Here are some notes addressing the comment in 6.56.1:

· “Any time that objects are linked and then one or more are removed without reconstructing to the interconnections.”	Comment by Stephen Michell: Sean to examine Java alternatives to finalize, such as try-with-resources or close().	Comment by McDonagh, Sean: 	Comment by Stephen Michell: Considering removing discussion of finalize since it was deprecated, but alternative programming methods that replace it and we should consider if they can result in undefined behaviour.

As mentioned in the document, finalize() is deprecated (JEP 421) due to severe performance issues, unpredictable timing, and potential security risks. Modern alternatives include try-with-resources (preferred for most scenarios) and the java.lang.ref.Cleaner API (preferred for safety nets – graceful faulures). 
While these alternatives are safer, they can still lead to "undefined behavior"—specifically, non-deterministic resource leaks—if implemented incorrectly. 

Java Alternatives to Finalize
1. Try-with-resources and AutoCloseable (Preferred) 
For resources used within a specific scope (e.g., file streams, database connections), implementing AutoCloseable is the best practice. It ensures the close() method is called immediately when the block exits. 
// 1. Implement the interface
class MyResource implements AutoCloseable {
    @Override
    public void close() {
        System.out.println("Resource closed automatically!");
    }
}

public class Main {
    public static void main(String[] args) {
        // 2. Use in try-with-resources
        try (MyResource res = new MyResource()) {
            System.out.println("Using resource...");
        } // close() is called here automatically
    }
}

Key Highlights
Automatic Cleanup: You don't need a manual finally block to close resources like files or database connections.
Single Method: The interface only requires you to override void close() throws Exception.
Idempotency: While not strictly required, it is strongly recommended that calling close() multiple times has no additional side effects.
Compatibility: Many standard Java classes (e.g., FileInputStream, Scanner) already implement AutoCloseable or its I/O-specific sub-interface, Closeable. 


2. java.lang.ref.Cleaner (Safety Net) 
Introduced in Java 9, Cleaner is used for cleanup when close() might not be explicitly called. Unlike finalizers, Cleaner acts on a decoupled object, preventing the "resurrection" of objects. 
public class MyClass implements AutoCloseable {
    private static final Cleaner cleaner = Cleaner.create();
    private final Cleaner.Cleanable cleanable;

    public MyClass() {
        this.cleanable = cleaner.register(this, new State());
    }
    @Override
    public void close() { cleanable.clean(); }
}

3. PhantomReference with ReferenceQueue
A lower-level alternative to Cleaner used to know exactly when an object has been garbage collected. It is complex to implement but provides full control. 

The alternatives can result in Undefined Behavior though the "undefined behavior" is more about non-deterministic resource exhaustion rather than the severe memory corruption issues caused by finalize(). 
	Feature 
	Behavior Issue

	Cleaner API
	Delayed Cleanup: Just like finalize(), Cleaners are based on Garbage Collection, meaning they may not run promptly, leading to resource exhaustion (e.g., file descriptors) if objects are not explicitly closed.

	Cleaner API
	"Zombie" Objects: If the cleaning action holds a reference to the registered object, it will never be Garbage Collected.

	Try-with-res
	Forgotten Use: If a programmer forgets to use try-with-resources for a class that implements AutoCloseable, no cleanup occurs, resulting in a resource leak.

	PhantomRef
	Premature Cleaning: If not careful, reference management can lead to bugs where the resource is cleaned before the application is finished with it.


Summary of Differences
· finalize(): Slow, insecure, can resurrect objects, unpredictable.
· Cleaner: Replaces finalize() as a safety net. It is faster and safer but still relies on GC, so cleanup is not immediate.
· Try-with-resources: Deterministic and fast. It should be the first choice for resource management. 

