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BBeaeHue

Apache Spark — nporpammHbI KapKac C OTKPbITbIM MCXOAHbIM KOAOM ANA
peanusaumm pacnpesenéHHon o6paboTKM HECTPYKTYPMUPOBAHHbIX U
cnaboCTPyKTYPUPOBAHHbIX AaHHbIX, BXOAALWMA B 3KOCUCTeMY NpoekToB Hadoop. B
OT/IMYMeE OT Knaccuyeckoro obpabotunka n3s agpa Hadoop, peanmsytowiero
KoHuenuuto MapReduce ¢ AUCKOBbIM BBOAOM U BbIBOAOM, Spark ncnonbsyer
cneymanuampyeTtca Ha 06paboTke B onepaTMBHOM NamsaTK, 6rarogaps yemy
NO3BOJIAET NONYYaTb 3HAYMTE/IbHbIM BbIUIPbIL B CKOPOCTM PaboTbl AN
HEKOTOPbIX KNaccoB 3a4a4y. B 4acTHOCTK, BO3MOXHOCTb MHOFOKPATHOrO A0CTyNa K
3arpy»XeHHbIM B NamATb N0/1b30BaTE/IbCKUM AaHHbIM AenaeT bubanorteky
NpuUBAEKaTeNbHOM AN aATOPUTMOB MALLUMHHOIO 0by4YeHus.

lnaBHoM abcTpakumnen Spark ppenmBopKa sBnsaeTca pacnpeaenéHHan Koanekumn
anemeHTOoB Resilient Distributed Dataset (RDD). K RDD MO»KHO NpMMEHUTb
TpaHcdopmaumu (transformation) n aecrteuma (action). B nepsom cnyyae B
KayecTBe pe3y/ibTaTa BO3BPaALLAETCA CCbIZIKA Ha HOBbINM RDD, a BO BTOpOM,
BblYMCNEHHOE 3HaYeHne LenoYkn TpaHchopmaLmii.

B nanke c 3agaHnem cogeprkaTca cneaytolme Habopbl AaHHbIX:
— KHura (warandpeace.txt),
— https://databank.illinois.edu/datasets/IDB-9610843 aaHHble 0 Takcu Hbto-
Mopka 3a 2013 rog, (nyctaxi.csv),
— https://www.kaggle.com/benhamner/sf-bay-area-bike-share gaHHble
BenonapkoBoK CaH-®OpaHumcKo (trips.csv, stations.csv).

Ilesib pa6oThI

— M3Yy4YMTb Onepaumu 3arpyskm n Boirpyskm gaHHoix B HDFS,

— O03HaKOMUTbCA ¢ 6a3oBbiMKM onepaunammn Apache Spark B spark-shell,
— co34aTb NPOEKT No obpaboTKe AaHHbIX B IDE,

— OTNIagUTb aHANU3 JAaHHbIX BE/1I0MAaPKOBOK Ha JIOKAa/ZIbHOM KOMMbloTEpeE,
— 3anycTUTb aHa/IN3 AAHHbIX BE/IONAPKOBOK Ha cepBepe.


https://databank.illinois.edu/datasets/IDB-9610843
https://www.kaggle.com/benhamner/sf-bay-area-bike-share

HacTtpoiika oKpyxKeHus

CKaualiTe 1 3anycTute BUPTYasibHYIO MaLUMHY C yCTaHOBAEHHbIMW Hadoop u
Spark. Hanpumep:

— MapR https://mapr.com/try-mapr/sandbox/,

— Hortonworks https://www.cloudera.com/downloads/hortonworks-
sandbox.html .

JInbo, cnenya MHCTPYKUMAMM B NpunoxKeHun B, 3anyctute Spark Knacrep B
obnake Microsoft Azure.

MapR-FS — APl coeBmectumasn ¢ HDFS peanusauuna pacnpeaenénHom ¢pannosom
cuctembl (POC) ot MapR.

MoaKNUnTECh K MalMHe Mo ssh, UCnonb3yA ip UAKM MMA y31a Knactepa. Y3HaTb ip
agpec BUPTyaNbHOM MallMHbI MOXKHO BbINONHMB KoMaHAy ifconfig. B obnake
BalLEN MaLUMHE NPUCBANBAETCA MMA, KOTOPOE Bbl MOXETE HAaUTK Ha IMaBHOM
cTpaHuue HDInsight knactepa B BKnagke Overview.

Pa6oTa B koHco.1u spark-shell

B nepBo# YacTu 3aaaHus Bbl paboTaeTe ¢ 3 $annoBbIMU CUCTEMAMMU:

— JIOKa/NIbHOM Pai/I0oBOM CUCTEMOM, B KOTOPOWN HaxoaAaTca Gpannbl C
3a4aHUAMM,

— ¢annoBomn cuctemon Linux y3na knactepa,

— pacnpegenéHHoi ¢pannoBoi cMctemon (KpaTkoe onucaHme npueeaeHo B
NPUAOXKeHUN A).

OcHogHble onepayuu 83aumodelicmeus ¢ pacnpede1éHHOU haii1080ll
cucmemoll

[Ana vmnopta/aKkcnopTa gaHHbIX B POC ncnonb3yite komaHabl hadoop fs —put u
hadoop fs —get:

$ hadoop fs -put nyrTe-B-JIOKaJbHOM-CcUCTeMe NyTb-B-hdfs

$ hadoop fs -get nyrb-B-hdfs nyTb-B-JIOKAJILHOV-CUCTEME


https://mapr.com/try-mapr/sandbox/
https://www.cloudera.com/downloads/hortonworks-sandbox.html
https://www.cloudera.com/downloads/hortonworks-sandbox.html

CnucoK ocTanbHbIX KOMaHA, Ans B3aumoaenctama ¢ POC Bbl MoXKeTe NOCMOTPETb,
BbinonHMB hadoop fs 6e3 AononHUTEeNbHbIX KAto4Yel. Mbl paccMOTPUM MPUMEpPHI
paboTbl c Hanbonee None3HbIMM KOMAHAAMU Aanee.

Mepemectnte Heobxoaumble ana paboTbl Habopbl gaHHbIX B POC. OnA sToro
CHa4yasia cKkonupymnTe nx B GanIoByrO CUCTEMY Y3/1a K/1lacTepa C NOMOLLbHO
KomaHabl scp, ytuantbl WinSCP nnu nnarnHa NetBox Far meHeaxepa.

$ scp * mapr@192.168.81.129:~/
mapr@l192.168.81.129's password:

list of countries sorted gini.txt 100% 411 14.7KB/s 00:00
nyctaxi.csv 100% 76MB 48.2MB/s 00:01
posts sample.xml 100% 71MB  49.4MB/s 00:01
programming-languages.csv 100% 39KB 9.2MB/s 00:00
stations.csv 100% 5359 1.4MB/s 00:00
trips.csv 100% 37MB 38.8MB/s 00:00
warandsociety.txt 100% 5204KB 55.1MB/s 00:00
MINGWEL:/d/tmp/labs/data — O

‘d/tmp, / a

d and reported.

3aTem Ha yAanéHHOM MallMHe, HAaX04ACh B ANPEKTOPUM C NepemMeL,éHHbIMM
dannamm, UIcCNoNb3ynTe KOMaHAY

$ hadoop fs -put * .
MpoBepbTe, NepeMecTUAnChb N Gainbl.
S hadoop fs -1s

CI'Ie,D,VET O6paTMTb BHMMaHWMNE Ha TO, YHTO B KOMaHAE HE YKa3biBa/1laCb ANPEKTOPUA,
TO €CTb UCMOJZIb30Ba/1aCb AUPEKTOPUA MO YMONYHaHUIO.

Monpobyite apyrue KomaHabl, Hanpumep -mkdir, -cat, -df, -du. Mocne Toro Kak
Bbl OCBOUTECH C NepemelleHnem aaHHbix B POC, 3anyctute spark-shell.

$ /opt/mapr/spark/spark-2.3.1/bin/spark-shell



Corporation). Bce npasa sauuueHs

ion 2.4.0.8-mapr-620

er VM, Java 1.8.6_191)

...... N7 st s — ——
SPOM s Jobs  Stages  Storage  Environment = Executors Spark shell application U
Executors
Summary
RDD Blocks  Storage Memory DiskUsed  Cores  Active Tasks Failed Tasks Complete Tasks Total Tasks  Task Time (GG Time) Input  Shuffle Read shuffle Write Blacklisted
Active(3) 0 0.0B6/23GB 0.08 2 0 0 0 0 0ms 0ms) 00B 008 008 0
Dead(0) 0 0.0B6/00B 0.08 0 0 0 0 0 oms O ms) 00B 008 008 0
Total3) 0 0.0B8/23GB 0.08 2 0 0 0 0 0ms (0 ms) 00B  00B 008 0
Executors
Show 20 v |entries Search
Executor RDD storage Disk Active Failed Complete Total Task Time (GC shufle shuffle Thread
D Address status  Blocks Memory Used Cores  Tasks Tasks Tasks Tasks Time) Input  Read Write Logs Dump
ariver masterssauru46601 Active 0 0.0B/384.1MB  0.08 0 0 0 0 0 0 ms (@ ms) 008 008 008 Thread Dump
1 slaved ssaunrdsess Active 0 0.0B/9566MB  0.0B 1 0 0 0 0 0ms (@ ms) 008 008 008 stdout Thread Dump
stder
2 slaved ssaunr3s771 Active 0 0.0B/9566MB  0.0B 1 0 0 0 0 0ms (@ms) 008 008 008 stdout Thread Dump
stderr
Showing 110 3 of 3 entries Previous Next

MpumeuaHue. MNonbiTKa NpmnBA3KK Be6 MHTepdeca Ha4YMHaAeTCa C HoMepa nopTa
4040 1 NPoAONXKAKTCA C YBEIMYEHUEM HA €ANHMLY NOKa He byaeT HalaeH
cB0o6OAHbIN NOPT.

3anguTte Ha Beb-cTpaHuuy MeHeaxKepa pecypcos YARN. Bawe npunoxkeHue
AoMKHO npucyTtcTBoBaTb B cnucke B ctatyce RUNNING. Spark moxeT 6biTb
3anyuleH B HECKO/IbKUX peXnmax: IokanbHoMm, standalone (cobcTBeHHbIN
MeHeKep Pecypcos), yarn n mesos (BHeLWHMe MeHeaKepbl Pecypcos).

B Spark History Server Bbl MO»XeTe NOCMOTPETb MHGOPMALMIO O BbIMOJAHEHHbIX
Spark 3agavax.

Tabnuua 1. MopTbl cepBUCOB B BUPTYasibHOW MawimHe MapR

Cepsuc MopTt

YARN 8090

Spark History Server 18080

MapR Control System 8443




Co3daHnue Resilient Distributed Dataset

Co3pante RDD gna tekctoBoro ¢arna warandpeace.txt. ns nogpobHOro cnmcka
onepaunit cuntbiBaHma ¢ainnos obpalLanTech K 4OKYMEHTALMKN Knacca
SparkContext
https://spark.apache.org/docs/2.4.0/api/scala/index.html#org.apache.spark.Spar
kContext.

MpumeuaHue. MNpu Habope KomaHA ncnonbaymte TAB --- pyHKUMIO
aBTO4OMONHEHMA.

val warandpeace = sc.textFile("warandpeace.txt")

B naHHOW KOMaHAE yKa3blBAE€TCA OTHOCUTEIbHbIN MYTb, KOTOPbIA HAYNMHAETCA C
Balwew nanku s POC.

BbiBeanTE KONMYECTBO CTPOK Ppanna.
warandpeace.count

MpumeuaHue. MNpu oTCyTCTBUN Y PYHKLMM apryMeHTOB, B scala CKOOKM MOKHO
OnyCKaTb.

MonpobynTe cumMTaTb HECyLWEeCTBYOWMN daiin, Hanpumep nil, a 3aTem BbIBECTU
KO/IMYECTBO ero CTPOK Ha 3KpaH

val nilFile = sc.textFile("nil")
nilFile.count

3ameTbTe, YTO NepBan KOMaHAa BbINO/HAETCA YCMELWHO, a BTOpas BbIBOAUT
coobuleHune, 4To Takoro daiina HeT. ITo NPOUCXOANT NOTOMY, YTO BbINONHEHME
06paboTKu B Spark aBnseTca IeHNBLIM U He 3anyCcKaeTca, A0 BCTPEYM KOMaHAab!
aencreuaA(action). count - nepsas KOMaHAa AeNCTBUSA, C KOTOPOM Bbl
NO3HAaKOMM/IUCh.

CuutanTe nepsbie 10 cTpok ¢panna warandpeace.txt.
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https://spark.apache.org/docs/2.4.0/api/scala/index.html#org.apache.spark.SparkContext
https://spark.apache.org/docs/2.4.0/api/scala/index.html#org.apache.spark.SparkContext

warandpeace.take (10)

3Ta KOMaHAaA He TpebyeT CYMUTbIBAHMA U Nepeaadn Ha raBHbIN y3en BCeX AaHHbIX
RDD.

Y3HalTe Ha CKOJIbKO YacTen pasaennance AaHHble B KiacTepe.
warandpeace.partitions

Ecnan ucnonb3yetca onpeaenéHHbI MeToa pacnpeaeneHusa Bbl MOXKeTe Noiy4ynTb
AaHHble 0 HEM KomaHaowm partitioner. HaunHas ¢ Bepcmun 1.6.0 4ocTynHa KOMaHAaA
warAndPeaceFile.getNumPartitions pna nony4yeHms MHGOPMaLUM O KOIMYeCcTBe
pa3genos.

Cosp,aﬁTe pacnpep,enéHHyro Konnekumnto n3 HECKOJIbKNX 371EMEHTOB 1N ANA
KaXA0ro asiemMmeHTa BEpPHUTE Ip agpec, Ha KOTOPOM OH PaACrnoOJZIOXKeH:

sc.parallelize (Array(1,2,3)) .map(x =>
java.net.InetAddress.getLocalHost) .collect

O6pa6omka mekcma

HanauTte CTPOKU, B KOTOPbLIX COAepKUTCA CN0BO "BOMHA".
i} ) A

val linesWithWar = warAndPeaceFile.filter(x =>
x.contains ("BomHua"))

MpumeuaHue. AprymeHTom filter asnsaetca nambaa dyHKUMA - dyHKUMA 6e3
nmeHn. o 0603HaUYeHUs => B CKOBKax Yepes 3anAaTyto ceayoT NepeMeHHbIe
aprymeHToB GYHKLMK, 3aTeM caenyeT KomaHAaa A3blka Scala. Mpu ncnonb3oBaHUM
bUrypHbIX CKOBOK A3bIK NO3BOIAET ONUCLIBATb 1AMO643 GYHKLMU C LLENOYKOM
KOMaHz, B Te/ie, aHaZIorMYHO MMEHOBaHHbIM QYHKLUMAM.

3anpocuTe nepByto CTPOKY. CTpoKoM B AaHHOM dainne anseTca Lenbin ab3au, Tak
KaK TO/IbKO NO 3aBepLueHnto ab3aua coaepKUTCa CUMBO/T NEPEHOCA CTPOKM.

linesWithWar.first

[aHHble MoryT ObITb NepeMeLLEeHbI B K3LWW. ITOT NPUEM O4YEHb NOJIE3EH NPU
NOBTOPHOM 0b6palleHnM K AaHHbIM, ANA 3anpPocoB "ropaynx” AaHHbIX UAK
3aMnycKa UTepaTUBHbIX a/IFOPUTMOB.



Mepen NOACYETOM KO/IMYECTBA 3/IEMEHTOB BbI30BUMTE KOMaHAY K3LWMPOBAHMA
cache(). TpaHchopmauum He 6yayT o6paboTaHbl, NOKa He byaeT 3anyLleHa oA4Ha
N3 KOMaHJ, - AEeNCTBUNA.

linesWithWar.cache ()

linesWithWar.count ()
linesWithWar.count ()

MoeTe BOCNO/1b30BaTb cnegyrowmm 610KOM KOo4a ANA 3aMepa BpeMeEHU
BbIMOJIHEHNA KOMaHAbl.

def time[R] (block: => R): R = {

val t0 = System.nanoTime ()

val result = block // call-by-name

val tl = System.nanoTime ()

println("Elapsed time: " + (tl - t0) + "ns")
result

‘at filter at <console>:25

thiar.cache()
thWar.type = MapPartitionsRDD[3] at filter at <console>»:25

r.count }

Mpwn BbINONIHEHMM KOMaHAbI count BTOPOM pa3s Bbl A40/KHbl 3aMeTUTb HebonbLuoe
yckopeHue. KawmnpoBaHue Hebonblmnx ¢painnos He AaET 60NbLLIOTO
NPenMyLLLECTBA, O4HAKO AN OrPOMHbIX $alinoB, pacnpeaeiEHHbIX MO COTHAM
WA TbICAYAM Y3/10B, Pa3HMLA BO BPEMEHMU BbINOJIHEHMA MOXKET bbITb
cyliecTBeHHOM. Bropas komaHaa linesWithWar.count() BbinosHseTca Hag,
pe3ynbTaToM OT NpeALecTBYOWMX KOoMaHae cache TpaHchopmauuit 1 Ha
6onblMx 06bEMaX AaHHbIX OyAeT yCKOPATb BbINOJIHEHWE NOC/AEAYOWMX KOMaHA,

Hanaute ructorpammy cnos:



val wordCounts = linesWithWar.flatMap(line => line.split ("
")) .map (word => (word, 1)) .reduceByKey((a, b) => a + Db)

Spark cywecTBeHHO ynpoCcTMA peanm3aumnto MHOTMX 3a4a4, paHee pellaemMblx C
ncnonb3oBaHmem MapReduce. 3Ta ogHOCTpOYHaA nporpamma --- WordCount ---
ABnaeTca Hambonee NonNyAAPHbLIM NPUMEPOM 3a4auu, 3GPeKTUBHO
pacnapannennsaemon B Hadoop knactepe. E€ peanmsauna 8 MapReduce
3aHMMmaeTca okoso 130 cTpoK Koaa.

CoxpaHuTe pe3ynbTaThl B pann, a 3atem, HanauTe gaHHble B HDFS u BbiBeante
AaHHble B linux KOHCOM ¢ nomoLblo KomaHabl hadoop fs -cat
warandpeace_histogram.txt/* (3gecb Mcnonb3yeTcs OTHOCUTE/bHbIN NYTb).

wordCounts.saveAsTextFile ("warandpeace histogram.txt")
$ hadoop fs -cat warandpeace histogram.txt/*

YnpaxHeHue. Yaydwute npoueaypy, youpas us cios AMWHME CUMBObI U
TpaHchOpMMpPYSA BCE CNOBA B HUXKHUI perncTp. Mcnonb3yiTe perynapHble
BblpaskeHuA. Hanpumep, no perynspHomy BbipaxkeHuto "\\w*".r cnegyrowmiin Kog,

"\\w*".r.findAllIn("a b c").toArray.foreach (println)

BbIBEAET Ha KaAo0M cTpoke no bykse. Kpome Scala KoHconm ana TectMposaHus
PerynsapHbIX BblpaXkeHU Bbl MOMKETE UCMO/b30BaTb CalTbl:

— https://regex101.com/,

— https://www.debuggex.com/.

Onepauuu C MHoOJ>cecmeamu

NHMumanusmpyinTe ABa MHOXecCTBa

val a = sc.parallelize (Array(

1I2I3I4))
val b = sc.parallelize (Array(3,4,6,7

Hangute o6begmHeHne a n b n cobepute AaHHbIe Ha IN1aBHbIN y3€/1 C NOMOLLbIO
dyHKumm collect.

a.union (b) .collect

O6paTnTe BHMMAHME, YTO 0bLLME 3N1eMeHTbl AyBMpYIOTCA, NO3TOMY pe3ynbTaT He
ABNAETCA KNAaCCUYECKMM MHOXKECTBOM Ha camoM aene. Takoe noseaeHue aenaet
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https://regex101.com/
https://www.debuggex.com/

3TO OonepaLnio O4YeHb AellEBOM, TaK KaKk 0OHOBAAETCA TONbKO MHOPMaLUS O
MECTOHaXOXAeHUM AaHHbIX Ans gaHHoro RDD. Y6epute ay6anKaTbl C NOMOLLbIO
distinct.

a.union (b) .distinct () .collect

HanguTte nepecevyeHne MHOMeCTB.

a.intersection(b) .collect

HanguTte pasHOCTb MHOECTB.

a.subtract (b) .collect

MpumeuaHue. MNpu 3anycke collect Ha LeHTpanbHbIN y3en - driver nepepatoTca BCe
AaHHble 13 pacnpeaenéHHoro RDD. Mpu paboTe ¢ 6oabwiMm 06bemom AaHHbIX

BbINO/NHEHWE AAaHHOM KOMAHAbl MOXKET 3aM0/IHUTb BCIO ONepaTUBHYO NaMATb
driver y3na.

YnpaxkHeHue. Hangute B ucxogHom Koge Spark onpegenenne ¢pyHkumum distinct.

Ob6BbACHMTE NoYeMy peanmsauma 3ToMn onepaunm gencTBuTenbHo yobupaer
aybnnkaTol.

O6wue nepemeHHbIE

B Apache Spark obwmmm nepemeHHbIMK ABNAIOTCA LMPOKOBEL,ATENbHbIE
(broadcast) nepemeHHble 1 akkymyamnpytowme (accumulator) nepemeHHble.

H.IPIpOKOBeIJ.laTEJIbeIe nepeMeHHbI€

Obuwme nepemeHHble ya06HbI ecan Bbl obpallaeTecb K Hebonblwomy 06 BEMY
AAHHbIX Ha Bcex y3nax. Hanpumep, aTo moryT 6bITb MapaMeTpbl aIfTOPUTMOB
06paboTkM, HeEGONbLLUME MATPULLbI.

B KoHCcoAn, ¢ KoTopoW Bbl paboTanu B NpeablayLiem pasaene, cosgamnte
LUMPOKOBeELLATENbHYIO NepeMeHHyto. HabepuTte:

val broadcastVar = sc.broadcast (Array(1l,2,3))
[nAa nonyyeHua sHavyeHnA obpaTmutech K nonto value:

broadcastVar.value

11



AKKyMyJIMpyIOLIH€e epeMeHHbIe

AKKyMynnpyloLlme nepemMeHHble ABAAITCA 06 bEKTAMM, KOTOPbIE MOTYT ObITb
M3MeHeHbl TONIbKO accoumMaTMBHOM onepaunen gobasneHna. OHM UCNONb3YHOTCA
Ans 3dPeKTUBHOM peanmsaumm CHETYNKOB U CYMMAPHbIX 3HAYEHUI. Bbl MoXKeTe
TaK)Ke UCNob30BaTb CBOM TUM, HaJ, KOTOPOM OnpeaesieHa accounaTuBHas
onepauma npm HeobxoaUMOCTMH.

OcobeHHOCTbIO UCMOb30BaHMUSA nepemeHHoﬁ ABNAETCA BO3MOXKHOCTb A0CTyNna K
3HA4YeHUIO TOJIbKO Ha y3/1€ B driver npouecce.

MoTpeHNPYMNTECh B CO34aHUM aKKYMYNPYIOLWMX NEePEMEHHDbIX:

val accum = sc.longAccumulator

Cneayowmm Warom 3anyctTuTe napannesibHyto 06paboTky MmaccuBa 1 B KaxKaoM
napanfienbHOM 3aZ4aHUM 406aBbTe K aKKYMYAMPYHOLLEN NEPEMEHHON 3HAYEHNE

a21eéMeHTa MmaCCuBa:

sc.parallelize (Array(1,2,3,4)) .foreach(x =>
accum.add (x))

AnAa nonyvyeHnA TEKYLLEro sHa4YeHnA BbI30BUTE KOMaHAY:
accum.value

Pe3ynbTtaTtom A0/KHO 6bITb Yncno 10.

Ilapbl Kawy-3HaAYeHUe
Co3spaiTe napy Katoy-3Ha4YeHne us AByx Hyks:

val pair = ('a', 'b'")

[na poctyna K nepBomy 3HaueHuto obpatutech K nonto _1:
pair. 1

[na pocTyna K BTOPOMY 3Ha4YeHUIO K NoNto _2:

pair. 2

Ecnun pacnpenenéHHas KoNNeKLUnUs COCTOUT M3 Nap, TO OHM TPAKTYIOTCA KaK And
KNKOY-3HAYEHWNE M ANA TaKUX KONTEKLUNIM AOCTYNHbI A0MNO/HUTENbHbIE ONepaLuu.
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Hanbonee pacnpocTpaHéHHbIe, 3TO: rPYNNMPOBKa NO KUy, arperMpoBaHune
3HAYEHWI C OANHAKOBLIMWN KNOYaMM, 06 beANHEHNE ABYX KONNEKLMIA NO KAKOUY.

Bbl moXeTe BbIMTU M3 KOHCOIMN HaXaTmem coyetaHma kKnasmw CTRL+D.

K TeKkyLwemy MOMeHTY Bbl MO3HAKOMUIUCD CO CAEAYHOWMMN KOMAHAAMM
aenctsun: count, first, take, saveAsTextFile, collect, foreach. MonHbIn cnncok
KOMaHZ AEeNCTBUIM Bbl MOXKETE HANTU B LOKYMEHTALMKN COOTBETCTBYIOLLLEN BEPCUM
Spark http://spark.apache.org/docs/latest/rdd-programming-guide.html#actions.

Jecssmb Hau60.1ee NonyAsIPHbLIX HOMEPO8 MaKcU

NMpoaHanusnpyem JaHHble 0 noesaKax Takcu B Hbto-Mopke n Haigém 10
HOMEPOB TaKCW, KOTOPble COBEPLUNAN HanboIblLee KONMYECTBO NOE30K.

B nepsyto ouepeap 6yaeTt Heobxoammo 3arpy3unTb AaHHble B MapR-FS. Co3pganTe
HOBYO nNanky B MapR-FS:

Co3pgante RDD Ha ocHOBE 3arpyeHHbIX AaHHbIX nyctaxi.csv:

val taxi = sc.textFile("nyctaxi.csv")

BbiBeguTe nepsble 5 CTPOK M3 AaHHOW Tabanubl:

taxi.take(5) .foreach (println)

ObpaTnte BHMMaHWUE, YTO NepBasn CTPOKaA ABNAETCA 3aroI0BKOM. E€ Kak npasuno
HY»KHO byaeT oTpunbTpoBaTb. OgHUM U3 3PPEKTUBHbBIX CNOCOOOB ABNAETCA

cneayowmin:

taxi.mapPartitionsWithIndex{ (idx,iter)=> if (idx==0)
iter.drop(l) else iter }

MpumeuaHue. [1ns aHann3a CTPYKTYPUPOBAHHbIX Tab/NMUYHBIX AaHHbIX
paccmaTpuBanTe B Ka4ecTBe anbTepHaTMBbI Ucnonb3oBaHme SQL APl 1 DataSet

API.

[Ona pa3bopa 3HaueHMn noTpebyeTca co3gaTtb RDD, rae Kaxkgas cTpoKa pas3buta
Ha MaccuB NOACTPOK. Micnonb3yiTe 3anATyto B KayecTse pa3aenuntens. Habepure:

val taxiParse = taxi.map(line=>line.split(","))
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Tenepb Npeobpasyem MaccuB CTPOK B MACCUB Nap KAOY-3HaYEHUe, rae KAKYoM
ByAeT CNYKUTb HOMEP TaKcK (6 KONOHKa), a 3HaYeHnem eaAnHULA.

val taxiMedKey = taxiParse.map (row => (row(6), 1))
Cnepom Mbl MOXKEM HaUTU KOIMYECTBO NOE340K KaXKA0ro HOMepa TaKCK:

val taxiMedCounts = taxiMedKey.reduceByKey ((vl, v2) =>
v1i+v2)

BbiBegem nosilydeHHble pe3ybTaTbl B OTCOPTUPOBAHHOM BUAE:

taxiMedCounts.map ( .swap) .top(10) .map( .swap) .foreach (p
rintln)

MpumeuaHue. HoTtaums _.swap sBnAaeTca o6baABAEHMEM AaHOHUMHOM GYHKUUM OT
OAHOr0 apryMeHTa, aHanor 3anucm X => X.swap.

AsnAatotca nm obe map onepaumun pacnpeaenéHHbimm? HanauTte B AOKYMEHTALNM
Spark B knaccax RDD nau PairRDDFunctions meTtog, top.

Bbl TaK»Ke MOXKeTe CrpynnupoBaTh BCE ONUCAHHbIE Bbille TpaHChopMaLuuy,
npeobpasylolimne NCXoaHbIe AaHHble B O4HY LIEMOYKY:

val taxiCounts =
taxi.map(line=>line.split(",")) .map (row=>(row(6),1)) .re
duceByKey ( + )

MpumeuyaHue. Hotaumnsa _ + _ aBnsetca ob6bABNeHMEM aHOHMMHOWN PYHKLMM OT
ABYX aprymeHToB, aHasior 6onee MHOrocs108HOM 3anucu (a,b) =>a + b.

MonpobyiiTe HaliTK obLLLEE KONNMYECTBO HOMEPOB TaKCU HECKO/IbKO pas,
npeaBaputenbHo 06bsaBmMB RDD taxiCounts Kak coxpaHaemyto B Kalle:

taxiCounts.cache ()

CpaBHUTe Bpems, KOTopoe TpaHchopMaL MM BbINONHAOTCA NEPBbI pa3 1 BTOPOW.
Yem 6onblue AaHHbIe, TEM CYLLEeCTBEHHEE pa3HMLa.

taxiCounts.count ()
taxiCounts.count ()
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Hacmpoiika cnoco6a xpaHeHuss RDD

B paHHOM YacTK ByaeT paccmoTpeHa HacTpoliKa cnocobos xpaHeHua RDD. Bbi
CpaBHUTE pa3/INYHble CNOCOObI XpaHEHUA, BKItOYAA: XPaHEHWE B
Cep1anm3oBaHHOM BUAE, B UCXOAHOM, C PENAUKALMEN.

trips.persist (StorageLevel .MEMORY ONLY)

SporJK\Z 24 Jobs Stages Storage Environment Executors Zeppelin application Ul
Storage
RDD Name Storage Level Cached Partitions Fraction Cached Size in Memory Size in Tachyon Size on Disk

204 Memory Serialized 1x Replicated 2 100% 68.7 MB 00B 00B
186 Memory Deserialized 1x Replicated 2 100% 164.3 MB 0.0B 0.0B

Apyrmmn cnocobamm xpaHeHUs ABNAIOTCA:

~ MEMORY_AND DISK,

~ MEMORY_AND DISK_SER,
— DISK_ONLY,

~ MEMORY_ONLY 2,

~ MEMORY_AND DISK_2,

— OFF_HEAP.

MoapobHee o cnocobax XpaHEHUA Bbl MOXKETe y3HaTb No ajpecy
http://spark.apache.org/docs/latest/programming-guide.html#rdd-persistence
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Co3apanue IIPOEKTAa Ha JIOKAJ/IbHOM KOMIIBIOTEPE

PaspaboTKa nporpammbl Ha Spark morKeT 6bITb BbINO/JIHEHA Ha HECKO/IbKUX
AasblKax: Python, R, Scala, Java. B ;aHHOM pyKOBOACTBE PAacCMOTPUM Pa3paboTKy
Ha NocneAHUX ABYX, TaK KaK OHU MMEIOT CaMyto NOJIHYIO NoAaAep KKy API
06paboTKM AAHHbIX.

Pa3paboTKa NPUIOKEHMA MOXKET NPOM3BOAUTLCS B IH06OM TEKCTOBOM
pefaKkTope, 3aTem 6bITb CObpaHa cucTeMoi cOopKU B OTAENIbHOE NPUIOKEHME U
3anyuieHa Ha Spark Knactepe ¢ NOMOLLbIO KOHCO/IbHOM KoMaHAbl spark-submit.

B naHHoOI nabopaTtopHoit paboTe mbl byaem ncnonbsosartsb Intelli) IDEA. IDE
npeAocTaBnsieT HAbopP BO3MOMKHOCTEN A5 YNPOLLEHNA Pa3paboTKu:
aBTOAO0MNOJIHEHUE, MHAEKCALMA NPOEKTA, CTaTUYECcKan NPoBepKa Koaa, NoACBeTKa
CMHTaKCKCA, MHTErpaLma C CUCTEMaMM KOHTPONS BEPCUI U cUcTeMamMm COOPKMU.

[Ona pabotbl Heob6xoaMMa ycTaHoBAEHHaA nocneaHsa sepcus IDE Intelli) IDEA
Community Edition. [laHHana cpeaa pa3paboTku AocTyna ANA CKAaYMBaHMA No
agpecy https://www.jetbrains.com/idea/.

[na co3pgaHunsa npoekTa B IntelliJ IDEA 3anyctute cpeay paspaboTku, Bbibepute
Create New Project.

Welcome to Intelli) IDEA

TestSparkl

Intellid IDEA

jects\remotel

Configure v  Get Help +
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Pa3zpa6omka c ucnos1v3oeanuem cucmemsl c60opku SBT Ha s13vike Scala

[Ona cospaHus Scala + SBT npoeKTa Bbibepute cnesa B meHto Scala 1 3atem SBT.

Mew Project >

W bt

Lightbend Project Starter

W Android = |DEA

Intelli) Platform Plugin
Maven

Gradle

Groon,

Scala

Kotlin

Ermnpty Project

Cancel

[anee ykaxute uma NpoekKTa, Bepcuto Java, Bepcuio SBT n Bepcutio Scala
Komnunatopa. Ansa pa3paboTku Ha Spark 2.4.0 pekomeHayeTca BbI6paTb BEpCUIO
Scala 2.12.9.

MpumeyaHue. YctaHosuTe dnar Use auto-import gns Toro, 4tobbl He 06HOBAATL
3aBMCMMOCTM BPYYHYIO NPU UBMEHEHUAX B NMPOEKTE.

sbt projects need to be imported

Mocne HaxkaTua Finish oTKpoeTcsa rnaBHOe OKHO cpeabl pa3paboTKu.

Mopoxaute, Koraa SBT ckayaeT 3aBUCUMOCTM.
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File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window

spark-lab-19 STC

Project = % - ® build.sbt

ab-19

B nepeBe npoeKTta goaxkeH noasutbca dpann build.sbt, asnatowmiica ocHoBHbIM
dannom gna HacTporkmn cbopKM 1 ykaszaHMA 3aBucMmocTen npoekTa SBT. B dpanne
Ha MOMEHT CO34aHMsA YKa3aHbl: UMA NPOEKTa, BEPCUS NPOEKTA, BepCcus A3blKa
Scala.

MpumeuaHue. MNoasneHne npegynpexaeHni o KoHPanKTe MméEH B SBT 0.13.8
ABNAETCA M3BeCTHOM olwmnbKom https://github.com/sbt/sbt/issues/1933. OaHo 13
peweHnn — ncnosb3oBaHue 6onee paHHel BEPCUN UK CKPbITUE BCEX
npeaynpexaeHnin yctaHoBKoM cteneHun normposaHua loglevel := Level.Error.

Kopa, Scala nomewaetcs B nanky src/main/scala nnm src/main/scala-2.12.

Co3panTe B nanke scala 06bekT Main ¢ metogom main. laHHbIM meToA byaeT
TOYKOW BXOAa B NPOrpammy.

Jav
Kotlin File/Class
Scala Class

File

Cirl+Alt+Shife+C Scratch File Ctrl+Alt+Shift+ nsert
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Create Mew Scala Class -

Marme;

Kind:

MpumeuaHue. AHanorom ob6beKTa object B Java aBnaetca natrepH Singleton.
BbinonHeHMA Tena 06beKTa NPOMCXOAMT NPU ero 3arpysKe B NaMsiTb, aHa/IOTMYHO
MHULMANU3ALNKN B KOHCTPYKTOPE, MeToAbl object AocTynHbl 6e3 co3gaHus
0b6beKTa onepaTopom New, aHaIorMYHO NYH6ANYHbBIM CTAaTUYECKUM METOAAM.

object Main {
def main(args: Array[String]) {
println ("Hello world")

B KOHTEKCTHOM meHto Bbibepute Run 'Main', nnbo HaxkmuTte coyeTaHue KnasuLl
Ctrl+Shift+F10.

w build.sbt Main.scala

Ctrl+ Alt+ Shift+C

Ctrl+V

Paste from History... Ctrl+5Shift+V
Paste without Formatting Ctrl+Alt+5hift+V
Column Selection Mode Alt+Shift+Insert
Find Usages Alt+FT

Refactor

Folding

Alt+|nsert
'Main.scala’ Ctrl+Shift+F9
Run 'Main’' Ctrl+5hift+F10

Debug 'Main'

.. Run 'Main' with Coverage




Mocne BbINONIHEHMA B KOHCO/IN A0NXKHO NOABUTLCA NnPpUBETCTBUE.

Run; Main

[ob6aBbTe K NPoeKTy 3aBMcMMOCTb Spark (Bepcma Ha MapR Knactepe), 3anuncas
cnepytowme CTPOKM B KoHue ¢anna build.sbt:

libraryDependencies ++= Seq(
"org.apache.spark" %% "spark-core" % "2.4.0"

COXpaHVITe U3MeHeHns n obHoBUTE NPOEKT.

w» build.sbt Main.scala

MNopoxaute, koraa SBT ckayaeT Bce 3aBUCMMble BUBAMOTEKMN.

N3meHnTe Kog Main.scala n cosgalite npocrtenwyto Spark nporpammy.
MmnopTupynTe Knaccbl NakeTta org.apache.spark.

import org.apache.spark.

Cospaiite KoHpUrypauymto Spark c nomouubto knacca SparkConf. Ykaxkute
obA3aTenbHble NapaMeTpbl: UMA 3anyCcKaeMol 3a4a4m (MMa KOHTEKCTa 3a4a4m) u
PEMKMM 3anyCcKa (CMUCOK pPeMMoB
http://spark.apache.org/docs/latest/submitting-applications.html#master-urls). B
HalleMm Cnyyae B KayecTBe peXkuma byaget ykasaH napametp local[2],
O3Ha4aloLWMM 3anycK ¢ ABYyMA NOTOKAaMW HA IOKA/IbHOM MallmMHe. B KavecTse
peXXnma MmoXKeT bbITb YKa3aH agpec rnaBHOro y3na.

val cfg = new SparkConf ()
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.setAppName ("Test") .setMaster ("local[2]")
MpumeuaHume. B Scala pa3nnuatotca gBa BUAA NnepemMeHHbIX: val n var.
MNepemeHHble val ABNsATCA HEM3MEHSAEMbIMU U UHULMANU3NPYIOTCA OAUH pPa3, B
OT/INYMeE OT var, KOTOPOM MOKHO NPUCBAMBATb HOBbIE 3HAYEHUA HECKO/IbKO pas.
NHnumanmnsmpymte KoHTeKcT Spark B rnaBHom meTtoge.
val sc = new SparkContext (cfqg)

[lo6aBbTe B KOHel, painna KomaHAy OCTaHOBKU KOHTEKCTa

sc.stop()

Mocne MHMLUMANN3aLMKN KOHTEKCTa Bbl MOXKeTe 06paLLaTbCa K KomaHgam Spark.
CuunTanTe ntob0M TeKCTOBbIN dalin U3 IoKanbHOM GanoBO CUCTEMDI U BbiBEAUTE
€ro no CTPOKam B KOHCO/b.

MpumeuaHume. MNyTb K panny B NoKanbHOM GannoBom cucteme nmeet

onpeaenéxHbii bopmart, umetowmii npedukc "file:///".
https://tools.ietf.org/html|/rfc8089

val textFile = sc.textFile("file:///c:/temp/file.txt")
textFile.foreach (println)

spark-lab-13 [D:\developiscala\spark-lab-19

\srcvmaintscala\Main.scala [spark-lab-19] - Intelll) IDEA - a x
Eile Edit Viev

' spark-lab-19 n C Main +

ping oy e X

I 1:Project

e J

s .

T
+
=
=

» 4 Run B Terminal S Build
O Allfiles te ( 161 CRLF: UTF-83% 2sp
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MpumeuaHue. Mpu paboTe 6e3 winutils.exe 3anunce B pannosyto cuctemy byaet
NopoXaaTb OWNOKY. MI3BECTHbIM pelleHneM ABNAETCA CKaYMBaHME AaHHOTO
danna ns npoekta Hadoop B painnoByto cuctemy B nanky ¢ HazBaHMem bin u
yKasaHuem nepemeHHowm Spark hadoop.home.dir. B nepemeHHoOM
hadoop.home.dir xpaHuTtca nyTb K nanke ¢ Hadoop onpegenéHHon Bepcum.
YcTaHOoBUTb NepeMeHHYyo cpeabl JVM Bbl moxkeTe Kogom System.setProperty(key,
value) . ipyrum peleHnem npobaembl ABAAETCSA YCTaHOBKA NepPeMeHHOM cpeapbl
HADOOP_HOME (notpebyeTtca nepesanyck IDE).
https://issues.apache.org/jira/browse/SPARK-2356.
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AHau3 daHHbIX 8€/10NaAPKOBOK

TecToBbIMM AAaHHBIMU ABAAKOTCA CMUCOK NOE340K Ha Besiocuneaax tl"ipS.CSV “n
CNUCOK BEJIOCTOAHOK NPOKaTa Besnocurnenos stations.csv.

Cospaiite no ogHomy RDD Ha ocHoBe Kaxkgoro dalina stations.csv, trips.csv.
CunTanTe AaHHbIE B NEPEMEHHYIO, 3aTEM 3aNOMHUTE 3aroNoBokK. O6bABUTE
HOBYIO MEepPeMEHHYIO C @aHHbIMK, B KOTOPbIX He ByAeT 3aro/IoBKa, a CTPOKM
npeobpa3oBaHbl B MAacCMBbI CTPOK B COOTBETCTBUM C pa3fenmteniem — 3ansaras.

MpumeyaHue. CyuwiectsyeT 60nee apPeKTUBHbINA, HO TPOMO3AKUI cnocob
WMCKNKOYUTL 3aro/IOBOK U3 AAHHbIX C UCNO/b30BaHNUEM MeToAa
mapPartitionWithIndex. Mpumep npucyTcTBYET B NepBOMN YacTn nabopaTopHoOM
paboTbl B pasgene HaxoXAeHMA AeCATU NONYAAPHbIX HOMEPOB TaKCH.

val tripData = sc.textFile("file:///z:/data/trips.csv")

// BaloMHMM 3aroJIOBOK, UYTOOHE 3aTeM eI'0 MCKJIIOUUTH

val tripsHeader = tripData.first

val trips = tripData.filter (row=>row!=tripsHeader)
.map (row=>row.split(",",-1))

val stationData = sc.textFile("file:///z:/data/stations.csv")
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val stationsHeader = stationData.first
val stations = stationData.filter (row=>row!=stationsHeader)
.map (row=>row.split (",",-1))

MpumeyaHue. Ncnonb3oBaHMe B KayecTse BToporo napametpa -1 s row.split(",",-
nmn

1) no3BonAEeT He oTbpacbkiBaTh NycTble cTPOKKU. Hanpumep "1,2," . split(",") BepHET
Array(lllll’llzll)’ a II1'2’II.SpIit(II’II’_1) BepHET Array(“l“,“z”,”“)_

BbiBeauTe 3arosioBKu Ta6/1l/1Ll| N U3y4nTE KOJTIOHKUN CSV cbaﬁnos.

stationsHeader
tripsHeader

BbiBegnTe HECKO/IbKO 91eMEHTOB AaHHbIX B trips u stations.

MpumeuaHue. YopaTb MHGOPMALIMOHHbIE CTPOKW IOTOB M3 BblAa4M MOXKHO
cneayrowmm obpasom:

import org.apache.log4dj.{Logger, Level}
Logger.getLogger ("org.apache.spark") .setLevel (Level . WARN)
Logger.getLogger ("org.spark-project") .setlLevel (Level.WARN)

O6basuTe stationsindexed Tak, 4Tobbl pe3yanbTaToM ObIN1 CAUCOK Nap KAKY-
3HAYeHMe C LEeNOYUC/IEHHbIM K/IFOYOM U3 NEePBOM KONOHKNU. Taknm obpa3om Bbl
CO34aéTe MHAEKC HAa OCHOBE NEPBOMN KONOHKU - HOMEpPa BEIOCTOAHKM

val stationsIndexed = stations.keyBy (row=>row(0) .tolInt)

Mpumeyanue. ObpalleHMe K MaccuBy B Scala NponsBoANTCA B KPYr/ibix CKOOKax.
Hanpumep Array(1,2,3)(0) BepHET nepBbIit 3N1€MEHT.

BbiBeauTe yacTb AaHHbIX HoBOro RDD.

AHanornyHoe gencTene npogenamTe ana MHAEKCMPOBAHUA KONEKUMHU trips no
KonoHkam Start Terminal n End Terminal u coxpaHute pe3ynbTaT B NEPEMEHHDbIE,
Hanpumep tripsByStartTerminals u tripsByEndTerminals.

BbinonHuTe onepaunto o6beANHEHMSA KOANEKLWIA MO KAOYY C NOMOLLbIO GYHKLUMK
join. O6beanHuTe stationsindexed u tripsByStartTerminals, stationsindexed u

tripsByEndTerminals.

val startTrips =
stationsIndexed.join (tripsByStartTerminals)
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val endTrips =
stationsIndexed.join (tripsByEndTerminals)

Ob6baBneHMe nocnenoBaTe/IbHOCTM TPaHCGOPMALMA NPUBOAUT K CO34aHUIO
AUMKAMYHOTO OPMEHTUPOBAHHOIO rpada. BoiBECTM Nony4YeHHbIN rpad MOXKHO ana
noboro RDD.

startTrips.toDebugString
endTrips.toDebugString

L]

D

ap

s |

[T = T« T I+ 1]
i

s

textFile \ﬂ» map keyBy /ﬁ\
\ k D k A
join \
textkile //_h filier (/_R\ map (/_ﬁ\FﬁﬂfE*(/_K\////
R /)—————b\&—// o

AN .

—

BbinonHnte obbaBneHHble rpadbl TpaHCPOPMaL M BbI3OBOM KOMaHAbI count.

startTrips.count ()
endTrips.count ()

Ecnun Bbl 3HaeTe pacnpeaeneHune Kao4ven 3apaHee, Bbl MOXKeTe BbibpaTb
ONTMMa/bHbIM CNOCOD XelWnpoBaHMA Katoven no pasgenam Partition. Hanpumep,
€C/IN OAMH K/K0Y BCTPEYAETCA HA NOPALAKM Yalle, Yem APYrme KAouu, To
ncnonb3osaHue HashPartitioner 6yget He Ny4ywMm BbIBOPOM, TaK KaK AaHHble
CBAI3aHHbIe C 3TUM Kto4oM ByayT cobmpaTtbca B 04HOM pa3gene. IT0 NpPUBeaET K
HepaBHOMEPHOW Harpyske Ha BblYMCAUTENbHbIE PECYPChI.
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BbibpaTb onpeaenéHHyo peannsaumio Knacca pacnpeneneHmsa no pasaenam
MOKHO c nomoubto pyHKummn RDD partitionBy. Hanpumep, ana RDD
stationsIndexed BbibupaeTca HashPartitioner c KonnyecTBom paszenoB paBHbIM
Konnyectsy pasgenos trips RDD.

stationsIndexed.partitionBy (new
HashPartitioner (trips.partitions.size))

TakXKe MOXKHO CO34aBaTb CBOM KNACCbl ANA pacnpeneneHma Kaden. YaHatb
KaKOW Knacc Ha3sHayeH ans tekywero RDD mMoKHO obpalieHnem K nonto

partitioner.

stationsIndexed.partitioner
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Co3daHue modes1u 0AHHbIX

Ona 6onee apPpeKTMBHON 06PabOTKM M NONYyYEHUA AONONHUTENBHbIX
BO3MOXHOCTEN Mbl MOXEM 06BbSABMUTb KNacCbl CYLLHOCTEN NpeaMeTHOM 061acTu U
npeobpa3oBaTb NCXOLHbIE CTPOKOBbIE AaHHble B 06bABAEHHOE NpeacTaBAeHMe.

B Scala yacTo ans 06bABAEHUA CTPYKTYP AaHHbIX UCMONb3YETCA KOHCTPYKLUMA case
class. OcobeHHOCTbIO TAKOro 06BABMEHUSA Klacca ABNAIOTCA: aBTOMaTUYeCcKoe
co3gaHMe MeToA0B A0CTyna get ANnA apryMeHTOB KOHCTPYKTOPA, aBTOMATHUYecKoe
onpeaeneHne metogos hashcode n equals, BO3MOXHOCTb case KnaccoB bbITb
pa3obpaHHbIMK Mo WabsoHy (pattern matching). Hanpumep, ans onpeaeneHus

case class IntNumber (val value:Integer)
BbIMOJIHEHME

new IntNumber (4) .value

BEpPHET 3HaveHue 4.

O6baABMTE case Knacchl A8 NpeAcTaBAeHUs CTPOK Tabauu, B COOTBETCTBUM C
MMeHaMM 3aro/I0BKOB.

case class Station(
stationId:Integer,
name:String,
lat:Double,
long:Double,
dockcount:Integer,
landmark:String,
installation:String,
notes:String)

case class Trip(
tripId:Integer,
duration:Integer,
startDate:LocalDateTime,
startStation:String,
startTerminal:Integer,
endDate:LocalDateTime,
endStation:String,
endTerminal : Integer,
bikeId: Integer,
subscriptionType: String,
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zipCode: String)

[na KoHBepTauuMm BpemeHn byaem ncnonb3oBaTb NakeT java.time. Kpatkoe
BBeAeHue B paboTy c nakeTom HaxoauTca B MpunoxeHun b. O6bsBMM popmat
OAHHbIX.

val timeFormat = DateTimeFormatter.ofPattern ("M/d/yyyy
H:m")

O6bsaBuUM trips c y4éTom npeobpasoBaHMA BO BHYTPEHHEE NpeacTaBAeHMe.

val tripsInternal = trips.mapPartitions (rows => {
val timeFormat =
DateTimeFormatter.ofPattern ("M/d/yyyy H:m")
rows.map( row =>
new Trip(tripId=row(0).tolInt,
duration=row (1) .toInt,
startDate= LocalDate.parse(row(2), timeFormat),
startStation=row (3),
startTerminal=row(4) .tolInt,
endDate=LocalDate.parse (row(5), timeFormat),
endStation=row(6),
endTerminal=row(7) .toInt,
bikeId=row (8) .toInt,
subscriptionType=row (9),
zipCode=row (10))) })

N3yunte nonyyeHHble gaHHble. Hanpumep, BbI3OBOM CneayoLmnX KOMaHA

tripsInternal.first
tripsInternal.first.startDate

MpumeuaHume. B cBs3n c Tem, uto timeFormat cogepnt Hecepmnannsyembii
06beKT, ero Heob6xo0AMMO C034aBaTb Ha KaXKA0M Y31€e ANA KaXKA0M NapTULUMN.

To e mOXXHO npoaenatb 1 ana station RDD

val stationsInternal = stations.map (row=>

new Station(stationId=row(0).tolInt,
name=row (1),
lat=row(2) .toDouble,
long=row (3) .toDouble,
dockcount=row (4) .toInt,
landmark=row (5),
installation=row(6)
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notes=null))

MpumeyaHue. Bocbman KOJIOHKA He NPUCYTCTBYET B TabauLe, TaK KaK B AaHHbIX
OHa nycTas. Ecam B byayuiem oHa He ByaeT MCnonb30BaTbCsA, UMEET CMbICA eé
ybpaTb U3 onucaHmA case Knacca.

MpumeyaHue. B gaHHbIX NPUCYTCTBYIOT pa3inyHblie GOpMaTbl BPEMEHM.
Nocuntaem cpegHee Bpema noe3aku, ucnosb3ya groupByKey.

Ona satoro notpebyetcs npeobpasosath trips RDD B8 RDD KonneKkuuto nap KAwu-
3HAYeHKMe aHaNOrMYHO TOMY, KaK Mbl COBEPLUA/IN 3TO paHee MeToaoM keyBy.

val tripsByStartStation = tripsInternal.keyBy(record =>
record.startStation)

Paccumtaem cpegHee Bpema noesgkn A8 KaXKa0ro CTapToBoro NapKkoBOYHOrO
MecCTa

val avgDurationByStartStation = tripsByStartStation
.mapValues (x=>x.duration)
.groupByKey ()
.mapValues (col=>col.reduce((a,b)=>a+b)/col.size)

BbiBegem nepsble 10 pe3ynbtaToB

avgDurationByStartStation.take (10) .foreach (println)

BbinonHeHWe onepaumun groupByKey npuBoANT K MHTEHCUMBHbLIM Nepegadam
OaHHbIX. ECav rpynnmMpoBKa genaetca gna nocneayrowen peaykumm snemeHTos
Nlyylie ncnonb3osaTb TpaHchopmaumto reduceByKey nnm aggregateByKey. Nx
BbIMO/IHEHME NPUBELET CHayaNa K IOKANbHOM peayKkumn Hag pasgenom Partition,
a 3aTtem byaeT NnponsBeaeHO OKOHYaTe/IbHOE CYMMMUPOBAHME HaZ NOYYEHHbIMM
YACTUYHbIMWN CYMMaMM.

MpumeuaHue. BoinonHeHne reduceByKey normyeckun cxoaHo ¢ BbINOAHEHNEM
Combine n Reduce ¢a3bl MapReduce paboTbi.

dyHKumA aggregateByKey asnsaetca aHanorom reduceByKey ¢ BO3MOXHOCTbIO
YKa3blBaTb HaYa/IbHbI 3/IEMEHT.

PaccunTtaem cpeaHee 3HayeHume c nomoulbto aggregateByKey. OgHoBpemMeHHO
6yayT BbIUMCNATLCA ABa 3HAYEHMA AN1A KaXKA0ro CTapTOBOro TepMMHaNa: CyMmma
BPEMEH N KONMNYEeCTBO N0e3[0K.

29



val avgDurationByStartStationZ? = tripsByStartStation
.mapValues (x=>x.duration)
.aggregateByKey ((0,0)) (
(acc, value) => (acc. 1 + value, acc. 2 + 1),
(accl, acc2) => (accl. 1l4+acc2. 1, accl. 2+acc2. 2))
.mapValues (acc=>acc. 1l/acc. 2)

B nepBbix cCKobKax nepenaéTtca HayanbHOe 3HaYeHue. B Hawwem ciydae 3To napa
Hynen. NepBas aHOHMMHaA GYHKLMA NpeAHa3HaYeHa A1A NPoXoAa No KoANeKUum
pasgena. Ha aTom npoxoae 3HaYeHWe 3NeMeHTOB NOMELLAITCA CPeaol B
nepemeHHyto value, a nepemMeHHasa «akKKyMyIAaTOpa» acc Hakan/MBaeT 3HaYEHUs.
BTopas aHOHUMHaA GyHKUMA NpeAHa3HaYeHa 414 3Tana peayKumMm 4acTUYHO
MOCUYMTAHHbIX JIOKaNbHbIX PE3Y/1bTATOB.

CpasHuTe pesynbtathl avgDurationByStartStation n avgDurationByStartStation2 u
X BPEMA BbINOJIHEHUA.

Tenepb HallAEM NepByO NOE3AKY ANA KaXKA0W BENOCTOAHKU. [1na peweHns onsaTb
notpebyeTtca rpynnupoBKa. EWweé ogHMm HegocTaTkom groupByKey AaHHbIX
ABNAETCA TO, YTO ANA rPYNMNUPOBKM AaHHbIE A0/I}KHbl MTOMECTUTLCA B ONEPaTUBHOMN
NamATU. ITO MOXKeT NpPUBecTU K ownbke OutOfMemoryException gna 6onbinx
06BEMOB AaHHbIX.

Crpynnupyem noesaku no BesIoCTOSHKaM M OTCOPTUPYEM NOE3AKM B rpynnax no
BO3pacTaHMIO AaTbl.

val firstGrouped = tripsByStartStation
.groupByKey ()
.mapValues (x =>
x.toList.sortWith ((tripl, trip2) =>
tripl.startDate.compareTo (trip2.startDate)<0))

Jlydwinm BapuaHTOM € TOYKM 3peHuns addpeKkTnBHOCTM ByaeT ncnonb3oBaHue
TpaHchopmaumm reduceByKey

val firstGrouped = tripsByStartStation
.reduceByKey ((tripl, trip2) =>
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if (tripl.startDate.compareTo (trip2.startDate)<0)
tripl else trip2)

B naHHOM cnydae «nepeaaBaTbCs Aanblue» byaeT MeHbllee U3 3HaYeHUI Katoua.

3apgauu:

HaliTu Benocunen ¢ MakcMmanbHbIM npoberom.

HaliTu Hanbonbluee paccTossHUE MeXKAY CTaHLUAMM.

HaliTu nyTb BesiocMnesa ¢ MakcMmanbHbIM Npoberom yepes cTaHUMK.
HaliT1 KonnyecTBo BENOCUNELOB B CUCTEME.

HaliTu nonb3oBaTenei NoTpaTUBLUNX Ha Noe3aKM bonee 3 yacos.

ukhwn e
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3anyck nNpoekKTa Ha ya4aJIEHHOM cepBepe

[lna 3anycKa cobpaHHOro NpoeKTa Ha cepBepe UCNoNb3yihTe KoMmaHay spark-
submit. OgHaKo npexae Yem cobpaTtb NPOEKT, HEOBXOAMMO ero U3MeHMUTb, Tak
KaK B @aHHbIA MOMEHT B KoZe 3alluTbl NYTU K dalinam ¢ AaHHbIMU B JIOKaIbHOM
cUCTEME N pPeXKMM 3anycka (setMaster(“local[2]“)).

MapameTpusyiiTe 3T 3HAYEHMA apryMeHTaMMN NepeaaBaemMbiMmM B NPOrpammy
npw 3anycke.

val Seg(masterURL, tripDataPath, stationDataPath) = args.toSeqg
val cfg = new
SparkConfig () .setAppName ("Test") .setMaster (masterURL)

val tripData = sc.textFile (tripDataPath)
val stationData = sc.textFile(stationDataPath)

B KoHMrypaumm 3anycka 4obaBbTe 3HaYEHMUA apryMEHTOB:

Run/Debug Configurations >

+ - B A & Mame | Main Share Allow parallel run

v Application
Main

>/ Templates

1 arguments:

I'IpOBepre, YTO MPOEKT pa60TaeT Ha TOKa/IbHOM KOMIMbLOTEPE.

Cobepute JAR c nomoubto sbt KomaHabl package. ®Paiin nosBUTCA B AUPEKTOPUN
target/scala-2.12. Ckonupyiite ero Ha cepsep C MOMOLLbIO SCP U 3anycTuTe.

$ spark-submit --deploy-mode cluster untitled4 2.11-
0.1.jar yarn /labs/labl/trips.csv
/labs/labl/stations.csv

Norn YARN KOHTEMHEPOB Bbl MOXeTe HalTh B AupeKkTopumn /mapr/tmp/studX/.

MpoBepbTe, YTO BblAgayva Balle NPorpaMmbl Ha cepBepe MAeHTUYHa Bblgade B IDE
Npu 3anycKe Ha JIOKaJ/IbHOM KOMMblOTepe.
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IIpuinoxxenue A

KpaTkoe onucanue ¢painsioBo cucrembl HDFS

HDFS — pacnpeaeneHHasa pannoBas cuctema, Ucnonb3dyemas B npoekte Hadoop.
HDFS-knacTep B nepsyto ovepenb coctonT n3 NameNode-cepsepa n DataNode-
cepBepoB, KOTopble XpaHAT gaHHble. NameNode-cepsep ynpasnset
NPOCTPAHCTBOM MMeH $alnnoBOM CUCTEMbI M AOCTYNOM KAMEHTOB K AaHHbIM.
YT106b1 pasrpy3nt NameNode-cepsep, nepesaya AaHHbIX OCYLLLECTBAAETCA
TONbKO Mexay KnmeHTom u DataNode-cepsepom.

Apxurekrypa HDFS

.‘\}'JEHHFF” MemdaaddHine o I’jj)f“‘!.ff!.r X‘U(”HHJJ KOO Memaodanipix
VECINOHANONCDC T OI0ROE, L _ I
coomsenemene uexncoy daiiiaa o faokaa, 'l"-'}}‘_rf:rj"l""_‘ (I"‘I" ””””’“ 'ls_'l‘l 'l_’_'? :'fl[l’l’_":'r‘ J{”’"’_"’_“"(
T e HeH T I..Jr””; TR CHEIE Vb & COOMEBERCINENS & WIWENCHUAN
I Vanaénr wecmonaxoncdenne |
T iowos fiaiia I - . .
Vs \ S Neamenode SecondaryNamenode
{ . — -
Tonwzosamens
Y / T~
<
GATAHCUPORKA, PERIUKAYUA, KOHMPOTH 30 PAGOMOCHOCOTHOCHIBIO
2 Cyrminiaaent 0aoK -~
o Datanode ..
Datanode Datanode Datanode

Xpanam oanisie - daoku (haitios

PassépTbiBaHMe ak3emnaApa HDFS npegycmatpuBaeT Hannyme LeHTPasibHOro
y3/1a UMEH (aHrn. name node), xpaHALW,ero metTagaHHble panaoBON CUCTEMBI U
MmeTanHdopmauuto o pacnpegeneHnm 610K0B, U cepum y310B AaHHbIX (aHra. data
node), HenocpeAcTBEHHO XPaHALLNX 6/10KM dalinoB. Y3en MMEH oTBeYaeT 3a
06paboTKy onepaumin ypoBHA $GaiiNoB M KaTaNIOrOB — OTKPbITUE M 3aKpbiTUE
$annoB, MaHMNYNALMA C KAaTanoramm, y3abl AaHHbIX HEMNOCPEACTBEHHO
oTpabaTbiBalOT ONepaLmMm Mo 3anNnUCK U YTEHUIO AAHHbIX. Y3e/1 UMEH U y3/bl
OAHHbIX CHabrKatoTca Beb-cepBepamu, 0TOOparkaloWNMmM TEKYLLUIM CTATyC Y3108 U
NO3BONAKOLWMMN NPOCMATPUBATL CoaepKMMOoe $aliIoBON CUCTEMBI.
ALAMUHNCTPATMBHbIE GYHKUMM OOCTYMHbI U3 MHTepdEenca KOMaHA4HOM CTPOKM.
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IIpunoxenue b

OcHogHble noHssMus java.time

[lna npeactaBneHnsa BpemeHu B Java 8 pekomeHayeTcsa UCNoAb30BaTh NaKkeT
java.time, peanusyrowmin ctaHaapT JSR 310. loKymeHTauma nakera java.time
[OCTyMHa no agpecy
https://docs.oracle.com/javase/8/docs/api/java/time/package-summary.html.

[anee npusoantca paboTta C OCHOBHbIMW Knaccamu npeacTaBAeHUA BpeMEHM
java.time. [1ns skcnepmmeHTOB YyA06HO Mcnonb3oBaTb REPL KoHconb. Ecan Bbl
HaxoauTecb B cpeae pa3paboTkum IDEA Scala KOHCONb MoXKeT bbITb 3anyLLeHa
HaxaTtuem Ctrl+Shift+D, nnbo yepe3s KoHTeKcTHoe meHto Intellij IDEA.

MpumeuaHue. REPL (oT cokpaleHus read, eval, print, loop - cunmTaTtb, BbINOHUTD,
Hane4yaTaTb, NOBTOPATb B LMK/IE) — MHTEPAKTUBHbIN LMKA B3aMMOAENCTBUA
NPOrpamMmmHOM cpeabl C NO/Ib30BATENEM.

Compile 'Main.scala’ Ctrl+Shift+F3

Run 'Main' Ctrl+5Shift+F10

% Run 'Main’ with Coverage

Save 'Main’

Run Scala Console Ctrl+Shift+D

NMpumeyaHue. KOHCONb TaKKe MOMKHO 3anyCTUTb B KOMaHAHOM OKHe
onepauMoHHON CUCTEMbI C NOMOLLbIO sbt console, HaxoaACb B Nanke C NPOEKTOM.
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B o6omx BapnaHTax 3aBUCUMOCTU NMPOEKTA NOAKNIOYHAKTCA aBTOMAaTUHYECKUN TaK,
YTO Bbl MOXKETE pa6OTaTb CO CTOPOHHUMU 6mnbanoTekamm.

B nakeTe java.time pasnnyarotca npeactaBaeHUA BpeMeHM!:
— Knacc Instant — XpaHWUT YNCNOBYIO METKY;
— Knacc LocalDate — xpaHuT gaty 6e3 BpemeHu;
— Knacc LocalTime — xpaHuT Bpems 6e3 aatbl;
— Knacc LocalDateTime — xpaHWUT Bpems 1 Aaty;
— Knacc ZonedDateTime — xpaHUT gaTy, BPEMA M YAaCcOBOM NOAC.

Y3HaliTe B KOHCO/IN TeKyLlee BpeMs, BbI3BaB CTAaTUYECKMI MeTod NOW() Y KaxKaoro
Knacca, U3y4ymTte Bo3BpalllaeMoe npeacrasieHne. Hanpumep,

import java.time.
Instant.now ()

Mepen MUCNONb30BAaHMEM K/1acCOB 06BABUTE X MMMNOPT. CUMBOJT «_»
MMMNOPTUPYET BCE KNAcCbl AAHHOTMO MakKerTa.

Enter ucnonb3yetca ana nepeHoca CTPOKK. [AnA BbINONHEHUA HAXKMUTE
coyeTaHue Knasuw Ctrl+Enter.

Cospaiite npumeyaTenbHy0 BaM AaTy C MOMOLLbIO CTaTUYECKOro KOHCTPYKTOpa of
knaccoB LocalDate, LocalDateTime, ZonedDateTime. Bocnonb3yinTtech
NoACKasKamu cpeapl pa3paboTKku AN AOKYMEHTaUMen ana onpegeneHums
KO/INYeCcTBa apryMeHTOB MeToAa of U UX 3HaYeHuA.
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MN3yunTe co3gaHme BpeMEH 1 AaT C NOMOLLbIO MeToAa parse AaHHbIX KNaccoB.
Ncnonbayiite dopmatupoBaHME, KOTOPOE BblAaBasIOCh CUCTEMOWM NpU
BO3BpPaLLLEHNN 3HAYEHMA B KOHCO/b.

[OnA 3agaHNA N0/1b30BaTENLCKOro GOpMaTa CYMTbIBAHMA Bbl MOXKETE
ncnonb3osaTb Kaacc DateTimeFormatter. OnucaHue Knhacca u CUMBOJIOB
wabnoHa pacnonaraerca no agpecy

https://docs.oracle.com/javase/8/docs/api/java/time/format/DateTimeFormatter
.html.
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IIpuioxxenue B

HacTtpoitka Knactepa B Microsoft Azure. Mpu pernctpaumm noHagoburtca
H6aHKOBCKasA KapTa. [ln1a HOBbIX NOAb30BaTeNel npegoctasnaeTca 12 mecaues
6ecnnatHoro ncnonbsoBaHua n 12500 pybnen Ha cueTy.

HuKe npuBegeHa nocneaoBaTeNbHOCTb Waros KoHGUrypuposaHms HDInsight

Knacrepa.

What's included

12 months of free products

Get free access to popular products
like virtual machines, storage, and
databases in your first 30 days, and
for 12 months after you upgrade
your account to pay-as-you-go

pricing.

12,500 PYB credit

Use your 12,500 PYE credit to
experiment with any Azure service
in your first 30 days—beyond the
free product amounts.

25+ always-free products

Take advantage of mare than 25
products, including serverless,
containers, and artificial intelligence,
that are always free. Get these in
your first 30 days, and always—
once you choose to upgrade.

No automatic charges

You won't be charged unless you
choose to upgrade. Before the end
of your first 30 days, you'll be
notified and have the chance to
upgrade and start paying only for
the resources you use beyond the
free amounts.
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All services > HDInsight clusters

HDInsight clusters

ssaury

Add Edit columns () Refresh

Subscriptions: Free Trial

[ Fitter by name. | [l resource groups ~ | [l tocations v | [alltags ~ | [ No grouping
0items
Name Ty Resource group T4 Location Ty Subscripti

No HDlInsight clusters to display

uch as Hadoop,

using popular ope
Spark, Hive, LLAP Kafka, Storm, ML Serviczs, and mor: I

Create HDInsight cluster

Al services » HUINsigt clusters > Create HUINsight cluster Select cluster type X
Create HDInsight cluster
N Hadoop

& Goto classic create experience Petabyte-scale processing with Hadoop components like MapReduce, Hive
(SQL on Hadoop), Pig, Sqoop and Oozie.

Basics Storage  Security + networking  Configuration + pricing  Review + create

Creste 2 managed HDInsight cluster. Select from Spark. Kafka, Hadoop, Storm, and more. Lezm more Spark

Fast data analytics and cluster computing using in-memory processing
Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders to organize and manage all

your resources. (afka
- - Build a high throughput, low-latency, real-time streaming platform using a
Subscription [ Free Tl V] fast, scalable, durable, and fault-tolerant publish-subscribe messaging
system.
Resource group * ‘ spark_eu ~ ‘

Create new
HBase
Fast and scalsble NoSQL database. Available with both standard and
premium (SD) storage options

Cluster details

Name your cluster, pick a region, and choose a cluster type and version. Leam more

Cluster name * [[haspark

Interactive Query

Build Enterprise Data Warehouse with in-memory analytics using Hive (SQL
Region * [Eastus v on Hadoop) and LLAP (Low Latency Analytical Processing).

Note that this feature requires high memory instances.

Cluster type *

cluster type

L Version v

Storm

Reliably process infinite streams of data in real-time.
Cluster credentials

Enter new credentials that will be used to administer or access the cluster.

ML Services (R Server)

Cluster login username * (@ ‘ admin ‘ Analyze data at scale, build intelligent apps and discover valuable insights
across your business using both R and Python.

Cluster login password *
Confirm cluster login password *

Secure Shell (SSH) usemame * (@

‘ ‘ Adds 1 RUB per Core-Hour.

["sshuser |
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Create HDInsight cluster

;} Go to classic create experience

Basics  Storage  Security + networking  Configuration + pricing  Review + create

Create a managed HDInsight cluster. Select from Spark, Kafka, Hadoop, Storm, and more. Learn more

Project details

Select the subscription to manage deployed resources and costs. Use resource groups like folders to organize and manage all

Your resources,

Subscription *

I— Resource group *

Cluster details

| Free Trial ~ |

| spark_eu v |

Create new

Mame your cluster, pick a region, and choose a cluster type and version. Learn more

Cluster name *
Region *

Cluster type *

I— Version *

Cluster credentials

| hdspark \/|
| EastUs v
Spark
Change

Spark 2.4 (HDI 4.0) kv

Enter new credentials that will be used to administer or access the cluster.

Cluster login username * ()

Cluster login password *

Confirm cluster login password *
Secure Shell (S5H) username * (1)

Use cluster login password for SSH

| admin |

ssssssEsREEEEEE |

€ Must contain at least one non-alphanumeric character, except characters * * ™).

A \/|

| sshuser |
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Create HDInsight cluster

? Go to classic create experience

Basics Storage  Security + networking  Configuration + pricing  Review + create

Select or create storage accounts that will be used for the cluster's logs, job input, and job output. Configure the cluster’s
access to these accounts, if needed.

Primary storage

Select or create a storage account that will be the default location for cluster logs and other output.

Primary storage type * Azure Storage| o~
Selection method * () Azure Storage

e e
Primary storage account * | (New) hdsparkhdistorage hd |

Create new

\— Container * (3)

| hdspark-2019-12-25t17-44-32-227z v |

Data Lake Storage Genl

Provide details for the cluster to access Data Lake Storage Genl. The cluster will be able to access any Data Lake Storage Genl
accounts that the chosen service principal has access to.

Data Lake Storage Gen1 access Configure access settings

Additional Azure storage
Link additional Azure storage accounts to the cluster.
Add Azure storage

Metastore settings

To preserve your Hive and/or Oozie metadata outside of this cluster, select a SQL database for this cluster.

SQL database for Hive (7) | i |
SQL database for Oozie () | R |
SQOL database for Ambari () | i |
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Create HDInsight cluster

? Go to classic create experience

Basics Storage  Security + networking  Configuration + pricing  Review + creats

Configure cluster performance and pricing. Learn more

MNode configuration

Configure your cluster's size and performance, and view estimated cost information.

The cost estimate represented in the table does not include subscription discounts or costs related to storage, networking, or
data transfer.

o This configuration will use 40 of 60 available cores in the East US region.

View cores usage

Add application

MNode type Mode size Mumber of ... Estimated cost/hour
Head node | D12 v2 (4 Cores, 28 GB RAM), 2336 RU... v | 2 46.73 RUB
Worker node | D13 v2 (& Cores, 56 GB RAM), 4673 RU... | | 4 | 186.90 RUB

[ ] Enable autoscale
Learn moreg

Total estimated cost/hour 233.63 RUB
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Create HDInsight cluster

ﬁ 5o to classic create experience

Basics  Storage  Security + networking  Configuration + pricing  Review + create

Configure cluster performance and pricing. Learn more

MNode configuration

Configure your cluster's size and performance, and view estimated cost information.

The cost estimate represented in the table does not include subscription discounts or costs related to storage, networking, or
data transfer.

o This configuration will use 24 of 60 available cores in the East US region.
View cores usage

Add application

Mode type Mode size Mumber of ... Estimated cost/hour
Head node ‘ D12 v2 {4 Cores, 28 GB RAM), 23.36 RU... ‘ 2 46.73 RUB
Worker node | D13 v2 (8 Cores, 56 GB RAM), 4673 RU... Vv | | 2 | 9345RUB

D Enzble autoscale
Learn mare

Total estimated cost/hour 140.18 RUB
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Basics Storage  Security + networking  Configuration + pricing | Review + create |

Spark 2.4 (HDI 4.0) 140.18 RUB Total estimated cost/hour

This estimate does not include subscription discounts or costs related to storage,
networking, or data transfer.

Basics

Subscription Fres Trial

Resource group spark_eu

Region East US

Cluster name {new) hdspark

Cluster type Spark 2.4 (HDI 4.0)
Cluster login username admin

Secure Shell (SSH) username sshuser

Use cluster login password for SSH Enabled

Storage

Primary storage type Azure Storage

Primary storage account {new) hdsparkhdistorage1
Container hdspark-2019-12-25t17-44-32-227z
Additional Azure storage MNone

Data Lake Storage Genl access Disabled

Cluster configuration
Head 2 nodes, D12 v2 (4 Cores, 28 GB RAM)

Worker 2 nodes, D13 v2 (8 Cores, 56 GB RAM)

m Next Download a template for automation
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All services > HDInsight_2019-12-25T17.49.58.591Z - Overview

. HDInsight__2019-12-25T17.49.58.591Z - Overview

Deptoyment
[Fswngnn ]« B odkte O conce e

Overview == Your deployment is underway
B2 inputs

Deployment name:  HDInsight_2018-12-25T17.49.58.5912
= Outputs subscription:  Free Trizl
Resource group:  spark_eu
Template
A~ Deployment details (Downlcad)

Resource Type Status

[<] Mic Accepted

v Next steps

Starttime: 12/25/2019, 9:50:25 PM
Correlation ID:  84808553-9713-4626-be55-f01ab0623881

Operation details

Operation details
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protsenkovi@ssau.

)

Security Center
Secure your apps and infrastructure
Go to Azure security center >

Free Microsoft tutorials
Start leamning today >

Work

an expert
Azure experts are service provider partnel
who can help manage your assets on Azu
and be your first line of suppart.

Find an Azure expert >



Home > HDInsight__2019-12-25T17.49.58.591Z - Overview > hdspark

hdspark

HDinsight clustar

£ ke

(Ctrl

8t Overview
Activity log
B9, Access control (JAM)
& Tags
&2 Diagnose and solve problems
# auickstart
54 Tools
Settings
“ Cluster size
B Quota limits
SSH + Cluster login
Il Data Lake Storage Gen1
= sStorage accounts
[ Applications
B script actions
B External metastores
& HDInsight partner
! properties
£ Locks

B2 Export template

Monitoring
B Alerts

A Metrics

B Diagnostic settings
@ Azure Monitor
Support + troubleshaoting
@ Resource health

New support request

—> Move [i] Delete () Refresh

Resource group (change) : spark_eu

Status ; Running
Location 1 EastUS
Subscription (change) : Free Trial

Subscription ID 1 7fd978ce-0ff5-47e5-babf-03b6fa180c92

Tags (change) : Click here to add tags

</ Cluster dashboards
) Cluster management
interfaces

Ambari home
Ambari views
Zeppelin notebook
Jupyter notebock
Spark histary server

Learn more

Cluster type, HDI version :

URL

Getting started

Yamn
Cluster size
4 nodes
Type Ty Size T, Cores Ty Nodes Ty
Head D122 8 2
‘Worker D13 v2 16 2

C

interfaces

Ambarn home
Ambari views

!ﬁé‘ Cluster dashboards
¢) Cluster mana gement

Zeppelin notebook
Jupyter notebook

Spark history server

Yarn

—_—
—
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: Documentation

Spark 2.4 (HDI 4.0}

: https://hdspark.azurehdinsight.net
© Quickstart
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Jd/tmp/Tlabs/data
$ scp * sshuser@hdspark-ssh.azurehdinsight.net:~/
authorized uses only. All activity may be monitored and reported.

rogramming-languages.csvy
lstations.csv

rips.csv
varandsociety. txt

0-hdspar: ~

/
$ ssh sshuser@hdspark-ssh.azurehdinsight.net
he authenticity of host 'hdspark-ssh.azurehdinsight.net (13.68.199.159)' can't be established.
ECDSA key fingerprint is SHA256:sHonkSk20kPc+K7716Dg95kDiJEU3LIXTI7UEW2BTDYk .
Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added 'hdspark-ssh.azurehdinsight.net,13.68.199.159" (ECDSA) to the list of kno
an hosts.
Authorized uses only. All activity may be monitored and reported.
sshuser@hdspark-ssh.azurehdinsight.net's password:
Welcome to Ubuntu 16.04.6 LTS (GNU/Linux 4.15.0-1063-azure x86_64)

* Documentation: https://help.ubuntu.com

* Management: https://landscape.canonical. com

* Support: https://ubuntu.com/advantage

= Overheard at KubeCon: "microk8s.status just blew my mind".

https://microk8s.io/docs/commands#microk8s.status

0 packages can be updated.
0 updates are security updates.

Welcome to Spark on HDInsight.

he programs included with the Ubuntu system are free software;
the exact distribution terms for each program are described in the
individual files in fusr/share/doc/*/copyright.

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable Taw.

o run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root” for details.

sshuser@hn0-hdspar:~$%

kkshuser@hn0-hdspar:~$ spark-shell
ISPARK_MAJOR_VERSION is set to 2, using Spark2
Setting default Tog level to "WARN".
o adjust logging level use sc.setLoglLevel (newLevel). For SparkR, use setLoglLevel(newLevel).
Spark context Web UI available at http://hn0-hdspar.vymgqgofwchfebfv3nlaburiwoa.bx.internal.cloudap

(master = yarn, app id = application_1577296800986_0004).

A
NN
NS TN version 2.4.0.3.1.2.2-1

sing Scala version 2.11.12 (OpenJDK 64-Bit Server wvM, Java 1.8.0_232)
ype in expressions to have them evaluated.
ype :help for more information.




