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In this exercise, you’ll add code to the Invoice application that validates the data the user enters. That includes exception handling code as well as specific data validation methods.
1. Open the project named ch05_exl_Invoice in the ex_starts directory. Then, test the application to see how it works.
2. As you test the application, enter an invalid customer type code to see what happens. Then, enter an invalid subtotal entry like $1000 to see what happens when the application crashes.
Validate the customer type code
3. Modify the application so it will only accept customer type codes r and c. It should also discard any extra entries on the customer type line. If the user enters an invalid code, the application should display an error message and ask the user to enter a valid code. This should be done before the user enters a subtotal. Then, test this enhancement.
4. Code a static method named getYalidCustomerType that does the validation of step 3. This method should include one parameter that receives a Scanner object, and it should return a valid customer type code. The method should get an entry from the user, check it for validity, display an error message if it’s invalid, and discard any other user entries whether or not the entry is valid. This method should continue getting user entries until one is valid. The easiest way to add the code for this method is to copy the code you wrote in step 3.
5. Modify the application so it uses this method. Then, test this enhancement. Validate the subtotal
6. Add a try statement that catches any InputMismatchException that the nextDouble method of the Scanner class might throw. The catch block should display an error message and issue a continue statement to jump to the beginning of the while loop. It should also discard the invalid entry and any other entries on the line. For this to work, you’ll need to import the InputMismatchException class, and you’ll need to declare the subtotal variable before the try statement so it can be used outside that statement. Test this enhancement.
7. Code a static method named getValidSubtotal that uses the hasDouble method of the Scanner class to validate the subtotal entry so the InputMismatchException won’t occur. This method should require one parameter that receives a Scanner object, and it should return a valid subtotal. This method should get an entry from the user, check that it’s a valid double value, check that it’s greater than zero and less than 10000, display appropriate error messages if it isn’t valid, and discard any other user entries whether or not the entry is valid. This should continue until the method gets a valid subtotal entry.
8. Modify the code within the try statement so it uses this method. Then, test this enhancement so you can see that an InputMismatchException is no longer caught by the catch block.
Discard any extra entries for the Continue prompt
9. Run the application again. When the Continue prompt is displayed, enter two or more values to see what happens.
10. Modify the code so the application works right even if the user enters two or more values when asked if he wants to continue. To do that, you need to discard any extra entries. Then, test this enhancement.
At this point, the application should be bulletproof. It should only accept valid
entries for customer type and subtotal, and it should work even if the user
makes two or more entries for a single prompt.

---------------------------------------------------------------------------------------------------------------------

import java.util.*;
import java.text.*;

public class FutureValueApp
{
    public static void main(String[] args)
    {
        System.out.println("Welcome to the Future Value Calculator\n");

        Scanner sc = new Scanner(System.in);
        String choice = "y";

        while (choice.equalsIgnoreCase("y"))
        {
            // get the input from the user
            System.out.println("DATA ENTRY");
            double monthlyInvestment = getDoubleWithinRange(sc,
                "Enter monthly investment: ", 0, 1000);
            double interestRate = getDoubleWithinRange(sc,
                "Enter yearly interest rate: ", 0, 30);
            int years = getIntWithinRange(sc,
                "Enter number of years: ", 0, 100);

            // calculate the future value
            double monthlyInterestRate = interestRate/12/100;
            int months = years * 12;
            double futureValue = calculateFutureValue(
                monthlyInvestment, monthlyInterestRate, months);

            // get the currency and percent formatters
            NumberFormat currency = NumberFormat.getCurrencyInstance();
            NumberFormat percent = NumberFormat.getPercentInstance();
            percent.setMinimumFractionDigits(1);

            // format the result as a single string
            String results =
                  "Monthly investment:\t"
                      + currency.format(monthlyInvestment) + "\n"
                + "Yearly interest rate:\t"
                      + percent.format(interestRate/100) + "\n"
                + "Number of years:\t"
                      +  years + "\n"
                + "Future value:\t\t"
                      + currency.format(futureValue) + "\n";

            // print the results
            System.out.println();
            System.out.println("FORMATTED RESULTS");
            System.out.println(results);

            // see if the user wants to continue
            System.out.print("Continue? (y/n): ");
            choice = sc.next();
            sc.nextLine();  // discard any other data entered on the line
            System.out.println();
        }
    }

    public static double getDouble(Scanner sc, String prompt)
    {
        double d = 0.0;
        boolean isValid = false;
        while (isValid == false)
        {
            System.out.print(prompt);
            if (sc.hasNextDouble())
            {
                d = sc.nextDouble();
                isValid = true;
            }
            else
            {
                System.out.println("Error! Invalid decimal value. Try again.");
            }
            sc.nextLine();  // discard any other data entered on the line
        }
        return d;
    }

    public static double getDoubleWithinRange(Scanner sc, String prompt,
    double min, double max)
    {
        double d = 0.0;
        boolean isValid = false;
        while (isValid == false)
        {
            d = getDouble(sc, prompt);
            if (d <= min)
                System.out.println(
                    "Error! Number must be greater than " + min + ".");
            else if (d >= max)
                System.out.println(
                    "Error! Number must be less than " + max + ".");
            else
                isValid = true;
        }
        return d;
    }

    public static int getInt(Scanner sc, String prompt)
    {
        int i = 0;
        boolean isValid = false;
        while (isValid == false)
        {
            System.out.print(prompt);
            if (sc.hasNextInt())
            {
                i = sc.nextInt();
                isValid = true;
            }
            else
            {
                System.out.println("Error! Invalid integer value. Try again.");
            }
            sc.nextLine();  // discard any other data entered on the line
        }
        return i;
    }

    public static int getIntWithinRange(Scanner sc, String prompt,
    int min, int max)
    {
        int i = 0;
        boolean isValid = false;
        while (isValid == false)
        {
            i = getInt(sc, prompt);
            if (i <= min)
                System.out.println(
                    "Error! Number must be greater than " + min + ".");
            else if (i >= max)
                System.out.println(
                    "Error! Number must be less than " + max + ".");
            else
                isValid = true;
        }
        return i;
    }

    public static double calculateFutureValue(double monthlyInvestment,
    double monthlyInterestRate, int months)
    {
        double futureValue = 0;
        for (int i = 1; i <= months; i++)
        {
            futureValue =
                (futureValue + monthlyInvestment) *
                (1 + monthlyInterestRate);
        }
        return futureValue;
    }
}
