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SparkMLlIib SE&k

1 MLIib =6

1.1 B&esrfil

1.1.1 &5%i5%8E

528 ( Cluster analysis ) BRIB#ENF IR | EROMESRE - 8§—4EHBR object ¥I5A
BTME , SMEZIA object RATALEN , FESHEZIAN object RATAHER. RAEERN
B¥S) (NERESESEELE ) TEEN—HS , BTRNERN K-Means A,
LR ENRIEE X% (CURE, CHAMELEON % ). RIt&ELE ( STING, WaveCluster & |, &

=
e )

BN ERIEREBITEN : FMBRENTR , MBLE— I Ta2ES D, HPg PN a=EG n
MEREY FRAEMEILE D Mo k N FE EXBNFERSPITEZEERERATRE |
MARFERNTTEBRER S, ERS N FEUM— .

K-means BZEBTFTLEESEY , LMERNEIE. fENMHER. SVM SEE25R5RE vy 19,
RGP ELEH THEAGIND 2., MBEIEARPINZEETE Y , REYFHE x , tLIRIREF
HPNEETUUR R =ETEPRRECr), BERNENRRAISNMER x BEASEE Y, F7
BEIZER y FUREER x IE—iE, L EEMNEER | BERERE—MER , EFEEN=EE
IEERE , EFENEEIRERERIT Y.

55%(ARE , SERBRIRES |, BRSO LBIPHE LD , HTS SN TEMSTR— 3
A, MBREMENFS , ERFZFTUARANERFIEEREERIEE  BREEEFIN—Fh,
BRIRE ZNATHRITE. &Y%, SIEERATIMZEHESOE , BNNEEtRIEES,
1.1.2 SEfI9 R

EZSLHIRIBNE K-Means &% , K-Means BFEFFEAIRENERESEEXEL  H
ZOBB-oEE

® BENIEIR K MR ;
o HEMEREIX KNFOAMEEE | EFRIEERIIANH O R AERERNR ;

o EERIMSRARATIIE ( mean ) RKEFHITE K NRHFD |
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o ESXR 23, HEREABREZTWRERIIEAENE
® KRR,

K-Means EiZRIZEERIFIMKI T XIHIIREREEHORIIERE  BRMNRHRIUE | I KERTE
BEEENAKE , MEEEERISUR , REEBSERMRIETE | RS TEr.

ARG T TSR -

1. SEEEE , SRS R TN

0. SHUEEEERE | IRE 2 N0 20 SOE , HH TR ISR SRR

3. FTENEGEEEIA0T ;

4. (FRRREFHZHSETEEUEEE ;

5. {EFRtEELIIT B A

6. ARG 1, RELR ; TR 2 , REKIEENESR.
1.1.3 izt #5#rEi5 EE

1ZELHERREWE N kmeans_data.txt , BJLAEARZRSMIHrRR/data/class8/ B RF#E!,
EZEFIRMT 6 MPRITEMUE LR , (£ K-means BRESHXE I ToE,

{EFAHY kmeans_data.txt ROEUEIN AR

000000
010101
020202
9090290
919191
929292

1.1.4EFC

import org.apache.log4dy.{Level Logger}
import org.apache.spark.{SparkConf, SparkContext}
import org.apache.spark.mllib.clustering.KMeans

import org.apache.spark.mllib.linalg.Vectors

object Kmeans {
def main(args: Array[String]) {
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/Y ERAE BRI H S B i
Logger.getlogger("org.apache.spark”).setLevel(Level WARN)
Logger.getLogger(“org.eclipse jetty.server”).setlLevel(Level OFF)

/) IREIE TS
val conf = new SparkConf().setAppName("'Kmeans").setMaster("local[4]")

val sc = new SparkContext(conf)

V& =75
val data = sc.textFile("/home/hadoop/upload/class8/kmeans_data.txt’, 1)
val parsedData = data.map(s => Vectors.dense(s.split(' ).map( .toDouble)))

/) REEEREERE , 2136, 20 KE , AT TR G E e

val numClusters = 2

val numliterations = 20

val model = KMeans.train(parsedData, numClusters, numiterations)

/ FTEIEHERR R IF

printin("Cluster centers:")

for (c <- model clusterCenters) {
printin(" " + c.toString)

/

/) EFREF T Z FIRr L EE R
val cost = model.computeCost(parsedData)
printin("Within Set Sum of Squared Errors = " + cost)

VTl k5

printin("Vectors 0.2 0.2 0.2 is belongs to clusters.” +
model.predict(Vectors.dense("0.2 0.2 0.2".split(" ).map( .toDouble))))
printin("Vectors 0.25 0.25 0.25 is belongs to clusters:" +
model.predict(Vectors.dense("0.25 0.25 0.25".split(" ).map( .toDouble))))
printin("Vectors 8 8 8 is belongs to clusters:" + model.predict(Vectors.dense("8 8

8".split(" ).map( .toDouble))))
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/) XL 1, HR[EIEEER
val testdata = data.map(s => Vectors.dense(s.split(’ ).map( .toDouble)))
val resultl = model.predict(testdata)
resultl.saveAsTextFile("/home/hadoop/upload/class8/result kmeansl1”)

/) GG 2, IRIEEEEHIS AR
val result? = data.map {
line =>
val linevectore = Vectors.dense(line.split(’ ).map( .toDouble))
val prediction = model.predict(linevectore)
line + " " + prediction
JsaveAsTextFile("/home/hadoop/upload/class8/result kmeans2”)

sc.stop()

1.1.5IDEA }iiT1ER

F—2 (ERAUT <550 Spark &8

S$cd /app/hadoop/spark-1.1.0
Ssbin/start-all.sh

F & & IDEA g EIGITINE
£ IDEA iIzfTBCEPIRE Kmeans Iz1TEE , HFEANNEIECEETEFTIEE  MEZRER
HPAEEZEMASE
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Run/Debug Configurations

lame: | Kmeans Share Single instance only

¥ @ Application

Configuration
Main class:

WM options:

Program arguments
Kmeans

Defaults ath of module: | Eg LearnSpark

Use alternative |RE:

F=F PUTHUEREH

FizTAEEOSTILUER , B AT EHERFHHREA N RO $ (9.1, 9.1, 9.1)F1(0.1,
0.1,0.1), EREEMNUIXRHITE KD BT HRE.

FEE BERHERMY
f£/home/hadoop/upload/class8 BRHER MNEHBE R :

| | hadoop1 || hadoop2 | | hadoop3| 3¢
[hadoop@hadoopl class8]% 11

total 36

-rwxrw-rw- 1 hadoop hadoop @001 Aug 30 2014 choles
-rwxrw-rw- 1 hadoop hadoop 72 Jun 2 2014 kmeans
-rwxrw-rw- 1 hadoop hadoop 10395 Sep 3 2014 lps:

1

1 D5 3
drwxrwxrwx 4 hadoop hadoop 4096 Aug 21 10:18
drwxrwxr-x 2 hadoop hadoop 4096 Aug 21 10:19|result_kmeansl
drwxrwxr-x 2 hadoop hadoop 4096 Aug 21 10:19|result_kmeans2

BEER ], TzERPREBHTER  235IHT 6 T RETERENERE

»

70 3L 22 1 HWEAME, f#EHbE: http://www.cnblogs.com/shishanyuan



| | hadoop1 || hadoop2 | | hadoop3| (X

[hadoop@hadoopl class8]% cd result_kmeansl
[hadoop@hadoopl result_kmeans1]$ 17

total 4

-rw-r--r-- 1 hadoop hadoop 12 Aug 21 10:19 part-00000
-rw-r--r-- 1 hadoop hadoop 0 aAug 21 10:19 _SUCCESS
[hadoop@hadoopl result_kmeans1]$ cat part-00000

»

HEROOO

BEER 2, MxERTEE T HIEENES

| | hadoop1 || hadoop2 | | hadoup3| (]

[hadoop@hadoopl class8]% cd result_kmeans2
[hadoop@hadoopl result_kmeans2]§ 1s

part-00000 SUCCESS

[hadoop@hadoopl result_kmeans2]$ cat part-00000
0.0 0.0 0.0 O

»

1.2 [O)3&ESEH

1.2.1 FiXizep

S EIFRF AR AR TS ERNRER — I 81 B R BRI Z B AR R TERRY
—MEFSHGE  RAE— T BEERIBRMARRR S , AT BXERRMEZTET
ELPRIER P ASHE RS TR,

ZMEM]3 ( Linear Regression ) AR TFIRESS ( Supervised Learning ) Sels , XFR9>
3 ( Classification ) 834953 ( Inductive Learning ), iXESHT)IGEURE LS HIEUE
FKUZEMTEN. NIFZINBRE  WTFEER—NIGEIESE | BEARNSTIEI~4E—
NERBHESTIEITESH D ERSEL ( Classification Function ) sRFTNIERZL ) Prediction
Function ), XMNREFR NS EER ( Classification Model——8;FR#E Y ( Prediction
Model ), BIFZIERNRRELEILIZ—NRER,. EE. UHHMREE—MEFH. BidiX
MRELAT ARSI A XS SR AFAE [ EFTUNERI NI R EIEIRH T K,

BlRiRAHEEFERER/INT3k ( Least Squares ) iZRERRMHVEHEFENEHRILLE | @8
IR ERES ( Loss Function ) EEEiRERZ] ( Error Function)ENXKIREWEUINE , BMEAHE
TEEENELISHEF.

1.2.2 32548
ZHFEBTHMASNINGERE  BEBRTATHRESR RDD , REFERT

LinearRegressionWithSGD BEE —MEERNEHRESKIIITESIE | &8 71975
ERHETUESSERMERNIEE.
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SHERIFDTHE NIIET LB REA N =1 EER

(1) SHEEAVTNEREL , Bl EXPRY h(x) |, RIS SIRERIF TSR, X MNIER
IFERBERY , FENEUEE —ER T RO , AEEERUFTNELRT " 2, a2
LMREIA R RS | BRIFLMRINTERLMERIIREHSRENER.

(2) #E— Loss By (IRKRERE ), IxREERFRNRTEL (h) SilGETRREZ AR
RE  AILIR—EZERZE (h-y ) BERRMITRA (WFSERTS L GEEEEEIIGEE
B9 "HRK" , & Loss SRFNEE KLY , ich J(0) B, FrnArEillSEEuNESSLFREAIRY
Rz,

(3) B, J(O) RERIESNFFUNREHER (B) h REER ), FTLAX—2F
HEYZEEE J(0) REHMEIME. HEEHHIRIMEBARNIGE , Spark RARIZEEE NEE
( stochastic gradient descent , SGD),

1.2.3iEF18

import org.apache.log4dy.{Level Logger}

import org.apache.spark.{SparkContext, SparkConf}

import org.apache.spark.mllib.regression.LinearRegressionWithSGD
import org.apache.spark.mllib.regression.LabeledPoint

import org.apache.spark.mllib.linalg.Vectors

object LinearRegression {
def main(args:Array/String]): Unit ={
/BRI H B s
Logger.getlogger("org.apache.spark’).setLevel(Level ERROR)
Logger.getlLogger(“org.eclipse jetty.server”).setLevel(Level. OFF)

/) REIEITHE
val conf = new SparkConf().setAppName("'Kmeans").setMaster("local[4]")
val sc = new SparkContext(conf)

// Load and parse the data
val data = sc.textFile("/home/hadoop/upload/class8/lpsa.data”)
val parsedData = data.map { line =>
val parts = line.split(,’)
LabeledPoint(parts(0).toDouble, Vectors.dense(parts(1).split(’ ).map( .toDouble)))
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// Building the mode/
val numiterations = 100

val model = LinearRegressionWithSGD.train(parsedData, numiterations)

// Evaluate model on training examples and compute training error
val valuesAndPreds = parsedData.map { point =>

val prediction = model.predict(point.features)

(point.label, prediction)

val MSE = valuesAndPreds.map{ case(v, p) => math.pow((v - p), 2)}.reduce (_ +_)/
valuesAndPreds.count

printin("training Mean Squared Error = " + MSE)

sc.stop()

O MovieLens

[LearnSpark]

1.2.4 71BN
55— J35h Spark &8f

S$cd /app/hadoop/spark-1.1.0
Ssbin/start-all.sh
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B8 11 IDEA PIgEEITING
£ IDEA iz1TBECEAHIR E LinearRegression iIz{TBE , HFEAREUECEAERREFPIEE  E
ZRERBAPIAIEEREMASH

Run/Debug Configurations

ame: | LinearRegression Share Single instance only

{homefhadoop/ldeaProjects

Ervironment variables:
LinearRegrassion

¥ Defaults Use classpath of module: | B3 LearnSpark

F=F PUTHUEREH

1.3 iR iEsEsl

1.3.1 FiXizeR

iEIENE ( Collaborative Filtering , &R CF, WIKI FHIEN 2 : EEKIHER AR GE
1%, HEREESR B ANSEFRHIEFRCGINETAFERE | NAETEFINHL FER
EHEENERN (10FS ) HHER FRINAZISEAER , #HMEBBIATREER , BNA—E
BIRTHERIBSEGEBNY , FR ARSI NE R A NEE,

EITEERNATHEERS. XERASEHN TR —RmXE B RTERKRRIERD .

MLlib ZRIsHETRERNNETR , ETFRFPTRmET—NERERFHTREL , 2
XEEFERATIUERARTTER. MLLb FRARER/NE (ALS) REIXERIERT.
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AP mEEEERIRET  RIENAASHAR , FReEERFPImITs. BREE
YImENER. APNBWLERS., HELXERPRNRIFHEEAIAD IS

o RIMARRIR IXKEMFEMIL EBMNEEEFERRELIN EXURHRINER |
BN AP ERRTE D EE I RAYTIE.

o [RARRAPRIE XEERPEEBMuGEEREIE BEUBRR T BRIYImIVELT |
PINARWE T EY&E  BREE TRIRRER | F5.

EBRIAR RIREERTERRAFNIRNESLEY | BFRERFFHEIMIULH ; szl
RIFBFYTA , BE—EDHE | hEERIMAFINEY  RREEARRREH , LT85
MEFERARRIES, (BERERFEBRITARHE , RRIAFRIRBEEEEIRIFIINER | RET
JHERNEIE A BEEARRIN AP ERAIAE |, HIAIER FRISHIMuG E , WETHESIHE
— B RIFRI AP SRR IR,

HES | ERIEARRHEFIH T sEAREUERTRI—3 D |, ARREXEEEE  2Td—E
RIMINEE BRI A EMYRINEF RTINS, XEEES 1 ELER PR G
I RERSERIYI &,

MLIib BRSGFETHEIDERIER  EXMERE |, AR~ RR—E LARRITUGRS
IERBERTFHRER, S53IRBAILIRERN 5k (ALS ) BiERFIXEBENET &
MLlib RISEIIBIITS4

® numBlocks RRETHTHHERIZSRINE (IREN-18T ANEESE ),

® rank FEEEPRMERTFAINE

® iterations 2iELAUREL ;

® lambda 2 ALS HIIENMLEEL ;

o implicitPrefs RETERAEMRE ALS BIRAEZBRMRIREUEEIINRA ;

® alpha B— T Rait/in ALS MRARIZE , XPMSERE T RIFITHRERNEE,
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Low-Rank Matrix Factorization:

f(3)
. r

, ) ESENN ) O
% |8 0 2 :
~ - 5 M) g
= m) g p . 0'0*
, g 1 o
Movies I] 4 \Eé‘“{ f5) 3

—~

lterate:

& . o 2
fli] = arg min E (rig —w" £151)" + Aljwl[3
WS JENDrs(z)

1.3.2 EHI5R

EAxxH 8 FEHBMWMBE I R & X X Grouplens Research
( http://grouplens.org/datasets/movielens/ ) #2HEIEUEHRITONT | 1ZEUES—EHM 20
22 90 FRE| 21 HLZHIH Movielens FIFRMINBRITHEUE | XLEIRHEFERFITD. B
FICERE ( XUSSEEFIEFN ) IRKRTRPRAOSITFEGE (Fie. fR. HaIF0ERSE ), 1R

ERRATRZAYR T FRANIRASIE | FRRAMSERES S | i, APEE
LTSS

XX EEIRD RTINS

1. ZEEAN T PREE
a) REMHANTOEIE , HPRE—FIRIEERS 10 RIREUEA key , Rating HE ;
b) FEHFEFERXIMEER (BT ID->BRRH )

2. FHATHFELL key BTN 3 MBS, SRBTIIG (60% , FHINBFITS),
(20%), and Uizl (20%)

3. HAESEHTRIRE , HERIGEPIIE , SRNGESIHFRIRE

4. RREEEITNALETFS | THEAISSRTD ZERISSRIRE

5. RIERFNOIEEE | A HEREBIER, (1 TEEIRAFEET S HIES
1.3.3 izt &5 R

£ Movielens I2HHBESEATFSEIED N=1K 10, AREENBEER , mzZEYIRM
BB IR R A 6000 IiEEF 100 ANFED EIE , BRI S J/data/class8/
movielens/data BRE T , W=1"F&IERARILAS®E1ZERT README 1Y,
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1. FEEUREIRE ( ratings.data)

IZEDEUREILIINFER /&9 UserID:MovielD::Rating: Timestamp S ANEFRS -
RS 1T L TEOER , HPSPNFRIRIENT

® FAF4wSIEE 1~6040

® BEE/JmS 1~3952

® BT AAEITS | B 0~5

® IO RIIRIBERFD

® BNAFENH 20 MEIITED
{5FARY ratings.dat RUEUEREARIN ™A ¢

1::1193::5::978300760
1:661.::3::978302109

1:914::3::978301968

1::3408::4::978300275
1:2355::5:978824291
1:1197::3:978302268
1:1287::5::978302039
1::12804::5::978300719

2. BR{EBR(users.dat)

FFREERNFER , 888 UserlD:Gender::Age::Occupation::Zip-code , A AAF Y
S MR S BReERgR , HP RN FERIRBEANT ¢
® FFYRS5EE 1~6040
o M5, Hh M 1EM , F ALt
o FENEF=RRARRIFELEE , 10 : 25 & 25~34 Z56F
o FMER , MR+ =M T 21 BRIk 3
® IthXHR4R
{55FERY users.dat RUEHEREARIN AT ¢
1:F1:10::48067
2:M::56::16::70072
3M::25::15::55117
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4:M:45::7::02460
5:M::25::120::55455
6:F:50:9:55117
/:M::35:1::06810
EM:25::12::11413

3. HE(EE(movies.dat)

FAARD N="FER , 18TU9 MovielD:Title:xGenres , 3 ANBEEIRS | BEE . BE
x5, HPSNFRIRPT

® FR/WS 1~3952

o [ IMDB 1RtEEE/ 2R , HhEEEE FIFH

® HF/nR | XEFEMLRDRZIFRWS | 4 : Action, Crime %
{=FEAY movies.dat RUEHIERF A R -

1:Toy Story (1995)::Animation/Children’'s/Comedy
2:Jumanyi (1995).:Adventure/Children’s/Fantasy
3-Grumpier Old Men (1995)::Comedy/Romance
4::Waiting to Exhale (1995)::Comedy/Drama
5:Father of the Bride Part Il (1995).:Comedy
6.:Heat (1995)::Action/Crime/Thriller

7:Sabrina (1995)::Comedy/Romance

8::Tom and Huck (1995)::Adventure/Children’s

1.3.4=FU

import java.io.File

import scala.io.Source

import org.apache.log4y.{Level, Logger}

import org.apache.spark.SparkConf

import org.apache.spark.SparkContext

import org.apache.spark.SparkContext._

import org.apache.spark.rdd._

import org.apache.spark.mllib.recommendation.{ALS, Rating, MatrixFactorizationModel}

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

/4 ﬁﬁffﬂgﬂ7 /L/‘_LL//7_7_
Logger.getlLogger(org. apache. spark”).setLevel(Level WARN)
Logger.getLogger(“org.eclipse jetty.server”).setlLevel(Level OFF)

if (args.length /= 2) {
printin("Usage: /path/to/spark/bin/spark-submit --driver-memory 2qg --class
week/.MovielLensALS " +
"week7.jar movieLensHomeDir personalRatingsFile")
sys.exit(1)
}

/) REE TS
val conf = new SparkConf().setAppName("MovieLensALS").setMaster("local[4]")

val sc = new SparkContext(conf)

/) FESEFIED , IR A e
val myRatings = loadRatings(args(1))
val myRatingsRDD = sc.parallelize(myRatings, 1)

/ FEREEER

val movieLensHomeDir = args(0)

/) BEEERIEL A, BhRE—75 Timestamp UG 10 BIREEA key , Rating 7718,

Bl(nt Rating)
val ratings = sc.textFile(new File(movieLensHomeDir, "ratings.dat”).toString).map

{ line =>
val fields = line.split("::")
(fields(3).toLong % 10, Rating(fields(0).toint, fields(1).tolnt fields(2).toDouble))

/) REFBFHRITRZ (B ID->Bstkrel )

val movies = sc.textFile(new File(movieLensHomeDir, "movies.dat").toString).map
{line =>
val fields = line.split("::")
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(fields(0).tolnt fields(1))
J.collect().toMap

val numRatings = ratings.count()
val numUsers = ratings.map(_._2.user).distinct().count()
val numMovies = ratings.map( ._2.product).distinct().count()

n

printin("Got " + numRatings + " ratings from " + numUsers + "users on " +

numMovies + " movies.")

/) FFFERTED U key (YT 3 16675, DEIFEF G (60% , FMAFBFIFES), 155%
(20%), and it (20%)

/IR EIT R EZ R FE) , ATid cache FP777

val numPartitions = 4

val training = ratings.filter(x => x._1 < 6)
.values
.union(myRatingsRDD) //;Z& ratings Z(Int Rating) , BX value Rla]
.repartition(numpPartitions)
.cache()

val validation = ratings.filter(x => x_1 >=6 && x_1 < 8)
.values
.repartition(numpPartitions)
.cache()

val test = ratings.filter(x => x_1 >= 8).values.cache()

val numTraining = training.count()
val numValidation = validation.count()

val numTest = test.count()

printin("Training: " + numTraining + ', validation: " + numValidation + ', test: " +

numTest)

/) GTEETHNRE | F AR EFITUE , R IESE IR
val ranks = List(8, 12)
val lambdas = List(0.1, 10.0)
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val numliters = List(10, 20)
var bestModel: Option[MatrixFactorizationModel] = None
var bestValidationRmse = Double.MaxValue
var bestRank = 0
var bestLambda = -1.0
var bestNumiter = -1
for (rank <- ranks; lambda <- lambdas; numiter <- numlters) {
val model = ALS.train(training, rank, numiter, lambda)
val validationRmse = computeRmse(model, validation, numValidation)
printin("RMSE (validation) = " + validationRmse + " for the model trained with
rank ="
+ rank + ", lambda = " + lambda + ", and numiter = " + numliter + ".")
Iif (validationRmse < bestValidationRmse) {
bestModel = Some(model)
bestValidationRmse = validationRmse
bestRank = rank
bestlambda = lambda
bestNumliter = numliter

/ FREREFIRZERTFD , Fi BRI F o Z AT o R
val testRmse = computeRmse(bestModel.get test numTest)

printin("The best model was trained with rank = " + bestRank + "and lambda = " +
bestLambda + ", and numiter = " + bestNumlter + ", and its RMSE on the test set is

" + testRmse + ".")

// create a naive baseline and compare it with the best mode/
val meanRating = training.union(validation).map( _.rating).mean
val baselineRmse =
math.sqrt(test map(x => (meanRating - x.rating) * (meanRating - x.rating)).mean)
val improvement = (baselineRmse - testRmse) / baselineRmse * 100
printin("The best model improves the baseline by " + "%1.2f".format(improvement)

+ II% Iy
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/ IETFE1EREBCERIER , LSRR E I F o HIER

val myRatedMovields = myRatings.map( .product).toSet

val candidates =
sc.parallelize(movies.keys.filter(!myRatedMovields.contains( )).toSeq)

val recommendations = bestModel.get
predict(candidates.map((0, _)))
.collect()
.sortBy/(-_.rating)
.take(10)

vari =1

printin("Movies recommended for you.")

recommendations.foreach { r =>
printin("%2d".format(i) + ": " + movies(r.product))

[+=1
sc.stop()

S BRI TR L2 [ G IR =
def computeRmse(model: MatrixFactorizationModel, data: RDD[Rating], n: Long):

Double = {
val predictions: RDD[Rating] = model.predict(data.map(x => (x.user, x.product)))

val predictionsAndRatings = predictions.map(x => ((x.user, x.product), x.rating))
Join(data.map(x => ((x.user, x.product), x.rating)))
.values
math.sqrt(predictionsAndRatings.map(x => (x_1 - x_2) * (x_1 - x_2)).reduce( +_)/
n)
}

S BBSBIIFED X Y
def loadRatings(path: String): Seq[Rating] = {
val lines = Source.fromFile(path).getLines()
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val ratings = lines.map { line =>
val fields = line.split("::")
Rating(fields(0).toint, fields(1).toint, fields(2).toDouble)
Jilter( .rating > 0.0)
if (ratings.isEmpty) {
sys.error("No ratings provided.")
Jelse{
ratings.toSeq

1.3.5IDEA #3715

B—F ERW <SRBI Spark &&f
$cd /app/hadoop/spark-1.1.0
S$sbin/start-all.sh

B8 HITRPYD | ERAPEREE

BTz EFTPREEFERFTEY | XEERFRMUNERERSUEINTS | AEREER
N & %8 B2 K NS AR EEB®. BPHAHLUEHR
/home/hadoop/upload/class8/movielens/bin/rateMovies & & # {TiE 9D . &= & £ B
personalRatings.txt 3244 :
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| | hadoop1 || hadoopz2 | | hadoop3 |

[hadoop@hadoopl ~]% cd /home/hadoop/upload/class8/movielens A
[hadoop@hadoopl movielens]$ bin/rateMovies

Flease rate the following movie (1-5 (best), or 0 if not seen):

Toy Story (1995): 5

Independence Day (a.k.a. ID4) (1996): 4

pances with wolves (1990): 5§

Star wWars: Episode VI - Return of the Jedi (1983): 3

Mission: Impossible (1996): 4

ACe Ventura: Pet Detectiwve (1994): 5§
Die Hard: With a vengeance (1995): &
Bpatman Forever (1995): 4

Fretty Woman (1990): 3

Men in Black {1997): 5

pumb & Dumber (1994): 3
[hadoop@hadoopl movielens]$ 11

total 1a

drwxrwxrwx 2 hadoop hadoop 4096 Mar 12 17:03

drwxrwxrwx 2 hadoop hadoop 4096 Mar 12 17:03

-rw-rw-r-- 1 hadoop hadoop 242 Aug 21 10:54 personaIRat1ngs Xt |
-rwxrw-rw- 1 hadoop hadoo 561 Jul 2 2014 pEr=on g template
[hadoop@hadoopl movie1en5€$

=2 £ IDEA FiREEITING

£ IDEA iz1TBECEHIRE MovielensALS Iz1TELE | BRIREWMA SRR EZFI B FED
jl##ﬂ% T .

o WHMAZUEFEER  BAMEXHER  AZBRPEITIESEE. AFREEHEHER
XEBig&/9/home/hadoop/upload/class8/movielens/data/
o AFPMNTADXHER  I—SBYRAFANTHEX T ERNMHRE , AXBEREN

/home/hadoop/upload/class8/movielens/personalRatings.txt

FhE FUTHNEEH

® I Got 1000209 ratings from 6040 users on 3706 movies , RAELRPITEHIES

FEAHE 100 HiEoEuE. 6000 ZFEFF1 3706 SRS ;
® HH Training: 602252, validation: 198919, test: 199049 , XX o B TR D 4k
R, BREGEURFINLEGE | AEGLEN 6:2:2
o TEitEIIEF LR 8 MARIREIIEIEHTTIS , RENPIEERIEEE , HPREREELY
EEIEEE 22.30%
RMSE (validation) = 0.8680885498009973 for the model trained with rank = 8, lambda = 0.1, and numiter = 10.
RMSE (validation) = 0.868882967482595 for the model trained with rank = 8 lambda = 0.1, and numiter = 20.
RMSE (validation) = 3.7558695311242833 for the model trained with rank = 8, lambda = 10.0, and numiter = 10.
RMSE (validation) = 3.7558695311242833 for the model trained with rank = 8, lambda = 10.0, and numliter = 20.
RMSE (validation) = 0.8663942501841964 for the model trained with rank = 12, lambda = 0.1, and numiter = 10.
RMSE (validation) = 0.8674684744165418 for the model trained with rank = 12, lambda = 0.1, and numiter = 20.
RMSE (validation) = 3.7558695311242833 for the model trained with rank = 12, lambda = 10.0, and numiter = 10.
RMSE (validation) = 3.7558695311242833 for the model trained with rank = 12, lambda = 10.0, and numiter = 20.
The best model was trained with rank = 12 and lambda = 0.1, and numiter = 10, and its RMSE on the test set is
0.8652326018300565.
The best model improves the baseline by 22.30%.
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o FIFREFABNRERE , SEAPRENERGE  REEFERFUTE
Movies recommended for you:
1. Bewegte Mann, Der (1994)
2: Chushingura (1962)
3: Love Serenade (1996)
4: For All Mankind (1989)
5: Vie est belle, La (Life is Rosey) (1987)
6: Bandits (1997)
7: King of Masks, The (Bian Lian) (1996)
8:I'm the One That I Want (2000)
9: Big Trees, The (1952)
10: First Love, Last Rites (1997)

Sy
2 SEFFH
(1) Spark EM mlllib 15488 http://spark.apache.org/docs/1.1.0/mllib-guide.html

(2) (NMEBEBFIENEESHELE)Y http://www.ctocio.com/hotnews/15919.html
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