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https://youtu.be/CUsF39OVdeY 
https://youtu.be/79hqfrBNNJM 
[bookmark: _Toc101108794]1 Abstract
Tre Gwyr Forest Products have requested a system to handle customers designing and ordering their dream lodges. To facilitate this a program was designed that allows for staff to manage these orders and interact with the held data in the designed data structure. The implementation followed the design paradigms of object-oriented programming following the best practices that are industry standard. To implement a performant solution for the retrieval of data an investigation into the available data structures and algorithms available was carried out and two sorting algorithms were implemented and tested. 
[bookmark: _Toc101108795]2 Introduction 
In this report the best practices for implementing an application to fulfil the needs of the client,  Tre Gwyr Forest Products. The best practices are discussed and outlined and demonstrated. 
The report also will cover the common data structures and algorithms used for sorting data, discussing the time complexity of the algorithms, and measuring the run time of the algorithms to compare them against the calculated run times. 
[bookmark: _Toc101108796]3 Best practices 
When programming in any programming language there are several considerations to be made to what is considered best practice, there have been many attempts to standardise this paradigm over the various programming languages and seemingly the concepts derived are of a similar nature [1]. 
[bookmark: _Toc101108797]3.1 Inheritance
Inheritance is the concept of a sub class receiving attributes and methods from a parent super class, Inheritance is a fundamental concept in object-oriented programming, allowing for the access of elements that may not exist in the sub class, but exist in the superclass by accessing through the sub class [2]. An example of this can be seen in the figures provided where the parent super class provides a method for calculating the VAT, this is utilised in the child sub class by accessing the super method through the dot operator [3]. 
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[bookmark: _Toc100943818][bookmark: _Toc101028616][bookmark: _Toc101095831][bookmark: _Toc101096703]Figure 1 Sub class(Child)
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[bookmark: _Toc100943819][bookmark: _Toc101028617][bookmark: _Toc101095832][bookmark: _Toc101096704]Figure 2 Super class (Parent)
[bookmark: _Toc101108798]3.2 Interfaces
Interfaces are a means of achieving abstraction, allowing methods to be defined with empty bodies that can be implemented in various ways. [image: Text
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[bookmark: _Toc100943820][bookmark: _Toc101028618][bookmark: _Toc101095833][bookmark: _Toc101096705]Figure 3 Interface implemented
 This form of abstraction utilizes the interface class type rather than the usual class, and this is extended using the “implements” keyword, this differs from the extend keyword in a unique way of allowing the implementation of multiple interfaces in one class [4]. [image: ]
[bookmark: _Toc100943821][bookmark: _Toc101028619][bookmark: _Toc101095834][bookmark: _Toc101096706]Figure 4 Multiple interfaces implemented in one class
[bookmark: _Toc101108799]3.3 Abstract classes
An Abstract class is a type of parent superclass that cannot be instantiated normally and is only accessed through the sub classes [5]. The class is defined as an abstract class through the abstract keyword, this modifier ensures that it is used as an exclusive superclass and not instantiated directly [6]. The four types of lodges inherit the values and methods from the abstract class defined as Lodge, this allows the data that is required from the lodge to be abstracted into the child classes. [image: Graphical user interface, text
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[bookmark: _Toc100943822][bookmark: _Toc101028620][bookmark: _Toc101095835][bookmark: _Toc101096707]Figure 5 Lodge abstract class and subclasses
[bookmark: _Toc101108800]3.4 Polymorphism
Polymorphism is similar in nature to inheritance but rather than adopting the functionality of a parent method, it provides new functionality to an existing method, such as in the figure below the parent class Lodge has a method for printing to string, but the child class over-writes this method and adds extra functionality to include more parameters [7]. 
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[bookmark: _Toc100943823][bookmark: _Toc101028621][bookmark: _Toc101095836][bookmark: _Toc101096708]Figure 6 parent class to string method
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[bookmark: _Toc100943824][bookmark: _Toc101028622][bookmark: _Toc101095837][bookmark: _Toc101096709]Figure 7 Child class to string method
[bookmark: _Toc101108801]3.5 Storage Structures
When working with programming languages such as Java there are many ways that data can be stored and arranged on a computer but there are typically two main data structure types, primitive and non-primitive. 
Primitives can be classified as the standard variable types such as int, byte, float and Boolean while non primitives can be a bit more extensive and can be further classified by linear and nonlinear data structure types [8].  
Linear data structures can be thought of as the order the data is stored arranged in a linear manner, and the types commonly associated with linear data structures are arrays, stacks, queues, and lists. 
Nonlinear data structures differ in the way they associate with the related elements, for example in a binary tree structure where the address of the child node is stored within the parent node for traversing the structure, this can be explored with a search algorithm such as depth first search [9]. 
[bookmark: _Toc101108802]3.6 Sorting Algorithms 
A sorting algorithm is a procedure of code that can be used to organise data into a desired order, there are many different approaches to implementing a sorting algorithm, some are more efficient than others and some are easier to implement. The most important factor when selecting an algorithm of this nature is the time complexity, this is a measure of the amount of time it takes to complete the function or the speed that the function grows or shrinks, and it can be a measure of efficiency [10]. The main metric for measuring time complexity is known as big O notation, or Landau’s symbol and it describes the complexity of the code using algebraic terms [11].
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[bookmark: _Toc101028623][bookmark: _Toc101095838][bookmark: _Toc101096710]Figure 8 Keys of a hash table sorted using a bubble sort


[bookmark: _Toc101108803]3.7 Generics 
Generics provide a layer of abstraction over types, aiming to reduce bugs by providing a more flexible approach to parsing arguments. This can be seen as a both a benefit and a negative aspect in larger less fault tolerant programs that would benefit from more type security, providing more robust and strict operation. Generics are inferred by the compiler and will ensure the correctness of the selected type as required and will adapt to the requirement set at the point where the generic is implemented. The type can be further restricted by utilizing bounded types, this is a way of inferring that the type will be of a specific set of forms, such as the type may be a number or comparable. 
[image: ]
[bookmark: _Toc101095839][bookmark: _Toc101096711]Figure 9 Generic array converted to a Generic list
[bookmark: _Toc101108804]4 Data structures and Algorithms
Data structures are a way of storing and organising data and in this section the way data structures can be stored and sorted using algorithms will be investigated, compared, and executed. 
[bookmark: _Toc101108805]4.1 Calculate the run time for bubble sort and quick sort 
Algorithms can be measured using two key metrics, time complexity and space complexity, these metrics are measured using a standardized algebraic term known as big O notation. 
Quicksort is a form of divide and conquer algorithm that can be classified using the big O notation as a logarithmic or O(n log(n)) or in a worst case of quadratic (O(n2), this is because the pivot point for sorting is selected and it happens to be of extreme proportions such the largest or smallest element, this drastically reduces the effectiveness of the algorithm but is quite unlikely to occur. The problem can be  negated if the extremes are known before running or using the median-of-three strategy.
Bubble sort can be classified using the big O notation as in a worst case of as a quadratic (O(n2)) or the best case of O(n), the complexity depends on the number of swaps required to complete the sort. 

	Number of elements
	Bubble sort calculated run time (Average O(n2))
	Quick sort calculated run time
(Average O( n log n))

	5000
	25,000,000(0.025s)
	18,494.85

	10000
	100,000,000(0.1s)
	40,000

	20000
	400,000,000(0.4s)
	86,020.59

	30000
	900,000,000(0.9s)
	134,313.63

	40000
	1,600,000,000(1.6s)
	184,082.39


[bookmark: _Toc101028624][bookmark: _Toc101095840][bookmark: _Toc101096712]Figure 10 Table of calculated run times
[bookmark: _Toc101108806]4.2 Generate and execute sorting algorithms 
Bubble sort works by making a series of comparisons and swaps if the items compared are not in order, the algorithm iterates over the data set as many times as required until an iteration where no swaps are completed, once a cycle has been completed with no swaps the algorithm has completed its operation. 
To demonstrate this an array with 5 elements will be sorted, starting with 5,3,4,2,1 and in the first loop through number 5 at index 0 will be compared with number 3 at index 1.
The comparison of number 5 at index 0 against number 3 at index 1 will result in the two items being swapped as 3 is less than 5. 
The next comparison will be 5 at index 1 against 4 at index 2, this will result in a swap moving number 5 to index 2 and number 4 to index 1.
Then the next comparison will be 5 at index 2 against number 2 at index 3, this will result in another swap and move 5 to index 3 and 2 to index 2. 
Then the next comparison will be 5 at index 3 against number 1 at index 4, this will result in another swap and move 5 to index 4 and 1 to index 3. 
At this point the array will look like 3,4,2,1,5 and the first loop will have completed, a few more loops will be required to complete the sort. 
The next loop will start by comparing 3 at index 0 to 4 and index 1, 3 is less than 4 so no swap will be done. 
Then number 4 at index 1 will be compared against 2 at index 2, this will result in 4 being swapped with 2. 
Then 4 at index 2 will be compared against 1 at index 3, this will result in 4 being swapped with 1. 
Then 4 at index 3 will be compared against 5 at index 4, this will result in no swap being completed as 5 is larger than 4. 
At this point the array will look like 3,2,1,4,5 and the second loop will have completed
To start the next loop through the array, 3 will be compared with 2 and this will result in a swap. 
Then 3 will be at index 1 and compared against number 1 in index 2, this will result in a swap. 
Next 3 at index 2 will be compared to 4 in index 3, this will not result in a swap as 3 is less than 4. 
Next number 4 at index 3 will be compared with 5 at index 4, this will not result in a swap as 4 is less than 5. 
At this point the array will look like 2,1,3,4,5 and will require more work to complete the sort. 
At last on this pass will swap 2 at index 0 with 1 at index 1, this will complete the sort, but to finalize this the rest of the numbers will be compared and a final loop through will be run to ensure no swaps are made, this demonstrates how the time complexity of a bubble sort can be highly inefficient with larger data sets as it is required to iterate through the entire data set many times to achieve the result. 
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[bookmark: _Toc101028625][bookmark: _Toc101095841][bookmark: _Toc101096713]Figure 11 Bubble sort code
Quick sort works in a different manner to a bubble sort, it is considered to be a divide and conquer algorithm that picks a point in the data to be the pivot point, and the pivot point will be where the element in focus is compared to the pivot point, and if it is smaller it is placed on the left of the pivot, if it is larger it is stored on the right of the pivot and then by iterating over the data elements it will designate the elements to the correct side of the pivot, this is known as  partitioning [12]. 
Partitioning is achieved by theoretically splitting into two subarrays and checking that each element in the first array is less than equal to each element in the second array. 
This is conquered by sorting the two sub arrays with recursive calls and then the two sub arrays are combined back together to provide the sorted data set. 
Selecting a good pivot point will ultimately dictate the speed of the algorithm and there are 5 main ways a pivot point is selected, first index, last index, random index, the median of three and the median index [13]. The median of three strategy is commonly used by selecting 3 numbers from the data set randomly and using their median as a pivot, the strategy is to reduce the probability of selecting a bad pivot point [14]. 
[image: Text
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[bookmark: _Toc101096714]Figure 12 Quicksort code
A quicksort typical operation would consist of an array starting with any values, but for this example the values  are 10,80,30,90,40,50,70.
From this array the last element in the list is selected to be the pivot point and for it will check the array for anything larger than the pivot point, moving values 80 and 90 to the end, after the pivot value of 70 leaving the array now looking like 10,30,40,50,70,80,90 and the sub arrays would look like 10,30,40,50 and 80,90 with the pivot being a divide point. Sub arrays in this context are simply sets of values on either side of the pivot point and there is only one actual array. 
Next the algorithm will sort a sub array, working on the right side it declares 90 as the last element in the sub array and makes it the pivot point of this sub array, performing a comparison to check If 80 is larger than the pivot point, which is not so the order of the sub array is correct. 
Next the algorithm will sort the other sub array, selecting 50 to be the pivot point as it is the furthest right element in the sub array, comparing each value to the pivot to ensure that everything less than the pivot is to the left. 
Next pass through another sub array is virtually created where the remaining values are 10,30,40 so 40 is selected as the pivot as it is the furthest right value and here it checks that 10 and 30 are both smaller than itself. 
Next pass through another sub array is virtually created where the remaining values are 10,30 so 30 is selected as the pivot as the furthest right value and here it performs a final comparison to ensure that 10 is less than 30 to move it to the left of the pivot. Here the algorithm is complete. 

Binary tree is way of storing and sorting data, it works primarily by maintain a reference to its child objects as part of each node’s composition. When inserting data to a tree  a comparison is made to see if the data is less than the focused element or greater than it. If the data is less than the focused element it is inserted to the left child reference, and vice versa to the right child. A binary tree has an average case time complexity of O( n log n), with a worst case of O(n2). To sort the data a recursive function is called aiming to traverse all the nodes on the left of the branch until there are no left nodes left then the right nodes are explored. This gives a sorted result. 
The two main operations when working with a binary search tree are the insertion and retrieval. To insert to a BST the first step would be to check if there is a root element, if not create the root. 
The next step after creating a root node would set the focus node as the root node and then check if the focus node is the same as the new item to be inserted, as there are no duplicate keys. 
If the new item to be inserted is less than the focused node inserts it as a left child, if it is greater then insert it to the right. 
To retrieve data in a sorted manner from a binary search tree an in-order traversal recursive function is called, this will check if a left node is available to traverse to and completely explore left nodes until no left nodes remain, then print the value found at the depth of the traversal, and then explore the right node and recursively fall back up the tree. 
 
[bookmark: _Toc101108807]4.3 Compare the calculated times against the actual times recorded 
As seen in the table, the calculated time for the bubble sort algorithm stays true to the recorded run times as this algorithm is likely to be consistently the same speed of O(n2) while the quick sort algorithm can have a greater variation in completion speed due to the nature of potentially having a bad pivot point. This can drastically affect the amount of time to complete from O(n2) to O( nLogn) . 
	Number of elements
	Bubble sort calculated run time(ns)
	Bubble sort actual run time
(ns)
	Quick sort calculated run time(ns)
	Quick sort actual run time
(ns)

	5000
	25,000,000
	24,711,500
	18,494.85
	1,027,600

	10000
	100,000,000
	106,491,800
	40,000
	1,225,200

	20000
	400,000,000
	482,377,900
	86,020.59
	2,256,700

	30000
	900,000,000
	1,068,176,600
	134,313.63
	4,067,500

	40000
	1,600,000,000
	1,925,044,200
	184,082.39
	4,449,800


[bookmark: _Toc101028626][bookmark: _Toc101095842][bookmark: _Toc101096715]Figure 13 Table of calculated and actual run times
[bookmark: _Toc101108808]4.4 Static memory vs dynamic memory allocation in java data structures 
Static data structures have their size declared at compile time, this form of memory allocation is immutable and is commonly seen in primitive array types where elements are stored in contiguous memory locations. This type of data structure can be seen as more efficient for storing data in a linear manner and for applications that require frequent interaction with elements, especially when compared with the dynamic counterpart but has disadvantages such as occupancy versus capacity considerations, and difficulty in deleting or inserting elements. 
Dynamic memory data structures have a dynamic size that can adjust to the size required as the requirement changes. There are many types of Dynamic memory data structures such as a binary search tree or a linked list. These types of data structures offer advantages in terms of memory efficiency as it will scale to the requirement of the data and capacity and size will always be equal.  
[bookmark: _Toc101108809]4.5 Available data structures and the best approach for the TGFP 
For the file storage solution data is being stored using a format of a hash table, where the data is written in a key value pair format with a colon separator to divide the two elements, the data is also read directly from the file into a hash table. This allows for the search and insertion, retrieval and sort into this non-linear storage solution providing constant time access. The options for data structures were a large consideration as there are many different approaches to handling such a task but ultimately a hash table was chosen for the performance aspects of performing constant time fetching. 
[bookmark: _Toc101108810]5 Conclusion 
To effectively implement a system that adheres to object-oriented design principles there are several best practices to follow that will ensure a robust and performant implementation is achieved. 
Three means of sorting stored data are investigated and discussed, and relevant pseudo code is drafted, while two are more appropriate for the task so further investigation is carried out with calculations to approximate their run time. The calculated run times are then compared to the actual implemented run times and the differences are evaluated with reasoning why there may be a discrepancy.  
An investigation is carried out to the available data structures and a hash table was implemented as the best approach for data structures when implementing the system for the TGWP. 

[bookmark: _Toc101108811]6 Code

package com.company.CustomerPackage;


import java.util.Objects;

public class Customer
{
    private Integer CustomerID;
    private String BuyerName;
    private String Address;
    private Integer PhoneNumber;
    private Integer cardNumber;
    private Integer ccv;
    private Integer expires;

    public void setCustomerID(Integer customerID) {
        CustomerID = customerID;
    }

    public Customer() {
        generateCustomerID();
    }

    public Integer getCustomerID() {
        return CustomerID;
    }

    private void generateCustomerID()
    {
        CustomerID = (int)(Math.random() * 10000 - 1 + 1) + 1; //random number between 1-10000
    }

    public String getBuyerName() {
        return BuyerName;
    }

    public void setBuyerName(String buyerName) {
        BuyerName = buyerName;
    }

    public String getAddress() {
        return Address;
    }

    public void setAddress(String address) {
        Address = address;
    }

    public Integer getPhoneNumber() {
        return PhoneNumber;
    }

    public void setPhoneNumber(Integer phoneNumber) {
        PhoneNumber = phoneNumber;
    }

    public Integer getCardNumber() {
        return cardNumber;
    }

    public void setCardNumber(Integer cardNumber) {
        this.cardNumber = cardNumber;
    }

    public Integer getCcv() {
        return ccv;
    }

    public void setCcv(Integer ccv) {
        this.ccv = ccv;
    }

    public Integer getExpires() {
        return expires;
    }

    public void setExpires(Integer expires) {
        this.expires = expires;
    }

    @Override
    public String toString() {
        return "Customer{" +
                "CustomerID=" + CustomerID +
                ", BuyerName='" + BuyerName + '\'' +
                ", Address='" + Address + '\'' +
                ", PhoneNumber=" + PhoneNumber +
                ", cardNumber=" + cardNumber +
                ", ccv=" + ccv +
                ", expires=" + expires +
                '}';
    }

    @Override
    public boolean equals(Object o) {
        if (this == o) return true;
        if (o == null || getClass() != o.getClass()) return false;
        Customer customer = (Customer) o;
        return Objects.equals(CustomerID, customer.CustomerID) && Objects.equals(BuyerName, customer.BuyerName) && Objects.equals(Address, customer.Address) && Objects.equals(PhoneNumber, customer.PhoneNumber) && Objects.equals(cardNumber, customer.cardNumber) && Objects.equals(ccv, customer.ccv) && Objects.equals(expires, customer.expires);
    }

    @Override
    public int hashCode() {
        return Objects.hash(CustomerID, BuyerName, Address, PhoneNumber, cardNumber, ccv, expires);
    }
}



package com.company.GUIS;

import com.company.FileHandlerImpl;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;
import java.util.Hashtable;
import java.util.Iterator;

public class AllLodgesGUI {
    FileHandlerImpl file = new FileHandlerImpl();
    public AllLodgesGUI() {
        JFrame jFrame = new JFrame("Lodges");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);
        JPanel lodges  = new JPanel();
        lodges.setLayout(new BoxLayout(lodges, BoxLayout.Y_AXIS));
        lodges.setOpaque(true);

        Hashtable<Integer, String> map = new Hashtable<Integer, String>();
        map = file.readHashmapFromFile("Lodges");
        Iterator<Integer> itr = map.keySet().iterator();
        while(itr.hasNext())
        {
            lodges.setLayout(new GridLayout(map.keySet().size(), 10));
            Integer key = itr.next();
            String mappedValue = map.get(key);
            String[] c = mappedValue.split(",");
            String colour = c[0].split("=", 2)[1].replaceAll("'", "");
            String size = c[1].split("=", 2)[1].replaceAll("'", "");
            String type = c[2].split("=", 2)[1].replaceAll("'", "");
            String diy = c[3].split("=", 2)[1];
            String customerID = c[4].split("=", 2)[1];
            String cost = c[5].split("=", 2)[1];
            String costAddVAT = c[6].split("=", 2)[1];
            String total = c[7].split("=", 2)[1];
            String insurance = c[8].split("=", 2)[1].replaceAll("}", "");
            JLabel LodgeID = new JLabel();lodges.add(LodgeID);
            JLabel Colour = new JLabel(); lodges.add(Colour);
            JLabel Size = new JLabel();lodges.add(Size);
            JLabel Type = new JLabel();lodges.add(Type);
            JLabel DIY = new JLabel();lodges.add(DIY);
            JLabel customerIDL = new JLabel();lodges.add(customerIDL);
            JLabel Cost = new JLabel();lodges.add(Cost);
            JLabel CostAddVAT = new JLabel();lodges.add(CostAddVAT);
            JLabel Total = new JLabel();lodges.add(Total);
            JLabel Insurance = new JLabel();lodges.add(Insurance);
            LodgeID.setText("id: " + key.toString());
            Colour.setText("colour: " +colour);
            Size.setText("size: " + size);
            Type.setText(" type: " + type);
            DIY.setText("DIY: " + diy);
            customerIDL.setText("Customer ID: " + customerID);
            Cost.setText("cost: " + cost);
            CostAddVAT.setText("cost add VAT: " + costAddVAT);
            Total.setText("total cost: " + total);
            Insurance.setText("Insurance monthly : £"+insurance);
            JButton delete = new JButton("Delete");
            lodges.add(delete);
            delete.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    file.removeLineFromFile("Lodges", key+":"+mappedValue);

                    jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
                }
            });
        }

        jFrame.getContentPane().add(BorderLayout.CENTER, lodges);
        jFrame.setVisible(true);
    }
}
package com.company.GUIS;

import com.company.FileHandlerImpl;
import com.company.SortingAlgorithms.bubbleSort;

import javax.swing.*;
import java.awt.*;
import java.util.List;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;
import java.util.Arrays;
import java.util.Hashtable;
import java.util.Iterator;
import java.util.Set;
import java.util.stream.Collectors;

import static java.lang.Integer.valueOf;

public class bSortCustomersGUI {
    bubbleSort b = new bubbleSort();

    public bSortCustomersGUI() {

        JFrame jFrame = new JFrame("Customer Lodges");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);

        JPanel j  = new JPanel();
        FileHandlerImpl file = new FileHandlerImpl();
        Hashtable<Integer, String> t = new Hashtable<>();
        t = file.readHashmapFromFile("Customer");

        Set<Integer> keys = t.keySet();

        int[] keyArray = new int[keys.size()];
        Integer i = 0;
        for(Integer key: keys)
        {
            keyArray[i] = key;
            i++;
        }
        keyArray = b.descSort(keyArray);

        for(int x = 0; x < keyArray.length; x++)
        {
            j.setLayout(new GridLayout(t.keySet().size(), 9));
            String mappedValue = t.get(keyArray[x]);
            String[] c = mappedValue.split(",");
            String customerID = c[0].split("=", 2)[1];
            String customerName = c[1].split("=", 2)[1].replaceAll("'", "");
            String customerAddress = c[2].split("=", 2)[1].replaceAll("'", "");
            String customerPhoneNumber = c[3].split("=", 2)[1];
            String customerCardNumber = c[4].split("=", 2)[1];
            String ccvNumber = c[5].split("=", 2)[1];
            String expiryDate = c[6].split("=", 2)[1].replaceAll("}", "");

            JLabel CustomerID = new JLabel();
            JLabel Name = new JLabel();
            JLabel Address = new JLabel();
            JLabel PhoneNumber = new JLabel();
            JLabel cardNumber = new JLabel();
            JLabel ccv = new JLabel();
            JLabel expires = new JLabel();

            j.add(CustomerID);
            j.add(Name);
            j.add(Address);
            j.add(PhoneNumber);
            j.add(cardNumber);
            j.add(ccv);
            j.add(expires);

            CustomerID.setText("Customer ID:"+customerID); //append the cost to the jlabels
            Name.setText("Customer name: "+customerName);
            Address.setText("Customer Address "+customerAddress);
            PhoneNumber.setText("Customer phone number: "+customerPhoneNumber);
            cardNumber.setText("Customer card number: "+customerCardNumber);
            ccv.setText("Card ccv: "+ccvNumber);
            expires.setText("Card expiry date: "+expiryDate);

            JButton delete = new JButton("Delete");
            j.add(delete);

            JButton printLodges = new JButton("Print Lodges");
            j.add(printLodges);

            delete.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    file.removeLineFromFile("Customer", customerID+":"+mappedValue);

                    jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
                }
            });

            printLodges.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    CustomerLodgesGUI customerLodgesGUI = new CustomerLodgesGUI(valueOf(customerID));
                }
            });

            jFrame.getContentPane().add(BorderLayout.CENTER, j);
            jFrame.setVisible(true);
        }
    }
    public <T> List<T> ArrayToList(T[] a) {
        return Arrays.stream(a).collect(Collectors.toList());
    }
}
package com.company.GUIS;

import com.company.CustomerPackage.Customer;
import com.company.FileHandlerImpl;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

import static java.lang.Integer.valueOf;

public class CustomerGUI { //the gui for creating a customer





    String customerString = "";

    Customer customer = new Customer();
    Integer customerID = customer.getCustomerID();
    public Integer getCustomerID() {
        return customerID;
    }

    public CustomerGUI(JPanel customer) {
        customer.setLayout(new GridLayout(7, 1)); //set the height as 8 rows, 1 col
        JLabel cnlabel = new JLabel("Enter customer name");
        JTextField cn = new JTextField(30);
        JLabel Addresslabel = new JLabel("Enter customer address");
        JTextField Address = new JTextField(30);
        JLabel PhoneNumberlabel = new JLabel("Enter customer phone number");
        JTextField PhoneNumber = new JTextField(14);
        JLabel cardNumberlabel = new JLabel("Enter customer card number");
        JTextField cardNumber = new JTextField(14);
        JLabel ccvlabel = new JLabel("Enter customer card ccv");
        JTextField ccv = new JTextField(3);
        JLabel expireslabel = new JLabel("Enter card expiry");
        JTextField expires = new JTextField(4);
        customer.add(cnlabel); customer.add(cn);
        customer.add(Addresslabel); customer.add(Address); customer.add(PhoneNumberlabel);
        customer.add(PhoneNumber); customer.add(cardNumberlabel);
        customer.add(cardNumber);customer.add(ccvlabel); customer.add(ccv); customer.add(expireslabel); customer.add(expires);
        JButton saveCustomer = new JButton("Save");
        customer.add(saveCustomer);

        saveCustomer.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                saveCustomer(cn.getText(),
                        Address.getText(),
                        valueOf(PhoneNumber.getText()),
                        valueOf(cardNumber.getText()),
                        valueOf(ccv.getText()),
                        valueOf(expires.getText()));
            }
        });
    }

    private void saveCustomer(String CustomerName, String Address, Integer PhoneNumber, Integer cardNumber, Integer ccv, Integer expiry)
    {
        customer.setBuyerName(CustomerName);
        customer.setAddress(Address);
        customer.setPhoneNumber(PhoneNumber);
        customer.setCardNumber(cardNumber);
        customer.setCcv(ccv);
        customer.setExpires(expiry);
        customerString = customer.toString();
        FileHandlerImpl file = new FileHandlerImpl();
        file.UniqueKeyWriteToFile("Customer", customer.toString(), customer.getCustomerID());
    }


}
package com.company.GUIS;

import com.company.FileHandlerImpl;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;
import java.util.Hashtable;
import java.util.Iterator;

public class CustomerLodgesGUI {
    FileHandlerImpl file = new FileHandlerImpl();

    public CustomerLodgesGUI(Integer CustomerID) {


        JFrame jFrame = new JFrame("Customer Lodges");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);
        JPanel lodges  = new JPanel();
        lodges.setLayout(new BoxLayout(lodges, BoxLayout.Y_AXIS));
        lodges.setOpaque(true);

        Hashtable<Integer, String> map = new Hashtable<Integer, String>();
        map = file.printLodgesOwnedByCustomer(CustomerID.toString());
        Iterator<Integer> itr = map.keySet().iterator();
        while(itr.hasNext())
        {
            lodges.setLayout(new GridLayout(map.keySet().size(), 10));
            Integer key = itr.next();
            String mappedValue = map.get(key);
            String[] c = mappedValue.split(",");
            String colour = c[0].split("=", 2)[1].replaceAll("'", "");
            String size = c[1].split("=", 2)[1].replaceAll("'", "");
            String type = c[2].split("=", 2)[1].replaceAll("'", "");
            String diy = c[3].split("=", 2)[1];
            String customerID = c[4].split("=", 2)[1];
            String cost = c[5].split("=", 2)[1];
            String costAddVAT = c[6].split("=", 2)[1];
            String total = c[7].split("=", 2)[1];
            String insurance = c[8].split("=", 2)[1].replaceAll("}", "");
            JLabel LodgeID = new JLabel();lodges.add(LodgeID);
            JLabel Colour = new JLabel(); lodges.add(Colour);
            JLabel Size = new JLabel();lodges.add(Size);
            JLabel Type = new JLabel();lodges.add(Type);
            JLabel DIY = new JLabel();lodges.add(DIY);
            JLabel customerIDL = new JLabel();lodges.add(customerIDL);
            JLabel Cost = new JLabel();lodges.add(Cost);
            JLabel CostAddVAT = new JLabel();lodges.add(CostAddVAT);
            JLabel Total = new JLabel();lodges.add(Total);
            JLabel Insurance = new JLabel();lodges.add(Insurance);
            LodgeID.setText("id: " + key.toString());
            Colour.setText("colour: " +colour);
            Size.setText("size: " + size);
            Type.setText("type: " + type);
            DIY.setText("DIY: " + diy);
            customerIDL.setText("Customer ID: " + customerID);
            Cost.setText("cost: " + cost);
            CostAddVAT.setText("cost add VAT: " + costAddVAT);
            Total.setText("total: " + total);
            Insurance.setText("insurance: £" + insurance);
            JButton delete = new JButton("Delete");
            lodges.add(delete);
            delete.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    file.removeLineFromFile("Lodges", key+":"+mappedValue);

                    jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
                }
            });
        }

        jFrame.getContentPane().add(BorderLayout.CENTER, lodges);
        jFrame.setVisible(true);

    }
}
package com.company.GUIS;

import com.company.FileHandlerImpl;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;
import java.util.ArrayList;
import java.util.Hashtable;
import java.util.Iterator;

import static java.lang.Integer.parseInt;
import static java.lang.Integer.valueOf;

public class CustomersGUI {



    public CustomersGUI() {

    }


    public void InitCustomers()
    {
        JFrame jFrame = new JFrame("Customer Lodges");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);

        JPanel j  = new JPanel();
        FileHandlerImpl file = new FileHandlerImpl();
        Hashtable<Integer, String> t = new Hashtable<>();
        t = file.readHashmapFromFile("Customer");

        Iterator<Integer> itr = t.keySet().iterator();
        while (itr.hasNext()) {
            j.setLayout(new GridLayout(t.keySet().size(), 9));
            Integer key = itr.next();
            String mappedValue = t.get(key);
            String[] c = mappedValue.split(",");
            String customerID = c[0].split("=", 2)[1];
            String customerName = c[1].split("=", 2)[1].replaceAll("'", "");
            String customerAddress = c[2].split("=", 2)[1].replaceAll("'", "");
            String customerPhoneNumber = c[3].split("=", 2)[1];
            String customerCardNumber = c[4].split("=", 2)[1];
            String ccvNumber = c[5].split("=", 2)[1];
            String expiryDate = c[6].split("=", 2)[1].replaceAll("}", "");

            JLabel CustomerID = new JLabel();
            JLabel Name = new JLabel();
            JLabel Address = new JLabel();
            JLabel PhoneNumber = new JLabel();
            JLabel cardNumber = new JLabel();
            JLabel ccv = new JLabel();
            JLabel expires = new JLabel();

            j.add(CustomerID);
            j.add(Name);
            j.add(Address);
            j.add(PhoneNumber);
            j.add(cardNumber);
            j.add(ccv);
            j.add(expires);

            CustomerID.setText("Customer ID:"+customerID); //append the cost to the jlabels
            Name.setText("Customer name: "+customerName);
            Address.setText("Customer Address "+customerAddress);
            PhoneNumber.setText("Customer phone number: "+customerPhoneNumber);
            cardNumber.setText("Customer card number: "+customerCardNumber);
            ccv.setText("Card ccv: "+ccvNumber);
            expires.setText("Card expiry date: "+expiryDate);



            JButton printLodges = new JButton("Print Lodges");
            j.add(printLodges);
            JButton delete = new JButton("Delete");
            j.add(delete);
            delete.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    file.removeLineFromFile("Customer", customerID+":"+mappedValue);

                    jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
                }
            });

            printLodges.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    CustomerLodgesGUI customerLodgesGUI = new CustomerLodgesGUI(valueOf(customerID));
                }
            });

            jFrame.getContentPane().add(BorderLayout.CENTER, j);
            jFrame.setVisible(true);
        }
    }
}
package com.company.GUIS;
import javax.swing.*;
import java.awt.*;

public class GUI {

    public void initGUI()
    {
        JFrame frame = new JFrame("Tre Gwyr Forest Products");
        frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
        frame.setSize(1000,800);

        JPanel mainPage = new JPanel();
        MainPageGUI mainPageGUI = new MainPageGUI(mainPage);

        JPanel customer = new JPanel();
        CustomerGUI customerGUI = new CustomerGUI(customer);


        JPanel lodge = new JPanel(); //create a panel for the lodge
        LodgesGUI lodgesGUI = new LodgesGUI(lodge);






        JTabbedPane tp = new JTabbedPane();
        tp.add("Home", mainPage);
        tp.add("Create a Customer", customer);
        tp.add("Create a lodge", lodge);

        frame.getContentPane().add(BorderLayout.CENTER, tp);
        frame.setVisible(true);
    }
}
package com.company.GUIS;

import com.company.FileHandlerImpl;
import com.company.Lodges.Types.BasicLodge;
import com.company.Lodges.Types.IntermediateLodge;
import com.company.Lodges.Types.LuxuryLodge;
import com.company.Lodges.Types.PlushLodge;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

import static java.lang.Integer.parseInt;

public class LodgesGUI {
    FileHandlerImpl file = new FileHandlerImpl();
    public LodgesGUI(JPanel lodge) {
        lodge.setLayout(new GridLayout(14, 1)); //set the height as 8 rows, 1 col
        JLabel cidlabel = new JLabel("Enter customer ID");
        JTextField cid = new JTextField(30);
        JLabel Lodges = new JLabel("Select a Lodge");
        String lodgeTypes[]={"basic","intermediate","plush","luxury"};
        JComboBox cb=new JComboBox(lodgeTypes);
        JLabel Size = new JLabel("Select a Size");
        String LodgeSizes[]={"small","medium","large"};
        JComboBox cb2=new JComboBox(LodgeSizes);
        JLabel Colour = new JLabel("Select a Colour");
        String LodgeColour []={"red","green","white", "grey"};
        JComboBox cb3 = new JComboBox(LodgeColour);

        JCheckBox checkbox1 = new JCheckBox("Are you going to build this DIY?");
        lodge.add(cidlabel); lodge.add(cid);
        lodge.add(Lodges); lodge.add(cb);//add the buttons, boxes, and combos to the panel
        lodge.add(Size); lodge.add(cb2);
        lodge.add(Colour); lodge.add(cb3);
        lodge.add(checkbox1);
        JButton saveLodge = new JButton("Save"); //create a save button
        JLabel cost = new JLabel();
        JLabel costAddVAT = new JLabel();
        JLabel Fitting = new JLabel();
        JLabel Total = new JLabel();
        JLabel Insurance = new JLabel();
        lodge.add(cost);
        lodge.add(costAddVAT);
        lodge.add(Fitting);
        lodge.add(Total);
        lodge.add(Insurance);

        lodge.add(saveLodge);

        saveLodge.addActionListener(new ActionListener(){ //listen to save button
            public void actionPerformed(ActionEvent e){ //action on save
                LodgeBuilder((String)cb.getItemAt(cb.getSelectedIndex()),
                        (String)cb2.getItemAt(cb2.getSelectedIndex()),
                        (String)cb3.getItemAt(cb3.getSelectedIndex()),
                        checkbox1.isSelected(),
                        cost, costAddVAT, Fitting, Total, Insurance, parseInt(cid.getText()));
            }
        });
    }
    public void updateCost(Double Cost, Double VAT, Double fitting, Double total, Double Insurance, JLabel c, JLabel v, JLabel f, JLabel t, JLabel i)
    {
        c.setText("Basic unit cost: " + Cost); //append the cost to the jlabels
        v.setText("Cost add VAT: " + VAT);
        f.setText("Fitting cost: " + fitting);
        t.setText("Total: " + total);
        i.setText("Insurance: " + Insurance);
    }

    public void LodgeBuilder(String LodgeType, String LodgeSize, String Colour, Boolean diy, JLabel c, JLabel v, JLabel f, JLabel t, JLabel in, Integer customerID)
    {
        if(customerID == null) return;

        switch (LodgeType) //quick switch and case to determine what lodge type has been selected
        {

            case "basic":
                BasicLodge b = new BasicLodge(Colour, LodgeSize, diy); //generate the object
                b.setCustomerID(customerID);
                b.generateLodgeID();
                updateCost(b.getCost(),b.CostAddVAT(),b.getFittingCost(),b.Total(),b.insuranceCost(b.Total()),c,v,f,t,in); //display the cost in the gui
                if(file.checkObjectExists("Lodges", b))
                {
                    System.out.println("an exact copy of this lodge exists in file");
                }
                file.UniqueKeyWriteToFile("Lodges", b.toString(),b.getLodgeID());
                break;

            case "intermediate":
                IntermediateLodge i = new IntermediateLodge(Colour, LodgeSize, diy);
                i.setCustomerID(customerID);
                i.generateLodgeID();
                updateCost(i.getCost(),i.CostAddVAT(),i.getFittingCost(),i.Total(),i.insuranceCost(i.Total()),c,v,f,t,in);
                if(file.checkObjectExists("Lodges", i))
                {
                    System.out.println("an exact copy of this lodge exists in file");
                }
                file.UniqueKeyWriteToFile("Lodges", i.toString(), i.getLodgeID());
                break;

            case "plush":
                PlushLodge p = new PlushLodge(Colour, LodgeSize, diy);
                p.setCustomerID(customerID);
                p.generateLodgeID();
                updateCost(p.getCost(),p.CostAddVAT(),p.getFittingCost(),p.Total(), p.insuranceCost(p.Total()),c,v,f,t,in);
                if(file.checkObjectExists("Lodges", p))
                {
                    System.out.println("an exact copy of this lodge exists in file");
                }
                file.UniqueKeyWriteToFile("Lodges", p.toString(), p.getLodgeID());
                break;

            case "luxury":
                LuxuryLodge l = new LuxuryLodge(Colour, LodgeSize, diy);
                l.setCustomerID(customerID);
                l.generateLodgeID();
                updateCost(l.getCost(),l.CostAddVAT(),l.getFittingCost(),l.Total(),l.insuranceCost(l.Total()),c,v,f,t,in);
                if(file.checkObjectExists("Lodges", l))
                {
                    System.out.println("an exact copy of this lodge exists in file");
                }
                file.UniqueKeyWriteToFile("Lodges", l.toString(), l.getLodgeID());
                break;
            default:


        }
    }
}
package com.company.GUIS;

import javax.swing.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

public class MainPageGUI {
    public MainPageGUI(JPanel main) {
        JButton bSortAndLoad = new JButton("Bubble sort and display customers");
        main.add(bSortAndLoad);

        JButton qSortAndLoad = new JButton("Quick sort and display customers");
        main.add(qSortAndLoad);

        JButton load = new JButton("Display customers");
        main.add(load);

        JButton lodges = new JButton("Display Lodges");
        main.add(lodges);

        JButton updateLodges = new JButton("Update a lodge");
        main.add(updateLodges);

        JButton updateCustomer = new JButton("Update a customer record");
        main.add(updateCustomer);


        lodges.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                AllLodgesGUI allLodgesGUI = new AllLodgesGUI();
            }
        });
        updateCustomer.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                UpdateCustomerGUI updateCustomerGUI = new UpdateCustomerGUI();
            }
        });

        updateLodges.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                UpdateLodgeGUI updateLodgeGUI = new UpdateLodgeGUI();
            }
        });

        qSortAndLoad.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                qSortCustomersGUI qSortCustomersGUI = new qSortCustomersGUI();
            }
        });
        bSortAndLoad.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                bSortCustomersGUI bSortCustomersGUI= new bSortCustomersGUI();
            }
        });

        load.addActionListener(new ActionListener() {
            public void actionPerformed(ActionEvent e)
            {
                CustomersGUI customersGUI = new CustomersGUI();
                customersGUI.InitCustomers();
            }
        });
    }
}
package com.company.GUIS;

import com.company.FileHandlerImpl;
import com.company.SortingAlgorithms.QuickSort;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;
import java.util.Hashtable;
import java.util.Iterator;
import java.util.Set;

import static java.lang.Integer.valueOf;

public class qSortCustomersGUI {
    QuickSort q = new QuickSort();

    public qSortCustomersGUI() {
        JFrame jFrame = new JFrame("Customer Lodges");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);

        JPanel j  = new JPanel();
        FileHandlerImpl file = new FileHandlerImpl();
        Hashtable<Integer, String> t = new Hashtable<>();
        t = file.readHashmapFromFile("Customer");

        Set<Integer> keys = t.keySet();

        int[] keyArray = new int[keys.size()];
        Integer i = 0;
        for(Integer key: keys)
        {
            keyArray[i] = key;
            i++;
        }

        q.quickSort(keyArray, 0, keys.size()-1);

        for(int x = 0; x < keyArray.length; x++)
        {
            j.setLayout(new GridLayout(t.keySet().size(), 9));
            String mappedValue = t.get(keyArray[x]);
            String[] c = mappedValue.split(",");
            String customerID = c[0].split("=", 2)[1];
            String customerName = c[1].split("=", 2)[1].replaceAll("'", "");
            String customerAddress = c[2].split("=", 2)[1].replaceAll("'", "");
            String customerPhoneNumber = c[3].split("=", 2)[1];
            String customerCardNumber = c[4].split("=", 2)[1];
            String ccvNumber = c[5].split("=", 2)[1];
            String expiryDate = c[6].split("=", 2)[1].replaceAll("}", "");

            JLabel CustomerID = new JLabel();
            JLabel Name = new JLabel();
            JLabel Address = new JLabel();
            JLabel PhoneNumber = new JLabel();
            JLabel cardNumber = new JLabel();
            JLabel ccv = new JLabel();
            JLabel expires = new JLabel();

            j.add(CustomerID);
            j.add(Name);
            j.add(Address);
            j.add(PhoneNumber);
            j.add(cardNumber);
            j.add(ccv);
            j.add(expires);

            CustomerID.setText("Customer ID:"+customerID); //append the cost to the jlabels
            Name.setText("Customer name: "+customerName);
            Address.setText("Customer Address "+customerAddress);
            PhoneNumber.setText("Customer phone number: "+customerPhoneNumber);
            cardNumber.setText("Customer card number: "+customerCardNumber);
            ccv.setText("Card ccv: "+ccvNumber);
            expires.setText("Card expiry date: "+expiryDate);

            JButton delete = new JButton("Delete");
            j.add(delete);

            JButton printLodges = new JButton("Print Lodges");
            j.add(printLodges);

            delete.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    file.removeLineFromFile("Customer", customerID+":"+mappedValue);

                    jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
                }
            });

            printLodges.addActionListener(new ActionListener()
            {
                public void actionPerformed(ActionEvent e)
                {
                    CustomerLodgesGUI customerLodgesGUI = new CustomerLodgesGUI(valueOf(customerID));
                }
            });

            jFrame.getContentPane().add(BorderLayout.CENTER, j);
            jFrame.setVisible(true);
        }

    }
}
package com.company.GUIS;

import com.company.CustomerPackage.Customer;
import com.company.FileHandlerImpl;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;

import static java.lang.Integer.valueOf;

public class UpdateCustomerGUI
{
    public UpdateCustomerGUI() {

        JFrame jFrame = new JFrame("Update Customer");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);

        JPanel customer  = new JPanel();

        customer.setLayout(new GridLayout(15, 1)); //set the height as 8 rows, 1 col
        JLabel cidlabel = new JLabel("Enter customer ID");
        JTextField cid = new JTextField(30);
        JLabel cnlabel = new JLabel("Enter customer name");
        JTextField cn = new JTextField(30);
        JLabel Addresslabel = new JLabel("Enter customer address");
        JTextField Address = new JTextField(30);
        JLabel PhoneNumberlabel = new JLabel("Enter customer phone number");
        JTextField PhoneNumber = new JTextField(14);
        JLabel cardNumberlabel = new JLabel("Enter customer card number");
        JTextField cardNumber = new JTextField(14);
        JLabel ccvlabel = new JLabel("Enter customer card ccv");
        JTextField ccv = new JTextField(3);
        JLabel expireslabel = new JLabel("Enter card expiry");
        JTextField expires = new JTextField(4);
        customer.add(cidlabel);customer.add(cid);
        customer.add(cnlabel); customer.add(cn);
        customer.add(Addresslabel); customer.add(Address); customer.add(PhoneNumberlabel);
        customer.add(PhoneNumber); customer.add(cardNumberlabel);
        customer.add(cardNumber);customer.add(ccvlabel); customer.add(ccv); customer.add(expireslabel); customer.add(expires);
        JButton saveCustomer = new JButton("Update");
        customer.add(saveCustomer);

        saveCustomer.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                updateCustomer(valueOf(cid.getText()),
                        cn.getText(),
                        Address.getText(),
                        valueOf(PhoneNumber.getText()),
                        valueOf(cardNumber.getText()),
                        valueOf(ccv.getText()),
                        valueOf(expires.getText()));
                jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
            }
        });
        jFrame.getContentPane().add(BorderLayout.CENTER, customer);
        jFrame.setVisible(true);
    }
    private void updateCustomer(Integer customerID, String CustomerName, String Address, Integer PhoneNumber, Integer cardNumber, Integer ccv, Integer expiry)
    {
        FileHandlerImpl file = new FileHandlerImpl();
        Customer customer = new Customer();
        customer.setCustomerID(customerID);
        customer.setBuyerName(CustomerName);
        customer.setAddress(Address);
        customer.setPhoneNumber(PhoneNumber);
        customer.setCardNumber(cardNumber);
        customer.setCcv(ccv);
        customer.setExpires(expiry);
        file.findAndReplaceByKey("Customer", customerID, customer.toString());
    }
}
package com.company.GUIS;


import com.company.CustomerPackage.Customer;
import com.company.FileHandlerImpl;
import com.company.Lodges.Types.BasicLodge;
import com.company.Lodges.Types.IntermediateLodge;
import com.company.Lodges.Types.LuxuryLodge;
import com.company.Lodges.Types.PlushLodge;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;

import static java.lang.Integer.parseInt;
import static java.lang.Integer.valueOf;

public class UpdateLodgeGUI {
    public UpdateLodgeGUI()
    {

        JFrame jFrame = new JFrame("Update Lodge");
        jFrame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE);
        jFrame.setSize(1200,800);

        JPanel lodge  = new JPanel();

        lodge.setLayout(new GridLayout(16, 1)); //set the height as 8 rows, 1 col
        JLabel lidlabel = new JLabel("Enter Lodge ID");
        JTextField lid = new JTextField(30);
        JLabel cidlabel = new JLabel("Enter customer ID");
        JTextField cid = new JTextField(30);
        JLabel Lodges = new JLabel("Select a Lodge");
        String lodgeTypes[]={"basic","intermediate","plush","luxury"};
        JComboBox cb=new JComboBox(lodgeTypes);
        JLabel Size = new JLabel("Select a Size");
        String LodgeSizes[]={"small","medium","large"};
        JComboBox cb2=new JComboBox(LodgeSizes);
        JLabel Colour = new JLabel("Select a Colour");
        String LodgeColour []={"red","green","white", "grey"};
        JComboBox cb3 = new JComboBox(LodgeColour);

        JCheckBox checkbox1 = new JCheckBox("Are you going to build this DIY?");
        lodge.add(lidlabel); lodge.add(lid);
        lodge.add(cidlabel); lodge.add(cid);
        lodge.add(Lodges); lodge.add(cb);//add the buttons, boxes, and combos to the panel
        lodge.add(Size); lodge.add(cb2);
        lodge.add(Colour); lodge.add(cb3);
        lodge.add(checkbox1);
        JButton update = new JButton("Update"); //create a save button
        JLabel cost = new JLabel();
        JLabel costAddVAT = new JLabel();
        JLabel Fitting = new JLabel();
        JLabel Total = new JLabel();
        lodge.add(cost);
        lodge.add(costAddVAT);
        lodge.add(Fitting);
        lodge.add(Total);

        lodge.add(update);

        update.addActionListener(new ActionListener()
        {
            public void actionPerformed(ActionEvent e)
            {
                updateLodge(valueOf(lid.getText()),(String)cb.getItemAt(cb.getSelectedIndex()),
                        (String)cb2.getItemAt(cb2.getSelectedIndex()),
                        (String)cb3.getItemAt(cb3.getSelectedIndex()),
                        checkbox1.isSelected(),
                        cost, costAddVAT, Fitting, Total, parseInt(cid.getText()));
                jFrame.dispatchEvent(new WindowEvent(jFrame, WindowEvent.WINDOW_CLOSING));
            }
        });
        jFrame.getContentPane().add(BorderLayout.CENTER, lodge);
        jFrame.setVisible(true);
    }
    public void updateCost(Double Cost, Double VAT, Double fitting, Double total, JLabel c, JLabel v, JLabel f, JLabel t)
    {
        c.setText("Basic unit cost: " + Cost); //append the cost to the jlabels
        v.setText("Cost add VAT: " + VAT);
        f.setText("Fitting cost: " + fitting);
        t.setText("Total: " + total);
    }
    private void updateLodge(Integer LodgeID, String LodgeType, String LodgeSize, String Colour, Boolean diy, JLabel c, JLabel v, JLabel f, JLabel t, Integer customerID)
    {
        FileHandlerImpl file = new FileHandlerImpl();

        if(customerID == null) return;

        switch (LodgeType) //quick switch and case to determine what lodge type has been selected
        {

            case "basic":
                BasicLodge b = new BasicLodge(Colour, LodgeSize, diy); //generate the object
                b.setCustomerID(customerID);
                updateCost(b.getCost(),b.CostAddVAT(),b.getFittingCost(),b.Total(),c,v,f,t); //display the cost in the gui
                file.findAndReplaceByKey("Lodges", LodgeID, b.toString());
                break;

            case "intermediate":
                IntermediateLodge i = new IntermediateLodge(Colour, LodgeSize, diy);
                i.setCustomerID(customerID);
                updateCost(i.getCost(),i.CostAddVAT(),i.getFittingCost(),i.Total(),c,v,f,t);
                file.findAndReplaceByKey("Lodges", LodgeID, i.toString());
                break;

            case "plush":
                PlushLodge p = new PlushLodge(Colour, LodgeSize, diy);
                p.setCustomerID(customerID);
                updateCost(p.getCost(),p.CostAddVAT(),p.getFittingCost(),p.Total(),c,v,f,t);
                file.findAndReplaceByKey("Lodges", LodgeID, p.toString());
                break;

            case "luxury":
                LuxuryLodge l = new LuxuryLodge(Colour, LodgeSize, diy);
                l.setCustomerID(customerID);
                updateCost(l.getCost(),l.CostAddVAT(),l.getFittingCost(),l.Total(),c,v,f,t);
                file.findAndReplaceByKey("Lodges", LodgeID, l.toString());
                break;
            default:


        }
    }

}
package com.company.Lodges;

import java.util.Objects;

public abstract class Lodge {
    private Integer lodgeID;
    private String colour;
    private String Size;
    private Boolean DIY;
    private Integer CustomerID;
    private static Double fittingCost = 10000.0;
    private static Double SmallCostMultiplier = 1.0;
    private static Double MediumCostMultiplier = 1.2;
    private static Double LargeCostMultiplier = 1.5;

    public Lodge(String colour, String size, Boolean DIY)
    {
        this.colour = colour;
        Size = size;
        this.DIY = DIY;
    }
    @Override
    public String toString() {
        return "Lodge{" +
                "colour='" + colour + '\'' +
                ",Size='" + Size + '\'' +
                ",DIY=" + DIY +
                ",CustomerID=" + CustomerID +
                '}';
    }
    public Integer getLodgeID() {
        return lodgeID;
    }

    public void setLodgeID(Integer lodgeID) {
        this.lodgeID = lodgeID;
    }

    public void generateLodgeID()
    {
        lodgeID = (int)(Math.random() * 10000 - 1 + 1) + 1; //random number between 1-10000
    }

    public Double addVAT(double cost)
    {
        return cost * 1.2;
    }

    public Double insuranceCost(Double propertyValue)
    {
        Double insuranceExposureUnit = 10000.0; //a calculation i found on google for estimating insurance cost
        return propertyValue / insuranceExposureUnit;
    }

    private Double standardFittingCost()
    {
        return DIY ? 0.0 : fittingCost; //if diy true then 0.0 else fitting cost
    }

    public Double getFittingCost()
    {
        if(getSize().compareTo("small") == 0)
        {
            return standardFittingCost() * getSmallCostMultiplier();
        }
        if(getSize().compareTo("medium") == 0)
        {
            return standardFittingCost() * getMediumCostMultiplier();
        }
        if(getSize().compareTo("large") == 0)
        {
            return standardFittingCost() * getLargeCostMultiplier();
        }
        return 0.0;
    }


    @Override
    public boolean equals(Object o) {
        if (this == o) return true;
        if (o == null || getClass() != o.getClass()) return false;
        Lodge lodge = (Lodge) o;
        return Objects.equals(colour, lodge.colour) && Objects.equals(Size, lodge.Size) && Objects.equals(DIY, lodge.DIY) && Objects.equals(CustomerID, lodge.CustomerID);
    }

    @Override
    public int hashCode() {
        return Objects.hash(colour, Size, DIY, CustomerID);
    }

    public String getColour() {
        return colour;
    }

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

    public String getSize() {
        return Size;
    }

    public void setSize(String size) {
        Size = size;
    }

    public Boolean getDIY() {
        return DIY;
    }

    public void setDIY(Boolean DIY) {
        this.DIY = DIY;
    }

    public Integer getCustomerID() {
        return CustomerID;
    }

    public void setCustomerID(Integer customerID) {
        CustomerID = customerID;
    }



    public static Double getSmallCostMultiplier() {
        return SmallCostMultiplier;
    }

    public static Double getMediumCostMultiplier() {
        return MediumCostMultiplier;
    }

    public static Double getLargeCostMultiplier() {
        return LargeCostMultiplier;
    }



}
package com.company.Lodges.Types;

import com.company.Lodges.Lodge;

import java.util.Objects;

public class BasicLodge extends Lodge
{
    private static Double Cost = 20000.00;
    private static String type = "basic";

    public BasicLodge(String colour, String size, Boolean DIY) {
        super(colour, size, DIY);
    }
    @Override
    public String toString() {
        return "Lodge{" +
                "colour='" + getColour() + '\'' +
                ",Size='" + getSize() + '\'' +
                ",Type='" + type + '\'' +
                ",DIY=" + getDIY() +
                ",CustomerID=" + getCustomerID() +
                ",Cost=" + getCost() +
                ",CostAddVAT=" + CostAddVAT() +
                ",Total=" + Total() +
                ",Insurance="+ insuranceCost(Total()) +
                '}';
    }
    public Double getCost()
    {
        if(super.getSize().compareTo("small") == 0)
        {
            return Cost * super.getSmallCostMultiplier();
        }
        if(super.getSize().compareTo("medium") == 0)
        {
            return Cost * super.getMediumCostMultiplier();
        }
        if(super.getSize().compareTo("large") == 0)
        {
            return Cost * super.getLargeCostMultiplier();
        }
        return 0.0;
    }


    @Override
    public boolean equals(Object o)
    {
        if (this == o) return true;
        if (o == null || getClass() != o.getClass()) return false;
        BasicLodge lodge = (BasicLodge) o;
        return Objects.equals(getColour(), lodge.getColour())
                && Objects.equals(getSize(), lodge.getSize())
                && Objects.equals(getDIY(), lodge.getDIY())
                && Objects.equals(getCustomerID(), lodge.getCustomerID())
                && Objects.equals(getCost(), lodge.getCost())
                && Objects.equals(CostAddVAT(), lodge.CostAddVAT())
                && Objects.equals(Total(), lodge.Total())
                && Objects.equals(getType(), lodge.getType());

    }
    @Override
    public int hashCode() {
        return Objects.hash(getColour(), getSize(), getDIY(), getCustomerID(), getCost(), CostAddVAT(), Total(), getType());
    }


    public static String getType() {
        return type;
    }



    public Double CostAddVAT()
    {
        return super.addVAT(getCost());
    }

    public Double Total()
    {
        if(super.getDIY())
        {
            return CostAddVAT();
        }
        else
        {
            return super.addVAT(getCost() + getFittingCost());
        }
    }

}
package com.company.Lodges.Types;

import com.company.Lodges.Lodge;

import java.util.Objects;

public class IntermediateLodge extends Lodge
{
    private static Double Cost = 30000.0;
    private static String type = "intermediate";

    public IntermediateLodge(String colour, String size, Boolean DIY) {
        super(colour, size, DIY);
    }

    @Override
    public String toString() {
        return "Lodge{" +
                "colour='" + getColour() + '\'' +
                ",Size='" + getSize() + '\'' +
                ",Type='" + type + '\'' +
                ",DIY=" + getDIY() +
                ",CustomerID=" + getCustomerID() +
                ",Cost=" + getCost() +
                ",CostAddVAT=" + CostAddVAT() +
                ",Total=" + Total() +
                ",Insurance="+ insuranceCost(Total()) +
                '}';
    }
    @Override
    public boolean equals(Object o)
    {
        if (this == o) return true;
        if (o == null || getClass() != o.getClass()) return false;
        IntermediateLodge lodge = (IntermediateLodge) o;
        return Objects.equals(getColour(), lodge.getColour())
                && Objects.equals(getSize(), lodge.getSize())
                && Objects.equals(getDIY(), lodge.getDIY())
                && Objects.equals(getCustomerID(), lodge.getCustomerID())
                && Objects.equals(getCost(), lodge.getCost())
                && Objects.equals(CostAddVAT(), lodge.CostAddVAT())
                && Objects.equals(Total(), lodge.Total())
                && Objects.equals(getType(), lodge.getType());

    }
    @Override
    public int hashCode() {
        return Objects.hash(getColour(), getSize(), getDIY(), getCustomerID(), getCost(), CostAddVAT(), Total(), getType());
    }

    public static String getType() {
        return type;
    }

    public Double getCost()
    {
        if(super.getSize().compareTo("small") == 0)
        {
            return Cost * getSmallCostMultiplier();
        }
        if(super.getSize().compareTo("medium") == 0)
        {
            return Cost * getMediumCostMultiplier();
        }
        if(super.getSize().compareTo("large") == 0)
        {
            return Cost * getLargeCostMultiplier();
        }
        return 0.0;
    }

    public Double CostAddVAT()
    {
        return super.addVAT(getCost());
    }

    public Double Total()
    {
        if(super.getDIY())
        {
            return CostAddVAT();
        }
        else
        {
            return super.addVAT(getCost() + getFittingCost());
        }
    }

}
package com.company.Lodges.Types;

import com.company.Lodges.Lodge;

import java.util.Objects;

public class LuxuryLodge extends Lodge {
    private static Double Cost = 45000.0;
    private static String type = "luxury";

    public LuxuryLodge(String colour, String size, Boolean DIY) {
        super(colour, size, DIY);
    }

    @Override
    public String toString() {
        return "Lodge{" +
                "colour='" + getColour() + '\'' +
                ",Size='" + getSize() + '\'' +
                ",Type='" + type + '\'' +
                ",DIY=" + getDIY() +
                ",CustomerID=" + getCustomerID() +
                ",Cost=" + getCost() +
                ",CostAddVAT=" + CostAddVAT() +
                ",Total=" + Total() +
                ",Insurance="+ insuranceCost(Total()) +
                '}';
    }

    @Override
    public boolean equals(Object o)
    {
        if (this == o) return true;
        if (o == null || getClass() != o.getClass()) return false;
        LuxuryLodge lodge = (LuxuryLodge) o;
        return Objects.equals(getColour(), lodge.getColour())
                && Objects.equals(getSize(), lodge.getSize())
                && Objects.equals(getDIY(), lodge.getDIY())
                && Objects.equals(getCustomerID(), lodge.getCustomerID())
                && Objects.equals(getCost(), lodge.getCost())
                && Objects.equals(CostAddVAT(), lodge.CostAddVAT())
                && Objects.equals(Total(), lodge.Total())
                && Objects.equals(getType(), lodge.getType());

    }
    @Override
    public int hashCode() {
        return Objects.hash(getColour(), getSize(), getDIY(), getCustomerID(), getCost(), CostAddVAT(), Total(), getType());
    }
    public static String getType() {
        return type;
    }

    public Double getCost()
    {
        if(super.getSize().compareTo("small") == 0)
        {
            return Cost * getSmallCostMultiplier();
        }
        if(super.getSize().compareTo("medium") == 0)
        {
            return Cost * getMediumCostMultiplier();
        }
        if(super.getSize().compareTo("large") == 0)
        {
            return Cost * getLargeCostMultiplier();
        }
        return 0.0;
    }

    public Double CostAddVAT()
    {
        return super.addVAT(getCost());
    }

    public Double Total()
    {
        if(super.getDIY())
        {
            return CostAddVAT();
        }
        else
        {
            return super.addVAT(getCost() + getFittingCost());
        }
    }
}
package com.company.Lodges.Types;

import com.company.Lodges.Lodge;

import java.util.Objects;

public class PlushLodge extends Lodge {
    private static Double Cost = 35000.0;
    private static String type = "plush";

    public PlushLodge(String colour, String size, Boolean DIY) {
        super(colour, size, DIY);
    }


    @Override
    public String toString() {
        return "Lodge{" +
                "colour='" + getColour() + '\'' +
                ",Size='" + getSize() + '\'' +
                ",Type='" + type + '\'' +
                ",DIY=" + getDIY() +
                ",CustomerID=" + getCustomerID() +
                ",Cost=" + getCost() +
                ",CostAddVAT=" + CostAddVAT() +
                ",Total=" + Total() +
                ",Insurance="+ insuranceCost(Total()) +
                '}';
    }

    @Override
    public boolean equals(Object o)
    {
        if (this == o) return true;
        if (o == null || getClass() != o.getClass()) return false;
        PlushLodge lodge = (PlushLodge) o;
        return Objects.equals(getColour(), lodge.getColour())
                && Objects.equals(getSize(), lodge.getSize())
                && Objects.equals(getDIY(), lodge.getDIY())
                && Objects.equals(getCustomerID(), lodge.getCustomerID())
                && Objects.equals(getCost(), lodge.getCost())
                && Objects.equals(CostAddVAT(), lodge.CostAddVAT())
                && Objects.equals(Total(), lodge.Total())
                && Objects.equals(getType(), lodge.getType());

    }
    @Override
    public int hashCode() {
        return Objects.hash(getColour(), getSize(), getDIY(), getCustomerID(), getCost(), CostAddVAT(), Total(), getType());
    }

    public static String getType() {
        return type;
    }

    public Double getCost()
    {
        if(super.getSize().compareTo("small") == 0)
        {
            return Cost * getSmallCostMultiplier();
        }
        if(super.getSize().compareTo("medium") == 0)
        {
            return Cost * getMediumCostMultiplier();
        }
        if(super.getSize().compareTo("large") == 0)
        {
            return Cost * getLargeCostMultiplier();
        }
        return 0.0;
    }

    public Double CostAddVAT()
    {
        return super.addVAT(getCost());
    }

    public Double Total()
    {
        if(super.getDIY())
        {
            return CostAddVAT();
        }
        else
        {
            return super.addVAT(getCost() + getFittingCost());
        }
    }


}
package com.company;
import java.util.Hashtable;
public interface FileHandler
{
    void createFile(String filename);
    void WriteHashMapItemToFile(String filename, String text, Integer key);
    Hashtable<Integer, String> readHashmapFromFile(String filename);
    void UniqueKeyWriteToFile(String filename, String text, Integer key);
    Boolean keyExistsInFile(String filename, Integer text);
    Boolean removeLineFromFile(String filename, String text);
    Boolean findAndReplace(String filename, String Target, String text);
    Boolean findAndReplaceByKey(String filename, Integer key, String text);
    void deleteFile(String filename);
    Hashtable<Integer, String> printLodgesOwnedByCustomer(String customerID);

    Boolean checkObjectExists(String filename, Object o);
    Boolean classComparisonByHashCode(Object o, Object t);
    Boolean classComparisonByEqualsFunction(Object o, Object t);
}
package com.company;

import com.company.Lodges.Types.BasicLodge;
import com.company.Lodges.Types.IntermediateLodge;
import com.company.Lodges.Types.LuxuryLodge;
import com.company.Lodges.Types.PlushLodge;

import java.io.*;
import java.util.*;

import static java.lang.Boolean.parseBoolean;
import static java.lang.Integer.valueOf;

public class FileHandlerImpl implements FileHandler{

    @Override
    public void createFile(String filename)
    {
        try{
            File myFile = new File(filename);
            if(myFile.createNewFile())
            {
                System.out.println("create a file: " + myFile.getName());
            }
            else
            {
                System.out.println("File already exists");
            }
        }
        catch (IOException e)
        {
            System.out.println("An error has occured");
            e.printStackTrace();
        }
    }


    @Override
    public void WriteHashMapItemToFile(String filename, String text, Integer key) {
        try{
            BufferedWriter writer = new BufferedWriter(new FileWriter(filename, true));
            writer.append(key+":"+text); //typical format of key seperated by colon
            writer.append('\n');
            writer.close();
        }
        catch (IOException e)
        {
            System.out.println("An error has occured");
            e.printStackTrace();
        }
    }

    @Override
    public Hashtable<Integer, String> readHashmapFromFile(String filename) {
        Hashtable<Integer, String> map = new Hashtable<Integer, String>();
        try {
        String line;
        BufferedReader reader = new BufferedReader(new FileReader(filename));
        while ((line = reader.readLine()) != null) {//while not eof
            String[] parts = line.split(":", 2);//split the line where there is a colon, into two parts
            if (parts.length >= 2) { //if theres not more than two parts of the line
                Integer key = Integer.parseInt(parts[0]);//split the first half of the array as the key
                String value = parts[1];//split the second half of the array as the value
                map.put(key, value);//put both key and value into a map
            } else {
                System.out.println("ignoring line: " + line);
            }
        }
        reader.close();
         }
        catch (IOException e) {
            e.printStackTrace();
        }
        return map;
    }

    @Override
    public void UniqueKeyWriteToFile(String filename, String text, Integer key)
    {
        if(keyExistsInFile(filename, key))
        {
            System.out.println("Already exists in the file");
        }
        else
        {
            WriteHashMapItemToFile(filename, text, key);
        }
    }

    @Override
    public Boolean keyExistsInFile(String filename, Integer searchKey) { //reads the file in, then iterates through the file, at each line it splits by the : to two parts,
        ArrayList<String> file = new ArrayList<>();                //then compares the first part with the search criteria
        try{
            File myFile = new File(filename);
            Scanner fileRead = new Scanner(myFile);
            while(fileRead.hasNextLine())
            {
                String fileText= fileRead.nextLine();
                file.add(fileText);
            }
            fileRead.close();
        }
        catch (FileNotFoundException e)
        {
            System.out.println("An error has occured " + e);
            e.printStackTrace();
        }

        Iterator<String> files = file.iterator();

        while(files.hasNext())
        {
            String next = files.next();
            String[] parts = next.split(":", 2);//split the line where there is a colon, into two parts
            if (parts.length >= 2) { //if theres not more than two parts of the line
                Integer key = Integer.parseInt(parts[0]);//split the first half of the array as the key

                if(key.equals(searchKey))
                {
                    return true;
                }

            } else {
                System.out.println("Invalid line format");
            }
        }
        return false;
    }

    @Override
    public Boolean removeLineFromFile(String filename, String text)
    {
        try
        {
            File inputFile = new File(filename);
            File tempFile = new File("myTempFile");

            BufferedReader r = new BufferedReader(new FileReader(inputFile)); //read file in
            BufferedWriter w = new BufferedWriter(new FileWriter(tempFile)); //write to new file

            String currentLine;

            while((currentLine = r.readLine()) != null) {
                String trimmedLine = currentLine.trim();
                if(trimmedLine.equals(text)) continue; //if equal to search criteria, skip over it

                w.write(currentLine + System.getProperty("line.separator"));
            }
            w.close();
            r.close();
            inputFile.delete();
            boolean successful = tempFile.renameTo(inputFile); //rename new file to oldfile name
            return successful;
        }
        catch (IOException e)
                
        {
            System.out.println(e);
            return false;
        }
    }
    @Override
    public Boolean findAndReplace(String filename, String Target, String text)
    {
        try
        {
            File inputFile = new File(filename);
            File tempFile = new File("myTempFile");

            BufferedReader r = new BufferedReader(new FileReader(inputFile)); //read file in
            BufferedWriter w = new BufferedWriter(new FileWriter(tempFile)); //write to new file

            String currentLine;

            while((currentLine = r.readLine()) != null) {
                String trimmedLine = currentLine.trim();
                if(trimmedLine.equals(Target))
                {
                    w.write(text + System.getProperty("line.separator"));
                    continue;
                }

                w.write(currentLine + System.getProperty("line.separator"));
            }
            w.close();
            r.close();
            inputFile.delete();
            boolean successful = tempFile.renameTo(inputFile); //rename new file to oldfile name
            return successful;
        }
        catch (IOException e)
        {
            System.out.println(e);
            return false;
        }
    }

    @Override
    public Boolean findAndReplaceByKey(String filename, Integer key, String text) {
        try
        {
            File inputFile = new File(filename);
            File tempFile = new File("myTempFile");

            BufferedReader r = new BufferedReader(new FileReader(inputFile)); //read file in
            BufferedWriter w = new BufferedWriter(new FileWriter(tempFile)); //write to new file

            String currentLine;

            while((currentLine = r.readLine()) != null) {
                String trimmedLine = currentLine.trim();
                String[] parts = trimmedLine.split(":", 2);//split the line where there is a colon, into two parts
                if (parts.length >= 2)
                { //if theres not more than two parts of the line
                    Integer skey = Integer.parseInt(parts[0]);//split the first half of the array as the key
                    if(skey.equals(key))
                    {
                        w.write(key + ":" +text + System.getProperty("line.separator")); //typical format of key seperated by colon
                        continue;
                    }
                }
                else
                {
                    System.out.println("Invalid line format");
                }

                w.write(currentLine + System.getProperty("line.separator"));
            }
            w.close();//close the writer and reader
            r.close();
            inputFile.delete(); //delete the original file
            boolean successful = tempFile.renameTo(inputFile); //rename new file to oldfile name
            return successful;
        }
        catch (IOException e)
        {
            System.out.println(e);
            return false;
        }
    }

    @Override
    public void deleteFile(String filename)
    {
        File myFile = new File(filename);
        if(myFile.delete())
        {
            System.out.println("Did the delete");
        }
        else
        {
            System.out.println("Did not do the delete");
        }
    }

    @Override
    public Hashtable<Integer, String> printLodgesOwnedByCustomer(String customerID) {
        ArrayList<String> file = new ArrayList<>();                //then compares the first part with the search criteria
        Hashtable<Integer, String> map = new Hashtable<Integer, String>();
        try{
            File myFile = new File("Lodges");
            Scanner fileRead = new Scanner(myFile);
            while(fileRead.hasNextLine())
            {
                String fileText= fileRead.nextLine();
                file.add(fileText);
            }
            fileRead.close();
        }
        catch (FileNotFoundException e)
        {
            System.out.println("An error has occured " + e);
            e.printStackTrace();
        }

        Iterator<String> files = file.iterator();

        while(files.hasNext())
        {
            String next = files.next();
            String[] parts = next.split(":", 2);//split the line where there is a colon, into two parts
            if (parts.length >= 2) { //if theres not more than two parts of the line
                Integer key = Integer.parseInt(parts[0]);//split the first half of the array as the key
                String value = parts[1];//split the second half of the array as the value
                String[] c = value.split(",");
                String CustomerID = c[4].split("=", 2)[1];
                if(CustomerID.equals(customerID) || CustomerID.compareTo(customerID) == 0)      //using equals and compare to
                {
                    map.put(key, value);
                }
            } else {
                System.out.println("Invalid line format");
            }
        }
        return map;
    }

    @Override
    public Boolean checkObjectExists(String filename,Object o) {
        ArrayList<String> file = new ArrayList<>();                //then compares the first part with the search criteria
        try{
            File myFile = new File(filename);
            Scanner fileRead = new Scanner(myFile);
            while(fileRead.hasNextLine())
            {
                String fileText = fileRead.nextLine();
                file.add(fileText);
            }
            fileRead.close();
        }
        catch (FileNotFoundException e)
        {
            System.out.println("An error has occured " + e);
            e.printStackTrace();
        }

        Iterator<String> files = file.iterator();

        while(files.hasNext())
        {
            String next = files.next();
            String[] parts = next.split(":", 2);//split the line where there is a colon, into two parts
            if (parts.length >= 2) { //if theres not more than two parts of the line
                Integer key = Integer.parseInt(parts[0]);//split the first half of the array as the key
                String value = parts[1];//split the second half of the array as the value
                String[] c = value.split(",");
                String colour = c[0].split("=", 2)[1].replaceAll("'", "");
                String size = c[1].split("=", 2)[1].replaceAll("'", "");
                String type = c[2].split("=", 2)[1].replaceAll("'", "");
                String diy = c[3].split("=", 2)[1];
                String customerID = c[4].split("=", 2)[1];
                switch (type) //quick switch and case to determine what lodge type has been selected
                {
                    case "basic":
                        BasicLodge b = new BasicLodge(colour, size, parseBoolean(diy)); //generate the object
                        b.setCustomerID(valueOf(customerID));
                        if(classComparisonByHashCode(b, o))
                            return true;
                        break;

                    case "intermediate":
                        IntermediateLodge i = new IntermediateLodge(colour, size, parseBoolean(diy));
                        i.setCustomerID(valueOf(customerID));
                        if(classComparisonByHashCode(i, o))
                            return true;
                        break;

                    case "plush":
                        PlushLodge p = new PlushLodge(colour, size, parseBoolean(diy));
                        p.setCustomerID(valueOf(customerID));
                        if(classComparisonByHashCode(p, o))
                            return true;

                        break;

                    case "luxury":
                        LuxuryLodge l = new LuxuryLodge(colour, size, parseBoolean(diy));
                        l.setCustomerID(valueOf(customerID));
                        if(classComparisonByHashCode(l, o))
                            return true;
                        break;
                    default:
                }

            } else {
                System.out.println("Invalid line format");
            }
        }
        return false;
    }

    @Override
    public Boolean classComparisonByHashCode(Object o, Object t)
    {
        return o.hashCode() == t.hashCode() ? true : false;
    }
    @Override
    public Boolean classComparisonByEqualsFunction(Object o, Object t) {
        return o.equals(t);
    }



}
package com.company.SortingAlgorithms;

public class bubbleSort {
    public int[] descSort(int[] n)
    {
        for(int i = 0; i < n.length; i++) {
            boolean numberSwap = false;
            for (int j = 0; j < n.length - 1 - i; j++) {
                if(n[j] > n[j+1])
                {
                    int temp = n[j];
                    n[j] = n[j+1];
                    n[j+1] = temp;
                    numberSwap=true;
                }
            }
            if(!numberSwap)
            {
                return n;
            }
        }
        return n;
    }
}
package com.company.SortingAlgorithms;

public class QuickSort {

    public void quickSort(int arr[], int begin, int end) {
        if (begin < end) {
            int partitionIndex = partition(arr, begin, end);

            quickSort(arr, begin, partitionIndex-1);
            quickSort(arr, partitionIndex+1, end);
        }
    }
    private int partition(int arr[], int begin, int end) {
        int pivot = arr[end];
        int i = (begin-1);

        for (int j = begin; j < end; j++) {
            if (arr[j] <= pivot) {
                i++;

                int swapTemp = arr[i];
                arr[i] = arr[j];
                arr[j] = swapTemp;
            }
        }

        int swapTemp = arr[i+1];
        arr[i+1] = arr[end];
        arr[end] = swapTemp;

        return i+1;
    }
}
package com.company.SortingAlgorithms;

public class SelectionSort {
    public int[] decSort(int[] n)
    {
        for(int i = 0; i < n.length; i++)
        {
            int minIndex = i;
            for (int j = i + 1; j < n.length; j++)
            {
                if(n[minIndex] > n[j])
                {
                    minIndex = j;
                }
            }
            if(i != minIndex)
            {
                int temp = n[i];
                n[i] = n[minIndex];
                n[minIndex] = temp;
            }
        }
        return n;
    }
}
package com.company;
import com.company.GUIS.GUI;
import com.company.Lodges.Types.BasicLodge;


public class Main {

    public static void main(String[] args)
    {
        FileHandlerImpl f = new FileHandlerImpl();
        f.createFile("Lodges");
        f.createFile("Customer");

        GUI gui = new GUI();
        gui.initGUI();
    }
}
package SortingAlgoDemo;

public class BinaryTree {
    Node root;

    public void addNode(int key, String name) {
        // Create a new Node and initialize it
        Node newNode = new Node(key, name);
        // If there is no root this becomes root
        if (root == null) {
            root = newNode;
        } else {
            // Set root as the Node we will start
            // with as we traverse the tree
            Node focusNode = root;
            // Future parent for our new Node
            Node parent;
            while (true) {
                // root is the top parent so we start
                // there
                parent = focusNode;
                // Check if the new node should go on
                // the left side of the parent node
                if (key < focusNode.key) {
                    // Switch focus to the left child
                    focusNode = focusNode.leftChild;
                    // If the left child has no children
                    if (focusNode == null) {
                        // then place the new node on the left of it
                        parent.leftChild = newNode;
                        return; // All Done
                    }
                } else { // If we get here put the node on the right
                    focusNode = focusNode.rightChild;
                    // If the right child has no children
                    if (focusNode == null) {
                        // then place the new node on the right of it
                        parent.rightChild = newNode;
                        return; // All Done
                    }
                }
            }
        }
    }
    public void inOrderTraverseTree(Node focusNode) {
        if (focusNode != null) {
            // Traverse the left node
            inOrderTraverseTree(focusNode.leftChild);
            // Visit the currently focused on node
            System.out.println(focusNode);
            // Traverse the right node
            inOrderTraverseTree(focusNode.rightChild);
        }
    }
    public void preorderTraverseTree(Node focusNode) {
        if (focusNode != null) {
            System.out.println(focusNode);
            preorderTraverseTree(focusNode.leftChild);
            preorderTraverseTree(focusNode.rightChild);
        }
    }
    public void postOrderTraverseTree(Node focusNode) {
        if (focusNode != null) {
            postOrderTraverseTree(focusNode.leftChild);
            postOrderTraverseTree(focusNode.rightChild);
            System.out.println(focusNode);
        }
    }
}
package SortingAlgoDemo;


import java.util.Random;

import static java.lang.String.valueOf;

public class Main {
    public static void main(String[] args)
    {

/*
        bubbleSort b = new bubbleSort();
        int[] numbers = new int[10000];
        numbers = generate(40000);

        int[] sSorted;
        long startTime = System.nanoTime();
        sSorted = b.descSort(numbers);
        //print(sSorted);
        long endTime   = System.nanoTime();
        long totalTime = endTime - startTime;

        System.out.println("the total time to sort 5000 numbers using a bubble sort: " + totalTime); //69652700
*/


        QuickSort q = new QuickSort();
        int[] numbers2 = new int[10000];
        numbers2 = generate(40000);

        long startTime2 = System.nanoTime();
        q.quickSort(numbers2, 0, numbers2.length -1);
        //print(numbers2);
        long endTime2   = System.nanoTime();
        long totalTime2 = endTime2 - startTime2;

        System.out.println("the total time to sort 5000 numbers using a quick sort: " + totalTime2); //69652700

       /* BinaryTree bt = new BinaryTree();
        for(int i = 0; i < 5000; i++)
        {
            Random rand = new Random();
            int r = rand.nextInt(5000);
            bt.addNode(r, valueOf(r));
        }
        long startTime3 = System.nanoTime();
        bt.inOrderTraverseTree(bt.root);
        long endTime3   = System.nanoTime();
        long totalTime3 = endTime3 - startTime3;

        System.out.println("the total time to sort 5000 numbers using an in order binary tree traversal: " + totalTime3); //28017400

        long startTime4 = System.nanoTime();
        bt.postOrderTraverseTree(bt.root);
        long endTime4   = System.nanoTime();
        long totalTime4 = endTime4 - startTime4;

        System.out.println("the total time to sort 5000 numbers using a post order binary tree traversal: " + totalTime4); //11625700

        long startTime5 = System.nanoTime();
        bt.preorderTraverseTree(bt.root);
        long endTime5   = System.nanoTime();
        long totalTime5 = endTime5 - startTime5;
        System.out.println("the total time to sort 5000 numbers using a bubble sort: " + totalTime); //69652700
        System.out.println("the total time to sort 5000 numbers using a quick sort: " + totalTime2); //69652700
        System.out.println("the total time to sort 5000 numbers using an in order binary tree traversal: " + totalTime3); //28017400
        System.out.println("the total time to sort 5000 numbers using a post order binary tree traversal: " + totalTime4); //11625700
        System.out.println("the total time to sort 5000 numbers using a pre ordered binary tree: " + totalTime5); //9121200*/

    }

    static int[] generate(int length)
    {
        int[] n = new int[length];
        for(int i = 0; i < length; i++)
        {
            Random rand = new Random();
            int r = rand.nextInt(5000);
            n[i] = r;
        }
        return n;
    }
    static void print(int[] n)
    {
        for(int i = 0; i < n.length; i++)
        {
            System.out.print(n[i] + " ");
        }
        System.out.println();
    }
}


class bubbleSort {
    public int[] descSort(int[] n)
    {
        for(int i = 0; i < n.length; i++) { //loop for the length of the array
            boolean numberSwap = false; //track if a swap is completed, set to false at the start of each loop
            for (int j = 0; j < n.length - 1 - i; j++) { //nested loop, this is why the time complexity is n**2
                if(n[j] > n[j+1]) //compare item at the focused index against the item at the next index
                {
                    int temp = n[j]; //a temporary variable for handling a swap
                    n[j] = n[j+1]; // swap the first variable with the second
                    n[j+1] = temp; // swap the second variable with the first
                    numberSwap=true; //identify that a swap was completed
                }
            }
            if(!numberSwap) //if a swap wasnt completed, break out of the loop. This increases the effeciency otherwise the program would keep looping
            {
                return n;
            }
        }
        return n;
    }
}
class QuickSort {

    public void quickSort(int arr[], int begin, int end) {
        if (begin < end) { //if the start is less than the end
            int partitionIndex = partition(arr, begin, end); //select the partition index

            quickSort(arr, begin, partitionIndex-1); //recurisvely call the function with the end of the array set as partition index -1
            quickSort(arr, partitionIndex+1, end);//recursively call the function with the start of the array as partition index + 1
        }
    }
    private int partition(int arr[], int begin, int end) {
        int pivot = arr[end]; //set the pivot point to be the last element in the array
        int partitionIndex = (begin-1); //set i to be one less than the start of the array

        for (int j = begin; j < end; j++) { //loop through the start to the end
            if (arr[j] <= pivot) { //if the focused element of the loop is less than or the same as the pivot point
                partitionIndex++; //incrememnt the index

                int swapTemp = arr[partitionIndex]; //set the temp variable as the focus element
                arr[partitionIndex] = arr[j]; //swap the focus element with the comparison
                arr[j] = swapTemp; //set the comparison as the focus element
            }
        }

        int swapTemp = arr[partitionIndex+1];//set the temp variable as the focus element + 1
        arr[partitionIndex+1] = arr[end]; //set the focus element as the end of the array
        arr[end] = swapTemp; //set the end of the array as the temp

        return partitionIndex+1; //move the partition index along one
    }
}

package SortingAlgoDemo;


import java.util.Random;

import static java.lang.String.valueOf;

public class Main {
    public static void main(String[] args)
    {

/*
        bubbleSort b = new bubbleSort();
        int[] numbers = new int[10000];
        numbers = generate(40000);

        int[] sSorted;
        long startTime = System.nanoTime();
        sSorted = b.descSort(numbers);
        //print(sSorted);
        long endTime   = System.nanoTime();
        long totalTime = endTime - startTime;

        System.out.println("the total time to sort 5000 numbers using a bubble sort: " + totalTime); //69652700
*/


        QuickSort q = new QuickSort();
        int[] numbers2 = new int[10000];
        numbers2 = generate(40000);

        long startTime2 = System.nanoTime();
        q.quickSort(numbers2, 0, numbers2.length -1);
        //print(numbers2);
        long endTime2   = System.nanoTime();
        long totalTime2 = endTime2 - startTime2;

        System.out.println("the total time to sort 5000 numbers using a quick sort: " + totalTime2); //69652700

       /* BinaryTree bt = new BinaryTree();
        for(int i = 0; i < 5000; i++)
        {
            Random rand = new Random();
            int r = rand.nextInt(5000);
            bt.addNode(r, valueOf(r));
        }
        long startTime3 = System.nanoTime();
        bt.inOrderTraverseTree(bt.root);
        long endTime3   = System.nanoTime();
        long totalTime3 = endTime3 - startTime3;

        System.out.println("the total time to sort 5000 numbers using an in order binary tree traversal: " + totalTime3); //28017400

        long startTime4 = System.nanoTime();
        bt.postOrderTraverseTree(bt.root);
        long endTime4   = System.nanoTime();
        long totalTime4 = endTime4 - startTime4;

        System.out.println("the total time to sort 5000 numbers using a post order binary tree traversal: " + totalTime4); //11625700

        long startTime5 = System.nanoTime();
        bt.preorderTraverseTree(bt.root);
        long endTime5   = System.nanoTime();
        long totalTime5 = endTime5 - startTime5;
        System.out.println("the total time to sort 5000 numbers using a bubble sort: " + totalTime); //69652700
        System.out.println("the total time to sort 5000 numbers using a quick sort: " + totalTime2); //69652700
        System.out.println("the total time to sort 5000 numbers using an in order binary tree traversal: " + totalTime3); //28017400
        System.out.println("the total time to sort 5000 numbers using a post order binary tree traversal: " + totalTime4); //11625700
        System.out.println("the total time to sort 5000 numbers using a pre ordered binary tree: " + totalTime5); //9121200*/

    }

    static int[] generate(int length)
    {
        int[] n = new int[length];
        for(int i = 0; i < length; i++)
        {
            Random rand = new Random();
            int r = rand.nextInt(5000);
            n[i] = r;
        }
        return n;
    }
    static void print(int[] n)
    {
        for(int i = 0; i < n.length; i++)
        {
            System.out.print(n[i] + " ");
        }
        System.out.println();
    }
}


class bubbleSort {
    public int[] descSort(int[] n)
    {
        for(int i = 0; i < n.length; i++) { //loop for the length of the array
            boolean numberSwap = false; //track if a swap is completed, set to false at the start of each loop
            for (int j = 0; j < n.length - 1 - i; j++) { //nested loop, this is why the time complexity is n**2
                if(n[j] > n[j+1]) //compare item at the focused index against the item at the next index
                {
                    int temp = n[j]; //a temporary variable for handling a swap
                    n[j] = n[j+1]; // swap the first variable with the second
                    n[j+1] = temp; // swap the second variable with the first
                    numberSwap=true; //identify that a swap was completed
                }
            }
            if(!numberSwap) //if a swap wasnt completed, break out of the loop. This increases the effeciency otherwise the program would keep looping
            {
                return n;
            }
        }
        return n;
    }
}
class QuickSort {

    public void quickSort(int arr[], int begin, int end) {
        if (begin < end) { //if the start is less than the end
            int partitionIndex = partition(arr, begin, end); //select the partition index

            quickSort(arr, begin, partitionIndex-1); //recurisvely call the function with the end of the array set as partition index -1
            quickSort(arr, partitionIndex+1, end);//recursively call the function with the start of the array as partition index + 1
        }
    }
    private int partition(int arr[], int begin, int end) {
        int pivot = arr[end]; //set the pivot point to be the last element in the array
        int partitionIndex = (begin-1); //set i to be one less than the start of the array

        for (int j = begin; j < end; j++) { //loop through the start to the end
            if (arr[j] <= pivot) { //if the focused element of the loop is less than or the same as the pivot point
                partitionIndex++; //incrememnt the index

                int swapTemp = arr[partitionIndex]; //set the temp variable as the focus element
                arr[partitionIndex] = arr[j]; //swap the focus element with the comparison
                arr[j] = swapTemp; //set the comparison as the focus element
            }
        }

        int swapTemp = arr[partitionIndex+1];//set the temp variable as the focus element + 1
        arr[partitionIndex+1] = arr[end]; //set the focus element as the end of the array
        arr[end] = swapTemp; //set the end of the array as the temp

        return partitionIndex+1; //move the partition index along one
    }
}

package SortingAlgoDemo;

public class Node {
    int key;
    String name;
    Node leftChild;
    Node rightChild;

    Node (int key, String name) {
        this.key = key;
        this.name = name;
    }

    public String toString() {
        return name + " has the key " + key;
    }
}
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package com.company;
inport java.util.Hashtable;
public interface FileHandler
{
void createFile(string filename);
void WriteHashMapItemToFile(String filename, String text, Integer Key);
Hashtable<Integer, String> readHashmapFromFile(String filename);
void UniqueKeyWriteToFile(String filename, String text, Integer key);
Boolean KeyExistsInFile(String filename, Integer text);
Boolean PemovelineFromFile(string filename, String text);
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public abstract class Lodge {
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FileHandlerInpl file = new FileHandlerImplQ);
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Set<Integer> keys = t.keySet();
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for(Integer key: keys)
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keyArray[i] = key;
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}

KeyArray = b.descSort(keyArray);
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public <T> List<T> ArrayToList{TI] a] {
return Arrays.stream(a).collect(Collectors.toList());
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public int[] descSort(int[] n)
{
for(int i = 0; i < n.length; i++) { //loop for the length of the array
boolean numberSwap = false; //track if a swap is completed, set to false at the start of each loop
) for (dnt j = 8; j < n.length - 1 - i; j++) { //nested loop, this is why the time complexity is nx*2
if(n[j] > n[j+1]1) //compare item at the focused index against the item at the next index
] {
int temp = n[il; //a temporary variable for handling a swap
nlil = n[j+1]; // swap the first variable with the second
nl[j+1] = temp; // swap the second variable with the first
numberSwap=true; //identify that a swap was completed
) T
) T
if(Inumberswap) //if a swap wasnt completed, break out of the loop. This increases the effeciency otherwise fthe program would keep looping |
] {
return n;
) T
) T
return n;
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public void quickSort(int BRR[], int begin, int end) {
if (begin < end) { //if the start is less than the end
int partitionIndex = partition(arr, begin, end); //select the partition index

quickSort(arr, begin, end: partitionIndex-1); //recurisvely call the function with the end of the array set as partition index -1
quickSort(arr, begin: partitionIndex+1, end);//recursively call the function with the start of the array as partition index + 1

T

private int partition(int anfl], int begin, int end) {
int pivot = arr[end]; //set the pivot point to be the last element in the array
int partitionIndex = (begin-1); //set i to pe one less than the start of the array

for (int j = begin; j < end; j++) { //loop through the start to the end
if (arr[j] <= pivot) { //if the focused element of the loop is less than or the same as the pivot point
partitionIndex++; //incrememnt the index

int swapTemp = arr[partitionIndex]; //set the temp variable as the focus element
arr[partitionIndex] = arr[j]; //swap the focus element with the comparison
arrl[j] = swapTemp; //set the comparison as the focus element

int swapTemp = arr[partitionIndex+1];//set the temp variable as the focus element + 1
arr[partitionIndex+1] = arr[end]; //set the focus element as the end of the array
arr[end] = swapTemp; //set the end of the array as the temp

return partitionIndex+1; //move the partition index along one




