);
                Bookings.emplace_back(flight.getFlightNumber(), flight.getDestination());
                cout << "Your booking is complete, enjoy your trip!";
                return;
            }
        }
        cout << "Flight not available! \n";
    };
	If the user has entered a incorrect flight umber, the system should pick the incorrect system up and inform the user 
	The system does exactly as it’s supposed to, once the incorrect flight number is entered. The system will raise a “Flight not available message” to let the user know that the entered flight is not available 
	[image: ]

	5
	for (const FlightDetails & flight : Flights) {
            if (flight.getFlightNumber() == FlightNumber) {
                PassengerDetails passenger(ForeName, SurName);
                Bookings.emplace_back(flight.getFlightNumber(), flight.getDestination());
                cout << "Your booking is complete, enjoy your trip!";
                return;
	Once the flight number has been accepted the system will reply to the user with a message saying “Booking is complete and enjoy your trip!”
	As expected, the system replies to the user once the booking has been completed
	[image: ]

	6
	(Entire script)
	System needs to be user friendly so the user can easily use the system 
	The system is user-friendly. The system navigates the user in the correct order and is easy to use 
	[image: ]




The importance of OOP concepts in my application: 

Classes 
I have used classes in my application because each class can hold specific information. For example, I have created a class for the following: 
Flight Details
class FlightDetails {
private:
    string FlightNumber;
    string Outbound;
    string Destination;
    string DepartureTime;
    string ArrivalTime;

Passenger Details
class PassengerDetails {
private: 
    string Forename;
    string Surname;

Booking 
class Booking {
private:
    string FlightNumber;
    string Destination;

Cardiff Airport
class CardiffAirport {
private:
    vector<FlightDetails> Flights;
    vector<Booking> Bookings;

All of the classes contain its own relevant data. It’s important to keep the data separate because it avoids confusion when writing the script. Classes are known as the “building blocks” to help build code that is easy to read and understand. With classes, you can introduce other forms of OOP concepts such as inheritance. 

Encapsulation
Encapsulation was used in my code to apply data hiding. The purpose of encapsulation is to control how data is accessed throughout the code. Data can be controlled by using these statements: 
· Public: Public meaning data can be accessed by anyone at any time during the script
· Private: Private means only certain access is applied
· Protected: Protected is like private, where only certain access is applied 
Another function that encapsulation helps reuse code. Code is encapsulated from commonly used functionalities within a  class, resulting in the functionalities being reused. The reused functionalities can be used in any parts of the script. By reusing code this can save the developer time to duplicate code. Encapsulation also improves the maintainability of code. 
Below is where encapsulation was used in my code.
Flight Details 
class FlightDetails {
private:
    string FlightNumber;
    string Outbound;
    string Destination;
    string DepartureTime;
    string ArrivalTime;

public:
    FlightDetails(string FlightN, string Outb, string Destin, string DeparT, string ArrivT)
    : FlightNumber(FlightN), Outbound(Outb), Destination(Destin), DepartureTime(DeparT), ArrivalTime(ArrivT) {}

    string getFlightNumber() const { return FlightNumber; }
    string getOutbound() const { return Outbound; }
    string getDestination() const { return Destination; }
    string getDepartureTime() const { return DepartureTime; }
    string getArrivalTime() const { return ArrivalTime; }
};


Passenger Details
class PassengerDetails {
private: 
    string Forename;
    string Surname;
    
public: 

    PassengerDetails(string Forname, string Surname)
    : Forename(Forename) , Surname(Surname) {}
    
    string getForename() const {return Forename; }
    string getSurname() const {return Surname; }
};

Booking
class Booking {
private:
    string FlightNumber;
    string Destination;

public:
    Booking(string FlightN, string Destin)
        : FlightNumber(FlightN), Destination(Destin) {}

    string getFlightNumber() const { return FlightNumber; }
    string getDestination() const { return Destination; }
};

Cardiff Airport 
class CardiffAirport {
private:
    vector<FlightDetails> Flights;
    vector<Booking> Bookings;

public:
    void FlightAdd(const FlightDetails& flight) {
        Flights.push_back(flight);
    }

    void FlightBook() {
        string ForeName, SurName;
        cout << "Enter your forename: ";
        cin >> ForeName;
        cout << "Enter your surname: ";
        cin >> SurName;
        string FlightNumber;
        cout << "Welcome! Please choose the flight you wish to board by entering the flight number: ";
        cin >> FlightNumber;


        for (const FlightDetails & flight : Flights) {
            if (flight.getFlightNumber() == FlightNumber) {
                PassengerDetails passenger(ForeName, SurName);
                Bookings.emplace_back(flight.getFlightNumber(), flight.getDestination());
                cout << "Your booking is complete, enjoy your trip!";
                return;
            }
        }
        cout << "Flight not available! \n";
    };

Getter function
A getter function was used in my code to access private data. Getter functions are not needed when it comes to accessing public data because that data is available for everyone to access, unlike the private data. The getter function is used to access values in the private classes. Without the getter function, we would not be able to access the data in the private classes. Below is an example where I used getter functions to access data from the private class.


class FlightDetails {
private:
    string FlightNumber;
    string Outbound;
    string Destination;
    string DepartureTime;
    string ArrivalTime;

public:
    FlightDetails(string FlightN, string Outb, string Destin, string DeparT, string ArrivT)
    : FlightNumber(FlightN), Outbound(Outb), Destination(Destin), DepartureTime(DeparT), ArrivalTime(ArrivT) {}

    string getFlightNumber() const { return FlightNumber; }
    string getOutbound() const { return Outbound; }
    string getDestination() const { return Destination; }
    string getDepartureTime() const { return DepartureTime; }
    string getArrivalTime() const { return ArrivalTime; }
};

Namespace 
By entering “using namespace std;” at the top of your scripts can save time and improve the efficiency of your code. If a programmer was not to include using namespace std; they would need to repeatedly type std: every time they need to use it. By including the namespace std; it can improve the readability of the code. 

#include <iostream>
#include <vector>
#include <string>
using namespace std;

Conclusion
In conclusion, this report demonstrates the importance of OOP concepts in c++. The table of tests shows that my script for the flight booking system was a success due to the expected outcome meeting the final outcome. Learning about the different OOP concepts and understanding why they are important is crucial for creating code in C++.
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Copy of my Flight Booking System code: 

#include <iostream>
#include <vector>
#include <string>

using namespace std;

// class representing general flight details 
class FlightDetails {
private:
    string FlightNumber;
    string Outbound;
    string Destination;
    string DepartureTime;
    string ArrivalTime;

public:
    FlightDetails(string FlightN, string Outb, string Destin, string DeparT, string ArrivT)
    : FlightNumber(FlightN), Outbound(Outb), Destination(Destin), DepartureTime(DeparT), ArrivalTime(ArrivT) {}

    string getFlightNumber() const { return FlightNumber; }
    string getOutbound() const { return Outbound; }
    string getDestination() const { return Destination; }
    string getDepartureTime() const { return DepartureTime; }
    string getArrivalTime() const { return ArrivalTime; }
};

// class representing passenger details 
class PassengerDetails {
private: 
    string Forename;
    string Surname;
    
public: 

    PassengerDetails(string Forname, string Surname)
    : Forename(Forename) , Surname(Surname) {}
    
    string getForename() const {return Forename; }
    string getSurname() const {return Surname; }
};

// class representing the booking stages
class Booking {
private:
    string FlightNumber;
    string Destination;

public:
    Booking(string FlightN, string Destin)
        : FlightNumber(FlightN), Destination(Destin) {}

    string getFlightNumber() const { return FlightNumber; }
    string getDestination() const { return Destination; }
};

// class manages flights and bookings
class CardiffAirport {
private:
    vector<FlightDetails> Flights;
    vector<Booking> Bookings;

public:
    void FlightAdd(const FlightDetails& flight) {
        Flights.push_back(flight);
    }

    void FlightBook() {
        string ForeName, SurName;
        cout << "Enter your forename: ";
        cin >> ForeName;
        cout << "Enter your surname: ";
        cin >> SurName;
        string FlightNumber;
        cout << "Welcome! Please choose the flight you wish to board by entering the flight number: ";
        cin >> FlightNumber;


        for (const FlightDetails & flight : Flights) {
            if (flight.getFlightNumber() == FlightNumber) {
                PassengerDetails passenger(ForeName, SurName);
                Bookings.emplace_back(flight.getFlightNumber(), flight.getDestination());
                cout << "Your booking is complete, enjoy your trip!";
                return;
            }
        }
        cout << "Flight not available! \n";
    };
// Displays flights detail categories
    void FlightsDisplay() const {
        cout << "Welcome to Cardiff Airport! Here are our available flights for today! \n";
        for (const FlightDetails & flight : Flights) {
            cout <<  "   Flight Number:   " << flight.getFlightNumber() 
                <<  "   Outbound:   " << flight.getOutbound() 
                <<  "   Destination:   " << flight.getDestination() 
                <<  "   Departure Time:   " << flight.getDepartureTime() 
                <<  "   Arrival Time:   " << flight.getArrivalTime() << endl;
        }
    }
};

// This displays the flight details 
int main() {
    
    CardiffAirport FlightList;


    FlightList.FlightAdd(FlightDetails("CDAD01", "Cardiff ", "Amsterdam ", "08:00 ", "10:00 "));
    FlightList.FlightAdd(FlightDetails("CDPR13", "Cardiff ", "Paris ", "09:00 ", "10:30 "));
    FlightList.FlightAdd(FlightDetails("CDAT24", "Cardiff ", "Antalya ", "10:00 ", "14:00 "));
    FlightList.FlightAdd(FlightDetails("CDKK41", "Cardiff ", "Krakow ", "11:00 ", "12:30 "));
    FlightList.FlightAdd(FlightDetails("CDRM50", "Cardiff ", "Rome ", "13:00 ", "16:00 "));
    FlightList.FlightAdd(FlightDetails("CDNY66", "Cardiff ", "New York ", "14:00 ", "20:00 "));
    FlightList.FlightAdd(FlightDetails("CDSD74", "Cardiff ", "Sydney ", "16:00 ", "04:00 "));
    
    
    FlightList.FlightsDisplay();


    FlightList.FlightBook();
   
   
    return 0;
}
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