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Spark SQL 4mf=EigrE (V1.2.0)

(EEE  HRL)
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% 1 E Spark SQL #tiA

1.1Scala iz

Spark SQL #3¥F#E Spark #1474 SQL. HiveQL & Scala FHIxREEREA,
AR 2 —FhETELRY RDD :SchemaRDD, SchemaRDDs F47%35:( Row objects )
ApY , ARG —MERETHIITTREUERERIEL (schema ), — > SchemaRDD 3£
F—MEZXRBEEUREREEFHIZR., — SchemaRDD T LAMNIIEHRY RDD . Parquet 3714 ,
JSON #uEesR | siinfT HiveQL LASMEIFHETE Apache Hive RRSEHEFEIE,

A HFEHIFERRISASIRERREETE spark-shell FiE1T,

Ba, Spark SQL &R alpha x4, BFfIaRER> API f9Z5 , —L API ]88
STERBRRNRATEFZA.,

1.2Java hx

Spark SQL #3¥F#E Spark #147LA SQL. HiveQlL FRMIFRBEAESG, AR
B2 —E LAY RDD :JavaSchemaRDD, JavaSchemaRDDs H17X358:( Row objects )
48R , RRIEE— MEA B THFITT R EIEEEAIER ( schema ), —4 JavaSchemaRDD
EUTF—MEFK R REUREFRIR. —1 JavaSchemaRDD T LAMNIIEHR) RDD, Parquet
14, JSON #iEEE |, 5iz1T HiveQL LA IEIZRETE Apache Hive cRRIEUESEIZE,

B, Spark SQL TR alpha hRAE. BFE(I=RERMD AP BIZEY , —L& API AJHE
SERBRRINR AP BRI,

1.3Python ki

Spark SQL 73¥F#E Spark H14TLA SQL. HiveQL RMIXRBEHIEG), IAMH
OE—FEELAY RDD : SchemaRDD, JavaSchemaRDDs H47335: ( Row objects ) 42
B% , FREE— MBS TR EYEREAIMER ( schema ), —4 SchemaRDD {1l
F—MEFZXREEGEEFHIER. — SchemaRDD FLINIIER RDD. Parquet 3714 ,
JSON ##fE8s | BimfT HiveQL LIKMETETE Apache Hive RHUEEREH I,

R HATEHIFERRIE AEIEEREEEE pyspark shell izEfT,

B#i , Spark SQLXR alpha kA, EEIISRER API BIZHL , —L API ATHE
SERBRRNRATPERZ{.,
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55 2 & Spark SQL A\|7]

T EREE = SIEAARA SQLContext RAIMITE
Scala | ] Spark T MSETh LRI 15 % SQLContext 2, BiH I T2, H T Ik

—/]> SQLContext 3£2K, VR LT E N & —> SparkContext.
val sc: SparkContext // An existing SparkContext.

val sqlContext = new org.apache.spark.sql.SQLContext(sc)

/7 createSchemaRDD is used to implicitly convert an RDD to a SchemaRD
D.

import sqlContext.createSchemaRDD

Java {FH Spark FrEAHRIIRERI AL &2 JavaSQlContext 2K, WEEIMN T, AT
f1%— JavaSQLContext JE35, RE Ho 75 M &—> JavaSparkContext.

JavaSparkContext sc = ...; // An existing JavaSparkContext.

JavaSQLContext sqlContext = new org.apache.spark.sql .api.java.JavaS
QLContext(sc);

Python | fi[ Spark FTH I AERI NI 15 /& SQLContext 5, oiFH BT, N T 44

—/]> SQLContext 3£2K, VR LT LN & — SparkContext.
from pyspark.sqgl import SQLContext

sqlContext = SQLContext(sc)

P27 SQLContext EE {RiXrTLAEIE— HiveContext , B2t T i#H = SQLContext
ThEeRI—NBE. MIINThEERIE  FREREMN HiveQl BTRHmEERIED. 10
HiveUDFs, M Hive RPiEENEE. EfFEMA HiveContext , (RABEEF— /AR Hive
®E , FiA SQLContext AlifAAYEIRIRERER FBAY.

FAIXT HiveContext #1177 BIMFTE, , LUBESATE Spark BIEMIARRAZRIONG Hive BY
ke, MBXEKBEXANRNONAEFRIBEW , BBAKETFE Spark 1.2 H{EMH
HiveContext, kEhrxAEE{FE SQLContext HBEIAE HiveContext FITHEE,

FIFERAREHTHY SQL BEZSK ( specific varient ) tBaTLUS%EIR(#E A spark.sql.dialect
eI, {ReTLAFIFE SQLContext & setConf 5i&E#E SQL #fsEFS SET key=value fl9&@< |
FHZXNSE. XITF SQLContext , E—RIAMIAGERE "sql” . BSRATH Spark SQL
A — S8 SQL fRHTEE. XJTF HiveContext , ZiIAJK “hiveql” , 1B “sql” HEATLA
B, BBTF HiveQL fEtres B , BINASEBER TR "hiveql”,
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5 3 BEURIR

Spark SQL 1&iZ SchemaRDD #[1 , XIFAEEIERAVE(E. SchemaRDD B LA
8 RDDs —#iz1T , AT A—3KIGATER, % SchemaRDD jFffs—ik3k , AILALL
MEEREUEZ LIE1T SQLEE, AEEXENBEEEINZEE] SchemaRDD BYJLFMTTE.

3.1.RDDs

Spark SQL SRR EEMARI RDDS #3565, SchemaRDDs, —Fh75%(#
FIRST ( reflection ) SRIEMTESHFESRENISAY RDD AU, XFHEFTRITSIEFHFSER
NEESEETRYF , BAM{RES Spark RIFEEHE , (RECELME T B .

Bli# SchemaRDDs R M5 iARBE — Mrig R O—IHREE—FEl RE
KBHEMNRZIERY RDD, SBAXMITALLRESY , (B LULHREARKIE RDD BIFIFIE]
AURBUAT %2 SchemaRDDs,

3.1. 1. {FRREIHERTRT

Scala i

Scala EOXIEFEMEESBEHEARZE ( case classes ) B9 RDD #7259 SchemaRDD, #f
REENTHRAMER (schema ), HARRFRISHEB BT REIWIEN , RARETHFINEG
Ro HAXRBLURERBDSIENRE , WIFFIEEA. XF RDD TR ERA
SchemaRDD , #AfGiEMA—13K. XKFRAILAEREEH SQL IBaHER. ~ARBIT
=

/7 sc Is an existing SparkContext.

val sqlContext = new org.apache.spark.sql.SQLContext(sc)
/7 createSchemaRDD is used to implicitly convert an RDD to a SchemaRDD.

import sqlContext.createSchemaRDD

/7 Define the schema using a case class.

/7 Note: Case classes in Scala 2.10 can support only up to 22 fields. To work a

round this I1imit,
/7 you can use custom classes that implement the Product interface.

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

8/38

—-Erfp.rk www.sparkinchina.com

IIZXE:F?'E BJ?E TEL: 4006-298-758



http://www.sparkinchina.com/

Spark B A X#4EIF——Spark SQL #iEfErg(v1.2.0) Life is short, you need spark!

// Create an RDD of Person objects and register it as a table.

val people = sc.textFile("examples/src/main/resources/people.txt™).map(_-spli
t(","")) -map(p => Person(p(0), p(l)-trim.tolnt))

people._registerTempTable(*'people™)

/7 SQL statements can be run by using the sql methods provided by sqlContext.

val teenagers = sqlContext.sql (""SELECT name FROM people WHERE age >= 13 AND ag
e <= 19")

/7 The results of SQL queries are SchemaRDDs and support all the normal RDD op

erations.
/7 The columns of a row in the result can be accessed by ordinal.

teenagers._map(t => "Name: " + t(0)).collect().foreach(println)

Java ki

Spark SQL X#FBzE2%E JavaBeans A9 RDD 335}, SchemaRDD, BeanInfo Az
NTHRAES , FFHREHER, BT, Spark SQL ARG amEs ST (w5xRE
#14H ) Y JavaBeans, {REJLABIEE— JavaBean , ESCI Serializable #20 , HEBMA
B getter #] setter J5i%, 0T :

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;
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public int getAge() {

return age;

public void setAge(int age) {

this.age = age;

BEISAF applySchema FAiAEEX R AZEIIIBRI RDD , H/9 JavaBean 2 Class
&g, KB

/7 sc Is an existing JavaSparkContext.

JavaSQLContext sqlContext = new org.apache.spark.sql .api . java.JavaSQLContext

(sc);

/7 Load a text file and convert each line to a JavaBean.

JavaRDD<Person> people = sc.textFile("examples/src/main/resources/people.txt
") -map(

new Function<String, Person>() {

public Person call(String line) throws Exception {

String[] parts = line_split(’,");

Person person = new Person();

person.setName(parts[0]);

person.setAge(Integer.parselnt(parts[1].-trim(Q)));

return person;

¥

/7 Apply a schema to an RDD of JavaBeans and register It as a table.

10/38
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JavaSchemaRDD schemaPeople = sglContext.applySchema(people, Person.class);

schemaPeople.registerTempTable("'people™);

/7 SQL can be run over RDDs that have been registered as tables.

JavaSchemaRDD teenagers = sqlContext.sql (""SELECT name FROM people WHERE age >=
13 AND age <= 19')

/7 The results of SQL queries are SchemaRDDs and support all the normal RDD op

erations.
/7 The columns of a row in the result can be accessed by ordinal.
List<String> teenagerNames = teenagers.map(new Function<Row, String>() {
public String call(Row row) {
return "Name: " + row.getString(0);

}

P .collect();

Python ki

Spark SQL AJLASEBTTXISRAI RDD #3259 SchemaRDD , FHHEMTEHEREY, 15/
BEXIFIRIF NS E(kwargs)f&iBs Row SEHITHIEIT. ICHIRAIREN TRAIFIE , H3X
BB BB —THTHEEER. ATERIMNRERE—1TEYE | Eit RDD RI%E—TF
BERRKRAVEURE. TEARSKRARA S BA N BT EE SRR TR o= RIEIUEST |
RIUTHE JSON 42 ERYHERT. ZBICIBINTEE ¢

# sc Is an existing SparkContext.

from pyspark-sql import SQLContext, Row

sqlContext = SQLContext(sc)

# Load a text file and convert each Iline to a Row.
lines = sc.textFile("examples/src/main/resources/people.txt'™)
parts = lines.map(lambda 1: I._split(’,™))

people = parts.map(lambda p: Row(hame=p[0], age=int(p[1])))
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# Infer the schema, and register the SchemaRDD as a table.
schemaPeople = sqlContext. inferSchema(people)

schemaPeople.registerTempTable('people™)

# SQL can be run over SchemaRDDs that have been registered as a table.

teenagers = sqglContext.sql (""SELECT name FROM people WHERE age >= 13 AND age <= 19™)

# The results of SQL queries are RDDs and support all the normal RDD operations.
teenNames = teenagers.map(lambda p: ""Name: * + p.name)
for teenName in teenNames.collect():

print teenName

3.1.2.LARIERI A TUEERTU

Scala ik

MEREABRRIFRER (HI20 , HCFENEMHRFFATRE N AEIRERILSMAA  BE
FENTRY , FERIGSNARNAREARRELRFER ), SchemaRDD AJLAHLA T =NMEEE!
&=

1. MR RDD €lIE—1E&%E Rows Y RDD;

2. BIE—H StructType FRAVEL, , ©5% 1 £56l5EAY RDD Y Rows 451348

—.
3. @idAA SQLContext & applySchema 5i&IBE R FAZISE Rows A RDD,
Bign -

// sc is an existing SparkContext.

val sqlContext = new org.apache.spark.sqgl .SQLContext(sc)

// Create an RDD

val people = sc.textFile('examples/src/main/resources/people.txt™)

// The schema is encoded in a string

val schemaString = "name age"
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/7 Import Spark SQL data types and Row.

import org.apache.spark.sql ._

// Generate the schema based on the string of schema
val schema =
StructType(

schemaString.split(” ') .map(fieldName => StructField(fieldName, StringType, true)))

/7 Convert records of the RDD (people) to Rows.

val rowRDD = people.map(_-split(”,"™)) -map(p => Row(p(0), p(1).trim))

/7 Apply the schema to the RDD.

val peopleSchemaRDD = sqlContext.applySchema(rowRDD, schema)

/7 Register the SchemaRDD as a table.

peopleSchemaRDD . registerTempTable(“'people™)

/7 SQL statements can be run by using the sql methods provided by sqlContext.

val results = sglContext.sql (""SELECT name FROM people™)

/7 The results of SQL queries are SchemaRDDs and support all the normal RDD operations.
// The columns of a row in the result can be accessed by ordinal .

results.map(t => "Name: " + t(0)).collect() .foreach(printin)

Java ki

24 JavaBean FEABERRIFHER( HIR0 X ICRAVENHFRIEH A SUEERISTIL |
CERITE , FERESNARNBPEARRRIRELER ), SchemaRDD aJLAIBLAIT=/N
BRIz -

1. MJEE RDD gliE—&%8 Rows § RDD;

2. BIE—H StructType FrBIELR , ©5% 1 £246IEH9 RDD B9 Rows E1a1E

3. i@idiAF JavaSQLContext Fr applySchema 75 &SR M FIZI &7 Rows B RDD,
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N :

/7 Inmport factory methods provided by DataType.

import org.apache.spark.sql .api - java.DataType
/7 Import StructType and StructField

import org.apache.spark.sql .api - java.StructType
import org.apache.spark.sql .api -java.StructField
/7 Import Row.

import org.apache.spark.sql .api - java-Row

// sc is an existing JavaSparkContext.

JavaSQLContext sqlContext = new org.apache.spark.sqgl .api .java.JavaSQLContext(sc);

/7 Load a text file and convert each line to a JavaBean.

JavaRDD<String> people = sc.textFile("examples/src/main/resources/people.txt"™);

// 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<StructField>();
for (String FieldName: schemaString.split( ")) {
fields.add(DataType .createStructField(fieldName, DataType.StringType, true));

3

StructType schema = DataType.createStructType(Fields);

// Convert records of the RDD (people) to Rows.
JavaRDD<Row> rowRDD = people.map(
new Function<String, Row>() {
public Row call(String record) throws Exception {
String[] fields = record.split(",™);

return Row.create(fields[0], fields[1].trimQ);
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D:

/7 Apply the schema to the RDD.

JavaSchemaRDD peopleSchemaRDD = sqlContext.applySchema(rowRDD, schema) ;

// Register the SchemaRDD as a table.

peopleSchemaRDD.registerTempTable(“'people™);

// SQL can be run over RDDs that have been registered as tables.

JavaSchemaRDD results = sqlContext.sql ("'SELECT name FROM people™);

// The results of SQL queries are SchemaRDDs and support all the normal RDD operations.
// The columns of a row in the result can be accessed by ordinal .
List<String> names = results.map(new Function<Row, String>() {
public String call(Row row) {
return "Name: " + row.getString(0);

}

3} .collect();

Python ki

2 kwargs FYFBEAREIRRITRERT (U0 , HICRAVEIHF R B S AE IR L mAST
B . BT FERESNAENBRBARERIEEER ), SchemaRDD sJLABLAT=
MR

1. MR RDD GliE— a8t As57A7 RDD;

2. BIE—HE StructType FREEL , ©5% 1 £90IER RDD BITAsFIFRE
KR,

3. ®ZJAMA SQLContext & applySchema 75i%55&E= 8 AZ RDD,

fgn

# Import SQLContext and data types

from pyspark.sql import *
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# sc Is an existing SparkContext.

sqlContext = SQLContext(sc)

# Load a text file and convert each Iline to a tuple.

lines = sc.textFile("examples/src/main/resources/people.txt'™)

parts = lines.map(lambda 1: I.split(","))

people = parts.map(lambda p: (p[0], p[1]-strip()))

# The schema Is encoded in a string.

schemaString = "name age"

fields = [StructField(field_name, StringType(), True) for field_name in schemaString.split()]

schema = StructType(fields)

# Apply the schema to the RDD.

schemaPeople = sqlContext.applySchema(people, schema)

# Register the SchemaRDD as a table.

schemaPeople.registerTempTable(“'people™)

# SQL can be run over SchemaRDDs that have been registered as a table.

results = sglContext.sql (""SELECT name FROM people'™)

# The results of SQL queries are RDDs and support all the normal RDD operations.
names = results.map(lambda p: “Name: " + p.name)
for name In names.collect():

print name

3.2.Parquet 34

Parquet {42 —F5IREIE TS | RS EURGN R AT, Spark SQL 37
FRSEEBANS A Parquet 3214 , H o] Ba{REBIRIEURIVETN ( schema ),
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3.2.1.LAmE S TUINE SR

Scala iz

{£F 3.1.1.1 SprrfIEPAYETE | RAUCISINTER

/7 sqglContext from the previous example is used in this example.

// createSchemaRDD is used to implicitly convert an RDD to a SchemaRDD.

import sqlContext.createSchemaRDD

val people: RDD[Person] = ... // An RDD of case class objects, from the previous example.

// The RDD is implicitly converted to a SchemaRDD by createSchemaRDD, allowing it to be stored

using Parquet.

people._saveAsParquetFile("'people.parquet™™)

// Read in the parquet file created above. Parquet files are self-describing so the schema is

preserved.
/7 The result of loading a Parquet file is also a SchemaRDD.

val parquetFile = sqlContext._parquetFile("'people.parquet™)

//Parquet files can also be registered as tables and then used in SQL statements.
parquetFile._registerTempTable('parquetFile™)
val teenagers = sqlContext.sqgl (""SELECT name FROM parquetFile WHERE age >= 13 AND age <= 19")

teenagers.map(t => "Name: " + t(0)).collect() .foreach(println)

Java

{EF 3.1.1.2 p7rfFAIEPAYEUE | RAUCIBINTER

/7 sqglContext from the previous example is used in this example.

JavaSchemaRDD schemaPeople = ... // The JavaSchemaRDD from the previous example.

17/38
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// JavaSchemaRDDs can be saved as Parquet files, maintaining the schema information.

schemaPeople.saveAsParquetFile(“'people.parquet™);

// Read in the Parquet file created above. Parquet files are self-describing so the sche

ma Is preserved.
/7 The result of loading a parquet file is also a JavaSchemaRDD.

JavaSchemaRDD parquetFile = sglContext.parquetFile('people.parquet™);

//Parquet files can also be registered as tables and then used in SQL statements.
parquetFile._registerTempTable('parquetFile™);

JavaSchemaRDD teenagers = sqlContext.sql (""'SELECT name FROM parquetFile WHERE age >= 13 AN
D age <= 19");

List<String> teenagerNames = teenagers.map(nhew Function<Row, String>() {
public String call(Row row) {
return "Name: " + row.getString(0);

¥

3P .collect();

Python ki

{£F 3.1.1.3 p7rfIEPAYEEE | RAUCIBINTER

# sqlContext from the previous example is used in this example.

schemaPeople # The SchemaRDD from the previous example.

# SchemaRDDs can be saved as Parquet files, maintaining the schema information.

schemaPeople.saveAsParquetFile(""people.parquet’™)

# Read in the Parquet Tile created above. Parquet files are self-describing so the schema is

preserved.
# The result of loading a parquet file is also a SchemaRDD.

parquetFile = sqlContext.parquetFile('people.parquet'™)

18/38
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# Parquet files can also be registered as tables and then used in SQL statements.
parquetFile._registerTempTable('parquetFile™);

teenagers = sqglContext.sql (""SELECT name FROM parquetFile WHERE age >= 13 AND age <= 19")
teenNames = teenagers.map(lambda p: ""Name: * + p.name)

Tor teenName in teenNames.collect():

print teenName

3.2.2./c&

BJLAFE SQLContext 7 setConf J5i&ak{#EFE SQL i51T SET key=value &% , 52k
Parquet &, Parquet BEERBMINTE :

BIEER ZANE A

—i Parquet SMEERS |, 45
B2 Impala F1EZkRAH Spark
SQL , H4E5H Parquet &R,
spark.sql.parquet.binaryAsString false BIIHAX S ZiHEI SRS =
BEUE. XN EMESF Spark SQL
B HbIEERE AR EE LA
IR SEHBRRRIFRE M.

S5 Parquet H8zUTEESR

spark.sql.parquet.cacheMetadata false N . .
7. AILUNEESEIREEN
5 Parquet XY , IREE
. . FERBNE. TENESSE
spark.sqgl.parquet.compression.codec gzip

uncompressed , snappy , gzip ,
Izo,

FJFF Parquet iI3EE8 THET
AIhEE, LINEEREIARARY , A
A —1NE ®MB bug
spark.sql.parquet filterPushdown false Paruetl.6.0rc3
( PARQUET-136 ), B2 , IR
FRNRALSHAEFRHER
FHHIF , TR THIINEE,

EiIRE S false , Spark SQL
spark.sql.hive.convertMetastoreParquet true B{EH Hive SerDe 4ME parquet
&, MARREDRE.
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3.3Json $UPEE

3.3.1.Scala i

Spark SQL aTLAEzh#ERTHH— JSON HURERIZEN (schema ), FIEEIIFE S
SchemaRDD, xfh#t#aaTAF| A SQLContext IR AR — N KT -

® jsonFile —MEHE JSON XHHIE R+ INEEIE. H+ , JSON XH4+HE—
THIE— JSON 335,

® jsonRdd —MNIIER RDD FinEEdE. E+ , RDD B8N M TRE—MEa—
/A~ JSON SISRHIFFFER,

TR CIRMEER jsonFile BUSXEH AR EEIN JSSON XX, BT HAREE— MR,
BHYJSON 335, BN, JSON HERINELML,

B TE :

/7 sc is an existing SparkContext.

val sqlContext = new org.apache.spark.sql .SQLContext(sc)

/7 A JSON dataset is 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™

// Create a SchemaRDD from the file(s) pointed to by path

val people = sqglContext.jsonFile(path)

/7 The inferred schema can be visualized using the printSchema() method.
people._printSchema()

// root

/7 [-- age: integer (nullable = true)

// [-- name: string (nullable = true)

// Register this SchemaRDD as a table.

people.registerTempTable(*'people’™)

/7 SQL statements can be run by using the sql methods provided by sqglContext.

val teenagers = sqlContext.sql (""SELECT name FROM people WHERE age >= 13 AND age <= 19'")
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// Alternatively, a SchemaRDD can be created for a JSON dataset represented by
/7 an RDD[String] storing one JSON object per string.
val anotherPeopleRDD = sc.parallelize(

""" {"name™ :"Yin","address" :{""city":"Columbus™, "state' :""Ohio"}}'"""" - : Nil)

val anotherPeople = sglContext.jsonRDD(anotherPeopleRDD)

3.3.2.)Java ji

Spark SQL aTLAEzh#ERTHH—1 JSON FURERIZEN (schema ), FIEEIIE S
JavaSchemaRDD, iXF¥&ERILAFIA JavaSQLContext fRHAIFFHTT IEFRI— KSR

® jsonFile —M&%HE JSON XHHIE R+ INEEIE. H+ , JSON XH+HE—
THIE— JSON 395,

® jsonRdd —MNIIER RDD FinFEdE. E+ , RDD B8 M TRE—MEa—
A~ JSON SISRAIFFFER,

TR CIRMEER jsonFile BUSXEH AR ERIR JSON XX, BT HAREE— MR ,
BHYJSON 335, BN, JSON HERINELML,

THIBIITE :

/7 sc is an existing JavaSparkContext.

JavaSQLContext sqlContext = new org.apache.spark.sqgl .api -java.JavaSQLContext(sc);

/7 A JSON dataset is pointed to by path.

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

// Create a JavaSchemaRDD from the file(s) pointed to by path

JavaSchemaRDD people = sqlContext. jsonFile(path);

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

/7 root

// [-- age: integer (nullable = true)

// [-- name: string (nullable = true)
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// Register this JavaSchemaRDD as a table.

people.registerTempTable('people™);

/7 SQL statements can be run by using the sql methods provided by sqlContext.

JavaSchemaRDD teenagers = sqlContext.sql("'SELECT name FROM people WHERE age >= 13 AND age <= 1
9);

/7 Alternatively, a JavaSchemaRDD can be created for a JSON dataset represented by

// an RDD[String] storing one JSON object per string.

List<String> jsonData = Arrays.asList(

"N\"name\":\"Yin\",\"address\" :{\"city\":\"Columbus\",\"state\":\"Ohio\"}}'");

JavaRDD<String> anotherPeopleRDD = sc.parallelize(jsonData) ;

JavaSchemaRDD anotherPeople = sqlContext. jsonRDD(anotherPeopleRDD) ;

3.3.3.Python ki

Spark SQL aJLAEGhHERTH—1 JSON FUEERIZEM ( schema ), FEE IS
JavaSchemaRDD, X#piL#ae]LAF A JavaSQLContext 1RERIFF /7 iEZFA— KR :

® jsonFile —MEH JSON XHRIE R+ INEEIE. H , JSON X4HpE—
92— JSON X%,

® jsonRdd —MNIIERI RDD HNEEdE. H+ , RDD N8N TRE—MEa—
A JSON WZRHIFRTE,

R IRMAMEA jsonFile BISEHARHAIY JSON 304, BITHMEE—NEMAY
BT JSON X352, BN, JSON SUHEENNERLER,

AN S EL N

# sc Is an existing SparkContext.

Trom pyspark.sql import SQLContext

sqlContext = SQLContext(sc)

# 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”

# Create a SchemaRDD from the file(s) pointed to by path

people = sglContext.jsonFile(path)
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# The iInferred schema can be visualized using the printSchema() method.
people.printSchema()

# root

# [-- age: integer (nullable = true)

# [-- name: string (nullable = true)

# Register this SchemaRDD as a table.

people.registerTempTable('people™)

# SQL statements can be run by using the sql methods provided by sqglContext.

teenagers = sqglContext.sql (""SELECT name FROM people WHERE age >= 13 AND age <= 19")

# Alternatively, a SchemaRDD can be created for a JSON dataset represented by
# an RDD[String] storing one JSON object per string.
anotherPeopleRDD = sc.parallelize([

“{"name":""Yi “address'" :{"'city" :"Columbus", "state":"Ohio"}}" 1)

anotherPeople = sqlContext.jsonRDD(anotherPeopleRDD)

3.4 Hive %

Spark SQLFSTHAZEVFIS NTZHETE Apache Hive hi%dE, #AM , BT Hive B X
SRR  CHACIEEEIAR Spark B4R, I 7{ER Hive (Rw/mfER “-Phive ”
g "-Phive-thriftserver” ¥ (build)Spark, XMNap<SHET—1MEE Hive BIFFAYERL
jar 8. FEFEZR Hive &R jar BHAFETENIELRL , BAMIIFERR
Hive BIFFIHCFIRFFFILEE ( SerDes ), LAGIRIZEIFFHETE Hive FRRIEEE.

& hive-sitexml| XERE conf/BRT , LA5Shk Hive HIECE.

3.4.1.Scala kr

MIE1T Hive BT, {RAFHEE— HiveContext , B4%7&F SQLContext , Hi& 1T Xy
f£ MetaStore REIAIFRAISHF | LIRGEA HiveQl mEEFREONSF. BIESE—
B Hive 22 , {RIBATTLABIEE— HiveContext, X4AfEM hive-sitexm| HECERT ,
T BEmEZSRIERFEIE metastore_db 71 warehouse, 7REUTIZUITER :
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/7 sc is an existing SparkContext.

val sqlContext = new org.apache.spark.sqgl .hive.HiveContext(sc)

sqlContext.sql (""CREATE TABLE IF NOT EXISTS src (key INT, value STRING)'™)

sqlContext.sql (""LOAD DATA LOCAL INPATH "examples/src/main/resources/kvl.txt" INTO TABLE src'™)

// Queries are expressed in HiveQL

sqlContext.sql("FROM src SELECT key, value™).collect() .foreach(printin)

3.4.2.)Java ki

LE1T Hive B, {RkaiE—/ JavaHiveContext , B4&TF JavaSQLContext , 3
IBINT X7 MetaStore FEIAFRNZE , UKFEA HiveQl REEFHIEDNX .
JavaHiveContext [RT1RMt sql /Ai% , BIRMHT hql A%, R/IFEIIETEEHEE HiveQL
PR, ARSI TR -

/7 sc is an existing JavaSparkContext.

JavaHiveContext sqlContext = new org.apache.spark.sqgl.hive.api.java.HiveContext(sc);

sqlContext.sql (""CREATE TABLE IF NOT EXISTS src (key INT, value STRING)'™);

sqlContext.sql ("'LOAD DATA LOCAL INPATH "examples/src/main/resources/kvl.txt" INTO TABLE src

")

// Queries are expressed in HivegQL.

Row[] results = sqlContext.sql (""FROM src SELECT key, value™).collect();

3.4.3.Python hfy

HIE1T Hive B, {RAF3IE— HiveContext , B4¥&TF SQLContext , FHEIN T X
£ MetaStore FEIAIFRASHT , LARAER HiveQl mEEIANEDAISZHF, HiveContext fR
TRt sql 5% | IRMT hgl 5i%  RFEIEETREEE HiveQL PR, REUCIBINT
x:

# sc Is an existing SparkContext.

from pyspark.sql import HiveContext
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sqglContext = HiveContext(sc)

sqlContext.sql (""CREATE TABLE IF NOT EXISTS src (key INT, value STRING)'™)

sqlContext.sql (""LOAD DATA LOCAL INPATH "examples/src/main/resources/kvl.txt" INTO TABLE src'™)

# Queries can be expressed in HiveQL.

results = sqlContext.sql (""FROM src SELECT key, value'™).collect()

5 4 FEaeE

MNFRETIERE , HNTUABTEEIREFIINGT | S — YL sH , kGE
Spark SQL 14&¢,

4.1 EFEE

Spark SQLi&@JJEA cacheTable("tableName") , LIREFZIFMEIE | BFR. A
& . Spark SQL BRIFFTFERYF , HoBmEEES | LU WEERBER GCHEA.
{RETLAVERE uncacheTable("tableName") , i&FEMNAEZHMIER.

BEFE , MR{RAA cache , TIAR cacheTable , EARLUAEZFIRFME 00801
1TER. EHEREE NI ARG ER cacheTable,

BJLAJEA SQLContext Ffy setConf /53% , BfsFE SQL i=1T SET key=value &5% , €
TRNFEFNRE. BEBRMNTE

JEPEAFR NN ik
M E N true B, Spark SQL
spark.sgl.inMemoryColumnarStorage.compressed false SRR RI41, Bahik
LAY o

I DA ) batchSize.
BRI batchSize I 45 P
spark.sqgl.inMemoryColumnarStorage.batchSize 1000 AR R R 45, (52422
PRI, BN T N A7 R
(00Ms) [ X o

4.2 E A Sk

TR AT LARSREEEIRHRITAIMRE, XEEINA] SESTER SRR A A | B
THREMEBG B SIHIT.
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JE A4 B NN i

FEPAT join #RAFIN, BCE—
5K RGBT R B AR
TR K TR B X
AMEHN-1, W EARERL)
LK. TEEKNE, H
WU ECHE g vk U SCHR Hive
Metastore %, Jf H %z
T #r 4 “ ANALYZE TABLE
<tableName> COMPUTE

spark.sgl.autoBroadcastJoinThreshold 10000

STATISTICS noscan”,

WA true, 7E4 E A I
Fak AR, ARDR 1
AR W2
spark.sql.codegen false IEA A, ik o] LG
B AR TE . HE,
X faf B ) Ay, XS FE b
SHRE A WIAT o
FEBEAT BLG 1) shuffle (Bl
spark.sql.shuffle.partitions 200 join. aggregation) #AEH],
W DT 0 DX B

5 5 EHAh SQL &
Spark SQL A FEEIzT SQL EHRYEN , MARERSH LI,
5.1.5=17 Thrift JODBC/ODBC Server

Thrift JDBC Server f§EFAYE HIVEO.12 A9 HiveServer2 L, {REENZ(FFE Spark 8k
# hive0.12 HRAHY beeline A5 JDBC Server #1732 H.,
£ Spark HRT , #fUTUWI &< , 1517 JDBC/ODBC Server :

./sbin/start-thriftserver.sh

AL SZFE " bin/spark-submi" a3 {7 , B I0L"--hiveconf" IS E Hive
HNEM. (RILUEITES © /sbin/start-thriftserversh —help , SRIEFBESEAITESIFE
WBE, IARSHIZLAGIFROSE 10000, {ReJLUEE A IER host & port : {EXER

im%E , B,

export HIVE_SERVER2_THRIFT_PORT=<listening-port>

26/38

—i_ép.rk www.sparkinchina.com

IEXHF?’E BJ?E TEL: 4006-298-758



http://www.sparkinchina.com/

Spark B 75 RS EIE——Spark SQL %25 E(v1.2.0)

Life is short, you need spark!

export HIVE_SERVER2_THRIFT_BIND_HOST=<listening-host>
./sbin/start-thriftserver.sh \

--master <master-uri> \

HEFREM :

./sbin/start-thriftserver.sh \
--hiveconf hive.server2._thrift.port=<listening-port> \
--hiveconf hive.server2._thrift.bind.host=<listening-host> \

--master <master-uri>

{RETLAER beeline Uiz Thrift JDBC/ODBC Server :

./bin/beeline

FRIN T2 , 1E beeline #i%E#EEZ JDBC/ODBC Server :

beeline> !connect jdbc:hive2://localhost:10000

Beeline SEKIFMABFBMNEN. EIFRLET  BEAZT , BRFEARR

P&, AZEENT , BS% beeline HAGRBAFHITIRE.

REZERIY hive-sitexm| X4HTE conf/HRT , BIAJ5EAL Hive BIECE.

& eI LAER Hive R EHHY beeline [,

5.2.1=17 Spark SQL CLI

Spark SQL CLI 2—1MERMNT R , sLARHEIEIE T Hive metastore f&55 , H11TM
TR N\IEIRIES, (B Spark SQL CLI A<8E5 Thrift JDBC Server X H,

f£ Spark BRT , BUTWITd6< |, 1517 Spark SQL CLI :

./bin/spark-sql

REETZRAY hive-sitexml STEHIE conf/EHRET |, BIEI5eR Hive BUELE. {RIEETLL

BT 1 /bin/spark-sql --help , SKIGRFESEIEIIRIRA.
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5 6 = Spark SQL B9gEAMH

6.1.Shark FFRIEREIER

6.1.1 R ( scheduling)

FAFELUBITIREZSE “spark.sql.thriftserver.scheduler.pool” B9{E , 3—X JDBC
ERIRSIERE— N SEAAE D ( Fair Scheduler pool ), ~EMKRBEIT -

SET spark.sql .thriftserver.scheduler.pool=accounting;

6.1.2 Reducer 1B ( Reducer number)

£ Shark # , EXIABY reducer {28 1, I8 E reducer HIEMNEM L :
mapred.reduce.tasks, i Saprk SQLABIXNNEM , FBRYZ spark.sql.shuffle.partitions ,
HEGAMER : 200, FIFRILAA SET 6% , BENXIXNBEM :

SET spark.sql .shuffle_partitions=10;

SELECT page, count(*) c

FROM logs_last_month_cached

GROUP BY page ORDER BY c¢ DESC LIMIT 10;

{REETLATE hive-sitexml FIRBIXNEN | EEEARIBMEE.
B & , " mapred.reducetasks " AR A WIRF , FEDETH
“spark.sql.shuffle.partitions” Elt.

6.1.3 £&&7F ( caching)

Shark FEIFEEM “shark.cache” #MERT , LA “_cache” FEEMNRBNFRBABE
hERF. K , B{i132{4 T CACHE TABLE #1 UNCACHE TABLE #/E , 1.t Ex{itiss)
=HEE. ~USIBUT

CACHE TABLE logs_last_month;

UNCACHE TABLE logs_last_month;

= : 5477 RDD —#¥ , CACHE TABLE tbl 2FEiRM ( lazy ) #E, XM SURE
tRCT tbl , DUBR ST EHE , RSP XWEFIINEFT. RESERGKENS
HIETHTHIHME | XKEASWEIERT. HEMAEFEXIKE  (RelLAER T CACHE
TABLE 5 , B#fT count i<, {XIBUNT :
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CACHE TABLE logs_last_month;

SELECT COUNT(1) FROM logs_last_month;

AT =MEFEXTNREERRTHL

® MFAFBEENSKFNEFEWRE (eviction policy )
e RDD &%

® NERNEGFSIRE

6.2 3% Apache Hive

Spark SQL 5 Hive MetaStore, SerDes #1 UDFs 183&7& ., Bail ,Spark SQL &F Hive
0.120%0.13.1,

6.2.1 FEIIERY Hive GEFERE

Spark SQL Thrift JDBC Server 58 %% Hive &5 H"F#EEIA"( out of the box ),
BM{RAEEEXNINER Hive MetaStore , Bl HUENE. RHHX.

6.2.2 A37¥5AY Hive THEE

Spark SQL 32#3F Hive RIXEBSIHAE , a0
o Hive &HEifiEH , BIF :
v' SELECT
v GROUP BY
v ORDER BY
v' CLUSTER BY
v' SORT BY
® Hive IFIBERIERF , B1F :
v' Relational operators (=, &, ==,<>,<,>,>=,<=, etc)
v Arithmetic operators (+, -, *, /, %, etc)
v Logical operators (AND, &&, OR, ||, etc)
v Complex type constructors
v Mathematical functions (sign, In, cos, etc)
v String functions (instr, length, printf, etc)
FAIFBENX®E ( UDF)
FIFBEENEREREL (UDFA)
BREEXF7UER ( SerDes)

Joins
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v JOIN

v" {LEFT|RIGHT|FULL} OUTER JOIN
v LEFT SEMI JOIN

v" CROSS JOIN

Unions

Sub-queries

v SELECT col FROM ( SELECT a + b AS col from t1) t2

Sampling

Explain

Partitioned tables

View

All Hive DDL Functions , 3% :
v CREATE TABLE
v CREATE TABLE AS SELECT
v ALTER TABLE

® KRZ# Hive #iERE , 815 :

v TINYINT

SMALLINT

INT

BIGINT

BOOLEAN

FLOAT

DOUBLE

STRING

BINARY

TIMESTAMP

ARRAY <>

MAP< >

STRUCT< >

NN N N N N N N N N SR

6.2.3 I"Z45A9 Hive Ihig

TEFIH T AN Hive Thee , e, XEBHIEER

1. FZERJHive Thae

® = == = VAN VA =t

o

4

Life is short, you need spark!

fR/DFE Hive B ERARY,

o

® 75 buckets 93K : bucket £ Hive ¥HSXHH hash X, Spark SQL BEIASE

buckets &

_Spark

MR
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2. 5ZHive IhiE

® Hive fRADXAILABAARBERVMAIEL ; M1 Spark SQL 1 , FIiEHNERD KFEE
FRERIAVEASIC

® Non-equi outer join:XJFEAH "non-equi” EEERM( 41 key<10 )RIFMNEREFAI |,
XFAGIERERR , FH Spark SQL 7EZTT4ELL , SHIBIREE,

UNION 2$84% DATE 258!

Unique join

Single query multi insert

FIGEHERUWER  Spark SQL AMEF A IEBRRIPIRSGIHESR | (SHEF Hive
MetaStore B9 sizelnBytes {&,

3. Hive BIN/BIHEIC

o HHBIEFIRAISHEHET : Spark SQL H37#F TextOutputFormat 8=,
Hadoop archive

4. Hive {ftfk

—/I\ERHY Hive (UILTRERTE Spark PR A, —3Bo ULREg (WS ) &
Spark SQL AR EEAMBEHNARE ; 5o NSTE Spark SQL AIRRARA
.

o BRPUEIRSIFIENSI ( BFEZES|)

® Hali& join BFEEE/ map join BAE H—PRRESANINKRELT join BIEETS Hive
=Bn#E join B{F%E/ map join #4E, HIMERE MRS FINNXFE shiLal .
® X3F join #E{EF] groupby #{E Hive £ BliRTE reducer 19812 Bai /& Spark SQL
B, REEFEHEGS "SET spark.sql.shuffle.partitions=[num_tasks]; " , = #l
post-shuffle {ERIFHTE,

o JTHUERIHES : Hive ATLUBE REATEIERREIEIRAIZER | {8 Spark SQL {354
SEMESFKITEER.

® (RFEEUWEIRE (Skew data flag ): Spark SQL HAE{E Hive PRFEUEITS .

® STREAMTABLE hint in join : Spark SQL Fi&#& STREAMTABLE fE7R.

o BEHFBEINSNMNUEH  IRERBHPE RS/ |, Hive BEIEEEMEM
BXEINSUEEFFRILNASUS |, iIXEERTLAER % HDFS FrocéiuEaviat. 18 Spark SQL A
SAFIER(E.

B 7 BIESENKRREEN

BaEl , iIBS5EKRKXEEEIR ( Language-Integrated Relational Queries ) Rifig Mt
B, R7E scala h37i,
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Spark SQL B> FFHERMRES KRS EIR. BX , R LEHIFPIIEEE

/7 sc is an existing SparkContext.

val sqlContext = new org.apache.spark.sql .SQLContext(sc)

/7 Importing the SQL context gives access to all the public SQL functions and implicit c

onversions.
import sqlContext._

val people: RDD[Person] = ... // An RDD of case class objects, from the first example.

/7 The following is the same as "SELECT name FROM people WHERE age >= 10 AND age <= 19~
val teenagers = people.where("age >= 10) .where("age <= 19) .select("name)

teenagers.map(t => "Name: " + t(0)).collect() .foreach(println)

DSL {$Fd Scala FAWRIRFT ( symbols ) SRCREMZFFRI—F , LIRS () PRR,
R IG X LA RR RS IREIS 4 SQL HT5 | ZIRBINRIAT. STHERXLETHEERIRES
FALAZ# ScalaDoc,

5% 8 F Spark SQL iEs<E!

o (HRA
v ByteType : A 1 NFHFRINELHE , BUETEHE : -128~127,
v ShortType : Fi 2 NFHFRREEE  BUEEE : -32768~32767,
v IntegerType: [ 4 NFHRREHE BUESTE -2147483648~2147483647,
v LongType : Fi 8 NFRINEEHE , UETH :
v -9223372036854775808~9223372036854775807,
v’ FloatType : 4 NFHEREBEZRE.
v DoubleType : A 8 MFHHRIMEEFREL
v DecimalType : K RIEERENERFS THHEH. BEIARAB
java.math.BigDecimal 3%, BigDecimalBigDecimal H{FEfEERIEEHFREE
(unscaled value) 1 32 (IAYEEERE (scale)Bh,
& FRIEE
v’ StringType : RNFREE,
o T iHsEE
v BinaryType : {Rx_i#H4#E.,
o Tn/RKE
v' BooleanType : TR~ f/KIE.
o [HAEA
v TimestampType : ®~EIEF , B, B , it , 28T IRE.
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nEE - HR

v DateType : ®R8iEF , B , HRE.

o Spum

Spark B 75 RS EIE——Spark SQL %25 E(v1.2.0)
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v ArrayType(elementType, containsNull) : F=—&RFIEIESEEL /9 elementType
ATTER({E. containsNull &7 ArrayType FRITTEREB T ATI(E.
v MapType(keyType, valueType, valueContainsNull) : F&=—%H key-value
SAHE., Key RUSEEIR keyType iRTE , value AUSEELH valueType iRE, MapType
KARch | key [BARENZ., valueContainsNull &7k value EEEF AT LA,
v StructType(fields) : Tr—&FIEH/9 StructFields (fields)AY(E,

m  StructField(name, dataType, nullable) : /= StructType HfJ—NF
Ez(field), &% name EX TXNFRAIBTR. S# dataType EX TIX
MNFERIEWEZEE, nullable FRNXANFERE value EBAILASZ,

8.1.Scala kr

Spark SQL FETERIEUIREBIERAITH : org.apache.spark.sql, #RETLAFERTS AN
LATES | ERIXLEEIRSEE

import org.apache.spark.sql._

By
ByteType
ShortType
IntegerType
LongType
FloatType
DoubleType
DecimalType
StringType
BinaryType
BooleanType
TimestampType

DateType

1t Scala HRME Y
Byte

Short

Int

Long

Float

Double
scala.math.sql.BigDecimal
String

Array[Byte]

Boolean
java.sgl.Timestamp

java.sgl.Date

Spark B/ 3 ISEHEREIRR

il P BB E ST ) AP

ByteType
ShortType
IntegerType
LongType
FloatType
DoubleType
DecimalType
StringType
BinaryType
BooleanType
TimestampType

DateType
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ArrayType(elementType, [containsNull])

ArrayType scala.collection.Seq o .
Note: containsNull BRIAE M false.
MapType(keyType,valueType,

MapType scala.collection.Map [valueContainsNull])
Note: valueContainsNull ERIA{E N true.
StructType(fields)

StructType org.apache.spark.sql.Row Note:fields £/~ — FR 25/ StructFields

1Z%. i, filelds NS ATFHE4 .

scala H (B 2 2R f 21X A
TEABHERA. (B,
StructField StructField(name,dataType,nullable)

Int &Y StructField F%dEs
HRIH IntegerType)

8.2.Java kR

Spark SQL FErERIEURSEEIER T : org.apache.spark.sql.apijava, EERHEE!
EEHUIEXRE , SEFHAE org.apache.spark.sql.apijava.DataType R T /5i%.

By 11 Scala ¥ {E 281 Al ] BGOSR AL AP
ByteType byte or Byte DataType.ByteType
ShortType short or Short DataType.ShortType
IntegerType int or Integer DataType.IntegerType
LongType long or Long DataType.LongType
FloatType float or Float DataType.FloatType
DoubleType double or Double DataType.DoubleType
DecimalType java.math.BigDecimal DataType.DecimalType
StringType String DataType.StringType
BinaryType byte[] DataType.BinaryType
BooleanType boolean or Boolean DataType.BooleanType
TimestampType | java.sgl.Timestamp DataType.TimestampType
— 34/38
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DateType java.sql.Date DataType.DateType

DataType.createArrayType(elementType)
Note: containsNull BRIAE N false.

ArrayType java.util.List
DataType.createArrayType(elementType,
containsNull).
DataType.createMapType(keyType,valueType)
Note: valueContainsNull ERA{H & true.
MapType java.util.Map

DataType.createMapType(keyType,valueType,
valueContainsNull)
DataType.createStructType(fields)
org.apache.spark.sql.api.jav . . .
StructType Note:fields F7x—FRFIZEAL N StructFields [
a
ZH. Mk, filelds AN fLiFA EA

java HOAE L il XA

TR, (i, DataType.createStructField(name,dataType,nu

StructField
Int A8 StructField [J%FE2E | llable)
TUHIY IntegerType)
8.3.Python ki

Spark SQL FRRTERVEIESRELEMUT & pyspark.sql. (REJLMERIBFIALITES |,
(EFXLEERE .
from pyspark.sql import *

KA 7t Python H (R {E 28 it ] BQ O i At SR AL 1K AP
int or long
ByteType Note: 17 fiffl fa %8 %5 1) B AR v [ 24 - ByteType()
-128~127,
int or long
ShortType Note: i Affi {2 48 I 1y M AE Y [ D - ShortType()
-32768~32767
IntegerType int or long IntegerType()
LongType long LongType()
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Note: i Affi {2 8 K ity I AR v [ Oy -
-9223372036854775808~92233720368
54775807 . 15 W, i B B B e

decimal.Decimal oM H

DecimalType.

float
FloatType Note: 1Z1TH[, BRI HAL N 4 ¥ | FloatType()

F1R) FRRG JEEIF s BR
DoubleType float DoubleType()
DecimalType decimal.Decimal DecimalType()
StringType string StringType()
BinaryType bytearray BinaryType()
BooleanType bool BooleanType()

TimestampType

datetime.datetime

TimestampType()

DateType datetime.date DateType()
ArrayType(elementType,
[containsNull])

ArrayType list, tuple, or array - .
Note: containsNull Bk i\ {5 K
false.

MapType(keyType, valueType,
[valueContainsNull])

MapType dict = .
Note: valueContainsNull ZRIAE
true,

StructType(fields)
Note:fields F/~x— R AT Ny

StructType list or tuple N
StructFields [{]Z 4. KL, filelds
ARVFHEL .

python H[IME R & IX A BLIEL | StructField(name,dataType,nullabl
StructField a2, (51, Int & StructField (%L | e)
Pa AR IntegerType)
36/38
=
—park

MR

www.sparkinchina.com

TEL: 4006-298-758


http://www.sparkinchina.com/

Spark B A X4 EIF——Spark SQL B2 (v1.2.0) Life is short, you need spark!

B Spark K5

Spark WAARERFEHEEWH—ILAEWE Spark fRRE MR REFIERERAE
EEWRSEEISHRSMHRRT , IAFSEEEIR. 2848, 2B, FA&. 55)IIF0#ER Spark
Aty , ERREE Spark IRRBHARFM BRI AIZ. FXIEMR Spark TIE | RH5EEMmA]
[RRIRRTSZR. B4E Spark —uhz{INB R G ZE. Spark —ut=XIMESCER =& Spark —
AMBIBIARSS .

BR : www.sparkinchina.com

E IUIRE -

(KEHE Spark ELEAEFZEE)  ERE— Spark SRR TIIRE
NFEL | DPMERITHAESE L Z2RAEER —TEYS Spark , M Spark 1E584%
SMAKIES Scala 744 | 2l Spark 1RV FFA , BE Spark HEZRIRIEMENT. Spark 5
Hadoop HIEEE. mRGIFNEWER  —XEAIEER Spark , lA=ITTEREUERM
#zEIE) LANFEE)L |, SeREURERIATOAL |
b E—MER  AGNER ScalaiE5
IREZ I« http://edu.51cto.com/pack/view/id-124.html
v ETMER : 1BE Spark FEARSRMIETAE API
RS IHL © http://edu.51cto.com/pack/view/id-146.html
P =R : #4518 Spark Wiz
RS SHL © http://edu.51cto.com/pack/view/id-148.html
»  SEIUMER | EEET Spark LRIRZOELRRIER
IRES I« http://edu.51cto.com/pack/view/id-149.html
b FBRMER BRI EEROESAES  Hadoop+ Spark
RS SHL © http://edu.51cto.com/pack/view/id-150.html
b FENMER : Spark IRIBEEBETIIRAES
IRES I« http://edu.51cto.com/pack/view/id-151.html

EEP

(REURE spark ALY
RERWSLEN : http://item.jd.com/11622851.html
HAHMSLER : http://product.dangdang.com/23631792.html
TWEFWSEER : http://www.amazon.cn/dp/BOORMD8KI2/
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BifEL R B
SPARKEH!

& LD, Skt AR A, 3 e

N ELY [r—
Hadoopii%%% &% 11k

SparkWEAHFR FRHE R=E
ISBN 978-7-121-24744-6

44 KB s AR
e FL2 2 B (6 IR B A i it
EH SES BRI TS

HiAREIE - 4006-998-758

QQAziAf : 18f: 317540673 (5% )
2 B¥ : 297931500 ( 2% )
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