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7.2 Spark Streaming

7.2.1 Spark Streamingixit
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7.2.1 Spark Streamingizit

Spark Streaming )2 s J5 2 ¥ S s 4\ B i DA
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Btut /& Dstream, FF H X DStream ¥ #5AE # i £ 75 28 A% #H B2 [ RDD R A E

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
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7.3 DStreamig{E#LIA

7.3.1 Spark Streaming T{EHLHl
7.3.2 Spark StreamingFe 5 [ 3= 4 5 B
7.3.3 & StreamingContextif 4
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7.3.2 Spark Streamingfz F I E AR T

%5 Spark Streamingfe 5 A5 18 2 .
i A1) 2 4 A DStream >k & S N IR
1 3 X DStream . FH 4% i A A g H HAE SR 8 ORI

3. H streamingContext.start() i’ - 4G B2 U E4E A0 Ak B iR A2

h

4.38 1T streamingContext. awaitTermination()7‘:T?£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
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7.3.3 fll3E StreamingContextX} &

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

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

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

scala> val ssc = new StreamingContext(sc, Seconds(1))
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7.3.3 fll3E StreamingContextX} &

RS — AT fISpark Streamingfe ), AN E7E
spark-shellfiz4r, NFEEEE 77 a0
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 X155

1.#Espark-shell 6 & L 47

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

$ cd streaming

$ mkdir logfile

$ cd logfile
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7.4.1 X155

3t \spark-shellf) @ XA/ . 15 BAMTIF— A& E 1,
J&2 513 N spark-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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7.4.1 X155
2. KHMSL N R T AR

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

$ cd streaming

$ mkdir -p src/main/scala

$ cd src/main/scala

$ vim TestStreaming.scala
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7.4.1 X155

Fvim%s 48 45 87 2 — /M TestStreaming.scalaf S S 4F, 157 B4 A\ UL R ARAD .

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~
B TS, 204, — PR, 5B EEE

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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$ 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 9w B T W1 E

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

$ /usr/local/sbt/sbt package
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7.4.1 X155

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 LA E, BN TIRIPIRES (EANEEET A B A P 5 &
By SEALIN AN

P1#e 2| 534 —/~Shellid 1, 7£
"lusr/local/spark/mycode/streaming/logfile" H 5% T F-# & —Mog2.txt
A, SO E T R A N — Jﬂﬁ$ﬁ TRAT I SCAFR H vim i 4 28
PRI HRlE] “HRPr T 7, SEAF20FP LU, $% 8 Crl+CEEE Ctrl+D
f B A, win] DL 2] IF”E/I’X\IDE@F%LATTEH$$172ﬁ1+{;Au\
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TCPAR S 3% ity

Spark Streaming ] PLIE i
Socketdi 1 1 W FF U , ]
ﬁﬁ}ﬁﬁ??*ﬁ@%fﬁ TCPZ /it bind()

socket()

1 . SO C ketI{/ﬁﬁﬁ socket() listen()
accept()
\4
connect() BT RHL22 B 3145 &7 i i 12
i R H ¥
> write() - > read() -
HEFRER
\4
] )&% H i Y
read() - write()
SR Y
close() > read()
Y

: . lose()
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7.42 EEFR

2. [ HERFRAEN IR

$ cd /usr/local/spark/mycode
$ mkdir streaming # 278 £ £ 777 1% H R, WA 6
$ mkdir -p /src/main/scala # 2772 £ 22 1775 1% H %> B 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

RIRARSAE R —
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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,
StoragelLeve 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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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 (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)
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7.42 EEFR

$ 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
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AT H— 1% HEANcE L, JB3nckE)T:
$ nc -lk 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)

(SparkZm FEE:A ) B TR AR 5



7.42 EEFR

3. I Socketg 2 SEH B & X HHER

o« FIEIEATHATE 2, BRIk E AT B e T,
AEEHIncEE R, MK B OSSR = 4-Socketl
H

$ 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

RIRACHS LR — I
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7.42 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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7.42 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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7.42 EEFR

:ﬁhﬁ']tSbthT@éﬁl%

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

DataSourceSocketfs Fr 75 30— XA A 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 #iDataSourceSocketfE )+ :

$ /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

XA H 2 AT B — 2 EEAL SRR SOAE B, X285 5 B2 Socket
PR, 2RV e 2
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7.42 EEFR

FE T — 8 DR S W A -

$ /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, VR 2], B BT B AR ST E B
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7.4.3 RDDPBAFIE

£ 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}

RIRARGAE T — ]
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7.4.3 RDDPAFI7

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()

R ARAREG IR — T
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7.4.3 RDDPAFI7

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

(SparkZm T2 Al ) FE TR HENREER



7.4.3 RDDPAFI7

sbtiTE G, AT T HmIBITIET:

$ 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

WAT Eler @ PR, RFEUTGETT, Bl A RIS N H R 45




7.5 SRR

7.5.1 Kafkafdj/

7.5.2 Kafka#k 4% T.1F

7.5.3 Sparkift £ TAE

7.5.4 %45 Spark Streamingf& /7 ¥ H KafkaZi i V5
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Kafkazg — s &t E A AT EE R 4t, H P iEdKafkaz gim] LUK

ATRKERER, RN BEESEI AT )V 2% &
~Kafka Rl DA IR i i a2 75 2 S i AR NI e i 2 A 2

TEANF I RBIRES
e, e
Kafkaff A%k =s #
WXAL, ANFSRI) 5

Kafka

MRRG GERH

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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7.5.1 Kafkafai 4}

*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[E TopicH)VE 24 A7, 2% E— 1 TopichvE B B IR RAT
T—A8iZ A broker I, {HH R 7516 € B W TopicRI A A= = 5 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)

( Sparkéi FEFLfl) B 1R R R sa



7.5.1 Kafkafai 4}

o) Crmmear ) Cromean )
Service ] | Front end 1 Front end n X
:: AN i 4

________ T == —
Push /,Push Push “Push__\ Push
v [ | = [======77~ roT T T T TTTTT
_________ T Y a¥ | Zookeeper
Broker E: Broker i : Broker i :( o
: it~ NG 17 i
Topicl I Topicl I Topic4 || !
4 AR BV . S
\i: " i/ I [ Zookeey
Topic2 i / Topic3 \E { TopicS \i : - .
_/::\ /: :\ :: :
s il . ke r (oo
______ Rl B B e B e,
=72, | ; | b 3
Hadoop j Real-Time / Data N ‘ ,E'/ Pk
_ closter monitroing / " o\_  warehouse AN %

(Spark¥s fEE: 4l ) BITR%F I ENE SR W ziyulin@xmu.edu.cn



7.5.2 KafkasE&Z T 1k

1. 23 Kafka

2. B zshKafka
3K afka® IE#E TAE
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7.5.2 KafkasE&Z T 1k

1.223EKafka

kT Kafkal1 &2 771k, ESH B TR IEELR = 3
W R RS R B RAE A LR 55T & HEOR T = 3 E (Kafka
[1h) 2 2 R g B S AT N )
http://dblab.xmu.edu.cn/blog/1096-2/

X B O4 i %3 Kafka®] “/usr/local/kafka” H T

)

e
AR

A R B F A
FEEFIHAERT1005R
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7.5.2 KafkasE&Z T 1k

2. )BzshKafka

VLEH: AR T #2235 e yKafka_2.11-0.10.2.0.tgz,
A T 2.1 5 /2 1% Kafka Fr X R 1 Scalafk A5, 5 H )
0.10.2.0&Kafka [ & (IR A5

FTFF— AN, i\ F 64 B 3hZookeeper ik % :

$ cd /usr/local/kafka

$ ./binfzookeeper-server-start.sh
config/zookeeper.properties

T ANE L AQ&;’“E—TD, — H &M, Zookeeperﬂﬁ%
WiiF Ik T

(SparkZm FEE:A ) B TR AR 5



7.5.2 KafkasE&Z T 1k

FTHZE =A%, SREHIN T Ha< )8 3Kafkafk 55
$ cd /usr/local/kafka

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

T ANE Y IR AN AP 11, — H2CH, Kafkallp % 5f
{1k T

(SparkZm T2 Al ) FE TR HENREER



7.5.2 KafkasE&Z T 1k

3.MRKafka 2 IE#H TIE

AT =A%, RN N2 eE— e AN
“wordsendertest” ] Topic:

$ cd /usr/local/kafka

$ ./bin/kafka-topics.sh --create --zookeeper localhost:2181 \
>--replication-factor 1 --partitions 1 --topic wordsendertest
#r] LA listyl i B A G B Topic, Bk 745 61 i

$ ./bin/kafka-topics.sh --list --zookeeper localhost:2181

(SparkZm £ L i) B TREFIT AR R



7.5.2 KafkasE&Z T 1k

AL F*#H (Producer) Rr=A4—ue¥dE, H5E 477K im N L85 N T
THI 7 2

$ ./bin/kafka-console-producer.sh --broker-list localhost:9092 \

> --topic wordsendertest

ijiﬁﬁ‘ﬁé\i‘ﬂﬁiﬁ, Bt P LAAE 24 28 S A P B4 B A\ — BB S HRLR], BT
DN

hello hadoop
hello spark

(SparkZm T2 Al ) FE TR HENREER



7.5.2 KafkasE&Z T 1k

WfTUF@ Aﬁ%%,%ﬁ%@ﬁﬁ#%?i%ﬁﬁo%%%ﬂﬁ%@4
'Lﬁﬁ’ iﬁJ]\‘Fﬁ HJ ?’

$ cd /usr/local/kafka

$./bin/kafka-console-consumer.sh --zookeeper localhost:2181 \
> --topic wordsendertest --from-beginning

E%Eﬁ%%%U, fige b Bon i AR, Wl WA 7E 55 A — A 2w L R N
TN

hello hadoop
hello spark

(SparkZm T2 Al ) B TREFIT AR R



7.5.3 SparkAE& T1E

1.4 A Rjar
2.)838lspark-shell
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7.5.3 SparkAE& T1E

LINIAE SR ar
KafkaflIFlumeZs & e AR, 75 BRI ZE  Garscs)
fEspark-shellF1 447~ Himporti& &) 3 47 Ml

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 2.11fH><jartl, | #HLL:

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

(SparkZm e 7L ) B TREFTHEALE



7.5.3 SparkE& T1E

fojar e #3| Spark H % Kjars H & T

$ 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 At Kafkazz 3% H >k ilibs H % K B BT jar XA & i 2]

“lusr/local/spark/jars/kafka” H % T, 1E7E& 44T NI

A
FIIZI/Q'\:

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

(SparkZmFE LA ) BITREFITE




7.5.3 SparkAE& T1E

2. )8 3spark-shell
PAT U0 a2 A Blispark-shell :

$ cd /usr/local/spark

$ ./bin/spark-shell \
>--jars /usr/local/spark/jars/*:/usr/local/spark/jars/kafka/*

JREN G, FHRPAT I R 2

scala> import org.apache.spark.streaming.kafka.
=57 FHEE

Import org.apache.spark.streaming.kafka.

(SparkZ FZ 3L B TR HAL



7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

1.5 54 57# (producer) &
2 B #HE (consumer) P
3945 HERNNKERR

4. JmEFTRER

5.B1TEF
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

1.9 54 P=% (producer) BFF
9 5 KafkaWordProducerf2 7. #1472 il dAAS H % -

$ cd /usr/local/spark/mycode

$ mkdir kafka

$ cd kafka

$ mkdir -p src/main/scala

$ cd src/main/scala

$ vim KafkaWordProducer.scala

7t KafkaWordProducer.scala® % A\ UL FACHE .

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.

R ARARES I — T
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

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)

T ARAREE IR — I
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

// 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)
}
}
}

(SparkZm T2 Al ) FE TR HENREER



7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

2.9 BH#E (consumer) R

k4 AE 24 8T H 3 A& KafkawWordCount.scalafChd 3 44,
‘B2 KafkaWordProducer /& 3% 33 3k (1) B a] i AT R B 45
i, RN ET

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

RIRACHS LR — I
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

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 =, HE, G35
hadoop

val zkQuorum = "localhost:2181" //Zookeeper ik 55 z5 Hidik

val group ="1" //topicAT{EHIgroup, R AR EANH SEERLFR, ki
AH1, Tival group = "test-consumer-group”

R AARHS IR — T
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

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(_ + , -
_.Minutes(2),Seconds(10),2) /[iXAT ARG )& XAE T — 15 B & H L #i e
[ A

wordCounts.print

ssc.start

ssc.awaitTermination

}
}
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

3.9m 5 HEMARERERF
4k 2 7E 2411 H % B g StreamingExamples.scalafCig e 4F, , FTi% Blog4j:

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)
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7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

4. gETRER
1) i simple.sbt 3 {4

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

$ vim simple.sbt

fEsimple.sbt9 4 A LL T ALhG

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 ST B2 7% -

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

(SparkZm T2 Al ) B TREFIT AR R



7.5.4 #% 5 Spark Streaming#2 & {F FlKafkaZ{iE &

5.1B81TIERF

fFTH— 1%, $ATUO N4, 1817
“KafkaWordProducer”‘f)?, PR — SRR G —HER
OB HaA]) .

$ 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.KafkawWordProducer" \

>/usr/local/spark/mycode/kafka/target/scala-2.11/simple-project_2.11-1.0.jar \
> |ocalhost:9092 wordsender 3 5

(SparkZ FZ 3L B TR HAL
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7.5.4 #% 5 Spark Streaming#2 & {F FlKafkaZ{iE &

TR — 1w, $UT M4, iafrKafkawordCount
By, PATHERINSG

$ 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.KafkawWwordCount" \
>/usr/local/spark/mycode/kafka/target/scala-2.11/simple-project_2.11-1.0.jar

(SparkmFE A ) ISP



7.5.4 #% 5 Spark Streaming#z [F{F i KafkaZ{iE &

ety B, #UEsh ViAmgtitige, s bala i
ZI_\‘ﬁD —\ %Ié/fy\,f—il;l? J%\ .
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7.6 ¥eiRiRlE

7.6.1 DStream IR S i fF
7.6.2 DStream & MRS 4k
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7.6.1 DStream AR 7S 552 4E

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

“flatMap(func): Smap#HEl, {E& &AM Fan A TAT FI A RS v 04 Bl 224 it 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, & EDStreamAl H i DStream
iobIveEN

(SparkZm T2 Al ) FE TR HENREER



I
D
Sitas e

¥

€ 7.6.1 DStreamTCIR7SEEHRIRIE

%,
&

countByValue(): NH Tt &EANKHDStream 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, — MM (KW)BER ), R Bl—MLE (K, (V, W))SEX F#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): BT XHEDStream )% ~RDDMN fIRDD-to-RDD & £, Al &
—/NFTHIDStream. SCREEHT I DStream HH /T A RDD#: 1

(SparkZm T2 Al ) FE TR HENREER



7.6.1 DStream o iR 7555 #i24E

TR T i VR 991«
AT BT SN ARG, Wi R eIk
S, BIRGE, B R G R HE R B ) A Y
15,“/@3’ ;FH‘ZE"LJ‘EI:I:EW\%?%’ Z_\‘/ﬁ‘\jﬁ’/ﬂj%iﬁ
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7.6.2 DStreamB IR 7555 #ie(E

1. WE3hE DRk
2. updateStateByKey#:{F
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7.6.2 DStream B8 A 7S 55 HRIR(E

1. BEhE DERERME

HIWE M E DK E (WS & D A RRZER[E])

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

HERE E N E F, #SfH —irDstream (E# —#80RDD) #EAEN &
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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7.6.2 DStream B8 A 7S 55 HRIR(E

— LB R AR R 15 X

-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%?

Tito M R func K A3 Bl a) (8] F& iR B e B B 2 X AN G R .
Hfunch 2w e 4 A aE, MRl LSCFF AT A

sreduceByKeyAndWindow(func, windowLength, slideinterval,
[numTasks]) B H 2| — (K, V)8 E X AL DStream _ER}, 23l [Bl—A>
(K, V) B A X 2H 3 13 iF)DStream . B — - key RE 5 45 52 Freduce
R (funceR B AT R G E . R AEOMEN T, IMETFRHT
SparkEA I RAT S E 7040 . m] Ll numTasks 248 (1 15 & K 4R
TEAN R AT 5550

(SparkZm T2 Al ) FE TR HENREER



7%
&

) 7.6.2 DStreamB IR ASEHIRIRIE

N

— O AR HERAE I X
‘reduceByKeyAndWindow(func, invFunc, windowLength,
slideInterval, [numTasks]) 5 in s 24 H)
reduceByKeyAndWindow, &% Hreducefld, &itT
Jeri @ N Hreduce BT BT LA RN EoX# A
A O RHET AR T reduce ik, FHA B & 0122 EdRE
AT “Wimreduce™ B E. (HZ, HEEH T “nli¥reducers
27, RVHSLSreduce sk EHAA — XM “1F [Hreduce R
7  (PlnvFuncS$uiE )

-countByValueAndWindow(windowLength, slideinterval,
[numTasks]) 4 H 3| — (K, V) A5 T 4 % [\ DStream |,
IR [\ —A~ B (K, V) BB A R 8 D Stream. &:~key |
{E 72 EATERE B & 1 H I R A

(SparkZm T2 Al ) FE TR HENREER



7.6.2 DStream B8 A 7S 55 HRIR(E

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)
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HEhEH (o ZD

(a",1) ("a",1) ("a",1)
_________ . . o - BEEn
("b",1) ("b"1) ("c",1) ST
(a)toEFTZIJ
tyif %1 25 taif ZI58T 1E N
& s WEEHE O (%)) /%?Dﬂgﬁ?}%

_________________

o ZI Aty I 2 5 A
(b)Yt i %1 & TP 2 S 43 e

& reduceByKeyAndWindowig: /i B8 &
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7.6.2 DStream B8 A 7S 55 HRIR(E

2. updateStateByKey#fE

T AR B HEIR 2 RIS OIRAS I, 5t A 20 i Fupdate StateByKey#/E

(HETE AR IF

T ARSI S, AMUREFESS, S AT i Mg i 4h
SRR EHEAT AN 2, BrbL, A ST BRI SR, S A O ) E ]
RS BRI SRS T 25

i — S NetworkWordCountStateful.scalafChd e 44, % A\ LA ALHS:

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

import org.apache.spark.streaming.__

import org.apache.spark.storage.StoragelLevel

R AARHS IR — T
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7.6.2 DStream B8 A 7S 55 HRIR(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 ARARHS IR — I
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7.6.2 DStream B8 A 7S 55 HRIR(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()
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7.6.2 DStream B8 A 7S 55 HRIR(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)

}
}
}
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7.6.2 DStream B8 A 7S 55 HRIR(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

PAT Eilar 25, sl TIRVPRE (BRO T & D
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7.6.2 DStream B8 A 7S 55 HRIR(E

I —PMEIENNcE L, BIInciEF:

$ nc -1k 9999

JIHEIXAN B T 2h i N\ — L5 L]
hadoop

spark

hadoop

spark

hadoop

spark

PRI NIA IS & H, 2K, Cafid 7 iamgits R

(hadoop,3)
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7.7 M iR1E

fESpark H o, AN RS L T 7 2 AY H 2Spark DStream b3 5 115
R, T BR A far H VR D Stream 1) 500 4 35S E Bl s SO R Gk

7.7.1 fEDStreamia H 21 SCAS LA
7.7.2 #2DStream5 A\ F|MySQLE 4 %
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7.7.1 1EBDStreamifi i 2l 3C AN LA

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

(SparkZm T2 Al ) FE TR HENREER



7.7.1 1EBDStreamifi i 2l 3C AN LA

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{F A7 2 S A 4 h

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

sc.start()

sc.awaitTermination()

}
}
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7.7.1 1EBDStreamifi i 2l 3C AN LA

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

BRrizir e, B Bis ROl MR FisirE R
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7.7.1 $BDStreamifi H 8 T A4

ﬂﬁ%%*ﬁ%%,ﬁﬁ$ﬁﬁ$%ﬁ%a%ﬁ%
NetworkWordCountStateful#2 /7 1T ia i 4t 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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7.7.1 1EBDStreamifi i 2l 3C AN LA

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

WRUREL, XA HZN, AR TR Z SO,

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

output.txtit) g 44 & K AG — D, B2, Lhr b, sparkA AN
output.txtf H 3%, 1A
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7.7.2 $EDStreamE A EIMySQLEE FE H

JE ZIMySQLALH B, H 5 AU 12 AR B B 2 -

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

TS0 EIFR) “spark”BEE P A — N RN
“wordcount” {1135 :

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

(SparkmFE A ) ISP



7.7.2 #BDStreamE AN EIMySQLZE#E & A

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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7.7.2 #BDStreamE AN EIMySQLZE#E & A

object NetworkWordCountStateful {
def main(args: Array[String]) {
117 SCIRAS BT BRI 2X
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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7.7.2 #BDStreamE AN EIMySQLZE#E & A

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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7.7.2 #BDStreamE AN EIMySQLZE#E & A

I TH 2 F I HER), EDStream A7 2MySQLEHE [
stateDstream.foreachRDD(rdd => {
/TN 1 BR £
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.toInt)
stmt.executeUpdate()

)
T ARARES I — T
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7.7.2 #BDStreamE AN EIMySQLZE#E & A

} 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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/.8 Structured Streaming

7.8.1 Sparkii i 2H A4 iy
7.8.2 Structured Streaming ) Jt A J7 B
7.8.3 ~ft4 it Structured Streaming
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7.8.1 SparkiititH B R EFH

Sparkiji vt H A At

Spark2.0 ®ij, f#HSpark Streaming, % TRDDRIZEHI%
Spark2.02 J5, #ri T Structured Streaming, &= T-DataFrame 554 i
R KH AR

*Structured StreamingftSpark2.074 HE A RA, 2. 2847 IE R kAR
20184228 H, Spark2.3H i & Afi, FrhitAStructured Streaming 5| A
TR AN B, TR IR KB NS, SFlink— 5 T

20184-Spark2. 3p A 51 A g b A B 5 Flink— 85 h

(SparkZi LRl 8 TR LR R T



7.8.2 Structured Streamingf4 £ A< JF IE

HEAN Hﬁﬁiﬁu)\ﬁﬁ A N WA — 5K 1 )
ﬁi% — 2R IR B A N — AT B i 21X 5k R

/«%Wil A ER 2 P2 A — A 45 B 4E-Result Table. &
ﬁ/\ﬁﬁkllﬁﬂﬁn CEbamifia®y) , s g 22, #B
2= 2% HiResult Table

Data stream Unbounded Table
new datainthe
data stream
\ T new rows appended

to a unboundedtable

Data stream as an unbounded table
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cat dog dog
owl cat
dog dog owl
1 2 3
Time
Input cat dog data up catdog .data up cat dog .data up
Unbounded Tot=1 [ Tot= -
d d d d Tot=2 d d Tot=3
table of allinput 08 908 | dogdog | _dogdog
owl cat owl cat
dog
owl
Word count query
?e;:‘llt P cat result up cat 2 [result up cat 2 resultup
able o dog tot=1 dog 3 [to t=2 dog 4 to t=3

word counts

Output
Complete
Mode

(SparkZm £ 2 il

owl 2

print all the counts to console

Model of the Quick Example
Structured Streaming w2 157 7< 15
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7.8.3 1+ 4%t Structured Streaming

o). METE4 T Spark Streaming, N A BE L
Structured Streaming?

/T‘

2
S
5T,

St

B

Ll

R It E
o T S2 I fexactly-once. 2.0 R i1 Spark

Streaming R fig i #at-least once, HEZEZE AR MEFE R
Fllexactly-once. L EHT i THAATIEHESE, fif
HszPlexactly-once BEE S T
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