Case Study: “Mystery of the Lost Artifact”
Scenario Overview
A tech-savvy archaeologist named Dr. Aria is developing a software system to manage artifact recovery missions. She wants to simulate search patterns, log discoveries, and enforce data integrity using object-oriented principles in Java.
This system needs to:
· Represent different types of artifacts.
· Keep track of how many artifacts were found.
· Use recursion to search through a virtual map.
· Prevent modification of historical constants.
· Use access control to protect sensitive data.

1. Class & Object
public class Artifact {
    String name;
    String origin;

    public Artifact(String name, String origin) {
        this.name = name;
        this.origin = origin;
    }

    public void display() {
        System.out.println(name + " from " + origin);
    }
}
· Artifact is a class; each specific item (e.g., "Golden Idol") is an object.
2. Methods
public void catalogArtifact(Artifact a) {
    System.out.println("Cataloging: " + a.name);
}
· Encapsulates behavior related to data processing.
3. Access Control
private String secretCode;
protected String location;
public String discoverer;
· Teaches the impact of private, protected, and public access modifiers.
4. Recursion
The software includes a recursive search algorithm that mimics a real-world expedition:
public boolean searchMap(char[][] map, int x, int y) {
    if (x < 0 || y < 0 || x >= map.length || y >= map[0].length) return false;
    if (map[x][y] == 'A') {
        System.out.println("Artifact found!");
        return true;
    }
    return searchMap(map, x+1, y) || searchMap(map, x, y+1);
}
· Encourages understanding of recursive traversal in grid-like data structures.
5. Final Keyword
public final class MissionConstants {
    public static final String MISSION_NAME = "Lost Temple Expedition";
}
· Reinforces the concept of unchangeable values and class protection.
6. Static Keyword
public class Tracker {
    public static int artifactCount = 0;

    public static void incrementCount() {
        artifactCount++;
    }
}
· Demonstrates how static fields and methods maintain shared data across instances.

Student Challenge Ideas
Students need to:
· Create additional artifact subclasses like Relic or Scroll.
· Enhance the recursive search to backtrack and avoid repeated paths.
· Implement access restrictions based on user roles (admin, guest).
· Log each discovered artifact with a timestamp using a static utility class.



Objective
Students will explore essential Java programming concepts by building a simulation based on an archaeological mission. They’ll practice object-oriented design, recursion, access control, and other key features through guided exercises.

Part 1: Building the Foundation
Task 1 – Class & Object
Create a class named Artifact with fields for name and origin. Instantiate at least three artifacts and display their details.
Artifact a1 = new Artifact("Golden Idol", "Peru");
Artifact a2 = new Artifact("Stone Tablet", "Egypt");
a1.display();
Task 2 – Method and Access Control
Add fields using private, protected, and public access modifiers. Implement a method catalogArtifact() that uses these fields appropriately.

Part 2: Expedition Logic
Task 3 – Recursive Search Simulation
Implement a recursive search method that simulates scanning a 2D grid map for hidden artifacts. Add print statements for steps and success.
public boolean searchMap(char[][] map, int x, int y) {
    // Base and recursive logic
}
Challenge: Make the recursion avoid revisiting cells with a visited marker.

Part 3: Code Robustness & Constants
Task 4 – Final & Static Use
Create a MissionConstants class that contains mission info using final and static. Then, track discovered artifacts using a static counter in a Tracker class.
public final class MissionConstants {
    public static final String MISSION_NAME = "Lost Temple Expedition";
}

Evaluation Rubric
	Criteria
	Excellent (5)
	Good (4)
	Satisfactory (3)
	Needs Improvement (2–1)

	Class & Object Implementation
	Well-structured, reusable, clear naming
	Mostly correct with minor naming/design flaws
	Basic structure with limited usability
	Poor design or missing key elements

	Use of Access Modifiers
	Thoughtfully applied across relevant contexts
	Correct but limited scope
	Basic use with minor errors
	Incorrect or missing access levels

	Method Design & Invocation
	Logic-driven, properly encapsulated
	Adequate functionality
	Basic implementation
	Incomplete or erroneous

	Recursion Logic
	Efficient, avoids redundancy
	Recursion works but lacks optimization
	Recursion with flaws
	No recursion or incorrect logic

	Static and Final Usage
	Strategic and consistent across context
	Present but with some misuse
	Minimal understanding
	Missing or incorrect usage

	Code Readability & Structure
	Exceptionally clear and modular
	Clear structure with few issues
	Some readability problems
	Difficult to follow or poorly organized
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