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	// Код аналізу контенту

package org.myorg;

import java.io.*;

import java.util.*;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.filecache.DistributedCache;

import org.apache.hadoop.conf.*;

import org.apache.hadoop.io.*;

import org.apache.hadoop.mapred.*;

import org.apache.hadoop.util.*;

public class ContentCount extends Configured implements Tool {

   public static class Map extends MapReduceBase 

implements Mapper<LongWritable, Text, Text, IntWritable> {

     static enum Counters { INPUT_Contents }

     private final static IntWritable one = new IntWritable(1);

     private Text cintent = new Text();

     private boolean caseSensitive = true;

     private Set<String> patternsToSkip = new HashSet<String>();

     private long numRecords = 0;

     private String inputFile;

     public void configure(JobConf job) {

       caseSensitive = job.getBoolean("contentcount.case.sensitive", true);

       inputFile = job.get("map.input.file");

       if (job.getBoolean("contentcount.skip.patterns", false)) {

         Path[] patternsFiles = new Path[0];

         try {

           patternsFiles = DistributedCache.getLocalCacheFiles(job);

         } catch (IOException ioe) {

           System.err.println("Caught exception while getting cached files: " +

 StringUtils.stringifyException(ioe));

         }

         for (Path patternsFile : patternsFiles) {

           parseSkipFile(patternsFile);

         }

       }

     }

     private void parseSkipFile(Path patternsFile) {

       try {

         BufferedReader fis = new BufferedReader(new FileReader(patternsFile.toString()));

         String pattern = null;

         while ((pattern = fis.readLine()) != null) {

           patternsToSkip.add(pattern);

         }

       } catch (IOException ioe) {

         System.err.println("Caught exception while parsing the cached file '" 

+ patternsFile + "' : " + StringUtils.stringifyException(ioe));

       }

     }

     public void map(LongWritable key, Text value, 

OutputCollector<Text, IntWritable> output, Reporter reporter) 

throws IOException {

   String line = (caseSensitive) ? value.toString() : value.toString().toLowerCase();

       for (String pattern : patternsToSkip) {

         line = line.replaceAll(pattern, "");

       }

       StringTokenizer tokenizer = new StringTokenizer(line);

       while (tokenizer.hasMoreTokens()) {

         content.set(tokenizer.nextToken());

         output.collect(content, one);

         reporter.incrCounter(Counters.INPUT_WORDS, 1);

       }

       if ((++numRecords % 100) == 0) {

         reporter.setStatus("Finished processing " + numRecords + " records "

 + "from the input file: " + inputFile);

       }

     }

   }

   public static class Reduce extends MapReduceBase 

implements Reducer<Text, IntWritable, Text, IntWritable> {

     public void reduce(Text key, Iterator<IntWritable> 

values, OutputCollector<Text, IntWritable> output, Reporter reporter) 

throws IOException {

       int sum = 0;

       while (values.hasNext()) {

         sum += values.next().get();

       }

       output.collect(key, new IntWritable(sum));

     }

   }

   public int run(String[] args) throws Exception {

     JobConf conf = new JobConf(getConf(), ContentCount.class);

     conf.setJobName("contentcount");

     conf.setOutputKeyClass(Text.class);

     conf.setOutputValueClass(IntWritable.class);

     conf.setMapperClass(Map.class);

     conf.setCombinerClass(Reduce.class);

     conf.setReducerClass(Reduce.class);

     conf.setInputFormat(TextInputFormat.class);

     conf.setOutputFormat(TextOutputFormat.class);

     List<String> other_args = new ArrayList<String>();

     for (int i=0; i < args.length; ++i) {

       if ("-skip".equals(args[i])) {

         DistributedCache.addCacheFile(new Path(args[++i]).toUri(), conf);

         conf.setBoolean("contentcount.skip.patterns", true);

       } else {

         other_args.add(args[i]);

       }

     }

     FileInputFormat.setInputPaths(conf, new Path(other_args.get(0)));

     FileOutputFormat.setOutputPath(conf, new Path(other_args.get(1)));

     JobClient.runJob(conf);

     return 0;

   }

   public static void main(String[] args) throws Exception {

     int res = ToolRunner.run(new Configuration(), new ContentCount(), args);

     System.exit(res);

// Використання параметру coldStartStrategy

package org.apache.spark.examples.ml;

import org.apache.spark.sql.Dataset;

import org.apache.spark.sql.Row;

import org.apache.spark.sql.SparkSession;

// $example on$

import java.io.Serializable;
import org.apache.spark.api.java.JavaRDD;

import org.apache.spark.ml.evaluation.RegressionEvaluator;

import org.apache.spark.ml.recommendation.ALS;

import org.apache.spark.ml.recommendation.ALSModel;

// $example off$

public class JavaALSE {

  // $example on$

  public static class Rating implements Serializable {

    private int userId;

    private int productId;

    private float rating;

    private long timestamp;

    public Rating() {}

    public Rating(int userId, int productId, float rating, long timestamp) {

      this.userId = userId;

      this.movieId = productId;

      this.rating = rating;

      this.timestamp = timestamp;

    }

    public int getUserId() {

      return userId;

    }

    public int getProductId() {

      return productId;

    }

    public float getRating() {

      return rating;

    }

    public long getTimestamp() {

      return timestamp;

    }

    public static Rating parseRating(String str) {

      String[] fields = str.split("::");

      if (fields.length != 4) {

        throw new IllegalArgumentException("Each line must contain 4 fields");

      }

      int userId = Integer.parseInt(fields[0]);

      int movie productId = Integer.parseInt(fields[1]);

      float rating = Float.parseFloat(fields[2]);

      long timestamp = Long.parseLong(fields[3]);

      return new Rating(userId, movieId, rating, timestamp);

    }

  }

  // $example off$

  public static void main(String[] args) {

    SparkSession spark = SparkSession

      .builder()

      .appName("JavaALSExample")

      .getOrCreate();

    // $example on$

    JavaRDD<Rating> ratingsRDD = spark

      .read().textFile("data/mllib/als/sample_movielens_ratings.txt").javaRDD()

      .map(Rating::parseRating);

    Dataset<Row> ratings = spark.createDataFrame(ratingsRDD, Rating.class);

    Dataset<Row>[] splits = ratings.randomSplit(new double[]{0.8, 0.2});

    Dataset<Row> training = splits[0];

    Dataset<Row> test = splits[1];

    // Build the recommendation model using ALS on the training data

    ALS als = new ALS()

      .setMaxIter(5)

      .setRegParam(0.01)

      .setUserCol("userId")

      .setItemCol("productId")

      .setRatingCol("rating");

    ALSModel model = als.fit(training);

    // Evaluate the model by computing the RMSE on the test data

    // Note we set cold start strategy to 'drop' to ensure we don't get NaN evaluation metrics

    model.setColdStartStrategy("drop");

    Dataset<Row> predictions = model.transform(test);

    RegressionEvaluator evaluator = new RegressionEvaluator()

      .setMetricName("rmse")

      .setLabelCol("rating")

      .setPredictionCol("prediction");

    double rmse = evaluator.evaluate(predictions);

    System.out.println("Root-mean-square error = " + rmse);

    // Generate top 10 movie recommendations for each user

    Dataset<Row> userRecs = model.recommendForAllUsers(10);

    // Generate top 10 user recommendations for each product

    Dataset<Row> productRecs = model.recommendForAllItems(10);

    // Generate top 10 productrecommendations for a specified set of users

    Dataset<Row> users = ratings.select(als.getUserCol()).distinct().limit(3);

    Dataset<Row> userSubsetRecs = model.recommendForUserSubset(users, 10);

    // Generate top 10 user recommendations for a specified set of product

    Dataset<Row> movies = ratings.select(als.getItemCol()).distinct().limit(3);

    Dataset<Row> movieSubSetRecs = model.recommendForItemSubset(movies, 10);

    // $example off$

    userRecs.show();

    productRecs.show();

    userSubsetRecs.show();

    movieSubSetRecs.show();

    spark.stop();

  }

}

package org.apache.spark.examples.mllib;

import org.apache.spark.SparkConf;

import org.apache.spark.api.java.JavaRDD;

import org.apache.spark.api.java.JavaSparkContext;

import org.apache.spark.api.java.function.Function;

import org.apache.spark.mllib.recommendation.ALS;

import org.apache.spark.mllib.recommendation.MatrixFactorizationModel;

import org.apache.spark.mllib.recommendation.Rating;

import java.util.Arrays;

import java.util.regex.Pattern;

import scala.Tuple2;

/**

 * Example using MLlib ALS from Java.

 */

public final class JavaALS {

  static class ParseRating implements Function<String, Rating> {

    private static final Pattern COMMA = Pattern.compile(",");

    @Override

    public Rating call(String line) {

      String[] tok = COMMA.split(line);

      int x = Integer.parseInt(tok[0]);

      int y = Integer.parseInt(tok[1]);

      double rating = Double.parseDouble(tok[2]);

      return new Rating(x, y, rating);

    }

  }

  static class FeaturesToString implements Function<Tuple2<Object, double[]>, String> {

    @Override

    public String call(Tuple2<Object, double[]> element) {

      return element._1() + "," + Arrays.toString(element._2());

    }

  }

  public static void main(String[] args) {

    if (args.length < 4) {

      System.err.println(

        "Usage: JavaALS <ratings_file> <rank> <iterations> <output_dir> [<blocks>]");

      System.exit(1);

    }

    SparkConf sparkConf = new SparkConf().setAppName("JavaALS");

    int rank = Integer.parseInt(args[1]);

    int iterations = Integer.parseInt(args[2]);

    String outputDir = args[3];

    int blocks = -1;

    if (args.length == 5) {

      blocks = Integer.parseInt(args[4]);

    }

    JavaSparkContext sc = new JavaSparkContext(sparkConf);

    JavaRDD<String> lines = sc.textFile(args[0]);

    JavaRDD<Rating> ratings = lines.map(new ParseRating());

    MatrixFactorizationModel model = ALS.train(ratings.rdd(), rank, iterations, 0.01, blocks);

    model.userFeatures().toJavaRDD().map(new FeaturesToString()).saveAsTextFile(

        outputDir + "/userFeatures");

    model.productFeatures().toJavaRDD().map(new FeaturesToString()).saveAsTextFile(

        outputDir + "/productFeatures");

    System.out.println("Final user/product features written to " + outputDir);

    sc.stop();

  }

}

// Програмний код функції реєстрації

@Service
public class SecurityServiceImpl implements SecurityService {

@Autowired

private AuthenticationManager authenticationManager;

@Autowired

private UserDetailsService userDetailsService;

private static final Logger logger = LoggerFactory.getLogger(SecurityServiceImpl.class);

    @Override

    public String findLoggedInLogin() {

        Object userDetails = SecurityContextHolder.getContext().getAuthentication().getDetails();

        if (userDetails instanceof UserDetails) {

            return ((UserDetails) userDetails).getUsername();

        }

        return null;

    }

    @Override

    public void autologin(String username, String password) {

        UserDetails userDetails = userDetailsService.loadUserByUsername(username);

        UsernamePasswordAuthenticationToken usernamePasswordAuthenticationToken = new UsernamePasswordAuthenticationToken(userDetails, password, userDetails.getAuthorities());

     authenticationManager.authenticate(usernamePasswordAuthenticationToken);

        if (usernamePasswordAuthenticationToken.isAuthenticated()) {     SecurityContextHolder.getContext().setAuthentication(usernamePasswordAuthenticationToken);

            logger.debug(String.format("Auto login %s successfully!", username));

        }

    }

}

// Програмний код функції валідатору
package net.proselyte.springsecurityapp.validator;

import net.proselyte.springsecurityapp.model.User;

import net.proselyte.springsecurityapp.service.UserService;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.stereotype.Component;

import org.springframework.validation.Errors;

import org.springframework.validation.ValidationUtils;

import org.springframework.validation.Validator;

@Component

public class UserValidator implements Validator {

    @Autowired

    private UserService userService;

    @Override

    public boolean supports(Class<?> aClass) {

        return User.class.equals(aClass);

    }

    @Override

    public void validate(Object o, Errors errors) {

        User user = (User) o;

        ValidationUtils.rejectIfEmptyOrWhitespace(errors, "username", "Required");

        if (user.getUsername().length() < 8 || user.getUsername().length() > 32) {

            errors.rejectValue("username", "Size.userForm.username");

        }

        if (userService.findByUsername(user.getUsername()) != null) {

            errors.rejectValue("username", "Duplicate.userForm.username");

        }

        ValidationUtils.rejectIfEmptyOrWhitespace(errors, "password", "Required");

        if (user.getPassword().length() < 8 || user.getPassword().length() > 32) {

            errors.rejectValue("password", "Size.userForm.password");

        }

        if (!user.getConfirmPassword().equals(user.getPassword())) {

            errors.rejectValue("confirmPassword", "Different.userForm.password");

        }

    }

}
// GenreFilter можно использовать для извлечения фильмов в указанном жанре в параметре метода.

public class GenreFilter implements Filter {

    private String myGenre;

    public GenreFilter (String genre) {

        myGenre = genre;

    }

    @Override

    public boolean satisfies(String id) {

        return MovieDatabase.getGenres(id).contains(myGenre);

    }

}
// Програмна реалізація методу рекомендацій
// getItemsToRate використовується для надання користувачам 20 випадково 
// выбранних айтемів MovieDatabase.  Наступна інформація використовується 
// порівняння оцінок користувачів з оцінками інших користувачів та давати 
// персональні рекомендації. Метод printRecommendationsFor використовується

// для друку таблиці з рекомендованими фільмами на основі рейтингів
// користувачів.
import java.util.*;

public class RecommendationRunner implements Recommender {

    public ArrayList<String> getItemsToRate () {

        ArrayList<String> itemsToRate = new ArrayList<String> ();

        ArrayList<String> movies = MovieDatabase.filterBy(new TrueFilter());

        for (int i=0; i < 20; i++) {

            Random rand = new Random();

            int random = rand.nextInt(movies.size());

            if (! itemsToRate.contains(movies.get(random))) {

                itemsToRate.add(movies.get(random));

            }

        }

        return itemsToRate;

    }

    public void printRecommendationsFor (String webRaterID) {

        FourthRatings fourthRatings = new FourthRatings ();

        MovieDatabase.initialize("ratedmoviesfull");

        RaterDatabase.initialize("ratings");

        System.out.println("<p>Read data for " + Integer.toString(RaterDatabase.size()) + " raters</p>");

        System.out.println("<p>Read data for " + Integer.toString(MovieDatabase.size()) + " movies</p>");

        int numSimilarRaters = 50; // variable

        int minNumOfRatings = 5; // variable

        ArrayList<Rating> similarRatings = fourthRatings.getSimilarRatings(webRaterID, numSimilarRaters, minNumOfRatings);

        if (similarRatings.size() == 0) {

            System.out.println("No matching movies were found");

        } else {

            String header = ("<table> <tr> <th>Movie Title</th> <th>Rating Value</th>  <th>Genres</th> </tr>");

            String body = "";

            for (Rating rating : similarRatings) {

                body += "<tr> <td>" + MovieDatabase.getTitle(rating.getItem()) + "</td> <td>" 

                + Double.toString(rating.getValue()) + "</td> <td>" + MovieDatabase.getGenres(rating.getItem())

                + "</td> </tr> ";

            }

            System.out.println(header  + body + "</table>");

        }

    }

}
// Клас SecondRatings містить різні методи для добування інформації з відповідних ArrayLists.
import java.util.*;

public class SecondRatings {

    private ArrayList<Movie> myMovies;

    private ArrayList<Rater> myRaters;

    public SecondRatings() {

        // default constructor

        this("ratedmoviesfull.csv", "ratings.csv");

    }

    public SecondRatings (String moviefile, String ratingsfile) {

        FirstRatings firstRatings = new FirstRatings ();

        myMovies = firstRatings.loadMovies(moviefile);

        myRaters = firstRatings.loadRaters(ratingsfile);

    }

    public int getMovieSize () {

        return myMovies.size();

    }

    public int getRaterSize () {

        return myRaters.size();

    }

    private double getAverageByID (String id, int minimalRaters) {

        double sum = 0.0;

        int count = 0;

        for (Rater rater : myRaters) {

            if (rater.hasRating(id)) {

                sum += rater.getRating(id);

                count += 1;

            }

        }

        if (count >= minimalRaters) {

            return sum / count;

        } else {

            return 0.0;

        }

    }

    public ArrayList<Rating> getAverageRatings (int minimalRaters) {

        ArrayList<Rating> averageRatings = new ArrayList<Rating> ();

        for (Movie movie : myMovies) {

            String movieID = movie.getID();

            double average = Math.round(getAverageByID(movieID, minimalRaters) * 100.0) / 100.0;

            if (average != 0.0) {

                Rating rating = new Rating (movieID, average);

                averageRatings.add(rating);

            }

        }

        return averageRatings;

    }

    public String getTitle (String id) {

        String title = null;

        for (Movie movie : myMovies) {

            if (movie.getID().equals(id)) {

                title = movie.getTitle();

            }

        }

        if (title != null) {

            return title;

        } else {

            return "No movie with such ID was found.";

        }

    }

    public String getID (String title) {

        String movieID = null;

        for (Movie movie : myMovies) {

            if (movie.getTitle().equals(title)) {

                movieID = movie.getID();

            }

        }

        if (movieID != null) {

            return movieID;

        } else {

            return "NO SUCH TITLE.";

        }

    }

}
// Клас ThirdRatings містить 2 методи, які можна використовувати для отримання середніх оцінок. (З фільтрами / без), а також з додатковими допоміжними методами. getAverageRatings і getAverageRatingsByFilter використовуються для пошуку фільмів, для яких потрібно кількість оцінок, а у випадку з getAverageRatingsByFilter може бути відфільтровано з використанням діапазону фільтрів.
import java.util.*;

public class ThirdRatings {

    private ArrayList<Rater> myRaters;

    public ThirdRatings () {

        // default constructor

        this("ratings.csv");

    }

    public ThirdRatings (String ratingsfile) {

        FirstRatings firstRatings = new FirstRatings ();

        myRaters = firstRatings.loadRaters(ratingsfile);

    }

    public int getRaterSize () {

        return myRaters.size();

    }

    private double getAverageByID (String id, int minimalRaters) {

        double sum = 0.0;

        int count = 0;

        for (Rater rater : myRaters) {

            if (rater.hasRating(id)) {

                sum += rater.getRating(id);

                count += 1;

            }

        }

        if (count >= minimalRaters) {

            return sum / count;

        } else {

            return 0.0;

        }

    }

    public ArrayList<Rating> getAverageRatings (int minimalRaters) {

        ArrayList<String> movies = MovieDatabase.filterBy(new TrueFilter());

        ArrayList<Rating> averageRatings = new ArrayList<Rating> ();

        for (String movieID : movies) {

            double average = Math.round(getAverageByID(movieID, minimalRaters) * 100.0) / 100.0;

            if (average != 0.0) {

                Rating rating = new Rating (movieID, average);

                averageRatings.add(rating);

            }

        }

        return averageRatings;

    }

    public ArrayList<Rating> getAverageRatingsByFilter (int minimalRaters, Filter filterCriteria) {

        ArrayList<Rating> averageRatings = new ArrayList<Rating> ();

        ArrayList<String> filteredMovies = MovieDatabase.filterBy(filterCriteria);

        for (String movieID : filteredMovies) {

            double average = Math.round(getAverageByID(movieID, minimalRaters) * 100.0) / 100.0;

            if (average != 0.0) {

                Rating rating = new Rating (movieID, average);

                averageRatings.add(rating);

            }

        }

        return averageRatings;

    }

}
//  Клас MovieRunnerSimilarRatings містить різні тести для методів з FourthRatings.
import java.util.*;

public class MovieRunnerSimilarRatings {

    public void printAverageRatings () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        int minNumOfRatings = 35; // variable

        ArrayList<Rating> averageRatings = fourthRatings.getAverageRatings(minNumOfRatings);

        System.out.println("There are " + averageRatings.size() + " movies with " +

        minNumOfRatings + " or more rating(s) :");

        Collections.sort(averageRatings);

        for (Rating rating : averageRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getTitle(rating.getItem()));

        }

    }

    public void printAverageRatingsByYearAfterAndGenre () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        int year = 1990; // variable

        YearAfterFilter yaf = new YearAfterFilter (year);

        String genre = "Drama"; // variable

        GenreFilter gf = new GenreFilter (genre);

        AllFilters af = new AllFilters();

        af.addFilter(yaf);

        af.addFilter(gf);

        int minNumOfRatings = 8; // variable

        ArrayList<Rating> avgRatings = fourthRatings.getAverageRatingsByFilter(minNumOfRatings, af);

        System.out.println("There is(are) " + avgRatings.size() + " movie(s)  in genre of \""

        + genre + "\" that was(were) directed after " + year + " with " + minNumOfRatings 

        + " or more rating(s) :");

        Collections.sort(avgRatings);

        for (Rating rating : avgRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getYear(rating.getItem())

            + " " + MovieDatabase.getTitle(rating.getItem()));

            System.out.println("Genre : " + MovieDatabase.getGenres(rating.getItem()));

        }

    }

    public void printSimilarRatings () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        String id = "71"; // variable

        int numSimilarRaters = 20; // variable

        int minimalRaters = 5; // variable

        ArrayList<Rating> similarRatings = fourthRatings.getSimilarRatings(id, numSimilarRaters, minimalRaters);

        System.out.println("There is(are) " + similarRatings.size() + " movie(s) that is(are) " 

        + "recommended for the rater with ID " + id + " with " + minimalRaters

        + " or more rating(s). " + numSimilarRaters + " closest raters were considered.");

        for (Rating rating : similarRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getTitle(rating.getItem()));

        }

    }

    public void printSimilarRatingsByGenre () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        String genre = "Mystery"; // variable

        GenreFilter gf = new GenreFilter(genre);

        String id = "964"; // variable

        int numSimilarRaters = 20; // variable

        int minimalRaters = 5; // variable

        ArrayList<Rating> similarRatings = fourthRatings.getSimilarRatingsByFilter

        (id, numSimilarRaters, minimalRaters, gf);

        System.out.println("There is(are) " + similarRatings.size() + " movie(s) that is(are) " 

        + "recommended for the rater with ID " + id + " and with " + minimalRaters

        + " or more rating(s), in \"" + genre + "\" genre. " + numSimilarRaters + " closest raters were considered.");

        for (Rating rating : similarRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getTitle(rating.getItem()));

            System.out.println("Genre: " + MovieDatabase.getGenres(rating.getItem()));

        }

    }

    public void printSimilarRatingsByDirector () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        String directors = "Clint Eastwood,J.J. Abrams,Alfred Hitchcock,Sydney Pollack,David Cronenberg,Oliver Stone,Mike Leigh"; // variable

        DirectorsFilter df = new DirectorsFilter(directors);

        String id = "120"; // variable

        int numSimilarRaters = 10; // variable

        int minimalRaters = 2; // variable

        ArrayList<Rating> similarRatings = fourthRatings.getSimilarRatingsByFilter

        (id, numSimilarRaters, minimalRaters, df);

        System.out.println("There is(are) " + similarRatings.size() + " movie(s) that is(are) " 

        + "recommended for the rater with ID " + id + " and with " + minimalRaters

        + " or more rating(s), that was(were) directed by either of the following directors: "

        + directors + ". " + numSimilarRaters + " closest raters were considered.");

        for (Rating rating : similarRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getTitle(rating.getItem()));

            System.out.println("Directed by : " + MovieDatabase.getDirector(rating.getItem()));

        }

    }

    public void printSimilarRatingsByGenreAndMinutes () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        String genre = "Drama"; // variable

        GenreFilter gf = new GenreFilter (genre);

        int minMin = 80; // variable

        int maxMin = 160; // variable

        MinutesFilter mf = new MinutesFilter (minMin, maxMin);

        AllFilters af = new AllFilters();

        af.addFilter(gf);

        af.addFilter(mf);

        String id = "168"; // variable

        int numSimilarRaters = 10; // variable

        int minimalRaters = 3; // variable

        ArrayList<Rating> similarRatings = fourthRatings.getSimilarRatingsByFilter

        (id, numSimilarRaters, minimalRaters, af);

        System.out.println("There is(are) " + similarRatings.size() + " movie(s) that is(are) " 

        + "recommended for the rater with ID " + id + " and with " + minimalRaters

        + " or more rating(s), in \"" + genre + "\" genre, that is(are) between " + minMin

        + " and " + maxMin + " minutes in length. " + numSimilarRaters + " closest raters were considered.");

        for (Rating rating : similarRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getTitle(rating.getItem())

            + " Time: " + MovieDatabase.getMinutes(rating.getItem()));

            System.out.println("Genre: " + MovieDatabase.getGenres(rating.getItem()));

        }

    }

    public void printSimilarRatingsByYearAfterAndMinutes () {

        FourthRatings fourthRatings = new FourthRatings ("ratings");

        MovieDatabase.initialize("ratedmoviesfull");

        System.out.println("Read data for " + RaterDatabase.size() + " raters");

        System.out.println("Read data for " + MovieDatabase.size() + " movies");

        int year = 1975; // variable

        YearAfterFilter yaf = new YearAfterFilter (year);

        int minMin = 70; // variable

        int maxMin = 200; // variable

        MinutesFilter mf = new MinutesFilter (minMin, maxMin);

        AllFilters af = new AllFilters();

        af.addFilter(yaf);

        af.addFilter(mf);

        String id = "314"; // variable

        int numSimilarRaters = 10; // variable

        int minimalRaters = 5; // variable

        ArrayList<Rating> similarRatings = fourthRatings.getSimilarRatingsByFilter

        (id, numSimilarRaters, minimalRaters, af);

        System.out.println("There is(are) " + similarRatings.size() + " movie(s) that is(are) " 

        + "recommended for the rater with ID " + id + " and with " + minimalRaters

        + " or more rating(s), that is(are) between " + minMin + " and " + maxMin 

        + " minutes in length and released after year " + year + ". " + numSimilarRaters 

        + " closest raters were considered.");

        for (Rating rating : similarRatings) {

            System.out.println(rating.getValue() + " " + MovieDatabase.getTitle(rating.getItem())

            + " Year: " + MovieDatabase.getYear(rating.getItem()) + " Time: " 

            + MovieDatabase.getMinutes(rating.getItem()));

        }

    }

}
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