Q/
%3%\ |

SparkF&Z &t

3.1 Spark fifiit

3.1.1 Spark &t

Spark B ¥ /1 3E F AN K 2240 52 H 438 (UC Berkeley) i) AMP 32562 (AMPLab, BL7E
PR RISELab) T 2009 4FFF & , f& 56 T N A7 115 09 KB A7 TS AE 42, m] ] T ) gt KR
Y AR R RS 23 B i AR . BF 98 N Bt Z i LS Hadoop MapReduce B T 4E ., /]
7N MapReduce ¥ F 3¢ B 20l % AR THEAE MV 15 2% 19 2% 2 HE 2R 2 AR50 e DLAR B, A e
M—TFF U AATTEEE T Spark B &7 B R M 2S5 A A AR T

Spark FEEA: Z W] JE THEZEPEIH , 0% 2 4% .0 3SR A 2= R SC. Spark T H
A% 0 2 & FH Hadoop MapReduce WY A, {H5E T 54 . Spark AOBC 5. 5 &4k
FOIFAT M, 32 AR FEAE LAAE 25 AR 22 B 2 Map Fil Reduce 22 [a) 98 /0 ) 1, 1Rt T 5 &
T g 218 7 L HLET 805 I AP, RLGE — i 77 2 SCHp A TAE 4. 2013 4, Spark JITA
Apache WAL #5500 H 5, FF 46 V6 &, BT E oA il e 2 19 R R RS H 2 — .

Apache Spark J& & REAR A7 X BCHE b B W75 31 0 — A2 B 51 28, S vp ) 3 55 42 {3t
T WA 15 17 3 3 Hadoop MapReduce #4145, Spark 35 H FHL A% 2% > B9 %
MLIib JHF R B E M 1 SQL (Spark SQL) |\ H F 5 SZ ) £ 38 22 B /% it 4 # (Structured
Streaming) L K FETE AL HLH) GraphX FE . a1 3-1 s,

32?:523? : Spaik Suaning BLa>] EZSiT
Datasets BEREALI MLIib GraphX
Spark#%.[Fl1Spark SQL 5 [#
’ Scala | | SQL ‘ ’Python| ] Java ‘ | R ‘

¥ 3-1 Spark FZH/5 APL#:1
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Spark HATANF 255 A

(1) IBITERE MR Spark HEZL LAk, o7 LAFE 4> M 24 CPU Fl N AF 58 U5 L 5 20R)
BAER G0 2 LA M IF AT 4 AL . F UK, Spark ¥ H A if) 1F 5048 8 8 A 1A T B K
(Directed Acyclic Graph, DAG) , $047 51 s HA Ak b @ 2 1+ L 4 i o vl LR SR 3
ZA TAELRRZ IR AT AT AR 55 . e Ah, i AT vl ) 25 SR A0 0 B8 A N A7 v O kel 2D
1/O) M K 42 i T 4k BE

(2) BEEHH . Spark £ £5{# [ Scala.Java.Python 1 R i& 5 #7492, 1500 API %
THA B T P 2 ek g 147 0 AR P L JF HoAT LUE i Spark Shell #4728 B A 92

(3) BAMEE . Spark ] DLW T 2R A0 TARAE 55 St T e 2 Fh e B0 =5 4% 0
1. G — 1 AP, A L AR R TAE A G TE— D91 % Nigty . HE.oH M (S0,
fn Spark SQL . Structured Streaming.MLIlib 1 GraphX 4§, A] Ll JC 4% #h 4% & 7€ [5] — > W
L 2 DA X B 2R I A

(4) ¥ RMSE . Spark L VE T HARE M IFATIHA LI % WA 2. ] Spark 7T A2
BUAT-if A5 22 Fh B0 R A 19 508 4 Apache Hadoop ., Cassandra, HBase, Hive, MongoDB, DA
45 Fh 5 RBEES: . Spark B DataFrame Reader 1 Writer ] DL & L) 37 357 HAb 045 TR
(I Apache Kafka,Kinesis,Azure Storage Al Amazon S3 %5)

3.1.2 Spark ZE#3i&it

Spark J&— 0 A7 R A0 FE 5 A AR AR BE AL & PR IE] TAE . 7EHR 1) Spark %
FEZ 0T, 752 T ff Spark 437 AL (9 BT AT 444, LA R 20 4 =2 1) 2 an i 3 [) T A i A5 19
Spark M2 17 22 WAL 55 AR HE 5 B 4% L0 H F2 T AT 55 SR 3 2 JF Driver iz f7 /RN AE 55 19 T
YE15 8 (Worker Node) , Hidr, B4~ TAE Y &L 09 T2 )7 04T 2% Executor 1 5 BARAE 55 9047 .
BEREAT AR AT LUE Spark FF (9 58 AT SRAS AT DR YARN S5 9% J5 45 FIAE AL

5 Hadoop MapReduce #H ., Spark % Ji] Executor B SR BAEW A 5w . — 2 F
Z KB PATIE 55 (Hadoop MapReduce % F B9 J& #F B2 45 A, i DT 55 W 8 sh R4 — 2
Executor H1) BlockManager 53t 23 rb 8] 45 5 A7 ) A A7 b, 24 60T 75 g, i) DL 3%
N BN L T %S HDFS 83X R G0 0840 1T 1/O JF8 . 7 4h AE 8 B A A il 7 5
N, 38 57 70 S B iE 32 22 77 ) BlockManager 77, N2 5 1/0 325 M E.

W& 3-2 iR . Spark W HREF AL — 4 Driver #2F . 1Z 2 ¥ 7 57 P8 Spark 8 LAY
AT #EAE . Driver F2)¥ i i SparkSession 1 [0 5 B 1 19 43 /i 414, €14 Spark 72 )% $447
7% Executor MAEFE LS Cluster Manager,

Spark Driver j& Spark L 2 5 B9 — 43 . 71 5¢ 3Lk SparkSession, Driver 27 54
BEEPLASE S L H K Executor(JVM) 12 1775 B IR (CPU . NAESE) 5 BT Spark #4E %
e DAGGHE AR IR 8T 55 53 K 3 Executor, Z3ECH S, Driver # H 5 Executor
HAE .

1E Spark 2.0 K H 5 iiA &, SparkSession i 4 fIf A 845 1/ (7] Spark #RYERI S — A O,
AALAL T Spark PLRTHY A E 45, 41 SparkContext, SQLContext, HiveContext, SparkConf
I StreamingContext 5%, iB i Spark S & 5, 55 Al . i 34> A H L 7T LURTEE JVM 38 17 i)
SR SCEE WU AR 4R NECHE IR 132 B D7 1) B SR oe s L LA AT Spark SQL £ ifi 45,
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Spark Driver

SparkSession
R —

/
OO0

Spark 1 FH Spark Executor

—

R

o0

OL Spark Executor
S

N

&

3-2  Spark #5817 5K
SERE R0 T NIBAT Spark W IR PP AL BT AE B BCBT IR . H AT, Spark 2
R4 28 0 A R TE A B AR L 20 ) 02 9B A M 57 AR A B AR Standalone, Apache Hadoop
YARN, Apache Mesos il Kubernetes,
T F MITRF Executor IBfT7EERE P9 TA/E T sl . Executor 5§ Driver #2715, Jf
ATHE TAET A EPATIES . ZERZECRES KT A4 S U21T— 1 Executor,

3.2 Spark ‘&% J B

3.2.1 %3 Spark

1. T % Spark

Spark AIFEF J5 W 3l (ol B3 45 3D T 2k, 16 R Al 10 R RS, T 2Kk ot & 3-3
Fis .

O ) &) https://spark.apache.org/downloads.html

APACHE

Spqu Download Libraries ¥ Documentation ¥ Examples Community ¥ Developers ~

Download Apache Spark™

1. Choose a Spark release: [ 3.30 (Jun 16 2022) V‘

2. Choose a package type: ‘ Pre-built for Apache Hadoop 3.3 and later v

3. Download Spark: spark-3.3.0-bin-hadoop3.tgz

4. Verify this release using the 3.3.0 signatures, checksums and project release KEYS by following these procedures.
Note that Spark 3 is pre-built with Scala 2.12 in general and Spark 3.2+ provides additional pre-built distribution with Scala 2.13.

Link with Spark

Spark artifacts are hosted in Maven Central. You can add a Maven dependency with the following coordinates:

[& 3-3 Spark T #% 7

AT EIUH 5, B0 388538 19 Spark WA, AR T Scala 2. 13. x WA, L,
X B3 T 3 Pre-built for Apache Hadoop 3. 3 and later, 7] LA B1R35 5 T 238

$ wget —c https://mirrors. tuna. tsinghua. edu. cn/apache/spark/spark — 3. 3. 0/spark — 3.3.0 —
bin — hadoop3 — scala2. 13. tgz
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2. ¥

D %% JDK

Spark BT BRI E Java I E R RGE T L% Java, AR S % 2.1, 2 TTHMHEN
7. BT E JAVA HOME SEEAS 5,40, FLEAE AT &t i iR 5,

$ export JAVA_HOME = ~ /jdk — 17

EE: AAARERE RN %7?fi(EF%’?‘%&J’.%‘ﬁAé‘JE&?éN/jdk—l?)

AR R SC PR 2,0 JAVA_HOME iR 8 W P A SR G E AR, "KET
P55 EE PATH BB 850, BRI 2% 2. 1. 2 TR C N E, dzf'%%/ﬁ:ﬁﬁﬁ‘ﬂ

2) % Spark

T HHY Spark FE4A6L 1%, T AR I8 75 20Kl 60 10 B AR 400 0 5 BLIC I B AR 24 FR L I
D PR AR i BB P H S Home, 388 AN 2407 1] 3% B AR .

$ tar — zxf ./Downloads/spark — 3.3.0 — bin — hadoop3 — scala2.13. tgz
$ mv ./spark — 3.3.0 — bin — hadoop3 — scala2.13 . /spark — 3.3.0

3) B Spark 42 %E
i 3-4 fros AT AR s, T LA B Spark fRAS SR & -

$ ./spark— 3.3.0/bin/spark — shell —— version

] ualB ./spark-3.3.0/bin/spark-shell --version
22/09/28 21 35 28 WARN Utils: Your hostname, o-VirtualBox resolves to a loopback address:
127.0.1.1; using 10.0.2.15 instead (on interface enpOs3)
22/09/28 21:35:28 WARN Utils: Set SPARK_LOCAL_IP if you need to bind to another address
Welcome to

I__ | I\l ]_/\\ version 3.3.0
/

Using Scala version 2.13.8, Openl]DK 64-Bit Server VM, 17.0.4.1
Branch HEAD

Compiled by user ubuntu on 2022-06-09T18:15:33Z

Revision f74867bddfbcdd4de8076db36851e88b15€66556

Url https://github.com/apache/spark

Type --help for more information.

Kl 3-4 & Spark A5 E
217 Spark B A9 E1FFE)T , QbR R o i RUE , 25 R E 3-5 TR,

$ ./spark—3.3.0/bin/run — example SparkPi 4 2> &1 | grep "Pi '

@o-VirtualBox: $ ./spark-3.3.0/bin/run-example SparkPi 4 2>&1 | grep "P1 "
is roughly 3 1427378568446422

Kl 3-5 iz47 Spark A B9 W T 1T

BLBA . PATBI RTINS A 2 s AT R I X BAE T T grep fir 7XT%JILHF
BT g CERAr A iy 2> &1 0T DK BT AT 145 B RS B BAR v FE ) 5 b, 5 0 H AR
JSRup %Jtﬂﬂ)‘:%) HAkdr 4 B S MD S % Linux MOESCR .
2R Spark &R & F WA A — 6] F 425,40, & F RDD API # Word Count, [ J& %
n f& 3t #2 5 SparkPi. % F DataFrame API 4 L A% % Text search VA B ML % 5 3] F 4] F 42
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Fo X ) F A2 5 69 R AR AL AL T examples/sre/main B £ F, 5 J #) F 42 5 3t Spark FF &
HAAKRG B,
3.2.2 Spark BEHR

Spark X FFZFEERA LB EITEARWEEMAEEF ., HTEHEHESSEN
A0 B IR (R DI # Spark Executor. 336 & W IRIE KD , BT LA Spark A] DL & 75 —
AT B RS, U0 Apache Hadoop YARN Hl Kubernetes, 3f B 7] DLFEAR R AU A =0T

g Zﬁi
q\ *“1111

Local Mz B AR MR R, % H FARMIF & 5838, Standalone # 2 f# F Spark #EZE H 7
ROGEIRVE A FEIR S5, v DAl a7 3B 35 3] — DN b, £ Spark on YARN/Kubernetes/
Mesos B H, Spark 1 T2 77 JT 5 28 1Y 25 B 58 U5, b AH W 1 9% 80487 B IR 45 A% B 93 R 2
% 3-1 i T RS Oy

%31 Spark MEAR

il b Spark Driver Spark Executor Cluster Manager
Local HA VM BT, B35 8 | 5 Driver MR 1Y JVM [l — & W45
A R S 3 3
R 4~ Executor A H M | % # 1 W 1L — F Hl Spark
Standalone SERE AT —
M JVM Master
YARN ) Container on YARN’s Resource Manager
, BPHL AR R —E 5 o
(client) NodeManager Application Master
YARN
Application Master ElS ElS
(cluster)
Kubernetes iz 17 F Kubernetes pod AT AEHDH pod Kubernetes Master
Mesos Framework Scheduler Mesos Agent Mesos Master

3.3 [id¥ Spark Vj[n] HDFS 48 7

Spark A LA Sz A L 0T LS Hadoop Bt & ff 1. 3 % % &0 F » Spark 3% F Hadoop
HDFS 9 i 25485 R R b A S 5085 45 . Spark AT LA Hadoop HDFS [n] i %42 % fifi /i
Spark 7] LA B £ ffi H] HDFS £7 BC8cH .

Spark 1i[n] HDFS 4 I8 . & 250 AN M IR 55 . MR FE N A 10 52 8k AR T4 43
Hadoop 14 %38 & i f& . E 3411 W 4515 2 % Hadoop H F %ﬂﬁdz,ﬁdmkﬁaé’ﬁﬂ

3.3.1 Hadoop ZE

1. Hadoop T &

Hadoop i &ATRRASZ 3. 3.4, ML 3. 2. x BiUA 3. 3. x JRA ZHF ARM 7]“*@ it
Java 11/17 B2 ¥ 2. HIBE T Guava tL 1 HUA w28 % 7] 8, Hadoop AT DL i B 7
W3 T 4% AT ASE B BEIR T4k, Wl 3-6 Fr s, %R 2 So 0k BEA T i )

$ tar — zxf ./Downloads/hadoop — 3.3.4.tar.gz
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1 o@o-VirtualBox: ~ Q = = o *

o@o-VirtualBox: $ wget -c -nv -P ./Downloads https://mirrors.nju.edu.cn/apache/hadoop
/common /hadoop-3.3.4/hadoop-3.3.4.tar.gz

2022-09-29 12:00:31 URL:https://mirrors.nju.edu.cn/apache/hadoop/common/hadoop-3.3.4/h
adoop-3.3.4.tar.gz [695457782/695457782] -> "./Downloads/hadoop-3.3.4.tar.gz" [1]
o@o-VirtualBox: $ tar -zxf ./Downloads/hadoop-3.3.4.tar.gz

irtualBox:-$ ls ./hadoop-3.3.4/

NOTICE-binary README.txt
LICENSE-binary LICENSE.txt NOTICE.txt

o@o-VirtualBox:-$

K 3-6 Hadoop F#id

2. Hadoop A X EE

D HRA R 5L

(1) Hadoop & H#E CATT g0 (P73 A0 5 E AR T Java ,SSH 4, WA P & 2% Java, %
B Java FIEARE L K F Hadoop A B :

$ export JAVA HOME = ~ /jdk — 17
$ . /hadoop — 3. 3. 4/bin/hadoop version

L BA . Hadoop 3. 3.4 N5 Java 17, BIE'E J7 X4, Hadoop 3. 3. x AR E 4
¥ Java 8/Java 11, Hadoop 3. 0. x ~ 3. 2. x {UZFF Java 8,
(2) 2% SSH.:

$ sudo apt — get install ssh
$ sudo apt — get install pdsh

(3) Hadoop f#i F§ SSH % i}, %4 #£ 4t i A S0 59 Ao, K I 75 2R E N 0% & 3
(LK 3-7)

$ ssh—keygen —trsa —P'' —f ~/.ssh/id rsa
$ cat ~/.ssh/id _rsa.pub >> ~/.ssh/authorized keys
$ chmod 0600 ~/.ssh/authorized keys

o@o-VirtualBox: $ ssh-keygen -t rsa -P '' -f ~/.ssh/id_rsa

Generating public/private rsa key pair.

Your identification has been saved in /home/o/.ssh/id_rsa

Your public key has been saved in /home/o/.ssh/id_rsa.pub

The key fingerprint is:

SHA256:wbgz /tdOhIbyWV5111di1E+YtCyCGOaEBRKUtQKaRpDM4 o@o-VirtualBox

The key's randomart image is:

+---[RSA 3072]----+

= .oon.io0l & L

|oo 0. ++.+ ++0..=|

| E= oio= .oit.=.]

et ++0 |

+ So =.0 |
I
I
I
I

I
|
I
|
I
I
+

i
'
'
'
—
w
=
=
[
[
(=]
—
'
'
'
'
'
+

$ cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys
: $ chmod 0600 ~/.ssh/authorized keys

[ 3-7 i SSH % & 5
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2) Phor A lic B
(1) B8 Hadoop Bt & XA EA Bk E . B iLisiims

$ gedit . /hadoop — 3. 3. 4/etc/hadoop/hadoop - env. sh

TG T H P A JAVA HOME 128 HIEMp9 2, AR mE 3-8 irx.

52 # The java implementation to use. By default, this environment
53 # variable is REQUIRED on ALL platforms except 0S X!
54 export JAVA_HOME=JR[:|$H¥|

# 3-8 ['® JAVA HOME 38575 &

B % %P ixE JAVA HOME R3E L F 5, e R ARG KR E X H +45 JAVA
HOME 3% % €& & , A8 4 & 3 Hadoop B, 174 #H 4 “ERROR: JAVA_HOME is not set
and could not be found”,

B % . Hadoop 3. 3. x i hadoop-env. sh H1 15 i ) ]AVA_H()ME FREE AR 5 M A 2
AGH I JAVA_HOME PhE348 XA Be i 19 H 24+ 4

(2) 1 2t Hadoop it & X 4 etc/hadoop/ core-site. xml, WE BN RS, R B
W

< configuration >
< property >
< name > fs. defaultFS </name >
<——1 default HDFS server URL, TR #E LRk ——>
< value> hdfs://localhost:9000 </value >
</property >

</configuration >

(3) Bk Bt & S etc/hadoop/hdfs-site, xml, 1% & ZRIA B9 SC 4 B A 8 & %, 7~
mr .

< configuration>
< property >
< name > dfs. replication </name >
<value>1</value>
</property >
< property >
< name > dfs. namenode. name. dir </name >
<value> file:/home/o/hadoop — 3. 3. 4/tmp/dfs/name </value >
</property >
< property >
< name > dfs. datanode. data. dir </name >
<value> file:/home/o/hadoop — 3. 3. 4/tmp/dfs/data </value >
</property >

</configuration >

WA 1EO 7 B L Hadoop 23l T Il I H 53¢ 47 i# 44 7 i 55 L 8080 A 55 19 i 1 SC
PF S BRI B SCPE A7 OB A2 2 R S8 /tmp H Sk o 8848 F B9 SCPFAE Linux R 408 R B Al
AE 2 i B, 5 B namenode J3 3 28 M. @ BOR % I H SR AE 20 R 28 A 3T B
BEAE

71
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3. BE

D RGP IR

A H] HDFES iz 55 0, 5 24 XA SO R g8, M an T fir & 2647 4% =040, O 25 R 4%
KA TE L -

$ . /hadoop — 3. 3.4/bin/hdfs namenode — format

1% AL BT G & “successfully formatted” R F24E , AN1E 3-9 s,
EFE: IHREBRIXUNRNEZERAWBAUERHIT—KR, AEER N REXXIL; F
meRKELSEL,

T.1-1004440082328

2022-09-29 18:18:02,394 INFO common.Storage: Storage directory /tmp/hado
successfully formatted.

2022-09-29 18:18:02,420 INFO namenode.FSImageFormatProtobuf: Saving imag
fs/name/current/fsimage.ckpt_0000000000000000000 using no compression
2022-09-29 18:18:02,483 INFO namenode.FSImageFormatProtobuf: Image file
/current/fsimage.ckpt_0000000000000000000 of size 396 bytes saved in 0 s
2022-09-29 18:18:02,503 INFO namenode.NNStorageRetentionManager: Going t

il

 3-9  HDFS #% Ak D $2 75 £ 8

2) Ja 3 HDFS

AT A4, J8 3 HDFS:

$ ./hadoop - 3.3.4/sbin/start — dfs. sh

EE: WA 4L T sbin Bk, mAA& bin BETF,

EHIEshE, °l LA ¥ NameNode, DataNode 55 IR & #F #2, t o] a8 i w0 58 2% 2 3
NameNode 5% DataNode FJAH %15 B, A& 3-10 fr7x . NameNode B 2N Web IR 55 ik
J&: http://localhost: 9870/,

o@o-VirtualBox: $ ./hadoop-3.3.4/sbin/start-dfs.sh
Starting namenodes on [localhost]

Starting datanodes

Starting secondary namenodes [o-VirtualBox]
o@o-VirtualBox: $ ./jdk-17/bin/jps

33718 NameNode

35542 Jps

34088 SecondaryNameNode

33883 DataNode

An\lir¥nalBave-< I

@ O D localhost:9870/dfshealth.html#tab-overview Tk d

adoo Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities ~
Hadoop d e Vol il f g I

Overview ‘localhost:9000' (vactive)

Started: Thu Sep 29 18:29:57 +0800 2022

Version: 3.3.4, ra585a73c3e02ac62350c136643a5e7f6095a3dbb
Compiled: Fri Jul 29 20:32:00 +0800 2022 by stevel from branch-3.3.4
Cluster ID: CID-c6316534-163b-4fd0-9f77-26a6173ff53c

Block Pool ID: BP-1893808713-127.0.1.1-1664446682328

El 3-10 Wi HDFS iR %5
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4. HDFS #1E
W 3-11 Fros AT a0 8 B 5t BE SO BT F A RS RS MS LML F HDFS
PefE, BARW 2% HDFS H P T R Ao T .

$ . /hadoop — 3.3.4/bin/hdfs dfs —mkdir - p /user/o/input

$ . /hadoop — 3.3.4/bin/hdfs dfs — put ./hadoop — 3. 3.4/etc/hadoop/ * . xml input

$ . /hadoop — 3.3.4/bin/hadoop jar ./hadoop — 3. 3. 4/share/hadoop/mapreduce/hadoop — mapreduce
— examples — 3. 3. 4. jar grep input output 'dfs[a—=z. ]+

$ . /hadoop — 3.3.4/bin/hdfs dfs — cat output/ *

«: $ ./hadoop-3.3.4/bin/hdfs dfs -mkdir -p /user/o/input
:$ ./hadoop-3.3.4/bin/hdfs dfs -put ./hadoop-3.3.4/etc/hadoop/*.xml input
irtu :~S /hadoop 3.3.4/bin/hadoop ]ar ./hadoop-3.3.4/share/hadoop/mapreduce/hadoop- ml

apreduce examples-3.3.4.jar grep input output 'dfs[a-z.]+'
2022-09-29 21:56:10,697 INFO impl.MetricsConfig: Loaded properties from hadoop-metrics2.proper
ties
2022-09-29 21:56:10,812 INFO impl.MetricsSystemImpl: Scheduled Metric snapshot period at 10 se
cond(s)

® 3-11 HDFS #:/Ewm4
5. =1 HDFS R &
WA B, ) A $AT BAS i 4 455 1F HDES 55 -

$ . /hadoop - 3.3.4/sbin/stop — dfs. sh

3.3.2 Fg & Spark i8] HDFS

T T8 A Spark 236 2 440 % Hadoop A1 ¢ WK AL, T DX B G 2 i
FEERTCE B WT B 45 ) HDFS w pg %% . ani&l 3-12 /s, Ja 8h Spark shell )ﬁa?’fﬁ@ﬁ%
B hoingk HDES i Sk GERA AR HDFS IR % € 28 30, H U8 E D

val xml2 = sc.textFile("hdfs://localhost:9000/user/o/input/core — site.xml")
xml2. take(5)

BB . Spark XA SCHF S HDFS SCHE9 15 1R 7 12 & —8hy . HDFS 42 LA hdfs: //”
B 5 A Ml ST U LA file s / /7B o G0 2R R 45 W 7 1) IR 350, D0 SR DA 2 A 1 S

3.4 {§i}ll Spark shell

Spark shell &— 32 8 7 X EHE 04 T B, /2 Spark API %3] #1355, 6145 Scala(fE
JVM iz f1) M Python kR,

3.4.1 33 Spark shell

i AN 4, J8 3l Spark shell;

# Scala &

$ . /spark — 3.3.0/bin/spark — shell
# Python ¥ B

$ . /spark — 3.3.0/bin/pyspark

Scala fRAS$2 4t Scala 22 H. shell, 7] UL H 4% 04T Scala LA (Z WL 2 TIA XN .
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Mm o@o-VirtualBox: ~/spark-3.3.0 Q = = o X

./bin/spark-shell
22/09/29 23 52 34 WARN Ut\ls Your hostname, o-VirtualBox resolves to a loopback address: 127.0.1.1; using 10.0.2.1
5 instead (on interface enp0s3)
22/09/29 23:52:34 WARN Utils: Set SPARK_LOCAL_IP if you need to bind to another address
Setting default log level to "WARN".
To adjust logging level use sc.setlLoglevel(newLevel). For SparkR, use setLoglLevel(newLevel).
Welcome to

I /7_
NN
I IF LN ) / /\_\ version 3.3.0

Using Scala version 2.13.8 (OpenJDK 64-Bit Server VM, Java 17.0.4.1)

Type in expressions to have them evaluated.

Type :help for more information.

22/09/29 23:52:38 WARN NativeCodelLoader: Unable to load native-hadoop library for your platform... using builtin-ja
va classes where applicable

Spark context Web UI available at http://10.0.2.15:4040

Spark context available as 'sc' (master = local[*], app id = local-1664466759340).

Spark session available as 'spark'.

val xml2 = sc. textFlle( hdfs //localhost 9000/user fo/input/core-site.xml")
val 200 ng] = hdfs://localhost:9000/user /o/input/core-site.xml MapPartitionsRDD[1] a
t textFile at <console> i

xmlz take(S)

val ing] = Array(<?xml version="1.0" encoding="UTF-8"?>, <?xml-stylesheet type="text/xsl" href="conf
1gurat10n xsl*" ’> <!- " Licensed under the Apache License, Version 2.0 (the "License");", " you may not use thi
s file except in compl\an(e with the License.")

%l 3-12  Spark shell #iJi[n] HDFS 34

PLR LA Scala #855 (FiiA<) 1) Spark shell i 41
3.4.2 {#H Spark shell

Spark ) F B G2 FR A FHE 4R (Dataset) 94340 BRI E G . BORAETT DI A M
S \Hadoop Input Formats (Ul HDFS SC4) A & , -t ml 8 1o 5 e 0l 5040 4 ok ) 2 .

Spark shell J& 2t , 201 Spark 385 (context) LL % 23 i (Session) %t 4 . 7] B 4 Fi F
Jo SE B S A B A L

7 Spark shell HIE SCARRE I 2 B ST E AT ZS, AT RS ARUR 18 1 4 2 Cii A i
LU FR ., TR E R, BT a2 5 A G SRR 1 R

scala> val textFile = spark. read. textFile("README. nd")

val textFile: org. apache. spark. sql. Dataset[String] = [value: string]

scala> textFile. first()

val resO: String = # Apache Spark

EFE: “scala>”s2 Scala Spark shell 18 =&, R 2 WMA R

FE . Spark X AEEME . ¥ RDD M5, 5 #47 RDD Zjﬂ/lf (Action) i &1} . A H
TE fiih 8 % B4 B B TN AR e 5 A — R AVERAE . DR RIS AR — AN AE AR 00 SR TR 2
WA 2 OB A5 AR/ N A RS L nE 3-13 s,

B 4R 19 5% e (Transformation) Mg 1F W] M T 8 &2 22 19 3F 5, $hotr i & K &5 R

K 3-14 Fros o BAAS A0 E

/1 Bt AL E " Spark" I AT AL :
scala> textFile. filter(line => line.contains("Spark")).count()

/7 B AR AT AL A A K
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val textFile2 = sc.textFile("README.md2")
val : org.apache.spark.rdd.RDD[String] = README.md2 MapPartitionsRDD[4] at textFi
le at <console>:1

textFile2.take(5)
org.apache.hadoop.mapred.InvalidInputException: Input path does not exist: file:/home/o/sp
ark-3.3.0/README.md2
at org.apache.hadoop.mapred.FileInputFormat.singleThreadedListStatus(FileInputFormat. jav

Pl 3-13  Spark 3l ff 2 AF fih 2 52 PRt 5

scala> textFile.map(line => line.split(" ").size)
.reduce((a, b) => if (a>b) a else b)
/1 REG 22 45 F Word Count
scala > val wordCounts = textFile. flatMap(
line => line.split("[ ,.]+")).groupByKey(identity).count().collect()

textFile.filter(line => line.contains("Spark")).count()
val : Long = 20

textFile.map(line => line.split(" ").size).reduce((a, b) == if (a > b) a else b)
val : Int = 16

val wordCounts = textFile.flatMap(line => line.split("[ ,.]+")).groupByKey(identity
).count().collect()
val : Array[(string, Long)] = Array(([!'[PySpark,1), (online,1), (graphs,1), (dis
tributions,1), (API,1), (com/apache/spark/actions/workflows/build_and_test,2), (["Building
,1), (documentation,4), (thread,1), (count(),2), (abbreviated,1), (' "bash,6), (overview,1
), (rich,1), (set,2), (-DskipTests,1), (name,1), (workloads,1), (["Specifying,1), (org/con
tributing,1), (stream,1), (run:,1), (not,1), (programs,3), (tests,2), (instructions,1), (w
ili,1), ([run,1), (particular,2), (must,1), (using,3), (you,4), (MLLlib,1), (variable,1), (
Note,1), (core,1), (protocols,1), (shields,1), (guidance,2), (shell:,2), (can,6), (html#sp
ecifying-the-hadoop-version-and-enabling-yarn),1), (*,4), ([building,1), (configure,1), (f
or,13), (README,1), (Interactive,2), ( " “python,1),...

Pl 3-14  ShAT Bl 5% e A0 Sl 1

3.4.3 iR H Scala Spark shell

TE Spark shell A7 quit”m 4 (M5 R q”) I G 8 Cirl +-D B H .

scala> :quit

3.4.4 Spark shell & BiZIn

Jii ) Spark shell B, fff H] “—help” (8 “-h™) $E I, AT 4] i} shell fir 2 3% 5 (S 80, W
Kl 3-15 frs . AT .

(1) “—master” F] T 48 & i% #1055 4 o ik CBRIA A AR AR 2, “local % 7).

(2) “~deploy-mode” }l 748 & % F I A s 20 BRI clienv) .

(3) “—conf” I T B HH S JC & 11 CAan 4 77 11 2K L Shuffle 73 X A5 .

(1) “—jars” T 5 AMKHBY jar 6155,

&I BAR I 75 2% Spark H P T,
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o@o-VirtualBox: S ./bin/spark-shell --help
Usage: ./bin/spark-shell [options]

Scala REPL options:

-1 <file> preload <file>, enforcing line-by-line interpretation
Options:
--master MASTER_URL spark://host:port, mesos://host:port, yarn,

k8s://https://host:port, or local (Default: local[*]).

--deploy-mode DEPLOY_MODE Whether to launch the driver program locally ("client") or
on one of the worker machines inside the cluster ("cluster")
(Default: client).

--class CLASS_NAME Your application's main class (for Java / Scala apps).
--name NAME A name of your application.
--jars JARS Comma-separated list of jars to include on the driver
and executor classpaths.
- -packages Comma-separated list of maven coordinates of jars to include

on the driver and executor classpaths. Will search the local
maven repo, then maven central and any additional remote
repositories given by --repositories. The format for the
coordinates should be groupId:artifactId:version.

--exclude-packages Comma-separated list of groupId:artifactId, to exclude while
resolving the dependencies provided in --packages to avoid
dependency conflicts.

--repositories Comma-separated list of additional remote repositories to
search for the maven coordinates given with --packages.

--py-files PY_FILES Comma-separated list of .zip, .egg, or .py files to place
on the PYTHONPATH for Python apps.

--files FILES Comma-separated list of files to be placed in the working

directory of each executor. File paths of these files

in executors can be accessed via SparkFiles.get(fileName).
--archives ARCHIVES Comma-separated list of archives to be extracted into the

working directory of each executor.

--conf, -c PROP=VALUE Arbitrary Spark configuration property.
--properties-file FILE Path to a file from which to load extra properties. If not
specified, this will look for conf/spark-defaults.conf.

[ 3-15  Spark shell 44> 2& 3

3.5 Spark RN

AAHET Scala g #2185 F #E17 Spark N IF & . B, Fr e 4 05 &3R5 £ 45 &
Spark Y Scala JF & W 5%, & a5 247 T. 5 | IDE 85,

3.5.1 SBT

SBT 4 Fk 2 Simple Build Tool, /& Scala,Java ¥ # T. H, 5 Maven B{ Gradle 25,
SBT #K#i T Java 8(1. 8) B LA A,

HH M LT R os setup(ZH 2. 1.2 WA RNE) . AU Linux
WS R) SBT WY a2 3 A& I 2 .

1. &% SBT

(1) AT 2 E 7 Pk (ol 58 45 M ) 2 5 6 18 9 FRE AR 19 SBT #E47 T 2k, Y HT LA 2
SBT 1.7. 2. 588 T A S W 3-16 s,

YERA . B R 4% A5 R A, g iUl R T S 2% (wge) “-c”HET ;. S T 45 H Al R k2146
BEAR (R “-P7IE 5D |

Ubuntu 0] DT 808 600 22 %6 s AR 2 20k . BARTE S B GBI RE

(2) SBT i T Java 5. T TR Z R RAEC L3 Java, L FF SBT 1. 7.2 [ Java
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53EZ  SparkFFaEht

1 o@o-VirtualBox: ~ Q = = o x

irtual : $ wget -c -nv -P ./Downloads/ https://github.com/sbt/sbt/releases/
download/vl 7 2/sbt 1.7.2.tgz
C ox: § tar -zxf ./Downloads/sbt-1.7.2.tgz -C ./scala-2.13.8

K 3-16 SBT HIBI1% T #k
RRAS AL 811,17 8. N 85 U W TR 4 6 R A7 i s
$ tar — zxf ./Downloads/sbt—1.7.2.tgz —C ./scala—2.13.8
AT DR S SE PR 22, 8 SBT iS4 R4 (X & PATH M5, BAKT &% 2. 1.2 75
HIAH N 25
(3) WP 3-17 J9i7R 247 sbt shell fir % GE# R Java Z4EH) . & F SBT A(FE -

$ ./scala—2.13.8/sbt/bin/sbt -- version

@o-VirtualBox: $ export PATH=~/jdk-17/bin/:S$PATH

i ox: $ ./scala-2.13.8/sbt/bin/sbt --version
sbt version in this project: 1.7.2
sbt script version: 1.7.2

@o-VirtualBox:-$

& 3-17 £ F SBT A5 E

: £ SBT RZRFEF, T A4 A help 44 & & SBT shell 8548 £ 44, 1& A exit
A léﬁ SBT shell,
2. SBT 1§ A 7R~ i
1) fe/y SBT #4 g
e/ SBT A4 g fifi FH R IA B 8 AN A5 22— A2 19 SBT U, BTEE Y build. sbt TGN

$ mkdir ./scala — examples
$ cd ./scala— examples

$ touch build. sbt £ @)Eas Y SBT S

) 53 SBT shell
WE 3-18 s, i3 11454 g 3 SBT shell,

o@o-VirtualBox: $ ~/scala-2.13.8/sbt/bin/sbt

[info] Updated file /home/o/sbt-examples/project/build.properties: set sbt.version to 1.7.2
[info] welcome to sbt 1.7.2 (Eclipse Adoptium Java 17.0.4.1)

[info] loading project definition from /home/o/sbt-examples/project

[info] loading settings for project sbt-examples from build.sbt ...

[info] set current project to sbt-examples (in build file:/home/o/sbt-examples/)

[info] sbt server started at local:///home/o/.sbt/1.0/server/20d95e41802ca7b98a61/sock
[info] started sbt server

sbt:sbt-examples

K 3-18 J33h SBT shell
3) YaiE
Ja 3l SBT i 4 s fr45 R 3-19 E?m,TUE@JﬁwWJJE’J%E/ﬂHM
SBT shell 37+ B Bf 4 335 45 20, B 7 A4& AR5 1% [A] sk 47 4 155, 42 47 45 R an & 3-20
7N,
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sbt: sbt examples> compile
[success 5] Total time: 0 s, completed Oct 7, 2022, 5:07:24 PM

Kl 3-19 SBT %%

sbt:sbt-examples> ~compile

[success] Total time: 0 s, completed Oct 7, 2022, 5:07:35 PM
[info] 1. Monitoring source files for sbt-examples/compile...
lLinfo] Press <enter> to interrupt or '?' for more options.

& 3-20 BV g i A6 =X

3. {EF SBT shell #1715
D 45 W H Scala {415
I SBT & T /5 19 H 5458, I 20 5 IR A8 S (Hello. scala) .

$ mkdir —p ./src/main/scala/example
$ gedit ./src/main/scala/example/Hello. scala

T IR S0 (Hello. scala) F%6 A U0 T = HIACHS .

package example
object Hello {
def main(args: Array[String]): Unit = {
println("Hello")
println("Welcome to Wenzhou University!'")
println("Welcome to AI School,Wenzhou University!")

}
2) ik H
iz47 SBT shell # compile ay4, %300 5 #E 47 4 13 GBI B 4033 . a0 & 3-21 s,

sbt:sbt-examples> compile Hello.scala

[info] compiling 1 Scala source to /home/o/sbt-examples/targq Open ~ | [7 ~/sbt-examples/src/mai.. Save = = ‘g
https://repol.maven.org/maven2/org/scala-sbt/compiler-bridge | —

100.0% [#am#unnan] 52.9 KiB (27.4 KiB / s) 1 package example
[info] Non-compiled module 'compiler-bridge 2.12' for Scala 3 *
[info] Compilation completed in 8.229s. object Hello { X

<<] Total time: 12 s, completed Oct 7, 2022, 5:33:24 P def main(args: Array[s“”‘g]) unit = {

sbt:sbt-examples- ~compile println("H ")
[ <] Total time: 0 s, completed Oct 7, 2022, 5:35:57 PM printin("y ")
[1nfo] 1. Monitoring source files for sbt- examples/complle println("y ou University!")
[info] Press <enter> to interrupt or '?' for more options| °
[info] Build triggered by /home/o/sbt-examples/src/main/scaly ~
'compile’. 10|

[info] compiling 1 Scala source to /home/o/sbt-examples/targq
success] Total time: © s, completed Oct 7, 2022, 5:37:25 PM
[info] 2. Monitoring source files for sbt-examples/compile..
Llinfo] Press <enter> to interrupt or '?' for more options

& 3-21  ZwixuiH

R PR A R, WR IR R R 7 BT 8 o R FEdn i .
3) BT
iz 47 SBT shell 1 run a4 . TR NI HE , WA 3-22 Fros,

sbt:sbt-examples> run

[info] running example.Hello

Hello

Welcome to Wenzhou University!

Welcome to AI School, Wenzhou University!

[success] Total time: 0 s, completed Oct 7, 2022, 5:43:53 PM

& 3-22 Uizt




4) I EE‘@&E
(1) 847 SBT shell 19 set 4y
mr.

sbt:sbt — examples > set ThisBuild / scalaVersion
sbt: sbt — examples > scalaVersion

»&Eiﬁﬁ}ﬁzﬁ{nlu’@
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25 BN K 3-23 . 1SS

:= "2.13.8"
# WEBRE

[Ebt:sbt-examples> set ThisBuild / scalaVersion := "2.13.8"

[info] Defining ThisBuild / scalaVersion

[info] The new value will be used by Compile / bspBuildTarget, Compile / dependencyTreeCros
lsProjectId and 50 others.

[info] Run “last® for details.

[info] Reapplying settings...

[info] set current project to sbt-examples (in build file:/home/o/sbt-examples/)
isbt:sbt-examples> scalaVersion

[info] 2.13.8

3-23  MHEAS R

AT

(2) 847 B HEIRE PR S

SBT shell B session save W E A B A E] build.

sbt LR

sbt:sbt — exanples > session save
(3) 4% build. sbt 3OO, X350 H k17
$ gedit . /build. sbt
XMNESEWT .

// project version

4 B B RRAS | S A 5 A R A

"0.1.0"

"2.13.8"

ThisBuild / organization : = "cn.edu. wzu. example"
in file("."))

ThisBuild / version : =
ThisBuild / scalaVersion : =

lazy val hello = (project
. settings(
// project name
"Hello",
// project dependency

name : =

)

libraryDependencies += "org.scalatest" % % "scalatest" % "3.2.7" % Test,

)

(4) 3547 SBT shell B reload 4> BN 28 P E B 5 BT H AN 3-24 o,
sbt:sbt-examples> reload
[info] welcome to sbt 1.7.2 (Eclipse Adoptium Java 17.0.4.1)
[info] loading project definition from /home/o/sbt-examples/project
[info] loading settings for project hello from build.sbt ...
[info] set current project to Hello (in build file:/home/o/sbt-examples/)
sbt:Hello
Pl 3-24  FFMEBH
ERE: BN A G SBT shell 9 FH L AT R(EHBEHAE 5).,

(5) 7E SBT shell 134T exit 54, 85F% Ctrl+D 415 8B .

sbt:sbt — examples > exit

4. {EF SBT ¥J# Spark KL 2 FF

H Spark APT %5 Y4t <7 B HIFE R . 7T LA SBT # 2,

T, T IR SBT 4 el H sk 45 10 SR A ZE AR W (% H 5f, IF 5 IRACRS SO, i, A g —
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4~ Simple Spark App Wi H , H: H 4500 F .

$ find .

./build. sbt

. /src

. /src/main

. /src/main/scala

. /src/main/scala/SimpleSparkApp. scala

1845 SimpleSparkApp. scala N E R BIANT .

/ *x%

* SimpleSparkApp. scala
M

* (@author Rujun Cao

* (@date 2022/10/00
*/

package cn. edu. wzu. SparkExample

import org. apache. spark. sql. SparkSession
// This example illustrates Spark session / Dataset
// Counting the number of lines with 's'or 't'
object SimpleSparkApp {

def main(args: Array[String]): Unit = {

// A file from command — line, or default = "README.md"
val logFile = if (args.length > 0) args(0) else "README. md"
val spark = SparkSession.builder

. appName("Simple Spark Application").getOrCreate()
val logData = spark.read. textFile(logFile).cache()
val numSs = logData.filter(line => line.contains("s")).count()
val numTs = logData.filter(line => line.contains("t")).count()
println(s"Lines with s: $ numSs, Lines with t: $ numTs")
spark. stop()

}
FEE S build. sbt BN 2R 640 F

name : = "Simple Spark Project"
version : = "0.1.0"
scalaVersion : = "2.13.8"

)

libraryDependencies += "org.apache. spark" % % "spark-sql" % "3.3.0"

B AT 5 2549 XN 25 I ] SBT &7 #7476 .

$ ~/scala—2.13.8/sbt/bin/sbt package

AL FE SBT 23 F ) T #OM SR . ) IRIT R 75 BT 4R A A5 2, T 400 (6]
TR, S 2L T FE A X B, AT 8 G » &5 success B8 FHE . a0 RIS A
e AR $2 /5 5 B T I UG R IR S %6 AT AL

WRA . SBT 2741 60 id f i B 45 K. /target/scala-2. xx,

FT 4256 WS BIRDRE I 72 7 32 58 45 Spark $hU47, I I&T 3-25 FiR

$ ../bin/spark - submit ./target/scala — 2. 13/simple — spark — project 2.13 - 0.1.0.jar ../
README. md



81
$3E Spark?—“k?‘i%ﬁh“\

o@o-VirtualBox: $ ../bin/spark-submit ./target/scala-2.13/
simple-spark-project_2.13-0.1.0.jar ../README.md 2>&1 | grep "Lines "

with s: 63, with t: 60
o@o-VirtualBox: 3

3-25  ATITHEEF

FEFF AT o AT LLAE R I8 47 5 2R (] 7 R P A0 25 SR 2L T I8 3-25 A9 " Lines with ...,
LB XA R AR ] LB A scalac EAT 4 0F T AL . ANXE T BIA )R]
DA IR T A4 iy 2>

$ ~/scala — 2. 13.8/bin/scalac - classpath ../jars/spark — core_2.13 — 3. 3.0. jar:../jars/
scala — library — 2. 13. 8. jar:../jars/spark — sql 2. 13 - 3. 3. 0. jar ./src/main/scala/
SimpleSparkApp. scala - d SimpleSparkProj. jar

5. {5 SBT R1RAR &5

i SBT 22 A 3l N AR, BN H B J7 I 55 # kb . iy 77 9 2 2 U BRA Y
BTSN B B S AT DL P AR B B

H R G E, T2 e SBT BY-& L & S0 repositories, % SCH L F ~/. sbt H %
(R H s 2R B S A 7E I 75 20 )

$ gedit ~/.sbt/repositories
HNESHZWT .

[repositories]
local
2 WEHENERECRE

huaweicloud — maven: https://repo. huaweicloud. com/repository/maven/

BB 6 2 M bt 55 0T DL 2 $R A0 R T K],
3.5.2 IntelliJ] IDEA

Intelli] IDEA JZ& i JetBrains 81 & (1) 4 i HF & 1 5% (Integrated Development Environment,
IDE) , HAt X i)t (Community) 42 3£ T Apache v2 ¥ 0] Pp B9 FF IR A . Intelli] B8 TiF 2 H
H T HGHE SBD . AT LIRS AL H ,

1. &% IntelliJ IDEA

A 7E JetBrains B 7 M F 3k Intelli] IDEA #FIX . 25 #4740 . % % . Ubuntu
FH P AT DL 3 #2E es (Software Center) FLEEER V&%, 236 L dn &l 3-26 Bk .

BAA: Intelli] IDEA # & L (Educational) J& & % 2 £F 8 # Ui 42 4k 64 46 2% FE A B
(Ultimate) , 2# A= sl UM 2 o] AR 4 75 B

2. &% Scala G

Ji 8 IDEA J& , ¥ #8484 5T 1 (Plugins Tab) , 76 0] 46 74 81 % th 3 8 Scala J& (AR &
5y Scala, 52 0] LUHAE RHEH 2 , iy Install #2401, Q& 3-27 FiR .

W3 o G AR /R S IDE,
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@ Explore @ Installed < Updates®

Q IntelliJ|

1J IDEA Educational

IntelliJ IDEA Educational Edition
- LB . 6 & &

L8 B 8 &

IDEA Ultimate - F .
Capable & Ergonomic Java IDE for Enterprise, Web & Mobile Development

1J IDEA Community

= RS Capable & Ergonomic Java IDE

Kl 3-26 4% IDEA

Welcome to IntelliJ IDEA - o x
Marketplace Installed o ]
] IntelliJ IDEA
Scala Install
Projects
Scala
Customize
Plugins

: Jump to Line
Learn IntelliJ IDEA Adds support for the Scala language.

The following features are available
for free with IntelliJ IDEA Community

Rust
f' us Edition:

* Coding assistance (highlighting,

W AwS Toolkit completion, formatting,

B 3-27 7E IDEA th42%% Scala 4

5\ Spark Ti B
Ji 3 IDEA J5 . MKIR¥E4F Projects— Open, ZE 3 HH B 7 0 P 3E 2L B & 1Y Spark/Scala
iH CHsHAE build. sboJ, Hiify OK 24, W& 3-28 FiR .
BR: TR EE AT RCARDERB "7 X FARB, BRBEEFHEZ. K
% % # File>New—>Project from Existing Sources £ #3R , Hi£ 4 B B % P4 build. sbt
A,
BBA : Intelli] Scala ff M H B C 095 & 204 1551 % ok K DU B 15, B8 PR (0 AT B AT 45
W&o ALK Intelli] BC & A H] Scala Zh i a5 . LA AR IR R
4. REBZHERFIK
A IDEA ff Fa2 B AR 7 . 78 IDEA W37 I 75 220 L i A0 AS L 7638 Y 17 & i &
Wi 55 (Break point) Ji , BV AT 3 shR2 A 2, 9 A 8 RS 72 i 3-29 Frw
e RNl e T WD R i < el U (SR S W
Ron: IDEA ¥R /BUK B &0 b4t Curl+F8, & 7T VA2 % 3 & 1 £l 4 R AL AT
RFALE AN RAFEFRE/BOH B &, #EAGRREX A4 4 2 Shift+F9,
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Open File or Project X

= Public
LearnIntelliJ IDEA B sbt-examples

= core

" project

I src

+ =

I target
@ build.sbt
New Project Open > Mscala-2.13.8
> B snap
> M spark-3.3.0
> I target
> mTemplates
B videos
M workspace

Take a quick onboarding tour

Projects A O X |5 &

Customize Welcome to Int /home/o/sbt-examples/build.sbt v
t

Plugins RIS

? OK Cancel
3-28 A Spark 5l H
Hello - Hello.scala [Hello] - o x
File Edit View Navigate Code Refactor Build Run Tools VCS Window Help
sbt-examples src main scala example Hello.scala 2~ .Hello ~ G Qe
g [EProject ~ B I T & — O Helloscala ™
2 ; cn.edy.wzu.exanple e =
= bt-examples [Hello] ge cn.edu.wzu.exampl A1 v¥2 v =
> I bs e
i - .bsp &
> I idea =
> g core [Hello Core] =
> I out 5’
> WG project [Hello-build] ngl): = a
v M src
v I main 5 )
a2 scala
v Im example
Hello T
> I META-INF +
> target
ite build.sbt
2 > lilli External Libraries
_% Debug: =] Hello & —
S
QS (&  Debugger gConsole = 2 * & T % H =
ol "main"@...RUNNING Y ~ - v
?5' > main:8, Hello$ (cn.edu.wzu.ex > cn.edu.wzu.example.HelloS@e720b71
g 0
P Version Control # Debug i= TODO © Problems B Terminal % sbtshell € Services  Build £ Dependencies
3-29  7£ IDEA HiEiX 1t ag




