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7.5 HEHERE
7.6 & H#RAE

FRAEGES Spark A\ J82

ISR, EASUEAN P ARFIER

B TAFHFS

T BRAE L http://dblab.xmu.edu.cn/blog/spark/

CRZHE A B H R Spark) FE IR ENREE R



T B A

7.1.3 it AN S

7.1.5 yiit A AE L

7.1.6 it FHAL A

7.1.1 FRASEPRE AR AR
7.1.2 L1 AL A

7.1.4 it 5Hadoop

|
+

CR B M R Spark) E TR EAEE R



7.1.1 FESEIREAR A IE

o RZAMN T CRFRE A EZ B CE R5, A
AT R & s B i 2 F 2 . BOR N 2] DR 2%
JEFZ IR FIOLAP (On-Line Analytical Processing) 734 T
HNFRSEE R 2 A HE RIS B

BB RB N, B PTL
I I
SHEBECR | | | | :
[
!

| | I g
§i WK 1. . 3
Ao d (ETL . .
OLTP% %. ®rL I 5 >
| | ——
I
|

TA% | d /j: [pr———
- ooo—{i

g (]
S | OLAP RZ%E e U

PR HIE 7k F T Y AR B

FE IR ENREE R

CRHHR A FEHE R Spark)




BRI IR TR B

o JEAESRE, TEWebMN R, MZRWETE ., A& RO 240, W
T — M R B s R AR T v mAE, RIEdEDIR=E
v PR, BRI SRR EERIR

o SZHl. PM2.5EEIN. HE RSSO P SR

DA FLAT U0 A -
K PR FFEL RIS, AR R/ MBI R TR
BRI AR, A
HIEE R, HaE A TorRiEFM, —Baidihy, =
AWETE, BARIAR
oJE AR I RAROME, A IEA R E
BN AR, BCE AR, RGUTCIATEHR E AL
FR13BIr 3132 1 2k oo 2= B U

CREFE LB AR Spark) FE IR ENREE R



7.1.2 #it=THEFERTE

o O ERASEIEARAE R AL, 6N AR AN R TS it

H RIS i

ETIE: TG A A H SR,
fiHadoop

AR AT ERHMETE, B
B A A AL SRR 8 R A A
AR AR SRR THEE, e R TR
NP2

HPEEn, AREE, HE, £X

BArAS, Bk A 2% RIEARZ

BHE R, RS TR T AR A
bk, B, SRR B ST i
MR, T

A PRI

) 4

>

MR

(BhABED

¥

=

> 4

v D
METE sz
] H5H0 B o Ak A AY

CR B M R Spark) E TR EAEE R




o UITE: SERSRIBOR B AN R IR i m o, 2ol SE

IATACEE, SRIGH MERE B

R4 S 53T b3 2l 5
SR Y-

CRZHE A B H R Spark) B TR ENERE R



¥

L) 713 MITEHS

J
W

o WIFEFAR AR, RIEIE RO EREE I 18] B
MRS, W Adim. Bk, SOk I 5N iz /)
BEATALEE, AN S AR ERIATHEE AT . Dy | K AL B
MEAE, PFHE—MRER, Wy R, Sl FER A 5| %

S — PNt E R Gk, EMNARII RER:
e MERE: ACERRE IR AE R, WAL+
K
EEI: XIFTBAE 2 /& PBZ A B B s
SR RAFRAREIREIR I 7], KRN ER], EEL2
Z 5
AT TEERBIE I ALEN, DRE R R
Sy FME: REME LR AT FF R RN
T EEME . BET]EEM AL IR B

CRE PR b B+ AR Spark) FE IR ENREE R
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iTMapReduceft5s, m/axtds RiFATIC S5
MapReduce & & | ] A Fr A EdE 1t = AN BT, 0P SE I )
BRONFEAL B T E AL, AES H TR RIA ) B S B

Al g AR B —Fh “ARIE” 17 Z R FFRRE A PR R ] 3 IR —— R A T
MapReduceJ#it = Ab 385 R /Nt E A FE, B N B U1 /N BB
, BB — AN S 31—k MapReducefE k. HIXF 7 R TEEH

AL B A
— U1l B T RARRRAEE , (H2 g hn 1 Y inores, EEZAL
B BUZ B &

— FHEMEMapReduce A3 ik AL FE

ghit. AAMREATHS, HadoopEKHALAE, RNEARMITHE

CRZHE A B H R Spark) FE IR ENREE R



¥

7.1.5 it EiEZE

= @

Z w J

%, \é’
“‘/TAS k“e

&

HENE AR TV 2 L TR S R R Gk 2 S H TR oK

HarA =225 Wi RN & m w56 TR

THEHESR . AFINSCR A Bl 55 & i v AR 4L

FMkZ:: IBM InfoSphere Streams#1IBM StreamBase

BONE LRI ERESE, AR

— Twitter Storm: %%, RIS AA LN THE RS, AR, &
R ATEEHL AL B R & I

— YahooI S4 (Simple Scalable Streaming System) : IR 5

~5, B, 2. IR, XA ATHEIR I

ﬁﬁ%%

NN SR A SIS T R BT AR SR

— Facebook Puma

— Dstream (&)

— PR EEE AL 5 GEE)

CREFE LB AR Spark) FE IR ENREE R



7.1.6 SITEAAERTE

e 7.16.1 MR

e 7.1.6.2  H¥msLnREE
¢ 7.1.6.3  EUHESERIITA
« 7.1.6.4  SERTEUIRS

CRZHE A B H R Spark) B TR ENERE R



PG EIE AL BRRE , B S0 RERBIE A 7E < SR B0 B S 50
ARG, ZadmrEdEns g s ARt h

i

>

HIEEH RS

LR

PR G H I AL BRI A s 1

G A TR AR & T AR :
— BRI . AR SEIE ST R N2 P, X

SeA A B W AT RE A A I R T

- BEMPEHRUEWRRMER

>

CRHHR A FEHE R Spark)

FE IR ENREE R



o WIFEAERE - REE =B B ERE . BRI

v SEIN B ARSS

HUA ST RAE
v
Kt SEmf

v
. . TfgE
o SEE A RS LN

kAL E R R s A

CR B M R Spark) E TR EAEE R



7.1.6.2 IESERTHRE

o PR REN Bl R RE 2 N EHRIETEERE, 75 ERUESER P
v RIEIR 515 0E v 5

. LJEI?&%U’E%W o0 A BRI 2 N, Bl U AE AN [F]
FIblas B, BRI ZESRRLEOR B ANEYLEE I H S8

o  HEIA 2 BN A F AT IR 7 A0 20 H SR8 RG] 2 B0
A MBI EE REMER TR, W0:
— Facebookf*]Scribe
— LinkedInftjKafka
— ¥HEMTime Tunnel
— 2 THadoopChukwatFlume

B sy KA
v

B S5
v

SMinEetili &

fERGIEEES

H iy
—

CR B M R Spark) B TREWEHIEZ R



7.1.6.3 IELATIHHE

o BHE ST TS BO SR AR BB HEAT SER 1) 20 M A5

I Bt S 45 2R

o ZUACHRGUC ) RIEE, TR OO T A, DUEZ
JG BT o T L. RIS R ER BRI s, AR

Jo BB A DL E 5T
AR MAEE R Gt B
SR U
l SR S SRR
Kl St RURE B S 15 \
|

CRHHR A FEHE R Spark)

FE IR ENREE R

H i HHILIR
—

K EWRS




) 7.1.6.4 ZATEIARS

o SEMEEHINRSS: Lo i HHE A 5 BT B P A
S A EREE A

o LGB TR, PP B LR A A R
SERLE R TAEVEAL R, SEIN P RIS °T DA 5
BT R, TP P T 7 025 S 2

+ EANEIR P AT 0 1T SER A, 17T Bk
LA H S A SR, (B BORE R Ty 3 3G
SR, VAR & 5 2 SR IS R,
N 45 BT A R X 51

B sy KA
v

B S5
v

SRS

P&

o
=,
&
i
i

CREFE LB AR Spark) FE IR ENREE R



7.1.6.4 SLETEAIRSE

o AT, WAER RS S G RUR A R G R AR

— AL EE 2R S AL B P SER s, A4S g i A Ab HE
ZA G0 A0 B A TG A7 T B R A A

— A B AL B R G A A SER R, iE AL St
PR AL B A, IREUP A LR —IZI1 % R

— M ARG T £k A, SERF A AR S A
DL 3= B SE i 25 B HEIE 25 F P

CR B M R Spark) B TREWEHIEZ R



7.2 Spark Streaming
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7.2.1 Spark Streamingi& it

Spark Streaming )2 s J5 2 ¥ S s 4\ B i DA
a5 (B9 AT IR, RJ5%4Sparks| 2Lk
UL A #1520 Ak BRAEAN B ) Fr H504

input data batches of batches of
stream input data processed data
—> Spark Spark
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7.2.1 Spark Streamingi& it

Spark Streaming#x = Z {11 % &DStream (Discretized Stream, 2B EdE
), RONESAWEIRR . AENESLILE, Spark Streaming 4 A\ FdE %
M TE e Cnadl) o Ec—B— B, B B ySpark 1 JRDD, X 847
BUmhi /e Dstream,  F H G DStream )45/ #f f 24 % 28 ok #H . T RDD H £

RDD @ time 1 RDD @ time 2 RDD @ time 3 RDD @ time 4

Lines lines from lines from lines from lines from
DStream timeOto 1l time 1to 2 time 2to 3 time 3to 4
flatMap
operation
words words from words from words from words from
DStream timeOto 1l time 1to 2 time 2to 3 time 3to 4

RDD @ result 1 RDD @ result2 RDD @ result3 RDD @ result 4

& DStream# /= K
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7.3 DStream¥g{EH#LIA

7.3.1 Spark Streaming L1F J5 2
7.3.2 Spark Streamingfz 53 420
7.3.3 fi]# StreamingContextsf %
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Driver Program

SparkContext

fESparkdt, — M (Application) H—AMFES-#46175 A (Driver)

Cluster Manager

Worker Node

Executor

Task

% Sparkiz {7424

Worker Node

Task

FMEFMMEN (Job) ¥k, — MMEMLHZ BB (Stage) #4RK,
MBI 2 MESS (Task) 4H K

cHPAT AN, SR RS SR E A (Cluster

Manager) HERIR, J&3Executor, JIAExecutork ik L+
RAGFI A, 48 5 7EExecutor i fTtask
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7.3.1 Spark Streaming T{EJRIE

f£Spark Streamingt, =fH — 4 {fReceiver, 1EHN
— /N KIHIE 1T task i /£ —~Executor I

AE P Receiver#fi< 715t —4~input DStream  CELan A A4
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B — N N\ S
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%5 Spark Streamingfe 5 A5 18 2 .

i A1 g A DStreamK i€ LT NI
1 I X DStream v, H 4% e g AR i H #E R e SURliTHR
3. H streamingContext.start() i’ - 4G B2 U E4E A0 Ak B iR A2

H«r

4.i81d streamingContext. awaitTermination()j‘??£7 Sy

REHREE TR (T8N 45 B R N EE DR M 45 3R

5.7] LI id streamingContext.stop() Sk F-3h 45 i i it 54
HEFE
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7.3.3 & StreamingContextX &

IR EI1z1T—>Spark Streamingte /7, Fhi & 5 oA —1
StreamingContextX} %, & &Spark Streamingf )~ ) = A H

1] L N—">SparkConfXt % fil] i — > StreamingContext} %
HFRLINUXR G S, Jodspark-shell. 3 Aspark-shellll )5,
MO AIR1E T — BRI SparkConext, AL jEsc. I,
A PR F R 7 2k A1) g StreamingContext X 4 -

scala> import org.apache.spark.streaming.__

scala> val ssc = new StreamingContext(sc, Seconds(1))
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7.3.3 & StreamingContextX &

R g 5 — AT K ISpark Streamingf2F, AN
spark-shelliz4y, MFFE@E W 77 Nal5HE
StreamingContext¥] % :

Import org.apache.spark.
Import org.apache.spark.streaming._

val conf = new
SparkConf().setAppName("TestDStream").setMaster("local[2]")

val ssc = new StreamingContext(conf, Seconds(1))
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7.4.1 AR N\JE
7.4.1.1 R

7.4.1.2 B0
7.4.1.3 RDDBAF
7.4.2 =S 008dRIR
7.4.2.1 Apache Kafka
7.4.2.2 Apache Flume
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7.4.1 EER@NIE

7.4.1.1 MR
7.4.1.2 BHFUR
7.4.1.3 RDD\AR
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7.4.1.1 &=

$ cd /usr/local/spark/mycode
$ mkdir streaming

$ cd streaming

$ mkdir logfile

$ cd logfile

fElogfiled Hr i3 w4~ H & 0 Hlogl.txtFllog2.txt, Bl {FH %
AN, i, 7Elogl.txt AN LL T N E:

| love Hadoop
| love Spark
Spark is fast
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(1) #tAspark-shellf) i@ 7. i&
1, J&3hEt Aspark-shell

scala> import org.apache.spark.streaming._

scala> val ssc = new StreamingContext(sc, Seconds(20))

scala> val lines =
ssc.textFileStream("file:///usr/local/spark/mycode/streaming/logfile")
scala> val words = lines.flatMap(__.split(" "))

scala> val wordCounts = words.map(x => (X, 1)).reduceByKey(_+
)

scala> wordCounts.print()

scala> ssc.start()

scala> ssc.awaitTermination()
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i fEspark-shellF HATHIREF, — B AR Assc.start)LL S5, FEF
ST 6 HEEAEA R IIRES, Bim EaBa—WRER, W

I X WS T 515

7£“/usr/local/spark/mycode/streaming/logfile” H 5% T~ f#r d — 1
log3.txt 34, AT LALE I T & 1 H B R 1 A g v 45 5
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7.4.1.1 &=

(2) KBS FFE P 07 QS B W SO SR 1 T e

$ cd /usr/local/spark/mycode
$ mkdir streaming

$ cd streaming

$ mkdir -p src/main/scala

$ cd src/main/scala

$ vim TestStreaming.scala

(R HHR b 22 5 A Spark) 8 1AL LR



7.4.1.1 &=

FHvimZs 5 2% 51 i — > TestStreaming.scalafCAS 304, 15 7E Eifm A UL~ LS.

import org.apache.spark.
import org.apache.spark.streaming.__
object WordCountStreaming {
def main(args: Array[String]) {

val sparkConf = new
SparkConf().setAppName("WordCountStreaming").setMaster("local[2]")// % & 4~
AT, 2904, — T, 7 — AR

val ssc = new StreamingContext(sparkConf, Seconds(2))// I [&] [&] i@ fy 250

val lines = ssc.textFileStream("file:///usr/local/spark/mycode/streaming/logfile") //
X BRI A A, B IRR A LR FHHDFS AT

val words = lines.flatMap(_.split(" "))

val wordCounts = words.map(x => (x, 1)).reduceByKey(_ + )

wordCounts.print()

ssc.start()

ssc.awaitTermination()
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7.4.1.1 &=

$ cd /usr/local/spark/mycode/streaming
$ vim simple.sbt

fEsimple.sbt>3 A4 H i A LL T R AS:

name ;= "Simple Project"

version :="1.0"

scalaVersion :="2.11.8"

libraryDependencies += "org.apache.spark” % "spark-streaming_2.11" % "2.1.0"

AT ST B 9w B T 2 U1 F

$ cd /usr/local/spark/mycode/streaming

$ /usr/local/sbt/sbt package
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7.4.1.1 &=

TRRIILLE, B U BT fr@ B 3X e

$ cd /usr/local/spark/mycode/streaming
$ /usr/local/spark/bin/spark-submit --class

"WordCountStreaming® /usr/local/spark/mycode/streaming/target/scala-
2.11/simple-project_2.11-1.0.jar

HAT B2 E, BUEAN T RIRES GRNTEEE T XA WA Y 1 &
BYISHALNIND

P1#e 2| 534 —/~Shellid 1, 7£
"lusr/local/spark/mycode/streaming/logfile" H 5% T F-# & —Mog5. txt
A, SO B B N — LR ERE], PRAT A SR HvimZ i 2
PRI E] “HEWrE H 7, FAF2000 LU, $EEE A Ctrl+CEE Ctrl+D
t= B AR, i) LUE B & O 8 5f e B2 3T e iR S5 2
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7.4.1.2 E¥EFER

Spark Streamingr] LA ik Socket 11 W8 Ir FFERINCEHE, AR5 11T AE N A B

$ cd /usr/local/spark/mycode
$ mkdir streaming # 47£ 2 Z 177 1% H R, T 6y

$ mkdir -p /src/main/scala # 277 (£ 22 17 7E 1% H %, BN 6 &
$ cd /usr/local/spark/mycode/streaming/src/main/scala
$ vim NetworkWordCount.scala

%5 7F NetworkWordCount.scala > fE & NI T N 2 -

package org.apache.spark.examples.streaming
import org.apache.spark.

import org.apache.spark.streaming._

import org.apache.spark.storage.Storagelevel

R ARACSAE T — IR
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def main(args: Array[String]) {
If (args.length < 2) {
System.err.printin("Usage: NetworkWordCount <hostname> <port>")
System.exit(1)
}
StreamingExamples.setStreamingLoglLevels()
val sparkConf = new
SparkConf().setAppName("NetworkWordCount").setMaster("local[2]")
val ssc = new StreamingContext(sparkConf, Seconds(1))
val lines = ssc.socketTextStream(args(0), args(1).tolnt,
StorageLeve MEMORY_AND_DISK_SER)
val words = lines.flatMap(_.split(" "))
val wordCounts = words.map(x => (X, 1)).reduceByKey(_ + )
wordCounts.print()
ssc.start()
ssc.awaitTermination()
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7.4.1.2 EEFR

FEFRIR H 3¢ T FHr 8 A — MRS S0 StreamingExamples.scala, SCHFEHN AT -

package org.apache.spark.examples.streaming
Import org.apache.spark.internal.Logging
import org.apache.log4j.{Level, Logger}
[** Utility functions for Spark Streaming examples. */
object StreamingExamples extends Logging {
[** Set reasonable logging levels for streaming if the user has not configured log4j. */
def setStreamingLogLevels() {
val log4jinitialized = Logger.getRootLogger.getAllAppenders.hasMoreElements
if (Nlog4jlnitialized) {
I/l We first log something to initialize Spark's default logging, then we override the
// logging level.
loginfo("'Setting log level to [WARN] for streaming example." +
" To override add a custom log4j.properties to the classpath.")
Logger.getRootLogger.setLevel(Level. WARN)
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7.4.1.2 E¥EFER

$ cd /usr/local/spark/mycode/streaming/
$ vim simple.sbt

name := "Simple Project"
version :="1.0"
scalaVersion :="2.11.8"

libraryDependencies += "org.apache.spark” % "spark-streaming_2.11" % "2.1.0"

$ cd /usr/local/spark/mycode/streaming
$ /usr/local/sbt/sbt package

$ cd /usr/local/spark/mycode/streaming
$ /usr/local/spark/bin/spark-submit --class "

org.apache.spark.examples.streaming.NetworkWordCount"

/usr/local/spark/mycode/streaming/target/scala-2.11/simple-project_2.11-
1.0.jar localhost 9999

CR B A BEH R Spark)



I H— 2% EMEANcE 1, JEainctefy:
$ nc -k 9999

*AJ LAENCT] Bl g A\ 22 L], Ml B gt 2= B Sk s i A i = 2.
FE W W B VR LRD il 23T BN R IR SE THE B, R 54t IRl
RIS R

(hello,1)
(world,1)
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N IRATHERIE 2, EEIEELR AT BT,
ANEFHNctE)?, MAKHE C9% 5 1R T r=4 SocketZ
PEUR

$ cd /usr/local/spark/mycode/streaming/src/main/scala

$ vim DataSourceSocket.scala

package org.apache.spark.examples.streaming
Import java.io.{PrintWriter}

Import java.net.ServerSocket
Import scala.io.Source

Pl ARACRY LT —
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7.4.1.2 EEFR

object DataSourceSocket {
def index(length: Int) ={
val rdm = new java.util.Random
rdm.nextint(length)
}
def main(args: Array[String]) {
If (args.length !'= 3) {
System.err.printin("Usage: <filename> <port>
<millisecond>")
System.exit(1)
}
val fleName = args(0)
val lines = Source.fromFile(fleName).getLines.toList
val rowCount = lines.length
Pl ARARAS I T — 1T
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7.4.1.2 EEFR

val listener = new ServerSocket(args(1).tolnt)
while (true) {
val socket = listener.accept()
new Thread() {
override def run = {
printin("Got client connected from: " + socket.getlnetAddress)
val out = new PrintWriter(socket.getOutputStream(), true)
while (true) {
Thread.sleep(args(2).toLong)
val content = lines(index(rowCount))
printin(content)
out.write(content + '\n")
out.flush()
}

socket.close()

}
}.start()
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:ﬁhﬁ']tSbthT@éﬁl%

$ cd /usr/local/spark/mycode/streaming
$ /usr/local/sbt/sbt package

DataSourceSocketfs Fr 75 30— A AR E NI ANSE, FrLL, )53
AR ZHT, 7525 g — > SO S word. axtf B fa A\ JLAT N 25
/usr/local/spark/mycode/streaming/word.txt

Ja #hiDataSourceSocketfE )+ :

$ /usr/local/spark/bin/spark-submit --class
"org.apache.spark.examples.streaming.DataSourceSocket"
/usr/local/spark/mycode/streaming/target/scala-2.11/simple-project_2.11-
1.0.jar /usr/local/spark/mycode/streaming/word.txt 9999 1000

XANE 2 AW T B — RN LB B SCAE S, 1K 245 S 2 Socket
Bals, SRV FE s 2
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7.4.1.2 EEFR

fER A DR s VT RE

$ /usr/local/spark/bin/spark-submit --class
"org.apache.spark.examples.streaming.NetworkWordCount"

/usr/local/spark/mycode/streaming/target/scala-2.11/simple-project 2.11-
1.0.jar localhost 9999

JREN I IE, R F 2, B EANWET BD A RGeS S
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7.4.1.3 RDDPA%I3x

£ Spark Streaming ™ FFE 7 I, AT DA A
streamingContext.queueStream(queueOfRDD) 6l & T
RDDPA %1 ¥)DStream

o i —TestRDDQueueStream.scalafthd x4, IThigs:
FFEL A —NRDD, Streaming®Eig 280wt Hidfs 47 4b B

package org.apache.spark.examples.streaming

Import org.apache.spark.SparkConf

Import org.apache.spark.rdd.RDD

Import org.apache.spark.streaming.StreamingContext.
Import org.apache.spark.streaming.{Seconds,
StreamingContext}

RIRARGE T — ]
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7.4.1.3 RDDPA%I3x

object QueueStream {
def main(args: Array[String]) {

val sparkConf = new
SparkConf().setAppName("TestRDDQueue").setMaster("loc
al[2]")

val ssc = new StreamingContext(sparkConf, Seconds(2))

val rddQueue =new
scala.collection.mutable.SynchronizedQueue[RDD[Int]]()

val queueStream = ssc.queueStream(rddQueue)

val mappedStream = queueStream.map(r => (r % 10, 1))

val reducedStream = mappedStream.reduceByKey( + )

reducedStream.print()

ssc.start()

ARG I — )
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7.4.1.3 RDDPA%I3x

for (1 <- 1 to 10){
rddQueue += ssc.sparkContext.makeRDD(1 to
100,2)
Thread.sleep(1000)
}
ssc.stop()
}
}

CR B M R Spark) B TREWEHIEZ R



7.4.1.3 RDDPAFIER

sbtiT Wk e, $AT Mllar sy

$ cd /usr/local/spark/mycode/streaming

$ /usr/local/spark/bin/spark-submit --class
"org.apache.spark.examples.streaming.QueueStream"
/usr/local/spark/mycode/streaming/target/scala-2.11/simple-project_2.11-1.0.jar

PAT B BUR, REFPSUTIs T, Binl LR 2SS0 25




7.4.2 SRHIEE

7.4.2.1 Apache Kafka
7.4.2.2 Apache Flume
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7.4.2.1 Apache Kafka

7.4.2.1.1 Kafkaf+%8

7.4.2.1.2 Kafkaff]Z 3 fyE#¢ TAE
7.4.2.1.3 Sparkifi £ TAE

7.4.2.1.4 %%'5 Sparkfi 5 1# FH Kafka s 5
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Kaftkarg —ME A E2R 0 AN AMITRTEE 2%, HPEidKatkaRgzg ] LAk

HRERWMEE, [FIFHEESZF T B VE 28 7H S
«Kafka ] LA [F] B35 42 71 28 S Ab E AN & 5 28 b P

TEANF I RBIRES
e, e

Kafkaff A%k =s #
WXAL, ANFSRI) 5

Kafka

MARGE CCREE

Platform

FE. NoSQLZELHE E -
MALEE R4, HEAbHE

RFE) , WLgi— b
B\ F|Kafka, =23
FHadoop#& N2 B

I FIRBIEIR ] Arepone Near Reltime Do

<l

Offline Batch Data

.
>

S R B :

0-100s ms >100s ms

& KafkaffF AEdE s X 4l
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7.4.2.1.1 Kafkaft+4Z

*Broker
KafkafElF B & — a2 MRS 45, X Pl AR 55 2345 F% Abroker
*Topic
B2k kAR BIKafkafE B FITH S A&RE — 00, XA RA B HR A Topic.
(W _EAS[F TopicH)VE B4 A7, 2% E— 1 TopichvE B BIRRAT
T—A8iZ 1 broker I, {HH R 7516 € B W TopicRI A A= = B yH 7 £k
P& 10 A b O BHEAT T Ab)
*Partition
Partition/& ## IS, &4 TopicH & —/~ak £ Partition.
*Producer
1 51 KA TH B 3| Kafka broker
sConsumer
Y EVE T, MKafka brokerizz BT B P i

*Consumer Group
£/NConsumer)g T — M2 ffiConsumer Group (] A%E/NConsumer
f& € group name, # A f5Egroup namelll] g T ERAFigroup)
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7.4.2.1.1 Kafkafi4Z

Broker Ei Broker i E Broker i E ( o
: it~ NG 17 i
Topicl I Topicl I Topic4 || !
4 AR BV . e
\EE/ \l ) E/ \i | Zookee
Topic2 " Topic3 o Topic5 I | ——
il .+ W . W e
A K g ( Zookee
______ Pull_ Pl Pull  Pul
| === | . | S
Hadoop j Real-Time / Data N ‘ ,E'/ Pk
_ closter monitroing " o\_  warehouse AN %

CRZHE A B H R Spark) B TR%F IR R HFR ziyulin@xmu.edu.cn



7.4.2.1.2 KafkafyLZEZFNERZ TIE

KT Kaftkal) Z 37775, 1S5 B 1R EE EsLin = i

e B AR B R AR A LR 95T 6 B BOR 18 28 SCF
(Kafka] 2z 2% A ] 5S4 k)
-http //dblab.xmu.edu.cn/blog/1096-2/

X B E 4 kI 2 Kafka®l “/usr/local/lkafka” Hx F

.:4' Q

*Eﬁ&*ﬂ?&ﬁ&

PESRAREIEZF A2 mhd
FEFFIRRIEBE1005X
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7.4.2.1.2 KafkaByZ=i&rEE T 1E

UL AR T 223 e vKafka_2.11-0.10.2.0.tgz,
A T 12, 115t 2 1% Kafka B S FF I Scalafii A5, 5 1H Y
0.10.2.0&KafkaF & A5

FIH— %y, %\ N HE A2 )5 31Zookeeper k55

$ cd /usr/local/kafka
$ ./bin/zookeeper-server-start.sh
config/zookeeper.properties

T HAERARXNRmE L, —HXE, Zookeeperfkss
GRS
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7.4.2.1.2 KafkaByZ=i&rEE T 1E

FTHZE A%, IRNEHIN T Ha2 )8 3Kafkafk 55
$ cd /usr/local/kafka

$ bin/kafka-server-start.sh config/server.properties

FHAELHE N ZumE H, — Bk, Kafkafkgsut
fE1k T
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7.4.2.1.3 SparkE&ITIE

KafkafIFlumess & e AR, 75 BARFRMAL I ZE  Garsc)
ftspark-shellF$A47 T Himport i A 347 M :

scala> import org.apache.spark.streaming.kafka.
<console>:25: error: object kafka is not a member of
package org.apache.spark.streaming

Import org.apache.spark.streaming.kafka.

N

Xf1-Spark2.1.0p A, GulREAT HKafka, W72 F%
spark-streaming-kafka-0-8_2.11#H><jarfl, Tzt

http://mvnrepository.com/artifact/org.apache.spark/spark-
streaming-kafka-0-8 2.11/2.1.0

CREHRE AL H R Spark) B TREI AN



shfCjar e 4 2 Spark H % fjars H 3% K

$ cd /usr/local/spark/jars
$ mkdir kafka

$cd-~

$cd T

$ cp ./spark-streaming-kafka-0-8 2.11-2.1.0.jar
/usr/local/spark/jars/kafka

Ak s Kafkaz2 2% H & Hlibs H 3% T W T A jar U4 ) 3]
“lusr/local/spark/jars/kafka” H % T, 1E7E& UG H 44T NI

AN
Tigse

$ cd /usr/local/kafka/libs
$ cp ./* Jusr/local/spark/jars/kafka

(R dE AL FE £ R Spark ) JRITRET




7.4.2.1.4 w5 SparkizfF & FHKafka#i 125

9 5 KafkaWordProducerf2 7. #1472 il @ AAS H % -

$ cd /usr/local/spark/mycode
$ mkdir kafka
$ cd kafka

$ mkdir -p src/main/scala
$ cd src/main/scala
$ vim KafkaWordProducer.scala

1f KafkaWordProducer.scala®d i A\ UL AL .

package org.apache.spark.examples.streaming

import java.util. HashMap

import org.apache.kafka.clients.producer.{KafkaProducer, ProducerConfig,
ProducerRecord}

import org.apache.spark.SparkConf

import org.apache.spark.streaming.

import org.apache.spark.streaming.kafka.

Pl SARKS LR —
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7.4.2.1.4 wESparkizF{F HKafka#i g5

object KafkaWordProducer {
def main(args: Array[String]) {
If (args.length < 4) {
System.err.printin("Usage: KafkaWordCountProducer <metadataBrokerList>
<topic>" +
"<messagesPerSec> <wordsPerMessage>")
System.exit(1)
}
val Array(brokers, topic, messagesPerSec, wordsPerMessage) = args
I/l Zookeeper connection properties
val props = new HashMap[String, Object]()
props.put(ProducerConfig.BOOTSTRAP_SERVERS_ CONFIG, brokers)
props.put(ProducerConfig.VALUE SERIALIZER_CLASS CONFIG,
"org.apache.kafka.common.serialization.StringSerializer")
props.put(ProducerConfig.KEY SERIALIZER _CLASS CONFIG,
"org.apache.kafka.common.serialization.StringSerializer")
val producer = new KafkaProducer[String, String](props)

Tl R ACHS L —
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7.4.2.1.4 “mESparkiz> £ A Kafka#E)5

// Send some messages
while(true) {
(1 to messagesPerSec.tolnt).foreach { messageNum =>
val str = (1 to wordsPerMessage.tolnt).map(x =>
scala.util.Random.nextIint(10).toString)
.mkString(" ")
print(str)
printin()
val message = new ProducerRecord[String, String](topic, null, str)
producer.send(message)
}
Thread.sleep(1000)
}
}
}

CRE PR b B+ AR Spark) FE IR ENREE R



7.4.2.1.4 “mESparkiz> £ A Kafka#E)5

k4 AE 24 BT H 3 A& KafkawWordCount.scalafChd 3 44,
B2 KafkaWordProducer /& 3% 33 3k (1) B a] i AT R B 45
i, AAREAEWT:

package org.apache.spark.examples.streaming
Import org.apache.spark.

Import org.apache.spark.SparkConf

Import org.apache.spark.streaming.__

Import org.apache.spark.streaming.kafka.

Import org.apache.spark.streaming.StreamingContext.
Import org.apache.spark.streaming.kafka.KafkaUtils

P RACRE WL T —
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7.4.2.1.4 “mESparkiz> £ A Kafka#E)5

object KafkaWordCount{

def main(args:Array[String]){
StreamingExamples.setStreamingLoglLevels()

val sc = new
SparkConf().setAppName("KafkaWordCount").setMaster("local[2]")
val ssc = new StreamingContext(sc,Seconds(10))
ssc.checkpoint("file:///usr/local/spark/mycode/kafka/checkpoint") //15% &
R, W RAF{EHDFS LT, U5 ALl
ssc.checkpoint("/user/hadoop/checkpoint)ix f =, B2, EE35)
hadoop

val zkQuorum = "localhost:2181" //Zookeeper Ik 5% #5 ik

val group = "1" /ftopicAT{ERIgroup, ALK E N H SAEERIZHR, than
AH1, Tival group = "test-consumer-group”

RIS DL — 11
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7.4.2.1.4 “mESparkiz> £ A Kafka#E)5

val topics = "wordsender" //topics ] 4 Fx
val numThreads = 1 //&:{>topich) 4 X %t
val topicMap =topics.split(",").map((_,numThreads.tolnt)).toMap
val lineMap = KafkaUtils.createStream(ssc,zkQuorum,group,topicMap)
val lines = lineMap.map(_. 2)
val words = lines.flatMap(_.split(" "))
val pair = words.map(x => (x,1))
val wordCounts = pair.reduceByKeyAndWindow(_ + , -
Mlnutes(Z) Seconds(10),2) /X AT & XAE T — 11 & 1 gk
th & A
wordCounts.print
ssc.start
ssc.awaitTermination

}
}

CRE s b 24 R Spark ) FE IR ENREE R



7.4.2.1.4 wESparkizF{F HKafka#i g5

Ak 7E 24 1T H % N 68 StreamingExamples.scalaftig s, , F T Elog4j:

package org.apache.spark.examples.streaming
import org.apache.spark.Logging
import org.apache.log4j.{Level, Logger}
[** Utility functions for Spark Streaming examples. */
object StreamingExamples extends Logging {
[** Set reasonable logging levels for streaming if the user has not configured log4,.
*/
def setStreamingLogLevels() {
val log4jInitialized = Logger.getRootLogger.getAllAppenders.hasMoreElements
if (Nlog4jinitialized) {
/[ We first log something to initialize Spark's default logging, then we override the
// logging level.
loginfo("Setting log level to [WARN] for streaming example." +
" To override add a custom log4j.properties to the classpath.")
Logger.getRootLogger.setLevel(Level. WARN)

CRE s b 24 R Spark ) FE IR ENREE R



7.4.2.1.4 “mESparkizfF & HKafkati1E)8

1) i simple.sbt 3 {4

$ cd /usr/local/spark/mycode/kafka/

$ vim simple.sbt

fEsimple.sbt9 4 A LL T LA

name = "Simple Project"

version :="1.0"

scalaVersion :="2.11.8"

libraryDependencies += "org.apache.spark” %% "spark-core" % "2.1.0"
libraryDependencies += "org.apache.spark" % "spark-streaming_2.11" % "2.1.0"
libraryDependencies += "org.apache.spark" % "spark-streaming-kafka-0-8 2.11" % "2.1.0"

BEAT AT B2 7% -

$ cd /usr/local/spark/mycode/kafka/
$ /usr/local/sbt/sbt package

CRBUE AP R Spark) B TRZE I ENLRE F



7.4.2.1.4 “mESparkiz> £ Kafka# #E)R

fFTH— 1w, AT N2, 81T
“KafkaWordProducerf£ 7, ZEJk—ueraa (2 —HE%

BOL AR AR

$ cd /usr/local/spark

$ /usr/local/spark/bin/spark-submit --driver-class-path
/usr/local/spark/jars/*:/usr/local/spark/jars/kafka/* --
class
"org.apache.spark.examples.streaming.KafkaWordPro

ducer" /usr/local/spark/mycode/kafka/target/scala-
2.11/simple-project_2.11-1.0.jar localhost:9092
wordsender 3 5

CR B A BEH R Spark)
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7.4.2.1.4 “mESparkiz> £ Kafka# #E)R

T H— 1%, $AT FHIAS, 1afrKafkawordCount
B, $ATIEG T

$ cd /usr/local/spark

$ /usr/local/spark/bin/spark-submit --driver-class-path
/usr/local/spark/jars/*:./usr/local/spark/jars/kafka/* --class
"org.apache.spark.examples.streaming.KafkaWordCount"
/usr/local/spark/mycode/kafka/target/scala-2.11/simple-
project_2.11-1.0.jar
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a7 L@ UUa, wash FIAMS e, B Laie
ZI_\‘ﬁD B gié/fy\,fa J%\ .
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¥

P 7.4.2.2 Apache Flume

N

‘FlumeZIEH AT HERE RS, 7 LI/EADStreami)
e AR

*Flume Z&Clouderafe it i) — A~ nl I, &l 5w, Ah
AW EHERSE., BEMEMT RS, Flumes it H
S ARG e SR s ki, HTIESSE; [FR,
Flumef& it Zudf g4 T i s b 3, 5 RS MEdEEYZ T
(A] EH) HIRE

kT FlumeMSparkHAEF 715, ESHETTRFEE
P P s 56 == i 1 1 A B S AR B R R AR A IR 55-F & %
AR CE (EFlumefE NDStreamZidEEY , Hubkin R
http://dblab.xmu.edu.cn/blog/1357-2/
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7.5 3 IRAE

7.5.1 DStream IR S ik
7.5.2 DStream & RS ik
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7.5.1 DStream o R 7S 55 12{E

‘map(func) : XJ¥EDStreamIBE N IuEk, KAfunceR BT R, 53— N
Dstream

“flatMap(func): Smap#HEl, {E& & A TAT FI A RS v 04 Bl 224 Fan Hh R

filter(func): IR [El—/MFr¥IDStream, B & HEDStream =i & e& £ funcl) i

erepartition(numPartitions): i i@ 5 £ 5E B /D 14 X 4 DStream ) 34T
P

reduce(func): F|H & Efunc K EEDStream T & MRDDII TR, R[E—AMIE
H.ILERDDsH#HDStream

count(): ZiitJEDStream 14 MRDDH T & H &=

-union(otherStream): & [A— i ¥)DStream, & JEDStreamAl H i DStream
iobIveEN

CR B M R Spark) B TREWEHIEZ R



I
D
Sitas e

¥

X » 7.5.1 DStream IRt ik

%,
&

countByValue(): NH Tt &EEANKHDStream I, RE— (K, V)
B X R DStream, &8 11E 2 78 )R DStream 1) & 1NRDD H [
H IR

reduceByKey(func, [numTasks]): 47—t (K, V)8 E X 4 B DStream L
ITAZAERAVERE, IR Bl —ANHT A B (K, V) B E X 4L i D Stream, 4 — - key HI{E 14
25 %€ Mrecucepi 3 (func) ALK

ejoin(otherStream, [numTasks]): XM H TP/ "DStream (— M (K\V)
B, — ML (KW)BEXD 5 R ElI—MEE (K, (V, W))EBEXT 8T Dstream
cogroup(otherStream, [numTasks]): N H TP /-DStream (—MEE (KV)
X, — MEE (KW)BE X , RE—1MEE (K, Seq[V], Seq[W])FItd

transform(func): I XHEDStream%:1~RDDMN FIRDD-to-RDD & £, Al &
—/NFTHIDStream. SCREEHT I DStream HH /T A RDD#: 1
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7.5.1 DStream o R 7S 55 12{E

ToIREHe e /RS9

ZHI “ERETIT AW RS GET,  wie KA TOIR
¥, BRGH, #R R G Rk BIA B # R Y
HH, AZ R TE R, Aidtir Rit
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7.5.2 DStreamB RS EEHERE

7.5.2.1 8B ¥ AE
7.5.2.2 updateStateByKey##1E
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7.5.2.1 [ BohE O5%H1R1E

HIE M E DK (Wi & D B RFSER a)D

W EVE S E BRI RG (BERR 2 KB R AT — k8D, b s g e e e n
8] [7] [ 7E YR DStream_ 1 3

FERE LHERIALE |, #4E —#/rDstream (5{#& —#84rRDD) #HE N &
N, JER— AN/ NB ) Dstream

1] DL B X AN N DStream ) 115

time 1 time 2 time 3 time 4 time 5
original
DStream
window-based
operation

windowed
DStream

window window window

at time 1 attime 3 at time 5
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BENE Qi E

— LB LR HARAE B

-window(windowLength, slidelnterval) & T Jf DStream;=4E [ & H 4L 14k
g, THES B8 Dstream

-countByWindow(windowLength, slideInterval) i& [Al3 + 76 & 1 —4NE
N

reduceByWindow(func, windowLength, slidelnterval) i [F] *Aifn%?
. A e EfuncZE AT B[R] 18] B B ) Jo 2R BRI AN LG ZR -
funcb it 2 45 58, NI AT LLSCRIFAT 15

sreduceByKeyAndWindow(func, windowLength, slideinterval,
[numTasks]) B 2] — (K, V) B E X A Rl 1D Stream _E B, 233k [A]—A
H (K, V)%L{EXT?HEBZEI’J HiHIDStream. & —keyHI{E % %5 € Hreduce
R (funceR B AT R G E . R AEOMEN T, IMETFRHT
Sparkﬁj(wﬁﬁaﬁﬁkﬁﬂéﬁzf\éﬂ A LLBE I numTasks S $ 1 % B K f4
TEAN R AT 95 21
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BENE O3 RIR(E

— O IR E R 5 X
‘reduceByKeyAndWindow(func, invFunc, windowLength,
slideInterval, [numTasks]) 5 N =24
reduceByKeyAndWindow, &% Hreducefl, =&itT
Jerl e O ireduce B T E1HFEA RN, ESNEAE
A O AR Treduce i, HXE I E O E R
BT “Imreduce”#E. (HAZ, HigH T “nl¥reducers
27, W Eereduce R £ H A — X M) “i¥ mireduce ks
7  (PAnvFuncE$iE )

-countByValueAndWindow(windowLength, slideinterval,
[numTasks]) 24 M. FH 21— (K, V)8R Xt 4H B ) DStream |,
IR [Bl—AN (K, V) B E X 4 R 3 i DStream . B/ Nkey
(EARAE AR BB 1 H IR AR
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7.5.2.1 [ BohE O5%H1R1E

B I e A/ SE A

£ F—3 1 “Apache KafkafF yDStream# i~ N

b, OfFH TR DR, 7E
KafkaWordCount.scalaftig, w] PAFR 2| FHiX—47:

val wordCounts =
pair.reduceByKeyAndWindow(_ + , -
_,Minutes(2),Seconds(10),2)

CR B M R Spark) B TREWEHIEZ R



7.5.2.2 updateStateByKeyig{E

s e AE RS IR TRV AESIIRGS I, 5020 Fupdate StateByKey#: A

IEETE R SIE

T ARSI S, AMRREMST, S AR ge it 45
SRR EHEAT AN 2, BrbL, mAGTHS BRI SR, S At O ) E ]
RS ARG T 45 2R

i — > NetworkWordCountStateful.scalafChd e 44, % A LL T ALHS

package org.apache.spark.examples.streaming
import org.apache.spark.

import org.apache.spark.streaming._

import org.apache.spark.storage.StoragelLevel

R ARARES I — T
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7.5.2.2 updateStateByKeyig{E

object NetworkWordCountStateful {
def main(args: Array[String]) {
115 SCIRS B 58T PR 2
val updateFunc = (values: Seq[lInt], state: Option[Int]) => {
val currentCount = values.foldLeft(0)(_ + )
val previousCount = state.getOrElse(0)
Some(currentCount + previousCount)

}

StreamingExamples.setStreamingLoglLevels() /1% &log4;
H &0

R ARARES I — T
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7.5.2.2 updateStateByKeyig{E

val conf = new
SparkConf().setMaster("local[2]").setAppName("NetworkWordCountStateful
")

val sc = new StreamingContext(conf, Seconds(5))

sc.checkpoint(“file:///usr/local/spark/mycode/streaming/stateful/”) //ix &
= O T == Rk vl

val lines = sc.socketTextStream("localhost", 9999)

val words = lines.flatMap(_.split(" "))

val wordDstream = words.map(x => (X, 1))

val stateDstream = wordDstream.updateStateByKey/[Int](updateFunc)

stateDstream.print()

sc.start()

sc.awaitTermination()

CRE s b 24 R Spark ) B TR ENLE S R



7.5.2.2 updateStateByKeyig{E

i —StreamingExamples.scala>( 4, H T ElogdjH EZA], A anTh.

package org.apache.spark.examples.streaming
import org.apache.spark.Logging
import org.apache.log4j.{Level, Logger}
[** Utility functions for Spark Streaming examples. */
object StreamingExamples extends Logging {
[** Set reasonable logging levels for streaming if the user has not configured log4j. */
def setStreamingLogLevels() {
val log4jInitialized = Logger.getRootLogger.getAllAppenders.hasMoreElements
if (Nlog4jinitialized) {
I/l We first log something to initialize Spark's default logging, then we override the
// logging level.
loginfo("Setting log level to [WARN] for streaming example." +
" To override add a custom log4j.properties to the classpath.")
Logger.getRootLogger.setLevel(Level. WARN)

}
}
}

CRE s b 24 R Spark ) FE IR ENREE R



7.5.2.2 updateStateByKeyig{E

B g simple.sbt3C 4

name :="Simple Project"

version :="1.0"

scalaVersion :="2.11.8"

libraryDependencies += "org.apache.spark” %% "spark-streaming" % "2.1.0"

AT sbtsT W4 ¥
BN LLT a2 8 shiX M

$ /usr/local/spark/bin/spark-submit --class
"org.apache.spark.examples.streaming.NetworkWordCountStateful"

/usr/local/spark/mycode/streaming/stateful/target/scala-2.11/simple-
project_2.11-1.0.jar

AT Eildr 25, sl TIRVCRE BRI & HD
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7.5.2.2 updateStateByKeyig{E

I —PMEIENNcE L, BIInciEF:

$ nc -1k 9999

JIHEIXAN B T 2h i N\ — L5 L]
hadoop

spark

hadoop

spark

hadoop

spark

PIHBINIA BT S 1, 2Kk, C&8ml T imgiE R

(hadoop,3)
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7.6 it R1E

fESpark N HH, AT R A& H 75 EE H 2Spark DStream b2 f5 £
PRI, 75 B 4 S B VEHE D Stream i 4 S 1 2 B0ds 1 g SOk R 4e

7.6.1 fDStreamiy H 21 SCAS SCAE A
7.6.2 fiDStream 5 A £|MySQLH# JEE H
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7.6.1 D Streamfi i Bl S AN X {4 HP

1% {E NetworkWordCountStateful.scalaf 0ig SO 4 N LR Y25

package org.apache.spark.examples.streaming
Import org.apache.spark.
Import org.apache.spark.streaming._
Import org.apache.spark.storage.Storagelevel
object NetworkWordCountStateful {
def main(args: Array[String]) {
I7E SCIRS 5887 BRI AL
val updateFunc = (values: Seq|[Int], state: Option[Int]) => {
val currentCount = values.foldLeft(0)(_ + )
val previousCount = state.getOrElse(0)
Some(currentCount + previousCount)

}

StreamingExamples.setStreamingLoglLevels() /¥ & log4jH &2 7

R ARARES I — T
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7.6.1 D Streamfi i Bl S AN X {4 HP

val conf = new
SparkConf().setMaster("local[2]").setAppName("NetworkWordCountStateful")

val sc = new StreamingContext(conf, Seconds(5))

sc.checkpoint("file:///usr/local/spark/mycode/streaming/dstreamoutput/’) /[ E
BB, S HA AL

val lines = sc.socketTextStream("localhost", 9999)

val words = lines.flatMap(_.split(" "))

val wordDstream = words.map(x => (x, 1))

val stateDstream = wordDstream.updateStateByKey[Int](updateFunc)

stateDstream.print()

[T A iEA), HEDStream{FAF 2l S A 4 h

stateDstream.saveAsTextFiles("file:///usr/local/spark/mycode/streaming/dstreamou
tput/output.txt™)

sc.start()

sc.awaitTermination()

}
}
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7.6.1 #EDStreamisi L 2 3L AR A

sbt¥T 89 iF )G, HHW T mYEITiET:

$ /usr/local/spark/bin/spark-submit --class
"org.apache.spark.examples.streaming.NetworkWordCountStateful"
/usr/local/spark/mycode/streaming/dstreamoutput/target/scala-
2.11/simple-project_2.11-1.0.jar

BRriztr e, B Bies BonR Ul MR Fisir B 5
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7.6.1 {BDStreamifi I T AT o

ﬂﬁ%%*ﬁ%%,ﬁﬁiﬁﬁiﬁﬁ%a%ﬁ%
NetworkWordCountStateful 2 /74717 #1455 11

$ nc -k 9999

VTN —L 58], a] LIREER AN, e M2 EH
DN RN
hadoop

spark
hadoop
spark
hadoop
spark
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7.6.1 D Streamfi i Bl S AN X {4 HP

IX LR SR AS RA R Ty M A H 2

“lusr/local/spark/mycode/streaming/dstreamoutput/output.txt” {4 7

$ cd /usr/local/spark/mycode/streaming/dstreamoutput/

$ls

W RUREL, XA HZN, AR TIRZ RS, Wk

output.txt-1479951955000
output.txt-1479951960000
output.txt-1479951965000
output.txt-1479951970000
output.txt-1479951975000
output.txt-1479951980000
output.txt-1479951985000

output.txtit)fr %4 B L RKG — 3, B2, SEhr b, sparkA RN
output.txtf] H 3%, A Z
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7.6.2 #DStreamE5 A EIMySQLEHEZE

JE ZIMySQLEE B, 56 B 122 AR B A1 2 -

$ service mysql start
$ mysql -u root -p
$ #J7 m =RNTR N EE Y

AT CA 0 EIFR) “spark”BEE P A — 1NN
“wordcount” {1135 :

mysql> use spark
mysql> create table wordcount (word char(20), count
int(4));

CRE s b7 5 R Spark) N



7.6.2 #£DStreamE A EIMySQLE HEE

7E NetworkWordCountStateful.scala> 447 in A\ R AL .

package org.apache.spark.examples.streaming

Import java.sql.{PreparedStatement, Connection,
DriverManager}

Import java.util.concurrent.atomic.Atomiclnteger

Import org.apache.spark.SparkConf

Import org.apache.spark.streaming.{Seconds,
StreamingContext}

Import org.apache.spark.streaming.StreamingContext.
Import org.apache.spark.storage.StoragelLevel

RIFACHS LR — I
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7.6.2 #£DStreamE A EIMySQLE HEE

object NetworkWordCountStateful {
def main(args: Array[String]) {
117 SCIRAS B8 T R X
val updateFunc = (values: Seq]Int], state: Option[Int]) => {
val currentCount = values.foldLeft(0)(_ + )
val previousCount = state.getOrElse(0)
Some(currentCount + previousCount)

}

StreamingExamples.setStreamingLogLevels() //ix &log4

H &4

T ARARES I — T
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7.6.2 #BDStreamE AN E|MySQL#HEE+

val conf = new
SparkConf().setMaster("local[2]").setAppName("NetworkWor
dCountStateful")

val sc = new StreamingContext(conf, Seconds(5))

sc.checkpoint(“file:///usr/local/spark/mycode/streaming/dstrea
moutput/") /REERE S, KA S EEEELE]

val lines = sc.socketTextStream("localhost", 9999)

val words = lines.flatMap(_.split(" "))

val wordDstream = words.map(x => (x, 1))

val stateDstream =
wordDstream.updateStateByKey[Int](updateFunc)

stateDstream.print()

T ARARES I — T
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7.6.2 #BDStreamB AN EIMySQLE#EFE

IR TH 2 FERER), EDStream A7 2MySQLEHE /4
stateDstream.foreachRDD(rdd => {

/1A #55 BR 2L
def func(records: Iterator[(String,Int)]) {
var conn: Connection = null
var stmt: PreparedStatement = null
try {
val url = "jdbc:mysql://localhost:3306/spark"
val user = "root"
val password = "hadoop" /%4 % %14 /£ hadoop
conn = DriverManager.getConnection(url, user, password)
records.foreach(p => {
val sgl = "insert into wordcount(word,count) values (?,?)"
stmt = conn.prepareStatement(sql);
stmt.setString(1, p._1.trim)
stmt.setInt(2,p._2.tolnt)
stmt.executeUpdate()

)
T ARARES I — T
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7.6.2 #BDStreamB AN EIMySQLE#EFE

} catch {
case e: Exception => e.printStackTrace()
} finally {
if (stmt != null) {
stmt.close()
}
if (conn = null) {
conn.close()

}
}

}
val repartitionedRDD = rdd.repartition(3)

repartitionedRDD.foreachPartition(func)
)
sc.start()
sc.awaitTermination()

}
}
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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. MLIib%:

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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