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CIHOXXHOCTU DonNbLUMX AaHHbIX

dannbl cnuwkom bornbLlune, 4Tobbl pasMecTUTb Ha OQHOM
MaLuuHe

CynepKkoMnbOTEPLI AOpOrve n TpyoyoT creunarnbHON
9KCNepTU3bI

B cnyyae nosioMkn ogHOW MalUWHbI — MEePEnpPoOroHATb BECb

anropuTm



Hadoop npmnaeT Ha nomoLb!



HDFS kak xpaHunuuie goannos
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Mopenb map-reduce

The overall MapReduce word count process

Input Splitting Mapping Shuffling Reducing Final result




public static class Map extends Mapper<LongWritable, Text, Text, IntWritable>
{
private final static IntWritable one = new IntWritable(l);
private Text word = new Text ();

@Override
public void map (LongWritable key, Text value, Context context) throws
IOException, InterruptedException
{
String line = wvalue.toString();
StringTokenizer tokenizer = new StringTokenizer (line);
while (tokenizer.hasMoreTokens())
{
word.set (tokenizer.nextToken ());
context.write (word, one);

public static class Reduce extends Reducer<Text, IntWritable, Text, IntWritable>
{
@Override
public void reduce (Text key, Iterable<IntWritable> values, Context context)
throws IOException, InterruptedException
{
int sum = 0;
for (IntWritable wval : wvalues)
{
sum += val.get();

}

context.write (key, new IntWritable (sum));

}




YTo coenan Hadoop

Fault tolerance
Data locality

HoBas BbluMcnuUTernbHasa Moaernb



[Tpobnembl

Taxeno peanusoBartb anroputm B map-reduce moaene
Ou4eHb NpocTon anropuTMm TpebyeT Kak MUHUMYM 3 Krnacca

YacTtaqa 3anucb Ha AUCK
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RDD

Figure 2: Spark runtime. The user’s driver program launches
multiple workers, which read data blocks from a distributed file

Resilient Distributed Datasets: A Fault-Tolerant Abstraction for In-Memory Cluster Computing. Matei Zaharia, Mosharaf Chowdhury, Tathagata Das,
Ankur Dave, Justin Ma, Murphy McCauley, Michael J. Franklin,
Scott Shenker, lon Stoica. NSDI 2012. April 2012.
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Word count

val wordCounts = spark
.textFile (" /user/usr/in")
.flatMap(line => line.split ("™ "))
.map (word => (word, 1))
.reduceByKey (_ + )




Whole program comparison

public class HadoopAnalyzer
{
public static class Map extends Mapper<LongWritable, Text, Text, IntWritable>
{
private final static IntWritable one = new IntWritable(l);
private Text word = new Text();

public void map (LongWritable key, Text value, Context context) throws IOException, InterruptedException
{
String line = value.toString();
StringTokenizer tokenizer = new StringTokenizer (line);
while (tokenizer.hasMoreTokens())
{
word.set (tokenizer.nextToken());
context.write (word, one);

public static class Reduce extends Reducer<Text, IntWritable, Text, IntWritable>
{

public void reduce (Text key, Iterable<IntWritable> values, Context context) throws IOException, InterruptedException
{
int sum = 0;
for (IntWritable val : values)
{
sum += val.get ();
}

context.write (key, new IntWritable(sum));

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

{
JobConf conf = new JobConf (HadoopAnalyzer.class);
conf.setJobName ("wordcount") ;
System.out.println ("Executing job.");
Job job = new Job(conf, "job");
job.setInputFormatClass (InputFormat.class) ;
job.setOutputFormatClass (OutputFormat.class) ;
job.setJarByClass (HadoopAnalyzer.class) ;
job.setInputFormatClass (TextInputFormat.class);
job.setOutputFormatClass (TextOutputFormat.class) ;
TextInputFormat.addInputPath (job, new Path("/user/usr/in"));
TextOutputFormat.setOutputPath (job, new Path("/user/usr/out"));
job.setMapperClass (Mapper.class) ;
job.setReducerClass (Reducer.class) ;
job.waitForCompletion (true) ;
System.out.println("Done.");




Whole program comparison

package ru.yandex.spark.examples

import org.apache.spark. {SparkConf, SparkContext}
object WordCount {

def main(args: Array[String]) {

val conf = new SparkConf ()
conf.setAppName ("serp-api'")
conf.setMaster ("yarn-client")

val spark = new SparkContext (conf)

spark.addJar (SparkContext.jarOfClass (this.getClass) .get)

val wordCounts = spark
.textFile (" /user/usr/in")
.flatMap (line => line.split ("™ "))
.map (word => (word, 1))
.reduceByKey (_ + )

wordCounts.saveAsTextFile ("/user/usr/out")
spark.stop ()




Actions

def collect(): Array[T]
def saveAsTextFile(path: String)
def tolocallterator: Iterator[T]

Transformations

In one partition(narrow)

def filter(f: T => Boolean): RDDI[T]

def map[U: ClassTag] (f: T => U): RDD[U]

def foreachPartition(f: Iterator[T] => Unit)
def zipWithIndex () : RDD[ (T, Long) ]

Cross-partition(wide)

def join[W] (other: RDD[ (K, W)]): RDD[ (K, (V, W))]

def reduceByKey (func: (V,V) => V,numPartitions: Int) :RDD[ (K, V)]
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A3blkn

Python

file = spark.textFile("hdfs://...™")

counts = file.flatMap(lambda line: line.split ("
.map (lambda word: (word, 1)) \
.reduceByKey (lambda a, b: a + b)

counts.saveAsTextFile ("hdfs://...")

"))

\

Scala

val file = spark.textFile("hdfs://...")

val counts = file.flatMap(line => line.split ("
.map (word => (word, 1))
.reduceByKey ( + )

counts.saveAsTextFile ("hdfs://...")

"))
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A3bIKK

Java-8

JavaRDD<String> lines = sc.textFile("hdfs://log.txt");
JavaRDD<String> words =
lines.flatMap (line -> Arrays.aslList (line.split (" ")));
JavaPairRDD<String, Integer> counts =
words.mapToPair (w -> new Tuple2<String, Integer> (w, 1))
.reduceByKey ((x, y) —-> x + y);
counts.saveAsTextFile ("hdfs://counts.txt");
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A3bIKK

Java-7

JavaRDD<String> file = spark.textFile("hdfs://...");
JavaRDD<String> words = file.flatMap(new FlatMapFunction<String, String> ()
public Iterable<String> call (String s) { return Arrays.asList(s.split ("
"))}
b) i
JavaPairRDD<String, Integer> pairs = words.map (new PairFunction<String,
String, Integer>() {
public Tuple2<String, Integer> call(String s) { return new Tuple2<String,
Integer>(s, 1); }
b) i
JavaPairRDD<String, Integer> counts = pairs.reduceByKey (new
Function2<Integer, Integer>() {
public Integer call (Integer a, Integer b) { return a + b; }
b) g
counts.saveAsTextFile ("hdfs://...");

{
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SQL
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Hive HauMHaeT ncnonb3oBaTtb Spark B kKa4ecTBe
execution engine
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MalinHHoe obyyeHune

Hadoop

@)

(ot

~ 24 algorithms

Spark

SparkML

~ 13 algorithms
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Jlerko nucatb

import org.apache.spark.mllib.clustering.KMeans
import org.apache.spark.mllib.linalg.Vectors

// Load and parse the data

val data = sc.textFile("data/kmeans data.txt")

val parsedData = data.map (s => Vectors.dense(s.split(' ').map( .toDouble)))
// Cluster the data into two classes using KMeans

val numClusters = 2

val numIterations = 20

val clusters = KMeans.train (parsedData, numClusters, numlterations)

// Evaluate clustering by computing Within Set Sum of Squared Errors
val WSSSE = clusters.computeCost (parsedData)
println ("Within Set Sum of Squared Errors = " + WSSSE)
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ANropuTMmbl

Classification and regression

- linear support vector machine (SVM)
- logistic regression
- linear least squares, Lasso, and ridge regression
- decision tree
- naive Bayes
Collaborative filtering

- alternating least squares (ALS)
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ANropuTMmbl

Clustering

- k-means
Dimensionality reduction

- singular value decomposition (SVD)

- principal component analysis (PCA)
Optimization

- stochastic gradient descent

- limited-memory BFGS (L-BFGS)
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N Mahout HaunHaeT ncnonb3oBatb Spark
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Streaming batch processing

Hadoop Spark

<<
Apache Spoﬂ(
STORM Streaming



Streaming batch processing
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EonHaa nnatgopma anga npunoXxeHumn
Big Data

Batch Interactive Streaming

Spoﬁ’iz

Cloud

Hadoop Cassandra Mesos Providers

EanHbiv APl onga BeINONHEHUA pasfUYHbIX 3a4ay B PasfinyHbIX TUMNax
XpaHUnuLy 1 cpegax BbIMOSTHEHUS
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KOHTpubbIoTEPDI

CpaBHeHMe C ApYrMMu NpoeKTamm
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Cnacmnbo 3a BHumaHue!



Erop Naxomos
PaspaboTunk

[pynna TexHonorum padoThl
c 60nblUIMMN OAaHHbIMU

epahomov@yandex-team.ru



