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Soark

v Apache Spark is an open-source cluster-computing
framework for real time processing developed by the
Apache Software Foundation.

v’ Spark provides an interface for programming entire clusters
with implicit data parallelism and fault-tolerance.

v It was built on top of Hadoop MapReduce and it extends the
MapReduce model to efficiently use more types of
computations.
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Data sources—HDFS, cloud, HDFS,
RDBMS, NoSQL, Elastic and more ...




Why Spark?

v’ 100x faster than MapReduce for large scale data
processing

v’ Can be deployed through Mesos, Hadoop via Yarn,
or Spark’s own cluster manger

v’ Simple programming layer provides powerful
caching and disk persistence capabilities

v’ Can be programmed in Scala, Java, Python and R



Resilient Distributed Data-sets (RDD)

RDDs represent a collection of items distributed across many
computer nodes that can be processed in parallel.

Spark’s main programming abstraction

B
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Resilient Distributed Datasets (RDD)
Creation, Transformations & Actions

Tpeic tpomnot dnuiovpyiac evoc RDD
— Parallelize
scala> val myRDD = sc.parallelize(List("spark", "scala", "java"))

— Xpnon evoc cuvolou SebopEVWY Ao Eval EEWTEPLKO cUOTNUAL
amoBrikevonc.

scala>val textRDD=sc.textFile("/home/lab/myprj/data/persons.txt")

— Anpwoupyia evog veou RDD amo eva ndn umapyov
scala>val newRDD=myRDD.filter(x => x.contains("java"))



RDD Operations: Transformations

Filter(): emiotpedel Eva véo RDD to omolo TeEPLEXEL LOVO TAL OTOLXELA TTOU
LKOLVOTTOLOUV KATTOLO KPLTNPLO.

val nums=sc.parallelize(List (1,2,3,4,5,6,7,8,9,10))
val evens = numes.filter(_%2==0).collect()

Intersection(): emiotpedel tnv tour SVo RDD. Mpoooxn: Ta Suo RDD
MPEMEL va eival Tou Wbiou tumov.

val rdd1 = sc.parallelize(1 to 9)
val rdd2 = sc.parallelize(5 to 15)
rdd1.intersection(rdd2).collect

Distinct(): emiotpédel €éva véo RDD pe ta povadika otouxeia tou RDD.
val r=sc.parallelize (List(1,1,2,2,2,3,4,5,5))
val s=r.distinct
s.collect



RDD Operations: Transformations

map(): epappolel pia Aettovpyia oe kaBe otolxeio touv RDD

val x=sc.parallelize (List("spark", "rdd", "example", "map", "function", "example") )

val y = x.map(x => (x,1))

Map Transformation

Takes one element and produces one element

RDD

Mnyn: https://data-flair.training/blogs/apache-spark-map-vs-flatmap

10



RDD Operations: Transformations

Flatmap(): edpappolel pia Aettoupyio og kKaBe otoLXELO EVOC
RDD kot emiotpedel 0, 1 ) TEPLOCOTEPA OTOLXELQL.

val input = sc.textFile(“/home/lab/data.txt)
val words = input.flatMap(line => line.split(" "))

Date
FlatMap L

Takes one element and produces zero, one, or more elements

FlatMap

RDD RDD

Mnyn: https://data-flair.training/blogs/apache-spark-map-vs-flatmap
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RDD Operations: Actions

Eriotpedouv €va ATMOTEAECUO. KATOTILV EKTEAECNC EVOG
uUTtoAOYLOMOU oTa otolxeia evoc RDD.

Reduce(): 6€xetatl Eva cuvolo otolxeiwv amo to RDD kalt mapayet
otnV £€060 €va OCUYKEVTPWTLKO ATTOTEAECUA TOU WOiov TUTOU.

val a = sc.parallelize (1 to 10)
a.reduce (_+ )

val names= sc.parallelize(List ("George", "Mary", "Peter") )
names.reduce (_ + )
names.reduce((n1,n2) => nl+ n2)

Distinct(): emiotpédel €va véo RDD pe ta povadikd oToLxeia Tou
RDD.

val r=sc.parallelize (List(1,1,2,2,2,3,4,5,5))
val s=r.distinct()
s.collect()



Spark Architecture
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Directed Acyclic Graph DAG in Apache Spark
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Directed Acyclic Graph DAG in Apache Spark

Reduce

Task

v'"Nodes represents executable tasks
v Edges are task dependencies
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Spark Context

Spark Conf

\ Driver

SparkContext

Executor

Executor

Cluster

/

Manager

Executor

Executor

val conf = new SparkConf().setAppName(“wordCount").setMaster("local[1]")
val sparkContext = new SparkContext(conf)
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SparkContext vs SparkSession

rk Session 1

Spark Conf-2
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val spark = SparkSession.builder()
.master("local[1]")
.appName(“wordCount")
.getOrCreate();
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Word Count Example

/* wordCount.scala */
import org.apache.spark._
import org.apache.spark.SparkContext._

object wordCount {
def main(args: Array[String]) {
val inputFile = args(0)
val outputFile = args(1)
val conf = new SparkConf().setAppName("wordCount")
// Create a Scala Spark Context.
val sc = new SparkContext(conf)
// Load our input data.
//val input = sc.textFile(inputFile)
val input = sc.textFile("file:///home/lab/myprj/wordCount/"+inputFile)
// Split up into words.
val words = input.flatMap(line => line.split(" "))
// Transform into word and count.
val counts = words.map(word => (word, 1)).reduceByKey ( (x, y) =>x +y)
// Save the word count back out to a text file, causing evaluation.
counts.saveAsTextFile("file:///home/lab/myprj/wordCount/"+outputFile)



Resilient Distributed Datasets (RDD)

OepeAwdn doun dedopevwy tou SPARK
KUpLa mpoypappoatiotikny dtemadn (API).

Elvai pia apetapPAntn cuAloyn otolxelwv twv SebopEVWY
eloodou.

KaBe RDD ywpiletal og Aoylka TuRpata (partitions) ta onola
KOTALVELOVTOLL 0TOUC KOMPBoUC evoc cluster kall pmopouv va
eneéepyootTouv mapaAAnAa .
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DataFrame

‘Eva DataFrame eivat pio apetaBAntn cuAhoyn dedopevwy OTwE
kal eva RDD.

Ta dedopeva evog DataFrame opyavwvovtol o€ oTNAEC KABE pia €K
TWV OTIOLWV PEPEL EVAL OVOULA OTIWE EVOLC TILVAKOG LLLOG OXECLOKNAG
Baong debopEvwv.

Eva DataFrame mapéyxel plo mpoypoppatiotikny emadn APl ywa tnv
eneéepyaoia TwV KATAVEUNUEVWY dESOUEVWV.

ETULTPETEL OTOUC TIPOYPAUATLIOTEC VL T BAAOLV Lo SO O pia
Katavepnuevn ouhoyn dedopevwy (higher level abstraction).

H ektéAeon emepwtnoswyv o€ eva DataFrame BeAtiotomnoleital
auToOpaTO Oto ToV query optimizer tou spark o omotog kaAeital
Catalyst.



DataSet

 Type Safe
* KaAUtepn amnodoon
e KaAUtepn Staxeipton uvnung

1. Anuoupyia SOKLHOOTIKWY SESOUEVWV

case class Employ(name: String, age: Int, id: Int, department: String)
val empData = Seq(Employ("A", 24, 132, "HR"), Employ("B", 26, 131, "Engineering"), Employ("C", 25, 135, "Data Science"))

2. Anpoupyia DataFrame kai DataSet

val empRDD = spark.sparkContext.makeRDD(empData)
val empDataFrame = empRDD.toDF()
val empDataset = empRDD.toDS()

3. DataSet

val empDatasetResult = empDataset.filter(employ => employ.age > 24)

4. DataFrame
val empDatasetResult = empDataframe.filter(employ => employ.age > 24)  ****ERROR****

val empDataFrameResult = empDataFrame.filter(employ => employ.getAs[Int]("age") > 24)
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DataFrame vs DataSet

Syntax Runtime Compile Time Compile Time
Errors
Analysis Runtime runtime Compile Time
Errors

Only Dataframes for Python and R.



