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Spark — aT10

NHCTPYMEHT ANst « MOMTHUEHOCHbIX KNaCTePHbIX BbIYUCIIEHUIAY
BeicTpas n yHnBepcanbHas nnatdopma ans obpaboTku AaHHbIX

JTakOHWYHOCTB:
sparkContext.textFile ("hdfs://...")
.flatMap(line => line.split ("™ "))
.map (word => (word, 1)) .reduceByKey( + )
.saveAsTextFile ("hdfs://...")

API: Scala, Java n Python
NcTouyHukn panHbix: HDFS, Amazon S3, Hive, HBase, Cassandra, etc.

MoxxeT paboTaTb Ha KnacTtepax UM aBTOHOMHO

[lononHeHus:

SparkSQL,

Spark Streaming,

MLIib (mawmnHHOE 0By4eHue)
GraphX



Spark — aTo

Spark MLIib
Streaming (machine
learning)

Apache Spark




OCHOBHbIE MOHATUA

HApanBep - ocHoBa npunoxeHunsa Spark:

- CoxpaHsieT n obpabaTtbiBaeT MH(POPMaLMIO O COCTOSAHUM MPUNOXKEHUS

- OTBeyvaeT Ha 3anpochbl NONb30BaTENLCKUX NPOrpaMm

- AHanuaupyet 1 pacnpegenseT 3agaqv Mexay UCNOSTHUTENSAMU 1 NOPSLOK UX BbINOSTHEHNS.
McnonHuTenu B3aMeH BbINOMNHAIOT 3ag4a4uM 1 OTYNTLIBAOTCA 00 MX BbINOSTHEHWUM N CBOE
COCTOsiHVE apanBepa. ApanBep 1 UCNOSNTHUTENU ABNAKTCA 0OblYHBbIMUM NpoLeccamu,

Spark DataFrame
- Copepxut Tabnuuy coctosiLiasi U3 CTPOK U KOSTOHOK
- Cnuncok KONMOHOK U UX TUMOB Ha3blBalOT CXeMe
- AHanorun4yHble CTPYKTYpbl OaHHbIX iBNseTcd B A3blke R 1 6ubnunoteke pandas, Ho B Spark oH
pacnpeaeneHHbIN Ha HECKONbKO pa3aenoB M HeU3MeHAEeMbIMN.

Paspgen - 910 Habop cTpok DataFrame Ha ogHon omsmnyeckon MmalumHe Knactepa



OCHOBHbIE MOHATUA

DataFrame B Spark - HEM3MEHHbI, HO K HEMY MOXHO NMPMMEHUTb Npeobpa3oBaHns, YTobbl co3gaTtb
HoBbIn DataFrame:

evenRows = myData.where ("number % 2 = 0")
[MpeobpasoBaHMe NeHNBbLI N He BLIMOMHAIOTCS, a TONIbKO 00aBNATCS B NiiaH BbIYUCNEHUN OO0 TEX
nop, NokKa nonb3oBaTenb He MOMPOCUT BbINOSTHUTL AeNUCTBUE (pacyeT, COXpaHeHUe JaHHbIX U T.4.)

OencTBue 3anyckaeT 3agaum (aHrn. Job), KOTopble BbIMOMHAT BCe HE0OXoauMbIe
npeobpa3oBaHUsA N AEACTBUSA COrMacHO ONTUMU3UPOBAHHOIO NiaHa BblYUCIEHWIA.

[Mpouecc BbINONHEHUS 3a4a4m MOXHO MOHUTOPUTL C BEG-nHTepdenca Spark, KoTopbl HaxoauTcs
no agpecy http://localhost:4040 / B nokanbHOM pexume, Unm Ha y3sne knactepa, Ha KOTOpoMm
3anyuieH gpameep.



RDD - yctonumBbIn pacnpeneneHHblh Habop AaHHbIX

Pa3geneHHast Ha YacTu Kosnekymsi 3arnmnceun, AOCTYMNHaA TOJIbKO OJ14 YHTEeHNA

CospgaeTcsa nyTem 3arpyskm BHeLLHero Habopa gaHHbIX Unu pacnpegenenus
KOSMNeKuum n3 OCHOBHOW nporpammel (driver program)

nogaep>xXmBaroTcA oriepaunn

- TpaHcdhopmaunm (oTobpaxeHune, punbTpauusa, obbegnHeHne 1 1.4.),
pes3ynbTaT TpaHcdopmauum - HoBbi RDD. BbINOMHAKTCA B «J1€EHNBOM»
peXnMe - TONbKO Mocrie BbI30Ba AENUCTBUSL.

- Hencteua (peaykumsa, nogcyeT u T.4.), BO3BpaALLAOT 3HAYEHME.



[TonynapHble TpaHcdopmMaumn

.map(function) — npumeHseT pyHkumto function Kk Kaxxgomy anemMeHTy gataceTa

filter(function) — Bo3BpalLaeT Bce anemMeHTbl gataceTa, Ha KoTopblx pyHKuus function BepHyna
NCTUHHOE 3Ha4YeHne

distinct([numTasks]) — Bo3BpaLLaeT gaTtaceT, KOTOPbIN COOEPXKUT YHUKANbHbIE 3fIEMEHTbl UICXOOHOrO

AartaceTta
.union(otherDataset)

.intersection(otherDataset)

.cartesian(otherDataset) — HoBbIN faTaceT cogepxuT B cebe BceBO3MOXHble napbl (A,B), raoe nepBbin
9NEMEHT NPUHALNEXUT UCXOAHOMY fJaTaceTy, a BTOPON — gataceTy-aprymMeHTy



[TonynsapHble 4EUCTBUS

.saveAsTextFile(path) — coxpaHsieT faHHble B TekcToBbIn dpann (B hdfs, Ha nokaneHytO MaLLVHY UK B
nobyo opyryto noagaepxmneaemMyro annoByto CUCTEMY — MOSMHbBIA CMIUCOK MOXHO MOCMOTPETL B

AOKYyMEeHTaLmmn)

.collect() — Bo3BpallaeT anemeHTbl AaTaceTa B Buae Maccua. Kak npaBuno, Koraa gaHHbIX B AataceTe

y)Xe mMano

take(n) — Bo3BpallaeT B BUAe MaccuBa nepsbie N 9NeMeHTOoB AaTtaceTa

.COUﬂt() — BO3BpawaeT KoOJIN4ECTBO AJIEMEHTOB B AlaTaceTe

.reduce(function) — dyHkuus function (koTopas npuHMMaeT Ha BXo4 2 aprymeHTa Bo3BpaLwlaeT 0gHo
3Ha4yeHne) formkHa bbITb 06s3aTeNbHO KOMMYTaAaTUBHOM N accoLMaTUBHOMN



SparkSQL

e pabotaeTt noeepx Spark Core

e obecneuvnBaeT abcTpakuuo Hag AaHHbIMKU - DataFrames

e oJdepXMBaeT CTPYKTYPUPOBAHHbIE U MONYCTPYKTYPUPOBAHHbIE JaHHbIEe

e [lIpepocrtaBndeT npeaMeTHO-OpUeHTUpoBaHHbIN A3bIK (DSL) ona manunynaumm DataFramess Scala, Java,
nnn Python

e [loGaBnseT nogaepxky a3bika SQL, ¢ uHTepdencom komaHgHom ctpokn n ODBC / JDBC cepsepamu

e HauuHas c Spark 2.0, Spark SQL Takke nogaepxuBaeTt cTporo TunmanpoBaHHbin DataSet.

// sc — »T0 cymecTrBybuMii SparkContext.

val sglContext = new org.apache.spark.sqgl.hive.HiveContext (sc)

sglContext.sqgl ("CREATE TABLE IF NOT EXISTS src (key INT, value STRING)")
sglContext.sqgl ("LOAD DATA LOCAL INPATH 'examples/src/main/resources/kvl.txt' INTO TABLE src")

//

Banpoce bopmynupyoTcsa Ha HiveQL

sglContext.sql ("FROM src SELECT key, value").collect().foreach(println)

myDataFrame.createOrReplaceTempView ("Ha3BaHue Tabamue")

spark.sgl ("SELECT ... FROM HazBaHue Tabjuuel ...")



SparkSQL - npumep

import org.apache.spark.sgl.SQLContext

val url = "jdbc:mysgl://yourIP:yourPort/test?user=yourUsername;password=yourPassword" // URL

IJis cepBepa 0asu OaHUX.
val sglContext = new org.apache.spark.sqgl.SQLContext (sc) // cozmare o00BekT Sl KOHTEKCTa

val df = sglContext
.read
.format ("jdbc")

.option ("url"™, url)
.option ("dbtable", "people")
.load ()
df .printSchema () // Iokasye cxemy DataFrame.

val countsByAge = df.groupBy("age").count () // CocumTarTh KOJMUECTBO JIOISK KaXIOTO BO3pacTa



Spark Streaming

0bpaboTKka NOTOKOBLIX JaHHbIX B peasibHOM BpeMeHU
TwitterUtils.createStream(...)
filter(_.getText.contains("earthquake") || _.getText.contains("shaking"))

batches of
input data batches of processed
stream input data data

ﬂ Streaming mm »




MLlIlib - 6ubnuoTteka ansg malmHHOro ody4yeHus

// TOTOBMM IaHHBIE O TBMTAX, KACAKIMUXCI 3eMJIEeTPACEeHUd, U 3arpyxaeM ux B dopmare LIBSVM
val data = MLUtils.loadLibSVMFile (sc, "sample earthquate tweets.txt")

val splits = data.randomSplit (Array (0.6, 0.4), seed = 11L)

val training = splits(0).cache () Pa3bneaem AaHHbl€ Ha

val test = splits (1) TPEHNPOBOYHbIE (60%)
n TectoBble (40%).

val numIterations = 100

val model = SVMWithSGD.train(training, numlIterations) ‘______~§J obyyaem mogenb

model.clearThreshold() Ounwaem noporoeoe
3Ha4vyeHune, 3agaHHoe Nno

val scoreAndLabels = test.map { point => YMOMYaHMIO
val score = model.predict(point.featureé?§‘§§§==::::::::::?\\\‘
(score, point.label)

} ﬂpeACKasuBaeM

val metrics = new BinaryClassificationMetrics (scoreAndLabels)
val auROC = metrics.arealUnderROC () \Q:::i|10Ka3aTerw1KaquTBa

println ("Area under ROC = " + auROC)



GraphX - paboTa ¢ rpahamu

import org.apache.spark.
import org.apache.spark.rdd.RDD
import org.apache.spark.graphx.

val vertices=Array((1L, ("SFO")), (2L, ("ORD")), (3L, ("DEW")))
val vRDD= sc.parallelize (vertices)
val nowhere = "nowhere" // Defining a default vertex called nowhere

val edges = Array(Edge(l1L,2L,1800),Edge(2L,3L,800),Edge (3L,1L,1400))
val eRDD= sc.parallelize (edges)

val graph = Graph (vRDD,eRDD, nowhere) // cosmatb rpad

val numairports = graph.numVertices // CKOJIbKO BepUIMH
val numroutes = graph.numEdges // CKOJBKO OyT

// BHOOpPKA OyT
graph.edges.filter { case Edge(src, dst, prop) => prop > 1000 }

// copTupoBKa OyT
graph.triplets.sortBy( .attr, ascending=false) .map(triplet =>

"Distance " + triplet.attr.toString + " from " + triplet.srcAttr + " to " +
triplet.dstAttr + ".").collect.foreach(println)



[Tpumepbl



YaaneHHo Ha Kractepe B peXume KnueHTa
./bin/spark-submit \
C”OCO6 bl 3a nyCKa 3aﬂ|aq --class org.apache.spark.examples.SparkPi \

--master spark://207.184.161.138:7077 \

JlokanbHO Ha 8 sgpax -—executor-memory 20G \
./bin/spark-submit \ --total-executor-cores 100 \
--class org.apache.spark.examples.SparkPi \ /path/to/examples.jar \
--master local[8] \ 1000
/path/to/examples.jar \
100
YaaneHHo Ha Knactepe B peXxume KIneHTa ¢ cyrnepB1M3opoM
YpaneHHo Ha knactepe YARN ./bin/spark-submit \
export HADOOP CONF DIR=XXX --class org.apache.spark.examples.SparkPi \
./bin/spark-submit \ --master spark://207.184.161.138:7077 \
--class org.apache.spark.examples.SparkPi \ -—-deploy-mode cluster \
--master yarn \ -—supervise \
-—deploy-mode cluster \ # can be client for --executor-memory 20G \
client mode -—total-executor-cores 100 \
-—executor-memory 20G \ /path/to/examples.jar \
-—-num-executors 50 \ 1000

/path/to/examples.jar \
1000



setup.py:

5b|Cpr||7| CTa pT install_requires=[
'‘pyspark=={site. SPARK VERSION}'

SimpleApp.py:

from pyspark.sgl import SparkSession

logFile = "YOUR S PARK_HOME/README .md"

spark = SparkSession.builder.appName ("SimpleApp") .getOrCreate ()
logData = spark.read.text (logFile) .cache ()

numAs = logData.filter (logData.value.contains('a')) .count()
numBs = logData.filter (logData.value.contains('b')) .count/()

print ("Lines with a: %i, lines with b: %i" % (numAs, numBs))
spark.stop()

$ YOUR_SPARK_HOME/bin/spark-submit --master local[4] SimpleApp.py

Ckavate HADOOP
PacnakoBaTtb B D:\bin\hadoop
MoctaBute HADOOP_ HOME=D:\bin\hadoop



YteHne JSON

object
{"user_name":"Neutral player","x":27224,"y".79658,"user_alliance":null,"map":"tutorial"}
"user_name":"Neutral player","x":31207,"y":71163,"user_alliance":null,"map":"tutorial"}

{"user_name":"maz2","x":6399,"y":66179,"user_alliance":"tutorial","map":"tutorial"}
{"user_name":"Neutral player","x":6113,"y":66325,"user_alliance":null,"map":"tutorial}
{"user_name":"fuchs","x":52500,"y":32679,"unit_param_id":15,"user_alliance":"GAIA","map":"2"}

from pyspark.sqgl import SparkSession

logFile = "D:/data/proj/sandbox/spark/data/battle reports.csv"

spark = SparkSession.builder.appName ("Python Spark SQL basic example") \
.config("spark.some.config.option", "some-value") .getOrCreate ()

df = spark.read.json(logFile)

df.show ()

spark.stop()



3anpocsl - printSchema()

from pyspark.sgl import SparkSession
logFile = "D:/data/proj/sandbox/spark/data/battle reports.csv"
spark = SparkSession.builder.appName ("Python Spark SQL basic example") \

.config("spark.some.config.option", "some-value").getOrCreate()

df = spark.read.json(logFile) Hroot

# |-- _corrupt_record: string (nullable = true)

# |-- inb: boolean (nullable = true)

# |-- killer_unit_param_id: long (nullable = true)
# |-- map: string (nullable = true)

# |-- unit_param_id: long (nullable = true)

# |-- user_alliance: string (nullable = true)

# |-- user_name: string (nullable = true)

# |-- x: long (nullable = true)

# |-- y: long (nullable = true)

df .printSchema ()



3anpochl - BbIOpaHHbIE KONOHKU

from pyspark.sgl import SparkSession

logFile = "D:/data/proj/sandbox/spark/data/battle reports.csv"
spark = SparkSession.builder.appName ("Basic example") \

.config ("spark.some.config.option", "some-value") \

.getOrCreate () ft-———m - +
df = spark.read.json(logFile) # | user name |
df.select (['user name']) .distinct () .show () it +

- # fuchs |
# | reladl|
#| andretest4|
# | max-power |
# | foxy|

# | djbomba |



3anpocsl - distinct()

from pyspark.sgl import SparkSession

logFile = "D:/data/proj/sandbox/spark/data/battle reports.csv"

spark = SparkSession.builder.appName ("Python Spark SQL basic example") \

.config("spark.some.config.option", "some-value").getOrCreate()

df = spark.read.json(logFile)

df .select (df['user alliance']) .distinct () .show ()

#|tester-alliance|

il
il
il
il
il

Timberclub|
ANTS |
Nebee only|
simon |
0 tutorial]



3anpochl - ycrioBue

from pyspark.sgl import SparkSession

logFile = "D:/data/proj/sandbox/spark/data/battle reports.csv"

spark = SparkSession.builder.appName ("Python Spark SQL basic example") \
.config ("spark.some.config.option", "some-value") \
.getOrCreate ()

df = spark.read.json(logFile)

df.filter (df['map']!="tutorial') .show ()

ft————— o ot ———_——— o ————— o ————— t———— t————
+
#| corrupt record| ihblkiller unit param id|map|unit param id|user alliance| user name | x|

Y
t—m - e B ittt e e B it T fomm - fomm e - -

| null|null| null| 8] null | null |[Neutral player|25715|20897|
i | null |null| null | 8| null | null |[Neutral player|27297|24139|
# | null|null] null] 1] null] null [Neutral player|75234] 5666



3anpochbl - rpynnmupoBKa

from pyspark.sgl import SparkSession
logFile = "D:/data/proj/sandbox/spark/data/battle reports.csv"
spark = SparkSession.builder.appName ("Basic example")\
.config ("spark.some.config.option", "some-value")\
.getOrCreate ()
df = spark.read.json(logFile)

I e S 4

df.filter(df['map']!="tutorial') \ # | user alliance|nAttacks|
.groupBy ('user alliance').count() \ L L *
.withColumnRenamed ("count", "nAttacks") \ z : mngii: 1;%2;
.orderBy ([ 'nAttacks'], ascending=[0]) .show() ¥ null| 40423
# | GSG-9 | 21550 |

# | DESTROYER | 12538 |

| SEK | 11687 |

# | FAIR| 9835 |

# | BWT | 5915 |

# | gjDjg_ghjO0jgl] 2101



3anpockl - join

val bikeStations = sglContext.sqgl ("SELECT * FROM sf 201508 station data")
val tripData = sglContext.sqgl ("SELECT * FROM sf 201508 trip data")

val justStations = bikeStations
.selectExpr ("float (station id) as station 1d", "name")

.distinct ()

val completeTripData = tripData
.Join(justStations, tripData("Start Station") === bikeStations ("name™))

.withColumnRenamed ("station 1d", "start station 1id")

.drop ("name")
.Join(justStations, tripData ("End Station") === bikeStations ("name™))

.withColumnRenamed ("station id", "end station id")

.drop ("name")



RDD - npumepsl

from pyspark.sql import SparkSession
spark = SparkSession.builder.appName("Python Spark create RDD example") \
.config("spark.some.config.option", "some-value").getOrCreate()

df = spark.sparkContext.parallelize([(1, 2, 3, 'a b ¢"),
(4,5,6,'def),
(7, 8,9, 'ghi)]).toDF(['col1, 'col2', 'col3','col4")

Employee = spark.createDataFrame(
[("1", '"Joe', '70000', '1"),('2', 'Henry', '80000', '2'), ('3', 'Sam', '60000', '2'), ('4', 'Max', '90000', '1')],
['ld", 'Name', 'Sallary','Departmentld'] )

df = spark.read.format(‘com.databricks.spark.csv').options(header="true', inferschema="true").\
load("/home/feng/Spark/Code/data/Advertising.csv",header=True)



RDD - npumepsl

from pyspark.sql import SparkSession
spark = SparkSession.builder.appName("Python Spark create RDD example") \
.config("spark.some.config.option", "some-value").getOrCreate()

## User information
user = 'your_username'
pw ='your_password'

## Database information

table_name = 'table_name'

url = 'jdbc:postgresql://## #H ### ##:5432/dataset ?user="+user+'&password="+pw
properties ={'driver": 'org.postgresql.Driver’, 'password': pw,'user": user}

df = spark.read.jdbc(url=url, table=table_name, properties=properties)



RDD - npumepsl

from pyspark.sql import SparkSession
spark = SparkSession.builder.appName("Python Spark create RDD example") \
.config("spark.some.config.option", "some-value").getOrCreate()

## User information
user = 'your_username'
pw ='your_password'

## Database information

table_name = 'table_name'

url = 'jdbc:postgresql://## #H ### ##:5432/dataset ?user="+user+'&password="+pw
properties ={'driver": 'org.postgresql.Driver’, 'password': pw,'user": user}

df = spark.read.jdbc(url=url, table=table_name, properties=properties)



CoBeTbl ANA YCKOPEHUA BblYUCNEHNN

Ncnonb3yute Spark DataFrames
Ecnu ncnonesyete RDD:

He Bbi3biBanTe collect() Ha 6onbwnx RDD / nydwe take(), takeSample(), countByKey(), countByValue()
nnu collectAsMap()

YmeHnbwante RDD nepep BbizoBoM join
N36erante groupByKey() Ha 6onbwmnx RDD / nydwe reduceByKey(), combineByKey() or foldByKey()
Ncnonb3ynTte broadcast ons HebonbLlmnx HABOPOB AaHHbBIX

N36erante flatmap(), join() n groupBy()



[aHHble n3 SQL

url = "jdbc:mysql://yourlP:yourPort/test?user=yourUsername;password=yourPassword"
df = sqglContext.read.format("jdbc").option("url", url).option("dbtable", "people").load()

# NocmoTpeTb cxemy
df.printSchema()

# CocumtaTtb ntogen no Bo3pacty
countsByAge = df.groupBy("age").count()
countsByAge.show()

# CoxpaHutb B S3 kak JSON
countsByAge.write.format("json").save("s3a://...")



[NaHHble n3 HDFS

textFile = sc.textFile("hdfs://...")

# CospnaTtb DataFrame c ogHon konoHkon "line"
df = textFile.map(lambda r: Row(r)).toDF(["line"])
errors = df filter(col("line").like("%ERROR%"))

# CocuntaTtb CTPOKM
errors.count()

# CocuntaTtb CTPOKK C ynomuHaHvem “MySQL”
errors.filter(col("line").like("%MySQL%")).count()

# NpeobpasoBaTb B MaccuB CTPOK
errors. filter(col("line").like("%MySQL%")).collect()

text file = sc.textFile("hdfs://..

.")

counts = text file.flatMap(lambda line:

line.split (" ")) \
.map (lambda word: (word,
.reduceByKey (lambda a, b:
counts.saveAsTextFile ("hdfs://...")

1)) \
a + b)



HacTpouka knacrtepa



KOMMNOHEHTHI

Spark npunoXxeHne 3anyckaeTcs Kak MacCcMB HE3aBUCUMbIX MPOLECCOB Ha
Knactepe, koopanHaumen Kotopbix 3aHumaeTcs 06bekT SparkContext B Baluen

nporpamMmme(HasbliBaeTcs oHa driver program).



KOMMNOHEHTHI

Driver Program

SparkContext

il

Cluster Manager

\

[\

Worker Node
Executor | Cache
Task Task
Worker Node
Executor | Cache
—¥| | Task Task




MeHeakepbl Knactepos

BbligensieT pecypchl 4nsa npunoXXeHum
e ABTOHOMHbIN(Standalone) - [pocTon MeHeoKep KnacTtepa Bxoaswmnm B Spark
NO3BOMSAET YNPOCTUTb YCTAHOBKY KracTepa
e Apache Mesos - OCHOBHbIM MeHeKep Knactepa YTo TakkKe MOXET 3anyckaTb
Hadoop MapReduce 3agauu
e Hadoop YARN - pecypc meHenxep B Hadoop 2
EonHoxabl npucoeanHnBLLMCL, Spark nonyyaeT ncnonHutenen (executors) Ha
HOAE B KnacTtepe, KoTopble 0bpabaTbiBalOT BbIYUCIIEHUSA U COXPAHSAIOT AaHHbIE
ansa sawero npunoxerHus. B utore, SparkContext otcbinaet 3agayn (tasks) k
NcnonHUTEnNam anst oopaboTku.



MOHNTOPUHT

Kaxxgas driver nporpamma nmeet web Ul, obblbyHO gocTtynHa no nopty 4040 w
oTobpaxaeT MHopMaLuIo O 3anyLWeHbIX Tackax, UCAOMHUTENAX, UCNOMNb30BaHU

XpaHUnuLla.



YcTaHoBKa Knacrtepa

$ sudo vim /etc/hosts
<MASTER-IP> master
<SLAVEO01-IP> slave01
<SLAVEO02-IP> slave02

$ sudo apt-get install python-software-properties

$ sudo add-apt-repository ppa:webupd8team/java

$ sudo apt-get update

$ sudo apt-get install oracle-java7-installer

$ sudo apt-get install scala

$ sudo apt-get install openssh-server openssh-client

$ ssh-keygen -t rsa -P ™"

CkonunpoBatb cogepxunmoe .ssh/id_rsa.pub (Ha master) B .ssh/authorized_keys (Ha Bcex slave n master) n nposeputsb:
$ ssh slave01

$ ssh slave02



YcTaHoBKa Knacrtepa

$ wget http://www-us.apache.org/dist/spark/spark-2.3.0/spark-2.3.0-bin-hadoop2.7.tgz
$ tar xvf spark-2.3.0-bin-hadoop2.7.tgz

$ sudo mv spark-2.3.0-bin-hadoop2.7 /usr/local/spark

$ sudo vim ~/.bashrc

export PATH = $PATH:/usr/local/spark/bin

$ source ~/.bashrc



http://www-us.apache.org/dist/spark/spark-2.3.0/spark-2.3.0-bin-hadoop2.7.tgz

YcTaHoBKa Knacrtepa

Hactpoutb spark-env.sh
$ cd /usr/local/spark/conf
$ cp spark-env.sh.template spark-env.sh

$ sudo vim spark-env.sh
export SPARK_MASTER_HOST='<MASTER-IP>'
export JAVA_HOME=<Path_of JAVA installation>

[Jobasntb Workers
$ sudo vim /usr/local/spark/conf/slaves
N nobaBuTb CTPOKM.

master
slave01
slave02

Crapt
$ cd /usr/local/spark
$ ./sbin/start-all.sh

OcTtaHoBKa
$ cd /usr/local/spark
$ ./sbin/stop-all.sh

Cratyc
$ jps

Beb-uHTtepdenic
http://<MASTER-IP>:8080/






