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1. lNMouemy Scala ?

2. 0630p 6M6NMoTek Data-Science Ha Scala
3. YT0 3a npobnemy pewiaem cerogHa?
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Scala or SCALABLE
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SCALABLE:
GROWABLE & ENABLING GROWTH
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OrpaHnybTe NPOCTPAHCTBO Noumcka!

Kakyro 6Mbnmnoteky BbiOpaTb?

Breeze Saddle

Ob6yyatoLnm
/oNTUMU3NPYIOLLNIA
anroputm

BblcOKkoypoOBHEBbIE
MeToabl

MaTtemaTmnyeckunmn
CTaTUCTUYECKUN
aHanus

KoHdourypauus/
onTMMM3auus
anroputma

MpepobpaboTka

AaHHbIX HI/I3KOy|C)OBHeBbIe MeTo4bl

N/MNn CTPYKTYPbI AAHHbIX
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OrpaHnybTe NPOCTPAHCTBO Noumcka!

Kakyro 6ubnuoteky BbiopaTtb?

DeeplLearning
.scala BigDL
(ThoughtWorks) Neuron Deeplearning4j | (on top of Spark)

[ny6okoe
ObyueHune

Anastasia Lieva

BbicokoypoBHeBbIe
MeToabl

HuskoypoBHEBbIE METOADI
NN CTPYKTYpbl AaHHbIX

MpuMUTUBLI ONA
SfeMeHTapHbIX 3agav
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[MpenobpaboTKka AaHHbIX: Spark MLIib

Extraction

v
@

Selection
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[MpepobpaboTka gaHHbIX: Saddle

Class Description
e BekTOpbl -"u.n’en 1D vector
o Matpuupl .Mat 2D matrix
o Cepuu .Series 1D indexed vector |
e Openmbl .Frame 2D indexed matrix |
e WHpekchbl -Index Hashmap-like |
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O6yuyeHue paHHbIX: Spark MLIib

e Knaccuopukaumsa

e KnacTtepusayus

e PerpeccnoHHbIM aHanus

e JInHenHblie meTOoAbI

e ANropuTMbl Ha OCHOBE fAepeBbeB
e (OOpaboTKa eCTECTBEHHOrO A3blKa

® ................M MHOT'NE gpYyrue!

APl Ha ocHOBe paTadppenmMmoB

Anastasia Lieva “Big Data Science in Scala” Joker 2017
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Spark MLIib :
Pipelines
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Transformation
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Selection
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Spark MLIib :
Pipelines
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Extraction
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Transformation
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Selection

¥

Algorithm
configuration
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Learning by
algorithm
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Evaluation
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Spark MLIib : rpaduyeckun nHtepdenc

Spark Jobs (?)

User: anastasia

Total Uptime: 1.8 min
Scheduling Mode: FIFO
Active Jobs: 1
Completed Jobs: 24

~ Event Timeline
{¥ Enable zooming

Executors

Added

B Removed \cutor driver added

Jobs ”
Succeeded

[ Failed @ H IIH I ‘takeatdassﬂiaf.scalaﬂ‘

[ Running
json at Proces |ommlalP4 |munlalePmnsssBalc4 H H ” |l H B H | @

0 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15

21 October 13:14 21 October 13:15 21 October 13:16 ‘
Active Jobs (1)
Job Id Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
24 collectAsMap at RandomForest.scala:550 201610/21 13:16:12 3s 03 T 414
Completed Jobs (24)
Job Id Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
23 | collectAsap at RandomForestsca:550 2016/10/21 13:16:04 9s 212 (1 skipped) . 10M0(4sKpped)
22 collectAsMap at RandomForest scala:894 201610/21 13:15:54 10s 272 (1 skipped) . 10M0(4skpped)
21 ' count at DecisioniTreeMetadata.scala:116 2016/10/21 13:15:48 6s 411 (1 skipped) . sls(Askpped)
20 | ke st DecisioriTreeMetadsia.scale:112 2016/10/21 13:15:45 3s 22 . —
19 | take at Classifior.acale 111 2016/10/21 13:15:34 11s 33 L qm0
18 first at VectorAssembler scala:56 201610/21 13:15:31 2s 272 s 55—




O6y4yeHune gaHHbIX: SMILE

e Knaccudukauyms

e KnacTtepuHr

e PerpeccmoHHbIN aHanus

e JIlnHenHble meToabl

e AnNropuTMbl HA OCHOBE OEPEBLEB
e OOpaboTka ecTeCTBEHHOIO A3blKa

® .......NMHOIKe gpyruel!

APl Ha ocHOBe MaccuBoB
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O6y4yeHune gaHHbIX: SMILE

% Vector Quantization
% Association Rule Mining
% Manifold learning

% Multi-dimensional scaling

BOJIbLUE

% aNropuTMOB KJlacTepmusaLum

% MeTOo/[0B 3aMeLleHNs OTCYTCTBYIOLLMUX AaHHbIX

Anastasia Lieva “Big Data Science in Scala” Joker 2017
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1. lNMouemy Scala ?

2. 0630p 6M6NMoTek Data-Science Ha Scala
3. YTto0 3a npobnemy pewiaem cerogHs?

4. 3amapaTb pyKu B Kopge

5. NMopgBecTu UTorn n BblGpaTh

noaxoAsiLLyo HaMm 6mbnuoTeky!
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3apgava:

OnNTUMUN3NPOBaTb YPOBEHb KJINKOB
NOKAa3aHHbIX peK/iam

NMy6nukaumnsa peknamol

adh

[ ] CBobOoOAHOE peKknaMHOe MeCTo -

\J —  Knuk peknambl g

noJsfib3oBaTternem @
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3apgava:
OnTmMmmsmnpoBaTb YPOBEHb KJINKOB
apuLLMpyemMbIX peKsiam

Ham HY?KHO 3HATb BEPOATHOCTD TOI'0,
9TO BbI KIIMKHUTC HA PCRIIAMY

HA OCHOBAHUMU .
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3apgava:
OnTumMmmusnpoBaTb YPOBEHb K/IMKOB
NMOKa3aHHbIX peK/iaM

Ham Hy’KHO 3HATb BEPOSATHOCTD TOIO,
YTO BbI KJIMKHHUTE HA PEeKJIaAMYy

HA OCHOBAHUMU .

e KOHdJurypaumm sanpoca
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e KOHdJurypaumm sanpoca
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3apgava:
OnTumMmmusnpoBaTb YPOBEHb K/IMKOB
NMOKa3aHHbIX peK/iaM

Ham Hy’KHO 3HATb BEPOSATHOCTD TOIO,
YTO BbI KJIMKHHUTE HA PEeKJIaAMY

HA OCHOBAHUMU .

e KOHdJurypaumm sanpoca
e KpeaTMBHOIo oopmaTta peknambl
® ICTOPUU NOSb30oBaTENS

® CTOPOHHEWN U MeTa-UHMpopmMaLnm
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OnpenenuTte 3agavy B KOHTEKCTE HayKu O OaHHbIX !

AHann3 BpeMeHHbIX pPsiaoB Knaccudukaums
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N3BneyeHune

PaspaboTka : Bibop
NPU3HaKoB

NPpM3HaKoB NnpM3HaKoB

OnTummnsaumnsa
Anroputm | WA || Konurypauus

anroputmMma napameTpoB

Ctpaternu — MeTpukn ®
OLIEHKM OLIEHKU




Cny4yanHbIu nec
(Random Forest)

~
N3BneyeHune
NpM3HaKoB

MpenobpaboTka

Pa3paboTka : Bbibop
NPU3HaKOB NPU3HaKoB

J

!

~
MaIJJVIHHOe O”TMMM3a
:> s KoHdourypaums
u AnropuTM™ anroputma : napameTpoB

CtpaTernu MeTpuku
OueHka E—
H OLEHKMU OLEeHKMU ®
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AnropuTtm: cny4yamHsin nec (Random Forest)

YcpeaHeHve pesynbTaToB BCEX AepPEBbLEB Neca



AnropuTtm: cny4yamHsin nec (Random Forest)

e

[lepeBo pelueHnn

Anastasia Lieva “Big Data Science in Scala” Joker 2017
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AnropuTtm: cny4vyamHsin nec (Random Forest)

[lepeBo pelueHnn

KonunyectBo
crnyYanHbIX
NnpuU3HaKoB Angd
a3bunenHus
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[lepeBo pelueHnn

AnropuTtm: cny4vyamHsbin nec (Random Forest)
KonuuectBo

l ' ‘- crnyYanHbIX
Kputepwii ‘ O NnpuU3HaKoB Angd
a3buneHus
pa3bneHus
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AnropuTtm: cny4vyamHsbin nec (Random Forest)

KonunyecTtBo

‘“ 3 CcryYanHbIx
A

KpuTepmi 3 ; NpPW3HaKoB As
as3dbunenHuns
pa3bneHus

[lepeBo pelueHnn

r
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AnropuTtm: cny4yamHsin nec (Random Forest)

KonunyecTtBo
nepeBbLEB
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"1d" :"951cb9f5-2bab-46ce-b759-8245cffxxxxx",
"time":"2016-06-09T0:25:28Z2",
"bidfloor":2.88,

"appOrSite":"app",

"adType":"banner",
"categories":"games,news,football",
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"connectionType":3,
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"clicked":true

}
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lMnaH.

1. lNMouemy Scala ?

2. 0630p 6M6NMoTek Data-Science Ha Scala
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Saddle

Co3paem pgatadppenm

val dataframe: Frame[Int, String, Any] =
Frame(requestsParsed, columns)
. rdropNA
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Saddle

Co3paem pgatadppenm

val dataframe: Frame[Int, String, Any] =
Frame(requestsParsed, columns)
. rdropNA
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Saddle

Co3paeM patadppenm

val dataframe:
Frame(requestsParsed, columns)
.rdropNA

Anastasia Lieva “Big Data Science in Scala”
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Joker 2017
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Saddle

Co3paeM patadppenm

val dataframe: Frame[Int, String, Any] =
Frame(requestsParsed, columns)

.rdropNA
. rmap .rsqueeze
.rconcat . rmask
.rfilter .rtransform

.rjoin .rwhere

Anastasia Lieva “Big Data Science in Scala” Joker 2017 .



Saddle

Co3paeM patadppenm

val dataframe: Frame[Int, String, Any] =
Frame(requestsParsed, columns)

.rdropNA
. rmap .rsqueeze
row-wise .rconcat . rmask
.rfilter .rtransform

.rjoin .rwhere

Anastasia Lieva “Big Data Science in Scala” Joker 2017 “



Saddle MHpekcupyem

KaTeropuals/ibHbie faHHbilé

val cityIndexed: Map[String, Double] = dataframe
.col("city")
.toSeq
.map(_._3)
.distinct
.zipWithIndex
. toMap
.mapValues(_.toDouble)

val transformedDataframe: Frame[Int, String, Double] = dataframe

.col("city")
.rtransform { series =>
val citySeries = "city" -> cityIndexed(

series.get("city").get.asInstanceOf[String]

)

series.concat(citySeries)

}

Anastasia Lieva “Big Data Science in Scala” Joker 2017 .



Saddle MHpekcupyem

KaTeropuals/ibHbie faHHbié

val cityIndexed: Map[String, Double] = dataframe

.col("city")
.toSe .
.map(il._3) City Index
.distinct
.zipWithIndex Saint Petersburg 0
. toMap
SR UALIES .- Montpellier 1
val transformed yle] = dataframe
.col("city") Moscow
.rtransform { _—_. ___ ,
val citySeries = "city" -> cityIndexed(

series.get("city").get.asInstanceOf[String]

)

series.concat(citySeries)

}
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Saddle MHpekcupyem

KaTeropuals/ibHbie faHHbié

val cityIndexed: Map[String, Double] = dataframe
.col("city")
.toSeq Any

.map(_._3) Seq[AnY]

.distinct
.zipWithIndex

.toMap
.mapValues(_.toDouble)

val transformedDataframe: Frame[Int, String, Double] = dataframe
.col("city")
.rtransform { series =>
val citySeries = "city" -> cityIndexed(
series.get("city").get.asInstanceOf[String]

)

series.concat(citySeries)

}

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -



Saddle MHpekcupyem

KaTeropuals/ibHbie faHHbilé

val cityIndexed: Map[String, Double] = dataframe
.col("city")

.toSeq

.map(_._3) List((Paris,9), (London,1),
.distinct

.zipWithIndex (Moscowlz)l (Cherkessk,3)
. toMap

.mapValues(_.toDouble)

val transformedDataframe: Frame[Int, String, Double] = dataframe

.col("city")
.rtransform { series =>
val citySeries = "city" -> cityIndexed(

series.get("city").get.asInstanceOf[String]

)

series.concat(citySeries)

}

Anastasia Lieva “Big Data Science in Scala” Joker 2017 .



Saddle MHpekcupyem

KaTeropuals/ibHbie faHHbilé

val cityIndexed: Map[String, Double] = dataframe
.col("city")

.toSeq

.map(_._3)  Map(London -> 1.8, Moscow -> 2.0,
.distinct s ~
zipWithIndex raris -> 0.9, Cherkessk -> 3.0)
.toMap

.mapValues(_.toDouble)

val transformedDataframe: Frame[Int, String, Double] = dataframe

.col("city")
.rtransform { series =>
val citySeries = "city" -> cityIndexed(

series.get("city").get.asInstanceOf[String]

)

series.concat(citySeries)

}
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Saddle MHpekcnpyem

KaTeropuals/ibHbie faHHbié

val cityIndexed: Map[String, Double] = dataframe
.col("city")
.toSeq
.map(_._3)  Map(London -> 1.0, Moscow -> 2.0,
S S T Paris -> 0.0, Cherkessk -> 3.0)
.zipWithIndex
. toMap
.mapValues(_.toDouble)

val transformedDataframe: Frame[Int, String, Double] = dataframe
.col("city")
.rtransform { series =>
val citySeries = "city" -> cityIndexed(
series.get("city").get.asInstanceOf[String]

)

series.concat(citySeries)

}
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Saddle MHpekcnpyem

KaTeropuals/ibHbie faHHbié

val citylIndex
.col("city"
.toSeq
.map(_._3)
.distinct
.zipWithInd
. toMap
.mapValues(
val transfor = dataframe
.col("city"
.rtransfor
val city

series.get("city").get.asInstanceOf[String]
)

series.concat(citySeries)
}
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Saddle
a3zbuBaem gaHHble

c/ly4YauHbIM 06pa30M Ha
TPEHUPOBOYHYIO U TECTOBYIO
BblOOpKU

val shuffledDF: Frame[Int, String, Double] =
transformedDataframe
.sortedRowsBy(_ => Random.nextDouble)
. resetRowIndex

val (testSet, trainSet) = shuffledDF
.rowSplitAt((0.1 * shuffledDF.numRows).tolInt)

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -



Saddle
a3zbuBaeM AaHHble

c/ly4yauHbIM 06pa3oM Ha
TPEHUPOBOYHYIO U TECTOBYIO
BblIOOPKU

val shuffledDF: Frame[Int, String, Double] =
transformedDataframe
.sortedRowsBy(_ => Random.nextDouble)
.resetRowIndex

val (testSet, trainSet) = shuffledDF
.rowSplitAt((0.1 * shuffledDF.numRows).tolInt)

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -



Saddle
aszbuBaem gaHHble

c/ly4yauHbIM 06pa3oM Ha
TPEHUPOBOYHYIO U TECTOBYIO
BblIOOPKU

val shuffledDF: Frame[Int, String, Double] =
transformedDataframe
.sortedRowsBy(_ => Random.nextDouble)
. resetRowIndex

val (testSet, trainSet) = shuffledDF
.rowSplitAt((0.1 * shuffledDF.numRows).toInt)

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -



Saddle
aszbuBaem gaHHble

c/ly4yauHbIM 06pa3oM Ha
TPEHUPOBOYHYIO U TECTOBYIO
BblIOOPKU

val shuffledDF: Frame[Int, String, Double] =
transformedDataframe
.sortedRowsBy(_ => Random.nextDouble)
. resetRowIndex

val (testSet, trainSet) = shuffledDF
.rowSplitAt((0.1 * shuffledDF.numRows).tolInt)

Anastasia Lieva “Big Data Science in Scala” Joker 2017 .



Saddle

0

C

Yo06HbIe AN HAyKU O AaHHbIX CTPYKTYPpbI :

¢dpenmMbl, MaTpuLbl, CEPUUN, BEKTOPDI

Anastasia Lieva “Big Data Science in Scala”

Joker 2017

92



Saddle

) @
(D
YAo6HblIe ANS HAYKU O AaHHbIX CTPYKTYPbI : v v
¢dpenmMbl, MaTpuLbl, CEPUUN, BEKTOPDI
J
A\
) @
= Y 6 J\
He B akTUBHOU pa3paboTke Arn
He TunusupoBaHHble aaTadpenmbl L=
J
/

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -






Spark

Spark MLlIib
Streamingl} (machine

learning)

Apache Spark

Anastasia Lieva “Big Data Science in Scala” Joker 2017



Spark

Spark MLIlib
Streamingll (machine

learning)

Apache Spark

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -



Spark

Anastasia Lieva

MLIIb

(machine
learning)

“Big Data Science in Scala”

Joker 2017

97



Spark

Anastasia Lieva

“Big Data Science in Scala”

MLIIb

(machine
learning)

Joker 2017

98



Spark

MLIIb

(machine
learning)

Anastasia Lieva

“Big Data Science in Scala”

Joker 2017

99



Spark

MLIib
(machine
SQL learning)
query
Dataframe
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Spark

Unified Apache Spark 2.0 API

Untyped AP

- DataFrame = Dataset[Row]
- Alias

Dataset

(2016)

Typed API

DataFrame

Dataset|[T]

@databricks
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Spark

Co3pnaem patadppenm

val rawDF: DataFrame = sparkSession

. read
.json(inputFile)
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Spark

Co3pnaem patadppenm

val rawDF: DataFrame = sparkSession
. read
. json(inputFile)
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Spark sqQL

query

dataframe.createOrReplaceTempView("data")

sparkSession.sql("
SELECT * FROM data WHERE click=true

")
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Spark sqQL

query

dataframe.createOrReplaceTempView("data")

sparkSession.sql("

WRITE WHAT U WANT CRAZY_OPERATOR CRAZY_COLUMN=true
Il)

Anastasia Lieva “Big Data Science in Scala” Joker 2017 e



Spark

Dataframe

dataframe.where(S$"click" === true)
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Spark

Dataframe

dataframe.where(S$"CRAZY_COLUMN" === true)
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Spark

dataframe.CRAZY_METHOD(S"click" ==

Anastasia Lieva

“Big Data Science in Scala”

Dataframe

true)
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Spark

dataframe.count

Anastasia Lieva

.join
.filter
.groupBy

.agg

.orderBy

“Big Data Science in Scala”

Dataframe
.sort
.where
.select
.union
.drop
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Spa r k Co3paem partaceT Dataset

case class Request(
os: String,
carrier: String,
timestamp: Double,
city: String,

clicked: Boolean

)
val dataset: Dataset[Request] = dataframe
.select("timestamp”, "city", "clicked", .., "os")
.as|[Request]
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Spa r k Co3paem partaceT Dataset

case class Request(
cs: String,
carrier: String,
timestamp: Double,
city: String,

Clicked: Boolean

) Dataset[Row]

val dataset: Dataset[Request] = dataframe
.select("timestamp", "city", "clicked", ..,
.as|[Request]

os")
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Spark

Dataset

dataset.filter(_.click==true)

Anastasia Lieva “Big Data Science in Scala” Joker 2017 -



Spark

Dataset

dataset.CRAZY_OPERATOR(_.CRAZY_COLUMN==true)
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Spark Dataframe

MHAEKCMPYGM KaTeropualJibHbié AaHHbie

val indexer = new StringIndexer()
.setInputCol("city")
.setOutputCol("cityIdx")
.fit(dataframe)

val indexedDataframe: DataFrame = indexer
.transform(dataframe)

City Index
Saint Petersburg 0
Montpellier 1
Moscow 2
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Spark Dataframe

MHAEKCMpyeM KaTeropuvualsZibHbieé aHHble
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Spark Dataframe

MHAGKCMpyeM KaTeropualJibHbié AaHHbie
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ApanTupyem AaHHble

Spark « hopmaTy Dataframe

oOXXnagaeémMmomMy Ha Bxoge aJiropyutmMma

oS city category position publisher click
1.0 11.0 15.0 1.0 16.0 1.0
7.0 789.0 25.0 0.0 271.0 0.0
features label
[1.0, 11.0, 15.0, 1.0, 16.0] 1.0
[7.0, 789.0, 25.0, 0.0, 271.0, 0.0] 0.0
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Spark

0s

ApanTupyeMm faHHble

city

category

K dopmaTy
OXXUaaeMoMy Ha BXoje anropurma

position

publisher

Dataframe

click

1.0

11.0

15.0

1.0

16.0

1.0

7.0

789.0

25.0

0.0

271.0

0.0

val assembler: VectorAssembler = new VectorAssembler()
.setInputCols(featuresList)

.setOutputCol("features")

val finalDataframe: DataFrame = assembler
.transform(dataframe)
features label
[1.0,11.0, 15.0, 1.0, 16.0] 1.0
[7.0, 789.0, 25.0, 0.0, 271.0, 0.0] 0.0
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Spark

ApanTupyeMm faHHble

Dataframe

K dopmaTy
oOXXnagaeémMmomMy Ha Bxoge aJiropyutmMma
| 0s _ city | | position | publisher " click -
1.0 11.8 15.0 1.0 16.0 1.0
7.0 789.0 25.0 0.0 271.0 0.0
val assembler: VectorAssembler = new VectorAssembler()

.setInputCols(featuresList)
.setOutputCol("features")

val finalDataframe: DataFrame = assembler
.transform(dataframe)
features label
[1.0, 11.0, 15.0, 1.0, 16.0] 1.0
[7.0, 789.0, 25.0, 0.0, 271.0, 0.0] 0.0
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Spark Pas6uBaem AaHHble | pataframe
c/QlydyauHbIM o6pa3om

Ha TPEHMPOBOYHYIO U TECTOBYIO BbIOOPKMN

val Array(trainSet, testSet) =
finalDataframe
.randomSplit(Array(0.9, 0.1))
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e BO3MOXXHOCTb OYE€Hb TUNU3UPOBAHHbIX CTPYKTYPp C
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Spark

%

\Q e [oTOBbIE ONTUMU3MPOBAHHbIE METOAbI
ansa feature engineering/selection

e TunusupoBaHHble CTPYKTYpbI - Datasets

e BO3MOXXHOCTb OYE€Hb TUNU3UPOBAHHbIX CTPYKTYp
Frameless Datasets

e Bo3mo)xHocTb genatb SQL
C MUHUMaJIbHbIM YPOBHEM TUNU3aL MU : CUHTaKCUCa

C

4

e
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Spark KoHcTpyupyem kKnaccudukaTop
U KOHPUrypmupyem ero

val forest = new RandomForestClassifier()
.setLabelCol("click")
.setFeaturesCol("features")
.setNumTrees(100)
.setMaxDepth(30)
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Spark KoHcTpyupyem knaccudpukaTop
U KOHPUrypmupyem ero

val forest = new RandomForestClassifier()
.setlLabelCol("click")
.setFeaturesCol("features")

.setNumTrees(100)

.setMaxDepth(30)
.setMaxBins .setMinInfoGain
.setCacheNodelds .setCheckpointInterval
.setSeed .setMaxMemoryInMB
.setThresholds .setMinInstancesPerNode
.setImpurity .setFeatureSubsetStrategy
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S park 3anyckaeM oby4yeHmne
Ha obyyarolLen BblbopKe

val model: RandomForestClassificationModel =

forest
.fit(trainSet)

model
.write .impurity
.treeWeights .checkpointInterval
.featureImportances .getMinInfoGain
._trees .getFeatureSubsetStrategy

val prediction: DataFrame =

model
.transform(testSet)
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Spark Coéupaem ece anemenTb! B Pipeline

Indexer

Tokenizer

Bucketizer

el

Vector
Assembler

Forest
Algorithme

.
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Spar K co6upaem ece anemenTbi B Pipeline

val randomForestPipeline = new Pipeline()
.setStages(Array(

indexer,

tokenizer,

bucketizer,

vectorAssembler,

forest)

val model = randomForestPipeline.fit(trainSet)
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Spar K Cco6upaem Bce anemenTbi B Pipeline

val randomForestPipeline = new Pipeline()
.setStages ray (
inde
to
bu
ve

for

mleap

val model = randomForestPipeline.fit(trainSet)
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Smile KoHcTpyupyem KnaccugpukaTtop
N KOHPUrypmupyem ero

val model = new RandomForest(
x = featuresTrainArray,
y = labelTrainArray,
ntrees = numberOfTrees,
maxNodes = 100,
mtry = mtry,
subsample = 1.0,
rule = DecisionTree.SplitRule.GINI,
classWeight = (1, 10)

3anyckaeMm Knaccudukartop
Ha obyyaloLien Bblbopke
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Smile KoHcTpyupyem Knaccupukatop

N KOHPUrypmupyem ero
val model = new RandomForest(

x = featuresTrainArray,
y = labelTrainArray,

attributes = nominalAttributes,
ntrees = numberOfTrees,

maxNodes = 100,

mtry = mtry,

subsample = 1.0,

rule = DecisionTree.SplitRule.GINI,
classWeight = (1, 2)

3anyckaeMm Knaccudukartop
Ha obyyaloLien Bblbopke
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Smile KoHcTpyupyem knaccupukartop
N KOHPUrypmupyem ero

val model = new RandomForest(
x = featuresTrainArray,
y = labelTrainArray,

attributes = nominalAttributes,
ntrees = numberOfTrees,

maxNodes = 100,

mtry = mtry,

subsample = 1.0,

rule = DecisionTree.SplitRule.GINI,
classWeight = (1, 2)
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Smile [lenaeM npeacKkasaHus
Ha TeCTOBOMN BblboOpKe

val prediction = model.predict(features)

.trim .getTrees
.Size .error
.test .importance

model. importance
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Smile [lenaeM npepacKa3aHus
Ha TeCTOBOMN BblboOpKe

val prediction = model.predict(features)

.trim .getTrees
.Size .error
.test .importance

model. importance

0.17041644829479835,0.0,0.24611540915530505,1.1389295846602683,0.07655364222
388063,0.0,0.0,0.009896625232551026,4.57453119760533,0.36047880690737855,1.2
020833333333334,0.007662298205433167,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0
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Spal’k MeTpuku Smile

OLEHKU
Moaeneun
u \ j u
Regression Regression
7 7
Bina e i
e ry_ Classification
Classification
7 7
Multiclass
Classification
4
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Bbin KNUK

He 6b1110
KJIMKa

I'Ipe;:(cj::;a:;al-me 100 20
[Mpeacka3saHue
HeT K/IMKa 300 580
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FALSE POSITIVES

FALSE NEGATIVES
Bbin KUK He 6b1n10
K/IMKa
lNpeacka3saHue 100 20
K/IMKa
lMpepcka3saHue 300 580
HeT KJIMKa
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TRUE POSITIVES

TRUE NEGATIVES
Bbin KUK He 6b1n10
K/IMKa
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TRUE POSITIVES  FALSE POSITIVES
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CpaBHuBaem CnyyauHbin nec Spark un Smile

MeTpuku knaccupukalyum

B Smile

B Spark
0.75
0.5
0.25

Accuracy
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CpaBHuBaem CnyyauHbin nec Spark un Smile
MeTpuku knaccupukalyum

B Smile
B Spark
0.75
5
0.25
|:| E
Accuracy True positive  True negativ Precisi Miss rate
- P e ive recision iss ra
bon 7 B uenne =
Nydwe Me
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Spal’k NMopb6bupaem onTuManbHble
napamMeTpbl airopuTMa

val forest = new RandomForestClassifier()
.setLabelCol("click")
.setFeaturesCol("features")

val randomForestGrid = new ParamGridBuilder ()
.addGrid(forest.impurity, Array("entropy", "gini"))
.addGrid(forest.cacheNodelds, Array(true, false))
.addGrid(forest.maxDepth, Array(5, 10, 20, 30))
.addGrid(forest.maxMemoryInMB, Array(256, 512) )
.build()
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Spark NMopb6bupaem onTuManbHble
napamMeTpbl airopuTMa

val forest = new RandomForestClassifier()
.setLabelCol("click")
.setFeaturesCol("features")

val randomForestGrid = new ParamGridBuilder ()
.addGrid(forest.impurity, Array("entropy", "gini"))
.addGrid(forest.cacheNodelds, Array(true, false))
.addGrid(forest.maxDepth, Array(5, 10, 20, 30))
.addGrid(forest.maxMemoryInMB, Array(256, 512) )
.build()
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S pa rk Mog6upaem onTMManbHble
napameTpbl aNropuTMa

val trainValidationSplit =
new TrainValidationSplit()
.setEstimator(tree)
.setEvaluator(new BinaryClassificationEvaluator)
.setEstimatorParamMaps(randomForestGrid)
.setTrainRatio(0.7)

val bestModel = trainValidationSplit.fit(trainSet)
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S pa rk Mog6upaem onTMManbHble
napameTpbl aNropuTMa

val trainValidationSplit =
new TrainValidationSplit()
.setEstimator(tree)
.setEvaluator(new BinaryClassificationEvaluator)
.setEstimatorParamMaps(randomForestGrid)
.setTrainRatio(0.7)
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lMnaH.

1. lNMouemy Scala ?

2. 0630p 6MbnuoTek Data-Science Ha Scala
3. YT0 3a npobnemy pewiaem cerogHa?

4. 3amapaTb pyKu B Kopge

5. NMopgBecTn utorn n Bbl6paTh

noaxoAsiLLyo HaMm 6ubnuoTeky!
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Mpepo6bpaboTka AaHHbIX Spark u Saddle

13 GB and 200 GB

25.00 B 13GB
B 200 GB

20.00

15.00

10.00

5.00

0.00

Spark Dataframe Spark Dataset Saddle

Running time in minutes

64 GB RAM, 16 CPU
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O6yuyeHue : CnyyaHbit nec Spark n Smile
Ha 200 GB paHHbIX

B Smile
B Spark

ning time in minutes

Run

200 400 600

Smile : 64 GB RAM, 16 CPU
Spark : cluster 7 nodes, each of 30 GB RAM/16 CPU
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Mot List[tools]
(ans ceropHsAwHero npumepall):

__—

Preprocessing Sp ark

Machine Learning .
(Random Forest) Smlle
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SCALABLE:
GROWABLE & ENABLING GROWTH

Scala

Python

28
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SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala

e ®dOKyc Ha pelLueHMe 3a4a4 B KOHTEKCTe OM3Heca

o CDOKyC Ha peweHune 3aAa4 B KOHTEKCTe HayKu O AdaHHbIX
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SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala
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SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala

e @dOKycC Ha pelLleHUe 3a4a4 B KOHTEKCTe OM3Heca
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SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala

e ®doKyc Ha pelLlueHMe 3a4a4 B KOHTEKCTe OM3Heca
e ®doKyc Ha pelLueHMe 3a4a4 B KOHTEKCTE HayKu O AaHHbIX
e YXe cenyac : 6oratbin (pyHKLUOHaN 6MGNUoOTeK....
e U 3kocucrtema Big Data !
e OnTUMM3NPOBaAHHbIE CTPYKTYPbI AaHHbIX
U MeToAbl UX OOpPaboTKM
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SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala

e @dOKycC Ha pelueHUe 3aaa4 B KOHTEKCTe OM3Heca
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U MeToabl NX oopaboTKn
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e Ho ecnu oyeHb xoueTcH - MOXHO Bceraa OOI
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SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala

e ®doKyc Ha pelLueHMe 3a4a4 B KOHTEKCTe OM3Heca
e ®doKyc Ha pelLueHMe 3a4a4 B KOHTEKCTEe HayK1 O AaHHbIX
e YXe cenyac : 6oratbin (pyHKLMOHaN 6MGNuoTeK....
e U 3kocucrtema Big Data !
e OnTMM3NpoOBaHHbIE CTPYKTYPbl AaHHbIX
U MeToabl NX oOpaboTKn
e MowHocTb U 6oratcTBO PYHKLUUOHANBHOrO NporpaMmMmMpoBaHus

e Ho ecnu oyeHb xoueTcH - MOXHO Bceraa OOI

e TunobGe3onacHbIN KopA - HaW BbIGOP!
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Cnacub6o 3a BHUMaHuell
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Bonpochbl!!

SCALABLE DATA-SCIENCE:
GROWABLE & ENABLING GROWTH

Scala

Python
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