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O cebe

lnwy Ha axase ¢ 2001
"lpenopato axasy ¢ 2003
KoHcynbTUpyto ¢ 2008
ApunxTteKkTop ¢ 2009
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OnpoBepxeHne mnpos

e KoHuenTyanbHbie MUObI
» Spark aTo Kakas To xpeHb ass Hadoop-a
e Spark Haao NMcaTb Ha cKane
e Spark un Spring He coBmecTuMbl, 1 BOObLLE Tam BCE Mo APYyromy
e [1na Spark-a HeAb3A CNOXKHO NMCaTb unit TeCTbl
* Y106bI 3anyCKaTb CMAapPK HYXEH KaK MMHUMYM A0Kep, a iydlle KybepHeTuc

* [nasHbIK MNP



[ NaBHbIV MUD:




Pink Floyd aTto Bam He bputHu Cnnpc nam
RITTU [epun




Mwud nepsbin 0 Spark-e n Hadoop-e

"?

rk «
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YTo BOOOLWE Mbl 3Haem nNpo Hadoop

f




[oBHO Baw Hadoop




Data locality






A npu 4ém TYT Hadoop?

SPARK

saL STREAMING | MACHINE GRAPH
DATA LEARNING ANALYTICS

GENERAL PROCESSING ENGINE

SHARED MEMORY LAYER




Spark

Pa3sutue
* Wpesn 3apoaunace B UC Berkeley npumepHo B 2009
* lepsbin penns s 2012
* B anBapa 2016 Spark 1.6
* CerogHsa Spark 2.3+

* HanucaH Ha cKane

Ectb API gna
e Scala, Python, Java, Java 8, R

* [ge nnucaTb
* Intelil, Eclipse, Spark-shell, Notebooks

3anycKaTb
* Spark-Shell, Notebooks, Spark-submit
* Kak 0bblyHyto [13kaBy

* YTO HY*KHO 4TOObI MOXXHO ObI/1I0 3aNyCKaTb Ha K/acTtepe
* Kakomn-Hubyab cluster manager



Driver, driver, a yTo Takoe driver?

Spark Driver




Kak oHO paboTaeT Ha KnacTtepe

Worker Node

Executor

Driver Program

SparkContext

_—

Cache

—
‘/,_,7 Task

Task

Cluster Manager

T

/

Worker Node l

Executor

Cache

¥ | Task

Task




Cluster manager
*0

7

am oy DATASTAX

* Mesos




Spark with yarn OueHb BasHO!

YacTb KOJa UCMONHAETCA Ha KiacTepe
YacTb ncnonHaeTcs Ha Apansepe

i

-

Driver Program

NodeManager DataNode
— Executor '
Spark /
Context

\_ NodeManager DataNode .
\ 4 Executor Executor
y 3 7 Name

Resource Node

Manager

/[~ .
NodeMﬁger/ DataNode

Application
Master 1

NodeManager DataNode . .




RDD

Resilient Distributed Dataset

¢

+-Stream




Kak MOXHO nonyydmnts RDD?

* 13 panna (pamnnoB B gupeKkTopun)
* 13 namATK (0bbIYHO ncnonb3yeTca ANA TeCToB)
* 13 gpyroro RDD (Hy Aa aa, Kak Ctpumbl)



3 dana / AnpeKkTopunm

// from local file system
JavaRDD<String> rdd = sc.textFile("file:/home/data/data.txt");

// from Hadoop using relative path of user, who run spark
application
rdd = sc.textFile("/data/data.txt")

// from hadoop
rdd = sc.textFile("hdfs://data/data.txt")

// all files from directory
rdd = sc.textFile("s3://data/*")

// all txt files from directory
rdd = sc.textFile("s3://data/*.txt")



N3 namaTu

3c.p

'm ‘ta parallelize (List<T>» list, int numSlices) JavaBDD<T>
m & parallelizeDoubles (List<Double> 1ist) JavalDoubleRDD
'm ‘& parallelizeDoubles (List<Double>» list, int numSl.. JavaDoubleRDD
m ‘& parallelizePairs (List<Tuple2<K, V»> list) JavaPairEDD<EKE, V>

m ‘& parallelizePairs (List<Tuple2<K, V»> list, i.. JavaPairRDD<EK, V>




A 4YTO 3TO 33 sC?

» SparkContext / JavaSparkContext
* Main entry point for Spark functionality

SparkConf conf = new SparkConf () ;
conf.setAppName ("my spark application");
conf.setMaster ("local[*]") ;

JavaSparkContext sc = new JavaSparkContext (conf) ;



Spark Context 10KabHO M NPOAAKLLIH

@Rean dRea
n
Profile ("LOCAL"
@ ile( ) @Profile ("PROD")

public JavaSparkContext sc() {
SparkConf conf = new SparkConf () ;
conf.setAppName ("music analyst");
conf.setMaster ("local[l]");
return new JavaSparkContext (conf) ; }

public JavaSparkContext sc() {
SparkConf conf = new SparkConf ()
conf.setAppName ("music analyst")
return new JavaSparkContext (conf

14

) ;



Transformations

* map
 flatMap

e filter

* mapPartitions, mapPartitionsWithindex

* sample

* union, intersection, join, cogroup, cartesian (otherDataset)
* distinct

* reduceByKey, aggregateByKey, sortByKey

* pipe

* coalesce, repartition, repartitionAndSortWithinPartitions



Actions

* reduce

* collect

e count, countByKey, countByValue

* first

 take, takeSample, takeOrdered

* saveAsTextFile, saveAsSequenceFile, saveAsObjectFile
* foreach



Rdd tflow

RDD1  transformation RDD2  transformation Benefit

|

BbinonHaeTcAa Ha Knactepe

Jla na, 3To BCe Lazy KaK B CTPMMaAX



Performance trouble

10 muHyT

A

e

10+1+1412 ?



Performance trouble

10 muHyT

A

e

10+1+1=22 !

|

(10 x 2)



4YT0 6bl Mbl CAENANN B CTPMMAX?

&

BbITalUTb B KONNEKLUMUIO, @ \

NOTOM CO34aBaTb CTPUM U3 Heé




™

TOXe Tak NpoboBanu

TaGet

Out of memory




YTo ymeeT Spark

rdd.peraist{ﬁtnragELevel.hw
O LS LrLIg (OLDLIg 5

4" & MEMORY AND DISK ()

gn & MEMORY AND DISK 2 ()

4" ‘& MEMORY AND DISK SER ()
4" & MEMORY AND DISK SER 2 ()
gn & MEMORY ONLY ()

4" & MEMORY ONLY 2 ()

gn & MEMORY ONLY SER ()

in 'h MEMORY ONLY SER 2 ()

JLULadgeELEYVEL
Storagelevel
Storagelevel
Storagelevel
Storagelevel
Storagelevel
Storagelevel
Storagelevel
Storagelevel



Ha 4yém byaem nucaTb?

e Scala
e Java

+ Python
« R



YTo AymaeT o CKane obblyHbIM Java developer

What is Scala

o EE IR, class\trait\mixin

o ¥ first class,lambda,closure,curry,lazy,tail

recursive opt
@ Actor, pattern-match

@ Jvm bytecode(1l.5 compatible)

o mRE FFIES,




NPOABUHYTLIW

YTo AymaeT o Crane ebbitHbia Java developer

What is Scala

o HHEEX R, class\trait\mixin

o HE I first class,lambda,closure,curry,lazy,tail

recursive opt
@ Actor, pattern-match

@ Jvm bytecode(l.5 compatible)

o MR FRIES,




val lines = sc.textFile("data.txt")
val linelLengths = lines.map( .length) Scala

val totallength = linelengths.reduce( + )

Java

JavaRDD<String> lines = sc.textFile("data.txt");

JavaRDD<Integer> linelLengths = lines.map (new Function<String, Integer>() {
@Override

public Integer call (String lines) throws Exception ({
return lines.length{();

}) s

Integer totallength = linelengths.reduce (new FunctionZ2<Integer, Integer, Integer
@Override

public Integer call (Integer a, Integer b) throws Exception {
return a + b;




]
{ ’

Bce nepcoHa kn BbIMbILLJIEHbI,
J1r060€e cX04CTBO C pPeasibHbIMU JII04bM

yyanHo!




val lines = sc.textFile("data.txt")
val linelLengths = lines.map( .length) Scala

val totallength = linelengths.reduce( + )

JavaRDD<String> lines = sc.textFile("data.txt"); Java 8
JavaRDD<Integer> linelengths = lines.map (String::length);
int totallength = linelLengths.reduce((a, b) -> a + b);




Mud BTOpon — Spark Hago nucatb Ha Crane

CKana ato KpyTo



Mud BTOpon — Spark Hago nucatb Ha Crane

CKana 3To KpyTo BONbLIMHCTBO A)KaBa NPOrpPaMMUCTOB 3HAET AXKaBy



Mud BTOpon — Spark Hago nucatb Ha Crane

CKana 3To KpyTo BONbLIMHCTBO A)KaBa NPOrpPaMMUCTOB 3HAET AXKaBy

Bonee NaKOHWYHbIN U YAOOHbIN CUHTAKCUC



Mund BTOpon — Spark Hago nmucatb Ha CKane

CKana 3To KpyTo BONbLIMHCTBO A)KaBa NPOrpPaMMUCTOB 3HAET AXKaBy

Bonee NakoOHUYHbIN U YA0OHbIN CUHTAKCUC 3HaKoMbI Ham mup (Spring, WabnoHbI NPOEKTUPOBaAHMA)



Mund BTOpomn — Spark Haao nncaTtb Ha Crane

CKana 3To KpyTo BONbLWMHCTBO A)KaBa NPOrpaMMUCTOB 3HAET AKaBy
Bosiee NakKoOHMYHbIN U YA0OHbIN CUHTaKCUC 3HaKoMbI Ham MUp (Spring, WwWabnoHbl NPOEKTUPOBaHUA)

Spark APl 3aTtouyeH nog Ckany B nepByto o4yepeb



Mund BTOpomn — Spark Haao nncaTtb Ha Crane

CKana 3To KpyTo BONbLIKMHCTBO AXXaBa NPOrpaMMUCTOB 3HAET AKaBy
Bonee NakoOHUYHbIN U YA0OHbIN CUHTAKCUC 3HaKoMbI Ham mup (Spring, WabnoHbI NPOEKTUPOBaAHMA)

Spark APl 3aTtouyeH nog Ckany B nepByto o4yepeb



Mund BTOpomn — Spark Haao nncaTtb Ha Crane

CKana 3To KpyTo BONbLKMHCTBO AXXaBa NPOrpaMMUCTOB 3HAET A KaBY
Bonee NakoOHUYHbIN U YA0OHbIN CUHTAKCUC 3HaKoMbI Ham mup (Spring, WabnoHbI NPOEKTUPOBaAHMA)

Spark APl 3aTtouyeH nog Ckany B nepByto o4yepeb

Java APl BbIXOAUT 4yTb NO3Xe, U He BCeraa BCE eCTb



Mund BTOpomn — Spark Haao nncaTtb Ha Crane

CKana 370 KpyTo BonbLWKMHCTBO AXKaBa NPOrpaMmmmuUCTOB 3HaAeT AXKaBy
bonee nakoHWYHbIN U YA0HOHbIN CUHTAKCUC 3HaKOMbIN HaMm MUp (Spring, WabioHbI NPOEKTUPOBAHMUA)
Spark APl 3aTtouyeH nog Ckany B nepByto o4yepeb BONbLWKMHCTBO AXaBa NPOrpaMmmMuUCTOB 3HAET AXKaBy

Java API BbIXOAUT 4YyTb NMO3XKe, U He BCeraa BCE ecTb 3HaKOMbI Ham mup (Spring, WabaoHbI NPOEKTUPOBAHUA)



HYem Bbyaoem KpbiTb?




[nasHas npobnema
yumam 8 UHmMepHeme 8
mom, Yymo /toouU c/eno
8epAm 8 ux N00/IUHHOCMb

N\ " B. U. JleHUH
Aih




Boinncka n3 nocneaHero AP

* The Dataset API, released as an APl preview in Spark 1.6, aims to
provide the best of both worlds; the familiar object-oriented
programming style and compile-time type-safety of the RDD API but
with the performance benefits of the Catalyst query optimizer.
Datasets also use the same efficient off-heap storage mechanism as

the DataFrame API.

* Dataset APl is designed to work equally well with both JAVA and
SCALA



Muo TpeTmnmn

e Spark n Spring He coBmecTMMbI, 1 BOObLLE Tam BCE Mo Apyromy



Koa nokaxkewb?




YTobbl paboTaTb CO CNAaPKOM He
006A3aTENbHOH HYXKEH AOKEP

<dependency>
<groupld>org.apache.spark</groupId>
<artifactId>spark-core 2.11</artifactId>
<version>2.3.1</version>

</dependency>



Shared data



[Tpmep

Israel, +9725423632
Israel, +9725454232
Israel, +9721454232
Israel, +9721454232
Spain, +34441323432
Spain, +34441323432
Israel, +9725423232
Israel, +9725423232
Spain, +34441323432
Russia, +78123343434
Russia, +78123343434



[Tpmep

Israel, +9725423632
Israel, +9725454232
Israel, +9721454232
Israel, +9721454232
Spara—+34441323432
Spara—+3444132343>2
Israel, +9725423232
Israel, +9725423232
Spain—+34443323432
Russia, +78123343434
Russia, +78123343434



[Tpnmep

Israel, Orange
Israel, Orange
Israel, Pelephone
Israel, Pelephone
Israel, Hot Mobile
Israel, Orange
Russia, Megaphone
Russia, MTC



[Tpnmep

Orange
Orange
Pelephone
Pelephone
Hot Mobile
Orange
Megaphone
MTC



[Tpmep

Israel, +9725423632 public interface CommonConfig {
Israel, +9725454232 Operator getOperator (String phone);

Israel, +9721454232
Israel, +9721454232
Spain, +34441323432
Spain, +34441323432
Israel, +9725423232
Israel, +9725423232
Spain, +34441323432
Russia, +78123343434
Russia, +78123343434

List<String> countries|();



3TO He 3QPEKTUBHO

@Service
public class HrenoviyService {

QAutowired
private CommonConfig config;

public JavaRDD<String> resolveOperatorNames (JavaRDD<TupleZ2<String, String>> pairs) {

return
pairs.filter (pair-> confichountries().contains(pair. 1))

.map (pair->JconfigjgetOperator (pair. 2) .getName()) ;




Broadcast

LR

-




A B Yém Npobema?

HapyLueHme UHBEPCNUN KOHTPONA ‘m

4O?




U e yém npobaema?

@Service
public class HrenoviyService {

@Autowired
private JavaSparkContext sc;

@Autowilired
private CommonConfig commonConfig;

private Broadcast<CommonConfig> configBroadcast;

@PostConstruct
public void wrapWithBroadCast () {
configBroadcast =|sc.broadcast (commonConfigqg) ;

public JavaRDD<String> resolveOperatorNames (JavaRDD<Tuple2<String,String>> pairs) {

return pairs.filter (pair->|configBroadcast.value ()].countries () .contains(pair._1))

.map (pair-> LonfigBroadcast.value(ﬂ.getOperator(pair._Z).getName());




HapylweHne nHBepcumn
KOHTpONA




Hy mak cebe HapyweHue,
He KOHmeKcm xce CnpuHaa
UHMCEKMUM




MHOro Konu nacTa




He mak y»< u mHoeo,

napa cmpo4ex

@Autowired
private JavaSparkContext sc;

@Autowired
private CommonConfig commonConfig;

private Broadcast<CommonConfig> configBroadcast;

@PostConstruct
public void wrapWithBroadCast () {
configBroadcast = sc.broadcast (commonConfigqg) ;

}




TexHNn4YecKnmn CnapKoBbIN KOA B
busHec norunke




A OH y mebs ecé pasHo 20e
mo 6yoem e 6u3Hec no2uke




Ho He e kKaxcdom xce cepsuce,
Komopomy Hyx3ceH bpoadKkacm







[1ONONHUTENIbHbIE C/IOXKHOCTU
N1 TeCTOB




OHU U mak He 100% unit
mecmeol










Caused by: java.io.NotSerializableException: com.inwhite.HrenoviyService
Serialization stack:
- object not serializable (class: com.inwhite.HrenoviyService, value: com.inwhite.HrenoviyService@4fa4f485)
- element of array (index: 0)
- array (class [Ljava.lang.Object;, size 1)
- field (class: java.lang.invoke.SerializedLambda, name: capturedArgs, type: class [Ljava.lang.Object;)

- object (class java.lang.invoke.SerializedLambda, SerializedLambda[capturingClass=class com.inwhite.HrenoviyService,
functionalinter aceMethod=orF/apache/spark/api/java/function/Function.call:(Ljava/lang/Object;)Ljava/lang/Object;,
implementation=invokeSpecia
com/inwhite/PopularWordsResolver.lambda$mostUsedWords$29bd749dS1:(Ljava/lang/String;)Ljava/lang/Boolean;,
instantiatedMethodType=(Ljava/lang/String;)Ljava/lang/Boolean;, numCaptured=1])

- writeReplace data (class: java.lang.invoke.SerializedLambda)

- object (class com.inwhite.HrenoviyService$SLambda$6/1775488894, com.inwhite. com.inwhite.HrenoviyService
SSLambda$6/1775488894@5ec1963c)

- field (class: org.apache.spark.api.java.JavaRDDS$Sanonfun$filter$1, name: f$1, type: interface
org.apache.spark.api.java.function.Function)

- object (class org.apache.spark.api.java.JavaRDDSSanonfunSfilter$1, <function1>)

at org.apache.spark.serializer.SerializationDebuggerS$.improveException(SerializationDebugger.scala:40)
at org.apache.spark.serializer.JavaSerializationStream.writeObject(JavaSerializer.scala:47)

at org.apache.spark.serializer.JavaSerializerinstance.serialize(JavaSerializer.scala:101)

at org.apache.spark.util.ClosureCleaner$.ensureSerializable(ClosureCleaner.scala:301)

... 44 more



Hy mozoa

MdakK

@Service
public class HrenoviyService {

@Autowired
private CommonConfig commonConfig;

public JavaRDD<String> resolveOperatorNames (JavaRDD<TupleZ2<String, String>> pairs) {
return pairs.filter (pair-> commonConfig.countries () .contains(pair._ 1))
.map (pair->commonConfig.getOperator (pair._2) .getName());



Hy mozoa

MdakK

//@Service
public class HrenoviyService {

// @Autowired
private Broadcast<CommonConfig> commonConfig;

public void setCommonConfig (Broadcast<CommonConfig> commonConfig) {
this.commonConfig = commonConfig;

public JavaRDD<String> resolveOperatorNames (JavaRDD<TupleZ2<String, String>> pairs) {
return pairs.filter (pair-> commonConfig.value () .countries() .contains(pair._ 1))
.map (pair->commonConfig.value () .getOperator (pair._ 2) .getName()) ;



Hy mozoa

MmakK

@Configuration
@ComponentScan (basePackages = "techtrain")
public class SpringConfig {

@Autowired

private CommonConfig commonConfig;

@Bean
public HrenoviyService hrenoviyService () {
HrenoviyService hrenoviyService = new HrenoviyService ()

hrenoviyService.setCommonConfig(sc () .broadcast (commonConfig) ) ;
return hrenoviyService;

@Bean

public JavaSparkContext sc() {
SparkConf conf = new SparkConf ()
conf.setAppName ("songs") ;
conf.setMaster ("local[*]");
return new JavaSparkContext (conf) ;



e ey

COME WITH ME IF YOU WANT TO LIVE




Tbl cemyac onaTb byaellb pacCKka3biBaTb NMpo
BeanPostProcessor-bl?




Tbl cemyac onaTb byaellb pacCKka3biBaTb NMpo
BeanPostProcessor-bl?

NO.CHANCE




CpaBHeHWe CUHTAKCUCa

lines.map (String::toLowerCase)
.flatMap (WordsUtil::getWords)
.filter (word-> !Arrays.asList (garbage) .contains (word))
.mapToPair (word-> new Tuple2<>(word, 1))
.reduceByKey ((x, y)->x+ty)
.mapToPair (Tuple2: :swap)
.sortByKey (false)
.map (Tuple2:: 2)
.take (amount) ;



CpaBHeHWe CUHTAKCUCa

lines.map (String::toLowerCase) lines.map( .tolowerCase())
.flatMap (WordsUtil: :getWords) .flatMap]"\\w+".rjfindAllIn(_))
.filter (word-> !Arrays.asList (garbage) .contains (word)) .filter (!garbage.contains( ))
.mapToPair (word-> new Tuple2<>(word, 1)) .map(( ,1)).reduceByKey( + )

.sortByf . 2,|ascending = false}
.take (amount)

.reduceByKey ((x, y)->x+ty)
.mapToPair (Tuple2: :swap)
.sortByKey (false)

.map (Tuple2:: 2)

.take (amount) ;




-
-
/ ;

Bce nepcoHa kn BbIMbILLJIEHbI,

J1r060€ CX04CTBO C peasibHbIMH JIFo4bMH cJlyYdanHo!
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BMALAET:B LIENPECCHID




HYem Bbyaoem KpbiTb?




UeT MHe Ka:Kerca

/ PP SF W
.

370 ke O




Hem Bbyanem KpbiTb?

DatafFrames

Co Spark-a 2 Datasets



Dataframes — since 1.3

e DataFrame is a distributed collection of data organized into named
columns

* [log, Kanotom RDD, HO Tam MHOro onNnTMMmmM3aunin
e laTadppammbl TPEOYIOT MEHbLLE MAaMATU, ECZIN X YMHO UCMO/Ib30BaTb

* MoKHO co3aaTtb 13 hive Tabnauu, json NnoaobHbIX parnos, 0ObIYHbIX
RDD, BHelwwHMX 6a3 AaHHbIX, U U3 BCETO MMEIOLLEro CTPYKTYPY

* imeeT oyeHb WnNpoKkmm DSL
* CBs3aH ¢ SqlContext



Dataframes methods and functions

Agg, columns, count, distinct, drop, dropDuplicates, filter

groupBy, orderBy, registerTable, schema, show, select, where,
withColumn



HemHoro metoao8 /1aTappanmoB

Agg, columns, count, distinct, drop, dropDuplicates, filter

groupBy, orderBy, registerTable, schema, show, select, where,
withColumn

dataFrame.registerTempTable ("persons") ;

DataFrame frame = sqlContext.sqgl ("select cl _id, cl grp id, dk_org snw, dk_org hnw,
dk org cnp, dk dir, dk _dat, DK TIM HR as dk _tim hr, dk_spe, dk_sgt, dk _pet, dk_sgs, dk_sbp,\n" +
"SUM(slu atpt) slu atpt, SUM(slu_succ) slu succ, SUM(slu fail) slu fail, SUM(slu_dly) slu_dly\n" +
"FROM persons f join tdtim t on f.dk_tim = t.DK TIM\n" +
"WHERE dk pet IN (1, 4)\n" +
"group by cl id, cl grp id, dk org snw, dk org hnw, dk org cnp, dk dir, dk dat, DK TIM HR,
dk spe, dk_sgt, dk_pet, dk _sgs, dk _sbp") .toDF();



He rosopute emy npo SqglContext




[Toyemy a He ntobnto sql HUrae

DataFrame dataFramel = sqlContext.sql ("select tdmco.CL_ID as cl_id, \n" +
"\t\ttmdcl.CL GRP_ID as cl _grp id, \n" +
"\t\ttdpet.DK _PET as dk_pet, \n" +
"\t\ttdsgt.DK_SGT as dk_sgt, \n" +
"\t\ttdsgs.DK_SGS as dk_sgs, \n" +
"\t\ttddir.DK DIR as dk_dir, \n" +
"\t\ttdorg.DK _ORG as dk_org cnp,\n" +
"\t\tcase when data.INBOUND IND = 0 then tdorg.DK ORG when data.INBOUND IND = 1 then tdmco.CL ID end as dk_org hnw,\n" +
"\t\tcase when data.INBOUND_ IND = 1 then tdorg.DK ORG when data.INBOUND IND = 0 then tdmco.CL ID end as dk_org snw,\n" +
"\t\ttddat.DK DAT as dk_dat,\n" +
"\t\ttdtim.DK_TIM as dk_tim,\n" +
"\t\tcast(case when spel.DK SPE is not null then spel.DK _SPE when spe2.DK SPE is not null then spe2.DK _SPE when spe3.DK SPE is not null then spe3.DK_SPE else 0 end as bi
"\t\tcast(-999 as bigint) as dk_sgl, \n" +
"\t\tcast(-999 as bigint) as dk_adt,\n" +
"\t\tcast (0 as bigint) as dk_sbp,\n" +
"\t\tdata.IMSI as dd_imsi,\n" +
"\t\tMSISDN as dd msisdn _min, \n" +
"\t\tMSC as dd msc, \n" +
"\t\tHLR as dd hlr, \n" +
"\t\tSGSN_GT as dd_sgsn_gt, \n" +
"\t\tSGSN_IP as dd _sgsn_ip,\n" +
"\t\tcast(l as bigint) as slu_atpt,\n" +
"\t\tcast (case when data.STATUS = 'OK' then 1 else 0 end as bigint) as slu succ,\n" +
"\t\tcast (case when data.STATUS = 'Reject' then 1 else 0 end as bigint) as slu fail,\n" +
"\t\tcast (((unix_ timestamp (substring(data.TIME END,1,19))*1000)+ (substring(data.TIME END,21,3)))-((unix_ timestamp (substring(data.TIME,1,19))*1000)+ (substring(data.TIME,2
"\t\tdata.STATUS as status\n" +
"\t\t-- first value (tmdsbsprf.PRF_ID) OVER (PARTITION BY tdmco.CL ID,data.IMSI ORDER BY length (tmdsbsprf.MATCH STR) desc,tmdsbsprf.MATCH START) AS sbs_prf if,\n" +
"from data left join tdmco on (data.OWNER CODE=tdmco.MCO_TAP CD)\n" +
"left join tmdcl on (tdmco.CL_ID=tmdcl.CL _ID)\n" +
"left join tdpet on (data.OPCODE=tdpet.PET CD)\n" +
"left join tdsgt on (case when data.OPCODE = 2 then 'C' when data.OPCODE = 23 then 'P' end = tdsgt.SGT _CD)\n" +
"left join tdsgs on (case when data.STATUS = 'OK' then 'S' when data.STATUS = 'Reject' then 'F' end = tdsgs.SGS_CD)\n" +
"left join tddir on (case when data.INBOUND_IND = 0 then 'V' when data.INBOUND_IND = 1 then 'O' end = tddir.DIR;CD)\n" +
"left join tdorg on (data.OP_ID = tdorg.ORG_TAP_CD)\n" +
"left join tddat on (to_date(data.TIME) = to_date(tddat.DAT))\n" +
"left join tdtim on (substring(data.TIME,12,8) = tdtim.TIM)\n" +
"left join tdspe as spel on (case when data.STATUS = 'Reject' and data.MAP_ERR is null and TCAP_ERR is null then 255 end = spel.SPE CD and spel.SPE CAT = 'MAP')\n" +
"left join tdspe as spe2 on (case when data.TCAP_ERR is null or (data.MAP ERR is not null and data.TCAP_ERR is not null) then data.MAP_ERR end = spe2.SPE_CD and spe2.SPE
"left join tdspe as spe3 on (case when data.MAP ERR is null and data.TCAP_ERR is not null then data.TCAP_ERR end = spe3.SPE CD and spe3.SPE CAT = 'TCAP')\n" +
"-- left join tmdsbsprf on (tdmco.CL ID = tmdsbsprf.org_tech_id and SUBSTR(data.IMSI, tmdsbsprf.MATCH START, LENGTH (tmdsbsprf.MATCH STR)) = tmdsbsprf.MATCH_STR and to_da



Dataframes methods and functions

* abs, cos, asin, isnull, not, rand, sgrt, when, expr, bin, atan, ceil, floor,
factorial, greatest, least, log, log10, pow, round, sin, toDegrees,
toRadians, md5, ascii, base64, concat, length, lower, ltrim, unbase64,
repeat, reverse, split, substring, trim, upper, datediff, year, month,
hour, last_day, next_day, dayofmonth, explode, udf



Dataframes methods and functions

* abs, cos, asin, isnull, not, rand, sgrt, when, expr, bin, atan, ceil, floor,
factorial, greatest, least, log, log10, pow, round, sin, toDegrees,
toRadians, md5, ascii, base64, concat, length, lower, ltrim, unbase64,
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hour, last_day, next_day, dayofmonth, explode, udf



Koa nokaxkewb?




Muo 4eTBEPTLIN

e latadp3nMbl MOXKHO UCMO/b30BaTb TONIbKO A5 $ann0oB CO CXEMOU



public DataFrame load() {

JavaRDD<String> rdd = sc.textFile("data/transactions.csv");
JavaRDD<Row> rowJavaRDD = rdd.map(line -> {
String[] data = line.split(";");

return RowFactory.create (Integer.parselnt (datal0]),
Integer.parselnt(datal[l]), Integer.parselnt(datalZ]));

b)) s

return sglContext.createDataFrame (rowdavaRDD, createSchemal() ) ;

private static StructType createSchema () {
return DataTypes.createStructType (new StructField][] {
DataTypes.createStructField ("code",DataTypes.IntegerType, false),
DataTypes.createStructField ("amount",DataTypes.IntegerType, false),
DataTypes.createStructField ("account",DataTypes.IntegerType, false)



DOYHKLUMM MHOIO, HO €CM HAZ40 CBOKO?

@Component
public class GarbageFilter implements UDF1<String,Boolean> ({

@AutowireBroadcast
private Broadcast<UserConfig> userConfig;

public String udfName () {return "notGarbage'"; }

@Override
public Boolean call (String word) throws Exception ({

return ! userConfig.value () .garbage.contains (word);



Kak nonb3oBatbca UDF dpyHKUMAMK?

@Service
public class PopularWordsResolverWithUDF ({

@Autowired
private GarbageFilter garbageFilter;

@Autowired
private SQLContext sqglContext;

@PostConstruct

public void registerUdf () {
sqlContext.udf () registerkgarbageFilter udiame(*,garbageFilter, DataTypes.BooleanType) ;

}

public List<String> mostUsedWords (DataFrame dataFrame, int amount) {

DataFrame sorted = dataFrame.withColumn ("words", Ilower (column("words")))
.filter (callUDF (garbageFilter JudfName ()|, column ("words")))..




KaK TO 3TO C/I0XKHO...

Ha ckane ato
Kpacusee...

[lake Ha NUTOHe 3TOo
3/IEraHTHEN




KaK TO 3TO C/I0XKHO...

Ha ckane ato I o | .
KpacuBee... e HEA. Ql‘
i

[laxKe Ha NNUTOHe 3TO

3/1eraHTHen \ !




A eCnum Co CNPUHIOM?

@RegisterUDF }"’VI BCe

public class CountryCodeConverter implements UDFl<Integer, String>,
Serializable {

@AutowiredBroadcast
private Broadcast<UserConfig> broadcast;

@Override
public String call (Integer countryCode) throws Exception {
return broadcast.value () .getMap () .get (countryCode) ;



A ecnm nepenTn Ha BTOPOU CNapkK?



ITOrM 1 BbIBOAb

* Hadoop Hy)kpaeTca B CnapKe, a He HA0bopOoT
* Mo»XHO OT/IMYHO 0bonTUCb 6e3 CKabl

* MO»HO Mcnonb3oBaTb NPUBbLIYHbLIA BamM NOAXOA;:
* NHBepcus KoHTpons, Spring, LLUabnoHbl NpoeKTMpoBaHUS

* MOXHO nNpeKpacHO NMncaTb TecCTbl
* MoXKHO Be3ae (Hy-Rre4F4) Nnonb3oBaTbea Jatadpparimamm
* N rnaBHoe:






Cnacmbo moeit go4Ke 3a npefocTaBieHHble TeKCTbl neceH




C AHEéEM poxaeHua dnmnHop!!!




Bce ocrasibHbIe TepPCoHa ky BbIMbILLJ/IEHbI,
JIr060€e CX04CTBO C peasibHbIMH JIrogbMH cJlyYanHo!




