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Object-oriented classes often encode implicit protocols that clients must follow, BT T

import liquidjava.specification.*;

e.g send() is only possible if a socket was not already close () - ®  @State import java.net.InetAddress;
m o import java.net.SocketAddress;
— hutd » Class A = class A @StateSet ({ ted", "bound ted", "inputshutd
shutdown ateSe "unconnected”, "bound", "connected", "inputshutdown"
ooty Socket(Inetadaress al, SondUngentData shutdown’{ Sl }‘Input() g " ORef , "outputshutdown", "bothshutdown", "closed"})

" Y output () \ ; n @RefinementAlias ("ValidPort(int p) {p >= 0 && p <= 65535}")

[ Unconnected ] [ T } Eohnacted { Both } meto . meto @ExternalRefinementsFor("java.net.Socket")
shutdown Shutdown . _ public interface SocketRefinements {
\bind(——————/\connect(-—————'/ Input()\,[ Input }_,shutdown // Constructors
[SocketAddress b]) [SocketAddress e], Shutdown Output() Javadoc LiquidJava @StateRefinement(to = "unconnected(this)")
[int timeout]) S tomatically public void Socket();

(all states)... - close()—{ Closed ]——@

@StateRefinement(to = "connected(this)")
public void Socket(InetAddress address,
@Refinement("ValidPort( )") int port);

// Connection methods

@StateRefinement(from "unconnected(this)",

/ e.g., Socket, Graphics, 1/0, INn classes
. ImageReadParam, System, Network,

BufferedReader Security, Data

on

to = "bound(this)")
public void bind(SocketAddress bindpoint);
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I e __ compile public void connect(SocketAddress endpoint,
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_ mete - read([?]) *- " close([?]) - read(foo) - ey public void sendUrgentData(int data);
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tests @StateRefinement(from = "connected(this)",
D
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Am to = "bothshutdown (this)")
\ A » Ty public void shutdownInput();
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Plot 1: Metric means and standard deviation per protocol complexity.
Spearman rank correlations (p), * p<0.05, ** p<0.01.

Answer RQ1

Barista achieves 87.0% precision and 68.3% recall. When divergences occur, Barista under-restricts rather than over-restricts, and 75% of specifications are usable directly or with minor edits.

RQ2 J Does each pipeline component improve specification quality?

5=40.50%**
_(large) Answer RQ2
6=+0.51** 6=+0.23%* 6=+0.41** DFA generation boosts precision; test-driven validation boosts recall. Barista: $2.20/class at 4.2x the speed of manual annotation.
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Plot 2: Ablation study. Brackets annotate significant improvements (Wilcoxon signed-rank, medh met improve the refinement IOOp
p<0.05) with Cliff’s & effect size; only non-negligible effects are shown. * p<0.05, ** p<0.01. Plot 3: Distribution of turns in each sub-agent
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