EITREHRERE

(R LB AR Spark)

http://dblab.xmu.edu.cn/post/7659/

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

E6E Spark SQL
(PPTHRAS: 2017FFFFEH)
HF
BITRFETENRER

E-mail: ziyulin@xmu.edu.cn »

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

B IR ENEEE R



6.1 Spark SQL &Yy
6.2 DataFrame 5SRDDHIX 31

6.3 DataFramelyf1i&
6.4 MRDD¥ #1858 |DataFrame

6.5 IEEUFRFEHIE
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&P 6.1 Spark SQLEY

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

Hive: SQL-on-Hadoop

o I SQLEE e et GE VA
. b Parser
Hive Architecture
o R GUOEE B i i A ) R
Semantic
Analyzer

F B P O A TR

TR

Logical Plan

Generator
o HEZHAMIIL
Logical
Optimizer
e — . o EEBHRIE R
Jo o ; ; Physical Plan
e R R R S S e S S S e e 8 8 S— ——— S S——— —— —- Generator
o EFEEEMR A A SR
Physical
Optimizer
\ 4

it

Hiverf SQLZ ] i MapReduce VBV 5 {4 1 F+
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Hive Architecture Shark Architecture

SQL Query o

& Parser | Optimizer B

-SharkRIHive on Spark, &7 sZ8l 5Hives

F 75, Shark{t

HiveQL /5 TH & FH T Hive " Hive QLI AENT . 2 3 HAT 11 R BH 1%
PAT TR EE B, 7T LR LA A P BB AT TR A
MapReducefEMV & # ik 7 Spark{E k., @idHiveIHiveQLf#E

f, HHiveQLEN ¥ AiSpark | HIRDD#:AE
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6.1.1 MSharkii

SharkfJ 8L, {#15SQL-on-Hadoop )t AEELHive s T
10-100f% )42 =

Performance
W Shark B shark (disk) Hive
AO0 s
€ 5
[
3
o 5O
E
I=
g 25
o 11 - 0.8 E 0.7 . 1.0 .
1 0z 03 Qu

|.7 TB Real Warehouse Data on 100 EC2 nodes
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Shark i 11 F 20 1 A ]
AT IR SE MO T Hive, AT I INET ]
Al HEH%
« 2[R ySparkZ £ 2 H1T, MMapReduceZ iz
RIFAT, K, SparkfEFEaHive F L _EAFEL S &
A, FEShark AR 73— 4837 15T
TANT HIHive B Y 4y 37
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6.1.1 MSharkii

201446 H 1 H Shark¥ii H f1SparkSQLIi H i 45 AReynold XinEfi :
{5 1EXF Shark 7T &, BB FrE R SparkSQLIH |, &,
Shark )& e & 7 A)1E, EWELAERHFADNELZ: SparkSQLAIHive

on Spark
Spark SQL1E ASpark’E &) —

SUSRIE, TR T Hive,

Development ending:; /l:\l T\Eé% %?‘Hive

transitioning to Spark S0L *Hive on Sparkx'%—/l\Hive H@E
Jeitxl, =itk Spark{EA
Hivel )R Z 51 %2 —, Wizt

Hivets A ESZERF— 515, 1]
PL¥FMap-Reduce. Tez.

A new SQOL engine designed Help existing Hive users Spark':f—'f% '—f;l %
from ground-up for Spark migrate to Spark
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UL, AHQLEE T il 515

VAR (AST) 2, #i4eifHSpark SQL#Z

%71 . Spark SQLTJCL??IﬂZU%EBZ%DﬁE%%BEECataIyst (R R R A
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Ve

Client
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6.1.2 Spark SQLi%1t

Spark SQL} il 7 DataFrame (Bl#45 Schemafs B IRDD) , {#iFH ) A LA
7ESpark SQLHHATSQLIER), FEEr] LASK HRDD, AT LLsgHive,
HDFS. CassandraZs&#MBEdEls, n] LLZ2ISONS = 124

Spark SQL H R sz #rScala. Java. Python=FfiE=, LHSQL-92#K1

<

Scala Python Java E HiveQL SQL-92
.
Spark SQL
(DataFrame)
>
HDFS } Hive { Cassandra JSON
-

K] Spark SQLZ I E R XA FEE =
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6.1.3 At 2 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. *MITCSAIL  "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 Aft 4 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 Afr 4 Spark SQL

RAMEE DR mAT

K R H PEAE REAR AR C & A RE i 2 2K
%EQE%F%%MKEﬁﬁ%%ﬁ%ﬁﬁW,@%%M%ﬂ#%%
R, AP FHERATERB I, e Lgs A > AR AL

SESEPRREIEN T, AR THEME R REWME R EE (il

feir A RALED , Hie, SDXFRRARS

Spark SQLIH#M 1 X AN74

“i54G, ALt DataFrame API, B LUK Y EBFT AN & Fh U4 YR AT %
PR R HERAE

UK, W UL SRR S B AR IR AR o B S

Spark SQLAJ VAR & : 4525058 R8s i A5 i A EE & Bl g AL 7
SRR A FE e
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6.2 DataFrame 5RDDgJ[X Hl

-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

‘RDDs2 734 2T JavaXxt ZHIES, Hia, XA RIXTRDDIN 5 A
FeANA]EH]
-DataFrame & —f LARDD N1 70 A0 X EHE L, /4 T 4RI 45ME B
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w 6.3 DataFramefyfl| 2

J
W

* \Spark2.0UL_ERRAFFUG, Spark{d H 437 1SparkSession
B0 % CSparkl.6+ #)SQLContext & HiveContexti H >k 5L
DL B A, . #He. WFEETRE. SparkSessionsEHl
"/ SQLContext Az HiveContextfr & 1) fig

SparkSession s RF AN F BRI N80 Em, JFEERER
R DataFrame, Ff H 3Z#FE DataFrame®% #i ik
SQLContext H & H 1K, X518 FHSQLIE F) KiER/ELIE
SparkSession7R ML | HiveQLUA f HoAth {0 T-Hive 1 T e
&S
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6.3 DataFramepy gl &

7E “Jusr/local/spark/examples/src/main/resources/” X PMHE T, XNMHEHXETNH
P45 B s people.jsonFlipeople. txt.
people.json AN A 40T

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

people. txt>C AN AF U T -

Michael, 29
Andy, 30
Justin, 19
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6.3 DataFramefitl &

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

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

11§37 FrRDDs#: . yDataFrames & J& £Esql#1F
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.sqgl.DataFrame = [age: bigint, name: string]

scala> df.show()

[null|Michaell
| 30] Andy|
| 19| Justin|
S R Sy—— +
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6.3 DataFrameRJ gl &

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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6.4 M\RDD3#z#15 %l DataFrame

6.4.1 F F = SIAL T HE KT RDD A =
6.4.2 1 FHgm e 7 2 X RDDAE R
6.4.3 ERDDRAF A

CRHRE A H R Spark) IR ENREE R



6.4.1 | B &k 5T HHIHEETRDDIR I\

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._ /| FA &, Z#F#—1RDD fE##H Ky —7
DataFrame

import spark.implicits.

Pl AR WL R —
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] 2 S I HERT RDDAR T

scala> case class Person(name: String, age: Long) #& X —
“*case class

defined class Person

scala> val peopleDF =
spark.sparkContext.textFile("file:///usr/local/spark/examples/s
rc/main/resources/people.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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} 2 STHLHI HERTRDDA= I\

scala> peopleDF.createOrReplace TempView(“people”) # £ i M 4715 1]
A FELE FIHIHIZ i (T

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

# g 24 s —7"DataFrame

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

scala> personsRDD.map(t => “Name:"+t(0)+","+“Age:"+t(1)).show()

#DataFrame I L Z A842— 17 id R, € Zname flage -1~ FE, 7

Name:Michael,Age:29|
Name:Andy,Age:30|

CREHRE AL 2 R Spark)



IRz H N E X RDDFRT

MR E Y case classi, HtTE R T e X
RDDH R,

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

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

/144 RDD

scala> val peopleRDD =
spark.sparkContext.textFile("file:///usr/local/spark/examples/
src/main/resources/people.txt")

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

TIARACHY W N — 1
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IRz H N E X RDDFRT

I E X —TF77 4

scala> val schemaString = "name age"

schemastring: String = name age

I 1R (777 4 A e R

scala> val fields = schemasString.split(" ").map(fieldName =>
StructField(fieldName, StringType, nullable = true))

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

R RS H T — T
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6.4.2 (EFA%mIZH N E X RDDIRT

scala> val schema = StructType(fields)

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

AL 78 T ELE Hi, schemad#id /#0176, HAH
£ Zname fllage 175

R RS H T — T
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2Rz TV E X RDDR T

/1 X/peopleRDD X 7"\RDD H1f#E—17 70 Z #lH T HEHT
scala> val rowRDD =
peopleRDD.map(_.split(",")).map(attributes =>
Row(attributes(0), attributes(1).trim))

rowRDD:
org.apache.spark.rdd.RDD[org.apache.spark.sgl.Row] =
MapPartitionsRDDI[3] at map at <console>:29

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

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

R RS H T — T
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IRz H N E X RDDFRT

I ALAZIEA A T 29 BE 2 T 181 2E i 1T/

scala> peopleDF.createOrReplaceTempView("people")

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

scala> results.map(attributes => "name: " +
attributes(0)+","+"age:"+attributes(1)).show()

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

CR B A BEH R Spark)



6.4.3 IMRDDIRFRL 1

AR RAF TT %

scala> val peopleDF =
spark.read.format("json").load("file:///usr/local/spark/examples/src/main/resour
ces/people.json")

peopleDF: org.apache.spark.sgl.DataFrame = [age: bigint, name: string]
scala> peopleDF.select("name",
"age").write.format("csv").save("file:///usr/local/spark/mycode/newpeople.csv")

write.format() 3 &5 json,parquet, jdbc, orc, libsvm, csv, textZ k& R A
A] LA #l/usr/local/spark/mycode/iX /™ H 3% T [ A ~newpeople.csv 435, £
CEINNOS TS

part-r-00000-33184449-cbh15-454c-a3ef-9bb43faccacl.csv
_SUCCESS

R EFH K Enewpeople.csvA R IN# 2IRDDH, 1] LA H #:446 H
newpeople.csv H x4, 1A 75 B # H part-r-00000-33184449-cb15-454¢-a30f-
9bb43faccacl.csv X4

scala> val textFile = sc.textFile("file:///usr/local/spark/mycode/newpeople.csv")

(R PR AL TR R Spark) B TR



6.4.3 IMRDDIRFRL 1

2R RAF T T

scala> val peopleDF =
spark.read.format("json").load("file:///usr/local/spark/examples/src/main/resource
s/people.json")

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

scala> df.rdd.saveAsTextFile("file://lusr/local/spark/mycode/newpeople.txt")

A] LU 2 /usr/local/spark/mycode/iIX A~ H 3 K i A > newpeople txt 14k, M
LN

part-0e0eo
_SUCCESS

R E kA newpeople.txt 1 I E N 2IRDDY, 1] UL H 248 H newpeople.txt
Hx R, 1A 75 2% F part-00000 3 4

scala> val textFile = sc.textFile("file:///usr/local/spark/mycode/newpeople.txt")

(R B AL FE H R Spark) B TRE R



6.5 BEEN AR F R

Spark SQL ] LA #:Parquet. JSON. HiveZ¥#&iE, I H
A] DLl i JIDBCIZE 2 45 48 YA

6.5.1 5 Parquet
6.5.2 it IDBCIE I E
6.5.3 EHEHivei B g
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6.5.1 L5 Parquet

7,
% &

X 77
/4
£
ok
2 \é’
“‘/TAS k“e

Parquet/Z —FhinAT B FI S AF RS N, AT BLE R A7 i B
AMETENCT. ParquetZiE S LR, mHASF
] — PR AR A NS R e A — S, (&G 2 Mg 5 A,
Refi% S Parquethic & 1444 -

2 1] 5] #: Hive, Impala, Pig, Presto, Drill, Tajo, HAWQ,
IBM Big SQL

I HHEZE: MapReduce, Spark, Cascading, Crunch,
Scalding, Kite

HHE Y Avro, Thrift, Protocol Buffers, POJOs
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ZE5Parquet

MparquetSCAFH In# s 4 ik DataFrame

scala> import spark.implicits.__
Import spark.implicits._

scala> val parquetFileDF =

spark.read.parquet(“file:///usr/local/spark/examples/src/main/resources/
users.parquet")

SLF4J: Failed to load class "org.slf4).impl.StaticLoggerBinder".

SLF4J. Defaulting to no-operation (NOP) logger implementation
SLF4J: See http://www.slf4].org/codes.html#StaticLoggerBinder for
further detalils.

parquetFileDF: org.apache.spark.sgl.DataFrame = [name: string,
favorite_color: string ... 1 more field]

RIARACY W R —
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6.5.1 1= EParquet

scala> parquetFileDF.createOrReplaceTempView("parquetFile")

scala> val namesDF = spark.sql("SELECT * FROM parguetFile")
namesDF: org.apache.spark.sql.DataFrame = [name: string,
favorite _color: string ... 1 more field]

scala> namesDF.foreach(attributes =>printIn("Name: " + attributes(0)+"
favorite color:"+attributes(1)))

16/12/02 10:18:49 WARN hadoop.ParquetRecordReader: Can not
Initialize counter due to context is not a instance of
TasklnputOutputContext, but is
org.apache.hadoop.mapreduce.task. TaskAttemptContextimpl
Name: Alyssa favorite color:null

Name: Ben favorite color:red

CR B A BEH R Spark)



3 5 Parquet

¥ DataFramef{® A7 i parquet 314

scala> import spark.implicits.__
import spark.implicits._

scala> val peopleDF =

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

scala>
peopleDF.write.parquet(“file:///usr/local/spark/mycode/newpeople.parquet”)

[ LAE 2 lusr/local/spark/myCode/"iX /™ H 3 T 2 | —“"newpeople.parquet

part-r-00000-8d3al126f-b3b5-4582-b26b-13693df80d45. snappy . parquet

scala> val users =
spark.read.parquet(“file://lusr/local/spark/myCode/people.parquet”)
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6.5.2.1 #E# TAE
6.5.2.2 B MySQLEE £ T i % dE
6.5.2.3 MIMySQLEHE & 5 N\ B
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6.5.2.1 EET1E

TGS B ] RFEE SN S B AR ( UbuntuzzZEMySQL ) , FELINUXR S
22 3 My SQL AR 122
HOFEHIE:  http://dblab.xmu.edu.cn/blog/install-mysq|l/

fELinuxH & IMySQLE HE e

$ service mysql start
$ mysql -u root -p
i T AN I TAL

B N THI SQLIE ) 58 )l A E AR I B2 -

mysqgl> 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);

mysql> insert into student values(2,'Weiliang','M",24);
mysqgl> select * from student;

(R PR AL TR R Spark) B TR



6.5.2.1 EET1E

« N MySQLIJIDBCIXNFET Hztl[lmysql connector-java-5.1.40.tar.gz
~TEIZ KB HE 4 D Flsparkify 2% H 3% Jusr/local/spark/jars™
Ja5h— " spark-shell, JEz5Spark Shellitf, 215 EmysqliZ ik shjarfy

$ 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/mysql-
connector-java-5.1.40-bin.jar

(R B AL FE H R Spark) B TRE R



6.5.2.2 15 BEIMyS QL HE FE #2113

L -

PATCL N o SR, e, FER:

scala> val jdbcDF = spark.read.format("jdbc").option("url",
"|dbc:mysql://localhost:3306/spark").option("driver”,"com.mysqgl.jdbc.Driv

er").option("dbtable", "student").option("user", "root").option("password",
"hadoop").load()

scala> jdbcDF.show()
S R R— S SR +-—-+
| iId| name|gender|age|
S R R— S SR +-—-+
| 1| Xueqgian| F| 23|
| 2|Weiliang| M| 24|
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6.5.2.3 EAIMySQLHEIEES A#E

FEMYSQLEHE I T — NS AR Aspark s, Al T — D4
Astudentf) . GldE, BF — FTHIENE:

mysql> use spark;
Database changed

mysql> select * from student;

1 | Xuegian
2 | weiliang

CORHR A H R Spark) IR ENREE R



IEE)\%&:T

AT iR7Espark-shellt 2 S5 F2 7, fEspark.student3 F 48 N 2510 3%

6.5.2.3 @mMySQLE 1R

L -

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

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

Il FiE 2 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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6.5.2.3 @mMySQLE 1R

‘§5A§&:1'

L -

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)

CR B A BEH R Spark)



6.5.2.3 [EAIMYySQLEEETS N HE

A LVE— MR, HEMySQLEH FH ) spark.student® & 4 744424k

mysql> select * from student;
S AT S T S S AE—— +
| id | name | gender | age |

S ST S S S AT +
| 1 | Xueqgian | F | 23 |

| 2 | Welliang | M | 24 |

| 3| Rongcheng | M | 26 |

| 4 | Guanhua | M | 27 |

S ST S S S AT +
4 rows in set (0.00 sec)
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6.5.3 EFEEHiveilLE #iE

6.5.3.1 Hivefijfflze 3

6.5.3.2 il-Sparkfi & Hive X £F
6.5.3.3 fEHive 8l i H s EE R
6.5.3.4 EfFEHive B Hi
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6.5.3.1 HivefE@ L3

‘Hive & — /M T HadoopTi )2 1 #E 0 2 1. A,
SRR SR G o, BA RIFWATY R4

TSEFREEE ] DLEAER A P R T, A e A G A A AR
5 73 A7 O R A HDF STt B

M58 43 A1 AT T R A MapReduce A B A s

7 T TR BRI ZEISOL BB HIiE = ——HiveQL

o AT LUE S 40 B B HiveQLIE f1)iz 4T MapReducel 5%

] MRS 2 0 5 R A @ AE ¢ R 80 e _E 0 Es & e N AR P A2 1 2
Hadoop-t-& L

BN DMRBEE R SR B A BEE T T A
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‘Hivelk#i T-HDFS fEAEEIE
‘Hivefk#i T-MapReduce A3 ¥3E

Hadoop B3 A4
TR || BURE |
Pig Hive
MapReduce

HBase
HDFS

Hive 5 Hadoopd:#& R 4t H A A 11 5¢ R

CRHRE A H R Spark) IR ENREE R



o I SQLIL S Bt G B 1AM
Hive Architecture Farser
o R RAIEVEI R AT 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
Linga

CRZH A #EH R Spark) B TRZ I ENE S R W ziyulin@xmu.edu.cn



6.5.3.1 HivefE@ L3

‘Hivell1 %35, 1EZ75 & 1RS840 S 6 == i v i) A [ E e KR s
WA HAREF & LR
« {UbuntuzZ£hive, FHECE mysqlf Niotids )

http://dblab.xmu.edu.cn/blog/install-hive/

_‘}5» .
FESRALEERTE
~n £ R 5 ¥ &
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6.5.3.2 iLSpark&l & Hivex ¥

<~ 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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6.5.3.2 ilSparkfl & Hivex ¥

(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.

CRHRE A H R Spark) B TR ENRE &R



6.5.3.2 iLSpark&l & Hivex ¥

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

(R PR AL TR R Spark) B TR



6.5.3.2 iLSpark&l & Hivex ¥

(3) #&IFETFrHivelISparkiii 4

Spark A THEMIIRE, 1EZH E TR P HIE S5 = v 1 b B s AR H R R
FE ARG & LB AR

{Spark2.1.0\|7: SparkB‘Jf{%ﬁﬂﬁFﬁ)}

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

Flﬂlilna:&jciﬁ&ﬁ&

~n H R 5 ¥ B
A shidk N T spark-shell, T4 n L FiHive, &5/ 0 E R

scala> import org.apache.spark.sql.hive.HiveContext
import org.apache.spark.sqgl.hive.HiveContext
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6.5.3.3 fEHiveR G| ZHEEFZR

B Eae ek 1 Hivelt) 223, I HAEHI I 2 MySQLEE R A7 i Hive i) o H i
i 22 i B T MySQLIRAFHive FI 7o 8ds, & 5 5 SIMyS QLA /-

$ service mysql start

H T Hive &%t T-Hadoop M ZiilE & &, f# HHiveQLIE S S & MiER), m%&
#2= 1 Hive B sh i iliMapReduce {55 HiHadoop 2= BT, Kk, FEE
zllHadoop, #XJ5HJH3Hive

J& #Hadoop:

$ cd /usr/local/hadoop
$ ./sbin/start-all.sh

Hadoop /s sl WA=, ] LAFE S BlHive:

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

CRE s b #E 4 R Spark ) B TR AR &



6.5.3.3 fEHiveF | EHIEEFIZ

S

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%

CREHRE AL 2 R Spark)



6.5.3.4 EIEHiveiZE IR

T “/usr/local/sparkwithhive/conf/spark-env.sh”ix /Mt & S04

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

export CLASSPATH=3$CLASSPATH:/usr/local/hive/lib

export SCALA_HOME=/usr/local/scala

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

export HIVE_CONF_DIR=/usr/local/hive/conf

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

CORHR A H R Spark) IR ENREE R



EFEHIVelL B #i#h

it fEspark-shell (& HivesZH) F#h4T LA #ir4 MHive i sz B84 -

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

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

Scala> case class Record(key: Int, value: String)

/[ warehouseLocation points to the default location for managed databases and tables
Scala> val warehouselLocation = "spark-warehouse”

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

Scala> import spark.implicits._

Scala> import spark.sql

Il FIEEE1T4

scala> sql("SELECT * FROM sparktest.student").show()
S T S — +-—-+

| id]| name|gender|age|
S S —— S — +---+
| 1| Xueqian| F| 23|
| 2|Weiliang| M| 24|
S S S — +--—+

CR B A BEH R Spark)



6.5.3.4 FEIEHivelEE#iE

% 5 R A Hive 5l £ it sparktest.student 2§ 4 A\ P 26 5085
EHANEIE 200, SeBF— T O 2% 50E

hive> use sparktest;
OK
Time taken: ©.916 seconds

hive> select * from student;

OK

1 Xuegian F 23

2  Welliang M

Time taken: ©.85 seconds, Fetched: 2 row(s)
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} ?E%ﬁl:]'

% 5 R E [n Hive B0 FE i sparktest.student 2 44 A\ 9 45 5 s -

scala> import java.util.Properties

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

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

Il Nk & Py 5 20 5 2 P 1~ 15 5

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

Il P E 58

scala> val schema = StructType(List(StructField("id", IntegerType,

true),StructField("name", StringType, true),StructField("gender”, StringType,
true),StructField("age", IntegerType, true)))

Il FIETEE#EROWX R, £ T"Row X/ R #52rowRDD #7/17—1T

scala> val rowRDD = studentRDD.map(p => Row(p(0).tolnt, p(1).trim, p(2).trim,

p(3).toint))
&L EROWN AL ZCZ [IHIN TR 1R GLAE AR T g

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

RIARACY W R —
(e HH AbFE AR Spark)




Il Zr &studentDF

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

| id]| name|gender|age]|

S T S A—— +---+

| 3|Rongcheng| M| 26|

| 4| Guanhua| M| 27|

S T S A—— +---+

Il a7 E W 2

scala> studentDF.registerTempTable("tempTable")

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

CREHRE AL 2 R Spark)



hive> select * from student;

Xueqian F
Weiliang
Rongcheng M

Guanhua M 27
Time taken: ©.049 seconds, Fetched: 4 row(s)

ATPVE R, 3l NBE R EAAT 1Tl 1!
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+ig0m: w7rm T

AL ETTRFI RN R
i E-mail: ziyulin@xmu.edu.cn
AN AMITE: http:/iwww.cs.xmu.edu.cn/linziyu
B R SR E WL hittp://dblab.xmu.edu.cn

TR, 55, 19784, MLt B TIER KRS , BB TR HENERE KRB G, SEEITRHER
RS HEARZREEKIE ., ST R EMSCERE R PETENS 28R E SR RSR R, PETFEIESEER
G \ZERRZEN, RIR 2016 EREHRAIH AN 5. PEEREA “BTBON” RREmERE, EiITRFEEE
Ei%%ﬁ%k,Eﬂﬁiﬁﬁﬁsﬁﬁﬁm%¢ﬁi%@&%ﬂ%$&ﬁ,mwiﬁ%ﬂi#%ﬂéﬁ%ﬁoigm%
FCABHRE . SRR BRIz KB, SHERMPEN, U —1EE S 7E CRAFFRY  GHENLEERD)

RN S ) S5 K8 ST DL R B bR 2R W ERERZ R AR MENTE 757 N R RIRHF I E 3 100
oK B AR AL 4T H (N0.61303004) . 11i4E 48 H SR FH ¥ 4F 2 4 11 H (N0.2013J05099) A1 1151 H e v 1% e A B
W55 %11 H (N0.2011121049), [RIRF, AE AR 5T A58 1B R IR B E R, B 5P H KR 7R~ TE
TR SR SR T TAE T 56 201552 0 T BB 5 AR A5 IR . I SRl A “Her20m” $E & Mg, 2009
RS, “HFHN” KFE RIE ML G 5k kAR I 1007 F @AM E R A EEE TR, SR 1T 25 nl &l i 10075 1K
1% 1 o [ BOREER 20 a4 g, g3 AR T I SR S — AR RGN A KRB AR T ok CORER R SR B 5
Y 5 FEBCARZR . WSS A @ T RN &R E DRI IR A LIRS 6, UM A4 2 2R3
ﬁﬁﬁ%&éﬁm\eﬁﬁ%%,ﬁwwgtkmﬁﬁ BAF 8 NBUFMAIE B INELR, EI TR EEDP
Hls . WHL KA H2EBLEDP AR B TR GR 2 E 2B« SR IN T RHERE I RO SRS I I, % 45 v [ % sl £ 45
AT AN REXEBR . REREEE maé%ﬁmﬂ%m%%\awm%ﬁm%\Emm%ﬁm%\maa¢mﬁ
Wz PN AL S . TRl A K S A5 BRI, Rt 5 I A20A3000 A LA E.
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iR : MRFR%m= (Spark I 1#Fz)

BITRFRTMgE (Spark AT T#HE)

HHEN A iEScalalfi 5 . Sparkfii/r. 23, BT, RDDHIT 5ig
B, BRIl RDD%ifE. #{EXTRDD. ##5i%5 . Spark SQL.
Spark Streaming. MLIlib%:

FRAEIES Spark A J#02

BHETER , U EAN PR FIER

B TASHTS
T RAELL Z0FE . http://dblab.xmu.edu.cn/blog/spark/
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fiR: (RBIREARRESNA)

(CREIEBA RGN —8BES . 7t 4B o
SN GE2RO ), BETTRATH RIS R T
?;ﬁ% e P R — A R G AR RTR Ll

EHILAE15E, RGHIRER 7RI EAM S K
YAt PR 2K Hadoop. 74 O RGEHDFS . 7341 U3
i FEHBase. NoSQLHEEE. =HdEE . 704 AT
FEfiIMapReduce. Spark. Vil EIFHE. HdETT
PR A Je KRR EEN L A=W 5= 2 At &5 45 40k b/ W
(K8 . #EHadoop. HDFS. HBase. MapReducef!l

&/ -/ e
SparkFEE TN, ZHE T ANTTRI L ERAE, ihEE S .
e L NEHE £ AN

.

T UL B et L, (2 L B A i ESPAR i
LB R, AT B AR A R B, 2. . S L, SR

Bz A
Wi ] CRECR R B 5 B — M. (7 [ iz |
WEEE. SSHT SR CH2M0) ) HObE 7

http://dblab.xmu.edu.cn/post/bigdata il
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ik : FESRABIERELLRSTE

¢Emhkﬂﬁﬁh
~ H kR 5 ¥ B
http://dblab.xmu.edu.cn/post/bigdata-teaching-platform/
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