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Introduction
The report will discuss the best practices in the implementation of Object-Oriented  Programming (OOP) principles such as Inheritance, Interfaces, Abstract classes, polymorphism, virtual methods, storage structures and generics. In addition, the report will showcase how the car park application adheres to the OOP practices using code snippets and explanations. Finally, the report will explain the difference between static memory and dynamic memory allocation in the context of java structures.

Best Practice of OOP
Inheritance
 Inheritance is a fundamental principle of Object-Oriented Programming(OOP) that allows an application to create a hierarchical relation between classes, where a subclass (child class) can inherit variables and methods from the superclass (parent class).  Its main objective is to increase code reusability and improve code maintainability by having the parent class be a base class for the children to build upon. The best practice when implementing inheritance is only to have “is-a” relationships between the parents and children’s classes [1]. For example, in the case of the car park application, a parent class could be vehicles while the children could be different types of vehicles such as a car, motorbike, or a van with different implementations of the methods they inherit from the vehicles class. This is an advantage since the base code that will be written in the parent class can be generalised to vehicles only making it more reusable and easier to maintain. However, one issue that can arise with inheritance is deep inheritance. Deep inheritance refers to when the inheritance hierarchy becomes excessively layered which makes it more complicated to read and understand when working with it. With deep inheritance, the code will become difficult to maintain [2].
Interfaces
Interfaces work similarly to a contract. The interface writes methods that a class must implement without providing any implementation itself. A best practice when working with interfaces is to use them for specific functionalities only, meaning that an interface with its methods should be relevant to only a specific functionality. By focusing on specific functionalities using interfaces, it can lead to the code being more modular and maintainable [3]. For example, rather than having a vehicle's interface with methods such as openDoor(), drive(), and fly(), it’s better to separate them into different specialised interfaces like Car and Plane. This follows best practice because then a class can implement only the interfaces with the relevant behaviours to it, in the vehicle interface example, a car class implementing it would be it would need to deal with irrelevant methods such as fly which would make the code more complex and harder to maintain if there are many classes that implement the interface.
Abstract Classes
Abstract classes are mostly used with inheritance for the parent class, an abstract class can only have partial implementations, their main objective is to define the common features that will be needed for the child classes to work with. The best practice when implementing an abstract class is to use it when there will be a large amount of shared code between different classes [4]. For example, in the vehicles example, a car, van, and a motorcycle all share similar methods such as being able to print the vehicle's information, getting the year, the model, the make, and other shared attributes between the vehicles. The parent class vehicle can encapsulate only relevant and shared code without any specific implementation, so that the children won't implement methods that are irrelevant to them and to reduce rewriting code and will make it less complicated in the children's class implementation.
Polymorphism
Polymorphism is an important OOP concept that refers to the ability of having different classes be treated as instances of a shared superclass. Best practices when implementing polymorphism are to design the superclass with a clear intention and generalised implementation in order for the methods and class design to be suitable for all the child classes [5]. To achieve the best practice, abstraction can be used to allow the superclass to be suitable for many child classes. In addition, excess use of polymorphism can create complex code that is difficult to maintain and comprehend [6]. A best practice is to only implement it when needed and when implemented it should be with clear documentation to make it easier to read and maintain. Finally, when overriding methods in the child class, it should maintain the intended behaviour of the method but with specific utilisation for the class itself.

Virtual Methods
Virtual methods are methods that give subclasses the ability to override methods that are inherited from the parent class. In Java, all methods are virtual unless they are stated to be static or a final method [7]. When implementing a virtual method, the best practice is to generalise the implementation of the base method in the parent class and leave specific implementation for when the method is overridden in the subclass [8]. This allows the implementation of specific functionality across the subclasses to be easier since there isn’t a complicated and irrelevant implementation in the base method that has to be dealt with in every subclass. In addition, the base method should have an appropriate generalisable name to make it more reusable across subclasses and make the codebase more understandable.
Storage Structures
An important aspect of object-oriented programming is using the most suitable storage structure. Some Java storage structures are ArrayList, LinkedList, HashSet, Array, and many more. The best practice for implementing the most suitable storage structure is to make sure that it follows the operational requirements for the program [9]. In the case of the car park program, using queues might be the best option when implementing cars entering and exiting the car park. On the other hand, if the main aspect of the program is to create a lookup in a car park then a hash table would be the better option, complexity and time management are another requirement that must be thought about when deciding since a hash table might take longer time and be more complicated, a queue might be more suitable for an easier and quicker solution.
Generics
Generics give the ability to write methods, classes and others to work without specifying a data type [10]. This can be used where the logic applies to multiple types, for example, in the case of the CarPark application, the RegistrationReader interface will need to deal with being implemented in both the BarcodeChecker which will be saving integers, and RegistrationChecker classes which will be using strings. The best practice when working with generics is to use the correct naming of the type parameters to make it easier to read and understand what will be replacing them. For example, using the placeholder E for elements, T for type, and V for value.









Application of OOP Principles
Inheritance
Inheritance is shown in the Car Park application when the Car and Van classes extend the Vehicle class, for example, public class Van extends Vehicle { creating a hierarchical relationship where Vehicle is a parent class to the Car and Van child classes who inherit its methods and variables. Both cars and vans are specific types of vehicles, this shows that the code follows one of  the best practices of inheritance of only having clear a “is-a” relationship between the parent and child classes. in addition, Car Park avoids deep inheritance by having only single level hierarchy, making the code maintainable and easier to read. 
Interfaces
In CarPark RegistrationReader is an interface as seen by public interface RegistrationReader<T>. It defines the three methods Read(), update(), and getScanned() without providing any implementation. This means that any class implementing RegistrationReader must have all the methods that it defined similarly to signing a contract. For example, the classes BarcodeChecker and RegistrationChecker both sign this metaphorical contract when implementing RegistrationReader: 
public class BarcodeChecker implements RegistrationReader<Integer> {
public class RegistrationChecker implements RegistrationReader<String> {
and will provide implementation of the three methods. RegistrationReader follows the best practices of interface implementation because it contains only specific methods that are required for the functionality of registration reading.

Abstract Classes
The Vehicle class is an example of an abstract class as seen by the line public abstract class Vehicle. Being an abstract class it means it will be used as a blueprint to classes that might inherit it. The class defines multiple variables such as make, model, year, colour, registration and barcode and a method getInfo() that will be given to all the child classes. The implementation follows the best practices for abstract classes by having only relevant and generalised code in the Vehicle class leaving specific implementation to be written in the child classes. For example, the method getInfo() method in Vehicle:
public String getInfo() {
    return "Make: " + make + ", Model: " + model + ", Year: " + year +
            ", Color: " + colour + ", Registration: " + registration +
            (barcode != null ? ", Barcode: " + barcode : "");
}
only the general information that can be used for any type of vehicle is written but in the Car class it has its own implementation by adding the amount of doors the car has: 
public String getInfo() {
    return super.getInfo() + ", Doors: " + doors;
}
this is a specific implementation and if it was used in the Vehicle class it would be bad practice since not all vehicles have doors, making the Vehicle class less reusable on future classes such as motorbikes or any doorless vehicle.

Polymorphism
Polymorphism is demonstrated in the Car Park through method overriding in the vehicle hierarchy. For example, in the Vehicle superclass, the method getInfo() shows:
public String getInfo() {
    return "Make: " + make + ", Model: " + model + ", Year: " + year +
            ", Color: " + colour + ", Registration: " + registration +
            (barcode != null ? ", Barcode: " + barcode : "");
}
In here there is a general implementation of the method getInfo() to make it suitable for all vehicle subclasses and allows them the opportunity to override and do their own specific implementations. For example, in the Van class, the getInfo() method is:
@Override
public String getInfo() {
    return super.getInfo() + ", HorsePower: " + horsePower + " hp";
}
In here the Van class overrides the method, returns the same thing from the superclass but with the addition of information of horsepower. This means when the application calls getInfo() from the vehicle, based on if the object type is Van this method with a specific Van implementation will execute. This follows the best practice because the parent class is made with only clear and generalised information, giving the child classes the ability to override the behaviour when needed for their own specific implementation.
Virtual Methods
Similarly to polymorphism, an example of virtual methods and their best practice is seen in the Vehicle, Car and Van class in regard to what they do with the getInfo() method. In Java all non-static and non-final methods are virtual methods, meaning they can be overridden. 
Vehicle:
public String getInfo() {
return "Make: " + make + ", Model: " + model + ", Year: " + year +
", Color: " + colour + ", Registration: " + registration +
(barcode != null ? ", Barcode: " + barcode : "");
}

Van:
@Override
public String getInfo() {
    return super.getInfo() + ", HorsePower: " + horsePower + " hp";
}

Car:

@Override
public String getInfo() {
    return super.getInfo() + ", Doors: " + doors;
}

This follows best practices for virtual methods since the getInfo() maintains its original purpose while having extended behaviour in the Car and Van classes
Storage Structures
The CarPark application stored vehicles barcode or registration using an ArrayList as its storage structure. This is seen in the RegistrationChecker class: 
public List<String> getScanned() {
    return scannedPlates;
}
The ArrayList is used here to store the plates of vehicles that have entered the car park and it also slows the application to search for plates stored in order to remove them or check if they exist for certain functionalities. This is also used for the same reason in the BarcodeChecker class 
public List<Integer> getScanned() {
    return scannedBarcodes;
}
the application follows the best practice because it uses the storage structure that suits its functionality the most. In this case, the application is a simple car park demonstration so an ArrayList works since it’s a simple and efficient storage structure that can handle storing multiple object types during runtime. On the other hand, a HashMap could be more optimal and is better in the long run for a larger system but would be more complicated and time consuming for a small application like CarPark.
Generics
The RegistrationReader interface uses a generic type parameter that allows it to handle different data types. This is shown as:
public interface RegistrationReader<T> 
the T is used as a placeholder for when the interface is implemented by any class that will use a specific data type. For example, RegistrationChecker implements the interface with String in order to deal with license plates:
public class RegistrationChecker implements RegistrationReader<String>
while Barcode implements the interface with Integer to deal with barcodes:
public class BarcodeChecker implements RegistrationReader<Integer> 
this follows best practices because of the use of the standard naming conventions of the generic placeholder, in this case it’s a T that’s a placeholder for a type. In addition, by having a generic it helps the interface be reusable for different data types.





Static vs Dynamic Memory Allocation in Java
In Java static memory is memory that is allocated at compile time, meaning that the size of the data structure is fixed and cannot be changed while the program is running. Arrays are an example of a static memory structure, the array size is defined as soon as it's being created and cannot be changed afterwards. An advantage of static memory is that it speeds up the application's running time due to memory being allocated when compiling rather than during runtime. Although, allocating memory during compile time makes it less efficient because the program might have more storage than necessary which is wasting space or it might not have enough memory causing the program to have memory limitations. On the other hand, Dynamic memory is memory that is allocated during runtime, which means while the program is running it can change the memory at any time. This can be seen when using an ArrayList in Java, the size of the ArrayList is not declared, it dynamically changes size during runtime depending on what the program wants to add or remove from it [11]. 
CarPark Data Structure 
The most optimal data structure for the CarPark application is the ArrayList. This is because, the CarPark is a small-scale application that is used with a limited number of vehicles and only uses insertion, lookup, and deletion a couple of times. ArrayLists use dynamic memory allocation, allowing the application to dynamically resize during the application run time, and it allows for simple vehicle lookup. An advantage of using an ArrayList rather than the more efficient data structures such as a HashMap is the simplicity of its implementation and the amount of functionality it provides for the CarPark application. For example, while a HashMap would improve the insertion and deletion functions by mapping the license plate and barcodes to their corresponding vehicles, it would take way longer to implement for little payoff.








User Guide for Running Car Park Application


First of all to run the application, navigate to the Main class and click the green run button that’s seen in the picture.
[image: A computer screen with text and numbers
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Next, when the application runs it will present you details on what’s in the car park, if the car park is currently full, and a question on whether a vehicle is present, if you decide there is not car the same information and question will keep repeating. If the input is yes on if a vehicle is present, then the application will ask for licence plate or barcode details to check if a vehicle exists in the car park or not.
[image: A screen shot of a computer
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If a vehicle doesn’t exist in the car park then the application will ask about specific details on the vehicle, afterwards it will add the vehicle to the car park and reduce the spaces left.
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On the other hand, if the input vehicle does exist in the car park then it will be removed and the empty spaces will go back up by one space.
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If there are no spaces left indicated by the Full car park sign being on then the car park will refuse any cars being added.

[image: A screenshot of a computer
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Finally, if the input is the wrong format to a question, the application will indicate that it was wrong and ask for the correct format.
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Video of Car Park Demonstration
https://youtu.be/HEfUD1ArGRw
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Appendix


Vehicle.java
package org.example;

public abstract class Vehicle {



    private String make;
    private String model;
    private int year;
    private String colour;
    private String registration;
    private Integer barcode;

    // parent class of Car and Van classes
    public Vehicle(String make, String model, int year, String colour, String registration, Integer barcode) {
        this.make = make;
        this.model = model;
        this.year = year;
        this.colour = colour;
        this.registration = registration;
        this.barcode = barcode;
    }

    public String getInfo() {
        return "Make: " + make + ", Model: " + model + ", Year: " + year +
                ", Color: " + colour + ", Registration: " + registration +
                (barcode != null ? ", Barcode: " + barcode : "");
    }


    public Integer getBarcode() {
        return barcode;
    }


    public String getMake() {
        return make;
    }

    public void setMake(String make) {
        this.make = make;
    }

    public String getModel() {
        return model;
    }

    public void setModel(String model) {
        this.model = model;
    }

    public int getYear() {
        return year;
    }

    public void setYear(int year) {
        this.year = year;
    }

    public String getColor() {
        return colour;
    }

    public void setColor(String color) {
        this.colour = color;
    }

    public String getRegistration() {
        return registration;
    }

    public void setRegistration(String registration) {
        this.registration = registration;
    }

}


Van.java
package org.example;

public class Van extends Vehicle {

    private int horsePower;

    public Van(String make, String model, int year, String colour, String registration, Integer barcode, int horsePower) {
        super(make, model, year, colour, registration, barcode);
        this.horsePower = horsePower;
    }
    public int getHorsePower() {
        return horsePower;
    }
    public void setHorsePower(int horsePower) {
        this.horsePower = horsePower;
    }

    @Override
    public String getInfo() {
        return super.getInfo() + ", HorsePower: " + horsePower + " hp";
    }
}

Sensor.java
package org.example;

public class Sensor {
    private boolean isVehiclePresent = false;

    public Sensor(boolean isVehiclePresent) {
        this.isVehiclePresent = isVehiclePresent;
    }

    public boolean isVehicle() {
        return isVehiclePresent;
    }

    public void vehiclePresent(){
        isVehiclePresent = true;
    }

    public void noVehiclePresent(){
        isVehiclePresent = false;
    }
}

RegistrationChecker.java
package org.example;

import interfaces.RegistrationReader;

import java.util.ArrayList;
import java.util.List;
import java.util.Scanner;

public class RegistrationChecker implements RegistrationReader<String> {

    Scanner scanner;
    private List<String> scannedPlates;

    public RegistrationChecker(){
        scanner = new Scanner(System.in);
        scannedPlates = new ArrayList<>();
    }

    // checks if a plate is already in a list, then it removes it otherwise it adds it
    public boolean Read(String numberPlate) {
        if (scannedPlates.contains(numberPlate)) {
            scannedPlates.remove(numberPlate);
            return true;
        } else {
            scannedPlates.add(numberPlate);
            return false;
        }
    }


    @Override
    public void update() {

    }


    public List<String> getScanned() {
        return scannedPlates;
    }

}

Main.java
package org.example;

public class Main {
    public static void main(String[] args) throws InterruptedException {
        CarPark NCP = new CarPark(3, 3);
        for (int i = 0; i < 20; i++) {
            NCP.update();
        }
    }
}

FullSign.java
package org.example;

public class FullSign {

    public boolean lightOn;

    public FullSign(boolean lightOn) {
        this.lightOn = lightOn;
    }

    public FullSign() {
        this.lightOn = false;
    }

    public void switchOn() {
        this.lightOn = true;
    }

    public void switchOff() {
        this.lightOn = false;
    }

    public boolean isOn() {
        return lightOn;
    }
}

CarPark.java
package org.example;

import java.util.Scanner;

public class CarPark {

    private final int capacity;
    private int freeSpaces;

    private final Barrier entrance;
    private final Barrier exit;

    private final Sensor entranceSensor;

    private final RegistrationChecker licensePlateReader;
    private final BarcodeChecker barcodeReader;

    private final FullSign fullCarParkSign;

    boolean wrongInput = true;

    Vehicle vehicle;
    Car car;
    Van van;

    Scanner userInput = new Scanner(System.in);


    public CarPark(int capacity, int freeSpaces) {
        this.capacity = capacity;
        this.freeSpaces = freeSpaces;

        entrance = new Barrier(false);
        exit = new Barrier(false);

        entranceSensor = new Sensor(false);

        fullCarParkSign = new FullSign();

        licensePlateReader = new RegistrationChecker();
        barcodeReader = new BarcodeChecker();
    }

    public void printSpaceLeft() {
        System.out.println("There are " + freeSpaces + " spaces left in the car park");
    }


    public void incrementSpaces() {
        if (freeSpaces < capacity) {
            freeSpaces++;
        }
    }


    public void decrementSpaces() {
        if (freeSpaces > 0) {
            freeSpaces--;
        }
    }

    public int spacesLeft() {
        return freeSpaces;
    }


    public void update() throws InterruptedException {

        // carpack sign that is on when there is no space left
        if (fullCarParkSign.isOn()) {
            System.out.println("    ");
            System.out.println("Full car park sign is currently ON");
        } else {
            System.out.println("    ");
            System.out.println("Full car park sign is currently OFF");
        }

        printSpaceLeft();

        System.out.println("Is a vehicle present at the entrance? (yes/no)");
        String vehiclePresence = userInput.nextLine();

        // sensor that checks if vehicle is at entrance
        if (vehiclePresence.equals("yes")) {
            entranceSensor.vehiclePresent();
        }else{
            entranceSensor.noVehiclePresent();
        }

        if (entranceSensor.isVehicle()) {

            System.out.println("what kind of registration does the vehicle have (plate/barcode):");
            String registrationType = userInput.nextLine();

            if (registrationType.equals("plate")) {

                System.out.println("Enter license plate:");
                String plate = userInput.nextLine();


                //if the plate exists, then it will be removed, and isExit will be true (to simulate vehicle exiting).
                //otherwise it will be added to the scanned list and isExit will be false (to simulate vehicle entering).
                boolean isExit = licensePlateReader.Read(plate);

                if (isExit) {
                    System.out.println("Recognised plate: vehicle is exiting");
                    exit.raise();
                    incrementSpaces();
                    exit.lower();
                } else {
                    if (freeSpaces > 0) {
                        entrance.raise();
                        decrementSpaces();
                        entrance.lower();
                    } else {
                        licensePlateReader.getScanned().remove(plate);
                        System.out.println("Car park full. Cannot enter");
                        Thread.sleep(1000);
                        return;
                    }


                    // user chooses vehicle type and proceeds by inserting vehicle information
                    System.out.println("Enter vehicle type (car/van):");
                    String vehicleType = userInput.nextLine();

                    if (vehicleType.equals("car") || vehicleType.equals("van")) {

                        System.out.println("Enter make:");
                        String make = userInput.nextLine();

                        System.out.println("Enter model:");
                        String model = userInput.nextLine();

                        System.out.println("Enter year:");
                        int year = 0;
                        while (wrongInput) {
                            try {
                                year = Integer.parseInt(userInput.nextLine());
                                wrongInput = false;
                            } catch (NumberFormatException e) {
                                System.out.println("wrong format please enter a number:");
                            }
                        }
                        wrongInput = true;


                        System.out.println("Enter colour:");
                        String colour = userInput.nextLine();

                        if (vehicleType.equals("car")) {
                            System.out.println("Enter number of doors:");
                            int door = 0;
                            while (wrongInput) {
                                try {
                                    door = Integer.parseInt(userInput.nextLine());
                                    wrongInput = false;
                                } catch (NumberFormatException e) {
                                    System.out.println("wrong format please enter a number:");
                                }
                            }
                            wrongInput = true;


                            car = new Car(make, model, year, colour, plate, door, null);
                            System.out.println("Car: " + car.getInfo() + " has entered the car park");
                            Thread.sleep(1000);
                        } else if (vehicleType.equals("van")) {
                            System.out.println("Enter number of horse power:");

                            int horsePower = 0;
                            while (wrongInput) {
                                try {
                                    horsePower = Integer.parseInt(userInput.nextLine());
                                    wrongInput = false;
                                } catch (NumberFormatException e) {
                                    System.out.println("wrong format please enter a number:");
                                }
                            }
                            wrongInput = true;
                            van = new Van(make, model, year, colour, plate, null,horsePower);
                            System.out.println("Van: " + van.getInfo() + " has entered the car park");
                            Thread.sleep(1000);
                        }
                    } else{ // if car type is invalid then stored plate is removed to indicate car hasnt entered
                        System.out.println("Invalid vehicle type");
                        licensePlateReader.getScanned().remove(plate);
                        incrementSpaces();
                        Thread.sleep(1000);
                    }
                }



                // does the same thing as plate but for barcodes instead
            } else if (registrationType.equals("barcode")) {
                System.out.println("Enter Barcode Plate");
                int barcode = 0;
                while(wrongInput){
                    try {
                        barcode = Integer.parseInt(userInput.nextLine());
                        wrongInput = false;
                    }catch (NumberFormatException e){
                        System.out.println("wrong format please enter a number:");
                    }

                }
                wrongInput = true;
                boolean isExit = barcodeReader.Read(barcode);

                if (isExit) {
                    System.out.println("Recognized barcode: vehicle is exiting");
                    exit.raise();
                    incrementSpaces();
                    exit.lower();
                } else {
                    if (freeSpaces > 0) {
                        entrance.raise();
                        decrementSpaces();
                        entrance.lower();
                    } else {
                        barcodeReader.getScanned().remove((Integer) barcode);
                        System.out.println("Car park full. Cannot enter.");
                        return;
                    }


                    System.out.println("Enter vehicle type (car/van):");
                    String vehicleType = userInput.nextLine();

                    if (vehicleType.equals("car") || vehicleType.equals("van")) {
                        System.out.println("Enter make:");
                        String make = userInput.nextLine();

                        System.out.println("Enter model:");
                        String model = userInput.nextLine();

                        System.out.println("Enter year:");
                        int year = 0;
                        while (wrongInput) {
                            try {
                                year = Integer.parseInt(userInput.nextLine());
                                wrongInput = false;
                            } catch (NumberFormatException e) {
                                System.out.println("wrong format please enter a number:");
                            }
                        }
                        wrongInput = true;
                        System.out.println("Enter colour:");
                        String colour = userInput.nextLine();

                        if (vehicleType.equals("car")) {
                            System.out.println("Enter number of doors:");

                            int door = 0;
                            while (wrongInput) {
                                try {
                                    door = Integer.parseInt(userInput.nextLine());
                                    wrongInput = false;
                                } catch (NumberFormatException e) {
                                    System.out.println("wrong format please enter a number:");
                                }
                            }
                            wrongInput = true;

                            vehicle = new Car(make, model, year, colour, null, door, barcode);
                            System.out.println("Car: " + vehicle.getInfo() + " has entered the car park");
                            Thread.sleep(1000);
                        } else if (vehicleType.equals("van")) {

                            System.out.println("Enter number of horse power:");

                            int horsePower = 0;
                            while (wrongInput) {
                                try {
                                    horsePower = Integer.parseInt(userInput.nextLine());
                                    wrongInput = false;
                                } catch (NumberFormatException e) {
                                    System.out.println("wrong format please enter a number:");
                                }
                            }
                            wrongInput = true;

                            vehicle = new Van(make, model, year, colour, null, barcode,horsePower);
                            System.out.println("Van: " + vehicle.getInfo() + " has entered the car park");
                            Thread.sleep(1000);
                        }
                    } else{ // if car type is invalid then stored barcode is removed to indicate car hasnt entered
                        System.out.println("Invalid vehicle type");
                        barcodeReader.getScanned().remove((Integer) barcode);
                        incrementSpaces();
                        Thread.sleep(1000);
                        return;
                    }
                }

            } else {
                System.out.println("Invalid registration type.");
                return;
            }

            // if car park is full it will switch the light on
            if (freeSpaces == 0) {
                fullCarParkSign.switchOn();
            } else {
                fullCarParkSign.switchOff();
            }

        }
    }
}

Car.java
package org.example;

public class Car extends Vehicle {

    private int doors;

    public Car(String make, String model, int year, String colour, String registration, int doors, Integer barcode) {
        super(make, model, year, colour, registration, barcode);
        this.doors = doors;
    }
    public int getDoors() {
        return doors;
    }

    public void setDoors(int doors) {
        this.doors = doors;
    }

    @Override
    public String getInfo() {
        return super.getInfo() + ", Doors: " + doors;
    }
}




Barrier.java
package org.example;

public class Barrier {
    private boolean isUp;

    public Barrier(boolean isUp) {
        this.isUp = isUp;
    }

    public void raise(){
        isUp = true;
    }

    public void lower(){
        isUp = false;
    }
    public boolean isUp() {
        return isUp;
    }

}


BarcodeChecker.java
package org.example;

import interfaces.RegistrationReader;

import java.util.ArrayList;
import java.util.List;
import java.util.Scanner;

public class BarcodeChecker implements RegistrationReader<Integer> {

    Scanner scanner;
    private List<Integer> scannedBarcodes;

    public BarcodeChecker() {
        scanner = new Scanner(System.in);
        scannedBarcodes = new ArrayList<>();
    }

    // checks if a barcode is already in a list, then it removes it otherwise it adds it
    public boolean Read(Integer barcodeNumber) {
        if (scannedBarcodes.contains(barcodeNumber)) {
            scannedBarcodes.remove(barcodeNumber);
            return true;
        } else {
            scannedBarcodes.add(barcodeNumber);
            return false;
        }
    }


    @Override
    public void update() {

    }


    public List<Integer> getScanned() {
        return scannedBarcodes;
    }

}


RegistrationReader.java
package interfaces;

import java.util.List;

// interface for barcode and registration readers

public interface RegistrationReader<T> {

    boolean Read(T id);

    void update();

    List<T> getScanned();
}
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