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[bookmark: _Toc57544332]Part 1: Examination
[bookmark: _Toc57544333]Question 1 (a)
List and explain various features of java.
Java is an Object-Oriented (OO) language that implements OO features such as data abstraction and encapsulation, inheritance, polymorphism, dynamic binding, and message passing. Encapsulation is achieved by coupling data attributes and behaviour into classes that contain data members and member functions. By “hiding” the work going on inside the class, Java implements abstraction. Classes can inherit behaviour or attributes from other classes or from interfaces. This inheritance is how Java manages polymorphism and dynamic binding, allowing two similar-looking entities to behave differently depending on context. Message passing is handled by objects calling member functions of other objects.

[bookmark: _Toc57544334]Question 1 (b)
Explain the words super, static, and final using examples.
Super is a keyword in Java that calls a method or constructor from the parent class. It generally refers to the parent class (superclass) but is specifically used in code to refer to the parent object.
Ex.
public class Child {
public Child(String name){
super(name);
}
}
class Parent {
String name;
public Parent(String name){
this.name = name;
}
}


Static is a modifier that binds a data member or method to the class definition rather than to an instantiated object. This is used extensively in the Java.util.Math class for methods that perform calculation and don’t need to be associated with an object of the Math class.
Example, addNums function needs to be static in order to be called from the Main method in this situation.
1. public class Test {
1. public static void main(String args[]) {
1. int numberOne = 44;
1. int numberTwo = 928;
1. int result = addNums(numberOne, numberTwo);
1. System.out.println(numberOne + “ + “ + numberTwo + “ = “ + result);
1. }
1. private static int addNums(int num1, int num2) {
1. return num1+num2;
1. }
1. }

Final is a modifier that prevents changes to the variable, method, or class being declared. Static variables become constants, static methods cannot be overridden, and static classes cannot be inherited from.
Ex.
1. public class Test {
1. public static final String EXAMPLE = “Example”;
1. public static void main(String args[]) {
1. System.out.println(“The final string is: “ + EXAMPLE);
1. }
1. {



[bookmark: _Toc57544335]Question 2 (a)
Explain constructor with the help of example.
Constructors are like member functions, but don’t return a datatype. They are used when instantiating an object to set it up correctly. If no constructor is defined, a “no-args” constructor is implicitly declared. However, as soon as any constructor is defined, there are no implicit constructors.
Ex.
1. public class Test {
1. private int testNum;
1. 
1. // No-args constructor
1. public Test () {
1. testNum = 0;
1. }
1. 
1. // Parameterized constructor
1. public Test (int num) {
1. testNum = num;
1. }
1. 
1. // Accessor method
1. public int getNum() {
1. return testNum;
1. }
1. }


[bookmark: _Toc57544336]Question 2 (b)
Give the output of the following program for the values of y=0 and y=2
1. public class Test {   
1. public static void main(String args[])  {   
1. try { 
1. System.out.println("calling method a");  
1. a(); 
1. System.out.println("return from method a");   
1. } catch(ArithmeticException e) {  
1. System.out.println("main: catch");    
1. } finally { 
1. System.out.println("main: finally");
1. }
1. }
1. public static void a()  {
1. try { 
1. int x=8,y=0;  
1. int z=x/y;  
1. System.out.println("value of z="+z);
1. } catch(NumberFormatException e) {
1. System.out.println("method a:catch");    
1. } finally {
1. System.out.println("method a:finally");    
1. }  
1. }
1. }

With y=0, the output would be:
calling method a
method a:finally
main: catch
main: finally
The first line, “calling method a” will always display before errors can crop up. The lines “method a:finally” and “main: finally” will likewise always be displayed because they are in Finally blocks. However, the “method a:catch” will only display if a NumberFormatException is caught, and the main: catch” line will only display if an ArithmeticException is caught. In this case, dividing by zero threw an ArithmeticException but not a NumberFormatException. 
With y=2, the output would be:
calling method a
value of z=4
method a:finally
return from method a
main: finally
Since no exceptions were thrown, the “value of z=4” and “return from method a” lines were able to be displayed this time. The Finally blocks run whether an exception is caught or not.
[bookmark: _Toc57544337]Question 3 (a)
Explain Overloading and Overriding each with an example.
Method overloading is where a class has two or more methods with the same identifier but with a different set of parameters.
Ex.
1. public class OverloadExample {
1. public static int subNums(int minuend, int subtrahend){
1. int difference = minuend - subtrahend;
1. return difference;
1. }
1. public static double subNums(double minuend, double subtrahend){
1. double difference = minuend - subtrahend;
1. return difference;
1. }
1. public static long subNums(long minuend, long subtrahend){
1. long difference = minuend - subtrahend;
1. return difference;
1. }
1. public static float subNums(float minuend, float subtrahend){
1. float difference = minuend - subtrahend;
1. return difference;
1. }
1. }

On the other hand, method overriding is where a child class has a method with the same signature (identifier and arguments) but implements it differently.
Ex.
1. public class ChildClass {
1. private String name = “Child Class”;
1. public void display() {
1. System.out.println(“The name of the class is: ” + name);
1. }
1. }
1. class ParentClass{
1. private String name = “Parent Class”;
1. public void display() {
1. System.out.println(name);
1. }
1. }

[bookmark: _Toc57544338]

Question 3 (b)
Declare a class called employee having employee_id and employee_name as members. Extend class Employee to have a subclass called salary, having designation and monthly_salary as members. Define following:
· Required constructor.
· A method to find and display all details of employees drawing salary more than Rs. 20000.
· Method main for creating an array for storing these details given as command line arguments and showing usage methods.
1. import java.util.ArrayList;
1. 
1. public class EmployeeMain {
1. public static void main(String args[]) {
1. ArrayList <String> salaries = new ArrayList <String> (args.length);
1. for(String s: args) {
1. salaries.add(s);
1. }
1. for(String s: salaries) {
1. System.out.println(s);
1. }
1. }
1. public static String[] displayHighSalaries(ArrayList<Salary> employees) {
1. ArrayList <String> salaries = new ArrayList <String> ();
1. for(Salary s : employees) {
1. if (s.getSalary() >= 20000) {
1. salaries.add(s.display());
1. }
1. }
1. return salaries;
1. }
1. }
1. 
1. class Employee {
1. // Data members
1. private int employeeID;
1. private String employeeName;
1. 
1. // Constructor
1. public Employee(int employeeID, String employeeName) {
1. this.employeeID = employeeID;
1. this.employeeName = employeeName;
1. }
1. 
1. 
1. 
1. 
1. // Accessors
1. public int getId() { return employeeID; }
1. public String getName() { return employeeName; }
1. }
1. 
1. class Salary extends Employee {
1. // Data members
1. private String designation;
1. private double monthlySalary;
1. 
1. //Constructor
1. public Salary(String designation, double salary) {
1. this.designation = designation;
1. monthlySalary = salary;
1. }
1. 
1. // Accessors
1. public String getDesignation() { return designation; }
1. public double getSalary() { return monthlySalary; }
1. 
1. public String display() {
1. return “Employee Name: “ + employeeName + “\nID: “ + employeeID + “\nDesignation: “ + designation + “\nSalary: “ + monthlySalary;
1. }
1. }

[bookmark: _Toc57544339]

Question 4 (a)
Describe abstract class called Shape which has three subclasses for example: Triangle, Rectangle and Circle. Define one method area () in the abstract class and override this area() in these three subclasses to calculate area for specific class’ object.
1. abstract class Shape {
1. abstract double area();
1. }
1. 
1. public class Triangle {
1. // Dimensions
1. private double side1;
1. private double side2;
1. private double side3;
1. 
1. // Use Heron’s formula
1. public double area() {
1. double sP = (side1 + side2 + side3) \ 2;
1. return Math.sqrt(sP * (sP-side1) * (sP-side2) * (sP-side3));
1. }
1. }
1. 
1. public class Rectangle {
1. // Dimensions
1. private double length;
1. private double width;
1. 
1. public double area() {
1. return length * width;
1. }
1. }
1. 
1. public class Circle {
1. // Dimensions
1. private double radius;
1. 
1. public double area() {
1. return Math.PI * 2 * radius;
1. }
1. }

[bookmark: _Toc57544340]

Question 4 (b)
Write a program to count the total no. of chars, words, lines, alphabets, digits, and white spaces in a given file.
1. [bookmark: _Toc57544341]import java.io.File;
1. import java.io.FileNotFoundException;
1. import java.util.LinkedList;
1. import java.util.Scanner;
1. 
1. public class FileStats {
1. public static void main(String[] args) {
1. System.out.print("Name of file to analyze: ");
1. Scanner input = new Scanner(System.in);
1. String fileName = new String(input.next());
1. input.close();
1. String data = "";
1. try {
1. File f = new File(fileName);
1. Scanner readFile = new Scanner(f);
1. while (readFile.hasNextLine()) {
1. data.concat(readFile.nextLine());
1. }
1. readFile.close();
1. } catch (FileNotFoundException e) {
1. System.out.println("An error occurred.");
1. }
1. 
1. System.out.println("Count Characters: " + countChars(data));
1. System.out.println("Count Words: " + countWords(data));
1. System.out.println("Count Lines: " + countLines(data));
1. System.out.println("Count Letters: " + countLetters(data));
1. System.out.println("Count Digits: " + countDigits(data));
1. System.out.println("Count Whitespace: " + countWhiteSpace(data));
1. }
1. 
1. public static int countChars(String text) {
1. return text.length();
1. }
1. public static int countWords(String text) {
1. String words[] = text.split("\\s");
1. LinkedList <String> wordList = new LinkedList <String> ();
1. for(String s : words) {
1. if(!s.isEmpty()) {
1. wordList.add(s);
1. }
1. }
1. return wordList.size();
1. }
1. 
1. public static int countLines(String text) {
1. String lines[] = text.split("[\\n\\r\\f]");
1. return lines.length;
1. }
1. public static int countLetters(String text) {
1. if (text.length() == 0) {
1. return 0;
1. }
1. int total = 0;
1. for(int i=0; i<text.length(); i++) {
1. if(String.valueOf(text.charAt(i)).matches("[a-zA-Z]")) {
1. total++;
1. }
1. }
1. return total;
1. }
1. public static int countDigits(String text) {
1. if (text.length() == 0) {
1. return 0;
1. }
1. int total = 0;
1. for(int i=0; i<text.length(); i++) {
1. if(String.valueOf(text.charAt(i)).matches("[0-9]")) {
1. total++;
1. }
1. }
1. return total;
1. }
1. public static int countWhiteSpace(String text) {
1. if (text.length() == 0) {
1. return 0;
1. }
1. int total = 0;
1. for(int i=0; i<text.length(); i++) {
1. if(String.valueOf(text.charAt(i)).matches("\\s")) {
1. total++;
1. }
1. }
1. return total;
1. }
1. }



Question 5 (a)
What is Exception? Provide a few Built-in exceptions in java. Also identify the difference between throw and throws.
Exceptions are “errors” that crop up when something unexpected happens in the program that forces it to stop. Some examples are ArithmeticException (trying to divide by zero), ArrayIndexOutOfBoundsException (trying to access an element in an array using an index that doesn’t exist), FileNotFoundException (trying to open a file that doesn’t exist) or NullPointerException (trying to access or manipulate an object that doesn’t exist).  
When defining a method, the header can include the “throws” keyword to indicate that this method can encounter a specific type of exception. This indicates that somewhere in the body of the method the keyword “throw” is used to throw an exception when something unexpected happens. “Throw” is used to throw an actual exception, but “throws” is used to indicate to users (other coders) what type of exception can be thrown.
[bookmark: _Toc57544342]

Question 5 (b)
Write an application that creates and starts three threads. Each thread is instantiated from the same class. It executes a loop with 10 iterations. Each iteration displays string "HELLO", sleeps for 300 milliseconds. The application waits for all the threads to complete & displays the message "Good Bye...".
1. public class ThreadExample extends Thread{
1. 
1. public static void main(String[] args) {
1. ThreadExample thread1 = new ThreadExample();
1. ThreadExample thread2 = new ThreadExample();
1. ThreadExample thread3 = new ThreadExample();
1. 
1. thread1.start();
1. thread2.start();
1. thread3.start();
1.         
1. while(thread1.isAlive()
1. && thread2.isAlive()
1. && thread3.isAlive()) {
1. //wait
1. }
1. System.out.println("Good Bye...");
1. }
1. 
1. public void run() {
1. for(int i=0; i<10; i++) {
1. System.out.println("HELLO");
1. try {
1. sleep(300);
1. } catch (InterruptedException e) {
1. System.out.println("Thread was interrupted");
1. }
1. }
1. }
1. }

[bookmark: _Toc57544343]Part 2: Java Project Development
[bookmark: _Toc57544344]Concepts Used
[bookmark: _Toc57544345]Class
Classes created:
· CrochetDB
· CrochetPattern
· Row
· Stitch
· YarnColour
· Gauge
· SaveAsXML (abstract class, extended by CrochetPatter, Row, Stitch, YarnColour and Gauge)
· SaveableField (wrapper for fields to make it easier to determine the XML tags)
Pre-defined classes used:
· From java.lang: String, Object, Integer, Double, System (I’m sure there are others)
· From java.util: ArrayList, Scanner
· From java.io: File, FileWriter, FileNotFoundException, IOException
· From java.awt: BorderLayout, ActionListener, ActionEvent
· From javax.swing: JFrame, JLabel, JList, JScrollPane, JButton
[bookmark: _Toc57544346]Object
· CrochetDB object is created in the Main method to start the program
· CrochetDB creates CrochetPattern and Stitch objects based on the contents of the files
· CrochetPattern contains Row, YarnColour and Gauge objects
· CrochetPattern, Row, Stitch, YarnColour and Gauge all contain SaveableField objects
[bookmark: _Toc57544347]Encapsulation
Encapsulation is achieved through the use of classes. This bundles attributes (fields) and behaviour (methods) together.
[bookmark: _Toc57544348]Inheritance
CrochetPattern, Row, Stitch, YarnColour and Gauge all inherit from SaveAsXML. All classes defined inherit from Object. 
[bookmark: _Toc57544349]Overriding
CrochetPattern, Row, Stitch, YarnColour and Gauge all override the equals() and toString() methods inherited from the Object class.
[bookmark: _Toc57544350]Overloading
Most classes defined have overloaded constructors. In addition, the CrochetPattern class has overloaded the addColour(), addStitch(), and newRow() methods.
[bookmark: _Toc57544351]Polymorphism
Polymorphism is achieved through SaveableField being a generic class (allows any Object to be stored). If SaveAsXML had methods that were neither abstract nor static, it would also contribute to polymorphism.
[bookmark: _Toc57544352]I/O files 
The crochet database saves both the patterns and stitch definitions in .txt files. It specifically uses XML to do this so the program could be refined and altered later.
[bookmark: _Toc57544353]GUI 
The crochet patterns are displayed in a GUI using the javax.swing library and java.awt library. Unfortunately I ran out of time, so there are bugs in the GUI (patterns only display after resizing window, didn’t manage to implement creating a new pattern or stitch definition).
[bookmark: _Toc57544354]

Source Code
CrochetDB Class (contains Main method)

1. package caseStudy;
1. 
1. import java.util.ArrayList;
1. import java.util.Scanner;
1. import java.io.File;
1. import java.io.FileNotFoundException;
1. import java.io.FileWriter;
1. import java.io.IOException;
1. import javax.swing.*;
1. import java.awt.BorderLayout;
1. import java.awt.Dimension;
1. import java.awt.event.ActionEvent;
1. import java.awt.event.ActionListener;
1. 
1. public class CrochetDB {
1.     // Data loaded into the DB from files
1.     private ArrayList<Stitch> stitchDefinitions;
1.     private ArrayList<CrochetPattern> patterns;
1.     private JFrame frame;
1.     private JScrollPane patternArea;
1.     
1.     // Main method
1.     public static void main(String[] args) {
1.         CrochetDB dbTest = new CrochetDB();        
1.         // Start the GUI
1.         // On exit, save the patterns and stitch dictionary
1.         dbTest.savePatterns();
1.         dbTest.saveStitchDictionary();
1.     }
1.     
1.     // Constructors
1.     public CrochetDB() {
1.         // Initialize the lists
1.         stitchDefinitions = new ArrayList<Stitch> ();
1.         patterns = new ArrayList<CrochetPattern> ();
1.         // Load the lists from the files
1.         loadStitches();
1.         loadPatterns();
1.         // Start the GUI
1.         startGUI();
1.     }
1.     // Define standard stitches
1.     private ArrayList<Stitch> defineStdStitches() {
1.         ArrayList<Stitch> standardStitches = new ArrayList<Stitch> (21);
1.         // Chain stitch (ch)
1.         standardStitches.add(new Stitch("Chain", "ch", "Yarn over, draw through loop."));
1.         // Single Crochet stitch (sc) plus increase (sc inc) and decrease (sc dec)
1.         standardStitches.add(new Stitch("Single Crochet", "sc",
1.                 "Insert hook in next stitch, yarn over, draw loop through the stitch (2 loops on hook), "
1.                 + "yarn over, draw through 2 loops to complete stitch."));
1.         standardStitches.add(new Stitch("Single Crochet Increase", "sc inc",
1.                 "Work two single crochet stitches in one stitch from the previous row."));
1.         standardStitches.add(new Stitch("Single Crochet Decrease", "sc dec", 
1.                 "Insert hook in next stitch, yarn over and draw loop through (2 loops on hook). Repeat with next stitch (3 loops on hook). "
1.                 + "Yarn over and draw through 3 loops to complete stitch.", 2));
1.         // Half Double Crochet stitch (hdc) plus increase (hdc inc) and decrease (hdc dec)
1.         standardStitches.add(new Stitch("Half Double Crochet", "hdc",
1.                 "Yarn over, insert hook into next stitch. Yarn over, draw through stitch (3 loops on hook). "
1.                 + "Yarn over, draw through 3 loops to complete stitch."));
1.         standardStitches.add(new Stitch("Half Double Crochet Increase", "hdc inc",
1.                 "Work two half double crochet stitches in one stitch from the previous row."));
1.         standardStitches.add(new Stitch("Half Double Crochet Decrease", "hdc dec", 
1.                 "Yarn over, insert hook in next stitch, yarn over and draw loop through (3 loops on hook). "
1.                 + "Insert hook in next stitch, yarn over and draw loop through (4 loops on hook). "
1.                 + "Yarn over and draw through 4 loops to complete stitch.", 2));
1.         // Double Crochet stitch (dc) plus increase (dc inc) and decrease (dc dec)
1.         standardStitches.add(new Stitch("Double Crochet", "dc",
1.                 "Yarn over, insert hook into next stitch. Yarn over, draw through stitch. (3 loops on hook)"
1.                 + "Yarn over, draw through 2 loops on hook (2 loops on hook). "
1.                 + "Yarn over, draw through 2 loops to complete stitch."));
1.         standardStitches.add(new Stitch("Double Crochet Increase", "dc inc",
1.                 "Work two double crochet stitches in one stitch from the previous row."));
1.         standardStitches.add(new Stitch("Double Crochet Decrease", "dc dec", 
1.                 "Yarn over, insert hook in next stitch, yarn over and draw loop through (3 loops on hook). "
1.                 + "Yarn over, draw through 2 loops (2 loops on hook). "
1.                 + "Yarn over, insert hook in next stitch, yarn over and draw loop through (4 loops on hook). "
1.                 + "Yarn over and draw through 2 loops (3 loops on hook). "
1.                 + "Yarn over, draw through 3 loops to complete stitch.", 2));
1.         // Triple Crochet stitch (tr) plus increase (tr inc) and decrease (tr dec)
1.         standardStitches.add(new Stitch("Triple Crochet", "tr",
1.                 "Yarn over twice, insert hook into next stitch. Yarn over, draw through stitch. (4 loops on hook)"
1.                 + "Yarn over, draw through 2 loops on hook (3 loops on hook). "
1.                 + "Yarn over, draw through 2 loops on hook (2 loops on hook). "
1.                 + "Yarn over, draw through 2 loops to complete stitch."));
1.         standardStitches.add(new Stitch("Triple Crochet Increase", "tr inc",
1.                 "Work two triple crochet stitches in one stitch from the previous row."));
1.         standardStitches.add(new Stitch("Triple Crochet Decrease", "tr dec", 
1.                 "Yarn over twice, insert hook in next stitch, yarn over and draw loop through stitch (4 loops on hook). "
1.                 + "Yarn over, draw through 2 loops (3 loops on hook). "
1.                 + "Yarn over, draw through 2 loops (2 loops on hook). "
1.                 + "Yarn over twice, insert hook in next stitch, yarn over and draw loop through (5 loops on hook). "
1.                 + "Yarn over and draw through 2 loops (4 loops on hook). "
1.                 + "Yarn over and draw through 2 loops (3 loops on hook). "
1.                 + "Yarn over, draw through 3 loops to complete stitch.", 2));
1.         // Slip stitch (sl st)
1.         standardStitches.add(new Stitch("Slip Stitch", "sl st",
1.                 "Insert hook into next stitch. Yarn over, draw through stitch and loop on hook to complete stitch."));
1.         return standardStitches;
1.     }
1.     // Create standard stitch dictionary file
1.     private boolean saveStitchDictionary() {
1.         // Verify that the standard stitches haven't been deleted
1.         ArrayList<Stitch> standardStitches = defineStdStitches();
1.         for(Stitch s : standardStitches) {
1.             if (!stitchDefinitions.contains(s)) {
1.                 stitchDefinitions.add(s);
1.             }
1.         }
1.         // Check if any stitches defined in the patterns are missing from the definition list
1.         for(CrochetPattern p : patterns) {
1.             for(Stitch s : p.getStitches()) {
1.                 if (!stitchDefinitions.contains(s)) {
1.                     stitchDefinitions.add(s);
1.                 }
1.             }
1.         }
1.         
1.         // TODO: Remove repeats
1.         
1.         // Write all stitches to the file
1.         try {
1.             File stitchDictionary = new File("StitchDictionary.txt");
1.             if (stitchDictionary.exists()) {
1.                 stitchDictionary.delete();
1.             }
1.             stitchDictionary.createNewFile();
1.             FileWriter writer = new FileWriter(stitchDictionary);
1.             for (Stitch s : stitchDefinitions) {
1.                 writer.write(s.save() + "\n");
1.             }
1.             writer.close();
1.             //System.out.println("Successfully created the stitch dictionary");
1.         } catch (IOException e) {
1.             System.out.println("An error occurred.");
1.             return false;
1.         }
1.         return true;
1.     }
1.     // Load stitch dictionary
1.     private boolean loadStitches() {
1.         try {
1.             File stitchDictionary = new File("StitchDictionary.txt");
1.             Scanner reader = new Scanner(stitchDictionary);
1.             while (reader.hasNextLine()) {
1.                 stitchDefinitions.add(new Stitch(reader.nextLine()));
1.             }
1.             reader.close();
1.         } catch (FileNotFoundException e) {
1.             System.out.println("An error occurred.");
1.             e.printStackTrace();
1.             return false;
1.         }
1.         return true;
1.     }
1.     // Add a new stitch (not implemented)
1.     private void newStitchDef(Stitch s) {
1.         stitchDefinitions.add(s);
1.     }
1.     // Add a new pattern (not implemented)
1.     private void newPattern(CrochetPattern pattern) {
1.         patterns.add(pattern);
1.     }
1.     // Create a sample pattern
1.     private CrochetPattern createSamplePattern() {
1.         CrochetPattern sample = new CrochetPattern();
1.         Stitch magicRing = new Stitch("Magic Ring", "mg r", "It's complicated, look it up.", 0);
1.         Stitch pineapple = new Stitch("Pineapple Stitch", "pnl",
1.                 "Yarn over, insert hook, draw up a loop. Repeat 3 more times. Yarn over, draw through all 9 loops.");
1.         sample.setName("Pineapple Square Scrubby");
1.         sample.setRecommendedHook(5.5);
1.         sample.setActualHook(3.75);
1.         // Gauge not important, leave as default values
1.         sample.addColour("Jolly", 22.1, 26.4, 9);
1.         sample.addStitch(magicRing);
1.         sample.addStitch(pineapple);
1.         sample.newRow("Start with a magic ring.", 0);
1.         sample.newRow("(pineapple st, ch 2) 7 times in magic ring. Make one more pineapple st, sl st to first pineapple st.", 8);
1.         sample.newRow("(pineapple st, ch 2) twice in one ch2 space, followed by (pineapple st, ch 2) in the next ch2 space."
1.                 + " Repeat 3 more times. Sl st to first pineapple st.", 16);
1.         sample.newRow("(pineapple st, ch 2) twice in one ch2 space, followed by (pineapple st, ch 2) in the next ch2 space, "
1.                 + "(pineapple st, ch 2) in th next ch2 space. Repeat 3 more times. Sl st to first pineapple st.", 20);
1.         return sample;
1.     }
1.     // Load saved patterns
1.     private boolean loadPatterns() {
1.         try {
1.             File savedPatterns = new File("Patterns.txt");
1.             Scanner reader = new Scanner(savedPatterns);
1.             while (reader.hasNextLine()) {
1.                 patterns.add(new CrochetPattern(reader.nextLine()));
1.             }
1.             reader.close();
1.         } catch (FileNotFoundException e) {
1.             System.out.println("An error occurred.");
1.             e.printStackTrace();
1.             return false;
1.         }
1.         return true;
1.     }
1.     private boolean savePatterns() {
1.         // Verify that the sample pattern is in the list
1.         CrochetPattern sample = createSamplePattern();
1.         if (!patterns.contains(sample)) {
1.             patterns.add(sample);
1.         }
1.         
1.         // TODO: Remove repeats
1.         
1.         // Write to file
1.         try {
1.             File savedPatterns = new File("Patterns.txt");
1.             if (savedPatterns.exists()) {
1.                 savedPatterns.delete();
1.             }
1.             savedPatterns.createNewFile();
1.             FileWriter writer = new FileWriter(savedPatterns);
1.             for (CrochetPattern p : patterns) {
1.                 writer.write(p.save() + "\n");
1.             }
1.             writer.close();
1.             //System.out.println("Successfully saved the patterns.");
1.         } catch (IOException e) {
1.             System.out.println("An error occurred.");
1.             return false;
1.         }
1.         return true;
1.     }
1.     // Start GUI
1.     private void startGUI() {
1.         frame = new JFrame("Crochet Pattern Database");
1.         patternArea = new JScrollPane(displayPattern(null));
1.         frame.setLayout(new BorderLayout(10, 10));
1.         frame.setSize(900,900);
1.         frame.add(makeHeader(), BorderLayout.NORTH);
1.         frame.add(makePatternList(), BorderLayout.WEST);
1.         frame.add(patternArea, BorderLayout.CENTER);
1.         frame.setVisible(true);
1.     }
1.     private JLabel makeHeader() {
1.         JLabel header = new JLabel("Welcome to the Crochet Pattern Database and Viewer!");
1.         header.setBounds(10, 10, 100, 25);
1.         return header;
1.     }
1.     private JScrollPane makePatternList() {
1.         JPanel patternList = new JPanel();
1.         patternList.setLayout(new BoxLayout(patternList, BoxLayout.Y_AXIS));
1.         patternList.add(new JLabel("Patterns"));
1.         patternList.setSize(250, 900);
1.         for(CrochetPattern p : patterns) {
1.             JButton button = new JButton(p.getName());
1.             button.setSize(100, 40);
1.             button.addActionListener(new ActionListener() {
1.                 public void actionPerformed(ActionEvent e){
1.                     frame.remove(patternArea);
1.                     patternArea = new JScrollPane(displayPattern(p));
1.                     frame.add(patternArea, BorderLayout.CENTER);
1.                 }  
1.             });
1.             patternList.add(button);
1.         }
1.         patternList.setVisible(true);
1.         JScrollPane patternListPane = new JScrollPane(patternList);
1.         patternListPane.setMaximumSize(new Dimension(250, 800));
1.         return patternListPane;
1.     }
1.     private JPanel displayPattern(CrochetPattern p) {
1.         if (p == null) {
1.             JPanel noPattern = new JPanel();
1.             noPattern.add(new JLabel("Please select a pattern"));
1.             return noPattern;
1.         }
1.         JPanel patternDisplay = new JPanel();
1.         patternDisplay.setLayout(new BoxLayout(patternDisplay, BoxLayout.Y_AXIS));
1.         patternDisplay.add(new JLabel(p.getName()));
1.         patternDisplay.add(new JLabel("Recommended hook size: " + p.getRecommendedHook()));
1.         if(p.getGauge() != null) {
1.             patternDisplay.add(new JLabel(p.getGauge().toString()));
1.         } else {
1.             patternDisplay.add(new JLabel("Gauge not important"));
1.         }
1.         int i=0;
1.         for(Row r : p.getRows()) {
1.             patternDisplay.add(new JLabel("Row " + i++ + ": "+ r.toString()));
1.         }
1.         patternDisplay.setVisible(true);
1.         return patternDisplay;
1.     }
1. }



CrochetPattern Class

1. package caseStudy;
1. 
1. import java.util.ArrayList;
1. 
1. public class CrochetPattern extends SaveAsXML {
1.     // Pattern class
1.     private SaveableField <String> name;
1.     private SaveableField <Double> recommendedHookSize;    // Canadian system, in mm
1.     private SaveableField <Double> actualHookSize;         // Canadian system, in mm
1.     private SaveableField <Gauge> gauge;    // Used (by the user) to determine actual hook size
1.     private SaveableField <ArrayList<YarnColour>> colours;
1.     private SaveableField <ArrayList<Row>> rows;
1.     private SaveableField <ArrayList<Stitch>> stitchesUsed;
1.  
1.     // XML Tags
1.     public static final String STARTCLASSTAG = "<CrochetPattern>";
1.     public static final String ENDCLASSTAG = "</CrochetPattern>";
1.     private static final String STARTYARNLISTTAG = "<YarnColourList>";
1.     private static final String ENDYARNLISTTAG = "</YarnColourList>";
1.     private static final String STARTROWLISTTAG = "<RowList>";
1.     private static final String ENDROWLISTTAG = "</RowList>";
1.     private static final String STARTSTITCHLISTTAG = "<StitchList>";
1.     private static final String ENDSTITCHLISTTAG = "</StitchList>";
1.     
1.     // Constructors
1.     public CrochetPattern() {
1.         initializeFields();
1.         name.setValue("New Pattern");
1.         recommendedHookSize.setValue(-1.0);
1.         actualHookSize.setValue(-1.0);
1.         gauge.setValue(new Gauge());
1.         colours.setValue(new ArrayList<YarnColour> (1));
1.         rows.setValue(new ArrayList<Row> ());
1.         stitchesUsed.setValue(new ArrayList<Stitch> ());
1.     }
1.     public CrochetPattern(CrochetPattern pattern) {
1.         initializeFields();
1.         name.setValue(pattern.getName());
1.         recommendedHookSize.setValue(pattern.getRecommendedHook());
1.         actualHookSize.setValue(pattern.getActualHook());
1.         gauge.setValue(new Gauge(pattern.getGauge()));
1.         colours.setValue(new ArrayList<YarnColour> (pattern.getColours()));
1.         rows.setValue(new ArrayList<Row> (pattern.getRows()));
1.         stitchesUsed.setValue(new ArrayList<Stitch> (pattern.getStitches()));
1.     }
1.     public CrochetPattern(String xml) {
1.         initializeFields();
1.         colours.setValue(new ArrayList<YarnColour> (1));
1.         rows.setValue(new ArrayList<Row> ());
1.         stitchesUsed.setValue(new ArrayList<Stitch> ());
1.         this.load(xml);
1.     }
1.     
1.     //Accessors
1.     public String getName() {
1.         return name.getValue();
1.     }
1.     public double getRecommendedHook() {
1.         return recommendedHookSize.getValue();
1.     }
1.     public double getActualHook() {
1.         return actualHookSize.getValue();
1.     }
1.     public Gauge getGauge() {
1.         return gauge.getValue();
1.     }
1.     public ArrayList<YarnColour> getColours() {
1.         return colours.getValue();
1.     }
1.     public ArrayList<Row> getRows() {
1.         return rows.getValue();
1.     }
1.     public ArrayList<Stitch> getStitches(){
1.         return stitchesUsed.getValue();
1.     }
1.     public int length() {
1.         return rows.getValue().size();
1.     }
1.     public String save() {
1.         String toSave = STARTCLASSTAG
1.                 + name.save()
1.                 + recommendedHookSize.save()
1.                 + actualHookSize.save()
1.                 + STARTYARNLISTTAG;
1.         for(YarnColour yarn : colours.getValue()) {
1.             toSave = toSave.concat(yarn.save());
1.         }
1.         toSave = toSave.concat(ENDYARNLISTTAG + STARTROWLISTTAG);
1.         for(Row r : rows.getValue()) {
1.             toSave = toSave.concat(r.save());
1.         }
1.         toSave = toSave.concat(ENDROWLISTTAG + STARTSTITCHLISTTAG);
1.         for(Stitch s : stitchesUsed.getValue()) {
1.             toSave = toSave.concat(s.save());
1.         }
1.         toSave = toSave.concat(ENDSTITCHLISTTAG + ENDCLASSTAG);
1.         return toSave;
1.     }
1.     public String toString() {
1.         String toPrint = "Pattern Name: " + name.getValue() + "\n\tRecommended hook size: " + recommendedHookSize.getValue();
1.         toPrint = toPrint.concat("\n\t" + gauge.getValue());
1.         toPrint = toPrint.concat("\n\tColours used: ");
1.         for(YarnColour c : colours.getValue()) {
1.             toPrint = toPrint.concat("\n\t\t" + c);
1.         }
1.         toPrint = toPrint.concat("\n\tStitches used: ");
1.         for(Stitch s : stitchesUsed.getValue()) {
1.             toPrint = toPrint.concat("\n\t\t" + s);
1.         }
1.         toPrint = toPrint.concat("\n\tPattern Instructions:");
1.         for(Row r : rows.getValue()) {
1.             toPrint = toPrint.concat("\n\t\t" + r);
1.         }
1.         return toPrint;
1.     }
1.     public boolean equals(CrochetPattern p) {
1.         if((name.getValue() == p.getName()) 
1.                 && (gauge.getValue() == p.getGauge()) 
1.                 && (recommendedHookSize.getValue() == p.getRecommendedHook())
1.                 && (rows.getValue() == p.getRows())
1.                 && (stitchesUsed.getValue() == p.getStitches())) {
1.             return true;
1.         }
1.         return false;
1.     }
1.     
1.     //Modifiers
1.     public void setName(String newName) {
1.         name.setValue(newName);
1.     }
1.     public void setRecommendedHook(double newHook) {
1.         recommendedHookSize.setValue(newHook);
1.     }
1.     public void setActualHook(double newHook) {
1.         actualHookSize.setValue(newHook);
1.     }
1.     public void setGauge(Gauge newGauge) {
1.         gauge.setValue(newGauge);
1.     }
1.     public void addColour(YarnColour colour) {
1.         colours.getValue().add(colour);
1.     }
1.     public void addColour(String colour, double yardage, double weight, int wraps) {
1.         colours.getValue().add(new YarnColour(colour, yardage, weight, wraps));
1.     }
1.     public void addColour(String colour, double yardage, double weight, int wraps, int weightCat, String weightDesc) {
1.         colours.getValue().add(new YarnColour(colour, yardage, weight, wraps, weightCat, weightDesc));
1.     }
1.     public void addStitch(Stitch stitch) {
1.         stitchesUsed.getValue().add(stitch);
1.     }
1.     public void addStitch(String n, String abbr, String how) {
1.         stitchesUsed.getValue().add(new Stitch(n, abbr, how));
1.     }
1.     public void addStitch(String n, String abbr, String how, Integer w) {
1.         stitchesUsed.getValue().add(new Stitch(n, abbr, how, w));
1.     }
1.     public void newRow() {
1.         rows.getValue().add(new Row());
1.     }
1.     public void newRow(Row r) {
1.         rows.getValue().add(new Row(r));
1.     }
1.     public void newRow(String i, Integer l) {
1.         rows.getValue().add(new Row(i, l));
1.     }
1.     public void load(String xml) {
1.         name.setValue(name.getStringDataFromXML(xml));
1.         recommendedHookSize.setValue(Double.parseDouble(recommendedHookSize.getStringDataFromXML(xml)));
1.         actualHookSize.setValue(Double.parseDouble(actualHookSize.getStringDataFromXML(xml)));
1.         if (gauge.getStringDataFromXML(xml)!=null) {
1.             gauge.setValue(new Gauge(gauge.getStringDataFromXML(xml)));
1.         } else {
1.             gauge.setValue(null);
1.         }
1.         
1.         String yarnList = SaveAsXML.findInXML(xml, STARTYARNLISTTAG, ENDYARNLISTTAG);
1.         while (!yarnList.isEmpty()) {
1.             colours.getValue().add(new YarnColour(SaveAsXML.findInXML(yarnList, YarnColour.STARTCLASSTAG, YarnColour.ENDCLASSTAG)));
1.             yarnList = removeFirst(yarnList, YarnColour.STARTCLASSTAG, YarnColour.ENDCLASSTAG);
1.         }
1.         
1.         String rowList = SaveAsXML.findInXML(xml, STARTROWLISTTAG, ENDROWLISTTAG);
1.         while (!rowList.isEmpty()) {
1.             rows.getValue().add(new Row(SaveAsXML.findInXML(rowList, Row.STARTCLASSTAG, Row.ENDCLASSTAG)));
1.             rowList = removeFirst(rowList, Row.STARTCLASSTAG, Row.ENDCLASSTAG);
1.         }
1.         
1.         String stitchList = SaveAsXML.findInXML(xml, STARTSTITCHLISTTAG, ENDSTITCHLISTTAG);
1.         while (!stitchList.isEmpty()) {
1.             stitchesUsed.getValue().add(new Stitch(SaveAsXML.findInXML(stitchList, Stitch.STARTCLASSTAG, Stitch.ENDCLASSTAG)));
1.             stitchList = removeFirst(stitchList, Stitch.STARTCLASSTAG, Stitch.ENDCLASSTAG);
1.         }
1.     }
1.     
1.     // Internal Logic
1.     private void initializeFields() {
1.         name = new SaveableField <String> ("name");
1.         recommendedHookSize = new SaveableField <Double> ("recommendedHookSize");
1.         actualHookSize = new SaveableField <Double> ("actualHookSize");
1.         gauge = new SaveableField <Gauge> ("gauge");
1.         colours = new SaveableField <ArrayList <YarnColour>> ("colours");
1.         rows = new SaveableField <ArrayList <Row>> ("rows");
1.         stitchesUsed = new SaveableField <ArrayList <Stitch>> ("stitchesUsed");
1.     }
1. }


Row Class

1. package caseStudy;
1. 
1. public class Row extends SaveAsXML {
1.     private SaveableField <String> instructions;
1.     private SaveableField <Integer> length;
1.     
1.     // XML Tags
1.     public static final String STARTCLASSTAG = "<Row>";
1.     public static final String ENDCLASSTAG = "</Row>";
1.     
1.     // Constructors
1.     public Row() {
1.         initializeFields();
1.         instructions.setValue("");;
1.         length.setValue(0);
1.     }
1.     public Row(Row r) {
1.         initializeFields();
1.         length.setValue(r.getLength());
1.         instructions.setValue(r.getInstructions());
1.     }
1.     public Row(String i, int l) {
1.         initializeFields();
1.         instructions.setValue(i);
1.         length.setValue(l);
1.     }
1.     public Row(String xml) {
1.         initializeFields();
1.         this.load(xml);
1.     }
1.     
1.     // Accessors
1.     public String getInstructions() {
1.         return instructions.getValue();
1.     }
1.     public int getLength() {
1.         return length.getValue();
1.     }
1.     public String toString() {
1.         return instructions.getValue() + " (" + length.getValue() + " sts)";
1.     }
1.     public String save() {
1.         return STARTCLASSTAG
1.                 + instructions.save()
1.                 + length.save()
1.                 + ENDCLASSTAG;
1.     }
1.     public boolean equals(Row r) {
1.         if((instructions.getValue() == r.getInstructions()) 
1.                 && (length.getValue() == r.getLength())) {
1.             return true;
1.         }
1.         return false;
1.     }
1.    
1.     // Modifiers
1.     public void setInstructions(String newInstructions) {
1.         instructions.setValue(newInstructions);
1.     }
1.     public void addToInstructions(String toAdd) {
1.         instructions.setValue(instructions.getValue().concat(toAdd));
1.     }
1.     public void setLength(int l) {
1.         length.setValue(l);
1.     }
1.     public void load(String xml) {
1.         length.setValue(Integer.parseInt(length.getStringDataFromXML(xml)));
1.         instructions.setValue(instructions.getStringDataFromXML(xml));
1.     }
1.     private void initializeFields() {
1.         instructions = new SaveableField <String> ("instructions");
1.         length = new SaveableField <Integer> ("length");
1.     }
1. }


Stitch Class

1. package caseStudy;
1. 
1. public class Stitch extends SaveAsXML {
1.     // Describes a crochet stitch
1.     private SaveableField <String> name;
1.     private SaveableField <String> abbreviation;
1.     private SaveableField <String> howTo;
1.     private SaveableField <Integer> stitchWidth; // Refers to how many stitches from the previous row are explicitly or implicitly used by this stitch
1.     
1.     // XML Tags
1.     public static final String STARTCLASSTAG = "<Stitch>";
1.     public static final String ENDCLASSTAG = "</Stitch>";
1.     
1.     //Constructors
1.     public Stitch(String name, String abbreviation, String howTo) {
1.         initializeFields();
1.         this.name.setValue(name.toLowerCase());
1.         this.abbreviation.setValue(abbreviation.toLowerCase());
1.         this.howTo.setValue(howTo);
1.         stitchWidth.setValue(1);
1.     }
1.     public Stitch(String name, String abbreviation, String howTo, int stitchWidth) {
1.         initializeFields();
1.         this.name.setValue(name.toLowerCase());
1.         this.abbreviation.setValue(abbreviation.toLowerCase());
1.         this.howTo.setValue(howTo);
1.         this.stitchWidth.setValue(stitchWidth);
1.     }
1.     public Stitch(Stitch stitch) {
1.         initializeFields();
1.         name.setValue(stitch.getName().toLowerCase());
1.         abbreviation.setValue(stitch.getAbbreviation().toLowerCase());
1.         howTo.setValue(stitch.getHowTo());
1.         stitchWidth.setValue(stitch.getWidth());
1.     }
1.     public Stitch(String xml) {
1.         initializeFields();
1.         this.load(xml);
1.     }
1.     
1.     // Accessors
1.     public String getName() {
1.         return name.getValue();
1.     }
1.     public String getAbbreviation() {
1.         return abbreviation.getValue();
1.     }
1.     public String getHowTo() {
1.         return howTo.getValue();
1.     }
1.     public int getWidth() {
1.         return stitchWidth.getValue();
1.     }
1.     public String save() {
1.         return STARTCLASSTAG 
1.                 + name.save()
1.                 + abbreviation.save()
1.                 + howTo.save()
1.                 + stitchWidth.save()
1.                 + ENDCLASSTAG;
1.     }
1.     public String toString() {
1.         return "Stitch name: " + name.getValue() + "\n\tAbbreviation: " + abbreviation.getValue() + "\n\tWidth: " + stitchWidth.getValue() + "\n\tHow to: " + howTo.getValue();
1.     }
1.     public boolean equals(Stitch s) {
1.         if((name.getValue() == s.getName()) 
1.                 && (abbreviation.getValue() == s.getAbbreviation())
1.                 && (howTo.getValue() == s.getHowTo())
1.                 && (stitchWidth.getValue() == s.getWidth())) {
1.             return true;
1.         }
1.         return false;
1.     }
1.     
1.     // Modifiers
1.     public void setName(String newName) {
1.         name.setValue(newName.toLowerCase());
1.     }
1.     public void setAbbreviation(String newAbbreviation) {
1.         abbreviation.setValue(newAbbreviation.toLowerCase());
1.     }
1.     public void setHowTo(String newHowTo) {
1.         howTo.setValue(newHowTo);
1.     }
1.     public void setWidth(int newWidth) {
1.         stitchWidth.setValue(newWidth);
1.     }
1.     public void load(String xml) {
1.         name.setValue(name.getStringDataFromXML(xml));
1.         abbreviation.setValue(abbreviation.getStringDataFromXML(xml));
1.         howTo.setValue(howTo.getStringDataFromXML(xml));
1.         stitchWidth.setValue(Integer.parseInt(stitchWidth.getStringDataFromXML(xml)));
1.     }
1.     private void initializeFields() {
1.         name = new SaveableField <String> ("name");
1.         abbreviation = new SaveableField <String> ("abbreviation");
1.         howTo = new SaveableField <String> ("howTo");
1.         stitchWidth = new SaveableField <Integer> ("stitchWidth");
1.     }
1. }



YarnColour Class

1. package caseStudy;
1. 
1. public class YarnColour extends SaveAsXML {
1.     // Describes the yardage and weight for a colour used in the pattern
1.     private SaveableField <String> colour;  // Colour name
1.     private SaveableField <Double> yardage; // Total length needed for this colour
1.     private SaveableField <Double> weight; // Yarn amount is frequently described by weight in oz or g instead of yardage
1.     private SaveableField <Integer> wpi;    // Wraps Per Inch, approximate (also not necessary)
1.     private SaveableField <Integer> weightCategory; // Using Craft Yarn Council's standardized system (0-7)
1.     private SaveableField <String> weightDescription; // Similar to weightCategory
1.     
1.  // XML Tags
1.     public static final String STARTCLASSTAG = "<YarnColour>";
1.     public static final String ENDCLASSTAG = "</YarnColour>";
1.     
1.     // Constructors
1.     public YarnColour() {
1.         initializeFields();
1.         colour.setValue("unknown");
1.         yardage.setValue(0.0);
1.         weight.setValue(0.0);
1.         wpi.setValue(0);
1.         weightCategory.setValue(-1);
1.         weightDescription.setValue("Novelty");
1.     }
1.     public YarnColour(YarnColour yarn) {
1.         initializeFields();
1.         colour.setValue(yarn.getColour());
1.         yardage.setValue(yarn.getYardage());
1.         weight.setValue(yarn.getWeight());
1.         wpi.setValue(yarn.getWPI());
1.         weightCategory.setValue(yarn.getWeightCat());
1.         weightDescription.setValue(yarn.getWeightDesc());
1.     }
1.     public YarnColour(String colour, double yardage, double weight, int wpi) {
1.         initializeFields();
1.         this.colour.setValue(colour.toLowerCase());
1.         this.yardage.setValue(yardage);
1.         this.weight.setValue(weight);
1.         this.wpi.setValue(wpi);
1.         weightCategory.setValue(getCategoryFromWPI(wpi));
1.         weightDescription.setValue(getDescFromCat(weightCategory.getValue()));
1.     }  
1.     public YarnColour(String colour, double yardage, double weight, int wpi, int weightCategory, String weightDescription) {
1.         initializeFields();
1.         this.colour.setValue(colour.toLowerCase());
1.         this.yardage.setValue(yardage);
1.         this.weight.setValue(weight);
1.         this.wpi.setValue(wpi);
1.         this.weightCategory.setValue(weightCategory);
1.         this.weightDescription.setValue(weightDescription);
1.     }
1.     public YarnColour(String xml) {
1.         initializeFields();
1.         this.load(xml);
1.     }
1.     
1.     // Accessors
1.     public String getColour() {
1.         return colour.getValue();
1.     }
1.     public Double getYardage() {
1.         return yardage.getValue();
1.     }
1.     public Double getWeight() {
1.         return weight.getValue();
1.     }
1.     public Integer getWPI() {
1.         return wpi.getValue();
1.     }
1.     public Integer getWeightCat() {
1.         return weightCategory.getValue();
1.     }
1.     public String getWeightDesc() {
1.         return weightDescription.getValue();
1.     }
1.     public String toString() {
1.         return "Need " + yardage.getValue() + "yds of " + weightDescription.getValue() + " weight yarn in " + colour.getValue();
1.     }
1.     public String save() {
1.         return STARTCLASSTAG
1.                 + colour.save()
1.                 + yardage.save()
1.                 + weight.save()
1.                 + wpi.save()
1.                 + weightCategory.save()
1.                 + weightDescription.save()
1.                 + ENDCLASSTAG;
1.     }
1.     public boolean equals(YarnColour c) {
1.         if((colour.getValue() == c.getColour()) 
1.                 && (yardage.getValue() == c.getYardage())
1.                 && (weight.getValue() == c.getWeight())
1.                 && (wpi.getValue() == c.getWPI())) {
1.             return true;
1.         }
1.         return false;
1.     }
1.     
1.     // Basic Modifiers
1.     public void setColour(String newColour) {
1.         colour.setValue(newColour.toLowerCase());
1.     }
1.     public void setYardage(double newYardage) {
1.         yardage.setValue(newYardage);
1.     }
1.     public void setWeight(double newWeight) {
1.         weight.setValue(newWeight);
1.     }
1.     public void setWPI(int newWPI) {
1.         wpi.setValue(newWPI);
1.         weightCategory.setValue(getCategoryFromWPI(wpi.getValue()));
1.         weightDescription.setValue(getDescFromCat(weightCategory.getValue()));
1.     }
1.     public boolean setWeightCat(int newWeightCat) {
1.         weightCategory.setValue(newWeightCat);
1.         weightDescription.setValue(getDescFromCat(weightCategory.getValue()));
1.         if(checkWrapsInCat(wpi.getValue(), weightCategory.getValue())) {
1.             return true;
1.         }
1.         else {
1.             wpi.setValue(0);
1.             return false;
1.         }
1.     }
1.     public void setWeightDesc(String newWeightDesc) {
1.         weightDescription.setValue(newWeightDesc);
1.         // TODO: create static list of yarn weight descriptors (enum?), map to categories
1.     }
1.     public void load(String xml) {
1.         colour.setValue(colour.getStringDataFromXML(xml));
1.         yardage.setValue(Double.parseDouble(yardage.getStringDataFromXML(xml)));
1.         weight.setValue(Double.parseDouble(weight.getStringDataFromXML(xml)));
1.         wpi.setValue(Integer.parseInt(wpi.getStringDataFromXML(xml)));
1.         weightCategory.setValue(Integer.parseInt(weightCategory.getStringDataFromXML(xml)));
1.         weightDescription.setValue(weightDescription.getStringDataFromXML(xml));
1.     }
1.     
1.     // Derive the weight category from the WPI based on the chart at https://www.craftyarncouncil.com/standards/how-measure-wraps-inch-wpi
1.     private static int getCategoryFromWPI(Integer wraps) {
1.         if (wraps < 1) {
1.             return -1;
1.         }
1.         else if (wraps < 5) {
1.             return 7;
1.         }
1.         else if (wraps < 7) {
1.             return 6;
1.         }
1.         else if (wraps < 10) {
1.             return 5;
1.         }
1.         else if (wraps < 13) {
1.             return 4;
1.         }
1.         else if (wraps < 16) {
1.             return 3;
1.         }
1.         else if (wraps < 19) {
1.             return 2;
1.         }
1.         else if (wraps < 31) {
1.             return 1;
1.         }
1.         else {
1.             return 0;
1.         }
1.     }
1.     // Derive the weight description from the weight category based on the chart at https://www.craftyarncouncil.com/standards/yarn-weight-system
1.     private static String getDescFromCat(Integer category) {
1.         switch(category) {
1.             case 0:
1.                 return "Lace";
1.             case 1:
1.                 return "Super Fine";
1.             case 2:
1.                 return "Fine";
1.             case 3:
1.                 return "Light";
1.             case 4:
1.                 return "Medium";
1.             case 5:
1.                 return "Bulky";
1.             case 6:
1.                 return "Super Bulky";
1.             case 7:
1.                 return "Jumbo";
1.             default:
1.                 return "Novelty";
1.         }
1.     }
1.     // Verify that the WPI matches the given weight category
1.     private static boolean checkWrapsInCat(Integer wraps, Integer category) {
1.         switch(category) {
1.             case 0:
1.                 if(wraps > 29)
1.                     return true;
1.                 else
1.                     return false;
1.             case 1:
1.                 if(wraps > 13 && wraps < 31)
1.                     return true;
1.                 else
1.                     return false;
1.             case 2:
1.                 if(wraps > 11 && wraps < 19)
1.                     return true;
1.                 else
1.                     return false;
1.             case 3:
1.                 if(wraps > 10 && wraps < 16)
1.                     return true;
1.                 else
1.                     return false;
1.             case 4:
1.                 if(wraps > 8 && wraps < 13)
1.                     return true;
1.                 else
1.                     return false;
1.             case 5:
1.                 if(wraps > 5 && wraps < 10)
1.                     return true;
1.                 else
1.                     return false;
1.             case 6:
1.                 if(wraps > 4 && wraps < 7)
1.                     return true;
1.                 else
1.                     return false;
1.             case 7:
1.                 if(wraps > 0 && wraps < 5)
1.                     return true;
1.                 else
1.                     return false;
1.             default:
1.                 return false;
1.         }
1.     }
1.     private void initializeFields() {
1.         colour = new SaveableField <String> ("colour");
1.         yardage = new SaveableField <Double> ("yardage");
1.         weight = new SaveableField <Double> ("weight");
1.         wpi = new SaveableField <Integer> ("wpi");
1.         weightCategory = new SaveableField <Integer> ("weightCategory");
1.         weightDescription = new SaveableField <String> ("weightDescription");
1.     }
1. }


Gauge Class

1. package caseStudy;
1. 
1. public class Gauge extends SaveAsXML {
1.     // Describes the gauge (# of stitches and rows) needed to obtain the desired sample size (inches or cm)
1.     private SaveableField <Double> width;
1.     private SaveableField <Double> length;
1.     private SaveableField <Integer> stitches;
1.     private SaveableField <Integer> rows;
1.     
1.     // XML Tags
1.     public static final String STARTCLASSTAG = "<Gauge>";
1.     public static final String ENDCLASSTAG = "</Gauge>";
1.     
1.     // Constructors
1.     public Gauge() {
1.         initializeFields();
1.         width.setValue(0.0);
1.         length.setValue(0.0);
1.         stitches.setValue(0);
1.         rows.setValue(0);
1.     }
1.     public Gauge(Gauge g) {
1.         initializeFields();
1.         width.setValue(g.getWidth());
1.         length.setValue(g.getLength());
1.         stitches.setValue(g.getNumStitches());
1.         rows.setValue(g.getNumRows());
1.     }
1.     public Gauge(double width, double length, int stitches, int rows) {
1.         initializeFields();
1.         this.width.setValue(width);
1.         this.length.setValue(length);
1.         this.stitches.setValue(stitches);
1.         this.rows.setValue(rows);
1.     }
1.     public Gauge(String xml) {
1.         initializeFields();
1.         this.load(xml);
1.     }
1.     
1.     // Accessors
1.     public double getWidth() {
1.         return width.getValue();
1.     }
1.     public double getLength() {
1.         return length.getValue();
1.     }
1.     public int getNumStitches() {
1.         return stitches.getValue();
1.     }
1.     public int getNumRows() {
1.         return rows.getValue();
1.     }
1.     public String save() {
1.         return STARTCLASSTAG
1.                 + width.save()
1.                 + length.save()
1.                 + stitches.save()
1.                 + rows.save()
1.                 + ENDCLASSTAG;
1.     }
1.     public String toString() {
1.         return "To obtain gauge, use hook needed to make a " + width.getValue()
1.             + "\" x " + length.getValue() + "\" sample of " + stitches.getValue()
1.             + " stitches and " + rows.getValue() + " rows.";
1.     }
1.     public boolean equals(Gauge g) {
1.         if((width.getValue() == g.getWidth()) 
1.                 && (length.getValue() == g.getLength())
1.                 && (stitches.getValue() == g.getNumStitches())
1.                 && (rows.getValue() == g.getNumRows())) {
1.             return true;
1.         }
1.         return false;
1.     }
1.     
1.     // Modifiers
1.     public void setWidth(double newWidth) {
1.         width.setValue(newWidth);
1.     }
1.     public void setLength(double newLength) {
1.         length.setValue(newLength);
1.     }
1.     public void setNumStitches(int newStitches) {
1.         stitches.setValue(newStitches);
1.     }
1.     public void setNumRows(int newRows) {
1.         rows.setValue(newRows);
1.     }
1.     public void load(String xml) {
1.         width.setValue(Double.parseDouble(width.getStringDataFromXML(xml)));
1.         length.setValue(Double.parseDouble(length.getStringDataFromXML(xml)));
1.         stitches.setValue(Integer.parseInt(stitches.getStringDataFromXML(xml)));
1.         rows.setValue(Integer.parseInt(rows.getStringDataFromXML(xml)));
1.     }
1.     private void initializeFields() {
1.         width = new SaveableField <Double> ("width");
1.         length = new SaveableField <Double> ("length");
1.         stitches = new SaveableField <Integer> ("stitches");
1.         rows = new SaveableField <Integer> ("rows");
1.     }
1. }


SaveAsXML Abstract Class

1. package caseStudy;
1. 
1. public abstract class SaveAsXML {
1.     public static String findInXML(String xml, String startTag, String endTag) {
1.         if (xml.isEmpty() || xml.indexOf(startTag) < 0) {
1.             return null;
1.         }
1.         return xml.substring(xml.indexOf(startTag) + startTag.length(), xml.indexOf(endTag));
1.     }
1. [bookmark: _GoBack]    public static String removeFirst(String xml, String startTag, String endTag) {
1.         if(xml.isEmpty()) {
1.             return null;
1.         }
1.         String beforeTag = xml.substring(0, xml.indexOf(startTag));
1.         String afterTag = xml.substring(xml.indexOf(endTag) + endTag.length());
1.         return beforeTag + afterTag;
1.     }
1.     abstract public String save();
1.     abstract public void load(String xml);
1. }


SaveableField Class
1. package caseStudy;
1. 
1. public class SaveableField <T> {
1.     // Makes it easier to save the fields in the XML file
1.     private T value;
1.     private String identifier;
1.     private String xmlStartTag;
1.     private String xmlEndTag;
1.     
1.     // Constructors
1.     public SaveableField (String id) {
1.         identifier = id;
1.         value = null;
1.         xmlStartTag = createStartTag();
1.         xmlEndTag = createEndTag();
1.     }
1.     public SaveableField (T value, String id) {
1.         identifier = id;
1.         this.value = value;
1.         xmlStartTag = createStartTag();
1.         xmlEndTag = createEndTag();
1.     }
1.     
1.     // Accessors
1.     public T getValue() {
1.         return value;
1.     }
1. 
1.     public String save() {
1.         return xmlStartTag + value.toString() + xmlEndTag;
1.     }
1.     
1.     // Modifier
1.     public void setValue(T newValue) {
1.         value = newValue;
1.     }
1.     public String getStringDataFromXML(String xml) {
1.         return SaveAsXML.findInXML(xml, xmlStartTag, xmlEndTag);
1.     }
1. 
1.     // Derive the tags from the identifier
1.     private String createStartTag() {
1.         return "<" + identifier + ">";
1.     }
1.     private String createEndTag() {
1.         return "</" + identifier + ">";
1.     }
1. [bookmark: _Toc57544357]}
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Bugs
· Every time program runs, pattern and stitch lists double (not successfully deleting duplicates before saving file)
· When clicking on a pattern name, it doesn’t display in the main panel until the window is resized.
· Did not manage to implement a menu to add new patterns/stitches or edit patterns/stitches
· Did not manage to implement a sidebar or tooltip with stitch instructions.
· ActualHookSize field ended up being superfluous. 
Sources
· Yarn weight categories and WPI ranges taken from Yarn Council Canada at https://www.craftyarncouncil.com/standards/how-measure-wraps-inch-wpi
· Standard stitch definitions taken from Reader’s Digest Complete Guide to Needlework (published in 1979) pp 360-378.
· Yarn described in sample pattern is Red Heart Scrubby yarn, info available at https://www.yarnspirations.com/red-heart-scrubby-yarn/E833.html?dwvar_E833_color=Jelly&cgid=#start=13
· Actual pattern described in sample is my own work. Yardage was determined by weighing a completed scrubby (24g) and comparing to the weight of the full ball (85g for 71m). 10% error margin added. WPI calculated by loosely wrapping the yarn around a ruler.
· Recommended hook for sample pattern taken from free pattern at https://www.yarnspirations.com/red-heart-circle-scrubby/RHC0512-017952M.html?cgid=patterns 
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£ Crochet Patter Database

Weicome to the Crochet Patern Database and Viewer!

Patterns

Pineapple Square Scrubby

0: Start with a magic ring. (0 sts)

1: (pineapple st, ch 2) 7 times in magic ring. Make one more pineapple st, s! st to first pineapple . (8 sts)

2:(pineapple s, ch 2) twice in one ch2 space, followed by (pineapple st, ch 2) in the next ch2 space. Repeat 3 more times. SI st to first pineapple st. (16 sts)

3:(pineapple st, ch 2) twice in one ch2 space, followed by (pineapple st, ch 2) in the next ch space, (pineapple st, ch 2) n th next ch2 space. Repeat 3 more times. SI st to first pineapple st. (20 sts)
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