Case Study: "Flight Commander – Java Takes Off!"
Concept Overview
You're hired by SkyHigh Systems, a tech company developing a simulation for managing airport operations and flight coordination. The simulation must handle data for passengers, flights, crew, and error situations like invalid bookings or system overloads.
Students will build a modular Java application using:
· Packages for organizing flight, personnel, and booking logic
· Classes & Objects to represent core entities (Passenger, Flight, Pilot)
· Methods for operations like booking and status reporting
· Access Controls to encapsulate sensitive data
· Strings & Arrays for names, cities, and logs
· Array of Objects for managing multiple passengers or flights
· Inheritance & Interfaces for staff role hierarchy and operational behavior
· Exception Handling for system errors and booking failures

Java Packages Design
package flight.operations;
package personnel.management;
package system.exceptions;
Organize your codebase by domain for clarity and modularity.
 Class Definitions & Relationships
 1. Passenger Class
package personnel.management;

public class Passenger {
    private String name;
    private int age;
    protected String passportNumber;

    public Passenger(String name, int age, String passportNumber) {
        this.name = name;
        this.age = age;
        this.passportNumber = passportNumber;
    }

    public String getName() {
        return name;
    }

    public void printInfo() {
        System.out.println("Passenger: " + name + ", Passport: " + passportNumber);
    }
}
 2. Flight Class with Array of Passengers
package flight.operations;

import personnel.management.Passenger;

public class Flight {
    public String flightCode;
    private String origin;
    private String destination;
    public Passenger[] passengers;

    public Flight(String flightCode, String origin, String destination, int capacity) {
        this.flightCode = flightCode;
        this.origin = origin;
        this.destination = destination;
        this.passengers = new Passenger[capacity];
    }

    public void addPassenger(Passenger p, int index) {
        if (index >= passengers.length) {
            System.out.println("Error: Capacity exceeded.");
        } else {
            passengers[index] = p;
        }
    }

    public void printManifest() {
        for (Passenger p : passengers) {
            if (p != null) p.printInfo();
        }
    }
}
 Inheritance: Staff Hierarchy
3. Staff and Pilot Class
package personnel.management;

public class Staff {
    protected String employeeID;
    public String department;

    public void report() {
        System.out.println("Staff from " + department + " reporting.");
    }
}

public class Pilot extends Staff {
    public void fly() {
        System.out.println("Pilot ID " + employeeID + " is flying the aircraft.");
    }
}

Interfaces: Flight Operations
4. Interface for Operational Readiness
package flight.operations;

public interface IOperable {
    void performSafetyCheck();
    void initiateBoarding();
}
5. Implementing Interface in Flight Class
public class OperableFlight extends Flight implements IOperable {
    public OperableFlight(String code, String origin, String destination, int cap) {
        super(code, origin, destination, cap);
    }

    public void performSafetyCheck() {
        System.out.println("Safety checklist completed for flight " + flightCode);
    }

    public void initiateBoarding() {
        System.out.println("Boarding initiated for flight " + flightCode);
    }
}
 Exception Handling: Booking Errors
 6. Custom Exception
package system.exceptions;

public class BookingException extends Exception {
    public BookingException(String message) {
        super(message);
    }
}
7. Throwing the Exception
public void bookSeat(Passenger p, int index) throws BookingException {
    if (index < 0 || index >= passengers.length) {
        throw new BookingException("Invalid seat number: " + index);
    } else {
        passengers[index] = p;
    }
}

Student Activities
· Create multiple passengers using string arrays for names
· Populate a flight with passengers using an array of objects
· Implement a new subclass of Staff (e.g., CabinCrew)
· Make a booking system that handles invalid seat requests via exceptions
· Create a package structure for organizing all classes



Student Worksheet: Flight Commander – Java Takes Off!
🎯 Learning Goals
By the end of this worksheet, you will be able to:
· Create and use Java classes, objects, and methods
· Apply access modifiers to control data visibility
· Manipulate strings, arrays, and arrays of objects
· Implement inheritance and interfaces
· Organize code using packages
· Handle errors using exception handling

PART 1 — Code Foundation
Task 1: Passenger Class
Create a class Passenger with:
· Fields: name (private), age (private), passportNumber (protected)
· Constructor and a method printInfo()
Challenge: Make a getName() method and test access from another class.

Task 2: Flight Class & Array of Passengers
Create a class Flight with:
· flightCode, origin, destination
· Array of Passenger objects
· Method addPassenger(Passenger p, int index)
· Method printManifest() to display passenger list
Challenge: Add a method to count empty seats.

PART 2 — Inheritance & Interfaces
Task 3: Staff & Pilot Classes
Create a base class Staff with employeeID and department.
Create a subclass Pilot with method fly() and access inherited fields.
Challenge: Add another subclass CabinCrew with a method assistPassenger().

Task 4: Flight Operations Interface
Create an interface IOperable with two methods: performSafetyCheck() and initiateBoarding().
Implement it in OperableFlight which extends Flight.
Challenge: Add a new class CargoFlight that also implements IOperable.

 PART 3 — Strings, Arrays & Packages
Task 5: String Manipulation
Create a method that takes a String cityName and:
· Converts to uppercase
· Checks length
· Searches for substring "International"
Challenge: Replace "Airport" with "Terminal" in a string.

Task 6: Use Arrays and Array of Objects
Use String[] for city names and sort them alphabetically.
Create multiple Passenger objects and store them in an array.
Challenge: Write a method to search for a passenger by name.

Task 7: Organize with Packages
Separate your classes into appropriate packages:
· flight.operations
· personnel.management
· system.exceptions
 Challenge: Use import statements and package declarations properly.

PART 4 — Exception Handling
 Task 8: Booking Exception
Create a custom exception BookingException.
Throw this if the seat index is invalid in addPassenger().
if (index < 0 || index >= passengers.length) {
    throw new BookingException("Seat not available");
}
✅ Challenge: Add a try-catch block in the main method to handle booking errors.

Self-Assessment Checklist
	Concept
	Can Do 🟩
	Needs Review 🟨
	Not Yet 🟥

	Create and use classes
	
	
	

	Implement methods
	
	
	

	Apply access modifiers
	
	
	

	Use strings and arrays
	
	
	

	Create array of objects
	
	
	

	Extend classes (inheritance)
	
	
	

	Implement interfaces
	
	
	

	Organize with packages
	
	
	

	Handle exceptions
	
	
	





Evaluation Rubric Snapshot
	Concept
	Excellent (5)
	Good (4)
	Fair (3)
	Needs Improvement

	Package Organization
	Clean separation, imports used
	Some separation
	Mixed structure
	All code in one file

	Class & Object Design
	Reusable, logical
	Mostly correct
	Basic structure
	Incomplete

	Method Implementation
	Clear, modular
	Functional
	Simplistic
	Not working

	Access Control
	Thoughtful use
	Partial use
	Incorrect in places
	Not used

	String & Arrays
	Dynamic & varied
	Basic operations
	Minimal use
	Missing

	Array of Objects
	Used effectively
	Limited use
	Inefficient
	Misused

	Inheritance & Interface
	Clear hierarchy and contract
	Partial understanding
	Basic
	Missing or broken

	Exception Handling
	Custom and catch blocks
	Basic usage
	Incomplete
	Errors or no handling
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