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3.1 &3 Spark

Spark 2L TEAIERE, 1BESH BT TR P8I 05 = W i s KR RE A
RSP a LEAEE.

(Spark2.4.0A\[7]: SparkHZ3FEH)

& hhk: http://dblab.xmu.edu.cn/blog/1307-2/

3.1.1 At
3.1.2 ME B

3.1.3 HeEAHI A

3.1.4 SparkflHadoop/%Z H.
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) 3.1.1 EAbIiE

%
) N

22 Spark 2 7l 75 B B Linux R 4t Javarfts (Java8
8t JDK1.8LL ERA) FHadoop#fiE
N 22 Hadoop, E VA B | R EE FE S =
W SR KRB RE A LIRS &, #E] “Hadoop#
BEHFE B A UL B Hadoop2.6.0/Ubuntu14.04”
(& FHadoop2.7.1/Ubuntul6.04) 4k FEHUFE 2% ) %2
SERIA]

“FE, fE£iX1HadoopZEHEH, WEE /Javal) i
B, FTLL, IEERXANEAE, #nl LL5E RJIDKFHadoopixX
A

HadoopZ: 2 Z ek . http://dblab.xmu.edu.cn/blog/install-hadoop/
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3.1.2 TE#HZEH

Sparkzz 3, F#Hulk:  http://spark.apache.org

HENTF#ETHE G, SdrETAMNK “Download Spark” #Z4HHE N Fa UM, FHE
R RAE T LA PRk, FE L Spark release }Package typeftik £, T BT
N i 1TiSpark release— M ER AL FEHOHT I RAT A, 2 20195E1 H 1y Y 5 #T hik
AHN2.4.0 (RHFEFXF2.4.0) . FE2%ipackage typelllik+£ “Pre-build with user-
provided Hadoop [can use with most Hadoop distributions]” , A& T £ %
Hadoophii A, 1&FUF 2 J5, B i si4migh h f st n L N #iSpark 1.

Download Apache Spark™

1. Choose a Spark release: 2.4.0 (Nov 02 2018) v

2. Choose a package type: Pre-build with user-provided Apache Hadoop v
3. Download Spark: spark-2.4.0-bin-without-hadoop.tgz

4. Verify this release using the 2.4.0 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.
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http://spark.apache.org/

3.1.2 TEHEENXH

ofi & 22 25 f spark-2.4.0-bin-without-hadoop.tgz £ #4% /usr/local:

$ sudo tar -zxf ~/ "~ #k/spark-2.4.0-bin-without-hadoop.tgz -C /usr/local/
$ cd /usr/local

$ sudo mv ./spark-2.4.0-bin-without-hadoop/ ./spark # S0 43k 44
$ sudo chown -R hadoop ./spark # ALY hadoop N ARG H 4
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3.1.3 BB MK H

it & Spark [fJclasspath

$ cd /usr/local/spark

$ cp ./conf/spark-env.sh.template ./conf/spark-env.sh #$% Ul g & A4

AR IZAC B, AR e BN — AT A
export SPARK _DIST_CLASSPATH=$(/usr/local/hadoop/bin/hadoop classpath)

IRAFECE XA, win] LS 3. 1847 Spark [
ot e 2 FHHDFSH (3, £ 8 FH Spark i 7 22 )5 2/Hadoop

(Spark# 2 HEAiti(Python i) ) B TRFE T ENLEEE R



3.1.4 SparkfiHadoopHI3Z &

Spark#f & 5 L FE

Localfiz: AR
Standalonet®=: i FH Spark [ 7 1) {4 5o 42 i 7 2%
“YARNAEZ: {# FHYARNAE NAEREE FE2S
‘Mesostiz: 1§ i MesostE AL L T e

ot FIHPIRCLE, SUE S S L L iZ I *Hadoop (D734 20O
+Spark (Localtiz) "X 75 3 5¢ il Hadoop M Spark 4l & M58 I #75 £E .
HadoopHSpark®] LAH ., HiHadoopHJHDFS. HBase2%#H {41 %
B A B, B Spark i 57 203 15
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« pyspark$efit 1L 7 2Ok 5 > Spark AP
o pyspark®] LLPASZE . 32 B E 7 2SRk M B
« pyspark$Zfit 7 Pythonsd B X ATIAES

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R



7%
&

¥

L) 3.2 fEpysparkiE TR ED

pysparkfiy & M P S En T .

pyspark --master <master-url>

Spark iz 471 A H e T 4% 3 45 SparkContextff)Master URLA{E . Master URLA]
DL L AR — e K

* local f# | —/MWorkerZe FE A4 12 17 SPARK (58 & A F4T)

* local[*] 1% 2 CPUAN S E = I e A K A Hi b iz 17 Spark

* local[K] 1 FHK™Worker& Fe A b iz 17 Spark CEAETEOL T, KR ZRIEIZITHL
# I CPUZ L E )

* spark://[HOST:PORT %42 8115 € f)Spark standalone master. ZRi\i 127077
* yarn-client PA% ik 2UE R YARNEERE . SERE A B n] LAAE
HADOOP_CONF_DIR 1545 & 4k )

* yarn-cluster LR USRS YARNSERE . R B A LILE
HADOOP_CONF_DIR 1545 & 14k )

* mesos://HOST:PORT ZE#: 245 € IMesosfEAE . BRI\ M /25050

(SparkZ fE At (Python/fi) ) BT RFWHEIEREZ R



7
Sd

) 3.2 fEspark-shellE{ TS

N

1ESparkH K
GRCAYEE 2§

--master: XSRS HET I pyspark %2 2]
MEA~master, iR &locall*], A i AR A
faapyspark , HH, HFESHE SRR TE
i ﬂﬂ/\CPU&IU(core) (NS Y =N R NEA Y =
). Spark&: i

--jars: RXNZSHA T A RPIIAREL G 1N 2]
CLASSPATHH'; tnfig Z A Njartd, n]UMERIIE
SR IERE ﬂ]

| A 2 S Bhpyspark ) d 2 3 5
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3.2 fEpyspark Pz {T{LHS

tban, BRAAMAER, F41PCPUEO EigfTpyspark:

$ cd /usr/local/spark
$ ./bin/pyspark --master local[4]

o, A LAECLASSPATH s licode.jar, 241 :

$ cd /usr/local/spark

$ ./bin/pyspark --master local[4] --jars code.jar

W LIIAT “spark-shell --help™fis %, SREBCGEERNIRTIAIR, BAEINT:

$ cd /usr/local/spark
$ ./bin/pyspark --help
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3.2 'Epyspark P @1 THS

PATIN N2 B shpyspark (BRi\Zlocaltizl) -

$ cd /usr/local/spark
$ ./bin/pyspark

J& pyspark B2l e 72 4 S B IR ] LUE 8] “>>>" )y @52 n 745

Welcome to

version Z2.4.0

Using Python version 3.4 3 (default, MNov 12 2018 22:25:49)
5 <Session available as '—parl'
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3.2 fEpyspark Pz {T{LHS

o
Q S
ﬂwrns R“Q

.:'%14.'
w""
&

%

A] DLAE B A\ scalaf S g3t 478t -

>>> 8*2+5
21

] LME a4 “exit()”1E i pyspark:
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3.3.1 wWERER
3.3.2 @it spark-submitiZB T HEF
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3.3.1 REHMETETR

WordCount.py

from pyspark import SparkConf, SparkContext

conf = SparkConf().setMaster("local").setAppName("My App")
sc = SparkContext(conf = conf)

logFile = "file:///usr/local/spark/lREADME.md"

logData = sc.textFile(logFile, 2).cache()

numAs = logData.filter(lambda line: 'a’ in line).count()

numBs = logData.filter(lambda line: 'b' in line).count()
print(‘Lines with a: %s, Lines with b: %s' % (numAs, numBs))

O~NO OB WN P

X FiXBtPythonfUfis, w DAELREAE AN T iy 2 AT

$ cd /usr/local/spark/mycode/python

$ python3 WordCount.py

HATIZ 2 LU, ISR 458 .
Lines with a: 62, Lines with b: 30
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3.3.2 i@idspark-submitB{TIEFF

n] LiE i spark-submitfg 52 MR R, iZdn @ B9 2

spark-submit

--master <master-url>

--deploy-mode <deploy-mode> #i & 1 X

. AL S

<application-file> #Python{tAd 14
[application-arguments] #{& 25 51 F 7 1E I S50

A AP AT “spark-submit --help”fiy %, FREUSERE I IE 151 3%

$ cd /usr/local/spark

$ ./bin/spark-submit --help
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3.3.2 @idspark-submitiz{TIEFF

Master URLFA] PLs2 PL AT —FhTE A

* local i FH —/~WorkerZ 2 A Hifb 12 17 SPARK (58 &= AN FH4T)

* local[*] 1 FH & CPUN U &= M 2k A2 R A ik 12 17 Spark

* local[K] f FHK~WorkerZk 2 A Hifbiz17Spark (FEAEIEAL T, KMNMIZIR

PEIBATHL B I CPURZ B 8 )
* spark://HOST:PORT iE#: 3|45 € ¥)Spark standalone master. kil

127077.

* yarn-client DL P i OEH YARNSERE . A4 B v] LR
HADOOP_CONF_DIR #5255 13k ),

* yarn-cluster DAAERERE OB REYARNEE R . SR AOA7 B 7] LAZE
HADOOP_CONF_DIR #5255 13k ),

* mesos://HOST:PORT %+ 21|45 &€ f)MesosEERE . BRiAF% 1 &5050.
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3.3.2 i@idspark-submitB{TIEFF

UL spark-submit #2422l Spark Hi217, a2 W
$ /usr/local/spark/bin/spark-submit /usr/local/spark/mycode/python/WordCount.py

A DLFE a2 AR5, AT B 2 NN 2 AT 3 TN,
MRIT

$ /usr/local/spark/bin/spark-submit \

> [usr/local/spark/mycode/python/WordCount.py

A PATE R
Lines with a: 62, Lines with b: 30

N T8 A 2 A5 XS AT A R, w] BUESlog4jit H 45 B s 209 -

log4j.rootCategory=INFO, console
(EBON
log4j.rootCategory=ERROR, console
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3.4 Spark EEEIFEIEE

3.4.1 SN

3.4.2 & TAE: #EHadoopfEREIA IR
3.4.3 %4 Spark

3.44 MCENETE

3.4.5 Sparkfic &

3.4.6 Jo sSpark&EEf

3.4.7 K MSpark &
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3.4.1 88

K3 CF D A NS RIE N Uia] #5 2 Spark 22 #
H1aHlEs A 1E NMaster i &
FHANHENLEE (A {ENSlavei & CRIAE ~NWorker
mD) o, FHL4 7 A NSlave01f1Slave02

Master

Slave01
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Spark HDFS

Master NN
Driver - >
A
Slave Y Slave Slave
Executor Executor Executor
‘Sp rk Worker, ‘Sp rk Worker ["spark Workey,
| HDFSDN | | HDFSDN | | HDFSDN |

Spark+HDFSIz 4T 2444

WZHEITRPHEE LR =R “mRREIRRIEA LIRS &7
BRI HREE:  ( Hadoop 2.75}?]?;‘&%%%1%}%@»
CEHE: http://dblab.xmu.edu.cn/blog/1177-2/
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3= Spark

fEMaster i 5. b, ViR Spark B W T 2 Spark 22 1,

Download Apache Spark™

1. Choose a Spark release: 2.4.0 (Nov 02 2018) v

2. Choose a package type: Pre-build with user-provided Apache Hadoop v
3. Download Spark: spark-2.4.0-bin-without-hadoop.tgz

4. Verify this release using the 2.4.0 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.

sudo tar -zxf ~/ "~ #/spark-2.4.0-bin-without-hadoop.tgz -C /usr/local/
cd /usr/local

sudo mv ./spark-2.4.0-bin-without-hadoop/ ./spark

sudo chown -R hadoop ./spark

(SparkZm £ £l (Pythoni) ) B TRET LR



344N ENIETS

fEMaster i s FHLF 2o P HAT I T4

$ vim ~/.bashrc

{E.bashredsnin T Hc &

export SPARK _HOME=/usr/local/spark
export PATH=$PATH:$SPARK_ HOME/bin:$SPARK_HOME/sbin

izfTsourceny & {F 15 B 37 B AE XY

$ source ~/.bashrc
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3.4.5 Sparkfit &

(1) At Bslaves{i
¥ slaves.template # Il 3| slaves

$ cd /usr/local/spark/

$ cp ./conf/slaves.template ./conf/slaves

slaves 3 4% B Worker 5 . ZrfEslavest 2%, BB A A 2 localhost & #: ak i
T

Slave01
slave02
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3.4.5 Sparkfit &

(2) M & spark-env.sh3 4
¥ spark-env.sh.template #% ! £ spark-env.sh

$ cp ./conf/spark-env.sh.template ./conf/spark-env.sh

Yl spark-env.sh, 7Nt T N2

export SPARK_DIST_CLASSPATH=%(/usr/local/hadoop/bin/hadoop classpath)
export HADOOP_CONF_DIR=/usr/local/hadoop/etc/hadoop
export SPARK_MASTER_IP=192.168.1.104

(SparkZ fE At (Python/fi) ) R IR AR R



3.4.5 Sparkfit &

o)A, HMasterE‘EHLiEl’]/usr/local/sparki#%’E?I%IJ%U%/l\%IE
fEMaster EHL_EPAT A0 N g4

cd /usr/local/

tar -zcf ~/spark.master.tar.gz ./spark

cd ~

scp ./spark.master.tar.gz slave0l:/home/hadoop
scp ./spark.master.tar.gz slave02:/home/hadoop

7Eslave01l,slave021 & 4333 AT T 1 [FIFE R AR -

sudo rm -rf /usr/local/spark/

sudo tar -zxf ~/spark.master.tar.gz -C /usr/local
sudo chown -R hadoop /usr/local/spark

(Spark#ifE 3Rt (Pythonfii) ) TR



(1) B shHadoopfEERE. EMaster s &AL Figtrin Fan 4

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

(2) JazhMasteri /&
fEMaster i fl FHL LB ITU a4

$ cd /usr/local/spark/

$ shin/start-master.sh

(3) J[3hFrfA Slave i 5

fEMaster i s EHL BT a4

$ sbin/start-slaves.sh

(Sparkm f 2 fifi(Pythonfi) ) JB TR LR



3.4.6 BEISpark&E&F

(4) 7EN 28 F A G Spark 7 AL RS PR s AR REE B
fEMaster =ML 3T HN 25, T lAlhttp://master:8080, 41 &

spc,ﬁzz a0 Spark Master at spark://master:7077

URL: spark://master:7077

REST URL: spark://master.6066 (cluster mode)
Alive Workers: 2

Cores in use: 2 Total, 0 Used

Memory in use: 3.8 GB Total, 0.0 B Used
Applications: 0 Running, 0 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers
Worker Id Address
worker-20161205032642-192.168.1.108-35410 192.168.1.108:35410
worker-20161205032643-192.168.1.107-45533 192.168.1.107:45533

(SparkZm f& 3 At (Pythoni) ) BT RFWHEIEREZ R

State
ALIVE
ALIVE


http://master:8080/

3.4.7 XFSpark&E &

fEMaster¥y & FHAT W4

(1) FXMMasteri &

$ sbin/stop-master.sh

(2) XMHWorker i £

$ shin/stop-slaves.sh

(3) *MHHadoopfEEE

$ cd /usr/local/hadoop/
$ shin/stop-all.sh
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3.5 &R LiziTSpark ATEF

3.5.1 JazhSparkEERE
3.5.2 RHAMSLERE TS
3.5.3 X HHadoop YARN%E # 23
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B E1Spark&E&*

HEXKLINUXR S, FTH %o
JA ZHadoop£E#f

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

J& shSparki‘IMaster 7 &5 fll i A slaves 7 &

$ cd /usr/local/spark/

$ shin/start-master.sh
$ shin/start-slaves.sh
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3.5.2 KM EE

(1) #EEFETBITNHER

[ MRS AEREE R SR AC N, TR B spark://master: 707 74FE N T S HUHS
zspark-submit
1] LLiE 1T Spark & 3 41 LA fa H 75 FIFERE 7 SparkPi, & I e & 1T A5 2
pilf1{E (3.1415926)

$ cd /usr/local/spark/
$ bin/spark-submit \

> --master spark://master:7077 \
> /usr/local/spark/examples/src/main/python/pi.py 2>&1 | grep "Pi is roughly"
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3.5.2 KRB EEHEES

(2) ZEEHHIZITpyspark
W A] DL pysparkiZ 2 7 4E HE A B AR b

$ cd /usr/local/spark/
$ bin/pyspark --master spark://master.7077

>>> textFile = sc.textFile("hdfs://master:9000/README.md")
>>> textFile.count()

105

>>> textFile.first()

‘# Apache Spark’

( Sparkgm £ fiti(Pythonhi) )



(3) BEEERER

F P AR AR T S Web S 25 8 M H S 1T 10
http://master:8080/

spoﬁg ..o Spark Master at spark://Master:7077

URL: spark://Master:7077

Alive Workers: 1

Cores in use: 2 Total, 0 Used

Memory in use: 2.8 GB Total, 0.0 B Used
Applications: 0 Running, 4 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

~ Workers (1)

Worker Id

worker-20190103003706-192.168.1.110-42671

~ Running Applications (0)

Application ID Name Cores

~ Completed Applications (4)

Application 1D Name

app-20190103011806-0003 PythonPi
app-20190103010703-0002 PythonPi
app-20190103010650-0001 PythonPi
app-20190103003932-0000 PythonPi

(Sparkgm £ 2L Aiti(P

Address

192.168.1.110:42671

Memory per Executor

Cores

NN

Memory per Executor
1024.0 MB
1024.0 MB
1024.0 MB
1024.0 MB

State
ALIVE

Submitted Time

Submitted Time

2019/01/03 01:18:06
2019/01/03 01:07:03
2019/01/03 01:06:50
2019/01/03 00:39:32

Cores
2 (0 Used)

User

User

hadoop
hadoop
hadoop
hadoop

Memory

2.8 GB (0.0 B Used)

State

State

FINISHED
FINISHED
FINISHED
FINISHED

Duration

Duration
5s
6s
7s
9s



JHadoop YARNETHZE

(1) EEFFBITNMNHER

[rHadoop YARNEEHFE BEARIR TN, 75 Eftlyarn-clientakyarn-clusterff
HNET S 2 spark-submit

$ cd /usr/local/spark/

$ bin/spark-submit \

> --master yarn-client \

> /usr/local/spark/examples/src/main/python/pi.py

B17 )5, MRAEEShellrb & 25 H S RBIEEE, Wk K&

2019-01-03 01:34:40 INFO Client:54 -
client token: N/A
diagnostics: N/A
ApplicationMaster host: 192.168.1.110
ApplicationMaster RPC port: -1
queue: default
start time: 1546508073776
final status: UNDEFINED
tracking URL: http://Master:8088/proxy/application_ 1546504350361 0806/
user: hadoop

( Sparkgm £ fiti(Pythonhi) )



3.5.3 XFHHadoop YARNEIEZS

S 45 RhE 3 gs, A ELogs, FAidistdout, RIRfEAELEE, W FKE:

Application Metrics
Total Resource Preempted: <memory:0, vCores:0>
Total Number of Non-AM Containers Preempted: 0
Total Number of AM Containers Preempted: 0
Resource Preempted from Current Attempt: <memory:0, vCores:0>

Number of Non-AM Containers Preempted from Current Attempt: 0
Aggregate Resource Allocation: 107090 MB-seconds, 50 vcore-seconds

Aggregate Preempted Resource Allocation: 0 MB-seconds, 0 vcore-seconds

Show 20 - entries Search:
~ Started . Logs Nodes blacklisted Nodes blacklisted by
Attempt ID i~ N Node v o by the app E” the system <
appattempt 1546504350361 0006 000001 ThuJan 3 http://Slave:8042 jLogs || O 0
01:34:33
-0800
2019
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3.5.3 X AHadoop YARNEIH2E

(2) EEFHPIEITpyspark
9, 7] DL pysparkiZ 4 3% F YARNAE N SE RS PR 8% IR 227 |

$ bin/pyspark --master yarn

B iXHDFSHIMR H 3 T &£ — N README.md, R IfifEpysparkf
i A AT A IR )

>>> textFile = sc.textFile("hdfs://master:9000/README.md")
>>> textFile.count()

105

>>> textFile.first()

‘# Apache Spark’
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3.5.3 X FAHadoop YARNE

(3) AEERER

H P fEHadoop YARNEEEE FWeb 5t [ & & G N 181

http://master:8088/cluster

~ Cluster Cluster Metrics
About Apps Submitted Apps Pending Apps Running Apps Completed
NDEESL el 10 [ 0 10
oce Lates Cluster Nodes Metrics
Applications
NEW Active Nodes Decommissioning Nodes
NEW_SAVING 1 0
SUBMITTED > : =
ACCEPTED Scheduler Metrics
m Scheduler Type Scheduling Resource Type
EAILED Capacity Scheduler [memory-mb (unit=Mi), vcores]
KILLED Show 20 - entries
Scheduler
R D ~ e e o Apphcat\o{] Queue
Type ¢ 3
application_1546504350361_0010 hadoop PySparkShell SPARK default
application_1546504350361 0009 hadoop PythonPi SPARK default
application_1546504350361_0008 hadoop pi.py SPARK default
application_1546504350361_0007 hadoop pi.py SPARK default
application 1546504350361 0006 hadoop PythonPi SPARK default
application_1546504350361 0005 hadoop PythonPi SPARK default

(Sparkgm i Z:Aiti(Pythonkk) )

All Applications

Containers Running

Decommissioned Nodes

<memory:2048, vCores:1>

Memory Used

0B

(=)

Minimum Allocation

Application StartTime FinishTime
Priority ¢ & s

0 Thujan3 Thulan3
02:35:56  02:38:40
-0800 -0800
2019 2019

0 Thujan3 Thulan3
02:33:52  02:34:13
-0800 -0800
2019 2019

0 ThuJan3 Thujan3
02:32:13  02:32:44
-0800 -0800
2019 2019

0 Thujan3 Thulan3
02:31:06  02:31:32
-0800 -0800
2019 2019

0 Thujan3 Thulan3
01:34:33 01:34:54
-0800 -0800
2019 2019

0 ThuJan3 Thujan3
01:20:49  01:21:08
-0800 -0800
2019 2019

JBITRE

i

State <

FINISHED

FINISHED

FINISHED

FINISHED

FINISHED

FINISHED

Lost Nodes

<memory:8192, vCores:4>

FinalStatus

SUCCEEDED

SUCCEEDED

SUCCEEDED
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