KMeans

i
=\
i

E=FEa%RE Spark #
Z=53E 3160105705
BEE 3160104714

ZHNIE 3160105187

Z BTSRRI = T Hadoop MECE AR ER, H{ER Hadoop 5T/ T 13& WordCount,
KMeans A NaiveBayes TENIIZFEE, AT, = Hadoop MO HmRAFHEEREITE AR D E
EZ T TRENBDNBENTRNEN MU REERE, B2, 1RHE Hadoop MapReduce 4514, 33
TEEERHITZE MapReduce BIFEFKiE, AR MapReduce Ji2 27 BB EIEE T2 H%E
19, FitEBdEHE HBase EAMNEIEFILE R EIZE HDFS £LEFEY, #HEEEREMTBELHIE
FISRENS B L, MXERIERTENE., M Spark 1EZ2HE 5L#aY Resilient Distributed

Datasets (RDD) 4514, (FESRERIETHNBIEEBZ RS HMMEEFEEARTRIAEFFR, WMAHE
DT RE M HDFS IZEU A FRIE R AIRTER 28, [EIRY, Spark fEAITEMEZR, 5 Hadoop A£SHRFH
9 HDFS, HBase, Hive £#%, #:95 Hadoop EEHIMEETREZNIRT.

ARRIAIH, FAVSESER LA E Spark, H{EM Scala 7£ Spark B2 FEE Z HiSEHH KMeans
Bk, HIETE Spark B TFRUIZITIHERES £ Hadoop MapReduce FHIMEBEHITATEE,

Spark ic &

TEAREDH, BNBEEELEETTH Hadoop 3 AYARSS 28 L #1T Spark HEZRMECE, FHiTiTEIEM
M AR B AIGIE Spark BB & 155

Scala MEELE
B]d apt-get install scala @< TF Scala,
b

WE .bashrc XHFREE Scala FUAXIMEEE: EXMHHIEIN FE:
export SCALA HOME=/usr/share/scala-2.11
FELIFPHA scala BAFH Scala Console, BIA—{TRIEACIBAIHIA Scala Z3RIN,

[root@host0 ~]$ scala
Welcome to Scala version 2.11.6 (OpendDK 64-Bit Server VM, Java 1.8.0_181).
Type in expressions to have them evaluated.

Type :thelp for more information.

scala> println("Hello, world.")

Hello, world.

sbt FFIRECE



BAIRA scala EABNNAKRIES, FINFEEET sbt HITHE, £ *.jar XMHF, RKEX
F spark &&##1TLIE,

o ZAH7E sbt EA M T& sbt-1.2.6.tgz , HiBT scp ~/Downloads/sbt-1.2.6.tgz
root@59.101.111.30:~ KIXZE master fRS528H

sudo tar -zxvf sbt-1.2.6.tgz # f#[E sbt [E4EE
mv sbt /usr/local/sbt

e {24 ~/.bashrc

export SBT HOME=/usr/local/sbt
export PATH=$PATH:$SBT HOME/bin

o iH sht EBIERLRE

[root@host0 ~]$ sbt

[info] Updated file /root/project/build.properties: set sbt.version to
1.2.6

[info] Loading project definition from /root/project

[info] Updating ProjectRef(uri("file:/root/project/"), "root-
build")...

[info] Done updating.

[info] Set current project to root (in build file:/root/)
[info] sbt server started at
local:///root/.sbt/1.0/server/27dclaa3fdf4049b492d/sock
sbt:root> exit

[info] shutting down server

Spark iR E

o T#Eispark/E4EE

o FlFscpEEEI=RSZER L

e {ffH tar xvf spark-1.3.1l-bin-hadoop2.6.tgz f#EIREX

o REmhEIENXMHETFHIZESparkIf R
0 J§ export PATH = $PATH:/usr/local/spark/bin iiuilZ] ~/.bashrc X
0 JBY source ~/.bashrc {FapS4RK

o I0sparkLZ R B ELEMIN

o WA spark-shell
o HHlsparkZF BN IARN LKA E KD


https://www.scala-sbt.org/1.x/docs/Installing-sbt-on-Linux.html

Welcome to

/ol /I
NN/ _ N/ _ "/ _/ '/
/__/ «_/\_, /_/ /_/\_\ version 2.4.0

/_/

e {84 ~/.bashrc

export SPARK HOME=/usr/local/spark/spark-2.4.0-bin-hadoop2.7
export PATH=$PATH:$SPARK HOME/bin

o ZBY $SPARK_HOME/sbin HJEKZIIAN spaTH H, FANRS5 $HADOOP_HOME/sbin
TH—ERmLE IR

® {ZI{ $SPARK HOME/conf/spark-env.sh

O c¢p spark-env.sh.template spark-env.sh

o £ spark-env.sh FIEANUNTAZBE

export JAVA HOME=/usr/lib/jvm/default-java

export SCALA HOME=/usr/share/scala-2.11

export HADOOP_ HOME=/usr/local/hadoop

export HADOOP_CONF DIR=/usr/local/hadoop/etc/hadoop

export SPARK MASTER IP=host0 # 18 master
it

export SPARK WORKER MEMORY=4g # 38E worker
HREARN

export SPARK WORKER CORES=2 # HEEST
worker H91%%

export SPARK_WORKER_INSTANCES=1 # B worker

FEEQE/LD instance

® {20 $SPARK HOME/conf/slaves

O c¢p slaves.template slaves
© T slaves FIEAMTAZR (E5BCTH /etc/hosts FIEERIFIFRERE

B slavel
B slave2
B slave3

B slaved
o RENENERE, BFEE slave TR



rsync -av /usr/local/spark/spark-2.4.0-bin-hadoop2.7
slavel:/usr/local/spark/spark-2.4.0-bin-hadoop2.7
rsync -av /usr/local/spark/spark-2.4.0-bin-hadoop2.7
slave2:/usr/local/spark/spark-2.4.0-bin-hadoop2.7
rsync -av /usr/local/spark/spark-2.4.0-bin-hadoop2.7
slave3:/usr/local/spark/spark-2.4.0-bin-hadoop2.7
rsync -av /usr/local/spark/spark-2.4.0-bin-hadoop2.7
slaved:/usr/local/spark/spark-2.4.0-bin-hadoop2.7

spark SEEIIRERD
EXTERDH, G spark &£&#1517 hdfs 2 Lk
e 3&) hdfs R4 start-dfs.sh

o S5 spark £8% $SPARK HOME/sbin/start-all.sh

starting org.apache.spark.deploy.master.Master, logging to
/usr/local/spark/spark-2.4.0-bin-hadoop2.7/logs/spark-root-
org.apache.spark.deploy.master.Master-1-host0.out

slavel: starting org.apache.spark.deploy.worker.Worker, logging to
/usr/local/spark/spark-2.4.0-bin-hadoop2.7/logs/spark-root-
org.apache.spark.deploy.worker.Worker-l-slavel.out

slave2: starting org.apache.spark.deploy.worker.Worker, logging to
/usr/local/spark/spark-2.4.0-bin-hadoop2.7/logs/spark-root-
org.apache.spark.deploy.worker.Worker-l-slave2.out

slaved4: starting org.apache.spark.deploy.worker.Worker, logging to
/usr/local/spark/spark-2.4.0-bin-hadoop2.7/logs/spark-root-
org.apache.spark.deploy.worker.Worker-l-slaved.out

slave3: starting org.apache.spark.deploy.worker.Worker, logging to
/usr/local/spark/spark-2.4.0-bin-hadoop2.7/logs/spark-root-

org.apache.spark.deploy.worker.Worker-1l-slave3.out

o LLEIFIA jps ML HALATE slave #l master R FEZIFEMNER

o master £ jps

6641 NameNode

6993 SecondaryNameNode
7401 Master

7465 Jps

o slave £ jps

2224 Worker
1732 DataNode
2308 Jps

spark-shell wordcount Rl



o FA spark-shell BATAAREI—IMREXNNHE, BT LEEMN spark #§<, BEWMAT
a2 A LASER— R & B2 A9 wordcount

scala> val textFile = sc.textFile("/user/simple word").cache()
scala> val wordcount = textFile.flatMap(line => line.split("
")) .map(word => (word, 1l)).reduceByKey(_ + _)
scala > wordCount.collect().foreach(println(_))
scala> wordcount.collect.foreach(println(_))
(Catholics,,1)

(someone, 1)

(call,l)

(this, 6)

(doubt,, 1)

(discussion, 1)

(now, ,1)

(magazine,, 1)

(sort,1)

(have, 7)

(think, 1)

(policy,2)

(plenty, 1)

(some, 4)

(well., 1)

(simple, 1)

(This, 1)

(we, 1)

spark-submit wordcount =l

HAIRA scala ERABNNARIES, FIUNEEET sbt HITHE, £ *.jar X&F, FREXR
F spark SR #HITITE

o sbt FEESRIBFRIFTIMBENIBAER

src/
build.sbt
main/
resources/
<files to include in main jar here>
scala/
<main Scala sources>
java/
<main Java sources>
test/
resources
<files to include in test jar here>
scala/

<test Scala sources>



java/

<test Java sources>

® build.sbt FEE—L metadata

name := "WordCount"
scalaVersion := "2.11.6"

libraryDependencies += "org.apache.spark" %% "spark-core" % "2.4.0"

® scala NHFET, WMAFKI wordcount.scala BIA]

import org.apache.spark.SparkContext
import org.apache.spark.SparkContext.

import org.apache.spark.SparkConf

object WordCount {
def main(args: Array[String]) {
val conf = new SparkConf().setAppName("WordCount")

val sc = new SparkContext(conf)
val textFile = sc.textFile("/user/spark wordcount/sample")
val counts = textFile.flatMap(line => line.split("

")) .map(word => (word, 1)).reduceByKey(_ + _)

counts.collect.foreach(println(_))

ETHAENBRXYE, ZEEERR

o)
a|
&

o HAUBEIRER, sbt pacakge , H—IRX

[root@host0 WordCount]$ sbt package

[info] Loading project definition from /root/spark/WordCount/project
[info] Loading settings for project wordcount from build.sbt

[info] Set current project to wordcount (in build
file:/root/spark/WordCount/)

[success] Total time: 2 s, completed Nov 27, 2018 8:28:24 PM

o ITHEGMINMTE target/scala-2.11/ |

® gspark-submit --class "WordCount" --master spark://host0:7077 target/scala-

=

2.11/*.jar FENFIIEEIBTT

{$F Scala 5eRiETF Spark B9 KMeans Ei%



EZREIRSEIOR, FAMER Java 5eR T iERATF Hadoop MapReduce 1EZR69 KMeans Ei%, T4
RRABAERNEEEERHTXEEN, MASHTEES N, BRITEBENZRINEEHTHA,
WAENEET AR HTEIREERE T2, BRINRABREZREENEM E#ITEMDIERN
Spark IEZEMICHEE, HXNERS ZH KMeans BiAMNERHITXNE, MUHBIABIIARTHHN
KMeans Ei£5 ZBIRISEIMEAERE, MIXZITE Spark 5 Hadoop MapReduce B9 REXT LEHRIZ ]
TEMEMN.

BAMERNIERRTEATA KMeans EIEBEE:

input: center vectors, data_vectors, k, max iteration
converge = false, iteration = 0
while not converge or iteration < max_iteration:
for vector in data vectors:
vector.cluster = closest cluster(with: vector)
for center in center vectors:
center.position = average(center.vectors)

output: center.index, center.vectors.count

Bl 75 AL

KMeans BAFE—LEEERITE, SIFOFMERNESRESINSRIET, £88D, &
=4 LN 75 7A7E Scala REYSEIL,

distance FERTITEMMUMARTAALITZEH Euclidian (B, A ERAEAIAES R
DEER, URFIMERERFOS BERHRRIA S ORIEER -

def distance(point: Array[Double], center: Array[Double]): Double = {
val dist = point.zip(center).map(pair => (pair. 1 - pair. 2) * (pair._ 1
- pair._2)).reduce(_ + )

return dist

closestCenter AEAATFITESAERRIEMRERL, FREBNREFLHNFS:

def closestCenter(point: Array[Double], centers: Array[Array[Double]]): Int
= {

var realPoint = point.drop(1l)

var tmp = for(i <- 0 until centers.length) yield (centers(i), i)

var bestIndex = tmp.map(item => (distance(realPoint, item. 1),
item. 2)).minBy(item => item. 1). 2

return bestIndex

ZHAER

5 Hadoop MapReduce AR ELH map 5 reduce J53&AR[E, 7E Spark RS DA ER D H
AEEFEEOFBENMNRBEEEEN A AP, REFEREUEZAN RDD, HIFARS RDD API
EMENRISEI D, FEib, FHATATA—FERRIENHURALNIG, HER) RDD AP B4
map . keyBy . filter . reduce 3, TELLAMAIENSTE APl X1,


https://spark.apache.org/docs/2.2.0/api.html

I LI sparkconf 3L, FHAAINIREBIENARIR, master TRBMEFEANIEELRE
B, FBILESIEM sparkcontext HfE Spark {EZR TSERBN EIE.

val conf = new SparkConf().setAppName("Kmeans")

val sc = new SparkContext(conf)

HAMEMA sparkcontext.textFile &I4M HDFS RREXHHIEHN RDD, EESFENE, BT
Spark FRE XY DAG ITEAREMFME, hABHAERE UG INE RDD, MEICEXHRIR, BRIE
RN EAEN S, 8 cache AARTLAMEHENINH—BEWINE, FSWEFEZINGFEF, MM
B EREFENAET ), ME T @A EEMBANRER LR (BERER T RE) , B
f$F collect /A% RDD B NIERHIEALE, REFEINIRE,

val points = sc.textFile(pointsFilePath)
.map(line => (line.split(" ").map(word => word.toDouble))).cache()
var centers = sc.textFile(centersFile)

.map(line => (line.split(" ").map(word => word.toDouble))).collect

1B138F RDD APl 8y map & reduceByKey A%, BITBITES T m=3BAREFOUAKIT
BNRERONIEIBEZ I T RLETR, MM oHLITEN BT,

val temp = points.map(point => (closestCenter(point, centers),
(point.drop(1l), 1) ))
val newCenters = temp

.reduceByKey{case((pointl, numl), (point2, num2)) => (addArray(pointl,
point2), numl + num2)}

.map{case(id, (pointSum, numSum)) => (id, pointSum.map(_/
numSum) ) } .collect
var diff : Double = 0
for((id, newCenter) <- newCenters) {

diff += distance(centers(id), newCenter)

centers(id) = newCenter.map(item => item)

REMU L&, A1 Hadoop MapReduce 1EZ2 T % Ay RS E5ERL T ER T Spark 1EZRMY
KMeans &%,

BITRGRD

FEMRERD, Tl MEASLIL — R MBRHE IR SRR IR ANIE M E AR BEN A AR E RO EHI TR
RIEBAT IR E A EURRERE LA, STEREN 100 4, EXHHURITHDIR, 5
—UMtIN TN EENFS, BTREFON 100 4, EABHEELER, EAFRAIRET, i)
BOIAER 10 MREFRL., X THENOENEARERGNUARIEREFONBIIZRGXAISE
HIRYSEINIREAR .

sbt Tzt



AT IREEATH jar X, BAEENSTTAMM Scala TIE#1TITE, sbt BEISEEBNFAITEAX 4
B, EXEIRED, HIVLW sbt N FTRRBFRMNERBR N, WREZFPUE— .scala X4
BTIESTH sbt package WRH, —TERNIREBRNIZEBENUTEM:

+-- src/

| +--— main/

| | +-- resources/

| | +-- scala/

| | | +-- Kmeans.scala
| | +-- java/

+-- build.sbt

Heh, build.sbt XEBFERTRENERNEE, BIERAMR, FRNEERE, UAKEREXENLR
$=\—“F, RO RSERLAY build.sbt SERBIW T

ThisBuild / scalaVersion := "2.11.6"
ThisBuild / organization := "Yeeef CC Emma"

libraryDependencies += "org.apache.spark" %% "spark-core" % "2.4.0"

lazy val hello = (project in file("."))
.settings(
name := "Kmeans"

SSREN B RHES ZIBEIFEE ZTET sbt package W ITIEHIEN jar X4, jar SXH4H]
ATE ./target/scala-2.11 ==ps 2R

1517 Spark IiH

BT spark-submit @SFILUSATIIRELA Spark HiAT, WHSEBARZSHE, AIEEAXIEPE
ESBNEREX, ﬁﬂ‘]ﬁﬁﬁ%ﬂ’\] master SERRIEE url 4 spark://host0:7077 T SfERE
B0 master TR, BIATHS, IFHAE Spark EFFIRETT ZBISTRHAI KMeans &iE:

spark-submit --class "Kmeans" --master spark://host0:7077 ./kmeans_2.11-
0.1.0-SNAPSHOT.jar 6 /user/datapath/doc_vec /user/centerpath/center
/user/tmppath/ 10 0.01

BABRREAN T MEAE, EFEa 7RINTENGITHEML:

2018-11-27 18:46:35 INFO SparkContext:54 - Running Spark version 2.4.0
2018-11-27 18:46:35 INFO SparkContext:54 - Submitted application: Kmeans
2018-11-27 18:46:35 INFO SecurityManager:54 - Changing view acls to: root
2018-11-27 18:46:35 INFO SecurityManager:54 - Changing modify acls to:
root

2018-11-27 18:46:35 INFO SecurityManager:54 - Changing view acls groups
to:

2018-11-27 18:46:35 INFO SecurityManager:54 - Changing modify acls groups
to:


https://spark.apache.org/docs/latest/submitting-applications.html

2018-11-27 18:46:35 INFO SecurityManager:54 - SecurityManager:
authentication disabled; ui acls disabled; users with view permissions:
Set(root); groups with view permissions: Set(); users with modify
permissions: Set(root); groups with modify permissions: Set()

# Details omitted

Iter 17 times

Time elapsed: 67.735s

# Details omitted

2331058, BRI Y S 2 BT Hadoop MapReduce 22 FHY KMeans Ei&iH —3,

5 Hadoop MapReduce BI3JLE

{FRER B RNEEARBRNEIERAN, F18EIE3TLE Spark 5 Hadoop MapReduce #J4EE, £
AED, BAVEEENERERONSIRENZALIE, KL Spark #2525 Hadoop MapReduce #E
ZRIVHBEER.

?tﬂ]LLT‘ESIEWAH“;EEP:UE’JS(#;&“BHHIJ% 0/2/4761T89AE, FRIKEL k Ey_ﬁx 10/8/6/4
ATR9RDIA TR E AL, FHBITU Fa<151T ZBILIHSTAY KMeans Bi&, MImEITXILE,

hadoop jar KMeans.jar Kmeans /user/datapath/doc_vec /user/centerpath/center
/user/tmppath 0.01 30

BANCR T AEM k BB FRERREMN KRR E, HioREN TIRES,

k & EREER Hadoop @1ThTE (#) Spark iz1TE[E (7))
4 17 737.258 44.54

6 12 594.351 44,732

8 20 1098.081 66.069

10 17 977.733 67.735

AIAEE, EHEBRNBMAREEFHT, Spark WETERERIRT Hadoop MapReduce HIIEE, &
FRAN TR E XS L B R AR BBt R M E RENX R,

10 Centers 17 Iterations 8 S 20 Sierniions

Spark
Hadoop MapReduce

Spark
Hadoop MapReduce

6 Centers 12 Iterations 4 Centers 1 7 Iterations

Spark 13.3 Spark
Hadoop MapReduce 1 X Hadoop MapReduce




BATMERS, FHE X E Spark Ltk Hadoop MapReduce BMEREIRTHAZI T 15 5 £A, XA MUIRE
Spark JREMAIMEESE ., HTFEZET Hadoop MapReduce fEMl Z 83214 10 HIBTESRE, MUKk
KMeans BiEH X map reduce Ji2RVMEHREMA, {£13 Spark #8343 Hadoop MapReduce 7£
KMeans B LB AIRFAMERERIN .

RS LR

® JG{T spark-shell fg, HI

[

= =)
=

WARN NativeCodeLoader:62 - Unable to load native-hadoop library for

your platform... using builtin-java classes where applicable

o0 £ $SPARK HOME/conf/spark-env.sh FURHN

export LD LIBRARY PATH=$SHADOOP HOME/lib/native/

o 7f spark FIEITHIFEF AT DAEERA S (4, thRJIAEER hdfs FRRYSC 4
o ERIABEEX hdfs FREYXX M, FATRIBARINBIZR hdfs:// F4F7HEH
o EEEENAH M

» K XHLFIERRAE work / master RERFIEER KR
 SRINBUSE file:// SR4FHIIERR
o —FHIATEHTT WordCount LKA, I unexpected exception HIEEIR

o 7£ build.sbt AURBIETEIEFHA scalaversion , IEREHEIRMER
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