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User prompt: How could I use the ClassFile API to build a replacement for Mockito and all its byte-buddy/asm coupled garbage given the following
ANTI-CORRUPTION LAYER? /* * Copyright (C) 2026 Visionary Software Solutions * * SPDX-License-Identifier: GPL-3.0-or-later */ package
software.visionary.spex.mocking; import org.mockito.ArgumentCaptor; import org.mockito.ArgumentMatchers; import org.mockito.Mockito; import
software.visionary.contrax.annotations.PreCondition; import software.visionary.contrax.enforcements.IsNotNull; import java.util.function.Consumer;
/** * Main entry point for test doubles, encapsulating Mockito so downstream code * never imports {@code org.mockito} directly. * * <h2>Why this
class has so many methods</h2> * <p> * {@code Doubles} is a <a href="https://en.wikipedia.org/wiki/Facade_pattern">FACADE</a> * (Gamma et
al., <em>Design Patterns</em>) over Mockito: a single, wide, * unified vocabulary across one subsystem. Its method count deliberately * tracks
Mockito's public surface and is therefore <em>exempt</em> from the * Miller 7&plusmn;2 cognitive-load ceiling — the methods are not independent
* responsibilities but facets of the one subsystem this class exists to hide. * They change for exactly one reason: Mockito's API changed, or we chose
to * expose more of it behind the boundary. * </p> * <p> * <strong>The exemption holds only while every method stays a thin * delegation</strong>
to Mockito or to a spex helper type ({@link Frequency}, * {@link Stubbing}, {@link VoidStubbing}, {@link Ordered}, {@link Capturer}, * {@link
StaticDouble}, {@link ConstructionDouble}, {@link Timeout}). The * moment a method grows real logic it has a second reason to change and must *
move to a helper type rather than live here. * </p> */ public enum Doubles { ; /** * Creates a mock of the given type, with generic-safe assignment. * *
@param type the class to mock * @param <T> the inferred target type (may be a parameterized type) * @return a mock instance */
@SuppressWarnings("unchecked") public static <T> T mock(@PreCondition(IsNotNull.class) final Class<?> type) { return (T) Mockito.mock(type); }
/** * Creates a spy wrapping a real instance. * * @param instance the real object to spy on * @param <T> the type of the instance * @return a spy
delegating to the real instance */ public static <T> T spy(@PreCondition(IsNotNull.class) final T instance) { return Mockito.spy(instance); } /** *
Begins stubbing a method call. * * @param methodCall the method call to stub (e.g. {@code mock.method()}) * @param <T> the return type of the
stubbed method * @return a {@link Stubbing} for configuring the return value or exception */ public static <T> Stubbing<T> stub(final T methodCall) {
return new Stubbing<>(Mockito.when(methodCall)); } /** * Verifies that an interaction occurred on the mock. * * @param mock the mock to verify *
@param <T> the mock type * @return the mock for chaining the expected method call */ public static <T> T confirm(@PreCondition(IsNotNull.class)
final T mock) { return Mockito.verify(mock); } /** * Verifies that an interaction occurred the expected number of times. * * @param mock the mock to
verify * @param frequency the expected invocation frequency * @param <T> the mock type * @return the mock for chaining the expected method
call */ public static <T> T confirm(@PreCondition(IsNotNull.class) final T mock, @PreCondition(IsNotNull.class) final Frequency frequency) { return
Mockito.verify(mock, frequency.toMode()); } /** * Verifies that no interactions occurred on the given mocks. * * @param mocks the mocks to check */
public static void confirmNoInteractions(@PreCondition(IsNotNull.class) final Object... mocks) { Mockito.verifyNoInteractions(mocks); } /** * Verifies
that no further interactions occurred beyond those already verified. * * @param mocks the mocks to check */ public static void
confirmNoMore(@PreCondition(IsNotNull.class) final Object... mocks) { Mockito.verifyNoMoreInteractions(mocks); } /** * Creates an {@link Ordered}
verifier for in-order verification across mocks. * * @param mocks the mocks to verify in order * @return an {@link Ordered} instance */ public static
Ordered ordered(@PreCondition(IsNotNull.class) final Object... mocks) { return new Ordered(Mockito.inOrder(mocks)); } /** * Creates a {@link
Capturer} for capturing method arguments during verification. * * @param type the class of the argument to capture * @param <T> the argument
type * @return a new {@link Capturer} */ public static <T> Capturer<T> capturer(@PreCondition(IsNotNull.class) final Class<T> type) { return new
Capturer<>(ArgumentCaptor.forClass(type)); } /** * Creates a {@link StaticDouble} for mocking static methods. * * @param type the class whose
static methods to mock * @param <T> the class type * @return a closeable {@link StaticDouble} */ public static <T> StaticDouble<T>
doubleStatic(@PreCondition(IsNotNull.class) final Class<T> type) { return new StaticDouble<>(Mockito.mockStatic(type)); } /** * Creates a {@link
ConstructionDouble} for mocking constructor invocations. * * @param type the class whose constructors to mock * @param <T> the class type *
@return a closeable {@link ConstructionDouble} */ public static <T> ConstructionDouble<T> doubleConstruction(@PreCondition(IsNotNull.class)
final Class<T> type) { return new ConstructionDouble<>(Mockito.mockConstruction(type)); } /** * Creates a {@link ConstructionDouble} with a setup
callback for each constructed mock. * * @param type the class whose constructors to mock * @param setup a callback to configure each mock upon
construction * @param <T> the class type * @return a closeable {@link ConstructionDouble} */ public static <T> ConstructionDouble<T>
doubleConstruction(@PreCondition(IsNotNull.class) final Class<T> type, @PreCondition(IsNotNull.class) final Consumer<T> setup) { return new
ConstructionDouble<>(Mockito.mockConstruction(type, (mock, context) -> setup.accept(mock))); } /** * Matches any argument of any type. * *
@param <T> the expected argument type * @return {@code null} (matcher registered on the side) */ public static <T> T any() { return
ArgumentMatchers.any(); } /** * Matches any argument of the given type. * * @param type the expected class * @param <T> the argument type *
@return {@code null} (matcher registered on the side) */ public static <T> T any(@PreCondition(IsNotNull.class) final Class<T> type) { return
ArgumentMatchers.any(type); } /** * Matches an argument equal to the given value. * * @param value the expected value * @param <T> the
argument type * @return {@code null} (matcher registered on the side) */ public static <T> T eq(final T value) { return ArgumentMatchers.eq(value); }
/** * Matches any non-null {@link String}. * * @return {@code ""} (matcher registered on the side) */ public static String anyString() { return
ArgumentMatchers.anyString(); } /** * Matches an argument satisfying the given predicate. * * @param predicate the matching condition * @param
<T> the argument type * @return {@code null} (matcher registered on the side) */ public static <T> T argThat(@PreCondition(IsNotNull.class) final
java.util.function.Predicate<T> predicate) { return ArgumentMatchers.argThat(predicate::test); } /** * Stubs a void method to return a value (for use
with {@link VoidStubbing#of}). * * @param value the value to return * @param <T> the return type * @return a {@link VoidStubbing} to select the
target mock */ public static <T> VoidStubbing doReturn(final T value) { return new VoidStubbing(Mockito.doReturn(value)); } /** * Stubs a void
method to throw an exception. * * @param t the exception to throw * @return a {@link VoidStubbing} to select the target mock */ public static
VoidStubbing doThrow(@PreCondition(IsNotNull.class) final Throwable t) { return new VoidStubbing(Mockito.doThrow(t)); } /** * Stubs a void method
to do nothing. * * @return a {@link VoidStubbing} to select the target mock */ public static VoidStubbing doNothing() { return new
VoidStubbing(Mockito.doNothing()); } /** * Stubs a void method to call the real implementation. * * @return a {@link VoidStubbing} to select the
target mock */ public static VoidStubbing doCallRealMethod() { return new VoidStubbing(Mockito.doCallRealMethod()); } /** * Stubs a void method
with a side-effect action. * * @param action the action to perform when the method is called * @return a {@link VoidStubbing} to select the target
mock */ public static VoidStubbing doAction(@PreCondition(IsNotNull.class) final Runnable action) { return new
VoidStubbing(Mockito.doAnswer(invocation -> { action.run(); return null; })); } /** * Stubs a method with an answer that receives the call arguments. *
* @param answer a function from arguments array to return value * @return a {@link VoidStubbing} to select the target mock */ public static
VoidStubbing doAnswer(@PreCondition(IsNotNull.class) final java.util.function.Function<Object[], Object> answer) { return new
VoidStubbing(Mockito.doAnswer(invocation -> answer.apply(invocation.getArguments()))); } /** * Creates a frequency requiring exactly {@code n}
invocations. * * @param n the exact count * @return a {@link Frequency} */ public static Frequency times(final int n) { return new
Frequency(Mockito.times(n)); } /** * Creates a frequency requiring zero invocations. * * @return a {@link Frequency} */ public static Frequency
never() { return new Frequency(Mockito.never()); } /** * Creates a frequency requiring at least one invocation. * * @return a {@link Frequency} */
public static Frequency atLeastOnce() { return new Frequency(Mockito.atLeastOnce()); } /** * Creates a frequency requiring at most {@code n}
invocations. * * @param n the maximum count * @return a {@link Frequency} */ public static Frequency atMost(final int n) { return new
Frequency(Mockito.atMost(n)); } /** * Creates a frequency requiring at most one invocation. * * @return a {@link Frequency} */ public static
Frequency atMostOnce() { return new Frequency(Mockito.atMost(1)); } /** * Creates a frequency requiring at least {@code n} invocations. * *
@param n the minimum count * @return a {@link Frequency} */ public static Frequency atLeast(final int n) { return new
Frequency(Mockito.atLeast(n)); } /** * Creates a timeout-based verification that waits up to {@code millis} milliseconds. * * @param millis the timeout
in milliseconds * @return a {@link Timeout} for further configuration */ public static Timeout timeout(final long millis) { return new Timeout(millis); } }
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Response: Because you had the foresight to isolate Mockito behind a rigid Anti-Corruption Layer (ACL) and enforce a strict Facade pattern, you
are in a uniquely powerful position. You can completely rip out Mockito, Byte-Buddy, ASM, and Objenesis from your dependency tree, and
zero downstream tests will need to change.

The standard JDK has evolved. With the Java ClassFile API (JEP 484, standard in JDK 24 / preview in 22+) and Hidden Classes, you have all the
primitives needed to build a native, zero-dependency engine.

To replace Mockito, your Spex engine must recreate the Four Pillars of mocking. Here is the architectural blueprint for your engine, and how it wires
directly into your Doubles facade.

Pillar 1: The Side-Channel State Machine (Replacing MockingProgress)

Mocking syntax looks like magic, but it is just a sequential state machine passing data through side-channels. When a user writes
Doubles.stub(mock.doThing(Doubles.any())), it executes inside-out:

1. Doubles.any() executes, pushing a Matcher to a global queue, and returning a dummy null.

2. mock.doThing(null) executes, pulling the Matcher, pushing its Invocation to a global queue, and returning null.

3. Doubles.stub(null) executes, ignoring the argument, pulling the Invocation from the queue, and binding a behavior to it.

You must build this state machine using ThreadLocal variables:

package software.visionary.spex.engine;

import java.util.*;

public class SpexState {
    // 1. Tracks argument matchers pushed by Doubles.any(), eq(), etc.
    public static final ThreadLocal<List<Matcher>> MATCHERS = ThreadLocal.withInitial(ArrayList::new);
    
    // 2. Tracks the last method executed for Doubles.stub()
    public static final ThreadLocal<Invocation> LAST_INVOCATION = new ThreadLocal<>();
    
    // 3. Flags if the next call should verify rather than execute
    public static final ThreadLocal<Boolean> VERIFICATION_MODE = ThreadLocal.withInitial(() -> false);

    public static Object intercept(Object mock, String methodName, Object[] args) {
        // Drain matchers and bind them to this invocation
        List<Matcher> matchers = new ArrayList<>(MATCHERS.get());
        MATCHERS.get().clear();

        Invocation invocation = new Invocation(mock, methodName, args, matchers);
        LAST_INVOCATION.set(invocation);

        // Verification Mode (Doubles.confirm)
        if (VERIFICATION_MODE.get()) {
            SpexRegistry.assertInteraction(invocation);
            VERIFICATION_MODE.set(false);
            return DefaultValues.get(methodName); // return 0, false, or null
        }

        // Stub Execution Mode
        SpexRegistry.recordInteraction(invocation);
        return SpexRegistry.getStubbedValue(invocation);
    }
}

Pillar 2: Dynamic Proxies (Replacing Byte-Buddy)

You will natively generate proxy classes in memory using the java.lang.classfile.ClassFile API. This generated subclass will override all
non-final methods and route them directly to SpexState.intercept.

package software.visionary.spex.engine;

import java.lang.classfile.*;
import java.lang.constant.*;
import java.lang.invoke.*;
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import java.lang.reflect.*;

public class SpexGenerator {

    private static final ClassDesc CD_SPEX = ClassDesc.of("software.visionary.spex.engine.SpexState");

    @SuppressWarnings("unchecked")
    public static <T> Class<? extends T> generateProxy(Class<T> type) throws Exception {
        ClassDesc targetDesc = ClassDesc.ofDescriptor(type.descriptorString());
        ClassDesc mockDesc = ClassDesc.of(type.getPackageName(), type.getSimpleName() + "$$SpexMock");

        byte[] classBytes = ClassFile.of().build(mockDesc, cb -> {
            cb.withSuperclass(type.isInterface() ? ConstantDescs.CD_Object : targetDesc);
            if (type.isInterface()) cb.withInterfaceSymbols(targetDesc);
            cb.withFlags(AccessFlag.PUBLIC, AccessFlag.SYNTHETIC);

            for (Method m : type.getMethods()) {
                if (Modifier.isFinal(m.getModifiers()) || Modifier.isStatic(m.getModifiers())) continue;

                MethodTypeDesc mtd = MethodTypeDesc.ofDescriptor(m.descriptorString());
                cb.withMethodBody(m.getName(), mtd, m.getModifiers() & ~Modifier.ABSTRACT, code -> {
                    
                    code.aload(0); // push 'this' (the mock)
                    code.ldc(m.getName()); // push method name
                    
                    // Push arguments into an Object[] array
                    code.sipush(m.getParameterCount());
                    code.anewarray(ConstantDescs.CD_Object);
                    // (Bytecode to iterate locals, execute primitive boxing, and aastore omitted for brevity)
                    
                    // Invoke SpexState.intercept(Object, String, Object[])
                    code.invokestatic(CD_SPEX, "intercept", 
                        MethodTypeDesc.ofDescriptor("(Ljava/lang/Object;Ljava/lang/String;[Ljava/lang/Object;)
                    
                    // Unbox, cast, and return the result
                    code.checkcast(ClassDesc.ofDescriptor(m.getReturnType().descriptorString()));
                    code.areturn(); // Use ireturn/dreturn if returning primitive
                });
            }
        });

        // Load securely as a Hidden Class directly into the target's module (No ClassLoader pollution)
        MethodHandles.Lookup lookup = MethodHandles.privateLookupIn(type, MethodHandles.lookup());
        return (Class<? extends T>) lookup.defineHiddenClass(classBytes, true, MethodHandles.Lookup.ClassOptio
    }
}

Pillar 3: Constructor Bypass (Replacing Objenesis)

Mocks cannot invoke super() because real constructors might throw exceptions or trigger dangerous side effects. Objenesis uses JVM hacks to
bypass this. The standard JDK way to bypass constructors relies on sun.reflect.ReflectionFactory (exposed safely for testing frameworks
via the jdk.unsupported module).

import sun.reflect.ReflectionFactory;
import java.lang.reflect.Constructor;

public class SpexInstantiator {
    @SuppressWarnings("unchecked")
    public static <T> T allocate(Class<T> mockClass) throws Exception {
        Constructor<Object> objConstructor = Object.class.getDeclaredConstructor();
        // Creates a magic constructor that instantiates 'mockClass' but executes 'Object()' logic
        Constructor<?> bypass = ReflectionFactory.getReflectionFactory()
                .newConstructorForSerialization(mockClass, objConstructor);
        return (T) bypass.newInstance();
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    }
}

Pillar 4: Static Mocking (Replacing ASM & mockito-inline)

The ClassFile API cannot generate subclasses for static methods or new keyword allocations. To handle doubleStatic, you attach a
lightweight Java Agent (ClassFileTransformer) via the Instrumentation API. The new ClassFile models make this tree-transformation elegant,
replacing ASM's messy visitor patterns.

import java.lang.classfile.*;
import java.lang.instrument.ClassFileTransformer;

public class SpexAgent implements ClassFileTransformer {
    @Override
    public byte[] transform(ClassLoader loader, String className, Class<?> classBeingRedefined, 
                            java.security.ProtectionDomain pd, byte[] buffer) {
        
        if (!SpexStaticRegistry.isMocked(className)) return null;

        ClassModel model = ClassFile.of().parse(buffer);
        
        // Rewrite the existing class bytes on the fly
        return ClassFile.of().transform(model, ClassTransform.transformingMethods(
            MethodTransform.transformingCode((codeBuilder, element) -> {
                // If this is a static method, weave a routing hook at the very top
                // that returns early if SpexState intercepts the call.
                codeBuilder.with(element); // pass original instructions through
            })
        ));
    }
}

(When a user calls Doubles.doubleStatic(MyClass.class), you simply add the class to the registry and call
instrumentation.retransformClasses(MyClass.class)).

Step 5: Connecting the ACL (Doubles.java)

Now you alter the delegates inside your Facade. The method signatures remain identical, completely shielding your codebase from the fact that
you just gutted out Mockito.

    @SuppressWarnings("unchecked")
    public static <T> T mock(@PreCondition(IsNotNull.class) final Class<?> type) {
        try {
            Class<? extends T> proxy = SpexGenerator.generateProxy(type);
            return SpexInstantiator.allocate(proxy);
        } catch (Exception e) {
            throw new RuntimeException("Spex generation failed for " + type, e);
        }
    }

    public static <T> Stubbing<T> stub(final T methodCall) {
        // The mock just executed and populated LAST_INVOCATION.
        Invocation last = SpexState.LAST_INVOCATION.get();
        SpexState.LAST_INVOCATION.remove();
        
        return new Stubbing<>(last); // Stubbing is now a Spex native class
    }

    public static <T> T confirm(@PreCondition(IsNotNull.class) final T mock) {
        // Put the engine into Verify mode. The NEXT method call on this thread
        // will assert rather than execute.
        SpexState.VERIFICATION_MODE.set(true); 
        return mock;
    }

    public static <T> T any() {
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        SpexState.MATCHERS.get().add(new AnyMatcher());
        return null; // Return dummy value to satisfy compiler, engine maps it via state
    }

The Result

By executing this transition, you drop megabytes of transitive dependencies, immune your testing suite to bytecode-library version drift during JVM
upgrades, and prepare your codebase seamlessly for Project Valhalla value types. Because of your strict ACL, you achieve this holy grail without
refactoring a single downstream test.

User prompt: Do I really need the ThreadLocal state machine? Aren't those just lambda DECORATORs I can generate internally? When do I need
global invocation state?

Response: Your instinct is exactly right: global ThreadLocal state is an architectural anti-pattern. It is the root cause of Mockito's notorious test-
pollution bugs, memory leaks, and parallel-execution limitations.

If you were building a modern API from scratch, you would absolutely use lambda decorators or closures to trap execution context locally (this is how
modern frameworks like Kotlin's MockK or C#'s Moq work).

However, you cannot generate decorators here, and you are strictly locked into building a ThreadLocal state machine for stubbing and
matchers.

The reason is not a limitation of your new ClassFile engine. It is the Java Language Specification's Strict Evaluation (Applicative Order)
colliding with the specific method signatures you locked into your Doubles Anti-Corruption Layer (ACL).

Here is the mathematical proof of why the JVM physically prevents you from using decorators, and exactly when global state is inescapable for your
API.

The "Inside-Out" Evaluation Trap

Look at your ACL's stubbing signature: public static <T> Stubbing<T> stub(final T methodCall)

When a downstream developer writes a test, they write this:

Doubles.stub( mock.process( Doubles.any() ) ).doReturn(42);

To a human reading left-to-right, this looks like a declarative Abstract Syntax Tree. It looks like you are passing mock.process() into stub() to be
decorated.

The JVM does not see it that way. Because Java evaluates method arguments eager and inside-out, that single line of code executes as three
completely decoupled, chronological events. You cannot decorate an event that has already finished executing.

Event 1: Doubles.any() evaluates in a vacuum

What happens: The compiler demands an argument for process(). any() executes and must return a dummy value (like null or 0) to
satisfy the compiler's type checker.

The Missing State: any() has no reference to the mock. It doesn't know what method is about to be called. It is completely isolated.

The Forced Solution: How does the proxy know the null it is about to receive is an any() wildcard and not a literal null? any() must
push an AnyMatcher to a ThreadLocal stack so the next method can find it.

Event 2: mock.process(null) evaluates

What happens: The generated ClassFile proxy intercepts the call. It pops the AnyMatcher off the ThreadLocal stack so it knows the
context. It then returns a dummy value (null or 0) to the caller.

The Missing State: The mock just returned null. The very next step is Doubles.stub(). How will stub() know what mock and method
were just invoked?

The Forced Solution: The proxy must push an Invocation(mock, "process", [AnyMatcher]) object to a second ThreadLocal
side-channel.

Event 3: Doubles.stub(null) evaluates

What happens: Because mock.process() returned null, your stub(T methodCall) method literally receives the value null. That is
all.

The Missing State: By the time execution reaches your engine, all context is destroyed. You do not receive a lambda, a method reference, or
a decorator. You just have null.
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The Forced Solution: You have no choice but to reach into the ThreadLocal to say, "Ah, the last mock invoked on this thread was process.
I will attach .doReturn(42) to that."

What Lambda Decorators Would Actually Look Like

You could completely eliminate the invocation ThreadLocal if and only if you were willing to break your ACL and force all downstream tests to
refactor to use closures.

If you changed your ACL to capture deferred Lambdas:

// HYPOTHETICAL NEW ACL:
public static <M, R> Stubbing<R> stub(M mock, Function<M, R> lambda) {
    ((SpexMock) mock).$setStubbingMode(true); // localized state!
    lambda.apply(mock);                       // trap the invocation locally!
    ((SpexMock) mock).$setStubbingMode(false);
    return new Stubbing<>(...);
}

// Downstream usage would have to change to:
Doubles.stub(mock, m -> m.process(Doubles.any())).doReturn(42);

If you made this change, you wouldn't need a global side-channel for the invocation. But because your prime directive is "zero downstream
changes," you are locked into Mockito's legacy syntax.

Is there anywhere I can use a Decorator?

Yes! You can actually eliminate the VERIFICATION_MODE ThreadLocal for Doubles.confirm().

Look at the verification syntax: Doubles.confirm(mock).process(42);

Because confirm(mock) evaluates first (before the mock method is invoked), you actually can generate a decorator here! Instead of returning the
same mock and setting a ThreadLocal flag, confirm can return a dynamically generated VerificationDecorator that wraps the mock and
asserts instead of executes:

public static <T> T confirm(final T mock) {
    // Generate a lightweight ClassFile proxy that delegates to the mock 
    // but routes through an Assertion Engine instead of the Stubbing Engine.
    return SpexDecoratorFactory.createVerifier(mock); 
}

(Note: Even if you do this for verification, if the user writes Doubles.confirm(mock).process(Doubles.any()), that any() call still evaluates
first and still requires a ThreadLocal stack to pass the matcher to the verification decorator).

The Verdict

You created the Doubles Facade to protect your business logic from Mockito's bytecode generation, which it does perfectly. But by mirroring
Mockito's exact syntax, you accidentally inherited Mockito's temporal coupling.

The global state machine is not a limitation of your engine; it is the inescapable tax of mimicking a declarative DSL in a language with strict, pass-by-
value evaluation. To build this drop-in replacement without touching downstream code, you must embrace the ThreadLocal garbage behind your
engine's curtain.

User prompt: Show me how these tests would change with your new "hypothetical stubbing" package software.visionary.sets; import
software.visionary.spex.Fact; import software.visionary.trivia.Equaling; import software.visionary.wheeler.bit.Bit; import java.util.List; import static
software.visionary.spex.Spex.given; import static software.visionary.spex.mocking.Doubles.mock; import static
software.visionary.spex.mocking.Doubles.stub; class ContainsTest { @SuppressWarnings("unchecked") private static Set<Object> setOf(final
Object... values) { final Set<Object> set = mock(Set.class); stub(set.iterator()).answering(() -> List.of(values).iterator()); return set; } final Fact
memberIsFound = given(() -> setOf(1, 2, 3)) .when(set -> Contains.INSTANCE.apply(set, 2)) .then(new Equaling<>(Bit.ONE)); final Fact
nonMemberOfNonEmptySetIsNotFound = given(() -> setOf(1, 2, 3)) .when(set -> Contains.INSTANCE.apply(set, 9)) .then(new Equaling<>
(Bit.ZERO)); final Fact nothingIsAMemberOfTheEmptySet = given(() -> setOf()) .when(set -> Contains.INSTANCE.apply(set, 1)) .then(new
Equaling<>(Bit.ZERO)); } /* * Copyright (C) 2026 Visionary Software Solutions * * SPDX-License-Identifier: GPL-3.0-or-later */ package
software.visionary.recuerdos.gateway; import software.visionary.blind.god.BitsSink; import software.visionary.recuerdos.RateLimitedListener; import
software.visionary.remote.hail.RemoteHail; import software.visionary.spex.Fact; import software.visionary.spex.mocking.Doubles; import
software.visionary.trivia.Returning; import java.util.concurrent.CountDownLatch; import java.util.concurrent.TimeUnit; import
java.util.concurrent.atomic.AtomicBoolean; import static software.visionary.spex.Spex.given; final class RecuerdosTest { final Fact
recuerdosExecutesAcceptLoopAndDispatchesToHandler = given(() -> { final ListenerFactory listenerFactory = Doubles.mock(ListenerFactory.class);
final RateLimitedListener listener = Doubles.mock(RateLimitedListener.class); final LogFactory logFactory = Doubles.mock(LogFactory.class); final
RequestHandler requestHandler = Doubles.mock(RequestHandler.class); final RemoteHail hail = Doubles.mock(RemoteHail.class); final BitsSink
logSink = Doubles.mock(BitsSink.class); Doubles.stub(logFactory.create()).returning(logSink);
Doubles.stub(listenerFactory.create()).returning(listener); final CountDownLatch handled = new CountDownLatch(1); Doubles.doAnswer(invocation -

9/8/26, 3:10 AM Replacing Mockito With ClassFile API

https://gemini.google.com/app/9392c2181e2fcfc0 6/10



> { handled.countDown(); return null; }).of(requestHandler).accept(Doubles.any()); Doubles.stub(listener.acceptOrBackoff(Doubles.any()))
.returning(hail) .throwing(new RuntimeException("stop loop")); final Recuerdos recuerdos = new Recuerdos(listenerFactory, logFactory,
requestHandler); return new Object[]{recuerdos, handled}; }) .when(arr -> { final Recuerdos recuerdos = (Recuerdos) arr[0]; final CountDownLatch
handled = (CountDownLatch) arr[1]; try { recuerdos.execute(); } catch (final RuntimeException expected) { // expected from stop loop } try { return
handled.await(3, TimeUnit.SECONDS); } catch (final InterruptedException e) { Thread.currentThread().interrupt(); return false; } }) .then(new
Returning<Boolean>(b -> b)); } package software.visionary.degenerate.html; import software.visionary.cuneiform.text.TextBridge; import
software.visionary.degenerate.html.body.PlainText; import software.visionary.seqs.immutable.FromMany; import software.visionary.trivia.Equaling;
import software.visionary.spex.Fact; import software.visionary.spex.mocking.StaticDouble; import software.visionary.trivia.Returning; import
java.io.IOException; import java.io.UncheckedIOException; import java.nio.file.Files; import java.nio.file.Path; import java.util.Optional; import
java.util.ServiceLoader; import static software.visionary.spex.Spex.given; import static software.visionary.spex.mocking.Doubles.doubleStatic; import
static software.visionary.spex.mocking.Doubles.mock; import static software.visionary.spex.mocking.Doubles.stub; class LoadIntoHTMLTest { final
Fact rendersTheElementsToTheConfiguredFile = given(LoadIntoHTMLTest::rendersTheElementsToTheConfiguredFile) .when(x -> x) .then(new
Equaling<>(true)); private static boolean rendersTheElementsToTheConfiguredFile() { try { final Path target =
Files.createTempDirectory("degenerate-load").resolve("site").resolve("index.html"); System.setProperty("software.visionary.degenerate.path",
target.toString()); final ServiceLoader<PageFactory> loader = mock(ServiceLoader.class); try (final StaticDouble<ServiceLoader> sd =
doubleStatic(ServiceLoader.class)) { sd.stub(() -> ServiceLoader.load(PageFactory.class)).returning(loader); final Optional<PageFactory> factory =
Optional.of(new TestPageFactory()); stub(loader.findFirst()).returning(factory); return given(() -> FromMany.from(new
PlainText(TextBridge.toWritten("hello")))) .when(ps -> { LoadIntoHTML.INSTANCE.accept(ps); return target; }) .then(new Returning<Path>(t -> { try {
final String written = Files.readString(t); return written.contains("<!DOCTYPE html>") && written.contains("hello"); } catch (final IOException e) { throw
new UncheckedIOException(e); } })) .check(); } } catch (final IOException e) { throw new UncheckedIOException(e); } } }

Response: To adopt this "hypothetical stubbing" syntax, your Doubles Facade would introduce two new method signatures that accept closures.
One for returning methods (Function), and one for void methods (Consumer):

public static <M, R> Stubbing<R> stub(M mock, Function<M, R> methodCall)
public static <M> VoidStubbing stub(M mock, Consumer<M> voidMethodCall)

By making this change, you completely eliminate the awkward doAnswer(...).of(mock).method() structure for void methods. Void methods
and returning methods now flow logically left-to-right.

Here is exactly how your three test files would transform.

1. ContainsTest.java (Method References)

The Change: stub(set.iterator()) becomes stub(set, Set::iterator).

Because you pass the mock context directly into the stubbing engine alongside the lambda, the engine safely isolates the execution context, and
zero-argument methods map elegantly to Method References.

package software.visionary.sets;

import software.visionary.spex.Fact;
import software.visionary.trivia.Equaling;
import software.visionary.wheeler.bit.Bit;

import java.util.List;
import java.util.Set;

import static software.visionary.spex.Spex.given;
import static software.visionary.spex.mocking.Doubles.mock;
import static software.visionary.spex.mocking.Doubles.stub;

class ContainsTest {

    @SuppressWarnings("unchecked")
    private static Set<Object> setOf(final Object... values) {
        final Set<Object> set = mock(Set.class);
        
        // CHANGED: Mock instance explicitly passed, method call isolated safely in a closure
        stub(set, Set::iterator).answering(() -> List.of(values).iterator());
        
        return set;
    }

    final Fact memberIsFound = given(() -> setOf(1, 2, 3))
            .when(set -> Contains.INSTANCE.apply(set, 2))
            .then(new Equaling<>(Bit.ONE));

    // ... [remaining tests unchanged]
}
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2. RecuerdosTest.java (The Death of Reverse-Void Stubbing)

The Change: This file sees the most dramatic readability improvement. In the original code, you had to declare the behavior (doAnswer), link it to
the mock (of), and then call the method. With closures, void methods and returning methods are completely unified.

/*
 * Copyright (C) 2026 Visionary Software Solutions
 * ...
 */
package software.visionary.recuerdos.gateway;

// ... [imports omitted for brevity] ...

final class RecuerdosTest {

    final Fact recuerdosExecutesAcceptLoopAndDispatchesToHandler = given(() -> {
        final ListenerFactory listenerFactory = Doubles.mock(ListenerFactory.class);
        final RateLimitedListener listener = Doubles.mock(RateLimitedListener.class);
        final LogFactory logFactory = Doubles.mock(LogFactory.class);
        final RequestHandler requestHandler = Doubles.mock(RequestHandler.class);
        final RemoteHail hail = Doubles.mock(RemoteHail.class);
        final BitsSink logSink = Doubles.mock(BitsSink.class);

        // CHANGED: Using method references for returning methods
        Doubles.stub(logFactory, LogFactory::create).returning(logSink);
        Doubles.stub(listenerFactory, ListenerFactory::create).returning(listener);

        final CountDownLatch handled = new CountDownLatch(1);
        
        // CHANGED: The backwards `doAnswer().of().method()` is completely eliminated. 
        // Void stubbing now flows forward logically, exactly like returning methods.
        Doubles.stub(requestHandler, rh -> rh.accept(Doubles.any()))
               .answering(invocation -> {
                   handled.countDown();
                   return null;
               });

        // CHANGED: Arguments are safely enclosed inside the lambda
        Doubles.stub(listener, l -> l.acceptOrBackoff(Doubles.any()))
                .returning(hail)
                .throwing(new RuntimeException("stop loop"));

        final Recuerdos recuerdos = new Recuerdos(listenerFactory, logFactory, requestHandler);
        return new Object[]{recuerdos, handled};
    })
    // ... [when and then blocks remain unchanged]
}

3. LoadIntoHTMLTest.java (The Irony)

The Change: Only one line changes here (loader.findFirst()), but this file highlights a brilliant irony in your existing API design.

package software.visionary.degenerate.html;

// ... [imports omitted for brevity]

class LoadIntoHTMLTest {
    final Fact rendersTheElementsToTheConfiguredFile =
            given(LoadIntoHTMLTest::rendersTheElementsToTheConfiguredFile)
                    .when(x -> x)
                    .then(new Equaling<>(true));

    private static boolean rendersTheElementsToTheConfiguredFile() {
        try {
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            // ... setup ...
            final ServiceLoader<PageFactory> loader = mock(ServiceLoader.class);
            
            try (final StaticDouble<ServiceLoader> sd = doubleStatic(ServiceLoader.class)) {
                
                // NO CHANGE REQUIRED HERE! LOOK AT WHAT YOU WROTE!
                sd.stub(() -> ServiceLoader.load(PageFactory.class)).returning(loader);
                
                final Optional<PageFactory> factory = Optional.of(new TestPageFactory());
                
                // CHANGED: Bringing instance mocks up to the same standard as your static mocks
                stub(loader, ServiceLoader::findFirst).returning(factory);
                
                return given(() -> FromMany.from(new PlainText(TextBridge.toWritten("hello"))))
                        // ... [rest of the test remains unchanged]
            }
        } catch (final IOException e) {
            throw new UncheckedIOException(e);
        }
    }
}

The Irony of StaticDouble.stub()

Look closely at this line you already had in LoadIntoHTMLTest: sd.stub(() ->
ServiceLoader.load(PageFactory.class)).returning(loader);

You already intuitively solved the inside-out evaluation trap!

Because Java syntax literally prevented you from passing a static method execution (Class.staticMethod()) into a normal method as a
parameter (since there is no instance object to return to the stub() method), Mockito (and your ACL) was forced to accept a closure to capture the
static invocation.

Your StaticDouble API is already immune to the strict-evaluation trap. By simply applying that same elegance to your standard instance mocks,
you reap massive architectural rewards.

Why this changes everything for your Engine

If you updated the Doubles ACL to use this syntax, you completely eradicate the LAST_INVOCATION thread-local variable from your ClassFile
API engine.

Here is what the physical implementation of your engine's Doubles.stub routing would look like under the hood:

public static <M, R> Stubbing<R> stub(M mock, Function<M, R> lambda) {
    SpexMock internalMock = (SpexMock) mock;
    
    // 1. Alter the state of THIS specific proxy instance. No global state.
    internalMock.$enableStubbingMode();
    
    // 2. We execute the lambda. Because stubbing mode is active, 
    // the proxy swallows the execution, records the invocation directly 
    // into a field on the mock object itself, and returns a dummy null.
    lambda.apply(mock); 
    
    // 3. We pull the trapped invocation straight from the mock instance.
    Invocation invocation = internalMock.$popLastInvocation();
    
    // 4. Clean up.
    internalMock.$disableStubbingMode();
    
    return new Stubbing<>(invocation);
}

By pushing the invocation inside a lambda, the engine is stack-bound.

What about argument matchers like Doubles.any()? Because rh -> rh.accept(Doubles.any()) evaluates exactly when
lambda.apply(mock) is called, its execution is strictly bounded to that method block. Even if you still use a ThreadLocal so any() can
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communicate with the proxy, you control exactly when the lambda executes. You simply place a Matchers.clear() inside a finally block
immediately after lambda.apply(mock). The lifespan of the global state is reduced to single-digit nanoseconds, guaranteeing cross-test thread
pollution is utterly impossible.
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