数字化验收工具V1.0
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\cil\CliProcessor.java
package top.r3944realms.docchecktoolrefactored.cil;
import lombok.extern.slf4j.Slf4j;
import org.apache.commons.cli.*;
import top.r3944realms.docchecktoolrefactored.core.DuplicateFinder;
import top.r3944realms.docchecktoolrefactored.core.FileHashCalculator;
import top.r3944realms.docchecktoolrefactored.io.scanner.FileScanner;
import top.r3944realms.docchecktoolrefactored.io.scanner.RobustParallelScanner;
import top.r3944realms.docchecktoolrefactored.model.DuplicateGroup;
import top.r3944realms.docchecktoolrefactored.util.FileUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.BufferedWriter;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.text.ParseException;
import java.util.Arrays;
import java.util.Comparator;
import java.util.List;
import java.util.concurrent.atomic.AtomicInteger;
import java.util.stream.Collectors;
@Slf4j
public class CliProcessor {
    private static final String HELP_OPTION = "h";
    private static final String DIRECTORY_OPTION = "d";
    private static final String PROGRESS_OPTION = "p";
    private static final String MIN_SIZE_OPTION = "m";
    private static final String MAX_SIZE_OPTION = "M";
    private static final String EXCLUDE_OPTION = "e";
    private static final String FORMAT_OPTION = "f";
    private static final String OUTPUT_OPTION = "o";
    private static final String QUIET_OPTION = "q";
    private static final String SORT_OPTION = "s";
    private static final String VERSION_OPTION = "v";
    private enum OutputFormat {
        TEXT, JSON, CSV
    }
    private enum SortBy {
        SIZE, COUNT, PATH
    }
    private boolean showProgress = false;
    private boolean quietMode = false;
    private OutputFormat outputFormat = OutputFormat.TEXT;
    private SortBy sortBy = SortBy.SIZE;
    private Path outputFile = null;
    private long minSize = 0;
    private Long maxSize = null;
    private List<String> excludeExtensions = List.of();
    public void process(String[] args) {
        Options options = createOptions();
        CommandLineParser parser = new DefaultParser();
        try {
            CommandLine cmd = parser.parse(options, args);
            if (cmd.hasOption(HELP_OPTION)) {
                printHelp(options);
                return;
            }
            if (cmd.hasOption(VERSION_OPTION)) {
                printVersion();
                return;
            }
            parseOptions(cmd);
            if (!cmd.hasOption(DIRECTORY_OPTION)) {
                throw new IllegalArgumentException("Directory option (-d) is required");
            }
            Path scanDir = Paths.get(cmd.getOptionValue(DIRECTORY_OPTION));
            List<DuplicateGroup> duplicates = scanForDuplicates(scanDir);
            outputResults(duplicates);
        } catch (ParseException e) {
            System.err.println("Error: " + e.getMessage());
            printHelp(options);
            System.exit(1);
        } catch (Exception e) {
            log.error(LoggerMarker.DEBUG_MARKER, "Error processing CLI command", e);
            System.err.println("Error: " + e.getMessage());
            System.exit(1);
        }
    }
    private Options createOptions() {
        Options options = new Options();
        options.addOption(Option.builder(HELP_OPTION)
                .longOpt("help")
                .desc("Show this help message")
                .build());
        options.addOption(Option.builder(VERSION_OPTION)
                .longOpt("version")
                .desc("Show version information")
                .build());
        options.addOption(Option.builder(DIRECTORY_OPTION)
                .longOpt("directory")
                .hasArg()
                .argName("PATH")
                .desc("Directory to scan for duplicates")
                .build());
        options.addOption(Option.builder(PROGRESS_OPTION)
                .longOpt("progress")
                .desc("Show progress bar during processing")
                .build());
        options.addOption(Option.builder(QUIET_OPTION)
                .longOpt("quiet")
                .desc("Quiet mode, only show errors")
                .build());
        options.addOption(Option.builder(MIN_SIZE_OPTION)
                .longOpt("min-size")
                .hasArg()
                .argName("BYTES")
                .desc("Minimum file size to consider (in bytes)")
                .build());
        options.addOption(Option.builder(MAX_SIZE_OPTION)
                .longOpt("max-size")
                .hasArg()
                .argName("BYTES")
                .desc("Maximum file size to consider (in bytes)")
                .build());
        options.addOption(Option.builder(EXCLUDE_OPTION)
                .longOpt("exclude")
                .hasArg()
                .argName("EXTENSIONS")
                .desc("Comma-separated list of file extensions to exclude")
                .build());
        options.addOption(Option.builder(FORMAT_OPTION)
                .longOpt("format")
                .hasArg()
                .argName("FORMAT")
                .desc("Output format (text/json/csv), default: text")
                .build());
        options.addOption(Option.builder(OUTPUT_OPTION)
                .longOpt("output")
                .hasArg()
                .argName("FILE")
                .desc("Write output to file instead of stdout")
                .build());
        options.addOption(Option.builder(SORT_OPTION)
                .longOpt("sort")
                .hasArg()
                .argName("CRITERIA")
                .desc("Sort results by (size/count/path), default: size")
                .build());
        return options;
    }
    private void parseOptions(CommandLine cmd) throws ParseException {
        showProgress = cmd.hasOption(PROGRESS_OPTION);
        quietMode = cmd.hasOption(QUIET_OPTION);
        if (cmd.hasOption(FORMAT_OPTION)) {
            try {
                outputFormat = OutputFormat.valueOf(cmd.getOptionValue(FORMAT_OPTION).toUpperCase());
            } catch (IllegalArgumentException e) {
                throw new IllegalArgumentException("Invalid output format. Allowed values: text, json, csv");
            }
        }
        if (cmd.hasOption(SORT_OPTION)) {
            try {
                sortBy = SortBy.valueOf(cmd.getOptionValue(SORT_OPTION).toUpperCase());
            } catch (IllegalArgumentException e) {
                throw new IllegalArgumentException("Invalid sort criteria. Allowed values: size, count, path");
            }
        }
        if (cmd.hasOption(OUTPUT_OPTION)) {
            outputFile = Paths.get(cmd.getOptionValue(OUTPUT_OPTION));
        }
        if (cmd.hasOption(MIN_SIZE_OPTION)) {
            try {
                minSize = Long.parseLong(cmd.getOptionValue(MIN_SIZE_OPTION));
            } catch (NumberFormatException e) {
                throw new IllegalArgumentException("Invalid min-size value: must be a number");
            }
        }
        if (cmd.hasOption(MAX_SIZE_OPTION)) {
            try {
                maxSize = Long.parseLong(cmd.getOptionValue(MAX_SIZE_OPTION));
            } catch (NumberFormatException e) {
                throw new IllegalArgumentException("Invalid max-size value: must be a number");
            }
        }
        if (cmd.hasOption(EXCLUDE_OPTION)) {
            excludeExtensions = Arrays.asList(cmd.getOptionValue(EXCLUDE_OPTION).split(","));
        }
    }
    private List<DuplicateGroup> scanForDuplicates(Path scanDir) throws IOException {
        if (!quietMode) {
            System.out.println("Scanning directory: " + scanDir.toAbsolutePath());
        }
        FileScanner scanner = new RobustParallelScanner(20);
        FileHashCalculator calculator = FileHashCalculator.defaultInstance();
        DuplicateFinder finder = new DuplicateFinder(scanner, calculator, showProgress);
        List<DuplicateGroup> duplicates = finder.findDuplicates(scanDir);
        duplicates = filterResults(duplicates);
        duplicates = sortResults(duplicates);
        return duplicates;
    }
    private List<DuplicateGroup> filterResults(List<DuplicateGroup> groups) {
        return groups.stream()
                .filter(group -> group.size() >= minSize)
                .filter(group -> maxSize == null || group.size() <= maxSize)
                .filter(group -> excludeExtensions.stream()
                        .noneMatch(ext -> group.fileMetas().stream()
                                .anyMatch(file -> file.getPath().toString().toLowerCase().endsWith(ext.toLowerCase()))))
                .collect(Collectors.toList());
    }
    private List<DuplicateGroup> sortResults(List<DuplicateGroup> groups) {
        return switch (sortBy) {
            case SIZE -> groups.stream()
                    .sorted((g1, g2) -> Long.compare(g2.size(), g1.size()))
                    .collect(Collectors.toList());
            case COUNT -> groups.stream()
                    .sorted((g1, g2) -> Integer.compare(g2.fileMetas().size(), g1.fileMetas().size()))
                    .collect(Collectors.toList());
            case PATH -> groups.stream()
                    .sorted(Comparator.comparing(g -> g.fileMetas().get(0).getPath()))
                    .collect(Collectors.toList());
        };
    }
    private void outputResults(List<DuplicateGroup> duplicates) throws IOException {
        if (quietMode && duplicates.isEmpty()) {
            return;
        }
        String outputContent = switch (outputFormat) {
            case JSON -> formatAsJson(duplicates);
            case CSV -> formatAsCsv(duplicates);
            default -> formatAsText(duplicates);
        };
        if (outputFile != null) {
            try (BufferedWriter writer = Files.newBufferedWriter(outputFile)) {
                writer.write(outputContent);
            }
            if (!quietMode) {
                System.out.println("Results written to: " + outputFile.toAbsolutePath());
            }
        } else {
            System.out.println(outputContent);
        }
    }
    private String formatAsText(List<DuplicateGroup> duplicates) {
        if (duplicates.isEmpty()) {
            return "No duplicate files found.";
        }
        StringBuilder sb = new StringBuilder();
        sb.append(String.format("\nFound %d groups of duplicate files:\n", duplicates.size()));
        AtomicInteger groupNum = new AtomicInteger(1);
        duplicates.forEach(group -> {
            sb.append(String.format("\nGroup %d:\n", groupNum.getAndIncrement()));
            sb.append(String.format("Hash: %s\n", group.hash()));
            sb.append(String.format("Size: %s\n", FileUtil.humanReadableByteCount(group.size())));
            sb.append("Files:\n");
            group.fileMetas().forEach(file -> sb.append(String.format("  %s\n", file.getPath())));
        });
        long totalWastedSpace = duplicates.stream()
                .mapToLong(group -> group.size() * (group.fileMetas().size() - 1))
                .sum();
        sb.append(String.format("\nTotal wasted space: %s\n",
                FileUtil.humanReadableByteCount(totalWastedSpace)));
        return sb.toString();
    }
    private String formatAsJson(List<DuplicateGroup> duplicates) {
        StringBuilder sb = new StringBuilder();
        sb.append("{\n");
        sb.append("  \"duplicate_groups\": [\n");
        duplicates.forEach(group -> {
            sb.append("    {\n");
            sb.append(String.format("      \"hash\": \"%s\",\n", group.hash()));
            sb.append(String.format("      \"size\": %d,\n", group.size()));
            sb.append(String.format("      \"size_human\": \"%s\",\n",
                    FileUtil.humanReadableByteCount(group.size())));
            sb.append("      \"files\": [\n");
            group.fileMetas().forEach(file ->
                    sb.append(String.format("        \"%s\",\n", file.getPath())));
            if (!group.fileMetas().isEmpty()) {
                sb.delete(sb.length() - 2, sb.length());
                sb.append("\n");
            }
            sb.append("      ]\n");
            sb.append("    },\n");
        });
        if (!duplicates.isEmpty()) {
            sb.delete(sb.length() - 2, sb.length());
            sb.append("\n");
        }
        sb.append("  ],\n");
        long totalWastedSpace = duplicates.stream()
                .mapToLong(group -> group.size() * (group.fileMetas().size() - 1))
                .sum();
        sb.append("  \"stats\": {\n");
        sb.append(String.format("    \"total_groups\": %d,\n", duplicates.size()));
        sb.append(String.format("    \"total_files\": %d,\n",
                duplicates.stream().mapToInt(group -> group.fileMetas().size()).sum()));
        sb.append(String.format("    \"total_wasted_space\": %d,\n", totalWastedSpace));
        sb.append(String.format("    \"total_wasted_space_human\": \"%s\"\n",
                FileUtil.humanReadableByteCount(totalWastedSpace)));
        sb.append("  }\n");
        sb.append("}\n");
        return sb.toString();
    }
    private String formatAsCsv(List<DuplicateGroup> duplicates) {
        StringBuilder sb = new StringBuilder();
        sb.append("group,hash,size,size_human,file_path\n");
        AtomicInteger groupNum = new AtomicInteger(1);
        duplicates.forEach(group -> {
            String groupPrefix = groupNum.getAndIncrement() + "," +
                    group.hash() + "," +
                    group.size() + "," +
                    FileUtil.humanReadableByteCount(group.size());
            group.fileMetas().forEach(file ->
                    sb.append(groupPrefix).append(",").append(file.getPath()).append("\n"));
        });
        return sb.toString();
    }
    private void printHelp(Options options) {
        HelpFormatter formatter = new HelpFormatter();
        formatter.printHelp("doc-check-tool", options);
    }
    private void printVersion() {
        Package pkg = getClass().getPackage();
        String version = pkg.getImplementationVersion();
        System.out.println("Doc Check Tool " + (version != null ? version : "DEV"));
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\AddressFileComparator.java
package top.r3944realms.docchecktoolrefactored.core;
import lombok.Getter;
import lombok.Setter;
import lombok.extern.slf4j.Slf4j;
import org.jetbrains.annotations.NotNull;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ThreadPoolManager;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.BufferedReader;
import java.io.File;
import java.io.FileReader;
import java.util.ArrayList;
import java.util.Collections;
import java.util.List;
import java.util.Map;
import java.util.concurrent.CompletableFuture;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.atomic.AtomicInteger;
import java.util.stream.Collectors;
@Slf4j
public class AddressFileComparator {
    public enum CompareMode {
        PAGE_LEVEL,
        FILE_LEVEL
    }
    public interface ProgressCallback {
        default void onPhaseStarted(Phase phase) {}
        default void onPhaseProgress(Phase phase, int current, int total) {}
        default void onPhaseCompleted(Phase phase) {}
    }
    public enum Phase {
        READ_PHYSICAL_CSV,
        READ_LOGICAL_CSV,
        COMPARE_FORWARD,
        COMPARE_BACKWARD
    }
    @Getter
    public static class ComparisonResult {
        private final int physicalRecordsCount;
        private final int logicalRecordsCount;
        private final List<String> forwardComparisonResults;
        private final List<String> backwardComparisonResults;
        private final List<String> pathMismatchResults;
        private final List<String> pageCountMismatchResults;
        public ComparisonResult(int physicalRecordsCount,
                                int logicalRecordsCount,
                                List<String> forwardResults,
                                List<String> backwardResults,
                                List<String> pathMismatchResults,
                                List<String> pageCountMismatchResults) {
            this.physicalRecordsCount = physicalRecordsCount;
            this.logicalRecordsCount = logicalRecordsCount;
            this.forwardComparisonResults = forwardResults;
            this.backwardComparisonResults = backwardResults;
            this.pathMismatchResults = pathMismatchResults;
            this.pageCountMismatchResults = pageCountMismatchResults;
        }
        public static @NotNull String generateResult(AddressFileComparator.CompareMode compareMode, AddressFileComparator.ComparisonResult result) {
            StringBuilder resultText = new StringBuilder();
            resultText.append("读取物理地址文件记录数: ").append(result.getPhysicalRecordsCount()).append("\n");
            resultText.append("读取逻辑地址文件记录数: ").append(result.getLogicalRecordsCount()).append("\n\n");
            if (!result.getPathMismatchResults().isEmpty()) {
                resultText.append("文件名相同但路径不一致的记录数量: ")
                        .append(result.getPathMismatchResults().size()).append("\n");
                result.getPathMismatchResults().forEach(s -> resultText.append("\t").append(s).append("\n"));
            } else resultText.append("没有路径错误\n\n");
            if (compareMode == AddressFileComparator.CompareMode.FILE_LEVEL &&
                    !result.getPageCountMismatchResults().isEmpty()) {
                resultText.append("文件名和路径相同但页数不一致的记录数量: ")
                        .append(result.getPageCountMismatchResults().size()).append("\n");
                result.getPageCountMismatchResults().forEach(s -> resultText.append("\t").append(s).append("\n"));
            }
            if (!result.getForwardComparisonResults().isEmpty()) {
                resultText.append("物理文件在逻辑文件中未找到的记录数量: ")
                        .append(result.getForwardComparisonResults().size()).append("\n");
                result.getForwardComparisonResults().forEach(s -> resultText.append("\t").append(s).append("\n"));
            } else resultText.append("没有物理存在而逻辑不存在的文件\n\n");
            if (!result.getBackwardComparisonResults().isEmpty()) {
                resultText.append("逻辑文件在物理文件中未找到的记录数量: ")
                        .append(result.getBackwardComparisonResults().size()).append("\n");
                result.getBackwardComparisonResults().forEach(s -> resultText.append("\t").append(s).append("\n"));
            } else resultText.append("没有逻辑存在而物理不存在的文件\n");
            if (result.getPathMismatchResults().isEmpty() &&
                    result.getForwardComparisonResults().isEmpty() &&
                    result.getBackwardComparisonResults().isEmpty()) {
                resultText.append("\n所有文件比对一致，无差异。\n");
            }
            return resultText.toString();
        }
        public static String generateComparisonResults(ComparisonResult result, CompareMode compareMode) {
            return generateComparisonResults(
                    result.physicalRecordsCount,
                    result.logicalRecordsCount,
                    result.forwardComparisonResults,
                    result.backwardComparisonResults,
                    result.pathMismatchResults,
                    result.pageCountMismatchResults,
                    compareMode
            );
        }
        private static String generateComparisonResults(int physicalCount, int logicalCount,
                                                        List<String> forwardResults, List<String> backwardResults,
                                                        List<String> pathMismatchResults, List<String> pageCountMismatchResults,
                                                        CompareMode compareMode) {
            StringBuilder sb = new StringBuilder();
            sb.append("=== 文件比较结果 ===\n");
            sb.append("物理地址文件记录数: ").append(physicalCount).append("\n");
            sb.append("逻辑地址文件记录数: ").append(logicalCount).append("\n");
            if (pathMismatchResults.isEmpty()) {
                sb.append("没有路径错误\n");
            } else {
                sb.append("文件名相同但路径不一致的记录数量: ").append(pathMismatchResults.size()).append("\n");
                pathMismatchResults.forEach(result -> sb.append("\t").append(result).append("\n"));
            }
            if (compareMode == CompareMode.FILE_LEVEL) {
                if (pageCountMismatchResults.isEmpty()) {
                    sb.append("没有页数错误\n");
                } else {
                    sb.append("文件名和路径相同但页数不一致的记录数量: ")
                            .append(pageCountMismatchResults.size()).append("\n");
                    pageCountMismatchResults.forEach(result -> sb.append("\t").append(result).append("\n"));
                }
            }
            if (forwardResults.isEmpty()) {
                sb.append("没有物理存在而逻辑不存在的文件\n");
            } else {
                sb.append("物理文件在逻辑文件中未找到的记录数量: ").append(forwardResults.size()).append("\n");
                forwardResults.forEach(result -> sb.append("\t").append(result).append("\n"));
            }
            if (backwardResults.isEmpty()) {
                sb.append("没有逻辑存在而物理不存在的文件\n");
            } else {
                sb.append("逻辑文件在物理文件中未找到的记录数量: ").append(backwardResults.size()).append("\n");
                backwardResults.forEach(result -> sb.append("\t").append(result).append("\n"));
            }
            sb.append("=== 比较完成 ===");
            return sb.toString();
        }
    }
    private final ExecutorService executor;
    public AddressFileComparator(int threadPoolSize) {
        this.executor = ThreadPoolManager.createPool("address-comparator", threadPoolSize);
    }
    public AddressFileComparator() {
        this.executor = ThreadPoolManager.createPool("address-comparator", System.getAvailableProcessors());
    }
    @Setter
    private ProgressCallback progressCallback;
    private void safeOnPhaseStarted(Phase phase) {
        if (progressCallback != null) {
            progressCallback.onPhaseStarted(phase);
        }
    }
    private void safeOnPhaseProgress(Phase phase, int current, int total) {
        if (progressCallback != null) {
            progressCallback.onPhaseProgress(phase, current, total);
        }
    }
    private void safeOnPhaseCompleted(Phase phase) {
        if (progressCallback != null) {
            progressCallback.onPhaseCompleted(phase);
        }
    }
    public void shutdown() {
        executor.shutdown();
        try {
            if (!executor.awaitTermination(5, TimeUnit.SECONDS)) {
                executor.shutdownNow();
                if (!executor.awaitTermination(5, TimeUnit.SECONDS)) {
                    log.error(LoggerMarker.DEBUG_MARKER, "线程池无法正常关闭");
                }
            }
        } catch (InterruptedException e) {
            executor.shutdownNow();
            Thread.currentThread().interrupt();
        }
    }
    public void safeShutdown() {
        if (!executor.isShutdown()) {
            shutdown();
        }
    }
    public CompletableFuture<ComparisonResult> compareFiles(String physicalFilePath, String logicalFilePath, CompareMode compareMode) {
        CompletableFuture<List<String[]>> physicalFuture = CompletableFuture.supplyAsync(() -> {
            safeOnPhaseStarted(Phase.READ_PHYSICAL_CSV);
            List<String[]> list = readCSV(physicalFilePath, progressCallback, Phase.READ_PHYSICAL_CSV);
            safeOnPhaseCompleted(Phase.READ_PHYSICAL_CSV);
            return list;
        }, executor);
        CompletableFuture<List<String[]>> logicalFuture = CompletableFuture.supplyAsync(() -> {
            safeOnPhaseStarted(Phase.READ_LOGICAL_CSV);
            List<String[]> list = readCSV(logicalFilePath, progressCallback, Phase.READ_LOGICAL_CSV);
            safeOnPhaseCompleted(Phase.READ_LOGICAL_CSV);
            return list;
        }, executor);
        return physicalFuture.thenCombineAsync(logicalFuture, (physicalRecords, logicalRecords) -> {
            int physicalCount = physicalRecords.size();
            int logicalCount = logicalRecords.size();
            List<String> forwardComparisonResults = Collections.synchronizedList(new ArrayList<>());
            List<String> backwardComparisonResults = Collections.synchronizedList(new ArrayList<>());
            List<String> pathMismatchResults = Collections.synchronizedList(new ArrayList<>());
            List<String> pageCountMismatchResults = Collections.synchronizedList(new ArrayList<>());
            Map<String, String[]> logicalMap = logicalRecords.parallelStream()
                    .filter(r -> r.length >= (compareMode == CompareMode.FILE_LEVEL ? 3 : 2))
                    .collect(Collectors.toConcurrentMap(r -> r[0], r -> r));
            safeOnPhaseStarted(Phase.COMPARE_FORWARD);
            AtomicInteger forwardCounter = new AtomicInteger(0);
            physicalRecords.parallelStream()
                    .filter(r -> r.length >= (compareMode == CompareMode.FILE_LEVEL ? 3 : 2))
                    .forEach(physicalRecord -> {
                        String physicalFileName = physicalRecord[0];
                        String physicalAddress = physicalRecord[1];
                        String physicalPageCount = compareMode == CompareMode.FILE_LEVEL ? physicalRecord[2] : null;
                        String[] logicalRecord = logicalMap.get(physicalFileName);
                        if (logicalRecord == null) {
                            String result = "文件名=" + physicalFileName + ", 物理地址=" + physicalAddress;
                            if (compareMode == CompareMode.FILE_LEVEL && physicalPageCount != null) {
                                result += ", 物理页数=" + physicalPageCount;
                            }
                            forwardComparisonResults.add(result);
                        } else {
                            if (!physicalAddress.equals(logicalRecord[1])) {
                                pathMismatchResults.add("文件名=" + physicalFileName +
                                        ", 物理地址=" + physicalAddress +
                                        ", 逻辑地址=" + logicalRecord[1]);
                            }
                            if (compareMode == CompareMode.FILE_LEVEL &&
                                    physicalPageCount != null && !physicalPageCount.equals(logicalRecord[2])) {
                                pageCountMismatchResults.add("文件名=" + physicalFileName +
                                        ", 物理地址=" + physicalAddress +
                                        ", 逻辑地址=" + logicalRecord[1] +
                                        ", 物理页数=" + physicalPageCount +
                                        ", 逻辑页数=" + logicalRecord[2]);
                            }
                        }
                        int done = forwardCounter.incrementAndGet();
                        safeOnPhaseProgress(Phase.COMPARE_FORWARD, done, physicalRecords.size());
                    });
            safeOnPhaseCompleted(Phase.COMPARE_FORWARD);
            safeOnPhaseStarted(Phase.COMPARE_BACKWARD);
            AtomicInteger backwardCounter = new AtomicInteger(0);
            Map<String, String[]> physicalMap = physicalRecords.parallelStream()
                    .filter(r -> r.length >= (compareMode == CompareMode.FILE_LEVEL ? 3 : 2))
                    .collect(Collectors.toConcurrentMap(r -> r[0], r -> r));
            logicalRecords.parallelStream()
                    .filter(r -> r.length >= (compareMode == CompareMode.FILE_LEVEL ? 3 : 2))
                    .forEach(logicalRecord -> {
                        String logicalFileName = logicalRecord[0];
                        String logicalAddress = logicalRecord[1];
                        String logicalPageCount = compareMode == CompareMode.FILE_LEVEL ? logicalRecord[2] : null;
                        if (!physicalMap.containsKey(logicalFileName)) {
                            String result = "文件名=" + logicalFileName + ", 逻辑地址=" + logicalAddress;
                            if (compareMode == CompareMode.FILE_LEVEL && logicalPageCount != null) {
                                result += ", 逻辑页数=" + logicalPageCount;
                            }
                            backwardComparisonResults.add(result);
                        }
                        int done = backwardCounter.incrementAndGet();
                        safeOnPhaseProgress(Phase.COMPARE_BACKWARD, done, logicalRecords.size());
                    });
            safeOnPhaseCompleted(Phase.COMPARE_BACKWARD);
            return new ComparisonResult(
                    physicalCount,
                    logicalCount,
                    forwardComparisonResults,
                    backwardComparisonResults,
                    pathMismatchResults,
                    pageCountMismatchResults
            );
        }, executor);
    }
    private List<String[]> readCSV(String filePath, ProgressCallback callback, Phase phase) {
        List<String[]> records = new ArrayList<>();
        try {
            File file = new File(filePath);
            if (!file.exists()) {
                log.error(LoggerMarker.RELEASE_MARKER, "{} CSV文件不存在: {}", phase, filePath);
                return records;
            }
            BufferedReader reader = new BufferedReader(new FileReader(file));
            List<String> allLines = reader.lines().skip(1).toList();
            reader.close();
            int total = allLines.size();
            AtomicInteger counter = new AtomicInteger(0);
            for (String line : allLines) {
                records.add(line.split(","));
                int done = counter.incrementAndGet();
                if (done % 100 == 0 || done == total) {
                    callback.onPhaseProgress(phase, done, total);
                }
            }
        } catch (Exception e) {
            log.error(LoggerMarker.RELEASE_MARKER, "{} CSV文件读取出错: {}", phase, e.getMessage(), e);
        }
        return records;
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\AddressFileGenerator.java
package top.r3944realms.docchecktoolrefactored.core;
import org.intellij.lang.annotations.MagicConstant;
import java.io.File;
public interface AddressFileGenerator {
    int PAGE_TYPE = 1;
    int FILE_TYPE = 2;
    interface ProgressCallback {
        default void onPhaseStarted(Phase phase) {}
        default void onPhaseProgress(Phase phase, int current, int total) {}
        default void onPhaseCompleted(Phase phase) {}
    }
    enum Phase {
        GENERATE_LOGICAL,
        GENERATE_PHYSICAL
    }
    void setProgressCallback(ProgressCallback callback);
    void generateAddressFile(
            String folderPath,
            File outputFile,
            @MagicConstant(intValues = {PAGE_TYPE, FILE_TYPE}) int folderType
    );
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\DuplicateFinder.java
package top.r3944realms.docchecktoolrefactored.core;
import lombok.Getter;
import lombok.Setter;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ThreadPoolManager;
import top.r3944realms.docchecktoolrefactored.io.scanner.FileScanner;
import top.r3944realms.docchecktoolrefactored.model.DuplicateGroup;
import top.r3944realms.docchecktoolrefactored.model.FileMetadata;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.util.*;
import java.util.concurrent.CompletableFuture;
import java.util.concurrent.ConcurrentHashMap;
import java.util.concurrent.CopyOnWriteArrayList;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.atomic.AtomicInteger;
import java.util.stream.Collectors;
@Slf4j
public class DuplicateFinder {
    private final FileScanner fileScanner;
    private final FileHashCalculator hashCalculator;
    private final boolean enableProgress;
    private final ExecutorService executorService;
    public interface ProgressCallback {
        default void onPhaseStarted(Phase phase) {}
        default void onPhaseProgress(Phase phase, int current, int total) {}
        default void onPhaseCompleted(Phase phase) {}
    }
    public enum Phase {
        GROUP_BY_SIZE,
        CALCULATE_HASH
    }
    @Setter
    private ProgressCallback progressCallback;
    private static final int PROGRESS_REPORT_INTERVAL = 100;
    @Getter
    private final List<Exception> errors = new CopyOnWriteArrayList<>();
    @Getter
    private long timeout = -1;
    public DuplicateFinder(FileScanner fileScanner, FileHashCalculator hashCalculator, boolean enableProgress) {
        this.fileScanner = Objects.requireNonNull(fileScanner);
        this.hashCalculator = Objects.requireNonNull(hashCalculator);
        this.enableProgress = enableProgress;
        this.executorService = ThreadPoolManager.createPool("duplicate-finder-pool", System.getAvailableProcessors());
    }
    public DuplicateFinder(FileScanner fileScanner, FileHashCalculator hashCalculator) {
        this(fileScanner, hashCalculator, false);
    }
    public DuplicateFinder applySetting(Setting setting) {
        this.timeout = setting.getScanTimeout();
        return this;
    }
    public List<DuplicateGroup> findDuplicates(Path rootDir) throws IOException {
        errors.clear();
        if (progressCallback != null) {
            progressCallback.onPhaseStarted(Phase.GROUP_BY_SIZE);
        }
        Map<Long, List<FileMetadata>> sizeGroups = groupFilesBySize(rootDir);
        if (progressCallback != null) {
            progressCallback.onPhaseCompleted(Phase.GROUP_BY_SIZE);
        }
        if (progressCallback != null) progressCallback.onPhaseStarted(Phase.CALCULATE_HASH);
        Map<String, List<FileMetadata>> hashGroups = new ConcurrentHashMap<>();
        AtomicInteger processedFiles = new AtomicInteger(0);
        List<List<FileMetadata>> candidateGroups = sizeGroups.values().stream()
                .filter(group -> group.size() > 1)
                .toList();
        int totalFilesToProcess = candidateGroups.stream().mapToInt(List::size).sum();
        if (totalFilesToProcess == 0) return Collections.emptyList();
        List<CompletableFuture<Void>> futures = new ArrayList<>();
        for (List<FileMetadata> group : candidateGroups) {
            CompletableFuture<Void> future = CompletableFuture.runAsync(() -> {
                for (FileMetadata file : group) {
                    processFile(file, hashGroups, processedFiles, totalFilesToProcess);
                }
            }, executorService);
            futures.add(future);
        }
        CompletableFuture.allOf(futures.toArray(new CompletableFuture[0])).join();
        if (progressCallback != null) progressCallback.onPhaseCompleted(Phase.CALCULATE_HASH);
        if (enableProgress) java.lang.System.out.println();
        return hashGroups.values().stream()
                .filter(group -> group.size() > 1)
                .map(group -> new DuplicateGroup(
                        group.get(0).getHash(),
                        group.get(0).getSize(),
                        group
                ))
                .sorted(Comparator.comparingLong(DuplicateGroup::size).reversed())
                .collect(Collectors.toList());
    }
    private Map<Long, List<FileMetadata>> groupFilesBySize(Path rootDir) throws IOException {
        Map<Long, List<FileMetadata>> sizeGroups = new ConcurrentHashMap<>();
        boolean flag = timeout != -1 && timeout > 0;
        FileScanner.ProgressAwareListener listener = new FileScanner.ProgressAwareListener() {
            @Override
            public void onProgressUpdate(int current, int total) {
                if (enableProgress) {
                    printProgress("Scanning files", current, total);
                }
                if (progressCallback != null) {
                    progressCallback.onPhaseProgress(Phase.GROUP_BY_SIZE, current, total);
                }
            }
            @Override
            public void onFileFound(Path file) {
                try {
                    FileMetadata meta = new FileMetadata();
                    meta.setPath(file);
                    meta.setSize(Files.size(file));
                    sizeGroups.computeIfAbsent(meta.getSize(), k -> new ArrayList<>()).add(meta);
                } catch (IOException e) {
                    log.error(LoggerMarker.TRACE_MARKER, "Failed to get file's size: {}", file);
                }
            }
            @Override public void onScanComplete() {}
            @Override public void onError(Path file, Exception e) {
                log.error(LoggerMarker.TRACE_MARKER, "Error on scanning file: {}, {}", file, e.getMessage());
                errors.add(e);
            }
        };
        if(enableProgress)
            if (flag) fileScanner.scanWithProgress(rootDir, listener, timeout); else fileScanner.scanWithProgress(rootDir, listener);
        else
            if (flag) fileScanner.scan(rootDir, listener, timeout); else fileScanner.scan(rootDir, listener);
        return sizeGroups;
    }
    private void printProgress(String phase, int current, int total) {
        int width = 50;
        float percent = (float) current / total;
        int progress = (int) (width * percent);
        String progressBar = String.format("\r%s: [%-" + width + "s] %3d%% %d/%d",
                phase,
                "=".repeat(progress),
                (int) (percent * 100),
                current,
                total);
        java.lang.System.out.print(progressBar);
    }
    private void processFile(FileMetadata file,
                             Map<String, List<FileMetadata>> hashGroups,
                             AtomicInteger processedFiles,
                             int totalFilesToProcess) {
        try {
            String hash = file.getSize() > 10_000_000 ?
                    hashCalculator.calculateHashStreaming(file.getPath()) :
                    hashCalculator.calculateHash(file.getPath());
            file.setHash(hash);
                hashGroups.computeIfAbsent(hash, k -> new ArrayList<>()).add(file);
            int current = processedFiles.incrementAndGet();
            if (enableProgress && (current % PROGRESS_REPORT_INTERVAL == 0 || current == totalFilesToProcess)) {
                printProgress("Calculating hashes", current, totalFilesToProcess);
            }
            if (progressCallback != null) {
                progressCallback.onPhaseProgress(Phase.CALCULATE_HASH, current, totalFilesToProcess);
            }
        } catch (IOException e) {
            log.error(LoggerMarker.TRACE_MARKER, "Failed to calculate file's hash: {}, {}", file.getPath(), e.getMessage());
            errors.add(e);
        }
    }
    public void shutdown() {
        fileScanner.cancel();
        executorService.shutdown();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\FileHashCalculator.java
package top.r3944realms.docchecktoolrefactored.core;
import java.io.IOException;
import java.nio.file.Path;
public interface FileHashCalculator {
    String calculateHash(Path file) throws IOException;
    String calculateHashStreaming(Path file) throws IOException;
    String calculatePartialHash(Path file, int partialChunkSize) throws IOException;
    default String calculatePartialHash(Path file) throws IOException {
        return calculatePartialHash(file, getPartialSize());
    }
    default int getPartialSize() {
        return 4096;
    }
    default int getStreamingBufferSize() {
        return 8192;
    }
    static FileHashCalculator defaultInstance() {
        return new MD5HashCalculator();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\HashFileGenerator.java
package top.r3944realms.docchecktoolrefactored.core;
import lombok.Setter;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ThreadPoolManager;
import top.r3944realms.docchecktoolrefactored.io.scanner.FileScanner;
import top.r3944realms.docchecktoolrefactored.io.scanner.RobustParallelScanner;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.BufferedWriter;
import java.io.FileWriter;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.util.ArrayList;
import java.util.List;
import java.util.concurrent.*;
import java.util.concurrent.atomic.AtomicInteger;
@Setter
@Slf4j
public class HashFileGenerator {
    private ProgressCallback callback;
    private final FileHashCalculator hashCalculator;
    public HashFileGenerator() {
        this.hashCalculator = FileHashCalculator.defaultInstance();
    }
    public HashFileGenerator(FileHashCalculator hashCalculator) {
        this.hashCalculator = hashCalculator;
    }
    public interface ProgressCallback {
        void onProgressUpdate(int current, int total);
    }
    private void safeOnProgressUpdate(int current, int total) {
        if (callback != null) {
            callback.onProgressUpdate(current, total);
        }
    }
    public void generateHashFile(List<Path> directories, Path outputFile)
            throws IOException, InterruptedException {
        if (Thread.interrupted()) {
            throw new InterruptedException("任务被取消");
        }
        List<Path> allFiles = new ArrayList<>();
        for (Path directory : directories) {
            if (Thread.interrupted()) {
                throw new InterruptedException("任务被取消");
            }
            if (!Files.isDirectory(directory)) {
                throw new IllegalArgumentException("指定路径不是有效目录: " + directory);
            }
            List<Path> files = new ArrayList<>();
            CompletableFuture<Void> scanFuture = new CompletableFuture<>();
            try (RobustParallelScanner scanner = new RobustParallelScanner(10)) {
                scanner.scan(directory, new FileScanner.FileScanListener() {
                    @Override
                    public void onFileFound(Path file) {
                        files.add(file);
                    }
                    @Override
                    public void onScanComplete() {
                        scanFuture.complete(null);
                    }
                    @Override
                    public void onError(Path path, Exception e) {
                        log.error(LoggerMarker.TRACE_MARKER, "扫描错误: {} - {}", path, e.getMessage());
                    }
                });
                try {
                    scanFuture.get(System.getSetting().getScanTimeout(), TimeUnit.SECONDS);
                } catch (TimeoutException e) {
                    throw new IOException("扫描超时: " + directory, e);
                } catch (ExecutionException e) {
                    throw new IOException("扫描失败: " + directory, e);
                }
                allFiles.addAll(files);
            }
        }
        if (Thread.interrupted()) {
            throw new InterruptedException("任务被取消");
        }
        List<String[]> hashResults = new ArrayList<>();
        AtomicInteger processedFiles = new AtomicInteger(0);
        int totalFiles = allFiles.size();
        processFilesInParallel(allFiles, hashResults, processedFiles, totalFiles);
        if (Thread.interrupted()) {
            throw new InterruptedException("任务被取消");
        }
        writeResultsToFile(outputFile, hashResults);
    }
    private void processFilesInParallel(List<Path> files, List<String[]> results,
                                        AtomicInteger processedFiles, int totalFiles)
            throws InterruptedException {
        int processors = Runtime.getRuntime().availableProcessors();
        ExecutorService executor = ThreadPoolManager.createPool("hash-generator", Runtime.getRuntime().availableProcessors());
        try {
            CountDownLatch latch = new CountDownLatch(files.size());
            for (Path file : files) {
                executor.submit(() -> {
                    try {
                        if (Thread.interrupted()) {
                            return;
                        }
                        String hash = hashCalculator.calculateHash(file);
                        String[] result = {file.getFileName().toString(), hash};
                        synchronized (results) {
                            results.add(result);
                        }
                        int processed = processedFiles.incrementAndGet();
                        safeOnProgressUpdate(processed, totalFiles);
                    } catch (IOException e) {
                        log.error(LoggerMarker.DEBUG_MARKER, "无法计算文件哈希值: {} - {}", file, e.getMessage());
                    } finally {
                        latch.countDown();
                    }
                });
            }
            while (!latch.await(100, TimeUnit.MILLISECONDS)) {
                if (Thread.interrupted()) {
                    throw new InterruptedException("哈希计算被取消");
                }
            }
        } finally {
            executor.shutdownNow();
        }
    }
    private void writeResultsToFile(Path outputFile, List<String[]> results)
            throws IOException, InterruptedException {
        try (BufferedWriter writer = new BufferedWriter(new FileWriter(outputFile.toFile()))) {
            writer.write("文件名,哈希值");
            writer.newLine();
            for (String[] result : results) {
                if (Thread.interrupted()) {
                    throw new InterruptedException("文件写入被取消");
                }
                writer.write(result[0] + "," + result[1]);
                writer.newLine();
                if (results.indexOf(result) % 100 == 0) {
                    if (Thread.interrupted()) {
                        throw new InterruptedException("文件写入被取消");
                    }
                }
            }
        }
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\LogicalAddressFileGenerator.java
package top.r3944realms.docchecktoolrefactored.core;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.io.reader.CatalogFileReader;
import top.r3944realms.docchecktoolrefactored.io.reader.CatalogFileReaderFactory;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.io.PrintWriter;
import java.nio.charset.StandardCharsets;
import java.util.List;
@Slf4j
public class LogicalAddressFileGenerator implements AddressFileGenerator {
    private ProgressCallback callback;
    private void safeOnPhaseStarted(Phase phase) {
        if (callback != null) {
            callback.onPhaseStarted(phase);
        }
    }
    private void safeOnPhaseProgress(Phase phase, int current, int total) {
        if (callback != null) {
            callback.onPhaseProgress(phase, current, total);
        }
    }
    private void safeOnPhaseCompleted(Phase phase) {
        if (callback != null) {
            callback.onPhaseCompleted(phase);
        }
    }
    @Override
    public void setProgressCallback(ProgressCallback callback) {
        this.callback = callback;
    }
    @Override
    public void generateAddressFile(String catalogFilePath, File outputFile, int folderType) {
        safeOnPhaseStarted(Phase.GENERATE_LOGICAL);
        try {
            List<Record> records = readCatalogFile(catalogFilePath);
            safeOnPhaseProgress(Phase.GENERATE_LOGICAL, 1, 3);
            String outputFileName = outputFile.getName();
            records = records.stream()
                    .filter(record -> !record.archiveCode.equalsIgnoreCase(outputFileName))
                    .toList();
            safeOnPhaseProgress(Phase.GENERATE_LOGICAL, 2, 3);
            try (PrintWriter writer = new PrintWriter(outputFile, StandardCharsets.UTF_8)) {
                if (folderType == PAGE_TYPE) {
                    generatePageLevelFile(writer, records, callback);
                } else if (folderType == FILE_TYPE) {
                    generateFileLevelFile(writer, records, callback);
                } else {
                    throw new IllegalArgumentException("不支持的文件夹类型: " + folderType);
                }
            }
            safeOnPhaseProgress(Phase.GENERATE_LOGICAL, 3, 3);
            safeOnPhaseCompleted(Phase.GENERATE_LOGICAL);
        } catch (Exception e) {
            log.info(LoggerMarker.RELEASE_MARKER, "生成逻辑地址文件时出错: {}", e.getMessage());
        }
    }
    private void generatePageLevelFile(PrintWriter writer, List<Record> records, ProgressCallback callback) {
        writer.println("逻辑文件名,逻辑地址");
        int totalRecords = records.stream().mapToInt(r -> r.page).sum();
        int current = 0;
        for (Record record : records) {
            String archiveCode = record.archiveCode;
            int page = record.page;
            for (int i = 1; i <= page; i++) {
                String logicalFileName = String.format("%s-%04d", archiveCode, i);
                String logicalAddress = generatePageLevelLogicalAddress(archiveCode, i);
                writer.printf("%s,%s%n", logicalFileName, logicalAddress);
                current++;
                safeOnPhaseProgress(Phase.GENERATE_LOGICAL, current, totalRecords);
            }
        }
    }
    private void generateFileLevelFile(PrintWriter writer, List<Record> records, ProgressCallback callback) {
        writer.println("逻辑文件名,逻辑地址,页数");
        int totalRecords = records.stream().mapToInt(r -> r.page).sum();
        int current = 0;
        for (Record record : records) {
            String archiveCode = record.archiveCode;
            int page = record.page;
            String logicalAddress = generateFileLevelLogicalAddress(archiveCode);
            writer.printf("%s,%s,%d%n",  archiveCode, logicalAddress, page);
            safeOnPhaseProgress(Phase.GENERATE_LOGICAL, current, totalRecords);
        }
    }
    private String generateFileLevelLogicalAddress(String archiveCode) {
        StringBuilder address = csvStringBuilder(archiveCode);
        if (!address.isEmpty()) {
            address.append("\\").append(archiveCode);
        }
        return address.toString();
    }
    private String generatePageLevelLogicalAddress(String archiveCode, int pageNumber) {
        StringBuilder address = csvStringBuilder(archiveCode);
        if (!address.isEmpty()) {
            address.append("\\");
        }
        address.append(String.format("%s-%04d", archiveCode, pageNumber));
        return address.toString();
    }
    private StringBuilder csvStringBuilder(String archiveCode) {
        StringBuilder address = new StringBuilder();
        String[] parts = archiveCode.split("-");
        StringBuilder path = new StringBuilder();
        for (int i = 0; i < parts.length; i++) {
            if (i > 0) {
                path.append("-");
            }
            path.append(parts[i]);
            if (address.isEmpty()) {
                address.append(path);
            } else {
                address.append("\\").append(path);
            }
        }
        return address;
    }
    private List<Record> readCatalogFile(String filePath) throws Exception {
        CatalogFileReader reader = CatalogFileReaderFactory.createReader(filePath);
        return reader.readCatalogFile(filePath);
    }
    public record Record(String archiveCode, int page) {
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\MD5HashCalculator.java
package top.r3944realms.docchecktoolrefactored.core;
import java.io.IOException;
import java.io.InputStream;
import java.nio.ByteBuffer;
import java.nio.file.Files;
import java.nio.file.Path;
import java.security.DigestInputStream;
import java.security.MessageDigest;
import java.security.NoSuchAlgorithmException;
import java.util.HexFormat;
import static org.apache.commons.codec.digest.MessageDigestAlgorithms.MD5;
public class MD5HashCalculator implements FileHashCalculator {
    private static final int BUFFER_SIZE = 8192;
    private static final HexFormat HEX_FORMAT = HexFormat.of();
    @Override
    public String calculateHash(Path file) throws IOException {
        try {
            MessageDigest md = MessageDigest.getInstance("MD5");
            try (var is = Files.newInputStream(file)) {
                byte[] buffer = new byte[BUFFER_SIZE];
                int bytesRead;
                while ((bytesRead = is.read(buffer)) != -1) {
                    md.update(buffer, 0, bytesRead);
                }
            }
            return bytesToHex(md.digest());
        } catch (NoSuchAlgorithmException e) {
            throw new RuntimeException("MD5算法不可用", e);
        }
    }
    @Override
    public String calculateHashStreaming(Path file) throws IOException {
        try (InputStream is = Files.newInputStream(file);
             DigestInputStream dis = new DigestInputStream(is, MessageDigest.getInstance(MD5))) {
            byte[] buffer = new byte[getStreamingBufferSize()];
            while (dis.read(buffer) != -1) {
                continue;
            }
            byte[] digest = dis.getMessageDigest().digest();
            return HEX_FORMAT.formatHex(digest);
        } catch (NoSuchAlgorithmException e) {
            throw new IllegalStateException("MD5 algorithm not available", e);
        }
    }
    @Override
    public String calculatePartialHash(Path file, int partialChunkSize) throws IOException {
        try {
            MessageDigest digest = MessageDigest.getInstance("MD5");
            try (var channel = Files.newByteChannel(file)) {
                long size = channel.size();
                if (size > 0) {
                    int chunkSize = (int) Math.min(partialChunkSize, size);
                    ByteBuffer buffer = ByteBuffer.allocate(chunkSize);
                    channel.read(buffer);
                    buffer.flip();
                    digest.update(buffer);
                }
                if (size > partialChunkSize * 2L) {
                    long midPos = size / 2 - partialChunkSize / 2;
                    channel.position(midPos);
                    ByteBuffer buffer = ByteBuffer.allocate(partialChunkSize);
                    channel.read(buffer);
                    buffer.flip();
                    digest.update(buffer);
                }
                if (size > partialChunkSize) {
                    long endPos = size - partialChunkSize;
                    channel.position(endPos);
                    ByteBuffer buffer = ByteBuffer.allocate(partialChunkSize);
                    channel.read(buffer);
                    buffer.flip();
                    digest.update(buffer);
                }
            }
            return bytesToHex(digest.digest());
        } catch (NoSuchAlgorithmException e) {
            throw new RuntimeException("MD5算法不可用", e);
        }
    }
    private static String bytesToHex(byte[] bytes) {
        StringBuilder sb = new StringBuilder();
        for (byte b : bytes) {
            sb.append(String.format("%02x", b));
        }
        return sb.toString();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\PhysicalAddressFileGenerator.java
package top.r3944realms.docchecktoolrefactored.core;
import lombok.extern.slf4j.Slf4j;
import org.apache.pdfbox.Loader;
import org.apache.pdfbox.pdmodel.PDDocument;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.io.PrintWriter;
import java.nio.charset.StandardCharsets;
@Slf4j
public class PhysicalAddressFileGenerator implements AddressFileGenerator {
    private ProgressCallback callback;
    private void safeOnPhaseStarted(Phase phase) {
        if (callback != null) {
            callback.onPhaseStarted(phase);
        }
    }
    private void safeOnPhaseProgress(Phase phase, int current, int total) {
        if (callback != null) {
            callback.onPhaseProgress(phase, current, total);
        }
    }
    private void safeOnPhaseCompleted(Phase phase) {
        if (callback != null) {
            callback.onPhaseCompleted(phase);
        }
    }
    @Override
    public void setProgressCallback(ProgressCallback callback) {
        this.callback = callback;
    }
    @Override
    public void generateAddressFile(String folderPath, File outputFile, int folderType) {
        safeOnPhaseStarted(Phase.GENERATE_PHYSICAL);
        try {
            File rootFolder = new File(folderPath);
            if (!rootFolder.exists() || !rootFolder.isDirectory()) {
                safeOnPhaseCompleted(Phase.GENERATE_PHYSICAL);
                safeOnPhaseProgress(Phase.GENERATE_PHYSICAL, 0, 0);
                return;
            }
            int totalFiles = countFiles(rootFolder, folderType);
            int[] counter = new int[]{0};
            try (PrintWriter writer = new PrintWriter(outputFile, StandardCharsets.UTF_8)) {
                if (folderType == PAGE_TYPE) {
                    writer.println("物理文件名,物理地址");
                    processPageLevelFolder(rootFolder, writer, outputFile.getAbsolutePath(), callback, counter, totalFiles);
                } else if (folderType == FILE_TYPE) {
                    writer.println("物理文件名,物理地址,页数");
                    processFileLevelFolder(rootFolder, writer, outputFile.getAbsolutePath(), callback, counter, totalFiles);
                } else {
                    throw new IllegalArgumentException("不支持的文件夹类型: " + folderType);
                }
            }
            safeOnPhaseCompleted(Phase.GENERATE_PHYSICAL);
        } catch (Exception e) {
            safeOnPhaseCompleted(Phase.GENERATE_PHYSICAL);
            safeOnPhaseProgress(Phase.GENERATE_PHYSICAL, 0, 0);
            log.error("生成物理地址文件失败: {}", e.getMessage(), e);
        }
    }
    private int countFiles(File folder, int folderType) {
        int count = 0;
        File[] files = folder.listFiles(file -> !file.isHidden());
        if (files != null) {
            for (File file : files) {
                if (file.isFile()) {
                    if ((folderType == PAGE_TYPE && isImageFile(file.getName()))
                            || (folderType == FILE_TYPE && isPdfFile(file.getName()))) {
                        count++;
                    }
                } else if (file.isDirectory()) {
                    count += countFiles(file, folderType);
                }
            }
        }
        return count;
    }
    private void processPageLevelFolder(File folder, PrintWriter writer, String outputFilePath, ProgressCallback callback, int[] counter, int total) {
        File[] filesAndFolders = folder.listFiles(file -> !file.isHidden());
        if (filesAndFolders != null) {
            for (File file : filesAndFolders) {
                if (file.getAbsolutePath().equals(outputFilePath)) continue;
                if (file.isFile() && isImageFile(file.getName())) {
                    String fileNameWithoutExt = file.getName().substring(0, file.getName().lastIndexOf('.'));
                    String formattedFileName = formatFileName(fileNameWithoutExt);
                    String physicalAddress = generatePhysicalAddress(file.getAbsolutePath(), formattedFileName);
                    writer.printf("%s,%s%n", formattedFileName, physicalAddress);
                    counter[0]++;
                    safeOnPhaseProgress(Phase.GENERATE_PHYSICAL, counter[0], total);
                } else if (file.isDirectory()) {
                    processPageLevelFolder(file, writer, outputFilePath, callback, counter, total);
                }
            }
        }
    }
    private void processFileLevelFolder(File folder, PrintWriter writer, String outputFilePath, ProgressCallback callback, int[] counter, int total) {
        File[] filesAndFolders = folder.listFiles(file -> !file.isHidden());
        if (filesAndFolders != null) {
            for (File file : filesAndFolders) {
                if (file.getAbsolutePath().equals(outputFilePath)) {
                    continue;
                }
                if (file.isFile()&& isPdfFile(file.getName())) {
                        String fileNameWithoutExt = file.getName().substring(0, file.getName().lastIndexOf('.'));
                        String physicalAddress = generatePhysicalAddress(file.getAbsolutePath(), fileNameWithoutExt);
                        int pageCount = getPdfPageCount(file);
                        writer.printf("%s,%s,%d%n", fileNameWithoutExt, physicalAddress, pageCount);
                        counter[0]++;
                        safeOnPhaseProgress(Phase.GENERATE_PHYSICAL, counter[0], total);
                } else if (file.isDirectory()) {
                    processFileLevelFolder(file, writer, outputFilePath, callback, counter, total);
                }
            }
        }
    }
    private int getPdfPageCount(File pdfFile) {
        try (PDDocument document = Loader.loadPDF(pdfFile)){
            int pageCount = document.getNumberOfPages();
            document.close();
            return pageCount;
        } catch (Exception e) {
            log.warn(LoggerMarker.RELEASE_MARKER, "无法获取PDF文件页数: {}", pdfFile.getAbsolutePath(), e);
            return 0;
        }
    }
    private boolean isPdfFile(String fileName) {
        return fileName.toLowerCase().endsWith(".pdf");
    }
    private boolean isImageFile(String fileName) {
        String lowerFileName = fileName.toLowerCase();
        return lowerFileName.endsWith(".jpg") || lowerFileName.endsWith(".jpeg") ||
                lowerFileName.endsWith(".png") || lowerFileName.endsWith(".bmp") ||
                lowerFileName.endsWith(".gif") || lowerFileName.endsWith(".tiff");
    }
    private String formatFileName(String fileName) {
        int lastDashIndex = fileName.lastIndexOf('-');
        if (lastDashIndex != -1 && lastDashIndex < fileName.length() - 1) {
            String lastPart = fileName.substring(lastDashIndex + 1);
            if (lastPart.matches("\\d+")) {
                int number = Integer.parseInt(lastPart);
                String formattedLastPart = String.format("%04d", number);
                return fileName.substring(0, lastDashIndex + 1) + formattedLastPart;
            }
        }
        return fileName;
    }
    private String generatePhysicalAddress(String absolutePath, String fileName) {
        int firstDashIndex = fileName.indexOf('-');
        String prefix = firstDashIndex != -1 ? fileName.substring(0, firstDashIndex) : fileName;
        String relativePath = absolutePath.replace('\\', '/');
        String[] pathParts = relativePath.split("/");
        StringBuilder resultPath = new StringBuilder();
        boolean foundPrefix = false;
        for (int i = 0; i < pathParts.length; i++) {
            if (!foundPrefix) {
                if (pathParts[i].equals(prefix)) {
                    foundPrefix = true;
                    resultPath.append(pathParts[i]);
                }
            } else {
                if (i == pathParts.length - 1) {
                    String fileNameWithoutExt = pathParts[i].substring(0, pathParts[i].lastIndexOf('.'));
                    resultPath.append("/").append(fileNameWithoutExt);
                } else {
                    resultPath.append("/").append(pathParts[i]);
                }
            }
        }
        if (resultPath.isEmpty()) {
            return "";
        }
        return resultPath.toString().replace('/', '\\');
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\ScanningException.java
package top.r3944realms.docchecktoolrefactored.core;
import java.util.List;
public class ScanningException extends RuntimeException {
    public final List<Exception> exceptions;
    public ScanningException(List<Exception> exceptions) {
        this.exceptions = exceptions;
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\core\Setting.java
package top.r3944realms.docchecktoolrefactored.core;
import lombok.Getter;
import lombok.Setter;
import lombok.extern.slf4j.Slf4j;
@Setter
@Getter
@Slf4j
public class Setting {
    private long scanTimeout = 30;
    private long taskTimeout = 60 * 5;
    private boolean enableStep = false;
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\reader\CatalogFileReader.java
package top.r3944realms.docchecktoolrefactored.io.reader;
import top.r3944realms.docchecktoolrefactored.core.LogicalAddressFileGenerator;
import java.util.List;
public interface CatalogFileReader {
    List<LogicalAddressFileGenerator.Record> readCatalogFile(String filePath) throws Exception;
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\reader\CatalogFileReaderFactory.java
package top.r3944realms.docchecktoolrefactored.io.reader;
public class CatalogFileReaderFactory {
    public static CatalogFileReader createReader(String filePath) {
        if (filePath == null || filePath.isEmpty()) {
            throw new IllegalArgumentException("文件路径不能为空");
        }
        String lowerPath = filePath.toLowerCase();
        if (lowerPath.endsWith(".xlsx") || lowerPath.endsWith(".xls")) {
            return new ExcelFileReader();
        } else if (lowerPath.endsWith(".xml")) {
            return new XmlFileReader();
        } else if (lowerPath.endsWith(".dbf")) {
            return new DbfFileReader();
        } else {
            throw new IllegalArgumentException("不支持的文件格式: " + filePath);
        }
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\reader\DbfFileReader.java
package top.r3944realms.docchecktoolrefactored.io.reader;
import com.linuxense.javadbf.DBFReader;
import com.linuxense.javadbf.DBFRow;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.core.LogicalAddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.util.FileUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.io.FileInputStream;
import java.io.IOException;
import java.io.UncheckedIOException;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Optional;
@Slf4j
public class DbfFileReader implements CatalogFileReader {
    private static final List<String> ARCHIVE_CODE_TAG_CANDIDATES =
            Arrays.asList("档号", "dangan", "fileNo", "DH");
    private static final List<String> PAGE_COUNT_TAG_CANDIDATES =
            Arrays.asList("页数", "pages", "pageCount", "YS");
    @Override
    public List<LogicalAddressFileGenerator.Record> readCatalogFile(String filePath) throws Exception {
        List<LogicalAddressFileGenerator.Record> records = new ArrayList<>();
        File file = FileUtil.fileCheckAndGet(filePath, "dbf");
        try (
            FileInputStream fis = new FileInputStream(file);
            DBFReader reader = new DBFReader(fis)
        ) {
            int fieldCount = reader.getFieldCount();
            log.debug(LoggerMarker.DEBUG_MARKER, "开始读取DBF文件: {}, DBF文件字段数: {}",filePath, fieldCount);
            int archiveCodeIndex = -1;
            int pageIndex = -1;
            for (int i = 0; i < fieldCount; i++) {
                if (archiveCodeIndex != -1 && pageIndex != -1) {
                    log.debug(LoggerMarker.DEBUG_MARKER, "已找到所需字段，跳出循环，档号: {}, 页数: {}", archiveCodeIndex, pageIndex);
                    break;
                }
                String fieldName = reader.getField(i).getName();
                log.debug(LoggerMarker.DEBUG_MARKER, "发现字段: {}", fieldName);
                if (ARCHIVE_CODE_TAG_CANDIDATES.contains(fieldName)) {
                    archiveCodeIndex = i;
                    log.debug(LoggerMarker.DEBUG_MARKER, "匹配到档号字段: {}, 索引: {}", fieldName, archiveCodeIndex);
                } else if (PAGE_COUNT_TAG_CANDIDATES.contains(fieldName)) {
                    pageIndex = i;
                    log.debug(LoggerMarker.DEBUG_MARKER, "匹配到页数字段: {}, 索引: {}", fieldName, pageIndex);
                }
            }
            if (archiveCodeIndex == -1 || pageIndex == -1) {
                log.error(LoggerMarker.RELEASE_MARKER, "未找到必要字段，档号: {}, 页数: {}",
                        archiveCodeIndex == -1 ? "未找到" : archiveCodeIndex,
                        pageIndex == -1 ? "未找到" : pageIndex
                );
                throw new IllegalArgumentException(
                        String.format("DBF文件缺少必要字段: 档号=%s, 页数=%s",
                                archiveCodeIndex == -1, pageIndex == -1
                        )
                );
            }
            int validRecords = 0;
            int skippedRecords = 0;
            DBFRow row;
            while ((row = reader.nextRow()) != null) {
                String archiveCode =
                        Optional.ofNullable(row.getObject(archiveCodeIndex))
                                .map(Object::toString)
                                .map(String::trim)
                                .orElse("");
                int page =
                        Optional.ofNullable(row.getObject(pageIndex))
                                .map(i -> {
                                    try {
                                        if (i instanceof Number) {
                                            return ((Number) i).intValue();
                                        } else {
                                            return Integer.parseInt(i.toString().trim());
                                        }
                                    } catch (NumberFormatException e) {
                                        log.warn(LoggerMarker.DEBUG_MARKER, "无法将页数值转换为整数: {}", i);
                                        return 0;
                                    }
                                }).orElse(0);
                if (!archiveCode.isEmpty() && page > 0) {
                    records.add(new LogicalAddressFileGenerator.Record(archiveCode, page));
                    validRecords++;
                    log.debug(LoggerMarker.DEBUG_MARKER, "读取有效记录 - 档号: {}, 页数: {}", archiveCode, page);
                } else {
                    skippedRecords++;
                    if (!archiveCode.isEmpty() || page > 0) {
                        log.debug(LoggerMarker.DEBUG_MARKER, "跳过无效记录 - 档号: {}, 页数: {}", archiveCode, page);
                    }
                }
            }
            log.info(LoggerMarker.RELEASE_MARKER, "DBF文件读取完成，有效记录: {} 条，跳过记录: {} 条", validRecords, skippedRecords);
        } catch (IOException e) {
            log.error(LoggerMarker.RELEASE_MARKER, "读取DBF文件失败: {}", filePath, e);
            throw new UncheckedIOException("DBF文件读取异常", e);
        }
        return records;
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\reader\ExcelFileReader.java
package top.r3944realms.docchecktoolrefactored.io.reader;
import lombok.extern.slf4j.Slf4j;
import org.apache.poi.hssf.usermodel.HSSFWorkbook;
import org.apache.poi.ss.usermodel.*;
import org.apache.poi.xssf.usermodel.XSSFWorkbook;
import top.r3944realms.docchecktoolrefactored.core.LogicalAddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.util.FileUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.io.FileInputStream;
import java.util.ArrayList;
import java.util.List;
@Slf4j
public class ExcelFileReader implements CatalogFileReader {
    private static final String FIELD_ARCHIVE_CODE = "档号";
    private static final String FIELD_PAGE = "页数";
    @Override
    public List<LogicalAddressFileGenerator.Record> readCatalogFile(String filePath) throws Exception {
        File file = FileUtil.fileCheckAndGet(filePath, "xlsx", "xls");
        boolean isXlsx = file.getName().endsWith(".xlsx");
        return readExcelFile(file, isXlsx);
    }
    private List<LogicalAddressFileGenerator.Record> readExcelFile(File file, boolean isXlsx) throws Exception {
        List<LogicalAddressFileGenerator.Record> records = new ArrayList<>();
        log.debug(LoggerMarker.DEBUG_MARKER, "开始解析Excel文件，格式: {}", isXlsx ? "xlsx" : "xls");
        try (FileInputStream fis = new FileInputStream(file);
             Workbook workbook = isXlsx ? new XSSFWorkbook(fis) : new HSSFWorkbook(fis)) {
            Sheet sheet = workbook.getSheetAt(0);
            log.debug(LoggerMarker.DEBUG_MARKER, "读取工作表: {}", sheet.getSheetName());
            Row headerRow = sheet.getRow(0);
            if (headerRow == null) {
                log.error(LoggerMarker.RELEASE_MARKER, "Excel文件缺少列标题行");
                throw new IllegalArgumentException("Excel文件缺少列标题行");
            }
            int archiveCodeIndex = -1;
            int pageIndex = -1;
            log.debug(LoggerMarker.DEBUG_MARKER, "开始查找'档号'和'页数'列的索引");
            boolean foundExactMatch = false;
            for (Cell cell : headerRow) {
                String cellValue = getCellValueAsString(cell).trim();
                if (FIELD_ARCHIVE_CODE.equals(cellValue)) {
                    archiveCodeIndex = cell.getColumnIndex();
                    log.debug(LoggerMarker.DEBUG_MARKER, "找到'档号'列，索引: {}", archiveCodeIndex);
                } else if (FIELD_PAGE.equals(cellValue)) {
                    pageIndex = cell.getColumnIndex();
                    foundExactMatch = true;
                    log.debug(LoggerMarker.DEBUG_MARKER, "找到精确匹配'页数'列，索引: {}", pageIndex);
                }
            }
            if (!foundExactMatch) {
                for (Cell cell : headerRow) {
                    String cellValue = getCellValueAsString(cell).trim();
                    if (cellValue.contains(FIELD_PAGE)) {
                        pageIndex = cell.getColumnIndex();
                        log.debug(LoggerMarker.DEBUG_MARKER, "找到模糊匹配'页数'列，索引: {}", pageIndex);
                    }
                }
            }
            if (archiveCodeIndex == -1 || pageIndex == -1) {
                log.error(LoggerMarker.RELEASE_MARKER, "未找到必要字段，档号: {}, 页数: {}",
                        archiveCodeIndex == -1 ? "未找到" : archiveCodeIndex,
                        pageIndex == -1 ? "未找到" : pageIndex
                );
                throw new IllegalArgumentException(
                        String.format("Excel文件缺少必要字段: %s=%s, %s=%s",
                                FIELD_ARCHIVE_CODE, archiveCodeIndex == -1,
                                FIELD_PAGE, pageIndex == -1
                        )
                );
            }
            int totalRows = sheet.getLastRowNum();
            int validRecords = 0;
            int skippedRecords = 0;
            for (int i = 1; i <= totalRows; i++) {
                Row row = sheet.getRow(i);
                if (row == null) {
                    skippedRecords++;
                    continue;
                }
                Cell archiveCodeCell = row.getCell(archiveCodeIndex);
                String archiveCode = "";
                if (archiveCodeCell != null) {
                    archiveCode = getCellValueAsString(archiveCodeCell).trim();
                }
                Cell pageCell = row.getCell(pageIndex);
                int page = 0;
                if (pageCell != null) {
                    page = getCellValueAsInteger(pageCell);
                }
                if (archiveCode.isEmpty()) {
                    DialogUtil.showWarningDialog("警告", "操作有误", "第" + ( i + 1 ) + "行档号为空，停止处理");
                    throw new IllegalArgumentException("第" + ( i + 1 ) + "行档号为空，停止处理");
                }
                if (page <= 0) {
                    DialogUtil.showWarningDialog("警告", "操作有误", "第" + ( i + 1 ) + "第" + ( i + 1 ) + "行页数无效: " + page + "，停止处理");
                    throw new IllegalArgumentException("第" + ( i + 1 ) + "行页数无效: " + page + "，停止处理");
                }
                records.add(new LogicalAddressFileGenerator.Record(archiveCode, page));
                validRecords++;
                log.debug(LoggerMarker.DEBUG_MARKER, "读取有效记录 - 档号: {}, 页数: {}", archiveCode, page);
            }
            log.info(LoggerMarker.RELEASE_MARKER, "数据读取完成，有效记录: {} 条，跳过记录: {} 条", validRecords, skippedRecords);
        } catch (Exception e) {
            log.error(LoggerMarker.RELEASE_MARKER, "读取Excel文件时发生错误: {}", e.getMessage(), e);
            throw e;
        }
        return records;
    }
    private String getCellValueAsString(Cell cell) {
        if (cell == null) {
            return "";
        }
        switch (cell.getCellType()) {
            case STRING:
                return cell.getStringCellValue();
            case NUMERIC:
                if (DateUtil.isCellDateFormatted(cell)) {
                    return cell.getDateCellValue().toString();
                } else {
                    double numericValue = cell.getNumericCellValue();
                    if (numericValue == Math.floor(numericValue)) {
                        return String.valueOf((int) numericValue);
                    } else {
                        return String.valueOf(numericValue);
                    }
                }
            case BOOLEAN:
                return String.valueOf(cell.getBooleanCellValue());
            case FORMULA:
                try {
                    return cell.getStringCellValue();
                } catch (Exception e) {
                    return cell.getCellFormula();
                }
            default:
                return "";
        }
    }
    private int getCellValueAsInteger(Cell cell) {
        if (cell == null) {
            return 0;
        }
        try {
            switch (cell.getCellType()) {
                case NUMERIC:
                    return (int) Math.round(cell.getNumericCellValue());
                case STRING:
                    String stringValue = cell.getStringCellValue().trim();
                    if (!stringValue.isEmpty()) {
                        return Integer.parseInt(stringValue);
                    }
                    return 0;
                default:
                    return 0;
            }
        } catch (NumberFormatException e) {
            log.warn(LoggerMarker.DEBUG_MARKER, "无法将单元格值转换为整数: {}", cell);
            return 0;
        }
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\reader\XmlFileReader.java
package top.r3944realms.docchecktoolrefactored.io.reader;
import lombok.extern.slf4j.Slf4j;
import org.w3c.dom.Document;
import org.w3c.dom.Element;
import org.w3c.dom.Node;
import org.w3c.dom.NodeList;
import top.r3944realms.docchecktoolrefactored.core.LogicalAddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.util.FileUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import javax.xml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;
import javax.xml.parsers.ParserConfigurationException;
import java.io.File;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
@Slf4j
public class XmlFileReader implements CatalogFileReader {
    private static final List<String> RECORD_TAG_CANDIDATES =
            Arrays.asList("row", "record", "data", "item", "档案");
    private static final List<String> ARCHIVE_CODE_TAG_CANDIDATES =
            Arrays.asList("档号", "dangan", "fileNo", "DH");
    private static final List<String> PAGE_COUNT_TAG_CANDIDATES =
            Arrays.asList("页数", "pages", "pageCount", "YS");
    @Override
    public List<LogicalAddressFileGenerator.Record> readCatalogFile(String filePath) throws Exception {
        File file = FileUtil.fileCheckAndGet(filePath, "xml");
        List<LogicalAddressFileGenerator.Record> records = new ArrayList<>();
        try {
            DocumentBuilder builder = createSecureDocumentBuilder();
            Document doc = builder.parse(file);
            doc.getDocumentElement().normalize();
            log.debug(LoggerMarker.DEBUG_MARKER, "开始解析XML文件: {}, 根元素: {}",
                    file.getName(), doc.getDocumentElement().getNodeName());
            NodeList recordNodes = findAllRecordNodes(doc);
            log.debug(LoggerMarker.DEBUG_MARKER, "找到 {} 个潜在记录节点", recordNodes.getLength());
            int validCount = 0;
            int invalidCount = 0;
            for (int i = 0; i < recordNodes.getLength(); i++) {
                Node node = recordNodes.item(i);
                if (node.getNodeType() == Node.ELEMENT_NODE) {
                    Element recordElement = (Element) node;
                    LogicalAddressFileGenerator.Record record = parseRecordElement(recordElement);
                    if (record != null) {
                        records.add(record);
                        validCount++;
                        log.debug(LoggerMarker.DEBUG_MARKER, "解析到有效记录: {}", record);
                    } else {
                        invalidCount++;
                        log.debug(LoggerMarker.DEBUG_MARKER, "跳过无效记录节点");
                    }
                }
            }
            log.info(LoggerMarker.RELEASE_MARKER, "XML解析完成 - 有效记录: {}, 无效记录: {}", validCount, invalidCount);
        } catch (Exception e) {
            log.error(LoggerMarker.RELEASE_MARKER, "解析XML文件失败: {}", filePath, e);
            throw new Exception("解析XML文件失败: " + filePath, e);
        }
        return records;
    }
    @SuppressWarnings("HttpUrlsUsage")
    private static DocumentBuilder createSecureDocumentBuilder() throws ParserConfigurationException {
        DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
        factory.setFeature("http:
        factory.setFeature("http:
        factory.setFeature("http:
        factory.setXIncludeAware(false);
        factory.setExpandEntityReferences(false);
        return factory.newDocumentBuilder();
    }
    private NodeList findAllRecordNodes(Document doc) {
        for (String tagName : RECORD_TAG_CANDIDATES) {
            NodeList nodes = doc.getElementsByTagName(tagName);
            if (nodes.getLength() > 0) {
                log.debug(LoggerMarker.DEBUG_MARKER, "使用标签名 '{}' 找到 {} 个记录节点", tagName, nodes.getLength());
                return nodes;
            }
        }
        log.warn(LoggerMarker.DEBUG_MARKER, "未找到任何记录节点，尝试的标签名: {}", RECORD_TAG_CANDIDATES);
        return new EmptyNodeList();
    }
    private LogicalAddressFileGenerator.Record parseRecordElement(Element recordElement) {
        String archiveCode = findFirstNonEmptyTextContent(recordElement, ARCHIVE_CODE_TAG_CANDIDATES);
        String pageStr = findFirstNonEmptyTextContent(recordElement, PAGE_COUNT_TAG_CANDIDATES);
        if (archiveCode == null || archiveCode.isEmpty()) {
            log.debug(LoggerMarker.RELEASE_MARKER, "记录缺少档号字段");
            return null;
        }
        try {
            int page = pageStr != null ? Integer.parseInt(pageStr.trim()) : 0;
            if (page > 0) {
                return new LogicalAddressFileGenerator.Record(archiveCode, page);
            } else {
                log.debug(LoggerMarker.RELEASE_MARKER, "无效的页数值: {}", pageStr);
                return null;
            }
        } catch (NumberFormatException e) {
            log.warn(LoggerMarker.RELEASE_MARKER, "页数字段格式错误: {}", pageStr);
            return null;
        }
    }
    private String findFirstNonEmptyTextContent(Element element, List<String> tagNames) {
        for (String tag : tagNames) {
            NodeList nodes = element.getElementsByTagName(tag);
            if (nodes.getLength() > 0) {
                String content = nodes.item(0).getTextContent();
                if (content != null && !content.trim().isEmpty()) {
                    return content.trim();
                }
            }
        }
        return null;
    }
    private static class EmptyNodeList implements NodeList {
        @Override public Node item(int index) { return null; }
        @Override public int getLength() { return 0; }
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\scanner\FileScanner.java
package top.r3944realms.docchecktoolrefactored.io.scanner;
import java.nio.file.Path;
public interface FileScanner extends AutoCloseable {
    default void scan(Path rootPath, FileScanListener listener) {
        throw new UnsupportedOperationException("Please implement FileScanner, FileScannerListener.");
    }
    default void scanWithProgress(Path rootPath, ProgressAwareListener listener) {
        throw new UnsupportedOperationException("Please implement FileScanner, ProgressAwareListener.");
    }
    default void scan(Path rootPath, FileScanListener listener, long timeout) {
        throw new UnsupportedOperationException("Please implement FileScanner, FileScannerListener.");
    }
    default void scanWithProgress(Path rootPath, ProgressAwareListener listener, long timeout) {
        throw new UnsupportedOperationException("Please implement FileScanner, ProgressAwareListener.");
    }
    void cancel();
    interface FileScanListener {
        void onFileFound(Path file);
        void onScanComplete();
        void onError(Path file, Exception e);
    }
    interface ProgressAwareListener extends FileScanListener {
        void onProgressUpdate(int current, int total);
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\io\scanner\RobustParallelScanner.java
package top.r3944realms.docchecktoolrefactored.io.scanner;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.FileNotFoundException;
import java.io.IOException;
import java.nio.file.AccessDeniedException;
import java.nio.file.DirectoryStream;
import java.nio.file.Files;
import java.nio.file.Path;
import java.util.concurrent.ForkJoinPool;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.TimeoutException;
import java.util.concurrent.atomic.AtomicInteger;
import java.util.concurrent.atomic.AtomicLong;
@Slf4j
public class RobustParallelScanner implements FileScanner {
    private final ForkJoinPool forkJoinPool;
    private volatile boolean cancelled = false;
    private final int maxDepth;
    public RobustParallelScanner(int maxDepth) {
        this(Runtime.getRuntime().availableProcessors(), maxDepth);
    }
    public RobustParallelScanner(int parallelism, int maxDepth) {
        this.forkJoinPool = new ForkJoinPool(parallelism);
        this.maxDepth = maxDepth;
    }
    @Override
    public void scan(Path rootPath, FileScanListener listener, long timeout) {
        scanInternal(rootPath, listener, null, timeout);
    }
    @Override
    public void scan(Path rootPath, FileScanListener listener) {
        scan(rootPath, listener, 30);
    }
    @Override
    public void scanWithProgress(Path rootPath, ProgressAwareListener listener, long timeout) {
        AtomicLong totalFiles = new AtomicLong(0);
        countFiles(rootPath, totalFiles);
        scanInternal(rootPath, listener, totalFiles, timeout);
    }
    @Override
    public void scanWithProgress(Path rootPath, ProgressAwareListener listener) {
        scanWithProgress(rootPath, listener, 30);
    }
    private void countFiles(Path dir, AtomicLong counter) {
        if (cancelled) return;
        try (DirectoryStream<Path> stream = Files.newDirectoryStream(dir)) {
            for (Path path : stream) {
                if (cancelled) return;
                if (Files.isDirectory(path)) {
                    countFiles(path, counter);
                } else if (Files.isRegularFile(path)) {
                    counter.incrementAndGet();
                }
            }
        } catch (IOException e) {
            log.warn(LoggerMarker.TRACE_MARKER, "Failed to pre-scan: {}", dir, e);
        }
    }
    private void scanInternal(Path rootPath, FileScanListener listener, AtomicLong totalFiles) {
        scanInternal(rootPath, listener, totalFiles, 30);
    }
    private void scanInternal(Path rootPath, FileScanListener listener, AtomicLong totalFiles, long timeout) {
        try {
            validateDirectory(rootPath);
            forkJoinPool.submit(() -> {
                try {
                    AtomicInteger processedFiles = new AtomicInteger(0);
                    scanDirectory(rootPath, listener, processedFiles, totalFiles, 0);
                    if (!cancelled) {
                        listener.onScanComplete();
                    }
                } catch (Exception e) {
                    listener.onError(rootPath, e);
                }
            }).get(timeout, TimeUnit.SECONDS);
        } catch (TimeoutException e) {
            log.error(LoggerMarker.TRACE_MARKER, "Scan timeout: {}", rootPath, e);
            forkJoinPool.shutdownNow();
            listener.onError(rootPath, new TimeoutException("扫描超时30秒"));
        } catch (Exception e) {
            listener.onError(rootPath, e);
        }
    }
    private void scanDirectory(Path dir, FileScanListener listener,
                               AtomicInteger processedFiles, AtomicLong totalFiles, int currentDepth) {
        if (cancelled || currentDepth > maxDepth) return;
        try (DirectoryStream<Path> stream = Files.newDirectoryStream(dir)) {
            for (Path path : stream) {
                if (cancelled) break;
                if (Files.isDirectory(path)) {
                    scanDirectory(path, listener, processedFiles, totalFiles, currentDepth + 1);
                } else if (Files.isRegularFile(path)) {
                    processFile(path, listener, processedFiles, totalFiles);
                }
            }
        } catch (IOException e) {
            listener.onError(dir, e);
        }
    }
    private void processFile(Path file, FileScanListener listener,
                             AtomicInteger processedFiles, AtomicLong totalFiles) {
        if (cancelled) return;
        try {
            listener.onFileFound(file);
            if (listener instanceof ProgressAwareListener progressListener && totalFiles != null) {
                int processed = processedFiles.incrementAndGet();
                long total = totalFiles.get();
                progressListener.onProgressUpdate(processed, (int)total);
            }
        } catch (Exception e) {
            listener.onError(file, e);
        }
    }
    private void validateDirectory(Path path) throws IOException {
        if (!Files.exists(path)) {
            throw new FileNotFoundException(path.toString());
        }
        if (!Files.isReadable(path)) {
            throw new AccessDeniedException(path.toString());
        }
        if (Files.getFileStore(path).type().equals("NTFS") &&
                path.toString().contains("$")) {
            throw new IOException("系统目录禁止访问: " + path);
        }
    }
    @Override
    public void cancel() {
        cancelled = true;
        forkJoinPool.shutdownNow();
    }
    @Override
    public void close() {
        cancel();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\JavaFxApplication.java
package top.r3944realms.docchecktoolrefactored;
import javafx.application.Application;
import javafx.scene.image.Image;
import javafx.stage.Stage;
import top.r3944realms.docchecktoolrefactored.ui.SceneManager;
import java.util.Objects;
public class JavaFxApplication extends Application {
    public Image logo = new Image(Objects.requireNonNull(getClass().getResourceAsStream("/img/icon.jpg")));
    @Override
    public void init() throws Exception {
        super.init();
        System.setVersion("1.0.0.5");
    }
    @Override
    public void start(Stage primaryStage) {
        SceneManager.init(primaryStage, logo);
        SceneManager.switchLoginView();
        primaryStage.show();
    }
    @Override
    public void stop() throws Exception {
        ThreadPoolManager.shutdownAll();
        super.stop();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\Main.java
package top.r3944realms.docchecktoolrefactored;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.cil.CliProcessor;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
@Slf4j
public class Main {
    public static void main(String[] args) {
        System.init();
        List<String> list = Arrays.asList(args);
        if (list.contains("--cli")) {
            List<String> strList = new ArrayList<>();
            list.stream().filter(i -> !i.equals("--cli")).forEach(strList::add);
            new CliProcessor().process(strList.toArray(new String[0]));
        } else {
            JavaFxApplication.launch(JavaFxApplication.class, args);
        }
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\model\DuplicateGroup.java
package top.r3944realms.docchecktoolrefactored.model;
import java.util.Collections;
import java.util.List;
import java.util.Objects;
public record DuplicateGroup(String hash, long size, List<FileMetadata> fileMetas) {
    public DuplicateGroup {
         Objects.requireNonNull(hash);
         Objects.requireNonNull(fileMetas);
        fileMetas = Collections.unmodifiableList(fileMetas);
    }
    public boolean isRealDuplicate() {
        return fileMetas.size() > 1;
    }
    public long totalWastedSpace() {
        return size * (fileMetas.size() - 1);
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\model\DuplicateReport.java
package top.r3944realms.docchecktoolrefactored.model;
import java.util.List;
public class DuplicateReport {
    private List<DuplicateGroup> duplicates;
    public void exportToJson() {
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\model\FileMetadata.java
package top.r3944realms.docchecktoolrefactored.model;
import lombok.Data;
import java.nio.file.Path;
import java.time.Instant;
@Data
public class FileMetadata {
    private Path path;
    private String filename;
    private long size;
    private String hash;
    private Instant lastModified;
    private String parentDir;
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\model\RecordData.java
package top.r3944realms.docchecktoolrefactored.model;
import com.alibaba.excel.annotation.ExcelProperty;
import com.alibaba.excel.annotation.write.style.ColumnWidth;
import com.alibaba.excel.annotation.write.style.ContentRowHeight;
import com.alibaba.excel.annotation.write.style.HeadRowHeight;
import lombok.AllArgsConstructor;
import lombok.Data;
import lombok.NoArgsConstructor;
@Data
@NoArgsConstructor
@AllArgsConstructor
@ContentRowHeight(20)
@HeadRowHeight(25)
@ColumnWidth(25)
public class RecordData {
    @ExcelProperty(value = "档号")
    private String archivalCode;
    @ExcelProperty(value = "页数")
    private Integer page;
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\System.java
package top.r3944realms.docchecktoolrefactored;
import javafx.stage.DirectoryChooser;
import javafx.stage.FileChooser;
import lombok.Getter;
import lombok.Setter;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.core.Setting;
import top.r3944realms.docchecktoolrefactored.ui.module.ProjectInfoPaneController;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.*;
import java.nio.charset.StandardCharsets;
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.util.Properties;
import java.util.concurrent.locks.ReentrantReadWriteLock;
@Slf4j
public enum System {
    INSTANCE;
    private volatile Setting setting;
    @Getter
    private volatile String version;
    private volatile File lastModifiedFile;
    private static final String CONFIG_FILE_NAME = "config.ini";
    private static final Properties properties = new Properties();
    private static final ReentrantReadWriteLock lock = new ReentrantReadWriteLock();
    private static final long DEFAULT_SINGLE_TIMEOUT = 30;
    private static final long DEFAULT_TOTAL_TIMEOUT = 12600;
    private static final boolean DEFAULT_ENABLE_STEP = false;
    @Getter
    private static final ProjectInfoPaneController.ProjectInfo projectInfo = new ProjectInfoPaneController.ProjectInfo();
    public static void init() {
        loadSettings();
        Runtime.getRuntime().addShutdownHook(new Thread(System::saveSettings));
    }
    private static void loadSettings() {
        lock.writeLock().lock();
        try {
            Path configPath = getConfigPath();
            if (Files.exists(configPath)) {
                try (InputStream input = new FileInputStream(configPath.toFile())) {
                    properties.load(input);
                    log.debug(LoggerMarker.DEBUG_MARKER, "配置文件加载成功: {}", configPath);
                    INSTANCE.setting = propertiesToSetting(properties);
                } catch (IOException e) {
                    log.error(LoggerMarker.DEBUG_MARKER, "读取配置文件失败: {}, 使用默认配置", e.getMessage());
                    INSTANCE.setting = defaultSetting();
                    settingToProperties(INSTANCE.setting, properties);
                }
            } else {
                INSTANCE.setting = defaultSetting();
                settingToProperties(INSTANCE.setting, properties);
                saveSettings();
                log.debug(LoggerMarker.DEBUG_MARKER, "配置文件不存在，已创建默认配置: {}", configPath);
            }
        } finally {
            lock.writeLock().unlock();
        }
    }
    private static void saveSettings() {
        lock.readLock().lock();
        try {
            if (INSTANCE.setting != null) {
                Path configPath = getConfigPath();
                Path configDir = configPath.getParent();
                if (!Files.exists(configDir)) {
                    Files.createDirectories(configDir);
                }
                settingToProperties(INSTANCE.setting, properties);
                try (OutputStream output = new FileOutputStream(configPath.toFile())) {
                    properties.store(new OutputStreamWriter(output, StandardCharsets.UTF_8),
                            "DocCheckTool Configuration");
                    log.debug(LoggerMarker.DEBUG_MARKER, "配置文件保存成功: {}", configPath);
                } catch (IOException e) {
                    log.error(LoggerMarker.DEBUG_MARKER, "保存配置文件失败: {}", e.getMessage());
                }
            }
        } catch (IOException e) {
            log.error(LoggerMarker.DEBUG_MARKER, "创建配置目录失败: {}", e.getMessage());
        } finally {
            lock.readLock().unlock();
        }
    }
    private static Path getConfigPath() {
        try {
            File jarFile = new File(System.class.getProtectionDomain()
                    .getCodeSource().getLocation().toURI());
            File appDir = jarFile.getParentFile();
            Path configDir = appDir.toPath().resolve("config");
            if (!Files.exists(configDir)) {
                Files.createDirectories(configDir);
            }
            return configDir.resolve(CONFIG_FILE_NAME);
        } catch (Exception e) {
            Path fallbackDir = Paths.get(java.lang.System.getProperty("user.dir"), "config");
            try { Files.createDirectories(fallbackDir); } catch (IOException ignored) {}
            return fallbackDir.resolve(CONFIG_FILE_NAME);
        }
    }
    private static void settingToProperties(Setting setting, Properties props) {
        props.setProperty("scanTimeOutS", String.valueOf(setting.getScanTimeout()));
        props.setProperty("taskTimeOutS", String.valueOf(setting.getTaskTimeout()));
        props.setProperty("enableStep", String.valueOf(setting.isEnableStep()));
    }
    private static Setting propertiesToSetting(Properties props) {
        Setting s = new Setting();
        try {
            s.setScanTimeout(Long.parseLong(props.getProperty("scanTimeOutS", String.valueOf(DEFAULT_SINGLE_TIMEOUT))));
        } catch (NumberFormatException e) {
            s.setScanTimeout(DEFAULT_SINGLE_TIMEOUT);
            log.error(LoggerMarker.DEBUG_MARKER, "scanTimeOutS格式错误，使用默认值{}", DEFAULT_SINGLE_TIMEOUT);
        }
        try {
            s.setTaskTimeout(Long.parseLong(props.getProperty("taskTimeOutS", String.valueOf(DEFAULT_TOTAL_TIMEOUT))));
        } catch (NumberFormatException e) {
            s.setTaskTimeout(DEFAULT_TOTAL_TIMEOUT);
            log.error(LoggerMarker.DEBUG_MARKER, "taskTimeOutS格式错误，使用默认值{}", DEFAULT_TOTAL_TIMEOUT);
        }
        try {
            s.setEnableStep(Boolean.parseBoolean(props.getProperty("enableStep", String.valueOf(Boolean.FALSE))));
        } catch (Exception e) {
            s.setEnableStep(DEFAULT_ENABLE_STEP);
            log.error(LoggerMarker.DEBUG_MARKER, "enableStep格式错误，使用默认值{}", DEFAULT_TOTAL_TIMEOUT);
        }
        return s;
    }
    private static Setting defaultSetting() {
        Setting s = new Setting();
        s.setScanTimeout(DEFAULT_SINGLE_TIMEOUT);
        s.setTaskTimeout(DEFAULT_TOTAL_TIMEOUT);
        return s;
    }
    public static void saveSettingsNow() {
        saveSettings();
    }
    public static void reloadSettings() {
        loadSettings();
    }
    public static Setting getSetting() {
        return INSTANCE.setting;
    }
    public static File getlastModifiedFile() {
        return INSTANCE.lastModifiedFile;
    }
    public static String getConfigDirectory() {
        return getConfigPath().getParent().toString();
    }
    public static String getConfigFilePath() {
        return getConfigPath().toString();
    }
    public static void setLastModifiedFile(File lastModifiedFile) {
        INSTANCE.lastModifiedFile = lastModifiedFile;
    }
    public static FileChooser getFileChooser() {
        FileChooser fileChooser = new FileChooser();
        File lastFile = getlastModifiedFile();
        if (lastFile != null) {
            File parentDir = lastFile.getParentFile();
            if (parentDir != null && parentDir.exists() && parentDir.isDirectory()) {
                fileChooser.setInitialDirectory(parentDir);
            }
        }
        return fileChooser;
    }
    public static DirectoryChooser getDirectoryChooser() {
        DirectoryChooser directoryChooser = new DirectoryChooser();
        File lastFile = getlastModifiedFile();
        if (lastFile != null) {
            File parentDir = lastFile.getParentFile();
            if (parentDir != null && parentDir.exists() && parentDir.isDirectory()) {
                directoryChooser.setInitialDirectory(parentDir);
            }
        }
        return directoryChooser;
    }
    public static Integer getAvailableProcessors() {
        return Runtime.getRuntime().availableProcessors();
    }
    public static String version() {
        return System.INSTANCE.getVersion();
    }
    public static void setVersion(String version) {
        System.INSTANCE.version = version;
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ThreadPoolManager.java
package top.r3944realms.docchecktoolrefactored;
import java.util.Map;
import java.util.concurrent.*;
public class ThreadPoolManager {
    private static final Map<String, ExecutorService> pools = new ConcurrentHashMap<>();
    public static ExecutorService createPool(String name, int size) {
        return createPool(name, size, true);
    }
    public static ExecutorService createPool(String name, int size, boolean daemon) {
        ThreadFactory factory = daemon ?
                r -> {
                    Thread t = new Thread(r, name + "-thread");
                    t.setDaemon(true);
                    return t;
                } :
                r -> new Thread(r, name + "-thread");
        ExecutorService pool = Executors.newFixedThreadPool(size, factory);
        pools.put(name, pool);
        return pool;
    }
    public static void shutdownAll() {
        pools.forEach((name, pool) -> {
            if (!pool.isShutdown()) {
                try {
                    pool.shutdown();
                    if (!pool.awaitTermination(5, TimeUnit.SECONDS)) {
                        pool.shutdownNow();
                    }
                } catch (InterruptedException e) {
                    pool.shutdownNow();
                    Thread.currentThread().interrupt();
                }
            }
        });
        pools.clear();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\extend\LongSpinnerValueFactory.java
package top.r3944realms.docchecktoolrefactored.ui.extend;
import javafx.scene.control.SpinnerValueFactory;
import lombok.Setter;
@Setter
public class LongSpinnerValueFactory extends SpinnerValueFactory<Long> {
    public LongSpinnerValueFactory(long min, long max, long initialValue) {
        setMin(min);
        setMax(max);
        setValue(initialValue);
        setConverter(new javafx.util.StringConverter<>() {
            @Override
            public String toString(Long object) {
                return object.toString();
            }
            @Override
            public Long fromString(String string) {
                try {
                    return Long.parseLong(string);
                } catch (NumberFormatException e) {
                    return getValue();
                }
            }
        });
    }
    private long min;
    private long max;
    @Override
    public void decrement(int steps) {
        long newValue = getValue() - steps;
        if (newValue < min) newValue = min;
        setValue(newValue);
    }
    @Override
    public void increment(int steps) {
        long newValue = getValue() + steps;
        if (newValue > max) newValue = max;
        setValue(newValue);
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\LoginStageController.java
package top.r3944realms.docchecktoolrefactored.ui;
import javafx.fxml.FXML;
import javafx.fxml.Initializable;
import javafx.scene.control.Button;
import javafx.scene.control.Label;
import javafx.scene.control.PasswordField;
import javafx.scene.control.TextField;
import javafx.scene.input.KeyCode;
import javafx.scene.input.KeyCodeCombination;
import javafx.scene.input.KeyCombination;
import javafx.scene.input.KeyEvent;
import javafx.scene.layout.BorderPane;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.net.URL;
import java.util.ResourceBundle;
@Slf4j
public class LoginStageController implements Initializable {
    @FXML private Button loginButton;
    @FXML private BorderPane mainPane;
    @FXML private Label versionL;
    @FXML private TextField usernameField;
    @FXML private PasswordField passwordField;
    @FXML
    private void handleLogin() {
        String username = usernameField.getText();
        String password = passwordField.getText();
        if ("admin".equals(username) && "admin".equals(password)) {
            log.info(LoggerMarker.DEBUG_MARKER, "{} Login successful", username);
            SceneManager.switchMainView();
        } else {
            log.info(LoggerMarker.DEBUG_MARKER, "Invalid username or password");
            DialogUtil.showErrorDialog("错误", "输入错误", "用户名或密码错误！");
        }
    }
    @Override
    public void initialize(URL url, ResourceBundle resourceBundle) {
        KeyCodeCombination enter_key_down = new KeyCodeCombination(KeyCode.ENTER, KeyCombination.CONTROL_DOWN);
        SceneManager.tryGetSceneHandler(passwordField, window ->
                        window.addEventFilter(KeyEvent.KEY_PRESSED, event -> {
                            if (enter_key_down.match(event)) {
                                handleLogin();
                            }
                        })
        );
        versionL.setText(System.version());
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\MainStageController.java
package top.r3944realms.docchecktoolrefactored.ui;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;
import javafx.scene.control.*;
import javafx.scene.control.Button;
import javafx.scene.control.Menu;
import javafx.scene.control.MenuItem;
import javafx.scene.input.KeyCode;
import javafx.scene.input.KeyCodeCombination;
import javafx.scene.input.KeyCombination;
import javafx.scene.input.KeyEvent;
import lombok.extern.slf4j.Slf4j;
import org.jetbrains.annotations.NotNull;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.core.Setting;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.awt.*;
import java.io.File;
import java.io.FileNotFoundException;
import java.io.IOException;
import java.io.InputStream;
import java.nio.file.Files;
import java.nio.file.StandardCopyOption;
import java.util.ArrayList;
import java.util.List;
@Slf4j
public class MainStageController {
    @FXML public Button nextB;
    @FXML public Button prevB;
    @FXML private Tab step1T;
    @FXML private Tab step2T;
    @FXML private Tab step3T;
    @FXML private Tab step4T;
    @FXML private Tab step5T;
    @FXML private Tab step6T;
    @FXML private Tab step7T;
    @FXML private TabPane tabPane;
    @FXML private Menu helpM;
    @FXML private MenuItem aboutSoftwareMI;
    @FXML private MenuItem helpDocMI;
    @FXML private MenuItem exitMI;
    @FXML private MenuItem logoutMI;
    @FXML private MenuItem settingMI;
    private List<Tab> tabs;
    private int currentIndex = 0;
    @FXML
    public void initialize() {
        tabs = new ArrayList<>();
        tabs.add(step1T);
        tabs.add(step2T);
        tabs.add(step3T);
        tabs.add(step4T);
        tabs.add(step5T);
        tabs.add(step6T);
        tabs.add(step7T);
        updateButtonStates();
        updateStepButtonsVisibility();
        tabPane.getSelectionModel().selectedItemProperty().addListener((obs, oldTab, newTab) -> {
            currentIndex = tabs.indexOf(newTab);
            updateButtonStates();
        });
    }
    private void updateButtonStates() {
        prevB.setDisable(currentIndex == 0);
        nextB.setDisable(currentIndex == tabs.size() - 1);
    }
    @FXML
    void onNext(ActionEvent actionEvent) {
        if (currentIndex < tabs.size() - 1) {
            tabPane.getSelectionModel().select(tabs.get(currentIndex + 1));
        }
    }
    @FXML
    void onPrev(ActionEvent actionEvent) {
        if (currentIndex > 0) {
            tabPane.getSelectionModel().select(tabs.get(currentIndex - 1));
        }
    }
    @FXML
    void handleKeyPressed(KeyEvent keyEvent) {
        if (new KeyCodeCombination(KeyCode.PERIOD, KeyCombination.CONTROL_DOWN).match(keyEvent) ||
                new KeyCodeCombination(KeyCode.GREATER, KeyCombination.CONTROL_DOWN).match(keyEvent)) {
            onNext(null);
            keyEvent.consume();
        }
        else if (new KeyCodeCombination(KeyCode.COMMA, KeyCombination.CONTROL_DOWN).match(keyEvent) ||
                new KeyCodeCombination(KeyCode.LESS, KeyCombination.CONTROL_DOWN).match(keyEvent)) {
            onPrev(null);
            keyEvent.consume();
        }
    }
    @FXML void onLogout(ActionEvent actionEvent) {
        SceneManager.switchLoginView();
    }
    @FXML void onExit(ActionEvent actionEvent) {
        boolean confirmExit = DialogUtil.showExitConfirmation(tabPane.getScene().getWindow());
        if (confirmExit) {
            exitApplication();
        }
    }
    private void exitApplication() {
        try {
            System.saveSettingsNow();
            log.info(LoggerMarker.DEBUG_MARKER, "应用程序正常退出");
            SceneManager.getPrimaryStage().close();
            java.lang.System.exit(0);
        } catch (Exception e) {
            log.error(LoggerMarker.DEBUG_MARKER, "退出应用程序时发生错误", e);
            java.lang.System.exit(1);
        }
    }
    @FXML void onOpenSetting(ActionEvent actionEvent) {
        SceneManager.openSettingView();
    }
    @FXML
    void onOpenHelpDoc(ActionEvent actionEvent) {
        try {
            File helpFile = getOrExtractHelpDocument();
            if (helpFile.exists()) {
                openDocument(helpFile);
            } else {
                DialogUtil.showErrorDialog("打开失败", "帮助文档不存在",
                        "无法找到帮助文档，请联系技术支持。");
            }
        } catch (Exception e) {
            DialogUtil.showDetailedErrorDialog("打开失败", "无法打开帮助文档",
                    "错误信息：" + e.getMessage());
        }
    }
    private File getOrExtractHelpDocument() throws IOException {
        String appDir = java.lang.System.getProperty("user.dir");
        File helpFile = new File(appDir, HELP_DOC_FILE_NAME);
        if (!helpFile.exists()) {
            try (InputStream resourceStream = getClass().getResourceAsStream(HELP_DOC_RESOURCE_PATH)) {
                if (resourceStream == null) {
                    throw new FileNotFoundException("资源中未找到帮助文档: " + HELP_DOC_RESOURCE_PATH);
                }
                Files.copy(resourceStream, helpFile.toPath(), StandardCopyOption.REPLACE_EXISTING);
            }
        }
        return helpFile;
    }
    private static final String HELP_DOC_RESOURCE_PATH = "/docs/UserHelpDocument.docx";
    private static final String HELP_DOC_FILE_NAME = "操作手册.docx";
    private void openDocument(File file) throws IOException {
        if (Desktop.isDesktopSupported()) {
            Desktop desktop = Desktop.getDesktop();
            if (desktop.isSupported(Desktop.Action.OPEN)) {
                desktop.open(file);
            } else {
                throw new UnsupportedOperationException("系统不支持打开文件操作");
            }
        } else {
            String os = java.lang.System.getProperty("os.name").toLowerCase();
            ProcessBuilder pb = getProcessBuilder(file, os);
            pb.start();
        }
    }
    private static @NotNull ProcessBuilder getProcessBuilder(File file, String os) {
        ProcessBuilder pb;
        if (os.contains("win")) {
            pb = new ProcessBuilder("cmd.exe", "/c", file.getAbsolutePath());
        } else if (os.contains("mac")) {
            pb = new ProcessBuilder("open", file.getAbsolutePath());
        } else if (os.contains("nix") || os.contains("nux")) {
            pb = new ProcessBuilder("xdg-open", file.getAbsolutePath());
        } else {
            throw new UnsupportedOperationException("不支持的操作系统");
        }
        return pb;
    }
    @FXML void onAbout(ActionEvent actionEvent) {
        DialogUtil.showDetailedInformationDialog("关于软件", "数字化验收工具","软件版本：" + System.version() + "\n");
    }
    public void updateStepButtonsVisibility() {
        Setting setting = System.getSetting();
        boolean visible = setting.isEnableStep();
        nextB.setVisible(visible);
        prevB.setVisible(visible);
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\module\DuplicateDocumentPaneController.java
package top.r3944realms.docchecktoolrefactored.ui.module;
import javafx.application.Platform;
import javafx.beans.value.ChangeListener;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;
import javafx.scene.control.Button;
import javafx.scene.control.TextArea;
import javafx.scene.control.TextField;
import javafx.stage.DirectoryChooser;
import javafx.stage.Stage;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ui.SceneManager;
import top.r3944realms.docchecktoolrefactored.ui.task.DuplicateDocumentDetectionTask;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.ui.utils.ProgressBar;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
@Slf4j
public class DuplicateDocumentPaneController {
    @FXML private TextArea result1TA;
    @FXML private TextField loadFolder1TF;
    @FXML private Button selectLoadFolder1B;
    @FXML private Button start1B;
    @FXML private Button cancel1B;
    private final ProgressBar progressBar = new ProgressBar();
    private DuplicateDocumentDetectionTask currentTask;
    @FXML void onSelectFolder(ActionEvent actionEvent) {
        DirectoryChooser directoryChooser = System.getDirectoryChooser();
        directoryChooser.setTitle("选择要检查的文件夹");
        File selectedFolder = directoryChooser.showDialog(new Stage());
        if (selectedFolder != null) {
            loadFolder1TF.setText(selectedFolder.getAbsolutePath());
            System.setLastModifiedFile(selectedFolder);
        }
    }
    @FXML void onStart(ActionEvent actionEvent) {
        start1B.setDisable(true);
        removeResultStyle();
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击了开始查重按钮");
        String folderPath = loadFolder1TF.getText();
        if (folderPath == null || folderPath.trim().isEmpty()) {
            log.warn(LoggerMarker.DEBUG_MARKER, "未选择文件夹，无法进行查重");
            result1TA.setText("请选择要检查的文件夹。");
            DialogUtil.showWarningDialog("警告", "操作有误", "请选择要检查的文件夹");
            start1B.setDisable(false);
            return;
        }
        removeResultStyle();
        addStartButtonLoadingStyle();
        cancel1B.setDisable(false);
        progressBar.showProgress(SceneManager.getPrimaryStage(), "重复文件检测", "正在初始化扫描...");
        DuplicateDocumentDetectionTask task = new DuplicateDocumentDetectionTask(folderPath);
        currentTask = task;
        ChangeListener<Number> progressChangeListener = (obs, oldVal, newVal) -> {
            if (newVal != null) {
                if (task.getMessage() != null) {
                    progressBar.updateProgress(newVal.doubleValue(), task.getMessage());
                }
            }
        };
        task.progressProperty().addListener(progressChangeListener);
        progressBar.setOnCancel(() -> {
            if (currentTask != null && currentTask.isRunning()) {
                cancel1B.setDisable(false);
                currentTask.cancel();
            }
        });
        task.setOnSucceeded(e -> {
            progressBar.closeProgress();
            result1TA.setText(task.getValue());
            start1B.setDisable(false);
            cancel1B.setDisable(true);
            removeStartButtonLoadingStyle();
            addResultSuccessfulStyle();
            log.info(LoggerMarker.RELEASE_MARKER, "查重任务完成，结果如下：{}", task.getValue());
        });
        task.setOnFailed(e -> {
            progressBar.closeProgress();
            Throwable exception = task.getException();
            currentTask.progressProperty().removeListener(progressChangeListener);
            result1TA.setText("检测过程中发生错误: " + exception.getMessage());
            addResultErrorStyle();
            DialogUtil.showDetailedErrorDialog("错误", "检测过程中发生错误", exception.getMessage());
            start1B.setDisable(false);
            removeStartButtonLoadingStyle();
            cancel1B.setDisable(true);
            log.error(LoggerMarker.RELEASE_MARKER, "查重任务失败", exception);
        });
        task.setOnCancelled(e -> {
            progressBar.closeProgress();
            currentTask.progressProperty().removeListener(progressChangeListener);
            result1TA.appendText("\n检测已取消");
            start1B.setDisable(false);
            removeStartButtonLoadingStyle();
            cancel1B.setDisable(true);
            log.info(LoggerMarker.RELEASE_MARKER, "查重任务已被取消");
        });
        Thread thread = new Thread(task);
        thread.setDaemon(true);
        thread.start();
    }
    public void onCancel(ActionEvent actionEvent) {
        if (currentTask != null && currentTask.isRunning()) {
            currentTask.cancel();
        } else {
            log.warn(LoggerMarker.DEBUG_MARKER, "没有正在运行的任务可取消");
        }
    }
    private void addResultErrorStyle() {
        Platform.runLater(() -> {
            result1TA.getStyleClass().add("result-error");
        });
    }
    private void addResultSuccessfulStyle() {
        Platform.runLater(() -> {
            result1TA.getStyleClass().add("result-error");
        });
    }
    private void removeResultStyle() {
        Platform.runLater(() -> {
            result1TA.getStyleClass().remove("result-error");
            result1TA.getStyleClass().remove("result-success");
        });
    }
    private void addStartButtonLoadingStyle() {
        Platform.runLater(() -> {
            start1B.getStyleClass().add("loading");
        });
    }
    private void removeStartButtonLoadingStyle() {
        Platform.runLater(() -> {
            start1B.getStyleClass().remove("loading");
        });
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\module\PathCheckPaneController.java
package top.r3944realms.docchecktoolrefactored.ui.module;
import javafx.application.Platform;
import javafx.beans.value.ChangeListener;
import javafx.concurrent.Task;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;
import javafx.fxml.Initializable;
import javafx.scene.control.Button;
import javafx.scene.control.ChoiceBox;
import javafx.scene.control.TextArea;
import javafx.scene.control.TextField;
import javafx.stage.FileChooser;
import lombok.extern.slf4j.Slf4j;
import org.jetbrains.annotations.NotNull;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.core.AddressFileComparator;
import top.r3944realms.docchecktoolrefactored.core.AddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.ui.SceneManager;
import top.r3944realms.docchecktoolrefactored.ui.task.AddressFileComparisonTask;
import top.r3944realms.docchecktoolrefactored.ui.task.AddressFileGenerationTask;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.ui.utils.ProgressBar;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.net.URL;
import java.util.ResourceBundle;
@Slf4j
public class PathCheckPaneController implements Initializable {
    @FXML private ChoiceBox<Mode> loadFolderType2CB;
    @FXML private TextArea result2TA;
    @FXML private Button start2B;
    @FXML private TextField loadCatalog2TF;
    @FXML private TextField loadJPGFolder2TF;
    @FXML private Button selectLoadCatalog2B;
    @FXML private Button selectJPGFolder2B;
    @FXML private Button generateLogicalAddress2B;
    @FXML private Button generatePhysicalAddress2B;
    private String logicalAddressFilePath = null;
    private String physicalAddressFilePath = null;
    private final ProgressBar progressBar = new ProgressBar(false);
    private final ProgressBar cancelableProgressBar = new ProgressBar();
    private Task<?> currentTask;
    @FXML void onSelectLC(ActionEvent actionEvent) {
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击了选择目录文件按钮");
        FileChooser fileChooser = System.getFileChooser();
        fileChooser.setTitle("选择目录文件");
        FileChooser.ExtensionFilter xlsxFilter = new FileChooser.ExtensionFilter("Excel Files (*.xlsx)", "*.xlsx");
        FileChooser.ExtensionFilter xlsFilter = new FileChooser.ExtensionFilter("Excel Files (*.xls)", "*.xls");
        FileChooser.ExtensionFilter dbfFilter = new FileChooser.ExtensionFilter("DBF Files (*.dbf)", "*.dbf");
        FileChooser.ExtensionFilter xmlFilter = new FileChooser.ExtensionFilter("XML Files (*.xml)", "*.xml");
        fileChooser.getExtensionFilters().addAll(xlsxFilter, xlsFilter,dbfFilter, xmlFilter);
        File selectedFile = fileChooser.showOpenDialog(selectLoadCatalog2B.getScene().getWindow());
        if (selectedFile != null) {
            loadCatalog2TF.setText(selectedFile.getAbsolutePath());
            System.setLastModifiedFile(selectedFile);
            log.info(LoggerMarker.DEBUG_MARKER, "选择的目录文件路径为：{}", selectedFile.getAbsolutePath());
        } else {
            log.warn(LoggerMarker.DEBUG_MARKER, "用户未选择任何文件");
            DialogUtil.showWarningDialog("警告", "操作有误", "未选择任何文件夹，请重新选择");
            result2TA.setText("未选择载入目录文件，请重新选择。");
        }
    }
    @FXML void onSelectJPGF(ActionEvent actionEvent) {
        javafx.stage.DirectoryChooser directoryChooser = System.getDirectoryChooser();
        Mode selectedMode = loadFolderType2CB.getValue();
        if (selectedMode == Mode.PAGE_TYPE) {
            directoryChooser.setTitle("选择页面级文件夹");
        } else if (selectedMode == Mode.FILE_TYPE) {
            directoryChooser.setTitle("选择文件级文件夹");
        }
        log.info(LoggerMarker.DEBUG_MARKER, "用户选择的模式为：{}", selectedMode);
        File selectedDirectory = directoryChooser.showDialog(selectJPGFolder2B.getScene().getWindow());
        if (selectedDirectory != null) {
            loadJPGFolder2TF.setText(selectedDirectory.getAbsolutePath());
            log.info(LoggerMarker.DEBUG_MARKER, "选择的{}文件夹路径为：{}", selectedMode,selectedDirectory.getAbsolutePath());
        } else {
            log.warn(LoggerMarker.DEBUG_MARKER, "用户未选择任何文件夹");
            DialogUtil.showWarningDialog("警告", "操作有误", "未选择任何文件夹，请重新选择");
            result2TA.setText("未选择载入文件夹，请重新选择。");
        }
        System.setLastModifiedFile(selectedDirectory);
    }
    @FXML void onGenerateLA(ActionEvent actionEvent) {
        generateLogicalAddress2B.setDisable(true);
        removeResultStyle();
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击了生成逻辑地址文件按钮");
        String filePath = loadCatalog2TF.getText();
        if (filePath.isEmpty()) {
            result2TA.setText("请先选择目录文件。");
            DialogUtil.showWarningDialog("警告", "操作有误", "请先选择目录文件");
            log.warn(LoggerMarker.DEBUG_MARKER, "未选择目录文件");
            generateLogicalAddress2B.setDisable(false);
            return;
        }
        Mode selectedMode = loadFolderType2CB.getValue();
        FileChooser fileChooser = System.getFileChooser();
        fileChooser.setTitle("选择保存逻辑地址文件的位置");
        fileChooser.getExtensionFilters().add(new FileChooser.ExtensionFilter("CSV Files", "*.csv"));
        fileChooser.setInitialFileName(System.getProjectInfo().makeProjectInfoIntoFileNamePrefix() + "-" + selectedMode.toString() + "-逻辑地址文件 " + ".csv");
        File outputFile = fileChooser.showSaveDialog(generateLogicalAddress2B.getScene().getWindow());
        if (outputFile == null) {
            result2TA.setText("未选择保存位置");
            log.warn(LoggerMarker.DEBUG_MARKER, "用户未选择任何文件");
            DialogUtil.showWarningDialog("警告", "操作有误", "未选择保存位置");
            generateLogicalAddress2B.setDisable(false);
            return;
        }
        System.setLastModifiedFile(outputFile);
        progressBar.showProgress(SceneManager.getPrimaryStage(), "生成逻辑路径文件", "正在初始化...");
        final File finalOutputFile;
        if (!outputFile.getName().toLowerCase().endsWith(".csv")) {
            finalOutputFile = new File(outputFile.getAbsolutePath() + ".csv");
        } else {
            finalOutputFile = outputFile;
        }
        logicalAddressFilePath = finalOutputFile.getAbsolutePath();
        log.info(LoggerMarker.DEBUG_MARKER, "选择的输出文件路径: {}", logicalAddressFilePath);
        AddressFileGenerationTask task = new AddressFileGenerationTask(filePath, outputFile, selectedMode.number, true);
        ChangeListener<Number> progressChangeListener = (obs, oldVal, newVal) -> {
            if (newVal != null) {
                if (task.getMessage() != null) {
                    progressBar.updateProgress(newVal.doubleValue(), task.getMessage());
                }
            }
        };
        task.progressProperty().addListener(progressChangeListener);
        ChangeListener<String> messageChangeListener = (observable, oldValue, newValue) -> {
            result2TA.setText(newValue);
        };
        task.messageProperty().addListener(messageChangeListener);
        task.setOnSucceeded(e -> {
            progressBar.closeProgress();
            result2TA.setText(task.getValue());
            generateLogicalAddress2B.setDisable(false);
            addResultSuccessfulStyle();
            log.info(LoggerMarker.RELEASE_MARKER, "生成逻辑路径 csv 文件任务完成，输出csv文件路径：{}", task.getValue());
        });
        task.setOnFailed(e -> {
            progressBar.closeProgress();
            Throwable exception = task.getException();
            currentTask.progressProperty().removeListener(progressChangeListener);
            currentTask.messageProperty().removeListener(messageChangeListener);
            result2TA.setText("检测过程中发生错误: " + exception.getMessage());
            addResultErrorStyle();
            DialogUtil.showDetailedErrorDialog("错误", "检测过程中发生错误: ", exception.getMessage());
            generateLogicalAddress2B.setDisable(false);
            log.error(LoggerMarker.RELEASE_MARKER, "生成逻辑路径 csv 文件任务失败", exception);
        });
        task.setOnCancelled(e -> {
            progressBar.closeProgress();
            currentTask.progressProperty().removeListener(progressChangeListener);
            currentTask.messageProperty().removeListener(messageChangeListener);
            result2TA.appendText("\n检测已取消");
            removeResultStyle();
            generateLogicalAddress2B.setDisable(false);
            log.info(LoggerMarker.RELEASE_MARKER, "生成逻辑路径 csv 文件任务已被取消");
        });
        Thread thread = new Thread(task);
        thread.setDaemon(true);
        thread.start();
    }
    @FXML void onGeneratePA(ActionEvent actionEvent) {
        generatePhysicalAddress2B.setDisable(true);
        removeResultStyle();
        String folderPath = loadJPGFolder2TF.getText();
        if (folderPath.isEmpty()) {
            result2TA.setText("请先选择文件夹。");
            log.warn(LoggerMarker.DEBUG_MARKER, "请先选择文件夹");
            DialogUtil.showWarningDialog("警告", "操作有误", "请先选择文件夹");
            generatePhysicalAddress2B.setDisable(false);
            return;
        }
        File folder = new File(folderPath);
        if(!folder.exists() || !folder.isDirectory()) {
            result2TA.setText("所选路径不存在或不是一个有效的文件夹。");
            DialogUtil.showWarningDialog("警告", "操作有误", "所选路径不存在或不是一个有效的文件夹");
            log.warn(LoggerMarker.DEBUG_MARKER, "所选路径不存在或不是一个有效的文件夹");
            generatePhysicalAddress2B.setDisable(false);
            return;
        }
        Mode selectedMode = loadFolderType2CB.getValue();
        FileChooser fileChooser = System.getFileChooser();
        fileChooser.setTitle("选择保存物理地址文件的位置");
        fileChooser.getExtensionFilters().add(new FileChooser.ExtensionFilter("CSV Files", "*.csv"));
        fileChooser.setInitialFileName(System.getProjectInfo().makeProjectInfoIntoFileNamePrefix() + "-" + selectedMode.toString() + "-物理地址文件.csv");
        File outputFile = fileChooser.showSaveDialog(selectJPGFolder2B.getScene().getWindow());
        if (outputFile == null) {
            result2TA.setText("未选择保存位置");
            DialogUtil.showWarningDialog("警告", "操作有误", "未选择保存位置");
            generatePhysicalAddress2B.setDisable(false);
            return;
        }
        System.setLastModifiedFile(outputFile);
        progressBar.showProgress(SceneManager.getPrimaryStage(), "生成物理路径文件", "正在初始化...");
        final File finalOutputFile;
        if (!outputFile.getName().toLowerCase().endsWith(".csv")) {
            finalOutputFile = new File(outputFile.getAbsolutePath() + ".csv");
        } else {
            finalOutputFile = outputFile;
        }
        physicalAddressFilePath = finalOutputFile.getAbsolutePath();
        AddressFileGenerationTask task = new AddressFileGenerationTask(folderPath, outputFile, selectedMode.number, false);
        currentTask = task;
        ChangeListener<Number> progressChangeListener = (obs, oldVal, newVal) -> {
            if (newVal != null) {
                if (task.getMessage() != null) {
                    progressBar.updateProgress(newVal.doubleValue(), task.getMessage());
                }
            }
        };
        task.progressProperty().addListener(progressChangeListener);
        ChangeListener<String> messageChangeListener = (observable, oldValue, newValue) -> {
            result2TA.setText(newValue);
        };
        task.messageProperty().addListener(messageChangeListener);
        task.setOnSucceeded(e -> {
            progressBar.closeProgress();
            result2TA.setText(task.getValue());
            generatePhysicalAddress2B.setDisable(false);
            log.info(LoggerMarker.RELEASE_MARKER, "生成物理路径 csv 文件任务完成，输出csv文件路径：{}", task.getValue());
            addResultSuccessfulStyle();
        });
        task.setOnFailed(e -> {
            progressBar.closeProgress();
            Throwable exception = task.getException();
            currentTask.progressProperty().removeListener(progressChangeListener);
            currentTask.messageProperty().removeListener(messageChangeListener);
            result2TA.setText("检测过程中发生错误: " + exception.getMessage());
            addResultErrorStyle();
            DialogUtil.showDetailedErrorDialog("错误", "检测过程中发生错误: ", exception.getMessage());
            generatePhysicalAddress2B.setDisable(false);
            log.error(LoggerMarker.RELEASE_MARKER, "生成物理路径 csv 文件任务失败", exception);
        });
        task.setOnCancelled(e -> {
            progressBar.closeProgress();
            currentTask.progressProperty().removeListener(progressChangeListener);
            currentTask.messageProperty().removeListener(messageChangeListener);
            result2TA.appendText("\n检测已取消");
            removeResultStyle();
            generatePhysicalAddress2B.setDisable(false);
            log.info(LoggerMarker.RELEASE_MARKER, "生成物理路径 csv 文件任务已被取消");
        });
        Thread thread = new Thread(task);
        thread.setDaemon(true);
        thread.start();
    }
    @FXML
    void onStart(ActionEvent actionEvent) {
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击了开始对比按钮");
        if (logicalAddressFilePath == null || physicalAddressFilePath == null) {
            result2TA.setText("请先生成逻辑地址文件和物理地址文件。");
            return;
        }
        start2B.setDisable(true);
        removeStartButtonLoadingStyle();
        start2B.setText("比对中...");
        cancelableProgressBar.showProgress(SceneManager.getPrimaryStage(), "文件查漏检查", "正在初始化...");
        AddressFileComparisonTask task = getAddressFileComparisonTask();
        this.currentTask = task;
        ChangeListener<Number> progressChangeListener = (obs, oldVal, newVal) -> {
            if (newVal != null) {
                if (task.getMessage() != null) {
                    cancelableProgressBar.updateProgress(newVal.doubleValue(), task.getMessage());
                }
            }
        };
        task.progressProperty().addListener(progressChangeListener);
        cancelableProgressBar.setOnCancel(() -> {
            if (currentTask != null && currentTask.isRunning()) {
                currentTask.cancel();
            }
        });
        task.setOnSucceeded(event -> {
            cancelableProgressBar.closeProgress();
            start2B.setDisable(false);
            addStartButtonLoadingStyle();
            start2B.setText("开始对比");
            result2TA.setText(AddressFileComparator.ComparisonResult.generateComparisonResults(task.getValue(), loadFolderType2CB.getValue().compareMode));
            result2TA.setText(AddressFileComparator.ComparisonResult.generateComparisonResults(task.getValue(), loadFolderType2CB.getValue().compareMode));
        });
        task.setOnFailed(event -> {
            cancelableProgressBar.closeProgress();
            Throwable exception = task.getException();
            result2TA.setText("文件比对失败: " + exception.getMessage());
            start2B.setDisable(false);
            removeStartButtonLoadingStyle();
            start2B.setText("开始对比");
            DialogUtil.showDetailedErrorDialog("错误", "文件比对失败:", exception.getMessage());
            log.error(LoggerMarker.RELEASE_MARKER, "查漏任务失败", exception);
        });
        task.setOnCancelled(event -> {
            cancelableProgressBar.closeProgress();
            result2TA.appendText("\n检测已取消");
            start2B.setDisable(false);
            removeStartButtonLoadingStyle();
            start2B.setText("开始对比");
            currentTask.progressProperty().removeListener(progressChangeListener);
            log.info(LoggerMarker.RELEASE_MARKER, "查漏任务取消");
        });
        Thread thread = new Thread(task);
        thread.setDaemon(true);
        thread.start();
    }
    private @NotNull AddressFileComparisonTask getAddressFileComparisonTask() {
        Mode selectedMode = loadFolderType2CB.getValue();
        AddressFileComparator.CompareMode compareMode = (selectedMode == Mode.PAGE_TYPE) ?
                AddressFileComparator.CompareMode.PAGE_LEVEL :
                AddressFileComparator.CompareMode.FILE_LEVEL;
        return new AddressFileComparisonTask(
                physicalAddressFilePath,
                logicalAddressFilePath,
                compareMode,
                System.getSetting().getTaskTimeout()
        );
    }
    @Override
    public void initialize(URL url, ResourceBundle resourceBundle) {
        loadFolderType2CB.setValue(Mode.PAGE_TYPE);
        loadFolderType2CB.getItems().addAll(Mode.values());
    }
    enum Mode {
        PAGE_TYPE("jpg", AddressFileGenerator.PAGE_TYPE,  AddressFileComparator.CompareMode.PAGE_LEVEL) {
            @Override
            public String toString() {
                return "页面级";
            }
        },
        FILE_TYPE("pdf", AddressFileGenerator.FILE_TYPE,  AddressFileComparator.CompareMode.FILE_LEVEL) {
            @Override
            public String toString() {
                return "文件级";
            }
        };
        public final String id;
        public final int number;
        public final AddressFileComparator.CompareMode compareMode;
        Mode(String id, int number, AddressFileComparator.CompareMode compareMode) {
            this.id = id;
            this.number = number;
            this.compareMode = compareMode;
        }
    }
    private void addResultErrorStyle() {
        Platform.runLater(() -> {
            result2TA.getStyleClass().add("result-error");
        });
    }
    private void addResultSuccessfulStyle() {
        Platform.runLater(() -> {
            result2TA.getStyleClass().add("result-error");
        });
    }
    private void removeResultStyle() {
        Platform.runLater(() -> {
            result2TA.getStyleClass().remove("result-error");
            result2TA.getStyleClass().remove("result-success");
        });
    }
    private void addStartButtonLoadingStyle() {
        Platform.runLater(() -> {
            start2B.getStyleClass().add("loading");
        });
    }
    private void removeStartButtonLoadingStyle() {
        Platform.runLater(() -> {
            start2B.getStyleClass().remove("loading");
        });
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\module\ProjectInfoPaneController.java
package top.r3944realms.docchecktoolrefactored.ui.module;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;
import javafx.fxml.Initializable;
import javafx.scene.control.TextField;
import lombok.Getter;
import lombok.Setter;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.util.FileUtil;
import java.net.URL;
import java.util.ResourceBundle;
public class ProjectInfoPaneController implements Initializable {
    @FXML private TextField projectNameTF;
    @FXML private TextField AcceptanceTimeTF;
    @FXML private TextField totalCatalogNumberTF;
    @FXML private TextField fileCategoriesTF;
    @FXML private TextField fileYearTF;
    @FXML
    void onReset(ActionEvent event) {
        if (DialogUtil.showConfirmationDialog("确认","是否清除（该操作不可逆）", "")){
            projectNameTF.clear();
            fileYearTF.clear();
            fileCategoriesTF.clear();
            totalCatalogNumberTF.clear();
            AcceptanceTimeTF.clear();
        }
    }
    @Override
    public void initialize(URL url, ResourceBundle resourceBundle) {
        addAutoSaveListener(projectNameTF, "projectName");
        addAutoSaveListener(AcceptanceTimeTF, "acceptanceTime");
        addAutoSaveListener(totalCatalogNumberTF, "totalCatalogNumber");
        addAutoSaveListener(fileCategoriesTF, "fileCategory");
        addAutoSaveListener(fileYearTF, "fileYear");
    }
    private void addAutoSaveListener(TextField field, String fieldName) {
        field.textProperty().addListener((observable, oldValue, newValue) -> {
            switch (fieldName) {
                case "projectName" -> System.getProjectInfo().setProjectName(newValue);
                case "acceptanceTime" -> System.getProjectInfo().setAcceptanceTime(newValue);
                case "totalCatalogNumber" -> System.getProjectInfo().setTotalCatalogNumber(newValue);
                case "fileCategory" -> System.getProjectInfo().setFileCategory(newValue);
                case "fileYear" -> System.getProjectInfo().setFileYear(newValue);
            }
        });
    }
    @Setter @Getter
    public static class ProjectInfo {
        private String projectName;
        private String acceptanceTime;
        private String totalCatalogNumber;
        private String fileCategory;
        private String fileYear;
        @Override
        public String toString() {
            return "ProjectInfo{" +
                    "projectName='" + projectName + '\'' +
                    ", acceptanceTime='" + acceptanceTime + '\'' +
                    ", totalCatalogNumber='" + totalCatalogNumber + '\'' +
                    ", fileCategory='" + fileCategory + '\'' +
                    ", fileYear='" + fileYear + '\'' +
                    '}';
        }
        public String makeProjectInfoIntoFileNamePrefix() {
            return FileUtil.ensureValidFileName(projectName);
        }
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\module\StorageCarrierPaneController.java
package top.r3944realms.docchecktoolrefactored.ui.module;
import javafx.application.Platform;
import javafx.beans.value.ChangeListener;
import javafx.concurrent.Task;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;
import javafx.scene.control.Button;
import javafx.scene.control.TextArea;
import javafx.scene.control.TextField;
import javafx.stage.DirectoryChooser;
import javafx.stage.FileChooser;
import javafx.stage.Stage;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.core.MD5HashCalculator;
import top.r3944realms.docchecktoolrefactored.ui.SceneManager;
import top.r3944realms.docchecktoolrefactored.ui.task.HashFileGenerationTask;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.io.IOException;
import java.util.ArrayList;
import java.util.List;
@Slf4j
public class StorageCarrierPaneController {
    @FXML
    private Button caculateHash7B;
    @FXML
    private Button generateHashFile7B;
    @FXML
    private TextField loadCompressedFile;
    @FXML
    private TextField loadDigitalOutcomes;
    @FXML
    private TextArea result7TA;
    @FXML
    private Button selectLoadCompressedFile7B;
    @FXML
    private Button selectLoadDigitalOutcomes7B;
    @FXML
    private Button clearSelectedFoldersButton;
    private final String calculateHashOriginalText = "计算哈希值";
    private final String generateHashOriginalText = "生成哈希值表文件";
    private final top.r3944realms.docchecktoolrefactored.ui.utils.ProgressBar progressBar = new top.r3944realms.docchecktoolrefactored.ui.utils.ProgressBar(false);
    @FXML
    void onSelectLD(ActionEvent event) {
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击选择文件夹按钮");
        DirectoryChooser directoryChooser = System.getDirectoryChooser();
        directoryChooser.setTitle("选择要检查的文件夹(页面级文件夹和文件级文件夹等不包括目录文件夹）");
        File selectedFolder = directoryChooser.showDialog(new Stage());
        if (selectedFolder != null) {
            System.setLastModifiedFile(selectedFolder);
            String currentText = loadDigitalOutcomes.getText();
            String folderPath = selectedFolder.getAbsolutePath();
            if (currentText == null || currentText.isEmpty()) {
                loadDigitalOutcomes.setText(folderPath);
            } else {
                String[] existingPaths = currentText.split(File.pathSeparator);
                boolean alreadyExists = false;
                for (String path : existingPaths) {
                    if (path.equals(folderPath)) {
                        alreadyExists = true;
                        break;
                    }
                }
                if (!alreadyExists) {
                    loadDigitalOutcomes.setText(currentText + File.pathSeparator + folderPath);
                }
            }
            log.info(LoggerMarker.DEBUG_MARKER, "用户选择了文件夹: {}", selectedFolder.getAbsolutePath());
            applySuccessStyle(loadDigitalOutcomes);
        } else {
            log.info(LoggerMarker.DEBUG_MARKER, "用户取消了文件夹选择");
        }
    }
    @FXML
    void onClearSelectedFolders(ActionEvent event) {
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击清除已选择文件夹按钮");
        loadDigitalOutcomes.setText("");
        result7TA.setText("已清除所有已选择的文件夹");
        log.info(LoggerMarker.DEBUG_MARKER, "已清除所有已选择的文件夹");
        resetStyle(loadDigitalOutcomes);
    }
    @FXML
    void onSelectLC(ActionEvent event) {
        log.info(LoggerMarker.DEBUG_MARKER, "用户点击选择RAR文件按钮");
        FileChooser fileChooser = System.getFileChooser();
        fileChooser.setTitle("选择一个 .rar 文件");
        fileChooser.getExtensionFilters().add(new FileChooser.ExtensionFilter("RAR Files", "*.rar"));
        File selectedFile = fileChooser.showOpenDialog(new Stage());
        if (selectedFile != null) {
            System.setLastModifiedFile(selectedFile);
            loadCompressedFile.setText(selectedFile.getAbsolutePath());
            log.info(LoggerMarker.DEBUG_MARKER, "用户选择了RAR文件: {}", selectedFile.getAbsolutePath());
            applySuccessStyle(loadCompressedFile);
        } else {
            log.info(LoggerMarker.DEBUG_MARKER, "用户取消了RAR文件选择");
        }
    }
    @FXML
    void onCaculateHash(ActionEvent event) {
        generateHashFile7B.setDisable(true);
        String filePath = loadCompressedFile.getText();
        if (filePath == null || filePath.isEmpty()) {
            log.warn(LoggerMarker.DEBUG_MARKER, "未选择RAR文件，无法计算哈希值");
            result7TA.setText("请先选择一个 .rar 文件");
            DialogUtil.showWarningDialog("警告", "操作有误", "请先选择一个 .rar 文件");
            generateHashFile7B.setDisable(false);
            return;
        }
        File file = new File(filePath);
        if (!file.exists() || !file.isFile() || !filePath.endsWith(".rar")) {
            log.warn(LoggerMarker.DEBUG_MARKER, "选择的文件无效或不是RAR文件: {}", filePath);
            result7TA.setText("所选文件不存在或不是一个有效的 .rar 文件");
            DialogUtil.showWarningDialog("警告", "操作有误", "所选文件不存在或不是一个有效的 .rar 文件");
            generateHashFile7B.setDisable(false);
            return;
        }
        try {
            applyLoadingStyle(generateHashFile7B, "处理中...");
            log.info(LoggerMarker.DEBUG_MARKER, "开始计算RAR文件MD5哈希值: {}", filePath);
            MD5HashCalculator hashCalculator = new MD5HashCalculator();
            String hashResult = hashCalculator.calculateHash(file.toPath());
            result7TA.setText("计算结果：\n" + hashResult);
            applySuccessStyle(result7TA);
            generateHashFile7B.setDisable(false);
            log.info(LoggerMarker.DEBUG_MARKER, "文件哈希值计算完成: {}", hashResult);
            log.info(LoggerMarker.RELEASE_MARKER, "文件哈希值计算完成.\t{}文件的哈希值： {}", filePath,hashResult);
        } catch (IOException e) {
            log.error(LoggerMarker.DEBUG_MARKER, "计算文件哈希值时出错: {}", filePath, e);
            DialogUtil.showDetailedErrorDialog("错误", "生成哈希文件时出错：", e.getMessage());
            generateHashFile7B.setDisable(false);
            resetButtonStyle(generateHashFile7B, generateHashOriginalText);
            result7TA.setText("计算哈希值时出错: " + e.getMessage());
        }
    }
    @FXML
    void onGenerateHF(ActionEvent event) {
        caculateHash7B.setDisable(true);
        String folderPathsText = loadDigitalOutcomes.getText();
        if (folderPathsText == null || folderPathsText.isEmpty()) {
            log.warn(LoggerMarker.DEBUG_MARKER, "未选择文件夹，无法生成哈希列表文件");
            DialogUtil.showWarningDialog("警告", "操作有误", "请先选择一个文件夹");
            result7TA.setText("请先选择一个文件夹");
            caculateHash7B.setDisable(false);
            return;
        }
        log.info(LoggerMarker.DEBUG_MARKER, "开始生成哈希列表文件");
        String[] folderPaths = folderPathsText.split(File.pathSeparator);
        List<File> folders = new ArrayList<>();
        for (String path : folderPaths) {
            File folder = new File(path.trim());
            if (folder.exists() && folder.isDirectory()) {
                folders.add(folder);
            } else {
                log.warn(LoggerMarker.DEBUG_MARKER, "选择的路径无效或不是文件夹: {}", path);
                result7TA.setText("所选路径不存在或不是一个有效的文件夹: " + path);
                DialogUtil.showWarningDialog("警告", "操作有误", ("所选路径不存在或不是一个有效的文件夹: " + path));
                caculateHash7B.setDisable(false);
                return;
            }
        }
        applyLoadingStyle(caculateHash7B, "处理中...");
        FileChooser fileChooser = System.getFileChooser();
        fileChooser.setTitle("选择保存哈希列表文件的位置");
        fileChooser.getExtensionFilters().add(new FileChooser.ExtensionFilter("CSV Files", "*.csv"));
        fileChooser.setInitialFileName(System.getProjectInfo().makeProjectInfoIntoFileNamePrefix() + "-哈希值列表文件.csv");
        File outputFile = fileChooser.showSaveDialog(selectLoadDigitalOutcomes7B.getScene().getWindow());
        if (outputFile == null) {
            log.info(LoggerMarker.DEBUG_MARKER, "用户取消了文件保存操作");
            result7TA.setText("未选择保存位置");
            DialogUtil.showWarningDialog("警告", "操作有误", "未选择保存位置");
            return;
        }
        final File finalOutputFile;
        if (!outputFile.getName().toLowerCase().endsWith(".csv")) {
            finalOutputFile = new File(outputFile.getAbsolutePath() + ".csv");
        } else {
            finalOutputFile = outputFile;
        }
        log.info(LoggerMarker.DEBUG_MARKER, "选择的输出文件路径: {}", finalOutputFile.getAbsolutePath());
        progressBar.showProgress(SceneManager.getPrimaryStage(), "生成哈希值列表文件", "正在初始化...");
        Task<String> task = new HashFileGenerationTask(finalOutputFile, folders);
        ChangeListener<Number> progressChangeListener = (obs, oldVal, newVal) -> {
            if (newVal != null) {
                if (task.getMessage() != null) {
                    progressBar.updateProgress(newVal.doubleValue(), task.getMessage());
                }
            }
        };
        task.progressProperty().addListener(progressChangeListener);
        task.setOnSucceeded(e -> {
            progressBar.closeProgress();
            log.info(LoggerMarker.DEBUG_MARKER, "哈希文件生成任务成功完成");
            caculateHash7B.setDisable(false);
            applySuccessStyle(result7TA);
            resetButtonStyle(caculateHash7B, calculateHashOriginalText);
            result7TA.setText(task.getValue());
            log.info(LoggerMarker.RELEASE_MARKER,  task.getValue());
        });
        task.setOnFailed(e -> {
            progressBar.closeProgress();
            Throwable exception = task.getException();
            task.progressProperty().removeListener(progressChangeListener);
            caculateHash7B.setDisable(false);
            String errorMsg = "生成哈希文件时出错: " + (exception != null ? exception.getMessage() : "未知错误");
            applyErrorStyle(result7TA);
            DialogUtil.showDetailedErrorDialog("错误", "生成哈希文件时出错", errorMsg);
            resetButtonStyle(caculateHash7B, calculateHashOriginalText);
            log.error(LoggerMarker.RELEASE_MARKER, "哈希文件生成任务失败", exception);
            result7TA.setText(errorMsg);
        });
        task.setOnCancelled(e -> {
            progressBar.closeProgress();
            task.progressProperty().removeListener(progressChangeListener);
            caculateHash7B.setDisable(false);
            resetStyle(result7TA);
            resetButtonStyle(caculateHash7B, calculateHashOriginalText);
            log.info(LoggerMarker.DEBUG_MARKER, "哈希文件生成任务被用户取消");
            result7TA.setText("哈希文件生成操作已取消");
        });
        Thread thread = new Thread(task);
        thread.setDaemon(true);
        thread.start();
    }
    private void applyLoadingStyle(Button button, String text) {
        Platform.runLater(() -> {
            button.setText(text);
            button.getStyleClass().add("loading");
        });
    }
    private void resetButtonStyle(Button button, String originalText) {
        Platform.runLater(() -> {
            button.setText(originalText);
            button.getStyleClass().remove("loading");
        });
    }
    private void applySuccessStyle(TextField textField) {
        Platform.runLater(() -> {
            textField.getStyleClass().remove("error");
            textField.getStyleClass().add("success");
        });
    }
    private void applySuccessStyle(TextArea textArea) {
        Platform.runLater(() -> {
            textArea.getStyleClass().removeAll("error");
            textArea.getStyleClass().add("success");
        });
    }
    private void applyErrorStyle(TextArea textArea) {
        Platform.runLater(() -> {
            textArea.getStyleClass().removeAll("success");
            textArea.getStyleClass().add("error");
        });
    }
    private void resetStyle(TextField textField) {
        Platform.runLater(() -> {
            textField.getStyleClass().removeAll("success", "error");
        });
    }
    private void resetStyle(TextArea textArea) {
        Platform.runLater(() -> {
            textArea.getStyleClass().removeAll("success", "error");
        });
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\SceneManager.java
package top.r3944realms.docchecktoolrefactored.ui;
import javafx.animation.FadeTransition;
import javafx.fxml.FXMLLoader;
import javafx.scene.Node;
import javafx.scene.Parent;
import javafx.scene.Scene;
import javafx.scene.image.Image;
import javafx.stage.Modality;
import javafx.stage.Stage;
import javafx.util.Duration;
import lombok.Getter;
import lombok.NonNull;
import lombok.Setter;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.Main;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.IOException;
import java.util.ArrayList;
import java.util.List;
import java.util.Objects;
import java.util.Optional;
import java.util.function.Consumer;
@Slf4j
public class SceneManager {
    @Getter
    @Setter
    private static Stage primaryStage;
    @Getter
    @Setter
    public static Image logo;
    @Getter
    private static MainStageController mainController;
    @Getter
    private static final List<Stage> openStages = new ArrayList<>();
    public static void init(Stage primaryStage, Image logo) {
        SceneManager.primaryStage = primaryStage;
        SceneManager.logo = logo;
        primaryStage.getIcons().add(logo);
    }
    public static void switchLoginView() {
        SceneManager.loadView("/fxml/login-view.fxml","数字化验收工具 - 登录", 400, 300);
    }
    public static void switchMainView() {
        try {
            FXMLLoader loader = new FXMLLoader(Objects.requireNonNull(Main.class.getResource("/fxml/main-view.fxml")));
            Parent root = loader.load();
            mainController = loader.getController();
            Scene newScene = new Scene(root, 1200, 900);
            String dialogCssPath = Objects.requireNonNull(Main.class.getResource("/css/inner/dialog.css")).toExternalForm();
            newScene.getStylesheets().addAll(dialogCssPath);
            applyFadeTransition(root);
            primaryStage.setScene(newScene);
            primaryStage.centerOnScreen();
            primaryStage.setTitle("数字化验收工具 - 主界面");
            primaryStage.setOnCloseRequest(event -> {
                if (!DialogUtil.showExitConfirmation(primaryStage)) {
                    event.consume();
                }
            });
        } catch (IOException e) {
            log.error(LoggerMarker.TRACE_MARKER, "Failed to load main view", e);
            DialogUtil.showErrorDialog("错误", "加载主界面失败", e.getMessage());
        }
    }
    public static void openSettingView() {
        try {
            Parent root = FXMLLoader.load(Objects.requireNonNull(Main.class.getResource("/fxml/setting-view.fxml")));
            Stage settingStage = new Stage();
            settingStage.getIcons().add(logo);
            settingStage.setTitle("数字化验收工具 - 设置");
            Scene scene = new Scene(root, 362, 332);
            settingStage.setScene(scene);
            settingStage.initOwner(primaryStage);
            settingStage.initModality(Modality.WINDOW_MODAL);
            String dialogCssPath = Objects.requireNonNull(Main.class.getResource("/css/inner/dialog.css")).toExternalForm();
            scene.getStylesheets().addAll(dialogCssPath);
            settingStage.setResizable(false);
            settingStage.centerOnScreen();
            settingStage.show();
            openStages.add(settingStage);
        } catch (IOException e) {
            log.error(LoggerMarker.TRACE_MARKER, "Failed to open setting view: {}", e.getMessage(), e);
            DialogUtil.showErrorDialog("错误", "加载设置窗口失败", "无法加载设置窗口: " + e.getMessage());
        }
    }
    public static void loadView(String fxmlPath, String title, int width, int height) {
        loadView(fxmlPath, title, width, height, null);
    }
    public static void loadView(String fxmlPath, String title, int width, int height, Consumer<Stage> initializer) {
        try {
            Parent root = FXMLLoader.load(Objects.requireNonNull(Main.class.getResource(fxmlPath)));
            Scene newScene = new Scene(root, width, height);
            String dialogCssPath = Objects.requireNonNull(Main.class.getResource("/css/inner/dialog.css")).toExternalForm();
            newScene.getStylesheets().addAll(dialogCssPath);
            applyFadeTransition(root);
            primaryStage.setScene(newScene);
            primaryStage.centerOnScreen();
            primaryStage.setTitle(title);
            if (initializer != null) {
                initializer.accept(primaryStage);
            }
            primaryStage.setOnCloseRequest(event -> {
                if (!DialogUtil.showExitConfirmation(primaryStage)) {
                    event.consume();
                }
            });
        } catch (IOException e) {
            log.error(LoggerMarker.TRACE_MARKER, "Failed to load view: {}", fxmlPath, e);
            DialogUtil.showErrorDialog("错误", "加载视图失败", "无法加载视图: " + e.getMessage());
        }
    }
    private static void applyFadeTransition(Parent root) {
        root.setOpacity(0);
        FadeTransition fadeIn = new FadeTransition(Duration.millis(300), root);
        fadeIn.setToValue(1.0);
        fadeIn.play();
    }
    public static void primarySceneHandler(Consumer<Scene> handler) {
        handler.accept(getPrimaryStage().getScene());
    }
    public static void tryGetSceneHandler(@NonNull Node node, Consumer<Scene> handler) {
        node.sceneProperty().addListener((observable, oldScene, newScene) -> Optional.ofNullable(newScene).ifPresent(handler));
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\SettingDialogController.java
package top.r3944realms.docchecktoolrefactored.ui;
import javafx.event.ActionEvent;
import javafx.fxml.FXML;
import javafx.fxml.Initializable;
import javafx.scene.control.Button;
import javafx.scene.control.CheckBox;
import javafx.scene.control.Spinner;
import javafx.scene.input.MouseDragEvent;
import javafx.stage.Stage;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.core.Setting;
import top.r3944realms.docchecktoolrefactored.ui.extend.LongSpinnerValueFactory;
import top.r3944realms.docchecktoolrefactored.ui.utils.DialogUtil;
import java.net.URL;
import java.util.ResourceBundle;
public class SettingDialogController implements Initializable {
    @FXML private CheckBox enableStepCB;
    @FXML private Button resetB, saveB, cancelB;
    @FXML private Spinner<Long> scanTimeOutS, taskTimeOutS;
    private Setting setting;
    private static final int SINGLE_MIN = 1;
    private static final int SINGLE_MAX = 3600;
    private static final int TOTAL_MIN = 1;
    private static final int TOTAL_MAX = 86400;
    @Override
    public void initialize(URL url, ResourceBundle resourceBundle) {
        setting = System.getSetting();
        scanTimeOutS.setValueFactory(new LongSpinnerValueFactory(1, 3600, setting.getScanTimeout()));
        scanTimeOutS.setEditable(true);
        taskTimeOutS.setValueFactory(new LongSpinnerValueFactory(1, 3600 * 24, setting.getTaskTimeout()));
        taskTimeOutS.setEditable(true);
        addSpinnerValidation(scanTimeOutS, SINGLE_MIN, SINGLE_MAX);
        addSpinnerValidation(taskTimeOutS, TOTAL_MIN, TOTAL_MAX);
        enableStepCB.setSelected(setting.isEnableStep());
    }
    @FXML
    void onSave(ActionEvent actionEvent) {
        setting.setScanTimeout(scanTimeOutS.getValue());
        setting.setTaskTimeout(taskTimeOutS.getValue());
        setting.setEnableStep(enableStepCB.isSelected());
        System.saveSettingsNow();
        MainStageController mainController = SceneManager.getMainController();
        if(mainController != null){
            mainController.updateStepButtonsVisibility();
        }
        closeDialog();
    }
    @FXML
    void onReset(ActionEvent actionEvent) {
        scanTimeOutS.getValueFactory().setValue(30L);
        taskTimeOutS.getValueFactory().setValue(300L);
        enableStepCB.setSelected(false);
    }
    @FXML
    void onCancel(ActionEvent actionEvent) {
        closeDialog();
    }
    @FXML
    void onCheckOne(MouseDragEvent mouseDragEvent) {
        validateSpinnerValue(scanTimeOutS, 30, 3600);
    }
    @FXML
    void onCheckTwo(MouseDragEvent mouseDragEvent) {
        validateSpinnerValue(taskTimeOutS, 60, 3600 * 24);
    }
    @FXML
    void onSettingThree(ActionEvent actionEvent) {
    }
    private void addSpinnerValidation(Spinner<Long> spinner, long min, long max) {
        spinner.getEditor().focusedProperty().addListener((obs, oldVal, newVal) -> {
            if (!newVal) {
                validateSpinnerValue(spinner, min, max);
            }
        });
    }
    private void validateSpinnerValue(Spinner<Long> spinner, long min, long max) {
        try {
            long value = Integer.parseInt(spinner.getEditor().getText());
            if (value < min || value > max) {
                long corrected = Math.max(min, Math.min(value, max));
                spinner.getValueFactory().setValue(corrected);
                DialogUtil.showWarningDialog("输入警告", "输入的值超出范围，已自动调整为 " + corrected);
            }
        } catch (NumberFormatException e) {
            spinner.getEditor().setText(spinner.getValue().toString());
            DialogUtil.showWarningDialog("输入警告","输入非法，已恢复为原值 " + spinner.getValue());
        }
    }
    private void closeDialog() {
        Stage stage = (Stage) cancelB.getScene().getWindow();
        stage.close();
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\task\AddressFileComparisonTask.java
package top.r3944realms.docchecktoolrefactored.ui.task;
import javafx.concurrent.Task;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.core.AddressFileComparator;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.TimeoutException;
@Slf4j
public class AddressFileComparisonTask extends Task<AddressFileComparator.ComparisonResult> {
    private final String physicalFilePath;
    private final String logicalFilePath;
    private final AddressFileComparator.CompareMode compareMode;
    private final AddressFileComparator comparator;
    private final long timeoutSeconds;
    public AddressFileComparisonTask(String physicalFilePath,
                                     String logicalFilePath,
                                     AddressFileComparator.CompareMode compareMode,
                                     long timeoutSeconds) {
        this.physicalFilePath = physicalFilePath;
        this.logicalFilePath = logicalFilePath;
        this.compareMode = compareMode;
        this.timeoutSeconds = timeoutSeconds;
        this.comparator = new AddressFileComparator();
    }
    @Override
    protected AddressFileComparator.ComparisonResult call() throws Exception {
        updateMessage("初始化文件比较...");
        comparator.setProgressCallback(new AddressFileComparator.ProgressCallback() {
            @Override
            public void onPhaseStarted(AddressFileComparator.Phase phase) {
                switch (phase) {
                    case READ_PHYSICAL_CSV -> updateMessage("正在读取物理地址 CSV 文件...");
                    case READ_LOGICAL_CSV -> updateMessage("正在读取逻辑地址 CSV 文件...");
                    case COMPARE_FORWARD -> updateMessage("正在执行正向比较（物理 → 逻辑）...");
                    case COMPARE_BACKWARD -> updateMessage("正在执行反向比较（逻辑 → 物理）...");
                }
            }
            @Override
            public void onPhaseProgress(AddressFileComparator.Phase phase, int current, int total) {
                if (total <= 0) return;
                updateProgress(current, total);
                switch (phase) {
                    case READ_PHYSICAL_CSV -> updateMessage(String.format("读取物理地址 CSV: %d/%d", current, total));
                    case READ_LOGICAL_CSV -> updateMessage(String.format("读取逻辑地址 CSV: %d/%d", current, total));
                    case COMPARE_FORWARD -> updateMessage(String.format("正向比较: %d/%d", current, total));
                    case COMPARE_BACKWARD -> updateMessage(String.format("反向比较: %d/%d", current, total));
                }
            }
            @Override
            public void onPhaseCompleted(AddressFileComparator.Phase phase) {
                switch (phase) {
                    case READ_PHYSICAL_CSV -> updateMessage("物理地址 CSV 文件读取完成");
                    case READ_LOGICAL_CSV -> updateMessage("逻辑地址 CSV 文件读取完成");
                    case COMPARE_FORWARD -> updateMessage("正向比较完成");
                    case COMPARE_BACKWARD -> updateMessage("反向比较完成");
                }
            }
        });
        try {
            return comparator.compareFiles(physicalFilePath, logicalFilePath, compareMode)
                    .get(timeoutSeconds, TimeUnit.SECONDS);
        } catch (TimeoutException e) {
            updateMessage("文件比对超时，请考虑在‘文件’-‘设置’里增加‘步骤任务超时时间’。");
            log.error("文件比对超时", e);
            throw e;
        } finally {
            comparator.shutdown();
        }
    }
    @Override
    protected void cancelled() {
        super.cancelled();
        comparator.shutdown();
        updateMessage("文件比较任务已取消");
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\task\AddressFileGenerationTask.java
package top.r3944realms.docchecktoolrefactored.ui.task;
import javafx.concurrent.Task;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ThreadPoolManager;
import top.r3944realms.docchecktoolrefactored.core.AddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.core.LogicalAddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.core.PhysicalAddressFileGenerator;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.util.concurrent.*;
@Slf4j
public class AddressFileGenerationTask extends Task<String> {
    private final String sourcePath;
    private final File outputFile;
    private final int folderType;
    private final AddressFileGenerator generator;
    private ExecutorService executor;
    private Future<?> future;
    public AddressFileGenerationTask(String sourcePath,
                                     File outputFile,
                                     int folderType,
                                     boolean isLogic) {
        this.sourcePath = sourcePath;
        this.outputFile = outputFile;
        this.folderType = folderType;
        this.generator = isLogic ? new LogicalAddressFileGenerator() : new PhysicalAddressFileGenerator();
    }
    @Override
    protected String call() throws Exception {
        updateMessage("初始化生成任务...");
        generator.setProgressCallback(new AddressFileGenerator.ProgressCallback() {
            @Override
            public void onPhaseStarted(AddressFileGenerator.Phase phase) {
              switch (phase) {
                  case GENERATE_LOGICAL -> updateMessage("正在生成逻辑地址 CSV 文件 ...");
                  case GENERATE_PHYSICAL -> updateMessage("正在生成物理地址 CSV 文件 ...");
              }
            }
            @Override
            public void onPhaseProgress(AddressFileGenerator.Phase phase, int current, int total) {
              if (total > 0) {
                  updateProgress(current, total);
                  switch (phase) {
                      case GENERATE_LOGICAL -> updateMessage(String.format("在生成逻辑地址 CSV : %d/%d", current, total));
                      case GENERATE_PHYSICAL -> updateMessage(String.format("在生成物理地址 CSV : %d/%d", current, total));
                  }
              }
            }
            @Override
            public void onPhaseCompleted(AddressFileGenerator.Phase phase) {
              switch (phase) {
                  case GENERATE_LOGICAL -> updateMessage("已完成生成逻辑地址 CSV 文件任务");
                  case GENERATE_PHYSICAL -> updateMessage("已完成生成物理地址 CSV 文件任务");
              }
            }
        });
        executor = ThreadPoolManager.createPool("address-file-generate-pool", System.getAvailableProcessors());
        future = executor.submit(() -> {
            try {
                generator.generateAddressFile(sourcePath, outputFile, folderType);
            } catch (Exception e) {
                throw new RuntimeException("地址文件生成失败", e);
            }
        });
        try {
            future.get(System.getSetting().getTaskTimeout(), TimeUnit.SECONDS);
            return outputFile.getAbsolutePath();
        } catch (TimeoutException e) {
            String errorMsg = "生成任务超时 (>" + System.getSetting().getTaskTimeout() + "s)";
            updateMessage(errorMsg);
            throw new RuntimeException(errorMsg, e);
        } catch (ExecutionException e) {
            String errorMsg = "生成任务失败: " + e.getCause().getMessage();
            updateMessage(errorMsg);
            throw new RuntimeException(errorMsg, e.getCause());
        } catch (InterruptedException e) {
            updateMessage("生成任务被取消");
            Thread.currentThread().interrupt();
            throw e;
        } finally {
            if (executor != null) {
                try {
                    executor.shutdown();
                    if (!executor.awaitTermination(1, TimeUnit.SECONDS)) {
                        executor.shutdownNow();
                    }
                } catch (InterruptedException e) {
                    executor.shutdownNow();
                    Thread.currentThread().interrupt();
                }
            }
        }
    }
    @Override
    protected void cancelled() {
        super.cancelled();
        log.info(LoggerMarker.DEBUG_MARKER, "生成任务已取消: {}", outputFile.getAbsolutePath());
        updateMessage("正在取消生成任务...");
        if (future != null && !future.isDone()) {
            future.cancel(true);
        }
        try {
            if (executor != null) {
                executor.shutdown();
                if (!executor.awaitTermination(2, TimeUnit.SECONDS)) {
                    executor.shutdownNow();
                }
            }
        } catch (InterruptedException e) {
            executor.shutdownNow();
            Thread.currentThread().interrupt();
        }
        updateMessage("生成任务已取消");
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\task\DuplicateDocumentDetectionTask.java
package top.r3944realms.docchecktoolrefactored.ui.task;
import javafx.concurrent.Task;
import lombok.extern.slf4j.Slf4j;
import org.jetbrains.annotations.NotNull;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.core.DuplicateFinder;
import top.r3944realms.docchecktoolrefactored.core.MD5HashCalculator;
import top.r3944realms.docchecktoolrefactored.core.ScanningException;
import top.r3944realms.docchecktoolrefactored.io.scanner.RobustParallelScanner;
import top.r3944realms.docchecktoolrefactored.model.DuplicateGroup;
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.util.List;
import java.util.concurrent.CountDownLatch;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.TimeoutException;
import java.util.concurrent.atomic.AtomicInteger;
import java.util.concurrent.atomic.AtomicReference;
@Slf4j
public class DuplicateDocumentDetectionTask extends Task<String>{
    private final String folderPath;
    private final DuplicateFinder duplicateFinder;
    public DuplicateDocumentDetectionTask(String folderPath) {
        this.folderPath = folderPath;
        RobustParallelScanner scanner = new RobustParallelScanner(10);
        MD5HashCalculator hashCalculator = new MD5HashCalculator();
        this.duplicateFinder = new DuplicateFinder(scanner, hashCalculator, true);
    }
    @Override
    protected String call() throws Exception {
        updateMessage("正在初始化扫描...");
        Path rootPath = Paths.get(folderPath);
        if (!Files.exists(rootPath) || !Files.isDirectory(rootPath)) {
            throw new IllegalArgumentException("指定路径不是有效目录: " + folderPath);
        }
        duplicateFinder.applySetting(System.getSetting());
        AtomicInteger totalFiles = new AtomicInteger(0);
        duplicateFinder.setProgressCallback(new DuplicateFinder.ProgressCallback() {
            @Override
            public void onPhaseStarted(DuplicateFinder.Phase phase) {
                switch (phase) {
                    case GROUP_BY_SIZE:
                        updateMessage("正在按文件大小分组...");
                        break;
                    case CALCULATE_HASH:
                        updateMessage("正在计算可能重复文件的哈希值...");
                        break;
                }
            }
            @Override
            public void onPhaseProgress(DuplicateFinder.Phase phase, int current, int total) {
                if (total > 0) {
                        String msg = switch (phase) {
                            case GROUP_BY_SIZE -> {
                                totalFiles.getAndIncrement();
                                yield String.format("正在按文件大小分组: %d/%d", current, total);
                            }
                            case CALCULATE_HASH -> String.format("正在计算哈希值: %d/%d", current, total);
                        };
                        updateMessage(msg);
                        updateProgress(current, total);
                }
            }
            @Override
            public void onPhaseCompleted(DuplicateFinder.Phase phase) {
                switch (phase) {
                    case GROUP_BY_SIZE:
                        updateMessage("文件大小分组完成");
                        break;
                    case CALCULATE_HASH:
                        updateMessage("哈希值计算完成");
                        break;
                }
            }
        });
        AtomicReference<List<DuplicateGroup>> resultRef = new AtomicReference<>();
        AtomicReference<Throwable> errorRef = new AtomicReference<>();
        CountDownLatch latch = new CountDownLatch(1);
        Thread findThread = new Thread(() -> {
            try {
                List<DuplicateGroup> duplicates = duplicateFinder.findDuplicates(rootPath);
                resultRef.set(duplicates);
            } catch (Exception e) {
                errorRef.set(e);
            } finally {
                latch.countDown();
            }
        });
        findThread.setDaemon(true);
        findThread.start();
        long totalTimeout = System.getSetting().getTaskTimeout();
        if (!latch.await(totalTimeout, TimeUnit.SECONDS)) {
            duplicateFinder.shutdown();
            throw new TimeoutException(String.format("任务超时（%d秒），请考虑在‘文件’-‘设置’里增加‘步骤任务超时时间’", totalTimeout));
        }
        if (errorRef.get() != null) {
            throw new RuntimeException(errorRef.get());
        } else if (!duplicateFinder.getErrors().isEmpty()) {
            throw new ScanningException(duplicateFinder.getErrors());
        }
        List<DuplicateGroup> duplicateGroups = resultRef.get();
        return generateResult(duplicateGroups, totalFiles);
    }
    private static @NotNull String generateResult(List<DuplicateGroup> duplicateGroups, AtomicInteger totalFiles) {
        StringBuilder result = new StringBuilder();
        int totalDuplicateFiles = duplicateGroups.stream()
                .mapToInt(group -> group.fileMetas().size())
                .sum();
        int totalGroups = duplicateGroups.size();
        result.append(String.format("总共扫描文件数: %d\n", totalFiles.get()));
        result.append(String.format("发现重复文件组数: %d\n", totalGroups));
        result.append(String.format("重复文件总数: %d\n", totalDuplicateFiles));
        if (!duplicateGroups.isEmpty()) {
            result.append("\n详细重复文件信息:\n");
            result.append("----------------------------------------\n");
            int groupIndex = 1;
            for (DuplicateGroup group : duplicateGroups) {
                result.append(String.format("第 %d 组 (哈希值: %s, 大小: %d 字节)\n",
                        groupIndex, group.hash(), group.size()));
                int fileIndex = 1;
                for (var file : group.fileMetas()) {
                    Path filePath = file.getPath();
                    result.append(String.format("  文件%d: %s\n", fileIndex, filePath.toAbsolutePath()));
                    fileIndex++;
                }
                result.append("\n");
                groupIndex++;
            }
        } else {
            result.append("\n没有发现重复文件\n");
        }
        result.append("检测完成!\n");
        return result.toString();
    }
    @Override
    protected void cancelled() {
        super.cancelled();
        duplicateFinder.shutdown();
        updateMessage("操作已被取消");
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\task\HashFileGenerationTask.java
package top.r3944realms.docchecktoolrefactored.ui.task;
import javafx.concurrent.Task;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.System;
import top.r3944realms.docchecktoolrefactored.ThreadPoolManager;
import top.r3944realms.docchecktoolrefactored.core.HashFileGenerator;
import top.r3944realms.docchecktoolrefactored.util.LoggerMarker;
import java.io.File;
import java.io.IOException;
import java.nio.file.Path;
import java.util.ArrayList;
import java.util.List;
import java.util.concurrent.*;
@Slf4j
public class HashFileGenerationTask extends Task<String> {
    private final HashFileGenerator generator;
    private final File finalOutputFile;
    private final List<File> folders;
    private ExecutorService executor;
    private Future<?> future;
    public HashFileGenerationTask(File finalOutputFile, List<File> folders) {
        this.finalOutputFile = finalOutputFile;
        this.folders = folders;
        this.generator = new HashFileGenerator();
    }
    @Override
    protected String call() throws Exception {
        log.info(LoggerMarker.DEBUG_MARKER, "开始执行哈希文件生成任务");
        updateMessage("开始生成哈希文件...");
        List<Path> folderPaths = folders.stream().map(File::toPath).collect(ArrayList::new,
                ArrayList::add,
                ArrayList::addAll);
        generator.setCallback((current, total) -> {
            updateProgress(current, total);
            updateMessage("处理文件: " + current + "/" + total);
            if (current % 5000 == 0 || current == total) {
                log.info(LoggerMarker.DEBUG_MARKER, "处理进度: {}/{}", current, total);
            }
        });
        executor = ThreadPoolManager.createPool("hash-file-generate-pool", 1);
        future = executor.submit(() -> {
            try {
                generator.generateHashFile(folderPaths, finalOutputFile.toPath());
            } catch (IOException | InterruptedException e) {
                throw new RuntimeException(e);
            }
        });
        try {
            long timeoutSeconds = System.getSetting().getTaskTimeout();
            future.get(timeoutSeconds, TimeUnit.SECONDS);
            log.info(LoggerMarker.DEBUG_MARKER, "哈希文件生成任务完成，输出文件: {}", finalOutputFile.getAbsolutePath());
            return "哈希列表文件已生成: " + finalOutputFile.getAbsolutePath();
        } catch (TimeoutException e) {
            String errorMsg = "哈希文件生成任务超时 (" + System.getSetting().getTaskTimeout() + "秒，请考虑在‘文件’-‘设置’里增加‘步骤任务超时时间’)";
            updateMessage(errorMsg);
            log.warn(LoggerMarker.DEBUG_MARKER, errorMsg);
            throw new RuntimeException(errorMsg, e);
        } catch (ExecutionException e) {
            String errorMsg = "哈希文件生成失败: " + e.getCause().getMessage();
            updateMessage(errorMsg);
            log.error(LoggerMarker.DEBUG_MARKER, errorMsg, e);
            throw new RuntimeException(errorMsg, e.getCause());
        } catch (InterruptedException e) {
            updateMessage("哈希文件生成任务被取消");
            log.info(LoggerMarker.DEBUG_MARKER, "哈希文件生成任务被取消");
            Thread.currentThread().interrupt();
            throw e;
        } finally {
            if (executor != null) {
                executor.shutdownNow();
            }
        }
    }
    @Override
    protected void cancelled() {
        super.cancelled();
        log.info(LoggerMarker.DEBUG_MARKER, "哈希文件生成任务已取消");
        updateMessage("正在取消哈希文件生成任务...");
        if (future != null && !future.isDone()) {
            future.cancel(true);
        }
        if (executor != null) {
            try {
                executor.shutdown();
                if (!executor.awaitTermination(2, TimeUnit.SECONDS)) {
                    executor.shutdownNow();
                    executor.awaitTermination(1, TimeUnit.SECONDS);
                }
            } catch (InterruptedException e) {
                executor.shutdownNow();
                Thread.currentThread().interrupt();
            }
        }
        updateMessage("哈希文件生成任务已取消");
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\utils\DialogUtil.java
package top.r3944realms.docchecktoolrefactored.ui.utils;
import javafx.application.Platform;
import javafx.scene.control.*;
import javafx.scene.image.Image;
import javafx.scene.layout.GridPane;
import javafx.scene.layout.Priority;
import javafx.stage.Stage;
import javafx.stage.Window;
import org.jetbrains.annotations.NotNull;
import top.r3944realms.docchecktoolrefactored.Main;
import java.util.Optional;
import java.util.Objects;
public class DialogUtil {
    private static final String DIALOG_CSS_PATH = Objects.requireNonNull(
            Main.class.getResource("/css/inner/dialog.css")
    ).toExternalForm();
    private static final Image DIALOG_ICON = new Image(
            Objects.requireNonNull(Main.class.getResourceAsStream("/img/icon.jpg"))
    );
    public static boolean showExitConfirmation(Window owner) {
        return showConfirmationDialog("确认退出", "您确定要退出程序吗？", "请确认您的操作");
    }
    public static boolean showCancelConfirmation(Window owner) {
        return showConfirmationDialog("确认取消", "您确定要取消该任务吗？", "请确认您的操作");
    }
    public static boolean showConfirmationDialog(String title, String header, String content) {
        Alert alert = new Alert(Alert.AlertType.CONFIRMATION);
        bindDialogCss(alert, Alert.AlertType.CONFIRMATION);
        setAlertIcon(alert);
        alert.setTitle(title);
        alert.setHeaderText(header);
        alert.setContentText(content);
        ButtonType yesButton = new ButtonType("是", ButtonBar.ButtonData.YES);
        ButtonType noButton = new ButtonType("否", ButtonBar.ButtonData.NO);
        alert.getButtonTypes().setAll(yesButton, noButton);
        Optional<ButtonType> result = alert.showAndWait();
        return result.isPresent() && result.get() == yesButton;
    }
    public static void showInformationDialog(String title, String header, String content) {
        Platform.runLater(() -> {
            Alert alert = createAlert(Alert.AlertType.INFORMATION, title, header, content);
            setAlertIcon(alert);
            alert.showAndWait();
        });
    }
    public static void showWarningDialog(String title, String header, String content) {
        Platform.runLater(() -> {
            Alert alert = createAlert(Alert.AlertType.WARNING, title, header, content);
            setAlertIcon(alert);
            alert.showAndWait();
        });
    }
    public static void showErrorDialog(String title, String header, String content) {
        Platform.runLater(() -> {
            Alert alert = createAlert(Alert.AlertType.ERROR, title, header, content);
            setAlertIcon(alert);
            alert.showAndWait();
        });
    }
    private static Alert createAlert(Alert.AlertType alertType, String title, String header, String content) {
        Alert alert = new Alert(alertType);
        bindDialogCss(alert, alertType);
        setAlertIcon(alert);
        alert.setTitle(title);
        alert.setHeaderText(header);
        if (content != null && content.length() > 100) {
            TextArea textArea = new TextArea(content);
            textArea.setEditable(false);
            textArea.setWrapText(true);
            textArea.setMaxWidth(Double.MAX_VALUE);
            textArea.setMaxHeight(Double.MAX_VALUE);
            textArea.getStyleClass().add("dialog-text-area");
            GridPane.setVgrow(textArea, Priority.ALWAYS);
            GridPane.setHgrow(textArea, Priority.ALWAYS);
            GridPane expContent = new GridPane();
            expContent.setMaxWidth(Double.MAX_VALUE);
            Label detailLabel = new Label("详细信息:");
            detailLabel.getStyleClass().add("dialog-detail-label");
            expContent.add(detailLabel, 0, 0);
            expContent.add(textArea, 0, 1);
            alert.getDialogPane().setContent(expContent);
            alert.getDialogPane().setPrefSize(600, 400);
        } else {
            alert.setContentText(content);
        }
        return alert;
    }
    public static void showDetailedErrorDialog(String title, String summary, String details) {
        Platform.runLater(() -> {
            Alert alert = new Alert(Alert.AlertType.ERROR);
            bindDialogCss(alert, Alert.AlertType.ERROR);
            setAlertIcon(alert);
            alert.setTitle(title);
            alert.setHeaderText(summary);
            TextArea textArea = new TextArea(details);
            textArea.setEditable(false);
            textArea.setWrapText(true);
            textArea.setMaxWidth(Double.MAX_VALUE);
            textArea.setMaxHeight(Double.MAX_VALUE);
            textArea.getStyleClass().add("dialog-text-area");
            GridPane.setVgrow(textArea, Priority.ALWAYS);
            GridPane.setHgrow(textArea, Priority.ALWAYS);
            GridPane expContent = new GridPane();
            expContent.setMaxWidth(Double.MAX_VALUE);
            Label errorLabel = new Label("错误详情:");
            errorLabel.getStyleClass().add("dialog-detail-label");
            expContent.add(errorLabel, 0, 0);
            expContent.add(textArea, 0, 1);
            alert.getDialogPane().setContent(expContent);
            alert.getDialogPane().setPrefSize(700, 500);
            alert.showAndWait();
        });
    }
    public static void showDetailedWarningDialog(String title, String summary, String details) {
        Platform.runLater(() -> {
            Alert alert = new Alert(Alert.AlertType.WARNING);
            bindDialogCss(alert, Alert.AlertType.WARNING);
            setAlertIcon(alert);
            alert.setTitle(title);
            alert.setHeaderText(summary);
            TextArea textArea = new TextArea(details);
            textArea.setEditable(false);
            textArea.setWrapText(true);
            textArea.setMaxWidth(Double.MAX_VALUE);
            textArea.setMaxHeight(Double.MAX_VALUE);
            textArea.getStyleClass().add("dialog-text-area");
            GridPane.setVgrow(textArea, Priority.ALWAYS);
            GridPane.setHgrow(textArea, Priority.ALWAYS);
            GridPane expContent = new GridPane();
            expContent.setMaxWidth(Double.MAX_VALUE);
            Label warningLabel = new Label("警告详情:");
            warningLabel.getStyleClass().add("dialog-detail-label");
            expContent.add(warningLabel, 0, 0);
            expContent.add(textArea, 0, 1);
            alert.getDialogPane().setContent(expContent);
            alert.getDialogPane().setPrefSize(700, 500);
            alert.showAndWait();
        });
    }
    public static void showDetailedInformationDialog(String title, String summary, String details) {
        Platform.runLater(() -> {
            Alert alert = new Alert(Alert.AlertType.INFORMATION);
            bindDialogCss(alert, Alert.AlertType.INFORMATION);
            setAlertIcon(alert);
            alert.setTitle(title);
            alert.setHeaderText(summary);
            TextArea textArea = new TextArea(details);
            textArea.setEditable(false);
            textArea.setWrapText(true);
            textArea.setMaxWidth(Double.MAX_VALUE);
            textArea.setMaxHeight(Double.MAX_VALUE);
            textArea.getStyleClass().add("dialog-text-area");
            GridPane.setVgrow(textArea, Priority.ALWAYS);
            GridPane.setHgrow(textArea, Priority.ALWAYS);
            GridPane expContent = new GridPane();
            expContent.setMaxWidth(Double.MAX_VALUE);
            Label infoLabel = new Label("详细信息:");
            infoLabel.getStyleClass().add("dialog-detail-label");
            expContent.add(infoLabel, 0, 0);
            expContent.add(textArea, 0, 1);
            alert.getDialogPane().setContent(expContent);
            alert.getDialogPane().setPrefSize(700, 500);
            alert.showAndWait();
        });
    }
    public static void showErrorDialog(String title, String content) {
        showErrorDialog(title, title, content);
    }
    public static void showWarningDialog(String title, String content) {
        showWarningDialog(title, title, content);
    }
    public static void showInformationDialog(String title, String content) {
        showInformationDialog(title, title, content);
    }
    private static void bindDialogCss(Alert alert, Alert.AlertType alertType) {
        DialogPane dialogPane = alert.getDialogPane();
        dialogPane.getStylesheets().add(DIALOG_CSS_PATH);
        switch (alertType) {
            case ERROR:
                dialogPane.getStyleClass().add("error");
                break;
            case WARNING:
                dialogPane.getStyleClass().add("warning");
                break;
            case INFORMATION:
                dialogPane.getStyleClass().add("information");
                break;
            case CONFIRMATION:
                dialogPane.getStyleClass().add("confirmation");
                break;
            default:
                break;
        }
        dialogPane.getStyleClass().add("dialog-pane");
    }
    private static void setAlertIcon(@NotNull Alert alert) {
        Platform.runLater(() -> {
            Stage alertStage = (Stage) alert.getDialogPane().getScene().getWindow();
            if (alertStage != null) {
                alertStage.getIcons().add(DIALOG_ICON);
            }
        });
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\ui\utils\ProgressBar.java
package top.r3944realms.docchecktoolrefactored.ui.utils;
import javafx.application.Platform;
import javafx.scene.Scene;
import javafx.scene.control.Button;
import javafx.scene.control.Label;
import javafx.scene.image.Image;
import javafx.scene.layout.VBox;
import javafx.stage.Modality;
import javafx.stage.Stage;
import javafx.stage.StageStyle;
import top.r3944realms.docchecktoolrefactored.Main;
import java.util.Objects;
import java.util.concurrent.atomic.AtomicBoolean;
public class ProgressBar {
    private Stage progressStage;
    private javafx.scene.control.ProgressBar progressBar;
    private Label messageLabel;
    private Button cancelButton;
    private final boolean isCancelable;
    private final AtomicBoolean cancelled = new AtomicBoolean(false);
    private Runnable onCancelCallback;
    private static final Image PROGRESS_ICON;
    private static final String PROGRESS_CSS;
    static {
        PROGRESS_ICON = new Image(Objects.requireNonNull(
                Main.class.getResourceAsStream("/img/logo256x.ico")
        ));
        PROGRESS_CSS = Objects.requireNonNull(
                Main.class.getResource("/css/inner/progress.css")
        ).toExternalForm();
    }
    public ProgressBar(boolean isCancelable) {
        this.isCancelable = isCancelable;
    }
    public ProgressBar() {
        this(true);
    }
    public void showProgress(Stage ownerStage, String title, String initialMessage) {
        Platform.runLater(() -> {
            progressStage = new Stage();
            progressStage.initOwner(ownerStage);
            progressStage.initStyle(StageStyle.UTILITY);
            progressStage.getIcons().add(PROGRESS_ICON);
            if (isCancelable) {
                progressStage.setOnCloseRequest(windowEvent -> {
                    if (!DialogUtil.showCancelConfirmation(progressStage.getOwner())) {
                        windowEvent.consume();
                    }
                    else {
                        cancelled.set(true);
                        if (onCancelCallback != null) {
                            onCancelCallback.run();
                        }
                        closeProgress();
                    }
                });
            }
            progressStage.initModality(Modality.APPLICATION_MODAL);
            progressStage.setTitle(title);
            progressStage.setResizable(false);
            progressBar = new javafx.scene.control.ProgressBar();
            progressBar.setPrefWidth(300);
            progressBar.setProgress(javafx.scene.control.ProgressBar.INDETERMINATE_PROGRESS);
            messageLabel = new Label(initialMessage);
            if (isCancelable) {
                cancelButton = new Button("取消");
                cancelButton.setOnAction(e -> {
                    cancelled.set(true);
                    if (onCancelCallback != null) {
                        onCancelCallback.run();
                    }
                    closeProgress();
                });
                if (onCancelCallback != null) {
                    cancelButton.setOnAction(e -> {
                        cancelled.set(true);
                        onCancelCallback.run();
                        closeProgress();
                    });
                }
            }
            VBox root = new VBox(15, messageLabel, progressBar);
            root.getStyleClass().add("vbox");
            if (isCancelable) {
                root.getChildren().add(cancelButton);
            }
            Scene scene = new Scene(root);
            scene.getStylesheets().add(PROGRESS_CSS);
            progressStage.setScene(scene);
            progressStage.sizeToScene();
            progressStage.centerOnScreen();
            progressStage.show();
        });
    }
    public void updateProgress(double progress, String message) {
        Platform.runLater(() -> {
            if (progressBar != null) {
                progressBar.setProgress(progress);
            }
            if (messageLabel != null) {
                messageLabel.setText(message);
            }
        });
    }
    public void closeProgress() {
        Platform.runLater(() -> {
            if (progressStage != null) {
                progressStage.close();
            }
        });
    }
    public boolean isCancelled() {
        return cancelled.get();
    }
    public static void showAndExecute(Stage ownerStage, String title, String initialMessage, CancellableTask task) {
        ProgressBar progressBar = new ProgressBar();
        progressBar.showProgress(ownerStage, title, initialMessage);
        new Thread(() -> {
            try {
                task.run(progressBar);
            } finally {
                progressBar.closeProgress();
            }
        }).start();
    }
    @FunctionalInterface
    public interface CancellableTask {
        void run(ProgressBar util);
    }
    public void setOnCancel(Runnable onCancel) {
        if (isCancelable) {
            if (cancelButton != null) {
                cancelButton.setOnAction(e -> {
                    cancelled.set(true);
                    if (onCancel != null) {
                        onCancel.run();
                    }
                    closeProgress();
                });
            } else {
                this.onCancelCallback = onCancel;
            }
        } else throw new UnsupportedOperationException("Cancellable task is not supported");
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\util\FileUtil.java
package top.r3944realms.docchecktoolrefactored.util;
import lombok.extern.slf4j.Slf4j;
import java.io.File;
import java.nio.file.NoSuchFileException;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.util.Arrays;
import java.util.List;
import java.util.Locale;
@Slf4j
public class FileUtil {
    public static String humanReadableByteCount(long bytes) {
        if (bytes < 0) throw new IllegalArgumentException("字节数不能为负数");
        if (bytes < 1024) return bytes + " B";
        int exp = (int) (Math.log(bytes) / Math.log(1024));
        String unit = "KMGTPE".charAt(exp-1) + "iB";
        return String.format(Locale.US,"%.1f %s", bytes / Math.pow(1024, exp), unit);
    }
    public static String getFileExtension(String filePath) throws NoSuchFileException {
        Path path = Paths.get(filePath).normalize();
        File file = path.toFile();
        if (!file.exists()) {
            log.error(LoggerMarker.TRACE_MARKER, "文件不存在: {}", filePath);
            throw new NoSuchFileException("文件不存在: " + filePath);
        }
        String fileName = path.getFileName().toString();
        int dotIndex = fileName.lastIndexOf('.');
        if (dotIndex == -1 || dotIndex == fileName.length() - 1) {
            throw new IllegalArgumentException("文件无有效扩展名: " + fileName);
        }
        return fileName.substring(dotIndex + 1).toLowerCase();
    }
    public static File fileCheckAndGet(String filePath) throws NoSuchFileException {
        return fileCheckAndGet(filePath, (String) null);
    }
    public static File fileCheckAndGet(String filePath, String... supportedFileExtensions)
            throws NoSuchFileException, IllegalArgumentException {
        Path path = Paths.get(filePath).normalize();
        File file = path.toFile();
        if (!file.exists()) {
            log.error(LoggerMarker.TRACE_MARKER, "文件不存在: {}", filePath);
            throw new NoSuchFileException("文件不存在: " + filePath);
        }
        if (supportedFileExtensions == null || supportedFileExtensions.length == 0) {
            return file;
        }
        String fileName = path.getFileName().toString();
        int dotIndex = fileName.lastIndexOf('.');
        if (dotIndex == -1 || dotIndex == fileName.length() - 1) {
            throw new IllegalArgumentException("文件无有效扩展名: " + fileName);
        }
        String fileExtension = fileName.substring(dotIndex + 1).toLowerCase();
        List<String> supportedExtensions = Arrays.stream(supportedFileExtensions)
                .map(String::toLowerCase)
                .toList();
        if (!supportedExtensions.contains(fileExtension)) {
            log.error(LoggerMarker.TRACE_MARKER, "不支持的文件格式: {}", fileExtension);
            throw new IllegalArgumentException("不支持的文件格式，预期: "
                    + supportedExtensions + "，实际: " + fileExtension);
        }
        return file;
    }
    public static boolean isValidFileName(String fileName) {
        if (fileName == null || fileName.isBlank()) return false;
        String invalidChars = "<>:\"/\\\\|?*";
        for (char c : invalidChars.toCharArray()) {
            if (fileName.indexOf(c) >= 0) return false;
        }
        List<String> reservedNames = Arrays.asList(
                "CON", "PRN", "AUX", "NUL",
                "COM1", "COM2", "COM3", "COM4", "COM5", "COM6", "COM7", "COM8", "COM9",
                "LPT1", "LPT2", "LPT3", "LPT4", "LPT5", "LPT6", "LPT7", "LPT8", "LPT9"
        );
        String upperName = fileName.toUpperCase(Locale.ROOT);
        String nameWithoutExt = upperName.contains(".") ? upperName.substring(0, upperName.indexOf('.')) : upperName;
        if (reservedNames.contains(nameWithoutExt)) return false;
        if (fileName.endsWith(" ") || fileName.endsWith(".")) return false;
        return true;
    }
    public static String sanitizeFileName(String fileName) {
        if (fileName == null || fileName.isBlank()) {
            return "untitled";
        }
        String sanitized = fileName.replaceAll("[<>:\"/\\\\|?*]", "_");
        sanitized = sanitized.replaceAll("[ \\.]+$", "");
        List<String> reservedNames = Arrays.asList(
                "CON", "PRN", "AUX", "NUL",
                "COM1", "COM2", "COM3", "COM4", "COM5", "COM6", "COM7", "COM8", "COM9",
                "LPT1", "LPT2", "LPT3", "LPT4", "LPT5", "LPT6", "LPT7", "LPT8", "LPT9"
        );
        String upperName = sanitized.toUpperCase(Locale.ROOT);
        String nameWithoutExt = upperName.contains(".") ? upperName.substring(0, upperName.indexOf('.')) : upperName;
        if (reservedNames.contains(nameWithoutExt)) {
            sanitized = "_" + sanitized;
        }
        if (sanitized.isBlank()) sanitized = "untitled";
        return sanitized;
    }
    public static String ensureValidFileName(String fileName) {
        if (isValidFileName(fileName)) {
            return fileName;
        }
        String sanitized = sanitizeFileName(fileName);
        log.warn(LoggerMarker.TRACE_MARKER, "非法文件名已修复: {} → {}", fileName, sanitized);
        return sanitized;
    }
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\util\LoggerMarker.java
package top.r3944realms.docchecktoolrefactored.util;
import org.slf4j.Marker;
import org.slf4j.MarkerFactory;
public class LoggerMarker {
    public static final Marker TRACE_MARKER = MarkerFactory.getMarker("TRACE");
    public static final Marker DEBUG_MARKER = MarkerFactory.getMarker("DEBUG");
    public static final Marker RELEASE_MARKER = MarkerFactory.getMarker("RELEASE");
}
// 文件: g:\op\docchecktoolrefactored\src\main\java\top\r3944realms\docchecktoolrefactored\util\StringUtil.java
package top.r3944realms.docchecktoolrefactored.util;
public class StringUtil {
    public static String NO_BUG = """
                                           _ooOoo_
                                          o8888888o
                                          88" . "88
                                          (| -_- |)
                                         O\\  =  /O
                                      ____/`---'\\____
                                    .'  \\\\|     |
                                   /  \\\\|||  :  |||
                                  /  _||||| -:- |||||-  \\
                                  |   | \\\\\\  -
                                  | \\_|  ''\\---/''  |   |
                                  \\  .-\\__  `-`  ___/-. /
                                ___`. .'  /--.--\\  `. . __
                             ."" '<  `.___\\_<|>_/___.'  >'"".
                            | | :  `- \\`.;`\\ _ /`;.`/ - ` : | |
                            \\  \\ `-.   \\_ __\\ /__ _/   .-` /  /
                       ======`-.____`-.___\\_____/___.-`____.-'======
                                          `=---='
                       ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
                                  佛祖保佑        永无BUG
            """;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\custom-tab.css
.tab {
    -fx-background-color: transparent;
    -fx-background-insets: 0;
    -fx-padding: 0;
    -fx-cursor: hand;
}
.tab .tab-container {
    -fx-background-color: #7BB0D9;
    -fx-shape: "M0,5 L65,5 L75,15 L65,25 L0,25 L10,15 Z";
    -fx-background-insets: 0;
    -fx-border-width: 0;
    -fx-padding: 8 25 8 20;
}
#startTab .tab-container {
    -fx-shape: "M0,5 L75,5 L85,15 L75,25 L0,25 Z";
    -fx-padding: 8 20 8 25;
}
#endTab .tab-container {
    -fx-shape: "M0,5 L65,5 L65,15 L65,25 L0,25 L10,15 Z";
    -fx-padding: 8 20 8 25;
}
.tab:selected,
.tab:selected:focused {
    -fx-background-color: transparent;
    -fx-background-insets: 0;
    -fx-border-width: 0;
    -fx-border-color: transparent;
}
.tab:selected .tab-container {
    -fx-background-color: #0063b0;
    -fx-effect: null;
}
.tab .tab-label {
    -fx-text-fill: #000000;
    -fx-font-size: 16px;
    -fx-alignment: CENTER;
    -fx-padding: 0 10 0 10;
    -fx-max-width: 100px;
    -fx-translate-x: 6px;
    -fx-text-overrun: ellipsis;
}
.tab:selected .tab-label {
    -fx-text-fill: #ffffff;
    -fx-font-weight: bold;
}
.tab-pane {
    -fx-tab-min-height: 30px;
    -fx-tab-min-width: 80px;
    -fx-background-color: transparent;
    -fx-focus-color: transparent;
    -fx-faint-focus-color: transparent;
}
.tab-pane > .tab-header-area > .headers-region > .tab {
    -fx-background-insets: 0 -15 0 0;
    -fx-min-width: 80px;
    -fx-pref-width: 180px;
    -fx-max-height: 300px;
}
.tab-pane > .tab-header-area > .headers-region > .tab.long-text-tab {
    -fx-background-insets: 0 -15 0 0;
    -fx-pref-width: 300px;
    -fx-max-height: 300px;
}
.context-menu {
    -fx-background-color: #ffffff;
    -fx-border-color: #b0b0b0;
    -fx-border-width: 1.5px;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-padding: 5px 0;
    -fx-effect: dropshadow(three-pass-box, rgba(0,0,0,0.2), 8, 0.2, 0, 2);
}
.context-menu .menu-item {
    -fx-background-color: transparent;
    -fx-padding: 8px 20px;
    -fx-cursor: hand;
    -fx-background-radius: 2px;
    -fx-border-width: 0;
}
.context-menu .menu-item:hover {
    -fx-background-color: #f0f0f0;
    -fx-text-fill: #333333;
}
.context-menu .menu-item:selected {
    -fx-background-color: #9b0e0e;
    -fx-text-fill: white;
}
.context-menu .menu-item .label {
    -fx-text-fill: #333333;
    -fx-font-size: 14px;
    -fx-font-weight: normal;
}
.context-menu .menu-item:selected .label {
    -fx-text-fill: white;
    -fx-font-weight: bold;
}
.context-menu .separator:horizontal .line {
    -fx-border-color: #e0e0e0;
    -fx-border-width: 1px;
    -fx-padding: 3px 0;
}
.tab-pane > .tab-header-area > .control-buttons-tab > .tab-down-button {
    -fx-background-color: #f5f5f5;
    -fx-background-radius: 0 3px 3px 0;
    -fx-padding: 5px 8px;
    -fx-border-color: #c0c0c0;
    -fx-border-width: 1px;
    -fx-border-radius: 0 3px 3px 0;
}
.tab-pane > .tab-header-area > .control-buttons-tab > .tab-down-button .arrow {
    -fx-background-color: #666666;
    -fx-shape: "M 0 0 L 5 5 L 10 0 Z";
    -fx-padding: 4px;
}
.tab-pane > .tab-header-area > .control-buttons-tab > .tab-down-button:hover {
    -fx-background-color: #e0e0e0;
    -fx-border-color: #a0a0a0;
}
.tab-pane > .tab-header-area > .control-buttons-tab > .tab-down-button:hover .arrow {
    -fx-background-color: #333333;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\inner\dialog.css
.dialog-pane {
    -fx-background-color: white;
    -fx-border-color: #DEE2E6;
    -fx-border-width: 1px;
    -fx-border-radius: 8px;
    -fx-background-radius: 8px;
    -fx-effect: dropshadow(gaussian, rgba(0,0,0,0.2), 10, 0, 0, 4);
    -fx-padding: 15px;
}
.dialog-pane .header-panel .label {
    -fx-font-family: "Microsoft YaHei", "SimHei", "sans-serif";
    -fx-font-size: 16px;
    -fx-font-weight: bold;
    -fx-text-fill: #212529;
    -fx-padding: 0 0 10px 0;
}
.dialog-pane .content.label {
    -fx-font-family: "Microsoft YaHei", "SimHei", "sans-serif";
    -fx-font-size: 14px;
    -fx-text-fill: #495057;
    -fx-padding: 5px 0 15px 0;
    -fx-wrap-text: true;
}
.dialog-pane .graphic-container .image-view {
    -fx-fit-width: 24px;
    -fx-fit-height: 24px;
    -fx-padding: 0 10px 0 0;
}
.dialog-pane .button-bar {
    -fx-spacing: 10px;
    -fx-padding: 10px 0 0 0;
    -fx-alignment: CENTER_RIGHT;
}
.dialog-pane .button {
    -fx-font-family: "Microsoft YaHei", "SimHei", "sans-serif";
    -fx-font-size: 13px;
    -fx-padding: 6px 16px;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-cursor: hand;
}
.dialog-pane .button:default {
    -fx-background-color: #0D6EFD;
    -fx-text-fill: white;
    -fx-border-color: #0D6EFD;
}
.dialog-pane .button:default:hover {
    -fx-background-color: #0B5ED7;
    -fx-border-color: #0A58CA;
}
.dialog-pane .content .grid-pane {
    -fx-hgap: 10px;
    -fx-vgap: 8px;
    -fx-alignment: CENTER_LEFT;
}
.dialog-pane .content .grid-pane .label {
    -fx-font-family: "Microsoft YaHei", "SimHei", "sans-serif";
    -fx-font-size: 14px;
    -fx-font-weight: 500;
    -fx-text-fill: #495057;
    -fx-padding: 2px 0;
}
.dialog-pane .content .grid-pane .text-area {
    -fx-font-family: "Consolas", "Monaco", monospace;
    -fx-font-size: 12px;
    -fx-text-fill: #212529;
    -fx-background-color: #F8F9FA;
    -fx-border-color: #DEE2E6;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-padding: 10px;
    -fx-wrap-text: true;
}
.dialog-pane .content .grid-pane .text-area:focused {
    -fx-border-color: #80BDFF;
    -fx-border-width: 1.5px;
    -fx-effect: none;
}
.dialog-pane .content .grid-pane .text-area .scroll-bar:vertical,
.dialog-pane .content .grid-pane .text-area .scroll-bar:horizontal {
    -fx-background-color: transparent;
}
.dialog-pane .content .grid-pane .text-area .scroll-bar:vertical .thumb,
.dialog-pane .content .grid-pane .text-area .scroll-bar:horizontal .thumb {
    -fx-background-color: #ADB5BD;
    -fx-background-radius: 4px;
}
.dialog-pane .content .grid-pane .text-area .scroll-bar:vertical .thumb:hover,
.dialog-pane .content .grid-pane .text-area .scroll-bar:horizontal .thumb:hover {
    -fx-background-color: #868E96;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\inner\progress.css
.vbox {
    -fx-background-color: white;
    -fx-border-color: #DEE2E6;
    -fx-border-radius: 8px;
    -fx-background-radius: 8px;
    -fx-padding: 20px;
}
.label {
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
    -fx-font-size: 14px;
    -fx-text-fill: #495057;
    -fx-wrap-text: true;
    -fx-prefWidth: 300px;
    -fx-alignment: center-left;
}
.progress-bar {
    -fx-pref-width: 300px;
    -fx-pref-height: 8px;
}
.progress-bar .track {
    -fx-background-color: #E9ECEF;
    -fx-background-radius: 4px;
    -fx-border-radius: 4px;
    -fx-border-width: 0;
}
.progress-bar .bar {
    -fx-background-color: #0D6EFD;
    -fx-background-radius: 4px;
    -fx-border-radius: 4px;
    -fx-background-insets: 0;
}
.progress-bar:indeterminate .bar {
    -fx-background-color: linear-gradient(
            to right,
            transparent 0%,
            #0D6EFD 50%,
            transparent 100%
    );
    -fx-background-size: 200% 100%;
    -fx-animation: progress-animation 1.5s infinite;
}
@keyframes progress-animation {
    0% {
        -fx-background-position: -200% 0;
    }
    100% {
        -fx-background-position: 200% 0;
    }
}
.button {
    -fx-background-color: #6C757D;
    -fx-text-fill: white;
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
    -fx-font-size: 13px;
    -fx-pref-width: 80px;
    -fx-pref-height: 30px;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-cursor: hand;
}
.button:hover {
    -fx-background-color: #5A6268;
}
.button:pressed {
    -fx-background-color: #495057;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\main.css
VBox {
    -fx-background-color: #F8F9FA;
    -fx-padding: 0;
    -fx-spacing: 0;
}
* {
    -fx-font-family: "Microsoft YaHei", "SimHei", "sans-serif";
}
MenuBar {
    -fx-background-color: #343A40;
    -fx-text-fill: white;
    -fx-pref-height: 36px;
}
Menu {
    -fx-text-fill: white;
    -fx-font-size: 14px;
    -fx-padding: 0 15px;
    -fx-cursor: hand;
}
Menu:hover {
    -fx-background-color: #495057;
}
MenuItem {
    -fx-background-color: white;
    -fx-text-fill: #212529;
    -fx-font-size: 13px;
    -fx-padding: 8px 25px;
}
MenuItem:hover {
    -fx-background-color: #E9ECEF;
    -fx-text-fill: #0D6EFD;
}
SeparatorMenuItem .line {
    -fx-background-color: #DEE2E6;
    -fx-pref-height: 1px;
}
TabPane {
    -fx-background-color: white;
    -fx-border-color: #DEE2E6;
    -fx-border-width: 1px 0;
    -fx-pref-height: 700px;
}
TabPane .tab-header-area {
    -fx-background-color: white;
    -fx-border-color: #DEE2E6;
    -fx-border-width: 0 0 1px 0;
}
Tab {
    -fx-background-color: transparent;
    -fx-text-fill: #6C757D;
    -fx-font-size: 15px;
    -fx-padding: 8px 25px;
    -fx-cursor: hand;
}
Tab:hover {
    -fx-text-fill: #0D6EFD;
}
Tab:selected {
    -fx-text-fill: #0D6EFD;
    -fx-underline: true;
    -fx-underline-color: #0D6EFD;
    -fx-underline-width: 2px;
}
TabPane .tab-content-area {
    -fx-background-color: white;
    -fx-padding: 20px;
}
Tab.long-text-tab {
    -fx-padding: 8px 20px;
    -fx-font-size: 14px;
}
Tab#startTab:selected,
Tab#endTab:selected {
    -fx-text-fill: #28A745;
    -fx-underline-color: #28A745;
}
HBox {
    -fx-background-color: white;
    -fx-padding: 0 20px;
}
Button {
    -fx-background-color: #0D6EFD;
    -fx-text-fill: white;
    -fx-font-size: 19px;
    -fx-font-weight: bold;
    -fx-border-radius: 6px;
    -fx-background-radius: 6px;
    -fx-cursor: hand;
    -fx-effect: dropshadow(gaussian, rgba(0,0,0,0.1), 5, 0, 0, 2);
}
Button:hover {
    -fx-background-color: #0B5ED7;
    -fx-effect: dropshadow(gaussian, rgba(0,0,0,0.2), 5, 0, 0, 2);
}
Button:pressed {
    -fx-background-color: #0A58CA;
    -fx-effect: none;
}
Button#prevB {
    -fx-background-color: #6C757D;
}
Button#prevB:hover {
    -fx-background-color: #5A6268;
}
Button#prevB:pressed {
    -fx-background-color: #495057;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\project-info-pane.css
.root {
    -fx-background-color: #F9FAFB;
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
}
Label {
    -fx-text-fill: #111827;
    -fx-font-size: 14px;
    -fx-font-weight: 500;
}
TextField {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-font-size: 14px;
    -fx-padding: 6px 8px;
    -fx-pref-height: 36px;
}
TextField:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-background-insets: 0;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
TextField:hover {
    -fx-border-color: #9CA3AF;
}
TextField:disabled {
    -fx-background-color: #F3F4F6;
    -fx-text-fill: #9CA3AF;
    -fx-border-color: #E5E7EB;
}
Button {
    -fx-background-color: #1A56DB;
    -fx-text-fill: #FFFFFF;
    -fx-font-size: 14px;
    -fx-font-weight: 500;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-cursor: hand;
}
Button:hover {
    -fx-background-color: #1E40AF;
}
Button:pressed {
    -fx-background-color: #1E3A8A;
}
Button:armed {
    -fx-effect: none;
}
#infoResetB {
    -fx-background-color: #FFFFFF;
    -fx-text-fill: #1A56DB;
    -fx-border-color: #1A56DB;
    -fx-border-width: 1px;
}
#infoResetB:hover {
    -fx-background-color: #EFF6FF;
}
GridPane {
    -fx-hgap: 16px;
    -fx-vgap: 12px;
}
.error {
    -fx-border-color: #DC2626 !important;
}
.read-only {
    -fx-background-color: #F3F4F6;
    -fx-cursor: default;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\setting.css
VBox {
    -fx-background-color: white;
    -fx-padding: 20px;
    -fx-spacing: 15px;
    -fx-border-color: #DEE2E6;
    -fx-border-width: 1px;
    -fx-border-radius: 8px;
    -fx-effect: dropshadow(gaussian, rgba(0,0,0,0.15), 8, 0, 0, 3);
}
* {
    -fx-font-family: "Microsoft YaHei", "SimHei", "sans-serif";
    -fx-font-size: 14px;
}
Label[text="设置"] {
    -fx-font-size: 21px;
    -fx-font-weight: bold;
    -fx-text-fill: #212529;
    -fx-padding: 5px 0 10px 0;
    -fx-border-color: #DEE2E6;
    -fx-border-width: 0 0 1px 0;
}
GridPane {
    -fx-hgap: 10px;
    -fx-vgap: 8px;
    -fx-alignment: CENTER_LEFT;
}
GridPane Label[text="秒"] {
    -fx-text-fill: #6C757D;
    -fx-alignment: CENTER_LEFT;
    -fx-padding: 0 0 0 5px;
}
Spinner {
    -fx-pref-width: 94px;
    -fx-border-color: #DEE2E6;
    -fx-border-radius: 4px;
    -fx-background-color: white;
}
Spinner:focused {
    -fx-border-color: #80BDFF;
    -fx-border-width: 2px;
    -fx-effect: none;
}
Spinner .increment-arrow-button,
Spinner .decrement-arrow-button {
    -fx-background-color: #F8F9FA;
    -fx-border-color: #DEE2E6;
    -fx-border-width: 0 0 0 1px;
}
Spinner .increment-arrow,
Spinner .decrement-arrow {
    -fx-background-color: #495057;
}
CheckBox {
    -fx-text-fill: #495057;
    -fx-padding: 5px 0;
    -fx-cursor: hand;
}
CheckBox:selected .box {
    -fx-background-color: #0D6EFD;
}
CheckBox:selected .mark {
    -fx-background-color: white;
}
Button#resetB {
    -fx-background-color: #F8F9FA;
    -fx-text-fill: #495057;
    -fx-border-color: #DEE2E6;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-pref-width: 120px;
    -fx-padding: 6px 12px;
    -fx-cursor: hand;
}
Button#resetB:hover {
    -fx-background-color: #E2E6EA;
    -fx-border-color: #D6D8DB;
}
Button#cancelB {
    -fx-background-color: white;
    -fx-text-fill: #495057;
    -fx-border-color: #DEE2E6;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-pref-width: 100px;
    -fx-padding: 6px 12px;
    -fx-cursor: hand;
}
Button#cancelB:hover {
    -fx-background-color: #F8F9FA;
}
Button#saveB {
    -fx-background-color: #0D6EFD;
    -fx-text-fill: white;
    -fx-border-color: #0D6EFD;
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-pref-width: 100px;
    -fx-padding: 6px 12px;
    -fx-cursor: hand;
}
Button#saveB:hover {
    -fx-background-color: #0B5ED7;
    -fx-border-color: #0A58CA;
}
Button#saveB:pressed {
    -fx-effect: none;
}
HBox {
    -fx-spacing: 15px;
    -fx-padding: 5px 0 0 0;
}
HBox[alignment="CENTER"] {
    -fx-padding: 5px 0 10px 0;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\step-1-pane.css
.root {
    -fx-background-color: #F9FAFB;
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
    -fx-font-size: 14px;
}
GridPane {
    -fx-hgap: 16px;
    -fx-vgap: 12px;
    -fx-alignment: TOP_LEFT;
}
Label {
    -fx-text-fill: #111827;
    -fx-font-weight: 500;
    -fx-padding: 4px 0;
}
Label[text="工作内容："],
Label[text="结果反馈："],
Label[text="载入文件夹："] {
    -fx-text-fill: #1A56DB;
    -fx-font-weight: 600;
}
TextField {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 8px 12px;
    -fx-pref-height: 36px;
    -fx-cursor: text;
}
TextField:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-background-insets: 0;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
TextField:hover {
    -fx-border-color: #9CA3AF;
}
TextField:disabled {
    -fx-background-color: #F3F4F6;
    -fx-text-fill: #9CA3AF;
    -fx-border-color: #E5E7EB;
}
TextArea {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 12px;
    -fx-font-size: 14px;
    -fx-wrap-text: true;
    -fx-line-spacing: 6px;
}
#result1TA {
    -fx-pref-height: 580px;
    -fx-background-color: #FCFCFD;
}
TextArea[text*="点击“选择文件夹”按钮"] {
    -fx-text-fill: #4B5563;
    -fx-background-color: #F9FAFB;
    -fx-border-color: #E5E7EB;
}
TextArea:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
Button {
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-font-size: 14px;
    -fx-font-weight: 500;
    -fx-padding: 8px 16px;
    -fx-cursor: hand;
    -fx-alignment: CENTER;
}
#start1B {
    -fx-background-color: #1A56DB;
    -fx-text-fill: #FFFFFF;
    -fx-pref-height: 44px;
}
#start1B:hover {
    -fx-background-color: #1E40AF;
}
#start1B:pressed {
    -fx-background-color: #1E3A8A;
}
#start1B:disabled {
    -fx-background-color: #94A3B8;
    -fx-cursor: default;
}
#selectLoadFolder1B {
    -fx-background-color: #FFFFFF;
    -fx-text-fill: #1A56DB;
    -fx-border-color: #1A56DB;
    -fx-border-width: 1px;
    -fx-pref-height: 36px;
}
#selectLoadFolder1B:hover {
    -fx-background-color: #EFF6FF;
}
#selectLoadFolder1B:pressed {
    -fx-background-color: #DBEAFE;
}
#cancel1B {
    -fx-background-color: #FFFFFF;
    -fx-text-fill: #DC2626;
    -fx-border-color: #DC2626;
    -fx-border-width: 1px;
    -fx-pref-height: 36px;
}
#cancel1B:hover {
    -fx-background-color: #FEF2F2;
}
#cancel1B:pressed {
    -fx-background-color: #FEE2E2;
}
.loading {
    -fx-background-color: #F3F4F6;
    -fx-cursor: wait;
}
.result-error {
    -fx-background-color: #DC2626;
    -fx-font-weight: 600;
}
.result-success {
    -fx-background-color: #059669;
    -fx-font-weight: 600;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\step-2-pane.css
.root {
    -fx-background-color: #F9FAFB;
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
    -fx-font-size: 14px;
}
GridPane {
    -fx-hgap: 16px;
    -fx-vgap: 12px;
    -fx-alignment: TOP_LEFT;
}
Label {
    -fx-text-fill: #111827;
    -fx-font-weight: 500;
    -fx-padding: 6px 0;
    -fx-pref-width: 100px;
}
Label[text="工作内容："],
Label[text="结果反馈："] {
    -fx-text-fill: #1A56DB;
    -fx-font-weight: 600;
    -fx-pref-width: 80px;
}
ChoiceBox {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 8px 12px;
    -fx-pref-height: 36px;
    -fx-cursor: hand;
}
ChoiceBox:hover {
    -fx-border-color: #9CA3AF;
}
ChoiceBox:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
ChoiceBox .context-menu {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-radius: 4px;
    -fx-padding: 4px 0;
}
ChoiceBox .menu-item {
    -fx-padding: 8px 16px;
    -fx-font-size: 14px;
}
ChoiceBox .menu-item:hover {
    -fx-background-color: #EFF6FF;
    -fx-text-fill: #1A56DB;
}
TextField {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 8px 12px;
    -fx-pref-height: 36px;
    -fx-cursor: text;
}
TextField:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-background-insets: 0;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
TextField:hover {
    -fx-border-color: #9CA3AF;
}
TextField:disabled {
    -fx-background-color: #F3F4F6;
    -fx-text-fill: #9CA3AF;
    -fx-border-color: #E5E7EB;
}
TextArea {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 12px;
    -fx-font-size: 14px;
    -fx-wrap-text: true;
    -fx-line-spacing: 6px;
    -fx-pref-height: 550px;
}
#result2TA {
    -fx-background-color: #FCFCFD;
    -fx-pref-width: 800px;
}
TextArea[text*="选择“页面级”"] {
    -fx-text-fill: #4B5563;
    -fx-background-color: #F9FAFB;
    -fx-border-color: #E5E7EB;
    -fx-pref-width: 400px;
}
TextArea:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
Button {
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-font-size: 14px;
    -fx-font-weight: 500;
    -fx-padding: 8px 16px;
    -fx-cursor: hand;
    -fx-alignment: CENTER;
    -fx-pref-height: 36px;
}
#start2B {
    -fx-background-color: #1A56DB;
    -fx-text-fill: #FFFFFF;
    -fx-pref-height: 44px;
    -fx-pref-width: 800px;
}
#start2B:hover {
    -fx-background-color: #1E40AF;
}
#start2B:pressed {
    -fx-background-color: #1E3A8A;
}
#start2B:disabled {
    -fx-background-color: #94A3B8;
    -fx-cursor: default;
}
#selectLoadCatalog2B,
#selectJPGFolder2B {
    -fx-background-color: #FFFFFF;
    -fx-text-fill: #1A56DB;
    -fx-border-color: #1A56DB;
    -fx-border-width: 1px;
}
#selectLoadCatalog2B:hover,
#selectJPGFolder2B:hover {
    -fx-background-color: #EFF6FF;
}
#selectLoadCatalog2B:pressed,
#selectJPGFolder2B:pressed {
    -fx-background-color: #DBEAFE;
}
#generateLogicalAddress2B,
#generatePhysicalAddress2B {
    -fx-background-color: #059669;
    -fx-text-fill: #FFFFFF;
}
#generateLogicalAddress2B:hover,
#generatePhysicalAddress2B:hover {
    -fx-background-color: #047857;
}
#generateLogicalAddress2B:pressed,
#generatePhysicalAddress2B:pressed {
    -fx-background-color: #065F46;
}
#generateLogicalAddress2B:disabled,
#generatePhysicalAddress2B:disabled {
    -fx-background-color: #6B7280;
    -fx-cursor: default;
}
.loading {
    -fx-background-color: #F3F4F6;
    -fx-cursor: wait;
}
.result-error {
    -fx-background-color: #DC2626;
    -fx-font-weight: 600;
}
.result-success {
    -fx-background-color: #059669;
    -fx-font-weight: 600;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\step-3456-pane.css
.root {
    -fx-background-color: #F9FAFB;
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
}
AnchorPane {
    -fx-padding: 24px;
}
TextArea {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-pref-width: 100%;
    -fx-pref-height: 100%;
    -fx-wrap-text: true;
    -fx-font-size: 18px;
    -fx-text-fill: #111827;
    -fx-line-spacing: 12px;
    -fx-letter-spacing: 0.5px;
    -fx-cursor: default;
    -fx-focus-traversable: false;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\css\step-7-pane.css
.root {
    -fx-background-color: #F9FAFB;
    -fx-font-family: "Microsoft YaHei", "SimHei", sans-serif;
    -fx-font-size: 14px;
}
GridPane {
    -fx-hgap: 12px;
    -fx-vgap: 16px;
    -fx-alignment: TOP_LEFT;
    -fx-padding: 10px;
}
Label {
    -fx-text-fill: #111827;
    -fx-font-weight: 500;
    -fx-pref-width: 120px;
}
Label[text*="将档案目录、哈希值列表文件"] {
    -fx-max-width: 100%;
    -fx-pref-width: 100%;
    -fx-wrap-text: true;
    -fx-text-alignment: CENTER;
    -fx-text-fill: #1A56DB;
    -fx-font-weight: 600;
    -fx-font-size: 140px;
}
Label[text="工作内容："],
Label[text="结果反馈："] {
    -fx-text-fill: #1A56DB;
    -fx-font-weight: 600;
    -fx-pref-width: 80px;
}
TextField {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 8px 12px;
    -fx-pref-height: 36px;
    -fx-cursor: text;
    -fx-hgrow: ALWAYS;
}
TextField:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
    -fx-background-insets: 0;
    -fx-effect: dropshadow(gaussian, rgba(26, 86, 219, 0.2), 4, 0, 0, 1);
}
TextField:hover {
    -fx-border-color: #9CA3AF;
}
TextField:disabled {
    -fx-background-color: #F3F4F6;
    -fx-text-fill: #9CA3AF;
    -fx-border-color: #E5E7EB;
}
TextArea {
    -fx-background-color: #FFFFFF;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-border-radius: 4px;
    -fx-text-fill: #111827;
    -fx-padding: 12px;
    -fx-font-size: 14px;
    -fx-wrap-text: true;
    -fx-line-spacing: 8px;
    -fx-pref-height: 580px;
}
#result7TA {
    -fx-background-color: #FCFCFD;
    -fx-pref-width: 600px;
}
TextArea[text*="对照《存储载体检查登记表》"] {
    -fx-text-fill: #4B5563;
    -fx-background-color: #F9FAFB;
    -fx-border-color: #E5E7EB;
    -fx-pref-width: 400px;
}
TextArea {
    -fx-cursor: default;
}
TextArea:focused {
    -fx-border-color: #1A56DB;
    -fx-border-width: 2px;
}
Button {
    -fx-border-radius: 4px;
    -fx-background-radius: 4px;
    -fx-font-size: 14px;
    -fx-font-weight: 500;
    -fx-padding: 8px 16px;
    -fx-cursor: hand;
    -fx-alignment: CENTER;
    -fx-pref-height: 36px;
}
#generateHashFile7B,
#caculateHash7B {
    -fx-background-color: #1A56DB;
    -fx-text-fill: #FFFFFF;
    -fx-pref-width: 160px;
}
#generateHashFile7B:hover,
#caculateHash7B:hover {
    -fx-background-color: #1E40AF;
}
#generateHashFile7B:pressed,
#caculateHash7B:pressed {
    -fx-background-color: #1E3A8A;
}
#generateHashFile7B:disabled,
#caculateHash7B:disabled {
    -fx-background-color: #94A3B8;
    -fx-cursor: default;
}
#selectLoadDigitalOutcomes7B,
#selectLoadCompressedFile7B {
    -fx-background-color: #FFFFFF;
    -fx-text-fill: #1A56DB;
    -fx-border-color: #1A56DB;
    -fx-border-width: 1px;
    -fx-pref-width: 100px;
}
#selectLoadDigitalOutcomes7B:hover,
#selectLoadCompressedFile7B:hover {
    -fx-background-color: #EFF6FF;
}
#selectLoadDigitalOutcomes7B:pressed,
#selectLoadCompressedFile7B:pressed {
    -fx-background-color: #DBEAFE;
}
#clearSelectedFoldersButton {
    -fx-background-color: #FFFFFF;
    -fx-text-fill: #6B7280;
    -fx-border-color: #E5E7EB;
    -fx-border-width: 1px;
    -fx-pref-width: 80px;
}
#clearSelectedFoldersButton:hover {
    -fx-background-color: #F3F4F6;
    -fx-text-fill: #111827;
}
#clearSelectedFoldersButton:pressed {
    -fx-background-color: #E5E7EB;
}
.loading {
    -fx-background-color: #F3F4F6;
    -fx-cursor: wait;
}
.success {
    -fx-background-color: #059669;
    -fx-font-weight: 600;
}
.error {
    -fx-background-color: #DC2626;
    -fx-font-weight: 600;
}
.package-highlight {
    -fx-background-color: #1A56DB;
    -fx-font-weight: 600;
}
// 文件: g:\op\docchecktoolrefactored\src\main\resources\logback.xml
<?xml version="1.0" encoding="UTF-8"?>
<configuration scan="true" scanPeriod="10 seconds">
    <property name="APP_NAME" value="DocCheckTool"/>
    <property name="LOG_HOME" value="${log.dir:-logs}"/>
    <property name="RELEASE_PATTERN" value="%d{yyyy-MM-dd HH:mm:ss} [%level] %msg%n"/>
    <property name="DEBUG_PATTERN" value="%d{yyyy-MM-dd HH:mm:ss.SSS} [%thread] %-5level %logger{80} - %msg%n"/>
    <property name="TRACKER_PATTERN" value="%d{yyyy-MM-dd HH:mm:ss.SSS} [%thread] %-5level %logger{80} - %msg%n"/>
    <contextName>${APP_NAME}</contextName>
    <appender name="STDOUT" class="ch.qos.logback.core.ConsoleAppender">
        <encoder charset="UTF-8" >
            <pattern>${DEBUG_PATTERN}</pattern>
        </encoder>
    </appender>
    <appender name="RELEASE_FILE" class="ch.qos.logback.core.rolling.RollingFileAppender">
        <file>${LOG_HOME}/release.log</file>
        <rollingPolicy class="ch.qos.logback.core.rolling.TimeBasedRollingPolicy">
            <fileNamePattern>${LOG_HOME}/release.%d{yyyy-MM-dd}.log</fileNamePattern>
            <maxHistory>7</maxHistory>
        </rollingPolicy>
        <filter class="ch.qos.logback.core.filter.EvaluatorFilter">
            <evaluator class="ch.qos.logback.classic.boolex.OnMarkerEvaluator">
                <marker>RELEASE</marker>
            </evaluator>
            <onMatch>ACCEPT</onMatch>
            <onMismatch>DENY</onMismatch>
        </filter>
        <encoder charset="UTF-8">
            <pattern>${RELEASE_PATTERN}</pattern>
        </encoder>
    </appender>
    <appender name="DEBUG_FILE" class="ch.qos.logback.core.rolling.RollingFileAppender">
        <file>${LOG_HOME}/debug/debug.log</file>
        <rollingPolicy class="ch.qos.logback.core.rolling.TimeBasedRollingPolicy">
            <fileNamePattern>${LOG_HOME}/debug/debug.%d{yyyy-MM-dd}.log</fileNamePattern>
            <maxHistory>7</maxHistory>
        </rollingPolicy>
        <filter class="ch.qos.logback.core.filter.EvaluatorFilter">
            <evaluator class="ch.qos.logback.classic.boolex.OnMarkerEvaluator">
                <marker>DEBUG</marker>
            </evaluator>
            <onMatch>ACCEPT</onMatch>
            <onMismatch>DENY</onMismatch>
        </filter>
        <encoder charset="UTF-8">
            <pattern>${DEBUG_PATTERN}</pattern>
        </encoder>
    </appender>
    <appender name="TRACKER_FILE" class="ch.qos.logback.core.rolling.RollingFileAppender">
        <file>${LOG_HOME}/debug/tracker.log</file>
        <rollingPolicy class="ch.qos.logback.core.rolling.TimeBasedRollingPolicy">
            <fileNamePattern>${LOG_HOME}/debug/tracker.%d{yyyy-MM-dd}.log</fileNamePattern>
            <maxHistory>7</maxHistory>
        </rollingPolicy>
        <filter class="ch.qos.logback.core.filter.EvaluatorFilter">
            <evaluator class="ch.qos.logback.classic.boolex.OnMarkerEvaluator">
                <marker>TRACE</marker>
            </evaluator>
            <onMatch>ACCEPT</onMatch>
            <onMismatch>DENY</onMismatch>
        </filter>
        <encoder charset="UTF-8">
            <pattern>${TRACKER_PATTERN}</pattern>
        </encoder>
    </appender>
    <logger name="log.release" level="INFO" additivity="false">
        <appender-ref ref="RELEASE_FILE"/>
        <appender-ref ref="STDOUT"/>
    </logger>
    <logger name="log.debug" level="DEBUG" additivity="false">
        <appender-ref ref="DEBUG_FILE"/>
        <appender-ref ref="STDOUT"/>
    </logger>
    <logger name="log.tracker" level="TRACE" additivity="false">
        <appender-ref ref="TRACKER_FILE"/>
        <appender-ref ref="STDOUT"/>
    </logger>
    <logger name="top.r3944realms.docchecktoolrefactored" level="DEBUG" additivity="false">
        <appender-ref ref="RELEASE_FILE"/>
        <appender-ref ref="DEBUG_FILE"/>
        <appender-ref ref="TRACKER_FILE"/>
        <appender-ref ref="STDOUT"/>
    </logger>
    <root level="INFO">
        <appender-ref ref="STDOUT"/>
    </root>
</configuration>
// 文件: g:\op\docchecktoolrefactored\src\test\java\top\r3944realms\docchecktoolrefactored\test\DuplicateFinderPerformanceTest.java
package top.r3944realms.docchecktoolrefactored.test;
import org.junit.jupiter.api.BeforeEach;
import org.junit.jupiter.api.Test;
import org.junit.jupiter.api.RepeatedTest;
import top.r3944realms.docchecktoolrefactored.core.DuplicateFinder;
import top.r3944realms.docchecktoolrefactored.core.FileHashCalculator;
import top.r3944realms.docchecktoolrefactored.io.scanner.FileScanner;
import top.r3944realms.docchecktoolrefactored.io.scanner.RobustParallelScanner;
import java.io.IOException;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.util.concurrent.TimeUnit;
import static org.junit.jupiter.api.Assertions.assertTrue;
public class DuplicateFinderPerformanceTest {
    private static final String TEST_PATH = "D:/测试数据/JPG";
    private FileScanner scanner;
    private FileHashCalculator hashCalculator;
    @BeforeEach
    void setUp() {
        scanner = new RobustParallelScanner(20);
        hashCalculator = FileHashCalculator.defaultInstance();
    }
    @RepeatedTest(5)
    void compareFinderPerformance() throws IOException {
        Path rootDir = Paths.get(TEST_PATH);
        long startWithoutPrecount = System.nanoTime();
        DuplicateFinder finderWithoutPrecount = new DuplicateFinder(scanner, hashCalculator, false);
        finderWithoutPrecount.findDuplicates(rootDir);
        long durationWithoutPrecount = System.nanoTime() - startWithoutPrecount;
        long startWithPrecount = System.nanoTime();
        DuplicateFinder finderWithPrecount = new DuplicateFinder(scanner, hashCalculator, true);
        finderWithPrecount.findDuplicates(rootDir);
        long durationWithPrecount = System.nanoTime() - startWithPrecount;
        long msWithout = TimeUnit.NANOSECONDS.toMillis(durationWithoutPrecount);
        long msWith = TimeUnit.NANOSECONDS.toMillis(durationWithPrecount);
        System.out.println("Without pre-counting: " + msWithout + " ms");
        System.out.println("With pre-counting: " + msWith + " ms");
    }
    @Test
    void verifySameResults() throws IOException {
        DuplicateFinder finder1 = new DuplicateFinder(scanner, hashCalculator, false);
        var result1 = finder1.findDuplicates(Paths.get(TEST_PATH));
        DuplicateFinder finder2 = new DuplicateFinder(scanner, hashCalculator, true);
        var result2 = finder2.findDuplicates(Paths.get(TEST_PATH));
    }
}
// 文件: g:\op\docchecktoolrefactored\src\test\java\top\r3944realms\docchecktoolrefactored\test\DuplicateTest.java
package top.r3944realms.docchecktoolrefactored.test;
import lombok.extern.slf4j.Slf4j;
import top.r3944realms.docchecktoolrefactored.core.DuplicateFinder;
import top.r3944realms.docchecktoolrefactored.core.FileHashCalculator;
import top.r3944realms.docchecktoolrefactored.io.scanner.FileScanner;
import top.r3944realms.docchecktoolrefactored.io.scanner.RobustParallelScanner;
import top.r3944realms.docchecktoolrefactored.model.DuplicateGroup;
import java.io.IOException;
import java.nio.file.Paths;
import java.util.List;
@Slf4j
public class DuplicateTest {
    public static void main(String[] args) throws IOException {
        FileScanner scanner1 = new RobustParallelScanner(20);
        FileHashCalculator hashCalculator1 = FileHashCalculator.defaultInstance();
        FileScanner scanner2 = new RobustParallelScanner(20);
        FileHashCalculator hashCalculator2 = FileHashCalculator.defaultInstance();
        DuplicateFinder finder = new DuplicateFinder(scanner1, hashCalculator1);
        DuplicateFinder finder2 = new DuplicateFinder(scanner2, hashCalculator2, true);
        List<DuplicateGroup> duplicates = finder.findDuplicates(Paths.get("H:\\nw0\\newworld(1)(1)"));
        duplicates.forEach(group -> {
            log.info("发现重复文件组({} bytes):", group.size());
            group.fileMetas().forEach(file ->
                    log.info("  {}", file.getPath())
            );
        });
    }
}
// 文件: g:\op\docchecktoolrefactored\src\test\java\top\r3944realms\docchecktoolrefactored\test\ParallelFileScannerTest.java
package top.r3944realms.docchecktoolrefactored.test;
import lombok.extern.slf4j.Slf4j;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.util.List;
@Slf4j
public class ParallelFileScannerTest {
    public static void main(String[] args) throws IOException {
       test1(Path.of("D:/测试数据/JPG"));
    }
    private static void test1(Path rootPath) throws IOException {
        @SuppressWarnings("resource") List<Path> files = Files.walk(rootPath)
                .peek(p -> log.trace("visiting: {}", p))
                .parallel()
                .filter(p -> {
                    boolean isRegular = Files.isRegularFile(p);
                    if (!isRegular) {
                        log.debug("Skip non-regular : {} ", p);
                    }
                    return isRegular;
                })
                .peek(p -> log.trace("Found file: {}", p))
                .toList();
        if (files.isEmpty()) {
            log.warn("No files found in directory: {}", rootPath);
        } else log.debug("Found {} files in {}", files.size(), rootPath);
    }
}
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