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CHAPTER 1

YmtEiam

1.1 PREA]

RS 5 ] Spark BI— 1 H BN - BT &HT Spark H78 A2 shell & H /- 4— 1§ (Python B,
Scala) API, SRJ5 B RUNAT ] Java~ Scala L% Python 45—~ Spark N FF2F -

NT HES LI #HT¥>), HEE Spark M5 FE— Spark A AL . BT HANTER LA S HE
HDFS, B AR LA 86 AR Hadoop MUASHY Spark A 7D -

HERE: Spark 2.0 R Z A, Spark FIAZCMIRFEREE 2 38 7 A1 AR HE(RDD) - Spark 2.0 fitA Z J5, RDD
#% Dataset JTHUfE, Dataset HR RDD — £ &3 KT H, HEREM T Z 1L - Spark HBIHIR S HF
RDD # M, /RF] LAFE RDD Jifefard ARG HE e #R5 % (HERRNEFIENRE M H L RDD H&
P ERER) Dataset - 28 T fi# % T Dataset FNH 15 B 1§25 % Spark SOL, DataFrame H Dataset JiFEF5 4 -

1.1.1 ¥ Spark Shell #1738 B 2 407
HAl IR

Spark Shell FEfHt T — & B A9 77 ok 2% >3] Spark API, [EI &2 — MR A A B EIE 747 T E - Spark
Shell BES(#F Scala(Scala i2477E Java REFUNL L, FrLART LUR 5 A5 FH LA Y Java ) SCHF Python -

Scala
& Spark H 3k Fi217T AN fin 4 7] LIS ) Spark Shell:

./bin/spark—-shell

Spark fz 3 E A GAE S — 1 A Dataset #9493 11 ZEE £ - Dataset F] LA Hadoop InputFormats(ff 21
I%L—EID;S B ECE HH A Dataset F## 15K - T FATHIA Spark J55 B3k README ST A1 ) ST A
HriE— Dataset:
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scala> val textFile = spark.read.textFile ("README.md")
textFile: org.apache.spark.sqgl.Dataset|[String] = [value: string]

YRATLAYE F action B F EH M Dataset FREUE, & FE#1% Dataset LUREN—1FT Y Dataset - B 241 TT1E S
% API XY -

scala> textFile.count () // Number of items in this Dataset
resO: Long = 126 // May be different from yours as README.md will change over time,
—similar to other outputs

scala> textFile.first () // First item in this Dataset
resl: String = # Apache Spark

IMZEFA 1% Dataset 58 Al — 1 #1 Y Dataset - FA T filter 13X transformation 2 1R B —" B & R G
SRR S 5T Dataset -

scala> val linesWithSpark = textFile.filter(line => line.contains ("Spark")
linesWithSpark. spark.RDD[String] = spark.FilteredRDD@7dd4af09

AT LIS transformation B A1 action B T 1EE—

scala> textFile.filter (line => line.contains ("Spark")).count () // How many lines,
—contain "Spark"?

res3: Long = 15

Python

7E Spark B3k Fiz4T LT din 4 7] LU Spark Shell:

’./bin/pyspark

B AR AR S BT 226 pip %3¢ T PySpark, IRHSAT LUEHEBEH LI N a4

’pyspark

Spark B &= B F T S & & — A Dataset E’Jﬁﬁﬁ‘ﬁﬁﬁ%ﬁ Dataset 7] 2L M Hadoop InputFormats(f7 4/l
HDFS 1) 013 5% F HAD Dataset #63e1M5% . FHT Python 183 FISH A, FATATEZ Dataset /&R E R .
(Rl It Python A T 1) Dataset #B-& Dataset[Row], 3 H. % T #1 Pandas DL f% R Hf] data frame 5 PRFF—2k,
fITFREHN DataFrame - N HEFATFI A Spark JifE H % N README S A1 A UK HT## — > DataFrame:

>>> textFile = spark.read.text ("README.md")

YRAT LLYE FH action B T H 12 M DataFrame FREUE, B EFEH1Z DataFrame DUIREL—N 3 DataFrame - 55
HHES [ AP IR o

>>> textFile.count () # Number of rows 1in this DataFrame
126

>>> textFile.first () # First row in this DataFrame

Row (value=u'# Apache Spark')

AT A 1R % DataFrame 554 A — 11 HY DataFrame - FA/ 118 A filter X1~ transformation & iR 5] — 4~ H A
& JRUA SR T T S 3T DataFrame o

>>> linesWithSpark = textFile.filter (textFile.value.contains ("Spark")

FATATLLRF transformation B+ action H F % 7E—ite:

2 Chapter 1. ZRT2f5E
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>>> textFile.filter (textFile.value.contains ("Spark")).count () # How many lines_
—contain "Spark"?
15

W% Dataset T

Dataset action 1 transformation 51 7] LI T H I E 24001 H o b7 i EA 1A 3 2 SO b & AR &2
HI4T -

Scala

scala> textFile.map(line => line.split (" ").size) .reduce((a, b) => if (a > b) a else
—Db)

resd4: Long = 15

H5e, M map BFRE—ATHU A — D EEEUE, A8 T —MEHY Dataset- SX/57E1% Dataset FH reduce
HF AR RR A EIATHEL - map F reduce HFHISEFZE cala MEFHEAR), HEAUHEREEES
'Fﬁ Scala/Java £ - 40, AT LURE Z bR FH HAb b 77 A BHRI R AL - Oh T RIS E A S HE M, Sl
5 FHMath.max():

scala> import java.lang.Math
import java.lang.Math

scala> textFile.map(line => line.split (" ").size).reduce((a, b) => Math.max(a, b))
resb5: Int = 15

Hadoop 1M/~ 4T #) MapReduce & — il F FIEHE ST - Spark 7] LARZE 5 #1523 MapReduce JifE:

scala> val wordCounts = textFile.flatMap(line => line.split (" ")).

—groupByKey (identity) .count ()

wordCounts: org.apache.spark.sqgl.Dataset|[ (String, Long)] = [value: string, count(l):
—bigint]

X B AT A flatMap iX 1 transformation H K — 1T Dataset F#t 5 T — 1~ B17 #Y Dataset, N5 H &
groupByKey 1 count HF R 1T E L FR A B HEATIREL, AR — 16L& (String, Long)$# (%] (1] Dataset -
7T 7E shell FHUCEERN SR THEL, FoA 10T LA collect B

scala> wordCounts.collect ()
res6: Array| (String, Int)] = Array((means,l), (under,2), (this,3), (Because,l),
— (Python,2), (agree,1l), (cluster.,1), ...)

Python

>>> from pyspark.sgl.functions import =

>>> textFile.select (size (split (textFile.value, "\s+")) .name ("numWords")) .agg (max (col (
—"numWords"))) .collect ()

[Row (max (numWords)=15) ]

B, A map B RS TR A — DN EEUE A HEA 4 “numWords”, 1 T —~#7/) DataFrame -
IRJG7E1% DataFrame YA agg HFH H R KA EIFATTEL - select Fl agg FISEGERZ Column , FATAT LU
df.colName M DataFrame [ FEH(—%1], 7] LA5| A pyspark.sql.functions, T #EMt T 1R £ 77 8 o0 R A R M IH
] Column 4 %3#7#] Column -

Hadoop T/ 4T #) MapReduce & — il F FOEHE 7T - Spark 7] LARZE 7 #1523 MapReduce JifE:

1.1, PEA] 3
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>>> wordCounts = textFile.select (explode (split (textFile.value, "\s+")).alias ("word")).
—groupBy ("word") .count ()

X EIRATTE select AL FH explode BRETKF— 1T ) Dataset ¥¢#epl, T — 1~ H1iA f) Dataset, S8 5404 groupBy
F count HFRITE XS BRI HILAOREL, Al— M E “word” 1 “count” X 2 F1f] DataFrame - 4
T shell USR] BAFRITEL, B AT LA collect BHF:

>>> wordCounts.collect ()
[Row (word=u'online', count=1), Row(word=u'graphs', count=1l), ...]

%

Spark 8 SCFHERIRE N B REHEE PN F T T - SEIRFEXBVIRN RSN, s —1/ ok
[ TRUE S 8E BT — MR PageRank IXFFATIE (U - 1EN— DR EAPRG], FATIE linesWithSpark iX 1%L
TR AR -

Scala

scala> linesWithSpark.cache ()
res7: linesWithSpark.type = [value: string]

scala> linesWithSpark.count ()
res8: Long = 15

scala> linesWithSpark.count ()
res9: Long = 15

F Spark JYEFIZEAF— 1 100 172245 B SCAR SO SR SEE S8 - (B R AOER 21X LA [R] 0 e 250mT LA
FHEH REEEE, EMEJXJL%&HE SR TEEE DT A L . W RDD TEFE T PHERPIFINEE, (Rt
LB bin/spark-shell ZE 8| — M ERE, B AT L HIBEARIE -

Python

>>> linesWithSpark.cache ()

>>> linesWithSpark.count ()
15

>>> linesWithSpark.count ()
15

F Spark P AL A7 —1> 100 1772645 B SOR SCHE RLORTASEE R - (BA BRAOHE 7 20X LAd [F] A0 R £ mT LA
THEH RAEIESE, B XLBIR RN MRS 1 A L. 0 RDD Jrtefar R AR, /Rty AT
PURT bin/pyspark HEHEE2I— MR, 8 B AT EEABLEERIE -

1.1.2 A& KI(self-contained) s 2 F

PO FATAEEH Spark API 485 — 1~ H £ 7 (self-contained) i) Spark B FFEF « FHFATRFP T —F — 14
BN AR, 53 Scala(sbtdiF), Java(mavenZiiF)F Python(pip) 4’5 -

Scala

B IO — R A 5 Spark RLFHFEFP — 18 B EI 7% 4 46 SimpleApp.scala:

4 Chapter 1. HE$EE
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/+ SimpleApp.scala =/
import org.apache.spark.sql.SparkSession

object SimpleApp {
def main(args: Array|[String]) {
val logFile = "YOUR_SPARK_HOME/README.md" // Should be some file on your system
val spark = SparkSession.builder.appName ("Simple Application") .getOrCreate ()
val logData = spark.read.textFile (logFile) .cache()

val numAs = logData.filter (line => line.contains("a")) .count ()
val numBs = logData.filter (line => line.contains ("b")) .count ()
println(s"Lines with a: , Lines with b: ")
spark.stop ()

TR NABEFTESE L —1 main J7i%, TARIK scala.App - scala.App F TR AT BEANBEIEH TIE -

X HAEST1T Spark README XX EL & 2 AL &b’ FU4T4L - R, R 24 YOUR_SPARK_HOME
B Spark FIZ3E H3k - 52 Hi{HH Spark Shell HI7R{FI/NF], Spark Shell #1514 B C.FY) SparkSession %f
5, A THFEWURL SparkSession X SAENFEFHI—H 43 -

H AT H SparkSession.builder A4 7&— 4> [[SparkSession]] X 5, IR /5 1% BN FHREF 24 1R, /5 M getOrCreate
T EEFREL [[SparkSession]] S£47] «

AT R KT Spark API, PF AFRATHRZA S —1> sbt BLE XM, build.sbt, FTEE Spark #Kifii
I o XSO [EIRT RN T Spark 285 FARHS 2

name := "Simple Project"

version := "1.0"

scalaVersion := "2.11.8"

libraryDependencies += "org.apache.spark" %% "spark-sgl" % "2.2.1"

9T Ak sbe RERSTE R TIE, Bl TR IFMEHLERY Scala 77 H B RZHRAE SimpleApp.scala
build.sbe S - —BIMEABEEES, Bl T AT LAQIEE— 0 & BT (OB JAR £, RJ5 6 spark-submit
BIASE T RATHRLT -

# Your directory layout should look like this
$ find .

./simple.sbt

./src

./src/main

./src/main/scala
./src/main/scala/SimpleApp.scala

# Package a jar containing your application
$ sbt package

[info] Packaging {..}/{..}/target/scala-2.11/simple-project_2.11-1.0.jar

# Use spark-submit to run your application

$ YOUR_SPARK_HOME/bin/spark-submit \
-—class "SimpleApp" \
—--master locall4] \
target/scala-2.11/simple-project_2.11-1.0.jar

1.1, PEA] 5
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Lines with a: 46, Lines with b: 23

Java
N HEGX R GIRE R Maven SR4s1E— D RLHTEF JAR, (H21E AL AR IR RS -
FABIEE— TR A B0 Spark N FTEF, SimpleApp.java:

/% SimpleApp.java x*/
import org.apache.spark.sql.SparkSession;
import org.apache.spark.sqgl.Dataset;

public class SimpleApp {
public static void main(String[] args) {

String logFile = "YOUR_SPARK_HOME/README.md"; // Should be some file on your,
—system

SparkSession spark = SparkSession.builder () .appName ("Simple Application").
—~getOrCreate () ;

Dataset<String> logData = spark.read().textFile(logFile) .cache();

long numAs = logData.filter (s —-> s.contains("a")).count ();
long numBs = logData.filter (s -> s.contains("b")).count ();
System.out.println("Lines with a: " + numAs + ", lines with b: " + numBs);

spark.stop () ;

}

XEF R AESTIT Spark README XU E & @ FIEL & b T4 R, RFFEI YOUR_SPARK_HOME
LR Spark M3 HK - 5 ZHi A Spark Shell B/~ , Spark Shell 21451t B .1 SparkSession ¥
5, MEATFEWIIEIL SparkSession X G AENFEFHI—H 5

NTHERF, BATEFEIRE —1 Maven pom.xml LR Spark 51 W KEHI0 - E&, Spark H4EEL 0T
Scala RS -

<project>
<groupId>edu.berkeley</groupId>
<artifactId>simple-project</artifactId>
<modelVersion>4.0.0</modelVersion>
<name>Simple Project</name>
<packaging>jar</packaging>
<version>1.0</version>
<dependencies>
<dependency> <!-- Spark dependency ——>
<groupId>org.apache. spark</groupId>
<artifactId>spark-sqgl_2.1ll</artifactId>
<version>2.2.l</version>
</dependency>
</dependencies>
</project>

HE, FAVRIETERLTLN Maven T B H A5 X L34

$ find .
./pom.xml
./src
./src/main

6 Chapter 1. HE$EE
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./src/main/java
./src/main/java/SimpleApp. java

WAEFATAT LA Maven FTE N FHFEF 084 /bin/spark-submit 7 2 HUTE -

# Package a JAR containing your application
$ mvn package

[INFO] Building jar: {..}/{..}/target/simple-project-1.0.jar

# Use spark-submit to run your application
$ YOUR_SPARK_HOME/bin/spark—-submit \
—-—class "SimpleApp" \
--master locall4] \
target/simple-project-1.0. jar

Lines with a: 46, Lines with b: 23

Python
AR T Rt i Python API (PySpark) 4% 5 —1> Spark N FHTEFF -
WRARTEAE— DT EIF A PySpark N FHFEFFELE 2, /R AT DUG N X FERF RN E) setup.py SCHEH:

install_requires=|
'pyspark=={site.SPARK_VERSION}'
]

A RO — 1 #E Spark MHFEF SimpleApp.py {E 7R FIFE T

" "SlmpleApp-py mmn
from pyspark.sqgl import SparkSession

logFile = "YOUR_SPARK_HOME/README.md" # Should be some file on your system
spark = SparkSession.builder () .appName (appName) .master (master) .getOrCreate ()
logDhata = spark.read.text (logFile) .cache ()

numAs = logData.filter (logData.value.contains('a')) .count ()
numBs = logData.filter (logData.value.contains('b'")) .count ()
print ("Lines with a: , lines with b: " % (numAs, numBs))

spark.stop ()

XEF HAESTTT Spark README XX H A& @ AL &b T {F&, RFFE4E YOUR_SPARK_HOME
R Spark HI%3E H K o 7E Scala Fll Java 4% 5 PR BIFEF 7, Tl 116 SparkSession 1% Dataset - *f T
T B8 RS =77 FERI N AR, A8 AT PURF A AR T ELAL zip SUHF, SR 51850 spark-submit 1A
TR —py-files ZEUR NN E] spark-submit (52 4772 L spark-submit —help) - SimpleApp .48 B MEE H, T
IATEZEHE B AR AT A A -

FATw] LU F bin/spark-submit A2 173X N R 7

# Use spark-submit to run your application
$ YOUR_SPARK_HOME/bin/spark-submit \
—-master local[4] \
SimpleApp.py

Lines with a: 46, Lines with b: 23

1.1, PEA] 7
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WRIRELZMH ] pip %3E T PySpark (7140 pip install pyspark), 7 7] L5 FH %38 A Python fERE 281217 N &
FF, SERIERE RS H Spark $AEH spark-submit FHIZ -

# Use python to run your application
$ python SimpleApp.py

Lines with a: 46, Lines with b: 23

1.1.3 T—¥

WEERIET RIS — 1> Spark N HFERF !

o NRAEGEN T f# Spark APL, 7] LA RDD #2457 F1 Spark SQL, DataFrame F1 Dataset 92455, BUE
TE “Programming Guides” 32 N EHREEAHE -

o QFART MR IESERE HIBAT Spark NIRRT, ERIME: SAFEEULA -

o HJ5, Spark examples HX N & T £ 1R FEHE S (Scala, Java, Python, R)WMUARFIRFIFEF, RATLUE T
X BT EN]:

# For Scala and Java, use run-example:
./bin/run-example SparkPi

# For Python examples, use spark-submit directly:
./bin/spark-submit examples/src/main/python/pi.py

# For R examples, use spark-submit directly:
./bin/spark-submit examples/src/main/r/dataframe.R

1.2 RDD %fEf5m

1.2.1 #EA

Bk Sk, B Spark N FREFFEVEL S — N IKBhES (driver) F2FF, WRBNESFEF 24T H A main BREY,
HEEH L PUT A FIHATHRIE - Spark SREZM— A?EE%*% it TR A RS (resilient distributed
dataset — RDD) , RDD:Z2— 1 A[ X ATTEE S, XETESAEEFNS TS L, A EXLET
% T HE 17481 . RDDIE % J&38 1T HDFS (2iFHadoop X FFHIEE XHRSE) LHIXH, miEWshasH
frScalatE & X G RO B 152, HRk, AP r LUE K Spark FRDDFF AL BN F ., LUFEAEAF K5
ﬁﬁ%f’ﬁiﬁﬂﬂz- 5= RDDE:%@’?*T@ AU SR B R E -

Spark BN HEEMBM RN EZLE, HETERE M LAEFTRIEZ MM ZERPZE - BOIAMER
N, HSparkfl— RIVEF PR EIAFET S LB Th, Spark 2[RI #5122 E‘E’J%UK%HE%&TJ% ‘A IALE
BT - [EERHE, T EALIESS ZIA, B RS MR 4 Z I 55— L0 o Spark SCRFRITISRALAY
HELZE. REE M RME, JREEFUATES DT A LEEEE, T RIMNENE AT T R
[ <SI HROE, BlA: PEORISRAN

AR AHH Spark P SCRFRI TR 15 S SR BoR Spark FX S48t o GnERIREEIS B Spark B2 B Fshell 5 F- 5L
B—T, BRESHEL (5T Scala shelli& {# FHbin/spark-shell, %} Tpython, &{# FHbin/pyspark) -

1.2.2 B Spark

Scala

8 Chapter 1. HE$EE
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Spark 2.2.1 BRIAf#F Scala 2.11 fRAFATHI AN & FY) - (Spark 9 7] LU F B MUAS Y Scala #EATH9 ) 205R
A8 Scala BN HREF, RFEZEHIEA M Scala iR 2.11.X)

BYRE Spark NIRRT, RTEENIN Spark 1) Maven fKHfi - Spark #i °] LLiE T LU Maven 2445 M Maven A
P RS

groupld = org.apache.spark
artifactId = spark-core_2.11
version = 2.2.1

AL, RIFARELYT R HDFS 887, 0475 ZANIN% B HDFS A ) hadoop-client {5 -

groupld = org.apache.hadoop
artifactId = hadoop-client
version = <your-hdfs-version>

Wa, VRTEAERF PIIN N EJLTRS A —L Spark K-

import org.apache.spark.SparkContext
import org.apache.spark.SparkConf

(7E Spark 1.3.0 U Z B, {R7E L /~H import org.apache.spark.SparkContext._ /5 H 4 Z HIRE U FE )
Java

Spark 2.2.1 %f Lambda 7 3A 30 B9 SCHF AT DLAL B ATIR & 35 9% 5 ol 2L, & W 89 35 4R /T DL A
org.apache.spark.api.java.function &, H FJ3K.

HER: Spark 2.2.0 fRAHF CEFEERYS Java 7 HISCEF -

B Java RIRE Spark N AHRET, VRTFERIN Spark B Maven 1§ - Spark f<#i A] LUE T PAF Maven ALFR
M Maven 156 FE ARG

groupld = org.apache.spark
artifactId = spark-core_2.11
version = 2.2.1

AN, WIRIRARE 7] HDFS 85, BF 4T ZAII% B HDFS U4 9 hadoop-client < -

groupId = org.apache.hadoop
artifactId = hadoop-client
version = <your-hdfs-version>

WA, VRTEAERF PIIN FEJLTRS A —L Spark K-

import org.apache.spark.api.java.JavaSparkContext
import org.apache.spark.api.java.JavaRDD
import org.apache.spark.SparkConf

Python

Spark 2.2.1 i& T Python 2.7 S LA F AR B Python 3.4 S A FRRA - B AT LU HFRUER] CPython fi#FERS,
BEFATAT LLBEFH B NumPy 336 C S - EMIEH PyPy 2.3 K LLERRA -

Spark 2.2.0 fRAS 1 FE R T % Python 2.6 HISCHF -

i Python 4%5 ) Spark K FAFEFFBE AT LA FHTEZ1TI A& Spark 1Y bin/spark-submit fIZAZE 1T, 7] IR
X BT 7E setup.py SUHFEAHAELE T

1.2. RDD Giff5w 9
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install_requires=[
'pyspark=={site.SPARK_VERSION}'
1

To run Spark applications in Python without pip installing PySpark, use the bin/spark-submit script located in the
Spark directory. This script will load Spark’s Java/Scala libraries and allow you to submit applications to a cluster.
You can also use bin/pyspark to launch an interactive Python shell.

W RARAEEE T (7] HDFS #(3E, you need to use a build of PySpark linking to your version of HDFS. Prebuilt packages
are also available on the Spark homepage for common HDFS versions.

A, IR EGSIN N EXATRAERE P 5] —L2 Spark 3K:

from pyspark import SparkContext, SparkConf

PySpark requires the same minor version of Python in both driver and workers. & {# F] PATH H 21\ §] Python it
A, Rt ] LUGE T PYSPARK_PYTHON #5 € /R A8 ZL5 F Y Python RiUAR, f5140:

$ PYSPARK_PYTHON=python3.4 bin/pyspark
$ PYSPARK _PYTHON=/opt/pypy-2.5/bin/pypy bin/spark-submit examples/src/main/python/pi.
=Py

1.2.3 #tH1k Spark

Scala

Spark 27 75 ZMMUN 5B — & B — 1> SparkContext %5, SparkContext %f SR 5E T Spark 401A] 7 [A] 5
B o MEFE—" SparkContext ¥ %, 1RIEETFEME— 1 SparkConf ¥4, SparkConfXf & & T /RHIN
HEFHIEEERER -

BNIVMB RS, HEEHE—MEEK (active) Y SparkContext X5« WISRIRIEZEFFTE—1, IRELLTH
Z AR B ER A SparkContext X7 G stop()F4 -

val conf = new SparkConf () .setAppName (appName) .setMaster (master)
new SparkContext (conf)

Java

Spark B FEMPE —ER g —1 JavaSparkContext 5, which tells Spark how to access a cluster. To
create a SparkContext you first need to build a SparkConf object that contains information about your application.

SparkConf conf = new SparkConf () .setAppName (appName) .setMaster (master) ;
JavaSparkContext sc = new JavaSparkContext (conf) ;

Python

Spark BFHEMOE—HEREQE— SparkContext 5, which tells Spark how to access a cluster. To
create a SparkContext you first need to build a SparkConf object that contains information about your application.

conf = SparkConf () .setAppName (appName) .setMaster (master)
sc = SparkContext (conf=conf)

appName ZHUE 2 VR R R /R FE SR RFULE AR A 27K - masterZ4U{E 2 Spark, Mesos or YARN cluster URL
BB FEIRE)local” (ARMAREF) o SKPr b, —MRANIZ K master S EUERE RIS E ARG H, T2 N 1% Fspark-
submithil AR ZEORIE - IR, Q1SR 2R MM E BT, KA LE B AR U B S master 2505 Sb—
™ local”™{H -
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¥ Shell

Scala

ZE Spark Shell 1, BRi\EE NR#HTE T —1 SparkContext X5, 25 & 4 Nsc. LA spark-shell B ARNAEH
@SparkContextXﬂL% o ARA] LUE A —masterZ E0K B ZE LRI EERE, AT L)l?%—jars%ﬁf?“/l\ﬁ%ﬁ@
Hljar@ 33, LUER X Ejarl N2 classpath i - /R4 AT DLl i —packagesi® B 1€ 5 47 Ff Hmaven T {44113, LA
fESE IR PRSI0 - [RIFE, 34 A] DL i —repositories S £ fllmaven repository#itik - N & — R, 7E
A #141~CPU core iz 1T AL -

’$ ./bin/spark-shell -master locall[4] ‘

5%, R code.jar A IN%E classpath T :

’$ ./bin/spark-shell --master local[4] --jars code.jar ‘

THd mavenFRIRA NS

’$ ./bin/spark-shell --master local[4] --packages "org.example:example:0.1" ‘

spark-shell —help 7] LI & F SEHEHE L5 % - SEPr b, spark-shell ;2 7E/5 & Vi spark-submit AL EIE T EER)
(spark-submit script.)

Python

In the PySpark shell, a special interpreter-aware SparkContext is already created for you, in the variable called sc.
Making your own SparkContext will not work. You can set which master the context connects to using the —master
argument, and you can add Python .zip, .egg or .py files to the runtime path by passing a comma-separated list to
—py-files. You can also add dependencies (e.g. Spark Packages) to your shell session by supplying a comma-separated
list of Maven coordinates to the —packages argument. Any additional repositories where dependencies might exist
(e.g. Sonatype) can be passed to the —repositories argument. Any Python dependencies a Spark package has (listed
in the requirements.txt of that package) must be manually installed using pip when necessary. For example, to run
bin/pyspark on exactly four cores, use:

’$ ./bin/pyspark —--master locall[4] ‘

Or, to also add code.py to the search path (in order to later be able to import code), use:

’$ ./bin/pyspark —--master local[4] --py-files code.py ‘

For a complete list of options, run pyspark —help. Behind the scenes, pyspark invokes the more general spark-submit
script.

It is also possible to launch the PySpark shell in IPython, the enhanced Python interpreter. PySpark works with IPython
1.0.0 and later. To use IPython, set the PYSPARK_DRIVER_PYTHON variable to ipython when running bin/pyspark:

’$ PYSPARK DRIVER_PYTHON=ipython ./bin/pyspark

To use the Jupyter notebook (previously known as the IPython notebook),

’$ PYSPARK_DRIVER PYTHON=jupyter PYSPARK_DRIVER_PYTHON_OPTS=notebook ./bin/pyspark ‘

You can customize the ipython or jupyter commands by setting PYSPARK_DRIVER_PYTHON_OPTS.

After the Jupyter Notebook server is launched, you can create a new “Python 2 notebook from the “Files” tab. Inside
the notebook, you can input the command %pylab inline as part of your notebook before you start to try Spark from
the Jupyter notebook.
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1.2.4 594501 &35 42 (RDD)

Spark % O &2 s 7 A SUEUE SR(RDD), RDDJE— AT A4S Al ATHRIEM TR &S - Sk L
HWFTIER LRI RDD X 5. fHAKEHEE S RS &0 Gullid AT RIEAIE, BiE WO i R ST EL
MR (0. ELFIERYE . HDFS - HBaseEl & HfttHadoop SHFHIEUETR) -

HITRE

Scala

HTEGZEU—PEERESNR (FI0: Scala Seq) HZ%(, M SparkContext.parallelize() 75 %8345
F|fY RDD - AN R A TH BT RAR R HE — DA H T RN A EEEE T - Flin, UM U R —
MEISERAEEE H 1T — P RDD:

val data = Array(l, 2, 3, 4, 5)
val distData = sc.parallelize (data)

—H AT, ZoANEIESE (LFIHF fdistData) BEAT LARUT— 2298 47#E . @0, distData.reduce((a, b)
=>a+b), XERBESFHEETIEITEMNMMN . FHBITESRETIE MR EGRE LS FERIE

Java

Parallelized collections are created by calling JavaSparkContext’s parallelize method on an existing Collection in your
driver program. The elements of the collection are copied to form a distributed dataset that can be operated on in
parallel. For example, here is how to create a parallelized collection holding the numbers 1 to 5:

List<Integer> data = Arrays.aslList(l, 2, 3, 4, 5);
JavaRDD<Integer> distData = sc.parallelize (data);

Once created, the distributed dataset (distData) can be operated on in parallel. For example, we might call dist-
Data.reduce((a, b) -> a + b) to add up the elements of the list. We describe operations on distributed datasets later
on.

Python

Parallelized collections are created by calling SparkContext’s parallelize method on an existing iterable or collection
in your driver program. The elements of the collection are copied to form a distributed dataset that can be operated on
in parallel. For example, here is how to create a parallelized collection holding the numbers 1 to 5:

data = [1, 2, 3, 4, 5]
distData = sc.parallelize (data)

Once created, the distributed dataset (distData) can be operated on in parallel. For example, we can call dist-
Data.reduce(lambda a, b: a + b) to add up the elements of the list. We describe operations on distributed datasets
later on.

HITEAN— N EESEED X (partition) , BIX M MREIEEFTUSEINZ DR o SparkH & MES
(task) HRET B, BMAX—PRMIMES (task) o BGRT, —&ECPUX M2~41 57X -
HE—MME, Spark&ZETHEBMEIL, HINKEX XA LN, VREERT AT EhfEsX o X,
H T hparallelize 7 EFZ — 1S 5EI A (40: sc.parallelize(data, 10) ) - {F7&: Spark{ChE B A Ledb 75 {75985

Rk (slice) iXAARE, XANERESRE—D514, FER TIRFFREHE -

PN S AEIEES

Spark A] L) i# jFHadoopfT 3 #F 1 A 1T £ #E I8 Ok 0 # 5 A = E
%% . HDFS - Cassandra~ HBase - Amazon S3 %% . Spark 3 #f B9 X 4 #% =\ &
files) - SequenceFiles, LA EAth Hadoop X HFIHEI AL, (InputFormat) -

£, 8. KK AR
CELFE UK U (text
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AR - BRDDA] AR SparkContext.textFile /1% « iX N7 {EHI ASEUE — 1N SCHEHIURTD (RIBERZE, =%
# hdfs://, s3n://%%) | EHEHRDDE — N XAITES - IR E— 8 HRE)

scala> val distFile = sc.textFile(“data.txt”) distFile: RDD[String] = MappedRDD @ 1 d4cee08

A5, distFile Bt 7] DAHUTEOR S0 — LB than, A1 EEFTE SCRITRI KA distFile.map(s
=> s.length).reduce((a, b) =>a +b)

PAF & —£E Spark BEBCCHFAIZEA:

o MRBAMIMRGE, AN SLFAEFTA R worker 17 5, L RERS LUMARI A BRAZ DRI - BT AZE 4,
EXEE A worker 75 LR —EE T, EAFH—MLEXHRS -

* PP Spark =T UARIARTE (BiftextFile) #XFFMAZEY: HZ, EHWCH, DUGERTT -
U0 textFile(*/my/directory”), textFile(*/my/directory/.txt”), LI textFile( “/my/directory/.gz”")

o textFile 7 AR A L FE— DA% S5, B DIEHIETE A9 X A3 B, Spark S R S —
block Bl ##E— 4> X (HDFS_ I EkiAblock K/N64MB) |, AR AT LAIE 5 Y 383X 4 5 BRI I 80U 1 4
XE . EE, SXECREED Tblock M. BT XA Z 48, SparkffScala APIID 3 #5F E A JLFH A

» SparkContext.wholeTextFiles A] LS — M &R E /N UARFRIE F, H HLL (filename, content) FE{E
STETEZGOR AR X StextFile INF], textFile FuR [ SCHFRINE, BITEA—1TTE -

« XfF SequenceFiles, A LA#H SparkContext.sequenceFile[K, V], HH K 1V 5552 X HH key F value
MR . SXLERTIETR 1% Writable 2 0 1)F35, Q1: IntWritable and Text % - 75k, Spark SIF/RH
— L5 F WritableT§ € [ AE KA, 40 sequenceFile[Int, String] *Rf H B3 HL IntWritable F1 Text -

o X T HAth Y Hadoop InputFormat, f&7] LA SparkContext.hadoopRDD 75 %, % AMEE [ JobConf
Xf % F1 InputFormat, LLJZ key class~ value class - iX F1i% & Hadoop job HYJ % A VR & [F] 1 /9 77 1% -
YR8 AT LLA#E F SparkContext.new APIHadoopRDD, 1% 77 12 32 Wt — 1~ 2 T # iitHadoop MapReduce API

(org.apache.hadoop.mapreduce) HYInputFormat{EHZ4L -

* RDD.saveAsObjectFile Fl SparkContext.objectFile S ##f RDD H1IC% L Java % 75111k A& 2COR AR
o BIRXFRFPIIL T NN Avro RUE =, HINERAF RDD #& T —Fpisi 5=

RDD &+

RDD S FFPifh R B FI B F . transformation 1 action - transformation® 7 7] LA 2 HRDD# 15 2| — 1 ¥t
HIRDD, TactionE FNZ2ETRDDEIITE, HFFEFIREILIENES (driver) - U0, map 5&— transfor-
mation HF, EREIREFFE N ITEERLE — DB ERIREL, HROZREGR B 45 R E A — M FIRDD;
reduce ;& —1> action HF, EFLIKF RDD HIE TE AR ERRAHKE, HRHRANREEFRELLIK
Bhes GAH— reduceByKey HF, HiREIFREERZE—1 RDD) -

Spark H'fT’H transformation B F#BZMWTER, L2V, transformation HFHFALAITTEEER, MEILx
R EREIRE (W —DEEESU) AR IRE . RS FIEA action EFHREITE —MEFIRES
X7 IR %, transformation B F BTk FIEAIEA S WOTHE o X P I Spark A LLZ TS BN B 41 - 1
w, mapBEFAET — MRS, FNZEIESE T — P2 Hreduce & T, FB 4 SparkRf A 2K [Flreduce i fix
BREER (BMM— 1 EdR) BWDNEs, A Rimaph 7= 4 B AR 2R B 25K Bh 2% -

BRINIBIL S, BRI action BH T RIBME, &1 H transformation 35152 FIRDDE S M EFHIITHE - IR,
PRt AT LUE S YA persist (2 cache) BEIEFRFFAM— RDD, iXEIKZE Spark K24 RDD FITLEA AT
ST, FI T — IR XD R AR R KRR R - R, Spark 183X ## ¥ RDDICE FF AN BN FFEE
W, BRI T A LRI -

A

LAUN & 2535 B — T RDDIEARIE, Z% 10 M.
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val lines = sc.textFile("data.txt")
val linelLengths = lines.map(s => s.length)
val totallength = linelLengths.reduce((a, b) => a + Db)

He BT NINR I EEGE, H el — 1 EMRDD -« XA, ISR E mEH N FRIEEE
M VERE I0 Flines, X B 1% Alines RDDH L AT Lt H & — N F8 1] data.txt CHRIFEET - 58 17, Flinesi@
i map#5 15 2| —lineLengths RDD, [F#f, lineLengthst Z2MWiMEITHEK . &5, FAVEH reduceE FitHE
KEZH, reducesd— TactionE T - HE, SparkF & IEITE SE N —/ LS, 7 HENFERYLES L
217, BEVLEY EEGEITHERE—E S mapttss, HEARMFTreduce, FHRFiX reduce?d AR B 459K B
o

WRBANGEETFEEE FE lineLengths RDD, B A 1] LIKG I —77:
lineLengths.persist()
X—ATIE A reduce Z i, WM lineLengths RDD E{XiTHEE, Spark&HHEFRERAFRIANGFH -

¥ R B % 44 Spark

Scala
Spark HJ API 1R & &K T ZEAR SRR P [m) SR RE(Z B B E R B - DU 2 PR s ) S 20 7 =K
o B4 K%L (Anonymous function syntax) , XFH A& LD .
o DRBEAEFRPEESTIE . F, RAT AR 77 20E L —1> object MyFunctions % 126 H R A A 51 BREL

MyFunctions.funcl:

object MyFunctions {
def funcl(s: String): String = { ... }
}

myRdd.map (MyFunctions. funcl)

ERE, BORERU, fRMA] LUESE — R RG] ERTTE (RERFIXG) | AidixX | S50 2 e £
RIEY, FEACHMN R R AR R PR T A b B, F1E L —"PMyClasstn -

class MyClass {

def funcl(s: String): String = { ... }

def doStuff (rdd: RDD[String]): RDD[String] = { rdd.map (funcl) }
}

WERFAT new MyClass B — 526, FHEFHE doStuff /7%, [FEFdoStuffH f) mapH+5|H T 1%MyClass5Z
B £/ funcl 75, B AEE TR, X PMyClasshf ¥ # & £ B EBEH A T A L - rddmap(x =>
this.func1(x)) HEH R LIAEER -

R, GRMASMIN SRR AR, M SFEEE R H5] -

class MyClass {

val field = "Hello"

def doStuff (rdd: RDD|[String]): RDD[String] = { rdd.map(x => field + x) }
t

FHE BRI field BI5] FHZM T rdd.map(x => this.field + x), 3XFF-S 20N I M thisXT 5« Ry T #5028l
A, BT SE, FfieldEHE— D AMIGE R, AR MNINRERZRZ, W
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def doStuff (rdd: RDD[String]): RDD[String] = {
val field_ = this.field
rdd.map (x => field_ + x)

Java

Spark’s API relies heavily on passing functions in the driver program to run on the cluster. In Java, functions are
represented by classes implementing the interfaces in the org.apache.spark.api.java.function package. There are two
ways to create such functions:

Implement the Function interfaces in your own class, either as an anonymous inner class or a named one, and pass an
instance of it to Spark. Use lambda expressions to concisely define an implementation. While much of this guide uses
lambda syntax for conciseness, it is easy to use all the same APIs in long-form. For example, we could have written
our code above as follows:

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

JavaRDD<Integer> linelLengths = lines.map (new Function<String, Integer> () {
public Integer call (String s) { return s.length(); }
1)
int totallength = linelengths.reduce (new Function2<Integer, Integer, Integer> () {

public Integer call (Integer a, Integer b) { return a + b; }
1) i

Or, if writing the functions inline is unwieldy:

class GetLength implements Function<String, Integer> {
public Integer call(String s) { return s.length(); }

}

class Sum implements Function2<Integer, Integer, Integer> {
public Integer call (Integer a, Integer b) { return a + b; }

JavaRDD<String> lines = sc.textFile("data.txt");
JavaRDD<Integer> linelengths = lines.map (new GetLength());
int totallLength = linelengths.reduce (new Sum());

3

HER: anonymous inner classes in Java can also access variables in the enclosing scope as long as they are marked
final. Spark will ship copies of these variables to each worker node as it does for other languages.

Python

Spark’s API relies heavily on passing functions in the driver program to run on the cluster. There are three recom-
mended ways to do this:

Lambda 1A, for simple functions that can be written as an expression. (Lambdas do not support multi-statement
functions or statements that do not return a value.) Local defs inside the function calling into Spark, for longer code.
Top-level functions in a module.

For example, to pass a longer function than can be supported using a lambda, consider the code below:

mmn "Myscflpt 'py" mmn
if name == "_ _main_ ":
def myFunc (s) :
words = s.split (" ")
return len (words)

1.2. RDD %Ef5rE 15
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sc = SparkContext (...)
sc.textFile("file.txt") .map (myFunc)

Note that while it is also possible to pass a reference to a method in a class instance (as opposed to a singleton object),
this requires sending the object that contains that class along with the method. For example, consider:

class MyClass (object):
def func(self, s):
return s
def doStuff (self, rdd):
return rdd.map(self.func)

Here, if we create a new MyClass and call doStuff on it, the map inside there references the func method of that
MyClass instance, so the whole object needs to be sent to the cluster.

In a similar way, accessing fields of the outer object will reference the whole object:

class MyClass (object):
def _ init_ (self):
self.field = "Hello"
def doStuff (self, rdd):
return rdd.map (lambda s: self.field + s)

0T REGIX A R, BT BT SRR R B DL B — N R E T, TSN H):

def doStuff(self, rdd):
field = self.field
return rdd.map (lambda s: field + s)

) 1K)

Spark B — R H L, BEARAE R DR LIS T S T B 28 = A TR 0 E A DL A i
- Spark B — MR E H LR (R gt ERDDSE T2 B AF 2 M T BE - NEmpl s, FAlFS
PUforeach() EF A, R — it Edfcounter, ik REIARIEEHAE T FH 2 HIE-

il

ZEW I T, BAESITERDDFRAETENEM, WRAZER—TIVM F#tt, HRWEE
PRI - Flan, X B SR A F Spark A Hi 85 (—-master=local[n]) 217, MEESEHRE LizfT (Fla,
Fspark-submit#E £ YARN |) 45558 24N F] .

Scala

var counter = 0
var rdd = sc.parallelize (data)

// Wrong: Don't do this!!
rdd. foreach (x => counter += Xx)

println ("Counter value: " + counter)

Java
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int counter = 0;
JavaRDD<Integer> rdd = sc.parallelize (data);

// Wrong: Don't do this!!
rdd.foreach (x —-> counter += Xx);

println ("Counter value: " + counter);
Python
counter = 0

rdd = sc.parallelize (data)

# Wrong: Don't do this!!

def increment_counter (x) :
global counter
counter += x

rdd. foreach (increment_counter)

print ("Counter value: ", counter)

A VS ERHER

FHEXBAAEET NEAFER - AAMEATET, A RBEEETTENVME, FTLRDDITTE
HRRENS B R INH LR A7 Elcounter BB A, X ZR AT, counterZZ BANIKEN 2T AL R — M INFFZE A
.

R, AEEBEAXT, HHesEER, UERBEMNSTERRARAMEHMERT - BT HITX
MEME, Sparks Kf RDD B F it B B o B 2 ML RS (task) - B MMES 9 & 4 A E R
1725 (executor) EHUAT . MHATZHI, Sparkfs Z it E A - A Z BT Z HUITRDDE F (A
Hforeach()) B PTFREMZZMITEAME - HERSTITIIN, HELEAEFG TS - HT RS
T, RE—1ITE, ITEESHEZREAME . mMEEMEXT, HHWERAE, BTz
T T ANE Fworker 17 5., H HEHHE RSB PA ELEIA -

£ LEEmGTF, AETFNZESREAFRNHEEAR, LXREIARKHITEELE, PSS foreach B IEAE
T8 LBfTRE, H5IH Ecounter BN RN BN 2% L AT E AL Mcounterfl A< 1, AXENEFNAFH IR S
H—"PeounterZ B AIA, (HEX @AM AT IR AR WL $dT48 AREE B2 m ol e &
& Wcounterl A« L, EAXANENE: EIFE]HIcounter 2720 -

HTHERECXERN R, REBEEHENIT N, XENZHEHRMNE (Accumulator) - RNES
%Sparkﬂfﬂ%I‘T)ﬂ?%’%Eﬂ%‘ﬁﬁﬁj\?ﬁﬁ?ﬂﬁﬁﬁqj, G - E O . AEERRITE T
PRI 20025 -

WAL, 6 (REASATEEN) |, ANESE 2FRE - Spark UG G Z /M RET R R
TE LK« XFPH, B ATREAEASHIR T REIER TIE, HX LR BRIGI, FERREES MR TH
FORATREARIRABE R - FTLL, IARFEER/HRE, HLBHEMRME (Accumulator) -

FTEN RDD HH)TE

A —FE W E, 3B A rdd.foreach(println) %% rdd.map(println) S&F¥TEIRDDH I EHITTE - R Z
FEHENLLE, XFME LT 5, FTEHRDDITAETTE - KRG, EEMENXT, XL HF S
FTENRIHAT RS MR E R (stdout) b, BRILIRBHERAUARUERT H (stdout) LTt EARE] | Qi K2
BN oy LR T ERDDICE #FTED %, R AT LLSEVE Fcollect 7, fERDDICE e 29K shay Lok, €
TS Al §E/ZIXFE: rdd.collect().foreach(println) « ANid 41 SRRDDAR K f)iE, H ol BE B W Bh 28 N 7k i, [
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Hcollect = TEEE MRDDHRF FI K Bh e 7L SR Lok, WNRIRAZFTEITHI —FBILE . I Atakest B 22 H)
1E$%: rdd.take(100).foreach(println)

i P BB X

KR SparkH T BEAE B & R RN RAURDD L TAE, (B~ HFRAI R T ZKRDDE & TR L
HESEENS (key-value pair) - SXMETH LT AR (shuffle) #1E, 0. Dlkey M HEZRE -

TEScalaH, XFHEIEAER S Tuple2 (NESscalaid s, 7] LUXFEGIE: (a, b)) RIEXF S HRDD L HEhA]
F o S{EX#{EZ7E PairRDDFunctions 28 EFTH, XAt 2 BB E 25| 6 &tuplesfJRDD L -

fan, DA EH reduceByKey 5721 B I AR BT SUR B A AL

val lines = sc.textFile("data.txt")
val pairs = lines.map(s => (s, 1))
val counts = pairs.reduceByKey((a, b) => a + b)

FRE, FATART LUA counts.sortByKey() et ixX Lo (B X # F B HEF, &5 counts.collect() K& dE LIXT 5
FURAEMIE AR 2K BhEs AT -

R R B RN S P key FIE, R EHILR B € RIS T equals() /1% GEE
T B [RE 5 BlhashCode() /7 1E) - SERERIAHTI AT 12 Object.hashCode()3CHY

HHE T — transformation

PLUF J& Spark S ##)— 225 F transformation . T - 141152 % RDD API doc (Scala, Java, Python, R) DL $#{H
% RDD BR£X (Scala, Java) -
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Transfor- EB

mation®.

¥

map(func) i%@—/[\%ﬁ Mo mBEE, EFE T TEH Z HTERDDF — 1 It & ZfunciZ # 15 £

filter(func) BRE—HEGEE, EFEEHTER BIERDDF L E Zfuncid 85 (funcik [Eltrueff
k) IR

flatMap(func) | Ll Tmap, HEHiAJCE Al LLBLS 202 In 5 HoT 2 (B DLEE SKfuncdl 5K [ —
M SeqiiNEEBENTTE)

mapParti- E T map, HETHIRDDA X (&£ Eblock) MLz T, FrLlinRRDDE & TTE

tions(func) EINT, M func 72 Iterator<T> => Iterator<U> AYBLET pREY

mapParti- FLLT mapPartitions, Hs&func & | — MRS X R5E, FHEWERDDEFILE R

tionsWithIn- | ZAT, | func /052 Iterator<T> => Iterator<U> HIRRET R %Y -

dex(func)

sam- KFEFE 4 (L BIBUR T fraction ) E0¥E, RIS A DIIR & 2 & fF FH B & R

ple(withReplacemémtjthReplacement) , LLXZFEHIEF T (seed)

fraction,

seed)

union(otherDatasg®E| R LR £ IS A ETEE  (otherDataset) [IHE

intersec- REVEEIEEMSEHEIESE (otherDataset) FIXE

tion(otherDatasgt)

dis- R ERE R R MOT R e IR R

tinct([numTasks]))

group- FATEEBEXNFIRDDARL, WJERDDEF (K, V) &, MLEZEFRE— 1 FAEIEEE

ByKey([numTasks])(K, Iterable<V>) X}« {F%&: WRRTFEkey M HR A HIE (WsumBiaverage) , T
{5 F reduceByKeyal % aggregateByKey LURTGFIFHIMERE - FE: EUFOL T, Hbit
BT EBURTUERDD A X4 M98, IRt Al LUE 1% E 15540 numTasks HfE
EFFATES I L

reduce- TARIFRDDAEL & TR R (K, V) X, MHZRE FHIREE &K, V) STFRDD, HAd &

ByKey(func, | “I-key®fRiff)values&2Zid funcR & J5 FILE R, MifuncZREE—1 (V, V) => V B R %K -

[numTasks]) F5h, FA groupByKey K{LL, AT LT AT 15540 numTasks $& Ereduce £85I 14k -

aggregate- WRJERDDE & (K, V) XF, MEREGHRDDE S (K, U) X, EAE 1 key B fvalue &l &

ByKey(zeroValieifseg@pOp K%L Fl —1~“0"{HzeroValue R A5 E| . LR A Fvalue X A Fl i AvalueZE

combOp, TIARIE, #ER T NLERFFEE - 1 gronpByKey 4L, 7] LUE T AT 3% 240 numTasks 5

[numTasks]) | EreducefE55HI 4L -

sort- WPRVERDDEL 5 LR KA (K, V) X, HAKAHERF . MHREGFFRDDE S (K, V) X, FF

ByKey([ascendingf [ K HEF  (FF i8R P BUR T ascending Z44)

[numTasks])

join(otherDataset{ill FIFRDD A, & 7L % KA (K, V) HZERDD (otherDataset) 5 7T & REI(K, W), TR

[numTasks]) [B] FETRDD H R AL & A R B [E key X B A (K, (V, W) X o Zb B (Outer joins)i1E1E 2%
leftOuterJoin ~ rightOuterJoin 2L J% fullOuterJoin ¥ -

cogroup(otherDatd8ék: JIRDD L % TL % R A! (K, V) HZZIRDD (otherDataset) 3% L E RI(K, W), MR

[numTasks]) | EIFIFHRDDHEE (K, (Iterable<V>, Iterable<W>)) - ZHE FiAH 714 : groupWith

carte- WEJRRDDE &% L E R T H S 4RDD (otherDataset) & L& XA U, LK [E )

sian(otherDatasetHTRDDEL & Bl & UH R/RFH, HITRERN (T, U) X -

pipe(command,| Ashellfif 217 EELFERDDHIE: 47X, U1: Perl 57 bash A - RDD & TC 2 ALK

[envVars]) IR NHARRPIFRERI (stdin) , REHATH ERFRERH  (stdout) , B—1THIHF
R RN — 1T IRDD I E -

coa- FRDDH 73 X Z % D> ElnumPartitions - 4 DUF KRBT EF TR N ETEERE . WD 5K

lesce(numPartitioli§) FJ LAFE K

reparti- FRODEFEEFNRLE (reshuffle) FHFENLA MBI XA, RS M EDE, Fs

tion(numPartitionR MR T numPartitions - 1% H T 5 JE 7 Bl 1o W LR LT A £ -

reparti- IR #Epartitioner (spark [ 77 5 HashPartitionerfllRangePartitioner5 ) E#15> [XRDD,  H7E

tionAnd- BAERS X A ke fiHEF  (XE—THEE T, TEE &N T4 repartition FEAERE

1. 2rtRDD %ﬁfﬁ%ﬁg WHEFF, ([HXNEFHAEM T ML CRAEFP SR N HESNREERIN #17) | EEaH9
inParti- f o

tions(partitioner

)
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BHYEHE F — action

PLUR & Spark S FE A0 — L% Faction & F - 14152 % RDD API doc (Scala, Java, Python, R) DL ##{E %] RDD
PRIEY (Scala, Java) -

ActionE+ | 1EH

reduce(func) | KFRDDH T E #funci TR A& (funciz—1 (T,T) => T BB %L, EHTHIERDDILE X
A, 3 BfuncTF M E ACHE A 45 A DUERHITITE)

collect() FEOEEF A T Z DIEEEE SR EK S35 (driver) FBJF - % H T, 7ERDD#F /T
T filters HANEERIES , B— 120/ NOETE T EIRE IR E N EH -

count() BREEFTEEFILE T

first() BREEEEFE TR CRLIT take(l) )

take(n) BRIEEFEET R n TILE

takeSam- REIRIEEFRELRE TR, &%EZ 8 & num TICE, withReplacement 372 74 15 FH [E] &
ple(withReplacertdiit,niils — 1> S HCN 1% S Hlseed, FEHLECAE Bas BRI T -

[seed])

take- oL EHY (AT DLEL ordering B & XHEFHN) J5, REHI n MTE
Ordered(n,

[ordering])

saveAsT- FEORET T EZRFEITEE B3R FRSURIUEES (808 200K |, SCRe AU #:
extFile(path) | &%t « HDFS 50& H A0 [ Hadoop X FF UM RGE - IRAFIEFES, Spark& BN TTE
HtoString /7%, HRF4E RARFE RO I —1T -

saveAsSe- FEIREF T Z A 2FE € H % N BJHadoop Sequence XL HH, L FF AU/ RS - HDFS
quence- B & HAth AE: fiTHadoopsZ #7 B 3L R 48 - & A T S B T Writable$% H 1) # {H XfRDD -
File(path)(Java 7EScala™ , [FIFEH3E H T BE 05 1% Fa 25 e Ny Writable FU R (SparkSLHE | Fr g E A KA
and Scala) FIFSZCERHE, W Int, Double, String %)

saveA- FRDDIC & Dlaval¥ 51 1L 19 8% 3 - 77 Al S0, - 77 25 5 S0 AT BLf#F - SparkCon-
sObject- text.objectFile ISHY

File(path)(Java

and Scala)

count- HiEHTESRENK, VIFIRDD, HFRE—1MHEAE, 85 K Int) X, FRETkeyl)
ByKey() L

fore- fERDDHI & T~ TT & L2 AT func AL - B BA T RINBRIE, W \EH— T Ema

ach(func) (Accumulator ) (. FHMNIFAE RS HIRIE

B JH foreach #R1E RN EE 2 Sh 0 AL B W] HE S BURE LWAT Oy - HAEANIE 2 %5 i 1 9B R 1]

&
£1” (Understanding closures ) jX—/NT7 o

1B ¥E(Shuffle) &+

H—LESpark BT 24 ARBT A FIAIRYE (Shuffle) ZEfF o SparkH BB BENLHIE H TREGRE o, HEE
REFEEIERES D KAEHoH . —RELT, BEFEENITE (Executor) BLESHLAS S HIXHE,
X HER YR — B HL S 2R LT KSR A

;'ﬁb

il

N

R T PRARIRVER BOAR & AR T R E . 3 SE L reduceByKey HF N FIKE —F o reduceByKeyH T &
B— > FIRDD, R JERDDH — T keyXf B F1 % MvaluefH A 13 — Ttuple - I8 5 R iX Levaluesfil A Zareduce b
., B2 WresultF fkey REXAFTHIRDDH « iXMNEF S ET X THE—TkeyRuUl, FHIEEXS N AT FT
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HvaluesFRER— 143X (partition) o, EZFAREAANER —AVEL, (HEIXLvalues LA E]— L
1+ Hreducesh 5 -

FESpark ™, JEW R H TN T AT MU ERIE, TREEE S AEITHRENE DX S P . MR,
BAMES (task) HSBERAD 5 XA REdE - Bk, 5 THATFE reduceByKey H reduce (£ 55 HUTHY
P BIEUE, SparkTHF ZHIT — M EX Z#IE . B, Sparkf ZIXHRDDAI T E 47X, FH B FrEkey M
HIFT B values, SRJG B 5 X (L 5IX Lvalues, ¥ Mkey Xt B (BTG values B A — 40 X, LLE 5 42T B4
MkeyXf Rivaluesfreduce 555 — XM R AU IR DE (Shuffle) -

BRI R, AP0 XFHITEMS X B S FEERER, (H255XFITRIINFHIERER - 0
RTEERIE P XNRTEER, ATLLSHER L MRYERE:

* mapPartitions {#F .sorted X & 1~5 X HEF
« repartitionAndSortWithinPartitions E 4 X HI[RII, Xf4» KHATHEF, b H174H GrepartitionFlsort 5 =4
« sortBy fll#—"142J5H FHFIRDD

SSEURBENETHE: E2KX (repartiion) FHEF, 41: repartition Fl coalesce; ByKey RE T (B T ITHUE
], U countByKey) @l: groupByKey #l reduceByKey; LLMJoinZK&EF, @l: cogroup F join.

PERERZ M

JRUE (Shuffle) ZFTDAFEHR, ER MIBBEEAERESI ARV, BIRFIMW LK MAVOFRIE. A TH
ZUFRGEEIE, SparkTs 24 BN R IAESS 8 — — RS ImaptES H THLSEGE, HH— R reducefE55K K&
R - EEIXEAmap - reduceZ K HMapReduceI/R1E, FlSparkHImap « reduceE FH X EEHE X R -

fESpark MR, B 1 mapES I H S RERGFENGTEY, EEBAN NN RE, XEEHSETHIRD
XEFHEF, FER— P HE o fEreducedi, reducefF55 RutES 2 A% i B2 HEF I Ablocks -

REREREFLSREFHENNEFEE K, FAXEREFREASURERIE, ENFTERA
UL SR O A FRECIR 4540 « ¥ P M, reduceByKeyfllaggregateByKey#l 2 TEmapiis Ol & X LU HE 4514,
M ByKey 751 5 F #F 2 TEreducedify O] X Lo AR 4514 - WIREIRENFHFEAT, Spark 2 HEIRE -2 9L £
b, IR E S BRI MORE RO L B b 3 RIS T8 -

BUEL 2 B A RURZ ImIS S0 o DASpark-1.3K U, X L8Ilm i S & — B OR B 2| L B AIRDD# 57
R W BR o 2 BT UX R, R VIR IS5 B fF ZEE R B R %, X RGO E
WAL - W0 RAE P RFEE5] X LERDDEY 3 B 3 B S S8R AR, AR 40X Loy 3 [B] Wi v] BE AR B S IC
) — B E] o XL RRE . KB RLZ AT ASpark{F L AT BE 2 THFE R B IR o SparkAUII 77/ H 3, &
Hispark.local.dir L& 248 E /Y -

RUEAT AT U — RIIBCE S EORF - 5% Spark L B HEF R UEIT X —/ 7

RDD#F AL

Spark I —TURBERE T2 E T LIRF AL (B0ERAF) BORBAENFH, NMERIES X LHEE . 1R
RFFAMNT —PRDD, IEAEAT M EH S HIZRDDI— L850 X, X L5 X2 B R B R I
REFTEN A, J58n] ATE M HEIN7E1ZRDD _E action A (208 MiXLe3dE &£UR 4= #IRDD) -
iaﬁégﬁ?%)ﬁéiﬁﬂ1”ﬁﬂ’»]ﬁ§?%%ﬁﬁ§ CEH®T10ME) - B, B TRAREEMREZ B R — PR
R T H .

YR7T LA Fpersist() (% cache() SRFRC— T 7R EFF ALHIRDD - S5 2[iZRDD & (X # i filaction & AR i, H
XF BRI 5 K S R BN F R - [N, Spark &7 B % —E KA - RRDDAMET— 140 X &
5T, Sparkf B ERYEH FOR A MSHE B EF TR X -

A, BOFEAMNBIRDD A LUFRAF MRS, an, KA IERDDIRFERE F, 0% LijavaFoI1L
MERRERNINFE (W TEZE) |, HEETHEZEIAR, 5% H Tachyon FEIEMILLSMNIAFZE o XL
FHER A %Bﬂuﬂﬂpersist() E"J%iﬁStorageLevelXﬂL%ﬂ%%ﬂ?U - cache() /7 1EA B 2 — ¥ BRI TEAE 0 fHr
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SALBIREE R, BRATEE A2 StorageLevel MEMORY_ONLY (Llava/F8i0ib A HEEINFE) . 528

HITFRE R SR A0 R -
FRR | &X
5l

MEM- PIR FEFME ) Tava 3T R IE P RDD 7 REAE IVM INFE R - WIRRDD A REE T 2 N E, B4
ORY_ONLYS —F 43 X R AF, T 3 —HR 40 43 KGRI F B BT E o X & Spark [RDD BRI 77 i

F -

MEM- | DURFFFIEITavaXf RIZ 7 fERDDAEIVMH - WIS RDDANGE & 3 A A7, MR BE R 7
ORY_ANDUIDISKI 7 X TR EI G AL L, N5 BRI B B R i 8 L 1Se B

MEM- | DURSILIEAFE M RDD (B0 X — P F ) « @5 U R P A i 77 U2 B
ORY_ONLYZSER], JCESZANRIREN T — D HELFRFIIMENIL (fast serializer) , [ES2X M7 S AAH

IS B 2 H FE B 2 CPUSK R BRSO -

MEM- | f1 MEMORY_ONLY_SER &I, HE2INFEERNTHNE, &8s XPEIELEE L, m
ORY_AND/DISHE{SERE T H11T5H -

DISK_ONLRDD % LM TR L -

MEM- | flEEEE”_2” BIRFMENN, RATE N XEFEESEN T A LR ER D EE .
ORY_ONLY_2,

MEM-
ORY_AND_DISK 2%

OFF_HEAPBRDD U7 7 (L& 2 (£ 7 F] Tachyon - 5MEMORY_ONLY_SERMH L, OFF_HEAPU/D T 373k
BPER) | ESCTEY, HFEAMAITER (executor) FHFEF/NHAILIILHF —NER, X—FEEFREKR

= FE N A7 1 2 Spark . F 7 & I3 5= T LRSI A - TH, B ARDDFFfi# T Tachyon
A= HAT8E T A A2 S BEUR R G E K - X N Tachyon FIN 7 & A £ 7
). B, Tachyonif A4 B — 1N E & H N7 block - 41 SR TT 5 F Tachyonft 1y b 77
fif, SparkFTachyon 2 G HFH R AN - E5 %X B, HEWEHISparkFlTachyon i /T
BCRR AN : page -

FER: FEPython P FREFURT SRS 2 BT Pickle UFFIML, P LUXB AR — NP B AT R A E

T.

Spark/ﬁ\ HEFF A — R YEERAE (A reduceByKey> A R Eﬂ@ﬂqp$ﬁm7ﬁﬁﬂﬁﬂ3per5i5to X2
BATEGE—EHAE T RARESET RN, HEEEE M MAZIE . 48, RITEEEUNFEEE
% FIRDD A FH HopersistH F -

WA A R A

Spark 1K (8 2 51 £ B 0] THE A A E I AICPU o5 F 22 R — SeAU# « S BOIRTE LA R P BRI = — D S d 107
=GR

o (NARRDDAEFFHELINFES ] (MEMORY_ONLY) |, BBt R & FHEOAR S - X ECPURL R fx 15
7770, FrERDDHE FHVFE AR R AVHE BT -

o RS BIFEZRET (NERHECAES) , 47 LLZMEMORY_ONLY_SERZ 5|, HiEFE—"1&
BIFE A (selecting a fast serialization library) , X[ R KT A EARNT RAVFEGEZS 0], [R5
HIRAES

« REAZIEHIEMAIE B, BRIE: LIRRBIREEITEIRNRER, 2/ROEIEEZN—DRX
ARIRIR P IRSEIREE R - BNENE, ERE— D0 XEEER AT REM MBS EEREARS -

o MARTESFFAE, AL BRMERRIARFESS (Fli0: FHSparkR kS webiER) o FrERITFiE
P ERRENS LB B R REE 07 ORI, (B2 B A B A A 3 AT LALL AR B R FH R 82 /0528
7, mALEREREERSX -

 EEFEARBNEFREHTEZINMABGRT, LRMEKOFF_HEAPZH T JLAMES:

22
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- XMEHIT, AL S DT ER L A — 1 Tachyon S A7t -
- AT LAt g D i 3% BT T B
- BIEERAPUTEE T, ZFEEEASEK-

ilZ3-67

SparkfERS BENIEE & AT A FEAFEHE, JHMULRU (RESEHEEH) MR sH NG - R
IREEWFEhiEHIR)E, 7T LUFHRDD.unpersist() 77 2 B TCH 104847 -

1.2.5 L2 H

— B E, HBA4ASparkE T (U map B reduce) %% — A, IXEERECE LR ERT 5 L2
77, HEHXER PSR EEMER DT A LR EIA - X g2 LRI G 6225 LS
AL, IREHNX BRI, X AR EEIREE (driver) R - BFERU, SFFEE
SRR E S E A B AR - AN, Sparkif iR M T TMIILEGE I E AR TR E A R
g

kR

IRERERM T MAENRETE, CRES LS A LRE - DRE, TAZREMESRE 18]
Ao BEA UHARESE DT R ERF - DERAPRMARES, XELEANZEAAE S (—KREE
BB MES— PRI, — TR EAREEZNMES) - Sparkilh & Z I FEH RN I REIEAR D X TR
=, DBUEEIT-

Spark B ERI 2B L M BL (stage) , ARIFTBLZ A EI LR RYRIE - Spark® BN #& 1HT B
FIEIR) A B - X7 S R EEE R P ILE i, HF BAEIZ T & MES IR ZERFIIML - X ER
&, Dol R, AEEEL OB (stage) HMES T ERMEAEE 80 BRI FIILRIR
FRAMRAARE Z MG OLT A R -

IR E R Lo — v A, HFFVER] SparkContext.broadcast(v)RI Al o iX 4N #E 25 & AN AR v —
M, EyinEAE, TR B RN value 115 - BGRGIA0T

scala> val broadcastVar = sc.broadcast(Array(1, 2, 3)) broadcastVar: org.apache.spark.broadcast.Broadcast[Array[Int]]
= Broadcast(0)

scala> broadcastVar.value resO: Array[Int] = Array(1, 2, 3)

REZEORZE, EHTEMESEANIZEERRREEY, XA RRILVA S RE HE R —1
TR AN, WRVETRIE ARZEPCE, XA RERIEATE T A LERIRERE (1, EHE,
R FEBE A—FT A, BT A RERR R EREAY SAFE) -

Fhnas

FnasE — MU SRR R A A A R RENEE, FI e LURS B ST TR - A RnEs Ll
SEIRTHEL (K fiMapReduce P THEIES) BB KA - SparkR A SCHe T HF R B INEE, FREMA LA
S SCHTH) SNEs - AR BIEE RINERAIBH RS T — D 2T, X BT 2 ERAESpark ULE, 3X%0 T 7 f#2
BT TN B R AR (ER: Python¥ RN CFFZINAE) -

B E g T EZW — G EY, A SparkContext.accumulator(v) A LIS — 1 Ehnes o AR TT
FIESS AT LUF R add 771E B0 += BERF  ({XScalafliPython S H7) SR IT BINERIE . N, EEAGIEA
RERLH B InesrE, REWShERTEF ol LUH value J7 VIR B IN2SHIME -

DU G R T el i P SR — 1 JC R B SR A
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scala> val accum = sc.accumulator(0, “My Accumulator”) accum: spark.Accumulator[Int] =0

scala> sc.parallelize(Array(1, 2, 3, 4)).foreach(x => accum +=x) ... 10/09/29 18:41:08 INFO SparkContext: Tasks
finished in 0.317106 s

scala> accum.value res2: Int = 10

PLEACHAS (T Spark PN 8 2 FF iIne B hn gy, & & L r] LB 7 2218 AccumulatorParam 5 H & Y&
ey . BEMEE D (AccumulatorParam ) EZEF WA T7iE: 1. zero: X NHENBMESRME—NF
{H”, 2.addInPlace RFUCEIFIB ™S EUEHITEM - Flan, BOZFATHFE ZE N VectorfE it — 1> E L, A8
AT REFSERR 7 2000 -

object VectorAccumulatorParam extends AccumulatorParam|[Vector] {
def zero(initialValue: Vector): Vector = {
Vector.zeros (initialValue.size)
}
def addInPlace (vl: Vector, v2: Vector): Vector = {
vl += v2
}
t

// Then, create an Accumulator of this type:
val vecAccum = sc.accumulator (new Vector(...)) (VectorAccumulatorParam)

SR A¥ FScala, Sparkid S H¢ JLFFH @ FHBIEE O 1.Accumulable, X8z O A AISCHE AT EMMAEGE R AL S
GERR RN (@0 ME—MIREITTERist) ; 2.SparkContext.accumulableCollection 77 £ A] DL 3 #5 5 H
fScalatE A KM .

W FEactionH 7 HEHT AV RINES, Spark PRUER:MESS N RINZFATE G AWM —IX, Filan, FLiEssn
REBAS, WASFHRFEH RIS - 1R Eransformation 7 HEFTRAMNZ, LA FEEE, —HE
MMESS Y R EFIT, A2 HxT RINas A Al fER LN -

BB IEAS L ZSparkffi B K ER2HEER . MR ARDDE FHEHEMES, M2 HEMBEHRS
FERDDf#action F 7 H FIRHEY i —ik - F b, FEtransformation® F (40: map) HFEFH Rz, H
EHNRERUE—E B HT - DL Brii B T X — et

val accum = sc.accumulator(0) data.map { x =>accum +=x; f(x) } // XHE, accumfERARE0, E N HactionE T,

i Amap N2 47 SEPR A1 &

1.2.6 FRER|LEF
P22 Spark NIRRT R T anfl i REFR AR - AR UL, bR IR ZAE IR R AT LA JARSL#

(Java/Scala) B#— &% .py 8 .zip XM (Python) , IX/5 FFH bin/spark-submit [l 2% 385 H AR AT 45 Spark fT 32
FRAVEERFE TR -

1.2.7 MJava/Scala™ J= 5/Spark{E.

org.apache.spark.launcher Bt T A B AJava APL, ] LLRFSpark{EMLAE R F#HFRE ) -

1.2.8 FITLlA

Spark is friendly to unit testing with any popular unit test framework. Simply create a SparkContext in your test with
the master URL set to local, run your operations, and then call SparkContext.stop() to tear it down. Make sure you stop
the context within a finally block or the test framework’s tearDown method, as Spark does not support two contexts

running concurrently in the same program. Spark*fFT 5 # UL B B TTIMNAE R 5 (A AT HOSCHF - AR HFRZ AR

24 Chapter 1. ZmTEf5rs
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HH 815 —1~SparkContextX 5, SRJ5 Emaster URL Hlocal, 1217 #1E, &J5HH SparkContext.stop() 2
bt R, —EEAE finally (U HREEE BITMHAREZE R tearDown /7 1% B i F SparkContext.stop(),
HSpark A SHF Rl —HE P 77 £ 1> SparkContexthf R [RIIHE1T -

1.29 T—%¥

YRA] LLZ= Spark ‘B W BB /RHIFEF (example Spark programs) - A4N, SparkfUHd HE T Bl T AN
F, W examples H3¥(Scala,Java, Python, R) - 7] LI RG] H B2 2 (545 bin/run-example fHl AN iz 171X Lo 5]
F; il

’./bin/run—example SparkPi

% Python 7~ fl, f#H] spark-submit:

’./bin/spark—submit examples/src/main/python/pi.py

XFF R 7=, f#H spark-submit:

’./bin/spark—submit examples/src/main/r/dataframe.R

|

FLE (configuration) ML (wning) FERHRML T A DBRELEIEE, FTURBRMMAIET, FrldiXxes
{5 B AT LAY B R B R B8 DA — s SRS U R T AE A L - SRR U W R S HA T 0 A =1 A
RIVENE, LA Spark BT SCRFI A FIERFE HAS -

w5, SEREMIAPISCHEL: Scala, Java, Python DL R.

1.3 Spark SQL, DataFrame 7 Dataset 48 f2 555

1.3.1 A

Spark SQL & Spark F T 2bH G ETRE 09— DR o AN[F T HE A Spark RDD API, Spark SQL $2{AY#%
O T 3 2 X THIRAPUT AT BAL S RIS B - Spark SQL PAERH X L&A MO E BRI T —LL&54
PICACERIE - BILM AT LS Spark SQL # 178 H., HAHEFE SQL Fl Dataset APT- 24 it 5 — >4 AT
Spark SQL i F FIHAT 5 252 — £, BERIREE IR AP BURIEE SRFAITTETL R . MR —BHREF
KNG AT LIRA S HAERE K APL Z B R EYIHe, ZTHR AP RERS IR (It—Fhix B IREI 2k E B—1 %

EHRZ e (transformation) o

I TR R BIRR P AR Spark ZATHRORH B HOREAEE, I B AT LAFE spark-shell « pyspark shell BLJ%
sparkR shell H3217 -

SQL

Spark SQL L2 —R&HUT SQL &Eifl, T n] LLAEIE ) Hive F 2 BUE R, MBE T E L X T
LB IX R, 155 % Hive® X1 . IR NMNHETRBEIEST ANEZIT SQL, BB RFIEN—1
Dataset/DataFrame 3% [|] o {534 °] LU A i 21780 %873 JDBC/ODBC 3% 5 SQL # #1730 H .

Dataset #1 DataFrame

Dataset & — T MAEIELE, T2 Spark 1.6 URHFHE M — 20, E454 T RDD GEEA, A LIFRHR
K] lambda A pR%L) A1 Spark SQL FIMEALHUTT I ZEIEF 4 - Dataset F] LA JVM X 4035158, Bifs
A LU R 1928 H: (map, flatMap, filter ) #F17#:(E . Dataset API B i 3(#F Scala fl Java 55, if
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NZZHF Python, ANid 1T Python 75 5 FIBNAME, Dataset API FiF Z 47 Bt nl 1T (Flan, fRa] LU
row.columnName V5 FIEHEITHIFEDNFE) o XGRS T R ESRITZLLIH -

DataFrame &% 1 47117 NP — 1 Dataset- ML E_ERWE, BER T X ZAAEUREF ) —KREE R
# Python H'f—™ data frame, SN EREHTT T HEZ B - DataFrame 7] LR ZEIRIEIDE 1G],
Hetn: SR RIEE S, Hive 3R, SMEREUIE FESIE ) RDD - DataFrame API (¥ Scala, Java, Python
LI RIEE o 7 Scala # Java &= A, DataFrame F§ Row H' Dataset 3 FR/RH - 7& Scala API ¥, DataFrame
AN H &2 Dataset[Row] F)—1~RAVH| %, TFE Java APL H, 14 A G175 218 B Dataset<Row> H Fm—1>
DataFrame -

TR YR, AT H I Scala/Java Row B Dataset {E-f DataFrame -

1.3.2 Al

A H: SparkSession

Scala

Spark H BT H T BEAT A 5% SparkSession 2K o Z2 I — > F A [ SparkSession X 5, H 752 {#H SparkSes-

sion.builder():

import org.apache.spark.sql.SparkSession

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

// For implicit conversions like converting RDDs to DataFrames
import spark.implicits._

SER RIS W, Spark YRS €% H ] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
S

Java

Spark H BT H T BEAT A [ 5& SparkSession 2K o Z2 I — > F A1) SparkSession X 5, 72 {#H SparkSes-

sion.builder():

import org.apache.spark.sql.SparkSession;

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

SER ARG S W Spark JRAS €% H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSparkSQLExample.java”
P

Python
Spark H BT T BEAT A [ 5& SparkSession 2K o Z2 0 # — > F A [ SparkSession X 5, H 72 {#H SparkSes-

sion.builder:

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

SERERREIAAG S W, Spark JRFE G2 H 1] “examples/src/main/python/sql/basic.py” 34 -

R

Spark H T T E BN [ & SparkSession 3 o ZRIA L — 1 Z= K SparkSession X 5, A 7 Z i H
sparkR.session():

sparkR.session (appName = "R Spark SQL basic example", sparkConfig = list (spark.some.
—config.option = "some-value"))

SERERREIAAG S WL Spark JRAS G H 1) “examples/src/main/r/RSparkSQLExample.R” SCAF: -

HEE: HE KK, sparkR.session() 2 ¥R — 4 R4 SparkSession B SLH5, H H S & R EEEH
VLR ENZ LIS -« X EERE, AP AFEWIE SparkSession —IX, A5 read.df iXFE ] SparkR
BRI AT LARE U U7 [R)3% 22 RS2, HF B P AN 2% 34 SparkSession K45 -

Spark 2.0 H7f#) SparkSession &t T %f Hive FFPEMINE S, B3% 1 HiveQL 4’5 &4, /17 Hive UDF LA
JN Hive RILBUETE - ZAEFLXERHE, RATRETNSE 23 Hive -

fl# DataFrame

Scala
L FHARFF AT LU SparkSession M\— M RDD, Hive 8% Spark Z(#& 1 0l ## DataFrame -
ZEF -, FTEIZEET—1 JSON RN A Al — 1 DataFrame:

val df = spark.read.json("examples/src/main/resources/people. json")
// Displays the content of the DataFrame to stdout

df.show ()

A e +

// | age] name |

A e +

// |null|Michael]

// | 30| Andy |/

// | 19| Justin]

/) Fmmm—t—————— +

SERERREIA G S: W Spark YRS €% H1 1] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
-

Java
TR FT LL#EF SparkSession \— M #) RDD, Hive 8}, Spark (& ] ## DataFrame -
A, FIHET—1 ISON RN A A —1 DataFrame:

import org.apache.spark.sql.Dataset;
import org.apache.spark.sql.Row;

1.3. Spark SQL, DataFrame 71 Dataset ZRf2f5 55 27



Spark 2.2.x reference doc Documentation, & 7i 2.2.1

Dataset<Row> df = spark.read().]json("examples/src/main/resources/people.json");

// Displays the content of the DataFrame to stdout

df.show () ;

A e +
// | age] name |
/) At +

// |null|Michael|
// | 30] Andy |
// | 19| Justin]
/)t +

SEEER RIS S I, Spark JRHS 6 JZ 1 ] “examples/src/main/java/org/apache/spark/examples/sql/JavaSparkSQLExample.java”
A

Python
N A2 FF AT LU SparkSession \— 1 E/E /) RDD, Hive 32 &Y, Spark Z(HE{F A1/7# DataFrame -
ZENFF, FHET —1 JISON LN A3 — 1 DataFrame:

# spark is an existing SparkSession

df = spark.read.json("examples/src/main/resources/people.json")
# Displays the content of the DataFrame to stdout

df.show ()

# o+

Michael|
Andy |/
Justin]/

O R W R W
W
o O K~
+ — — — 4+ — +

SEEER RIS S L Spark JAS C E H Y “examples/src/main/python/sql/basic.py” U -

R

N A2 A LL#FE F SparkSession M\— 1 ZHEFY R data.frame, Hive 8L Spark {3 1R & DataFrame -
AT, TEET 1 JSON XN AIEE — 1 DataFrame:

df <- read.json("examples/src/main/resources/people.json")

# Displays the content of the DataFrame
head (df)

#4# age name

## 1 NA Michael

## 2 30 Andy

## 3 19 Justin

# Another method to print the first few rows and optionally truncate the printing of,_,
—long values

showDF (df)

#H At +
## | agel name |
#H +

## |null|Michael|
## | 30/  Andy]
## | 19| Justin]
#H At +
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SERERREIAAG S WL Spark JRAS G ZE H 1) “examples/src/main/r/RSparkSQLExample.R” SCA: -

TLRZEH) Dataset #:1E (JRBI DataFrame #:1E)

DataFrame 4 Scala, Java, Python A R i& 5 H FIG B TR RV ESR (It T —FP AT B 18 S -

1B _F T Fr$E 2 #,Spark 2.0 H, Scala 1 Java API H /] DataFrame 2 /& Row [ Dataset- 5 {# F 5538 (1)
Scala/Java Dataset “5HIETERH FHH, XLEHEHPEIR A “JE5RITUERHE" - These operations are also referred

as “untyped transformations” in contrast to “typed transformations” come with strongly typed Scala/Java Datasets.
NTH 2 {3 FH Dataset 40 FEE5F L E R B JL A Z ARG

Scala

// This import is needed to use the S$-notation
import spark.implicits._

// Print the schema in a tree format

df .printSchema ()

// root

// |-— age: long (nullable = true)

// |—-— name: string (nullable = true)

// Select only the "name" column

df.select ("name") .show ()
N +
/7] name |
/) Fmmmm +

// [|Michael|
/7 Andy |
// | Justin]
N +

// Select everybody, but increment the age by 1
df.select ($"name", $"age" + 1) .show()

/) == Fo————— +
/7 name| (age + 1)/
/) === Fo——— +
// |Michael| null]
7au! Andy | 31/
// | Justin]| 20/
/) == Fo———— +

// Select people older than 21
df.filter ($"age" > 21) .show()
/S At

// |age|name|

/
YA e
// | 30/Andy|
A e

// Count people by age
df.groupBy ("age") .count () .show ()

Y e +
// | age|count |
A e +
/7 1 19] 1/
// |null| 1/
// 1 30] 1/
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/) At +

SERER RIS S I Spark JRES G 2 H 1] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
A

Java

// col("...") is preferable to df.col("...")
import static org.apache.spark.sql.functions.col;

// Print the schema in a tree format
df .printSchema () ;

// root
// |-- age: long (nullable = true)
// |—-— name: string (nullable = true)

// Select only the "name" column

df.select ("name") .show () ;
/) #mmmmmmm +
/7 name |/
/) Fmmmm +

// |Michael|
// | Andy]
// | Justin]
A +

// Select everybody, but increment the age by 1

df.select (col ("name"), col("age") .plus(l)) .show();
A fmm————— +
// name |/ (age + 1)/
/) F———— F——— +
// |Michael]| null]
7au! Andy | 311
// | Justin] 20
A fmm +

// Select people older than 21
df.filter (col ("age") .gt (21)) .show();
/) At

// |age[name |

A e e

// | 30/Andy|

A e

// Count people by age
df.groupBy ("age") .count () .show () ;

A e +
// | age|count|
/) ==t +
// 1 19] 1/
// |null]| 1/
// 1 30] 1]
/) -t +

SERER RIS S I Spark JRAS € % H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSpark SQLExample.java”
-

Python
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In Python it’s possible to access a DataFrame’s columns either by attribute (df.age) or by indexing (df‘age’]). While
the former is convenient for interactive data exploration, users are highly encouraged to use the latter form, which is
future proof and won’t break with column names that are also attributes on the DataFrame class.

# spark, df are from the previous example
# Print the schema in a tree format
df .printSchema ()

# root
# |-— age: long (nullable = true)
# |—— name: string (nullable = true)

# Select only the "name" column
df.select ("name") .show ()

|Michael|
/ Andy |
| Justin]/

H o H W W R R

# Select everybody, but increment the age by 1
df.select (df['name'], df['age'] + 1) .show()

# oA Fom— +
# name|/ (age + 1)
# o fmm———— +
# |Michael| null/
# Andy |/ 31/
# | Justin] 20/
# F———— +

# Select people older than 21
df.filter(df['age'] > 21) .show()
Fo——t————

|age | name |

Fe—

| 30/Andy|

F———t————t

HH HH W W H

# Count people by age
df .groupBy ("age") .count () .show ()

i +
# | age/count|
# oAt +
# 19/ 1/
# |null| 1/
# | 30/ 1]
# oAt +

FERER RIS S I Spark YRS G & H 1] “examples/src/main/python/sql/basic.py” SCHF -
R

# Create the DataFrame
df <- read.json("examples/src/main/resources/people.json")

# Show the content of the DataFrame
head (df)
## age name
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## 1 NA Michael
## 2 30 Andy
## 3 19 Justin

# Print the schema in a tree format
printSchema (df)

## root
## |-— age: long (nullable = true)
## |—-— name: string (nullable = true)

# Select only the "name" column
head (select (df, "name"))

## name

## 1 Michael

## 2 Andy

## 3 Justin

# Select everybody, but increment the age by 1
head (select (df, dfSname, dfSage + 1))

## name (age + 1.0)
## 1 Michael NA
## 2 Andy 31
## 3 Justin 20

# Select people older than 21
head (where (df, dfSage > 21))
## age name

## 1 30 Andy

# Count people by age
head (count (groupBy (df, "age")))
## age count

## 1 19 1
## 2 NA 1
## 3 30 1

SERER IR B ES S I Spark YRS 6 & H 1 “examples/src/main/r/RSparkSQLExample.R” S -

Running SQL Queries Programmatically

Scala

The sql function on a SparkSession enables applications to run SQL queries programmatically and returns the result
as a DataFrame.

// Register the DataFrame as a SQL temporary view
df.createOrReplaceTempView ("people™)

val sqglDF = spark.sqgl ("SELECT % FROM people")

sqlDF.show ()

/) At ————— +
// | age] name |
/) At +

// |null|Michael]
// | 30 Andy |
// | 19| Justin]
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/) At +

SERER RIS S I Spark JRES G 2 H 1] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
A

Java

The sql function on a SparkSession enables applications to run SQL queries programmatically and returns the result
as a Dataset<Row>.

import org.apache.spark.sqgl.Dataset;
import org.apache.spark.sql.Row;

// Register the DataFrame as a SQL temporary view
df.createOrReplaceTempView ("people");

Dataset<Row> sglDF = spark.sqgl ("SELECT x FROM people");

sglDF.show () ;

/) At +
// | agel name |
A e +

// [|null|Michael]
// 1 30 Andy |
// | 19| Justin]
A e +

SERER RIS S I Spark JRAS € % 1 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSpark SQLExample.java”
-

Python

The sql function on a SparkSession enables applications to run SQL queries programmatically and returns the result
as a DataFrame.

# Register the DataFrame as a SQL temporary view
df .createOrReplaceTempView ("people")

sglDF = spark.sgl ("SELECT % FROM people™)
sglDF.show ()
# ot +

Michael|
Andy |
Justin]|

+ — — — 4 —

#
#
# 11
# | 30
# 19
#

SERERREIAAG S W, Spark YRS G ZEH ] “examples/src/main/python/sql/basic.py” 34 -
R

The sql function enables applications to run SQL queries programmatically and returns the result as a SparkDataFrame.

df <- sgl ("SELECT % FROM table")

FERER IR IS S I Spark JRAS 6 & H 1 “examples/src/main/t/RSparkSQLExample.R” S
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Global Temporary View

Temporary views in Spark SQL are session-scoped and will disappear if the session that creates it terminates. If you
want to have a temporary view that is shared among all sessions and keep alive until the Spark application terminates,
you can create a global temporary view. Global temporary view is tied to a system preserved database global_temp,
and we must use the qualified name to refer it, e.g. SELECT * FROM global_temp.view1.

Scala

// Register the DataFrame as a global temporary view
df.createGlobalTempView ("people™)

// Global temporary view is tied to a system preserved database ‘global_temp’
spark.sql ("SELECT % FROM global_temp.people") .show()

/) At +
// | age] name |
N e +
// |null|Michael]|
// 1 30] Andy |
// | 19| Justin]
/) At +

// Global temporary view is cross-session
spark.newSession () .sql ("SELECT % FROM global_ temp.people") .show()

A e +
// | age] name |
/) At +

// |null|Michael]
// | 30] Andy |
// | 19| Justin]
A e +

SEEERIRFIIE S I, Spark YRS 6% 1 ] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
A

Java

// Register the DataFrame as a global temporary view
df.createGlobalTempView ("people");

// Global temporary view is tied to a system preserved database “global_temp’
spark.sqgl ("SELECT % FROM global_temp.people") .show();

/) At +
// | age] name |
/) -t +
// |null|Michael]
// | 30/ Andy |
// | 19| Justin]
A e +

// Global temporary view 1S cross-session
spark.newSession () .sgl ("SELECT » FROM global_temp.people") .show();

A e +
// | age] name |
/) At +

// |null|Michael|
// | 30] Andy |
// | 19| Justin]
/) At +
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|

SERER RIS S I Spark JRAS € % 1 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSpark SQLExample.java”
-

Python

# Register the DataFrame as a global temporary view
df.createGlobalTempView ("people™)

# Global temporary view 1s tied to a system preserved database ‘global_ temp’
spark.sqgl ("SELECT x FROM global_ temp.people") .show ()

Michael |/
Andy |
Justin]/

HH FH W K H W K
3
-
-

+ — — — + —

# Global temporary view 1S Ccross—-session
spark.newSession () .sql ("SELECT » FROM global_ temp.people") .show()

# +———aF————— +
# | agel name |
# - +
# |null|Michael]|
# | 30/ Andy |
# | 19/ Justin]|
# oAt +

SERRIREIAIE S W, Spark YRRE G2 H 1] “examples/src/main/python/sql/basic.py” 34 -
Sql

CREATE GLOBAL TEMPORARY VIEW temp_view AS SELECT a + 1, b = 2 FROM tbl
SELECT x FROM global_temp.temp_view

fil& Dataset

Datasets are similar to RDDs, however, instead of using Java serialization or Kryo they use a specialized Encoder to
serialize the objects for processing or transmitting over the network. While both encoders and standard serialization
are responsible for turning an object into bytes, encoders are code generated dynamically and use a format that allows
Spark to perform many operations like filtering, sorting and hashing without deserializing the bytes back into an object.

Scala

// Note: Case classes in Scala 2.10 can support only up to 22 fields. To work around_
—~this limit,

// you can use custom classes that implement the Product interface

case class Person (name: String, age: Long)

// Encoders are created for case classes

val caseClassDS = Seq(Person ("Andy", 32)).toDS()
caseClassDS.show ()

YA e

// |name|age|

A e e

// |Andy| 32|
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/) At

// Encoders for most common types are automatically provided by importing spark.
—implicits._

val primitiveDS = Seq(l, 2, 3).toDS()

primitiveDS.map(_ + 1).collect () // Returns: Array (2, 3, 4)

// DataFrames can be converted to a Dataset by providing a class. Mapping will be_,
—done by name

val path = "examples/src/main/resources/people. json"
val peopleDS = spark.read. json (path) .as[Person]
peopleDS.show ()

S/ At +

// | age] name |

S/ Fmmm—tm————— +

// [|null|Michael]

// | 30] Andy |

// | 19| Justin]

A e +

SERER RIS S I Spark JRES G 2 H ] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
LR

Java

import java.util.Arrays;
import java.util.Collections;
import java.io.Serializable;

import org.apache.spark.api.java.function.MapFunction;
import org.apache.spark.sql.Dataset;

import org.apache.spark.sql.Row;

import org.apache.spark.sql.Encoder;

import org.apache.spark.sql.Encoders;

public static class Person implements Serializable {
private String name;
private int age;

public String getName () {

return name;

public void setName (String name) {
this.name = name;

public int getAge () {
return age;

public void setAge (int age) {
this.age = age;

// Create an instance of a Bean class
Person person = new Person|();
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person.setName ("Andy") ;
person.setAge (32) ;

// Encoders are created for Java beans

Encoder<Person> personkEncoder = Encoders.bean (Person.class);

Dataset<Person> javaBeanDS = spark.createDataset (
Collections.singletonList (person),
personEncoder

)

javaBeanDS.show () ;

A e

// |age|name|

/) At

// | 32[Andy|

/) A=t

// Encoders for most common types are provided in class Encoders
Encoder<Integer> integerEncoder = Encoders.INT();
Dataset<Integer> primitiveDS = spark.createDataset (Arrays.asList (1, 2, 3),
—integerEncoder) ;
Dataset<Integer> transformedDS = primitiveDS.map (

(MapFunction<Integer, Integer>) value -> value + 1,

integerEncoder) ;
transformedDS.collect (); // Returns [2, 3, 4]

[

// DataFrames can be converted to a Dataset by providing a class. Mapping based on

—name
String path = "examples/src/main/resources/people. json";
Dataset<Person> peopleDS = spark.read (). Jjson (path).as (personEncoder) ;
peopleDS.show();

A e +

// | age] name |

/) Fm———t—— +

// |null|Michael]
// | 30| Andy |
// | 19| Justin]
/) At ————— +

SERER RIS S W, Spark JRHS 6 JZE 1 ) “examples/src/main/java/org/apache/spark/examples/sql/JavaSparkSQLExample.java”
A

5 RDD H#{E

Spark SQL supports two different methods for converting existing RDDs into Datasets. The first method uses reflection
to infer the schema of an RDD that contains specific types of objects. This reflection based approach leads to more
concise code and works well when you already know the schema while writing your Spark application.

The second method for creating Datasets is through a programmatic interface that allows you to construct a schema
and then apply it to an existing RDD. While this method is more verbose, it allows you to construct Datasets when the
columns and their types are not known until runtime.

Inferring the Schema Using Reflection

Scala
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The Scala interface for Spark SQL supports automatically converting an RDD containing case classes to a DataFrame.
The case class defines the schema of the table. The names of the arguments to the case class are read using reflection
and become the names of the columns. Case classes can also be nested or contain complex types such as Seqs or
Arrays. This RDD can be implicitly converted to a DataFrame and then be registered as a table. Tables can be used in
subsequent SQL statements.

// For implicit conversions from RDDs to DataFrames
import spark.implicits._

// Create an RDD of Person objects from a text file, convert it to a Dataframe
val peopleDF = spark.sparkContext

.textFile ("examples/src/main/resources/people.txt")

.map (_.split (", "))

.map (attributes => Person (attributes (0), attributes(l).trim.tolnt))

.toDF ()
// Register the DataFrame as a temporary view
peopleDF.createOrReplaceTempView ("people™)

// SQL statements can be run by using the sqgl methods provided by Spark
val teenagersDF = spark.sgl ("SELECT name, age FROM people WHERE age BETWEEN 13 AND 19

:_)")

// The columns of a row in the result can be accessed by field index

teenagersDF .map (teenager => "Name: " + teenager (0)) .show()
/) A +
/7 value|
A +
// |Name: Justin]
A +

// or by field name

teenagersDF .map (teenager => "Name: " + teenager.getAs|[String] ("name")) .show ()
Y +
/7 value|
A +
// |Name: Justin]|
/) A +

// No pre-defined encoders for Dataset[Map[K,V]], define explicitly

implicit val mapEncoder = org.apache.spark.sqgl.Encoders.kryo[Map|[String, Any] |

// Primitive types and case classes can be also defined as

// implicit val stringIntMapEncoder: Encoder [Map[String, Any]] = ExpressionEncoder ()

// row.getValuesMap[T] retrieves multiple columns at once into a Map[String, T]
teenagersDF .map (teenager => teenager.getValuesMap[Any] (List ("name", "age"))) .collect ()
// Array (Map ("name" -> "Justin", "age" -> 19))

SERER RIS S I Spark JRIS G 2 H ] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
A

Java

Spark SQL supports automatically converting an RDD of JavaBeans into a DataFrame. The Beanlnfo, obtained using
reflection, defines the schema of the table. Currently, Spark SQL does not support JavaBeans that contain Map field(s).
Nested JavaBeans and List or Array fields are supported though. You can create a JavaBean by creating a class that
implements Serializable and has getters and setters for all of its fields.

import org.apache.spark.api.java.JavaRDD;
import org.apache.spark.api.java.function.Function;
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import org.apache.spark.api.java.function.MapFunction;
import org.apache.spark.sql.Dataset;

import org.apache.spark.sql.Row;

import org.apache.spark.sql.Encoder;

import org.apache.spark.sql.Encoders;

// Create an RDD of Person objects from a text file
JavaRDD<Person> peopleRDD = spark.read()
.textFile ("examples/src/main/resources/people.txt")
. javaRDD ()
.map (line —> {
String[] parts = line.split(",");
Person person = new Person();
person.setName (parts[0]);
person.setAge (Integer.parselnt (parts[1l].trim()));
return person;
}) i

// Apply a schema to an RDD of JavaBeans to get a DataFrame
Dataset<Row> peopleDF = spark.createDataFrame (peopleRDD, Person.class);
// Register the DataFrame as a temporary view
peopleDF.createOrReplaceTempView ("people") ;

// SQL statements can be run by using the sqgl methods provided by spark
Dataset<Row> teenagersDF = spark.sqgl ("SELECT name FROM people WHERE age BETWEEN 13 |
—AND 19");

// The columns of a row in the result can be accessed by field index

Encoder<String> stringEncoder = Encoders.STRING () ;

Dataset<String> teenagerNamesByIndexDF = teenagersDF.map (
(MapFunction<Row, String>) row —-> "Name: " + row.getString(0),
stringEncoder) ;

teenagerNamesByIndexDF.show () ;

A +

/7] value|

/) A +

// |Name: Justin|

A +

// or by field name

Dataset<String> teenagerNamesByFieldDF = teenagersDF.map (
(MapFunction<Row, String>) row —-> "Name: " + row.<String>getAs ("name"),
stringEncoder) ;

teenagerNamesByFieldDF.show () ;

// |Name: Justin]

SERER IS S I Spark RS G 2 H ) “examples/src/main/java/org/apache/spark/examples/sql/JavaSparkSQLExample.java”

X
Python

Spark SQL can convert an RDD of Row objects to a DataFrame, inferring the datatypes. Rows are constructed by
passing a list of key/value pairs as kwargs to the Row class. The keys of this list define the column names of the table,
and the types are inferred by sampling the whole dataset, similar to the inference that is performed on JSON files.
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from pyspark.sqgl import Row
sc = spark.sparkContext

# Load a text file and convert each line to a Row.

lines = sc.textFile("examples/src/main/resources/people.txt™)
parts = lines.map(lambda 1: 1l.split(","))

people = parts.map (lambda p: Row(name=p[0], age=int (p[1l])))

# Infer the schema, and register the DataFrame as a table.
schemaPeople = spark.createDataFrame (people)
schemaPeople.createOrReplaceTempView ("people")

# SQL can be run over DataFrames that have been registered as a table.
teenagers = spark.sql ("SELECT name FROM people WHERE age >= 13 AND age <= 19")

# The results of SQL queries are Dataframe objects.
# rdd returns the content as an :class: pyspark.RDD' of :class: Row .
teenNames = teenagers.rdd.map (lambda p: "Name: " + p.name) .collect ()
for name in teenNames:

print (name)
# Name: Justin

SERER RIS S I Spark YRS G & H ] “examples/src/main/python/sql/basic.py” S -

Programmatically Specifying the Schema

Scala

When case classes cannot be defined ahead of time (for example, the structure of records is encoded in a string, or
a text dataset will be parsed and fields will be projected differently for different users), a DataFrame can be created
programmatically with three steps.

Create an RDD of Rows from the original RDD; Create the schema represented by a StructType matching the structure
of Rows in the RDD created in Step 1. Apply the schema to the RDD of Rows via createDataFrame method provided
by SparkSession. For example:

import org.apache.spark.sql.types._

// Create an RDD
val peopleRDD = spark.sparkContext.textFile ("examples/src/main/resources/people.txt")

// The schema is encoded in a string
val schemaString = "name age"

// Generate the schema based on the string of schema
val fields = schemaString.split (" ")

.map (fieldName => StructField(fieldName, StringType, nullable = true))
val schema = StructType (fields)

// Convert records of the RDD (people) to Rows
val rowRDD = peopleRDD
.map (_.split (", "))
.map (attributes => Row (attributes(0), attributes(l).trim))

// Apply the schema to the RDD
val peopleDF = spark.createDataFrame (rowRDD, schema)
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// Creates a temporary view using the DataFrame
peopleDF.createOrReplaceTempView ("people™)

// SQL can be run over a temporary view created using DataFrames
val results = spark.sqgl ("SELECT name FROM people™)

// The results of SQL queries are DataFrames and support all the normal RDD operations
// The columns of a row in the result can be accessed by field index or by field name

results.map (attributes => "Name: " + attributes(0)) .show()
/) +
/7] value|
/) A +
// |Name: Michael]
/7 Name: Andy/
// | Name: Justin]
A +

SERERREIAAS S W Spark JRAS €% H1 1] “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
P

Java

When JavaBean classes cannot be defined ahead of time (for example, the structure of records is encoded in a string,
or a text dataset will be parsed and fields will be projected differently for different users), a Dataset<Row> can be
created programmatically with three steps.

Create an RDD of Rows from the original RDD; Create the schema represented by a StructType matching the structure
of Rows in the RDD created in Step 1. Apply the schema to the RDD of Rows via createDataFrame method provided
by SparkSession. For example:

import java.util.ArrayList;
import java.util.List;

import org.apache.spark.api.java.JavaRDD;
import org.apache.spark.api.java.function.Function;

import org.apache.spark.sql.Dataset;
import org.apache.spark.sql.Row;

import org.apache.spark.sql.types.DataTypes;
import org.apache.spark.sql.types.StructField;
import org.apache.spark.sql.types.StructType;

// Create an RDD

JavaRDD<String> peopleRDD = spark.sparkContext ()
.textFile ("examples/src/main/resources/people.txt", 1)
.toJavaRDD () ;

// The schema is encoded in a string
String schemaString = "name age";

// Generate the schema based on the string of schema
List<StructField> fields = new ArrayList<>();
for (String fieldName : schemaString.split (" ")) {
StructField field = DataTypes.createStructField(fieldName, DataTypes.StringType,
—true);
fields.add (field);
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StructType schema = DataTypes.createStructType (fields);

// Convert records of the RDD (people) to Rows

JavaRDD<Row> rowRDD = peopleRDD.map ( (Function<String, Row>) record —> {
String[] attributes = record.split (",");
return RowFactory.create (attributes[0], attributes[1l].trim());

b

// Apply the schema to the RDD
Dataset<Row> peopleDataFrame = spark.createDataFrame (rowRDD, schema);

// Creates a temporary view using the DataFrame
peopleDataFrame.createOrReplaceTempView ("people");

// SQL can be run over a temporary view created using DataFrames
Dataset<Row> results = spark.sgl ("SELECT name FROM people");

// The results of SQL queries are DataFrames and support all the normal RDD operations
// The columns of a row in the result can be accessed by field index or by field name
Dataset<String> namesDS = results.map (

(MapFunction<Row, String>) row —-> "Name: " + row.getString(0),

Encoders.STRING()) ;
namesDS.show () ;

Y +
// value|
/) A +

// |Name: Michael]
7au! Name: Andy|
// | Name: Justin|
A +

SERER RIS 2 I Spark YRS € % H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSpark SQLExample.java”
B

Python

When a dictionary of kwargs cannot be defined ahead of time (for example, the structure of records is encoded in a
string, or a text dataset will be parsed and fields will be projected differently for different users), a DataFrame can be
created programmatically with three steps.

Create an RDD of tuples or lists from the original RDD; Create the schema represented by a StructType matching
the structure of tuples or lists in the RDD created in the step 1. Apply the schema to the RDD via createDataFrame
method provided by SparkSession. For example:

# Import data types
from pyspark.sql.types import =x

sc = spark.sparkContext

# Load a text file and convert each line to a Row.

lines = sc.textFile ("examples/src/main/resources/people.txt™")
parts = lines.map(lambda 1: 1l.split(","))

# Each line is converted to a tuple.

people = parts.map(lambda p: (p[0], pl[l].strip()))

# The schema is encoded in a string.

schemaString = "name age"
fields = [StructField(field_name, StringType (), True) for field_name in schemaString.
—split ()]
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schema = StructType (fields)

# Apply the schema to the RDD.
schemaPeople = spark.createDataFrame (people, schema)

# Creates a temporary view using the DataFrame
schemaPeople.createOrReplaceTempView ("people™)

# SQOL can be run over DataFrames that have been registered as a table.
results = spark.sgl ("SELECT name FROM people")

results.show ()

|Michael |
/ Andy |
| Justin]/

H o O H R R

SERER RIS S I Spark YRS G & H ] “examples/src/main/python/sql/basic.py” S -

RE

The built-in DataFrames functions provide common aggregations such as count(), countDistinct(), avg(), max(), min(),
etc. While those functions are designed for DataFrames, Spark SQL also has type-safe versions for some of them in
Scala and Java to work with strongly typed Datasets. Moreover, users are not limited to the predefined aggregate
functions and can create their own.

Untyped User-Defined Aggregate Functions

Users have to extend the UserDefinedAggregateFunction abstract class to implement a custom untyped aggregate
function. For example, a user-defined average can look like:

Scala

import org.apache.spark.sql.expressions.MutableAggregationBuffer
import org.apache.spark.sql.expressions.UserDefinedAggregateFunction
import org.apache.spark.sql.types._

import org.apache.spark.sql.Row

import org.apache.spark.sql.SparkSession

object MyAverage extends UserDefinedAggregateFunction {

// Data types of input arguments of this aggregate function

def inputSchema: StructType = StructType (StructField ("inputColumn", LongType)
—Nil)

// Data types of values in the aggregation buffer

def bufferSchema: StructType = {

StructType (StructField("sum", LongType) :: StructField("count", LongType) :: Nil)

}

// The data type of the returned value

def dataType: DataType = DoubleType

// Whether this function always returns the same output on the identical input

def deterministic: Boolean = true

// Initializes the given aggregation buffer. The buffer itself is a ‘Row' that in
—addition to
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// standard methods like retrieving a value at an index (e.g., get (), getBoolean()),
— provides
// the opportunity to update its values. Note that arrays and maps inside the_
—buffer are still
// immutable.
def initialize (buffer: MutableAggregationBuffer): Unit = {
buffer (0) = 0L
buffer(l) = 0L
}
// Updates the given aggregation buffer ‘buffer' with new input data from input’
def update (buffer: MutableAggregationBuffer, input: Row): Unit = {
if (!input.isNullAt (0)) {
buffer (0) = buffer.getLong(0) + input.getLong(0)
buffer(l) = buffer.getlong(l) + 1

}
// Merges two aggregation buffers and stores the updated buffer values back to,
— bufferl’
def merge (bufferl: MutableAggregationBuffer, buffer2: Row): Unit = {
bufferl (0) = bufferl.getLong(0) + buffer2.getLong(0)
bufferl (1) = bufferl.getLong(l) + buffer2.getLong(l)
}
// Calculates the final result
def evaluate (buffer: Row): Double = buffer.getLong(0).toDouble / buffer.getLong(1l)

// Register the function to access it
spark.udf.register ("myAverage", MyAverage)

val df = spark.read.json("examples/src/main/resources/employees. json")
df.createOrReplaceTempView ("employees")

df.show ()

/) AF=————— f——— +
7au! name|salary|
/) F—————— f————— +
// |Michael| 3000]
/7 Andy| 4500/

// | Justin| 3500/
// | Bertal 4000]
/) Fm————— e +

val result = spark.sql ("SELECT myAverage (salary) as average_salary FROM employees")
result.show ()

/) A +
// |average_salary|
[ +
/7 3750.0]
/) A +

FERER RIS S I Spark JRS € 22 H 4] “examples/src/main/scala/org/apache/spark/examples/sql/UserDefinedUntyped Aggregatior
B

Java

import java.util.ArrayList;
import java.util.List;

import org.apache.spark.sql.Dataset;
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import org.apache.spark.sql.Row;

import org.apache.spark.sql.SparkSession;

import org.apache.spark.sql.expressions.MutableAggregationBuffer;
import org.apache.spark.sql.expressions.UserDefinedAggregateFunction;
import org.apache.spark.sql.types.DataType;

import org.apache.spark.sql.types.DataTypes;

import org.apache.spark.sql.types.StructField;

import org.apache.spark.sql.types.StructType;

public static class MyAverage extends UserDefinedAggregateFunction {

private StructType inputSchema;
private StructType bufferSchema;

public MyAverage () {
List<StructField> inputFields = new ArrayList<>();
inputFields.add (DataTypes.createStructField ("inputColumn", DataTypes.LongType,
—true)) ;
inputSchema = DataTypes.createStructType (inputFields) ;

List<StructField> bufferFields = new ArrayList<>();
bufferFields.add (DataTypes.createStructField ("sum", DataTypes.LongType, true));
bufferFields.add (DataTypes.createStructField ("count", DataTypes.LongType, true));
bufferSchema = DataTypes.createStructType (bufferFields);
}
// Data types of input arguments of this aggregate function
public StructType inputSchema () {
return inputSchema;
}
// Data types of values in the aggregation buffer
public StructType bufferSchema () {
return bufferSchema;
}
// The data type of the returned value
public DataType dataType () {
return DataTypes.DoubleType;
}
// Whether this function always returns the same output on the identical input
public boolean deterministic() {
return true;
}
// Initializes the given aggregation buffer. The buffer itself is a 'Row' that in
—addition to
// standard methods like retrieving a value at an index (e.g., get (), getBoolean())
— provides
// the opportunity to update its values. Note that arrays and maps inside the_,
—buffer are still
// immutable.
public void initialize (MutableAggregationBuffer buffer) ({
buffer.update (0, 0OL);
buffer.update (1, 0L);
}
// Updates the given aggregation buffer ‘buffer' with new input data from " input’
public void update (MutableAggregationBuffer buffer, Row input) {
if (!input.isNullAt (0)) {
long updatedSum = buffer.getLong(0) + input.getLong(0);
long updatedCount = buffer.getLong(l) + 1;
buffer.update (0, updatedSum) ;

7
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buffer.update (1, updatedCount) ;

}
// Merges two aggregation buffers and stores the updated buffer values back to
— ‘bufferl’

public void merge (MutableAggregationBuffer bufferl, Row buffer2) {
long mergedSum = bufferl.getLong(0) + buffer2.getLong(0);
long mergedCount = bufferl.getLong(l) + buffer2.getLong(l);
bufferl.update (0, mergedSum) ;
bufferl.update (1, mergedCount) ;

}

// Calculates the final result

public Double evaluate (Row buffer) ({
return ((double) buffer.getLong(0)) / buffer.getLong(l);

// Register the function to access it

spark.udf () .register ("myAverage", new MyAverage());

Dataset<Row> df = spark.read().Json ("examples/src/main/resources/employees. json");
df.createOrReplaceTempView ("employees") ;

df.show () ;

A Fm————— +

au! name|salary|

/) F—————— f———— +

// |Michael| 3000/

/7 Andy/| 4500/

// | Justin| 3500/
// | Bertal 4000]

/) A F——— +

Dataset<Row> result = spark.sqgl ("SELECT myAverage (salary) as average_salary FROM,
—employees") ;

result.show () ;

/) A +

// |average_salary|

/) A +

/7 3750.0]

A +

SEEE RS S W, Spark RS % H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaUserDefinedUntyped Aggrega
B

Type-Safe User-Defined Aggregate Functions

User-defined aggregations for strongly typed Datasets revolve around the Aggregator abstract class. For example, a
type-safe user-defined average can look like:

Scala

import org.apache.spark.sql.expressions.Aggregator
import org.apache.spark.sql.Encoder

import org.apache.spark.sql.Encoders

import org.apache.spark.sql.SparkSession

case class Employee (name: String, salary: Long)
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case class Average (var sum: Long, var count: Long)

object MyAverage extends Aggregator [Employee, Average, Double] {
// A zero value for this aggregation. Should satisfy the property that any b + zero,
f—>:b
def zero: Average = Average (0L, 0L)
// Combine two values to produce a new value. For performance, the function may,,
—modify ‘“buffer’
// and return it instead of constructing a new object
def reduce (buffer: Average, employee: Employee): Average = {
buffer.sum += employee.salary
buffer.count += 1
buffer
}
// Merge two intermediate values
def merge (bl: Average, b2: Average): Average = {
bl.sum += b2.sum
bl.count += b2.count
bl
}
// Transform the output of the reduction
def finish(reduction: Average): Double = reduction.sum.toDouble / reduction.count
// Specifies the Encoder for the intermediate value type

def bufferEncoder: Encoder |[Average] = Encoders.product
// Specifies the Encoder for the final output value type
def outputEncoder: Encoder |[Double] = Encoders.scalaDouble
t
val ds = spark.read.json ("examples/src/main/resources/employees. json") .as [Employee]
ds.show ()
/) A F——— +
/7 name |salary|
/) F————— +
// |Michael| 3000/
/7 Andy/| 4500/

// | Justin| 3500/
// | Bertal 4000/
/) F—————— f———— +

// Convert the function to a 'TypedColumn ' and give it a name
val averageSalary = MyAverage.toColumn.name ("average_salary")

val result = ds.select (averageSalary)
result.show ()

/) Fmmmm +

// |average_salary|

[ +

/7 3750.0]

/) A +

FERER RIS S I Spark JRHS € 22 H 4] “examples/src/main/scala/org/apache/spark/examples/sql/UserDefined Typed Aggregation. s
A

Java

import java.io.Serializable;

import org.apache.spark.sqgl.Dataset;
import org.apache.spark.sql.Encoder;
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import org.apache.spark.sql.Encoders;

import org.apache.spark.sql.SparkSession;

import org.apache.spark.sql.TypedColumn;

import org.apache.spark.sql.expressions.Aggregator;

public static class Employee implements Serializable {
private String name;
private long salary;

// Constructors, getters, setters...

public static class Average implements Serializable {
private long sum;
private long count;

// Constructors, getters, setters...

public static class MyAverage extends Aggregator<Employee, Average, Double> {
// A zero value for this aggregation. Should satisfy the property that any b + zero,
—= b
public Average zero () {
return new Average (0L, OL);
}
// Combine two values to produce a new value. For performance, the function may,,
—modify ‘“buffer’
// and return it instead of constructing a new object
public Average reduce (Average buffer, Employee employee) {
long newSum = buffer.getSum() + employee.getSalary();
long newCount = buffer.getCount () + 1;
buffer.setSum(newSum) ;
buffer.setCount (newCount) ;
return buffer;
}
// Merge two intermediate values
public Average merge (Average bl, Average b2) {
long mergedSum = bl.getSum() + b2.getSum();
long mergedCount = bl.getCount () + b2.getCount ();
bl.setSum (mergedSum) ;
bl.setCount (mergedCount) ;
return bl;
}
// Transform the output of the reduction
public Double finish (Average reduction) {
return ((double) reduction.getSum()) / reduction.getCount();
}
// Specifies the Encoder for the intermediate value type
public Encoder<Average> bufferEncoder () {
return Encoders.bean (Average.class) ;
}
// Specifies the Encoder for the final output value type
public Encoder<Double> outputEncoder () {
return Encoders.DOUBLE () ;
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Encoder<Employee> employeeEncoder = Encoders.bean (Employee.class);
String path = "examples/src/main/resources/employees. json";
Dataset<Employee> ds = spark.read().json (path) .as (employeeEncoder) ;
ds.show () ;
/) Am————— Fm————— +
// name |salary|
/) F—————— f———— +

/

// |Michael 3000/
/7 Andy| 4500/
// | Justin| 3500/
// | Bertal 4000/
/S F————— +

MyAverage myAverage = new MyAverage () ;
// Convert the function to a 'TypedColumn ' and give it a name
TypedColumn<Employee, Double> averageSalary = myAverage.toColumn () .name ("average_

—salary");

Dataset<Double> result = ds.select (averageSalary) ;
result.show () ;

Y +

// |average_salary|

/) Fmmmmm———— +

/7 3750.0]

/) +

SEEE RIS S W, Spark RS €% H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaUserDefined Typed A ggregatic
S

1.3.3 HIEIR

Spark SQL supports operating on a variety of data sources through the DataFrame interface. A DataFrame can be
operated on using relational transformations and can also be used to create a temporary view. Registering a DataFrame
as a temporary view allows you to run SQL queries over its data. This section describes the general methods for loading
and saving data using the Spark Data Sources and then goes into specific options that are available for the built-in data
sources.

Generic Load/Save Functions

In the simplest form, the default data source (parquet unless otherwise configured by spark.sql.sources.default) will be
used for all operations.

Scala
val usersDF = spark.read.load("examples/src/main/resources/users.parquet")
usersDF.select ("name", "favorite_color").write.save ("namesAndFavColors.parquet")

FERERIR B IS S I Spark YRS € 2 H 1] “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
A

Java
Dataset<Row> usersDF = spark.read().load("examples/src/main/resources/users.parquet");
usersDF.select ("name", "favorite_color") .write () .save ("namesAndFavColors.parquet");
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SERERREIA G S W Spark JRAS € % 1 1) “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java
-

Python
df = spark.read.load("examples/src/main/resources/users.parquet™)
df.select ("name", "favorite_color").write.save ("namesAndFavColors.parquet")

SERERREIAAG S W Spark YRS G ZEH 1] “examples/src/main/python/sql/datasource.py” 3L «
R

df <- read.df ("examples/src/main/resources/users.parquet")
write.df (select (df, "name", "favorite_color"), "namesAndFavColors.parquet")

SERRRFI IS S W, Spark YIS % H 1) “examples/src/main/r/RSparkSQLExample.R” 3L -

Faha e E I

You can also manually specify the data source that will be used along with any extra options that you would like to
pass to the data source. Data sources are specified by their fully qualified name (i.e., org.apache.spark.sql.parquet), but
for built-in sources you can also use their short names (json, parquet, jdbc, orc, libsvm, csv, text). DataFrames loaded
from any data source type can be converted into other types using this syntax.

Scala

val peopleDF = spark.read.format ("json").load("examples/src/main/resources/people. json
. n >

peopleDF.select ("name", "age").write.format ("parquet") .save ("namesAndAges.parquet")

SERER RIS S W Spark JRAS €% 1 1] “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
-

Java

Dataset<Row> peopleDF =
spark.read () .format ("json") .load ("examples/src/main/resources/people. json");
peopleDF.select ("name", "age") .write().format ("parquet") .save ("namesAndAges.parquet");

FERER RIS S I Spark JRES € 22 H ] “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java
B

Python

df = spark.read.load("examples/src/main/resources/people.json", format="7json")
df.select ("name", "age").write.save ("namesAndAges.parquet", format="parquet")

SERERREIAAG S I Spark YRS G ZEH 1) “examples/src/main/python/sql/datasource.py” 34 «
R

df <- read.df ("examples/src/main/resources/people.json", "json")
namesAndAges <- select (df, "name", "age")
write.df (namesAndAges, "namesAndAges.parquet", "parquet")

SERER I REIAAG S WL Spark JRAS G ZE H 1) “examples/src/main/r/RSparkSQLExample.R” SCA: -
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HEEXH EiB1T saL

Instead of using read API to load a file into DataFrame and query it, you can also query that file directly with SQL.

Scala

val sqglDF = spark

—parquet ™"

)

.sql ("SELECT * FROM parquet. examples/src/main/resources/users.

SER RIS W Spark YRS €% H 1] “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”

S«

Java

Dataset<Row> sglDF =
spark.sqgl ("SELECT % FROM parquet. examples/src/main/resources/users.parquet ") ;

FERER RIS S I Spark JRHES G 2 H Y] “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample. java

B
Python

’df = spark.sgl ("SELECT * FROM parquet. examples/src/main/resources/users.parquet ")

SERERREIAAG S W Spark JRAS G2 H 1] “examples/src/main/python/sql/datasource.py” S «

R

’df <- sgl ("SELECT % FROM parquet. examples/src/main/resources/users.parquet ")

SERERREIAAG S WL Spark JRAS G ZE H 1) “examples/src/main/r/RSparkSQLExample.R” SUA: -

Save Modes

Save operations can optionally take a SaveMode, that specifies how to handle existing data if present. It is important
to realize that these save modes do not utilize any locking and are not atomic. Additionally, when performing an
Overwrite, the data will be deleted before writing out the new data.

Scala/Java | Any | Meaning

Lan-

guage
Save- “er- When saving a DataFrame to a data source, if data already exists, an exception is expected
Mode.ErrorltExists(defiaibig thrown.

(de-

fault)
Save- “ap- When saving a DataFrame to a data source, if data/table already exists, contents of the
Mode.Appendpend” | DataFrame are expected to be appended to existing data.
Save- “over- | Overwrite mode means that when saving a DataFrame to a data source, if data/table already
Mode.Overwriterite” | exists, existing data is expected to be overwritten by the contents of the DataFrame.
Save- “ig- Ignore mode means that when saving a DataFrame to a data source, if data already exists,
Mode.Ignore| nore” | the save operation is expected to not save the contents of the DataFrame and to not change

the existing data. This is similar to a CREATE TABLE IF NOT EXISTS in SQL.
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Saving to Persistent Tables

DataFrames can also be saved as persistent tables into Hive metastore using the saveAsTable command. Notice that an
existing Hive deployment is not necessary to use this feature. Spark will create a default local Hive metastore (using
Derby) for you. Unlike the createOrReplaceTempView command, saveAsTable will materialize the contents of the
DataFrame and create a pointer to the data in the Hive metastore. Persistent tables will still exist even after your Spark
program has restarted, as long as you maintain your connection to the same metastore. A DataFrame for a persistent
table can be created by calling the table method on a SparkSession with the name of the table.

For file-based data source, e.g. text, parquet, json, etc. you can specify a custom table path via the path option, e.g.
df.write.option(“path”, “/some/path”).saveAsTable(“t”’). When the table is dropped, the custom table path will not be
removed and the table data is still there. If no custom table path is specified, Spark will write data to a default table
path under the warehouse directory. When the table is dropped, the default table path will be removed too.

Starting from Spark 2.1, persistent datasource tables have per-partition metadata stored in the Hive metastore. This
brings several benefits:

Since the metastore can return only necessary partitions for a query, discovering all the partitions on the first query
to the table is no longer needed. Hive DDLs such as ALTER TABLE PARTITION ... SET LOCATION are now
available for tables created with the Datasource API. Note that partition information is not gathered by default when
creating external datasource tables (those with a path option). To sync the partition information in the metastore, you
can invoke MSCK REPAIR TABLE.

Bucketing, Sorting and Partitioning

For file-based data source, it is also possible to bucket and sort or partition the output. Bucketing and sorting are
applicable only to persistent tables:

Scala

peopleDF.write.bucketBy (42, "name") .sortBy ("age") .saveAsTable ("people bucketed")

SERER RIS S I, Spark YRS 5 )2 H1 ] “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
gL

while partitioning can be used with both save and saveAsTable when using the Dataset APIs.

usersDF.write.partitionBy ("favorite_color") .format ("parquet") .save ("namesPartByColor.
—parquet")

FERER IS S I Spark YRS G 2 H 1] “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
A - Ttis possible to use both partitioning and bucketing for a single table:

peopleDF
.write
.partitionBy ("favorite_color")
.bucketBy (42, "name")
.saveAsTable ("people_partitioned_bucketed")

SERER RIS S W Spark JRAS €% 1 1] “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
- partitionBy creates a directory structure as described in the Partition Discovery section. Thus, it has limited

applicability to columns with high cardinality. In contrast bucketBy distributes data across a fixed number of buckets

and can be used when a number of unique values is unbounded.

Java
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peopleDF.write () .bucketBy (42, "name") .sortBy("age") .saveAsTable ("people_bucketed");

FERER RIS S I Spark JRES G 22 H ] “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java
A4 - while partitioning can be used with both save and saveAsTable when using the Dataset APIs.

usersDF
.write ()
.partitionBy ("favorite_color"
.format ("parquet")
.save ("namesPartByColor.parquet");

SERERREIA G Z: I Spark YRS € % H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java
- Ttis possible to use both partitioning and bucketing for a single table:

peopleDF
.write ()
.partitionBy ("favorite_color"
.bucketBy (42, "name")
.saveAsTable ("people_partitioned_bucketed");

SERERREI IS S W Spark YRS € % H 1] “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java
. partitionBy creates a directory structure as described in the Partition Discovery section. Thus, it has limited

applicability to columns with high cardinality. In contrast bucketBy distributes data across a fixed number of buckets

and can be used when a number of unique values is unbounded.

Python

df .write.bucketBy (42, "name") .sortBy("age") .saveAsTable ("people_bucketed")

FERER RIS S I Spark YRS G 2 H 1] “examples/src/main/python/sql/datasource.py” 34 -

while partitioning can be used with both save and saveAsTable when using the Dataset APIs.

df .write.partitionBy ("favorite_color") .format ("parquet") .save ("namesPartByColor.
—parquet")

SERERREIAAG S I Spark YRS G ZEH 1) “examples/src/main/python/sql/datasource.py” 34 «

It is possible to use both partitioning and bucketing for a single table:

df = spark.read.parquet ("examples/src/main/resources/users.parquet")

.write

.partitionBy ("favorite_color™)

.bucketBy (42, "name")

.saveAsTable ("people_partitioned_bucketed"))

SERERIR I 2 W Spark YRS € HH HY “examples/src/main/python/sql/datasource.py” S - partitionBy
creates a directory structure as described in the Partition Discovery section. Thus, it has limited applicability to
columns with high cardinality. In contrast bucketBy distributes data across a fixed number of buckets and can be used
when a number of unique values is unbounded.

Sql

CREATE TABLE users_bucketed_by_name (
name STRING,
favorite_color STRING,
favorite_numbers array<integer>
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) USING parquet
CLUSTERED BY (name) INTO 42 BUCKETS;

while partitioning can be used with both save and saveAsTable when using the Dataset APIs.

CREATE TABLE users_by_favorite_color (
name STRING,
favorite_color STRING,
favorite_numbers array<integer>
) USING csv PARTITIONED BY (favorite_color);

It is possible to use both partitioning and bucketing for a single table:

CREATE TABLE users_bucketed_and_partitioned(
name STRING,
favorite_color STRING,
favorite_numbers array<integer>
) USING parquet
PARTITIONED BY (favorite_color)
CLUSTERED BY (name) SORTED BY (favorite_numbers) INTO 42 BUCKETS;

partitionBy creates a directory structure as described in the Partition Discovery section. Thus, it has limited applica-
bility to columns with high cardinality. In contrast bucketBy distributes data across a fixed number of buckets and can
be used when a number of unique values is unbounded.

Parquet S
Parquet /& —FF X AA 120, REHTHEIREGIE RS FFE - Spark SQL #&HHE T X Parquet UL E

SR, 1 H Parquet XAFRENS B B R F IR UG IR A schema - 5 Parquet SUEFRR 5, BT F1ER B shib #51L AL
nullable, PAMERIGIHE -

gmiz 7 2B

PR FH L T 51 S

Scala

// Encoders for most common types are automatically provided by importing spark.
—implicits._
import spark.implicits._

val peopleDF = spark.read.json("examples/src/main/resources/people.json™)

// DataFrames can be saved as Parquet files, maintaining the schema information
peopleDF.write.parquet ("people.parquet")

// Read in the parquet file created above

// Parquet files are self-describing so the schema is preserved
// The result of loading a Parquet file is also a DataFrame

val parquetFileDF = spark.read.parquet ("people.parquet")

// Parquet files can also be used to create a temporary view and then used in SQL_,
—~sStatements

parquetFileDF .createOrReplaceTempView ("parquetFile")

val namesDF = spark.sqgl ("SELECT name FROM parquetFile WHERE age BETWEEN 13 AND 19")
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namesDF .map (attributes => "Name: " + attributes(0)) .show()
/) Fmmm————— +
/7] value|
/) A +
// [|Name: Justin|
/) A +

SEREIR LSS L Spark YRS G & H Y “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
-

Java

import org.apache.spark.api.java.function.MapFunction;
import org.apache.spark.sql.Encoders;

// import org.apache.spark.sql.Encoders;

import org.apache.spark.sql.Dataset;

import org.apache.spark.sql.Row;

Dataset<Row> peopleDF = spark.read().json("examples/src/main/resources/people.json");

// DataFrames can be saved as Parquet files, maintaining the schema information
peopleDF.write () .parquet ("people.parquet");

// Read in the Parquet file created above.

// Parquet files are self-describing so the schema is preserved

// The result of loading a parquet file is also a DataFrame
Dataset<Row> parquetFileDF = spark.read() .parquet ("people.parquet");

// Parquet files can also be used to create a temporary view and then used in SQL_
—Statements

parquetFileDF.createOrReplaceTempView ("parquetFile") ;

Dataset<Row> namesDF = spark.sgl ("SELECT name FROM parquetFile WHERE age BETWEEN 13 |
—AND 19");

Dataset<String> namesDS = namesDF.map (new MapFunction<Row, String>() {
public String call (Row row) {
return "Name: " + row.getString(0);

}
}, Encoders.STRING());
namesDS.show () ;

A +
/7] value|
/) A +
// |Name: Justin|
/) A +

SERIR LSS L Spark YRS G & H HY “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java”
-

Python

peopleDF = spark.read. json("examples/src/main/resources/people. json")

# DataFrames can be saved as Parquet files, maintaining the schema information.
peopleDF .write.parquet ("people.parquet")

# Read in the Parquet file created above.
# Parquet files are self-describing so the schema is preserved.
# The result of loading a parquet file is also a DataFrame.
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parquetFile = spark.read.parquet ("people.parquet™)

# Parquet files can also be used to create a temporary view and then used in SQL_,
—~Statements.

parquetFile.createOrReplaceTempView ("parquetFile™)

teenagers = spark.sql ("SELECT name FROM parquetFile WHERE age >= 13 AND age <= 19")
teenagers.show ()

# Fm——— +
# | name|
# oA +
# |Justin]|
# oA +

SERRFI S5 W Spark YRS 6 22 H ) “examples/src/main/python/sql/datasource.py” S -
R

df <- read.df ("examples/src/main/resources/people.json", "Json")

# SparkDataFrame can be saved as Parquet files, maintaining the schema information.
write.parquet (df, "people.parquet")

# Read in the Parquet file created above. Parquet files are self-describing so the,,
—schema 1s preserved.

# The result of loading a parquet file is also a DataFrame.

parquetFile <- read.parquet ("people.parquet")

# Parquet files can also be used to create a temporary view and then used in SQL_,
—Statements.

createOrReplaceTempView (parquetFile, "parquetFile")

teenagers <- sqgl ("SELECT name FROM parquetFile WHERE age >= 13 AND age <= 19")
head (teenagers)

## name

## 1 Justin

# We can also run custom R-UDFs on Spark DataFrames. Here we prefix all the names_
—with "Name:"
schema <- structType (structField("name", "string"))

teenNames <- dapply(df, function(p) { cbind(paste("Name:", pSname)) }, schema)
for (teenName in collect (teenNames) Sname) {
cat (teenName, "\n")

}

## Name: Michael
## Name: Andy

## Name: Justin

SERERI IS S W Spark TS C ZEH ) “examples/src/main/t/RSparkSQLExample.R” 3L -
Sql

CREATE TEMPORARY VIEW parquetTable
USING org.apache.spark.sql.parquet
OPTIONS (
path "examples/src/main/resources/people.parquet"

SELECT  FROM parquetTable
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5 X & BE

BHiveXFER RS, — PMHHAMMMATARERS K . E— D HREF, BIEEFFHEENFNE
FH, S RIVEFHERIBENL D5 X BEOBEZ - ParqueUBIRIET LA A IMMES 5 XER -
B, FATAT AGE A R A B SRS IEZ B A B A DR F R — KRS, H A& )
Bt, genderflcountry, TEHN4XF:

path
L— to
L— table
— gender=male

—— country=US

L data.parquet
—— country=CN

L data.parquet

— gender=female

—— country=US

L data.parquet
—— country=CN
L data.parquet

1B %% path/to/table 45 SparkSession.read.parquet &%, SparkSession.read.load, Spark SQL < H &) M 12 H1 1%
B X R - BFEIR B ) DataFrameJschemalll T :

root

|-— name: string (nullable = true)
|-— age: long (nullable = true)

|-— gender: string (nullable = true)
|-— country: string (nullable = true)

FE, 7RINMBEREZADNESH RN B, SRIAXFHFRERBMFERFERE .
HEMAFARABEZEADES S XINMETERE, X TXMEL, B3RS LLE
spark.sql.sources.partitionColumnTypelnference.enabled R L & , HELIAE Btrue. YEHRMKESF, F
RRIAPRE T X5 KA .

MSpark 1.6.0 XA F 46, 40 K AMEINABEH A ERE TN X - ELEHAHFRY, WRHFZ#
path/to/table/gender=male 45 SparkSession.read.parquet 534 SparkSession.read.load, HZ genderi¥f A~4> # 2 1
S W P AREAEE o KA It B B 5k, AT DAZEROR IR 101 1 % EbasePath - 170, 40547
path/to/table/gender=male{E W E3E H %, F HR¥fbasePathi%Z /) path/to/table, #[4 gender{hoR<s i h 47 Xk

\
D
D

e

Schema 43f

F1 ProtocolBuffer - Avro DL & Thrift —#¥, Parquett S #F schema /822 . FH /7 A DL — & 8 #Y schema F
16, BN R ERS] - XFERE, H P RASHEEZ D ParquetU i, iX LT 1 Kschema A [ H B A FE
2 - ParquetKRIR B HIl 042 3CFf HEMLI B L& T X LS04 schema »

K Fyschema & HAHXS R & — MU B VERAE, I BAERZEIE R TATE, BT Spark 1.5.0 AR TF
1, BRIAEEHSchema s o VRAT LLXFES X —ThEE:

1. HiEEParquet AR, RrEPEIRIETT mergeSchemald & Htrue (W H A7~ F11LHS)
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2. 8%, R4 RSQLIEIA spark.sql.parquet.mergeSchemai¥ & Htrue -

Scala

// This 1is used to implicitly convert an RDD to a DataFrame.
import spark.implicits._

// Create a simple DataFrame, store into a partition directory

val squaresDF = spark.sparkContext.makeRDD (1 to 5) .map(i => (i, i = 1)) .toDF ("value",
—"square")

squaresDF.write.parquet ("data/test_table/key=1")

// Create another DataFrame in a new partition directory,

// adding a new column and dropping an existing column

val cubesDF = spark.sparkContext.makeRDD (6 to 10) .map(i => (i, i » 1 % 1i)).toDF("value
=", "cube")

cubesDF.write.parquet ("data/test_table/key=2")

// Read the partitioned table
val mergedDF = spark.read.option("mergeSchema", "true") .parquet ("data/test_table™)
mergedDF .printSchema ()

// The final schema consists of all 3 columns in the Parquet files together
// with the partitioning column appeared in the partition directory paths

// root

// |—-— value: int (nullable = true)
// |—-— square: int (nullable = true)
// |—-— cube: int (nullable = true)
// |—-— key : int (nullable = true)

SERERFI IS5 WL Spark RIS 6 %2 H1 ) “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
B

Java

import java.io.Serializable;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;

import org.apache.spark.sql.Dataset;
import org.apache.spark.sql.Row;

public static class Square implements Serializable {
private int value;

private int square;

// Getters and setters...

public static class Cube implements Serializable {
private int value;
private int cube;

// Getters and setters...
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List<Square> squares = new ArrayList<>();

for (int value = 1; value <= 5; value++) {
Square square = new Square () ;
square.setValue (value);
square.setSquare (value x value);
squares.add (square) ;

// Create a simple DataFrame, store into a partition directory
Dataset<Row> squaresDF = spark.createDataFrame (squares, Square.class);
squaresDF.write () .parquet ("data/test_table/key=1");

List<Cube> cubes = new ArrayList<>();

for (int value = 6; value <= 10; value++) {
Cube cube = new Cube();
cube.setValue (value);
cube.setCube (value = value * value);
cubes.add (cube) ;

// Create another DataFrame in a new partition directory,

// adding a new column and dropping an existing column
Dataset<Row> cubesDF = spark.createDataFrame (cubes, Cube.class);
cubesDF.write () .parquet ("data/test_table/key=2");

// Read the partitioned table

Dataset<Row> mergedDF = spark.read() .option("mergeSchema", true).parquet ("data/test_
—table");

mergedDF .printSchema () ;

// The final schema consists of all 3 columns in the Parquet files together
// with the partitioning column appeared in the partition directory paths

// root

// |-— value: int (nullable = true)
// |-— square: int (nullable = true)
// |-— cube: int (nullable = true)
// |-— key: int (nullable = true)

SERERFI IS5 WL Spark RS 6 22 H1 ) “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java”
P

Python

from pyspark.sqgl import Row

# spark is from the previous example.
# Create a simple DataFrame, stored into a partition directory
sc = spark.sparkContext

squaresDF = spark.createDataFrame (sc.parallelize (range(l, 6))
.map (lambda i: Row(single=i, double=i *x 2)))
squaresDF.write.parquet ("data/test_table/key=1")

# Create another DataFrame in a new partition directory,
# adding a new column and dropping an existing column
cubesDF = spark.createDataFrame (sc.parallelize (range (6, 11))
.map (lambda i: Row(single=i, triple=i xx 3)))
cubesDF.write.parquet ("data/test_table/key=2")
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# Read the partitioned table
mergedDF = spark.read.option("mergeSchema", "true").parquet ("data/test_table")
mergedDF .printSchema ()

# The final schema consists of all 3 columns in the Parquet files together
# with the partitioning column appeared in the partition directory paths.

# |-— double: long (nullable = true)
# |-— single: long (nullable = true)
# |-— triple: long (nullable = true)
# |-— key: integer (nullable = true)

SEREIR LSS L Spark YRS €& H Y “examples/src/main/python/sql/datasource.py” SCHF -
R

dfl <- createDataFrame (data.frame (single=c (12, 29), double=c (19, 23)))
df2 <- createDataFrame (data.frame (double=c (19, 23), triple=c(23, 18)))

# Create a simple DataFrame, stored into a partition directory
write.df (dfl, "data/test_table/key=1", "parquet", "overwrite")

# Create another DataFrame in a new partition directory,
# adding a new column and dropping an existing column
write.df (df2, "data/test_table/key=2", "parquet", "overwrite")

# Read the partitioned table

df3 <- read.df ("data/test_table", "parquet", mergeSchema = "true")
printSchema (df3)

# The final schema consists of all 3 columns in the Parquet files together
# with the partitioning column appeared in the partition directory paths
## root

## |-— single: double (nullable = true)

## |—-— double: double (nullable = true)

## |—— triple: double (nullable = true)

## |—— key: integer (nullable = true)

SEEERGI IS S I, Spark RS 6 % H Y “examples/src/main/r/RSparkSQLExample.R” 34 -

Hive metastore Parquet# % i

% % 5 Hive metastore Parquet® I, 25 T 15 B 1F KM GE, Spark SQLME A 'E H T HParquet3 #7 & , T A
#ZHive SerDe - iX—1T /& spark.sql.hive.convertMetastoreParquet iX ML B IURIEHI), EEOAZFBER -

Hive/Parquet Schemaifi#

MF schema L0 B R, HiveMParquetH 21~ ¥ AN [F] A3
1. Hives2IE R/ NG BURA), TiParquetie K/NE BUEA -
2. HivelA WG 51#ER Znullable, TiParquets W= RIREER -

ETU EJRE, 785 — 1 Hive metastore Parquet ¥5#t it — 1>Spark SQL ParquetZ FIf 5, 47 22 % Hive
metastore schemafS{ %, JHEHNI 41T
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1. ¥ Pschema™ F B & MR — B AL 24 F BRI B T — 8 (AZE =) - WEBFERT BN
HParquethii FIEHEREL, BTl =t R H =L EH -

2. YHEE 5 Hischema s 524 .5 Hive metastore schema™ & X I FBL -
o HHIIEParquet schema™ )7 B R 7E A EE J5 schema 1 £ 75 -
« H H I /EHive metastore schemaH F)F Bt HF1E N nullable - B N 2 5 /5 Hlschema

TUEHE 3T

Spark SQL £%4% f# Parquet TLEUE AR R 1EAE - WSS H T Hive metastore Parquet table¥5#t, B4 ¥t j5 13
fPschemath SHRAFHEA o AR EER M Hive 5L H B SN TE B, AL 4 R FHFEFshHURH E 01 LA R TTEL
5 -

Scala

// spark is an existing SparkSession
spark.catalog.refreshTable ("my_table")

Java

// spark is an existing SparkSession
spark.catalog () .refreshTable ("my_table");

Python

# spark is an existing HiveContext
spark.refreshTable ("my_table™)

Sql

REFRESH TABLE my_table;

[

Parquet?ii & 7] LAfit FH| SparkSession _F ) setConf J7VAEE it FH SQL #EA] ) SET key=value i RIEAL -

JEE# o EX
N
{H

spark.sql.parquet bifadsy AsSttn gl & FJParquet’E = R 5t, i ZImpala, Hivell X Z it 7 ) Spark SQL, =
5 Parquet schemalsf & AN X 4 Z i HIEIEFIF A & - X1 FRiIHA & IfSpark SQLIE —
FHHETE S F AT R AL, DIRAE RS-

spark.sql.parquet imt96As Tinf&Ranypet &= = 2 5t, 77 7 & ImpalafiHive, TEK [ EL 7 BINTI6 - iX P FRiR &
IfSpark SQLKFINTOOE IR T Al timestamp, LAFEZE RS -
spark.sql.parquet cache MethddRarquet schema TTETE 2% 77 - 7] IR B 1R SETETEE -

spark.sql.parquet c@mipressivi Radquet L I, R E EAE RIS - FIEXHIES: uncompressed, snappy,
gzip, 1zo

spark.sql.parquet fitrexP BT/ true ] 5 F Parquetid JE 7 NTELIL
spark.sql.hive.converaMetaStorcBaryfdse, Spark SQLFF{# FiHive SerDe, [ A~& N % HParquet tables X +F
spark.sql.parquet mialge$chiefa’l Ntrue, FF 2 ParquetRIEIRFF & & A EHE L1 Aschema, &N, ML
I B schema,  ANARICETLE S, TIBAENLE I — D8R )
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JSON Datasets

Scala

Spark SQLF] LA H Zh#E 5 ISONEHE £ Hischema f R H iM% — 1> Dataset[Row] - iX Pz # Al LALFE— 1>
& String FYRDDEL—~JSON 3L 14 L 15 FH Spark Session.read.json() & 5EAY -

FERL AERjson TR HER ST AR — N B AL TSONSUE: o JISONSUHFI R — 1T 6 & — AL ~ 52
HERAIISONS 5 o Rl — NFHLAIZ AT son SUHF 2 2 BRI -

// Primitive types (Int, String, etc) and Product types (case classes) encoders are
// supported by importing this when creating a Dataset.
import spark.implicits._

// A JSON dataset 1is pointed to by path.

// The path can be either a single text file or a directory storing text files
val path = "examples/src/main/resources/people. json"

val peopleDF = spark.read. json (path)

// The inferred schema can be visualized using the printSchema () method
peopleDF .printSchema ()

// root
// |-— age: long (nullable = true)
// |-— name: string (nullable = true)

// Creates a temporary view using the DataFrame
peopleDF.createOrReplaceTempView ("people™)

// SQOL statements can be run by using the sqgl methods provided by spark
val teenagerNamesDF = spark.sqgl ("SELECT name FROM people WHERE age BETWEEN 13 AND 19")
teenagerNamesDF . show ()

A +
// | name]|
V2 S +
// |Justin]
A +

// Alternatively, a DataFrame can be created for a JSON dataset represented by
// a Dataset [String] storing one JSON object per string
val otherPeopleDataset = spark.createDataset (

"t {"name":"Yin", "address": {"city":"Columbus", "state":"Ohio"}}""" :: Nil)
val otherPeople = spark.read.json (otherPeopleDataset)
otherPeople.show ()

SEREIRFI LSS L Spark Y56 & H Y “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
-

Java

Spark SQL A LL H B#E S JSON £HEH ) schema 1 HRFHANEH — 1 Dataset<Row>. iXFHFEHE AT DIAE— M
& String FYRDDEL—~JSON L {4 15 FH Spark Session.read.json() & 5EAY -

FER, AERjson TR HER ST AR — N B AL TSONSUA: o JSONSUHFI R — 1T 06 & — AL ~ 52
HERIISONR 5 - Rl — DH LA Z AT son SUHFEEH SN ER I -
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import org.apache.spark.sqgl.Dataset;
import org.apache.spark.sql.Row;

// A JSON dataset is pointed to by path.
// The path can be either a single text file or a directory storing text files
Dataset<Row> people = spark.read().json("examples/src/main/resources/people. json");

// The inferred schema can be visualized using the printSchema () method
people.printSchema () ;

// root
// |-— age: long (nullable = true)
// |-— name: string (nullable = true)

// Creates a temporary view using the DataFrame
people.createOrReplaceTempView ("people");

// SQL statements can be run by using the sgl methods provided by spark
Dataset<Row> namesDF = spark.sgl ("SELECT name FROM people WHERE age BETWEEN 13 AND 19
=");

namesDF . show () ;

A +
// | name|
/) A= +
// [|Justin]
A +

// Alternatively, a DataFrame can be created for a JSON dataset represented by
// a Dataset<String> storing one JSON object per string.
List<String> jsonData = Arrays.asList (
"{\"name\":\"Yin\",\"address\": {\"city\":\"Columbus\", \"state\":\"Ohio\"}}");

Dataset<String> anotherPeopleDataset = spark.createDataset (jsonData, Encoders.
STRING()) ;

Dataset<Row> anotherPeople = spark.read().json(anotherPeopleDataset);
anotherPeople.show () ;

/) Fmmmm—————— F———t

// address |name |

A Fo———t

// | [Columbus,Ohio] | Yin]|

/) A F————t

SERERFI S5 WL Spark JEHS 62 H1 ) “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java”
A

Python

Spark SQLF] LA H B/j#E 5:ISONE I 8 Hischema it HAF H 1 — 1> DataFrame - iXFEEH#EA] LIFE—1~JSONIC
14 | {5 i SparkSession.read.json &R, «

FER, AEH json SUHFFRAEAISTIAF AR — > B2 JSON SUHF - JSON SUPF R —AT 4058 & — 1AL ~
STEAMAIISONN G - Hit, —DHEMAIZ Tjson IR 2 N8R -

# spark is from the previous example.
sc = spark.sparkContext

# A JSON dataset is pointed to by path.

# The path can be either a single text file or a directory storing text files
path = "examples/src/main/resources/people. json"

peopleDF = spark.read. json (path)
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# The inferred schema can be visualized using the printSchema () method
peopleDF .printSchema ()

# root
# |-— age: long (nullable = true)
# |—-— name: string (nullable = true)

# Creates a temporary view using the DataFrame
peopleDF.createOrReplaceTempView ("people™)

# SQL statements can be run by using the sqgl methods provided by spark
teenagerNamesDF = spark.sqgl ("SELECT name FROM people WHERE age BETWEEN 13 AND 19")
teenagerNamesDF . show ()

# oF———— +
# | name|
# A +
# |Justin]|
# Fm——— +

# Alternatively, a DataFrame can be created for a JSON dataset represented by
# an RDD[String] storing one JSON object per string

jsonStrings = ['{"name":"Yin", "address":{"city":"Columbus", "state":"Ohio"}}"]
otherPeopleRDD = sc.parallelize (jsonStrings)

otherPeople = spark.read. json (otherPeopleRDD)

otherPeople.show ()

I F————t
# address |name|
# oA F———t
# | [Columbus,Ohio] | Yin|
# oFmm e F———t

SEEERGI TS S W, Spark RS 6 % H #Y “examples/src/main/python/sql/datasource.py” 3 {4 -
R

Spark SQL can automatically infer the schema of a JSON dataset and load it as a DataFrame. using the read.json()
function, which loads data from a directory of JSON files where each line of the files is a JSON object.

Note that the file that is offered as a json file is not a typical JSON file. Each line must contain a separate, self-contained
valid JSON object. For more information, please see JSON Lines text format, also called newline-delimited JSON.

For a regular multi-line JSON file, set a named parameter multiLine to TRUE.

# A JSON dataset 1is pointed to by path.

# The path can be either a single text file or a directory storing text files.
path <- "examples/src/main/resources/people.json"

# Create a DataFrame from the file(s) pointed to by path

people <- read.json (path)

# The inferred schema can be visualized using the printSchema () method.
printSchema (people)

## root
## |-— age: long (nullable = true)
## |—-— name: string (nullable = true)

# Register this DataFrame as a table.
createOrReplaceTempView (people, "people')

# SQOL statements can be run by using the sgl methods.
teenagers <- sql ("SELECT name FROM people WHERE age >= 13 AND age <= 19")
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head (teenagers)
## name
## 1 Justin

SERIRGFI LSS L Spark YRS €% H /Y “examples/src/main/t/RSparkSQLExample.R” 3 4: -
Sql

CREATE TEMPORARY VIEW jsonTable
USING org.apache.spark.sql. json
OPTIONS (
path "examples/src/main/resources/people. json"

)

SELECT  FROM jsonTable

Hive Tables

Spark SQL 18 3 #F M Apache Hive 5 £ - 81, T Hive KW KL, XEARBZHE &5 EBIAW
Spark ZATHRAH o 405 fEclasspath FACE T HivelKfifi, AL 4 Spark & HElMEEAT- £, Hive Kt
DR T A B worker 9 5. E L, A A0 B ] Hive W FIAUE T 17 Z 45 0] Hive £ 3L S F514L
JZ(SerDes) -

Hivelit & /2183 FF hive-site.xml, core-site.xml(F] T % 2 HC &)L hdfs-site. xml(F T HDFS o &) A4 E £
conf/ HEK FRFERA] -

WRZEEH Hive, MRIDATZE LB — 1 SCFF Hive 1 SparkSession, FELIEEREE— 17 A LAY Hive metastore, 3
¥ Hive serdes PLJ Hive F 7 B € K%L - R P igH %3530 % Hive AR W] LUS FHive SCRF - W15RIX
H1E hive-sitexml JLHFHELE, Spark NHEFEEIZE, L N2 BEI{EZETH X T Al — 1 metastore_db
H &I A% — 1 spark.sql.warehouse.dir BLE Y « BRIMEZ 2 B B 3% T Y spark-warehouse HERHIHE - 1F
ERE: M Spark 2.0.0 AN F U5, hive-site.xml [ hive.metastore.warehouse.dir &£t 225K T, /R 7] LL#FE A
spark%sql.warehouse.dir K8 E CEPEIEERBOIAFEENE - /R fE0TH 245 I8 5hSpark B FH AR P 1Y) A 7 I
FTENR -

Scala

import java.io.File

import org.apache.spark.sql.Row
import org.apache.spark.sql.SparkSession

case class Record (key: Int, value: String)

// warehouseLocation points to the default location for managed databases and tables
val warehouselLocation = new File ("spark-warehouse") .getAbsolutePath

val spark =
.builder ()
.appName ("Spark Hive Example")
.config ("spark.sqgl.warehouse.dir", warehouseLocation)
.enableHiveSupport ()
.getOrCreate ()

SparkSession

import spark.implicits._
import spark.sql

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

// Queries are expressed in HiveQL
sgl ("SELECT % FROM src") .show()

A e +
// |key| valuel
N e +
// 1238|val_238]
// | 86 val_86]
// |311]|val_311]
/7

// Aggregation queries are also supported.
sgl ("SELECT COUNT (x) FROM src") .show ()

/) A +
// |count (1) |
/) Am—————— +
/7 500 |
A +

// The results of SQL queries are themselves DataFrames and support all normal,
—functions.
val sglDF = sqgl ("SELECT key, value FROM src WHERE key < 10 ORDER BY key")

// The items in DataFrames are of type Row, which allows you to access each column by,
—ordinal.
val stringsDS = sglDF.map {
case Row(key: Int, value: String) => s"Key: skey, Value: Svalue"
}
stringsDS.show ()

Y +
/7 value|
S/ A ——— +

// You can also use DataFrames to create temporary views within a SparkSession.
val recordsDF = spark.createDataFrame ((l to 100) .map (i => Record(i, s"val 5i")))
recordsDF.createOrReplaceTempView ("records")

// Queries can then join DataFrame data with data stored in Hive.
sgl ("SELECT % FROM records r JOIN src s ON r.key = s.key").show()

N e e +
// |key| valuel|key| value]
A e F——t———— +
// 2| val_2] 2| val_2]
// | 4] val_4| 4| val_4]
// | 5] val_5| 5] val_5]
//

SERERFI 5 WL Spark JEHS 6% 1 Y “examples/src/main/scala/org/apache/spark/examples/sql/hive/SparkHiveExample.scala”
B

Java
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import java.io.File;

import java.io.Serializable;
import java.util.ArrayList;
import java.util.List;

import org.apache.spark.api.java.function.MapFunction;
import org.apache.spark.sqgl.Dataset;

import org.apache.spark.sql.Encoders;

import org.apache.spark.sql.Row;

import org.apache.spark.sql.SparkSession;

public static class Record implements Serializable {
private int key;
private String value;

public int getKey () {
return key;

public void setKey (int key) {
this.key = key;

public String getValue () {
return value;

public void setValue (String value) {
this.value = value;

// warehouseLocation points to the default location for managed databases and tables
String warehouselocation = new File ("spark-warehouse") .getAbsolutePath();
SparkSession spark = SparkSession

.builder ()

.appName ("Java Spark Hive Example")

.config("spark.sqgl.warehouse.dir", warehouseLocation)

.enableHiveSupport ()

.getOrCreate();

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

="

// Queries are expressed in HiveQL
spark.sqgl ("SELECT » FROM src") .show();

/) At +
// |key| wvalue]
A e +
// 1238|val_238]
// | 86| val_86]
// |311|val_311]
//

// Aggregation queries are also supported.
spark.sqgl ("SELECT COUNT (x) FROM src") .show();
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// |count (1) |

N +
! 500 |/
Y +

// The results of SQL queries are themselves DataFrames and support all normal_,
—functions.
Dataset<Row> sqlDF = spark.sqgl ("SELECT key, value FROM src WHERE key < 10 ORDER BY key

")

// The items in DataFrames are of type Row, which lets you to access each column by,
—ordinal.
Dataset<String> stringsDS = sglDF.map (
(MapFunction<Row, String>) row —-> "Key: " + row.get (0) + ", Value: " + row.get(l),
Encoders.STRING()) ;
stringsDS.show () ;

A +
/7] value|
N +

// |Key: 0, Value: val_0]
// |Key: 0, Value: val_0]
// |Key: 0, Value: val_0]|
//

// You can also use DataFrames to create temporary views within a SparkSession.
List<Record> records = new ArrayList<>();
for (int key = 1; key < 100; key++) {

Record record = new Record() ;

record.setKey (key) ;

record.setValue ("val_" + key);

records.add (record) ;
t
Dataset<Row> recordsDF = spark.createDataFrame (records, Record.class);
recordsDF.createOrReplaceTempView ("records") ;

// Queries can then join DataFrames data with data stored in Hive.
spark.sgl ("SELECT » FROM records r JOIN src s ON r.key = s.key").show();

A e F———t——— +
// |key| valuel|key| value]
/) Fm——t————— e +
// 1 21 val_2] 2] val_2]
// | 2] val_2| 2] val 2]
// 1 4] val_4| 4] val 4]
/7

SEEEORG IS S I, Spark Y55 62 H #Y “examples/src/main/java/org/apache/spark/examples/sql/hive/JavaSparkHiveExample.java”
X

Python

from os.path import expanduser, Jjoin, abspath

from pyspark.sqgl import SparkSession
from pyspark.sql import Row

# warehouse_location points to the default location for managed databases and tables
warehouse_location = abspath('spark-warehouse')
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spark = SparkSession \
.builder \
.appName ("Python Spark SQL Hive integration example") \
.config("spark.sqgl.warehouse.dir", warehouse_location) \
.enableHiveSupport () \
.getOrCreate ()

# spark is an existing SparkSession
spark.sqgl ("CREATE TABLE IF NOT EXISTS src (key INT, value STRING) USING hive")
spark.sqgl ("LOAD DATA LOCAL INPATH 'examples/src/main/resources/kvl.txt' INTO TABLE src

t_}")

# Queries are expressed in HiveQL
spark.sqgl ("SELECT = FROM src") .show ()
Fo——t—————— +

lkey| value/

1238 |val_238]
| 86| val_86]/
[311)val_311]

H o HH R R R R

# Aggregation queries are also supported.
spark.sqgl ("SELECT COUNT (%) FROM src") .show()

# o +
# |count (1) ]
# oA +
# | 500 |/
# oFm—————— +

# The results of SQL queries are themselves DataFrames and support all normal,
—functions.
sqglDF = spark.sqgl ("SELECT key, value FROM src WHERE key < 10 ORDER BY key")

# The items in DataFrames are of type Row, which allows you to access each column by,
—ordinal.
stringsDS = sqglDF.rdd.map (lambda row: "Key: 2d, Value: $s" % (row.key, row.value))
for record in stringsDS.collect():
print (record)
# Key: 0, Value: val_0
# Key: 0, Value: val_0
# Key: 0, Value: val_0
#

# You can also use DataFrames to create temporary views within a SparkSession.

Record = Row ("key", "value")

recordsDF = spark.createDataFrame ([Record(i, "val_ " + str(i)) for i in range(l, 101)1])
recordsDF .createOrReplaceTempView ("records")

# Queries can then join DataFrame data with data stored in Hive.
spark.sql ("SELECT % FROM records r JOIN src s ON r.key = s.key").show()

/ 2| val_2| 2] val_2]
| 4] val_4| 4| val_4]
[ 5] val_5] 5| val_5]

S W H R W W R
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SERIRFI LSS L Spark YRS €% H /Y “examples/src/main/python/sql/hive.py” S -
R

When working with Hive one must instantiate SparkSession with Hive support. This adds support for finding tables in
the MetaStore and writing queries using HiveQL.

# enableHiveSupport defaults to TRUE

sparkR.session (enableHiveSupport = TRUE)

sgl ("CREATE TABLE IF NOT EXISTS src (key INT, value STRING) USING hive")

sgl ("LOAD DATA LOCAL INPATH 'examples/src/main/resources/kvl.txt' INTO TABLE src")

# Queries can be expressed in HiveQL.
results <- collect (sgl ("FROM src SELECT key, value"))

SERORFI LIS S L Spark A% 6 & H /Y “examples/src/main/t/RSparkSQLExample. R” 34

Specifying storage format for Hive tables

When you create a Hive table, you need to define how this table should read/write data from/to file system, i.e. the
“input format” and “output format”. You also need to define how this table should deserialize the data to rows, or
serialize rows to data, i.e. the “serde”. The following options can be used to specify the storage format(“serde”, “input
format”, “output format”), e.g. CREATE TABLE src(id int) USING hive OPTIONS (fileFormat ‘parquet’). By default,
we will read the table files as plain text. Note that, Hive storage handler is not supported yet when creating table, you

can create a table using storage handler at Hive side, and use Spark SQL to read it.

JETE# RS

fileFormat A fileFormat is kind of a package of storage format specifications, including “serde”, “input for-
mat” and “output format”. Currently we support 6 fileFormats: ‘sequencefile’, ‘rcfile’, ‘orc’, ‘par-
quet’, ‘textfile’ and ‘avro’.

inputFormat, | These 2 options specify the name of a corresponding InputFormat and OutputFormat class as

outputFor- a string literal, e.g. org.apache.hadoop.hive.ql.io.orc.OrcInputFormat. These 2 options must be
mat appeared in pair, and you can not specify them if you already specified the fileFormat option.
serde This option specifies the name of a serde class. When the fileFormat option is specified, do not

specify this option if the given fileFormat already include the information of serde. Currently
“sequencefile”, “textfile” and “rcfile” don’t include the serde information and you can use this
option with these 3 fileFormats.

fieldDelim, These options can only be used with “textfile” fileFormat. They define how to read delimited files
escapeDe- into rows.

lim,
collection-
Delim, map-
keyDelim,
lineDelim

All other properties defined with OPTIONS will be regarded as Hive serde properties.

5 AR FIHive Metastore®

Spark SQL*Hivefk B ) — 13 Fimt & 7] LA Hive metastore#H /738 H., X 15 Spark SQLA] LA [A]Hive # A
TCEUE - MSpark 1.4.00RAFF 45, @i T AR AOBCE, Spark SQL— 4™ fAf B 1Y) 3% il 4 13 AR 4 T LU
KA F AR A [ Hive metastore - E&, ANE T U717 metastore I Hives& T 4 MUAS, Spark SQL A FRER A
Hive 1.2.1 iRAHATIR1E, H B X IR P —LE2R T NEHAT (serdes, UDFs, UDAFs%%)
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N TG T AT R SR E B TR R ST AU A Hive ilUA:

BTE# BOAE EBY

spark.sql.hive.metastore.version 1.2.1 Version of the Hive metastore.
Available options are 0.12.0 through
1.2.1.

spark.sql.hive.metastore.jars builtin

Location of the jars that

should be used to in-

stantiate the HiveMeta-

storeClient. This prop-

erty can be one of three

options:
builtin Use Hive 1.2.1, which
is bundled with the Spark as-
sembly when -Phive is enabled.
When this option is chosen,
spark.sql.hive.metastore.version
must be either 1.2.1 or not defined.
maven Use Hive jars of specified
version downloaded from Maven
repositories.  This configuration
is not generally recommended for
production deployments. A class-
path in the standard format for the
JVM. This classpath must include
all of Hive and its dependencies,
including the correct version of
Hadoop. These jars only need to be
present on the driver, but if you are
running in yarn cluster mode then
you must ensure they are packaged
with your application.

spark.sql.hive.metastore.sharedPrefixescom.mysql.jdbc, org.postgresql, | A comma separated list of class pre-
com.microsoft.sqlserver, ora- | fixes that should be loaded using the
cle.jdbc classloader that is shared between

Spark SQL and a specific version of
Hive. An example of classes that
should be shared is JDBC drivers
that are needed to talk to the meta-
store. Other classes that need to be
shared are those that interact with
classes that are already shared. For
example, custom appenders that are
used by log4;.

spark.sql.hive.metastore.barrierPrefixes(empty) A comma separated list of class
prefixes that should explicitly be
reloaded for each version of Hive
that Spark SQL is communicat-
ing with. For example, Hive
UDFs that are declared in a prefix
that typically would be shared (i.e.
org.apache.spark.*).
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JDBC To Other Databases

Spark SQLH 4% — 1> DL FHIDBC I H & £ A 132 BUCE 48 IO B85 HB  - 1% D) g % A6 T FHJdbeRDD,
T BIIR B 45 R & —-DataFrame, ﬁ‘ﬁ?'fSpark SQLAH DataFrame/b ¥ & B, H A1 H B E IR IR 317 R B #
YE - IDBCEUIRE I AEJavafiPython T AR RARE B, RN ATEH P #EME— 1 ClassTag. (FE, X Spark
SQL JDBC server/~[F], Spark SQL JDBC server f1F H & B FHFE 7 1 F Spark SQLIUVIT & 1))

B, VRFEFEAE Spark classpath H 6L & % N4 % 1) IDBC driver - ffI41, 8T M Spark Shell 72! postgres
BARE, (RFESIT FENmL:

bin/spark-shell —--driver-class-path postgresqgl-9.4.1207.jar —--jars postgresgl-9.4.
—1207.Jjar

H 1 {# B Data Sources API, £ R AT AN #E A — 1> DataFrame B Spark SQL IIGH 58 o SCHFRIZEIAN
F.

RS

url The JDBC URL to connect to. The source-specific connection properties may be specified in the URL.
e.g., jdbc:postgresql://localhost/test?user=fred&password=secret

dbtable The JDBC table that should be read. Note that anything that is valid in a FROM clause of a SQL query
can be used. For example, instead of a full table you could also use a subquery in parentheses.

driver The class name of the JDBC driver to use to connect to this URL.

partition- | These options must all be specified if any of them is specified. In addition, numPartitions must be
Column, | specified. They describe how to partition the table when reading in parallel from multiple workers.

lower- partitionColumn must be a numeric column from the table in question. Notice that lowerBound and
Bound, upperBound are just used to decide the partition stride, not for filtering the rows in table. So all rows
upper- in the table will be partitioned and returned. This option applies only to reading.

Bound

numPar- | The maximum number of partitions that can be used for parallelism in table reading and writing. This
titions also determines the maximum number of concurrent JDBC connections. If the number of partitions to

write exceeds this limit, we decrease it to this limit by calling coalesce(numPartitions) before writing.
fetchsize | The JDBC fetch size, which determines how many rows to fetch per round trip. This can help perfor-
mance on JDBC drivers which default to low fetch size (eg. Oracle with 10 rows). This option applies
only to reading.

batchsize | The JDBC batch size, which determines how many rows to insert per round trip. This can help perfor-
mance on JDBC drivers. This option applies only to writing. It defaults to 1000.

isola- The transaction isolation level, which applies to current connection. It can be one of NONE,
tion- READ_COMMITTED, READ_UNCOMMITTED, REPEATABLE READ, or SERIALIZABLE,
Level corresponding to standard transaction isolation levels defined by JDBC’s Connection object, with de-

fault of READ_UNCOMMITTED. This option applies only to writing. Please refer the documentation
in java.sql.Connection.

truncate | This is a JDBC writer related option. When SaveMode.Overwrite is enabled, this option causes Spark
to truncate an existing table instead of dropping and recreating it. This can be more efficient, and
prevents the table metadata (e.g., indices) from being removed. However, it will not work in some
cases, such as when the new data has a different schema. It defaults to false. This option applies only
to writing.

cre- This is a JDBC writer related option. If specified, this option allows setting of database-specific table
ateTableOp-and partition options when creating a table (e.g., CREATE TABLE t (name string) ENGINE=InnoDB.).
tions This option applies only to writing.

cre- The database column data types to use instead of the defaults, when creating the table. Data type
ateTableColunfermation should be specified in the same format as CREATE TABLE columns syntax (e.g: “name
nTypes CHAR(64), comments VARCHAR(1024)”). The specified types should be valid spark sql data types.
This option applies only to writing.
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Scala

// Note: JDBC loading and saving can be achieved via either the load/save or jdbc,,
—methods
// Loading data from a JDBC source
val jdbcDF = spark.read
.format (" jdbc")
.option ("url", "jdbc:postgresgl:dbserver")
.option ("dbtable", "schema.tablename")
.option ("user", "username")
.option ("password", "password")
.load()

val connectionProperties = new Properties ()
connectionProperties.put ("user", "username")
connectionProperties.put ("password", "password")
val jdbcDF2 = spark.read
.jdbc ("jdbc:postgresqgl:dbserver", "schema.tablename", connectionProperties)

// Saving data to a JDBC source

jdbcDF .write
.format (" jdbc™)
.option ("url", "jdbc:postgresgl:dbserver")
.option ("dbtable", "schema.tablename")
.option ("user", "username")
.option ("password", "password")
.save ()

jdbcDF2.write
.jdbc ("jdbc:postgresgl:dbserver", "schema.tablename", connectionProperties)

// Specifying create table column data types on write

jdbcDF .write
.option ("createTableColumnTypes", "name CHAR(64), comments VARCHAR (1024)")
.jdbc ("jdbc:postgresgl :dbserver", "schema.tablename", connectionProperties)

SERERFI S5 WL Spark JEHS 6 % H1 Y “examples/src/main/scala/org/apache/spark/examples/sql/SQLDataSourceExample.scala”
A

Java

// Note: JDBC loading and saving can be achieved via either the load/save or jdbc,

—methods

// Loading data from a JDBC source

Dataset<Row> jdbcDF = spark.read()

.format ("jdbc")

.option ("url", "jdbc:postgresqgl:dbserver")

.option ("dbtable", "schema.tablename")
(
(

.option ("user", "username")
.option ("password", "password")
.load () ;

Properties connectionProperties = new Properties();
connectionProperties.put ("user", "username");
connectionProperties.put ("password", "password");
Dataset<Row> jdbcDF2 = spark.read()
.jdbc ("jdbc:postgresgl :dbserver", "schema.tablename", connectionProperties);

// Saving data to a JDBC source
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jdbcDF .write ()

.format ("jdbc")
.option ("url", "jdbc:postgresgl:dbserver")
.option ("dbtable", "schema.tablename")
.option ("user", "username")
.option ("password", "password")
.save () ;

jdbcDF2.write ()
. jdbc ("Jjdbc:postgresgl:dbserver", "schema.tablename", connectionProperties);

// Specifying create table column data types on write

jdbcDF .write ()
.option("createTableColumnTypes", "name CHAR(64), comments VARCHAR (1024)")
.jdbc ("jdbc:postgresqgl :dbserver", "schema.tablename", connectionProperties);

SERERFI S5 WL Spark JEHS 622 H1 ) “examples/src/main/java/org/apache/spark/examples/sql/JavaSQLDataSourceExample.java”
B

Python

# Note: JDBC loading and saving can be achieved via either the load/save or jdbc,
—methods
# Loading data from a JDBC source
jdbcDF = spark.read \
.format ("jdbc") \
.option ("url", "jdbc:postgresqgl:dbserver") \
.option ("dbtable", "schema.tablename") \

.option("user", "username") \
.option ("password", "password") \
.load()

jdbcDF2 = spark.read \
. jdbc ("jdbc:postgresgl :dbserver", "schema.tablename",
properties={"user": "username", "password": "password"})

# Saving data to a JDBC source

jdbcDF.write \
.format ("jdbc") \
.option("url", "jdbc:postgresqgl:dbserver") \
.option("dbtable", "schema.tablename") \

.option ("user", "username") \
.option ("password", "password") \
.save ()

jdbcDF2.write \
. jdbc ("jdbc:postgresgl :dbserver", "schema.tablename",
properties={"user": "username", "password": "password"})

# Specifying create table column data types on write
jdbcDF.write \
.option("createTableColumnTypes", "name CHAR(64), comments VARCHAR(1024)") \
. jdbc ("jdbc:postgresgl :dbserver", "schema.tablename",
properties={"user": "username", "password": "password"})

FERERI IS5 W, Spark TS G ZEH1 ) “examples/src/main/python/sql/datasource.py” S
R
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# Loading data from a JDBC source
df <- read.jdbc("jdbc:postgresgl:dbserver", "schema.tablename", user = "username",
—password = "password")

# Saving data to a JDBC source
write.jdbc (df, "jdbc:postgresqgl:dbserver", "schema.tablename", user = "username",
—password = "password")

SERERFI IS5 W, Spark YRS G ZEH ) “examples/src/main/r/RSparkSQLExample.R” 3L -
Sql

CREATE TEMPORARY VIEW jdbcTable
USING org.apache.spark.sql. jdbc
OPTIONS (
url "jdbc:postgresqgl:dbserver",
dbtable "schema.tablename",
user 'username',
password 'password'

)

INSERT INTO TABLE jdbcTable
SELECT  FROM resultTable

Troubleshooting

o TEclient sessionlh & T 5 Hexecutor L., JDBCHX 5 %5 2K &6 71 Xf /5 Bh K o # #8 7] WL - iX &
HJavafi|DriverManagerK fEFT HF — M EEZ I &M — 1220 E, XS 28 T TEshE
IS AR LR A SR BN g o —FTE S T VAR B 2T E worker 7 A _E ficompute_classpath.sh LA
ERI B g jar i -

. f%ﬁlﬁ%’ﬁﬁ FeinH2, SAEFTE AW HLARE - 7ESpark SQLA /R 75 218 F K 5 R 5| HiX L4
R o

1.3.4 HEEAM
KT — T E R ISparkiESS, T LUSEERB N B A7 5L IF S — LR s TR L F R -

BRI N

B33 8 F spark.cacheTable(“tableName”) % dataFrame.cache() 77 i%, Spark SQL ] L5 F —Fh [N 77 51 77 i %
R ER - HESpark SQL AL ERF, HH H BhABEAELE, D/ MU &5 FFGCHE 77 - /RAT LA
YA spark.uncacheTable(“tableName”) 77 {EMH BRI AEH 1% -

W AFBLE P LU#H SparkSession 2K H 1] setConf J7 ¥ ABAESQLIEA]HIE1T SET key=valuefii &K 5EAL -

BEA B | &X
N
{I=]
spark.sql.inMemoryColumharStoradl iapeeshitdue, Spark SQLFF & FE T BT EdE B oh i h & —F % FE—Fh
JE4E505 77 = -
spark.sql.inMemoryColumhatS00fg& Rltehisizg 7 L LT K /1N - B BFERT, AR K Nl DI | i
mfﬁﬂﬁﬂ FRREHEZR, HEFH2HR00M (Out Of Memory) FXES -
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He B Bk

NI BT AT DA SRR AT A PR RE - BEE Spark B B HUITBORARZ I LRI, 53X SR TR AR
RATRAS A T RE 2 LB

&% MmO EX

H

spark.sql.files|mi:BPATTRGBIEE 1 B 73 X AT A P K7 T 3L
(128
MB)

spark.sql.files|ope¢AERAnBY ST A I G E AR, R FE— N HEEHMNF T ECRENE - SFE 17 KE
(4 ANZA I RIHBE S o m Al BEAF, SXRE AIE /NSO 93 IR B R S0 93 X R
MB) (GEBR ).

spark.sql.autoBi6HRSZAOHTIES I 1~ 7 7£ 11T join BETERTRERS | & 25 P B worker 17 o i KF 10 K
10 AN BRERXMEREN -1 TLEHTE . EE, RS CRCA
MB) j&47 T ANALYZE TABLE <tableName> COMPUTE STATISTICS noscan fii 4 [{JHive
Metastore 3% o

spark.sql.shuffl@partitiond™ T &join=i R & B EIRYE (shuffle) EHRIT AT/ X EL -

1.3.5 7= SQL 5%

1B f# H JDBC/ODBCE & i & 17#: 0, Spark SQLiL AT LIMERN — P A EIH G2 . ZEXFET, i
FH P e AR P 7] LB TSQLAE R B 5 Spark SQLAC B, AT Z 405 (E AT

5&4T Thrift JDBC/ODBC fIR55%%

iX B SZ I B Thrift JDBC/ODBC serverf B T'Hive 1.2.1 R 78 H B HiveServer2 - /R A LA {it F Spark =} & Hive
1.2.1 B fbeeline I 2R 35X 1 IDBC server »

ZLJS3IIDBC/ODBC server, 7 2efESpark %% H3x TiafT M M4

./sbin/start-thriftserver.sh

XA BERE X ITH bin/spark-submit 72 1T1%ET0, #MII—>FH T $8 EHive & 14 1 —hiveconf &1 « 17 A LA
iZ1T /sbin/start-thriftserver.sh —help H & F FTH ] LT 52851 % - BOINE LN . [EEIHY server K &7
localhost: 10000 F3#EA7 W - VR AT LB E51Z AT, HLAn(E A AR IR 2 2

export HIVE_SERVER2_ THRIFT PORT=<listening-port>
export HIVE_SERVER2 THRIFT BIND_ HOST=<listening-host>
./sbin/start-thriftserver.sh \

--master <master-uri> \

B RSB

./sbin/start-thriftserver.sh \
——hiveconf hive.server2.thrift.port=<listening-port> \
——hiveconf hive.server2.thrift.bind.host=<listening-host> \
--master <master-uri>

HAEVR AT LA beeline il 133X 1> Thrift JDBC/ODBC server:
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’./bin/beeline

FEbeeline 15 F LL T fir £ 1% 2 E|JDBC/ODBC server:

’beeline> !connect jdbc:hive2://localhost:10000

Beeline X R (RHAFIF 2 FIETE - % M, RAEMARAILIF P& F— Z BT . 3
FZ2E, 1ESFEbeeline I HIFER.

¥ hive-site.xml, core-site.xmllA K hdfs-site.xml 34U E ZEconf B 3% T 0] LLZE A Hive L & -
YR AT LU#E FIHive B Y beeline AU .
Thrift JDBC serverit 3 #5381t HTTP £ #i 9% & 1% Thrift RPCIH &, - 1 F T 1 % & R S FHHTTPE R .

hive.server2.transport.mode - Set this to value: http hive.server2.thrift.http.port - HTTP port number fo listen on;
default is 10001 hive.server2.http.endpoint - HTTP endpoint; default is cliservice

T, R EAEHTTPEL S A {8 Fbeelinei® £ £ JIDBC/ODBC server:

beeline> !connect jdbc:hive2://<host>:<port>/<database>?hive.server2.transport.
—mode=http;hive.server2.thrift.http.path=<http_endpoint>

11T Spark SQL CLI

Spark SQL CLLZ — MR TR, Er IEARME S T2 T Hive metastore k55, HH BHIT M am 217 H %0
ABIEIRIER] - {E5: Spark SQL CLITG{. 5 Thrift IDBC serveridi (s -

B A5 Spark SQL CLI, 7] LAFESpark %3 H 3217 N H A4

./bin/spark-sql

F hive-site.xml, core-site.xmllL Khdfs-site. xml3 {4 Al & FEconf H 3% T 7] DL 5¢ AlHivelit & - /R 7] LLiz 1T
Jbin/spark-sql —help KR EUH A LI 51 5% -

1.3.6 TR
Spark SQL M 2.1 iR A2 F2.2 figas

» Spark 2.1.1 introduced a new configuration key: spark.sql.hive.caseSensitivelnferenceMode. It had a default
setting of NEVER_INFER, which kept behavior identical to 2.1.0. However, Spark 2.2.0 changes this set-
ting’s default value to INFER_AND_SAVE to restore compatibility with reading Hive metastore tables whose
underlying file schema have mixed-case column names. With the INFER_AND_SAVE configuration value,
on first access Spark will perform schema inference on any Hive metastore table for which it has not already
saved an inferred schema. Note that schema inference can be a very time consuming operation for tables with
thousands of partitions. If compatibility with mixed-case column names is not a concern, you can safely set
spark.sql.hive.caseSensitiveInferenceMode to NEVER_INFER to avoid the initial overhead of schema infer-
ence. Note that with the new default INFER_AND_SAVE setting, the results of the schema inference are saved
as a metastore key for future use. Therefore, the initial schema inference occurs only at a table’s first access.

Spark SQL M 2.0 fiRA A H] 2.1 iR

» Datasource tables now store partition metadata in the Hive metastore. This means that Hive DDLs such as
ALTER TABLE PARTITION ... SET LOCATION are now available for tables created with the Datasource
APL
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Legacy datasource tables can be migrated to this format via the MSCK REPAIR TABLE command. Migrating legacy
tables is recommended to take advantage of Hive DDL support and improved planning performance. To determine if
a table has been migrated, look for the PartitionProvider: Catalog attribute when issuing DESCRIBE FORMATTED
on the table.

* Changes to INSERT OVERWRITE TABLE ... PARTITION ... behavior for Datasource tables.

In prior Spark versions INSERT OVERWRITE overwrote the entire Datasource table, even when given a partition
specification. Now only partitions matching the specification are overwritten. Note that this still differs from the
behavior of Hive tables, which is to overwrite only partitions overlapping with newly inserted data.

Spark SQL M 1.6 iiRA A F] 2.0 iiA

« SparkSession MI7E 2 Spark FTHITIA R, BT Z 1) SQLContext 1 HiveContext- {E&: T [A] T3
%%, 1) SQLContext 1 HiveContext {J9A PR - AT LA SparkSession K BU—1~#1 [ catalog % - TH )
T AR ZERI 2 I API, U0 listTables, createExternal Table, dropTempView, cacheTable ER#FL 21X HE T -

« Dataset API #1 DataFrame API 317 | Zi— - 7E Scala H, DataFrame 2% i | Dataset[Row]#)— 12U 5|
4, TiJava APH¥ F & W6 DataFrame B#i il Dataset<Row> - Dataset 2R BEHE ML T 58 R AV HIRE (0
map, filter L} groupByKey) W2 T JE58 RV ERHINE (40 select F1 groupBy) - FHT4RiFHHIRA %
2 NE Python F1 R 1B F I—1MFFE, Dataset P& IEANERH THXEE F 89 API- #8/%, DataFrame /595
AT GRFETI S, LR LT X s 5 A B AR e -

« Dataset 1 DataFrame API A unionAll 245538 . union 1t -

« Dataset Fl DataFrame API §* explode ©.4813 K - B3 functions.explode() F] A% & select B flatMap — 2
fiH -

* Dataset | DataFrame API ' registerTempTable &.4514 il H H H createOrReplaceTempView Y. -

Spark SQL M 1.5 WUAFA K E] 1.6 iR

« M Spark 1.6 iU FFR, Thrift server BRIMZIT T2 216 BT, X B IRE & NIDBC/ODBCEZHLH I
H—1r SQLELE FImET BB FE M R NFE DL . RAEaNItl, ZAFRIFRAIR AT DAL o qnR IR E AR E HY 5
2 1E B 2 1T Thrift server, H 75 22 % spark.sql.hive.thriftServer.singleSessionit Wi % & Htrue Rl A « 2
9%, VRt A] 7Espark-defaults.conf 3O R IIIX T, 535 18 1T —conf R H A% #5645 start-thriftserver. sh:

./sbin/start-thriftserver.sh \
——conf spark.sgl.hive.thriftServer.singleSession=true \

* M Spark 1.6.1 FiUEFF16, sparkR 77 [ withColumn J7 ¥ 3 ##[1] DataFrame #13# —%1] 8¢ 4t O F 14 PRAE
[F %) -

* M Spark 1.6 U F 15, LongType ¥t i TimestampType BFJR(E AL A& ZF0E H B A0 PR o A
XA E R T BIVCECHive 1.2 BUAS A MEL{E 2R AL F5#4 5 Timestamp Ty pe X M7 8 LUK 1R B —EL AT 2K
. HEZAT1EZ M SPARK-11724 -

Spark SQL M 1.4 fRAFAHE] 1.5 It

o i FHF5h & B A 77 (Tungsten 5 | 28) FIET A0 DL T #A 2 USRIE RIS B 30 A BORAEB R S FHE -
IX LR AT DL i K spark.sql.tungsten.enabled F{E 15 B i false st [ B 25 -

o BB H Parquet schema &3 - 7] LLFF spark.sql.parquet.mergeSchema AO{E 1% B Ntrue R EFHTFH -
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e Python F X T O M) FFF & o I AE X FH A S SORMRE 5 A A &E, Fl
df[ ‘table.column.nestedField’] - & 173X 1 7 WK & W SR AR B8 24 61 & AE ] S5 5 (ORIUE R E 0 J 22 fif
A RB|5#E CENT@HIAN: table.‘column.with.dots‘.nested) »

o BN B HNEHI XA XIES - 7] LB % E spark.sql.inMemoryColumarStorage. partitionPruning
{E N false RZEFHE -

o NP LFFICHKE B IR #l fdecimal, #H /2, Spark SQLIATE 5 #il FR #il & KK B 73847 - MBigDecimalkf
G Sschemaltf 2 i F (38, 18) X PMAFE - WIRAEDDLF % H 18 E M E B 6
EDecimal(10, 0)-

o TEAERIET A B Timestamp) IRAERE A E lus (FUFP) | AR 1ns (40FF)
o fEsql AEH, FAEINER AT Aldecimal - HiveQL HIMENTARFFAEE -
* SQL/DataFrame PR ELIALTE A PRI N/ NE (FI40: sum vs SUM) -

o JSONEUR IR A2 T B shith i g H At S A2 7 B A8 S (Flan, A2 FiSpark SQLH A Fl| dataset 1
FISCHE) o XFF—PISONFF AT (Fl: TE6ETEHive metastore F AU FITCEIE) . 2 ] LU
REFRESH TABLE jX{~>SQLfii 4 5% HiveContext ] refreshTable /7 {5 RIEH SR E « XF—14>
FRISONEHE LE [ DataFrame, F 7 75 2 H 13X 1 DataFrame, X811 DataFrame 5t 26 & # IS0 H: -

* pySpark Ff*] DataFrame.withColumn 71 3 F¢iG — 1| all 2 & e 24 Fraf [E 571 -

Spark SQL M 1.3 RRA A E] 1.4 iR

DataFrame#(#E i 580
WRIEHA PR, BATRET M TEIE LA (SQLContext.read) FE(HE S H  (DataFrame.write) AT

B~ FEII AP, [FIFRERIAPL (W0: SQLCOntext.parquetFile, SQLContext.jsonFile) *Ri# &K 7+

G 5% SQLContext.read ( Scala, Java, Python ) #1 DataFrame.write ( Scala, Java, Python ) FIEEZ {5 E., 2% APIL
=R

DataFrame.groupBy{# & 43¢ )5
RIEA RS, 182 T DataFrame.groupBy().agg O FIBR AT, Ht2& 7E 1R [A] K DataFrame 45 5 H OR BE 47

AR - WRIRIBRFFLIRAF TR, 7] LLKfspark.sql.retainGroupColumns 1% & Hfalse -

Scala

// In 1.3.x, in order for the grouping column "department" to show up,
// it must be included explicitly as part of the agg function call.
df .groupBy ("department") .agg ($"department”, max ("age"), sum("expense"))

// In 1.4+, grouping column "department" is included automatically.
df.groupBy ("department") .agg (max ("age"), sum("expense"))

// Revert to 1.3 behavior (not retaining grouping column) by:
sglContext.setConf ("spark.sqgl.retainGroupColumns", "false")

Java

// In 1.3.x, 1in order for the grouping column "department" to show up,
// it must be included explicitly as part of the agg function call.
df .groupBy ("department") .agg (col ("department"), max("age"), sum("expense"));
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// In 1.4+, grouping column "department" is included automatically.
df.groupBy ("department") .agg (max ("age"), sum("expense"));

// Revert to 1.3 behavior (not retaining grouping column) by:
sglContext.setConf ("spark.sgl.retainGroupColumns", "false");

Python

import pyspark.sql.functions as func

# In 1.3.x, in order for the grouping column "department" to show up,
# it must be included explicitly as part of the agg function call.
df .groupBy ("department") .agg (df ["department"], func.max("age"), func.sum("expense"))

# In 1.4+, grouping column "department" is included automatically.
df .groupBy ("department") .agg (func.max ("age"), func.sum("expense"))

# Revert to 1.3.x behavior (not retaining grouping column) by:
sglContext.setConf ("spark.sgl.retainGroupColumns", "false")

Behavior change on DataFrame.withColumn

144 2 Bij, DataFrame.withColumn() 2 S HE8—7%1 . fFEDataFrame%s 5 18 E & T B =E RN — 17
Ik, B AR T RIS IREIF - M 1L4RRA 1R, DataFrame.withColumn() SZH¢#3 — M FEE
ZANE B WY R E A [F 44 PRI -

FE: XA HE HENS Scala APIL ANETXS PySpark 1 SparkR -

Spark SQL M 1.0-1.2 fRAF- 23] 1.3 fRA

Spark 1.3 A& F A1 £ 45 T Spark SQLI Alpha 3% 7 HAE N H A g —ER 5 T A TE A BIAPLE 8 T E 3 -
MSpark 1.30RAFF15E, Spark SQLRFHEHE1.x R H T & 1 ﬁ)f(zl—‘lél’] HHHIFRE o X DI ERIENERE E
HARMENAFEE (FIU0: DeveloperAPI B Experimental) HJAPI -

SchemaRDDE fii 4 yDataFrame

TH2 #Spark SQL 1.3/5, MK ST EF & KM 2Z SchemaRDD (44 7 DataFrame - 2 Ji7 A
fZDataFrame /N ff H#4%A TRDD, &8 B O 1S HLR #& SERDD A $2 4L (1) 48 K 22 £ Dh 6E - i ok 6
xdd J71% DataFrame {598 °] LA #2 A RDD -

7EScalafH — 1> M SchemaRDD#!| DataFrame F{) 28 T 51| 2 SR A (i 3L LL 0 FH 37 5t T AR AR 2 - (BT IREIH
FERSH 2 FIDataFrame - JavaflIPython FH P AT ZEUALHS -

Zi—JavafiScala API

Spark 1.3 Z Hi FJRR A& F1 7 W 1 B fJavait & K (JavaSQLContext F1 JavaSchemaRDD) 7] DL B
St #| Scala API. Spark 1.3k 2% 'HJava APIfIScala APLH 1T T 4t — - W FiE & W H 7 # N % {#
FISQLContextflIDataFrame - 18 7 15 (ﬂ?ﬁﬂ%%‘ﬁ%@*&ﬁﬁﬁﬂ”ln SRR (Fn: 5 Array R
gﬁ%?%ﬁﬁ@%é\ o HEAEN N EEANEE (Flan: HEmapsH HTEE) |, WS FHEEE
Y o
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T, FEBR T Javafi G IR UAPL - Scala 1 Java B FF &R 1% 15 F org.apache.spark.sql.types £ 71 )RR GmFE =
HiF#IA schema -

B 1 R 2 e M BRI (1 Bt X Scala)

Spark 1.3f% A 2 Hif AI1R £ /R B LA #F LL import sqlContext._ W& AIVE N T3k, X FES 5] AsqlContextH FTH B
o 7ESpark 1.3 A FAIFEE T RDDE!DataFrame FORE =0EE L, R H B U E SQLContext A B — 1% 52
Ho HPIIERIZIXHES: import sqlContext.implicits._

Bah, BEER I R EE(F HtoDFE A 1ER I HProduct (FI40: case classes BY, JTfH) ZHACHIRDD, THA
= Bl -

ff I DSL ( ¥l 7 #DataFrame APIEL £ ) B W & #F % B, BH P & £ 5/ A import
org.apache.spark.sql.catalyst.dsle 1M ¥ & N % 2 fff A 2 B # DataFramed %{API: import
org.apache.spark.sql.functions._

# Brorg.apache.spark.sql# DataType ] 25 7 5| £ ({1 %} Scala)
Spark 1.3fRAMI R T Efittisql 1 H DataType IR A A% - FF A& A BINIZT| A org.apache.spark.sql.types HT 2K -
UDFiEf iF# % sqlContext.udf (Java&Scala)

T HEMUDFRIREL, A& & DataFrame DSLiAESQLAH FHEIRY), ##E T2 £ SQLContextH fludfif S H -

Scala

sqglContext.udf.register ("strLen", (s: String) => s.length()) ‘
Java
sglContext.udf () .register ("strLen", (String s) —-> s.length(), DataTypes.IntegerType); ‘

Python UDF{E MR AN
Pythonf{]DataType /~F & H. {5 )
7 Python H{# fDataTypesif, RTFFESEMEEAN] (41 StringType() , MAZEGIFH—EHIXT 5 .

325 Apache Hive

Spark SQL 7E ¥ T ES 5t % FE £ T 1 Hive metastore, SerDes L J2 UDF Z [H] €2, - H A Hive SerDes F
UDF #f/& 2 THive 1.2. 104, H HSpark SQLA] LIEREEE AR AU fJHive metastore (J0.12.0F]1.2.1, A LA
%% 5 ANFIMUK K Hive Metastore 2 H.])

£ E B FHive t FE 2

Spark SQL Thrift JDBC server>kH T FFAERI A BT DA © A # Hive MUK - RATFEBEZENE HHive
Metastore , B IR EIR AL B FIF T 50X
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SCHFH) Hive TIRE

Spark SQL (R4 RER 47 Hive DI E, 40:
 Hive&fjiEH], H1E:

SELECT

GROUP BY

ORDER BY

CLUSTER BY

SORT BY

- B HiveZ B, -
- RRBEL (=, ==, <, <, >, >=, <=, etc)
- BARBE (+.-,%,1, %, etc)

- PHHZEEFF (AND, &&, OR, I, etc)

- BRRTINESS

- %

RN

22 PREL (sign, In, cos%F)
— String PREY (instr, length, printfZ5)
« JAF B L% (UDF)
s AP HELERAKE (UDAF)
o AP BE TS (SerDes)
« WHEE
* Joins
- JOIN
{LEFTIRIGHTIFULL} OUTER JOIN
LEFT SEMI JOIN
CROSS JOIN

* Unions
- THIf
— SELECT col FROM ( SELECT a + b AS col from t1) t2
« RFHE
» Explain
s P, BESESKEA
. HE
it Hive DDLI) B, £155:
— CREATE TABLE
— CREATE TABLE AS SELECT
— ALTER TABLE
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« HBREZH Hive BIERE, B
— TINYINT

SMALLINT

- INT

— BIGINT

- BOOLEAN
- FLOAT

- DOUBLE
- STRING

— BINARY

- TIMESTAMP
— DATE

- ARRAY<>
- MAP<>

— STRUCT<>

AFFH) Hive ThEE
DL 2 B RNEASCHFR Hive THEESNFK « 7E Hive HPE FX LI BERER 5 ERAHAH]
Hive /0D fE
* bucket: buckets& Hive F5 X NH—MaA5r[X, Spark SQL H Hilil AN 3HF bucket -
Hive &% DhfE

« UNION %!
* Unique join

o SIS EUE LS Spark SQL H R AT 18 R Wi 5. 41 S 11 £ 8l F B IS F7 H FEHive metastore
sizeInBytes FFX -

Hive iy A\ & A% =X

o CLIDUH#&20: X TRIEFICLIFRIZER, Spark SQL {S{#F TextOutputFormat -

» Hadoop archive
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Hiveffit,

B D Hive IR H 6 & fESpark 1 « HA—2E (HANERE]) HT Spark SQLATXFHA 771+ FAETL T EAFAS
ILEE . Foh—LefESpark SQLA R IR A & FFELIRER -

o REHINERTIFEMS] (FRERS])

« HZI N join M groupBy it 5 reducer ~#{: H Hi 7 Spark SQL H , R 7% Z ff B “SET
spark.sql.shuffle.partitions=[num_tasks];” R3] 5 BRI TR -

o (NEHTCESE: WT RFEMFEHTEIEMEIRIE R, Spark SQL T EBNTES T H LR
o BORMIRITE: Spark SQL ANEAE Hive 1 AVEIRE AR &
« STREAMTABLE join#{E#7": Spark SQL & STREAMTABLE 75 -

o WTERWEREGIZ /N0 mFSRERERERE /N, HiveB METULE, K& H/ PN,
DL e HDFS FOSC 4R EE PR - Spark SQLANSZHRFHX A -

1.3.7 3%
Spark SQL #1 DataFrame 37 LA T £ 32 2.
o BERT
- ByteType: R F KA SEEA, EEE: -128 8] 127
— ShortType: FR2F T KIVEFT SR, HUETEE: -32768 F 32767 -
- IntegerType: KR4F T KIVERFSHA, BUEITE: -2147483648 F| 2147483647 -

- LongType: E /R8F W KM H M5 EA | H(EEE: -9223372036854775808 to
9223372036854775807 -

— FloatType: /4T 17 K HKE BT S AL
— DoubleType: /R85 17 KIRRUE B 5L -

- DecimalType: £ ERREE R RS+ 3EHIE . BT java.math.BigDecimal SE8] . —4>
BigDecimal F— M R0KS B A BE AR IR B (AN — A 32 L B ESOh B 2L A -

o FRIHRA
— StringType: FRF17 1A -
o ZHRIRA
- BinaryType: &/7RF T FFE -
o fi/RERR
- BooleanType: R/ /R1E -
o ITRIRA
— TimestampType: F/RHFE -« H~ H -« B 53 DURFPET BHEA BRI [A]{H -
- DateType: Z/mHFE -~ A~ HFEBAEHAMA HHAE -

- ArrayType(elementType, containsNull): 7R H 50 & K 5 elementType )7 51| 4H AL #)
fE, containsNull FI2EFRIR ArrayType H TR (ERES N null -
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- MapType(keyType, valueType, valueContainsNull): 37~ FH— 48 (E X H R A(E - 8 AEHE 2K
T H keyType F7~, {HRVETERAH valueType 7= - X T MapType (H, BENDTFN
null - valueContainsNull FE7R—1> MapType HI{EZEHEHN null -

* StructType(fields): 7 ~H StructField 551 #iR 4514 -

— StructField(name, datatype, nullable): # 7R StructType ' ) — 15 Bt , name # 7~ F B
% o dataType FTARTFEAEIERA!, nullable AR FRZFBAOEZ G A LA null -

Scala

Spark SQL FTE BIEUE R AVEAL T org.apache.spark.sql.types FLH « R 7] LU B R T A1 A) 15 0] 4 fi ]

import org.apache.spark.sql.types._

SEEERBI IS S W, Spark YRS 62 H BT “examples/src/main/scala/org/apache/spark/examples/sql/SparkSQLExample.scala”
X

Java

Spark SQL 1A K% B AL T org.apache.spark.sql.types ELH1 « U0 SRARZE U [n] i O i — 1 E509E 2 2, o 4
Ffl org.apache.spark.sql.types.DataTypes HF4EHEH T /7% -

Python
Spark SQL P B BIERE R AL T pyspark.sql.types B o JRET A B TR A U TR T

from pyspark.sqgl.types import =«

R

NaN % %
YA — LS RET A PRV EE 5518 YA float BY double ZRTURY | &%) Not-a-Number(NaN) i — L5450k 03 - BAR
wm:

o NaN = NaN & [H]true -

o EREHAIEF, FTE NaN ([EH 52| FE—4H -

o TEVEEEED NaN #% 2 i@ (E -

o NaN E#% A FHFNHEE G, L EAMARTEEET K -

1.4 Structured StreamingZmFfE+5
1.5 Spark Streaming FnfEf5

1.5.1 #EiA

Spark Streaming J& A #% /0 Spark API HJ— N¥7 &, B G2 W5 5K BL X SLO £ 98 i A R =N b B, 9
BEREMAY BMY . S5 EMA M - Spark Streaming =L FF M £ # 54 97 U5 £ BUEUE |
7. Kafka- Flume- Twitter - ZeroMQ ~ Kinesis UL} TCP 5, 7 H 7] IR AL — 52 APl RE XA E
ZRPIALEEYE, W map -~ reduce ~ join Al window 5 - H%J5, Spark Streaming ST HFRF O FH 5T FUEIE HEE B 5T
HRG . BRE S LR RSP RER . PR L, IR5E2 AT LUK Spark FIFLZR2%>) (machine learning) F
EI1TH (graph processing) MEERH T Spark Streaming FIEHEL S A -
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Kafka

Flume S {(\Z ___HDFS
HDFS/S3 p Qr Databases

Kinesis Sl‘feQMing ' Dashboards

Twitter

THRERT Spark Streaming HINFH T/EJRFE o Spark Streaming 7 W S5 B By A B B8 I H R &l o0 — 1
/NEIEIR L Spark Engine 203, B M RLIR AL SR -

input data batches of batches of
stream Spark input data Spark processed data
Streaming Engine [1[1

Spark Streaming }iX BRFF 4L FIECIB IR T — @ B 5, Rl: discretized stream( AR ) B
DStream - DStream Bt AT DL B AZHRIR O MoK, 40: Kafka FlumeZl & Kinesis, 7] LI HAH DStream
RN m AR ESE] o 78 Spark NER, — DStream & —1> RDD /751 -

IR SRS RF ] R R o8 40 T B DStream 3 4T Spark Streaming % #2 - Spark Streaming 3 #F Scala~ Java F
Python (IR T Spark 1.2) , ARICEHIRFIEEX=FES -

HEE: X Python KUi, H—85 API MI/ASCHF, BUE &R Scala~ Java N[E . A3 H 2 H m IR AR EH
JX#EB4) Python API .

1.5.2 —/N/MEIF

FEGR A Spark Streaming JAFEANTI Z i, BA1ICAEF — DR AL/ 7 LUER D REAEIAR « BosBA1E—
> TCP i I _E S W — M EE AR S 2R HETE,  FHOIEI B SO R 0 IR 8 . DUNMRTRR A2 TIE:

Scala

B, BAFFE S ASpark Streaming FHH KclassH)—LE6 , DL —EE37HF StreamingContext [5 20 E7 #t £
(3 LB LML AE LA DStream Z 28 ) class3g il —L445 F ) J71%) - StreamingContext & Spark Streaming A A
o FA TS — A StreamingContext X5, EE&W MNHUTERE, FRALIREIFE N 17 -

import org.apache.spark._
import org.apache.spark.streaming._
import org.apache.spark.streaming.StreamingContext._ // MSpark 1.3 JEAT AT AR Z T

// QlfE—"1ocal StreamingContext, & 240 TIE&RE, HRHURERGE N 17
// masterZ/VFHE2-crutk, LIS HIVESEILAIE
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val conf = new SparkConf ().setMaster ("local[2]") .setAppName ("NetworkWordCount")
val ssc = new StreamingContext (conf, Seconds (1))

FIFX A BRI (StreamingContext) , Ffi 1A LLBIEE — T DStream, 1%DStream .3 M i [ FITCPE
VERAREGRR, RN TCPEURIRZE H N4 (W hostnam) A4k (W0: 9999) SRIIARH] -

// BlEE— %S hostname : portf)DSt ream, W: localhost:9999
val lines = ssc.socketTextStream("localhost", 9999)

X HL T lines HE@& MEIE serverZ B FIEHRT - HP B —FIbxE e 1730 - BTk, RiITMFEEDxXE
AT R B R A

/) FE—THBRE A A
val words = lines.flatMap(_.split (" "))

flatMap 5&—Fft “—Z|£> (one-to-many) HIBLEIEF, T A LU JEDStream {7 & — 4510 S BRST A2 4510 5%
T P2 A — D T DS tream X & o FEAAFI T, lines 1 FBE— 1T #E & B flatMap B if 9 224 B4R, AT A= BCHT
ffJwords DStream* 1 5t - RJ5, A THLRERX LLBIR AT TR T -

import org.apache.spark.streaming.StreamingContext._ // Spark 1.3ZJG N F5EX1
// R B BRI AL

val pairs = words.map (word => (word, 1))

val wordCounts = pairs.reduceByKey (_ + _)

// B%Dst ream I RDDIIL T TCEFTEN B HI & F
wordCounts.print ()

wordsiX "DStream*| R & iFmapE F (—F| — B ) H#— 105 (word, 1) #{EXT FIDStream¥sf
Hpairs, X pairsff FHreduceE 7, B2 MR T AN FIRPHIME - &5, wordCounts.print() R &
B> (BITHAE LR ARG ) FTE0—L i A8 m & -

ER, BUTLLEIUH)E, Spark Streaming FUERAT R EL, A HREERTFRLGEEDE - ZEHNZ
[ILREISE ik S A | NPUS RS I AR

ssc.start () // Tashinit A
ssc.awaitTermination () // FfFEZNTEZL

SEFEHRIE AT LATE Spark Streaming FAf] T NetworkWordCount FHFE %] -

WRKRELEH—" Spark £ (FE X Edownloaded, H & METEX Ebuilt) , HtAT LIHITIRW N Pz
XMl -

G, IRFFEIZIT netcat (Unix-like R ESH XN/ NLH) | FHAENdata server

’$ nc -1k 9999 ‘

WIa, R — P&, HINTRELPITX AT

’$ ./bin/run-example streaming.NetworkWordCount localhost 9999 ‘

T, IAEIREIR AT IAEEAT netcat B2 0 B RLA 53R, VRS A B 8 53R DUSORE R 1 402 AR PR 3
Spark Streaming 7l ¥ % fE 5 I o & _EENIZA T X7 B 2R

# TERMINAL 1: # Running Netcat
$ nc -1k 9999
hello world
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# TERMINAL 2: RUNNING NetworkWordCount$ ./bin/run-example streaming.NetworkWordCount localhost 9999
Time: 1357008430000 ms (hello,1)

(world,1) ...

1.5.3 EAHLA

N, BATEZ IR/ NEFEA L, RERA T #E— T Spark Streaming ) —SEFE M

F11 Spark K1, Spark Streaming tHHEFE Maven FEHHE - WIRIRFTFZEIRE Spark Streaming 27, 1RHL7HE 2
B LUR ARSI A E/R ) SBT Bf Maven TREMKHHH -

Maven

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-streaming_2.10</artifactId>
<version>1l.6.1</version>

</dependency>

SBT

o )

libraryDependencies += "org.apache.spark" % "spark-streaming_2.11" % "2.2.1"

E, ®FT M Kafka~ Flume DL Kinesis 1X REGRIRFEBEGR RN R UL, (077 22405 ME hiE S At
Wi, NRINH T A FREIRIRRS L FRELS MR :

FFETR | Mavenfaff:

Kafka spark-streaming-kafka_2.11

Flume spark-streaming-flume_2.11

Kinesis | spark-streaming-kinesis-asl_2.11 [Amazon Software License]

BHRKIIIEE  (B3ETRIHSH Maven #4£) 152 Maven repository «

#I#H1t StreamingContext

FVIIRAET—1> Spark Streaming #2/7, FFHFEAEA DAL H A —1> StreamingContext %f 5 -
Scala
T} StreamingContext %} 575 %—1> SparkConf ¥ RAF R HAGIESEL -

import org.apache.spark._
import org.apache.spark.streaming._

val conf = new SparkConf () .setAppName (appName) .setMaster (master)
val ssc = new StreamingContext (conf, Seconds (1))

F RS H B appName SE/RZG LB AR R4 T, X% F2B/RTE Spark A web ULL - T master /&
Spark, Mesos or YARN cluster URL, 4[58 35524 b it 1/J\1ﬁ_f PLA local [*]7 0 H(E - 8 78 SEPr TAE
B, AR RLZ FrmasterS BUE S D 2 ARG B, T & B A 38 1 spark-submit i 2 £UOR (% Hmaster I {E (launch
the application with spark-submit ) o i XF AR HE MU, local[*1” 8% T (% {E {% “Amaster/5 , Spark
Streaming ¥ 7E A M FHFEH Eﬁ)']n/l\%ﬁzl:ﬁ n5 AR # ZGCPU coreUfHF) - {F&, StreamingContext?E
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N ER 2 Bl — 1~ SparkContext X %% (SparkContext:& FT 5 Spark . I i A1, 7EStreamingContextXf 5t H A LA
IXHEVAA]: ssc.sparkContext) o

StreamingContext )M 75— MUESEL, Bl MRIARR, X MERR/NTE ZEARYE R B B AR RAN AT 4
FERIFORIAE - 1 W SparkEREVAIL ( Performance Tuning) -

StreamingContext ¥ 5 7] LLid iF ©F 1) SparkContext A SR O, ~EI40T

import org.apache.spark.streaming._

val sc = ... // BHBWSparkContext
val ssc = new StreamingContext (sc, Seconds (1)

Java

A JavaStreamingContext object can be created from a SparkConf object.

import org.apache.spark.x;
import org.apache.spark.streaming.api. java.x*;

SparkConf conf = new SparkConf () .setAppName (appName) .setMaster (master) ;
JavaStreamingContext ssc = new JavaStreamingContext (conf, new Duration (1000));

The appName parameter is a name for your application to show on the cluster UL master is a Spark, Mesos or YARN
cluster URL, or a special “local[*]” string to run in local mode. In practice, when running on a cluster, you will not want
to hardcode master in the program, but rather launch the application with spark-submit and receive it there. However,
for local testing and unit tests, you can pass “local[*]” to run Spark Streaming in-process. Note that this internally
creates a JavaSparkContext (starting point of all Spark functionality) which can be accessed as ssc.sparkContext.

The batch interval must be set based on the latency requirements of your application and available cluster resources.
See the Performance Tuning section for more details.

A JavaStreamingContext object can also be created from an existing JavaSparkContext.

import org.apache.spark.streaming.api. java.*;

JavaSparkContext sc = ... //existing JavaSparkContext
JavaStreamingContext ssc = new JavaStreamingContext (sc, Durations.seconds (1)) ;

Python

A StreamingContext object can be created from a SparkContext object.

from pyspark import SparkContext
from pyspark.streaming import StreamingContext

sc = SparkContext (master, appName)
ssc = StreamingContext (sc, 1)

The appName parameter is a name for your application to show on the cluster UL master is a Spark, Mesos or YARN
cluster URL, or a special “local[*]” string to run in local mode. In practice, when running on a cluster, you will
not want to hardcode master in the program, but rather launch the application with spark-submit and receive it there.
However, for local testing and unit tests, you can pass “local[*]” to run Spark Streaming in-process (detects the number
of cores in the local system).

The batch interval must be set based on the latency requirements of your application and available cluster resources.
See the Performance Tuning section for more details.

StreamingContext X 0I5, RILFTEZEW PR
1. 8% DStream ¥ 5, F 7€ SUIF i ANEEIR -
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ETHIEIR DStream & L IF 1T H B HEANHIH -
Y streamingContext.start() J& B H 20 BRELHE -
A streamingContext.awaitTermination() ZFFFM LR (NMERFHER, TR ERFEIR)
. PRATLAFE BNV streamingContext.stop() K505 1EANFRRAR
E SSEGOEN-E
« —H streamingContext [33/], B AREF X Hit BB HEHF TR INEER -
+ —H streamingContext # stop ¥, it AE restart -
o B4 JVM REML [Rl—Bf 1A 2 REAL & — 1 active ) StreamingContext -

+ StreamingContext.stop() H1 22 B SparkContext X7 4t stop 5, IR AAEI SparkContext Xf 541 stop
5, AT LLKf StreamingContext.stop F ] 1554 stopSparkContext 1% Ffalse -

o — I~ SparkContext X % H] DL Al £ > StreamingContext Xf % & Bt , H Z & X g —
>StreamingContext.stop(sparkContext=false), X /5 F Al ) StreamingContexttf SR AT -

IS

B RUEE T (DStreams)

EHUEURIL (DStream) & Spark Streaming SxEAR MR - ERE T —FELETRR, 22 NFEFEGEIR
PR, 2o N EABEOR TG #2317 5K - DStream P2 H— RIELAIRDDARLY, 1 "RDDA &
ANAAE - A EEESE (5 W SparkgRFEFE S — Spark Programming Guide) - &> RDD #RAL 7 T 45 & B[]
[RIFR AR — LR, T EFTR:

RDD @tme1 RDD@time2 RDD@tme3 RDD @ time 4

data from | o data from - data from . data from .-)

DStream ==+ = ) . .
timeOto 1 timelto 2 time2to 3 time3to 4

fEfTVER T DStream FUHE T, HSLERSHEL ML X H N ES RDD B#EAE - #lan, FERTHEAF 74, AT
lines 3X 1~ DStream ¥4/l words DStream X[ %%, HSAEH T lines £/ flatMap HF, £HEINT lines A&
RDD b, HAERHETRIN A RDD, X L84 A H RDD X 4t 2E A T words X1~ DStream 5t - Hid #2
LURNERIw

lines lines from lines from lines from lines from
DStream timeOto 1 time 1to 2 time 2to 3 time 3to 4
flatMap
operation
words words from words from words from words from
DStream timeOto 1 time 1to 2 time 2to 3 time 3to 4
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JEEJZ i) RDD #4759 72 H Spark 528115 . DStream HYS TR X L4l TR 7 2k, JE AR ERML T
BRI ERIEHRAPL. SRR X EEmRE T -

#i A\ DStreamFIHZ I 5%

i N\ DStream 13 AR A EIERR A RBIER - EZRTAOF T B lines X £t £#i A DStream, T LH
M netcat serverlfT 2| FUEIEVT - 14 ADStream  (BRICHFEGR RSN #FI— T H2UES (Receiver — Scala doc,
Javadoc) FHIER, THRRUCESIIE % ] N EEE RS BUEGRE B N7 ROXT 5 .

Spark Streaming == ZLEE (LR A A 8 B9 SN R -

o EMhEEVE (Basic sources) : 7E StreamingContext APT A E# AR, 0. KRS, EETE
¥4 Akka actor -

o EEFEIR (Advanced sources) : T EAKMAN/N TEIEHIJR, 4. Kafka- Flume - Kinesis - Twitter%s
BHRR o X LR RAR T B RS AR, 1R LK BERE  (linking) 3X—7T7 -

AT, FATRHE 2 NEMEIEIRH P L REER AL -

TR WRRTFERG AZ EIRREABEGE, B2 RBFHENEZL 1 DStream ¥ 5 (7 WL E 820014
REWILIX—/NT9) © 2> DStream ¥ S ESLHEE RN 05 T 2 M EOR M IES - EREER, Sparkfy
worker/executor #f& K BZITH, EILEN#2%& B &5 H— 1584 Spark Streaming N #) CPU - it
PL, TEiZfTnSpark Streaming B FH PR 5, 75 ZE1EE 2 BL R % HICPU core (ARHLZITRY, FFEEWAIE
) SEAEBCEIREGE, FIRHAZ R HERICPU core infTiX LeRRIR s -

BR

o WIERZRMIZST Spark Streaming N A, 1R BERF master 1% “local” BE “local[1]” - iX W MMEE K&
TEARM R B — DAL o AR R — DS IS (W BT - Kafka- Flume%) R
ADStream, AR 24X —"MEFE HGEMH T X MRS, TR ERER B I E AR HAT T -
I, ARHIZITES, — & 24 master M Vlocal[n]”, EH n > FHILERIMEL (B Kmaster 1B E S
2% Spark Properties) o

o ¥ Spark Streaming BB TEREAZITR, R, SHECLAIZN AT CPU core £ 7 K TS 15
e BN, NABR RS8R, A MIEETE -

FRHEE TR
BIEE/NETFH, BITEEEFS, i Fssc.socketTextStream(. . .) Al LN —TCPIEFE W U g - 1

PR T TCPEH T4, StreamingContext API & 3§ M S B % Akka actor 7 BUEUHE - * SCHEUREIR  (File
Streams) : A] UNEATHZXHDFS API (£345: HDFS- S3- NFS%) MRS, OI@ =T :

Scala

streamingContext.fileStream[KeyClass, ValueClass,
— InputFormatClass] (dataDirectory)

*xJavax *

streamingContext.fileStream<KeyClass, ValueClass, InputFormatClass>
— (dataDirectory) ;

**xPython*x*
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streamingContext.textFileStream(dataDirectory) ‘

+ Spark Streaming¥ % ¥ i%dataDirectory B 3%, b3 i% B3R MMEFFEXH (BRIEANIRFHREER)

- %/\j(ﬁ:ﬁlﬁ‘%ﬁ%@ﬁ*@( .
— dataDirectory H Y 30713 13 moving B renaming S 0]

- —ESTTmeoveLdataDlrectoryZ}ﬁ, AREREES - BT LRI EEEEE A,
S NFEHE A SR

* Python API fileStream B B & I~ A] f, Python B i 2 3 #FtextFileStream - 74, HEIRIHARET
AR, BT DIATEE N H BB — 1 CPU core - % T & B 1Y SCA SO, 5 ) 8240 7 =02 18

streamingContext.textFileStream(dataDirectory) -

o HF HE L Actorf AR (Streams based on Custom Actors) : DStream ] LA FHAkka actorfll| & 15 %] ,
ST streamingContext.actorStream(actorProps, actor-name) - £ W, B 7& X WL (Custom Receiver
Guide) - actorStream® i N3 #FPython API -

« RDDPAFIEEDL (Queue of RDDs as a Stream) : Q1R FFZ M1 Spark Streaming FH , R 7T LLBIIE—4~
T —H#RDDMIDStream*f 5, 7 H streamingContext.queueStream(queueOfRDDs) - RDDZ# — |~
MEIRAEABAFT], TDStream £ 4R IK DLEHR I E 20 215X LeRDD AR

KXKTEEF - UM LU JtAkka actorfl #8 it HIE M F B, 65 % M & L #Y . StreamingContext for

Scala,JavaStreamingContext for Java, and StreamingContext for Python -

Python API H Spark 1.6.1 #, Kafka - Kinesis - Flume A MQTT ;X ££4 54 3 Python -

i F X R AR IR TR 2R — LB RS, A KON E S %A (40 Kafka~ Flume) - BN T D
WA A 2 (18, & D EHRIEDStream I AH K DI REM 7 FI B A F RIS E A, FUE IR &7 772
SEAT AR - Fltn, nRARTFEM HTwitterftweets/ENEIRVR, RFTZLLTNPUE: 1. Linking: Rfspark-
streaming-twitter_2.10 T {4 i1 A E|SBT/MavenTii B {1+ - 2. Programming: 5 ATwitterUtils class, X/5 V& F
TwitterUtils.createStream % —DStream, BA&AGIL FH- 3. Deploying: 42A{—T-uber Jarfl, & H
P H50 (FLFE spark-streaming-twitter_2.10 )¢ 5 H & fKHEIRT) | FHEEFX M arfl - FEFIFESHER

EiX—7 (Deploying section) - * Scala * Java import org.apache.spark.streaming.twitter._

TwitterUtils.createStream(ssc, None)

HR ., m BEHE R fespark-shell T AN AT H ] A BE F spark-shel IR M i & T i BAIE VR B R -
REBEFEME, RTEE BTN EAMENEIE R IMaven T 44 & HAKE I, 53X LeJar i # & Fllspark-
shellfJclasspath ™ -

NE2E T — e E R ERR
» Kafka: Spark Streaming 2.2.1 FJ#f%¥ Kafka 0.8.2.1 - 7 /il Kafka Integration Guide -
* Flume: Spark Streaming 2.2.1 7] 3% Flume 1.6.0 - ¥ . Flume Integration Guide -
* Kinesis: Spark Streaming 2.2.1 A] 3% Kinesis Client Library 1.2.1- ¥l Kinesis Integration Guide -

Python API H & X EHRIR B Rl A3 #FPython -
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fii ADStreamt 7T LU B € X7 S AIE - RFEMAO R Z LI —1 B & LAIEIES (receiver) , DUHE
ME %)XE‘J%&TE?}E%W%UE, IR R A\ Spark ™ - EEIES % B € LKW AER  (Custom Receiver
Guide) -

L DI E Y

MATEEVE A R A 5, RECHE W FIEURTR - HA, BKafka - FlumeiX FERIEIRIR, ET3CHRRN BT & 5104k
PEEATIIN « RGULENX R AT EHIR IR OEIE, R L HEINEE, X RENS i R A R O
N, BARELIE - HBATAT LURF IS AR RO 5 A 2K -

1. ATEEFZNCAS (Reliable Receiver) — FISEFRNAS R AE AN RAF LT Spark KR A AR, 17 AT SEAURIR
RIETIME B, -

2. INATEERZES  (Unreliable Receiver) — ANAJSEHZINES NS K EAEAIHIAME B o AN X FEICES &
TAZFFHIARECGRIR, sCE ME5I AZIRFIATIE 24 FEER TR -

HE X EIESTER (Custom Receiver Guide) FPIEANGHIE T Wl S — A FERZURES -
DStream = #:ftransformation & 7

F1 RDD 22121, DStream 3 #¢ MEii A\ DStream 4533 & transformation 27 BLS 58T ) DStream - DStream
T FHRZ RDD % W transformation B, —E¥EN NE:
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Transfor- | F&

mationZ

?

map(func) | IRE[Z—HTAIDStream, FFHREDStream A &1 7T 28 14 func B G R T &

flatMap(fung)fmapR L, NI B NRATE N LG h— Ml merg hoz 2 M

fil- IR [E— N FFIDStream, 38 & JEDStream M funcitH (funciZ [Altrue) HITCE

ter(func)

reparti- P DStream AT (N D 53 X L)

tion(numPartitions)

union(other$tr&la T DStream, 1 & JEDStreamAlotherDStream 7T % [ 5

count() IR Bl — L% B L ZRDDsFADStream, H 1A T JC % e JRDStream % T"RDDF AT E T2 |

re- 1R B — 7 & B JC ZRDDsADStream, H H1 & 1 JC % J& il 13 JFRDDH % 1"RDDH JC %

duce(func) | “func (funcil AW S E0FF IR B — 4 F BB 45 REE) RAERIMER - func o FH 2
A, DMESCRIFTITE -

countBy- | @R IEDStreaml & AT E R AINK, 4 ZE FIREH FIDStream & JC % M (K, Long)#E{H

Value() %, HAKAIEDStream# 1MILE, MiLong MiZ L2 HELAIIXEL -

reduce- WFIEDStream B & FITTE N (K, V) BEX, MWZEFRE—1HHEEEK, V)EE

ByKey(func, #IDStream, HEFVEHfuncREHBEI - FE: BB T, ZE 78 HSpark I EIAH &

[num- FESEL (R 2, BRI U Hspark.default.parallelism € ) - /7 A] LLE S A% S

Tasks]) numTasks>K T8 & H LS AL

join(otherStiedME JRDStream & & JTL & A(K, V), [AATotherDStreamfl & L& A(K, WYBEEXT, MIZE TR

[num- Bl — BT RIDStream, £ HJEDStreamflotherDStream /1 & PMKHEBXT N — 1™ (K, (V, W) B (BT

Tasks]) TLE -

cogroup(otherfidaiDStream £, & 7T Z (K, V), [FlFTotherDStream & 7T % A(K, WHEEX, MNHZHE TR

[num- B — T HIDStream, EHENILE RN EE (K, Seq[ V], Seq[W])Htuple -

Tasks])

trans- IR [E[— S FIDStream, -1, 5 ARDD N JERDDZE T func R TE 5245 - - FIHIZAE 1 7]

form(func) | LAXTDStreamifi ML FIHEAE

up- WA — 8 & FrIR B HIDStream - JRDStream H 5 1 key Sz HX N fvalues 23 TE F func i Hi

dateState- | A, Tfifunc ] LA T X & Mkey B RS ER M EAER A B HRAE -

ByKey(func

TFHEEATE L transformation EFIRATTIE—F -

updateStateByKey & T

updateStateByKey BT R4 — MEREAPIRES « ESIX— 5,

ATREBL

1. 5 SCIRES — RASEE AT LR R R .
2. B SCIRFS BT e B — % U — PR, EE A NEIRR 2 BRSO EdE R sdE, AR EP
PR 8 SCH R A KRR PR
FER—MREIEENIAE, Spark# 2 AR E B RE, REFHITH CHkey (NEkey 2T FE T AAIK
) PR - AnAIRS TR EGR [F None , TS B2 A B (EL 2 4B
BT o BOSIRTR ZLE — RN, SO RO S A B A - X BRI B H IR
HOX D EERBOE SOPIRE - BNTHE TR E SCIRAHH ek &an T -

Scala

def updateFunction (newValues:
val newCount = ...

Seq[Int], runningCount: Option[Int]):
/7 SRR EER 2 BRI EAR N, BRI EUE

Option[Int] = {

94
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Some (newCount)

}

RS H R DERT— 1835 (word, 1) BEEXTFIDStream F (WAL SLHI/NEF) -

val runningCounts = pairs.updateStateByKey|[Int] (updateFunction _)

WORAEFEFH RS NS RIREEH—IK, B PnewValuesiz2 — T &R EZ 117 MIEEE (XL H
T(word, DEE(EXS) , TirunningCount® & 2 Hil % BIRIITEL . AF 52 IF17E S % StatefulNetworkWord-

Count.scala -

Java

Function2<List<Integer>, Optional<Integer>, Optional<Integer>> updateFunction =
(values, state) —> {
Integer newSum = ... // add the new values with the previous running count to_
—get the new count
return Optional.of (newSum) ;
i

This is applied on a DStream containing words (say, the pairs DStream containing (word, 1) pairs in the quick exam-
ple).

JavaPairDStream<String, Integer> runningCounts = pairs.
—updateStateByKey (updateFunction) ;

The update function will be called for each word, with newValues having a sequence of 1’s (from the (word, 1)
pairs) and the runningCount having the previous count. For the complete Java code, take a look at the example
JavaStatefulNetworkWordCount.java.

Python

def updateFunction(newValues, runningCount) :
if runningCount is None:
runningCount = 0
return sum(newValues, runningCount) # add the new values with the previous,,
—running count to get the new count

This is applied on a DStream containing words (say, the pairs DStream containing (word, 1) pairs in the earlier
example).

runningCounts = pairs.updateStateByKey (updateFunction)

The update function will be called for each word, with newValues having a sequence of 1’s (from the (word, 1)
pairs) and the runningCount having the previous count. For the complete Python code, take a look at the example
stateful_network_wordcount.py.

F &, WM updateStateByKey Fi s 2L ERE A H X, FENILEIFMMITIE, WRES (checkpointing)
X -

transform &1

transform® F  ( J H 2 f&transformWith) 7] DL 32 #F 4L & FIRDDE|RDD A B 5 #: 7E - Lt 21, R Al LA
Htranform% F 2 F.2E (£ DStream APIFT AN HHIRDDE T - 70, HDStream® >tk - FJRDDAN A —
MDataseti#F1TREL (join) #IE, X 1INREDStream APIH%H E1 X Ff - AR ] LU transform o SEELX 4>
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Ihee, 7] WtransformE S ADStream$E (it 7 AEH 58 K AIINEESCHRF - Heund, RATIHE BTG R,
X DStreamydt 17 LA} -

Scala

val spamInfoRDD = ssc.sparkContext.newAPIHadoopRDD (...) // 5 bR A5 B RDD

val cleanedDStream = wordCounts.transform(rdd => {
rdd. join (spamInfoRDD) .filter (...) // ¥§DStreamTHIRDDM spamTnfoRDDIEL, HSLM b ity ] ds

})

Java

import org.apache.spark.streaming.api. java.x;
// RDD containing spam information
JavaPairRDD<String, Double> spamInfoRDD = jssc.sparkContext () .newAPIHadoopRDD (...);

JavaPairDStream<String, Integer> cleanedDStream = wordCounts.transform(rdd —> {

rdd. join (spamInfoRDD) .filter(...); // join data stream with spam information to do,
—data cleaning

)i

Python

spamInfoRDD = sc.pickleFile(...) # RDD containing spam information

# join data stream with spam information to do data cleaning
cleanedDStream = wordCounts.transform(lambda rdd: rdd.join (spamInfoRDD) .filter(...))

EE: X HEwansformEl & F5E 7, EL VA B[R] (8] B A0 X IR bR & 10 (R F0 » BT DR AT L2 T i A] 2 22
XFRDDHJERIE, . EAFRIK, WAAFKRDDE T, WEAFAIRDD XEE | HERSE -

ETHO (window) MJHEF Spark Streaming [FIFEHIEHEEE T A [A 3 0 @938, i, /RATDAR3HE—4
TR BHAS ] & A BB 0 4 7€ tranformation B 41 N B PR

time 1 time 2 time 3 time 4 time 5
original
DStream
window-based
operation

windowed
DStream

window window window

at time 1 attime 3 attime 5

W EETR, BIRE OIEShET, R DStream & A E 0 B RDDs #t&# & 3 AUHT ) windowed DStream - £
FEBFTH, X EREESHEI T3 RDDETT, MIESIEEEE2 RDDHEIT - H I A LIS HAL & A%
BIERTRERE— TS5
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« (HHOKE) window length — & OB E MR AIKE (EEHFA3)
o (BBHEERE) sliding interval — & HE BN A EIFE ( EEIFH2)
FEE, XWTSEELTUE DStream HLIKEIRE (EERIF 1) B,

THEMEIIZEDNET - Bi%, RFEY RBATEPIBN/NET, (RFEERIOP ST — T Bi30F0 A B a1
o Nit, BAIFFEAER S (word, DEE(EXTHIDStream b, % Heir 30D AR i HreduceByKey B+ - i ixX
LEFER AT LATE B — 1 reduceByKey AndWindow i i€

Scala

// BBE 1 oFP AN — IR El 3 0% IR
val windowedWordCounts = pairs.reduceByKeyAndWindow ((a:Int,b:Int) => (a + b),
—~Seconds (30), Seconds (10))

Java

// Reduce last 30 seconds of data, every 10 seconds

JavaPairDStream<String, Integer> windowedWordCounts = pairs.reduceByKeyAndWindow ( (i1,
—~12) -> 11 + 1i2, Durations.seconds (30), Durations.seconds (10));
Python

# Reduce last 30 seconds of data, every 10 seconds
windowedWordCounts = pairs.reduceByKeyAndWindow (lambda x, y: x + y, lambda x, y: x —_
-y, 30, 10)

ARSI THRAME DR . fraXSRErEaamesilm 258 - 5 0 K% M 1gshiEE
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Transfor- | &
mation
AHET
win- FREDStream & L1, FFREFZLfE FIDStream
dow(windowLength,
slideInter-
val)
count- REIERIRAE— MBS E O NFITTE 1%L
ByWin-
dow(windowLength,slideInterval)
reduce- ETEIRRE-"TEIEOARITCE, FHfuncliZRE, BE—1TBEITERIER - funcl 5
ByWin- A, DMESFRHITITE
dow(func,
win-
dowLength,slidelnterval)
reduce- ET (K, V)BEXDStream, F—NFE1E ORNPEIREHATERE, BE—THOESEKV)E
ByKeyAnd-| {H %] JDStream, H H' & value#l /& & TkeyZ i funcR & F G R - TR WHRANE
Win- EnumTasks, H 1 K {f FHSpark i B IA H 1T 4E 580 (R0 T F2, E#FEA T H
dow(func,winspeawk.eegahlt parallelismiA &) - 49K, Rt AT LUE T numTasks K8 € £55 148
slideIn-
terval,
[num-
Tasks])
reduce- T 1 FIreduceByKeyAndWindow() KL, FZX MRASHZ AR E OITEEE, #E
ByKeyAnd{ #iit E®BNE OMIAAGER - LHNEIEH AT OB, X Lvalues 2 B % Afuncfi T4 1+
Win- B, TGRS E DB, XN AX values )2 # I invFune 0 R FA) TR . 25
dow(func, | BMIFIF, BEIEEEAE OEIE & BRI D ECSE I 2 & BiRgT R L, RINES
inv- & DR & A 50 BRI Gt a5 R AP . AN, R0 B O LIk
Func,windowld# gt lleInifrvalZ B+ NUE VTL) R %L (WS Hfunc) |, BBH — X R AT RIFZ) bR 4L
[num- (WZEH K invFunc) - F1H] ] freduceByKeyAndWindow() (L, ZE FHHE — A%
Tasks]) S mumTasks KI5 € HITESE - TR, XTEFRERETFRES (checkpointing) 7 HE
-

countBy- | T &K, V)#{E X AUDStream, & [F3H1 1 & (K, Long)# (E %] AJDStream - = # [\Long
Value- value RS2 1B BN & 1 Wkey H BRIRE AT - FAHT H FreduceByKeyAndWindow() 510, ZHEF
AndWin- | W —1A[1E S £ mumTasks R 18 E HATHESS AL
dow(windowLength,slideInterval,
[num-
Tasks])

Join HTF

wE, [EE—RMZ, fR{ESpark Streaming F A FHREL (join) HRIEIEHHH -

- (Stream-stream) XEX

— MR AT LA — DR B R -

Scala

val stream

val stream2

1: DStream|[String,

DStream|[String,

String]
String]
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val joinedStream = streaml.join(stream2)

Java

JavaPairDStream<String, String> streaml =
JavaPairDStream<String, String> stream2 = ...
JavaPairDStream<String, Tuple2<String, String>> joinedStream = streaml.join (stream2);

Python

streaml =
stream2 =
joinedStream = streaml.join (stream?2)

TR, stream1 R IR FIRDD 2 Fllstream2 48 B /X 1 FIRDD# 1 Tjoin « [RIFE, AR AT LI ALLHB
H leftOuterJoin, rightOuterJoin, fullOuterJoin <& - [t4h, {RIAR] LAFET & 0 Kjoin S F AUEGR R, HCHIHIR
s, W )

Scala
val windowedStreaml = streaml.window (Seconds (20)
val windowedStream?2 = stream2.window (Minutes (1))

val joinedStream = windowedStreaml. join (windowedStream2)

Java

JavaPairDStream<String, String> windowedStreaml = streaml.window (Durations.
—seconds (20)) ;

JavaPairDStream<String, String> windowedStream2 = stream2.window (Durations.

—minutes (1)) ;
JavaPairDStream<String, Tuple2<String, String>> joinedStream = windowedStreaml.
—join (windowedStream?2) ;

Python

windowedStreaml = streaml.window (20)

windowedStream2 = stream2.window (60)

joinedStream = windowedStreaml. join (windowedStream?2)

-85 4 (stream-dataset) KBk

HSDX FE I 2 42 E B TH AYDStream. transform B FH N EE T, X BEHENEFIEHHE DA T .

Scala

val dataset: RDD[String, String] =
val windowedStream = stream.window (Seconds (20)) ...
val joinedStream = windowedStream.transform { rdd => rdd.join (dataset) }

Java

JavaPairRDD<String, String> dataset =

JavaPairDStream<String, String> windowedStream = stream.window (Durations.seconds (20));
JavaPairDStream<String, String> joinedStream = windowedStream.transform(rdd -> rdd.
—Jjoin (dataset));
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Python
dataset = ... # some RDD
windowedStream = stream.window (20)

joinedStream = windowedStream.transform(lambda rdd: rdd.join (dataset))

SFrL, FELEAREE, KA LISHASMIZ R joinfETESE (dataset) o (F4Atranform®E T HIBRIERESETA
HOREHFCRE, BT IEIRZ R EE S F & dataset(H, T U\KIEJTH:O\IETH AT LACZS dataset A {H -

SEHEHIDStream transformations -3 3% WAPIS Y o Scalaif 2% DStream F PairDStreamFunctions. Javaig &
% JavaDStream #fl JavaPairDStream. Python i, DStream -

DStream#i i & T

Bt 57 A LUK DStream WURURHEIABISMT RS, W BOREEE E RS . FOVEH R T 2R A SEM
PR RSN RS, R AERHE TEAR, 42 HIEMA DStream transformation 57 1 H IE
PAT OX— R RLLTRDD Haction 1) - HFIFT SRR HE TN &

WET | HE

print() eI B2 (driver) 75 _EFTEIDStream®: ML H S50 % - Python API XK. fJPython
APIH pprint()

saveAsT- | FfDStream[] A & PR 7 B LA L - B AR —D X, & XHma NN “prefix-
extFiles(prefifIME_IN_MS|[.suffix]”

[suffix])
saveA- BDStream N LUFFLIavaXf AT GAFBINUT SCHFF - B M R— 130, &304
sObject- | #IA “prefix-TIME_IN_MS[.suffix]”’Python API & /3 #FPython

Files(prefix
[suffix])
saveAsHadoBtDStream N 7 T& £7 £[Hadoop XL FF HY « B N HLIR— 430, & SCHdr & FLNH “prefix-
Files(prefix| TIME_IN_MS[.suffix]”Python API # /~ 3 ##Python

[suffix])
fore- XERBAMNREBEET T, ZETENR—TK ﬁfuno func¥f 7E F T DStreamf &
achRDD(fupc*RDD |- - func¥ 1% 55 #1L4 & " RDDI AL 1 #: 5] % WARAGH, i REFXHEES
BIEAREF . FE, funchf EUE fEstreaming . F B IR B 28 R HUTHY, Fr AR EH A
“RDD El’*]action’ﬁ?, W2 fil & X DStream P RDDs Y SLfRit B 12

1 FiforeachRDD 1% 1T =t

DStream.foreachRDDSE — 1Ak H 58 K AR A T EEEL, H P ] LIE T L E F R DStreamZEU IR £ 2 /NI 2450
o ANEHPRE T B ERm SOt FEH XN TR . DURS2s T —L45 AR -

T XT?WB%%?)\?&ITEW%—% ERNS (W ZAEserverlITCPIER) |, DA A AEIEAILIE AL -
F, & NG RES AN E M 7ESpark SR B0 85 (driver) FEFEH QI — M IEEEN 5§, SR 5 sl B 7ESpark
worker 5 5, E SIS . 1 R IR

Scala

dstream.foreachRDD { rdd =>
val connection = createNewConnection () // XIT7EIRENSY (driver) PFREFUIT
rdd. foreach { record =>
connection.send (record) // MiXITR{Eworker i G FHUT
}
}
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Java

dstream. foreachRDD (rdd —-> {
Connection connection = createNewConnection(); // executed at the driver
rdd. foreach (record —-> {
connection.send (record); // executed at the worker
1)
1) i

Python

def sendRecord (rdd) :
connection = createNewConnection () # executed at the driver
rdd. foreach (lambda record: connection.send(record))
connection.close ()

dstream.foreachRDD (sendRecord)

XBAIR RN, POVEREICERNZFIIL, HNINEhET 5 20E Bl worker T, « THXLEH N G0E
HAGEAREE TR (Las) ReBfy. L, SN SuEFEMARFIL, SEERS —MHRT FIIE
FRAIAN GERN SUEF T EIAL, FI WK 5% Blworker 11 U5 AT RER L EHHIIAIL) 5.
PRI R BRI I 2t P worker 17 5 b B ELEHEN 5

IR, HETF RN R ATREZE RS — D - hEFDRE AR — MERN S, il

Scala

dstream. foreachRDD { rdd =>
rdd. foreach { record =>
val connection = createNewConnection ()
connection.send (record)
connection.close ()

Java

dstream. foreachRDD (rdd —-> {
rdd. foreach (record —> {
Connection connection = createNewConnection();
connection.send (record) ;
connection.close () ;
}) g
1) i

Python

def sendRecord (record) :
connection = createNewConnection ()
connection.send (record)
connection.close ()

dstream. foreachRDD (lambda rdd: rdd.foreach (sendRecord))

— MR, EEXN S EAENEAEIRAERH A B, NEFICERBHFT IGEREST S0
MK SWMRE A LENFE, INB KRBT RZRENEFLRE . — PN IWRTFMBERTEESFH
rdd.foreachPartition — W RDDAJEE 43 [X B — N BRI 5, /RFIWT:

Scala
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dstream. foreachRDD { rdd =>
rdd. foreachPartition { partitionOfRecords =>
val connection = createNewConnection ()
partitionOfRecords. foreach (record => connection.send(record))
connection.close ()

Java

dstream. foreachRDD (rdd —> {
rdd. foreachPartition (partitionOfRecords —> {
Connection connection = createNewConnection();
while (partitionOfRecords.hasNext ()) {
connection.send (partitionOfRecords.next ());
}
connection.close();
}) g
)i

Python

def sendPartition(iter):
connection = createNewConnection ()
for record in iter:
connection.send (record)
connection.close ()

dstream.foreachRDD (lambda rdd: rdd.foreachPartition (sendPartition))

XFE—oR, EE RO MM EIIRE K x LT -

B, ME—PEMRABIE, BRAES PRODIIR Z A N 5 TF &% 7] ILE — g s
RRFFEEN SR, DMEAEARRILREIZ PRDDZ B 3L 2 [/ —HE RN &, RET:

Scala

dstream. foreachRDD { rdd =>
rdd. foreachPartition { partitionOfRecords =>
// ConnectionPool s&—1ERAM - WV EER D
val connection = ConnectionPool.getConnection ()
partitionOfRecords. foreach (record => connection.send(record))
ConnectionPool.returnConnection (connection) // FHEZERINAER L, IEFEEH 2

Java

dstream. foreachRDD (rdd —-> {
rdd. foreachPartition (partitionOfRecords —-> {
// ConnectionPool is a static, lazily initialized pool of connections

Connection connection = ConnectionPool.getConnection();
while (partitionOfRecords.hasNext ()) {
connection.send (partitionOfRecords.next ());

}
ConnectionPool.returnConnection (connection); // return to the pool for future_,
—reuse
)i
1)
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Python

def sendPartition(iter):
# ConnectionPool is a static, lazily initialized pool of connections
connection = ConnectionPool.getConnection ()
for record in iter:
connection.send(record)
# return to the pool for future reuse
ConnectionPool.returnConnection (connection)

dstream. foreachRDD (lambda rdd: rdd.foreachPartition (sendPartition))

ER: ERWPARERNIZGEWE RN, B AFERBRIIF, 8BRS BohiE% - XD SSIN %R
F A A AR o= A S 5

HAZE A

o DStreamVFAL TG M), FERHEFRMAL, X— SFRDDAE T HactionE il & 1R
FAlo FeAlHl, DStreamfiHiE +H &5 HRDD actlonﬁ?/\ﬁﬁﬁ' fib &t BB A B o PRI, 4
RAR E’]Streammg}‘" AR EmEEF, 8i&IRA T dstream.foreachRDD(func) 1% G #EfuncH i FHRDD
echtlon%:% BB 2GX N R SHBWEEE, MASCIEEE, BIEINEIERE R R %=

« B, B ET AR RBUT 4, HEREENTERM AR F o SCRIRFHUT -

DataFrame #1 SQL &t

7EStreaming i A H 7] DL FiDataFrames and SQLE Zb ¥ i =0 E - FF 4 3 7] LL A 38 1 StreamingContextH?
fr)SparkContext¥f 3K Al # —~SQLContext, H, FAEFEFHR — B sh2s (driver) #EKEE,
1%SQLContexthf RAEEEFT AR K - RIFE, VRIDZ ] LUE FH R A1 8 1Y 5 A =R 52611 SQLContext, 411
NEPRIEFTR, X BERATREFF R RIS INEF M T — &2k, [ FHDataFrame fISQLE ST i1 BRI 714K -
HEmE, HE 1 RDODEEMA — T DataFrame, REIEMAUIRE R, FFHSQLE X LLImiT 5 -

Scala

VEZ: streamingﬂiHﬂtUﬁH4DataFrame§i%z */
val words: DStream[String] = ...
words.foreachRDD { rdd =>

// PARsorcontext Bl
val sglContext = SQLContext.getOrCreate (rdd.sparkContext)
import sqglContext.implicits._

// ¥RDD[String] ¥°A DataFrame
val wordsDataFrame = rdd.toDF ("word")

// DataFramelE Mt MimH};
wordsDataFrame.registerTempTable ("words")

// B sonBEfIEM), HITHIHIRK
val wordCountsDataFrame =
sglContext.sgl ("select word, count (%) as total from words group by word")
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wordCountsDataFrame.show ()

XBEEFEEMRI: source code -

Java

/++ Java Bean class for converting RDD to DataFrame x/
public class JavaRow implements java.io.Serializable {
private String word;

public String getWord() {
return word;

public void setWord (String word) {
this.word = word;

/#*+ DataFrame operations inside your streaming program x/
JavaDStream<String> words =

words.foreachRDD ( (rdd, time) —> {
// Get the singleton instance of SparkSession
SparkSession spark = SparkSession.builder().config(rdd.sparkContext ().getConf()).

—getOrCreate () ;

// Convert RDD[String] to RDD[case class] to DataFrame
JavaRDD<JavaRow> rowRDD = rdd.map (word —-> {
JavaRow record = new JavaRow () ;
record.setWord (word) ;
return record;

)i
DataFrame wordsDataFrame = spark.createDataFrame (rowRDD, JavaRow.class);

// Creates a temporary view using the DataFrame
wordsDataFrame.createOrReplaceTempView ("words") ;

// Do word count on table using SQL and print it
DataFrame wordCountsDataFrame =
spark.sqgl ("select word, count(x) as total from words group by word");

wordCountsDataFrame.show () ;
1)

XA source code -

Python

# Lazily instantiated global instance of SparkSession

def getSparkSessionInstance (sparkConf) :

if ("sparkSessionSingletonInstance" not in globals()):
globals () ["sparkSessionSingletonInstance"] = SparkSession \

.builder \
.config(conf=sparkConf) \
.getOrCreate ()
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return globals () ["sparkSessionSingletonInstance"]

# DataFrame operations inside your streaming program
words = ... # DStream of strings

def process(time, rdd):
print ("========= =========" % str(time))
try:
# Get the singleton instance of SparkSession
spark = getSparkSessionInstance (rdd.context.getConf ())

# Convert RDD[String] to RDD[Row] to DataFrame
rowRdd = rdd.map (lambda w: Row (word=w) )
wordsDataFrame = spark.createDataFrame (rowRdd)

# Creates a temporary view using the DataFrame
wordsDataFrame.createOrReplaceTempView ("words")

# Do word count on table using SQL and print it
wordCountsDataFrame = spark.sqgl ("select word, count (%) as total from words,
—group by word")
wordCountsDataFrame.show ()
except:
pass

words . foreachRDD (process)

XEHZEERIL: source code -

PR AT DLZE M 4R TR B HUTSQLE I (FP &, Rl HUTSQLE 1) B 4% #2 F132 17 StreamingContext ') 4%,
BAR) o N XFERT, R ZEH R P E StreamingContext % H BT TFHEEEZFH, &
NStreamingContext’H FJ it © K Z FIRDDEURE £ 782 7, 84 B2 &R HISQLIE A th 7] fE LA 15 B & iR 45
o BNETF, MRARFEER L DI0RESE, HE2RSQLE R Al BEZHATS 8, I AR TR
%StreamingCo)ntextﬁf/l\f% BB S B  streamingContext.remember(Minutes(5)) (iX&Scala hff, H
MiBEENE

B ZDataFrame FISQLAIS ILiX H:  DataFrames and SQL

MLIib BE7

MLIib & TR ZHE ¥ HiL . B, RFERTENRR2TEME RN % RBIE (W0 Streaming
Linear Regression, Streaming KMeans) , X483 =0 EE A IR UEE F— 22 S YIGREAY . — i Sofi)
R PRE R - PRICLISN, XEZ ALY BIEM S, (RTFERRIIZX LR, IR R IGRIT AR
I TAELHI AT - ILMLIib -

RAFIFFAMN

FIRDDZE AL, DStreamt 32 #F B EIRFF A MBI N FH - H7FFZE FH DStreamfpersist() 771, % T IEN
#h 2 H 51 i FDStream ' & "RDDHpersist /7 1% 33 1 R ZHE 7 AR N AE - XX T Al fe s i B AR
Z K WDSwreamdEHH A (Fla0: X TR —-IMHEFE A ZAIEF) - N TETHIFEONE T,

: reduceByWindowFfireduceByKeyAndWindow, E&HIRSHIHE F, W: updateStateByKey, HIEHFFALL
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?JEEE%TO Eit, W& 0 E 7 £ RDStreamtf R BN & HEhFALBINFH (ORNFEITF & HH
Hpersist) -

ST 48 2R i A B (W0: Kafka - Flume ~ socket®) , BRIARIFRE AR 2 K BB 7 A ML 5
PAASFIRT S B E O RIS, DU SCRPAES -

ER, SRDDAFKE, DStreamMIEANFF AN REEAEFIMLEIN A « E—FrIHE RAEREM X
—/INTT o RTFFRAMNEA] (BB FAENSA]) BB W Spark R fETE R (Spark Programming Guide) -

REA

— ki Streaming B F#RF Z 724/ N HE AT, B DL AN — L2511 5538 B 70 K RS TR I A 7 B
(W ROUPE - IVMBRSE) o X TiXSErREtE, Spark Streaming RIS (R A7 B 8 115 BB —L47]
BRI B ARG, UERERSRER AR PR E Ek - FTLL, 1B SRR 2R LN IR

o THIERE N (Metadata checkpointing) - FRAFZFITEZHE I E LE BRSBTS EFAE RS (W0: HDFS) . 3

— Configuration — 1] Streaming N HFEF UL EF B,
— DStream operations — & X i zUAM#Z H DS tream (5 5. -
— Incomplete batches — DA HEAE AR SERIHLIRE B, -

o BRI E A (Data checkpointing) — 542 B FIRDDER /7 B ] S AU A0 7 o X0 — LR BB HINA S
R HRERNE T REIRA LB - XA T, L84 A AIRDDE R T 1 JL IR
fURDD, [HULREE R AR, BRI REF ERKHIRKIEES - O 1B ShAE RS RUE HO i 3 2k 2 8
MEE S ERTERIEEE, B AR R — S FRDDIREF S, DITHTTC PRI K A
o BE AR E S TA] -

B2z, TTEEeE S EERE N TIKE ST A AR, TR ERDDIRE FUR T T SR RS B
BIEMIKE -

AT Bt 5 AR B A

WRELUN B ML, IRBE AU R AR T

o R THEREREHE T (Usage of stateful transformations) — & & T updateStateByKey 4 & FH
7 reduceByKeyAndWindow (B> REIIRIA) |, FRECLAELE RS E S B 3R B B M A7
FFRDDIE . -

o TFRFIREhESHEH K E  (Recovering from failures of the driver running the application) — X EFZE T
B E s LERE R CHERHEEE -

EE, —SEEMRANAE, WREE BRI A ERSERE T, MR AT EREL . TN
XFERIE, JEEhE (driver) MIEIKEJE, BRI HEXZLIMOLIE (HLOCEBRREDREHEOEIETES
FR) o NHIEEX H B RN AR, 1RZ Spark Streaming N R XFEZTT Y - K JEHadoopE A% L HF

WAL E R A R

REAMEH, AFEXEFREFRELAGENKRES BRI, — RS2 XTERER
—HEAEN . TEEREMXHEARS (W HDFS. S35 ) « & #& R FE A streamingCon-
text.checkpoint(checkpointDirectory) - & B IF A &, 1Rt ] LU A BT R B A R SE®RET T - A5,
MR ARFFZNR N BEW S WK B e P K, IRPTBERFEE G H RS, SEHLL T H:
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o MRBFEZERED, M Enew— 1 HStreamingContext, & X IFFiH MEIR ML, RI5 1

F StreamingContext.start() -

« MRABFENFEEERERE, MFHENRE A B KA IEEE B 2 StreamingContex tif 5 -
A X7 A LU StreamingContext.getOrCreate S EH,  RBIU0 T :

Scala

// BIRBIE St reamingContextIE L IFEHE A2

def functionToCreateContext (): StreamingContext = |
val ssc = new StreamingContext (...) // ﬁﬁ%‘*Tf%reamingContext%T%
val lines = ssc.socketTextStream(...) // Ol&EDStreams

ssc.checkpoint (checkpointDirectory) // WEIFRENE R
ssc
}

// BIEEHIFISt reamingContext M5, BiE MR S iHE—
val context = StreamingContext.getOrCreate (checkpointDirectory,
—functionToCreateContext )

// Do additional setup on context that needs to be done,
// irrespective of whether it is being started or restarted
context.

// JBBlStreamingContextif 4
context.start ()
context.awaitTermination ()

W5 checkpointDirectory H SKFF7E, Mcontexthf & M & S AR EH M E ML . IR Z B XAFLE

(tn: ') W functlonTOCreateConteXt RS, 8 — 1 # FIStreamingContext®f R H &
M IFDStreamZUHETT - TR~ B111E 2 I RecoverableNetworkWordCount, 31X F 44 W 4855038 0 /) SR 1R 1T
RN E| — 30

BT {5 FH getOrCreate Z 41+, ﬁﬁﬁkﬁ%ﬁﬁﬁ@ﬁﬂ%ﬁkﬁu%T‘SﬂﬁFEEo X — 5 R RE R FH AR A A
TSR LRIE -« 3 — e IERE  (Deployment) iX—7

779]‘ FEEREMZ, RDDRCE S SN FIRFEIE TS - XAl e SRR A EE | 25 - (A

, AR ‘Jﬁ\ﬁéﬁﬂﬁﬁﬁﬁf/\ﬁﬁlﬂﬁnﬁlﬁlo SRR E AN (ean: 17) | IR AR BN HUIR R A
ﬁﬁ'{—ﬁ(jﬁ?ﬁ“ﬁﬂi_ﬂa A—HH, RESRET THE S SIS E%ﬁﬁﬂﬂ'f%/l\ﬁﬂ’ﬂiﬁﬂ, X [FAIFES
T ARGERE . X T ZRDDIGE S VA IRESHEHRE T, BOAMBERZIIREREERS, H&/D10F)-
% A m_fl//l XK B XN E]FE:  dstream.checkpoint(checkpointInterval) - — 5% 7715 Jhy #tb % [B] B st [
F15~101% -

Aings, IR EULRER

Accumulators and Broadcast variables cannot be recovered from checkpoint in Spark Streaming. If you enable check-
pointing and use Accumulators or Broadcast variables as well, you’ll have to create lazily instantiated singleton in-
stances for Accumulators and Broadcast variables so that they can be re-instantiated after the driver restarts on failure.
This is shown in the following example.

Scala

object WordBlacklist {

@volatile private var instance: Broadcast[Seq[String]] = null
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def getInstance(sc: SparkContext): Broadcast[Seq[String]] = {

if (instance == null) {
synchronized {
if (instance == null) {
val wordBlacklist = Seqg("a", "b", "c")
instance = sc.broadcast (wordBlacklist)
}
}
}
instance

object DroppedWordsCounter {
@volatile private var instance: LongAccumulator = null

def getInstance(sc: SparkContext): LongAccumulator = {

if (instance == null) {
synchronized {
if (instance == null) {
instance = sc.longAccumulator ("WordsInBlacklistCounter")
}
}
}
instance
}
}
wordCounts.foreachRDD { (rdd: RDD|[ (String, Int)], time: Time) =>

// Get or register the blacklist Broadcast
val blacklist = WordBlacklist.getInstance (rdd.sparkContext)
// Get or register the droppedWordsCounter Accumulator
val droppedWordsCounter = DroppedWordsCounter.getInstance (rdd.sparkContext)
// Use blacklist to drop words and use droppedWordsCounter to count them
val counts = rdd.filter { case (word, count) =>
if (blacklist.value.contains (word)) {
droppedWordsCounter.add (count)
false
} else {
true
}
}.collect () .mkString("([", ", ", "]")
val output = "Counts at time " + time + " " + counts

})

See the full source code.

Java

class JavaWordBlacklist {
private static volatile Broadcast<List<String>> instance = null;

public static Broadcast<List<String>> getInstance (JavaSparkContext jsc) {

if (instance == null) {
synchronized (JavaWordBlacklist.class) {
if (instance == null) {
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List<String> wordBlacklist = Arrays.asList ("a", "b", "c");
instance = jsc.broadcast (wordBlacklist);

}

return instance;

class JavaDroppedWordsCounter {
private static volatile LongAccumulator instance = null;

public static LongAccumulator getInstance (JavaSparkContext jsc) {

if (instance == null) {
synchronized (JavaDroppedWordsCounter.class) {
if (instance == null) {
instance = jsc.sc().longAccumulator ("WordsInBlacklistCounter");

}

return instance;

wordCounts. foreachRDD ( (rdd, time) -> {

// Get or register the blacklist Broadcast

Broadcast<List<String>> blacklist = JavaWordBlacklist.getInstance (new_
—JavaSparkContext (rdd.context ()) ) ;

// Get or register the droppedWordsCounter Accumulator

LongAccumulator droppedWordsCounter = JavaDroppedWordsCounter.getlInstance (new,_
—~JavaSparkContext (rdd.context ()) ) ;

// Use blacklist to drop words and use droppedWordsCounter to count them

String counts = rdd.filter (wordCount -> {

if (blacklist.value () .contains (wordCount. 1())) {

droppedWordsCounter.add (wordCount._2());
return false;
} else {
return true;
}
}) .collect () .toString();
String output = "Counts at time " + time + " " + counts;

See the full source code.

Python

def getWordBlacklist (sparkContext) :
if ("wordBlacklist" not in globals()):
globals () ["wordBlacklist"] = sparkContext.broadcast(["a", "b", "c"1])
return globals () ["wordBlacklist"]

def getDroppedWordsCounter (sparkContext) :
if ("droppedWordsCounter" not in globals()):
globals () ["droppedWordsCounter"] = sparkContext.accumulator (0)
return globals () ["droppedWordsCounter"]
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def echo(time, rdd):
# Get or register the blacklist Broadcast
blacklist = getWordBlacklist (rdd.context)
# Get or register the droppedWordsCounter Accumulator
droppedWordsCounter = getDroppedWordsCounter (rdd.context)

# Use blacklist to drop words and use droppedWordsCounter to count them
def filterFunc (wordCount) :
if wordCount [0] in blacklist.value:
droppedWordsCounter.add (wordCount [1])

False
else:
True
counts = "Counts at time " % (time, rdd.filter (filterFunc) .collect())

wordCounts.foreachRDD (echo)

See the full source code.

HRE R

AT R E L — T AT & Spark Streaming A -

Hil B2 A1

F247—"1Spark Streaming N, RE T ERE&LUT 54
o ERELUEREHESS — X2 Spark S FIFEAZEK , 1# 0L deployment guide -

o 25Spark N FFT MIARE, — IR FEERFUR AN FHFT AL — TN JAREL « Q05 Fspark-submit #2252, APAR
N ER Mt Spark A Spark StreamingAFHKIARE - (HJE, WRIREFH T R EdE)R (advanced sources —
40: Kafka~ Flume - Twitters¥) , Af 4 VRFF 200X S m AR VR HE < AJAREL S HARE — &I T 6 H &6
o fFlan, WERAREER T TwitterUtils, BB 24 gt UK spark-streaming-twitter_2.10 5 HAH AR ERF TR R
FAFIJARELH -

o NPITE (executor) TR EWHINF — HUTRHLARCE TR IF EWHINTE, B9 8 iEuR#G7
HENFE . B, RELEEOREAE1008, AW R IRERGLARE R E 1058 EEEE
NFE . AT, BRHEZ DR IR T IR N A EE A -

s BRERE A - MRRIOFRANAFERE R, IAIRTEAE— 1 Hadoop APIRA FI AT ZX 17 fif H %
o ER R, MANMANEEREAXNER, MEKER 2 HELX S HR T AEdE . 150 Em
AR /N

- REWNEF BEhEE - FiASA B E WRIRele, MEEMBERY RERoRnRE, H HREw AR

— Sparkfl 37 %8 & — Spark 37 # & 8 B W] LA ST K Spark S A FY 9K B 4% 32 58 B £ RE A
worker 17 5 FIB84T - AN, SparkAYSEREE #H &8 7] LINHZ K sh&s i AR AT il 1, — HAK
eviRH HiREIAEO(E, 50E Fworker ™ SRR R, Spark & FEE H 28 Rf H 3) E /53X 19K B
25 o ¥ W Spark ML #EF5RE (Spark Standalone guide) -
* YARN - YARNSZRFAIMSL IR E R BB VLS - F4EZS YARNEI S -

— Mesos — Mesos_I 75 % F Marathon > SEHLX — THRE -
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» FLEWAL (write ahead log) - MSpark 1.2i2, FAT5| A T write ahead log K& & A 551 - W15 A FH X
NIhEE, MIETE B IR B & < Llwrite ahead logle S5 ABLEF G E 5 B R H - XA
ARERZ KK (BB VEFMEPITw) - P AR spark.streaming.receiver.writtAheadLog 1%
Htrue. A, XFEHEF S FEEREMELE TR NIRRT LS sh 2 4 Bl Es 17 ZEiE
i, MMRFAEBARA A& (more receivers in parallel) - Bob, EITE R FHWALJG 22 H #2010
BEZBIATIRE, R AWALHLERRFHE -1 ZRIARFEERST T - R ATEILFENA X
N StorageLeve MEMORY_AND_DISK_SER - 415 2 fff FiS3 (8 # H fth AN 32 Fiflushing 1) S R 5¢)
FAEWAL, — & Zi015 8 HX W 4RI spark.streaming.driver.writeAheadLog.closeFile AfterWrite /1
spark.streaming.receiver.writeAheadLog.closeFileAfterWrite - B i£4152 % . Spark Streaming Configura-
tion -

o WEIIFRRBYUER - nREREAT HBEEA R DR FEIEIR AR, AF 47 IS X E —
TRREECER, Bl BRUECCRNFE . MRXMEZERESR: spark.streaming.receiver.maxRate,
a0 5 {8 FiKafka Direct API 1875 2 1% & spark.streaming.kafka.maxRatePerPartition - MSpark 1.58, &
fIT51 N\ T backpressure FI & oK o) S HOAR B R RE L PR &, 1A H B ZBUGEE . H P AF¥
spark.streaming.backpressure.enabledi% A true Rl 7] J5 FHIZIHEE -

THR R AR ACHS

F+2% Spark Streaming N FHREFFACHS, AT LA LA R Fp7=C

o HTHStreaming 2 7 A1 E AT I — Bl (A, B S IRt LS, BRI R - R, XFT
Eiﬂ?ﬁ%ﬁﬁﬁ%iﬁ%@%ﬁ‘Eﬁﬁﬁ%ﬁ%?ﬁ (B EHR R [RT S R 8808 4 25 728 W7 1> Streaming B FH AR
) .

o« ZREFREWMAEMIEY (5% StreamingContext.stop(...) or JavaStreamingContext.stop(...) ) , HJ:
H R P 2 R C 2240 B 52 B S BB Y - SR U5 /B BT HStreaming B2 PP, TR PP 5 72
PR A BRSO - R, XA R BRSO ER & (B I BIEHEA
i: Kafka- Flume) , FERNTZEFTIHRRFZERX D2 6], $ORTEAERIRL%ER - BAEGE
IEHENRERER, AVRESFENEESSZREFTRFIINNRER, R RERFS
WAIRER e - XMBEOL T, REEREARE MR ERER, ZAaMRErmeasEx.

LR P i 2

B T Spark H & FI S ¥ AE /1 (monitoring capabilities) Z 7k, XfSpark StreamingifH —LL&05MH) IR ¥ ThAE R
F - tnSSeH4L T StreamingContext, A4 /7 7] LLZESpark web UILEE#I|Z H T — - Streaming tabTl, i &
N T IEEBTREWRE (BRETEKR, BIOCERMSRE, KWEESE) MAEZNAXER (ks
(B, EIMGERTEE) o X LfE BT AT LU R W ¥ streaming . -

web ULLA PP EEFF I E 2
o FLIRAGFEFERT (Processing Time) — Zb¥H B NREIREERT
o MLXAEELERS (Scheduling Delay) & HLIRFERAS SRS IE] (R E— MK ACEESE)

QSR ALK AL PRAERS — B UL IR B BRI (8] K, BB LB IERFFEE BT, MUERE ROUAL B B B A 4L
ERWCERL o XIS E— T B A IR (AR TR (reducing) -

Spark Streaming F2/F {40 B33 & AT LA StreamingListenerd R WEHT, 3~ 0 AT LU TR B2 28 RS A0
SOFRRF ] AT TREERE AR, X2 — Tdeveloper APIE [, HiA)IE VX ME ORMIRAGES DD (ATRES
EmELZEERER) -

1.5.4 PEREAE

ER TG Spark Streaming F A S EPMERERT 2 — AR AL AR o AT RHR AR — LEBERS it Streaming L FH
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REMVACERIZEL . SR LoRUL, IRTRZEH FRIX 7 I ) 2R
1. REERTIRFIRER, H> ALK TR -
2. WEAELIA N, DU R A BEE R RERR AR O -

DL A B[]

BT Bff T LU D Spark ot 8 ML FRI (8] « 4095 RZEOLILTE (Tuning Guide) FIK . X H
2 — L E B

5 R (40: MKafka~ Flume -~ socketZ5 820 UE) T ZAESpark H F 5L FH A7 BT -

WERFLWCEIR S F 0 RS, B4 v U RN W 47 % - EE, B ADStream L&
— DB AENES (receiver, B T worker i &) , B MRS BB —BREGRI - FTLL, ELEZ 1
ADStream il B N IR IR AR 53 X 4 Bl D EAR I - Blan, BT LLRF A Kafkahz BUR 1~ topic AU AR i 5
FCH 1 Kafkadi AEORET, B EOR A B A — MopicHIEUE, XHE—R2S RN W MEIES TR
s, HmEN T S ERErE . FR, A7 A AT PAEX EDSream BRI A AL— 1, R AT
fEA H 5 BIDStream b {5 A7 7] FH ftransformation 8.1 « JRFCASLIT

Scala

val numStreams = 5
val kafkaStreams = (1 to numStreams) .map { i => KafkaUtils.createStream(...) }
val unifiedStream = streamingContext.union (kafkaStreams)

unifiedStream.print ()

Java

int numStreams = 5;
List<JavaPairDStream<String, String>> kafkaStreams = new ArrayList<> (numStreams) ;
for (int i = 0; i < numStreams; i++) {
kafkaStreams.add (KafkaUtils.createStream(...));
t
JavaPairDStream<String, String> unifiedStream = streamingContext.union (kafkaStreams.
—get (0), kafkaStreams.subList (1, kafkaStreams.size()));
unifiedStream.print ();

Python

numStreams = 5

kafkaStreams = [KafkaUtils.createStream(...) for _ in range (numStreams)]
unifiedStream = streamingContext.union (xkafkaStreams)

unifiedStream.pprint ()

HAAUFELEAOSER S RWHOEERE, ZSHHME S 3 (configuration parame-
ter) spark.streaming.blockIntervali iE - K ZHIZW IR A S RHEIE S H R — 1M EIRR, REHRE
Fllspark N7 o X TmapRE F R, &4 PRI B0 BORF & ok 8 2L BLX L EUR AT R S
8}, B ERESERMIREOR N ESEANE T (BRIEIRE / BaRSEINE) - Flin, ST iRtkEeE, o
SREIR R AR 200ms, M AR ZAESECH10. WREFERD (DT Elepu core M |, B TEA
RAANEIESD - FTIEIXMMESEL, ST 45ERRLIRIAIRER UL, AFHRERDEIRRERRRIA « Ak, A
R EER R R F 2 /DB S50ms, RESHBRSNFFHE SRS T -
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AU ERBEEROTERE, EABEEARBERY SN Z AKX (M input-
Stream.repartition(<number of partitions>)) - ZEIESELMIRE], FEIFEE A EH DL BNERF LT 5
F

ETEEN B (stage) F, E— BB &AL S EON B #E 7] B8 18 A4 B TR A B &K -
Flan, X Freduce R FJHE F, W: reduceByKey F1 reduceByKeyAndWindow, H BRI\ f)H & 15552 H
spark.default.parallelism 5 i o /R BE AT LUEMGX BRI (spark.default.parallelism) , 7] DU T 5%
FEEX N H A% E (W PairDStreamFunctions) o

BAEFF3IL

VR EEES R 1 51 AR AT UK B D EEE P S LB TT4S « 7E Spark Streaming 7 28 A R A B R 2
FE3IAL:

o B ONECHE: BOAMD, FRICESISCEI ISR 2 DL StorageLeve. MEMORY _AND_DISK_SER_2 HITERE R 577
EEIFITES (executor) AT LRV, WEIRIEIRSHITIIL LUB/DGCHE, IR R A
BIZALIZES - RN, BURSMAEREENGFE, YNENER A HEIRE . BAE, XM IEF
%\gfﬁ%ﬁﬁﬁmﬁﬁﬁ% — BRI ER B SRR BB P AIML, IR)E P lspark PTEL & F5 € A& ZOR F 51
AR -

* Streaming H F T 4 77 B9 FF A 1L FJRDDs:  Streamingit & Fif 4 A FIRDDA] fE &= FF AL BN FH -
Blan, BETEOMNETFSRFREFAMLIANE, HAEOHBETESZXAE . AR
7%, spark core®X 1A F] StorageLevel MEMORY_ONLY 25 #F A (LRDDE(HE , Tispark streaming®k i\ fif
FHStorageLeve. MEMORY_ONLY_SER 5/ Hi¢ AU B % HE,  DAE RRE R/ GCH#H -

RER LW — R, T L FIKryo P91 (LS8 D CPURIA 72 FF8 . 7% W Spark Tuning Guide - 5, &1
Fryo, (RATABBIRLL(L: T E 2 L HA | SR 53] HERE (5 M Configuration Guide) -
BRI R R, RO RRRRA, F0A AT L% R AR, R (B B R B
FAIR T2 BB R AIGCIFE . I, WK KRG LB LR 3 A E T 0 aE
T SO TR AT B R A (LR 5t - SR AT LU FEA L EICPUTF 8 LR (L RERE . [RIEY GCRfo &
HR% .

S EBhITH

WRBHEIMESEE L (LS50 LLE) | IPARAES L% Sslave T ST ES BRI, 4
R RARMEIA B AP (sub-second) FIREIR o« i LAR AN 75 46 AT LA DA S5 1S sh T8¢
o fESFHML (Task Serialization) : f# FHKryo P IMLAESS, DUB/DMES A GRS, IR & A EE
S o ESS BTN R H spark.closure.serializer B E K] - A, HETEA S HH A F5
1k, RARHIRRA A BE2 BE AN b A SCHF -

o PUTHEZL (Execution mode) : Spark/i 373 % 5l & Mesos KL B AR = N AT 55 143 BhES ] EMesos AL &
BN AAESS S B A/ 229 - 7% L Running on Mesos guide -

XLV R AT RERENS U8/ 100ms UL IR AL RS [R], 33 AR L AR Ot T (R B A AT RE -
BCE A IE KR A B
F Al streaming N FHERAF ERREBIT, AP RGUACEREE A LU AERR B H RO RO E L - HA)IE N,

PEUCESCHE A0 40 PR 2 2R L A R B — R o TR E AR ARG, ATLAUEXS R4 (monitoring)
DUR_EWERESIE, DA b EIR AL B REI NOZE N T BT BRI [A] -
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HRHE Spark Streaming VW AINEST, 7£— MM BTIRIRMI T, LKA R A (E AR KRN 2 58 Ao A 3
fES) - Biln, 7E WordCountNetwork 7RI, Xt TH7E FIEUEE R, — P RGTA] BERENS AEHL I IR FR 2 R
BR EBRRCERE , (A0 RIEAIR ARy S00Z P R AT RERAE B AT R T - BT, #LIRIAIFR T 22 HIX
B, DBBRAE RGURE A BST R -

FHHE A BRLIRIE R, RAT DU — BB RS BIBLIR B RRE (205~10F0) FFaaiist . B30 UE RO 2 & hE
B S AT EIRESCE S, (R AT REFR B — T 0 B R L BEREIR - (W] LA 7B Spark K 5/ ¥ log4j H &
[f)Total delay, 1] LA StreamingListener$® FRAGM) - AIELX N IEIRBELRFF ALK BIRREANEZ , T4 R
QERATZER - T, WRXMERFALE K, Wl R RA D RIRRECERE, I EwRE
RONIEE - —HRGIUETRE, IRELA] DL $e s8R SoE 2, 838 iR IAIRR(E - A R
%%Egﬁl‘ﬂﬂﬁﬂﬂiﬁﬂuﬂ%@ﬁm, AEGXA IR 484 BohfE TR E R (10 FER/NTRERIA
b

R

Spark . F N i FHFIGCTA ML AR L TER  (Tuning Guide) H A HEARITIE « R EWRIE—EIRR L
e AT, BATRENIE— N LR TH T Spark Streaming {7 LS4 -

Spark Streaming N FH 7E S FE H A7 A A TN 7 & 7 3 AR T B BT 8 B Btranformation &+ - 40, SRR E
H—"1% OB TFHMEIT105 8 ESE, B 2RPEREDTEENFEREB 1008 0EIE; 57—+
stupdateStateByKey, U1 5RkeyfRZ (15, XS R I ERAF Hkey Histate M 1R E , WX ELERFTE S H N - M
AR VRE R FOR M — T LAY <BRET - 87768 (map-filter-store) #EMIIE, APFRZRINFRARD T -

— BB, streaming RSB W E] FOEHE S DL StorageLeve. MEMORY_AND_DISK_SER_2 iX /M7 il 25 5]
78 |spark™, HELEVL, WRAFEANT, BIRRFp2wE E o R 20 A 2 K KR Kstreaming
FARERE, B REIR N AAENEE R, RETEANFE - ZEFRE, — 0/ R A
7, BT, R EBOR, HIE -

A=A AR B R B - B streaming N FHAETE AR ZARIEIR, BT AR €A E H IR EHEL
FEITHEA ATV B IR B CE 1 -

PAT 52— LERERS A B VR D N A 5 FHAIGCTT ISR BL:

o DStream#F A A (Persistence Level of DStreams) : Fij I%#E 751t (Data Serialization) X/ &
ZRET, BRikstreaming 5 ARDDZ #F AMAUT S RIFE T - MX T ARSI EdE, XFERT L
W/ DNAE 5 FFIGCH RS - Wi B HKryoFAIML, ibRedE— R DI EER K/ NIN A & - R
PRID TR Bt — B D N SR RONE, TR B EE 48 GE i spark.rdd.compressiX ML E 1% E) , H
AT E & 4 2 W I CPUTEAE -

o HFREEIR (Clearing old data) : ERIMELL T, FrA A% AZHE DL K DStream ftransformation 5 7 4
HI%E A RDDER & H BiE Y - Spark StreamingZ MR 48 T 1§ FH fjtransformation 8 7 R & H E £ -
w, RAT R OERER BRI 1055 B HIEURE, A1 4 Spark Streaming 2 (& 8 /D105 ¥R, 7

SR E BRI . 9%, /RAT LU E streamingContext.remember DLPR B 5 5 8] B 4L
B (e ReTREaREX A E W FEZNEGE) -

o CMSHII[AHLES (CMS Garbage Collector) : 47 | RERH/DGCE ZHIMTE], T TamFE I F HCMSEL
W Ei#s  (concurrent mark-and-sweep GC) - HIRCMS GCEFEMIF KRS S BT &, [HIE1E
WHRE, FACMS GCREMRLIAMERAN AR FFE— D IWRIEE RIKF o &5, IRFFERRER
525 (i1t spark-submit™ fY—driver-java-optionsi% &) FIHUATES (fi Fspark.executor.extralavaOptionsfit
BZH) LERE TCMS GC-

o HARIR: RSB HA— P EAGCHE, UTEREH DA RN FE:
— BCA Tachyonff FHHESN N FFRFEAMRDD « 1 I SparkZm 28RS (Spark Programming Guide)
- EHEZEREENHIT IR - XHGCHE T2 BEIHEZ RIvMHE .

Important points to remember:
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A DStream is associated with a single receiver. For attaining read parallelism multiple receivers i.e. multiple DStreams
need to be created. A receiver is run within an executor. It occupies one core. Ensure that there are enough cores for
processing after receiver slots are booked i.e. spark.cores.max should take the receiver slots into account. The receivers
are allocated to executors in a round robin fashion.

When data is received from a stream source, receiver creates blocks of data. A new block of data is generated
every blockInterval milliseconds. N blocks of data are created during the batchlnterval where N = batchlnter-
val/blockInterval. These blocks are distributed by the BlockManager of the current executor to the block managers of
other executors. After that, the Network Input Tracker running on the driver is informed about the block locations for
further processing.

An RDD is created on the driver for the blocks created during the batchInterval. The blocks generated during the
batchlnterval are partitions of the RDD. Each partition is a task in spark. blockInterval== batchinterval would mean
that a single partition is created and probably it is processed locally.

The map tasks on the blocks are processed in the executors (one that received the block, and another where the block
was replicated) that has the blocks irrespective of block interval, unless non-local scheduling kicks in. Having bigger
blockinterval means bigger blocks. A high value of spark.locality.wait increases the chance of processing a block on
the local node. A balance needs to be found out between these two parameters to ensure that the bigger blocks are
processed locally.

Instead of relying on batchlnterval and blockInterval, you can define the number of partitions by calling inputD-
stream.repartition(n). This reshuffles the data in RDD randomly to create n number of partitions. Yes, for greater
parallelism. Though comes at the cost of a shuffle. An RDD’s processing is scheduled by driver’s jobscheduler as a
job. At a given point of time only one job is active. So, if one job is executing the other jobs are queued.

If you have two dstreams there will be two RDDs formed and there will be two jobs created which will be scheduled
one after the another. To avoid this, you can union two dstreams. This will ensure that a single unionRDD is formed
for the two RDDs of the dstreams. This unionRDD is then considered as a single job. However the partitioning of the
RDDs is not impacted.

If the batch processing time is more than batchinterval then obviously the receiver’s memory will start filling up and
will end up in throwing exceptions (most probably BlockNotFoundException). Currently there is no way to pause the
receiver. Using SparkConf configuration spark.streaming.receiver.maxRate, rate of receiver can be limited.

1.5.5 &EE1E X
AN, BAE T Spark Streaming 37 A 7E H B S M A ELAAAT F -

PEA=R
Hx

B3 Spark Streaming iR LAV EEE 3, FlTE SEFHEBZ— T Spark RDDF R LA AL EEE 3 -

1. RDDZANFZRH), "I EER, S AAEIES - B 1RDDEILE [ HOEREFHMSER, HPEME
TR U] 2R AR SRR o B AR -

2. GURRDDAVIE D23 XD T s R &K, 2% AT DURFER DD A ML 5 8L AN AH B A S i i AL
EEERITE R

3. [BEFTERDD transformation & FiT B I A ZTEMLER), 4B XEE FEE|AHRARDDE
TRRIPIEE, 175 Spark eI 2 AR TC K -

Spark ¥ Z#:{E — S0 X5 SO RS AOEEE . 40 HDFSEIS3 . R, PP MX en] 22 5 5038 U 7 A&
FIRDDH, & A] 55 8 - SR, % T Spark StreamingHIEGNLL, K H L2 EUE I Streaming 7= 22 M {454 57t Uity
PR, iZlElEr@ﬁStreamingE@ﬁfE?ﬁﬁmﬁf%E (LEHEXFH T fileStreamfI N H) - ESZIHIRDDAH[E
PR M, BUREOS L U Z 1 A Rlworker 17 &, b HISpark U T2 KL (BOABIARE F22) - Fit—
HHIIHRE, RETHEREWAEE:

IS
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L RWOFORTE T BRI - BdE A2 B0 8 Dworker T RUEIETT E K, BIVHEEIA !
2. BRUEM AR BIALTE - BOvERHBERIA, Fril—HikkE, REEMEIERE#RE -
Wb, EE WA RE R R R E SR

1. Worker 11 53 LB — (EATIZATHUAT AR WIworker 7 5 — BHUE, 11 m EAE A IEEEA 2 ZK - InRXE
TREAREEERT, BLAEASHRFREL2EX-

2. Driver i 5 ff& — U1 Spark Streaming FUIREN T s, HF 4 1R E IR SparkContextXtf S % T, FTA I
s MENFERTERL S RE .

AT LR AR, NEEA 8T8 T #— T Spark Streaming FIZREEE X -

E X
MR RGP EEEIE AT IR R 38 BRI RE RS R H A BEAIRERIE - — D RG] gEFE it AR
WL ERUT=F2z— (NMERGREGHIE) -

1. £22—IK (Atmostonce) : BFRICTKELBMIE—IR, BELHEHE L.

2. 20—k (Atleastonce) : FARICFKEDHPULILT —IR (—IREEIK) - FMPLRIEREFRIEE RS E
K, WEL—RER . HEFWRENSEES .

3. K§#—IRX (Exactly once) : BEFRICREMHIM AP b B — Ik - Wl R, BHLEEIREL, A&
WEIEES - X2 =M ORIUEF Fem ) —H -

HLRE

AT AL B R G — AR & B & LUR =AM E0R b FE P IR
1. HBUEHU (Receiving the data) : MEHE R BUEE -

2. EE5H: (Transforming the data) : RFEZWCEIAVEIR AT HE (1 FIDStreamFIRDD transformation®
¥) -

3. BdEfEiA (Pushing out the data) : FHFEHF B BAEAEAZISMISIF R ST, BB EMRER RS -

R Streaming i FH 7 Z2 BB i 21 i B KRB — IR BOLRIE, BB At AE DL E = PR A BB AR IERE T —
R B, BFCFEOA, HEIN—IR - B —IR « #EE—IK . FNHLFATESpark Streaming ] .~ U H
RIRE— T IX =P TRAE X

1. BRI ARIBERIRR A RIEARR, N —T HiEHEe .

2. BfEE: FrE RERAR 2 BRI — 0B, X AT TRDDIR BEAICRIE - R H IR, RZEEK
TEIRIAREVIIR], BRA PSS MIRDD /S 6 & HH R A A 2 -

3. BlEfenk: F i RIEROARIE 20— BB L, BEENEH O EE AR EET (2%
%) LIETWFAS (BRESFES) - AR EATLITA 8 S RESPLHIR SIS — 008 X
XN ESERHFANE -

b

BRI TE 3L
ANFERE AR AR RO B AT FEE R, WD — 0B R — I

116 Chapter 1. ZmTEf5rs



Spark 2.2.x reference doc Documentation, & 7i 2.2.1

ST B R

AR PTR B A BRER ORI T P A B RO S ARS8, ATHDFS, #8 4 Spark Streaming it BE7E 1 (7] HiC bz A RS 7
ACFRPE BOECHE - X ARIEOL Tt RE GRS —IRE L, Wl W AE I 28R, P rRdE 52 1
WHRAHE—IR, R

BT Bl s

S F T RECES BB R . A B E SORF RO/ T S f 37 R U s 287 - BT 24238 25, spark
Streamingf%ﬁﬁﬁ%ﬂ SEeAES

L ATERRR A — XSRS AR R RIAR)S T SRR A ARG B - X KR AR
BERY, BARAGRAN (CREEMARERIA) BIEOEMMEE - Hit, —BREESER, 8§
WEIRIARIEEE, & EH ABIEIR AR, B ARDGER i A& ZHE -

2. AATFEREES - XRBPER A2 ZEINE R, Bt — HworkerMdriver H ILEIE, #iH AT HES & KEL
¥ -

KEFAFIRE A, Bl 1T LRSI T A FIAE S AR —Dworker TRl BUR T, X FAIFERZIEARS,
SEBIEELR - AT ARG, RN (EIUEMARREEIAR) SEEARES EK - 1 Rdriver 77 /L
Ii%;; K%TEL{&@JE%NEZ%, Hipp) BRI B CERE TNFRIARERER S EX, ZHSREEIR
SEFIITHELSR -

N TR E R D AEWE BRAFRIARAEL, M spark 1.2 FFIA5I AT WAL (write ahead logs) , DAERFX LG 3R
AR R RE T o RERM T REZIES, RSB HAWAL (write ahead logs enabled) , B84 AF
AHAREIRERTEOT « H HXiHE, Daefg bz b—xgyiE SUERIE -

NREE THER LTI AFIE L

i &

% & Worker #{ F% Driver # [

Spark 1.1 LA
A A Bl % Spark 1.2 X LAEMUA, BARIFFEWAL & AR SERZIES, NIARERESF (CBEIEMARER
FRIZA) BdE;, EHEAATTERIES, R ESREMCIREEIRERTREE K,
AT RERWES, WEERER, HREED—RGEHEIE L A AT EEE, TIRE%
FEOREZER, HORFEIREFIREER, BAGRENE URIE
Spark 12X DL J5 h & , 5 FAWAL & ff A o] S e 4, WA &HE =K, H
e fit® D — B SRIE & M8 H AT S A R e, W oE Bl E K, H R
= 2 — &k B X RO

MKafka Direct APHZUEIE

MSpark 1.3, FA15] A Kafka Direct API, %ZAPIRE FKafka%{ 38 JRFE (ARG — 08 LARIE - B TiX 4
B NAPL, FHN EE B RS TR— OO RIE, VREEBEE IR SC I 2 BRI — O SUERIE - (BUTh RERK
1-Spark 1.6. 1302 SIS AY) BEIFEAAIEEAIL:  Kafka Integration Guide -

R R X

B AT (40 foreachRDD) #AL“Z /D— k8 UERIE, Wt E 1, W R workertfl [, B HEIERES
W2 IRE NIPERSEAR A o A X3 T 3 RGERUL2 AT LI 1) (fF FlsaveAs***Files Z IR (R 7 2
EZEIR) , FTURATRE BN TAEREIAER —E L FEFEWMALI A * FEEH
(Idempotent updates) : FtEVAZIRIERIE, FAERSERME - FlU0, 2K HsaveAs*** FilesfR A7 130 E 2
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G HFEAEEE . * F55EHT (Transactional updates) : FTH VB EFSMER), X —RALBECRAEEHT
MR T DL — Ry =

o FALIRES[A] (FEforeachRDDAH AT ) #15r [X RG] G —PME—PRIR, ZARAER IR M — A —
MRS -

o ETIXNPRRE RS, FERITEREE N RS - ’@EJLEIEE WFIZARRR IR, T
JRFHRFRA R OEIREFEIONT RS B, BMAHIZIRACEWIRT, BERAIKRL .

dstream.foreachRDD { (rdd, time) =>
rdd. foreachPartition { partitionIterator =>
val partitionId = TaskContext.get.partitionId()
val uniqueId = generateUniquelId(time.milliseconds, partitionId)
// il uniquerdlENFESHIME—IRR, EFuniqueldEIMpartitionIteratorfTTMEIEIEFEHSIRT
}

1.5.6 T—#%
o HABAXS %0k

Kafka Integration Guide

Flume Integration Guide

Kinesis Integration Guide

Custom Receiver Guide
* Third-party DStream data sources can be found in Third Party Projects
« API XUHY
— Scala 3(H4
* StreamingContext Al DStream
» KafkaUTtils, FlumeUtils, KinesisUtils, TwitterUtils, ZeroMQUtils, L\ MQTTUtils
- Java XXHY
x JavaStreamingContext, JavaDStream LA} JavaPairDStream
* KafkaUTtils, FlumeUtils, KinesisUtils TwitterUtils, ZeroMQUtils, LA & MQTTUtils
- Python X #4
* StreamingContext 1 DStream
+ KafkaUtils
o HA7R{F: Scala, Java BLJ Python
o Spark Streaming 8% '] Paper Ffl video -

1.6 P28~ >] FE(MLib) A2 fe
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CHAPTER 2

2.1 SRR A

AT EA AR T AT AR SRR B AT Spark, LUE B 5y PR EL Ap i KB MA DA - WRIE T R TAE
SRR Eh Spark R HTERF, 1825 Spark M HFEF 552 TR X0 SE -

2.1.1 A

Spark N AR FEGERE DA N MSLAHRE G217, X WH R A ERBRF (AN Driver B/F) HH)
SparkContext %f SR H AT -

BRI, N T WAL LZ1T B &P, SparkContext 2 B8 £ 5| £ P 38 7Y () S ¥ & 2 2%
(Spark B ¥ Y Standalone £ Ff ‘& ¥ %5, Mesos . YARN) , XL EBHEHMRA TENHERF Z
BB HEKR. —BEEZLEBFEHES, Spak 2 EEHF AT HE L NN HERF HIE Execu-
tor H THATIH BEALSMAMEEIE - &, Spark ¥ N HREF R (f£#4 SparkContext H JAR
f1, 80 % Python X ) & %% Executor- #¢ )5 SparkContext Ff Task 43 & 45 % 1~ Executor 1T -
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Worker Node

Executor | cache

—f
Driver Program / / Task Task

SparkContext Cluster Manager

\‘ Worker Node
\ Executor | Cache
—p-

Task Task

XA HE JLMERTER BT

1. B> Spark N FHEF#H B O/ Executor #H2, AN T A4 i A BH N Executor #EE R FFEIZ
RE, BB LR T BT R B AR SS - PRI, AT AR B &1 Spark N AR,
MW FEERE, & Driver 7] UM AR R F A B IIESS, M Executor A EERE, REA
7] Spark R FHHEF RS RS TEAF K IVM BT - RTMHX W EIRE TIETEZ 1> Spark M AT

(SparkContext SEf7]) 2 [BI2LZEE, FRIFTCEGE S 2SN A& RS -

2. Spark XfJEEREEEE HEE— IO A - A2 Spark BEARBEI BT ERERE, I BAES ZE BRI o XA
BIVEEAE— A SCR 2PN R P R SRR BES (W0: Mesos B YARN) 5217 Spark F2F AR LA
o

% . spark.driver.port and spark.fileserver.port in the network config section) - [EIt., Driver &7 )/ B2
51 BT E Worker 9 s U A% -

4. ANERE T ESEE Driver BFEER, FTLL Driver MiZAE Worker 17 &8 M2 T, EIFAER—TA
HRIE N o WRARTRELE X B L EIE K, HIE /B2 Driver 1) RPC AR H H it Epir i1
VB, AR BSERE Worker 17 SR #7732 4T Driver -

2.1.2 £HEHRRA

Spark H B SCHF LA R 3PS E T 2S -
« Standalone — Spark HH i— ME B ERE TS, ©H15HE—1 Spark ERFSIEH B -
+ Apache Mesos — —“1~A] LiZ 1T Hadoop MapReduce F1AR S5 N FH AR 7 018 FH EERFE AR -
« Hadoop YARN — Hadoop 2 fJ B TR FHES -

+ Kubernetes (experimental) — & iR 2 4F, A KubernetesH5C 58 7 FF - Kubernetes/&— M2t LI 281
OB E M E R & - Kubernetes Y SCR7 IEFE R T & TEapache-spark-on-k8s GithubZHZH 1 -
KK, EZ % E ) BRI

2.1.3 &% Spark M A

FIF spark-submit BIZA, W] LA Spark P X FF R R — MR EHERRCNAREY - HEZFEHAFEEFES L
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Spark N FHRE FPIRAZ TR SX R L -

2.1.4 W5

> Driver T2F#E — 1 web UL, BHSHET] 4040 0, ©2

REERE FIEFEHUATHY Tasks - Executors

DL B2 RIS B - I FR AR W8 51\ http://<driver-node>:4040 X 1~ #li1ik R AT 15 [A]3X 1~ web
Ul WB¥EFER X CE AR T B — S #5I0

2.1.5 1EMLE B

Spark ] LIZERFHRERF Z (8] (RAFEHIZHX —EH) MZMN (4: [F—1SparkContexthf iz 17 T Z MR
fElk) EHIFIRDAC . EEIEMEES I ML MR i XRE

2.1.6 KiEFE

FREGT 2 FREI R RS,

Kig =P

Applica- T Spark FIHFARERF - EHEF LA —1TE08 (diver) MZ DHATE

tion(N. FHFE | (executor) ZHJ¥ -

F7)

Application | 1% Spark N AHEF M jar € - HHE, HFESEEENHERF S LR —E, B

jar(R. 3 #2 | B—1 “uberjar” (68 HH LKA KIZE jarf) | EEIXEBEAZ Spark 5 Hadoop

JFjar) BT HER, X ES TR ITRNE: -

Driver Pro- | j&21T main PRZFF A& SparkContext FIFFFE -

gram(JX )

WET)

Cluster FTAEER LS RIRAINTRS (40: Standalone ZEEFE FIZS - Mesosal & YARN .

Manager(%£

HEHER)

Deploy FTIX % Driver HFEEM JLIZ1T - 1E “cluster” T3 N, TEZEAEEERENERIS 8 Driver F2/7;

Mode(EF & | 7E “client” iU T, & E LRI FE) Driver 127 -

1K)

Worker T L TN AERREREE — T A -

Node(T. 1E

)

Executor(Fi. | FEEHF Worker 118 AR NN HAEFBIF LEHFRE, ERITHTEMITELS, FERN

118%) FERER E IRFETE - BN HREFEE B O/ Executor -

Task(f£55) | F&%A Executor I TIEHIT -

Job(1EAL) — A FFEATITE Job FH—4H Task ZHAY, FFHH Spark action (4[1: save- collect) & JEZI; K
¥ 2 TE Driver 1 H EHEFEXPAIE -

Stage(FHR) | B Job AI LIRS A Z /N Task 5, 1XZE Task EEFRH Stage, 1XEE Stage TR ILIK
FAFE AL — B M TEAE (2R BLTF MapReduce H A map #l reduce) ; 1RFFE1E Driver HH
HEREIXARE

2.1, FEFEAR
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2.2 3% Spark N ARF

Spark bin H & [ spark-submit FHIAH T LR /G 5) Spark N AT - B — 18— 0 E R LU A
Spark SCFFRIFTE KA S E S, AT ENG N ERE SR T IRERPN AR -

2.2.1 N HAEFAKETIT A

WRIRAIRE T HE TR, N TR AR Spark 8¢, R TFEF N AR F AT — T a8
XHECE— I EIR B R EARKAEFEE jar & (80# “uber” jar) - sbt Al Maven #FH assembly i
o QIEFRFEE jar ALAY, FEZE Spark F1 Hadoop F jar B3 FAKHNTE E F BHA provided; BIMiXLE jar 14 H
SEREHSRECTRM, FrUATRERITEHE . —BITE jar 825, RBLAT LA bin/spark-submit il
ARIRIZRI jar BT

% T Python, {RA] LA spark-submit [ —py-files Z40, FFARBIFET LA py ~ zip B .egg UG HIR T 4A 5
o WRIRFEMWIRZE Python SCHF, TAMEFIRRFENTA—1 zip B egg -

2.2.2 f# ] spark-submit Bz HEF

TRF— N HABRFZE, BATLUEH bin/spark-submit BIASEIRE T o XM S 7 5% & Spark S HAR
TN classpath, [FIEE R LASCRF Spark T SCRFHIBTR ANF R AL ) SRR B B s AP B AR

./bin/spark-submit \
—-—-class <main-class>
—-master <master-url> \
——deploy-mode <deploy-mode> \
—-—conf <key>=<value> \

. HoAhak I

<application-jar> \
[application—arguments]

— L AR T
o —class: R FREFFAOATD  (fIU0: org.apache.spark.examples.SparkPi)
o —master: ZE#F/Y master URL (4: spark://23.195.26.187:7077)
* —deploy-mode: Driver #1822 fESEFEH Worker 7 5 L3217 (clustert®=X) | i@ EARHAER —PIMERE
FiafT (cliendfdxt)  (BRIMERZ: client)

o —conf: A] LR BEEAISparkEL BB, SEX (key=value) #&F . WREFTEEEEFR, ALIHAN
SRR ("key=value”) -

* application-jar: N FAEFjarflB{15, ZjarfLAEIER B C AR S EETE BRI - 4052 URL,
A 2% BEAZURLAS AR A BE D SRR AT I H—30H), 40: hdfs://path B3 file://path  (ZZSRN BT E 7 mi 4P
—%)

» application-arguments: %25 B FFEF A M 2K main EREUNEBNSEL, 7k .

— P AR B RS, M — & BB Worker 17 55 9 B B8 LB B S ML 2 3R A R B B FH A2 e (1) 4
Standalone EC2 £/ ) Master 19 53) « iXFHE T N HLEGE S client #28 « client #2320~ , Driver B2
FT1E spark-submit FIFHFEH, X TEBERUEMEGE — &P NAEF AR kg0 e 26 6
b R, XFEACEES TR EAHUT (REPL) FINMAREF, (7140 spark-shell) -

YR, WIS MBE B Worker 7 s AR FIFLER (I A0 VR I ZEIE A L3RS AR, B 8 cluster (R R 8
/b Driver 1 Executor Z [AJfJM4E4EIR - HHEJ, HH YARN 3CFF# Python B FHFEF I cluster #=HEE -

K

122 Chapter 2. #ZE




Spark 2.2.x reference doc Documentation, & 7i 2.2.1

XIF Python B, HZHE <application-jar> BFHi il — 1 .py 30, FE Python [ .zip -~ .egg B3 py X%
45 —py-files ZE(RN T -

HERDIANZSHETTH TR EHAOEREES - fla, X T—"EH cluster B3R ZE 1) Spark Stan-
dalone®E 8%, R 7] LLFE E —supervise Z ZURHH PR Driver 76 5 7B H IS JEORIF L T RERS BEhEE - 1217
spark-submit ~help i % A] B & FTH X FEREISZ - TR R JL 7w 5

# AMGEITR AT, FHs M core
./bin/spark-submit \
--class org.apache.spark.examples.SparkPi \
—-master local[8] \
/path/to/examples.jar \
100

# 1F client BB AFH—1 spark M EH TN HERF,
./bin/spark-submit \
-—class org.apache.spark.examples.SparkPi \
-—-master spark://207.184.161.138:7077 \
—-—executor-memory 20G \
-—total-executor-cores 100 \
/path/to/examples.jar \
1000

# H cluster EPEEINFH)— Spark Standalone®lt MiziTN AR, BHEHI BERE
./bin/spark-submit \

—-class org.apache.spark.examples.SparkPi \

-—-master spark://207.184.161.138:7077 \

—-—deploy-mode cluster

——supervise

——executor-memory 20G \

-—total-executor—-cores 100 \

/path/to/examples.jar \

1000

# 16 yArRN B8 LT ARERF
export HADOOP_CONE_DIR=XXX
./bin/spark-submit \
—-class org.apache.spark.examples.SparkPi \
-—-master yarn \
—-—deploy-mode cluster \ # BT client BWRAHEEN client
—-executor-memory 20G \
——num-executors 50 \
/path/to/examples.jar \
1000

# fE—> Spark Standaloneff®t 1217 python NFREF
./bin/spark-submit \
-—-master spark://207.184.161.138:7077 \
examples/src/main/python/pi.py \
1000

# 7 cluster HEEAXFH—1 Mesos EFEZITNHREF, BHETHSIER
./bin/spark-submit \

-—class org.apache.spark.examples.SparkPi \

-—-master mesos://207.184.161.138:7077 \

——deploy-mode cluster

—-—-supervise

—-—executor-memory 20G \

—--total-executor—-cores 100 \
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http://path/to/examples.jar \
1000

2.2.3 Master URLs

&4 Spark ] master URL 7] UG DL R JLF#E =

i

Master X
URL
local AKHZFT Spark, HAEF 11> Worker &f2 (AR E H1T1THE)

local[K] | &HiziT Spark, i K 1~ Worker 2618 (B L2 RrixX ME & N RPLES - CPU core A1
#)

lo- K HZ 1T Spark, fEF K T Worker 2272 7F H L ¥F Task #x K K WIKEL N F (see
cal[K,F] | spark.task.maxFailures for an explanation of this variable)

local[*] | Z&HEZFT Spark, T F Worker ZZAEEAIN LA L1255 CPU core T E(—FF -

lo- AHIZTT Spark, fFH Worker ZZFEEUMH A% 25 CPU core ™ —FFFF H LI Task Fe KKK
cal[*,F] | IXEUCH F-

spark://HOSTEPERTE '€ ) Spark Standalone ZEFFHY) master - ¥ [15E A] DIECER), BRINETO77 -
mesos://HOSTFHERTE & 17 Mesos B 8F - M 52 IEE R, BRILE 5050 Q1R Mesos SERF KN T
ZooKeeper, ] LL{# B mesos://zk://... K325, 1EE —deploy-modes E X E H cluster, [A]
fF, HOST:PORT K #5[A] MesosClusterDispatcher.

yarn EHETEE BT YARN £8F, i Fi—deploy-mode RF5 7€ client B8 E cluster L3 - YARN %&
FEOLE 77 258 SHADOOP_CONF_DIR 5% $YARN_CONF_DIR 25 &K H ¥ -

2.2.4 AT ISR E

spark-submit FEIZA AT DL — B SN BB SparkBLEAE , R X LL B A £ 45 R N FHFEIT - Spark
ERIN 2 M Spark %3 H K H Y conf/spark-defaults.conf ARG LB AL E - HFEAEE, H5% EK
B X -

FX 007 S B\ Spark B HEBCE., 7 LIZE VA spark-submit JHIAKH & B — L2 40hn & - Flan: R
P H % E T spark.master B, B4 4R AT LLZEE spark-submit A —masterZ% - 1@ H, 7ERDE LR
i 7 SparkConf X 3 X BEHZH BT REm LN, HIKFE spark-submit FE IS5, FIRA spark-
defaults.conf 3 {4 H IR E (A -

WRIR SRR NE R AR B E (B2 W R A, /RAT LUE spark-submit [ —verbose 15175847 E[14H
ARG R -

2.2.5 HRKHEH

{# F spark-submit I}, application jar 1 —jars EIFEE /Y jar BER S HNERIGERE L - —jars/S AR URL 4700
PLUES 530 - X DFIR DL EERERFIHATER R I LY R B FASHF —jars

Spark {5 F N T FURLIAY LA VRSB Y jar 693 4 SRES -

o file: — OHFHEXT RS, FF Hfile/URDE 1B S IX BN 28 FUHT TP R AR S5 8 o N, B N HUTES BN IR B
2SPIHTTP serverh HUX 263044

* hdfs:, http:, https:, ftp: — X EIXLESEE, SparkFf 2 WFEE FJURIALE T #7150 Fjarfl -
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e local: — local:/ ¥TLFJURIF FHa @A TAET &5 LARREIF I B MO A B L = 304 . XBWRE, A%
E)Eﬁ MLET0, HFAEXT—L AR M aljartl, BIFHEHXF A, MR, IRFEEIE TR RS TIE
T E b, B EI NFSFIGlusterFS T 2 304 «

FE, B SparkContext X N F] jar SR # 772248 LB Fr it B Executor ) TAEEHR T - —BNHEZE,
XEETATRES G M S Z AL - 75 YARN b, XEEHE TAEZ Boh5E); TESpark AL ERZRT, X
FhH NG ZEBCE spark.worker.cleanup.appDataTtl J& 4 -

ﬁﬁF‘J_Tuﬁﬁ —packages &L, WA E—MES SFRET maven £7FT Ketg B HE MK  3X 44
& B BRI - BSMA) maven/FE (B SBT resolver) A] LLiB 1Y —repositories ZEUK T8 E - Spark 4
(pyspark, spark-shell, spark-submit) #3ZHFFXELSE] -

XIF Python, 1 A] U FH SR BT —py-files 1B 93 % egg ~ .zip LA .py EE|HUITES L -

226 HEZER

BT T RN ARG, SR — SO PR T oSBT P LB RA DA, DU i
AR R AR «

2.3 Spark i R

BR T AT LAFE Mesos 1 YARN SEEFEFES FiZ4T 251, Spark i@ it —Ffay S A 7 B st . (RBE AT LU
FLEAB— P masterf1Z Mworker R F B 5h— MR EERE, 7] LI AR5 LR B s AR = 5 — 1
MSLEERE - v T M, (R R B LsiTiX /e 6 TR -

2.3.1 SparkSEHEM 2%

BRI e Spark, VR AR ELREGRIELF 1Y Spark WA S 2 AP & — 1 m LRIAT o JRAT LR #iSpark &4
release HIFIGRFMUAS, AT LLEH A E Spark -

2.3.2 FojashiEst

PUTLA R 64, Bt rl LUSBh— M52 H master ARS5 2%

’./sbin/start—master.sh

BEhZER 2 G, master B T2 FTETH —4 spark://HOST:PORT URL, &7 LL{# X INURL ¥ worker 3% 4 5
master, BE E A masterSZEUZH4E - T/J\JIET PAFE master Y] web UL (BRIAMbAIESE:  hitp://localhost:8080) 7%
% master URL -

R, YRAT LGB LR 4, BEi— 182 Mworker 77 8, HORFEEREE! master:

./sbin/start-slave.sh <master-spark-URL>

JABI—> worker LIS, & master ) web UI (ERIAHBHER: http://localhost:8080) , RRIZ AT LLEEI— 18T
AT, PUCTT SUBICPU N U A A7 (R E R SETIRY 1GB) -

w&JE, N HE A E SR AT LUE LS master FT worker:
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2R ER

-h HOST, -host | IEIFHIENLA

HOST

- HOST, —ip HOST | WIrmIFEN% (CEEF, 15 FH-h 2iF -host)

-p PORT, —port | ARG (masterT 5.E0IA7077, worker ™ sLFEHL)
PORT

—webui-port PORT

web UL 0 (master 13 A 2K1A8080, worker 1) /5. 2KIA8081)

-c CORES, -cores
CORES

Spark i FAFE/F BERE [ FH FICPU core®i R (BLIAERE: FrA AT FHAICPU core M)
{Xworker 7 SUHZL

-m MEM, —-mem-
ory MEM

Spark N FHFEFFRERS T AN A7 LRR, #%5C8 1000M 5% 2G (BRUIAEE: HlEsa il
FELIG) ; Nworker T EHRL

-d DIR, —work-dir
DIR

TIEE®, [ job FHEHREHEENZESR (BUAERE: ${SPAKR_HOME}/work) ;
{X worker i 5B R

—properties-file B E X Spark BT HAIINE T (BRAMER: conf/spark-defaults.conf)

FILE

2.3.3 £ FEhIA

A B S AR IR 5 — 1 Spark MU £ RE, VREIIZFE Spark %23 H & T Al — >3 #fconf/slaves, B HFEIR
FTEANE Rworker 7T SR HHIE— S VBRI TENE (BUP) | BiT—61185 - WHE conf/slaves HAELE, B
IR SBINS BN S8, XM =35 7@ - 35, master 77 515741 worker B/ {5 ssh -
BB T, RFEAE ssha BB (FHEE) - R REERE REEER, IBARETTLUE
1 P AE 2 SPARK_SSH_FOREGROUND —P—" % B 51> worker FIFHS -

BB LT conflslaves CAFLUE, AR AT LA LLN £ T Hadoop HRERHIZARY shell FIA R G 8haliiF 10 ERE, XLt
B Z<ERAE ${SPARK_HOME }/sbin H3X T :

« sbin/start-master.sh — 7EFUTIZHAPINLES F /S 5h—1> master SE4
« sbin/start-slaves.sh — conf/slaves U TR E & — & HLas FEE5I—1 slave S4471
* sbin/start-slave.sh — FERTIZBI AR RIHLES LR 50— slave 241
» sbin/start-all.sh — JA 58— master F1Z 1~ slave S, 140 0L b 0 A -
* sbin/stop-master.sh — {5 11 start-master.sh I /= 2] master SE 7]
« sbin/stop-slaves.sh — {F 1EFTH TE conf/slaves 145 7E ] slave SL 47
» sbin/stop-all.sh — 1% 1&: master 7 S AT A slave 155, 1E4H I _E 1 BO3#A
ER, XA T ZAE /R A 5 Spark master NS LB T, MAEIRAIARMLES -

iH it 7E conf/spark-env.sh 3O FF % B I AR &, IR AT DAtk — B EL B A - AT L L B # conf/spark-
env.sh.template K 8JEX N30, F HoR 78X SEAE 20 8% B A UKD 75 22K H ¥ DLE) BT H worker 17
Fo DT EAHBRE:
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UETE Y

SPARK_MAS[TERstSE B G5 E IIPHBIE, a0, ZEEE]— 1 ARMIP

SPARK_MAS[TERtRORIE E im0 (BKIA7077)

SPARK_MAS[TERsMWRBBIUPORT 1 (Z£148080)

SPARK_MAS[TERs@PFSHEL BB TE, E41"-Dx=y” (BLAZ) . AIRERIRINES % N mHIdE -
SPARK_LOCASpIRS M TAEH &, B85 B4 H A Im I SO FIRDDER A7 20 & _F AITm IS 2598 - 3
NEFFRERE R, RERRAEE EOESR . B LB FHES S RSIER, KE
W MR IR FE S E

SPARK_WORKER/LGORES M. FH 2 AT LL# FH AICPU core R (BXIABTH CPU core)
SPARK_WORKER/IMEMGRN. H 72 7 7T LLE FH BN A EFR . an: 1000m, 2g (BRIA 9 ZRHLE A A7 3
F1GB) ; FEESANHH M N K/ NEH spark.executor.memory J& AL E A -
SPARK_WORKSiRrP@RRer 5 < A3 - (ERIAFEHL)

SPARK_WORKERKWERUUBGRT (2R118081)

SPARK_WORKERENSTRNE ES 2 Hworker=L ] M4 (BRIN: 1) o WIRARPslave ML 2 FEH RS, AT LA
HEXAMER AT, FHRE, FRFEEE ESPARK_WORKER_CORESZ #0320 PR ) &
worker L5 5 FROCPU MY, A A workerSE 71| #F 2 1 FH Fir & BICPU -
SPARK_WORKS{RrDIRvorker] T. fE H & , & Fworkerf) H & DL & In B 77 i =5 W (B
ik: ${SPARK_HOME }/work)

SPARK_WORKERKEFTS FARCEE L, B3 H: "-Dx=y”, A[RERIETIES % N E 5%
SPARK_DAEMSpdrivEAdORNworker /5 & TR FING (ERA: 1g)
SPARK_DAEMSperiAvVste®RBsorkers/5 & FEAEFT (8 FHIIVMILETT, #4508 »-Dx=y” (EAIAZ)
SPARK_PUBILISpd®NMasterflworkers{# /A FEDNS (ERIAZ)

HE: BEIHA HEiA S EFWindows - WFEAEWindows 24T, 5T 1T/8 5 master 1 workers o
SPARK_MASTER_OPTS 3 ¥ L N A G @ 1t

=R e ;| EX
N
B
spark.deploy.re2ed Apphidatibng: 2 B/~ JL 1 O A RN - 58 5 7 R AOECRAR TR -
spark.deploy.reatedDaise 1 [ i Z FE R JL 1 O 45 R IKENES - B IR Eh g ot AR R 15 AT -
spark.deploy.sptead Quif 37775 & B2 AT A masters 4 b 1% R ] Be-RF I 43 71 2188 Z /T by & Aitrue, AL |
PR SRR R hfalse, TR SWRERIDEILEIES L, XX EBREMNE
S HBER] -

spark.deploy.defaultCcpark M 3718 X N N A 2 7 BRI B FICPU B (3% 1% Espark.cores.max 7 15 [l
R | F) - WBRAKE, WAFEHCPUMNL (BRIEXE T spark.cores.max) - HI5REE
i) | BERILER, RIFRIE RN, DOBSRA P iR

spark.worker.(ihouf 11 Fmaster’X H 1 Elworkerf] O Bk . I 2 KX 24 Z 2 5, masterts % 7
Zworker o

SPARK_WORKER_OPTS Y #FLL N RS & I

2.3. Spark M= 127



Spark 2.2.x reference doc Documentation, & 7i 2.2.1

[ JETEA TINE | X
spark.worker.cléaisap.enabjedis & #H 15 #E worker MINH A TI/EH* - EE, WEENAEMIEATEH
X, YARNH HCOHNSE T RN, ASIEH L5 RN FX N E 5 -
spark.worker.c1¢800p.interwedrkeris PR A B H TAE H S @mFAIAIRE - (7))
(30
min-
utes)
spark.worker.c1Zzhag. appDaad e A LLAT FI N AR TEH K - X ETERFBUR T IRIH A S = - sparkh.
3600 (7 | &R HEfjar @ ERAEESN NP TAEERT - MEENERE, NART/EER
days) RS iR, STHERTERR AR LB EAIF LT -

2.3.4 EEN AT B

BAE Spark 88 Lzt — N HTERF, A FE spark:/IP:PORT X~ master URL %45 SparkContextia &y -
WFTEIZ1T R B Pspark shell, 21700 N4

’./bin/sparkfshell --master spark://IP:PORT

PRt AT DAE 1 1% B T —total-executor-cores <numCores> 45 spark-shell ZESERE 5 F FICPU 0 B 4L -

2.3.5 Ja5hSparkiH

spark-submitfifl A< £ {4 T fx B 19 7 F0R IR AL — G 15 1 BOSpark S IR B B2 HF b o 6 T SL SRR OR
Ui, Spark H BT SCFRF MR EE - R P (client) BT, Bhgs#tAE (driver) FFAEFE SN R
Wotles EEEh . MAESAE (cluster) N, HKBHES (driver) R RFERFETAIFE—Bworker LEE), [FIIHZ
SE R AR P % P iR A SE AR S M I RE P 2 SR SRR Y, AN 255 2 Spark N I {745 7K -

QR SRR RL AR P a8 1 Spark submit HRFENET, AF AN AR jar G2 B0 Z 2IFTH K Worker ™ 5, L -
R R P BT O AL TSN jar €2, BBLITE —jars ZECPIER, JELLUES MR (W0: —ars jarl jar2) -

AL, WAEPEL I RERE OREEIE) B BNERE - BEERXDMHE, RFHEEERINARE
i —Sipervise PRIATE 825 spark-submit « FiflJ5 U1R IR T BT — D AT R M AR R, /R AT RETG 2412
IR E<:

’./bin/spark—class org.apache.spark.deploy.Client kill <master url> <driver ID>

YR AT LLFE master web UT  (http://<master url>:8080) & FEIKENEFID -

2.3.6 WIREAE

MRS B AT R SRR B py et e (FIFO) WERS - X MRES T LISIREZ A/, R DIEHIE1
AR T P A R B R B R - BRI OLT . Spark A2 ISR ITERICPU, XAKEH, FRIEIRIIE
FEE]—BZ) Rzt — AN AR o« R LLUE S 7E SparkConf Hi% & spark.cores.max > FR il = A# F A CPURZ Ly
;%\ﬁ © W’Jﬁﬂ

val conf = new SparkConf ()
.setMaster(...)
.setAppName (.. .)
.set ("spark.cores.max", "10")
val sc = new SparkContext (conf)
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AN, AR AT LB conf/spark-env.sh H ) spark.deploy.defaultCores % & 1 FH BRI FH FICPU ML (K551
STE & spark.cores.max FINFH) -

export SPARK_MASTER_OPTS="-Dspark.deploy.defaultCores=<value>"

L= R L, HARAETICRMILE — M RARCPUIRS, LA MSECRHREM -

2.3.7 BEFMEER

Spark M7 Z AR AR T — BT webM R RN P A1 - master FI5:1> worker #H H X B web UI,
JEREERER Spark TEMVLFIBTIT YR - BRIAEOL T, /R AT LLZE master 11251780803 [ £ 177 A1 53X 1 web Ul -
XA E AT DO AL E SO B i AT RIE -

A, BOMMELBHFEAHEE, B HBEAD slave THE EHTEERT (EKIA
H: ${SPARK_HOME}/work) - & Spark {EMk F#ZE/DH W HEILH, stdout FT stderr, X B R AL
B i B & 1B .

2.3.8 FHadooplrlitiztT

YRAT LALE Spark FAENE HHadoopZE#ERINiE1T, 75 2R Spark {E F M AL i) iRk 55 78 R B LA LS BhBEIAT -
iXFESpark AT Ui i hdfs:// URLE i [A]Hadoop - AELHE GEFE DL T /&, hdfs:/<namenode>:9000/path, 17A]
PAfEHadoop NamenodeHweb UI LB IEMAAIEEEE) - MR, VRUUAT LUy Spark #8 — ML HIEERE, XS
15 Spark /398 W] LAJE ik (4417 (7] HDFS _ERIEUE; X4 iRz 18 —L, (B 4nR SparkfiHadoop £
fﬁ?ﬁElﬁFﬁ\Ki@%ﬁWJWE@iﬁ, (PR (F4an, VRA] LAfEHadoopBEAE A A MTLZE b 3G — LE3 & Spark 1)
JLes)

2.3.9 ML euy AL E

Spark2 K& EH M BT, ALK S E™ERI JEEE, DU ERRE MR 558 8% 1 5
%, S FEIXHE: security page.

2.3.10 &AM

BONTEOLS , 7 B R SRR RE 5 7 Doworker 11 A AR IKC (FESpark A< B Ui, B RERS R R TAER 2|
Hittworker™ 7 /i £) < IRTH, VA 287 Bmaster i H R BER T, WX (BOANTH) K& MR SR 0
RmastertE |, (BTN AEAFERZARAEL - 7 S0LX MR ARE, BITEWMEATHATR, BAEaT:

#H-FZookeeperftii#master

RS

FFZookeeper K SIS 11 miake 2 LU — LR BEIR A6, 17 7] IESERE T R 512 P master 22 7] —
“MZookeeper » FLA — MHFHEZE T, MH—DRHATHEA (standby) R RASHET, WA
— P masterZ A1 #%2E, M Zookeeper?k B EEE T B, HARSIAE . BMKEFRE (5 H
JFARITES) ATRERRZ B2 BRI A « TR, BEDIER A SNEE N - DA TR A A2 Z BRI -

B £ KT Zookeeper[5 BIESFHiX H: here
[

B XK E AR IR AT L fEspark-envAH i% B SPARK_DAEMON_JAVA_OPTS, 5 JiX S8l & [ £ 15
B, TES R E SR
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ATRERIIRLEL: A0SR £ v master, {Hi%H IEFH1X E I master [ FHZookeeper VAL E , AP 41X Lmasterfi &R
AL, JF BB P masterfBIA A B O . X2 SFEEANEROTAEERE (£ M masterff &ML
HFATRE)

L

WMRIREEH —"1Zookeeperfeff, A4 Bohm il HFHERIRE B . AFELLAR T A LEZE P master,
I HELEAH R Zookeeper (F13EZookeeper URLFIH %) EIAI - masters ] LARAR AR IIFAMHESR -

7E 8 B HT 4R AT KISparkR. 5% & BT worker T 5 BT, FF E AN E Y A Septpib bk o R AT B
B LLET B Wmasterdtt HiE B #e B £ I mastertt] Bk B 7] o 5] 40, /R B] DL ZESparkContext™ 1% E master
URL Hspark://host1:port1.host2:port2  iX 2 5 EiSparkContext?E B “masterH &R 17590 — AR 4 X B, W
FRhost 1 £ T, XN HAIELE R IEFT T (host2) H13#EE| .

“FEmasteriE I B HIEE — 1 B E X A o 7ESparkh A Biworkerd B, B 177 22 24 Hi 40
S“master, F7E1Zmaster FIEM - — BIEM BT, EATHARES R 97 68 F|Zookeeper b o U152 40 T
T, UEA SR 2B R FTE Z B E M #Spark B H Flworker 3 il &1 E 1A S AN AL B, By LASpark S
FiworkerfE f= shit £ 2% W ZHEH A R LE -

T X —5E, #rimaster ] DAZEARARIBST A1 IN2E 8, ARME—TRE SRR, FriI R siworkerBE 5 15 (7]
ZiX Mmaster. B2, RENFfworker M AT, EAMEREAHET -

ET ARG B RS

RS

H FHZookeeper4 IR 5 4 AL AR T 1 A B B SR, (BE IHE IR 9K 75 BB fEmastertE: | O (& GEHS 5
Z., FILESYSTEME S FERE R E X —FF3K o 24 B FH FiworkeriF Mt Bl master IR 2, TR SERRH S A
ARG HZEF, —HmasterfE T, IRATFEE Bmaster, XERSEREBIKE -

B E
BRI FRERE, (R A spark-env 1% B SPARK_DAEMON_JAVA_OPTS, #]HAIEMEMF:

OB o X
spark.deploy.recoveryMode B HFILESYSTEM DUS A B S A (BRASS)
spark.deploy.recoveryDirectory | FH T /71 Al K K SEIR T EH K, masterdF A2 A0A Vi [AIRPR

Details (iF£4H)
o XMRERT R LT A . EEAGATRE (W monit) , sESFENEBMELEE -

o B/ ETHARFTEWE SHAGRKER; RN, XFREBREA SR AEE LR TN
FERERE . FEFREENR, @it stop-master.shAkFEmaster F] fENSTEHLHAR SR E H & F0EdE, R4
XEHEVR B B8l E [Bmaster, R AMKEREZ - XA 585 Emaster /3 BhEf [0 K35 — 508 (master ]
BEE LR 2 B M worker FN 28 omdB ) o

o JRATLLEFFANFS B R RENEURKE B (BRARXANEE A FE IR « WRZ PmastertE T,
YRA] LAFE 5 — A1 5 _E JH Bimaster, 3X T master L ZREVT A][F]—1"NFS H 3%, ERLAENS EMMKE RS
R, B35 Z BiEM worker TN B (%54t FZookeeperti =) o 5 £E AN FH 0 0 ff FH 3T A master e i3t
TS -
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2.4 {FMesos | jz17Spark

2.5 £ YARN 24T Spark

Spark %7 YARN (Hadoop NextGen) A HF& M 0.6.0 iU FFIRET, JEEERIRUA L ZERFEE O EGH -

2.5.1 7ZEYARN L2 5}

B 5B HADOOP_CONF_DIR E{# YARN_CONF_DIR &[] — % Hadoop £E#E% it & S LE H
%o XEEFEE T\ HDFS 54 DL E#2 5] YARN [ ResourceManager (HREFEZY) o X HETH
FCE R 293 & 5] YARN SR ER9&T9 5, SXFE R AR 0 A B9 BT YARN 2528 #0R0 FH R AE OB -
FIXERESIH T Java RLEERHEANET YARN EEHAEGZ R, A4 XERG BT &N
% AE Spark N FHRFHIELE X E (F4E Driver~ Executors, PLIZIZITT client BExUH ) YARN Application
Master, B FF AM) -

B WFEE AT T7E YARN /530 Spark T2/ - 7E cluster 5~ , Spark driver 7EYARN Application
MasterFi217 (GEITTEEEF) | FILE i) LAFESpark N H B 51 2 5 R FB H - TiclientE=X T, SparkdX
B R PRI RR R, XIS A YARN Application Master 2 - [A YARN FH % %R

N[FT Spark standalone F1 Mesos #23, YARN Hmasterth ik A~ & fE-masterZEU T 5 € 1Y, 1M 2% 7EHadoopliL
B E . F, XMESL T, -master AF X E Hyamn -

PUF Hclustert® =X f5 81— 1> Spark . :

$ ./bin/spark-submit --class path.to.your.Class —--master yarn —--deploy-mode cluster,,
— [options] <app jar> [app options]

fian:

$ ./bin/spark-submit --class org.apache.spark.examples.SparkPi \
-—-master yarn \
——-deploy-mode cluster \
——driver-memory 4g \
-—executor-memory 2g \
-—executor-cores 1 \
—-—queue thequeue \
lib/spark—examples*.jar 10

PLEGIFH, B3 T — YARNZE FPunfeF, i FHEkIA B Application Master - T 5 SparkPiZE Application Mas-
terH [ FLEREHHEIT - &P U JREAYE I3 Application Master IR BREU T oK, HEFEEHEG - BF
I ETEVRIIN R PR E R H - 2% RN, X—T U T I & F Wsh s AT 880 3 & -

F AclientBE R F 5 —Pspark M A . AFRLE_EH B HEclusterfe ficlient - X 51 5 5t & PAclientB =
[ Bfispark-shell:

’$ ./bin/spark-shell --master yarn —--deploy-mode client

2.5.2 N HAMJARE

feclusterts 3N, Wh ey NER F Ly FiB1T, B LASparkContext.addJariZs fiN 2 7 i 24 #3044 5t AN 4F fif
T o BEAFE P bR SO RE RS FH SparkContext.addJar KR A1, BT LA —jarsisE 1t
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$ ./bin/spark-submit —--class my.main.Class \
—--master yarn \
-—deploy-mode cluster \
—--jars my-other-jar. jar,my-other—-other—jar. jar \
my-main-jar.jar \
app_argl app_arg2

2.5.3 MR

FEYARN L 32 17 Spark 7 2 H = 3JF il & A £ 74 2 B Bf (% 38 INYARNSZ #7 o il & A 60 7 A X LR
#: downloads page -

MEHCHIE, 2%XH: Building Spark

2.5.4 iLE

REHELE, T YARNS HMEREAT, #HE—Fr . #ES%EXE:  configuration page -
PR ZYARN ERHHIECED -

2.5.5 XN AR

TEYARNAGESEF, $UAT25F1 Application Master/E A %5 (container) 13217 . YARNZE—NAHBEF4EHRE,
BN IEZ S BRI R E T HERSE (yarnlog-aggregation-enable) , AR 474 H &R 5
FIHDFS, FHMHBRZAM H & - XL H 0] IR SERAET T A Hyarn logsfi 2 B F

yarn logs —applicationId <app ID>

PlEar, AT HEENHAME B EXHFMANE - R LE#AEHDFS F & F XL A &
(HDFS shellZf, Z#HDFS API) . X%t H &0 DIZE/RAIYARNEDL & H 5 (yarn.nodemanager.remote-app-log-
dirfllyarn.nodemanager-remote-app-log-dir-suffix) - X £& H & [A] £ 18 7] L fESpark Web UI_LExecutors tabT{
BE - 498, /RT3 5hSpark history serverfl MapReduce history server, £ yarn-site.xml 5 EC & &
yarn.log.server.url - Spark history server UI *Rf {1/ B %€ [1] £|MapReduce history server A H X LR G HE -

WRHABREEEIE, BoHEXRHESEHLE LA YARN_APP_LOGS_DIR HRMRE, #EHXH
TR /tmp/logs 8% $SHADOOP_HOME/log/userlogs (GXHUR T Hadoophi AR Z 2 ) - BHE HERNE,
TEIFEY S LEREXEER . T HXZH application ID F container IDJZHAIRY « XL H KR 7] LIZE
Spark Web UI _I Executors tab TIEE , [ HiXE R ANTFEIZ1TMapReduce history server o

MRFERELS N EHE A, LIS yarn.nodemanager.delete.debug-delay-sec ¥ K (4f: 36000)
IR JE 17 1] N FH 2% 77 H S yarn.nodemanager.local-dirs, iIXFf &g IESN H¥E - X BAE T BBIA < jarfl DL &%
KBTI E MR Z R -« X IE classpath AR P HEEH . (FE, BHXITHFEEHE AN
FR, HE 5 E Fnode managers, UL, XHFEELREANEH)

%% B & Y Application Master8f 1l 17 25 ) logdj BL&E , H @ F J71%: * i# iJspark-submit —files [
& — " B E XK log4j.properties 3L {4 . * 7E spark.driver.extraJavaOptions ( XfSparkdX B 2% ) = &
spark.executor.extraJavaOptions (X Spark#llfT#%) 4/ -Dlog4j.configuration=<location of configuration file> -
FE, MEMEHIXH, B4 file HCALMERE £, HXHELTERT A E8ELE . * 5
${SPARK_CONF_DIR }/logdj.properties 3L/ L X HABALE - {EE, WRES M HEE Tlogdj, 4
T HEABRFOTEBLE R AT R S . TR, BFOT S, $UITESFI Application Masterdt Z [/ —
MogdifitE, HEHUIET (AMMHUTEER —ME Liafr) FRESE R (Flin, AMFIHITE A&
H# 5 NFNF—HE )
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R R F E 5 HAYARNGC B OH & 30 fF B9 B 2, DL fEYARNA DLOIE W MR R
MR A& H & ., 15 fElogdjpropertiesI  H' {f Fispark.yarn.app.container.log.dir-  ff
U, logdj.appender.file_appender.File=${spark.yarn.app.container.log.dir}/spark.log - % T it 20 & A, A LA
fit ERollingFileAppender, FH ¥ B2 E NYARNH & B, LUBEGRAELTTH, M HIXEE H & ] U]
FIYARNH H & LEDRIFIEE -

2.5.6 EEFR

« XFCPUBRIRHIERZATHL, BURT AN ECE A (EH] -

e clusterf =0 T, Spark# 17 %5 (executor) F1 YK #h 25 (driver) HilocalH 5% #f FHYARNRAL & £ &
(yarn.nodemanager.local-dirs) ; 40 5 A 7 #§ %€ T spark.local.dir, X I} {5 ¥f ¥ Z #% - fEclientfs
3 T, Sparkill 7 2% (executor) HilocalH 3% FHYARNR & , 1 X 5h 8% (driver) HilocalH &
Hispark.local.dirtR %€, XM, JKBNEsATEYARN FIiB1T -
o I 2 EL —filesF —archives® H 5 (#) F % 3l THadoop. % 40, IR A LLFE & —files local-
test.txt#appSees.txt, X Ff 2 fllocaltest.xt3C {4 FZFIHDFS b, I E A4 7 appSees.txt, MIRHIFREF
N F appSees.txtf 5| X N ST -

o Y {R¥EclusterfBE T T A5 FH A SRR, {57 % ii—jar A BE 1L SparkContext.addJar IE % TAE, T~ F
HDFS, HTTP, HTTPSEEFTP. LIS .

2.5.7 ELZEH R BT

FELAMETTH, Kerberosf T % 4 HadoopSERE, AKX 5 ARG FE P i e Bk B FE AR FH 1T 5 I I80E - X RFE
FEE X AR AR SS FAVE SR [ VA UE FE K 35 AN B IR S5 -

Hadoopfk 55 % fiihadoop 4 hE SR 4% T %7 AR &5 AN AR U5 [RIAL PR - 25 77 W 200 & 58 K BCHEATTRF 1 1R] B9 AR 45 B AR
10, HHHEHSEYARNERH SN AP —L g .

%F T Spark i F 78 [ 2 5 A% fifHadoop LA R 4E (i 4rhdfs, webhdfs55) , HBaseFlHiveif 1750 H., B ALAfH
R s N AR P H P B Kerberos IR R BUFE A0SR, it &1, RrAl A Spark N R FFIE ) -

B FE R SER: FE— T2 EHF, SparkRr B 3K BUERE I A Hadoop UM R AL HIFRC, FATHE
“HBase FTHive IR EUFRIC -

0 HHBasefii T 2% % 12 H | HBaselfit & & BH N A B F 2 % & 1  ( Bl , hbase-

site.xml'Kfhbase security.authenticationi¥ &  Hkerberos) , NI F F& 75HBase® K ., I
H spark.yarn.security.credentials.hbase.enabledi% 5 1% & HMfalse -

F R, R Hivefy TR B2 £, N 2K BEHivelrnic, HALE & & “hive.metastore.uris” ) TT £ I 17 i
AJURI, F Hspark.yarn.security.credentials.hive.enabled & % & Jfalse -

WS R AR 7F 25 HAh % 2 Hadoop UM REUHATZ B, WITES BhIN 2 4R 1 SK 15 [)5X LERE 8 P i 1)
AR o X SEIEIT R EA 151 #Espark.yarn.access.hadoopFileSystems /& T 1 5E B Y -
spark.yarn.access.hadoopFileSystems hdfs://ireland.example.org:8020/,webhdfs://frankfurt.example.org:50070/
Sparkif 13t Javaflk 55 HL il 37 5 HAth % 2 ARSI K (15 2 [Wjava.util. ServiceLoader) - ZZ i F]iX —
&, org.apache.spark.deploy.yarn.security.ServiceCredentialProvider ') S< BN 1% A] FH T-Spark, J7 %72 R EA11H)
& W 7EjarFIMETA-INF / services H 3¢ N R R SCHEHT o AT LUE i Respark.yarn.security.credentials {service}
.enabled % & Ffalse R ZEFX E4d (4, H A {service } & R IR MR FHIZ R -

2.5.8 Bt & /MERAY Shuffle ikRSS

BIER B YARNSERE H H4E NNodeManager [ [A 5l1Spark Shuffleik55, 158 LUT Ui B TR
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1~ {FFH YARNAC B S {F 19 Spark « - AR 0 A AR PUET B ZATHR, EBL b P9 - 2+ FHspark- <ver-
sion> -yarn-shuffle jar - X[ 1% 7E$ SPARK_HOME / common / network-yarn / target / scala- <version>2 ~, [l
AR B OO &ESpark, I BEMH S AZRIEO T M FHyarn - 3+ Kf tjarifs 0 2 #f 4 7 BT NodeManagers|1]
REREF - 4 BT A Wyarn-sitexmlH ,  Ffspark_shufflefs il £llyarn.nodemanager.aux-services, &
J& Bfyarn.nodemanager.aux-services.spark_shuffle.classi% & Horg.apache.spark.network.yarn. YarnShuffleService -
5« jflid FFetc / hadoop / yarn-env.sh/i% B YARN_HEAPSIZE (XA 71000) R4 MNodeManagerfHE A/,
DLk A shufflel A R SRR R - 6 BBTRShRFE P ROFTE T R B as -

FEYARN L3z 1Tshuffle R S50, AT LLGEAT AR &5 h O HL B %10

2.5.9 f#F Apache Oozie/S %N 2T

Apache Oozie can launch Spark applications as part of a workflow. In a secure cluster, the launched application will
need the relevant tokens to access the cluster’s services. If Spark is launched with a keytab, this is automatic. However,
if Spark is to be launched without a keytab, the responsibility for setting up security must be handed over to Oozie.
The details of configuring Oozie for secure clusters and obtaining credentials for a job can be found on the Oozie
web site in the “Authentication” section of the specific release’s documentation. For Spark applications, the Oozie
workflow must be set up for Oozie to request all tokens which the application needs, including: * The YARN resource
manager. * The local HDFS filesystem. * Any remote HDFS filesystems used as a source or destination of I/O. *
Hive —if used. * HBase —if used. * The YARN timeline server, if the application interacts with this. To avoid Spark
attempting —and then failing— to obtain Hive, HBase and remote HDFS tokens, the Spark configuration must be set
to disable token collection for the services.

The Spark configuration must include the lines: spark.yarn.security.tokens.hive.enabled  false
spark.yarn.security.tokens.hbase.enabled false

The configuration option spark.yarn.access.namenodes must be unset.

2.5.10 Troubleshooting Kerberos

Debugging Hadoop/Kerberos problems can be “difficult”.  One useful technique is to enable extra log-
ging of Kerberos operations in Hadoop by setting the HADOOP_JAAS_DEBUG environment variable.
bash export HADOOP_JAAS_DEBUG=true The JDK classes can be configured to enable extra logging
of their Kerberos and SPNEGO/REST authentication via the system propertiessun.security.krb5.debug and
sun.security.spnego.debug=true -Dsun.security.krb5.debug=true -Dsun.security.spnego.debug=true All these op-
tions can be enabled in the Application Master: spark.yarn.appMasterEnv.HADOOP_JAAS_DEBUG true
spark.yarn.am.extraJavaOptions -Dsun.security.krb5.debug=true -Dsun.security.spnego.debug=true Finally, if the log
level for org.apache.spark.deploy.yarn.Client is set to DEBUG, the log will include a list of all tokens obtained, and
their expiry details

2.5.11 {¥F Spark History Server X, Spark Web Ul

It is possible to use the Spark History Server application page as the tracking URL for running applications when the
application UI is disabled. This may be desirable on secure clusters, or to reduce the memory usage of the Spark
driver. To set up tracking through the Spark History Server, do the following:

¢ On the application side, set spark.yarn.historyServer.allowTracking=true in Spark’s configuration. This will tell
Spark to use the history server’s URL as the tracking URL if the application’s Ul is disabled.

* On the Spark History Server, add org.apache.spark.deploy.yarn. YarnProxyRedirectFilter to the list of filters in
the spark.ui.filters configuration.

Be aware that the history server information may not be up-to-date with the application’s state.
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Spark $AELUT ZFh 7 sUAEELEC E . * Spark properties (Spark/@ 1) w] IIEH|4 K ZEN HEFSE, M
HEE T LGB SparkConf X G oR% B, ] LU JavaRGEE 4K E - * Environment variables (/3548
2) ATLRE S MR RNEE, pHihh, HXE T EE S S 18 Econf/spark-env.shH o *
Logging (H&) 7] LL#E T logd].propertiestl & H & -

3.1.1 Spark/g

Spark /& 14 7] A H R Z 8IS AR PR E, B8R R E# 2 5 F1) - X L2 )8 1% 7] LU SparkConf
WG EBXE - SparkConf i —Le 5 FMEMEEH T & H71% (41, master URLlapplication name) , HAt
JEIEER AT LA EN S, I HsetO T EREE - Flan, FAT LIWIG I — D8 &2 A 22 B ISpark M
H, RBEaT:

ER, local 21fUF2 D AEAE — X R HE/IMIFF L7, AT LA B HA T I — L R A A = LN SCF fE
MHbug -

val conf = new SparkConf ()
.setMaster ("local[2]")
.setAppName ("CountingSheep")
val sc = new SparkContext (conf)

EE, AET, BOTATUFERn MR (n>=1) - T HAEKSpark StreamingiXFEHIZR T, BATARER
BE AN EAEARL LERULRE RILIXAE /Y R RE -

e B B] B ) PR RZ 5 B (BB, T S TR AT RS2 Y
25ms (milliseconds) 5s (seconds) 10m or 10min (minutes) 3h (hours) 5d (days) ly (years)
BLE AR/ DB ROZE B AL, a0 TR Ul T2 1Y

1b (bytes) 1k or 1kb (kibibytes = 1024 bytes) 1m or Imb (mebibytes = 1024 kibibytes) 1g or 1gb (gibibytes = 1024
mebibytes) 1t or 1tb (tebibytes = 1024 gibibytes) 1p or 1pb (pebibytes = 1024 tebibytes)
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AN Spark &

TEHFLEA SN, R ] BEFE ELR 0 B 1 (H 5 SUAE SparkConf H « I8, /R AT REA BBAER — R LA ANE
HImasterB, AR N FF S & o Spark SR UF/R ] B 10 61 38— 125 B SparkConf i 4 :

val sc = new SparkContext (new SparkConf ()

JREIBATI B X L

./bin/spark—-submit —--name "My app" --master local[4] --conf spark.eventLog.
—enabled=false

——conf "spark.executor.extraJavaOptions=-XX:+PrintGCDetails -XX:+PrintGCTimeStamps"
—myApp.Jjar

Spark shellfispark-submit T & S R BB AN ALE /Y 7% - F—F, @i 4750, . FEET
fl-master (% Emaster URL) - spark-submitA] LAZEJE 5] Sparkf H ET it —confirEEZ BT E, [F
A — AR ICE S AEE AT A (W1, —master) - iB1T./bin/spark-submit —help ] DL 7R iX LE5E 10 ) 52 52 51|
*.

[EE, bin/spark-submit 13 #F M conf/spark-defaults.conf FISKHUEL BRI, 7RI EITRE—EXT, H
RZ=#o0, h:

spark.master spark://5.6.7.8:7077

spark.executor.memory 4g

spark.eventLog.enabled true

spark.serializer org.apache.spark.serializer.KryoSerializer

XEETSHEEEMEREE LR ENEN, REHS Y—SparkConf maH . BRMERE: Bk
s&SparkConfiS 1 5 B E, H X Zspark-submitEspark-shell I TR S 4L, /5 & spark-defaults.conf3C
R -

B BT EMLT, XMERT, ENEFPHRETEZR, FRMRERH &I RRAL -
& Sparkjg 1

%> SparkContext#fH H X N fSpark UT, Fft LASpark i FFE 7 &R GE# 1 Spark UTEF HE M - BRIAR AT LIZE
IXHEEEF]: http://<driver>: 4040, DU - B Environment* tab 51 7] DL & & Spark & 1 - WIS ARE AN —T
B ERETIEFWIG, XTEERIEEEH T - 8, A E R T SparkConfif 4 - TEAT 1755
oY, # spark-defaults. conflﬁﬁﬂ’]#‘ﬁﬁ/z\ AT £ - /E\:ﬂﬁJ: P, ARATLOAHERZERINE -

AHARE
HRZ BB S EMBOME - X BRI H H 1k
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Sz ) 1
B EI® | &X
SN
=}
spark.app(nome) Spark . FH 1% F - 2 ESparkULFH H 75 H7 HIE -

spark.driver.co

redbcluster®i= N, FHJL TcoreizfTIishEs (driver) HAE -

spark.dr

iveg m4

xRestltSizon H IR EI IS R K Z K - Z2OZEIM, AR RHOER R R - RS R
X — K/, SparkfEML (job) S EFEFWHRE - HZ, &Ed&H RS EIKD
#500M (out-of-memory)  (HUR Fspark.driver.memory® & , LK IKZ)23TVME] A 17 B2
i) o W EEAE, DUERIKEIEEO0M -

spark.dq

ivegmg

i) e R A DA B R (B0 1g, 2g) - ER, AR WE N, XTI ENGE
7ESparkConf H ELIZ R E (B NIENERIVMEEEIZE T HF ! ) o PEhes& FimiE=lT, £
IEAE 24T LA —driver-memory B E 7EECINB MR E T HIXE -

spark.ex

edgtor.

méhibif (T2 (executor) FEHBFINFEE (W, 2g, 82)

spark.ex

tralosg

on&rss 47 P i) SparkListener R IR £ 513K, WG L.SparkContexthf, iXEERFISLF 21 O E
ok, I BN 2 Spark AT 548 I o Wn5iX B2 — 52 Spark Conf{E R ME— S50
MG AL, A 23X MG B S AL SE A B, SRS EN BRI E K. iR
BE & REL, SparkContext Bl IR 7 & 75 -

spark.locatmjy

Spark K" Efa < H3%, B FEmaphi HAIRE SCH, S ERDDFAME FAETE - X1 HREK |
FEARM M RG T, XELEHEER .. XNEER UEZ—MESSRNIE, B
FX 77 208 SO0 BN R I RE % F 25 -« R Spark-1.0 R LUSIRAH , XN EHES
PR S TR At S5 25 B 5. SPARK_LOCAL_DIRS (37 % B 5iMesos) Bi#&
LOCAL_DIRS (YARN)

spark.lo

oCdnt

SparkContext/3 B & B AR T SparkConf J& T LINFO H EFTEIEH &

spark.m

hsteong) EAFH H 28 URL - 2 Zallowed master URLs.

spark.su

bnordeplbgMedloy mode of Spark driver program, either “client” or “cluster”, Which means to launch

driver program locally (“client”) or remotely (“‘cluster””) on one of the nodes inside the cluster.

spark.lo

g @adlerCAppditation information that will be written into Yarn RM log/HDFS audit log when running on

Yarn/HDFS. Its length depends on the Hadoop configuration hadoop.caller.context.max.size. It
should be concise, and typically can have up to 50 characters.

spark.dr

ivirdse

pdifvisee, restarts the driver automatically if it fails with a non-zero exit status. Only has effect in

Spark standalone mode or Mesos cluster deploy mode.

Br7XEELSE, DINAERZATANSHEE, AREEFERE T, MhE2 M
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AT ERSE
s B [ &X
N
B

spark.drivdr.émond) i SPathclasspath , 'HTEE)\@J@J IXzhas Ficlasspath 3k « {F&: IKEhes WSR2 1T P il

T, XA EAAE IR T SparkConf 7EFEF LACE .ﬁﬁﬂﬂ)%ﬁi}? RESIE L7 WP
NZ A 417550 (—driver-class-path) BY#&7E conf/spark-defaults.conf FLE -

spmk.driver.mmm%@p%ﬁﬁﬁ% FIIVMIETL - U GCREBEMHESE - 5. Wil B a7 i

BN, XAECE AN BEE T SparkConffE AR 7 AR, F iXBHERF LB |
& RNOZH A ?177‘<§§[ (—driver-java-options) 5%% conf/spark-defaults.conf it & -

spark.drivdr.émorad) it A atizs JVMIET 5578 & UK B E - ER: Wees a7 & P infast N, XD

EAEIE IS SparkConfAEFE P BECE , [KiXBHERRF ORI | RN IZH 1T
%4 (—driver-library-path) B conf/spark-defaults.conf i &

spark.driver. feskse([

I4sAPRIERSe BT R A — € & SCRPIZBC ) IR Bl a% 2 7 5 s B8 1 A 7 95 5€ Bjars, 1A
sespark H 5 1« X AT DL SR B P AR M spark A8 B (KIS (A B 18 - H AT
ISR, FFH AR -

spark.execlitCmand

YIRS T35 (executor) classpathJT3kHclasspath . F 27 [ [7]J5 3 A Aspark iU
ANFEFEF -

spark.execpitGrand

dfatadftioms A /NVMZ R - Il GCRESHHMAFZRES . &, AR
o i3 E Spark i 1 2 HE N 77 KD o Spark/& 1 B 1% HISparkConfXf 5, 5( % spark-
defaults conf3 (2 7Espark-submitfil A< ) SRECE - AT B HE N 7 K/ % A

spark.executor.memory@ﬂﬁ

spark.execlitCmand

yaE ey BathI VM (5 B MK R 12 -

spark.execittrdngs Selditipe marfbetaofeldEitesolling log files that are going to be retained by the system. Older log

files will be deleted. Disabled by default. % & H & & RIRE M- & HE R T
o BOAZEAR -

spark.execptfalegsEnHbdg exadlettdoprensipression. If it is enabled, the rolled executor logs will be compressed.

Disabled by default.

spark.exectitrdn

yiolEndintxSieed 5 X AN ER . MIAEH . FZEEBEIWHEEESH

spark.executor.logs.rolling.maxRetainedFiles.

spark.exect(rdogy ol strately 2 MG - BN X AIE R time” (FE TR EREN) & “size” (FET

XA K/ANRE)) o time: FFf#H spark.executor.logs.rolling.time.intervalii B /& &/ i [A] [A]
Fsize: R spark.executor.logs.rolling size.maxBytesiiE)‘UﬁFj(/J\J:EE

spark.exectdailyg

s olangtimemEnals o) B FIE[FE - H SRNHINEEAN - THPEE “daily”,
“hourly”, “minutely”, A& NEF (MBAMAHF) - RTHEENEHE, ES%

spark.executor.logs.rolling.maxRetainedFiles

spark.exectfalss

erCHigsPaHFirsS spark.driver.userClassPathFirstR{Ll, HANT X M SECR N THU T2

spark.exec{it(rbim

) ﬂEﬁﬁf@MﬁéﬁﬂBl@%ﬂﬁnﬂnronmentVarlableN amef A & - A AT DIFEE S R E
ENGILDEZS: R

spark.reda¢tiGm)se

eRtipaxswatecide which Spark configuration properties and environment variables in driver and
executor environments contain sensitive information. When this regex matches a property key
or value, the value is redacted from the environment Ul and various logs like YARN and event
logs.

spark.pythorfaisef]

il& Python workerol FHTERE AT, TEBE M HTES 2 fEsc.show_profile)H, BL& £ B#n iR
HiAT R o 7] L sc.dump_profiles(path)fii th £ %% _F - WS ER > B 45 B4 Foh g
ik, AR EhER R AT BEhfER T - BRA S {# Fpyspark.profiler.BasicProfiler,
HA] DL H CA% — 1 profiler RS%45 SparkContext4) 38 PRIEY -

spark.pythor(ipoot

ilelampl 5% & FH R AE X Bl 75 1B HHIT dump@%/\ﬁﬁ% T 52 7 7 45 3 2 #RDD %
Fldump o [FIES AT DAAF F ptats. Stats ()R 258 » AR HIE TX 1, AR AHE 2
EIEZE

spark.pythoriw2mkeRmentorys; 1~python worker{f F {1 A 7 & = | %HJVME’J W F 5 FF &5 % =X [l

'ZID 512m, 2g) - tu%?&éﬁﬂﬁﬁﬁﬂ’]mﬁﬁu_a_ ﬁfﬁ%iﬁ%!ﬁn&iﬂﬁfﬁi

| _spark pyth
3.1. Spark AL &

DITIWEIKEL

FEork() python FHEL . °¢zu%—nﬁ%m§aﬁw§ R, et R b R R 139
ENEE B A T -

spark.files

Comma-separated list of files to be placed in the working directory of each executor.

spark.submit.pyF

l€Somma-separated list of .zip, .egg, or .py files to place on the PYTHONPATH for Python apps.



http://ant.apache.org/ivy/history/latest-milestone/settings.html
http://ant.apache.org/ivy/history/latest-milestone/settings.html
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BUETH
EwEE B | &X
N
B
spark.redudedfraxSimedpftighfii i [ reduce {F: 55 1K B s KN A7 (5 FH & - B 1 Fi H 75 2 0 Ebuffer & 2
W, ST & PreduceE55 KL, H— M EERIAFITH LR, FrAREFHNRAR, B
FEIRNFIER K-
spark.redudelm MR sknEbighguration limits the number of remote requests to fetch blocks at any given point.
When the number of hosts in the cluster increase, it might lead to very large number of in-
bound connections to one or more nodes, causing the workers to fail under load. By allowing
it to limit the number of fetch requests, this scenario can be mitigated.
spark.redud X ' Peiondimsts the number of remote blocks being fetched per reduce task from a

given host port. When a large number of blocks are being requested from a given address in
a single fetch or simultaneously, this could crash the serving executor or Node Manager. This
is especially useful to reduce the load on the Node Manager when external shuffle is enabled.
You can mitigate this issue by setting it to a lower value.

spark.redud

cliong

RAgR\edSbkéfiefToMeiffle request will be fetched to disk when size of the request is above this
threshold. This is to avoid a giant request takes too much memory. We can enable this config
by setting a specific value(e.g. 200m). Note that this config can be enabled only when the
shuffle shuffle service is newer than Spark-2.2 or the shuffle service is disabled.

spark.shuffi

elcoep

rofs 1 [ Aimap 55 BRI S0 « SEF RV, K4 MFER . EHEREERGRT

spark.io.compression.codec

spark.shuffi

eJilk.b

e MR G By H LA A 7 buffer K/ o X bufferfe il IR B3RO BT AN AL SHIE -

spark.shuffi

e3o0.m3

xREfitsetty) ARIOMRFH A4, HIlE RV IRorE) - HilfEE KREK
EARYCRIEE NS E, Oy E AT LUE RO K GCHE 15 53 M 4 A -

spark.shuffi

eo.nu

mXnootionkHArPe] A% 5 IR, X AT LUB D KRR B S A X
i, USRS, BEL, IMERTLEEENX N SHE, DETSFIH
PrE I A MERE

spark.shuffi

efimpre

cfefDmieyBuf 70 2% 77 1] LU S0 D SR RN G A2 S o K THESR A7 5K A F P ok
Vi, ATLB BRI T, LA finetty FTH N R o AEE L -

spark.shuffi

eSs.retryWaietty) & Bt # s R BCEUR A RPN A - BOARAERIEREISH, REX NS

J&, F7ZFHimaxRetries* retryWait -

spark.shuffie fedseicefendbledi B I VL Ik 55 - 5 AN ERIRVEAR S5 fa . $0AT 8 25 B AOTR Uk A IR ST PR F % ik
SRS, XEHITHRRAT U2 ERH T - ZZD% spark.dynamicAllocation.enabled/= F
T, AR ZEB LB, XHENSSEAEEEINTRERSTH . E2ES
% . dynamic allocation configuration and setup documentation

spark.shuffie 28Bi¢eXpaft 1F It Il 55 XTI iy 1

spark.shuffle k62vi¢ceNidenadies. efitzigsies to keep in the index cache of the shuffle service.

spark.shuffle 200t BypasMerge Fhredliotd (sort) ANRLEHEZT, WRIEXEmapin 616, e &L F1E

X A% Mreduce s X -

spark.shuffi

etspdl.

COmFTeRS TR DE T B L A i H 21 W 2o VR = TR 20 VA B T spark.io.compression.codec

spark.shuffi

*

1024

*

1024

e.Hd0uratdBler kithceshpldss the size of shuffle blocks in HighlyCompressedMapStatus, we will record

the size accurately if it’s above this config. This helps to prevent OOM by avoiding underesti-
mating shuffle block size when fetch shuffle blocks.

spark.io.en

crigdsen. &imdhibel IO encryption. Currently supported by all modes except Mesos. It’s recommended that

RPC encryption be enabled when using this feature.

spark.io.en

10

crypfion. kaySyptiitskey size in bits. Supported values are 128, 192 and 256.

spark.io.en

SHA

cribtiae Kyeelpelgdmtitonuse when generating the 10 encryption key. The supported algorithms are de-

scribed in the KeyGenerator section of the Java Cryptography Architecture Standard Algorithm
Name Documentation
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Spark Ul

B E]R® [ &X

%, N
=}

spark.everfitlseg|cdinpresdfi 4 H & (4 Mspark.eventLog.enabled T i)

spark.evertleog|dBpark events H 75 ) B fili H 5% (2§ fspark.eventLog.enabled 41 JF J5 ) - 7E31X 1 H %
/ ., sparkZ 5B NG E— BT B3R, A5 TN A events 10gﬂ§”¥ Hx
fimp/| B o FHPFALURE— Mo —ME (Hin— P HDFSHK) , iXFFfhistory serverif i] LA
spark {exzdB L BTy 5 34 -

spark.everitllseg m&lﬁﬁﬁﬁ Spark S HE - W Spark LS e, 177 2 fr.SparkUL E & F R, 070

X

spark.uiletrateledd Whether to run the web UI for the Spark application.

spark.uilkitlEnabl&ti’F N Spark UT_I ¥ stage LG S IR (job)

spark.ui|pé0d0 | SparkULSi H, ERNMHATERZ TR -

spark.ui|rdQ0€e)9park UTFlstatus APLE & {7 8 25/ 1spark (EMV FIEHE (4 SRSE e ] I 2 #if)

spark.ui|re0fedSpgesUTHlIstatus APIE 2 (R 8 25 /D1 spark P PR (stage) HUEHE (M@ ERR A Z |i)

spark.ui{rd@Qt¥i0Feks many tasks the Spark UI and status APIs remember before garbage collecting. This is a

target maximum, and fewer elements may be retained in some circumstances.

spark.ui

rdubssePinable running Spark Master as reverse proxy for worker and application Uls. In this mode,

Spark master will reverse proxy the worker and application Uls to enable access without requiring
direct access to their hosts. Use it with caution, as worker and application UI will not be accessible
directly, you will only be able to access them through spark master/proxy public URL. This setting
affects all the workers and application Uls running in the cluster and must be set on all the workers,
drivers and masters.

spark.ui

reversePithiglikthe URL where your proxy is running. This URL is for proxy which is running in front of

Spark Master. This is useful when running proxy for authentication e.g. OAuth proxy. Make sure
this is a complete URL including scheme (http/https) and port to reach your proxy.

spark.ui|{showCpiSlodePthgresogress bar in the console. The progress bar shows the progress of stages that run
for longer than 500ms. If multiple stages run at the same time, multiple progress bars will be
displayed on the same line.

spark.workef0i|r&pamkdHAstars AP % R 8 2 /D EE R FIHUITE (executor) FIEWTE (LR EAEDIR
[E i Z i)

spark.wprkefQi| r&pimkd Dffletntus API % (& B8 2 /D> CA R K Bh2s (driver) HUEURE (IR EED A

Wz Hi)

spark.sql.uDAAdirSpEkEdifistatus AP 2 (R & 2 /D4 E4E R IHUTIT R (execution) FIEIE (HRE7EDE

R B
spark.stfed g S patkidtdBanths AP £ (R 2 /DO R A E (batch) FIEIE (LRZEDIHETZ
i)
spark.ui{rdt@thedIPhadEranytdend executors the Spark UI and status APIs remember before garbage collecting.
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c,org.apache.spark

FE4EFFFI4L

BES [BHME | &Y

spark .bropdeast.comprdgst 71 T 22 2 A1) 150 1 k208 o 18 1 1 3 o -

spark.io.cotagression.cBddd ZL 5 A B E G H 7%, I0: RODA X ~ | #EEZ & - IBEH H - SparkE
e T3 B ¥k 124, Izf, snappy. fR HH AT LLBEOFH 4 4 K S E K 4 B
¥%: org.apache.spark.io.LZ4CompressionCodec,org.apache.spark.io.LZFCompressionCode

spark.io.dofifiression| 124ZHIBekS e A K/ o IR R 7 B2 50 1 FHLZA: 5 - Rl/D B3R K/ a] DU iR B
INLZABE SRR & -

spark.io.coBiession sSappppRddiSizdH ATk K /N (5£75 F FSnappy . 1%) - WD 3R K/INa] DL DR BE
I Snappy &% dT FH NN 7 & -

spark.kryp.Ghassey TOREISHAT [ F Kryo /7 71, Eelifa X IR ERE (tuning guide) - RS R —
MESHIRRIRZTIE, XERE LM I Kryor] FFILER

spark kryp.taference Tréitsegwhen using Spark SQL Thrift Server) & & Be b 7] — %) % AEKryo AL BI5 T -
WMRIRHN ZE TP H TN E A SR REZHEN, BL&EFBERXD . R
BOEXMEOL, ACBEEH LR = P RE -

spark kryp.falsistratiqnKeyoited!| (LI, J& TV HLEM - 1R & Ftrue, JB 2 Kryolds 25 H HEM L IR
B, e wWRiE Mfalse (BRIN) Kryo2 TR EM BB S, HESH
;K;ﬁfﬁiﬂ‘]ﬁﬁﬁ%ﬂﬁ, T LARR A%, ] USRS 5 LRT , M AT 7371
LRAL .

spark kryp.fagistyator U177 FHKryo T AL, FIX TclassBREM IR B € LRI . IR E EHE F

MA, XPSEARER . BN, {FH spark.kryo.classesRegister 8 4] #. . ZEXE X
NS, FFEFHKryoRegistratorf) 2 - 1EML: tuning guide -

spark.kryo.falsefe Whether to use unsafe based Kryo serializer. Can be substantially faster by using Unsafe
Based I0.
spark krypsedializer. Hufferfomx’T HKryo /3 5| {Lbuffer - AR P 22 P 9L FIXT R EZER - AR AR EKryo

& ¥|”buffer limit exceeded” i X ™3 H , MRS INXMET -

spark.kry

psetializer.HuKeyo/ T 51 L A7 ¥ thbuffer K /N - F & | Bworker I % N & 1core> A —

“buffer - bufferfix AHE K E spark kryoserializer.buffer.max

spark.rdd

chatgaress

T HEWF I ERDDAI 4 X (U0: StorageLevel MEMORY_ONLY_SER) - At
HBREZM, HEHE—LCPU-

spark.seri

alozgrapach

T

¢ §prelapachtispaflseSeaiplezdEryoSerializer when using Spark SQL Thrift Server)H T+

FIAL X REISK, oA e B RUHE Kol 0 W %6 e, BN R ROF AL

[\ 3k o BRIA BiJavaly 71 1L 1 FjavafiiSerializable 1, {H 3 B 218, B LLEAT]

78 W f# Fusingorg.apache.spark.serializer. KryoSerializer and configuring Kryo serializa-

tionffl 7 E F ERIEHIE - SRR B E L —DFIIMLE, E T4k
#org.apache.spark.Serializer.

spark.seri|

alif}¥.objec

tSkreHh{R dFhorg.apache. spark.serializer.JavaSerializer il 7 71U 2% . 5 51U 2% 2% 173X 2L X
e, Lokt 2 R80E, R, X DSFTHr IR E - #8508 FresetR flush /751
s, WTEER G E . BEEHX — A Ereset, FELXNSEOEN-1, -
FONBU T, FIMNEE2EIT1007 R, Hreset—iX -

3.1. Spark Bt &
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NFEHE
B4 R &Y
N
8

spark.memo

nyOERGOHE N 77 T T ~ RO RE (Sfy) BILLGY - X MEBR, DT A i ) 21 ik et
R, RIS A 0R H A S - XN ECERHRE, o9 T8 A B E
PEEEH - NER TR RN AE - ERFEHEOAE - 162 % this description.

spark.memo

ryOsforagdFéadtion 11 N 7 1S &, s — T HEA T spark.memory.fraction P FEH - X1 ekEr, AR
LPATIRVE S BRIER RNt T s H RE R Bn % - EE EFBOME - HiF

“H1E2 7% this description.

spark.memo

rynféHedpl Shabled Spark2 7 i HMESNAFE - JEH 5, spark.memory.offHeap.size> 7 1E
o

spark.memo

noffHedf $ibeN 77 70 BCHO K/ (Xt fE) - XD REANSHERNFBFEH, BT LR
B PAT 2% 5 N A7 5 58 RITVME HE A 7 RV« B N IE#L - FF B AT 2

spark.memory.offHeap.enabled=true.

spark.memo

ryfabed| e WIDREE SURO N A2 B B (LSDIIR 2 B) - ZRGUEEN A E B Lo,
I S ) 3 ) DSOS R Th BE . PRFERI 2 S 2o 2 I0RURG HBIRE (WA VDR
PERE) - WAURAASEL DUNED AT

spark.shuffl¢. @@maoryBtagtions 7 ¢ J& Fspark.memory.useLegacyModeiX ™4 & H - IBIEMBEH TR &

AR 9> HEIVMHE N A7 LB - AEAE (9 2 OB 1A, BT R A TR Bt B N A7 B A
AL X LR, BHOMSSEEIEE L. mRGHSHE, BB
Jlspark.storage.memoryFractionf*) K/]~ -

spark.storag

e.hemprg/Rragtions 71 ¢ 5 H spark. memory.useLegacyModeiX /1> /5 H - Spark F 4% 750 B%)
WAL o X MEANRNIZELIVM Z48 (old generation) X7 5 FHRINE A, BHA
ZO0%MIMENTE, HIRVRA] LI I AME, RN BCE R BT A2 R 5 AR E R

/N

spark.storag

e 0ol gt sdn 71 5% J5 F spark.memory.useLegacyModeiX ™75 F - SparkERFEFF B 77 (5 FH
Foil o anSRH B N RSEE R E IR, Bl A2 ISR 0T -

spark.storag

e.faplecationtfssaptoactive block replication for RDD blocks. Cached RDD block replicas lost due to
executor failures are replenished if there are any existing available replicas. This tries to get
the replication level of the block to the initial number.
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G
B ;L] &X
% JIE!

spark.rpc.i2&sage. dMbmSimam message size (in MB) to allow in “control plane” communication; generally only

applies to map output size information sent between executors and the driver. Increase this if
you are running jobs with many thousands of map and reduce tasks and see messages about the
RPC message size.

spark.blo¢kdana
dom)

ocbfBitier (block manager) WiWTdn M - EIRBNESFIFATES L&A -

spark.drjivephatic

RMRidxEmserifiorfdit for the block manager to listen on, for cases where it cannot use the same

configuration as executors.

spark.drfivepaikddkifdedenatid or IP address where to bind listening sockets. This config overrides the

{H) SPARK_LOCAL_IP environment variable (see below).It also allows a different address from
the local one to be advertised to executors or external systems. This is useful, for example, when
running containers with bridged networking. For this to properly work, the different ports used
by the driver (RPC, block manager and UI) need to be forwarded from the container’s host.

spark diiv@obabt | SUENEFHLZ - I T AT 38 DL T 0B I b masteri L -

host-

name)

spark.diiivenpert | JXBNER o F T AIHUT 2% DL ERZ I B2 B master @ H
dom)
spark.netdblstimeBut 5§ M 2% %2 HE M B IL B W - X 4~ & & B2 DT B % i Bk
fH: spark.core.connection.ack.wait.timeout,spark.akka.timeout,spark.storage.blockManagerSlay
or spark.rpc.lookupTimeout
spark.portlmaxReltrfsE — -0 [ A K E BUREL . RFEE T — im0 (JE0) |, B EEERSEZN

Zul ok DM B, REFERSE . KRL, XEE T — e HRTEE, W

#& [start port, start port + maxRetries]

spark.rpc dumRelriRPCIESS Jx KEIAE - RPCHESREZ EITGX 4 Z K -

spark.rpc 3stry.w4

iRPCIF SR T FEL i S5 AT I

spark.rplc syskrRi mesRIHE i Ae ot FE I S 7 ] -

spark.rpc.180kup TiRBEUT 3 1 B AT -

3.1. Spark Bt &
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W
B4 LN P
spark.cores.ntaat set) | 41 3R 13 17 7E M 3L A0 B 20 N B9 B A M R B I ZE R U T FMesosBE HE, X
NMEPE T Sparkhi F A LLfE ) & KCPUG 20 (R A 76 38 > S 8 7 v]
FCPUGE %L, M ANZ R AILE) - WRANEE, I8 4 ML HZE N BIA
“HMspark.deploy.defaultCores, MesosSEAENIERIATCFRH (RIFTE 7] HEICPU)
spark.local{t@wait N T EIE AR R K E ] (spark 2 RIBEIR AN E, REILESHED)
THFERT A, AR LT A L RFEAEEFRE, TEREXMMES
BC, sparkix % ERFX 4 Z 0 A, RFHFALBIERMNE) - BIEEMERZ 1%
A, BRI RERX A Z W (F—#R - F—T 5 F—2E . £&)
PRAAT LAR B B 8 AN RIS R [B], 75 2215 & spark.locality. wait.node 55 -
WRARZIESEIR A AL, 7] DIEILXME, (8 W BB ok A -
spark.local{typeak. wdd| tyRWARGE X [F]— 7 5 BUIR AR HOVE AR 25 S T 18]« fR AT DLE R0, o ZBS T m AR H
M, BEREITN 200, BRIV (RIRPIERETIRER) -
spark.local{typeak. iroakisyiitE X [F]—FFFEEUTE AR HOVE A 55 S I 18] « X S ECE IR BT AR € T T 2%
R EBAEIES -
spark.local{typeak.tackl |ty WeE Y [F]—HLIE L TE 7= M P S5 15T 1] -
spark.schedubflsmaxRed i SU@IECR IO e SVARRTR & Hres 1111 150 FH B3 D o) B K 2 1~FH R
spark.scheduléA RINilRe gjis 1Bl dERes g sR alio 22 {1 T 15 21 7t U 1 B /> B B GEE i 500 ) %% TR B0 22 R
\ BEOYARNEE R T, BFR 2 P0A7 45 0 5L ¥ 2B FiMesos R B A% =0 T I B
7£0.8,standalfshEHIMEs ol ‘spark.cores.max’ /& H B2 15 2| {1 B YR B 800) - 7] LLi% 50.0~1.0
BB — R A Ejobst AT B T /NI G F, & K S R I AR
F420.0 | Hispark.scheduler.maxRegisteredResourcesWaiting Time¥% il ] -
spark.scheduRdiF@ode | &7 #][7]— 1 SparkContext_Fjobf & FZ i3 (scheduling mode) - A— A%

HI{E /ZFAIR, TMFIFO . 2 ff B [ fEjob¥e 56 % 5 B HERA - X FZ H P RS RE
=

spark.sched

luler.revive.it

nAVEE 7 = 15 worker 1 [A] B 5 [A] -

spark.blacklifalseabled | If set to “true”, prevent Spark from scheduling tasks on executors that have been black-
listed due to too many task failures. The blacklisting algorithm can be further controlled
by the other “spark.blacklist” configuration options.

spark.blacklightimeout | (Experimental) How long a node or executor is blacklisted for the entire application,
before it is unconditionally removed from the blacklist to attempt running new tasks.

spark.blacklidt.task.maxT¢EzAttempteREr Eseaugoren task, how many times it can be retried on one executor before

the executor is blacklisted for that task.

spark.black

1i%t.task.max|

TiExpeampteRErNoda given task, how many times it can be retried on one node, before
the entire node is blacklisted for that task.

spark.black

li%.stage.ma|

x FEntpdtianksPeliFesutorany different tasks must fail on one executor, within one stage,
before the executor is blacklisted for that stage.

spark.black

li&.stage.ma|

x FhtpdHneentals Her®adeny different executors are marked as blacklisted for a given stage,
before the entire node is marked as failed for the stage.

spark.black

lig.applicati

or(ixpelrailedtd3kdBevEranytaifferent tasks must fail on one executor, in successful task
sets, before the executor is blacklisted for the entire application. Blacklisted executors
will be automatically added back to the pool of available resources after the timeout spec-
ified by spark.blacklist.timeout. Note that with dynamic allocation, though, the executors
may get marked as idle and be reclaimed by the cluster manager.

spark.black

lig.applicati

or(ixpelrailediatp tivorsRanY aliéferent executors must be blacklisted for the entire applica-
tion, before the node is blacklisted for the entire application. Blacklisted nodes will be
automatically added back to the pool of available resources after the timeout specified by
spark.blacklist.timeout. Note that with dynamic allocation, though, the executors on the
node may get marked as idle and be reclaimed by the cluster manager.

spark.black

lifalkd1Black

ligkxdiexametnted ) If set to “true”, allow Spark to automatically kill, and attempt to re-create,
executors when they are blacklisted. Note that, when an entire node is added to the
blacklist. all of the executors on that node will be killed.

3 sbarS iy

1 Pt B

WR B Nue, K2 BHEMINTES - TEERE, W istage T H EFHITIAT
18, Ml BCE AR R 8T R T -

spark.specy

i dtOminterv

alSpark 25 12 1155 AR TR] TR B -

spark.specy

1ldtidn. multig

R PR REE S BRSO EBTE .
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NN

= X

spark.dynamic AHaksation.chabled /5 FH I S HWIR AT, BARE, T Ham T B RE TIER

B AR CHMER D) - IR H A EYARNL R A -
HHMER ., EZ % hereiZ F7 £ IR ¥ T spark.shuffle.service.enabled [
B R oo [F B IA FLLR B #E A % spark.dynamicAllocation.minExecutors,

spark.dynamicAllocation.maxExecutors LA ) spark.dynamicAllocation.initialExecutors

spark.dynamicAlOsation.ekeshdc e imeomtH 5, 2 PRI (B I AL B R AT 2n #h 2 OB PR - BEIEAH

ES %X E: description

spark.dynamic Aliofiaityn.chchiedExeBo i eTitdeout £ & 2 17 E0E FI PRI T 2 Q0 SR 25 RN (R RB  iZ BE B A

HTIEH UH WeRebr - EIFMIES % description

spark.dynamic /A paskidynniti

hdinExgeiressi ) F1 15 T EL

xmmmmmm@@ﬁﬁﬁﬁ IR B TR

spark.dynamic4

spark.dynamic4

Aldocation.minBe@®isT 55, TITes R TR

spark.dynamicAllscation.s

etk 68 Fime @ eR A 11 55 L IFF 22 B K TZECE X B IR TR, THE
EHITES - BHIRIES . descrlptlon

spark.dynamic/

Aldohation.su
uler-
Back-
log-

Timeout

sﬁﬂs;mi&o&yﬂnﬂn@wbmgmmmadulerBacklogTimeout%{u, HAZECE X BT
REEFFEEBIT 8 FEIE - BEIFEAIIE2% . description
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Erecy

J& %
%

LONINE

it

B

spark.ad

ISalsable

s W5 HSpark acls (W RIZEHIFIFR) - MRFH, BAFRERPESENURE
BB NEL (ob) - ER, REMFIRIFEMER P&, FTLanEHF
senull, WIS MERESE - RAT LAI7ESpark UL B 828 (Filters) SR AH 7L
e, FIREHA -

spark.adniimptys

ES RIS, %SRRI /E BB RERS U P A B LTS FISpark (L
(job) - WMRIRAVEREIZN, HFHEEBHEHA, TEFEHANITLZAR,
BAXEERREN - RELTE AR EEHEAPIR, ARIEXRERE

spark.adnEmpcys. gr

upomma separated list of groups that have view and modify access to all Spark jobs. This can
be used if you have a set of administrators or developers who help maintain and debug the
underlying infrastructure. Putting a “*” in the list means any user in any group can have the
privilege of admin. The user groups are obtained from the instance of the groups mapping
provider specified by spark.user.groups.mapping. Check the entry spark.user.groups.mapping
for more details.

spark.us

enpgayp<heagfhdg desturay. SreltBasddGraupsddappragleteidemed by a group mapping service de-

fined by the trait org.apache.spark.security.GroupMappingServiceProvider which can
configured by this property. A default unix shell based implementation is pro-
vided org.apache.spark.security.ShellBasedGroupsMappingProvider which can be speci-
fied to resolve a list of groups for a user. Note: This implementation supports
only a Unix/Linux based environment. ~Windows environment is currently not sup-
ported. However, a new platform/protocol can be supported by implementing the trait
org.apache.spark.security. GroupMappingServiceProvider.

spark.autielsgcate

W ESparkie HINIE SN EZ - WR AR AEYARNLZTT, %%

spark.authenticate.secret

spark.adtiNatieate.s¢cigt & Spark T A HRH N IEI AL EH - IR A EEYARNLE 217, HEH T

spark.authenticate, A2 ZHCE L ANILE

spark.netfadsk.crypt,

o.Emabledencryption using the commons-crypto library for RPC and block transfer service.
Requires spark.authenticate to be enabled.

spark.netwdgk.crypt

o.Kerellength in bits of the encryption key to generate. Valid values are 128, 192 and 256.

spark.ng

WK ol fdtheySTiAdgyrittgarithm to use when generating encryption keys. Should be one of the

algorithms supported by the javax.crypto.SecretKeyFactory class in the JRE being used.

spark.netwrask.crypt|

0. Wbidthidbackfall back to SASL authentication if authentication fails using Spark’s internal
mechanism. This is useful when the application is connecting to old shuffle services that do
not support the internal Spark authentication protocol. On the server side, this can be used to
block older clients from authenticating against a new shuffle service.

spark.netWaerkecrypt|

o.Cenmffigtiration values for the commons-crypto library, such as which cipher implementations
to use. The config name should be the name of commons-crypto configuration without the
“commons.crypto” prefix.

spark.autielsgcate.e

hableSakiBparkptidh ZH /4 I UE 1 FI I 2558 (5 - % BCE B B LA block transfer service fif
H

spark.ne¢tfadsk.sasl.g

evcerAlWay SEsASA IE AserviceZE FIIEINZ5EE - 4 BLE H Al L external shuffle ser-

vice #F .

spark.coré@ennecti

Nl A wadEnBpht 2 15 5 BT (8] - Oy 13RO F T GCRE S BT E JNERT, JRATLlix
B MRRIE-

spark.cqré@ennection et Frireoh ik S T [H] -

spark.modifiypgls

EESREM A%, B0 R R o CEESparklFIL - BOUEILT . AT
BhiZSpark (FALROF P AT LLER . (HCRIATERIELL) - MR T P L
R, AR B E

spark.modifiyptyls. grojmsmma separated list of groups that have modify access to the Spark job. This can be used if

you have a set of administrators or developers from the same team to have access to control
the job. Putting a “*” in the list means any user in any group has the access to modify the
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TLS/SSL
B TR [ &N
% A

16

spark.ssl.diadbd¢d/E 5 JA FISSLiZE R (FEFT BT L FERIP I E) - FrBSSLAHRECE (spark.ssl.xxx, X

FxxocE— MEENEEBNE) | #HE2REN. WRFEERLEN EBE2REE,
D TERBEAE N 4 25 18] AT BOMAC E - [ spark.ssLYYY.XXX B WYY Y 54
FAECEXXX . HEIYYYRIAIE(ER akka (AT ETAKKAMEZRMIMEER) flfs (AT
RLJ BRSO RSG5

spark.ssl.[Namesfidue ppotrtwhere the SSL service will listen on.The port must be defined within a namespace con-

figuration; see SSL Configuration for the available namespaces.When not set, the SSL port will be
derived from the non-SSL port for the same service. A value of “0” will make the service bind to
an ephemeral port.

spark.ss|.cnntptb A Eoabml) I & FIES 1K - XEMERELAUEIVMAT R - XEE S THINERE

%%ﬁ”i@ this

spark.ss]. RNpRassfdry -store HH FA RS B F S -

spark.ss|.R¥pSebrkey-store LI BEE - FTLURZEXT BE1E, s DURZHIT S she TOE B 3k A EERAFEXT BR1Z -

spark.ss]. R¥pSthriePysstereid) 2 1L -

spark.ss]. K¢St

or¢gpgpe of the key-store.

spark.ss|. oo 2 1« Z L AUEIVMPT LR - X EBIVMFFRITINSESE: this

spark.ss].rfa¢sk([liSat Anathif SSL needs client authentication.

spark.ss|.(NistS{otiist-store L B8 72 o AT DUR AN BE 12, 38 DUARA RS 51 89 TIE H 5% 0 Al A % B

A
1z

spark.ss|.tNistfotieRasstoraidt) 25 i

spark.ss.tFis$S

tofdiBypype of the trust-store.

Spark SQL

Running the SET -v command will show the entire list of the SQL configuration.

Scala

// spark is an existing SparkSession
spark.sgl ("SET -v").show(numRows = 200, truncate = false)

Java

// spark is an existing SparkSesson
spark.sgl ("SET -v") .show (200, false);

Python

# spark is an existing SparkSession
spark.sqgl ("SET -v").show(n=200, truncate=False)

R

sparkR.session ()
properties <- sgl ("SET —-v")
showDF (properties, numRows = 200, truncate = FALSE)
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Spark Streaming

B2 o EX
N
B

spark.streaming. Hatdeprelsufe. daliSpark Streaming Y [N #F /2 [ HL #] (spark 1.5PL B3 FF) - B H
J& . Spark Streaming%s AR 98 2 B #1t (% A9 1 BE ZE IR A1 Ab 3 B K O 5 ) 4 IH
B, XIHE—FK, REANEWREESMOEEEHLAE . ZFEESENE
AR BEREWCOEE o i 1) EIRFFH spark.streaming.receiver.maxRate Fl
spark.streaming kafka.maxRatePerPartition {:iE (ZIREN 1% E T AIIE)

spark.streaming. bratk presstuhinitsaffiRataitial maximum receiving rate at which each receiver will receive data for
the first batch when the backpressure mechanism is enabled.

spark.streaming. tA00kdsieri Ak I T~ 77 2] Spark 2 Hij, Spark Streaming Bl 25 ZH IR IR AT RI[EIFE - VR
/DT 50ms - KT Spark StreamingZRFETREIAH T, 1§25 7% performance tuning iX—7 -

spark.streaming.meoeivedRHK RRE 1) i AR 2 (BAMCRFEED) - Ehnt, BB RIETRIX A Z %0
set | 3K WERNOEE AEERTRAIREHE . HEMT1ES %  deployment guide

spark.streaming. dseveriy ftEARERALOEAREBIE o - P NI AR SR EEINE HEF, XN
WG, FTLETIE HEREWE LR - BiEM1ES%: deployment guide

spark.streaming.unperkist: 75 3% filSpark Streaming B #7 M N 77 H 15 F 15 Bt 2= Al HF F¢ A L AURDD - [F]
f, Spark Streamingit 2| )[R 46 £ IE WK 2 ¢ B ohEH R - Q5% & Pfalse, A
2R IR R DL R AHIRDD A28 BEnTEH, DUESMERARFF AT LA [A]5X LY
. MR, X FESparkiHFEE Z N TE -

spark.streaming. sinlpGiradie flI O hatdSparkBF & FEIVM K IR, L FEHD % {5 StreamingContext, 1 AN & 37
BSRPAZ -

spark.streaming. kedka |nix e RafRar divent stream APIFS, MR ~KafkaZ 3 4 XS BUEHE B e R ER (&
set | PHMERFED - HiFEMIES . Kafka Integration guide
spark.streaming.Kafka|niRictns 25 B 5t i K IREL, X P ECE SN T ik shEs 3% & T Kafka s X _F 5
Koffset (EMEN1, BREWSZFR &L Z20K) - HXHTHIKafka direct stream
APIEZY -

spark.streaming. ui(@fiiSptBRtSheaming UT LI status APT 7 PR & A B R ALK -

spark.streaming. drilser] Wi feAlima dl_onstoded-fidA\ ffee¥Visititing a write ahead log record on the driver. Set this to
‘true’ when you want to use S3 (or any file system that does not support flushing) for the
metadata WAL on the driver.

spark.streaming.rfadseveWhethéheadlare. thesakilePdten¥iitg a write ahead log record on the receivers. Set this to
‘true’ when you want to use S3 (or any file system that does not support flushing) for the
data WAL on the receivers.
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SparkR

=iz

A
i1

it

3

spark.r.numR Backend BpeddR RBackEnd M HRPCIHH )5 & ZRFEEL

spark.r.commaRdcript SEFFETC N, X Bhes Aworker I FUTT AIRBHZ AT HUAT 301

spark.r.drivet.coparkatebtemeBi U IX B 28 T T IR - BEFFRC [ & Z208%

spark.r.shell.cdtnmand Executable for executing sparkR shell in client modes for driver. Ignored in cluster modes.

It is the same as environment variable SPARKR_DRIVER_R, but take precedence over it.
spark.r.shell.command is used for sparkR shell while spark.r.driver.command is used for
running R script.

spark.r.backen@Qnecfionilénteomtimeout set by R process on its connection to RBackend in seconds.

spark.r.heartBeAintervihterval for heartbeats sent from SparkR backend to R process to prevent connection time-

out.
GraphX
B RS
WA
iz}
spark.graphx.pregelch¢ckpo{dhbufepeaht interval for graph and message in Pregel. It used to avoid stackOverflow-
Error due to long lineage chains after lots of iterations. The checkpoint is disabled by
default.
&
&% NS
N
iz}
spark.deploy.recOi@fyMidderecovery mode setting to recover submitted Spark jobs with cluster mode when it failed

and relaunches. This is only applicable for cluster mode when running with Standalone or
Mesos.

spark.deploy.zodKesyerWiien spark.deploy.recoveryMode is set to ZOOKEEPER, this configuration is used to set

the zookeeper URL to connect to.

spark.deploy.z )(Nw‘mFrWih[en spark.deploy.recoveryMode is set to ZOOKEEPER, this configuration is used to set

the zookeeper directory to store recovery state.

EREHER

B ERE A — SAYMIBCE LT - FEHIES X
YARN Mesos Standalone Mode

3.1.2 TFIEED

=
I==N

H eSparkix B F 2 H T IR AR BORIZE , X LEIAEE AR & 7] LES{ SPARK_HOME }/conf/spark-env.shfi#] 7
(Windows T s&conf/spark-env.emd) HHEZE o Q1SR E B & Mesosti 2, X 3R] LATE E HLEs 1 %
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f§E (fWhostname) - iZ1TAMISpark N FH Bl submitfHI AR, 25| FHX AN 304 -

HEE, conf/spark-env.shER I ENFFAERT o (RTFZE Hillconf/spark-env.sh.templateiX MEMOR A, THFEELS
XA SRR _E AT HATARR -

DL 25 & 7] L fEspark-env.sh A & :

7SR Epd

JAVA_HOME JavaZZ 3 Hx (WA EPATHZ & 15 E)

PYSPARK_PYTHON IX5h 25 Fiworker {8 F APython —#Ffl AT 301 (BK1A 2 python)

PYS- 7 K 5 L F F Bpython— #F #1 7] /7 XX # (B A
PARK_DRIVER_PYTHON [FIPYSPARK_PYTHON)

SPARKR_DRIVER_R SparkR shellfff F AR — ] ] $UAT 304 (BRIAER)

SPARK_LOCAL_IP RIS RE HIP

SPARK_PUBLIC_DNS Spark £/ 411 25 H AL 35 Ahostname

b7 LIPS EZ AN, F — kT 7 E7ESpark standalone cluster scripts B % E, W &&EHLE _LFA
Hcoreligd, FEANFHHAZ-

spark-env.sh& — Pshell I 4%, K — L85 500RT LUE 1o A2 7 ORI E - a0, IR AT LLR BURHLIPR %
B SPARK_LOCAL_IP -

3.1.3 HEEE

Sparkf# Flog4j T H & - &% 7] LL #EconfH & T~ Hlogdj.propertiesk it & . EH Z B X T2 F
[log4].properties.template 2 4 Hlogdj.properties B[ A -

3.1.4 BENEH>®

2L IASparkliC & H & &"${SPARK_HOME}/conf”, {f t 7] DL i@ i+ ${SPARK_CONF_DIR}#5 & H fih H
o Sparks WX H 3% N IEHUAC B U (spark-defaults.conf, spark-env.sh, log4j.properties5s)

3.1.5 4k&Hadoop LAl &

R ARFT B F Spark AHDFSTZ U AR . FF 4 52 1"HadoopBL & T 14 ¥ 7 it | Sparkff]classpath T :  * hdfs-
site.xml, BCEHDFSZ Ui FIERINTT A * core-site.xml, BRINICHE RGE 40 X L FE B SO ) BE 12 7 A R & A
IRA AN K —#E (AICDHFIHDPRRAS) |, {EEF#SAEFE ${HADOOP_HOME }/etc/hadoop/conf H 5% N #4.% -
—TH  flCloudera Manager, A IBISMBIALE, M HIRME T FE—mh¥E ILAHLH -

FAR LR X S B X Spark AT W, & 7E${ SPARK_HOME }/spark-env.sh*Fi% &HADOOP_CONF_DIRZ? £ -

3.2 HEMIEA
Wi Spark N AR ZF 7 20: web U, metrics LLKRIMIE T H -

3.2.1 Web#H

H1>SparkContext#f 2 A 5/ — T web UL, HEKI U 54040, H HiX1>web UIfER/R1RZH H HSpark b FH A
KIER - B * —Pstagefltask ARSI FE * — DK TFTRDDAR/NEAATE 5 BB * 27PN K15 B
* TP RIHUTESERER
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PRAFEITH NS ZS, Hi A http://<driver-node>:4040 Rl 7] 17 [A] 7% web St [H - 1R A £ 1> SparkContext7E [F] [ i2
i, BEAENTE N4040FF8E, FRIRFPARIREE i - (4041,4042, 55)

TR, BOAMBOT, XEE R EESpark N BTN A T H o 41 R 5 EAESpark b IR HiJ5 7 IR BE/Eweb
UILEBEEXEFE, NFEEENHGEHET, ¥ spark.eventLog.enabled X4 true - X WifD & K 2 Spark & 14
HEHEC K BFF A -

3.22 HFBE

Spark L HE RS, Hou R AR E H A HAT AT web ULe W0 Spark b FIRF Hz T 514 H SR B T ok
T, ARSI A E AR R K web UL 2ARYEIXLE H 7 B 5h R © 2245 R A Spark R -

1 SR SparksE 12 1T T"MesosE. & YARN I (1)1 , Bl 4 /R 75 22 J5 Sparkhistory server, JF [Hevent log- F
JEihistory serverfs 2 4 N84

/sbin/start-history-server.sh

0 5 i Afile-system provider class (% % N Tf ] spark.history.provider) , 4 HE&E H R¥H & E T
spark.history.fs.logDirectory Fl & 1, H H7E3KASpark FH )%/ H HEMEEES, Ni%w £F H3 - history
serverXf v Fweb 5 I ERIAZEIX B http://<server-url>:18080 - [FFS, history server —2&a] FHAIBCE LN

3.2.3 fIETE

NET = &

SPARK_DAEMON_MEMORYserver /Mt 2 /DA (Bk: 1g)

SPARK_DAEMON_JAVst@PFSrver) IVMZ AL (BK1A: none)

SPARK_DAEMON_(LAISSiATHHor the history server (default: none).

SPARK_PUBLIC_DNShistory serverf] 5F & U5 [f[ Hi IE, @1 S ANEC &, FF Zhistory serverf Al fg 2 5F
SEserver N ERHEE, X FIEES SFEOMFAGED A (EXIA: none)
SPARK_HISTORY_OPHiStory serverfit E 1 (BXik: none) : spark.history.*
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3.2.4 Spark fit &£

[ETER | BONE R
i
spark.histonrgrapddee.spaSpagtoyhistetyF shisblyPeadder H B AT FH ) KA spark 5 H)— DI, SR AR
AU RGP BN H &

spark.historfyifs/logDiredtdrigtory server/INEN F H H T H %

spark-events
spark.historhOfs.update.inthustdry server 52 3575 5 FIN H] [RIFR - BXEFREREEE FRHERZ
-

spark histos0retained Appidafidasd fspark N FH D7 52 18X - 88 H AR RIFET, MERE R -
spark.histofpuMnaa¥Amgliddteonamber of applications to display on the history summary page. Application Uls
are still available by accessing their URLs directly even if they are not displayed on the
history summary page.

spark.history8fisport history serverZf i€ f)% [

spark.histofplserberos.enabistry serverse 75 o /i kerberos 3 W& Fii - 41 Fehistory serverms i) Al — 175 B 22 4
PRIE A hadoopBEfE, NIFZEF B XNIhEE - ZECE X Nrue A5, T Z[FRELE
spark.history.kerberos.principal 1 spark.history.kerberos.keytab
spark.histoinameberos. ptingipihistory serverfJkerberos == &% PR

spark.histon&eeheros.ke yhuiktory serverX] i fikerberos keytab B 12

spark.historfplstacls.enablés € = 7 J5 FHACLLUTEHIFH P i M3k - R BEH, A ANEENNHE
wHET spark ui.acls.enabled, 17 7] 42 il K5 £ 2 /EFJ F R AN - Sparkhi ﬁﬁ
Hlownerlf 45 B & BIAE, M H A F N FEZiE 1T spark.ui.view.acls AL & H 1
[AAPR - WnSREEH, AR BT AR -

spark.histogmptydmin.acl€omma separated list of users/administrators that have view access to all the Spark
applications in history server. By default only the users permitted to view the appli-
cation at run-time could access the related application history, with this, configured
users/administrators could also have the permission to access it. Putting a “*” in the
list means any user can have the privilege of admin.

spark.histogmptydmin.aclCgronps separated list of groups that have view access to all the Spark applications in
history server. By default only the groups permitted to view the application at run-time
could access the related application history, with this, configured groups could also have
the permission to access it. Putting a “*” in the list means any group can have the privilege
of admin.

spark.historffplecleaner.d¢niflechistory serveri& 75 J& 1 ﬁ{ HHELEL F event log
spark.historidfs.cleaner.inteistaky ~ serveris ¥ X WR | RO R &2 H
spark.history.fs.cleaner.maxAge < [A] 4 T & S0 -

spark.histofjdfs.cleaner.hdi&gé= FH [ history server i HPETEEE,  HUX NI [AIK ASpark (ML JFy 52 SCHERF & 4%

/

HHE

T
spark.histo358anumRéplaliihbedof threads that will be used by history server to process event logs.
available
cores

ER, FrAEweb 5 M LAY table #RAT DUA a7 LR SRHALF, X RER] DIV B P 0 — L8 faf B oAy, 4 AR
W RIS - BURIIRSE -

¥ Ehistory server H B /R B 28 45 R {Spark(E Mk o — 3 &nSpark{E Mk 45 R B9 5 %R, B R
[#]SparkContext (18 i3 1 F sc.stop(), a3 7E 1# F§ SparkContext() Zb PR setup 1 tear down 4 (&
Tpython) , REVENDT B2 HIEwWeb ULE T -

156 Chapter3. ¥%


file:/tmp/spark-events
file:/tmp/spark-events

Spark 2.2.x reference doc Documentation, & 7i 2.2.1

3.2.5 REST API

ERERR T LIEULEEFZS, 187] LLLLISONKE A « iXBEfEH & A\ RARE S 1 @8 i) Spark AT 4L,
FEYE T H . JSONME U 215 B X217 A BSpark N F Alhistory serverH T SEAEML IR « i (] 5,
FEHAE /apiiv] BEIET o U0, X Thistory server, — MR FT LUE L http://<server-url>:18080/api/v1 Heijj[A] ,
X T2 T IR, BT LG http:/localhost:4040/api/v1 [a] -

i 55, BN

/applications RIS S
/applications/[app-id]/jobs N TSRS
/applications/[app-id]/jobs/[job-id] S (RNA LN
/applications/[app-id]/stages 25 7€ N FH Hstaged 5=
/applications/[app-id]/stages/[stage-id] 25 7€ stage T A attemptd 1| 5£
/applications/[app-id]/stages/[stage-id]/[stage-attempt-id] | A ‘EattemptIFHH(E 5

| e | e | = | = | =

/applications/[app-id]/stages/[stage-id]/[stage-attempt- T8 R attempth] N I A task 22 B £ 5 B
id]/taskSummary

/applications/[app-id]/stages/[stage-id]/[stage-attempt- & 7€ Fattempt I T task 911 5%

id]/taskList

Jexecutors BRENHAPIPTER TS
/storage/rdd 25 NP E R IRDDSIFE
/storage/rdd/[rdd-id] Y5 E WIRDD B IFAIE B

/applications/[app-id
/applications/[app-id
/applications/[app-id

| | — | —

/applications/[app-id]/logs Fr 25 7€ N FH B F A attempthf N ifevent log Plziph%
2ITE T E

/applications/[app-id]/[attempt-id]/logs B 4 Eattempth) T Hattempthf K Hlevent
log zipF& 0T 6 N #;

WHRAEYARN F3B1T, B PR Z Mattempts, LA [app-id] ZEFT & [app-id]/[attempt-id] -

3.2.6 API Versioning Policy

XEEAPL S EERRA S, BT A TXEEAPITF KR F LA 5) - Spark R {RIE:
o Ui — BN, BEA S ER
o B 5 SR I BOKANHIBR
o R ATHE S I AR I3 .
o BRI A ] RE S IR T B
o RFATRERILINFTAIAPIA, EEERANFREA (: apiv2) o [EFTRCAANGRIE [ EAHRE -
© APIRAFREREENEF7H, HEEFA, —EMHRARAPHEFE D — /MUK

FE, AULERE RN, BRBIRAGEEE—TRAH, {(Happlicatoins/[app-id] iX 5 B 12194
VAR G, RFEEEBTHNHARELSIERR, /RFFZEHA hitp://localhost:4040/api/v1/applications/
{[}app-id{]}/jobs - EIRBRILA,, EIXRECRIEFFE T il B2 B — B0k -

327 B&

Spark R T AL FLER, HINEEREE T Coda Hale Metrics Library /T4 /) « X EE & T R A VFH
PLEZFIE A ACIRE (sink) JCiRSparkEEIFE, 81 HTTP- IMXFICSVICHEE o HXF R AIHCE S4B
£759: ${SPARK_HOME }/conf/metrics.properties - =4 9%, 1% 7] LA 11t spark.metrics.conf iX{>Spark & 1% H &
NECE S E1E (¥ Wconfiguration property) o Sparkf4% ™E AR HT R &S F),  HaxX e & S
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IR R - XL EGIF, (REAT I E — RS A RRCIREARICREREE - BUTE H AR
FEESLH.

* master: Xf N SparkH 37 HR & B i masteri 2 -

« applications: masteriFFFEH ) — 1AM, T TLIHRA 1 Spark N AIEEE S -
o worker: X N SparkJ# 37 Z ] fworkeriF A2 -

* executor: Xf B SparkFiUfT#F -

o driver: Xf N SparkZX&h 2532 (HI QI SparkContextif R HIHE) -

A& S T UE i 450~n 1 18 - LR & H il org.apache.spark.metrics.sink 1, H 1 & {4 JLF L $i 1

(sink) : * ConsoleSink: ' E &= BITEEIEHIEG - * CSVSink: LUFENIEE, BEEREEHHIICSVY
o * JmxSink: #F &5 BEMEIMXIEH] G - * MetricsServlet: 7£ &8 fJSpark UTH # il —{servlet, X
HMRHEISONIS A A B E R - * GraphiteSink: Kf % 24U & £|Graphite 7 5. - * SIf4jSink: ¥ & 253 &
% 4aslf4] TTHCH 3 o Spark [l FE 8 3 ¥ Ganglia, {HE HlicensefR IR K% H @& RN A MEP. *
GangliaSink: ¥ & &5 B A 144 — 1> Ganglia T/ 5 BE 2 #E4H -

R T E L FFGangliaSink (1%, VRFEEE H € X Sparki A« {FE, WHRIRE S T GangliaSink S £ 15 ,
At [F] B LGPL-licensed WM 1 &5 VR AISpark fLHF o X Fsbthl /7, RFR AR 6L RNHE B IFIA 520
&#: SPARK_GANGLIA_LGPLE[A] « %} T'mavenf ', J& M -Pspark-ganglia-lgpl RIA] - F4k, BR TIENERE
fSparkZ 51, FFREFP L7285 #E spark-ganglia-lgpl T4% -

& RO E SUHEE R IS E XD ECE R F): ${SPARK_HOME }/conf/metrics.properties.template

3.28 BRTHE

PAR & JLAS AT LU By A Spark P BERISMER T A -

o ERRAEE TR, W Ganglia, ATLISRAEFEEERR G RAM BT IRSTEA - AN, Gangliafi {3k
AT DL 7 H SRR TR B0 Tk BIREEL - A8 ECPURRH -

o BIERGT TR, - dstat, iostat, DL iotop , A LAFRAHE BN 1 4HPRLEE F4) 5347 30 1

o JVML B 7] UHE B /R 43 ATIVMEE FUBL, 40 jstackm] DASR LA AR 15 8. jmap Al LLFL i 3 A 77 4K
Y, jstatA] UCIRES F ST E R, jeonsole™] LLE M AR R A FIVMIE I, 1300 T RRIVMN AL
FEHEM -

3.3 Spark TEEEVAL

BT RER 1) Spark tHEAEAENFH LM, ERFHEMBEIRE (CPU, MLHTE, BB NE) AR
9 Spark RLFFEFFAUMIEN - Fe AR ULE, BARRERVENG, TSR MAEH T, AR, FRREI 0
B LA BB S H, FIARFRDD LRSI ALAR SR 77 (storing RDDs in serialized form) « 7%
R EEREN DT LEBIEFIIL XTI B IERER OV EE) 5 260D &5 DU AR AL -
RIS, el &5 e E s JLA HAR N 2

3.3.1 HiEFIIMt

FINAE AT —F0 A 2N M RE LR B s L EE A E - RFIMLEFIIE R RE, %
EHRELGHATTRE, MEARREEBEKIITERCR . @F, L Spark M H LIS & S0/ 2K TE
AT o SparkE IR TZREIHERME (RFREITE SRR AL TavakRY) FERER— P8 - Spark=E
R T B NP * Java serialization: BKINTEHL, Spark{# FHiJava H 7 iObjectOutputStream HEZE 3
FHMIT S, XA SEIE T java.io.Serializable 2 0 BUXT 5, #BREH FHIML o RIS, fRER] LLES T &
java.io.Externalizable 4%l JF 5L IERE - JavalF AR RIEEMERERE, FINFIMLE & H BT 5
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% . * Kryo serialization: Sparki&A] LA FHKryo & (hRAR2) $RHEEESREI IS - KryoH I P4 {03

FI i H#E L Iava P ML IFIR 2 GEEZ10ELH) | [HKryoNCFRFFTE SEHL T Serializable ¥ KM, B

T ZARERETH register Tr 2P FIHIRAL, DS EIRAEMERE . ZUMEIEH Kryo, {R7]LATE SparkConf #]

WG BB JE B conf.set(“spark.serializer”, “org.apache.spark.serializer.KryoSerializer”) . X/~ B AN % il &

Mworker 1 5 2 [B] TR BEERE P70 k&0, [FIRL = HIRDD A I A R FIMeig=C . BRI, Kryo 22

%\E"J?gf{%ﬁ, NEFERIEEHRTE N FER IR R, At Tl Tl 72 B W 28 Bt B
M Kryo -

Spark i —LLH F HScalatZ DR A (FLHELETwitter chill [ AllScalaRegistrar®) B 3 FiKryo /T8I {LAE = -
WHRIRE) B E LRI FEHHKryo P, 7 L registerKryoClasses J7 &S5

val conf = new SparkConf().setMaster(...).setAppName(...) conf.registerKryoClasses(Array(classOf[MyClassl1],
classOf[MyClass2])) val sc = new SparkContext(conf)

KryofJ3(# (Kryo documentation ) FVEVEAIEIA T H Z RS M0AM, W: HE LTINS -

WRIREIXT RIRK, RATRETE ZEHE K spark kryoserializer.buffer B & W (config) - HAEZE/DFFEKFHEANS
KIFINKE -

BJE, WRIRANEMFREFILR) B ELEE, Kryotl RELIE, Nd&E— MW REFIKFIINEE R E
G BNRY, XHEAIRTZER

3.3.2 WA

HEANFFERE =PEREI: YRERANNFE (EREAERMOERESNE) | URXEN S
RS, DARSIR AR RO (R B R B E LA R &)

BOMBULY, Javaxf ROTIRDE AR, (H25HF B a8, oI 5 2 A82-515 1)
A X TIL R

AR PJavakt REE — MR &K, KRBT, HFEFEWEREREPEHEER - X THE
EEDLRNSR (— P IntFEB) , XA[RELLEIR K . Java 7 S 7E R R 17 SR AU BB KEV40F T 1 FF
B (ERNEITEFFEEIEAEE—1"FAREY, HREBBIMNIETE, kE) | HEENFRAEE
HWANFT, XEHTFFHRNEEH TUTE-16%715 - FH—1 101 FFF 1 FRF 5 7] LR 5 HTE #E601
FHOE WA AE (WHashMapfliLinkedList) B FIEIRS, B1MFEHE - BRI XS (4]
WMap.Entry) - X DREAE—13%, mWHLERASIEF T PN RFEH GEEESMFT) - %2
AR EAE R ENEE LSRN 5, Wjavalang.Integer - A7 K & SEHE A Spark N FEH, RE
R P AT DATE At/ b i PR 2 AR B R R 8 Y A A BAR SRS - BRI, T B AT 8 SR
WM HE, DU EoH e, s @ iR, 8038 DT IS U 50 - 3 TR~
4Spark 22 A7 K/ NlJavahii B 4% -

N B B

Spark N FEE I RER B T BUTHITERE - SUTAFRISMERGE, #%, HFMEeTHTITEHN
NTF, TFEREN AR T B RS R AR NI EIE A - 7ESpark ¥, T Z—M5—H)
Xig (M) - SAERPITNER, FEaee DURBRPTE AN, K2R ELE, STl LUEGE
Friges, HEABESFESNEEARRTRERE R) BANT. SAER, REETMAKR— 2
X, ZHERASHIZ . HTHITHRIERME, FRETRAZIIT -

XFETR R T LB RPEREE e, N FRIRAREF AT LU B A =S [T, BRI E AR
e Bk, AR EE RN RS A RS B MOFEER (R) , (EEURRAZAGE - &5, X7
FERAF TAEREER M TS BRI AR AYERE, AR ER P W AENTR 2 N R R AR -
BINEPFERECE, HRBHAPAFEREEN], FO9BOMEE R T REH T ERE

spark.memory.fraction’ M) K/NE 7R (JVMHEZS A] - 300MB) ) —#F 450 (BRINEH0.6) - HEZHE
(402%6) TRE %G P EARSH . Spark™ KN R TCEME , I 76 B 5% KAiE A9 T B (-OOMER
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. spark.memory.storageFraction ¥ fRHIA/NER AMAT—HE 5 (ERIAH0.5) - REMPHIFEEE, &7
RASHEHITINE - N i% % & spark.memory.fractionfJ{H, PAELETVMAYT IHIFREE 2% 5 I8 &7 18 H15E K
XFHESSE . HRFMEE, ESE TN S RGCREERITE -

Hi N iHFE

PEEEOR S TR N TG B B T A R 01 ZERDD, B HMASEE, RI5EHEWeb UIT HI“TE % T1IH -
T 25 FFRDD 5 T £ /D INTE .

BAGTHRFEX RN AFHFE, 1518 H SizeBstimator i f& 7175 7% o 300 T 235058 F A R B A R R YA RE I 7 38
FITEOL LU E B DT R P R B S M MBI EREE A -

UEE&WZ;?‘%%%E@%—@%?%%&?&ﬁuﬁ%ﬁ’\navaljjﬁé, FIaNETIEH REIREME RN R . HuXFEE
REMTTTE:

L R AR B B3 S5 4 R L S R RBCAE AT B R R TR 2 A i BJavaEiScalafk & 2K (f
WHashMap) - fastutilE )y 5Javabn vl FEAR A R AR R AR T 7 HRIE S K . 2 RATGE# B H K
BN R R EL - 3. BRAEHBFIDEMEN M ARREFFH - 4 WWRRAMADT32
GB, HXEIVMITE-XX: + UseCompressedOopsfEF5E 4 M FIT MM ARS8 - #XA] LIEspark-env.sh R A
XTI -

314k, RDD 72

RN SRABR KK, TEHITENAFE, (B2 F FARDDEF A EAPIF 1 7 51 (L 77 % % 51 ()
YIMEMORY_ONLY_SER) R i /> N 77 {8 B i) — P B 18] 58 10 7 422 UF ML TR U8 B 4T - SparkdR
5 ¥ I RDDA X FMEN — N KRFTEEH - LUFFMLTE A7 U B — B SR 15 DR e, X2
T RS R BN S . R FIM TR EEIE, BATRFZIERFF HKryo, BHNE
lavaFoiil (AR E R IR TavaX] §) E/MEL .

T 3% [ R A

HIRPIAEF 2 ERDDIT, VMBI [E 2 ECh Rl . (FE A ERDDAVRRFF Y, #HE A B RE, REE
HEZFRERE. ) HlavaR BUOR BN LIS H S BN S8, ERERENE favalt £33 EIHK
AR - X BEIL R B SRR B R AR 5 TavaXt R EE RIEH, BT LU#E D% R EEIREE (6
UIntsEH AN Z LinkedList) K RBEK T A - BIFRIAERDFIMLEITERRERN SR, W ERTiA: AR
J_/]:RI?DﬁJ\%/D\ — WG (—ANFEE) - EERREMAREARZE, MRCCER M, HEEZREH
FIMLERAF -

BT ESITIENFE BITESFIROSEE) MEFET 5 ERIRDDZAE)THE, GCHATHER T I -
AR IR A (AT 45 1 5 TR 45 RDD SR A7 H 23 [A] R 8 g X 1 15] i -

& GCHIFZ

GCYM ISR — 5 R B B R 5 & A= PR FIGCAE 7 BB 18] « 3 A] LAIE i ZEJavaie 0 A1 73 ill-verbose:  gc
-XX: + PrintGCDetails -XX: + PrintGCTimeStam>E 523 - (5 FFfJavai (& 24 Spark (EML FIE B, &S
PIRCESRR - ) FXiafrSparkfEALRY, SRR LS B E S 7E TAEA R HEHEEEE - HEE,
X H B THEM TET S (EETEEFERFstdout THFH) |, MAZERDET L -
ERGCHEL

AT BRI, BATE RTE T RRIVMTE RN FEHEN —EEAER.
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JRIEHEZS A 0 PN X SRR AMIEN - FRe—REN T IRFEF ik, mZ—RNER THFmE
KA -

FRr—t—P =X FEE, E5E1, EFE2)-

B S FE R T R AR . M Eden 2T, fEEden Lz T— NNEIGC, ¥ MEdenFASurvivorl H7 77 1% BT
F B #E|Survivor2 - EFF X AR . (R — PR BT IHEE Survivor2 B, MK EEEOId. &5,
HoldiE iy, AR RIGC .

FESpark AT GCIAL Y B PR bR R KA ar FIRDD A # AF R [H —UrF 9 H Young & ACAY A/ N B BT
FEREIINS B o X E B TR SE B GO RS BT HI R QR AImET X &R - — L AT RER R IR R -

W EREGCHIE A E R AR K E HIHIR M . IRAEAES SR AT 2 IR SEERIGC, B RER
BRBHNA A HTHITES -

WRERZRENWE, HEERZEEWEGE, Mo hFaEDEEEZONFER2E TR . AL
FFEdent) K/ ML E N R E MESTEL DN - WREdenfI K/ NFEAE, WATLAGEFHZET-Xmn = 4/3 *
ERIZE Young fRHIA N GEIN4/3 R T ERSE B X BT (R = H) - -

TEATHIIGCHUITHE B, tn5ROIdGentZi i, MI3f 1 % {Kspark.memory.fraction i/ H TR A7 KN 77 & %%
FHEDI R IR ESHATET - 808, ZREBDOFR R . XEREWRRE R Emr =%
&, MIFEE-Xmn - FENE, EZHFERIVMPNewRatioZEIE - FLZIVMERIGX T R2, XEHREEZ—
RAT230HE - BEROZEB R, 151X 154085 spark.memory.fraction -

FH-XX: + UseGIGCIRHGIGCH I BT 28 - 7ER Lt IR ERIMFAIHF T, Tl LR E e - 151E
B, TGRS, #H-XX: GlHeapRegionSizetING1 X A/Na]fEfR H %

Flan, o F R E S5 IEFE NHDES AR S EECHE 00 a] LLA# AT NHDFS 32 B E 3 B i) K/ R Al i AR 558
FAHNGER . BEER, BESEEAANET SR AP2E3M5 . BTN RBN A EE3H4MES K TIES
(8], HDFSERA/NH128 MB, FATA] LAfETTEdenf) K/ NR4 * 3 * 128MB -

AR 3 Wi B BT A B BT TR AR AT BRI R AR AR L -

BRI R, GCABMZRBUAT RN AREFM AN TR - ERERANEIBETIERSZ, |
ERERRRE, EHAHEGCE =g TR/ -

GCHHE IR

3.3.3 HEHEHFI
AT

PRAEEREMREMHFTERERER S, SUHEASETESAA - Spark&RYE H O RR/DN (RETR]
PL3E i 7] %5 5 508 il Spark Context.textFile5s ) B X B M FE T “map™ £S5 HIEE, AT
M reduce”#1E, HlgroupByKeyFlreduceByKey, T ffH KM CRDDHISXE S - #80] LUK FHATHRANE
FEE A2 (152 [fspark PairRDDFunctions 3 FY) , 513 ¥fconfigld 14 % & N spark.default.parallelism LA 5
BERME - — ok, BATENERBEEPENCPURLE23MES -

Reduce 55N 714 H
g B, Kk 2 15 ) — 1OutOfMemoryError, A~ & Kl & /i FURDDAN & & A 7, T =2 A IR

A
pay
B — S E T {EE£, H WgroupByKeyH B — reduceft 55, K K T -  SparkAJshuffleff {E
(sortByKey, groupByKey, reduceByKey, join%§) 7ERMEFSHME—NEAFREHITHAH, XEFS
RK - X B AR B RBRITEZEMATE, M ESNEMALEHE /. Sparkfe WA S 3 Hr 5
R200ZMIES, HATR DE—MESHTEESFH - MHITERIVM, HBESBEINRAR, Fitar e
GEMRIETH RSB B N2 E -
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JTRE A E

fif I SparkContext ' F] Fi ) )™ 3% T iE AT LLR KRB R S AL S5 BRI, DURGE I B3 2 B 7B Lk 1 A
Ao IRERES AR PRI O EF AN R (BIIIESERER) | BB EFEER A HLR .
Spark{TENEEMEFSHIFIUL AR/, FRLMRATLLE SR, DI RIS — B AR, — Bk K F20KBHIHESS
FIRERMEBMALH] -

Bam AL

R R AT A 2 Spark L FORE B AN . WIRBCRAIER, 52T RIEE e, B4 s
b B2, MRREMLEGEREAFG, RTINS . BHERE, BT REKN RN
I PRGN M7 OR5)5 M7 ICAORERR - SpukHSEiL BB A
R -

AR R R R 5 IS ARE AR . RIERERM SRR, FILNSEIRH R . NI E Sox T

PROCESS_LOCAL % #& 5 iz 17 S A7 T [F] — PNIVMH «  3X 2 & iF f # 77 7] 82 NODE_LOCAL % £
B— N1 E L. BlFagEZER — 1 & L AHDESH , S AR — T A LA — 1M HUTs L. X
ILPROCESS_LOCALFS 18, & 7% 20 0 78 #F 2 2 18] % B NO_PREF £U38 7T LU AT AR 3 75 LAAH [F] A0 2 5
Vi, # HE AR RET RACK_LOCAL #UEAL T A — & RSSas L o FUBRAL TR —HL2E LA FE RS 25
. gtﬁ%ﬁﬁm%iﬁﬁﬁ%, JEHEN — B R HHLHEIT A ANY BIEEAE M4 E A, TANE
[F]— 128 E

Spark B = AR (U A BB ZHEFTE S5, (HIXFFANERATRER) » FEAE 25 R B PAT 2% L3508 RACE )
HRAIBOLE, Spark 2 UIHEIBIRAIML G . BWMER: o) FH—-PRICHICPURRL, UEER—&
ARS5as L ROEEE ERsh— MESS B ) SLRAIERST A T T — 1 Fe Z R sh BRI (55 -

Sparki@ BT At S R BT ICPURBS I A B . — B, Bt T e R Bl AL B2 51 1) =5 R FRICPU -
FARANZ F LR B T U RECE, ] ISR EAE — 280, BXRFEMER, WS ARER
T _E spark.locality 24 . AIRAREMESS R, BEIMTAL, IRNIZEINX L E, (HEBIAEN M EE
RORANE -

3.3.4 /&

XE— D RIFERITERE T8 H A BESpark N F A FP I R% T B8 A 2RI - AR E AR B 7 I LFI A 77
. WNTREZBAEFFAV, THREIKryo 55 FI LUF I 2 OR T B R Aok e W IO TERE DR - v FB R
FESpark {51 5% _E 0 [m) HoAt i BE B HESC B

3.4 Spark L5 E

3.4.1 HE%

Spark H I JLAMT B IRAE 720 B9, EZ—FEFEAMEE (cluster mode overview) H14%1~Spark i
A (& —SparkContextSE ] ) HizfT T —LHM HAHAT S (executor) #EHE - HEHFE a2 it
T SparkR. FH Z Al BRI (scheduling across applications) o (X, 7E# Spark N EE, & M4E&FE
A REH A HiB 1 action H FHEAT L 1> SparkfEML (job) o WIERIRAIR RS T ML1EK, IRXFHE OLEIR
I - 7ESpark R NS (X5 B7 [/ —SparkContext) 4% MEMLZ (8], SparkBAINFIFOVEE, [F]HS Al LA Hr
AP (fair scheduler) o
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3.4.2 Spark i FH 2 8] B B YRR

WAL Fi2tT, B0 Spark N P2 IRG— M HRHUTEIVM, RafT RS H A EEUE . AREZ
PHPHAZER, IASFREBRIERDEARINED, WFASELRURT BRI SERE S -

%F Spark T FFHOA- N REFEEE S . & AAEIRDE, BEx BRIREH S - XM EwRE
>Spark N HEEISCE — M RAF ARG R, H HIZNHAERE D Fa NI S S EXEER . X5
TESpark M S # & (standalone) FIYARNVAE, DL JiMesosklFiERET (coarse-grained Mesos mode) B A]
.

» Standalone mode: BXINIEWL T, Spark b FH7EM L & (B FEHF# S LIFIFO  (first-in-first-out) & =C/F
B T, HF HE Spark FHE 2 S HER BT E AT A o« AR AT LU % & spark.cores.max B
% spark.deploy.defaultCores > R 5> B FH B 5 FHEO T s 8- BRJe . BR T AT DAFEHIPSF CPURY {3 FH £
w240, AT LUGE TS spark.executor.memory S il 4 N H AN AF 5 H & -

 Mesos: fEMesos ! Z 1 FHER S 7 1016, 722K spark.mesos.coarse 1% Atrue, [FF, RMFHELXE
spark.cores.max 4541 N HAICPUEEL, LI spark.executor.memory 42145 B FH BN AF 7 F -

* YARN: 7E YARNH T Z{# FH —num-executors eI 4% H|Spark N FH FE S FF A BLAI BT 09138, X T
BAHITE (executor) Frdy FHRVBTIR, AT LAGEA —executor-memory F —executor-cores A o

Mesos 73 —FAI I 7T SRS S FCPU - FEXMIRZUN, &1 Spark S A7 &7 7598 2 [ <€ B A
K] ({75 FHspark.executor.memoryi € ) , {HSE U1 1% Spark N FHEH FE R MLEs B HUTIESHIE, A4 HALN
RRTLL S FHiZ L& ERICPU - X PN B A REARIRERNM AR RIEFEER, fla. £ETE
1R % AN[FIFH 7 ) Spark shell session o {EXFREZUANE H TARER A 5, B 2 Spark b H 77 22 (i FHCPUHY
g, 7] BETR B 55 Ry — B (A A RE UG CPUR i AN - ZE A6 XM, A FHZAE mesos:// URL LiIXE
spark.mesos.coarse J& % 1 flase R AJ -

FEE, BHEDEE A —Fh SR 9 BU S 8 S 85 Spark S FH I N A7 22« QSRR TR 22 55 Spark B A HE = N
7, BATEVUR BB — Tservers it BARE F— " RODEIWHIE R, XHEHAEAEL MEK (request)
Z A [F]— ) RDDAVEE - {EARRMEMA T, —LLNFFFE RS (W0: Tachyon) BLIFREMSIRMLIXFH
5 Spark S F H: = RDDIIFE ST -

Sparki Rt T — MR T 11 BRI 1 Spark S F BTIR 5 FHROMLA - SXEIRE , 1RO 2 £ BER 2 PR R

TR R A 50, TR LM BIRIRHR FEEHT HE - X —HFMEAE D B 35 = Spark S A BT IR A0 18 0 T 7531

HH -

ER, IMRHERAERMAR, ERERTIOENEZEMEMES DHREAT A, 0. MIZHEHEK
(standalone mode) , YARNAZZ( (YARN mode) LAKMesostHFiEREF (Mesos coarse-grained mode) -

L= witfi e

EHEAX—FEER RIS E . 5%, RN ALHIEE spark.dynamicAllocation.enabled /7 true -
Hx, oM EGNT A LB — MM IRYERS (external shuffle service) , F 7£ IR B R A A R
spark.shuffle.service.enabled 1% Hytrue - FMEBIRBEARSS 1Y B WU RN T EEM ERPUIT 85 BB 1%, REWS OR B Eo i
HANRGESU: (RS EFMRIR) - BRIMNRREER T eSS E A AR

FESpark AL ERE I EREY , R AT E Eworker/S B HI 1% & spark.shuffle.server.enabled Htrue Rl AJ -

HFMesosHlB FHEF T, IRFEAELS DT A L1217 ${SPARK_HOME }/sbin/start-mesos-shuffle-service.sh 3 1%
‘B spark.shuffle.service.enabled Htrue B 7] - 540, 457] DL Marathon> /3 FiX —INHE -

TEYARNEEZ(U R, 2 fGX B UEEA -
P #E 5 FOBE B #02 nl kY, FF HERYE spark.dynamicAllocation.® 1 spark.shuffle.service.* 4% 25 [0 T - H1E

Y127 configurations page -

BHR 7 B mG
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B LR, SparkBOZFENITAS 2 IR H O], MR E SEE I FIKHIE - WoviE — M EERTTE,
AT — DT8R SR B S BRI BLE TS, 838 — D BCRO T 85 bR LR M, B
ABA T B — Ll BRI A, RRE R T HE B PR — TS -

TR RS

— NE T s BERISpark N H 2 AEH F RS TR E AR, FIFHISMIITE . IMELT, ©BE
BWE OHNHT S CEN R IR T BT R 2RSS -

Spark% 4r B R R A OF AT & - X b M WO OB EF ., & & FF R
spark.dynamicAllocation.schedulerBacklogTimeout /5 B X fit & , HJ5 0 R & FF S A R 191
%, MIEEE spark.dynamicAlloction.sustainedSchedulerBacklogTimeout Fofifl & — IR BHIRH1E - A, B—F
FIERIHAT 2 DM CIFEEOE K - B0, — D Spark A AIREFE B R FIE 1M HUTES, FEERRIRFIE 4L

ARER2MN ~ 4 8. L. o

KAFEEIE KR IR AW B —, ST — 1> Spark i 4R LR B L HiDEUL T80
i, A LAAEF BB BRA S, XATCPRENHLRL,; =, R —HSpark HHHSEH 2 H
HIRZ N HUTARHNIE, P2 AT LI REL TR AT R SR R g i

ey

BRI & M OK BS Bt M OB Z T oSpark H & K N HMIT AN B
spark.dynamicAllocation.executorldleTimeout 7 J5 R H Ml Bx - fE4E R ZEUE LT . BT & B BR A5 4 0
I R, WRtdil, HUTSREEFHITIESEEN, ANIZH -

PO S FHET 2%

FEEN B BT, T4 FTRERDIR H R BE BT R MUEE HH K Spark b FH 48R HE - ANERALFHRE
PITRMAEIRSHECEANHFE, FJUEFE . BAENSSERNBEL T, U788 7] GE7ESpark i 2
FTHARI B AZBR o X%, 40 R Spark B A 2430 £ 15 RIZ AT 88 A B ARS8 SRLX — BB 0 20 -
I, SparkFZ—FPHLEI, GEWSIUTEM SCPATIT S, [FIRTIA R B HAREEIE -

PP SR TIRGEERIE L B E - [BYEd BB H . SparkfiAT &8 & 55 Rmaphi ! 5 B A MBI 8L, RIS AT R85 4%
BN R—DU RS A, X AT S B B I Z BT 28 A5 B A map 4 R - — EA TR
TR, shB D BUA AT REAEIR DESs R AT PR RS e W O TAT 8, TR EEtiRs BRI ENAT 243 5T B R 3
SWERITE, EXLHEFEHLEALER .

BRRIX— R, HHEEAE N INTIEEARSS (external shuffle service) , 1%ARZS7ESpark 1.25] A - %k
ST A LA BB — MR T AL AT Spark B FH BT 8 AL FE - — EAZIRSSEH, SparkHUT2%
ANEHMNEA AT LR B shuffle XA, 81 MIX Pservice FREL - iXEIRE , ALFHUT a0 H AR PEIR S E R
R ] BEAF BE S [B] B B I T B AL K

Br TRV 250, PUTER L S A E BCE N7 PR — BRUTSibr, R iR Tiivsm -
XA H AR R o BOFEARRBICA A, FIRES R SMRIRULAR S R T E, RRAFEIRER T
FEHESMF i LU RO — )7L -

3.4.3 Spark [ N BT IR A

TEFE R HISpark B FH AER - (% b7 [F]—SparkContext=£ffl) , £ MEFEA] BEH & HiFE AT Spark/ElL. (job) - 7EAR
T, /BN (job) SZFE, HFHSpark actionF (4: collect) fili& H— RFitEALSAIE S - Sparkifl & 28 &
SEARRRL AN, HEENSSCRrSpark M R 0B Z MGk (Hean: SREARFAFAER) -

BN, Spark B2 AR FHFIFOVA EE 50 - B MEAHRI A DB (stage) (140 mapPi Bt Flreduceft
B , B MELEREDE2MERBUTER A HEIR, RERH  MELFEHE, §FE=1 -
%iﬁﬂ’ﬂﬁﬂ?ﬁﬁ?ﬁ%ﬁi*ﬁ?)ﬁmﬁ MJESE e mT ISR R BstT, &0, JERZAEL S HERE
BEERF

i ASpark 0.8TF45, Sparkt §ESCFFA MEMLIRI A (Fair) W - A-FIAER, Spark LRI 7 25
FMELDBECRIR, FWETERELRGHFREA G EEFENE .. XEWE, AEERELEST, »
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AVl P 52 52t BB 52 RS 1 B BRI AN S8 o A T A0 VR AL 25 3R, KORBAD T BRI [A] « XA 51 i
ETZMHPEE -

BIEHAAFHESE, A% E— T SparkContext+ spark.scheduler.mode J& 4% FAIRE[ 7] :

val conf = new SparkConf () .setMaster(...).setAppName(...)
conf.set ("spark.scheduler.mode", "FAIR")
val sc = new SparkContext (conf)

AFRBER T

AR BRI AT ISCRP R R L A BN BRI (pool) . REABA BIRMELE AFAHETT (1. AE) -
XFEARE AT DAZE — L8 B B B AL B — R S B, BE UR AT LR E S A L 5 3 —
H, XFE—RRES TP P EEREE, MRS MEA P ERFBR - Spark A B SEEE T =0
FARHEAL T Hadoop Fair Scheduler &L ERAY -

FONEO T, BRI EALER & ABIBON BRI, A ALy BT IR B8, W LAZESR AT AF A 2%
H2 1 F SparkContext.setLocalProperty 1% & spark.scheduler.pool BYE - REFCHELIT

// Assuming sc 1s your SparkContext variable
sc.setLocalProperty ("spark.scheduler.pool", "pooll")

—B&FTREBESE, EZEERMEELHEL (B &% % RE+ # Haction® 7 ,
4: RDD.save/count/collect 55) #F< fff F X BRI - X MEE & VERENBAURER, RIBE 5 SH
R — 2 2RI F — P R E/EAL B R — IR - R, RFEERERORE, RHENN
AR T

sc.setLocalProperty ("spark.scheduler.pool", null)

IR ME AT

By, AADBRIBZ AP B RN (Effdefault BEEM) | EEBFERBARE, BOAMBRT, /Fl
SEFIFOIF HATH - 28BS, WRIRAEFE IR O T — B, IRAARKRER M7 22
PNEBEIR, BN ECRIELSR T HATE, A S H ISR RIE LG & B m R A B
I8 -

o B e

BRI B M T B E T FL B SRR - B BRI SR LU 3 B
+ schedulingMode: ] LUZFIFOBLFAIR, ¥ il B th AR R ML 2 an el A A

* weight: %] BHFRMBAR HAb BERME, AT LA ECEIBRATEL B - BRIFTE BRI A weight#f21 - 405
PRFEEEA BRI HIweightiB 2, BF A% SR 1 BT JRCRF & HoAR I T 0215 - AR weightiR GRS,
111000, AT ASCERBTR M 2 (RO BE AL Se ) — &, weight=10008 BH i i s\ §E 3L RIS BhH X R )
PEAb -

* minShare: B} | B {fweightz b, FABRMILHETEE — MR/ DRSS ECE (CPUNED |, BHEAF
RERREXMEE - A FRHERDZESZAMEHETERER (active) WM NETIRECE, A
JE FRYES 7 Wiweightof 70 B R HI BT « A, minSharef& I REWS T (R 6 D BRI AL RE R D IR
B—EEMER B - minShareFIERINERO -

BRI B MR — XML, Al BLE T conf/fairscheduler.xml.template &%, 9% /5 7£ SparkConf f)
spark.scheduler.allocation. file J& 48 i€ LB 12 -
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conf.set ("spark.scheduler.allocation.file", "/path/to/file")

BERMXMLAC B SIS, HARE Ml T3 R —P<pool>TeE, B BRI AT LIA H M L AIACE -

<?xml version="1.0"?>
<allocations>
<pool name="production">
<schedulingMode>FAIR</schedulingMode>
<weight>1</weight>
<minShare>2</minShare>
</pool>
<pool name="test">
<schedulingMode>FIF0</schedulingMode>
<weight>2</weight>
<minShare>3</minShare>
</pool>
</allocations>

SEREF B A LL 2% conf/fairscheduler.xml.template - VEE, 1&7A 7EACE S A ELE O BRI ER 2 6 FHERARD
‘B (schedulingMode: FIFO, weight: 1, minShare: 0) -

3.5 SparkZ 4

Spark H A B48 AL ZFREA A0 7 2T B INIE - FFE B INIEECE %0 spark.authenticate - X~
BSEORE T Sparkol ISR B3 FH L ZRMH S I8 IE - BWUE S 2 — 1 EAMIEF IR, kiR
W7 #RE M E FRLEA H BT LB ARIEAS - IR AR, B RFEER - SLEMATH LT
panelfe-e

o XFFLL YARN 75 CE Z 0 Spark, Ff spark.authenticate 15 Ftrue®] DL H B4 Al I 43 & I ZABEH -
Spark K FH 2> i F ME— A SE 2R84

o MO FHADFERE, FHEAT DT A LRE spark.authenticate.secret ZEL - X MLAR 2B ITH
Master/Workers U\&%/\Spaﬂ(}_“ =,

3.5.1 Web UI

Spark UT t4 7] LUE S BC & spark.ui filters S {# H javax servlet filters fffi PR 2 214,
ANUE

R HE L B P A] BE A BBweb ULL AR SLEUIR ROZ R %, JEXS HARAE A Rwl I - AP AT BLE E X javax
servlet filter X B fifi FH 7 #EATIAIE, Spark & ARIEH P AIACL (U5 ([ #1511 38) R R 1% B Fili FH 7 B 1L
PR 17 0] 55 1~Spark S A F)web Ul Spark ACLFJ4T 9 F] H spark.acls.enable 1 spark.ui.view.acls 3 [7] 4% il -
FERE, B 5ISpark i FH B P S 2 2B AR U5 A1 N B % B2 JUT - T ZEYARNAEZC N, Spark web UTZ:
FYARN [ Jwebi FHACHEALH], 1813 Hadoopid JEZRFEATIALE -

Sparkj_i?iﬂ&ii'ﬁ(iﬁ (R Spark B X BLATACL LA B B AN R /], ANikixX Al e & T BORIE R B A5
{ESHINE - X —FFIEH spark.acls.enable F1 spark.modify.acls 3t [FI#EH] - EE, WHRIRFE Eweb UIRJIAILE,
kT H @szeb UIE {5 A ASE R A R, AR AE’JEHﬁ%HﬁHF‘ [EliRpzyl @Jmodlfy ACLFlview ACLH -
FEYARN I, #2461 FEEN R Fmodify ACLZ i@ YARNEE 1% 33k A «
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Spark A] LA ¥F 2 S G L W FIACL, T HLiX So 8 2 57 /52 e U R A B U B S park R FH - 1177 2
A5 JEH spark.admin.acls FEER) - E— M EERZHPEET, RATRTFERLEES VEEA, A%, KR
B LUR T SCRIT A G Spark RZF -

3.5.2 HHHE

WRIRBHTEGHHE (event logging) , IBLAXLEHENRAHR (spark.eventLog.dir) TFE S EFohEE
HREIFR - A RARERSLXLE B E SRR, B2 20/ B & B BRI drwxrwxrwxt, H
Skowner[ 1% & Je Bhistory server P, X R FILE FR I %0 A 7 BT e - X EEAR TS A P at A jE
FEZAXRNEHE, ERNICAGEMEREE % - B E S AEER P EE H P AR REERIRN 7§
EA

3.5.3 Nz

SparkXf AkkaFIHTTPHMYL (" #EFI SRS s 8 ) SCRFSSL . AR, XTI L HIARSS (block transfer
service) Y HFSASLINZE . Spark web UTE B34 AN HRAR A N2 -

Spark IGES ByE 78, 20 IRUEH RISCHE - S BR i EL A B AR SR A0S SO, B RTRBsE N - A
TN ESX AR, ARGl B B R A R R AR e i A L

SSLELE

Spark SSLAH AL E & ZHA ). FFA A LIBLESSLABOIARCE , DUFE SR ITA A B ML, S8R,
B THNEDSBARDNECEE, HERFSBERINLCENNAE . IMAXEEZERNT HEAS, H
FAAT AR A 1 R BB P BB L B I BONE . R SO S R 5 5 — > BAR B O IR L B /R K - @A
ISSLERIAFL & 7E spark.ssl iX — L& A 4% 25 (A T, X T AkkafJSSLECE , 7Espark.ssl.akka I, TXTH T %
RS 28 FAOHTTPIMY , EECE7E spark.ssLfs o ARG R WA ETER (configuration page) -

SSLALAAERE N R LAPECELF, I H A A A A5 i I AR AR -

YARN#E S,

key-store SCHFR] DL Z P SRE S T, SRIG1E i Spark N F A0 —30 4 43 & B & M HUATES (executor) _LAFAH .
FH P AT LLAESpark S F B 80 HT, @ id BCE spark.yarn.dist.files B spark.yarn.dist.archives & HE & key-store 3L
o XS HEE i FR RN R FHYARN AR B 5T 1), FiSparkiti%t AR ART -

X F— LK A2 179 H 7T LS HDFSHISpark ., W0: Spark Streaming E RN A, B LI spark-submit Y
—principal F1 —keytab Z%{ 53 7| #% B principal 1l keytab {5 E. - keytab 3 {42381 Hadoop Distributed Cache (Y[l
SRYARNACE T SSLH HHDFS/EH T in%, Mo s MmN ENEHEMSENg) &l Application Mas-
ter TENLES L o Kerberos & fili {5 B K 2 ¥ principal flkeytab E HEHb I HT,  [FIBTHDES 75 B Htoken th £
B SEEAVE RORIET, XRESpark S AL REFFLEH S AHDFS T -

TSR

ML, H P 2 Amasterfworkers 5 32 fitkey-store i A8 5¢ BE & & 1 - X L AC & AT DLE o
7ESPARK_MASTER_OPTS #l SPARK_WORKER_OPTS, E{# SPARK_DEAMON_JAVA_OPTS!f3%4E & HiR
JNAE B fljava RS0 JB R R E - M EZCT, B P A] LUE i workerfISSLIX & R I #4785 (executor)
FIBLE, B iX AT 28 A TR & Bworker ) TR - AR FEERNEZ, HITHURFTEBSHAR
HSSLELE(H (W: MworkerA RAR AR MK MMM T &) , MARHAAEREFWIZENE, HHEEF
spark.ssl.userNodeLocalConf 1%/ true -
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T key-stores
key-stores S 7] L keytool 27 A4E A - keytool 1H K% % U WX B . hereo ML, BL Ekey-
storeFltrust-store 22/ IX 4 JL A FEEAPIR:

o REAT AR DRV

o SHAT SRR FRIAR (public key) F|—P3CH

o FFTE XN RES A E]— trust-store SCAEH

o FFiZtrust-store 1 A AR RIFTE T 5,

Bt & SASLIN %
JAFINIES  (spark.authenticate) , EUIEH(ZHifRSS (block transfer service) TJ LLSZFESASLINZE - 0175 /H
FISASLINZLBE, 75 24E Spark B HI% & spark.authenticate.enableSaslEncryption 7 true o

MRS THMRIRYEARSS (external shuffle service) , AR HFFERF spark.network.sasl.serverAlwaysEncrypt
W rueRI A28 (EIEINE RN LEE R - BORXMELE—EEH, FrE R{EH SASLINE )Spark i &L TC 4%
BERISMRRBEARSS - -

3.5.4 Mt & 4% &4

SparkiTH I FE P KRB M HMLAIENE, H LS BT IR R B SRR #E - T RS H R Spark i T
IR — LT 2w 0, DU AR E X S O .

LA S|
AR iR R | B | & [ies EE
¥ H
Browser Stan- 8080 | Web UI spark.master.ui.port/SPARK_MASTERTWERB UT {[PGRTL
dalone BEE -
Master
Browser Stan- 8081 | Web UI spark.worker.ui.port/SPARK_WORKER"WEBUTXP{IRT.
dalone BB -
Worker
Driver/StandaloneStan- 7077 | #&2 % fE | SPARK_MASTER_PORT WROFKRHENL - X
Worker dalone N TSI E R
Master ics
Standalone Stan- (ran- | i & $UTT | SPARK_WORKER_PORT THOKRFEL - X
Master dalone dom) | 2% ML ERL .
Worker
PSR EENEH

BERTLZETHNEESE, E5%AETSRM (configuration page) , %477 HR—LLSLHI4HTT /] LAS%

org.apache.spark.SecurityManager o
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3.6 BE{FECE

Spark JF & & 118w A2 B — > [ AR . W00 Spark BREEM: o (B B AR A B R0 T SEPRAY i
UL, Bl @ H 248 H LU B .

3.6.1 FHE RS

PR S 4k % K Spark {F ML ERAR 7T HEZ MANER A7 i RSN B AKX (40 HDFS % HBase) , P DUIERIFIE
Spark R EERHXEAFE LBGI M T o AT

« HEFTHE, BRAETE HDFS HH[F BT & E#E Spark. B HE AT B E ., 7€ HDFS 8 [H
B9 s, B M 57 86 & Spark (standalone mode cluster) , FHC & #F Spark 1 Hadoop MM 171 CPU
G, DB B AT (X Hadoop 2K Ui, #HC Y%A mapred.child.java.opts — B & B E 55
HIPNFE, mapred.tasktracker.map.tasks.maximunFlmapred.tasktracker.reduce.tasks.maximum — fi¢ & £ 55 1~
) o MK, VR AFE — L A SRR 2R L [FIFZE1T Hadoop F Spark, #: Mesos 5% Hadoop
YARN -

o WSRANBERF Spark A1 HDFS JAE—#, AB4Z=DEREA HE 2R — R BT &4 -

* X T8 HBase ;X RARIEREFE AR, R KRB REEARATMEA T, EHERIERERIT
BEAMmEIART L%

3.6.2 AHbELE

BIRKI BT, Spark HRAENFRBGHE, (HEMSHAMBEFEEEE, 0 FETEREEEN
71 RDD £U4, FHEA 1B (stage) B tH AR SCMF o BRI, AT S L Ha~sR iR, JEWL
HRES AR, (AT oA MRS B AT) o 78 Linux 3, FEEMLEL F noatime option 7] L/
ANLERGEE - 7ESpark™, BLE (configure) spark.local.dir J& 14 7] 8 7€ Spark i FH fU ARG &8 H %, HAE
gg%ﬁ%ﬁj\ﬁ%%ﬁ]i@ DIFREZ MHEE: B % - W% 5 B85 HDFS Hk, A LUFI HDFS # A [/ — 5
i -

3.6.3 N7

— &R, Spark 7] LIFESGB~JLHGBAFE MM 8% L2 TR RYEF - A, AL R EWEHREL L Spark 77
BL75%HINTE, FT N S RIERGIASIRAF -

BT REBERTFTELZ PDNFE, BURTRAONHAER - TS IRN AR FEFRE N OREN 2 SHE
DN, A RSN E B IESE . SRJE7E Spark FUMEIEUL (http://<driver-node>:4040) b &FH HH
WK/ TEEBNE, WS BIRKEEZEERA TR m - B2 N EN, 1§55
#5874 (tuning guide) -

e, ATFEEBENE, Java EHILIE 200GB UL E NS LI EE &R BT - RIRAET LN FF
KTF200GB, FEIAERANT S EIEEIZ 1 worker IVM « 7ESparkfi 2 HRE LT R (standalone mode) , R A]
fEconf/spark-env.sh 1% E SPARK_WORKER_INSTANCES KL & 877 5 _Fworker ™8, 1 HAEZ U H IR
AT LUE T SPARK_WORKER_CORES 1% & #.1>worker 7 FHfICPU core M4 -

3.6.4 M%&

DIBATER R, R EGRREIn B NG, 4 23 Spark N F FISNETE 483 B8 - XM, FH
JIJEM (10 Gigabit) B BRI L4  EFRILAL T 0 - WT—Ra &5 o M=NE4MEKE T (distributed
reducefd RE T, UI: group-by &F, reduce-by RFILAKSQL joinFRF]) WM FHILHEWIL - X TAEM—4
N, RA] LIRS IEUIL (http://<driver-node>:4040) 755 SparkiE ¥t 5 W 44 (&5 | 2/ DEUEE -
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3.6.5 CPU Cores

Spark fE AL+ CPU Mflas L RERILRLF, K0y Spark RE R/ T 22 A 3 2= 08UE - (B —MBR=E
DT EHM8~161CPU cores - A, MIFEEAAITHRRATEEFTEELZHICPU, HE: —BEIRMEEN
17, WRELPHIHIE 22 CPU, BEAREML -
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