(SparkZmFEZ:A)

284 B ™. http://dblab.xmu.edu.cn/post/spark/

I IE: LT S BHR, A LB CCEETPPT (19 R AR RN s X7

SE6EF Spark SQL
(PPTREAS: 20185 &EFFH)
T
RITRFETENRER

E-mail: ziyulin@xmu.edu.cn »

EMW: http://www.cs.xmu.edu.cn/linziyu

B TR ENEEE R



:ﬁﬁ E:NT’? ;ﬂ&‘*‘*‘*“‘w

‘‘‘‘‘
a‘f\q:&: L!-’vh.

’3‘ saneliipe ¥

IRIE(E S SaitbiL - http://dblab.xmu.edu.cn/post/10482/

(SparkZm T2 Al ) FE TR HENREER



6.1 Spark SQL{& %t
6.2 DataFrame#ifi

6.3 DataFramefy i

6.4 DataFrameRJR1F

6.5 DataFrameRyE FIR/E

6.6 MRDD#:5#245 #I|DataFrame

6.7 M Spark SQLIZEMIEE

IR AEIRE
~ H Bk 5 ¥ A
B RS TR SR =R T A

(SparkZm T2 Al ) FE TR HENREER



6.1.1 M\Sharkijit
6.1.2 Spark SQL %t
6.1.3 N4t Spark SQL

(SparkZm T2 Al ) B TR HENRE &R



6.1.1 M Sharkij e
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6.1.1 M Sharkij e
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6.1.2 Spark SQL1& 1t
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6.1.3 A{T 4 H Spark SQL

Spark SQL: Relational Data Processing in Spark

Michael Armbrust’, Reynold S. Xin', Cheng Lian’. Yin Huai', Davies Liu', Joseph K. Bradley’,
Xiangrui Meng’, Tomer Kaftan', Michael J. Franklin®, Ali Ghodsi', Matei Zaharia'

'Databricks inc. *MIT CSAIL ‘AMPLab, UC Berkeley

While the popularity of relational systems shows that users often
prefer writing declarative queries, the relational approach is insuffi-
cient for many big data applications. First, users want to perform
ETL to and from various data sources that might be semi- or un-
structured, requiring custom code. Second, users want to perform
advanced analytics, such as machine learning and graph processing,
that are challenging to express in relational systems. In practice,
we have observed that most data pipelines would ideally be ex-
pressed with a combination of both relational queries and complex
procedural algorithms. Unfortunately, these two classes of systems—
relational and procedural—have until now remained largely disjoint,
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6.1.3 A{T 4L Spark SQL

Spark SQL: Relational Data Processing in Spark

Michael Armbrust’, Reynold S. Xin', Cheng Lian’. Yin Huai', Davies Liu', Joseph K. Bradley’,
Xiangrui Meng', Tomer Kaftan', Michael J. Frankiin‘:, Ali Ghodsi', Matei Zaharia™

'Databricks inc. *MIT CSAIL ‘AMPLab, UC Berkeley

Spark SQL bridges the gap between the two models through two
contributions. First, Spark SQL provides a DataFrame API that
can perform relational operations on both external data sources and
Spark’s built-in distributed collections. This API is similar to the
widely used data frame concept in R [32], but evaluates operations
lazily so that it can perform relational optimizations. Second, to
support the wide range of data sources and algorithms in big data,
Spark SQL introduces a novel extensible optimizer called Catalyst.
Catalyst makes it easy to add data sources, optimization rules, and
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6.1.3 A1t 4L Spark SQL
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6.2 DataFramefifih

-DataFramefJHEH, ikSparkH & 7 AbH KRR 25 /0 B 1 RE 17, MY LR
A HIRDDH AL 7 N a2 5 . 1 B3RS 1 3 =it H e Re
Spark e HA LB MMYSOLE|DataFrame 154k, 3 H - SOL A i)

e | _por | |
Person String Int Double
Person String Int Double
Person String Int Double
Person String Int Double
Person String Int Double
Person String Int Double
RDD[Person] DataFrame

K DataFrame 5 RDD] X 5
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6.3 DataFrame#! 6l &

« \Spark2.0LL_FhRAF 45, Sparkfd H 48 i SparkSessiondz 1 & 1
Spark1.674 FSQLContext 2 HiveContexti H SR sEEL G B inad . #%
e, AFEZETHRE. SparkSessionsZE | SQLContext & HiveContextfrf
LiRe

SparkSession > £ WA R BRI g ds, R P Ak
DataFrame, JfH X #i{CDataFrame#%#:aSQLContext [ & H1 )3,
SR 5 18 FHSQLIE f) sk #R/ESE . SparkSession/R L T HiveQL LA 2 H:
fib AR 35 T Hive [ T B 1) S Fr

A DL~ 3R ) Al — > SparkSession b £ ;

scala> import org.apache.spark.sgl.SparkSession

scala> val spark=SparkSession.builder().getOrCreate()
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Ao E E s ) @ DataFrame,  #140:
-spark.read.json("people.json"): #zHpeople.json A1
DataFrame; 7E3EHUAH A4 BRHDFS AR, ByF R 4A BB R
A 84T

spark.read.parquet("people.parquet"): =H{people.parquet 34
ti| & DataFrame;

-spark.read.csv("people.csv"): iHpeople.csvC A
DataFrame,
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6.3 DataFrame#! 6l &

— AL

£ “Jusr/local/spark/examples/src/main/resources/” XM HZE N, XPMHFENE
PG ¥ s people.jsonFlipeople. txt.
people.json A A

{"name";"Michael"}
{"name":"Andy", "age":30}
{"name";"Justin", "age":19}

people tXt3CAF N AU T

Michael, 29
Andy, 30
Justin, 19
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6.3 DataFrameg4 £z

scala> import org.apache.spark.sgl.SparkSession
import org.apache.spark.sgl.SparkSession

scala> val spark=SparkSession.builder().getOrCreate()
spark: org.apache.spark.sgl.SparkSession = org.apache.spark.sql.SparkSession@2bdab835

IM$ > FFRDDs#: i yDataFrames & J& £sql#EAE
scala> import spark.implicits._
import spark.implicits.__

scala> val df = spark.read.json("file:///usr/local/spark/examples/src/main/resources/people.json™)
df: org.apache.spark.sgl.DataFrame = [age: bigint, name: string]

scala> df.show()

[null|Michael|
| 30| Andy]|
| 19| Justin|
S R — +
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6.4 DataFrameHBJ{R% 15

A LU F spark.write#:{E, 48—>DataFramefr A7 A [F14& 28 A
N, m—NL R oNdffDataFrameff 77 A Flk& Xoc A, Jrikdn
e

df.write.json("people.json®)

«df.write.parquet("people.parquet®)

«df.write.csv("people.csv")

N TH MR SC - people.jsonH g1 i — N DataFrame, 2R 5 PR A7 licsvy
iR, RS T:

scala> val peopleDF = spark.read.format("json").

| load("file:///usr/local/spark/examples/src/main/resources/people.json”)
scala> peopleDF.select("name”, "age").write.format("csv").

| save("file://lusr/local/spark/mycode/sgl/newpeople.csv")
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6.5 DataFrameR s FHi%4E

A] DL AT — 225 F ) DataFrame#:4E

scala> df.printSchema()

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

scala> df.select(df("name"),df("age”)+1).show()
+------- F-mmm oo - +
| name|(age + 1)]
+------- H---—-- - - -

|[Michael |
| Andy|
| Justin]
e oo +

scala> df.filter(df("age") > 26 ).show()
+---4+----+
ERGLENE
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scala> df.groupBy("age”).count().show()
s et +
| age|count]

19| Justin]
|null|Michael |
s T +
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scala> df.sort(df("age").desc, df("name"”).asc).show()

19| Justin]
|null|Michael |

s ST +

scala> df.select(df("name”).as("username”),df("age™)).show()
F--mmm - +---—+
|username| age|
+-------- +----+
| Michael|null|
| Andy| 30|
Justin| 19|
+-------- +----+
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6.6.1 % A I ¥ 4/l &l #EFTRDD#R

1E“/usr/local/spark/examples/src/main/resources/”H=x% T, AN
SparkZ 258 B i BB Z s people.txt, HABFI T

Michael, 29
Andy, 30
Justin, 19
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)
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6.6.1 F) A e S #/l il #EETRDDAR T\

FEA H S S HLFE T RDDA U, 75 22 56 € L —>case
class, AN, Hfcase class7 At Sparkka =t #: #

DataFrame

scala> import org.apache.spark.sql.catalyst.encoders.ExpressionEncoder
Import org.apache.spark.sql.catalyst.encoders.ExpressionEncoder

scala> import org.apache.spark.sql.Encoder

Import org.apache.spark.sgl.Encoder

scala> import spark.implicits._ /' AfL, HFHE—/RDDFE LA —A
DataFrame

import spark.implicits.

Pl AR WL R —

(SparkZmFE L) B TREFTHEALE



] Iz Bt # &l HERTRDDAR I,

[ -

scala> case class Person(name: String, age: Long) //7E X —
/~case class

defined class Person

scala> val peopleDF = spark.sparkContext.

|
textFile("file:///usr/local/spark/examples/src/main/resources/p
eople.txt").

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

| map(attributes => Person(attributes(0),
attributes(1).trim.toint)).toDF()

peopleDF: org.apache.spark.sgl.DataFrame = [name: string,
age: bigint]

R RS H T — T
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6.6.1 7]

] 2 BT FlHERTRDDAR I

[ -

scala> peopleDF.createOrReplace TempView("people") /225y i 9l i
R e N B B s A

scala> val personsRDD = spark.sqgl("select name,age from people where
age > 20")

I 24 i —~DataFrame, T2 RAHATIR A HIE E

personsRDD: org.apache.spark.sgl.DataFrame = [name: string, age:
bigint]

scala> personsRDD.map(t => "Name: "+t(0)+ ","+"Age: "+t(1)). show()
/[DataFrame J' &> o #f 2 —ATid3%, B nameﬁﬂageﬁi/l\%ﬁx,

il t(O)iFDt(l)SlézeriME
//Tﬁm AGPATIR TG B

Name:Michael,Age:29|
Name:Andy,Age:30|
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6.6.2 EF %Iz AN EX RDD#E

HICIETR AT € X case classHf, Ht i ZK HgmfE 7 € XRDDEE R,

tban, IAE R EE i gmAE 7 it people.txtina it >k A Al
DataFrame, Jf5¢(SQLE M,

FLb. filfE “&k”

H3d. U RKT M

name age “RAICR” PHEL
Ao 13 N 2”»
%2”: FFIJ,VE %EPE'(JIE% “Michael}} 29
“Michael” 29
“Andy” 30
“Andy” 30 ) e
“Justin 19
“Justin” 19

& IS gw s 7 1€ X RDDR U SEalid A2
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6.6.2 {£ H4m1z 77TV E X RDDHET

scala> import org.apache.spark.sql.types.__

Import org.apache.spark.sqgl.types.

scala> import org.apache.spark.sgl.Row

Import org.apache.spark.sgl.Row

I LB

scala> val fields = Array(StructField("name",StringType,true),
StructField("age",IntegerType,true))

fields: Array[org.apache.spark.sgl.types.StructField] =
Array(StructField(name,StringType,true),
StructField(age,IntegerType,true))

scala> val schema = StructType(fields)

schema: org.apache.spark.sgl.types.StructType =
StructType(StructField(name,StringType,true), StructField(age,
IntegerType,true))

I\ LT E BT ULE H, schemafiiid 1 EAEE, B+ E S nameflage
P EL

lIshcemaili & “FK3k”
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] 4w 12 77 TV E X RDDHRT

Il i 7% XA GRDD

scala> val peopleRDD = spark.sparkContext.

| textFile("file:///usr/local/spark/examples/src/main/resources/people.txt")
peopleRDD: org.apache.spark.rdd.RDD[String] =
file://lusr/local/spark/examples/src/main/resources/people.txt
MapPartitionsRDD[1] at textFile at <console>:26

I XfpeopleRDD X 7"\RDD #//7#F—17 70 2 et T HEDT

scala> val rowRDD = peopleRDD.map(_.split(",")).

| map(attributes => Row(attributes(0), attributes(1).trim.toint))
rowRDD: org.apache.spark.rdd.RDDJ[org.apache.spark.sql.Row] =
MapPartitionsRDD[3] at map at <console>:29

I_L- BT 722 oWRDD G142 “Z H1/17i07"

R RS H T — T
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] 4w 12 77 TV E X RDDHRT

IS “3=k7 MR Rgidsk” PRk

scala> val peopleDF = spark.createDataFrame(rowRDD, schema)
peopleDF: org.apache.spark.sgl.DataFrame = [name: string, age: int]
1 FETE A A e 2 4 R A3 T A v

scala> peopleDF.createOrReplaceTempView("people")

scala> val results = spark.sgl("SELECT name,age FROM people")
results: org.apache.spark.sgl.DataFrame = [name: string, age: int]
scala> results.

| map(attributes => "name: " + attributes(0)+","+"age:"+attributes(1)).

[name: Michael,age:29|
| name: Andy,age:30|
| name: Justin,age:19|

(Sparkgm 224l



6.7 {£ A Spark SQLi%EE i &

Spark SQLR] DL fParquet. JSON. Hives&#y
PR, I H AT DL JIDBCE R M IR

6.7.1 H T IDBCIE SR FF
6.7.2 EHEHivei B iR
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3 IDBCE =2

1. & TAE
2. FEEMyYSQLE T ZE H B
3. MMySQLEE FE 5 N 23
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Z 3R

1. A TAE

B S R TR EE LR S MR EE  Ubuntu# 3%
MySQL ) , ZELINUXR SR+ 2 IFMySQLE R
ZUREH L. http://dblab.xmu.edu.cn/blog/install-mysqgl/

o

SRAMIERE

N H R % E &
EEgERnERIE100A%
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3G

fELinuxH 5 I MySQLE HE FE

$ service mysql start
$ mysql -u root -p
# T e N VR N R

B\ THI SQLIE 1 58 A 2 AR I B2 -

mysql> create database spark;

mysqgl> use spark;

mysql> create table student (id int(4), name char(20), gender char(4), age int(4));
mysqgl> insert into student values(1,'’Xueqgian','F',23);

mysqgl> insert into student values(2,'Welliang','M',24);

mysqgl> select * from student;
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6.7.1 B3 IDBCIEFELEIEE

« N EMySQLIJIDBCIKENEST, Lt imysgl-connector-
java-5.1.40.tar.gz

FIZ RSN HE T 5 U] Rllspark i 2 3% H 57
[usr/local/spark/jars”

*J5 5l—~spark-shell, J5zSpark Shellf}, 4204 &
mysqliZZ Ik sl jartd

$ cd /usr/local/spark
$ ./bin/spark-shell \

--jars /usr/local/spark/jars/mysqgl-connector-java-5.1.40/mysql-
connector-java-5.1.40-bin.jar \

--driver-class-path /usr/local/spark/jars/mysql-connector-java-

5.1.40/mysgl-connector-java-5.1.40-bin.jar
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6.7.1 1B idIDBCEERIEE

2. EEUMy SQL ¥ FE H I H
PAT UL N s E, R, FEEoR:

scala> val jdbcDF = spark.read.format("jdbc").
option("url", jdbC mysql://localhost:3306/spark™).
option("driver","com.mysqgl.jdbc.Driver").
option("dbtable", "student").

option("user”, "root").

option("password", "hadoop").

load()

scala> jdbcDF.show()
S R R S SR +-—-+

Id| name|gender|age|
S S — +--—+
1| Xueqian| F| 23|
2|Weiliang| M| 24|
S S — +--—+
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6.7.1 Bt IJDBCEHEIEIEE

3. MMy SQL U E 5 AN $
EMYSQLEHE FEF I | — DN AR Nspark ) Bdis 2, FHaIEE 1
— N Fr Nstudentfr) 3%
flad s, &F — MIRENE:

mysql> use spark;
Database changed

mysql> select * from student;

1 | Xuegian
2 | Wweiliang
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6.7.1 B3 IDBCEEEIEE

ILAE UG {Espark-shellt 4n 5F2)/7, fEspark.studentsE H 46 A
MK IE %

import java.util.Properties
import org.apache.spark.sqgl.types._
import org.apache.spark.sgl.Row

I FIHEA T & P 55 500 2 17 5
val studentRDD = spark.sparkContext.parallelize(Array("3 Rongcheng M 26","4
Guanhua M 27")).map(_.split(" "))

Il FiE i G A A
val schema = StructType(List(StructField("id", IntegerType,
true),StructField("name", StringType, true),StructField("gender”, StringType,

true),StructField("age", IntegerType, true)))

R ARARES I — T
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6.7.1 B3 IDBCEEEIEE

Il FETGI#ROWIS R, A7 1ROWIS R #5ZrowRDD 41717
val rowRDD = studentRDD.map(p => Row(p(0).toint, p(1).trim, p(2).trim, p(3).toInt))

I SIEROW XS AL JEJ I LT A2 TR TR 2N e ok

val studentDF = spark.createDataFrame(rowRDD, schema)

Il FIET G — T prop & /K (R FIDBC E S 4L

val prop = new Properties()

prop.put("user", "root") /| Z i~/ /74 #root

prop.put("password", "hadoop") /| #~##4Zhadoop
prop.put("driver","com.mysqgl.jdbc.Driver") /| Z 4z F2/7 i2com.mysql.jdbc. Driver

Il FIEIEE i) PLE R A, R Happend B0, ZEamniB id %224 f=spark f9student
&L

studentDF.write.mode("append").jdbc("jdbc:mysql://localhost:3306/spark”,
"spark.student"”, prop)
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6.7.1 B3 IDBCIEFELEIEE

AT LE— TR, BEMySQLEIE ZF 4 ¥ spark.student
®RAETH A

mysql> select * from student;
S S S ——— S S +
| iId | name | gender | age |

S S S ——— S S +
| 1| Xueqian | F | 23 |

| 2 | Welliang | M | 24 |

| 3| Rongcheng | M | 26 |

| 4 | Guanhua | M | 27 |

S p— S R —— S S +
4 rows Iin set (0.00 sec)
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EiZEHivelx 5 #{E

1. MR TAE
2. fEHiver Gl EEE I FE I Z&
3. EEHivei 5 iR
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1R TE
H¥E G (Data Warehouse) J&—MHIH £ (Subject Oriented) R
f{) CIntegrated) . AHXTF25E R (Non-Volatile) . ML 8384k (Time Variant)

FIEAE S, FTSCRPE B R
R BB, EATRISES TR

I
| | | | | MR i AMRIR
S ; i
| \\ BEtE - o~ o l o
: |
i? HEL. H¥e. : | -
OLTP& % MR ETL) ] AR5 >! 1 srra
: l ==
! @ ! | O mwra
e ! N ) ) e
. oo =
I LN . OLAPMR% % | ... ------
. A : .
|

YORERNEE 1 ﬁﬁﬁ%ﬁ%% X 2
5 B O R AR B 2k '
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¥

) 6.7.2 EEHiveiZ 5417

‘Hive /2 — /M4 T-Hadoop I 2 K% E 4 FE T. A
NI SEAAE b, BA RGHR Y RN

il

S BRI VAR 2 H T 2w

SRE, 4

5 73 A7 O R G HDF STl B
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EiEHive 1= 5 2(1E

‘Hivelk#i T-HDFS fEAEEIE
‘Hivefk#i T-MapReduce A3 ¥3E

Hadoop B3 A4

——————— — — — — — — ———— e — — — — — — — —

MapReduce

HBase

HDFS

Hive 5 Hadoopd:#& R 4t H A A 11 5¢ R
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6.7.2 EEHiveiE E #3E

N
o HFSQLEEH i S b
Hive Architecture Pazser
o T GV MRS ok 2 R
Semantic
Analyzer

Fo BB G2 AR A TR

Logical Plan

Generator
o HEZHAMIIKI
Logical
Optimizer
) o KBTI A R
Physical Plan
Generator
o IR RPN
Physical
Optimizer
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EiZEHivelx 5 #{E

‘Hivel1 %35, 1EZ5 8 1R FEHE FE s2 00 = W i s AR KB R
NIRRT & EREAREE .
« {UbuntuzZ£hive, FHECE mysqlf Niotids )

http://dblab.xmu.edu.cn/blog/install-hive/
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EiEHive 1= 5 2(1E

<~ 7 ikSparkgg % i in Hive, Wi 7’3 Spark‘ﬁ?%bﬂ Hive 7 17
Spark B it Tdm BERA, W SNBSS Hives RN, 75 E R HIRM467,
7 P15 B — /N S Hive L HE T Spark}%}izl-‘

(1) WA —T BHCHER ELE&ZERSparkiid 2% 2 FHive
jashit A\ 1 spark-shell, R AZFrHive, SRR I1THEER:

scala> import org.apache.spark.sql.hive.HiveContext
<console>:25: error: object hive is not a member of package org.apache.spark.sql

import org.apache.spark.sql.hive.HiveContext
M

AR AR 4 AT FIN b () SparkhR AL S Hive SCRE, B4 BIAZ TR T I B IER{E B

scala> import org.apache.spark.sql.hive.HiveContext
import org.apache.spark.sqgl.hive.HiveContext
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6.7.2 EEHiveiE E #3E

(2) RABRERFESEBE S FFHiveISpark ik 4

F|Spark & M K # Y
http://spark.apache.org/downloads.html

Download Apache Spark™

1. Choose a Spark release: | 2.1.0 (Dec 28 2016)

2. Choose a package type: | Source Code v
Choose a download type: | Direct Download M

Download Spark: spark-2.1.0.tgz

o W

Verify this release using the 2.1.0 signatures and checksums and project release KEYS.

Note: Starting version 2.0, Spark is built with Scala 2.11 by default. Scala 2.10 users should download the Spark source package and
build with Scala 2.10 support.

(SparkZm T2 Al ) B TR HENRE &R W



6.7.2 EIEHiveiE E #iE

it I S

$ cd /home/hadoop/ %X //spark-2.1.0.tgzi/E XN H & T 1
$ Is # 0] LIZZI A # H7spark-2.1.0.tgz X 1

$ sudo tar -zxf ./spark-2.1.0.tgz -C /home/hadoop/

$ cd /home/hadoop

$ Is #.XW] 1] LI ZIHE/E7F 21T X AFKspark-2.1.0

TEGRPRIN, 77 45 FU b 2 BT CL 2 225 47 A Hadoop I il A

$ hadoop version

BATYm PR, X SparkiE i AT 9w Pk

$ cd /home/hadoop/spark-2.1.0
$ ./dev/imake-distribution.sh —tgz —name h27hive -Pyarn -Phadoop-2.7 -
Dhadoop.version=2.7.1 -Phive -Phive-thriftserver -DskipTests

IR RN G =13 80 F 4% “spark-2.1.0-bin-h27hive.tgz”, XMl & £ & Hive
SCFFIISparkZz 2 U

(SparkZs fZ 3L B TR HAL



EZEHIve1E E i

(3) #&IFETFrHivelISparkiii 4

SparkJ A M FE, 1EZH E TR FHIE L5 = @ w i s KRE R R IEE A
HR S & EREREE

((Sparkz.l.o)\l".l: Sparkﬂﬁﬁ%ﬂﬁﬁﬁ)}

{2 k. http://dblab.xmu.edu.cn/blog/1307-2/

)

BIRAEIEIRIE
r H R 5 F &
JE BN T spark-shell, BT 240 LLSZRiHive, & ERUWTFE R

scala> import org.apache.spark.sql.hive.HiveContext
import org.apache.spark.sqgl.hive.HiveContext
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6.7.2 EEHiveiE E #3E

2 fEHive F AIZHIEME

B e se ik 1 Hivelt) 223, I HAEHI I 2 MySQLEE R A7 i Hive i) To 4k
i 2 i B T MySQLIRFFHive I 7o 8idfs, & S 5 SIMyS QLA /-

$ service mysq|l start

H T Hive &5t T-Hadoop M ZiilE & &, f# HHiveQLIE S S & MiER), m%&
#2# Hive B i fde it iMapReducefT: 55 HHHadoop 2: AT, Ik, FEH
ZJHadoop, %454 ZHive

J& #Hadoop:

$ cd /usr/local/hadoop

$ ./sbin/start-all.sh
Hadoop /A B P LL )5, Wl LLF fE shHive:

$ cd /usr/local/hive
$ ./bin/hive

(SparkZm T2 Al ) B TREFIT AR R



6.7.2 EIEHiveIiZ 5 #HiE

B A\Hive, gt — R FEsparktest, JEIX MR E PG E —E
student, 3 NP EIE

hive> create database if not exists sparktest:// £/& ##7 /#sparktest
hive> show databases; /.27~ — F 2 Z 6/& H 7sparktest 204 /%

Il T iBT A #9 Asparktest 776 —1 Fstudent

hive> create table if not exists sparktest.student(

> id int,

> name string,

> gender string,

> age int);

hive> use sparktest; // 7/# Zsparktest

hive> show tables; ///Zvsparktest 2077 /% T 6] 5 4876

hive> insert into student values(1,' Xueqgian','F',23); // 75 A —Z% 107
hive> insert into student values(2,'Weiliang','M',24); /| BFGEA — 4 i 7%
hive> select * from student; // .27 student 24747 10 7%

(SparkZm £ 34 )



EiEHive 1= 5 2(1E

3. EBHivei EHIE

FHEAEM “/usr/local/sparkwithhive/conf/spark-env.sh”ix /it B 14

export SPARK _DIST CLASSPATH=$(/usr/local/hadoop/bin/hadoop classpath)
export JAVA HOME=/ust/lib/jvm/java-8-openjdk-amd64

export CLASSPATH=$CLASSPATH:/usr/local/hive/lib

export SCALA_ HOME=/usr/local/scala

export HADOOP_CONF_DIR=/usr/local/hadoop/etc/hadoop

export HIVE_CONF_DIR=/ustr/local/hive/conf

export SPARK CLASSPATH=$SPARK CLASSPATH:/usr/local/hive/lib/mysql-
connector-java-5.1.40-bin.jar

(SparkZm T2 Al ) FE TR HENREER



6.7.2 EIEHiveIiZ 5 #HiE

i fEspark-shell (fi&HivestH:) gt LL T 4 MHive b s B -

Scala> import org.apache.spark.sgl.Row

Scala> import org.apache.spark.sgl.SparkSession
Scala> case class Record(key: Int, value: String)

// warehouselLocation points to the default location for
managed databases and tables

Scala> val warehouseLocation = "spark-warehouse”

Scala> val spark = SparkSession.builder().appName("Spark
Hive Example").config("spark.sgl.warehouse.dir",
warehouselLocation).enableHiveSupport().getOrCreate()
Scala> import spark.implicits.__

Scala> import spark.sql

Pl RACHS WL — 1
(SparkZm £ 34 )




6.7.2 EIEHiveiE E #iE

Il FIEAEE T4 -
scala> sql("SELECT * FROM sparktest.student™).show()
S S S +-——+

| iId| name|gender|age|
S S S +-——+
| 1| Xueqian| F| 23|

| 2|Weiliang| M| 24|
S PN S +-—-+

(SparkZm £ 34 )



6.7.2 EEHiveiE E #3E

U B FE  [n Hive 503 2 i sparktest.student 3% Hr i A\ W 4500
AR 21T, B H— T A 256 81E

hive> use sparktest;
OK
Time taken: ©.016 seconds

hive> select * from student;

(04
1 Xueqlan F 23

2  HWelliang M 24
Time taken: ©.05 seconds, Fetched: 2 row(s)

(SparkZm T2 Al ) FE TR HENREER



6.7.2 EIEHiveiE E #iE

7 ‘5 12 7 [ Hive ZUE 2 il sparktest.student =R HH 46 A\
KA

scala> import java.util.Properties

scala> import org.apache.spark.sqgl.types.

scala> import org.apache.spark.sql.Row

Il FIEI N T & P 5 207 2 19 1A 15

scala> val studentRDD =
spark.sparkContext.parallelize(Array("3 Rongcheng M
26","4 Guanhua M 27")).map(_.split(" "))

R ARARES I — T
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6.7.2 EIEHiveIiZ 5 #HiE

Il F s B A

scala> val schema = StructType(List(StructField("id",
IntegerType, true),StructField("name", StringType,
true),StructField("gender", StringType,
true),StructField("age", IntegerType, true)))

Il FITGI#EROWXY R, #FTRow X K5 ZrowRDD #(#)—77
scala> val rowRDD = studentRDD.map(p => Row(p(0).toint,

P(1).trim, p(2).trim, p(3).tolnt))

7 EEROWN R [EIHIN K, A2 IR
FXT I EERE

scala> val studentDF = spark.createDataFrame(rowRDD,
schema)

Pl RACHS WL — 1
(SparkZm £ 34 )




6.7.2 EIEHiveIiZ 5 #HiE

I Z ZstudentDF

scala> studentDF.show()
S S S +---+

| Id| name|gender|age|

S T S +-—-+

| 3|Rongcheng| M| 26|

| 4] Guanhua| M| 27|

S S S p— +-—-+

Il L i 26

scala> studentDF.registerTempTable("tempTable")

scala> sgl("insert into sparktest.student select * from
tempTable")

(Sparkgm 224l



hive> select * from student;

Xueqian F
Weiliang
Rongcheng M

Guanhua M 27
Time taken: ©.049 seconds, Fetched:

ATPVE R, 3l NBE R EAAT 1Tl 1!
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AL BITRFIHEIEE &
E-mail: ziyulin@xmu.edu.cn
AN NPT : http:/lwww.cs.xmu.edu.cn/linziyu

B PR S uG == k. http://dblab.xmu.edu.cn

WFR, 5B, 1978FEHA, HE+ (B TIbE KRS , BNETRFTENRZ KRB ZEE (P ,
WAL R TR E BRI SR KB, S H A RANSCE R RK. P EEN S E T E
RETR, PETENFSERRAGEWERRSRL. BNEREA “BF8Un” fHE e, Bl
K2R R E NN, BT RER RS KRBT 7O FEEBE MG TR, 2013412017
SRR TR RS ATE, HRIR201THARE LK ML BORFERI 20174 8 '] K2 =552 F ik
TEEN, FEMA T IONEIEE. BUEGE. BRI KEdE. siFEAE, RS —1EE G0
T (AR GFENLEERDY M GEFREAI RS KR SR E S AT B L ERE AR S W ERR LR
AW FEATH 757 N EFFFIRMEIH G410 E X 5 AR5 3 200 H (N0.61303004) . 1Ii4E &4
SRR T R 410 H (No.2013J05099) F1 115 i Je iy AR FE AR Y 2% 27 101 H (N0.2011121049), FH#I#
SRR EL FE 1 2016 548 i 48 B M A 2016 E 2 B H = F#WMEE N H , [FIRF, 1EANRE 51 N5
BT B ORI T AR S AL R, [ SRR B K8 FH 2R VE R X AR SR T TAE . 201552
T BN BRSSP EERE A “HFEUn” R EMERE, 2009245, “HFEFm”
K6 Rt m W8 G 3 AT 500 77 7 @ E RO BF RO ZEE TR, R85 ) &8 500 /5 k. 4T
T EER KRR AR A R, g R T R E RS — AR RGN B REE FR I T B CREE R
ARIFEHENEY » HFBOVEAR AUAMNER S 15 @ik 7 BN ERE D REPEREA LRSS,
NBUMALE RN 2 A 2 5] R SRR R 6. — o Uk 5SS, 15 &L 100 75K .
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] > > > AR

KEAE 2 S IR i [ k. http://dblab.xmu.edu.cn/post/10164/
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fisRC: (RIMEHARRESNE) H#

CREFEHOR 5N H—WE . fifg. AP, 5
M GE2RD ), HIETTREZTTEN RS R WE 9,
FEE N E R — AR RGN HREEE R R . NS
H Rk ISBN:978-7-115-44330-4 E4fr: 49.807T

EHIA15E, REHISE 7RI A S KEERE L
28K JHadoop. A AT R GEHDFS . 704 s e
HBase. NoSQLE . =B dEE. n X IFFATdmFEm 1Y
MapReduce. Spark. #iiit& . EF&E. s 4k bl K
BRI . AR 2 Y S S A S N - A
Hadoop. HDFS. HBasefMapReduces s B &4y, 24
gﬁ%l‘iéﬁﬁﬁiﬁﬁwﬁ, ISR B A M ST RN B R R s O B

AFRPME SRR EAL Lk 5 B R BEE AR Tk
%i&i‘&ﬁ'@ﬁ%{ﬂ , WA EAR AN RS 23] BillZ

WABT7 ] CRBAREOAR TR B 5 8 H——WE &, A7, ALBE
TS NHY BB 7 W
http://dblab.xmu.edu.cn/post/bigdata
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MisRE: (SparkZmi2EA)

{SparkZmFE A
Sjpzq‘k
iy B TR T, BUKIZ, W4T g

TG RO, MR T
SRS BNk, ol ] Spark R T B
RN, AR RSparkoAR 5 2] 1l
VEURATH, HOEE4 )y b S R 5

AN BERE A AR R AT, ISBN:978-7-115-47598-5
HAMEM: http://dblab.xmu.edu.cn/post/spark/

S;cmr‘ll(\Z

'm:-!ﬁf
E.. LI |

A PLScalaff NIt & Spark N IR F HImFEiE S, R4 | SparkdmFE B 3L A &1
e PigE, WA KEIE AN, Scalall = Hul. Sparkfi%it 5iaiT
SparkIN S EFE 775 RDD4wfE. Spark SQL. Spark Streaming. Spark
MLIiIb%s . ABFNETE L AT TR RIS B :AE, DU 8 B i o > f

JESparkfe J7ik. ANEMEEIEM | EBENTEL A Fk,

PR BPE B se. SRR, _EALSE TR .
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BIRXAEIE R

~n H kR B FE &
http://dblab.xmu.edu.cn/post/bigdata-teaching-platform/
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