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> MLLib
e EvE. LDA. LR. FP-Growth. ALS. KMeans. BEAHL
RS

o VA5 BriE EMARL FEHETE . APPHETE. B E
AAGTR A BB R 55
» GraphX
« HVL: PageRank. Louvain. LPA. ZEiE T K%,
e MV%%. 12 PageValue. Wuhize4s lmiEs:,

> SparkSQL
« K HiveContext #t /2 7]90% LA _E I HiveE AL,
FA4T1.5W+EML .

« R Hive SQLF I35 MRIENL, ~FIYERETE T 2~54% .
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PageRank on Spark

T ~A3: W =alpha * Wp+ (1-alpha) * Random
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PageRank on Spark

4 B org.apache.spark.graphx.lib.PageRank HiE NG & X

GraphX7E TAZ i #kE LA X
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PageRank on Spark (%E)

B
val links = ... //M D14% 15 M 52 RDD [(pageld,[(pageld, ratio)])]
val ranks = ... //I" Tlvalue RDD [(pageld, rank)]
val ratios =... //M TUIR{E AL EERDD [(pageld, ratio)]
val totalZ = ... //W UL A Long
val alpha = ... // R0 588 L0 float
EEZ
val contribs = links.join(ranks).values.flatMap{ case (urls, rank) =>
urls.map(url => (url._1, url._2*rank))}
val ranksTmp = contribs.reduceByKey(_+ ).mapValues(alpha * )
val contribsZ= ranksTmp.map(x => x._2).sum()
val superZ = totalZ - contribsZ
val ranksZ = ratios.map{x => (x._1, x._2*superz)}
ranks = ranksTmp.rightOuterJoin(ranksZ).map{case(pageld, (rankTmp,
rankZ)) => (pageld, rankTmp.getOrElse(0.0) + rankZ) }

}
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Sparkfiitt AR IHIIFE (1)

N B org.apache.spark.graphx.lib.LabelPropagationf® K Hik 17 5¢ T P RE
j‘%‘é ’ JE .

def mergeMessage(countl: Map[VertexId, Longl, count2: Map[VertexId, Longl)
: Map[VertexId, Long] = {
(countl.keySet ++ count2.keySet).map { i =>
val countlVal = countl.getOrElse(i, OL)
val count2Val = count2.getOrElse(i, OL)
i —=> (countlvVal + count2Val)
}.toMap
¥

- - . - - -a - . B —

FEREFINAFEE NH4S, ¥ scala.collection.mutable.Map
i NAEDCA P BE i 2 A%

Intemational Software Development Conference QCon ey FE A2



SparkfSiAt AR IHIIFE (2)

N ' org.apache.spark.graphx.lib.LabelPropagationZ: & H Hl
R DX ) ), R B AN R AR
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H#ffLouvain&VE, Cr:
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3. =4 BT
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SparkSQL #tHive

HiveiE #% 2l|SparkSQLI) “ IEFFT H =" -

1. ZmiESpark/il_I--Phive -Phive-thriftserverZ4{

2. & Spark (Yarn) ZERF

3. Mo & SparksQLI: A Hive ) Jo £ 45 2R

4. Fspark-hive (spark-sql) T.EH&# 5 A5 K hivefy &
5. -e/—f B thriftserverfEAZ/EMV .
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SparkSQLH( & /7 &

R e SparkSQL Hive Z R EhE
i BRRTR
[T
Hive o2 fa
v v
Spark MR

HDFS
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Hivell#%SparkSQL — i 4% J7 {2

1
'24 rpt_qdas_ : : 25:rpt_qdas_ |
: éi.p-n; '&&é;'] -eventset sta | . i eventset_sta |
i -te _grouptype | 'te _grouptype |
. eventset_sta ! , _daily1 : ' _daily2 E
tedag;rouptype i ".""""’:" -r.-g ________ !
= ! 3 5
" ettt A__________-—#‘ A 5
e T g E19:dim_qdas_:
1 1:pre_qdas_e | ' 4:pre_qdas_e : ] reventset_gro |
ivent_str i iventset_deta ! | 7-pre_qdas_e | uptype_value |
eEiistsesed il i iventset_grou ! et Sosoiie :
d L e : 1 day1 (= = =] 7
-‘.)t!??-.?!--..' -9pre qdas e: ;
i iventset_grou ! pEsasessssas | REESsassssse | SERERSEsEseT '
--------------- : e e : i ptype_all ' 113:rpt_qdas_ | | 21rpt_qdas_| | 12rpt_qdas_;
EitFEFTMR :53929_?0;5(9 .8 pre_ qdas e g o i eventset_gro | 1 eventset_gro | 1 eventset_gro |
SR Y, (YEmSeU dEeldill  Npesscsscssssasy wentset rou - i uptype_daily | !uptype_daily | 'uptype_daily |
1 17:pre_qdas_ - : b : p ; ) ;
i serversdk_st
B A S N T T A | \ N\ L L L EEE Lt
.......... . 18:pre_qdas_ 1 10:pre_qdas_
-eventset det s eventset_su
HitER IiEH:,._s . TV A S S e T S T
_____ J 1 15:rpt_qdas_ .16rpt qdas_ .22rpt qdas_

]
'
'
.eventset sum .eventset sum | 11 eventset_su :
'
'

s e_da|[y2 ! .type daily3

b z D & »

| 20\ODASE Bl |
HBARES

|267pt_qdas\| |271pt qdas_| |28rpt_qdas_!
eventset_dis - eventset_ dl . ! eventset_dis |
Atincttype_da | i itincttype_da '\ |fincttype_da
iyt Y ily2 i 1ily3 E
.......... | --_________l e eeee.---
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SparkSQL i A~ 1% ¢

SpakSQL-1.4 VS SparkSQL-1.6

T

Join #RikHashloin, XZ¥f  BRiASortMergeloin, =2
BroadcastHashJoinFl FBroadcastHashJoin
SortMergeloin

outer join ¥ 2 FFHashOuterloin R
SortMergeOuterlJoin,
BroadcastHashOuterJoin

Aggregation HashAggregation SortBasedAggregation
count(distinct) FRLAT S 1A 2
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Hive il A 1t £

X FFHIHive metastoreZZ | hive executionfix 2=

1.4.1 0.12/0.13 0.13.1

1.6.0 0.12/0.13/1.0/1.1/1.2 1.2.1

spark.sql.hive.metastore.version X.y.Z
spark.sql.hive.metastore.jars /path/your/hivelars
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S ff %2 Hive MetaStoreiix 4~

SCHL R

1. HiveContext ' 1 —URLClassLoader/E AclientLoader
hn#k A [A] i AS ') Hive metastore classes.

2. fEClientWrapperH il FH Hive )42 I Bf 2> 1) 4 3]
clientLoader®?, A 51 BhiHiveShim 2= I 5 Hive 1 X5 W PRI 2K o
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H %€ X Hive MetaStorefiix 2

3 spark-1.6.0 sql - g hive src » 1 main ) [Jscala’ [E]org  [8] apache » [&] spark & [£] sql
' kSQLDriver.scala e

f \ 4 (" Shim

o setCurrentSessionState(SessionState): Unit }
270

g 0 getDataLocatilon(TabIe): O;'Jtlon[Str.mg] 571 el SRl

t‘z, @ sctDatalocation(Table, String): Unit 272

= @ getAllPartitions(Hive, Table): Seq[Partition] 273 private

~I 0getPartitionsByFilter(Hive, Table, Seq[Expression]): Seq[Partition] 274 findSt

s 0getCommandProcessor(String, HiveConf): CommandProcessor g;g Elai
0 getDriverResults(Driver): Seq[String] 277 C?ZS
@ getMetastoreClientConnectRetryDelayMillis(HiveConf): Long 278 private
@ IoadPartition(Hive, Path, String, JMap[String, String], Boolean, Bo(R2k findMe
0 loadTable(Hive, Path, String, Boolean, Boolean): Unit gg? CiZi
@ l0adDynamicPartitions(Hive, Path, String, JMap[String, String], Bo JpTH clas
Odroplndex(Hive, String, String, String): Unit 283 private
oﬁndStaticMethod(Class[_], String, Class[_]*): Method 284 findMe
OfindMethod(CIass[_], String, Class[_]*): Method ggg .C.;Zi
O this 287 clas
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H € X Hive MetaStorefiit 4
@Jﬁﬂ v @ & Object

v @shim
v @Shim v0 12
v @shim_v0_13
v @Shim v0_14
private lazy val dropIndexMethod = v @5Shim v1 0
findMethod ( =
classOf [Hivel, v @shim_vl_1
"dropIndex",
classOf[String],
classOf[String],
classOf([String],
JBoolean.TYPE,
JBoolean.TYPE)

private[client] class Shim_v1l_1 extends Shim_v1_0 {

# Shim_v1 2 (org.apac

override def dropIndex(hive: Hive, dbName: String, tableName: String, indexName: String): Unit = {
dropIndexMethod.invoke(hive, dbName, tableName, indexName, true: JBoolean, true: JBoolean)

}
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Hiveil #4SparksQL — ¥ & it

* SQL

“ 7% (Insert overwrite [local] directory ) S2 #57)

#4n: insert overwrite directory ‘/tmp/testdir’ select *
fromT1; Hived 3 FF, SparkSQLE S AL FFo

A NSparksQL-HiveContext 1)SQLAGHT I FH 1 Hive )

ParseDriver. parse5t i, FTrLAIEVEMAT L AL Al
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Hiveil #4SparksQL — ¥ & it

e SQLH#tZ (Insert overwrite [local] directory ] 32 #5F)

AR TT 5

1. fEHTASTH HITOK_DIRFITOK _LOCAL_ DIRKG H 44k Al
€ X 2 11Xl WriteToDirectory

2. #i& 51t K WriteToDirectory 4 4 %87 iE XY Rl
WriteToDirectory.

3. EYIFR K WriteToDirectory 47 J5 v &5 H
InsertintoHiveTable " [{JsaveAsHiveFilei% 454 45 B 5 2|
HDFSH

4. 1R fElocal directory NP 45 B 5 Fir [0] 21 A< HE
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Hiveil #£SparksSQL — 3 & ot

« SQLAREA  (SQL— XA A

B

select C.id from (
select A.id from testb as A
join
(select id from testb ) B
on A.id=B.id) C;

C.idis A.id or B.id ?
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Hiveil #2SparkSQL — YT & otk (4:)

* transformation bugs (1T E#% 5] F 2 E A A

%l .
001\tABC\t002\t ——  [001, ABC, 002]
003\tEFG\t\t ——  [003, EFG]

new GenericlnternalRow(
prevLine.split(ioschema.outputRowFormatMap(“TOK_TABL

EROWFORMATFIELD”))
.map(CatalystTypeConverters.convertToCatalyst))
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Hiveil #2SparkSQL — YT & otk (4:)

e transformation bugs (ScriptfFrEEE R 4% 1 X 317 S 2

transformyi e =13)

3

inputStream

outputStream errorStream .
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Hiveil #2SparkSQL — YT & otk (4:)

o BN IR B (BN SCRF E E XinputFormatZ)

RN K FH B2 R F5 B W InpurFormat, U1 & 2RI
TextlnputFormat, 4/N XA LEEZ & 1] BE< S 2RDDH
partitionBUK %, FEUMERE B[4

fIBEAR T P2 J\_l_f‘%iﬁfmt[:ﬁﬁ):'iﬂamlnputFormat, £
TableReader ™ 52 5 A= 56 N Fr InputFormat ) % 345 N 3|
HadoopRDDH#4Ji& BRI £ H

i J77%: set spark.sql.hive.inputformat=
org.apache.hadoop.mapred.lib.CombineTextInputFormat;
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Hiveil #2SparkSQL — YT & otk (4:)

o T /N EFHRISGE (B E & FRE RS

Hspark.sql.shuffle.partitions i’ & 1) LK H 45 A s 42
LEER/INEE, e A K= /NSO U2 (]
spark.sql.shuffle.partitions) -

R I AE R PAT TFRIH I — 1 repartition
transformation. 18I 25045 ] i 2 W partitions £ H A 521
shuffle partition ) 51 &= .

i J77%: set spark.sql.result.partitions=10;
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Hiveil #2SparkSQL — YT & otk (4:)

« X FFyarn-clusterfiz, V8 Nclient ) 1%k

ERINHyarn-clientt: I, T Scheduler&iz 4T fEclient I, JNE
clientHL 2% 1 715K .

fi itk dpiE: ibsparkSQLL B 37 FFyarn-clusterfi = .

1) fEYarnZE#E 3535 SparkSQLK 4t i hive metastore jarfl.

2) JfifYarn nodemanager i i1 1] Hive metastoreZ(#3 &£
IR

3) filik “\” “ER A, G0 spark-hive —e “select * from
user where name = \" 5K —="”;{Eyarn-clusterfi = H = il & N
XcommandFAT I FEL “\” #4E IR
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Hiveil #2SparkSQL — YT & otk (4:)
JoinZ HE i %)

RDD1 Partition_1 RDD2 Partition_1
id=1 value=A +«— |terator — id=1 value=A
id=2 value=B id=2 value=B
id=3 value=C id=1 value=C
HashMap ==
id=1 value=D id=2 value=D
id=2 value=E id=1 value=E
id=3 value=F - id=1 value=F

Spark-1.4.1 HashJoin
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Hiveil #2SparkSQL — YT & otk (4:)
JoinZ i iR}

RDD1 Partition_1 RDD2 Partition_1
id=1 value=A +«— |terator — id=1 value=A
id=2 value=B id=1 value=B
ArrayBuffer —=
id=3 value=C id=1 value=C
id=1 | value=D __|id=1 | value=D
id=2 value=E id=2 value=E
id=3 value=F id=2 value=F

Spark-1.6.0 SortMergeloin
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Hiveil #2SparkSQL — YT & otk (4:)
JoinZ HE i %)

RDD?2 Partition_1

— id=1 value=A

id=1 | value=B

Disk File « SizeTrackingVector ==
id=1 | value=C
__|id=1 | value=D

id=2 value=E

id=2 value=F

JJ \
filR R I
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> W6 R ENENT, BRI

> By e 2R P ) e R, PRIUES &
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